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Executive Summary 

The Baseline Human Health Risk Assessment for the Lower Passaic River Study Area, hereafter 
referred to as the Baseline Human Health Risk Assessment (BHHRA), has been prepared as part of 
the Lower Passaic River Study Area (LPRSA) remedial investigation/feasibility study (RI/FS).  The 
BHHRA and the RI/FS are being conducted pursuant to an Administrative Agreement and Order on 
Consent (AOC)0 F

1 under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA).  It meets the requirements in the AOC and those of the National Contingency Plan (NCP) 
(USEPA 1990).  This report describes the approach, methods, and assumptions that were used by 
the LPRSA Cooperating Parties Group (CPG) to conduct the BHHRA, in accordance with US 
Environmental Protection Agency (USEPA) risk assessment guidance. 

The primary purpose of the baseline risk assessment is to provide risk managers with an 
understanding of the potential current and future risks to human health and the environment that may 
be posed by a site in the absence of remediation or exposure controls, and the uncertainties 
associated with the assessment (USEPA 1989b, 1991a), and to inform the public regarding risks.  
Consistent with USEPA guidance (1989b, 1991a, 2002a, 2005a), the BHHRA for the LPRSA utilizes a 
risk-based framework to characterize the potential current and future risks to human health using the 
available data and information from recent site-specific studies.  The BHHRA has been performed in 
accordance with the revised Risk Analysis and Risk Characterization (RARC) Plan (Windward and 
AECOM [in prep]) and applicable guidance, and reflects USEPA Region 2-CPG agreements and 
agency directives for conducting the risk assessment.  In January 2014, USEPA Region 2 verbally 
approved initiating and conducting the baseline risk assessments in accordance with the revised 
RARC Plan, which was submitted to the agency on October 29, 2013 (Vaughn 2014).1F

2   

ES.1  Summary of Key Findings 

The predominant source of risk to human health is from consumption of LPRSA fish and crab.  The 
potential cancer risks and noncancer hazards to anglers who regularly consume their catch exceed 
the NCP risk range established by USEPA for determining whether a site poses unacceptable cancer 
risk, and are above the goal of protection of a noncancer Hazard Index (HI) equal to 1, as summarized 
below.   

Fish Consumption 

• The potential cancer risks to the “reasonably maximally exposed” (RME) recreational angler 
on the LPRSA consuming a mixed species fish diet exceed the NCP risk range of 10-6 
to 10-4.  The estimated cancer risks to the RME individual are 3x10-3 for the adult, 2x10-3 for 
the adolescent, 1x10-3 for the young child, and 4x10-3 for the young child/adult consuming 
fish caught from the LPRSA. 

                                                      
1 Lower Passaic River Study Area (LPRSA) Administrative Agreement and Order on Consent (AOC) for Remedial 

Investigation/Feasibility Study (RI/FS) – CERCLA Docket No. 02-2007-2009. 
2 Additional comments provided by USEPA on risk planning documents since January 2014 are primarily related 

to the conduct of the BERA and data analysis methods and do not impact the conduct of the BHHRA.    
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• The potential noncancer hazards to the RME recreational angler on the LPRSA consuming 
a mixed species fish diet exceed the goal of protection of an HI equal to 1.  Depending on 
the polychlorinated biphenyl (PCB) toxicity approach used, the noncancer health hazards 
are 113 to 124 for the adult, 117 to 127 for the adolescent, and 177 to 193 for the young 
child consuming fish caught from the LPRSA.  Potential noncancer health effects 
associated with the RME HI above 1 are: developmental and reproductive effects (2,3,7,8-
tetrachlorodibenzo-p-dioxin [TCDD]-toxicity equivalence [TEQ] and dioxin-like PCBs); eye, 
nails and immune effects (PCBs); and neurological effects (methyl mercury).  All other 
chemicals (e.g., pesticides, arsenic, benzo(a)pyrene) have potential cancer risks below the 
upper end of the NCP risk range and noncancer hazards below the goal of protection of an 
HI equal to 1. 

• At average or central tendency exposure (CTE) levels, the potential cancer risks to the 
recreational angler consuming a mixed species fish diet are within the NCP risk range.  The 
estimated cancer risks to the CTE individual are 6x10-5 to 8x10-5 for the adult, 5x10-5 for the 
adolescent, 4x10-5 to 5x10-5 for the young child, and 1x10-4 for the young child/adult 
consuming fish caught from the LPRSA, depending on PCB toxicity approach used. 

• The potential noncancer hazards to the CTE recreational angler consuming a mixed 
species fish diet exceed the goal of protection of a HI equal to 1.  The noncancer health 
hazard is 8 for the adult, 8 to 9 for the adolescent, and 13 to 15 for the young child 
consuming fish caught from the LPRSA, depending on the PCB toxicity approach used.  
Potential noncancer health effects associated with the CTE HI above 1 are: developmental 
and reproductive effects (TCDD-TEQ and dioxin-like PCBs) and eye, nails and immune 
effects (PCBs). 

• The dominant risk contributor for the fish consumption pathway is TCDD-TEQ, with PCBs, 
several pesticides, and methyl mercury contributing to lesser extents.  For the RME 
individual, TCDD-TEQ contributes about 68% to 77% and PCBs contributes about 20% to 
30% of the total cancer risk, depending on PCB toxicity approach used.  Besides TCDD-
TEQ and PCBs, all other chemicals have potential cancer risks below the upper end of the 
NCP risk range.  For the RME individual, TCDD-TEQ contributes about 53% to 58% and 
PCBs contributes about 39% to 44% of total noncancer health hazard, depending on PCB 
toxicity approach used.  Methyl mercury, which has an HI above 1, and various pesticides 
with HI below 1 contribute about 2% of the total noncancer hazard.   

Crab Consumption 

• The potential cancer risks to the RME recreational angler on the LPRSA consuming a crab 
muscle and hepatopancreas diet exceed the NCP risk range.  The estimated cancer risks to 
the RME individual are 8x10-4 to 9x10-4 for the adult, 5x10-4 for the adolescent, 4x10-4 for 
the young child, and 1x10-3 for the young child/adult consuming crab caught from the 
LPRSA, depending on PCB toxicity approach used.  

• The potential noncancer hazards to the RME recreational angler on the LPRSA consuming 
a crab muscle and hepatopancreas diet exceed the goal of protection of a HI equal to 1.  
The noncancer health hazard is 29 to 32 for the adult, 30 to 33 for the adolescent, and 44 to 
50 for the young child consuming crab caught from the LPRSA.  Potential health effects 
associated with the RME HI above 1 are: developmental and reproductive effects (TCDD-
TEQ and dioxin-like PCBs) and eye, nails and immune effects (PCBs). 



FINAL 

July2017 ES-3 AECOM 

• At average exposure levels, the potential cancer risks to the CTE recreational angler 
consuming a crab muscle and hepatopancreas diet are within the NCP risk range.  The 
estimated cancer risks to the CTE individual are 5x10-5 for the adult, 3x10-5 to 4x10-5 for the 
adolescent, 3x10-5 for the young child, and 7x10-5 to 8x10-5 for the young child/adult 
consuming crab caught from the LPRSA, depending on PCB toxicity approach used.  

• The potential noncancer hazards to the CTE recreational angler consuming a crab muscle 
and hepatopancreas diet exceed the goal of protection of a HI equal to 1.  The noncancer 
health hazard is 4 for the adult, 4 to 5 for the adolescent, and 7 to 8 for the young child 
consuming crab caught from the LPRSA, depending on PCB toxicity approach used.  
Potential noncancer health hazards associated with the CTE HI above 1 are: 
developmental and reproductive effects (TCDD-TEQ and dioxin-like PCBs). 

• The dominant risk contributor for the crab consumption pathway is TCDD-TEQ, with PCBs, 
several pesticides, inorganic arsenic, and methyl mercury also contributing to lesser 
extents.  For the RME individual, TCDD-TEQ contributes about 77% to 90% and PCBs 
contributes about 7% to 20% of total cancer risk, depending on PCB toxicity approach 
used.  For the RME individual, TCDD-TEQ contributes about 70% to 79% and PCBs 
contributes about 17% to 26% of the total noncancer health hazard, depending on PCB 
toxicity approach used.  Methyl mercury,  inorganic arsenic, and several pesticides 
contribute less than 4% of the total risk/hazard, with potential cancer risks below the upper 
end of the NCP risk range and noncancer HIs below 1. 

Recreational and Worker Sediment and Surface Water Contact 

The potential RME and CTE cancer risks and noncancer hazards for recreational receptors who visit 
the LPRSA, including waders, boaters, and swimmers, and contact sitewide accessible surface 
sediment and surface water, and for workers who may be exposed to surface sediments, are within or 
below the NCP risk range.  When exposure to accessible surface sediment is evaluated on a smaller 
spatial scale, the noncancer hazards for recreational receptors and workers exceed the goal of 
protection of a HI equal to 1 in the vicinity of river mile (RM) 6-9, and the east bank in particular.  The 
exceedance is due primarily to TCDD-TEQ (developmental and reproductive effects) which 
contributes over 90% of noncancer hazard. 

Background Evaluation 

A number of chemicals were identified as potential chemicals of concern (potential COC) for the 
LPRSA, including TCDD-TEQ, PCBs, several pesticides, mercury, and inorganic arsenic, due to their 
presence in one or more environmental media at levels that pose risks in excess of 10-6 or a target 
organ effect HI greater than 1.  Many of these potential COCs are also found in regional background 
and upstream media, including the four-mile stretch of the Passaic River above Dundee Dam and 
Jamaica Bay.  The evaluation of background for the LPRSA found the following:  

• Concentrations of potential COCs in Upper Passaic River (UPR) fish and Jamaica Bay crab 
pose risks/hazards that exceed the NCP risk range of 10-6 to 10-4 for cancer and the goal of 
protection of an HI equal to 1 for noncancer. 

• For several of the potential fish tissue COCs, including dieldrin, heptachlor epoxide, and 
methyl mercury, the mean and range of concentrations in LPRSA fish, as well as the 
consumption risks and hazards, are comparable to background fish from the UPR.  
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• Mean PCB concentrations in UPR fish are comparable to mean concentrations in LPRSA 
fish, although the upper end of the range of PCBs is higher in LPRSA fish; background 
PCBs pose fish consumption risks/hazards that are about one third of the corresponding 
LPRSA risks/hazards.   

• The background evaluation also found that TCDD-TEQ levels in LPRSA media are 
minimally impacted by background conditions.  When TCDD-TEQ is excluded from the 
evaluation of site and background risk, background levels of potential COCs in fish and 
crab pose risks/hazards that are as much as 50% of corresponding LPRSA risks/hazards.  
Exclusion of TCDD-TEQ from the baseline risk assessment would still result in cancer risks 
greater than the NCP risk range and an HI above 1. 

ES.2  Summary of the BHHRA 

The BHHRA was conducted in accordance with the four-step paradigm developed by USEPA 
(1989b).  These steps are: 

1. Data evaluation and hazard identification  

2. Exposure assessment 

3. Toxicity assessment 

4. Risk characterization  

A summary of each of the four steps is presented below.   

ES.2.1 Data Evaluation and Hazard Identification 

Only validated data from the RI/FS programs were used in the baseline risk assessments.  The RI/FS 
data collected between 2008 and 2013 in accordance with USEPA Region 2-approved Quality 
Assurance Project Plan (QAPP) provide a robust data set for the BHHRA, including:  

• Accessible surface sediment samples from 180 nearshore and mudflat locations, 

• 144 near surface (shallow) surface water samples from five stations in the river, 

• 105 fillet tissue samples from nine species of fish (white perch, American eel, channel 
catfish, largemouth bass, white catfish, common carp, white sucker, smallmouth bass, and 
northern pike), and 

• 69 crab tissue samples, including muscle and hepatopancreas combined, muscle-only, and 
hepatopancreas-only tissue types.   

All RI/FS data were validated in accordance with the approved QAPPs, and the vast majority of data 
were determined to be valid and acceptable for use in the risk assessments, as qualified.  As outlined 
in the revised RARC plan, a screening process that considered concentration and toxicity, carcinogen 
status, essential nutrient status, and the range and frequency of detection, identified a total of 62 
chemicals as chemicals of potential concern (COPCs) and these were retained for further evaluation 
in the BHHRA.  These included PCDDs/PCDFs, PCBs, polycyclic aromatic hydrocarbons (PAHs), 
total petroleum hydrocarbons (TPH) ranges, mercury and other inorganics, various pesticides, and a 
limited number of semi-volatile organic compounds (SVOCs) and volatile organic compounds (VOCs).  
Not all chemicals were identified as COPCs in every medium, and 14 were evaluated qualitatively in 
the uncertainty analysis.  The screening process used to identify COPCs is designed to assure that 
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chemicals not identified as COPCs are minor contributors to the overall risks and hazards from the 
site.  

Samples of upriver sediment, surface water, and tissue were collected above Dundee Dam in 
accordance with approved QAPPs.  The UPR data and available crab tissue data from Jamaica Bay 
were used to evaluate background conditions and the potential contribution of background in the risk 
characterization step.   

ES.2.2 Exposure Assessment 

The LPRSA is located within a highly urbanized and developed region of northern New Jersey.  
Centuries of industrialization and urbanization have altered the physical characteristics of the LPRSA, 
transforming the Lower Passaic River (LPR) into a highly channelized river, with the lower seven miles 
dominated by hardened shorelines (e.g., sheet pile, riprap, wood pilings).  Land use changes have 
altered the ecology, limited public access, and impacted human uses of the river and shoreline.  Fish 
consumption advisories have been in effect since the 1980s advising against consumption of all fish 
and crab from throughout the LPRSA. 

The lower portion of the river is dominated by high-density commercial and industrial development 
and rail/transportation infrastructure.  A strip of green space (Riverfront Park) runs along the western 
bank of the river between RM 4 and 5 in Newark.  Physical constraints and the primarily industrial, 
commercial, urban, and infrastructure land uses limit public access in the lower 7 miles, although 
homeless individuals have been observed along this stretch of the river.  Moving upriver, land use 
becomes increasingly commercial and recreational, with residential pockets above RM 8.  The 
western bank between RM 7 and RM 14 is limited to public access by Route 21, which is a four-lane 
highway running parallel and adjacent to the river.  The eastern bank of the river between RM 7 and 
RM 14 has several parks and boathouses, and residential yards abut the river in some locations.  
Future redevelopment plans include revitalizing existing parks and open space along the riverfront 
and these factors were considered in the exposure assessment.  Recreational activities include 
passive recreation (e.g., walking, biking) in the parks adjacent to the river, boating, crew/sculling, and 
fishing.  Fishing has been observed, with most activity above RM 9 (predominantly freshwater reach) 
(AECOM [in prep]-b).  While angler surveys have recorded crabbing in the Newark Bay Complex (May 
and Burger 1996, Kirk Pflugh et al. 1999, Burger 2002), little crabbing has been observed in the LPR 
proper (Desvousges et al. 2001, AECOM 2014a). 

Based on the human health conceptual site model (CSM) developed for the USEPA Region 2-
approved LPRSA Problem Formulation Document (PFD) (Windward and AECOM 2009), the potential 
receptors and exposure pathways identified for quantitative evaluation include the following:   

• Recreational anglers who are assumed to be potentially exposed via incidental ingestion of 
and dermal contact with accessible surface sediment and surface water, and via 
consumption of fish or crab;   

• Swimmers, waders, and boaters who are assumed to be potentially exposed via incidental 
ingestion of and dermal contact with accessible surface sediment and surface water; and  

• Workers who are assumed to be potentially exposed via incidental ingestion of and dermal 
contact with accessible surface sediment.   

A quantitative screening-level evaluation of the outdoor air inhalation pathway demonstrated that this 
potential exposure pathway poses negligible risks to all receptors; therefore, this pathway was not 
considered further in the BHHRA.   
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Consistent with USEPA guidance, the BHHRA evaluated both RME and CTE scenarios to provide 
information on a range of potential exposures and risks.  The RME is intended to represent a 
conservative upper bound estimate of exposure while the CTE uses average exposure parameters to 
represent the average exposure to an individual.  Both RME and CTE scenarios are included in the 
BHHRA to provide risk managers with an estimate of the range of risks, however, risk management 
decisions are based on the RME (USEPA 1989b).  The exposure assumptions are intended to 
represent potential exposures under both current and future site uses.  The ingestion rates for both 
fish and crab were established by the USEPA Region 2 through its evaluation of available data for the 
New York/New Jersey (NY/NJ) Harbor area.  Exposure to accessible surface sediment, surface water, 
fish fillet tissue, and crab edible tissue was evaluated on a sitewide basis.  A refined spatial scale was 
also applied to sediment, evaluating three-mile river segments with similar characteristics as separate 
exposure areas.  Consistent with USEPA guidance, the lower of the 95% upper confidence limit (UCL) 
of the arithmetic mean and the maximum concentration was used as the exposure point concentration 
for both the RME and CTE scenarios.   

In order to account for the different types of fish that may be consumed by anglers, the BHHRA 
evaluated a mixed fish species diet comprised of equal fractions (20%) of common carp and the four 
HHRA target species identified in the Fish/Decapod QAPP (Windward 2009a) (white perch, American 
eel, channel catfish, and largemouth bass).  A supplemental mixed fish diet without carp was 
evaluated as part of the uncertainty analysis to provide additional risk information on the impact of 
carp in the diet.   

The BHHRA assumed that anglers who eat LPRSA crab always consume both the muscle and 
hepatopancreas tissue because even if the consumer does not eat the hepatopancreas, exposure to 
the chemical may still occur if the crab is cooked before the hepatopancreas is removed.  As a 
supplemental analysis, consumption of crab muscle only was also evaluated to provide additional risk 
information on the impact of the crab hepatopancreas in the diet.2F

3  For the RME fish and crab 
consumption scenarios, it was assumed that the fish fat, pan drippings, and cooking juices are always 
consumed (i.e., no accounting for cooking loss).  Cooking loss was included in the CTE scenario for 
fish and crab consumption. 

ES.2.3 Toxicity Assessment 

The dose-response values used in the BHHRA were identified in accordance with USEPA guidance 
(USEPA 2003a, 2017a).  Both cancer and noncancer dose-response values were identified for oral 
exposures.  USEPA’s default absorption factors were used for evaluating dermal exposures.  
USEPA’s age dependent adjustment factors were used to evaluate early life exposure to chemicals 
that act by a mutagenic mode of action.  Lead was evaluated using blood lead models (USEPA 1994, 
USEPA 2003b, USEPA 2009b). 

The group of dioxins and furans was evaluated as TCDD-TEQ using toxicity equivalency factors 
(TEFs) (USEPA 2010d).  For evaluation of PCB cancer risk and noncancer hazard, two separate PCB 
cancer risk estimates were calculated.  One approach evaluated total PCBs using the cancer and 
noncancer toxicity values published by USEPA for total PCBs and Aroclor 1254, respectively 
(USEPA 2017a).  The other approach evaluated the sum of dioxin-like PCBs (PCB-TEQ) using the 
toxicity values for TCDD-TEQ and the remaining non-dioxin-like congeners (DLCs) using the toxicity 

                                                      
3 Concentrations of lipophilic COPCs in the crab hepatopancreas can be as much as 10-to 20-fold higher than 

concentrations in the muscle tissue (see Section 7.2.1.2). 
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values for total PCBs and Aroclor 1254 (for cancer and noncancer, respectively).  The latter approach, 
which is presented in USEPA’s PCB risk assessment guidance, recognizes the potential for 
enrichment of some congeners in biotic media (USEPA 1996a).  The dual approach recognizes two 
potential mechanisms of toxicity, as well as higher uncertainty associated with the TEFs assigned to 
PCB dioxin-like congeners (USEPA 2013d).  Two cumulative risk/hazard estimates that include all 
COPCs were presented, one based on total PCBs and the other based on the sum of PCB-TEQ and 
non-DLCs. 

ES.2.4 Risk Characterization Results 

For each receptor, the potential cumulative estimated risks/hazards were compared to the NCP risk 
range of 10-6 to 10-4 for potential carcinogens and the goal of protection of a HI equal to 1 for potential 
noncarcinogens (USEPA 1991a).  Potential cumulative hazard indices greater than 1 were evaluated 
on a target organ effect basis (USEPA 1989b).  The following Tables ES-1 through ES-4 summarize 
the RME and CTE cumulative cancer risks and total noncancer HIs for the receptors and potential 
exposure pathways evaluated quantitatively in the BHHRA.  Additional details on the risk 
characterization results for the receptor age group with the highest potential risk/hazard are discussed 
following the summary tables.
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Receptor 
Population Age Group 

                                                                                           Table ES-1 
Summary of Receptor/Exposure Pathway Cancer Risks for LPRSA Baseline Human Health Risk Assessmenta 

Reasonable Maximum Exposure (RME) 
Accessible Surface Sedimentb  Sitewide 

Surface 
Water 

RME 
Mixed 
Fish 
Dietc 

Crab 
Muscle 

& 
Hepato. 

Sitewide RM 0-3 RM 3-6 RM 6-9 RM 6-9 
East Bank RM 9-12 RM  

12-15 
RM  

15-17.4 

Recreational 
Angler 

Young child Pathways incomplete 1E-03 4E-04 
Adolescent 2E-05 6E-06 3E-06 4E-05 6E-05 1E-05 3E-06 1E-06 8E-06 2E-03 5E-04 
Adult 7E-06 3E-06 2E-06 2E-05 3E-05 6E-06 1E-06 5E-07 2E-06 3E-03 9E-04 
Young child/Adultd 7E-06 3E-06 2E-06 2E-05 3E-05 6E-06 1E-06 5E-07 2E-06 4E-03 1E-03 

Swimmer 

Young child 1E-05 5E-06 3E-06 3E-05 5E-05 9E-06 2E-06 1E-06 2E-05 

Pathways incomplete 

Adolescent 2E-05 6E-06 3E-06 4E-05 6E-05 1E-05 3E-06 1E-06 4E-05 
Adult 7E-06 3E-06 2E-06 2E-05 3E-05 6E-06 1E-06 5E-07 1E-05 
Young child/Adultd 2E-05 8E-06 4E-06 6E-05 8E-05 2E-05 4E-06 2E-06 3E-05 

Wader 

Young child 1E-05 5E-06 3E-06 3E-05 5E-05 9E-06 2E-06 1E-06 3E-06 
Adolescent 2E-05 6E-06 3E-06 4E-05 6E-05 1E-05 3E-06 1E-06 8E-06 
Adult 7E-06 3E-06 2E-06 2E-05 3E-05 6E-06 1E-06 5E-07 2E-06 
Young child/Adultd 2E-05 8E-06 4E-06 6E-05 8E-05 2E-05 4E-06 2E-06 5E-06 

Boater 
Older child 4E-06 2E-06 9E-07 1E-05 2E-05 3E-06 8E-07 4E-07 3E-06 
Teen 4E-07 2E-07 8E-08 1E-06 2E-06 3E-07 7E-08 2E-08 3E-06 
Adult 3E-06 1E-06 7E-07 1E-05 2E-05 3E-06 7E-07 2E-07 3E-05 

Worker Adult 2E-05 1E-05 5E-06 8E-05 1E-04 2E-05 5E-06 1E-06 Not  
quantified e 

Notes: 
DLC - Dioxin like congener. 
PCB - Polychlorinated Biphenyl. 
RM - River mile. 
TEQ - Toxicity Equivalence. 
Shading indicates that the cumulative potential carcinogenic risk exceeds 10-4. 
 
a Cumulative cancer risks for surface water and sediment do not differ based on PCB toxicity approach, and only minimal differences are observed for tissue.  
 Therefore, the results presented represent the results of the PCB-TEQ/non-DLC approach, which result in slightly higher risk estimates. 
b Accessible surface sediment is evaluated on both a sitewide basis and by three-mile river segments for incidental ingestion and dermal contact. 
c RME Mixed Fish Diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, largemouth bass, and common carp.  
d Potential cancer risks in this table represent exposures for a child and adult over a 26 year period (USEPA 2014a). 
e Adult workers could include fire/rescue squads that may be exposed to the surface water, but their risks would be less than the risks quantified for an adult swimmer.   
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Receptor 
Population Age Group 

                                                                                      Table ES-2 
Summary of Receptor/Exposure Pathway Cancer Risks for LPRSA Baseline Human Health Risk Assessmenta 

Central Tendency Exposure (CTE) 
Accessible Surface Sedimentb  Sitewide 

Surface 
Water 

RME 
Mixed 
Fish 
Dietc 

Crab 
Muscle 

& 
Hepato. 

Sitewide RM 0-3 RM 3-6 RM 6-9 RM 6-9 
East Bank RM 9-12 RM  

12-15 
RM  

15-17.4 

Recreational 
Angler 

Young child Pathways incomplete 5E-05 3E-05 
Adolescent 3E-06 1E-06 6E-07 8E-06 1E-05 2E-06 5E-07 2E-07 1E-06 5E-05 4E-05 
Adult 1E-06 6E-07 3E-07 4E-06 6E-06 1E-06 3E-07 9E-08 4E-07 8E-05 5E-05 
Young child/Adultd 1E-06 6E-07 3E-07 4E-06 6E-06 1E-06 3E-07 9E-08 4E-07 1E-04 8E-05 

Swimmer 

Young child 2E-06 7E-07 4E-07 5E-06 7E-06 1E-06 3E-07 1E-07 3E-06 

Pathways incomplete 

Adolescent 3E-06 1E-06 6E-07 8E-06 1E-05 2E-06 5E-07 2E-07 9E-06 
Adult 1E-06 6E-07 3E-07 4E-06 6E-06 1E-06 3E-07 9E-08 3E-06 
Young child/Adultd 3E-06 1E-06 7E-07 9E-06 1E-05 2E-06 6E-07 2E-07 6E-06 

Wader 

Young child 2E-06 7E-07 4E-07 5E-06 7E-06 1E-06 3E-07 1E-07 5E-07 
Adolescent 3E-06 1E-06 6E-07 8E-06 1E-05 2E-06 5E-07 2E-07 1E-06 
Adult 1E-06 6E-07 3E-07 4E-06 6E-06 1E-06 3E-07 9E-08 4E-07 
Young child/Adultd 3E-06 1E-06 7E-07 9E-06 1E-05 2E-06 6E-07 2E-07 8E-07 

Boater 
Older child 7E-07 2E-07 1E-07 2E-06 2E-06 4E-07 1E-07 6E-08 6E-07 
Teen 6E-08 3E-08 1E-08 2E-07 3E-07 5E-08 1E-08 3E-09 8E-07 
Adult 4E-07 2E-07 9E-08 1E-06 2E-06 4E-07 9E-08 3E-08 4E-06 

Worker Adult 2E-06 1E-06 5E-07 8E-06 1E-05 2E-06 5E-07 2E-07 Not  
quantified e 

Notes: 
DLC - Dioxin like congener. 
PCB - Polychlorinated Biphenyl. 
RM - River mile. 
TEQ - Toxicity Equivalence. 
Shading indicates that the cumulative potential carcinogenic risk exceeds 10-4. 
 
a Cumulative cancer risks for surface water and sediment do not differ based on PCB toxicity approach, and only minimal differences are observed for tissue.  
 Therefore, the results presented represent the results of the PCB-TEQ/non-DLC approach, which result in slightly higher risk estimates. 
b Accessible surface sediment is evaluated on both a sitewide basis and by three-mile river segments for incidental ingestion and dermal contact. 
c RME Mixed Fish Diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, largemouth bass, and common carp.  
d Potential cancer risks in this table represent exposures for a child and adult over a 12 year period (USEPA 2011a). 
e Adult workers could include fire/rescue squads that may be exposed to the surface water, but their risks would be less than the risks quantified for an adult swimmer.   
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Receptor 
Population Age Group 

Table ES-3  
Summary of Receptor/Exposure Pathway Noncancer Hazards for LPRSA Baseline Human Health Risk Assessmenta 

Reasonable Maximum Exposure (RME) 
Accessible Surface Sedimentb 

Sitewide 
Surface 
Water 

RME 
Mixed 
Fish 
Dietc 

Crab 
Muscle 

& 
Hepato. 

Sitewide RM 0-3 RM 3-6 RM 6-9 
RM 6-9 

East 
Bank 

RM 9-12 RM  
12-15 

RM  
15-17.4 

Recreational 
Angler 

Young child Pathways incomplete  193 50 
Adolescent 0.6 0.3 0.2 3 4 0.7 0.2 0.04 0.09 127 33 
Adult 0.2 0.1 0.05 0.8 1 0.2 0.06 0.02 0.03 123 32 

Swimmer 
Young child 0.9 0.5 0.2 4 5 1 0.2 0.05 0.3 

Pathways incomplete 

Adolescent 0.6 0.3 0.2 3 4 0.7 0.2 0.04 0.5 
Adult 0.2 0.1 0.05 0.8 1 0.2 0.06 0.02 0.2 

Wader 
Young child 0.9 0.5 0.2 4 5 1 0.2 0.05 0.05 
Adolescent 0.6 0.3 0.2 3 4 0.7 0.2 0.04 0.09 
Adult 0.2 0.1 0.05 0.8 1 0.2 0.06 0.02 0.03 

Boater 
Older child 0.2 0.1 0.07 1 1 0.3 0.07 0.02 0.05 
Teen 0.04 0.02 0.01 0.2 0.2 0.04 0.01 0.002 0.1 
Adult 0.09 0.05 0.02 0.4 0.5 0.10 0.03 0.006 0.3 

Worker Adult 0.5 0.3 0.2 2 3 0.6 0.2 0.04 Not 
quantified d 

Notes: 
DLC - Dioxin like congener. 
PCB - Polychlorinated Biphenyl. 
RM - River mile. 
TEQ - Toxicity Equivalence. 
Total Hazard Index presented.  Shading indicates that one or more target organ specific hazard indices exceed one. 
 
a Cumulative noncancer hazards for surface water and sediment do not differ based on PCB toxicity approach, and only minimal differences are observed for tissue.  
 Therefore, the results presented represent the results of the PCB-TEQ/non-DLC approach, which result in slightly higher risk estimates. 
b Accessible surface sediment is evaluated on both a sitewide basis and by three-mile river segments for incidental ingestion and dermal contact. 
c RME Mixed Fish Diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, largemouth bass, and common carp.  
d Adult workers could include fire/rescue squads that may be exposed to the surface water, but their risks would be less than the risks quantified for an adult swimmer. 
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Receptor 
Population Age Group 

  
Summary of Receptor/Exposure Pathway Noncancer Hazards for LPRSA Baseline Human Health Risk Assessmenta 

Central Tendency Exposure (CTE) 
Accessible Surface Sedimentb 

Sitewide 
Surface 
Water 

RME 
Mixed 
Fish 
Dietc 

Crab 
Muscle 

& 
Hepato. 

Sitewide RM 0-3 RM 3-6 RM 6-9 
RM 6-9 

East 
Bank 

RM 9-12 RM  
12-15 

RM  
15-17.4 

Recreational 
Angler 

Young child Pathways incomplete  15 8 
Adolescent 0.2 0.1 0.06 0.9 1 0.2 0.07 0.02 0.03 9 4 
Adult 0.08 0.05 0.02 0.3 0.5 0.09 0.03 0.007 0.01 8 4 

Swimmer 
Young child 0.3 0.2 0.07 1 2 0.3 0.08 0.02 0.1 

Pathways incomplete 

Adolescent 0.2 0.1 0.06 0.9 1 0.2 0.07 0.02 0.3 
Adult 0.08 0.05 0.02 0.3 0.5 0.09 0.03 0.007 0.08 

Wader 
Young child 0.3 0.2 0.07 1 2 0.3 0.08 0.02 0.02 
Adolescent 0.2 0.1 0.06 0.9 1 0.2 0.07 0.02 0.03 
Adult 0.08 0.05 0.02 0.3 0.5 0.09 0.03 0.007 0.01 

Boater 
Older child 0.09 0.05 0.03 0.4 0.5 0.1 0.03 0.007 0.02 
Teen 0.01 0.007 0.00 0.05 0.07 0.01 0.004 0.0008 0.07 
Adult 0.03 0.02 0.007 0.1 0.2 0.03 0.008 0.002 0.1 

Worker Adult 0.2 0.1 0.1 0.8 1 0.2 0.06 0.02 Not 
quantified d 

Notes: 
DLC - Dioxin like congener. 
PCB - Polychlorinated Biphenyl. 
RM - River mile. 
TEQ - Toxicity Equivalence. 
Total Hazard Index presented.  Shading indicates that one or more target organ specific hazard indices exceed one. 
 
a Cumulative noncancer hazards for surface water and sediment do not differ based on PCB toxicity approach, and only minimal differences are observed for tissue.  
 Therefore, the results presented represent the results of the PCB-TEQ/non-DLC approach, which result in slightly higher risk estimates. 
b Accessible surface sediment is evaluated on both a sitewide basis and by three-mile river segments for incidental ingestion and dermal contact. 
c RME Mixed Fish Diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, largemouth bass, and common carp.  
d Adult workers could include fire/rescue squads that may be exposed to the surface water, but their risks would be less than the risks quantified for an adult swimmer. 
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Fish Consumption 

For the RME mixed fish diet, the cumulative potential RME cancer risk for the adult/young child angler 
is 4 x 10-3 for both PCB approaches.  The cancer risk exceedances are principally driven by 
TCDD-TEQ (68% to 77%), with lesser contributions from PCBs (20% to 30%), and dieldrin, heptachlor 
epoxide, dichlorodiphenyltrichloroethane (DDT) isomers, and other pesticides (total of about 3%, all 
below the NCP risk range).  RME cancer risks from exposure to sediment and surface water are 
within the NCP risk range. 

The cumulative potential RME noncancer HIs for the young child angler (most sensitive age group) 
who consumes the mixed fish diet are 177 and 193 for the two PCB approaches.  The noncancer 
hazard exceedances are driven by TCDD-TEQ (53% to 58%) and PCBs (39% to 44%), with minor 
contributions from methyl mercury and various pesticides (total of about 3%).  The highest RME target 
organ effect HI is 123 (young child fish consumer) based on developmental and reproductive effects 
(TCDD-TEQ and PCB-TEQ).  The RME target organ effect HI for eye, nails and immune effects 
ranges from 64 to 69 (PCBs, total and non-DLCs).  The RME target organ effect HI for neurological 
effects is 2 (methyl mercury).  All other RME target organ effect HIs are below 1. 

The cumulative potential CTE cancer risks for all age groups consuming the mixed fish diet are within 
the NCP risk range.  The CTE target organ effect noncancer HIs for the mixed fish diet are 5 to 9 for 
developmental and reproductive effects (TCDD-TEQ and PCB-TEQ) and 3 to 6 for eye, nails and 
immune effects (PCBs, total and non-DLCs).  All other CTE target organ effect HIs are below 1. 

Crab Consumption 

For consumption of crab muscle and hepatopancreas, the cumulative potential RME cancer risk for 
the adult/young child angler is 1x10-3 for both PCB approaches.  The cancer risk exceedances are 
principally driven by TCDD-TEQ (77% to 90%), with lesser contributions from PCBs (7% to 20%), and 
dieldrin, heptachlor epoxide, other pesticides, and inorganic arsenic (total of about 3%, all below the 
risk range). 

The cumulative potential RME noncancer HIs for the young child angler who consumes crab muscle 
and hepatopancreas are 44 and 50 for the two PCB approaches, as shown in the table above.  The 
noncancer hazard exceedances are principally driven by TCDD-TEQ (70% to 79%), with lesser 
contributions from PCBs (17% to 26%), methyl mercury, dieldrin, heptachlor epoxide, other pesticides 
and inorganics (total of about 4%).  The highest RME target organ effect HI is 42 based on 
developmental and reproductive effects (TCDD-TEQ and PCB-TEQ).  The RME target organ effect HI 
for eye, nails and immune effects ranges from 6 to 7 (PCBs, total and non-DLCs).  All other RME 
target organ effect HIs are below 1. 

The cumulative potential CTE cancer risks for all age groups consuming crab muscle and 
hepatopancreas are within the NCP risk range.  The CTE target organ effect noncancer HIs for the 
crab muscle and hepatopancreas diet are 3 to 7 for developmental and reproductive effects 
(TCDD-TEQ and PCB-TEQ).  All other CTE target organ effect HIs are below 1.   

Direct Contact with Sediment and Surface Water 

Sitewide surface water and accessible surface sediment in the LPRSA do not pose potential direct 
contact risks/hazards in excess of the NCP risk range or noncancer HI of 1 for recreational activities 
such as wading, swimming, and boating, or for workers.  The exception is the noncancer hazard from 
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accessible surface sediment in RM 6-9 (East Bank in particular), which poses a target organ effect 
noncancer HI in excess of 1 (ranges from 3 to 5 depending on receptor).  Over 90% of the 
exceedance is due to TCDD-TEQ in accessible surface sediment in the RM 6-9 East Bank area.   

ES.2.5   Identification of Potential Chemicals of Concern 

The following table summarizes potential COCs with individual pathway cancer risks greater than 10-4, 
and/or an individual pathway noncancer hazard quotient (HQ) greater than 1, based on the RME 
scenario.  Details regarding other chemicals with cancer risks within the NCP risk range and/or 
noncancer hazards below an HI of 1 are provided in Section 6.4. 

Potential COC 
Accessible 

Surface 
Sediment  
RM 6-9 (a) 

Accessible  
Surface  

Sediment  
RM 6-9 East Bank (a) 

RME Mixed 
Fish Diet 

Crab Muscle 
and 

Hepatopancreas 

TCDD-TEQ X X X X 

PCBs (b)   X X 

Mercury (methyl)   X  
(a) No potential COCs were identified for other RM segments. 
(b) The potential COC selection for PCBs was based on the higher of the risks estimated for total PCBs and 
PCB-TEQ/non-DLCs.   
 
These potential COCs are also present in upstream and regional background media.  The levels of 
these COCs in background fish and/or crab tissue were found to pose consumption risks/hazards 
above the NCP risk range or noncancer HI of 1.  For methyl mercury, the background concentrations 
in fish tissue and the corresponding hazards are comparable to or greater than in fish collected in the 
LPRSA. 

ES.3  Conclusions 

Fish and Crab 

The predominant source of potential risk to human health is from consumption of LPRSA fish and 
crab.  At RME exposure levels, which represent an upper bound by definition, the potential cancer 
risks and noncancer hazards to recreational anglers who are assumed to regularly consume their 
catch (i.e., eat approximately 56 LPRSA fish meals per year or approximately 30 meals per year of 6 
crabs per meal) exceed the values used by USEPA for determining whether a site poses 
unacceptable risk.  RME cancer risks are up to 40 times higher than the NCP cancer risk range (up to 
4x10-3 for fish ingestion and 1x10-3 for crab ingestion).  RME noncancer hazards are up to 200 times 
higher than the goal of protection of an HI equal to 1 (total HIs up to 193 for fish ingestion and 50 for 
crab ingestion).   

At average (CTE) exposure levels (about six fish meals or four crab meals per year, accounting for 
cooking loss, and assuming fewer years of eating LPRSA fish/crab), the potential cancer risks to 
recreational anglers who consume LPRSA fish or crab are within the NCP risk range of 1x10-6 to 
1x10-4.  Potential CTE noncancer hazards are 13 to 15-fold lower for fish ingestion and six to eight-
fold lower for crab ingestion than the RME hazards, but still exceed an HI of 1 (total HIs up to 15 for 
fish ingestion and 8 for crab ingestion). 
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The dominant potential COCs for the fish and crab consumption scenarios are TCDD-TEQ and PCBs, 
with methyl mercury, pesticides, and to a lesser extent, inorganic arsenic and inorganic mercury also 
contributing to cumulative RME risks/hazards.  The percent contributions of key potential COCs 
(presented in Appendix J) are summarized below for the RME scenario, with ranges presented where 
there are differences by receptor and PCB toxicity approach. 

Fish consumption 

• Cancer risk – TCDD-TEQ contributes approximately 68% to 77% (maximum risk of 3x10-3), 
PCBs contribute approximately 20% to 30% (maximum risk of 1x10-3), and pesticides 
contribute approximately 3% to total potential cancer risk (maximum risk among pesticides 
of 7x10-5, for dieldrin). 

• Noncancer hazard – TCDD-TEQ contributes approximately 53% to 58% (maximum HQ of 
102), PCBs contribute approximately 39% to 44% (maximum HQ of 85), and methyl 
mercury and pesticides each contribute about 1% (maximum HQ of 2 for methyl mercury) to 
total potential noncancer hazard.  Potential health effects associated with the RME 
noncancer hazards exceeding an HI equal to 1 are: developmental and reproductive effects 
(TCDD-TEQ and dioxin-like PCBs); eye, nails and immune effects (PCBs); and neurological 
effects (methyl mercury). 

Crab consumption 

• Cancer risk – TCDD-TEQ contributes approximately 77% to 90% (maximum risk of 1x10-3), 
PCBs contribute approximately 7% to 20% (maximum risk of 3x10-4), and pesticides 
contribute approximately 3% to total potential cancer risk (maximum risk among pesticides 
of 2x10-5, for dieldrin).  

• Noncancer hazard – TCDD-TEQ contributes approximately 70% to 80% (maximum HQ of 
35), PCBs contribute approximately 17% to 26% (maximum HQ of 13), and methyl mercury 
and pesticides each contribute about 1% (maximum HQ of 0.6 for methyl mercury) to total 
potential noncancer hazard.  Potential health effects associated with the RME noncancer 
hazards exceeding an HI equal to 1 are: developmental and reproductive effects 
(TCDD-TEQ and dioxin-like PCBs); eye, nails and immune effects (PCBs); and neurological 
effects (methyl mercury). 

For the LPRSA fish and crab risks/hazards, 2,3,7,8-TCDD contributes the majority of total TEQ 
risk/hazard (approximately 78% to 80%).  Approximately 16% to 17% of total TEQ is attributable to 
PCB-TEQ, and approximately 3% to 5% is attributable to the other TCDD-TEQ congeners.  There is a 
greater certainty in estimates of risk/hazard from 2,3,7,8-TCDD and its contribution to total risk/hazard 
than for the other dioxin-like compounds (USEPA 2010d, 2013d). 

The species and tissue types that comprise the fish/crab diet influence risk, as some species and 
tissue types exhibit greater tissue burdens of bioaccumulative chemicals than others.  LPRSA fillet 
data were collected and analyzed for the following species: American eel, channel catfish, common 
carp, bass (largemouth and smallmouth), northern pike, white catfish, white perch, and white sucker.  
Risks estimated using the LPRSA fillet data for any combination of these species still exceed the NCP 
cancer risk range under the RME scenario and the noncancer goal of protection under both the RME 
and CTE scenarios.  For example, an alternate mixed fish diet that excludes carp could pose potential 
risks/hazards that are approximately three-fold lower than a mixed diet that includes common carp, 
but still exceed the NCP cancer risk range and noncancer goal of protection of an HI equal to 1.  
Similarly, a crab muscle-only diet (i.e., removing the hepatopancreas prior to cooking) could pose 
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risks/hazards that are approximately five to six-fold lower than a diet of crab cooked whole and 
consumed with its cooking juices, but such a crab muscle-only diet would still exceed a noncancer HI 
of 1 for young children (HI=9).  Not consuming the cooking juices or pan drippings could reduce risk 
from both fish and crab consumption.  

Sediment and Surface Water 

Potential RME cancer risks from direct contact exposures to accessible surface sediment and surface 
water in the LPRSA are significantly lower than fish and crab ingestion, and are within the NCP risk 
range.  Recreational exposure to accessible surface sediment and surface water during boating, 
wading, fishing, or swimming in the LPRSA and worker exposures to accessible surface sediment do 
not pose unacceptable cancer risks or noncancer hazards under the RME or CTE scenarios, with the 
exception of surface sediment exposure in the RM 6-9 area.  An analysis of direct contact exposure to 
accessible surface sediment by 3-mile river segments indicates that only RM 6-9, and specifically the 
East Bank, poses potential RME and CTE noncancer hazards in excess of an HI equal to 1 
(maximum HI of 5 for RME and 2 for CTE), due primarily to TCDD-TEQ, which contributes over 90% 
of noncancer hazards.  The potential RME and CTE sediment contact cancer risks in all river 
segments are at or within the NCP risk range (maximum risk of 1x10-4 [worker] and 8x10-5 [swimmer 
and wader] for the East Bank of RM 6-9). 

Background 

Background levels of several potential COCs pose fish and crab consumption risks that exceed the 
upper end of the NCP risk range of 1x10-6 to 1x10-4 for cancer and the goal of protection of an HI 
equal to 1 for noncancer.  

• Fish: The potential cancer risk from PCBs in background (UPR) fish is above the risk range 
(~3x10-4 to 5x10-4) and at the upper end of the risk range for dieldrin (~8x10-5).  The 
potential noncancer hazard from PCBs in background fish exceeds an HI of 1 (9 to 22), as 
does methyl mercury (HI of 3).  The background risks/hazards for pesticides and methyl 
mercury in fish are about the same as LPRSA risks/hazards.  Background PCB 
risks/hazards are about one third of corresponding LPRSA risks/hazards for consumption of 
the mixed fish diet.  Background risks/hazards for TCDD-TEQ are only about 2% of the 
corresponding LPRSA risks/hazards for consumption of the mixed fish diet. 

• Crab: The potential background cancer risks and noncancer hazards from consuming 
Jamaica Bay crab (muscle and hepatopancreas) are approximately 30% to 70% of 
corresponding LPRSA risks/hazards for PCBs, methyl mercury, heptachlor epoxide, and 
dieldrin, and approximately 8% of LPRSA risks/hazards for TCDD-TEQ. 

Background levels of benzo(a)pyrene in upstream surface sediment pose direct contact risks that are 
comparable to LPRSA risks. 

Thus, upstream and regional levels of several potential COCs, including PCBs, pesticides, PAHs, and 
mercury, are elevated and may contribute to levels observed in the LPRSA and to risks estimated for 
LPRSA receptors.  The distinguishing potential COC for the LPRSA when compared to other regional 
waterbodies is TCDD-TEQ.  

As with all risk assessments, assumptions have been made about variables and processes that are 
not fully known, such as human behavior, chemical toxicity, or environmental concentrations.  While 
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the use of assumptions leads to uncertainty, it is important to note that the assumptions and 
approaches used in this BHHRA are health-protective, such that risks/hazards are more likely to be 
overestimated than underestimated (USEPA 1992e, 2005b).  
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1.0   Introduction 

The Baseline Human Health Risk Assessment for the Lower Passaic River Study Area, hereafter 
referred to as the Baseline Human Health Risk Assessment (BHHRA), has been prepared as part of 
the Lower Passaic River Study Area (LPRSA) remedial investigation/feasibility study (RI/FS).  The 
BHHRA and the RI/FS are being conducted pursuant to an Administrative Agreement and Order on 
Consent (AOC)3 F

4 under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA).  It meets the requirements in the AOC and those of the National Contingency Plan (NCP) 
(USEPA 1990).  This report describes the approach, methods, and assumptions that were used by 
the LPRSA Cooperating Parties Group (CPG) to conduct the BHHRA, in accordance with US 
Environmental Protection Agency (USEPA) risk assessment guidance (USEPA 1989b, 1991b, c, 
2001, 2004a, b, 2009a).  The report addresses USEPA’s comments on the draft, revised draft, and 
revised draft final  BHHRA in accordance with agreed-upon resolutions (USEPA 2015d,e,f,l, 2016, 
2017c,d,e); CPG 2015a,b,c, 2016,2017a,b,f). 

Consistent with USEPA guidance (2002a, 2005a), an evaluation of contaminated sediment sites 
should utilize a risk-based framework that is iterative and as site-specific as possible given the 
available data.  Using site-specific data and information that characterizes the LPRSA is a key 
component in defining the human health conceptual site model and for assessing the potential risks 
for selected receptors, thus providing sound information upon which risk management decisions can 
be made.  The use of site-specific information is consistent with principles articulated by the National 
Academy of Sciences (NRC 2001) and USEPA (2002a, 2005a) guidance concerning risk 
management decisions at contaminated sediment sites.  USEPA guidance (2014a) provides standard 
default exposure assumptions that can be used at sites in the absence of site-specific information.    

1.1 Background on LPRSA Baseline Risk Assessment Planning 
Risk assessment-related activities have been conducted by AECOM Technical Services, Inc. 
(AECOM), and Windward Environmental (Windward), on behalf of the CPG.  The work has included 
preparation of the USEPA-approved LPRSA Human Health and Ecological Risk Assessment 
Streamlined 2009 Problem Formulation (Windward and AECOM 2009) (hereafter referred to as the 
Problem Formulation Document (PFD)), which presented the preliminary human health conceptual 
site model (CSM) for the LPRSA.  In April 2010, a draft Risk Analysis and Risk Characterization 
(RARC) Plan for the LPRSA (hereafter referred to as the RARC Plan) was submitted to the USEPA.  
Subsequent to revisions based on comments from USEPA and the Partner Agencies, as well as the 
outcome of dispute resolution, a revised RARC Plan was submitted to USEPA on October 29, 2013 
(Windward and AECOM [in prep]) (hereafter referred to as the revised RARC Plan).  In January 2014, 
the USEPA verbally approved initiating and conducting the baseline risk assessments in accordance 
with the revised RARC Plan (Vaughn 2014).4F

5  The revised RARC Plan reflects USEPA-CPG 

                                                      
4 Lower Passaic River Study Area (LPRSA) Administrative Agreement and Order on Consent (AOC) for Remedial 

Investigation/Feasibility Study (RI/FS) – CERCLA Docket No. 02-2007-2009. 
5 Additional comments provided by USEPA Region 2 on risk planning documents since January 2014 are 

primarily related to the conduct of the BERA and data analysis methods and do not impact the conduct of the 
BHHRA.    
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agreements and agency directives for conducting the BHHRA for the LPRSA.  Appendix M of this 
BHHRA provides documentation of the communication and correspondence between USEPA and 
CPG, including decision outcomes on dispute resolution and revisions to the draft BHHRA based on 
USEPA’s comments. 

The revised RARC Plan presents the approach for conducting both the Baseline Ecological Risk 
Assessment (BERA) and BHHRA.  Specifically for the BHHRA, the revised RARC Plan includes: 

• Data evaluation and hazard identifications methods 

- Methods for summarizing data and selecting chemicals of potential concern (COPCs) 

• Exposure assessment methods 

- Preliminary human health CSM 

- Risk Assessment Guidance for Superfund (RAGS) Part D Tables (Values and 
Equations for Daily Intake Calculations) provided by USEPA Region 2 

- Development of exposure point concentrations 

- Air pathway evaluation plan 

- Methods and equations for quantifying potential exposures 

• Toxicity assessment methods 

• Risk characterization methods 

- A discussion of the use of background and reference conditions 

• Uncertainty analysis methods 

The following additional RI/FS documents provided direction on the development of the BHHRA: 

• Revised Problem Formulation Document (Windward and AECOM 2009) 

• Data Usability and Data Evaluation Plan for the LPRSA Risk Assessments (Windward and 
AECOM 2015)  

• Draft Remedial Investigation Report for the LPRSA (Anchor-QEA [in prep]) 

• Quality Assurance Project Plans (QAPPs) developed for field sampling and survey 
programs, including for tissue chemistry, water column chemistry, sediment chemistry, fish 
community, benthic, and habitat (ENSR 2008, AECOM 2009, 2011a,b, 2012a,d, Windward 
2009a,b, Windward 2010a,b,c) 

The BHHRA has been conducted in accordance with USEPA guidance for conducting risk 
assessments, including, but not limited to, the following: 

• RAGS: Volume 1 – Human Health Evaluation Manual (Parts A, B, C, D, E, and F) (USEPA 
1989b, 1991b, c, 2001,  2004b, 2009a) 

• Example Exposure Scenarios (USEPA 2004a) 

• Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions (USEPA 
1991a) 
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• Guidance for Data Usability in Risk Assessment (Part A) (USEPA 1992a)  

• Guidelines for Exposure Assessment (USEPA 1992b) 

• Selecting Exposure Routes and Contaminants of Concern by Risk-Based Screening, 
EPA/903/R-93-001 (USEPA 1993b)  

• Land Use in the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) Remedy Selection Process (USEPA 1995) 

• Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA 
Sites, Office of Solid Waste and Emergency Response (OSWER) 9285.7-41 (USEPA 
2002b) 

• Role of Background in the CERCLA Cleanup Program, OSWER 9285.6-07P (USEPA 
2002c) 

• Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous 
Waste Sites (USEPA 2002d) 

• Human Health Toxicity Values in Superfund Risk Assessments, OSWER Directive 9285.7-
53 (USEPA 2003a) 

• Exposure Factors Handbook (USEPA 2011a) 

• ProUCL Versions 4.1.01 and 5.0.00, Statistical Software for Environmental Applications for 
Data Sets with and without Nondetect Observations (USEPA 2010a, b, 2011b, 2013a,b,c) 

• Regional Screening Levels (USEPA 2015b, c) 

• Human Health Evaluation Manual, Supplemental Guidance:  Update of Standard Default 
Exposure Factors (USEPA 2014a) 

1.2 Organization of Baseline Human Health Risk Assessment 
The BHHRA was conducted in accordance with the four-step paradigm for human health risk 
assessments (HHRAs) developed by USEPA (1989b).  These steps are: 

1. Data evaluation and hazard identification 

2. Exposure assessment 

3. Toxicity assessment 

4. Risk characterization  

This report is organized to address the BHHRA components, and provides an upfront summary of the 
site, addresses uncertainties associated with risk assessment approach and assumptions, and 
summarizes findings, as follows: 

• Section 2 – Site Characterization 

• Section 3 – Data Evaluation and Hazard Identification  

• Section 4 – Exposure Assessment  

• Section 5 – Toxicity Assessment  

• Section 6 – Risk Characterization  
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• Section 7 – Uncertainty Analysis 

• Section 8 – Summary and Conclusions 

• Section 9 – References 

Tables and figures are presented at the end of the text.  Note that tables are numbered based on the 
Section in which they are referenced.  Informational tables embedded within the text of the BHHRA 
are not numbered. 

The RAGS Part D numbering system is outlined below; the relevant table number used in this HHRA 
is also presented: 

RAGS 
Part D 
Table 

BHHRA Table 
Number or 
Location 

 
 
Table Title 

Table 1  Table 4-1 Selection of Exposure Pathways (BHHRA) 

Table 2 Tables 3-9 to 3-11 Occurrence, Distribution, and Selection of Chemicals of 
Potential Concern 

Table 3 Tables 4-8 to 4-28 Exposure Point Concentration Selection 

Table 4 Tables 4-2 to 4-5 Values Used for Daily Intake Calculations 

Table 5 Table 5-1 Non-Cancer Toxicity Data 

Table 6 Table 5-2 Cancer Toxicity Data 

Table 7 Appendix H Calculation of Chemical Cancer Risks and Non-Cancer Hazards 

Table 9 Appendix I Summary of Receptor Risks and Hazards for COPCs 

Table 10 Appendix K Risk Summary 

 

Note that RAGS Part D Table 8 (Calculation of Radiation Cancer Risks) is not applicable to the 
LPRSA. 
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2.0   Site Characterization 

Site characteristics are important in identifying the potential receptors and exposures to site-related 
chemicals.  This section describes the site setting as it relates to the potential for human exposure to 
site-related chemicals and provides a summary of the site background (Section 2.1).  A description of 
the human health risk assessment conceptual site model based on land use (Section 2.2) and river 
use (Section 2.3) is also presented. 5 F

6   

2.1 Site Setting 
The LPRSA is a partially mixed estuary bounded upstream (to the north) by Dundee Dam and 
downstream (to the south) by Newark Bay (see Figure 2-1).  The LPRSA comprises the final 17.4 
miles of the 80-mile Passaic River which flows from its headwaters in southern Morris County, New 
Jersey (near Mendham) through a highly urbanized and developed region of northern New Jersey to 
Newark Bay in northern New Jersey.  The river is part of the larger New York/New Jersey (NY/NJ) 
Harbor Estuary, which includes a network of rivers (e.g., Passaic and Hackensack Rivers), tidal straits 
(e.g., Arthur Kill), and bays (e.g., Raritan, Lower, Upper, and Newark Bays) that are tidally influenced.  
The LPRSA receives freshwater from the Upper Passaic River (UPR) above Dundee Dam, its three 
major tributaries (Second River, Third River, and Saddle River), and a limited number of minor 
tributaries; other sources of water to the LPRSA are direct discharges from stormwater outfalls 
(SWOs) and combined sewer overflows (CSOs); and tidal inflows from Newark Bay.  

The LPRSA and its watershed have been industrialized and urbanized for more than two centuries; it 
has served as the receiving waterbody for industrial and municipal waste discharges since the 
nineteenth century.  Major population centers such as Paterson and Newark transformed the 
watershed into a mix of residential, commercial, and industrial uses.  As with many other urban river 
systems, the Passaic River, including the LPRSA portion, has been subjected to a broad range of 
chemical loadings from multiple sources including (e.g., untreated industrial and municipal 
wastewater, CSOs/SWOs, direct runoff, and atmospheric deposition) over the last two centuries.     

Urbanization has altered the physical characteristics of the LPRSA.  Most tidal marshes, wetlands, 
and mudflats were filled in or dredged, thus gradually transforming the Lower Passaic River (LPR) into 
a highly channelized river, with the lower 8 miles dominated by hardened shorelines (e.g., sheet pile, 
riprap, wood pilings).  Land use changes and developments throughout the Study Area have altered 
the ecology and impacted human uses of the river and shoreline, as discussed in Sections 2.2 
and 2.3.  

2.1.1 Site Background 
The LPRSA first became the focus of remedial investigation because of contamination resulting from 
discharges from the Diamond Alkali Site at 80 and 120 Lister Avenue in Newark, NJ.  The Diamond 

                                                      
6 For a detailed description of the current understanding of the physical, chemical, and biological processes that 

control the fate and transport of chemicals in the river and the transfer from sediments and water to potential 
human and/or ecological receptors, the reader is referred to the draft RI report developed for the LPRSA 
(Anchor-QEA [in prep]).  
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Alkali Site, located at river mile (RM) 3.1, was the home of various companies that, since the 1940s, 
manufactured chemicals such as pesticides and phenoxy herbicides, including the primary 
components used to make the military defoliant Agent Orange.  A by-product of the manufacturing 
process was 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD).  In 1983, high levels of 
2,3,7,8-TCDD were detected in on-site and off-site soils and groundwater.  Based on these findings, 
the USEPA added the Diamond Alkali Site to the National Priorities List (NPL) in September 1984.  
USEPA also identified pesticides, volatile organic compounds (VOCs), and other hazardous 
substances in the groundwater at the Site.   

In 1994, Occidental Chemical Corporation (through the property owner Chemical Land Holdings, now 
known as Tierra Solutions Inc. [TSI]) investigated the six-mile stretch (RM1 to RM 7) of the LPR under 
USEPA oversight.  This investigation indicated that contaminated sediments moved in and out of this 
six-mile stretch, leading USEPA to expand the investigation in 2002 to include the 17.4-mile stretch of 
the LPR and Newark Bay.  During its investigation USEPA identified more than 100 industrial facilities 
as potentially responsible for discharging a number of contaminants into the river, including but not 
limited to, dioxins and furans, polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons 
(PAHs), dichlorodiphenyltrichloroethane (DDT) and other pesticides, mercury, lead and other metals 
(LBG 2014a).  The approximately 70 companies that owned or operated those facilities formed the 
LPR CPG in 2004.  The CPG has been performing the RI for the entire 17.4-mile Study Area under an 
AOC since 2007.   

Several remedial actions have been undertaken at the Diamond Alkali Site and in the LPRSA since 
the Diamond Alkali Site was added to the NPL in 1984.  Between 1984 and 2004, several remedial 
actions, including construction of a slurry wall and floodwall around the Diamond Alkali Site, capping 
of the Site and installation of a groundwater treatment system, were performed under the New Jersey 
Department of Environmental Protection (NJDEP) and USEPA oversight to reduce groundwater 
migration from the Site (USEPA 2008b; TSI 2008).  In 2011, Tierra Solutions Inc. (TSI) began removal 
of 40,000 cubic yards (cy) of the most elevated dioxin-contaminated sediments from the LPR in a 2-
acre area in the immediate vicinity of the Diamond Alkali Site.  An additional removal of 160,000 cy of 
LPR sediments from an adjacent shoreline area on either side of this 2-acre removal area is planned 
but currently unscheduled.  In 2013, the LPR CPG removed approximately 16,000 cy of sediment 
from 5.6 acres of a mudflat centered along the eastern bank of the LPR at RM 10.9 to address high 
concentrations of dioxins and other contaminants found at the surface of sediments in this area.  In 
addition, as part of the removal action a cap was placed over remaining contaminated sediments in 
this area. 

The LPRSA has been subjected to a broad range of contaminant loadings from multiple sources (e.g., 
untreated industrial and municipal wastewater, CSOs/SWOs, direct runoff, and atmospheric 
deposition) for a long time.  As a result, sediment, surface water, and biota tissue chemistry data for 
the LPRSA indicate the presence of 2,3,7,8-TCDD and other dioxin and furan congeners; PCBs; 
PAHs; the pesticide DDT and its related products (collectively DDx), dieldrin and total chlordane; the 
metals mercury, copper, and lead; semi-volatile organic compounds (SVOCs); VOCs, and other 
chemicals.  Many of these chemicals have also been detected at elevated concentrations in sediment, 
surface water, and tissue samples collected upriver of Dundee Dam and in Newark Bay (Anchor-QEA 
[in prep]).   

2.2 Land Use 
The LPRSA is located within a highly urbanized and developed region of northern New Jersey.  The 
portion of the Passaic River in the Study Area travels through Passaic, Bergen, Essex, and Hudson 
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counties and several municipalities, including Clifton, Garfield, Rutherford, Nutley, Belleville, Kearny, 
Newark, and Harrison, among others.  These counties had a combined estimated population of 
2.86 million people in 2012, with an average density of approximately 6,600 people per square mile 
(US Census Bureau 2013).  

Land use along the 17.4-mile LPRSA varies considerably by river mile (RM) (see Figure 2-2).  As 
shown in the table below, the lower portion of the river is dominated by high-density commercial and 
industrial development and rail/transportation infrastructure, with small pockets of green space.   

Land Use River Miles  
0-7 

River Miles  
7-17.4 

Agriculture 0% 0.6% 
Industrial/Commercial/Urban 59.4% 36.9% 
Infrastructure 23.6% 21% 
Recreational/Open Space 16.5% 30.9% 
Residential 0.5% 10.1% 
Wetlands 0% 0.5% 

Land Use Data: NJDEP, 2015. http://www.nj.gov/dep/gis/lulc12.html  
 

2.2.1 River Miles 0 to 7 
Direct public access to the river is very limited within the lower seven miles.  Most of the properties are 
industrial/commercial and typically fenced, thereby limiting direct access to the river.  Between RM 4.5 
and 6.7, land use along the eastern shore includes commercial, retail, hotel, and multi-family 
condominiums separated from the river by fencing and riprap or bulkhead.   

Two parks are located within the lower seven miles of the river: 

• Along the western shore between RM 4 and 4.5 is the first segment of Newark Riverfront 
Park, which was opened to the public in August 2013.  The park includes walking and 
biking trails, a pedestrian boardwalk, a floating dock for boat access, as well as 
performance, public gathering, and education areas.  The park shoreline is bulkheaded and 
fenced such that direct access to the water by the public is limited to the floating dock.   

• Along the eastern shore between RM 6.7 and 7.0 is Kearny Park, which includes a boat 
launch.  

Land below approximately RM 4 is currently active for commercial and industrial uses, including rail 
and marine, and is expected to remain so into the future.  Currently, most (approximately 70%) of the 
riverbank between RM 0 and 7 is comprised of bulkhead and/or riprap and supports a limited amount 
of vegetation (Windward 2014).  As a result of physical constraints and the primarily industrial, 
commercial, urban, and infrastructure land uses, shoreline access to the river for the general public is 
limited in the lower seven miles.  While access is limited, homeless individuals have been observed 
and docks and other potential access pathways are present along this stretch of river from which 
workers may fish and/or crab. 

2.2.2 River Miles 7 to 17.4 (Dundee Dam) 
Moving upriver, land use increasingly transitions to commercial and recreational, with pockets of 
residential located above RM 8.  Highway 21, a four-lane highway that runs parallel to the river along 

http://www.nj.gov/dep/gis/lulc12.html
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the western bank between RM 7 and 14, limits public access to the river through this stretch.  A thin 
strip of parkland runs along much of the eastern shoreline between RM 7 and 14, with six parks and 
recreation areas of note: 

• Riverbank Park between RM 7 and 8.5;  

• A baseball field between RM 8.7 and 8.9; 

• Passaic River Park at RM 9, which includes the Firehouse Boat Launch (for fire use only); 

• Riverside County Park (South) between RM 9.5 and 10; 

• Lyndt Park in Riverside County Park (North) between RM 10.5 and 11.2, which includes a 
boat launch; and 

• Rutherford Memorial Park between RM 13 and 13.5. 

Four boathouses/crew facilities are located along the eastern shoreline between RM 7 and 14: 

• Belleville, Nutley, and Kearny High School Crew dock (RM 8.5); 

• Passaic River Rowing Association boathouse and dock (RM 10), which is located within 
Riverside County Park; 

• Montclair College boathouse and dock (RM 11.5); and 

• Nereid Boat Club (just above RM 12). 

The upper portions of the LPRSA generally feature steeper and hardened shorelines on the west 
bank with limited areas of riparian vegetation.  The east bank tends to be less modified, consisting of 
more natural shoreline, residential areas, and parks.  In the parks on the eastern shore, access to the 
river bank is possible in some clearings and areas where vegetation growth is limited and the river 
bank is not too steep (see Figure 2-2).  Above RM 14, the river becomes narrower, shallower, and 
more residential.  Pulaski Park is located on the western bank between RM 15.5 and 16.  Much of the 
shoreline between RM 16 and the dam is vegetated with several points of public access to the water.    

2.2.3 Redevelopment on the LPRSA 
Many municipalities and counties along the LPR have published master plans that call for the 
expansion and improvement of parks and open space along the river, which, if implemented, are 
expected to lead to greater access to the riverfront and improved ecological habitat (Borough of 
Rutherford and CMX 2007; City of Newark 2010; City of Newark et al. 2004; Clarke Caton Hintz and 
Ehrenkrantz Eckstut & Kuhn 1999, 2004; Heyer Gruel 2002, 2003).  This increased public access to, 
and recreational use is planned for the waterfront located upstream of the Sherwin Williams Site 
(approximately at RM 3.6).  Continued development of parkland (Minish Park) is planned for the 
western shore north of Newark Riverfront Park between RM 4.5 and 5.5.  RM 0 to RM 2 will remain 
active for commercial use into the future, and the stretch from RM 2 to 3.6 will likely be developed into 
Portfields/Brownfields.  Appendix C presents a summary of local redevelopment plans that identify 
waterfront revitalization and restoration activities along the river.   
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2.3 River Use 
The New Jersey Administrative Code (NJAC) Surface Water Quality Standards6F

7 classifications for the 
Passaic River designate the following uses:  

• Mouth of Passaic River to Second River (RM 0 to RM 8) is classified as saline-estuarine 3 
(SE3).  Designated use for SE3 water includes secondary contact recreation (recreational 
activities during which the probability of water ingestion is minimal; includes, but is not 
limited to, boating and fishing). 

• Second River to Dundee Dam (RM 8 to RM 17.4) is classified as freshwater 2 non-trout 
(FW2-NT) and saline-estuarine 2 (SE2).  Designated use for FW2-NT and SE2 water 
includes secondary contact recreation (e.g., boating and fishing).  Designated use for FW2-
NT water also includes primary contact recreation (recreational activities that involve 
significant ingestion risks; includes, but is not limited to, wading, swimming, diving, surfing, 
and water skiing). 

The LPRSA is not used as a source of drinking water or commercial water supply. 

As noted previously, the risk assessment considers both current and future conditions.  Local and 
municipal plans to increase access to the river will likely increase utilization of the river in the future 
(although the limited public access to the river in the lower four miles will likely remain so into the 
future given its industrial nature).  However, under current conditions, recreational activities for most 
individuals generally involve those with low potential for direct contact with river sediment and surface 
water.  The urban setting and presence of trash, debris, and CSOs discharging into the river serve as 
visible deterrents to swimming and other high contact water activities.  Although the state’s 
classification of the freshwater portion of the river (from the confluence with Second River to Dundee 
Dam) includes swimming as a designated use, this stretch of the river frequently does not meet the 
pathogen standards associated with this classification (NJHDG 2012).  There are no public beaches 
or designated swimming areas on the river, nor are any identified in redevelopment plans.  No 
swimming has been observed during any of the numerous survey and sampling events completed as 
part of the remedial investigation at different times of the year.  As such, the occurrence of swimming 
is expected to be limited under current conditions.   

Several local boat clubs, rowing associations, and high school teams use the river for sculling.  The 
floating docks from which rowers board and exit their boats are located along the eastern shore 
between RM 8 and 12 (see Figure 2-2).  Rowing takes place as far downriver as RM 4 and as far 
upriver as RM 16 (Nereid Boat Club 2010).  Canoes and kayaks are occasionally observed.  
Development of a canoe and kayak water trail stretching from the upper reaches of the river to 
Newark Bay is planned (National Park Service 2007). 

Pleasure (motor) boating is limited, due in part to limited public boat ramps and several low clearance 
bridges.  Four public boat ramps are located on the LPRSA in Kearny, Nutley, Lyndhurst, and 
Rutherford.  The Lyndhurst ramp is typically locked and the Rutherford municipal ramp is in poor 
condition and not considered usable (Passaic River Boat Club 2013).  Only the Nutley and Kearny 
ramps can be used to launch a boat on a trailer and launching is limited to approximately 2 hours 

                                                      
7http://www.nj.gov/dep/rules/rules/njac7_9b.pdf 

http://www.nj.gov/dep/rules/rules/njac7_9b.pdf
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before and after high tide (Passaic River Boat Club 2013).  Improving the condition of the public boat 
ramps has been identified as a need by the Passaic River Boat Club.  A total of 22 bridges are located 
on the LPRSA between RM 1 and RM 16.  Of these, eight have vertical clearance of eight feet or less 
at mean high water, as noted below: 

Name River 
Mile Type Vertical Clearance 

(Feet) 
Opening 
Schedule 

Bridge Street Bridge 5.4 Swing 7 48-hour notice 
required 

Clay Street Bridge 5.8 Swing 8 -- 

Belleville (Route 7) 
Bridge 8.5 Lift deck 8 4-hour notice required 

DeJesse-Avondale 
Street Bridge 10.4 Opening Truss 

Swing 7 On demand 7 AM to  
5 PM 

Wallington Street 
Bridge 14.4 Fixed Span 5 -- 

West 8th Street Bridge 15 Fixed Rail 
(decommissioned) 5 -- 

Garfield-Wall Street 
Bridge 15.7 Fixed Span 5 -- 

Monroe Street Bridge 16.1 Fixed Span 6 -- 

 

The sale of fish and shellfish originating from the entire 17.4-mile LPRSA (from Newark Bay to 
Dundee Dam) is currently prohibited by the state of New Jersey (NJDEP and NJDOH 2016) and has 
been since the 1980s.  In addition, there is a fish consumption advisory designed to warn the public 
against consumption of all fish and crab from the LPRSA (NJDEP and NJDOH 2016).  However, 
despite the presence of this fish advisory, recreational fishing has been observed, with most activity in 
the upper freshwater reach above RM 9.  Additionally, it is possible that fishing activities will increase 
in the future.  Angler surveys of fishing and crabbing activity in the Newark Bay Complex and the 
Lower Passaic River (LPR) are discussed in Section 2.3.1.    

2.3.1 Angler Surveys 
A number of angler surveys have been conducted in the greater Newark Bay region over the past 
twenty years.  As described below, four angler surveys have been conducted in the Newark Bay 
Complex and two angler surveys have been conducted on the LPR.  The NJDEP’s Newark Bay 
surveys also included locations on the LPR.  Additional details on the Newark Bay angler surveys can 
be found in AECOM (2011a).  Like the LPRSA, there is a ban on the harvest and sale of all shellfish 
from the Newark Bay Complex; there is also an advisory warning the public against any consumption 
of Newark Bay crab, American eel, and white perch, and limited consumption of striped bass (four 
meals per year) and white catfish (one meal per year) (NJDEP and NJDOH 2016).   

Newark Bay Complex 

• May and Burger (1996) interviewed 318 people from May to September 1994 along the 
shore and on party boats in the Arthur Kill, Raritan Bay, and at two locations along the New 
Jersey shore.  The survey examined anglers’ consumption habits, advisory awareness, and 
risk perceptions.  Of the 168 Arthur Kill fishermen interviewed, the majority (60%) reported 
advisory awareness and thought the fish were safe to eat (May and Burger 1996). 
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• In 1995, NJDEP and Rutgers University, with funding support from USEPA Region 2, 
performed an intercept survey to understand information sources, advisory knowledge, risk 
perceptions, and demographics of anglers using the Newark Bay Complex.  Interviews 
were conducted between July and October 1995 with 300 anglers at 26 sites, as discussed 
in Kirk Pflugh et al. (1999).  The majority (60%) of interviewed anglers reported advisory 
awareness, and approximately 45% (Whites) to 60% (Blacks and Asians) thought the fish 
were safe to eat,  Based on the results of the 1995 survey, Burger et al. (1999) reported 
that there were ethnic differences in consumption and knowledge regarding the risk from 
ingesting Newark Bay fish, and advisory awareness. 

• Burger (2002) reported the results from interviews with 267 people observed angling at 
several locations within the Newark Bay Complex between May and September 1999.  The 
Newark Bay Complex study area from Burger (2002) included Newark Bay and tidal 
portions of the Hackensack River, Arthur Kill, and Kill van Kull7F

8.  The primary objective of 
the study was to relate the sociological reasons that people fish to their consumption 
patterns.  The survey addressed demographics, fishing and consumption behavior, 
knowledge of advisories, and reasons for angling.  Of those interviewed, 111 people 
reported consuming only fish (44%), 110 people reported consuming only crab (44%), and 
33 people (12%) reported consuming both fish and crab.  Of the 267 people interviewed, 
13% were Asian, 21% were Hispanic, 23% were Black, and the rest were White (43%).  
The majority of anglers were male (84%) and the average age was 43.  Data on fishing trips 
per month, months of the year fished, and typical meal size, were gathered.  Anglers fished 
an average of 5 months of the year, and crabbed an average of 3.3 months of the year.  As 
discussed in Section 4.3.6, the results of this study, along with a study of New York state 
licensed anglers (Connelly et al. 1992), were used by USEPA to develop the fish and crab 
consumptions rates for use in the BHHRA of the LPRSA. 

• Kirk Pflugh et al. (2011) reviewed and summarized crabbing surveys conducted by the 
NJDEP during warm weather months in 1995, 2002, and 2005 in the Newark Bay Complex, 
and concluded that crabbing for recreational purposes and consumption occurs despite the 
ban. 

Lower Passaic River 

• The NJDEP’s 1995 survey of the Newark Bay Complex included two locations in the LPR: 
1) Nutley Bridge (Belleville Bridge) at RM 8.5, and 2) the Lyndhurst Boat Ramp in Riverside 
Park North at RM 11 (NJDEP 1995).  Of the 22 surveys conducted in 1995 in the Passaic 
River portion, only one respondent reported consuming both fish and crab (70 year old 
white male), and sharing his catch with his wife and aunt (NJDEP 1995).  The angler 
reported consuming crab twice a month (number of months not specified) and six crabs per 
meal, and striped bass once a year (about ½ to 1 pound of striped bass).  No other species 
of fish, including bluefish, white perch, white catfish, American eel, were reported to be 
consumed by the consuming angler or the other 1995 survey respondents (NJDEP 1995).  
The NJDEP’s 2002 and 2005 surveys included limited interviewer visits to LPR sites.   

• Desvousges et al. (2001) conducted a year-long Creel/Angler Survey (CAS) of the lower six 
miles (RM 1 to 7) of the LPR in 2000 to 2001.  The survey used a stratified random 

                                                      
8 According to the study’s author, the 1999 survey of the Newark Bay Complex did not include locations on the 

LPR (Burger 2010). 
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sampling design, with data collection via on-site intercepts (angler interviews) on 101 days 
and boat-based angler counts on 143 days.  The results are discussed in Kinnell et al. 
(2006) and Ray et al. (2007a,b).  An estimated 61 unique anglers were interviewed, of 
which 7 were identified as consuming anglers (Ray et al. 2007b).  Over 90% of total angling 
activity was observed at five locations in RM 1-7, with one location accounting for the 
majority of activity (behind Hess Gas Station at RM 5.4, which is now a Hampton Inn that is 
fenced off from the river).  The size of the angler population in the lower six miles was 
estimated to be 154 to 385 anglers, of which an estimated 17 to 34 anglers consume LPR 
fish (Ray et al. 2007b).  The 2000-2001 CAS found no anglers consuming crab.   

• The CPG conducted a CAS of the entire LPRSA from September 16, 2011 to September 
15, 2012 (AECOM 2011a).  The data collection components included on-site intercepts on 
136 sample days and angler counts on 164 sample days.  The majority of angling activity 
was observed between April and October, with most activity above RM 9.  A total of 381 
angler interviews were completed, with an estimated 294 unique anglers.  A summary of 
the CPG’s CAS is provided below in Section 2.3.1.1. 

2.3.1.1 CPG’s Creel/Angler Survey of the LPRSA 

Over a year-long period in 2011 and 2012, the CPG conducted a CAS in the LPRSA to collect site-
specific data on anglers who fish and/or crab in the 17.4 mile Study Area, including information on 
trips and locations fished, the amount and types of fish and/or crabs caught and kept, preparation and 
consumption practices, demographic characteristics, advisory awareness and behaviors, and years of 
fishing the LPRSA.  The survey design and administration methods are described in a work plan 
(AECOM 2011a), which was peer reviewed by an independent panel of experts convened by 
Toxicology and Excellence in Risk Assessment (TERA).  The survey was completed without USEPA 
oversight or review, and the findings have not been confirmed by Region 2.8F

9  It should be noted the 
results represent current baseline fish and crab consumption in the LPRSA, where a consumption 
advisory is currently in place. 

During the period of the CAS administration (September 16, 2011 to September 15, 2012), survey 
personnel completed angler intercepts on 136 sample days and angler observations on 164 sample 
days.  Stratified random sampling was used to allocate sample days by season, type of day, and time 
of day.  Angler intercepts were conducted every month except December, January, and February; 
angler observations (counts) were conducted every month of the survey year.  While the counts 
provided information on the number and locations of anglers in the Study Area on a sample day, the 
angler intercepts provided detailed information on angler demographics, trip taking, fishing behaviors, 
and consumption preferences.  Interviewed anglers were asked about their catch, including what was 
kept/not kept, and why.   

Over a total of 164 sample days, approximately 2450 angler trips were counted in the Study Area.  
Most anglers were observed fishing at sites above RM 9.  Popular sites included a bulkhead on the 
western bank south of the Union Avenue Bridge (~RM 12.8), Dundee Dam area, Nutley Boat Launch 
(RM 10.4) and VFW Park/Firehouse Boat Launch (RM 9.1).  On 136 sample days, anglers were 
intercepted and interviewed about their fishing and crabbing practices, catch and consumption, 
advisory awareness and behaviors, and demographics.  A total of 381 angler interviews were 

                                                      
9 USEPA Region 2 did not provide input on the peer review charge, and was provided with a copy of the final 

work plan (CPG 2011).  
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completed, with a response rate of ~72% (minus anglers who refused re-interviews).  Basic 
information (e.g., gender, estimated race, age, whether angler kept fish) was recorded for anglers who 
refused interviews or were under 18 years of age (“Missed Creel Reports” [MCR]). 

Of the estimated 294 unique anglers who were interviewed, approximately 57% were White, 23% 
Hispanic, 12% African American, 2% Asian, and 1% American Indian (5% Other or Refused).  The 
vast majority of anglers were male (~95%), and the median age was 40.  Most lived within 5 miles of 
the LPRSA and fished between April and October.  About two-thirds of non-consuming anglers 
reported awareness of the LPRSA “Do Not Eat” consumption advisory; about one-third of consuming 
anglers reported awareness.   

The CAS found that most LPRSA anglers practiced ‘catch and release’ fishing techniques; less than 
10% reported consuming LPRSA fish.  Species that anglers kept or reported they would keep 
included striped bass, common carp, channel catfish, white perch, smallmouth and largemouth bass, 
northern pike, American eel, and brown bullhead.  Frying was the cooking method of choice.  Very few 
anglers reported crabbing in the LPRSA, and no anglers were intercepted with any crabs in their 
possession.  The objectives, methods, and results of the CPG’s CAS are summarized in a data report 
(AECOM 2014a).   

While the CAS provides considerable data on LPRSA anglers, it was not possible to sample every day 
and at all access sites.  Thus, the survey represents a sample of all angler visits to the Study Area 
over the survey year.  To optimize angler intercepts, the assignment of sample days and sites used 
prior survey and angler counts data in a probability based sampling design.  Angler identification data 
(e.g., name, phone number, photo) were used to match observations and/or intercepts of the same 
angler on different days.  It is possible that some matches were missed, particularly observations of 
the same angler who fished infrequently.  As previously noted, some anglers declined to be 
interviewed or re-interviewed on a subsequent intercept.  The response rate for all interviews was 
70.4% after accounting for ineligible anglers (i.e., anglers under 18 years of age).  For anglers who 
were never interviewed (n=133 or 57% of all MCRs), the fishing frequency and consuming behavior of 
these anglers is unknown.  A limited number of the MCR anglers were observed leaving with catch 
(n=6).  
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3.0   Data Evaluation and Hazard Identification 

The purpose of the hazard identification process is two-fold: 1) to evaluate the nature and extent of 
chemicals present in the LPRSA; and 2) to identify chemicals of potential concern (COPCs) for further 
quantitative evaluation in the risk assessment.  This step involves compiling and summarizing the data 
relevant to the risk assessment, and selecting COPCs based on a series of screening steps.  The 
procedures used to evaluate and reduce the data for subsequent risk assessment use are provided in 
the Data Usability and Data Evaluation Plan (Windward and AECOM 2015).  A detailed description of 
the selection process for COPCs for quantitative evaluation in the BHHRA was provided in Appendix 
A of the revised RARC Plan (Windward and AECOM [in prep]). 

3.1 Data Evaluation 
The CPG has conducted several sample collection programs within the LPRSA resulting in an 
extensive site-specific data set to support the RI/FS.  These programs include sediment chemistry and 
toxicity, physical water quality parameters, water column chemistry, fish/decapod and benthic 
invertebrate tissue chemistry, benthic community evaluation, and fish community evaluation.  The field 
investigation programs have followed the overarching sampling design presented in Lower Passaic 
River Restoration Project, Draft Field Sampling Plan, Volume 1 (FSP1) and Volume 2 (FSP2) 
(Malcolm Pirnie 2006; Malcolm Pirnie et al. 2006), which were prepared for the USEPA and its Partner 
Agencies (PA).  The data evaluated in the COPC selection process were collected in accordance with 
USEPA-approved QAPPs (ENSR 2008, AECOM 2009, 2011b, 2012a, b, c, d, f, Windward 2009a,b, 
Windward 2010a,b,c) during field investigation programs conducted between 2008 and 2013, and 
data reports for each element of the program have been prepared and submitted.  As agreed during 
the December 14 and December 16, 2010 meetings between USEPA and CPG representatives, 
COPC selection was performed using RI/FS data only from these CPG sample collection events.  The 
data sets relevant to the BHHRA COPC selection are described below for each medium of interest 
(sediment, surface water, and fish and crab tissue).  

Validation of the CPG’s data sets was conducted in accordance with procedures specified in the 
applicable QAPPs, which referenced USEPA Region 2 Standard Operating Procedures (SOPs), 
USEPA National Functional Guidelines (USEPA 2008c), and state validation guidelines (NJDEP 
2005), as appropriate.  Validation followed the above-referenced data validation guidelines with 
modifications for method-specific criteria where applicable, as specified in the project-specific 
QAPPs.  Validation qualifiers were assigned to chemistry data based on criteria in the applicable data 
validation guidelines.  Based on the data validation, all data that qualified as useable for their intended 
purposes, including risk assessment, were used in the COPC selection process.  The use of qualified 
data followed guidelines presented in USEPA guidance (USEPA 1989b; 1992a).  Estimated data  
(e.g., J-qualified and EMPC-qualified [estimated maximum possible concentration]) were included in 
the data set used for COPC selection; data rejected during data validation (R-qualified) were not 
included.   

It should be noted that some chemicals (e.g., certain metals, PAHs) were analyzed using modified 
analytical methods.  For example, PAHs were analyzed in sediment on some sampling events by 
Method 429M and on other sampling events by Method ID-0016.  Both are isotope dilution gas 
chromatography/mass spectrometry high resolution methods based on California EPA Air Resources 
Board Method 429 (CARB 1997), and yield results of comparable sensitivity and precision.  These 
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modified methods were submitted to USEPA for review and approval as part of the project QAPPs.  
All data generated using these methods were validated per the approved QAPPs.  For the purposes 
of COPC selection, including the identification of the maximum detected concentration for screening, 
the results from modified but comparable analytical methods for the same chemical were combined 
into one data set.9F

10  The potential uncertainty introduced by combining results from different analytical 
methods is discussed in the uncertainty section (Section 7).  Tables 3-1, 3-3, and 3-5 identify the 
number of samples by analytical method for each chemical analyzed in sediment, surface water, and 
tissue, respectively.  Appendix A presents tables containing all analytical data used in the BHHRA. 

3.1.1 Surface Sediment Data Set 
Sediment samples and cores were collected during the following seven sampling events between 
2008 and 2013: 

• Low-Resolution Coring (LRC) program (AECOM 2011c), July - November 2008 

• 2009 FSP2, Surface Sediment Sampling in Support of Benthic Investigation (Windward 
2009b), October - November 2009 

• 2010 FSP2, Surface Sediment Sampling Co-located with Small Forage Fish Samples 
(Windward 2010a), August 2010 

• River Mile 10.9 Characterization (AECOM 2012c), October 2011  

• LRC Supplemental Sampling Program (SSP) (AECOM 2014b, January - February 2012 

• River Mile 10.9 Characterization Addendum A (AECOM 2012d), May 2012 

• LRC Second Supplemental Sampling Program (SSP2) (AECOM [in prep-a]), September – 
October 2013 

These seven programs provide an extensive characterization of sediment conditions throughout the 
LPRSA.  Note that sediment data collected from recently remediated locations (i.e., RM 10.9 and 
Lister Avenue dredge areas) were not included in the BHHRA data set.10F

11  These areas were excluded 
because the accessible sediment has been dredged and capped or filled, thereby interrupting the 
exposure pathway.   

For the BHHRA, only accessible surface sediment samples collected from nearshore and mudflat 
locations are included in the data set as these represent the direct contact exposure media of 
concern.  Per the approved PFD (Windward and AECOM 2009), accessible sediment is defined as 
sediment under 2 feet (ft) or less of water at mean low water (MLW), using United States Army Corps 
of Engineers (USACE) nominal MLW of -2.3 ft National Geodetic Vertical Datum (NGVD) 29.  Based 
on an analysis of bathymetry and sample elevations, a total of 180 surface sediment sample locations 
from nearshore and mudflat locations were identified as accessible (i.e., locations with an elevation 

                                                      
10 PAH concentrations reported by low and high resolution analytical methods were not combined for COPC 

selection; each PAH data set was evaluated separately.  In accordance with the Data Usability and Data 
Evaluation Plan (Windward and AECOM 2015), only the high resolution data are used in the baseline risk 
assessments. 

11 Interim removal actions were conducted at Lister Avenue in 2012 and RM 10.9 in 2013. 
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greater than or equal to -4.3 feet).11F

12  Consistent with the PFD (Windward and AECOM 2009), only 
surface sediment samples collected from the top half foot12F

13 of the sediment column are included in 
the sediment data set for COPC selection.  Table 3-1 presents the number of accessible surface 
sediment samples by analytical method for each sampling event, as summarized below.  All surface 
sediment sample collection locations are shown in Figure 3-1; sample locations identified as 
accessible are depicted in the figure.   

Sediment Program Sampling 
Date 

No. Accessible 
Surface Sediment 

Locations 
Low-Resolution Coring (LRC) Sediment 
Sampling Jul - Nov 2008 29 

2009 FSP2 Benthic Sediment Sampling Oct - Nov 2009 50 

2010 FSP2 Benthic Sediment Sampling Aug 2010 21 

River Mile 10.9 Characterization Oct 2011 7 

LRC Supplemental Sampling Program (SSP) Jan - Feb 2012 32 

River Mile 10.9 Characterization Addendum A May 2012 10 

LRC Second Supplemental Sampling Program 
(SSP2) 

Sept – Oct 
2013 31 

 Total 180 

 

Table 3-2a identifies the accessible sediment locations included in the data set for COPC selection 
and exposure point concentration (EPC) calculation, and Table 3-2b lists the samples included from 
each location.13F

14  In accordance with the QAPP (AECOM 2011b), not every sample was analyzed for 
the full suite of analytes.  Butyltins, polychlorinated dibenzo-p-dioxins and polychlorinated 
dibenzofurans (PCDDs/PCDFs), most inorganics, PAHs, PCBs, pesticides, most SVOCs, and 
extractable Total Petroleum Hydrocarbons (TPH) were analyzed in every sampling event.  Other 
analytes, including herbicides, hexavalent chromium, methyl mercury, select SVOCs, TPH Method 
8015D, and VOCs were analyzed in a subset of events (AECOM 2012a).   

                                                      
12 Because of potential differences of as much as approximately a half of a foot between bathymetry and core top 

elevations measured in the field, a buffer was used to identify accessible sediment sample locations.  Fourteen  
sample locations between -4.3 and -4.9 ft were identified as accessible. 

13 Two sediment samples and one duplicate collected from greater than 6 inches but less than 12 inches from 
RM16 location 2008 CLRC-092 were included as surface sediment samples. 

14 The surface sediment data set for the BHHRA is different from the data set used in the BERA as only 
accessible sediment samples are used in the BHHRA. 
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3.1.2 Surface Water Data Set 
The BHHRA includes data from eight surface water sample collection events conducted between 
August 2011 and June 2013 as part of the RI/FS Chemical Water Column Monitoring (CWCM) 
program.  The surface water data set includes five routine sampling events conducted at different 
times of the year to provide seasonal data, one low flow event conducted in December 2012, and two 
high flow events conducted in February 2013 and June 2013.  Samples were collected at five stations 
located between RM 0 and 10.2 (freshwater station), with three fixed stations and two floating stations 
that moved depending on the location of the salt wedge (AECOM 2012a). 

Based on water flow conditions defined in the QAPP for the RI Water Column Monitoring (AECOM 
2012a, 2012b), the five routine events were conducted when water flow at Dundee Dam was 
measured between 400 and 3,000 cubic feet per second (cfs) (i.e., low to medium flow).  The low flow 
and high flow events were conducted when water flow at Dundee Dam was measured at less than 
400 cfs (low flow) and greater than 3000 cfs (high flow), respectively (AECOM 2012a, 2012b).  For 
each event, samples were collected from approximately the middle of the channel during each of the 
four tide stages (ebb, low, flood, high).  At each sampling location, a shallow surface water sample 
(also referred to as “near surface” and collected approximately 3 feet below the water surface) and a 
deep surface water sample (collected approximately 3 feet from the river bed) were obtained.  As 
described in the Project Quality Objectives of the QAPP (AECOM 2012a), near surface samples that 
characterize concentrations in the upper water column (collected approximately 3 feet below the water 
surface) are appropriate for evaluating potential human exposures during activities such as swimming 
or wading.  Therefore, only the near surface (shallow) samples have been included in the BHHRA 
data set for COPC selection.  Table 3-3 presents the CWCM events, dates, locations, and number of 
samples per event for the main stem of the LPRSA, as summarized below.  Samples collected 
outside of the LPRSA (i.e., tributaries, above Dundee Dam, and Newark Bay) are not included.  The 
five sampling locations within the LPRSA, as well as other locations sampled as part of the CWCM 
program, are shown in Figure 3-2. 

  

Routine Events Low Flow High Flow 
Aug 2011 
8/15-8/17 

Feb 2012 
2/20-2/21 

Mar 2012 
3/26-3/27 

Jun 2012 
6/4-6/5 

Dec 2012 
12/10-12/11 

Aug 2012 
8/28-8/30 

Feb 2013 
2/26-3/4 

Jun 2013 
6/7-6/20 

11A 12B 12D 12F 12H 12G 12C 13A 
Station Location Number of Samples 

T000 RM 0 4 4 4 4 4 4 4 4 

T014 RM 1.4 4 4 4 4 4 4 4 4 

TTR2 RM ~2-4.8 4 4 4 4 4 4 -- -- 

TTR1 RM ~6.4-7.7 4 4 4 4 4 4 -- -- 

T102 RM 10.2 4 4 4 4 4 4 4 4 

RM - River mile 
 
Based on the eight sampling events, five sample collection stations, and four tide cycles, the LPRSA 
surface water data set for COPC selection is comprised of a total of 144 shallow surface water 
samples.  Table 3-4 identifies the surface water samples included in the data set.  In accordance with 
the QAPP (AECOM 2012a), not every sample was analyzed for the full suite of analytes.  
PCDDs/PCDFs, PCBs, mercury, cadmium, copper, and lead were analyzed in every sampling event.  
Other analytes, including SVOCs, VOCs, various inorganics, PAHs, and pesticides, were analyzed in 
a subset of events (AECOM 2012a).     
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3.1.3 Fish and Crab Tissue Data Set 
The tissue data set for COPC selection is comprised of nine species of fish and blue crab collected in 
the LPRSA in the late summer/early fall of 2009 (August – September).  As described in the QAPP for 
Fish and Decapod Crustacean Tissue Collection for Chemical Analysis and Fish Community Survey 
(Fish/Decapod QAPP) (Windward 2009a), four species of fish (white perch, American eel, channel 
catfish, and largemouth bass) and blue crab were identified as target species for the BHHRA.  Brown 
bullhead was also identified as a target species, along with channel catfish, but only whole body 
bullhead specimens from the LPRSA were analyzed for use in the BERA.  Five other species were 
identified as alternates or were retained for analysis at the request of USEPA (white catfish, common 
carp, white sucker, smallmouth bass, and northern pike).  Alternate species were identified in the 
QAPP in the event that a sufficient number of specimens of the target species were not caught.  The 
fish species with fillet data and edible crab tissue are presented in Table 3-5, and summarized below.   

Species Tissue Type Number of samples 
Target Fish Species 
White perch Skin-on Fillet 19 
American eel Skinless fillet 32 
Channel catfish Skinless fillet 11 
Largemouth bass Skin-on Fillet 3 
Alternate Fish Species 
White catfish Skinless fillet 19 
Common carp Skin-on Fillet 12 
White sucker Skin-on Fillet 5 
Smallmouth bass Skin-on Fillet 3 
Northern pike Skin-on Fillet 1 
Shellfish 
Blue crab Muscle & Hepatopancreas 41 
Blue crab Muscle 21 
Blue crab Hepatopancreas 7 
 

Depending on species and human consumption preferences, skin-on or skin-off fillets were submitted 
for chemical analysis, as identified in Table 3-5.  The USEPA-approved tissue sample analysis plan 
identified individual and composite samples for each species and tissue type for use in the BHHRA 
(Windward 2010e, f, g, h).  Based on human consumption preferences, crab was analyzed as muscle-
only and as muscle and hepatopancreas combined.  At the request of USEPA, a limited number of 
crab hepatopancreas tissue samples were analyzed for evaluation in the uncertainty analysis of the 
BHHRA.  Table 3-6 presents the tissue samples included in the data set for COPC selection. 14F

15  
Because a limited number of bass were collected during the RI/FS FSP2 tissue sampling, the data 
for the three largemouth bass fillet samples and three smallmouth bass fillet samples were 
combined for purposes of COPC selection.  The sampling locations for tissue samples are provided 
in Figures 3-3 through 3-6 for fish and 3-7 through 3-9 for crab.  Table 3-5 identifies the number of 
samples by analytical method for each species and tissue type.  As shown in Table 3-5, arsenic 
was analyzed in all species and tissue types as inorganic arsenic, which is the form that is 

                                                      
15 FSP2 tissue sampling conducted in 2010 focused on small forage fish (e.g., mummichog) collected for the 

BERA, and are not relevant to the BHHRA. 
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considered carcinogenic.  Inorganic arsenic, which was detected in crab tissue but not fish tissue, 
was carried into the COPC selection process for crab tissue.  

3.2 Hazard Identification 
Hazard identification is the first step in a four-step process of a BHHRA (USEPA 1989b, 1993a).  As 
noted in Section 3.0, above, a major purpose of the hazard identification step is to select a subset of 
all chemicals detected at a site and to identify this subset as chemicals of potential concern (COPCs) 
for quantitative evaluation in the subsequent baseline risk assessment.     

The COPC screening process is intended to identify the following:  

1) Chemicals that pose negligible risks and can be eliminated from further evaluation, and  

2) Chemicals that merit further evaluation, either quantitatively or qualitatively, based on their 
potential to adversely affect humans depending on specific types of exposures 

This section describes the approach used to summarize the data and the steps followed to identify the 
human health COPCs.  The results of the screening process are presented, and the COPCs retained 
in each medium for further evaluation in the BHHRA are summarized. 

3.2.1 Summary Statistics 
Prior to conducting the COPC selection, data for each medium were summarized and summary 
statistics, including frequency of detection, minimum and maximum detected concentrations, and 
arithmetic mean concentration, were calculated.  The approach used to summarize the data by 
medium/chemical followed methods outlined in the Data Usability and Data Evaluation Plan 
(Windward and AECOM 2015), as summarized below.  Results that were rejected during data 
validation (flagged with an “R”) were not included in the calculation of summary statistics, as the data 
were determined to not be usable (USEPA 1989b).  As discussed further in the uncertainty section of 
the BHHRA (Section 7), only a small percentage of the results were rejected.  A worksheet 
summarizing the data validation and findings regarding usability for the BHHRA is provided in 
Appendix A. 

Treatment of Duplicates: For sample locations where a duplicate sample was collected, the treatment 
of the sample and duplicate sample was as follows: 1) where a chemical was not detected in either 
the sample or the duplicate, the average of the reporting limits for these data is used, 2) where a 
chemical was detected in both the sample and the duplicate, the average of the detected results is 
used, and 3) where a chemical was reported in one of the samples as not detected and the other was 
detected, the detected concentration is used.    

Frequency of Detection: The frequency of detection is reported as the ratio of the number of detected 
results to the total number of sample results, after resolution of duplicates as described above.  
Rejected data are not included in the total sample count for frequency of detection.   

Minimum Detected Concentration: This is the minimum detected concentration for each 
chemical/medium combination, after resolution of duplicates as described above. 

Maximum Detected Concentration: This is the maximum detected concentration for each 
chemical/medium combination, after resolution of duplicates as described above. 
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Mean Detected Concentration: This is the arithmetic mean detected concentration for each 
chemical/medium combination, after resolution of duplicates as described above.   

Location of Maximum Detected Concentration: This is the sample location associated with the 
maximum detected concentration, as defined above, for each chemical/medium combination. 

Total PCBs have been calculated for each sample by summing the detected individual PCB congener 
results only.  If none of the individual PCB congeners were detected, the total concentration was 
flagged as non-detected (U-qualified) with a reporting limit equal to the maximum reporting limit of the 
individual PCB congener.  A number of PCB congeners were identified by the analytical laboratories 
as co-eluting congeners.  The results for these congeners are the combined concentration for all 
co-eluting congeners, with the respective primary congeners identified and presented in the COPC 
selection tables.  These protocols were discussed in the Data Usability and Data Evaluation Plan 
(Windward and AECOM 2015).  Table 3-7 provides a summary of the co-eluting PCB congeners and 
the congeners that appear in the COPC selection tables. 

The toxic equivalence (TEQ) has been calculated for each sample for the group of PCDDs/PCDFs, 
which are structurally and toxicologically related to 2,3,7,8-TCDD.  The World Health Organization’s 
(WHO) 2005 (Van den Berg et al. 2006) mammalian toxic equivalency factors (TEFs), which were 
adopted by USEPA (2010d), were used to calculate a toxicity weighted concentration for each of the 
PCDD/PCDF congeners.  For each sample, the TCDD-TEQ total was calculated by summing the 
toxicity weighted concentration for each detected congener (non-detected congeners were treated as 
zeros).  If none of the congener results within the toxicity-weighted total was detected, the total was 
flagged as non-detected (U-qualified) with the TCDD-TEQ value equal to the highest toxicity-weighted 
reporting limit.   

PCB-TEQs were calculated for the dioxin-like PCBs using the mammalian TEFs for the 12 coplanar 
PCBs (USEPA 2010d).  The same method used to treat non-detect congeners in the calculation of 
TCDD-TEQ concentrations was also used for PCB-TEQ. 

Toxicity-weighted concentrations also were calculated for each of the seven potentially carcinogenic 
PAHs using relative potency factors (RPFs) based on the individual PAH component’s toxicity relative 
to benzo(a)pyrene (BaP) (USEPA 1993c).  Note that the RPFs used for PAHs are not the same as 
those used for PCDDs/PCDFs or PCBs, and are not related to dioxin-like activity; they simply relate 
carcinogenic potency of various PAHs to that of BaP.  The impact of alternate methods of treating 
non-detect results in calculating totals and TEQ for PCBs and dioxins and furans is discussed in the 
uncertainty section of the BHHRA (Section 7).   

3.3 Methodology for COPC Selection 
Consistent with the approach outlined in Appendix A of the revised RARC Plan, chemicals that were 
detected at least once in a medium were sequentially screened per the following steps: 

1. Essential nutrient status – chemicals that are essential nutrients were excluded from further 
evaluation (Section 3.3.1); 

2. Carcinogen status – chemicals that are classified by USEPA as known human carcinogens 
were selected as COPCs regardless of concentration or detection frequency 
(Section 3.3.2); 
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3. Frequency of detection – chemicals detected in fewer than 5 percent of samples were 
eliminated following consideration of spatial detection and detection limits (Section 3.3.3); 

4. Toxicity (risk-based) screening – chemicals were compared to health-protective risk-based 
screening levels.  Those chemicals with maximum detected concentrations above the risk-
based screening levels were selected as COPCs (Section 3.3.4).   

Figure 3-10 presents the COPC selection process.  Consistent with the methodology outlined in 
Appendix A of the revised RARC Plan, COPCs were selected on a sitewide basis.15F

16   

Because of the urban nature of the LPRSA, including the presence of numerous point and non-point 
sources of chemicals, background is an important consideration in the risk assessment process.  
Many of the chemicals identified as COPCs are also present in upstream, downstream, lateral, and 
atmospheric sources contributing to the watershed.  The RI/FS data collection programs included 
background sampling designed to characterize chemical concentrations in sediment, surface water, 
and tissue media.  However, in accordance with USEPA guidance and as agreed with USEPA 
Region 2, comparison of chemical concentrations with background concentrations was not performed 
as part of the COPC selection process (USEPA 2002b).  The significance of background levels of 
COPCs relative to concentrations in LPRSA media is discussed in the risk characterization section of 
the BHHRA. 

Each of the four screening steps for selecting COPCs is discussed below. 

3.3.1 Essential Nutrient Status 
The following chemicals are considered essential nutrients and were not selected as COPCs 
(USEPA 1989b, 2000): calcium, iron, magnesium, sodium, phosphorus16F

17, and potassium.  

3.3.2 Carcinogen Status 
Detected chemicals classified by USEPA as known human carcinogens (USEPA 2005b) were 
retained as COPCs regardless of frequency of detection and detected concentrations.  The weight-of-
evidence classification provided on USEPA’s Integrated Risk Information System (IRIS) 
(USEPA 2017a) was consulted to identify chemicals classified as known carcinogens based on strong 
evidence of human carcinogenicity (historically characterized as Category A under the 1986 
Guidelines for Carcinogen Risk Assessment (USEPA 1986).   

3.3.3 Frequency of Detection 
A frequency of detection screening process was performed for each chemical and medium, provided 
that a minimum of 20 sample results were available.  [If fewer than 20 samples were available, 
frequency of detection was not considered.]  Chemicals detected in more than 5% of the samples 
were carried forward in the COPC selection process.  For chemicals detected in 5% or fewer of the 
samples, reporting limits (RLs) were evaluated to determine whether the screening levels were 
achieved.  Chemicals for which RLs exceeded the respective screening level in more than 10% of 

                                                      
16 While the revised RARC Plan allows for refinement of COPCs on an exposure area basis, this refinement was 

not performed. 
17 Phosphorus was included as a general chemistry parameter for surface water samples. 
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samples (i.e., RLs were not sufficiently sensitive in at least 90% of samples) were retained for 
discussion in the uncertainty section of the BHHRA (Section 7).  Chemicals for which less than 10% of 
RLs were above the screening level (i.e., RLs were sufficiently sensitive in at least 90% of samples) 
were not selected as COPCs.  The chemicals in sediment that were eliminated based on low 
frequency of detection were reviewed to confirm that localized areas of concentrations of concern are 
not present. 

3.3.4 Toxicity (Risk-Based) Screening 
In the last screening step, sitewide maximum detected concentrations for each chemical in each 
media were compared to toxicity (risk-based) screening levels (SLs).  Chemicals with a sitewide 
maximum detected concentration above their respective SLs were retained as COPCs.  Screening 
levels identified for surface sediment, surface water and fish and crab tissue are presented in 
Tables B-1, B-2, and B-3 of Appendix B, respectively.   

For sediment, USEPA regional screening levels (RSLs) (USEPA 2015b17F

18) for residential soil were 
used as surrogate risk-based criteria to identify COPCs in surface sediment.  For surface water, RSLs 
for tap water were used as surrogate risk-based criteria to identify COPCs in river surface water.  As 
stated in the revised RARC Plan, the use of residential soil and tap water RSLs to select COPCs for 
LPRSA sediment and surface water, where human contact is intermittent and of short duration, is a 
highly conservative approach (Windward and AECOM [in prep]).  For fish and crab tissue, USEPA 
Region 3 fish tissue SLs (USEPA 2015c) were used to identify COPCs.  Due to the lack of a fish 
tissue Regional Screening Level (RSL) for lead, the Food and Drug Administration’s (FDA) action 
level for lead in crustacea was used (FDA 2007).  The Region 3 fish tissue SLs were derived using a 
fish consumption rate of 54 grams per day (g/day) (Windward and AECOM [in prep]).  The use of 
conservative fish tissue RSLs for the selection of edible tissue COPCs is health-protective and 
ensures that all chemicals that may be of concern are included in the risk assessment. 

The risk-based SLs for noncarcinogenic chemicals were divided by 10 to adjust to a target hazard 
quotient (HQ) of 0.1 to account for potential additivity of chemicals with the same toxic endpoint 
(USEPA 1993a, USEPA 2015b).  The risk-based SLs for carcinogenic chemicals are based on a 
target risk level of 1x10-6, which is at the most health-protective end of the NCP range of 1x10-6 to 
1x10-4 (USEPA 1991a).  The use of conservative SLs for selection of COPCs ensures that all 
chemicals that may be of concern are included in the risk assessment. 

Where no SL is available, an appropriate surrogate chemical was identified based on structural or 
toxicological similarities.  Chemicals for which surrogate SLs have been identified are presented in 
Tables B-4, B-5, and B-6 of Appendix B for surface sediment, surface water, and tissue, respectively.  
The surrogates used in the BHHRA were approved by USEPA (USEPA 2015g, h, i).  Where no 

                                                      
18 The RSL table was updated in June 2017, subsequent to the completion of the screening for this document.  A 

comparison of the June 2015 and June 2017 RSLs for residential soil and tapwater showed that few of the 
RSLs used in this BHHRA changed.  For the RSLs that changed, the majority increased.  Only four soil RSLs 
decreased, including 1,1,2-Trichloro-1,2,2-trifluoroethane, 1,2-dichloropropane, benzaldehyde, and xylenes.  
Only 3 tapwater RSLs decreased, including 1,2-dichloropane, benzaldehyde, and chlordane.  The maximum 
detected concentrations of each of these (including chlordanes isomers) remain below the RSLs in sediment 
and surface water.  Therefore, no additional COPCs would be identified based on the June 2017 RSL update. 
Appendix B, Table B-11 provides a comparison of the June 2015 to June 2017 RSLs that changed. 
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appropriate surrogate chemical was identified, that chemical is evaluated qualitatively in the 
uncertainty section (Section 7).   

Chemicals with a sitewide maximum detected concentration greater than their respective SLs were 
retained as COPCs.  Screening levels identified for accessible surface sediment, surface water and 
fish and crab tissue are presented in Tables B-1, B-2, and B-3 of Appendix B, respectively.   

3.4 Screening Results 
The outcomes of the COPC selection process, including the rationale for including or excluding a 
chemical as a COPC, are presented in RAGS Part D (USEPA 2001) format in Tables 3-8, 3-9, 3-10 (a 
through h), and 3-11 (a through c) for accessible surface sediment, surface water, fish tissue, and 
crab tissue, respectively.18F

19  The last two columns of each table identify the COPC status of each 
chemical, and the rationale for that selection.  “Y” indicates that the chemical has been retained as a 
COPC, “N” indicates that the chemical has not been retained as a COPC, and “EN” indicates essential 
nutrient status and that it has not been retained as a COPC.  An identifier of “UNC” indicates that the 
chemical did not qualify to be included as a COPC, but its presence is discussed in the uncertainty 
section of the BHHRA (Section 7); the rationale for each “UNC” identifier is provided in the last 
column. 

The following known human carcinogens were detected in one or more media, and were retained as 
COPCs in those media19F

20: 

• Arsenic 

• Benzene 

• Trichloroethene 

It should be noted that inorganic arsenic was not detected in any of the fish species and, therefore, 
was not retained as a COPC in fish.  Inorganic arsenic is identified as a COPC in the three crab tissue 
types.  Inorganic arsenic was detected in surface water and sediment and was retained as a COPC 
for these media. 

Benzene and trichloroethene were retained as COPCs based on carcinogen status, although the 
maximum detected concentration of benzene in surface water did not exceed its screening level, and 
maximum detected concentrations of benzene and trichloroethene in sediment did not exceed their 
respective screening levels. 

Several chemicals were eliminated from consideration as COPCs in sediment based on low frequency 
of detection (detected in fewer than 5% of samples and RLs were below the screening level in at least 

                                                      
19 Tables 3-10a through 3-10h present COPC screening for each fish species with fillet data. Five species are 

included in the RME mixed fish diet (American eel, channel catfish, common carp, largemouth/smallmouth bass, 
and white perch); mixed diet COPCs are summarized in Table 3-13. 

20 Chromium VI is identified as a known human carcinogen by the inhalation route of exposure only (USEPA 
2015a).  Because inhalation is not a complete exposure pathway for chromium VI at the LPRSA, it is not 
retained as a COPC on the basis of carcinogen status.  Chromium VI is evaluated further in the toxicity 
screening step of COPC selection. 
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90% of samples).  Of these chemicals, the maximum concentration was also below its respective 
screening level.  Based on these results, all of the chemicals eliminated on the basis of low frequency 
of detection pose negligible risk, and none indicate the presence of any localized areas of elevated 
concentrations.  

3.4.1 Summary of COPCs 
Based on the screening process employed in this BHHRA, a number of chemicals and/or chemical 
groups, including PCDDs/PCDFs (as TCDD-TEQ and individual congeners), PCBs, mercury, PAHs, 
various inorganics, pesticides, SVOCs, and VOCs were retained as COPCs in one or more media, 
as summarized below and in Table 3-13:  

• Accessible surface sediment – 29 chemicals/groups were retained as COPCs; 

• Surface water – 20 chemicals/groups were retained as COPCs; 

• Fish tissue – the chemicals/groups retained as COPCs vary across species, from 7 for 
largemouth and smallmouth bass to 22 for common carp, and 24 for the mixed fish diet20F

21;   

• Crab tissue – the chemicals/groups retained as COPCs vary across crab tissue types, from 
15 for muscle-only to 25 for muscle and hepatopancreas combined. 

It should be noted that some chemicals were identified as ”UNC” due to the lack of a screening level 
(or appropriate surrogate) or sample reporting limits exceeded the applicable screening level.  
Titanium was identified as a COPC in surface water and fish and crab tissue because no screening 
level is available.  In surface water, sediment, and fish and crab tissue, a limited number of chemicals 
were detected infrequently (less than 5%), but more than 10% of reporting limits were above the 
screening level.  In sediment, these chemicals are hexachlorobenzene and pentachlorophenol.  In 
surface water, these chemicals are cyanide, 1,1-biphenyl,dibenzofuran, 1,2,4-trichlorobenzene, 
1,4-dichlorobenzene, 2,6-dinitrotoluene, 4-chloroaniline, and 1,4-dioxane.  These chemicals are 
addressed in the uncertainty section of the BHHRA (Section 7).  

A number of chemicals were identified as COPCs in fish and/or crab tissue but were not identified as 
COPCs in surface water or sediment.  As shown in Table 3-12, all of these chemicals were detected 
in surface water and sediment, although generally at low concentrations.  Their presence in biota may 
be a result of bioaccumulation.  As discussed in Section 6.5, these chemicals may be associated with 
regional background, or they may be associated with the site.   

                                                      
21 Any chemical identified as a COPC in one or more of the five species included in the RME mixed fish diet 

(American eel, channel catfish, common carp, largemouth/smallmouth bass, and white perch) is identified as a 
COPC for the RME mixed fish diet. 
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4.0   Exposure Assessment  

The objective of the exposure assessment is to estimate the magnitude, frequency, duration, and 
routes of current and reasonably anticipated future human exposure to COPCs associated with the 
LPRSA.  The extent of a receptor's exposure is estimated by identifying exposure scenarios that 
describe the potential pathways of exposure to COPCs and the specific activities and behaviors (e.g., 
swimming, wading, boating, fishing) of individuals that might lead to contact with COPCs in the 
environment. 

USEPA guidance documents stress the importance of using data that represent the characteristics of 
the local population(s) and site when possible and appropriate (USEPA 1989a, b, 1998a, 2000, 
2011a).  However, USEPA guidance (2014a) also allows the use of default values developed by 
USEPA when there is a lack of site-specific data or consensus on which parameter value should be 
used given a range of possibilities.  Consistent with USEPA’s guidance and as described in the 
approved PFD (Windward and AECOM 2009) and revised RARC Plan (Windward and AECOM [in 
prep]), the exposure assessment for the LPRSA BHHRA relies on site-specific, as well as default 
assumptions.     

This section is organized as follows:  

• Section 4.1 discusses the human health CSM for the LPRSA, including the potentially 
affected media, and the pathways by which people may be exposed to site media (potential 
exposure scenarios). 

• Section 4.2 presents the methods used to quantify potential exposures for each potential 
exposure scenario. 

• Section 4.3 identifies the exposure parameters and values used to quantify potential 
exposures.  

• Section 4.4 describes the approaches used to estimate exposure point concentrations 
(EPCs) for each medium. 

4.1 Human Health Conceptual Site Model 
One of the first steps in the exposure assessment process is the development of the human health 
CSM.  The human health CSM takes into account the site setting and uses; the physical and 
biological characteristics of the river; and the potential sources, transport mechanisms, and potential 
routes by which humans may be exposed to site-related chemicals.  The human health CSM guides 
the identification of appropriate exposure pathways and receptors for evaluation in the risk 
assessment.  The purpose of the CSM is to identify: 1) source areas, 2) potential migration pathways 
of chemicals from source areas to environmental media where exposure can occur, 3) potential routes 
or pathways by which humans may come into contact with affected media, and 4) potential human 
receptors.  

Potentially complete exposure pathways are identified in order to be considered for further evaluation 
in the risk assessment.  For an exposure pathway to be complete, the following must exist 
(USEPA 1989b): 
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• A source and mechanism of chemical release to the environment21F

22  

• An environmental transport medium (e.g., air, water, soil) 

• A point of potential receptor contact with the medium 

• A human exposure route at the contact point (e.g., inhalation, ingestion, dermal contact) 

Current and potential future site uses and potential receptors (i.e., people who may contact impacted 
environmental media of interest) are then identified, and potential exposure scenarios appropriate to 
current and potential future site uses and receptors are developed (USEPA 1989b).  The potential 
exposure pathways that are judged to be complete are evaluated quantitatively in the risk 
assessment. 

Potential future land uses have been evaluated in accordance with USEPA (1995, 2010f), including 
considering local land use plans for reasonably anticipated future uses.  Appendix C presents a 
summary of local redevelopment plans that identify waterfront revitalization and restoration activities 
along the river.  Based on the information currently available, future land and water uses within the 
LPRSA are not expected to differ greatly from current uses.  Existing plans for redevelopment and 
restoration call for improvement and/or expansion of existing parks and open space along the river.   

For example, a riverfront walkway under development between Bridge and Brill Streets in Newark is 
designed to increase open space along the Passaic River that is accessible to the downtown and to 
residents and employees from the Ironbound neighborhood (City of Newark 2010).  As another 
example, the Borough of Rutherford’s planning goals include improving “accessibility, aesthetic and 
recreational opportunities in the area surrounding the Passaic River through restoration and 
redevelopment programs,” and “the creation of passive recreation opportunities along the river 
corridor” (Bureau of Rutherford 2007).   

In summary, a number of Passaic River communities discuss increasing access, green space, 
aesthetics, and overall connection to the riverfront in their master plans.  Potential future 
improvements may increase the frequency of visits compared to current usage but are not expected to 
alter the manner of exposure.  The potential frequency increase has been integrated into the exposure 
assessment based on recommendations from USEPA (2010c, 2011c, 2012a,b).   

Figure 4-1 presents the human health CSM for the LPRSA, considering current and reasonably 
foreseeable future conditions and land uses.  As shown in Figure 4-1, the media relevant to evaluating 
potential human health exposures for the LPRSA are:  

• Nearshore and mudflat river sediment22F

23  

• River surface water  

• Fish tissue  

• Shellfish tissue  

                                                      
22 The sources (including historical and ongoing) and mechanisms for chemical transport have been defined as 

part of the Draft RI Report (Anchor-QEA [in prep]). 
23 As described in section 3.1.1, nearshore river and mudflat sediment are combined and referred to as 

accessible surface sediment. 
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The potentially exposed populations and the pathways by which exposure to LPRSA media are 
considered potentially complete are identified in Figure 4-1.  The potentially complete 
receptor/exposure pathway scenarios that are evaluated quantitatively in the BHHRA are shown in 
Figure 4-1 with a solid circle.  The receptor/exposure pathway scenarios that are potentially complete 
but are evaluated qualitatively are shown with an open circle.  The receptor/exposure pathway 
scenarios that are considered incomplete are shown with a circle with an X.  Table 4-123F

24 presents the 
selection of exposure pathways and provides the rationale for inclusion of each pathway using either 
quantitative or qualitative methods.  The potentially complete receptor/exposure scenarios are 
discussed below. 

Receptors are evaluated by age group: 

• The adult is assumed to be >18 years of age. 

• The young child is considered to be 1 to <7 years of age, and it is assumed that this age 
group swims or wades in the river, and eats fish or crab brought home by an adult or 
adolescent angler.  It is further assumed due to safety concerns that these young children 
do not accompany adult anglers or boaters on the river.  Therefore, the young child angler 
is not assumed to be potentially exposed to sediment or surface water. 

• The adolescent is considered to be 7 to <19 years of age, and is assumed to fish, crab, 
swim, wade, or boat on the river.  For the boater receptor, the adolescent group is further 
divided into an older child (7 to <14 years of age) and a teenager (14 to <19 years of age).  
The older child is assumed to participate in paddling activities such as canoeing or 
kayaking, while the teenager is assumed to participate in sculling activities. 

Each receptor group is considered separately (i.e., the boater is not assumed to consume fish or crab, 
the swimmer is not assumed to participate in boating, etc.).  However, with the exception of the 
worker, each receptor group is assumed to contact multiple media. 

Current and future recreational anglers (adult, adolescent, and young child age groups) are evaluated 
for potential exposure to COPCs via:  

• Consumption of LPRSA fish and/or shellfish  

• Direct contact (incidental ingestion and dermal contact) with nearshore river and mudflat 
surface sediment (adolescent and adult only) 

• Direct contact (incidental ingestion and dermal contact) with shallow surface water 
(adolescent and adult only) 

Current and future waders, swimmers, and boaters (adult, adolescent, and young child age groups for 
waders/swimmers; adult, teen, and older child for boaters) are evaluated for potential exposure to 
COPCs via:  

                                                      
24  Table prepared for use in the BHHRA by the USEPA (2010c).   
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• Direct contact (incidental ingestion and dermal contact) with nearshore river and mudflat 
surface sediment  

• Direct contact (incidental ingestion and dermal contact) with shallow surface water 

Current and future workers (adult) are evaluated for potential exposure to COPCs via: 

• Direct contact with nearshore river and mudflat sediment 

Transient people and homeless camps have been observed at various locations along the LPRSA 
(see Figure 2-2).  Transient people may be exposed to river sediment and river surface water, as well 
as outfall effluent and sediment (i.e., from ongoing CSOs, SWOs, and other permitted outfall 
discharges) via incidental ingestion and dermal contact.  Homeless individuals may also ingest fish or 
crab from the LPRSA.  Evaluating risks and hazards to a transient population quantitatively is difficult 
because of the high uncertainty associated with these exposures.  There is a lack of specific 
information on the exposure patterns for this population, and it is difficult to collect exposure 
information.  As agreed with USEPA, transient people are addressed qualitatively in the uncertainty 
section of the BHHRA (Windward and AECOM 2009).  

As shown in Figure 2-2, residential properties abut the LPR in some areas, primarily along the east 
bank above RM 8.  Residents may come into contact with river sediment and surface water adjacent 
to their property, as well as river sediment that may have deposited in yards during flooding events.  
Residents may also be exposed via inhalation to chemicals that may volatilize from exposed sediment 
and surface water into ambient air.  In accordance with the revised RARC Plan, the resident receptor 
is evaluated qualitatively in the uncertainty section of BHHRA (Section 7), with the exception of the air 
inhalation pathway, which is discussed below.    

The inhalation pathway for all receptors was expected to contribute negligibly to total risk.  To address 
this, a screening-level quantitative evaluation of this pathway was conducted and is provided in 
Appendix D.  The screening evaluation assumed receptors were continuously exposed to modeled air 
concentrations for 26 years by comparing to USEPA’s RSLs for residential ambient air.  The results of 
this analysis confirm that inhalation pathway risks are negligible for all potential receptors; therefore, 
this pathway is not considered further in the BHHRA. 

The table below summarizes the potential receptors and exposure pathways that have been included 
in the BHHRA for quantitative evaluation. 

Receptor Medium Pathway  

Current/Future Angler 
  young child (fish/crab tissue only) 
  adolescent 
  adult 

Accessible surface 
sediment 

incidental ingestion 
dermal contact 

Surface water incidental ingestion 
dermal contact 

Fish/crab tissue fish/crab ingestion 

Current/Future Swimmer  
  young child 
  adolescent 
  adult 

Accessible surface 
sediment 

incidental ingestion 
dermal contact 

Surface water 
incidental ingestion 
dermal contact 
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Receptor Medium Pathway  

Current/Future Wader 
  young child 
  adolescent 
  adult 

Accessible surface 
sediment 

incidental ingestion 
dermal contact 

Surface water 
incidental ingestion 
dermal contact 

Current/Future Boater 
  Older child 
  Teen 
  Adult 

Accessible surface 
sediment 

incidental ingestion 
dermal contact 

Surface water 
incidental ingestion 
dermal contact 

Current/Future Worker 
  Adult 

Accessible surface 
sediment 

incidental ingestion 
dermal contact 

 

4.2 Quantification of Potential Exposures 
To estimate human health risk from COPCs at the site, it is necessary to estimate the potential 
exposure dose for each COPC.  The exposure dose is estimated for each COPC for each exposure 
pathway by which the receptor is assumed to be exposed.  Exposure dose equations combine the 
estimates of COPC concentrations in the environmental medium of interest with assumptions 
regarding the type and magnitude of each receptor's potential exposure to provide a numerical 
estimate of the exposure dose (intake).  The exposure dose is defined as the amount of COPC taken 
into the receptor and is expressed in units of milligrams of COPC per kilogram of body weight per day 
(mg/kg-day) (USEPA 1989b).  

Exposure doses are defined differently for potential carcinogenic and noncarcinogenic effects.  The 
chronic daily intake is used to estimate a receptor’s potential average daily dose from exposure to a 
COPC with noncarcinogenic effects.  According to USEPA (1989b), the chronic daily intake should be 
calculated by averaging the exposure dose over the period of time for which the receptor is assumed 
to be exposed.  Therefore, the averaging period is the same as the exposure duration (ED).  For 
COPCs with potential carcinogenic effects, however, the chronic daily intake is calculated by 
averaging the exposure dose over the receptor’s assumed lifetime (70 years).  Therefore, the 
averaging period is the same as the receptor’s assumed lifetime.  The standardized equations for 
estimating a receptor’s intake (both chronic and lifetime) are presented below.  Receptor- and 
chemical-specific parameters are discussed in Section 4.3. 

4.2.1 Estimating Potential Exposure to COPCs in Sediment 
Both incidental ingestion of, and dermal contact with, COPCs in sediment are assumed to occur for 
one or more receptors.  For receptors with only occasional and limited exposures to sediment, these 
are typically minor exposure pathways.  The following equations are used to calculate the estimated 
exposures (USEPA 1989b, 2004b). 
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Intake (lifetime and chronic) following incidental ingestion of sediment (mg/kg-day): 

ATBW
CFAAFEDEFFICS

Intake o

×
××××××

= SIR
  Equation 4-1 

where: 

Intake = intake (mg/kg-day) 

CS = sediment concentration (mg/kg sediment) 

IRS = ingestion rate of sediment (mg sediment/day) 

FI = fraction ingested from LPRSA (unitless) 

EF = exposure frequency (days/year) 

ED = exposure duration (year) 

AAFo = oral sediment absorption adjustment factor (chemical-specific) (unitless) 

CF = unit conversion factor (kg sediment /106 mg sediment) 

BW = body weight (kg) 

AT = averaging time (days) 

Intake (lifetime and chronic) following dermal contact with sediment (mg/kg-day): 

ATBW
CFDAFEDEFAFSACSIntake

×
××××××

=   Equation 4-2 

where: 

Intake = intake (mg/kg-day) 

CS = sediment concentration (mg/kg sediment) 

SA = exposed skin surface area (cm2/day) 

AF = sediment to skin adherence factor (mg sediment/cm2) 

EF = exposure frequency (days/year) 

ED = exposure duration (year) 

DAF = dermal absorption factor (chemical-specific) (unitless) 

CF = unit conversion factor (kg sediment /106 mg sediment) 

BW = body weight (kg) 

AT = averaging time (days) 

4.2.2 Estimating Potential Exposure to COPCs in Surface Water 
Both incidental ingestion of, and dermal contact with, COPCs in surface water are assumed to occur 
for one or more receptors.  For receptors with only occasional and limited exposures to surface water, 
these are typically minor exposure pathways.  The following equations are used to calculate the 
estimated exposures (USEPA 1989b, 2004b). 
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Intake (lifetime and chronic) following incidental ingestion of surface water (mg/kg-day):  

ATBW
AAFEDEFETIRCW

Intake oW

×
×××××

=  Equation 4-3 

where: 

Intake = intake (mg/kg-day) 

CW = water concentration (mg/L) 

IRW = ingestion rate of water (L/hour) 

ET = exposure time (hr/day) 

EF = exposure frequency (days/year) 

ED = exposure duration (year) 

AAFo = oral water absorption adjustment factor (chemical-specific) (unitless)   

BW = body weight (kg) 

AT = averaging time (days) 

Calculation of the dose from dermal exposure to surface water follows USEPA guidance (2004b), 
which differentiates between organic and inorganic chemicals, as presented below.  The following 
equations are used to estimate the dermally absorbed dose following dermal contact with surface 
water:  

Dermally absorbed dose (lifetime and chronic) following dermal contact with surface water 
(mg/kg-day): 

ATBW
SAEDEVEFDADAD event

×
××××

=  Equation 4-4 

where: 

DAD = dermally absorbed dose (mg/kg-day) 

DAevent = absorbed dose per event (mg/cm2-event) 

SA = body surface area (cm2) 

EF = exposure frequency (days/year) 

EV = event frequency (1 event/day) 

ED = exposure duration (years) 

BW = body weight (kg) 

AT = averaging time (days) 
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The calculation of the dose absorbed per unit area per event (DAevent) is as follows for inorganics or 
highly ionized organics: 

CFETPC = CWDAevent ×××  Equation 4-5 

where: 

DAevent = absorbed dose per event (mg/cm2-event) 

CW = concentration in water (mg/L) 

PC = permeability constant (cm/hr) 

ET = exposure time (hr/event) 

CF = conversion factor (L/1000 cm3) 

The calculation of DAevent is as follows for organics: 

If ET < t*, then: 
π

ETT
CFCWPCFADAevent

×
×××=

6
2   Equation 4-6 

If ET > t*, then: 




















+
++

+
+

××××= 2
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ETCFCWPCFADAevent Equation 4-7 

where: 

DAevent = absorbed dose per event (mg/cm2-event) 

FA = fraction absorbed water (dimensionless) 

PC = permeability constant (cm/hour) 

CW = concentration in water (mg/L) 

T = lag time per event (hr/event) 

ET = exposure time (hr/event) 

t* = time to steady state (hr) = 2.4T 

B = dimensionless ratio of the PC of a chemical through the stratum corneum 
relative to its permeability constant across the viable epidermis 

CF = conversion factor (L/1000 cm3) 

4.2.3 Estimating Potential Exposure via Fish/Shellfish Ingestion 
The recreational angler may be exposed to COPCs through ingestion of fish/shellfish obtained from 
the LPRSA.  The equation used to estimate a receptor's potential exposure via fish/shellfish 
consumption is (USEPA 1989b): 
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Intake (lifetime and chronic) following fish/shellfish consumption (mg/kg-day):  

 
BWAT

EDEFAAFLossFIIRC
Intake otiss

×
×××−×××

=
)1(

 Equation 4-8 

where: 

Intake = intake (mg/kg-day) 

Ctiss = concentration in fish/shellfish (mg/kg) 

IR = ingestion rate (kg/day) 

FI = fraction ingested from LPRSA 

Loss = preparation/cooking loss (unitless) 

AAFo = oral diet absorption adjustment factor (chemical-specific) (unitless) 

EF = exposure frequency (days/year) 

ED = exposure duration (years) 

AT = averaging time (days) 

BW = body weight (kg) 

4.3 Receptor- and Chemical-Specific Exposure Parameters 
This section identifies the receptor- and chemical-specific exposure parameters that are used to 
evaluate exposure dose to the potential receptors in the BHHRA.  Both reasonable maximum 
exposure (RME) and central tendency exposure (CTE) scenarios have been evaluated.  The RME 
represents the 90% or higher end of exposure consistent with the 1992 exposure assessment 
guidelines (USEPA 1992b).  As stated in the RAGS Part A (USEPA 1989b),  

“Actions at Superfund sites should be based on an estimate of the RME expected to occur under 
both current and future land-use conditions.  The reasonable maximum exposure is defined here 
as the highest exposure that is reasonably expected to occur at a site.  RMEs are estimated for 
individual pathways.”  

It is not appropriate to set all RME exposure factor inputs to upper-percentile values, inasmuch as the 
resulting exposure estimates may exceed RMEs for the population of interest (USEPA 2004a).  The 
intent of the RME is to estimate a conservative exposure case that is above the average case but still 
within the range of possible exposures (USEPA 1989b, 1992b).  The CTE uses average exposure 
parameters to calculate the average exposure of an individual.  Both RME and CTE analyses are 
presented for each exposure scenario.  While risk management decisions are based on the RME, the 
purpose of evaluating both an RME and a CTE scenario in the BHHRA is to provide risk managers 
and stakeholders with an estimate of the range of risks from average to upper-bound. 

The values used for each of the RME and CTE exposure parameters are those that USEPA Region 2 
directed the CPG to use, with the exception that, at the CPG’s recommendation, USEPA revised the 
sediment dermal adherence factor for children and adolescents, the body surface areas for dermal 
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contact with sediment for adult, adolescent, and child swimmers, and the cooking loss factor for PCBs 
in crab and fish.24F

25   

The exposure pathways, receptors, and parameter values were provided by USEPA in tabular form 
following RAGS Part D format (USEPA 2010c).  These tabulated scenarios and parameter values, 
including updates based on USEPA comments (USEPA 2015d,f, CPG 2015c) and the final dispute 
resolution outcome in February 2012 (USEPA 2011c, 2012a), as summarized in Appendix M, are 
included in Tables 4-1 to 4-5 of this BHHRA and are those that have been implemented to estimate 
exposure dose.  With the exception of minor editorial changes and exposure parameter updates noted 
above, the tables are presented as received by USEPA. 

In accordance with USEPA guidance (USEPA 1989b, 2001), the scenarios and exposure parameter 
assumptions presented in Tables 4-1 to 4-5 are intended to capture exposures under both current and 
future site conditions.  All of the exposure pathways are currently complete.  While expected 
improvements to the river and shoreline will likely increase the number of individuals who use the 
river, the exposure frequency and duration for some individuals who already use the river will not likely 
increase.  Accordingly, the use of combined current/future exposure assumptions is appropriate.  

A description of each receptor evaluated in the BHHRA is provided below, followed by discussions of 
receptor- and chemical-specific exposure parameters.  

4.3.1 Recreational Angler 
Recreational angler receptors are defined as those individuals who consume self-caught fish and/or 
shellfish from the LPRSA in spite of the “eat none” fish/crab consumption advisories (NJDEP and 
NJDOH 2016).  Adults and adolescents (7 to <19 years old) are expected to participate in angling for 
fish and/or crab.  These anglers are assumed to share self-caught fish and/or crab with family 
members (i.e., young children 1 to <7 years of age).  An evaluation of subsistence fishing is not 
proposed because there is no evidence of individuals who rely solely on their daily catch.  Anglers 
would be exposed to chemicals in fish and/or crab from ingestion. 

                                                      
25 The RAGS Part D tables and exposure assumptions were initially provided to the CPG on September 10, 2010 

(USEPA 2010c).  Revisions were subsequently provided by USEPA in:  
1)   Technical Memorandum, Revision to Exposure Parameters Assumptions for the LPRSA Human Health 

Risk Assessment, which accompanied USEPA’s February 10, 2011, Responses to CPG Summary of 
December 16, 2010, Meeting with USEPA on Human Health Risk Assessment (USEPA 2011c); 

2)   Technical Memorandum on Fish and Crab Consumption Rates for the LPRSA Human Health Risk 
Assessment, dated July 25, 2011 (USEPA 2011d); 

3)   Attachment A, Changes to be made to CPG’s RARC Plan, Per Previous EPA Directions, and Attachment 
C, Technical Memorandum on Fish and Crab Consumption Rates for the LPRSA Human Health Risk 
Assessment, revised February 2, 2012, which accompanied USEPA’s February 6, 2012 letter from Walter 
Mugdan, USEPA to William Hyatt, K&L Gates, regarding Dispute Resolution Meeting on January 13, 
2012 (USEPA 2012a). 

4)   Comments on CPG’s Draft LPRSA Baseline Human Health Risk Assessment, Submitted June 2014 by the 
Lower Passaic River Study Area Cooperating Parties Group.  Attachment to email dated June 5, 2015 
from Stephanie Vaughn, USEPA Region 2, to Robert Law, de maximis, inc. (USEPA 2015d). 

5)   Comments on CPG’s Technical Memorandum: Updated Exposure Assumption Tables Deliverable to 
USEPA Region 2 dated August 20, 2015.  Attachment to email dated October 16, 2015 from Stephanie 
Vaughn, USEPA Region 2, to Robert Law, de maximis, inc. (USEPA 2015f). 
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Anglers can fish from bridges, boats, and a variety of locations along the shoreline, including 
bulkheads, highway and bridge abutments, boat launches and docks, mudflats, and park land, 
although fishing is limited in the lower 4 miles where private industrial properties and rail lines restrict 
access to the water.  Workers at commercial/industrial properties may fish from the locations where 
they work.  Most fishing has been observed to occur north of RM 9, with popular locations near 
RM 12.8 (bulkhead on west bank south of Union Avenue Bridge), Dundee Dam area, the Nutley Boat 
Launch (RM 10.4), and the North Arlington Firehouse Boat Launch area (RM 9.1) (AECOM 2014a).  
Fishing from boats has been observed to be limited.  Anglers are not expected to contact surface 
water or sediment on days when they fish from bulkheads or bridges.  However, on days when 
anglers fish from areas such as mudflats or park land, they may be exposed to chemicals in sediment 
and surface water.  Anglers have been observed to wade in the Passaic River while fishing (Nereid 
Boat Club 2010, AECOM 2014a).  Although young children are assumed to ingest fish or crab caught 
by the adult or adolescent angler, they are expected to rarely accompany the family member who is 
fishing.  Exposures would be much less than those experienced by children who visit the river 
specifically to wade or swim.  Therefore, the exposure of a young child angler to sediment and surface 
water is not evaluated under the angling scenario. 

Therefore, it is assumed that the current/future recreational angler receptor may be exposed to 
COPCs while fishing via: 

• Consumption of fish or crab  

• Direct contact (incidental ingestion and dermal contact) with accessible nearshore and 
mudflat surface sediment (adolescent and adult only) 

• Direct contact (incidental ingestion and dermal contact) with river surface water (adolescent 
and adult only) 

4.3.2 Swimmer 
It is assumed that recreational users of the LPRSA may occasionally engage in swimming in the river.  
Recreational swimmers include children (1 to <7 years), adolescents (7 to <19 years), and adults 
(>18 years).  Given the visible deterrents to swimming along large sections of the river, including the 
presence of trash and debris, pathogenic contamination, and the generally urban setting of the river, 
the exposure frequency and duration for swimming is assumed to be relatively low, both currently and 
in the future.  The number of exposed individuals may increase if improvements to the shoreline and 
river are made, but the exposure frequency and duration for some individuals who already engage in 
this scenario are not likely to increase.  It is assumed that the current/future swimmer may be exposed 
to COPCs in sediment and surface water while swimming via: 

• Direct contact (i.e., incidental ingestion and dermal contact) with accessible nearshore river 
and mudflat surface sediment 

• Direct contact (i.e., incidental ingestion and dermal contact) with river surface water 

Note that swimming is included in New Jersey’s designated uses of the freshwater portion of the river 
(from the confluence with Second River to Dundee Dam [RM 8 to RM 17]), where the water has a 
classification of FW2-NT/SE2, though this stretch of the river frequently does not meet the standards 
associated with this classification.  While the lower portion of the river is not currently classified as 
suitable for swimming, New Jersey can change the classification as conditions warrant. 
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There are no public beaches or designated swimming areas on the river, and no informal areas where 
people have been observed swimming.  None of the municipal plans for riverside improvements 
include developments related to swimming areas, beaches, or related amenities.  The applicability 
of the swimming scenario throughout the LPRSA has been evaluated, and is discussed in 
Section 4.4.  

4.3.3 Wader 
It is assumed that recreational users of the LPRSA may wade along the river’s edge.  Waders include 
children (1 to <7 years), adolescents (7 to <19 years), and adults (>18 years).  It is also assumed that 
the current/future wader may be exposed to COPCs in sediment and surface water while wading in 
the river via:  

• Direct contact (incidental ingestion and dermal contact) with accessible nearshore river and 
mudflat surface sediment  

• Direct contact (incidental ingestion and dermal contact) with river surface water 

As with swimming exposures, the likelihood and frequency of wading exposures are expected to differ 
depending on the location in the river.  The applicability of the wading scenario throughout the LPRSA 
has been evaluated, and is discussed in Section 4.4. 

4.3.4 Boater 
A variety of boating activities occur on the LPRSA, including commercial boat and marine traffic in the 
lower river, and pleasure boating, sculling/crew, kayaking, and canoeing, primarily in the mid to upper 
part of the river, as described below.  Boaters include older children (7 to <14 years), teens (14 to <19 
years), and adults (> 18 years).  Although children 7 to <14 years old are too young for team rowing, 
children within this age group may participate in recreational boating activities such as canoeing or 
kayaking.  Young children (< 7 years old) are not expected to participate in boating activities on the 
river; any such exposure would be rare and much less than that experienced by young children 
visiting the river specifically to wade or swim.  Therefore, a young child boater scenario is not 
evaluated.  It is assumed that the boater’s potential for exposure to river sediment and surface water 
is greatest while boating in small crafts such as sculls, kayaks, or canoes.  

As described in Section 2.2, the river is used by several local boat clubs and eight high school and 
college rowing teams for sculling.  Most of the boathouses are located between RM 8.5 and RM 12.5, 
although rowing occurs as far downriver as RM 4 and as far upriver as RM 16 (Nereid Boat Club 
2010, Passaic River Rowing Association 2010).  The sculling season runs from early spring through 
late fall, with spring and fall seasons for school teams.  Additionally, some larger single day meets 
take place in which over 1,000 high school rowers may participate, such as the Head of the Passaic 
Regatta which takes place in October.  Scullers typically wear spandex suits during most of the 
season (Nereid Boat Club 2010, Passaic River Rowing Association 2010).  In colder weather, scullers 
may also wear long sleeves, pants, gloves, and hats.  Sculls are boarded from floating docks to avoid 
damage to hulls, and boaters are expected to remain in their boats.  

Canoeing and kayaking are occasionally observed.  The canoe and kayak season typically runs from 
March to November (National Park Service 2010).  A 2007 action plan called for establishment of a 
canoe and kayak trail that includes the stretch of the Passaic River between Dundee Dam and 
Newark Bay (National Park Service 2007), as well as an annual paddling event (Passaic River 
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Watershed Association 2013).  The recently opened Newark Riverfront Park located on Raymond 
Boulevard includes a dock intended for boarding boats, such as canoes and kayaks. 

As discussed in Section 2.3, pleasure (motor) boating is limited, due in part to several low clearance 
bridges, as well as limited public boat ramps.   

Exposure to river sediment or surface water while boating is likely to be limited to occasional contact 
when entering or leaving the boat, such as a canoe or kayak, or during a fall into the river.  Scullers 
and paddlers can also get wet from the splashing of oars, rough water, and wakes (Nereid Boat Club 
2010; Passaic River Rowing Association 2010).  It is assumed that the current/future boater may be 
exposed to COPCs in sediment and surface water while boating via: 

• Direct contact (incidental ingestion and dermal contact) with nearshore river and mudflat 
surface sediment  

• Direct contact (incidental ingestion and dermal contact) with river surface water 

4.3.5 Worker 
Workers at properties adjacent to the river may perform outdoor activities such as trash collection and 
grounds maintenance.  It is assumed that the worker receptor is more than 18 years of age and may 
be exposed to COPCs via: 

• Direct contact (incidental ingestion and dermal contact) with nearshore river and mudflat 
surface sediment  

Workers are not expected to have contact with surface water during outdoor activities. 

4.3.6 Fish and Crab Consumption Exposure Parameters 
Exposure parameters specific to the assessment of fish and crab consumption, including ingestion 
rate, fraction ingested from contaminated source, and cooking loss, are discussed below.  The dietary 
composition of fish species is discussed in Section 4.4.5 (EPCs for Fish Tissue).  Crab tissue types 
consumed are discussed in Section 4.4.6 (EPCs for Crab Tissue). 

4.3.6.1 Fish Ingestion Rate 

The following analysis of ingestion rates is presented in USEPA's technical memorandum on fish and 
crab consumption rates dated July 25, 2011, and revised February 2, 2012 (USEPA 2012b), which 
was provided to the CPG for use in the BHHRA for the LPRSA (USEPA 2012a), included in 
Appendix M of this BHHRA.  Ingestion rates for fish have been annualized and are presented in 
grams eaten per day (g/day).  The ingestion rate assumes the fish are caught only from the LPRSA.  It 
is assumed that ingestion of fish from local sources will be the main source of fish consumption for the 
anglers.  For consumption of fish, the analysis of ingestion rates was based on data for recreational 
anglers from the following sources:   

• Exposure Factors Handbook (USEPA 2011a),  
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• two surveys conducted for the Newark Bay Complex25F

26 (Burger 2002, May and Burger 
1996), 

• a survey conducted for Barnegat Bay, an estuary on the New Jersey shore (Burger et al. 
1998),  

• the New Jersey Household Fish Consumption Survey (CPIP and NJMSC 1993), and  

• a statewide angler survey conducted in New York (Connelly et al. 1992).  

Of these, only the Exposure Factors Handbook (USEPA 2011a), one of the Newark Bay Complex 
surveys (Burger 2002), and the New York Statewide angler survey (Connelly et al. 1992) contain 
enough information to calculate statistical distributions for the ingestion rates, and only the Burger 
(2002) and Connelly et al. (1992) studies included data from the New York/New Jersey Harbor, which 
encompasses the tidal portion of the LPR.  

As discussed in Section 2.2.1.1, a CAS was conducted in the lower six miles of the LPR, as reported 
in Ray et al. (2007b). The work plan for this survey was submitted to USEPA for review but not 
approved; therefore, USEPA determined that results from this survey cannot be used in this risk 
assessment.  However, it is noted that the fish ingestion rates for the RME adult based on data from 
Burger (2002) (37.3 g/day) and Connelly et al. (1992) (31.9 g/day) are consistent with the ingestion 
rate calculated from data reported in Ray et al. (2007b) (28 g/day).  Ray et al. (2007b) reported that 
only seven of the anglers surveyed reported consuming fish. The small number of consumers limits 
statistical evaluation of the consumption rate to the maximum reported consumption rate of 28 g/day 
(USEPA 1992c).26F

27  

As previously noted, the Burger (2002) data are from a survey conducted in the Newark Bay Complex.  
The Connelly et al. (1992) data are from a New York statewide angler survey, the data of which were 
used to calculate ingestion rates for the peer-reviewed human health risk assessment for the Hudson 
River (TAMS and Gradient 2000).  Based on USEPA’s evaluation of these two studies, estimates of 
adult fish ingestion rates were derived for both the RME and CTE adult angler using the 90th and 50th 
percentile ingestion rates, respectively, from both studies.  The adult fish ingestion rates used in the 
LPRSA BHHRA are as follows (USEPA 2012b): 

• RME adult angler = 34.6 g/day; this rate was calculated by averaging the high end (90th 
percentile) estimates from Burger (2002) (37.3 g/day) and Connelly et al. (1992) (31.9 
g/day).  

• CTE adult angler = 3.9 g/day; this rate is the average of the 50th percentile value of 3.7 
g/day from Burger (2002) and the 50th percentile value of 4.0 g/day from Connelly et al. 
(1992). 

The RME fish ingestion rate equates to approximately 56 fish meals per year assuming a half-pound 
(227 grams) meal size.  The CTE fish ingestion rate equates to approximately 6 half-pound fish meals 

                                                      
26 The Newark Bay Complex study area from Burger (2002) included Newark Bay and tidal portions of the 

Hackensack River, Arthur Kill, and Kill van Kull. 
27 There is some debate as to whether 28 g/day is the maximum rate among the fish consumers, or 23.95 g/day is 

the maximum and the higher value is based on a sensitivity analysis.   
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per year.  Ingestion rates for the adolescent and child were based on the assumption that the intake 
for the adolescent will be approximately two-thirds that of the adult, and the intake for the child will be 
approximately one-third that of the adult (USEPA 2011a).  These assumptions are based on ratios of 
adolescent-to-adult and child-to-adult fish ingestion rates for total fish consumption provided in 
Table 10-1 of the Exposure Factors Handbook (USEPA 2011a) using data for a child aged 0 to 9 
years, an adolescent aged 10 to 19 years, and an adult aged 20 to 70+ years (intake averaged over 
six adult age groups).  Therefore, adolescent and young child fish ingestion rates used in the LPRSA 
BHHRA are as follows: 

• RME young child angler = 11.5 g/day, 

• RME adolescent angler = 23.1 g/day,  

• CTE young child angler = 1.3 g/day, and  

• CTE adolescent angler = 2.6 g/day.  

The uncertainty associated with the consumption rates is discussed in Section 7. 

4.3.6.2 Fraction Ingested for Fish and Crab 

The RAGS Part A includes a term “fraction ingested” (FI) that is defined as, “fraction ingested from 
contaminated source (unitless)” (USEPA 1989b).  The guidance does not specifically address the 
application of this factor for fish or crab consumption but rather describes the application of this factor 
to adjust for the ingestion rates for vegetables or other produce or the ingestion of meat, eggs, and 
dairy products.  However, within the overall recommendations on fish ingestion, the guidance states, 
“Residents near major commercial or recreational fisheries or shell fisheries are likely to ingest larger 
quantities of locally caught fish and shellfish than inland residents.”  Consistent with the 
recommendations in RAGS Part A and in accordance with USEPA Region 2 practice at other 
contaminated sediment Superfund sites, an FI of 1 is used for the RME and CTE scenarios for all 
three angler populations for the following reasons (USEPA 2012b): 

• The LPRSA has an adequate quantity and quality of some species of fish and blue crab to 
support the estimated level of fish and crab ingestion for the RME individual, both currently 
(as found in the fish community surveys conducted by the CPG in 2009 and 2010 
(Windward 2010d, 2011a)) and in the future.   

• The LPRSA is in a highly developed urban area that supports a large population, with 
access to the river for fishing and crabbing at parks, boat docks, publicly accessible parking 
lots that abut the river, and residences on the river banks.  Therefore, anglers have ample 
opportunity to return to areas where they have successfully caught fish or crab, especially 
adolescents or lower-income families that may have limited means of transportation, and 
workers who may have the opportunity to fish and/or crab during the work day or on their 
way to and from work.  

• In addition, it is possible that individuals who move may stay within the 17-mile LPRSA and 
continue to fish and crab from the river and consume the fish and/or crab that they catch. 

Although it is possible that anglers catch and consume fish and crab from other rivers and water 
bodies in the area, the risk assessment conservatively assumes that 100% of the catch is obtained 
from the LPRSA for both the RME and CTE scenarios.  The uncertainty associated with the 
assumption that all of the angler’s catch comes from the LPRSA is discussed in Section 7. 
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4.3.6.3 Cooking Loss for Fish 

A cooking loss factor accounts for the amount of chemical in tissue that is lost during the cooking 
process and thus not consumed by the receptor.  For the RME scenarios, a cooking loss of 0% is 
used for all chemicals to account for the potential that individuals may consume cooking juices and 
pan drippings.  For the CTE scenarios, chemical-specific cooking loss factors are used for dioxin, 
PCBs, DDx isomers, chlordane, and dieldrin, as discussed below.  For metals, including mercury, a 
cooking loss of 0% is used for both the RME and CTE scenarios, because cooking loss adjustments 
should not be applied for metals in most cases (USEPA 2000).   

For the CTE fish consumption scenario, the 50th percentile cooking loss values for combined skin 
on/skin off as developed in Appendix D of the focused feasibility study (LBG 2014b) are used for 
dichlorodiphenyldichloroethane (DDD), dichlorodiphenyldichloroethylene (DDE), DDT, chlordane, 
dieldrin, and TCDD-TEQ.  For PCBs, a CTE cooking loss factor of 30% is used based on an updated 
review of the literature (AECOM 2012e).  Chemical-specific cooking loss values for RME and CTE fish 
consumption scenarios are summarized below.     

Chemical 

Fish Tissue RME 
Cooking Loss Value 

(%) 

Fish Tissue CTE 
Cooking Loss Value 

(%) 
DDD 0 30 
DDE 0 35 
DDT 0 30 
Chlordane 0 33 
Dieldrin 0 30 
Dioxins 0 49 
PCBs 0 30 
Mercury 0 0 

 

4.3.6.4 Crab Ingestion Rate 

The following analysis of ingestion rates is presented in USEPA Region 2's technical memorandum on 
fish and crab consumption rates dated July 25, 2011, and revised February 2, 2012 (USEPA 2012b), 
which was provided to the CPG for use in the BHHRA for the LPRSA (USEPA 2012a).  

Two studies were selected by USEPA Region 2 as sources of data on crab consumption 
(Burger 2002, Burger et al. 1998) for the LPRSA.  USEPA Region 2 evaluated the data collected for 
the Burger (2002) study in the Newark Bay Complex of New Jersey to estimate crab consumption 
rates.  For people who only crabbed (i.e., who did not also fish), 76 of the respondents provided 
estimates of the number of self-caught crab meals per month, number of crab per meal, and the 
number of months per year that they go crabbing.  Two records were excluded from the ingestion rate 
estimates because the responses were considered outliers: one reported eating 48 crabs per meal 
and the other reported eating 22 crabs per meal 25 times per month.  For the remaining 74 
consumers of self-caught crab, daily ingestion rates were estimated for each individual by multiplying 
the number of crab per meal by number of meals per month and months per year of crabbing, and 
then by dividing the total by 365 days per year.  In addition, the analysis assumed that the average 
edible portion of crab was 45 grams per crab, based on the average weight of edible meat (muscle 
and hepatopancreas) from crab collected as part of the 17-mile LPRSA RI/FS.  The reported 50th 
percentile ingestion rate was 3.0 g/day, the mean ingestion rate was 8.2 g/day, and the 90th 
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percentile ingestion rate was 20.9 g/day.  This mean crab ingestion rate is about half the mean value 
of 16.6 g/day from Barnegat Bay (Burger et al. 1998).  Burger et al. (1998) did not report enough 
information to support statistical calculations of an upper bound (e.g., 90th or 95th percentile) ingestion 
rate.  Other studies in this area reported crab consumption, but an ingestion rate could not be 
calculated based on the information presented (Burger et al. 1999, Kirk Pflugh et al. 1999). 

Based on the above information, the following adult crab ingestion rates were developed by USEPA 
Region 2 for use in the BHHRA (USEPA 2012b): 

• RME adult crabber = 21 g/day; this rate is the 90th percentile crab ingestion rate;   

• CTE adult crabber = 3 g/day; this rate is the 50th percentile crab ingestion rate.  

The RME crab consumption rate equates to approximately 28 to 43 crab meals per year assuming 
four to six crabs per meal and 45 grams of edible muscle and hepatopancreas tissue per crab.  The 
CTE crab consumption rate equates to approximately four to six crab meals per year.  As was 
assumed for fish, crab ingestion rates for the child and adolescent receptors were estimated assuming 
rates that are one-third and two-thirds of the adult ingestion rates, respectively.  Therefore, the 
adolescent and young child crab ingestion rates used in the LPRSA BHHRA are as follows: 

• RME young child crab consumer = 7 g/day, 

• RME adolescent crabber = 14 g/day,  

• CTE young child crab consumer = 1 g/day, and  

• CTE adolescent crabber = 2 g/day.  

4.3.6.5 Cooking Loss for Crab 

A cooking loss factor accounts for the amount of chemical in tissue that is lost during the cooking 
process and thus not consumed by the receptor.  Blue crab are most often cooked whole by boiling or 
steaming (Sea Grant Marine Advisory Program 2006).  Exposure to the chemical depends not only on 
the specific part of the crab consumed, but also on the method of cooking.  NJDEP and New Jersey 
Department of Health and Senior Services (NJDEP/NJDOH 2016) report that no specific cooking 
method can be relied on to reduce chemical levels in blue crab.  Because the crab is cooked whole, 
even if the consumer does not eat the hepatopancreas, exposure to the chemical may still occur if the 
crab is cooked before the hepatopancreas is removed and if the liquid used to boil the crab is used in 
juices, sauces, bisques, or soups.  It should be assumed that the cooking liquid is consumed along 
with the crabmeat.   

Cooking loss for crab is assumed to be 0% for all chemicals under the RME scenario, on the basis 
that data are not currently available from USEPA or published literature to support any type of 
reduction in concentration under this type of exposure scenario, with the exception of a study 
published by Zabik et al. (1992), entitled Effect of Preparation and Cooking on Contaminant 
Distributions in Crustaceans: PCBs in Blue Crab.  This study showed that boiling or steaming crab 
reduced PCB concentrations by greater than 20% in tissue and that the cooking water contained 
about 80% of the PCBs that were lost from the crab (the study author was contacted and confirmed 
these results).  Thus, most of the PCBs lost from the crab could still be consumed if the cooking water 
was used to prepare soups, sauces, pasta, etc.  Potential cooking loss based on the assumption that 
the cooking water is discarded is discussed in the uncertainty analysis, but a cooking loss of 0% for 
PCBs as well as the other COPCs in crab is assumed for the RME scenario.  However, a PCB 
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cooking loss factor of 20% for crab, based on Zabik et al. (1992) is assumed for the CTE scenario in 
the risk assessment.  A CTE cooking loss factor of 0 was used for all other chemicals. 

4.3.7 Sediment and Surface Water Exposure Parameters 
Exposure parameters specific to the assessment of sediment and surface water exposure, including 
incidental ingestion rates of sediment and surface water, body surface areas in contact with sediment 
and surface water, sediment to skin adherence factors, surface water exposure time, and sediment 
and surface water exposure frequencies are discussed below.   

4.3.7.1 Incidental Ingestion of Sediment 

As summarized in USEPA guidance (2011a), a number of studies on incidental ingestion of soil as a 
result of hand-mouthing behaviors have been conducted, but similar data for sediment are lacking.  
Therefore, default values for incidental soil ingestion rates provided in USEPA guidance (2014a) have 
been used.  The incidental sediment ingestion rates of anglers, swimmers, waders, boaters, and 
workers are assumed to be half the default residential soil ingestion rates of 100 mg/day (USEPA 
2014a, 2002e) for adults and 200 mg/day for children (USEPA 2014a) for the RME scenario, as 
follows: 

• 50 mg/day for adults, adolescents (7 to <19 years old), older children (7 to <14 years old), 
and teens (14 to <19 years old) for the RME scenario.  One-half of the RME rate, 25 
mg/day, is used for the CTE scenario.  

• 100 mg/day for young child swimmers and wader for RME scenario.  One-half of the RME 
rate, 50 mg/day, for the CTE scenario. 

4.3.7.2 Incidental Ingestion of Surface Water 

While a number of studies on drinking water ingestion rates have been conducted, as summarized in 
USEPA guidance (2011a), similar data for incidental surface water ingestion are generally lacking, 
especially for activities such as wading or boating.  However, USEPA (2011a) provides incidental 
water ingestion rates during swimming: mean values of 0.049 L/hr for children <18 years old (rounded 
to 0.05 L/hr) and 0.021 L/hr for adults, and upper percentile values of 0.12 L/hr for children <18 years 
old and 0.071 L/hr for adults.  The mean rates are used for both the RME and CTE swimmer.  The 
incidental surface water ingestion rate for anglers, waders, and boaters is assumed to be half of what 
occurs during swimming, or 0.025 L/hr for children and adolescents and 0.011 L/hr for adults, for both 
RME and CTE.   

4.3.7.3 Body Surface Areas in Contact with Sediment and Surface Water 

The skin surface area exposed to sediment and surface water varies with the type of activity being 
performed.  The same skin surface areas for media contact are used in the RME and CTE scenarios.  
Body surface area calculations are presented in Appendix N, Table N-1 (Adult) and Table N-2 (child 
age groups). 

For dermal contact with sediment and surface water, the angler and wader are assumed to wear a 
short-sleeved shirt and shorts (no shoes); therefore, the exposed skin surface is limited to the head 
(face), hands, forearms, lower legs, and feet.  The exposed skin surface area for adult anglers and 
waders is 6,492 square centimeters (cm2), the average of the mean values for males and females 
21 years of age and older (USEPA 2011a).The exposed skin surface area for adolescent anglers and 
waders is 4,436 cm2, based on the weighted average surface area for males and females aged 7 to 
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< 19 years (USEPA 2011a).  The exposed skin surface area for child waders is 2,272 cm2, based on 
the weighted average surface area for children aged 1 to < 7 years (USEPA 2011a).  

For dermal contact with sediment and surface water, the teenage and adult boaters that participate in 
sculling typically wear shoes and have indicated that when splashed by water, their exposure is 
usually limited to the hands, forearms, and sometimes the face (Nereid Boat Club 2010).  When the 
surface area is limited to these body parts (i.e., hands, forearms, and face), the exposed skin surface 
area for adult boaters is 2,692 cm2, the average of the mean values for males and females 21 years of 
age and older (USEPA 2011a).  The exposed skin surface area for teenage boaters is 1,992 cm2, 
based on the weighted average surface area for males and females aged 14 to < 19 years (USEPA 
2011a). 

Recreational boaters participating in canoeing or kayaking on the river could have a different exposure 
pattern from that of the scullers.  They are assumed to go boating less frequently but may have their 
lower legs and feet exposed in addition to the other body parts listed for the sculler.  Therefore, the 
surface area for older child recreational boaters is 3,942 cm2 based on the weighted average surface 
area of head (face), hands, forearms, lower legs, and feet for children aged 7 to < 14 years 
(USEPA 2011a). 

For the swimming receptor, the entire skin surface area is used for contact with surface water: 
20,900 cm2 for adults 21 years of age and older (USEPA 2014a), 14,825 cm2 for adolescents 
(USEPA 2011a), and 7,500 cm2 for children (USEPA 2011a).  However, swimmers’ dermal contact 
with sediment as they enter and leave the river is not likely to involve the entire body, but would be 
more similar to the exposure of a wader.  Therefore, the exposed skin surface for sediment is 
assumed to be limited to the head, hands, forearms, lower legs, and feet.  The exposed skin surface 
area of these body parts for adults is 6,492 cm2, the average of the mean values for males and 
females 21 years of age and older (USEPA 2011a).  The exposed skin surface area for adolescents is 
4,436 cm2, based on the weighted average surface area for males and females aged 7 to < 19 years 
(USEPA 2011a).  The exposed skin surface area for children is 2,272 cm2, based on the weighted 
average surface area for children aged 1 to < 7 years (USEPA 2011a). 

For dermal contact with sediment, the worker is assumed to wear a short-sleeved shirt, long pants, 
and shoes; therefore, the exposed skin surface is limited to the head, hands, and forearms.  The 
resulting exposed skin surface area is 3,527 cm2, the average of the mean values for males and 
females 21 years of age and older (USEPA 2011a). 

The skin surface areas for each receptor are summarized below. 

Receptor 
Population 

Age  
Groupa 

Skin Surface Area 
Contacting 

Sediment (cm2) 

Skin Surface Area 
Contacting Surface 

Water (cm2) 
Body Parts Exposed RME CTE RME CTE 

Angler 
Adult 6,492 6,492 6,492 6,492 feet, lower legs, hands, 

forearms, head (face) 

Adolescent 4,436 4,436 4,436 4,436 feet, lower legs, hands, 
forearms, head (face) 
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Receptor 
Population 

Age  
Groupa 

Skin Surface Area 
Contacting 

Sediment (cm2) 

Skin Surface Area 
Contacting Surface 

Water (cm2) Body Parts Exposed 

Swimmer 

Adult 6,492 6,492 20,900 20,900 

full body surface area for 
surface water; head (face), 
hands, forearms, lower legs, 
and feet for sediment 

Adolescent 4,436 4,436 14,825 14,825 

full body surface area for 
surface water; head (face), 
hands, forearms, lower legs, 
and feet for sediment 

young child 2,272 2,272 7,500 7,500 

full body surface area for 
surface water; head (face), 
hands, forearms, lower legs, 
and feet for sediment 

Wader 

Adult 6,492 6,492 6,492 6,492 feet, lower legs, hands, 
forearms, head (face) 

Adolescent 4,436 4,436 4,436 4,436 feet, lower legs, hands, 
forearms, head (face) 

young child 2,272 2,272 2,272 2,272 feet, lower legs, hands, 
forearms, head (face) 

Boater 

Adult 2,692 2,692 2,692 2,692 hands, forearms, head (face) 

Teen 1,992 1,992 1,992 1,992 hands, forearms, head (face) 

older child 3,942 3,942 3,942 3,942 feet, lower legs, hands, 
forearms, head (face) 

Worker Adult 3,527 3,527 na na head, hands, forearms 
a Age groups: adult – > 18 yrs; adolescent – 7 to <19 yrs, young child – 1 to <7 yrs; older child – 7 to <14 yrs;  
teen – 14 to <19 yrs. 
na – not assessed 

4.3.7.4 Sediment to Skin Adherence Factors 

Two sediment to skin adherence factors were developed: one for the adult age group, and one for the 
non-adult age groups. 

The Exposure Factors Handbook (USEPA 2011a) recommends adherence factors for adolescents 
and children based on a study of children engaged in shoreline play on tidal flats.  This activity most 
accurately reflects the anticipated activity of receptors along the Passaic River.  However, review of 
the original study by Shoaf et al. (2005), and discussions with Dr. Shoaf, revealed that the sediment in 
the study had a higher grain size than is typically found in the sediment from the banks of the Passaic 
River; 71% of the sediment in the Shoaf et al. study (2005) was characterized as medium to very 
coarse sand (grain size of 0.25 to 1.999 mm).  Only 0.77% of the total sample mass was 
characterized as clay or silt.  In contrast, Passaic River sediment near the banks is typically soft, 
organically enriched silt; while firmer, coarser sediment is observed in the deeper mid-section of the 
river (Germano & Associates 2005).  Grain size data from a low-resolution coring and sediment 
sampling event (AECOM [in prep]-a,b) show that on average along the 17.4-mile LPRSA more than 
40% of surface sediment mass was characterized as fines (i.e., clay or silt).  The adherence of sandy 
sediment as characterized in the Shoaf et al. (2005) study may not accurately reflect adherence of 
finer-grain sediment.  
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USEPA (2004b, 2011a) also recommends adherence data from several other studies, including 
children playing indoors, at daycare, in dry soil, in wet soil, in mud, during gardening, and while 
playing soccer.  The activity and conditions that most closely align with receptor activities along the 
Passaic River is children playing in wet soil.  Therefore, the adherence factor for children and 
adolescent receptors is 0.2 mg/cm2 based on the 50th percentile surface area weighted soil adherence 
data for children playing in wet soil (USEPA 2004b).  

The adherence factor of 0.3 mg/cm2 for adults is based on the geometric mean of the reed gatherer 
population from the Exposure Factors Handbook (USEPA 2004b, 2011a) and is a weighted 
adherence factor based on hands, lower legs, forearms, and feet.  The adherence factor based on 
reed gathering is expected to be reasonable for evaluating dermal exposure to LPRSA sediment, 
because of similarities in the body parts assumed to be exposed, and similarities between the 
sediment exposure that may occur during reed gathering and the types of recreational and 
occupational activities that adults visiting the LPRSA and workers may engage in. 

These values are applied to both the RME and CTE scenarios. 

Receptor  
Population Age Groupa 

Sediment to Skin Adherence Factor 
(mg/cm2) 

RME CTE 

Angler Adult 0.3 0.3 
adolescent 0.2 0.2 

Swimmer 
Adult 0.3 0.3 
adolescent 0.2 0.2 
young child 0.2 0.2 

Wader 
Adult 0.3 0.3 
adolescent 0.2 0.2 
young child 0.2 0.2 

Boater 
Adult 0.3 0.3 
Teen 0.2 0.2 
older child 0.2 0.2 

Worker Adult 0.3 0.3 
a Age groups: adult – > 18 yrs; adolescent – 7 to <19 yrs, young child – 1 to <7 yrs; older child – 7 to <14 yrs;  
teen – 14 to <19 yrs. 

4.3.7.5 Surface Water Exposure Time 

Local information was gathered to inform the selection of the surface water exposure times.  The 
NJAC surface water quality standards classification for the Passaic River from RM 0 to RM 8 includes 
secondary contact recreation (e.g., boating and fishing), and from RM 8 to RM 17.4 includes primary 
contact recreation (e.g., swimming and wading), among other uses (NJDEP 2011).  A number of 
boating and sculling clubs already make frequent use of the river (Passaic River Rowing Association 
2010, Nereid Boat Club 2010) and improvements are being made to boat ramps throughout the 17.4 
miles (City of Newark 2010, NJDEP 2008).  Swimming under current conditions may be limited by the 
visible deterrents along large sections of the river, including pathogenic contamination, the presence 
of trash and debris, and the generally urban setting of the river.  However, once the parks that are 
already under construction are completed, and when other recreational improvements planned in 
municipal master plans are undertaken, future conditions are expected to provide greater access to 
the river and be more conducive to swimming.   
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The exposure times and frequencies summarized below are designed to reflect both current and 
future river users.  While the number of people who use the river in such a way as to be exposed to 
surface water will likely increase as improvements to the river are made, the exposure times and 
frequencies for particular individuals who already use the river in these ways are not expected to 
increase.  The angler and wader exposure times are based on best professional judgment; CTE 
exposure times are assumed to be one-half of the RME exposure time.  The swimmer exposure time 
is the national average for swimming, as reported in USEPA (1989b), for both the RME and CTE 
scenarios27F

28.  Information from local boat clubs was used to estimate the exposure time for boaters 
(Passaic River Rowing Association 2010, Nereid Boat Club 2010) for the RME scenario, and is based 
on the typical duration of rowing events.  CTE exposure time for boaters is assumed to be three 
quarters of the RME exposure time.     

Receptor 
Population Age Groupa 

Surface Water Exposure Time (hour/day) 
RME CTE 

Angler 
Adult 1 0.5 
adolescent 1 0.5 
young child na na 

Swimmer 
Adult 2.6 2.6 
adolescent 2.6 2.6 
young child 2.6 2.6 

Wader 
Adult 1 0.5 
adolescent 1 0.5 
young child 1 0.5 

Boater 
Adult 2 1.5 
Teen 2 1.5 
older child 2 1.5 

Worker Adult na na 
a Age groups: adult – >18 yrs; adolescent – 7 to <19 yrs, young child – 1 to <7 yrs; older child – 7 to <14 yrs;  

teen – 14 to <19 yrs. 
na – not assessed 

4.3.7.6 Sediment and Surface Water Exposure Frequencies 

Exposure frequencies for recreational scenarios involving direct contact with sediment and surface 
water should be based on site-specific factors, such as:  

• Nature of the activity (e.g., swimming vs. boating)  

• The characteristics of the exposure area, including access, riverbank type, waterway use, 
and nearby land use 

• Climate factors such as temperature and precipitation (e.g., sediment contact is curtailed 
during cold weather months when the sediment is frozen or snow covered)  

Sediment and surface water exposure frequencies for each receptor scenario are summarized below.    

                                                      
28 The national average for time spent swimming is 2.6 hours/day (USEPA 1989b). 
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Receptor 
Population Age Groupa 

Sediment 
Exposure Frequency 

(day/year) 

Surface Water 
Exposure Frequency  

(day/year) 
RME CTE RME CTE 

Angler 
Adult 13 7 13 7 
adolescent 39 20 39 20 
young child na na na Na 

Swimmer 
Adult 13 7 13 7 
adolescent 39 20 39 20 
young child 13 7 13 7 

Wader 
Adult 13 7 13 7 
adolescent 39 20 39 20 
young child 13 7 13 7 

Boater 
Adult 9 4 259 111 
Teen 4 2 98 70 
older child 13 7 13 7 

Worker Adult 50 25 na na 
a Age groups: adult – > 18 yrs; adolescent – 7 to <19 yrs, young child – 1 to <7 yrs; older child – 7 to <14 yrs; teen – 14 to <19 yrs. 
na – not assessed 

The exposure frequencies for the angler, swimmer, wader, and boater reflect both current conditions 
on the river and future conditions after shoreline improvements laid out in municipal master plans are 
carried out.  The numbers of exposed individuals will likely increase as improvements to the shoreline 
and river are made, but the exposure frequency and duration for individuals who already engage in 
these scenarios are not likely to increase in the future.  

Adult anglers, swimmers, and waders are assumed to fish, swim, or wade in locations where they 
would contact sediment and surface water once a week during the summer months, which are 
assumed to be June, July, and August (13 weeks per year), or 13 days per year, for the RME 
scenario, and once every 2 weeks, or 7 days per year, for the CTE scenario.   

Adolescent anglers, swimmers, and waders are assumed to be exposed to sediment and surface 
water 3 days per week during the summer months, or 39 and 20 days per year for the RME and CTE 
scenarios, respectively.  Anglers may catch fish on more days than are assumed here but are not 
expected to contact sediment and surface water every day that they fish.   

Young child swimmers and waders are assumed to swim, or wade in locations where they would 
contact sediment and surface water once a week during the summer months (13 weeks per year), or 
13 days per year, for the RME scenario, and once every 2 weeks, or 7 days per year, for the CTE 
scenario.  

The surface water and sediment exposure frequencies for the older child who canoes or kayaks are 
similar to those for other recreational scenarios, such as swimming or wading, and, therefore, are 
assumed to occur 13 days per year for the RME scenario and 7 days per year for the CTE scenario.  
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Surface water exposure frequencies for adult and teenage (14 to <19 years old) boaters are based on 
information provided by Passaic River boating clubs (Passaic River Rowing Association 2010, Nereid 
Boat Club 2010).  The rowing season extends from March through mid-November (37 weeks).  Adult 
boaters row up to 7 days per week, for 1 to 2 hours per day; average frequency is about 3 to 4 times 
per week.  Based on this information, the RME frequency for adult boaters is 259 days per year 
(7 days per week x 37 weeks per year), and the CTE frequency is 111 days per year (3 days per 
week x 37 weeks per year).  For the teenage boaters, the high school rowing season is primarily from 
late February through the end of May, and sometimes includes minimal rowing in the fall.  The high 
school teams row 5 to 7 days per week for 1 to 2 hours per day.  Based on this information, the RME 
frequency for teenage boaters (14 to 18 years old) is 98 days per year (7 days per week x 14 weeks 
per year), and the CTE frequency is 70 days per year (5 days per week x 14 weeks per year). 

Exposure to sediment for adult and teenage boaters is expected to occur at a much lower frequency 
than exposure to surface water.  At rowing locations south of Dundee Dam, rowers launch from 
floating docks.  Contact with nearshore sediment is expected to be limited to occasions when rowers 
flip out of their boats and wade to get to shore or to get back into their boat.  It is therefore assumed 
that sediment contact occurs once a month for the RME scenario and once every 2 months for the 
CTE scenario.  Accounting for the length of the rowing season (37 weeks for adults and 14 weeks for 
teenagers), the adult sediment exposure frequency is 9 days per year for RME and 4 days per year 
for CTE; the teenage boater exposure frequency is 4 days per year for RME and 2 days per year for 
CTE. 

Workers are assumed to be exposed once a week throughout the year for the RME scenario and 
once every 2 weeks for the CTE scenario, or 50 days per year and 25 days per year, respectively (50 
work weeks per year, assuming a 2-week vacation).   

4.3.8 Exposure Duration 
The exposure duration (ED) is the estimate of the total time (in years) that a receptor engages in a 
particular activity that could result in exposure.  Because of the differences in activity patterns and 
sensitivity to potential chemical exposures, various age groups for the recreational receptors are 
evaluated.  The receptor- and age group-specific EDs are given below.  Unless otherwise stated, the 
CTE duration is assumed to be one-half of the RME duration.   

The EDs are as follows:  

• Adult (from 19th birthday for remainder of life)—The RME ED for adult receptors is assumed 
to be 20 years (USEPA 2014a), based on a 26-year upper-bound residential tenure at a 
single location (USEPA 1989b) minus 6 years as a non-adult.  The CTE ED for adult 
receptors is 9 years, based on the 50th percentile value for years living in current home 
(USEPA 2011a).  

• Adolescent (ages 7 to <19 years, from 7th birthday to the day before 19th birthday)—The ED 
is based on the number of years in the age group, which is 12 years for the RME scenario 
and 6 years for the CTE scenario.  

• Child (ages 1 to <7 years, from 1st birthday to the day before 7th birthday)—The ED is 6 
years for the RME scenario and 3 years for the CTE scenario. 

• Older Child Boater (ages 7 to <14 years, from 7th birthday to the day before 14th birthday)—
The ED is 7 years for the RME scenario and 3 years for the CTE scenario. 
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• Teen Boater (ages 14 to <19 years, from 14th birthday to the day before 19th birthday)—The 
ED is 5 years for the RME scenario and 3 years for the CTE scenario. 

• Adult (worker)—The ED is 25 years for the RME scenario, which is based on the 95th 
percentile for the number of years worked at the same location as reported by the U.S. 
Bureau of Labor Statistics in 1990 (USEPA 2014a), and 7 years for the CTE, which is the 
median occupational tenure of the working population ages 16 and older in 1987 (USEPA 
2011a).   

Since the averaging time for noncarcinogens is equal to the exposure duration, potential 
noncarcinogenic hazards are calculated separately for each age group.  Because carcinogenic effects 
are assumed to be additive over a lifetime, the potential carcinogenic risks for the young child and 
adult age groups for the same receptor are summed to yield a total 26 year RME exposure duration 
and a total 12 year CTE exposure duration.  Thus, the calculation of potential cancer risks for the 
angler, swimmer, and wader receptors includes a combined young child/adult age group.  Because a 
young child boater is not evaluated, a combined assessment was not conducted for the boater. 

4.3.9 Body Weight 
Receptor body weights are taken from USEPA guidance (USEPA 2014a, 2011a), and represent the 
averages for males and females in the applicable age ranges (e.g., 1 to <7 years for young child, 7 to 
<19 years for adolescent, and adult).  A body weight of 80 kg is used for adults (USEPA 2014a).  
Body weights for young children and adolescent age groups were derived by averaging the mean 
body weight estimates for males and females by year of age from the National Health and Nutrition 
Examination Survey, as summarized in Table 8-24 of the 2011 Exposure Factors Handbook (USEPA 
2011a).  The mean body weight is 17 kg for the 1 to <7 year old young child , 52 kg for the 7 to <19 
year-old adolescent angler, wader, and swimmer, 41 kg for the 7 to <14 year-old older child boater, 
and 66 kg for the 14 to <19 year-old teen boater.  Appendix N Table N-3 presents the body weight 
calculations for child age groups. 

4.3.10 Chemical-Specific Parameters 
The dermal and oral absorption and dermal permeability parameters identified in the equations 
presented in Section 4.2 are chemical specific and are described below.  Cooking loss parameters 
were presented in Section 4.3.6.3 for fish and Section 4.3.6.5 for crab. 

4.3.10.1  Dermal Absorption Fractions 

The dermal absorption fraction (DAF) accounts for absorption of chemicals through the skin.  The 
DAFs for COPCs were compiled from RAGS Part E (USEPA 2004b) and are presented in Table 4-6.  
Default DAFs provided in USEPA (2004b) have been used to evaluate absorption from dermal 
exposure to sediment.  The uncertainty associated with using default DAFs is discussed in the 
uncertainty section of the BHHRA (Section 7). 

4.3.10.2  Oral Absorption Adjustment Factors 

Absorption adjustment factors (AAFs) are used in risk assessment to account for absorption 
(bioavailability) differences between humans exposed to substances in environmental situations and 
experimental animals in the laboratory studies used to derive dose response values.  Support for use 
of AAFs is provided in USEPA guidance (USEPA 1989b, 1992b).  
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The AAF is the ratio between the estimated human absorption factor for the specific medium and 
route of exposure, and the known or estimated absorption factor for the laboratory study from which 
the dose-response value was derived (also referred to as relative bioavailability) (USEPA 2012c):  

Equation 4-9 
where: 

AAF = absorption adjustment factor 

The use of an AAF allows the risk assessor to make appropriate adjustments if the efficiency of 
absorption between environmental exposure and experimental exposure is known or expected to 
differ because of physiological effects and/or matrix or vehicle effects.  When the dose-response 
curve is based on administered dose data, and if it is estimated that the fraction absorbed from the 
site-specific exposure is the same as the fraction absorbed in the laboratory study, then the AAF is 1.  
In the absence of detailed toxicological information on every chemical, it has been common practice 
for risk assessors to use a default oral AAF value of 1 (i.e., assume that absorption from the 
environmental medium is the same as in the dose-response study).  However, use of AAFs in 
standard risk assessment calculations can provide more accurate estimates of potential human health 
risk.  

A default value of 1 has been used for all COPCs, with the exception of arsenic.  The cancer slope 
factor for arsenic is based on drinking water studies, and in the absence of site-specific data, it has 
typically been assumed that relative bioavailability (RBA) of arsenic from soil or sediment is the same 
as absorption from drinking water (USEPA 2012c).  However, recent in-vivo bioavailability studies 
show that this is not the case for arsenic, and that the bioavailability of arsenic in soil or sediment is 
less than the bioavailability of arsenic dissolved in drinking water (USEPA 2012c).  Therefore, the 
assumption of 100% RBA would result in an overestimate of risk via the oral pathway.  USEPA 
derived an RBA of 60% for soils based on a review of over 100 arsenic RBA estimates (USEPA 
2012c).  Therefore, a default oral-sediment AAF of 0.6 is used for arsenic.  For all other COPCs, oral 
absorption has assumed to be 100%.  The uncertainty associated with assuming 100% RBA (with the 
exception of arsenic) is discussed in the uncertainty section of the BHHRA (Section 7). 

4.3.10.3  Dermal Water Parameters 

The estimation of exposure resulting from incidental dermal contact with surface water requires the 
use of a dermal permeability constant (PC) in units of centimeters per hour (cm/hr).  This method 
assumes that the behavior of chemicals dissolved in water is described by Fick's Law.  In Fick's Law, 
the steady-state flux of the solute across the skin (mg/cm2/hr) equals the permeability constant (PC 
cm/hr) multiplied by the concentration difference of the solute across the membrane (mg/cm3).  This 
approach is discussed by USEPA (USEPA 1989b, 2004b).  

The PC values were derived from USEPA (2004b) Exhibit B-3.  For the COPCs lacking PCs in the 
USEPA guidance, PCs were calculated using the USEPA (2004b) algorithms.  In addition to PCs, 
several other parameters are necessary to calculate dermal dose from exposure to organic chemicals 
in water.  These parameters, also obtained from USEPA (2004b), Exhibit B-3, include the ratio of the 
permeability coefficient of a chemical through the stratum corneum relative to its permeability 
coefficient across the viable epidermis (B, dimensionless), lag time (τ, hours/event), and time to 
steady state (t*, hours).  Parameters for chemicals not available from USEPA (2004b) were 
calculated.  Note that the spreadsheets that accompany RAGS Part E (USEPA, 2004b) (available on 

study) response-dose the in absorbed (fraction
exposure) talenvironmen the for humans in absorbed (fractionAAF =
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USEPA’s website http://www.epa.gov/oerrpage/superfund/programs/risk/ragse/) were used to obtain 
the specific numerical values for the dermal water dose parameters, as the printed version shows 0.0 
for small values.   

Table 4-7 presents the dermal water parameters used in the BHHRA, as well as calculations for 
COPCs lacking values in USEPA (2004b).   

4.4 Exposure Point Concentrations 
Exposure points are located where potential receptors may have contact with COPCs at or from the 
site.  The concentration of COPCs in the environmental medium that receptors may have contact with 
must be estimated in order to determine the magnitude of potential exposure.  The methods used for 
EPC calculation is presented in Section 4.4.1.  For the BHHRA, EPCs have been derived using 17-
mile LPRSA RI/FS measurement data for accessible surface sediment, surface water (near surface), 
and fish/crab tissue identified in Section 3.1.  These exposure areas are presented in Section 4.4.2.  
Sections 4.4.3 through 4.4.7 provide a discussion of site-specific EPC considerations. 

4.4.1 Calculation of Exposure Point Concentrations 
Based on the exposure areas identified for each receptor/scenario, subsets of data have been 
compiled and analytical data from each exposure area were used to derive the EPCs for each COPC.  
For the selected media with measurement data (accessible surface sediment, surface water, fish 
tissue, and crab tissue), the EPC is defined as the 95% UCL concentration for both the RME and CTE 
scenarios.  This value represents the arithmetic average of the concentration that is contacted over 
the exposure period, accounting for uncertainty and variability in the dataset, as noted in 
Supplemental Guidance to RAGS: Calculating the Concentration Term (USEPA 1992c) and 
Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites 
(USEPA 2002d).  These guidance documents state that because of the uncertainty associated with 
estimating the true average concentration at a site, the 95% UCL concentration should be used for the 
exposure point concentration.  

UCLs were calculated using USEPA’s ProUCL software (e.g., ProUCL Version 4.1.01, USEPA 2011b 
and ProUCL Version 5.0, USEPA 2013a).  UCLs for sitewide fish and crab tissue were calculated with 
ProUCL Version 4.1.01, the latest version available before ProUCL Version 5.0.00 was released by 
USEPA.  UCLs calculated using ProUCL Version 5.0.00 include accessible surface sediment, surface 
water, additional mixed diet fish tissue COPCs, and background data sets (discussed in Section 6.5).  
The calculation of updated UCLs included use of USEPA’s online Advanced Kaplan Meier (KM) TEQ 
Calculator, Version 9.1, issued July 31, 2014 (USEPA 2014b) to calculate sample-specific 
concentrations of TCDD-TEQ and PCB-TEQ. 

Reporting limits for non-detected data were entered into ProUCL at the full reporting limit.  ProUCL 
identifies the appropriate method with which to estimate the concentrations of the undetected data 
rather than simply substituting a value such as the detection limit or one-half the detection limit.   

The UCL recommended by ProUCL was selected as the EPC, unless the recommended UCL was 
based on the H-statistic or it exceeded the maximum detected concentration (USEPA 1989b, 2000).  
ProUCL computes and outputs 95% H-statistic based UCLs for historical reasons only, and notes in 
the output that “the H-statistic often results in unstable (both high and low) values of UCL95” as cited 
in the Technical Guide (USEPA 2010a).  Further, ProUCL states that “it is therefore recommended to 
avoid the use of H-statistic based 95% UCLs.”  ProUCL recommended the H-stat in several cases in 
accessible surface sediment in river mile segments.  In each of these cases, ProUCL identified the 

http://www.epa.gov/oerrpage/superfund/programs/risk/ragse/
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data distribution as lognormal, and indicated that the data appear to follow a discernable distribution at 
5% significance.  Therefore, a lognormal UCL was selected (95% Chebyshev (MVUE) UCL), and the 
alternate selection was noted in the EPC table.  The EPCs and rationales are presented in Tables 4-8 
to 4-28 for each medium and species/tissue type for fish and crab. 

Consistent with the Data Usability and Data Evaluation Plan (Windward and AECOM 2015), UCLs 
were not calculated on data sets with fewer than 5 detected concentrations regardless of the sample 
size.  In these cases, the maximum detected concentration was used as the EPC.  For data sets of 5 
to 10 samples, as agreed with USEPA, the UCL recommended by ProUCL was used if below the 
maximum, and these cases were noted in Table 4-29.  In one case, the recommended UCL exceeded 
the maximum detect (PCB-TEQ in largemouth/smallmouth bass).  Based on an analysis of the 
skewness, ProUCL recommended the non-parametric 95% Chebyshev UCL (USEPA 2013b).  
Appendix F provides a compilation of ProUCL output for all UCLs used in the BHHRA. 

4.4.2 Exposure Areas 
Exposure areas are the discrete areas over which a specific exposure pattern is expected to occur 
over the duration of exposure.  The identification of exposure areas for surface water and sediment 
considered several factors, including the type of human activity (e.g., boating, swimming, etc.) and 
site-specific conditions that influence the potential for the activity to occur, including adjoining land 
use, ease of access, riverbank type, and sediment type (e.g., mudflat).  Future uses of the river, 
including initiatives to restore the LRPSA, have also been taken into consideration.  Data sources 
included local land use and geographic information system data, such as that provided on NJDEP’s 
website (NJDEP 2015); site photographs and video recordings; local redevelopment and restoration 
plans; recreation and boat club data; the CPG’s 2011-2012 CAS, and observations and data recorded 
during site reconnaissance, including the September 2010 habitat identification survey.28F

29  
Sections 2.1, 2.2 and 2.3 of this report provide a summary of the site setting, land, and river use 
information, respectively.  

For the BHHRA, exposure to accessible surface sediment, surface water, and fish/crab tissue was 
evaluated on a sitewide basis.  Receptors were assumed to contact accessible surface sediment and 
surface water throughout the LPRSA, and to consume fish or crab from the entire LPRSA.  In addition, 
due to the diversity of the types of shoreline and its accessibility and because of the potential for 
recreators or workers to periodically visit a smaller section of the river, the 17.4 mile LPRSA was also 
evaluated on a refined spatial scale for potential exposure to COPCs in sediment.  Specifically, the 
river was divided into six three-mile segments.  The basis for the six segments includes consideration 
of land use, shoreline type, access, and the primary types of human activities that take place, as 
summarized below: 

  

                                                      
29 As part of the habitat identification survey conducted by CPG in September 2010, the presence of mudflats, 

potential access points, ongoing human activities occurring at the time of the survey, and riverbank types and 
features were observed and recorded (Windward 2014). 
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Segment Primary Land Uses Shoreline 
Typea Public Access Primary Types of 

Human Activities 

RM 0-3 Industrial, marine, 
infrastructure (rail) 

SP/B ~ 52.3% 
RR/S ~ 28.3% 
N/V ~ 19.4% 

Limited access  Shoreline/dock work; 
occasional fishing 

RM 3-6 

Industrial, commercial, 
infrastructure (rail/ 
highway), urban, 
some green space 

SP/B ~ 66.2% 
RR/S ~ 3.4% 
N/V ~ 30.5% 

Limited access  

Shoreline/dock work; 
passive recreation; 
occasional fishing, 
sculling/boating  

RM 6-9 

Urban, infrastructure 
(highway), parkland, 
commercial (retail), 
boat docks 

SP/B ~ 52.3% 
RR/S ~ 3.0% 
N/V ~ 44.8% 

Some access points 
along Riverbank Park 
shoreline; Kearny boat 
ramp; docks 

Passive recreation; 
sculling/boating; 
fishing 

RM 9-12 
Urban, infrastructure 
(highway), parkland, 
boat docks, residential 

SP/B ~ 41.8% 
RR/S ~ 0.0% 
N/V ~ 58.2% 

Some access points 
along Passaic and 
Riverside County parks 
shoreline; Nutley boat 
ramp; docks 

Passive recreation; 
sculling/boating; 
fishing 

RM 12-15 
Urban, infrastructure 
(highway), parkland, 
boat docks, residential 

SP/B ~ 37.2% 
RR/S ~ 8.7% 
N/V ~ 54.1% 

Some access points 
along park shoreline; 
bridge abutments; docks  

Passive recreation; 
sculling/boating; 
fishing 

RM 15-17.4 Commercial, parkland, 
residential 

SP/B ~ 1.5% 
RR/S ~ 0.0% 
N/V ~ 98.5% 

Access points along 
park shoreline; bridge 
abutments; dam 

Passive recreation; 
sculling/boating (water 
depth limited); fishing  

a Percent shoreline types taken from 2010 Habitat Survey (Windward 2014). 
SP/B – sheetpile/bulkhead     RR/S – riprap/stone  N/V – natural/vegetated 

Three-mile segments provide a refined spatial scale that reflects geographical and land use 
similarities within each segment while maintaining an adequate sample size.  The potential impact of 
the segment divisions on risk estimates is discussed in the uncertainty section (Section 7).   

Based on the above, the applicability of receptor activities for each segment of the LPRSA has been 
assessed.  In RM 0-3 and 3-6, industrial/urban land uses, hardened shorelines, and limited points of 
access serve to deter recreational activities with a high potential for sediment and surface water 
contact.  Activities such as swimming and wading are unlikely to occur in these two segments.  On the 
other hand, fishing and boating have rarely been observed in the lower six miles; therefore, these 
receptor scenarios are potentially applicable for these two segments.  Given the number of industrial 
and commercial properties within this segment, it is assumed that the worker receptor may be 
exposed to accessible surface sediments. 

Moving upriver, there is greater potential for recreators to access the shoreline, especially along the 
eastern bank where several parks are located.  As described in Section 2.2, Riverbank Park is located 
along much of the eastern shore between RM 6 and 9.  Passaic Park and Riverside County Park 
(South and North) are located along much of the eastern shoreline between RM 9 and 12.  
Recreational visitors who visit the parks in these segments may move throughout the park areas.  
Notwithstanding the low probability of swimming throughout the LPRSA, all of the recreational 
receptors may be exposed to accessible surface sediment in the segments above RM 6 (RM 6-9, RM 
9-12, RM 12-15, and RM 15-17.4).  As industrial and commercial properties are located throughout 
the LPRSA, it is assumed that the worker receptor may be exposed to accessible surface sediment in 
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each segment.  The applicable river segments for each receptor for the sediment exposure pathway 
are summarized below.29F

30 

Sediment 
Exposure Area Angler Boater Swimmer Wader Worker 

Sitewide X X X X X 
RM 0-3 X X   X 
RM 3-6 X X   X 
RM 6-9 X X X X X 
RM 6-9 – 
East Bank X X X X X 

RM 9-12 X X X X X 
RM 12-15 X X X X X 
RM 15-17.4 X X X X X 

X - River segment exposure area is potentially applicable for the receptor scenario. 

4.4.3 EPCs for Sediment 
EPCs were calculated for COPCs in accessible surface sediment on a sitewide basis and for each of 
the river segments defined above.  In addition, based on analyses of nature and extent of surface 
sediment concentrations performed as part of the overall LPRSA conceptual site model, an area of 
the key bioaccumulative COPCs has been identified located along the eastern bank of RM 6-9 (RM 
6-9 East Bank).  This area was evaluated as a separate sediment exposure area for all receptors and 
EPCs for the east bank of RM 6-9 were calculated for sitewide sediment COPCs.  Accessible surface 
sediment EPCs are presented in Tables 4-8 to 4-15. 

4.4.4 EPCs for Surface Water 
For surface water, sitewide EPCs were calculated using near surface (0 to approximately 3 feet) data 
collected from the five chemical water column monitoring stations located in the main stem of the 
LPRSA (RM 0, RM 1.4, RM ~2-4.8, RM ~6.4-7.7, and RM 10.2) (see section 3.1.1).  Based on the 
eight events, five sample collection stations (three for the two high flow events), and four tide cycles, 
the LPRSA surface water data set for EPC estimation is a total of 144 surface water samples.  Note 
that not all COPCs were analyzed for each surface water sample, so the size of the data set for each 
COPC EPCs varied.  Because of continuous mixing due to changing flow, tide, and salinity conditions, 
only sitewide EPCs were used to evaluate exposure to COPCs in surface water.   

4.4.4.1 EPCs for 2,3,7,8-TCDD in Surface Water 

The maximum concentration of 2,3,7,8-TCDD in the surface water data set was measured in sample 
11A-CE04-TTR1 (RM ~6.4-7.7) on August 16, 2011.  The maximum concentration of 2,3,7,8-TCDD 
(0.00187 ug/L) has been identified as an outlier based on visual review (see below) and a statistical 
analysis.30F

31 The maximum concentration exceeds the 75th percentile + 3 times the interquartile range 

                                                      
30 As discussed in Section 6, each receptor is evaluated for each segment to provide a full representation of 

potential segment risks. 
31 A split sample of 11A-CE04-TTR1 was also collected and analyzed separately, and did not confirm the 

elevated TCDD concentration.  The split sample result was 81 times lower than the 0.00187 ug/L result.   
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(IQR) of the data distribution, and is approximately 35-fold higher than the next highest concentration 
in the data set.  The maximum detection occurred during the first sampling event; over seven 
subsequent sampling events, detected concentrations were typically two to three orders of magnitude 
lower.  Based on this analysis and the need to estimate chronic (average) exposure concentrations in 
surface water, the maximum 2,3,7,8-TCDD result was removed from the surface water data set used 
to calculate the TCDD-TEQ EPC (USEPA 2002d).  The impact of including the outlier result is 
discussed in the uncertainty section (Section 7). 

 
 

The CWCM program included two high volume sampling events that enabled detection of 
PCDD/PCDF and PCB congeners at very low concentrations and estimation of dissolved phase 
concentrations.  Large lipophilic chemicals such as PCDD/PCDFs tend to adsorb to particles in the 
water column, and obtaining truly dissolved concentrations is a challenge.  Predicting absorption 
through the skin using whole water concentrations and the USEPA’s dermal dose model tends to 
result in overestimates (USEPA 2004b).  To provide estimates of dissolved concentrations of 
PCDDs/PCDFs and PCBs in surface water, the high volume data were evaluated.  Ratios 
representing the mass fraction of dissolved analytes to whole water were estimated.  The resulting 
ratios were applied to the whole water concentrations to estimate dissolved concentrations of 
TCDD-TEQ, total PCBs, and PCB-TEQ in surface water.  The dissolved concentrations were then 
used in the dermal water dose calculations (whole water concentrations were used to estimate dose 
via incidental ingestion of surface water).  Appendix E describes the approach and results of the high 
volume data analysis.  The sitewide surface water EPCs are presented in Table 4-16. 

4.4.5 EPCs for Fish Tissue 
For fish tissue, EPCs were also calculated on a sitewide basis for each species-specific COPC, which 
is consistent with the data use objectives and sampling design of the Fish/Decapod QAPP (Windward 

Outlier 
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2009a).  The calculation of fish consumption risk followed a mixed diet approach that took into 
account angler species preferences and relative abundance.31F

32   

4.4.5.1 Relative Abundance 

Each of the QAPP target and alternate species were caught during the CPG’s 2009-2010 field 
sampling and fish community surveys of the LPRSA, with white perch being the most frequently 
caught human health target fish species, followed by American eel, common carp, largemouth and 
smallmouth bass, white and channel catfish, white sucker, and northern pike (Windward 2010b; 
2010c, 2011).  While striped bass was not identified as a target or alternate species in the 
Fish/Decapod QAPP, striped bass were also caught during the 2009-2010 fish community surveys.  
The total catch (by all capture methods) of human health target and alternate fish species, as well as 
striped bass, from the LPRSA Late Summer/Early Fall 2009 and Late Spring/Early Summer 2010 fish 
community surveys is shown below.32F

33  Note that striped bass are a non-resident species that spends 
only a part of its time in the LPRSA, and therefore, was not sampled for tissue chemistry. 

 
 

                                                      
32 Mixed species diets have been evaluated in BHHRAs for other sediment sites within and outside of Region 2, 

including the Hudson River, Gowanus Canal, Grasse River, and Lower Duwamish Waterway.   
33 A 2010 Winter Fish Community Survey was also conducted (Windward 2011); however, this survey resulted in 

a low catch of all species, and is not included here.   

476

667
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18

190

2
21 42 30

40

Total Number of Organisms Caught
Late Summer/Early Fall 2009 Survey

White perch (476)

American eel (667)

Channel catfish (15)

Largemouth bass (18)

Common carp (190)

Northern pike (2)

Smallmouth bass (21)

Striped bass (42)

White catfish (30)

White sucker (40)
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Total Number of Organisms Caught
Spring 2010 Survey

White perch (394)

American eel (94)

Channel catfish (1)

Largemouth bass (2)

Common carp (17)

Northern pike (0)

Smallmouth bass (14)

Striped bass (33)

White catfish (5)

White sucker (0)
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4.4.5.2 Species Preferences 

In accordance with the revised RARC Plan (Windward and AECOM [in prep]), regional and site-
specific angler survey data were reviewed to identify fish species preferred by anglers.  The surveys of 
Newark Bay anglers (Kirk Pflugh et al. 1999, Burger 2002, May and Burger 1996) did not capture 
information on fish species caught or preferred by anglers.  As noted in the summary of LPR surveys 
presented in Section 2.3.1, species kept by LPR anglers included striped bass, white perch, American 
eel, common carp, catfish, bullhead, and smallmouth bass (NJDEP 1995, Desvousges et al. 2001, 
AECOM 2014a,c).  The New York state angler survey that was used by USEPA Region 2 in the 
development of the LPRSA-specific fish consumption rates was reviewed to identify species 
preferences of this angler population.  Of the anglers that fished “flowing waters,” preferences for 
species that are found in the LPRSA included largemouth and smallmouth bass, bullhead, catfish, 
perch, carp, and eel, in that order (Connolly et al. 1992).    

During the CPG’s CAS, anglers were observed fishing for carp in the Dundee Dam area (AECOM 
2014a,c).  The finding of anglers fishing for carp in the Dundee Dam area is consistent with a report 
from local municipal staff who observed anglers catching and keeping carp in the Dundee Island 
Preserve south of Dundee Dam (NJDEP 2014).   

4.4.5.3 Mixed Fish Diet  

Based on the available data on species preferences and relative abundance, a mixed fish diet 
consisting of five species was identified for the RME angler scenario.  The RME mixed fish diet is 
comprised of equal fractions (20%) of common carp and the four QAPP target species (white perch, 
American eel, channel catfish, and largemouth bass).  Due to the limited sample size for largemouth 
bass (n=3), the available smallmouth bass samples (n=3) were combined with the largemouth bass 
data set for EPC calculation.  The mixed fish diet EPCs were calculated using a single set of COPCs 
across all five species, such that any chemical identified as a COPC in one of the five species was 
included as a COPC for all species comprising the mixed fish diet.   

The five species included in the RME mixed fish diet provide a mix of fish that may be targeted by 
LPRSA anglers.  All are present in the LPRSA, and some, such as American eel and white perch, are 
relatively abundant throughout the river.  All were caught during the 2009 RI/FS FSP2 tissue sampling 
program, thus, site-specific tissue chemistry data are available for each species.  The five species 
also represent different habitats, home ranges, and feeding guilds, including bottom feeders (e.g., 
catfish, carp, eel) and predators (e.g., bass), and therefore, reflect different exposures and 
contaminant uptake.  While there is uncertainty in the species preferences of anglers who fish in the 
LPRSA, the assumption that each species comprises an equal percentage of the total diet reflects the 
available data on relative abundance and angler preferences.  The impact of alternative fractions is 
discussed in the uncertainty evaluation. 

Risks from alternate consumption practices, such as single-species diets, ancillary fish species, a 
mixed fish and crab diet, and/or consuming parts of the fish other than fillets, are evaluated in the 
uncertainty section.  An alternate mixed fish diet without carp is also evaluated in the uncertainty 
section to provide risk information on a fish diet that does not include carp.  Not all anglers consume 
carp (AECOM 2014a), which have been shown to have some of the highest concentrations of 
bioaccumulative COPCs detected in LPRSA fish (Windward [in prep]-a).  The uncertainty associated 
with use of different sample types (e.g., individuals and composites) in calculating fish tissue EPCs is 
also discussed in the uncertainty section (Section 7).  
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Consistent with the revised RARC Plan and the Fish/Decapod QAPP, only fillet data (both with and 
without skin depending upon the species) were included in EPC calculations, because this is the 
tissue type typically consumed (Windward 2009a, Windward and AECOM [in prep]).  Fish tissue 
EPCs for QAPP target and non-target species with fillet data are presented in Tables 4-17 to 4-25. 

4.4.6 EPCs for Crab Tissue 
Consistent with the approach used for fish, the EPCs for crab were also calculated on a sitewide 
basis.  The EPCs for crab are based on the concentrations in the composite samples of edible crab 
tissue (e.g., muscle and hepatopancreas combined).  While the percentage of crab consumers who 
eat the hepatopancreas is small, ranging from 3% to 15% (May and Burger 1994, Kirk Pflugh et al. 
1999), it is the primary crab tissue type evaluated in the BHHRA.  The risk/hazard associated with 
consumption of a crab diet consisting of muscle-only tissue is evaluated for informational purposes in 
the uncertainty evaluation.  Crab tissue EPCs are presented in Tables 4-26 to 4-28. 
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5.0   Toxicity Assessment 

The purpose of the toxicity (and dose-response) assessment is to identify the types of adverse health 
effects that may be associated with exposure to a chemical, and to define the relationship between 
the dose of a chemical and the likelihood and magnitude of an adverse effect (response) (USEPA 
1989b).  Combining the results of the toxicity assessment with information on the magnitude of 
potential exposure (developed in the exposure assessment) provides an estimate of potential risk 
(provided in the risk characterization).  

Adverse effects are classified by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential 
effects other than cancer).  Dose-response relationships are typically defined by USEPA for oral 
exposure and for exposure by inhalation.  Because of the scarcity of toxicological data and 
established values for the dermal route of exposure, oral toxicity values are used to assess dermal 
exposures, with appropriate adjustment for differences in absorption (USEPA 2004b).  

For evaluation of potential noncancer effects, USEPA has developed oral reference doses and 
inhalation reference concentrations (RfDs and RfCs, respectively) for effects known or assumed to be 
produced through a nonlinear mode of action (USEPA 2017a).  The RfDs and RfCs are developed 
based on the assumption that thresholds exist for certain toxic effects (such as gastrointestinal 
effects).  The RfD is expressed in units of milligrams of a chemical per kilogram of body weight per 
day (mg/kg-day), and the RfC is expressed in units of milligrams of a chemical per cubic meter of air 
(mg/m3).  In general, the RfDs and RfCs are estimates (with uncertainty spanning perhaps an order of 
magnitude) of a daily exposure to the human population (including sensitive subgroups) that is likely to 
be without an appreciable risk of deleterious effects during a lifetime.  For evaluation of potential 
noncarcinogenic effects, exposures are characterized as chronic (i.e., lasting longer than 7 years) or 
subchronic (i.e., lasting 7 years or less).  Consistent with the Science Advisory Board (SAB) 
recommendation cited in the soil screening-level guidance (USEPA 2002e), a child of 1 to 6 years is 
considered to have a chronic exposure.33F

34   

For evaluation of potential cancer effects, USEPA has characterized the weight of evidence for human 
carcinogenicity, and developed oral slope factors and oral and inhalation unit risks (USEPA 2017a).  
The quantitative dose-response estimates are presented in three ways.  The slope factor is presented 
as the risk per (mg/kg-day).  The unit risk is the quantitative estimate in terms of either ingestion risk 
per ug/L drinking water or inhalation risk per ug/m3 air breathed.  The third form in which risk is 
presented is a chemical concentration in drinking water or air based on predicted cancer risks of 1 in 
10,000, 1 in 100,000 or 1 in 1,000,000. 

The dose-response assessment is presented in five subsections.  Section 5.1 describes the sources 
of toxicity values applied in this assessment.  Section 5.2 describes the toxicity values developed by 
USEPA for the evaluation of potential noncarcinogenic effects.  Section 5.3 describes the toxicity 

                                                      
34 The SAB noted that the combination of the six-year childhood exposure with a chronic RfD may be appropriate 

for chemicals with toxic endpoints specific to children or with steep dose-response curves, but is likely to be over 
protective for most chemicals (USEPA 1993a). 
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values developed by USEPA for the evaluation of potential carcinogenic effects.  Section 5.4 
discusses the methods used to account for the use of oral toxicity values to estimate dermal 
exposure.  Section 5.5 discusses dose-response approaches for specific key COPCs: dioxins and 
furans, PCBs, PAHs, arsenic, mercury, and lead. 

5.1 Sources of Toxicity Data  
The dose-response relationships characterized by USEPA toxicity values are often determined from 
studies of laboratory animals conducted under controlled conditions designed to minimize responses 
due to confounding variables, and are conducted at relatively high dose levels to ensure that 
responses can be observed using as few animals as possible in the experiments.  Mathematical 
models and uncertainty factors (UF) are used to extrapolate the relatively high doses administered to 
animals to predict potential human responses at dose levels far below those tested in animals.   

The toxicity data used in this risk assessment were drawn from several sources, including various 
USEPA sources, state databases, Agency for Toxic Substances and Disease Registry (ATSDR) and 
others.  The primary source of toxicity values for use in human health risk assessment is USEPA’s 
Integrated Risk Information System (IRIS), an online toxicity information database maintained by the 
National Center for Environmental Assessment within the Office of Research and Development 
(USEPA 2017a).  Through IRIS, USEPA evaluates scientific studies and data on human health effects 
that may result from exposure to substances from releases to the environment.  The recently 
redesigned IRIS process (NRC 2014) involves identifying the substance for assessment, collecting 
and analyzing the available studies and data, and reporting the results, including descriptive and 
quantitative information on cancer and noncancer effects.  The assessment process includes 
development of a draft Toxicological Review that undergoes internal and external review and public 
comment, and can take several years to complete.  More information on IRIS and the assessment 
process can be found at http://www.epa.gov/iris/process.htm.   

The USEPA’s (2003a) guidance regarding the hierarchy of relevant human health dose-response 
values for use in risk assessment was followed in this assessment: 

• Tier 1 - USEPA’s IRIS (USEPA 2017a) 

• Tier 2 - USEPA’s National Center for Environmental Assessment (NCEA), Superfund 
Health Risk Technical Support Center Provisional Peer Reviewed Toxicity Values (PPRTV) 
(USEPA 2015k) 

• Tier 3 - Other sources of information, such as the PPRTV screening toxicity values, 
California Environmental Protection Agency (CalEPA), the ATSDR, and the Health Effects 
Assessment Summary Tables (HEAST) (USEPA 1997b), with priority given to those 
sources that are most current, transparent, and have been peer reviewed (USEPA 2003a)  

Numerical toxicity values applied in this assessment are oral RfDs and oral cancer slope 
factors (CSF).  Table 5-1 presents the non-cancer toxicity values used in this BHHRA, and  
Table 5-2 presents the cancer toxicity values used in this BHHRA.  Sources of the published dose-
response values in this risk assessment include USEPA’s IRIS database (USEPA 2017a), PPRTVs, 
PPRTV screening toxicity values, the CalEPA Toxicity Criteria Database (CalEPA 2015), NJDEP 
(2009), the ATSDR (2007, 2015), and HEAST (USEPA 1997b). 

As indicated in Tables 5-1 and 5-2, the majority of the toxicity values used in this BHHRA are Tier 1 
values found in the IRIS database (USEPA 2017a).  When a dose-response value is not available 
from IRIS, PPRTVs published by the USEPA’s NCEA offices in Cincinnati are used (Tier 2 values).  

http://www.epa.gov/iris/process.htm
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While no PPRTVs were available for potentially carcinogenic COPCs, the following PPRTVs have 
been included in this BHHRA for the noncarcinogenic evaluation: 

• Aluminum (USEPA 2006) 

• Cobalt (USEPA 2008a)  

• TPH C19-C40 – the value for TPH Aliphatic High, based on the PPRTV for White Mineral 
Oil (USEPA 2009c) 

If dose-response values are not available from IRIS (Tier 1) or from the NCEA (Tier 2), a Tier 3 source 
is used.  USEPA’s hierarchy memorandum (USEPA 2003a) provides information regarding sources of 
Tier 3 values, such as ATSDR, state agency values, or USEPA’s HEAST (USEPA 1997b), although 
limited guidance on selecting between the sources or a hierarchy of sources is provided.   

According to USEPA, screening toxicity values may be derived when it is inappropriate to derive a 
PPRTV, but where “information is available which, although insufficient to support derivation of a 
provisional toxicity value, under current guidelines, may be of limited use to risk assessors” (USEPA 
2009d, 2012d).  Therefore, these screening toxicity values are considered Tier 3 values. 

HEAST formerly was published annually by the USEPA, with the last publication in 1997; because 
HEAST is no longer updated regularly, the dose-response values provided may not represent the 
most current values available.  HEAST values used in this BHHRA include the cancer slope factor for 
TCDD-TEQ and the reference dose for copper; see Section 7.3.6 for additional information regarding 
these Tier 3 dose-response values. 

In selecting the most appropriate Tier 3 value for use in the BHHRA, preference was given to values 
that are the most current and for which the toxicological basis is transparent, publicly available, and 
has undergone peer review (USEPA 2003a).  The following Tier 3 values have been used in this 
BHHRA: 

• TCDD-TEQ/PCB-TEQ –USEPA HEAST (1997b) CSF for TCDD (See Section 5.5.1) 

• Arsenic (organic) - ATSDR Minimal Risk Level (MRL) (i.e.,RfD) (ATSDR 2007) (see Section 
5.5.4 for further information) 

• Copper – HEAST RfD (USEPA 1997b) 

• Chromium (hexavalent) – NJDEP CSF (NJDEP 2009) 

• Thallium – the provisional screening toxicity value for thallium soluble salts derived in the 
PPRTV document (USEPA 2012d) has been used as the RfD; see Section 5.2 for further 
discussion regarding the use of a provisional screening toxicity value. 

• TPH C9-C18 – the provisional screening toxicity value for TPH Aliphatic Medium, based on 
a screening toxicity value derived in the PPRTV document for Midrange Aliphatic 
Hydrocarbon Streams has been used (USEPA 2009d); see Section 5.2 for further 
discussion regarding the use of a provisional screening toxicity value. 

Where dose-response values were not available from any of the listed sources, a toxicity value for a 
structurally similar chemical was assigned as a surrogate.  Based on input from USEPA’s Superfund 
Technical Support Center (STSC), surrogates were assigned for the following COPCs (USEPA 
2015g, h, i, j, n): 
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COPC RfD Surrogate CSF Surrogate 

2,4’-DDD No appropriate surrogate No appropriate surrogate 
2,4’-DDE No appropriate surrogate No appropriate surrogate 
2,4’-DDT No appropriate surrogate No appropriate surrogate 

4,4’-DDD 4,4’-DDT (IRIS) Not needed; IRIS value 
available 

4,4’-DDE 4,4’-DDT (IRIS) Not needed; IRIS value 
available 

cis-Nonachlor Chlordane (IRIS) with RPF Chlordane (IRIS)  
Oxychlordane Chlordane (IRIS) with RPF Chlordane (IRIS)  
trans-Nonachlor Chlordane (IRIS) with RPF Chlordane (IRIS)  

C2-Naphthalene* 2-Methylnaphthalene (IRIS) Not considered carcinogenic via 
the oral route 

C3-Naphthalene* 2-Methylnaphthalene (IRIS) Not considered carcinogenic via 
the oral route 

C4-Naphthalene* 2-Methylnaphthalene (IRIS) Not considered carcinogenic via 
the oral route 

C2-Benzanthracene/chrysenes Fluoranthene Chrysene 
* Surrogate used for COPC selection; compound screened out as COPC for quantitative evaluation in BHHRA. 
IRIS – Integrated Risk Information System 
RPF – Relative potency factor 

5.2 Noncarcinogenic Toxicity Assessment 
Chemicals with known or potential noncarcinogenic effects are assumed to have a dose below which 
no adverse effect occurs or, conversely, above which an adverse effect may be seen.  This dose is 
called the threshold dose.  An estimate of the threshold dose is called a No Observed Adverse Effect 
Level (NOAEL).  The lowest dose at which an adverse effect has been observed is called a Lowest 
Observed Adverse Effect Level (LOAEL).  The NOAEL, or if not available, the LOAEL are used as the 
point of departure (POD) for extrapolating from experimental data to predict a threshold level for 
humans.  By applying UFs to the NOAEL or the LOAEL, RfDs for chronic exposure to chemicals with 
noncarcinogenic effects have been developed by USEPA (1997b, 2017a). 

In more recent derivations, USEPA has used a benchmark dose (BMD) approach to define the POD 
for an observed adverse outcome, or benchmark response, from experimental observations (USEPA 
2012f).  The BMD approach provides a more quantitative alternative to the first step in the dose-
response assessment than the current NOAEL/LOAEL process for noncancer health effects.  
Derivation of the BMD is a two-step process: (1) response data are modeled in the range of empirical 
observation; and then (2) extrapolation below the range of observation is accomplished by modeling.  
The POD for BMD modeling is the benchmark dose lower confidence level (BMDL), or the lower 95% 
bound on the dose/exposure associated with the benchmark response (i.e., adverse response), 
typically 10% above the control response.  Using the lower bound accounts for the uncertainty 
inherent in a given study, and assures (with 95% confidence) that the target benchmark response is 
not exceeded.  UFs are then applied to the BMDL, as in the case for the NOAEL/LOAEL approach, to 
derive an RfD.   
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USEPA assumes that humans are as sensitive, or more sensitive, to the toxic effects of a chemical 
as the most sensitive species used in the laboratory studies.  Moreover, the RfD is developed 
based on the most sensitive or critical adverse health effect observed in the study population, with 
the assumption that if the most critical effect is prevented, then all other potential toxic effects are 
prevented.  UFs of 1, 3, and 10 are applied to the BMDL or NOAEL (or LOAEL, when a NOAEL is 
unavailable) for this critical effect to account for uncertainties associated with the dose-response 
relationship (USEPA 2002f).  These include using an animal study to derive a human toxicity value, 
extrapolating from a LOAEL to a NOAEL, extrapolating from a subchronic (partial lifetime) to a 
chronic lifetime exposure, and evaluating sensitive subpopulations.  An additional modifying factor 
(MF) may also be applied to account for scientific uncertainties in the study or database that are not 
explicitly treated by other UFs (USEPA 2002f).  The combined UFs for the COPCs evaluated in this 
risk assessment range from 1 to 3000, with a combined UF of 10,000 for C9-C18 hydrocarbons (the 
RfD for C9-C18 hydrocarbons is a provisional screening value, as discussed below).  It should be 
noted that USEPA (2002f) recommends limiting the total combined UF for a chemical to 3000.   

The resulting RfDs are health-protective, because of the use of the UFs and MFs, where applicable.  
For chemicals with noncarcinogenic effects, an RfD provides reasonable certainty that no 
noncarcinogenic health effects are expected to occur even if daily exposures were to occur at the RfD 
level for a lifetime.  RfDs and exposure doses are expressed in units of milligrams of a chemical per 
kilogram of body weight per day (mg/kg-day).  The lower the RfD value, the lower is the assumed 
threshold for effects, and the greater the assumed toxicity. 

Table 5-1 summarizes the chronic toxicity information for COPCs with potential noncarcinogenic 
effects for the oral route of exposure.  For each COPC, the chemical abstracts service number, the 
dose-response value (RfD), and the reference for the toxicity value are presented.  In addition, the 
USEPA confidence level in the value, the combined uncertainty and modifying factor, the study 
animal, study method, target organ effect or critical effects upon which the toxicity value is based are 
also presented for each COPC, where available.  The confidence is based on the confidence in the 
study and the extent of toxicity information available for that chemical.  Adjustments for dermal 
absorption are discussed in Section 5.4.   

It should be noted that the RfD for thallium is a provisional screening value derived in Appendix A of 
USEPA (2012d).  According to USEPA (2012d), a reference dose for thallium was not derived 
because the available toxicity database contains studies that are generally of poor quality.  Appendix 
A of USEPA (2012d) indicates that it is inappropriate to derive provisional chronic or subchronic RfDs 
for thallium, but that information is available which, although insufficient to support derivation of a 
provisional toxicity value, under current guidelines, may be of limited use to risk assessors.  Therefore, 
the screening RfD was used in this BHHRA, however, the calculated hazard quotients (HQs) are 
uncertain due to the screening nature of the RfD.  The RfD is based on a subchronic study of thallium 
soluble salts in rats and the NOAEL is based on hair follicle atrophy; this endpoint was selected 
because atrophy of hair follicles is consistent with the atrophic changes observed in cases of human 
thallium poisoning and may be the best indication for human response to thallium exposure (USEPA, 
2012d).  However, this endpoint is not a “toxic” endpoint per se, and the results of the thallium risk 
assessment should be interpreted with appropriate reservations.  The reader is referred to the PPRTV 
chemical file on thallium for more information (USEPA 2012d). 

The RfD used for TPH C9-C18 is also a screening toxicity value derived in the PPRTV document for 
midrange aliphatic hydrocarbon streams (USEPA 2009d), and is a surrogate value for initial 
evaluation.  As noted in the documentation, the oral toxicity information is based on three unpublished 
studies on three different hydrocarbon mixtures.  According to the PPRTV document, the reports of 
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these studies were missing data tables and appendices.  The three studies identified the same 
LOAEL (500 mg/kg-day) based on similar effects (liver and/or kidney weight increases, blood effects, 
and/or hepatocellular atrophy).  One study did not identify a NOAEL, while the other two identified a 
NOAEL of 100 mg/kg-day.  An UF of 10,000 was applied to derive the provisional screening toxicity 
value of 0.01 mg/kg-day.  As previously noted, USEPA guidance (2002f) does not support the use of 
UFs greater than 3000 in the decision-making process.  As stated in the PPRTV chemical file, “there 
is considerably more uncertainty associated with the derivation of a supplemental screening toxicity 
value than for a value presented in the body of the assessment” (USEPA 2009d).  Therefore, while 
the screening toxicity value for TPH C9-C18 has been used in this BHHRA, the results should be 
interpreted with understanding of the associated uncertainty.  The reader is referred to the PPRTV 
chemical file on midrange aliphatic hydrocarbon streams for more information (USEPA 2009d). 

The risk results for COPCs with Tier 3 toxicity values are discussed in the uncertainty section of the 
BHHRA (Section 7).  

5.3 Carcinogenic Toxicity Assessment 
USEPA has developed carcinogen risk assessment guidelines (USEPA 2005a) that revise and 
replace the previous carcinogen risk assessment guidelines [USEPA 1986].  However, the carcinogen 
risk assessments for many of the chemicals listed in USEPA’s IRIS database still follow the 
classification system developed in the previous guidance (USEPA 1986), which is being used until the 
chemicals are reassessed under the IRIS program based on the 2005 Cancer Guidelines.  The 
classification system in the previous guidance was developed according to the weight of evidence 
from epidemiologic and animal studies: 

Group A  Human Carcinogen (sufficient evidence of carcinogenicity in humans) 

Group B Probable Human Carcinogen (B1 - limited evidence of carcinogenicity in humans; B2 
– sufficient evidence of carcinogenicity in animals with inadequate or lack of evidence 
in humans) 

Group C Possible Human Carcinogen (limited evidence of carcinogenicity in animals and 
inadequate or lack of human data) 

Group D Not Classifiable as to Human Carcinogenicity (inadequate or no evidence)  

Group E Evidence of Noncarcinogenicity for Humans (no evidence of carcinogenicity in 
adequate studies) 

In the previous guidance, it was assumed that there is some finite level of risk associated with each 
non-zero dose.  The USEPA has developed computerized models that extrapolate dose-response 
relations observed at the relatively high doses used in animal studies to the low dose levels 
encountered by humans in environmental situations.  The mathematical models developed by USEPA 
assume no threshold, and use both animal and human data (where available) to develop a potency 
estimate for a given chemical.  The potency estimate for oral and dermal exposure, called a CSF is 
expressed in units of (mg/kg-day)-1; the higher the CSF, the greater the carcinogenic potential.   

USEPA (2005a) places greater emphasis on critically evaluating all available data from which a 
default linear low-dose extrapolation option may be invoked if needed in the absence of critical 
information.  The guidance also emphasizes the consideration of mode of action data.  Mode of action 
is defined as a sequence of key events and processes, starting with interaction of an agent with a cell 
and resulting in cancer formation.  Some modes of action are anticipated to be mutagenic and are 
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assessed with a linear approach.  Other modes of action may be modeled with either linear or 
nonlinear approaches after a rigorous analysis of available data under the guidance provided in the 
framework for mode of action analysis.  USEPA (2005a) uses a weight of evidence narrative rather 
than the classification system that was used in the previous guidance.  The following descriptors are 
recommended along with the weight of evidence narrative: 

• Carcinogenic to humans – this descriptor indicates strong evidence of human 
carcinogenicity. 

• Likely to be carcinogenic to humans – this descriptor is appropriate when the weight of 
evidence is adequate to demonstrate carcinogenic potential to humans. 

• Suggestive evidence of carcinogenic potential – this descriptor is appropriate when the 
weight of evidence is suggestive of carcinogenicity; a concern for potential carcinogenic 
effects in humans is raised, but the data are judged not sufficient for a stronger conclusion.   

• Inadequate information to assess carcinogenic potential – this descriptor is appropriate 
when available data are judged inadequate for applying one of the other descriptors. 

• Not likely to be carcinogenic to humans – this descriptor is appropriate when the available 
data are considered robust for deciding that there is no basis for human hazard concern. 

More than one descriptor can be used when a chemical’s effects differ by dose or exposure route.   

While these narrative descriptions represent important advances in carcinogen risk assessment, the 
approach has not yet been implemented for many chemicals.  Therefore, the alphanumeric system is 
still presented on IRIS and is included here for COPCs that have not been classified under the new 
system.  The chemicals evaluated in accordance with the 2005 cancer guidelines include the new 
weight of evidence classification system.  Other chemicals on IRIS that have not been updated 
maintain the old classification system and will be updated as appropriate during the IRIS 
reassessment process.  Therefore, both classification systems are provided in the cancer dose-
response table consistent with the information available on IRIS. 

Table 5-2 summarizes the toxicity information for COPCs classified by the USEPA as potential 
carcinogens for the oral route of exposure.  For each chemical, the CAS number, USEPA 
carcinogenicity class (the tables notes whether the 1986 or the 2005 classification system was used), 
the oral CSF and the reference are provided.  In addition, the study animal and route of exposure 
upon which the CSF is based are presented.  Adjustments for dermal absorption are discussed in 
Section 5.4.   

USEPA guidance for early life exposure to carcinogens (USEPA 2005b) requires that potential risks 
from chemicals that act by a mutagenic mode of action be calculated differently than chemicals that 
do not act via a mutagenic mode of action.  For carcinogens presumed to act via a mutagenic mode of 
action, dose-response values are generally based on the linearized multistage (LMS) model, which 
assumes that cancer risks are linear in the low-dose region (USEPA 2005b, c).  Consistent with the 
Cancer Guidelines and Supplemental Guidance for Assessing Susceptibility for Early-Life Exposure to 
Carcinogens (USEPA 2005c), the application of age-dependent adjustment factors (ADAFs) for 
chemicals with a mutagenic mode of action has been used in the calculation of risk from specific 
chemicals, including potentially carcinogenic PAHs, hexavalent chromium, and trichloroethene.  The 
potential contribution to lifetime risk from early life exposures to COPCs with mutagenic modes of 
action is discussed in the risk characterization (Section 6) and uncertainty evaluation (Section 7) 
sections of this BHHRA. 
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Potentially carcinogenic PAHs and trichloroethene are currently considered potentially mutagenic 
(USEPA 2017a).  These are the only COPCs on USEPA’s current list of chemicals with a mutagenic 
mode of action [https://www.epa.gov/oswer/riskassessment/sghandbook/chemicals.htm].  According 
to IRIS (USEPA 2017a), hexavalent chromium potentially acts via mutagenic mode of action via the 
inhalation route of exposure.  IRIS does not present an oral CSF for hexavalent chromium; therefore, 
a value meeting Tier 3 criteria developed by NJDEP (2009) was used in this BHHRA.  While NJDEP’s 
documentation indicates that there is no clear evidence of mutagenic mode of action via the oral route 
of exposure, hexavalent chromium has been evaluated for mutagenic mode of action for the oral route 
of exposure in this BHHRA (Proctor et al. 2012).  USEPA’s Office of Pesticide Programs (OPP) has 
concluded that the weight-of evidence supports that hexavalent chromium may act through a 
mutagenic mode of action following administration via drinking water and has also recommended that 
ADAFs be applied when assessing cancer risks from early-life exposure (< 16 years of age).  USEPA 
is currently re-evaluating hexavalent chromium through the IRIS process.   

In this BHHRA, the following ADAFs are applied to potentially carcinogenic PAHs, trichloroethene, 
and hexavalent chromium, as recommended by USEPA (2005b): 

• Ages 0-2:  ADAF = 10; 

• Ages 2-6: ADAF = 3; 

• Ages 6-16: ADAF = 3; 

• Ages>16: ADAF = 1. 

Age-weighted ADAFs were calculated for each child and adolescent age group based on the 
exposure durations.  For the RME scenarios, the ADAFs for the entire age span of the receptor were 
averaged.  For the CTE scenarios, the exposure duration was assumed to occur during the latter part 
of the child’s age range based on the exposure durations.  The derivation of the ADAFs for each age 
range is presented below.  Supplemental tables providing the calculations of risk by age range for 
each of the non-adult receptors  are provided in Appendix H (i.,e., for the young child, two age groups 
are included, age 1<2 with an ADAF of 10 and ages 2<7 with an ADAF of 3).  The total potential risk 
for each receptor/age group is then shown in the main tables in Appendix H and included in the 
calculation of total potential risk. 
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Receptor Age (years) 1 to <7 7 to <19 7 to <14 14 to <19 
RME Exposure Duration (years) 6 12 7 5 
CTE Exposure Duration (years) 3 6 3 3 

Age Range     
0<1         
1<2 10       
2<3 3       
3<4 3       
4<5 3       
5<6 3       
6<7 3       
7<8   3 3   
8<9   3 3   
9<10   3 3   
10<11   3 3   
11<12   3 3   
12<13   3 3   
13<14   3 3   
14<15   3   3 
15<16   3   3 
16<17   1   1 
17<18   1   1 
18<19   1   1 
RME ADAF (a) 4.2 2.5 3 1.8 
CTE ADAF (b) 3 2 3 1 

(a) ADAF is the average of the ADAFs for the receptors assumed exposure duration, which is the same as 
the age span of the receptor. 

(b) ADAF is the average of the ADAFs for the latter years of the receptors’ assumed exposure duration, 
which is shorter than the age span of the receptor, indicated by highlighting above.  Note that for the 7 
to <14 year age group, the RME and CTE ADAFs are equivalent because the ADAF for the entire age 
span is the same (3). 

5.4 Gastrointestinal Absorption Efficiency 
As there are no dermal dose-response values available for the COPCs addressed in this BHHRA, oral 
dose-response values are used to evaluate dermal exposures.  The equation for calculating dermal 
absorption gives rise to an absorbed dose, making it necessary to adjust the oral toxicity factor to 
account for an absorbed rather than an administered dose.  This adjustment accounts for the 
absorption efficiency in the critical study that forms the basis of the RfD or CSF.  For example, in the 
case where oral absorption in the critical study is essentially complete (i.e., 100%), the absorbed dose 
is equivalent to the administered dose, and therefore no adjustment is necessary.  USEPA (2004b 
Exhibit 4-1) provides recommended adjustment factors for oral dose-response values.  For organic 
chemicals, no adjustment is considered necessary, since their gastrointestinal absorption is generally 
high.  Several of the inorganics evaluated in this risk assessment require adjustment, as indicated in 
Tables 5-1 and 5-2, including antimony, cadmium, chromium, manganese, mercury, silver, and 
vanadium. 
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5.5 Chemical-Specific Discussion 
The assessment of toxicity for the following COPCs with specific toxicological issues and approaches 
for the BHHRA is discussed in this section: 

• Dioxins and Furans (Section 5.5.1) 

• PCBs (Section 5.5.2) 

• PAHs (Section 5.5.3) 

• Arsenic (Section 5.5.4) 

• Lead (Section 5.5.5) 

• Mercury (Section 5.5.6) 

5.5.1 Dioxins and Furans 
Dioxins and furans are identified as COPCs in tissue, accessible surface sediment, and surface water.  
Because dioxins and furans occur in complex mixtures, the toxicity of 2,3,7,8-TCDD, by far the most 
extensively studied of the group, is used as a reference for the other members of this family of 
chlorinated chemicals.  Based on their ability to bind to the aryl hydrocarbon (Ah) receptor, seven 
2,3,7,8-chlorinated dioxin and ten 2,3,7,8-chlorinated furan congeners are assumed to have a 
mechanism of toxicity similar to that of TCDD.  TEFs have been developed by the WHO (Van den 
Berg et al. 2006) to equate the toxicity of each dioxin-like congener to that of TCDD.  TEFs have been 
identified for 17 dioxins and furans, ranging from 0.0003 to 1, as shown below.  In December 2010, 
USEPA published guidance that adopts the 2005 WHO mammalian TEFs for risk assessment 
(USEPA 2010d). 

Chemical WHO 2005 TEF 
Chlorinated dibenzo-p-dioxins 
2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDD 
OCDD 

 
1 
1 

0.1 
0.1 
0.1 
0.01 

0.0003 
Chlorinated dibenzofurans 
2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 

 
0.1 
0.03 
0.3 
0.1 
0.1 
0.1 
0.1 
0.01 
0.01 

0.0003 
Van den Berg et al. 2006, USEPA 2010d.   
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By multiplying the concentration of each dioxin-like congener in an environmental sample by its TEF, 
and summing the results, a TCDD-TEQ can be calculated for that sample; alternatively, the TEF can 
be applied to the TCDD oral CSF to derive congener-specific CSFs.  In this BHHRA, TCDD-TEQs 
have been calculated for each sample and EPCs were derived based on the TEQ concentrations. 

The HEAST CSF of 150,000 (mg/kg-day)-1 has been used to evaluate potential carcinogenic effects of 
TCDD-TEQ in all media, as recommended by USEPA (1996a, 2015d).  Section 7.3.6.1 of the 
uncertainty evaluation discusses other cancer toxicity values that have been published for TCDD.  
The USEPA RfD for TCDD (USEPA 2017a) of 7E-10 mg/kg-day is used to estimate the potential 
noncancer hazard associated with TCDD-TEQ exposure.   

5.5.2 Polychlorinated Biphenyls (PCBs) 
Total PCBs is identified as a COPC in tissue, sediment, and surface water.  Both congener and 
Aroclor data have been collected during the LPRSA RI program.  In accordance with the Data 
Usability and Data Evaluation Plan (Windward and AECOM 2015), the PCB congener data collected 
as part of the CPG’s sampling programs have been used to calculate PCB risks in the BHHRA.  The 
Aroclor data were not used in the BHHRA, however, the data are included in Appendix A, and 
summary statistics are provided in the COPC selection tables for informational purpose.  The 
approaches used to estimate potential carcinogenic risks and noncarcinogenic hazards associated 
with PCBs are described below.  In recognition of two potential mechanisms of toxicity, two separate 
sets of PCB and cumulative site risk/hazard estimates are presented in the BHHRA.  The uncertainty 
associated with the approaches is discussed in the uncertainty section (Section 7).   

5.5.2.1 Total PCBs Approach 

For the total PCBs approach, the potential risks/hazards posed by PCBs are calculated using the 
toxicity factors published on IRIS for PCB mixtures and specific Aroclors (USEPA 2017a).  The 
approach for evaluating carcinogenic effects is described first, followed by noncarcinogenic effects.   

Carcinogenic Effects 

The USEPA has evaluated the oral carcinogenicity toxicity data for total PCBs.  As shown below, the 
USEPA provides three tiers of oral CSFs on IRIS for evaluation of total PCBs present in 
environmental media: 1) high risk and persistence, 2) low risk and persistence, and 3) lowest risk and 
persistence (USEPA 2017a).  The choice of CSF for use depends on the route and medium of 
exposure and PCB chlorine content (USEPA 2017a).  The upper-bound and central-estimate oral 
CSFs of 2 (mg/kg-day)-1 and 1 (mg/kg-day)-1, respectively, are recommended by USEPA for food 
chain exposure (i.e., fish and shellfish consumption) and sediment ingestion, as shown below.  The 
CSFs are derived from animal cancer bioassay studies, and as mixtures of PCBs were used, the 
toxicity observed is the result of the combined effects of the mixtures on the whole animal (including 
dioxin-like effects, see below). 
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HIGH RISK AND PERSISTENCE 
Upper-bound slope factor:   2.0 (mg/kg-day)-1 
Central-estimate slope factor:   1.0 (mg/kg-day)-1 

Basis: Several studies on carcinogenicity of Aroclor 1260 and 1254 
Criteria for use: 
- Food chain exposure 
- Sediment or soil ingestion 
- Dust or aerosol inhalation 
- Dermal exposure, if an absorption factor has been applied 
- Presence of dioxin-like, tumor-promoting, or persistent congeners 
- Early-life exposure (all pathways) 
LOW RISK AND PERSISTENCE 
Upper-bound slope factor:   0.4 (mg/kg-day)-1 
Central-estimate slope factor:   0.3 (mg/kg-day)-1 

Basis: Several studies of carcinogenicity of Aroclor 1242 
Criteria for use: 
- Ingestion of water-soluble congeners 
- Inhalation of evaporated congeners 
- Dermal exposure if no absorption factor has been applied 
LOWEST RISK AND PERSISTENCE 
Upper-bound slope factor:   0.07 (mg/kg-day)-1 
Central-estimate slope factor:   0.04 (mg/kg-day)-1 

Basis: Several studies on carcinogenicity of Aroclor 1016 
Criteria for use: 
Congener or isomer analyses verify that congeners with more than 4 chlorines comprise less 
than 0.5% of total PCBs. 
USEPA 2017a. 

 

Based on the range of CSFs in IRIS, cancer risks from Total PCBs are evaluated as follows: 

RME Scenarios 

• High-risk and persistence, upper-bound CSF of 2 (mg/kg-day)-1 – ingestion of sediment, 
ingestion of fish tissue, and dermal contact with sediment; and 

• Low-risk and persistence upper-bound CSF of 0.4 (mg/kg-day)-1 – ingestion of surface 
water and dermal contact with surface water. 

CTE Scenarios 

• High-risk and persistence, central estimate CSF of 1 (mg/kg-day)-1 – ingestion of sediment, 
ingestion of fish tissue, and dermal contact with sediment; and 

• Low-risk and persistence, central estimate CSF of 0.3 (mg/kg-day)-1 – ingestion of surface 
water and dermal contact with surface water. 

The lowest risk and persistence CSFs listed above were not used in this BHHRA. 
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Noncarcinogenic Effects 

USEPA has not developed an oral RfD for PCBs as a class; however, USEPA has conducted 
threshold effect assessments for the following individual PCB mixtures: Aroclor 1254, 1016, and 1248 
(USEPA 2017a).  The USEPA provides an oral RfD of 2E-05 mg/kg-day for Aroclor 1254 and an oral 
RfD of 7E-05 mg/kg-day for Aroclor 1016.  Information on Aroclor 1248 was reviewed but a value was 
not estimated by USEPA.   

The Aroclor oral RfDs on IRIS (USEPA 2017a) are used to evaluate the potential for noncarcinogenic 
effects of total PCBs.  Although no specific guidance has been provided by the USEPA or others 
concerning whether to use the oral RfD for Aroclor 1016 or that for Aroclor 1254, it is reasonable and 
scientifically valid to use the oral RfD for the Aroclor that most closely approximates the congener 
composition in the environmental media being evaluated.  The RfD for Aroclor 1254 has been 
selected for the LPRSA, and is used to evaluate the noncarcinogenic effects of PCBs for all media.  
An IRIS assessment of the potential noncarcinogenic effects of PCB mixtures is currently underway 
(USEPA 2017a). 

5.5.2.2 Dioxin-like PCBs Approach 

For the dioxin-like PCBs approach, the potential risks/hazards posed by PCBs have been calculated 
separately for the dioxin-like congeners (PCB-TEQ) and the non-dioxin-like congeners (PCBs 
(non-DLC)), and then summed, as requested by USEPA Region 2 (2015d).  The approach for 
evaluating potential carcinogenic effects is described first, followed by noncarcinogenic effects.   

Carcinogenic Effects 

Certain PCB congeners have been identified as having a mechanism of toxicity similar to that of 
TCDD (USEPA 1996a; 2010d; Van den Berg et al. 2006).  The designation as a “dioxin-like 
compound” (DLC) is based on Ah receptor binding and similarities in biochemical activity and 
bioaccumulation potential.  Twelve coplanar PCBs with four or more chlorines with one or no 
substitutions at ortho positions have been identified as having dioxin-like toxicity, and TEFs have been 
developed to equate the toxicity of each dioxin-like PCB congener to that of TCDD (Van den Berg et 
al. 2006).  The “coplanar” PCBs lack ortho chlorines on both rings, allowing the rings to orient in the 
same plane, but this conformation is not rigid.  USEPA’s December 2010 guidance adopts the 2005 
WHO mammalian TEFs for the 12 coplanar PCBs (USEPA 2010d).  The TEFs for dioxin-like PCBs 
range from 0.00003 to 0.1, as indicated below. 

  



FINAL 

July 2017 5-14 AECOM 

Chemical WHO 2005 TEF 
Non-ortho–substituted PCBs 
3,3’,4,4’-tetraCB (PCB 77) 
3,4,4’,5-tetraCB (PCB 81) 
3,3’,4,4’,5-pentaCB (PCB 126) 
3,3,’4,4’,5,5’-hexaCB (PCB 169) 

 
0.0001 
0.0003 

0.1 
0.03 

Mono-ortho–substituted PCBs 
2,3,3’,4,4’-pentaCB (PCB 105) 
2,3,4,4’,5-pentaCB (PCB 114) 
2,3’,4,4’,5-pentaCB (PCB 118) 
2’,3,4,4’,5-pentaCB (PCB 123)  
2,3,3’,4,4’,5-hexaCB (PCB 156)  
2,3,3’,4,4’,5’-hexaCB (PCB 157)  
2,3’,4,4’,5,5’-hexaCB (PCB 167)  
2,3,3’,4,4’,5,5’-heptaCB (PCB 189) 

 
0.00003 
0.00003 
0.00003 
0.00003 
0.00003 
0.00003 
0.00003 
0.00003 

Van den Berg et al. 2006; USEPA 2010d. 
 

As with the TEQ approach described in Section 5.5.1 for TCDD-TEQ, PCB-TEQs have been 
calculated using the TEFs for the 12 coplanar PCBs (USEPA 2010d).  The potential cancer risk posed 
by PCB-TEQ is evaluated in the BHHRA using the CSF for 2,3,7,8-TCDD of 150,000 (mg/kg-day)-1.  
For the remaining congeners that are considered non-dioxin-like, the IRIS PCB cancer slope factors 
described above are used to calculate cancer risk, after subtracting the mass of dioxin-like congeners 
from the total.  This approach is consistent with Example 3 in PCBs: Cancer Dose-Response 
Assessment and Application to Environmental Mixtures (USEPA 1996a).  The uncertainties 
associated with assessing carcinogenic effects using this approach are discussed in the uncertainty 
analysis section. 

Noncarcinogenic Effects 

The RfD derived for TCDD is used to evaluate the potential noncarcinogenic effects of dioxin-like 
PCBs, as requested by USEPA Region 2 (2015d).  For the remaining PCBs (non-DLC), the RfD for 
Aroclor 1254 is used to evaluate potential noncarcinogenic effects, after subtracting the mass of 
dioxin-like congeners from the total.  

The USEPA (2013d) has indicated that the TEF approach is most appropriate for exposures via the 
oral exposure route, and can be used for evaluating the risk posed by ingestion of soil, sediments, 
water, and fish contaminated with 2,3,7,8-TCDD and DLCs (although there is greater uncertainty in 
applying TEFs to abiotic media than to biotic media (Van den Berg et al. 2006)).  The TEFs may be 
applied to other exposure routes (i.e., dermal and inhalation) as an estimate, and the fractional 
contribution of each exposure route to the predicted TEQ should be identified (USEPA 2013d).  
USEPA (2013d) also recommends that risk assessors identify the fraction of the total TEQ attributable 
to 2,3,7,8-TCDD (for which uncertainty is “relatively low”) and attributable to DLCs (for which 
uncertainty is “somewhat higher”).  The relative contribution of 2,3,7,8-TCDD, the remaining 
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TCDD-TEQ, and PCB-TEQ to total TEQ risk is discussed in the uncertainty section (Section 7), as 
well as the potential overestimation from summing the risks/hazards for the two forms of PCBs.34F

35 

5.5.3 Polycyclic Aromatic Hydrocarbons (PAHs) 
One or more PAHs, including PAHs considered potentially carcinogenic and several currently not 
considered potentially carcinogenic by USEPA (USEPA 2017a,b) are identified as COPCs in tissue, 
sediment and surface water.  The following PAHs have been identified as COPCs in sediment, and a 
subset in tissue and/or surface water (identified below with an asterisk): 

Potentially Carcinogenic 

• Benz(a)anthracene* 

• Benzo(a)pyrene* 

• Benzo(b)fluoranthene* 

• Benzo(k)fluoranthene 

• Chrysene 

• Dibenz(a,h)anthracene* 

• Indeno(1,2,3-cd)pyrene*  

• C2-Benzanthracene/chrysenes 

Noncarcinogenic 

• Naphthalene* 

• C2-Benzanthracene/chrysene 

Benzo(a)pyrene (BaP) is the most studied of the PAHs and the only one for which rodent bioassay 
data are adequate for estimating an oral CSF.  Therefore, the carcinogenic potency of the other PAHs 
with presumed carcinogenic effects (USEPA 1993c, USEPA 2017b) is evaluated relative to BaP using 
relative potency factors (RPFs).  The current USEPA RPFs are shown below.  By multiplying the BaP 
CSF by each of the RPFs, a PAH-specific oral CSF can be calculated.  The resulting CSFs applied in 
the BHHRA are shown below. 

  

                                                      
35 Summing non-dioxin-like PCB risks/hazards and PCB-TEQ risks/hazards has the potential to overestimate the 

risk/hazard posed by the PCB mixture, as co-planar PCBs were present in the commercial mixtures used to 
derive the Aroclor CSF and RfD.  However, the degree of this overestimation is uncertain. 
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  Relative Oral Cancer  
  Potency Factor Slope Factor CSF 
Chemical (USEPA 1993c) (mg/kg-day)-1 Source 
      
Benzo(a)pyrene 1 1 USEPA 2017a 
Benzo(a)anthracene 0.1 0.1 BaP CSF x RPF 
Benzo(b)fluoranthene 0.1 0.1 BaP CSF x RPF 
Benzo(k)fluoranthene 0.01 0.01 BaP CSF x RPF 
Chrysene 0.001 0.001 BaP CSF x RPF 
Dibenz(a,h)anthracene 1 1 BaP CSF x RPF 
Indeno(1,2,3-c,d)pyrene 0.1 0.1 BaP CSF x RPF 

C2-Benzanthracene/chrysenes Not available 0.001 

Chrysene CSF 
used, based on 

structural similarity 
(USEPA 2015i) 

RPF – Relative potency factor 
CSF – Cancer slope factor 

An RfD is available from IRIS (USEPA 2017a,b) for benzo(a)pyrene.  Currently, oral RfDs are not 
available for the other potentially carcinogenic PAHs from USEPA’s hierarchy of sources (USEPA 
2003a).  Therefore, oral RfDs have not been assigned to the other potentially carcinogenic PAHs.  
The uncertainty associated with potential noncarcinogenic effects of the other potentially carcinogenic 
PAHs is discussed in the uncertainty analysis.  

An oral RfD of 0.02 mg/kg-day is available from IRIS for naphthalene (USEPA 2017a).  The oral RfD 
for fluoranthene (0.04 mg/kg-day) has been identified as a surrogate for C2-benzanthracene/chrysene 
(USEPA 2015i). 

5.5.4 Arsenic 
Arsenic is identified as a COPC in tissue (crab), sediment, and surface water.  Arsenic can be found in 
the environment in several forms; however, it is the inorganic form that is toxic to humans.  Thus, for 
risk evaluation of seafood, it is important to quantify both species of arsenic present in the tissue, as 
the inorganic form usually comprises only a small fraction of total arsenic in fish and shellfish (i.e., 
typically less than 10 percent) (Schoof et al. 1999, Greene and Crecelius 2006, Karouna-Renier et al. 
2007).  The various organic arsenic compounds in fish and shellfish (arsenobetaine, arsenocholine, 
monomethylarsonic acid (MMA), dimethylarsinic acid (DMA), arsenosugars, and arsenolipids) are 
considered to be less toxic or relatively non-toxic to humans (ATSDR 2007).  The vast majority of total 
arsenic in marine animals is arsenobetaine, which is largely inert, non-toxic and rapidly excreted 
(Borak and Hosgood 2007).  Generally, little or no MMA or DMA is found in seafood; detectable levels 
have been reported in mainly fatty types of fish (Borak and Hosgood 2007). 

The 2009 RI/FS tissue samples were analyzed for both total and inorganic arsenic.  No inorganic 
arsenic was detected in any of the fish species’ fillet samples; therefore, arsenic is not identified as a 
COPC in fish tissue.  Inorganic arsenic was detected and identified as a COPC in all three of the crab 
tissue types (muscle only, hepatopancreas only, and muscle/hepatopancreas combined).  Total 
arsenic was identified as a COPC in surface water and accessible surface sediment. 

The oral CSF of 1.5E+00 (mg/kg-day)-1 and the oral RfD of 3E-04 mg/kg-day currently listed on IRIS 
(USEPA 2017a) were used to evaluate potential risk associated with exposure to arsenic in accessible 
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surface sediment and surface water.  The inorganic arsenic toxicity factors were used in combination 
with the DMA MRL of 2E-02 mg/kg-day to evaluate potential risk associated with ingestion of crab 
because inorganic arsenic was identified as a COPC in crab tissue.  To estimate organic arsenic, 
inorganic arsenic concentrations were subtracted from total arsenic concentrations in crab tissue and 
risk associated with that fraction of the crab tissue was estimated using the DMA MRL.  This 
represents a highly conservative initial approach for evaluating risk associated with organic arsenic in 
edible tissue since the majority of organic arsenic in fish and shellfish is the non-toxic arsenobetaine 
species (ATSDR 2007, Borak and Hosgood 2007) rather than DMA. 

5.5.5 Lead 
Lead is a COPC in accessible surface sediment, surface water, and blue crab tissue (muscle and 
hepatopancreas).  Lead is evaluated using blood lead models in Appendix G (USEPA 1994, USEPA 
2003b, USEPA 2009b). 

5.5.6 Mercury 
Mercury has been speciated in all LPRSA samples, with results provided for total mercury and methyl 
mercury.  Mercury is identified as a COPC in tissue (all species and tissue types) and sediment.  
There are three primary forms of mercury that are most relevant for HHRAs: 

• Elemental mercury vapor 

• Divalent inorganic mercury (usually assumed to be mercuric chloride); and  

• Methyl mercury 

Each of these three forms of mercury is characterized by somewhat different health endpoints and 
each form of mercury has a dose-response factor.   

Mercury in sediment can be present as mercuric chloride (HgCl2) or mercury hydroxide (Hg(OH)2) 
organic complexes, as well as mercuric sulfide (HgS) and mercuric oxide (HgO) forms (USEPA 
1997c).  Of these mercury species, only HgCl2 has a USEPA-derived dose-response factor.  Typically, 
less than 10% of the total mercury in a water column exists as a methylmercury complex; the majority 
is expected to be present as divalent mercury complexed with dissolved organic carbon.  Nearly 100% 
of the mercury found in fish muscle tissue is methylated (USEPA 1997c).  Because it is a vapor, 
elemental mercury exposure occurs primarily via inhalation (USEPA 1997d); however, exposure via 
inhalation of mercury in sediment is not considered a complete exposure pathway in this BHHRA.   

The 2009 RI/FS tissue samples were analyzed for both total and organic (methyl) mercury, and both 
were detected in all species of fish and crab tissue types.  Both total and methyl mercury were 
identified as COPCs in these tissue types.  The IRIS methyl mercury RfD of 1E-04 mg/kg-day 
(USEPA 2017a) is used to evaluate the potential risk associated with organic mercury in fish and crab 
tissue.  Concentrations of inorganic mercury in tissue are estimated by subtracting methyl mercury 
concentrations from total mercury (accounting for differences in chemical form and molecular weight), 
and the IRIS RfD for mercuric chloride of 3E-4 mg/kg-day is used to evaluate this fraction.   

In sediment, total mercury was identified as a COPC.  USEPA’s IRIS RfD for mercuric chloride of 3E-4 
mg/kg-day (USEPA 2017a) is used to evaluate total mercury in this medium. 
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6.0   Risk Characterization 

The potential risk to human health associated with potential exposure to COPCs in environmental 
media at the LPRSA is evaluated in this step of the risk assessment process.  Risk characterization is 
the process in which the toxicity information (Section 5.0) is integrated with quantitative estimates of 
human exposure derived in the Exposure Assessment (Section 4.0).  The result is a quantitative 
estimate of the likelihood that humans will experience any adverse health effects given the exposure 
assumptions made.  Two general types of health risk are characterized for each potential exposure 
pathway considered: potential carcinogenic risk and potential noncarcinogenic hazard.  Potential 
carcinogenic risk is evaluated by averaging exposure over a normal human lifetime, which, based on 
USEPA guidance (1989b), is assumed to be 70 years.35F

36  Potential noncarcinogenic hazard is 
evaluated by averaging exposure over the total exposure period. 

Characterization of the potential health effects of potential carcinogenic and noncarcinogenic 
chemicals is approached in very different ways.  The difference in approaches arises from the 
assumption that substances with possible carcinogenic action proceed by a no-threshold mechanism, 
whereas other toxic actions may have a threshold, i.e., a dose below which few individuals would be 
expected to respond.  Thus, under the no-threshold assumption, it is necessary to calculate a risk, but 
for chemicals with a threshold, it is possible to simply characterize an exposure as above or below the 
threshold.  In risk assessment, that threshold is termed a reference dose or reference concentration.  
Reference doses as well as cancer slope factors were discussed in Section 5.0.  The approach to 
carcinogenic risk characterization is presented in Section 6.1, and the approach to noncarcinogenic 
hazard characterization is presented in Section 6.2.  The risk characterization results are presented in 
Section 6.3.  Chemicals of Concern (referred to as potential COCs) are selected in Section 6.4.  
Section 6.5 presents the background evaluation and puts the results of the risk characterization into 
context based on background conditions.  The risk calculations are presented in RAGS Part D format 
(Table 7 series) in Appendix H. 

6.1 Carcinogenic Risk Characterization 
The purpose of carcinogenic risk characterization is to estimate the upper-bound likelihood that a 
receptor will develop cancer in his or her lifetime as a result of exposure to a chemical in 
environmental media.  This likelihood is a function of the dose or concentration of a chemical 
(described in the Exposure Assessment, Section 5.0) and the toxicity values, the CSF (described in 
the Toxicity Assessment, Section 4.0) for that chemical.  The Excess Lifetime Cancer Risk (ELCR) is 
the incremental likelihood of contracting cancer due to exposure to site-related chemicals.  The terms 
“excess” and "incremental" imply the risk is due to environmental chemical exposure above that 
experienced by a population in the course of daily life. 

                                                      
36 More up-to-date “lifetimes” of 75 years (males), 80 years (females), and 78 years (males and females) are 

provided in the USEPA’s updated Exposure Factors Handbook (2011a), which would lower cancer risk 
estimates by approximately 7% (males only), 13% (females only), and 10% (males and females combined).  
However, the Office of Research and Development (ORD)/NCEA is re-considering the appropriateness of 
updating this factor for purposes of calculating lifetime average daily dose, and the standard default exposure 
assumption for lifetime remains 70 years (USEPA 2014a). 
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The relationship between the ELCR and the estimated Lifetime Average Daily Dose (LADD) of a 
chemical for oral and dermal exposures may be expressed as: 

ELCR = 1-e-(CSF x Lifetime intake) Equation 6-1 

where: 

ELCR = excess lifetime cancer risk 
CSF = cancer slope factor 

When the product of the CSF and the lifetime intake is much greater than 1, the ELCR approaches 1 
(i.e., 100% probability).  When the product is less than 0.01 (1 chance in 100), the equation can be 
closely approximated by: 

ELCR = Lifetime intake (mg/kg-day) x CSF (mg/kg-day)-1  Equation 6-2 

where: 

ELCR = excess lifetime cancer risk 
CSF = cancer slope factor 

The product of the CSF and the lifetime intake is unitless, and provides an upper bound estimate of 
the potential carcinogenic risk associated with a receptor’s exposure to that chemical via that pathway.  
For chemicals with a mutagenic mode of action, as discussed in Section 5.3, the LADD for oral and 
dermal pathways is multiplied by the applicable ADAF. 

Potential carcinogenic risks are calculated for each receptor by summing across multiple chemicals 
and pathways.  In addition to calculating carcinogenic risks for each age group, the young child and 
adult age group carcinogenic risks are summed to estimate potential cumulative risks to one individual 
who is assumed to be exposed over the full residential exposure period of 26 years (6 years as a 
young child and 20 years as an adult).  Thus, potential carcinogenic risks for a combined young 
child/adult age group are calculated for each of the angler, swimmer, and wader receptors.  Because 
the boater receptor consists of three age groups that represent three separate individuals, potential 
carcinogenic risks for the boater age groups are not summed. 

In current regulatory risk assessment, it is assumed that cancer risks are additive or cumulative, 
although it is generally accepted that not all chemicals with presumed carcinogenic effects act via the 
same modes of action or exert toxicity on the same target organ (USEPA 2005b).  Pathway and area 
specific risks have been summed to estimate the total site potential cancer risk for each receptor, 
regardless of the target organ effects of each potentially carcinogenic COPC.  

For each receptor and area, the total ELCR is compared to the NCP risk range of 10-4 to 10-6 (one in 
ten thousand to one in one million).  The risk levels used to evaluate risk assessment results are 
based on USEPA guidance (USEPA 1991a).  Regarding establishment of target risk levels for 
evaluating baseline risk assessment results, USEPA (1991a) guidance states, “Where the cumulative 
carcinogenic site risk to an individual based on reasonable maximum exposure for both current and 
future land use is less than 10-4, and the noncarcinogenic hazard quotient is less than 1, action 
generally is not warranted unless there are adverse environmental impacts.”  The guidance further 
states, “The upper boundary of the risk range is not a discrete line at 10-4, although USEPA generally 
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uses 10-4 in making risk management decisions.  A specific risk estimate around 10-4 may be 
considered acceptable if justified based on site-specific conditions.” 

Thus, a cumulative risk level of 10-4 will be used to put the cancer risk assessment results in context.  
If the cumulative carcinogenic risk for a receptor is less than 10-4, then no further evaluation or action 
will be recommended based on potential carcinogenic risks.  Where the cumulative carcinogenic risk 
for a receptor is greater than 10-4, the NCP risk range has been exceeded.  In these cases, potential 
COCs are identified as COPCs with individual pathway risks greater than 10-6.  Additionally, as 
previously noted, in determining the need for remedial action, consideration must also be given to 
cumulative noncarcinogenic hazards, as discussed in the following section. 

6.2 Noncarcinogenic Hazard Characterization 
The potential for exposure to a chemical to result in adverse noncarcinogenic health effects is 
estimated for each receptor by comparing the chronic intake for each COPC with the RfD for that 
COPC.  The resulting ratio, which is unitless, is known as the HQ for that chemical.  The HQ is 
calculated using the following equation: 

)(mg/kg-dayRfD
/kg-day)Intake (mgChronic HQ  

=  Equation 6-3 

where: 

HQ = hazard quotient 
RfD = reference dose 

When the HQ is less than or equal to one, the RfD has not been exceeded, and no adverse 
noncarcinogenic effects are expected (USEPA 1989b, 1991a).  If the HQ is greater than one, there 
may be potential for adverse noncarcinogenic health effects to occur; however, the magnitude of the 
HQ cannot be directly equated to a probability or effect level.  

The total hazard index (HI) is calculated for each exposure pathway by summing the HQs for each 
individual chemical.  The total site HI is calculated for each potential receptor by summing the HIs for 
each pathway associated with that receptor.  In addition, a more detailed evaluation of the HI by target 
organ effect is performed (USEPA 1989b).  

A summary of all HIs for each receptor group is presented in this section and compared to the goal of 
protection of an HI equal to 1 (USEPA 1991a).  The tables summarizing the HI show both the total HI 
and the HI by target organ effect.  Each COPC that causes an exceedance of the HI of 1 for a 
particular receptor and for a particular target organ effect is designated a potential COC.  Where the 
cumulative target organ effect HIs for a receptor are less than 1, then no further evaluation or action 
will be recommended based on potential noncarcinogenic hazards (carcinogenic risks must also be 
considered as discussed above).  Where the cumulative target organ effect HI for a receptor is greater 
than 1, the goal of protection of an HI equal to 1 has been exceeded.  In these cases, potential COCs 
are identified as those COPCs with individual pathway HQs greater than 0.1. 

6.2.1 Risk Characterization for Lead 
Lead was identified as a COPC in accessible sediment, surface water, and crab muscle/ 
hepatopancreas tissue.  Predicted blood lead levels are compared to USEPA’s blood lead level of 
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concern of 10 micrograms of lead per deciliter of blood (ug/dL) for both adults and children.  In 
addition, the USEPA risk reduction goal is at least 95% of young children in a population potentially 
exposed to lead having blood lead levels below 10 ug/dL.36F

37  Appendix G presents the lead risk 
assessment; the results for each receptor are summarized in Section 6.3.6. 

6.3 Risk Characterization Results 
The results of the risk characterization are presented below by receptor, highlighting risks exceeding 
10-4 and/or a noncancer HI greater than 1.  The risk calculations showing COPC-specific risks for 
each receptor, medium, and exposure pathway are presented in the prescribed RAGS Part D Table 7 
format in Appendix H for both RME and CTE.37F

38  Similarly, the RAGS Part D Table 9 series, which 
summarize the results, including the analyses of HIs greater than one on a target organ effect basis, 
are presented in Appendix I for both RME and CTE.  Appendix J presents tables showing the percent 
contribution of each COPC to the total risk.   

Consistent with guidance (USEPA 1989b), potential carcinogenic risks and noncarcinogenic hazard 
indices are presented in the text and tables using one significant figure.38F

39  As discussed in 
Section 5.5.2, two sets of total cancer risk and noncancer hazard estimates are derived, one based on 
total PCBs and the other based on the sum of PCB-TEQ and PCBs (non-DLC) (referred to in the text 
as PCB-TEQ).  Both sets of estimates are presented in the receptor tables below, and in the RAGS 
Part D tables in Appendices H (Table 7s) and I (Table 9s). 

6.3.1 Recreational Angler 
Recreational anglers are assumed to be exposed to COPCs in accessible surface sediment via 
incidental ingestion and dermal contact, to COPCs in surface water via incidental ingestion and 
dermal contact, and to COPCs in fish or crab caught recreationally in the LPRSA.  While surveys have 
identified anglers who catch and consume fish from the LPRSA, crabbing and crab consumption in 
the LPRSA has been found to be minimal (Desvousges et al. 2001; AECOM 2014a).  Crab 
consumption rates assumed in this evaluation are based on anglers who catch and consume crabs 
from the Newark Bay Complex, which includes tidal portions of the Hackensack River, Arthur Kill, and 
Kill van Kull (Burger 2002). 

Three age groups were evaluated: a young child, an adolescent, and an adult.  Although young 
children are assumed to ingest fish or crab caught by the adult or adolescent angler, they are 

                                                      
37 The Centers for Disease Control and Prevention has updated its reference value for lead in the blood of 

children to 5 ug/dL and EPA is currently evaluating the updated value. 
38 Following completion of the RAGS Part D Tables, toxicity values for potentially carcinogenic PAHs, cis- and 

trans-nonachlor, and oxychlordane were updated, resulting in changes to the calculated risks and hazards for 
these COPCs from those presented in Appendix H and Appendix I. Appendix J (COPC Percent Contribution 
Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated 
risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. The impacts of the toxicity value updates on total site risks and hazards are negligible; in addition, 
benzo(a)pyrene, cis-nonachlor, and oxychlordane are no longer potential COCs.  Appendix O provides a 
summary of the updated toxicity data and the impact on the BHHRA. 

39 Based on standard practice for number rounding, risk estimates where the first digit after the decimal place is 
equal to or greater than 5 were rounded up (e.g., 1.5x10-4 rounds to 2x10-4), and risk estimates where the digit 
after the decimal place is less than 5 were rounded down (e.g., a hazard index of 1.4 rounds to 1). 
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expected to rarely accompany the family member who is fishing.  Exposures would be much less than 
those experienced by children who visit the river specifically to wade or swim (exposures that are 
addressed in the wading and swimming scenarios).  Therefore, in accordance with the revised RARC 
Plan, the exposure of a young child angler to sediment and surface water is not evaluated under the 
angling scenario.   

Potential sediment risks have been calculated for the LPRSA on a sitewide basis, as well as in three-
mile river segments; see Section 4.4.2 for more detail.  Potential surface water risks have been 
calculated on a sitewide basis.  Therefore, to derive the total potential risks for the adolescent and 
adult angler for each tissue ingestion scenario, the potential sediment risks (sitewide and by river 
segment) and the potential surface water risks (sitewide) have been summed with the sitewide 
potential tissue ingestion risks under each scenario.  It should be noted that the approach of summing 
sitewide and river segment risks/hazards with sitewide surface water risks/hazards has been applied 
to the other receptors with sediment and surface water exposures.  Tables 6-3 through 6-6 present 
sitewide cancer and noncancer results for fish and crab consumption, and Tables 6-9 (RME cancer), 
6-10 (RME noncancer), 6-13 (CTE cancer) and 6-14 (CTE noncancer) present results by river 
segment for the angler receptor.  The results are discussed below for each age group.   

6.3.1.1 Recreational Angler - Young Child 

A summary of the total potential risks and HIs is presented below; exceedances of the NCP risk range 
and the goal of protection of an HI equal to 1 are shaded.   

Recreational Angler  
Young Child (Age 1 to <7) 

Media RAGS D 
Table  Scenario 

RME CTE 
Total Risk Total HI Total Risk Total HI 

Fish 
Tissue 9.1 

RME Mixed Fish Dieta          

   Based on Total PCBs b 1E-03 177 4E-05 13 

   Based on PCB-TEQ & non-DLCs c 1E-03 193 5E-05 15 

Crab 
Tissue 9.5 

Crab Muscle & Hepatopancreas         

   Based on Total PCBs b 4E-04 44 3E-05 7 

   Based on PCB-TEQ & non-DLCs c 4E-04 50 3E-05 8 
  a RME mixed fish diet comprised of equal fractions of American eel, channel catfish, largemouth/smallmouth bass, white 
perch, and common carp. 
 b Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC). 
 c Total Risk and Total HI based on all COPCs excluding total PCBs. 

 

The cumulative total potential RME cancer risks for the young child angler who consumes the RME 
mixed fish diet or the crab muscle and hepatopancreas diet are approximately 1x10-3 (fish) and  
4x10-4 (crab) for both PCB approaches, which exceed the NCP risk range.  The exceedances are due 
primarily to TCDD-TEQ, and to a lesser extent, PCBs in fish and crab tissues (see Appendix J).  The 
cumulative total potential CTE cancer risks for the young child angler are within the NCP risk range for 
both fish and crab consumption.   

The cumulative total potential RME noncancer HIs for the young child angler who consumes the RME 
mixed fish diet are 177 and 193 for total PCBs and PCB-TEQ, respectively, which exceed the goal of 
protection of an HI equal to 1.  The cumulative total potential CTE HIs for the young child fish 
consumer are over ten-fold lower than the RME (HIs of 13 and 15 based on PCB toxicity approach), 
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but still exceed an HI of 1.  The cumulative total potential RME noncancer HIs for the young child 
angler who consumes crab muscle and hepatopancreas are 44 and 50 for total PCBs and PCB-TEQ, 
respectively, which exceed the goal of protection of an HI equal to 1.  The cumulative total potential 
CTE HIs for the young child crab consumer of 7 and 8 also exceed an HI of 1.  The exceedances are 
due primarily to TCDD-TEQ, and to a lesser extent, PCBs in fish and crab tissues (see Appendix J).   

6.3.1.2 Recreational Angler - Adolescent 

A summary of the medium-specific and total potential risks and HIs is presented below; exceedances 
of the NCP risk range and the goal of protection of an HI equal to 1.  The cumulative total 
risks/hazards shown at the bottom of the table are for sitewide sediment and RM 6-9 East Bank (the 
river segment/area with the highest risk/hazard).   
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Recreational Angler  
Adolescent (Age 7 to <19) 

Media RAGS D Table  Scenario 
RME CTE 

Total 
Risk 

Total 
HI 

Total 
Risk 

Total 
HI 

Accessible 
Surface 

Sediment 

9.2 
Sitewide         
   Based on Total PCBs b 

2E-05 0.6 3E-06 0.2 
   Based on PCB-TEQ & non-DLCs c 

9.21 

RM 0-3         
   Based on Total PCBs b 

6E-06 0.3 1E-06 0.1 
   Based on PCB-TEQ & non-DLCs c 
RM 3-6         
   Based on Total PCBs b 

3E-06 0.2 6E-07 0.1 
   Based on PCB-TEQ & non-DLCs c 
RM 6-9         
   Based on Total PCBs b 

4E-05 3 8E-06 0.9 
   Based on PCB-TEQ & non-DLCs c 
RM 6-9 East Bank         
   Based on Total PCBs b 

6E-05 4 1E-05 1 
   Based on PCB-TEQ & non-DLCs c 
RM 9-12         
   Based on Total PCBs b 

1E-05 0.7 2E-06 0.2 
   Based on PCB-TEQ & non-DLCs c 
RM 12-15         
   Based on Total PCBs b 

3E-06 0.2 5E-07 0.1 
   Based on PCB-TEQ & non-DLCs c 
RM 15-17.4         
  Total PCBs b 

1E-06 0.04 2E-07 0.02 
  PCB-TEQ & non-DLCs c 

Surface Water 9.2 
Sitewide         
   Based on Total PCBs b 

8E-06 0.09 1E-06 0.03 
   Based on PCB-TEQ & non-DLCs c 

Fish Tissue 9.2 
RME Mixed Fish Dieta          
   Based on Total PCBs b 2E-03 116 4E-05 8 
   Based on PCB-TEQ & non-DLCs c 2E-03 127 5E-05 9 

Crab Tissue 9.6 
Crab Muscle & Hepatopancreas         
   Based on Total PCBs b 5E-04 29 3E-05 4 
   Based on PCB-TEQ & non-DLCs c 5E-04 33 4E-05 4 

Sitewide 
Cumulative 

Total 
Risk/Hazard 

9.2 
RME Mixed Fish Dieta          
   Based on Total PCBs b 2E-03 117 5E-05 8 
   Based on PCB-TEQ & non-DLCs c 2E-03 127 6E-05 9 

9.6 
Crab Muscle & Hepatopancreas         
   Based on Total PCBs b 5E-04 30 4E-05 4 
   Based on PCB-TEQ & non-DLCs c 6E-04 33 4E-05 5 

RM 6-9 East 
Bank 

Cumulative 
Total 

Risk/Hazard 

9.2 
9.21 

RME Mixed Fish Dieta          
   Based on Total PCBs b 2E-03 120 6E-05 9 
   Based on PCB-TEQ & non-DLCs c 2E-03 130 6E-05 10 

9.6 
9.21 

Crab Muscle & Hepatopancreas         
   Based on Total PCBs b 5E-04 33 4E-05 5 
   Based on PCB-TEQ & non-DLCs c 6E-04 36 5E-05 6 

a RME mixed fish diet comprised of equal fractions of American eel, channel catfish, largemouth/ smallmouth bass, white 
perch, and common carp. 
 b Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC). 
 c Total Risk and Total HI based on all COPCs excluding total PCBs. 
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The sitewide cumulative total potential RME cancer risk for the adolescent angler who consumes the 
RME mixed fish diet is 2x10-3 for both PCB approaches, which exceeds the NCP risk range.  The 
Sitewide cumulative total potential RME cancer risks for the adolescent angler who consumes the 
crab muscle and hepatopancreas diet is 5x10-4 and 6x10-4 for total PCBs and PCB-TEQ, respectively, 
which exceed the NCP risk range.  The exceedances are due primarily to TCDD-TEQ, and to a lesser 
extent, PCBs in fish and crab tissues (see Appendix J).  Direct contact with sediment and surface 
water are minor contributors to cumulative cancer risks, posing RME and CTE sitewide and segment-
specific risks within the NCP risk range.  The cumulative total potential CTE cancer risks for the 
adolescent angler who consumes fish or crab are within the NCP risk range.   

The sitewide cumulative total potential RME noncancer HIs for the adolescent angler who consumes 
the RME mixed fish diet are 117 and 127 for total PCBs and PCBs-TEQ, respectively, which exceed 
the goal of protection of an HI equal to 1.  The cumulative total potential Sitewide CTE HIs for the 
adolescent fish consumer are over ten-fold lower than the RME (HIs of 8 and 9), but still exceed an HI 
of 1.  The Sitewide cumulative total potential RME noncancer HIs for the adolescent angler who 
consumes crab muscle and hepatopancreas are 30 and 33 for total PCBs and PCB-TEQ, 
respectively, which exceed the goal of protection of an HI equal to 1.  The cumulative total potential 
Sitewide CTE HIs for the adolescent crab consumer of 4 and 5 also exceed an HI of 1.  The 
exceedances are due primarily to TCDD-TEQ, and to a lesser extent, PCBs in fish and crab tissues 
(see Appendix J).   

Direct contact with sediment and surface water are minor contributors to cumulative noncancer 
hazard, posing sitewide and segment-specific HIs below 1, with the exception of RM 6-9 and RM 6-9 
East Bank in particular.  The total sediment direct contact HIs for the adolescent angler are 3 and 4 for 
RM 6-9 and RM 6-9 East Bank, respectively.  On a target organ effect basis, the sediment direct 
contact HIs for reproductive and developmental effects exceed 1 for RM 6-9 and RM 6-9 East Bank 
due to TCDD-TEQ in accessible surface sediment, which contributes over 90% of the cumulative 
noncancer hazard.  Total sediment direct contact HIs for the adolescent angler under the CTE 
scenario are below an HI of 1. 

6.3.1.3 Recreational Angler – Adult 

A summary of the medium-specific and total potential risks and HIs is presented below; exceedances 
of the NCP risk range and the goal of protection of an HI equal to 1 are shaded.   
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Recreational Angler  
Adult 

Media RAGS D 
Table  Scenario 

RME CTE 
Total 
Risk 

Total 
HI 

Total 
Risk 

Total 
HI 

Accessible 
Surface 

Sediment 

9.3 
Sitewide         
   Based on Total PCBs b 

7E-06 0.2 1E-06 0.1 
   Based on PCB-TEQ & non-DLCs c 

9.22 

RM 0-3         
   Based on Total PCBs b 

3E-06 0.1 6E-07 0.05 
   Based on PCB-TEQ & non-DLCs c 
RM 3-6         
   Based on Total PCBs b 

2E-06 0.1 3E-07 0.02 
   Based on PCB-TEQ & non-DLCs c 
RM 6-9         
   Based on Total PCBs b 

2E-05 0.8 4E-06 0.3 
   Based on PCB-TEQ & non-DLCs c 
RM 6-9 East Bank         
   Based on Total PCBs b 

3E-05 1 6E-06 0.5 
   Based on PCB-TEQ & non-DLCs c 
RM 9-12         
   Based on Total PCBs b 

6E-06 0.2 1E-06 0.1 
   Based on PCB-TEQ & non-DLCs c 
RM 12-15         
   Based on Total PCBs b 

1E-06 0.1 3E-07 0.03 
   Based on PCB-TEQ & non-DLCs c 
RM 15-17.4         
  Total PCBs b 

5E-07 0.02 9E-08 0.01 
  PCB-TEQ & non-DLCs c 

Surface Water 9.3 
Sitewide         
   Based on Total PCBs b 

2E-06 0.03 4E-07 0.01 
   Based on PCB-TEQ & non-DLCs c 

Fish Tissue 9.3 
RME Mixed Fish Dieta          
   Based on Total PCBs b 3E-03 113 6E-05 8 
   Based on PCB-TEQ & non-DLCs c 3E-03 123 8E-05 8 

Crab Tissue 9.7 
Crab Muscle & Hepatopancreas         
   Based on Total PCBs b 7E-04 28 5E-05 4 
   Based on PCB-TEQ & non-DLCs c 9E-04 32 5E-05 4 

Sitewide 
Cumulative 

Total 
Risk/Hazard 

9.3 
RME Mixed Fish Dieta          
   Based on Total PCBs b 3E-03 113 6E-05 8 
   Based on PCB-TEQ & non-DLCs c 3E-03 124 8E-05 8 

9.7 
Crab Muscle & Hepatopancreas         
   Based on Total PCBs b 8E-04 29 5E-05 4 
   Based on PCB-TEQ & non-DLCs c 9E-04 32 5E-05 4 

RM 6-9 East 
Bank 

Cumulative 
Total 

Risk/Hazard 

9.3 
9.22 

RME Mixed Fish Dieta          
   Based on Total PCBs b 3E-03 114 7E-05 8 
   Based on PCB-TEQ & non-DLCs c 3E-03 125 8E-05 9 

9.7 
9.22 

Crab Muscle & Hepatopancreas         
   Based on Total PCBs b 8E-04 29 5E-05 4 
   Based on PCB-TEQ & non-DLCs c 9E-04 33 6E-05 5 

a RME mixed fish diet comprised of equal fractions of American eel, channel catfish, largemouth/   
 smallmouth bass, white perch, and common carp.    

  
b Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).    
c Total Risk and Total HI based on all COPCs excluding total PCBs.      
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The sitewide cumulative total potential RME cancer risk for the adult angler who consumes the RME 
mixed fish diet is 3x10-3 for both PCB approaches, which exceeds the NCP risk range.  The Sitewide 
cumulative total potential RME cancer risks for the adult angler who consumes the crab muscle and 
hepatopancreas diet are 8x10-4 and 9x10-4 for total PCBs and PCB-TEQ, respectively, which exceed 
the NCP risk range.  The exceedances are due primarily to TCDD-TEQ, and to a lesser extent, PCBs 
in fish and crab tissues (see Appendix J).  Direct contact with sediment and surface water are minor 
contributors to total cancer risk, posing RME and CTE sitewide and segment-specific risks within or 
below the NCP risk range.  The cumulative total potential CTE cancer risks for the adult angler who 
consumes fish or crab are within the NCP risk range.   

The sitewide cumulative total potential RME noncancer HIs for the adult angler who consumes the 
RME mixed fish diet are 113 and 124 for total PCBs and PCBs-TEQ, respectively, which exceed the 
goal of protection of an HI equal to 1.  The cumulative total potential CTE HIs for the adult fish 
consumer are over ten-fold lower than the RME (HI of 8 for both PCB approaches), but still exceed an 
HI of 1.  The Sitewide cumulative total potential RME HIs for the adult angler who consumes crab 
muscle and hepatopancreas are 29 and 32 for total PCBs and PCB-TEQ, respectively, which exceed 
the goal of protection of an HI equal to 1.  The cumulative total potential CTE HIs for the adult crab 
consumer of 4 for both PCB approaches also exceed an HI of 1.  The exceedances are due primarily 
to TCDD-TEQ, and to a lesser extent, PCBs in fish and crab tissues (see Appendix J).  Direct contact 
with sediment and surface water are minor contributors to total noncancer hazard, posing RME and 
CTE sitewide and segment-specific HIs at or below 1.   

6.3.1.4 Recreational Angler – Adult and Young Child Combined 

As discussed in Section 6.1, the assessment of potential carcinogenic effects includes an additional 
evaluation, in which it is assumed that the angler is exposed to COPCs at the LPRSA for the entire 26 
year residential exposure duration, with 6 years as a young child and 20 years as an adult.  A 
summary of the medium-specific and total potential risks for the combined young child/adult angler is 
presented below; exceedances of the NCP risk range are shaded.   
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Recreational Angler  
Combined Child/Adult (Cancer only)a 

Media RAGS D 
Table  Scenario 

RME CTE 
Total Risk Total Risk 

Accessible 
Surface Sediment 

9.4 
Sitewide     
   Based on Total PCBs b 7E-06 1E-06    Based on PCB-TEQ & non-DLCs c 

9.23 

RM 0-3     
   Based on Total PCBs b 3E-06 6E-07    Based on PCB-TEQ & non-DLCs c 
RM 3-6     
   Based on Total PCBs b 2E-06 3E-07    Based on PCB-TEQ & non-DLCs c 
RM 6-9     
   Based on Total PCBs b 2E-05 4E-06    Based on PCB-TEQ & non-DLCs c 
RM 6-9 East Bank     
   Based on Total PCBs b 3E-05 6E-06    Based on PCB-TEQ & non-DLCs c 
RM 9-12     
   Based on Total PCBs b 6E-06 1E-06    Based on PCB-TEQ & non-DLCs c 
RM 12-15     
   Based on Total PCBs b 1E-06 3E-07    Based on PCB-TEQ & non-DLCs c 
RM 15-17.4     
  Total PCBs b 

5E-07 9E-08 
  PCB-TEQ & non-DLCs c 

Surface Water 9.4 
Sitewide     
   Based on Total PCBs b 

2E-06 4E-07 
   Based on PCB-TEQ & non-DLCs c 

Fish Tissue 9.4 
RME Mixed Fish Dieta      
   Based on Total PCBs b 4E-03 1E-04 
   Based on PCB-TEQ & non-DLCs c 4E-03 1E-04 

Crab Tissue 9.8 
Crab Muscle & Hepatopancreas     
   Based on Total PCBs b 1E-03 7E-05 
   Based on PCB-TEQ & non-DLCs c 1E-03 8E-05 

Sitewide 
Cumulative Total 

Risk/Hazard 

9.4 
RME Mixed Fish Dieta      
   Based on Total PCBs b 4E-03 1E-04 
   Based on PCB-TEQ & non-DLCs c 4E-03 1E-04 

9.8 
Crab Muscle & Hepatopancreas     
   Based on Total PCBs b 1E-03 7E-05 
   Based on PCB-TEQ & non-DLCs c 1E-03 9E-05 

RM 6-9 East 
Bank Cumulative 

Total 
Risk/Hazard 

9.4 
9.23 

RME Mixed Fish Dieta      
   Based on Total PCBs b 4E-03 1E-04 
   Based on PCB-TEQ & non-DLCs c 4E-03 1E-04 

9.8 
9.23 

Crab Muscle & Hepatopancreas     
   Based on Total PCBs b 1E-03 8E-05 
   Based on PCB-TEQ & non-DLCs c 1E-03 9E-05 

a Potential cancer risks in this table represent exposures for a child and adult over a 26 year period, while 
  potential cancer risks and non-cancer hazards provided in the previous subsections are calculated  
  for the specific age ranges listed on the table and are not combined.    
b RME mixed fish diet comprised of equal fractions of American eel, channel catfish, largemouth/ 
 smallmouth bass, white perch, and common carp.    
c Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).   
d Total Risk and Total HI based on all COPCs excluding total PCBs.     
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The cumulative total potential RME cancer risk for the young child/adult angler who consumes the 
RME mixed fish diet is 4x10-3 for both PCB approaches, which exceeds the NCP risk range.  The 
cumulative total potential RME cancer risk for the child/adult angler who consumes crab muscle and 
hepatopancreas is 1x10-3 for both PCB approaches, which exceeds the NCP risk range.  The 
exceedances are due primarily to TCDD-TEQ, and to a lesser extent, PCBs in fish and crab tissues 
(see Appendix J).  Direct contact with sediment and surface water are minor contributors to total 
cancer risks, posing sitewide and segment-specific risks within or below the NCP range.  The 
cumulative total potential CTE cancer risks for the child/adult angler who consumes fish or crab are 
within the NCP risk range. 

6.3.2 Swimmer 
Swimmers are assumed to be exposed to COPCs in accessible surface sediment via incidental 
ingestion and dermal contact and to COPCs in surface water via incidental ingestion and dermal 
contact.  Three age groups were evaluated separately, a young child, an adolescent, and an adult.  
Additionally, a combined young child and adult were evaluated for potential carcinogenic effects 
assuming a 26 year exposure duration.  For the receptors who do not fish or crab, including the 
swimmer, wader, boater, and worker, Tables 6-1 and 6-2 present sitewide cancer and noncancer 
results, and Tables 6-7 (RME cancer), 6-8 (RME noncancer), 6-11 (CTE cancer) and 6-12 (CTE 
noncancer) present results by river segment for the swimmer receptor.  The results for each age 
group are discussed below.   

As discussed in Section 4.4.2, it is highly unlikely that swimming takes place below RM 6, however, 
both the RM 0-3 and RM 3-6 segments were evaluated for the swimmer receptor to provide a full 
representation of potential sediment direct contact risks by river segment.   

6.3.2.1 Swimmer – Young Child 

A summary of the potential risks and HIs for the young child swimmer is presented below; 
exceedances of the NCP risk range and the goal of protection of an HI equal to 1 are shaded.  
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Swimmer 
Young Child (Age 1 to <7) 

Media 
RAGS 

D 
Table  

Scenario 
RME CTE 

Total 
Risk 

Total 
HI 

Total 
Risk 

Total 
HI 

Accessible 
Surface 

Sediment 

9.9 
Sitewide         
  Based on Total PCBs a 1E-05 0.9 2E-06 0.3   Based on PCB-TEQ & non-DLCs b 

9.24 

RM 0-3         
  Based on Total PCBs a 5E-06 0.5 7E-07 0.2   Based on PCB-TEQ & non-DLCs b 
RM 3-6         
  Based on Total PCBs a 3E-06 0.2 4E-07 0.07   Based on PCB-TEQ & non-DLCs b 
RM 6-9         
  Based on Total PCBs a 3E-05 4 5E-06 1   Based on PCB-TEQ & non-DLCs b 
RM 6-9 East Bank         
  Based on Total PCBs a 5E-05 5 7E-06 2   Based on PCB-TEQ & non-DLCs b 
RM 9-12         
  Based on Total PCBs a 9E-06 1 1E-06 0.3   Based on PCB-TEQ & non-DLCs b 
RM 12-15         
  Based on Total PCBs a 2E-06 0.2 3E-07 0.08   Based on PCB-TEQ & non-DLCs b 
RM 15-17.4         
  Based on Total PCBs a 

1E-06 0.05 1E-07 0.02 
  Based on PCB-TEQ & non-DLCs b 

Surface Water 9.9 
Sitewide         
  Based on Total PCBs a 

2E-05 0.3 3E-06 0.1 
  Based on PCB-TEQ & non-DLCs b 

Sitewide 
Cumulative 

Total 
Risk/Hazard 

9.9 
Sitewide         
  Based on Total PCBs a 

3E-05 1 5E-06 0.4 
  Based on PCB-TEQ & non-DLCs b 

RM 6-9 East 
Bank 

Cumulative 
Total 

Risk/Hazard 

9.24 

RM 6-9 East Bank         
  Based on Total PCBs a 

7E-05 6 1E-05 2 
  Based on PCB-TEQ & non-DLCs b 

a Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC). 
b Total Risk and Total HI based on all COPCs excluding total PCBs.  

 

The cumulative total potential RME and CTE cancer risks for the young child swimmer are within the 
NCP risk range.  The cumulative total potential RME noncancer hazards for the young child swimmer 
are at or below an HI of 1, with the exception of RM 6-9 and RM 6-9 East Bank in particular.  The total 
sediment direct contact HIs for the young child swimmer are 4 and 5 for RM 6-9 and RM 6-9 East 
Bank, respectively.  On a target organ effect basis, the sediment direct contact HIs for reproductive 
and developmental effects exceed 1 for RM 6-9 (RME only) and RM 6-9 East Bank (RME and CTE) 
due to TCDD-TEQ in accessible surface sediment, which contributes over 90% of the cumulative 
noncancer hazard.   
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6.3.2.2 Swimmer – Adolescent 

A summary of the potential risks and HIs for the adolescent swimmer is presented below; 
exceedances of the NCP risk range and the goal of protection of an HI equal to 1.   

Swimmer 
Adolescent (Age 7 to <19) 

Media RAGS D 
Table  Scenario 

RME CTE 
Total Risk Total HI Total Risk Total HI 

Accessible 
Surface 

Sediment 

9.10 
Sitewide         
  Based on Total PCBs a 

2E-05 0.6 3E-06 0.2   Based on PCB-TEQ & non-DLCs b 

9.25 

RM 0-3         
  Based on Total PCBs a 

6E-06 0.3 1E-06 0.1   Based on PCB-TEQ & non-DLCs b 
RM 3-6         
  Based on Total PCBs a 

3E-06 0.2 6E-07 0.06   Based on PCB-TEQ & non-DLCs b 
RM 6-9         
  Based on Total PCBs a 

4E-05 3 8E-06 1   Based on PCB-TEQ & non-DLCs b 
RM 6-9 East Bank         
  Based on Total PCBs a 

6E-05 4 1E-05 1   Based on PCB-TEQ & non-DLCs b 
RM 9-12         
  Based on Total PCBs a 

1E-05 0.7 2E-06 0.2   Based on PCB-TEQ & non-DLCs b 
RM 12-15         
  Based on Total PCBs a 

3E-06 0.2 5E-07 0.07   Based on PCB-TEQ & non-DLCs b 
RM 15-17.4         
  Based on Total PCBs a 

1E-06 0.04 2E-07 0.02   Based on PCB-TEQ & non-DLCs b 

Surface 
Water 9.10 

Sitewide         
  Based on Total PCBs a 

4E-05 0.5 9E-06 0.3   Based on PCB-TEQ & non-DLCs b 
Sitewide 

Cumulative 
Total 

Risk/Hazard 
9.10 

Sitewide         
  Based on Total PCBs a 

6E-05 1 1E-05 0.5   Based on PCB-TEQ & non-DLCs b 

RM 6-9 East 
Bank 

Cumulative 
Total 

Risk/Hazard 

9.25 

RM 6-9 East Bank         
  Based on Total PCBs a 

1E-04 4 2E-05 2   Based on PCB-TEQ & non-DLCs b 

a Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC). 
b Total Risk and Total HI based on all COPCs excluding total PCBs. 

 

The cumulative total potential RME and CTE cancer risks for the adolescent swimmer are within the 
NCP risk range.  The cumulative total potential RME noncancer hazards for the adolescent swimmer 
are at or below an HI of 1, with the exception of RM 6-9 and RM 6-9 East Bank in particular.  The total 
sediment direct contact HIs for the adolescent swimmer are 3 and 4 for RM 6-9 and RM 6-9 East 
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Bank, respectively.  On a target organ effect basis, the sediment direct contact HIs for reproductive 
and developmental effects exceed 1 for RM 6-9 (RME only) and RM 6-9 East Bank (RME and CTE) 
due to TCDD-TEQ in accessible surface sediment, which contributes over 90% of the cumulative 
noncancer hazard.  

6.3.2.3 Swimmer – Adult 

A summary of the potential risks and HIs for the adult swimmer is presented below.  The cumulative 
total potential RME and CTE cancer risks and noncancer hazards for the adult swimmer are within or 
below the NCP risk range and the goal of protection of an HI equal to 1. 

Swimmer 
Adult 

Media RAGS D 
Table  Scenario 

RME CTE 
Total 
Risk 

Total 
HI 

Total 
Risk 

Total 
HI 

Accessible 
Surface 
Sediment 

9.11 
Sitewide         
  Based on Total PCBs a 7E-06 0.2 1E-06 0.08   Based on PCB-TEQ & non-DLCs b 

9.26 

RM 0-3         
  Based on Total PCBs a 3E-06 0.1 6E-07 0.05   Based on PCB-TEQ & non-DLCs b 
RM 3-6         
  Based on Total PCBs a 2E-06 0.05 3E-07 0.02   Based on PCB-TEQ & non-DLCs b 
RM 6-9         
  Based on Total PCBs a 2E-05 0.8 4E-06 0.3   Based on PCB-TEQ & non-DLCs b 
RM 6-9 East Bank         
  Based on Total PCBs a 3E-05 1 6E-06 0.5   Based on PCB-TEQ & non-DLCs b 
RM 9-12         
  Based on Total PCBs a 6E-06 0.2 1E-06 0.09   Based on PCB-TEQ & non-DLCs b 
RM 12-15         
  Based on Total PCBs a 1E-06 0.1 3E-07 0.03   Based on PCB-TEQ & non-DLCs b 
RM 15-17.4         
  Based on Total PCBs a 

5E-07 0.02 9E-08 0.007 
  Based on PCB-TEQ & non-DLCs b 

Surface 
Water 9.11 

Sitewide         
  Based on Total PCBs a 

1E-05 0.2 3E-06 0.08 
  Based on PCB-TEQ & non-DLCs b 

Sitewide 
Cumulative 

Total 
Risk/Hazard 

9.11 
Sitewide         
  Based on Total PCBs a 

2E-05 0.3 4E-06 0.2 
  Based on PCB-TEQ & non-DLCs b 

RM 6-9 East 
Bank 

Cumulative 
Total 

Risk/Hazard 

9.11 
9.26 

RM 6-9 East Bank         
  Based on Total PCBs a 

4E-05 1 9E-06 0.6 
  Based on PCB-TEQ & non-DLCs b 

a Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).  
b Total Risk and Total HI based on all COPCs excluding total PCBs.  
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6.3.2.4 Swimmer – Adult and Young Child Combined 

A summary of the potential risks for the young child/adult swimmer is presented below.  The 
cumulative total potential RME and CTE cancer risks for the young child/adult swimmer are at or 
within the NCP risk range.   

Swimmer 
Combined Child/Adult (Cancer only)a 

Media RAGS D 
Table  Scenario 

RME CTE 
Total Risk Total Risk 

Accessible Surface 
Sediment 

9.12 
Sitewide     
  Based on Total PCBs b 

2E-05 3E-06 
  Based on PCB-TEQ & non-DLCs c 

9.27 

RM 0-3     
  Based on Total PCBs b 

8E-06 1E-06 
  Based on PCB-TEQ & non-DLCs c 
RM 3-6     
  Based on Total PCBs b 

4E-06 7E-07 
  Based on PCB-TEQ & non-DLCs c 
RM 6-9     
  Based on Total PCBs b 

6E-05 9E-06 
  Based on PCB-TEQ & non-DLCs c 
RM 6-9 East Bank     
  Based on Total PCBs b 

8E-05 1E-05 
  Based on PCB-TEQ & non-DLCs c 
RM 9-12     
  Based on Total PCBs b 

2E-05 2E-06 
  Based on PCB-TEQ & non-DLCs c 
RM 12-15     
  Based on Total PCBs b 

4E-06 6E-07 
  Based on PCB-TEQ & non-DLCs c 
RM 15-17.4     
  Based on Total PCBs b 

2E-06 2E-07 
  Based on PCB-TEQ & non-DLCs c 

Surface Water 9.12 
Sitewide     
  Based on Total PCBs b 

3E-05 6E-06 
  Based on PCB-TEQ & non-DLCs c 

Sitewide 
Cumulative Total 

Risk/Hazard 
9.12 

Sitewide     
  Based on Total PCBs b 

5E-05 9E-06 
  Based on PCB-TEQ & non-DLCs c 

RM 6-9 East Bank 
Cumulative Total 

Risk/Hazard 
9.12 
9.27 

RM 6-9 East Bank     
  Based on Total PCBs b 

1E-04 2E-05 
  Based on PCB-TEQ & non-DLCs c 

aPotential cancer risks in this table represent exposures for a child and adult over a 26 year period, while potential cancer 
risks and non-cancer hazards provided in the previous subsections are calculated for the specific age ranges listed on the 
table and not combined. 
 b Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).  
c Total Risk and Total HI based on all COPCs excluding total PCBs. 
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6.3.3 Wader 
Waders are assumed to be exposed to COPCs in accessible surface sediment via incidental ingestion 
and dermal contact and to COPCs in surface water via incidental ingestion and dermal contact.  Three 
age groups were evaluated separately, a young child, an adolescent, and an adult.  Additionally, a 
combined young child and adult was evaluated for potential carcinogenic effects assuming a 26 year 
residential exposure duration.  The results for each age group are discussed below.   

As discussed in Section 4.4.2, it is highly unlikely that wading takes place below RM 6, however, both 
the RM 0-3 and RM 3-6 segments were evaluated for the wader receptor to provide a full 
representation of potential sediment direct contact risks by river segment.   

6.3.3.1 Wader – Young Child 

A summary of the potential risks and HIs for the young child wader is presented below; exceedances 
of the NCP risk range and the goal of protection of an HI equal to 1 are shaded.   
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Wader 
Young Child (Age 1 to <7) 

Media 
RAGS 

D 
Table  

Scenario 
RME CTE 

Total Risk Total HI Total Risk Total HI 

Accessible Surface 
Sediment 

9.13 
Sitewide         
  Based on Total PCBs a 

1E-05 0.9 2E-06 0.3 
  Based on PCB-TEQ & non-DLCs b 

9.28 

RM 0-3         
  Based on Total PCBs a 

5E-06 0.5 7E-07 0.2 
  Based on PCB-TEQ & non-DLCs b 
RM 3-6         
  Based on Total PCBs a 

3E-06 0.2 4E-07 0.07 
  Based on PCB-TEQ & non-DLCs b 
RM 6-9         
  Based on Total PCBs a 

3E-05 4 5E-06 1 
  Based on PCB-TEQ & non-DLCs b 
RM 6-9 East Bank         
  Based on Total PCBs a 

5E-05 5 7E-06 2 
  Based on PCB-TEQ & non-DLCs b 
RM 9-12         
  Based on Total PCBs a 

9E-06 1 1E-06 0.3 
  Based on PCB-TEQ & non-DLCs b 
RM 12-15         
  Based on Total PCBs a 

2E-06 0.2 3E-07 0.08 
  Based on PCB-TEQ & non-DLCs b 
RM 15-17.4         
  Based on Total PCBs a 

1E-06 0.05 1E-07 0.02 
  Based on PCB-TEQ & non-DLCs b 

Surface Water 9.13 
Sitewide         
  Based on Total PCBs a 

3E-06 0.05 5E-07 0.02 
  Based on PCB-TEQ & non-DLCs b 

Sitewide 
Cumulative Total 

Risk/Hazard 
9.13 

Sitewide         
  Based on Total PCBs a 

2E-05 0.9 2E-06 0.3 
  Based on PCB-TEQ & non-DLCs b 

RM 6-9 East Bank 
Cumulative Total 

Risk/Hazard 
9.28 

RM 6-9 East Bank         
  Based on Total PCBs a 

5E-05 5 8E-06 2 
  PCB-TEQ & non-DLCs b 

a Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).  
b Total Risk and Total HI based on all COPCs excluding total PCBs.  

 
The cumulative total potential RME and CTE cancer risks for the young child wader are within the 
NCP risk range.  The cumulative total potential RME noncancer hazards for the young child wader are 
below an HI of 1, with the exception of RM 6-9 and RM 6-9 East Bank in particular.  The total 
sediment direct contact HIs for the young child wader are 4 and 5 for RM 6-9 and RM 6-9 East Bank, 
respectively.  On a target organ effect basis, the sediment direct contact HIs for reproductive and 
developmental effects exceed 1 for RM 6-9 (RME only) and RM 6-9 East Bank (RME and CTE) due to 
TCDD-TEQ in accessible surface sediment, which contributes over 90% of the cumulative noncancer 
hazard.   
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6.3.3.2 Wader – Adolescent 

A summary of the potential risks and HIs for the adolescent wader is presented below; exceedances 
of the NCP risk range and the goal of protection of an HI equal to 1 are shaded.   

Wader 
Adolescent (Age 7 to <19) 

Media 
RAGS 

D 
Table  

Scenario 
RME CTE 

Total Risk Total HI Total Risk Total HI 

Accessible 
Surface Sediment 

9.14 
Sitewide         
  Based on Total PCBs a 

2E-05 0.6 3E-06 0.2 
  Based on PCB-TEQ & non-DLCs b 

9.29 

RM 0-3         
  Based on Total PCBs a 

6E-06 0.3 1E-06 0.1 
  Based on PCB-TEQ & non-DLCs b 
RM 3-6         
  Based on Total PCBs a 

3E-06 0.2 6E-07 0.06 
  Based on PCB-TEQ & non-DLCs b 
RM 6-9         
  Based on Total PCBs a 

4E-05 3 8E-06 0.9 
  Based on PCB-TEQ & non-DLCs b 
RM 6-9 East Bank         
  Based on Total PCBs a 

6E-05 4 1E-05 1 
  Based on PCB-TEQ & non-DLCs b 
RM 9-12         
  Based on Total PCBs a 

1E-05 0.7 2E-06 0.2 
  Based on PCB-TEQ & non-DLCs b 
RM 12-15         
  Based on Total PCBs a 

3E-06 0.2 5E-07 0.07 
  Based on PCB-TEQ & non-DLCs b 
RM 15-17.4         
  Based on Total PCBs a 

1E-06 0.04 2E-07 0.02 
  Based on PCB-TEQ & non-DLCs b 

Surface Water 9.14 
Sitewide         
  Based on Total PCBs a 

8E-06 0.09 1E-06 0.03 
  Based on PCB-TEQ & non-DLCs b 

Sitewide 
Cumulative Total 

Risk/Hazard 
9.14 

Sitewide         
  Based on Total PCBs a 

2E-05 0.7 4E-06 0.25 
  Based on PCB-TEQ & non-DLCs b 

RM 6-9 East 
Bank Cumulative 

Total 
Risk/Hazard 

9.29 
RM 6-9 East Bank         
  Based on Total PCBs a 

7E-05 4 1E-05 1 
  PCB-TEQ & non-DLCs b 

a Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).  
b Total Risk and Total HI based on all COPCs excluding total PCBs.  

 

The cumulative total potential RME and CTE cancer risks for the adolescent wader are within the NCP 
risk range.  The cumulative total potential RME noncancer hazards for the adolescent wader are 
below an HI of 1, with the exception of RM 6-9 and RM 6-9 East Bank in particular.  The total 
sediment direct contact HIs for the adolescent wader are 3 and 4 for RM 6-9 and RM 6-9 East Bank, 
respectively.  On a target organ effect basis, the RME sediment direct contact HIs for reproductive 
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and developmental effects exceed 1 for RM 6-9 and RM 6-9 East Bank due to TCDD-TEQ in 
accessible surface sediment, which contributes over 90% of the cumulative noncancer hazard.  All of 
the CTE noncancer hazards for the adolescent wader are at or below an HI of 1.  

6.3.3.3 Wader – Adult 

A summary of the potential risks and HIs for the adult wader is presented below.  The cumulative total 
potential RME and CTE cancer risks and noncancer hazards for the adult wader are within or below 
the NCP risk range and the goal of protection of an HI equal to 1.   

Wader 
Adult 

Media RAGS D 
Table  Scenario 

RME CTE 
Total 
Risk Total HI Total 

Risk Total HI 

Accessible Surface 
Sediment 

9.15 
Sitewide         
  Based on Total PCBs a 

7E-06 0.2 1E-06 0.08 
  Based on PCB-TEQ & non-DLCs b 

9.30 

RM 0-3         
  Based on Total PCBs a 

3E-06 0.1 6E-07 0.05 
  Based on PCB-TEQ & non-DLCs b 
RM 3-6         
  Based on Total PCBs a 

2E-06 0.05 3E-07 0.02 
  Based on PCB-TEQ & non-DLCs b 
RM 6-9         
  Based on Total PCBs a 

2E-05 0.8 4E-06 0.3 
  Based on PCB-TEQ & non-DLCs b 
RM 6-9 East Bank         
  Based on Total PCBs a 

3E-05 1 6E-06 0.5 
  Based on PCB-TEQ & non-DLCs b 
RM 9-12         
  Based on Total PCBs a 

6E-06 0.2 1E-06 0.09 
  Based on PCB-TEQ & non-DLCs b 
RM 12-15         
  Based on Total PCBs a 

1E-06 0.06 3E-07 0.03 
  Based on PCB-TEQ & non-DLCs b 
RM 15-17.4         
  Based on Total PCBs a 

5E-07 0.02 9E-08 0.007 
  Based on PCB-TEQ & non-DLCs b 

Surface Water 9.15 
Sitewide         
  Based on Total PCBs a 

2E-06 0.03 4E-07 0.01 
  Based on PCB-TEQ & non-DLCs b 

Sitewide 
Cumulative Total 

Risk/Hazard 
9.15 

Sitewide         
  Based on Total PCBs a 

9E-06 0.2 2E-06 0.09 
  Based on PCB-TEQ & non-DLCs b 

RM 6-9 East Bank 
Cumulative Total 

Risk/Hazard 
9.15 
9.30 

RM 6-9 East Bank         
  Based on Total PCBs a 

4E-05 1 6E-06 0.5 
  PCB-TEQ & non-DLCs b 

a Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).  
b Total Risk and Total HI based on all COPCs excluding total PCBs. 
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6.3.3.4 Wader – Adult and Young Child Combined 

A summary of the potential risks for the young child/adult wader is presented below.  The cumulative 
total potential RME and CTE cancer risks for the young child/adult wader are within or below the NCP 
risk range.   

Wader 
Combined Child/Adult (Cancer only)a 

Media RAGS D 
Table  Scenario 

RME CTE 
Total Risk Total Risk 

Accessible Surface 
Sediment 

9.16 
Sitewide     
  Based on Total PCBs b 

2E-05 3E-06 
  Based on PCB-TEQ & non-DLCs c 

9.31 

RM 0-3     
  Based on Total PCBs b 

8E-06 1E-06 
  Based on PCB-TEQ & non-DLCs c 
RM 3-6     
  Based on Total PCBs b 

4E-06 7E-07 
  Based on PCB-TEQ & non-DLCs c 
RM 6-9     
  Based on Total PCBs b 

6E-05 9E-06 
  Based on PCB-TEQ & non-DLCs c 
RM 6-9 East Bank     
  Based on Total PCBs b 

8E-05 1E-05 
  Based on PCB-TEQ & non-DLCs c 
RM 9-12     
  Based on Total PCBs b 

2E-05 2E-06 
  Based on PCB-TEQ & non-DLCs c 
RM 12-15     
  Based on Total PCBs b 

4E-06 6E-07 
  Based on PCB-TEQ & non-DLCs c 
RM 15-17.4     
  Based on Total PCBs b 

2E-06 2E-07 
  Based on PCB-TEQ & non-DLCs c 

Surface Water 9.16 
Sitewide     
  Based on Total PCBs b 

5E-06 8E-07 
  Based on PCB-TEQ & non-DLCs c 

Sitewide 
Cumulative Total 

Risk/Hazard 
9.16 

Sitewide     
  Based on Total PCBs b 

2E-05 4E-06 
  Based on PCB-TEQ & non-DLCs c 

RM 6-9 East Bank 
Cumulative Total 

Risk/Hazard 
9.16 
9.31 

RM 6-9 East Bank     
  Based on Total PCBs b 

9E-05 1E-05 
  Based on PCB-TEQ & non-DLCs c 

aPotential cancer risks in this table represent exposures for a child and adult over a 26 year period, while potential cancer 
risks and non-cancer hazards provided in the previous subsections are calculated for the specific age ranges listed on the 
table and not combined. 
b Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC). 
c Total Risk and Total HI based on all COPCs excluding total PCBs.    
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6.3.4 Boater 
Boaters are assumed to be exposed to COPCs in accessible surface sediment via incidental ingestion 
and dermal contact and to COPCs in surface water via incidental ingestion and dermal contact.  Three 
age groups were evaluated separately, reflecting different boating activities along the river.  An older 
child is assumed to participate in canoeing or kayaking, while a teenager and adult boater are 
assumed to participate in sculling.  The results for each age group are discussed below.   

6.3.4.1 Boater – Older Child 

A summary of the potential risks and HIs for the older child boater is presented below; exceedances of 
the NCP risk range and the goal of protection of an HI equal to 1 are shaded.   

Boater 
Older Child (Age 7 to <14) 

Media RAGS D 
Table  Scenario 

RME CTE 
Total 
Risk 

Total 
HI 

Total 
Risk 

Total 
HI 

Accessible Surface 
Sediment 

9.17 
Sitewide         
  Based on Total PCBs a 

4E-06 0.2 7E-07 0.09 
  Based on PCB-TEQ & non-DLCs b 

9.32 

RM 0-3         
  Based on Total PCBs a 

2E-06 0.1 2E-07 0.05 
  Based on PCB-TEQ & non-DLCs b 
RM 3-6         
  Based on Total PCBs a 

9E-07 0.07 1E-07 0.03 
  Based on PCB-TEQ & non-DLCs b 
RM 6-9         
  Based on Total PCBs a 

1E-05 1 2E-06 0.4 
  Based on PCB-TEQ & non-DLCs b 
RM 6-9 East Bank         
  Based on Total PCBs a 

2E-05 1 2E-06 0.5 
  Based on PCB-TEQ & non-DLCs b 
RM 9-12         
  Based on Total PCBs a 

3E-06 0.3 4E-07 0.1 
  Based on PCB-TEQ & non-DLCs b 
RM 12-15         
  Based on Total PCBs a 

8E-07 0.07 1E-07 0.03 
  Based on PCB-TEQ & non-DLCs b 
RM 15-17.4         
  Based on Total PCBs a 

4E-07 0.02 6E-08 0.007 
  Based on PCB-TEQ & non-DLCs b 

Surface Water 9.17 
Sitewide         
  Based on Total PCBs a 

3E-06 0.05 6E-07 0.02 
  Based on PCB-TEQ & non-DLCs b 

Sitewide 
Cumulative Total 

Risk/Hazard 
9.17 

Sitewide         
  Based on Total PCBs a 

7E-06 0.3 1E-06 0.1 
  Based on PCB-TEQ & non-DLCs b 

RM 6-9 East Bank 
Cumulative Total 

Risk/Hazard 
9.32 

RM 6-9 East Bank         
  Based on Total PCBs a 

2E-05 2 3E-06 0.6 
  PCB-TEQ & non-DLCs b 

a Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC). 
b Total Risk and Total HI based on all COPCs excluding total PCBs.     
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The cumulative total potential RME and CTE cancer risks for the older child boater are within the NCP 
risk range.  The cumulative total potential RME noncancer hazards for the older child boater are below 
an HI of 1, with the exception of RM 6-9 East Bank (HI = 2).  On a target organ effect basis, the 
sediment direct contact HI for reproductive and developmental effects exceeds 1 for RM 6-9 East 
Bank due to TCDD-TEQ in accessible surface sediment, which contributes over 90% of the 
cumulative noncancer hazard.  All of the CTE noncancer hazards for the older child boater are below 
an HI of 1. 

6.3.4.2 Boater – Teen  

A summary of the potential risks and HIs for the teen boater is presented below.  The cumulative total 
potential RME and CTE cancer risks and noncancer hazards for the teen boater are within or below 
the NCP risk range and the goal of protection of an HI equal to 1.  
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Boater 
Teen (Age 14 to <19) 

Media RAGS D 
Table  Scenario 

RME CTE 
Total 
Risk 

Total 
HI 

Total 
Risk 

Total 
HI 

Accessible 
Surface 

Sediment 

9.18 
Sitewide         
  Based on Total PCBs a 

4E-07 0.04 6E-08 0.01 
  Based on PCB-TEQ & non-DLCs b 

9.33 

RM 0-3         
  Based on Total PCBs a 

2E-07 0.02 3E-08 0.007 
  Based on PCB-TEQ & non-DLCs b 
RM 3-6         
  Based on Total PCBs a 

8E-08 0.01 1E-08 0.003 
  Based on PCB-TEQ & non-DLCs b 
RM 6-9         
  Based on Total PCBs a 

1E-06 0.2 2E-07 0.05 
  Based on PCB-TEQ & non-DLCs b 
RM 6-9 East Bank         
  Based on Total PCBs a 

2E-06 0.2 3E-07 0.07 
  Based on PCB-TEQ & non-DLCs b 
RM 9-12         
  Based on Total PCBs a 

3E-07 0.04 5E-08 0.01 
  Based on PCB-TEQ & non-DLCs b 
RM 12-15         
  Based on Total PCBs a 

7E-08 0.01 1E-08 0.004 
  Based on PCB-TEQ & non-DLCs b 
RM 15-17.4         
  Based on Total PCBs a 

2E-08 0.002 3E-09 0.0008 
  Based on PCB-TEQ & non-DLCs b 

Surface Water 9.18 
Sitewide         
  Based on Total PCBs a 

3E-06 0.1 8E-07 0.07 
  Based on PCB-TEQ & non-DLCs b 

Sitewide 
Cumulative 

Total 
Risk/Hazard 

9.18 
Sitewide         
  Based on Total PCBs a 

4E-06 0.2 9E-07 0.09 
  Based on PCB-TEQ & non-DLCs b 

RM 6-9 East 
Bank 

Cumulative 
Total 

Risk/Hazard 

9.33 

RM 6-9 East Bank         
  Based on Total PCBs a 

5E-06 0.4 1E-06 0.1 
  PCB-TEQ & non-DLCs b 

a Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).    
b Total Risk and Total HI based on all COPCs excluding total PCBs.      
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6.3.4.3 Boater – Adult 

A summary of the potential risks and HIs for the adult boater is presented below.  The cumulative total 
potential RME and CTE cancer risks and noncancer hazards for the adult boater are within or below 
the NCP risk range and the goal of protection of an HI equal to 1.    

Boater 
Adult 

Media RAGS D 
Table  Scenario 

RME CTE 

Total Risk Total HI Total 
Risk 

Total 
HI 

Accessible Surface 
Sediment 

9.19 
Sitewide         
  Based on Total PCBs a 

3E-06 0.09 4E-07 0.03 
  Based on PCB-TEQ & non-DLCs b 

9.34 

RM 0-3         
  Based on Total PCBs a 

1E-06 0.05 2E-07 0.02 
  Based on PCB-TEQ & non-DLCs b 
RM 3-6         
  Based on Total PCBs a 

7E-07 0.02 9E-08 0.007 
  Based on PCB-TEQ & non-DLCs b 
RM 6-9         
  Based on Total PCBs a 

1E-05 0.4 1E-06 0.1 
  Based on PCB-TEQ & non-DLCs b 
RM 6-9 East Bank         
  Based on Total PCBs a 

2E-05 0.5 2E-06 0.2 
  Based on PCB-TEQ & non-DLCs b 
RM 9-12         
  Based on Total PCBs a 

3E-06 0.10 4E-07 0.03 
  Based on PCB-TEQ & non-DLCs b 
RM 12-15         
  Based on Total PCBs a 

7E-07 0.03 9E-08 0.008 
  Based on PCB-TEQ & non-DLCs b 
RM 15-17.4         
  Based on Total PCBs a 

2E-07 0.006 3E-08 0.002 
  Based on PCB-TEQ & non-DLCs b 

Surface Water 9.19 
Sitewide         
  Based on Total PCBs a 

3E-05 0.3 4E-06 0.1 
  Based on PCB-TEQ & non-DLCs b 

Sitewide Cumulative 
Total Risk/Hazard 9.19 

Sitewide         
  Based on Total PCBs a 

3E-05 0.4 5E-06 0.2 
  Based on PCB-TEQ & non-DLCs b 

RM 6-9 East Bank 
Cumulative Total 

Risk/Hazard 
9.34 

RM 6-9 East Bank         
  Based on Total PCBs a 

4E-05 0.9 6E-06 0.3 
  PCB-TEQ & non-DLCs b 

a Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).    
b Total Risk and Total HI based on all COPCs excluding total PCBs.     
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6.3.5 Worker 
Workers at properties adjacent to the river may perform outdoor activities such as trash collection and 
grounds maintenance and may therefore be potentially exposed to COPCs in accessible surface 
sediment via incidental ingestion and dermal contact.  A summary of the potential risks and HIs is 
presented below; exceedances of the NCP risk range and the goal of protection of an HI equal to 1 
are shaded.   

Worker 
Adult 

Media 
RAGS 

D 
Table  

Scenario 
RME CTE 

Total 
Risk Total HI Total 

Risk Total HI 

Accessible 
Surface 

Sediment 

9.20 
Sitewide         
  Based on Total PCBs a 

2E-05 0.5 2E-06 0.2 
  Based on PCB-TEQ & non-DLCs b 

9.35 

RM 0-3         
  Based on Total PCBs a 

1E-05 0.3 1E-06 0.1 
  Based on PCB-TEQ & non-DLCs b 
RM 3-6         
  Based on Total PCBs a 

5E-06 0.2 5E-07 0.05 
  Based on PCB-TEQ & non-DLCs b 
RM 6-9         
  Based on Total PCBs a 

8E-05 2 8E-06 0.8 
  Based on PCB-TEQ & non-DLCs b 
RM 6-9 East Bank         
  Based on Total PCBs a 

1E-04 3 1E-05 1 
  Based on PCB-TEQ & non-DLCs b 
RM 9-12         
  Based on Total PCBs a 

2E-05 0.6 2E-06 0.2 
  Based on PCB-TEQ & non-DLCs b 
RM 12-15         
  Based on Total PCBs a 

5E-06 0.2 5E-07 0.06 
  Based on PCB-TEQ & non-DLCs b 
RM 15-17.4         
  Based on Total PCBs a 

1E-06 0.04 2E-07 0.02 
  Based on PCB-TEQ & non-DLCs b 

a Total Risk and Total HI based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).   
b Total Risk and Total HI based on all COPCs excluding total PCBs.     

 

The cumulative total potential RME and CTE cancer risks for the adult worker are within the NCP risk 
range.  The cumulative total potential RME noncancer hazards for the adult worker are below an HI of 
1, with the exception of RM 6-9 and RM 6-9 East Bank in particular.  The total sediment direct contact 
HIs for the adult worker are 2 and 3 for RM 6-9 and RM 6-9 East Bank, respectively.  On a target 
organ effect basis, the sediment direct contact HIs for reproductive and developmental effects exceed 
1 for RM 6-9 and RM 6-9 East Bank due to TCDD-TEQ in accessible surface sediment, which 
contributes over 90% of the cumulative noncancer hazard.  All of the CTE noncancer hazards for the 
adult worker are at or below at HI of 1. 

6.3.6 Lead Risk Characterization 
Lead was identified as a COPC in crab muscle and hepatopancreas tissue, accessible surface 
sediment, and surface water.  For young child receptors, potential exposures to lead were quantified 
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using the Integrated Exposure Uptake Biokinetic (IEUBK) model (USEPA 1994a, 1994b), which 
correlates lead levels in the environment to blood lead levels in children up to 7 years of age.  The 
USEPA regulatory target is at least 95% of young children in a population potentially exposed to lead 
have blood lead levels below 10 ug/dL.  For adult and older child receptors (age 7 and older), the 
adult lead methodology (USEPA 2003b)39F

40  was adapted to estimate exposures to lead in accessible 
surface sediment, surface water, and crab tissue.  Using the receptor-specific exposure parameters, 
the adult and fetal blood lead concentrations (PbBs) were predicted for comparison to the benchmark 
of 10 ug/dL.  The assessment of potential lead exposures is presented in Appendix G, and 
summarized below by receptor.   

6.3.6.1 Recreational Angler – Crab Consumption 

For the young child who may be exposed to lead via consumption of crab, predicted blood lead levels 
are less than the target blood lead level of 10 ug/dL, and greater than 99% of children are predicted to 
exhibit blood lead concentrations lower than the acceptable blood lead level of 10 ug/dL.  For the 
adolescent and adult anglers who may be exposed to lead via consumption of crab and direct contact 
with accessible surface sediment and surface water, predicted blood lead levels are less than the 
target blood lead level of 10 ug/dL.  The results of the lead risk characterization indicate that lead in 
crab, accessible surface sediment, and surface water does not pose a hazard to the recreational 
angler.   

6.3.6.2 Swimmer, Wader and Boater  

Swimmers, waders, and boaters may be exposed to lead via direct contact with accessible surface 
sediment and surface water.  For the young child swimmer and wader, predicted blood lead levels are 
less than the target blood lead level of 10 ug/dL, and greater than 99% of children are predicted to 
exhibit blood lead concentrations lower than the acceptable blood lead level of 10 ug/dL.  For the 
adolescent and adult swimmers and waders, predicted blood lead levels are less than the target blood 
lead level of 10 ug/dL.  For the older child, teen, and adult boaters, predicted blood lead levels are 
less than the target blood lead level of 10 ug/dL.  The results of the lead risk characterization indicate 
that lead in accessible surface sediment and surface water does not pose a hazard to swimmers, 
waders, and boaters.   

6.3.6.3 Worker 

Workers may be exposed to lead via direct contact with accessible surface sediment.  For the adult 
worker, the predicted blood lead level is less than the target blood lead level of 10 ug/dL.  The results 
of the lead risk characterization indicate that lead in accessible surface sediment does not pose a 
hazard to the adult worker.   

  

                                                      
40 https://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-methodology 

https://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-methodology
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6.3.7 Risk Characterization Summary 
The key risk characterization findings are summarized below. 

Fish and Crab 

The recreational angler’s consumption of a mixed fish diet (comprised of equal parts American eel, 
channel catfish, common carp, largemouth/smallmouth bass, and white perch) or a diet of crab 
muscle and hepatopancreas poses risks/hazards that exceed the NCP risk range and goal of 
protection of an HI equal to 1 when RME assumptions are used.  At RME exposure levels, which 
represent an upper bound by definition, the potential cancer risks to recreational anglers who are 
assumed to regularly consume their catch (i.e., eat approximately 56 LPRSA fish meals per year or 
approximately 30 meals per year of 6 crabs per meal) are 4x10-3 for fish ingestion and 1x10-3 for crab 
ingestion for the combined young child and adult.  RME noncancer hazards are 193 for fish ingestion 
and 50 for crab ingestion for the young child, who is the most sensitive age group. 

At average (CTE) exposure levels (about six fish meals or four crab meals per year, accounting for 
cooking loss, and assuming fewer years of eating LPRSA fish/crab), the potential cancer risks to 
recreational anglers who consume LPRSA fish or crab are within the NCP risk range of 1x10-6 to 
1x10-4.  Potential CTE noncancer hazards are 13 to 15-fold lower for fish ingestion and 6 to 7-fold 
lower for crab ingestion than the RME hazards, but still exceed an HI of 1 (total HIs up to 15 for fish 
ingestion and 8 for crab ingestion). 

The dominant COPCs for the fish and crab consumption scenarios are TCDD-TEQ and PCBs, with 
methyl mercury, pesticides, and to a lesser extent, inorganic mercury and inorganic arsenic, also 
contributing to cumulative RME  risks/hazards.  The percent contributions of key potential COPCs 
(presented in Appendix J) are summarized below for the RME scenario, with ranges presented where 
there are differences by receptor and PCB toxicity approach. 

Fish consumption 

• Potential cancer risk – TCDD-TEQ contributes approximately 68% to 77% (maximum 
potential risk of 3x10-3), PCBs contribute approximately 20% to 30% (maximum risk of 
1x10-3), and pesticides contribute approximately 3% to total potential cancer risk (maximum 
risk among pesticides of 7x10-5, for dieldrin). 

• Noncancer hazard – TCDD-TEQ contributes approximately 53% to 58% (maximum HQ of 
102), PCBs contribute approximately 39% to 44% (maximum HQ of 85), and methyl 
mercury and pesticides each contribute about 1% (maximum HQ of 2 for methyl mercury) to 
total potential noncancer hazard.  Potential health effects associated with the RME 
noncancer hazards exceeding an HI of 1 are: developmental and reproductive effects 
(TCDD-TEQ and dioxin-like PCBs); eye, nails and immune effects (PCBs); liver effects 
(pesticides), and neurological effects (methyl mercury). 

Crab consumption 

• Potential cancer risk – TCDD-TEQ contributes approximately 77% to 90% (maximum 
potential risk of 1x10-3), PCBs contribute approximately 7% to 20% (maximum risk of 
3x10-4), and pesticides contribute approximately 3% to total potential cancer risk (maximum 
risk among pesticides of 2x10-5, for dieldrin).  
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• Noncancer hazard – TCDD-TEQ contributes approximately 70% to 79% (maximum HQ of 
35), PCBs contribute approximately 17% to 26% (maximum HQ of 13), and methyl mercury 
and pesticides each contribute about 1% (maximum HQ of 0.6 for methyl mercury) to total 
potential noncancer hazard.  Potential health effects associated with the RME noncancer 
hazards exceeding an HI of 1 are: developmental and reproductive effects (TCDD-TEQ and 
dioxin-like PCBs); eye, nails and immune effects (PCBs); and neurological effects (methyl 
mercury). 

As indicated in Section 7.3.3, for the LPRSA fish and crab risks/hazards, 2,3,7,8-TCDD contributes 
the majority of total TEQ risk/hazard (approximately 78% to 80%).  Approximately 16% to 17% of total 
TEQ is attributable to PCB-TEQ, and approximately 3% to 5% is attributable to the other TCDD-TEQ 
congeners.  There is a greater certainty in estimates of risk/hazard from 2,3,7,8-TCDD and its 
contribution to total risk/hazard than for the other dioxin-like compounds (USEPA 2010d, 2013d). 

Sediment and Surface Water 

Estimated cancer risks from exposure to accessible surface sediment and surface water while 
boating, swimming, wading, or working in the LPRSA do not exceed the NCP risk range of 10-6 to 10-4, 
even with the use of exposure assumptions that take into account potential future uses of the river 
(maximum risk of 1x10-4 (worker) and 8x10-5 (swimmer and wader) only for the East Bank of RM 6-9). 

Estimated noncancer hazards from exposure to accessible surface sediment and surface water while 
boating, swimming, wading or working in the LPRSA do not exceed the goal of protection of an HI 
equal to 1, with the exception of accessible surface sediment exposure in the RM 6-9 area, and 
specifically the east bank (maximum HI of 5 for RME and 2 for CTE), due primarily to TCDD-TEQ, 
which contributes over 90% of noncancer hazards.  

Lead  

As described in greater detail in Appendix G, no adverse health effects due to lead are expected for 
LPRSA receptors for any media.  The tables below summarize the RME and CTE cancer risks and 
noncancer target organ effect HIs for the receptors and exposure pathways evaluated quantitatively in 
the BHHRA.  
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Receptor 
Population Age Group 

  
Summary of Receptor/Exposure Pathway Cancer Risks for LPRSA Baseline Human Health Risk Assessmenta 

Reasonable Maximum Exposure (RME) 
Accessible Surface Sedimentb  Sitewide 

Surface 
Water 

RME 
Mixed 
Fish 
Dietc 

Crab 
Muscle 

& 
Hepato. 

Sitewide RM 0-3 RM 3-6 RM 6-9 RM 6-9 
East Bank RM 9-12 RM  

12-15 
RM  

15-17.4 

Recreational 
Angler 

Young child Pathways incomplete 1E-03 4E-04 
Adolescent 2E-05 6E-06 3E-06 4E-05 6E-05 1E-05 3E-06 1E-06 8E-06 2E-03 5E-04 
Adult 7E-06 3E-06 2E-06 2E-05 3E-05 6E-06 1E-06 5E-07 2E-06 3E-03 9E-04 
Young child/Adultd 7E-06 3E-06 2E-06 2E-05 3E-05 6E-06 1E-06 5E-07 2E-06 4E-03 1E-03 

Swimmer 

Young child 1E-05 5E-06 3E-06 3E-05 5E-05 9E-06 2E-06 1E-06 2E-05 

Pathways incomplete 

Adolescent 2E-05 6E-06 3E-06 4E-05 6E-05 1E-05 3E-06 1E-06 4E-05 
Adult 7E-06 3E-06 2E-06 2E-05 3E-05 6E-06 1E-06 5E-07 1E-05 
Young child/Adultd 2E-05 8E-06 4E-06 6E-05 8E-05 2E-05 4E-06 2E-06 3E-05 

Wader 

Young child 1E-05 5E-06 3E-06 3E-05 5E-05 9E-06 2E-06 1E-06 3E-06 
Adolescent 2E-05 6E-06 3E-06 4E-05 6E-05 1E-05 3E-06 1E-06 8E-06 
Adult 7E-06 3E-06 2E-06 2E-05 3E-05 6E-06 1E-06 5E-07 2E-06 
Young child/Adultd 2E-05 8E-06 4E-06 6E-05 8E-05 2E-05 4E-06 2E-06 5E-06 

Boater 
Older child 4E-06 2E-06 9E-07 1E-05 2E-05 3E-06 8E-07 4E-07 3E-06 
Teen 4E-07 2E-07 8E-08 1E-06 2E-06 3E-07 7E-08 2E-08 3E-06 
Adult 3E-06 1E-06 7E-07 1E-05 2E-05 3E-06 7E-07 2E-07 3E-05 

Worker Adult 2E-05 1E-05 5E-06 8E-05 1E-04 2E-05 5E-06 1E-06 Not  
quantified e 

Notes: 
DLC - Dioxin like congener. 
PCB - Polychlorinated Biphenyl. 
RM - River mile. 
TEQ - Toxicity Equivalence. 
Shading indicates that the cumulative potential carcinogenic risk exceeds 10-4. 
 
a Cumulative cancer risks for surface water and sediment do not differ based on PCB toxicity approach, and only minimal differences are observed for tissue.  
 Therefore, the results presented represent the results of the PCB-TEQ/non-DLC approach, which result in slightly higher risk estimates. 
b Accessible surface sediment is evaluated on both a sitewide basis and by three-mile river segments.  Incidental ingestion and dermal contact. 
c RME Mixed Fish Diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, largemouth bass, and common carp.  
d Potential cancer risks in this table represent exposures for a child and adult over a 26 year period (USEPA 2014a). 
e Adult workers could include fire/rescue squads that may be exposed to the surface water, but their risks would be less than the risks quantified for an adult swimmer.   
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Receptor 
Population Age Group 

  
Summary of Receptor/Exposure Pathway Cancer Risks for LPRSA Baseline Human Health Risk Assessmenta 

Central Tendency Exposure (CTE) 
Accessible Surface Sedimentb  Sitewide 

Surface 
Water 

RME 
Mixed 
Fish 
Dietc 

Crab 
Muscle 

& 
Hepato. 

Sitewide RM 0-3 RM 3-6 RM 6-9 RM 6-9 
East Bank RM 9-12 RM  

12-15 
RM  

15-17.4 

Recreational 
Angler 

Young child Pathways incomplete 5E-05 3E-05 
Adolescent 3E-06 1E-06 6E-07 8E-06 1E-05 2E-06 5E-07 2E-07 1E-06 5E-05 4E-05 
Adult 1E-06 6E-07 3E-07 4E-06 6E-06 1E-06 3E-07 9E-08 4E-07 8E-05 5E-05 
Young child/Adultd 1E-06 6E-07 3E-07 4E-06 6E-06 1E-06 3E-07 9E-08 4E-07 1E-04 8E-05 

Swimmer 

Young child 2E-06 7E-07 4E-07 5E-06 7E-06 1E-06 3E-07 1E-07 3E-06 

Pathways incomplete 

Adolescent 3E-06 1E-06 6E-07 8E-06 1E-05 2E-06 5E-07 2E-07 9E-06 
Adult 1E-06 6E-07 3E-07 4E-06 6E-06 1E-06 3E-07 9E-08 3E-06 
Young child/Adultd 3E-06 1E-06 7E-07 9E-06 1E-05 2E-06 6E-07 2E-07 6E-06 

Wader 

Young child 2E-06 7E-07 4E-07 5E-06 7E-06 1E-06 3E-07 1E-07 5E-07 
Adolescent 3E-06 1E-06 6E-07 8E-06 1E-05 2E-06 5E-07 2E-07 1E-06 
Adult 1E-06 6E-07 3E-07 4E-06 6E-06 1E-06 3E-07 9E-08 4E-07 
Young child/Adultd 3E-06 1E-06 7E-07 9E-06 1E-05 2E-06 6E-07 2E-07 8E-07 

Boater 
Older child 7E-07 2E-07 1E-07 2E-06 2E-06 4E-07 1E-07 6E-08 6E-07 
Teen 6E-08 3E-08 1E-08 2E-07 3E-07 5E-08 1E-08 3E-09 8E-07 
Adult 4E-07 2E-07 9E-08 1E-06 2E-06 4E-07 9E-08 3E-08 4E-06 

Worker Adult 2E-06 1E-06 5E-07 8E-06 1E-05 2E-06 5E-07 2E-07 Not  
quantified e 

Notes: 
DLC - Dioxin like congener. 
PCB - Polychlorinated Biphenyl. 
RM - River mile. 
TEQ - Toxicity Equivalence. 
Shading indicates that the cumulative potential carcinogenic risk exceeds 10-4. 
 
a Cumulative cancer risks for surface water and sediment do not differ based on PCB toxicity approach, and only minimal differences are observed for tissue.  
 Therefore, the results presented represent the results of the PCB-TEQ/non-DLC approach, which result in slightly higher risk estimates. 
b Accessible surface sediment is evaluated on both a sitewide basis and by three-mile river segments.  Incidental ingestion and dermal contact. 
c RME Mixed Fish Diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, largemouth bass, and common carp.  
d Potential cancer risks in this table represent exposures for a child and adult over a 12 year period (USEPA 2011a). 
e Adult workers could include fire/rescue squads that may be exposed to the surface water, but their risks would be less than the risks quantified for an adult swimmer.   
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Receptor 
Population Age Group 

  
Summary of Receptor/Exposure Pathway Noncancer Hazards for LPRSA Baseline Human Health Risk Assessmenta 

Reasonable Maximum Exposure (RME) 
Accessible Surface Sedimentb 

Sitewide 
Surface 
Water 

RME 
Mixed 
Fish 
Dietc 

Crab 
Muscle 

& 
Hepato. 

Sitewide RM 0-3 RM 3-6 RM 6-9 
RM 6-9 

East 
Bank 

RM 9-12 RM  
12-15 

RM  
15-17.4 

Recreational 
Angler 

Young child Pathways incomplete  193 50 
Adolescent 0.6 0.3 0.2 3 4 0.7 0.2 0.04 0.09 127 33 
Adult 0.2 0.1 0.05 0.8 1 0.2 0.06 0.02 0.03 123 32 

Swimmer 
Young child 0.9 0.5 0.2 4 5 1 0.2 0.05 0.3 

Pathways incomplete 

Adolescent 0.6 0.3 0.2 3 4 0.7 0.2 0.04 0.5 
Adult 0.2 0.1 0.05 0.8 1 0.2 0.06 0.02 0.2 

Wader 
Young child 0.9 0.5 0.2 4 5 1 0.2 0.05 0.05 
Adolescent 0.6 0.3 0.2 3 4 0.7 0.2 0.04 0.09 
Adult 0.2 0.1 0.05 0.8 1 0.2 0.06 0.02 0.03 

Boater 
Older child 0.2 0.1 0.07 1 1 0.3 0.07 0.02 0.05 
Teen 0.04 0.02 0.01 0.2 0.2 0.04 0.01 0.002 0.1 
Adult 0.09 0.05 0.02 0.4 0.5 0.10 0.03 0.006 0.3 

Worker Adult 0.5 0.3 0.2 2 3 0.6 0.2 0.04 Not 
quantified d 

Notes: 
DLC - Dioxin like congener. 
PCB - Polychlorinated Biphenyl. 
RM - River mile. 
TEQ - Toxicity Equivalence. 
Total Hazard Index presented.  Shading indicates that one or more target organ specific hazard indices exceed one. 
 
a Cumulative noncancer hazards for surface water and sediment do not differ based on PCB toxicity approach, and only minimal differences are observed for tissue.  
 Therefore, the results presented represent the results of the PCB-TEQ/non-DLC approach, which result in slightly higher risk estimates. 
b Accessible surface sediment is evaluated on both a sitewide basis and by three-mile river segments.  Incidental ingestion and dermal contact. 
c RME Mixed Fish Diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, largemouth bass, and common carp.  
d Adult workers could include fire/rescue squads that may be exposed to the surface water, but their risks would be less than the risks quantified for an adult swimmer. 
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Receptor 
Population Age Group 

  
Summary of Receptor/Exposure Pathway Noncancer Hazards for LPRSA Baseline Human Health Risk Assessmenta 

Central Tendency Exposure (CTE) 
Accessible Surface Sedimentb 

Sitewide 
Surface 
Water 

RME 
Mixed 
Fish 
Dietc 

Crab 
Muscle 

& 
Hepato. 

Sitewide RM 0-3 RM 3-6 RM 6-9 
RM 6-9 

East 
Bank 

RM 9-12 RM  
12-15 

RM  
15-17.4 

Recreational 
Angler 

Young child Pathways incomplete  15 8 
Adolescent 0.2 0.1 0.06 0.9 1 0.2 0.07 0.02 0.03 9 4 
Adult 0.08 0.05 0.02 0.3 0.5 0.09 0.03 0.007 0.01 8 4 

Swimmer 
Young child 0.3 0.2 0.07 1 2 0.3 0.08 0.02 0.1 

Pathways incomplete 

Adolescent 0.2 0.1 0.06 0.9 1 0.2 0.07 0.02 0.3 
Adult 0.08 0.05 0.02 0.3 0.5 0.09 0.03 0.007 0.08 

Wader 
Young child 0.3 0.2 0.07 1 2 0.3 0.08 0.02 0.02 
Adolescent 0.2 0.1 0.06 0.9 1 0.2 0.07 0.02 0.03 
Adult 0.08 0.05 0.02 0.3 0.5 0.09 0.03 0.007 0.01 

Boater 
Older child 0.09 0.05 0.03 0.4 0.5 0.1 0.03 0.007 0.02 
Teen 0.01 0.007 0.00 0.05 0.07 0.01 0.004 0.0008 0.07 
Adult 0.03 0.02 0.007 0.1 0.2 0.03 0.008 0.002 0.1 

Worker Adult 0.2 0.1 0.1 0.8 1 0.2 0.06 0.02 Not 
quantified d 

Notes: 
DLC - Dioxin like congener. 
PCB - Polychlorinated Biphenyl. 
RM - River mile. 
TEQ - Toxicity Equivalence. 
Total Hazard Index presented.  Shading indicates that one or more target organ specific hazard indices exceed one. 
 
a Cumulative noncancer hazards for surface water and sediment do not differ based on PCB toxicity approach, and only minimal differences are observed for tissue.  
 Therefore, the results presented represent the results of the PCB-TEQ/non-DLC approach, which result in slightly higher risk estimates. 
b Accessible surface sediment is evaluated on both a sitewide basis and by three-mile river segments.  Incidental ingestion and dermal contact. 
c RME Mixed Fish Diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, largemouth bass, and common carp.  
d Adult workers could include fire/rescue squads that may be exposed to the surface water, but their risks would be less than the risks quantified for an adult swimmer. 
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6.4 Potential COC Identification 
Potential COCs are identified in this section for the RME and CTE receptor scenarios with a cancer 
risk in excess of 10-4 or a noncancer target organ effect HI in excess of 1.  Note that potential COCs 
have been identified for all media and for each receptor scenario where the total potential risk 
exceeded 10-4 or a target organ effect HI of 1, even though not all media-specific risks exceeded the 
NCP range and/or goal of protection of an HI equal to 1.  In these situations, the COPCs driving the 
potential risks above the NCP risk range and/or goal of protection of an HI equal to 1 have been 
identified as potential COCs.  For example, if the receptor HI for TCDD-TEQ equals 0.4 for sediment 
and 0.9 for crab muscle, the cumulative reproductive target organ effect HI exceeds 1 (TCDD-TEQ is 
the only COPC with this endpoint), and TCDD-TEQ is identified as a potential COC for both media.   

Exceedances of the risk range of 10-6 to 10-4 and target organ effect HI of 1 were summarized in 
Section 6.3.  Accordingly, potential COCs are identified for the receptor/pathway scenarios that 
contribute to the exceedance of the NCP risk range or goal of protection of an HI equal to 1.  As noted 
previously, potential COCs are identified for each receptor as follows: 

• Where the total potential cumulative cancer risk for a receptor exceeds 10-4, any chemical 
with an individual pathway risk greater than 10-6 is identified as a potential COC. 

• Where the total potential cumulative target organ effect HI for a receptor exceeds 1, any 
chemical with an individual pathway target organ effect HQ greater than 0.1 is identified as 
a potential COC. 

Based on the potential cumulative receptor risks/hazards, potential COCs are identified for fish and 
crab consumption as well as direct contact with accessible surface sediment in RM 6-9 and RM 6-9 
East Bank.  RAGS Part D Risk Summary tables for each receptor, age group, and scenario with 
potential COCs identified are included in Appendix K.  Potential COC summary tables are presented 
for each receptor, age group, and scenario in Tables 6-15 to 6-20.  For each medium and exposure 
route, potentially carcinogenic potential COCs are presented in these potential COC summary tables 
according to the following cancer risk range categories:  

• >10-4 

• >10-5 and <10-4  

• >10-6 and <10-5   

For chemicals with noncarcinogenic effects, potential COCs are identified using two hazard index 
categories: 

• > 1 

• > 0.1 and < 1 

As previously discussed, the total potential risks/hazards are presented based on two PCB toxicity 
approaches.  In the cases where total PCBs, PCB-TEQ, and PCBs (non-DLCs) are identified as 
potential COCs for the same scenario, “PCBs” is listed in the potential COC identification tables.  
Where the risk range/hazard index categories for the PCB groups differ, each is identified as a 
separate potential COC in its corresponding risk range/hazard index category.   
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As noted previously, receptor scenarios addressing potential exposure to accessible sediments were 
evaluated on a sitewide basis, per USEPA request.  Tables 6-15 and 6-16 present the cumulative 
risk/hazard results and potential COCs for the sitewide sediment exposure for the RME and CTE 
scenarios, respectively.  As an additional analysis to identify specific reaches of the LPRSA that may 
be of concern, this pathway was also evaluated on a per river segment basis.  Only one specific river 
segment poses estimated noncancer hazards above a noncancer HI of 1: RM 6-9, and the east bank 
of RM 6-9 in particular (RM 6-9 East Bank).  Tables 6-17 and 6-18 present the cumulative risk/hazard 
results and potential COCs for RM 6-9 for the RME and CTE scenarios, respectively; and Tables 6-19 
and 6-20 present the cumulative risk/hazard results and potential COCs for RM 6-9 East Bank for the 
RME and CTE scenarios, respectively.  Potential COCs are summarized by medium and scenario in 
Table 6-21.   

The principal chemical driving site risks/hazards is TCDD-TEQ, contributing as much as 90% of RME 
cumulative site risk and 79% of RME cumulative site hazard.  The relative contribution of TCDD-TEQ 
to total site risk/hazard is highest for the recreational angler who consumes crab muscle and 
hepatopancreas, with TCDD-TEQ posing approximately 70% to 79% of cumulative RME noncancer 
hazard and 77% to 90% of cumulative RME cancer risk, depending on PCB toxicity approach.  TCDD-
TEQ poses approximately 74% to 94% of cumulative CTE risk/hazard for crab consumption.  For the 
recreational angler who consumes a mixed fish diet, TCDD-TEQ poses approximately 53% to 58% of 
cumulative RME noncancer hazard and 68% to 77% of cumulative RME cancer risk.  TCDD-TEQ 
poses approximately 67% to 81% of cumulative CTE risk and 45% to 50% of cumulative CTE hazard 
for fish consumption.  

PCBs contribute less than 10% to as much as 44% of RME cumulative site risk/hazard depending on 
the scenario and approach used to evaluate PCBs.  The relative contribution of PCBs to total site 
risks/hazards increases by approximately 5% to 13% when the PCB-TEQ approach is used.  The 
potential underestimation of PCB risk/hazard by evaluating total PCBs only and the potential 
overestimation of PCB risk/hazard from summing PCB-TEQ and PCBs (non-DLCs) is discussed in the 
uncertainty section.  It should be noted that PCBs are identified as potential COCs only for the fish 
and crab consumption pathways.  The risks/hazards posed by direct contact with PCBs in accessible 
surface sediment and surface water for all receptor and exposure area scenarios are at or below a 
cancer risk of 1x10-6 and a target organ effect hazard quotient of 0.1, using both toxicity approaches. 

Aside from TCDD-TEQ and PCBs, the remaining potential RME COCs include various pesticides, 
methyl mercury, and arsenic.  The contribution of these potential COCs and the other COPCs 
evaluated is generally less than 4% of the total site risks/hazards.  As shown in Table 6-21, only 
TCDD-TEQ and PCBs are identified as potential COCs under the CTE scenario. 

The potential COCs under the RME scenario are summarized below by medium. 
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Identification of Potential Chemicals of Concern Based on RME Scenario (a) 

Chemicals with 
Cancer Risks  

>10-4 

Chemicals with 
Cancer Risks  

>10-5 and <10-4 

Chemicals with 
Cancer Risks  

>10-6 and <10-5 

Chemicals with 
Target Organ 
Effect HI>1 

Chemicals with 
Target Organ Effect 

HI>0.1 and <1 

RME Mixed Fish Diet 

TCDD-TEQ Dieldrin 4,4'-DDD TCDD-TEQ Mercury, inorganic 
PCBs Heptachlor Epoxide 4,4'-DDE PCBs 4,4'-DDE 

  cis-Chlordane Methyl mercury Dieldrin 

  Gamma-Chlordane  Heptachlor Epoxide 

   Hexachlorobenzene  trans-Nonachlor 

     
     

Crab Muscle & Hepatopancreas 

TCDD-TEQ PCBs (total) Arsenic, inorganic TCDD-TEQ None 
PCB-TEQ PCBs (non-DLC) 4,4'-DDE PCBs  

 Dieldrin Heptachlor Epoxide   
     
     

Accessible Surface Sediment River Mile 6-9 (b) 

None TCDD-TEQ None TCDD-TEQ (c) None 

     
Accessible Surface Sediment River Mile 6-9 East Bank (b) 

None TCDD-TEQ None TCDD-TEQ (c) TCDD-TEQ (d) 

Sitewide Surface Water 

None None None None None 

     
(a) The potential COC selection for PCBs was based on the higher of the risks/hazards estimated for total PCBs and PCB-TEQ.   
(b)  No potential COCs were identified for other RM segments. 
(c) TCDD-TEQ HI for RM 6-9 and RM 6-9 East Bank accessible surface sediment exceeds 1 for the following receptors:   
 angler (adolescent), swimmer and wader (young child and adolescent), boater (adult). 
(d) TCDD-TEQ HI for RM 6-9 and RM 6-9 East Bank accessible surface sediment is equal to 1 for the angler (adult). 

Additional factors considered in the identification of potential COCs include contributions from 
background sources described below.  Section 6.5 provides details regarding this evaluation.  

In addition, overall uncertainties associated with the four steps of the risk assessment process that 
may also be considered in the evaluation of potential COCs are provided in Section 7.0 of the 
BHHRA.  
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6.5 Background Evaluation 
Sediment, tissue, and water quality in the LPRSA have been affected by ongoing and historic sources 
of contamination from upstream of Dundee Dam, downstream from Newark Bay, as well as ongoing 
storm water discharges, sewage overflows, and other permitted discharges.  These sources 
contribute to the cumulative exposure of human and ecological receptors in the LPRSA.  Accounting 
for background and reference area information is integral to evaluating risks posed by the release of 
hazardous substances in the LPRSA.  USEPA (2002c) notes that a primary objective of CERCLA risk 
assessments is to provide information on risks that can be effectively addressed through remedial 
actions.  Taking into account background and reference area information during the risk assessment 
process informs the understanding of risks associated with site releases, as opposed to risks resulting 
from the presence of contaminants that may have migrated into the site, or that may reflect regional 
conditions related to human activities (Judd et al. 2003).   

USEPA (2002b) defines background as: “Substances or locations that are not influenced by the 
releases from a site and are usually described as naturally occurring or anthropogenic: (1) Naturally 
occurring substances are present in the environment in forms that have not been influenced by human 
activity; (2) Anthropogenic substances are natural and human-made substances present in the 
environment as a result of human activities (not specifically related to the CERCLA site in question).”  
It further defines a background reference area as:  “The area where background samples are 
collected for comparison with samples collected on site.  The reference area should have the same 
physical, chemical, geological, and biological characteristics as the site being investigated, but has not 
been affected by activities on the site.”  Based on these definitions, the most appropriate data sets 
from which to obtain information on background and reference information are those collected from 
areas that have similar characteristics to the environment of the LPRSA, which is an urban estuarine 
system. 

Background data are used in the BHHRA and in setting preliminary remediation goals (PRGs) during 
the FS (USEPA 2002c).  USEPA (2002c) states, “Specifically, the COPCs with high background 
concentrations should be discussed in the risk characterization, and if data are available, the 
contribution of background to site concentrations should be distinguished.  COPCs that have both 
release-related and background-related sources should be included in the risk assessment.”  The 
guidance further states, “The COPCs retained in the quantitative risk assessment should include 
those hazardous substances, pollutants, and contaminants with concentrations that exceed risk-based 
screening levels.  The risk characterization should include a discussion of elevated background 
concentrations of COPCs and their contribution to site risks.  Naturally occurring elements that are not 
CERCLA hazardous substances, pollutants, and contaminants, but exceed risk-based screening 
levels should be discussed in the risk characterization.” 

The following sections address the COPCs in media with elevated background concentrations, 
including their contributions to site risks/hazards.  Consistent with USEPA guidance (USEPA 1989b, 
2002c) and with Appendix B of the Revised RARC (Windward and AECOM [in prep]), this section 
presents background concentrations and risk estimates calculated for the receptor-medium scenario 
that poses the highest risk above the NCP risk range (i.e., above 10-4) or goal of protection of an HI 
equal to 1.  Since these comparisons are for informational purposes, the total noncancer hazards for 
LPRSA and background are presented without accounting for target organ effect.    

6.5.1 Summary of Regional Background Data Sets 
Three regional background areas were identified for use in the baseline risk assessments, as agreed 
upon with USEPA: 1) upstream of Dundee Dam (referred to as Upper Passaic River or UPR), to 
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represent a freshwater urban area, and 2) Jamaica Bay/Lower Harbor, to represent an urban 
estuarine area.  Jamaica Bay is located on the southern side of Long Island and connects with Lower 
New York Bay to the west through Rockaway Inlet.  The third background area (Mullica River/Great 
Bay) did not provide sediment or tissue data relevant for the BHHRA.  The background surface 
sediment, surface water, fish, and crab tissue data used in the background risk evaluation for the 
BHHRA are summarized below.   

Area Data Set Sampling Event Sampling Period 
Freshwater  

Passaic River 
Above Dundee 
Dam 

Accessible surface 
sediment (2 samples) RI/FS 2008 LRC program  September to October 

2008 
Accessible surface 
sediment (17 samples) 

RI/FS 2012 upstream 
sediment sampling  November 2012 

Surface water (10 
samples) 

RI/FS 2011-2012 chemical 
water column monitoring  

August 2011 to June 
2013 

Fish tissue 
(47 fillet samples)a  

RI/FS 2012 upstream tissue 
sampling  October 2012 

Estuarine 

Jamaica Bay 
Crab tissue 
(2 to10 muscle-only and 
muscle/hepatopancreas 
samples)b   

NYSDEC 1993 
Harbor Crustacean 
Collection 1999 

October - November 
1993  
Summer 1999 

a American eel, brown bullhead, channel catfish, common carp, northern pike, smallmouth bass, white perch, white sucker 
b Only muscle and hepatopancreas tissue were evaluated, because it is the primary tissue type for the LPRSA BHHRA. 
NYSDEC – New York State Department of Environmental Conservation 

The background data sets are described in more detail in Appendix L, including summary statistics, 
outlier analyses, and population comparisons.  

6.5.2 Regional Background Risk Evaluation 
Background risks were estimated for the LPRSA COPCs in the following three media with receptor 
risks above the NCP risk range and/or goal of protection of an HI equal to 1 on a target organ effect-
specific basis):  

• Fish fillet tissue (RME mixed fish diet) – cancer and noncancer,  

• Crab tissue (muscle and hepatopancreas) – cancer and noncancer, and  

• Accessible surface sediment (sitewide and RM 6-9 East Bank) – cancer and noncancer.   

The background risk estimates provide insight on COPCs present in anthropogenic background that 
contribute to site risks.     

For fish tissue, the background risk evaluation used fillet data from the UPR for the same species that 
comprise the LPRSA mixed fish diet except largemouth bass, as no largemouth bass were caught 
during the 2012 UPR tissue sampling program.  However, data are available for UPR smallmouth 
bass, which are a similar species.  As largemouth and smallmouth bass fillet data were combined for 
calculation of tissue EPCs for the LPRSA, the smallmouth bass fillet data were used in the UPR mixed 
fish diet (American eel, channel catfish, common carp, smallmouth bass, and white perch).  For crab 
tissue, combined hepatopancreas and muscle data from Jamaica Bay were used.  The samples were 
collected in 1999 by the New York State Department of Environmental Conservation as part of the 
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Harbor Crustacean monitoring for the Contaminant Assessment and Reduction Project (Litten 2003).  
For sediment, the UPR accessible surface sediment data were used.  For consistency with the 
definition of accessible surface sediment in the LPRSA, UPR sediment samples located under 2.6 feet 
of overlying water were identified as accessible.  All samples collected from the entire four mile UPR 
sampling area (from Dundee Dam up to RM 21.3) were considered for inclusion in the background 
accessible surface sediment data set.   

Tables 6-22, 6-23 and 6-24 present RME concentrations (lower of maximum and UCL) for COPCs in 
fish tissue, crab tissue, and accessible surface sediment, respectively, for the LPRSA and background 
area.  Table 6-24 presents EPCs for LPRSA sitewide accessible surface sediment and for RM 6-9 
East Bank, which is the area with the highest concentrations of several COPCs; both areas are 
included in the background risk evaluation.  UCLs for background data sets were calculated using 
ProUCL (version 5.0.00).  For the potential COCs and media included in the background risk 
evaluation (UPR accessible surface sediment, UPR mixed fish diet species, and Jamaica Bay crab 
muscle and hepatopancreas), the data sets were checked for potential extreme outliers, as described 
in Appendix L.  No outliers were identified with the exception of one UPR white perch sample, which 
was identified as a potential extreme outlier for several pesticides (heptachlor epoxide, oxy-chlordane, 
trans-nonachlor, cis-chlordane, cis-nonachlor, dieldrin, 4,4'-DDD, and 4,4'-DDE).  The extreme outlier 
results were removed from the calculation of UCLs for these COPCs in UPR white perch.  The 
removal of potential extreme outliers reduces the potential for the background EPCs to be impacted 
by concentrations that may not be representative of the overall background data set. 

Background risks were calculated using the same toxicity and RME exposure assumptions used for 
the LPRSA risk calculations.  Background risk calculation tables are provided in Appendix L. 

6.5.2.1 Regional Background Risks for Fish Consumption 

Cancer 

The following table presents a comparison of LPRSA cancer risks to background (UPR) cancer risks 
for the combined child/adult angler who consumes the RME mixed fish diet (comprised of equal parts 
American eel, channel catfish, largemouth/smallmouth bass, white perch, and common carp).  The 
chemical-specific risks posed by the top potential COCs (RME cancer risks exceed 10-5) are shown, 
as well as the total receptor-pathway risks, which includes all other COPCs for which risks were 
calculated.  
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Fish Consumption (RME Mixed Fish Diet) – Young Child/Adult Angler 

Potential COCa 

LPRSA Cancer Risk UPR Cancer Risk 
Total PCBs 
Approach 

PCB-TEQ 
Approach 

Total PCBs 
Approach 

PCB-TEQ 
Approach 

TCDD-TEQ 2.9x10-3 2.9x10-3 4.8x10-5 4.8x10-5 

PCBs, total 7.4x10-4 NA 2.6x10-4 NA 

PCBs (non-DLC) NA 6.9x10-4 NA 2.4x10-4 

PCB-TEQ NA 5.9x10-4 NA 2.5x10-4 
Dieldrin 6.9x10-5 6.9x10-5 8.2x10-5 8.2x10-5 

Heptachlor epoxide 1.6x10-5 1.6x10-5 2.0x10-5 2.0x10-5 
Total Cancer Riskb 3.7x10-3 4.3x10-3 4.3x10-4 6.5x10-4 

NA – Not applicable. 
a Potential COC with LPRSA RME cancer risk in excess of 10-5. 
b Total risk includes all other COPCs for which risks were calculated. 

UPR total cancer risks for the RME mixed fish diet are above the upper end of the NCP risk range of 
10-4.  On a potential COC-specific basis, UPR cancer risks for dieldrin and heptachlor epoxide are 
comparable to or higher than LPRSA cancer risks.  The UPR cancer risks for total PCBs and PCB-
TEQ (including non-DLCs) are about 35% and 38%, respectively, of LPRSA cancer risks.  In contrast, 
the UPR cancer risk for TCDD-TEQ is about 2% of the corresponding LPRSA cancer risk; the 
contribution to site risk from background is low for TCDD-TEQ.    

Noncancer 

The following table presents a comparison of LPRSA and background noncancer hazards for the 
young child angler (the receptor with the highest LPRSA noncancer hazards) who consumes the RME 
mixed fish diet.  The chemical-specific hazards posed by the top potential COCs (LPRSA RME hazard 
quotients > 1) are shown, as well as the total receptor-pathway hazard, which includes all other 
COPCs for which noncancer hazards were calculated.     

Fish Consumption (RME Mixed Fish Diet) – Young Child Angler 

Potential COCa  

LPRSA Noncancer Hazard UPR Noncancer Hazard 
Total PCBs 
Approach 

PCB-TEQ 
Approach 

Total PCBs 
Approach 

PCB-TEQ 
Approach 

TCDD-TEQ 102 102 1.7 1.7 
PCBs, total 69 NA 24 NA 
PCBs (non-DLC) NA 64 NA 22 
PCB-TEQ NA 21 NA 8.8 
Methyl mercury 2.2 2.2 2.8 2.8 

Total Noncancer Hazardb 177 193 32 38 
NA – Not applicable. 
a Potential COC with LPRSA RME hazard quotient above 1. 
b Total risk includes all other COPCs for which risks were calculated. 

As shown, UPR total noncancer hazards are above the goal of protection of an HI equal to 1.  On a 
potential COC-specific basis, UPR noncancer hazards for methyl mercury are higher than the 
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corresponding LPRSA noncancer hazard.  UPR noncancer hazards for PCBs and PCB-TEQ are 
about 35% of LPRSA noncancer hazards, and UPR noncancer hazards for TCDD-TEQ are about 2% 
of LPRSA noncancer hazards. 

6.5.2.2 Statistical Comparison of LPRSA and UPR Fish Tissue 

In addition to the comparison of background and site risks for consumption of the mixed fish diet, a 
statistical comparison of the LPRSA and UPR fish tissue data was performed.  Statistical tests and 
graphical evaluations were used to compare the means/medians and ranges of a subset of potential 
COCs for the LPRSA (“site”) and UPR (“background”).  For fish tissue, these are TCDD-TEQ (and the 
principal congener 2,3,7,8-TCDD), total PCBs, dieldrin, heptachlor epoxide, and methyl mercury.   

Figures 6-1 and 6-2 present box plots comparing tissue (fillet) concentration medians and ranges for 
the potential COCs in five species of fish from the LPRSA and the UPR (the five species comprise the 
RME mixed fish diet evaluated in the BHHRA).  As shown in Figure 6-1, the median concentrations of 
total PCBs in fish species from the UPR are comparable to LPRSA medians, with the exception of 
white perch and common carp.  However, there is a marked distinction between the concentrations of 
TCDD-TEQ in UPR and LPRSA fish for all five species presented in Figure 6-1.  For all species, the 
TCDD-TEQ median for the LPRSA fish is one to two orders of magnitude higher than the UPR fish.  
While there is variability across species, the LPRSA and UPR concentration ranges for dieldrin and 
methyl mercury are similar for the five species shown in Figure 6-2.  For some species and potential 
COCs (e.g., dieldrin in American eel, methyl mercury in white perch), concentrations in UPR fish are 
higher than their LPRSA counterparts.  

As an additional comparison of the two populations, two sample hypothesis tests were used to 
compare the mean of the LPRSA (site) and UPR (background) data sets (or median if data set not 
normal and non-parametric test used).  Two iterations of these tests were conducted.  The first test 
evaluated if the mean of site data is greater than or equal to the mean of background data.  The 
second test evaluated if the mean of site and background data are equal.  The statistical test selected 
for each potential COC was determined by the distributions of the site and background data sets.  The 
normality of the distributions was determined using Goodness-of-Fit Statistics (Shapiro-Wilk test, 
significance level 0.05) in ProUCL 5.0.  If both data sets were normally distributed, then a t-test was 
selected.  If either data set was not normal, then a non-parametric test (Wilcoxon-Mann-Whitney  or 
Gehan) was selected.  The Wilcoxon-Mann-Whitney test was selected in cases of data sets including 
all detected samples (with not normal distributions), or in cases of data sets with non-detected 
concentrations where the detection limits are equal.  The Gehan test was selected in the case of a 
data set that includes non-detected samples with unequal detection limits. 

For the population comparison, the data sets for the five mixed diet species were pooled to provide 
adequate sample size (n=35 for UPR and n=80 for LPRSA).  The relative proportion of samples for 
each of the five species to the total sample size is similar for the UPR and LPRSA data sets40F

41, which 
supports a pooled approach.  In addition, the fish consumption risk calculations evaluate a combined 
diet.  Based on the two sample hypothesis tests, the pooled site and background means were found 

                                                      
41 The relative proportions are as follows: American eel = 40% (LPRSA) and 29% (UPR), channel catfish = 14% 

(LPRSA) and 11% (UPR), common carp = 15% (LPRSA) and 29% (UPR), largemouth/smallmouth bass = 8% 
(LPRSA) and 9% (UPR), and white perch = 24% (LPRSA) and 23% (UPR).   
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to be similar for dieldrin, heptachlor epoxide, methyl mercury, and total PCBs.  However, the pooled 
site and background means were not found to be similar for TCDD-TEQ and 2,3,7,8-TCDD.   

Figure 6-3 presents box plots comparing the pooled site and background tissue concentrations for the 
potential COCs included in this evaluation.  As shown in Figure 6-3, the ranges for site and 
background are similar for methyl mercury.  For dieldrin and heptachlor epoxide, the upper end of the 
background range exceeds the upper end of the site range.  For PCBs, the upper end of the site 
range exceeds the upper end of the background range.  For TCDD-TEQ and 2,3,7,8-TCDD, the upper 
end of the site ranges are well above the background ranges.  Based on the results of these 
evaluations, it is concluded that the means of total PCBs, dieldrin, heptachlor epoxide, and methyl 
mercury are similar to the means of these potential COCs in the LPRSA fish evaluated as part of the 
RME mixed fish diet.  For methyl mercury and the pesticides, the UPR range is similar to or greater 
than the LPRSA range.  These results suggest that the two fish populations are comparable for methyl 
mercury, dieldrin, and heptachlor epoxide.  The results also suggest that the means of the two 
populations are comparable for PCBs, however, the range of concentrations is higher in the LPRSA 
than in the UPR.  Finally, the results of the evaluations for TCDD-TEQ and 2,3,7,8-TCDD suggest that 
the two populations are not similar, and the means and range of concentrations are higher in the 
LPRSA than in the UPR.   

6.5.2.3 Regional Background Risks for Crab Consumption 

Cancer 

The following table presents a comparison of LPRSA cancer risks to background (Jamaica Bay) 
cancer risks for the combined child/adult angler who consumes crab muscle and hepatopancreas.  
Because of the limited analyte list for Jamaica Bay crab muscle and hepatopancreas, the LPRSA risks 
were calculated using only the same list of chemicals for which Jamaica Bay data are available 
(includes the top LPRSA potential COCs).  The chemical-specific risks posed by the top potential 
COCs (RME cancer risks exceed 10-5) are shown below, as well as the total receptor-pathway risks.    

Crab Consumption (Muscle and Hepatopancreas) – Young Child/Adult Angler 

Potential COCa  

LPRSA Cancer Risk Jamaica Bay Cancer Risk 
Total PCBs 
Approach 

PCB-TEQ 
Approach 

Total PCBs 
Approach 

PCB-TEQ 
Approach 

TCDD-TEQ 9.9x10-4 9.9x10-4 7.9x10-5 7.9x10-5 
PCBs, total 8.0x10-5 NA 2.6x10-5 NA 
PCB-TEQ NA 1.9x10-4 NA 1.6x10-4 
Dieldrin 1.7x10-5 1.7x10-5 1.2x10-5 1.2x10-5 
Heptachlor epoxide 1.0x10-5 1.0x10-5 3.1x10-6 3.1x10-6 
Total Cancer Risk 1.1x10-3 1.2x10-3 1.2x10-4 2.6x10-4 

NA – Not applicable. 
a Potential COC with LPRSA RME cancer risk in excess of 10-5. 

As shown, background cancer risks for Jamaica Bay crab muscle and hepatopancreas tissue are at 
and above the upper end of the NCP risk range.  On a potential COC-specific basis, Jamaica Bay 
cancer risks are approximately 70% of LPRSA risks for dieldrin, 30% for total PCBs, 84% for 
PCB-TEQ, 30% for heptachlor epoxide, and 8% for TCDD-TEQ.  
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Noncancer 

The following table presents a comparison of LPRSA and Jamaica Bay noncancer hazards for the 
young child angler who consumes crab muscle and hepatopancreas.  The chemical-specific hazards 
posed by the top potential COCs and methyl mercury are shown below, as well as the total receptor-
pathway hazards.    

Crab Consumption (Muscle and Hepatopancreas) – Young Child Angler 

Potential COCa  

LPRSA Noncancer Hazard Jamaica Bay Noncancer Hazard 
Total PCBs 
Approach 

PCB-TEQ 
Approach 

Total PCBs 
Approach 

PCB-TEQ 
Approach 

TCDD-TEQ 35 35 2.8 2.8 
PCBs, total 7.5 NA 2.4 NA 
PCB-TEQ NA 6.7 NA 5.8 
Methyl mercury 0.6 0.6 0.2 0.2 

Total Noncancer Hazardb 44 44 5.7 9.1 
NA – Not applicable. 
a Potential COC with LPRSA RME hazard quotient above 1. 
b Total noncancer hazards includes all other COPCs for which Jamaica Bay data are available. 

As shown, Jamaica Bay total noncancer hazards for consumption of crab muscle and hepatopancreas 
are above the goal of protection of an HI equal to 1.  On a potential COC-specific basis, Jamaica Bay 
noncancer hazards are approximately 30% of LPRSA noncancer hazards for total PCBs, 
approximately 87% for PCB-TEQ, approximately 30% for methyl mercury, and approximately 8% for 
TCDD-TEQ.  

6.5.2.4 Regional Background Risks for Direct Contact with Surface Sediment 

Cancer 

The following table presents a comparison of LPRSA cancer risks to background (UPR) cancer risks 
for direct contact with accessible surface sediment for the combined child/adult swimmer (the 
recreational receptor with the highest sediment direct contact risk).  The LPRSA risks shown are for 
the river segment with the highest risks (RM 6-9 East Bank) and for the entire 17.4 mile Study Area 
(sitewide).  The chemical-specific risks posed by the sediment COPCs with RME cancer risks in 
excess of 10-6 are shown, as well as the total receptor-pathway risks, which includes all other COPCs 
for which risks were calculated.  Benzo(a)pyrene, which has LPRSA risks below 10-6,  is included 
because it poses the majority of the UPR cancer risk, as shown below.  Note that no potential COCs 
were identified for the swimmer based on cancer because total risks do not exceed 10-4. 
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Accessible Surface Sediment Direct Contact – Young Child/Adult Swimmer 

 LPRSA Cancer Risk UPR Cancer Risk 

COPC  

 RM 6–9 East Bank Sitewide 
Total 
PCBs PCB-TEQ 

Total 
PCBs PCB-TEQ 

Total 
PCBs PCB-TEQ 

TCDD-TEQ 7.8x10-5 7.8x10-5 1.2x10-5 1.2x10-5 9.8x10-8 9.8x10-8 
PCBs, total 1.2x10-6 NA 3.8x10-7 NA 5.7x10-8 NA 
PCBs (non-DLC) NA 1.2x10-6 NA 3.6x10-7 NA 5.4x10-8 
PCB-TEQ NA 4.1x10-7 NA 1.7x10-7 NA 5.3x10-8 
Benzo(a)pyrene 6.5x10-7  6.5x10-7  6.1x10-7  6.1x10-7  2.6x10-6 2.6x10-6 
Total Cancer Riska 8.1x10-5 8.1x10-5 1.4x10-5 1.4x10-5  3.7x10-6 3.8x10-6  

NA – Not applicable. 
a Total risk includes all other COPCs for which risks were calculated. 
 

As shown, UPR total cancer risks for direct contact with accessible surface sediment are within the 
NCP risk range, and are approximately 5% of the corresponding LPRSA RM 6-9 East Bank total 
cancer risks, and 27% of the LPRSA sitewide total cancer risks.  The majority of the UPR cancer risk 
(~68%) is posed by benzo(a)pyrene, while for the East Bank of RM 6-9 of the LPRSA, TCDD-TEQ is 
the dominant potential COC (~96% of cancer risk).  Surface sediment direct contact risks for 
benzo(a)pyrene in the UPR are approximately four-fold higher than in the LPRSA.   

Noncancer 

The following table presents a comparison of LPRSA noncancer hazards to background (UPR) 
hazards for direct contact with accessible surface sediment for the young child swimmer.  The LPRSA 
hazards shown are for the river segment with the highest HI (RM 6-9 East Bank) and for the entire 
17.4 mile Study Area (sitewide).  The chemical-specific hazards posed by the level of TCDD-TEQ (the 
only noncancer COC for the sediment pathway) are shown below, as well as the total receptor-
pathway hazards.    

Accessible Surface Sediment Direct Contact – Young Child Swimmer 
  LPRSA Noncancer Hazard UPR Noncancer 

Hazard Potential COCa   RM 6–9 East 
Bank Sitewide 

TCDD-TEQ 5.2 0.8 0.007 

Total Noncancer Hazardb 5.4 0.9 0.06 
a Potential COC with LPRSA RME hazard quotient above 1 per target organ effect. 
b Total noncancer hazards includes all other COPCs for which UPR data are available. 

Sitewide and UPR noncancer hazards for accessible surface sediments are below the goal of 
protection of an HI equal to 1, while above 1 in RM 6-9 East Bank.  UPR TCDD-TEQ noncancer 
hazards are approximately 0.1% of RM 6-9 East Bank noncancer hazards and about 0.9% of sitewide 
noncancer hazards.  
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6.5.2.5 Summary of Regional Background Risks 

The evaluation of regional background indicates that the levels of potential COCs in fish and crab from 
locations outside of the LPRSA but within the New York-New Jersey region and upstream of the 
LPRSA above Dundee Dam pose cancer risks that exceed the NCP risk range and noncancer 
hazards above the goal of protection of a HI of 1.  For several potential COCs, including dieldrin, 
heptachlor epoxide, and methyl mercury, the risks/hazards posed by consumption of LPRSA fish are 
comparable to the risks/hazards posed by consumption of background (UPR) fish.  The means and 
ranges of these chemicals in LPRSA and UPR fish were also found to be similar.  Regional 
background levels of PCBs in fish and crab are also elevated, and pose consumption risks/hazards 
ranging from approximately 30% (total PCBs in crab) to over 85% (PCB-TEQ in crab) of LPRSA 
risks/hazards.  Mean PCBs in LPRSA and UPR fish were found to be similar, although the range is 
higher in LPRSA fish.  In contrast, the means and ranges of TCDD-TEQ in LPRSA and UPR fish were 
not found to be similar, and levels in LPRSA fish and crab are significantly higher than in UPR fish and 
Jamaica Bay crab, respectively.  These findings suggest that TCDD-TEQ levels in LPRSA fish and 
crab are minimally impacted by regional background, with TCDD-TEQ risks/hazards from 
consumption of background fish and crab only about 2% to 8% of the corresponding LPRSA 
risks/hazards.   

UPR total cancer risks for direct contact with accessible surface sediment are approximately 27% of 
LPRSA sitewide total cancer risks, and approximately 5% of the total cancer risks for RM 6-9 East 
Bank.  The majority of the UPR cancer risk for direct contact with accessible surface sediment is 
posed by benzo(a)pyrene (~68%), while for the LPRSA, TCDD-TEQ poses ~96% of the direct contact 
cancer risk and noncancer hazard in the RM 6-9 East Bank area.  The levels of benzo(a)pyrene in 
UPR accessible surface sediment were also found to be greater than levels within the LPRSA, as 
discussed in Appendix L.  Direct contact risks and hazards in the LPRSA are limited to the East Bank 
of RM 6-9 and are dominated by TCDD-TEQ concentrations in surface sediment.   

There is uncertainty in the background evaluation, including the limited background data sets for some 
species of fish and for crab tissue (although this is also the case for some fish species from the 
LPRSA, including largemouth and smallmouth bass), and the age and limited analyte list for the 
Jamaica Bay crab tissue data.  UCLs calculated using small data sets can be imprecise, especially if 
the data are variable.  The evaluation of the background data sets for outliers for key COCs, and 
removal of any identified outliers before calculating statistics minimizes the potential for this 
occurrence.  In addition, no tissue or sediment samples were removed from the LPRSA data sets 
used in this evaluation.  The LPRSA tissue data sets were generally biased toward analysis of larger 
specimens, which tend to have higher concentrations of bioaccumulative chemicals.  The background 
contributions of potential COCs to the LPRSA need to be carefully considered to understand sources, 
inform remedial planning, and establish realistic risk reduction goals.  
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7.0   Uncertainty Evaluation 

Within any of the four steps of the human health risk assessment process, assumptions must be 
made due to both variability and uncertainty in risk assessment parameters, such as exposure 
patterns of human receptors and toxicity of chemicals.  Some of the assumptions are supported by 
considerable scientific evidence, while others have less support.  Every assumption introduces some 
degree of uncertainty into the risk assessment process.  Risk assessment methodology requires that 
conservative assumptions be made throughout the risk assessment to ensure that risks are not 
underestimated.  Therefore, when all of the assumptions and approaches are combined, it is more 
likely that risk results are overestimated rather than underestimated. 

The assumptions that introduce the greatest amount of uncertainty in this risk assessment are 
discussed in this section.  The assumptions for which there is not enough information available to 
assign a numerical value to the uncertainty, and thus cannot be factored into the calculation of risk, 
are discussed in qualitative terms.  In some cases, alternate assumptions may exist that could be as 
valid as those used in the BHHRA.  In some of these cases, the uncertainty is evaluated 
quantitatively.  Section 7.1 discusses uncertainty related to data evaluation and COPC selection.  
Section 7.2 discusses uncertainties related to the exposure assessment.  Section 7.3 discusses 
uncertainties related to the toxicity assessment.  Lastly, Section 7.4 discusses uncertainties related to 
the risk characterization.  

7.1 Data Evaluation and COPC Selection 
7.1.1 Adequacy and Quality of Analytical Data 
The assembly of physical, chemical, and biological data collected during the CPG’s RI program 
conducted from 2008 through 2013 serves as the basis for the BHHRA.  Multiple media were sampled 
in accordance with USEPA Region 2-approved RI/FS programs developed using a sound conceptual 
understanding of site conditions and the fate and transport of contaminants in the LPRSA.  As new 
information was generated during the RI, the site conceptual model was refined and used to guide 
subsequent data gathering efforts.  Thus, while it was not possible to sample every location in the 
Study Area, the extensive sediment, surface water, and tissue chemistry data collected under the RI, 
combined with the results of survey data (e.g., habitat, fish community), provide a high degree of 
confidence that the range of impacts and environmental conditions within the LPRSA have been 
captured.   

The field investigation programs followed the overarching sampling design presented in Lower 
Passaic River Restoration Project, Draft Field Sampling Plan, Volume 1 (FSP1) and Volume 2 (FSP2) 
(Malcolm Pirnie 2006; Malcolm Pirnie et al. 2006), which were prepared for the USEPA Region 2.  
The data evaluated in the BHHRA were collected in accordance with USEPA Region 2-approved 
QAPPs by CPG consultants AECOM and Windward during field investigation programs conducted 
between 2008 and 2013.  As agreed during the December 14 and December 16, 2010 meetings 
between USEPA and CPG representatives, only data from the CPG’s RI/FS sample collection events 
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were included in the baseline risk assessments, based on higher confidence in the adequacy and 
quality of these data.41F

42  

Generally, in the site characterization phase of the site assessment, knowledge of past and current 
use of the study area is used to guide investigations and determine which analytical parameters are 
analyzed and what analytical methods are employed for the detection of chemicals in the relevant 
environmental media at the site.  However, for the LPRSA, the knowledge of past and current 
industrial practices was not used to limit the scope of the investigation or the analyte list.  Instead, the 
vast majority of environmental samples were analyzed for a full suite of chemicals including VOCs, 
SVOCs, PAHs, metals, cyanide, PCBs, pesticides, herbicides, dioxins and furans. 

While the analyte list was comprehensive, it is possible that chemicals not included in the suite of 
chemicals identified for analysis may be present at the site.  Should this be the case, site risks may be 
incomplete depending on the nature of the chemicals not included in the sample analyses.  However, 
non-standard chemicals typically do not have USEPA-endorsed or peer-reviewed, consensus-based 
toxicity values, which can lead to greater uncertainty in quantitative risk assessment of these 
chemicals.  A comprehensive suite of extended USEPA analyte lists was used, resulting in a data set 
that is expected to be inclusive of chemicals that are typically used in industry and analyzed for under 
Superfund, and of potential public health concern.  Therefore, it is likely that the primary chemicals of 
public health concern at the site have been captured in the data set used for the BHHRA.   

As noted in Section 3.0, certain metals and PAH compounds were analyzed using modified analytical 
methods.  For example, PAH compounds were analyzed in sediment on some sampling events by 
Method 429M and on other sampling events by Method ID-0016.  Both are isotope dilution methods 
based on California EPA Air Resources Board Method 429 (CARB 1997).  For the BHHRA, the results 
from modified but comparable analytical methods for the same chemical were combined into one data 
set.  While this approach introduces some uncertainty, the two modified methods are very similar from 
an analytical perspective, and yield results of comparable sensitivity and precision.  The potential 
impact of this approach on risk results is negligible. 

As discussed in Section 3.1, all the laboratory results for surface water, sediment and tissue 
considered in the BHHRA were subjected to formal data validation prior to being used in the BHHRA.  
All but a very small fraction (~1 percent) of the surface water and sediment data points were 
determined to be valid and acceptable for use in the RI/FS process, including the risk assessments, 
as qualified.  RAGS Part D format data usability worksheets summarizing the results of the data 
validation for the various programs are provided in Appendix A (one worksheet for the sediment and 
surface water programs performed by AECOM, and one worksheet for the benthic sediment and 
tissue programs performed by Windward).  The worksheets provide a succinct summary of the data 
usability analysis and conclusions.  The reader is referred to the specific RI reports for details on the 
data validation process and findings. 

Additional information on surface water data validation can be found in the Small Volume Chemical 
Water Column Monitoring Sampling Program Characterization Summary (AECOM [in prep]-b).  
Validation of the sediment data is summarized in several reports including:  Lower Resolution Coring 
Characterization Summary (AECOM 2011c), Draft River Mile 10.9 Characterization Program 

                                                      
42 As noted in Section 3.1.2, sediment data collected from dredge locations (i.e., RM 10.9 and Lister Avenue 

dredge areas) were not included in the BHHRA data set. 
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Summary (CH2MHill and AECOM 2012), Low Resolution Coring Supplemental Sampling Program 
Characterization Summary (AECOM 2014b), Low Resolution Coring Second Supplemental Sampling 
Program Characterization Summary (AECOM [in prep]-a), and Draft 2009 and 2010 Sediment 
Chemistry Data for the Lower Passaic River Study Area (Windward 2011b).  Of the tissue data 
considered in the BHHRA, all of the results for potential COCs, including dioxins and furans, PCBs, 
PAHs, mercury, and pesticides, as qualified, were determined to be valid and acceptable for use in 
the RI/FS process, including the risk assessments, as qualified.  In a small number of tissue samples 
(3% to 7%), results were rejected for lead, barium, cobalt, endrin ketone, endosulfan II, and 
methoxychlor.  A number of tissue samples (30% to 50%) had at least one rejected SVOC result 
(affected analytes were 2,4-dinitrophenol, benzaldehyde, hexachlorocyclopentadiene, 
pentachlorophenol, and 4,6-dinitro-2-methylphenol).  Most of the rejected SVOC results were for crab 
tissue samples.  Additional information on validation of the tissue data can be found in 2009 Fish and 
Blue Crab Tissue Chemistry Data for the Lower Passaic River Study Area (Windward 2009a).The use 
of J-qualified data adds some uncertainty to the risk assessment by definition, as the true 
concentration lies between the method detection limit and the sample quantitation limit.  However, the 
estimated value given for each J qualified result is considered the best estimate of the true 
concentration, and is therefore used in risk calculations along with unqualified detections (USEPA 
1989b). 

Given that nearly all (~99%) of the sediment and surface water and most of the tissue analytical data 
sets, including all tissue results for potential COCs, considered for inclusion in the BHHRA were 
determined to be valid and acceptable for use in the risk assessments, there is a high degree of 
confidence in the data used in the BHHRA.  This reduced uncertainty translates to a high degree of 
confidence in the use of these data in risk-based decision-making.   

7.1.2 Adequacy of the COPC Selection Process 
Not all chemicals detected in a study area are selected as COPCs for quantitative analysis for several 
reasons.  Some chemicals may be present at levels below health-protective screening levels.  Others 
may be present at concentrations below sample detection limits.  A USEPA review of the results of 
many risk assessments demonstrates that in most cases risks are attributable to a select few 
chemicals, and that many of the chemicals quantitatively evaluated do not contribute significantly to 
total risk estimates (USEPA 1993a).   

COPCs for evaluation in the BHHRA were identified in Section 3.0.  As discussed in Section 3.0, the 
goal of the COPC selection is to include in the quantitative portion of the risk assessment those 
chemicals that are the most toxic, prevalent, and environmentally-persistent.  The screening process 
used to identify COPCs is intended to: 1) identify with a high degree of certainty those chemicals that 
can be safely eliminated from further evaluation because their contribution to total site risk is 
negligible; and 2) identify those chemicals that merit further evaluation (either quantitatively or 
qualitatively) based on their potential to adversely affect humans depending on specific types of 
exposures.  

The USEPA Region 2-approved COPC screening process for the BHHRA followed a logical, step-
wise approach including consideration of essential nutrient status, carcinogen status, frequency of 
detection, and comparison to risk-based screening levels.  The use of health-protective screening 
levels, including risk-based concentrations deemed by USEPA to be acceptable for residential 
exposure to soil (as a surrogate for intermittent exposure to sediment), tap water (as a surrogate for 
intermittent exposure to surface water during recreational activities), and for the consumption of fish, 
ensures that the chemicals excluded from further evaluation would contribute negligibly to total risk.  
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Therefore, not quantitatively evaluating the excluded chemicals will not measurably affect the 
numerical estimates of hazard or risk and, thus, will not affect remedial decision-making.  A discussion 
of chemicals that were never detected by media is presented in Section 7.1.2.1.  Specific instances of 
chemicals that were not carried forward into BHHRA risk calculations but were detected in site media 
are discussed in Section 7.1.2.2  

7.1.2.1 Excluded Chemicals – Not Detected 

In the COPC selection process, it was assumed that only those chemicals detected are actually 
present.  However, uncertainty can arise if the detection limits for chemicals that were not detected 
exceed the applicable screening levels (i.e., RSLs for soil, tapwater, and fish tissue, as discussed in 
Section 3.3.4).  There is the potential that excluding chemicals for which analytical detection limits 
were not sufficiently sensitive can underestimate risks/hazards.  Therefore, detection limits for 
accessible surface sediment, surface water, and fish/crab tissue were compared to the same human 
health screening criteria used to select COPCs.  It should be noted that these are the updated data 
quality levels (DQLs) presented in the various QAPPs (ENSR 2008, AECOM 2009, 2011a,b, 2012a,d, 
Windward 2009a,b, Windward 2010a,b,c).  It should also be noted that the RSLs for some chemicals 
are below method detection limits (MDLs), which are the statistically-derived analytical detection limits 
that can be theoretically achieved.  Tables presenting the comparison of minimum, maximum, and 
average detection limits for chemicals that were not detected in sediment, surface water, or tissue are 
presented in Appendix B.  The results of the detection limit evaluation are summarized below. 

Sediment 

Appendix B, Table B-7 presents the comparison of sediment detection limits for chemicals that were 
not detected in accessible surface sediment samples to residential soil RSLs.  With the exception of n-
nitroso-di-n-propylamine, minimum detection limits were below the RSLs.  n-nitroso-di-n-propylamine 
was not detected in any of the samples for sediment, surface water, or tissue collected from the 
LPRSA.  Therefore, it is likely that assuming that n-nitroso-di-n-propylamine is not detected 
contributes minimally to overall uncertainty. 

Surface Water 

Appendix B, Table B-8 presents the comparison of surface water detection limits for chemicals that 
were not detected in surface water samples to tapwater RSLs.  Detection limits (minimum and 
maximum) for a number of SVOCs and VOCs that were never detected in surface water exceed the 
RSLs.  None of the SVOCs or VOCs with surface water detection limits greater than RSLs was 
identified as a COPC in either accessible surface sediment or tissue.  While there is a potential that 
some or all of these chemicals may be present at a low level above the RSL but below the detection 
limit, this source of uncertainty is expected to have minimal impact on the results of the risk 
assessment given the estimates of potential risk and hazard associated with surface water in this 
BHHRA (below or within the low end the NCP risk range for cancer and below a total HI of one for 
noncancer). 

Fish Tissue 

Appendix B, Table B-9 presents the comparison of fish tissue detection limits for chemicals that were 
not detected in fish tissue samples to fish tissue RSLs.  Detection limits (minimum and maximum) for 
a number of chemicals that were never detected in fish tissue exceed the RSLs.  The majority of 
chemicals with minimum detection limits above RSLs are SVOCs or VOCs that were not identified as 
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COPCs in accessible surface sediment, surface water, or crab tissue.  While several Aroclors had 
detection limits above RSLs, total PCBs were included as COPCs based on congener data.   

Crab Tissue 

Appendix B, Table B-10 presents the comparison of crab tissue detection limits for chemicals that 
were not detected in crab tissue samples to fish tissue RSLs.  Detection limits (minimum and 
maximum) for a number of chemicals that were never detected in crab tissue exceed the RSLs.  The 
majority of chemicals with minimum detection limits above RSLs are SVOCs or VOCs that were not 
identified as COPCs in surface sediment, surface water, or fish tissue.  While several Aroclors as well 
as one PCB congener had detection limits above RSLs, total PCBs were included as COPCs based 
on congener data in the BHHRA.  The detection limit for dibenzo(a,h)anthracene exceeds its tissue 
RSL; however, benzo(a)pyrene and benzo(a)anthracene were identified as COPCs in crab tissue, 
such that potential risks from carcinogenic PAHs in crab tissue were evaluated and found to pose 
risks at or below the NCP risk range.   

Summary 

Although the chemicals that were not detected with detection limits above RSLs may pose a finite 
level of risk if they are actually present at a concentration between the detection limit and the RSL, 
that risk would likely contribute negligibly to the total risk.  Therefore, while not evaluating these 
chemicals is not expected to measurably affect the numerical estimates of hazard or risk, there is the 
potential that risks/hazards are underestimated.   

7.1.2.2 Excluded Chemicals - Detected 

A number of chemicals were detected in one or more media, but not included in the BHHRA because 
no toxicity information is available or they were detected infrequently.  There is the potential that 
risks/hazards are underestimated by excluding these chemicals.  The cases where chemicals were 
detected but not included in the BHHRA are discussed below. 

Titanium was tentatively identified as a COPC in surface water and tissue because no screening 
levels are available.  Titanium is naturally occurring and is the ninth most abundant element in the 
earth's crust.  Exposure for the general population occurs principally through the diet, as well as 
inhalation and dermal contact with consumer products containing titanium dioxide (e.g., sunscreen, 
anti-acne ointment) (HSDB 2014).  Elemental titanium and titanium dioxide are considered to have 
low toxicity to humans (USEPA 2005d).  For these reasons, not including titanium in risk calculations 
for surface water and tissue is expected to have a negligible effect on risk results for these media. 

The pesticides 2,4’-DDD, 2,4’-DDE, and 2,4’-DDT were detected in sediment, surface water, most fish 
species, and crab tissue.  However, due to a lack of definitive information for identification of 
appropriate toxicity values for these chemicals (USEPA 2015g), they were not included in the risk 
calculations.  The 2,4’-DDx isomers were generally detected at frequencies and concentrations 
comparable to or lower than their 4,4’-DDx structural analogs.  While uncertain, if the toxicity of the 
2,4’-DDx isomers is assumed to be similar to that of their 4,4’-DDx analogs, for which toxicity data are 
available, the contribution of the 2,4’-DDx isomers would contribute negligibly to total site risk.  
However, there is the potential that risks/hazards are underestimated by not including these pesticides 
in the BHHRA. 
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For surface water, sediment and fish/crab tissue, a number of chemicals were detected infrequently 
(less than 5%), but more than 10% of sample reporting limits were above the screening level.  In 
surface water, these chemicals are cyanide, 1,1-biphenyl, dibenzofuran, 1,2,4-trichlorobenzene, 1,4-
dichlorobenzene, 2,6-dinitrotoluene, 4-chloroaniline, 1,4-dioxane, and vinyl chloride.  In sediment, the 
only chemical in this category is pentachlorophenol.   

For all but cyanide, 2,6-dinitrotoluene, and vinyl chloride in surface water, the chemical was detected 
in at least one sample at a concentration below or close to its screening level, and the maximum 
reporting limit approached the screening level, suggesting these chemicals are present at low levels 
throughout the system.  In the case of 2,6-dinitrotoluene, the single detection was close to its 
screening level (factor of 2), and the sample reporting limits achieved the project quantitation limit of 
1 ug/L.  In the case of vinyl chloride, the single detection was above its screening level (factor of 5), 
and the sample reporting limits achieved the project quantitation limit of 0.5 ug/L.  In the case of 
cyanide, the three detections out of 92 samples range from 4 ug/L to 10 ug/L, and the sample 
reporting limits are 10 ug/L, which exceed the screening level by a factor of 70.  It should be noted that 
the state of New Jersey’s freshwater (FW2) criterion for protection of human health is 140 ug/L 
(NJDEP 2011), which is well above the maximum detect and maximum reporting limit of 10 ug/L.  This 
criterion has been derived to be protective of human exposures to fresh surface waters of the state, 
and may be a more relevant metric than a residential drinking water-based value.   

For pentachlorophenol in sediment, both the single detection and the minimum reporting limit are 
below its screening level.  In addition, in all but two of the 180 cases, the sample reporting limit is 
within a factor of 5 of the screening level, suggesting that any pentachlorophenol in accessible surface 
sediment is present at low levels throughout the system.     

In summary, there is the potential that risks/hazards are underestimated by not including these 
chemicals in the BHHRA.  However, for the reasons discussed above, exclusion of the chemicals from 
the risk calculations is not expected to affect the results of the BHHRA.   

7.2 Exposure Assessment 
The exposure assessment process is inherently uncertain, as assumptions must be made about 
individuals’ behaviors and choices that bring them into contact with site media.  Human behaviors are 
inherently variable, and as such, the assumptions used to characterize exposure are often 
conservative to ensure that risk to individuals with potential high end exposures are not 
underestimated.  Furthermore, it can be difficult to characterize exposures under future conditions.  
Because of uncertainty and variability in quantifying human behavior, the Superfund risk assessment 
process can lead to the use of less site-specific assumptions as a method to ensure conservatism.  

Exposure assessment consists of three basic steps: 1) development of exposure scenario 
assumptions, (2) estimation of exposure point concentrations, and 3) estimation of human dose.  The 
uncertainty associated with each of these steps is discussed below. 

7.2.1 Exposure Scenario Assumptions 
Exposure scenarios in a risk assessment are selected to be representative of potential exposures to 
COPCs in media that may be experienced by human receptors based on current and reasonably 
foreseeable land use.  These exposure scenarios are developed for a hypothetical receptor, but one 
that would represent the RME scenario.  As previously noted, the intent of the RME is to estimate a 
conservative exposure case that is above the average case but still within the range of possible 
exposures (USEPA 1989b, 1992b).  Intake variables should be selected so that the combination of all 
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intake variables results in an estimate of the RME for each pathway.  As such, not all intake variables 
should be set to their maximum or upper-bound, but rather a mix of average and upper-bound values 
should be used (USEPA 1989b).  The use of multiple high-end exposure factors to address 
uncertainty can result in overestimating risk through compounding conservatism (Cullen 1994, 
Burmaster and Harris 1993, Nichols and Zeckhauser 1988).  In addition to the RME, CTE scenarios 
are included to provide an estimate of average exposures as well as context on the range of possible 
exposures (USEPA 1992b).  However, the need for remedial action is determined based on the RME 
(USEPA 1989b).  

When estimating human doses (i.e., intakes and external exposures) from potential exposure to 
various media containing COPCs, several assumptions are made.  Uncertainty may exist, for 
example, in assumptions concerning the range of typical rates of ingestion, frequency and duration of 
exposure, and bioavailability of the chemicals in the medium.  Typically, when limited information is 
available to establish these assumptions or there are uncertainties associated with projecting future 
exposures, an upper-bound estimate of potential exposure is employed to ensure that a potentially 
exposed individual’s risk is not underestimated.  USEPA’s default exposure assumptions for the RME 
scenario are intended to be conservative and representative of an individual on the upper end of the 
range of possible exposures (e.g., someone who frequently contacts affected environmental media at 
an upper-bound intake rate for many years).  A number of the values used in this BHHRA are 
standard default exposure assumptions used at Superfund sites across the country (e.g., body weight, 
exposure duration, body surface area, dermal adherence rate, swimming exposure time).  There is 
little uncertainty in the use of national default values in the LPRSA BHHRA for exposure parameters 
like body weight and total body surface area, as they are based on large data sets representing a 
broad cross-section of the population.     

This section discusses uncertainty associated with some of the key exposure assumptions selected 
for the BHHRA, and potential impact on risk estimates.   

7.2.1.1 Sediment and Surface Water Exposures 

The uncertainties associated with the selected parameter values for evaluating recreational exposures 
to sediment and surface water at the LPRSA are discussed in this section.  Exposure assumptions for 
recreational activities are variable and depend on the characteristics or attributes of the site, as well as 
individual preferences.  Some of the key factors that affect individuals’ decisions to visit a site include 
site access, water quality, abundance of target species (for anglers), travel distance, ability to travel, 
crime/safety, and availability of desired amenities, such as boat launches, beaches, 
playgrounds/sports fields, etc. (Kinnell et al. 2006; Klenosky et al. 2007).  For the LPRSA, a number of 
these characteristics rank on the lower end of the spectrum of attributes of desirable recreational 
water bodies.  As such, the use of default assumptions or assumptions taken from water bodies with 
more desirable recreational attributes leads to overestimation of potential sediment and surface water 
exposures at the LPRSA.  As noted in Section 6, direct contact with sediment and surface water are 
minor contributors to total cancer risks, posing sitewide and segment-specific risks within or below the 
NCP risk range.  Similarly, direct contact with these media are minor contributors to cumulative 
noncancer hazard, posing sitewide and segment-specific HIs below 1, with the exception of RM 6-9 
and RM 6-9 East Bank in particular. 
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Sediment Ingestion Rate 

There is considerable debate in the scientific community regarding appropriate incidental soil ingestion 
rates, and research to better characterize soil ingestion rates continues (USEPA 2011a).  The soil 
ingestion rate represents the total daily intake of soil integrated over a variety of activities and sources, 
both indoors and outdoors.  Rates equal to one-half of the USEPA’s default upper bound soil ingestion 
rates (USEPA 2014a) were used to evaluate incidental ingestion exposure to LPRSA sediment (RME 
rates of 100 mg/day for young children and 50 mg/day for older children and adults, and one-half of 
these rates for CTE).  While there is uncertainty in the use of soil-based rates for evaluating sediment 
exposures, it is likely these rates represent high-end estimates of LPRSA sediment intake.  First, other 
sources of soil at home, work, school, etc., also contribute to the total daily intake.  Second, the rates 
are based on outdated studies of soil ingestion.  The results of more recent studies have been 
published by the same investigators of the original studies upon which USEPA’s default soil ingestion 
rates are based.  The more recent studies incorporate improvements in study design and analysis and 
address some of the issues and uncertainties associated with the earlier studies (Stanek et al. 1997, 
Stanek et al. 1999, Stanek and Calabrese 2000).  These newer data suggest that upper bound 
estimates of long-term soil ingestion for children and adults are approximately half of the older 
estimates (or 100 and 50 mg/day, respectively), and central tendency estimates are approximately 
one fifth of the older CTE values (or 20 and 10 mg/day, respectively).  These and other soil intake 
studies were reviewed by USEPA during the update to the Exposure Factors Handbook, and the 
same default values were recommended for soil ingestion (USEPA 2011a).  Nevertheless, the use of 
one-half of the default soil ingestion rates for this BHHRA may overestimate exposure to LPRSA 
sediment via incidental ingestion.   

Sediment on Skin Adherence Factor 

This factor represents the amount of sediment that adheres to skin and is available for dermal 
exposure.  There is uncertainty in the use of adherence data based on one activity to estimate dermal 
exposure for different activities, such as boating, wading, and swimming.  For evaluating dermal 
contact with LPRSA sediment, published adherence factors for adults gathering reeds and for children 
playing in wet soils were used for adults and children, respectively.  While it is uncertain whether these 
scenarios are representative of dermal contact with LPRSA sediment, they appear to be reasonable 
based on the available data.   

Surface Water Exposure Assumptions 

For the RME surface water contact scenarios, exposure frequencies range from 13 to 39 days/year for 
the angler, swimmer, wader, and older child boater.  For the adult and teen boater, surface water 
exposure frequencies are 259 days/year and 98 days/year, respectively.  For the RME surface water 
dermal contact scenarios, exposure times range from 1 hour/day for the angler and wader, to 
2 hours/day for the boater, and 2.6 hours/day for the swimmer.42F

43  CTE exposure frequencies and 

                                                      
43 USEPA Region 2 (USEPA 2012b) notes that the national average for time spent swimming is 2.6 hours/day 

(USEPA 1989b).  This exposure time is not supported by more recent data from the National Human Activity 
Patterns Survey (NHAPS), published in USEPA’s Exposure Factors Handbook: 2011 Update (USEPA 2011a), 
which indicates that the mean time spent swimming in freshwater swimming pools for children under 21 years of 
age who swam in the month prior to the survey is approximately 100 to 150 minutes/month (~1.7 to 2.5 
hours/month).  Further, use of national default or swimming pool exposure times for the LPRSA does not take 
into account differences in water body characteristics. 
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exposure times are half or three quarters of the RME times, with the exception of the swimmer, which 
remains at 2.6 hours/day.  While there is uncertainty in the frequency and duration of swimming 
events in the LPRSA, site-specific data suggest that exposure frequencies of 13 to 39 days/year and 
exposure times of 2.6 hours are unrealistic.  Based on the urban setting, including presence of trash, 
debris, and other visible deterrents, as well as limited points of access and lack of designated areas 
for swimming, the RME and CTE exposure assumptions lead to overestimates of current exposure to 
LPRSA sediment and surface water via swimming.  They do, however, provide an upper-bound 
estimate of risk from swimming exposures for areas with fewer visible deterrents and more access 
points.  It should also be noted that even with the conservative assumptions for swimming, estimated 
risks/hazards do not exceed the NCP risk range or goal of protection of an HI equal to 1.   

The receptor’s exposed body surface area is assumed to contact surface water for the entire 
exposure time (head, hands, forearms, legs and feet for wader, angler, and older child boater; hand, 
forearms and face for teen and adult boater; full body for swimmer).  However, it is more likely that 
water dermal contact is intermittent in nature, due to occasional splashing or dipping of hands, feet, or 
other body parts into the water.  Given the characteristics of the LPRSA, the combination of these 
exposure assumptions is likely to overestimate potential risks under current conditions and in the 
reasonably foreseeable future.  An example of the effect of changing a single exposure assumption 
(exposure time) on the swimming scenario risk estimates is shown below.  As shown, estimated risks 
from surface water exposure drop as much as four-fold when alternate swimming exposure times are 
used.  

Exposure Time 
(hours/day) 

Cumulative Cancer Risk from 
Surface Water for Adolescent 

Swimmer 

Cumulative Noncancer Hazard 
from Surface Water for Adolescent 

Swimmer 
RME CTE RME CTE 

2.6* 4E-05 9E-06 0.11 0.06 
2 4E-05 8E-06 0.10 0.05 
1 3E-05 5E-06 0.07 0.03 

0.5 2E-05 4E-06 0.05 0.02 
10 minutes 1E-05 2E-06 0.03 0.01 

* Default exposure time used for RME and CTE LPRSA swimming scenarios. 

 

USEPA’s mean surface water ingestion rates for swimming were used for the RME scenario.  If upper 
percentile water ingestion rates were used, the risks/hazards for swimming would be slightly higher 
but still below the NCP risk range and the noncancer goal of protection of an HI equal to 1. 

7.2.1.2 Fish and Crab Consumption Exposures 

A number of parameters are used to estimate risk from consumption of fish and shellfish, including: 
consumption rate, species, body parts consumed, fraction ingested from the site, preparation and 
cooking methods, and years of fishing at the site.  In selecting appropriate fish consumption rates, 
USEPA guidance (USEPA 1989b, 2000, 2011a) discusses the importance of considering site-specific 
factors, including water quality, public access, abundance of desirable species, availability of other 
desirable water bodies, as well as characteristics of the angling population.  Urban populations may 
have less opportunity to travel to more desirable locations for recreation.  There is uncertainty 
associated with using consumption rates based on studies of water bodies other than the LPRSA, 
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particularly those more conducive to angling.  There is also uncertainty in characterizing consumption 
rates in water bodies with consumption advisories.  Differences in site setting, access, waterway 
characteristics, angler demographics and preferences, as well as the mix and abundance of fish 
species all factor into anglers’ fishing and consuming behaviors.  Some of the major areas of 
uncertainty associated with key variables for assessing risk from consumption of fish and crab, and 
implications for risk results, are discussed below. 

Fish Consumption Rate 

For the LPRSA BHHRA, the selected fish consumption rates were developed by USEPA Region 2 
(USEPA 2012b), and were based on an intercept survey of Newark Bay Complex anglers (Burger 
2002) and a mail survey of New York State (NYS) licensed anglers (Connolly et al. 1992).  The 90th 
and 50th percentiles from the two studies were averaged by USEPA to generate the RME and CTE 
consumption rates, respectively.  For both studies, USEPA Region 2 analyzed the raw survey data to 
develop fish consumption rates for use in human health risk assessment.  A summary of each study is 
presented below. 

The study of Burger (2002) was conducted under a grant funded by USEPA Region 2, NJDEP’s 
Division of Science and Research, and the Consortium for Risk Evaluation and Stakeholder 
Participation through the US Department of Energy (DOE) Cooperative Agreement and the National 
Institutes of Environmental Health Science.  The study focused on consumption patterns of urban 
anglers and their reasons for fishing.  The research was reviewed by an institutional review board 
(IRB) and published in a peer-reviewed journal.  A total of 65 fish consuming anglers in the Newark 
Bay Complex were intercepted and interviewed once during the warm weather period (mid-May to 
mid-September 1999) and asked to recall the number of self-caught fish meals per month they 
consume, meal portion size (based on comparison to a three-dimensional model of an 8-ounce fish 
fillet), and the number of months they go fishing or crabbing (Burger 2002).43F

44  In USEPA’s reanalysis 
of Burger (2002), consumption rates were estimated for each consuming angler with data for all three 
of the above variables by multiplying the number of times per month self-caught fish meals are 
consumed by meal portion size and the months of the year that the angler goes fishing (USEPA 
2012b).  The 50th and 90th percentile rates (3.9 g/day and 37.3 g/day for adults) on the distribution of 
daily consumption rates were selected by USEPA Region 2 for use in developing the consumption 
rates for the LPRSA.  Some of the uncertainties associated with using Burger (2002) for the LPRSA 
BHHRA are discussed below:   

• There is uncertainty in the estimates of portion size (obtained via visual comparison to a 
three-dimensional model of a half-pound fish fillet), including accuracy of estimates that 
deviate from the half-pound model.  The mean portion size reported by consumers in 
Burger (2002) of 11.7 ounces is approximately 50% higher than the mean portion size of 
consumers in other surveys, including the Michigan sport anglers fish consumption survey 
of 8 ounces (West et al. 1989a) and the San Francisco Bay angler survey of 7.7 ounces 
(SFEI 2000), and is approximately double the mean fish meal size of the general population 
(Smiciklas-Wright et al. 2002).  USEPA’s analysis of the raw Burger (2002) data identified 
and excluded four records because the respondents estimated a serving size greater than 
30 ounces per meal.  The mean portion size was 7.45 ounces for the 61 respondents from 

                                                      
44 Burger (2002) noted that they saw the same people at the survey locations from time to time but each person 

was interviewed only once for the study. 
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the Burger (2002) raw data that were used to estimate the fish consumption rates in this 
report; this portion size is consistent with the other surveys mentioned above.  There is also 
uncertainty in the assumption that the reported portion size is representative of all self-
caught fish meals.  However, this estimation method has been used in other angler surveys 
(SFEI 2000, Silver et al. 2007), and may lead to over- or underestimating annual 
consumption.   

• USEPA assumed that all reported monthly trips and months fished were in the Newark Bay 
Complex; however, it is not clear from Burger (2002) whether anglers were reporting on all 
of their trips, or just Newark Bay Complex trips.  Depending on the amount of fishing that 
occurred outside of the study area but was included in the angler’s reported trips, the 
calculated consumption rates may overestimate Newark Bay Complex fish consumption.   

• There is uncertainty in using one-time recall data to estimate long-term consumption rates 
(USEPA 1997e, 2011a).  The anglers were intercepted once during the warm weather 
period.  Recall survey methods tend to bias consumption rates high, especially for more 
avid anglers and with longer recall periods (USEPA 1998a; Connelly and Brown 1995, 
Fisher et al. 1991).  This may be further amplified when the respondent is interviewed at the 
height of fishing season, and responses extrapolated to cold weather months when fishing 
activity is much lower.  This bias will lead to overestimating annual consumption rates. 

• There is uncertainty in using consumption rates based on the Newark Bay Complex fishery 
for the LPRSA.  The Newark Bay Complex is a large coastal estuary located along the Mid-
Atlantic Bight, and serves as a spawning ground, migratory pathway, and nursery/foraging 
area for a variety of estuarine, marine, and anadromous fish species.  Some of the species 
found in the Newark Bay Complex, including summer and winter flounder, bluefish, and 
tomcod (U.S. Fish and Wildlife Service 1997, Woodhead 1991), are not abundant in the 
LPRSA (Windward 2010d, 2011a).  To the extent Newark Bay Complex anglers were 
targeting species that are not abundant in the LPRSA, uncertainty in the study’s 
representativeness increases. 

The study of Connolly et al. (1992) was conducted under a grant from the National Oceanic and 
Atmospheric Administration, Office of Sea Grant, US Department of Commerce under to the New 
York Sea Grant Institute.  The research underwent Cornell University reviews before submission to 
the grant agency and also underwent review by the Department of Commerce.  The study was 
reviewed by an IRB and published in a peer-reviewed journal.  In the NYS angler survey, Connolly et 
al. (1992) targeted licensed anglers via a mail questionnaire.  The major focus was not on 
consumption, per se, but on the knowledge of and impact of fish consumption advisories (USEPA 
2011a).  Of the 2000 questionnaires mailed, a total of 1030 were returned (USEPA 2011a).  USEPA 
Region 2 used the results for 226 respondents who reported consuming fish from flowing waters, 
along with 55 non-respondents contacted by telephone who reported consuming at least one fish 
meal during the survey period.  The 50th and 90th percentile rates (4.0 g/day and 31.9 g/day for adults) 
calculated by Region 2 were used to develop the consumption rates for the LPRSA.  The study was 
also used by USEPA Region 2 as the basis of the fish consumption rates used in the Hudson River 
BHHRA (TAMS/Gradient 2000).  Some of the uncertainties associated with using Connolly et al. 
(1992) for the LPRSA BHHRA are discussed below: 

• There is uncertainty in the representativeness of the NYS angler population to that of the 
LPRSA.  The vast majority of respondents in Connolly et al. (1992) were Caucasian (95%), 
with 3% African American and 2% other.  This differs from the demographics of LPRSA 
anglers, of which 57% were White, 23% Hispanic, 12% African American, 2% Asian-Pacific 
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Islander, 1% American Indian, and 5% other (AECOM 2014a).  The impact of the differing 
demographics on consumption rates is uncertain. 

• There is uncertainty in using consumption rates based on NYS water bodies for the LPRSA.  
Many of the NYS freshwater fisheries are quite different from the estuarine fishery of the 
LPRSA.  The sport fish targeted by NYS anglers include species, such as walleye and trout, 
which are rare or not present in the LPRSA.  It is uncertain whether consumption rates 
based on NYS freshwater fisheries are representative of a water body with a higher 
proportion of pollution tolerant species.  

• A limitation of the study with respect to estimating consumption rates is that only the 
number of sport-caught meals was ascertained, not the amount of fish consumed per meal 
(USEPA 2011a).  In their derivation of consumption rates, USEPA Region 2 assumed a half 
pound of fish per meal.  This may under- or overestimate consumption. 

• The survey response rate reported by Connelly et al. (1992) was 52.3 percent, which is on 
the low-end of accepted standards for mail surveys.44F

45  A lower response rate is likely to 
bias fish consumption estimates toward higher level consumers, leading to an overestimate 
of fish consumption rates.  This is because individuals who do not respond to surveys of 
this type are likely to consume considerably less fish than individuals who do respond 
(Connelly et al. 1992; West et al., 1989a,b). 

The limitations of both studies may introduce an inherent bias that leads to overestimation of fish 
consumption rate.  The RME fish consumption rate identified for the LPRSA (34.6 g/day) is on the 
high end of the range of rates used in recent BHHRAs for several other Superfund sediment sites in 
the region, as summarized in the table below.  Figure 3 of USEPA (2012b), included in Appendix M, 
presents additional fish consumption rates used in the region between 1990 and 2011. 

Site Date 
RME Fish 

Consumption Rate 
(g/day) 

Cornell Dubilier Electronics (OU4, Bound Brook)  2014 23.2 
Gowanus Canal 2011 26* 
Crown Vantage Landfill (Delaware River) 2010 25* 
Lake Onondaga (Wastebed B/Harbor Brook) 2009 25* 
*Ingestion rates of 25 and 26 g/day were based on a recommended default freshwater fish ingestion rate from 
USEPA (1997e) that is no longer recommended as a default in USEPA (2011a). 

 
The RME adult consumption rate of 34.6 g/day equates to approximately 56 LPRSA fish meals per 
year assuming an average half pound (8 ounce) serving size, or 74 LPRSA fish meals per year 
assuming an average 6 ounce serving size (Stern et al. 1996).  Including the young child of the adult 
angler, who is assumed to consume LPRSA fish at one third of the adult’s consumption rate, this 
equates to a total of 74 to 100 self-caught LPRSA fish meals per year for the RME adult angler.  This 
number of annual self-caught fish meals represents a high level of fishing activity, both in terms of 
time and success.  

                                                      
45 Brown et al. (1989) reported a range of response rates from 41.7 percent to 89.8 percent for 38 recreational 

surveys conducted by their research unit at Cornell University, with a mean response rate overall of 71.8 
percent.   
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Fish consumption rates in the range of one meal per month to two meals per month are supported by 
the CPG’s CAS (AECOM 2014a,d).  As previously noted, the CPG’s survey was completed without 
USEPA Region 2 oversight or review, and the findings have not been confirmed by Region 2.  The 
results represent current conditions in the presence of a consumption advisory.  Assuming a fish 
consumption rate of one half-pound fish meal per month and keeping all other exposure parameters at 
their RME values, the risk/hazard for the LPRSA adult angler consuming the RME mixed fish diet 
decreases by about four-fold to a cancer risk of 7x10-4 and an HI of 27.   

Fraction Ingested from Contaminated Source (Fish) 

There is uncertainty in the assumption that 100% of the recreational angler’s fish consumption comes 
from the LPRSA for both the RME and CTE scenarios for fish and crab consumption (fraction ingested 
(FI) of 1).  Given the 17-mile extent of the LPRSA, the fishery it supports, and the proximity of anglers 
who may not have the means to travel far, it is possible some anglers catch a substantial portion of 
their fish from the LPRSA.  However, based on the 2011-2012 CAS, slightly more than half of the 
anglers who were interviewed (including slightly more than half of interviewed anglers who reported 
consuming LPRSA fish or kept LPRSA fish for consumption) reported fishing at locations other than 
the LPRSA in the month prior to the interview month.  The consumers of LPRSA fish who do travel out 
of the area reported taking one to as many as ten trips outside the Study Area in the month prior to the 
interview month.  The assumption that all of the angler’s catch comes from the LPRSA likely 
overestimates risk from fish consumption for those of the LPRSA anglers who catch and consume fish 
from outside the LPRSA.   

Crab Consumption Rate 

The crab consumption rates are based on the Newark Bay Complex angler survey by Burger (2002).  
The RME adult crab consumption rate of 21 g/day derived by USEPA (2012b) equates to harvesting 
170 crabs per year from the LPRSA.  Including the young child of the adult crabber, this equates to a 
total annual harvest of approximately 226 LPRSA crabs.  Assuming a crab meal is four to six crabs 
and each crab contains 45 grams of edible tissue, this equates to approximately 28 to 43 crab meals 
per year.  There is uncertainty in this ingestion rate. 

There is uncertainty in the use of the Newark Bay Complex survey to characterize crabbing and crab 
consumption for the LPRSA.  Over the four month survey period, 111 of the 267 anglers who were 
interviewed reported crabbing (but not fishing) in the Newark Bay Complex (Burger 2002).  Of the 
nearly 300 anglers interviewed during the CPG’s year-long CAS, only three reported crabbing in the 
LPRSA, in addition to fishing (AECOM 2014a).  Only one of the three intercepted anglers reported 
consuming LPRSA crab, and no intercepted anglers had crab in their possession at the time of their 
interview.  Given that both water bodies have the same crab advisory (Do Not Catch, Do Not Eat), the 
disparity in crabbing activity between the two water bodies may be due to differences in site setting, 
access, and water body characteristics.  Given the limited crabbing activity in the LPRSA, the use of 
consumption rates based on Newark Bay Complex crabbing likely overestimates risk from crab 
consumption under current conditions.   

Fraction Ingested from Contaminated Source (Crab) 

There is uncertainty in the assumption that all of the crab consumed (fraction ingested of 1) comes 
from the LPRSA.  As previously noted, of the three anglers who reported crabbing (as well as fishing) 
in the LPRSA, only one reported consuming LPRSA crab.  None of these anglers had crab in their 
possession at the time of their interview.  The second angler reported that he does not eat LPRSA fish 
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or crab because of pollution.  This angler also reported no crabbing trips within the LPRSA in the prior 
two months but three crabbing trips outside the LPRSA in the prior month.  Information on crabbing 
trips was not obtained for the third angler, but he reported that he never eats fish that he catches 
(“Don’t eat fish period”).  Based on the observations of Burger (2002), as well as more recent 
unpublished NJDEP angler survey data, the Newark Bay Complex and the Arthur Kill are frequented 
by crabbers.  NJDEP’s 1995 survey of the Newark Bay Complex found more than 20 marinas and 
public access sites for fishing, plus others that are not official public access sites but used regularly by 
anglers (including crabbers) during the fishing season (Kirk Pflugh et al. 1999).  Based on the 
available information, it is likely that the assumption that 100% of the crab consumed comes from the 
LPRSA overestimates risk from crab consumption.  An example of the effect of changing FI on the 
crab consumption risk estimates is shown below.  The alternate FI values shown as examples 
provided for informational purposes.  As shown, estimated risks from consumption of crab muscle and 
hepatopancreas drop as much as ten-fold when alternate assumptions about the fraction of the diet 
comprised of LPRSA crab are used.   

Fraction of 
Crab Diet from 

LPRSA 

Cancer Risk from Crab  
Consumption for Adult  

(Muscle & Hepatopancreas)a 

Noncancer Hazard from Crab 
Consumption for Young Child  
(Muscle & Hepatopancreas)a  

RME CTE RME CTE 
1 (100%) b 9x10-4 5x10-5 50 8 
0.5 (50%) 5x10-4 3x10-5 25 4 

0.33 (33%) 3x10-4 2x10-5 17 2.6 
0.1 (10%) 9x10-5 5x10-6 5 0.8 

a Risks/hazards calculated for PCB-TEQ and non-DLCs. 
b Default FI value used for RME and CTE crab consumption scenarios. 

 

Crab Tissue Type Consumed 

There is uncertainty in the type of crab tissue consumed.  The BHHRA assumed that both the muscle 
and hepatopancreas would be consumed on every crab meal.  This is based on the assumption that 
some people eat the hepatopancreas, or may cook the crab with the hepatopancreas intact and use 
the cooking water.  As indicated in Figure 7-1, concentrations of dioxins, furans, and PCBs are much 
higher (e.g., 10 to 20 times) in the hepatopancreas than in the muscle tissue alone.  Consequently, 
concentrations of these COPCs in crab muscle and hepatopancreas combined are about three-fold 
higher than concentrations in muscle alone.  Based on NJDEP’s angler surveys for Newark Bay and 
coastal New Jersey, the majority of crab consumers remove the hepatopancreas before cooking, or 
do not consume it after cooking.  Approximately 85% to 97% of crabbers in regional surveys 
conducted in 1995 and 1999 (including Newark Bay, Raritan Bay and coastal NJ) reported consuming 
only the crab muscle tissue (May and Burger 1996, NJDEP 2002).  Given that only a small percentage 
of the population consumes the hepatopancreas or crab cooking juices, evaluating combined muscle 
and hepatopancreas tissue data rather than crab muscle only is expected to overestimate risks to 
most receptors..  Many anglers consume only the crab muscle (May and Burger 1996).  As shown in 
Figure 7-4, the risks/hazards for a crab muscle-only diet are about five to six-fold lower than a diet that 
includes the hepatopancreas as well as muscle.  The RME and CTE cancer risks from consumption of 
crab muscle-only fall within or at the NCP risk range; the RME noncancer hazard of 9 exceeds the 
goal of protection of a noncancer HI of 1, and the CTE noncancer HI is equal to 1.  Conversely, risks 
to consumers of the crab hepatopancreas only would be significantly higher than risks to consumers 
of muscle only or hepatopancreas and muscle combined. 
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Cooking Loss 

Loss of hydrophobic COPCs upon cooking is a recognized phenomenon that can have a significant 
effect on the calculated COPC exposure dose from tissue consumption by humans.  Losses vary with 
cooking method (e.g., broil, bake, pan fry), preparation method (e.g., trimmed/untrimmed, skin-
on/skin-off), and species.  Blue crab are most often cooked whole by boiling or steaming (Sea Grant 
Marine Advisory Program 2006) and a portion of the COPCs are likely to remain in the cooking liquid, 
which could be consumed in sauces or soups.  As stated in Section 4.3, the RME scenario for both 
fish and crab consumption assumed a cooking loss of 0%, based on uncertainty in cooking methods 
and the possibility that cooking juices are consumed.  It is very conservative to assume there is never 
any loss due to cooking or that the cooking juices are always consumed.  For this reason, fish and 
crab consumption risks are likely over-estimated in the RME scenarios.  The CTE scenario for fish 
consumption included values for cooking loss ranging from 30% (for PCBs) to 49% (for TCDD-TEQ).  
The CTE scenario for crab consumption included a cooking factor of 20% for PCBs.   

The following table summarizes the results of a detailed review of available studies on cooking losses 
of bioaccumulative organics from fish.  As shown, the chemicals included in the studies generally fell 
into one of three compound classes (PCBs, DDx, and PCDDs/PCDFs).   

Statistic 
Range of Mass Loss by Multiple Cooking Methods 

PCBs DDx Compounds Dioxin Compounds* 
Median 0.30 0.32 0.48 
Mean 0.32 0.34 0.48 
Standard Deviation 0.17 0.18 0.12 
Count of Values 79 70 11 
Minimum -0.17 0.03 0.28 
10th Percentile 0.13 0.10 0.29 
25th Percentile 0.20 0.21 0.46 
50th Percentile 0.30 0.32 0.48 
75th Percentile 0.42 0.41 0.55 
90th Percentile 0.53 0.57 0.62 
Maximum 0.74 0.80 0.63 
Cooking method includes the following: deep frying, pan frying, baking/roasting, broiling/grilling, boiling/poaching, 
microwaving, and smoking.  See AECOM (2012b). 
*Excludes outlier of 100% loss. 

 

The approach and results of the review were summarized in a Technical Memorandum, Summary of 
Cooking Loss Studies and Data Evaluation, submitted to USEPA Region 2 in July 2012 (AECOM 
2012b).  The studies addressed a variety of fish species, including striped bass, carp, bass, catfish, 
perch, trout, flounder, salmon, walleye, and bluefish.  Several of these species are relevant to the 
LPRSA.  A variety of cooking methods were represented, including baking/roasting, broiling, grilling, 
boiling, poaching, pan frying, deep frying, microwaving, and smoking.  The amount of chemical mass 
loss was variable within and between studies, which is likely due to a variety of factors, such as 
cooking time, temperature, tissue preparation (skinning and trimming) and fillet geometry, lipid 
content, initial chemical concentration, analytical methodology, and extraction efficiency, which are not 
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consistently controlled for across the various studies.  Despite the variability, the data are sufficiently 
consistent and robust to support inclusion of a quantitative cooking loss factor in the CTE assessment 
of exposure dose from consumption of fish.  Based on the observation that the cooking loss results for 
each of the three categories of COPCs all fall into the same wide range, the case could be made for 
combining all studies into a single category of lipophilic organochlorine compounds and assigning one 
cooking loss factor to the entire set of compounds.  However, in keeping with USEPA’s approach of 
differentiating cooking losses between COPC classes, a similar approach was taken and median and 
mean cooking loss values were computed for the three COPC classes.  Based on analysis of the 
available data and as shown in Figure 7-2, the following estimates of cooking loss for each COPC 
were identified (AECOM 2012b): 

• For total PCB mixtures, cooking loss ranged from no loss to 74% loss across the 14 
studies with relevant data.  Median losses by cooking method ranged from 25% 
(bake/roast) to 39% (smoke), with a median of 30% when all PCB data are combined 
regardless of cooking method.   

• For dioxins, furans and coplanar PCBs, cooking loss ranged from 28% to 63% across 
the four studies with relevant data.  Median losses by cooking method ranged from 29% 
(boil/poach) to 57% (bake/roast), with a median of 48% when all dioxin and furan data 
(except the extreme value of 100%) are combined regardless of cooking method.  
Combining all dioxin, furan and dioxin-like PCB congener data also results in a median of 
48%.   

• For DDx, cooking loss ranged from 3% to 80% across the ten studies with relevant data.  
Median losses by cooking method ranged from 22% (boil/poach) to 45% (smoke), with a 
median of 32% when all DDx data are combined regardless of cooking method. 

As described in AECOM (2012b), a mean cooking loss of 48% was identified for PCDDs/PCDFs and 
dioxin-like PCB congeners based on a review of available studies that evaluated both sets of 
compounds (note: this value is nearly identical to USEPA’s TCDD cooking loss value of 49% used in 
this BHHRA for the CTE scenario).  However, due to the limited data set, USEPA Region 2 concluded 
that, at this time, the same cooking loss factor of 30% identified for total PCB mixtures should also be 
used for PCB-TEQ in the BHHRA for the CTE scenario.  As discussed in AECOM (2012b), cooking 
losses for the dioxin-like PCB congeners appear to be more similar to losses for PCDDs/PCDFs than 
for total PCB mixtures.  Thus, it is likely that the use of the cooking loss factor for total PCBs in the 
CTE scenario overestimates fish consumption risks for PCB-TEQ.  Last, the assumption of no cooking 
loss from crab tissue for lipophilic compounds besides PCBs may overestimate crab consumption 
risks for these compounds, as they are likely to behave similarly to PCBs.  

7.2.1.3 Consumption of Other Fish/Crab Diets 

This section addresses the potential risks from alternate consumption practices, such as single-
species diets, alternate mixed fish diets, and a mixed fish and crab diet.  The potential impact on risk 
of consuming parts of the fish other than the fillet is also evaluated. 

Some anglers have preferences for particular species, and may limit their consumption to those 
species.  Figure 7-3 presents the cancer risks and noncancer hazards for the RME and CTE adult 
angler whose diet consists entirely of the single fish species for which LPRSA fillet data are 
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available.45F

46  As shown in Figure 7-3, RME risks range from approximately 2x10-4 for 
largemouth/smallmouth bass and northern pike to 1x10-2 for carp, all of which exceed the NCP risk 
range.  Using CTE consumption rates, only carp poses risk in excess of the NCP risk range.  On a 
noncancer basis, both RME and CTE hazards for all single species diets exceed the goal of protection 
of an hazard index of 1.  Anglers whose diet consists largely of LPRSA carp are at the greatest risk of 
adverse health effects from exposure to COPCs via fish consumption.   

Since not all LPRSA anglers consume carp, a mixed fish diet without carp is also evaluated; this diet 
is consistent with the target species identified in the Fish/Decapod QAPP.  The mixed fish diet without 
carp is comprised of equal fractions (25%) of the four QAPP target species (white perch, American 
eel, channel catfish, and largemouth bass).  As shown in Figure 7-4, the risks/hazards are about 
three-fold lower than a mixed fish diet that includes carp, although RME risk/hazards still exceed the 
NCP risk range and goal of protection of an HI equal to 1.  The RME mixed fish diet evaluated in the 
BHHRA assumed equal fractions of five species, however, other proportions of species that make up 
the angler’s fish diet could be assumed.  The greater the proportion in the diet of species that tend to 
bioaccumulate contaminants such as dioxins and PCBs, the greater the potential risk/hazard.  
Conversely, minimizing intake of more contaminated species, such as carp, will lower potential 
risk/hazard.  However, at RME consumption rates, any combination of LPRSA species poses 
potential risks/hazards in above the NCP risk range and above the goal of protection of a noncancer 
HI of 1. 

Many anglers have a preference for striped bass, which is a non-resident species.  Non-resident 
species which spend only a part of their time in the LPRSA are expected to have lower body burdens 
of site-related COPCs than resident species.  Striped bass were not sampled as part of the CPG’s 
RI/FS 2009 tissue chemistry program; thus, current levels of site-related COPCs in this non-resident 
species are not known.  However, to the extent the angler’s diet is comprised of striped bass or other 
non-resident species that spend only a part of their lifetime in the LPRSA, risks are expected to be 
lower than estimated in the BHHRA. 

It is possible that some anglers consume a diet comprised of both fish and crab.  Burger (2002) 
reported that most Newark Bay anglers only fish or only crab, but about 12 percent do both.  Anglers 
who both fished and crabbed reported eating fish and crab an average of six times per month, 
compared to four or fewer for others (Burger 2002).  For anglers who may consume both LPRSA fish 
and crab, estimated risks may be higher than risks for anglers who consume either self-caught fish or 
crab. 

Fish Tissue Type Consumed 

The BHHRA assumed that only the fish fillet was consumed, as this is the body part typically 
consumed by most anglers.  However, some anglers may consume the whole fish or additional parts 
besides just the fillet (e.g., use the head and carcass in soup or stock).  Because whole body 
concentrations for lipophilic compounds are usually higher than fillet concentrations, risks may be 
underestimated for those who consume more than just the fillet.  [Note that this relationship does not 

                                                      
46There is uncertainty in the sustainability of single species diets for some species, especially at the RME 

consumption rates used in the BHHRA.  Based on the 2009-2010 fish community survey data, the relative 
abundance of largemouth bass, smallmouth bass and northern pike may not be sufficient to sustain multiple 
anglers consuming these species at RME rates (Windward 2010d, 2011a).   
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hold true for mercury or other inorganics that tend to partition to muscle rather than fat.]  The ratio of 
whole body to fillet concentrations varies by species and lipid content, ranging from 1:1 to 1.5:1 for fish 
with high lipid content (e.g., lake trout, carp) to 3:1 to 5:1 or more for species with low lipid content 
(e.g., bass, pike, perch) (Skinner et al. 2009; Burman and Rygwelski 2006; Amrhein et al. 1999).  A 
review of LPRSA tissue data collected during the 2009 RI/FS with fillet and reconstituted whole body 
concentrations from the same fish revealed whole body to fillet ratios for PCBs and TCDD similar to 
the literature values.  The LPRSA-specific whole body to fillet ratios ranged from 2:1 and 3:1 
(American eel and channel catfish) to approximately 5:1 (white catfish and white sucker).  Thus, 
depending on species, estimated whole body fish consumption risks may be several times higher than 
the fillet-based risks estimated in the BHHRA. 

7.2.1.4 Consumption of Other Biota 

It is possible that other biota present in the LPRSA besides fish and crab, such as turtles, ducks, 
frogs, etc., are consumed.  Some of these biota, such as ducks and turtles, are fattier than fish or 
crabs and therefore may carry heavier burdens of PCBs/TCDD.  However, due to the lack of data on 
consumption of other aquatic species or waterfowl, this potential exposure pathway was not evaluated 
quantitatively in the BHHRA.  Several species of waterfowl, including mallards and Canada geese, 
were observed during four avian surveys conducted in the LPRSA during 2010 and 2011 (Windward 
[in prep]-a).  No formal amphibian or reptile surveys have been conducted as part of the LPRSA RI.  
However, during other FSP2 biota survey and sampling events, a few reptiles were observed in the 
LPRSA, including eastern spiny softshell turtle (Apalone spinifera spinifera), red-eared slider 
(Trachemys scripta), snapping turtle (Chelydra serpentine) and garter snakes (Thamnophis spp.); no 
amphibians were observed (Windward [in prep]-a).  

There is anecdotal evidence that turtles may occasionally be caught and potentially consumed.  
However, it is unlikely that site risks have been underestimated by not quantitatively evaluating 
consumption of LPRSA biota other than fish and crab, since the frequency of consumption is likely 
less than for fish and crab.  

7.2.2 Estimation of Exposure Point Concentrations 
The data used to calculate the EPCs are assumed to be representative of general area conditions.  
Sediment sample locations were selected based on consideration of several factors, including prior 
knowledge of where chemicals had been detected, presence of silt deposits, and ensuring adequate 
spatial coverage.  Samples from nine species of fish and crab tissue were collected for use in the 
BHHRA, representing different feeding guilds, habitats, and angler preferences.  Nevertheless, due to 
the large size of the LPRSA, spatial and temporal variability in the system, as well as sampling and 
analytical limitations, there is uncertainty in the EPCs used to estimate current conditions in 
environmental media.  Key uncertainties associated with each medium evaluated in the BHHRA are 
discussed below. 

Exposure to COPCs is best estimated by the use of the arithmetic mean concentration (USEPA 
1989b, 2002c).  Because of the uncertainty associated with estimating the true average concentration, 
USEPA’s guidance states that “the 95 percent upper confidence limit of the arithmetic mean should be 
used for this [the average] variable” (USEPA 2002c).  This statistic provides an upper-bound estimate 
of the average chemical concentration in an environmental medium.  The EPCs used in the BHHRA 
represent the lower of either the maximum detected concentration or the 95% UCL of the arithmetic 
mean (USEPA 2002c) for both the RME and CTE scenarios.  The use of the UCL (or maximum 
detect) reduces uncertainty in the adequacy of the data set to represent the true average 
concentration.  As previously discussed in Section 7.1, the data sets used in the BHHRA are robust 
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and it is unlikely that the use of the 95% UCL (or maximum) underestimates actual exposure 
concentrations.   

UCLs were calculated using USEPA’s ProUCL software (e.g., ProUCL Version 4.1.01, USEPA 2011b 
for tissue and ProUCL Version 5.0, USEPA 2013a for sediment and surface water).  A sensitivity 
analysis was performed to compare UCLs calculated using both ProUCL versions for several COPCs 
and tissue types.  Results are provided in Appendix F for American eel (Table F-1), common carp 
(Table F-2) and blue crab hepatopancreas and muscle (Table F-3).  Of the 13 UCLs calculated using 
both ProUCL versions, all but four of the Version 5.0.00 UCLs were equal to or lower than the Version 
4.1.01 UCLs.  For the four UCLs where the Version 5.0.00 UCL is higher, in two of the cases, the 
difference is less than 1% (PCBs and dieldrin in American eel,) and therefore insignificant.  The UCLs 
calculated using Version 5.0.00 for 4,4’-DDT in American eel and benzo(a)pyrene in blue crab are 
about 15% and 10%46F

47 greater than the UCLs calculated using Version 4.1.01 used in this BHHRA, 
respectively.  In both cases, the Version 5.0.00 UCLs are based on a statistical method that was 
added to ProUCL in Version 5.0.00.  While the potential risks from ingestion of American eel and crab 
would increase based on the Version 5.0.00 UCLs, the risk assessment outcomes would not change.  
Benzo(a)pyrene in blue crab has already been identified as a potential COC in crab 
muscle/hepatopancreas.  Potential risks/hazards associated with 4,4’-DDT in the mixed fish diet 
(which includes American eel) were below the NCP risk range and a hazard index of one, such that an 
increase of 15% in the UCL would not change the risk assessment outcome.  Therefore, the use of 
Version 4.1.01 UCLs in this BHHRA does not significantly over or underestimate potential risks.  

7.2.2.1 Uncertainty in Surface Water EPCs 

As discussed in Section 4.4.4, one PCDD/PCDF result was identified as an outlier (11A-CE04-TTR1) 
and excluded from the surface water EPC data set for TCDD-TEQ.  The maximum concentration of 
2,3,7,8-TCDD detected in surface water is approximately 35-fold higher than the next highest 
concentration in the data set.  Based on the larger PCDD/PCDF surface water data set, this result 
does not appear to be representative of long-term average surface water exposure concentrations.  
While inclusion of the outlier value in the EPC calculation would result in unacceptable risk for dermal 
contact with TCDD-TEQ in surface water, it is important to note the water dermal dose model yields 
uncertain results for large hydrophobic compounds (i.e., high molecular weight and high log Kow 
coefficient) that fall outside of the effective prediction domain (EPD) of the model used to estimate 
dermal permeability constants (USEPA 2004b).  This includes TCDD, PCBs, and PAH compounds 
such as benzo(a)pyrene.  While some of this uncertainty is reduced by including a “fraction absorbed” 
adjustment, as described in Appendix A of USEPA (2004b), there remains considerable uncertainty in 
the appropriateness of the dermal permeability constant and other parameters used to estimate the 
dermally absorbed dose.  As an example, the range of the lower and upper 95% confidence limits of 
the dermal permeability constants for TCDD, PCBs and benzo(a)pyrene spans approximately three 
orders of magnitude.    

                                                      
47 ProUCL Version 5.0.00 suggested a UCL of 8.85E-03 mg/kg based on the 95% GROS Adjusted Gamma UCL 

method; the GROS UCL is 80% higher than the UCL calculated using ProUCL Version 4.1.  Further evaluation 
of the difference between the Version 4.1 and Version 5.0.00 UCLs was conducted, and the ProUCL Version 
5.0.00 Technical Guidance (page 120) indicates that GROS may not be used when a data set has > 50% NDs, 
as in this situation GROS tends to yield inflated values of UCLs. Given that 61% of benzo(a)pyrene 
concentrations in blue crab (muscle and hepatopancreas) were non detects, the 95% GROS Adjusted Gamma 
UCL is not appropriate, and the next highest UCL of 1.92E-3 mg/kg  based on 95% adjusted gamma KM-UCL 
was selected.  The adjusted gamma UCL is 10% greater than the UCL calculated using ProUCL Version 4.1. 
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In addition, for large hydrophobic compounds in surface water, it is difficult to measure the truly 
dissolved fraction that may be bioavailable for absorption and uptake through the skin.  This is 
recognized in USEPA’s dermal guidance, which states that “values used for Cw [concentration in 
water] should reflect the available concentration of the chemicals in water for dermal absorption, and 
might be potentially different from the measured field values” (USEPA 2004b).  To reduce this source 
of uncertainty, the BHHRA used estimated dissolved concentrations for TCDD-TEQ and PCBs that 
were based on the data collected during the two high volume sampling events which obtained extra 
low analytical detection limits (AECOM 2012b).  The mean ratio of dissolved to whole water results for 
PCDDs/PCDFs and PCBs from the two high volume sampling events was used to estimate the 
dissolved fractions of these COPCs for the larger surface water data set used in the BHHRA (AECOM 
[in prep]-c) (see Appendix E).  There is uncertainty in this approach, due in part to the fact that the 
small volume and high volume events were not concurrent.  There is also uncertainty in use of the 
mean ratio of dissolved to whole water results, versus an upper-bound statistic or maximum.  
However, the concentrations of 2,3,7,8-TCDD and  total PCBs at each location varied by less than a 
factor of 2.5 between the two high volume events, indicating that the use of a mean ratio is 
reasonable.  Further, as discussed in Appendix E, the calculated “dissolved” mass fraction probably 
overestimates the truly dissolved mass fraction that is available for dermal absorption.    

Near-surface samples collected from the upper 3 feet of the water column were used to evaluate 
surface water risks in the BHHRA, because this is the part of the water column where human 
exposure is most likely to occur (AECOM 2012a) for the exposure scenarios selected.  However, data 
are also available for near-bottom surface water samples collected mid-channel.  Concentrations in 
near-bottom samples are generally higher and more variable than near-surface samples (AECOM [in 
prep]-b).  Near the mouth of the LPR  (RM 0) and at the upriver location (RM 10.2), near-bottom 
concentrations of PCBs and 2,3,7,8-TCDD are less than a factor of 2 higher than near-surface 
concentrations; both locations exhibit a similar range of concentrations.  In the middle reach of the 
river and within the salt wedge, near-bottom concentrations range from two to four times higher than 
near-surface concentrations.  If near-bottom concentrations were used instead of, or in addition to 
near-surface concentrations, surface water risks could be as much as two to four times higher than 
estimated in the BHHRA.  However, given the exposure scenarios defined in the BHHRA, contact with 
near-bottom surface water in the middle of the channel is unlikely.   

While there is uncertainty in the surface water EPCs, it is important to note that the sitewide cancer 
risks and noncancer hazards from exposures to surface water are within the NCP risk range and 
below the goal of protection of an HI equal to 1. 

7.2.2.2 Uncertainty in Sediment EPCs 

The BHHRA surface sediment data consists of samples collected from 180 locations collected in 
mudflat and nearshore areas collected over the course of seven RI sampling events between 2008 
and 2013.  These seven programs have generated a robust data set for evaluating direct contact 
exposure to surface sediment in the Study Area.  There is some uncertainty in the delineation of 
accessible sediment, which is defined in the approved PFD (Windward and AECOM 2009) as 
sediment under 2 feet (ft) or less of water at MLW (based on USACE nominal MLW elevation of -2.3 ft 
NGVD 29).  Sample depth was based on an analysis of bathymetry and sample elevations, which are 
subject to variability in field measurements.  The use of a half foot buffer addresses some of the 
uncertainty associated with identifying accessible sediment samples.  It should be noted that some of 
the highest surface sediment concentrations are found in the nearshore shoals and mudflat deposits.  
Thus, it is expected that the data set used to calculate EPCs for accessible surface sediment is 
conservative.   
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It is possible that due to mixing and transport processes, sediment currently located under deeper 
water and outside of the areas identified as accessible could move closer to shore and become 
accessible.  If COPC concentrations in these sediments are higher, the accessible surface sediment 
EPCs used in the BHHRA could change.  The concentrations of two key COPCs (TCDD-TEQ, and 
PCBs) in nearby surface sediment samples that were not identified as accessible were evaluated.  A 
total of 20 surface sediment samples located within 100 feet laterally of the edge of accessible surface 
sediment were identified (all between RM 3 and 14), with sample elevations ranging from -6.7 ft 
to -16.8 ft.  As shown in the following table, the mean and maximum concentrations of the two COPCs 
in these nearby samples are lower than mean and maximum concentrations in sitewide accessible 
surface sediment.   

COPC Units 

Sitewide Mean Sitewide Maximum 
Nearby 

Sediment 
Accessible 

Surface 
Sediment 

Nearby 
Sediment 

Accessible 
Surface 

Sediment 

2,3,7,8-TCDD ng/kg 368 1150 2200 34,100 
Total PCBs mg/kg 0.99 1.67 4.63 18.9 

 

In addition, the two highest concentrations of 2,3,7,8-TCDD in nearby surface sediment (1775 ng/kg 
and 2200 ng/kg) are located at RMs 10 and 11, respectively.  These concentrations are lower than the 
TCDD-TEQ UCL of 2480 ug/kg used in the BHHRA for RM 9-12 accessible surface sediment, and are 
well below the maximum 2,3,7,8-TCDD concentration of 12,000 ug/kg in RM 9-12 accessible surface 
sediment.  Other 2,3,7,8-TCDD concentrations in nearby surface sediment samples are 610 ug/kg or 
less.  These results suggest that even if surface sediments in deeper water were transported closer to 
shore, the impact on the accessible sediment EPCs is expected to be minor.  It is also important to 
note that the risks/hazards from direct contact with accessible surface sediment are below the NCP 
risk range and goal of protection of a noncancer HI of 1, with the exception of the RM 6-9 East Bank 
area, where the noncancer hazard exceeds an HI of 1 due to TCDD-TEQ. 

The evaluation of accessible surface sediment using a refined spatial scale provides an additional 
measure of certainty in the assessment of sediment risk in the LPRSA.  To address the potential 
uncertainty associated with assuming sediment exposure occurs throughout the entire 17.4 mile Study 
Area, the river was divided into six three-mile segment exposure areas in the BHHRA.  As described 
in Section 4.4.2, the basis for the six segments includes consideration of land use, shoreline type, 
access, and the primary types of human activities that take place.  Each receptor scenario’s sediment 
exposure was assumed to be limited to that segment for the entire exposure duration.  The evaluation 
included all receptor scenarios for all segments, regardless of the likelihood of a particular scenario 
occurring in that segment now or in the foreseeable future (e.g., swimming in RM 0-3 is unlikely to 
occur).   

Other segment divisions could be used, such as one-mile or two-mile segments, or larger segments, 
such as the lower eight miles (used in the USEPA Region 2’s 8-mile Focused Feasibility Study) and 
the upper nine miles.  If the segments become too small, data density may be insufficient for 
calculation of reliable UCLs.  For the three-mile segments, the accessible surface sediment data 
density was such that approximately 20 to 55 samples were available for calculating EPCs for each 
segment except RM 15-17.4 (14 samples).  To evaluate the potential impact of smaller segments on 
risk estimates, the maximum concentration of 2,3,7,8-TCDD in each one-mile segment is compared to 
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the TCDD-TEQ UCL for the corresponding three-mile segment, as shown in the table below (using 
RM 6-9 East Bank).     

River 
Mile 

Number 
of 

Samples 
in One 

Mile 
Segment 

Location 
of 

Maximum    
2,3,7,8-
TCDD 

 
 
 

River 
Mile 

Maximum 
2,3,7,8-TCDD 

Concentration 
(mg/kg) 

 
 

BHHRA 
Segment 

TCDD-TEQ   
UCL in 

Three-Mile 
Segment 
(mg/kg) 

Ratio 
Maximum 

to UCL 

TCDD-TEQ 
RME 

Hazard for 
Young Child 
Swimmer in 
Three Mile 
Segment 

0-1 10 12A-0403 0.5 2.37E-03 
RM 0-3 1.17E-03 

2.0  

0.4 1-2 8 12A-0409 2.0 2.80E-04 0.2 
2-3 7 12A-0413 2.5 2.60E-03 2.2 
3-4 12 2008 CLRC-

 
3.2 3.94E-04 

RM 3-6 4.84E-04 
0.8  

0.2 4-5 13 LPRT05F 5.0 1.00E-03 2.1 
5-6 5 LPRT06B 5.1 3.50E-04 0.7 
6-7 10 LPRC07B 6.9 1.30E-03 

RM 6-9 EB 1.52E-02 
0.1  

5 7-8 15 12A-0460 7.3 3.41E-02 2.2 
8-9 13 LPRT09G 8.9 3.63E-03 0.2 

9-10 15 LPRC10A 9.6 1.83E-03 
RM 9-12 2.48E-03 

0.7  

0.8 10-11 22 13B-0534 10.1 1.20E-02 4.8 
11-12 18 13B-0577 11.2 8.09E-03 3.3 
12-13 9 LPRC13A 12.4 2.90E-04 

RM 12-15 4.74E-04 
0.6  

0.2 13-14 2 13B-0561 13.7 1.55E-03 3.3 
14-15 7 LPRT16E 15.6 6.00E-07 0.001 
15-16 9 LPRH16B 15.9 4.30E-07 RM 15-dam 6.56E-06 0.1  

0.002 16-17.4 5 LPRT17A 17.1 8.50E-07 0.1 
 

In ten of the one-mile segments, the maximum concentration of 2,3,7,8-TCDD is lower than the 
corresponding three-mile UCL.  For seven of the segments, the maximum concentration is higher than 
the three-mile UCL by a factor of 2 to 5.  The table also identifies the three-mile segment-specific 
hazard quotients (HQ) for TCDD-TEQ calculated in the BHHRA for the RME young child swimmer 
(the most sensitive receptor for sediment direct contact exposure).  With the exception of RMs 10-11 
and 11-12, the one-mile HQs do not exceed an HI of 1 using the maximum concentration as the EPC 
for TCDD-TEQ.  For RMs 10-11 and 11-12, the HQs for the RME young child swimmer exceed 1 
using the maximum as the EPC.  Using the UCL instead of the maximum, the HQs for the RME young 
child swimmer still exceed an HI of 1 for RMs 10-11 and 11-12.  Similar results for one-mile segments 
are expected for the other receptors with sediment direct contact exposure (e.g., adolescent waders 
and swimmers, young child waders).  The results of this analysis suggest that risk assessment results 
would not change if smaller (i.e., one-mile) segments were used, with the possible exception of the 
areas around RM 10 and 11.   

7.2.2.3 Uncertainty in Tissue EPCs 

As described in Section 3.1.3, the BHHRA tissue data set consists of 105 fish fillet samples and 69 
crab tissue samples collected during the 2009 FSP2 sampling program.  The samples were collected 
in accordance with the design and methods presented in the approved Fish/Decapod QAPP 
(Windward 2009a).  The identification of specimens for compositing and chemical analysis was also 
performed in accordance with an approved sample analysis plan, which was developed in concert 
with USEPA Region 2.  The plan called for analysis of individual specimens of the following species: 
common carp, channel catfish, white catfish, white sucker, and northern pike; many of the largest 
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specimens were analyzed (see Figure 7-5 for carp).  For other species, including American eel, white 
perch, and largemouth bass, individuals were analyzed, including many of the largest fish, in addition 
to composite samples.  As such, the tissue data set is likely to provide high EPCs, as it is biased 
toward larger specimens which tend to have higher concentrations of bioaccumulative COPCs.  There 
is some uncertainty in the combination of individual and composite samples in the statistical 
evaluation of tissue data sets consisting of both sample types (American eel, white perch, and 
largemouth bass).  In addition, the number of specimens comprising a composite sample varied from 
two to eleven.47F

48  The average mass of the composite samples of the species evaluated in the BHHRA 
is approximately 170 grams, or equivalent to a six ounce fish meal.  Considering how people consume 
self-caught fish meals over time, combining individual and composite samples to develop a species 
EPC may be reasonable.  Some meals may consist of one large fish, whereas some meals may 
consist of several smaller fish.  From a long-term exposure perspective and the potential impact on 
risk, the statistical uncertainty that may be introduced by combining different sample types into a 
single data set for EPC calculation purposes is likely to be insignificant. 

Some of the tissue data sets have fewer than ten samples, including largemouth bass (n=3), which is 
one of the four target species identified in the Fish/Decapod QAPP, and smallmouth bass (n=3).  The 
channel catfish fillet data set consists of 11 samples, and the common carp fillet data set consists of 
12 samples.  There is greater uncertainty in the representativeness of the mean (and upper 
confidence limit on the mean) for small data sets.  In cases where there were fewer than five detected 
results for a species/tissue type (regardless of total sample size), the maximum detected 
concentration was used as the EPC due to uncertainty in an estimate of the mean.  The use of the 
lower of the UCL and the maximum detect as the EPC is an approach that, in general, will lead to 
estimates of the mean concentration that are biased high, and accordingly, overestimates of risk.   

Due to the limited number of largemouth bass fillet samples (n=3), the three smallmouth bass fillet 
samples were combined with the largemouth bass fillet samples for purposes of calculating a 
largemouth/smallmouth bass EPC for use in the BHHRA.  The combining of these two species 
introduces some uncertainty.  However, these two species are in the same feeding guild (piscivore) 
and share similar habitat.  Greater uncertainty would have resulted if the two species were evaluated 
separately as the EPCs would have been based on the maximum detected concentrations.  They also 
both have a short list of COPCs (most chemicals were screened out for both bass species in the 
COPC selection process), and concentrations of key COPCs are similar, as shown below.  Thus, the 
uncertainty introduced into the BHHRA by combining these two species to calculate a bass EPC is 
expected to be minor.   

  

                                                      
48 In accordance with the Fish/Decapod QAPP, individuals included in a given composite were of similar size 

(Windward 2009a).   
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Species Reach 
Caught Sample ID Units TCDD-TEQ Total 

PCBs PCB-TEQ Methyl 
Mercury 

Largemouth 
bass RM 8-10 LPR5-MSFT-

COMP01 mg/kg 5.70E-06 0.093 1.18E-06 0.2 

Largemouth 
bass RM 8-10 LPR5-MSFT-

IND009 mg/kg 3.10E-06 0.048 0.11E-06 0.14 

Largemouth 
bass 

RM 14-
17.4 

LPR8-MSFT-
IND002 mg/kg 0.008E-06 0.48 11.3E-06 0.7 

Smallmouth 
bass RM 6-8 LPR4-MDFT-

COMP01 mg/kg 14.0E-06 0.14 1.50E-06 0.21 

Smallmouth 
bass RM 8-10 LPR5-MDFT-

COMP02 mg/kg 5.12E-06 0.08 0.94E-06 0.32 

Smallmouth 
bass 

RM 14-
17.4 

LPR8-MDFT-
COMP03 mg/kg 0.62E-06 0.057 0.16E-06 0.21 

 

7.2.2.4 Approach for Handling Non-Detect Results in Totals 

In accordance with the revised Data Usability and Data Evaluation Plan for the LPRSA Risk 
Assessments (Windward and AECOM 2015), the dioxin furan TEQ, PCB TEQ, and Total PCB values 
included in the BHHRA for tissue were calculated using detected results only.  Sediment and surface 
water EPCs were updated based on the inclusion of additional data, and TEQ values were calculated 
using USEPA’s Advanced KM TEQ Calculator.  

A potential uncertainty relates to the effect of data handling for tissue non-detect results on the 
calculation of sums for these COPCs.  To assess the potential impact of this uncertainty, the dioxin/ 
furan TEQ, PCB TEQ, and Total PCB values for tissue were calculated using three different 
approaches for the treatment of non-detect results: only detected concentrations were included in the 
sum (non-detects equal to zero; ND = 0), non-detects (ND) were included in the sum with a value of ½ 
the reporting limit (RL) (ND = 0.5 RL), and non-detects were included in the sum at the full detection 
limit (ND = RL).  Table 7-1 presents the differences in the maximum and mean values in tissue using 
each of these different data treatment approaches.  

As shown in Table 7-1, maximum concentrations vary little depending on the approach for treating 
non-detects.  For the white perch, American eel, channel catfish, and blue crab evaluated in the 
BHHRA, the maximum concentrations calculated with ND = 0 were at least 92% of the ND = RL 
calculated value.  For the mean concentrations, the greatest percentage difference between sums 
was for the America eel fillet PCB TEQ; the value calculated with ND = 0 was 75% of the ND = RL 
calculated value (an actual difference of 0.0000016 mg/kg).  The minimal differences between the 
concentrations calculated using the three different methods indicates that the approach used in the 
BHHRA for tissue of assigning a proxy of zero to non-detect results does not result in an 
underestimate of exposure, and further, different treatment of non-detect results would have a 
negligible effect on the risk results.  

As described above, this BHHRA has employed the ND = 0 method in deriving the TCDD-TEQ for 
each tissue sample, in accordance with the Data Usability and Data Evaluation Plan for the LPRSA 
Risk Assessments  (Windward and AECOM 2015).  To evaluate the uncertainty associated  with this 
approach, The USEPA’s Advanced KM TEQ Calculator was used to calculate TCDD-TEQs for fish 
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tissue (based on the five fish species evaluated in this BHHRA), and blue crab muscle and 
hepatopancreas tissue.  These datasets represent a range in the number of detected congeners per 
sample and represent the key media evaluated in this BHHRA.   

The table below presents a summary of the maximum and the mean TCDD-TEQs for each dataset 
based on the ND = 0 method and based on the Helsel (2010) method.  As indicated below, there is 
virtually no difference in the maximum TCDD-TEQs (less than 0.5% difference), and very little 
difference in the mean TEQs.  These minimal differences between calculations methods would result 
in a negligible difference in the risk results.  

    TCDD-TEQa TCDD-TEQb 
Medium Units Maximum Mean Maximum Mean 

Fish Fillet 
American Eel mg/kg 0.00004 0.00001 0.00004 0.00001 
Channel catfish mg/kg 0.00008 0.00003 0.00008 0.00003 
Common carp mg/kg 0.0008 0.0003 0.0008 0.0003 
Largemouth and smallmouth bass  mg/kg 0.00001 0.000005 0.00001 0.000005 
White perch mg/kg 0.0001 0.00004 0.0001 0.00004 
Blue Crab Tissue 

Muscle and Hepatopancreas mg/kg 0.0001 0.00005 0.0001 0.00005 
a  Non-detected congeners were treated as zero for the purposes of sample TEQ calculation.  This is the method used in 
this BHHRA to calculate UCLs, in accordance with the Data Usability and Data Evaluation Plan for the LPRSA Risk 
Assessments (Windward and AECOM 2015). 
b  USEPA's Advanced KM TEQ Calculator was used to estimate the concentrations of non-detected congeners 
(http://www.epa.gov/superfund/health/contaminants/dioxin/dioxinsoil.html). 

 

7.2.2.5 Assumption of No Degradation 

It is assumed that the EPCs calculated in the risk assessment based on current site conditions remain 
constant for the assumed exposure duration – for an industrial or residential scenario, this is typically 
a period of 25 to 30 years.  However, it is well known that chemicals in the environment are subject to 
natural attenuation and biodegradation processes.  Organic chemicals are naturally degraded in the 
environment by a variety of processes (i.e., photodegradation, microbial activity, hydrolysis, etc.).  
USEPA has recognized the validity and utility of natural attenuation and biodegradation as a remedial 
option and has published guidance for its site-specific implementation (USEPA 1997a, 2005a).  
Environmental half-lives vary for specific chemicals based on environmental conditions (i.e., presence 
of bacteria, pH, exposures to sunlight and oxygen), and there are respected literature sources of such 
information.  However, environmental degradation has not been accounted for in the calculation of site 
risk.  Current concentrations in LPRSA media (sediment, surface water, and tissue) are assumed to 
remain unchanged into the future for the exposure durations evaluated in the BHHRA (i.e., up to 26 
years).  Additional information on environmental fate processes in the LPRSA can be found in the RI 
Report (Anchor-QEA [in prep]).    

7.2.2.6 Methods and Assumptions Used to Model Media Concentrations 

With the exception of the air inhalation pathway, the BHHRA relied on empirical data.  A model was 
used to predict EPCs in ambient air due to lack of measurement data for this potential exposure 
medium.  A screening level analysis was performed to estimate potential volatilization of organic 

http://www.epa.gov/superfund/health/contaminants/dioxin/dioxinsoil.html
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COPCs in mudflat sediment and river surface water into ambient air.  The modeling approach used to 
estimate air concentrations relied on a number of screening-level assumptions, and it was assumed 
that the receptor remains downwind of the river for the entire exposure period.  As such, based on the 
modeling approach and assumptions used, it is unlikely that potential risks from inhalation of ambient 
air adjacent to the LPRSA are underestimated. 

7.2.3 Estimation of Exposure Dose 
As discussed in Section 4.3.10, where data are available, absorption adjustment factors (AAFs) are 
used in risk assessment to account for absorption differences between humans exposed to 
substances in environmental situations and experimental animals in the laboratory studies used to 
derive dose response values.  Support for use of AAFs is provided in USEPA guidance (USEPA 
1989b, 1992b).  USEPA guidance allows for the site-specific evaluation of relative bioavailability of 
metals and TCDD (USEPA 2007, 2010e, 2015m); however, site-specific data were not available to 
support quantitative modification of default bioavailability factors.  Therefore, the uncertainty 
associated with default estimates of bioavailability and dermal absorption is discussed qualitatively 

Bioavailability is the measure of the degree to which a chemical may be systemically absorbed 
following exposure.  Oral bioavailability is a measure of the degree to which a chemical may be 
systemically absorbed following ingestion, and dermal bioavailability is a measure of the degree to 
which a chemical may absorb through the skin and into the blood stream.  Some chemicals are 
absorbed almost completely (100 percent bioavailability) when ingested in pure form.  Other 
chemicals may pass through the body largely unabsorbed.  Thus, the amount of absorption that 
occurs is both uncertain and variable.  As a result, USEPA’s default assumptions regarding absorption 
are conservative, and intended to apply to most sites and exposure conditions.  Key factors that 
influence bioavailability include: 

• Physical characteristics of the chemical.  In general, as the lipophilicity of a chemical 
increases, its absorption across the gastrointestinal tract increases. 

• The rate at which chemicals dissociate from the sediment in the gut.  Sediment-bound 
chemicals, particularly inorganics, are usually absorbed to a lesser degree than chemicals 
in pure form.  The reduced absorption is a result of hydrophobic attraction between the 
chemical and soil matrix.   

• Sediment aging.  Aging results in the migration of the chemical into the interior of the 
sediment particle so that less remains on the exterior surface.  This sequestration or aging 
of the chemical that occurs over time results in reducing the “availability” of the chemical to 
be absorbed by living organisms (Alexander 2000).  The process of aging reduces the 
accessibility of a chemical when ingested or dermally contacted by humans because the 
chemical is bound in the sediment matrix and not extracted by stomach acid or skin 
moisture.  The specific mechanisms for sequestration of chemicals in soil are thought to 
include: 

- Rapid partitioning of hydrophobic molecules to the external surface of particulate matter 
in the soil (adsorption).  Chemicals such as PAHs and PCBs are very hydrophobic and 
will strongly bind to organic matter in the sediment.   

− Slow diffusion of molecules into micropores, remote from the surfaces of sediment 
particles (aging).  A review of over 268 technical papers (Linz et al. 1997) concluded that 
chemicals that are aged are less readily extracted by solvents, and less available and 
less toxic to plants and animals. 
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Therefore, for chemicals that have been immobilized in soil by the aging process, the total 
concentration of the chemical may be a poor indicator of its current relative toxicity.  Primary factors 
promoting aging of a chemical in soil include (1) hydrophobicity of the chemical, (2) the length of time 
that the chemical has been present in the soil, and (3) the fraction organic content (foc) of the soil. 

The BHHRA was conducted using USEPA default DAFs for dermal exposure to accessible surface 
sediment (USEPA 2004b) and an assumption of 100% relative oral absorption for all COPCs with the 
exception of arsenic for accessible surface sediment ingestion exposure.  USEPA’s RBA of 0.6 was 
used for arsenic (USEPA 2012c).  The uncertainty associated with the default approach for evaluating 
exposures at the LPRSA is discussed below. 

7.2.3.1 Default Dermal Absorption Fractions 

The default DAFs were developed by USEPA to be conservative for the majority of sites, but may 
overestimate absorption on a site-specific basis.  The default DAFs for PCBs and PAHs may be 
overestimated, and a lower DAF could be used for TCDD-TEQ for areas with high foc.  Using the 
default DAFs, no dermal exposures to LPRSA sediment contributed significantly to estimated cancer 
risks or noncancer hazards.  Cancer risks from sediment exposures were all below 10-4, and primarily 
from incidental ingestion.  Noncancer hazards from sediment exposure only exceeded an HI of 1 in 
RM 6-9 and RM 6-9 East (HI of up to 5), again primarily from incidental ingestion.  Even in these 
areas, dermal HIs were less than or equal to 1.  Estimated cancer risks and noncancer hazards from 
dermal exposure to sediment could be even lower if non-default DAFs are considered.  This section 
discusses alternate dermal absorption factors for TCDD and PAHs, although these values have not 
necessarily been reviewed or adopted by the USEPA’s Bioavailability Workgroup.  PCBs are not 
further discussed because potential cancer risks from dermal contact with sediment never exceeded 
10-6 and noncancer hazards are well below an HI of 1. 

TCDD-TEQ 

The current USEPA (2004b) recommended DAF for TCDD-TEQ is 0.03.  USEPA (2004b) also 
provides a recommended DAF 0.001 where foc is greater than 10%.  The recommendation of a DAF 
30 times lower than the default DAF for high organic carbon content soils and sediments highlights the 
importance of organic carbon with respect to dermal absorption.  LPRSA accessible surface sediment 
foc ranges from 0.144% to about 10%, with an average of 4.1%.  Therefore, while a DAF of 0.03 may 
be appropriate sitewide, potential dermal risks from exposure to accessible surface sediment may be 
overestimated in locations with higher organic carbon; locations with organic carbon greater than 7% 
are indicated in the table below: 
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River Mile Location ID Organic Carbon (%) 
1.83 12A-0407-C2 8.2 
1.96 12A-0409-C8 8.44 
2.53 12A-0413-C6 7.21 
4.52 12A-0438-C1 8.13 

7 08A-045-C1 7.63 
7.21 12A-0459-C3 7.42 
7.32 12A-0460-C3 7.92 
8.89 13B-0513-G1 7.22 
9.14 12A-0473-C4 7.16 
9.57 08A-060-C2 7.17 
9.6 08A-114-C1 9.73 

11.19 13B-0543-G1 10.1 
11.21 13B-0577-G1 7.13 
13.73 13B-0561-C1 7.36 
14.81 08A-085-C2 7.9 

 

While a lower DAF may be applicable if accessible areas with sediment foc > 10% are found, it is  
important to note that estimated cancer risks and noncancer hazards from dermal exposures to 
TCDD-TEQ in sediment are already within the NCP risk range and less than or equal to the goal of 
protection of an HI of 1. 

PAHs 

The current USEPA recommended dermal absorption value for PAHs is 0.13 (USEPA 2004b).  The 
value is based on a 24-hour Rhesus monkey study using a freshly applied benzo(a)pyrene soil matrix 
(Wester et al. 1990).  Magee et al. (1996) presents support for the use of a slightly lower dermal DAF 
for noncarcinogenic PAHs of 0.1, and a lower dermal DAF of 0.02 for potentially carcinogenic PAHs.  
The use of the lower DAFs, particularly for potentially carcinogenic PAHs, would result in lower risk 
estimates from dermal exposure to LPRSA accessible surface sediments.  Magee et al. (1996) 
derived the 0.02 DAF for potentially carcinogenic PAHs based on two studies (Yang et al., 1989; 
Wester et al., 1990).  Yang et al. (1989) evaluated the percutaneous absorption of benzo(a)pyrene  
from petroleum crude-fortified soils in vivo in rats and in vitro using excised rat skin.  Wester et al. 
(1990) evaluated the percutaneous absorption of benzo(a)pyrene added to soil (unaged) in vivo in 
Rhesus monkeys and in vitro using human cadaver skin.   

A number of studies have found decreased bioavailability of benzo(a)pyrene from aged soil matrices.  
The bioavailability of benzo(a)pyrene from soils aged for approximately three months was shown to be 
reduced by about half relative to fresh applied benzo(a)pyrene (Roy and Singh 2001, Abdel-Rahman 
et al. 2002).  Turkall et al. (2010) found significant reduction in the bioavailability of benzo(a)pyrene 
from soils aged three months.  Based on the Magee et al. (1996), as well as studies on the effect of 
aging (Roy and Singh 2001, Abdel-Rahman et al. 2002, Turkall et al. 2010), it is possible that potential 
sediment dermal contact risks for benzo(a)pyrene have been overestimated.  However, it is important 
to note that estimated cancer risks and noncancer hazards from dermal exposures to PAHs in 
sediment are already within the NCP risk range and below the goal of protection of an HI equal to 1. 
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7.2.3.2 Oral Bioavailability 

As noted above, 100% oral bioavailability of chemicals in aged sediment is unlikely and the use of this 
assumption has likely resulted in an overestimation of potential risks from incidental ingestion of 
LPRSA sediments.  COPCs where the default bioavailability assumption may be overestimated 
include TCDD-TEQ, PCBs, PAHs, and arsenic48F

49.  For direct contact with sediment in the RM 6-9 East 
Bank area, the noncancer goal of protection of HI of 1 was exceeded due to TCDD-TEQ (via ingestion 
exposure).  The sediment direct contact pathway did not pose a cancer risk above the risk range (at or 
below 10-5).  

The 2015 USEPA document “Soil Dioxin Relative Bioavailability Assay Evaluation Framework” 
discusses methods for estimating the RBA of PCDDs/PCDFs in soil and concluded these methods 
are in the early development phase and evolving (USEPA 2015m).  The USEPA did not make a 
recommendation on a default oral absorption factor for TCDD-TEQ for use in Superfund risk 
assessments.  However, the available studies suggest there is evidence that the relative bioavailability 
from soil or sediment is less than 100% (USEPA 2010e, 2015m). 

7.3 Toxicity Assessment 
The purpose of the toxicity assessment is to identify the types of adverse health effects a chemical 
may potentially cause and to define the relationship between the dose of a chemical and the likelihood 
or magnitude of an adverse effect (response).  USEPA has published guidelines on the development 
of toxicity values for use in risk assessments, including the application of uncertainty factors for 
derivation of non-cancer toxicity values e.g., reference doses and reference concentrations and 
models for estimating cancer slope factors (CSFs for oral and Inhalation Unit Risks for inhalation 
exposures) (USEPA 2002f,  2005b,  2012f)  [http://www.epa.gov/risk/risk-assessment-guidelines].  
Risk assessment methodologies typically divide potential health effects of concern into two general 
categories: effects with a threshold (noncarcinogenic) and potential carcinogens.  Toxicity 
assessments for both of these types of effects share many of the same sources of uncertainty.  EPA 
uses upper bound estimates that are generally considered to be a health-protective approach for 
covering the risk to susceptible individuals, although the calculation of upper bounds is not based on 
susceptibility data.  Similarly, exposure during some lifestages can contribute more or less to the total 
lifetime risk than do similar exposures at other times.  The dose-response assessment characterizes, 
to the extent possible, the extent of these variations (USEPA 2005b). 

Humans are typically exposed to chemicals in the environment at levels much lower than those tested 
in animals.  For certain chemicals, these low doses may be detoxified or rendered inactive by the 
myriad of protective mechanisms that are present in humans (Ames et al. 1987) and which may not 
function at the high dose levels used in animal experiments.  Moreover, as noted by USEPA (1993d) 
“in the case of systemic toxicity, however, organic homeostatic, compensating, and adaptive 
mechanisms exist that must be overcome before a toxic endpoint is manifested.”  Therefore, some 
limitations exist in using the results of these animal studies to accurately predict a dose-response 
relationship in humans (USEPA 1989b).  The Cancer Guidelines (USEPA 2005b) discuss various 
whole-animal test systems currently used or being developed for evaluating potential carcinogenicity 
to humans.  Cancer studies involving chronic exposure for most of the lifespan of an animal are 
generally accepted for evaluation of tumor effects (Tomatis et al., 1989; Rall, 1991; Allen et al., 1988; 

                                                      
49 USEPA has developed an alternate oral bioavailability factor for arsenic for use at Superfund sites of 60% (0.6) 

which was used in the calculations of risks and hazards. 
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Ames and Gold, 1990).  Other study designs are useful for observing formation of pre-neoplastic 
lesions or tumors or investigating specific modes of action.  Their applicability is determined on a 
case-by-case basis based on effects observed in animal models for humans.  This information is used 
in a variety of ways, from determining the role of metabolism in toxicity, to assessing whether 
homologous activity would be expected across species; to determining whether or not a threshold is 
likely to exist for the response.  This information is weighed by USEPA in the development of toxicity 
values in light of the known heterogeneity of the human population versus the relatively inbred status 
of laboratory animals used in toxicity testing studies and housed under carefully controlled 
environmental conditions (USEPA 2005b). 

Despite these uncertainties, and with the goal of being protective of human health, USEPA assumes 
that the results of animal toxicity studies are predictive of potential toxicity in humans.  Moreover, 
based on the assumption that humans are more sensitive to chemicals than laboratory animals, 
USEPA incorporates health-protective assumptions and UFs when deriving numerical toxicity values 
from laboratory studies, as discussed below.  However, USEPA explicitly recognizes these 
extrapolations from high doses to low doses and from animal studies to predict responses in humans 
as uncertainties in the risk assessment process (USEPA 1989b). 

In some cases, data from human exposure to chemicals are used to develop dose-response values.  
However, these data also have uncertainties because often it is not possible to determine from human 
exposure studies whether one or more chemicals are responsible for the observed effects, and in 
general it is even more difficult to determine precise exposure levels (USEPA 1989b).  Consistent with 
the 2005 Cancer Guidelines (USEPA, 2005b) conclusions regarding the strength of the evidence for 
positive or negative associations observed from human epidemiological evidence, as well as evidence 
supporting judgments of causality, and the degree to which the observed associations may be 
explained by other factors, including bias or confounding, are described as part of the assessment.  
Moreover, where effects are observed in humans, they generally occur at high exposure levels (often 
in industrial settings), and it is difficult to predict potential human responses at the much lower dose 
levels that occur in environmental exposure scenarios (USEPA 1989b).  The Cancer Guidelines 
describe extrapolation approaches that consider the understanding of the chemical’s mode of action 
at each tumor site, and the extent of inter-individual variation with greater variation spreading the 
response over a wider range of doses. 

7.3.1 Evaluation of Noncarcinogenic Dose-Response 
For many chemicals, animal studies provide the only reliable information on which to base an estimate 
of adverse human health effects.  Of the 48 COPCs evaluated quantitatively in the BHHRA, 41 have 
oral reference doses, of which 29 are based on animal studies and 12 are based on human studies.  
One of the major default assumptions in USEPA’s risk assessment guidelines is that animal data are 
relevant for humans (e.g., USEPA 1991d, 1996b, 1998b, 2002f).  Such defaults are used in the 
absence of experimental data that can provide direct information on the relevance of animal data.  
Several types of information are considered when determining the importance of effects observed in 
animal models for humans.  As described above, extrapolation from animals to humans introduces 
uncertainty into the risk characterization; where human studies are available, uncertainty is reduced.  
If a chemical's fate and the mechanisms by which it causes adverse effects are known in both animals 
and humans, uncertainty is reduced.  When the fate and mechanism for the chemical are unknown, 
uncertainty increases. 

The procedures used to extrapolate from animals to humans involve health-protective assumptions 
and incorporate UFs such that overestimation of effects in humans is more likely than 
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underestimation.  When data are available from several species, the lowest dose that elicits effects in 
the most sensitive species is used for the calculation of the RfD.  To this dose are applied UFs, 
generally ranging from 1 to 10 each to account for intraspecies variability, interspecies variability, 
study duration, and/or extrapolation of a low effect level to a no effect level.  The combined UFs for the 
COPCs evaluated in this risk assessment range from 1 (manganese, diet) to 3000 (cobalt, thallium, 
fluoranthene (surrogate for C2-benzanthracenes), and naphthalene).  For the PPRTV appendix 
screening RfD for C9-C18 hydrocarbons, the combined UF is 10,000.  As previously noted in Section 
5.2, the PPRTV appendix RfD for C9-C18 hydrocarbons is associated with greater uncertainty and 
intended for screening purposes only.  USEPA (2002f) recommends limiting the total combined UF for 
a chemical to 3000. 

Nevertheless, because the fate of a chemical can differ in animals and humans, it is possible that 
animal experiments will not reveal an adverse effect that would manifest itself in humans.  This can 
result in a potential underestimation of the effects in humans.  The opposite may also be true: effects 
observed in animals may not be observed in humans, resulting in a potential overestimation of 
adverse human health effects. 

Of the 7 COPCs lacking oral reference doses, one is lead, which is evaluated via the use of blood 
lead modeling in Appendix G, and the remainder are potentially carcinogenic PAHs.  USEPA (2017b) 
provides an RfD for benzo(a)pyrene.  Given the minimal contribution of benzo(a)pyrene to 
developmental effects (RME HQs ranging from less than 0.0002 to a maximum of 0.02 for the 
adolescent swimmer surface water), application of the benzo(a)pyrene RfD to the other potentially 
carcinogenic PAHs would result in insignificant HQs. 

7.3.2 Evaluation of Carcinogenic Dose-Response  
Uncertainties exist in estimating dose-response relationships for potential carcinogens.  These are 
due to experimental and epidemiologic variability, as well as uncertainty in extrapolating both from 
animals to humans and from high to low doses.  Three major issues affect the toxicity assessments 
used to estimate potential excess lifetime cancer risks: (1) the selection of a study (i.e., data set, 
animal species, matrix the chemical is administered in) upon which to base the calculations, (2) the 
conversion of the animal dose used to an equivalent human dose, and (3) the mathematical model 
used to extrapolate from experimental observations at high doses to the lower doses potentially 
encountered in the environment.  Of the 48 COPCs evaluated quantitatively in the BHHRA, 28 are 
classified by USEPA as potentially carcinogenic to some degree via the oral route of exposure.  

7.3.2.1 Study Selection  

USEPA’s process for selecting the studies for use in developing CSFs involves internal and external 
peer review, as well as public comment and review.  As part of scoping, the review process for 
chemical assessment, a public meeting is held to obtain input from the scientific community and the 
general public.  Study selection involves the identification of a data set (experimental species and 
specific study) that provides sufficient, well-documented dose-response information to enable the 
derivation of a valid CSF.  Human epidemiological data are preferable to animal data, although 
adequate human data sets are more limited.  Therefore, it is often necessary to develop dose-
response information from a laboratory species, ideally one that biologically resembles humans (e.g., 
with respect to metabolism, physiology, and toxicokinetics), and where the route of administration is 
similar to the expected mode of human exposure (e.g., inhalation and ingestion).  USEPA’s IRIS 
program is outlined on the IRIS webpage [www.epa.gov/iris] including the IRIS Agenda for chemicals 
being reassessed, process for developing an IRIS assessment include systematic review, peer-review 
procedures, and issuance of the final document.  For example, USEPA is updating the chemical 
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assessment for inorganic arsenic using these procedures and will consider comments based on the 
2011 SAB recommendations49F

50.  

The dose-response assessment for a chemical is based on the mode(s) of action for each tumor type.  
Because a chemical may induce multiple tumor types, the dose-response assessment includes an 
analysis of all tumor types, followed by an overall synthesis of information that includes a 
characterization of the risk estimates across tumor types, the strength of the mode of action 
information of each tumor type, and the anticipated relevance of each tumor type to humans, including 
susceptible populations and lifestages (e.g., early childhood).  The study selection criteria are 
designed to be health-protective, meaning that estimates, while uncertain, are more likely to overstate 
than understate hazard and/or risk.   

The oral CSF for only three COPCs (inorganic arsenic, benzene, and trichloroethene) is based on 
human epidemiological studies.  None of these chemicals contribute significantly to cumulative site 
risk.  The oral cancer slope factors for all of the other COPCs evaluated in the BHHRA are based on 
animal studies.  Most of these COPCs are classified as “B2” which is defined as probably 
carcinogenic to humans based on evidence in animals, but with little or no human data, under the 
1986 cancer classification approach (USEPA 1986).  One COPC (heptachlor epoxide) is classified 
under the newer (2005b) scheme as “Likely to be Carcinogenic to Humans” for the oral route.  

USEPA’s IRIS database does not currently provide a cancer classification for TCDD.  Due to the lack 
of a final peer reviewed and consensus-based CSF for TCDD, a Tier 3 value based on a rat diet study 
was used, as discussed in Section 5.5.4.  The CSF of 150,000 per mg/kg-day (USEPA 1996a, 1997b) 
was directed for use in the BHHRA by USEPA Region 2 based on USEPA 1996a.  The uncertainty 
associated with the selected Tier 3 CSF for TCDD, including a summary of other published CSFs, is 
discussed in Section 7.3.6.1. 

PCBs have been demonstrated to produce tumors in animals, and the tiers of CSFs for PCBs listed in 
IRIS are based on a rat diet study (USEPA 1996a, 2017a).  Several studies have interpreted human 
epidemiological data for workers as negative (Shields 2006, Golden et al. 2003, Golden and 
Kimbrough 2009).  A recent review of non-occupational case-control epidemiological studies linked 
PCBs with non-Hodgkin Lymphoma in humans (Kramer et al. 2012).  IRIS identifies human 
carcinogenicity data for PCBs to be “inadequate but suggestive”; however, USEPA has determined 
the weight of evidence to be sufficient to classify PCBs as a probable human carcinogen (B2) (USEPA 
2017a).  The International Agency for Research on Cancer (IARC) recently concluded there is 
sufficient human evidence and classified PCBs as Group 1 (carcinogenic to humans) (IARC 2015). 

Further details on the data available on the potentially carcinogenic COPCs evaluated in the BHHRA 
may be found in the IRIS chemical files, PPRTV files and other documents supporting the 
development of the CSFs used in this assessment.  Depending on the database of information 
available on each chemical, potential cancer risks may be over- or underestimated, although the intent 
of the development process, as described above, is that the resulting CSF represents the upper 
bound on the average risk in a population (USEPA 2005b). 

                                                      
50 available at: 
http://yosemite.epa.gov/sab/sabproduct.nsf/fedrgstr_activities/9FCEE4E20ABD6EB48525784600791 
AC2/$File/EPA-SAB-11-003-unsigned.pdf 
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7.3.2.2 Interspecies Dose Conversion  

The USEPA derivation of human equivalent doses by conversion of doses administered to 
experimental animals requires the assumption that humans and animals are equally sensitive to the 
toxic effects of a substance, if the same dose per unit body surface area is absorbed by each species, 
and the mechanism of toxicity is the same.  The interspecies evaluation includes evaluation of 
biological markers of effects in biological systems or samples; identifies doses at which elements of 
the carcinogenic process are operating; aids in interspecies extrapolations when data are available 
from both experimental animal and human cells; and under certain circumstances, provides insights 
into the possible shape of the dose-response curve below levels where tumor incidences are 
observed (USEPA 2005b).  The Cancer Guidelines (USEPA 2005b) states that interspecies dose 
conversions that result in slope factors generally represent an upper bound on the average risk in a 
population or the risk for a randomly selected individual but not the risk for a highly susceptible 
individual or group.  Some individuals face a higher risk and some face a lower risk.  The use of upper 
bounds generally is considered to be a health-protective approach for covering the risk to susceptible 
individuals, although the calculation of upper bounds is not based on susceptibility data.  

Further assumptions for dose conversions involve standardized scaling factors to account for 
differences between humans and experimental animals with respect to life span, body size, breathing 
rates, and other physiological parameters.  In addition, evaluation of risks associated with one route of 
administration (e.g., inhalation) when tests in animals involve a different route (e.g., ingestion) requires 
additional assumptions with corresponding additional uncertainties.  Although USEPA has formally 
changed its default position for scaling animal data to humans from a per surface area basis to a per 
body weight basis (USEPA 1992d, 2005b), changes to existing CSF will be made when the USEPA 
updates toxicity values through the IRIS process.  It is noted that USEPA’s 1996 cancer assessment 
for PCBs included a body weight to the ¾ power extrapolation (USEPA 1996a). 

7.3.2.3 High-to-Low Dose Extrapolation  

The concentration of chemicals to which humans are potentially exposed in the environment is usually 
lower than the levels used in the studies from which dose-response relationships are developed.  
Estimating potential health effects, therefore, requires the use of models that allow extrapolation of 
health effects from high experimental doses in animals to low environmental doses.  Thus, the use of 
a model for dose extrapolation introduces uncertainty in the dose-response estimate.  These models 
are generally statistical in character and are health-protective meaning that estimates, while uncertain, 
are more likely to overstate than understate hazard and/or risk.  The NRC (1994) reaffirmed the use of 
default options as “a reasonable way to cope with uncertainty about the choice of appropriate models 
or theory” (p. 104), although NRC (1994) also discussed the need for departures from default options 
when a “sufficient showing” is made (as cited in USEPA 2005b).   

Many of the USEPA CSFs listed in IRIS are derived using the upper 95% confidence limit of the slope 
predicted by models such as the LMS used to extrapolate to low dose risk from high dose 
experimental data.  The upper-bound estimate generated by the LMS model leads to a plausible 
upper limit to the risk that is consistent with some of the proposed mechanisms of carcinogenesis 
(USEPA 1989b, 2005b).  The true risk, however, is unknown and may be as low as zero.  The LMS 
model assumes linearity between the lowest dose that produced an effect and zero dose.  According 
to USEPA (1989b), “Because the slope factor is often an upper 95th percentile confidence limit of the 
probability of response based on experimental animal data used in the multistage model, the 
carcinogenic risk estimate will generally be an upper-bound estimate.  This means that USEPA is 
reasonably confident that the "true risk" will not exceed the risk estimate derived through use of this 
model and is likely to be less than that predicted.”  Consequently, the assumption that there is some 
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probability of harm to human health at any level of exposure is very conservative and is expected to 
result in overestimates of risk, especially when coupled with the use of an upper bound estimate of 
cancer potency. 

USEPA’s 2005 Cancer Guidelines lay out an approach for evaluating data and models that are used 
to extrapolate from high dose to low dose (USEPA 2005b).  The guidelines emphasize mode of action 
data, and recognize that some carcinogens may act in a nonlinear fashion.  Therefore, it is recognized 
that some carcinogens may have a nonlinear dose below which effects would not be seen.  For 
example, a nonlinear dose for carcinogenic activity has been demonstrated for chloroform and was 
used as the basis for USEPA’s development of dose-response values for chloroform (USEPA 2017a).  
However, chloroform was not a COC at the LPRSA. 

Much of the knowledge about the health effects of TCDD and other DLCs in humans comes from 
studies of relatively highly exposed populations in the workplace, from explosions such as that in 
Seveso, Italy, and from U.S. military exposed by spraying Agent Orange during the  Vietnam War.  
The potential adverse effects of TCDD and DLCs from long-term, low-level exposures to the general 
public are areas of ongoing investigation.  To complicate matters, experimental data from animal 
bioassays similarly reflect effects associated with much higher exposure to TCDD and related 
compounds than would be expected in the general environment.  Estimating risks from the doses 
employed in the studies to typical human exposure levels requires making assumptions about the 
point at which adverse effects are considered to occur (point of departure), methods for modeling the 
effects at doses below this point (linear vs. nonlinear extrapolation), the relationship of the doses in 
animals to the concentrations in humans (scaling vs. physiologically based pharmacokinetic 
modeling), and the relationship of the observed effects to mixtures of these compounds in the 
environment, among others. In 2011, USEPA announced that it would conduct separate assessments 
for cancer and noncancer health effects of dioxin.  The noncancer assessment was completed in 
2012.  In the December 2015 IRIS Agenda, USEPA indicated that the program has identified other 
chemical assessments as higher priority and deferred completion of the dioxin cancer assessment at 
this time (USEPA 2015a).  

7.3.3 Uncertainty in TEF Approach  
Application of the TEF approach to the human health risk assessment of dioxin-like congeners (DLCs) 
carries with it a number of uncertainties.  These have been discussed in the literature and guidance 
(Haws et al. 2006, NAS 2006, USEPA 2003c, 2010d, van den Berg et al. 1998, 2006), and are 
summarized in USEPA (2010d), which recommends the 2005 WHO consensus TEFs, but does not 
address specific risk assessment applications of TEFs.  To be considered a DLC, a chemical must: 

• Show a structural relationship to the PCDDs and PCDFs, 
• Bind to the Ah receptor (AhR),  
• Elicit AhR-mediated biochemical and toxic responses, and 
• Be persistent and accumulate in the food chain (Van den Berg et al. 2006). 

The WHO 2005 TEFs were developed using consensus judgement of scientific expert panels (Van 
den Berg et al. 2006).  The process included evaluation of information from the Haws et al. (2006) 
database of laboratory studies in which the relative potency of a test compound was compared to a 
reference compound, usually 2,3,7,8-TCDD.  As described in USEPA 2010, after evaluating the 
empirical data on TCDD and some DLCs, WHO reconfirmed that the combined effects of these 
compounds generally are consistent with dose additivity, a key underlying assumption of the TEF 
methodology (Van den Berg et al. 2006).  The hierarchy for the TEF derivation preferred the use of in 
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vivo studies (studies done in animals), but included in vitro studies (studies done on enzymes, cells, 
tissues or body fluids, but outside the whole animal) if in vivo data were not available.  However, the in 
vivo studies in the database were generally short-term studies of noncancer endpoints, the 
assumption being that the relative potency measured for a test compound and the reference 
compound for a short-term noncancer endpoint would also be the same relative potency that would be 
observed for a two-year cancer bioassay.  This was also the basic assumption for the in vitro results, 
i.e., that the comparative potency measured in the in vitro study is also predictive of potency of tumor 
induction.  Other toxicological data considered for these comparisons of toxic potency included 
structure-activity relationships and are based on the following classes of measure: biochemical 
changes, toxicity, and carcinogenicity.  Uncertainty is introduced each time the assumption of similar 
mechanism is employed, specifically in the assumptions that: 

• 2,3,7,8-TCDD induces tumors in laboratory animals and, therefore, will also do the same in 
humans. 

• A compound that can elicit a similar toxicological response in laboratory animals as 
2,3,7,8-TCDD based on the measurement of a single toxicological endpoint will also act by 
the same mechanism of action as 2,3,7,8-TCDD and will also induce tumors in animals 
and, therefore, humans. 

• A compound that can elicit a similar toxicological response in an in vitro assay as 
2,3,7,8-TCDD will act by the same mechanism of action as 2,3,7,8-TCDD in vivo and will 
also induce tumors in animals and, therefore, humans. 

A number of uncertainties regarding the TEF approach are presented in USEPA (2010d), including 
the assumptions of dose additivity; estimates of relative potency (ReP) from animal studies are 
predictive of ReP in humans; the ReP of a DLC is the same for all exposure scenarios and endpoints, 
and all DLCs are full agonists.  Another area of uncertainty is that information available for comparing 
responses of individual DLCs to the index compound was variable across chemicals, including many 
types and numbers of in vivo (including different test species) and in vitro studies.  Consequently, a 
number of different methods were employed to calculate the ReP values used to develop each TEF.  
In summary, while point estimate TEFs have been identified and were used to estimate risk for DLCs, 
they are known to be variable and uncertain, spanning a range of an order of magnitude (Van den 
Berg et al. 2006, USEPA 2010d).  However, as described in USEPA 2010, “In its review, NAS 
supported the use of the TEF approach (NAS, 2006, p. 8), stating that even with the inherent 
uncertainties, the committee concludes that the TEF methodology provides a reasonable, scientifically 
justifiable, and widely accepted method to estimate the relative potency of DLCs. 

The uncertainty in TEQ estimates and in the TEF methodology accounts for only some of the overall 
uncertainty in a risk assessment of DLCs.  There is also uncertainty associated with assessing 
exposures to environmental mixtures of TCDD and DLCs and with quantitatively linking health effects 
to the TCDD and DLC exposures (USEPA 2010d).  As noted in Section 5.5.2, USEPA (2013d) 
recommends that risk assessors identify the fraction of the total TEQ attributable to 2,3,7,8-TCDD (for 
which uncertainty is “relatively low”) and the fraction attributable to DLCs (for which uncertainty is 
“somewhat higher”).  The following table presents the DLC cancer risks for the RME adult/child angler 
consuming the RME mixed fish diet and a crab muscle and hepatopancreas diet, and the fraction 
attributable to each of three principal TEQ components.  
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COPC 

Contribution of 2,3,7,8-TCDD and DLCs to Total TEQa 
Adult/Child Angler Cancer Risk (RME) 

Mixed Fish Diet 
with Carpb 

% Total 
TEQ 

Crab Muscle & 
Hepatopancreas % Total TEQ 

2,3,7,8-TCDD 2.8E-03 80% 9.2E-04 78% 
Other TCDD-TEQc 1.0E-04 3% 6.4E-05 5% 
PCB-TEQ 5.9E-04 17% 1.9E-04 16% 
Total TEQd 3.5E-03 100% 1.2E-03 100% 
a – Total TEQ risks presented for illustrative purposes per USEPA (2010d, 2013d).  Risks rounded to two significant figures. 
b - Mixed fish diet comprised of 20% each of American eel, white perch, largemouth/smallmouth bass, channel catfish, 
and common carp. 
c - TCDD-TEQ minus risk for 2,3,7,8-TCDD. 
d - Sum of 2,3,7,8-TCDD, other TCDD-TEQ and PCB-TEQ. 

As shown above, the majority (78% to 80%) of the Total TEQ risk from fish/crab consumption is 
attributable to 2,3,7,8-TCDD, for which uncertainty is relatively low.  A small fraction (3 to 5%) of the 
Total TEQ risk is attributable to other PCDD and PCDF congeners.  The remainder (16% to 17%) of 
the Total TEQ risk is attributable to PCB-TEQ, for which USEPA states that uncertainty is somewhat 
higher. 

The following table presents the DLC noncancer hazards for the RME young child angler consuming 
the RME mixed fish diet and a crab muscle and hepatopancreas diet.  As shown below, the majority 
(78% to 80%) of the Total TEQ hazard from fish/crab consumption is attributable to 2,3,7,8-TCDD, a 
small fraction (3 to 5%) is attributable to other PCDD and PCDF congeners, and the remainder (16% 
to 17%) is attributable to PCB-TEQ. 

COPC 

Contribution of 2,3,7,8-TCDD and DLCs to Total TEQa 
Young Child Noncancer Hazard (RME) 

Mixed Fish Diet 
with Carpb 

% Total 
TEQ 

Crab Muscle & 
Hepatopancreas % Total TEQ 

2,3,7,8-TCDD 99 80% 33 78% 
Other TCDD-TEQc 4 3% 2 5% 
PCB-TEQ 21 17% 7 16% 
Total TEQd 123 100% 42 100% 
a – Total TEQ risks presented for illustrative purposes per USEPA (2010d, 2013d).  HQs rounded to one significant figure. 
b - Mixed fish diet comprised of 20% each of American eel, white perch, largemouth/smallmouth bass, channel catfish, 
and common carp. 
c - TCDD-TEQ minus risk for 2,3,7,8-TCDD. 
d - Sum of 2,3,7,8-TCDD, other TCDD-TEQ and PCB-TEQ. 

The application of TEFs to the evaluation of PCB risk/hazard is an area of uncertainty.  The TEFs for 
PCB DLCs have been developed based on a database of laboratory studies in which the relative 
potency of a test compound was compared to a reference compound, usually 2,3,7,8-TCDD.  
However, there is uncertainty in the assumption that a subset of PCB congeners exerts toxicity in a 
manner similar to that of 2,3,7,8-TCDD.  

The application of the current dioxin TEF scheme introduces uncertainty into risk assessment of 
PCBs. PCBs that are approximate stereoisomers of dioxin/furan Ah receptor agonists bind the 



FINAL 

July 2017 7-37  AECOM 

receptor much more weakly than strong Ah receptor agonists such as dioxins and furans.  Even with 
the most favorable chlorination pattern, the affinity of PCBs for the Ah receptor is not nearly that of 
potent dioxin/furans.  Only a handful of Ah receptor agonists have been tested for human Ah receptor 
affinity even though marked species differences have been demonstrated.  Humans may be among 
the more dioxin-resistant species, although the data set is too limited to be conclusive (Van den Berg 
et al. 2006).  It should also be recognized that the ReP database is now over ten years old; studies 
have been published since 2004 that may change the range and percentiles of RePs for many dioxin-
like congeners including PCB 126 (Peters et al. 2006, Sutter et al. 2010, Trnovec et al. 2013, van Ede 
2014, Larsson et al. 2015, van Ede et al. 2016).   

In addition to the specific TEF derivation and applicability considerations, it must be noted that the 
PCB mixtures upon which the PCB high risk and persistence CSF is based may have included dioxin-
like PCBs indicating “lot-to-lot differences highlight the importance of characterizing and reporting 
mixture composition (Cogliano, 1998).  Conducting separate TEF-based risk calculations was 
performed consistent with guidance (USEPA 1996a).  The uncertainty associated with applying DLC 
TEFs to PCBs was addressed in part by evaluating PCB cancer risk two ways in the BHHRA: 1) as 
total PCBs using the CSFs for PCB mixtures, and 2) as the sum of PCB-TEQ using the DLC TEFs 
and non-DLCs using the CSFs for PCB mixtures.  The following tables present the RME mixed fish 
diet and crab muscle and hepatopancreas consumption risks/hazards for the two approaches, 
including the percent increase in risk/hazard from using the TEQ/non-DLC approach.  The risk/hazard 
posed by TCDD-TEQ is included for informational purposes. 

COPC 

RME Risks/Hazards from Fish Consumption  
Dioxins and PCBs 

Cancer 
(Adult/Child) % Increase 

Noncancer 
(Young Child) % Increase 

Total PCBs 7.4x10-4 -- 69 -- 
PCB-TEQ 5.9x10-4 -- 21  
PCBs (non-DLC) 6.9x10-4 -- 64  
PCB-TEQ & PCBs 
(non-DLC) 1.3x10-3 72% 85 23% 

TCDD-TEQ 2.9x10-3 -- 102  
 

As shown above, the approach of summing PCB-TEQ and PCBs (non-DLC) results in a 72% increase 
in fish consumption cancer risk and a 23% increase in noncancer hazard relative to the risk/hazard 
posed by evaluating total PCBs alone.  These findings suggest there is enrichment of dioxin-like 
congeners in the fish tissue. 
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COPC 

RME Risks/Hazards from Crab Consumption  
Dioxins and PCBs 

Cancer 
(Adult/Child) % Increase 

Noncancer 
(Young Child) % Increase 

Total PCBs 8.0x10-5 -- 7 -- 
PCB-TEQ 1.9x10-4 -- 7  
PCBs (non-DLC) 6.9x10-5 -- 6  
PCB-TEQ & PCBs 
(non-DLC) 2.6x10-4 222% 13 75% 

TCDD-TEQ 9.9x10-4 -- 35  
 

As shown above, the approach of summing PCB-TEQ and PCBs (non-DLC) results in a more than 
three-fold increase in crab consumption cancer risk and a 75% increase in noncancer hazard relative 
to the risk/hazard posed by evaluating total PCBs alone.  The findings suggest there is enrichment of 
dioxin-like congeners in the LPRSA biota, especially in crab muscle and hepatopancreas tissue 
(although this has a marginal impact on cumulative site risks/hazards). 

As previously noted in Section 5.5.2, the approach of summing PCB-TEQ and non-DLCs has the 
potential to overestimate PCB risk/hazard, while the approach of evaluating total PCBs using the IRIS 
CSFs and Aroclor 1254 RfD may underestimate risk/hazard.  It is important to note that the PCB 
Aroclor mixtures upon which the PCB high risk and persistence CSF is based included dioxin-like 
PCBs (Cogliano 1998; Mayes et al. 1998).  Therefore, the study results represent the summed 
toxicities of all of the congeners in each mixture, including dioxin-like and non-dioxin-like activities.  
The high risk and persistent CSFs of 1 and 2 (mg/kg-day)–1 listed on IRIS should therefore be 
protective of exposures to the amount of TEQ from the 12 “dioxin-like” congeners present in the 
Aroclor 1254 bioassay test material.  The amount of TEQ in the Aroclor 1254 cancer bioassay mixture 
has been reported to be 46 to 48 mg-TEQ/kg-PCBs (Brown et al., 1996 as cited in Cogliano 1998, 
Mayes et al. 1998).  The TEQ amount reported in the 1998 study was calculated using earlier TEFs 
(i.e., Ahlborg et al. 1994).  Using current WHO 2005 TEFs, the TEQ amount in the Aroclor 1254 
bioassay material has been reported to be approximately 21 mg-TEQ/kg-PCBs (Brown et al. 2007).   

As shown in the figure below, TEQ levels in the LPRSA RME mixed fish diet species are all below this 
range, suggesting the PCB CSF is adequately protective for evaluating potential cancer risks of PCBs 
in LPRSA fish, and an additive analysis of PCB-TEQ risks overstates PCB cancer risks.  The levels in 
LPRSA crab muscle and hepatopancreas slightly exceed the TEQ level adjusted for 2005 WHO 
TEFs, suggesting that consideration of potential TEQ risk may be warranted for crab. 
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However, as previously noted, there remains the issue of potential overestimation of cancer risk and 
noncancer hazard from summing PCB-TEQ and non-DLCs without adjusting for the lower toxicity of 
the non-DLC fraction, as well as the aforementioned uncertainties associated with the TEFs for PCBs. 
Subtraction of the mass of dioxin-like congeners from the mass of total PCBs does not resolve 
double-counting of toxicity, as the CSF and RfD used to evaluate the non-dioxin-like fraction are 
based on all congeners in the Aroclor mixture. This includes the dioxin-like congeners, which 
contribute significantly to the cancer and non-cancer toxicities of the mixture.  Thus, the use of 
unadjusted total PCB toxicity values (e.g., upper-bound PCB CSF of 2 mg/kg-day-1 or Aroclor 1254 
RfD of 2E-05 mg/kg-day) to evaluate the non-dioxin-like PCBs overestimates the risk/hazard of this 
fraction, although the degree of overestimation is uncertain.  However, the Tables above indicate that 
individually the cancer risks of non-dioxin-like PCBs and DLC PCB still represent a cancer risk above 
the risk range and a non-cancer HI greater than the goal of protection of an HI = 1. 

7.3.4 Potential Contribution from Early-life Exposures to Lifetime Risk 
Through the use of ADAFs, the BHHRA addresses the few COPCs that are assumed to exert 
carcinogenic effects via MMOA (i.e., potentially carcinogenic PAH, hexavalent chromium, and 
trichloroethene), such that all age groups except pre-conception, in utero and infant (0-1 yr) are 
quantitatively addressed.  Note that the USEPA’s ADAF approach does include an infant aged 0 to <2 
years; however, this BHHRA evaluates a young child aged 1 to <7, such that the 0 to <1 year infant is 
not explicitly included.  

For pre-conception and in utero life stages, exposure to bioaccumulative COPCs, such as dioxins and 
PCBs, would be primarily through the mother’s diet, as would exposure of nursing infants.  If women 
of childbearing age, pregnant, or breastfeeding mothers consume large amounts of LPRSA fish or 
crabs, they could expose the unborn child or nursing infant to lipophilic COPCs and/or 
bioaccumulative COPCs (e.g., dioxin, PCBs, and mercury).  Few female anglers have been observed 
fishing on the LPRSA (AECOM 2014a), although they may eat fish brought home by others.  The 
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extent to which women of childbearing age are consuming or will consume LPRSA fish and crabs is 
uncertain.   

7.3.5 Use of Surrogate Values 
Surrogate compounds (i.e., compounds with a similar chemical structure) were identified for COPCs 
lacking toxicity criteria from verified USEPA or other approved sources (e.g., ATSDR, HEAST).  
USEPA’s STSC also provided information on appropriate toxicological surrogates for a number of 
compounds.  Toxicity information for the associated surrogate compound was used to evaluate risks 
for these COPCs.  The use of surrogates based on structural similarity is common practice in risk 
assessment, given that toxicity information is rarely available for all compounds, particularly at 
complex sites with a long and diverse industrial history.  While the use of surrogates introduces 
uncertainty, other options such as developing toxicity values from the primary toxicological literature or 
not evaluating the compound quantitatively, are also uncertain.  The COPCs that required surrogates 
generally consist of chemicals/groups that have been reviewed by the STSC, and for which the STSC 
has developed specific surrogate recommendations, including PAH compounds, DDx isomers, 
chlordane isomers, endosulfan isomers, butyltins, and TPH ranges.  In these cases, it is likely that the 
parent compound’s toxicity is a toxicologically reasonable estimate of the chemical for which it serves 
as a surrogate.  Thus, while the use of surrogates may result in an under or overestimate of risk for 
the COPCs that lack toxicity criteria, the impact is likely to be small. 

7.3.6 Tier 3 Toxicity Values 
Confidence in the Tier 1 or 2 RfDs used in the BHHRA ranges from Low for a number of COPCs 
(e.g., several inorganics, heptachlor epoxide, naphthalene, and both TPH hydrocarbon ranges) to 
Medium (e.g., PCBs, inorganic arsenic, several pesticides, bis-(2-ethylhexyl)phthalate, benzene, and 
chloroform) to High (e.g., TCDD-TEQ, manganese, mercury, selenium, and trichloroethene).   

There is uncertainty associated with the toxicity values based on Tier 3 sources due to the variable 
nature of peer-review and consensus among scientists on the best estimate of toxicity.  While most 
COPCs have Tier 1 or 2 toxicity values, it was necessary to identify Tier 3 toxicity values for six 
COPCs: organic arsenic, copper, thallium, TPH C9-C18, hexavalent chromium, and TCDD-TEQ.  The 
following table summarizes the relevant exposure and toxicity information for these six compounds; 
their contribution to the risk results is discussed below. 

COPC Exposure Media Tier 3 Toxicity 
Value Type Uncertainty 

Factor Source 

Organic 
arsenic Crab tissue 2E-02      

mg/kg-day Oral RfD 100 ATSDR MRL for dimethylarsinic 
acid (DMA), 8/2007 

Copper Sediment, crab tissue 4E-02      
mg/kg-day Oral RfD NA HEAST 1997 

Thallium Sediment, surface 
water, fish & crab tissue 

1E-05      
mg/kg-day Oral RfD 3,000 EPA PPRTV Appendix screening 

provisional value, 10/2012 

TPH C9-C18 Sediment 1E-02      
mg/kg-day Oral RfD 10,000 

EPA PPRTV screening provisional 
value for midrange aliphatic 

hydrocarbon streams, 9/2009 

Hexavalent 
chromium Sediment 

20           
(mg/kg-day)

-1
 

Oral CSF -- NJDEP, Chromium Workgroup, 
4/2009 

TCDD-TEQ Sediment, surface 
water, fish & crab tissue 

150,000  

(mg/kg-day)
-1
 

Oral CSF -- HEAST 1997 
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The RfD for organic arsenic is based on an ATSDR Minimal Risk Level for dimethylarsinic acid (DMA 
(ATSDR 2007), and incorporates an UF of 100 (critical effect is vacuolization of the urothelium).  
Organic arsenic is a COPC for crab tissue only, and hazard quotients are less than 0.1 for all crab 
consumption scenarios.  The RfD for copper is from HEAST (USEPA 1997b), and the critical effect is 
gastrointestinal irritation.  Copper is a COPC for sediment and crab tissue, and hazard quotients are 
below 0.1 for all sediment scenarios and below 0.3 for all crab consumption scenarios.  The RfDs for 
thallium and TPH C9-C18 are screening provisional values taken from PPRTV appendix documents 
(USEPA 2009d, 2012d).  The total UF for thallium is 3000 (critical effect is hair follicle atrophy) 
(USEPA 2012d), and the total UF for TPH C9-C18 is 10,000 (critical effects are liver/kidney weight 
increase and other changes, and serum chemistry changes) (USEPA 2009d).  In the absence of other 
available information, the screening provisional values have been applied to provide an estimate of 
potential hazard for these chemicals, which were detected at low concentrations.  In all cases where 
TPH C9-C18 is a COPC, the hazard quotients are less than 0.1.  In cases where thallium is a COPC, 
the hazard quotients are less than 0.1 for sediment and surface water scenarios, and less than 0.6 for 
fish and crab consumption scenarios.  The oral CSF for hexavalent chromium is based on the study of 
NJDEP (2009).  Hexavalent chromium is a COPC in sediment only, and cancer risks are less than 
1x10-6 for all sediment scenarios.  These findings suggest that despite the uncertainty in the toxicity 
values (which are somewhat mitigated by the use of high total UFs for some COPCs), the results of 
the BHHRA suggest that the potential risks posed by five of the six COPCs with Tier 3 toxicity values 
do not contribute appreciably to noncancer or cancer risks.  The Tier 3 CSF for TCDD-TEQ is 
discussed below. 

7.3.6.1 Tier 3 Cancer Slope Factor for TCDD-TEQ 

Dioxins and furans occur in the environment in complex mixtures.  Although the members of this 
family of chlorinated compounds are considered to have a common mechanism of action, they differ in 
potency.  By far, the most toxic and the most extensively studied of the group is 2,3,7,8-TCDD 
(TCDD).  The toxicity of this congener is used as a reference point for evaluating the other 
compounds (USEPA 2010d).  TCDD is a major contributor to the total site cancer risk and noncancer 
hazard from consumption of fish and crab. 

In the absence of a Tier 1 or Tier 2 toxicity value, a Tier 3 value was selected by USEPA Region 2 as 
described below.  [For an update on the status of USEPA’s reassessment of dioxin CSF please refer 
to the IRIS Agenda at: www2.epa.gov/iris.]  Several potential Tier 3 CSFs for 2,3,7,8-TCDD are listed 
in the response to #44 of the Frequently Asked Questions for USEPA’s RSL table (USEPA 2015b).  
Of the five listed values, two are not considered further here: (1) the Minnesota CSF (MDH 2009), 
which was based on a USEPA reassessment that has not been finalized; and (2) the Michigan CSF 
(MIDEQ 1998), which has limited publically available information. 

The three other Tier 3 cancer slope factors identified by USEPA on the RSL website’s Frequently 
Asked Questions which were considered are: 
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• USEPA (1985) 

USEPA’s Office of Health and Environmental Assessment (currently the National 
Center for Environmental Assessment) developed an oral CSF for 2,3,7,8-TCDD of 
156,000 (mg/kg-day)-1 (USEPA 1985).  

• USEPA (1997b) 

USEPA’s Health Effects Assessment Summary Table or HEAST, provides an oral CSF 
of 150,000 (mg/kg-day)-1 (USEPA 1997b).  HEAST cites the 1985 USEPA Health 
Assessment Document described above. 

• California Environmental Protection Agency (2002) 

California Environmental Protection Agency (CalEPA), Office of Environmental 
Health and Hazard Assessment (OEHHA) provides an oral CSF of 130,000 (mg/kg-
day)-1 for TCDD (CalEPA 2002). 

The above three dioxin CSFs range from 130,000 to 156,000 (mg/kg-day)-1.  The differences in these 
CSFs will not significantly change the results of the risk assessment.  For example, exposure to 
TCDD-TEQ via consumption of a mixed fish diet would result in the following cancer risks for the RME 
adult/child receptor.   

COPC Exposure 
(mg/kg-day) 

Cancer Slope 
Factor 

(mg/kg-day)-1 

TCDD-TEQ  
Risk 

TCDD-TEQ 1.92x10-8 130,000 2.5x10-3 
TCDD-TEQ 1.92x10-8 150,000 2.9x10-3 
TCDD-TEQ 1.92x10-8 156,000 3.0x10-3 

 

As shown in the above table, the change in the calculated risk as a result of using the different CSFs 
does not change the overall conclusion that the NCP risk range would be exceeded for the LPRSA 
RME adult/child angler consuming a mixed fish diet.  Based on the above sensitivity analysis, as well 
as its use in the USEPA’s PCB Cancer Reassessment (USEPA 1996a), the HEAST CSF was 
selected as the Tier 3 dioxin CSF for this site. 

7.4 Risk Characterization 
The potential risk of adverse human health effects is characterized based on estimated potential 
exposures and potential dose-response relationships.  The following areas of uncertainty are 
introduced in this phase of the risk assessment:  the evaluation of potential exposure to multiple 
chemicals, the combination of upper-bound and average exposure estimates with upper-bound 
toxicity estimates, the risks to sensitive populations and residents, and the characterization of 
background risks.   

7.4.1 Risk from Multiple Chemicals 
Once potential exposure to and potential risk from each COPC are estimated, the total upper-bound 
potential risk posed for each receptor is determined by combining the estimated potential health risk 
from each of the COPCs.  Presently, potential carcinogenic effects are added unless evidence exists 
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indicating that the COPCs interact synergistically (a combined effect that is greater than a simple 
addition of potential individual effects) or antagonistically (a combined effect that is less than a simple 
addition of potential individual effects) with each other.  For most combinations of chemicals, little if 
any evidence of interaction is available.  Therefore, additivity is assumed for potential carcinogens in 
this BHHRA, which should result in a reasonably conservative estimate of potential effects.  This 
approach also assumes that all of the COPCs with presumed carcinogenicity exert toxicity via the 
same mode of action /target organ.  However, some COPCs act specifically on certain organs (e.g., 
oral exposure to arsenic is associated with skin cancer).  Thus, while there is some uncertainty in 
assuming independence of action among COPCs, the approach is not likely to underestimate risk. 

It is also important to acknowledge other limitations to the cancer risk estimation approach.  First, 
cancer slope factors are upper-bound estimates of a COPC’s carcinogenic potency.  Because upper-
bound estimates of probability distributions are not strictly additive, the total cancer risk may become 
over-estimated as risks from multiple carcinogens are summed (USEPA 1989b).  When risks are 
driven by one or two carcinogens, this issue is not as significant.  The second limitation of the 
summing approach is that chemicals with different weights of evidence of human carcinogenicity are 
assumed to contribute equally to cumulative risk, regardless of whether they are considered a 
possible (Group C), probable (Group B) or known (Group A) human carcinogen.  Only three of the 
COPCs with presumed carcinogenic effects are considered known human carcinogens (arsenic, 
benzene, and trichloroethene), and none of these three contribute substantively to cumulative site risk.  
Most of the other COPCs are considered probable carcinogens based primarily on evidence in 
animals and limited evidence in humans.  This includes the principal risk driver, TCDD-TEQ, as well 
as other potential COCs, including PCBs and several organochlorine pesticides.  In this regard, the 
estimates of cumulative cancer risk are not likely to underestimate risk from exposure to multiple 
chemicals in LPRSA media.   

For noncarcinogenic effects, the HI should only be summed for chemicals that have the same or 
similar target organ effects (USEPA 1989b).  The target organ effect is defined as the most sensitive 
noncarcinogenic health effect used to derive the RfD, RfC or other suitable toxicity value (USEPA 
1989b).  Again, there is little evidence to suggest whether those COPCs associated with a common 
target organ effect are additive, synergistic, antagonistic, or independent in terms of mechanism of 
action.  Whether assuming additivity leads to an underestimation or overestimation of risk is unknown.  
In this risk assessment, it has been assumed that HQs from COPCs with the same target organ effect 
are additive (e.g., all the HQs from the COPCs with reproductive effects are added together). 

As shown in the table below, a number of the COPCs have different noncarcinogenic endpoints, while 
others overlap: 

COPC Noncancer Oral Target Organ Effect 
TCDD-TEQ Reproductive, Developmental 
PCBs (Aroclor 1254) Eye, Nails, Immune System 
Benzene Immune 
4,4-DDT Liver 
cis-Chlordane Liver 
Dieldrin Liver 
Heptachlor epoxide Liver 
Benzo(a)pyrene Developmental 
Naphthalene Body Weight 
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COPC Noncancer Oral Target Organ Effect 
Aluminum Nervous System 
Arsenic Skin, Vascular 
Chromium None reported 
Cobalt Thyroid 
Iron Gastrointestinal 
Manganese Nervous System 
Methyl mercury Nervous System 
Inorganic mercury Immune System 
Selenium Skin, Nails, Hair, Behavioral 
Thallium Hair follicle atrophy 
Vanadium Hair 
TPH C9-C18 Liver, Kidney, Blood 
TPH C19-C40 Gastrointestinal 
Trichloroethene Thyroid, Developmental, Vascular 

 

7.4.2 Combination of Several Upper-Bound Assumptions 
A goal of Superfund risk assessment is to estimate risk to the RME individual, who is defined as 
“the highest exposure that is reasonably expected to occur at a site but that is still within the range 
of possible exposures” (USEPA 1989b).  As previously discussed in Section 4, this should be 
accomplished by combining a mix of average and upper-bound exposures (USEPA 1989b, 1992b).  
The result of combining multiple upper-bound assumptions is that the final estimate of potential 
exposure and risk falls on the upper end of the distribution of possible outcomes, such that the 
majority of people will have a lower level of potential risk.  

The risk assessment approach used here employed a combination of upper bound and average 
assumptions consistent with guidance (USEPA 1989b, 1990, 2014a).  Consequently, the resulting risk 
estimates are expected to be on the high end of the range of risks.  For evaluation of potential 
exposure via consumption of LPRSA fish and crab, the following assumptions were used for the RME 
scenario: 

• 90th percentile fish and crab consumption rate, 
• 95 percent upper confidence limit on the arithmetic mean concentrations of chemicals in 

fish and crab tissue, 
• No loss of chemicals from the fish or crab tissue due to cooking or consumption practices 

(i.e., the upper-bound assumption that fat and cooking juices are always consumed), 
• All of the fish/crab consumed comes from the LPRSA, 
• 90th percentile exposure duration, 
• Mean body weight, 
• Upper bound cancer slope factors. 

The combination of these assumptions has produced estimates of potential risk that are likely to be 
well above the risk experienced by the average member of the potentially exposed populations.  
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7.4.3 Risks to Sensitive Populations 
Some people will always be more sensitive than the average person and, therefore, will be at greater 
risk.  Dose-response values used to calculate risk, however, are frequently derived to account for 
additional sensitivity of subpopulations (e.g., the UF of 10 used to account for intraspecies 
differences).  In addition, as previously discussed, the selection of the study upon which a cancer 
slope factor is based often involves the most sensitive species and tumor site.  Further, the CSF is 
selected to represent the upper-bound on the distribution for the average individual, although 
individuals who are especially sensitive may not be fully protected.  For chemicals with a potential 
mutagenic mode of action, additional conservatism was included in the calculation of potential cancer 
risk to ensure that developing children (up to age 16) are protected.  In summary, while it is possible 
there may be some individuals in the population who may be especially sensitive, this risk assessment 
process is designed to protect the vast majority through the use of health-protective assumptions.     

7.4.4 Risks to Other Populations 
This section of the uncertainty evaluation addresses potential risks to a potentially sensitive population 
of interest (homeless/transients) and to residents that live adjacent to the LPRSA.  As described in the 
revised RARC Plan (Windward and AECOM [in prep]), these two populations are addressed 
qualitatively in the BHHRA due to lack of specific information on the exposure patterns for these 
populations.   

Homeless/Transient Individuals 

A population of potential concern in the LPRSA is that of homeless and transient individuals who have 
been observed living along the banks of the river.  There is little information on the nature and extent 
of their potential exposure or the number of transient individuals who frequent the LPRSA.  As such, 
there is considerable uncertainty in characterizing exposures for this population.  Anecdotal 
information and observations during field programs suggest that transient individuals may come into 
contact with nearshore sediment, river surface water, as well as outfall discharge, and may consume 
LPRSA fish or crab.  Their presence at the LPRSA in terms of days per year or number of years is 
unknown (and unlikely to be as long as the extended exposure durations used in the BHHRA), but is 
likely to be sporadic.  It is possible that a transient individual is present at the LPRSA over a period of 
many days or weeks, during which time the potential for contact with site media is high.  This type of 
exposure pattern may best be characterized as subchronic exposure (i.e., two weeks to seven years) 
(USEPA 1989b).  Because of the shorter anticipated exposure duration, it is possible that potential 
excess lifetime cancer risks for the transient are not greater than calculated for the combined 
adult/child receptor scenarios (e.g., wading, fish consumption), since exposure is averaged over an 
assumed lifetime of 70 years.  However, since exposure duration and averaging time are the same for 
noncancer effects, it is possible that noncancer hazards for the transient exceed those estimated for 
the swimmer, wader or angler receptors.  Based on the limited information available, there is a high 
potential for the homeless or transient individuals/ to be exposed to LPRSA media.  During periods 
when homeless individuals are living along the banks of the river (i.e., several weeks to months), 
exposures to affected media are likely to be significant.     
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Residents 

Residential properties are located adjacent to the river, primarily above RM 8.  As discussed in 
Section 4.1, the potential exposures and risks to residents who may contact river sediment and 
surface water are addressed qualitatively in this section.  Residents may contact river sediment and 
surface water adjacent to their properties, and/or river sediment that has deposited onto their yards in 
the aftermath of flooding events.  Exposure may occur while playing, recreating, or performing 
shoreline maintenance, landscaping, or dock repair activities.  The nature of this exposure is likely to 
be similar to that of the wader receptor, whose hands, forearms, face, lower legs, and feet are 
assumed to come into contact with sediment and surface water.  As shown in Tables 6-7 and 6-8, 
cumulative cancer and noncancer hazards for the RME (and CTE) wader receptor above RM 9 are all 
below acceptable risk targets.  Even if the resident receptor was exposed five times more frequently 
than assumed in the BHHRA for the wader (i.e., up to 65 days per year for the young child and adult 
resident, and up to almost 200 days per year for the adolescent resident), RME (and CTE) risks from 
exposure to nearshore sediment and surface water would not exceed the NCP risk range or the goal 
of protection of an HI equal to 1.   

The available site data indicate that the concentrations of COPCs in surface sediment immediately 
adjacent to the shoreline tend to be lower than surficial sediment concentrations farther from the 
shore.  This is likely due to wind and wave action, which keeps sediment particles from depositing 
along the shoreline.  This mixing mechanism is supported by surface sediment data collected in the 
RM 10.9 mudflat area, where surface sediment samples collected along the shoreline exhibited lower 
chemical concentrations than surface sediment samples collected from the mudflat farther from the 
shoreline.  Since the shoreline immediately adjacent to a residential property is where the resident’s 
exposure to sediment is likely to be greatest, this mixing mechanism resulting from wind/wave action 
reduces the potential direct contact risks for residents. 

Deposition of river sediment onto backyards following flood events in the LPRSA is a potential route 
by which residents may be exposed to river sediment.  An example of this scenario occurred following 
Hurricane Irene in the fall of 2011.  Many properties along the LPRSA corridor were flooded, and 
sediment deposited onto yards, parks, parking lots, etc. as floodwaters receded.  Figure 7-6 depicts 
the locations of properties within the 100 year and 500 year floodplains that abut the LPRSA.  In 
September 2011 and January 2012, USEPA collected samples of surface soil/residue (depth of 0 to 
2 centimeters) at several parks and recreational fields adjacent to the LPRSA in Lyndhurst (three 
locations in Riverside County Park) and North Arlington (Vikings Field and Little League Field) to 
characterize chemical concentrations and potential risks.  The sampling included surface soil/residue 
from low-lying areas where receding floodwaters from Hurricane Irene had deposited river sediment, 
including the park adjacent to the mudflat at RM 10.9.  Surface soil/residue samples were analyzed for 
PCDDs, PCDFs, and PCBs (as well as mercury in 2012).  Results are summarized in USEPA (2011d, 
2012e).   

Incidental ingestion, dermal contact, and inhalation exposures were evaluated by USEPA for the 
following receptors:  

• Young child (1-6 years) exposed 72 days per year 

• Adolescent (7-18 years) exposed 9 of 12 months (274 days per year) 

• Worker exposed 225 days per year 

file://Uswtf1fp001/jobs/Water/ProjectFiles/P120/12182_Passaic/Tasks/Risk%20Assessment
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USEPA’s risk assessment determined that concentrations of TCDD-TEQ, PCBs, and mercury in 
surface soil at each of the areas sampled were below risk-based levels of concern, even at an 
exposure frequency of 274 days per year for the 7-18 year old adolescent.  USEPA concluded that no 
further sampling or cleanup actions were warranted (USEPA 2011d, 2012e).  The results of USEPA’s 
evaluations of recreational use areas that were impacted by flooding provide insight on potential 
impacts at other floodplain locations along the LPRSA, including residential backyards.  Based on the 
low concentrations of key site-related COPCs in surface soil/residue from low-lying park areas, 
including locations adjacent to areas of known high sediment concentrations (e.g., RM 10.9), it is 
reasonable to expect similar low levels at other floodplain locations along the LPRSA.   

7.4.5 Characterization of Background Risks 
Consistent with guidance (USEPA 2002b,c) and as discussed in Section 7.1.3, the process for 
selecting COPCs for quantitative evaluation in the BHHRA did not take into account the influence of 
background conditions, and chemicals associated with background conditions were included in the 
estimates of site risk.  However, in order to put site risks into the proper perspective, it is important to 
understand the impact of background.    

Section 6.5 of the risk characterization evaluated background conditions to provide insight on COPCs 
in anthropogenic background that are present at levels that may be comparable to the site and/or 
contributing appreciably to site risks.  To understand the potential impact of background, the LPRSA 
cancer risks and noncancer hazards were compared to background risks/hazards for locations outside 
of the LPRSA selected in agreement with USEPA Region 2.  The levels of site-related chemicals in 
background fish and crab tissue were found to pose consumption risks/hazards at or above the NCP 
risk range and goal of protection of a noncancer HI of 1.  For some chemicals in fish tissue, the 
background concentrations and corresponding risks/hazards were found to be comparable to or 
greater than that of the LPRSA (e.g., dieldrin, heptachlor epoxide, methyl mercury).     

The background data sets from the UPR (fish tissue and sediment chemistry) were collected and 
analyzed using the same methods used for the LPRSA tissue and sediment data sets, and the two 
data sets are contemporaneous.  The comparability of the methods and age increases confidence in 
comparisons of the data sets.  There is more uncertainty in the comparability of the Jamaica Bay and 
LPRSA crab tissue data sets, because of the older age of the Jamaica Bay data and limited 
information on analytical methods.  While there is uncertainty in the contribution of background to site 
risk, the findings of the background evaluation highlight the importance in considering the contribution 
of background to site risk for several of the potential COCs, including PCBs, mercury, PAHs, and 
pesticides.  

7.5 Summary of Uncertainty in BHHRA for the LPRSA 
The large number of assumptions made in the baseline human health risk assessment for the LPRSA 
introduces uncertainty in the results.  While this could potentially lead to underestimates of potential 
risk, the use of conservative (i.e., protective of human health) assumptions, as was done here, more 
likely overestimates potential risks.  The result of combining several upper-bound assumptions is that 
the estimates of potential exposure and risk/hazard are conservative and health-protective.   
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8.0   Summary and Conclusions 

The BHHRA for the 17-mile LPRSA has been conducted as part of the RI/FS for the Lower Passaic 
River Restoration Project.  It was performed in accordance with the revised RARC Plan (Windward 
and AECOM [in prep]) and applicable guidance, and reflects USEPA Region 2-CPG agreements and 
agency directives for conducting the risk assessment.  In January 2014, USEPA Region 2 verbally 
approved initiating and conducting the baseline risk assessments in accordance with the revised 
RARC Plan, which was submitted to the agency on October 29, 2013 (Vaughn 2014).50F

51   

The BHHRA has been conducted to address the entire 17.4 mile Study Area for current and 
reasonably foreseeable future uses under baseline conditions (i.e., in the absence of controls or 
remedial actions).  The potential exposure scenarios evaluated and the exposure assumptions used 
for both RME and CTE scenarios were provided by USEPA Region 2 and presented in the revised 
RARC Plan and an updated exposure assumptions deliverable (AECOM 2015).51F

52  The use of these 
assumptions resulted in an assessment of potential human health risks for the LPRSA that is 
protective of the RME individual.   

8.1 Summary of BHHRA for the LPRSA 
This section summarizes the approach and results of the BHHRA, which was conducted in 
accordance with the four-step paradigm developed by USEPA (1989b): 

1. Data evaluation and hazard identification 

2. Exposure assessment 

3. Toxicity assessment 

4. Risk characterization  

A summary of each of the four steps is presented below.   

8.1.1 Data Evaluation and Hazard Identification 
The RI/FS data collected between 2008 and 2013 in accordance with USEPA Region 2-approved 
QAPPs were used in the baseline risk assessments.  These programs provide a robust data set for 
the BHHRA, including:  

• Accessible surface sediment samples from 180 nearshore and mudflat locations, 

• 144 near surface (shallow) surface water samples from five stations in the main stem of the 
river, 

                                                      
51 Additional comments provided by USEPA on risk planning documents since January 2014 are primarily related 

to the conduct of the BERA and data analysis methods, and do not impact the conduct of the BHHRA.    
52 USEPA Region 2’s comments on the draft Technical Memorandum: Updated Exposure Assumptions Tables 

Deliverable, provided to CPG on October 16, 2015, have been incorporated into the revised BHHRA. 
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• 105 fillet tissue samples from nine species of fish (white perch, American eel, channel 
catfish, largemouth bass, white catfish, common carp, white sucker, smallmouth bass, and 
northern pike), and 

• 69 crab tissue samples, including muscle and hepatopancreas combined, muscle-only, and 
hepatopancreas-only tissue types.   

All RI/FS data were validated in accordance with the approved QAPPs, and the vast majority of data 
were determined to be valid and acceptable for use in the risk assessments, as qualified.  As outlined 
in the revised RARC plan, a screening process that considered concentration and toxicity, carcinogen 
status, essential nutrient status, and the range and frequency of detection, identified a total of 62 
chemicals as COPCs that were retained for further evaluation in the BHHRA.  These included 
PCDDs/PCDFs, PCBs, PAHs, TPH ranges, mercury and other inorganics, various pesticides, and a 
limited number of SVOCs and VOCs.  Not all chemicals were identified as COPCs in every medium, 
and 14 were evaluated qualitatively in the uncertainty analysis.  Because of the health-protective 
screening process that was used, chemicals not identified as COPCs are expected to contribute 
negligibly to cumulative risk/hazard.   

Samples of UPR sediment, surface water, and tissue were collected above Dundee Dam in 
accordance with approved QAPPs.  The UPR data and available crab tissue data from Jamaica Bay 
were used to evaluate potential background risks/hazards.    

8.1.2 Exposure Assessment 
The LPRSA is located within a highly urbanized and developed region of northern New Jersey.  The 
lower portion of the river is dominated by high-density commercial and industrial development and 
rail/transportation infrastructure which limit direct access to the river.  Moving upriver, land use 
becomes increasingly commercial and recreational, with a number of parks along the eastern bank 
and pockets of residential areas above RM 8.  Recreational activities include passive recreation (e.g., 
walking, biking) in the parks adjacent to the river, boating, crew/sculling, and fishing.   

Based on the human health CSM developed for the LPRSA (Windward and AECOM 2009), the 
potential receptors and exposure pathways identified for quantitative evaluation include the following:   

• Recreational anglers who are assumed to be potentially exposed via incidental ingestion of 
and dermal contact with accessible surface sediment and surface water, and via 
consumption of fish or crab;   

• Swimmers, waders, and boaters who are assumed to be potentially exposed via incidental 
ingestion of and dermal contact with accessible surface sediment and surface water; and  

• Workers who are assumed to be potentially exposed via incidental ingestion of and dermal 
contact with accessible surface sediment.   

A quantitative screening-level evaluation of the outdoor air inhalation pathway demonstrated that this 
potential exposure pathway poses negligible risks to all receptors; therefore, this pathway was not 
considered further in the BHHRA.   

The BHHRA evaluated both RME and CTE scenarios to provide information on a range of potential 
exposures and risks; however, the RME scenario is the basis for decisions at Superfund sites.  The 
scenarios and exposure parameter assumptions are intended to capture exposures under both 
current and future site conditions.  The ingestion rates for fish and crab were established by USEPA 
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Region 2 through its evaluation of available data for the NY/NJ Harbor area.  Exposure to accessible 
surface sediment, surface water, fish fillet tissue, and crab edible tissue was evaluated on a sitewide 
basis.  A refined spatial scale was also applied to accessible surface sediment, evaluating three-mile 
river segments with similar characteristics as separate exposure areas.  Consistent with USEPA 
guidance, the lower of the 95% UCL of the arithmetic mean and the maximum concentration was 
used as the exposure point concentration for both the RME and CTE scenarios.   

In order to account for the different types of fish that may be consumed by anglers, the BHHRA 
evaluated a mixed fish diet comprised of equal fractions (20%) of common carp and the four HHRA 
target species identified in the Fish/Decapod QAPP (Windward 2009a) (white perch, American eel, 
channel catfish, and largemouth bass).  A supplemental mixed fish diet without carp was evaluated as 
part of the uncertainty analysis to provide additional risk information on the impact of carp in the diet.  
The BHHRA assumed that recreational anglers who eat LPRSA crab always consume both the 
muscle and hepatopancreas tissue.  For the RME fish and crab consumption scenarios, it was 
assumed that the fish fat, pan drippings, and cooking juices are always consumed (i.e., no accounting 
for cooking loss).  Cooking loss was included in the CTE scenarios for fish and crab consumption.  
Supplemental dietary analyses (i.e., consumption of crab muscle only and single species diets) were 
evaluated as part of the uncertainty analysis to provide additional risk information.  

8.1.3 Toxicity Assessment 
The dose-response values used in the BHHRA were identified in accordance with USEPA guidance 
(USEPA 2003a, 2017a).  Both cancer and noncancer dose-response values were identified for oral 
exposures.  USEPA’s default absorption factors were used for evaluating dermal exposures.  
USEPA’s age dependent adjustment factors were used to evaluate early life exposure to chemicals 
that act by a mutagenic mode of action.  Lead was evaluated using blood lead models (USEPA 1994, 
USEPA 2003b, USEPA 2009b). 

The group of dioxins and furans was evaluated as TCDD-TEQ using TEFs (USEPA 2010d).  For 
evaluation of PCB cancer and noncancer risk/hazard, two separate PCB cancer risk estimates were 
calculated.  One approach evaluated total PCBs using the cancer and noncancer toxicity values 
published by USEPA for total PCBs and Aroclor 1254, respectively (USEPA 2017a).  The other 
approach evaluated the sum of dioxin-like PCBs (PCB-TEQ) using the toxicity values for TCDD-TEQ 
and the remaining non-dioxin-like PCBs using the toxicity values for total PCBs and Aroclor 1254 (for 
cancer and noncancer, respectively).  The latter approach, which is presented in USEPA’s PCB risk 
assessment guidance, recognizes the potential for enrichment of some congeners in biotic media 
(USEPA 1996a).  The dual approach recognizes two potential mechanisms of toxicity as well as 
higher uncertainty associated with the TEFs assigned to PCB dioxin-like congeners (USEPA 2013d).  
Two cumulative risk/hazard estimates that include all COPCs were presented, one based on total 
PCBs and the other based on the sum of PCB-TEQ and non-DLCs.   

8.1.4 Risk Characterization Results 
For each receptor, the potential cumulative estimated cancer risks and noncancer hazards were 
compared to the NCP risk range of 10-6 to 10-4 for potential carcinogens and the goal of protection of a 
HI equal to 1 for potential noncarcinogens (USEPA 1991a).  Potential cumulative hazard indices 
greater than 1 were evaluated on a target organ effect basis (USEPA 1989b).  The exposure 
scenarios that pose potential cancer risks above the NCP risk range and noncancer hazards above 
the goal of protection of a noncancer HI of 1 are consumption of LPRSA fish and crab.  Direct contact 
exposures with surface water and accessible surface sediment pose risks/hazards that are below the 
NCP risk range and below the goal of protection of a noncancer HI of 1 with the exception of the RM 
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6-9 East Bank area.  The risk characterization results are summarized below and in Figures 8-1 
(cumulative cancer risks) through 8-4 (cumulative noncancer hazard indices for the three target organ 
effects above an HI of 1). 

8.1.4.1 Fish Consumption 

For the RME mixed fish diet, the cumulative potential RME cancer risk for the adult/young child angler 
is 4x10-3 for both PCB approaches, as shown in the table below.  The cancer risk exceedances are 
principally driven by TCDD-TEQ (68% to 77%), with lesser contributions from PCBs (20% to 30%), 
and dieldrin, heptachlor epoxide, DDT isomers, and other pesticides (total of about 3%, all below the 
NCP risk range).  RME cancer risks from exposure to sediment and surface water are within the risk 
range. 

Summary of Angler Fish Consumption Cancer Risks and Percent Contribution to Cumulative Risk for Potential COCs 
RME Child/Adult Angler - Consumption of Mixed Fish Diet 

 
 
 
 
 
 

Potential COC 

Cancer Risk (Based on Total PCBs) a Cancer Risk (Based on PCB-TEQ/non-DLCs) b 

Sitewide  
Sedimentc 

Surface  
Waterc 

RME 
Mixed  
Fish 
Dietd 

Total 
Potential  

Risk 

Percent  
Contribution 

to  
Cumulative 

Risk 

Sitewide  
Sedimentc 

Surface  
Waterc 

RME 
Mixed  

Fish Dietd 

Total 
Potential  

Risk 

Percent  
Contribution to  
Cumulative Risk 

TCDD-TEQ 5E-06 8E-07 3E-03 3E-03 77% 5E-06 8E-07 3E-03 3E-03 68% 
Total PCBs 2E-07 4E-09 7E-04 7E-04 20% Presented in Cancer Risk (Based on Total PCBs) 

PCB-TEQ Presented in Cancer Risk  
(Based on PCB-TEQ/non-DLCs) 

7E-08 3E-08 6E-04 6E-04 14% 
PCBs (non-DLC) 2E-07 3E-09 7E-04 7E-04 16% 
4,4’-DDD -- -- 3E-06 3E-06 0.09% -- -- 3E-06 3E-06 0.08% 
4,4’-DDE -- -- 8E-06 8E-06 0.2% -- -- 8E-06 8E-06 0.2% 
cis-Chlordane -- -- 6E-06 6E-06 0.2% -- -- 6E-06 6E-06 0.1% 
Dieldrin 4E-09 1E-09 7E-05 7E-05 2% 4E-09 1E-09 7E-05 7E-05 2% 
gamma-Chlordane -- -- 2E-06 2E-06 0.04% -- -- 2E-06 2E-06 0.04% 
Heptachlor epoxide -- -- 2E-05 2E-05 0.4% -- -- 2E-05 2E-05 0.4% 
Hexachlorobenzene -- -- 2E-06 2E-06 0.04% -- -- 2E-06 2E-06 0.04% 
Total Potential 
Riske 

7E-06 2E-06 4E-03 4E-03 100% 7E-06 2E-06 4E-03 4E-03 100% 

Notes: 
Highlighting indicates potential risks exceeding the NCP risk range of 1E-6 to 1E-4. 
a Total Risk based on all COPCs excluding PCB-TEQ and PCBs (non-DLC). 
b Total Risk based on all COPCs excluding total PCBs. 
c Adult age group.  Young child angler is not assumed to be exposed to LPRSA sediment or surface water. 
d Combined adult/young child. 
e Includes risks posed by other COPCs not shown in table. 
-- Not a COPC in this media. 
  

The cumulative potential RME noncancer HIs for the young child angler (most sensitive age group) 
who consumes the mixed fish diet are 177 and 193 for the two PCB approaches, as shown in the 
table below.  The noncancer hazard exceedances are driven by TCDD-TEQ (53% to 58%) and PCBs 
(39% to 44%), with minor contributions from methyl mercury and various pesticides (total of about 
3%).  The highest RME target organ effect HI is 123 (young child fish consumer) based on 
developmental and reproductive effects (TCDD-TEQ and PCB-TEQ).  The RME target organ effect HI 
for eye, nails and immune effects ranges from 64 to 69 (PCBs, total and non-DLCs).  The RME target 
organ effect HI for neurological effects is 2 (methyl mercury).  All other RME target organ effect HIs 
are below 1 (see Table 9.1 RME in Appendix I for target organ effect HIs). 
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Summary of Angler Fish Consumption Noncancer Hazards and Percent Contribution to Cumulative Hazards for Potential  COCs 
RME Young Child Angler - Consumption of RME Mixed Fish Diet 

Target Organ Potential COC 

Noncancer Hazard (Based on Total PCBs) a Noncancer Hazard (Based on PCB-TEQ/non-DLCs) b 

Sitewide  
Sediment c 

Surface  
Waterc 

RME 
Mixed  

Fish Diet 
Total 

Hazard 

Percent 
Contribution to  

Cumulative  
Hazard 

Sitewide  
Sediment c 

Surface  
Waterc 

RME 
Mixed  

Fish Diet 
Total 

Hazard 

Percent 
Contribution to  

Cumulative  
Hazard 

Reproductive &  
Developmental 

TCDD-TEQ -- -- 102 102 58% -- -- 102 102 53% 

PCB-TEQ -- -- Presented in Noncancer Hazard 
(Based on PCB-TEQ/non-DLCs) -- -- 21 21 11% 

Eye, Nails,  
Immune 

Total PCBs -- -- 69 69 39% -- -- Presented in Noncancer Hazard   
(Based on Total PCBs) 

PCBs (non-DLC) -- -- Presented in Noncancer Hazard   
(Based on PCB-TEQ/non-DLCs) -- -- 64 64 33% 

Mercury, inorganic -- -- 0.2 0.2 0.1% -- -- 0.2 0.2 0.1% 
Neurological Methyl mercury -- -- 2 2 1% -- -- 2 2 1% 

Hair Thallium d -- -- 0.5 0.5 0.3% -- -- 0.5 0.5 0.3% 

Liver 

4,4’-DDD d -- -- 0.1 0.1 0.06% -- -- 0.1 0.1 0.05% 
4,4’-DDE -- -- 0.2 0.2 0.1% -- -- 0.2 0.2 0.09% 

cis-Chlordane d -- -- 0.1 0.1 0.1% -- -- 0.1 0.1 0.07% 
Dieldrin -- -- 0.3 0.3 0.2% -- -- 0.3 0.3 0.2% 

Heptachlor 
epoxide -- -- 0.5 0.5 0.3% -- -- 0.5 0.5 0.3% 

Oxychlordaned -- -- 0.1 0.1 0.07% -- -- 0.1 0.1 0.07% 
trans-Nonachlor -- -- 0.6 0.6 0.3% -- -- 0.6 0.6 0.3% 

 Total Hazard e -- -- 177 177 100% -- -- 193 193 100% 

Highlighting indicates that the hazard exceeds the goal of protection of a hazard index of one. 
a Total Hazard based on all COPCs excluding PCB-TEQ and PCBs (non-DLC). 
b Total Hazard based on all COPCs excluding total PCBs. 
c Young child angler is not assumed to be exposed to LPRSA sediment or surface water. 
d Not a potential COC on target organ basis. 
e Includes hazards posed by other COPCs not shown in table. 

 

The cumulative potential CTE cancer risks for the mixed fish diet are within the risk range.  The CTE 
target organ effect noncancer HIs for the mixed fish diet are 4 to 9 for developmental and reproductive 
effects (TCDD-TEQ and PCB-TEQ) and 3 to 6 for eye, nails and immune effects (PCBs, total and 
non-DLCs).  All other CTE target organ effect HIs are below 1. 

8.1.4.2 Crab Consumption 

For consumption of crab muscle and hepatopancreas, the cumulative potential RME cancer risk for 
the adult/young child angler is 1x10-3 for both PCB approaches, as shown in the table below (and 
summarized in Table 6-5).  The cancer risk exceedances are principally driven by TCDD-TEQ (77% to 
90%), with lesser contributions from PCBs (7% to 20%), and dieldrin, heptachlor epoxide, other 
pesticides, and inorganic arsenic (total of about 3%, all below the risk range). 
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Summary of Angler Crab Consumption Cancer Risks and Percent Contribution to Cumulative Risk for Potential COCs 
RME Child/Adult Angler - Consumption of Crab Muscle and Hepatopancreas 

Potential  
COC 

Cancer Risk (Based on Total PCBs) a Cancer Risk (Based on PCB-TEQ/non-DLCs) b 

Sitewide  
Sedimentc 

Surface  
Waterc 

Crab 
Muscle &  
Hepatod 

Total 
Potential  

Risk 

Percent  
Contribution to  
Cumulative Risk 

Sitewide  
Sedimentc 

Surface  
Waterc 

Crab 
Muscle  & 
Hepatod 

Total 
Potential  

Risk 

Percent  
Contribution to  
Cumulative Risk 

TCDD-TEQ 5E-06 8E-07 1E-03 1E-03 90% 5E-06 8E-07 1E-03 1E-03 77% 
Total PCBs 2E-07 4E-09 8E-05 8E-05 7% Presented in Cancer Risk (Based on Total PCBs) 

PCB-TEQ 
Presented in Cancer Risk  

(Based on PCB-TEQ/non-DLCs) 

7E-08 3E-08 2E-04 2E-04 15% 
PCBs  
(non-DLC) 2E-07 3E-09 7E-05 7E-05 5% 

Arsenic, 
inorganic 2E-07 4E-09 3E-06 3E-06 0.3% 2E-07 4E-09 3E-06 3E-06 0.2% 

4,4’-DDE -- -- 2E-06 2E-06 0.2% -- -- 2E-06 2E-06 0.1% 
Dieldrin 4E-09 1E-09 2E-05 2E-05 1% 4E-09 1E-09 2E-05 2E-05 1% 
Heptachlor 
epoxide -- -- 1E-05 1E-05 0.9% -- -- 1E-05 1E-05 0.8% 

Total 
Potential 
Riske 

7E-06 2E-06 1E-03 1E-03 100% 7E-06 2E-06 1E-03 1E-03 100% 

Notes:           
Highlighting indicates potential risks exceeding the NCP risk range of 1E-6 to 1E-4. 
a Total Risk based on all COPCs excluding PCB-TEQ and PCBs (non-DLC). 
b Total Risk based on all COPCs excluding total PCBs. 
c Adult age group.  Young child angler is not assumed to be exposed to LPRSA sediment or surface water. 
d Combined adult/young child. 
e Includes risks posed by other COPCs not shown in table. 
-- Not a COPC in this media. 

 

The cumulative potential RME noncancer HIs for the young child angler who consumes crab muscle 
and hepatopancreas are 44 and 50 for the two PCB approaches, as shown in the table below (and 
summarized in Table 6-6).  The noncancer hazard exceedances are principally driven by TCDD-TEQ 
(70% to 79%), with lesser contributions from PCBs (17% to 26%), and methyl mercury, dieldrin, 
heptachlor epoxide, other pesticides and inorganics (total of about 4%).  The highest RME target 
organ effect HI is 42 (young child crab consumer) based on developmental and reproductive effects 
(TCDD-TEQ and PCB-TEQ).  The RME target organ effect HI for eye, nails and immune effects 
ranges from 6 to 7 (PCBs, total and non-DLCs).  All other RME target organ effect HIs are below 1 
(see Table 9.5 RME in Appendix I for target organ effect HIs). 
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Summary of Angler Crab Consumption Noncancer Hazards and Percent Contribution to Cumulative Hazards for Potential  COCs 
RME Young Child Angler - Consumption of Crab Muscle and Hepatopancreas 

Target Organ Potential 
COC 

Noncancer Hazard (Based on Total PCBs) a Noncancer Hazard (Based on PCB-TEQ/non-DLCs) b 

Sitewide  
Sediment c 

Surface  
Water c 

Crab 
Muscle  & 

Hepato 

Total 
Hazard 

Percent 
Contribution to  

Cumulative  
Hazard 

Sitewide  
Sediment c 

Surface  
Water c 

Crab 
Muscle  & 

Hepato 

Total 
Hazard 

Percent 
Contribution to  

Cumulative  
Hazard 

Reproductive &  
Developmental 

TCDD-TEQ -- -- 35 35 79% -- -- 35 35 70% 

PCB-TEQ -- -- Presented in Noncancer Hazard   
(Based on PCB-TEQ/non-DLCs) -- -- 7 7 13% 

Eye, Nails, 
Immune 

Total PCBs -- -- 7 7 17% -- -- Presented in Noncancer Hazard   
(Based on Total PCBs) 

PCBs (non-DLC) -- -- Presented in Noncancer Hazard 
(Based on PCB-TEQ/non-DLCs) -- -- 6 6 13% 

Neurological Methyl mercuryd -- -- 0.6 0.6 1% -- -- 0.6 0.6 1% 
Gastrointestinal Copperd -- -- 0.3 0.3 0.6% -- -- 0.3 0.3 0.5% 

Liver 

4,4’-DDEd -- -- 0.04 0.04 0.09% -- -- 0.04 0.04 0.08% 
Dieldrind -- -- 0.08 0.08 0.2% -- -- 0.08 0.1 0.2% 
Heptachlor 
epoxided -- -- 0.3 0.3 0.7% -- -- 0.3 0.3 0.6% 

Oxychlordaned -- -- 0.2 0.2 0.4% -- -- 0.2 0.2 0.3% 

 Total Hazarde -- -- 44 44 100% -- -- 50 50 100% 
Highlighting indicates that the hazard exceeds the goal of protection of a hazard index of one. 
a Total Hazard based on all COPCs excluding PCB-TEQ and PCBs (non-DLC). 
b Total Hazard based on all COPCs excluding total PCBs. 
c Young child angler is not assumed to be exposed to LPRSA sediment or surface water. 
d Not a potential COC on target organ basis. 
e Includes hazards posed by other COPCs not shown in table. 
-- Not a COPC in this media. 

 

The cumulative potential CTE cancer risks for all age groups consuming crab muscle and 
hepatopancreas are within the NCP risk range.  The CTE target organ effect noncancer HIs for the 
crab muscle and hepatopancreas diet are 3 to 7 for developmental and reproductive effects 
(TCDD-TEQ and PCB-TEQ).  All other CTE target organ effect HIs are below 1.   

8.1.4.3 Direct Contact with Sediment and Surface Water 

Sitewide surface water and accessible surface sediment in the LPRSA do not pose potential direct 
contact risks/hazards above the NCP risk range or goal of protection of a noncancer HI of 1 for 
recreational activities such as wading, swimming, and boating, or for workers.  The exception is the 
noncancer hazard from accessible surface sediment in RM 6-9 (East Bank in particular), which poses 
a target organ effect noncancer HI equal to or in excess of 1 (ranges from 1 to 5 depending on 
receptor).  Over 90% of the exceedance is due to TCDD-TEQ in accessible surface sediment in the 
RM 6-9 East Bank area.   

8.1.4.4 Identification of Potential Chemicals of Concern 

Where the potential cumulative carcinogenic risks for a receptor exceeded 10-4, potential COCs were 
identified as any COPC with individual pathway risks greater than 10-6.  Where the cumulative target 
organ effect noncancer HI for a receptor exceeded 1, potential COCs were identified as any COPC 
with individual pathway HQs greater than 0.1.  The list of potential COCs based on the RME scenario 
is summarized below.    
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Potential COC 

Accessible 
Surface 

Sediment RM 
6-9 (a) 

Accessible 
Surface 

Sediment RM 
6-9 East Bank 

(a) 
RME Mixed 
Fish Diet  

Crab Muscle and 
Hepatopancreas 

TCDD-TEQ X X X X 
PCBs (b) 

  
X X 

Pesticides (c) 
  

X X 
Arsenic (inorganic) 

   
X 

Mercury (inorganic and methyl) 
  

X 
 (a) No potential COCs were identified for other RM segments. 

(b) The potential COC selection for PCBs was based on the higher of the risks/hazards estimated for total PCBs and 
PCB-TEQ/non-DLCs.   
(c) Pesticides identified as potential COCs in fish and crab tissues include: 4,4-DDD, 4,4-DDE, cis-chlordane, dieldrin, 
gamma-chlordane, heptachlor epoxide, hexachlorobenzene, and trans-nonachlor.  Not every pesticide is a potential 
COC in each tissue type. 

Several potential COCs, including various pesticides, PCBs, and mercury, are present in upstream 
and regional background media.  The levels of site-related chemicals in background fish and crab 
tissue were found to pose consumption risks/hazards at or above the NCP risk range and goal of 
protection of a noncancer HI of 1.  For some chemicals, the background concentrations and 
corresponding risks/hazards are comparable to or greater than in the LPRSA (e.g., dieldrin, 
heptachlor epoxide, and methyl mercury in background fish).   

8.2 Conclusions 
The conclusions of the BHHRA are summarized below; both RME and CTE results are discussed; 
however, the RME is the basis for risk management decisions. 

Fish and Crab 

The predominant source of potential risk to human health is from consumption of LPRSA fish and 
crab.  At RME exposure levels, which represent an upper bound by definition, the potential cancer 
risks and noncancer hazards to recreational anglers who are assumed to regularly consume their 
catch (i.e., eat approximately 56 LPRSA fish meals per year or approximately 30 meals per year of 6 
crabs per meal) exceed the values used by USEPA for determining whether a site poses 
unacceptable risk.  RME cancer risks are up to 40 times higher than the NCP cancer risk range (up to 
4x10-3 for fish ingestion and 1x10-3 for crab ingestion).  RME noncancer hazards are up to 200 times 
higher than the goal of protection of an HI of 1 (total HIs up to 193 for fish ingestion and 50 for crab 
ingestion).   

At average (CTE) exposure levels (about six fish meals or four crab meals per year, accounting for 
cooking loss, and assuming fewer years of eating LPRSA fish/crab), the potential cancer risks to 
recreational anglers who consume LPRSA fish or crab are within the NCP risk range of 1x10-6 to 
1x10-4.  Potential CTE noncancer hazards are 13 to 15-fold lower for fish ingestion and 6 to 8-fold 
lower for crab ingestion than the RME hazards, but still exceed an HI of 1 (total HIs up to 15 for fish 
ingestion and 8 for crab ingestion). 

The dominant potential COCs for the fish and crab consumption scenarios are TCDD-TEQ and PCBs, 
with mercury and pesticides also contributing to cumulative RME and CTE risks/hazards.  The percent 



FINAL 

July 2017 8-9  AECOM 

contributions of key potential COCs (presented in Appendix J) are summarized below for the RME 
scenario, with ranges presented where there are differences by receptor and PCB toxicity approach. 

Fish consumption 

• Cancer risk – TCDD-TEQ contributes approximately 68% to 77% (maximum risk of 3x10-3), 
PCBs contribute approximately 20% to 30% (maximum risk of 1x10-3), and pesticides 
contribute approximately 3% to total potential cancer risk (maximum risk among pesticides 
of 7x10-5, for dieldrin). 

• Noncancer hazard – TCDD-TEQ contributes approximately 53% to 58% (maximum HQ of 
102), PCBs contribute approximately 39% to 44% (maximum HQ of 85), and methyl 
mercury and pesticides each contribute about 1% (maximum HQ of 2 for methyl mercury) to 
total potential noncancer hazard.  Potential health effects associated with the RME 
noncancer hazards exceeding an HI of 1 are: developmental and reproductive effects 
(TCDD-TEQ and dioxin-like PCBs); eye, nails and immune effects (PCBs); and neurological 
effects (methyl mercury). 

Crab consumption 

• Cancer risk – TCDD-TEQ contributes approximately 77% to 90% (maximum risk of 1x10-3), 
PCBs contribute approximately 7% to 20% (maximum risk of 3x10-4), and pesticides 
contribute approximately 3% to total potential cancer risk (maximum risk among pesticides 
of 2x10-5, for dieldrin).  

• Noncancer hazard – TCDD-TEQ contributes approximately 70% to 79% (maximum HQ of 
35), PCBs contribute approximately 17% to 26% (maximum HQ of 13), and methyl mercury 
and pesticides each contribute about 1% (maximum HQ of 0.6 for methyl mercury) to total 
potential noncancer hazard.  Potential health effects associated with the RME noncancer 
hazards exceeding an HI of 1 are: developmental and reproductive effects (TCDD-TEQ and 
dioxin-like PCBs); eye, nails and immune effects (PCBs); and neurological effects (methyl 
mercury). 

For the LPRSA fish and crab risks/hazards, 2,3,7,8-TCDD contributes the majority of total TEQ 
risk/hazard (approximately 78% to 80%).  Approximately 16% to 17% of total TEQ is attributable to 
PCB-TEQ, and approximately 3% to 5% is attributable to the other TCDD-TEQ congeners.  There is a 
greater certainty in estimates of risk/hazard from 2,3,7,8-TCDD and its contribution to total risk/hazard 
than for the other dioxin-like compounds (USEPA 2010d, 2013d). 

The species and tissue types that comprise the fish/crab diet influence risk, as some species and 
tissue types exhibit greater tissue burdens of bioaccumulative chemicals than others.  LPRSA fillet 
data were collected and analyzed for the following species: American eel, channel catfish, common 
carp, bass (largemouth and smallmouth), northern pike, white catfish, white perch, and white sucker.  
Risks estimated using the LPRSA fillet data for any combination of these species still exceed the NCP 
cancer risk range under the RME scenario and the noncancer goal of protection under both the RME 
and CTE scenarios.  For example, an alternate mixed fish diet that excludes carp could pose potential 
risks/hazards that are approximately three-fold lower than a mixed diet that includes common carp, 
but still exceed the NCP cancer risk range and noncancer goal of protection.  Similarly, a crab muscle-
only diet (i.e., removing the hepatopancreas prior to cooking) could pose risks/hazards that are 
approximately five to six-fold lower than a diet of crab cooked whole and consumed with its cooking 
juices, but such a crab muscle-only diet would still exceed a noncancer HI of 1 for young children 
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(HI=9).  Not consuming the cooking juices or pan drippings could reduce risk from both fish and crab 
consumption.  

Sediment and Surface Water 

Potential RME cancer risks from direct contact exposures to accessible surface sediment and surface 
water in the LPRSA are significantly lower than fish and crab ingestion, and are within the NCP risk 
range.  Recreational exposure to accessible surface sediment and surface water during boating, 
wading, fishing, or swimming in the LPRSA and worker exposures to accessible surface sediment do 
not pose unacceptable cancer risks or noncancer hazards under the RME or CTE scenarios, with the 
exception of surface sediment exposure in the RM 6-9 area.  An analysis of direct contact exposure to 
accessible surface sediment by 3-mile river segments indicates that only RM 6-9, and specifically the 
East Bank, poses potential RME and CTE noncancer hazards in excess of an HI equal to 1 
(maximum HI of 5 for RME and 2 for CTE), due primarily to TCDD-TEQ, which contributes over 90% 
of noncancer hazards.  The potential RME and CTE sediment contact cancer risks in all river 
segments are within the NCP risk range (maximum risk of 1x10-4 (worker) and 8x10-5 (swimmer and 
wader) for the East Bank of RM 6-9). 

Background 

Background levels of several potential COCs pose fish and crab consumption risks that exceed the 
upper end of the NCP risk range of 1x10-6 to 1x10-4 for cancer and the goal of protection of an HI 
equal to 1 for noncancer.  

• Fish: The potential cancer risk from PCBs in background (UPR) fish is above the risk range 
(~3x10-4 to 5x10-4) and at the upper end of the risk range for dieldrin (~8x10-5).  The 
potential noncancer hazard from PCBs in background fish exceeds an HI of 1 (24 to 31), as 
does methyl mercury (HI of 3).  The background risks/hazards for pesticides and methyl 
mercury in fish are about the same as LPRSA risks/hazards.  Background PCB 
risks/hazards are about one third of corresponding LPRSA risks/hazards for consumption of 
the mixed fish diet.  Background risks/hazards for TCDD-TEQ are only about 2% of the 
corresponding LPRSA risks/hazards for consumption of the mixed fish diet. 

• Crab: The potential background cancer risks and noncancer hazards from consuming 
Jamaica Bay crab (muscle and hepatopancreas) are approximately 30% to 70% of 
corresponding LPRSA risks/hazards for PCBs, methyl mercury, heptachlor epoxide, and 
dieldrin, and approximately 8% of LPRSA risks/hazards for TCDD-TEQ. 

Background levels of benzo(a)pyrene in upstream surface sediment pose direct contact risks that are 
comparable to LPRSA risks. 

Thus, upstream and regional levels of several potential COCs, including PCBs, pesticides, PAHs, and 
mercury, are elevated and may contribute to levels observed in the LPRSA and to risks estimated for 
LPRSA receptors.  The distinguishing potential COC for the LPRSA when compared to other regional 
waterbodies is TCDD-TEQ.  

As with all risk assessments, assumptions have been made about variables and processes that are 
not fully known, such as human behavior, chemical toxicity, or environmental concentrations.  While 
the use of assumptions leads to uncertainty, it is important to note that the assumptions and 
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approaches used in this BHHRA are health-protective, such that risks/hazards are more likely to be 
overestimated than underestimated (USEPA 1992e, 2005b).     
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TABLE 3-1
ACCESSIBLE SURFACE SEDIMENT SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

2008 LRC 
Program

River Mile 10.9 
Characterization

LRC 
Supplemental 

Sampling 
Program

RM 10.9 
Addendum A

2009 RI FSP2 
Benthic Sediment 

Sampling

2010 RI FSP2 
Benthic Sediment 

Sampling

2nd LRC 
Supplemental 

Sampling 
Program

Jul-Nov 2008 Oct 2011  Jan-Feb 2012 May 2012 Oct-Nov 2009 Aug 2010 Sept-Oct 2013
08A 11B 12A 12E FSP2 Benthic FSP2 Benthic 13B

Butyltins
KRONE/NOAA130 Dibutyltin 14488-53-0 29 7 32 10 50 21 30 179 179
KRONE/NOAA130 Monobutyltin 78763-54-9 29 7 32 10 50 21 30 179 179
KRONE/NOAA130 Tetrabutyltin 1461-25-2 29 7 32 10 50 21 30 179 179
KRONE/NOAA130 Tributyltin 36643-28-4 29 7 32 10 50 21 30 179 179
Dioxins and Furans
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 29 (b) 7 32 10 50 21 31 180 180
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 29 (b) 7 32 10 50 21 31 180 180
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 29 (b) 7 32 10 50 21 31 180 180
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 29 (b) 7 32 10 50 21 31 180 180
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 29 (b) 7 32 10 50 21 31 180 180
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 29 (b) 7 32 10 50 21 31 180 180
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 29 (b) 7 32 10 50 21 31 180 180
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 29 (b) 7 32 10 50 21 31 180 180
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 29 (b) 7 32 10 50 21 31 180 180
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 29 (b) 7 32 10 50 21 31 180 180
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 29 (b) 7 32 10 50 21 31 180 180
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 29 (b) 7 32 10 50 21 31 180 180
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 29 (b) 7 32 10 50 21 31 180 180
SW1613B 2,3,7,8-TCDD 1746-01-6 29 (b) 7 32 10 50 21 31 180 180
SW1613B 2,3,7,8-TCDF 51207-31-9 29 (b) 7 32 10 50 21 31 180 180
SW1613B OCDD 3268-87-9 29 (b) 7 32 10 50 21 31 180 180
SW1613B OCDF 39001-02-0 29 (b) 7 32 10 50 21 31 180 180
SW1613B Total HpCDD HPCDD 29 (b) 7 32 10 50 21 31 180 180
SW1613B Total HpCDF HPCDF 29 (b) 7 32 10 50 21 31 180 180
SW1613B Total HxCDD HXCDD 29 (b) 7 32 10 50 21 31 180 180
SW1613B Total HxCDF HXCDF 29 (b) 7 32 10 50 21 31 180 180
SW1613B Total PeCDD PECDD 29 (b) 7 32 10 50 21 31 180 180
SW1613B Total PeCDF PECDF 29 (b) 7 32 10 50 21 31 180 180
SW1613B Total TCDD TCDD 29 (b) 7 32 10 50 21 31 180 180
SW1613B Total TCDF TCDF 29 (b) 7 32 10 50 21 31 180 180
Herbicides
SW8151/A 2,4,5-T 93-76-5 29 7 50 21 107 107
SW8151/A 2,4,5-TP (Silvex) 93-72-1 29 7 50 21 107 107
SW8151/A 2,4-D 94-75-7 29 7 50 21 107 107
SW8151/A 2,4-DB 94-82-6 29 7 50 21 107 107
Inorganics
SW6010/B Aluminum 7429-90-5 29 7 32 10 50 21 30 179 179
SW6020 Antimony 7440-36-0 29 7 32 10 50 21 30 179 179
SW6020 Arsenic, Total 7440-38-2 29 7 32 10 50 21 30 179 179
SW6010/B Barium 7440-39-3 29 7 32 10 50 21 12 161
SW6020 Barium 7440-39-3 18 18
SW6020 Beryllium 7440-41-7 29 7 32 10 50 21 30 179 179
SW6020 Cadmium 7440-43-9 29 7 32 10 50 21 30 179 179
SW6010/B Calcium 7440-70-2 29 7 32 10 50 21 30 179 179

Analytical Method Chemical Name CAS Number Total 
Number of 

Samples by 
Event and 

Method

Total Number 
of Samples 

(c)

Sampling Event Code and Date (a)
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Number of 

Samples by 
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Total Number 
of Samples 

(c)

Sampling Event Code and Date (a)

SW6010/B Chromium, Total 7440-47-3 4 6 32 6 36 12 96
SW6020 Chromium, Total 7440-47-3 25 1 4 14 21 18 83
SW7199 Chromium, hexavalent 18540-29-9 4 4 4
SW6020 Cobalt 7440-48-4 28 7 32 10 50 21 30 178 178
SW6010/B Copper 7440-50-8 7 6 32 6 36 12 99
SW6020 Copper 7440-50-8 44 1 4 14 21 18 102
SW6010/B Iron 7439-89-6 29 7 32 10 50 21 30 179 179
SW6010/B Lead 7439-92-1 5 5 32 6 36 12 96
SW6020 Lead 7439-92-1 24 2 4 14 21 18 83
SW6010/B Magnesium 7439-95-4 29 7 32 10 50 21 30 179 179
SW6010/B Manganese 7439-96-5 29 7 32 10 50 21 30 179 179
E1631E Mercury, Total 7439-97-6 29 7 32 10 50 21 31 180 180
E1630 Methyl Mercury 22967-92-6 4 50 21 75 75
SW6010/B Nickel 7440-02-0 1 1
SW6020 Nickel 7440-02-0 51 6 32 10 50 21 30 200
SW6010/B Potassium 7440-09-7 29 7 32 10 50 21 30 179 179
SW6020 Selenium 7782-49-2 27 7 32 10 30 106
SW7740/7742 Selenium 7782-49-2 2 42 21 65
SW6020 Silver 7440-22-4 29 7 32 10 50 21 30 179 179
SW6010/B Sodium 7440-23-5 29 7 32 10 49 21 30 178 178
SW6020 Thallium 7440-28-0 29 7 32 10 50 21 30 179 179
SW6010/B Titanium 7440-32-6 29 7 32 10 50 21 30 179 179
SW6010/B Vanadium 7440-62-2 6 17 10 21 54
SW6020 Vanadium 7440-62-2 29 1 15 50 30 125
SW6010/B Zinc 7440-66-6 29 7 32 10 50 21 30 179 179
PAHs
ID-0016/429M 1-Methylnaphthalene 90-12-0 29 7 32 10 50 21 31 180 180
ID-0016/429M 1-Methylphenanthrene 832-69-9 29 7 32 10 50 21 31 180 180
ID-0016/429M 2,3,5-Trimethylnaphthalene 2245-38-7 29 7 32 10 50 21 31 180 180
ID-0016/429M 2,6-Dimethylnaphthalene 581-42-0 29 7 32 10 50 21 31 180 180
ID-0016/429M 2-Methylnaphthalene 91-57-6 29 7 32 10 50 21 31 180 180
ID-0016/429M Acenaphthene 83-32-9 29 7 32 10 50 21 31 180 180
ID-0016/429M Acenaphthylene 208-96-8 29 7 32 10 50 21 31 180 180
ID-0016/429M Anthracene 120-12-7 29 7 32 10 50 21 31 180 180
ID-0016/429M Benzo(a)anthracene 56-55-3 29 7 32 10 50 21 31 180 180
ID-0016/429M Benzo(a)pyrene 50-32-8 29 7 32 10 50 21 31 180 180
ID-0016 Benzo(b)fluoranthene 205-99-2 29 7 32 10 31 109 109
429M BENZOFLUORANTHENE ISOMER (d) 56832-73-6 50 21 71 71
ID-0016/429M Benzo(E)pyrene 192-97-2 29 7 32 10 50 21 31 180 180
ID-0016/429M Benzo(g,h,i)perylene 191-24-2 29 7 32 10 50 21 31 180 180
ID-0016/429M Benzo(k)fluoranthene 207-08-9 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C1-Benzanthracene/chrysenes BACC1 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C1-Dibenzothiophenes DTPC1 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C1-Fluorenes FLRC1 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C1-Phenanthrene/anthracenes PATAC1 29 7 32 10 50 21 31 180 180
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ID-0016/BNASIM C1-Pyrene/fluoranthenes PFLAC1 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C2-Benzanthracene/chrysenes BACC2 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C2-Dibenzothiophenes DTPC2 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C2-Fluorenes FLRC2 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C2-NAPHTHALENES NPHC2 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C2-Phenanthrene/anthracenes PATAC2 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C3-Benzanthracene/chrysenes BACC3 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C3-Dibenzothiophenes DTPC3 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C3-Fluorenes FLRC3 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C3-NAPHTHALENE NPHC3 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C3-Phenanthrene/anthracenes PATAC3 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C4-Benzanthracene/chrysenes BACC4 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C4-Dibenzothiophenes DTPC4 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C4-NAPHTHALENE NPHC4 29 7 32 10 50 21 31 180 180
ID-0016/BNASIM C4-Phenanthrenes/anthracenes PATAC4 29 7 32 10 50 21 31 180 180
ID-0016/429M Chrysene 218-01-9 29 7 32 10 50 21 31 180 180
ID-0016/429M Dibenzo(a,h)anthracene 53-70-3 29 7 32 10 50 21 31 180 180
ID-0016/429M Dibenzothiophene 132-65-0 29 7 32 10 50 21 31 180 180
ID-0016/429M Fluoranthene 206-44-0 29 7 32 10 50 21 31 180 180
ID-0016/429M Fluorene 86-73-7 29 7 32 10 50 21 31 180 180
ID-0016/429M Indeno(1,2,3-cd)pyrene 193-39-5 29 7 32 10 50 21 31 180 180
ID-0016/429M Naphthalene 91-20-3 29 7 32 10 50 21 31 180 180
ID-0016/429M Perylene 198-55-0 29 7 32 10 50 21 31 180 180
ID-0016/429M Phenanthrene 85-01-8 29 7 32 10 50 21 31 180 180
ID-0016/429M Pyrene 129-00-0 29 7 32 10 50 21 31 180 180
PCBs (Congeners)
E1668A PCB-1 2051-60-7 29 7 32 10 50 21 31 180 180
E1668A PCB-10 33146-45-1 29 7 32 10 50 21 31 180 180
E1668A PCB-100 39485-83-1 29 7 32 10 50 21 31 180 180
E1668A PCB-101 37680-73-2 29 7 32 10 50 21 31 180 180
E1668A PCB-102 68194-06-9 29 7 32 10 50 21 31 180 180
E1668A PCB-103 60145-21-3 29 7 32 10 50 21 31 180 180
E1668A PCB-104 56558-16-8 29 7 32 10 50 21 31 180 180
E1668A PCB-105 32598-14-4 29 7 32 10 50 21 31 180 180
E1668A PCB-106 70424-69-0 29 7 32 10 50 21 31 180 180
E1668A PCB-107 70424-68-9 29 7 32 10 50 21 31 180 180
E1668A PCB-108 70362-41-3 29 7 32 10 50 21 31 180 180
E1668A PCB-109 74472-35-8 29 7 32 10 50 21 31 180 180
E1668A PCB-11 2050-67-1 29 7 32 10 50 21 31 180 180
E1668A PCB-110 38380-03-9 29 7 32 10 50 21 31 180 180
E1668A PCB-111 39635-32-0 29 7 32 10 50 21 31 180 180
E1668A PCB-112 74472-36-9 29 7 32 10 50 21 31 180 180
E1668A PCB-113 68194-10-5 29 7 32 10 50 21 31 180 180
E1668A PCB-114 74472-37-0 29 7 32 10 50 21 31 180 180
E1668A PCB-115 74472-38-1 29 7 32 10 50 21 31 180 180
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E1668A PCB-116 18259-05-7 29 7 32 10 50 21 31 180 180
E1668A PCB-117 68194-11-6 29 7 32 10 50 21 31 180 180
E1668A PCB-118 31508-00-6 29 7 32 10 50 21 31 180 180
E1668A PCB-119 56558-17-9 29 7 32 10 50 21 31 180 180
E1668A PCB-12 2974-92-7 29 7 32 10 50 21 31 180 180
E1668A PCB-120 68194-12-7 29 7 32 10 50 21 31 180 180
E1668A PCB-121 56558-18-0 29 7 32 10 50 21 31 180 180
E1668A PCB-122 76842-07-4 29 7 32 10 50 21 31 180 180
E1668A PCB-123 65510-44-3 29 7 32 10 50 21 31 180 180
E1668A PCB-124 70424-70-3 29 7 32 10 50 21 31 180 180
E1668A PCB-125 74472-39-2 29 7 32 10 50 21 31 180 180
E1668A PCB-126 57465-28-8 29 7 32 10 50 21 31 180 180
E1668A PCB-127 39635-33-1 29 7 32 10 50 21 31 180 180
E1668A PCB-128 38380-07-3 29 7 32 10 50 21 31 180 180
E1668A PCB-129 55215-18-4 29 7 32 10 50 21 31 180 180
E1668A PCB-13 2974-90-5 29 7 32 10 50 21 31 180 180
E1668A PCB-130 52663-66-8 29 7 32 10 50 21 31 180 180
E1668A PCB-131 61798-70-7 29 7 32 10 50 21 31 180 180
E1668A PCB-132 38380-05-1 29 7 32 10 50 21 31 180 180
E1668A PCB-133 35694-04-3 29 7 32 10 50 21 31 180 180
E1668A PCB-134 52704-70-8 29 7 32 10 50 21 31 180 180
E1668A PCB-135 52744-13-5 29 7 32 10 50 21 31 180 180
E1668A PCB-136 38411-22-2 29 7 32 10 50 21 31 180 180
E1668A PCB-137 35694-06-5 29 7 32 10 50 21 31 180 180
E1668A PCB-138 35065-28-2 29 7 32 10 50 21 31 180 180
E1668A PCB-139 56030-56-9 29 7 32 10 50 21 31 180 180
E1668A PCB-14 34883-41-5 29 7 32 10 50 21 31 180 180
E1668A PCB-140 59291-64-4 29 7 32 10 50 21 31 180 180
E1668A PCB-141 52712-04-6 29 7 32 10 50 21 31 180 180
E1668A PCB-142 41411-61-4 29 7 32 10 50 21 31 180 180
E1668A PCB-143 68194-15-0 29 7 32 10 50 21 31 180 180
E1668A PCB-144 68194-14-9 29 7 32 10 50 21 31 180 180
E1668A PCB-145 74472-40-5 29 7 32 10 50 21 31 180 180
E1668A PCB-146 51908-16-8 29 7 32 10 50 21 31 180 180
E1668A PCB-147 68194-13-8 29 7 32 10 50 21 31 180 180
E1668A PCB-148 74472-41-6 29 7 32 10 50 21 31 180 180
E1668A PCB-149 38380-04-0 29 7 32 10 50 21 31 180 180
E1668A PCB-15 2050-68-2 29 7 32 10 50 21 31 180 180
E1668A PCB-150 68194-08-1 29 7 32 10 50 21 31 180 180
E1668A PCB-151 52663-63-5 29 7 32 10 50 21 31 180 180
E1668A PCB-152 68194-09-2 29 7 32 10 50 21 31 180 180
E1668A PCB-153 35065-27-1 29 7 32 10 50 21 31 180 180
E1668A PCB-154 60145-22-4 29 7 32 10 50 21 31 180 180
E1668A PCB-155 33979-03-2 29 7 32 10 50 21 31 180 180
E1668A PCB-156 38380-08-4 29 7 32 10 50 21 31 180 180
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E1668A PCB-157 69782-90-7 29 7 32 10 50 21 31 180 180
E1668A PCB-158 74472-42-7 29 7 32 10 50 21 31 180 180
E1668A PCB-159 39635-35-3 29 7 32 10 50 21 31 180 180
E1668A PCB-16 38444-78-9 29 7 32 10 50 21 31 180 180
E1668A PCB-160 41411-62-5 29 7 32 10 50 21 31 180 180
E1668A PCB-161 74472-43-8 29 7 32 10 50 21 31 180 180
E1668A PCB-162 39635-34-2 29 7 32 10 50 21 31 180 180
E1668A PCB-163 74472-44-9 29 7 32 10 50 21 31 180 180
E1668A PCB-164 74472-45-0 29 7 32 10 50 21 31 180 180
E1668A PCB-165 74472-46-1 29 7 32 10 50 21 31 180 180
E1668A PCB-166 41411-63-6 29 7 32 10 50 21 31 180 180
E1668A PCB-167 52663-72-6 29 7 32 10 50 21 31 180 180
E1668A PCB-168 59291-65-5 29 7 32 10 50 21 31 180 180
E1668A PCB-169 32774-16-6 29 7 32 10 50 21 31 180 180
E1668A PCB-17 37680-66-3 29 7 32 10 50 21 31 180 180
E1668A PCB-170 35065-30-6 29 7 32 10 50 21 31 180 180
E1668A PCB-171 52663-71-5 29 7 32 10 50 21 31 180 180
E1668A PCB-172 52663-74-8 29 7 32 10 50 21 31 180 180
E1668A PCB-173 68194-16-1 29 7 32 10 50 21 31 180 180
E1668A PCB-174 38411-25-5 29 7 32 10 50 21 31 180 180
E1668A PCB-175 40186-70-7 29 7 32 10 50 21 31 180 180
E1668A PCB-176 52663-65-7 29 7 32 10 50 21 31 180 180
E1668A PCB-177 52663-70-4 29 7 32 10 50 21 31 180 180
E1668A PCB-178 52663-67-9 29 7 32 10 50 21 31 180 180
E1668A PCB-179 52663-64-6 29 7 32 10 50 21 31 180 180
E1668A PCB-18 37680-65-2 29 7 32 10 50 21 31 180 180
E1668A PCB-180 35065-29-3 29 7 32 10 50 21 31 180 180
E1668A PCB-181 74472-47-2 29 7 32 10 50 21 31 180 180
E1668A PCB-182 60145-23-5 29 7 32 10 50 21 31 180 180
E1668A PCB-183 52663-69-1 29 7 32 10 50 21 31 180 180
E1668A PCB-184 74472-48-3 29 7 32 10 50 21 31 180 180
E1668A PCB-185 52712-05-7 29 7 32 10 50 21 31 180 180
E1668A PCB-186 74472-49-4 29 7 32 10 50 21 31 180 180
E1668A PCB-187 52663-68-0 29 7 32 10 50 21 31 180 180
E1668A PCB-188 74487-85-7 29 7 32 10 50 21 31 180 180
E1668A PCB-189 39635-31-9 29 7 32 10 50 21 31 180 180
E1668A PCB-19 38444-73-4 29 7 32 10 50 21 31 180 180
E1668A PCB-190 41411-64-7 29 7 32 10 50 21 31 180 180
E1668A PCB-191 74472-50-7 29 7 32 10 50 21 31 180 180
E1668A PCB-192 74472-51-8 29 7 32 10 50 21 31 180 180
E1668A PCB-193 69782-91-8 29 7 32 10 50 21 31 180 180
E1668A PCB-194 35694-08-7 29 7 32 10 50 21 31 180 180
E1668A PCB-195 52663-78-2 29 7 32 10 50 21 31 180 180
E1668A PCB-196 42740-50-1 29 7 32 10 50 21 31 180 180
E1668A PCB-197 33091-17-7 29 7 32 10 50 21 31 180 180
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E1668A PCB-198 68194-17-2 29 7 32 10 50 21 31 180 180
E1668A PCB-199 52663-75-9 29 7 32 10 50 21 31 180 180
E1668A PCB-2 2051-61-8 29 7 32 10 50 21 31 180 180
E1668A PCB-20 38444-84-7 29 7 32 10 50 21 31 180 180
E1668A PCB-200 52663-73-7 29 7 32 10 50 21 31 180 180
E1668A PCB-201 40186-71-8 29 7 32 10 50 21 31 180 180
E1668A PCB-202 2136-99-4 29 7 32 10 50 21 31 180 180
E1668A PCB-203 52663-76-0 29 7 32 10 50 21 31 180 180
E1668A PCB-204 74472-52-9 29 7 32 10 50 21 31 180 180
E1668A PCB-205 74472-53-0 29 7 32 10 50 21 31 180 180
E1668A PCB-206 40186-72-9 29 7 32 10 50 21 31 180 180
E1668A PCB-207 52663-79-3 29 7 32 10 50 21 31 180 180
E1668A PCB-208 52663-77-1 29 7 32 10 50 21 31 180 180
E1668A PCB-21 55702-46-0 29 7 32 10 50 21 31 180 180
E1668A PCB-22 38444-85-8 29 7 32 10 50 21 31 180 180
E1668A PCB-23 55720-44-0 29 7 32 10 50 21 31 180 180
E1668A PCB-24 55702-45-9 29 7 32 10 50 21 31 180 180
E1668A PCB-25 55712-37-3 29 7 32 10 50 21 31 180 180
E1668A PCB-26 38444-81-4 29 7 32 10 50 21 31 180 180
E1668A PCB-27 38444-76-7 29 7 32 10 50 21 31 180 180
E1668A PCB-28 7012-37-5 29 7 32 10 50 21 31 180 180
E1668A PCB-29 15862-07-4 29 7 32 10 50 21 31 180 180
E1668A PCB-3 2051-62-9 29 7 32 10 50 21 31 180 180
E1668A PCB-30 35693-92-6 29 7 32 10 50 21 31 180 180
E1668A PCB-31 16606-02-3 29 7 32 10 50 21 31 180 180
E1668A PCB-32 38444-77-8 29 7 32 10 50 21 31 180 180
E1668A PCB-33 38444-86-9 29 7 32 10 50 21 31 180 180
E1668A PCB-34 37680-68-5 29 7 32 10 50 21 31 180 180
E1668A PCB-35 37680-69-6 29 7 32 10 50 21 31 180 180
E1668A PCB-36 38444-87-0 29 7 32 10 50 21 31 180 180
E1668A PCB-37 38444-90-5 29 7 32 10 50 21 31 180 180
E1668A PCB-38 53555-66-1 29 7 32 10 50 21 31 180 180
E1668A PCB-39 38444-88-1 29 7 32 10 50 21 31 180 180
E1668A PCB-4 13029-08-8 29 7 32 10 50 21 31 180 180
E1668A PCB-40 38444-93-8 29 7 32 10 50 21 31 180 180
E1668A PCB-41 52663-59-9 29 7 32 10 50 21 31 180 180
E1668A PCB-42 36559-22-5 29 7 32 10 50 21 31 180 180
E1668A PCB-43 70362-46-8 29 7 32 10 50 21 31 180 180
E1668A PCB-44 41464-39-5 29 7 32 10 50 21 31 180 180
E1668A PCB-45 70362-45-7 29 7 32 10 50 21 31 180 180
E1668A PCB-46 41464-47-5 29 7 32 10 50 21 31 180 180
E1668A PCB-47 2437-79-8 29 7 32 10 50 21 31 180 180
E1668A PCB-48 70362-47-9 29 7 32 10 50 21 31 180 180
E1668A PCB-49 41464-40-8 29 7 32 10 50 21 31 180 180
E1668A PCB-5 16605-91-7 29 7 32 10 50 21 31 180 180
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E1668A PCB-50 62796-65-0 29 7 32 10 50 21 31 180 180
E1668A PCB-51 68194-04-7 29 7 32 10 50 21 31 180 180
E1668A PCB-52 35693-99-3 29 7 32 10 50 21 31 180 180
E1668A PCB-53 41464-41-9 29 7 32 10 50 21 31 180 180
E1668A PCB-54 15968-05-5 29 7 32 10 50 21 31 180 180
E1668A PCB-55 74338-24-2 29 7 32 10 50 21 31 180 180
E1668A PCB-56 41464-43-1 29 7 32 10 50 21 31 180 180
E1668A PCB-57 70424-67-8 29 7 32 10 50 21 31 180 180
E1668A PCB-58 41464-49-7 29 7 32 10 50 21 31 180 180
E1668A PCB-59 74472-33-6 29 7 32 10 50 21 31 180 180
E1668A PCB-6 25569-80-6 29 7 32 10 50 21 31 180 180
E1668A PCB-60 33025-41-1 29 7 32 10 50 21 31 180 180
E1668A PCB-61 33284-53-6 29 7 32 10 50 21 31 180 180
E1668A PCB-62 54230-22-7 29 7 32 10 50 21 31 180 180
E1668A PCB-63 74472-34-7 29 7 32 10 50 21 31 180 180
E1668A PCB-64 52663-58-8 29 7 32 10 50 21 31 180 180
E1668A PCB-65 33284-54-7 29 7 32 10 50 21 31 180 180
E1668A PCB-66 32598-10-0 29 7 32 10 50 21 31 180 180
E1668A PCB-67 73575-53-8 29 7 32 10 50 21 31 180 180
E1668A PCB-68 73575-52-7 29 7 32 10 50 21 31 180 180
E1668A PCB-69 60233-24-1 29 7 32 10 50 21 31 180 180
E1668A PCB-7 33284-50-3 29 7 32 10 50 21 31 180 180
E1668A PCB-70 32598-11-1 29 7 32 10 50 21 31 180 180
E1668A PCB-71 41464-46-4 29 7 32 10 50 21 31 180 180
E1668A PCB-72 41464-42-0 29 7 32 10 50 21 31 180 180
E1668A PCB-73 74338-23-1 29 7 32 10 50 21 31 180 180
E1668A PCB-74 32690-93-0 29 7 32 10 50 21 31 180 180
E1668A PCB-75 32598-12-2 29 7 32 10 50 21 31 180 180
E1668A PCB-76 70362-48-0 29 7 32 10 50 21 31 180 180
E1668A PCB-77 32598-13-3 29 7 32 10 50 21 31 180 180
E1668A PCB-78 70362-49-1 29 7 32 10 50 21 31 180 180
E1668A PCB-79 41464-48-6 29 7 32 10 50 21 31 180 180
E1668A PCB-8 34883-43-7 29 7 32 10 50 21 31 180 180
E1668A PCB-80 33284-52-5 29 7 32 10 50 21 31 180 180
E1668A PCB-81 70362-50-4 29 7 32 10 50 21 31 180 180
E1668A PCB-82 52663-62-4 29 7 32 10 50 21 31 180 180
E1668A PCB-83 60145-20-2 29 7 32 10 50 21 31 180 180
E1668A PCB-84 52663-60-2 29 7 32 10 50 21 31 180 180
E1668A PCB-85 65510-45-4 29 7 32 10 50 21 31 180 180
E1668A PCB-86 55312-69-1 29 7 32 10 50 21 31 180 180
E1668A PCB-87 38380-02-8 29 7 32 10 50 21 31 180 180
E1668A PCB-88 55215-17-3 29 7 32 10 50 21 31 180 180
E1668A PCB-89 73575-57-2 29 7 32 10 50 21 31 180 180
E1668A PCB-9 34883-39-1 29 7 32 10 50 21 31 180 180
E1668A PCB-90 68194-07-0 29 7 32 10 50 21 31 180 180
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E1668A PCB-91 68194-05-8 29 7 32 10 50 21 31 180 180
E1668A PCB-92 52663-61-3 29 7 32 10 50 21 31 180 180
E1668A PCB-93 73575-56-1 29 7 32 10 50 21 31 180 180
E1668A PCB-94 73575-55-0 29 7 32 10 50 21 31 180 180
E1668A PCB-95 38379-99-6 29 7 32 10 50 21 31 180 180
E1668A PCB-96 73575-54-9 29 7 32 10 50 21 31 180 180
E1668A PCB-97 41464-51-1 29 7 32 10 50 21 31 180 180
E1668A PCB-98 60233-25-2 29 7 32 10 50 21 31 180 180
E1668A PCB-99 38380-01-7 29 7 32 10 50 21 31 180 180
PCBs (Homologs)
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 29 7 32 10 50 21 31 180 180
E1668A Dichlorobiphenyl 25512-42-9 29 7 32 10 50 21 31 180 180
E1668A Heptachlorobiphenyl 28655-71-2 29 7 32 10 50 21 31 180 180
E1668A Hexachlorobiphenyl 26601-64-9 29 7 32 10 50 21 31 180 180
E1668A Monochlorobiphenyl 27323-18-8 29 7 32 10 50 21 31 180 180
E1668A Nonachlorobiphenyl 53742-07-7 29 7 32 10 50 21 31 180 180
E1668A Octachlorobiphenyl 55722-26-4 29 7 32 10 50 21 31 180 180
E1668A Pentachlorobiphenyl 25429-29-2 29 7 32 10 50 21 31 180 180
E1668A Tetrachlorobiphenyl 26914-33-0 29 7 32 10 50 21 31 180 180
E1668A Trichlorobiphenyl 25323-68-6 29 7 32 10 50 21 31 180 180
PCBs (Aroclors)
SW8082 Aroclor-1016 12674-11-2 29 50 21 100 100
SW8082 Aroclor-1221 11104-28-2 29 50 21 100 100
SW8082 Aroclor-1232 11141-16-5 29 50 21 100 100
SW8082 Aroclor-1242 53469-21-9 29 50 21 100 100
SW8082 Aroclor-1248 12672-29-6 29 50 21 100 100
SW8082 Aroclor-1254 11097-69-1 29 50 21 100 100
SW8082 Aroclor-1260 11096-82-5 29 50 21 100 100
SW8082 Aroclor-1262 37324-23-5 29 50 21 100 100
SW8082 Aroclor-1268 11100-14-4 29 50 21 100 100
Pesticides
WS-ID-0014/E1699M 2,4'-DDD 53-19-0 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M 2,4'-DDE 3424-82-6 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M 2,4'-DDT 789-02-6 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M 4,4'-DDD 72-54-8 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M 4,4'-DDE 72-55-9 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M 4,4'-DDT 50-29-3 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M Aldrin 309-00-2 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M alpha-BHC 319-84-6 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M beta-BHC 319-85-7 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M cis-Chlordane 5103-71-9 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M cis-Nonachlor 5103-73-1 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M delta-BHC 319-86-8 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M Dieldrin 60-57-1 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M Endosulfan I 959-98-8 29 7 32 10 50 21 31 180 180
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WS-ID-0014/E1699M Endosulfan II 33213-65-9 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M Endosulfan Sulfate 1031-07-8 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M Endrin 72-20-8 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M Endrin aldehyde 7421-93-4 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M Endrin ketone 53494-70-5 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M gamma-BHC (Lindane) 58-89-9 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M Heptachlor 76-44-8 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M Heptachlor Epoxide 1024-57-3 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M Hexachlorobenzene 118-74-1 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M Methoxychlor 72-43-5 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M Oxy-chlordane 27304-13-8 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M Toxaphene 8001-35-2 29 50 21 100 100
WS-ID-0014/E1699M trans-Chlordane 5103-74-2 29 7 32 10 50 21 31 180 180
WS-ID-0014/E1699M trans-Nonachlor 39765-80-5 29 7 32 10 50 21 31 180 180
SVOCs
SW8270C 1,1'-Biphenyl 92-52-4 29 7 32 10 50 21 31 180 180
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 29 7 32 10 31 109 109
SW8270C 1,4-Dioxane 123-91-1 29 7 32 10 31 109 109
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 29 7 32 10 50 21 31 180 180
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 29 7 32 10 31 109 109
SW8270C 2,4,5-Trichlorophenol 95-95-4 29 7 32 10 50 21 31 180 180
SW8270C 2,4,6-Trichlorophenol 88-06-2 29 7 32 10 50 21 31 180 180
SW8270C 2,4-Dichlorophenol 120-83-2 29 7 32 10 50 21 31 180 180
SW8270C 2,4-Dimethylphenol 105-67-9 29 7 32 10 50 21 31 180 180
SW8270C 2,4-Dinitrophenol 51-28-5 29 7 32 10 31 21 31 161 161
SW8270C 2,4-Dinitrotoluene 121-14-2 29 7 32 10 50 21 31 180 180
SW8270C 2,6-Dinitrotoluene 606-20-2 29 7 32 10 50 21 31 180 180
SW8270C 2-Chloronaphthalene 91-58-7 29 7 32 10 50 21 31 180 180
SW8270C 2-Chlorophenol 95-57-8 29 7 32 10 50 21 31 180 180
SW8270C 2-Methylnaphthalene 91-57-6 29 7 32 10 50 21 31 180 180
SW8270C 2-Methylphenol 95-48-7 29 7 32 10 50 21 31 180 180
SW8270C 2-Nitroaniline 88-74-4 29 7 32 10 50 21 31 180 180
SW8270C 2-Nitrophenol 88-75-5 29 7 32 10 50 21 31 180 180
SW8270C 3,3'-Dichlorobenzidine 91-94-1 29 7 32 10 50 21 31 180 180
SW8270C 3-Nitroaniline 99-09-2 29 7 32 10 50 21 31 180 180
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 29 7 32 10 50 21 31 180 180
SW8270C 4-Bromophenyl-phenylether 101-55-3 29 7 32 10 50 21 31 180 180
SW8270C 4-Chloro-3-methylphenol 59-50-7 29 7 32 10 50 21 31 180 180
SW8270C 4-Chloroaniline 106-47-8 29 7 32 10 50 21 31 180 180
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 29 7 32 10 50 21 31 180 180
SW8270C 4-Methylphenol 106-44-5 29 7 32 10 50 21 31 180 180
SW8270C 4-Nitroaniline 100-01-6 29 7 32 10 50 21 31 180 180
SW8270C 4-Nitrophenol 100-02-7 29 7 32 10 50 21 31 180 180
SW8270C Acenaphthene 83-32-9 29 7 32 10 50 21 31 180 180
SW8270C Acenaphthylene 208-96-8 29 7 32 10 50 21 31 180 180
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SW8270C Acetophenone 98-86-2 29 7 32 10 50 21 31 180 180
SW8270C Anthracene 120-12-7 29 7 32 10 50 21 31 180 180
SW8270C Atrazine 1912-24-9 29 7 32 10 50 21 31 180 180
SW8270C Benzaldehyde 100-52-7 29 7 32 10 50 21 31 180 180
SW8270C Benzo(a)anthracene 56-55-3 29 7 32 10 50 21 31 180 180
SW8270C Benzo(a)pyrene 50-32-8 29 7 32 10 50 21 31 180 180
SW8270C Benzo(b)fluoranthene 205-99-2 29 7 32 10 50 21 31 180 180
SW8270C Benzo(g,h,i)perylene 191-24-2 29 7 32 10 50 21 31 180 180
SW8270C Benzo(k)fluoranthene 207-08-9 29 7 32 10 50 21 31 180 180
SW8270C bis-(2-chloroethoxy)methane 111-91-1 29 7 32 10 50 21 31 180 180
SW8270C bis-(2-Chloroethyl)ether 111-44-4 29 7 32 10 50 21 31 180 180
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 29 7 32 10 50 21 31 180 180
SW8270C Butylbenzylphthalate 85-68-7 29 7 32 10 50 21 31 180 180
SW8270C Caprolactam 105-60-2 29 7 32 10 50 21 31 180 180
SW8270C Carbazole 86-74-8 29 7 32 10 50 21 31 180 180
SW8270C Chrysene 218-01-9 29 7 32 10 50 21 31 180 180
SW8270C Dibenzo(a,h)anthracene 53-70-3 29 7 32 10 50 21 31 180 180
SW8270C Dibenzofuran 132-64-9 29 7 32 10 50 21 31 180 180
SW8270C Diethylphthalate 84-66-2 29 7 32 10 50 21 31 180 180
SW8270C Dimethylphthalate 131-11-3 29 7 32 10 50 21 31 180 180
SW8270C Di-n-butylphthalate 84-74-2 29 7 32 10 50 21 31 180 180
SW8270C Di-n-octylphthalate 117-84-0 29 7 32 10 50 21 31 180 180
SW8270C Fluoranthene 206-44-0 29 7 32 10 50 21 31 180 180
SW8270C Fluorene 86-73-7 29 7 32 10 50 21 31 180 180
SW8270C Hexachlorobenzene 118-74-1 29 7 32 10 50 21 31 180 180
SW8270C Hexachlorobutadiene 87-68-3 29 7 32 10 50 21 31 180 180
SW8270C Hexachlorocyclo-pentadiene 77-47-4 29 7 32 10 45 21 31 175 175
SW8270C Hexachloroethane 67-72-1 29 7 32 10 50 21 31 180 180
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 29 7 32 10 50 21 31 180 180
SW8270C Isophorone 78-59-1 29 7 32 10 50 21 31 180 180
SW8270C Naphthalene 91-20-3 29 7 32 10 50 21 31 180 180
SW8270C Nitrobenzene 98-95-3 29 7 32 10 50 21 31 180 180
SW8270C N-Nitroso-di-n-propylamine 621-64-7 29 7 32 10 50 21 31 180 180
SW8270C N-Nitrosodiphenylamine 86-30-6 29 7 32 10 50 21 31 180 180
SW8270C Pentachlorophenol 87-86-5 29 7 32 10 50 21 31 180 180
SW8270C Phenanthrene 85-01-8 29 7 32 10 50 21 31 180 180
SW8270C Phenol 108-95-2 29 7 32 10 50 21 31 180 180
SW8270C Pyrene 129-00-0 29 7 32 10 50 21 31 180 180
TPH
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 50 21 71 71
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 50 21 71 71
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 50 21 71 71
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 50 21 71 71
M8015D Decane 124-18-5 50 21 71 71
M8015D Docosane, n- 629-97-0 50 21 71 71
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TABLE 3-1
ACCESSIBLE SURFACE SEDIMENT SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

2008 LRC 
Program

River Mile 10.9 
Characterization

LRC 
Supplemental 

Sampling 
Program

RM 10.9 
Addendum A

2009 RI FSP2 
Benthic Sediment 

Sampling

2010 RI FSP2 
Benthic Sediment 

Sampling

2nd LRC 
Supplemental 

Sampling 
Program

Jul-Nov 2008 Oct 2011  Jan-Feb 2012 May 2012 Oct-Nov 2009 Aug 2010 Sept-Oct 2013
08A 11B 12A 12E FSP2 Benthic FSP2 Benthic 13B

Analytical Method Chemical Name CAS Number Total 
Number of 

Samples by 
Event and 

Method

Total Number 
of Samples 

(c)

Sampling Event Code and Date (a)

M8015D Dodecane 112-40-3 50 21 71 71
M8015D DOTRIACONTANE 544-85-4 50 21 71 71
M8015D Henicosane, n- 629-94-7 50 21 71 71
M8015D Hentriacontane 630-04-6 50 21 71 71
M8015D Heptacosane 593-49-7 50 21 71 71
M8015D Heptadecane, n- 629-78-7 50 21 71 71
M8015D HEPTATRIACONTANE (C37) 7194-84-5 50 21 71 71
M8015D Hexacosane, n- 630-01-3 50 21 71 71
M8015D Hexadecane, n- 544-76-3 50 21 71 71
M8015D HEXATRIACONTANE 630-06-8 50 21 71 71
M8015D Icosane 112-95-8 50 21 71 71
M8015D NONACOSANE 630-03-5 50 21 71 71
M8015D Nonadecane, n- 629-92-5 50 21 71 71
M8015D Nonane 111-84-2 50 21 71 71
M8015D NONATRIACONTANE (C39) 7194-86-7 50 21 71 71
M8015D N-TRIACONTANE 638-68-6 50 21 71 71
M8015D Octacosane, n- 630-02-4 50 21 71 71
M8015D Octadecane, n- 593-45-3 50 21 71 71
M8015D Octane, n- 111-65-9 50 21 71 71
M8015D OCTATRIACONTANE (C38) 7194-85-6 50 21 71 71
M8015D Pentacosane, n- 629-99-2 50 21 71 71
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 50 21 71 71
M8015D Pentadecane, n- 629-62-9 50 21 71 71
M8015D PENTATRIACONTANE 630-07-9 50 21 71 71
M8015D TETRACONTANE (C40) 4181-95-7 50 21 71 71
M8015D Tetracosane, n- 646-31-1 50 21 71 71
M8015D Tetradecane, n- 629-59-4 50 21 71 71
M8015D TETRATRIACONTANE 14167-59-0 50 21 71 71
M8015D TOTAL PETROLEUM HYDROCARBONS (e) TPH 50 21 71 71
M8015D TOTAL SATURATED HYDROCARBONS (f) TSATHC 50 21 71 71
M8015D Tricosane, n- 638-67-5 50 21 71 71
M8015D Tridecane 629-50-5 50 21 71 71
M8015D TRITRIACONTANE (C33) 630-05-7 50 21 71 71
M8015D Undecane 1120-21-4 50 21 71 71
ME 4.2.17 TPH-Purgeable TPHV 50 21 71
SW8015B TPH-Purgeable TPHV 4 4
QAM025 TPH-Extractable TPHS 29 29 29
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 31 31 31
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 31 31 31
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH 7 32 10 50 21 31 151 151
VOCs
SW8260B/C 1,1,1-Trichloroethane 71-55-6 22 7 45 21 95 95
SW8260B/C 1,1,2,2-Tetrachloroethane 79-34-5 22 7 45 21 95 95
SW8260B/C 1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 45 21 66 66
SW8260B/C 1,1,2-Trichloroethane 79-00-5 22 7 45 21 95 95

75
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TABLE 3-1
ACCESSIBLE SURFACE SEDIMENT SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
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Addendum A

2009 RI FSP2 
Benthic Sediment 
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Benthic Sediment 
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Program
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08A 11B 12A 12E FSP2 Benthic FSP2 Benthic 13B

Analytical Method Chemical Name CAS Number Total 
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Event and 
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Total Number 
of Samples 

(c)

Sampling Event Code and Date (a)

SW8260B/C 1,1-Dichloroethane 75-34-3 22 7 45 21 95 95
SW8260B/C 1,1-Dichloroethene 75-35-4 22 7 45 21 95 95
SW8260B/C 1,2,3-Trichlorobenzene 87-61-6 22 7 45 21 95 95
SW8260B/C 1,2,4-Trichlorobenzene 120-82-1 22 7 45 21 95 95
SW8260B/C 1,2-Dibromo-3-chloropropane 96-12-8 22 7 45 21 95 95
SW8260B/C 1,2-Dibromoethane 106-93-4 22 7 45 21 95 95
SW8260B/C 1,2-Dichlorobenzene 95-50-1 22 7 45 21 95 95
SW8260B/C 1,2-Dichloroethane 107-06-2 22 7 45 21 95 95
SW8260B/C 1,2-Dichloropropane 78-87-5 22 7 45 21 95 95
SW8260B/C 1,3-Dichlorobenzene 541-73-1 22 7 45 21 95 95
SW8260B/C 1,4-Dichlorobenzene 106-46-7 22 7 45 21 95 95
SW8260B/C 1,4-Dioxane 123-91-1 1 21 22 22
SW8260B/C 2-Butanone 78-93-3 22 7 45 21 95 95
SW8260B/C 2-Hexanone 591-78-6 22 7 45 21 95 95
SW8260B/C 4-Methyl-2-pentanone 108-10-1 22 7 45 21 95 95
SW8260B/C Acetone 67-64-1 22 7 43 19 91 91
SW8260B/C Benzene 71-43-2 22 7 45 21 95 95
SW8260B/C Bromochloromethane 74-97-5 22 7 45 21 95 95
SW8260B/C Bromodichloromethane 75-27-4 22 7 45 21 95 95
SW8260B/C Bromoform 75-25-2 22 7 45 21 95 95
SW8260B/C Bromomethane 74-83-9 22 7 45 21 95 95
SW8260B/C Carbon Disulfide 75-15-0 22 7 45 21 95 95
SW8260B/C Carbon Tetrachloride 56-23-5 22 7 45 21 95 95
SW8260B/C Chlorobenzene 108-90-7 22 7 45 21 95 95
SW8260B/C Chloroethane 75-00-3 22 7 45 21 95 95
SW8260B/C Chloroform 67-66-3 22 7 45 21 95 95
SW8260B/C Chloromethane 74-87-3 22 7 45 21 95 95
SW8260B/C cis-1,2-Dichloroethylene 156-59-2 22 7 45 21 95 95
SW8260B/C cis-1,3-Dichloropropene 10061-01-5 22 7 45 21 95 95
SW8260B/C Cyclohexane 110-82-7 22 7 45 21 95 95
SW8260B/C Dibromochloromethane 124-48-1 22 7 45 21 95 95
SW8260B/C Dichlorodifluoromethane 75-71-8 22 7 45 21 95 95
SW8260B/C Ethylbenzene 100-41-4 22 7 45 21 95 95
SW8260B/C Isopropylbenzene 98-82-8 22 7 45 21 95 95
SW8260B/C m, p-Xylene XYLMP 22 7 45 21 95 95
SW8260B/C Methyl Acetate 79-20-9 22 7 45 21 95 95
SW8260B/C Methyl tert-Butyl Ether (MTBE) 1634-04-4 22 7 45 21 95 95
SW8260B/C Methylcyclohexane 108-87-2 22 7 45 21 95 95
SW8260B/C Methylene Chloride 75-09-2 22 7 45 21 95 95
SW8260B/C o-Xylene 95-47-6 22 7 45 21 95 95
SW8260B/C Styrene 100-42-5 22 7 45 21 95 95
SW8260B/C Tetrachloroethylene 127-18-4 22 7 45 21 95 95
SW8260B/C Toluene 108-88-3 22 7 45 21 95 95
SW8260B/C trans-1,2-Dichloroethene 156-60-5 22 7 45 21 95 95
SW8260B/C trans-1,3-Dichloropropene 10061-02-6 22 7 45 21 95 95
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TABLE 3-1
ACCESSIBLE SURFACE SEDIMENT SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA
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Program

River Mile 10.9 
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LRC 
Supplemental 

Sampling 
Program

RM 10.9 
Addendum A

2009 RI FSP2 
Benthic Sediment 
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Benthic Sediment 
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2nd LRC 
Supplemental 

Sampling 
Program

Jul-Nov 2008 Oct 2011  Jan-Feb 2012 May 2012 Oct-Nov 2009 Aug 2010 Sept-Oct 2013
08A 11B 12A 12E FSP2 Benthic FSP2 Benthic 13B

Analytical Method Chemical Name CAS Number Total 
Number of 
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Event and 
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Total Number 
of Samples 

(c)

Sampling Event Code and Date (a)

SW8260B/C Trichloroethene 79-01-6 22 7 45 21 95 95
SW8260B/C Trichlorofluoromethane 75-69-4 22 7 45 21 95 95
SW8260B/C Trichlorotrifluoroethane 26523-64-8 22 7 29 29
SW8260B/C Vinyl Chloride 75-01-4 22 7 45 21 95 95
Notes:
Blank cells - Chemical not analyzed in this sampling event or analyzed using a different analytical method.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
FSP - Field Sampling Program.
HHRA - Human Health Ris 
LRC - Low Resolution Coring.
MLW - Mean Low Water.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
PFD - Problem Formulation Document.
SVOC - Semi-Volatile Organic Compound.
TPH - Total Petroleum Hydrocarbon.
USACE - United States Army Corps of Engineers.
VOC - Volatile Organic Compound.
(a) Accessible surface sediment samples collected during the following six RI/FS sampling events have been included in HHRA COPC selection:

08A - Low-Resolution Coring (LRC) Program, AECOM, July - November 2008
11B - River Mile 10.9 Characterization, AECOM, October 2011
12A - Low-Resolution Coring (LRC) Supplemental Sampling Program (SSP), AECOM, January - February 2012
12E - River Mile 10.9 Addendum A, AECOM, May 2012
FSP2 Benthic 2009 - FSP2 Benthic Sediment Sampling, Windward, October - November 2009
FSP2 Benthic 2010 - FSP2 Benthic Sediment Sampling, Windward, August 2010

Per the LPRSA PFD (Windward and AECOM, 2009), accessible sediment is defined as sediment under 2 ft of water or less at MLW (using USACE nominal MLW of -2.3 ft NGVD29).
(b)  Concentrations of Low Resolution Coring (LRC) dioxin and furan samples were adjusted. See Appendix A, Attachment A-1 for details.
(c)  Total count reflects all samples analyzed for the listed chemical, including any R-qualified results which are not included in COPC selection.
(d)  Benzo(b,j)fluoranthene.
(e)  Lab calculated; quantified result of hydrocarbons in C9 to C44 range.
(f)  Lab calculated; summation of the individual target analytes (alkanes) for Method 8015D.  
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TABLE 3-2a
ACCESSIBLE SURFACE SEDIMENT LOCATIONS INCLUDED IN COPC SELECTION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Code Name Code River Mile
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-003 0.22
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-006 0.35
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-007 0.41
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-011 0.54
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-015 1.11
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-020 1.47
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-022 2.64
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0401 0.17
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0403 0.5
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0404 0.68
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0407 1.83
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0409 1.96
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0412 2.55
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0413 2.53

FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT01C 0.29
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT01D 0.42
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT01E 0.56
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT02C 1.25
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT02D 1.21
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT03A 2.03
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT03F 2.83

FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC02A 1.25
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC02B 1.77
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC03A 2.34
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC03B 2.47

08A 2008 CPG Low-resolution Coring Program 2008 CLRC-026 3.17
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0424 3.3
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0429 3.64
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0431 3.77
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0433 3.94
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0434 4.05
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0436 4.14
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0437 4.24
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0438 4.52
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0441 4.63
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0445 4.96
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0448 5.9

FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH05A 4.08
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH05B 4.35
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT04A 3.39
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT04E 3.85
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT04F 3.95
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT05A 4.12
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT05C 4.19
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT05F 4.96
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT06A 5.02
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT06B 5.08
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT06F 5.99

FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC04A 3.16
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC04B 3.52
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC04C 3.57
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC04D 3.82
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC05A 4.15
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC05B 4.31
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC06A 5.65

LocationRiver Mile 
Segment

Program

River Miles 0-3

River Miles 3-6
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TABLE 3-2a
ACCESSIBLE SURFACE SEDIMENT LOCATIONS INCLUDED IN COPC SELECTION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Code Name Code River Mile

LocationRiver Mile 
Segment

Program

08A 2008 CPG Low-resolution Coring Program 2008 CLRC-045 7
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-048 7.44
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-057 8.99
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0451 6.33
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0452 6.49
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0458 7.1
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0459 7.21
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0460 7.32
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0464 7.62
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0469 8.38
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0471 8.78
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0503 7.22
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0507 7.31
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0511 8.7
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0513 8.89

FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH07B 6.81
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH09B 8.48
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT08B 7.33
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT08C 7.43
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT09D 8.71
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT09G 8.89

FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC07A 6.23
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC07C 6.96
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC09A 8.36

08A 2008 CPG Low-resolution Coring Program 2008 CLRC-050 7.97
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-106 8.03
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-107 8.03
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0456 6.76
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0461 7.23
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0462 7.62
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0512 8.85
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0514 8.92

FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT07C 6.65
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT07E 6.94
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT08A 7.05

FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC07B 6.87
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC07D 6.9
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC08A 7.51

River Miles 6-9 
(East Bank)

River Miles 6-9 
(West Bank)
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TABLE 3-2a
ACCESSIBLE SURFACE SEDIMENT LOCATIONS INCLUDED IN COPC SELECTION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Code Name Code River Mile

LocationRiver Mile 
Segment

Program

08A 2008 CPG Low-resolution Coring Program 2008 CLRC-060 9.57
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-065 10.55
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-109 11.21
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-110 11.21
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-114 9.6
11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0302 10.67
11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0304 10.69
11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0306 10.72
11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0308 10.74
11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0327 10.9
11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0329 10.9
11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0330 10.92
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0473 9.14
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0476 9.6
12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0477 9.8
12E RM 10.9 Addendum A (May 2012) 12E-0355 10.75
12E RM 10.9 Addendum A (May 2012) 12E-0356 10.77
12E RM 10.9 Addendum A (May 2012) 12E-0357 10.83
12E RM 10.9 Addendum A (May 2012) 12E-0358 10.88
12E RM 10.9 Addendum A (May 2012) 12E-0359 10.94
12E RM 10.9 Addendum A (May 2012) 12E-0360 10.96
12E RM 10.9 Addendum A (May 2012) 12E-0361 10.98
12E RM 10.9 Addendum A (May 2012) 12E-0362 11.02
12E RM 10.9 Addendum A (May 2012) 12E-0363 11.07
12E RM 10.9 Addendum A (May 2012) 12E-0364 11.1
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0520 9.37
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0522 9.5
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0523 9.61
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0524 9.73
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0525 9.85
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0527 9.99
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0534 10.07
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0536 10.22
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0539 10.45
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0542 11.01
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0543 11.19
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0548 11.46
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0549 11.67
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0550 11.71
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0551 11.77
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0567 9.33
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0575 11.21
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0577 11.21

FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH10A 9.69
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH11A 10.61
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH11B 10.96
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH12B 11.25
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT10D 9.62
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT11B 10.6
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT11D 10.75
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT11F 11.01
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT12D 11.63
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT12E 11.75

FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC10A 9.6
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC12A 11.17

River Miles 9-12
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TABLE 3-2a
ACCESSIBLE SURFACE SEDIMENT LOCATIONS INCLUDED IN COPC SELECTION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Code Name Code River Mile

LocationRiver Mile 
Segment

Program

08A 2008 CPG Low-resolution Coring Program 2008 CLRC-074 12.56
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-082 14.09
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-084 14.22
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-085 14.81
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0553 12.32
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0554 12.33
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0556 12.69
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0561 13.73
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0563 14.44
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0571 12.81
13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0574 13.48

FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH13B 12.86
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT13B 12.29
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT13E 12.59
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT15B 14.09
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT15D 14.24

FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC13A 12.38
FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC15A 14.14

08A 2008 CPG Low-resolution Coring Program 2008 CLRC-089 15.5
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-090 15.63
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-092 16
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-096 17.08
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-112 15.55
08A 2008 CPG Low-resolution Coring Program 2008 CLRC-113 15.55

FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH16A 15.5
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH16B 15.85
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH17A 17.35
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT16C 15.24
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT16D 15.53
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT16E 15.59
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT17A 17.05
FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT17D 16.55

River Segment Number of Locations
River Miles 0-3 25
River Miles 3-6 30
River Miles 6-9 (East and West Bank) 38

River Miles 6-9 (East Bank only) 24

River Miles 9-12 55
River Miles 12-15 18
River Miles 15-17.4 14
Total 180

Notes:
COPC - Chemical of Potential Concern.
FSP - Field Sampling Program.
LRC - Low Resolution Coring.
RI - Remedial Investigation.

River Miles 12-15

River Miles 15-17.4
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TABLE 3-2b
ACCESSIBLE SURFACE SEDIMENT SAMPLES INCLUDED IN COPC SELECTION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Code Name Location (Station) 
Code

Sample Location 
Code River Mile

0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-003 08A-003-C1 0.22 08A-0003-C1AS 11/11/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-003 08A-003-C2 0.22 08A-0003-C2AS 11/11/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-003 08A-003-G2 0.22 08A-0003-G2AS 11/11/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-006 08A-006-C1 0.35 08A-0006-C1AS 11/18/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-006 08A-006-C1 0.35 08A-0006-C1AT 11/18/2008 0 - 0.5 ft FD
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-006 08A-006-C2 0.35 08A-0006-C2AS 11/18/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-006 08A-006-C2 0.35 08A-0006-C2AT 11/18/2008 0 - 0.5 ft FD
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-006 08A-006-C3 0.35 08A-0006-C3AS 11/18/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-006 08A-006-C3 0.35 08A-0006-C3AT 11/18/2008 0 - 0.5 ft FD
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-006 08A-006-G2 0.35 08A-0006-G2AS 11/18/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-006 08A-006-G2 0.35 08A-0006-G2AT 11/18/2008 0 - 0.5 ft FD
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-007 08A-007-C1 0.41 08A-0007-C1AS 11/19/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-007 08A-007-C2 0.41 08A-0007-C2AS 11/19/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-007 08A-007-G2 0.41 08A-0007-G2AS 11/19/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-007 08A-007-G3 0.41 08A-0007-G3AS 11/19/2008 0.1 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-007 08A-007-G3 0.41 08A-0007-G3AT 11/19/2008 0 - 0.5 ft FD
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-011 08A-011-C1 0.54 08A-0011-C1AS 11/13/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-011 08A-011-C2 0.54 08A-0011-C2AS 11/13/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-011 08A-011-G2 0.54 08A-0011-G2AS 11/13/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-015 08A-015-C1 1.11 08A-0015-C1AS 11/12/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-015 08A-015-C2 1.11 08A-0015-C2AS 11/12/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-015 08A-015-G2 1.11 08A-0015-G2AS 11/12/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-020 08A-020-C2 1.47 08A-0020-C2AS 11/4/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-020 08A-020-C3 1.47 08A-0020-C3AS 11/4/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-020 08A-020-C4 1.47 08A-0020-C4AS 11/4/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-020 08A-020-G2 1.47 08A-0020-G2AS 11/4/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-022 08A-022-C1 2.64 08A-0022-C1AS 11/3/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-022 08A-022-C2 2.64 08A-0022-C2AS 11/3/2008 0 - 0.5 ft N
0-3 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-022 08A-022-G2 2.64 08A-0022-G2AS 11/3/2008 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0401 12A-0401-C1 0.17 12A-0401-C1AS 2/9/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0401 12A-0401-C2 0.17 12A-0401-C2AS 2/9/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0401 12A-0401-G1 0.17 12A-0401-G1AS 2/9/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0403 12A-0403-C1 0.5 12A-0403-C1AS 2/7/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0403 12A-0403-C3 0.5 12A-0403-C3AS 2/7/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0403 12A-0403-G1 0.5 12A-0403-G1AS 2/7/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0404 12A-0404-C2 0.68 12A-0404-C2AS 2/1/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0404 12A-0404-C3 0.68 12A-0404-C3AS 2/1/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0404 12A-0404-G1 0.68 12A-0404-G1AS 2/1/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0404 12A-0404-G1 0.68 12A-0404-G1AT 2/1/2012 0 - 0.5 ft FD
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0407 12A-0407-C2 1.83 12A-0407-C2AS 1/26/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0407 12A-0407-C3 1.83 12A-0407-C3AS 1/26/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0407 12A-0407-G1 1.83 12A-0407-G1AS 1/26/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0409 12A-0409-C7 1.96 12A-0409-C7AS 2/6/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0409 12A-0409-C8 1.96 12A-0409-C8AS 2/6/2012 0 - 0.5 ft N

Program
River Mile 
Segment

Sample 
Type

Location
Sample Code Date Sampled

Sample 
Depth 

Interval
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TABLE 3-2b
ACCESSIBLE SURFACE SEDIMENT SAMPLES INCLUDED IN COPC SELECTION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Code Name Location (Station) 
Code

Sample Location 
Code River Mile

Program
River Mile 
Segment

Sample 
Type

Location
Sample Code Date Sampled

Sample 
Depth 

Interval

0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0409 12A-0409-G1 1.96 12A-0409-G1AS 2/6/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0412 12A-0412-C2 2.55 12A-0412-C2AS 2/2/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0412 12A-0412-C3 2.55 12A-0412-C3AS 2/2/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0412 12A-0412-G1 2.55 12A-0412-G1AS 2/2/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0413 12A-0413-C4 2.53 12A-0413-C4AS 1/28/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0413 12A-0413-C6 2.53 12A-0413-C6AS 1/28/2012 0 - 0.5 ft N
0-3 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0413 12A-0413-G1 2.53 12A-0413-G1AS 1/28/2012 0 - 0.5 ft N
0-3 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT01C LPRT01C 0.29 LPRT01C 11/9/2009 0 - 0.5 ft N
0-3 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT01D LPRT01D 0.42 LPRT01D 10/12/2009 0 - 0.5 ft N
0-3 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT01E LPRT01E 0.56 LPRT01E 11/9/2009 0 - 0.5 ft N
0-3 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT02C LPRT02C 1.25 LPRT02C 11/9/2009 0 - 0.5 ft N
0-3 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT02D LPRT02D 1.21 LPRT02D 11/10/2009 0 - 0.5 ft N
0-3 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT03A LPRT03A 2.03 LPRT03A 10/14/2009 0 - 0.5 ft N
0-3 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT03F LPRT03F 2.83 LPRT03F 11/11/2009 0 - 0.5 ft N
0-3 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC02A LPRC02A 1.25 LPRC02A 8/10/2010 0 - 0.5 ft N
0-3 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC02B LPRC02B 1.77 LPRC02B 8/11/2010 0 - 0.5 ft N
0-3 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC03A LPRC03A 2.34 LPRC03A 8/10/2010 0 - 0.5 ft N
0-3 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC03B LPRC03B 2.47 LPRC03B 8/10/2010 0 - 0.5 ft N
3-6 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-026 08A-026-C1 3.17 08A-0026-C1AS 10/28/2008 0 - 0.5 ft N
3-6 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-026 08A-026-C2 3.17 08A-0026-C2AS 10/28/2008 0 - 0.5 ft N
3-6 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-026 08A-026-G2 3.17 08A-0026-G2AS 10/29/2008 0 - 0.5 ft N
3-6 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-026 08A-026-G2 3.17 08A-0026-G2AT 10/29/2008 0 - 0.5 ft FD
3-6 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-026 08A-026-G3 3.17 08A-0026-G3AS 10/29/2008 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0424 12A-0424-C2 3.3 12A-0424-C2AS 1/25/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0424 12A-0424-C3 3.3 12A-0424-C3AS 1/25/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0429 12A-0429-C1 3.64 12A-0429-C1AS 1/24/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0429 12A-0429-C2 3.64 12A-0429-C2AS 1/24/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0429 12A-0429-G2 3.64 12A-0429-G2AS 1/24/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0431 12A-0431-C4 3.77 12A-0431-C4AS 1/26/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0431 12A-0431-C5 3.77 12A-0431-C5AS 1/26/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0431 12A-0431-G1 3.77 12A-0431-G1AS 1/26/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0433 12A-0433-C2 3.94 12A-0433-C2AS 1/27/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0433 12A-0433-C3 3.94 12A-0433-C3AS 1/27/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0433 12A-0433-G1 3.94 12A-0433-G1AS 1/27/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0434 12A-0434-C2 4.05 12A-0434-C2AS 1/25/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0434 12A-0434-G1 4.05 12A-0434-G1AS 1/25/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0436 12A-0436-C1 4.14 12A-0436-C1AS 1/27/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0436 12A-0436-C6 4.14 12A-0436-C6AS 1/27/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0436 12A-0436-G2 4.14 12A-0436-G2AS 1/27/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0437 12A-0437-C3 4.24 12A-0437-C3AS 2/8/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0437 12A-0437-C4 4.24 12A-0437-C4AS 2/8/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0437 12A-0437-G1 4.24 12A-0437-G1AS 2/6/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0438 12A-0438-C1 4.52 12A-0438-C1AS 2/9/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0438 12A-0438-C3 4.52 12A-0438-C3AS 2/9/2012 0 - 0.5 ft N
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TABLE 3-2b
ACCESSIBLE SURFACE SEDIMENT SAMPLES INCLUDED IN COPC SELECTION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Code Name Location (Station) 
Code

Sample Location 
Code River Mile

Program
River Mile 
Segment

Sample 
Type

Location
Sample Code Date Sampled

Sample 
Depth 

Interval

3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0438 12A-0438-G1 4.52 12A-0438-G1AS 2/9/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0441 12A-0441-C1 4.63 12A-0441-C1AS 1/28/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0441 12A-0441-C2 4.63 12A-0441-C2AS 1/28/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0441 12A-0441-G1 4.63 12A-0441-G1AS 1/28/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0445 12A-0445-C1 4.96 12A-0445-C1AS 1/30/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0445 12A-0445-C1 4.96 12A-0445-C1AT 1/30/2012 0 - 0.5 ft FD
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0445 12A-0445-C3 4.96 12A-0445-C3AS 1/30/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0445 12A-0445-C3 4.96 12A-0445-C3AT 1/30/2012 0 - 0.5 ft FD
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0445 12A-0445-G1 4.96 12A-0445-G1AS 1/30/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0445 12A-0445-G1 4.96 12A-0445-G1AT 1/30/2012 0 - 0.5 ft FD
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0448 12A-0448-C2 5.9 12A-0448-C2AS 2/7/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0448 12A-0448-C3 5.9 12A-0448-C3AS 2/7/2012 0 - 0.5 ft N
3-6 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0448 12A-0448-G1 5.9 12A-0448-G1AS 2/7/2012 0 - 0.5 ft N
3-6 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH05A LPRH05A 4.08 LPRH05A 11/12/2009 0 - 0.2 ft N
3-6 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH05B LPRH05B 4.35 LPRH05B 11/11/2009 0 - 0.5 ft N
3-6 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT04A LPRT04A 3.39 LPRT04A 10/16/2009 0 - 0.5 ft N
3-6 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT04E LPRT04E 3.85 LPRT04E 11/6/2009 0 - 0.5 ft N
3-6 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT04F LPRT04F 3.95 LPRT04F 11/11/2009 0 - 0.5 ft N
3-6 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT05A LPRT05A 4.12 LPRT05A 11/11/2009 0 - 0.5 ft N
3-6 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT05C LPRT05C 4.19 LPRT05C 11/5/2009 0 - 0.5 ft N
3-6 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT05F LPRT05F 4.96 LPRT05F 11/6/2009 0 - 0.5 ft N
3-6 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT06A LPRT06A 5.02 LPRT06A 11/5/2009 0 - 0.5 ft N
3-6 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT06B LPRT06B 5.08 LPRT06B 11/5/2009 0 - 0.5 ft N
3-6 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT06F LPRT06F 5.99 LPRT06F 11/4/2009 0 - 0.5 ft N
3-6 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC04A LPRC04A 3.16 LPRC04A 8/11/2010 0 - 0.5 ft N
3-6 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC04B LPRC04B 3.52 LPRC04B 8/11/2010 0 - 0.5 ft N
3-6 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC04C LPRC04C 3.57 LPRC04C 8/11/2010 0 - 0.5 ft N
3-6 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC04D LPRC04D 3.82 LPRC04D 8/11/2010 0 - 0.5 ft N
3-6 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC05A LPRC05A 4.15 LPRC05A 8/12/2010 0 - 0.5 ft N
3-6 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC05A LPRC05A 4.15 LPRC05A-FD 8/12/2010 0 - 0.5 ft FD
3-6 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC05B LPRC05B 4.31 LPRC05B 8/11/2010 0 - 0.5 ft N
3-6 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC06A LPRC06A 5.65 LPRC06A 8/12/2010 0 - 0.5 ft N

6-9 (East Bank) 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-045 08A-045-C1 7 08A-0045-C1AS 8/20/2008 0 - 0.5 ft N
6-9 (East Bank) 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-045 08A-045-C2 7 08A-0045-C2AS 8/20/2008 0 - 0.5 ft N
6-9 (East Bank) 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-045 08A-045-G2 7 08A-0045-G2AS 8/20/2008 0 - 0.5 ft N
6-9 (East Bank) 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-045 08A-045-G3 7 08A-0045-G3AS 8/20/2008 0 - 0.5 ft N
6-9 (East Bank) 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-048 08A-048-C2 7.44 08A-0048-C2AS 7/31/2008 0 - 0.5 ft N
6-9 (East Bank) 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-048 08A-048-C3 7.44 08A-0048-C3AS 7/31/2008 0 - 0.5 ft N
6-9 (East Bank) 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-048 08A-048-G2 7.44 08A-0048-G2AS 7/31/2008 0 - 0.5 ft N
6-9 (East Bank) 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-057 08A-057-C1 8.99 08A-0057-C1AS 8/4/2008 0 - 0.5 ft N
6-9 (East Bank) 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-057 08A-057-C2 8.99 08A-0057-C2AS 8/4/2008 0 - 0.5 ft N
6-9 (East Bank) 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-057 08A-057-G2 8.99 08A-0057-G2AS 8/4/2008 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0451 12A-0451-C2 6.33 12A-0451-C2AS 1/13/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0451 12A-0451-C3 6.33 12A-0451-C3AS 1/13/2012 0 - 0.5 ft N
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6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0451 12A-0451-G1 6.33 12A-0451-G1AS 1/13/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0452 12A-0452-C4 6.49 12A-0452-C4AS 2/6/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0452 12A-0452-C5 6.49 12A-0452-C5AS 2/6/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0452 12A-0452-G2 6.49 12A-0452-G2AS 2/3/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0458 12A-0458-C2 7.1 12A-0458-C2AS 2/1/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0458 12A-0458-C3 7.1 12A-0458-C3AS 2/1/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0458 12A-0458-G1 7.1 12A-0458-G1AS 2/1/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0459 12A-0459-C2 7.21 12A-0459-C2AS 1/31/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0459 12A-0459-C3 7.21 12A-0459-C3AS 1/31/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0459 12A-0459-G1 7.21 12A-0459-G1AS 1/31/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0460 12A-0460-C1 7.32 12A-0460-C1AS 1/11/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0460 12A-0460-C3 7.32 12A-0460-C3AS 1/11/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0460 12A-0460-G1 7.32 12A-0460-G1AS 1/11/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0464 12A-0464-C4 7.62 12A-0464-C4AS 1/11/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0464 12A-0464-C5 7.62 12A-0464-C5AS 1/11/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0464 12A-0464-G1 7.62 12A-0464-G1AS 1/11/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0469 12A-0469-C2 8.38 12A-0469-C2AS 1/18/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0469 12A-0469-C5 8.38 12A-0469-C5AS 1/18/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0469 12A-0469-G1 8.38 12A-0469-G1AS 1/18/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0469 12A-0469-G1 8.38 12A-0469-G1AT 1/18/2012 0 - 0.5 ft FD
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0471 12A-0471-C1 8.78 12A-0471-C1AS 1/30/2012 0 - 0.5 ft N
6-9 (East Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0471 12A-0471-C6 8.78 12A-0471-C6AS 1/30/2012 0 - 0.5 ft N
6-9 (East Bank) 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0503 13B-0503-C1 7.22 13B-0503-C1AS 9/30/2013 0 - 0.5 ft N
6-9 (East Bank) 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0503 13B-0503-C2 7.22 13B-0503-C2AS 9/30/2013 0 - 0.5 ft N
6-9 (East Bank) 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0503 13B-0503-G1 7.22 13B-0503-G1AS 9/30/2013 0 - 0.5 ft N
6-9 (East Bank) 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0507 13B-0507-C2 7.31 13B-0507-C2AS 10/1/2013 0 - 0.5 ft N
6-9 (East Bank) 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0507 13B-0507-C3 7.31 13B-0507-C3AS 10/1/2013 0 - 0.5 ft N
6-9 (East Bank) 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0507 13B-0507-G1 7.31 13B-0507-G1AS 10/1/2013 0 - 0.5 ft N
6-9 (East Bank) 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0511 13B-0511-C1 8.7 13B-0511-C1AS 10/8/2013 0 - 0.5 ft N
6-9 (East Bank) 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0511 13B-0511-C3 8.7 13B-0511-C3AS 10/8/2013 0 - 0.5 ft N
6-9 (East Bank) 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0511 13B-0511-G1 8.7 13B-0511-G1AS 10/8/2013 0 - 0.5 ft N
6-9 (East Bank) 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0511 13B-0511-G1 8.7 13B-0511-G1AT 10/8/2013 0 - 0.5 ft FD
6-9 (East Bank) 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0513 13B-0513-G1 8.89 13B-0513-G1AS 10/2/2013 0 - 0.5 ft N
6-9 (East Bank) 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0513 13B-0513-G1 8.89 13B-0513-G1AT 10/2/2013 0 - 0.5 ft FD
6-9 (East Bank) FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH07B LPRH07B 6.81 LPRH07B 11/12/2009 0 - 0.4 ft N
6-9 (East Bank) FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH09B LPRH09B 8.48 LPRH09B 11/11/2009 0 - 0.5 ft N
6-9 (East Bank) FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT08B LPRT08B 7.33 LPRT08B 11/4/2009 0 - 0.5 ft N
6-9 (East Bank) FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT08C LPRT08C 7.43 LPRT08C 11/3/2009 0 - 0.5 ft N
6-9 (East Bank) FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT09D LPRT09D 8.71 LPRT09D 11/2/2009 0 - 0.5 ft N
6-9 (East Bank) FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT09G LPRT09G 8.89 LPRT09G 11/2/2009 0 - 0.5 ft N
6-9 (East Bank) FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT09G LPRT09G 8.89 LPRT09G-FD 11/2/2009 0 - 0.5 ft FD
6-9 (East Bank) FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC07A LPRC07A 6.23 LPRC07A 8/12/2010 0 - 0.5 ft N
6-9 (East Bank) FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC07C LPRC07C 6.96 LPRC07C 8/16/2010 0 - 0.5 ft N
6-9 (East Bank) FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC09A LPRC09A 8.36 LPRC09A 8/13/2010 0 - 0.5 ft N
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6-9 (West Bank) 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-050 08A-050-C1 7.97 08A-0050-C1AS 9/3/2008 0 - 0.5 ft N
6-9 (West Bank) 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-050 08A-050-C2 7.97 08A-0050-C2AS 9/3/2008 0 - 0.5 ft N
6-9 (West Bank) 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-106 08A-106-C1 8.03 08A-0106-C1AS 9/22/2008 0 - 0.5 ft N
6-9 (West Bank) 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-107 08A-107-C2 8.03 08A-0107-C2AS 9/22/2008 0 - 0.5 ft N
6-9 (West Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0456 12A-0456-C1 6.76 12A-0456-C1AS 2/9/2012 0 - 0.5 ft N
6-9 (West Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0456 12A-0456-C3 6.76 12A-0456-C3AS 2/9/2012 0 - 0.5 ft N
6-9 (West Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0456 12A-0456-G1 6.76 12A-0456-G1AS 2/9/2012 0 - 0.5 ft N
6-9 (West Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0461 12A-0461-C1 7.23 12A-0461-C1AS 2/9/2012 0 - 0.5 ft N
6-9 (West Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0461 12A-0461-C3 7.23 12A-0461-C3AS 2/9/2012 0 - 0.5 ft N
6-9 (West Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0461 12A-0461-G1 7.23 12A-0461-G1AS 2/9/2012 0 - 0.5 ft N
6-9 (West Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0462 12A-0462-C5 7.62 12A-0462-C5AS 1/10/2012 0 - 0.5 ft N
6-9 (West Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0462 12A-0462-C6 7.62 12A-0462-C6AS 1/10/2012 0 - 0.5 ft N
6-9 (West Bank) 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0462 12A-0462-G3 7.62 12A-0462-G3AS 1/10/2012 0 - 0.5 ft N
6-9 (West Bank) 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0512 13B-0512-G1 8.85 13B-0512-G1AS 9/25/2013 0 - 0.5 ft N
6-9 (West Bank) 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0514 13B-0514-G1 8.92 13B-0514-G1AS 9/25/2013 0 - 0.5 ft N
6-9 (West Bank) FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT07C LPRT07C 6.65 LPRT07C 11/4/2009 0 - 0.5 ft N
6-9 (West Bank) FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT07E LPRT07E 6.94 LPRT07E 11/3/2009 0 - 0.5 ft N
6-9 (West Bank) FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT08A LPRT08A 7.05 LPRT08A 11/3/2009 0 - 0.5 ft N
6-9 (West Bank) FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC07B LPRC07B 6.87 LPRC07B 8/12/2010 0 - 0.5 ft N
6-9 (West Bank) FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC07D LPRC07D 6.9 LPRC07D 8/12/2010 0 - 0.5 ft N
6-9 (West Bank) FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC08A LPRC08A 7.51 LPRC08A 8/13/2010 0 - 0.5 ft N

9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-060 08A-060-C1 9.57 08A-0060-C1AS 8/6/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-060 08A-060-C2 9.57 08A-0060-C2AS 8/6/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-060 08A-060-C2 9.57 R17 8/6/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-060 08A-060-G2 9.57 08A-0060-G2AS 8/6/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-065 08A-065-C1 10.55 08A-0065-C1AS 8/28/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-065 08A-065-C1 10.55 R34 8/28/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-065 08A-065-C3 10.55 08A-0065-C3AS 8/28/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-065 08A-065-G2 10.55 08A-0065-G2AS 8/28/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-065 08A-065-G2 10.55 08A-0065-G2AT 8/28/2008 0 - 0.5 ft FD
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-109 08A-109-C2 11.21 08A-0109-C2AS 8/21/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-109 08A-109-C2 11.21 R7 8/21/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-109 08A-109-C3 11.21 08A-0109-C3AS 8/21/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-109 08A-109-G7 11.21 08A-0109-G7AS 8/21/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-109 08A-109-G7 11.21 08A-0109-G7AT 8/21/2008 0 - 0.5 ft FD
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-110 08A-110-C1 11.21 08A-0110-C1AS 8/25/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-110 08A-110-C2 11.21 08A-0110-C2AS 8/25/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-110 08A-110-G2 11.21 08A-0110-G2AS 8/25/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-114 08A-114-C1 9.6 08A-0114-C1AS 9/18/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-114 08A-114-C2 9.6 08A-0114-C2AS 9/18/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-114 08A-114-C3 9.6 08A-0114-C3AS 9/18/2008 0 - 0.5 ft N
9-12 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-114 08A-114-G4 9.6 08A-0114-G4AS 9/18/2008 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0302 11B-0302-C1 10.67 11B-0302-C1AS 10/26/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0302 11B-0302-G2 10.67 11B-0302-G2AS 10/26/2011 0 - 0.5 ft N
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9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0304 11B-0304-C1 10.69 11B-0304-C1AS 10/10/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0304 11B-0304-C2 10.69 11B-0304-C2AS 10/10/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0304 11B-0304-G1 10.69 11B-0304-G1AS 10/10/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0306 11B-0306-C1 10.72 11B-0306-C1AS 10/18/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0306 11B-0306-C3 10.72 11B-0306-C3AS 10/18/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0306 11B-0306-G2 10.72 11B-0306-G2AS 10/18/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0308 11B-0308-C2 10.74 11B-0308-C2AS 10/11/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0308 11B-0308-C3 10.74 11B-0308-C3AS 10/11/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0308 11B-0308-G6 10.74 11B-0308-G6AS 10/11/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0327 11B-0327-C1 10.9 11B-0327-C1AS 9/20/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0327 11B-0327-C2 10.9 11B-0327-C2AS 9/20/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0327 11B-0327-G1 10.9 11B-0327-G1AS 9/20/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0329 11B-0329-C2 10.9 11B-0329-C2AS 9/14/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0329 11B-0329-C3 10.9 11B-0329-C3AS 9/14/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0329 11B-0329-G1 10.9 11B-0329-G1AS 9/14/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0330 11B-0330-C2 10.92 11B-0330-C2AS 10/13/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0330 11B-0330-C4 10.92 11B-0330-C4AS 10/13/2011 0 - 0.5 ft N
9-12 11B River Mile 10.9 Characterization (Oct-Nov 2011) 11B-0330 11B-0330-G1 10.92 11B-0330-G1AS 10/13/2011 0 - 0.5 ft N
9-12 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0473 12A-0473-C4 9.14 12A-0473-C4AS 1/12/2012 0 - 0.5 ft N
9-12 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0473 12A-0473-C5 9.14 12A-0473-C5AS 1/12/2012 0 - 0.5 ft N
9-12 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0476 12A-0476-C2 9.6 12A-0476-C2AS 2/7/2012 0 - 0.5 ft N
9-12 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0476 12A-0476-C3 9.6 12A-0476-C3AS 2/7/2012 0 - 0.5 ft N
9-12 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0476 12A-0476-G1 9.6 12A-0476-G1AS 2/7/2012 0 - 0.5 ft N
9-12 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0477 12A-0477-C2 9.8 12A-0477-C2AS 2/8/2012 0 - 0.5 ft N
9-12 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0477 12A-0477-C3 9.8 12A-0477-C3AS 2/8/2012 0 - 0.5 ft N
9-12 12A LRC Supplemental Sampling Program (Jan-Feb 2012) 12A-0477 12A-0477-G1 9.8 12A-0477-G1AS 2/8/2012 0 - 0.5 ft N
9-12 12E RM 10.9 Addendum A (May 2012) 12E-0355 12E-0355-C02 10.75 12E-0355-C2AS 5/22/2012 0 - 0.5 ft N
9-12 12E RM 10.9 Addendum A (May 2012) 12E-0355 12E-0355-C03 10.75 12E-0355-C3AS 5/22/2012 0 - 0.5 ft N
9-12 12E RM 10.9 Addendum A (May 2012) 12E-0356 12E-0356-C04 10.77 12E-0356-C4AS 5/23/2012 0 - 0.5 ft N
9-12 12E RM 10.9 Addendum A (May 2012) 12E-0356 12E-0356-C05 10.77 12E-0356-C5AS 5/23/2012 0 - 0.5 ft N
9-12 12E RM 10.9 Addendum A (May 2012) 12E-0357 12E-0357-C02 10.83 12E-0357-C2AS 5/24/2012 0 - 0.5 ft N
9-12 12E RM 10.9 Addendum A (May 2012) 12E-0357 12E-0357-C03 10.83 12E-0357-C3AS 5/24/2012 0 - 0.5 ft N
9-12 12E RM 10.9 Addendum A (May 2012) 12E-0358 12E-0358-C01 10.88 12E-0358-C1AS 5/22/2012 0 - 0.5 ft N
9-12 12E RM 10.9 Addendum A (May 2012) 12E-0359 12E-0359-C05 10.94 12E-0359-C5AS 5/23/2012 0 - 0.5 ft N
9-12 12E RM 10.9 Addendum A (May 2012) 12E-0360 12E-0360-C02 10.96 12E-0360-C2AS 5/22/2012 0 - 0.5 ft N
9-12 12E RM 10.9 Addendum A (May 2012) 12E-0360 12E-0360-C02 10.96 12E-0360-C2AT 5/22/2012 0 - 0.5 ft FD
9-12 12E RM 10.9 Addendum A (May 2012) 12E-0361 12E-0361-C01 10.98 12E-0361-C1AS 5/21/2012 0 - 0.5 ft N
9-12 12E RM 10.9 Addendum A (May 2012) 12E-0362 12E-0362-C01 11.02 12E-0362-C1AS 5/23/2012 0 - 0.5 ft N
9-12 12E RM 10.9 Addendum A (May 2012) 12E-0363 12E-0363-C02 11.07 12E-0363-C2AS 5/23/2012 0 - 0.5 ft N
9-12 12E RM 10.9 Addendum A (May 2012) 12E-0364 12E-0364-C02 11.1 12E-0364-C2AS 5/23/2012 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0520 13B-0520-G1 9.37 13B-0520-G1AS 10/3/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0522 13B-0522-G1 9.5 13B-0522-G1AS 10/4/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0522 13B-0522-G1 9.5 13B-0522-G1AT 10/4/2013 0 - 0.5 ft FD
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0523 13B-0523-G2 9.61 13B-0523-G2AS 10/23/2013 0 - 0.5 ft N
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9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0524 13B-0524-C1 9.73 13B-0524-C1AS 10/9/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0524 13B-0524-G1 9.73 13B-0524-G1AS 10/9/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0525 13B-0525-C1 9.85 13B-0525-C1AS 10/9/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0525 13B-0525-C2 9.85 13B-0525-C2AS 10/9/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0525 13B-0525-G1 9.85 13B-0525-G1AS 10/9/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0527 13B-0527-C1 9.99 13B-0527-C1AS 10/8/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0527 13B-0527-C2 9.99 13B-0527-C2AS 10/8/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0527 13B-0527-C3 9.99 13B-0527-C3AS 10/8/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0527 13B-0527-C4 9.99 13B-0527-C4AS 10/8/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0527 13B-0527-G1 9.99 13B-0527-G1AS 10/8/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0534 13B-0534-C2 10.07 13B-0534-C2AS 10/7/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0534 13B-0534-C2 10.07 13B-0534-C2AT 10/7/2013 0 - 0.5 ft FD
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0534 13B-0534-C3 10.07 13B-0534-C3AS 10/7/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0534 13B-0534-C3 10.07 13B-0534-C3AT 10/7/2013 0 - 0.5 ft FD
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0534 13B-0534-G1 10.07 13B-0534-G1AS 10/7/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0534 13B-0534-G1 10.07 13B-0534-G1AT 10/7/2013 0 - 0.5 ft FD
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0536 13B-0536-C1 10.22 13B-0536-C1AS 10/10/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0536 13B-0536-C3 10.22 13B-0536-C3AS 10/10/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0536 13B-0536-G1 10.22 13B-0536-G1AS 10/10/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0539 13B-0539-C2 10.45 13B-0539-C2AS 10/16/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0539 13B-0539-C2 10.45 13B-0539-C2AT 10/16/2013 0 - 0.5 ft FD
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0539 13B-0539-C3 10.45 13B-0539-C3AS 10/16/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0539 13B-0539-C3 10.45 13B-0539-C3AT 10/16/2013 0 - 0.5 ft FD
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0539 13B-0539-G2 10.45 13B-0539-G2AS 10/16/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0539 13B-0539-G2 10.45 13B-0539-G2AT 10/16/2013 0 - 0.5 ft FD
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0542 13B-0542-C2 11.01 13B-0542-C2AS 10/11/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0542 13B-0542-C3 11.01 13B-0542-C3AS 10/11/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0542 13B-0542-G1 11.01 13B-0542-G1AS 10/11/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0543 13B-0543-G1 11.19 13B-0543-G1AS 10/11/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0548 13B-0548-C1 11.46 13B-0548-C1AS 10/18/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0548 13B-0548-C2 11.46 13B-0548-C2AS 10/18/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0548 13B-0548-G1 11.46 13B-0548-G1AS 10/18/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0549 13B-0549-C2 11.67 13B-0549-C2AS 10/17/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0549 13B-0549-C3 11.67 13B-0549-C3AS 10/17/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0549 13B-0549-G1 11.67 13B-0549-G1AS 10/17/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0550 13B-0550-C1 11.71 13B-0550-C1AS 9/26/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0550 13B-0550-C3 11.71 13B-0550-C3AS 9/26/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0550 13B-0550-G1 11.71 13B-0550-G1AS 9/26/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0551 13B-0551-C1 11.77 13B-0551-C1AS 9/24/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0551 13B-0551-C2 11.77 13B-0551-C2AS 9/24/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0551 13B-0551-G2 11.77 13B-0551-G2AS 9/24/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0567 13B-0567-G2 9.33 13B-0567-G2AS 10/4/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0575 13B-0575-C1 11.21 13B-0575-C1AS 10/17/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0575 13B-0575-C4 11.21 13B-0575-C4AS 10/17/2013 0 - 0.5 ft N
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9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0575 13B-0575-G1 11.21 13B-0575-G1AS 10/17/2013 0 - 0.5 ft N
9-12 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0577 13B-0577-G1 11.21 13B-0577-G1AS 10/18/2013 0 - 0.5 ft N
9-12 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH10A LPRH10A 9.69 LPRH10A 11/12/2009 0 - 0.5 ft N
9-12 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH11A LPRH11A 10.61 LPRH11A 11/12/2009 0 - 0.5 ft N
9-12 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH11B LPRH11B 10.96 LPRH11B 11/12/2009 0 - 0.5 ft N
9-12 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH12B LPRH12B 11.25 LPRH12B 11/12/2009 0 - 0.5 ft N
9-12 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT10D LPRT10D 9.62 LPRT10D 10/30/2009 0 - 0.5 ft N
9-12 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT11B LPRT11B 10.6 LPRT11B 10/28/2009 0 - 0.5 ft N
9-12 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT11D LPRT11D 10.75 LPRT11D 10/27/2009 0 - 0.5 ft N
9-12 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT11F LPRT11F 11.01 LPRT11F 10/29/2009 0 - 0.5 ft N
9-12 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT12D LPRT12D 11.63 LPRT12D 10/23/2009 0 - 0.5 ft N
9-12 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT12E LPRT12E 11.75 LPRT12E 10/22/2009 0 - 0.5 ft N
9-12 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT12E LPRT12E 11.75 LPRT12E-FD 10/22/2009 0 - 0.5 ft FD
9-12 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC10A LPRC10A 9.6 LPRC10A 8/13/2010 0 - 0.5 ft N
9-12 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC12A LPRC12A 11.17 LPRC12A 8/13/2010 0 - 0.5 ft N
12-15 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-074 08A-074-C1 12.56 08A-0074-C1AS 8/18/2008 0 - 0.5 ft N
12-15 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-074 08A-074-C1 12.56 R32 8/18/2008 0 - 0.5 ft N
12-15 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-074 08A-074-C2 12.56 08A-0074-C2AS 8/18/2008 0 - 0.5 ft N
12-15 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-074 08A-074-G2 12.56 08A-0074-G2AS 8/18/2008 0 - 0.5 ft N
12-15 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-082 08A-082-C1 14.09 08A-0082-C1AS 12/10/2008 0 - 0.5 ft N
12-15 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-082 08A-082-C2 14.09 08A-0082-C2AS 12/10/2008 0 - 0.5 ft N
12-15 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-082 08A-082-G2 14.09 08A-0082-G2AS 12/10/2008 0 - 0.5 ft N
12-15 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-082 08A-082-G3 14.09 08A-0082-G3AS 12/10/2008 0 - 0.5 ft N
12-15 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-084 08A-084-C1 14.22 08A-0084-C1AS 12/9/2008 0 - 0.5 ft N
12-15 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-084 08A-084-C2 14.22 08A-0084-C2AS 12/9/2008 0 - 0.5 ft N
12-15 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-084 08A-084-G2 14.22 08A-0084-G2AS 12/9/2008 0 - 0.5 ft N
12-15 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-085 08A-085-C1 14.81 08A-0085-C1AS 12/11/2008 0 - 0.5 ft N
12-15 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-085 08A-085-C2 14.81 08A-0085-C2AS 12/11/2008 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0553 13B-0553-C1 12.32 13B-0553-C1AS 10/16/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0553 13B-0553-C2 12.32 13B-0553-C2AS 10/16/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0553 13B-0553-G2 12.32 13B-0553-G2AS 10/16/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0553 13B-0553-G2 12.32 13B-0553-G2AT 10/16/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0554 13B-0554-C1 12.33 13B-0554-C1AS 10/14/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0554 13B-0554-C4 12.33 13B-0554-C4AS 10/14/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0554 13B-0554-G2 12.33 13B-0554-G2AS 10/14/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0556 13B-0556-C1 12.69 13B-0556-C1AS 10/7/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0556 13B-0556-C2 12.69 13B-0556-C2AS 10/7/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0556 13B-0556-C3 12.69 13B-0556-C3AS 10/7/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0556 13B-0556-G1 12.69 13B-0556-G1AS 10/7/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0561 13B-0561-C1 13.73 13B-0561-C1AS 9/30/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0561 13B-0561-C2 13.73 13B-0561-C2AS 9/30/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0561 13B-0561-G3 13.73 13B-0561-G3AS 9/30/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0563 13B-0563-C1 14.44 13B-0563-C1AS 9/24/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0563 13B-0563-C1 14.44 13B-0563-C1AT 9/24/2013 0 - 0.5 ft FD
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12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0563 13B-0563-C2 14.44 13B-0563-C2AS 9/24/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0563 13B-0563-C2 14.44 13B-0563-C2AT 9/24/2013 0 - 0.5 ft FD
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0563 13B-0563-G1 14.44 13B-0563-G1AS 9/24/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0563 13B-0563-G1 14.44 13B-0563-G1AT 9/24/2013 0 - 0.5 ft FD
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0571 13B-0571-C3 12.81 13B-0571-C3AS 10/4/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0571 13B-0571-C4 12.81 13B-0571-C4AS 10/4/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0571 13B-0571-G2 12.81 13B-0571-G2AS 10/3/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0574 13B-0574-C1 13.48 13B-0574-C1AS 10/2/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0574 13B-0574-C2 13.48 13B-0574-C2AS 10/2/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0574 13B-0574-C3 13.48 13B-0574-C3AS 10/2/2013 0 - 0.5 ft N
12-15 13B 2nd LRC Supplemental Sampling Program (Sept-Oct 2013) 13B-0574 13B-0574-G2 13.48 13B-0574-G2AS 10/2/2013 0 - 0.5 ft N
12-15 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH13B LPRH13B 12.86 LPRH13B 11/12/2009 0 - 0.5 ft N
12-15 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT13B LPRT13B 12.29 LPRT13B 10/8/2009 0 - 0.5 ft N
12-15 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT13E LPRT13E 12.59 LPRT13E 10/9/2009 0 - 0.5 ft N
12-15 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT15B LPRT15B 14.09 LPRT15B 10/26/2009 0 - 0.5 ft N
12-15 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT15D LPRT15D 14.24 LPRT15D 10/21/2009 0 - 0.5 ft N
12-15 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC13A LPRC13A 12.38 LPRC13A 8/16/2010 0 - 0.5 ft N
12-15 FSP2Benthic-2010 2010 RI FSP2 Benthic Sediment Sampling (Aug 2010) LPRC15A LPRC15A 14.14 LPRC15A 8/13/2010 0 - 0.5 ft N

15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-089 08A-089-C2 15.5 08A-0089-C2AS 9/17/2008 0 - 0.5 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-089 08A-089-C4 15.5 08A-0089-C4AS 9/17/2008 0 - 0.5 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-090 08A-090-C1 15.63 08A-0090-C1AS 9/11/2008 0 - 0.5 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-090 08A-090-C5 15.63 08A-0090-C5AS 9/11/2008 0 - 0.5 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-092 08A-092-C1 16 08A-0092-C1AS 0-0.7 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-092 08A-092-C4 16 08A-0092-C4AS 0-0.75 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-092 08A-092-C4 16 08A-0092-C4AT 0-0.75 ft FD
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-096 08A-096-C2 17.08 08A-0096-C2AS 9/24/2008 0 - 0.5 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-096 08A-096-C3 17.08 08A-0096-C3AS 9/24/2008 0 - 0.5 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-096 08A-096-G2 17.08 08A-0096-G2AS 9/24/2008 0 - 0.5 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-112 08A-112-C1 15.55 08A-0112-C1AS 9/16/2008 0 - 0.5 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-112 08A-112-C2 15.55 08A-0112-C2AS 9/16/2008 0 - 0.5 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-112 08A-112-C3 15.55 08A-0112-C3AS 9/16/2008 0 - 0.5 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-112 08A-112-G4 15.55 08A-0112-G4AS 9/16/2008 0 - 0.5 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-113 08A-113-C1 15.55 08A-0113-C1AS 9/17/2008 0 - 0.5 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-113 08A-113-C3 15.55 08A-0113-C3AS 9/17/2008 0 - 0.5 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-113 08A-113-C5 15.55 08A-0113-C5AS 9/17/2008 0 - 0.5 ft N
15-17.4 08A 2008 CPG Low-resolution Coring Program 2008 CLRC-113 08A-113-G2 15.55 08A-0113-G2AS 9/17/2008 0 - 0.5 ft N
15-17.4 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH16A LPRH16A 15.5 LPRH16A 11/12/2009 0 - 0.5 ft N
15-17.4 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH16B LPRH16B 15.85 LPRH16B 10/26/2009 0 - 0.5 ft N
15-17.4 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRH17A LPRH17A 17.35 LPRH17A 10/20/2009 0 - 0.5 ft N
15-17.4 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT16C LPRT16C 15.24 LPRT16C 10/29/2009 0 - 0.5 ft N
15-17.4 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT16D LPRT16D 15.53 LPRT16D 10/29/2009 0 - 0.5 ft N
15-17.4 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT16E LPRT16E 15.59 LPRT16E 10/28/2009 0 - 0.5 ft N
15-17.4 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT17A LPRT17A 17.05 LPRT17A 10/20/2009 0 - 0.5 ft N
15-17.4 FSP2Benthic 2009 RI FSP2 Benthic Sediment Sampling (Oct-Nov 2009) LPRT17D LPRT17D 16.55 LPRT17D 10/21/2009 0 - 0.5 ft N
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TABLE 3-2b
ACCESSIBLE SURFACE SEDIMENT SAMPLES INCLUDED IN COPC SELECTION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Code Name Location (Station) 
Code

Sample Location 
Code River Mile

Program
River Mile 
Segment

Sample 
Type

Location
Sample Code Date Sampled

Sample 
Depth 

Interval

Samples Duplicates
River Miles 0-3 56 6
River Miles 3-6 53 5
River Miles 6-9 (East and West Bank) 73 4

River Miles 6-9 (East Bank only) 52 4

River Miles 9-12 115 11
River Miles 12-15 44 3
River Miles 15-17.4 25 1
Total 366 30

Notes:
COPC - Chemical of Potential Concern.
FD - Field Duplicate. FD sample codes end with "AT" or "FD",  the corresponding parent samples match the FD code name but end with "AS" or do not contain an "FD" at the end.
FSP - Field Sampling Program.
ft - Feet.
LRC - Low Resolution Coring.
N - Normal Sample.
RI - Remedial Investigation.
(a) Each sample was not analyzed for all parameters.  See Table 3-1 for a listing of the total number of samples for each analyte.

Number (a)
River Segment
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TABLE 3-3
SURFACE WATER SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Low Flow

Survey 1
August 2011

Survey 2
February 2012

Survey 3
March 2012

Survey 4
June 2012

December 
2012 August 2012 February 

2013 June 2013

11A 12B 12D 12F 12H 12G 12C 13A
Butyltins
KRONE Dibutyltin 14488-53-0 20 20 20 20 12 92 92
KRONE Monobutyltin 78763-54-9 20 20 20 20 12 92 92
KRONE Tetrabutyltin 1461-25-2 20 20 20 20 12 92 92
KRONE Tributyltin 36643-28-4 20 20 20 20 12 92 92
Dioxins and Furans
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 20 20 20 20 20 20 12 12 144 144
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 20 20 20 20 20 20 12 12 144 144
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 20 20 20 20 20 20 12 12 144 144
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 20 20 20 20 20 20 12 12 144 144
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 20 20 20 20 20 20 12 12 144 144
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 20 20 20 20 20 20 12 12 144 144
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 20 20 20 20 20 20 12 12 144 144
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 20 20 20 20 20 20 12 12 144 144
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 20 20 20 20 20 20 12 12 144 144
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 20 20 20 20 20 20 12 12 144 144
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 20 20 20 20 20 20 12 12 144 144
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 20 20 20 20 20 20 12 12 144 144
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 20 20 20 20 20 20 12 12 144 144
SW1613B 2,3,7,8-TCDD 1746-01-6 20 20 20 20 20 20 12 12 144 144
SW1613B 2,3,7,8-TCDF 51207-31-9 20 20 20 20 20 20 12 12 144 144
SW1613B OCDD 3268-87-9 20 20 20 20 20 20 12 12 144 144
SW1613B OCDF 39001-02-0 20 20 20 20 20 20 12 12 144 144
SW1613B Total HpCDD HPCDD 20 20 20 20 20 20 12 12 144 144
SW1613B Total HpCDF HPCDF 20 20 20 20 20 20 12 12 144 144
SW1613B Total HxCDD HXCDD 20 20 20 20 20 20 12 12 144 144
SW1613B Total HxCDF HXCDF 20 20 20 20 20 20 12 12 144 144
SW1613B Total PeCDD PECDD 20 20 20 20 20 20 12 12 144 144
SW1613B Total PeCDF PECDF 20 20 20 20 20 20 12 12 144 144
SW1613B Total TCDD TCDD 20 20 20 20 20 20 12 12 144 144
SW1613B Total TCDF TCDF 20 20 20 20 20 20 12 12 144 144
Metals (Total)
SW6010 Aluminum 7429-90-5 20 20 20 20 12 92 92
SW6020 Antimony 7440-36-0 20 20 20 20 12 92 92
E200.8 Arsenic, Total 7440-38-2 8 15 16 17 8 64
SW6020 Arsenic, Total 7440-38-2 12 5 4 3 4 28
SW6010 Barium 7440-39-3 8 15 16 17 8 64
SW6020 Barium 7440-39-3 12 5 4 3 4 28
E200.8 Beryllium 7440-41-7 8 15 16 17 8 64
SW6020 Beryllium 7440-41-7 12 5 4 3 4 28
E200.8 Cadmium 7440-43-9 8 16 15 14 16 17 8 4 98
SW6020 Cadmium 7440-43-9 12 4 5 6 4 3 4 8 46

92

92

92

144

High Flow

Total Number 
of Samples 

(b)

Analytical Method Chemical Name CAS Number Total Number 
of Samples by 

Event and 
Method

CWCM Sampling Event (a)

Routine

Page 1 of 12 AECOM

Final

July 2017

Final

July 2017



TABLE 3-3
SURFACE WATER SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Low Flow

Survey 1
August 2011

Survey 2
February 2012

Survey 3
March 2012

Survey 4
June 2012

December 
2012 August 2012 February 

2013 June 2013

11A 12B 12D 12F 12H 12G 12C 13A

High Flow

Total Number 
of Samples 

(b)

Analytical Method Chemical Name CAS Number Total Number 
of Samples by 

Event and 
Method

CWCM Sampling Event (a)

Routine

SW6010 Calcium 7440-70-2 20 20 20 20 12 92 92
E200.8 Chromium, Total 7440-47-3 8 15 16 17 8 64
SW6020 Chromium, Total 7440-47-3 12 5 4 3 4 28
E200.8 Cobalt 7440-48-4 8 15 16 17 8 64
SW6020 Cobalt 7440-48-4 12 5 4 3 4 28
E200.8 Copper 7440-50-8 8 16 15 14 16 17 8 4 98
SW6020 Copper 7440-50-8 12 4 5 6 4 3 4 8 46
E335.4 Cyanide 57-12-5 20 20 20 20 12 92 92
SW6010 Iron 7439-89-6 20 20 20 20 12 92 92
E200.8 Lead 7439-92-1 8 16 15 14 16 17 8 4 98
SW6020 Lead 7439-92-1 12 4 5 6 4 3 4 8 46
SW6010 Magnesium 7439-95-4 20 20 20 20 12 92 92
SW6010 Manganese 7439-96-5 20 15 16 17 8 76
SW6020 Manganese 7439-96-5 5 4 3 4 16
E1631E Mercury, Total 7439-97-6 20 20 20 20 20 20 12 12 144 144
E1630 Methyl Mercury 22967-92-6 20 20 20 20 12 92 92
E200.8 Nickel 7440-02-0 8 15 16 17 8 64
SW6020 Nickel 7440-02-0 12 5 4 3 4 28
SW6010 Potassium 7440-09-7 20 20 20 20 12 92 92
SW6020 Selenium 7782-49-2 12 5 4 3 4 28
SW7742 Selenium 7782-49-2 8 15 16 17 8 64
E200.8 Silver 7440-22-4 8 15 16 17 8 64
SW6020 Silver 7440-22-4 12 5 4 3 4 28
SW6010 Sodium 7440-23-5 20 20 20 20 12 92 92
E200.8 Thallium 7440-28-0 8 15 16 17 8 64
SW6020 Thallium 7440-28-0 12 5 4 3 4 28
SW6010 Titanium 7440-32-6 20 20 20 20 12 92 92
SW6010 Vanadium 7440-62-2 8 15 16 17 8 64
SW6020 Vanadium 7440-62-2 12 5 4 3 4 28
E200.8 Zinc 7440-66-6 8 15 16 17 8 64
SW6020 Zinc 7440-66-6 12 5 4 3 4 28

Phosphorous
E365.3 Phosphorus 7723-14-0 20 20 20 20 12 92 92
PAHs
ID-0016 1-Methylnaphthalene 90-12-0 20 20 20 20 12 92 92
ID-0016 1-Methylphenanthrene 832-69-9 20 20 20 20 12 92 92
ID-0016 2,3,5-Trimethylnaphthalene 2245-38-7 20 20 20 20 12 92 92
ID-0016 2,6-Dimethylnaphthalene 581-42-0 20 20 20 20 12 92 92
ID-0016 2-Methylnaphthalene 91-57-6 20 20 20 20 12 92 92
ID-0016 Acenaphthene 83-32-9 20 20 20 20 12 92 92
ID-0016 Acenaphthylene 208-96-8 20 20 20 20 12 92 92

92

92

92

92

92

92

92

92

144

144

92
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TABLE 3-3
SURFACE WATER SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Low Flow

Survey 1
August 2011

Survey 2
February 2012

Survey 3
March 2012

Survey 4
June 2012

December 
2012 August 2012 February 

2013 June 2013

11A 12B 12D 12F 12H 12G 12C 13A

High Flow

Total Number 
of Samples 

(b)

Analytical Method Chemical Name CAS Number Total Number 
of Samples by 

Event and 
Method

CWCM Sampling Event (a)

Routine

ID-0016 Anthracene 120-12-7 20 20 20 20 12 92 92
ID-0016 Benzo(a)anthracene 56-55-3 20 20 20 20 12 92 92
ID-0016 Benzo(a)pyrene 50-32-8 20 20 20 20 12 92 92
ID-0016 Benzo(b)fluoranthene 205-99-2 20 20 20 20 12 92 92
ID-0016 Benzo(E)pyrene 192-97-2 20 20 20 20 12 92 92
ID-0016 Benzo(g,h,i)perylene 191-24-2 20 20 20 20 12 92 92
ID-0016 Benzo(k)fluoranthene 207-08-9 20 20 20 20 12 92 92
ID-0016 C1-Benzanthracene/chrysenes BACC1 20 20 20 20 12 92 92
ID-0016 C1-Dibenzothiophenes DTPC1 20 20 20 20 12 92 92
ID-0016 C1-Fluorenes FLRC1 20 20 20 20 12 92 92
ID-0016 C1-Phenanthrene/anthracenes PATAC1 20 20 20 20 12 92 92
ID-0016 C1-Pyrene/fluoranthenes PFLAC1 20 20 20 20 12 92 92
ID-0016 C2-Benzanthracene/chrysenes BACC2 20 20 20 20 12 92 92
ID-0016 C2-Dibenzothiophenes DTPC2 20 20 20 20 12 92 92
ID-0016 C2-Fluorenes FLRC2 20 20 20 20 12 92 92
ID-0016 C2-NAPHTHALENES NPHC2 20 20 20 20 12 92 92
ID-0016 C2-Phenanthrene/anthracenes PATAC2 20 20 20 20 12 92 92
ID-0016 C3-Benzanthracene/chrysenes BACC3 20 20 20 20 12 92 92
ID-0016 C3-Dibenzothiophenes DTPC3 20 20 20 20 12 92 92
ID-0016 C3-Fluorenes FLRC3 20 20 20 20 12 92 92
ID-0016 C3-NAPHTHALENE NPHC3 20 20 20 20 12 92 92
ID-0016 C3-Phenanthrene/anthracenes PATAC3 20 20 20 20 12 92 92
ID-0016 C4-Benzanthracene/chrysenes BACC4 20 20 20 20 12 92 92
ID-0016 C4-Dibenzothiophenes DTPC4 20 20 20 20 12 92 92
ID-0016 C4-NAPHTHALENE NPHC4 20 20 20 20 12 92 92
ID-0016 C4-Phenanthrenes/anthracenes PATAC4 20 20 20 20 12 92 92
ID-0016 Chrysene 218-01-9 20 20 20 20 12 92 92
ID-0016 Dibenzo(a,h)anthracene 53-70-3 20 20 20 20 12 92 92
ID-0016 Dibenzothiophene 132-65-0 20 20 20 20 12 92 92
ID-0016 Fluoranthene 206-44-0 20 20 20 20 12 92 92
ID-0016 Fluorene 86-73-7 20 20 20 20 12 92 92
ID-0016 Indeno(1,2,3-cd)pyrene 193-39-5 20 20 20 20 12 92 92
ID-0016 Naphthalene 91-20-3 20 20 20 20 12 92 92
ID-0016 Perylene 198-55-0 20 20 20 20 12 92 92
ID-0016 Phenanthrene 85-01-8 20 20 20 20 12 92 92
ID-0016 Pyrene 129-00-0 20 20 20 20 12 92 92
PCBs (Homologs)
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 20 20 20 20 20 20 12 12 144 144
E1668A Dichlorobiphenyl 25512-42-9 20 20 20 20 20 20 12 12 144 144
E1668A Heptachlorobiphenyl 28655-71-2 20 20 20 20 20 20 12 12 144 144
E1668A Hexachlorobiphenyl 26601-64-9 20 20 20 20 20 20 12 12 144 144
E1668A Monochlorobiphenyl 27323-18-8 20 20 20 20 20 20 12 12 144 144
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TABLE 3-3
SURFACE WATER SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Low Flow

Survey 1
August 2011

Survey 2
February 2012

Survey 3
March 2012

Survey 4
June 2012

December 
2012 August 2012 February 

2013 June 2013

11A 12B 12D 12F 12H 12G 12C 13A

High Flow

Total Number 
of Samples 

(b)

Analytical Method Chemical Name CAS Number Total Number 
of Samples by 

Event and 
Method

CWCM Sampling Event (a)

Routine

E1668A Nonachlorobiphenyl 53742-07-7 20 20 20 20 20 20 12 12 144 144
E1668A Octachlorobiphenyl 55722-26-4 20 20 20 20 20 20 12 12 144 144
E1668A Pentachlorobiphenyl 25429-29-2 20 20 20 20 20 20 12 12 144 144
E1668A Tetrachlorobiphenyl 26914-33-0 20 20 20 20 20 20 12 12 144 144
E1668A Trichlorobiphenyl 25323-68-6 20 20 20 20 20 20 12 12 144 144
PCBs (Congeners)
E1668A PCB-1 2051-60-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-10 33146-45-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-100 39485-83-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-101 37680-73-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-102 68194-06-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-103 60145-21-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-104 56558-16-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-105 32598-14-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-106 70424-69-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-107 70424-68-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-108 70362-41-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-109 74472-35-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-11 2050-67-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-110 38380-03-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-111 39635-32-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-112 74472-36-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-113 68194-10-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-114 74472-37-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-115 74472-38-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-116 18259-05-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-117 68194-11-6 20 20 20 20 20 20 12 12 144 144
E1668A PCB-118 31508-00-6 20 20 20 20 20 20 12 12 144 144
E1668A PCB-119 56558-17-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-12 2974-92-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-120 68194-12-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-121 56558-18-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-122 76842-07-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-123 65510-44-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-124 70424-70-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-125 74472-39-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-126 57465-28-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-127 39635-33-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-128 38380-07-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-129 55215-18-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-13 2974-90-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-130 52663-66-8 20 20 20 20 20 20 12 12 144 144
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TABLE 3-3
SURFACE WATER SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Low Flow

Survey 1
August 2011

Survey 2
February 2012

Survey 3
March 2012

Survey 4
June 2012

December 
2012 August 2012 February 

2013 June 2013

11A 12B 12D 12F 12H 12G 12C 13A

High Flow

Total Number 
of Samples 

(b)

Analytical Method Chemical Name CAS Number Total Number 
of Samples by 

Event and 
Method

CWCM Sampling Event (a)

Routine

E1668A PCB-131 61798-70-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-132 38380-05-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-133 35694-04-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-134 52704-70-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-135 52744-13-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-136 38411-22-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-137 35694-06-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-138 35065-28-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-139 56030-56-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-14 34883-41-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-140 59291-64-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-141 52712-04-6 20 20 20 20 20 20 12 12 144 144
E1668A PCB-142 41411-61-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-143 68194-15-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-144 68194-14-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-145 74472-40-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-146 51908-16-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-147 68194-13-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-148 74472-41-6 20 20 20 20 20 20 12 12 144 144
E1668A PCB-149 38380-04-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-15 2050-68-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-150 68194-08-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-151 52663-63-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-152 68194-09-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-153 35065-27-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-154 60145-22-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-155 33979-03-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-156 38380-08-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-157 69782-90-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-158 74472-42-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-159 39635-35-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-16 38444-78-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-160 41411-62-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-161 74472-43-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-162 39635-34-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-163 74472-44-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-164 74472-45-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-165 74472-46-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-166 41411-63-6 20 20 20 20 20 20 12 12 144 144
E1668A PCB-167 52663-72-6 20 20 20 20 20 20 12 12 144 144
E1668A PCB-168 59291-65-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-169 32774-16-6 20 20 20 20 20 20 12 12 144 144
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TABLE 3-3
SURFACE WATER SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Low Flow

Survey 1
August 2011

Survey 2
February 2012

Survey 3
March 2012

Survey 4
June 2012

December 
2012 August 2012 February 

2013 June 2013

11A 12B 12D 12F 12H 12G 12C 13A

High Flow

Total Number 
of Samples 

(b)

Analytical Method Chemical Name CAS Number Total Number 
of Samples by 

Event and 
Method

CWCM Sampling Event (a)

Routine

E1668A PCB-17 37680-66-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-170 35065-30-6 20 20 20 20 20 20 12 12 144 144
E1668A PCB-171 52663-71-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-172 52663-74-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-173 68194-16-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-174 38411-25-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-175 40186-70-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-176 52663-65-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-177 52663-70-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-178 52663-67-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-179 52663-64-6 20 20 20 20 20 20 12 12 144 144
E1668A PCB-18 37680-65-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-180 35065-29-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-181 74472-47-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-182 60145-23-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-183 52663-69-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-184 74472-48-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-185 52712-05-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-186 74472-49-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-187 52663-68-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-188 74487-85-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-189 39635-31-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-19 38444-73-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-190 41411-64-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-191 74472-50-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-192 74472-51-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-193 69782-91-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-194 35694-08-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-195 52663-78-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-196 42740-50-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-197 33091-17-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-198 68194-17-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-199 52663-75-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-2 2051-61-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-20 38444-84-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-200 52663-73-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-201 40186-71-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-202 2136-99-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-203 52663-76-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-204 74472-52-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-205 74472-53-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-206 40186-72-9 20 20 20 20 20 20 12 12 144 144
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TABLE 3-3
SURFACE WATER SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Low Flow

Survey 1
August 2011

Survey 2
February 2012

Survey 3
March 2012

Survey 4
June 2012

December 
2012 August 2012 February 

2013 June 2013

11A 12B 12D 12F 12H 12G 12C 13A

High Flow

Total Number 
of Samples 

(b)

Analytical Method Chemical Name CAS Number Total Number 
of Samples by 

Event and 
Method

CWCM Sampling Event (a)

Routine

E1668A PCB-207 52663-79-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-208 52663-77-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-21 55702-46-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-22 38444-85-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-23 55720-44-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-24 55702-45-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-25 55712-37-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-26 38444-81-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-27 38444-76-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-28 7012-37-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-29 15862-07-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-3 2051-62-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-30 35693-92-6 20 20 20 20 20 20 12 12 144 144
E1668A PCB-31 16606-02-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-32 38444-77-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-33 38444-86-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-34 37680-68-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-35 37680-69-6 20 20 20 20 20 20 12 12 144 144
E1668A PCB-36 38444-87-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-37 38444-90-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-38 53555-66-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-39 38444-88-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-4 13029-08-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-40 38444-93-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-41 52663-59-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-42 36559-22-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-43 70362-46-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-44 41464-39-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-45 70362-45-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-46 41464-47-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-47 2437-79-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-48 70362-47-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-49 41464-40-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-5 16605-91-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-50 62796-65-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-51 68194-04-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-52 35693-99-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-53 41464-41-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-54 15968-05-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-55 74338-24-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-56 41464-43-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-57 70424-67-8 20 20 20 20 20 20 12 12 144 144
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TABLE 3-3
SURFACE WATER SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Low Flow

Survey 1
August 2011

Survey 2
February 2012

Survey 3
March 2012

Survey 4
June 2012

December 
2012 August 2012 February 

2013 June 2013

11A 12B 12D 12F 12H 12G 12C 13A

High Flow

Total Number 
of Samples 

(b)

Analytical Method Chemical Name CAS Number Total Number 
of Samples by 

Event and 
Method

CWCM Sampling Event (a)

Routine

E1668A PCB-58 41464-49-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-59 74472-33-6 20 20 20 20 20 20 12 12 144 144
E1668A PCB-6 25569-80-6 20 20 20 20 20 20 12 12 144 144
E1668A PCB-60 33025-41-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-61 33284-53-6 20 20 20 20 20 20 12 12 144 144
E1668A PCB-62 54230-22-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-63 74472-34-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-64 52663-58-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-65 33284-54-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-66 32598-10-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-67 73575-53-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-68 73575-52-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-69 60233-24-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-7 33284-50-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-70 32598-11-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-71 41464-46-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-72 41464-42-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-73 74338-23-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-74 32690-93-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-75 32598-12-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-76 70362-48-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-77 32598-13-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-78 70362-49-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-79 41464-48-6 20 20 20 20 20 20 12 12 144 144
E1668A PCB-8 34883-43-7 20 20 20 20 20 20 12 12 144 144
E1668A PCB-80 33284-52-5 20 20 20 20 20 20 12 12 144 144
E1668A PCB-81 70362-50-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-82 52663-62-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-83 60145-20-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-84 52663-60-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-85 65510-45-4 20 20 20 20 20 20 12 12 144 144
E1668A PCB-86 55312-69-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-87 38380-02-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-88 55215-17-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-89 73575-57-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-9 34883-39-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-90 68194-07-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-91 68194-05-8 20 20 20 20 20 20 12 12 144 144
E1668A PCB-92 52663-61-3 20 20 20 20 20 20 12 12 144 144
E1668A PCB-93 73575-56-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-94 73575-55-0 20 20 20 20 20 20 12 12 144 144
E1668A PCB-95 38379-99-6 20 20 20 20 20 20 12 12 144 144
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TABLE 3-3
SURFACE WATER SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Low Flow

Survey 1
August 2011

Survey 2
February 2012

Survey 3
March 2012

Survey 4
June 2012

December 
2012 August 2012 February 

2013 June 2013

11A 12B 12D 12F 12H 12G 12C 13A

High Flow

Total Number 
of Samples 

(b)

Analytical Method Chemical Name CAS Number Total Number 
of Samples by 

Event and 
Method

CWCM Sampling Event (a)

Routine

E1668A PCB-96 73575-54-9 20 20 20 20 20 20 12 12 144 144
E1668A PCB-97 41464-51-1 20 20 20 20 20 20 12 12 144 144
E1668A PCB-98 60233-25-2 20 20 20 20 20 20 12 12 144 144
E1668A PCB-99 38380-01-7 20 20 20 20 20 20 12 12 144 144
Pesticides
E1699M 2,4'-DDD 53-19-0 20 20 20 20 12 92 92
E1699M 2,4'-DDE 3424-82-6 20 20 20 20 12 92 92
E1699M 2,4'-DDT 789-02-6 20 20 20 20 12 92 92
E1699M 4,4'-DDD 72-54-8 20 20 20 20 12 92 92
E1699M 4,4'-DDE 72-55-9 20 20 20 20 12 92 92
E1699M 4,4'-DDT 50-29-3 20 20 20 20 12 92 92
E1699M Aldrin 309-00-2 20 20 20 20 12 92 92
E1699M alpha-BHC 319-84-6 20 20 20 20 12 92 92
E1699M beta-BHC 319-85-7 20 20 20 20 12 92 92
E1699M cis-Chlordane 5103-71-9 20 20 20 20 12 92 92
E1699M cis-Nonachlor 5103-73-1 20 20 20 20 12 92 92
E1699M delta-BHC 319-86-8 20 20 20 20 12 92 92
E1699M Dieldrin 60-57-1 20 20 20 20 12 92 92
E1699M Endosulfan I 959-98-8 20 20 20 20 12 92 92
E1699M Endosulfan II 33213-65-9 20 20 20 20 12 92 92
E1699M Endosulfan Sulfate 1031-07-8 20 20 20 20 12 92 92
E1699M Endrin 72-20-8 20 20 20 20 12 92 92
E1699M Endrin aldehyde 7421-93-4 20 20 20 20 12 92 92
E1699M Endrin ketone 53494-70-5 20 20 20 20 12 92 92
E1699M gamma-BHC (Lindane) 58-89-9 20 20 20 20 12 92 92
E1699M Heptachlor 76-44-8 20 20 20 20 12 92 92
E1699M Heptachlor Epoxide 1024-57-3 20 20 20 20 12 92 92
E1699M Hexachlorobenzene 118-74-1 20 20 20 20 12 92 92
E1699M Methoxychlor 72-43-5 20 20 20 20 12 92 92
E1699M Oxy-chlordane 27304-13-8 20 20 20 20 12 92 92
E1699M trans-Chlordane 5103-74-2 20 20 20 20 12 92 92
E1699M trans-Nonachlor 39765-80-5 20 20 20 20 12 92 92
SVOCS
SW8270 LL 1,1'-Biphenyl 92-52-4 20 20 20 20 12 92 92
SW8270 LL 1,2,4,5-Tetrachlorobenzene 95-94-3 20 20 20 20 12 92 92
SW8270 LL 1,4-Dioxane 123-91-1 20 20 20 20 12 92 92
SW8270 LL 2,2'-oxybis(1-Chloropropane) 108-60-1 20 20 20 20 12 92 92
SW8270 LL 2,3,4,6-Tetrachlorophenol 58-90-2 20 20 20 20 12
SW8270 LL 2,4,5-Trichlorophenol 95-95-4 20 20 20 20 12 92 92
SW8270 LL 2,4,6-Trichlorophenol 88-06-2 20 20 20 20 12 92 92
SW8270 LL 2,4-Dichlorophenol 120-83-2 20 20 20 20 12 92 92
SW8270 LL 2,4-Dimethylphenol 105-67-9 20 20 20 20 12 92 92
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TABLE 3-3
SURFACE WATER SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Low Flow
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Survey 2
February 2012

Survey 3
March 2012

Survey 4
June 2012

December 
2012 August 2012 February 
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11A 12B 12D 12F 12H 12G 12C 13A

High Flow

Total Number 
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(b)

Analytical Method Chemical Name CAS Number Total Number 
of Samples by 

Event and 
Method

CWCM Sampling Event (a)

Routine

SW8270 LL 2,4-Dinitrophenol 51-28-5 20 20 20 20 12 92 92
SW8270 LL 2,4-Dinitrotoluene 121-14-2 20 20 20 20 12 92 92
SW8270 LL 2,6-Dinitrotoluene 606-20-2 20 20 20 20 12 92 92
SW8270 LL 2-Chloronaphthalene 91-58-7 20 20 20 20 12 92 92
SW8270 LL 2-Chlorophenol 95-57-8 20 20 20 20 12 92 92
SW8270 LL 2-Methylnaphthalene 91-57-6 20 20 20 20 12 92 92
SW8270 LL 2-Methylphenol 95-48-7 20 20 20 20 12 92 92
SW8270 LL 2-Nitroaniline 88-74-4 20 20 20 20 12 92 92
SW8270 LL 2-Nitrophenol 88-75-5 20 20 20 20 12 92 92
SW8270 LL 3,3'-Dichlorobenzidine 91-94-1 20 20 20 20 12 92 92
SW8270 LL 3-Nitroaniline 99-09-2 20 20 20 20 12 92 92
SW8270 LL 4,6-Dinitro-2-methylphenol 534-52-1 20 20 20 20 12 92 92
SW8270 LL 4-Bromophenyl-phenylether 101-55-3 20 20 20 20 12 92 92
SW8270 LL 4-Chloro-3-methylphenol 59-50-7 20 20 20 20 12 92 92
SW8270 LL 4-Chloroaniline 106-47-8 20 20 20 20 12 92 92
SW8270 LL 4-Chlorophenyl-phenylether 7005-72-3 20 20 20 20 12 92 92
SW8270 LL 4-Methylphenol 106-44-5 20 20 20 20 12 92 92
SW8270 LL 4-Nitroaniline 100-01-6 20 20 20 20 12 92 92
SW8270 LL 4-Nitrophenol 100-02-7 20 20 20 20 12 92 92
SW8270 LL Acenaphthene 83-32-9 20 20 20 20 12 92 92
SW8270 LL Acenaphthylene 208-96-8 20 20 20 20 12 92 92
SW8270 LL Acetophenone 98-86-2 20 20 20 20 12 92 92
SW8270 LL Anthracene 120-12-7 20 20 20 20 12 92 92
SW8270 LL Atrazine 1912-24-9 20 20 20 20 12 92 92
SW8270 LL Benzaldehyde 100-52-7 20 20 20 20 12 92 92
SW8270 LL Benzo(a)anthracene 56-55-3 20 20 20 20 12 92 92
SW8270 LL Benzo(a)pyrene 50-32-8 20 20 20 20 12 92 92
SW8270 LL Benzo(b)fluoranthene 205-99-2 20 20 20 20 12 92 92
SW8270 LL Benzo(g,h,i)perylene 191-24-2 20 20 20 20 12 92 92
SW8270 LL Benzo(k)fluoranthene 207-08-9 20 20 20 20 12 92 92
SW8270 LL bis-(2-chloroethoxy)methane 111-91-1 20 20 20 20 12 92 92
SW8270 LL bis-(2-Chloroethyl)ether 111-44-4 20 20 20 20 12 92 92
SW8270 LL bis-(2-Ethylhexyl)phthalate 117-81-7 20 20 20 20 12 92 92
SW8270 LL Butylbenzylphthalate 85-68-7 20 20 20 20 12 92 92
SW8270 LL Caprolactam 105-60-2 20 20 20 20 12 92 92
SW8270 LL Carbazole 86-74-8 20 20 20 20 12 92 92
SW8270 LL Chrysene 218-01-9 20 20 20 20 12 92 92
SW8270 LL Dibenzo(a,h)anthracene 53-70-3 20 20 20 20 12 92 92
SW8270 LL Dibenzofuran 132-64-9 20 20 20 20 12 92 92
SW8270 LL Diethylphthalate 84-66-2 20 20 20 20 12 92 92
SW8270 LL Dimethylphthalate 131-11-3 20 20 20 20 12 92 92
SW8270 LL Di-n-butylphthalate 84-74-2 20 20 20 20 12 92 92
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TABLE 3-3
SURFACE WATER SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD
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LOWER PASSAIC RIVER STUDY AREA
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SW8270 LL Di-n-octylphthalate 117-84-0 20 20 20 20 12 92 92
SW8270 LL Fluoranthene 206-44-0 20 20 20 20 12 92 92
SW8270 LL Fluorene 86-73-7 20 20 20 20 12 92 92
SW8270 LL Hexachlorobenzene 118-74-1 20 20 20 20 12 92 92
SW8270 LL Hexachlorobutadiene 87-68-3 20 20 20 20 12 92 92
SW8270 LL Hexachlorocyclo-pentadiene 77-47-4 20 20 20 20 12 92 92
SW8270 LL Hexachloroethane 67-72-1 20 20 20 20 12 92 92
SW8270 LL Indeno(1,2,3-cd)pyrene 193-39-5 20 20 20 20 12 92 92
SW8270 LL Isophorone 78-59-1 20 20 20 20 12 92 92
SW8270 LL Naphthalene 91-20-3 20 20 20 20 12 92 92
SW8270 LL Nitrobenzene 98-95-3 20 20 20 20 12 92 92
SW8270 LL N-Nitroso-di-n-propylamine 621-64-7 20 20 20 20 12 92 92
SW8270 LL N-Nitrosodiphenylamine 86-30-6 20 20 20 20 12 92 92
SW8270 LL Pentachlorophenol 87-86-5 20 20 20 20 12 92 92
SW8270 LL Phenanthrene 85-01-8 20 20 20 20 12 92 92
SW8270 LL Phenol 108-95-2 20 20 20 20 12 92 92
SW8270 LL Pyrene 129-00-0 20 20 20 20 12 92 92
VOCs
SW8260C 1,1,1-Trichloroethane 71-55-6 20 20 20 20 12 92 92
SW8260C 1,1,2,2-Tetrachloroethane 79-34-5 20 20 20 20 12 92 92
SW8260C 1,1,2-Trichloroethane 79-00-5 20 20 20 20 12 92 92
SW8260C 1,1-Dichloroethane 75-34-3 20 20 20 20 12 92 92
SW8260C 1,1-Dichloroethene 75-35-4 20 20 20 20 12 92 92
SW8260C 1,2,3-Trichlorobenzene 87-61-6 20 20 20 20 12 92 92
SW8260C 1,2,4-Trichlorobenzene 120-82-1 20 20 20 20 12 92 92
SW8260C 1,2-Dibromo-3-chloropropane 96-12-8 20 20 20 20 12 92 92
SW8260C 1,2-Dibromoethane 106-93-4 20 20 20 20 12 92 92
SW8260C 1,2-Dichlorobenzene 95-50-1 20 20 20 20 12 92 92
SW8260C 1,2-Dichloroethane 107-06-2 20 20 20 20 12 92 92
SW8260C 1,2-Dichloropropane 78-87-5 20 20 20 20 12 92 92
SW8260C 1,3-Dichlorobenzene 541-73-1 20 20 20 20 12 92 92
SW8260C 1,4-Dichlorobenzene 106-46-7 20 20 20 20 12 92 92
SW8260C 2-Butanone 78-93-3 20 20 20 20 12 92 92
SW8260C 2-Hexanone 591-78-6 20 20 20 20 12 92 92
SW8260C 4-Methyl-2-pentanone 108-10-1 20 20 20 20 12 92 92
SW8260C Acetone 67-64-1 20 20 20 20 12 92 92
SW8260C Benzene 71-43-2 20 20 20 20 12 92 92
SW8260C Bromochloromethane 74-97-5 20 20 20 20 12 92 92
SW8260C Bromodichloromethane 75-27-4 20 20 20 20 12 92 92
SW8260C Bromoform 75-25-2 20 20 20 20 12 92 92
SW8260C Bromomethane 74-83-9 20 20 20 20 12 92 92
SW8260C Carbon Disulfide 75-15-0 20 20 20 20 12 92 92
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TABLE 3-3
SURFACE WATER SAMPLES PER SAMPLING EVENT AND ANALYTICAL METHOD

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA
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SW8260C Carbon Tetrachloride 56-23-5 20 20 20 20 12 92 92
SW8260C Chlorobenzene 108-90-7 20 20 20 20 12 92 92
SW8260C Chloroethane 75-00-3 20 20 20 20 12 92 92
SW8260C Chloroform 67-66-3 20 20 20 20 12 92 92
SW8260C Chloromethane 74-87-3 20 20 20 20 12 92 92
SW8260C cis-1,2-Dichloroethylene 156-59-2 20 20 20 20 12 92 92
SW8260C cis-1,3-Dichloropropene 10061-01-5 20 20 20 20 12 92 92
SW8260C Cyclohexane 110-82-7 20 20 20 20 12 92 92
SW8260C Dibromochloromethane 124-48-1 20 20 20 20 12 92 92
SW8260C Dichlorodifluoromethane 75-71-8 20 20 20 20 12 92 92
SW8260C Ethylbenzene 100-41-4 20 20 20 20 12 92 92
SW8260C Isopropylbenzene 98-82-8 20 20 20 20 12 92 92
SW8260C m, p-Xylene XYLMP 20 20 20 20 12 92 92
SW8260C Methyl Acetate 79-20-9 20 20 20 20 12 92 92
SW8260C Methyl tert-Butyl Ether (MTBE) 1634-04-4 20 20 20 20 12 92 92
SW8260C Methylcyclohexane 108-87-2 20 20 20 20 12 92 92
SW8260C Methylene Chloride 75-09-2 20 20 20 20 12 92 92
SW8260C o-Xylene 95-47-6 20 20 20 20 12 92 92
SW8260C Styrene 100-42-5 20 20 20 20 12 92 92
SW8260C Tetrachloroethylene 127-18-4 20 20 20 20 12 92 92
SW8260C Toluene 108-88-3 20 20 20 20 12 92 92
SW8260C trans-1,2-Dichloroethene 156-60-5 20 20 20 20 12 92 92
SW8260C trans-1,3-Dichloropropene 10061-02-6 20 20 20 20 12 92 92
SW8260C Trichloroethene 79-01-6 20 20 20 20 12 92 92
SW8260C Trichlorofluoromethane 75-69-4 20 20 20 20 12 92 92
SW8260C Trichlorotrifluoroethane 26523-64-8 20 20 20 20 12 92 92
SW8260C Vinyl Chloride 75-01-4 20 20 20 20 12 92 92
Notes:
Blank cells - Chemical not analyzed in this sampling event.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
CWCM - Chemical Water Column Monitoring.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
SVOC - Semi-Volatile Organic Compound.
VOC - Volatile Organic Compound.
(a) All surface water data from the RI/FS FSP1 2011-2013 routine, and low flow and high flow chemical water column monitoring events (AECOM [in prep]).
(b) Total count reflects all samples analyzed for the listed chemical, including any R-qualified results which are not included in COPC selection.
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TABLE 3-4
SURFACE WATER SAMPLES INCLUDED IN COPC SELECTION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Code Name Code River Mile
11A CWCM - Routine Event Surface Water (shallow) 11A-T000 RM 0 11A-CE01-T000-AS 8/17/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-T000 RM 0 11A-CE02-T000-AS 8/17/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-T000 RM 0 11A-CE03-T000-AS 8/17/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-T000 RM 0 11A-CE04-T000-AS 8/17/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-T014 RM 1.4 11A-CE01-T014-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-T014 RM 1.4 11A-CE02-T014-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-T014 RM 1.4 11A-CE03-T014-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-T014 RM 1.4 11A-CE04-T014-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-T102 RM 10.2 11A-CE01-T102-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-T102 RM 10.2 11A-CE02-T102-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-T102 RM 10.2 11A-CE03-T102-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-T102 RM 10.2 11A-CE04-T102-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-TTR1 RM 6.4-7.7 11A-CE01-TTR1-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-TTR1 RM 6.4-7.7 11A-CE02-TTR1-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-TTR1 RM 6.4-7.7 11A-CE03-TTR1-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-TTR1 RM 6.4-7.7 11A-CE04-TTR1-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-TTR2 RM 2-4.8 11A-CE01-TTR2-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-TTR2 RM 2-4.8 11A-CE02-TTR2-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-TTR2 RM 2-4.8 11A-CE02-TTR2-AT 8/16/2011 FD
11A CWCM - Routine Event Surface Water (shallow) 11A-TTR2 RM 2-4.8 11A-CE03-TTR2-AS 8/16/2011 N
11A CWCM - Routine Event Surface Water (shallow) 11A-TTR2 RM 2-4.8 11A-CE04-TTR2-AS 8/16/2011 N

12B CWCM - Routine Event Surface Water (shallow) 12B-T000 RM 0 12B-CE01-T000-AS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-T000 RM 0 12B-CE02-T000-AS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-T000 RM 0 12B-CE03-T000-AS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-T000 RM 0 12B-CE04-T000-AS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-T014 RM 1.4 12B-CE01-T014-AS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-T014 RM 1.4 12B-CE02-T014-AS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-T014 RM 1.4 12B-CE03-T014-AS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-T014 RM 1.4 12B-CE04-T014-AS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-T102 RM 10.2 12B-CE01-T102-AS 2/20/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-T102 RM 10.2 12B-CE02-T102-AS 2/20/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-T102 RM 10.2 12B-CE03-T102-AS 2/20/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-T102 RM 10.2 12B-CE04-T102-AS 2/20/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-TTR1 RM 6.4-7.7 12B-CE01-TTR1-AS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-TTR1 RM 6.4-7.7 12B-CE02-TTR1-BS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-TTR1 RM 6.4-7.7 12B-CE03-TTR1-AS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-TTR1 RM 6.4-7.7 12B-CE04-TTR1-AS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-TTR2 RM 2-4.8 12B-CE01-TTR2-AS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-TTR2 RM 2-4.8 12B-CE02-TTR2-AS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-TTR2 RM 2-4.8 12B-CE03-TTR2-AS 2/21/2012 N
12B CWCM - Routine Event Surface Water (shallow) 12B-TTR2 RM 2-4.8 12B-CE04-TTR2-AS 2/21/2012 N

12D CWCM - Routine Event Surface Water (shallow) 12D-T000 RM 0 12D-CE01-T000-AS 3/27/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-T000 RM 0 12D-CE02-T000-AS 3/27/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-T000 RM 0 12D-CE03-T000-AS 3/27/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-T000 RM 0 12D-CE04-T000-AS 3/27/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-T014 RM 1.4 12D-CE01-T014-AS 3/27/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-T014 RM 1.4 12D-CE02-T014-AS 3/27/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-T014 RM 1.4 12D-CE03-T014-AS 3/27/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-T014 RM 1.4 12D-CE04-T014-AS 3/27/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-T102 RM 10.2 12D-CE01-T102-AS 3/26/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-T102 RM 10.2 12D-CE02-T102-AS 3/26/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-T102 RM 10.2 12D-CE03-T102-AS 3/26/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-T102 RM 10.2 12D-CE04-T102-AS 3/26/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-TTR1 RM 6.4-7.7 12D-CE01-TTR1-AS 3/27/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-TTR1 RM 6.4-7.7 12D-CE02-TTR1-AS 3/27/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-TTR1 RM 6.4-7.7 12D-CE02-TTR1-AT 3/27/2012 FD
12D CWCM - Routine Event Surface Water (shallow) 12D-TTR1 RM 6.4-7.7 12D-CE03-TTR1-AS 3/27/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-TTR1 RM 6.4-7.7 12D-CE04-TTR1-AS 3/27/2012 N

Sample 
Type

Program
Matrix

Location
Sample Name Date Sampled
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TABLE 3-4
SURFACE WATER SAMPLES INCLUDED IN COPC SELECTION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Code Name Code River Mile
Sample 

Type
Program

Matrix
Location

Sample Name Date Sampled

12D CWCM - Routine Event Surface Water (shallow) 12D-TTR2 RM 2-4.8 12D-CE01-TTR2-AS 3/27/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-TTR2 RM 2-4.8 12D-CE02-TTR2-AS 3/27/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-TTR2 RM 2-4.8 12D-CE02-TTR2-AT 3/27/2012 FD
12D CWCM - Routine Event Surface Water (shallow) 12D-TTR2 RM 2-4.8 12D-CE03-TTR2-AS 3/27/2012 N
12D CWCM - Routine Event Surface Water (shallow) 12D-TTR2 RM 2-4.8 12D-CE04-TTR2-AS 3/27/2012 N

12F CWCM - Routine Event Surface Water (shallow) 12F-T000 RM 0 12F-CE01-T000-AS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-T000 RM 0 12F-CE02-T000-BS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-T000 RM 0 12F-CE03-T000-AS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-T000 RM 0 12F-CE04-T000-AS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-T014 RM 1.4 12F-CE01-T014-AS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-T014 RM 1.4 12F-CE02-T014-AS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-T014 RM 1.4 12F-CE03-T014-AS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-T014 RM 1.4 12F-CE04-T014-AS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-T102 RM 10.2 12F-CE01-T102-AS 6/4/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-T102 RM 10.2 12F-CE02-T102-AS 6/4/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-T102 RM 10.2 12F-CE03-T102-AS 6/4/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-T102 RM 10.2 12F-CE04-T102-AS 6/4/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-TTR1 RM 6.4-7.7 12F-CE01-TTR1-AS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-TTR1 RM 6.4-7.7 12F-CE02-TTR1-AS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-TTR1 RM 6.4-7.7 12F-CE02-TTR1-AT 6/5/2012 FD
12F CWCM - Routine Event Surface Water (shallow) 12F-TTR1 RM 6.4-7.7 12F-CE03-TTR1-AS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-TTR1 RM 6.4-7.7 12F-CE04-TTR1-AS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-TTR2 RM 2-4.8 12F-CE01-TTR2-AS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-TTR2 RM 2-4.8 12F-CE02-TTR2-AS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-TTR2 RM 2-4.8 12F-CE02-TTR2-AT 6/5/2012 FD
12F CWCM - Routine Event Surface Water (shallow) 12F-TTR2 RM 2-4.8 12F-CE03-TTR2-AS 6/5/2012 N
12F CWCM - Routine Event Surface Water (shallow) 12F-TTR2 RM 2-4.8 12F-CE04-TTR2-AS 6/5/2012 N

12G CWCM - Low Flow Event Surface Water (shallow) 12G-T000 RM 0 12G-CE01-T000-AS 8/29/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-T000 RM 0 12G-CE02-T000-AS 8/29/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-T000 RM 0 12G-CE03-T000-AS 8/29/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-T000 RM 0 12G-CE04-T000-AS 8/29/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-T014 RM 1.4 12G-CE01-T014-AS 8/29/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-T014 RM 1.4 12G-CE02-T014-AS 8/29/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-T014 RM 1.4 12G-CE03-T014-AS 8/29/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-T014 RM 1.4 12G-CE04-T014-AS 8/29/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-T102 RM 10.2 12G-CE01-T102-AS 8/30/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-T102 RM 10.2 12G-CE02-T102-AS 8/30/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-T102 RM 10.2 12G-CE03-T102-AS 8/30/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-T102 RM 10.2 12G-CE04-T102-AS 8/30/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-TTR1 RM 6.4-7.7 12G-CE01-TTR1-AS 8/30/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-TTR1 RM 6.4-7.7 12G-CE02-TTR1-AS 8/30/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-TTR1 RM 6.4-7.7 12G-CE02-TTR1-AT 8/30/2012 FD
12G CWCM - Low Flow Event Surface Water (shallow) 12G-TTR1 RM 6.4-7.7 12G-CE03-TTR1-AS 8/30/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-TTR1 RM 6.4-7.7 12G-CE04-TTR1-AS 8/30/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-TTR2 RM 2-4.8 12G-CE01-TTR2-AS 8/30/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-TTR2 RM 2-4.8 12G-CE02-TTR2-AS 8/30/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-TTR2 RM 2-4.8 12G-CE02-TTR2-AT 8/30/2012 FD
12G CWCM - Low Flow Event Surface Water (shallow) 12G-TTR2 RM 2-4.8 12G-CE03-TTR2-AS 8/30/2012 N
12G CWCM - Low Flow Event Surface Water (shallow) 12G-TTR2 RM 2-4.8 12G-CE04-TTR2-AS 8/30/2012 N

12C CWCM - High Flow Event Surface Water (shallow) 12C-T000 RM 0 12C-CE11-T000-AS 2/27/2013 N
12C CWCM - High Flow Event Surface Water (shallow) 12C-T014 RM 1.4 12C-CE11-T014-AS 2/27/2013 N
12C CWCM - High Flow Event Surface Water (shallow) 12C-T102 RM 10.2 12C-CE11-T102-AS 2/27/2013 N
12C CWCM - High Flow Event Surface Water (shallow) 12C-T000 RM 0 12C-CE12-T000-AS 2/27/2013 N
12C CWCM - High Flow Event Surface Water (shallow) 12C-T014 RM 1.4 12C-CE12-T014-AS 2/27/2013 N
12C CWCM - High Flow Event Surface Water (shallow) 12C-T102 RM 10.2 12C-CE12-T102-AS 2/27/2013 N
12C CWCM - High Flow Event Surface Water (shallow) 12C-T000 RM 0 12C-CE20-T000-AS 2/28/2013 N
12C CWCM - High Flow Event Surface Water (shallow) 12C-T014 RM 1.4 12C-CE20-T014-AS 2/28/2013 N
12C CWCM - High Flow Event Surface Water (shallow) 12C-T102 RM 10.2 12C-CE20-T102-AS 2/28/2013 N
12C CWCM - High Flow Event Surface Water (shallow) 12C-T000 RM 0 12C-CE21-T000-AS 3/4/2013 N
12C CWCM - High Flow Event Surface Water (shallow) 12C-T014 RM 1.4 12C-CE21-T014-AS 3/4/2013 N
12C CWCM - High Flow Event Surface Water (shallow) 12C-T102 RM 10.2 12C-CE21-T102-AS 3/4/2013 N
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TABLE 3-4
SURFACE WATER SAMPLES INCLUDED IN COPC SELECTION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Code Name Code River Mile
Sample 

Type
Program

Matrix
Location

Sample Name Date Sampled

12H CWCM - Routine Event Surface Water (shallow) 12H-T000 RM 0 12H-CE01-T000-AS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-T014 RM 1.4 12H-CE01-T014-AS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-T102 RM 10.2 12H-CE01-T102-AS 12/10/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-TTR1 RM 6.4-7.7 12H-CE01-TTR1-AS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-TTR2 RM 2-4.8 12H-CE01-TTR2-AS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-T000 RM 0 12H-CE02-T000-AS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-T014 RM 1.4 12H-CE02-T014-AS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-T102 RM 10.2 12H-CE02-T102-AS 12/10/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-TTR1 RM 6.4-7.7 12H-CE02-TTR1-AS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-TTR1 RM 6.4-7.7 12H-CE02-TTR1-AT 12/11/2012 FD
12H CWCM - Routine Event Surface Water (shallow) 12H-TTR2 RM 2-4.8 12H-CE02-TTR2-AS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-TTR2 RM 2-4.8 12H-CE02-TTR2-AT 12/11/2012 FD
12H CWCM - Routine Event Surface Water (shallow) 12H-T000 RM 0 12H-CE03-T000-AS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-T014 RM 1.4 12H-CE03-T014-AS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-T102 RM 10.2 12H-CE03-T102-AS 12/10/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-TTR1 RM 6.4-7.7 12H-CE03-TTR1-AS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-TTR2 RM 2-4.8 12H-CE03-TTR2-BS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-T000 RM 0 12H-CE04-T000-AS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-T014 RM 1.4 12H-CE04-T014-AS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-T102 RM 10.2 12H-CE04-T102-AS 12/10/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-TTR1 RM 6.4-7.7 12H-CE04-TTR1-AS 12/11/2012 N
12H CWCM - Routine Event Surface Water (shallow) 12H-TTR2 RM 2-4.8 12H-CE04-TTR2-AS 12/11/2012 N

13A CWCM - High Flow Event Surface Water (shallow) 13A-T000 RM 0 13A-CE11-T000-AS 6/7/2013 N
13A CWCM - High Flow Event Surface Water (shallow) 13A-T014 RM 1.4 13A-CE11-T014-AS 6/7/2013 N
13A CWCM - High Flow Event Surface Water (shallow) 13A-T102 RM 10.2 13A-CE11-T102-AS 6/7/2013 N
13A CWCM - High Flow Event Surface Water (shallow) 13A-T000 RM 0 13A-CE12-T000-AS 6/8/2013 N
13A CWCM - High Flow Event Surface Water (shallow) 13A-T014 RM 1.4 13A-CE12-T014-AS 6/8/2013 N
13A CWCM - High Flow Event Surface Water (shallow) 13A-T102 RM 10.2 13A-CE12-T102-AS 6/8/2013 N
13A CWCM - High Flow Event Surface Water (shallow) 13A-T000 RM 0 13A-CE20-T000-AS 6/9/2013 N
13A CWCM - High Flow Event Surface Water (shallow) 13A-T014 RM 1.4 13A-CE20-T014-AS 6/9/2013 N
13A CWCM - High Flow Event Surface Water (shallow) 13A-T102 RM 10.2 13A-CE20-T102-AS 6/9/2013 N
13A CWCM - High Flow Event Surface Water (shallow) 13A-T000 RM 0 13A-CE21-T000-AS 6/20/2013 N
13A CWCM - High Flow Event Surface Water (shallow) 13A-T014 RM 1.4 13A-CE21-T014-AS 6/20/2013 N
13A CWCM - High Flow Event Surface Water (shallow) 13A-T102 RM 10.2 13A-CE21-T102-AS 6/20/2013 N

Notes:
COPC - Chemical of Potential Concern.
CWCM  - Chemical Water Column Monitoring.
N - Normal Sample.
FD - Field Duplicate. FD sample names end with "AT", the corresponding parent sample names match the FD sample but end with "AS".
RM - River Mile.
Shallow surface water samples were collected from approximately 3 feet below the water surface.
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TABLE 3-5
FISH AND CRAB SAMPLES PER SPECIES/TISSUE TYPE AND ANALYTICAL METHOD (a)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

CAS Number White Catfish - 
Fillet (skinless)

American Eel-
Fillet (skinless)

Common 
Carp-Fillet 
(skin-on)

Northern Pike-
Fillet (skin-on)

Channel 
Catfish-Fillet 

(skinless)

White Perch-
Fillet (skin-on)

Largemouth & 
Smallmouth 

Bass Fillet (skin-
on)

White Sucker-
Fillet (skin-on)

Blue Crab-Muscle/ 
Hepatopancreas

Blue Crab-
Muscle Only

Blue Crab-
Hepatopancreas 

Only

Tissue Code: AC-FT AR-FT CC-FT EL-FT IP-FT MA-FT MSMD-FT WS-FT CS-MH CS-MT CS-HT
Butyltins
KRONE Dibutyltin 14488-53-0 19 32 12 1 11 19 6 5 41 21 7
KRONE Monobutyltin 78763-54-9 19 32 12 1 11 19 6 5 41 21 7
KRONE Tetrabutyltin 1461-25-2 19 32 12 1 11 19 6 5 41 21 7
KRONE Tributyltin 36643-28-4 19 32 12 1 11 19 6 5 41 21 7
Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 19 32 12 1 11 19 6 5 41 21 7
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 19 32 12 1 11 19 6 5 41 21 7
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 19 32 12 1 11 19 6 5 41 21 7
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 19 32 12 1 11 19 6 5 41 21 7
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 19 32 12 1 11 19 6 5 41 21 7
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 19 32 12 1 11 19 6 5 41 21 7
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 19 32 12 1 11 19 6 5 41 21 7
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 19 32 12 1 11 19 6 5 41 21 7
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 19 32 12 1 11 19 6 5 41 21 7
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 19 32 12 1 11 19 6 5 41 21 7
E1613 1,2,3,7,8-PCDD 40321-76-4 19 32 12 1 11 19 6 5 41 21 7
E1613 1,2,3,7,8-PeCDF 57117-41-6 19 32 12 1 11 19 6 5 41 21 7
E1613 2,3,4,7,8-PeCDF 57117-31-4 19 32 12 1 11 19 6 5 41 21 7
E1613 2,3,7,8-TCDD 1746-01-6 19 32 12 1 11 19 6 5 41 21 7
E1613 2,3,7,8-TCDF 51207-31-9 19 32 12 1 11 19 6 5 41 21 7
E1613 OCDD 3268-87-9 19 32 12 1 11 19 6 5 41 21 7
E1613 OCDF 39001-02-0 19 32 12 1 11 19 6 5 41 21 7
E1613 Total HpCDD HPCDD 19 32 12 1 11 19 6 5 41 21 7
E1613 Total HpCDF HPCDF 19 32 12 1 11 19 6 5 41 21 7
E1613 Total HxCDD HXCDD 19 32 12 1 11 19 6 5 41 21 7
E1613 Total HxCDF HXCDF 19 32 12 1 11 19 6 5 41 21 7
E1613 Total PeCDD PECDD 19 32 12 1 11 19 6 5 41 21 7
E1613 Total PeCDF PECDF 19 32 12 1 11 19 6 5 41 21 7
E1613 Total TCDD TCDD 19 32 12 1 11 19 6 5 41 21 7
E1613 Total TCDF TCDF 19 32 12 1 11 19 6 5 41 21 7
Inorganics
SW6020 Aluminum 7429-90-5 19 32 12 1 11 19 6 5 41 21 7
SW6020 Antimony 7440-36-0 19 32 12 1 11 19 6 5 41 21 7
SW6020 Arsenic, Total 7440-38-2 19 32 12 1 11 19 6 5 41 21 7
E1632E Arsenic, Inorganic 7440-38-2 19 32 12 1 11 19 6 5 41 21 7
SW6020 Barium 7440-39-3 19 32 12 1 11 19 6 5 41 21 7
SW6020 Beryllium 7440-41-7 19 32 12 1 11 19 6 5 41 21 7
SW6020 Cadmium 7440-43-9 19 32 12 1 11 19 6 5 41 21 7
SW6010B Calcium 7440-70-2 19 32 12 1 11 19 6 5 41 21 7
SW6010B Chromium, Total 7440-47-3 19 32 12 1 11 19 6 5 41 21 7
SW6020 Cobalt 7440-48-4 19 32 12 1 11 19 6 5 41 21 7
SW6010B Copper 7440-50-8 41 21 7
SW6020 Copper 7440-50-8 19 32 12 1 11 19 6 5
SW6010B Iron 7439-89-6 19 32 12 1 11 19 6 5 41 21 7
SW6020 Lead 7439-92-1 19 32 12 1 11 19 6 5 41 21 7
SW6010B Magnesium 7439-95-4 19 32 12 1 11 19 6 5 41 21 7
SW6020 Manganese 7439-96-5 19 32 12 1 11 19 6 5 41 21 7
E1631E Mercury, Total 7439-97-6 19 32 12 1 11 19 6 5 41 21 7
E1630 Methyl Mercury 22967-92-6 19 32 12 1 11 19 6 5 41 21 7
SW6020 Nickel 7440-02-0 19 32 12 1 11 19 6 5 41 21 7
SW6010B Potassium 7440-09-7 19 32 12 1 11 19 6 5 41 21 7
SW7742 Selenium 7782-49-2 19 32 12 1 11 19 6 5 41 21 7

Analytical 
Method Chemical Name
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TABLE 3-5
FISH AND CRAB SAMPLES PER SPECIES/TISSUE TYPE AND ANALYTICAL METHOD (a)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

CAS Number White Catfish - 
Fillet (skinless)

American Eel-
Fillet (skinless)

Common 
Carp-Fillet 
(skin-on)

Northern Pike-
Fillet (skin-on)

Channel 
Catfish-Fillet 

(skinless)

White Perch-
Fillet (skin-on)

Largemouth & 
Smallmouth 

Bass Fillet (skin-
on)

White Sucker-
Fillet (skin-on)

Blue Crab-Muscle/ 
Hepatopancreas

Blue Crab-
Muscle Only

Blue Crab-
Hepatopancreas 

Only

Tissue Code: AC-FT AR-FT CC-FT EL-FT IP-FT MA-FT MSMD-FT WS-FT CS-MH CS-MT CS-HT

Analytical 
Method Chemical Name

SW6020 Silver 7440-22-4 19 32 12 1 11 19 6 5 41 21 7
SW6010B Sodium 7440-23-5 19 32 12 1 11 19 6 5 41 21 7
SW6020 Thallium 7440-28-0 19 32 12 1 11 19 6 5 41 21 7
SW6010B Titanium 7440-32-6 19 32 12 1 11 19 6 5 41 21 7
SW6010B Vanadium 7440-62-2 19 32 12 1 11 19 6 5 41 21 7
SW6010B Zinc 7440-66-6 41 21 7
SW6020 Zinc 7440-66-6 19 32 12 1 11 19 6 5
PAHs
429M 1-Methylnaphthalene 429M 90-12-0 19 32 12 1 11 19 6 5 41 21 7
429M 1-Methylphenanthrene 429M 832-69-9 19 32 12 1 11 19 6 5 41 21 7
429M 2,3,5-Trimethylnaphthalene 429M 2245-38-7 19 32 12 1 11 19 6 5 41 21 7
429M 2,6-Dimethylnaphthalene 429M 581-42-0 19 32 12 1 11 19 6 5 41 21 7
429M 2-Methylnaphthalene 429M 91-57-6 19 32 12 1 11 19 6 5 41 21 7
429M Acenaphthene 429M 83-32-9 19 32 12 1 11 19 6 5 41 21 7
429M Acenaphthylene 429M 208-96-8 19 32 12 1 11 19 6 5 41 21 7
429M Anthracene 429M 120-12-7 19 32 12 1 11 19 6 5 41 21 7
429M Benzo(a)anthracene 429M 56-55-3 19 32 12 1 11 19 6 5 41 21 7
429M Benzo(a)pyrene 429M 50-32-8 19 32 12 1 11 19 6 5 41 21 7
429M Benzo(E)pyrene 429M 192-97-2 19 32 12 1 11 19 6 5 41 21 7
429M Benzo(g,h,i)perylene 429M 191-24-2 19 32 12 1 11 19 6 5 41 21 7
429M Benzo(k)fluoranthene 429M 207-08-9 19 32 12 1 11 19 6 5 41 21 7
429M BENZOFLUORANTHENE ISOMER 429M (b) 56832-73-6 19 32 12 1 11 19 6 5 41 21 7
429M Chrysene 429M 218-01-9 19 32 12 1 11 19 6 5 41 21 7
429M Dibenzo(a,h)anthracene 429M 53-70-3 19 32 12 1 11 19 6 5 41 21 7
429M Dibenzothiophene 429M 132-65-0 19 32 12 1 11 19 6 5 41 21 7
429M Fluoranthene 429M 206-44-0 19 32 12 1 11 19 6 5 41 21 7
429M Fluorene 429M 86-73-7 19 32 12 1 11 19 6 5 41 21 7
429M Indeno(1,2,3-cd)pyrene 429M 193-39-5 19 32 12 1 11 19 6 5 41 21 7
429M Naphthalene 429M 91-20-3 19 32 12 1 11 19 6 5 41 21 7
429M Perylene 429M 198-55-0 19 32 12 1 11 19 6 5 41 21 7
429M Phenanthrene 429M 85-01-8 19 32 12 1 11 19 6 5 41 21 7
429M Pyrene 429M 129-00-0 19 32 12 1 11 19 6 5 41 21 7
BNASIM C1-Benzanthracene/chrysenes BACC1 19 32 12 1 11 19 6 5 41 21 7
BNASIM C1-Dibenzothiophenes DTPC1 19 32 12 1 11 19 6 5 41 21 7
BNASIM C1-Fluorenes FLRC1 19 32 12 1 11 19 6 5 41 21 7
BNASIM C1-Phenanthrene/anthracenes PATAC1 19 32 12 1 11 19 6 5 41 21 7
BNASIM C1-Pyrene/fluoranthenes PFLAC1 19 32 12 1 11 19 6 5 41 21 7
BNASIM C2-Benzanthracene/chrysenes BACC2 19 32 12 1 11 19 6 5 41 21 7
BNASIM C2-Dibenzothiophenes DTPC2 19 32 12 1 11 19 6 5 41 21 7
BNASIM C2-Fluorenes FLRC2 19 32 12 1 11 19 6 5 41 21 7
BNASIM C2-NAPHTHALENES NPHC2 19 32 12 1 11 19 6 5 41 21 7
BNASIM C2-Phenanthrene/anthracenes PATAC2 19 32 12 1 11 19 6 5 41 21 7
BNASIM C3-Benzanthracene/chrysenes BACC3 19 32 12 1 11 19 6 5 41 21 7
BNASIM C3-Dibenzothiophenes DTPC3 19 32 12 1 11 19 6 5 41 21 7
BNASIM C3-Fluorenes FLRC3 19 32 12 1 11 19 6 5 41 21 7
BNASIM C3-NAPHTHALENE NPHC3 19 32 12 1 11 19 6 5 41 21 7
BNASIM C3-Phenanthrene/anthracenes PATAC3 19 32 12 1 11 19 6 5 41 21 7
BNASIM C4-Benzanthracene/chrysenes BACC4 19 32 12 1 11 19 6 5 41 21 7
BNASIM C4-Dibenzothiophenes DTPC4 19 32 12 1 11 19 6 5 41 21 7
BNASIM C4-NAPHTHALENE NPHC4 19 32 12 1 11 19 6 5 41 21 7
BNASIM C4-Phenanthrenes/anthracenes PATAC4 19 32 12 1 11 19 6 5 41 21 7
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TABLE 3-5
FISH AND CRAB SAMPLES PER SPECIES/TISSUE TYPE AND ANALYTICAL METHOD (a)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

CAS Number White Catfish - 
Fillet (skinless)

American Eel-
Fillet (skinless)

Common 
Carp-Fillet 
(skin-on)

Northern Pike-
Fillet (skin-on)

Channel 
Catfish-Fillet 

(skinless)

White Perch-
Fillet (skin-on)

Largemouth & 
Smallmouth 

Bass Fillet (skin-
on)

White Sucker-
Fillet (skin-on)

Blue Crab-Muscle/ 
Hepatopancreas

Blue Crab-
Muscle Only

Blue Crab-
Hepatopancreas 

Only

Tissue Code: AC-FT AR-FT CC-FT EL-FT IP-FT MA-FT MSMD-FT WS-FT CS-MH CS-MT CS-HT

Analytical 
Method Chemical Name

PCBs (Congeners)
E1668A PCB-1 2051-60-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-10 33146-45-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-100 39485-83-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-101 37680-73-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-102 68194-06-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-103 60145-21-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-104 56558-16-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-105 32598-14-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-106 70424-69-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-107 70424-68-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-108 70362-41-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-109 74472-35-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-11 2050-67-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-110 38380-03-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-111 39635-32-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-112 74472-36-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-113 68194-10-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-114 74472-37-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-115 74472-38-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-116 18259-05-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-117 68194-11-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-118 31508-00-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-119 56558-17-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-12 2974-92-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-120 68194-12-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-121 56558-18-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-122 76842-07-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-123 65510-44-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-124 70424-70-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-125 74472-39-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-126 57465-28-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-127 39635-33-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-128 38380-07-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-129 55215-18-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-13 2974-90-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-130 52663-66-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-131 61798-70-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-132 38380-05-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-133 35694-04-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-134 52704-70-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-135 52744-13-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-136 38411-22-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-137 35694-06-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-138 35065-28-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-139 56030-56-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-14 34883-41-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-140 59291-64-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-141 52712-04-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-142 41411-61-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-143 68194-15-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-144 68194-14-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-145 74472-40-5 19 32 12 1 11 19 6 5 41 21 7
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TABLE 3-5
FISH AND CRAB SAMPLES PER SPECIES/TISSUE TYPE AND ANALYTICAL METHOD (a)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

CAS Number White Catfish - 
Fillet (skinless)

American Eel-
Fillet (skinless)

Common 
Carp-Fillet 
(skin-on)

Northern Pike-
Fillet (skin-on)

Channel 
Catfish-Fillet 

(skinless)

White Perch-
Fillet (skin-on)

Largemouth & 
Smallmouth 

Bass Fillet (skin-
on)

White Sucker-
Fillet (skin-on)

Blue Crab-Muscle/ 
Hepatopancreas

Blue Crab-
Muscle Only

Blue Crab-
Hepatopancreas 

Only

Tissue Code: AC-FT AR-FT CC-FT EL-FT IP-FT MA-FT MSMD-FT WS-FT CS-MH CS-MT CS-HT

Analytical 
Method Chemical Name

E1668A PCB-146 51908-16-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-147 68194-13-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-148 74472-41-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-149 38380-04-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-15 2050-68-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-150 68194-08-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-151 52663-63-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-152 68194-09-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-153 35065-27-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-154 60145-22-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-155 33979-03-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-156 38380-08-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-157 69782-90-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-158 74472-42-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-159 39635-35-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-16 38444-78-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-160 41411-62-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-161 74472-43-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-162 39635-34-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-163 74472-44-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-164 74472-45-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-165 74472-46-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-166 41411-63-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-167 52663-72-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-168 59291-65-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-169 32774-16-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-17 37680-66-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-170 35065-30-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-171 52663-71-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-172 52663-74-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-173 68194-16-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-174 38411-25-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-175 40186-70-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-176 52663-65-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-177 52663-70-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-178 52663-67-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-179 52663-64-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-18 37680-65-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-180 35065-29-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-181 74472-47-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-182 60145-23-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-183 52663-69-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-184 74472-48-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-185 52712-05-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-186 74472-49-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-187 52663-68-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-188 74487-85-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-189 39635-31-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-19 38444-73-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-190 41411-64-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-191 74472-50-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-192 74472-51-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-193 69782-91-8 19 32 12 1 11 19 6 5 41 21 7
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TABLE 3-5
FISH AND CRAB SAMPLES PER SPECIES/TISSUE TYPE AND ANALYTICAL METHOD (a)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

CAS Number White Catfish - 
Fillet (skinless)

American Eel-
Fillet (skinless)

Common 
Carp-Fillet 
(skin-on)

Northern Pike-
Fillet (skin-on)

Channel 
Catfish-Fillet 

(skinless)

White Perch-
Fillet (skin-on)

Largemouth & 
Smallmouth 

Bass Fillet (skin-
on)

White Sucker-
Fillet (skin-on)

Blue Crab-Muscle/ 
Hepatopancreas

Blue Crab-
Muscle Only

Blue Crab-
Hepatopancreas 

Only

Tissue Code: AC-FT AR-FT CC-FT EL-FT IP-FT MA-FT MSMD-FT WS-FT CS-MH CS-MT CS-HT

Analytical 
Method Chemical Name

E1668A PCB-194 35694-08-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-195 52663-78-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-196 42740-50-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-197 33091-17-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-198 68194-17-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-199 52663-75-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-2 2051-61-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-20 38444-84-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-200 52663-73-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-201 40186-71-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-202 2136-99-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-203 52663-76-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-204 74472-52-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-205 74472-53-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-206 40186-72-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-207 52663-79-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-208 52663-77-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-21 55702-46-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-22 38444-85-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-23 55720-44-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-24 55702-45-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-25 55712-37-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-26 38444-81-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-27 38444-76-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-28 7012-37-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-29 15862-07-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-3 2051-62-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-30 35693-92-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-31 16606-02-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-32 38444-77-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-33 38444-86-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-34 37680-68-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-35 37680-69-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-36 38444-87-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-37 38444-90-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-38 53555-66-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-39 38444-88-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-4 13029-08-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-40 38444-93-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-41 52663-59-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-42 36559-22-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-43 70362-46-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-44 41464-39-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-45 70362-45-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-46 41464-47-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-47 2437-79-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-48 70362-47-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-49 41464-40-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-5 16605-91-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-50 62796-65-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-51 68194-04-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-52 35693-99-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-53 41464-41-9 19 32 12 1 11 19 6 5 41 21 7
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TABLE 3-5
FISH AND CRAB SAMPLES PER SPECIES/TISSUE TYPE AND ANALYTICAL METHOD (a)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

CAS Number White Catfish - 
Fillet (skinless)

American Eel-
Fillet (skinless)

Common 
Carp-Fillet 
(skin-on)

Northern Pike-
Fillet (skin-on)

Channel 
Catfish-Fillet 

(skinless)

White Perch-
Fillet (skin-on)

Largemouth & 
Smallmouth 

Bass Fillet (skin-
on)

White Sucker-
Fillet (skin-on)

Blue Crab-Muscle/ 
Hepatopancreas

Blue Crab-
Muscle Only

Blue Crab-
Hepatopancreas 

Only

Tissue Code: AC-FT AR-FT CC-FT EL-FT IP-FT MA-FT MSMD-FT WS-FT CS-MH CS-MT CS-HT

Analytical 
Method Chemical Name

E1668A PCB-54 15968-05-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-55 74338-24-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-56 41464-43-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-57 70424-67-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-58 41464-49-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-59 74472-33-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-6 25569-80-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-60 33025-41-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-61 33284-53-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-62 54230-22-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-63 74472-34-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-64 52663-58-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-65 33284-54-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-66 32598-10-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-67 73575-53-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-68 73575-52-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-69 60233-24-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-7 33284-50-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-70 32598-11-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-71 41464-46-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-72 41464-42-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-73 74338-23-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-74 32690-93-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-75 32598-12-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-76 70362-48-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-77 32598-13-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-78 70362-49-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-79 41464-48-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-8 34883-43-7 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-80 33284-52-5 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-81 70362-50-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-82 52663-62-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-83 60145-20-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-84 52663-60-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-85 65510-45-4 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-86 55312-69-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-87 38380-02-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-88 55215-17-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-89 73575-57-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-9 34883-39-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-90 68194-07-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-91 68194-05-8 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-92 52663-61-3 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-93 73575-56-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-94 73575-55-0 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-95 38379-99-6 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-96 73575-54-9 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-97 41464-51-1 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-98 60233-25-2 19 32 12 1 11 19 6 5 41 21 7
E1668A PCB-99 38380-01-7 19 32 12 1 11 19 6 5 41 21 7
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TABLE 3-5
FISH AND CRAB SAMPLES PER SPECIES/TISSUE TYPE AND ANALYTICAL METHOD (a)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

CAS Number White Catfish - 
Fillet (skinless)

American Eel-
Fillet (skinless)

Common 
Carp-Fillet 
(skin-on)

Northern Pike-
Fillet (skin-on)

Channel 
Catfish-Fillet 

(skinless)

White Perch-
Fillet (skin-on)

Largemouth & 
Smallmouth 

Bass Fillet (skin-
on)

White Sucker-
Fillet (skin-on)

Blue Crab-Muscle/ 
Hepatopancreas

Blue Crab-
Muscle Only

Blue Crab-
Hepatopancreas 

Only

Tissue Code: AC-FT AR-FT CC-FT EL-FT IP-FT MA-FT MSMD-FT WS-FT CS-MH CS-MT CS-HT

Analytical 
Method Chemical Name

PCBs (Homologs)
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 19 32 12 1 11 19 6 5 41 21 7
E1668A Dichlorobiphenyl 25512-42-9 19 32 12 1 11 19 6 5 41 21 7
E1668A Heptachlorobiphenyl 28655-71-2 19 32 12 1 11 19 6 5 41 21 7
E1668A Hexachlorobiphenyl 26601-64-9 19 32 12 1 11 19 6 5 41 21 7
E1668A Monochlorobiphenyl 27323-18-8 19 32 12 1 11 19 6 5 41 21 7
E1668A Nonachlorobiphenyl 53742-07-7 19 32 12 1 11 19 6 5 41 21 7
E1668A Octachlorobiphenyl 55722-26-4 19 32 12 1 11 19 6 5 41 21 7
E1668A Pentachlorobiphenyl 25429-29-2 19 32 12 1 11 19 6 5 41 21 7
E1668A Tetrachlorobiphenyl 26914-33-0 19 32 12 1 11 19 6 5 41 21 7
E1668A Trichlorobiphenyl 25323-68-6 19 32 12 1 11 19 6 5 41 21 7
PCBs (Aroclors)
SW8082 Aroclor-1016 12674-11-2 19 32 12 1 11 19 6 5 41 21 7
SW8082 Aroclor-1221 11104-28-2 19 32 12 1 11 19 6 5 41 21 7
SW8082 Aroclor-1232 11141-16-5 19 32 12 1 11 19 6 5 41 21 7
SW8082 Aroclor-1242 53469-21-9 19 32 12 1 11 19 6 5 41 21 7
SW8082 Aroclor-1248 12672-29-6 19 32 12 1 11 19 6 5 41 21 7
SW8082 Aroclor-1254 11097-69-1 19 32 12 1 11 19 6 5 41 21 7
SW8082 Aroclor-1260 11096-82-5 19 32 12 1 11 19 6 5 41 21 7
SW8082 Aroclor-1262 37324-23-5 19 32 12 1 11 19 6 5 41 21 7
SW8082 Aroclor-1268 11100-14-4 19 32 12 1 11 19 6 5 41 21 7
Pesticides
E1699M 2,4'-DDD 53-19-0 19 32 12 1 11 19 6 5 41 21 7
E1699M 2,4'-DDE 3424-82-6 19 32 12 1 11 19 6 5 41 21 7
E1699M 2,4'-DDT 789-02-6 19 32 12 1 11 19 6 5 41 21 7
E1699M 4,4'-DDD 72-54-8 19 32 12 1 11 19 6 5 41 21 7
E1699M 4,4'-DDE 72-55-9 19 32 12 1 11 19 6 5 41 21 7
E1699M 4,4'-DDT 50-29-3 19 32 12 1 11 19 6 5 41 21 7
E1699M Aldrin 309-00-2 19 32 12 1 11 19 6 5 41 21 7
E1699M alpha-BHC 319-84-6 19 32 12 1 11 19 6 5 41 21 7
E1699M beta-BHC 319-85-7 19 32 12 1 11 19 6 5 41 21 7
E1699M cis-Chlordane 5103-71-9 19 32 12 1 11 19 6 5 41 21 7
E1699M cis-Nonachlor 5103-73-1 19 32 12 1 11 19 6 5 41 21 7
E1699M delta-BHC 319-86-8 19 32 12 1 11 19 6 5 41 21 7
E1699M Dieldrin 60-57-1 19 32 12 1 11 19 6 5 41 21 7
E1699M Endosulfan I 959-98-8 19 32 12 1 11 19 6 5 41 21 7
E1699M Endosulfan II 33213-65-9 19 32 12 1 11 19 6 5 41 21 7
E1699M Endosulfan Sulfate 1031-07-8 19 32 12 1 11 19 6 5 41 21 7
E1699M Endrin 72-20-8 19 32 12 1 11 19 6 5 41 21 7
E1699M Endrin aldehyde 7421-93-4 19 32 12 1 11 19 6 5 41 21 7
E1699M Endrin ketone 53494-70-5 19 32 12 1 11 19 6 5 41 21 7
E1699M gamma-BHC (Lindane) 58-89-9 19 32 12 1 11 19 6 5 41 21 7
E1699M GAMMA-CHLORDANE 12789-03-6 19 32 12 1 11 19 6 5 41 21 7
E1699M Heptachlor 76-44-8 19 32 12 1 11 19 6 5 41 21 7
E1699M Heptachlor Epoxide 1024-57-3 19 32 12 1 11 19 6 5 41 21 7
E1699M Hexachlorobenzene 118-74-1 19 32 12 1 11 19 6 5 41 21 7
E1699M Methoxychlor 72-43-5 19 32 12 1 11 19 6 5 41 21 7
E1699M Oxy-chlordane 27304-13-8 19 32 12 1 11 19 6 5 41 21 7
E1699M trans-Nonachlor 39765-80-5 19 32 12 1 11 19 6 5 41 21 7
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TABLE 3-5
FISH AND CRAB SAMPLES PER SPECIES/TISSUE TYPE AND ANALYTICAL METHOD (a)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

CAS Number White Catfish - 
Fillet (skinless)

American Eel-
Fillet (skinless)

Common 
Carp-Fillet 
(skin-on)

Northern Pike-
Fillet (skin-on)

Channel 
Catfish-Fillet 

(skinless)

White Perch-
Fillet (skin-on)

Largemouth & 
Smallmouth 

Bass Fillet (skin-
on)

White Sucker-
Fillet (skin-on)

Blue Crab-Muscle/ 
Hepatopancreas

Blue Crab-
Muscle Only

Blue Crab-
Hepatopancreas 

Only

Tissue Code: AC-FT AR-FT CC-FT EL-FT IP-FT MA-FT MSMD-FT WS-FT CS-MH CS-MT CS-HT

Analytical 
Method Chemical Name

SVOCs
SW8270C 1,1'-Biphenyl 92-52-4 19 32 12 1 11 19 6 5 41 21 7
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 19 32 12 1 11 19 6 5 41 21 7
SW8270C 2,4,5-Trichlorophenol 95-95-4 19 32 12 1 11 19 6 5 41 21 7
SW8270C 2,4,6-Trichlorophenol 88-06-2 19 32 12 1 11 19 6 5 41 21 7
SW8270C 2,4-Dichlorophenol 120-83-2 19 32 12 1 11 19 6 5 41 21 7
SW8270C 2,4-Dimethylphenol 105-67-9 19 32 12 1 11 19 6 5 41 21 7
SW8270C 2,4-Dinitrophenol 51-28-5 19 32 12 1 11 19 6 5 41 21 7
SW8270C 2,4-Dinitrotoluene 121-14-2 19 32 12 1 11 19 6 5 41 21 7
SW8270C 2,6-Dinitrotoluene 606-20-2 19 32 12 1 11 19 6 5 41 21 7
SW8270C 2-Chloronaphthalene 91-58-7 19 32 12 1 11 19 6 5 41 21 7
SW8270C 2-Chlorophenol 95-57-8 19 32 12 1 11 19 6 5 41 21 7
SW8270C 2-Methylnaphthalene 91-57-6 19 32 12 1 11 19 6 5 41 21 7
SW8270C 2-Methylphenol 95-48-7 19 32 12 1 11 19 6 5 41 21 7
SW8270C 2-Nitroaniline 88-74-4 19 32 12 1 11 19 6 5 41 21 7
SW8270C 2-Nitrophenol 88-75-5 19 32 12 1 11 19 6 5 41 21 7
SW8270C 3,3'-Dichlorobenzidine 91-94-1 19 32 12 1 11 19 6 5 41 21 7
SW8270C 3-Nitroaniline 99-09-2 19 32 12 1 11 19 6 5 41 21 7
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 19 32 12 1 11 19 6 5 41 21 7
SW8270C 4-Bromophenyl-phenylether 101-55-3 19 32 12 1 11 19 6 5 41 21 7
SW8270C 4-Chloro-3-methylphenol 59-50-7 19 32 12 1 11 19 6 5 41 21 7
SW8270C 4-Chloroaniline 106-47-8 19 32 12 1 11 19 6 5 41 21 7
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 19 32 12 1 11 19 6 5 41 21 7
SW8270C 4-Methylphenol 106-44-5 19 32 12 1 11 19 6 5 41 21 7
SW8270C 4-Nitroaniline 100-01-6 19 32 12 1 11 19 6 5 41 21 7
SW8270C 4-Nitrophenol 100-02-7 19 32 12 1 11 19 6 5 41 21 7
SW8270C Acenaphthene 83-32-9 19 32 12 1 11 19 6 5 41 21 7
SW8270C Acenaphthylene 208-96-8 19 32 12 1 11 19 6 5 41 21 7
SW8270C Acetophenone 98-86-2 19 32 12 1 11 19 6 5 41 21 7
SW8270C Anthracene 120-12-7 19 32 12 1 11 19 6 5 41 21 7
SW8270C Atrazine 1912-24-9 19 32 12 1 11 19 6 5 41 21 7
SW8270C Benzaldehyde 100-52-7 19 32 12 1 11 19 6 5 41 21 7
SW8270C Benzo(a)anthracene 56-55-3 19 32 12 1 11 19 6 5 41 21 7
SW8270C Benzo(a)pyrene 50-32-8 19 32 12 1 11 19 6 5 41 21 7
SW8270C Benzo(b)fluoranthene 205-99-2 19 32 12 1 11 19 6 5 41 21 7
SW8270C Benzo(g,h,i)perylene 191-24-2 19 32 12 1 11 19 6 5 41 21 7
SW8270C Benzo(k)fluoranthene 207-08-9 19 32 12 1 11 19 6 5 41 21 7
SW8270C bis-(2-chloroethoxy)methane 111-91-1 19 32 12 1 11 19 6 5 41 21 7
SW8270C bis-(2-Chloroethyl)ether 111-44-4 19 32 12 1 11 19 6 5 41 21 7
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 19 32 12 1 11 19 6 5 41 21 7
SW8270C Butylbenzylphthalate 85-68-7 19 32 12 1 11 19 6 5 41 21 7
SW8270C Caprolactam 105-60-2 19 32 12 1 11 19 6 5 41 21 7
SW8270C Carbazole 86-74-8 19 32 12 1 11 19 6 5 41 21 7
SW8270C Chrysene 218-01-9 19 32 12 1 11 19 6 5 41 21 7
SW8270C Dibenzo(a,h)anthracene 53-70-3 19 32 12 1 11 19 6 5 41 21 7
SW8270C Dibenzofuran 132-64-9 19 32 12 1 11 19 6 5 41 21 7
SW8270C Diethylphthalate 84-66-2 19 32 12 1 11 19 6 5 41 21 7
SW8270C Dimethylphthalate 131-11-3 19 32 12 1 11 19 6 5 41 21 7
SW8270C Di-n-butylphthalate 84-74-2 19 32 12 1 11 19 6 5 41 21 7
SW8270C Di-n-octylphthalate 117-84-0 19 32 12 1 11 19 6 5 41 21 7
SW8270C Fluoranthene 206-44-0 19 32 12 1 11 19 6 5 41 21 7
SW8270C Fluorene 86-73-7 19 32 12 1 11 19 6 5 41 21 7
SW8270C Hexachlorobenzene 118-74-1 19 32 12 1 11 19 6 5 41 21 7
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TABLE 3-5
FISH AND CRAB SAMPLES PER SPECIES/TISSUE TYPE AND ANALYTICAL METHOD (a)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

CAS Number White Catfish - 
Fillet (skinless)

American Eel-
Fillet (skinless)

Common 
Carp-Fillet 
(skin-on)

Northern Pike-
Fillet (skin-on)

Channel 
Catfish-Fillet 

(skinless)

White Perch-
Fillet (skin-on)

Largemouth & 
Smallmouth 

Bass Fillet (skin-
on)

White Sucker-
Fillet (skin-on)

Blue Crab-Muscle/ 
Hepatopancreas

Blue Crab-
Muscle Only

Blue Crab-
Hepatopancreas 

Only

Tissue Code: AC-FT AR-FT CC-FT EL-FT IP-FT MA-FT MSMD-FT WS-FT CS-MH CS-MT CS-HT

Analytical 
Method Chemical Name

SW8270C Hexachlorobutadiene 87-68-3 19 32 12 1 11 19 6 5 41 21 7
SW8270C Hexachlorocyclo-pentadiene 77-47-4 19 32 12 1 11 19 6 5 41 21 7
SW8270C Hexachloroethane 67-72-1 19 32 12 1 11 19 6 5 41 21 7
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 19 32 12 1 11 19 6 5 41 21 7
SW8270C Isophorone 78-59-1 19 32 12 1 11 19 6 5 41 21 7
SW8270C Naphthalene 91-20-3 19 32 12 1 11 19 6 5 41 21 7
SW8270C Nitrobenzene 98-95-3 19 32 12 1 11 19 6 5 41 21 7
SW8270C N-Nitroso-di-n-propylamine 621-64-7 19 32 12 1 11 19 6 5 41 21 7
SW8270C N-Nitrosodiphenylamine 86-30-6 19 32 12 1 11 19 6 5 41 21 7
SW8270C Pentachlorophenol 87-86-5 19 32 12 1 11 19 6 5 41 21 7
SW8270C Phenanthrene 85-01-8 19 32 12 1 11 19 6 5 41 21 7
SW8270C Phenol 108-95-2 19 32 12 1 11 19 6 5 41 21 7
SW8270C Pyrene 129-00-0 19 32 12 1 11 19 6 5 41 21 7

Notes:
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
SVOC - Semi-Volatile Organic Compound.
(a) All tissue samples from the RI/FS FSP2 2009 sampling event (Windward [in prep]-a). Total count reflects all samples analyzed for the listed chemical, including any R-qualified

results which are not included in COPC selection.
(b) Benzo(b,j)fluoranthene.
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TABLE 3-6
TISSUE SAMPLES INCLUDED IN COPC SELECTION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Code Name Code River Reach River Miles

AR-FT American eel-Fillet (skinless) LPR1 Reach 1 RM0 - RM2 LPR1-ARFT-COMP01 9/1/2009 N
AR-FT American eel-Fillet (skinless) LPR1 Reach 1 RM0 - RM2 LPR1-ARFT-COMP02 9/2/2009 N
AR-FT American eel-Fillet (skinless) LPR1 Reach 1 RM0 - RM2 LPR1-ARFT-IND085 9/5/2009 N
AR-FT American eel-Fillet (skinless) LPR2 Reach 2 RM2 - RM4 LPR2-ARFT-COMP04 9/2/2009 N
AR-FT American eel-Fillet (skinless) LPR3 Reach 3 RM4 - RM6 LPR3-ARFT-COMP05 8/11/2009 N
AR-FT American eel-Fillet (skinless) LPR3 Reach 3 RM4 - RM6 LPR3-ARFT-COMP06 8/11/2009 N
AR-FT American eel-Fillet (skinless) LPR3 Reach 3 RM4 - RM6 LPR3-ARFT-COMP20 8/11/2009 N
AR-FT American eel-Fillet (skinless) LPR3 Reach 3 RM4 - RM6 LPR3-ARFT-IND005 8/11/2009 N
AR-FT American eel-Fillet (skinless) LPR3 Reach 3 RM4 - RM6 LPR3-ARFT-IND010 8/12/2009 N
AR-FT American eel-Fillet (skinless) LPR3 Reach 3 RM4 - RM6 LPR3-ARFT-IND014 8/12/2009 N
AR-FT American eel-Fillet (skinless) LPR4 Reach 4 RM6 - RM8 LPR4-ARFT-COMP07 8/19/2009 N
AR-FT American eel-Fillet (skinless) LPR4 Reach 4 RM6 - RM8 LPR4-ARFT-COMP08 8/20/2009 N
AR-FT American eel-Fillet (skinless) LPR4 Reach 4 RM6 - RM8 LPR4-ARFT-IND022 8/18/2009 N
AR-FT American eel-Fillet (skinless) LPR4 Reach 4 RM6 - RM8 LPR4-ARFT-IND026 8/18/2009 N
AR-FT American eel-Fillet (skinless) LPR4 Reach 4 RM6 - RM8 LPR4-ARFT-IND034 8/19/2009 N
AR-FT American eel-Fillet (skinless) LPR4 Reach 4 RM6 - RM8 LPR4-ARFT-IND044 8/20/2009 N
AR-FT American eel-Fillet (skinless) LPR5 Reach 5 RM8 - RM10 LPR5-ARFT-COMP09 8/18/2009 N
AR-FT American eel-Fillet (skinless) LPR5 Reach 5 RM8 - RM10 LPR5-ARFT-COMP10 8/20/2009 N
AR-FT American eel-Fillet (skinless) LPR5 Reach 5 RM8 - RM10 LPR5-ARFT-COMP12 8/19/2009 N
AR-FT American eel-Fillet (skinless) LPR5 Reach 5 RM8 - RM10 LPR5-ARFT-IND021 8/18/2009 N
AR-FT American eel-Fillet (skinless) LPR5 Reach 5 RM8 - RM10 LPR5-ARFT-IND030 8/19/2009 N
AR-FT American eel-Fillet (skinless) LPR5 Reach 5 RM8 - RM10 LPR5-ARFT-IND040 8/20/2009 N
AR-FT American eel-Fillet (skinless) LPR5 Reach 5 RM8 - RM10 LPR5-ARFT-IND048 8/21/2009 N
AR-FT American eel-Fillet (skinless) LPR5 Reach 5 RM8 - RM10 LPR5-ARFT-IND049 8/21/2009 N
AR-FT American eel-Fillet (skinless) LPR5 Reach 5 RM8 - RM10 LPR5-ARFT-IND086 9/5/2009 N
AR-FT American eel-Fillet (skinless) LPR6 Reach 6 RM10 - RM12 LPR6-ARFT-IND065 8/25/2009 N
AR-FT American eel-Fillet (skinless) LPR6 Reach 6 RM10 - RM12 LPR6-ARFT-IND073 8/29/2009 N
AR-FT American eel-Fillet (skinless) LPR7 Reach 7 RM12 - RM14 LPR7-ARFT-IND071 8/27/2009 N
AR-FT American eel-Fillet (skinless) LPR8 Reach 8 RM14 - Dundee Dam LPR8-ARFT-COMP14 9/9/2009 N
AR-FT American eel-Fillet (skinless) LPR8 Reach 8 RM14 - Dundee Dam LPR8-ARFT-COMP17 9/8/2009 N
AR-FT American eel-Fillet (skinless) LPR8 Reach 8 RM14 - Dundee Dam LPR8-ARFT-COMP21 9/8/2009 N
AR-FT American eel-Fillet (skinless) LPR8 Reach 8 RM14 - Dundee Dam LPR8-ARFT-COMP22 9/8/2009 N

CS-HT Blue crab-Hepatopancreas only LPR1 Reach 1 RM0 - RM2 LPR1-CSHT-COMP05 9/1/2009 N
CS-HT Blue crab-Hepatopancreas only LPR1 Reach 1 RM0 - RM2 LPR1-CSHT-COMP09 9/3/2009 N
CS-HT Blue crab-Hepatopancreas only LPR2 Reach 2 RM2 - RM4 LPR2-CSHT-COMP21 9/2/2009 N
CS-HT Blue crab-Hepatopancreas only LPR2 Reach 2 RM2 - RM4 LPR2-CSHT-COMP63 9/1/2009 N
CS-HT Blue crab-Hepatopancreas only LPR3 Reach 3 RM4 - RM6 LPR3-CSHT-COMP64 8/11/2009 N
CS-HT Blue crab-Hepatopancreas only LPR8 Reach 8 RM14 - Dundee Dam LPR8-CSHT-COMP66 9/8/2009 N
CS-HT Blue crab-Hepatopancreas only LPRX Reach 7&8 RM12 - Dundee Dam LPRX-CSHT-COMP65 8/25/2009 N

CS-MT Blue crab-Muscle only LPR1 Reach 1 RM0 - RM2 LPR1-CSMT-COMP05 9/1/2009 N
CS-MT Blue crab-Muscle only LPR1 Reach 1 RM0 - RM2 LPR1-CSMT-COMP08 9/1/2009 N
CS-MT Blue crab-Muscle only LPR1 Reach 1 RM0 - RM2 LPR1-CSMT-COMP09 9/3/2009 N
CS-MT Blue crab-Muscle only LPR1 Reach 1 RM0 - RM2 LPR1-CSMT-COMP10 9/2/2009 N
CS-MT Blue crab-Muscle only LPR1 Reach 1 RM0 - RM2 LPR1-CSMT-COMP12 9/3/2009 N
CS-MT Blue crab-Muscle only LPR2 Reach 2 RM2 - RM4 LPR2-CSMT-COMP16 9/2/2009 N
CS-MT Blue crab-Muscle only LPR2 Reach 2 RM2 - RM4 LPR2-CSMT-COMP21 9/2/2009 N
CS-MT Blue crab-Muscle only LPR2 Reach 2 RM2 - RM4 LPR2-CSMT-COMP22 9/1/2009 N
CS-MT Blue crab-Muscle only LPR2 Reach 2 RM2 - RM4 LPR2-CSMT-COMP23 9/1/2009 N
CS-MT Blue crab-Muscle only LPR3 Reach 3 RM4 - RM6 LPR3-CSMT-COMP25 8/12/2009 N
CS-MT Blue crab-Muscle only LPR3 Reach 3 RM4 - RM6 LPR3-CSMT-COMP29 8/15/2009 N
CS-MT Blue crab-Muscle only LPR5 Reach 5 RM8 - RM10 LPR5-CSMT-COMP36 8/20/2009 N
CS-MT Blue crab-Muscle only LPR6 Reach 6 RM10 - RM12 LPR6-CSMT-COMP39 9/17/2009 N
CS-MT Blue crab-Muscle only LPR6 Reach 6 RM10 - RM12 LPR6-CSMT-COMP40 8/27/2009 N
CS-MT Blue crab-Muscle only LPR6 Reach 6 RM10 - RM12 LPR6-CSMT-COMP43 8/27/2009 N
CS-MT Blue crab-Muscle only LPR7 Reach 7 RM12 - RM14 LPR7-CSMT-COMP47 8/26/2009 N
CS-MT Blue crab-Muscle only LPR7 Reach 7 RM12 - RM14 LPR7-CSMT-COMP51 8/27/2009 N
CS-MT Blue crab-Muscle only LPR7 Reach 7 RM12 - RM14 LPR7-CSMT-COMP52 8/28/2009 N
CS-MT Blue crab-Muscle only LPR8 Reach 8 RM14 - Dundee Dam LPR8-CSMT-COMP59 9/9/2009 N
CS-MT Blue crab-Muscle only LPR8 Reach 8 RM14 - Dundee Dam LPR8-CSMT-COMP60 9/9/2009 N
CS-MT Blue crab-Muscle only LPR8 Reach 8 RM14 - Dundee Dam LPR8-CSMT-COMP62 9/10/2009 N

CS-MH Blue crab-Muscle/hepatopancreas LPR1 Reach 1 RM0 - RM2 LPR1-CSMH-COMP01 9/1/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR1 Reach 1 RM0 - RM2 LPR1-CSMH-COMP02 9/2/2009 N

Sample 
Type

Tissue Type Location
Sample Code Date Sampled

American Eel-Fillet (Skinless)

Blue-Crab Hepatopancreas Only

Blue Crab-Muscle Only

Blue Crab-Muscle/Hepatopancreas
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TABLE 3-6
TISSUE SAMPLES INCLUDED IN COPC SELECTION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Code Name Code River Reach River Miles
Sample 

Type
Tissue Type Location

Sample Code Date Sampled

CS-MH Blue crab-Muscle/hepatopancreas LPR1 Reach 1 RM0 - RM2 LPR1-CSMH-COMP03 9/2/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR1 Reach 1 RM0 - RM2 LPR1-CSMH-COMP04 9/2/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR1 Reach 1 RM0 - RM2 LPR1-CSMH-COMP06 9/1/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR1 Reach 1 RM0 - RM2 LPR1-CSMH-COMP07 9/2/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR1 Reach 1 RM0 - RM2 LPR1-CSMH-COMP11 9/2/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR1 Reach 1 RM0 - RM2 LPR1-CSMH-COMP13 9/1/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR2 Reach 2 RM2 - RM4 LPR2-CSMH-COMP14 9/1/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR2 Reach 2 RM2 - RM4 LPR2-CSMH-COMP15 9/1/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR2 Reach 2 RM2 - RM4 LPR2-CSMH-COMP17 9/1/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR2 Reach 2 RM2 - RM4 LPR2-CSMH-COMP18 9/3/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR2 Reach 2 RM2 - RM4 LPR2-CSMH-COMP19 9/1/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR2 Reach 2 RM2 - RM4 LPR2-CSMH-COMP20 9/1/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR3 Reach 3 RM4 - RM6 LPR3-CSMH-COMP24 8/11/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR3 Reach 3 RM4 - RM6 LPR3-CSMH-COMP26 8/12/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR3 Reach 3 RM4 - RM6 LPR3-CSMH-COMP27 8/11/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR3 Reach 3 RM4 - RM6 LPR3-CSMH-COMP28 8/13/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR4 Reach 4 RM6 - RM8 LPR4-CSMH-COMP30 8/18/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR4 Reach 4 RM6 - RM8 LPR4-CSMH-COMP31 8/20/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR4 Reach 4 RM6 - RM8 LPR4-CSMH-COMP32 8/18/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR4 Reach 4 RM6 - RM8 LPR4-CSMH-COMP33 8/18/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR5 Reach 5 RM8 - RM10 LPR5-CSMH-COMP34 8/18/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR5 Reach 5 RM8 - RM10 LPR5-CSMH-COMP35 8/21/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR6 Reach 6 RM10 - RM12 LPR6-CSMH-COMP37 8/26/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR6 Reach 6 RM10 - RM12 LPR6-CSMH-COMP38 9/15/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR6 Reach 6 RM10 - RM12 LPR6-CSMH-COMP41 8/27/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR6 Reach 6 RM10 - RM12 LPR6-CSMH-COMP42 8/25/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR6 Reach 6 RM10 - RM12 LPR6-CSMH-COMP44 8/27/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR7 Reach 7 RM12 - RM14 LPR7-CSMH-COMP45 8/25/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR7 Reach 7 RM12 - RM14 LPR7-CSMH-COMP46 8/25/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR7 Reach 7 RM12 - RM14 LPR7-CSMH-COMP48 8/25/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR7 Reach 7 RM12 - RM14 LPR7-CSMH-COMP49 8/25/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR7 Reach 7 RM12 - RM14 LPR7-CSMH-COMP50 8/25/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR7 Reach 7 RM12 - RM14 LPR7-CSMH-COMP53 8/26/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR8 Reach 8 RM14 - Dundee Dam LPR8-CSMH-COMP54 9/9/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR8 Reach 8 RM14 - Dundee Dam LPR8-CSMH-COMP55 9/9/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR8 Reach 8 RM14 - Dundee Dam LPR8-CSMH-COMP56 9/8/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR8 Reach 8 RM14 - Dundee Dam LPR8-CSMH-COMP57 9/9/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR8 Reach 8 RM14 - Dundee Dam LPR8-CSMH-COMP58 9/8/2009 N
CS-MH Blue crab-Muscle/hepatopancreas LPR8 Reach 8 RM14 - Dundee Dam LPR8-CSMH-COMP61 9/10/2009 N

IP-FT Channel catfish-Fillet (skinless) LPR5 Reach 5 RM8 - RM10 LPR5-IPFT-IND001 8/18/2009 N
IP-FT Channel catfish-Fillet (skinless) LPR6 Reach 6 RM10 - RM12 LPR6-IPFT-IND003 8/25/2009 N
IP-FT Channel catfish-Fillet (skinless) LPR6 Reach 6 RM10 - RM12 LPR6-IPFT-IND004 8/26/2009 N
IP-FT Channel catfish-Fillet (skinless) LPR7 Reach 7 RM12 - RM14 LPR7-IPFT-IND005 8/26/2009 N
IP-FT Channel catfish-Fillet (skinless) LPR7 Reach 7 RM12 - RM14 LPR7-IPFT-IND006 8/27/2009 N
IP-FT Channel catfish-Fillet (skinless) LPR8 Reach 8 RM14 - Dundee Dam LPR8-IPFT-IND008 9/9/2009 N
IP-FT Channel catfish-Fillet (skinless) LPR8 Reach 8 RM14 - Dundee Dam LPR8-IPFT-IND009 9/9/2009 N
IP-FT Channel catfish-Fillet (skinless) LPR8 Reach 8 RM14 - Dundee Dam LPR8-IPFT-IND010 9/10/2009 N
IP-FT Channel catfish-Fillet (skinless) LPR8 Reach 8 RM14 - Dundee Dam LPR8-IPFT-IND011 9/10/2009 N
IP-FT Channel catfish-Fillet (skinless) LPR8 Reach 8 RM14 - Dundee Dam LPR8-IPFT-IND012 9/10/2009 N
IP-FT Channel catfish-Fillet (skinless) LPR8 Reach 8 RM14 - Dundee Dam LPR8-IPFT-IND013 9/10/2009 N

CC-FT Common carp-Fillet (with skin) LPR3 Reach 3 RM4 - RM6 LPR3-CCFT-IND001 8/11/2009 N
CC-FT Common carp-Fillet (with skin) LPR3 Reach 3 RM4 - RM6 LPR3-CCFT-IND004 8/15/2009 N
CC-FT Common carp-Fillet (with skin) LPR4 Reach 4 RM6 - RM8 LPR4-CCFT-IND155 9/17/2009 N
CC-FT Common carp-Fillet (with skin) LPR4 Reach 4 RM6 - RM8 LPR4-CCFT-IND156 9/17/2009 N
CC-FT Common carp-Fillet (with skin) LPR5 Reach 5 RM8 - RM10 LPR5-CCFT-IND181 9/19/2009 N
CC-FT Common carp-Fillet (with skin) LPR5 Reach 5 RM8 - RM10 LPR5-CCFT-IND184 9/19/2009 N
CC-FT Common carp-Fillet (with skin) LPR6 Reach 6 RM10 - RM12 LPR6-CCFT-IND032 8/25/2009 N
CC-FT Common carp-Fillet (with skin) LPR6 Reach 6 RM10 - RM12 LPR6-CCFT-IND104 8/29/2009 N
CC-FT Common carp-Fillet (with skin) LPR7 Reach 7 RM12 - RM14 LPR7-CCFT-IND068 8/27/2009 N
CC-FT Common carp-Fillet (with skin) LPR7 Reach 7 RM12 - RM14 LPR7-CCFT-IND092 8/28/2009 N
CC-FT Common carp-Fillet (with skin) LPR8 Reach 8 RM14 - Dundee Dam LPR8-CCFT-IND121 9/8/2009 N
CC-FT Common carp-Fillet (with skin) LPR8 Reach 8 RM14 - Dundee Dam LPR8-CCFT-IND131 9/9/2009 N

Common Carp-Fillet (With Skin)

Channel Catfish-Fillet (Skinless)
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TABLE 3-6
TISSUE SAMPLES INCLUDED IN COPC SELECTION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Code Name Code River Reach River Miles
Sample 

Type
Tissue Type Location

Sample Code Date Sampled

MSMD-FT Largemouth & SmallMouth Bass Fillet LPR4 Reach 4 RM6 - RM8 LPR4-MDFT-COMP01 9/18/2009 N
MSMD-FT Largemouth & SmallMouth Bass Fillet LPR5 Reach 5 RM8 - RM10 LPR5-MDFT-COMP02 9/18/2009 N
MSMD-FT Largemouth & SmallMouth Bass Fillet LPR5 Reach 5 RM8 - RM10 LPR5-MSFT-COMP01 9/19/2009 N
MSMD-FT Largemouth & SmallMouth Bass Fillet LPR5 Reach 5 RM8 - RM10 LPR5-MSFT-IND009 9/18/2009 N
MSMD-FT Largemouth & SmallMouth Bass Fillet LPR8 Reach 8 RM14 - Dundee Dam LPR8-MDFT-COMP03 9/10/2009 N
MSMD-FT Largemouth & SmallMouth Bass Fillet LPR8 Reach 8 RM14 - Dundee Dam LPR8-MSFT-IND002 9/8/2009 N

EL-FT Northern pike-Fillet (with skin) LPR6 Reach 6 RM10 - RM12 LPR6-ELFT-IND001 8/25/2009 N

AC-FT White catfish-Fillet (skinless) LPR2 Reach 2 RM2 - RM4 LPR2-ACFT-IND018 9/2/2009 N
AC-FT White catfish-Fillet (skinless) LPR3 Reach 3 RM4 - RM6 LPR3-ACFT-IND001 8/11/2009 N
AC-FT White catfish-Fillet (skinless) LPR3 Reach 3 RM4 - RM6 LPR3-ACFT-IND002 8/11/2009 N
AC-FT White catfish-Fillet (skinless) LPR3 Reach 3 RM4 - RM6 LPR3-ACFT-IND003 8/13/2009 N
AC-FT White catfish-Fillet (skinless) LPR3 Reach 3 RM4 - RM6 LPR3-ACFT-IND005 8/14/2009 N
AC-FT White catfish-Fillet (skinless) LPR4 Reach 4 RM6 - RM8 LPR4-ACFT-IND023 9/17/2009 N
AC-FT White catfish-Fillet (skinless) LPR5 Reach 5 RM8 - RM10 LPR5-ACFT-IND006 8/19/2009 N
AC-FT White catfish-Fillet (skinless) LPR5 Reach 5 RM8 - RM10 LPR5-ACFT-IND024 9/18/2009 N
AC-FT White catfish-Fillet (skinless) LPR6 Reach 6 RM10 - RM12 LPR6-ACFT-IND008 8/25/2009 N
AC-FT White catfish-Fillet (skinless) LPR6 Reach 6 RM10 - RM12 LPR6-ACFT-IND009 8/25/2009 N
AC-FT White catfish-Fillet (skinless) LPR6 Reach 6 RM10 - RM12 LPR6-ACFT-IND010 8/26/2009 N
AC-FT White catfish-Fillet (skinless) LPR6 Reach 6 RM10 - RM12 LPR6-ACFT-IND013 8/27/2009 N
AC-FT White catfish-Fillet (skinless) LPR6 Reach 6 RM10 - RM12 LPR6-ACFT-IND016 8/29/2009 N
AC-FT White catfish-Fillet (skinless) LPR7 Reach 7 RM12 - RM14 LPR7-ACFT-IND014 8/27/2009 N
AC-FT White catfish-Fillet (skinless) LPR7 Reach 7 RM12 - RM14 LPR7-ACFT-IND017 8/29/2009 N
AC-FT White catfish-Fillet (skinless) LPR8 Reach 8 RM14 - Dundee Dam LPR8-ACFT-IND019 9/8/2009 N
AC-FT White catfish-Fillet (skinless) LPR8 Reach 8 RM14 - Dundee Dam LPR8-ACFT-IND020 9/8/2009 N
AC-FT White catfish-Fillet (skinless) LPR8 Reach 8 RM14 - Dundee Dam LPR8-ACFT-IND021 9/8/2009 N
AC-FT White catfish-Fillet (skinless) LPR8 Reach 8 RM14 - Dundee Dam LPR8-ACFT-IND022 9/10/2009 N

MA-FT White perch-Fillet (with skin) LPR1 Reach 1 RM0 - RM2 LPR1-MAFT-COMP01 9/1/2009 N
MA-FT White perch-Fillet (with skin) LPR1 Reach 1 RM0 - RM2 LPR1-MAFT-IND145 9/2/2009 N
MA-FT White perch-Fillet (with skin) LPR3 Reach 3 RM4 - RM6 LPR3-MAFT-COMP02 8/11/2009 N
MA-FT White perch-Fillet (with skin) LPR3 Reach 3 RM4 - RM6 LPR3-MAFT-COMP03 8/11/2009 N
MA-FT White perch-Fillet (with skin) LPR3 Reach 3 RM4 - RM6 LPR3-MAFT-COMP04 8/12/2009 N
MA-FT White perch-Fillet (with skin) LPR3 Reach 3 RM4 - RM6 LPR3-MAFT-COMP05 8/13/2009 N
MA-FT White perch-Fillet (with skin) LPR3 Reach 3 RM4 - RM6 LPR3-MAFT-COMP07 8/13/2009 N
MA-FT White perch-Fillet (with skin) LPR3 Reach 3 RM4 - RM6 LPR3-MAFT-COMP08 8/13/2009 N
MA-FT White perch-Fillet (with skin) LPR3 Reach 3 RM4 - RM6 LPR3-MAFT-COMP13 8/14/2009 N
MA-FT White perch-Fillet (with skin) LPR4 Reach 4 RM6 - RM8 LPR4-MAFT-COMP16 9/18/2009 N
MA-FT White perch-Fillet (with skin) LPR4 Reach 4 RM6 - RM8 LPR4-MAFT-COMP17 9/18/2009 N
MA-FT White perch-Fillet (with skin) LPR5 Reach 5 RM8 - RM10 LPR5-MAFT-COMP20 9/18/2009 N
MA-FT White perch-Fillet (with skin) LPR5 Reach 5 RM8 - RM10 LPR5-MAFT-COMP21 9/18/2009 N
MA-FT White perch-Fillet (with skin) LPR5 Reach 5 RM8 - RM10 LPR5-MAFT-COMP22 9/18/2009 N
MA-FT White perch-Fillet (with skin) LPR6 Reach 6 RM10 - RM12 LPR6-MAFT-COMP24 8/25/2009 N
MA-FT White perch-Fillet (with skin) LPR6 Reach 6 RM10 - RM12 LPR6-MAFT-IND122 8/25/2009 N
MA-FT White perch-Fillet (with skin) LPR8 Reach 8 RM14 - Dundee Dam LPR8-MAFT-COMP26 9/10/2009 N
MA-FT White perch-Fillet (with skin) LPR8 Reach 8 RM14 - Dundee Dam LPR8-MAFT-COMP27 9/12/2009 N
MA-FT White perch-Fillet (with skin) LPR8 Reach 8 RM14 - Dundee Dam LPR8-MAFT-COMP31 9/10/2009 N

WS-FT White sucker-Fillet (with skin) LPR4 Reach 4 RM6 - RM8 LPR4-WSFT-IND023 9/18/2009 N
WS-FT White sucker-Fillet (with skin) LPR5 Reach 5 RM8 - RM10 LPR5-WSFT-IND019 9/15/2009 N
WS-FT White sucker-Fillet (with skin) LPR5 Reach 5 RM8 - RM10 LPR5-WSFT-IND020 9/18/2009 N
WS-FT White sucker-Fillet (with skin) LPR8 Reach 8 RM14 - Dundee Dam LPR8-WSFT-IND009 9/12/2009 N
WS-FT White sucker-Fillet (with skin) LPR8 Reach 8 RM14 - Dundee Dam LPR8-WSFT-IND013 9/12/2009 N

Notes:
N - Normal Sample. No duplicate samples were collected for the Human Health Risk Assessment (HHRA) tissue data set.

Largemouth & SmallMouth Bass Fillet

Northern Pike-Fillet (With Skin)

White Catfish-Fillet (Skinless)

White Perch-Fillet (With Skin)

White Sucker-Fillet (With Skin)
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TABLE 3-7
CO-ELUTING PCB CONGENERS 

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Retained PCB Coeluting PCB Retained PCB Coeluting PCB

PCB-108 PCB-124 PCB-108 PCB-124
PCB-110 PCB-115 PCB-12 PCB-13
PCB-12 PCB-13 PCB-128 PCB-166
PCB-128 PCB-166 PCB-129 PCB-138, PCB-163
PCB-129 PCB-138, PCB-160, PCB-163 PCB-135 PCB-151
PCB-134 PCB-143 PCB-139 PCB-140
PCB-135 PCB-151 PCB-147 PCB-149
PCB-139 PCB-140 PCB-153 PCB-168
PCB-147 PCB-149 PCB-156 PCB-157
PCB-153 PCB-168 PCB-171 PCB-173
PCB-156 PCB-157 PCB-18 PCB-30
PCB-171 PCB-173 PCB-180 PCB-193
PCB-18 PCB-30 PCB-198 PCB-199
PCB-180 PCB-193 PCB-20 PCB-28
PCB-183 PCB-185 PCB-21 PCB-33
PCB-198 PCB-199 PCB-26 PCB-29
PCB-20 PCB-28 PCB-40 PCB-71
PCB-21 PCB-33 PCB-44 PCB-47, PCB-65
PCB-26 PCB-29 PCB-49 PCB-69
PCB-40 PCB-41, PCB-71 PCB-50 PCB-53
PCB-43 PCB-73 PCB-59 PCB-62, PCB-75
PCB-44 PCB-47, PCB-65 PCB-61 PCB-70, PCB-74, PCB-76
PCB-45 PCB-51 PCB-85 PCB-116
PCB-49 PCB-69 PCB-86 PCB-109, PCB-119, PCB-125, PCB-87, PCB-97
PCB-50 PCB-53 PCB-90 PCB-101, PCB-113
PCB-59 PCB-62, PCB-75 PCB-93 PCB-100
PCB-61 PCB-70, PCB-74, PCB-76
PCB-83 PCB-99
PCB-85 PCB-116, PCB-117
PCB-86 PCB-109, PCB-119, PCB-125, PCB-87, PCB-97
PCB-88 PCB-91
PCB-90 PCB-101, PCB-113
PCB-93 PCB-100
PCB-98 PCB-102

Notes:
(a) The data tables in Appendix A present the concentrations for both co-eluters for these programs.  Therefore, a simple sum of the detected congeners will result in 
    double counting of the co-eluting congeners.  The program used in the database to calculate totals for PCBs and non-dioxin-like PCBs, as well as PCB-TEQ, takes this into account.
(b) - The data tables in Appendix A present the concentration for the retained co-eluter for these programs.

Tissue:
FSP2 Fish/Decapod Sampling (2009) (b)

Tissue:
None

SGS-Analytical PerspectivesTestAmerica-Knoxville

Sediment: 
Low-Resolution Coring Program (2008) (a)

Surface Water: 
Chemical Water Column Monitoring Surveys 1, 2, 3, 4, & 5

Low Flow, and High Flow 1 & 2 
(August 2011 - June 2013) (a)

Sediment: 
FSP2 Benthic Sediment Sampling (2009) (b)
FSP2 Benthic Sediment Sampling (2010) (b)
River Mile 10.9 Characterization (2011) (a)

LRC Supplemental Sampling Program (2012) (a)
RM 10.9 Addedum A (2012) (a)

UPR Background Sediment Sampling (2012) (b)
Second Supplemental Sampling Program (2013) (a)

Surface Water:
High-Volume CWCM Survey 1 and 2 (December 2012 & June 2013) (a)
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TABLE 3-8
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE ACCESSIBLE SURFACE SEDIMENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Accessible Surface Sediment

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

Butylins
Site-Wide 14488-53-0 Dibutyltin 9.00E-04 J 2.50E-01 J mg/kg 12A-0445-C3 (0 - 0.5 ft) 161:179 89.94 1.20E-03 -- 1.90E-02 2.50E-01 TBD 1.90E+00 nc No N Maximum Does Not Exceed SL

Site-Wide 78763-54-9 Monobutyltin 6.10E-04 J 1.40E-01 J mg/kg 12A-0469-C5 (0 - 0.5 ft) 153:179 85.47 1.20E-03 -- 2.30E-02 1.40E-01 TBD 1.90E+00 nc No N Maximum Does Not Exceed SL

Site-Wide 1461-25-2 Tetrabutyltin 1.10E-03 J 2.50E-01 J mg/kg LPRC04D (0 - 0.5 ft) 26:179 14.53 1.20E-03 -- 1.90E-02 2.50E-01 TBD 1.90E+00 nc No N Maximum Does Not Exceed SL

Site-Wide 36643-28-4 Tributyltin 6.10E-04 J 1.80E-01 J mg/kg 12A-0445-C3 (0 - 0.5 ft) 151:179 84.36 1.20E-03 -- 1.90E-02 1.80E-01 TBD 1.90E+00 nc No N Maximum Does Not Exceed SL

Dioxins and Furans
Site-Wide DFTEQ-HH TCDD-TEQ (g) 5.85E-07 3.46E-02 mg/kg 12A-0460-C1 180:180 100.00 -- 3.46E-02 TBD 4.80E-06 c No Y Maximum Exceeds SL

Herbicides
Site-Wide 93-72-1 2,4,5-TP (Silvex) 7.70E-01 NJ 1.10E+00 NJ mg/kg LPRH16A (0 - 0.5 ft) 2:107 1.87 1.10E-02 -- 1.10E+00 1.10E+00 TBD 5.10E+01 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 94-75-7 2,4-D 1.70E-02 J 3.90E-02 J mg/kg 11B-0330-C4 (0 - 0.5 ft) 2:107 1.87 4.50E-02 -- 1.90E+00 3.90E-02 TBD 7.00E+01 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 94-82-6 2,4-DB 2.40E-02 J 1.20E-01 J mg/kg 08A-045-C2 (0 - 0.5 ft) 2:107 1.87 4.50E-02 -- 1.90E+00 1.20E-01 TBD 5.10E+01 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Metals
Site-Wide 7429-90-5 Aluminum 2.76E+03 1.89E+04 J mg/kg 11B-0329-C2 (0 - 0.5 ft) 179:179 100.00 -- 1.89E+04 TBD 7.70E+03 nc No Y Maximum Exceeds SL

Site-Wide 7440-36-0 Antimony 3.00E-02 J 1.18E+01 J mg/kg 12A-0473-C4 (0 - 0.5 ft) 176:179 98.32 3.40E-02 -- 1.20E-01 1.18E+01 TBD 3.10E+00 nc No Y Maximum Exceeds SL

Site-Wide 7440-38-2 Arsenic 4.80E-01 J 3.74E+01 J mg/kg 12A-0462-C6 (0 - 0.5 ft) 179:179 100.00 -- 3.74E+01 TBD 6.80E-01 c Yes Y Known Carcinogen

Site-Wide 7440-39-3 Barium 2.11E+01 7.91E+02 mg/kg LPRH16A (0 - 0.5 ft) 179:179 100.00 -- 7.91E+02 TBD 1.50E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 7440-41-7 Beryllium 1.19E-01 9.05E-01 J mg/kg 13B-0523-G2 (0 - 0.5 ft) 179:179 100.00 -- 9.05E-01 TBD 1.60E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 7440-43-9 Cadmium 7.40E-02 J 3.47E+01 J mg/kg 12A-0460-C3 (0 - 0.5 ft) 179:179 100.00 -- 3.47E+01 TBD 7.10E+00 nc No Y Maximum Exceeds SL

Site-Wide 7440-70-2 Calcium 5.60E+02 2.29E+04 J mg/kg 12A-0413-C6 (0 - 0.5 ft) 179:179 100.00 -- 2.29E+04 TBD EN  No EN Essential Nutrient

Site-Wide 7440-47-3 Chromium 4.03E+00 J 1.18E+03 J mg/kg 11B-0327-C1 (0 - 0.5 ft) 179:179 100.00 -- 1.18E+03 TBD 3.00E-01 c No Y Maximum Exceeds SL

Site-Wide 18540-29-9 Chromium, hexavalent 5.39E+00 J 7.78E+00 J mg/kg 08A-007-G3 (0.1 - 0.5 ft) 2:3 66.67 1.08E+00 -- 1.08E+00 7.78E+00 TBD 3.00E-01 c Yes Y Known Carcinogen

Site-Wide 7440-48-4 Cobalt 2.19E+00 J 1.65E+01 J mg/kg 12A-0445-C3 (0 - 0.5 ft) 178:178 100.00 -- 1.65E+01 TBD 2.30E+00 nc No Y Maximum Exceeds SL

Site-Wide 7440-50-8 Copper 4.19E+00 J 7.06E+02 J mg/kg 12A-0460-C3 (0 - 0.5 ft) 201:201 100.00 -- 7.06E+02 TBD 3.10E+02 nc No Y Maximum Exceeds SL

Site-Wide 7439-89-6 Iron 7.58E+03 5.31E+04 mg/kg LPRH16A (0 - 0.5 ft) 179:179 100.00 -- 5.31E+04 TBD EN  No EN Essential Nutrient

Site-Wide 7439-92-1 Lead 3.94E+00 2.05E+03 mg/kg 12E-0364-C02 (0 - 0.5 ft) 176:176 100.00 -- 2.05E+03 TBD 4.00E+02  No Y Maximum Exceeds SL

Site-Wide 7439-95-4 Magnesium 1.06E+03 9.22E+03 J mg/kg LPRC07D (0 - 0.5 ft) 179:179 100.00 -- 9.22E+03 TBD EN  No EN Essential Nutrient

Site-Wide 7439-96-5 Manganese 5.75E+01 1.07E+03 J mg/kg LPRH13B (0 - 0.5 ft) 179:179 100.00 -- 1.07E+03 TBD 1.80E+02 nc No Y Maximum Exceeds SL

Site-Wide 7439-97-6 Mercury, total 2.15E-02 2.15E+01 J mg/kg 11B-0329-C3 (0 - 0.5 ft) 180:180 100.00 -- 2.15E+01 TBD 2.30E+00 nc No Y Maximum Exceeds SL

Site-Wide 22967-92-6 Methyl Mercury 3.50E-05 J 2.30E-02 J mg/kg LPRC09A (0 - 0.5 ft) 74:75 98.67 8.90E-05 -- 8.90E-05 2.30E-02 TBD 7.80E-01 nc No N Maximum Does Not Exceed SL

Site-Wide 7440-02-0 Nickel 4.75E+00 J 1.30E+02 J mg/kg 12A-0445-C3 (0 - 0.5 ft) 199:199 100.00 -- 1.30E+02 TBD 1.50E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 7440-09-7 Potassium 1.89E+02 6.19E+03 mg/kg 12E-0363-C02 (0 - 0.5 ft) 179:179 100.00 -- 6.19E+03 TBD EN  No EN Essential Nutrient

Site-Wide 7782-49-2 Selenium 3.80E-02 J 3.20E+00 J mg/kg 12A-0460-C3 (0 - 0.5 ft) 150:170 88.24 3.50E-02 -- 2.00E+00 3.20E+00 TBD 3.90E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 7440-22-4 Silver 2.30E-02 J 1.37E+01 J mg/kg 08A-045-C1 (0 - 0.5 ft)
12A-0460-C3 (0 - 0 5 ft)

179:179 100.00 -- 1.37E+01 TBD 3.90E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 7440-23-5 Sodium 6.96E+01 1.25E+04 J mg/kg LPRT03A (0 - 0.5 ft) 178:178 100.00 -- 1.25E+04 TBD EN  No EN Essential Nutrient

Site-Wide 7440-28-0 Thallium 2.50E-02 5.20E-01 mg/kg 13B-0542-C2 (0 - 0.5 ft) 176:179 98.32 3.00E-03 -- 2.40E-02 5.20E-01 TBD 7.80E-02 nc No Y Maximum Exceeds SL

Site-Wide 7440-32-6 Titanium 1.16E+02 9.94E+02 mg/kg 12E-0363-C02 (0 - 0.5 ft) 179:179 100.00 -- 9.94E+02 TBD 1.40E+04 nc No N Maximum Does Not Exceed SL

Site-Wide 7440-62-2 Vanadium 6.25E+00 1.10E+02 J mg/kg 12A-0460-C3 (0 - 0.5 ft) 179:179 100.00 -- 1.10E+02 TBD 3.90E+01 nc No Y Maximum Exceeds SL

Site-Wide 7440-66-6 Zinc 2.35E+01 1.71E+03 mg/kg 12A-0473-C4 (0 - 0.5 ft) 179:179 100.00 -- 1.71E+03 TBD 2.30E+03 nc No N Maximum Does Not Exceed SL

PAHs (High Resolution) (h)
Site-Wide 90-12-0 1-Methylnaphthalene 1.82E-03 J 2.10E+00 J mg/kg LPRT08A (0 - 0.5 ft) 173:180 96.11 6.00E-04 -- 4.02E-02 2.10E+00 TBD 1.80E+01 c No N Maximum Does Not Exceed SL

Site-Wide 832-69-9 1-Methylphenanthrene 3.00E-04 J 1.30E+01 J mg/kg LPRT05A (0 - 0.5 ft) 178:180 98.89 9.77E-04 -- 1.30E-02 1.30E+01 TBD 1.80E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 2245-38-7 2,3,5-Trimethylnaphthalene 5.85E-04 J 3.60E+00 J mg/kg 13B-0542-C2 (0 - 0.5 ft)
LPRT05A (0 - 0 5 ft)

172:180 95.56 5.90E-05 -- 6.50E-03 3.60E+00 TBD 2.40E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 581-42-0 2,6-Dimethylnaphthalene 9.89E-04 J 3.67E+00 mg/kg 13B-0542-C2 (0 - 0.5 ft) 176:180 97.78 1.80E-04 -- 1.20E-02 3.67E+00 TBD 2.40E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 91-57-6 2-Methylnaphthalene 3.30E-03 J 3.40E+00 J mg/kg LPRT08A (0 - 0.5 ft) 171:180 95.00 1.20E-03 -- 4.18E-01 3.40E+00 TBD 2.40E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 83-32-9 Acenaphthene 1.30E-03 2.20E+01 J mg/kg LPRT05A (0 - 0.5 ft) 177:180 98.33 8.10E-04 -- 1.20E-02 2.20E+01 TBD 3.60E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 208-96-8 Acenaphthylene 1.92E-04 J 7.00E+00 J mg/kg LPRH16A (0 - 0.5 ft) 178:180 98.89 1.40E-04 -- 2.00E-02 7.00E+00 TBD 3.60E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 120-12-7 Anthracene 2.16E-04 J 1.90E+01 J mg/kg LPRT05A (0 - 0.5 ft) 178:180 98.89 4.10E-04 -- 1.60E-02 1.90E+01 TBD 1.80E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 56-55-3 Benzo(a)anthracene 1.10E-03 1.56E+01 mg/kg 13B-0542-C2 (0 - 0.5 ft) 179:180 99.44 8.90E-04 -- 8.90E-04 1.56E+01 TBD 1.60E-01 c No Y Maximum Exceeds SL

Site-Wide 50-32-8 Benzo(a)pyrene 1.62E-03 1.34E+01 J mg/kg 13B-0524-C1 (0 - 0.5 ft) 179:180 99.44 6.00E-04 -- 6.00E-04 1.34E+01 TBD 1.60E-02 c No Y Maximum Exceeds SL

Site-Wide 205-99-2 Benzo(b)fluoranthene 2.35E-03 1.68E+01 J mg/kg 12E-0364-C02 (0 - 0.5 ft) 108:109 99.08 1.20E-03 -- 1.20E-03 1.68E+01 TBD 1.60E-01 c No Y Maximum Exceeds SL

Site-Wide 56832-73-6 Benzofluoranthene isomer 1.70E-01 1.50E+01 J mg/kg LPRT08A (0 - 0.5 ft) 71:71 100.00 -- 1.50E+01 TBD 1.60E-01 c No Y Maximum Exceeds SL

Site-Wide 192-97-2 Benzo(E)pyrene 1.31E-03 8.25E+00 J mg/kg 13B-0524-C1 (0 - 0.5 ft) 179:180 99.44 7.30E-04 -- 7.30E-04 8.25E+00 TBD 1.80E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 191-24-2 Benzo(g,h,i)perylene 1.53E-03 8.20E+00 J mg/kg LPRT08A (0 - 0.5 ft) 179:180 99.44 1.20E-03 -- 1.20E-03 8.20E+00 TBD 1.80E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 207-08-9 Benzo(k)fluoranthene 1.20E-03 8.95E+00 mg/kg 12E-0364-C02 (0 - 0.5 ft) 179:180 99.44 3.20E-05 -- 3.20E-05 8.95E+00 TBD 1.60E+00 c No Y Maximum Exceeds SL

Site-Wide BACC1 C1-Benzanthracene/chrysenes 1.40E-03 J 1.30E+01 J mg/kg LPRH16A (0 - 0.5 ft) 180:180 100.00 -- 1.30E+01 TBD 1.60E+01 c No N Maximum Does Not Exceed SL

Site-Wide DTPC1 C1-Dibenzothiophenes 2.03E-03 4.00E+00 J mg/kg LPRC04D (0 - 0.5 ft) 177:180 98.33 9.77E-04 -- 1.00E-02 4.00E+00 TBD 7.80E+01 nc No N Maximum Does Not Exceed SL

Site-Wide FLRC1 C1-Fluorenes 1.50E-03 J 5.40E+00 J mg/kg LPRC07A (0 - 0.5 ft) 177:180 98.33 9.77E-04 -- 3.00E-02 5.40E+00 TBD 2.40E+02 nc No N Maximum Does Not Exceed SL

Site-Wide PATAC1 C1-Phenanthrene/anthracenes 2.60E-03 J 2.30E+01 mg/kg 13B-0542-C2 (0 - 0.5 ft) 179:180 99.44 9.77E-04 -- 9.77E-04 2.30E+01 TBD 1.80E+03 nc No N Maximum Does Not Exceed SL

Site-Wide PFLAC1 C1-Pyrene/fluoranthenes 1.50E-03 4.50E+01 J mg/kg LPRC04D (0 - 0.5 ft) 180:180 100.00 -- 4.50E+01 TBD 1.80E+02 nc No N Maximum Does Not Exceed SL

Site-Wide BACC2 C2-Benzanthracene/chrysenes 8.58E-03 1.90E+01 J mg/kg LPRC04D (0 - 0.5 ft) 178:180 98.89 9.77E-04 -- 1.30E-03 1.90E+01 TBD 1.60E+01 c No Y Maximum Exceeds SL

Site-Wide DTPC2 C2-Dibenzothiophenes 2.76E-03 7.30E+00 J mg/kg LPRC04D (0 - 0.5 ft) 178:180 98.89 9.77E-04 -- 1.30E-03 7.30E+00 TBD 7.80E+01 nc No N Maximum Does Not Exceed SL

Site-Wide FLRC2 C2-Fluorenes 1.40E-03 J 6.80E+00 J mg/kg LPRC04D (0 - 0.5 ft) 177:180 98.33 9.77E-04 -- 3.00E-02 6.80E+00 TBD 2.40E+02 nc No N Maximum Does Not Exceed SL

Site-Wide NPHC2 C2-NAPHTHALENES 1.90E-03 J 1.22E+01 mg/kg 13B-0542-C2 (0 - 0.5 ft) 179:180 99.44 1.95E-03 -- 1.95E-03 1.22E+01 TBD 2.40E+01 nc No N Maximum Does Not Exceed SL

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value
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TABLE 3-8
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE ACCESSIBLE SURFACE SEDIMENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Accessible Surface Sediment

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

Site-Wide PATAC2 C2-Phenanthrene/anthracenes 4.10E-03 J 2.89E+01 mg/kg 13B-0542-C2 (0 - 0.5 ft) 179:180 99.44 9.77E-04 -- 9.77E-04 2.89E+01 TBD 1.80E+03 nc No N Maximum Does Not Exceed SL

Site-Wide BACC3 C3-Benzanthracene/chrysenes 3.98E-03 1.50E+01 J mg/kg LPRC04D (0 - 0.5 ft) 178:180 98.89 9.77E-04 -- 1.30E-03 1.50E+01 TBD 1.60E+01 c No N Maximum Does Not Exceed SL

Site-Wide DTPC3 C3-Dibenzothiophenes 2.86E-03 8.30E+00 J mg/kg LPRC04D (0 - 0.5 ft) 177:180 98.33 9.77E-04 -- 8.70E-02 8.30E+00 TBD 7.80E+01 nc No N Maximum Does Not Exceed SL

Site-Wide FLRC3 C3-Fluorenes 2.02E-03 1.10E+01 J mg/kg LPRC04D (0 - 0.5 ft)
LPRC07A (0 - 0 5 ft)

176:180 97.78 9.77E-04 -- 3.00E-02 1.10E+01 TBD 2.40E+02 nc No N Maximum Does Not Exceed SL

Site-Wide NPHC3 C3-NAPHTHALENE 2.40E-03 J 1.57E+01 mg/kg 13B-0542-C2 (0 - 0.5 ft) 179:180 99.44 1.95E-03 -- 1.95E-03 1.57E+01 TBD 2.40E+01 nc No N Maximum Does Not Exceed SL

Site-Wide PATAC3 C3-Phenanthrene/anthracenes 2.70E-03 J 1.43E+01 mg/kg 13B-0542-C2 (0 - 0.5 ft) 178:180 98.89 9.77E-04 -- 3.30E-01 1.43E+01 TBD 1.80E+03 nc No N Maximum Does Not Exceed SL

Site-Wide BACC4 C4-Benzanthracene/chrysenes 2.14E-03 9.50E+00 J mg/kg LPRC04D (0 - 0.5 ft) 178:180 98.89 9.77E-04 -- 1.30E-03 9.50E+00 TBD 1.60E+01 c No N Maximum Does Not Exceed SL

Site-Wide DTPC4 C4-Dibenzothiophenes 1.47E-03 3.10E+00 J mg/kg 08A-045-C2 (0 - 0.5 ft) 175:180 97.22 9.77E-04 -- 5.01E-02 3.10E+00 TBD 7.80E+01 nc No N Maximum Does Not Exceed SL

Site-Wide NPHC4 C4-Naphthalene 1.70E-03 J 9.22E+00 J mg/kg 12A-0464-C4 (0 - 0.5 ft) 178:180 98.89 9.77E-04 -- 3.00E-02 9.22E+00 TBD 2.40E+01 nc No N Maximum Does Not Exceed SL

Site-Wide PATAC4 C4-Phenanthrenes/anthracenes 1.60E-03 J 7.60E+00 J mg/kg LPRC07A (0 - 0.5 ft) 177:180 98.33 9.77E-04 -- 1.20E-01 7.60E+00 TBD 1.80E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 218-01-9 Chrysene 1.30E-03 J 1.90E+01 J mg/kg LPRT05A (0 - 0.5 ft) 180:180 100.00 -- 1.90E+01 TBD 1.60E+01 c No Y Maximum Exceeds SL

Site-Wide 53-70-3 Dibenzo(a,h)anthracene 3.48E-03 2.20E+00 J mg/kg LPRH16A (0 - 0.5 ft) 173:180 96.11 4.40E-05 -- 1.40E-01 2.20E+00 TBD 1.60E-02 c No Y Maximum Exceeds SL

Site-Wide 132-65-0 Dibenzothiophene 1.93E-04 J 2.00E+00 J mg/kg LPRT05A (0 - 0.5 ft) 178:180 98.89 2.10E-02 -- 2.80E-02 2.00E+00 TBD 7.80E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 206-44-0 Fluoranthene 1.90E-03 J 2.65E+01 J mg/kg 13B-0524-C1 (0 - 0.5 ft) 180:180 100.00 -- 2.65E+01 TBD 2.40E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 86-73-7 Fluorene 1.70E-03 4.20E+00 J mg/kg LPRT08A (0 - 0.5 ft) 177:180 98.33 8.20E-04 -- 2.80E-02 4.20E+00 TBD 2.40E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 193-39-5 Indeno(1,2,3-cd)pyrene 1.25E-03 8.90E+00 J mg/kg LPRT08A (0 - 0.5 ft) 179:180 99.44 7.10E-04 -- 7.10E-04 8.90E+00 TBD 1.60E-01 c No Y Maximum Exceeds SL

Site-Wide 91-20-3 Naphthalene 5.87E-03 J 1.40E+01 J mg/kg LPRT08A (0 - 0.5 ft) 164:180 91.11 3.00E-03 -- 1.61E-01 1.40E+01 TBD 3.80E+00 c No Y Maximum Exceeds SL

Site-Wide 198-55-0 Perylene 1.29E-02 2.49E+00 J mg/kg 13B-0524-C1 (0 - 0.5 ft) 180:180 100.00 -- 2.49E+00 TBD 1.80E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 85-01-8 Phenanthrene 1.54E-02 3.33E+01 J mg/kg 13B-0542-C2 (0 - 0.5 ft) 178:180 98.89 1.95E-03 -- 2.60E-03 3.33E+01 TBD 1.80E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 129-00-0 Pyrene 3.00E-03 J 2.70E+01 J mg/kg LPRT05A (0 - 0.5 ft) 180:180 100.00 -- 2.70E+01 TBD 1.80E+02 nc No N Maximum Does Not Exceed SL

PCBs
Site-Wide 53469-21-9 Aroclor-1242 2.60E-03 NJ 4.90E+00 NJ mg/kg 08A-045-C2 (0 - 0.5 ft) 93:100 93.00 5.20E-04 5.80E-02 4.90E+00 TBD 2.30E-01 c No Y Maximum Exceeds SL (i)

Site-Wide 11097-69-1 Aroclor-1254 1.50E-03 NJ 2.00E+00 NJ mg/kg 08A-045-C2 (0 - 0.5 ft) 97:100 97.00 5.40E-04 4.90E-02 2.00E+00 TBD 1.20E-01 nc No Y Maximum Exceeds SL (i)

Site-Wide 11096-82-5 Aroclor-1260 1.20E-03 NJ 8.60E-01 NJ mg/kg 08A-045-C2 (0 - 0.5 ft) 76:100 76.00 5.40E-04 1.70E-01 8.60E-01 TBD 2.40E-01 c No Y Maximum Exceeds SL (i)

Site-Wide 11100-14-4 Aroclor-1268 3.00E-01 3.00E-01 mg/kg LPRT11B (0 - 0.5 ft) 1:100 1.00 4.70E-04 1.70E-01 3.00E-01 TBD 2.40E-01 c No N FOD < 5% and all RLs < SLs - No further action (i)

Site-Wide PCB PCBs, Total (g) 1.75E-03 1.89E+01 mg/kg 08A-045-C2 (0 - 0.5 ft) 180:180 100.00 -- 1.89E+01 TBD 2.30E-01 c No Y Maximum Exceeds SL

Pesticides
Site-Wide 53-19-0 2,4'-DDD 5.13E-05 J 4.16E-01 J mg/kg 12A-0413-C4 (0 - 0.5 ft) 175:180 97.22 4.09E-05 -- 2.20E-03 4.16E-01 TBD NA  No UNC SL Not Available, Uncertainty Evaluation

Site-Wide 3424-82-6 2,4'-DDE 1.60E-05 J 2.11E-01 J mg/kg 12A-0460-C1 (0 - 0.5 ft) 159:180 88.33 3.23E-05 -- 2.10E-03 2.11E-01 TBD NA  No UNC SL Not Available, Uncertainty Evaluation

Site-Wide 789-02-6 2,4'-DDT 5.12E-05 Z 6.50E-02 J mg/kg LPRC03A (0 - 0.5 ft) 146:180 81.11 3.40E-06 -- 4.30E-03 6.50E-02 TBD NA  No UNC SL Not Available, Uncertainty Evaluation

Site-Wide 72-54-8 4,4'-DDD 1.76E-04 J 6.17E-01 J mg/kg 12A-0413-C4 (0 - 0.5 ft) 177:180 98.33 4.42E-05 -- 5.30E-03 6.17E-01 TBD 2.30E+00 c No N Maximum Does Not Exceed SL

Site-Wide 72-55-9 4,4'-DDE 1.20E-04 J 7.71E-01 J mg/kg 12A-0460-C1 (0 - 0.5 ft) 176:180 97.78 1.38E-04 -- 2.10E-03 7.71E-01 TBD 2.00E+00 c No N Maximum Does Not Exceed SL

Site-Wide 50-29-3 4,4'-DDT 2.60E-05 J 1.10E+00 J mg/kg LPRT07E (0 - 0.5 ft) 170:180 94.44 5.04E-05 -- 4.70E-03 1.10E+00 TBD 1.90E+00 c No N Maximum Does Not Exceed SL

Site-Wide 309-00-2 Aldrin 1.30E-05 J 1.30E-02 mg/kg 13B-0561-C1 (0 - 0.5 ft) 138:180 76.67 3.80E-06 -- 4.10E-02 1.30E-02 TBD 3.90E-02 c No N Maximum Does Not Exceed SL

Site-Wide 319-84-6 alpha-BHC 1.24E-05 Z 7.57E-03 J mg/kg 12A-0451-C2 (0 - 0.5 ft) 98:180 54.44 1.80E-06 -- 6.80E-04 7.57E-03 TBD 8.60E-02 c No N Maximum Does Not Exceed SL

Site-Wide 319-85-7 beta-BHC 7.70E-06 J 5.87E-03 J mg/kg 12A-0451-C2 (0 - 0.5 ft) 106:180 58.89 6.10E-06 -- 7.00E-04 5.87E-03 TBD 3.00E-01 c No N Maximum Does Not Exceed SL

Site-Wide 5103-71-9 cis-Chlordane 1.37E-04 Z 7.86E-02 J mg/kg 08A-060-C1 (0 - 0.5 ft) 178:180 98.89 2.00E-03 -- 6.70E-03 7.86E-02 TBD 1.70E+00 c No N Maximum Does Not Exceed SL

Site-Wide 5103-73-1 cis-Nonachlor 3.30E-05 Z 2.33E-02 J mg/kg 11B-0329-C3 (0 - 0.5 ft) 167:180 92.78 2.28E-05 -- 1.60E-02 2.33E-02 TBD 1.70E+00 c No N Maximum Does Not Exceed SL

Site-Wide 319-86-8 delta-BHC 7.20E-06 J 3.62E-03 J mg/kg 12A-0451-C2 (0 - 0.5 ft) 60:180 33.33 2.00E-06 -- 6.80E-04 3.62E-03 TBD 8.60E-02 c No N Maximum Does Not Exceed SL

Site-Wide 60-57-1 Dieldrin 9.30E-05 Z 1.30E-01 J mg/kg 08A-045-C2 (0 - 0.5 ft) 176:180 97.78 1.64E-05 -- 1.40E-03 1.30E-01 TBD 3.40E-02 c No Y Maximum Exceeds SL

Site-Wide 959-98-8 Endosulfan I 1.30E-04 J 3.30E-04 J mg/kg LPRT17D (0 - 0.5 ft) 2:180 1.11 1.10E-05 -- 2.60E-03 3.30E-04 TBD 4.70E+01 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 33213-65-9 Endosulfan II 6.60E-05 J 4.40E-03 J mg/kg 13B-0543-G1 (0 - 0.5 ft) 68:180 37.78 3.10E-05 -- 7.70E-02 4.40E-03 TBD 4.70E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 1031-07-8 Endosulfan Sulfate 1.80E-05 J 4.90E-03 J mg/kg LPRT09D (0 - 0.5 ft) 86:180 47.78 3.90E-06 -- 1.20E-03 4.90E-03 TBD 4.70E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 72-20-8 Endrin 6.00E-05 J 4.10E-03 mg/kg LPRH16A (0 - 0.5 ft) 5:178 2.81 2.70E-06 -- 1.90E-02 4.10E-03 TBD 1.90E+00 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 7421-93-4 Endrin aldehyde 1.20E-05 J 1.00E-03 J mg/kg LPRC07A (0 - 0.5 ft) 7:180 3.89 4.80E-06 -- 5.50E-03 1.00E-03 TBD 1.90E+00 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 53494-70-5 Endrin ketone 1.60E-05 J 5.20E-04 J mg/kg LPRT16D (0 - 0.5 ft) 32:180 17.78 1.90E-06 -- 3.50E-03 5.20E-04 TBD 1.90E+00 nc No N Maximum Does Not Exceed SL

Site-Wide 58-89-9 gamma-BHC (Lindane) 1.93E-05 J 9.41E-03 J mg/kg 12A-0451-C2 (0 - 0.5 ft) 63:180 35.00 2.50E-06 -- 8.70E-04 9.41E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL

Site-Wide 76-44-8 Heptachlor 7.00E-06 J 6.50E-03 mg/kg 13B-0554-C4 (0 - 0.5 ft) 134:180 74.44 2.00E-06 -- 4.20E-04 6.50E-03 TBD 1.30E-01 c No N Maximum Does Not Exceed SL

Site-Wide 1024-57-3 Heptachlor Epoxide 2.50E-05 J 4.80E-03 J mg/kg LPRH05A (0 - 0.2 ft) 160:180 88.89 8.21E-06 -- 1.50E-03 4.80E-03 TBD 7.00E-02 c No N Maximum Does Not Exceed SL

Site-Wide 118-74-1 Hexachlorobenzene 1.20E-04 1.60E-01 J mg/kg 08A-045-C2 (0 - 0.5 ft) 161:180 89.44 9.40E-06 -- 3.30E-03 1.60E-01 TBD 2.10E-01 c No N Maximum Does Not Exceed SL

Site-Wide 72-43-5 Methoxychlor 7.11E-05 J 1.60E-01 J mg/kg LPRT08C (0 - 0.5 ft) 61:180 33.89 1.00E-05 -- 7.00E-02 1.60E-01 TBD 3.20E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 27304-13-8 Oxy-chlordane 6.10E-06 J 8.50E-03 J mg/kg LPRH05A (0 - 0.2 ft) 148:180 82.22 3.80E-06 -- 6.00E-04 8.50E-03 TBD 1.70E+00 c No N Maximum Does Not Exceed SL

Site-Wide 5103-74-2 trans-Chlordane 5.97E-05 Z 7.10E-02 J mg/kg 08A-045-C2 (0 - 0.5 ft) 179:180 99.44 4.00E-03 -- 4.00E-03 7.10E-02 TBD 1.70E+00 c No N Maximum Does Not Exceed SL

Site-Wide 39765-80-5 trans-Nonachlor 7.80E-05 J 4.61E-02 J mg/kg 08A-060-C1 (0 - 0.5 ft) 180:180 100.00 -- 4.61E-02 TBD 1.70E+00 c No N Maximum Does Not Exceed SL

SVOCs
Site-Wide 92-52-4 1,1'-Biphenyl 5.58E-02 J 3.90E-01 J mg/kg LPRT05A (0 - 0.5 ft) 3:180 1.67 1.68E-01 -- 9.56E+00 3.90E-01 TBD 4.70E+00 nc No N FOD <5%  and < 10% RLs > SL - No Further Action (f)

Site-Wide 106-44-5 4-Methylphenol 1.49E-01 J 4.10E-01 J mg/kg LPRT05F (0 - 0.5 ft) 4:180 2.22 1.68E-01 -- 9.56E+00 4.10E-01 TBD 6.30E+02 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 98-86-2 Acetophenone 5.20E-02 J 3.60E+00 J mg/kg LPRC03B (0 - 0.5 ft) 39:180 21.67 1.68E-01 -- 9.56E+00 3.60E+00 TBD 7.80E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 100-52-7 Benzaldehyde 2.40E-02 J 2.40E+00 J mg/kg LPRC04D (0 - 0.5 ft) 122:176 69.32 1.68E-01 -- 9.56E+00 2.40E+00 TBD 7.80E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 117-81-7 bis-(2-Ethylhexyl)phthalate 5.39E-02 J 2.87E+02 J mg/kg 11B-0329-C3 (0 - 0.5 ft) 165:180 91.67 1.68E-01 -- 8.30E-01 2.87E+02 TBD 3.90E+01 c No Y Maximum Exceeds SL

Site-Wide 85-68-7 Butylbenzylphthalate 4.60E-02 J 2.24E+01 J mg/kg 12A-0451-C2 (0 - 0.5 ft) 77:180 42.78 1.68E-01 -- 9.56E+00 2.24E+01 TBD 2.90E+02 c No N Maximum Does Not Exceed SL

Site-Wide 105-60-2 Caprolactam 7.40E-02 J 2.70E-01 J mg/kg LPRT11F (0 - 0.5 ft) 2:180 1.11 1.70E-01 -- 1.86E+01 2.70E-01 TBD 3.10E+03 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 86-74-8 Carbazole 4.82E-02 J 9.00E-01 J mg/kg LPRH10A (0 - 0.5 ft) 88:180 48.89 1.68E-01 -- 9.56E+00 9.00E-01 TBD 2.40E+02 nc No N Maximum Does Not Exceed SL
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TABLE 3-8
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE ACCESSIBLE SURFACE SEDIMENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Accessible Surface Sediment

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

Site-Wide 132-64-9 Dibenzofuran 4.08E-02 J 3.90E-01 J mg/kg
12E-0363-C02 (0 - 0.5 ft)

LPRH10A (0 - 0.5 ft) 26:180 14.44 1.68E-01 -- 9.56E+00 3.90E-01 TBD 7.30E+00 nc No N Maximum Does Not Exceed SL

Site-Wide 84-66-2 Diethylphthalate 3.00E-01 J 3.00E-01 J mg/kg 08A-022-C1 (0 - 0.5 ft) 1:180 0.56 1.68E-01 -- 9.56E+00 3.00E-01 TBD 5.10E+03 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 131-11-3 Dimethylphthalate 1.65E-01 J 1.65E-01 J mg/kg 13B-0553-C1 (0 - 0.5 ft) 1:180 0.56 1.68E-01 -- 9.56E+00 1.65E-01 TBD 5.10E+03 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 84-74-2 Di-n-butylphthalate 5.60E-02 J 8.30E-01 J mg/kg LPRT13E (0 - 0.5 ft) 15:180 8.33 1.68E-01 -- 9.56E+00 8.30E-01 TBD 6.30E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 117-84-0 Di-n-octylphthalate 4.40E-02 J 2.15E+01 J mg/kg 11B-0327-C2 (0 - 0.5 ft) 94:180 52.22 1.70E-01 -- 1.86E+01 2.15E+01 TBD 6.30E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 118-74-1 Hexachlorobenzene 5.00E-02 J 9.02E+00 J mg/kg 12A-0413-C6 (0 - 0.5 ft) 3:180 1.67 1.68E-01 -- 9.56E+00 9.02E+00 TBD 2.10E-01 c No UNC FOD < 5% and > 10% RLs > SLs - UNC (f)

Site-Wide 78-59-1 Isophorone 1.39E-01 J 1.39E-01 J mg/kg 12A-0403-C1 (0 - 0.5 ft) 1:180 0.56 1.68E-01 -- 9.56E+00 1.39E-01 TBD 5.70E+02 c No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 86-30-6 N-Nitrosodiphenylamine 3.90E-02 J 3.90E-01 J mg/kg 08A-045-C2 (0 - 0.5 ft) 5:180 2.78 1.68E-01 -- 9.56E+00 3.90E-01 TBD 1.10E+02 c No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 87-86-5 Pentachlorophenol 3.70E-01 J 3.70E-01 J mg/kg 08A-006-C2 (0 - 0.5 ft) 1:180 0.56 3.25E-01 -- 1.86E+01 3.70E-01 TBD 1.00E+00 c No UNC FOD < 5% and > 10% RLs > SLs - UNC (f)

Site-Wide 108-95-2 Phenol 2.40E-01 J 8.60E-01 J mg/kg LPRT01D (0 - 0.5 ft) 7:180 3.89 1.68E-01 -- 9.56E+00 8.60E-01 TBD 1.90E+03 nc No N FOD < 5% and all RLs < SLs - No further action (f)

TPH
Site-Wide 1921-70-6 2,6,10,14-TETRAMETHYL PENTADECANE 2.00E-01 J 8.70E+00 J mg/kg LPRT08C (0 - 0.5 ft) 37:71 52.11 4.00E-01 -- 4.30E+00 8.70E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 638-36-8 2,6,10,14-TETRAMETHYLHEXADECANE 1.00E-01 J 5.30E+00 J mg/kg LPRT07C (0 - 0.5 ft) 36:71 50.70 4.00E-01 -- 4.30E+00 5.30E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 3891-98-3 2,6,10-TRIMETHYLDODECANE 3.00E-01 NJ 3.30E+00 NJ mg/kg LPRT08C (0 - 0.5 ft) 9:71 12.68 1.00E-01 -- 4.30E+00 3.30E+00 TBD 1.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide TMTD1470 2,6,10-TRIMETHYLTRIDECANE (1470) 2.20E-01 NJ 4.20E+00 NJ mg/kg LPRT08C (0 - 0.5 ft) 18:71 25.35 1.00E-01 -- 4.30E+00 4.20E+00 TBD 1.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 124-18-5 Decane 3.00E-01 J 1.00E+00 J mg/kg LPRT08C (0 - 0.5 ft) 3:71 4.23 1.00E-01 -- 4.30E+00 1.00E+00 TBD 1.00E+03 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 629-97-0 Docosane, n- 1.00E-01 2.60E+00 J mg/kg LPRT05A (0 - 0.5 ft) 8:71 11.27 4.00E-01 -- 4.30E+00 2.60E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 112-40-3 Dodecane 5.00E-01 J 5.00E-01 J mg/kg LPRT08C (0 - 0.5 ft) 1:71 1.41 1.00E-01 -- 4.30E+00 5.00E-01 TBD 1.00E+03 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 544-85-4 DOTRIACONTANE 2.90E-01 J 6.40E+00 J mg/kg LPRT08C (0 - 0.5 ft) 71:71 100.00 -- 6.40E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 629-94-7 Henicosane, n- 2.00E-01 2.00E+00 J mg/kg LPRT04E (0 - 0.5 ft) 34:71 47.89 4.00E-01 -- 4.30E+00 2.00E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 630-04-6 Hentriacontane 3.00E-01 J 4.20E+01 J mg/kg LPRT15B (0 - 0.5 ft) 71:71 100.00 -- 4.20E+01 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 593-49-7 Heptacosane 2.00E-01 J 3.20E+01 J mg/kg LPRT15B (0 - 0.5 ft) 71:71 100.00 -- 3.20E+01 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 629-78-7 Heptadecane, n- 2.00E-01 1.00E+00 J mg/kg LPRT05A (0 - 0.5 ft) 19:71 26.76 4.00E-01 -- 4.30E+00 1.00E+00 TBD 1.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 7194-84-5 HEPTATRIACONTANE (C37) 3.00E-01 J 2.30E+00 J mg/kg LPRT07C (0 - 0.5 ft) 20:71 28.17 1.00E-01 -- 4.30E+00 2.30E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 630-01-3 Hexacosane, n- 3.00E-01 J 8.00E+00 J mg/kg LPRT03A (0 - 0.5 ft) 42:71 59.15 4.00E-01 -- 4.30E+00 8.00E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 544-76-3 Hexadecane, n- 1.00E-01 J 1.70E+00 J mg/kg LPRT05A (0 - 0.5 ft) 19:71 26.76 4.00E-01 -- 4.30E+00 1.70E+00 TBD 1.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 630-06-8 HEXATRIACONTANE 3.00E-01 J 2.00E+00 J mg/kg LPRT15B (0 - 0.5 ft) 33:71 46.48 1.00E-01 -- 4.30E+00 2.00E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 112-95-8 Icosane 2.00E-01 J 2.00E+00 J mg/kg

LPRT06A (0 - 0.5 ft)
LPRT06B (0 - 0.5 ft)
LPRT07E (0 - 0.5 ft)
LPRT09D (0 - 0.5 ft)

42:71 59.15 4.00E-01 -- 4.30E+00 2.00E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 630-03-5 NONACOSANE 3.00E-01 J 5.00E+01 J mg/kg LPRT15B (0 - 0.5 ft) 71:71 100.00 -- 5.00E+01 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 629-92-5 Nonadecane, n- 1.00E-01 J 1.40E+00 J mg/kg LPRT05A (0 - 0.5 ft) 10:71 14.08 4.00E-01 -- 4.30E+00 1.40E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 7194-86-7 NONATRIACONTANE (C39) 3.00E-01 NJ 1.00E+00 NJ mg/kg
LPRT09D (0 - 0.5 ft)
LPRT11D (0 - 0.5 ft)
LPRT15B (0 - 0.5 ft)

22:71 30.99 1.00E-01 -- 4.30E+00 1.00E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 638-68-6 N-TRIACONTANE 2.00E-01 J 4.00E+00 J mg/kg LPRT15B (0 - 0.5 ft) 62:71 87.32 4.00E-01 -- 4.30E+00 4.00E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 630-02-4 Octacosane, n- 2.60E-01 J 1.10E+01 J mg/kg LPRC07A (0 - 0.5 ft) 52:71 73.24 4.00E-01 -- 2.10E+00 1.10E+01 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 593-45-3 Octadecane, n- 1.00E-01 J 2.10E+00 mg/kg LPRC15A (0 - 0.5 ft) 7:71 9.86 4.00E-01 -- 4.30E+00 2.10E+00 TBD 1.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 7194-85-6 OCTATRIACONTANE (C38) 3.00E-01 J 1.00E+00 J mg/kg
LPRT09D (0 - 0.5 ft)
LPRT15B (0 - 0.5 ft) 30:71 42.25 1.00E-01 -- 4.30E+00 1.00E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 629-99-2 Pentacosane, n- 4.00E-01 1.40E+01 mg/kg LPRH12B (0 - 0.5 ft) 57:71 80.28 4.00E-01 -- 2.00E+00 1.40E+01 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 3892-00-0 Pentadecane, 2,6,10-trimethyl- 7.00E-02 NJ 4.00E+00 NJ mg/kg LPRT08C (0 - 0.5 ft) 16:71 22.54 4.00E-01 -- 4.30E+00 4.00E+00 TBD 1.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 629-62-9 Pentadecane, n- 8.00E-02 J 1.70E+01 J mg/kg LPRT05A (0 - 0.5 ft) 26:71 36.62 4.00E-01 -- 4.30E+00 1.70E+01 TBD 1.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 630-07-9 PENTATRIACONTANE 3.00E-01 J 4.90E+00 J mg/kg LPRC06A (0 - 0.5 ft) 51:71 71.83 4.00E-01 -- 4.30E+00 4.90E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 4181-95-7 TETRACONTANE (C40) 3.00E-01 J 1.20E+00 J mg/kg LPRT11D (0 - 0.5 ft) 20:71 28.17 1.00E-01 -- 4.30E+00 1.20E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 646-31-1 Tetracosane, n- 3.00E-01 J 5.20E+00 mg/kg LPRH12B (0 - 0.5 ft) 26:71 36.62 4.00E-01 -- 4.30E+00 5.20E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 629-59-4 Tetradecane, n- 4.00E-01 J 1.10E+00 J mg/kg LPRT08C (0 - 0.5 ft) 7:71 9.86 1.00E-01 -- 4.30E+00 1.10E+00 TBD 1.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 14167-59-0 TETRATRIACONTANE 2.00E-01 1.20E+01 J mg/kg LPRT15B (0 - 0.5 ft) 68:71 95.77 4.00E-01 -- 7.00E-01 1.20E+01 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide TPH TPH 4.10E+01 J 1.80E+04 J mg/kg 12A-0460-C3 (0 - 0.5 ft) 151:151 100.00 -- 1.80E+04 TBD 5.10E+02 nc No Y Maximum Exceeds SL

Site-Wide TPH TPH - M8015D 2.60E+02 6.10E+03 mg/kg LPRT07C (0 - 0.5 ft) 71:71 100.00 -- 6.10E+03 TBD 5.10E+02 nc No Y Maximum Exceeds SL

Site-Wide TSATHC TOTAL SATURATED HYDROCARBONS 2.00E+00 1.90E+02 mg/kg LPRT15B (0 - 0.5 ft) 71:71 100.00 -- 1.90E+02 TBD 5.10E+02 nc No N Maximum Does Not Exceed SL

Site-Wide TPHS TPH-Extractable 9.10E+01 J 2.40E+03 J mg/kg 08A-015-C1 (0 - 0.5 ft) 29:29 100.00 -- 2.40E+03 TBD 5.10E+02 nc No Y Maximum Exceeds SL

Site-Wide TPHV TPH-Purgeable 3.00E+00 J 3.00E+00 J mg/kg LPRT16C (0 - 0.5 ft) 1:75 1.33 9.00E-03 -- 2.00E+02 3.00E+00 TBD 1.00E+02 nc No N FOD <5%  and < 10% RLs > SL - No Further Action (f)

Site-Wide 638-67-5 Tricosane, n- 3.00E-01 J 5.30E+00 mg/kg LPRH12B (0 - 0.5 ft) 62:71 87.32 4.00E-01 -- 4.30E+00 5.30E+00 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 629-50-5 Tridecane 6.00E-02 J 5.00E-01 J mg/kg LPRT11F (0 - 0.5 ft) 2:71 2.82 4.00E-01 -- 4.30E+00 5.00E-01 TBD 1.00E+03 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 630-05-7 TRITRIACONTANE (C33) 4.00E-01 J 1.20E+01 J mg/kg LPRT15B (0 - 0.5 ft) 68:71 95.77 4.00E-01 -- 6.00E-01 1.20E+01 TBD 3.00E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 1120-21-4 Undecane 1.00E+00 J 1.60E+00 J mg/kg LPRT08C (0 - 0.5 ft) 2:71 2.82 1.00E-01 -- 4.30E+00 1.60E+00 TBD 1.00E+03 nc No N FOD < 5% and all RLs < SLs - No further action (f)
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TABLE 3-8
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE ACCESSIBLE SURFACE SEDIMENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Accessible Surface Sediment

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

VOCs
Site-Wide 87-61-6 1,2,3-Trichlorobenzene 2.60E-03 J 2.60E-03 J mg/kg 08A-020-G2 (0 - 0.5 ft) 1:94 1.06 8.80E-04 -- 2.80E-02 2.60E-03 TBD 6.30E+00 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 120-82-1 1,2,4-Trichlorobenzene 2.70E-04 J 1.40E-02 J mg/kg LPRT03F (0 - 0.5 ft) 14:95 14.74 8.80E-04 -- 6.70E-01 1.40E-02 TBD 5.80E+00 nc No N Maximum Does Not Exceed SL

Site-Wide 95-50-1 1,2-Dichlorobenzene 3.30E-04 J 7.40E-03 J mg/kg 11B-0329-G1 (0 - 0.5 ft) 16:94 17.02 8.80E-04 -- 1.70E-02 7.40E-03 TBD 1.80E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 541-73-1 1,3-Dichlorobenzene 2.30E-04 J 2.30E-03 J mg/kg 08A-020-G2 (0 - 0.5 ft) 10:94 10.64 8.80E-04 -- 1.70E-02 2.30E-03 TBD 1.80E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 106-46-7 1,4-Dichlorobenzene 1.20E-04 J 1.00E-02 J mg/kg LPRT02C (0 - 0.5 ft) 38:94 40.43 8.80E-04 -- 1.70E-02 1.00E-02 TBD 2.60E+00 c No N Maximum Does Not Exceed SL

Site-Wide 78-93-3 2-Butanone 7.00E-03 J 1.40E-01 J mg/kg LPRC05A (0 - 0.5 ft) 49:75 65.33 5.00E-03 -- 2.80E-02 1.40E-01 TBD 2.70E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 108-10-1 4-Methyl-2-pentanone 1.40E-03 J 4.40E-03 J mg/kg 08A-006-G2 (0 - 0.5 ft) 5:94 5.32 5.00E-03 -- 7.80E-02 4.40E-03 TBD 5.30E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 67-64-1 Acetone 1.00E-02 1.00E+00 J mg/kg 08A-060-G2 (0 - 0.5 ft) 55:91 60.44 6.00E-03 -- 1.10E-01 1.00E+00 TBD 6.10E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 71-43-2 Benzene 2.60E-04 J 5.60E-04 J mg/kg 08A-022-G2 (0 - 0.5 ft) 3:94 3.19 8.80E-04 -- 1.70E-02 5.60E-04 TBD 1.20E+00 c Yes Y Known Carcinogen

Site-Wide 75-15-0 Carbon Disulfide 1.30E-04 J 2.10E-02 J mg/kg LPRC04D (0 - 0.5 ft) 57:94 60.64 1.20E-03 -- 1.70E-02 2.10E-02 TBD 7.70E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 108-90-7 Chlorobenzene 1.10E-04 J 6.00E-03 J mg/kg LPRC07D (0 - 0.5 ft) 8:94 8.51 8.80E-04 -- 1.70E-02 6.00E-03 TBD 2.80E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 67-66-3 Chloroform 1.40E-04 J 1.40E-04 J mg/kg 11B-0304-G1 (0 - 0.5 ft) 1:94 1.06 8.80E-04 -- 1.70E-02 1.40E-04 TBD 3.20E-01 c No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 74-87-3 Chloromethane 5.30E-04 J 8.80E-04 J mg/kg 08A-057-G2 (0 - 0.5 ft) 4:94 4.26 8.80E-04 -- 1.70E-02 8.80E-04 TBD 1.10E+01 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 156-59-2 cis-1,2-Dichloroethylene 3.90E-04 J 3.00E-03 J mg/kg LPRC12A (0 - 0.5 ft) 9:94 9.57 1.20E-03 -- 1.70E-02 3.00E-03 TBD 1.60E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 110-82-7 Cyclohexane 4.40E-03 J 4.40E-03 J mg/kg 11B-0329-G1 (0 - 0.5 ft) 1:94 1.06 8.80E-04 -- 1.70E-02 4.40E-03 TBD 6.50E+02 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 100-41-4 Ethylbenzene 4.80E-04 J 3.00E-03 J mg/kg LPRT04A (0 - 0.5 ft) 4:94 4.26 8.80E-04 -- 1.70E-02 3.00E-03 TBD 5.80E+00 c No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 98-82-8 Isopropylbenzene 5.20E-04 J 4.30E-03 J mg/kg 11B-0329-G1 (0 - 0.5 ft) 3:94 3.19 2.00E-03 -- 7.00E-02 4.30E-03 TBD 1.90E+02 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide XYLMP m, p-Xylene 3.00E-04 J 1.00E-02 mg/kg LPRT04A (0 - 0.5 ft) 7:94 7.45 8.80E-04 -- 3.30E-02 1.00E-02 TBD 6.50E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 79-20-9 Methyl Acetate 1.40E-03 4.10E+00 J mg/kg 08A-060-G2 (0 - 0.5 ft) 38:95 40.00 8.80E-04 -- 1.20E-02 4.10E+00 TBD 7.80E+03 nc No N Maximum Does Not Exceed SL

Site-Wide 1634-04-4 Methyl tert-Butyl Ether (MTBE) 1.70E-04 J 2.60E-03 J mg/kg 08A-020-G2 (0 - 0.5 ft) 11:94 11.70 8.80E-04 -- 1.70E-02 2.60E-03 TBD 4.70E+01 c No N Maximum Does Not Exceed SL

Site-Wide 108-87-2 Methylcyclohexane 9.50E-04 J 7.40E-03 J mg/kg 11B-0329-G1 (0 - 0.5 ft) 4:94 4.26 8.80E-04 -- 1.70E-02 7.40E-03 TBD 6.50E+02 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 95-47-6 o-Xylene 1.70E-04 J 3.70E-03 J mg/kg 11B-0329-G1 (0 - 0.5 ft) 5:94 5.32 8.80E-04 -- 1.70E-02 3.70E-03 TBD 6.50E+01 nc No N Maximum Does Not Exceed SL

Site-Wide 100-42-5 Styrene 3.70E-04 J 3.90E-04 J mg/kg 08A-020-G2 (0 - 0.5 ft) 2:94 2.13 8.80E-04 -- 1.70E-02 3.90E-04 TBD 6.00E+02 nc No N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 127-18-4 Tetrachloroethylene 3.40E-04 J 1.20E-02 J mg/kg LPRT11B (0 - 0.5 ft) 23:94 24.47 8.80E-04 -- 1.70E-02 1.20E-02 TBD 8.10E+00 nc No N Maximum Does Not Exceed SL

Site-Wide 108-88-3 Toluene 2.00E-03 J 1.30E-02 J mg/kg LPRH13B (0 - 0.5 ft) 7:95 7.37 8.80E-04 -- 1.70E-01 1.30E-02 TBD 4.90E+02 nc No N Maximum Does Not Exceed SL

Site-Wide 79-01-6 Trichloroethene 3.00E-04 J 6.00E-03 J mg/kg LPRT11B (0 - 0.5 ft) 10:94 10.64 1.20E-03 -- 1.70E-02 6.00E-03 TBD 4.10E-01 nc Yes Y Known Carcinogen

Notes:
ARAR - Applicable or Relevant and Appropriate Requirement.
c - Value is based on carcinogenic effects.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
EN - Essential Nutrient. 
FOD - Frequency of Detection.
LPRSA - Lower Passaic River Study Area.
mg/kg - Milograms per kilogram.
N - No.
NA - Not Available.
nc - Value is based on noncarcinogenic effects.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RL - Nondetect Reporting Limit.
SL - Screening Level.
TPH - Total Petroleum Hydrocarbon.
SVOC - Semivolatile Organic Compound.
TBC - To be considered.
TBD - To be determined.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UNC - Address in uncertainty evaluation.
VOC - Volatile Organic Compound. 
Y - Yes.

 (a)  J - Estimated value. Z - EMPC - Estimated Maximum Potential Concentration. NJ - The analyte has been tentatively identified and the associated numerical value represents its approximate concentration.
(b)  Maximum detected concentration selected for the Concentration Used for Screening.
(c)  Background values will be incorporated when available.
(d)  USEPA Regional Screening Levels for Residential Soil.  June 2015.  See Appendix B Table B-1 for detailed footnotes.
(e)  See the LPRSA COPC Selection Process (Appendix A of RARC Plan) for details.
(f)  Chemicals detected in fewer than or equal to 5% of samples were evaluated as follows: 

Chemicals with more than 10% of sample reporting limits greater than the screening level are discussed in the uncertainty section of the Baseline Human Health Risk Assessment.
Chemicals with less than 10% of sample reporting limits greater than the screening level are excluded from further evaluation provided there is no evidence of a potential hot spot.

(g)  Minimum and maximum detects for TCDD-TEQ and total PCBs based on sum of detected congeners. 
(h)  High resolution data for PAHs were used to select COPCs and calculate EPCs; low resolution data for PAHs are provided in Appendix A for informational purposes.
(i)  Aroclors included in screening table for informational purposes.  PCBs are evaluated in the BHHRA as total PCBs, PCB-TEQ and non-dioxin-like PCBs (see text).
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Scenario Timeframe:  Current/Future
Medium:  Surface Water
Exposure Medium:  Surface Water

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

Butyltins

Site-Wide 14488-53-0 Dibutyltin 1.10E-02 J 1.10E-02 J ug/l 12D-CE01-T000 (3.02 - 3.06 ft)
12H-CE01-T014 (3 - 3 ft) 2:92 2 5.00E-02 - 5.00E-02 1.10E-02 TBD 6.00E-01 nc No -- -- N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 36643-28-4 Tributyltin 1.30E-02 J 1.30E-02 J ug/l 12G-CE03-T000 (2.9 - 2.9 ft) 1:92 1 5.00E-02 - 5.00E-02 1.30E-02 TBD 6.00E-01 nc No -- -- N FOD < 5% and all RLs < SLs - No further action (f)
Cyanide

Site-Wide 57-12-5 Cyanide 4.00E+00 J 1.00E+01 J ug/l 11A-CE01-TTR1 (2.97 - 2.97 ft) 3:92 3 1.00E+01 - 1.00E+01 1.00E+01 TBD 1.50E-01 nc No 4.00E+00 NRWQC UNC FOD < 5% and all RLs > SLs - UNC (f)
Dioxins and Furans -- --

Site-Wide DFTEQ-HH TCDD-TEQ (h) 1.91E-09 1.88E-03 ug/l 11A-CE04-TTR1 (2.73 - 2.73 ft) 143:144 99 1.17E-06 - 1.17E-06 1.88E-03 TBD 1.20E-07 c No 5.00E-09 NRWQC Y Maximum Exceeds SL
Metals -- --

Site-Wide 7429-90-5 Aluminum 6.95E+01 1.83E+03 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 92:92 100 - 1.83E+03 TBD 2.00E+03 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 7440-36-0 Antimony 1.74E-01 1.84E+00 J ug/l 11A-CE01-T000 (4.23 - 4.23 ft) 39:92 42 1.00E+00 - 1.00E+00 1.84E+00 TBD 7.80E-01 nc No 5.60E+00 NJ WQC Y Maximum Exceeds SL
Site-Wide 7440-38-2 Arsenic 6.00E-01 2.30E+00 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 91:92 99 5.00E-01 - 5.00E-01 2.30E+00 TBD 5.20E-02 c Yes 1.70E-02 NJ WQC Y Known Carcinogen
Site-Wide 7440-39-3 Barium 2.25E+01 6.20E+01 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 92:92 100 - 6.20E+01 TBD 3.80E+02 nc No 1.00E+03 NRWQC N Maximum Does Not Exceed SL
Site-Wide 7440-41-7 Beryllium 6.00E-03 J 8.70E-02 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 37:92 40 2.00E-02 - 2.00E-02 8.70E-02 TBD 2.50E+00 nc No 6.00E+00 NJ WQC N Maximum Does Not Exceed SL
Site-Wide 7440-43-9 Cadmium 1.80E-02 J 4.42E-01 J ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 143:144 99 2.00E-02 - 2.00E-02 4.42E-01 TBD 9.20E-01 nc No 3.40E+00 NJ WQC N Maximum Does Not Exceed SL
Site-Wide 7440-70-2 Calcium 2.11E+04 2.64E+05 ug/l 12H-CE03-T000 (3 - 3 ft) 92:92 100 - 2.64E+05 TBD EN No -- -- EN Essential Nutrient
Site-Wide 7440-47-3 Chromium 4.00E-01 1.35E+01 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 90:92 98 2.00E-01 - 2.00E-01 1.35E+01 TBD 3.50E-02 c No 9.20E+01 NJ WQC Y Maximum Exceeds SL
Site-Wide 7440-48-4 Cobalt 1.36E-01 1.29E+00 J ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 92:92 100 - 1.29E+00 TBD 6.00E-01 nc No -- -- Y Maximum Exceeds SL
Site-Wide 7440-50-8 Copper 1.68E+00 2.29E+01 J ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 144:144 100 - 2.29E+01 TBD 8.00E+01 nc No 1.30E+03 NJ WQC N Maximum Does Not Exceed SL
Site-Wide 7439-89-6 Iron 1.88E+02 3.52E+03 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 92:92 100 - 3.52E+03 TBD EN No -- -- EN Essential Nutrient
Site-Wide 7439-92-1 Lead 1.04E-01 2.59E+01 J ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 144:144 100 - 2.59E+01 TBD 1.50E+01 (g) No 5.00E+00 NJ WQC Y Maximum Exceeds SL
Site-Wide 7439-95-4 Magnesium 5.72E+03 8.09E+05 ug/l 12G-CE03-T000 (2.9 - 2.9 ft) 92:92 100 - 8.09E+05 TBD EN No -- -- EN Essential Nutrient

Site-Wide 7439-96-5 Manganese 4.11E+01 J 1.49E+02 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft)
12G-CE02-T102 (2.94 - 2.94 ft) 92:92 100 - 1.49E+02 TBD 4.30E+01 nc No 5.00E+01 NRWQC Y Maximum Exceeds SL

Site-Wide 7439-97-6 Mercury, total 1.01E-03 3.87E-01 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 144:144 100 - 3.87E-01 TBD 5.70E-01 nc No 5.00E-02 NJ WQC N Maximum Does Not Exceed SL
Site-Wide 22967-92-6 Methyl Mercury 3.60E-05 J 1.06E-03 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 92:92 100 - 1.06E-03 TBD 2.00E-01 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 7440-02-0 Nickel 1.01E+00 J 4.92E+00 J ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 92:92 100 - 4.92E+00 TBD 3.90E+01 nc No 5.00E+02 NJ WQC N Maximum Does Not Exceed SL
Site-Wide 7440-09-7 Potassium 1.75E+03 2.57E+05 ug/l 12G-CE03-T000 (2.9 - 2.9 ft) 92:92 100 - 2.57E+05 TBD EN No -- -- EN Essential Nutrient
Site-Wide 7782-49-2 Selenium 2.00E-01 J 3.50E+00 ug/l 12D-CE04-TTR1 (2.98 - 3.01 ft) 30:92 33 1.00E+00 - 1.00E+00 3.50E+00 TBD 1.00E+01 nc No 1.70E+02 NJ WQC N Maximum Does Not Exceed SL
Site-Wide 7440-22-4 Silver 1.20E-02 J 1.78E-01 J ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 90:92 98 2.00E-02 - 2.00E-02 1.78E-01 TBD 9.40E+00 nc No 1.70E+02 NJ WQC N Maximum Does Not Exceed SL
Site-Wide 7440-23-5 Sodium 3.33E+04 6.77E+06 ug/l 12G-CE03-T000 (2.9 - 2.9 ft) 92:92 100 - 6.77E+06 TBD EN No -- -- EN Essential Nutrient
Site-Wide 7440-28-0 Thallium 2.00E-03 J 2.80E-02 ug/l 12C-CE21-T000 (3 - 3 ft) 23:92 25 2.00E-02 - 2.00E-02 2.80E-02 TBD 2.00E-02 nc No 2.40E-01 NJ WQC Y Maximum Exceeds SL
Site-Wide 7440-32-6 Titanium 2.20E+00 J 5.75E+01 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 58:92 63 3.00E+01 - 3.00E+01 5.75E+01 TBD NA No -- -- UNC SL Not Available, Uncertainty Evaluation
Site-Wide 7440-62-2 Vanadium 7.30E-01 5.90E+00 ug/l 12G-CE02-TTR1 (3.1 - 3.1 ft) 91:92 99 2.00E+00 - 2.00E+00 5.90E+00 TBD 8.60E+00 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 7440-66-6 Zinc 3.03E+00 5.96E+01 J ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 92:92 100 - 5.96E+01 TBD 6.00E+02 nc No 7.40E+03 NRWQC N Maximum Does Not Exceed SL

PAHs (High Resolution) (i) -- --
Site-Wide 90-12-0 1-Methylnaphthalene 4.10E-03 J 2.31E-02 ug/l 12C-CE20-T000 (3 - 3 ft) 77:92 84 1.00E-02 - 1.00E-02 2.31E-02 TBD 1.10E+00 c No -- -- N Maximum Does Not Exceed SL
Site-Wide 832-69-9 1-Methylphenanthrene 7.38E-04 J 2.19E-02 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 90:92 98 1.00E-02 - 1.00E-02 2.19E-02 TBD 1.80E+02 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 2245-38-7 2,3,5-Trimethylnaphthalene 1.65E-03 J 9.86E-03 J ug/l 12C-CE11-T102 (3 - 3 ft) 76:92 83 1.00E-02 - 1.00E-02 9.86E-03 TBD 3.60E+00 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 581-42-0 2,6-Dimethylnaphthalene 2.27E-03 J 1.62E-02 ug/l 12C-CE11-T102 (3 - 3 ft) 77:92 84 1.00E-02 - 1.00E-02 1.62E-02 TBD 3.60E+00 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 91-57-6 2-Methylnaphthalene 8.31E-03 J 2.84E-02 ug/l 12C-CE11-T102 (3 - 3 ft) 64:92 70 2.00E-02 - 2.00E-02 2.84E-02 TBD 3.60E+00 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 83-32-9 Acenaphthene 5.93E-03 J 5.94E-02 ug/l 12G-CE01-T014 (3.1 - 3.1 ft) 92:92 100 - 5.94E-02 TBD 5.30E+01 nc No 7.00E+01 NRWQC N Maximum Does Not Exceed SL
Site-Wide 208-96-8 Acenaphthylene 1.12E-03 J 1.86E-02 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 91:92 99 1.00E-02 - 1.00E-02 1.86E-02 TBD 5.30E+01 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 120-12-7 Anthracene 2.05E-03 J 8.54E-02 ug/l 12G-CE04-T102 (2.88 - 2.88 ft) 87:92 95 1.00E-02 - 1.00E-02 8.54E-02 TBD 1.80E+02 nc No 3.00E+02 NRWQC N Maximum Does Not Exceed SL
Site-Wide 56-55-3 Benzo(a)anthracene 3.76E-03 J 1.04E-01 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 90:92 98 1.00E-02 - 1.00E-02 1.04E-01 TBD 1.20E-02 c No 1.20E-03 NRWQC Y Maximum Exceeds SL
Site-Wide 50-32-8 Benzo(a)pyrene 7.14E-03 J 2.08E-01 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 80:92 87 1.00E-02 - 2.31E-02 2.08E-01 TBD 3.40E-03 c No 1.20E-04 NRWQC Y Maximum Exceeds SL
Site-Wide 205-99-2 Benzo(b)fluoranthene 8.48E-03 J 2.50E-01 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 85:92 92 1.00E-02 - 3.08E-02 2.50E-01 TBD 3.40E-02 c No 1.20E-03 NRWQC Y Maximum Exceeds SL
Site-Wide 192-97-2 Benzo(E)pyrene 5.68E-03 J 1.62E-01 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 84:92 91 1.00E-02 - 1.74E-02 1.62E-01 TBD 1.20E+01 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 191-24-2 Benzo(g,h,i)perylene 4.96E-03 J 1.86E-01 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 88:92 96 1.00E-02 - 1.00E-02 1.86E-01 TBD 1.20E+01 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 207-08-9 Benzo(k)fluoranthene 3.92E-03 J 1.58E-01 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 83:92 90 1.00E-02 - 1.69E-02 1.58E-01 TBD 3.40E-01 c No 1.20E-02 NRWQC N Maximum Does Not Exceed SL

Site-Wide BACC1 C1-Benzanthracene/chrysenes 1.00E-02 1.48E-01 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft)
12G-CE02-T102 (2.94 - 2.94 ft) 83:92 90 1.00E-02 - 1.00E-02 1.48E-01 TBD 3.40E+00 c No -- -- N Maximum Does Not Exceed SL

Site-Wide DTPC1 C1-Dibenzothiophenes 1.03E-02 1.24E-02 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 4:92 4 1.00E-02 - 1.00E-02 1.24E-02 TBD 6.50E+00 nc No -- -- N FOD < 5% and all RLs < SLs - No further action (f)
Site-Wide FLRC1 C1-Fluorenes 1.00E-02 1.69E-02 ug/l 12C-CE11-T102 (3 - 3 ft) 34:92 37 1.00E-02 - 1.00E-02 1.69E-02 TBD 2.90E+01 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide PATAC1 C1-Phenanthrene/anthracenes 1.01E-02 7.52E-02 ug/l 12C-CE11-T102 (3 - 3 ft) 76:92 83 1.00E-02 - 1.00E-02 7.52E-02 TBD 1.80E+02 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide PFLAC1 C1-Pyrene/fluoranthenes 1.02E-02 1.46E-01 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 92:92 100 - 1.46E-01 TBD 1.20E+01 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide BACC2 C2-Benzanthracene/chrysenes 1.02E-02 7.57E-02 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 52:92 57 1.00E-02 - 1.00E-02 7.57E-02 TBD 3.40E+00 c No -- -- N Maximum Does Not Exceed SL
Site-Wide DTPC2 C2-Dibenzothiophenes 1.00E-02 1.93E-02 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 19:92 21 1.00E-02 - 1.00E-02 1.93E-02 TBD 6.50E+00 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide FLRC2 C2-Fluorenes 1.02E-02 2.20E-02 ug/l 12C-CE11-T102 (3 - 3 ft) 49:92 53 1.00E-02 - 1.00E-02 2.20E-02 TBD 2.90E+01 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide NPHC2 C2-NAPHTHALENES 1.04E-02 4.00E-02 ug/l 12C-CE11-T102 (3 - 3 ft) 65:92 71 1.00E-02 - 1.00E-02 4.00E-02 TBD 3.60E+00 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide PATAC2 C2-Phenanthrene/anthracenes 1.03E-02 6.35E-02 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 79:92 86 1.00E-02 - 1.00E-02 6.35E-02 TBD 1.80E+02 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide BACC3 C3-Benzanthracene/chrysenes 1.01E-02 3.20E-02 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 15:92 16 1.00E-02 - 1.00E-02 3.20E-02 TBD 3.40E+00 c No -- -- N Maximum Does Not Exceed SL
Site-Wide DTPC3 C3-Dibenzothiophenes 1.01E-02 2.11E-02 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 18:92 20 1.00E-02 - 1.00E-02 2.11E-02 TBD 6.50E+00 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide FLRC3 C3-Fluorenes 1.01E-02 1.75E-02 ug/l 12C-CE11-T102 (3 - 3 ft) 30:92 33 1.00E-02 - 1.00E-02 1.75E-02 TBD 2.90E+01 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide NPHC3 C3-NAPHTHALENE 1.02E-02 2.74E-02 ug/l 11A-CE01-T014 (3.04 - 3.04 ft) 65:92 71 1.00E-02 - 1.00E-02 2.74E-02 TBD 3.60E+00 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide PATAC3 C3-Phenanthrene/anthracenes 1.02E-02 4.31E-02 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 64:92 70 1.00E-02 - 1.00E-02 4.31E-02 TBD 1.80E+02 nc No -- -- N Maximum Does Not Exceed SL

(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value
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Scenario Timeframe:  Current/Future
Medium:  Surface Water
Exposure Medium:  Surface Water

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

TABLE 3-9
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE SURFACE WATER

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

(Qualifier) (Qualifier) Limits (N/C)

Site-Wide BACC4 C4-Benzanthracene/chrysenes 1.04E-02 1.79E-02 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 4:92 4 1.00E-02 - 1.00E-02 1.79E-02 TBD 3.40E+00 c No -- -- N FOD < 5% and all RLs < SLs - No further action (f)
Site-Wide DTPC4 C4-Dibenzothiophenes 1.02E-02 1.58E-02 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 6:92 7 1.00E-02 - 1.00E-02 1.58E-02 TBD 6.50E+00 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide NPHC4 C4-NAPHTHALENE 1.00E-02 2.82E-02 ug/l 12C-CE11-T102 (3 - 3 ft) 61:92 66 1.00E-02 - 1.00E-02 2.82E-02 TBD 3.60E+00 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide PATAC4 C4-Phenanthrenes/anthracenes 1.04E-02 2.88E-02 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 21:92 23 1.00E-02 - 1.00E-02 2.88E-02 TBD 1.80E+02 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 218-01-9 Chrysene 8.81E-03 J 2.74E-01 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 92:92 100 - 2.74E-01 TBD 3.40E+00 c No 1.20E-01 NRWQC N Maximum Does Not Exceed SL
Site-Wide 53-70-3 Dibenzo(a,h)anthracene 1.03E-03 J 4.33E-02 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 73:92 79 1.00E-02 - 1.00E-02 4.33E-02 TBD 3.40E-03 c No 1.20E-04 NRWQC Y Maximum Exceeds SL
Site-Wide 132-65-0 Dibenzothiophene 6.93E-04 J 1.08E-02 ug/l 12C-CE11-T102 (3 - 3 ft) 86:92 93 1.00E-02 - 1.00E-02 1.08E-02 TBD 6.50E+00 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 206-44-0 Fluoranthene 1.93E-02 2.90E-01 ug/l 12C-CE11-T102 (3 - 3 ft) 92:92 100 - 2.90E-01 TBD 8.00E+01 nc No 2.00E+01 NRWQC N Maximum Does Not Exceed SL
Site-Wide 86-73-7 Fluorene 3.87E-03 J 2.18E-02 ug/l 12C-CE11-T102 (3 - 3 ft) 58:92 63 1.00E-02 - 1.00E-02 2.18E-02 TBD 2.90E+01 nc No 5.00E+01 NRWQC N Maximum Does Not Exceed SL
Site-Wide 193-39-5 Indeno(1,2,3-cd)pyrene 4.10E-03 J 1.45E-01 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 86:92 93 1.00E-02 - 1.00E-02 1.45E-01 TBD 3.40E-02 c No 1.20E-03 NRWQC Y Maximum Exceeds SL
Site-Wide 91-20-3 Naphthalene 1.63E-02 J 6.95E-02 ug/l 12C-CE12-T000 (3 - 3 ft) 67:92 73 5.00E-02 - 5.00E-02 6.95E-02 TBD 1.70E-01 c No -- -- N Maximum Does Not Exceed SL
Site-Wide 198-55-0 Perylene 2.75E-03 J 5.94E-02 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 82:92 89 1.00E-02 - 1.21E-02 5.94E-02 TBD 1.20E+01 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 85-01-8 Phenanthrene 1.11E-02 J 1.70E-01 ug/l 12C-CE11-T102 (3 - 3 ft) 86:92 93 2.00E-02 - 2.00E-02 1.70E-01 TBD 1.80E+02 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 129-00-0 Pyrene 1.92E-02 2.91E-01 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 92:92 100 - 2.91E-01 TBD 1.20E+01 nc No 2.00E+01 NRWQC N Maximum Does Not Exceed SL

PCBs -- --
Site-Wide PCB PCB, TOTAL (h) 4.24E-05 6.51E-02 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 144:144 100 - 6.51E-02 TBD 4.40E-02 c No 6.40E-05 NJ WQC Y Maximum Exceeds SL

Pesticides -- --
Site-Wide 53-19-0 2,4'-DDD 8.89E-05 Z 1.17E-03 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 88:92 96 5.05E-05 - 4.00E-04 1.17E-03 TBD NA  No -- -- UNC SL Not Available, Uncertainty Evaluation
Site-Wide 3424-82-6 2,4'-DDE 5.40E-05 J 5.40E-04 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 58:92 63 2.80E-05 - 4.00E-04 5.40E-04 TBD NA  No -- -- UNC SL Not Available, Uncertainty Evaluation
Site-Wide 789-02-6 2,4'-DDT 2.53E-05 Z 3.23E-04 J ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 39:92 42 1.05E-05 - 4.10E-04 3.23E-04 TBD NA  No -- -- UNC SL Not Available, Uncertainty Evaluation
Site-Wide 72-54-8 4,4'-DDD 1.50E-04 J 3.24E-03 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 90:92 98 7.28E-05 - 1.90E-03 3.24E-03 TBD 3.10E-02 c No 1.20E-04 NRWQC N Maximum Does Not Exceed SL
Site-Wide 72-55-9 4,4'-DDE 2.20E-04 J 3.94E-03 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 85:92 92 6.86E-05 - 4.00E-04 3.94E-03 TBD 4.60E-02 c No 1.80E-05 NRWQC N Maximum Does Not Exceed SL
Site-Wide 50-29-3 4,4'-DDT 6.15E-05 J 1.42E-03 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 67:92 73 1.82E-05 - 1.90E-03 1.42E-03 TBD 2.30E-01 c No 3.00E-05 NRWQC N Maximum Does Not Exceed SL
Site-Wide 309-00-2 Aldrin 8.70E-06 Z 1.24E-04 J ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 26:92 28 5.25E-06 - 4.10E-04 1.24E-04 TBD 9.20E-04 c No 7.70E-07 NRWQC N Maximum Does Not Exceed SL
Site-Wide 319-84-6 alpha-BHC 2.01E-05 J 3.14E-04 J ug/l 12D-CE01-T000 (3.02 - 3.06 ft) 88:92 96 9.21E-06 - 6.60E-05 3.14E-04 TBD 7.10E-03 c No 3.60E-04 NRWQC N Maximum Does Not Exceed SL
Site-Wide 319-85-7 beta-BHC 2.40E-05 J 2.29E-04 J ug/l 12G-CE01-T000 (2.95 - 2.95 ft) 70:92 76 5.29E-05 - 4.00E-04 2.29E-04 TBD 2.50E-02 c No 8.00E-03 NRWQC N Maximum Does Not Exceed SL
Site-Wide 5103-71-9 cis-Chlordane 1.00E-04 J 3.44E-03 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 90:92 98 1.55E-04 - 2.47E-04 3.44E-03 TBD 4.50E-02 c No 3.10E-04 NRWQC N Maximum Does Not Exceed SL
Site-Wide 5103-73-1 cis-Nonachlor 2.90E-05 Z 8.70E-04 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 85:92 92 1.60E-05 - 3.90E-04 8.70E-04 TBD 4.50E-02 c No -- -- N Maximum Does Not Exceed SL
Site-Wide 319-86-8 delta-BHC 8.53E-06 J 6.82E-05 J ug/l 12D-CE04-TTR1 (2.98 - 3.01 ft) 11:92 12 8.01E-06 - 4.20E-04 6.82E-05 TBD 7.10E-03 c No -- -- N Maximum Does Not Exceed SL
Site-Wide 60-57-1 Dieldrin 1.60E-04 J 2.33E-03 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 83:92 90 3.00E-04 - 6.11E-04 2.33E-03 TBD 1.70E-03 c No 1.20E-06 NRWQC Y Maximum Exceeds SL
Site-Wide 959-98-8 Endosulfan I 7.40E-05 Z 1.74E-04 J ug/l 11A-CE02-T014 (3.11 - 3.11 ft) 7:92 8 2.73E-05 - 4.64E-04 1.74E-04 TBD 1.00E+01 nc No 2.00E+01 NRWQC N Maximum Does Not Exceed SL
Site-Wide 33213-65-9 Endosulfan II 1.15E-04 Z 3.54E-04 J ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 12:92 13 4.51E-05 - 4.10E-04 3.54E-04 TBD 1.00E+01 nc No 2.00E+01 NRWQC N Maximum Does Not Exceed SL
Site-Wide 1031-07-8 Endosulfan Sulfate 2.30E-05 Z 2.86E-04 J ug/l 11A-CE01-TTR2 (2.99 - 2.99 ft) 68:92 74 3.64E-05 - 1.82E-04 2.86E-04 TBD 1.00E+01 nc No 2.00E+01 NRWQC N Maximum Does Not Exceed SL
Site-Wide 72-20-8 Endrin 4.34E-05 J 1.76E-04 J ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 10:92 11 1.38E-05 - 4.20E-04 1.76E-04 TBD 2.30E-01 nc No 3.00E-02 NRWQC N Maximum Does Not Exceed SL
Site-Wide 7421-93-4 Endrin aldehyde 7.60E-05 Z 7.60E-05 Z ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 1:92 1 1.66E-05 - 4.20E-04 7.60E-05 TBD 2.30E-01 nc No 5.90E-02 NJ WQC N FOD < 5% and all RLs < SLs - No further action (f)
Site-Wide 53494-70-5 Endrin ketone 3.00E-05 J 3.15E-04 Z ug/l 12D-CE04-TTR1 (2.98 - 3.01 ft) 60:92 65 1.38E-05 - 4.00E-04 3.15E-04 TBD 2.30E-01 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 58-89-9 gamma-BHC (Lindane) 4.30E-05 J 3.20E-04 J ug/l 12H-CE02-T102 (2.97 - 2.97 ft) 89:92 97 2.20E-05 - 1.60E-04 3.20E-04 TBD 4.10E-02 c No 9.80E-01 NJ WQC N Maximum Does Not Exceed SL
Site-Wide 76-44-8 Heptachlor 5.25E-06 Z 2.40E-04 J ug/l 12C-CE21-T014 (3 - 3 ft) 34:92 37 2.86E-06 - 4.00E-04 2.40E-04 TBD 1.40E-03 c No 5.90E-06 NRWQC N Maximum Does Not Exceed SL
Site-Wide 1024-57-3 Heptachlor Epoxide 5.90E-05 J 1.27E-03 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 88:92 96 9.53E-05 - 1.51E-04 1.27E-03 TBD 1.40E-03 c No 3.20E-05 NRWQC N Maximum Does Not Exceed SL
Site-Wide 118-74-1 Hexachlorobenzene 9.11E-05 J 2.41E-03 ug/l 12G-CE01-TTR2 (2.9 - 2.9 ft) 21:92 23 5.80E-05 - 9.50E-04 2.41E-03 TBD 9.80E-03 c No 7.90E-05 NRWQC N Maximum Does Not Exceed SL
Site-Wide 72-43-5 Methoxychlor 3.12E-05 Z 9.70E-05 J ug/l 12D-CE01-TTR1 (3.08 - 2.99 ft) 20:92 22 6.42E-06 - 1.90E-03 9.70E-05 TBD 3.70E+00 nc No 2.00E-02 NRWQC N Maximum Does Not Exceed SL
Site-Wide 27304-13-8 Oxy-chlordane 1.36E-05 Z 1.89E-04 J ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 61:92 66 7.25E-06 - 4.10E-04 1.89E-04 TBD 4.50E-02 c No -- -- N Maximum Does Not Exceed SL
Site-Wide 5103-74-2 trans-Chlordane 8.80E-05 J 2.88E-03 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 90:92 98 1.86E-04 - 1.91E-04 2.88E-03 TBD 4.50E-02 c No 3.10E-04 NRWQC N Maximum Does Not Exceed SL
Site-Wide 39765-80-5 trans-Nonachlor 4.10E-05 Z 2.00E-03 ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 91:92 99 2.90E-05 - 2.90E-05 2.00E-03 TBD 4.50E-02 c No -- -- N Maximum Does Not Exceed SL

Phosphorus -- --
Site-Wide 7723-14-0 Phosphorus 8.60E+01 4.70E+02 ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 92:92 100 - 4.70E+02 TBD EN No -- -- EN Essential Nutrient and general chemistry param

SVOCs -- --
Site-Wide 92-52-4 1,1'-Biphenyl 5.30E-02 J 9.20E-02 J ug/l 12G-CE03-TTR2 (2.95 - 2.95 ft) 3:75 4 9.40E-01 - 1.10E+00 9.20E-02 TBD 8.30E-02 nc No -- -- UNC FOD < 5% and all RLs > SLs - UNC (f)
Site-Wide 123-91-1 1,4-Dioxane 2.30E-01 J 4.20E-01 J ug/l 12D-CE04-TTR2 (2.95 - 3.14 ft) 2:76 3 1.90E+00 - 2.20E+00 4.20E-01 TBD 4.60E-01 c No -- -- UNC FOD < 5% and all RLs > SLs - UNC (f)
Site-Wide 105-67-9 2,4-Dimethylphenol 1.30E-01 J 2.00E-01 J ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 3:75 4 9.40E-01 - 1.10E+00 2.00E-01 TBD 3.60E+01 nc No 1.00E+02 NRWQC N FOD < 5% and all RLs < SLs - No further action (f)
Site-Wide 606-20-2 2,6-Dinitrotoluene 9.20E-02 J 9.20E-02 J ug/l 12D-CE04-T014 (2.93 - 2.98 ft) 1:75 1 9.40E-01 - 1.10E+00 9.20E-02 TBD 4.80E-02 c No -- -- UNC FOD < 5% and all RLs > SLs - UNC (f)
Site-Wide 95-48-7 2-Methylphenol 1.00E-01 J 1.50E-01 J ug/l 12G-CE02-T102 (2.94 - 2.94 ft) 2:75 3 9.40E-01 - 1.10E+00 1.50E-01 TBD 9.30E+01 nc No -- -- N FOD < 5% and all RLs < SLs - No further action (f)
Site-Wide 106-47-8 4-Chloroaniline 1.10E-01 J 1.10E-01 J ug/l 12D-CE04-T014 (2.93 - 2.98 ft) 1:75 1 9.40E-01 - 1.10E+00 1.10E-01 TBD 3.60E-01 c No -- -- UNC FOD < 5% and all RLs > SLs - UNC (f)
Site-Wide 106-44-5 4-Methylphenol 1.00E-01 J 2.00E-01 J ug/l 12G-CE01-T102 (3.21 - 3.21 ft) 4:75 5 9.40E-01 - 1.10E+00 2.00E-01 TBD 1.90E+02 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 98-86-2 Acetophenone 1.00E-01 J 1.00E-01 J ug/l 12D-CE04-T014 (2.93 - 2.98 ft) 1:75 1 9.40E-01 - 1.10E+00 1.00E-01 TBD 1.90E+02 nc No -- -- N FOD < 5% and all RLs < SLs - No further action (f)

Site-Wide 100-52-7 Benzaldehyde 5.20E-01 J 6.50E-01 J ug/l 12H-CE01-T014 (3 - 3 ft)
12H-CE01-TTR2 (3.18 - 3.18 ft) 11:83 13 9.40E-01 - 1.10E+00 6.50E-01 TBD 1.90E+02 nc No -- -- N Maximum Does Not Exceed SL

Site-Wide 111-91-1 bis-(2-chloroethoxy)methane 1.30E-01 J 1.30E-01 J ug/l 12D-CE04-T014 (2.93 - 2.98 ft) 1:75 1 9.40E-01 - 1.10E+00 1.30E-01 TBD 5.90E+00 nc No -- -- N FOD < 5% and all RLs < SLs - No further action (f)
Site-Wide 117-81-7 bis-(2-Ethylhexyl)phthalate 1.30E+00 J 6.00E+00 ug/l 12G-CE04-T102 (2.88 - 2.88 ft) 7:75 9 1.90E+00 - 2.70E+00 6.00E+00 TBD 5.60E+00 c No 3.20E-01 NRWQC Y Maximum Exceeds SL
Site-Wide 85-68-7 Butylbenzylphthalate 1.50E-01 J 1.10E+00 ug/l 12D-CE01-TTR2 (3.03 - 3.14 ft) 19:75 25 9.40E-01 - 1.10E+00 1.10E+00 TBD 1.60E+01 c No 1.00E-01 NRWQC N Maximum Does Not Exceed SL
Site-Wide 105-60-2 Caprolactam 1.70E+00 J 1.80E+00 J ug/l 12G-CE04-TTR2 (3.09 - 3.09 ft) 2:75 3 4.70E+00 - 5.40E+00 1.80E+00 TBD 9.90E+02 nc No -- -- N FOD < 5% and all RLs < SLs - No further action (f)
Site-Wide 86-74-8 Carbazole 1.60E-02 J 3.70E-02 J ug/l 12D-CE04-T014 (2.93 - 2.98 ft) 4:75 5 1.90E-01 - 2.20E-01 3.70E-02 TBD 2.90E+01 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 132-64-9 Dibenzofuran 6.10E-02 J 1.40E-01 J ug/l 12G-CE03-TTR2 (2.95 - 2.95 ft) 2:75 3 9.40E-01 - 1.10E+00 1.40E-01 TBD 7.90E-01 nc No -- -- UNC FOD < 5% and all RLs > SLs - UNC (f)
Site-Wide 84-66-2 Diethylphthalate 1.40E-01 J 4.10E-01 J ug/l 11A-CE04-TTR2 (2.8 - 2.8 ft) 12:75 16 9.40E-01 - 1.10E+00 4.10E-01 TBD 1.50E+03 nc No 6.00E+02 NRWQC N Maximum Does Not Exceed SL
Site-Wide 84-74-2 Di-n-butylphthalate 1.40E-01 J 1.90E-01 J ug/l 11A-CE03-T000 (4.38 - 4.38 ft) 5:75 7 9.40E-01 - 1.10E+00 1.90E-01 TBD 9.00E+01 nc No 2.00E+01 NRWQC N Maximum Does Not Exceed SL
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Scenario Timeframe:  Current/Future
Medium:  Surface Water
Exposure Medium:  Surface Water

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

TABLE 3-9
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE SURFACE WATER

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

(Qualifier) (Qualifier) Limits (N/C)

VOCs -- --
Site-Wide 120-82-1 1,2,4-Trichlorobenzene 1.00E-01 J 1.80E-01 J ug/l 11A-CE02-T000 (3.96 - 3.96 ft) 3:92 3 2.00E+00 - 2.00E+00 1.80E-01 TBD 4.00E-01 nc No 7.10E-02 NRWQC UNC FOD < 5% and all RLs > SLs - UNC (f)
Site-Wide 95-50-1 1,2-Dichlorobenzene 1.20E-01 J 2.20E-01 J ug/l 12H-CE01-T102 (3.07 - 3.07 ft) 5:92 5 5.00E-01 - 5.00E-01 2.20E-01 TBD 3.00E+01 nc No 1.00E+03 NRWQC N Maximum Does Not Exceed SL
Site-Wide 106-46-7 1,4-Dichlorobenzene 1.20E-01 J 1.40E-01 J ug/l 11A-CE03-T014 (3.1 - 3.1 ft) 3:92 3 5.00E-01 - 5.00E-01 1.40E-01 TBD 4.80E-01 c No 3.00E+02 NRWQC UNC FOD < 5% and all RLs > SLs - UNC (f)
Site-Wide 67-64-1 Acetone 3.30E+00 J 3.90E+00 J ug/l 12D-CE04-T102 (2.98 - 2.93 ft) 6:92 7 2.00E+01 - 2.00E+01 3.90E+00 TBD 1.40E+03 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 71-43-2 Benzene 7.00E-02 J 8.00E-02 J ug/l 12G-CE01-TTR2 (2.9 - 2.9 ft) 4:92 4 5.00E-01 - 5.00E-01 8.00E-02 TBD 4.50E-01 c Yes 1.50E-01 NJ WQC Y Known Carcinogen
Site-Wide 75-27-4 Bromodichloromethane 1.00E-01 J 1.70E-01 J ug/l 12H-CE04-T102 (3.2 - 3.2 ft) 14:92 15 5.00E-01 - 5.00E-01 1.70E-01 TBD 1.30E-01 c No 5.50E-01 NJ WQC Y Maximum Exceeds SL
Site-Wide 108-90-7 Chlorobenzene 1.20E-01 J 5.70E‐01 ug/l 12H-CE02-TTR1 (2.99 - 2.99 ft) 29:92 32 5.00E-01 - 5.00E-01 5.70E-01 TBD 7.80E+00 nc No 1.00E+02 NRWQC N Maximum Does Not Exceed SL
Site-Wide 67-66-3 Chloroform 8.00E-02 J 3.90E-01 J ug/l 12H-CE01-TTR2 (3.18 - 3.18 ft) 45:92 49 5.00E-01 - 5.00E-01 3.90E-01 TBD 2.20E-01 c No 6.00E+01 NRWQC Y Maximum Exceeds SL
Site-Wide 74-87-3 Chloromethane 7.00E-02 J 1.50E-01 J ug/l 12H-CE02-T000 (3 - 3 ft) 26:92 28 2.90E-01 - 5.00E-01 1.50E-01 TBD 1.90E+01 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 156-59-2 cis-1,2-Dichloroethylene 7.00E-02 J 5.70E-01 ug/l 12H-CE03-T102 (3 - 3 ft) 89:92 97 5.00E-01 - 5.00E-01 5.70E-01 TBD 3.60E+00 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 100-41-4 Ethylbenzene 5.00E-02 J 1.00E-01 J ug/l 12H-CE02-T102 (2.97 - 2.97 ft) 10:92 11 5.00E-01 - 5.00E-01 1.00E-01 TBD 1.50E+00 c No 6.80E+01 NRWQC N Maximum Does Not Exceed SL

Site-Wide 98-82-8 Isopropylbenzene 6.00E-02 J 8.00E-02 J ug/l 12H-CE01-T102 (3.07 - 3.07 ft)
12H-CE02-T102 (2.97 - 2.97 ft) 5:92 5 2.00E+00 - 2.00E+00 8.00E-02 TBD 4.50E+01 nc No -- -- N Maximum Does Not Exceed SL

Site-Wide XYLMP m, p-Xylene 1.20E-01 J 3.30E-01 J ug/l 12H-CE02-T102 (2.97 - 2.97 ft) 25:92 27 5.00E-01 - 5.00E-01 3.30E-01 TBD 1.90E+01 nc No -- -- N Maximum Does Not Exceed SL
Site-Wide 127-18-4 Tetrachloroethylene 1.00E-01 J 5.20E-01 ug/l 12H-CE03-T102 (3 - 3 ft) 77:92 84 5.00E-01 - 5.00E-01 5.20E-01 TBD 4.10E+00 nc No 3.40E-01 NJ WQC N Maximum Does Not Exceed SL
Site-Wide 108-88-3 Toluene 2.40E-01 J 2.40E-01 J ug/l 12C-CE11-T102 (3 - 3 ft) 1:92 1 5.00E-01 - 5.00E-01 2.40E-01 TBD 1.10E+02 nc No 5.70E+01 NRWQC N FOD < 5% and all RLs < SLs - No further action (f)
Site-Wide 79-01-6 Trichloroethene 1.00E-01 J 6.00E-01 ug/l 12D-CE01-TTR1 (3.08 - 2.99 ft) 77:92 84 5.00E-01 - 5.00E-01 6.00E-01 TBD 2.80E-01 nc Yes 6.00E-01 NRWQC Y Known Carcinogen

Site-Wide 75-01-4 Vinyl Chloride 1.00E-01 J 1.00E-01 J ug/l 12H-CE03-T102 (3 - 3 ft) 1:92 1 5.00E-01 - 5.00E-01 1.00E-01 TBD 1.90E-02 c Yes 2.20E-02 NRWQC UNC Known Carcinogen, but FOD < 5%, single detect J 
qualified, all RLs > SLs - UNC (f)

Notes:
ARAR - Applicable or Relevant and Appropriate Requirement.  Lower of NJ WQC and NRWQC.
c - Value is based on carcinogenic effects.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
EN - Essential Nutrient. 
FOD - Frequency of Detection.
LPRSA - Lower Passaic River Study Area.
N - No.
NA - Not Available.
nc - Value is based on noncarcinogenic effects.
NJ WQC - New Jersey Water Quality Criteria. Surface Water Quality Standards. N.J.A.C. 7:9B. New Jersey Department of Environmental Protection. April 1998. Re-adopted: November 16, 2009 (41 N.J.R. 4735(a)). Last Amended – April 4, 2011 (43 N.J.R. 833(a)).
NRWQC - National Recommended Water Quality Criteria.  Final 2015 Updated National Recommended Human Health Criteria.  Consumption of Water and Organism. http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#hhtable.  Accessed on September 11, 2015.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RL - Nondetect Reporting Limit.
SL - Screening Level.
SVOC - Semivolatile Organic Compound.
TBC - To be considered.
TBD - To be determined.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UNC - Address in uncertainty evaluation.
ug/L - Micrograms per Liter.
VOC - Volatile Organic Compound. 
Y - Yes.

 (a)  J - Estimated value. Z - EMPC - Estimated Maximum Potential Concentration. NJ - The analyte has been tentatively identified and the associated numerical value represents its approximate concentration.
(b)  Maximum detected concentration selected for the Concentration Used for Screening.
(c)  Background values will be incorporated when available.
(d)  USEPA Regional Screening Levels for Tapwater.  June 2015.  See Appendix B Table B-2 for detailed footnotes.
(e)  See the LPRSA COPC Selection Process (Appendix A of RARC Plan) for details.
(f)  Chemicals detected in fewer than or equal to 5% of samples were evaluated as follows: 

Chemicals with more than 10% of sample reporting limits greater than the screening level are discussed in the uncertainty section of the Baseline Human Health Risk Assessment.
Chemicals with less than 10% of sample reporting limits greater than the screening level are not further evaluated.

(g)  Treatment Technology Action Level for lead in drinking water.
(h)  Minimum and maximum detects for TCDD-TEQ and total PCBs based on sum of detected congeners. 
(i)  High resolution data for PAHs were used to select COPCs and calculate EPCs; low resolution data for PAHs are provided in Appendix A for informational purposes.
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TABLE 3-10a
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - WHITE PERCH (SKIN-ON FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  White Perch Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

White Perch-Fillet (skin-on)
Butyltins

MA-FT 14488-53-0 Dibutyltin 1.20E-04 J 2.70E-04 J mg/kg LPR3-MAFT-COMP05 4:19 21 9.80E-04 - 2.00E-03 2.70E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
MA-FT 78763-54-9 Monobutyltin 2.20E-04 J 6.50E-04 J mg/kg LPR3-MAFT-COMP05 3:19 16 9.80E-04 - 2.00E-03 6.50E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
MA-FT 36643-28-4 Tributyltin 3.60E-04 J 2.70E-03 J mg/kg LPR3-MAFT-COMP13 19:19 100 NA 2.70E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL

Dioxins and Furans
MA-FT DFTEQ-HH TCDD-TEQ (g) 3.78E-06 1.02E-04 mg/kg LPR3-MAFT-COMP07 19:19 100.00 NA 1.02E-04 TBD 3.20E-08 c No Y Maximum Exceeds SL

Metals
MA-FT 7429-90-5 Aluminum 1.90E-01 J 1.15E+01 mg/kg LPR3-MAFT-COMP04 19:19 100 NA 1.15E+01 TBD 1.50E+02 nc No N Maximum Does Not Exceed SL
MA-FT 7440-36-0 Antimony 1.50E-02 J 2.10E-02 J mg/kg LPR3-MAFT-COMP04 3:19 16 4.00E-03 - 6.00E-03 2.10E-02 TBD 6.20E-02 nc No N Maximum Does Not Exceed SL
MA-FT 7440-39-3 Barium 2.20E-02 J 1.10E-01 J mg/kg LPR3-MAFT-COMP08 19:19 100 NA 1.10E-01 TBD 3.10E+01 nc No N Maximum Does Not Exceed SL
MA-FT 7440-43-9 Cadmium 1.00E-03 J 1.20E-02 J mg/kg LPR1-MAFT-COMP01 14:19 74 1.00E-03 - 1.00E-03 1.20E-02 TBD 1.50E-01 nc No N Maximum Does Not Exceed SL
MA-FT 7440-70-2 Calcium 2.03E+02 8.77E+02 mg/kg LPR3-MAFT-COMP13 19:19 100 NA 8.77E+02 TBD EN  No EN Essential Nutrient
MA-FT 7440-47-3 Chromium 6.00E-02 J 7.40E-01 J mg/kg LPR6-MAFT-IND122 19:19 100 NA 7.40E-01 TBD 8.30E-03 c No Y Maximum Exceeds SL
MA-FT 7440-48-4 Cobalt 5.10E-03 J 1.10E-02 J mg/kg LPR6-MAFT-IND122 18:19 95 6.00E-04 - 6.00E-04 1.10E-02 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
MA-FT 7440-50-8 Copper 2.60E-01 J 5.00E-01 J mg/kg LPR3-MAFT-COMP02 19:19 100 NA 5.00E-01 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
MA-FT 7439-89-6 Iron 3.00E+00 6.20E+00 mg/kg LPR6-MAFT-IND122 19:19 100 NA 6.20E+00 TBD EN  No EN Essential Nutrient
MA-FT 7439-92-1 Lead 5.00E-03 J 1.80E-02 J mg/kg LPR5-MAFT-COMP21 19:19 100 NA 1.80E-02 TBD 1.50E+00 (f) No N Maximum Does Not Exceed SL
MA-FT 7439-95-4 Magnesium 2.40E+02 3.16E+02 mg/kg LPR3-MAFT-COMP07 19:19 100 NA 3.16E+02 TBD EN  No EN Essential Nutrient
MA-FT 7439-96-5 Manganese 1.60E-01 J 3.40E-01 J mg/kg LPR3-MAFT-COMP03 19:19 100 NA 3.40E-01 TBD 2.20E+01 nc No N Maximum Does Not Exceed SL
MA-FT HG-INORG Mercury, Inorganic 4.00E-02 4.00E-01 mg/kg LPR1-MAFT-IND145 18:19 95 NA 4.00E-01 TBD 4.60E-02 nc No Y Maximum Exceeds SL
MA-FT 22967-92-6 Methyl Mercury 8.50E-02 5.50E-01 mg/kg LPR6-MAFT-IND122 19:19 100 NA 5.50E-01 TBD 1.50E-02 nc No 0.3 NRWQC Y Maximum Exceeds SL
MA-FT 7440-02-0 Nickel 6.20E-02 J 5.30E-01 J mg/kg LPR6-MAFT-IND122 19:19 100 NA 5.30E-01 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL
MA-FT 7440-09-7 Potassium 3.12E+03 3.93E+03 mg/kg LPR8-MAFT-COMP26 19:19 100 NA 3.93E+03 TBD EN  No EN Essential Nutrient
MA-FT 7782-49-2 Selenium 3.70E-01 1.70E+00 mg/kg LPR8-MAFT-COMP31 19:19 100 NA 1.70E+00 TBD 7.70E-01 nc No Y Maximum Exceeds SL
MA-FT 7440-22-4 Silver 6.20E-03 J 6.20E-03 J mg/kg LPR3-MAFT-COMP02 1:19 5.3 1.80E-03 - 2.50E-03 6.20E-03 TBD 7.70E-01 nc No N Maximum Does Not Exceed SL
MA-FT 7440-23-5 Sodium 4.17E+02 8.76E+02 mg/kg LPR1-MAFT-COMP01 19:19 100 NA 8.76E+02 TBD EN  No EN Essential Nutrient
MA-FT 7440-32-6 Titanium 2.00E-02 J 2.70E-01 J mg/kg LPR3-MAFT-COMP04 6:19 32 2.00E-02 - 3.00E-02 2.70E-01 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
MA-FT 7440-66-6 Zinc 9.00E+00 J 1.43E+01 mg/kg LPR8-MAFT-COMP26 19:19 100 NA 1.43E+01 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL

PAHs
MA-FT 90-12-0 1-Methylnaphthalene 429M 4.60E-03 J 9.00E-03 J mg/kg LPR3-MAFT-COMP07 8:19 42 1.70E-03 - 4.70E-03 9.00E-03 TBD 1.40E-01 c No N Maximum Does Not Exceed SL
MA-FT 832-69-9 1-Methylphenanthrene 429M 1.50E-03 J 7.90E-03 J mg/kg LPR3-MAFT-COMP02 13:19 68 1.00E-03 - 1.90E-03 7.90E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
MA-FT 2245-38-7 2,3,5-Trimethylnaphthalene 429M 1.70E-03 J 3.60E-03 J mg/kg LPR8-MAFT-COMP27 4:19 21 1.10E-03 - 6.80E-03 3.60E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
MA-FT 581-42-0 2,6-Dimethylnaphthalene 429M 3.30E-03 J 1.20E-02 J mg/kg LPR3-MAFT-COMP07 12:19 63 1.70E-03 - 5.00E-03 1.20E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL

MA-FT 91-57-6 2-Methylnaphthalene 429M 6.50E-03 J 1.20E-02 J mg/kg LPR8-MAFT-COMP26
LPR8-MAFT-COMP27 4:19 21 1.60E-03 - 4.50E-03 1.20E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL

MA-FT 83-32-9 Acenaphthene 429M 4.50E-03 J 4.20E-02 J mg/kg LPR3-MAFT-COMP07 18:19 95 2.40E-03 - 2.40E-03 4.20E-02 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
MA-FT 208-96-8 Acenaphthylene 429M 3.10E-03 J 1.30E-02 J mg/kg LPR3-MAFT-COMP02 6:19 32 1.70E-03 - 7.50E-03 1.30E-02 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
MA-FT 120-12-7 Anthracene 429M 2.90E-03 J 2.50E-02 J mg/kg LPR3-MAFT-COMP02 18:19 95 1.50E-03 - 1.50E-03 2.50E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
MA-FT 56-55-3 Benzo(a)anthracene 429M 1.10E-03 J 1.60E-03 J mg/kg LPR5-MAFT-COMP22 4:19 21 7.60E-04 - 3.10E-03 1.60E-03 TBD 5.70E-03 c No N Maximum Does Not Exceed SL
MA-FT 50-32-8 Benzo(a)pyrene 429M 4.00E-04 J 6.00E-04 J mg/kg LPR3-MAFT-COMP13 2:19 11 4.00E-04 - 1.70E-03 6.00E-04 TBD 5.70E-04 c No Y Maximum Exceeds SL
MA-FT 192-97-2 Benzo(E)pyrene 429M 3.90E-04 J 1.00E-03 J mg/kg LPR4-MAFT-COMP16 8:19 42 3.00E-04 - 1.40E-03 1.00E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
MA-FT 191-24-2 Benzo(g,h,i)perylene 429M 5.10E-04 J 5.10E-04 J mg/kg LPR1-MAFT-COMP01 1:19 5.3 2.80E-04 - 2.70E-03 5.10E-04 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
MA-FT 207-08-9 Benzo(k)fluoranthene 429M 4.10E-04 J 4.10E-04 J mg/kg LPR3-MAFT-COMP03 1:19 5.3 2.60E-04 - 1.10E-03 4.10E-04 TBD 5.70E-02 c No N Maximum Does Not Exceed SL
MA-FT 56832-73-6 BENZOFLUORANTHENE ISOMER 429M 5.60E-04 J 1.00E-03 J mg/kg LPR5-MAFT-COMP21 3:19 16 2.10E-04 - 8.30E-04 1.00E-03 TBD 5.70E-03 c No N Maximum Does Not Exceed SL
MA-FT DTPC1 C1-Dibenzothiophenes 7.00E-04 J 3.80E-03 J mg/kg LPR3-MAFT-COMP02 18:19 95 9.00E-04 - 9.00E-04 3.80E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
MA-FT FLRC1 C1-Fluorenes 7.90E-04 J 9.80E-03 J mg/kg LPR3-MAFT-COMP02 19:19 100 NA 9.80E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
MA-FT PATAC1 C1-Phenanthrene/anthracenes 1.10E-03 1.10E-02 J mg/kg LPR3-MAFT-COMP02 19:19 100 NA 1.10E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
MA-FT PFLAC1 C1-Pyrene/fluoranthenes 6.80E-04 J 6.30E-03 J mg/kg LPR3-MAFT-COMP02 19:19 100 NA 6.30E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
MA-FT DTPC2 C2-Dibenzothiophenes 5.10E-04 J 4.70E-03 J mg/kg LPR3-MAFT-COMP02 19:19 100 NA 4.70E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
MA-FT FLRC2 C2-Fluorenes 7.50E-04 J 9.40E-03 J mg/kg LPR3-MAFT-COMP02 19:19 100 NA 9.40E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
MA-FT NPHC2 C2-NAPHTHALENES 1.60E-03 2.50E-02 J mg/kg LPR3-MAFT-COMP02 19:19 100 NA 2.50E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
MA-FT PATAC2 C2-Phenanthrene/anthracenes 9.20E-04 6.70E-03 J mg/kg LPR3-MAFT-COMP02 19:19 100 NA 6.70E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
MA-FT DTPC3 C3-Dibenzothiophenes 1.00E-03 J 5.80E-03 J mg/kg LPR3-MAFT-COMP02 18:19 95 9.00E-04 - 9.00E-04 5.80E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
MA-FT FLRC3 C3-Fluorenes 1.10E-03 8.80E-03 J mg/kg LPR3-MAFT-COMP02 19:19 100 NA 8.80E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
MA-FT NPHC3 C3-NAPHTHALENE 1.90E-03 2.60E-02 J mg/kg LPR3-MAFT-COMP02 19:19 100 NA 2.60E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
MA-FT PATAC3 C3-Phenanthrene/anthracenes 1.20E-03 9.90E-03 J mg/kg LPR3-MAFT-COMP02 19:19 100 NA 9.90E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
MA-FT DTPC4 C4-Dibenzothiophenes 4.50E-03 J 8.00E-03 J mg/kg LPR3-MAFT-COMP02 3:19 16 8.40E-04 - 9.80E-04 8.00E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
MA-FT NPHC4 C4-NAPHTHALENE 1.60E-03 3.30E-02 J mg/kg LPR3-MAFT-COMP02 19:19 100 NA 3.30E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL

MA-FT PATAC4 C4-Phenanthrenes/anthracenes 6.60E-04 J 9.40E-04 mg/kg LPR1-MAFT-IND145
LPR3-MAFT-COMP13 5:19 26 8.40E-04 - 9.80E-04 9.40E-04 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL

MA-FT 218-01-9 Chrysene 429M 1.70E-03 J 5.20E-03 J mg/kg LPR1-MAFT-IND145
LPR3-MAFT-COMP02 15:19 79 8.40E-04 - 2.00E-03 5.20E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL

MA-FT 53-70-3 Dibenzo(a,h)anthracene 429M 3.80E-04 J 3.80E-04 J mg/kg LPR3-MAFT-COMP13 1:19 5.3 2.50E-04 - 1.90E-03 3.80E-04 TBD 5.70E-04 c No N Maximum Does Not Exceed SL
MA-FT 132-65-0 Dibenzothiophene 429M 7.40E-04 J 4.70E-03 J mg/kg LPR3-MAFT-COMP02 18:19 95 8.70E-04 - 8.70E-04 4.70E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
MA-FT 206-44-0 Fluoranthene 429M 2.80E-03 J 3.30E-02 J mg/kg LPR3-MAFT-COMP02 18:19 95 1.50E-03 - 1.50E-03 3.30E-02 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
MA-FT 86-73-7 Fluorene 429M 2.60E-03 J 1.30E-01 J mg/kg LPR1-MAFT-COMP01 10:19 53 1.20E-03 - 3.20E-03 1.30E-01 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)
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TABLE 3-10a
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - WHITE PERCH (SKIN-ON FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  White Perch Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

MA-FT 193-39-5 Indeno(1,2,3-cd)pyrene 429M 1.10E-03 J 1.10E-03 J mg/kg LPR6-MAFT-IND122 1:19 5.3 2.80E-04 - 3.80E-03 1.10E-03 TBD 5.70E-03 c No N Maximum Does Not Exceed SL
MA-FT 85-01-8 Phenanthrene 429M 3.60E-03 J 4.30E-02 J mg/kg LPR3-MAFT-COMP02 18:19 95 1.80E-03 - 1.80E-03 4.30E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
MA-FT 129-00-0 Pyrene 429M 2.40E-03 J 1.30E-02 J mg/kg LPR1-MAFT-IND145 18:19 95 6.60E-04 - 6.60E-04 1.30E-02 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL

PCBs 
MA-FT 53469-21-9 Aroclor-1242 1.70E-02 1.50E-01 mg/kg LPR3-MAFT-COMP02 19:19 100 NA 1.50E-01 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
MA-FT 11097-69-1 Aroclor-1254 9.90E-02 7.10E-01 mg/kg LPR3-MAFT-COMP07 19:19 100 NA 7.10E-01 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
MA-FT 11096-82-5 Aroclor-1260 4.10E-02 4.90E-01 mg/kg LPR3-MAFT-COMP07 19:19 100 NA 4.90E-01 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
MA-FT PCB PCB, TOTAL (g) 1.49E-01 1.47E+00 mg/kg LPR3-MAFT-COMP07 19:19 100 NA 1.47E+00 TBD 2.10E-03 c No Y Maximum Exceeds SL

Pesticides

MA-FT 53-19-0 2,4'-DDD 3.30E-03 1.50E-02 mg/kg LPR3-MAFT-COMP02
LPR3-MAFT-COMP07 17:19 89 1.50E-03 - 2.00E-03 1.50E-02 TBD NA  No UNC SL Not Available, Uncertainty Evaluation

MA-FT 3424-82-6 2,4'-DDE 1.80E-03 J 5.90E-03 J mg/kg LPR3-MAFT-COMP02 13:19 68 4.40E-05 - 3.20E-03 5.90E-03 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
MA-FT 789-02-6 2,4'-DDT 6.00E-04 J 6.00E-04 J mg/kg LPR3-MAFT-COMP13 1:19 5.3 4.10E-04 - 4.00E-03 6.00E-04 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
MA-FT 72-54-8 4,4'-DDD 7.60E-03 3.60E-02 mg/kg LPR3-MAFT-COMP07 14:19 74 2.20E-03 - 4.00E-02 3.60E-02 TBD 1.70E-02 c No Y Maximum Exceeds SL
MA-FT 72-55-9 4,4'-DDE 1.00E-02 5.50E-02 mg/kg LPR3-MAFT-COMP07 19:19 100 NA 5.50E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
MA-FT 50-29-3 4,4'-DDT 6.20E-04 J 5.10E-03 J mg/kg LPR5-MAFT-COMP21 12:19 63 1.60E-03 - 3.80E-03 5.10E-03 TBD 1.20E-02 c No N Maximum Does Not Exceed SL
MA-FT 309-00-2 Aldrin 6.00E-05 J 1.50E-04 J mg/kg LPR3-MAFT-COMP02 6:19 32 1.80E-06 - 2.20E-04 1.50E-04 TBD 2.40E-04 c No N Maximum Does Not Exceed SL
MA-FT 319-85-7 beta-BHC 6.60E-05 J 7.00E-05 J mg/kg LPR3-MAFT-COMP05 2:19 11 4.50E-05 - 5.10E-04 7.00E-05 TBD 2.30E-03 c No N Maximum Does Not Exceed SL
MA-FT 5103-71-9 cis-Chlordane 8.10E-03 J 7.70E-01 mg/kg LPR8-MAFT-COMP27 19:19 100 NA 7.70E-01 TBD 1.20E-02 c No Y Maximum Exceeds SL
MA-FT 5103-73-1 cis-Nonachlor 3.60E-03 J 1.40E-02 J mg/kg LPR6-MAFT-IND122 17:19 89 2.90E-03 - 4.20E-03 1.40E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
MA-FT 319-86-8 delta-BHC 3.20E-05 J 5.10E-05 J mg/kg LPR3-MAFT-COMP08 2:19 11 2.70E-05 - 4.70E-04 5.10E-05 TBD 6.60E-04 c No N Maximum Does Not Exceed SL
MA-FT 60-57-1 Dieldrin 4.00E-03 J 1.70E-02 mg/kg LPR3-MAFT-COMP02 17:19 89 3.20E-03 - 5.60E-03 1.70E-02 TBD 2.60E-04 c No Y Maximum Exceeds SL
MA-FT 1031-07-8 Endosulfan Sulfate 2.00E-04 J 9.20E-04 J mg/kg LPR3-MAFT-COMP07 7:19 37 1.00E-06 - 2.20E-04 9.20E-04 TBD 9.30E-01 nc No N Maximum Does Not Exceed SL
MA-FT 72-20-8 Endrin 1.70E-04 J 1.70E-04 J mg/kg LPR3-MAFT-COMP03 1:19 5.3 7.00E-05 - 6.00E-04 1.70E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
MA-FT 7421-93-4 Endrin aldehyde 4.30E-05 J 6.30E-05 J mg/kg LPR4-MAFT-COMP16 2:19 11 2.30E-05 - 3.70E-04 6.30E-05 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL

MA-FT 58-89-9 gamma-BHC (Lindane) 4.90E-05 J 1.30E-04 J mg/kg LPR3-MAFT-COMP05
LPR5-MAFT-COMP21 9:19 47 3.30E-05 - 8.70E-04 1.30E-04 TBD 3.80E-03 c No N Maximum Does Not Exceed SL

MA-FT 12789-03-6 GAMMA-CHLORDANE 2.70E-03 J 1.40E-02 J mg/kg LPR3-MAFT-COMP02 16:19 84 2.90E-03 - 1.30E-02 1.40E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
MA-FT 76-44-8 Heptachlor 1.90E-05 J 9.10E-05 J mg/kg LPR5-MAFT-COMP21 4:19 21 1.30E-06 - 7.00E-05 9.10E-05 TBD 9.20E-04 c No N Maximum Does Not Exceed SL

MA-FT 1024-57-3 Heptachlor Epoxide 1.20E-03 J 5.90E-03 mg/kg LPR3-MAFT-COMP02
LPR5-MAFT-COMP21 17:19 89 1.10E-03 - 3.20E-03 5.90E-03 TBD 4.60E-04 c No Y Maximum Exceeds SL

MA-FT 118-74-1 Hexachlorobenzene 1.80E-04 J 3.30E-03 mg/kg LPR3-MAFT-COMP02 18:19 95 6.00E-04 - 6.00E-04 3.30E-03 TBD 2.60E-03 c No Y Maximum Exceeds SL
MA-FT 27304-13-8 Oxy-chlordane 2.50E-03 J 1.60E-02 J mg/kg LPR6-MAFT-IND122 16:19 84 1.60E-03 - 6.00E-03 1.60E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
MA-FT 39765-80-5 trans-Nonachlor 2.90E-03 J 1.60E-02 J mg/kg LPR3-MAFT-COMP07 17:19 89 2.00E-02 - 2.60E-02 1.60E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL

Notes:
ARAR - Applicable or Relevant and Appropriate Requirement.
c - Value is based on carcinogenic effects.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
EN - Essential Nutrient. 
FOD - Frequency of Detection.
LPRSA - Lower Passaic River Study Area.
mg/kg - milligrams per kilogram.
N - No.
NA - Not Available.
nc - Value is based on noncarcinogenic effects.
NRWQC - National Recommended Water Quality Criteria.  Final 2015 Updated National Recommended Human Health Criteria.  Consumption of Water and Organism. http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#hhtable.  Accessed on September 11, 2015.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RL - Nondetect Reporting Limit.
SL - Screening Level.
SVOC - Semivolatile Organic Compound.
TBC - To be considered.
TBD - To be determined.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UNC - Address in uncertainty evaluation.
Y - Yes.

 (a)  J - Estimated value. Z - EMPC - Estimated Maximum Potential Concentration. NJ - The analyte has been tentatively identified and the associated numerical value represents its approximate concentration.
(b)  Maximum detected concentration selected for the Concentration Used for Screening.
(c)  Background values will be incorporated when available.
(d)  USEPA Regional Screening Levels for Fish Tissue.  June 2015.  See Appendix B Table B-3 for detailed footnotes.
(e)  See the LPRSA COPC Selection Process (Appendix A of RARC Plan) for details.  Note that some chemicals not identified as a COPC in a single species may be included as a COPC for the mixed fish diet (see Table 3-16).
(f)  Action level for lead in crustacea (FDA, 2007).
(g)  Minimum and maximum detects for TCDD-TEQ and total PCBs based on sum of detected congeners. 
(h)  Aroclors included in screening table for informational purposes.  PCBs are evaluated in the BHHRA as total PCBs, PCB-TEQ and non-dioxin-like PCBs (see text).
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TABLE 3-10b
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - AMERICAN EEL (SKINLESS FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  American Eel Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

American Eel-Fillet (skinless)
Butyltins

AR-FT 78763-54-9 Monobutyltin 2.80E-04 J 2.80E-04 J mg/kg LPR5-ARFT-IND086 1:32 3 9.80E-04 - 2.00E-03 2.80E-04 TBD 4.60E-02 nc No N FOD < 5% and all RLs < SLs - No further action (f)
AR-FT 36643-28-4 Tributyltin 1.40E-04 J 1.60E-03 mg/kg LPR1-ARFT-COMP01 19:32 59 9.80E-04 - 2.00E-03 1.60E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL

Dioxins and Furans
AR-FT DFTEQ-HH TCDD-TEQ (h) 5.07E-07 4.15E-05 mg/kg LPR4-ARFT-IND022 32:32 100.00 NA 4.15E-05 TBD 3.20E-08 c No Y Maximum Exceeds SL

Metals
AR-FT 7429-90-5 Aluminum 0.12 J 2 mg/kg LPR3-ARFT-IND005 25:32 78.13 0.11 - 0.13 2 TBD 150 nc No N Maximum Does Not Exceed SL
AR-FT 7440-36-0 Antimony 6.00E-03 J 2.00E-02 J mg/kg LPR3-ARFT-COMP20 4:32 13 4.00E-03 - 6.00E-03 2.00E-02 TBD 6.20E-02 nc No N Maximum Does Not Exceed SL
AR-FT 7440-39-3 Barium 2.30E-02 J 1.00E-01 J mg/kg LPR3-ARFT-COMP20 19:19 100 NA 1.00E-01 TBD 3.10E+01 nc No N Maximum Does Not Exceed SL
AR-FT 7440-41-7 Beryllium 1.00E-03 J 1.60E-03 J mg/kg LPR3-ARFT-COMP20 3:32 9 9.00E-04 - 1.20E-03 1.60E-03 TBD 3.10E-01 nc No N Maximum Does Not Exceed SL

AR-FT 7440-43-9 Cadmium 1.00E-03 J 6.00E-03 J mg/kg
LPR8-ARFT-COMP14
LPR8-ARFT-COMP17
LPR8-ARFT-COMP22

12:32 38 1.00E-03 - 1.00E-03 6.00E-03 TBD 1.50E-01 nc No N Maximum Does Not Exceed SL

AR-FT 7440-70-2 Calcium 1.35E+02 4.35E+02 J mg/kg LPR8-ARFT-COMP17 32:32 100 NA 4.35E+02 TBD EN  No EN Essential Nutrient

AR-FT 7440-47-3 Chromium 5.00E-02 J 1.50E-01 J mg/kg LPR5-ARFT-COMP12
LPR8-ARFT-COMP22 11:32 34 2.00E-02 - 2.00E-02 1.50E-01 TBD 8.30E-03 c No Y Maximum Exceeds SL

AR-FT 7440-48-4 Cobalt 6.00E-03 J 2.40E-02 J mg/kg LPR3-ARFT-COMP05 17:19 89 5.00E-04 - 6.00E-04 2.40E-02 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
AR-FT 7440-50-8 Copper 1.50E-01 J 4.00E-01 J mg/kg LPR8-ARFT-COMP22 32:32 100 NA 4.00E-01 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
AR-FT 7439-89-6 Iron 1.50E+00 9.70E+00 J mg/kg LPR3-ARFT-COMP05 32:32 100 NA 9.70E+00 TBD EN  No EN Essential Nutrient
AR-FT 7439-92-1 Lead 7.00E-03 J 4.60E-02 J mg/kg LPR4-ARFT-COMP08 19:19 100 NA 4.60E-02 TBD 1.50E+00 (g) No N Maximum Does Not Exceed SL
AR-FT 7439-95-4 Magnesium 1.94E+02 2.60E+02 mg/kg LPR2-ARFT-COMP04 32:32 100 NA 2.60E+02 TBD EN  No EN Essential Nutrient
AR-FT 7439-96-5 Manganese 1.30E-01 J 1.40E+00 J mg/kg LPR8-ARFT-COMP22 32:32 100 NA 1.40E+00 TBD 2.20E+01 nc No N Maximum Does Not Exceed SL
AR-FT HG-INORG Mercury, Inorganic 1.00E-02 1.20E-01 mg/kg LPR5-ARFT-IND086 8:32 25 NA 1.20E-01 TBD 4.60E-02 nc No 0.3 NRWQC Y Maximum Exceeds SL
AR-FT 22967-92-6 Methyl Mercury 1.70E-01 1.10E+00 J mg/kg LPR5-ARFT-IND040 32:32 100 NA 1.10E+00 TBD 1.50E-02 nc No Y Maximum Exceeds SL

AR-FT 7440-02-0 Nickel 5.00E-02 J 1.40E-01 J mg/kg
LPR4-ARFT-IND026

LPR5-ARFT-COMP12
LPR8-ARFT-COMP22

29:32 91 5.00E-03 - 6.00E-03 1.40E-01 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL

AR-FT 7440-09-7 Potassium 2.60E+03 3.81E+03 mg/kg LPR6-ARFT-IND065 32:32 100 NA 3.81E+03 TBD EN  No EN Essential Nutrient
AR-FT 7782-49-2 Selenium 2.60E-01 2.80E+00 mg/kg LPR4-ARFT-IND034 32:32 100 NA 2.80E+00 TBD 7.70E-01 nc No Y Maximum Exceeds SL
AR-FT 7440-22-4 Silver 5.00E-03 J 1.80E-01 J mg/kg LPR5-ARFT-IND049 3:32 9 4.00E-03 - 6.00E-03 1.80E-01 TBD 7.70E-01 nc No N Maximum Does Not Exceed SL
AR-FT 7440-23-5 Sodium 4.99E+02 8.88E+02 mg/kg LPR3-ARFT-COMP20 32:32 100 NA 8.88E+02 TBD EN  No EN Essential Nutrient
AR-FT 7440-28-0 Thallium 6.20E-03 J 6.30E-03 J mg/kg LPR3-ARFT-IND014 2:32 6 4.00E-04 - 6.00E-04 6.30E-03 TBD 1.50E-03 nc No Y Maximum Exceeds SL
AR-FT 7440-32-6 Titanium 3.00E-02 J 4.00E-02 J mg/kg LPR8-ARFT-COMP17 2:32 6 2.00E-02 - 3.00E-02 4.00E-02 TBD NA  No UNC SL Not Available, Uncertainty Evaluation

AR-FT 7440-62-2 Vanadium 2.00E-02 J 4.00E-02 J mg/kg
LPR1-ARFT-COMP02
LPR3-ARFT-COMP20
LPR5-ARFT-IND048

13:32 41 2.00E-02 - 2.00E-02 4.00E-02 TBD 7.80E-01 nc No N Maximum Does Not Exceed SL

AR-FT 7440-66-6 Zinc 1.17E+01 J 2.44E+01 J mg/kg LPR5-ARFT-IND040 32:32 100 NA 2.44E+01 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
PAHs

AR-FT 90-12-0 1-Methylnaphthalene 429M 3.40E-03 J 1.90E-02 J mg/kg LPR1-ARFT-COMP01 16:32 50 9.60E-04 - 4.30E-03 1.90E-02 TBD 1.40E-01 c No N Maximum Does Not Exceed SL
AR-FT 832-69-9 1-Methylphenanthrene 429M 1.10E-03 J 3.50E-03 J mg/kg LPR4-ARFT-COMP08 19:32 59 7.70E-04 - 4.00E-03 3.50E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
AR-FT 581-42-0 2,6-Dimethylnaphthalene 429M 2.70E-03 J 8.70E-03 J mg/kg LPR3-ARFT-IND005 11:32 34 1.70E-03 - 6.30E-03 8.70E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL

AR-FT 91-57-6 2-Methylnaphthalene 429M 2.80E-03 J 2.10E-02 J mg/kg LPR1-ARFT-COMP01
LPR7-ARFT-IND071 15:32 47 9.20E-04 - 4.10E-03 2.10E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL

AR-FT 83-32-9 Acenaphthene 429M 4.70E-03 J 8.70E-02 J mg/kg LPR1-ARFT-COMP01 31:32 97 5.00E-03 - 5.00E-03 8.70E-02 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
AR-FT 208-96-8 Acenaphthylene 429M 2.60E-03 J 1.20E-02 J mg/kg LPR3-ARFT-COMP05 4:32 13 1.10E-03 - 6.90E-03 1.20E-02 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
AR-FT 120-12-7 Anthracene 429M 1.30E-03 J 8.40E-03 J mg/kg LPR1-ARFT-COMP01 11:32 34 7.70E-04 - 2.10E-03 8.40E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
AR-FT 50-32-8 Benzo(a)pyrene 429M 6.90E-04 J 8.80E-04 J mg/kg LPR5-ARFT-IND048 2:32 6 4.50E-04 - 2.50E-03 8.80E-04 TBD 5.70E-04 c No Y Maximum Exceeds SL
AR-FT 191-24-2 Benzo(g,h,i)perylene 429M 8.50E-04 J 8.50E-04 J mg/kg LPR2-ARFT-COMP04 1:32 3 3.30E-04 - 2.40E-03 8.50E-04 TBD 4.60E+00 nc No N FOD < 5% and all RLs < SLs - No further action (f)
AR-FT 56832-73-6 BENZOFLUORANTHENE ISOMER 429M 4.90E-04 J 7.60E-04 J mg/kg LPR8-ARFT-COMP17 2:32 6 2.50E-04 - 1.30E-03 7.60E-04 TBD 5.70E-03 c No N Maximum Does Not Exceed SL
AR-FT DTPC1 C1-Dibenzothiophenes 4.40E-04 J 1.30E-03 J mg/kg LPR3-ARFT-COMP06 31:32 97 9.70E-04 - 9.70E-04 1.30E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL

AR-FT FLRC1 C1-Fluorenes 4.90E-04 J 2.70E-03 mg/kg LPR3-ARFT-COMP06
LPR3-ARFT-IND014 32:32 100 NA 2.70E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL

AR-FT PATAC1 C1-Phenanthrene/anthracenes 6.30E-04 J 3.20E-03 mg/kg LPR3-ARFT-COMP06 32:32 100 NA 3.20E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
AR-FT PFLAC1 C1-Pyrene/fluoranthenes 6.10E-04 J 2.40E-03 mg/kg LPR4-ARFT-IND026 32:32 100 NA 2.40E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
AR-FT DTPC2 C2-Dibenzothiophenes 4.50E-04 J 1.30E-03 J mg/kg LPR3-ARFT-COMP06 30:32 94 9.10E-04 - 9.70E-04 1.30E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
AR-FT FLRC2 C2-Fluorenes 6.20E-04 J 2.80E-03 mg/kg LPR3-ARFT-COMP06 32:32 100 NA 2.80E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
AR-FT NPHC2 C2-NAPHTHALENES 1.00E-03 1.50E-02 mg/kg LPR1-ARFT-COMP01 32:32 100 NA 1.50E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
AR-FT PATAC2 C2-Phenanthrene/anthracenes 6.10E-04 J 3.00E-03 mg/kg LPR4-ARFT-IND026 32:32 100 NA 3.00E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
AR-FT DTPC3 C3-Dibenzothiophenes 6.60E-04 J 1.90E-03 J mg/kg LPR5-ARFT-IND086 31:32 97 9.70E-04 - 9.70E-04 1.90E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
AR-FT NPHC3 C3-NAPHTHALENE 1.50E-03 7.50E-03 mg/kg LPR1-ARFT-COMP01 32:32 100 NA 7.50E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
AR-FT PATAC3 C3-Phenanthrene/anthracenes 1.20E-03 1.00E-02 mg/kg LPR4-ARFT-COMP08 32:32 100 NA 1.00E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
AR-FT DTPC4 C4-Dibenzothiophenes 1.40E-03 J 5.90E-03 J mg/kg LPR5-ARFT-IND086 31:32 97 9.70E-04 - 9.70E-04 5.90E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
AR-FT NPHC4 C4-NAPHTHALENE 1.30E-03 5.50E-03 mg/kg LPR3-ARFT-COMP06 32:32 100 NA 5.50E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
AR-FT 218-01-9 Chrysene 429M 1.00E-03 J 2.70E-03 J mg/kg LPR8-ARFT-COMP21 4:32 13 7.90E-04 - 1.60E-02 2.70E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
AR-FT 132-65-0 Dibenzothiophene 429M 1.60E-04 J 2.30E-03 J mg/kg LPR1-ARFT-COMP01 30:32 94 3.90E-05 - 7.60E-05 2.30E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value
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TABLE 3-10b
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - AMERICAN EEL (SKINLESS FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  American Eel Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

AR-FT 206-44-0 Fluoranthene 429M 2.30E-03 J 1.40E-02 J mg/kg LPR4-ARFT-COMP08
LPR4-ARFT-IND026 29:32 91 9.50E-04 - 1.10E-03 1.40E-02 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL

AR-FT 86-73-7 Fluorene 429M 5.00E-03 J 5.00E-03 J mg/kg LPR8-ARFT-COMP21 1:32 3 7.30E-04 - 3.50E-03 5.00E-03 TBD 6.20E+00 nc No N FOD < 5% and all RLs < SLs - No further action (f)
AR-FT 91-20-3 Naphthalene 429M 1.50E-01 J 1.70E-01 J mg/kg LPR7-ARFT-IND071 3:32 9 2.10E-04 - 5.50E-03 1.70E-01 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL
AR-FT 85-01-8 Phenanthrene 429M 1.80E-03 J 1.90E-02 J mg/kg LPR1-ARFT-COMP01 27:32 84 7.70E-04 - 1.30E-03 1.90E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
AR-FT 129-00-0 Pyrene 429M 2.00E-03 J 9.00E-03 J mg/kg LPR5-ARFT-IND048 24:32 75 5.30E-04 - 9.20E-04 9.00E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL

PCBs 

AR-FT 11097-69-1 Aroclor-1254 1.10E-01 J 1.30E+00 J mg/kg LPR4-ARFT-IND026
LPR4-ARFT-IND044 32:32 100 NA 1.30E+00 TBD 2.10E-03 c No Y Maximum Exceeds SL (i)

AR-FT 11096-82-5 Aroclor-1260 1.50E-01 3.60E+00 mg/kg LPR4-ARFT-IND044 32:32 100 NA 3.60E+00 TBD 2.10E-03 c No Y Maximum Exceeds SL (i)
AR-FT PCB PCB, TOTAL (h) 2.74E-01 4.34E+00 mg/kg LPR4-ARFT-COMP08 32:32 100 NA 4.34E+00 TBD 2.10E-03 c No Y Maximum Exceeds SL

Pesticides
AR-FT 53-19-0 2,4'-DDD 6.00E-04 J 0.0063 J mg/kg LPR5-ARFT-COMP09 20:32 62.50 0.0012 - 0.0077 0.0063 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
AR-FT 3424-82-6 2,4'-DDE 5.30E-04 J 0.0011 J mg/kg LPR4-ARFT-IND034 7:32 21.88 2.40E-04 - 0.0091 0.0011 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
AR-FT 789-02-6 2,4'-DDT 0.0011 J 0.0016 J mg/kg LPR7-ARFT-IND071 4:32 12.50 3.70E-04 - 0.12 0.0016 TBD NA  No UNC SL Not Available, Uncertainty Evaluation

AR-FT 72-54-8 4,4'-DDD 1.30E-02 J 1.10E-01 J mg/kg LPR4-ARFT-IND026
LPR5-ARFT-IND086 28:32 88 1.90E-02 - 8.70E-02 1.10E-01 TBD 1.70E-02 c No Y Maximum Exceeds SL

AR-FT 72-55-9 4,4'-DDE 3.50E-02 J 2.30E-01 J mg/kg LPR4-ARFT-IND026
LPR5-ARFT-IND086 32:32 100 NA 2.30E-01 TBD 1.20E-02 c No Y Maximum Exceeds SL

AR-FT 50-29-3 4,4'-DDT 2.30E-03 J 1.70E-02 J mg/kg LPR5-ARFT-IND049 25:32 78 3.80E-03 - 1.90E-02 1.70E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
AR-FT 309-00-2 Aldrin 3.00E-05 J 3.40E-05 J mg/kg LPR4-ARFT-IND034 2:32 6 8.90E-06 - 1.40E-04 3.40E-05 TBD 2.40E-04 c No N Maximum Does Not Exceed SL
AR-FT 319-84-6 alpha-BHC 6.20E-05 J 1.30E-04 J mg/kg LPR1-ARFT-IND085 6:32 19 1.90E-05 - 2.70E-04 1.30E-04 TBD 6.60E-04 c No N Maximum Does Not Exceed SL
AR-FT 319-85-7 beta-BHC 1.40E-04 J 3.20E-04 J mg/kg LPR5-ARFT-IND086 10:32 31 2.80E-05 - 3.70E-04 3.20E-04 TBD 2.30E-03 c No N Maximum Does Not Exceed SL
AR-FT 5103-71-9 cis-Chlordane 1.10E-02 2.60E-01 J mg/kg LPR5-ARFT-IND021 32:32 100 NA 2.60E-01 TBD 1.20E-02 c No Y Maximum Exceeds SL
AR-FT 5103-73-1 cis-Nonachlor 5.10E-03 J 3.10E-02 J mg/kg LPR5-ARFT-IND086 32:32 100 NA 3.10E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
AR-FT 319-86-8 delta-BHC 9.80E-05 J 1.60E-04 J mg/kg LPR5-ARFT-COMP10 2:32 6 2.60E-05 - 3.60E-04 1.60E-04 TBD 6.60E-04 c No N Maximum Does Not Exceed SL
AR-FT 60-57-1 Dieldrin 9.40E-03 J 1.00E-01 J mg/kg LPR4-ARFT-IND026 32:32 100 NA 1.00E-01 TBD 2.60E-04 c No Y Maximum Exceeds SL
AR-FT 1031-07-8 Endosulfan Sulfate 1.10E-04 J 1.50E-03 mg/kg LPR3-ARFT-COMP06 15:32 47 6.20E-06 - 5.70E-04 1.50E-03 TBD 9.30E-01 nc No N Maximum Does Not Exceed SL
AR-FT 72-20-8 Endrin 2.40E-04 J 2.40E-04 J mg/kg LPR7-ARFT-IND071 1:32 3 5.50E-05 - 3.90E-03 2.40E-04 TBD 4.60E-02 nc No N FOD < 5% and all RLs < SLs - No further action (f)
AR-FT 7421-93-4 Endrin aldehyde 1.30E-04 J 4.90E-04 J mg/kg LPR3-ARFT-IND014 3:32 9 2.70E-05 - 3.10E-03 4.90E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
AR-FT 53494-70-5 Endrin ketone 1.40E-04 J 1.60E-04 J mg/kg LPR7-ARFT-IND071 2:32 6 1.10E-04 - 3.90E-03 1.60E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
AR-FT 58-89-9 gamma-BHC (Lindane) 9.30E-05 J 5.70E-04 J mg/kg LPR5-ARFT-IND021 22:32 69 4.40E-05 - 6.60E-04 5.70E-04 TBD 3.80E-03 c No N Maximum Does Not Exceed SL
AR-FT 12789-03-6 GAMMA-CHLORDANE 3.40E-03 J 2.00E-02 J mg/kg LPR4-ARFT-IND022 28:32 88 5.60E-03 - 1.80E-02 2.00E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
AR-FT 76-44-8 Heptachlor 1.60E-05 J 8.50E-05 J mg/kg LPR8-ARFT-COMP21 12:32 38 8.10E-07 - 1.40E-04 8.50E-05 TBD 9.20E-04 c No N Maximum Does Not Exceed SL
AR-FT 1024-57-3 Heptachlor Epoxide 4.30E-03 J 2.70E-02 J mg/kg LPR4-ARFT-IND026 32:32 100 NA 2.70E-02 TBD 4.60E-04 c No Y Maximum Exceeds SL
AR-FT 118-74-1 Hexachlorobenzene 9.50E-04 J 1.10E-02 J mg/kg LPR4-ARFT-IND026 30:32 94 3.30E-03 - 1.10E-02 1.10E-02 TBD 2.60E-03 c No Y Maximum Exceeds SL
AR-FT 27304-13-8 Oxy-chlordane 8.20E-03 J 8.80E-02 J mg/kg LPR4-ARFT-IND044 32:32 100 NA 8.80E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
AR-FT 39765-80-5 trans-Nonachlor 3.30E-03 J 2.30E-02 J mg/kg LPR5-ARFT-COMP09 30:32 94 4.80E-03 - 7.00E-03 2.30E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL

SVOCs 
AR-FT 117-81-7 bis-(2-Ethylhexyl)phthalate 9.00E-01 J 1.40E+00 J mg/kg LPR1-ARFT-COMP01 2:32 6 1.70E+00 - 2.00E+00 1.40E+00 TBD 3.00E-01 c No Y Maximum Exceeds SL
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TABLE 3-10b
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - AMERICAN EEL (SKINLESS FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  American Eel Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

Notes:
ARAR - Applicable or Relevant and Appropriate Requirement.
c - Value is based on carcinogenic effects.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
EN - Essential Nutrient. 
FOD - Frequency of Detection.
LPRSA - Lower Passaic River Study Area.
mg/kg - milligrams per kilogram.
N - No.
NA - Not Available.
nc - Value is based on noncarcinogenic effects.
NRWQC - National Recommended Water Quality Criteria.  Final 2015 Updated National Recommended Human Health Criteria.  Consumption of Water and Organism. http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#hhtable.  Accessed on September 11, 2015.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RL - Nondetect Reporting Limit.
SL - Screening Level.
SVOC - Semivolatile Organic Compound.
TBC - To be considered.
TBD - To be determined.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UNC - Address in uncertainty evaluation.
Y - Yes.

 (a)  J - Estimated value. Z - EMPC - Estimated Maximum Potential Concentration. NJ - The analyte has been tentatively identified and the associated numerical value represents its approximate concentration.
(b)  Maximum detected concentration selected for the Concentration Used for Screening.
(c)  Background values will be incorporated when available.
(d)  USEPA Regional Screening Levels for Fish Tissue.  June 2015.  See Appendix B Table B-3 for detailed footnotes.
(e)  See the LPRSA COPC Selection Process (Appendix A of RARC Plan) for details.  Note that some chemicals not identified as a COPC in a single species may be included as a COPC for the mixed fish diet (see Table 3-16).
(f) Chemicals detected in fewer than or equal to 5% of samples were evaluated as follows: 

Chemicals with more than 10% of sample reporting limits greater than the screening level are discussed in the uncertainty section of the Baseline Human Health Risk Assessment.
Chemicals with less than 10% of sample reporting limits greater than the screening level are not further evaluated.

(g)  Action level for lead in crustacea (FDA, 2007).
(h)  Minimum and maximum detects for TCDD-TEQ and total PCBs based on sum of detected congeners. 
(i)  Aroclors included in screening table for informational purposes.  PCBs are evaluated in the BHHRA as total PCBs, PCB-TEQ and non-dioxin-like PCBs (see text).
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TABLE 3-10c
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - CHANNEL CATFISH (SKINLESS FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Channel Catfish Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

Channel Catfish-Fillet (skinless)
Butyltins

IP-FT 14488-53-0 Dibutyltin 1.80E-04 J 4.30E-04 J mg/kg LPR6-IPFT-IND003 2:11 18 9.60E-04 - 1.00E-03 4.30E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL

IP-FT 36643-28-4 Tributyltin 1.40E-04 NJ 1.80E-03 J mg/kg LPR7-IPFT-IND005
LPR8-IPFT-IND008 11:11 100 NA 1.80E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL

Dioxins and Furans
IP-FT DFTEQ-HH TCDD-TEQ (g) 9.74E-06 7.97E-05 mg/kg LPR8-IPFT-IND012 11:11 100.00 NA 7.97E-05 TBD 3.20E-08 c No Y Maximum Exceeds SL

Metals
IP-FT 7429-90-5 Aluminum 1.00E-01 J 2.80E-01 J mg/kg LPR7-IPFT-IND005 10:11 91 9.00E-02 - 9.00E-02 2.80E-01 TBD 1.50E+02 nc No N Maximum Does Not Exceed SL
IP-FT 7440-36-0 Antimony 4.00E-03 J 1.00E-02 J mg/kg LPR8-IPFT-IND011 2:11 18 4.00E-03 - 5.00E-03 1.00E-02 TBD 6.20E-02 nc No N Maximum Does Not Exceed SL
IP-FT 7440-39-3 Barium 1.10E-02 1.80E-01 mg/kg LPR8-IPFT-IND011 11:11 100 NA 1.80E-01 TBD 3.10E+01 nc No N Maximum Does Not Exceed SL
IP-FT 7440-41-7 Beryllium 2.00E-03 J 2.00E-03 J mg/kg LPR8-IPFT-IND011 1:11 9 7.00E-04 - 1.00E-03 2.00E-03 TBD 3.10E-01 nc No N Maximum Does Not Exceed SL
IP-FT 7440-43-9 Cadmium 2.00E-03 J 2.00E-03 J mg/kg LPR8-IPFT-IND011 1:11 9 1.00E-03 - 1.00E-03 2.00E-03 TBD 1.50E-01 nc No N Maximum Does Not Exceed SL
IP-FT 7440-70-2 Calcium 5.00E+01 1.49E+02 mg/kg LPR8-IPFT-IND008 11:11 100 NA 1.49E+02 TBD EN No EN Essential Nutrient
IP-FT 7440-47-3 Chromium 2.00E-02 J 1.10E-01 mg/kg LPR6-IPFT-IND004 10:11 91 2.00E-02 - 2.00E-02 1.10E-01 TBD 8.30E-03 c No Y Maximum Exceeds SL
IP-FT 7440-48-4 Cobalt 2.00E-02 J 2.00E-02 J mg/kg LPR8-IPFT-IND011 1:11 9 4.00E-04 - 5.00E-04 2.00E-02 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
IP-FT 7440-50-8 Copper 2.40E-01 J 3.40E-01 J mg/kg LPR5-IPFT-IND001 11:11 100 NA 3.40E-01 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
IP-FT 7439-89-6 Iron 2.70E+00 4.20E+00 mg/kg LPR6-IPFT-IND004 11:11 100 NA 4.20E+00 TBD EN No EN Essential Nutrient
IP-FT 7439-92-1 Lead 7.00E-03 J 2.50E-02 J mg/kg LPR8-IPFT-IND011 11:11 100 NA 2.50E-02 TBD 1.50E+00 (f) No N Maximum Does Not Exceed SL
IP-FT 7439-95-4 Magnesium 1.96E+02 2.36E+02 mg/kg LPR6-IPFT-IND003 11:11 100 NA 2.36E+02 TBD EN No EN Essential Nutrient
IP-FT 7439-96-5 Manganese 9.60E-02 J 1.60E-01 J mg/kg LPR7-IPFT-IND005 11:11 100 NA 1.60E-01 TBD 2.20E+01 nc No N Maximum Does Not Exceed SL
IP-FT HG-INORG Mercury, Inorganic 1.80E-02 8.00E-02 mg/kg LPR7-IPFT-IND006 6:11 55 NA 8.00E-02 TBD 4.60E-02 nc No Y Maximum Exceeds SL
IP-FT 22967-92-6 Methyl Mercury 4.90E-02 3.70E-01 mg/kg LPR6-IPFT-IND003 11:11 100 NA 3.70E-01 TBD 1.50E-02 nc No 0.3 NRWQC Y Maximum Exceeds SL
IP-FT 7440-02-0 Nickel 3.80E-02 J 8.00E-02 J mg/kg LPR6-IPFT-IND004 5:11 45 4.00E-03 - 4.00E-03 8.00E-02 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL
IP-FT 7440-09-7 Potassium 3.16E+03 4.35E+03 mg/kg LPR6-IPFT-IND003 11:11 100 NA 4.35E+03 TBD EN No EN Essential Nutrient

IP-FT 7782-49-2 Selenium 1.20E-01 2.10E-01 mg/kg LPR6-IPFT-IND004
LPR8-IPFT-IND008 11:11 100 NA 2.10E-01 TBD 7.70E-01 nc No N Maximum Does Not Exceed SL

IP-FT 7440-23-5 Sodium 3.69E+02 6.29E+02 mg/kg LPR5-IPFT-IND001 11:11 100 NA 6.29E+02 TBD EN No EN Essential Nutrient
IP-FT 7440-28-0 Thallium 4.00E-04 J 6.90E-03 mg/kg LPR8-IPFT-IND011 5:11 45 4.00E-04 - 5.00E-04 6.90E-03 TBD 1.50E-03 nc No Y Maximum Exceeds SL
IP-FT 7440-32-6 Titanium 2.00E-02 J 1.30E-01 J mg/kg LPR7-IPFT-IND005 3:11 27 2.00E-02 - 2.00E-02 1.30E-01 TBD NA No UNC SL Not Available, Uncertainty Evaluation
IP-FT 7440-66-6 Zinc 5.30E+00 J 8.50E+00 J mg/kg LPR5-IPFT-IND001 11:11 100 NA 8.50E+00 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL

PAHs
IP-FT 90-12-0 1-Methylnaphthalene 429M 3.70E-03 J 7.80E-03 J mg/kg LPR8-IPFT-IND009 5:11 45 7.30E-04 - 2.60E-03 7.80E-03 TBD 1.40E-01 c No N Maximum Does Not Exceed SL
IP-FT 832-69-9 1-Methylphenanthrene 429M 1.40E-03 J 7.20E-03 J mg/kg LPR5-IPFT-IND001 6:11 55 6.60E-04 - 1.90E-03 7.20E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
IP-FT 2245-38-7 2,3,5-Trimethylnaphthalene 429M 1.50E-03 J 5.60E-03 J mg/kg LPR8-IPFT-IND008 6:11 55 1.10E-03 - 2.10E-03 5.60E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
IP-FT 581-42-0 2,6-Dimethylnaphthalene 429M 2.00E-03 J 8.30E-03 J mg/kg LPR5-IPFT-IND001 9:11 82 1.90E-03 - 2.00E-03 8.30E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
IP-FT 91-57-6 2-Methylnaphthalene 429M 4.00E-03 J 6.10E-03 J mg/kg LPR8-IPFT-IND009 5:11 45 1.70E-03 - 2.90E-03 6.10E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
IP-FT 83-32-9 Acenaphthene 429M 4.30E-03 J 2.30E-02 J mg/kg LPR5-IPFT-IND001 11:11 100 NA 2.30E-02 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
IP-FT 208-96-8 Acenaphthylene 429M 1.70E-03 J 5.00E-03 J mg/kg LPR8-IPFT-IND012 9:11 82 2.20E-03 - 2.70E-03 5.00E-03 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
IP-FT 120-12-7 Anthracene 429M 2.00E-03 J 1.10E-02 J mg/kg LPR5-IPFT-IND001 11:11 100 NA 1.10E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
IP-FT 56-55-3 Benzo(a)anthracene 429M 1.60E-03 J 2.20E-03 J mg/kg LPR5-IPFT-IND001 2:11 18 3.20E-04 - 1.50E-03 2.20E-03 TBD 5.70E-03 c No N Maximum Does Not Exceed SL
IP-FT DTPC1 C1-Dibenzothiophenes 6.40E-04 J 3.80E-03 J mg/kg LPR5-IPFT-IND001 10:11 91 1.00E-03 - 1.00E-03 3.80E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
IP-FT FLRC1 C1-Fluorenes 6.10E-04 J 5.20E-03 mg/kg LPR5-IPFT-IND001 11:11 100 NA 5.20E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
IP-FT PATAC1 C1-Phenanthrene/anthracenes 9.20E-04 J 8.50E-03 mg/kg LPR5-IPFT-IND001 11:11 100 NA 8.50E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
IP-FT PFLAC1 C1-Pyrene/fluoranthenes 5.90E-04 J 2.70E-03 mg/kg LPR5-IPFT-IND001 11:11 100 NA 2.70E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
IP-FT DTPC2 C2-Dibenzothiophenes 6.10E-04 J 3.10E-03 J mg/kg LPR5-IPFT-IND001 10:11 91 1.00E-03 - 1.00E-03 3.10E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
IP-FT FLRC2 C2-Fluorenes 7.20E-04 J 4.80E-03 mg/kg LPR5-IPFT-IND001 9:11 82 8.90E-04 - 1.00E-03 4.80E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
IP-FT NPHC2 C2-NAPHTHALENES 2.80E-03 1.70E-02 mg/kg LPR5-IPFT-IND001 11:11 100 NA 1.70E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
IP-FT PATAC2 C2-Phenanthrene/anthracenes 6.10E-04 J 3.80E-03 mg/kg LPR5-IPFT-IND001 11:11 100 NA 3.80E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
IP-FT DTPC3 C3-Dibenzothiophenes 1.10E-03 J 2.50E-03 J mg/kg LPR5-IPFT-IND001 2:11 18 8.60E-04 - 1.00E-03 2.50E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
IP-FT FLRC3 C3-Fluorenes 2.40E-03 4.70E-03 mg/kg LPR5-IPFT-IND001 3:11 27 8.40E-04 - 1.00E-03 4.70E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
IP-FT NPHC3 C3-NAPHTHALENE 2.10E-03 2.00E-02 mg/kg LPR5-IPFT-IND001 11:11 100 NA 2.00E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
IP-FT PATAC3 C3-Phenanthrene/anthracenes 1.50E-03 9.40E-03 mg/kg LPR8-IPFT-IND012 11:11 100 NA 9.40E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
IP-FT NPHC4 C4-NAPHTHALENE 1.60E-03 1.30E-02 mg/kg LPR5-IPFT-IND001 11:11 100 NA 1.30E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
IP-FT 218-01-9 Chrysene 429M 2.00E-03 J 7.60E-03 J mg/kg LPR5-IPFT-IND001 10:11 91 1.30E-03 - 1.30E-03 7.60E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
IP-FT 132-65-0 Dibenzothiophene 429M 4.50E-04 J 3.70E-03 J mg/kg LPR5-IPFT-IND001 10:11 91 3.00E-04 - 3.00E-04 3.70E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
IP-FT 206-44-0 Fluoranthene 429M 5.60E-03 J 3.20E-02 J mg/kg LPR5-IPFT-IND001 9:11 82 8.20E-04 - 1.10E-03 3.20E-02 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
IP-FT 86-73-7 Fluorene 429M 3.60E-03 J 1.30E-02 J mg/kg LPR5-IPFT-IND001 10:11 91 1.20E-03 - 1.20E-03 1.30E-02 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
IP-FT 85-01-8 Phenanthrene 429M 4.70E-03 J 3.10E-02 J mg/kg LPR5-IPFT-IND001 11:11 100 NA 3.10E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
IP-FT 129-00-0 Pyrene 429M 3.80E-03 J 1.70E-02 J mg/kg LPR5-IPFT-IND001 7:11 64 6.80E-04 - 9.40E-04 1.70E-02 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL

PCBs 
IP-FT 53469-21-9 Aroclor-1242 0.022 J 0.087 mg/kg LPR5-IPFT-IND001 10:11 90.91 0.0076 - 0.0076 0.087 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
IP-FT 11097-69-1 Aroclor-1254 0.22 J 1.2 mg/kg LPR8-IPFT-IND012 11:11 100.00 NA 1.2 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
IP-FT 11096-82-5 Aroclor-1260 0.055 0.59 mg/kg LPR8-IPFT-IND012 11:11 100.00 NA 0.59 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
IP-FT PCB PCB, TOTAL (g) 1.90E-01 1.27E+00 mg/kg LPR8-IPFT-IND012 11:11 100 NA 1.27E+00 TBD 2.10E-03 c No Y Maximum Exceeds SL

Pesticides
IP-FT 53-19-0 2,4'-DDD 0.0013 J 0.012 J mg/kg LPR8-IPFT-IND012 8:11 72.73 0.0021 - 0.0049 0.012 TBD NA No UNC SL Not Available, Uncertainty Evaluation

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)
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TABLE 3-10c
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - CHANNEL CATFISH (SKINLESS FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Channel Catfish Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

IP-FT 3424-82-6 2,4'-DDE 0.0013 J 0.0034 J mg/kg LPR8-IPFT-IND009 2:11 18.18 0.0014 - 0.0036 0.0034 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
IP-FT 789-02-6 2,4'-DDT 5.90E-04 J 5.90E-04 J mg/kg LPR6-IPFT-IND004 1:11 9.09 7.20E-04 - 0.0087 5.90E-04 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
IP-FT 72-54-8 4,4'-DDD 0.004 J 0.077 J mg/kg LPR8-IPFT-IND012 10:11 90.91 0.013 - 0.013 0.077 TBD 0.017 c No Y Maximum Exceeds SL
IP-FT 72-55-9 4,4'-DDE 0.007 J 0.13 J mg/kg LPR8-IPFT-IND012 11:11 100.00 NA 0.13 TBD 0.012 c No Y Maximum Exceeds SL
IP-FT 50-29-3 4,4'-DDT 8.60E-04 J 0.0082 J mg/kg LPR8-IPFT-IND013 8:11 72.73 0.0028 - 0.0075 0.0082 TBD 0.012 c No N Maximum Does Not Exceed SL
IP-FT 309-00-2 Aldrin 3.70E-05 J 2.10E-04 J mg/kg LPR8-IPFT-IND012 6:11 54.55 2.10E-05 - 3.20E-04 2.10E-04 TBD 2.40E-04 c No N Maximum Does Not Exceed SL
IP-FT 5103-71-9 cis-Chlordane 0.008 J 0.077 J mg/kg LPR8-IPFT-IND012 11:11 100.00 NA 0.077 TBD 0.012 c No Y Maximum Exceeds SL
IP-FT 5103-73-1 cis-Nonachlor 1.30E-03 J 2.70E-02 J mg/kg LPR8-IPFT-IND012 9:11 82 2.30E-03 - 9.90E-03 2.70E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
IP-FT 60-57-1 Dieldrin 4.90E-03 J 3.50E-02 J mg/kg LPR8-IPFT-IND013 11:11 100 NA 3.50E-02 TBD 2.60E-04 c No Y Maximum Exceeds SL
IP-FT 959-98-8 Endosulfan I 2.30E-04 J 2.30E-04 J mg/kg LPR6-IPFT-IND004 1:11 9 2.20E-04 - 2.60E-03 2.30E-04 TBD 9.30E-01 nc No N Maximum Does Not Exceed SL
IP-FT 33213-65-9 Endosulfan II 4.40E-04 J 4.40E-04 J mg/kg LPR6-IPFT-IND004 1:11 9 7.50E-04 - 5.00E-03 4.40E-04 TBD 9.30E-01 nc No N Maximum Does Not Exceed SL
IP-FT 1031-07-8 Endosulfan Sulfate 5.30E-04 J 5.30E-04 J mg/kg LPR8-IPFT-IND008 1:11 9 8.40E-06 - 3.70E-04 5.30E-04 TBD 9.30E-01 nc No N Maximum Does Not Exceed SL
IP-FT 58-89-9 gamma-BHC (Lindane) 4.40E-04 J 4.40E-04 J mg/kg LPR5-IPFT-IND001 1:11 9 1.30E-04 - 2.90E-04 4.40E-04 TBD 3.80E-03 c No N Maximum Does Not Exceed SL
IP-FT 12789-03-6 GAMMA-CHLORDANE 4.70E-03 J 4.10E-02 J mg/kg LPR8-IPFT-IND012 11:11 100 NA 4.10E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
IP-FT 76-44-8 Heptachlor 6.10E-05 J 9.90E-05 J mg/kg LPR8-IPFT-IND009 6:11 55 1.50E-05 - 1.10E-04 9.90E-05 TBD 9.20E-04 c No N Maximum Does Not Exceed SL
IP-FT 1024-57-3 Heptachlor Epoxide 2.70E-03 J 1.50E-02 J mg/kg LPR8-IPFT-IND013 11:11 100 NA 1.50E-02 TBD 4.60E-04 c No Y Maximum Exceeds SL
IP-FT 118-74-1 Hexachlorobenzene 5.00E-04 J 1.20E-02 J mg/kg LPR8-IPFT-IND012 11:11 100 NA 1.20E-02 TBD 2.60E-03 c No Y Maximum Exceeds SL
IP-FT 27304-13-8 Oxy-chlordane 1.80E-03 J 2.90E-02 J mg/kg LPR8-IPFT-IND013 11:11 100 NA 2.90E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
IP-FT 39765-80-5 trans-Nonachlor 4.50E-03 J 3.50E-02 J mg/kg LPR8-IPFT-IND012 10:11 91 1.10E-02 - 1.10E-02 3.50E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL

Notes:
ARAR - Applicable or Relevant and Appropriate Requirement.
c - Value is based on carcinogenic effects.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
EN - Essential Nutrient. 
FOD - Frequency of Detection.
LPRSA - Lower Passaic River Study Area.
mg/kg - milligrams per kilogram.
N - No.
NA - Not Available.
nc - Value is based on noncarcinogenic effects.
NRWQC - National Recommended Water Quality Criteria.  Final 2015 Updated National Recommended Human Health Criteria.  Consumption of Water and Organism. http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#hhtable.  Accessed on September 11, 2015.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RL - Nondetect Reporting Limit.
SL - Screening Level.
SVOC - Semivolatile Organic Compound.
TBC - To be considered.
TBD - To be determined.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UNC - Address in uncertainty evaluation.
Y - Yes.

 (a)  J - Estimated value. Z - EMPC - Estimated Maximum Potential Concentration. NJ - The analyte has been tentatively identified and the associated numerical value represents its approximate concentration.
(b)  Maximum detected concentration selected for the Concentration Used for Screening.
(c)  Background values will be incorporated when available.
(d)  USEPA Regional Screening Levels for Fish Tissue.  June 2015.  See Appendix B Table B-3 for detailed footnotes.
(e)  See the LPRSA COPC Selection Process (Appendix A of RARC Plan) for details.  Note that some chemicals not identified as a COPC in a single species may be included as a COPC for the mixed fish diet (see Table 3-16).
(f)  Action level for lead in crustacea (FDA, 2007).
(g)  Minimum and maximum detects for TCDD-TEQ and total PCBs based on sum of detected congeners. 
(h)  Aroclors included in screening table for informational purposes.  PCBs are evaluated in the BHHRA as total PCBs, PCB-TEQ and non-dioxin-like PCBs (see text).
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TABLE 3-10d
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - LARGEMOUTH AND SMALLMOUTH BASS (SKIN-ON FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Large/Smallmouth Bass Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

Largemouth & Smallmouth Bass-Fillet (skin-on)
Butyltins

MSMD-FT 14488-53-0 Dibutyltin 1.50E-04 J 2.50E-04 J mg/kg LPR4-MDFT-COMP01
LPR5-MDFT-COMP02 4:6 67 9.90E-04 - 1.00E-03 2.50E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL

MSMD-FT 36643-28-4 Tributyltin 1.90E-04 J 7.50E-04 J mg/kg LPR5-MSFT-COMP01 5:6 83 9.90E-04 - 9.90E-04 7.50E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
Dioxins and Furans

MSMD-FT DFTEQ-HH TCDD-TEQ (g) 7.96E-08 1.40E-05 mg/kg LPR4-MDFT-COMP01 6:6 100 NA 1.40E-05 TBD 3.20E-08 c No Y Maximum Exceeds SL
Metals

MSMD-FT 7429-90-5 Aluminum 1.10E-01 J 6.10E-01 mg/kg LPR5-MDFT-COMP02 6:6 100 NA 6.10E-01 TBD 1.50E+02 nc No N Maximum Does Not Exceed SL
MSMD-FT 7440-36-0 Antimony 6.00E-03 J 4.60E-02 mg/kg LPR5-MDFT-COMP02 6:6 100 NA 4.60E-02 TBD 6.20E-02 nc No N Maximum Does Not Exceed SL
MSMD-FT 7440-39-3 Barium 3.60E-02 2.00E-01 mg/kg LPR5-MDFT-COMP02 6:6 100 NA 2.00E-01 TBD 3.10E+01 nc No N Maximum Does Not Exceed SL
MSMD-FT 7440-41-7 Beryllium 1.00E-03 J 1.00E-03 J mg/kg LPR5-MSFT-COMP01 1:6 17 8.00E-04 - 9.00E-04 1.00E-03 TBD 3.10E-01 nc No N Maximum Does Not Exceed SL
MSMD-FT 7440-43-9 Cadmium 4.00E-03 J 4.00E-03 J mg/kg LPR5-MSFT-IND009 1:6 17 1.00E-03 - 1.00E-03 4.00E-03 TBD 1.50E-01 nc No N Maximum Does Not Exceed SL
MSMD-FT 7440-70-2 Calcium 1.54E+02 6.00E+02 mg/kg LPR4-MDFT-COMP01 6:6 100 NA 6.00E+02 TBD EN  No EN Essential Nutrient
MSMD-FT 7440-47-3 Chromium 1.00E-01 J 3.20E-01 J mg/kg LPR8-MDFT-COMP03 6:6 100 NA 3.20E-01 TBD 8.30E-03 c No Y Maximum Exceeds SL
MSMD-FT 7440-48-4 Cobalt 4.40E-03 J 9.80E-03 J mg/kg LPR5-MSFT-COMP01 6:6 100 NA 9.80E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
MSMD-FT 7440-50-8 Copper 2.50E-01 J 4.70E-01 J mg/kg LPR5-MDFT-COMP02 6:6 100 NA 4.70E-01 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
MSMD-FT 7439-89-6 Iron 3.30E+00 4.90E+00 mg/kg LPR5-MDFT-COMP02 6:6 100 NA 4.90E+00 TBD EN  No EN Essential Nutrient
MSMD-FT 7439-92-1 Lead 5.00E-03 J 1.40E-02 J mg/kg LPR8-MSFT-IND002 6:6 100 NA 1.40E-02 TBD 1.50E+00 (f) No N Maximum Does Not Exceed SL
MSMD-FT 7439-95-4 Magnesium 2.73E+02 3.11E+02 mg/kg LPR5-MDFT-COMP02 6:6 100 NA 3.11E+02 TBD EN  No EN Essential Nutrient
MSMD-FT 7439-96-5 Manganese 1.20E-01 J 3.00E-01 J mg/kg LPR5-MDFT-COMP02 6:6 100 NA 3.00E-01 TBD 2.20E+01 nc No N Maximum Does Not Exceed SL
MSMD-FT HG-INORG Mercury, Inorganic 1.00E-02 1.80E-01 mg/kg LPR8-MSFT-IND002 6:6 100 NA 1.80E-01 TBD 4.60E-02 nc No Y Maximum Exceeds SL
MSMD-FT 22967-92-6 Methyl Mercury 1.40E-01 7.00E-01 mg/kg LPR8-MSFT-IND002 6:6 100 NA 7.00E-01 TBD 1.50E-02 nc No 0.3 NRWQC Y Maximum Exceeds SL
MSMD-FT 7440-02-0 Nickel 9.40E-02 J 2.90E-01 J mg/kg LPR8-MDFT-COMP03 6:6 100 NA 2.90E-01 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL
MSMD-FT 7440-09-7 Potassium 3.67E+03 4.23E+03 mg/kg LPR5-MDFT-COMP02 6:6 100 NA 4.23E+03 TBD EN  No EN Essential Nutrient
MSMD-FT 7782-49-2 Selenium 2.80E-01 6.50E-01 mg/kg LPR5-MDFT-COMP02 6:6 100 NA 6.50E-01 TBD 7.70E-01 nc No N Maximum Does Not Exceed SL
MSMD-FT 7440-23-5 Sodium 5.71E+02 6.37E+02 mg/kg LPR5-MDFT-COMP02 6:6 100 NA 6.37E+02 TBD EN  No EN Essential Nutrient

MSMD-FT 7440-32-6 Titanium 2.00E-02 J 3.00E-02 J mg/kg LPR5-MDFT-COMP02
LPR8-MDFT-COMP03 4:6 67 2.00E-02 - 2.00E-02 3.00E-02 TBD NA  No UNC SL Not Available, Uncertainty Evaluation

MSMD-FT 7440-66-6 Zinc 8.50E+00 J 1.26E+01 J mg/kg LPR8-MSFT-IND002 6:6 100 NA 1.26E+01 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
PAHs

MSMD-FT 90-12-0 1-Methylnaphthalene 429M 6.90E-03 J 6.90E-03 J mg/kg LPR5-MSFT-COMP01 1:6 17 1.40E-02 - 1.90E-02 6.90E-03 TBD 1.40E-01 c No N Maximum Does Not Exceed SL
MSMD-FT 2245-38-7 2,3,5-Trimethylnaphthalene 429M 1.60E-03 J 1.60E-03 J mg/kg LPR5-MSFT-COMP01 1:6 17 2.80E-03 - 6.30E-03 1.60E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
MSMD-FT 91-57-6 2-Methylnaphthalene 429M 1.20E-02 J 1.20E-02 J mg/kg LPR5-MSFT-COMP01 1:6 17 1.50E-02 - 2.10E-02 1.20E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
MSMD-FT 83-32-9 Acenaphthene 429M 2.10E-03 J 2.10E-03 J mg/kg LPR5-MSFT-COMP01 1:6 17 4.90E-03 - 7.10E-03 2.10E-03 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
MSMD-FT DTPC1 C1-Dibenzothiophenes 4.90E-04 J 4.90E-04 J mg/kg LPR5-MSFT-IND009 1:6 17 9.30E-04 - 9.80E-04 4.90E-04 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
MSMD-FT PFLAC1 C1-Pyrene/fluoranthenes 5.10E-04 J 5.10E-04 J mg/kg LPR8-MSFT-IND002 1:6 17 9.30E-04 - 9.80E-04 5.10E-04 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
MSMD-FT DTPC2 C2-Dibenzothiophenes 6.10E-04 J 9.50E-04 J mg/kg LPR5-MSFT-IND009 3:6 50 9.30E-04 - 9.60E-04 9.50E-04 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
MSMD-FT NPHC2 C2-NAPHTHALENES 9.30E-04 J 2.20E-03 mg/kg LPR8-MSFT-IND002 6:6 100 NA 2.20E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
MSMD-FT PATAC2 C2-Phenanthrene/anthracenes 7.50E-04 J 9.80E-04 mg/kg LPR5-MSFT-IND009 2:6 33 9.30E-04 - 9.60E-04 9.80E-04 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
MSMD-FT DTPC3 C3-Dibenzothiophenes 1.20E-03 J 1.70E-03 J mg/kg LPR5-MSFT-IND009 3:6 50 9.30E-04 - 9.60E-04 1.70E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL

MSMD-FT NPHC3 C3-NAPHTHALENE 8.80E-04 J 1.50E-03 mg/kg
LPR4-MDFT-COMP01
LPR8-MDFT-COMP03
LPR8-MSFT-IND002

6:6 100 NA 1.50E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL

MSMD-FT PATAC3 C3-Phenanthrene/anthracenes 7.70E-04 J 9.20E-03 mg/kg LPR8-MSFT-IND002 6:6 100 NA 9.20E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
MSMD-FT DTPC4 C4-Dibenzothiophenes 1.80E-03 J 1.80E-03 J mg/kg LPR5-MSFT-IND009 1:6 17 9.30E-04 - 9.80E-04 1.80E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL

MSMD-FT NPHC4 C4-NAPHTHALENE 9.10E-04 J 1.30E-03 mg/kg LPR4-MDFT-COMP01
LPR5-MSFT-COMP01 6:6 100 NA 1.30E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL

MSMD-FT PATAC4 C4-Phenanthrenes/anthracenes 6.70E-04 J 8.10E-04 J mg/kg LPR5-MSFT-IND009 2:6 33 9.30E-04 - 9.60E-04 8.10E-04 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
MSMD-FT 132-65-0 Dibenzothiophene 429M 8.90E-05 J 4.30E-04 J mg/kg LPR8-MDFT-COMP03 6:6 100 NA 4.30E-04 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL

MSMD-FT 206-44-0 Fluoranthene 429M 9.80E-04 J 1.60E-03 J mg/kg LPR4-MDFT-COMP01
LPR5-MSFT-IND009 3:6 50 1.60E-03 - 1.70E-03 1.60E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL

MSMD-FT 91-20-3 Naphthalene 429M 9.00E-02 J 9.00E-02 J mg/kg LPR5-MSFT-COMP01 1:6 17 2.90E-02 - 4.10E-02 9.00E-02 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL
MSMD-FT 85-01-8 Phenanthrene 429M 1.40E-03 J 2.40E-03 J mg/kg LPR8-MDFT-COMP03 2:6 33 2.40E-03 - 3.10E-03 2.40E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
MSMD-FT 129-00-0 Pyrene 429M 9.20E-04 J 2.40E-03 J mg/kg LPR8-MDFT-COMP03 3:6 50 1.20E-03 - 1.40E-03 2.40E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL

PCBs 
MSMD-FT 11097-69-1 Aroclor-1254 6.10E-02 7.30E-01 mg/kg LPR8-MSFT-IND002 6:6 100 NA 7.30E-01 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
MSMD-FT 11096-82-5 Aroclor-1260 2.40E-02 9.50E-02 mg/kg LPR8-MSFT-IND002 6:6 100 NA 9.50E-02 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
MSMD-FT PCB PCB, TOTAL (g) 4.82E-02 4.77E-01 mg/kg LPR8-MSFT-IND002 6:6 100 NA 4.77E-01 TBD 2.10E-03 c No Y Maximum Exceeds SL

Pesticides
MSMD-FT 72-54-8 4,4'-DDD 2.20E-03 J 5.00E-03 J mg/kg LPR4-MDFT-COMP01 4:6 67 1.20E-03 - 1.80E-03 5.00E-03 TBD 1.70E-02 c No N Maximum Does Not Exceed SL
MSMD-FT 72-55-9 4,4'-DDE 2.70E-03 J 1.20E-02 J mg/kg LPR4-MDFT-COMP01 6:6 100 NA 1.20E-02 TBD 1.20E-02 c No N Maximum Does Not Exceed SL
MSMD-FT 50-29-3 4,4'-DDT 2.00E-03 J 2.00E-03 J mg/kg LPR5-MSFT-IND009 1:6 17 1.10E-03 - 1.80E-03 2.00E-03 TBD 1.20E-02 c No N Maximum Does Not Exceed SL
MSMD-FT 5103-71-9 cis-Chlordane 1.50E-03 J 6.70E-03 J mg/kg LPR5-MSFT-IND009 5:6 83 5.60E-04 - 5.60E-04 6.70E-03 TBD 1.20E-02 c No N Maximum Does Not Exceed SL
MSMD-FT 5103-73-1 cis-Nonachlor 8.30E-04 J 3.30E-03 J mg/kg LPR5-MSFT-IND009 5:6 83 3.30E-04 - 3.30E-04 3.30E-03 TBD 1.20E-02 c No N Maximum Does Not Exceed SL
MSMD-FT 60-57-1 Dieldrin 9.10E-04 J 3.90E-03 J mg/kg LPR5-MSFT-IND009 6:6 100 NA 3.90E-03 TBD 2.60E-04 c No Y Maximum Exceeds SL
MSMD-FT 1031-07-8 Endosulfan Sulfate 4.60E-05 J 6.70E-05 J mg/kg LPR4-MDFT-COMP01 2:6 33 1.70E-05 - 1.40E-04 6.70E-05 TBD 9.30E-01 nc No N Maximum Does Not Exceed SL

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value
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TABLE 3-10d
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - LARGEMOUTH AND SMALLMOUTH BASS (SKIN-ON FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Large/Smallmouth Bass Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

MSMD-FT 12789-03-6 GAMMA-CHLORDANE 2.20E-04 J 1.50E-03 J mg/kg LPR5-MSFT-IND009 6:6 100 NA 1.50E-03 TBD 1.20E-02 c No N Maximum Does Not Exceed SL
MSMD-FT 1024-57-3 Heptachlor Epoxide 4.00E-04 J 1.10E-03 J mg/kg LPR5-MSFT-IND009 6:6 100 NA 1.10E-03 TBD 4.60E-04 c No Y Maximum Exceeds SL
MSMD-FT 118-74-1 Hexachlorobenzene 1.50E-04 J 3.80E-04 J mg/kg LPR5-MSFT-COMP01 4:6 67 4.40E-06 - 9.50E-06 3.80E-04 TBD 2.60E-03 c No N Maximum Does Not Exceed SL
MSMD-FT 27304-13-8 Oxy-chlordane 3.80E-04 J 3.10E-03 J mg/kg LPR5-MSFT-IND009 6:6 100 NA 3.10E-03 TBD 1.20E-02 c No N Maximum Does Not Exceed SL
MSMD-FT 39765-80-5 trans-Nonachlor 4.60E-04 J 1.70E-03 J mg/kg LPR5-MSFT-IND009 5:6 83 2.30E-04 - 2.30E-04 1.70E-03 TBD 1.20E-02 c No N Maximum Does Not Exceed SL
Notes:
ARAR - Applicable or Relevant and Appropriate Requirement.
c - Value is based on carcinogenic effects.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
EN - Essential Nutrient. 
FOD - Frequency of Detection.
LPRSA - Lower Passaic River Study Area.
mg/kg - milligrams per kilogram.
N - No.
NA - Not Available.
nc - Value is based on noncarcinogenic effects.
NRWQC - National Recommended Water Quality Criteria.  Final 2015 Updated National Recommended Human Health Criteria.  Consumption of Water and Organism. http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#hhtable.  Accessed on September 11, 2015.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RL - Nondetect Reporting Limit.
SL - Screening Level.
SVOC - Semivolatile Organic Compound.
TBC - To be considered.
TBD - To be determined.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UNC - Address in uncertainty evaluation.
Y - Yes.

 (a)  J - Estimated value. Z - EMPC - Estimated Maximum Potential Concentration. NJ - The analyte has been tentatively identified and the associated numerical value represents its approximate concentration.
(b)  Maximum detected concentration selected for the Concentration Used for Screening.
(c)  Background values will be incorporated when available.
(d)  USEPA Regional Screening Levels for Fish Tissue.  June 2015.  See Appendix B Table B-3 for detailed footnotes.
(e)  See the LPRSA COPC Selection Process (Appendix A of RARC Plan) for details.  Note that some chemicals not identified as a COPC in a single species may be included as a COPC for the mixed fish diet (see Table 3-16).
(f)  Action level for lead in crustacea (FDA, 2007).
(g)  Minimum and maximum detects for TCDD-TEQ and total PCBs based on sum of detected congeners. 
(h)  Aroclors included in screening table for informational purposes.  PCBs are evaluated in the BHHRA as total PCBs, PCB-TEQ and non-dioxin-like PCBs (see text).
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TABLE 3-10e
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - COMMON CARP (SKIN-ON FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Common Carp Tissue

Exposure CAS Chemical (i) Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

Common Carp-Fillet (skin-on)
Butyltins

CC-FT 14488-53-0 Dibutyltin 2.20E-04 J 2.20E-04 J mg/kg LPR3-CCFT-IND001 1:12 8 9.30E-04 - 2.00E-02 2.20E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
CC-FT 78763-54-9 Monobutyltin 3.30E-04 J 3.30E-04 J mg/kg LPR3-CCFT-IND001 1:12 8 9.30E-04 - 2.00E-02 3.30E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
CC-FT 1461-25-2 Tetrabutyltin 7.30E-04 J 7.30E-04 J mg/kg LPR7-CCFT-IND068 1:12 8 9.30E-04 - 2.00E-02 7.30E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL

CC-FT 36643-28-4 Tributyltin 2.90E-04 NJ 1.90E-03 J mg/kg LPR4-CCFT-IND155
LPR7-CCFT-IND068 10:12 83 9.70E-04 - 2.00E-02 1.90E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL

Dioxins and Furans
CC-FT DFTEQ-HH TCDD-TEQ (g) 1.42E-05 7.56E-04 mg/kg LPR5-CCFT-IND184 12:12 100 NA 7.56E-04 TBD 3.20E-08 c No Y Maximum Exceeds SL

Metals
CC-FT 7429-90-5 Aluminum 3.10E-01 J 2.70E+00 mg/kg LPR8-CCFT-IND121 12:12 100 NA 2.70E+00 TBD 1.50E+02 nc No N Maximum Does Not Exceed SL
CC-FT 7440-36-0 Antimony 7.00E-03 J 9.20E-02 mg/kg LPR3-CCFT-IND001 4:12 33 5.00E-03 - 9.00E-03 9.20E-02 TBD 6.20E-02 nc No Y Maximum Exceeds SL
CC-FT 7440-39-3 Barium 4.50E-02 4.20E-01 mg/kg LPR3-CCFT-IND001 12:12 100 NA 4.20E-01 TBD 3.10E+01 nc No N Maximum Does Not Exceed SL
CC-FT 7440-41-7 Beryllium 8.70E-03 8.70E-03 mg/kg LPR3-CCFT-IND001 1:12 8 9.00E-04 - 1.70E-03 8.70E-03 TBD 3.10E-01 nc No N Maximum Does Not Exceed SL
CC-FT 7440-43-9 Cadmium 1.00E-03 J 1.00E-02 J mg/kg LPR3-CCFT-IND001 5:12 42 1.00E-03 - 2.00E-03 1.00E-02 TBD 1.50E-01 nc No N Maximum Does Not Exceed SL
CC-FT 7440-70-2 Calcium 1.78E+02 J 3.99E+02 J mg/kg LPR7-CCFT-IND092 12:12 100 NA 3.99E+02 TBD EN  No EN Essential Nutrient
CC-FT 7440-47-3 Chromium 6.00E-02 J 2.20E-01 mg/kg LPR6-CCFT-IND032 12:12 100 NA 2.20E-01 TBD 8.30E-03 c No Y Maximum Exceeds SL
CC-FT 7440-48-4 Cobalt 4.90E-03 J 9.60E-02 J mg/kg LPR3-CCFT-IND001 12:12 100 NA 9.60E-02 TBD 4.60E-02 nc No Y Maximum Exceeds SL
CC-FT 7440-50-8 Copper 3.30E-01 J 9.50E-01 J mg/kg LPR3-CCFT-IND001 12:12 100 NA 9.50E-01 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
CC-FT 7439-89-6 Iron 8.90E+00 2.28E+01 mg/kg LPR6-CCFT-IND032 12:12 100 NA 2.28E+01 TBD EN  No EN Essential Nutrient
CC-FT 7439-92-1 Lead 1.90E-02 J 1.20E-01 J mg/kg LPR3-CCFT-IND001 12:12 100 NA 1.20E-01 TBD 1.50E+00 (f) No N Maximum Does Not Exceed SL
CC-FT 7439-95-4 Magnesium 1.97E+02 2.59E+02 mg/kg LPR4-CCFT-IND156 12:12 100 NA 2.59E+02 TBD EN  No EN Essential Nutrient
CC-FT 7439-96-5 Manganese 9.60E-02 J 2.60E-01 J mg/kg LPR7-CCFT-IND092 12:12 100 NA 2.60E-01 TBD 2.20E+01 nc No N Maximum Does Not Exceed SL
CC-FT HG-INORG Mercury, Inorganic 1.00E-03 4.00E-02 mg/kg LPR8-CCFT-IND121 12:12 100 NA 4.00E-02 TBD 4.60E-02 nc No Y Included as Methyl Mercury is a COPC
CC-FT 22967-92-6 Methyl Mercury 6.90E-02 2.80E-01 mg/kg LPR8-CCFT-IND131 12:12 100 NA 2.80E-01 TBD 1.50E-02 nc No 0.3 NRWQC Y Maximum Exceeds SL
CC-FT 7440-02-0 Nickel 7.20E-02 J 2.00E-01 J mg/kg LPR3-CCFT-IND001 8:12 67 6.00E-03 - 9.00E-03 2.00E-01 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL
CC-FT 7440-09-7 Potassium 2.51E+03 3.43E+03 mg/kg LPR4-CCFT-IND156 12:12 100 NA 3.43E+03 TBD EN  No EN Essential Nutrient
CC-FT 7782-49-2 Selenium 4.10E-01 9.50E-01 mg/kg LPR4-CCFT-IND156 12:12 100 NA 9.50E-01 TBD 7.70E-01 nc No Y Maximum Exceeds SL
CC-FT 7440-22-4 Silver 1.40E-02 J 1.40E-02 J mg/kg LPR3-CCFT-IND001 1:12 8 4.00E-03 - 9.00E-03 1.40E-02 TBD 7.70E-01 nc No N Maximum Does Not Exceed SL
CC-FT 7440-23-5 Sodium 3.00E+02 5.61E+02 mg/kg LPR3-CCFT-IND001 12:12 100 NA 5.61E+02 TBD EN  No EN Essential Nutrient
CC-FT 7440-28-0 Thallium 5.00E-04 J 2.90E-02 mg/kg LPR3-CCFT-IND001 6:12 50 5.00E-04 - 7.00E-04 2.90E-02 TBD 1.50E-03 nc No Y Maximum Exceeds SL
CC-FT 7440-32-6 Titanium 3.00E-02 J 3.10E-01 mg/kg LPR6-CCFT-IND104 12:12 100 NA 3.10E-01 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
CC-FT 7440-66-6 Zinc 1.04E+01 J 2.21E+01 J mg/kg LPR6-CCFT-IND104 12:12 100 NA 2.21E+01 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL

PAHs
CC-FT 90-12-0 1-Methylnaphthalene 429M 1.10E-02 J 4.70E-02 J mg/kg LPR5-CCFT-IND184 10:12 83 1.30E-02 - 1.50E-02 4.70E-02 TBD 1.40E-01 c No N Maximum Does Not Exceed SL
CC-FT 832-69-9 1-Methylphenanthrene 429M 5.80E-03 J 2.60E-02 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 2.60E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CC-FT 2245-38-7 2,3,5-Trimethylnaphthalene 429M 1.50E-03 J 1.10E-02 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 1.10E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CC-FT 581-42-0 2,6-Dimethylnaphthalene 429M 3.30E-03 J 1.20E-02 J mg/kg LPR5-CCFT-IND184 9:12 75 4.20E-03 - 4.80E-03 1.20E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CC-FT 91-57-6 2-Methylnaphthalene 429M 1.30E-02 J 2.90E-02 J mg/kg LPR5-CCFT-IND184 7:12 58 9.40E-03 - 1.40E-02 2.90E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CC-FT 83-32-9 Acenaphthene 429M 2.10E-02 J 7.40E-02 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 7.40E-02 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
CC-FT 208-96-8 Acenaphthylene 429M 8.10E-03 J 6.80E-02 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 6.80E-02 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
CC-FT 120-12-7 Anthracene 429M 1.30E-02 J 1.40E-01 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 1.40E-01 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CC-FT 56-55-3 Benzo(a)anthracene 429M 1.30E-03 J 1.10E-02 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 1.10E-02 TBD 5.70E-03 c No Y Maximum Exceeds SL
CC-FT BACC1 C1-Benzanthracene/chrysenes 2.80E-03 2.80E-03 mg/kg LPR5-CCFT-IND184 1:12 8 8.40E-04 - 9.70E-04 2.80E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
CC-FT DTPC1 C1-Dibenzothiophenes 1.00E-03 J 8.60E-03 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 8.60E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
CC-FT FLRC1 C1-Fluorenes 1.90E-03 8.40E-03 mg/kg LPR5-CCFT-IND184 12:12 100 NA 8.40E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
CC-FT PATAC1 C1-Phenanthrene/anthracenes 3.80E-03 3.00E-02 mg/kg LPR5-CCFT-IND184 12:12 100 NA 3.00E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CC-FT PFLAC1 C1-Pyrene/fluoranthenes 2.00E-03 1.80E-02 mg/kg LPR5-CCFT-IND184 12:12 100 NA 1.80E-02 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
CC-FT BACC2 C2-Benzanthracene/chrysenes 6.70E-03 6.70E-03 mg/kg LPR5-CCFT-IND184 1:12 8 8.40E-04 - 9.70E-04 6.70E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
CC-FT DTPC2 C2-Dibenzothiophenes 2.20E-03 J 1.60E-02 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 1.60E-02 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
CC-FT FLRC2 C2-Fluorenes 2.50E-03 2.50E-02 mg/kg LPR5-CCFT-IND184 12:12 100 NA 2.50E-02 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
CC-FT NPHC2 C2-NAPHTHALENES 7.80E-03 J 6.40E-02 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 6.40E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CC-FT PATAC2 C2-Phenanthrene/anthracenes 3.60E-03 3.50E-02 mg/kg LPR5-CCFT-IND184 12:12 100 NA 3.50E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CC-FT DTPC3 C3-Dibenzothiophenes 2.30E-03 J 2.50E-02 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 2.50E-02 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
CC-FT FLRC3 C3-Fluorenes 4.20E-03 5.20E-02 mg/kg LPR5-CCFT-IND184 12:12 100 NA 5.20E-02 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
CC-FT NPHC3 C3-NAPHTHALENE 5.40E-03 J 4.10E-02 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 4.10E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CC-FT PATAC3 C3-Phenanthrene/anthracenes 4.80E-03 9.40E-02 mg/kg LPR5-CCFT-IND184 12:12 100 NA 9.40E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CC-FT DTPC4 C4-Dibenzothiophenes 5.10E-03 J 4.40E-02 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 4.40E-02 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
CC-FT NPHC4 C4-NAPHTHALENE 5.00E-03 J 5.20E-02 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 5.20E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CC-FT PATAC4 C4-Phenanthrenes/anthracenes 1.10E-03 1.50E-02 mg/kg LPR5-CCFT-IND184 12:12 100 NA 1.50E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CC-FT 218-01-9 Chrysene 429M 1.70E-03 J 7.90E-03 J mg/kg LPR4-CCFT-IND155 12:12 100 NA 7.90E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL

CC-FT 132-65-0 Dibenzothiophene 429M 1.40E-03 J 3.40E-03 J mg/kg LPR4-CCFT-IND155
LPR5-CCFT-IND184 12:12 100 NA 3.40E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL

CC-FT 206-44-0 Fluoranthene 429M 1.10E-02 J 4.90E-02 mg/kg LPR5-CCFT-IND184 12:12 100 NA 4.90E-02 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL

CC-FT 85-01-8 Phenanthrene 429M 1.20E-02 J 2.60E-02 mg/kg LPR4-CCFT-IND155
LPR5-CCFT-IND184 12:12 100 NA 2.60E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value
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TABLE 3-10e
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - COMMON CARP (SKIN-ON FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Common Carp Tissue

Exposure CAS Chemical (i) Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

CC-FT 129-00-0 Pyrene 429M 9.40E-03 J 3.80E-02 mg/kg LPR5-CCFT-IND181
LPR5-CCFT-IND184 12:12 100 NA 3.80E-02 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL

PCBs 
CC-FT 53469-21-9 Aroclor-1242 1.00E-01 J 1.50E+00 J mg/kg LPR4-CCFT-IND156 12:12 100 NA 1.50E+00 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
CC-FT 11097-69-1 Aroclor-1254 7.60E-01 J 4.80E+00 J mg/kg LPR4-CCFT-IND156 12:12 100 NA 4.80E+00 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
CC-FT 11096-82-5 Aroclor-1260 2.30E-01 J 2.20E+00 J mg/kg LPR4-CCFT-IND156 12:12 100 NA 2.20E+00 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
CC-FT PCB PCB, TOTAL (g) 8.46E-01 1.48E+01 mg/kg LPR5-CCFT-IND184 12:12 100 NA 1.48E+01 TBD 2.10E-03 c No Y Maximum Exceeds SL

Pesticides
CC-FT 53-19-0 2,4'-DDD 0.011 J 0.18 mg/kg LPR5-CCFT-IND184 9:12 75 0.015 - 0.062 0.18 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
CC-FT 3424-82-6 2,4'-DDE 0.0013 J 0.069 J mg/kg LPR5-CCFT-IND184 7:12 58 0.012 - 0.043 0.069 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
CC-FT 789-02-6 2,4'-DDT 0.0017 J 0.027 J mg/kg LPR5-CCFT-IND184 5:12 42 0.0016 - 0.046 0.027 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
CC-FT 72-54-8 4,4'-DDD 3.80E-02 J 5.00E-01 mg/kg LPR5-CCFT-IND184 11:12 92 1.20E-01 - 1.20E-01 5.00E-01 TBD 1.70E-02 c No Y Maximum Exceeds SL
CC-FT 72-55-9 4,4'-DDE 5.10E-02 J 7.60E-01 mg/kg LPR5-CCFT-IND184 12:12 100 NA 7.60E-01 TBD 1.20E-02 c No Y Maximum Exceeds SL
CC-FT 50-29-3 4,4'-DDT 1.40E-03 J 1.60E-02 J mg/kg LPR5-CCFT-IND184 6:12 50 7.60E-03 - 4.10E-02 1.60E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
CC-FT 309-00-2 Aldrin 4.00E-05 J 7.50E-04 J mg/kg LPR5-CCFT-IND184 5:12 42 7.70E-05 - 1.30E-03 7.50E-04 TBD 2.40E-04 c No Y Maximum Exceeds SL
CC-FT 319-84-6 alpha-BHC 5.00E-05 J 2.80E-04 J mg/kg LPR5-CCFT-IND184 5:12 42 6.30E-05 - 4.20E-03 2.80E-04 TBD 6.60E-04 c No N Maximum Does Not Exceed SL
CC-FT 319-85-7 beta-BHC 2.50E-04 J 7.90E-04 J mg/kg LPR5-CCFT-IND184 4:12 33 4.10E-05 - 6.00E-03 7.90E-04 TBD 2.30E-03 c No N Maximum Does Not Exceed SL
CC-FT 5103-71-9 cis-Chlordane 4.90E-02 J 2.70E-01 mg/kg LPR5-CCFT-IND184 11:12 92 3.90E-02 - 3.90E-02 2.70E-01 TBD 1.20E-02 c No Y Maximum Exceeds SL
CC-FT 5103-73-1 cis-Nonachlor 1.40E-02 J 8.10E-02 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 8.10E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
CC-FT 60-57-1 Dieldrin 1.20E-02 J 9.70E-02 mg/kg LPR5-CCFT-IND184 12:12 100 NA 9.70E-02 TBD 2.60E-04 c No Y Maximum Exceeds SL
CC-FT 959-98-8 Endosulfan I 3.80E-04 J 1.40E-03 J mg/kg LPR5-CCFT-IND181 3:12 25 1.30E-03 - 2.50E-02 1.40E-03 TBD 9.30E-01 nc No N Maximum Does Not Exceed SL
CC-FT 33213-65-9 Endosulfan II 5.90E-04 J 6.80E-04 J mg/kg LPR8-CCFT-IND131 2:8 25 8.50E-04 - 2.10E-02 6.80E-04 TBD 9.30E-01 nc No N Maximum Does Not Exceed SL
CC-FT 1031-07-8 Endosulfan Sulfate 2.80E-04 J 1.40E-03 J mg/kg LPR5-CCFT-IND184 8:12 67 3.00E-05 - 1.30E-03 1.40E-03 TBD 9.30E-01 nc No N Maximum Does Not Exceed SL
CC-FT 72-20-8 Endrin 2.70E-04 J 2.90E-04 J mg/kg LPR8-CCFT-IND131 2:12 17 3.80E-04 - 1.40E-02 2.90E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
CC-FT 58-89-9 gamma-BHC (Lindane) 1.60E-04 J 7.00E-04 J mg/kg LPR5-CCFT-IND184 6:12 50 2.50E-03 - 1.20E-02 7.00E-04 TBD 3.80E-03 c No N Maximum Does Not Exceed SL
CC-FT 12789-03-6 GAMMA-CHLORDANE 2.50E-02 J 1.50E-01 mg/kg LPR5-CCFT-IND184 12:12 100 NA 1.50E-01 TBD 1.20E-02 c No Y Maximum Exceeds SL
CC-FT 76-44-8 Heptachlor 8.50E-05 J 6.60E-04 J mg/kg LPR5-CCFT-IND184 5:12 42 9.60E-05 - 1.40E-03 6.60E-04 TBD 9.20E-04 c No N Maximum Does Not Exceed SL
CC-FT 1024-57-3 Heptachlor Epoxide 5.30E-03 J 3.80E-02 mg/kg LPR5-CCFT-IND184 11:12 92 1.70E-02 - 1.70E-02 3.80E-02 TBD 4.60E-04 c No Y Maximum Exceeds SL
CC-FT 118-74-1 Hexachlorobenzene 2.10E-03 J 2.80E-02 mg/kg LPR5-CCFT-IND184 11:12 92 7.50E-03 - 7.50E-03 2.80E-02 TBD 2.60E-03 c No Y Maximum Exceeds SL
CC-FT 27304-13-8 Oxy-chlordane 3.30E-03 J 4.50E-02 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 4.50E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
CC-FT 39765-80-5 trans-Nonachlor 2.50E-02 J 8.20E-02 J mg/kg LPR5-CCFT-IND184 12:12 100 NA 8.20E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL

Notes:
ARAR - Applicable or Relevant and Appropriate Requirement.
c - Value is based on carcinogenic effects.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
EN - Essential Nutrient. 
FOD - Frequency of Detection.
LPRSA - Lower Passaic River Study Area.
mg/kg - milligrams per kilogram.
N - No.
NA - Not Available.
nc - Value is based on noncarcinogenic effects.
NRWQC - National Recommended Water Quality Criteria.  Final 2015 Updated National Recommended Human Health Criteria.  Consumption of Water and Organism. http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#hhtable.  Accessed on September 11, 2015.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RL - Nondetect Reporting Limit.
SL - Screening Level.
SVOC - Semivolatile Organic Compound.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TBC - To be considered.
TBD - To be determined.
UNC - Address in uncertainty evaluation.
Y - Yes.

 (a)  J - Estimated value. Z - EMPC - Estimated Maximum Potential Concentration. NJ - The analyte has been tentatively identified and the associated numerical value represents its approximate concentration.
(b)  Maximum detected concentration selected for the Concentration Used for Screening.
(c)  Background values will be incorporated when available.
(d)  USEPA Regional Screening Levels for Fish Tissue.  June 2015.  See Appendix B Table B-3 for detailed footnotes.
(e)  See the LPRSA COPC Selection Process (Appendix A of RARC Plan) for details.  Note that some chemicals not identified as a COPC in a single species may be included as a COPC for the mixed fish diet (see Table 3-16).
(f)  Action level for lead in crustacea (FDA, 2007).
(g)  Minimum and maximum detects for TCDD-TEQ and total PCBs based on sum of detected congeners. 
(h)  Aroclors included in screening table for informational purposes.  PCBs are evaluated in the BHHRA as total PCBs, PCB-TEQ and non-dioxin-like PCBs (see text).
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TABLE 3-10f
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - WHITE CATFISH (SKINLESS FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  White Catfish Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

White catfish-Fillet (skinless)
Butyltins

AC-FT 14488-53-0 Dibutyltin 1.20E-04 J 7.20E-03 J mg/kg LPR8-ACFT-IND020 14:19 74 9.70E-04 - 9.90E-04 7.20E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
AC-FT 78763-54-9 Monobutyltin 2.50E-04 J 1.30E-02 J mg/kg LPR7-ACFT-IND014 8:19 42 9.70E-04 - 1.00E-03 1.30E-02 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
AC-FT 1461-25-2 Tetrabutyltin 9.20E-04 J 1.40E-03 mg/kg LPR2-ACFT-IND018 2:19 11 9.70E-04 - 1.00E-03 1.40E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
AC-FT 36643-28-4 Tributyltin 2.70E-04 J 1.00E-02 J mg/kg LPR8-ACFT-IND020 16:19 84 9.70E-04 - 9.80E-04 1.00E-02 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL

Dioxins and Furans
AC-FT DFTEQ-HH TCDD-TEQ (g) 3.56E-06 1.76E-04 mg/kg LPR5-ACFT-IND024 19:19 100 NA 1.76E-04 TBD 3.20E-08 c No Y Maximum Exceeds SL

Metals
AC-FT 7429-90-5 Aluminum 9.00E-02 J 1.60E+00 mg/kg LPR6-ACFT-IND008 11:19 58 8.00E-02 - 1.00E-01 1.60E+00 TBD 1.50E+02 nc No N Maximum Does Not Exceed SL
AC-FT 7440-36-0 Antimony 5.00E-03 J 7.00E-03 J mg/kg LPR3-ACFT-IND003 3:19 16 3.00E-03 - 4.00E-03 7.00E-03 TBD 6.20E-02 nc No N Maximum Does Not Exceed SL
AC-FT 7440-39-3 Barium 8.00E-03 J 9.40E-02 J mg/kg LPR5-ACFT-IND006 18:19 95 3.00E-03 - 3.00E-03 9.40E-02 TBD 3.10E+01 nc No N Maximum Does Not Exceed SL
AC-FT 7440-41-7 Beryllium 8.00E-04 J 2.60E-03 J mg/kg LPR8-ACFT-IND021 3:19 16 6.00E-04 - 9.00E-04 2.60E-03 TBD 3.10E-01 nc No N Maximum Does Not Exceed SL
AC-FT 7440-43-9 Cadmium 1.00E-03 J 3.00E-03 J mg/kg LPR8-ACFT-IND021 6:19 32 1.00E-03 - 1.00E-03 3.00E-03 TBD 1.50E-01 nc No N Maximum Does Not Exceed SL
AC-FT 7440-70-2 Calcium 4.80E+01 1.88E+02 mg/kg LPR6-ACFT-IND013 19:19 100 NA 1.88E+02 TBD EN  No EN Essential Nutrient
AC-FT 7440-47-3 Chromium 2.00E-02 J 4.00E-01 mg/kg LPR8-ACFT-IND022 17:19 89 2.00E-02 - 2.00E-02 4.00E-01 TBD 8.30E-03 c No Y Maximum Exceeds SL
AC-FT 7440-48-4 Cobalt 3.90E-03 J 8.90E-03 J mg/kg LPR6-ACFT-IND010 16:19 84 3.00E-04 - 4.00E-04 8.90E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
AC-FT 7440-50-8 Copper 2.50E-01 J 5.90E-01 J mg/kg LPR6-ACFT-IND013 19:19 100 NA 5.90E-01 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
AC-FT 7439-89-6 Iron 2.10E+00 1.00E+01 mg/kg LPR5-ACFT-IND024 19:19 100 NA 1.00E+01 TBD EN  No EN Essential Nutrient
AC-FT 7439-92-1 Lead 3.00E-03 J 1.90E-02 J mg/kg LPR8-ACFT-IND022 18:19 95 1.00E-03 - 1.00E-03 1.90E-02 TBD 1.50E+00 (f) No N Maximum Does Not Exceed SL
AC-FT 7439-95-4 Magnesium 1.82E+02 2.61E+02 mg/kg LPR7-ACFT-IND014 19:19 100 NA 2.61E+02 TBD EN  No EN Essential Nutrient
AC-FT 7439-96-5 Manganese 1.00E-01 J 2.30E-01 J mg/kg LPR8-ACFT-IND022 19:19 100 NA 2.30E-01 TBD 2.20E+01 nc No N Maximum Does Not Exceed SL
AC-FT HG-INORG Mercury, Inorganic 1.00E-02 3.00E-01 mg/kg LPR5-ACFT-IND024 14:19 74 NA 3.00E-01 TBD 4.60E-02 nc No Y Maximum Exceeds SL
AC-FT 22967-92-6 Methyl Mercury 1.00E-01 8.30E-01 mg/kg LPR3-ACFT-IND005 19:19 100 NA 8.30E-01 TBD 1.50E-02 nc No 0.3 NRWQC Y Maximum Exceeds SL
AC-FT 7440-02-0 Nickel 1.20E-02 J 1.40E-01 J mg/kg LPR6-ACFT-IND013 15:19 79 4.00E-03 - 4.00E-03 1.40E-01 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL
AC-FT 7440-09-7 Potassium 2.85E+03 4.34E+03 mg/kg LPR7-ACFT-IND014 19:19 100 NA 4.34E+03 TBD EN  No EN Essential Nutrient
AC-FT 7782-49-2 Selenium 1.00E-01 2.50E-01 mg/kg LPR5-ACFT-IND024 19:19 100 NA 2.50E-01 TBD 7.70E-01 nc No N Maximum Does Not Exceed SL
AC-FT 7440-23-5 Sodium 4.78E+02 9.28E+02 mg/kg LPR6-ACFT-IND013 19:19 100 NA 9.28E+02 TBD EN  No EN Essential Nutrient
AC-FT 7440-28-0 Thallium 6.00E-04 J 5.40E-03 mg/kg LPR8-ACFT-IND021 4:19 21 3.00E-04 - 4.00E-04 5.40E-03 TBD 1.50E-03 nc No Y Maximum Exceeds SL
AC-FT 7440-32-6 Titanium 2.00E-02 J 4.00E-02 J mg/kg LPR5-ACFT-IND006 8:19 42 1.00E-02 - 2.00E-02 4.00E-02 TBD NA  No UNC SL Not Available, Uncertainty Evaluation

AC-FT 7440-62-2 Vanadium 1.00E-02 J 2.00E-02 J mg/kg

LPR5-ACFT-IND006
LPR6-ACFT-IND008
LPR6-ACFT-IND010
LPR6-ACFT-IND013
LPR7-ACFT-IND017

9:19 47 1.00E-02 - 2.00E-02 2.00E-02 TBD 7.80E-01 nc No N Maximum Does Not Exceed SL

AC-FT 7440-66-6 Zinc 4.50E+00 J 7.10E+00 J mg/kg LPR6-ACFT-IND016
LPR8-ACFT-IND020 19:19 100 NA 7.10E+00 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL

PAHs
AC-FT 90-12-0 1-Methylnaphthalene 429M 2.40E-03 J 1.50E-02 J mg/kg LPR7-ACFT-IND017 9:19 47 1.10E-03 - 6.80E-03 1.50E-02 TBD 1.40E-01 c No N Maximum Does Not Exceed SL
AC-FT 832-69-9 1-Methylphenanthrene 429M 1.30E-03 J 9.10E-03 J mg/kg LPR7-ACFT-IND017 12:19 63 1.00E-03 - 2.10E-03 9.10E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
AC-FT 2245-38-7 2,3,5-Trimethylnaphthalene 429M 1.20E-03 J 5.60E-03 J mg/kg LPR7-ACFT-IND017 5:19 26 9.80E-04 - 2.60E-03 5.60E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
AC-FT 581-42-0 2,6-Dimethylnaphthalene 429M 1.60E-03 J 2.50E-02 J mg/kg LPR7-ACFT-IND017 11:19 58 2.20E-03 - 4.40E-03 2.50E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
AC-FT 91-57-6 2-Methylnaphthalene 429M 2.90E-03 J 2.90E-02 J mg/kg LPR7-ACFT-IND017 7:19 37 1.10E-03 - 6.70E-03 2.90E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
AC-FT 83-32-9 Acenaphthene 429M 3.80E-03 J 3.40E-02 J mg/kg LPR4-ACFT-IND023 17:19 89 2.40E-03 - 2.50E-03 3.40E-02 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
AC-FT 208-96-8 Acenaphthylene 429M 1.40E-03 J 5.10E-03 J mg/kg LPR3-ACFT-IND005 6:19 32 1.60E-03 - 1.00E-02 5.10E-03 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
AC-FT 120-12-7 Anthracene 429M 1.80E-03 J 2.00E-02 J mg/kg LPR6-ACFT-IND013 13:19 68 6.50E-04 - 1.80E-03 2.00E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
AC-FT 56-55-3 Benzo(a)anthracene 429M 9.80E-04 J 2.40E-03 J mg/kg LPR6-ACFT-IND010 5:19 26 6.90E-04 - 2.00E-03 2.40E-03 TBD 5.70E-03 c No N Maximum Does Not Exceed SL
AC-FT 192-97-2 Benzo(E)pyrene 429M 8.80E-04 J 8.80E-04 J mg/kg LPR4-ACFT-IND023 1:19 5.3 2.50E-04 - 1.60E-03 8.80E-04 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
AC-FT 56832-73-6 BENZOFLUORANTHENE ISOMER 429M 7.40E-04 J 1.10E-03 J mg/kg LPR5-ACFT-IND024 2:19 11 1.80E-04 - 9.10E-04 1.10E-03 TBD 5.70E-03 c No N Maximum Does Not Exceed SL
AC-FT DTPC1 C1-Dibenzothiophenes 5.50E-04 J 4.70E-03 J mg/kg LPR7-ACFT-IND017 16:19 84 9.10E-04 - 9.50E-04 4.70E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
AC-FT FLRC1 C1-Fluorenes 5.70E-04 J 7.80E-03 mg/kg LPR7-ACFT-IND017 19:19 100 NA 7.80E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
AC-FT PATAC1 C1-Phenanthrene/anthracenes 6.50E-04 J 1.10E-02 mg/kg LPR7-ACFT-IND017 19:19 100 NA 1.10E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
AC-FT PFLAC1 C1-Pyrene/fluoranthenes 5.50E-04 J 3.90E-03 mg/kg LPR7-ACFT-IND017 19:19 100 NA 3.90E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
AC-FT DTPC2 C2-Dibenzothiophenes 4.80E-04 J 4.00E-03 J mg/kg LPR7-ACFT-IND017 19:19 100 NA 4.00E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
AC-FT FLRC2 C2-Fluorenes 6.20E-04 J 6.40E-03 mg/kg LPR7-ACFT-IND017 17:19 89 9.20E-04 - 9.50E-04 6.40E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
AC-FT NPHC2 C2-NAPHTHALENES 2.20E-03 3.10E-02 mg/kg LPR7-ACFT-IND017 19:19 100 NA 3.10E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
AC-FT PATAC2 C2-Phenanthrene/anthracenes 5.90E-04 J 4.80E-03 mg/kg LPR7-ACFT-IND017 19:19 100 NA 4.80E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
AC-FT DTPC3 C3-Dibenzothiophenes 1.00E-03 J 3.60E-03 J mg/kg LPR5-ACFT-IND024 10:19 53 8.60E-04 - 9.70E-04 3.60E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
AC-FT FLRC3 C3-Fluorenes 1.70E-03 7.40E-03 mg/kg LPR7-ACFT-IND017 11:19 58 8.60E-04 - 9.70E-04 7.40E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
AC-FT NPHC3 C3-NAPHTHALENE 2.30E-03 4.20E-02 mg/kg LPR7-ACFT-IND017 19:19 100 NA 4.20E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
AC-FT PATAC3 C3-Phenanthrene/anthracenes 9.90E-04 2.10E-02 mg/kg LPR5-ACFT-IND024 19:19 100 NA 2.10E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
AC-FT DTPC4 C4-Dibenzothiophenes 6.10E-03 J 6.10E-03 J mg/kg LPR8-ACFT-IND020 1:19 5.3 8.40E-04 - 9.90E-04 6.10E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
AC-FT NPHC4 C4-NAPHTHALENE 1.70E-03 2.30E-02 mg/kg LPR7-ACFT-IND017 19:19 100 NA 2.30E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
AC-FT PATAC4 C4-Phenanthrenes/anthracenes 4.50E-04 J 9.60E-04 mg/kg LPR6-ACFT-IND016 2:19 11 8.40E-04 - 9.90E-04 9.60E-04 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
AC-FT 218-01-9 Chrysene 429M 1.40E-03 J 5.30E-03 J mg/kg LPR5-ACFT-IND024 14:19 74 8.30E-04 - 1.70E-03 5.30E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
AC-FT 132-65-0 Dibenzothiophene 429M 4.10E-04 J 5.90E-03 J mg/kg LPR7-ACFT-IND017 14:19 74 8.40E-05 - 1.20E-04 5.90E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
AC-FT 206-44-0 Fluoranthene 429M 2.50E-03 J 3.90E-02 J mg/kg LPR7-ACFT-IND017 15:19 79 8.20E-04 - 1.10E-03 3.90E-02 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
AC-FT 86-73-7 Fluorene 429M 3.20E-03 J 1.10E-01 J mg/kg LPR7-ACFT-IND017 5:19 26 9.00E-04 - 2.90E-03 1.10E-01 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
AC-FT 91-20-3 Naphthalene 429M 1.40E-01 J 1.50E-01 J mg/kg LPR7-ACFT-IND017 2:19 11 1.10E-03 - 6.00E-03 1.50E-01 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL
AC-FT 85-01-8 Phenanthrene 429M 2.80E-03 J 6.10E-02 J mg/kg LPR7-ACFT-IND017 18:19 95 8.20E-04 - 8.20E-04 6.10E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value
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TABLE 3-10f
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - WHITE CATFISH (SKINLESS FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  White Catfish Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

AC-FT 129-00-0 Pyrene 429M 1.30E-03 J 2.30E-02 J mg/kg LPR7-ACFT-IND017 14:19 74 6.80E-04 - 1.40E-03 2.30E-02 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
PCBs 

AC-FT 53469-21-9 Aroclor-1242 0.036 J 0.13 J mg/kg LPR5-ACFT-IND024 8:19 42.11 0.0067 - 0.008 0.13 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
AC-FT 11097-69-1 Aroclor-1254 0.09 J 2.5 J mg/kg LPR5-ACFT-IND024 19:19 100.00 NA 2.5 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
AC-FT 11096-82-5 Aroclor-1260 0.065 J 2.1 J mg/kg LPR5-ACFT-IND024 19:19 100.00 NA 2.1 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
AC-FT PCB PCB, TOTAL (g) 1.28E-01 3.91E+00 mg/kg LPR5-ACFT-IND024 19:19 100 NA 3.91E+00 TBD 2.10E-03 c No Y Maximum Exceeds SL

Pesticides
AC-FT 53-19-0 2,4'-DDD 1.40E-03 J 1.30E-02 mg/kg LPR5-ACFT-IND024 16:19 84 2.00E-03 - 2.60E-03 1.30E-02 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
AC-FT 3424-82-6 2,4'-DDE 7.80E-04 J 1.10E-02 J mg/kg LPR5-ACFT-IND024 12:19 63 1.00E-03 - 2.80E-03 1.10E-02 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
AC-FT 789-02-6 2,4'-DDT 6.30E-04 J 1.50E-03 J mg/kg LPR6-ACFT-IND009 3:19 16 2.90E-04 - 2.70E-03 1.50E-03 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
AC-FT 72-54-8 4,4'-DDD 4.80E-03 J 1.40E-01 mg/kg LPR5-ACFT-IND024 16:19 84 1.40E-02 - 1.60E-02 1.40E-01 TBD 1.70E-02 c No Y Maximum Exceeds SL
AC-FT 72-55-9 4,4'-DDE 1.40E-02 J 3.50E-01 mg/kg LPR5-ACFT-IND024 19:19 100 NA 3.50E-01 TBD 1.20E-02 c No Y Maximum Exceeds SL
AC-FT 50-29-3 4,4'-DDT 1.40E-03 J 2.00E-02 J mg/kg LPR8-ACFT-IND020 12:19 63 5.00E-04 - 4.10E-03 2.00E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
AC-FT 309-00-2 Aldrin 2.70E-05 J 1.90E-04 J mg/kg LPR6-ACFT-IND016 8:19 42 5.40E-06 - 1.30E-04 1.90E-04 TBD 2.40E-04 c No N Maximum Does Not Exceed SL
AC-FT 319-84-6 alpha-BHC 4.60E-05 J 4.60E-05 J mg/kg LPR4-ACFT-IND023 1:19 5.3 1.80E-05 - 3.60E-04 4.60E-05 TBD 6.60E-04 c No N Maximum Does Not Exceed SL
AC-FT 319-85-7 beta-BHC 3.90E-05 J 8.30E-05 J mg/kg LPR8-ACFT-IND022 4:19 21 2.60E-05 - 5.20E-04 8.30E-05 TBD 2.30E-03 c No N Maximum Does Not Exceed SL
AC-FT 5103-71-9 cis-Chlordane 4.40E-03 J 1.00E-01 mg/kg LPR5-ACFT-IND024 19:19 100 NA 1.00E-01 TBD 1.20E-02 c No Y Maximum Exceeds SL
AC-FT 5103-73-1 cis-Nonachlor 1.80E-03 J 5.50E-02 J mg/kg LPR5-ACFT-IND024 18:19 95 6.40E-03 - 6.40E-03 5.50E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
AC-FT 319-86-8 delta-BHC 5.00E-05 J 8.60E-05 J mg/kg LPR5-ACFT-IND006 3:19 16 2.10E-05 - 4.80E-04 8.60E-05 TBD 6.60E-04 c No N Maximum Does Not Exceed SL
AC-FT 60-57-1 Dieldrin 1.70E-03 J 3.20E-02 J mg/kg LPR8-ACFT-IND020 19:19 100 NA 3.20E-02 TBD 2.60E-04 c No Y Maximum Exceeds SL
AC-FT 33213-65-9 Endosulfan II 8.50E-04 J 8.50E-04 J mg/kg LPR8-ACFT-IND022 1:19 5.3 3.30E-04 - 4.20E-03 8.50E-04 TBD 9.30E-01 nc No N Maximum Does Not Exceed SL
AC-FT 1031-07-8 Endosulfan Sulfate 2.40E-04 J 2.90E-04 J mg/kg LPR6-ACFT-IND016 2:19 11 4.10E-06 - 1.90E-04 2.90E-04 TBD 9.30E-01 nc No N Maximum Does Not Exceed SL
AC-FT 72-20-8 Endrin 1.20E-04 J 1.20E-04 J mg/kg LPR6-ACFT-IND016 1:19 5.3 6.40E-05 - 8.90E-04 1.20E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
AC-FT 7421-93-4 Endrin aldehyde 1.10E-04 J 2.10E-04 J mg/kg LPR5-ACFT-IND006 2:19 11 3.40E-05 - 1.30E-03 2.10E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
AC-FT 53494-70-5 Endrin ketone 5.20E-05 J 5.20E-05 J mg/kg LPR7-ACFT-IND017 1:19 5.3 6.00E-05 - 1.70E-03 5.20E-05 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
AC-FT 58-89-9 gamma-BHC (Lindane) 3.30E-05 J 1.40E-04 J mg/kg LPR4-ACFT-IND023 9:19 47 4.40E-05 - 8.80E-04 1.40E-04 TBD 3.80E-03 c No N Maximum Does Not Exceed SL
AC-FT 12789-03-6 GAMMA-CHLORDANE 2.40E-03 J 4.20E-02 J mg/kg LPR8-ACFT-IND020 17:19 89 7.30E-03 - 1.40E-02 4.20E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
AC-FT 76-44-8 Heptachlor 1.30E-05 J 7.30E-05 J mg/kg LPR7-ACFT-IND017 4:19 21 8.30E-07 - 1.20E-04 7.30E-05 TBD 9.20E-04 c No N Maximum Does Not Exceed SL
AC-FT 1024-57-3 Heptachlor Epoxide 6.00E-04 J 1.20E-02 J mg/kg LPR8-ACFT-IND020 18:19 95 3.50E-03 - 3.50E-03 1.20E-02 TBD 4.60E-04 c No Y Maximum Exceeds SL
AC-FT 118-74-1 Hexachlorobenzene 3.70E-04 J 6.50E-03 mg/kg LPR5-ACFT-IND024 17:19 89 3.80E-04 - 7.10E-04 6.50E-03 TBD 2.60E-03 c No Y Maximum Exceeds SL
AC-FT 27304-13-8 Oxy-chlordane 7.20E-04 J 3.80E-02 J mg/kg LPR5-ACFT-IND024 18:19 95 2.20E-03 - 2.20E-03 3.80E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
AC-FT 39765-80-5 trans-Nonachlor 2.60E-03 J 4.70E-02 J mg/kg LPR8-ACFT-IND020 19:19 100 NA 4.70E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL

Notes:
ARAR - Applicable or Relevant and Appropriate Requirement.
c - Value is based on carcinogenic effects.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
EN - Essential Nutrient. 
FOD - Frequency of Detection.
LPRSA - Lower Passaic River Study Area.
mg/kg - milligrams per kilogram.
N - No.
NA - Not Available.
nc - Value is based on noncarcinogenic effects.
NRWQC - National Recommended Water Quality Criteria.  Final 2015 Updated National Recommended Human Health Criteria.  Consumption of Water and Organism. http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#hhtable.  Accessed on September 11, 2015.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RL - Nondetect Reporting Limit.
SL - Screening Level.
SVOC - Semivolatile Organic Compound.
TBC - To be considered.
TBD - To be determined.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UNC - Address in uncertainty evaluation.
Y - Yes.

 (a)  J - Estimated value. Z - EMPC - Estimated Maximum Potential Concentration. NJ - The analyte has been tentatively identified and the associated numerical value represents its approximate concentration.
(b)  Maximum detected concentration selected for the Concentration Used for Screening.
(c)  Background values will be incorporated when available.
(d)  USEPA Regional Screening Levels for Fish Tissue.  June 2015.  See Appendix B Table B-3 for detailed footnotes.
(e)  See the LPRSA COPC Selection Process (Appendix A of RARC Plan) for details.
(f)  Action level for lead in crustacea (FDA, 2007).
(g)  Minimum and maximum detects for TCDD-TEQ and total PCBs based on sum of detected congeners. 
(h)  Aroclors included in screening table for informational purposes.  PCBs are evaluated in the BHHRA as total PCBs, PCB-TEQ and non-dioxin-like PCBs (see text).
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TABLE 3-10g
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - NORTHERN PIKE (SKIN-ON FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Northern Pike Tissue

Exposure CAS Chemical (i) Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

Northern Pike-Fillet (skin-on)
Butyltins

EL-FT 14488-53-0 Dibutyltin 2.50E-04 J 2.50E-04 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 2.50E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
EL-FT 36643-28-4 Tributyltin 1.50E-03 1.50E-03 mg/kg LPR6-ELFT-IND001 1:1 100 NA 1.50E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL

Dioxins and Furans
EL-FT DFTEQ-HH TCDD-TEQ (g) 7.84E-06 7.84E-06 mg/kg LPR6-ELFT-IND001 1:1 100 NA 7.84E-06 TBD 3.20E-08 c No Y Maximum Exceeds SL

Metals
EL-FT 7429-90-5 Aluminum 0.19 J 0.19 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.19 TBD 150 nc No N Maximum Does Not Exceed SL
EL-FT 7440-36-0 Antimony 0.008 J 0.008 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.008 TBD 0.062 nc No N Maximum Does Not Exceed SL
EL-FT 7440-39-3 Barium 0.073 0.073 mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.073 TBD 31 nc No N Maximum Does Not Exceed SL
EL-FT 7440-70-2 Calcium 196 196 mg/kg LPR6-ELFT-IND001 1:1 100 NA 196 TBD EN  No EN Essential Nutrient
EL-FT 7440-47-3 Chromium 0.11 J 0.11 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.11 TBD 0.0083 c No Y Maximum Exceeds SL
EL-FT 7440-48-4 Cobalt 0.0045 J 0.0045 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.0045 TBD 0.046 nc No N Maximum Does Not Exceed SL
EL-FT 7440-50-8 Copper 0.22 J 0.22 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.22 TBD 6.2 nc No N Maximum Does Not Exceed SL
EL-FT 7439-89-6 Iron 2.6 2.6 mg/kg LPR6-ELFT-IND001 1:1 100 NA 2.6 TBD EN  No EN Essential Nutrient
EL-FT 7439-92-1 Lead 5.00E-03 J 5.00E-03 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 5.00E-03 TBD 1.50E+00 (f) No N Maximum Does Not Exceed SL
EL-FT 7439-95-4 Magnesium 271 271 mg/kg LPR6-ELFT-IND001 1:1 100 NA 271 TBD EN  No EN Essential Nutrient
EL-FT 7439-96-5 Manganese 1.90E-01 J 1.90E-01 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 1.90E-01 TBD 2.20E+01 nc No N Maximum Does Not Exceed SL
EL-FT HG-INORG Mercury, Inorganic 8.00E-02 8.00E-02 mg/kg LPR6-ELFT-IND001 1:1 100 NA 8.00E-02 TBD 4.60E-02 nc No Y Maximum Exceeds SL
EL-FT 22967-92-6 Methyl Mercury 2.20E-01 2.20E-01 mg/kg LPR6-ELFT-IND001 1:1 100 NA 2.20E-01 TBD 1.50E-02 nc No 0.3 NRWQC Y Maximum Exceeds SL
EL-FT 7440-02-0 Nickel 9.20E-02 J 9.20E-02 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 9.20E-02 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL
EL-FT 7440-09-7 Potassium 3.98E+03 3.98E+03 mg/kg LPR6-ELFT-IND001 1:1 100 NA 3.98E+03 TBD EN  No EN Essential Nutrient
EL-FT 7782-49-2 Selenium 5.50E-01 5.50E-01 mg/kg LPR6-ELFT-IND001 1:1 100 NA 5.50E-01 TBD 7.70E-01 nc No N Maximum Does Not Exceed SL
EL-FT 7440-23-5 Sodium 4.80E+02 4.80E+02 mg/kg LPR6-ELFT-IND001 1:1 100 NA 4.80E+02 TBD EN  No EN Essential Nutrient
EL-FT 7440-32-6 Titanium 2.00E-02 J 2.00E-02 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 2.00E-02 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
EL-FT 7440-66-6 Zinc 8.20E+00 J 8.20E+00 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 8.20E+00 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL

PAHs
EL-FT 581-42-0 2,6-Dimethylnaphthalene 429M 7.80E-03 J 7.80E-03 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 7.80E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
EL-FT 83-32-9 Acenaphthene 429M 1.30E-02 J 1.30E-02 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 1.30E-02 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
EL-FT 120-12-7 Anthracene 429M 7.60E-03 J 7.60E-03 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 7.60E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
EL-FT DTPC1 C1-Dibenzothiophenes 5.70E-04 J 5.70E-04 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 5.70E-04 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
EL-FT FLRC1 C1-Fluorenes 1.10E-03 1.10E-03 mg/kg LPR6-ELFT-IND001 1:1 100 NA 1.10E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
EL-FT PATAC1 C1-Phenanthrene/anthracenes 1.60E-03 1.60E-03 mg/kg LPR6-ELFT-IND001 1:1 100 NA 1.60E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
EL-FT PFLAC1 C1-Pyrene/fluoranthenes 5.90E-04 J 5.90E-04 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 5.90E-04 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
EL-FT DTPC2 C2-Dibenzothiophenes 1.10E-03 J 1.10E-03 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 1.10E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
EL-FT FLRC2 C2-Fluorenes 1.30E-03 1.30E-03 mg/kg LPR6-ELFT-IND001 1:1 100 NA 1.30E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
EL-FT NPHC2 C2-NAPHTHALENES 7.70E-03 7.70E-03 mg/kg LPR6-ELFT-IND001 1:1 100 NA 7.70E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
EL-FT PATAC2 C2-Phenanthrene/anthracenes 1.20E-03 1.20E-03 mg/kg LPR6-ELFT-IND001 1:1 100 NA 1.20E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
EL-FT DTPC3 C3-Dibenzothiophenes 1.50E-03 J 1.50E-03 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 1.50E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
EL-FT NPHC3 C3-NAPHTHALENE 6.00E-03 6.00E-03 mg/kg LPR6-ELFT-IND001 1:1 100 NA 6.00E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
EL-FT PATAC3 C3-Phenanthrene/anthracenes 2.80E-03 2.80E-03 mg/kg LPR6-ELFT-IND001 1:1 100 NA 2.80E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
EL-FT NPHC4 C4-NAPHTHALENE 4.90E-03 4.90E-03 mg/kg LPR6-ELFT-IND001 1:1 100 NA 4.90E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
EL-FT PATAC4 C4-Phenanthrenes/anthracenes 5.30E-04 J 5.30E-04 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 5.30E-04 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
EL-FT 132-65-0 Dibenzothiophene 429M 8.50E-04 J 8.50E-04 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 8.50E-04 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
EL-FT 206-44-0 Fluoranthene 429M 4.50E-03 J 4.50E-03 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 4.50E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
EL-FT 85-01-8 Phenanthrene 429M 7.40E-03 J 7.40E-03 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 7.40E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
EL-FT 129-00-0 Pyrene 429M 2.60E-03 J 2.60E-03 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 2.60E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL

PCBs 
EL-FT 11097-69-1 Aroclor-1254 2.20E-01 2.20E-01 mg/kg LPR6-ELFT-IND001 1:1 100 NA 2.20E-01 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
EL-FT 11096-82-5 Aroclor-1260 1.00E-01 1.00E-01 mg/kg LPR6-ELFT-IND001 1:1 100 NA 1.00E-01 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
EL-FT PCB PCB, TOTAL (g) 3.30E-01 3.30E-01 mg/kg LPR6-ELFT-IND001 1:1 100 NA 3.30E-01 TBD 2.10E-03 c No Y Maximum Exceeds SL

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)
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TABLE 3-10g
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - NORTHERN PIKE (SKIN-ON FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Northern Pike Tissue

Exposure CAS Chemical (i) Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

Pesticides
EL-FT 53-19-0 2,4'-DDD 0.005 J 0.005 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.005 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
EL-FT 3424-82-6 2,4'-DDE 0.0016 J 0.0016 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.0016 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
EL-FT 72-54-8 4,4'-DDD 0.012 J 0.012 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.012 TBD 0.017 c No N Maximum Does Not Exceed SL
EL-FT 72-55-9 4,4'-DDE 0.027 J 0.027 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.027 TBD 0.012 c No Y Maximum Exceeds SL
EL-FT 50-29-3 4,4'-DDT 0.0023 J 0.0023 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.0023 TBD 0.012 c No N Maximum Does Not Exceed SL
EL-FT 5103-71-9 cis-Chlordane 0.016 J 0.016 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.016 TBD 0.012 c No Y Maximum Exceeds SL
EL-FT 5103-73-1 cis-Nonachlor 0.0052 J 0.0052 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.0052 TBD 0.012 c No N Maximum Does Not Exceed SL
EL-FT 60-57-1 Dieldrin 0.0069 J 0.0069 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.0069 TBD 2.60E-04 c No Y Maximum Exceeds SL
EL-FT 1031-07-8 Endosulfan Sulfate 4.20E-04 J 4.20E-04 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 4.20E-04 TBD 0.93 nc No N Maximum Does Not Exceed SL
EL-FT 12789-03-6 GAMMA-CHLORDANE 0.0059 J 0.0059 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.0059 TBD 0.012 c No N Maximum Does Not Exceed SL
EL-FT 1024-57-3 Heptachlor Epoxide 0.0027 J 0.0027 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.0027 TBD 4.60E-04 c No Y Maximum Exceeds SL
EL-FT 118-74-1 Hexachlorobenzene 6.60E-04 J 6.60E-04 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 6.60E-04 TBD 0.0026 c No N Maximum Does Not Exceed SL
EL-FT 27304-13-8 Oxy-chlordane 0.0034 J 0.0034 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.0034 TBD 0.012 c No N Maximum Does Not Exceed SL
EL-FT 39765-80-5 trans-Nonachlor 0.0058 J 0.0058 J mg/kg LPR6-ELFT-IND001 1:1 100 NA 0.0058 TBD 0.012 c No N Maximum Does Not Exceed SL

Notes:
ARAR - Applicable or Relevant and Appropriate Requirement.
c - Value is based on carcinogenic effects.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
EN - Essential Nutrient. 
FOD - Frequency of Detection.
LPRSA - Lower Passaic River Study Area.
mg/kg - milligrams per kilogram.
N - No.
NA - Not Available.
nc - Value is based on noncarcinogenic effects.
NRWQC - National Recommended Water Quality Criteria.  Final 2015 Updated National Recommended Human Health Criteria.  Consumption of Water and Organism. http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#hhtable.  Accessed on September 11, 2015.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RL - Nondetect Reporting Limit.
SL - Screening Level.
SVOC - Semivolatile Organic Compound.
TBC - To be considered.
TBD - To be determined.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UNC - Address in uncertainty evaluation.
Y - Yes.

 (a)  J - Estimated value. Z - EMPC - Estimated Maximum Potential Concentration. NJ - The analyte has been tentatively identified and the associated numerical value represents its approximate concentration.
(b)  Maximum detected concentration selected for the Concentration Used for Screening.
(c)  Background values will be incorporated when available.
(d)  USEPA Regional Screening Levels for Fish Tissue.  June 2015.  See Appendix B Table B-3 for detailed footnotes.
(e)  See the LPRSA COPC Selection Process (Appendix A of RARC Plan) for details.
(f)  Action level for lead in crustacea (FDA, 2007).
(g)  Minimum and maximum detects for TCDD-TEQ and total PCBs based on sum of detected congeners. 
(h)  Aroclors included in screening table for informational purposes.  PCBs are evaluated in the BHHRA as total PCBs, PCB-TEQ and non-dioxin-like PCBs (see text).
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TABLE 3-10h
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - WHITE SUCKER (SKIN-ON FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  White Sucker Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

White Sucker-Fillet (skin-on)
Butyltins

WS-FT 14488-53-0 Dibutyltin 1.20E-04 J 1.20E-04 J mg/kg LPR8-WSFT-IND013 1:5 20 9.90E-04 - 1.00E-03 1.20E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
WS-FT 36643-28-4 Tributyltin 3.20E-04 J 2.40E-03 J mg/kg LPR4-WSFT-IND023 5:5 100 NA 2.40E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL

Dioxins and Furans
WS-FT DFTEQ-HH TCDD-TEQ (g) 1.12E-06 3.02E-05 mg/kg LPR5-WSFT-IND020 5:5 100 NA 3.02E-05 TBD 3.20E-08 c No Y Maximum Exceeds SL

Metals
WS-FT 7429-90-5 Aluminum 0.16 J 0.51 mg/kg LPR5-WSFT-IND019 5:5 100 NA 0.51 TBD 150 nc No N Maximum Does Not Exceed SL
WS-FT 7440-36-0 Antimony 0.007 J 0.007 J mg/kg LPR8-WSFT-IND009 1:5 20 0.004 - 0.004 0.007 TBD 0.062 nc No N Maximum Does Not Exceed SL
WS-FT 7440-39-3 Barium 0.14 0.24 mg/kg LPR5-WSFT-IND019 5:5 100 NA 0.24 TBD 31 nc No N Maximum Does Not Exceed SL
WS-FT 7440-70-2 Calcium 194 528 mg/kg LPR5-WSFT-IND019 5:5 100 NA 528 TBD EN  No EN Essential Nutrient
WS-FT 7440-47-3 Chromium 0.03 J 0.33 mg/kg LPR4-WSFT-IND023 5:5 100 NA 0.33 TBD 0.0083 c No Y Maximum Exceeds SL
WS-FT 7440-48-4 Cobalt 0.0054 J 0.0087 J mg/kg LPR8-WSFT-IND009 4:5 80 4.00E-04 - 4.00E-04 0.0087 TBD 0.046 nc No N Maximum Does Not Exceed SL
WS-FT 7440-50-8 Copper 2.50E-01 J 4.30E-01 J mg/kg LPR4-WSFT-IND023 5:5 100 NA 4.30E-01 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
WS-FT 7439-89-6 Iron 3.6 6.5 mg/kg LPR4-WSFT-IND023 5:5 100 NA 6.5 TBD EN  No EN Essential Nutrient
WS-FT 7439-92-1 Lead 9.00E-03 J 2.80E-02 J mg/kg LPR5-WSFT-IND019 5:5 100 NA 2.80E-02 TBD 1.50E+00 (f) No N Maximum Does Not Exceed SL
WS-FT 7439-95-4 Magnesium 2.33E+02 2.78E+02 mg/kg LPR5-WSFT-IND020 5:5 100 NA 2.78E+02 TBD EN  No EN Essential Nutrient
WS-FT 7439-96-5 Manganese 2.10E-01 J 6.80E-01 J mg/kg LPR8-WSFT-IND009 5:5 100 NA 6.80E-01 TBD 2.20E+01 nc No N Maximum Does Not Exceed SL

WS-FT HG-INORG Mercury, Inorganic 1.00E-02 1.00E-02 mg/kg LPR4-WSFT-IND023/ 
LPR5-WSFT-IND019 2:5 40 NA 1.00E-02 TBD 4.60E-02 nc No Y Included as Methyl Mercury is a COPC

WS-FT 22967-92-6 Methyl Mercury 1.10E-01 2.00E-01 mg/kg LPR5-WSFT-IND019 5:5 100 NA 2.00E-01 TBD 1.50E-02 nc No 0.3 NRWQC Y Maximum Exceeds SL
WS-FT 7440-02-0 Nickel 5.00E-02 J 1.90E-01 J mg/kg LPR4-WSFT-IND023 3:5 60 4.00E-03 - 4.00E-03 1.90E-01 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL
WS-FT 7440-09-7 Potassium 3.24E+03 4.16E+03 mg/kg LPR8-WSFT-IND013 5:5 100 NA 4.16E+03 TBD EN  No EN Essential Nutrient
WS-FT 7782-49-2 Selenium 2.70E-01 4.30E-01 mg/kg LPR5-WSFT-IND020 5:5 100 NA 4.30E-01 TBD 7.70E-01 nc No N Maximum Does Not Exceed SL
WS-FT 7440-23-5 Sodium 2.27E+02 5.70E+02 mg/kg LPR8-WSFT-IND009 5:5 100 NA 5.70E+02 TBD EN  No EN Essential Nutrient
WS-FT 7440-28-0 Thallium 6.00E-04 J 1.00E-03 J mg/kg LPR8-WSFT-IND009 2:5 40 4.00E-04 - 4.00E-04 1.00E-03 TBD 1.50E-03 nc No N Maximum Does Not Exceed SL
WS-FT 7440-32-6 Titanium 2.00E-02 J 3.00E-02 J mg/kg LPR8-WSFT-IND013 4:5 80 2.00E-02 - 2.00E-02 3.00E-02 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
WS-FT 7440-62-2 Vanadium 1.00E-02 J 2.00E-02 J mg/kg LPR5-WSFT-IND020 2:5 40 1.00E-02 - 2.00E-02 2.00E-02 TBD 7.80E-01 nc No N Maximum Does Not Exceed SL
WS-FT 7440-66-6 Zinc 1.00E+01 J 1.43E+01 J mg/kg LPR4-WSFT-IND023 5:5 100 NA 1.43E+01 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL

PAHs
WS-FT 90-12-0 1-Methylnaphthalene 429M 4.90E-03 J 8.10E-03 J mg/kg LPR8-WSFT-IND009 3:5 60 2.20E-03 - 3.30E-03 8.10E-03 TBD 1.40E-01 c No N Maximum Does Not Exceed SL
WS-FT 2245-38-7 2,3,5-Trimethylnaphthalene 429M 1.80E-03 J 2.50E-03 J mg/kg LPR5-WSFT-IND019 3:5 60 1.30E-03 - 2.00E-03 2.50E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
WS-FT 581-42-0 2,6-Dimethylnaphthalene 429M 3.50E-03 J 4.00E-03 J mg/kg LPR8-WSFT-IND013 2:5 40 2.10E-03 - 2.70E-03 4.00E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
WS-FT 91-57-6 2-Methylnaphthalene 429M 7.70E-03 J 1.50E-02 J mg/kg LPR8-WSFT-IND009 3:5 60 2.10E-03 - 3.20E-03 1.50E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
WS-FT 83-32-9 Acenaphthene 429M 2.40E-03 J 1.00E-02 J mg/kg LPR5-WSFT-IND020 5:5 100 NA 1.00E-02 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL

WS-FT 120-12-7 Anthracene 429M 1.90E-03 J 1.90E-03 J mg/kg LPR8-WSFT-IND009
LPR8-WSFT-IND013 2:5 40 1.00E-03 - 1.80E-03 1.90E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL

WS-FT 56-55-3 Benzo(a)anthracene 429M 1.70E-03 J 1.70E-03 J mg/kg LPR5-WSFT-IND020 1:5 20 9.50E-04 - 1.60E-03 1.70E-03 TBD 5.70E-03 c No N Maximum Does Not Exceed SL
WS-FT 192-97-2 Benzo(E)pyrene 429M 8.60E-04 J 1.00E-03 J mg/kg LPR4-WSFT-IND023 2:5 40 1.50E-03 - 1.70E-03 1.00E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
WS-FT 56832-73-6 BENZOFLUORANTHENE ISOMER 429M 7.70E-04 J 1.10E-03 J mg/kg LPR4-WSFT-IND023 3:5 60 6.50E-04 - 9.10E-04 1.10E-03 TBD 5.70E-03 c No N Maximum Does Not Exceed SL
WS-FT DTPC1 C1-Dibenzothiophenes 4.70E-04 J 5.20E-04 J mg/kg LPR5-WSFT-IND020 3:5 60 8.90E-04 - 9.10E-04 5.20E-04 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
WS-FT FLRC1 C1-Fluorenes 6.20E-04 J 7.00E-04 J mg/kg LPR5-WSFT-IND020 3:5 60 9.10E-04 - 9.20E-04 7.00E-04 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
WS-FT PATAC1 C1-Phenanthrene/anthracenes 5.50E-04 J 8.00E-04 J mg/kg LPR8-WSFT-IND013 4:5 80 9.10E-04 - 9.10E-04 8.00E-04 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
WS-FT PFLAC1 C1-Pyrene/fluoranthenes 4.20E-04 J 6.80E-04 J mg/kg LPR5-WSFT-IND019 3:5 60 8.90E-04 - 9.10E-04 6.80E-04 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
WS-FT DTPC2 C2-Dibenzothiophenes 4.70E-04 J 6.00E-04 J mg/kg LPR5-WSFT-IND020 3:5 60 8.90E-04 - 9.10E-04 6.00E-04 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
WS-FT NPHC2 C2-NAPHTHALENES 1.10E-03 3.80E-03 mg/kg LPR8-WSFT-IND013 5:5 100 NA 3.80E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
WS-FT PATAC2 C2-Phenanthrene/anthracenes 4.20E-04 J 5.20E-04 J mg/kg LPR5-WSFT-IND019 3:5 60 8.90E-04 - 9.10E-04 5.20E-04 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
WS-FT NPHC3 C3-NAPHTHALENE 1.00E-03 2.40E-03 mg/kg LPR8-WSFT-IND013 5:5 100 NA 2.40E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
WS-FT PATAC3 C3-Phenanthrene/anthracenes 1.10E-03 4.20E-03 mg/kg LPR5-WSFT-IND019 5:5 100 NA 4.20E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
WS-FT NPHC4 C4-NAPHTHALENE 8.80E-04 J 2.50E-03 mg/kg LPR5-WSFT-IND020 5:5 100 NA 2.50E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
WS-FT 218-01-9 Chrysene 429M 9.50E-04 J 2.20E-03 J mg/kg LPR4-WSFT-IND023 3:5 60 9.00E-04 - 1.10E-03 2.20E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
WS-FT 132-65-0 Dibenzothiophene 429M 3.80E-04 J 7.30E-04 J mg/kg LPR8-WSFT-IND009 4:5 80 1.30E-04 - 1.30E-04 7.30E-04 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
WS-FT 206-44-0 Fluoranthene 429M 2.50E-03 J 3.90E-03 J mg/kg LPR8-WSFT-IND013 5:5 100 NA 3.90E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
WS-FT 86-73-7 Fluorene 429M 2.20E-03 J 4.50E-03 J mg/kg LPR8-WSFT-IND013 3:5 60 1.10E-03 - 1.20E-03 4.50E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
WS-FT 85-01-8 Phenanthrene 429M 2.30E-03 J 4.60E-03 J mg/kg LPR8-WSFT-IND009 3:5 60 8.20E-04 - 9.10E-04 4.60E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
WS-FT 129-00-0 Pyrene 429M 1.30E-03 J 2.70E-03 J mg/kg LPR5-WSFT-IND020 5:5 100 NA 2.70E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL

PCBs 
WS-FT 53469-21-9 Aroclor-1242 1.90E-02 7.40E-02 mg/kg LPR5-WSFT-IND020 5:5 100 NA 7.40E-02 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
WS-FT 11097-69-1 Aroclor-1254 1.00E-01 4.00E-01 mg/kg LPR5-WSFT-IND019 5:5 100 NA 4.00E-01 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
WS-FT 11096-82-5 Aroclor-1260 4.10E-02 2.80E-01 mg/kg LPR5-WSFT-IND019 5:5 100 NA 2.80E-01 TBD 2.10E-03 c No Y Maximum Exceeds SL (h)
WS-FT PCB PCB, TOTAL (g) 1.60E-01 5.83E-01 mg/kg LPR5-WSFT-IND019 5:5 100 NA 5.83E-01 TBD 2.10E-03 c No Y Maximum Exceeds SL

Pesticides
WS-FT 53-19-0 2,4'-DDD 0.003 0.0051 mg/kg LPR5-WSFT-IND020 3:5 60 0.0013 - 0.0014 0.0051 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
WS-FT 72-54-8 4,4'-DDD 0.01 0.016 mg/kg LPR5-WSFT-IND020 2:5 40 0.0053 - 0.014 0.016 TBD 0.017 c No N Maximum Does Not Exceed SL
WS-FT 72-55-9 4,4'-DDE 0.012 0.03 mg/kg LPR5-WSFT-IND019 5:5 100 NA 0.03 TBD 0.012 c No Y Maximum Exceeds SL
WS-FT 50-29-3 4,4'-DDT 0.0016 J 0.0022 J mg/kg LPR5-WSFT-IND019 4:5 80 0.002 - 0.002 0.0022 TBD 0.012 c No N Maximum Does Not Exceed SL
WS-FT 309-00-2 Aldrin 5.20E-05 J 5.20E-05 J mg/kg LPR8-WSFT-IND013 1:5 20 3.00E-06 - 4.90E-05 5.20E-05 TBD 2.40E-04 c No N Maximum Does Not Exceed SL

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)
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TABLE 3-10h
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE FISH TISSUE - WHITE SUCKER (SKIN-ON FILLET)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  White Sucker Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

WS-FT 5103-71-9 cis-Chlordane 0.01 0.017 mg/kg LPR5-WSFT-IND020 5:5 100 NA 0.017 TBD 0.012 c No Y Maximum Exceeds SL
WS-FT 5103-73-1 cis-Nonachlor 0.0029 J 0.0054 J mg/kg LPR5-WSFT-IND020 3:5 60 0.0025 - 0.0036 0.0054 TBD 0.012 c No N Maximum Does Not Exceed SL
WS-FT 60-57-1 Dieldrin 0.0045 0.0067 mg/kg LPR5-WSFT-IND020 5:5 100 NA 0.0067 TBD 2.60E-04 c No Y Maximum Exceeds SL
WS-FT 7421-93-4 Endrin aldehyde 1.10E-04 J 1.10E-04 J mg/kg LPR8-WSFT-IND013 1:5 20 6.80E-05 - 4.00E-04 1.10E-04 TBD 0.046 nc No N Maximum Does Not Exceed SL
WS-FT 12789-03-6 GAMMA-CHLORDANE 0.0049 0.009 mg/kg LPR5-WSFT-IND020 4:5 80 0.0063 - 0.0063 0.009 TBD 0.012 c No N Maximum Does Not Exceed SL
WS-FT 1024-57-3 Heptachlor Epoxide 0.0018 J 0.0024 mg/kg LPR5-WSFT-IND019 4:5 80 0.0011 - 0.0011 0.0024 TBD 4.60E-04 c No Y Maximum Exceeds SL
WS-FT 118-74-1 Hexachlorobenzene 3.90E-04 J 0.0014 J mg/kg LPR5-WSFT-IND020 4:5 80 6.60E-04 - 6.60E-04 0.0014 TBD 0.0026 c No N Maximum Does Not Exceed SL
WS-FT 27304-13-8 Oxy-chlordane 0.0021 J 0.0026 J mg/kg LPR8-WSFT-IND013 4:5 80 8.70E-04 - 8.70E-04 0.0026 TBD 0.012 c No N Maximum Does Not Exceed SL
WS-FT 39765-80-5 trans-Nonachlor 0.0055 0.0088 mg/kg LPR5-WSFT-IND020 3:5 60 0.0048 - 0.0049 0.0088 TBD 0.012 c No N Maximum Does Not Exceed SL

Notes:
ARAR - Applicable or Relevant and Appropriate Requirement.
c - Value is based on carcinogenic effects.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
EN - Essential Nutrient. 
FOD - Frequency of Detection.
LPRSA - Lower Passaic River Study Area.
mg/kg - milligrams per kilogram.
N - No.
NA - Not Available.
nc - Value is based on noncarcinogenic effects.
NRWQC - National Recommended Water Quality Criteria.  Final 2015 Updated National Recommended Human Health Criteria.  Consumption of Water and Organism. http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#hhtable.  Accessed on September 11, 2015.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RL - Nondetect Reporting Limit.
SL - Screening Level.
SVOC - Semivolatile Organic Compound.
TBC - To be considered.
TBD - To be determined.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UNC - Address in uncertainty evaluation.
Y - Yes.

 (a)  J - Estimated value. Z - EMPC - Estimated Maximum Potential Concentration. NJ - The analyte has been tentatively identified and the associated numerical value represents its approximate concentration.
(b)  Maximum detected concentration selected for the Concentration Used for Screening.
(c)  Background values will be incorporated when available.
(d)  USEPA Regional Screening Levels for Fish Tissue.  June 2015.  See Appendix B Table B-3 for detailed footnotes.
(e)  See the LPRSA COPC Selection Process (Appendix A of RARC Plan) for details.
(f)  Action level for lead in crustacea (FDA, 2007).
(g)  Minimum and maximum detects for TCDD-TEQ and total PCBs based on sum of detected congeners. 
(h)  Aroclors included in screening table for informational purposes.  PCBs are evaluated in the BHHRA as total PCBs, PCB-TEQ and non-dioxin-like PCBs (see text).
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TABLE 3-11a
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE BLUE CRAB TISSUE - HEPATOPANCREAS AND MUSCLE

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Crab Hepatopancreas/Muscle Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

Blue Crab-Muscle/Hepatopancreas
Butyltins

CS-MH 14488-53-0 Dibutyltin 1.50E-04 J 3.60E-03 J mg/kg LPR6-CSMH-COMP37 32:41 78 9.60E-04 - 1.00E-03 3.60E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
CS-MH 78763-54-9 Monobutyltin 2.00E-04 J 1.40E-03 J mg/kg LPR1-CSMH-COMP03 11:41 27 9.20E-04 - 1.00E-03 1.40E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
CS-MH 36643-28-4 Tributyltin 2.30E-04 J 5.10E-03 mg/kg LPR1-CSMH-COMP07 30:41 73 9.60E-04 - 1.00E-03 5.10E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL

Dioxins and Furans
CS-MH DFTEQ-HH TCDD-TEQ (h) 4.49E-06 1.15E-04 mg/kg LPR4-CSMH-COMP33 41:41 100 NA 1.15E-04 TBD 3.20E-08 c No Y Maximum Exceeds SL

Metals
CS-MH 7429-90-5 Aluminum 2.40E+00 1.31E+01 mg/kg LPR2-CSMH-COMP18 41:41 100 NA 1.31E+01 TBD 1.50E+02 nc No N Maximum Does Not Exceed SL
CS-MH 7440-36-0 Antimony 6.70E-03 J 6.00E-02 J mg/kg LPR1-CSMH-COMP03 22:41 54 3.00E-03 - 4.40E-03 6.00E-02 TBD 6.20E-02 nc No N Maximum Does Not Exceed SL
CS-MH 7440-38-2 Arsenic, inorganic 7.00E-03 J 4.00E-02 mg/kg LPR1-CSMH-COMP02 36:41 88 9.00E-03 - 1.00E-02 4.00E-02 TBD 2.80E-03 c Yes Y Known Carcinogen
CS-MH AS-ORG Arsenic, organic 1.53E-01 2.08E+00 mg/kg LPR1-CSMH-COMP02 41:41 100 NA 2.08E+00 TBD NA  No Y Included as inorganic arsenic is a COPC
CS-MH 7440-39-3 Barium 3.70E-01 3.90E+00 mg/kg LPR6-CSMH-COMP41 41:41 100 NA 3.90E+00 TBD 3.10E+01 nc No N Maximum Does Not Exceed SL
CS-MH 7440-41-7 Beryllium 6.20E-04 J 5.60E-03 mg/kg LPR8-CSMH-COMP58 4:41 10 5.50E-04 - 1.00E-03 5.60E-03 TBD 3.10E-01 nc No N Maximum Does Not Exceed SL
CS-MH 7440-43-9 Cadmium 4.40E-02 2.10E-01 mg/kg LPR8-CSMH-COMP54 41:41 100 NA 2.10E-01 TBD 1.50E-01 nc No Y Maximum Exceeds SL
CS-MH 7440-70-2 Calcium 1.66E+03 3.98E+03 mg/kg LPR6-CSMH-COMP41 41:41 100 NA 3.98E+03 TBD EN  No EN Essential Nutrient
CS-MH 7440-47-3 Chromium 9.00E-02 J 4.20E+00 mg/kg LPR3-CSMH-COMP24 29:41 71 1.40E-02 - 1.80E-02 4.20E+00 TBD 8.30E-03 c No Y Maximum Exceeds SL
CS-MH 7440-48-4 Cobalt 2.40E-02 1.10E-01 J mg/kg LPR8-CSMH-COMP58 41:41 100 NA 1.10E-01 TBD 4.60E-02 nc No Y Maximum Exceeds SL
CS-MH 7440-50-8 Copper 1.31E+01 3.74E+01 mg/kg LPR8-CSMH-COMP54 41:41 100 NA 3.74E+01 TBD 6.20E+00 nc No Y Maximum Exceeds SL
CS-MH 7439-89-6 Iron 8.40E+00 3.02E+01 mg/kg LPR3-CSMH-COMP24 41:41 100 NA 3.02E+01 TBD EN  No EN Essential Nutrient
CS-MH 7439-92-1 Lead 2.70E-02 2.50E+00 mg/kg LPR8-CSMH-COMP55 41:41 100 NA 2.50E+00 TBD 1.50E+00 (g) No Y Maximum Exceeds SL
CS-MH 7439-95-4 Magnesium 3.21E+02 5.32E+02 mg/kg LPR2-CSMH-COMP15 41:41 100 NA 5.32E+02 TBD EN  No EN Essential Nutrient
CS-MH 7439-96-5 Manganese 1.60E+00 2.19E+01 J mg/kg LPR6-CSMH-COMP41 41:41 100 NA 2.19E+01 TBD 2.20E+01 nc No N Maximum Does Not Exceed SL
CS-MH HG-INORG Mercury, Inorganic 1.00E-03 5.00E-02 mg/kg LPR2-CSMH-COMP19 32:41 78 NA 5.00E-02 TBD 4.60E-02 nc No Y Maximum Exceeds SL
CS-MH 22967-92-6 Methyl Mercury 6.60E-02 2.30E-01 mg/kg LPR1-CSMH-COMP03 41:41 100 NA 2.30E-01 TBD 1.50E-02 nc No Y Maximum Exceeds SL
CS-MH 7440-02-0 Nickel 9.20E-02 2.30E+00 mg/kg LPR3-CSMH-COMP24 33:41 80 4.00E-03 - 4.40E-03 2.30E+00 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL
CS-MH 7440-09-7 Potassium 1.57E+03 3.00E+03 mg/kg LPR1-CSMH-COMP13 41:41 100 NA 3.00E+03 TBD EN  No EN Essential Nutrient
CS-MH 7782-49-2 Selenium 3.20E-01 J 1.50E+00 J mg/kg LPR1-CSMH-COMP06 41:41 100 NA 1.50E+00 TBD 7.70E-01 nc No Y Maximum Exceeds SL
CS-MH 7440-22-4 Silver 1.60E-01 J 6.70E-01 J mg/kg LPR1-CSMH-COMP03 41:41 100 NA 6.70E-01 TBD 7.70E-01 nc No N Maximum Does Not Exceed SL
CS-MH 7440-23-5 Sodium 2.88E+03 4.44E+03 mg/kg LPR8-CSMH-COMP61 41:41 100 NA 4.44E+03 TBD EN  No EN Essential Nutrient
CS-MH 7440-28-0 Thallium 3.60E-04 J 1.40E-02 mg/kg LPR8-CSMH-COMP58 12:41 29 2.70E-04 - 5.00E-04 1.40E-02 TBD 1.50E-03 nc No Y Maximum Exceeds SL

CS-MH 7440-32-6 Titanium 2.40E-01 J 4.40E-01 J mg/kg LPR4-CSMH-COMP32
LPR8-CSMH-COMP54 18:41 44 1.20E-02 - 2.30E-02 4.40E-01 TBD NA  No UNC SL Not Available, Uncertainty Evaluation

CS-MH 7440-62-2 Vanadium 1.40E-02 J 4.80E-02 mg/kg LPR1-CSMH-COMP01 21:41 51 1.10E-02 - 1.50E-02 4.80E-02 TBD 7.80E-01 nc No N Maximum Does Not Exceed SL
CS-MH 7440-66-6 Zinc 3.10E+01 5.04E+01 mg/kg LPR2-CSMH-COMP15 41:41 100 NA 5.04E+01 TBD 4.60E+01 nc No Y Maximum Exceeds SL

PAHs
CS-MH 90-12-0 1-Methylnaphthalene 429M 1.30E-03 J 4.60E-03 J mg/kg LPR3-CSMH-COMP28 13:41 32 1.00E-03 - 1.10E+00 4.60E-03 TBD 1.40E-01 c No N Maximum Does Not Exceed SL
CS-MH 832-69-9 1-Methylphenanthrene 429M 7.50E-04 J 3.20E-03 J mg/kg LPR3-CSMH-COMP28 6:41 15 6.80E-04 - 2.30E-03 3.20E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-MH 2245-38-7 2,3,5-Trimethylnaphthalene 429M 4.60E-04 J 8.10E-04 J mg/kg LPR1-CSMH-COMP01 3:41 7 8.80E-05 - 3.10E-03 8.10E-04 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CS-MH 581-42-0 2,6-Dimethylnaphthalene 429M 7.50E-04 J 2.30E-03 J mg/kg LPR1-CSMH-COMP02 11:41 27 6.00E-04 - 5.60E-03 2.30E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL

CS-MH 91-57-6 2-Methylnaphthalene 429M 1.20E-03 J 4.00E-03 J mg/kg LPR1-CSMH-COMP02
LPR5-CSMH-COMP35 13:41 32 1.10E-03 - 7.60E-03 4.00E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL

CS-MH 83-32-9 Acenaphthene 429M 1.40E-03 J 1.90E-01 J mg/kg LPR3-CSMH-COMP26 40:41 98 4.10E-03 - 4.10E-03 1.90E-01 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
CS-MH 208-96-8 Acenaphthylene 429M 5.50E-04 J 6.40E-03 J mg/kg LPR3-CSMH-COMP26 19:41 46 4.40E-04 - 3.90E-03 6.40E-03 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
CS-MH 120-12-7 Anthracene 429M 5.10E-04 J 3.60E-03 J mg/kg LPR3-CSMH-COMP26 18:41 44 4.20E-04 - 2.40E-03 3.60E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-MH 56-55-3 Benzo(a)anthracene 429M 2.60E-04 J 1.30E-02 mg/kg LPR1-CSMH-COMP11 40:41 98 1.40E-03 - 1.40E-03 1.30E-02 TBD 5.70E-03 c No Y Maximum Exceeds SL
CS-MH 50-32-8 Benzo(a)pyrene 429M 4.90E-04 J 1.20E-02 mg/kg LPR1-CSMH-COMP11 16:41 39 3.10E-04 - 2.10E-03 1.20E-02 TBD 5.70E-04 c No Y Maximum Exceeds SL
CS-MH 192-97-2 Benzo(E)pyrene 429M 4.80E-04 J 1.20E-02 mg/kg LPR1-CSMH-COMP11 37:41 90 6.00E-04 - 1.30E-03 1.20E-02 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
CS-MH 191-24-2 Benzo(g,h,i)perylene 429M 7.90E-04 J 6.60E-03 J mg/kg LPR1-CSMH-COMP11 14:41 34 7.00E-04 - 5.40E-03 6.60E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
CS-MH 207-08-9 Benzo(k)fluoranthene 429M 2.30E-04 J 7.10E-03 J mg/kg LPR1-CSMH-COMP11 33:41 80 3.90E-04 - 9.90E-04 7.10E-03 TBD 5.70E-02 c No N Maximum Does Not Exceed SL
CS-MH 56832-73-6 BENZOFLUORANTHENE ISOMER 429M 6.70E-04 J 1.60E-02 J mg/kg LPR1-CSMH-COMP11 41:41 100 NA 1.60E-02 TBD 5.70E-03 c No Y Maximum Exceeds SL
CS-MH BACC1 C1-Benzanthracene/chrysenes 4.00E-04 J 6.00E-03 J mg/kg LPR1-CSMH-COMP01 37:41 90 9.00E-04 - 1.00E-03 6.00E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
CS-MH DTPC1 C1-Dibenzothiophenes 5.00E-04 J 1.00E-03 J mg/kg LPR2-CSMH-COMP17 13:41 32 9.00E-04 - 1.00E-03 1.00E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
CS-MH FLRC1 C1-Fluorenes 5.00E-04 J 3.00E-03 J mg/kg LPR3-CSMH-COMP26 19:41 46 9.00E-04 - 1.00E-03 3.00E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL

CS-MH PATAC1 C1-Phenanthrene/anthracenes 5.00E-04 J 6.00E-03 J mg/kg LPR1-CSMH-COMP01
LPR3-CSMH-COMP26 40:41 98 9.00E-04 - 9.00E-04 6.00E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL

CS-MH PFLAC1 C1-Pyrene/fluoranthenes 1.00E-03 J 1.80E-02 J mg/kg LPR1-CSMH-COMP01 41:41 100 NA 1.80E-02 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
CS-MH BACC2 C2-Benzanthracene/chrysenes 5.00E-04 J 3.00E-03 J mg/kg LPR1-CSMH-COMP01 16:41 39 9.00E-04 - 1.00E-03 3.00E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
CS-MH DTPC2 C2-Dibenzothiophenes 5.00E-04 J 3.00E-03 J mg/kg LPR2-CSMH-COMP17 35:41 85 9.00E-04 - 1.00E-03 3.00E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL

CS-MH FLRC2 C2-Fluorenes 7.00E-04 J 3.00E-03 J mg/kg LPR2-CSMH-COMP18
LPR3-CSMH-COMP26 16:41 39 9.00E-04 - 1.00E-03 3.00E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)
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TABLE 3-11a
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE BLUE CRAB TISSUE - HEPATOPANCREAS AND MUSCLE

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Crab Hepatopancreas/Muscle Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

CS-MH NPHC2 C2-NAPHTHALENES 7.00E-04 J 1.90E-02 J mg/kg LPR3-CSMH-COMP26 41:41 100 NA 1.90E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CS-MH PATAC2 C2-Phenanthrene/anthracenes 9.00E-04 J 7.00E-03 J mg/kg LPR2-CSMH-COMP17 41:41 100 NA 7.00E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-MH BACC3 C3-Benzanthracene/chrysenes 1.00E-03 J 3.00E-03 J mg/kg LPR3-CSMH-COMP26 5:41 12 8.00E-04 - 1.00E-03 3.00E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
CS-MH DTPC3 C3-Dibenzothiophenes 7.00E-04 J 6.00E-03 J mg/kg LPR2-CSMH-COMP17 33:41 80 9.00E-04 - 1.00E-03 6.00E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL

CS-MH FLRC3 C3-Fluorenes 3.00E-03 J 8.00E-03 J mg/kg LPR2-CSMH-COMP18
LPR3-CSMH-COMP26 13:41 32 9.00E-04 - 1.00E-03 8.00E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL

CS-MH NPHC3 C3-NAPHTHALENE 1.00E-03 J 1.20E-02 J mg/kg LPR3-CSMH-COMP26 41:41 100 NA 1.20E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CS-MH PATAC3 C3-Phenanthrene/anthracenes 1.00E-03 J 1.00E-02 J mg/kg LPR2-CSMH-COMP17 41:41 100 NA 1.00E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL

CS-MH DTPC4 C4-Dibenzothiophenes 1.00E-03 J 6.00E-03 J mg/kg
LPR2-CSMH-COMP17
LPR2-CSMH-COMP18
LPR3-CSMH-COMP26

41:41 100 NA 6.00E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL

CS-MH NPHC4 C4-NAPHTHALENE 5.00E-04 J 1.70E-02 J mg/kg LPR2-CSMH-COMP18 40:41 98 9.00E-04 - 9.00E-04 1.70E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CS-MH PATAC4 C4-Phenanthrenes/anthracenes 5.00E-04 J 9.00E-03 J mg/kg LPR2-CSMH-COMP18 39:41 95 9.00E-04 - 9.00E-04 9.00E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL

CS-MH 218-01-9 Chrysene 429M 1.10E-03 J 1.70E-02 J mg/kg LPR1-CSMH-COMP11
LPR3-CSMH-COMP26 41:41 100 NA 1.70E-02 TBD 5.70E-01 c No N Maximum Does Not Exceed SL

CS-MH 132-65-0 Dibenzothiophene 429M 4.20E-04 J 7.90E-03 J mg/kg LPR3-CSMH-COMP26 16:41 39 9.70E-06 - 1.50E-04 7.90E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
CS-MH 206-44-0 Fluoranthene 429M 4.80E-03 J 5.70E-02 mg/kg LPR3-CSMH-COMP26 23:41 56 2.70E-04 - 1.60E-03 5.70E-02 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
CS-MH 86-73-7 Fluorene 429M 7.10E-04 J 3.50E-02 J mg/kg LPR3-CSMH-COMP26 23:41 56 6.60E-04 - 3.60E-03 3.50E-02 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
CS-MH 193-39-5 Indeno(1,2,3-cd)pyrene 429M 7.40E-04 J 1.00E-02 J mg/kg LPR1-CSMH-COMP11 7:41 17 6.30E-04 - 5.10E-03 1.00E-02 TBD 5.70E-03 c No Y Maximum Exceeds SL
CS-MH 198-55-0 Perylene 429M 4.00E-04 J 3.10E-03 J mg/kg LPR1-CSMH-COMP11 9:41 22 2.40E-04 - 1.70E-03 3.10E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
CS-MH 85-01-8 Phenanthrene 429M 2.10E-03 J 1.10E-01 mg/kg LPR3-CSMH-COMP26 19:41 46 3.80E-04 - 3.20E-03 1.10E-01 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-MH 129-00-0 Pyrene 429M 9.00E-03 J 6.70E-02 mg/kg LPR3-CSMH-COMP26 21:41 51 2.20E-04 - 1.30E-03 6.70E-02 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL

PCBs 
CS-MH 11097-69-1 Aroclor-1254 0.087 0.83 mg/kg LPR4-CSMH-COMP33 41:41 100.00 NA 0.83 TBD 0.0021 c No Y Maximum Exceeds SL (i)
CS-MH 11096-82-5 Aroclor-1260 0.024 0.53 mg/kg LPR4-CSMH-COMP31 41:41 100.00 NA 0.53 TBD 0.0021 c No Y Maximum Exceeds SL (i)
CS-MH PCB PCB, TOTAL (h) 7.57E-02 7.86E-01 mg/kg LPR4-CSMH-COMP31 41:41 100 NA 7.86E-01 TBD 2.10E-03 c No Y Maximum Exceeds SL

Pesticides
CS-MH 53-19-0 2,4'-DDD 9.70E-05 J 7.80E-04 mg/kg LPR2-CSMH-COMP18 8:41 20 1.30E-04 - 0.0059 7.80E-04 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
CS-MH 3424-82-6 2,4'-DDE 1.60E-04 J 8.40E-04 J mg/kg LPR3-CSMH-COMP26 10:41 24 9.30E-05 - 0.004 8.40E-04 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
CS-MH 789-02-6 2,4'-DDT 1.50E-04 J 0.002 J mg/kg LPR6-CSMH-COMP44 5:41 12 1.30E-04 - 0.0055 0.002 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
CS-MH 72-54-8 4,4'-DDD 0.008 0.036 mg/kg LPR4-CSMH-COMP31 39:41 95 0.011 - 0.015 0.036 TBD 0.017 c No Y Maximum Exceeds SL
CS-MH 72-55-9 4,4'-DDE 0.016 0.077 mg/kg LPR4-CSMH-COMP31 41:41 100 NA 0.077 TBD 0.012 c No Y Maximum Exceeds SL
CS-MH 50-29-3 4,4'-DDT 2.50E-04 J 1.20E-02 mg/kg LPR2-CSMH-COMP20 35:41 85 1.10E-03 - 5.60E-03 1.20E-02 TBD 1.20E-02 c No N Maximum Does Not Exceed SL
CS-MH 309-00-2 Aldrin 3.70E-06 J 3.40E-05 J mg/kg LPR2-CSMH-COMP18 3:41 7 2.00E-05 - 5.30E-04 3.40E-05 TBD 2.40E-04 c No N Maximum Does Not Exceed SL
CS-MH 319-84-6 alpha-BHC 1.20E-05 J 4.50E-05 J mg/kg LPR1-CSMH-COMP13 9:41 22 1.10E-05 - 7.00E-04 4.50E-05 TBD 6.60E-04 c No N Maximum Does Not Exceed SL
CS-MH 319-85-7 beta-BHC 3.60E-05 J 2.00E-04 J mg/kg LPR1-CSMH-COMP01 12:41 29 1.90E-05 - 8.80E-04 2.00E-04 TBD 2.30E-03 c No N Maximum Does Not Exceed SL
CS-MH 5103-71-9 cis-Chlordane 1.50E-03 1.00E-02 mg/kg LPR6-CSMH-COMP41 40:41 98 4.10E-03 - 4.10E-03 1.00E-02 TBD 1.20E-02 c No N Maximum Does Not Exceed SL
CS-MH 5103-73-1 cis-Nonachlor 2.60E-03 1.60E-02 mg/kg LPR4-CSMH-COMP31 40:41 98 2.70E-03 - 2.70E-03 1.60E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
CS-MH 319-86-8 delta-BHC 9.70E-06 J 1.00E-04 J mg/kg LPR7-CSMH-COMP48 9:41 22 4.30E-06 - 9.30E-04 1.00E-04 TBD 6.60E-04 c No N Maximum Does Not Exceed SL
CS-MH 60-57-1 Dieldrin 2.00E-03 1.70E-02 mg/kg LPR6-CSMH-COMP41 40:41 98 2.00E-02 - 2.00E-02 1.70E-02 TBD 2.60E-04 c No Y Maximum Exceeds SL
CS-MH 1031-07-8 Endosulfan Sulfate 2.40E-05 J 1.10E-03 mg/kg LPR4-CSMH-COMP30 20:41 49 6.20E-06 - 2.00E-03 1.10E-03 TBD 9.30E-01 nc No N Maximum Does Not Exceed SL
CS-MH 72-20-8 Endrin 8.90E-04 8.90E-04 mg/kg LPR2-CSMH-COMP15 1:41 2 7.20E-05 - 7.70E-03 8.90E-04 TBD 4.60E-02 nc No N FOD < 5% and all RLs < SLs - No further action (f)
CS-MH 7421-93-4 Endrin aldehyde 7.00E-05 J 1.90E-03 mg/kg LPR4-CSMH-COMP30 2:41 4.9 6.90E-05 - 2.10E-02 1.90E-03 TBD 4.60E-02 nc No N FOD < 5% and all RLs < SLs - No further action (f)
CS-MH 58-89-9 gamma-BHC (Lindane) 1.70E-05 J 4.40E-05 J mg/kg LPR1-CSMH-COMP11 5:41 12 9.00E-06 - 1.70E-03 4.40E-05 TBD 3.80E-03 c No N Maximum Does Not Exceed SL
CS-MH 12789-03-6 GAMMA-CHLORDANE 1.80E-04 J 1.40E-03 mg/kg LPR3-CSMH-COMP24 34:41 83 1.50E-04 - 1.30E-03 1.40E-03 TBD 1.20E-02 c No N Maximum Does Not Exceed SL
CS-MH 76-44-8 Heptachlor 5.20E-06 J 3.70E-05 J mg/kg LPR3-CSMH-COMP27 4:41 10 1.30E-05 - 4.00E-04 3.70E-05 TBD 9.20E-04 c No N Maximum Does Not Exceed SL

CS-MH 1024-57-3 Heptachlor Epoxide 1.70E-03 2.00E-02 mg/kg LPR4-CSMH-COMP31
LPR6-CSMH-COMP41 41:41 100 NA 2.00E-02 TBD 4.60E-04 c No Y Maximum Exceeds SL

CS-MH 118-74-1 Hexachlorobenzene 4.00E-04 J 4.00E-03 mg/kg
LPR1-CSMH-COMP04
LPR2-CSMH-COMP14
LPR3-CSMH-COMP26

41:41 100 NA 4.00E-03 TBD 2.60E-03 c No Y Maximum Exceeds SL

CS-MH 72-43-5 Methoxychlor 9.00E-03 1.40E-02 mg/kg
LPR7-CSMH-COMP46
LPR7-CSMH-COMP49
LPR7-CSMH-COMP53

4:41 10 8.80E-05 - 6.30E-03 1.40E-02 TBD 7.70E-01 nc No N Maximum Does Not Exceed SL

CS-MH 27304-13-8 Oxy-chlordane 1.10E-02 J 6.10E-02 J mg/kg LPR6-CSMH-COMP41 41:41 100 NA 6.10E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL

CS-MH 39765-80-5 trans-Nonachlor 1.70E-04 J 1.60E-03 mg/kg LPR3-CSMH-COMP24
LPR4-CSMH-COMP30 29:41 71 3.00E-04 - 1.90E-02 1.60E-03 TBD 1.20E-02 c No N Maximum Does Not Exceed SL
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TABLE 3-11a
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SITEWIDE BLUE CRAB TISSUE - HEPATOPANCREAS AND MUSCLE

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Crab Hepatopancreas/Muscle Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

Notes:
ARAR - Applicable or Relevant and Appropriate Requirement.
c - Value is based on carcinogenic effects.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
EN - Essential Nutrient. 
FOD - Frequency of Detection.
LPRSA - Lower Passaic River Study Area.
mg/kg - milligrams per kilogram.
N - No.
NA - Not Available.
nc - Value is based on noncarcinogenic effects.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RL - Nondetect Reporting Limit.
SL - Screening Level.
SVOC - Semivolatile Organic Compound.
TBC - To be considered.
TBD - To be determined.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UNC - Address in uncertainty evaluation.
Y - Yes.

 (a)  J - Estimated value. Z - EMPC - Estimated Maximum Potential Concentration. NJ - The analyte has been tentatively identified and the associated numerical value represents its approximate concentration.
(b)  Maximum detected concentration selected for the Concentration Used for Screening.
(c)  Background values will be incorporated when available.
(d)  USEPA Regional Screening Levels for Fish Tissue.  June 2015.  See Appendix B Table B-3 for detailed footnotes.
(e)  See the LPRSA COPC Selection Process (Appendix A of RARC Plan) for details.
(f) Chemicals detected in fewer than or equal to 5% of samples were evaluated as follows: 

Chemicals with more than 10% of sample reporting limits greater than the screening level are discussed in the uncertainty section of the Baseline Human Health Risk Assessment.
Chemicals with less than 10% of sample reporting limits greater than the screening level are not further evaluated.

(g)  Action level for lead in crustacea (FDA, 2007).
(h)  Minimum and maximum detects for TCDD-TEQ and total PCBs based on sum of detected congeners. 
(i)  Aroclors included in screening table for informational purposes.  PCBs are evaluated in the BHHRA as total PCBs, PCB-TEQ and non-dioxin-like PCBs (see text).
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Crab - Muscle Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

Blue Crab-Muscle Only
Butyltins

CS-MT 14488-53-0 Dibutyltin 1.30E-04 J 8.30E-04 J mg/kg LPR2-CSMT-COMP22 10:21 48 9.50E-04 - 1.00E-03 8.30E-04 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
CS-MT 78763-54-9 Monobutyltin 4.20E-04 J 4.20E-04 J mg/kg LPR2-CSMT-COMP22 1:21 4.8 9.30E-04 - 1.00E-03 4.20E-04 TBD 4.60E-02 nc No N FOD < 5% and all RLs < SLs - No further action (f)
CS-MT 36643-28-4 Tributyltin 1.70E-04 J 1.80E-03 J mg/kg LPR2-CSMT-COMP16 12:21 57 9.60E-04 - 1.00E-03 1.80E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL

Dioxins and Furans
CS-MT DFTEQ-HH TCDD-TEQ (h) 8.68E-07 2.17E-05 mg/kg LPR2-CSMT-COMP21 21:21 100 NA 2.17E-05 TBD 3.20E-08 c No Y Maximum Exceeds SL

Metals
CS-MT 7429-90-5 Aluminum 1.6 7.9 mg/kg LPR1-CSMT-COMP09 21:21 100 NA 7.9 TBD 150 nc No N Maximum Does Not Exceed SL
CS-MT 7440-36-0 Antimony 1.00E-02 2.70E-02 mg/kg LPR3-CSMT-COMP25 6:21 29 2.80E-03 - 4.40E-03 2.70E-02 TBD 6.20E-02 nc No N Maximum Does Not Exceed SL
CS-MT 7440-38-2 Arsenic, inorganic 1.20E-02 J 2.80E-02 mg/kg LPR1-CSMT-COMP09 7:21 33 9.00E-03 - 1.00E-02 2.80E-02 TBD 2.80E-03 c Yes Y Known Carcinogen
CS-MT AS-ORG Arsenic, organic 1.30E-01 1.98E+00 mg/kg LPR1-CSMT-COMP09 21:21 100 NA 1.98E+00 TBD NA  No Y Included as inorganic arsenic is a COPC
CS-MT 7440-39-3 Barium 2.40E-01 J 2.10E+00 J mg/kg LPR8-CSMT-COMP59 21:21 100 NA 2.10E+00 TBD 3.10E+01 nc No N Maximum Does Not Exceed SL
CS-MT 7440-41-7 Beryllium 9.30E-04 J 9.30E-04 J mg/kg LPR7-CSMT-COMP52 1:21 4.8 5.60E-04 - 8.70E-04 9.30E-04 TBD 3.10E-01 nc No N FOD < 5% and all RLs < SLs - No further action (f)
CS-MT 7440-43-9 Cadmium 1.20E-02 5.20E-02 mg/kg LPR1-CSMT-COMP09 21:21 100 NA 5.20E-02 TBD 1.50E-01 nc No N Maximum Does Not Exceed SL
CS-MT 7440-70-2 Calcium 1.14E+03 2.66E+03 mg/kg LPR1-CSMT-COMP05 21:21 100 NA 2.66E+03 TBD EN  No EN Essential Nutrient
CS-MT 7440-47-3 Chromium 5.30E-01 3.30E+00 mg/kg LPR8-CSMT-COMP60 12:21 57 1.40E-02 - 1.70E-02 3.30E+00 TBD 8.30E-03 c No Y Maximum Exceeds SL
CS-MT 7440-48-4 Cobalt 1.10E-02 3.80E-02 mg/kg LPR8-CSMT-COMP60 21:21 100 NA 3.80E-02 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
CS-MT 7440-50-8 Copper 1.00E+01 2.03E+01 mg/kg LPR7-CSMT-COMP47 21:21 100 NA 2.03E+01 TBD 6.20E+00 nc No Y Maximum Exceeds SL
CS-MT 7439-89-6 Iron 5.80E+00 2.23E+01 mg/kg LPR7-CSMT-COMP52 21:21 100 NA 2.23E+01 TBD EN  No EN Essential Nutrient
CS-MT 7439-92-1 Lead 1.90E-02 1.91E-01 mg/kg LPR2-CSMT-COMP22 21:21 100 NA 1.91E-01 TBD 1.50E+00 (g) No N Maximum Does Not Exceed SL
CS-MT 7439-95-4 Magnesium 3.01E+02 5.22E+02 mg/kg LPR1-CSMT-COMP08 21:21 100 NA 5.22E+02 TBD EN  No EN Essential Nutrient
CS-MT 7439-96-5 Manganese 1.30E+00 J 8.50E+00 J mg/kg LPR8-CSMT-COMP59 21:21 100 NA 8.50E+00 TBD 2.20E+01 nc No N Maximum Does Not Exceed SL
CS-MT HG-INORG Mercury, Inorganic 5.00E-03 5.00E-02 mg/kg LPR1-CSMT-COMP10 16:21 76 NA 5.00E-02 TBD 4.60E-02 nc No Y Maximum Exceeds SL
CS-MT 22967-92-6 Methyl Mercury 6.70E-02 2.70E-01 mg/kg LPR1-CSMT-COMP10 21:21 100 NA 2.70E-01 TBD 1.50E-02 nc No Y Maximum Exceeds SL
CS-MT 7440-02-0 Nickel 1.10E-01 J 1.40E+00 mg/kg LPR8-CSMT-COMP60 13:21 62 3.40E-03 - 4.10E-03 1.40E+00 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL
CS-MT 7440-09-7 Potassium 1.67E+03 3.05E+03 mg/kg LPR1-CSMT-COMP08 21:21 100 NA 3.05E+03 TBD EN  No EN Essential Nutrient
CS-MT 7782-49-2 Selenium 2.10E-01 1.30E+00 J mg/kg LPR1-CSMT-COMP08 21:21 100 NA 1.30E+00 TBD 7.70E-01 nc No Y Maximum Exceeds SL
CS-MT 7440-22-4 Silver 1.00E-01 5.20E-01 mg/kg LPR1-CSMT-COMP08 21:21 100 NA 5.20E-01 TBD 7.70E-01 nc No N Maximum Does Not Exceed SL
CS-MT 7440-23-5 Sodium 2.88E+03 4.38E+03 mg/kg LPR7-CSMT-COMP52 21:21 100 NA 4.38E+03 TBD EN  No EN Essential Nutrient
CS-MT 7440-28-0 Thallium 2.80E-03 J 5.40E-03 mg/kg LPR7-CSMT-COMP52 3:21 14 2.80E-04 - 4.40E-04 5.40E-03 TBD 1.50E-03 nc No Y Maximum Exceeds SL
CS-MT 7440-32-6 Titanium 2.80E-01 J 4.00E-01 J mg/kg LPR1-CSMT-COMP09 3:21 14 1.30E-02 - 2.00E-02 4.00E-01 TBD NA  No UNC SL Not Available, Uncertainty Evaluation

CS-MT 7440-62-2 Vanadium 1.40E-02 J 3.30E-02 J mg/kg LPR6-CSMT-COMP39
LPR8-CSMT-COMP60 16:21 76 1.30E-02 - 1.50E-02 3.30E-02 TBD 7.80E-01 nc No N Maximum Does Not Exceed SL

CS-MT 7440-66-6 Zinc 2.86E+01 4.73E+01 mg/kg LPR1-CSMT-COMP09 21:21 100 NA 4.73E+01 TBD 4.60E+01 nc No Y Maximum Exceeds SL
PAHs

CS-MT 90-12-0 1-Methylnaphthalene 429M 3.20E-03 J 5.40E-03 J mg/kg LPR1-CSMT-COMP12 6:21 29 2.10E-03 - 8.40E-03 5.40E-03 TBD 1.40E-01 c No N Maximum Does Not Exceed SL
CS-MT 832-69-9 1-Methylphenanthrene 429M 7.90E-04 J 9.40E-04 J mg/kg LPR2-CSMT-COMP21 2:21 10 7.70E-04 - 2.70E-03 9.40E-04 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-MT 2245-38-7 2,3,5-Trimethylnaphthalene 429M 7.00E-04 J 7.00E-04 J mg/kg LPR1-CSMT-COMP05 1:21 4.8 1.30E-03 - 4.60E-03 7.00E-04 TBD 6.20E-01 nc No N FOD < 5% and all RLs < SLs - No further action (f)
CS-MT 581-42-0 2,6-Dimethylnaphthalene 429M 1.70E-03 J 2.70E-03 J mg/kg LPR2-CSMT-COMP21 5:21 24 1.80E-03 - 4.80E-03 2.70E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CS-MT 91-57-6 2-Methylnaphthalene 429M 2.60E-03 J 8.10E-03 J mg/kg LPR1-CSMT-COMP12 8:21 38 2.80E-03 - 8.40E-03 8.10E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CS-MT 83-32-9 Acenaphthene 429M 3.00E-03 J 1.90E-02 J mg/kg LPR2-CSMT-COMP21 13:21 62 1.30E-03 - 3.60E-03 1.90E-02 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
CS-MT 120-12-7 Anthracene 429M 3.10E-03 J 3.10E-03 J mg/kg LPR3-CSMT-COMP29 1:21 4.8 1.10E-03 - 2.20E-03 3.10E-03 TBD 4.60E+01 nc No N FOD < 5% and all RLs < SLs - No further action (f)
CS-MT 56-55-3 Benzo(a)anthracene 429M 7.40E-04 J 2.50E-03 J mg/kg LPR1-CSMT-COMP09 11:21 52 4.60E-04 - 1.30E-03 2.50E-03 TBD 5.70E-03 c No N Maximum Does Not Exceed SL
CS-MT 50-32-8 Benzo(a)pyrene 429M 8.30E-04 J 2.30E-03 J mg/kg LPR3-CSMT-COMP29 6:21 29 6.40E-04 - 1.60E-03 2.30E-03 TBD 5.70E-04 c No Y Maximum Exceeds SL
CS-MT 192-97-2 Benzo(E)pyrene 429M 8.30E-04 J 2.90E-03 J mg/kg LPR1-CSMT-COMP09 19:21 90 7.90E-04 - 8.90E-04 2.90E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
CS-MT 191-24-2 Benzo(g,h,i)perylene 429M 5.70E-04 J 2.40E-03 J mg/kg LPR1-CSMT-COMP09 15:21 71 8.20E-04 - 2.60E-03 2.40E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
CS-MT 207-08-9 Benzo(k)fluoranthene 429M 5.20E-04 J 1.70E-03 J mg/kg LPR1-CSMT-COMP09 10:21 48 4.20E-04 - 8.10E-04 1.70E-03 TBD 5.70E-02 c No N Maximum Does Not Exceed SL

CS-MT 56832-73-6 BENZOFLUORANTHENE ISOMER 429M 5.40E-04 J 2.50E-03 J mg/kg LPR1-CSMT-COMP09
LPR3-CSMT-COMP29 19:21 90 3.70E-04 - 6.20E-04 2.50E-03 TBD 5.70E-03 c No N Maximum Does Not Exceed SL

CS-MT BACC1 C1-Benzanthracene/chrysenes 6.00E-04 J 1.00E-03 J mg/kg LPR3-CSMT-COMP29 6:21 29 9.00E-04 - 1.00E-03 1.00E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL

CS-MT FLRC1 C1-Fluorenes 5.00E-04 J 5.00E-04 J mg/kg LPR1-CSMT-COMP05
LPR1-CSMT-COMP09 2:21 10 9.00E-04 - 1.00E-03 5.00E-04 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL

CS-MT PATAC1 C1-Phenanthrene/anthracenes 5.00E-04 J 1.00E-03 J mg/kg LPR3-CSMT-COMP29 10:21 48 9.00E-04 - 1.00E-03 1.00E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-MT PFLAC1 C1-Pyrene/fluoranthenes 7.00E-04 J 6.00E-03 J mg/kg LPR3-CSMT-COMP29 21:21 100 NA 6.00E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
CS-MT BACC2 C2-Benzanthracene/chrysenes 6.00E-04 J 9.00E-04 J mg/kg LPR3-CSMT-COMP29 5:21 24 9.00E-04 - 1.00E-03 9.00E-04 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
CS-MT DTPC2 C2-Dibenzothiophenes 6.00E-04 J 1.00E-03 J mg/kg LPR3-CSMT-COMP29 2:21 10 9.00E-04 - 1.00E-03 1.00E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
CS-MT FLRC2 C2-Fluorenes 5.00E-04 J 7.00E-04 J mg/kg LPR3-CSMT-COMP29 3:21 14 9.00E-04 - 1.00E-03 7.00E-04 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL

CS-MT NPHC2 C2-NAPHTHALENES 6.00E-04 J 3.00E-03 J mg/kg

LPR1-CSMT-COMP08
LPR1-CSMT-COMP09
LPR1-CSMT-COMP10
LPR2-CSMT-COMP21
LPR2-CSMT-COMP23
LPR3-CSMT-COMP29

21:21 100 NA 3.00E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL

CS-MT PATAC2 C2-Phenanthrene/anthracenes 6.00E-04 J 2.00E-03 J mg/kg LPR3-CSMT-COMP29 11:21 52 9.00E-04 - 1.00E-03 2.00E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-MT DTPC3 C3-Dibenzothiophenes 5.00E-04 J 2.00E-03 J mg/kg LPR3-CSMT-COMP29 11:21 52 9.00E-04 - 1.00E-03 2.00E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL

TABLE 3-11b
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN -  SITEWIDE BLUE CRAB TISSUE - MUSCLE ONLY

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

   Minimum Maximum Range of Screening 

(a) (a) (d)

Concentration Concentration Detection Toxicity Value
(Qualifier) (Qualifier) Limits (N/C)
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Crab - Muscle Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

TABLE 3-11b
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN -  SITEWIDE BLUE CRAB TISSUE - MUSCLE ONLY

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

   Minimum Maximum Range of Screening 

(a) (a) (d)

Concentration Concentration Detection Toxicity Value
(Qualifier) (Qualifier) Limits (N/C)

CS-MT FLRC3 C3-Fluorenes 2.00E-03 J 2.00E-03 J mg/kg LPR1-CSMT-COMP05
LPR3-CSMT-COMP29 2:21 10 9.00E-04 - 1.00E-03 2.00E-03 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL

CS-MT NPHC3 C3-NAPHTHALENE 7.00E-04 J 3.00E-03 J mg/kg LPR3-CSMT-COMP29 21:21 100 NA 3.00E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CS-MT PATAC3 C3-Phenanthrene/anthracenes 5.00E-04 J 3.00E-03 J mg/kg LPR3-CSMT-COMP29 14:21 67 9.00E-04 - 1.00E-03 3.00E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-MT DTPC4 C4-Dibenzothiophenes 5.00E-04 J 2.00E-03 J mg/kg LPR3-CSMT-COMP29 11:21 52 9.00E-04 - 1.00E-03 2.00E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
CS-MT NPHC4 C4-NAPHTHALENE 7.00E-04 J 3.00E-03 J mg/kg LPR3-CSMT-COMP29 14:21 67 9.00E-04 - 1.00E-03 3.00E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CS-MT PATAC4 C4-Phenanthrenes/anthracenes 7.00E-04 J 3.00E-03 J mg/kg LPR3-CSMT-COMP29 13:21 62 9.00E-04 - 1.00E-03 3.00E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-MT 218-01-9 Chrysene 429M 9.70E-04 J 6.10E-03 J mg/kg LPR3-CSMT-COMP29 19:21 90 7.50E-04 - 1.20E-03 6.10E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
CS-MT 206-44-0 Fluoranthene 429M 8.60E-03 J 8.60E-03 J mg/kg LPR1-CSMT-COMP09 1:21 4.8 6.50E-04 - 1.20E-03 8.60E-03 TBD 6.20E+00 nc No N FOD < 5% and all RLs < SLs - No further action (f)
CS-MT 193-39-5 Indeno(1,2,3-cd)pyrene 429M 1.20E-03 J 4.00E-03 J mg/kg LPR1-CSMT-COMP09 3:21 14 7.10E-04 - 5.30E-03 4.00E-03 TBD 5.70E-03 c No N Maximum Does Not Exceed SL
CS-MT 91-20-3 Naphthalene 429M 3.40E-03 J 3.40E-03 J mg/kg LPR1-CSMT-COMP09 1:21 4.8 2.80E-03 - 7.60E-03 3.40E-03 TBD 3.10E+00 nc No N FOD < 5% and all RLs < SLs - No further action (f)

CS-MT 198-55-0 Perylene 429M 9.70E-04 J 1.10E-03 J mg/kg LPR1-CSMT-COMP09
LPR3-CSMT-COMP29 3:21 14 6.20E-04 - 1.30E-03 1.10E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL

CS-MT 85-01-8 Phenanthrene 429M 1.80E-03 J 4.10E-03 J mg/kg LPR1-CSMT-COMP09 11:21 52 1.00E-03 - 1.80E-03 4.10E-03 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-MT 129-00-0 Pyrene 429M 1.30E-02 J 1.30E-02 J mg/kg LPR8-CSMT-COMP62 1:21 4.8 5.30E-04 - 9.70E-04 1.30E-02 TBD 4.60E+00 nc No N FOD < 5% and all RLs < SLs - No further action (f)

PCBs 
CS-MT 11097-69-1 Aroclor-1254 1.00E-02 6.70E-02 mg/kg LPR2-CSMT-COMP16 19:21 90 7.00E-03 - 7.00E-03 6.70E-02 TBD 2.10E-03 c No Y Maximum Exceeds SL (i)
CS-MT 11096-82-5 Aroclor-1260 1.10E-02 3.60E-02 mg/kg LPR3-CSMT-COMP25 4:21 19 7.00E-03 - 8.00E-03 3.60E-02 TBD 2.10E-03 c No Y Maximum Exceeds SL (i)
CS-MT PCB PCB, TOTAL (h) 1.13E-02 1.07E-01 mg/kg LPR2-CSMT-COMP16 21:21 100 NA 1.07E-01 TBD 2.10E-03 c No Y Maximum Exceeds SL

Pesticides
CS-MT 72-54-8 4,4'-DDD 0.003 0.0088 mg/kg LPR2-CSMT-COMP16 19:21 90 0.0026 - 0.018 0.0088 TBD 0.017 c No N Maximum Does Not Exceed SL
CS-MT 72-55-9 4,4'-DDE 0.0057 0.021 mg/kg LPR1-CSMT-COMP08 20:21 95 0.023 - 0.023 0.021 TBD 0.012 c No Y Maximum Exceeds SL
CS-MT 309-00-2 Aldrin 5.20E-06 J 5.20E-06 J mg/kg LPR1-CSMT-COMP05 1:21 4.8 9.20E-06 - 2.80E-04 5.20E-06 TBD 2.40E-04 c No N FOD < 5%  and < 10% RLs > SL - No Further Action (f)
CS-MT 5103-71-9 cis-Chlordane 1.70E-04 J 0.0011 J mg/kg LPR2-CSMT-COMP16 19:21 90 2.90E-04 - 5.80E-04 0.0011 TBD 0.012 c No N Maximum Does Not Exceed SL
CS-MT 5103-73-1 cis-Nonachlor 4.40E-04 J 0.0017 J mg/kg LPR2-CSMT-COMP21 19:21 90 5.80E-04 - 0.0084 0.0017 TBD 0.012 c No N Maximum Does Not Exceed SL
CS-MT 319-86-8 delta-BHC 9.70E-05 J 9.70E-05 J mg/kg LPR7-CSMT-COMP47 1:21 4.8 3.60E-05 - 0.0013 9.70E-05 TBD 6.60E-04 c No N FOD < 5%  and < 10% RLs > SL - No Further Action (f)
CS-MT 60-57-1 Dieldrin 7.00E-04 J 0.0036 mg/kg LPR8-CSMT-COMP60 20:21 95 0.0041 - 0.0041 0.0036 TBD 2.60E-04 c No Y Maximum Exceeds SL
CS-MT 1031-07-8 Endosulfan Sulfate 3.60E-05 J 3.60E-05 J mg/kg LPR3-CSMT-COMP29 1:21 4.8 3.40E-05 - 0.0064 3.60E-05 TBD 0.93 nc No N FOD < 5% and all RLs < SLs - No further action (f)
CS-MT 72-20-8 Endrin 7.20E-05 J 1.80E-04 J mg/kg LPR8-CSMT-COMP62 2:21 10 1.40E-04 - 0.0085 1.80E-04 TBD 0.046 nc No N Maximum Does Not Exceed SL
CS-MT 7421-93-4 Endrin aldehyde 5.20E-05 J 4.90E-04 J mg/kg LPR6-CSMT-COMP39 3:21 14 1.10E-04 - 0.0099 4.90E-04 TBD 0.046 nc No N Maximum Does Not Exceed SL
CS-MT 12789-03-6 GAMMA-CHLORDANE 3.10E-05 J 1.30E-04 J mg/kg LPR3-CSMT-COMP29 13:21 62 3.00E-05 - 3.00E-04 1.30E-04 TBD 0.012 c No N Maximum Does Not Exceed SL
CS-MT 76-44-8 Heptachlor 4.70E-06 J 8.50E-06 J mg/kg LPR2-CSMT-COMP22 3:21 14 1.00E-05 - 3.00E-04 8.50E-06 TBD 9.20E-04 c No N Maximum Does Not Exceed SL
CS-MT 1024-57-3 Heptachlor Epoxide 2.70E-04 J 0.0014 mg/kg LPR8-CSMT-COMP60 21:21 100 NA 0.0014 TBD 4.60E-04 c No Y Maximum Exceeds SL
CS-MT 118-74-1 Hexachlorobenzene 1.10E-04 J 0.0012 mg/kg LPR2-CSMT-COMP21 17:21 81 5.70E-06 - 1.40E-04 0.0012 TBD 0.0026 c No N Maximum Does Not Exceed SL
CS-MT 27304-13-8 Oxy-chlordane 0.0016 J 0.0076 J mg/kg LPR2-CSMT-COMP21 21:21 100 NA 0.0076 TBD 0.012 c No N Maximum Does Not Exceed SL
CS-MT 39765-80-5 trans-Nonachlor 6.30E-05 J 2.80E-04 J mg/kg LPR1-CSMT-COMP08 7:21 33 5.80E-05 - 7.70E-04 2.80E-04 TBD 0.012 c No N Maximum Does Not Exceed SL
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Crab - Muscle Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

TABLE 3-11b
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN -  SITEWIDE BLUE CRAB TISSUE - MUSCLE ONLY

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

   Minimum Maximum Range of Screening 

(a) (a) (d)

Concentration Concentration Detection Toxicity Value
(Qualifier) (Qualifier) Limits (N/C)

Notes:
ARAR - Applicable or Relevant and Appropriate Requirement.
c - Value is based on carcinogenic effects.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
EN - Essential Nutrient. 
FOD - Frequency of Detection.
LPRSA - Lower Passaic River Study Area.
mg/kg - milligrams per kilogram.
N - No.
NA - Not Available.
nc - Value is based on noncarcinogenic effects.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RL - Nondetect Reporting Limit.
SL - Screening Level.
SVOC - Semivolatile Organic Compound.
TBC - To be considered.
TBD - To be determined.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UNC - Address in uncertainty evaluation.
Y - Yes.

 (a)  J - Estimated value. Z - EMPC - Estimated Maximum Potential Concentration. NJ - The analyte has been tentatively identified and the associated numerical value represents its approximate concentration.
(b)  Maximum detected concentration selected for the Concentration Used for Screening.
(c)  Background values will be incorporated when available.
(d)  USEPA Regional Screening Levels for Fish Tissue.  June 2015.  See Appendix B Table B-3 for detailed footnotes.
(e)  See the LPRSA COPC Selection Process (Appendix A of RARC Plan) for details.
(f) Chemicals detected in fewer than or equal to 5% of samples were evaluated as follows: 

Chemicals with more than 10% of sample reporting limits greater than the screening level are discussed in the uncertainty section of the Baseline Human Health Risk Assessment.
Chemicals with less than 10% of sample reporting limits greater than the screening level are not further evaluated.

(g)  Action level for lead in crustacea (FDA, 2007).
(h)  Minimum and maximum detects for TCDD-TEQ and total PCBs based on sum of detected congeners. 
(i)  Aroclors included in screening table for informational purposes.  PCBs are evaluated in the BHHRA as total PCBs, PCB-TEQ and non-dioxin-like PCBs (see text).
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TABLE 3-11c
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN -  SITEWIDE BLUE CRAB TISSUE - HEPATOPANCREAS ONLY

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Crab Hepatopancreas Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

Blue Crab-Hepatopancreas Only
Butyltins

CS-HT 14488-53-0 Dibutyltin 2.70E-03 J 5.50E-03 mg/kg LPR1-CSHT-COMP09 5:7 71 4.90E-03 - 5.00E-03 5.50E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
CS-HT 78763-54-9 Monobutyltin 1.40E-03 J 1.70E-03 J mg/kg LPR1-CSHT-COMP05 2:7 29 4.90E-03 - 5.00E-03 1.70E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL
CS-HT 36643-28-4 Tributyltin 3.50E-03 J 8.20E-03 mg/kg LPR1-CSHT-COMP05 5:7 71 4.90E-03 - 5.00E-03 8.20E-03 TBD 4.60E-02 nc No N Maximum Does Not Exceed SL

Dioxins and Furans
CS-HT DFTEQ-HH TCDD-TEQ (g) 4.53E-05 2.29E-04 mg/kg LPR2-CSHT-COMP63 7:7 100 NA 2.29E-04 TBD 3.20E-08 c No Y Maximum Exceeds SL

Metals
CS-HT 7429-90-5 Aluminum 3.20E+00 8.30E+00 mg/kg LPR1-CSHT-COMP09 7:7 100 NA 8.30E+00 TBD 1.50E+02 nc No N Maximum Does Not Exceed SL
CS-HT 7440-36-0 Antimony 7.90E-03 J 1.70E-02 mg/kg LPR1-CSHT-COMP05 6:7 86 5.10E-03 - 5.10E-03 1.70E-02 TBD 6.20E-02 nc No N Maximum Does Not Exceed SL
CS-HT 7440-38-2 Arsenic, inorganic 1.70E-02 J 6.20E-02 mg/kg LPR1-CSHT-COMP09 7:7 100 NA 6.20E-02 TBD 2.80E-03 c Yes Y Known Carcinogen
CS-HT AS-ORG Arsenic, organic 3.47E-01 1.94E+00 mg/kg LPR1-CSHT-COMP09 7:7 100 NA 1.94E+00 TBD NA  No Y Included as inorganic arsenic is a COPC
CS-HT 7440-39-3 Barium 1.00E+00 3.10E+00 mg/kg LPR8-CSHT-COMP66 7:7 100 NA 3.10E+00 TBD 3.10E+01 nc No N Maximum Does Not Exceed SL
CS-HT 7440-41-7 Beryllium 1.30E-03 J 1.10E-02 mg/kg LPR2-CSHT-COMP21 7:7 100 NA 1.10E-02 TBD 3.10E-01 nc No N Maximum Does Not Exceed SL
CS-HT 7440-43-9 Cadmium 3.20E-01 7.80E-01 mg/kg LPR8-CSHT-COMP66 7:7 100 NA 7.80E-01 TBD 1.50E-01 nc No Y Maximum Exceeds SL
CS-HT 7440-70-2 Calcium 2.44E+03 1.06E+04 mg/kg LPR1-CSHT-COMP09 7:7 100 NA 1.06E+04 TBD EN  No EN Essential Nutrient
CS-HT 7440-47-3 Chromium 2.60E-01 J 2.80E+00 J mg/kg LPR1-CSHT-COMP05 6:7 86 2.00E-02 - 2.00E-02 2.80E+00 TBD 8.30E-03 c No Y Maximum Exceeds SL
CS-HT 7440-48-4 Cobalt 1.10E-01 J 2.60E-01 J mg/kg LPR2-CSHT-COMP63 7:7 100 NA 2.60E-01 TBD 4.60E-02 nc No Y Maximum Exceeds SL
CS-HT 7440-50-8 Copper 4.22E+01 1.04E+02 mg/kg LPR8-CSHT-COMP66 7:7 100 NA 1.04E+02 TBD 6.20E+00 nc No Y Maximum Exceeds SL
CS-HT 7439-89-6 Iron 3.71E+01 J 5.90E+01 J mg/kg LPR2-CSHT-COMP63 7:7 100 NA 5.90E+01 TBD EN  No EN Essential Nutrient
CS-HT 7439-92-1 Lead 1.50E-01 1.50E+00 mg/kg LPR3-CSHT-COMP64 7:7 100 NA 1.50E+00 TBD 1.50E+00 (f) No N Maximum Does Not Exceed SL
CS-HT 7439-95-4 Magnesium 2.83E+02 9.97E+02 mg/kg LPR1-CSHT-COMP09 7:7 100 NA 9.97E+02 TBD EN  No EN Essential Nutrient
CS-HT 7439-96-5 Manganese 6.00E+00 1.81E+01 mg/kg LPR1-CSHT-COMP09 7:7 100 NA 1.81E+01 TBD 2.20E+01 nc No N Maximum Does Not Exceed SL
CS-HT HG-INORG Mercury, Inorganic 1.00E-02 2.40E-02 mg/kg LPR2-CSHT-COMP63 7:7 100 NA 2.40E-02 TBD 4.60E-02 nc No Y Included as Methyl Mercury is a COPC
CS-HT 22967-92-6 Methyl Mercury 1.50E-02 6.00E-02 mg/kg LPR1-CSHT-COMP05 7:7 100 NA 6.00E-02 TBD 1.50E-02 nc No Y Maximum Exceeds SL

CS-HT 7440-02-0 Nickel 3.00E-01 J 1.90E+00 J mg/kg LPR1-CSHT-COMP05
LPR2-CSHT-COMP63 7:7 100 NA 1.90E+00 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL

CS-HT 7440-09-7 Potassium 1.30E+03 2.10E+03 mg/kg LPR1-CSHT-COMP05 7:7 100 NA 2.10E+03 TBD EN  No EN Essential Nutrient
CS-HT 7782-49-2 Selenium 4.60E-01 J 1.10E+00 J mg/kg LPR2-CSHT-COMP63 7:7 100 NA 1.10E+00 TBD 7.70E-01 nc No Y Maximum Exceeds SL
CS-HT 7440-22-4 Silver 9.70E-01 2.00E+00 mg/kg LPR2-CSHT-COMP63 7:7 100 NA 2.00E+00 TBD 7.70E-01 nc No Y Maximum Exceeds SL
CS-HT 7440-23-5 Sodium 3.78E+03 4.36E+03 mg/kg LPR1-CSHT-COMP09 7:7 100 NA 4.36E+03 TBD EN  No EN Essential Nutrient
CS-HT 7440-28-0 Thallium 5.00E-03 5.00E-03 mg/kg LPR1-CSHT-COMP05 1:7 14 3.20E-04 - 5.10E-04 5.00E-03 TBD 1.50E-03 nc No Y Maximum Exceeds SL
CS-HT 7440-32-6 Titanium 1.20E-01 J 2.20E-01 J mg/kg LPR2-CSHT-COMP63 7:7 100 NA 2.20E-01 TBD NA  No UNC SL Not Available, Uncertainty Evaluation

CS-HT 7440-62-2 Vanadium 5.40E-02 1.00E-01 mg/kg LPR1-CSHT-COMP05
LPR2-CSHT-COMP63 7:7 100 NA 1.00E-01 TBD 7.80E-01 nc No N Maximum Does Not Exceed SL

CS-HT 7440-66-6 Zinc 3.07E+01 3.99E+01 mg/kg LPR3-CSHT-COMP64 7:7 100 NA 3.99E+01 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
PAHs

CS-HT 90-12-0 1-Methylnaphthalene 429M 6.60E-03 J 7.00E-02 J mg/kg LPR3-CSHT-COMP64 5:7 71 3.90E-03 - 4.50E-03 7.00E-02 TBD 1.40E-01 c No N Maximum Does Not Exceed SL
CS-HT 832-69-9 1-Methylphenanthrene 429M 2.70E-03 J 1.00E-02 J mg/kg LPR3-CSHT-COMP64 2:7 29 1.40E-03 - 9.10E-03 1.00E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-HT 2245-38-7 2,3,5-Trimethylnaphthalene 429M 1.10E-03 J 7.00E-03 J mg/kg LPR3-CSHT-COMP64 6:7 86 1.70E-03 - 1.70E-03 7.00E-03 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CS-HT 581-42-0 2,6-Dimethylnaphthalene 429M 3.60E-03 J 1.10E-02 J mg/kg LPR3-CSHT-COMP64 5:7 71 2.00E-03 - 2.80E-03 1.10E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CS-HT 91-57-6 2-Methylnaphthalene 429M 5.00E-03 J 4.80E-02 J mg/kg LPR3-CSHT-COMP64 5:7 71 3.80E-03 - 4.40E-03 4.80E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CS-HT 83-32-9 Acenaphthene 429M 4.30E-03 J 2.30E-01 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 2.30E-01 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
CS-HT 208-96-8 Acenaphthylene 429M 5.10E-03 J 2.30E-02 J mg/kg LPR3-CSHT-COMP64 5:7 71 2.70E-03 - 2.80E-03 2.30E-02 TBD 9.30E+00 nc No N Maximum Does Not Exceed SL
CS-HT 120-12-7 Anthracene 429M 2.60E-03 J 2.20E-02 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 2.20E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-HT 56-55-3 Benzo(a)anthracene 429M 1.70E-03 J 1.80E-02 J mg/kg LPR3-CSHT-COMP64 6:7 86 1.20E-03 - 1.20E-03 1.80E-02 TBD 5.70E-03 c No Y Maximum Exceeds SL
CS-HT 50-32-8 Benzo(a)pyrene 429M 4.80E-03 J 1.00E-02 J mg/kg LPR3-CSHT-COMP64 4:7 57 2.00E-03 - 7.10E-03 1.00E-02 TBD 5.70E-04 c No Y Maximum Exceeds SL
CS-HT 192-97-2 Benzo(E)pyrene 429M 3.20E-03 J 2.10E-02 mg/kg LPR2-CSHT-COMP63 7:7 100 NA 2.10E-02 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
CS-HT 191-24-2 Benzo(g,h,i)perylene 429M 6.20E-03 J 6.20E-03 J mg/kg LPR3-CSHT-COMP64 1:7 14 2.50E-03 - 6.90E-03 6.20E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
CS-HT 207-08-9 Benzo(k)fluoranthene 429M 1.00E-03 J 8.90E-03 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 8.90E-03 TBD 5.70E-02 c No N Maximum Does Not Exceed SL
CS-HT 56832-73-6 BENZOFLUORANTHENE ISOMER 429M 2.30E-03 J 2.30E-02 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 2.30E-02 TBD 5.70E-03 c No Y Maximum Exceeds SL
CS-HT BACC1 C1-Benzanthracene/chrysenes 1.00E-03 J 1.60E-02 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 1.60E-02 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
CS-HT DTPC1 C1-Dibenzothiophenes 5.00E-04 J 9.00E-03 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 9.00E-03 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
CS-HT FLRC1 C1-Fluorenes 7.00E-04 J 1.30E-02 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 1.30E-02 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
CS-HT PATAC1 C1-Phenanthrene/anthracenes 2.00E-03 J 3.50E-02 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 3.50E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-HT PFLAC1 C1-Pyrene/fluoranthenes 7.00E-03 J 8.70E-02 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 8.70E-02 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL

CS-HT BACC2 C2-Benzanthracene/chrysenes 9.00E-04 J 1.30E-02 J mg/kg LPR2-CSHT-COMP63
LPR3-CSHT-COMP64 7:7 100 NA 1.30E-02 TBD 5.70E-01 c No N Maximum Does Not Exceed SL

CS-HT DTPC2 C2-Dibenzothiophenes 1.00E-03 J 1.10E-02 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 1.10E-02 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
CS-HT FLRC2 C2-Fluorenes 2.00E-03 J 1.60E-02 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 1.60E-02 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
CS-HT NPHC2 C2-NAPHTHALENES 4.00E-03 J 6.00E-02 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 6.00E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CS-HT PATAC2 C2-Phenanthrene/anthracenes 6.00E-03 J 3.40E-02 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 3.40E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-HT BACC3 C3-Benzanthracene/chrysenes 2.00E-03 J 1.40E-02 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 1.40E-02 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
CS-HT DTPC3 C3-Dibenzothiophenes 2.00E-03 J 1.90E-02 J mg/kg LPR2-CSHT-COMP63 7:7 100 NA 1.90E-02 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
CS-HT FLRC3 C3-Fluorenes 8.00E-03 J 2.90E-02 J mg/kg LPR2-CSHT-COMP63 7:7 100 NA 2.90E-02 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
CS-HT NPHC3 C3-NAPHTHALENE 5.00E-03 J 5.20E-02 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 5.20E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CS-HT PATAC3 C3-Phenanthrene/anthracenes 5.00E-03 J 4.60E-02 J mg/kg LPR2-CSHT-COMP63 7:7 100 NA 4.60E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)
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TABLE 3-11c
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN -  SITEWIDE BLUE CRAB TISSUE - HEPATOPANCREAS ONLY

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Crab Hepatopancreas Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

CS-HT BACC4 C4-Benzanthracene/chrysenes 3.00E-03 J 7.00E-03 J mg/kg LPR3-CSHT-COMP64 5:7 71 1.00E-03 - 1.00E-03 7.00E-03 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
CS-HT DTPC4 C4-Dibenzothiophenes 5.00E-03 J 3.30E-02 J mg/kg LPR2-CSHT-COMP63 7:7 100 NA 3.30E-02 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
CS-HT NPHC4 C4-NAPHTHALENE 6.00E-03 J 4.90E-02 J mg/kg LPR2-CSHT-COMP63 7:7 100 NA 4.90E-02 TBD 6.20E-01 nc No N Maximum Does Not Exceed SL
CS-HT PATAC4 C4-Phenanthrenes/anthracenes 5.00E-03 J 5.10E-02 J mg/kg LPR2-CSHT-COMP63 7:7 100 NA 5.10E-02 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-HT 218-01-9 Chrysene 429M 1.20E-02 J 7.20E-02 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 7.20E-02 TBD 5.70E-01 c No N Maximum Does Not Exceed SL
CS-HT 132-65-0 Dibenzothiophene 429M 1.70E-03 J 1.80E-02 J mg/kg LPR3-CSHT-COMP64 5:7 71 9.20E-05 - 1.40E-04 1.80E-02 TBD 1.50E+00 nc No N Maximum Does Not Exceed SL
CS-HT 206-44-0 Fluoranthene 429M 2.30E-02 J 2.90E-01 J mg/kg LPR3-CSHT-COMP64 6:7 86 1.50E-03 - 1.50E-03 2.90E-01 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
CS-HT 86-73-7 Fluorene 429M 4.80E-02 J 4.80E-02 J mg/kg LPR3-CSHT-COMP64 1:7 14 2.10E-03 - 4.30E-03 4.80E-02 TBD 6.20E+00 nc No N Maximum Does Not Exceed SL
CS-HT 91-20-3 Naphthalene 429M 3.70E-02 J 3.70E-02 J mg/kg LPR3-CSHT-COMP64 1:7 14 3.30E-03 - 5.90E-03 3.70E-02 TBD 3.10E+00 nc No N Maximum Does Not Exceed SL
CS-HT 198-55-0 Perylene 429M 2.50E-03 J 6.10E-03 J mg/kg LPR3-CSHT-COMP64 3:7 43 1.70E-03 - 6.60E-03 6.10E-03 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL
CS-HT 85-01-8 Phenanthrene 429M 1.10E-02 J 2.60E-01 J mg/kg LPR3-CSHT-COMP64 5:7 71 1.70E-03 - 2.30E-03 2.60E-01 TBD 4.60E+01 nc No N Maximum Does Not Exceed SL
CS-HT 129-00-0 Pyrene 429M 5.60E-02 J 2.60E-01 J mg/kg LPR3-CSHT-COMP64 5:7 71 8.80E-04 - 1.20E-03 2.60E-01 TBD 4.60E+00 nc No N Maximum Does Not Exceed SL

PCBs 
CS-HT 11097-69-1 Aroclor-1254 0.88 3.5 mg/kg LPR3-CSHT-COMP64 7:7 100.00 NA 3.5 TBD 0.0021 c No Y Maximum Exceeds SL (h)
CS-HT 11096-82-5 Aroclor-1260 0.31 1.6 mg/kg LPR3-CSHT-COMP64 7:7 100.00 NA 1.6 TBD 0.0021 c No Y Maximum Exceeds SL (h)
CS-HT PCB PCB, TOTAL (g) 5.07E-01 1.39E+00 mg/kg LPR3-CSHT-COMP64 7:7 100 NA 1.39E+00 TBD 2.10E-03 c No Y Maximum Exceeds SL

Pesticides
CS-HT 3424-82-6 2,4'-DDE 1.70E-03 J 1.70E-03 J mg/kg LPR1-CSHT-COMP05 1:7 14 1.20E-03 - 5.10E-03 1.70E-03 TBD NA  No UNC SL Not Available, Uncertainty Evaluation
CS-HT 789-02-6 2,4'-DDT 7.40E-03 J 7.40E-03 J mg/kg LPR2-CSHT-COMP63 1:7 14 1.70E-03 - 5.60E-03 7.40E-03 TBD NA  No UNC SL Not Available, Uncertainty Evaluation

CS-HT 72-54-8 4,4'-DDD 4.20E-02 1.40E-01 mg/kg LPR2-CSHT-COMP63
LPR3-CSHT-COMP64 7:7 100 NA 1.40E-01 TBD 1.70E-02 c No Y Maximum Exceeds SL

CS-HT 72-55-9 4,4'-DDE 1.10E-01 3.60E-01 J mg/kg LPR3-CSHT-COMP64 7:7 100 NA 3.60E-01 TBD 1.20E-02 c No Y Maximum Exceeds SL
CS-HT 50-29-3 4,4'-DDT 3.40E-03 1.10E-02 mg/kg LPR2-CSHT-COMP21 7:7 100 NA 1.10E-02 TBD 1.20E-02 c No N Maximum Does Not Exceed SL
CS-HT 309-00-2 Aldrin 5.90E-05 J 5.90E-05 J mg/kg LPR3-CSHT-COMP64 1:7 14 4.50E-05 - 1.70E-04 5.90E-05 TBD 2.40E-04 c No N Maximum Does Not Exceed SL
CS-HT 319-84-6 alpha-BHC 2.70E-04 J 3.40E-04 J mg/kg LPR1-CSHT-COMP09 3:7 43 1.30E-04 - 3.90E-04 3.40E-04 TBD 6.60E-04 c No N Maximum Does Not Exceed SL
CS-HT 319-85-7 beta-BHC 3.80E-04 J 5.50E-04 J mg/kg LPR2-CSHT-COMP63 4:7 57 2.10E-04 - 6.20E-04 5.50E-04 TBD 2.30E-03 c No N Maximum Does Not Exceed SL
CS-HT 5103-71-9 cis-Chlordane 1.80E-02 5.00E-02 mg/kg LPR3-CSHT-COMP64 7:7 100 NA 5.00E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
CS-HT 5103-73-1 cis-Nonachlor 2.70E-02 4.20E-02 mg/kg LPR3-CSHT-COMP64 7:7 100 NA 4.20E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL
CS-HT 60-57-1 Dieldrin 2.90E-02 5.00E-02 mg/kg LPR3-CSHT-COMP64 7:7 100 NA 5.00E-02 TBD 2.60E-04 c No Y Maximum Exceeds SL
CS-HT 1031-07-8 Endosulfan Sulfate 3.00E-04 J 8.10E-04 J mg/kg LPR3-CSHT-COMP64 6:7 86 5.40E-04 - 5.40E-04 8.10E-04 TBD 9.30E-01 nc No N Maximum Does Not Exceed SL
CS-HT 12789-03-6 GAMMA-CHLORDANE 1.90E-03 4.70E-03 mg/kg LPR3-CSHT-COMP64 7:7 100 NA 4.70E-03 TBD 1.20E-02 c No N Maximum Does Not Exceed SL
CS-HT 76-44-8 Heptachlor 2.50E-05 J 2.50E-05 J mg/kg LPR8-CSHT-COMP66 1:7 14 7.00E-05 - 1.80E-04 2.50E-05 TBD 9.20E-04 c No N Maximum Does Not Exceed SL
CS-HT 1024-57-3 Heptachlor Epoxide 2.40E-02 5.90E-02 mg/kg LPRX-CSHT-COMP65 7:7 100 NA 5.90E-02 TBD 4.60E-04 c No Y Maximum Exceeds SL

CS-HT 118-74-1 Hexachlorobenzene 3.70E-03 2.00E-02 mg/kg LPR2-CSHT-COMP63
LPR3-CSHT-COMP64 7:7 100 NA 2.00E-02 TBD 2.60E-03 c No Y Maximum Exceeds SL

CS-HT 27304-13-8 Oxy-chlordane 1.10E-01 J 2.50E-01 J mg/kg LPR8-CSHT-COMP66 7:7 100 NA 2.50E-01 TBD 1.20E-02 c No Y Maximum Exceeds SL
CS-HT 39765-80-5 trans-Nonachlor 1.80E-03 1.50E-02 mg/kg LPR3-CSHT-COMP64 6:7 86 3.80E-03 - 3.80E-03 1.50E-02 TBD 1.20E-02 c No Y Maximum Exceeds SL

SVOCs 
CS-HT 100-52-7 Benzaldehyde 7.00E+00 J 1.30E+01 J mg/kg LPRX-CSHT-COMP65 2:2 100 NA 1.30E+01 TBD 1.50E+01 nc No N Maximum Does Not Exceed SL
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TABLE 3-11c
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN -  SITEWIDE BLUE CRAB TISSUE - HEPATOPANCREAS ONLY

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Crab Hepatopancreas Tissue

Exposure CAS Chemical Units Location Detection Detection   Concentration Background Known Potential Potential COPC Rationale for
Point Number   of Maximum Frequency Frequency Used for Value Human ARAR/TBC ARAR/TBC Flag Selection or

 Concentration Percent Screening   Carcinogen? Value Source (Y/N) Deletion
(b) (c) (e)

   Minimum Maximum Range of Screening 
Concentration Concentration Detection Toxicity Value

(Qualifier) (Qualifier) Limits (N/C)
(a) (a) (d)

Notes:
ARAR - Applicable or Relevant and Appropriate Requirement.
c - Value is based on carcinogenic effects.
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
EN - Essential Nutrient. 
FOD - Frequency of Detection.
LPRSA - Lower Passaic River Study Area.
mg/kg - milligrams per kilogram.
N - No.
NA - Not Available.
nc - Value is based on noncarcinogenic effects.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RL - Nondetect Reporting Limit.
SL - Screening Level.
SVOC - Semivolatile Organic Compound.
TBC - To be considered.
TBD - To be determined.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UNC - Address in uncertainty evaluation.
Y - Yes.

 (a)  J - Estimated value. Z - EMPC - Estimated Maximum Potential Concentration. NJ - The analyte has been tentatively identified and the associated numerical value represents its approximate concentration.
(b)  Maximum detected concentration selected for the Concentration Used for Screening.
(c)  Background values will be incorporated when available.
(d)  USEPA Regional Screening Levels for Fish Tissue.  June 2015.  See Appendix B Table B-3 for detailed footnotes.
(e)  See the LPRSA COPC Selection Process (Appendix A of RARC Plan) for details.
(f)  Action level for lead in crustacea (FDA, 2007).
(g)  Minimum and maximum detects for TCDD-TEQ and total PCBs based on sum of detected congeners. 
(h)  Aroclors included in screening table for informational purposes.  PCBs are evaluated in the BHHRA as total PCBs, PCB-TEQ and non-dioxin-like PCBs (see text).
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TABLE 3-12
ANALYSIS OF TISSUE COPCS NOT IDENTIFIED AS SURFACE WATER OR SEDIMENT COPCS

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Detection 
Frequency

Detection 
Frequency

Inorganics
Cadmium No Yes 143:144 1.80E-02 J 4.42E-01 J 179:179 0.074 J 34.7 J
Copper No Yes 144:144 1.68E+00 2.29E+01 J 201:201 4.19 J 706 J
Mercury No Yes 144:144 1.01E-03 3.87E-01 180:180 0.0215 21.5 J

Selenium No No 30:92 2.00E-01 J 3.50E+00 150:170 0.038 J 3.2 J
Silver No No 90:92 1.20E-02 J 1.78E-01 J 179:179 0.023 J 13.7 J
Zinc No No 92:92 3.03E+00 5.96E+01 J 179:179 23.5 1710

Pesticides
4,4'-DDD No No 90:92 1.50E-04 J 3.24E-03 177:180 0.000176 J 0.617 J
4,4'-DDE No No 85:92 2.20E-04 J 3.94E-03 176:180 0.00012 J 0.771 J
4,4'-DDT No No 67:92 6.15E-05 J 1.42E-03 170:180 0.000026 J 1.1 J

Aldrin No No 26:92 8.70E-06 Z 1.24E-04 J 138:180 0.000013 J 0.013
cis-Chlordane No No 90:92 1.00E-04 J 3.44E-03 178:180 0.000137 Z 0.0786 J
cis-Nonachlor No No 85:92 2.90E-05 Z 8.70E-04 167:180 0.000033 Z 0.0233 J

Gamma-Chlordane No No NA NA NA NA NA NA
Heptachlor Epoxide No No 88:92 5.90E-05 J 1.27E-03 160:180 0.000025 J 0.0048 J
Hexachlorobenzene No No 21:92 9.11E-05 J 2.41E-03 161:180 0.00012 0.16 J

Oxy-chlordane No No 61:92 1.36E-05 Z 1.89E-04 J 148:180 0.0000061 J 0.0085 J
trans-Nonachlor No No 91:92 4.10E-05 Z 2.00E-03 180:180 0.000078 J 0.0461 J

Notes:

COPC - Chemical of Potential Concern.
J - Estimated value. 
NA - Not analyzed.
Z - EMPC (Estimated Maximum Potential Concentration). 

Includes chemicals identified as a COPC in one or more species of fish or crab tissue types.

Tissue COPCs

Surface Water (ug/L) Surface Sediment (mg/kg)
Minimum 

Concentration 
(Qualifier) 

Maximum 
Concentration 

(Qualifier) 

Minimum 
Concentration 

(Qualifier) 

Maximum 
Concentration 

(Qualifier) 

COPC in 
Surface 
Water?

COPC in 
Surface 

Sediment?
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TABLE 3-13
SUMMARY OF COPCS SELECTED FOR EVALUATION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

American
Eel

Channel
Catfish

Common
Carp

Largemouth
& Smallmouth

Bass

White
Perch

Combined 
COPCs

for
Mixed Fish 

Diet

Northern
Pike

White
Catfish

White
Sucker

Blue Crab
Muscle/

Hepatopancreas

Blue Crab
Muscle Only

Blue Crab
Hepatopancreas

Only

PCDDs/PCDFs X X X X X X X X X X X X X X
PCBs X X X X X X X X X X X X X X

Inorganics
Aluminum X
Antimony X X X X
Arsenic, total X X (d) (d) (d)

Arsenic, organic X X X
Arsenic, inorganic X X X

Cadmium X X X
Chromium X X X X X X X X X X X X X X
Chromium, hexavalent X
Cobalt X X X X X X
Copper X X X X
Cyanide UNC (a)
Lead X X X
Manganese X X
Mercury, total X (c) (c) (c) (c) (c) (c) (c) (c) (c) (c) (c) (c)

Mercury, inorganic X X X X X X X X X X X X
Methyl Mercury X X X X X X X X X X X X

Selenium X X X X X X X
Silver X
Thallium X X X X X X X X X X
Titanium UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b)
Vanadium X
Zinc X X

Pesticides
2,4'-DDD UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b)
2,4'-DDE UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b)
2,4'-DDT UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b) UNC (b)
4,4'-DDD X X X X X X X X
4,4'-DDE X X X X X X X X X X X
4,4'-DDT X X X X
Aldrin X X
cis-Chlordane X X X X X X X X X
cis-Nonachlor X X X X X X X X
Dieldrin X X X X X X X X X X X X X X
Gamma-Chlordane X X X X X X
Heptachlor Epoxide X X X X X X X X X X X X
Oxy-chlordane X X X X X X X X
trans-Nonachlor X X X X X X X

 COPCs for Baseline Human Health Risk Assessment

COPCs

Surface
Water

Surface
Sediment

Mixed Fish Tissue Diet Species Other Fish Tissue Species Crab Tissue
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TABLE 3-13
SUMMARY OF COPCS SELECTED FOR EVALUATION

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

American
Eel

Channel
Catfish

Common
Carp

Largemouth
& Smallmouth

Bass

White
Perch

Combined 
COPCs

for
Mixed Fish 

Diet

Northern
Pike

White
Catfish

White
Sucker

Blue Crab
Muscle/

Hepatopancreas

Blue Crab
Muscle Only

Blue Crab
Hepatopancreas

Only

 COPCs for Baseline Human Health Risk Assessment

COPCs

Surface
Water

Surface
Sediment

Mixed Fish Tissue Diet Species Other Fish Tissue Species Crab Tissue

PAHs
Benzo(a)anthracene X X X X X X
Benzo(a)pyrene X X X X X X X X
Benzo(b)fluoranthene X X (f) X (f) X (f)
Benzo(k)fluoranthene X
C2-Benzanthracene/chrysenes X
Chrysene X
Dibenzo(a,h)anthracene X X
Indeno(1,2,3-cd)pyrene X X X
Naphthalene X
SVOCs
1,1'-Biphenyl UNC (a)
1,4-Dioxane UNC (a,e)
4-Chloroaniline UNC (a,e)
bis-(2-Ethylhexyl)phthalate X X X X
Dibenzofuran UNC (a,e)
Hexachlorobenzene UNC (a) X X X X X X X X
Pentachlorophenol UNC (a)

TPH
Total Petroleum Hydrocarbons (TPH) X 

VOCs
1,2,4-Trichlorobenzene UNC (a,e)
1,4-Dichlorobenzene UNC (a,e)
2,6-Dinitrotoluene UNC (a)
Benzene X X
Bromodichloromethane X
Chloroform X
Trichloroethene X X
Vinyl Chloride UNC (a)

TOTAL COPCs 20 29 20 16 22 7 17 24 9 17 9 25 15 25
TOTAL UNC 12 5 4 4 4 1 4 4 3 4 2 4 1 3

Notes:
COPC - Chemical of Potential Concern.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated biphenyl.
PCDD/PCDF - Polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans.
SVOC - Semi-Volatile Organic Compound.
UNC - Address chemical in uncertainty evaluation.
VOC - Volatile Organic Compound.
X - COPC for evaluation in Baseline Human Health Risk Assessment (BHHRA).
USEPA Regional Screening Levels (RSLs) for tap water used for surface water and residential soil RSLs used for surface sediment (June 2015).
USEPA Region 3 Fish Tissue Screening Levels used for all tissue types (June 2015).
(a) The frequency of detection was less than 5%, however, more than 10% of sample Reporting Limits exceeded the Screening Level, therefore the compound is discussed in the uncertainty section of the BHHRA. 
(b) Compound was detected but no screening level available, therefore the compound is discussed in the uncertainty section of the BHHRA. 
(c) Total mercury is not evaluated for tissue; inorganic and methyl mercury are evaluated separately.
(d) Total arsenic is not evaluated for tissue; inorganic and organic arsenic are evaluated separately.
(e) While reporting limits exceed the RSL, the detected concentrations are below the RSL.
(f) PAHs were analyzed in tissue and in benthic sediment using Method CARB 429 Modified, which reports benzo(b,j)fluoranthene (i.e., benzofluoranthene isomer).  For the BHHRA, benzo(b,j)fluoranthene (benzofluoranthene isomer) is evaluated as benzo(b)fluoranthene. 
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Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current/Future Biota Tissue Fish Tissue Angler Child (1 to < 7 
years old) Ingestion Quantitative

Adolescent (7 to 
<19 years old) Ingestion Quantitative

Adult (>18 years 
old) Ingestion Quantitative

Crab/shellfish 
Tissue Angler Child (1 to < 7 

years old) Ingestion Quantitative

Adolescent (7 to 
<19 years old) Ingestion Quantitative

Adult (>18 years 
old) Ingestion Quantitative

Turtles, ducks, 
etc. Angler Child (1 to < 7 

years old) Ingestion Qualitative

Adolescent (7 to 
<19 years old) Ingestion Qualitative

Adult (>18 years 
old) Ingestion Qualitative

Fish/crab/other 
species

Fish/crab/other 
species

Transient 
Person Multiple ages Ingestion Qualitative

Evidence of homeless camps has been observed in the study 
area. Limited exposure pattern data would make quantification 
highly uncertain. Potential risks relative to other receptors are 
discussed in the uncertainty section.

Sediment Angler Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

TABLE 4-1
SELECTION OF EXPOSURE PATHWAYS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

River Sediment, 
Mudflat 

Sediment (1)

17-mile stretch of 
Passaic River (3)

Fish from 17-mile 
stretch of Passaic 

River

Crabs from 17-
mile stretch of 
Passaic River

Other species 
from 17-mile 

stretch of Passaic 
River

Site-related contaminants have been detected in fish. Studies 
have found that despite Fish Advisories, individuals do fish in the 
study area. Assumes receptor will consume fish caught from 
Passaic River and share it with family members.

Site-related contaminants have been detected in crabs/shellfish. 
Studies have found that despite Fish Advisories, individuals do 
collect crabs from the study area. Assumes receptor will 
consume crabs/shellfish gathered from Passaic River and share 
them with family members.

Limited data; ingestion of animals other than Passaic River 
fish/crabs likely to be minimal.

Adult (>18 years 
old)

Adolescent (7 to 
<19 years old)

Angler may contact sediment while fishing or crabbing from the 
river bank. Assumes that young children (1 to 6 years) would not 
typically accompany adult anglers due to safety concerns. 
Inhalation may occur if activities are in mudflat areas and 
volatiles are present, however, this pathway is not considered 
further in the BHHRA because the inhalation pathway risks are 
negligible.
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Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

TABLE 4-1
SELECTION OF EXPOSURE PATHWAYS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Current/Future Sediment Swimmer Incidental Ingestion Quantitative
(continued) Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Wader Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Boater Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Worker Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

17-mile stretch of 
Passaic River (3)

River Sediment, 
Mudflat 

Sediment (1) 

Teen (14  to <19 
years old)

Adolescent (7 to 
<19 years old)

Child (1 to < 7 
years old)

Older child (7  to 
<14 years old)

Adult (>18 years 
old)

Adolescent (7 to 
<19 years old)

Workers may be tasked with collecting shoreline trash or other 
work that leads to contact with sediment along the river. 
Inhalation may occur if activities are in mudflat areas and 
volatiles are present, however, this pathway is not considered 
further in the BHHRA because the inhalation pathway risks are 
negligible. Contact with surface water is not typically expected to 
occur.

Adult (>18 years 
old)

Adult (>18 years 
old)

Adult (>18 years 
old)

Child (1 to < 7 
years old)

Recreational boating is included in the designated uses of the 
Passaic River throughout the study area (FW2-NT, SE2, SE3) 
(2), and could include kayaking, canoeing, rowing/sculling. Eight 
high school sculling teams and two boating clubs use the river for 
rowing. Children (ages 7 to 13 years) may also participate in 
recreational boating. Docks are typically used, but boaters may 
occasionally contact sediment when a boat flips and wading is 
necessary. Inhalation may occur if activities are in mudflat areas 
and volatiles are present, however, this pathway is not 
considered further in the BHHRA because the inhalation pathway 
risks are negligible.

Families visiting riverside parks may contact sediment along the 
river. Inhalation may occur if activities are in mudflat areas and 
volatiles are present, however, this pathway is not considered 
further in the BHHRA because the inhalation pathway risks are 

negligible.

Swimming is included in the designated uses of the freshwater 
portion of the river from the confluence with Second River to 
Dundee Dam (i.e., RM 8 to RM 17) (FW2-NT) (2). Swimming 
could also occur in other portions of the river. Swimmers may 
contact sediment while entering and leaving the river and while 
swimming. Inhalation may occur if activities are in mudflat areas 
and volatiles are present, however, this pathway is not 
considered further in the BHHRA because the inhalation pathway 
risks are negligible.
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Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

TABLE 4-1
SELECTION OF EXPOSURE PATHWAYS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Current/Future Sediment Resident Incidental Ingestion Qualitative
(continued) Dermal Contact Qualitative

Inhalation of Vapors Qualitative

Incidental Ingestion Qualitative

Dermal Contact Qualitative

Inhalation of Vapors Qualitative

Incidental Ingestion Qualitative

Dermal Contact Qualitative

Inhalation of Vapors Qualitative

Surface Water Surface Water Angler Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Swimmer Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

17-mile stretch of 
Passaic River 

Child (1 to < 7 
years old)

Adult (>18 years 
old)

Transient 
Person

Child (1 to < 7 
years old)

River Sediment, 
Mudflat 

Sediment (1) 

17-mile stretch of 
Passaic River (3)

Multiple ages

Adolescent (7 to 
<19 years old)

Evidence of homeless camps has been observed in the study 
area. Limited exposure pattern data would make quantification 
highly uncertain. Potential risks relative to other receptors are 
discussed in the uncertainty section.  The inhalation pathway is 
not considered further in the BHHRA because the inhalation 
pathway risks are negligible.

Adult (>18 years 
old)

Residential properties are located adjacent to the river, especially 
above RM 10. Residents may contact river sediment during 

activities near their homes. Potential risks are addressed 
qualitatively. The inhalation pathway is not considered further in 
the BHHRA because the inhalation pathway risks are negligible.

Adult (>18 years 
old)

Anglers may contact surface water while fishing or crabbing from 
the river bank. Assumes that young children (1 to 6 years) would 

not typically accompany adult anglers due to safety concerns. 
Inhalation may occur if volatiles are present, however, this 

pathway is not considered further in the BHHRA because the 
inhalation pathway risks are negligible.

Adolescent (7 to 
<19 years old)

Swimming is included in the designated uses of the freshwater 
portion of the river from the confluence with Second River to 
Dundee Dam (i.e., RM 8 to RM 17) (FW2-NT) (2). Swimming 
could also occur in other portions of the river. Swimmers may 
contact surface water while swimming. Inhalation may occur if 
volatiles are present, however, this pathway is not considered 
further in the BHHRA because the inhalation pathway risks are 
negligible.
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Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

TABLE 4-1
SELECTION OF EXPOSURE PATHWAYS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Current/Future Surface Water Surface Water Wader Incidental Ingestion Quantitative
(continued) Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Boater Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Resident Incidental Ingestion Qualitative

Dermal Contact Qualitative

Inhalation of Vapors Qualitative

Incidental Ingestion Qualitative

Dermal Contact Qualitative

Inhalation of Vapors Qualitative

Incidental Ingestion Qualitative

Dermal Contact Qualitative

Inhalation of Vapors Qualitative

Families visiting riverside parks may contact surface water along 
the river. Inhalation may occur if activities are in mudflat areas 

and volatiles are present, however, this pathway is not 
considered further in the BHHRA because the inhalation pathway 

risks are negligible.

Child (1 to < 7 
years old)

17-mile stretch of 
Passaic River

Adult (>18 years 
old)

Teen (14  to <19 
years old)

Adult (>18 years 
old)

Adolescent (7 to 
<19 years old)

Transient 
Person Multiple ages

Child (1 to < 7 
years old)

Evidence of homeless camps has been observed in the study 
area. Limited exposure pattern data would make quantification 
highly uncertain. Potential risks relative to other receptors are 
discussed in the uncertainty section.  The inhalation pathway is 
not considered further in the BHHRA because the inhalation 
pathway risks are negligible.

Older child (7  to 
<14 years old)

Adult (>18 years 
old)

Recreational boating is included in the designated uses of the 
Passaic River throughout the study area (FW2-NT, SE2, SE3) 
(2), and could include kayaking, canoeing, rowing/sculling. Eight 
high school sculling teams and two boating clubs use the river for 
rowing.  Children (ages 7 to 13 years) may also participate in 
recreational boating. Boaters may contact surface water while 
boating and occasionally when entering or leaving their crafts. 
Inhalation may occur if activities are in mudflat areas and 
volatiles are present, however, this pathway is not considered 
further in the BHHRA because the inhalation pathway risks are 
negligible.

Residential properties are located adjacent to the river, especially 
above RM 10. Surface water from the river is not used as a 

domestic water supply. Residents may contact surface water 
during activities near their homes. Potential risks are addressed 
qualitatively.  The inhalation pathway is not considered further in 
the BHHRA because the inhalation pathway risks are negligible.
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Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

TABLE 4-1
SELECTION OF EXPOSURE PATHWAYS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

This table was originally provided by USEPA on September 10, 2010; it is reproduced with minor editorial updates and clarifications, and to reflect revisions provided by USEPA on February 10, 2011

   February 6, 2012, and comments provided on June 5, 2015 and October 16, 2015.
RM - River Mile.
(1) River sediment is defined as nearshore sediment under 2 feet of water or less at mean low water. Nearshore river and mudflat sediment are combined and treated as one media, referred to 

accessible surface sediment, in the baseline human health risk assessment. 
(2) NJAC 7:9B Surface Water Quality Standards classification for the Passaic River:

- Mouth of river to Second River (RM 0 to RM 8) is classified as saline-estuarine 3 (SE3). Designated use for SE3 water includes secondary contact recreation: recreational activities where 
the probability of water ingestion is minimal and includes, but is not limited to, boating and fishing.

- Second River to Dundee Dam (RM 8 to RM 17) is classified as freshwater 2 non-trout (FW2-NT) and saline-estuarine 2 (SE2). Designated use for FW2-NT and SE2 water includes 
secondary contact recreation (e.g., boating and fishing). Designated use for FW2-NT water also includes primary contact recreation: recreational activities that involve significant ingestion
risks and includes, but is not limited to, wading, swimming, diving, surfing, and water skiing.

(3) Accessible sediments were evaluated on both a sitewide basis and an exposure area basis, where the Study Area was divided into six three-mile segments (RM 0-3, 3-6, 6-9, 9-12, 12-15, 15-17.4).
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Incidental Angler Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
Ingestion (7 to < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 
IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME Arsenic intakes are also multipled

ED Exposure Duration years 12 (1) 6 50% of RME by an RBA of 0.6 (3)

BW Body Weight kg 52 USEPA 2011 (mean, ages 7 to <19) 52 USEPA 2011 (mean, ages 7 to <19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 
IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME Arsenic intakes are also multipled

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 by an RBA of 0.6 (3)

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Swimmer Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to <7 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 100 50% of the default residential child soil 
IR (USEPA 2014) 50 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME Arsenic intakes are also multipled

BW Body Weight kg 17 USEPA 2011 (mean, ages 1 to <7) 17 USEPA 2011 (mean, ages 1 to <7) by an RBA of 0.6 (3)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Incidental Swimmer Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
Ingestion (7 to < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

(continued)
IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 

IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME Arsenic intakes are also multipled

ED Exposure Duration years 12 (1) 6 50% of RME by an RBA of 0.6 (3)

BW Body Weight kg 52 USEPA 2011 (mean, ages 7 to <19) 52 USEPA 2011 (mean, ages 7 to <19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 
IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME Arsenic intakes are also multipled

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 by an RBA of 0.6 (3)

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Wader Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to <7 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 100 50% of the default residential child soil 
IR (USEPA 2014) 50 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME Arsenic intakes are also multipled

BW Body Weight kg 17 USEPA 2011 (mean, ages 1 to <7) 17 USEPA 2011 (mean, ages 1 to <7) by an RBA of 0.6 (3)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Incidental Wader Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
Ingestion (7 to < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

(continued)
IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 

IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME Arsenic intakes are also multipled

BW Body Weight kg 52 USEPA 2011 (mean, ages 7 to <19) 52 USEPA 2011 (mean, ages 7 to <19) by an RBA of 0.6 (3)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 
IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 Arsenic intakes are also multipled

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014 by an RBA of 0.6 (3)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Boater Older Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7  to <14  year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential child soil 
IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME Arsenic intakes are also multipled

ED Exposure Duration years 7 (1) 3 Approximately 50% of RME by an RBA of 0.6 (3)

BW Body Weight kg 41 USEPA 2011 (mean, ages 7 to <14) 41 USEPA 2011 (mean, ages 7 to <14)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,555 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Incidental Boater Teen Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
Ingestion (14 to < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

(continued)
IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 

IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 4 1 day/month, 3.5 months 2 Approximately 50% of RME

ED Exposure Duration years 5 (1) 3 Approximately 50% of RME Arsenic intakes are also multipled

BW Body Weight kg 66 USEPA 2011 (mean, ages 14 to <19) 66 USEPA 2011 (mean, ages 14 to <19) by an RBA of 0.6 (3)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 1,825 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 
IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 9 1 day/month, 8.5 months 4 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 Arsenic intakes are also multipled

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014 by an RBA of 0.6 (3)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Worker Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default outdoor worker soil 
IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 50 1 day/week, 50 weeks/year 25 50% of RME

ED Exposure Duration years 25 USEPA 2014 7 USEPA 2011 Arsenic intakes are also multipled

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014 by an RBA of 0.6 (3)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 9,125 ED (year) x 365 days/year 2,555 ED (year) x 365 days/year
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Dermal Angler Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(7 to < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 4,436
Mean value for 7 to <19 years: face, 

hands, forearms, lower legs, feet 
(USEPA 2011)

4,436
Mean value for 7 to <19 years: face, 

hands, forearms, lower legs, feet 
(USEPA 2011)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.2
50th percentile surface area weighted 

soil adherence data for children playing
in wet soil (USEPA 2004)

0.2
50th percentile surface area weighted 

soil adherence data for children 
playing in wet soil (USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7 to <19) 52 USEPA 2011 (mean, ages 7 to <19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 6,492
Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
6,492

Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

Page 5 of 9
AECOM

Final

July 2017

Final

July 2017



TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Dermal Swimmer Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(continued) (1 to <7 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 2,272
Mean value for 1 to <7 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
2,272

Mean value for 1 to <7 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.2
50th percentile surface area weighted 

soil adherence data for children playing
in wet soil (USEPA 2004)

0.2
50th percentile surface area weighted 

soil adherence data for children 
playing in wet soil (USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME

BW Body Weight kg 17 USEPA 2011 (mean, ages 1 to <7) 17 USEPA 2011 (mean, ages 1 to <7)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 4,436
Mean value for 7 to <19 years: face, 

hands, forearms, lower legs, feet 
(USEPA 2011)

4,436
Mean value for 7 to <19 years: face, 

hands, forearms, lower legs, feet 
(USEPA 2011)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.2
50th percentile surface area weighted 

soil adherence data for children playing
in wet soil (USEPA 2004)

0.2
50th percentile surface area weighted 

soil adherence data for children 
playing in wet soil (USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7 to <19) 52 USEPA 2011 (mean, ages 7 to <19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 6,492
Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
6,492

Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Dermal Wader Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(continued) (1 to <7 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 2,272
Mean value for 1 to <7 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
2,272

Mean value for 1 to <7 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.2
50th percentile surface area weighted 

soil adherence data for children playing
in wet soil (USEPA 2004)

0.2
50th percentile surface area weighted 

soil adherence data for children 
playing in wet soil (USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME

BW Body Weight kg 17 USEPA 2011 (mean, ages 1 to <7) 17 USEPA 2011 (mean, ages 1 to <7)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 4,436
Mean value for 7 to <19 years: face, 

hands, forearms, lower legs, feet 
(USEPA 2011)

4,436
Mean value for 7 to <19 years: face, 

hands, forearms, lower legs, feet 
(USEPA 2011)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.2
50th percentile surface area weighted 

soil adherence data for children playing
in wet soil (USEPA 2004)

0.2
50th percentile surface area weighted 

soil adherence data for children 
playing in wet soil (USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7 to <19) 52 USEPA 2011 (mean, ages 7 to <19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 6,492
Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
6,492

Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Dermal Boater Older Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(continued) (7  to <14  year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 3,942
Mean value for 7 to <14 years: face, 

hands, forearms, lower legs, feet 
(USEPA 2011)

3,942
Mean value for 7 to <14 years: face, 

hands, forearms, lower legs, feet 
(USEPA 2011)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.2
50th percentile surface area weighted 

soil adherence data for children playing
in wet soil (USEPA 2004)

0.2
50th percentile surface area weighted 

soil adherence data for children 
playing in wet soil (USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 7 (1) 3 Approximately 50% of RME

BW Body Weight kg 41 USEPA 2011 (mean, ages 7 to <14) 41 USEPA 2011 (mean, ages 7 to <14)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,555 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Teen Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(14 to < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 1,992 Mean value for 14 to <19 years: face, 
hands, forearms (USEPA 2011) 1,992 Mean value for 14 to <19 years: face, 

hands, forearms (USEPA 2011) EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.2
50th percentile surface area weighted 

soil adherence data for children playing
in wet soil (USEPA 2004)

0.2
50th percentile surface area weighted 

soil adherence data for children 
playing in wet soil (USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 4 1 day/month, 3.5 months 2 Approximately 50% of RME

ED Exposure Duration years 5 (1) 3 Approximately 50% of RME

BW Body Weight kg 66 USEPA 2011 (mean, ages 14 to <19) 66 USEPA 2011 (mean, ages 14 to <19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 1,825 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 2,692 Mean value for adults: face, hands, 
forearms (USEPA 2011) 2,692 Mean value for adults: face, hands, 

forearms (USEPA 2011) EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 9 1 day/month, 8.5 months 4 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Dermal Worker Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(continued) (>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 3,527 Mean default value for workers: head, 
hands, forearms (USEPA 2014) 3,527 Mean default value for workers: head, 

hands, forearms (USEPA 2014) EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 50 1 day/week, 50 wks/year 25 50% of RME

ED Exposure Duration years 25 USEPA 2014 7 USEPA 2011

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 9,125 ED (year) x 365 days/year 2,555 ED (year) x 365 days/year

This table was originally provided by USEPA on September 10, 2010; it is reproduced with editorial updates and clarifications, and to reflect revisions provided by USEPA on February 10, 2011 and February 6, 2012.  

In addition, the table has been revised to reflect current USEPA guidance as of June 2015, per USEPA comments dated June 5, 2015.

The references, naming conventions and units used by USEPA for each parameter have been retained; in some cases, parameter names and intake equations differ from the report text.  

The inhalation of outdoor air pathway is evaluated via a screening assessment in Appendix D; based on the findings that the air pathway poses negligible risk, the exposure pathway assumptions have been removed from this table.

RME =  Reasonable Maximum Exposure; CTE = Central Tendency Exposure

(1) Based on age group of receptor.

(2) Professional judgment.

(3) Recommendations for Default Value for Relative Bioavailability (RBA) of Arsenic in Soil. OSWER Directive 9200.1-113.  USEPA, December 2012.  Consistent with the approach used by the June 2015 Regional Screening Level (RSL) table (USEPA, 2015b).

Sources:

  USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002

  USEPA 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24

  USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment Final. USEPA/540/R/99/005

  USEPA 2011: Exposure Factors Handbook:  2011 Edition.  USEPA/600/R-09/052F.  September 2011.

  USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.  OSWER Directive 9200.1-120.  February 2014 with April 2015 corrections.

Page 9 of 9
AECOM

Final

July 2017

Final

July 2017



Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

Ingestion Angler Adolescent CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(7 to < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.025 50% of the mean swimming rate for 
children age 6-15 (USEPA 2011) 0.025 50% of the mean swimming rate for 

children age 6-15 (USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 39 3 day/week, 3 months/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7 to <19) 52 USEPA 2011 (mean, ages 7 to <19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.011 50% of the mean swimming rate for 
adults (USEPA 2011) 0.011 50% of the mean swimming rate for adults 

(USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Swimmer Child Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to <7 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.05 mean swimming rate for children 6-15 
yrs (USEPA 2011) 0.05 mean swimming rate for children 6-15 yrs 

(USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 2.6 National average for swimming 
(USEPA 1989) 2.6 National average for swimming (USEPA 

1989)

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME

BW Body Weight kg 17 USEPA 2011 (mean, ages 1 to <7) 17 USEPA 2011 (mean, ages 1 to <7)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.05 mean swimming rate for children 6-15 
yrs (USEPA 2011) 0.05 mean swimming rate for children 6-15 yrs 

(USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 2.6 National average for swimming 
(USEPA 1989) 2.6 National average for swimming (USEPA 

1989)

EF Exposure Frequency days/year 39 3 day/week, 3 months/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7 to <19) 52 USEPA 2011 (mean, ages 7 to <19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year

Surface Water

Intake Equation
Value Reference Value Reference

TABLE 4-3

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME CTE
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Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  
Intake Equation

Value Reference Value Reference

TABLE 4-3

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME CTE

Ingestion Swimmer Adult CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(continued) (>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.021 mean swimming rate for adults (USEPA 
2011) 0.021 mean swimming rate for adults (USEPA 

2011) x 1/BW x 1/AT

ET Exposure Time hours/day 2.6 National average for swimming 
(USEPA 1989) 2.6 National average for swimming (USEPA 

1989)

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Wader Child Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to <7 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.025 50% of the mean swimming rate for 
children age 6-15 (USEPA 2011) 0.025 50% of the mean swimming rate for 

children age 6-15 (USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME

BW Body Weight kg 17 USEPA 2011 (mean, ages 1 to <7) 17 USEPA 2011 (mean, ages 1 to <7)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.025 50% of the mean swimming rate for 
children age 6-15 (USEPA 2011) 0.025 50% of the mean swimming rate for 

children age 6-15 (USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 39 3 day/week, 3 months/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7 to <19) 52 USEPA 2011 (mean, ages 7 to <19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.011 50% of the mean swimming rate for 
adults (USEPA 2011) 0.011 50% of the mean swimming rate for adults 

(USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

Surface Water
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Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  
Intake Equation

Value Reference Value Reference

TABLE 4-3

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME CTE

Ingestion Boater Older Child Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(continued) (7 to <14  year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.025 50% of the mean swimming rate for 
children age 6-15 (USEPA 2011) 0.025 50% of the mean swimming rate for 

children age 6-15 (USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 2 (3) 1.5 (3)

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 7 (1) 3 Approximately 50% of RME

BW Body Weight kg 41 USEPA 2011 (mean, ages 7 to <14) 41 USEPA 2011 (mean, ages 7 to <14)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,555 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Teen Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(14 to < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.025 50% of the mean swimming rate for 
children age 6-15 (USEPA 2011) 0.025 50% of the mean swimming rate for 

children age 6-15 (USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 2 (3) 1.5 (3)

EF Exposure Frequency days/year 98 7 days/wk for 14 weeks (3) 70 5 days/wk for 14 weeks (3)

ED Exposure Duration years 5 (1) 3 Approximately 50% of RME

BW Body Weight kg 66 USEPA 2011 (mean, ages 14 to <19) 66 USEPA 2011 (mean, ages 14 to <19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 1,825 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.011 50% of the mean swimming rate for 
adults (USEPA 2011) 0.011 50% of the USEPA 2011 mean for adults x 1/BW x 1/AT

ET Exposure Time hours/day 2 (3) 1.5 (3)

EF Exposure Frequency days/year 259 7 days/wk for 37 weeks (3) 111 3 days/wk for 37 weeks (3)

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Dermal Angler Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =

(7 to < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 4,436
Mean value for 7 to <19 years: face, 

hands, forearms, lower legs, feet 
(USEPA 2011)

4,436 Mean value for 7 to <19 years: face, hands, 
forearms, lower legs, feet (USEPA 2011)

x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 1.0 (2) 0.5 (2) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 39 3 day/week, 3 months/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME If ET > t*, then DAevent = 

BW Body Weight kg 52 USEPA 2011 (mean, ages 7 to <19) 52 USEPA 2011 (mean, ages 7 to <19) FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
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Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  
Intake Equation

Value Reference Value Reference

TABLE 4-3

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME CTE

Dermal Angler Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =
(continued) (>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 6,492
Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
6,492 Mean value for adults: face, hands, 

forearms, lower legs, feet (USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 1.0 (2) 0.5 (2) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 If ET > t*, then DAevent = 

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014 FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Swimmer Child CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =

(1 to <7 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 7,500 Mean value for 1 to <7 years: whole 
body (USEPA 2011) 7,500 Mean value for 1 to <7 years: whole body 

(USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 2.6 National average for swimming 
(USEPA 1989) 2.6 National average for swimming (USEPA 

1989) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME If ET > t*, then DAevent = 

BW Body Weight kg 17 USEPA 2011 (mean, ages 1 to <7) 17 USEPA 2011 (mean, ages 1 to <7) FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =

(7 to < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 14,825 Mean value for 7 to <19 years: whole 
body (USEPA 2011) 14,825 Mean value for 7 to <19 years: whole body 

(USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 2.6 National average for swimming 
(USEPA 1989) 2.6 National average for swimming (USEPA 

1989) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 39 3 day/week, 3 months/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME If ET > t*, then DAevent = 

BW Body Weight kg 52 USEPA 2011 (mean, ages 7 to <19) 52 USEPA 2011 (mean, ages 7 to <19) FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year

Surface Water
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Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  
Intake Equation

Value Reference Value Reference

TABLE 4-3

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME CTE

Dermal Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =
(continued) (>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 20,900 Resident default whole body (USEPA 
2014) 20,900 Resident default whole body (USEPA 2014) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 2.6 National average for swimming 
(USEPA 1989) 2.6 National average for swimming (USEPA 

1989) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 If ET > t*, then DAevent = 

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014 FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Wader Child CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =

(1 to <7 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 2,272
Mean value for 1 to <7 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
2,272 Mean value for 1 to <7 years: face, hands, 

forearms, lower legs, feet (USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 1.0 (2) 0.5 (2) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME If ET > t*, then DAevent = 

BW Body Weight kg 17 USEPA 2011 (mean, ages 1 to <7) 17 USEPA 2011 (mean, ages 1 to <7) FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =

(7 to < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 4,436
Mean value for 7 to <19 years: face, 

hands, forearms, lower legs, feet 
(USEPA 2011)

4,436 Mean value for 7 to <19 years: face, hands, 
forearms, lower legs, feet (USEPA 2011)

x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 1.0 (2) 0.5 (2) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 39 3 day/week, 3 months/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME If ET > t*, then DAevent = 

BW Body Weight kg 52 USEPA 2011 (mean, ages 7 to <19) 52 USEPA 2011 (mean, ages 7 to <19) FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year

Surface Water
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Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  
Intake Equation

Value Reference Value Reference

TABLE 4-3

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME CTE

Dermal Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =
(continued) (>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 6,492
Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
6,492 Mean value for adults: face, hands, 

forearms, lower legs, feet (USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 1.0 (2) 0.5 (2) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 If ET > t*, then DAevent = 

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014 FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Boater Older Child CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =

(7 to <14  year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 3,942
Mean value for 7 to <14 years: face, 

hands, forearms, lower legs, feet 
(USEPA 2011)

3,942 Mean value for 7 to <14 years: face, hands, 
forearms, lower legs, feet (USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 2 (3) 1.5 (3) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 7 (1) 3 Approximately 50% of RME If ET > t*, then DAevent = 

BW Body Weight kg 41 USEPA 2011 (mean, ages 7 to <14) 41 USEPA 2011 (mean, ages 7 to <14) FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 2,555 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Teen Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =

(14 to < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 1,992 Mean value for 14 to <19 years: face, 
hands, forearms (USEPA 2011) 1,992 Mean value for 14 to <19 years: face, 

hands, forearms (USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 2 (3) 1.5 (3) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 98 7 days/wk for 14 weeks (3) 70 5 days/wk for 14 weeks (3)

ED Exposure Duration years 5 (1) 3 Approximately 50% of RME If ET > t*, then DAevent = 

BW Body Weight kg 66 USEPA 2011 (mean, ages 14 to <19) 66 USEPA 2011 (mean, ages 14 to <19) FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 1,825 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year

Surface Water
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Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  
Intake Equation

Value Reference Value Reference

TABLE 4-3

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME CTE

Dermal Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =
(continued) (>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 2,692 Mean value for adults: face, hands, 
forearms (USEPA 2011) 2,692 Mean value for adults: face, hands, 

forearms (USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 2 (3) 1.5 (3) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 259 7 days/wk for 37 weeks (3) 111 3 days/wk for 37 weeks (3)

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 If ET > t*, then DAevent = 

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014 FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

This table was originally provided by USEPA on September 10, 2010; it is reproduced with editorial updates and clarifications, and to reflect revisions provided by USEPA on February 10, 2011 and February 6, 2012.  

In addition, the table has been revised to reflect current USEPA guidance as of June 2015, per USEPA comments dated June 5, 2015.

The references, naming conventions and units used by USEPA for each parameter have been retained; in some cases, parameter names and intake equations differ from the report text.  

The inhalation of outdoor air pathway is evaluated via a screening assessment in Appendix D; based on the findings that the air pathway poses negligible risk, the exposure pathway assumptions have been removed from this table.

RME - Reasonable Maximum Exposure.

CTE - Central Tendency Exposure.
(1) Based on age group of receptor.

(2) Professional judgement.

(3) Based on information provided by rowing clubs that use the Passaic River.

(4) The table provided by USEPA did not include exposure time for ingestion; therefore, this parameter has been included based on the dermal water exposure times, since ingestion rates are hourly.

Sources:

  USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002

  USEPA 2002: Supplemental Guidance Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24

  USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment. USEPA/540/R/99/005
  USEPA 2011: Exposure Factors Handbook:  2011 Edition.  USEPA/600/R-09/052F.  September 2011.

  USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.  OSWER Directive 9200.1-120.  February 2014 with April 2015 corrections.
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Scenario Timeframe:  Current/Future

Medium:   Fish tissue

Exposure Medium: Fish tissue (fillet)

Value Rationale/ Reference Value Rationale/ Reference
Ingestion Angler Child Fish Cf Chemical Concentration in Fish mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to <7 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cf x CF x IRf x FI x (1-Loss) x EF x ED x 

IRf Ingestion Rate of Fish g/day 11.5 1/3 the adult ingestion rate (USEPA 
2011) 1.3 1/3 the adult ingestion rate (USEPA 

2011)
1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River 1 Assumes 100% exposure is from 

Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains in 
fish chemical-specific USEPA 2000

EF Exposure Frequency days/year 365 Fish ingestion rate already averaged 
over one year 365 Fish ingestion rate already averaged 

over one year
ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME

BW Body Weight kg 17 USEPA 2011 (mean, ages 1 to <7) 17 USEPA 2011 (mean, ages 1 to <7)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (years) x 365 days/year 1,095 ED (years) x 365 days/year
Adolescent Fish Cf Chemical Concentration in Fish mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to < 19 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cf x CF x IRf x FI x (1-Loss) x EF x ED x 

IRf Ingestion Rate of Fish g/day 23.1 2/3 the adult ingestion rate (USEPA 
2011) 2.6 2/3 the adult ingestion rate (USEPA 

2011)
1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River 1 Assumes 100% exposure is from 

Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains in 
fish chemical-specific USEPA 2000

EF Exposure Frequency days/year 365 Fish ingestion rate already averaged 
over one year 365 Fish ingestion rate already averaged 

over one year
ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7 to <19) 52 USEPA 2011 (mean, ages 7 to <19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (years) x 365 days/year 2,190 ED (years) x 365 days/year

TABLE 4-4

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - FISH TISSUE

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Intake EquationParameter 
Code Parameter Definition Unit

RMEExposure 
Route

Receptor 
Populatio

n
Receptor Age Exposure 

Point

CTE
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Scenario Timeframe:  Current/Future

Medium:   Fish tissue

Exposure Medium: Fish tissue (fillet)

Value Rationale/ Reference Value Rationale/ Reference

TABLE 4-4

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - FISH TISSUE

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Intake EquationParameter 
Code Parameter Definition Unit

RMEExposure 
Route

Receptor 
Populatio

n
Receptor Age Exposure 

Point

CTE

Ingestion Angler Adult Fish Cf Chemical Concentration in Fish mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (>18 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cf x CF x IRf x FI x (1-Loss) x EF x ED x 

IRf Ingestion Rate of Fish g/day 34.6

Average of 90th percentile estimates 
for consumers from USEPA Region 2 
reanalysis of Burger 2002 (37.3 g/day) 
and Connelly et al. 1992 (31.9 g/day) 

3.9

Average of 50th percentile for 
consumers from USEPA Region 2 

reanalysis of Burger 2002 (3.7 g/day) 
and 50th percentile from Connelly et 

al. 1992 (4 g/day)

1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River 1 Assumes 100% exposure is from 

Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains in 
Fish chemical-specific USEPA 2000

EF Exposure Frequency days/year 365 Fish ingestion rate already averaged 
over one year 365 Fish ingestion rate already averaged 

over one year

ED Exposure Duration years 20 USEPA 2014 (2) 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (years) x 365 days/year 3,285 ED (years) x 365 days/year

This table was originally provided by USEPA on September 10, 2010; it is reproduced with editorial updates and clarifications, and to reflect revisions provided by USEPA on February 10, 2011 and February 6, 2012.  

In addition, the table has been revised to reflect current USEPA guidance as of June 2015, per USEPA comments dated June 5, 2015.

The references, naming conventions and units used by USEPA for each parameter have been retained; in some cases, parameter names and intake equations differ from the report text.  

RME -  Reasonable Maximum Exposure.

CTE - Central Tendency Exposure.

(1) Based on age group of receptor.

(2) Based on standard default of 26 years upper bound residential tenure at one location, minus the years spent as young child.

Sources:

  Burger 2002: Consumption Patterns and Why People Fish. Environmental Research . Section A 90, 125-135

  Connelly et al. 1992:  Effects of the Health Advisory and Advisory Changes on Fishing Habits and Fish Consumption in New York Fisheries.  Human Dimension Research Unit, Dept of Natural Resources, 

       NYS College of Agriculture and Life Sciences, Cornell University, Ithaca, NY.

  USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002

  USEPA 2000: Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories. Volume 2: Risk Assessment and Fish Consumption Limits - Third Edition. Appendix C. USEPA 823-B-00-008.

  USEPA 2011: Exposure Factors Handbook:  2011 Edition.  USEPA/600/R-09/052F.  September 2011.

  USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.  OSWER Directive 9200.1-120.  February 2014 with April 2015 corrections.
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Scenario Timeframe:  Current/Future

Medium:   Crab tissue

Exposure Medium: Edible crab tissue

Value Rationale/ Reference Value Rationale/ Reference
Ingestion Angler Child Crab Cb Chemical Concentration in Crab mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to <7 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cb x CF x IRb x FI x (1-Loss) x EF x ED x 

IRb Ingestion Rate of Crab g/day 7 1/3 the adult ingestion rate (USEPA 
2011) 1 1/3 the adult ingestion rate (USEPA 

2011)
1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River 1 Assumes 100% exposure is from 

Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains in 
crab chemical-specific chemical-specific

EF Exposure Frequency days/year 365 Crab ingestion rate already averaged 
over one year 365 Crab ingestion rate already averaged 

over one year

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME

BW Body Weight kg 17 USEPA 2011 (mean, ages 1 to <7) 17 USEPA 2011 (mean, ages 1 to <7)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adolescent Crab Cb Chemical Concentration in Crab mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to < 19 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cb x CF x IRb x FI x (1-Loss) x EF x ED x 

IRb Ingestion Rate of Crab g/day 14 2/3 the adult ingestion rate (USEPA 
2011) 2 2/3 the adult ingestion rate (USEPA 

2011)
1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River 1 Assumes 100% exposure is from 

Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains in 
crab chemical-specific chemical-specific

EF Exposure Frequency days/year 365 Crab ingestion rate already averaged 
over one year 365 Crab ingestion rate already averaged 

over one year

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7 to <19) 52 USEPA 2011 (mean, ages 7 to <19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year

TABLE 4-5

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - CRAB TISSUE

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure 
Route

Receptor 
Population Receptor Age Exposure 

Point

CTE
Intake EquationParameter 

Code Parameter Definition Unit
RME
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Scenario Timeframe:  Current/Future

Medium:   Crab tissue

Exposure Medium: Edible crab tissue

Value Rationale/ Reference Value Rationale/ Reference

TABLE 4-5

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - CRAB TISSUE

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure 
Route

Receptor 
Population Receptor Age Exposure 

Point

CTE
Intake EquationParameter 

Code Parameter Definition Unit
RME

Ingestion Angler Adult Crab Cb Chemical Concentration in Crab mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (>18 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cb x CF x IRb x FI x (1-Loss) x EF x ED x 

IRb Ingestion Rate of Crab g/day 21 90th percentile estimate for 
consumers from Burger 2002 (3) 3 Mean for consumers from Burger 2002 

(3)
1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River 1 Assumes 100% exposure is from 

Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains in 
crab chemical-specific chemical-specific

EF Exposure Frequency days/year 365 Crab ingestion rate already averaged 
over one year 365 Crab ingestion rate already averaged 

over one year

ED Exposure Duration years 20 USEPA 2014 (2) 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

This table was originally provided by USEPA on September 10, 2010; it is reproduced with editorial updates and clarifications, and to reflect revisions provided by USEPA on February 10, 2011 and February 6, 2012.  

In addition, the table has been revised to reflect current USEPA guidance as of June 2015, per USEPA comments dated June 5, 2015.

The references, naming conventions and units used by USEPA for each parameter have been retained; in some cases, parameter names and intake equations differ from the report text.  

RME -  Reasonable Maximum Exposure.

CTE - Central Tendency Exposure.

(1) Based on age group of receptor

(2) Based on standard default of 26 years upper bound residential tenure at one location, minus the years spent as young child.

(3) USEPA Region 2 reanalysis of Burger (2002) using site-specific edible crab tissue weight of 45 g.

Sources:

  Burger 2002: Consumption Patterns and Why People Fish. Environmental Research . Section A 90, 125-135

  USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002

  USEPA 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24

  USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment Final. USEPA/540/R/99/005

  USEPA 2011: Exposure Factors Handbook:  2011 Edition.  USEPA/600/R-09/052F.  September 2011.

  USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.  OSWER Directive 9200.1-120.  February 2014 with April 2015 corrections.
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DEFAULT ABSORPTION FACTORS FOR COPCs IN SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Dermal - Sediment Contact

PCDDs/PCDFs
TCDD-TEQ TCDD-TEQ 1 (a) 0.03 (c)

PCBs
PCBs, total
PCBs (non-DLC) 1336-36-3 1 (a) 0.14 (c)

PCB-TEQ PCB-TEQ 1 (a) 0.03 (c)
Inorganics

Aluminum 7429-90-5 1 (a) NA (c)
Antimony 7440-36-0 1 (a) NA (c)
Arsenic, inorganic 7440-38-2 0.6 (b) 0.03 (c)
Cadmium, diet 7440-43-9 1 (a) 0.001 (c)
Chromium, total 7440-47-3 1 (a) NA (c)
Chromium, hexavalent 18540-29-9 1 (a) NA (c)
Cobalt 7440-48-4 1 (a) NA (c)
Copper 7440-50-8 1 (a) NA (c)
Lead 7439-92-1 1 (a) NA (c)
Manganese, nondiet 7439-96-5 1 (a) NA (c)
Mercury, inorganic 7487-94-7 1 (a) NA (c)
Thallium 7440-28-0 1 (a) NA (c)
Vanadium 7440-62-2 1 (a) NA (c)

Pesticides
4,4'-DDD 72-54-8 1 (a) 0.1 (c,d)
4,4'-DDE 72-55-9 1 (a) 0.1 (c,d)
4,4'-DDT 50-29-3 1 (a) 0.03 (c)
Aldrin 309-00-2 1 (a) 0.1 (c,d)
cis-Chlordane 5103-71-9 1 (a) 0.04 (c)
cis-Nonachlor 5103-73-1 1 (a) 0.04 (c)
Dieldrin 60-57-1 1 (a) 0.1 (c,d)
Gamma-Chlordane 5566-34-7 1 (a) 0.04 (c)
Heptachlor Epoxide 1024-57-3 1 (a) 0.1 (c,d)
Oxychlordane 27304-13-8 1 (a) 0.04 (c)
trans-Nonachlor 39765-80-5 1 (a) 0.04 (c)

PAHs
Benzo(a)anthracene 56-55-3 1 (a) 0.13 (c)
Benzo(a)pyrene 50-32-8 1 (a) 0.13 (c)
Benzo(b)fluoranthene 205-99-2 1 (a) 0.13 (c)
Benzo(k)fluoranthene 207-08-9 1 (a) 0.13 (c)
C2-Benzanthracene/chrysenes BACC2 1 (a) 0.13 (c)
C2-Naphthalene NPHC2 1 (a) 0.13 (c)
C3-Naphthalene NPHC3 1 (a) 0.13 (c)
C4-Naphthalene NPHC4 1 (a) 0.13 (c)
Chrysene 218-01-9 1 (a) 0.13 (c)
Dibenz(a,h)anthracene 53-70-3 1 (a) 0.13 (c)
Indeno(1,2,3-cd)pyrene 193-39-5 1 (a) 0.13 (c)
Naphthalene 91-20-3 1 (a) 0.13 (c)

SVOCs
bis(2-Ethylhexyl) phthalate 117-81-7 1 (a) 0.1 (c,d)

TPH
TPH C9-C18 TPHC9-C18 1 (a) 0.1 (c,d)
TPH C19-C40 TPHC19-C40 1 (a) 0.1 (c,d)

VOCs
Benzene 71-43-2 1 (a) NA (c)
Trichloroethene 79-01-6 1 (a) NA (c)

Default Default

TABLE 4-6

Chemical of Potential Concern CAS Number
Oral - Incidental Sediment Ingestion
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DEFAULT ABSORPTION FACTORS FOR COPCs IN SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Dermal - Sediment Contact

Default Default

TABLE 4-6

Chemical of Potential Concern CAS Number
Oral - Incidental Sediment Ingestion

Notes:
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
DLC - Dioxin-like congener.
NA - Not Applicable.  Chemical is not assessed via this pathway.
PAH - Polycyclic Aromatic Hydrocarbons.
PCB - Polychlorinated Biphenyls.
PCDD - Polychlorinated dibenzodioxins.
PCDF - Polychlorinated dibenzofurans.
SVOC - Semi-Volatile Organic Compounds.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
VOC - Volatile Organic Compounds.
(a) Absorption is assumed to be 100% (absorption factor = 1) (USEPA, 1989; 2015b).
(b) Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil. OSWER Directive 9200.1-113.  USEPA, December 2012. 
       Consistent with the approach used in the June 2015 Regional Screening Level (RSL) table (USEPA, 2015b). 
(c) USEPA, 2004. Risk Assessment Guidance for Superfund. Vol. 1, Part E. July, 2004. Exhibit 3-4.  
(d) Value is the default value for semivolatile organic compounds identified in Exhibit 3-4 of USEPA (2004).
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Chemical log Lag Time
of Potential CAS MW Kow Kp B  t* FA lsc log(Dsc/lsc) Dsc/lsc Dsc b c

Concern Number g/mol unitless (cm/hr) unitless hr/event hr unitless cm unitless unitless unitless unitless unitless Source
PCDDs/PCDFs

TCDD-TEQ TCDD-TEQ 3.22E+02 6.80E+00 8.07E-01 5.57E+00 6.82E+00 3.01E+01 5.00E-01 1.00E-03 -4.61E+00 2.44E-05 2.44E-08 2.19E+01 5.62E+00 (a)
PCBs
PCBs, total
PCBs, non-DLC 1336-36-3 3.61E+02 6.72E+00 4.32E-01 3.15E+00 1.13E+01 4.79E+01 5.00E-01 1.00E-03 -4.83E+00 1.48E-05 1.48E-08 7.75E+00 3.23E+00 (a,c)

PCB-TEQ PCB-TEQ 3.61E+02 6.72E+00 4.32E-01 3.15E+00 1.13E+01 4.79E+01 5.00E-01 1.00E-03 -4.83E+00 1.48E-05 1.48E-08 7.75E+00 3.23E+00 (a,c)
Inorganics

Antimony 7440-36-0 -- -- 1.00E-03 -- -- -- -- -- -- -- -- -- -- (b)
Arsenic, inorganic 7440-38-2 -- -- 1.00E-03 -- -- -- -- -- -- -- -- -- -- (b)
Chromium, total 7440-47-3 -- -- 1.00E-03 -- -- -- -- -- -- -- -- -- -- (b)
Cobalt 7440-48-4 -- -- 4.00E-04 -- -- -- -- -- -- -- -- -- -- (b)
Lead 7439-92-1 -- -- 1.00E-04 -- -- -- -- -- -- -- -- -- -- (b)
Manganese, nondiet 7439-96-5 -- -- 1.00E-03 -- -- -- -- -- -- -- -- -- -- (b)
Thallium 7440-28-0 -- -- 1.00E-03 -- -- -- -- -- -- -- -- -- -- (b)

Pesticides
Dieldrin 60-57-1 3.81E+02 4.56E+00 1.22E-02 9.18E-02 1.46E+01 3.51E+01 8.00E-01 1.00E-03 -4.94E+00 1.14E-05 1.14E-08 3.62E-01 3.97E-01 (a)

PAHs
Benzo(a)anthracene 56-55-3 2.28E+02 5.66E+00 4.74E-01 2.75E+00 2.03E+00 8.53E+00 1.00E+00 1.00E-03 -4.09E+00 8.20E-05 8.20E-08 6.12E+00 2.84E+00 (a)
Benzo(a)pyrene 50-32-8 2.50E+02 6.10E+00 7.01E-01 4.27E+00 2.69E+00 1.17E+01 1.00E+00 1.00E-03 -4.21E+00 6.19E-05 6.19E-08 1.33E+01 4.33E+00 (a)
Benzo(b)fluoranthene 205-99-2 2.52E+02 6.12E+00 7.02E-01 4.29E+00 2.77E+00 1.20E+01 1.00E+00 1.00E-03 -4.22E+00 6.01E-05 6.01E-08 1.35E+01 4.35E+00 (a)
Dibenz(a,h)anthracene 53-70-3 2.78E+02 6.84E+00 1.51E+00 9.68E+00 3.88E+00 1.76E+01 6.00E-01 1.00E-03 -4.37E+00 4.29E-05 4.29E-08 6.29E+01 9.71E+00 (a)
Indeno(1,2,3-cd)pyrene 193-39-5 2.76E+02 6.58E+00 1.04E+00 6.65E+00 3.78E+00 1.68E+01 6.00E-01 1.00E-03 -4.36E+00 4.41E-05 4.41E-08 3.06E+01 6.70E+00 (a)

SVOCs
bis(2-Ethylhexyl) phthalate 117-81-7 3.91E+02 5.11E+00 2.49E-02 1.90E-01 1.66E+01 3.99E+01 8.00E-01 1.00E-03 -5.00E+00 1.00E-05 1.00E-08 4.31E-01 4.70E-01 (a)

VOCs
Benzene 71-43-2 7.81E+01 2.13E+00 1.49E-02 5.05E-02 2.92E-01 7.00E-01 1.00E+00 1.00E-03 -3.24E+00 5.71E-04 5.71E-07 3.35E-01 3.68E-01 (a)
Bromodichloromethane 75-27-4 1.64E+02 2.09E+00 4.60E-03 2.27E-02 8.80E-01 2.12E+00 1.00E+00 1.00E-03 -3.72E+00 1.89E-04 1.89E-07 3.17E-01 3.49E-01 (a)
Chloroform 67-66-3 1.19E+02 1.97E+00 6.83E-03 2.87E-02 4.98E-01 1.19E+00 1.00E+00 1.00E-03 -3.48E+00 3.35E-04 3.35E-07 3.21E-01 3.53E-01 (a)
Trichloroethene 79-01-6 1.31E+02 2.42E+00 1.16E-02 5.13E-02 5.81E-01 1.39E+00 1.00E+00 1.00E-03 -3.54E+00 2.87E-04 2.87E-07 3.35E-01 3.68E-01 (a)

See next page for notes.

Constituent Properties Dermal Water Parameters

TABLE 4-7
DERMAL WATER PARAMETERS FOR COPCs IN SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT
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TABLE 4-7
DERMAL WATER PARAMETERS FOR COPCs IN SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Notes:
CAS - Chemical Abstracts Service.
COPC - Chemical of Potential Concern.
DLC - Dioxin-like congener.
PAH - Polycyclic Aromatic Hydrocarbons.
PCB - Polychlorinated Biphenyls.
PCDD - Polychlorinated dibenzodioxins.
PCDF - Polychlorinated dibenzofurans.
SVOC - Semi-Volatile Organic Compounds.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
VOC - Volatile Organic Compounds.
(a) USEPA, 2004. Risk Assessment Guidance for Superfund. Volume 1, Part E, Supplemental Guidance for Dermal Risk Assessment. Exhibit B-3 (Organics)
     Note that values were obtained from the spreadsheet provided with the guidance, therefore, rounding differs from that presented in Exhibit B-3.
(b) USEPA, 2004. Risk Assessment Guidance for Superfund. Volume 1, Part E, Supplemental Guidance for Dermal Risk Assessment. Exhibit 3-1. (Inorganics)
(c) Values for PCB-hexachlorobiphenyl.

Equations: Definitions:

USEPA, 2004. Risk Assessment Guidance for Superfund. Volume 1, Part E, Supplemental Guidance for Dermal Risk Assessment B - Relative Contribution of Permeability Coefficient.

Equation 3.8: Log Kp = -2.80 + 0.66 log Kow - 0.0056 MW Dsc - Effective diffusion coefficient through stratum corneum.

Equation A.1: B = Kp x MW0.5/2.6 FA - Fraction Absorbed.

Equation A.2: Log Dsc/lsc = -2.8-0.0056 MW, where lsc = 1E-3 cm.   Solving for Dsc:  Dsc = 10 -2.8-0.0056 MW * lsc. Kow - Octanol-Water Partition Coefficient.

Equation A.4:  = lsc2/(6*Dsc) Kp - Dermal Permeability Coefficient.

Equation A.5: If B < 0.6, Equation A.5:  t* = 2.4*  lsc - Apparent thickness of stratum corneum.

Equation A.6: If B> 0.6:  t* = (b- (b2-c2)0.5) * l2sc/(Dsc) MW - Molecular Weight.

Equation A-7: b = (2*(1+B)2/ -c  - lag time (hr/event).

Equation A-8: c = (1+3B+3B2)/(3*(1+B)) t* - Time to reach steady state.

b,c - Correlation coefficients which have been fitted to the 

       Flynn's data to give Equation 3.8.
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Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

Sitewide TCDD-TEQ mg/kg 180:180 6.12E-07 1.15E-03 2.34E-03 95% Chebyshev (Mean, Sd) UCL 3.46E-02 2.34E-03 mg/kg UCL UCL < Max
Sitewide Total PCBs mg/kg 180:180 1.75E-03 1.67E+00 2.67E+00 95% Chebyshev (Mean, Sd) UCL 1.89E+01 2.67E+00 mg/kg UCL UCL < Max
Sitewide PCBs (non-DLC) mg/kg 180:180 1.26E-03 1.59E+00 2.53E+00 95% Chebyshev (Mean, Sd) UCL 1.78E+01 2.53E+00 mg/kg UCL UCL < Max
Sitewide PCB-TEQ mg/kg 180:180 1.01E-07 2.22E-05 3.38E-05 95% Chebyshev (Mean, Sd) UCL 2.30E-04 3.38E-05 mg/kg UCL UCL < Max

INORGANICS  
Sitewide Aluminum mg/kg 179:179 2.76E+03 9.49E+03 9.94E+03 95% Student's-t UCL 1.89E+04 J 9.94E+03 mg/kg UCL UCL < Max
Sitewide Antimony mg/kg 176:179 3.00E-02 J 1.07E+00 1.23E+00 95% KM (BCA) UCL 1.18E+01 J 1.23E+00 mg/kg UCL UCL < Max
Sitewide Arsenic, total mg/kg 179:179 4.80E-01 J 7.42E+00 9.51E+00 95% Chebyshev (Mean, Sd) UCL 3.74E+01 J 9.51E+00 mg/kg UCL UCL < Max
Sitewide Cadmium mg/kg 179:179 7.40E-02 J 3.46E+00 4.91E+00 95% Chebyshev (Mean, Sd) UCL 3.47E+01 J 4.91E+00 mg/kg UCL UCL < Max
Sitewide Chromium, total mg/kg 179:179 4.03E+00 J 1.21E+02 1.78E+02 95% Chebyshev (Mean, Sd) UCL 1.18E+03 J 1.78E+02 mg/kg UCL UCL < Max
Sitewide Chromium, hexavalent mg/kg 2:3 5.39E+00 J 6.59E+00 NC NC 7.78E+00 J 7.78E+00 mg/kg Max <5 samples
Sitewide Cobalt mg/kg 178:178 2.19E+00 J 7.29E+00 7.61E+00 95% Student's-t UCL 1.65E+01 J 7.61E+00 mg/kg UCL UCL < Max
Sitewide Copper mg/kg 201:201 4.19E+00 J 1.46E+02 1.80E+02 95% Chebyshev (Mean, Sd) UCL 7.06E+02 J 1.80E+02 mg/kg UCL UCL < Max
Sitewide Lead mg/kg 176:176 3.94E+00 2.34E+02 3.05E+02 95% Chebyshev (Mean, Sd) UCL 2.05E+03 3.05E+02 mg/kg UCL UCL < Max
Sitewide Manganese mg/kg 179:179 5.75E+01 4.28E+02 4.59E+02 95% Approximate Gamma UCL 1.07E+03 J 4.59E+02 mg/kg UCL UCL < Max
Sitewide Mercury, total mg/kg 180:180 2.15E-02 2.28E+00 3.18E+00 95% Chebyshev (Mean, Sd) UCL 2.15E+01 J 3.18E+00 mg/kg UCL UCL < Max
Sitewide Thallium mg/kg 176:179 2.50E-02 1.55E-01 1.65E-01 95% KM (BCA) UCL 5.20E-01 1.65E-01 mg/kg UCL UCL < Max
Sitewide Vanadium mg/kg 179:179 6.25E+00 2.61E+01 2.79E+01 95% Modified-t UCL 1.10E+02 J 2.79E+01 mg/kg UCL UCL < Max

PESTICIDES  
Sitewide Dieldrin mg/kg 176:180 9.30E-05 Z 5.19E-03 8.42E-03 95% KM (Chebyshev) UCL 1.30E-01 J 8.42E-03 mg/kg UCL UCL < Max

PAHs  
Sitewide Benzo(a)anthracene mg/kg 179:180 1.10E-03 2.62E+00 3.32E+00 95% KM (Chebyshev) UCL 1.56E+01 3.32E+00 mg/kg UCL UCL < Max
Sitewide Benzo(a)pyrene mg/kg 179:180 1.62E-03 3.11E+00 3.84E+00 95% KM (Chebyshev) UCL 1.34E+01 J 3.84E+00 mg/kg UCL UCL < Max
Sitewide Benzo(b)fluoranthene mg/kg 179:180 2.35E-03 3.66E+00 4.52E+00 95% KM (Chebyshev) UCL 1.68E+01 J 4.52E+00 mg/kg UCL UCL < Max
Sitewide Benzo(k)fluoranthene mg/kg 179:180 1.20E-03 1.72E+00 2.10E+00 95% KM (Chebyshev) UCL 8.95E+00 2.10E+00 mg/kg UCL UCL < Max
Sitewide C2-Benzanthracene/chrysenes mg/kg 178:180 8.58E-03 2.36E+00 3.47E+00 95% KM (Chebyshev) UCL 1.90E+01 J 3.47E+00 mg/kg UCL UCL < Max
Sitewide Chrysene mg/kg 180:180 1.30E-03 J 3.63E+00 4.53E+00 95% Chebyshev (Mean, Sd) UCL 1.90E+01 J 4.53E+00 mg/kg UCL UCL < Max
Sitewide Dibenzo(a,h)anthracene mg/kg 173:180 3.48E-03 3.76E-01 3.97E-01 95% KM (BCA) UCL 2.20E+00 J 3.97E-01 mg/kg UCL UCL < Max
Sitewide Indeno(1,2,3-cd)pyrene mg/kg 179:180 1.25E-03 1.86E+00 2.25E+00 95% KM (Chebyshev) UCL 8.90E+00 J 2.25E+00 mg/kg UCL UCL < Max
Sitewide Naphthalene mg/kg 164:180 5.87E-03 J 5.29E-01 8.47E-01 95% KM (Chebyshev) UCL 1.40E+01 J 8.47E-01 mg/kg UCL UCL < Max

(Qualifier)

Minimum
Concentration (b)

TABLE 4-8
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE ACCESSIBLE SURFACE SEDIMENT

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure 
Point

Frequency of 
Detection (a)

Maximum
Concentration (e)
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Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)(Qualifier)

Minimum
Concentration (b)

TABLE 4-8
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE ACCESSIBLE SURFACE SEDIMENT

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure 
Point

Frequency of 
Detection (a)

Maximum
Concentration (e)

SVOCs  
Sitewide bis-(2-Ethylhexyl)phthalate mg/kg 165:180 5.39E-02 J 1.25E+01 2.60E+01 97.5% KM (Chebyshev) UCL 2.87E+02 J 2.60E+01 mg/kg UCL UCL < Max

TPH  
Sitewide C9-C18 Hydrocarbons (h) mg/kg 180:180 2.70E+00 1.98E+02 2.64E+02 95% KM (Chebyshev) UCL 1.80E+03 2.64E+02 mg/kg UCL UCL < Max
Sitewide C19-C40 Hydrocarbons (h) mg/kg 180:180 3.50E+01 1.89E+03 2.54E+03 95% Chebyshev (Mean, Sd) UCL 1.62E+04 2.54E+03 mg/kg UCL UCL < Max

VOCs  
Sitewide Benzene mg/kg 3:94 2.60E-04 J 3.90E-04 NC NC 5.60E-04 J 5.60E-04 mg/kg Max <5 detects
Sitewide Trichloroethene mg/kg 10:94 3.00E-04 J 2.60E-03 1.63E-03 95% KM (Percentile Bootstrap) UCL 6.00E-03 J 1.63E-03 mg/kg UCL UCL < Max

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
SVOC - Semivolatile Organic Compound.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Sample TEQs were calculated using EPA Advanced KM TEQ Calculator, Version 9.1 issued July, 31, 2014. The TEQs were then entered into ProUCL for UCL calculations.
TPH - Total Petroleum Hydrocarbons.
UCL - Upper confidence limit.
VOC - Volatile Organic Compound.
Z- EMPC - Estimated Maximum Potential Concentration.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 5 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL
      is used, unless otherwise noted. In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples.  For data sets with fewer than 5 samples or 5 detects, 
      the maximum concentration is used.
(h) Based on a review of available TPH hydrocarbon range data for SSP2 sediment samples, approximately 90% of the TPH is comprised of  hydrocarbons in the C19-C40 range and approximately 10% is comprised  of hydrocarbons 
      in the C9-C18 range. The fractions (0.9 and 0.10) were applied to the BHHRA TPH sediment data (for which analytical hydrocarbon ranges were not provided by the lab) to estimate the concentrations of C19-C40 and C9-C18 hydrocarbons 
      in each sample. 
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TABLE 4-9
EXPOSURE POINT CONCENTRATION SUMMARY – ACCESSIBLE SURFACE SEDIMENT RIVER MILES 0-3

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

RM 0-3 TCDD-TEQ mg/kg 25:25 9.14E-05 5.68E-04 1.17E-03 95% Chebyshev (Mean, Sd) UCL 2.77E-03 1.17E-03 mg/kg UCL UCL < Max
RM 0-3 Total PCBs mg/kg 25:25 2.88E-01 1.36E+00 2.64E+00 95% Chebyshev (Mean, Sd) UCL 7.56E+00 2.64E+00 mg/kg UCL UCL < Max
RM 0-3 PCBs (non-DLC) mg/kg 25:25 2.73E-01 1.29E+00 2.51E+00 95% Chebyshev (Mean, Sd) UCL 7.19E+00 2.51E+00 mg/kg UCL UCL < Max
RM 0-3 PCB-TEQ mg/kg 25:25 5.56E-06 2.04E-05 3.26E-05 95% Chebyshev (Mean, Sd) UCL 7.35E-05 3.26E-05 mg/kg UCL UCL < Max

INORGANICS
RM 0-3 Aluminum mg/kg 25:25 5.36E+03 1.08E+04 1.15E+04 95% Student's-t UCL 1.60E+04 J 1.15E+04 mg/kg UCL UCL < Max
RM 0-3 Antimony mg/kg 25:25 3.90E-01 J 7.32E-01 8.56E-01 95% Adjusted Gamma UCL 2.39E+00 J 8.56E-01 mg/kg UCL UCL < Max
RM 0-3 Arsenic, total mg/kg 25:25 6.40E+00 J 9.68E+00 1.07E+01 95% Adjusted Gamma UCL 1.80E+01 1.07E+01 mg/kg UCL UCL < Max
RM 0-3 Cadmium mg/kg 25:25 7.70E-01 2.71E+00 2.98E+00 95% Student's-t UCL 4.48E+00 J 2.98E+00 mg/kg UCL UCL < Max
RM 0-3 Chromium, total mg/kg 25:25 6.66E+01 J 1.09E+02 1.18E+02 95% Student's-t UCL 1.67E+02 1.18E+02 mg/kg UCL UCL < Max
RM 0-3 Chromium, hexavalent mg/kg 1:1 7.78E+00 J 7.78E+00 NC NC 7.78E+00 J 7.78E+00 mg/kg Max <5 samples
RM 0-3 Cobalt mg/kg 24:24 4.30E+00 8.19E+00 8.67E+00 95% Student's-t UCL 1.09E+01 J 8.67E+00 mg/kg UCL UCL < Max
RM 0-3 Copper mg/kg 32:32 9.92E+01 1.43E+02 1.53E+02 95% Student's-t UCL 2.21E+02 J 1.53E+02 mg/kg UCL UCL < Max
RM 0-3 Lead mg/kg 24:24 8.78E+01 1.76E+02 1.91E+02 95% Student's-t UCL 2.60E+02 J 1.91E+02 mg/kg UCL UCL < Max
RM 0-3 Manganese mg/kg 25:25 1.50E+02 J 3.23E+02 3.54E+02 95% Student's-t UCL 5.21E+02 J 3.54E+02 mg/kg UCL UCL < Max
RM 0-3 Mercury, total mg/kg 25:25 1.49E+00 2.28E+00 2.60E+00 95% Modified-t UCL 5.07E+00 J 2.60E+00 mg/kg UCL UCL < Max
RM 0-3 Thallium mg/kg 25:25 1.35E-01 1.82E-01 1.90E-01 95% Student's-t UCL 2.53E-01 J 1.90E-01 mg/kg UCL UCL < Max
RM 0-3 Vanadium mg/kg 25:25 1.11E+01 2.77E+01 2.95E+01 95% Student's-t UCL 3.80E+01 J 2.95E+01 mg/kg UCL UCL < Max

PESTICIDES
RM 0-3 Dieldrin mg/kg 25:25 9.30E-04 J 4.78E-03 8.12E-03    95% Chebyshev (MVUE) UCL (h) 2.44E-02 J 8.12E-03 mg/kg UCL UCL < Max

PAHs
RM 0-3 Benzo(a)anthracene mg/kg 25:25 3.90E-01 J 2.27E+00 2.70E+00 95% Student's-t UCL 5.62E+00 J 2.70E+00 mg/kg UCL UCL < Max
RM 0-3 Benzo(a)pyrene mg/kg 25:25 5.80E-01 J 3.05E+00 3.66E+00 95% Student's-t UCL 7.57E+00 J 3.66E+00 mg/kg UCL UCL < Max
RM 0-3 Benzo(b)fluoranthene mg/kg 25:25 5.20E-01 J 3.11E+00 3.70E+00 95% Student's-t UCL 7.73E+00 J 3.70E+00 mg/kg UCL UCL < Max
RM 0-3 Benzo(k)fluoranthene mg/kg 25:25 6.40E-01 J 1.70E+00 2.04E+00 95% Adjusted Gamma UCL 5.00E+00 J 2.04E+00 mg/kg UCL UCL < Max
RM 0-3 C2-Benzanthracene/chrysenes mg/kg 25:25 2.70E-01 J 1.76E+00 2.89E+00   95% Chebyshev (MVUE) UCL (h) 1.40E+01 J 2.89E+00 mg/kg UCL UCL < Max
RM 0-3 Chrysene mg/kg 25:25 5.90E-01 J 3.03E+00 3.65E+00 95% Student's-t UCL 8.87E+00 J 3.65E+00 mg/kg UCL UCL < Max
RM 0-3 Dibenzo(a,h)anthracene mg/kg 24:25 9.80E-02 J 3.60E-01 4.16E-01 95% KM (t) UCL 8.10E-01 J 4.16E-01 mg/kg UCL UCL < Max
RM 0-3 Indeno(1,2,3-cd)pyrene mg/kg 25:25 3.50E-01 J 1.70E+00 1.98E+00 95% Student's-t UCL 3.74E+00 J 1.98E+00 mg/kg UCL UCL < Max
RM 0-3 Naphthalene mg/kg 23:25 1.80E-01 J 4.67E-01 5.16E-01 95% KM (t) UCL 1.10E+00 J 5.16E-01 mg/kg UCL UCL < Max

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration Concentration (e)
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TABLE 4-9
EXPOSURE POINT CONCENTRATION SUMMARY – ACCESSIBLE SURFACE SEDIMENT RIVER MILES 0-3

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration Concentration (e)

SVOCs
RM 0-3 bis-(2-Ethylhexyl)phthalate mg/kg 25:25 6.14E-01 J 6.58E+00 7.92E+00 95% Student's-t UCL 2.00E+01 J 7.92E+00 mg/kg UCL UCL < Max

TPH
RM 0-3 TPH (C9-C18 Hydrocarbons) mg/kg 24:24 3.00E+01 2.00E+02 2.44E+02 95% Student's-t UCL 5.50E+02 2.44E+02 mg/kg UCL UCL < Max
RM 0-3 TPH (C19-C40 Hydrocarbons) mg/kg 24:24 2.70E+02 1.80E+03 2.19E+03 95% Student's-t UCL 4.95E+03 2.19E+03 mg/kg UCL UCL < Max

VOCs
RM 0-3 Benzene mg/kg 1:18 5.60E-04 J 5.60E-04 NC NC 5.60E-04 J 5.60E-04 mg/kg Max <5 detects
RM 0-3 Trichloroethene mg/kg 2:18 1.10E-03 J 1.60E-03 NC NC 2.10E-03 J 2.10E-03 mg/kg Max <5 detects

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RM - River miles.
SVOC - Semivolatile Organic Compound.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Sample TEQs were calculated using EPA Advanced KM TEQ Calculator, Version 9.1 issued July, 31, 2014. The TEQs were then entered into ProUCL for UCL calculations.
TPH - Total Petroleum Hydrocarbons.
UCL - Upper confidence limit.
VOC - Volatile Organic Compound.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 5 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL
      is used, unless otherwise noted. In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples.  For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used
(h) ProUCL does not recommend the use of the H-statistic as it often results in unstable UCL values; in these cases, the UCL based on a non-parametric statistic (95% Chebyshev (mean, Sd)) was selected.

Page 2 of 2

Final

July 2017

Final

July 2017



Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

RM 3-6 TCDD-TEQ mg/kg 30:30 3.96E-05 3.40E-04 4.84E-04 95% Chebyshev (Mean, Sd) UCL 1.13E-03 4.84E-04 mg/kg UCL UCL < Max
RM 3-6 Total PCBs mg/kg 30:30 3.62E-02 9.88E-01 1.46E+00 95% Chebyshev (Mean, Sd) UCL 3.34E+00 1.46E+00 mg/kg UCL UCL < Max
RM 3-6 PCBs (non-DLC) mg/kg 30:30 3.43E-02 9.34E-01 1.38E+00 95% Chebyshev (Mean, Sd) UCL 3.20E+00 1.38E+00 mg/kg UCL UCL < Max
RM 3-6 PCB-TEQ mg/kg 30:30 3.00E-07 1.53E-05 2.21E-05 95% Chebyshev (Mean, Sd) UCL 4.68E-05 2.21E-05 mg/kg UCL UCL < Max

INORGANICS
RM 3-6 Aluminum mg/kg 30:30 7.38E+03 1.13E+04 1.19E+04 95% Student's-t UCL 1.51E+04 J 1.19E+04 mg/kg UCL UCL < Max
RM 3-6 Antimony mg/kg 30:30 2.10E-01 J 1.20E+00 2.44E+00 95% Chebyshev (Mean, Sd) UCL 8.90E+00 J 2.44E+00 mg/kg UCL UCL < Max
RM 3-6 Arsenic, total mg/kg 30:30 4.70E+00 J 8.24E+00 9.29E+00 95% Modified-t UCL 2.10E+01 J 9.29E+00 mg/kg UCL UCL < Max
RM 3-6 Cadmium mg/kg 30:30 2.10E-01 J 3.16E+00 4.90E+00 95% Chebyshev (Mean, Sd) UCL 1.34E+01 J 4.90E+00 mg/kg UCL UCL < Max
RM 3-6 Chromium, total mg/kg 30:30 3.70E+01 J 1.07E+02 1.34E+02 95% Modified-t UCL 5.00E+02 J 1.34E+02 mg/kg UCL UCL < Max
RM 3-6 Chromium, hexavalent mg/kg 1:1 5.39E+00 J 5.39E+00 NC 5.39E+00 J 5.39E+00 mg/kg Max <5 samples
RM 3-6 Cobalt mg/kg 30:30 6.10E+00 8.73E+00 9.35E+00 95% Student's-t UCL 1.65E+01 J 9.35E+00 mg/kg UCL UCL < Max
RM 3-6 Copper mg/kg 31:31 2.58E+01 J 1.58E+02 1.86E+02 95% Adjusted Gamma UCL 4.76E+02 J 1.86E+02 mg/kg UCL UCL < Max
RM 3-6 Lead mg/kg 30:30 4.26E+01 2.28E+02 3.31E+02 95% Chebyshev (Mean, Sd) UCL 6.82E+02 J 3.31E+02 mg/kg UCL UCL < Max
RM 3-6 Manganese mg/kg 30:30 2.20E+02 J 4.12E+02 4.57E+02 95% Student's-t UCL 8.26E+02 J 4.57E+02 mg/kg UCL UCL < Max
RM 3-6 Mercury, total mg/kg 30:30 1.20E-01 1.96E+00 2.78E+00 95% Chebyshev (Mean, Sd) UCL 6.19E+00 J 2.78E+00 mg/kg UCL UCL < Max
RM 3-6 Thallium mg/kg 30:30 1.00E-01 J 1.83E-01 2.04E-01 95% Modified-t UCL 4.19E-01 J 2.04E-01 mg/kg UCL UCL < Max
RM 3-6 Vanadium mg/kg 30:30 1.95E+01 2.85E+01 2.98E+01 95% Student's-t UCL 3.43E+01 J 2.98E+01 mg/kg UCL UCL < Max

PESTICIDES
RM 3-6 Dieldrin mg/kg 30:30 6.59E-04 4.20E-03 5.40E-03 95% Adjusted Gamma UCL 1.90E-02 J 5.40E-03 mg/kg UCL UCL < Max

PAHs
RM 3-6 Benzo(a)anthracene mg/kg 30:30 1.70E-01 2.91E+00 4.66E+00 95% Chebyshev (Mean, Sd) UCL 1.30E+01 J 4.66E+00 mg/kg UCL UCL < Max
RM 3-6 Benzo(a)pyrene mg/kg 30:30 2.10E-01 3.40E+00 3.92E+00 95% Student's-t UCL 9.10E+00 J 3.92E+00 mg/kg UCL UCL < Max
RM 3-6 Benzo(b)fluoranthene mg/kg 30:30 9.33E-01 3.86E+00 4.39E+00 95% Student's-t UCL 5.65E+00 J 4.39E+00 mg/kg UCL UCL < Max
RM 3-6 Benzo(k)fluoranthene mg/kg 30:30 8.40E-02 1.76E+00 1.97E+00 95% Student's-t UCL 3.80E+00 J 1.97E+00 mg/kg UCL UCL < Max
RM 3-6 C2-Benzanthracene/chrysenes mg/kg 30:30 6.30E-02 J 4.51E+00 1.13E+01    95% Chebyshev (MVUE) UCL (h) 1.90E+01 J 1.13E+01 mg/kg UCL UCL < Max
RM 3-6 Chrysene mg/kg 30:30 2.00E-01 4.31E+00 7.01E+00 95% Chebyshev (Mean, Sd) UCL 1.90E+01 J 7.01E+00 mg/kg UCL UCL < Max
RM 3-6 Dibenzo(a,h)anthracene mg/kg 27:30 3.20E-02 J 3.86E-01 4.09E-01 95% KM (t) UCL 6.40E-01 J 4.09E-01 mg/kg UCL UCL < Max
RM 3-6 Indeno(1,2,3-cd)pyrene mg/kg 30:30 1.30E-01 2.04E+00 2.32E+00 95% Student's-t UCL 4.80E+00 J 2.32E+00 mg/kg UCL UCL < Max
RM 3-6 Naphthalene mg/kg 28:30 2.30E-02 6.02E-01 1.30E+00 95% KM (Chebyshev) UCL 5.30E+00 J 1.30E+00 mg/kg UCL UCL < Max

TABLE 4-10
EXPOSURE POINT CONCENTRATION SUMMARY – ACCESSIBLE SURFACE SEDIMENT RIVER MILES 3-6

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration Concentration (e)
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Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

TABLE 4-10
EXPOSURE POINT CONCENTRATION SUMMARY – ACCESSIBLE SURFACE SEDIMENT RIVER MILES 3-6

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration Concentration (e)

SVOCs
RM 3-6 bis-(2-Ethylhexyl)phthalate mg/kg 30:30 3.90E-01 1.67E+01 5.10E+01 95% Chebyshev (Mean, Sd) UCL 2.40E+02 J 5.10E+01 mg/kg UCL UCL < Max

TPH
RM 3-6 TPH (C9-C18 Hydrocarbons) mg/kg 30:30 6.00E+00 2.38E+02 2.93E+02 95% Student's-t UCL 8.10E+02 2.93E+02 mg/kg UCL UCL < Max
RM 3-6 TPH (C19-C40 Hydrocarbons) mg/kg 30:30 5.40E+01 2.14E+03 2.64E+03 95% Student's-t UCL 7.29E+03 2.64E+03 mg/kg UCL UCL < Max

VOCs
RM 3-6 Benzene mg/kg 0:19 ND ND ND ND ND ND -- -- Not detected
RM 3-6 Trichloroethene mg/kg 0:19 ND ND ND ND ND ND -- -- Not detected

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
ND - Not Detected.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RM - River miles. 
SVOC - Semivolatile Organic Compound.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Sample TEQs were calculated using EPA Advanced KM TEQ Calculator, Version 9.1 issued July, 31, 2014. The TEQs were then entered into ProUCL for UCL calculations.
TPH - Total Petroleum Hydrocarbons.
UCL - Upper confidence limit.
VOC - Volatile Organic Compound.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 5 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL
      is used, unless otherwise noted. In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples.  For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used. 
(h) ProUCL does not recommend the use of the H-statistic as it often results in unstable UCL values; in these cases, the UCL based on a non-parametric statistic (95% Chebyshev (mean, Sd)) was selected.
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Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

RM 6-9 TCDD-TEQ mg/kg 38:38 7.32E-07 3.22E-03 1.04E-02 97.5% Chebyshev (Mean, Sd) UCL 3.46E-02 1.04E-02 mg/kg UCL UCL < Max
RM 6-9 Total PCBs mg/kg 38:38 9.42E-03 3.13E+00 6.51E+00 95% Chebyshev (Mean, Sd) UCL 1.89E+01 6.51E+00 mg/kg UCL UCL < Max
RM 6-9 PCBs (non-DLC) mg/kg 38:38 8.91E-03 2.97E+00 6.19E+00 95% Chebyshev (Mean, Sd) UCL 1.78E+01 6.19E+00 mg/kg UCL UCL < Max
RM 6-9 PCB-TEQ mg/kg 38:38 4.09E-07 3.89E-05 7.69E-05 95% Chebyshev (Mean, Sd) UCL 2.30E-04 7.69E-05 mg/kg UCL UCL < Max

INORGANICS
RM 6-9 Aluminum mg/kg 38:38 3.46E+03 J 1.16E+04 1.26E+04 95% Student's-t UCL 1.80E+04 J 1.26E+04 mg/kg UCL UCL < Max
RM 6-9 Antimony mg/kg 37:38 5.10E-02 1.23E+00 1.92E+00 95% KM (Chebyshev) UCL 5.14E+00 J 1.92E+00 mg/kg UCL UCL < Max
RM 6-9 Arsenic, total mg/kg 38:38 1.26E+00 1.07E+01 1.37E+01 95% Adjusted Gamma UCL 3.74E+01 J 1.37E+01 mg/kg UCL UCL < Max
RM 6-9 Cadmium mg/kg 38:38 9.40E-02 J 6.31E+00 8.78E+00 95% Adjusted Gamma UCL 3.47E+01 J 8.78E+00 mg/kg UCL UCL < Max
RM 6-9 Chromium, total mg/kg 38:38 8.12E+00 J 2.12E+02 2.95E+02 95% Adjusted Gamma UCL 1.14E+03 J 2.95E+02 mg/kg UCL UCL < Max
RM 6-9 Chromium, hexavalent mg/kg NA NA NA NA NA NA NA -- -- Not analyzed
RM 6-9 Cobalt mg/kg 38:38 3.00E+00 8.28E+00 9.05E+00 95% Student's-t UCL 1.40E+01 J 9.05E+00 mg/kg UCL UCL < Max
RM 6-9 Copper mg/kg 41:41 8.57E+00 J 2.24E+02 2.80E+02 95% Adjusted Gamma UCL 7.06E+02 J 2.80E+02 mg/kg UCL UCL < Max
RM 6-9 Lead mg/kg 38:38 9.84E+00 3.10E+02 3.65E+02 95% Student's-t UCL 9.06E+02 J 3.65E+02 mg/kg UCL UCL < Max
RM 6-9 Manganese mg/kg 38:38 8.07E+01 J 4.64E+02 6.06E+02 95% Chebyshev (Mean, Sd) UCL 8.06E+02 J 6.06E+02 mg/kg UCL UCL < Max
RM 6-9 Mercury, total mg/kg 38:38 5.06E-02 3.72E+00 5.06E+00 95% Adjusted Gamma UCL 1.34E+01 J 5.06E+00 mg/kg UCL UCL < Max
RM 6-9 Thallium mg/kg 37:38 2.50E-02 2.05E-01 2.30E-01 95% KM (t) UCL 4.51E-01 J 2.30E-01 mg/kg UCL UCL < Max
RM 6-9 Vanadium mg/kg 38:38 8.22E+00 3.32E+01 3.96E+01 95% Adjusted Gamma UCL 1.10E+02 J 3.96E+01 mg/kg UCL UCL < Max

PESTICIDES
RM 6-9 Dieldrin mg/kg 38:38 9.30E-05 Z 7.71E-03 2.23E-02 95% Chebyshev (Mean, Sd) UCL 1.30E-01 J 2.23E-02 mg/kg UCL UCL < Max

PAHs
RM 6-9 Benzo(a)anthracene mg/kg 38:38 4.70E-02 2.71E+00 3.26E+00 95% Student's-t UCL 9.40E+00 J 3.26E+00 mg/kg UCL UCL < Max
RM 6-9 Benzo(a)pyrene mg/kg 38:38 7.00E-02 3.24E+00 4.93E+00 95% Chebyshev (Mean, Sd) UCL 1.10E+01 J 4.93E+00 mg/kg UCL UCL < Max
RM 6-9 Benzo(b)fluoranthene mg/kg 37:38 6.70E-02 4.07E+00 6.09E+00 95% Chebyshev (Mean, Sd) UCL 1.50E+01 J 6.09E+00 mg/kg UCL UCL < Max
RM 6-9 Benzo(k)fluoranthene mg/kg 38:38 8.00E-02 1.82E+00 2.13E+00 95% Student's-t UCL 4.80E+00 J 2.13E+00 mg/kg UCL UCL < Max
RM 6-9 C2-Benzanthracene/chrysenes mg/kg 38:38 6.33E-02 2.82E+00 5.59E+00 95% Chebyshev (Mean, Sd) UCL 1.70E+01 J 5.59E+00 mg/kg UCL UCL < Max
RM 6-9 Chrysene mg/kg 38:38 8.70E-02 3.88E+00 4.55E+00 95% Student's-t UCL 1.20E+01 J 4.55E+00 mg/kg UCL UCL < Max
RM 6-9 Dibenz(ah)anthracene mg/kg 37:38 1.90E-02 4.47E-01 6.86E-01 95% KM (Chebyshev) UCL 1.90E+00 6.86E-01 mg/kg UCL UCL < Max
RM 6-9 Indeno(1,2,3-cd)pyrene mg/kg 38:38 5.10E-02 2.17E+00 2.61E+00 95% Student's-t UCL 8.90E+00 J 2.61E+00 mg/kg UCL UCL < Max
RM 6-9 Naphthalene mg/kg 35:38 1.40E-02 8.66E-01 3.05E+00 97.5% KM (Chebyshev) UCL 1.40E+01 J 3.05E+00 mg/kg UCL UCL < Max

TABLE 4-11
EXPOSURE POINT CONCENTRATION SUMMARY – ACCESSIBLE SURFACE SEDIMENT RIVER MILES 6-9

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)
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Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

TABLE 4-11
EXPOSURE POINT CONCENTRATION SUMMARY – ACCESSIBLE SURFACE SEDIMENT RIVER MILES 6-9

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)

SVOCs
RM 6-9 bis-(2-Ethylhexyl)phthalate mg/kg 38:38 6.41E-02 J 1.86E+01 2.81E+01 95% Adjusted Gamma UCL 1.74E+02 J 2.81E+01 mg/kg UCL UCL < Max

TPH
RM 6-9 TPH (C9-C18 Hydrocarbons) mg/kg 36:38 2.70E+00 3.01E+02 5.40E+02 95% KM (Chebyshev) UCL 1.80E+03 5.40E+02 mg/kg UCL UCL < Max
RM 6-9 TPH (C19-C40 Hydrocarbons) mg/kg 35:38 3.50E+01 2.76E+03 3.87E+03 95% Adjusted Gamma UCL 1.62E+04 3.87E+03 mg/kg UCL UCL < Max

VOCs
RM 6-9 Benzene mg/kg 1:16 2.60E-04 J 2.60E-04 NC NC 2.60E-04 J 2.60E-04 mg/kg Max <5 detects
RM 6-9 Trichloroethene mg/kg 4:16 3.10E-03 J 3.70E-03 NC NC 5.00E-03 J 5.00E-03 mg/kg Max <5 detects

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NA - Not Analyzed.
NC - Not calculated. 
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RM - River miles.
SVOC - Semivolatile Organic Compound.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Sample TEQs were calculated using EPA Advanced KM TEQ Calculator, Version 9.1 issued July, 31, 2014. The TEQs were then entered into ProUCL for UCL calculations.
TPH - Total Petroleum Hydrocarbons.
UCL - Upper confidence limit.
VOC - Volatile Organic Compound.
Z- EMPC - Estimated Maximum Potential Concentration.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 5 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL
      is used, unless otherwise noted. In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples.  For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used. 
(h) ProUCL does not recommend the use of the H-statistic as it often results in unstable UCL values; in these cases, the UCL based on a non-parametric statistic (95% Chebyshev (mean, Sd)) was selected.
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Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

RM 6-9 East Bank TCDD-TEQ mg/kg 24:24 5.26E-06 4.32E-03 1.52E-02 97.5% Chebyshev (Mean, Sd) UCL 3.46E-02 1.52E-02 mg/kg UCL UCL < Max
RM 6-9 East Bank Total PCBs mg/kg 24:24 9.42E-03 3.72E+00 8.71E+00 95% Chebyshev (Mean, Sd) UCL 1.89E+01 8.71E+00 mg/kg UCL UCL < Max
RM 6-9 East Bank PCB (Non DLC) mg/kg 24:24 8.91E-03 3.53E+00 8.28E+00 95% Chebyshev (Mean, Sd) UCL 1.78E+01 8.28E+00 mg/kg UCL UCL < Max
RM 6-9 East Bank PCB-TEQ mg/kg 24:24 4.09E-07 4.71E-05 8.02E-05 95% Adjusted Gamma UCL 2.30E-04 8.02E-05 mg/kg UCL UCL < Max

INORGANICS
RM 6-9 East Bank Aluminum mg/kg 24:24 3.46E+03 J 1.17E+04 1.31E+04 95% Student's-t UCL 1.80E+04 J 1.31E+04 mg/kg UCL UCL < Max
RM 6-9 East Bank Antimony mg/kg 23:24 5.10E-02 1.43E+00 2.45E+00 95% KM (Chebyshev) UCL 5.14E+00 J 2.45E+00 mg/kg UCL UCL < Max
RM 6-9 East Bank Arsenic, total mg/kg 24:24 1.26E+00 1.17E+01 1.64E+01 95% Adjusted Gamma UCL 3.73E+01 J 1.64E+01 mg/kg UCL UCL < Max
RM 6-9 East Bank Cadmium mg/kg 24:24 9.40E-02 J 7.44E+00 1.22E+01 95% Adjusted Gamma UCL 3.47E+01 J 1.22E+01 mg/kg UCL UCL < Max
RM 6-9 East Bank Chromium, total mg/kg 24:24 8.12E+00 J 2.52E+02 3.99E+02 95% Adjusted Gamma UCL 1.14E+03 J 3.99E+02 mg/kg UCL UCL < Max
RM 6-9 East Bank Chromium, hexavalent mg/kg NA NA NA NA NA NA NA -- -- Not analyzed
RM 6-9 East Bank Cobalt mg/kg 24:24 3.00E+00 8.18E+00 9.22E+00 95% Student's-t UCL 1.40E+01 J 9.22E+00 mg/kg UCL UCL < Max
RM 6-9 East Bank Copper mg/kg 27:27 8.57E+00 J 2.48E+02 3.08E+02 95% Student's-t UCL 7.06E+02 J 3.08E+02 mg/kg UCL UCL < Max
RM 6-9 East Bank Lead mg/kg 24:24 9.84E+00 3.17E+02 4.00E+02 95% Student's-t UCL 9.06E+02 J 4.00E+02 mg/kg UCL UCL < Max
RM 6-9 East Bank Manganese mg/kg 24:24 8.07E+01 J 4.66E+02 5.38E+02 95% Student's-t UCL 8.06E+02 J 5.38E+02 mg/kg UCL UCL < Max
RM 6-9 East Bank Mercury, total mg/kg 24:24 1.22E-01 4.32E+00 6.51E+00 95% Adjusted Gamma UCL 1.34E+01 J 6.51E+00 mg/kg UCL UCL < Max
RM 6-9 East Bank Thallium mg/kg 24:24 3.50E-02 2.12E-01 2.54E-01 95% Student's-t UCL 4.51E-01 J 2.54E-01 mg/kg UCL UCL < Max
RM 6-9 East Bank Vanadium mg/kg 24:24 8.22E+00 3.50E+01 5.57E+01    95% Chebyshev (MVUE) UCL (h) 1.10E+02 J 5.57E+01 mg/kg UCL UCL < Max

PESTICIDES
RM 6-9 East Bank Dieldrin mg/kg 24:24 9.30E-05 Z 9.76E-03 3.27E-02 95% Chebyshev (Mean, Sd) UCL 1.30E-01 J 3.27E-02 mg/kg UCL UCL < Max

PAHs
RM 6-9 East Bank Benzo(a)anthracene mg/kg 24:24 1.20E-01 2.74E+00 3.44E+00 95% Student's-t UCL 9.40E+00 J 3.44E+00 mg/kg UCL UCL < Max
RM 6-9 East Bank Benzo(a)pyrene mg/kg 24:24 1.40E-01 3.29E+00 4.11E+00 95% Student's-t UCL 1.10E+01 J 4.11E+00 mg/kg UCL UCL < Max
RM 6-9 East Bank Benzo(b)fluoranthene mg/kg 24:24 1.70E-01 4.10E+00 4.99E+00 95% Student's-t UCL 1.10E+01 J 4.99E+00 mg/kg UCL UCL < Max
RM 6-9 East Bank Benzo(k)fluoranthene mg/kg 24:24 8.10E-02 1.87E+00 2.29E+00 95% Student's-t UCL 4.30E+00 J 2.29E+00 mg/kg UCL UCL < Max
RM 6-9 East Bank C2-Benzanthracene/chrysenes mg/kg 24:24 6.33E-02 2.73E+00 4.29E+00 95% Adjusted Gamma UCL 1.70E+01 J 4.29E+00 mg/kg UCL UCL < Max
RM 6-9 East Bank Chrysene mg/kg 24:24 1.30E-01 3.93E+00 4.75E+00 95% Student's-t UCL 8.50E+00 J 4.75E+00 mg/kg UCL UCL < Max
RM 6-9 East Bank Dibenzo(a,h)anthracene mg/kg 23:24 2.73E-02 4.10E-01 4.91E-01 95% KM (t) UCL 1.10E+00 J 4.91E-01 mg/kg UCL UCL < Max
RM 6-9 East Bank Indeno(1,2,3-cd)pyrene mg/kg 24:24 8.07E-02 1.99E+00 2.42E+00 95% Student's-t UCL 5.30E+00 J 2.42E+00 mg/kg UCL UCL < Max
RM 6-9 East Bank Naphthalene mg/kg 21:24 3.08E-02 J 5.38E-01 5.92E-01 95% KM (t) UCL 1.06E+00 J 5.92E-01 mg/kg UCL UCL < Max

TABLE 4-12
EXPOSURE POINT CONCENTRATION SUMMARY – ACCESSIBLE SURFACE SEDIMENT RIVER MILES 6-9 EAST BANK

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)
Exposure Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)
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Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

TABLE 4-12
EXPOSURE POINT CONCENTRATION SUMMARY – ACCESSIBLE SURFACE SEDIMENT RIVER MILES 6-9 EAST BANK

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)
Exposure Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)

SVOCs
RM 6-9 East Bank bis-(2-Ethylhexyl)phthalate mg/kg 24:24 6.41E-02 J 2.02E+01 3.57E+01 95% Adjusted Gamma UCL 1.74E+02 J 3.57E+01 mg/kg UCL UCL < Max

TPH
RM 6-9 East Bank TPH (C9-C18 Hydrocarbons) mg/kg 23:24 2.70E+00 3.45E+02 7.06E+02 95% KM (Chebyshev) UCL 1.80E+03 7.06E+02 mg/kg UCL UCL < Max
RM 6-9 East Bank TPH (C19-C40 Hydrocarbons) mg/kg 24:24 3.50E+01 3.13E+03 5.05E+03 95% Adjusted Gamma UCL 1.62E+04 5.05E+03 mg/kg UCL UCL < Max

VOCs
RM 6-9 East Bank Benzene mg/kg 1:10 2.60E-04 J 2.60E-04 NC NC 2.60E-04 J 2.60E-04 mg/kg Max <5 detects
RM 6-9 East Bank Trichloroethene mg/kg 3:10 3.10E-03 J 3.30E-03 NC NC 3.50E-03 J 3.50E-03 mg/kg Max <5 detects

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NA - Not Analyzed.
NC - Not calculated. 
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RM - River miles.
SVOC - Semivolatile Organic Compound.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Sample TEQs were calculated using EPA Advanced KM TEQ Calculator, Version 9.1 issued July, 31, 2014. The TEQs were then entered into ProUCL for UCL calculations.
TPH - Total Petroleum Hydrocarbons.
UCL - Upper confidence limit.
VOC - Volatile Organic Compound.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 5.0  using the ProUCL recommended method for handling non-detects. The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted. Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples.  For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used. 
(h) ProUCL does not recommend the use of the H-statistic as it often results in unstable UCL values; in these cases, the UCL based on a non-parametric statistic (95% Chebyshev (mean, Sd)) was selected.
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Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

RM 9-12 TCDD-TEQ mg/kg 55:55 6.12E-07 1.03E-03 2.48E-03 97.5% Chebyshev (Mean, Sd) UCL 1.20E-02 2.48E-03 mg/kg UCL UCL < Max
RM 9-12 Total PCBs mg/kg 55:55 1.75E-03 1.70E+00 3.62E+00 95% Chebyshev (Mean, Sd) UCL 1.42E+01 3.62E+00 mg/kg UCL UCL < Max
RM 9-12 PCBs (non-DLC) mg/kg 55:55 1.26E-03 1.61E+00 3.45E+00 95% Chebyshev (Mean, Sd) UCL 1.35E+01 3.45E+00 mg/kg UCL UCL < Max
RM 9-12 PCB-TEQ mg/kg 55:55 1.01E-07 2.29E-05 4.69E-05 95% Chebyshev (Mean, Sd) UCL 2.14E-04 4.69E-05 mg/kg UCL UCL < Max

INORGANICS
RM 9-12 Aluminum mg/kg 54:54 2.93E+03 8.72E+03 9.49E+03 95% Student's-t UCL 1.89E+04 J 9.49E+03 mg/kg UCL UCL < Max
RM 9-12 Antimony mg/kg 53:54 3.00E-02 J 1.05E+00 1.99E+00 95% KM (Chebyshev) UCL 1.18E+01 J 1.99E+00 mg/kg UCL UCL < Max
RM 9-12 Arsenic, total mg/kg 54:54 4.80E-01 J 6.26E+00 1.03E+01    95% Chebyshev (MVUE) UCL (h) 2.68E+01 J 1.03E+01 mg/kg UCL UCL < Max
RM 9-12 Cadmium mg/kg 54:54 7.40E-02 J 3.05E+00 5.19E+00 95% Chebyshev (Mean, Sd) UCL 1.80E+01 J 5.19E+00 mg/kg UCL UCL < Max
RM 9-12 Chromium, total mg/kg 54:54 4.03E+00 J 1.18E+02 1.97E+02   95% Chebyshev (MVUE) UCL (h) 1.18E+03 J 1.97E+02 mg/kg UCL UCL < Max
RM 9-12 Chromium, hexavalent mg/kg NA NA NA NA NA NA NA -- -- Not analyzed
RM 9-12 Cobalt mg/kg 54:54 2.19E+00 J 6.81E+00 7.37E+00 95% Student's-t UCL 1.48E+01 J 7.37E+00 mg/kg UCL UCL < Max
RM 9-12 Copper mg/kg 59:59 4.19E+00 J 1.36E+02 1.63E+02 95% Approximate Gamma UCL 4.84E+02 J 1.63E+02 mg/kg UCL UCL < Max
RM 9-12 Lead mg/kg 54:54 3.94E+00 2.44E+02 4.29E+02 95% Chebyshev (Mean, Sd) UCL 2.05E+03 4.29E+02 mg/kg UCL UCL < Max
RM 9-12 Manganese mg/kg 54:54 5.75E+01 4.95E+02 5.56E+02 95% Student's-t UCL 1.02E+03 J 5.56E+02 mg/kg UCL UCL < Max
RM 9-12 Mercury, total mg/kg 55:55 2.15E-02 2.29E+00 3.05E+00 95% Approximate Gamma UCL 2.15E+01 J 3.05E+00 mg/kg UCL UCL < Max
RM 9-12 Thallium mg/kg 53:54 2.90E-02 1.40E-01 1.62E-01 95% Approximate Gamma KM-UCL 5.20E-01 1.62E-01 mg/kg UCL UCL < Max
RM 9-12 Vanadium mg/kg 54:54 9.00E+00 2.45E+01 2.72E+01 95% Approximate Gamma UCL 7.43E+01 J 2.72E+01 mg/kg UCL UCL < Max

PESTICIDES
RM 9-12 Dieldrin mg/kg 52:55 1.07E-04 J 4.73E-03 7.52E-03 95% KM (Chebyshev) UCL 3.10E-02 7.52E-03 mg/kg UCL UCL < Max

PAHs
RM 9-12 Benzo(a)anthracene mg/kg 54:55 1.10E-03 2.64E+00 4.92E+00 97.5% KM (Chebyshev) UCL 1.56E+01 4.92E+00 mg/kg UCL UCL < Max
RM 9-12 Benzo(a)pyrene mg/kg 54:55 1.62E-03 3.07E+00 5.32E+00 97.5% KM (Chebyshev) UCL 1.34E+01 J 5.32E+00 mg/kg UCL UCL < Max
RM 9-12 Benzo(b)fluoranthene mg/kg 54:55 2.35E-03 3.83E+00 6.65E+00 97.5% KM (Chebyshev) UCL 1.68E+01 J 6.65E+00 mg/kg UCL UCL < Max
RM 9-12 Benzo(k)fluoranthene mg/kg 54:55 1.20E-03 1.78E+00 3.13E+00 97.5% KM (Chebyshev) UCL 8.95E+00 3.13E+00 mg/kg UCL UCL < Max
RM 9-12 C2-Benzanthracene/chrysenes mg/kg 53:55 8.58E-03 1.75E+00 2.86E+00 95% KM (Chebyshev) UCL 1.10E+01 J 2.86E+00 mg/kg UCL UCL < Max
RM 9-12 Chrysene mg/kg 55:55 1.30E-03 J 3.66E+00 4.34E+00 95% Student's-t UCL 1.45E+01 J 4.34E+00 mg/kg UCL UCL < Max
RM 9-12 Dibenzo(a,h)anthracene mg/kg 53:55 3.48E-03 3.30E-01 4.54E-01 95% KM (Chebyshev) UCL 1.00E+00 J 4.54E-01 mg/kg UCL UCL < Max
RM 9-12 Indeno(1,2,3-cd)pyrene mg/kg 54:55 1.25E-03 1.77E+00 2.05E+00 95% KM (t) UCL 6.47E+00 2.05E+00 mg/kg UCL UCL < Max
RM 9-12 Naphthalene mg/kg 50:55 5.87E-03 J 3.89E-01 5.68E-01 95% KM (Chebyshev) UCL 1.93E+00 5.68E-01 mg/kg UCL UCL < Max

TABLE 4-13
EXPOSURE POINT CONCENTRATION SUMMARY – ACCESSIBLE SURFACE SEDIMENT RIVER MILES 9-12

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)
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Point

Frequency of 
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Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

TABLE 4-13
EXPOSURE POINT CONCENTRATION SUMMARY – ACCESSIBLE SURFACE SEDIMENT RIVER MILES 9-12

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)

SVOCs
RM 9-12 bis-(2-Ethylhexyl)phthalate mg/kg 46:55 5.39E-02 J 1.30E+01 4.35E+01 97.5% KM (Chebyshev) UCL 2.87E+02 J 4.35E+01 mg/kg UCL UCL < Max

TPH
RM 9-12 TPH (C9-C18 Hydrocarbons) mg/kg 44:55 4.50E+00 1.61E+02 2.59E+02 95% KM (Chebyshev) UCL 9.50E+02 2.59E+02 mg/kg UCL UCL < Max
RM 9-12 TPH (C19-C40 Hydrocarbons) mg/kg 55:55 4.05E+01 1.76E+03 2.24E+03 95% Approximate Gamma UCL 8.55E+03 2.24E+03 mg/kg UCL UCL < Max

VOCs
RM 9-12 Benzene mg/kg 1:23 3.40E-04 J 3.40E-04 NC NC 3.40E-04 J 3.40E-04 mg/kg Max <5 detects
RM 9-12 Trichloroethene mg/kg 3:23 3.30E-04 J 2.50E-03 NC NC 6.00E-03 J 6.00E-03 mg/kg Max <5 detects

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NA - Not Analyzed.
NC - Not calculated. 
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RM - River miles. 
SVOC - Semivolatile Organic Compound.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Sample TEQs were calculated using EPA Advanced KM TEQ Calculator, Version 9.1 issued July, 31, 2014. The TEQs were then entered into ProUCL for UCL calculations.
TPH - Total Petroleum Hydrocarbons.
UCL - Upper confidence limit.
VOC - Volatile Organic Compound.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 5.0  using the ProUCL recommended method for handling non-detects. The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted. Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples.  For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used. 
(h) ProUCL does not recommend the use of the H-statistic as it often results in unstable UCL values; in these cases, the UCL based on a non-parametric statistic (95% Chebyshev (mean, Sd)) was selected.
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Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

RM 12-15 TCDD-TEQ mg/kg 18:18 3.32E-06 2.17E-04 4.70E-04 95% Adjusted Gamma UCL 1.67E-03 4.70E-04 mg/kg UCL UCL < Max
RM 12-15 Total PCBs mg/kg 18:18 6.85E-02 1.14E+00 3.03E+00 95% Chebyshev (Mean, Sd) UCL 7.44E+00 3.03E+00 mg/kg UCL UCL < Max
RM 12-15 PCBs (non-DLC) mg/kg 18:18 6.46E-02 1.09E+00 2.92E+00 95% Chebyshev (Mean, Sd) UCL 7.15E+00 2.92E+00 mg/kg UCL UCL < Max
RM 12-15 PCB-TEQ mg/kg 18:18 1.19E-06 1.22E-05 1.93E-05 95% Adjusted Gamma UCL 6.33E-05 1.93E-05 mg/kg UCL UCL < Max

INORGANICS
RM 12-15 Aluminum mg/kg 18:18 2.89E+03 6.92E+03 8.12E+03 95% Student's-t UCL 1.19E+04 8.12E+03 mg/kg UCL UCL < Max
RM 12-15 Antimony mg/kg 18:18 1.60E-01 6.99E-01 8.75E-01 95% Student's-t UCL 1.59E+00 8.75E-01 mg/kg UCL UCL < Max
RM 12-15 Arsenic, total mg/kg 18:18 8.20E-01 3.35E+00 4.21E+00 95% Student's-t UCL 1.02E+01 4.21E+00 mg/kg UCL UCL < Max
RM 12-15 Cadmium mg/kg 18:18 3.60E-01 J 2.18E+00 4.12E+00    95% Chebyshev (MVUE) UCL (h) 1.21E+01 J 4.12E+00 mg/kg UCL UCL < Max
RM 12-15 Chromium, total mg/kg 18:18 1.21E+01 5.47E+01 6.97E+01 95% Student's-t UCL 1.66E+02 J 6.97E+01 mg/kg UCL UCL < Max
RM 12-15 Chromium, hexavalent mg/kg 0:1 ND ND ND ND ND ND -- -- Not detected
RM 12-15 Cobalt mg/kg 18:18 2.70E+00 5.91E+00 6.55E+00 95% Student's-t UCL 8.33E+00 J 6.55E+00 mg/kg UCL UCL < Max
RM 12-15 Copper mg/kg 21:21 2.21E+01 J 8.73E+01 1.11E+02 95% Adjusted Gamma UCL 2.57E+02 J 1.11E+02 mg/kg UCL UCL < Max
RM 12-15 Lead mg/kg 18:18 6.34E+01 J 1.73E+02 2.20E+02 95% Adjusted Gamma UCL 5.44E+02 2.20E+02 mg/kg UCL UCL < Max
RM 12-15 Manganese mg/kg 18:18 1.27E+02 J 4.60E+02 5.78E+02 95% Student's-t UCL 1.07E+03 J 5.78E+02 mg/kg UCL UCL < Max
RM 12-15 Mercury, total mg/kg 18:18 1.89E-01 J 1.31E+00 2.04E+00 95% Adjusted Gamma UCL 5.50E+00 2.04E+00 mg/kg UCL UCL < Max
RM 12-15 Thallium mg/kg 18:18 4.10E-02 8.84E-02 1.02E-01 95% Student's-t UCL 1.43E-01 J 1.02E-01 mg/kg UCL UCL < Max
RM 12-15 Vanadium mg/kg 18:18 7.20E+00 2.12E+01 2.72E+01 95% Adjusted Gamma UCL 5.20E+01 J 2.72E+01 mg/kg UCL UCL < Max

PESTICIDES
RM 12-15 Dieldrin mg/kg 18:18 1.00E-03 J 4.60E-03 6.87E-03 95% Adjusted Gamma UCL 1.40E-02 6.87E-03 mg/kg UCL UCL < Max

PAHs
RM 12-15 Benzo(a)anthracene mg/kg 18:18 7.00E-01 J 2.09E+00 2.57E+00 95% Student's-t UCL 5.58E+00 2.57E+00 mg/kg UCL UCL < Max
RM 12-15 Benzo(a)pyrene mg/kg 18:18 9.50E-01 J 2.41E+00 3.04E+00 95% Adjusted Gamma UCL 6.63E+00 3.04E+00 mg/kg UCL UCL < Max
RM 12-15 Benzo(b)fluoranthene mg/kg 18:18 1.00E+00 2.98E+00 3.75E+00 95% Student's-t UCL 8.45E+00 3.75E+00 mg/kg UCL UCL < Max
RM 12-15 Benzo(k)fluoranthene mg/kg 18:18 5.90E-01 1.37E+00 1.73E+00 95% Adjusted Gamma UCL 3.92E+00 1.73E+00 mg/kg UCL UCL < Max
RM 12-15 C2-Benzanthracene/chrysenes 18:18 4.50E-01 1.27E+00 1.66E+00 95% Adjusted Gamma UCL 3.57E+00 1.66E+00 mg/kg UCL UCL < Max
RM 12-15 Chrysene mg/kg 18:18 1.10E+00 J 2.87E+00 3.60E+00 95% Adjusted Gamma UCL 7.84E+00 3.60E+00 mg/kg UCL UCL < Max
RM 12-15 Dibenzo(a,h)anthracene mg/kg 18:18 1.20E-01 J 2.84E-01 3.29E-01 95% Student's-t UCL 4.80E-01 J 3.29E-01 mg/kg UCL UCL < Max
RM 12-15 Indeno(1,2,3-cd)pyrene mg/kg 18:18 5.71E-01 1.57E+00 1.89E+00 95% Student's-t UCL 3.59E+00 1.89E+00 mg/kg UCL UCL < Max
RM 12-15 Naphthalene mg/kg 17:18 9.20E-02 3.13E-01 3.72E-01 95% KM (t) UCL 7.90E-01 3.72E-01 mg/kg UCL UCL < Max

TABLE 4-14
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Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

TABLE 4-14
EXPOSURE POINT CONCENTRATION SUMMARY – ACCESSIBLE SURFACE SEDIMENT RIVER MILES 12-15

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)

SVOCs
RM 12-15 bis-(2-Ethylhexyl)phthalate mg/kg 17:18 4.00E-01 5.38E+00 1.13E+01 95% KM (Chebyshev) UCL 2.50E+01 J 1.13E+01 mg/kg UCL UCL < Max

TPH
RM 12-15 TPH (C9-C18 Hydrocarbons) mg/kg 16:18 2.00E+01 1.27E+02 1.87E+02 95% Adjusted Gamma KM-UCL 5.00E+02 1.87E+02 mg/kg UCL UCL < Max
RM 12-15 TPH (C19-C40 Hydrocarbons) mg/kg 18:18 1.80E+02 1.30E+03 1.88E+03 95% Adjusted Gamma UCL 4.50E+03 1.88E+03 mg/kg UCL UCL < Max

VOCs
RM 12-15 Benzene mg/kg 0:10 ND ND ND ND ND ND -- -- Not detected
RM 12-15 Trichloroethene mg/kg 0:10 ND ND ND ND ND ND -- -- Not detected

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
ND - Not Detected.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RM - River miles. 
SVOC - Semivolatile Organic Compound.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Sample TEQs were calculated using EPA Advanced KM TEQ Calculator, Version 9.1 issued July, 31, 2014. The TEQs were then entered into ProUCL for UCL calculations.
TPH - Total Petroleum Hydrocarbons.
UCL - Upper confidence limit.
VOC - Volatile Organic Compound.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 5.0  using the ProUCL recommended method for handling non-detects. The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted. Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples.  For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used. 
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Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

RM 15-17.4 TCDD-TEQ mg/kg 14:14 1.73E-06 5.37E-06 6.56E-06 95% Student's-t UCL 1.02E-05 6.56E-06 mg/kg UCL UCL < Max
RM 15-17.4 Total PCBs mg/kg 14:14 1.04E-02 2.93E-01 1.18E+00 95% Chebyshev (Mean, Sd) UCL 2.92E+00 1.18E+00 mg/kg UCL UCL < Max
RM 15-17.5 PCBs (non-DLC) mg/kg 14:14 9.90E-03 2.66E-01 1.06E+00 95% Chebyshev (Mean, Sd) UCL 2.61E+00 1.06E+00 mg/kg UCL UCL < Max
RM 15-17.4 PCB-TEQ mg/kg 14:14 1.42E-07 5.31E-06 1.90E-05 95% Chebyshev (Mean, Sd) UCL 4.57E-05 1.90E-05 mg/kg UCL UCL < Max

INORGANICS
RM 15-17.4 Aluminum mg/kg 14:14 2.76E+03 3.98E+03 4.32E+03 95% Student's-t UCL 5.23E+03 4.32E+03 mg/kg UCL UCL < Max
RM 15-17.4 Antimony mg/kg 13:14 1.10E-01 J 1.55E+00 3.88E+00 95% KM (Chebyshev) UCL 7.20E+00 J 3.88E+00 mg/kg UCL UCL < Max
RM 15-17.4 Arsenic, total mg/kg 14:14 8.00E-01 2.39E+00 4.23E+00    95% Chebyshev (MVUE) UCL (h) 1.06E+01 4.23E+00 mg/kg UCL UCL < Max
RM 15-17.4 Cadmium mg/kg 14:14 9.10E-02 8.91E-01 1.22E+00 95% Student's-t UCL 2.12E+00 1.22E+00 mg/kg UCL UCL < Max
RM 15-17.4 Chromium, total mg/kg 14:14 9.60E+00 2.12E+01 2.81E+01 95% Student's-t UCL 6.67E+01 2.81E+01 mg/kg UCL UCL < Max
RM 15-17.4 Chromium, hexavalent mg/kg NA NA NA NA NA NA NA -- -- Not analyzed
RM 15-17.4 Cobalt mg/kg 14:14 2.44E+00 3.66E+00 4.02E+00 95% Student's-t UCL 5.20E+00 4.02E+00 mg/kg UCL UCL < Max
RM 15-17.4 Copper mg/kg 17:17 7.72E+00 J 4.52E+01 6.46E+01 95% Adjusted Gamma UCL 1.60E+02 6.46E+01 mg/kg UCL UCL < Max
RM 15-17.4 Lead mg/kg 12:12 1.77E+01 J 1.73E+02 3.45E+02 95% Adjusted Gamma UCL 5.89E+02 J 3.45E+02 mg/kg UCL UCL < Max
RM 15-17.4 Manganese mg/kg 14:14 1.01E+02 J 2.58E+02 3.78E+02 95% Adjusted Gamma UCL 8.64E+02 3.78E+02 mg/kg UCL UCL < Max
RM 15-17.4 Mercury, total mg/kg 14:14 6.80E-02 3.39E-01 4.88E-01 95% Student's-t UCL 1.30E+00 4.88E-01 mg/kg UCL UCL < Max
RM 15-17.4 Thallium mg/kg 13:14 2.90E-02 4.80E-02 7.63E-02 95% KM (Chebyshev) UCL 1.30E-01 7.63E-02 mg/kg UCL UCL < Max
RM 15-17.4 Vanadium mg/kg 14:14 6.25E+00 1.13E+01 1.28E+01 95% Student's-t UCL 1.82E+01 1.28E+01 mg/kg UCL UCL < Max

PESTICIDES
RM 15-17.4 Dieldrin mg/kg 13:14 4.20E-04 3.50E-03 7.30E-03 95% KM (Chebyshev) UCL 1.40E-02 7.30E-03 mg/kg UCL UCL < Max

PAHs
RM 15-17.4 Benzo(a)anthracene mg/kg 14:14 8.30E-02 3.00E+00 4.16E+00 95% Student's-t UCL 7.60E+00 J 4.16E+00 mg/kg UCL UCL < Max
RM 15-17.4 Benzo(a)pyrene mg/kg 14:14 1.20E-01 3.30E+00 4.82E+00 95% Student's-t UCL 1.20E+01 J 4.82E+00 mg/kg UCL UCL < Max
RM 15-17.4 Benzo(b)fluoranthene mg/kg 14:14 7.30E-02 3.29E+00 4.82E+00 95% Student's-t UCL 1.10E+01 4.82E+00 mg/kg UCL UCL < Max
RM 15-17.4 Benzo(k)fluoranthene mg/kg 14:14 1.10E-01 1.60E+00 2.18E+00 95% Student's-t UCL 3.90E+00 2.18E+00 mg/kg UCL UCL < Max
RM 15-17.4 C2-Benzanthracene/chrysenes mg/kg 14:14 9.70E-02 J 1.40E+00 2.67E+00 95% Adjusted Gamma UCL 8.40E+00 J 2.67E+00 mg/kg UCL UCL < Max
RM 15-17.4 Chrysene mg/kg 14:14 1.10E-01 3.50E+00 5.04E+00 95% Student's-t UCL 1.20E+01 J 5.04E+00 mg/kg UCL UCL < Max
RM 15-17.4 Dibenzo(a,h)anthracene mg/kg 14:14 2.50E-02 4.90E-01 8.86E-01 95% Adjusted Gamma UCL 2.20E+00 J 8.86E-01 mg/kg UCL UCL < Max
RM 15-17.4 Indeno(1,2,3-cd)pyrene mg/kg 14:14 6.30E-02 1.70E+00 2.24E+00 95% Student's-t UCL 4.10E+00 2.24E+00 mg/kg UCL UCL < Max
RM 15-17.4 Naphthalene mg/kg 11:14 9.80E-03 3.70E-01 4.63E-01 95% KM (t) UCL 1.20E+00 J 4.63E-01 mg/kg UCL UCL < Max

TABLE 4-15
EXPOSURE POINT CONCENTRATION SUMMARY – ACCESSIBLE SURFACE SEDIMENT RIVER MILES 15-17.4

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)
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Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium:  Accessible Surface Sediment

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

TABLE 4-15
EXPOSURE POINT CONCENTRATION SUMMARY – ACCESSIBLE SURFACE SEDIMENT RIVER MILES 15-17.4

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)

SVOCs
RM 15-17.4 bis-(2-Ethylhexyl)phthalate mg/kg 9:14 9.70E-02 J 9.90E-01 1.01E+00 95% KM (t) UCL 2.20E+00 1.01E+00 mg/kg UCL UCL < Max

TPH
RM 15-17.4 TPH (C9-C18 Hydrocarbons) mg/kg 14:14 9.00E+00 4.74E+01 1.53E+02 95% Chebyshev (Mean, Sd) UCL 3.60E+02 1.53E+02 mg/kg UCL UCL < Max
RM 15-17.4 TPH (C19-C40 Hydrocarbons) mg/kg 14:14 8.10E+01 4.26E+02 1.38E+03 95% Chebyshev (Mean, Sd) UCL 3.24E+03 1.38E+03 mg/kg UCL UCL < Max

VOCs
RM 15-17.4 Benzene mg/kg 0:8 ND ND ND ND ND ND -- -- Not detected
RM 15-17.4 Trichloroethene mg/kg 1:8 3.00E-04 J 3.00E-04 NC NC 3.00E-04 J 3.00E-04 mg/kg Max <5 detects

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NA - Not Analyzed.
NC - Not calculated. 
ND - Not Detected.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RM - River miles. 
SVOC - Semivolatile Organic Compound.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Sample TEQs were calculated using EPA Advanced KM TEQ Calculator, Version 9.1 issued July, 31, 2014. The TEQs were then entered into ProUCL for UCL calculations.
TPH - Total Petroleum Hydrocarbons.
UCL - Upper confidence limit.
VOC - Volatile Organic Compound.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 5.0  using the ProUCL recommended method for handling non-detects. The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted. Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples.  For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used. 
(h) ProUCL does not recommend the use of the H-statistic as it often results in unstable UCL values; in these cases, the UCL based on a non-parametric statistic (95% Chebyshev (mean, Sd)) was selected.
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TABLE 4-16
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future
Medium:  Surface Water
Exposure Medium:  Surface Water

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

Sitewide TCDD-TEQ ug/L 133:143 9.59E-07 J 6.55E-06 7.18E-06 95% KM (BCA) UCL 5.59E-05 (h) 7.18E-06 ug/L UCL UCL < Max
Sitewide TCDD-TEQ (Dissolved) (i) ug/L 133:143 2.88E-07 J 1.96E-06 2.18E-06 95% KM (BCA) UCL 1.68E-05 (h) 2.18E-06 ug/L UCL UCL < Max
Sitewide PCB, TOTAL ug/L 144:144 4.24E-05 1.67E-02 1.82E-02 95% Approximate Gamma UCL 6.51E-02 1.82E-02 ug/L UCL UCL < Max
Sitewide PCB, TOTAL (Dissolved) (i) ug/L 144:144 1.27E-05 5.00E-03 5.46E-03 95% Approximate Gamma UCL 1.95E-02 5.46E-03 ug/L UCL UCL < Max
Sitewide PCB (non-DLC) ug/L 144:144 3.89E-05 1.59E-02 1.74E-02 95% Approximate Gamma UCL 6.17E-02 1.74E-02 ug/L UCL UCL < Max
Sitewide PCB (non-DLC) (Dissolved) (i) ug/L 144:144 1.17E-05 4.78E-03 5.22E-03 95% Approximate Gamma UCL 1.85E-02 5.22E-03 ug/L UCL UCL < Max
Sitewide PCB-TEQ ug/L 143:143 4.94E-08 J 2.55E-07 3.40E-07 95% Chebyshev (Mean, Sd) UCL 1.59E-06 J 3.40E-07 ug/L UCL UCL < Max
Sitewide PCB TEQ (Dissolved) (i) ug/L 143:143 1.48E-08 J 7.64E-08 1.02E-07 95% Chebyshev (Mean, Sd) UCL 4.76E-07 J 1.02E-07 ug/L UCL UCL < Max

INORGANICS
Sitewide Antimony ug/L 39:92 1.74E-01 5.26E-01 5.41E-01 95% KM (% Bootstrap) UCL 1.84E+00 J 5.41E-01 ug/L UCL UCL < Max
Sitewide Arsenic ug/L 91:92 6.00E-01 1.22E+00 1.29E+00 95% Approximate Gamma KM-UCL 2.30E+00 1.29E+00 ug/L UCL UCL < Max
Sitewide Chromium ug/L 90:92 4.00E-01 2.66E+00 2.97E+00 95% KM (BCA) UCL 1.35E+01 2.97E+00 ug/L UCL UCL < Max
Sitewide Cobalt ug/L 92:92 1.36E-01 3.32E-01 3.64E-01 95% Modified-t UCL 1.29E+00 J 3.64E-01 ug/L UCL UCL < Max
Sitewide Lead ug/L 144:144 1.04E-01 4.93E+00 5.44E+00 95% Approximate Gamma UCL 2.59E+01 J 5.44E+00 ug/L UCL UCL < Max
Sitewide Manganese ug/L 92:92 4.11E+01 J 9.13E+01 9.54E+01 95% Approximate Gamma UCL 1.49E+02 9.54E+01 ug/L UCL UCL < Max
Sitewide Thallium ug/L 23:92 2.00E-03 J 1.10E-02 9.76E-03 95% KM (% Bootstrap) UCL 2.80E-02 9.76E-03 ug/L UCL UCL < Max

PESTICIDES

Sitewide Dieldrin ug/L 83:92 1.60E-04 J 1.04E-03 1.06E-03 95% KM (t) UCL; 
95% KM (Percentile Bootstrap) UCL 2.33E-03 1.06E-03 ug/L UCL UCL < Max

PAHs
Sitewide Benzo(a)anthracene ug/L 90:92 3.76E-03 J 2.58E-02 2.93E-02 95% Approximate Gamma KM-UCL 1.04E-01 2.93E-02 ug/L UCL UCL < Max
Sitewide Benzo(a)pyrene ug/L 80:92 7.14E-03 J 4.30E-02 4.54E-02 95% KM (BCA) UCL 2.08E-01 4.54E-02 ug/L UCL UCL < Max
Sitewide Benzo(b)fluoranthene ug/L 85:92 8.48E-03 J 5.88E-02 6.44E-02 95% Approximate Gamma KM-UCL 2.50E-01 6.44E-02 ug/L UCL UCL < Max
Sitewide Dibenzo(a,h)anthracene ug/L 73:92 1.03E-03 J 8.55E-03 8.90E-03 95% KM (BCA) UCL 4.33E-02 8.90E-03 ug/L UCL UCL < Max
Sitewide Indeno(1,2,3-cd)pyrene ug/L 86:92 4.10E-03 J 2.95E-02 3.26E-02 95% KM (BCA) UCL 1.45E-01 3.26E-02 ug/L UCL UCL < Max

SVOCs
Sitewide bis-(2-Ethylhexyl)phthalate ug/L 7:75 1.30E+00 J 2.90E+00 1.99E+00  95% KM (Percentile Bootstrap) UCL 6.00E+00 1.99E+00 ug/L UCL UCL < Max

VOCs
Sitewide Benzene ug/L 4:92 7.00E-02 J 7.00E-02 NC NC 8.00E-02 J 8.00E-02 ug/L Max < 5 detects

Sitewide Bromodichloromethane ug/L 14:92 1.00E-01 J 1.20E-01 1.34E-01 95% KM (t) UCL; 
95% KM (Percentile Bootstrap) UCL 1.70E-01 J 1.34E-01 ug/L UCL UCL < Max

Sitewide Chloroform ug/L 45:92 8.00E-02 J 2.00E-01 2.14E-01 95% KM (Percentile Bootstrap) UCL 3.90E-01 J 2.14E-01 ug/L UCL UCL < Max
Sitewide Trichloroethene ug/L 77:92 1.00E-01 J 2.50E-01 2.76E-01 95% KM (BCA) UCL 6.00E-01 2.76E-01 ug/L UCL UCL < Max

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration Concentration (e)
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TABLE 4-16
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future
Medium:  Surface Water
Exposure Medium:  Surface Water

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration Concentration (e)

Notes: 
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
SVOC - Semivolatile Organic Compound.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Sample TEQs were calculated using EPA Advanced KM TEQ Calculator, Version 9.1 issued July, 31, 2014. The TEQs were then entered into ProUCL for UCL calculations.
TPH - Total Petroleum Hydrocarbons.
UCL - Upper confidence limit.
VOC - Volatile Organic Compound.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using  Version 5.0  using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.  EPA Advanced KM TEQ Calculator, Version 9.1 (July, 31, 2014) used for TCDD-TEQ and PCB-TEQ.
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.
(h) Sample 11A-CE04-TTR1 was identified as an outlier for TCDD, and was excluded from the EPC data set for TCDD-TEQ.
(i) Dissolved concentrations estimated from total concentrations for dioxins/furans and PCBs based on ratio of particulate and dissolved fractions as measured in high volume surface water sampling (see Appendix E).
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TABLE 4-17
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE FISH TISSUE - AMERICAN EEL (SKINLESS FILLET)

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Fish Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)
American eel-Fillet (skinless)
Sitewide TCDD-TEQ mg/kg 32:32 5.07E-07  1.41E-05 1.71E-05 95% Student's-t UCL 4.15E-05  1.71E-05 mg/kg UCL UCL < Max
Sitewide PCBs, total mg/kg 32:32 2.74E-01  1.07E+00 1.30E+00 95% Approximate Gamma UCL 4.34E+00  1.30E+00 mg/kg UCL UCL < Max
Sitewide PCBs (non-DLC) mg/kg 32:32 2.45E-01 9.73E-01 1.18E+00 95% Approximate Gamma UCL 4.14E+00 1.18E+00 mg/kg UCL UCL < Max
Sitewide PCBs-TEQ mg/kg 32:32 7.45E-07  4.81E-06 5.85E-06 95% Approximate Gamma UCL 1.40E-05  5.85E-06 mg/kg UCL UCL < Max

INORGANICS
Sitewide Antimony (i) mg/kg 4:32 6.00E-03 J 1.20E-02 NC NC 2.00E-02 J 2.00E-02 mg/kg Max < 5 detects
Sitewide Chromium, total mg/kg 11:32 5.00E-02 J 8.50E-02 7.16E-02  95% KM (% Bootstrap) UCL 1.50E-01 J 7.16E-02 mg/kg UCL UCL < Max
Sitewide Cobalt (i) mg/kg 17:19 6.00E-03 J 1.20E-02 1.31E-02 95% KM (t) UCL (h) 2.40E-02 J 1.31E-02 mg/kg UCL UCL < Max
Sitewide Methyl Mercury mg/kg 32:32 1.70E-01  4.20E-01 4.84E-01 95% Approximate Gamma UCL 1.10E+00 J 4.84E-01 mg/kg UCL UCL < Max
Sitewide Mercury, Inorganic mg/kg 8:32 1.00E-02  4.50E-02 3.22E-02    95% KM (Percentile Bootstrap) UCL 1.20E-01  3.22E-02 mg/kg UCL UCL < Max
Sitewide Selenium mg/kg 32:32 2.60E-01  5.10E-01 6.53E-01 95% Modified-t UCL 2.80E+00  6.53E-01 mg/kg UCL UCL < Max
Sitewide Thallium mg/kg 2:32 6.20E-03 J 6.30E-03 NC NC 6.30E-03 J 6.30E-03 mg/kg Max < 5 detects

PESTICIDES
Sitewide 4,4'-DDD mg/kg 28:32 1.30E-02 J 5.00E-02 5.42E-02 95% KM (BCA) UCL 1.10E-01 J 5.42E-02 mg/kg UCL UCL < Max
Sitewide 4,4'-DDE mg/kg 32:32 3.50E-02 J 1.10E-01 1.25E-01 95% Student's-t UCL 2.30E-01 J 1.25E-01 mg/kg UCL UCL < Max
Sitewide 4,4'-DDT mg/kg 25:32 2.30E-03 J 7.20E-03 7.79E-03    95% KM (Percentile Bootstrap) UCL 1.70E-02 J 7.79E-03 mg/kg UCL UCL < Max
Sitewide Aldrin (i) mg/kg 2:32 3.00E-05 J 3.20E-05 NC NC 3.40E-05 J 3.40E-05 mg/kg Max < 5 detects
Sitewide cis-Chlordane mg/kg 32:32 1.10E-02  4.00E-02 4.98E-02 95% Approximate Gamma UCL 2.60E-01 J 4.98E-02 mg/kg UCL UCL < Max
Sitewide cis-Nonachlor mg/kg 32:32 5.10E-03 J 1.60E-02 1.81E-02 95% Student's-t UCL 3.10E-02 J 1.81E-02 mg/kg UCL UCL < Max
Sitewide Dieldrin mg/kg 32:32 9.40E-03 J 3.00E-02 3.53E-02 95% Approximate Gamma UCL 1.00E-01 J 3.53E-02 mg/kg UCL UCL < Max
Sitewide gamma-Chlordane mg/kg 28:32 3.40E-03 J 9.60E-03 1.05E-02    95% KM (BCA) UCL 2.00E-02 J 1.05E-02 mg/kg UCL UCL < Max
Sitewide Heptachlor Epoxide mg/kg 32:32 4.30E-03 J 1.10E-02 1.30E-02 95% Student's-t UCL 2.70E-02 J 1.30E-02 mg/kg UCL UCL < Max
Sitewide Hexachlorobenzene mg/kg 30:32 9.50E-04 J 4.70E-03 5.39E-03    95% KM (t) UCL 1.10E-02 J 5.39E-03 mg/kg UCL UCL < Max
Sitewide Oxychlordane mg/kg 32:32 8.20E-03 J 3.10E-02 3.81E-02 95% Approximate Gamma UCL 8.80E-02 J 3.81E-02 mg/kg UCL UCL < Max
Sitewide trans-Nonachlor mg/kg 30:32 3.30E-03 J 1.00E-02 1.14E-02    95% KM (t) UCL 2.30E-02 J 1.14E-02 mg/kg UCL UCL < Max

PAHs
Sitewide Benzo(a)pyrene mg/kg 2:32 6.90E-04 J 7.90E-04 NC NC 8.80E-04 J 8.80E-04 mg/kg Max < 5 detects
Sitewide Benzo(a)anthracene (i) mg/kg 0:32 ND ND NC NC ND  ND mg/kg -- ND

SVOCs
Sitewide bis-(2-Ethylhexyl)phthalate mg/kg 2:32 9.00E-01 J 1.20E+00 NC NC 1.40E+00 J 1.40E+00 mg/kg Max < 5 detects

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)
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TABLE 4-17
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE FISH TISSUE - AMERICAN EEL (SKINLESS FILLET)

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Fish Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
ND - Not Detected.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Calculated based on the sum of detected congeners.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 4.1 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

Where a mixed diet COPC is not detected, the EPC is assumed to be zero for deriving EPCs for the mixed diet.
(h) ProUCL Version 5.0 used.
(i) Not a COPC in this species, but included as a COPC for the mixed fish diet. ProUCL version 5.0 used.
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Fish Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)
Channel catfish-Fillet (skinless)
Sitewide TCDD-TEQ mg/kg 11:11 9.74E-06  2.88E-05 4.28E-05 95% Approximate Gamma UCL 7.97E-05  4.28E-05 mg/kg UCL UCL < Max
Sitewide PCBs, total mg/kg 11:11 1.90E-01  5.00E-01 7.22E-01 95% Approximate Gamma UCL 1.27E+00  7.22E-01 mg/kg UCL UCL < Max
Sitewide PCBs (non-DLC) mg/kg 11:11 1.79E-01 4.61E-01 6.62E-01 95% Approximate Gamma UCL 1.17E+00 6.62E-01 mg/kg UCL UCL < Max
Sitewide PCBs-TEQ mg/kg 11:11 1.90E-06  6.25E-06 8.65E-06 95% Student's-t UCL 1.61E-05  8.65E-06 mg/kg UCL UCL < Max

INORGANICS
Sitewide Antimony (i) mg/kg 2:11 4.00E-03 J 7.00E-03 NC NC 1.00E-02 J 1.00E-02 mg/kg Max < 5 detects
Sitewide Chromium, total mg/kg 10:11 2.00E-02 J 5.80E-02 7.18E-02    95% KM (t) UCL 1.10E-01  7.18E-02 mg/kg UCL UCL < Max
Sitewide Cobalt (i) mg/kg 1:11 2.00E-02 J 2.00E-02 NC NC 2.00E-02 J 2.00E-02 mg/kg Max < 5 detects
Sitewide Methyl Mercury mg/kg 11:11 4.90E-02  1.50E-01 2.05E-01 95% Student's-t UCL 3.70E-01  2.05E-01 mg/kg UCL UCL < Max
Sitewide Mercury, Inorganic mg/kg 6:11 1.80E-02  4.30E-02 4.55E-02    95% KM (Percentile Bootstrap) UCL 8.00E-02  4.55E-02 mg/kg UCL UCL < Max
Sitewide Selenium (i) mg/kg 11:11 1.20E-01  1.60E-01 1.79E-01 95% Student's-t UCL (h) 2.10E-01  1.79E-01 mg/kg UCL UCL < Max
Sitewide Thallium mg/kg 5:11 4.00E-04 J 1.80E-03 1.64E-03    95% KM (BCA) UCL 6.90E-03  1.64E-03 mg/kg UCL UCL < Max

PESTICIDES
Sitewide 4,4'-DDD mg/kg 10:11 4.00E-03 J 2.70E-02 5.21E-02  95% KM (Chebyshev) UCL 7.70E-02 J 5.21E-02 mg/kg UCL UCL < Max
Sitewide 4,4'-DDE mg/kg 11:11 7.00E-03 J 5.10E-02 7.16E-02 95% Student's-t UCL 1.30E-01 J 7.16E-02 mg/kg UCL UCL < Max
Sitewide 4,4'-DDT (i) mg/kg 8:11 8.60E-04 J 4.30E-03 4.97E-03 95% KM (t) UCL (h) 8.20E-03 J 4.97E-03 mg/kg UCL UCL < Max
Sitewide Aldrin (i) mg/kg 6:11 3.70E-05 J 1.10E-04 1.25E-04    95% KM (Percentile Bootstrap) UCL 2.10E-04 J 1.25E-04 mg/kg UCL UCL < Max
Sitewide cis-Chlordane mg/kg 11:11 8.00E-03 J 3.00E-02 4.03E-02 95% Student's-t UCL 7.70E-02 J 4.03E-02 mg/kg UCL UCL < Max
Sitewide cis-Nonachlor mg/kg 9:11 1.30E-03 J 1.20E-02 1.50E-02    95% KM (t) UCL 2.70E-02 J 1.50E-02 mg/kg UCL UCL < Max
Sitewide Dieldrin mg/kg 11:11 4.90E-03 J 1.50E-02 1.95E-02 95% Student's-t UCL 3.50E-02 J 1.95E-02 mg/kg UCL UCL < Max
Sitewide gamma-Chlordane mg/kg 11:11 4.70E-03 J 1.40E-02 1.95E-02 95% Approximate Gamma UCL 4.10E-02 J 1.95E-02 mg/kg UCL UCL < Max
Sitewide Heptachlor Epoxide mg/kg 11:11 2.70E-03 J 6.90E-03 8.95E-03 95% Student's-t UCL 1.50E-02 J 8.95E-03 mg/kg UCL UCL < Max
Sitewide Hexachlorobenzene mg/kg 11:11 5.00E-04 J 2.40E-03 6.68E-03 95% Chebyshev (Mean,Sd) UCL (h) 1.20E-02 J 6.68E-03 mg/kg UCL UCL < Max
Sitewide Oxychlordane mg/kg 11:11 1.80E-03 J 9.90E-03 1.62E-02 95% Approximate Gamma UCL 2.90E-02 J 1.62E-02 mg/kg UCL UCL < Max
Sitewide trans-Nonachlor mg/kg 10:11 4.50E-03 J 1.40E-02 1.82E-02    95% KM (BCA) UCL 3.50E-02 J 1.82E-02 mg/kg UCL UCL < Max

PAHs
Sitewide Benzo(a)pyrene (i) mg/kg 0:11 ND ND NC NC ND  ND mg/kg -- ND
Sitewide Benzo(a)anthracene (i) mg/kg 2:11 1.60E-03 J 1.90E-03 NC NC 2.20E-03 J 2.20E-03 mg/kg Max < 5 detects

SVOCs
Sitewide bis-(2-Ethylhexyl)phthalate (i) mg/kg 0:11 ND ND NC NC ND  ND mg/kg -- ND

TABLE 4-18
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE FISH TISSUE - CHANNEL CATFISH (SKINLESS FILLET)

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Fish Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

TABLE 4-18
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE FISH TISSUE - CHANNEL CATFISH (SKINLESS FILLET)

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
ND - Not Detected.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Calculated based on the sum of detected congeners.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 4.1 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

Where a mixed diet COPC is not detected, the EPC is assumed to be zero for deriving EPCs for the mixed diet.
(h) ProUCL Version 5.0 used.
(i) Not a COPC in this species, but included as a COPC for the mixed fish diet. ProUCL Version 5.0 used.
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Fish Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)
Common Carp-Fillet (skin-on)
Sitewide TCDD-TEQ mg/kg 12:12 1.42E-05  2.79E-04 4.07E-04 95% Student's-t UCL 7.56E-04  4.07E-04 mg/kg UCL UCL < Max
Sitewide PCBs, total mg/kg 12:12 8.46E-01  4.76E+00 7.11E+00 95% Approximate Gamma UCL 1.48E+01  7.11E+00 mg/kg UCL UCL < Max
Sitewide PCBs (non-DLC) mg/kg 12:12 7.78E-01 4.44E+00 6.68E+00 95% Approximate Gamma UCL 1.40E+01 6.68E+00 mg/kg UCL UCL < Max
Sitewide PCBs-TEQ mg/kg 12:12 1.04E-05  5.34E-05 7.49E-05 95% Approximate Gamma UCL 1.43E-04  7.49E-05 mg/kg UCL UCL < Max

INORGANICS
Sitewide Antimony mg/kg 4:12 7.00E-03 J 4.00E-02 NC NC 9.20E-02  9.20E-02 mg/kg Max < 5 detects
Sitewide Chromium, total mg/kg 12:12 6.00E-02 J 1.10E-01 1.46E-01 95% Approximate Gamma UCL 2.20E-01  1.46E-01 mg/kg UCL UCL < Max
Sitewide Cobalt mg/kg 12:12 4.90E-03 J 1.50E-02 4.72E-02 95% Chebyshev (Mean, Sd) UCL 9.60E-02 J 4.72E-02 mg/kg UCL UCL < Max
Sitewide Methyl Mercury mg/kg 12:12 6.90E-02  1.20E-01 1.56E-01  95% Modified-t UCL 2.80E-01  1.56E-01 mg/kg UCL UCL < Max
Sitewide Mercury, Inorganic mg/kg 12:12 1.00E-03  1.80E-02 2.48E-02 95% Student's-t UCL 4.00E-02  2.48E-02 mg/kg UCL UCL < Max
Sitewide Selenium mg/kg 12:12 4.10E-01  5.80E-01 6.73E-01  95% Modified-t UCL 9.50E-01  6.73E-01 mg/kg UCL UCL < Max
Sitewide Thallium mg/kg 6:12 5.00E-04 J 5.70E-03 2.77E-02    99% KM (Chebyshev) UCL 2.90E-02  2.77E-02 mg/kg UCL UCL < Max

PESTICIDES
Sitewide 4,4'-DDD mg/kg 11:12 3.80E-02 J 1.80E-01 2.41E-01    95% KM (t) UCL 5.00E-01  2.41E-01 mg/kg UCL UCL < Max
Sitewide 4,4'-DDE mg/kg 12:12 5.10E-02 J 2.80E-01 3.99E-01 95% Approximate Gamma UCL 7.60E-01  3.99E-01 mg/kg UCL UCL < Max
Sitewide 4,4'-DDT mg/kg 6:12 1.40E-03 J 5.30E-03 7.28E-03    95% KM (t) UCL 1.60E-02 J 7.28E-03 mg/kg UCL UCL < Max
Sitewide Aldrin mg/kg 5:12 4.00E-05 J 3.30E-04 4.36E-04    95% KM (Percentile Bootstrap) UCL 7.50E-04 J 4.36E-04 mg/kg UCL UCL < Max
Sitewide cis-Chlordane mg/kg 11:12 4.90E-02 J 1.30E-01 1.55E-01    95% KM (t) UCL 2.70E-01  1.55E-01 mg/kg UCL UCL < Max
Sitewide cis-Nonachlor mg/kg 12:12 1.40E-02 J 4.00E-02 4.85E-02 95% Student's-t UCL 8.10E-02 J 4.85E-02 mg/kg UCL UCL < Max
Sitewide Dieldrin mg/kg 12:12 1.20E-02 J 4.00E-02 5.14E-02 95% Student's-t UCL 9.70E-02  5.14E-02 mg/kg UCL UCL < Max
Sitewide gamma-Chlordane mg/kg 12:12 2.50E-02 J 6.70E-02 8.48E-02 95% Student's-t UCL 1.50E-01  8.48E-02 mg/kg UCL UCL < Max
Sitewide Heptachlor Epoxide mg/kg 11:12 5.30E-03 J 1.70E-02 2.10E-02    95% KM (t) UCL 3.80E-02  2.10E-02 mg/kg UCL UCL < Max
Sitewide Hexachlorobenzene mg/kg 11:12 2.10E-03 J 1.00E-02 1.41E-02    95% KM (t) UCL 2.80E-02  1.41E-02 mg/kg UCL UCL < Max
Sitewide Oxychlordane mg/kg 12:12 3.30E-03 J 1.70E-02 2.25E-02 95% Student's-t UCL 4.50E-02 J 2.25E-02 mg/kg UCL UCL < Max
Sitewide trans-Nonachlor mg/kg 12:12 2.50E-02 J 5.40E-02 6.32E-02 95% Student's-t UCL 8.20E-02 J 6.32E-02 mg/kg UCL UCL < Max

PAHs
Sitewide Benzo(a)pyrene (h) mg/kg 0:12 ND ND NC NC ND  ND mg/kg -- ND
Sitewide Benzo(a)anthracene mg/kg 12:12 1.30E-03 J 4.60E-03 6.66E-03 95% Approximate Gamma UCL 1.10E-02 J 6.66E-03 mg/kg UCL UCL < Max

SVOCs
Sitewide bis-(2-Ethylhexyl)phthalate (h) mg/kg 0:12 ND ND NC NC ND  ND mg/kg -- ND

TABLE 4-19
EXPOSURE POINT CONCENTRATION SUMMARY –  SITEWIDE FISH TISSUE - COMMON CARP (SKIN-ON FILLET)

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Fish Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

TABLE 4-19
EXPOSURE POINT CONCENTRATION SUMMARY –  SITEWIDE FISH TISSUE - COMMON CARP (SKIN-ON FILLET)

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
ND - Not Detected.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Calculated based on the sum of detected congeners.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 4.1 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

Where a mixed diet COPC is not detected, the EPC is assumed to be zero for deriving EPCs for the mixed diet.
(h) Not a COPC in this species, but included as a COPC for the mixed fish diet. ProUCL Version 5.0 used.
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Fish Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)
Largemouth & Small Mouth Bass-Fillet (skin-on)
Sitewide TCDD-TEQ mg/kg 6:6 7.96E-08  4.77E-06 8.94E-06 95% Student's-t UCL 1.40E-05  8.94E-06 mg/kg UCL UCL < Max
Sitewide PCBs, total mg/kg 6:6 4.82E-02  1.48E-01 3.61E-01 95% Approximate Gamma UCL 4.77E-01  3.61E-01 mg/kg UCL UCL < Max
Sitewide PCBs (non-DLC) mg/kg 6:6 4.47E-02 1.30E-01 3.00E-01 95% Approximate Gamma UCL 3.96E-01 3.00E-01 mg/kg UCL UCL < Max
Sitewide PCBs-TEQ mg/kg 6:6 1.08E-07  2.53E-06 1.02E-05 95% Approximate Gamma UCL (h) 1.13E-05  1.02E-05 mg/kg UCL UCL < Max

INORGANICS
Sitewide Antimony (j) mg/kg 6:6 6.00E-03 J 3.00E-02 4.11E-02 95% Student's-t UCL (i) 4.60E-02  4.11E-02 mg/kg UCL UCL < Max
Sitewide Chromium, total mg/kg 6:6 1.00E-01 J 2.10E-01 2.70E-01 95% Student's-t UCL 3.20E-01 J 2.70E-01 mg/kg UCL UCL < Max
Sitewide Cobalt (j) mg/kg 6:6 4.40E-03 J 6.40E-03 8.24E-03 95% Student's-t UCL 9.80E-03 J 8.24E-03 mg/kg UCL UCL < Max
Sitewide Methyl Mercury mg/kg 6:6 1.40E-01  3.00E-01 5.27E-01 95% Approximate Gamma UCL 7.00E-01  5.27E-01 mg/kg UCL UCL < Max
Sitewide Mercury, Inorganic mg/kg 6:6 1.00E-02  7.80E-02 1.28E-01 95% Student's-t UCL 1.80E-01  1.28E-01 mg/kg UCL UCL < Max
Sitewide Selenium (j) mg/kg 6:6 2.80E-01  4.60E-01 5.87E-01 95% Student's-t UCL 6.50E-01  5.87E-01 mg/kg UCL UCL < Max
Sitewide Thallium (j) mg/kg 0:6 ND ND NC NC ND  ND mg/kg -- ND

PESTICIDES
Sitewide 4,4'-DDD (j) mg/kg 4:6 2.20E-03 J 3.30E-03 NC NC 5.00E-03 J 5.00E-03 mg/kg Max < 5 detects
Sitewide 4,4'-DDE (j) mg/kg 6:6 2.70E-03 J 7.40E-03 1.02E-02 95% Student's-t UCL 1.20E-02 J 1.02E-02 mg/kg UCL UCL < Max
Sitewide 4,4'-DDT (j) mg/kg 1:6 2.00E-03 J 2.00E-03 NC NC 2.00E-03 J 2.00E-03 mg/kg Max < 5 detects
Sitewide Aldrin (j) mg/kg 0:6 ND ND NC NC ND  ND mg/kg -- ND
Sitewide cis-Chlordane (j) mg/kg 5:6 1.50E-03 J 3.70E-03 4.97E-03 95% KM (t) UCL 6.70E-03 J 4.97E-03 mg/kg UCL UCL < Max
Sitewide cis-Nonachlor (j) mg/kg 5:6 8.30E-04 J 1.90E-03 2.57E-03 95% KM (t) UCL 3.30E-03 J 2.57E-03 mg/kg UCL UCL < Max
Sitewide Dieldrin mg/kg 6:6 9.10E-04 J 2.00E-03 2.88E-03 95% Student's-t UCL 3.90E-03 J 2.88E-03 mg/kg UCL UCL < Max
Sitewide gamma-Chlordane (j) mg/kg 6:6 2.20E-04 J 8.70E-04 1.25E-03 95% Student's-t UCL 1.50E-03 J 1.25E-03 mg/kg UCL UCL < Max
Sitewide Heptachlor Epoxide mg/kg 6:6 4.00E-04 J 6.70E-04 8.66E-04 95% Student's-t UCL 1.10E-03 J 8.66E-04 mg/kg UCL UCL < Max
Sitewide Hexachlorobenzene (j) mg/kg 4:6 1.50E-04 J 2.80E-04 NC NC 3.80E-04 J 3.80E-04 mg/kg Max < 5 detects
Sitewide Oxychlordane (j) mg/kg 6:6 3.80E-04 J 1.60E-03 2.39E-03 95% Student's-t UCL 3.10E-03 J 2.39E-03 mg/kg UCL UCL < Max
Sitewide trans-Nonachlor (j) mg/kg 5:6 4.60E-04 J 1.10E-03 1.41E-03 95% KM (t) UCL 1.70E-03 J 1.41E-03 mg/kg UCL UCL < Max

PAHs
Sitewide Benzo(a)pyrene (j) mg/kg 0:6 ND ND NC NC ND  ND mg/kg -- ND
Sitewide Benzo(a)anthracene (j) mg/kg 0:6 ND ND NC NC ND  ND mg/kg -- ND

SVOCs
Sitewide bis-(2-Ethylhexyl)phthalate (j) mg/kg 0:6 ND ND NC NC ND  ND mg/kg -- ND

TABLE 4-20
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE FISH TISSUE - LARGEMOUTH & SMALLMOUTH BASS (SKIN-ON FILLET)

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Fish Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

TABLE 4-20
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE FISH TISSUE - LARGEMOUTH & SMALLMOUTH BASS (SKIN-ON FILLET)

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
ND - Not Detected.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Calculated based on the sum of detected congeners.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 4.1 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

Where a mixed diet COPC is not detected,  the EPC is assumed to be zero for deriving EPCs for the mixed diet.
(h) Recommended UCL exceeds maximum; alternate nonparametric UCL selected based on Table 2-11 of ProUCL version 5.0.00.
(i) ProUCL Version 5.0 used.
(j) Not a COPC in this species, but included as a COPC for the mixed fish diet. ProUCL Version 5.0 used.
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Fish Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)
White perch-Fillet (skin-on)
Sitewide TCDD-TEQ mg/kg 19:19 3.78E-06  4.26E-05 5.24E-05 95% Student's-t UCL 1.02E-04  5.24E-05 mg/kg UCL UCL < Max
Sitewide PCBs, total mg/kg 19:19 1.49E-01  5.80E-01 7.12E-01 95% Student's-t UCL 1.47E+00  7.12E-01 mg/kg UCL UCL < Max
Sitewide PCBs (non-DLC) mg/kg 19:19 1.36E-01 5.46E-01 6.72E-01 95% Student's-t UCL 1.39E+00 6.72E-01 mg/kg UCL UCL < Max
Sitewide PCBs-TEQ mg/kg 19:19 4.01E-07  6.72E-06 8.05E-06 95% Student's-t UCL 1.44E-05  8.05E-06 mg/kg UCL UCL < Max

INORGANICS
Sitewide Antimony (i) mg/kg 3:19 1.50E-02 J 1.80E-02 NC NC 2.10E-02 J 2.10E-02 mg/kg Max < 5 detects
Sitewide Chromium, total mg/kg 19:19 6.00E-02 J 2.40E-01 3.06E-01 95% Approximate Gamma UCL 7.40E-01 J 3.06E-01 mg/kg UCL UCL < Max
Sitewide Cobalt (i) mg/kg 18:19 5.10E-03 J 8.30E-03 8.88E-03 95% KM (t) UCL (h) 1.10E-02 J 8.88E-03 mg/kg UCL UCL < Max
Sitewide Methyl Mercury mg/kg 19:19 8.50E-02  1.70E-01 2.21E-01 95% Modified-t UCL 5.50E-01  2.21E-01 mg/kg UCL UCL < Max
Sitewide Mercury, Inorganic mg/kg 18:19 4.00E-02  1.20E-01 1.52E-01    95% KM (BCA) UCL 4.00E-01  1.52E-01 mg/kg UCL UCL < Max
Sitewide Selenium mg/kg 19:19 3.70E-01  9.70E-01 1.10E+00 95% Student's-t UCL 1.70E+00  1.10E+00 mg/kg UCL UCL < Max
Sitewide Thallium (i) mg/kg 0:19 ND ND NC NC ND  ND mg/kg -- ND

PESTICIDES
Sitewide 4,4'-DDD mg/kg 14:19 7.60E-03  1.90E-02 2.02E-02    95% KM (Percentile Bootstrap) UCL 3.60E-02  2.02E-02 mg/kg UCL UCL < Max
Sitewide 4,4'-DDE mg/kg 19:19 1.00E-02  3.00E-02 3.48E-02 95% Student's-t UCL 5.50E-02  3.48E-02 mg/kg UCL UCL < Max
Sitewide 4,4'-DDT (i) mg/kg 12:19 6.20E-04 J 3.30E-03 3.29E-03 95% KM (t) UCL (h) 5.10E-03 J 3.29E-03 mg/kg UCL UCL < Max
Sitewide Aldrin (i) mg/kg 6:19 6.00E-05 J 8.80E-05 5.71E-05 95% KM (Percentile Bootstrap) UCL 1.50E-04 J 5.71E-05 mg/kg UCL UCL < Max
Sitewide cis-Chlordane mg/kg 19:19 8.10E-03 J 7.20E-02 2.47E-01 95% Chebyshev (Mean, Sd) UCL (h) 7.70E-01  2.47E-01 mg/kg UCL UCL < Max
Sitewide cis-Nonachlor mg/kg 17:19 3.60E-03 J 6.30E-03 7.21E-03    95% KM (BCA) UCL 1.40E-02 J 7.21E-03 mg/kg UCL UCL < Max
Sitewide Dieldrin mg/kg 17:19 4.00E-03 J 9.50E-03 1.05E-02    95% KM (t) UCL 1.70E-02  1.05E-02 mg/kg UCL UCL < Max
Sitewide gamma-Chlordane mg/kg 16:19 2.70E-03 J 6.90E-03 7.76E-03 95% KM (Percentile Bootstrap) UCL 1.40E-02 J 7.76E-03 mg/kg UCL UCL < Max
Sitewide Heptachlor Epoxide mg/kg 17:19 1.20E-03 J 3.60E-03 3.96E-03    95% KM (t) UCL 5.90E-03  3.96E-03 mg/kg UCL UCL < Max
Sitewide Hexachlorobenzene mg/kg 18:19 1.80E-04 J 1.80E-03 2.10E-03    95% KM (t) UCL 3.30E-03  2.10E-03 mg/kg UCL UCL < Max
Sitewide Oxychlordane mg/kg 16:19 2.50E-03 J 4.70E-03 7.73E-03    95% KM (Chebyshev) UCL 1.60E-02 J 7.73E-03 mg/kg UCL UCL < Max
Sitewide trans-Nonachlor mg/kg 17:19 2.90E-03 J 7.60E-03 9.08E-03    95% KM (t) UCL 1.60E-02 J 9.08E-03 mg/kg UCL UCL < Max

PAHs
Sitewide Benzo(a)pyrene mg/kg 2:19 4.00E-04 J 5.00E-04 NC NC 6.00E-04 J 6.00E-04 mg/kg Max < 5 detects
Sitewide Benzo(a)anthracene (i) mg/kg 4:19 1.10E-03 J 1.30E-03 NC NC 1.60E-03 J 1.60E-03 mg/kg Max < 5 detects

SVOCs
Sitewide bis-(2-Ethylhexyl)phthalate (i) mg/kg 0:19 ND ND NC NC ND  ND mg/kg -- ND

TABLE 4-21
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE FISH TISSUE - WHITE PERCH (SKIN-ON FILLET)

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Fish Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

TABLE 4-21
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE FISH TISSUE - WHITE PERCH (SKIN-ON FILLET)

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
ND - Not Detected.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Calculated based on the sum of detected congeners.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 4.1 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

Where a mixed diet COPC is not detected,  the EPC is assumed to be zero for deriving EPCs for the mixed diet.
(h) ProUCL Version 5.0 used.
(i) Not a COPC in this species, but included as a COPC for the mixed fish diet. ProUCL Version 5.0 used.
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Fish Tissue

Exposure 
Point

Chemical of Potential Concern

Units

American eel 
(skinless 

fillet)

Channel catfish 
(skinless fillet)

Common carp 
(skin-on fillet)

Largemouth & 
Smallmouth 

Bass 
(skin-on fillet)

White Perch 
(skin-on fillet)

RME Mixed 
Fish Diet

Alternate 
Mixed Fish 

Diet 

(a) (b) (c) (d) (e) (f) (g)
Mixed Fish Diet
Sitewide TCDD-TEQ mg/kg 1.71E-05 4.28E-05 4.07E-04 8.94E-06 5.24E-05 1.06E-04 3.03E-05
Sitewide PCBs, total mg/kg 1.30E+00 7.22E-01 7.11E+00 3.61E-01 7.12E-01 2.04E+00 7.73E-01
Sitewide PCBs (non-DLC) mg/kg 1.18E+00 6.62E-01 6.68E+00 3.00E-01 6.72E-01 1.90E+00 7.03E-01
Sitewide PCBs-TEQ mg/kg 5.85E-06 8.65E-06 7.49E-05 1.02E-05 8.05E-06 2.15E-05 8.20E-06

INORGANICS
Sitewide Antimony mg/kg 2.00E-02 1.00E-02 9.20E-02 4.11E-02 2.10E-02 3.68E-02 2.30E-02
Sitewide Chromium, total mg/kg 7.16E-02 7.18E-02 1.46E-01 2.70E-01 3.06E-01 1.73E-01 1.80E-01
Sitewide Cobalt mg/kg 1.31E-02 2.00E-02 4.72E-02 8.24E-03 8.88E-03 1.95E-02 1.26E-02
Sitewide Methyl Mercury mg/kg 4.84E-01 2.05E-01 1.56E-01 5.27E-01 2.21E-01 3.19E-01 3.59E-01
Sitewide Mercury, Inorganic mg/kg 3.22E-02 4.55E-02 2.48E-02 1.28E-01 1.52E-01 7.65E-02 8.94E-02
Sitewide Selenium mg/kg 6.53E-01 1.79E-01 6.73E-01 5.87E-01 1.10E+00 6.38E-01 6.30E-01
Sitewide Thallium mg/kg 6.30E-03 1.64E-03 2.77E-02 ND ND 7.13E-03 1.99E-03

PESTICIDES
Sitewide 4,4'-DDD mg/kg 5.42E-02 5.21E-02 2.41E-01 5.00E-03 2.02E-02 7.45E-02 3.29E-02
Sitewide 4,4'-DDE mg/kg 1.25E-01 7.16E-02 3.99E-01 1.02E-02 3.48E-02 1.28E-01 6.04E-02
Sitewide 4,4'-DDT mg/kg 7.79E-03 4.97E-03 7.28E-03 2.00E-03 3.29E-03 5.07E-03 4.51E-03
Sitewide Aldrin mg/kg 3.40E-05 1.25E-04 4.36E-04 ND 5.71E-05 1.30E-04 5.39E-05
Sitewide cis-Chlordane mg/kg 4.98E-02 4.03E-02 1.55E-01 4.97E-03 2.47E-01 9.94E-02 8.55E-02
Sitewide cis-Nonachlor mg/kg 1.81E-02 1.50E-02 4.85E-02 2.57E-03 7.21E-03 1.83E-02 1.07E-02
Sitewide Dieldrin mg/kg 3.53E-02 1.95E-02 5.14E-02 2.88E-03 1.05E-02 2.39E-02 1.70E-02
Sitewide gamma-Chlordane mg/kg 1.05E-02 1.95E-02 8.48E-02 1.25E-03 7.76E-03 2.48E-02 9.75E-03
Sitewide Heptachlor Epoxide mg/kg 1.30E-02 8.95E-03 2.10E-02 8.66E-04 3.96E-03 9.56E-03 6.69E-03
Sitewide Hexachlorobenzene mg/kg 5.39E-03 6.68E-03 1.41E-02 3.80E-04 2.10E-03 5.73E-03 3.64E-03
Sitewide Oxychlordane mg/kg 3.81E-02 1.62E-02 2.25E-02 2.39E-03 7.73E-03 1.74E-02 1.61E-02
Sitewide trans-Nonachlor mg/kg 1.14E-02 1.82E-02 6.32E-02 1.41E-03 9.08E-03 2.07E-02 1.00E-02

PAHs
Sitewide Benzo(a)pyrene mg/kg 8.80E-04 ND ND ND 6.00E-04 2.96E-04 3.70E-04
Sitewide Benzo(a)anthracene mg/kg ND 2.20E-03 6.66E-03 ND 1.60E-03 2.09E-03 9.50E-04

SVOCs
Sitewide bis-(2-Ethylhexyl)phthalate mg/kg 1.40E+00 ND ND ND ND 2.80E-01 3.50E-01

Notes: 
DLC - Dioxin-like congener.
EPC - Exposure Point Concentration.
ND - Not Detected.  Treated as zero in the mixed diet EPC derivation.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Calculated based on the sum of detected congeners.
(a) - American eel EPC selected in Table 4-17.
(b) - Channel catfish EPC selected in Table 4-18.
(c) - Common carp EPC selected in Table 4-19.
(d) - Largemouth/smallmouth bass EPC selected in Table 4-20.
(e) - White perch EPC selected in Table 4-21.
(f) - RME mixed fish diet EPCs derived assuming equal fractions (20%) of five species, calculated as follows:

RME mixed fish diet EPC = [(Eel EPC x 20%) + (Catfish EPC x 20%) + (Carp EPC x 20%) + (Bass EPC x 20%) + (Perch EPC x 20%)].
This is mathematically equivalent to the average of the five individual species EPCs.
Where a given COPC is not detected in a particular species, the EPC for that species is assumed to be zero for calculation purposes.

(g) - Alternate mixed fish diet EPCs (evaluated in uncertainty analysis) derived assuming equal fractions (25%) of four species, calculated as follows:
 Alternate mixed fish diet EPC = [(Eel EPC x 25%) + (Catfish EPC x 25%) + (Bass EPC x 25%) + (Perch EPC x 25%)].

TABLE 4-22
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE FISH TISSUE - MIXED FISH DIET

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Fish Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)
White catfish-Fillet (skinless)
Sitewide TCDD-TEQ mg/kg 19:19 3.56E-06 5.77E-05 8.79E-05 95% Approximate Gamma UCL 1.76E-04 8.79E-05 mg/kg UCL UCL < Max
Sitewide PCBs, total mg/kg 19:19 1.28E-01 9.81E-01 1.43E+00 95% Approximate Gamma UCL 3.91E+00 1.43E+00 mg/kg UCL UCL < Max
Sitewide PCBs (non-DLC) mg/kg 19:19 1.17E-01 9.04E-01 1.32E+00 95% Approximate Gamma UCL 3.59E+00 1.32E+00 mg/kg UCL UCL < Max
Sitewide PCBs-TEQ mg/kg 19:19 3.30E-07 1.22E-05 1.85E-05 95% Approximate Gamma UCL 5.46E-05 1.85E-05 mg/kg UCL UCL < Max

INORGANICS
Sitewide Chromium, total mg/kg 17:19 2.00E-02 J 8.41E-02 1.68E-01    95% KM (Chebyshev) UCL 4.00E-01 1.68E-01 mg/kg UCL UCL < Max
Sitewide Methyl Mercury mg/kg 19:19 1.00E-01 3.00E-01 3.79E-01 95% Approximate Gamma UCL 8.30E-01 3.79E-01 mg/kg UCL UCL < Max
Sitewide Mercury, Inorganic mg/kg 14:19 1.00E-02 5.86E-02 7.37E-02    95% KM (Percentile Bootstrap) UCL 3.00E-01 7.37E-02 mg/kg UCL UCL < Max
Sitewide Thallium mg/kg 4:19 6.00E-04 J 2.30E-03 NC NC 5.40E-03 5.40E-03 mg/kg Max < 5 detects

PESTICIDES
Sitewide 4,4'-DDD mg/kg 16:19 4.80E-03 J 3.66E-02 4.55E-02    95% KM (BCA) UCL 1.40E-01 4.55E-02 mg/kg UCL UCL < Max
Sitewide 4,4'-DDE mg/kg 19:19 1.40E-02 J 7.61E-02 1.09E-01 95% Approximate Gamma UCL 3.50E-01 1.09E-01 mg/kg UCL UCL < Max
Sitewide 4,4'-DDT mg/kg 12:19 1.40E-03 J 5.57E-03 6.51E-03    95% KM (BCA) UCL 2.00E-02 J 6.51E-03 mg/kg UCL UCL < Max
Sitewide cis-Chlordane mg/kg 19:19 4.40E-03 J 2.97E-02 4.25E-02 95% Approximate Gamma UCL 1.00E-01 4.25E-02 mg/kg UCL UCL < Max
Sitewide cis-Nonachlor mg/kg 18:19 1.80E-03 J 1.25E-02 2.50E-02 95% KM (Chebyshev) UCL 5.50E-02 J 2.50E-02 mg/kg UCL UCL < Max
Sitewide Dieldrin mg/kg 19:19 1.70E-03 J 8.79E-03 1.26E-02 95% Approximate Gamma UCL 3.20E-02 J 1.26E-02 mg/kg UCL UCL < Max
Sitewide gamma-Chlordane mg/kg 17:19 2.40E-03 J 1.32E-02 1.71E-02    95% KM (BCA) UCL 4.20E-02 J 1.71E-02 mg/kg UCL UCL < Max
Sitewide Heptachlor Epoxide mg/kg 18:19 6.00E-04 J 3.61E-03 6.67E-03    95% KM (Chebyshev) UCL 1.20E-02 J 6.67E-03 mg/kg UCL UCL < Max
Sitewide Hexachlorobenzene mg/kg 17:19 3.70E-04 J 2.23E-03 2.86E-03    95% KM (BCA) UCL 6.50E-03 2.86E-03 mg/kg UCL UCL < Max
Sitewide Oxychlordane mg/kg 18:19 7.20E-04 J 7.80E-03 1.68E-02    95% KM (Chebyshev) UCL 3.80E-02 J 1.68E-02 mg/kg UCL UCL < Max
Sitewide trans-Nonachlor mg/kg 19:19 2.60E-03 J 1.42E-02 2.02E-02 95% Approximate Gamma UCL 4.70E-02 J 2.02E-02 mg/kg UCL UCL < Max

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Calculated based on the sum of detected congeners.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 4.1 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

TABLE 4-23
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE FISH TISSUE - WHITE CATFISH (SKINLESS FILLET)

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration Concentration (e)
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Fish Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)
Northern Pike-Fillet (skin-on)
Sitewide TCDD-TEQ mg/kg 1:1 7.84E-06 7.84E-06 NC NC 7.84E-06 7.84E-06 mg/kg Max < 5 samples
Sitewide PCBs, total mg/kg 1:1 3.30E-01 3.30E-01 NC NC 3.30E-01 3.30E-01 mg/kg Max < 5 samples
Sitewide PCBs (non-DLC) mg/kg 1:1 3.04E-01 3.04E-01 NC NC 3.04E-01 3.04E-01 mg/kg Max < 5 samples
Sitewide PCBs-TEQ mg/kg 1:1 4.41E-06 4.41E-06 NC NC 4.41E-06 4.41E-06 mg/kg Max < 5 samples

INORGANICS
Sitewide Chromium, total mg/kg 1:1 1.10E-01 J 1.10E-01 NC NC 1.10E-01 1.10E-01 mg/kg Max < 5 samples
Sitewide Methyl Mercury mg/kg 1:1 2.20E-01 2.20E-01 NC NC 2.20E-01 2.20E-01 mg/kg Max < 5 samples
Sitewide Mercury, Inorganic mg/kg 1:1 8.00E-02 8.00E-02 NC NC 8.00E-02 8.00E-02 mg/kg Max < 5 samples

PESTICIDES
Sitewide 4,4'-DDE mg/kg 1:1 2.70E-02 J 2.70E-02 NC NC 2.70E-02 J 2.70E-02 mg/kg Max < 5 samples
Sitewide cis-Chlordane mg/kg 1:1 1.60E-02 J 1.60E-02 NC NC 1.60E-02 J 1.60E-02 mg/kg Max < 5 samples
Sitewide Dieldrin mg/kg 1:1 6.90E-03 J 6.90E-03 NC NC 6.90E-03 J 6.90E-03 mg/kg Max < 5 samples
Sitewide Heptachlor Epoxide mg/kg 1:1 2.70E-03 J 2.70E-03 NC NC 2.70E-03 J 2.70E-03 mg/kg Max < 5 samples

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Calculated based on the sum of detected congeners.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 4.1 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples. For data sets with fewer than 5 samples or 5 detects, 
    the maximum concentration is used.

TABLE 4-24
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE FISH TISSUE - NORTHERN PIKE (SKIN-ON FILLET)

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration Concentration (e)
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Fish Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)
White Sucker-Fillet (skin-on)
Sitewide TCDD-TEQ mg/kg 5:5 1.12E-06 1.40E-05 2.66E-05 95% Student's-t UCL 3.02E-05 2.66E-05 mg/kg UCL UCL < Max
Sitewide PCBs, total mg/kg 5:5 1.60E-01 3.34E-01 5.24E-01 95% Student's-t UCL 5.83E-01 5.24E-01 mg/kg UCL UCL < Max
Sitewide PCBs (non-DLC) mg/kg 5:5 1.46E-01 3.13E-01 4.96E-01 95% Student's-t UCL (h) 5.48E-01 4.96E-01 mg/kg UCL UCL < Max
Sitewide PCBs-TEQ mg/kg 5:5 2.91E-06 4.32E-06 6.09E-06 95% Student's-t UCL 7.09E-06 6.09E-06 mg/kg UCL UCL < Max

INORGANICS
Sitewide Chromium, total mg/kg 5:5 3.00E-02 J 1.32E-01 2.57E-01 95% Student's-t UCL 3.30E-01 2.57E-01 mg/kg UCL UCL < Max
Sitewide Methyl Mercury mg/kg 5:5 1.10E-01 1.56E-01 1.87E-01 95% Student's-t UCL 2.00E-01 1.87E-01 mg/kg UCL UCL < Max
Sitewide Mercury, Inorganic mg/kg 2:5 1.00E-02 1.00E-02 NC NC 1.00E-02 1.00E-02 mg/kg Max < 5 detects

PESTICIDES
Sitewide 4,4'-DDD mg/kg 2:5 1.00E-02 1.30E-02 NC NC 1.60E-02 1.60E-02 mg/kg Max < 5 detects
Sitewide 4,4'-DDE mg/kg 5:5 1.20E-02 1.96E-02 2.64E-02 95% Student's-t UCL 3.00E-02 2.64E-02 mg/kg UCL UCL < Max
Sitewide cis-Chlordane mg/kg 5:5 1.00E-02 1.30E-02 1.58E-02 95% Student's-t UCL 1.70E-02 1.58E-02 mg/kg UCL UCL < Max
Sitewide Dieldrin mg/kg 5:5 4.50E-03 5.38E-03 6.33E-03 95% Student's-t UCL 6.70E-03 6.33E-03 mg/kg UCL UCL < Max
Sitewide Heptachlor Epoxide mg/kg 4:5 1.80E-03 J 2.00E-03 NC NC 2.40E-03 2.40E-03 mg/kg Max < 5 detects 

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.  Calculated based on the sum of detected congeners.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 4.1 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples.  For data sets with fewer than 5 samples or 5 detects, 
    the maximum concentration is used.
(h) ProUCL Version 5.0 used.
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EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE FISH TISSUE - WHITE SUCKER (SKIN-ON FILLET)

LOWER PASSAIC RIVER STUDY AREA 
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(Qualifier)
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Crab Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)
Blue Crab-Muscle/Hepatopancreas
Sitewide TCDD-TEQ mg/kg 41:41 4.49E-06 5.28E-05 5.96E-05 95% Student's-t UCL 1.15E-04 5.96E-05 mg/kg UCL UCL < Max
Sitewide PCBs, total mg/kg 41:41 7.57E-02 3.25E-01 3.64E-01 95% Approximate Gamma UCL 7.86E-01 3.64E-01 mg/kg UCL UCL < Max
Sitewide PCBs (non-DLC) mg/kg 41:41 6.02E-02 2.76E-01 3.11E-01 95% Approximate Gamma UCL 6.89E-01 3.11E-01 mg/kg UCL UCL < Max
Sitewide PCBs-TEQ mg/kg 41:41 5.10E-07 8.99E-06 1.15E-05 95% Chebyshev (Mean, Sd) UCL 1.71E-05 1.15E-05 mg/kg UCL UCL < Max

INORGANICS
Sitewide Arsenic, inorganic mg/kg 36:41 7.00E-03 J 1.29E-02 1.69E-02   95% KM (Chebyshev) UCL 4.00E-02 1.69E-02 mg/kg UCL UCL < Max
Sitewide Arsenic, organic mg/kg 41:41 1.53E-01 6.84E-01 1.06E+00 95% Chebyshev (Mean, Sd) UCL 2.08E+00 1.06E+00 mg/kg UCL UCL < Max
Sitewide Cadmium mg/kg 41:41 4.40E-02 1.01E-01 1.12E-01 95% Approximate Gamma UCL 2.10E-01 1.12E-01 mg/kg UCL UCL < Max
Sitewide Chromium, total mg/kg 29:41 9.00E-02 J 1.03E+00 9.79E-01    95% KM (Percentile Bootstrap) UCL 4.20E+00 9.79E-01 mg/kg UCL UCL < Max
Sitewide Cobalt mg/kg 41:41 2.40E-02 4.16E-02 4.56E-02 95% Approximate Gamma UCL 1.10E-01 J 4.56E-02 mg/kg UCL UCL < Max
Sitewide Copper mg/kg 41:41 1.31E+01 2.28E+01 2.43E+01 95% Student's-t UCL 3.74E+01 2.43E+01 mg/kg UCL UCL < Max
Sitewide Lead mg/kg 41:41 2.70E-02 1.38E-01 3.99E-01 95% Chebyshev (Mean, Sd) UCL 2.50E+00 3.99E-01 mg/kg UCL UCL < Max
Sitewide Methyl Mercury mg/kg 41:41 6.60E-02 1.28E-01 1.40E-01 5% Modified-t UCL 2.30E-01 1.40E-01 mg/kg UCL UCL < Max
Sitewide Mercury, Inorganic mg/kg 32:41 1.00E-03 1.64E-02 3.01E-02   99% KM (Chebyshev) UCL 5.00E-02 3.01E-02 mg/kg UCL UCL < Max
Sitewide Selenium mg/kg 41:41 3.20E-01 J 7.00E-01 7.68E-01 95% Approximate Gamma UCL 1.50E+00 J 7.68E-01 mg/kg UCL UCL < Max
Sitewide Thallium mg/kg 12:41 3.60E-04 J 2.18E-03 1.61E-03 95% KM (BCA) UCL 1.40E-02 1.61E-03 mg/kg UCL UCL < Max
Sitewide Zinc mg/kg 41:41 3.10E+01 3.99E+01 4.12E+01 95% Student's-t UCL 5.04E+01 4.12E+01 mg/kg UCL UCL < Max

PESTICIDES
Sitewide 4,4'-DDD mg/kg 39:41 8.00E-03 1.96E-02 2.08E-02 95% KM (t) UCL 3.60E-02 2.08E-02 mg/kg UCL UCL < Max
Sitewide 4,4'-DDE mg/kg 41:41 1.60E-02 4.57E-02 4.95E-02 95% Student's-t UCL 7.70E-02 4.95E-02 mg/kg UCL UCL < Max
Sitewide cis-Nonachlor mg/kg 40:41 2.60E-03 7.27E-03 7.86E-03 95% KM (t) UCL 1.60E-02 7.86E-03 mg/kg UCL UCL < Max
Sitewide Dieldrin mg/kg 40:41 2.00E-03 8.61E-03 9.39E-03  95% KM (t) UCL 1.70E-02 9.39E-03 mg/kg UCL UCL < Max
Sitewide Heptachlor Epoxide mg/kg 41:41 1.70E-03 8.87E-03 1.00E-02 95% Student's-t UCL 2.00E-02 1.00E-02 mg/kg UCL UCL < Max
Sitewide Hexachlorobenzene mg/kg 41:41 4.00E-04 J 2.17E-03 3.01E-03 95% Chebyshev (Mean, Sd) UCL 4.00E-03 3.01E-03 mg/kg UCL UCL < Max
Sitewide Oxychlordane mg/kg 41:41 1.10E-02 J 3.26E-02 3.57E-02 95% Student's-t UCL 6.10E-02 J 3.57E-02 mg/kg UCL UCL < Max

PAHs
Sitewide Benz(a)anthracene mg/kg 40:41 2.60E-04 J 1.49E-03 2.88E-03    95% KM (Chebyshev) UCL 1.30E-02 2.88E-03 mg/kg UCL UCL < Max
Sitewide Benz(a)pyrene mg/kg 16:41 4.90E-04 J 2.23E-03 1.74E-03    95% KM (t) UCL 1.20E-02 1.74E-03 mg/kg UCL UCL < Max
Sitewide Benzo(b)fluoranthene mg/kg 41:41 6.70E-04 J 2.27E-03 3.95E-03 95% Chebyshev (Mean, Sd) UCL 1.60E-02 J 3.95E-03 mg/kg UCL UCL < Max
Sitewide Indeno(1,2,3-cd)pyrene mg/kg 7:41 7.40E-04 J 2.74E-03 1.69E-03    95% KM (% Bootstrap) UCL 1.00E-02 J 1.69E-03 mg/kg UCL UCL < Max

TABLE 4-26
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE BLUE CRAB TISSUE - MUSCLE & HEPATOPANCREAS

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Crab Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

TABLE 4-26
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE BLUE CRAB TISSUE - MUSCLE & HEPATOPANCREAS

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 4.1 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples.  For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Crab Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)
Blue Crab-Muscle Only
Sitewide TCDD-TEQ mg/kg 21:21 8.70E-07 7.98E-06 1.03E-05 95% Student's-t UCL 2.17E-05 1.03E-05 mg/kg UCL UCL < Max
Sitewide PCBs, total mg/kg 21:21 1.13E-02 4.18E-02 5.42E-02 95% Approximate Gamma UCL 1.07E-01 5.42E-02 mg/kg UCL UCL < Max
Sitewide PCBs (non-DLC) mg/kg 21:21 8.95E-03 3.52E-02 4.61E-02  95% Approximate Gamma UCL 9.26E-02 4.61E-02 mg/kg UCL UCL < Max
Sitewide PCBs-TEQ mg/kg 21:21 5.00E-07 1.24E-06 1.55E-06 95% Approximate Gamma UCL 2.95E-06 1.55E-06 mg/kg UCL UCL < Max

PESTICIDES
Sitewide 4,4'-DDE mg/kg 20:21 5.70E-03 1.33E-02 1.52E-02  95% KM (BCA) UCL 2.10E-02 1.52E-02 mg/kg UCL UCL < Max
Sitewide Dieldrin mg/kg 20:21 7.00E-04 J 1.92E-03 2.17E-03    95% KM (t) UCL 3.60E-03 2.17E-03 mg/kg UCL UCL < Max
Sitewide Heptachlor Epoxide mg/kg 21:21 2.70E-04 J 8.67E-04 9.79E-04 95% Student's-t UCL 1.40E-03 9.79E-04 mg/kg UCL UCL < Max

INORGANICS
Sitewide Arsenic, inorganic mg/kg 7:21 1.20E-02 J 1.94E-02 1.85E-02    95% KM (Percentile Bootstrap) UCL 2.80E-02 1.85E-02 mg/kg UCL UCL < Max
Sitewide Arsenic, organic mg/kg 21:21 1.30E-01 6.68E-01 1.28E+00 95% Chebyshev (Mean, Sd) UCL 1.98E+00 1.28E+00 mg/kg UCL UCL < Max
Sitewide Chromium, total mg/kg 12:21 5.30E-01 1.79E+00 1.69E+00    95% KM (Percentile Bootstrap) UCL 3.30E+00 1.69E+00 mg/kg UCL UCL < Max
Sitewide Copper mg/kg 21:21 1.00E+01 1.57E+01 1.68E+01 95% Student's-t UCL 2.03E+01 1.68E+01 mg/kg UCL UCL < Max
Sitewide Methyl Mercury mg/kg 21:21 6.70E-02 1.63E-01 1.88E-01  95% Student's-t UCL 2.70E-01 1.88E-01 mg/kg UCL UCL < Max
Sitewide Mercury, Inorganic mg/kg 16:21 5.00E-03 1.73E-02 3.91E-02    99% KM (Chebyshev) UCL 5.00E-02 3.91E-02 mg/kg UCL UCL < Max
Sitewide Selenium mg/kg 21:21 2.10E-01 6.43E-01 7.42E-01 95% Student's-t UCL 1.30E+00 J 7.42E-01 mg/kg UCL UCL < Max
Sitewide Thallium mg/kg 3:21 2.80E-03 J 4.20E-03 NC NC 5.40E-03 5.40E-03 mg/kg Max < 5 detects
Sitewide Zinc mg/kg 21:21 2.86E+01 3.80E+01 4.01E+01 95% Student's-t UCL 4.73E+01 4.01E+01 mg/kg UCL UCL < Max

PAHs
Sitewide Benzo(a)pyrene mg/kg 6:21 8.30E-04 J 1.56E-03 1.49E-03    95% KM (Percentile Bootstrap) UCL 2.30E-03 J 1.49E-03 mg/kg UCL UCL < Max
Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 4.1 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

TABLE 4-27
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE BLUE CRAB TISSUE - MUSCLE ONLY
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Crab Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)
Blue Crab-Hepatopancreas Only
Sitewide TCDD-TEQ mg/kg 7:7 4.53E-05 1.57E-04 2.08E-04 95% Student's-t UCL 2.29E-04 2.08E-04 mg/kg UCL UCL < Max
Sitewide PCBs, total mg/kg 7:7 5.07E-01 9.87E-01 1.22E+00 95% Student's-t UCL 1.39E+00 1.22E+00 mg/kg UCL UCL < Max
Sitewide PCBs (non-DLC) mg/kg 7:7 4.13E-01 8.44E-01 1.05E+00 95% Student's-t UCL 1.21E+00 1.05E+00 mg/kg UCL UCL < Max
Sitewide PCBs-TEQ mg/kg 7:7 2.00E-05 3.17E-05 3.86E-05 95% Student's-t UCL 4.51E-05 3.86E-05 mg/kg UCL UCL < Max

PESTICIDES
Sitewide 4,4'-DDD mg/kg 7:7 4.20E-02 8.74E-02 1.15E-01 95% Student's-t UCL 1.40E-01 1.15E-01 mg/kg UCL UCL < Max
Sitewide 4,4'-DDE mg/kg 7:7 1.10E-01 2.17E-01 2.80E-01 95% Student's-t UCL 3.60E-01 J 2.80E-01 mg/kg UCL UCL < Max
Sitewide cis-Chlordane mg/kg 7:7 1.80E-02 2.93E-02 3.74E-02 95% Student's-t UCL 5.00E-02 3.74E-02 mg/kg UCL UCL < Max
Sitewide cis-Nonachlor mg/kg 7:7 2.70E-02 3.29E-02 3.69E-02  95% Student's-t UCL 4.20E-02 3.69E-02 mg/kg UCL UCL < Max
Sitewide Dieldrin mg/kg 7:7 2.90E-02 3.57E-02 4.08E-02 95% Student's-t UCL 5.00E-02 4.08E-02 mg/kg UCL UCL < Max
Sitewide Heptachlor Epoxide mg/kg 7:7 2.40E-02 3.97E-02 4.96E-02 95% Student's-t UCL 5.90E-02 4.96E-02 mg/kg UCL UCL < Max
Sitewide Hexachlorobenzene mg/kg 7:7 3.70E-03 1.35E-02 1.84E-02 95% Student's-t UCL 2.00E-02 1.84E-02 mg/kg UCL UCL < Max
Sitewide Oxychlordane mg/kg 7:7 1.10E-01 J 1.71E-01 2.11E-01 95% Student's-t UCL 2.50E-01 J 2.11E-01 mg/kg UCL UCL < Max
Sitewide trans-Nonachlor mg/kg 6:7 1.80E-03 5.40E-03 8.36E-03    95% KM (BCA) UCL 1.50E-02 8.36E-03 mg/kg UCL UCL < Max

INORGANICS
Sitewide Arsenic, inorganic mg/kg 7:7 1.70E-02 J 4.23E-02 5.47E-02 95% Student's-t UCL 6.20E-02 5.47E-02 mg/kg UCL UCL < Max
Sitewide Arsenic, organic mg/kg 7:7 3.47E-01 1.32E+00 1.80E+00 95% Student's-t UCL 1.94E+00 1.80E+00 mg/kg UCL UCL < Max
Sitewide Cadmium mg/kg 7:7 3.20E-01 5.57E-01 6.87E-01 95% Student's-t UCL 7.80E-01 6.87E-01 mg/kg UCL UCL < Max
Sitewide Chromium, total mg/kg 6:7 2.60E-01 J 1.29E+00 1.98E+00    95% KM (t) UCL 2.80E+00 J 1.98E+00 mg/kg UCL UCL < Max
Sitewide Cobalt mg/kg 7:7 1.10E-01 J 1.76E-01 2.19E-01 95% Student's-t UCL 2.60E-01 J 2.19E-01 mg/kg UCL UCL < Max
Sitewide Copper mg/kg 7:7 4.22E+01 6.43E+01 8.40E+01 95% Modified-t UCL 1.04E+02 8.40E+01 mg/kg UCL UCL < Max
Sitewide Methyl Mercury mg/kg 7:7 1.50E-02 3.74E-02 4.92E-02 95% Student's-t UCL 6.00E-02 4.92E-02 mg/kg UCL UCL < Max
Sitewide Mercury, Inorganic mg/kg 7:7 1.00E-02 1.84E-02 2.16E-02 95% Student's-t UCL 2.40E-02 2.16E-02 mg/kg UCL UCL < Max
Sitewide Selenium mg/kg 7:7 4.60E-01 J 7.44E-01 9.11E-01 95% Student's-t UCL 1.10E+00 J 9.11E-01 mg/kg UCL UCL < Max
Sitewide Silver mg/kg 7:7 9.70E-01 1.51E+00 1.82E+00 95% Student's-t UCL 2.00E+00 1.82E+00 mg/kg UCL UCL < Max
Sitewide Thallium mg/kg 1:7 1.79E-01 1.79E-01 NC NC 1.79E-01 1.79E-01 mg/kg Max < 5 detects

PAHs
Sitewide Benz(a)anthracene mg/kg 6:7 1.70E-03 J 7.28E-03 1.06E-02  95% KM (t) UCL 1.80E-02 J 1.06E-02 mg/kg UCL UCL < Max
Sitewide Benz(a)pyrene mg/kg 4:7 4.80E-03 J 6.85E-03 NC NC 1.00E-02 J 1.00E-02 mg/kg Max < 5 detects
Sitewide Benzo(b)fluoranthene mg/kg 7:7 2.30E-03 J 9.30E-03 1.45E-02 95% Student's-t UCL 2.30E-02 J 1.45E-02 mg/kg UCL UCL < Max

TABLE 4-28
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE BLUE CRAB TISSUE - HEPATOPANCREAS ONLY
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Scenario Timeframe:  Current/Future
Medium:  Surface Water/Sediment
Exposure Medium:  Crab Tissue

Chemical of Units Arithmetic UCL UCL Basis Exposure Point Concentration (f)
Potential Concern  Mean (c) (d) (Distribution) Value Units Statistic Rationale

(Qualifier) (g) (g)

TABLE 4-28
EXPOSURE POINT CONCENTRATION SUMMARY – SITEWIDE BLUE CRAB TISSUE - HEPATOPANCREAS ONLY

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

(Qualifier)

Exposure 
Point

Frequency of 
Detection (a)

Minimum Maximum
Concentration (b) Concentration (e)

Notes: 
DLC - Dioxin-like congener.
J - Estimated value.
Max - Maximum detected value. 
NC - Not calculated. 
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Mean detected concentration for each constituent.
(d) 95% UCL on the arithmetic mean calculated using ProUCL Version 4.1 using the ProUCL recommended method for handling non-detects.  The UCL suggested by ProUCL is used, unless otherwise noted.
      In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.    Where too few samples or detects are available, the maximum detected concentration is used. 
(e) Maximum detected concentration for each constituent.
(f) Consistent with risk assessment guidance, the exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to evaluate Central Tendency Exposure (CTE).
(g) Exposure point concentration (EPC) is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.
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Area Medium Chemical FOD Minimum Mean Maximum UCL

TCDD-TEQ 6:6 8.00E-08 4.77E-06 1.40E-05 8.94E-06
PCBs, total 6:6 4.82E-02 1.48E-01 4.77E-01 3.61E-01
PCBs (non-DLC) 6:6 4.47E-02 1.30E-01 3.96E-01 3.00E-01
PCBs-TEQ 6:6 1.08E-07 2.53E-06 1.13E-05 1.02E-05
4,4'-DDE 6:6 2.70E-03 7.40E-03 1.20E-02 1.02E-02
cis-Chlordane 5:6 1.50E-03 3.70E-03 6.70E-03 4.97E-03
cis-Nonachlor 5:6 8.30E-04 1.90E-03 3.30E-03 2.57E-03
Dieldrin 6:6 9.10E-04 2.00E-03 3.90E-03 2.88E-03
gamma-Chlordane 6:6 2.20E-04 8.70E-04 1.50E-03 1.25E-03
Heptachlor Epoxide 6:6 4.00E-04 6.70E-04 1.10E-03 8.66E-04
Oxychlordane 6:6 3.80E-04 1.60E-03 3.10E-03 2.39E-03
trans-Nonachlor 5:6 4.60E-04 1.10E-03 1.70E-03 1.41E-03
Antimony 6:6 6.00E-03 3.00E-02 4.60E-02 4.11E-02
Chromium, total 6:6 1.00E-01 2.10E-01 3.20E-01 2.70E-01
Cobalt 6:6 4.40E-03 6.40E-03 9.80E-03 8.24E-03
Methyl Mercury 6:6 1.40E-01 3.00E-01 7.00E-01 5.27E-01
Mercury, Inorganic 6:6 1.00E-02 7.80E-02 1.80E-01 1.28E-01
Selenium 6:6 2.80E-01 4.60E-01 6.50E-01 5.87E-01
TCDD-TEQ 5:5 1.12E-06 1.40E-05 3.02E-05 2.66E-05
PCBs, total 5:5 1.60E-01 3.34E-01 5.83E-01 5.24E-01
PCBs (non-DLC) 5:5 1.46E-01 3.13E-01 5.48E-01 4.96E-01
PCBs-TEQ 5:5 2.91E-06 4.32E-06 7.09E-06 6.09E-06
4,4'-DDE 5:5 1.20E-02 1.96E-02 3.00E-02 2.64E-02
cis-Chlordane 5:5 1.00E-02 1.30E-02 1.70E-02 1.58E-02
Dieldrin 5:5 4.50E-03 5.38E-03 6.70E-03 6.33E-03
Chromium, total 5:5 3.00E-02 1.32E-01 3.30E-01 2.57E-01
Methyl Mercury 5:5 1.10E-01 1.56E-01 2.00E-01 1.87E-01
TCDD-TEQ 7:7 4.53E-05 1.57E-04 2.29E-04 2.08E-04
PCBs, total 7:7 5.07E-01 9.87E-01 1.39E+00 1.22E+00
PCBs (non-DLC) 7:7 4.13E-01 8.44E-01 1.21E+00 1.05E+00
PCBs-TEQ 7:7 2.00E-05 3.17E-05 4.51E-05 3.86E-05
4,4'-DDD 7:7 4.20E-02 8.74E-02 1.40E-01 1.15E-01
4,4'-DDE 7:7 1.10E-01 2.17E-01 3.60E-01 2.80E-01
cis-Chlordane 7:7 1.80E-02 2.93E-02 5.00E-02 3.74E-02
cis-Nonachlor 7:7 2.70E-02 3.29E-02 4.20E-02 3.69E-02
Dieldrin 7:7 2.90E-02 3.57E-02 5.00E-02 4.08E-02
Heptachlor Epoxide 7:7 2.40E-02 3.97E-02 5.90E-02 4.96E-02
Hexachlorobenzene 7:7 3.70E-03 1.35E-02 2.00E-02 1.84E-02
Oxychlordane 7:7 1.10E-01 1.71E-01 2.50E-01 2.11E-01
trans-Nonachlor 6:7 1.80E-03 5.40E-03 1.50E-02 8.36E-03
Arsenic, inorganic 7:7 1.70E-02 4.23E-02 6.20E-02 5.47E-02
Arsenic, organic 7:7 3.47E-01 1.32E+00 1.94E+00 1.80E+00
Cadmium 7:7 3.20E-01 5.57E-01 7.80E-01 6.87E-01
Chromium, total 6:7 2.60E-01 1.29E+00 2.80E+00 1.98E+00
Cobalt 7:7 1.10E-01 1.76E-01 2.60E-01 2.19E-01
Copper 7:7 4.22E+01 6.43E+01 1.04E+02 8.40E+01
Methyl Mercury 7:7 1.50E-02 3.74E-02 6.00E-02 4.92E-02
Mercury, Inorganic 7:7 1.00E-02 1.84E-02 2.40E-02 2.16E-02
Selenium 7:7 4.60E-01 7.44E-01 1.10E+00 9.11E-01
Silver 7:7 9.70E-01 1.51E+00 2.00E+00 1.82E+00
Benz(a)anthracene 6:7 1.70E-03 7.28E-03 1.80E-02 1.06E-02
Benzo(b)fluoranthene 7:7 2.30E-03 9.30E-03 2.30E-02 1.45E-02

TABLE 4-29
COPCs WITH UCLs FOR SMALL DATA SETS (a)
BASELINE HUMAN HEALTH RISK ASSESSMENT

LOWER PASSAIC RIVER STUDY AREA

Small and 
Largemouth Bass 

(skin-on fillet)
LPRSA

White Sucker 
(skin-on fillet)

Blue Crab - 
Hepatopancreas 

only 

LPRSA

LPRSA
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Area Medium Chemical FOD Minimum Mean Maximum UCL

TABLE 4-29
COPCs WITH UCLs FOR SMALL DATA SETS (a)
BASELINE HUMAN HEALTH RISK ASSESSMENT

LOWER PASSAIC RIVER STUDY AREA

TCDD-TEQ 8:8 4.44E-08 1.76E-07 3.38E-07 2.48E-07
PCBs, total 8:8 2.98E-02 8.08E-02 1.90E-01 1.15E-01
PCBs (non-DLC) 8:8 2.81E-02 7.61E-02 1.83E-01 1.09E-01
PCBs-TEQ 8:8 4.53E-07 9.75E-07 1.59E-06 1.25E-06
4,4'-DDD 6:7 5.00E-03 6.30E-03 7.90E-03 6.90E-03
4,4'-DDE 7:7 1.33E-02 2.04E-02 2.61E-02 2.43E-02
4,4'-DDT 7:7 1.60E-03 2.27E-03 3.40E-03 2.70E-03
cis-Chlordane 7:7 1.27E-02 1.69E-02 2.43E-02 1.98E-02
cis-Nonachlor 7:7 4.00E-03 5.64E-03 8.00E-03 6.74E-03
Dieldrin 7:7 4.50E-03 5.56E-03 8.60E-03 6.68E-03
gamma-Chlordane 7:7 3.00E-03 3.80E-03 5.80E-03 4.50E-03
Heptachlor Epoxide 7:7 1.70E-03 2.21E-03 3.70E-03 2.72E-03
Oxychlordane 7:7 2.00E-03 3.07E-03 4.20E-03 3.60E-03
trans-Nonachlor 7:7 3.00E-03 3.74E-03 6.00E-03 4.52E-03
Chromium, total 8:8 6.30E-02 2.29E-01 9.34E-01 6.74E-01
Cobalt 8:8 5.90E-03 8.06E-03 1.68E-02 1.07E-02
Methyl Mercury 8:8 1.70E-01 3.21E-01 5.63E-01 4.04E-01
Mercury, Inorganic 7:8 5.00E-03 2.10E-02 4.40E-02 2.79E-02
Selenium 8:8 4.78E-01 8.51E-01 1.22E+00 1.02E+00
TCDD-TEQ 10:10 4.97E-07 1.25E-06 2.23E-06 1.57E-06
PCBs, total 10:10 5.56E-01 1.08E+00 2.07E+00 1.33E+00
PCBs (non-DLC) 10:10 4.94E-01 9.65E-01 1.92E+00 1.20E+00
PCBs-TEQ 10:10 7.57E-06 1.18E-05 1.92E-05 1.38E-05
4,4'-DDD 10:10 2.06E-02 6.61E-02 9.22E-02 7.73E-02
4,4'-DDE 10:10 6.65E-02 1.57E-01 2.49E-01 1.88E-01
4,4'-DDT 10:10 5.50E-03 1.57E-02 2.84E-02 2.01E-02
Aldrin 6:10 4.10E-05 5.40E-05 7.00E-05 5.17E-05
cis-Chlordane 10:10 2.65E-02 9.06E-02 1.22E-01 1.06E-01
cis-Nonachlor 10:10 8.40E-04 4.35E-02 6.95E-02 5.55E-02
Dieldrin 10:10 3.70E-02 7.37E-02 1.02E-01 8.64E-02
gamma-Chlordane 10:10 1.10E-02 2.24E-02 3.73E-02 2.65E-02
Heptachlor Epoxide 10:10 1.86E-02 3.16E-02 4.54E-02 3.69E-02
Oxychlordane 10:10 1.74E-02 5.31E-02 1.00E-01 6.57E-02
trans-Nonachlor 10:10 1.16E-02 2.33E-02 3.57E-02 2.74E-02
Chromium, total 10:10 9.80E-02 2.65E-01 4.64E-01 3.34E-01
Cobalt 10:10 9.50E-03 1.37E-02 2.06E-02 1.57E-02
Methyl Mercury 10:10 1.62E-01 2.52E-01 3.45E-01 2.83E-01
Mercury, Inorganic 10:10 3.60E-02 7.50E-02 9.80E-02 8.73E-02
Selenium 10:10 3.08E-01 4.89E-01 5.98E-01 5.36E-01
Benzo(a)anthracene 10:10 1.29E-04 2.67E-04 4.50E-04 3.31E-04

White Perch 
(skin-on fillet)UPR

UPR American Eel 
(skinless fillet)
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Area Medium Chemical FOD Minimum Mean Maximum UCL

TABLE 4-29
COPCs WITH UCLs FOR SMALL DATA SETS (a)
BASELINE HUMAN HEALTH RISK ASSESSMENT

LOWER PASSAIC RIVER STUDY AREA

TCDD-TEQ 10:10 1.20E-06 2.73E-06 5.03E-06 3.52E-06
PCBs, total 10:10 4.89E-01 9.92E-01 2.03E+00 1.28E+00
PCBs (non-DLC) 10:10 4.59E-01 9.24E-01 1.89E+00 1.19E+00
PCBs-TEQ 10:10 5.63E-06 1.22E-05 2.65E-05 1.60E-05
4,4'-DDD 10:10 1.94E-02 5.14E-02 1.04E-01 6.90E-02
4,4'-DDE 10:10 4.01E-02 8.26E-02 1.34E-01 1.01E-01
4,4'-DDT 10:10 3.70E-04 1.50E-03 4.21E-03 2.25E-03
cis-Chlordane 10:10 3.39E-02 7.57E-02 1.51E-01 9.89E-02
cis-Nonachlor 10:10 9.57E-03 2.39E-02 4.38E-02 3.14E-02
Dieldrin 10:10 8.61E-03 2.20E-02 4.28E-02 2.95E-02
gamma-Chlordane 10:10 1.60E-02 3.72E-02 8.22E-02 4.90E-02
Heptachlor Epoxide 10:10 3.56E-03 9.44E-03 1.71E-02 1.24E-02
Oxychlordane 10:10 3.47E-03 1.13E-02 1.91E-02 1.49E-02
trans-Nonachlor 10:10 1.49E-02 3.57E-02 7.66E-02 4.70E-02
Chromium, total 10:10 1.55E-01 3.46E-01 4.85E-01 4.12E-01
Cobalt 10:10 6.10E-03 1.17E-02 1.77E-02 1.38E-02
Methyl Mercury 10:10 1.07E-01 1.54E-01 1.98E-01 1.68E-01
Selenium 10:10 4.10E-01 6.14E-01 7.31E-01 6.68E-01
Benz(a)anthracene 10:10 1.14E-03 2.91E-03 1.19E-02 7.41E-03
PCBs, total 5:5 6.91E-02 1.53E-01 2.21E-01 2.15E-01
PCBs (non-DLC) 5:5 6.36E-02 1.43E-01 2.10E-01 2.01E-01
PCBs-TEQ 5:5 1.21E-06 2.00E-06 2.95E-06 2.76E-06
4,4'-DDE 5:5 6.20E-03 1.44E-02 2.71E-02 2.18E-02
cis-Chlordane 5:5 5.60E-03 1.76E-02 3.21E-02 2.73E-02
Dieldrin 5:5 1.80E-03 7.22E-03 1.36E-02 1.17E-02
Heptachlor Epoxide 5:5 5.60E-04 2.60E-03 5.20E-03 4.29E-03
Chromium, total 5:5 1.26E-01 2.15E-01 3.18E-01 2.95E-01
Methyl Mercury 5:5 6.99E-02 1.36E-01 3.21E-01 2.39E-01
Mercury, Inorganic 5:5 1.60E-03 1.56E-02 3.40E-02 2.76E-02
PCBs, total 6:6 9.00E-03 5.59E-02 1.23E-01 9.47E-02
PCBs (non-DLC) 6:6 8.32E-03 5.20E-02 1.16E-01 8.88E-02
PCBs-TEQ 6:6 1.52E-07 7.60E-07 1.43E-06 1.17E-06
4,4'-DDD 6:6 2.11E-03 3.77E-03 5.20E-03 4.69E-03
4,4'-DDE 6:6 7.49E-03 1.14E-02 1.64E-02 1.38E-02
cis-Chlordane 5:6 4.84E-03 8.08E-03 1.28E-02 1.02E-02
cis-Nonachlor 6:6 2.07E-03 2.43E-03 3.00E-03 2.74E-03
Dieldrin 6:6 1.23E-03 2.55E-03 4.20E-03 3.36E-03
Heptachlor Epoxide 6:6 5.30E-04 1.17E-03 2.00E-03 1.57E-03
Oxy-chlordane 6:6 6.91E-04 1.23E-03 2.00E-03 1.58E-03
trans-Nonachlor 6:6 1.63E-03 3.68E-03 6.30E-03 5.01E-03
Chromium, total 6:6 1.42E-01 2.36E-01 5.67E-01 3.72E-01
Methyl Mercury 6:6 5.65E-02 1.55E-01 2.94E-01 2.40E-01

Notes:
COPC - Chemical of Potential Concern.
DLC - Dioxin-like congener.
FOD - Frequency of detection.
LPRSA - Lower Passaic River Study Area.
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UCL - Upper confidence limit.
UPR - Upper Passaic River.
(a) The UCL recommended by ProUCL was used as the EPC for data sets of 5 -10 samples, 
     unless greater than the maximum detect.

White Sucker 
(skin-on fillet)

UPR

Common Carp (skin-
on fillet)

Bullhead 
(skinless fillet)

UPR

UPR
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Gastrointestinal Combined
Chemical Absorption Primary Target Uncertainty/

of  Potential CAS Efficiency Study Study Organ/System Critical Modifying Confidence RfD
Concern Number for Dermal (a) Animal Method Endpoint Factors Level Source Date Tier (r)

PCDDs/PCDFs

TCDD-TEQ TCDD-TEQ 7.00E-10 -- 7.00E-10 Human Epidemiological Reproductive, 
Developmental

Decreased sperm count and 
motility in men / Increased TSH in 

neonates
30 High IRIS 2/2017 Tier 1

PCBs
7.00E-05 (c) -- 7.00E-05 Monkey Oral: Bioassay Developmental Reduced birth weights 100 Medium IRIS 2/2017 Tier 1

2.00E-05 (c) -- 2.00E-05 Monkey Oral: Capsule Eye, Nails, Immune

Ocular exudate, inflamed and 
prominent Meibomian glands, 

distorted growth of finger and toe 
nails; decreased antibody 

response to sheep erythrocytes

300 Medium IRIS 2/2017 Tier 1

PCB-TEQ PCB-TEQ 7.00E-10 (i) -- 7.00E-10 Human Epidemiological Reproductive, 
Developmental

Decreased sperm count and 
motility in men / Increased TSH in 

neonates
30 High IRIS 2/2017 Tier 1

Inorganics
Aluminum 7429-90-5 1.00E+00 -- 1.00E+00 Mouse Oral:Diet Neurological Neurological Toxicity 100 Low PPRTV 10/2006 Tier 2

Antimony 7440-36-0 4.00E-04 0.15 6.00E-05 Rat Oral: Bioassay Mortality, Blood Longevity, blood glucose, and 
cholesterol 1,000 Low IRIS 2/2017 Tier 1

Arsenic, organic 7440-38-2 2.00E-02 (m) NA NA Mouse Oral: diet Bladder Vacuolization of the urothelium 100 NA ATSDR 8/2007 Tier 3

Arsenic, inorganic 7440-38-2 3.00E-04 -- 3.00E-04 Human Oral: Drinking water Skin, Vascular Hyperpigmentation, keratosis and 
possible vascular complications 3 Medium IRIS 2/2017 Tier 1

Cadmium, diet 7440-43-9 1.00E-03 (o) 0.025 2.50E-05 Human Oral Kidney Significant proteinuria 10 High IRIS 2/2017 Tier 1
Cadmium, water 7440-43-9 5.00E-04 (o) 0.05 2.50E-05 Human Oral Kidney Significant proteinuria 10 High IRIS 2/2017 Tier 1
Chromium, total 7440-47-3 1.50E+00 0.013 1.95E-02 Rat Oral: Diet No effects observed No effects observed 100 Low IRIS 2/2017 Tier 1
Chromium, hexavalent 18540-29-9 3.00E-03 0.025 7.50E-05 Rat Oral:Drinking Water None reported None reported 900 Low IRIS 2/2017 Tier 1
Cobalt 7440-48-4 3.00E-04 -- 3.00E-04 Human Oral Thyroid Decreased iodine uptake 3,000 Low/Medium PPRTV 8/2008 Tier 2
Copper 7440-50-8 4.00E-02 -- 4.00E-02 Human Oral Gastrointestinal GI Irritation NA NA HEAST 1997 Tier 3
Lead 7439-92-1 NA (j) -- NA NA NA NA NA NA NA NA NA NA

Manganese, diet 7439-96-5 1.40E-01 (p) NA NA Human Oral: dietary supplements Neurological 
CNS effects (other effect: 

Impairment of neurobehavioral 
function)

1 High IRIS 2/2017 Tier 1

Manganese, nondiet 7439-96-5 2.40E-02 (n) 0.04 9.60E-04 Human Oral: dietary supplements Neurological 
CNS effects (other effect: 

Impairment of neurobehavioral 
function)

3 High IRIS 2/2017 Tier 1

Mercury, inorganic 7487-94-7 3.00E-04 0.07 2.10E-05 Rat Oral: Diet Immune Autoimmune 1,000 High IRIS 2/2017 Tier 1

Methyl Mercury 22967-92-6 1.00E-04 (q) NA NA Human Epidemiological Neurological Developmental 
neuropsychological impairment 10 High IRIS 2/2017 Tier 1

Selenium 7782-49-2 5.00E-03 -- 5.00E-03 Human Epidemiological Skin, Nails, Hair, 
Behavioral Clinical selenosis 3 High IRIS 2/2017 Tier 1

Silver 7440-22-4 5.00E-03 0.04 2.00E-04 Human Medical (Intravenous) Skin Argyria 3 Low IRIS 2/2017 Tier 1

Thallium 7440-28-0 1.00E-05 (k) -- 1.00E-05 Rat Oral: Subchronic Hair Hair follicle atrophy 3,000 --
PPRTV 

screening 
value (k)

10/2012 Tier 3

Vanadium 7440-62-2 5.04E-03 (l) 0.026 1.31E-04 Rat Oral Hair Decreased hair cystine 100 Low IRIS 2/2017 Tier 1

Zinc 7440-66-6 3.00E-01 -- 3.00E-01 Human Oral Blood

Decreases in erythrocyte Cu, Zn-
superoxide dismutase (ESOD) 

activity in healthy adult male and 
female volunteers

3 Medium/High IRIS 2/2017 Tier 1

PCBs, total
PCBs (non-DLC) 1336-36-3

TABLE 5-1
NON-CANCER TOXICITY DATA FOR COPCs - ORAL/DERMAL

LOWER PASSAIC RIVER STUDY AREA, NEW JERSEY
BASELINE HUMAN HEALTH RISK ASSESSMENT

RfD:Target Organ(s)
Chronic

Oral
Reference

Dose
(mg/kg-day)

Absorbed
Chronic RfD

for
Dermal (b)

(mg/kg-day)
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Gastrointestinal Combined
Chemical Absorption Primary Target Uncertainty/

of  Potential CAS Efficiency Study Study Organ/System Critical Modifying Confidence RfD
Concern Number for Dermal (a) Animal Method Endpoint Factors Level Source Date Tier (r)

TABLE 5-1
NON-CANCER TOXICITY DATA FOR COPCs - ORAL/DERMAL

LOWER PASSAIC RIVER STUDY AREA, NEW JERSEY
BASELINE HUMAN HEALTH RISK ASSESSMENT

RfD:Target Organ(s)
Chronic

Oral
Reference

Dose
(mg/kg-day)

Absorbed
Chronic RfD

for
Dermal (b)

(mg/kg-day)
Pesticides

4,4'-DDD 72-54-8 5.00E-04 (f) -- 5.00E-04 (f) (f) (f) (f) (f) -- (f) (f) Surrogate
4,4'-DDE 72-55-9 5.00E-04 (f) -- 5.00E-04 (f) (f) (f) (f) (f) -- (f) (f) Surrogate
4,4'-DDT 50-29-3 5.00E-04 -- 5.00E-04 Rat Oral: diet Liver Liver lesions 100 Medium IRIS 2/2017 Tier 1
Aldrin 309-00-2 3.00E-05 -- 3.00E-05 Rat Oral: diet Liver Liver toxicity 1,000 Medium IRIS 2/2017 Tier 1
cis-Chlordane 5103-71-9 5.00E-04 -- 5.00E-04 Mouse Oral Liver Liver necrosis 300 Medium IRIS 2/2017 Tier 1
cis-Nonachlor 5103-73-1 1.04E-04 (g,s) -- 1.04E-04 (g,s) (g,s) (g,s) (g,s) (g,s) -- (g,s) (g,s) Surrogate
Dieldrin 60-57-1 5.00E-05 -- 5.00E-05 Rat Oral: diet Liver Liver lesions 100 Medium IRIS 2/2017 Tier 1
Gamma-Chlordane 5566-34-7 5.00E-04 -- 5.00E-04 Mouse Oral Liver Liver necrosis 300 Medium IRIS 2/2017 Tier 1

Heptachlor Epoxide 1024-57-3 1.30E-05 -- 1.30E-05 Dog Oral Liver Increased liver-to-body weight 
ratio in both males and females 1,000 Low IRIS 2/2017 Tier 1

Hexachlorobenzene 118-74-1 8.00E-04 -- 8.00E-04 Rat Oral: Diet Liver Liver effects 100 Medium IRIS 2/2017 Tier 1
Oxychlordane 27304-13-8 8.93E-05 (g,s) -- 8.93E-05 (g,s) (g,s) (g,s) (g,s) (g,s) -- (g,s) (g,s) Surrogate
trans-Nonachlor 39765-80-5 1.55E-05 (g,s) -- 1.55E-05 (g,s) (g,s) (g,s) (g,s) (g,s) -- (g,s) (g,s) Surrogate

PAHs
Benzo(a)anthracene 56-55-3 NA -- NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 50-32-8 3.00E-04 -- 3.00E-04 Rat Oral:diet Developmental Neurobehavioral changes 300 Medium IRIS 2/2017 Tier 1
Benzo(b)fluoranthene 205-99-2 NA -- NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 207-08-9 NA -- NA NA NA NA NA NA NA NA NA NA

C2-Benzanthracene/chrysenes BACC2 4.00E-02 (h,t) -- 4.00E-02 Mouse Oral: gavage Liver, Kidney Nephropathy; increased liver 
weight, hematological changes 3,000 Low IRIS 2/2017 Surrogate

Chrysene 218-01-9 NA -- NA NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 53-70-3 NA -- NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 193-39-5 NA -- NA NA NA NA NA NA NA NA NA NA

Naphthalene 91-20-3 2.00E-02 -- 2.00E-02 Rat Oral Body Weight Decreased mean terminal body 
weight in males 3,000 Low IRIS 2/2017 Tier 1

SVOCs
bis-(2-Ethylhexyl)phthalate 117-81-7 2.00E-02 -- 2.00E-02 Guinea Pig Oral: Bioassay Liver Increased relative liver weight 1,000 Medium IRIS 2/2017 Tier 1

TPH

TPH C9-C18 TPHC9-C18 1.00E-02 (d) -- 1.00E-02 Rat Oral: gavage Liver, Kidney, Blood
Liver/kidney weight increases and 
other changes, serum chemistry 

changes
10,000 Low

PPRTV 
screening 
value (d)

9/2009 Tier 3

TPH C19-C40 TPHC19-C40 3.00E+00 (e) -- 3.00E+00 Human Therapeutic Gastrointestinal Laxative effects 300 Low PPRTV 9/2009 Tier 2
VOCs

Benzene 71-43-2 4.00E-03 -- 4.00E-03 Human Occupational: Inhalation Immune Decreased lymphocyte count 300 Medium IRIS 2/2017 Tier 1
Bromodichloromethane 75-27-4 2.00E-02 -- 2.00E-02 Mouse Oral: gavage Kidney Renal cytomegaly 1,000 Medium IRIS 2/2017 Tier 1

Chloroform 67-66-3 1.00E-02 -- 1.00E-02 Dog Oral: Bioassay Liver, Blood
Moderate/marked fatty cyst 

formation in the liver and elevated 
SGPT

100 Medium IRIS 2/2017 Tier 1

Mouse Oral: Drinking Water Thyroid Decreased thymus weight 100
Mouse Oral: Drinking Water Developmental Immunotoxicity 1,000

Rat Oral: Drinking Water Vascular Increased fetal heart 
malformations 10

--Trichloroethene 79-01-6 5.00E-04 High IRIS 2/2017 Tier 15.00E-04
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Gastrointestinal Combined
Chemical Absorption Primary Target Uncertainty/

of  Potential CAS Efficiency Study Study Organ/System Critical Modifying Confidence RfD
Concern Number for Dermal (a) Animal Method Endpoint Factors Level Source Date Tier (r)

TABLE 5-1
NON-CANCER TOXICITY DATA FOR COPCs - ORAL/DERMAL

LOWER PASSAIC RIVER STUDY AREA, NEW JERSEY
BASELINE HUMAN HEALTH RISK ASSESSMENT

RfD:Target Organ(s)
Chronic

Oral
Reference

Dose
(mg/kg-day)

Absorbed
Chronic RfD

for
Dermal (b)

(mg/kg-day)
Notes:

"--" - No adjustment necessary. PCDD - Polychlorinated dibenzodioxins.
ABS(GI) - Fraction of contaminant absorbed in gastrointestinal tract (dimensionless). PCDF - Polychlorinated dibenzofurans.
ATSDR - Agency for Toxic Substances Disease Registry. PPRTV - Provisional Peer Reviewed Toxicity Value.
CAS - Chemical Abstracts Service. RfD - Reference Dose.
CNS - Central Nervous System. RSL - Regional Screening Level, derived by USEPA for chemicals in soil, water, air, & fish (USEPA 2015b). 
DLC - Dioxin-like congener. [http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm].
GI - Gastrointestinal. SVOC - Semi-Volatile Organic Compounds.
HEAST - Health Effects Assessment Summary Tables (USEPA 1997b). TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
IRIS - Integrated Risk Information System, an online computer database of toxicological information (USEPA 2017a). TEQ - Toxicity Equivalence.
mg/kg-day - milligrams per kilogram per day. TPH - Total Petroleum Hydrocarbons.
NA - Not available. TSH - Thyroid Stimulating Hormone. 
PAH - Polycyclic Aromatic Hydrocarbons. USEPA - United States Environmental Protection Agency.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a)  USEPA 2004. Risk Assessment Guidance for Superfund. Volume 1, Part E, Supplemental Guidance for Dermal Risk Assessment. Exhibit 4-1. Where USEPA 2004 does not recommend adjustments, no value is listed.
(b)  Oral RfD multiplied by ABSGI.  Where no adjustment is recommended, Dermal RfD = Oral RfD.
(c)  Value for Aroclor 1254 (2E-05 mg/kg-day) or Aroclor 1016 (7E-05 mg/kg-day) may be used to evaluate the noncarcinogenic hazards of total PCBs, and the Aroclor selected depends on the chlorine content of the PCB congeners in the medium of interest. 

For the LPRSA BHHRA, the RfD for Aroclor 1254 is used to evaluate noncarcinogenic effects of total PCBs and non-dioxin-like PCBs (PCBs (non-DLC)).
(d)  Value for TPH (Aliphatic Medium), based on the PPRTV for Midrange Aliphatic Hydrocarbon Streams.  RfD is considered a screening provisional value (USEPA 2009).
(e)  Value for TPH (Aliphatic High), based on the PPRTV for White Mineral Oil (USEPA 2009).
(f)  The value for 4,4'-DDT is used as a surrogate based on structural similarity.
(g)  Value for chlordane is used as a surrogate based on structural similarity.  Relative potency factors have been applied per letters from Superfund Technical Support Center to Marian Olsen, USEPA Region 2, dated August 5, 2015 and November 12, 2015. The 

relative potency factors applied are: 4.8 (cis-nonachlor), 32.2 (trans-nonachlor, and 5.6 (oxychlordane).
(h)  Value for fluoranthene is used as a surrogate based on structural similarity.
(i)  The reference dose for 2,3,7,8-TCDD is used to evaluate the noncarcinogenic effects of potentially dioxin-like PCBs (PCB-TEQ).
(j)  Lead is evaluated using available lead modeling tools.
(k)  No PPRTVs were developed for thallium in the PPRTV document (USEPA 2012)  due to database deficiencies.  According to USEPA (2012) an RfD for thallium was not derived because the available toxicity database contains

studies that are generally of poor quality.  Appendix A of the PPRTV document indicates that it is inappropriate to derive provisional chronic or subchronic RfDs for thallium, but that information is available which, although insufficient to support derivation of a 
provisional toxicity value, under current guidelines, may be of limited use to risk assessors as a screening value.  The use of this screening provisional value is highly uncertain but is the value used in the USEPA Regional Screening Tables (USEPA 2015b).

(l)  The oral RfD  for vanadium is derived from the IRIS oral RfD for Vanadium Pentoxide by factoring out the molecular weight (MW) of the oxide ion. Vanadium Pentoxide (V205) has a molecular weight of 181.88. The two atoms of Vanadium
contribute 56% of the MW. Vanadium Pentoxide's oral RfD of 9E-03 mg/kg-day multiplied by 56% gives a Vanadium oral RfD of 5.04E-03 mg/kg-day.

(m)  Minimal Risk Level for Dimethylarsinic acid (DMA) derived in Appendix A of Toxicological Profile for Arsenic (ATSDR, 2007). The value for organic arsenic is used to assess dietary exposure to crab tissue. 
(n)  When assessing exposure to manganese for non-dietary pathways, IRIS recommends applying a modifying factor of 3 to the oral RfD of 0.14 mg/kg-day. The USEPA Regional Screening Level User's Guide also indicates that the average dietary 

manganese content of the US diet (5 mg/day) be subtracted from the critical dose of 10 mg/day when assessing exposure to non-dietary manganese.  Therefore, the RfD is (10 mg/day - 5 mg/day)/Modifying Factor (3) = 1.67 mg/day / 70 kg = 0.024 mg/kg-day. 
The unadjusted value of 0.14 mg/kg-day is used to assess dietary exposure to fish and crab tissue.

(o)  The RfD for cadmium in food is used to evaluate dietary cadmium as well as oral and dermal contact with cadmium in sediment.  The RfD for cadmium in water is used to evaluate oral and dermal contact with cadmium in surface water.
This approach is consistent with the USEPA Regional Screening Levels (USEPA 2015b).

(p)  The value for Manganese, nondiet is used to assess dermal exposures.
(q)  The value for Mercury, inorganic is used to assess dermal exposures.
(r)  USEPA 2003.  Human Health Toxicity Values in Superfund Risk Assessments.  OSWER Directive 9285.7-53.  December 5, 2003.  IRIS values are considered Tier 1, PPRTVs are considered Tier 2, and other values, including ATSDR, CalEPA, HEAST,

and other non-EPA values are considered Tier 3 values.
(s)  Letter from Superfund Technical Support Center to Marian Olsen, USEPA Region 2, dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.   Cis- and trans-nonachlor and oxychlordane.
(t)  Letter from Superfund Technical Support Center to Marian Olsen, USEPA Region 2, dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  C2-, C3-, and C4-naphthalenes, C2-benzanthracene/chrysene. 
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Chemical Weight of Evidence/
of Potential CAS Study Study Cancer Guideline Classification CSF

Concern Number Animal Method Description (c) System Source(s) Date Tier (n)
(mg/kg-day)-1

PCDDs/PCDFs
TCDD-TEQ TCDD-TEQ 1.50E+05 (d) -- 1.50E+05 (d) Rat Oral: Diet (o) (o) HEAST 1997 Tier 3

PCBs
high risk & persistence/upper bound 1336-36-3 2.00E+00 (e) -- 2.00E+00
high risk & persistence/central estimate 1336-36-3 1.00E+00 (e) -- 1.00E+00
low risk & persistence/upper bound 1336-36-3 4.00E-01 (e) -- 4.00E-01
low risk & persistence/central estimate 1336-36-3 3.00E-01 (e) -- 3.00E-01
lowest risk & persistence/upper bound 1336-36-3 7.00E-02 (e) -- 7.00E-02
lowest risk & persistence/central estimate 1336-36-3 4.00E-02 (e) -- 4.00E-02

PCB-TEQ PCB-TEQ 1.50E+05 (d) -- 1.50E+05 (d) (d) (d) (d) (d) (d) (d) Tier 3
Inorganics

Aluminum 7429-90-5 NA -- NA NA NA Inadequate Information 2005 PPRTV 2/2007 NA
Antimony 7440-36-0 NA 0.15 NA NA NA NA NA NA NA NA
Arsenic, organic 7440-38-2 NA NA NA NA NA NA NA NA NA NA
Arsenic, inorganic 7440-38-2 1.50E+00 -- 1.50E+00 Human Oral: Drinking Water A 1986 IRIS 2/2017 Tier 1
Cadmium, diet 7440-43-9 NA 0.025 NA NA NA B1 1986 IRIS 2/2017 NA
Cadmium, water 7440-43-9 NA 0.05 NA NA NA B1 1986 IRIS 2/2017 NA
Chromium, total 7440-47-3 NA 0.013 NA NA NA D 1986 IRIS 2/2017 NA
Chromium, hexavalent 18540-29-9 5.00E-01 (m,j) 0.025 2.00E+01 (m,j) Mouse Oral: Drinking Water D [oral (p)]; A [inhalation] 1986 NJDEP 4/2009 Tier 3
Cobalt 7440-48-4 NA -- NA NA NA Likely Carcinogenic (inhalation) 2005 PPRTV 8/2008 NA
Copper 7440-50-8 NA -- NA NA NA NA NA NA NA NA
Lead 7439-92-1 NA -- NA NA NA B2 1986 IRIS 2/2017 NA
Manganese, diet 7439-96-5 NA NA NA NA NA D 1986 IRIS 2/2017 NA
Manganese, nondiet 7439-96-5 NA 0.04 NA NA NA D 1986 IRIS 2/2017 NA
Mercury, inorganic 7487-94-7 NA 0.07 NA NA NA D 1986 IRIS 2/2017 NA
Methyl Mercury 22967-92-6 NA NA NA NA NA C 1986 IRIS 2/2017 NA
Selenium 7782-49-2 NA -- NA NA NA D 1986 IRIS 2/2017 NA
Silver 7440-22-4 NA 0.04 NA NA NA D 1986 IRIS 2/2017 NA
Thallium 7440-28-0 NA -- NA NA NA Inadequate Information 2005 PPRTV 10/2012 NA
Vanadium 7440-62-2 NA 0.026 NA NA NA NA NA NA NA NA
Zinc 7440-66-6 NA -- NA NA NA Inadequate Information 2005 IRIS 2/2017 NA

Pesticides
4,4'-DDD 72-54-8 2.40E-01 -- 2.40E-01 Mouse Oral: diet B2 1986 IRIS 2/2017 Tier 1
4,4'-DDE 72-55-9 3.40E-01 -- 3.40E-01 Mouse Oral: diet B2 1986 IRIS 2/2017 Tier 1
4,4'-DDT 50-29-3 3.40E-01 -- 3.40E-01 Mouse Oral: diet B2 1986 IRIS 2/2017 Tier 1
Aldrin 309-00-2 1.70E+01 -- 1.70E+01 Mouse Oral: diet B2 1986 IRIS 2/2017 Tier 1
cis-Chlordane 5103-71-9 3.50E-01 -- 3.50E-01 Mouse Oral: diet B2 1986 IRIS 2/2017 Tier 1
cis-Nonachlor 5103-73-1 3.50E-01 (f,g) -- 3.50E-01 (f,g) (f,g) (f,g) (f,g) (f,g) (f,g) (f,g) Surrogate
Dieldrin 60-57-1 1.60E+01 -- 1.60E+01 Mouse Oral: diet B2 1986 IRIS 2/2017 Tier 1
Gamma-Chlordane 5566-34-7 3.50E-01 -- 3.50E-01 Mouse Oral: diet B2 1986 IRIS 2/2017 Tier 1
Heptachlor Epoxide 1024-57-3 9.10E+00 -- 9.10E+00 Mouse Oral: diet Likely Carcinogenic 2005 IRIS 2/2017 Tier 1
Hexachlorobenzene 118-74-1 1.60E+00 -- 1.60E+00 Rat Oral: diet B2 1986 IRIS 2/2017 Tier 1
Oxychlordane 27304-13-8 3.50E-01 (f,g) -- 3.50E-01 (f,g) (f,g) (f,g) (f,g) (f,g) (f,g) (f,g) Surrogate
trans-Nonachlor 39765-80-5 3.50E-01 (f,g) -- 3.50E-01 (f,g) (f,g) (f,g) (f,g) (f,g) (f,g) (f,g) Surrogate

PAHs
Benzo(a)anthracene 56-55-3 1.00E-01 (i,j) -- 1.00E-01 (i,j) Mouse Oral: diet Carcinogenic 2005 IRIS 2/2017 Tier 1
Benzo(a)pyrene 50-32-8 1.00E+00 (j) -- 1.00E+00 (j) Mouse Oral: diet Carcinogenic 2005 IRIS 2/2017 Tier 1
Benzo(b)fluoranthene 205-99-2 1.00E-01 (i,j) -- 1.00E-01 (i,j) Mouse Oral: diet Carcinogenic 2005 IRIS 2/2017 Tier 1
Benzo(k)fluoranthene 207-08-9 1.00E-02 (i,j) -- 1.00E-02 (i,j) Mouse Oral: diet Carcinogenic 2005 IRIS 2/2017 Tier 1
C2-Benzanthracene/chrysenes BACC2 1.00E-03 (h,j) -- 1.00E-03 (h,j) (h,j) (h,j) (h,j) (h,j) (h,j) (h,j) Surrogate
Chrysene 218-01-9 1.00E-03 (i,j) -- 1.00E-03 (i,j) Mouse Oral: diet Carcinogenic 2005 IRIS 2/2017 Tier 1
Dibenz(a,h)anthracene 53-70-3 1.00E+00 (i,j) -- 1.00E+00 (i,j) Mouse Oral: diet Carcinogenic 2005 IRIS 2/2017 Tier 1
Indeno(1,2,3-cd)pyrene 193-39-5 1.00E-01 (i,j) -- 1.00E-01 (i,j) Mouse Oral: diet Carcinogenic 2005 IRIS 2/2017 Tier 1
Naphthalene 91-20-3 NA -- NA NA NA C 1986 IRIS 2/2017 NA

Tier 1Rat Oral: Diet B2 1986 IRIS 2/2017
PCBs, total
PCBs (non-DLC)

Cancer Absorption Cancer Oral CSF/WOE
Slope Efficiency Slope
Factor for Dermal (a) Factor (b)

(mg/kg-day)-1

TABLE 5-2
CANCER TOXICITY DATA FOR COPCs - ORAL/DERMAL

LOWER PASSAIC RIVER STUDY AREA, NEW JERSEY
BASELINE HUMAN HEALTH RISK ASSESSMENT

Oral  Gastrointestinal Absorbed Dermal
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Chemical Weight of Evidence/
of Potential CAS Study Study Cancer Guideline Classification CSF

Concern Number Animal Method Description (c) System Source(s) Date Tier (n)
(mg/kg-day)-1

Cancer Absorption Cancer Oral CSF/WOE
Slope Efficiency Slope
Factor for Dermal (a) Factor (b)

(mg/kg-day)-1

TABLE 5-2
CANCER TOXICITY DATA FOR COPCs - ORAL/DERMAL

LOWER PASSAIC RIVER STUDY AREA, NEW JERSEY
BASELINE HUMAN HEALTH RISK ASSESSMENT

Oral  Gastrointestinal Absorbed Dermal

SVOCs
bis-(2-Ethylhexyl)phthalate 117-81-7 1.40E-02 -- 1.40E-02 Mouse Oral: diet B2 1986 IRIS 2/2017 Tier 1

TPH
TPH C9-C18 TPHC9-C18 NA -- NA NA NA NA NA NA NA NA
TPH C19-C40 TPHC19-C40 NA -- NA NA NA NA NA NA NA NA

VOCs
Benzene 71-43-2 5.50E-02 (k) -- 5.50E-02 (k) Human Occupational: Inhalation A 1986 IRIS 2/2017 Tier 1
Bromodichloromethane 75-27-4 6.20E-02 -- 6.20E-02 Mouse Oral: gavage B2 1986 IRIS 2/2017 Tier 1
Chloroform 67-66-3 NA (l) -- NA (l) NA NA B2 1986 NA NA NA
Trichloroethene 79-01-6 4.60E-02 (j) -- 4.60E-02 (j) Human Epidemiological: Inhalation Carcinogenic 2005 IRIS 2/2017 Tier 1

See next page for notes.
Notes:
"--" - No adjustment necessary. PCDD - Polychlorinated dibenzodioxins.
ABS(GI) - Fraction of contaminant absorbed in gastrointestinal tract (dimensionless). PCDF - Polychlorinated dibenzofurans.
CalEPA - California Environmental Protection Agency.  Toxicity Criteria Database.  http://www.oehha.ca.gov/risk/ChemicalDB/index.asp. PPRTV - Provisional Peer Reviewed Toxicity Value.
CAS - Chemical Abstracts Service. RPF - Relative Potency Factor.
COPC - Constituent of Potential Concern. RSL - Regional Screening Level, derived by USEPA for chemicals in soil, water, air, & fish (USEPA 2015b). 
DLC - Dioxin-like congener. [http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/Generic_Tables/index.htm].
CSF - Cancer Slope Factor. SVOC - Semi-Volatile Organic Compounds.
HEAST - Health Effects Assessment Summary Tables (USEPA 1997b). TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
IRIS - Integrated Risk Information System, an online computer database of toxicological information (USEPA 2017a). TEQ - Toxicity Equivalence.
mg/kg-day - milligrams per kilogram per day. TPH - Total Petroleum Hydrocarbons.
NA - Not available. USEPA - United States Environmental Protection Agency.
NJDEP - New Jersey Department of Environmental Protection.   VOC - Volatile Organic Compounds.
NTP - National Toxicology Program. WOE - Weight-of-Evidence.
PAH - Polycyclic Aromatic Hydrocarbons.
PCB - Polychlorinated Biphenyls.

(a) USEPA 2004. Risk Assessment Guidance for Superfund. Volume 1, Part E, Supplemental Guidance for Dermal Risk Assessment. Exhibit 4-1. Where USEPA 2004 does not recommend adjustments, no value is listed.
(b) Oral CSF divided by ABSGI.  Where no adjustment is recommended, Dermal CSF = Oral CSF.
(c) Some chemicals are classified under the 1986 system, while others have been classified under the 2005 system:

1986 Classifications 2005 Classifications
Group A Carcinogenic to Humans. Carcinogenic - Carcinogenic to Humans
Group B Probably Carcinogenic to Humans: Likely Carcinogenic - Likely to be Carcinogenic to Humans

B1 Based on limited human evidence. Suggestive Evidence - Suggestive Evidence of Carcinogenic Potential
B2 Based on animal evidence. Inadequate Information - Inadequate Information to Assess Carcinogenic Potential

Group C Possibly Carcinogenic to Humans Not Likely Carcinogenic - Not Likely to be Carcinogenic to Humans
Group D Not Classifiable as to Human Carcinogenicity.
Group E Evidence of Non-carcinogenicity for Humans

(d)  The HEAST (USEPA 1997b) cancer slope factor for 2,3,7,8-TCDD is used to evaluate carcinogenic effects of TCDD-TEQ and the potentially dioxin-like PCBs (PCB-TEQ).
(e)  For the LPRSA BHHRA, the range of low to high risk PCB CSFs is used to evaluate carcinogenic effects of total PCBs and non-dioxin-like PCBs (PCBs (non-DLC)). The lowest risk values are provided for informational purposes and were not used in the 

BHHRA.
(f)  Letter from Superfund Technical Support Center to Marian Olsen, USEPA Region 2, dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.   Cis- and trans-nonachlor and oxychlordane.
(g)  Value for chlordane is used as a surrogate based on structural similarity, and without the use of relative potency factors, per letters from Superfund Technical Support Center to Marian Olsen, USEPA Region 2, dated August 5, 2015 and November 24, 2015.
(h)  Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  C2-, C3-, and C4-naphthalenes, C2-benzanthracene/chrysene.
(i)  Calculated using RPFs as per USEPA Guidance for Quantitative Risk Assessment of PAHs (USEPA 1993) and USEPA's Toxicological Review of Benzo(a)pyrene (USEPA 2017b).
(j)  Assumed to act via a mutagenic mode of carcinogenic action; therefore, age-dependent adjustment factors are applied to the risk estimates.
(k)  IRIS provides a range of CSF for benzene of 1.5E-02 to 5.5E-02 mg/kg-day  IRIS states that each value within this range has equal scientific plausibility. The high end of the range is used to be conservative. 
(l)  The oral reference dose is considered protective of potential carcinogenic effects (USEPA 2015a).
(m)  IRIS indicates that there is no evidence that hexavalent chromium is carcinogenic via the oral route and does not provide a CSF.  However, because USEPA has used the NJDEP CSF in its RSL tables, 

the NJDEP value is used here (Derivation of Ingestion-Based Soil Remediation Criterion for Cr+6 Based on the NTP Chronic Bioassay Data for Chromium (NJDEP 2009)).
(n)  USEPA 2003.  Human Health Toxicity Values in Superfund Risk Assessments.  OSWER Directive 9285.7-53.  December 5, 2003.  IRIS values are considered Tier 1, PPRTVs are considered Tier 2, and 

other values, including ATSDR, CalEPA, PPRTV Appendix Screening Toxicity Values, HEAST and other non-EPA values are considered Tier 3 values.
(o)  The cancer assessment for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) is currently deferred, as indicated in the IRIS Program Multi-Year Agenda, December 2015 (USEPA 2015a).
(p)  The cancer assessment for oral exposure to hexavalent chromium is currently in draft development, as indicated in the IRIS Program Multi-Year Agenda, December 2015  (USEPA 2015a). 
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RME CTE
Accessible Surface Sediment 9.E-06 1.E-06
Surface Water 4.E-06 1.E-06

Total (a) 1.E-05 2.E-06

Accessible Surface Sediment 1.E-05 2.E-06
Surface Water 1.E-05 3.E-06

Total (a) 2.E-05 5.E-06

Accessible Surface Sediment 6.E-06 1.E-06
Surface Water 5.E-06 1.E-06

Total (a) 1.E-05 2.E-06

Accessible Surface Sediment 1.E-05 2.E-06
Surface Water 1.E-05 2.E-06

Total (a) 2.E-05 5.E-06

Accessible Surface Sediment 9.E-06 1.E-06
Surface Water 8.E-07 1.E-07

Total (a) 9.E-06 1.E-06

Accessible Surface Sediment 1.E-05 2.E-06
Surface Water 2.E-06 4.E-07

Total (a) 1.E-05 2.E-06

Accessible Surface Sediment 6.E-06 1.E-06
Surface Water 1.E-06 2.E-07

Total (a) 7.E-06 1.E-06

Accessible Surface Sediment 1.E-05 2.E-06
Surface Water 2.E-06 3.E-07

Total (a) 2.E-05 3.E-06

Accessible Surface Sediment 3.E-06 4.E-07
Surface Water 8.E-07 2.E-07

Total (a) 4.E-06 6.E-07

Accessible Surface Sediment 3.E-07 5.E-08
Surface Water 1.E-06 4.E-07

Total (a) 1.E-06 4.E-07

Accessible Surface Sediment 3.E-06 3.E-07
Surface Water 1.E-05 2.E-06

Total (a) 1.E-05 2.E-06

Accessible Surface Sediment 2.E-05 2.E-06
Total (a) 2.E-05 2.E-06

Notes:
CTE - Central Tendency Exposure.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TEQ - Toxicity Equivalence.
(a) Cumulative cancer risks for surface water and sediment do not differ based on PCB toxicity approach.
(b) Cancer risks for adult and young child age groups summed to yield 26 year total exposure duration for RME and 
    a 12 year exposure duration for CTE.

Teen

Adult

Adolescent

Adult

Combined 
Adult/Child (b)

Young Child

Adolescent

TABLE 6-1
SUMMARY OF CUMULATIVE SITEWIDE CANCER RISKS FOR THE BOATER, SWIMMER, WADER, AND WORKER RECEPTORS

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Worker (Adult)

Potential Cancer Risk
Receptor Medium

Young Child

Worker (Adult)

Swimmer

Wader

Boater

Adult

Combined 
Adult/Child (b)

Older Child
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TABLE 6-2

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

RME CTE
Accessible Surface Sediment 0.9 0.3
Surface Water 0.3 0.1

Total (b) 1 0.4

Accessible Surface Sediment 0.6 0.2
Surface Water 0.5 0.3

Total (b) 1 0.5

Accessible Surface Sediment 0.2 0.08
Surface Water 0.2 0.09

Total (b) 0.3 0.2

Accessible Surface Sediment 0.9 0.3
Surface Water 0.05 0.02

Total (b) 0.9 0.3

Accessible Surface Sediment 0.6 0.2
Surface Water 0.1 0.03

Total (b) 0.7 0.2

Accessible Surface Sediment 0.2 0.08
Surface Water 0.03 0.01

Total (b) 0.2 0.09

Accessible Surface Sediment 0.2 0.09
Surface Water 0.05 0.02

Total (b) 0.3 0.1

Accessible Surface Sediment 0.04 0.01
Surface Water 0.1 0.08

Total (b) 0.2 0.09

Accessible Surface Sediment 0.09 0.03
Surface Water 0.4 0.1

Total (b) 0.4 0.2

Accessible Surface Sediment 0.5 0.2
Total (b) 0.5 0.2

Notes:
CTE - Central Tendency Exposure.
HI  Hazard Index.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TEQ - Toxicity Equivalence.
Cumulative noncancer hazards in excess of the goal of protection of an HI of 1 are highlighted.
(a) The total hazard index (HI) is presented without regard to target organ analysis.  Potential chemicals of concern (COCs) 

are identified in Tables 6-15 to 6-20 for noncancer only where the target organ HI is greater than 1.
Target organ specific HIs are presented graphically in Section 8.

(b) Hazard indices for surface water and sediment do not differ based on PCB toxicity approach. 

Worker (Adult) Worker (Adult)

Wader

Young Child

Adolescent

Adult

Boater

Older Child

Teen

Adult

Swimmer

Young Child

Adolescent

Adult

SUMMARY OF CUMULATIVE SITEWIDE NONCANCER HAZARDS FOR THE BOATER, SWIMMER, WADER, AND
WORKER RECEPTORS

Receptor Medium
Hazard Index
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RME CTE

RME Mixed Fish Diet (Total PCBs) (b) 1.E-03 4.E-05
RME Mixed Fish Diet [PCB-TEQ & PCBs (non-DLC)] (c) 1.E-03 5.E-05

Total (Total PCBs) 
(b) 1.E-03 4.E-05

Total [PCB-TEQ & PCBs (non-DLC)] (c) 1.E-03 5.E-05

Accessible Surface Sediment (d) 1.E-05 2.E-06
Surface Water (d) 2.E-06 4.E-07
RME Mixed Fish Diet (Total PCBs) (b) 2.E-03 4.E-05
RME Mixed Fish Diet [PCB-TEQ & PCBs (non-DLC)] (c) 2.E-03 5.E-05

Total (Total PCBs) 
(b) 2.E-03 5.E-05

Total [PCB-TEQ & PCBs (non-DLC)] (c) 2.E-03 5.E-05

Accessible Surface Sediment (d) 6.E-06 1.E-06
Surface Water (d) 1.E-06 2.E-07
RME Mixed Fish Diet (Total PCBs) (b) 3.E-03 6.E-05
RME Mixed Fish Diet [PCB-TEQ & PCBs (non-DLC)] (c) 3.E-03 8.E-05

Total (Total PCBs) 
(b) 3.E-03 6.E-05

Total [PCB-TEQ & PCBs (non-DLC)] (c) 3.E-03 8.E-05

Accessible Surface Sediment (d) 6.E-06 1.E-06
Surface Water (d) 1.E-06 2.E-07
RME Mixed Fish Diet (Total PCBs) (b) 4.E-03 1.E-04
RME Mixed Fish Diet [PCB-TEQ & PCBs (non-DLC)] (c) 4.E-03 1.E-04

Total (Total PCBs) 
(b) 4.E-03 1.E-04

Total [PCB-TEQ & PCBs (non-DLC)] (c) 4.E-03 1.E-04

Notes:
CTE - Central Tendency Exposure.
DLC - Dioxin like congener.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TEQ - Toxicity Equivalence.
Cumulative cancer risks in excess of the NCP risk range of 10-6 to 10-4 are highlighted.
(a) RME Mixed Fish Diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, largemouth bass and common carp.
(b) Cumulative risk excluding PCB-TEQ and PCBs (non-DLC).
(c) Cumulative risk excluding total PCBs.
(d) Cumulative cancer risks for surface water and sediment do not differ based on PCB toxicity approach.
(e) Cancer risks for adult and young child age groups summed to yield 26 year total exposure duration for RME and a 12 year exposure duration for CTE.

Angler
(Combined Adult/Child) (e)

Potential Cancer Risk
Receptor Medium

Angler 
(Young Child)

SUMMARY OF CUMULATIVE SITEWIDE CANCER RISKS FOR THE ANGLER RECEPTOR - RME MIXED FISH DIET SCENARIO (a)
TABLE 6-3

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Angler 
(Adult)

Angler 
(Adolescent)
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RME CTE
RME Mixed Fish Diet (Total PCBs) (b) 177 13
RME Mixed Fish Diet [PCB-TEQ & PCBs (non-DLC)] (c) 193 15

Total (Total PCBs) (b) 177 13

Total [PCB-TEQ & PCBs (non-DLC)] (c) 193 15

Accessible Surface Sediment (d) 0.6 0.2
Surface Water (d) 0.10 0.03
RME Mixed Fish Diet (Total PCBs) (b) 116 8
RME Mixed Fish Diet [PCB-TEQ & PCBs (non-DLC)] (c) 127 9

Total (Total PCBs) (b) 117 8

Total [PCB-TEQ & PCBs (non-DLC)] (c) 127 9

Accessible Surface Sediment (d) 0.2 0.08
Surface Water (d) 0.03 0.01
RME Mixed Fish Diet (Total PCBs) (b) 113 8
RME Mixed Fish Diet [PCB-TEQ & PCBs (non-DLC)] (c) 123 8

Total (Total PCBs) (b) 113 8

Total [PCB-TEQ & PCBs (non-DLC)] (c) 124 8

Notes:
CTE - Central Tendency Exposure.
DLC - Dioxin like congener.
HI - Hazard Index.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TEQ - Toxicity Equivalence.
Cumulative noncancer hazards in excess of the goal of protection of an HI of 1 are highlighted.
(a) RME Mixed Fish Diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, largemouth bass and common carp.
(b) Cumulative hazard index excluding PCB-TEQ and PCBs (non-DLC).
(c) Cumulative hazard index excluding total PCBs.
(d) Cumulative noncancer cancer hazards for surface water and sediment do not differ based on PCB toxicity approach.
(e) The total hazard index (HI) is presented without regard to target organ analysis.  Potential chemicals of concern (COCs)

are identified in Tables 6-15 to 6-20 for noncancer only where the target organ HI is greater than 1.
Target organ specific HIs are presented graphically in Section 8. 

TABLE 6-4
SUMMARY OF CUMULATIVE SITEWIDE NONCANCER HAZARDS FOR THE ANGLER RECEPTOR - RME MIXED FISH DIET SCENARIO (a)

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Angler 
(Adult)

Receptor Medium
Hazard Index (e)

Angler 
(Young Child)

Angler 
(Adolescent)
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RME CTE
Crab Muscle & Hepatopancreas (Total PCBs) (b) 4.E-04 3.E-05
Crab Muscle & Hepatopancreas [PCB-TEQ & PCBs (non-DLC)] (c) 4.E-04 3.E-05

Total (Total PCBs) (b) 4.E-04 3.E-05

Total [PCB-TEQ & PCBs (non-DLC)] (c) 4.E-04 3.E-05

Accessible Surface Sediment (d) 1.E-05 2.E-06
Surface Water (d) 2.E-06 4.E-07
Crab Muscle & Hepatopancreas (Total PCBs) (b) 5.E-04 3.E-05
Crab Muscle & Hepatopancreas [PCB-TEQ & PCBs (non-DLC)] (c) 5.E-04 4.E-05

Total (Total PCBs) (b) 5.E-04 3.E-05

Total [PCB-TEQ & PCBs (non-DLC)] (c) 5.E-04 4.E-05

Accessible Surface Sediment (d) 6.E-06 1.E-06
Surface Water (d) 1.E-06 2.E-07
Crab Muscle & Hepatopancreas (Total PCBs) (b) 7.E-04 5.E-05
Crab Muscle & Hepatopancreas [PCB-TEQ & PCBs (non-DLC)] (c) 9.E-04 5.E-05

Total (Total PCBs) (b) 8.E-04 5.E-05

Total [PCB-TEQ & PCBs (non-DLC)] (c) 9.E-04 5.E-05

Accessible Surface Sediment (d) 6.E-06 1.E-06
Surface Water (d) 1.E-06 2.E-07
Crab Muscle & Hepatopancreas (Total PCBs) (b) 1.E-03 7.E-05
Crab Muscle & Hepatopancreas [PCB-TEQ & PCBs (non-DLC)] (c) 1.E-03 8.E-05

Total (Total PCBs) (b) 1.E-03 7.E-05

Total [PCB-TEQ & PCBs (non-DLC)] (c) 1.E-03 8.E-05

Notes:
CTE - Central Tendency Exposure.
DLC - Dioxin like congener.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TEQ - Toxicity Equivalence.
Cumulative cancer risks in excess of the NCP risk range of 10-6 to 10-4 are highlighted.
(a) Cancer risks for adult and young child age groups summed to yield 26 year total exposure duration for RME and a 12 year exposure duration for CTE.
(b) Cumulative risk excluding PCB-TEQ and PCBs (non-DLC).
(c) Cumulative risk excluding total PCBs.
(d) Cumulative cancer risks for surface water and sediment do not differ based on PCB toxicity approach.

TABLE 6-5
SUMMARY OF CUMULATIVE SITEWIDE CANCER RISKS FOR THE ANGLER RECEPTOR - CRAB (MUSCLE/HEPATOPANCREAS)

CONSUMPTION SCENARIO
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Angler
(Combined Adult/Child) (a)

Receptor Medium
Potential Cancer Risk

Angler 
(Young Child)

Angler 
(Adolescent)

Angler 
(Adult)
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RME CTE
Crab Muscle & Hepatopancreas (Total PCBs) (b) 44 7
Crab Muscle & Hepatopancreas [PCB-TEQ & PCBs (non-DLC)] (c) 50 8

Total (Total PCBs) (b) 44 7

Total [PCB-TEQ & PCBs (non-DLC)] (c) 50 8

Accessible Surface Sediment (d) 0.6 0.2
Surface Water (d) 0.1 0.03
Crab Muscle & Hepatopancreas (Total PCBs) (b) 29 4
Crab Muscle & Hepatopancreas [PCB-TEQ & PCBs (non-DLC)] (c) 33 4

Total (Total PCBs) (b) 30 4

Total [PCB-TEQ & PCBs (non-DLC)] (c) 33 5

Accessible Surface Sediment (d) 0.2 0.08
Surface Water (d) 0.03 0.01
Crab Muscle & Hepatopancreas (Total PCBs) (b) 28 4
Crab Muscle & Hepatopancreas [PCB-TEQ & PCBs (non-DLC)] (c) 32 4

Total (Total PCBs) (b) 29 4

Total [PCB-TEQ & PCBs (non-DLC)] (c) 32 4

Notes:
CTE - Central Tendency Exposure.
DLC - Dioxin like congener.
HI - Hazard Index.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TEQ - Toxicity Equivalence.
Cumulative noncancer hazards in excess of the goal of protection of an HI of 1 are highlighted.
(a) Hazard Index for adult and young child age groups summed to yield 26 year total exposure duration for RME and 12 year exposure duration for CTE.
(b) Cumulative hazard index excluding PCB-TEQ and PCBs (non-DLC).
(c) Cumulative hazard index excluding total PCBs.
(d) Cumulative noncancer cancer hazards for surface water and sediment do not differ based on PCB toxicity approach.

TABLE 6-6

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

SUMMARY OF CUMULATIVE SITEWIDE NONCANCER HAZARDS FOR THE ANGLER RECEPTOR - 
CRAB (MUSCLE/HEPATOPANCREAS)

CONSUMPTION SCENARIO

Angler 
(Adult)

Receptor Medium
Hazard Index (a)

Angler 
(Young Child)

Angler 
(Adolescent)

Page 1 of 1
AECOM

Final

July 2017

Final

July 2017



TABLE 6-7

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Worker 

Young Child 
(1 to < 7 yrs )

Adolescent 
(7 to <19 yrs)

Adult 
(>18 yrs)

Combined 
Adult/Child 

(b)

Young Child 
(1 to < 7 yrs )

Adolescent 
(7 to <19 yrs)

Adult 
(>18 yrs)

Combined 
Adult/Child 

(b)

Older Child
(7-<14 yrs)

Teen
(14 to < 18 

yrs)

Adult 
(>18 yrs) Adult

Accessible Surface Sediment 5E-06 6E-06 3E-06 8E-06 5E-06 6E-06 3E-06 8E-06 2E-06 2E-07 1E-06 1E-05

Surface Water (Sitewide) 4E-06 1E-05 5E-06 1E-05 8E-07 2E-06 1E-06 2E-06 8E-07 1E-06 1E-05 NA

Total Cumulative Risk (a) 9E-06 2E-05 8E-06 2E-05 6E-06 9E-06 4E-06 1E-05 2E-06 1E-06 1E-05 1E-05

Accessible Surface Sediment 3E-06 3E-06 2E-06 4E-06 3E-06 3E-06 2E-06 4E-06 9E-07 8E-08 7E-07 5E-06

Surface Water (Sitewide) 4E-06 1E-05 5E-06 1E-05 8E-07 2E-06 1E-06 2E-06 8E-07 1E-06 1E-05 NA

Total Cumulative Risk (a) 7E-06 2E-05 7E-06 1E-05 4E-06 6E-06 3E-06 6E-06 2E-06 1E-06 1E-05 5E-06

Accessible Surface Sediment 3E-05 4E-05 2E-05 6E-05 3E-05 4E-05 2E-05 6E-05 1E-05 1E-06 1E-05 8E-05

Surface Water (Sitewide) 4E-06 1E-05 5E-06 1E-05 8E-07 2E-06 1E-06 2E-06 8E-07 1E-06 1E-05 NA

Total Cumulative Risk (a) 4E-05 6E-05 3E-05 7E-05 3E-05 5E-05 2E-05 6E-05 1E-05 2E-06 2E-05 8E-05

Accessible Surface Sediment 5E-05 6E-05 3E-05 8E-05 5E-05 6E-05 3E-05 8E-05 2E-05 2E-06 2E-05 1E-04

Surface Water (Sitewide) 4E-06 1E-05 5E-06 1E-05 8E-07 2E-06 1E-06 2E-06 8E-07 1E-06 1E-05 NA

Total Cumulative Risk (a) 5E-05 8E-05 4E-05 9E-05 5E-05 7E-05 3E-05 8E-05 2E-05 3E-06 3E-05 1E-04

Accessible Surface Sediment 9E-06 1E-05 6E-06 2E-05 9E-06 1E-05 6E-06 2E-05 3E-06 3E-07 3E-06 2E-05

Surface Water (Sitewide) 4E-06 1E-05 5E-06 1E-05 8E-07 2E-06 1E-06 2E-06 8E-07 1E-06 1E-05 NA

Total Cumulative Risk (a) 1E-05 3E-05 1E-05 2E-05 1E-05 1E-05 7E-06 2E-05 4E-06 2E-06 1E-05 2E-05

Accessible Surface Sediment 2E-06 3E-06 1E-06 4E-06 2E-06 3E-06 1E-06 4E-06 8E-07 7E-08 7E-07 5E-06

Surface Water (Sitewide) 4E-06 1E-05 5E-06 1E-05 8E-07 2E-06 1E-06 2E-06 8E-07 1E-06 1E-05 NA

Total Cumulative Risk (a) 7E-06 2E-05 7E-06 1E-05 3E-06 6E-06 3E-06 6E-06 2E-06 1E-06 1E-05 5E-06

Accessible Surface Sediment 1E-06 1E-06 5E-07 2E-06 1E-06 1E-06 5E-07 2E-06 4E-07 2E-08 2E-07 1E-06

Surface Water (Sitewide) 4E-06 1E-05 5E-06 1E-05 8E-07 2E-06 1E-06 2E-06 8E-07 1E-06 1E-05 NA

Total Cumulative Risk (a) 5E-06 1E-05 6E-06 1E-05 2E-06 4E-06 1E-06 3E-06 1E-06 1E-06 1E-05 1E-06

Accessible Surface Sediment 9E-06 1E-05 6E-06 1E-05 9E-06 1E-05 6E-06 1E-05 3E-06 3E-07 3E-06 2E-05

Surface Water (Sitewide) 4E-06 1E-05 5E-06 1E-05 8E-07 2E-06 1E-06 2E-06 8E-07 1E-06 1E-05 NA

Total Cumulative Risk (a) 1E-05 2E-05 1E-05 2E-05 9E-06 1E-05 7E-06 2E-05 4E-06 1E-06 1E-05 2E-05

Notes:
A refined spatial analysis of sediment direct contact risk was performed using accessible sediment data in three mile segments, and along the east bank of RM 6-9.  Risks associated with surface water contact 

and fish/crab consumption are sitewide estimates.
RM - River mile.
RME - Reasonable Maximum Exposure.
PCB - Polychlorinated Biphenyl.
(a) Cumulative cancer risks for surface water and sediment do not differ based on PCB toxicity approach.
(b) Cancer risks for adult and young child age groups summed to yield 26 year total exposure duration.

SUMMARY OF CUMULATIVE RME CANCER RISKS BY RIVER SEGMENT FOR BOATER, SWIMMER, WADER, AND WORKER RECEPTORS

Sitewide

RM 0-3

RM 3-6

RM 6-9

RM 9-12

RM 12-15

Swimmer Wader Boater

RM 6-9       
East Bank

RM 15-17.4

River Segment Medium
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TABLE 6-8

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Worker 
Young Child Adolescent  Adult Young Child Adolescent Adult Older Child Teen Adult Adult

Accessible Surface Sediment 0.5 0.3 0.1 0.5 0.3 0.1 0.1 0.02 0.05 0.3
Surface Water (sitewide) 0.3 0.5 0.2 0.05 0.10 0.03 0.05 0.1 0.4 NA

Total Cumulative Hazard Index (a) 0.8 0.9 0.3 0.5 0.4 0.1 0.2 0.1 0.4 0.3

Accessible Surface Sediment 0.2 0.2 0.1 0.2 0.2 0.1 0.1 0.01 0.02 0.2
Surface Water (sitewide) 0.3 0.5 0.2 0.05 0.10 0.03 0.05 0.1 0.4 NA

Total Cumulative Hazard Index (a) 0.5 0.7 0.2 0.3 0.3 0.08 0.1 0.1 0.4 0.2

Accessible Surface Sediment 4 3 0.8 4 3 0.8 1 0.2 0.4 2
Surface Water (sitewide) 0.3 0.5 0.2 0.05 0.10 0.03 0.05 0.1 0.4 NA

Total Cumulative Hazard Index (a) 4 3 0.9 4 3 0.8 1 0.3 0.7 2

Accessible Surface Sediment 5 4 1 5 4 1 1 0.2 0.5 3
Surface Water (sitewide) 0.3 0.5 0.2 0.05 0.10 0.03 0.05 0.1 0.4 NA

Total Cumulative Hazard Index (a) 6 4 1 5 4 1 2 0.4 0.9 3

Accessible Surface Sediment 1.0 0.7 0.2 1.0 0.7 0.2 0.3 0.04 0.10 0.6
Surface Water (Sitewide) 0.3 0.5 0.2 0.05 0.10 0.03 0.05 0.1 0.4 NA

Total Cumulative Hazard Index (a) 1 1 0.4 1 0.8 0.2 0.3 0.2 0.5 0.6

Accessible Surface Sediment 0.2 0.2 0.1 0.2 0.2 0.1 0.1 0.01 0.03 0.2
Surface Water (Sitewide) 0.3 0.5 0.2 0.05 0.10 0.03 0.05 0.1 0.4 NA

Total Cumulative Hazard Index (a) 0.5 0.7 0.2 0.3 0.3 0.09 0.1 0.1 0.4 0.2

Accessible Surface Sediment 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.00 0.01 0.04
Surface Water (Sitewide) 0.3 0.5 0.2 0.05 0.10 0.03 0.05 0.1 0.4 NA

Total Cumulative Hazard Index (a) 0.3 0.6 0.2 0.1 0.1 0.05 0.07 0.1 0.4 0.04

Accessible Surface Sediment 0.9 0.6 0.2 0.9 0.6 0.2 0.2 0.04 0.09 0.5
Surface Water (Sitewide) 0.3 0.5 0.2 0.05 0.10 0.03 0.05 0.1 0.4 NA

Total Cumulative Hazard Index (a) 1 1 0.3 0.9 0.7 0.2 0.3 0.2 0.4 0.5

Notes:
A refined spatial analysis of sediment direct contact risk was performed using accessible sediment data in three mile segments, and along the east bank of RM 6-9.  
     Risks associated with surface water contact and fish/crab consumption are sitewide estimates.
Cumulative noncancer hazards in excess of 1 are highlighted.  For the exceedances identified in RM 6-9 and RM 6-9 (East Bank), TCDD-TEQ contributes over 90% of the total noncancer hazard
RM - River mile.
RME - Reasonable Maximum Exposure.
PCB - Polychlorinated Biphenyl.
(a) The total hazard index (HI) is presented without regard to target organ analysis.  Potential chemicals of concern (COCs) are identified in Tables 6-15 to 6-20 

for noncancer only where the target organ HI is greater than 1.  Target organ specific HIs are presented graphically in Section 8. Cumulative hazard index surface water and sediment do not differ based on PCB toxicity approach.

SUMMARY OF CUMULATIVE RME NONCANCER HAZARDS BY RIVER SEGMENT FOR BOATER, SWIMMER, WADER, AND WORKER RECEPTORS

RM 15-17.4

Sitewide

Swimmer Wader Boater

RM 12-15

RM 6-9        
East Bank

RM 0-3

RM 3-6

RM 6-9

RM 9-12

River Segment Medium
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TABLE 6-9
SUMMARY OF CUMULATIVE RME CANCER RISKS BY RIVER SEGMENT FOR ANGLER RECEPTORS

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Adolescent Adult Adolescent Adult
Accessible Surface Sediment (b) 6E-06 3E-06 6E-06 3E-06
Surface Water (Sitewide) (b) 2E-06 1E-06 2E-06 1E-06
Fish/Crab - Sitewide (Total PCBs) 2E-03 3E-03 5E-04 7E-04
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 2E-03 3E-03 5E-04 9E-04

 Total Cumulative Risk (Total PCBs) (c) 2E-03 3E-03 5E-04 8E-04

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 2E-03 3E-03 5E-04 9E-04

Accessible Surface Sediment (b) 3E-06 2E-06 3E-06 2E-06
Surface Water (Sitewide) (b) 2E-06 1E-06 2E-06 1E-06
Fish/Crab - Sitewide (Total PCBs) 2E-03 3E-03 5E-04 7E-04
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 2E-03 3E-03 5E-04 9E-04

 Total Cumulative Risk (Total PCBs) (c) 2E-03 3E-03 5E-04 8E-04

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 2E-03 3E-03 5E-04 9E-04

Accessible Surface Sediment (b) 4E-05 2E-05 4E-05 2E-05
Surface Water (Sitewide) (b) 2E-06 1E-06 2E-06 1E-06
Fish/Crab - Sitewide (Total PCBs) 2E-03 3E-03 5E-04 7E-04
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 2E-03 3E-03 5E-04 9E-04

 Total Cumulative Risk (Total PCBs) (c) 2E-03 3E-03 5E-04 8E-04

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 2E-03 3E-03 6E-04 9E-04

Accessible Surface Sediment (b) 6E-05 3E-05 6E-05 3E-05
Surface Water (Sitewide) (b) 2E-06 1E-06 2E-06 1E-06
Fish/Crab - Sitewide (Total PCBs) 2E-03 3E-03 5E-04 7E-04
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 2E-03 3E-03 5E-04 9E-04

 Total Cumulative Risk (Total PCBs) (c) 2E-03 3E-03 5E-04 8E-04

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 2E-03 3E-03 6E-04 9E-04

Accessible Surface Sediment (b) 1E-05 6E-06 1E-05 6E-06
Surface Water (Sitewide) (b) 2E-06 1E-06 2E-06 1E-06
Fish/Crab - Sitewide (Total PCBs) 2E-03 3E-03 5E-04 7E-04
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 2E-03 3E-03 5E-04 9E-04

 Total Cumulative Risk (Total PCBs) (c) 2E-03 3E-03 5E-04 8E-04

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 2E-03 3E-03 5E-04 9E-04

Accessible Surface Sediment (b) 3E-06 1E-06 3E-06 1E-06
Surface Water (Sitewide) (b) 2E-06 1E-06 2E-06 1E-06
Fish/Crab - Sitewide (Total PCBs) 2E-03 3E-03 5E-04 7E-04
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 2E-03 3E-03 5E-04 9E-04

 Total Cumulative Risk (Total PCBs) (c) 2E-03 3E-03 5E-04 8E-04

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 2E-03 3E-03 5E-04 9E-04

Accessible Surface Sediment (b) 1E-06 5E-07 1E-06 5E-07
Surface Water (Sitewide) (b) 2E-06 1E-06 2E-06 1E-06
Fish/Crab - Sitewide (Total PCBs) 2E-03 3E-03 5E-04 7E-04
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 2E-03 3E-03 5E-04 9E-04

 Total Cumulative Risk (Total PCBs) (c) 2E-03 3E-03 5E-04 8E-04

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 2E-03 3E-03 5E-04 9E-04

Accessible Surface Sediment (b) 1E-05 6E-06 1E-05 6E-06
Surface Water (Sitewide) (b) 2E-06 1E-06 2E-06 1E-06
Fish/Crab - Sitewide (Total PCBs) 2E-03 3E-03 5E-04 7E-04
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 2E-03 3E-03 5E-04 9E-04

 Total Cumulative Risk (Total PCBs) (c) 2E-03 3E-03 5E-04 8E-04

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 2E-03 3E-03 5E-04 9E-04

Notes:
A refined spatial analysis of sediment direct contact risk was performed using accessible sediment data in three mile segments, and along the east bank of RM 6-9.  
     Risks associated with surface water contact and fish/crab consumption are sitewide estimates.
Cumulative cancer risks in excess of 10-4 to 10-6 are highlighted.
DLC - Dioxin like congener.
PCB - Polychlorinated Biphenyl.
RM - River mile.
RME - Reasonable Maximum Exposure.
TEQ - Toxicity Equivalence.

(a) RME Mixed Fish Diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, largemouth bass and common carp. 
(b) Cumulative cancer risks for surface water and sediment do not differ based on PCB toxicity approach.
(c) Cumulative Risk excluding PCB-TEQ and PCBs (non-DLC).
(d) Cumulative Risk excluding total PCBs.

RM 15-17.4

Sitewide

RM 0-3

River Segment Medium Angler - RME Mixed Fish Diet (a) Angler- Crab Muscle & Hepatopancreas

RM 3-6

RM 6-9

RM 6-9 
East Bank

RM 9-12

RM 12-15
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TABLE 6-10

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Adolescent Adult Adolescent Adult
Accessible Surface Sediment (b) 0.3 0.1 0.3 0.1
Surface Water (Sitewide) (b) 0.10 0.03 0.10 0.03
Fish/Crab - Sitewide (Total PCBs) 116 113 29 28
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 127 123 33 32

 Total Cumulative Risk (Total PCBs) (c) 117 113 29 28

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 127 123 33 32

Accessible Surface Sediment (b) 0.2 0.1 0.2 0.05
Surface Water (Sitewide) (b) 0.10 0.03 0.10 0.03
Fish/Crab - Sitewide (Total PCBs) 116 113 29 28
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 127 123 33 32

 Total Cumulative Risk (Total PCBs) (c) 116 113 29 28

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 127 123 33 32

Accessible Surface Sediment (b) 3 0.8 3 0.8
Surface Water (Sitewide) (b) 0.10 0.03 0.10 0.03
Fish/Crab - Sitewide (Total PCBs) 116 113 29 28
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 127 123 33 32

 Total Cumulative Risk (Total PCBs) (c) 119 114 32 29

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 129 124 35 33

Accessible Surface Sediment (b) 4 1 4 1
Surface Water (Sitewide) (b) 0.10 0.03 0.10 0.03
Fish/Crab - Sitewide (Total PCBs) 116 113 29 28
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 127 123 33 32

 Total Cumulative Risk (Total PCBs) (c) 120 114 33 29

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 130 125 36 33

Accessible Surface Sediment (b) 0.7 0.2 0.7 0.2
Surface Water (Sitewide) (b) 0.10 0.03 0.10 0.03
Fish/Crab - Sitewide (Total PCBs) 116 113 29 28
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 127 123 33 32

 Total Cumulative Risk (Total PCBs) (c) 117 113 30 29

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 127 124 33 32

Accessible Surface Sediment (b) 0.2 0.06 0.2 0.06
Surface Water (Sitewide) (b) 0.10 0.03 0.10 0.03
Fish/Crab - Sitewide (Total PCBs) 116 113 29 28
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 127 123 33 32

 Total Cumulative Risk (Total PCBs) (c) 116 113 29 28

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 127 123 33 32

Accessible Surface Sediment (b) 0.04 0.02 0.04 0.02
Surface Water (Sitewide) (b) 0.10 0.03 0.10 0.03
Fish/Crab - Sitewide (Total PCBs) 116 113 29 28
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 127 123 33 32

 Total Cumulative Risk (Total PCBs) (c) 116 113 29 28

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 127 123 33 32

Accessible Surface Sediment (b) 0.6 0.2 0.6 0.2
Surface Water (Sitewide) (b) 0.10 0.03 0.10 0.03
Fish/Crab - Sitewide (Total PCBs) 116 113 29 28
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 127 123 33 32

 Total Cumulative Risk (Total PCBs) (c) 117 113 30 29

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 127 124 33 32

Notes:
A refined spatial analysis of sediment direct contact risk was performed using accessible sediment data in three mile segments, and along the east bank of RM 6-9.  
     Risks associated with surface water contact and fish/crab consumption are sitewide estimates.

DLC - Dioxin like congener.
PCB - Polychlorinated Biphenyl.
RM - River mile.
RME - Reasonable Maximum Exposure.
TEQ - Toxicity Equivalence.
(a) RME Mixed Fish Diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, largemouth bass and common carp. 
(b) Cumulative hazard index for surface water and sediment do not differ based on PCB toxicity approach
(c) Cumulative hazard index excluding PCB-TEQ and PCBs (non-DLC).
(d) Cumulative hazard index excluding total PCBs.

SUMMARY OF CUMULATIVE RME NONCANCER HAZARDS BY RIVER SEGMENT FOR ANGLER RECEPTORS

RM 6-9

RM 6-9 
East Bank

RM 9-12

RM 12-15

RM 3-6

Cumulative noncancer hazards in excess of 1 are highlighted.  For the exceedances identified in RM 6-9 and RM 6-9 (East Bank), TCDD-TEQ contributes over 90% of the 
total noncancer risk.

River Segment Medium Angler - RME Mixed Fish Diet (a) Angler- Crab Muscle & Hepatopancreas

RM 0-3

Sitewide

RM 15-17.4
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Worker 

Young Child 
(1 to < 7 yrs )

Adolescent 
(7 to <19 yrs)

Adult 
(>18 yrs)

Combined 
Adult/Child (b)

Young Child 
(1 to < 7 yrs )

Adolescent 
(7 to <19 yrs)

Adult 
(>18 yrs)

Combined 
Adult/Child (b)

Older Child
(7-<14 yrs)

Teen
(14 to < 18 

yrs)

Adult 
(>18 yrs) Adult

Accessible Surface Sediment 7E-07 1E-06 6E-07 1E-06 7E-07 1E-06 6E-07 1E-06 2E-07 3E-08 2E-07 1E-06

Surface Water (Sitewide) 1E-06 3E-06 1E-06 2E-06 1E-07 4E-07 2E-07 3E-07 2E-07 4E-07 2E-06 NA

Total Cumulative Risk (a) 2E-06 4E-06 2E-06 4E-06 8E-07 1E-06 7E-07 2E-06 4E-07 4E-07 2E-06 1E-06

Accessible Surface Sediment 4E-07 6E-07 3E-07 7E-07 4E-07 6E-07 3E-07 7E-07 1E-07 1E-08 9E-08 5E-07

Surface Water (Sitewide) 1E-06 3E-06 1E-06 2E-06 1E-07 4E-07 2E-07 3E-07 2E-07 4E-07 2E-06 NA

Total Cumulative Risk (a) 1E-06 4E-06 2E-06 3E-06 5E-07 1E-06 5E-07 1E-06 3E-07 4E-07 2E-06 5E-07

Accessible Surface Sediment 5E-06 8E-06 4E-06 9E-06 5E-06 8E-06 4E-06 9E-06 2E-06 2E-07 1E-06 8E-06

Surface Water (Sitewide) 1E-06 3E-06 1E-06 2E-06 1E-07 4E-07 2E-07 3E-07 2E-07 4E-07 2E-06 NA

Total Cumulative Risk (a) 6E-06 1E-05 5E-06 1E-05 5E-06 8E-06 4E-06 1E-05 2E-06 6E-07 3E-06 8E-06

Accessible Surface Sediment 7E-06 1E-05 6E-06 1E-05 7E-06 1E-05 6E-06 1E-05 2E-06 3E-07 2E-06 1E-05

Surface Water (Sitewide) 1E-06 3E-06 1E-06 2E-06 1E-07 4E-07 2E-07 3E-07 2E-07 4E-07 2E-06 NA

Total Cumulative Risk (a) 8E-06 1E-05 7E-06 2E-05 7E-06 1E-05 6E-06 1E-05 2E-06 7E-07 4E-06 1E-05

Accessible Surface Sediment 1E-06 2E-06 1E-06 2E-06 1E-06 2E-06 1E-06 2E-06 4E-07 5E-08 4E-07 2E-06

Surface Water (Sitewide) 1E-06 3E-06 1E-06 2E-06 1E-07 4E-07 2E-07 3E-07 2E-07 4E-07 2E-06 NA

Total Cumulative Risk (a) 2E-06 5E-06 2E-06 5E-06 1E-06 2E-06 1E-06 3E-06 6E-07 4E-07 2E-06 2E-06

Accessible Surface Sediment 3E-07 5E-07 3E-07 6E-07 3E-07 5E-07 3E-07 6E-07 1E-07 1E-08 9E-08 5E-07

Surface Water (Sitewide) 1E-06 3E-06 1E-06 2E-06 1E-07 4E-07 2E-07 3E-07 2E-07 4E-07 2E-06 NA

Total Cumulative Risk (a) 1E-06 4E-06 2E-06 3E-06 5E-07 9E-07 4E-07 9E-07 3E-07 4E-07 2E-06 5E-07

Accessible Surface Sediment 1E-07 2E-07 9E-08 2E-07 1E-07 2E-07 9E-08 2E-07 6E-08 3E-09 3E-08 2E-07

Surface Water (Sitewide) 1E-06 3E-06 1E-06 2E-06 1E-07 4E-07 2E-07 3E-07 2E-07 4E-07 2E-06 NA

Total Cumulative Risk (a) 1E-06 3E-06 1E-06 3E-06 3E-07 6E-07 3E-07 5E-07 2E-07 4E-07 2E-06 2E-07

Accessible Surface Sediment 1E-06 2E-06 1E-06 2E-06 1E-06 2E-06 1E-06 2E-06 4E-07 5E-08 3E-07 2E-06

Surface Water (Sitewide) 1E-06 3E-06 1E-06 2E-06 1E-07 4E-07 2E-07 3E-07 2E-07 4E-07 2E-06 NA

Total Cumulative Risk (a) 2E-06 5E-06 2E-06 5E-06 1E-06 2E-06 1E-06 3E-06 6E-07 4E-07 2E-06 2E-06

Notes:

CTE - Central Tendency Exposure.
PCB - Polychlorinated Biphenyl
RM - River mile.
RME - Reasonable Maximum Exposure.
(a) Cumulative cancer risks for surface water and sediment do not differ based on PCB toxicity approach
(b) Cancer risks for adult and young child age groups summed to yield 26 year total exposure duration

RM 3-6

RM 6-9

RM 9-12

RM 12-15

A refined spatial analysis of sediment direct contact risk was performed using accessible sediment data in three mile segments, and along the east bank of RM 6-9.  Risks associated with surface water contact and fish/crab 
  consumption are sitewide estimates.

RM 6-9       
East Bank

RM 15-17.4

Sitewide

RM 0-3

TABLE 6-11
SUMMARY OF CUMULATIVE CTE CANCER RISKS BY RIVER SEGMENT FOR BOATER, SWIMMER, WADER, AND WORKER RECEPTORS

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Swimmer Wader Boater
River 

Segment Medium
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TABLE 6-12

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Worker 
Young Child Adolescent  Adult Young Child Adolescent Adult Older Child Teen Adult Adult

Accessible Surface Sediment 0.2 0.1 0.05 0.2 0.1 0.05 0.05 0.01 0.02 0.1
Surface Water (sitewide) 0.1 0.3 0.09 0.02 0.03 0.01 0.02 0.08 0.1 NA

Total Cumulative Hazard Index (a) 0.3 0.4 0.1 0.2 0.2 0.06 0.08 0.08 0.1 0.1

Accessible Surface Sediment 0.1 0.1 0.02 0.07 0.06 0.02 0.03 0.003 0.007 0.05
Surface Water (sitewide) 0.1 0.3 0.09 0.02 0.03 0.01 0.02 0.08 0.1 NA

Total Cumulative Hazard Index (a) 0.2 0.3 0.1 0.09 0.10 0.03 0.05 0.08 0.1 0.05

Accessible Surface Sediment 1 0.9 0.3 1 0.9 0.3 0.4 0.05 0.1 0.8
Surface Water (sitewide) 0.1 0.3 0.09 0.02 0.03 0.01 0.02 0.08 0.1 NA

Total Cumulative Hazard Index (a) 1 1 0.4 1 0.9 0.3 0.4 0.1 0.2 0.8

Accessible Surface Sediment 2 1 0.5 2 1 0.5 0.5 0.07 0.2 1
Surface Water (sitewide) 0.1 0.3 0.09 0.02 0.03 0.01 0.02 0.08 0.1 NA

Total Cumulative Hazard Index (a) 2 2 0.6 2 1 0.5 0.6 0.1 0.3 1

Accessible Surface Sediment 0.3 0.2 0.09 0.3 0.2 0.09 0.1 0.01 0.03 0.2
Surface Water (Sitewide) 0.1 0.3 0.09 0.02 0.03 0.01 0.02 0.08 0.1 NA

Total Cumulative Hazard Index (a) 0.4 0.5 0.2 0.3 0.3 0.1 0.1 0.09 0.2 0.2

Accessible Surface Sediment 0.08 0.07 0.03 0.08 0.07 0.03 0.03 0.004 0.008 0.06
Surface Water (Sitewide) 0.1 0.3 0.09 0.02 0.03 0.01 0.02 0.08 0.1 NA

Total Cumulative Hazard Index (a) 0.2 0.3 0.1 0.1 0.1 0.04 0.05 0.08 0.1 0.06

Accessible Surface Sediment 0.02 0.02 0.007 0.02 0.02 0.007 0.007 0.001 0.002 0.02
Surface Water (Sitewide) 0.1 0.3 0.09 0.02 0.03 0.01 0.02 0.08 0.1 NA

Total Cumulative Hazard Index (a) 0.2 0.3 0.09 0.04 0.05 0.02 0.03 0.08 0.1 0.02

Accessible Surface Sediment 0.3 0.2 0.08 0.3 0.2 0.08 0.09 0.01 0.03 0.2
Surface Water (Sitewide) 0.1 0.3 0.09 0.02 0.03 0.01 0.02 0.08 0.1 NA

Total Cumulative Hazard Index (a) 0.4 0.5 0.2 0.3 0.2 0.09 0.1 0.09 0.2 0.2

Notes:
A refined spatial analysis of sediment direct contact risk was performed using accessible sediment data in three mile segments, and along the east bank of RM 6-9.  
     Risks associated with surface water contact and fish/crab consumption are sitewide estimates.
Cumulative noncancer hazards in excess of 1 are highlighted.  For the exceedances identified in RM 6-9 and RM 6-9 (East Bank), TCDD-TEQ contributes over 90% of the total noncancer hazard.
CTE - Central Tendency Exposure.
PCB - Polychlorinated Biphenyl.
RM - River mile.
RME - Reasonable Maximum Exposure.
(a) The total hazard index (HI) is presented without regard to target organ analysis.  Potential chemicals of concern (COCs) are identified in Tables 6-15 to 6-20 

for noncancer only where the target organ HI is greater than 1.  Target organ specific HIs are presented graphically in Section 8. Cumulative hazard index surface water and sediment do not differ based on PCB toxicity approach.

SUMMARY OF CUMULATIVE CTE NONCANCER HAZARDS BY RIVER SEGMENT FOR BOATER, SWIMMER, WADER, AND WORKER RECEPTORS

RM 15-17.4

Sitewide

Swimmer Wader Boater

RM 12-15

RM 6-9        
East Bank

RM 0-3

RM 3-6

RM 6-9

RM 9-12

River Segment Medium
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TABLE 6-13

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Adolescent Adult Adolescent Adult
Accessible Surface Sediment (b) 1E-06 6E-07 1E-06 6E-07
Surface Water (Sitewide) (b) 4E-07 2E-07 4E-07 2E-07
Fish/Crab - Sitewide (Total PCBs) 4E-05 6E-05 3E-05 5E-05
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 5E-05 8E-05 4E-05 5E-05

Total Cumulative Risk (Total PCBs) (c) 4E-05 6E-05 3E-05 5E-05

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 5E-05 8E-05 4E-05 5E-05

Accessible Surface Sediment (b) 6E-07 3E-07 6E-07 3E-07
Surface Water (Sitewide) (b) 4E-07 2E-07 4E-07 2E-07
Fish/Crab - Sitewide (Total PCBs) 4E-05 6E-05 3E-05 5E-05
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 5E-05 8E-05 4E-05 5E-05

Total Cumulative Risk (Total PCBs) (c) 4E-05 6E-05 3E-05 5E-05

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 5E-05 8E-05 4E-05 5E-05

Accessible Surface Sediment (b) 8E-06 4E-06 8E-06 4E-06
Surface Water (Sitewide) (b) 4E-07 2E-07 4E-07 2E-07
Fish/Crab - Sitewide (Total PCBs) 4E-05 6E-05 3E-05 5E-05
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 5E-05 8E-05 4E-05 5E-05

Total Cumulative Risk (Total PCBs) (c) 5E-05 7E-05 4E-05 5E-05

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 6E-05 8E-05 4E-05 6E-05

Accessible Surface Sediment (b) 1E-05 6E-06 1E-05 6E-06
Surface Water (Sitewide) (b) 4E-07 2E-07 4E-07 2E-07
Fish/Crab - Sitewide (Total PCBs) 4E-05 6E-05 3E-05 5E-05
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 5E-05 8E-05 4E-05 5E-05

Total Cumulative Risk (Total PCBs) (c) 5E-05 7E-05 4E-05 5E-05

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 6E-05 8E-05 5E-05 6E-05

Accessible Surface Sediment (b) 2E-06 1E-06 2E-06 1E-06
Surface Water (Sitewide) (b) 4E-07 2E-07 4E-07 2E-07
Fish/Crab - Sitewide (Total PCBs) 4E-05 6E-05 3E-05 5E-05
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 5E-05 8E-05 4E-05 5E-05

Total Cumulative Risk (Total PCBs) (c) 5E-05 6E-05 3E-05 5E-05

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 5E-05 8E-05 4E-05 5E-05

Accessible Surface Sediment (b) 5E-07 3E-07 5E-07 3E-07
Surface Water (Sitewide) (b) 4E-07 2E-07 4E-07 2E-07
Fish/Crab - Sitewide (Total PCBs) 4E-05 6E-05 3E-05 5E-05
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 5E-05 8E-05 4E-05 5E-05

Total Cumulative Risk (Total PCBs) (c) 4E-05 6E-05 3E-05 5E-05

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 5E-05 8E-05 4E-05 5E-05

Accessible Surface Sediment (b) 2E-07 9E-08 2E-07 9E-08
Surface Water (Sitewide) (b) 4E-07 2E-07 4E-07 2E-07
Fish/Crab - Sitewide (Total PCBs) 4E-05 6E-05 3E-05 5E-05
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 5E-05 8E-05 4E-05 5E-05

Total Cumulative Risk (Total PCBs) (c) 4E-05 6E-05 3E-05 5E-05

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 5E-05 8E-05 4E-05 5E-05

Accessible Surface Sediment (b) 2E-06 1E-06 2E-06 1E-06
Surface Water (Sitewide) (b) 4E-07 2E-07 4E-07 2E-07
Fish/Crab - Sitewide (Total PCBs) 4E-05 6E-05 3E-05 5E-05
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 5E-05 8E-05 4E-05 5E-05

Total Cumulative Risk (Total PCBs) (c) 5E-05 6E-05 3E-05 5E-05

Total Cumulative Risk (PCB-TEQ) (d) 5E-05 8E-05 4E-05 5E-05

Notes:
A refined spatial analysis of sediment direct contact risk was performed using accessible sediment data in three mile segments, and along the east bank of RM 6-9.  
     Risks associated with surface water contact and fish/crab consumption are sitewide estimates.
Cumulative cancer risks in excess of 10-4 to 10-6 are highlighted.
CTE - Central Tendency Exposure.
DLC - Dioxin like congener.
PCB - Polychlorinated Biphenyl.
RM - River mile.
RME - Reasonable Maximum Exposure.
TEQ - Toxicity Equivalence.
(a) RME Mixed Fish Diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, largemouth bass and common carp. 
(b) Cumulative cancer risks for surface water and sediment do not differ based on PCB toxicity approach.
(c) Cumulative Risk excluding PCB-TEQ and PCBs (non-DLC).
(d) Cumulative Risk excluding total PCBs.

SUMMARY OF CUMULATIVE CTE CANCER RISKS BY RIVER SEGMENT FOR ANGLER RECEPTORS

RM 15-17.4

Sitewide

RM 0-3

River Segment Medium Angler - CTE Mixed Fish Diet (a) Angler- Crab Muscle & Hepatopancreas

RM 3-6

RM 6-9

RM 6-9 
East Bank

RM 9-12

RM 12-15
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TABLE 6-14

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Adolescent Adult Adolescent Adult
Accessible Surface Sediment (b) 0.1 0.05 0.1 0.05
Surface Water (Sitewide) (b) 0.03 0.01 0.03 0.01
Fish/Crab - Sitewide (Total PCBs) 8 8 4 4
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 9 8 4 4

Total Cumulative Risk (Total PCBs) (c) 8 8 4 4

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 9 8 5 4

Accessible Surface Sediment (b) 0.06 0.02 0.06 0.02
Surface Water (Sitewide) (b) 0.03 0.01 0.03 0.01
Fish/Crab - Sitewide (Total PCBs) 8 8 4 4
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 9 8 4 4

Total Cumulative Risk (Total PCBs) (c) 8 8 4 4

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 9 8 5 4

Accessible Surface Sediment (b) 0.9 0.3 0.9 0.3
Surface Water (Sitewide) (b) 0.03 0.01 0.03 0.01
Fish/Crab - Sitewide (Total PCBs) 8 8 4 4
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 9 8 4 4

Total Cumulative Risk (Total PCBs) (c) 9 8 5 4

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 10 9 5 5

Accessible Surface Sediment (b) 1 0.5 1 0.5
Surface Water (Sitewide) (b) 0.03 0.01 0.03 0.01
Fish/Crab - Sitewide (Total PCBs) 8 8 4 4
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 9 8 4 4

Total Cumulative Risk (Total PCBs) (c) 9 8 5 4

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 10 9 6 5

Accessible Surface Sediment (b) 0.2 0.09 0.2 0.09
Surface Water (Sitewide) (b) 0.03 0.01 0.03 0.01
Fish/Crab - Sitewide (Total PCBs) 8 8 4 4
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 9 8 4 4

Total Cumulative Risk (Total PCBs) (c) 8 8 4 4

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 9 9 5 4

Accessible Surface Sediment (b) 0.07 0.03 0.07 0.03
Surface Water (Sitewide) (b) 0.03 0.01 0.03 0.01
Fish/Crab - Sitewide (Total PCBs) 8 8 4 4
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 9 8 4 4

Total Cumulative Risk (Total PCBs) (c) 8 8 4 4

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 9 8 5 4

Accessible Surface Sediment (b) 0.02 0.01 0.02 0.007
Surface Water (Sitewide) (b) 0.03 0.01 0.03 0.01
Fish/Crab - Sitewide (Total PCBs) 8 8 4 4
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 9 8 4 4

Total Cumulative Risk (Total PCBs) (c) 8 8 4 4

Total Cumulative Risk [PCB-TEQ & PCBs (non-DLC)] (d) 9 8 4 4

Accessible Surface Sediment (b) 0.2 0.08 0.2 0.08
Surface Water (Sitewide) (b) 0.03 0.01 0.03 0.01
Fish/Crab - Sitewide (Total PCBs) 8 8 4 4
Fish/Crab - Sitewide [PCB-TEQ & PCBs (non-DLC)] 9 8 4 4

Total Cumulative Risk (Total PCBs) (c) 8 8 4 4

Total Cumulative Risk (PCB-TEQ) (d) 9 8 5 4

Notes:
A refined spatial analysis of sediment direct contact risk was performed using accessible sediment data in three mile segments, and along the east bank of RM 6-9. 
     Risks associated with surface water contact and fish/crab consumption are sitewide estimates.

CTE - Central Tendency Exposure.
DLC - Dioxin like congener.
PCB - Polychlorinated Biphenyl.
RM - River mile.
RME - Reasonable Maximum Exposure.
TEQ - Toxicity Equivalence.
(a) RME Mixed Fish Diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, largemouth bass and common carp. 
(b) Cumulative hazard index for surface water and sediment do not differ based on PCB toxicity approach.
(c) Cumulative hazard index excluding PCB-TEQ and PCBs (non-DLC).
(d) Cumulative hazard index excluding total PCBs.

SUMMARY OF CUMULATIVE CTE NONCANCER HAZARDS BY RIVER SEGMENT FOR ANGLER RECEPTORS

Cumulative noncancer hazards in excess of 1 are highlighted.  For the exceedances identified in RM 6-9 and RM 6-9 (East Bank), TCDD-TEQ contributes over 90% of the
    total noncancer risk.

Sitewide

RM 6-9

RM 6-9 
East Bank

RM 9-12

RM 12-15

RM 15-17.4

RM 3-6

River Segment Medium Angler - CTE Mixed Fish Diet (a) Angler- Crab Muscle & Hepatopancreas
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TABLE 6-15
SUMMARY OF CUMULATIVE SITEWIDE RISKS AND IDENTIFICATION OF POTENTIAL CHEMICALS OF CONCERN (RME SCENARIO) (i)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

RME Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

RME 
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Total RME Mixed Fish Diet (a,e) ing 1.E-03
TCDD-TEQ

PCBs Dieldrin
4,4'-DDE

cis-Chlordane
Heptachlor Epoxide

193
TCDD-TEQ

PCBs
Methyl mercury 

Mercury, inorganic
4,4'-DDE
Dieldrin

Heptachlor Epoxide
trans-Nonachlor

Total Crab Muscle & Hepatopancreas (a) ing 4.E-04 TCDD-TEQ PCBs Dieldrin
Heptachlor Epoxide 50

TCDD-TEQ
PCBs None

Sitewide Accessible Surface Sediment ing/derm 1.E-05 None None TCDD-TEQ 0.6 None TCDD-TEQ

Surface Water ing/derm 2.E-06 None None None 0.1

RME Mixed Fish Diet (e) ing 2.E-03 TCDD-TEQ
PCBs Dieldrin

4,4'-DDE
cis-Chlordane

Heptachlor Epoxide
127 TCDD-TEQ

PCBs

Methyl Mercury
Dieldrin

Heptachlor Epoxide
trans-Nonachlor

Crab Muscle & Hepatopancreas ing 5.E-04 TCDD-TEQ PCBs Dieldrin
Heptachlor Epoxide 33 TCDD-TEQ

PCBs None

Total RME Mixed Fish Diet (a) 2.E-03 127
Total Crab Muscle & Hepatopancreas (a) 5.E-04 33

Sitewide Accessible Surface Sediment ing/derm 6.E-06 None None TCDD-TEQ 0.2 None TCDD-TEQ
Surface Water ing/derm 1.E-06 0.03

RME Mixed Fish Diet (e) ing 3.E-03 TCDD-TEQ
PCBs Dieldrin

4,4'-DDD
4,4'-DDE

cis-Chlordane
Heptachlor Epoxide

123 TCDD-TEQ
PCBs

Methyl Mercury
Dieldrin

Heptachlor Epoxide
trans-Nonachlor

Crab Muscle & Hepatopancreas ing 9.E-04 TCDD-TEQ PCBs
Arsenic, inorganic

Dieldrin
Heptachlor Epoxide

32 TCDD-TEQ
PCBs None

Total RME Mixed Fish Diet (a) 3.E-03 124
Total Crab Muscle & Hepatopancreas (a) 9.E-04 32

Angler 
(Young Child) (f)

Receptor Medium Exposure 
Route

Angler (Adolescent) 

Angler (Adult)

No chemicals with risks >1E-6

No chemicals with target organ HI>0.1

No chemicals with target organ HI>0.1
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TABLE 6-15
SUMMARY OF CUMULATIVE SITEWIDE RISKS AND IDENTIFICATION OF POTENTIAL CHEMICALS OF CONCERN (RME SCENARIO) (i)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

RME Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

RME 
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Receptor Medium Exposure 
Route

Sitewide Accessible Surface Sediment ing/derm 6.E-06 None None TCDD-TEQ
Surface Water ing/derm 1.E-06

RME Mixed Fish Diet (e) ing 4.E-03 TCDD-TEQ
PCBs

Dieldrin
Heptachlor Epoxide

4,4'-DDD
4,4'-DDE

cis-Chlordane
Gamma-Chlordane
Hexachlorobenzene

Crab Muscle & Hepatopancreas ing 1.E-03 TCDD-TEQ
PCB-TEQ (c)

PCBs, total (c)
PCBs (non-DLC) (c)

Dieldrin

Arsenic, inorganic
4,4'-DDE

Heptachlor epoxide
Total RME Mixed Fish Diet (a) 4.E-03

Total Crab Muscle & Hepatopancreas (a) 1.E-03

Sitewide Accessible Surface Sediment ing/derm 9.E-06 0.9

Surface Water ing/derm 4.E-06 0.3

Total (a) 1.E-05 1

Sitewide Accessible Surface Sediment ing/derm 1.E-05 0.6

Surface Water ing/derm 1.E-05 0.5

Total (a) 2.E-05 1

Sitewide Accessible Surface Sediment ing/derm 6.E-06 0.2
Surface Water ing/derm 5.E-06 0.2

Total (a) 1.E-05 0.3

Sitewide Accessible Surface Sediment ing/derm 1.E-05
Surface Water ing/derm 1.E-05

Total (a) 2.E-05

Sitewide Accessible Surface Sediment ing/derm 9.E-06 0.9
Surface Water ing/derm 8.E-07 0.05

Total (a) 9.E-06 0.9

Sitewide Accessible Surface Sediment ing/derm 1.E-05 0.6
Surface Water ing/derm 2.E-06 0.1

Total (a) 1.E-05 0.7

Sitewide Accessible Surface Sediment ing/derm 6.E-06 0.2
Surface Water ing/derm 1.E-06 0.03

Total (a) 7.E-06 0.2

Sitewide Accessible Surface Sediment ing/derm 1.E-05
Surface Water ing/derm 2.E-06

Total (a) 2.E-05

Angler (Combined 
Adult/Child) (b)

Swimmer 
(Adolescent)

Wader (Combined 
Adult/Child) (b)

Swimmer (Young 
Child)

Swimmer 
(Combined 

Adult/Child) (b)

Wader (Adult)

Wader (Adolescent)

Wader (Young 
Child)

Total HI <1.

Swimmer (Adult)

Combined Adult/Child not applicable for noncancer.

Combined Adult/Child not applicable for noncancer.

No chemicals with risks >1E-6

Combined Adult/Child not applicable for noncancer.

Cumulative risk <1E-4.

Cumulative risk <1E-4.

Cumulative risk <1E-4.

Cumulative risk <1E-4.

Cumulative risk <1E-4.

Cumulative risk <1E-4.

Cumulative risk <1E-4.

Cumulative risk <1E-4.

Total HI <1.

Total HI <1.

Total HI <1.

Total HI <1.

Total HI <1.
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TABLE 6-15
SUMMARY OF CUMULATIVE SITEWIDE RISKS AND IDENTIFICATION OF POTENTIAL CHEMICALS OF CONCERN (RME SCENARIO) (i)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

RME Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

RME 
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Receptor Medium Exposure 
Route

Sitewide Accessible Surface Sediment ing/derm 3.E-06 0.2
Surface Water ing/derm 8.E-07 0.05

Total (a) 4.E-06 0.3

Sitewide Accessible Surface Sediment ing/derm 3.E-07 0.04
Surface Water ing/derm 1.E-06 0.1

Total (a) 1.E-06 0.2

Sitewide Accessible Surface Sediment ing/derm 3.E-06 0.09
Surface Water ing/derm 1.E-05 0.4

Total (a) 1.E-05 0.4

Sitewide Accessible Surface Sediment ing/derm 2.E-05 0.5

Total (a) 2.E-05 0.5

Notes:
derm - dermal contact.
DLC - Dioxin like congener.
HI - Hazard Index.
ing - ingestion.
NCP - National Contingency Plan.
PCB - Polychlorinated Biphenyl.
Potential COC  - Potential Chemical of Concern.
RME - Reasonable Maximum Exposure.
TEQ - Toxic Equivalents.

Cumulative receptor cancer risks in excess of 1E-4 and total HI values above 1 are highlighted. Potential COCs are selected for these scenarios, as noted in footnote (g).

(a) Cumulative cancer risks and noncancer hazards shown are for sum of PCB-TEQ and PCB (non-DLCs). Risks/hazards for surface water and accessible surface sediment do not differ based on PCB toxicity approach;
    risks/hazards for fish and crab consumption based on PCB-TEQ/non-DLCs are approximately 5% to 13% higher than risks/hazards based on total PCBs.
(b) Cancer risks for adult and young child age groups summed to yield 26 year total exposure duration. 
(c) Where cumulative cancer risk and noncancer hazard differ by risk/HI category for PCB-TEQ/non-DLC and Total PCBs, PCBs are noted separately in each category.
(d) The total HI is presented here without regard to target organ analysis.  As noted in (g), potential COCs are identified for noncancer only where the target organ HI is greater than one.
(e) RME Mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish,largemouth bass, and  common carp.
(f) Per the Revised RARC Plan (Windward and AECOM, [in prep]-a), young children are expected to rarely accompany the family member who is fishing. Therefore, the exposure of a young child angler to sediment and 
    surface water is not evaluated under the angling scenario.
(g) Potential COCs have been identified based on the following rules:

1.   Where the total cumulative risk for a receptor exceeds 1E-4, any chemical with an individual pathway risk greater than 1E-6 is identified as a potential COC.
2.   Where the total cumulative target organ HI for a receptor exceeds 1, any chemical with an individual pathway target organ HI greater than 0.1 is identified as a potential COC.

(h)  Consistent with guidance (USEPA 1989b), potential carcinogenic risks and noncarcinogenic hazard indices are presented using one significant figure. Based on standard practice for number rounding, risk estimates
       where the first digit after the decimal place is equal to or greater than 5 were rounded up [e.g., 1.5E-4 rounds to 2E-4), and risk estimates where the digit after the decimal place is less than 5 were rounded 
       down (e.g., a hazard index of 1.4 rounds to 1).]
(i) The results on this table are for the sitewide accessible surface sediment scenario.  The results of the river mile segment scenarios are provided in Tables 6-17 to 6-20.

Boater (Adult)

Boater (Teen)

Boater (Older Child)

Worker (Adult) Cumulative risk <1E-4.

Total HI <1.

Total HI <1.

Total HI <1.

Total HI <1.

Cumulative risk <1E-4.

Cumulative risk <1E-4.

Cumulative risk <1E-4.

Page 3 of 3

Final

July 2017

Final

July 2017



TABLE 6-16
SUMMARY OF CUMULATIVE SITEWIDE RISKS AND IDENTIFICATION OF POTENTIAL CHEMICALS OF CONCERN (CTE SCENARIO) (i)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

CTE Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

CTE
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Total RME Mixed Fish Diet (a,e) ing 5.E-05 15
TCDD-TEQ

PCBs None

Total Crab Muscle & Hepatopancreas (a) ing 3.E-05 8 TCDD-TEQ PCB-TEQ (c)

Sitewide Accessible Surface Sediment ing/derm 2.E-06 0.2

Surface Water ing/derm 4.E-07 0.03

RME Mixed Fish Diet (e) ing 5.E-05 9
TCDD-TEQ

PCBs, total (c)
PCBs (non-DLC) (c)

PCB-TEQ (c)

Crab Muscle & Hepatopancreas ing 4.E-05 4 TCDD-TEQ PCB-TEQ (c)
Total RME Mixed Fish Diet (a) 5.E-05 9

Total Crab Muscle & Hepatopancreas (a) 4.E-05 5

Sitewide Accessible Surface Sediment ing/derm 1.E-06 0.1
Surface Water ing/derm 2.E-07 0.01

RME Mixed Fish Diet (e) ing 8.E-05 8
TCDD-TEQ

PCBs, total (c)
PCBs (non-DLC) (c)

PCB-TEQ (c)

Crab Muscle & Hepatopancreas ing 5.E-05 4 TCDD-TEQ PCB-TEQ (c)
Total RME Mixed Fish Diet (a) 8.E-05 8

Total Crab Muscle & Hepatopancreas (a) 5.E-05 4

Sitewide Accessible Surface Sediment ing/derm 1.E-06
Surface Water ing/derm 2.E-07
RME Mixed Fish Diet (e) ing 1.E-04
Crab Muscle & Hepatopancreas ing 8.E-05

Total RME Mixed Fish Diet (a) 1.E-04
Total Crab Muscle & Hepatopancreas (a) 8.E-05

Sitewide Accessible Surface Sediment ing/derm 1.E-06 0.3

Surface Water ing/derm 1.E-06 0.1

Total (a) 2.E-06 0.4

Sitewide Accessible Surface Sediment ing/derm 2.E-06 0.2

Surface Water ing/derm 3.E-06 0.3

Total (a) 5.E-06 0.5

Sitewide Accessible Surface Sediment ing/derm 1.E-06 0.08
Surface Water ing/derm 1.E-06 0.09

Total (a) 2.E-06 0.2

Sitewide Accessible Surface Sediment ing/derm 2.E-06
Surface Water ing/derm 2.E-06

Total (a) 5.E-06

Sitewide Accessible Surface Sediment ing/derm 1.E-06 0.3
Surface Water ing/derm 1.E-07 0.02

Total (a) 1.E-06 0.3

Sitewide Accessible Surface Sediment ing/derm 2.E-06 0.2
Surface Water ing/derm 4.E-07 0.03

Total (a) 2.E-06 0.2

No chemicals with target organ HI>0.1

Cumulative risk <1E-4.

Receptor Medium Exposure 
Route

Angler 
(Young Child) (f)

Angler (Adolescent) 

No chemicals with target organ HI>0.1

Cumulative risk <1E-4.

Angler (Adult)

No chemicals with target organ HI>0.1

Angler (Combined 
Adult/Child) (b) Combined Adult/Child not applicable for noncancer.

Cumulative risk <1E-4.

Cumulative risk <1E-4.

No chemicals with target organ HI>0.1

Swimmer (Young 
Child) Cumulative risk <1E-4. Total HI <1.

Swimmer 
(Adolescent) Cumulative risk <1E-4. Total HI <1.

Total HI <1.

Swimmer (Adult) Cumulative risk <1E-4. Total HI <1.

Swimmer 
(Combined 

Adult/Child) (b)
Cumulative risk <1E-4. Combined Adult/Child not applicable for noncancer.

Wader (Young 
Child) Cumulative risk <1E-4. Total HI <1.

Wader (Adolescent) Cumulative risk <1E-4.
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TABLE 6-16
SUMMARY OF CUMULATIVE SITEWIDE RISKS AND IDENTIFICATION OF POTENTIAL CHEMICALS OF CONCERN (CTE SCENARIO) (i)

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

CTE Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

CTE
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Receptor Medium Exposure 
Route

Sitewide Accessible Surface Sediment ing/derm 1.E-06 0.08
Surface Water ing/derm 2.E-07 0.01

Total (a) 1.E-06 0.1

Sitewide Accessible Surface Sediment ing/derm 2.E-06
Surface Water ing/derm 3.E-07

Total (a) 3.E-06

Sitewide Accessible Surface Sediment ing/derm 4.E-07 0.09
Surface Water ing/derm 2.E-07 0.02

Total (a) 6.E-07 0.1

Sitewide Accessible Surface Sediment ing/derm 5.E-08 0.01
Surface Water ing/derm 4.E-07 0.08

Total (a) 4.E-07 0.1

Sitewide Accessible Surface Sediment ing/derm 3.E-07 0.03
Surface Water ing/derm 2.E-06 0.1

Total (a) 2.E-06 0.2

Sitewide Accessible Surface Sediment ing/derm 2.E-06 0.2

Total (a) 2.E-06 0.2

Notes:
CTE - Central Tendency Exposure.
derm - dermal contact.
DLC - Dioxin like congener.
HI - Hazard Index.
ing - ingestion.
NCP - National Contingency Plan.
PCB - Polychlorinated Biphenyl.
Potential COC  - Potential Chemical of Concern.
RME - Reasonable Maximum Exposure.
TEQ - Toxic Equivalents.

Cumulative receptor cancer risks in excess of 1E-4 and total HI values above 1 are highlighted. Potential COCs are selected for these scenarios, as noted in footnote (g).

(a) Cumulative cancer risks and noncancer hazards shown are for sum of PCB-TEQ and PCB (non-DLCs). Risks/hazards for surface water and accessible surface sediment do not differ based on PCB toxicity approach;
    risks/hazards for fish and crab consumption based on PCB-TEQ/non-DLCs are approximately 5% to 13% higher than risks/hazards based on total PCBs.
(b) Cancer risks for adult and young child age groups summed to yield 26 year total exposure duration. 
(c) Where cumulative cancer risk and noncancer hazard differ by risk/HI category for PCB-TEQ/non-DLC and Total PCBs, PCBs are noted separately in each category.
(d) The total HI is presented here without regard to target organ analysis.  As noted in (g), potential COCs are identified for noncancer only where the target organ HI is greater than one.
(e) RME Mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish,largemouth bass, and  common carp.
(f) Per the Revised RARC Plan (Windward and AECOM, [in prep]-a), young children are expected to rarely accompany the family member who is fishing. Therefore, the exposure of a young child angler to sediment and 
    surface water is not evaluated under the angling scenario.
(g) Potential COCs have been identified based on the following rules:

1.   Where the total cumulative risk for a receptor exceeds 1E-4, any chemical with an individual pathway risk greater than 1E-6 is identified as a potential COC.
2.   Where the total cumulative target organ HI for a receptor exceeds 1, any chemical with an individual pathway target organ HI greater than 0.1 is identified as a potential COC.

(h)  Consistent with guidance (USEPA 1989b), potential carcinogenic risks and noncarcinogenic hazard indices are presented using one significant figure. Based on standard practice for number rounding, risk estimates
       where the first digit after the decimal place is equal to or greater than 5 were rounded up [e.g., 1.5E-4 rounds to 2E-4), and risk estimates where the digit after the decimal place is less than 5 were rounded 
       down (e.g., a hazard index of 1.4 rounds to 1).]
(i) The results on this table are for the sitewide accessible surface sediment scenario.  The results of the river mile segment scenarios are provided in Tables 6-17 to 6-20.

Worker (Adult) Cumulative risk <1E-4. Total HI <1.

Boater (Older Child) Cumulative risk <1E-4. Total HI <1.

Boater (Teen) Cumulative risk <1E-4. Total HI <1.

Boater (Adult) Cumulative risk <1E-4. Total HI <1.

Wader (Adult) Cumulative risk <1E-4. Total HI <1.

Wader (Combined 
Adult/Child) (b) Cumulative risk <1E-4. Combined Adult/Child not applicable for noncancer.
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TABLE 6-17
SUMMARY OF CUMULATIVE RISKS AND IDENTIFICATION OF POTENTIAL COCS FOR RIVER MILE 6-9 (RME SCENARIO) 

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

RME Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

RME 
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Total RME Mixed Fish Diet (a,e) ing 1.E-03
TCDD-TEQ

PCBs Dieldrin
4,4'-DDE

cis-Chlordane
Heptachlor Epoxide

193
TCDD-TEQ

PCBs
Methyl mercury 

Mercury, inorganic
4,4'-DDE
Dieldrin

Heptachlor Epoxide
trans-Nonachlor

Total Crab Muscle & Hepatopancreas (a) ing 4.E-04 TCDD-TEQ PCBs Dieldrin
Heptachlor Epoxide 50

TCDD-TEQ
PCBs None

River Mile 6-9  
Accessible Surface Sediment ing/derm 4.E-05 None TCDD-TEQ None 3 TCDD-TEQ None

Surface Water ing/derm 2.E-06 None None None 0.1

RME Mixed Fish Diet (e) ing 2.E-03 TCDD-TEQ
PCBs Dieldrin

4,4'-DDE
cis-Chlordane

Heptachlor Epoxide
127 TCDD-TEQ

PCBs

Methyl Mercury
Dieldrin

Heptachlor Epoxide
trans-Nonachlor

Crab Muscle & Hepatopancreas ing 5.E-04 TCDD-TEQ PCBs Dieldrin
Heptachlor Epoxide 33 TCDD-TEQ

PCBs None

Total RME Mixed Fish Diet (a) 2.E-03 129

Total Crab Muscle & Hepatopancreas (a) 6.E-04 35

River Mile 6-9  
Accessible Surface Sediment ing/derm 2.E-05 None TCDD-TEQ None 0.8

Surface Water ing/derm 1.E-06 0.03

RME Mixed Fish Diet (e) ing 3.E-03 TCDD-TEQ
PCBs Dieldrin

4,4'-DDD
4,4'-DDE

cis-Chlordane
Heptachlor Epoxide

123 TCDD-TEQ
PCBs

Methyl Mercury
Dieldrin

Heptachlor Epoxide
trans-Nonachlor

Crab Muscle & Hepatopancreas ing 9.E-04 TCDD-TEQ PCBs
Arsenic, inorganic

Dieldrin
Heptachlor Epoxide

32 TCDD-TEQ
PCBs None

Total RME Mixed Fish Diet (a) 3.E-03 124

Total Crab Muscle & Hepatopancreas (a) 9.E-04 33

No chemicals with target organ HI>0.1

Receptor Medium Exposure 
Route

Angler 
(Young Child) (f)

Angler (Adolescent) 

Angler (Adult)

No chemicals with target organ HI>0.1

No chemicals with risks >1E-6 No chemicals with target organ HI>0.1
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TABLE 6-17
SUMMARY OF CUMULATIVE RISKS AND IDENTIFICATION OF POTENTIAL COCS FOR RIVER MILE 6-9 (RME SCENARIO) 

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

RME Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

RME 
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Receptor Medium Exposure 
Route

River Mile 6-9  
Accessible Surface Sediment ing/derm 2.E-05 None TCDD-TEQ None

Surface Water ing/derm 1.E-06

RME Mixed Fish Diet (e) ing 4.E-03 TCDD-TEQ
PCBs

Dieldrin
Heptachlor Epoxide

4,4'-DDD
4,4'-DDE

cis-Chlordane
Gamma-Chlordane
Hexachlorobenzene

Crab Muscle & Hepatopancreas ing 1.E-03 TCDD-TEQ
PCB-TEQ (c)

PCBs, total (c)
PCBs (non-DLC) (c)

Dieldrin

Arsenic, inorganic
4,4'-DDE

Heptachlor epoxide
Total RME Mixed Fish Diet (a) 4.E-03

Total Crab Muscle & Hepatopancreas (a) 1.E-03

River Mile 6-9  
Accessible Surface Sediment ing/derm 3.E-05 4 TCDD-TEQ None

Surface Water ing/derm 4.E-06 0.3
Total (a) 4.E-05 4

River Mile 6-9  
Accessible Surface Sediment ing/derm 4.E-05 3 TCDD-TEQ None

Surface Water ing/derm 1.E-05 0.5
Total (a) 6.E-05 3

River Mile 6-9  
Accessible Surface Sediment ing/derm 2.E-05 0.8

Surface Water ing/derm 5.E-06 0.2
Total (a) 3.E-05 0.9

River Mile 6-9  
Accessible Surface Sediment ing/derm 6.E-05

Surface Water ing/derm 1.E-05
Total (a) 7.E-05

River Mile 6-9  
Accessible Surface Sediment ing/derm 3.E-05 4 TCDD-TEQ None

Surface Water ing/derm 8.E-07 0.05
Total (a) 3.E-05 4

River Mile 6-9  
Accessible Surface Sediment ing/derm 4.E-05 3 TCDD-TEQ None

Surface Water ing/derm 2.E-06 0.10
Total (a) 5.E-05 3

River Mile 6-9  
Accessible Surface Sediment ing/derm 2.E-05 0.8

Surface Water ing/derm 1.E-06 0.03
Total (a) 2.E-05 0.8

River Mile 6-9  
Accessible Surface Sediment ing/derm 6.E-05

Surface Water ing/derm 2.E-06
Total (a) 6.E-05

Angler (Combined 
Adult/Child) (b) Combined Adult/Child not applicable for noncancer.

No chemicals with risks >1E-6

Swimmer (Young 
Child) Cumulative risk <1E-4.

Swimmer 
(Adolescent) Cumulative risk <1E-4.

No chemicals with target organ HI>0.1

No chemicals with target organ HI>0.1

Swimmer (Adult) Cumulative risk <1E-4. Total HI <1.

Swimmer 
(Combined 

Adult/Child) (b)
Cumulative risk <1E-4. Combined Adult/Child not applicable for noncancer.

Wader (Young 
Child) Cumulative risk <1E-4.

Wader (Adolescent) Cumulative risk <1E-4.

No chemicals with target organ HI>0.1

No chemicals with target organ HI>0.1

Wader (Adult) Cumulative risk <1E-4. Total HI <1.

Wader (Combined 
Adult/Child) (b) Cumulative risk <1E-4. Combined Adult/Child not applicable for noncancer.
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TABLE 6-17
SUMMARY OF CUMULATIVE RISKS AND IDENTIFICATION OF POTENTIAL COCS FOR RIVER MILE 6-9 (RME SCENARIO) 

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

RME Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

RME 
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Receptor Medium Exposure 
Route

River Mile 6-9  
Accessible Surface Sediment ing/derm 1.E-05 1

Surface Water ing/derm 8.E-07 0.05
Total (a) 1.E-05 1

River Mile 6-9  
Accessible Surface Sediment ing/derm 1.E-06 0.2

Surface Water ing/derm 1.E-06 0.1
Total (a) 2.E-06 0.3

River Mile 6-9  
Accessible Surface Sediment ing/derm 1.E-05 0.4

Surface Water ing/derm 1.E-05 0.4
Total (a) 2.E-05 0.7

River Mile 6-9  
Accessible Surface Sediment ing/derm 8.E-05 2 TCDD-TEQ None

Total (a) 8.E-05 2

Notes:
derm - dermal contact.
DLC - Dioxin like congener.
HI - Hazard Index.
ing - ingestion.
NCP - National Contingency Plan.
PCB - Polychlorinated Biphenyl.
Potential COC  - Potential Chemical of Concern.
RME - Reasonable Maximum Exposure.
TEQ - Toxic Equivalents.

Cumulative receptor cancer risks in excess of 1E-4 and total HI values above 1 are highlighted. Potential COCs are selected for these scenarios, as noted in footnote (g).

(a) Cumulative cancer risks and noncancer hazards shown are for sum of PCB-TEQ and PCB (non-DLCs). Risks/hazards for surface water and accessible surface sediment do not differ based on PCB toxicity approach;
    risks/hazards for fish and crab consumption based on PCB-TEQ/non-DLCs are approximately 5% to 13% higher than risks/hazards based on total PCBs.
(b) Cancer risks for adult and young child age groups summed to yield 26 year total exposure duration. 
(c) Where cumulative cancer risk and noncancer hazard differ by risk/HI category for PCB-TEQ/non-DLC and Total PCBs, PCBs are noted separately in each category.
(d) The total HI is presented here without regard to target organ analysis.  As noted in (g), potential COCs are identified for noncancer only where the target organ HI is greater than one.
(e) RME Mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish,largemouth bass, and  common carp.
(f) Per the Revised RARC Plan (Windward and AECOM, [in prep]-a), young children are expected to rarely accompany the family member who is fishing. Therefore, the exposure of a young child angler to sediment and 
    surface water is not evaluated under the angling scenario.
(g) Potential COCs have been identified based on the following rules:

1.   Where the total cumulative risk for a receptor exceeds 1E-4, any chemical with an individual pathway risk greater than 1E-6 is identified as a potential COC.
2.   Where the total cumulative target organ HI for a receptor exceeds 1, any chemical with an individual pathway target organ HI greater than 0.1 is identified as a potential COC.

(h)  Consistent with guidance (USEPA 1989b), potential carcinogenic risks and noncarcinogenic hazard indices are presented using one significant figure. Based on standard practice for number rounding, risk estimates
       where the first digit after the decimal place is equal to or greater than 5 were rounded up [e.g., 1.5E-4 rounds to 2E-4), and risk estimates where the digit after the decimal place is less than 5 were rounded 
       down (e.g., a hazard index of 1.4 rounds to 1).]

Boater (Older Child) Cumulative risk <1E-4. Total HI <1.

Boater (Teen) Cumulative risk <1E-4. Total HI <1.

Boater (Adult) Cumulative risk <1E-4. Total HI <1.

Worker (Adult) Cumulative risk <1E-4.
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TABLE 6-18
SUMMARY OF CUMULATIVE RISKS AND IDENTIFICATION OF POTENTIAL COCS FOR RIVER MILE 6-9 (CTE SCENARIO) 

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

CTE Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

CTE
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Total RME Mixed Fish Diet (a,e) ing 5.E-05 15
TCDD-TEQ

PCBs None

Total Crab Muscle & Hepatopancreas (a) ing 3.E-05 8 TCDD-TEQ PCB-TEQ (c)

River Mile 6-9  
Accessible Surface Sediment ing/derm 9.E-06 0.9 None TCDD-TEQ

Surface Water ing/derm 4.E-07 0.03

RME Mixed Fish Diet (e) ing 5.E-05 9
TCDD-TEQ

PCBs, total (c)
PCBs (non-DLC) (c)

PCB-TEQ (c)

Crab Muscle & Hepatopancreas ing 4.E-05 4 TCDD-TEQ PCB-TEQ (c)
Total RME Mixed Fish Diet (a) 6.E-05 10

Total Crab Muscle & Hepatopancreas (a) 5.E-05 5

River Mile 6-9  
Accessible Surface Sediment ing/derm 5.E-06 0.3 None TCDD-TEQ

Surface Water ing/derm 2.E-07 0.01

RME Mixed Fish Diet (e) ing 8.E-05 8
TCDD-TEQ

PCBs, total (c)
PCBs (non-DLC) (c)

PCB-TEQ (c)

Crab Muscle & Hepatopancreas ing 5.E-05 4 TCDD-TEQ PCB-TEQ (c)
Total RME Mixed Fish Diet (a) 8.E-05 9

Total Crab Muscle & Hepatopancreas (a) 6.E-05 5

River Mile 6-9  
Accessible Surface Sediment ing/derm 5.E-06

Surface Water ing/derm 2.E-07
RME Mixed Fish Diet (e) ing 1.E-04
Crab Muscle & Hepatopancreas ing 8.E-05

Total RME Mixed Fish Diet (a) 1.E-04

Total Crab Muscle & Hepatopancreas (a) 9.E-05

No chemicals with target organ HI>0.1

Receptor Medium Exposure 
Route

Angler 
(Young Child) (f)

Angler (Adolescent) 

Cumulative risk <1E-4.

Cumulative risk <1E-4.

Angler (Adult)

No chemicals with target organ HI>0.1

Angler (Combined 
Adult/Child) (b) Combined Adult/Child not applicable for noncancer.

Cumulative risk <1E-4.

Cumulative risk <1E-4.
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TABLE 6-18
SUMMARY OF CUMULATIVE RISKS AND IDENTIFICATION OF POTENTIAL COCS FOR RIVER MILE 6-9 (CTE SCENARIO) 

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

CTE Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

CTE
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Receptor Medium Exposure 
Route

River Mile 6-9  
Accessible Surface Sediment ing/derm 6.E-06 1

Surface Water ing/derm 1.E-06 0.1
Total (a) 7.E-06 1

River Mile 6-9  
Accessible Surface Sediment ing/derm 9.E-06 0.9

Surface Water ing/derm 3.E-06 0.3
Total (a) 1.E-05 1

River Mile 6-9  
Accessible Surface Sediment ing/derm 5.E-06 0.3

Surface Water ing/derm 1.E-06 0.09
Total (a) 6.E-06 0.4

River Mile 6-9  
Accessible Surface Sediment ing/derm 1.E-05

Surface Water ing/derm 2.E-06
Total (a) 1.E-05

River Mile 6-9  
Accessible Surface Sediment ing/derm 6.E-06 1

Surface Water ing/derm 1.E-07 0.02
Total (a) 6.E-06 1

River Mile 6-9  
Accessible Surface Sediment ing/derm 9.E-06 0.9

Surface Water ing/derm 4.E-07 0.03
Total (a) 9.E-06 0.9

River Mile 6-9  
Accessible Surface Sediment ing/derm 5.E-06 0.3

Surface Water ing/derm 2.E-07 0.01
Total (a) 5.E-06 0.3

River Mile 6-9  
Accessible Surface Sediment ing/derm 1.E-05

Surface Water ing/derm 3.E-07
Total (a) 1.E-05

River Mile 6-9  
Accessible Surface Sediment ing/derm 2.E-06 0.4

Surface Water ing/derm 2.E-07 0.02
Total (a) 2.E-06 0.4

River Mile 6-9  
Accessible Surface Sediment ing/derm 2.E-07 0.05

Surface Water ing/derm 4.E-07 0.08
Total (a) 6.E-07 0.1

River Mile 6-9  
Accessible Surface Sediment ing/derm 2.E-06 0.1

Surface Water ing/derm 2.E-06 0.1
Total (a) 4.E-06 0.2

Total HI <1.

Total HI <1.

Swimmer (Young 
Child) Cumulative risk <1E-4.

Swimmer 
(Adolescent) Cumulative risk <1E-4.

Total HI <1.

Total HI <1.

Swimmer (Adult) Cumulative risk <1E-4. Total HI <1.

Swimmer 
(Combined 

Adult/Child) (b)
Cumulative risk <1E-4. Combined Adult/Child not applicable for noncancer.

Wader (Young 
Child) Cumulative risk <1E-4.

Wader (Adolescent) Cumulative risk <1E-4.

Total HI <1.

Boater (Teen) Cumulative risk <1E-4. Total HI <1.

Wader (Adult) Cumulative risk <1E-4. Total HI <1.

Wader (Combined 
Adult/Child) (b) Cumulative risk <1E-4. Combined Adult/Child not applicable for noncancer.

Boater (Older Child) Cumulative risk <1E-4.

Boater (Adult) Cumulative risk <1E-4. Total HI <1.
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TABLE 6-18
SUMMARY OF CUMULATIVE RISKS AND IDENTIFICATION OF POTENTIAL COCS FOR RIVER MILE 6-9 (CTE SCENARIO) 

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

CTE Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

CTE
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Receptor Medium Exposure 
Route

River Mile 6-9  
Accessible Surface Sediment ing/derm 9.E-06 0.8

Total (a) 9.E-06 0.8

Notes:
CTE - Central Tendency Exposure.
derm - dermal contact.
DLC - Dioxin like congener.
HI - Hazard Index.
ing - ingestion.
NCP - National Contingency Plan.
PCB - Polychlorinated Biphenyl.
Potential COC  - Potential Chemical of Concern.
RME - Reasonable Maximum Exposure.
TEQ - Toxic Equivalents.

Cumulative receptor cancer risks in excess of 1E-4 and total HI values above 1 are highlighted. Potential COCs are selected for these scenarios, as noted in footnote (g).

(a) Cumulative cancer risks and noncancer hazards shown are for sum of PCB-TEQ and PCB (non-DLCs). Risks/hazards for surface water and accessible surface sediment do not differ based on PCB toxicity approach;
    risks/hazards for fish and crab consumption based on PCB-TEQ/non-DLCs are approximately 5% to 13% higher than risks/hazards based on total PCBs.
(b) Cancer risks for adult and young child age groups summed to yield 26 year total exposure duration. 
(c) Where cumulative cancer risk and noncancer hazard differ by risk/HI category for PCB-TEQ/non-DLC and Total PCBs, PCBs are noted separately in each category.
(d) The total HI is presented here without regard to target organ analysis.  As noted in (g), potential COCs are identified for noncancer only where the target organ HI is greater than one.
(e) RME Mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish,largemouth bass, and  common carp.
(f) Per the Revised RARC Plan (Windward and AECOM, [in prep]-a), young children are expected to rarely accompany the family member who is fishing. Therefore, the exposure of a young child angler to sediment and 
    surface water is not evaluated under the angling scenario.
(g) Potential COCs have been identified based on the following rules:

1.   Where the total cumulative risk for a receptor exceeds 1E-4, any chemical with an individual pathway risk greater than 1E-6 is identified as a potential COC.
2.   Where the total cumulative target organ HI for a receptor exceeds 1, any chemical with an individual pathway target organ HI greater than 0.1 is identified as a potential COC.

(h)  Consistent with guidance (USEPA 1989b), potential carcinogenic risks and noncarcinogenic hazard indices are presented using one significant figure. Based on standard practice for number rounding, risk estimates
       where the first digit after the decimal place is equal to or greater than 5 were rounded up [e.g., 1.5E-4 rounds to 2E-4), and risk estimates where the digit after the decimal place is less than 5 were rounded 
       down (e.g., a hazard index of 1.4 rounds to 1).]

Total HI <1.Worker (Adult) Cumulative risk <1E-4.
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TABLE 6-19
SUMMARY OF CUMULATIVE RISKS AND IDENTIFICATION OF POTENTIAL COCS FOR RIVER MILE 6-9 EAST BANK (RME SCENARIO) 

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

RME Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

RME 
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Total RME Mixed Fish Diet (a,e) ing 1.E-03
TCDD-TEQ

PCBs Dieldrin
4,4'-DDE

cis-Chlordane
Heptachlor Epoxide

193
TCDD-TEQ

PCBs
Methyl mercury 

Mercury, inorganic
4,4'-DDE
Dieldrin

Heptachlor Epoxide
trans-Nonachlor

Total Crab Muscle & Hepatopancreas (a) ing 4.E-04 TCDD-TEQ PCBs Dieldrin
Heptachlor Epoxide 50

TCDD-TEQ
PCBs None

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 6.E-05 None TCDD-TEQ None 4 TCDD-TEQ None

Surface Water ing/derm 2.E-06 None None None 0.10

RME Mixed Fish Diet (e) ing 2.E-03 TCDD-TEQ
PCBs Dieldrin

4,4'-DDE
cis-Chlordane

Heptachlor Epoxide
127 TCDD-TEQ

PCBs

Methyl Mercury
Dieldrin

Heptachlor Epoxide
trans-Nonachlor

Crab Muscle & Hepatopancreas ing 5.E-04 TCDD-TEQ PCBs Dieldrin
Heptachlor Epoxide 33 TCDD-TEQ

PCBs None

Total RME Mixed Fish Diet (a) 2.E-03 130

Total Crab Muscle & Hepatopancreas (a) 6.E-04 36

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 3.E-05 None TCDD-TEQ None 1 None TCDD-TEQ

Surface Water ing/derm 1.E-06 0.03

RME Mixed Fish Diet (e) ing 3.E-03 TCDD-TEQ
PCBs Dieldrin

4,4'-DDD
4,4'-DDE

cis-Chlordane
Heptachlor Epoxide

123 TCDD-TEQ
PCBs

Methyl Mercury
Dieldrin

Heptachlor Epoxide
trans-Nonachlor

Crab Muscle & Hepatopancreas ing 9.E-04 TCDD-TEQ PCBs
Arsenic, inorganic

Dieldrin
Heptachlor Epoxide

32 TCDD-TEQ
PCBs None

Total RME Mixed Fish Diet (a) 3.E-03 125

Total Crab Muscle & Hepatopancreas (a) 9.E-04 33

No chemicals with target organ HI>0.1

Receptor Medium Exposure 
Route

Angler 
(Young Child) (f)

Angler (Adolescent) 

Angler (Adult)

No chemicals with risks >1E-6 No chemicals with target organ HI>0.1
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TABLE 6-19
SUMMARY OF CUMULATIVE RISKS AND IDENTIFICATION OF POTENTIAL COCS FOR RIVER MILE 6-9 EAST BANK (RME SCENARIO) 

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

RME Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

RME 
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Receptor Medium Exposure 
Route

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 3.E-05 None TCDD-TEQ None

Surface Water ing/derm 1.E-06

RME Mixed Fish Diet (e) ing 4.E-03 TCDD-TEQ
PCBs

Dieldrin
Heptachlor Epoxide

4,4'-DDD
4,4'-DDE

cis-Chlordane
Gamma-Chlordane
Hexachlorobenzene

Crab Muscle & Hepatopancreas ing 1.E-03 TCDD-TEQ
PCB-TEQ (c)

PCBs, total (c)
PCBs (non-DLC) (c)

Dieldrin

Arsenic, inorganic
4,4'-DDE

Heptachlor epoxide
Total RME Mixed Fish Diet (a) 4.E-03

Total Crab Muscle & Hepatopancreas (a) 1.E-03

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 5.E-05 5 TCDD-TEQ None

Surface Water ing/derm 4.E-06 0.3
Total (a) 5.E-05 6

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 6.E-05 4 TCDD-TEQ None

Surface Water ing/derm 1.E-05 0.5
Total (a) 8.E-05 4

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 3.E-05 1

Surface Water ing/derm 5.E-06 0.2

Total (a) 4.E-05 1

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 8.E-05

Surface Water ing/derm 1.E-05
Total (a) 9.E-05

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 5.E-05 5 TCDD-TEQ None

Surface Water ing/derm 8.E-07 0.05
Total (a) 5.E-05 5

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 6.E-05 4 TCDD-TEQ None

Surface Water ing/derm 2.E-06 0.10
Total (a) 7.E-05 4

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 3.E-05 1

Surface Water ing/derm 1.E-06 0.03
Total (a) 3.E-05 1

Angler (Combined 
Adult/Child) (b) Combined Adult/Child not applicable for noncancer.

No chemicals with risks >1E-6

Swimmer (Young 
Child) Cumulative risk <1E-4.

Swimmer 
(Adolescent) Cumulative risk <1E-4.

No chemicals with target organ HI>0.1

No chemicals with target organ HI>0.1

Swimmer (Adult) Cumulative risk <1E-4. Total HI <1.

Swimmer 
(Combined 

Adult/Child) (b)
Cumulative risk <1E-4. Combined Adult/Child not applicable for noncancer.

Wader (Young 
Child) Cumulative risk <1E-4.

Wader (Adolescent) Cumulative risk <1E-4.

No chemicals with target organ HI>0.1

No chemicals with target organ HI>0.1

Wader (Adult) Cumulative risk <1E-4. Total HI <1.
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TABLE 6-19
SUMMARY OF CUMULATIVE RISKS AND IDENTIFICATION OF POTENTIAL COCS FOR RIVER MILE 6-9 EAST BANK (RME SCENARIO) 

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

RME Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

RME 
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Receptor Medium Exposure 
Route

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 8.E-05

Surface Water ing/derm 2.E-06
Total (a) 8.E-05

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 2.E-05 1

Surface Water ing/derm 8.E-07 0.05
Total (a) 2.E-05 2

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 2.E-06 0.2

Surface Water ing/derm 1.E-06 0.1
Total (a) 3.E-06 0.4

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 2.E-05 0.5

Surface Water ing/derm 1.E-05 0.4
Total (a) 3.E-05 0.9

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 1.E-04 3 TCDD-TEQ None

Total (a) 1.E-04 3

Notes:
derm - dermal contact.
DLC - Dioxin like congener.
HI - Hazard Index.
ing - ingestion.
NCP - National Contingency Plan.
PCB - Polychlorinated Biphenyl.
Potential COC  - Potential Chemical of Concern.
RME - Reasonable Maximum Exposure.
TEQ - Toxic Equivalents.

Cumulative receptor cancer risks in excess of 1E-4 and total HI values above 1 are highlighted. Potential COCs are selected for these scenarios, as noted in footnote (g).

(a) Cumulative cancer risks and noncancer hazards shown are for sum of PCB-TEQ and PCB (non-DLCs). Risks/hazards for surface water and accessible surface sediment do not differ based on PCB toxicity approach;
    risks/hazards for fish and crab consumption based on PCB-TEQ/non-DLCs are approximately 5% to 13% higher than risks/hazards based on total PCBs.
(b) Cancer risks for adult and young child age groups summed to yield 26 year total exposure duration. 
(c) Where cumulative cancer risk and noncancer hazard differ by risk/HI category for PCB-TEQ/non-DLC and Total PCBs, PCBs are noted separately in each category.
(d) The total HI is presented here without regard to target organ analysis.  As noted in (g), potential COCs are identified for noncancer only where the target organ HI is greater than one.
(e) RME Mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish,largemouth bass, and  common carp.
(f) Per the Revised RARC Plan (Windward and AECOM, [in prep]-a), young children are expected to rarely accompany the family member who is fishing. Therefore, the exposure of a young child angler to sediment and 
    surface water is not evaluated under the angling scenario.
(g) Potential COCs have been identified based on the following rules:

1.   Where the total cumulative risk for a receptor exceeds 1E-4, any chemical with an individual pathway risk greater than 1E-6 is identified as a potential COC.
2.   Where the total cumulative target organ HI for a receptor exceeds 1, any chemical with an individual pathway target organ HI greater than 0.1 is identified as a potential COC.

(h)  Consistent with guidance (USEPA 1989b), potential carcinogenic risks and noncarcinogenic hazard indices are presented using one significant figure. Based on standard practice for number rounding, risk estimates
       where the first digit after the decimal place is equal to or greater than 5 were rounded up [e.g., 1.5E-4 rounds to 2E-4), and risk estimates where the digit after the decimal place is less than 5 were rounded 
       down (e.g., a hazard index of 1.4 rounds to 1).]

Wader (Combined 
Adult/Child) (b) Cumulative risk <1E-4. Combined Adult/Child not applicable for noncancer.

Boater (Older Child) Cumulative risk <1E-4. No chemicals with target organ HI>0.1

Boater (Teen) Cumulative risk <1E-4. Total HI <1.

Boater (Adult) Cumulative risk <1E-4. Total HI <1.

Worker (Adult) Cumulative risk <1E-4.
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TABLE 6-20
SUMMARY OF CUMULATIVE RISKS AND IDENTIFICATION OF POTENTIAL COCS FOR RIVER MILE 6-9 EAST BANK (CTE SCENARIO) 

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

CTE Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

CTE
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Total RME Mixed Fish Diet (a,e) ing 5.E-05 15
TCDD-TEQ

PCBs None

Total Crab Muscle & Hepatopancreas (a) ing 3.E-05 8 TCDD-TEQ PCB-TEQ (c)

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 1.E-05 1 None TCDD-TEQ

Surface Water ing/derm 4.E-07 0.03

RME Mixed Fish Diet (e) ing 5.E-05 9
TCDD-TEQ

PCBs, total (c)
PCBs (non-DLC) (c)

PCB-TEQ (c)

Crab Muscle & Hepatopancreas ing 4.E-05 4 TCDD-TEQ PCB-TEQ (c)
Total RME Mixed Fish Diet (a) 6.E-05 10

Total Crab Muscle & Hepatopancreas (a) 5.E-05 6

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 6.E-06 0.5 None TCDD-TEQ

Surface Water ing/derm 2.E-07 0.01

RME Mixed Fish Diet (e) ing 8.E-05 8
TCDD-TEQ

PCBs, total (c)
PCBs (non-DLC) (c)

PCB-TEQ (c)

Crab Muscle & Hepatopancreas ing 5.E-05 4 TCDD-TEQ PCB-TEQ (c)
Total RME Mixed Fish Diet (a) 8.E-05 9

Total Crab Muscle & Hepatopancreas (a) 6.E-05 5

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 6.E-06

Surface Water ing/derm 2.E-07
RME Mixed Fish Diet (e) ing 1.E-04
Crab Muscle & Hepatopancreas ing 8.E-05

Total RME Mixed Fish Diet (a) 1.E-04

Total Crab Muscle & Hepatopancreas (a) 9.E-05

Receptor Medium Exposure 
Route

Angler 
(Young Child) (f) Cumulative risk <1E-4.

No chemicals with target organ HI>0.1

Angler (Adult) Cumulative risk <1E-4.

No chemicals with target organ HI>0.1

Angler (Combined 
Adult/Child) (b) Cumulative risk <1E-4. Combined Adult/Child not applicable for noncancer.

Angler (Adolescent) Cumulative risk <1E-4.
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TABLE 6-20
SUMMARY OF CUMULATIVE RISKS AND IDENTIFICATION OF POTENTIAL COCS FOR RIVER MILE 6-9 EAST BANK (CTE SCENARIO) 

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

CTE Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

CTE
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Receptor Medium Exposure 
Route

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 8.E-06 2 TCDD-TEQ None

Surface Water ing/derm 1.E-06 0.1
Total (a) 9.E-06 2

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 1.E-05 1 None TCDD-TEQ

Surface Water ing/derm 3.E-06 0.3
Total (a) 2.E-05 2

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 6.E-06 0.5

Surface Water ing/derm 1.E-06 0.09
Total (a) 8.E-06 0.6

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 1.E-05

Surface Water ing/derm 2.E-06
Total (a) 2.E-05

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 8.E-06 2 TCDD-TEQ None

Surface Water ing/derm 1.E-07 0.02
Total (a) 8.E-06 2

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 1.E-05 1

Surface Water ing/derm 4.E-07 0.03
Total (a) 1.E-05 1

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 6.E-06 0.5

Surface Water ing/derm 2.E-07 0.01
Total (a) 7.E-06 0.5

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 1.E-05

Surface Water ing/derm 3.E-07
Total (a) 1.E-05

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 3.E-06 0.5

Surface Water ing/derm 2.E-07 0.02
Total (a) 3.E-06 0.6

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 3.E-07 0.07

Surface Water ing/derm 4.E-07 0.08
Total (a) 7.E-07 0.1

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 2.E-06 0.2

Surface Water ing/derm 2.E-06 0.1
Total (a) 4.E-06 0.3

Swimmer (Young 
Child) Cumulative risk <1E-4.

No chemicals with target organ HI>0.1

Swimmer 
(Adolescent) Cumulative risk <1E-4.

No chemicals with target organ HI>0.1

Swimmer (Adult) Cumulative risk <1E-4. Total HI <1.

Swimmer 
(Combined 

Adult/Child) (b)
Cumulative risk <1E-4. Combined Adult/Child not applicable for noncancer.

Wader (Young 
Child) Cumulative risk <1E-4.

No chemicals with target organ HI>0.1

Wader (Adolescent) Cumulative risk <1E-4. Total HI <1.

Wader (Adult) Cumulative risk <1E-4. Total HI <1.

Wader (Combined 
Adult/Child) (b) Cumulative risk <1E-4. Combined Adult/Child not applicable for noncancer.

Boater (Older Child) Cumulative risk <1E-4. Total HI <1.

Boater (Teen) Cumulative risk <1E-4. Total HI <1.

Boater (Adult) Cumulative risk <1E-4. Total HI <1.
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TABLE 6-20
SUMMARY OF CUMULATIVE RISKS AND IDENTIFICATION OF POTENTIAL COCS FOR RIVER MILE 6-9 EAST BANK (CTE SCENARIO) 

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Identification of Potential Chemicals of Concern (g)

CTE Cancer 
Risk (h)

Chemicals with 
Cancer 
Risks 
>10-4

Chemicals with 
Cancer Risks 

>10-5 and <10-4

Chemicals with Cancer 
Risks 

>10-6 and <10-5

CTE
Total HI 

(d,h)

Chemicals with 
Target Organ 

HI>1

Chemicals with 
Target Organ 
HI>0.1 and <1

Receptor Medium Exposure 
Route

River Mile 6-9 East Bank 
Accessible Surface Sediment ing/derm 1.E-05 1

Total (a) 1.E-05 1

Notes:
CTE - Central Tendency Exposure.
derm - dermal contact.
DLC - Dioxin like congener.
HI - Hazard Index.
ing - ingestion.
NCP - National Contingency Plan.
PCB - Polychlorinated Biphenyl.
Potential COC  - Potential Chemical of Concern.
RME - Reasonable Maximum Exposure.
TEQ - Toxic Equivalents.

Cumulative receptor cancer risks in excess of 1E-4 and total HI values above 1 are highlighted. Potential COCs are selected for these scenarios, as noted in footnote (g).

(a) Cumulative cancer risks and noncancer hazards shown are for sum of PCB-TEQ and PCB (non-DLCs). Risks/hazards for surface water and accessible surface sediment do not differ based on PCB toxicity approach;
    risks/hazards for fish and crab consumption based on PCB-TEQ/non-DLCs are approximately 5% to 13% higher than risks/hazards based on total PCBs.
(b) Cancer risks for adult and young child age groups summed to yield 26 year total exposure duration. 
(c) Where cumulative cancer risk and noncancer hazard differ by risk/HI category for PCB-TEQ/non-DLC and Total PCBs, PCBs are noted separately in each category.
(d) The total HI is presented here without regard to target organ analysis.  As noted in (g), potential COCs are identified for noncancer only where the target organ HI is greater than one.
(e) RME Mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish,largemouth bass, and  common carp.
(f) Per the Revised RARC Plan (Windward and AECOM, [in prep]-a), young children are expected to rarely accompany the family member who is fishing. Therefore, the exposure of a young child angler to sediment and 
    surface water is not evaluated under the angling scenario.
(g) Potential COCs have been identified based on the following rules:

1.   Where the total cumulative risk for a receptor exceeds 1E-4, any chemical with an individual pathway risk greater than 1E-6 is identified as a potential COC.
2.   Where the total cumulative target organ HI for a receptor exceeds 1, any chemical with an individual pathway target organ HI greater than 0.1 is identified as a potential COC.

(h)  Consistent with guidance (USEPA 1989b), potential carcinogenic risks and noncarcinogenic hazard indices are presented using one significant figure. Based on standard practice for number rounding, risk estimates
       where the first digit after the decimal place is equal to or greater than 5 were rounded up [e.g., 1.5E-4 rounds to 2E-4), and risk estimates where the digit after the decimal place is less than 5 were rounded 
       down (e.g., a hazard index of 1.4 rounds to 1).]

Worker (Adult) Cumulative risk <1E-4. Total HI <1.
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TABLE 6-21
SUMMARY OF POTENTIAL COCs BY MEDIUM AND SCENARIO

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

RME CTE RME CTE RME CTE RME CTE RME CTE

PCDDs/PCDFs
TCDD-TEQ X X X X X X X X
PCBs
PCBs, total X X X
PCB-TEQ X X X X
PCBs (non-DLC) X X X
Inorganics
Arsenic, inorganic X
Mercury (methyl and inorganic) X
Pesticides
4,4’-DDD X
4,4’-DDE X X
cis-Chlordane X
Dieldrin X X
gamma-Chlordane X
Heptachlor epoxide X X
Hexachlorobenzene X
trans-Nonachlor X
Notes:
CTE - Central Tendency Exposure. Potential COC  - Potential Chemical of Concern.
DLC - Dioxin like congener. RM - River Mile.
PCB - Polychlorinated Biphenyl. RME - Reasonable Maximum Exposure.
PCDD - Polychlorinated dibenzodioxins. SVOC - Semi-Volatile Organic Compound.
PCDF - Polychlorinated dibenzofurans. TCDD - 2,3,7,8-tetrachlorodibenzo(p)dioxin.

TEQ - Toxicity equivalence.

Chemicals identified as potential COCs for a medium and scenario are noted with an X.
(a) Potential risks/hazards for Sitewide accessible surface sediment exceed the National Contigency Plan (NCP) risk range and the goal of protection

of a hazard index of 1 due to TCDD-TEQ.  Further refinement by river segment indicates that risks/hazards are driven by accessible surface sediment
in River Mile 6-9 and River Mile 6-9 East Bank.  Therefore, potential COCs have been identified only for these two exposure areas.

(b) RME Mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish,largemouth bass, and common carp.

Crab Muscle and 
Hepatopancreas

Potential COC

Surface Water RME Mixed 
Fish Diet (b)Accessible Surface Sediment (a)

RM 6-9 RM 6-9 East Bank Sitewide Sitewide Sitewide
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TABLE 6-22

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

TCDD-TEQ 1.71E-05 UCL 1.57E-06 UCL
PCBs, total 1.30E+00 UCL 1.33E+00 UCL
PCBs (non-DLC) 1.18E+00 UCL 1.20E+00 UCL
PCBs-TEQ 5.85E-06 UCL 1.38E-05 UCL
Antimony 2.00E-02 Maximum ND --
Chromium 7.16E-02 UCL 3.34E-01 UCL
Cobalt 1.31E-02 UCL 1.57E-02 UCL
Methyl Mercury 4.84E-01 UCL 2.83E-01 UCL
Mercury, Inorganic 3.22E-02 UCL 8.73E-02 UCL
Selenium 6.53E-01 UCL 5.36E-01 UCL
Thallium 6.30E-03 Maximum ND --
4,4'-DDE 1.25E-01 UCL 1.88E-01 UCL
4,4'-DDD 5.42E-02 UCL 7.73E-02 UCL
4,4'-DDT 7.79E-03 UCL 2.01E-02 UCL
Aldrin 3.40E-05 Maximum 5.17E-05 UCL
cis-Chlordane 4.98E-02 UCL 1.06E-01 UCL
cis-Nonachlor 1.81E-02 UCL 5.55E-02 UCL
Dieldrin 3.53E-02 UCL 8.64E-02 UCL
Gamma-chlordane 1.05E-02 UCL 2.65E-02 UCL
Heptachlor epoxide 1.30E-02 UCL 3.69E-02 UCL
Hexachlorobenzene 5.39E-03 UCL ND --
Oxychlordane 3.81E-02 UCL 6.57E-02 UCL
trans-Nonachlor 1.14E-02 UCL 2.74E-02 UCL
Benzo(a)pyrene 8.80E-04 Maximum ND --
Benzo(a)anthracene ND -- 3.31E-04 UCL
bis-(2-Ethylhexyl)phthalate 1.40E+00 Maximum ND --

TCDD-TEQ 4.28E-05 UCL 3.39E-06 Maximum
PCBs, total 7.22E-01 UCL 7.91E-01 Maximum
PCBs (non-DLC) 6.62E-01 UCL 6.91E-01 Maximum
PCB-TEQ 8.65E-06 UCL 1.32E-05 Maximum
Antimony 1.00E-02 Maximum 1.90E-02 Maximum
Chromium 7.18E-02 UCL 4.62E-01 Maximum
Cobalt 2.00E-02 Maximum 2.37E-02 UCL
Methyl Mercury 2.05E-01 UCL 9.98E-01 Maximum
Mercury, Inorganic 4.55E-02 UCL 3.50E-02 Maximum
Selenium 1.79E-01 UCL 1.99E-01 UCL
Thallium 1.64E-03 UCL 6.40E-03 Maximum
4,4'-DDE 7.16E-02 UCL 2.11E-01 Maximum
4,4'-DDD 5.21E-02 UCL 2.54E-02 Maximum
4,4'-DDT 4.97E-03 UCL 1.16E-02 UCL
Aldrin 1.25E-04 UCL 1.30E-04 Maximum
cis-Chlordane 4.03E-02 UCL 8.17E-02 Maximum
cis-Nonachlor 1.50E-02 UCL 2.80E-02 Maximum
Dieldrin 1.95E-02 UCL 1.51E-02 Maximum
Gamma-chlordane 1.95E-02 UCL 3.74E-02 UCL
Heptachlor epoxide 8.95E-03 UCL 8.01E-03 Maximum
Hexachlorobenzene 6.68E-03 UCL ND --
Oxy-chlordane 1.62E-02 UCL 1.77E-02 Maximum
trans-Nonachlor 1.82E-02 UCL 3.74E-02 Maximum
Benzo(a)pyrene ND -- ND --
Benzo(a)anthracene 2.20E-03 Maximum 2.00E-04 Maximum
bis-(2-Ethylhexyl)phthalate ND -- ND --

TCDD-TEQ 4.07E-04 UCL 3.52E-06 UCL
PCBs, total 7.11E+00 UCL 1.28E+00 UCL
PCBs (non-DLC) 6.68E+00 UCL 1.19E+00 UCL
PCB-TEQ 7.49E-05 UCL 1.60E-05 UCL
Antimony 9.20E-02 Maximum ND --
Chromium 1.46E-01 UCL 4.12E-01 UCL
Cobalt 4.72E-02 UCL 1.38E-02 UCL
Methyl Mercury 1.56E-01 UCL 1.68E-01 UCL
Mercury, Inorganic 2.48E-02 UCL 3.20E-02 Maximum
Selenium 6.73E-01 UCL 6.68E-01 UCL
Thallium 2.77E-02 UCL ND --
4,4'-DDE 3.99E-01 UCL 1.01E-01 UCL
4,4'-DDD 2.41E-01 UCL 6.90E-02 UCL
4,4'-DDT 7.28E-03 UCL 2.25E-03 UCL

EXPOSURE POINT CONCENTRATIONS FOR COPCs IN LPRSA AND BACKGROUND FISH FILLET TISSUE

Common Carp

American Eel 

Channel Catfish

COPC
EPC (b) Basis of EPC EPC (b) Basis of EPC

Background (UPR) (a)LPRSA
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TABLE 6-22

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

EXPOSURE POINT CONCENTRATIONS FOR COPCs IN LPRSA AND BACKGROUND FISH FILLET TISSUE

COPC
EPC (b) Basis of EPC EPC (b) Basis of EPC

Background (UPR) (a)LPRSA

Aldrin 4.36E-04 UCL 3.01E-04 Maximum
cis-Chlordane 1.55E-01 UCL 9.89E-02 UCL
cis-Nonachlor 4.85E-02 UCL 3.14E-02 UCL
Dieldrin 5.14E-02 UCL 2.95E-02 UCL
Gamma-chlordane 8.48E-02 UCL 4.90E-02 UCL
Heptachlor epoxide 2.10E-02 UCL 1.24E-02 UCL
Hexachlorobenzene 1.41E-02 UCL ND --
Oxy-chlordane 2.25E-02 UCL 1.49E-02 UCL
trans-Nonachlor 6.32E-02 UCL 4.70E-02 UCL
Benzo(a)pyrene ND -- ND --
Benzo(a)anthracene 6.66E-03 UCL 7.41E-03 UCL
bis-(2-Ethylhexyl)phthalate ND -- ND --

TCDD-TEQ 8.94E-06 UCL 3.30E-08 Maximum
PCBs, total 3.61E-01 UCL 9.81E-02 Maximum
PCBs (non-DLC) 3.00E-01 UCL 9.17E-02 Maximum
PCB-TEQ 1.02E-05 UCL 1.19E-06 Maximum
Antimony 4.11E-02 UCL ND --
Chromium 2.70E-01 UCL 3.27E-01 Maximum
Cobalt 8.24E-03 UCL 4.80E-03 Maximum
Methyl Mercury 5.27E-01 UCL 2.02E-01 Maximum
Mercury, Inorganic 1.28E-01 UCL 1.27E-01 Maximum
Selenium 5.87E-01 UCL 5.41E-01 Maximum
Thallium ND -- ND --
4,4'-DDE 1.02E-02 UCL 1.44E-02 Maximum
4,4'-DDD 5.00E-03 Maximum 4.90E-03 Maximum
4,4'-DDT 2.00E-03 Maximum 8.10E-04 Maximum
Aldrin ND -- 2.57E-05 Maximum
cis-Chlordane 4.97E-03 UCL 6.40E-03 Maximum
cis-Nonachlor 2.57E-03 UCL 3.10E-03 Maximum
Dieldrin 2.88E-03 UCL 3.40E-03 Maximum
Gamma-chlordane 1.25E-03 UCL 2.00E-03 Maximum
Heptachlor epoxide 8.66E-04 UCL 1.20E-03 Maximum
Hexachlorobenzene 3.80E-04 Maximum 4.25E-04 Maximum
Oxy-chlordane 2.39E-03 UCL 3.30E-03 Maximum
trans-Nonachlor 1.41E-03 UCL 1.90E-03 Maximum
Benzo(a)pyrene ND -- ND --
Benzo(a)anthracene ND -- ND --
bis-(2-Ethylhexyl)phthalate ND -- ND --
White Perch
TCDD-TEQ 5.24E-05 UCL 2.48E-07 UCL
PCBs, total 7.12E-01 UCL 1.15E-01 UCL
PCBs (non-DLC) 6.72E-01 UCL 1.09E-01 UCL
PCB-TEQ 1.02E-05 UCL 1.25E-06 UCL
Antimony 2.10E-02 Maximum ND --
Chromium 2.70E-01 UCL 6.74E-01 UCL
Cobalt 8.88E-03 UCL 1.07E-02 UCL
Methyl Mercury 2.21E-01 UCL 4.04E-01 UCL
Mercury, Inorganic 1.52E-01 UCL 2.79E-02 UCL
Selenium 1.10E+00 UCL 1.02E+00 UCL
Thallium ND -- ND --
4,4'-DDE 3.48E-02 UCL 6.90E-03 UCL (c)
4,4'-DDD 2.02E-02 UCL 2.43E-02 UCL (c)
4,4'-DDT 3.29E-03 UCL 2.70E-03 UCL (c)
Aldrin 5.71E-05 UCL ND --
cis-Chlordane 2.47E-01 UCL 1.98E-02 UCL (c)
cis-Nonachlor 7.21E-03 UCL 6.74E-03 UCL (c)
Dieldrin 1.05E-02 UCL 6.68E-03 UCL (c)
Gamma-chlordane 7.76E-03 UCL 4.50E-03 UCL (c)
Heptachlor epoxide 3.96E-03 UCL 2.72E-03 UCL (c)
Hexachlorobenzene 2.10E-03 UCL ND --
Oxy-chlordane 2.39E-03 UCL 3.60E-03 UCL (c)
trans-Nonachlor 9.08E-03 UCL 4.52E-03 UCL (c)
Benzo(a)pyrene 6.00E-04 Maximum ND --
Benzo(a)anthracene 1.60E-03 Maximum ND --
bis-(2-Ethylhexyl)phthalate ND -- ND --

Largemouth/Smallmouth Bass
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TABLE 6-22

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

EXPOSURE POINT CONCENTRATIONS FOR COPCs IN LPRSA AND BACKGROUND FISH FILLET TISSUE

COPC
EPC (b) Basis of EPC EPC (b) Basis of EPC

Background (UPR) (a)LPRSA

RME Mixed Fish Diet
TCDD-TEQ 1.06E-04 Ave. of 5 species (d) 1.75E-06 Ave. of 5 species (d)

PCBs, total 2.04E+00 Ave. of 5 species (d) 7.22E-01 Ave. of 5 species (d)

PCBs (non-DLC) 1.90E+00 Ave. of 5 species (d) 6.50E-01 Ave. of 5 species (d)

PCB-TEQ 2.15E-05 Ave. of 5 species (d) 9.09E-06 Ave. of 5 species (d)

Antimony 3.68E-02 Ave. of 5 species (d) 3.80E-03 Ave. of 5 species (d)

Chromium 1.73E-01 Ave. of 5 species (d) 4.42E-01 Ave. of 5 species (d)

Cobalt 1.95E-02 Ave. of 5 species (d) 1.37E-02 Ave. of 5 species (d)

Methyl Mercury 3.19E-01 Ave. of 5 species (d) 4.11E-01 Ave. of 5 species (d)

Mercury, Inorganic 7.65E-02 Ave. of 5 species (d) 5.54E-02 Ave. of 5 species (d)

Selenium 6.38E-01 Ave. of 5 species (d) 5.94E-01 Ave. of 5 species (d)

Thallium 7.13E-03 Ave. of 5 species (d) 1.28E-03 Ave. of 5 species (d)

4,4'-DDE 7.45E-02 Ave. of 5 species (d) 3.67E-02 Ave. of 5 species (d)

4,4'-DDD 1.28E-01 Ave. of 5 species (d) 1.08E-01 Ave. of 5 species (d)

4,4'-DDT 5.07E-03 Ave. of 5 species (d) 7.49E-03 Ave. of 5 species (d)

Aldrin 1.30E-04 Ave. of 5 species (d) 1.02E-04 Ave. of 5 species (d)

cis-Chlordane 9.94E-02 Ave. of 5 species (d) 6.26E-02 Ave. of 5 species (d)

cis-Nonachlor 1.83E-02 Ave. of 5 species (d) 2.49E-02 Ave. of 5 species (d)

Dieldrin 2.39E-02 Ave. of 5 species (d) 2.82E-02 Ave. of 5 species (d)

Gamma-chlordane 2.48E-02 Ave. of 5 species (d) 2.39E-02 Ave. of 5 species (d)

Heptachlor epoxide 9.56E-03 Ave. of 5 species (d) 1.22E-02 Ave. of 5 species (d)

Hexachlorobenzene 5.73E-03 Ave. of 5 species (d) 8.50E-05 Ave. of 5 species (d)

Oxy-chlordane 1.74E-02 Ave. of 5 species (d) 2.10E-02 Ave. of 5 species (d)

trans-Nonachlor 2.07E-02 Ave. of 5 species (d) 2.36E-02 Ave. of 5 species (d)

Benzo(a)pyrene 2.96E-04 Ave. of 5 species (d) 9.60E-04 Ave. of 5 species (d)

Benzo(a)anthracene 2.09E-03 Ave. of 5 species (d) 1.59E-03 Ave. of 5 species (d)

bis-(2-Ethylhexyl)phthalate 2.80E-01 Ave. of 5 species (d) ND ‐‐

Notes:
All in units of mg/kg.
COPC - Chemical of potential concern.
DLC - Dioxin-like congener.
EPC - Exposure point concentration.
ND - Not detected.
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UCL - Upper confidence limit.
UPR - Upper Passaic River (above Dundee Dam).
(a) Background area for fish tissue is the four-mile stretch of the Upper Passaic River above Dundee Dam.
(b) Lower of 95% UCL and maximum detect. 
(c) EPC calculated after outlier removed (see Appendix L).
(d) Average of 5 species that comprise the RME mixed fish diet (American eel, channel catfish, common carp,
   largemouth/smallmouth bass, and white perch).
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TABLE 6-23

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

TCDD-TEQ 5.96E-05 UCL 4.78E-06 UCL
PCBs, total 3.64E-01 UCL 0.117 (c) UCL
PCB-TEQ 1.15E-05 UCL 9.88E-06 UCL
PCBs (non-DLC) 3.11E-01 UCL nd --
Arsenic, inorganic 1.69E-02 UCL nd --
Benzo(a)pyrene 1.74E-03 UCL Not detected --
Cadmium 1.12E-01 UCL 2.39E-01 UCL
cis-Chlordane 5.35E-03 UCL 0.024 (e) UCL
4,4'-DDE 4.95E-02 UCL 0.014 (d) UCL
Dieldrin 9.39E-03 UCL 6.64E-03 UCL
Heptachlor epoxide 1.00E-02 UCL 3.12E-03 UCL
Hexachlorobenzene 3.01E-03 UCL 3.42E-04 UCL
Methyl mercury 1.40E-01 UCL 4.95E-02 Maximum
Oxychlordane 3.57E-02 UCL nd --
Notes:
All in units of mg/kg.
COPC - Chemical of potential concern.
NC - Not calculated.
nd - No data.
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UCL - Upper confidence limit.
(a) Background crab muscle and hepatopancreas data set consists of 10 samples collected in 1999 
    from Jamaica Bay for CARP Harbor Crustacean monitoring.
(b) Lower of 95% UCL and maximum detect. 
(c) Sum of congeners.
(d) DDx sum.
(e) Total chlordane.

EXPOSURE POINT CONCENTRATIONS FOR COPCs IN LPRSA AND
BACKGROUND CRAB TISSUE

Crab Muscle and Hepatopancreas 

COPC
EPC (b) Basis of EPC EPC (b) Basis of EPC

LPRSA Background (Jamaica Bay) (a)
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TABLE 6-24

LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

TCDD-TEQ 2.34E-03 UCL 1.92E-05 UCL
Total PCBs 2.67E+00 UCL 4.02E-01 UCL

PCBs (non DLC) 2.53E+00 UCL 3.86E-01 UCL
PCB-TEQ 3.38E-05 UCL 1.04E-05 UCL
Aluminum 9.94E+03 UCL 8.11E+03 UCL
Antimony 1.23E+00 UCL 1.05E+00 UCL

Arsenic, total 9.51E+00 UCL 3.57E+00 UCL
Cadmium 4.91E+00 UCL 4.58E+00 UCL

Chromium, total 1.78E+02 UCL 5.05E+01 UCL
Cobalt 7.61E+00 UCL 6.77E+00 UCL
Copper 1.80E+02 UCL 9.96E+01 UCL
Lead 3.05E+02 UCL 3.86E+02 UCL

Manganese 4.59E+02 UCL 5.88E+02 UCL
Mercury, total 3.18E+00 UCL 1.20E+00 UCL

Thallium 1.65E-01 UCL 1.24E-01 UCL
Vanadium 2.79E+01 UCL 1.92E+01 UCL

Dieldrin 8.42E-03 UCL 4.34E-02 UCL
Benzo(a)anthracene 3.32E+00 UCL 2.12E+01 UCL

Benzo(a)pyrene 3.84E+00 UCL 1.64E+01 UCL
Benzo(b)fluoranthene 4.52E+00 UCL 9.14E+00 UCL
Benzo(k)fluoranthene 2.10E+00 UCL 1.53E+01 UCL

C2-Benzanthracene/chrysenes 3.47E+00 UCL 1.05E+01 UCL
Chrysene 4.53E+00 UCL 2.92E+01 UCL

Dibenzo(a,h)anthracene 3.97E-01 UCL 1.32E+00 UCL
Indeno(1,2,3-cd)pyrene 2.25E+00 UCL 6.01E+00 UCL

Naphthalene 8.47E-01 UCL 1.31E+01 UCL
TPH (C9-C18 Hydrocarbons) 1.53E+02 UCL 1.84E+02 UCL

TPH (C19-C40 Hydrocarbons) 1.38E+03 UCL 1.66E+03 UCL
bis-(2-Ethylhexyl)phthalate 2.60E+01 UCL 2.96E+00 UCL

TCDD-TEQ 1.04E-02 UCL 1.92E-05 UCL
Total PCBs 6.51E+00 UCL 4.02E-01 UCL

PCBs (non-DLC) 6.19E+00 UCL 3.86E-01 UCL
PCB-TEQ 7.69E-05 UCL 1.04E-05 UCL
Aluminum 1.26E+04 UCL 8.11E+03 UCL
Antimony 1.92E+00 UCL 1.05E+00 UCL

Arsenic, total 1.37E+01 UCL 3.57E+00 UCL
Cadmium 8.78E+00 UCL 4.58E+00 UCL

Chromium, total 2.95E+02 UCL 5.05E+01 UCL
Cobalt 9.05E+00 UCL 6.77E+00 UCL
Copper 2.80E+02 UCL 9.96E+01 UCL
Lead 3.65E+02 UCL 3.86E+02 UCL

Manganese 6.06E+02 UCL 5.88E+02 UCL
Mercury, total 5.06E+00 UCL 1.20E+00 UCL

Thallium 2.30E-01 UCL 1.24E-01 UCL
Vanadium 3.96E+01 UCL 1.92E+01 UCL

Dieldrin 2.23E-02 UCL 4.34E-02 UCL
Benzo(a)anthracene 3.26E+00 UCL 2.12E+01 UCL

Benzo(a)pyrene 4.93E+00 UCL 1.64E+01 UCL
Benzo(b)fluoranthene 6.09E+00 UCL 9.14E+00 UCL
Benzo(k)fluoranthene 2.13E+00 UCL 1.53E+01 UCL

C2-Benzanthracene/chrysenes 5.59E+00 UCL 1.05E+01 UCL
Chrysene 4.55E+00 UCL 2.92E+01 UCL

Dibenz(ah)anthracene 6.86E-01 UCL 1.32E+00 UCL
Indeno(1,2,3-cd)pyrene 2.61E+00 UCL 6.01E+00 UCL

TPH (C9-C18 Hydrocarbons) 7.06E+02 UCL 1.84E+02 UCL
TPH (C19-C40 Hydrocarbons) 5.05E+03 UCL 1.66E+03 UCL

Naphthalene 3.05E+00 UCL 1.31E+01 UCL
bis-(2-Ethylhexyl)phthalate 2.81E+01 UCL 2.96E+00 UCL

Notes:
All in units of mg/kg.
COPC - Chemical of potential concern.
EPC - Exposure point concentration.
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UCL - Upper confidence limit.
UPR - Upper Passaic River (above Dundee Dam).
(a) Background area for accessible surface sediment is the four-mile stretch of the Upper Passaic River above Dundee Dam.
(b) Lower of 95% UCL and maximum detect. 

EXPOSURE POINT CONCENTRATIONS FOR COPCs IN LPRSA AND BACKGROUND ACCESSIBLE SURFACE SEDIMENT

Accessible Surface Sediment (Sitewide)

Accessible Surface Sediment (RM 6-9 East Bank)

COPC
EPC (b) EPC (b)Basis of EPC Basis of EPC

LPRSA Background (UPR) (a)
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Medium Analyte
Detection Limit 

Treatment Method Units Maximum Mean
Tissue - American eel fillet TCDD-TEQ ND = 0 mg/kg 0.0000415 0.0000141
Tissue - American eel fillet TCDD-TEQ ND = 0.5 RL mg/kg 0.0000422 0.0000144
Tissue - American eel fillet TCDD-TEQ ND = RL mg/kg 0.0000429 0.0000147
Tissue - American eel fillet PCB-TEQ ND = 0 mg/kg 0.000014 0.00000481
Tissue - American eel fillet PCB-TEQ ND = 0.5 RL mg/kg 0.0000143 0.00000563
Tissue - American eel fillet PCB-TEQ ND = RL mg/kg 0.0000146 0.00000645
Tissue - American eel fillet Total PCBs ND = 0 mg/kg 4.34 1.07
Tissue - American eel fillet Total PCBs ND = 0.5 RL mg/kg 4.34 1.07
Tissue - American eel fillet Total PCBs ND = RL mg/kg 4.34 1.07
Tissue - Blue crab hepatopancreas TCDD-TEQ ND = 0 mg/kg 0.000229 0.000157
Tissue - Blue crab hepatopancreas TCDD-TEQ ND = 0.5 RL mg/kg 0.000229 0.000157
Tissue - Blue crab hepatopancreas TCDD-TEQ ND = RL mg/kg 0.000229 0.000157
Tissue - Blue crab hepatopancreas PCB-TEQ ND = 0 mg/kg 0.0000451 0.0000317
Tissue - Blue crab hepatopancreas PCB-TEQ ND = 0.5 RL mg/kg 0.0000455 0.000032
Tissue - Blue crab hepatopancreas PCB-TEQ ND = RL mg/kg 0.0000458 0.0000322
Tissue - Blue crab hepatopancreas Total PCBs ND = 0 mg/kg 1.39 0.987
Tissue - Blue crab hepatopancreas Total PCBs ND = 0.5 RL mg/kg 1.39 0.987
Tissue - Blue crab hepatopancreas Total PCBs ND = RL mg/kg 1.4 0.989
Tissue - Blue crab muscle/hepatopancreas TCDD-TEQ ND = 0 mg/kg 0.000115 0.0000528
Tissue - Blue crab muscle/hepatopancreas TCDD-TEQ ND = 0.5 RL mg/kg 0.000115 0.0000529
Tissue - Blue crab muscle/hepatopancreas TCDD-TEQ ND = RL mg/kg 0.000116 0.0000531
Tissue - Blue crab muscle/hepatopancreas PCB-TEQ ND = 0 mg/kg 0.0000171 0.00000899
Tissue - Blue crab muscle/hepatopancreas PCB-TEQ ND = 0.5 RL mg/kg 0.0000175 0.00000941
Tissue - Blue crab muscle/hepatopancreas PCB-TEQ ND = RL mg/kg 0.0000178 0.00000982
Tissue - Blue crab muscle/hepatopancreas Total PCBs ND = 0 mg/kg 0.786 0.325
Tissue - Blue crab muscle/hepatopancreas Total PCBs ND = 0.5 RL mg/kg 0.787 0.326
Tissue - Blue crab muscle/hepatopancreas Total PCBs ND = RL mg/kg 0.787 0.326
Tissue - Blue crab muscle TCDD-TEQ ND = 0 mg/kg 0.0000217 0.00000798
Tissue - Blue crab muscle TCDD-TEQ ND = 0.5 RL mg/kg 0.0000218 0.00000813
Tissue - Blue crab muscle TCDD-TEQ ND = RL mg/kg 0.0000218 0.00000827
Tissue - Blue crab muscle PCB-TEQ ND = 0 mg/kg 0.00000295 0.00000124
Tissue - Blue crab muscle PCB-TEQ ND = 0.5 RL mg/kg 0.00000301 0.00000131
Tissue - Blue crab muscle PCB-TEQ ND = RL mg/kg 0.00000308 0.00000137
Tissue - Blue crab muscle Total PCBs ND = 0 mg/kg 0.107 0.0418
Tissue - Blue crab muscle Total PCBs ND = 0.5 RL mg/kg 0.107 0.0419
Tissue - Blue crab muscle Total PCBs ND = RL mg/kg 0.107 0.042
Tissue - Channel catfish fillet TCDD-TEQ ND = 0 mg/kg 0.0000797 0.0000288
Tissue - Channel catfish fillet TCDD-TEQ ND = 0.5 RL mg/kg 0.0000797 0.0000289
Tissue - Channel catfish fillet TCDD-TEQ ND = RL mg/kg 0.0000797 0.000029
Tissue - Channel catfish fillet PCB-TEQ ND = 0 mg/kg 0.0000161 0.00000625
Tissue - Channel catfish fillet PCB-TEQ ND = 0.5 RL mg/kg 0.0000163 0.00000638
Tissue - Channel catfish fillet PCB-TEQ ND = RL mg/kg 0.0000164 0.00000651
Tissue - Channel catfish fillet Total PCBs ND = 0 mg/kg 1.27 0.5
Tissue - Channel catfish fillet Total PCBs ND = 0.5 RL mg/kg 1.27 0.501
Tissue - Channel catfish fillet Total PCBs ND = RL mg/kg 1.27 0.501
Tissue - White perch fillet w/skin TCDD-TEQ ND = 0 mg/kg 0.000102 0.0000426
Tissue - White perch fillet w/skin TCDD-TEQ ND = 0.5 RL mg/kg 0.000102 0.0000427
Tissue - White perch fillet w/skin TCDD-TEQ ND = RL mg/kg 0.000102 0.0000428
Tissue - White perch fillet w/skin PCB-TEQ ND = 0 mg/kg 0.0000144 0.00000672
Tissue - White perch fillet w/skin PCB-TEQ ND = 0.5 RL mg/kg 0.0000147 0.00000701
Tissue - White perch fillet w/skin PCB-TEQ ND = RL mg/kg 0.000015 0.0000073
Tissue - White perch fillet w/skin Total PCBs ND = 0 mg/kg 1.47 0.58
Tissue - White perch fillet w/skin Total PCBs ND = 0.5 RL mg/kg 1.47 0.58
Tissue - White perch fillet w/skin Total PCBs ND = RL mg/kg 1.47 0.58
Tissue - White catfish fillet TCDD-TEQ ND = 0 mg/kg 0.000176 0.0000577
Tissue - White catfish fillet TCDD-TEQ ND = 0.5 RL mg/kg 0.000176 0.0000578
Tissue - White catfish fillet TCDD-TEQ ND = RL mg/kg 0.000176 0.0000579

Calculated TEQ or Total 
Concentration

TABLE 7-1
COMPARISON OF CALCULATED SUMS BASED ON DIFFERENT TREATMENTS OF NON-DETECT RESULTS FOR TISSUE

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT
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Medium Analyte
Detection Limit 

Treatment Method Units Maximum Mean

Calculated TEQ or Total 
Concentration

TABLE 7-1
COMPARISON OF CALCULATED SUMS BASED ON DIFFERENT TREATMENTS OF NON-DETECT RESULTS FOR TISSUE

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Tissue - White catfish fillet PCB-TEQ ND = 0 mg/kg 0.0000546 0.0000122
Tissue - White catfish fillet PCB-TEQ ND = 0.5 RL mg/kg 0.0000549 0.0000125
Tissue - White catfish fillet PCB-TEQ ND = RL mg/kg 0.0000552 0.0000127
Tissue - White catfish fillet Total PCBs ND = 0 mg/kg 3.91 0.981
Tissue - White catfish fillet Total PCBs ND = 0.5 RL mg/kg 3.91 0.981
Tissue - White catfish fillet Total PCBs ND = RL mg/kg 3.91 0.981
Tissue - Common carp fillet w/skin TCDD-TEQ ND = 0 mg/kg 0.000756 0.000279
Tissue - Common carp fillet w/skin TCDD-TEQ ND = 0.5 RL mg/kg 0.000756 0.000279
Tissue - Common carp fillet w/skin TCDD-TEQ ND = RL mg/kg 0.000756 0.000279
Tissue - Common carp fillet w/skin PCB-TEQ ND = 0 mg/kg 0.000143 0.0000534
Tissue - Common carp fillet w/skin PCB-TEQ ND = 0.5 RL mg/kg 0.000144 0.0000541
Tissue - Common carp fillet w/skin PCB-TEQ ND = RL mg/kg 0.000145 0.0000549
Tissue - Common carp fillet w/skin Total PCBs ND = 0 mg/kg 14.8 4.76
Tissue - Common carp fillet w/skin Total PCBs ND = 0.5 RL mg/kg 14.8 4.76
Tissue - Common carp fillet w/skin Total PCBs ND = RL mg/kg 14.8 4.76
Tissue - Northern pike fillet w/skin TCDD-TEQ ND = 0 mg/kg 0.00000784 0.00000784
Tissue - Northern pike fillet w/skin TCDD-TEQ ND = 0.5 RL mg/kg 0.0000082 0.0000082
Tissue - Northern pike fillet w/skin TCDD-TEQ ND = RL mg/kg 0.00000856 0.00000856
Tissue - Northern pike fillet w/skin PCB-TEQ ND = 0 mg/kg 0.00000441 0.00000441
Tissue - Northern pike fillet w/skin PCB-TEQ ND = 0.5 RL mg/kg 0.00000455 0.00000455
Tissue - Northern pike fillet w/skin PCB-TEQ ND = RL mg/kg 0.0000047 0.0000047
Tissue - Northern pike fillet w/skin Total PCBs ND = 0 mg/kg 0.33 0.33
Tissue - Northern pike fillet w/skin Total PCBs ND = 0.5 RL mg/kg 0.33 0.33
Tissue - Northern pike fillet w/skin Total PCBs ND = RL mg/kg 0.33 0.33
Tissue - Largemouth and smallmouth bass fillet TCDD-TEQ ND = 0 mg/kg 0.000014 0.00000477
Tissue - Largemouth and smallmouth bass fillet TCDD-TEQ ND = 0.5 RL mg/kg 0.0000144 0.0000052
Tissue - Largemouth and smallmouth bass fillet TCDD-TEQ ND = RL mg/kg 0.0000147 0.00000561
Tissue - Largemouth and smallmouth bass fillet PCB-TEQ ND = 0 mg/kg 0.0000113 0.00000253
Tissue - Largemouth and smallmouth bass fillet PCB-TEQ ND = 0.5 RL mg/kg 0.0000113 0.00000264
Tissue - Largemouth and smallmouth bass fillet PCB-TEQ ND = RL mg/kg 0.0000114 0.00000277
Tissue - Largemouth and smallmouth bass fillet Total PCBs ND = 0 mg/kg 0.477 0.148
Tissue - Largemouth and smallmouth bass fillet Total PCBs ND = 0.5 RL mg/kg 0.477 0.148
Tissue - Largemouth and smallmouth bass fillet Total PCBs ND = RL mg/kg 0.477 0.149
Tissue - White sucker fillet w/skin TCDD-TEQ ND = 0 mg/kg 0.0000302 0.000014
Tissue - White sucker fillet w/skin TCDD-TEQ ND = 0.5 RL mg/kg 0.0000303 0.0000144
Tissue - White sucker fillet w/skin TCDD-TEQ ND = RL mg/kg 0.0000305 0.0000147
Tissue - White sucker fillet w/skin PCB-TEQ ND = 0 mg/kg 0.00000709 0.00000432
Tissue - White sucker fillet w/skin PCB-TEQ ND = 0.5 RL mg/kg 0.00000732 0.00000444
Tissue - White sucker fillet w/skin PCB-TEQ ND = RL mg/kg 0.00000754 0.00000456
Tissue - White sucker fillet w/skin Total PCBs ND = 0 mg/kg 0.583 0.334
Tissue - White sucker fillet w/skin Total PCBs ND = 0.5 RL mg/kg 0.584 0.334
Tissue - White sucker fillet w/skin Total PCBs ND = RL mg/kg 0.584 0.334
Notes:
mg/kg - Milligram per kilogram.
ug/l - Mictogram per liter.
ND - Not detected.
PCB - Polychlorinated Biphenyl.
RL - Reporting Limit.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
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Shoreline type was estimated based on 2010 habitat survey field observations and photo documentation (Windward, 2014).

Figure 2-2 LPR Shoreline Features and Adjacent Land Use

Passaic River Above Dundee Dam
Land Use: NJDEP, 2012

Coordinate System: NJ State Plane, FeetPage 1 of 6
Fishing sites shown are locations where 10 or more anglers were observed during the CPG 2011-2012 Creel Angler Survey.

Potentially accessible sediment between RM 15 and Dundee Dam estimated from CPG aerial photography (2007) 
and groundtruthed during 2010 habitat survey.
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Shoreline type was estimated based on 2010 habitat survey field observations and photo documentation (Windward, 2014).

Figure 2-2 LPR Shoreline Features and Adjacent Land Use

Passaic River mile 13.5 to 17.0
Land Use: NJDEP, 2012

Coordinate System: NJ State Plane, FeetPage 2 of 6
Fishing sites shown are locations where 10 or more anglers were observed during the CPG 2011-2012 Creel Angler Survey.

Potentially accessible sediment between RM 15 and Dundee Dam estimated from CPG aerial photography (2007) 
and groundtruthed during 2010 habitat survey.
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Shoreline type was estimated based on 2010 habitat survey field observations and photo documentation (Windward, 2014).

Figure 2-2 LPR Shoreline Features and Adjacent Land Use

Passaic River mile 10.5 to 13.0
Land Use: NJDEP, 2012

Coordinate System: NJ State Plane, FeetPage 3 of 6
Fishing sites shown are locations where 10 or more anglers were observed during the CPG 2011-2012 Creel Angler Survey.

Potentially accessible sediment between RM 15 and Dundee Dam estimated from CPG aerial photography (2007) 
and groundtruthed during 2010 habitat survey.
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Shoreline type was estimated based on 2010 habitat survey field observations and photo documentation (Windward, 2014).

Figure 2-2 LPR Shoreline Features and Adjacent Land Use

Passaic River mile 7.5 to 10.0
Land Use: NJDEP, 2012

Coordinate System: NJ State Plane, FeetPage 4 of 6
Fishing sites shown are locations where 10 or more anglers were observed during the CPG 2011-2012 Creel Angler Survey.

Potentially accessible sediment between RM 15 and Dundee Dam estimated from CPG aerial photography (2007) 
and groundtruthed during 2010 habitat survey.

Legend
Passaic River 
Centerline (miles)
Potential Access to Shore

Boat Dock/Launch

Shoreline Type

RipRap/Stone
Sheet Pile/Bulkhead
Potentially Accessible Sediment

Natural/Vegetated

Fishing Site1

Land Use 2012
INDUSTRIAL/COMMERCIAL/URBAN
RESIDENTIAL
RECREATIONAL/OPEN SPACE
INFRASTRUCTURE
WETLANDS
WATER

Final

July 2017



0.0

0.5

1.0

1.5

2.0

2.53.0

3.5

4.04.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

12.5

13.0

13.5

14.0

14
.5

15.0

15.5

16.0

16.5

17.
0

17.
0

Homeless
Camp

Private Boat
Dock

Under 
Construction

JACKSON
STREET
BRIDGE

AMTRAK
BRIDGE

BRIDGE
STREET
BRIDGE

I-280
STICKLE
BRIDGE

CLAY
STREET
BRIDGE

FOURTH
AVENUE
BRIDGE

WEST ARLINGTON
STREET BRIDGE

(NEWARK-HARRISON)
ERIE SWING BRIDGE

Pathmark
Parking Lot

Kearny
Boat

Launch

Rapp's
Boat Yard

Private
Boat Dock

55

44

42

Newark city

Kearny town

Harrison town

East Newark borough

Minish Park

Kearny Park

Riverbank Park

Newark Riverfront Park

Riverfront Stadium

\\uschl1fp001\Data\Projects\Jobs\Water\ProjectFiles\P120\12182_Passaic\Data\GIS\Tasks\RiskAssessment\LU_2012_1_Mile_Mapsheets_Figure_2_2.mxd

0 0.25 0.50.125

Miles

Shoreline type was estimated based on 2010 habitat survey field observations and photo documentation (Windward, 2014).

Figure 2-2 LPR Shoreline Features and Adjacent Land Use

Passaic River mile 3.5 to 7.0
Land Use: NJDEP, 2012

Coordinate System: NJ State Plane, FeetPage 5 of 6
Fishing sites shown are locations where 10 or more anglers were observed during the CPG 2011-2012 Creel Angler Survey.

Potentially accessible sediment between RM 15 and Dundee Dam estimated from CPG aerial photography (2007) 
and groundtruthed during 2010 habitat survey.
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Figure 2-2 LPR Shoreline Features and Adjacent Land Use

Passaic River mile 0.0 to 3.5
Land Use: NJDEP, 2012

Coordinate System: NJ State Plane, FeetPage 6 of 6
Fishing sites shown are locations where 10 or more anglers were observed during the CPG 2011-2012 Creel Angler Survey.

Potentially accessible sediment between RM 15 and Dundee Dam estimated from CPG aerial photography (2007) 
and groundtruthed during 2010 habitat survey.
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Ortho: NJOIT, OGIS: 2012
Coordinate System: NJ State Plane, Feet

Figure 3-1a Accessible Surface Sediment 
Locations in the LPRSA
River Miles 0-3
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Ortho: NJOIT, OGIS: 2012
Coordinate System: NJ State Plane, Feet

Figure 3-1b Accessible Surface Sediment
Locations in the LPRSA
River Miles 3-6
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Ortho: NJOIT, OGIS: 2012
Coordinate System: NJ State Plane, Feet

Figure 3-1c Accessible Surface Sediment
Locations in the LPRSA
River Miles 6-9
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Ortho: NJOIT, OGIS: 2012
Coordinate System: NJ State Plane, Feet

Figure 3-1d Accessible Surface Sediment
Locations in the LPRSA
River Miles 9-12
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Figure 3-1e Accessible Surface Sediment
Locations in the LPRSA
River Miles 12-15

\\u
sc

hl
1f

p0
01

\D
at

a\
P

ro
je

ct
s\

Jo
bs

\W
at

er
\P

ro
je

ct
Fi

le
s\

P
12

0\
12

18
2_

P
as

sa
ic

\D
at

a\
G

IS
\T

as
ks

\R
is

kA
ss

es
sm

en
t\M

ud
fla

t_
A

na
ly

si
s\

A
cc

es
si

bl
eS

ed
im

en
ts

\A
cc

es
si

bl
eS

ed
im

en
t_

3M
ile

Pa
ge

s_
5_

11
30

15
.m

xd

11

11.5

12.0

12.5

13.0

13.5

14.5

15.0

15.5

16.0

13B-0550

13B-0551

LRPT12D

13B-0549

LPRT16C

XS_24 (11.50)

XS_23

XS_28 (13.50)

XS_30 (13.99)

XS_26 (12.43)

XS_27 (12.88)

XS_25 (12.00)

XS_29 (13.64)

11

11.5

12.5

14.0 15.0

15.5

16.0

LPRC13A

LPRT12E

LPRT13B

LPRT13E

LPRH13B

LPRT15B

LPRT15D

LPRH16A

LPRT16D
LPRT16E

LPRC15A

2008 CLRC-074

2008 CLRC-082

2008 CLRC-084

2008 CLRC-085

2008 CLRC-089 2008
CLRC-112

2008
CLRC-113

2008 CLRC-090

13B-0553
13B-0554

13B-0556

13B-0571

13B-0574

13B-0561

13B-0563

RUTHERFORD
AVENUE-RTE

3 BRIDGE

UNION
AVENUE
BRIDGE

MAIN
STREET
BRIDGE

WALLINGTON
STREET
BRIDGE

WEST 8TH
STREET
BRIDGE

Carlstadt
borough

East
Rutherford
borough

Garfield city

Lyndhurst
township

Rutherford
borough

Wallington
borough

Nutley
township

Clifton
city

Passaic
city

Rutherford
Memorial

Park

Schevchenko
Park

Passaic
Stadium

Memorial
Park

Wallington H.S.
& Athletic

Fields

7
8

9

1011

12

13

14

15

16

17

18

19

20

21

22

23

14.1

0.0

1.0
2.03.04.0

5.0

6.0

7.0
8.0

9.0

10.0

11.0

12.0

13.0
14.0

15.0

16.0
17.017.

0

Page 5 of 6

0 0.5 10.25 Miles

Ortho: NJOIT, OGIS: 2012
Coordinate System: NJ State Plane, Feet

River Miles 15 to17

River Miles 12 to 9

River Miles 12 to15

River Miles 15 to 12

INDUSTRIAL/COMMERCIAL/URBAN

RESIDENTIAL

RECREATIONAL/OPEN SPACE

INFRASTRUCTURE

WETLANDS

WATER

Passaic River measured centerline (miles)

Accessible Sediment Location

Not Accessible Sediment Location

Sediment Location within Dredge Prism

RM 10.9 No Dredge Zone

RM 10.9 Removal Area

Accessible Sediment

Shoreline Type
Access to Shore

Public Boat Dock/Launch

Natural/Vegetated 

RipRap/Stone 

Sheet Pile/Bulkhead 

Head of Tide 

Homeless Camps 

Fishing Site

Lister Ave Removal Area

Final

July 2017



Figure 3-1f Accessible Surface Sediment
Locations in the LPRSA
River Miles 15-17
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Figure 3-3.  American Eel Fillet Sample Locations in the LPRSA
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Figure 3-4.  White Perch Fillet Sample Locations in the LPRSA
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Figure 3-5.  White Sucker, Channel Catfish, and White Catfish Fillet Sample Locations in the LPRSA
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Figure 3-6  Carp, Largemouth Bass, Smallmouth Bass, and Northern Pike Fillet Sample Locations in the LPRSA
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Figure 3-7.  Blue Crab Muscle Only Sample Locations in the LPRSA
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Figure 3-8.  Blue Crab Hepatopancreas Only Sample Locations in the LPRSA

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

LPR2-CSHT-Comp21

LPR2-CSHT-Comp63

LPR2-CSHT-Comp63

LPR2-CSHT-Comp63
LPR2-CSHT-Comp63

LPR3-CSHT-Comp64

LPR3-CSHT-Comp64

LPR3-CSHT-Comp64

5

5.5

6.0

6.5

7.0

7.5

8.0

8.5

LPR3-CSHT-Comp64

LPR3-CSHT-Comp64

LPR3-CSHT-Comp64 9.0

9.5

10.0

10.5

11.0

11.5

12.0

12
.5

13.0

THIRD

RIVER

UN
NA

M
ED

CR
EE

K

LPRX-CSHT-Comp65
LPRX-CSHT-Comp65

LPRX-CSHT-Comp65

LPRX-CSHT-Comp65

LPRX-CSHT-Comp65

LPRX-CSHT-Comp65

13.0

13.5

14.0

14.5

15.0

15.5

16.0

16.5

D
U

N
D

EE
CANAL

SADDLE RIVER

LPR8-CSHT-Comp66
LPR8-CSHT-Comp66

LPR8-CSHT-Comp66

LPR8-CSHT-Comp66
LPR8-CSHT-Comp66

LPR8-CSHT-Comp66

LPR8-CSHT-Comp66

LPR8-CSHT-Comp66

LPR8-CSHT-Comp66

LPRX-CSHT-Comp65

LPRX-CSHT-Comp65
LPRX-CSHT-Comp65

LPRX-CSHT-Comp65

LPRX-CSHT-Comp65

16.5

17.0
17.0LPR8-CSHT-Comp66

LPR8-CSHT-Comp66

0
0.5

1
1.5

22.
53

3.5

4

4.
5

5
5.5

6

6.5

7

7.5
8

8.5

9
9.5

10
10.5

11
11.5

1212.5

13

13.5
14

14.5

1515.5
1616

.5
1717

Z

Z Z Z

Z

Z

5
Ortho: NJOIT, OGIS: 2007-2008

A B C D E

F

F

E

D

C

B

A

0 0.5 1 Miles

Passaic River

0 0.25 0.5 0.75 1 Miles

Blue Crab Tissue Samples
Hepatopancreas-only

Accessible Sediment

Lister Ave Phase 1 Removal Area

RM 10.9 Removal Area

RM 10.9 No Dredge Zone

Passaic River measured centerline with river mile

Path: J:\Water\ProjectFiles\P120\12182_Passaic\Data\GIS\Tasks\RiskAssessment\Tissue_Analysis\CrabHepatoLocations_01232014.mxd Note: RM = River Mile

Final

July 2017



0.0

0.5

1.0

1.5

2.0

LPR1-CSMH-Comp01
LPR1-CSMH-Comp02

LPR1-CSMH-Comp03
LPR1-CSMH-Comp04

LPR1-CSMH-Comp06
LPR1-CSMH-Comp07

LPR1-CSMH-Comp11
LPR1-CSMH-Comp11

LPR1-CSMH-Comp11

LPR1-CSMH-Comp13
LPR1-CSMH-Comp13LPR1-CSMH-Comp13

Copyright:© 2013 ESRI, i-Z cubed, GeoEye

Figure 3-9.  Blue Crab Combined Muscle/Hepatopancreas Sample Locations in the LPRSA
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Lower Passaic River Study Area, 
Baseline Human Health Risk 

Assessment 

General Human Health Conceptual Site Model 
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Figure 4-1 

AECOM

Final

July 2017



  

Lower Passaic River Study Area, 
Baseline Human Health Risk 

Assessment 

Box Plots of PCBs and 
TCDD-TEQ in LPRSA 
and Background Fish 

Tissue (Fillet) 
Figure 6-1

LPR – Study Area:  Lower Passaic River (final 17.4 miles of the River) 
UPR – Reference Area:  Upper Passaic River (above Dundee Dam) 
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Lower Passaic River Study Area, 
Baseline Human Health Risk 

Assessment 

Box Plots of Dieldrin and 
Methyl Mercury in LPRSA 

and Background Fish 
Tissue (Fillet) 

Figure 6-2

LPR – Study Area:  Lower Passaic River (final 17.4 miles of the River) 
UPR – Reference Area:  Upper Passaic River (above Dundee Dam) 
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Lower Passaic River Study Area, 
Baseline Human Health Risk 
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Lower Passaic River Study Area, 
Baseline Human Health Risk 
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Mean and Range of 
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Figure 7-1
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Lower Passaic River Study Area, 
Baseline Human Health Risk 

Assessment 

Mean and Range of Mass Loss by COPC and  
Cooking Method 

Figure 7-2 
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Lower Passaic River Study Area, 
Baseline Human Health Risk 

Assessment 

Single Species Diet 
Risks/Hazards 

Figure 7-3 
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Lower Passaic River Study Area, 
Baseline Human Health Risk 

Assessment 

RME and Alternate  
Fish and Crab Diet 

Risks/Hazards 
Figure 7-4
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Lower Passaic River Study Area, 
Baseline Human Health Risk 

Assessment 

Q-Q Plot of LPRSA Common Carp Specimens
(2009 FSP2 Sampling Program) 

Figure 7-5 
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Baseline Human Health Risk 
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Lower Passaic River Study Area, 

Baseline Human Health Risk 
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Summary of Cumulative Target Organ Noncancer Hazard 
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0401 12A-0403 12A-0404 12A-0407 12A-0409 12A-0412 12A-0413 2008 CLRC-003 2008 CLRC-006

12A-0401-C1 12A-0403-C3 12A-0404-C3 12A-0407-C2 12A-0409-C8 12A-0412-C3 12A-0413-C6 08A-003-C2 08A-006-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
0.17 0.5 0.68 1.83 1.96 2.55 2.53 0.22 0.35

12A-0401-C1AS 12A-0403-C3AS 12A-0404-C3AS 12A-0407-C2AS 12A-0409-C8AS 12A-0412-C3AS 12A-0413-C6AS 08A-0003-C2AS 08A-0006-C2AS
2/9/2012 2/7/2012 2/1/2012 1/26/2012 2/6/2012 2/2/2012 1/28/2012 11/11/2008 11/18/2008

N N N N N N N N N
Method Analyte CAS Unit

KRONE Dibutyltin 14488-53-0 mg/kg 0.033 J 0.048 0.058 J 0.05 J 0.051 J 0.087 J 0.043 J
KRONE Monobutyltin 78763-54-9 mg/kg 0.018 0.017 0.022 J 0.031 J 0.016 J 0.036 J 0.011 J
KRONE Tetrabutyltin 1461-25-2 mg/kg 0.0019 U 0.0029 J 0.0023 UJ 0.0035 UJ 0.0029 UJ 0.0027 UJ 0.0023 UJ
KRONE Tributyltin 36643-28-4 mg/kg 0.015 0.025 0.023 J 0.017 J 0.016 J 0.048 J 0.017 J
NOAA130 Dibutyltin 14488-53-0 mg/kg 0.027 J 0.055 J
NOAA130 Monobutyltin 78763-54-9 mg/kg 0.013 J 0.031 J
NOAA130 Tetrabutyltin 1461-25-2 mg/kg 0.0021 UJ 0.0024 UJ
NOAA130 Tributyltin 36643-28-4 mg/kg 0.016 J 0.033 J
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-007 2008 CLRC-011 2008 CLRC-015 2008 CLRC-020 2008 CLRC-022 LPRC02A LPRC02B LPRC03A LPRC03B

08A-007-C1 08A-011-C2 08A-015-C1 08A-020-C3 08A-022-C2 LPRC02A LPRC02B LPRC03A LPRC03B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
0.41 0.54 1.11 1.47 2.64 1.25 1.77 2.34 2.47

08A-0007-C1AS 08A-0011-C2AS 08A-0015-C1AS 08A-0020-C3AS 08A-0022-C2AS LPRC02A LPRC02B LPRC03A LPRC03B
11/19/2008 11/13/2008 11/12/2008 11/4/2008 11/3/2008 8/10/2010 8/11/2010 8/10/2010 8/10/2010

N N N N N N N N N

0.009 J 0.01 J 0.039 J 0.023 J
0.011 J 0.0054 UJ 0.024 J 0.02 J

0.0094 J 0.0052 UJ 0.0026 UJ 0.012 J
0.0065 J 0.0051 J 0.017 J 0.011 J

0.05 J 0.032 0.12 J 0.078 J 0.073 J
0.025 J 0.015 0.068 J 0.049 J 0.005 J

0.0011 J 0.0011 J 0.0017 J 0.013 UJ 0.0028 UJ
0.024 J 0.019 0.026 J 0.061 J 0.043 J
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 3-6 RM 3-6
LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F 12A-0424 12A-0429
LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F 12A-0424-C2 12A-0429-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
0.29 0.42 0.56 1.25 1.21 2.03 2.83 3.3 3.64

LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F 12A-0424-C2AS 12A-0429-C1AS
11/9/2009 10/12/2009 11/9/2009 11/9/2009 11/10/2009 10/14/2009 11/11/2009 1/25/2012 1/24/2012

N N N N N N N N N

0.03 J 0.041 J 0.014 J 0.049 J 0.018 J 0.046 J 0.019 J 0.013 J 0.054 J
0.018 J 0.011 0.0059 J 0.012 J 0.0073 J 0.028 J 0.0066 J 0.0076 J 0.021 J

0.002 UJ 0.0024 UJ 0.0016 U 0.003 UJ 0.0032 UJ 0.0033 UJ 0.0029 UJ 0.0021 UJ 0.0026 UJ
0.0065 J 0.022 J 0.0082 J 0.031 J 0.0082 J 0.021 J 0.0097 J 0.0035 J 0.023 J
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0431 12A-0433 12A-0434 12A-0436 12A-0437 12A-0438 12A-0441 12A-0445 12A-0445

12A-0431-C5 12A-0433-C2 12A-0434-G1 12A-0436-C6 12A-0437-C3 12A-0438-C1 12A-0441-C1 12A-0445-C3 12A-0445-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
3.77 3.94 4.05 4.14 4.24 4.52 4.63 4.96 4.96

12A-0431-C5AS 12A-0433-C2AS 12A-0434-G1AS 12A-0436-C6AS 12A-0437-C3AS 12A-0438-C1AS 12A-0441-C1AS 12A-0445-C3AS 12A-0445-C3AT
1/26/2012 1/27/2012 1/25/2012 1/27/2012 2/8/2012 2/9/2012 1/28/2012 1/30/2012 1/30/2012

N N N N N N N N FD

0.062 J 0.044 0.048 0.062 J 0.04 J 0.053 J 0.14 J 0.23 J 0.27 J
0.023 J 0.022 0.011 0.0039 J 0.016 J 0.028 J 0.057 J 0.052 J 0.071 J

0.0025 UJ 0.002 U 0.0019 U 0.0025 UJ 0.0026 UJ 0.0027 UJ 0.0024 UJ 0.011 J 0.011 J
0.03 J 0.025 0.017 0.016 J 0.013 J 0.023 J 0.031 J 0.16 J 0.2 J
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0448 2008 CLRC-026 LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B

12A-0448-G1 08A-026-C2 LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
5.9 3.17 3.16 3.52 3.57 3.82 4.15 4.15 4.31

12A-0448-G1AS 08A-0026-C2AS LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A-FD LPRC05B
2/7/2012 10/28/2008 8/11/2010 8/11/2010 8/11/2010 8/11/2010 8/12/2010 8/12/2010 8/11/2010

N N N N N N N FD N

0.081 J 0.048 J 0.033 J 0.029 J 0.025 J 0.018 J 0.028 J 0.012 J
0.055 J 0.044 J 0.018 J 0.052 J 0.023 UJ 0.03 J 0.031 J 0.023 J

0.0025 UJ 0.0051 UJ 0.0057 UJ 0.005 UJ 0.25 J 0.0055 UJ 0.0054 UJ 0.0057 UJ
0.045 J 0.018 J 0.014 J 0.015 J 0.0072 J 0.0058 J 0.0055 J 0.0084 J

0.055 J
0.031 J

0.0028 UJ
0.024 J
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRC06A LPRH05A LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F
LPRC06A LPRH05A LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F
0 - 0.5 ft 0 - 0.2 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
5.65 4.08 4.35 3.39 3.85 3.95 4.12 4.19 4.96

LPRC06A LPRH05A LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F
8/12/2010 11/12/2009 11/11/2009 10/16/2009 11/6/2009 11/11/2009 11/11/2009 11/5/2009 11/6/2009

N N N N N N N N N

0.052 J 0.052 J 0.021 J 0.0013 J 0.033 J 0.0078 J 0.025 J 0.023 J 0.052 J
0.044 J 0.0016 J 0.011 J 0.00084 J 0.014 J 0.0027 J 0.03 J 0.011 J 0.042 J

0.003 UJ 0.0027 UJ 0.0023 UJ 0.0019 UJ 0.0033 UJ 0.0027 UJ 0.003 UJ 0.013 UJ 0.0041 UJ
0.019 J 0.0038 J 0.0083 J 0.0019 UJ 0.013 J 0.0049 J 0.013 J 0.01 J 0.021 J

Page 6 of 21 AECOM

Final

July 2017



Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 3-6 RM 3-6 RM 3-6 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRT06A LPRT06B LPRT06F 12A-0451 12A-0452 12A-0456 12A-0458 12A-0459 12A-0460
LPRT06A LPRT06B LPRT06F 12A-0451-C3 12A-0452-C4 12A-0456-C3 12A-0458-C2 12A-0459-C3 12A-0460-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
5.02 5.08 5.99 6.33 6.49 6.76 7.1 7.21 7.32

LPRT06A LPRT06B LPRT06F 12A-0451-C3AS 12A-0452-C4AS 12A-0456-C3AS 12A-0458-C2AS 12A-0459-C3AS 12A-0460-C3AS
11/5/2009 11/5/2009 11/4/2009 1/13/2012 2/6/2012 2/9/2012 2/1/2012 1/31/2012 1/11/2012

N N N N N N N N N

0.051 J 0.057 J 0.054 J 0.088 J 0.11 J 0.12 J 0.13 J 0.005 0.045 J
0.018 J 0.016 J 0.028 J 0.019 J 0.064 J 0.05 J 0.033 J 0.0021 0.014 J

0.019 UJ 0.0038 UJ 0.018 UJ 0.0022 UJ 0.0025 UJ 0.0024 UJ 0.0087 J 0.0018 U 0.018 J
0.018 J 0.02 J 0.028 J 0.04 J 0.049 J 0.043 J 0.071 J 0.0016 J 0.017 J
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0461 12A-0462 12A-0464 12A-0469 12A-0471 13B-0503 13B-0507 13B-0511 13B-0512

12A-0461-C1 12A-0462-C6 12A-0464-C4 12A-0469-C5 12A-0471-C1 13B-0503-C2 13B-0507-C2 13B-0511-C3 13B-0512-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
7.23 7.62 7.62 8.38 8.78 7.22 7.31 8.7 8.85

12A-0461-C1AS 12A-0462-C6AS 12A-0464-C4AS 12A-0469-C5AS 12A-0471-C1AS 13B-0503-C2AS 13B-0507-C2AS 13B-0511-C3AS 13B-0512-G1AS
2/9/2012 1/10/2012 1/11/2012 1/18/2012 1/30/2012 9/30/2013 10/1/2013 10/8/2013 9/25/2013

N N N N N N N N N

0.099 J 0.057 J 0.076 J 0.23 J 0.0014 U 0.0062 UJ 0.0087 U 0.03 J 0.031 J
0.016 J 0.028 J 0.03 J 0.14 J 0.0014 U 0.0062 UJ 0.0087 U 0.0056 J 0.037 J
0.008 J 0.019 J 0.034 J 0.0098 J 0.0014 U 0.0062 UJ 0.0087 U 0.015 UJ 0.012 UJ
0.063 J 0.059 J 0.1 J 0.14 J 0.0014 U 0.0062 UJ 0.0087 U 0.016 J 0.012 J
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
13B-0513 13B-0514 2008 CLRC-045 2008 CLRC-048 2008 CLRC-050 2008 CLRC-057 2008 CLRC-106 2008 CLRC-107 LPRC07A

13B-0513-G1 13B-0514-G1 08A-045-C1 08A-048-C3 08A-050-C2 08A-057-C2 08A-106-C1 08A-107-C2 LPRC07A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR 2R 2R PR
8.89 8.92 7 7.44 7.97 8.99 8.03 8.03 6.23

13B-0513-G1AS 13B-0514-G1AS 08A-0045-C1AS 08A-0048-C3AS 08A-0050-C2AS 08A-0057-C2AS 08A-0106-C1AS 08A-0107-C2AS LPRC07A
10/2/2013 9/25/2013 8/20/2008 7/31/2008 9/3/2008 8/4/2008 9/22/2008 9/22/2008 8/12/2010

N N N N N N N N N

0.046 J 0.017 J 0.062 J
0.029 J 0.011 UJ 0.054 J

0.0062 J 0.011 UJ 0.0059 UJ
0.03 J 0.0095 J 0.024 J

0.024 J 0.01 J 0.0061 0.057 J 0.0056 U 0.006 U
0.059 J 0.0036 J 0.0029 0.028 J 0.0056 U 0.006 U

0.0098 J 0.0022 UJ 0.0015 U 0.014 UJ 0.0056 U 0.006 U
0.033 J 0.0035 J 0.0049 0.036 J 0.0056 U 0.006 U
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC07B LPRC07C LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E
LPRC07B LPRC07C LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.4 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
6.87 6.96 6.9 7.51 8.36 6.81 8.48 6.65 6.94

LPRC07B LPRC07C LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E
8/12/2010 8/16/2010 8/12/2010 8/13/2010 8/13/2010 11/12/2009 11/11/2009 11/4/2009 11/3/2009

N N N N N N N N N

0.051 J 0.016 J 0.069 J 0.041 J 0.028 J 0.036 J 0.012 J 0.093 J 0.039 J
0.044 J 0.015 0.075 J 0.034 J 0.049 J 0.0095 J 0.0051 J 0.021 D 0.031 J

0.0033 UJ 0.0016 U 0.0036 UJ 0.0064 UJ 0.015 UJ 0.0055 UJ 0.0035 UJ 0.014 UJ 0.0036 UJ
0.028 J 0.0064 J 0.02 J 0.0086 J 0.016 J 0.011 J 0.0058 J 0.037 J 0.02 J
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 9-12 RM 9-12 RM 9-12
LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G LPRT09G 11B-0302 11B-0304 11B-0306
LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G LPRT09G 11B-0302-G2 11B-0304-C2 11B-0306-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
7.05 7.33 7.43 8.71 8.89 8.89 10.67 10.69 10.72

LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G LPRT09G-FD 11B-0302-G2AS 11B-0304-C2AS 11B-0306-C3AS
11/3/2009 11/4/2009 11/3/2009 11/2/2009 11/2/2009 11/2/2009 10/26/2011 10/10/2011 10/18/2011

N N N N N FD N N N

0.042 J 0.042 J 0.031 J 0.011 J 0.0049 J 0.0049 J 0.075 J 0.091 J 0.044 J
0.015 J 0.022 J 0.0082 J 0.0036 UJ 0.0014 UJ 0.0013 UJ 0.036 J 0.041 J 0.015 J

0.0029 UJ 0.018 UJ 0.0037 J 0.0036 UJ 0.0014 UJ 0.0013 U 0.0017 J 0.0021 UJ 0.0021 UJ
0.014 J 0.012 J 0.0094 J 0.005 J 0.0017 J 0.0014 J 0.034 J 0.034 J 0.02 J
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
11B-0308 11B-0327 11B-0329 11B-0330 12A-0473 12A-0476 12A-0477 12E-0355 12E-0356

11B-0308-C2 11B-0327-C1 11B-0329-C2 11B-0330-C2 12A-0473-C4 12A-0476-C2 12A-0477-C3 12E-0355-C03 12E-0356-C05
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
10.74 10.9 10.9 10.92 9.14 9.6 9.8 10.75 10.77

11B-0308-C2AS 11B-0327-C1AS 11B-0329-C2AS 11B-0330-C2AS 12A-0473-C4AS 12A-0476-C2AS 12A-0477-C3AS 12E-0355-C3AS 12E-0356-C5AS
10/11/2011 9/20/2011 9/14/2011 10/13/2011 1/12/2012 2/7/2012 2/8/2012 5/22/2012 5/23/2012

N N N N N N N N N

0.058 J 0.039 J 0.072 J 0.042 J 0.035 0.039 0.042 J 0.001 J 0.0019 
0.012 J 0.021 J 0.018 J 0.022 J 0.0045 0.013 0.013 J 0.0014 UJ 0.0019 UJ

0.0022 UJ 0.036 J 0.0072 J 0.013 J 0.002 U 0.0027 J 0.0021 UJ 0.0014 U 0.0013 U
0.03 J 0.07 J 0.08 J 0.064 J 0.0052 0.02 0.026 J 0.0014 U 0.00071 J
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0357 12E-0358 12E-0359 12E-0360 12E-0360 12E-0361 12E-0362 12E-0363 12E-0364

12E-0357-C03 12E-0358-C01 12E-0359-C05 12E-0360-C02 12E-0360-C02 12E-0361-C01 12E-0362-C01 12E-0363-C02 12E-0364-C02
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
10.83 10.88 10.94 10.96 10.96 10.98 11.02 11.07 11.1

12E-0357-C3AS 12E-0358-C1AS 12E-0359-C5AS 12E-0360-C2AS 12E-0360-C2AT 12E-0361-C1AS 12E-0362-C1AS 12E-0363-C2AS 12E-0364-C2AS
5/24/2012 5/22/2012 5/23/2012 5/22/2012 5/22/2012 5/21/2012 5/23/2012 5/23/2012 5/23/2012

N N N N FD N N N N

0.0013 U 0.012 U 0.0009 J 0.0051 0.0044 0.0012 UNJ 0.0037 J 0.0043 0.0017 
0.0013 U 0.012 U 0.0012 UJ 0.0025 J 0.0068 0.0012 UJ 0.0022 J 0.0051 0.0024 
0.0013 U 0.012 U 0.0012 U 0.0014 U 0.0013 U 0.0012 U 0.0013 U 0.0015 U 0.0013 U
0.0013 UJ 0.012 UJ 0.0012 U 0.0014 U 0.00073 J 0.0012 U 0.0038 0.00082 J 0.0013 U
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0520 13B-0522 13B-0522 13B-0523 13B-0524 13B-0525 13B-0527 13B-0534 13B-0534

13B-0520-G1 13B-0522-G1 13B-0522-G1 13B-0523-G2 13B-0524-G1 13B-0525-C1 13B-0527-C1 13B-0534-C3 13B-0534-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
9.37 9.5 9.5 9.61 9.73 9.85 9.99 10.07 10.07

13B-0520-G1AS 13B-0522-G1AS 13B-0522-G1AT 13B-0523-G2AS 13B-0524-G1AS 13B-0525-C1AS 13B-0527-C1AS 13B-0534-C3AS 13B-0534-C3AT
10/3/2013 10/4/2013 10/4/2013 10/23/2013 10/9/2013 10/9/2013 10/8/2013 10/7/2013 10/7/2013

N N FD N N N N N FD

0.028 J 0.023 J 0.03 J 0.049 J 0.018 J 0.046 J 0.0071 U 0.056 J 0.056 J
0.011 J 0.016 J 0.026 J 0.017 J 0.012 UJ 0.025 J 0.0071 U 0.0072 J 0.014 J

0.012 UJ 0.015 UJ 0.016 UJ 0.018 UJ 0.012 UJ 0.013 UJ 0.0071 U 0.022 J 0.016 J
0.0096 J 0.011 J 0.015 J 0.021 J 0.0092 J 0.022 J 0.0071 U 0.074 J 0.064 J
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0536 13B-0539 13B-0539 13B-0542 13B-0543 13B-0548 13B-0549 13B-0550 13B-0551

13B-0536-C1 13B-0539-C2 13B-0539-C2 13B-0542-C2 13B-0543-G1 13B-0548-C1 13B-0549-C3 13B-0550-C3 13B-0551-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
10.22 10.45 10.45 11.01 11.19 11.46 11.67 11.71 11.77

13B-0536-C1AS 13B-0539-C2AS 13B-0539-C2AT 13B-0542-C2AS 13B-0543-G1AS 13B-0548-C1AS 13B-0549-C3AS 13B-0550-C3AS 13B-0551-G2AS
10/10/2013 10/16/2013 10/16/2013 10/11/2013 10/11/2013 10/18/2013 10/17/2013 9/26/2013 9/24/2013

N N FD N N N N N N

0.017 J 0.011 0.018 0.0082 U 0.02 J 0.015 0.029 J 0.016 J 0.026 
0.0073 J 0.011 0.0062 J 0.0082 U 0.014 J 0.0046 J 0.0076 J 0.0067 J 0.0072 J
0.012 UJ 0.0075 U 0.0076 U 0.0082 U 0.017 UJ 0.0084 U 0.0086 UJ 0.011 UJ 0.0079 U
0.0075 J 0.0049 J 0.0058 J 0.0082 U 0.017 UJ 0.0084 U 0.016 J 0.0072 J 0.0049 J
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0567 13B-0575 2008 CLRC-060 2008 CLRC-065 2008 CLRC-109 2008 CLRC-110 2008 CLRC-114 LPRC10A LPRC12A

13B-0567-G2 13B-0575-C4 08A-060-C2 08A-065-C1 08A-109-C2 08A-110-C2 08A-114-C1 LPRC10A LPRC12A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR 3R PR PR 3R 3R PR PR PR
9.33 11.21 9.57 10.55 11.21 11.21 9.6 9.6 11.17

13B-0567-G2AS 13B-0575-C4AS 08A-0060-C2AS 08A-0065-C1AS 08A-0109-C2AS 08A-0110-C2AS 08A-0114-C1AS LPRC10A LPRC12A
10/4/2013 10/17/2013 8/6/2008 8/28/2008 8/21/2008 8/25/2008 9/18/2008 8/13/2010 8/13/2010

N N N N N N N N N

0.029 J 0.059 J 0.034 J 0.033 J
0.012 J 0.024 J 0.032 J 0.031 J

0.017 UJ 0.051 J 0.0055 UJ 0.0038 U
0.013 J 0.12 J 0.0041 J 0.022 J

0.027 J 0.037 J 0.0024 U 0.013 0.019 UJ
0.031 J 0.018 J 0.00061 J 0.0063 0.019 UJ

0.0025 UJ 0.0024 UJ 0.0024 UJ 0.0019 U 0.019 UJ
0.0083 J 0.015 J 0.0024 UJ 0.0057 0.019 UJ
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D
LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
9.69 10.61 10.96 11.25 9.62 10.6 10.75 11.01 11.63

LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D
11/12/2009 11/12/2009 11/12/2009 11/12/2009 10/30/2009 10/28/2009 10/27/2009 10/29/2009 10/23/2009

N N N N N N N N N

0.006 J 0.0022 J 0.0029 J 0.014 J 0.0018 J 0.0054 J 0.021 J 0.0067 J 0.0081 J
0.0023 J 0.0021 J 0.0026 J 0.0098 J 0.0015 UJ 0.002 J 0.02 J 0.0033 J 0.0025 J
0.003 UJ 0.0014 UJ 0.0015 UJ 0.0019 UJ 0.0015 U 0.002 UJ 0.0021 UJ 0.0017 U 0.0019 U
0.004 J 0.001 J 0.0012 J 0.0047 J 0.0012 J 0.0015 J 0.0085 J 0.0016 J 0.0027 J
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 9-12 RM 9-12 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
LPRT12E LPRT12E 13B-0553 13B-0554 13B-0556 13B-0561 13B-0563 13B-0563 13B-0571
LPRT12E LPRT12E 13B-0553-C2 13B-0554-C4 13B-0556-C3 13B-0561-C1 13B-0563-C1 13B-0563-C1 13B-0571-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
11.75 11.75 12.32 12.33 12.69 13.73 14.44 14.44 12.81

LPRT12E LPRT12E-FD 13B-0553-C2AS 13B-0554-C4AS 13B-0556-C3AS 13B-0561-C1AS 13B-0563-C1AS 13B-0563-C1AT 13B-0571-C3AS
10/22/2009 10/22/2009 10/16/2013 10/14/2013 10/7/2013 9/30/2013 9/24/2013 9/24/2013 10/4/2013

N FD N N N N N FD N

0.035 J 0.041 J 0.006 J 0.035 0.026 J 0.024 0.0034 J 0.01 J 0.013 J
0.01 J 0.027 J 0.003 J 0.029 0.0034 J 0.0062 J 0.014 U 0.013 U 0.0037 J

0.0045 J 0.0046 J 0.0074 UJ 0.0086 U 0.012 UJ 0.0093 U 0.014 U 0.013 U 0.011 UJ
0.024 J 0.032 J 0.0035 J 0.032 0.016 J 0.019 0.014 U 0.013 U 0.0052 J
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
13B-0574 2008 CLRC-074 2008 CLRC-082 2008 CLRC-084 2008 CLRC-085 LPRC13A LPRC15A LPRH13B LPRT13B

13B-0574-C3 08A-074-C1 08A-082-C1 08A-084-C2 08A-085-C2 LPRC13A LPRC15A LPRH13B LPRT13B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
13.48 12.56 14.09 14.22 14.81 12.38 14.14 12.86 12.29

13B-0574-C3AS 08A-0074-C1AS 08A-0082-C1AS 08A-0084-C2AS 08A-0085-C2AS LPRC13A LPRC15A LPRH13B LPRT13B
10/2/2013 8/18/2008 12/10/2008 12/9/2008 12/11/2008 8/16/2010 8/13/2010 11/12/2009 10/8/2009

N N N N N N N N N

0.015 0.006 J 0.0015 UJ 0.014 J 0.079 J
0.0032 J 0.0073 J 0.0039 J 0.0088 J 0.059 J
0.0069 U 0.0017 0.0015 U 0.0026 UJ 0.0031 UJ
0.0097 0.00097 J 0.0015 UJ 0.0061 J 0.041 J

0.021 J 0.0076 0.017 J 0.14 J
0.018 J 0.0033 0.0018 J 0.053 J

0.0021 UJ 0.0019 U 0.0013 U 0.002 UJ
0.01 J 0.0033 0.00061 J 0.0063 J
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 12-15 RM 12-15 RM 12-15 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRT13E LPRT15B LPRT15D 2008 CLRC-089 2008 CLRC-090 2008 CLRC-092 2008 CLRC-096 2008 CLRC-112 2008 CLRC-113
LPRT13E LPRT15B LPRT15D 08A-089-C4 08A-090-C1 08A-092-C4 08A-096-C2 08A-112-C3 08A-113-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.75 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR SR SR
12.59 14.09 14.24 15.5 15.63 16 17.08 15.55 15.55

LPRT13E LPRT15B LPRT15D 08A-0089-C4AS 08A-0090-C1AS 08A-0092-C4AS 08A-0096-C2AS 08A-0112-C3AS 08A-0113-C3AS
10/9/2009 10/26/2009 10/21/2009 9/17/2008 9/11/2008 9/25/2008 9/24/2008 9/16/2008 9/17/2008

N N N N N N N N N

0.036 J 0.029 J 0.0035 J
0.021 J 0.013 J 0.0062 J

0.0024 UJ 0.0047 UJ 0.0014 U
0.0084 J 0.0035 J 0.0014 J

0.0063 U 0.0015 U 0.0058 U 0.0021 0.0078 0.0069 U
0.0063 U 0.0015 U 0.0058 U 0.00082 J 0.0098 0.0069 U
0.0063 U 0.0015 U 0.0058 U 0.0014 U 0.0017 U 0.0069 U
0.0063 U 0.0015 U 0.0058 U 0.00083 J 0.0041 0.0069 U
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Table A-1
Analytical Data for Butyltins
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified 
and the associated numerical value represents 
its approximate concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not 
detected above the reported sample 
quantitation limit.

D - Indicates an identified compound in an 
analysis that has been diluted. 

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
15.5 15.85 17.35 15.24 15.53 15.59 17.05 16.55

LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
11/12/2009 10/26/2009 10/20/2009 10/29/2009 10/29/2009 10/28/2009 10/20/2009 10/21/2009

N N N N N N N N

0.0014 UJ 0.0015 J 0.01 J 0.0011 J 0.0044 J 0.0033 J 0.0031 J 0.0016 J
0.00073 J 0.005 J 0.0075 J 0.0018 J 0.0047 J 0.0088 J 0.0022 J 0.0015 J
0.0014 UJ 0.0015 U 0.0018 UJ 0.0015 U 0.0015 U 0.0016 U 0.0013 U 0.0014 U
0.0014 UJ 0.0015 UJ 0.0014 J 0.0015 UJ 0.0015 UJ 0.0012 J 0.0013 J 0.0011 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0401 12A-0403 12A-0404 12A-0407 12A-0409 12A-0412 12A-0413 2008 CLRC-003

12A-0401-C2 12A-0403-C1 12A-0404-C2 12A-0407-C3 12A-0409-C7 12A-0412-C2 12A-0413-C4 08A-003-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
0.17 0.5 0.68 1.83 1.96 2.55 2.53 0.22

12A-0401-C2AS 12A-0403-C1AS 12A-0404-C2AS 12A-0407-C3AS 12A-0409-C7AS 12A-0412-C2AS 12A-0413-C4AS 08A-0003-C1AS
2/9/2012 2/7/2012 2/1/2012 1/26/2012 2/6/2012 2/2/2012 1/28/2012 11/11/2008

N N N N N N N N
Method Analyte CAS Unit

Herbicides
SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg 0.0104 0.0123 J 0.0127 J 0.0138 J 0.0208 J 0.0157 J 0.416 J 0.0039 J
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg 0.0044 0.0194 J 0.00773 J 0.00515 J 0.0064 J 0.00615 J 0.0297 J 0.0055 J
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg 0.000454 0.000327 J 0.00104 J 0.00185 J 0.00109 J 0.000708 J 0.00686 J 0.0001 J
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg 0.0245 0.032 J 0.0341 J 0.0387 J 0.0552 J 0.043 J 0.617 J 0.0093 J
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg 0.0242 0.0918 J 0.0471 J 0.0433 J 0.0469 J 0.0392 J 0.205 J 0.021 J
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg 0.00212 0.0018 J 0.0045 J 0.0101 J 0.00602 J 0.00299 J 0.234 J 0.0053 J
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg 0.000363 J 0.000801 J 0.000742 J 0.00151 J 0.00382 J 0.00124 J 0.000968 J 1.3E-05 J
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg 7.68E-05 J 0.000424 J 0.000676 J 6.28E-05 Z 6.57E-05 J 0.000451 J 0.000226 J 0.00011 J
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg 0.000171 J 0.000401 J 0.000618 J 0.000267 J 0.000229 J 0.000269 J 0.000329 J 0.00024 J
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg 0.0104 0.00919 J 0.0213 J 0.0304 J 0.0341 J 0.0188 J 0.0337 J 0.0021 J
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg 0.00311 0.00322 J 0.00589 J 0.00761 J 0.0089 J 0.00572 J 0.00961 J 0.0009 J
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg 5.04E-05 J 0.000194 J 9.72E-05 J 4.96E-05 Z 4.76E-05 J 0.000212 J 0.000114 J 2.6E-05 J
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg 0.00287 0.00972 J 0.00581 J 0.00661 J 0.00717 J 0.00336 J 0.0244 J 0.0013 J
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg 5.96E-05 U 9.43E-05 UJ 6.83E-05 UJ 0.00011 UJ 5.96E-05 UJ 0.000107 UJ 0.000105 UJ 2.1E-05 UJ
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg 0.000343 J 0.000121 UJ 0.000792 J 0.00156 J 0.00139 J 0.000458 J 0.000182 UJ 3.7E-05 UJ
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg 5E-05 J 5.21E-05 J 0.000125 J 0.000285 J 0.000217 J 9.68E-05 J 2.68E-05 UJ 3.9E-06 UJ
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg 2.09E-05 U 5.1E-05 UJ 2.64E-05 UJ 4.13E-05 UJ 2.19E-05 UJ 5.12E-05 UJ 9.62E-05 UJ 1.4E-05 UJ
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg 1.81E-05 U 3.15E-05 UJ 1.48E-05 UJ 1.85E-05 UJ 2.79E-05 UJ 4.13E-05 UJ 6.95E-05 UJ 1.1E-05 UJ
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg 1.67E-05 U 0.000136 J 4.46E-05 J 0.000123 J 0.000151 J 0.000191 J 0.000182 UJ 2.1E-05 J
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg 5.1E-05 Z 9.89E-05 J 9.51E-05 J 7.07E-05 J 7.28E-05 J 0.000144 J 0.000109 J 2.7E-05 UJ
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg 4.94E-05 J 0.000144 J 0.000186 J 0.000147 J 0.000271 J 0.000322 J 4.14E-05 J 7E-06 J
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg 0.000492 0.000429 J 0.000966 J 0.00184 J 0.00213 J 0.000777 J 0.000759 J 2.5E-05 J
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg 0.00386 J 0.0164 J 0.00798 J 0.00402 J 0.00457 J 0.00353 J 0.14 J 0.0025 J
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg 0.000235 U 0.000492 UJ 4.59E-05 UJ 0.00135 UJ 6.95E-05 UJ 5.7E-05 UJ 0.00229 UJ 0.00033 UJ
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg 0.000172 J 9.32E-06 UJ 0.000286 J 0.00072 J 0.000607 J 0.000192 Z 0.000251 J 3.8E-06 UJ
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg 0.0003 UJ
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg 0.0107 0.0118 J 0.0228 J 0.0288 J 0.0312 J 0.0189 J 0.0381 J 0.0026 J
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg 0.0069 0.00537 J 0.0134 J 0.0197 J 0.021 J 0.0123 J 0.0195 J 0.0011 J
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-003 2008 CLRC-006 2008 CLRC-007 2008 CLRC-007 2008 CLRC-011 2008 CLRC-015 2008 CLRC-020 2008 CLRC-022

08A-003-C2 08A-006-C2 08A-007-C1 08A-007-C2 08A-011-C1 08A-015-C2 08A-020-C3 08A-022-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
0.22 0.35 0.41 0.41 0.54 1.11 1.47 2.64

08A-0003-C2AS 08A-0006-C2AS 08A-0007-C1AS 08A-0007-C2AS 08A-0011-C1AS 08A-0015-C2AS 08A-0020-C3AS 08A-0022-C1AS
11/11/2008 11/18/2008 11/19/2008 11/19/2008 11/13/2008 11/12/2008 11/4/2008 11/3/2008

N N N N N N N N

0.021 UJ 0.024 UJ 0.021 UJ 0.023 UJ 0.035 UJ 0.027 UJ 0.035 UJ
0.021 UJ 0.024 UJ 0.021 UJ 0.023 UJ 0.035 UJ 0.027 UJ 0.035 UJ
0.084 UJ 0.097 UJ 0.085 UJ 0.09 UJ 0.14 UJ 0.11 UJ 0.14 UJ
0.084 UJ 0.097 UJ 0.085 UJ 0.09 UJ 0.14 UJ 0.11 UJ 0.14 UJ

0.0028 J 0.0037 J 0.0077 J 0.0087 J 0.0047 J 0.016 J
0.0013 0.0019 J 0.0087 J 0.0035 J 0.002 J 0.0049 J
0.00038 0.0004 J 6.5E-05 J 0.00055 J 0.00031 J 0.0088 J
0.0074 0.0099 J 0.016 J 0.021 J 0.014 J 0.054 J
0.0086 0.011 J 0.034 J 0.025 J 0.012 J 0.032 J
0.0012 0.0014 J 0.0016 J 0.0032 J 0.0039 J 0.07 J
7.9E-05 5.1E-05 J 4.9E-05 J 0.00038 J 5.3E-05 J 7.2E-05 J
2.9E-05 J 8.4E-05 J 0.00016 J 0.00018 J 2.7E-05 J 0.00012 J
0.00011 U 9.7E-05 UJ 0.00014 J 0.00036 J 5.5E-05 J 0.00019 J

0.0055 0.0057 J 0.0058 J 0.015 J 0.0065 J 0.015 J
0.0013 0.0015 J 0.0019 J 0.004 J 0.0017 J 0.0041 J

7.2E-06 J 1.4E-05 J 4.9E-05 UJ 4E-05 J 8.1E-06 J 4.4E-05 UJ
0.0012 0.0015 J 0.0024 J 0.017 J 0.0012 J 0.0029 J
2E-05 U 2.1E-05 UJ 0.00015 UJ 0.00012 UJ 2.3E-05 UJ 2.5E-05 UJ
0.00021 0.00018 J 0.00015 UJ 0.00067 J 0.00021 J 0.00035 J
1.8E-05 J 2.7E-05 J 1.5E-05 UJ 0.0001 J 2E-05 J 4.8E-05 UJ
7.2E-06 U 6E-05 J 6.5E-05 UJ 3.4E-05 UJ 8.9E-06 UJ 2.4E-05 UJ
1.1E-05 U 2.1E-05 UJ 3.7E-05 UJ 5E-05 UJ 9.5E-06 UJ 2.4E-05 UJ
1.4E-05 U 9.3E-06 UJ 5.1E-05 UJ 6E-05 J 7.1E-06 UJ 1.9E-05 UJ
1.7E-05 U 3.2E-05 UJ 2.9E-05 UJ 0.00039 J 1.6E-05 UJ 4.7E-05 UJ
2.6E-05 J 3.6E-05 J 2.3E-05 J 0.00012 J 2.9E-05 J 5.6E-05 J
0.00019 0.0002 J 0.00015 J 0.0007 J 0.00019 J 0.0004 J
0.001 0.0024 J 0.0034 J 0.042 J 0.0086 J 0.0028 J

0.0021 JN 5.9E-05 UJ 0.00028 UJ 0.00011 UJ 0.00017 UJ 0.0001 UJ
5.7E-05 6.1E-05 J 1.8E-05 J 0.0002 J 6.2E-05 J 0.00013 J
0.0018 U 0.00048 UJ 0.001 UJ 0.00074 UJ 0.002 UJ 0.0009 UJ
0.0054 0.0055 J 0.0064 J 0.015 J 0.0064 J 0.015 J
0.0032 0.0034 J 0.0037 J 0.0098 J 0.0042 J 0.0092 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C
LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
1.25 1.77 2.34 2.47 0.29 0.42 0.56 1.25

LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C
8/10/2010 8/11/2010 8/10/2010 8/10/2010 11/9/2009 10/12/2009 11/9/2009 11/9/2009

N N N N N N N N

0.44 UJ 0.43 UJ 0.45 UJ 0.47 UJ 0.3 U 1.1 UJ 0.26 U 0.44 UJ
0.24 UJ 0.24 UJ 0.25 UJ 0.26 UJ 0.17 U 0.59 UJ 0.14 U 0.24 UJ
0.44 UJ 0.43 UJ 0.45 UJ 0.47 UJ 0.3 U 1.1 UJ 0.26 U 0.44 UJ
0.44 UJ 0.43 UJ 0.45 UJ 0.47 UJ 0.3 UJ 1.1 UJ 0.26 UJ 0.44 UJ

0.0093 0.014 J 0.018 J 0.016 J 0.0069 0.0078 0.004 0.017 J
0.0043 0.0055 J 0.0064 J 0.0058 J 0.0043 0.0044 0.001 J 0.0039 J

0.00064 U 0.0016 J 0.065 J 0.0072 J 0.0011 J 0.00095 J 0.00031 U 0.0022 J
0.029 0.029 J 0.036 J 0.042 J 0.017 0.02 0.0094 0.042 J
0.022 0.027 J 0.027 J 0.026 J 0.023 0.023 0.0051 0.026 J
0.19 J 0.0069 J 0.0066 J 0.34 J 0.014 0.0026 0.00048 U 0.01 J

0.018 UJ 0.0061 UJ 0.0089 UJ 0.01 UJ 0.00016 U 0.0014 UJ 8.9E-05 U 0.0046 UJ
0.00016 UJ 0.00011 J 7.8E-05 J 7.1E-05 J 0.00012 J 0.00018 J 9.1E-05 J 9E-05 UJ
0.00022 U 0.00045 UJ 0.00013 UJ 0.00015 UJ 0.00014 J 0.00013 J 0.00012 U 0.00027 J

0.015 0.014 J 0.011 J 0.012 J 0.006 0.0096 0.0026 0.023 J
0.0051 0.0045 J 0.004 J 0.0033 J 0.0021 J 0.003 0.0012 J 0.0069 J

0.00022 U 0.00018 J 5.1E-05 UJ 8.5E-05 UJ 0.00012 U 8E-05 U 0.00012 U 0.00011 UJ
0.003 0.0031 J 0.0016 J 0.0015 J 0.0019 J 0.0028 0.00093 J 0.0047 J

0.0021 U 0.00081 UJ 0.00097 UJ 0.00076 UJ 0.0017 U 0.0012 U 0.0018 U 0.0021 UJ
0.0012 U 0.0012 UJ 0.0012 UJ 0.0012 UJ 0.0037 U 0.00029 U 0.007 U 0.0084 UJ

0.00024 U 0.00021 UJ 0.00018 UJ 0.00014 UJ 4.6E-05 U 9.4E-05 U 6.5E-05 U 7.3E-05 UJ
0.0016 U 0.00058 UJ 0.00068 UJ 0.00078 UJ 0.00041 U 0.00078 U 0.00071 U 0.0017 UJ
0.0009 U 0.00037 UJ 0.00063 UJ 0.00064 UJ 0.00037 U 0.00056 U 0.00052 U 0.00058 UJ

0.00058 U 0.00049 UJ 0.00073 UJ 0.00073 UJ 1.5E-05 U 0.00018 U 1.8E-05 U 3E-05 UJ
0.00038 U 7.3E-05 UJ 8.9E-05 UJ 0.00015 UJ 0.00011 U 0.0001 U 0.00011 U 0.00012 UJ

3E-05 J 0.00011 J 0.00019 UJ 0.00011 UJ 3.7E-05 J 4.4E-05 J 4.4E-05 J 0.00014 J
0.00051 J 0.00064 J 0.00028 J 0.00027 J 0.00029 J 0.00043 J 0.00014 J 0.00092 J
0.0026 0.012 J 0.0033 J 0.0031 J 0.0031 0.0032 0.0017 J 0.0039 J
0.044 0.051 J 0.045 J 0.037 J 0.0013 J 0.0091 U 0.00037 J 0.0039 J

0.00024 J 0.00013 UJ 0.0002 UJ 0.00029 UJ 8.2E-05 J 0.00012 J 1.7E-05 U 0.00016 UJ

0.015 J 0.016 J 0.012 J 0.013 J 0.0074 J 0.011 J 0.0037 J 0.025 J
0.014 J 0.014 J 0.01 J 0.012 J 0.0079 J 0.011 J 0.0026 J 0.023 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 0-3 RM 0-3 RM 0-3 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRT02D LPRT03A LPRT03F 12A-0424 12A-0429 12A-0431 12A-0433 12A-0434
LPRT02D LPRT03A LPRT03F 12A-0424-C3 12A-0429-C2 12A-0431-C4 12A-0433-C3 12A-0434-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
1.21 2.03 2.83 3.3 3.64 3.77 3.94 4.05

LPRT02D LPRT03A LPRT03F 12A-0424-C3AS 12A-0429-C2AS 12A-0431-C4AS 12A-0433-C3AS 12A-0434-C2AS
11/10/2009 10/14/2009 11/11/2009 1/25/2012 1/24/2012 1/26/2012 1/27/2012 1/25/2012

N N N N N N N N

0.47 UJ 1.9 UJ 0.42 UJ
0.26 UJ 1.1 UJ 0.24 UJ
0.47 UJ 1.9 UJ 0.42 UJ
0.47 UJ 1.9 UJ 0.42 UJ

0.0077 J 0.016 J 0.026 J 0.00645 0.0149 J 0.0185 J 0.0145 J 0.0133 J
0.0029 J 0.0045 J 0.0041 J 0.00128 0.00609 J 0.00873 J 0.00447 J 0.00253 J
0.0013 J 0.0018 J 0.0021 J 0.00113 0.018 J 0.00107 J 0.00143 J 0.000966 J
0.019 J 0.04 J 0.06 J 0.011 0.0467 J 0.0464 J 0.0314 J 0.0298 J
0.017 J 0.028 J 0.021 J 0.00949 0.0473 J 0.0505 J 0.0293 J 0.017 J
0.0038 J 0.087 J 0.024 J 0.00256 0.0838 J 0.00464 J 0.0042 J 0.0033 J

6.6E-05 UJ 0.0028 UJ 0.00023 UJ 0.000108 J 0.00107 J 0.000959 J 0.000493 J 0.000307 J
7.8E-05 UJ 8.8E-05 UJ 0.00016 J 3.08E-05 J 0.000165 J 0.000113 J 5.47E-05 Z 3.29E-05 J
0.00015 UJ 0.00025 J 0.00052 J 5.02E-05 Z 0.000306 J 0.000175 J 8.55E-05 J 0.000101 J

0.012 J 0.019 J 0.02 J 0.0028 0.0318 J 0.027 J 0.0163 J 0.0088 J
0.003 J 0.0048 J 0.0055 J 0.000866 0.00823 J 0.00839 J 0.00476 J 0.0024 J

0.00011 UJ 0.00012 UJ 0.00025 J 3.68E-05 J 0.000148 J 7.1E-05 J 2.05E-05 UJ 2E-05 Z
0.0047 J 0.003 J 0.0048 J 0.000659 0.00385 J 0.00253 J 0.00214 J 0.00291 J

0.0011 UJ 0.0017 UJ 0.0017 UJ 2.78E-05 U 0.000117 UJ 6E-05 UJ 0.000107 UJ 7.98E-05 UJ
0.001 UJ 0.0014 UJ 0.00091 UJ 6.02E-05 U 0.000918 J 0.00156 J 0.000247 UJ 0.000336 Z
0.00025 J 0.00078 UJ 0.00017 UJ 2.01E-05 Z 2.54E-05 UJ 5.6E-05 J 2.87E-05 UJ 6.39E-05 Z
0.0046 UJ 0.00083 UJ 0.0018 UJ 2.35E-05 U 6.83E-05 UJ 2.77E-05 UJ 0.000125 UJ 3.64E-05 UJ
0.0011 UJ 0.0011 UJ 0.0015 UJ 2.11E-05 U 5.99E-05 UJ 2.35E-05 UJ 5.09E-05 UJ 3.39E-05 UJ

0.00037 UJ 0.00036 UJ 0.00048 UJ 3.18E-05 U 5.45E-05 UJ 5.5E-05 UJ 6.13E-05 UJ 2.87E-05 UJ
9.6E-05 UJ 0.00016 UJ 0.00041 J 1.93E-05 J 6.56E-05 J 8.39E-05 J 8.03E-05 J 2.76E-05 J
0.00013 UJ 0.00012 J 0.00022 J 2.01E-05 Z 0.000309 J 0.00014 J 7.53E-05 J 9.68E-05 J
0.00076 J 0.00073 J 0.00088 J 0.000101 J 0.000777 J 0.000571 J 0.000403 J 0.000806 J
0.0033 J 0.0065 J 0.0065 J 0.00183 0.00412 J 0.01 J 0.00312 J 0.00315 J
0.0019 J 0.0083 UJ 0.0019 J 0.00252 U 8.22E-05 UJ 0.000856 UJ 0.000941 UJ 0.00541 UJ

0.00025 UJ 0.0002 J 0.00027 J 3.37E-05 J 0.000205 J 0.000171 J 0.000145 J 0.000301 J

0.014 J 0.021 J 0.019 J 0.00313 0.0312 J 0.0278 J 0.0167 J 0.00867 J
0.016 J 0.02 J 0.021 J 0.00167 0.0195 J 0.0173 J 0.00908 J 0.00578 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0436 12A-0437 12A-0438 12A-0441 12A-0445 12A-0445 12A-0448 2008 CLRC-026

12A-0436-C1 12A-0437-C4 12A-0438-C3 12A-0441-C2 12A-0445-C1 12A-0445-C1 12A-0448-C3 08A-026-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
4.14 4.24 4.52 4.63 4.96 4.96 5.9 3.17

12A-0436-C1AS 12A-0437-C4AS 12A-0438-C3AS 12A-0441-C2AS 12A-0445-C1AS 12A-0445-C1AT 12A-0448-C3AS 08A-0026-C1AS
1/27/2012 2/8/2012 2/9/2012 1/28/2012 1/30/2012 1/30/2012 2/7/2012 10/28/2008

N N N N N FD N N

0.027 UJ
0.027 UJ
0.11 UJ
0.11 UJ

0.0221 J 0.0135 J 0.0141 J 0.0126 J 0.0116 J 0.0141 J 0.0129 J 0.0081 J
0.00482 J 0.00429 J 0.00471 J 0.00604 J 0.0102 J 0.0121 J 0.00763 J 0.0036 J
0.00143 J 0.0026 J 0.000959 J 0.00121 J 0.000703 J 0.000704 J 0.000694 J 0.0005 J
0.0622 J 0.042 J 0.0385 J 0.0368 J 0.0309 J 0.0373 J 0.0372 J 0.02 J
0.0402 J 0.0409 J 0.0387 J 0.0428 J 0.0953 J 0.0963 J 0.0573 J 0.024 J

0.00517 J 0.0145 J 0.00499 J 0.00457 J 0.0039 J 0.00331 J 0.00359 J 0.0053 J
0.000903 J 0.00201 J 0.00115 J 0.000722 J 0.000992 J 0.000988 J 0.00102 J 0.00021 J
5.95E-05 J 7.69E-05 J 7.46E-05 J 7.68E-05 J 0.000437 J 0.000175 J 0.000141 J 5.2E-05 J
0.000204 J 0.000285 J 8.25E-05 J 8.44E-05 J 0.000166 J 0.000171 J 0.000111 J 0.00012 J
0.0198 J 0.0354 J 0.0299 J 0.02 J 0.0184 J 0.021 J 0.0202 J 0.012 J

0.00523 J 0.00872 J 0.00801 J 0.00675 J 0.00895 J 0.00976 J 0.00757 J 0.003 J
6.15E-05 J 5.36E-05 J 8.04E-05 J 1.7E-05 UJ 6.46E-05 Z 0.00012 J 3.57E-05 J 1.7E-05 J
0.00529 J 0.00928 J 0.00149 J 0.000952 J 0.00152 J 0.00148 J 0.00125 J 0.0022 J

7.07E-05 UJ 9.36E-05 UJ 0.000112 UJ 8.21E-05 UJ 8.67E-05 UJ 0.000218 UJ 0.000162 UJ 2.6E-05 UJ
0.000991 J 0.00203 J 0.000497 J 0.000138 UJ 0.000175 UJ 0.000215 UJ 0.000264 UJ 0.00037 J
0.000125 J 0.000487 J 6.06E-05 J 1.85E-05 UJ 2.86E-05 UJ 2.33E-05 UJ 3.25E-05 UJ 5.6E-05 J

4.99E-05 UJ 2.48E-05 UJ 0.00011 UJ 3.44E-05 UJ 0.000157 UJ 5.57E-05 UJ 0.00013 UJ 2.5E-05 UJ
4.4E-05 UJ 2.86E-05 UJ 4.9E-05 UJ 4.66E-05 UJ 6.56E-05 UJ 5.68E-05 UJ 8.69E-05 UJ 1.2E-05 UJ
8.97E-05 Z 0.000133 J 4.33E-05 UJ 5.8E-05 J 0.000108 UJ 6.67E-05 UJ 0.000105 UJ 4.4E-05 J
4.23E-05 J 9.55E-05 J 0.000101 J 6.59E-05 J 0.000102 J 0.000288 J 5.84E-05 Z 2.9E-05 UJ
0.000117 J 0.000207 J 0.000149 J 7.41E-05 J 0.000108 J 8.23E-05 Z 7.81E-05 J 5.5E-05 J
0.00122 J 0.00229 J 0.000398 J 0.00019 J 0.000139 J 0.000147 J 0.000138 J 0.0004 J
0.00346 J 0.00283 J 0.00186 J 0.00269 J 0.00334 J 0.00367 J 0.00278 J 0.0073 J

0.000597 UJ 6.66E-05 UJ 0.000106 UJ 0.00253 UJ 0.000173 UJ 0.000295 UJ 0.000207 UJ 0.00019 UJ
0.000451 J 0.00106 J 0.00011 Z 4.25E-05 J 3.34E-05 J 3.49E-05 J 2.99E-05 Z 0.00013 J

0.00093 UJ
0.0202 J 0.0346 J 0.0296 J 0.0219 J 0.0196 J 0.0209 J 0.0207 J 0.012 J
0.0128 J 0.0233 J 0.0173 J 0.0114 J 0.00874 J 0.00963 J 0.0111 J 0.0081 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A
LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
3.16 3.52 3.57 3.82 4.15 4.15 4.31 5.65

LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A-FD LPRC05B LPRC06A
8/11/2010 8/11/2010 8/11/2010 8/11/2010 8/12/2010 8/12/2010 8/11/2010 8/12/2010

N N N N N FD N N

0.42 UJ 0.42 UJ 0.41 UJ 0.58 UJ 0.44 UJ 0.46 UJ 0.47 UJ 0.48 UJ
0.23 UJ 0.23 UJ 0.23 UJ 0.32 UJ 0.25 UJ 0.26 UJ 0.26 UJ 0.27 UJ
0.42 UJ 0.42 UJ 0.41 UJ 0.58 UJ 0.44 UJ 0.46 UJ 0.47 UJ 0.48 UJ
0.42 UJ 0.42 UJ 0.41 UJ 0.58 UJ 0.44 UJ 0.46 UJ 0.47 UJ 0.48 UJ

0.012 J 0.0074 J 0.013 J 0.015 J 0.012 J 0.0096 J 0.0099 J 0.011 J
0.0045 J 0.0027 J 0.0057 J 0.0057 J 0.0031 J 0.0028 J 0.0037 J 0.0042 J
0.002 J 0.0013 J 0.0012 J 0.0026 J 0.0054 J 0.00086 J 0.0031 J 0.0027 J
0.021 J 0.014 J 0.026 J 0.028 J 0.021 J 0.017 J 0.021 J 0.022 J
0.022 J 0.014 J 0.026 J 0.031 J 0.02 J 0.017 J 0.021 J 0.022 J
0.0034 J 0.0031 J 0.0066 J 0.021 J 0.013 J 0.019 J 0.02 J 0.02 J

0.0007 UJ 0.0005 UJ 0.0094 UJ 0.041 UJ 0.01 UJ  R 0.0036 UJ 0.0051 UJ
0.00013 UJ 0.0002 UJ 8.4E-05 UJ 7.7E-05 UJ 0.0002 UJ 0.00019 UJ 7.6E-05 UJ 0.0002 UJ
0.00019 UJ 0.00028 UJ 0.00012 UJ 0.00014 UJ 0.00028 UJ 0.00026 UJ 0.00016 UJ 0.00028 UJ

0.012 J 0.0067 UJ 0.015 J 0.026 J 0.017 J 0.022 J 0.016 J 0.015 J
0.0025 J 0.002 J 0.0043 J 0.0063 J 0.0045 J 0.0039 J 0.0051 J 0.004 J

0.00019 UJ 0.00027 UJ 0.00012 UJ 8.1E-05 UJ 0.00024 UJ 0.00023 UJ 0.00011 UJ 0.00025 UJ
0.0032 J 0.0017 J 0.0023 J 0.0053 J 0.0043 J 0.0039 J 0.0047 J 0.0025 J

0.0015 UJ 0.001 UJ 0.0012 UJ 0.0022 UJ 0.00011 UJ 0.00011 UJ 0.0014 UJ 0.00014 UJ
0.001 UJ 0.00078 UJ 0.0014 UJ 0.0013 UJ 0.0019 UJ 0.0015 UJ 0.0009 UJ 0.0015 UJ

8.7E-05 UJ 0.00015 UJ 0.00011 UJ 0.0003 UJ 9.4E-05 UJ 0.00011 UJ 0.00012 UJ 0.00013 UJ
0.00071 UJ 0.0007 UJ 0.00073 UJ 0.0014 UJ 0.00099 UJ 0.0016 UJ 0.00071 UJ 0.0015 UJ
0.00078 UJ 0.00086 UJ 0.00076 UJ 0.0009 UJ 0.00065 UJ 0.001 UJ 0.00077 UJ 0.00067 UJ
0.00052 UJ 0.00066 UJ 0.0007 UJ 0.0011 UJ 0.00068 UJ 0.00061 UJ 0.00045 UJ 0.00064 UJ
0.00033 UJ 0.00048 UJ 0.0002 UJ 0.00014 UJ 0.00047 UJ 0.00045 UJ 0.00019 UJ 0.00048 UJ
0.00026 UJ 0.00013 UJ 0.00011 UJ 0.00015 J 8.3E-05 J 0.00013 J 0.00016 J 7.2E-05 J
0.00061 J 0.00041 J 0.00066 J 0.0015 UJ 0.00092 J 0.0009 J 0.0011 UJ 0.00051 J
0.0046 J 0.0055 J 0.0038 J 0.0037 J 0.0022 UJ 0.0021 J 0.0032 J 0.0027 J
0.044 J 0.027 J 0.046 J 0.075 J 0.016 J 0.015 J 0.054 J 0.015 J

0.00027 J 0.00015 J 8.8E-05 UJ 0.00048 UJ 0.00057 J 0.00034 UJ 0.0006 UJ 0.00024 UJ

0.012 J 0.0096 J 0.016 J 0.025 J 0.016 J 0.019 J 0.017 J 0.013 J
0.011 J 0.0085 J 0.013 J 0.021 J 0.016 J 0.015 J 0.014 J 0.015 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRH05A LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F
LPRH05A LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F
0 - 0.2 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
4.08 4.35 3.39 3.85 3.95 4.12 4.19 4.96

LPRH05A LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F
11/12/2009 11/11/2009 10/16/2009 11/6/2009 11/11/2009 11/11/2009 11/5/2009 11/6/2009

N N N N N N N N

0.26 U 0.37 UJ 0.29 U 0.61 UJ 0.25 U 0.45 UJ 0.36 UJ 0.43 UJ
0.15 U 0.21 UJ 0.16 U 0.34 UJ 0.14 U 0.77 NJ 0.2 UJ 0.24 UJ
0.26 U 0.37 UJ 0.29 U 0.61 UJ 0.25 U 0.45 UJ 0.36 UJ 0.43 UJ
0.26 U 0.37 UJ 0.29 U 0.61 UJ 0.25 U 0.45 UJ 0.36 UJ 0.43 UJ

0.013 J 0.015 J 0.041 0.014 J 0.02 J 0.0087 J 0.011 J 0.011 J
0.0038 J 0.0046 J 0.0018 J 0.0005 J 0.003 J 0.0037 J 0.0035 J 0.00065 J
0.0044 J 0.0031 J 0.0019 J 0.0016 J 0.0054 J 0.0021 J 0.0016 J 0.007 J
0.03 J 0.033 J 0.047 0.032 J 0.04 J 0.022 J 0.026 J 0.029 J

0.027 J 0.027 J 0.0076 0.0043 J 0.018 J 0.024 J 0.026 J 0.0056 J
0.031 J 0.0083 J 0.012 0.0071 J 0.014 J 0.013 J 0.011 J 0.0069 J
0.0004 J 0.00023 J 3.4E-05 U 0.00083 UJ 0.00015 J 0.00032 J 0.00094 J 0.00046 UJ

0.00026 UJ 0.0001 J 5.2E-05 UJ 9.5E-05 UJ 0.00015 UJ 7.5E-05 UJ 8.3E-05 UJ 0.00011 UJ
0.00034 UJ 0.00024 J 6.4E-05 U 0.00016 UJ 0.00031 UJ 0.00012 UJ 0.00022 J 0.00014 UJ

0.068 J 0.021 J 0.0014 J 0.022 J 0.016 J 0.017 J 0.017 J 0.021 J
0.016 J 0.007 J 0.00084 U 0.0051 J 0.0042 J 0.0058 J 0.0063 J 0.0058 J

0.00037 UJ 0.00012 UJ 0.00017 J 0.00012 UJ 0.00031 UJ 9.3E-05 UJ 0.00011 UJ 0.00015 UJ
0.0069 J 0.0049 J 0.00066 J 0.005 J 0.019 J 0.0053 J 0.005 J 0.0057 J

0.00078 UJ 0.00097 UJ 0.00054 U 0.0019 UJ 0.0013 UJ 0.0013 UJ 0.00069 UJ 0.0016 UJ
0.002 UJ 0.0021 UJ 0.00051 U 0.0026 UJ 0.00075 UJ 0.00086 UJ 0.00076 UJ 0.0042 UJ

0.00025 UJ 0.0012 UJ 0.00041 U 8.4E-05 UJ 0.00026 UJ 0.0012 UJ 0.00014 J 0.00019 J
0.0037 UJ 0.0078 UJ 0.0008 U 0.00066 UJ 0.0012 UJ 0.0056 UJ 0.00057 UJ 0.0018 UJ
0.0021 UJ 0.0022 UJ 0.00054 U 0.00067 UJ 0.002 UJ 0.0019 UJ 0.00032 UJ 0.00048 UJ
0.0035 UJ 0.00048 UJ 0.00011 U 2.5E-05 UJ 0.00069 UJ 0.00039 UJ 1.5E-05 UJ 2.7E-05 UJ

0.00053 UJ 8.4E-05 UJ 0.0001 U 0.00011 UJ 0.00021 UJ 3.5E-05 UJ 9.3E-05 UJ 0.0002 J
0.00055 J 7.2E-05 UJ 1.6E-05 J 0.0001 J 7.4E-05 UJ 0.0001 UJ 0.0002 J 0.00015 J
0.0048 J 0.0012 J 0.00014 J 0.0013 J 0.00096 J 0.0012 J 0.001 J 0.0017 J
0.011 J 0.0054 J 0.0072 0.0027 J 0.036 J 0.0035 J 0.0027 J 0.0072 J

0.0096 UJ 0.0023 J 0.029 U 0.00097 J 0.009 UJ 0.0044 UJ 0.00033 J 0.0023 J
0.0085 J 0.00035 UJ 3E-05 J 0.00037 J 0.00025 J 0.00028 J 0.00043 J 0.0006 J

0.04 J 0.022 J 0.0016 J 0.023 J 0.016 J 0.015 J 0.021 J 0.025 J
0.037 J 0.026 J 0.0014 J 0.019 J 0.02 J 0.016 J 0.02 J 0.024 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 3-6 RM 3-6 RM 3-6 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRT06A LPRT06B LPRT06F 12A-0451 12A-0452 12A-0456 12A-0458 12A-0459
LPRT06A LPRT06B LPRT06F 12A-0451-C2 12A-0452-C5 12A-0456-C1 12A-0458-C3 12A-0459-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
5.02 5.08 5.99 6.33 6.49 6.76 7.1 7.21

LPRT06A LPRT06B LPRT06F 12A-0451-C2AS 12A-0452-C5AS 12A-0456-C1AS 12A-0458-C3AS 12A-0459-C2AS
11/5/2009 11/5/2009 11/4/2009 1/13/2012 2/6/2012 2/9/2012 2/1/2012 1/31/2012

N N N N N N N N

0.57 UJ 0.54 UJ 0.45 UJ
0.32 UJ 0.3 UJ 0.25 UJ
0.57 UJ 0.54 UJ 0.45 UJ
0.57 UJ 0.54 UJ 0.45 UJ

0.011 J 0.014 J 0.011 J 0.0177 J 0.0198 J 0.00963 J 0.0111 J 0.0839 
0.005 J 0.0054 J 0.0039 J 0.0066 J 0.0098 J 0.00423 J 0.0309 J 0.121 
0.003 J 0.0012 J 0.0025 J 0.00191 J 0.00133 J 0.000761 J 0.000743 J 0.00952 
0.03 J 0.031 J 0.031 J 0.0476 J 0.0488 J 0.0278 J 0.0307 J 0.259 

0.034 J 0.035 J 0.03 J 0.0483 J 0.0707 J 0.0359 J 0.353 J 0.409 
0.01 J 0.0069 J 0.013 J 0.00858 J 0.00729 J 0.00435 J 0.00451 J 0.0547 

0.00061 J 0.00042 J 0.0004 UJ 0.00101 J 0.0012 J 0.00264 J 0.00227 J 0.000995 
0.00014 UJ 8.7E-05 UJ 7.4E-05 J 0.00757 J 0.000105 J 0.000168 J 0.000532 J 0.000914 

0.0002 J 0.0002 J 0.00021 J 0.00587 J 0.000103 J 0.000193 J 0.000359 J 0.000612 
0.019 J 0.019 J 0.02 J 0.0263 J 0.0288 J 0.0253 J 0.0226 J 0.00551 

0.0062 J 0.0075 J 0.0059 J 0.00759 J 0.0105 J 0.00669 J 0.0128 J 0.00249 
0.00013 UJ 0.00014 UJ 0.00013 UJ 0.00362 J 4.99E-05 J 0.000125 J 0.000524 J 0.000333 J

0.0055 J 0.0063 J 0.004 J 0.00136 J 0.00125 J 0.00394 J 0.00368 J 0.00166 
0.00081 UJ 0.001 UJ 0.00091 UJ 6.09E-05 UJ 6.93E-05 UJ 0.00012 UJ 0.000134 UJ 0.000105 U
0.0021 UJ 0.0013 UJ 0.0011 UJ 0.000329 J 0.000141 UJ 0.000123 UJ 0.000249 UJ 0.000208 U
0.00022 J 0.00021 J 0.00011 J 1.63E-05 UJ 1.78E-05 UJ 0.000177 J 2.85E-05 UJ 0.000141 Z
0.0017 UJ 0.0019 UJ 0.00043 UJ 4.53E-05 UJ 4.2E-05 UJ 3.9E-05 UJ 9.56E-05 UJ 4.62E-05 U

0.00057 UJ 0.00054 UJ 0.00031 UJ 3.52E-05 UJ 3.63E-05 UJ 3.38E-05 UJ 6.65E-05 UJ 2.21E-05 U
1.6E-05 UJ 2.4E-05 UJ 2E-05 UJ 3.85E-05 UJ 9.8E-05 UJ 0.000211 J 0.000178 J 0.000317 J
9.5E-05 UJ 0.00011 UJ 9.8E-05 UJ 0.00941 J 0.00012 J 8.27E-05 J 0.000249 J 0.000375 J
0.00014 J 0.00015 J 0.0001 UJ 0.000351 J 9.02E-05 J 0.000209 J 0.00031 J 0.000215 J
0.0016 J 0.0018 J 0.0011 J 0.000407 J 0.000221 J 0.000564 J 0.000416 J 0.000208 J
0.0036 J 0.0038 J 0.0026 J 0.00257 J 0.00247 J 0.00212 J 0.0561 J 0.0196 
0.0012 J 0.00073 J 0.0021 J 0.000172 UJ 0.000569 UJ 8.11E-05 UJ 0.000131 UJ 0.000101 U

0.00053 UJ 0.00067 J 0.00047 J 9.8E-05 J 6.03E-05 J 0.000128 J 1.71E-05 UJ 3.75E-05 J

0.023 J 0.024 J 0.023 J 0.028 J 0.0301 J 0.0231 J 0.0222 J 0.013 
0.017 J 0.02 J 0.023 J 0.0143 J 0.0162 J 0.0154 J 0.00804 J 0.00198 
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0460 12A-0461 12A-0462 12A-0464 12A-0469 12A-0471 13B-0503 13B-0507

12A-0460-C1 12A-0461-C3 12A-0462-C5 12A-0464-C4 12A-0469-C2 12A-0471-C6 13B-0503-C1 13B-0507-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
7.32 7.23 7.62 7.62 8.38 8.78 7.22 7.31

12A-0460-C1AS 12A-0461-C3AS 12A-0462-C5AS 12A-0464-C4AS 12A-0469-C2AS 12A-0471-C6AS 13B-0503-C1AS 13B-0507-C2AS
1/11/2012 2/9/2012 1/10/2012 1/11/2012 1/18/2012 1/30/2012 9/30/2013 10/1/2013

N N N N N N N N

0.115 J 0.0103 J 0.00918 J 0.0147 J 0.00906 J 0.00017 Z 0.0006 7.4E-05 U
0.211 J 0.0162 J 0.0363 J 0.0621 J 0.00424 J 4.24E-05 U 0.00026 J 0.00011 Z

0.00661 J 0.000722 J 0.000937 J 0.000134 UJ 0.000318 J 4.02E-05 U 0.00012 Z 0.00011 U
0.47 J 0.0365 J 0.0365 J 0.0755 J 0.027 J 0.000602 0.002 0.00051 
0.771 J 0.12 J 0.187 J 0.324 J 0.0343 J 0.000944 0.0018 0.00063 
0.047 J 0.0043 J 0.00541 Z 0.00767 Z 0.00207 J 5.04E-05 U 0.00049 0.00013 U

0.00265 J 0.00196 J 0.00108 J 0.00231 J 0.00137 J 0.000122 J 7.2E-05 J 2.3E-05 U
0.000961 J 0.000191 J 0.000246 J 0.000343 J 5.24E-05 J 9.49E-06 U 2.2E-05 Z 1.9E-05 U
0.000919 J 0.000166 Z 0.000279 J 0.000335 J 9.01E-05 J 1.35E-05 U 2.8E-05 Z 2.4E-05 U
0.00655 J 0.0179 J 0.0126 J 0.00479 J 0.021 J 0.000451 0.00093 0.00022 J
0.00513 J 0.0108 J 0.00511 J 0.00768 J 0.00596 J 0.000108 Z 0.00023 J 2.4E-05 U
0.00035 J 8.67E-05 J 0.000107 J 0.000186 J 2.79E-05 J 1.44E-05 U 1.4E-05 U 2.7E-05 U
0.00776 J 0.00757 J 0.00331 J 0.00749 J 0.00235 J 0.000149 J 0.00029 J 9.3E-05 Z

0.000127 UJ 0.000124 UJ 0.000246 UJ 0.000115 UJ 5.27E-05 UJ 4.61E-05 U 2.9E-05 U 5E-05 U
0.000249 UJ 0.000172 UJ 0.000583 UJ 0.000282 UJ 9.76E-05 UJ 0.000102 U 3.8E-05 U 7.3E-05 U
2.52E-05 UJ 2.6E-05 UJ 8.88E-05 J 2.69E-05 UJ 1.02E-05 UJ 1.05E-05 U 2.3E-05 J 9E-06 U
7.57E-05 UJ 5.51E-05 UJ 0.000282 UJ 9.42E-05 UJ 3.13E-05 UJ 4.63E-05 U 1.2E-05 U 8.2E-05 U
7.79E-05 UJ 5.45E-05 UJ 0.000138 UJ 7.16E-05 UJ 2.75E-05 UJ 2.99E-05 U 1.2E-05 U 2.7E-05 U
6.13E-05 UJ 8.63E-05 UJ 0.000103 UJ 7.63E-05 UJ 7.46E-05 J 2.78E-05 U 1.2E-05 U 3.3E-05 U
0.000313 J 0.000141 J 3.96E-05 UJ 0.00017 J 3.51E-05 J 1.15E-05 U 3.1E-05 U 2.2E-05 U

3.15E-05 UJ 6.01E-05 Z 4.51E-05 Z 3.32E-05 UJ 6.8E-05 J 9.02E-06 U 1.5E-05 Z 9.5E-06 U
4.27E-05 J 0.000148 J 0.000408 J 0.000161 J 0.000415 J 8.21E-06 U 9.7E-05 J 9.5E-06 U
0.0296 J 0.00541 J 0.0767 J 0.0879 J 0.0018 J 0.000174 J 0.0004 U 0.00029 U

0.000239 UJ 0.000302 UJ 0.000408 UJ 0.000416 UJ 5.47E-05 UJ 4.05E-05 U 3.8E-05 U 7.3E-05 U
1.25E-05 UJ 3.07E-05 J 0.000137 J 1.96E-05 UJ 0.00016 J 1.58E-05 U 3.6E-05 J 1.4E-05 U

0.0226 J 0.026 J 0.0148 J 0.0132 J 0.0214 J 0.000547 0.00085 0.00021 J
0.00288 J 0.00812 J 0.00728 J 0.00199 J 0.0119 J 0.000332 J 0.00054 0.00014 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
13B-0511 13B-0512 13B-0513 13B-0514 2008 CLRC-045 2008 CLRC-048 2008 CLRC-050 2008 CLRC-050

13B-0511-C3 13B-0512-G1 13B-0513-G1 13B-0514-G1 08A-045-C2 08A-048-C2 08A-050-C1 08A-050-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
8.7 8.85 8.89 8.92 7 7.44 7.97 7.97

13B-0511-C3AS 13B-0512-G1AS 13B-0513-G1AS 13B-0514-G1AS 08A-0045-C2AS 08A-0048-C2AS 08A-0050-C1AS 08A-0050-C2AS
10/8/2013 9/25/2013 10/2/2013 9/25/2013 8/20/2008 7/31/2008 9/3/2008 9/3/2008

N N N N N N N N

0.03 UJ 0.022 UJ 0.014 U
0.03 UJ 0.022 UJ 0.014 U
0.12 UJ 0.0882 UJ 0.058 U
0.12 J 0.0882 UJ 0.058 U

0.011 J 0.0097 J 0.011 J 0.0092 J 0.042 J 0.006 J 0.013 
0.0054 J 0.0047 J 0.021 J 0.0047 J 0.093 J 0.00298 J 0.00084 

0.00011 UJ 0.0011 J 0.00029 UJ 0.001 J 0.0004 UJ 0.000975 J 0.00019 U
0.037 J 0.028 J 0.043 J 0.027 J 0.16 J 0.0157 J 0.043 
0.04 J 0.035 J 0.13 J 0.034 J 0.63 J 0.0199 J 0.0092 

0.0012 J 0.0042 J 0.0037 J 0.0047 J 0.027 J 0.00436 J 0.0018 
0.0017 J 0.0013 J 0.0019 J 0.0016 J 0.0076 J 0.000334 J 0.00013 J

0.00015 J 4.9E-05 J 0.00027 J 5.5E-05 J 0.00068 UJ 7.41E-05 J 1.7E-05 UJ
0.00028 J 0.00011 J 0.00021 J 8.9E-05 J 0.0007 UJ 0.000131 J 0.00021 U
0.024 J 0.022 J 0.021 J 0.022 J 0.028 J 0.0151 J 0.0099 
0.0064 J 0.0055 J 0.007 J 0.0055 J 0.011 J 0.00345 J 0.0019 

3.7E-05 Z 2.3E-05 UJ 4.7E-05 UJ 2.1E-05 UJ 0.0004 UJ 6.28E-05 J 3.7E-05 U
0.0059 J 0.0055 J 0.0086 J 0.0045 J 0.13 J 0.00383 J 0.00075 

0.00011 UJ 0.0001 UJ 0.00024 UJ 8.2E-05 UJ 0.0004 UJ 9.63E-05 UJ 6.6E-05 U
0.00089 J 0.00086 J 0.00048 Z 0.00065 J 0.0015 UJ 0.000782 UJ 0.00027 J
0.00018 J 0.00017 J 0.00015 J 0.00015 J 0.00019 UJ 0.000177 UJ 6.1E-05 U

5.6E-05 UJ 5.3E-05 UJ 0.0001 UJ 3.7E-05 UJ 0.0013 UJ 0.00018 UJ 0.00014 U
4.5E-05 UJ 3.8E-05 UJ 5.6E-05 UJ 2.8E-05 UJ 0.00044 UJ 0.000129 UJ 7.7E-05 U
4.1E-05 UJ 3.1E-05 UJ 7.2E-05 UJ 4.1E-05 J 0.00058 UJ 0.000104 UJ 3.9E-05 U
0.00011 J 2.2E-05 UJ 9.5E-05 J 3.9E-05 J 0.00034 UJ 0.000103 UJ 2.9E-05 U
3.9E-05 J 9.6E-05 J 7.3E-05 Z 8.3E-05 J 4.1E-05 UJ 8.69E-05 J 0.00017 J
0.0013 J 0.0016 J 0.001 J 0.00077 J 0.0003 UJ 0.000902 J 0.00013 J
0.0034 J 0.0031 J 0.03 J 0.04 J 0.16 J 0.00559 J 0.00023 J

0.00015 UJ 0.00013 UJ 0.0002 UJ 0.00012 UJ 0.0029 JN 0.00037 UJ 4.3E-05 U
0.00043 J 0.00052 J 0.00035 J 0.00033 J 0.00016 J 0.000364 J 9.7E-05 J

0.019 UJ 0.0333 UJ 0.0019 U
0.022 J 0.02 J 0.024 J 0.02 J 0.071 J 0.0134 J 0.0095 
0.014 J 0.013 J 0.012 J 0.013 J 0.0094 J 0.00909 J 0.0055 
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
2008 CLRC-057 2008 CLRC-057 2008 CLRC-106 2008 CLRC-107 LPRC07A LPRC07B LPRC07C LPRC07D

08A-057-C1 08A-057-C2 08A-106-C1 08A-107-C2 LPRC07A LPRC07B LPRC07C LPRC07D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR 2R 2R PR PR PR PR
8.99 8.99 8.03 8.03 6.23 6.87 6.96 6.9

08A-0057-C1AS 08A-0057-C2AS 08A-0106-C1AS 08A-0107-C2AS LPRC07A LPRC07B LPRC07C LPRC07D
8/4/2008 8/4/2008 9/22/2008 9/22/2008 8/12/2010 8/12/2010 8/16/2010 8/12/2010

N N N N N N N N

0.0265 UJ 0.011 U 0.012 U 0.5 UJ 0.55 UJ 0.26 UJ 0.58 UJ
0.0265 UJ 0.011 U 0.012 U 0.28 UJ 0.31 UJ 0.15 U 0.32 UJ
0.106 UJ 0.045 U 0.05 U 0.5 UJ 0.55 UJ 0.26 U 0.58 UJ
0.106 UJ 0.045 U 0.05 U 0.5 UJ 0.55 UJ 0.26 U 0.58 UJ

0.0229 J 0.0013 0.0017 0.015 J 0.014 J 0.0075 0.017 J
0.0635 J 0.00011 0.00015 0.0062 J 0.0044 J 0.0019 0.0049 J

9.66E-05 UJ 0.00084 0.001 0.0028 UJ 0.0021 J 0.0014 0.0025 J
0.0871 J 0.0042 0.0049 0.028 J 0.026 J 0.013 0.032 J
0.315 J 0.0016 0.0026 0.034 J 0.026 J 0.015 0.027 J
0.115 J 0.0033 0.0048 0.013 J 0.022 J 0.0037 0.0045 J

0.00153 J 3.8E-06 U 8.1E-06 U 0.00094 J 0.0055 UJ 0.0011 UJ 0.011 UJ
0.000569 J 3.5E-06 UJ 6.1E-06 UJ 0.00037 UJ 0.00011 UJ 0.00011 UJ 0.00018 UJ
0.000511 J 7.7E-06 J 2.5E-05 J 0.00051 UJ 0.00015 UJ 0.00015 U 0.00025 UJ
0.0348 J 0.0025 0.0041 0.021 J 0.021 J 0.0074 0.02 J
0.0118 J 0.00042 0.00073 0.0051 J 0.0048 J 0.0015 0.0058 J

0.000279 J 1.6E-05 UJ 1.2E-05 UJ 0.00046 J 0.00013 UJ 0.00013 U 0.00022 UJ
0.014 J 0.00074 0.0013 0.0043 J 0.0052 J 0.0031 0.0055 J

0.000182 UJ 1.5E-05 U 5.4E-05 U 0.00016 UJ 0.00015 UJ 0.00012 U 0.00013 UJ
0.0013 J 0.00021 J 0.00033 0.0031 UJ 0.0028 UJ 0.00093 U 0.0026 UJ

0.000399 J 4.1E-05 J 5.8E-05 0.0003 UJ 5.5E-05 UJ 8E-05 U 8.9E-05 UJ
0.000222 UJ 3.7E-05 UJ 5.1E-05 UJ 0.0018 UJ 0.0013 UJ 0.00086 U 0.0015 UJ
0.000176 UJ 2.9E-05 U 2.5E-05 U 0.001 J 0.00095 UJ 0.00035 U 0.0024 UJ
0.000101 UJ 1.6E-05 J 2.1E-05 J 0.0011 UJ 0.00076 UJ 0.00082 U 0.0018 UJ
0.000573 J 2.5E-06 U 5.8E-06 UJ 0.00087 UJ 0.00026 UJ 0.00026 U 0.00043 UJ
0.000185 J 8.9E-05 0.0002 0.00027 UJ 0.00014 J 4.2E-05 U 0.00012 J
0.00179 J 0.0002 0.00037 0.0013 J 0.0013 J 0.0004 U 0.0015 J
0.0731 J 0.00012 0.00022 0.025 J 0.0037 J 0.0017 0.0037 J

0.00124 UJ 7.9E-05 UJ 0.00013 UJ 0.013 J 0.0086 J 0.0021 0.0099 J
0.000771 J 8E-05 0.00013 J 0.0004 UJ 0.00067 J 0.00019 U 0.00057 UJ
0.0208 UJ 0.00087 UJ 0.00079 UJ
0.0428 J 0.0024 0.0041 0.02 J 0.02 J 0.0072 J 0.02 J
0.0214 J 0.0013 0.0023 0.018 J 0.018 J 0.0091 J 0.017 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B
LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.4 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
7.51 8.36 6.81 8.48 6.65 6.94 7.05 7.33

LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B
8/13/2010 8/13/2010 11/12/2009 11/11/2009 11/4/2009 11/3/2009 11/3/2009 11/4/2009

N N N N N N N N

0.54 UJ 0.5 UJ 0.33 U 0.46 UJ 0.43 UJ 0.54 UJ 0.41 UJ 0.52 UJ
0.3 UJ 0.28 UJ 0.19 U 0.26 UJ 0.24 UJ 0.3 UJ 0.23 UJ 0.29 UJ

0.54 UJ 0.5 UJ 0.33 UJ 0.46 UJ 0.43 UJ 0.54 UJ 0.41 UJ 0.52 UJ
0.54 UJ 0.5 UJ 0.33 UJ 0.46 UJ 0.43 UJ 0.54 UJ 0.41 UJ 0.52 UJ

0.013 J 0.014 J 0.0085 0.01 J 0.012 J 0.029 J 0.0068 J 0.0092 J
0.0067 J 0.0044 J 0.0034 0.0048 J 0.011 J 0.0057 J 0.0039 J 0.0049 J

0.00077 UJ 0.0039 J 0.0016 J 0.0019 J 0.0019 J 0.0099 J 0.0023 J 0.0014 J
0.026 J 0.024 J 0.024 0.03 J 0.028 J 0.08 J 0.018 J 0.025 J
0.071 J 0.027 J 0.02 0.033 J 0.19 J 0.038 J 0.029 J 0.036 J
0.021 J 0.011 J 0.0064 0.0059 J 0.0083 J 1.1 J 0.01 J 0.023 J

0.0072 UJ 0.0021 UJ 0.0003 J 0.00097 J 0.00045 J 0.0011 UJ 0.00034 J 0.00045 J
0.0002 UJ 0.0002 UJ 0.0002 J 0.00016 UJ 0.00012 J 0.00019 J 9.7E-05 UJ 7.7E-05 UJ
0.00031 J 0.00028 UJ 0.00026 J 0.00021 UJ 0.00016 J 0.0006 J 0.00015 J 0.00012 UJ
0.019 J 0.019 J 0.021 0.028 J 0.025 J 0.021 J 0.015 J 0.018 J
0.0058 J 0.0055 J 0.016 U 0.0094 J 0.0096 J 0.0078 J 0.0041 J 0.0053 J

0.00029 J 0.00024 UJ 0.0002 U 0.00022 UJ 0.00012 UJ 0.00032 J 9.7E-05 UJ 8.8E-05 UJ
0.0057 J 0.0045 J 0.0052 0.0067 J 0.0041 J 0.0053 J 0.0052 J 0.0066 J

0.00015 UJ 0.00011 UJ 0.0015 U 0.0015 UJ 0.0012 UJ 0.0013 UJ 0.0008 UJ 0.00096 UJ
0.0018 UJ 0.0018 UJ 0.0026 U 0.0025 UJ 0.0033 UJ 0.0038 UJ 0.00097 UJ 0.0014 UJ

0.00013 UJ 0.00035 UJ 0.0016 J 0.00038 J 9.6E-05 UJ 0.00017 UJ 0.00017 J 0.00027 J
0.0014 UJ 0.00092 UJ 0.019 U 0.0047 UJ 0.0015 UJ 0.0035 UJ 0.00078 UJ 0.0013 UJ
0.0013 UJ 0.00063 UJ 0.0043 U 0.0027 UJ 0.00068 UJ 0.0012 UJ 0.00022 UJ 0.00051 UJ
0.0012 UJ 0.0008 UJ 0.0021 U 0.0015 UJ 4.1E-05 UJ 2.6E-05 UJ 1.7E-05 UJ 1.4E-05 UJ

0.00047 UJ 0.00048 UJ 0.00029 U 0.00032 UJ 0.00016 UJ 0.00014 UJ 0.00011 UJ 7.8E-05 UJ
7.9E-05 J 0.00012 J 0.00016 U 0.00042 UJ 7.2E-05 UJ 0.00021 J 9.1E-05 UJ 0.00012 J
0.0012 J 0.0012 J 0.0015 J 0.0014 J 0.0015 J 0.0013 J 0.0015 J 0.0021 J
0.0039 J 0.0026 J 0.021 0.0038 J 0.003 J 0.011 J 0.0024 J 0.003 J
0.01 J 0.012 J 0.0039 U 0.013 UJ 0.0016 J 0.047 J 0.15 J 0.00064 J

0.00052 J 0.00067 J 0.00038 J 0.0008 J 0.00032 J 0.00032 J 0.00042 J 0.00073 J

0.018 J 0.018 J 0.019 J 0.025 J 0.027 J 0.026 J 0.017 J 0.022 J
0.018 J 0.016 J 0.023 J 0.034 J 0.031 J 0.023 J 0.015 J 0.024 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Notes:
J - Estimated Concentration.
JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT08C LPRT09D LPRT09G LPRT09G 11B-0302 11B-0302 11B-0304 11B-0304
LPRT08C LPRT09D LPRT09G LPRT09G 11B-0302-C1 11B-0302-G2 11B-0304-C1 11B-0304-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
7.43 8.71 8.89 8.89 10.67 10.67 10.69 10.69

LPRT08C LPRT09D LPRT09G LPRT09G-FD 11B-0302-C1AS 11B-0302-G2AS 11B-0304-C1AS 11B-0304-C2AS
11/3/2009 11/2/2009 11/2/2009 11/2/2009 10/26/2011 10/26/2011 10/10/2011 10/10/2011

N N N FD N N N N

0.45 UJ 0.59 UJ 0.2 U 0.21 U 0.042 UJ 0.044 UJ
0.25 UJ 0.33 UJ 0.11 U 0.12 U 0.042 UJ 0.044 UJ
0.45 UJ 0.59 UJ 0.2 U 0.21 U 0.17 UJ 0.18 UJ
0.45 UJ 0.59 UJ 0.2 U 0.21 U 0.17 UJ 0.18 UJ

0.063 J 0.012 J 0.003 0.0032 0.011 0.013 J
0.12 J 0.00076 J 0.00083 J 0.00072 J 0.00527 0.00657 J

0.0029 J 0.0046 J 0.00064 U 0.00012 J 0.00335 0.00206 J
0.2 J 0.035 J 0.0077 0.0064 0.0365 0.0381 J
0.37 J 0.0057 J 0.0049 0.0045 0.0418 0.0516 J
0.026 J 0.013 J 0.0021 0.00046 J 0.65 0.00599 J

0.00046 UJ 0.00071 J 0.00015 J 9E-05 U 0.00117 J 0.00111 J
0.00034 J 7.3E-05 UJ 8E-05 UJ 7.9E-05 UJ 5.78E-05 U 0.000124 UJ
0.00047 J 0.00019 J 0.00013 J 0.00011 U 8.52E-05 U 0.000115 UJ
0.016 J 0.025 J 0.0054 0.0049 0.0257 0.031 J
0.0044 J 0.0074 J 0.0011 J 0.00094 J 0.00865 0.0102 J

0.00018 UJ 0.00012 UJ 0.00016 J 0.00027 J 8.56E-05 U 0.000155 UJ
0.0051 J 0.0081 J 0.0022 0.0021 0.00162 J 0.00152 J

0.00081 UJ 0.001 UJ 0.00045 U 0.00056 U 0.000364 U 0.000233 UJ
0.00099 UJ 0.027 UJ 0.00095 U 0.00057 U 0.000884 U 0.000541 UJ
0.00014 J 0.0049 J 6.2E-05 U 1.7E-05 U 0.0001 U 9.83E-05 Z
0.0012 UJ 0.017 UJ 0.00027 U 0.00039 U 0.000202 U 0.000184 UJ
0.00045 UJ 0.0043 UJ 0.00043 U 0.00012 U 0.000153 U 0.000251 UJ
2.4E-05 UJ 2.7E-05 UJ 6E-06 U 7.7E-06 U 0.00021 U 0.000244 Z
0.00018 J 0.0001 UJ 7.2E-05 U 8.4E-05 U 0.00014 U 6.12E-05 UJ
0.00017 J 0.00024 J 0.0002 J 2.5E-05 U 8.79E-05 Z 0.000128 UJ
0.0013 J 0.0026 J 0.00019 J 0.00015 J 0.000399 J 0.000423 J
0.012 J 0.0039 J 0.0012 J 0.0015 J 0.00162 U 0.00172 J
0.16 J 0.002 J 0.0019 J 0.0019 J 0.00617 U 0.000121 UJ

0.00044 J 0.00093 J 5.2E-05 J 2.3E-05 U 0.000106 J 0.000129 J

0.022 J 0.028 J 0.0073 J 0.006 J 0.0276 0.0348 J
0.02 J 0.025 J 0.0064 J 0.0055 J 0.0152 0.0178 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
11B-0306 11B-0306 11B-0308 11B-0308 11B-0327 11B-0329 11B-0329 11B-0330

11B-0306-C1 11B-0306-C3 11B-0308-C2 11B-0308-C3 11B-0327-C2 11B-0329-C2 11B-0329-C3 11B-0330-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
10.72 10.72 10.74 10.74 10.9 10.9 10.9 10.92

11B-0306-C1AS 11B-0306-C3AS 11B-0308-C2AS 11B-0308-C3AS 11B-0327-C2AS 11B-0329-C2AS 11B-0329-C3AS 11B-0330-C2AS
10/18/2011 10/18/2011 10/11/2011 10/11/2011 9/20/2011 9/14/2011 9/14/2011 10/13/2011

N N N N N N N N

0.046 UJ 0.034 U 0.05 UJ 0.051 UJ
0.046 UJ 0.034 U 0.05 UJ 0.051 UJ
0.19 UJ 0.13 U 0.017 J 0.21 UJ
0.19 UJ 0.13 UJ 0.2 UJ 0.21 UJ

0.0105 J 0.00884 J 0.0105 J 0.00938 J 0.00689 
0.00514 J 0.00423 J 0.0314 J 0.018 J 0.018 
0.00142 J 0.00123 J 0.000635 UJ 0.00176 Z 0.000617 
0.031 J 0.0267 J 0.0564 J 0.022 J 0.0345 
0.0432 J 0.0369 J 0.208 J 0.241 J 0.125 

0.00347 J 0.00358 J 0.0063 J 0.00889 J 0.00415 
0.00108 J 0.000768 J 0.00591 J 0.00123 J 0.00219 

0.000202 J 5.87E-05 UJ 0.000413 UJ 0.000352 J 0.000163 J
0.000261 J 0.000115 UJ 0.000523 UJ 0.000271 J 0.000172 J

0.024 J 0.0191 J 0.0148 J 0.0511 J 0.00559 
0.00916 J 0.00679 J 0.00875 J 0.0233 J 0.00434 

0.000176 UJ 0.00012 UJ 0.000525 UJ 0.000174 UJ 0.000125 J
0.000961 J 0.000834 J 0.00476 J 0.00248 J 0.00573 

0.000145 UJ 0.00038 UJ 0.000989 UJ 0.000525 UJ 6.53E-05 U
0.000303 UJ 0.00058 UJ 0.000996 UJ 0.00118 UJ 0.000163 U
8.94E-05 UJ 5.47E-05 UJ 0.000145 UJ 0.000136 UJ 1.51E-05 U
0.000146 UJ 0.000417 UJ 0.000359 UJ 0.000472 UJ 5.66E-05 U
0.000108 UJ 6.36E-05 UJ 0.000702 UJ 0.00029 UJ 4.1E-05 U
0.000233 J 0.000157 UJ 0.000666 UJ 0.000295 UJ 2.71E-05 U

0.000141 UJ 8.85E-05 UJ 0.000499 UJ 0.000263 J 0.00013 J
0.000105 UJ 5.65E-05 UJ 0.000178 J 0.000135 UJ 5.85E-05 U
0.000238 J 5.57E-05 UJ 0.000254 UJ 6.2E-05 UJ 2.58E-05 U
0.00157 J 0.00132 J 0.0212 J 0.00631 J 0.00558 

0.000973 UJ 0.00341 UJ 0.00133 UJ 0.00788 UJ 0.000333 U
4.74E-05 Z 4.9E-05 Z 4.97E-05 J 1.12E-05 UJ 6.73E-06 U

0.0267 J 0.0207 J 0.024 J 0.0429 J 0.0135 
0.0136 J 0.0122 J 0.00653 J 0.0195 J 0.00213 
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
11B-0330 12A-0473 12A-0476 12A-0477 12E-0355 12E-0356 12E-0357 12E-0358

11B-0330-C4 12A-0473-C5 12A-0476-C3 12A-0477-C2 12E-0355-C02 12E-0356-C04 12E-0357-C02 12E-0358-C01
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
10.92 9.14 9.6 9.8 10.75 10.77 10.83 10.88

11B-0330-C4AS 12A-0473-C5AS 12A-0476-C3AS 12A-0477-C2AS 12E-0355-C2AS 12E-0356-C4AS 12E-0357-C2AS 12E-0358-C1AS
10/13/2011 1/12/2012 2/7/2012 2/8/2012 5/22/2012 5/23/2012 5/24/2012 5/22/2012

N N N N N N N N

0.05 UJ
0.05 UJ
0.039 J
0.2 UJ

0.00695 0.0101 J 0.0114 J 0.000464 4.88E-05 U 4.09E-05 U 0.00017 J
0.00468 0.017 J 0.00391 J 7.7E-05 U 0.00011 U 0.000125 U 0.000105 U
0.00752 0.00304 J 0.000803 J 3.67E-05 U 6.06E-05 U 5.07E-05 U 0.000228 Z
0.0207 0.0327 J 0.0341 J 0.00145 5.38E-05 U 4.42E-05 U 0.000521 
0.0264 0.0882 J 0.0323 J 0.0016 0.000153 U 0.000138 U 0.00128 
0.0237 0.014 J 0.00391 J 0.000315 Z 6.29E-05 U 5.15E-05 U 0.00132 

0.000986 0.00204 J 0.00131 J 0.000102 J 9.47E-06 U 2.05E-05 J 0.000118 J
4.77E-05 J 0.000104 J 0.0002 J 1.36E-05 Z 1.14E-05 U 1.06E-05 U 1.2E-05 U
7.28E-05 J 0.000124 J 0.000108 J 3E-05 J 1.17E-05 U 2.64E-05 J 1.23E-05 U

0.0139 0.0213 J 0.0253 J 0.00181 0.000137 Z 0.000156 J 0.00277 
0.00359 0.00715 J 0.00698 J 0.000453 3.3E-05 Z 2.28E-05 U 0.000891 

1.61E-05 Z 4.63E-05 J 0.000113 J 9.58E-06 U 1.4E-05 U 1.24E-05 U 1.63E-05 U
0.00403 0.00493 J 0.00177 J 0.000517 1.64E-05 U 0.000107 J 0.000559 

7.21E-05 U 0.000107 UJ 6.67E-05 UJ 2.62E-05 U 4.74E-05 U 4.24E-05 U 6.97E-05 U
0.000654 0.001 J 0.000148 UJ 8.47E-05 U 5.83E-05 U 7.91E-05 U 0.00017 U
0.000142 J 0.000127 J 8.16E-05 Z 5.37E-05 J 2.51E-05 U 7.65E-06 U 4.13E-05 J
4.39E-05 U 4.12E-05 UJ 3.41E-05 UJ 2.04E-05 U 2.29E-05 U 1.98E-05 U 3.91E-05 U
3.58E-05 U 6.22E-05 UJ 2.36E-05 UJ 3.2E-05 U 3.56E-05 U 4.76E-05 U 4.45E-05 U
6.41E-05 Z 4.28E-05 UJ 0.000108 J 1.5E-05 U 2.16E-05 U 2.1E-05 U 3.34E-05 U
4.43E-05 J 8.42E-05 J 8.04E-05 J 3.1E-05 J 1.36E-05 U 3.32E-05 J 1.37E-05 U
0.000157 J 9.65E-05 J 0.000161 J 1.83E-05 U 3.81E-06 U 6.47E-06 U 6.76E-05 J
0.00115 0.000694 J 0.000531 J 0.000157 J 9.16E-06 U 4.4E-05 Z 0.000248 Z
0.00183 0.00538 J 0.00191 J 0.000154 U 4.52E-05 U 4.68E-05 U 0.000329 

0.000114 U 0.000182 UJ 7.91E-05 UJ 0.000411 U 0.000231 U 0.000381 U 0.000388 U
0.00047 0.000343 J 0.000161 J 4.09E-05 Z 1.41E-05 J 1.37E-05 U 0.000307 J

0.0142 0.0242 J 0.0246 J 0.00156 5.97E-05 Z 0.000142 J 0.00205 
0.00884 0.0128 J 0.0138 J 0.00111 8.26E-05 Z 7.8E-05 J 0.00287 
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Notes:
J - Estimated Concentration.
JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0359 12E-0360 12E-0360 12E-0361 12E-0362 12E-0363 12E-0364 13B-0520

12E-0359-C05 12E-0360-C02 12E-0360-C02 12E-0361-C01 12E-0362-C01 12E-0363-C02 12E-0364-C02 13B-0520-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
10.94 10.96 10.96 10.98 11.02 11.07 11.1 9.37

12E-0359-C5AS 12E-0360-C2AS 12E-0360-C2AT 12E-0361-C1AS 12E-0362-C1AS 12E-0363-C2AS 12E-0364-C2AS 13B-0520-G1AS
5/23/2012 5/22/2012 5/22/2012 5/21/2012 5/23/2012 5/23/2012 5/23/2012 10/3/2013

N N FD N N N N N

0.00031 0.00164 0.00137 5.13E-05 J 0.005 0.00167 0.000601 0.008 J
3.23E-05 U 6.44E-05 U 0.000144 U 5.63E-05 U 0.0012 0.000381 0.000203 J 0.0034 J

0.00048 0.00221 0.00239 5.12E-05 Z 0.000797 0.000381 0.00132 0.00036 Z
0.000889 0.0051 0.00442 0.000176 J 0.0134 0.00432 0.00186 0.025 J
0.00232 0.00717 0.00833 0.00036 Z 0.00858 0.00341 0.00406 0.028 J
0.00342 0.0162 0.0165 0.000389 0.00428 0.00188 0.0109 0.002 J

9.19E-05 J 0.000191 J 3.09E-05 U 3.28E-05 J 0.000313 J 0.00166 0.000168 J 0.0017 J
9.41E-06 U 9.82E-06 U 2.58E-05 U 1.24E-05 Z 5.55E-05 Z 1.37E-05 U 0.000124 J 5.1E-05 J
1.43E-05 U 3E-05 J 2.74E-05 U 1.76E-05 Z 9.04E-05 J 6.88E-05 Z 0.000165 J 8.2E-05 J

0.00171 0.0263 0.0312 0.000665 0.0162 0.0138 0.00875 0.039 J
0.000454 0.0061 0.00735 0.000214 J 0.00377 0.003 0.0031 0.0072 J

1.71E-05 U 1.32E-05 U 3.27E-05 U 8.57E-06 U 3.03E-05 U 6.7E-05 J 0.00011 Z 1.8E-05 UJ
0.000526 0.00373 0.00364 0.000243 J 0.00416 0.0107 0.00212 0.0028 J

5.32E-05 U 9.63E-05 U 0.000227 U 3.05E-05 U 9.43E-05 U 6.76E-05 U 8E-05 U 8.6E-05 UJ
0.000168 Z 0.00233 J 0.00407 J 4.98E-05 U 0.000927 0.00122 0.00101 0.0016 J
5.92E-05 J 1.7E-05 U 5.08E-05 U 3.9E-05 J 0.000118 Z 0.000118 J 0.000173 J 6.6E-05 UJ
3.73E-05 U 4.05E-05 U 0.000119 U 1.45E-05 U 5.76E-05 U 3.1E-05 U 0.000192 J 5E-05 UJ
2.74E-05 U 3.83E-05 U 7.84E-05 U 2.74E-05 U 6.95E-05 U 6.64E-05 U 4.36E-05 U 2.5E-05 UJ
2.49E-05 U 7.14E-05 J 6.23E-05 U 1.72E-05 U 5.84E-05 U 4.41E-05 U 9.23E-05 Z 2.6E-05 UJ
1.31E-05 U 1.22E-05 U 3.09E-05 U 2.51E-05 J 4.22E-05 J 2.05E-05 U 0.000167 J 3.8E-05 J
8.5E-06 U 0.000461 0.00138 3.03E-05 J 8.32E-05 U 0.000761 0.000248 J 0.00011 J
0.000123 J 0.00365 0.00471 0.000185 J 0.00117 0.000978 0.000679 0.0013 J
0.000556 0.00167 0.00191 0.000217 U 0.0062 0.001 0.00155 0.0018 J
7.11E-05 J 0.000503 U 0.000455 U 9.63E-05 J 5.43E-05 U 0.000251 J 0.000176 J 0.0003 Z
0.000112 J 0.0015 0.00149 6.1E-05 Z 0.000327 J 0.000251 J 0.000491 0.00045 J

0.00154 0.0265 0.0355 0.000526 0.0147 0.0137 0.00886 0.039 J
0.00138 0.0173 0.0208 0.000502 0.00888 0.00913 0.00858 0.021 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Notes:
J - Estimated Concentration.
JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0522 13B-0522 13B-0523 13B-0524 13B-0525 13B-0527 13B-0534 13B-0534

13B-0522-G1 13B-0522-G1 13B-0523-G2 13B-0524-C1 13B-0525-C1 13B-0527-C2 13B-0534-C3 13B-0534-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
9.5 9.5 9.61 9.73 9.85 9.99 10.07 10.07

13B-0522-G1AS 13B-0522-G1AT 13B-0523-G2AS 13B-0524-C1AS 13B-0525-C1AS 13B-0527-C2AS 13B-0534-C3AS 13B-0534-C3AT
10/4/2013 10/4/2013 10/23/2013 10/9/2013 10/9/2013 10/8/2013 10/7/2013 10/7/2013

N FD N N N N N FD

0.0091 J 0.01 J 0.013 J 0.01 J 0.013 J 0.00063 0.0095 J 0.0096 J
0.0042 J 0.0051 J 0.0059 J 0.0041 J 0.0062 J 0.00036 J 0.042 J 0.04 J
0.00096 J 0.00082 J 0.0032 J 0.0013 J 0.0016 J 4.7E-05 U 0.00031 UJ 0.00061 Z
0.027 J 0.032 J 0.038 J 0.031 J 0.039 J 0.0023 0.04 J 0.041 J
0.032 J 0.038 J 0.044 J 0.038 J 0.049 J 0.0033 0.19 J 0.19 J
0.0038 J 0.01 J 0.0037 J 0.0054 J 0.0065 J 0.00083 0.0033 J 0.0038 J
0.0017 J 0.0021 J 0.001 J 0.0014 J 0.0021 J 0.00031 J 0.0016 J 0.0015 J
6.2E-05 J 7.4E-05 J 8.8E-05 J 6.2E-05 J 6.4E-05 J 0.00022 J 0.0002 J 0.00022 J
9.8E-05 J 0.00013 J 0.00016 J 8.1E-05 J 0.0001 J 0.00016 J 0.0002 J 0.00023 J
0.022 J 0.027 J 0.023 J 0.03 J 0.031 J 0.0022 0.013 J 0.012 J
0.0057 J 0.0066 J 0.0062 J 0.0076 J 0.0082 J 0.00064 0.0057 J 0.0056 J

1.8E-05 UJ 2.5E-05 UJ 3.4E-05 UJ 1.6E-05 UJ 2.9E-05 UJ 9.7E-05 J 7.8E-05 J 8.5E-05 J
0.0054 J 0.0058 J 0.0084 J 0.0014 J 0.0051 J 0.00083 0.0058 J 0.0063 J

8.3E-05 UJ 9.5E-05 UJ 0.00023 UJ 0.00011 UJ 0.00013 UJ 4.4E-05 U 0.00018 UJ 0.00022 UJ
0.00092 J 0.00084 J 0.0011 J 0.00015 UJ 0.0009 J 0.00033 J 0.00046 J 0.00021 UJ
0.0002 J 0.00017 J 0.0002 J 0.00011 J 0.0002 J 0.00023 J 0.0001 J 0.00013 J

4.5E-05 UJ 6E-05 UJ 9.6E-05 UJ 7.7E-05 UJ 5.8E-05 UJ 0.00015 J 9E-05 UJ 0.00011 UJ
2.5E-05 UJ 3.3E-05 UJ 4.9E-05 UJ 3.6E-05 UJ 3.9E-05 UJ 0.00011 Z 6.4E-05 UJ 5.5E-05 UJ
2.9E-05 UJ 3.5E-05 UJ 7.9E-05 J 2.8E-05 UJ 3.5E-05 UJ 0.00025 J 5.6E-05 UJ 6.7E-05 UJ
3.7E-05 J 2.3E-05 UJ 4.9E-05 J 4.9E-05 J 5.6E-05 J 0.00016 J 7.5E-05 J 0.00011 J
9.5E-05 J 6.2E-05 Z 8.1E-05 J 7.5E-05 J 9.4E-05 J 7E-05 J 5.7E-05 J 0.00011 J
0.0011 J 0.0013 J 0.0023 J 0.00029 J 0.001 J 0.00035 J 0.00079 J 0.00082 J
0.0028 J 0.0028 J 0.0044 J 0.0018 J 0.0029 J 0.0004 U 0.039 J 0.034 J

0.0001 UJ 0.00013 UJ 0.00057 UJ 0.00019 UJ 0.00031 UJ 5.6E-05 U 0.00038 UJ 0.00036 UJ
0.00041 J 0.00047 J 0.00064 J 0.0001 J 0.00047 UJ 9.9E-05 J 0.00027 J 0.00029 J

0.02 J 0.025 J 0.022 J 0.028 J 0.03 J 0.0019 0.014 J 0.014 J
0.013 J 0.017 J 0.015 J 0.016 J 0.018 J 0.0013 0.0077 J 0.0069 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Notes:
J - Estimated Concentration.
JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0536 13B-0539 13B-0539 13B-0542 13B-0543 13B-0548 13B-0549 13B-0550

13B-0536-C1 13B-0539-C2 13B-0539-C2 13B-0542-C2 13B-0543-G1 13B-0548-C1 13B-0549-C2 13B-0550-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
10.22 10.45 10.45 11.01 11.19 11.46 11.67 11.71

13B-0536-C1AS 13B-0539-C2AS 13B-0539-C2AT 13B-0542-C2AS 13B-0543-G1AS 13B-0548-C1AS 13B-0549-C2AS 13B-0550-C3AS
10/10/2013 10/16/2013 10/16/2013 10/11/2013 10/11/2013 10/18/2013 10/17/2013 9/26/2013

N N FD N N N N N

0.006 0.0077 0.0088 0.00018 U 0.017 J 0.0071 0.0008 0.0053 J
0.0029 0.0077 0.0092 5.4E-05 U 0.0044 J 0.0018 0.00036 0.0021 J
0.0015 0.00026 Z 0.00057 Z 0.00025 U 0.0034 J 0.0015 0.00015 Z 0.00069 J
0.019 0.026 0.03 0.00057 J 0.054 J 0.02 0.0024 0.017 J
0.022 0.049 0.059 0.00056 J 0.045 J 0.017 0.0033 0.02 J
0.0063 0.0019 0.0031 0.00042 U 0.011 J 0.0032 0.00065 0.0032 J
0.0014 0.0012 0.0015 0.00025 U 0.0033 J 0.0012 0.00021 J 0.0017 J

4.1E-05 J 0.00012 J 0.00012 J 6E-05 U 5.5E-05 J 2.2E-05 Z 8.2E-06 U 3.2E-05 J
6.6E-05 J 0.0001 U 9.4E-05 U 7.5E-05 U 0.0001 J 8.6E-05 U 2.3E-05 U 5.2E-05 J

0.014 0.0053 0.0066 0.00036 J 0.077 J 0.014 0.0029 0.025 J
0.0036 0.0017 0.002 0.00014 U 0.015 J 0.0037 0.0007 0.006 J

2.7E-05 U 1.7E-05 U 4E-05 J 8.1E-05 U 3.8E-05 UJ 1.7E-05 U 1.1E-05 U 1.7E-05 UJ
0.0034 0.0028 0.003 0.00012 U 0.015 J 0.0073 0.00082 0.0018 J

8.8E-05 U 8.3E-05 U 6.7E-05 U 0.00023 U 0.00019 UJ 9E-05 U 3.2E-05 U 0.0001 UJ
0.00043 Z 0.00018 U 0.00032 U 0.00038 U 0.0044 J 0.0004 Z 0.00011 J 0.00072 J
0.00014 J 6.5E-05 U 5.4E-05 U 5.3E-05 U 0.00064 J 9.7E-05 U 3.5E-05 U 0.00014 J
5.1E-05 U 5.3E-05 U 4.6E-05 U 0.00022 U 8.2E-05 UJ 6.6E-05 U 2.4E-05 U 3.8E-05 UJ
3.9E-05 U 3.3E-05 U 2.6E-05 U 4.3E-05 U 3E-05 UJ 3.6E-05 U 1.5E-05 U 2.4E-05 UJ
2.8E-05 U 2.7E-05 U 6E-05 U 0.00015 U 0.0002 J 3.6E-05 U 1.5E-05 U 1.8E-05 UJ
0.00077 5.9E-05 J 7E-05 J 7.8E-05 U 4.7E-05 Z 3.7E-05 J 1.4E-05 U 1.5E-05 UJ
5.4E-05 J 2.4E-05 U 3.2E-05 U 2.7E-05 U 0.00068 J 3.4E-05 J 2E-05 Z 9.8E-05 J
0.00072 0.00038 U 0.00038 U 2.4E-05 U 0.0043 J 0.00036 J 0.00023 J 0.00059 J
0.0019 U 0.0016 0.0019 0.0033 U 0.0024 J 0.001 U 0.00051 U 0.0012 UJ

0.00024 U 0.00016 U 0.00014 U 0.00062 U 0.00027 UJ 0.00064 U 5.6E-05 U 0.00014 UJ
0.0003 U 0.00014 J 0.00015 J 7.8E-06 U 0.002 J 0.00016 J 9.6E-05 J 0.00028 J

0.013 0.0059 0.0078 0.00027 J 0.063 J 0.014 0.0026 0.023 J
0.0087 0.0029 0.0036 0.00016 J 0.043 J 0.0086 0.0018 0.015 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Notes:
J - Estimated Concentration.
JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0551 13B-0567 13B-0575 13B-0577 2008 CLRC-060 2008 CLRC-060 2008 CLRC-065 2008 CLRC-065

13B-0551-C2 13B-0567-G2 13B-0575-C4 13B-0577-G1 08A-060-C1 08A-060-C2 08A-065-C1 08A-065-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR 3R 3R PR PR PR PR
11.77 9.33 11.21 11.21 9.57 9.57 10.55 10.55

13B-0551-C2AS 13B-0567-G2AS 13B-0575-C4AS 13B-0577-G1AS 08A-0060-C1AS 08A-0060-C2AS 08A-0065-C1AS 08A-0065-C3AS
9/24/2013 10/4/2013 10/17/2013 10/18/2013 8/6/2008 8/6/2008 8/28/2008 8/28/2008

N N N N N N N N

0.0236 UJ 0.023 UJ
0.0236 UJ 0.023 UJ
0.0945 UJ 0.093 UJ
0.0945 UJ 0.093 UJ

0.012 0.014 J 0.0076 J 0.011 J 0.0142 J 0.0089 J
0.0022 0.0069 J 0.026 J 0.0019 J 0.00393 J 0.004 J

0.00011 U 0.00061 J 0.0013 UJ 0.0041 J 0.00301 J 4.5E-05 UJ
0.04 0.042 J 0.041 J 0.034 J 0.0411 J 0.022 J
0.02 0.051 J 0.18 J 0.026 J 0.0435 J 0.033 J

0.0017 0.0024 J 0.0025 UJ 0.019 J 0.0145 J 0.0049 J
0.001 0.0027 J 0.0014 UJ 0.00067 J 0.00395 J 0.00081 J

9.6E-05 J 0.00013 J 0.00022 J 4.7E-05 J 5.88E-05 J 4.3E-05 J
0.00026 J 0.00017 J 0.00018 UJ 9.2E-05 J 0.000123 J 9.8E-05 J

0.038 0.033 J 0.017 J 0.051 J 0.0786 J 0.034 J
0.0082 0.0088 J 0.0069 J 0.01 J 0.016 J 0.0081 J

0.00019 J 2.7E-05 UJ 9.9E-05 UJ 1.1E-05 UJ 3.3E-05 J 1.7E-05 UJ
0.0043 0.0091 J 0.0031 J 0.016 J 0.0123 J 0.0038 J

0.00011 U 0.00012 UJ 0.00033 UJ 0.0001 UJ 0.00011 UJ 5.1E-05 UJ
0.0011 0.00086 J 0.0006 UJ 0.0021 J 0.00284 J 0.00096 J

0.00011 J 0.00022 J 8.2E-05 UJ 0.00037 J 0.000571 J 0.0002 J
4.1E-05 U 6E-05 UJ 0.00035 UJ 5.9E-05 UJ 0.000107 UJ 4.1E-05 UJ
2.9E-05 U 4E-05 UJ 0.00015 UJ 3.1E-05 UJ 3.36E-05 UJ 4.1E-05 UJ
2.3E-05 U 4.4E-05 UJ 0.00019 UJ 0.00015 UJ 8.79E-05 J 5E-05 UJ
7.9E-05 J 2.5E-05 UJ 9.8E-05 UJ 6.7E-05 UJ 0.000118 UJ 4.3E-05 J
4.4E-05 Z 5.5E-05 J 3.3E-05 UJ 0.00018 J 0.000343 J 0.00013 J
0.00041 0.0016 J 0.00031 UJ 0.0047 J 0.00206 J 0.00074 J
0.002 0.004 J 0.013 J 0.0017 J 0.00266 J 0.0027 J

0.00011 U 0.0002 UJ 0.0029 UJ 0.00014 UJ 0.000744 UJ 0.00018 UJ
0.00022 J 0.00058 J 0.00015 J 0.0022 J 0.000874 J 0.00032 J

0.00408 UJ 0.00078 UJ
0.04 0.031 J 0.018 J 0.042 J 0.0683 J 0.032 J
0.022 0.02 J 0.0091 J 0.03 J 0.0461 J 0.018 J

Page 19 of 27

AECOM

Final

July 2017



Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
2008 CLRC-109 2008 CLRC-109 2008 CLRC-110 2008 CLRC-110 2008 CLRC-114 2008 CLRC-114 LPRC10A LPRC12A

08A-109-C2 08A-109-C3 08A-110-C1 08A-110-C2 08A-114-C2 08A-114-C3 LPRC10A LPRC12A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

3R 3R 3R 3R PR PR PR PR
11.21 11.21 11.21 11.21 9.6 9.6 9.6 11.17

08A-0109-C2AS 08A-0109-C3AS 08A-0110-C1AS 08A-0110-C2AS 08A-0114-C2AS 08A-0114-C3AS LPRC10A LPRC12A
8/21/2008 8/21/2008 8/25/2008 8/25/2008 9/18/2008 9/18/2008 8/13/2010 8/13/2010

N N N N N N N N

0.025 UJ 0.019 U 0.02 UJ 0.44 UJ 0.3 UJ
0.025 UJ 0.019 U 0.02 UJ 0.25 UJ 0.17 U
0.1 UJ 0.075 U 0.082 UJ 0.44 UJ 0.3 U
0.1 UJ 0.075 U 0.082 UJ 0.44 UJ 0.3 U

0.0001 J 0.016 0.081 0.0092 J 0.013 
1.6E-05 J 0.0019 0.0044 0.0038 J 0.0019 

3.4E-06 UJ 0.0055 0.012 0.0013 J 0.00093 U
0.00029 J 0.055 0.2 0.018 J 0.03 
0.00012 J 0.028 0.033 0.024 J 0.017 
2.6E-05 J 0.016 0.036 J 0.0045 J 0.0033 

4.5E-06 UJ 0.0023 0.0013 U 0.0012 J 0.0017 UJ
1.8E-06 UJ 4.1E-05 U 0.00095 0.0002 UJ 0.00011 J
6.1E-06 UJ 8.5E-05 U 0.00016 J 0.00027 UJ 8.9E-05 U
0.00028 J 0.067 0.062 J 0.02 J 0.021 
4.8E-05 J 0.013 0.0091 0.0061 J 0.0046 
2E-06 UJ 3.3E-05 UJ 5.9E-05 U 0.00024 UJ 7.8E-05 U

5.3E-05 UJ 0.0094 0.031 0.0054 J 0.0012 J
2E-05 UJ 5.5E-05 U 7.2E-05 U 0.00012 UJ 9.9E-05 U

3.1E-05 UJ 0.0032 0.0032 0.0017 UJ 0.0011 U
1.6E-05 UJ 0.00038 J 0.00025 U 0.00016 UJ 0.0001 U

 R 0.00018 UJ 0.00013 U 0.0011 UJ 0.0013 U
4.8E-06 UJ 3.2E-05 U 7.8E-05 J 0.0011 UJ 0.0005 U
1.9E-06 UJ 5.4E-05 UJ 0.00015 U 0.0011 UJ 0.00045 U
3.8E-06 UJ 5.6E-05 U 0.00065 U 0.00046 UJ 0.00015 U
2E-06 UJ 0.00021 J 0.00026 J 0.00011 J 4.7E-05 J

1.7E-05 UJ 0.0023 0.0017 0.0014 UJ 0.00021 U
9.4E-06 UJ 0.0013 0.015 0.0016 J 0.00046 J
1E-05 UJ 0.00036 UJ 0.0012 UJ 0.011 J 0.01 
6.1E-06 J 0.0015 0.0017 0.00037 UJ 0.00036 U

0.00089 UJ 0.0046 UJ 0.0025 U
0.00021 J 0.055 0.058 J 0.018 J 0.02 J
0.00011 J 0.038 0.025 0.015 J 0.017 J

Page 20 of 27

AECOM

Final

July 2017



Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F
LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
9.69 10.61 10.96 11.25 9.62 10.6 10.75 11.01

LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F
11/12/2009 11/12/2009 11/12/2009 11/12/2009 10/30/2009 10/28/2009 10/27/2009 10/29/2009

N N N N N N N N

0.35 UJ 0.23 U 0.22 U 0.31 U 0.2 UJ 0.33 U 0.35 UJ 0.28 U
0.2 UJ 0.13 U 0.12 U 0.17 U 0.11 U 0.19 U 0.2 UJ 0.15 U
0.35 UJ 0.23 U 0.22 U 0.31 U 0.2 UJ 0.33 U 0.35 UJ 0.28 U
0.35 UJ 0.23 U 0.22 U 0.31 U 0.2 U 0.33 U 0.35 UJ 0.28 U

0.0094 0.0031 0.0026 0.0076 0.0058 0.0023 0.0071 0.0026
0.0026 0.00094 J 0.00094 U 0.0015 J 0.00093 U 0.0011 J 0.002 J 0.00071 U

0.0021 U 0.00083 U 0.00098 U 0.0021 J 0.0014 J 0.00075 J 0.0017 J 0.0012 J
0.026 0.0091 0.018 0.027 0.018 0.0068 0.021 0.007
0.02 0.0058 0.006 0.014 J 0.0074 0.0076 0.017 0.0077

0.0024 0.0014 J 0.0017 J 0.0095 0.0044 0.022 0.0059 0.0024 
0.00042 J 0.00014 J 0.0002 J 0.0011 J 0.00012 J 0.00015 J 0.0009 J 0.00017 U

0.00028 UJ 0.00017 UJ 0.00018 UJ 0.00039 UJ 0.00014 UJ 5E-05 UJ 4.9E-05 UJ 0.00014 UJ
0.00037 U 0.00023 U 0.00024 U 0.00052 U 0.00019 U 6.5E-05 U 6.1E-05 J 0.0002 U

0.027 0.0038 0.0034 0.042 0.031 0.0065 0.021 0.0063
0.0078 U 0.0019 U 0.00071 J 0.0051 J 0.0098 0.0016 J 0.0053 0.0018 J

0.00039 U 0.00024 U 0.00025 U 0.00056 U 0.00015 U 6.7E-05 U 4.5E-05 U 0.00028 U
0.0034 0.0016 J 0.00073 J 0.0065 0.0036 0.0018 J 0.0049 0.0024 

0.0023 U 0.00013 J 0.00099 U 0.002 U 0.0012 U 0.00061 U 0.00077 U 0.0012 U
0.0016 U 0.00079 U 0.0028 U 0.0032 U 0.0013 U 0.0011 J 0.00078 U 0.0015 U
0.00076 J 0.00028 U 0.00018 J 0.00062 U 0.00012 J 6.8E-05 J 0.00018 J 8E-05 U
0.0088 U 0.0022 U 0.00029 U 0.011 U 0.00028 U 0.00053 U 0.00065 U 0.0011 U
0.0027 U 9.8E-05 U 0.0012 U 0.0055 U 0.00074 J 0.00029 U 0.00026 U 0.00056 U
0.0017 U 0.00062 U 0.0012 U 0.002 U 1.3E-05 U 1.3E-05 U 1.5E-05 U 2.8E-05 U

0.00057 U 0.00035 U 0.00037 U 0.00081 U 0.00015 U 5E-05 U 5.6E-05 U 0.00011 U
0.00025 U 0.00033 U 0.00012 U 0.0002 J 0.0002 U 5.2E-05 J 0.00013 J 4.4E-05 U
0.0013 J 0.00026 J 0.00014 J 0.0008 J 0.0013 J 0.0006 J 0.0015 J 0.00077 J
0.003 0.0012 J 0.00061 J 0.0016 J 0.00039 J 0.00071 J 0.0014 J 0.0006 J

0.014 U 0.0035 U 0.0032 U 0.0055 U 0.0052 0.0021 J 0.028 0.0026 
0.00053 J 0.0001 J 7.7E-05 J 0.00051 J 0.00039 J 0.00023 J 0.00065 J 0.00029 J

0.021 J 0.0031 J 0.0033 J 0.038 J 0.04 J 0.0056 J 0.021 J 0.0081 J
0.018 J 0.0041 J 0.0019 J 0.041 J 0.031 J 0.0057 J 0.02 J 0.0069 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Notes:
J - Estimated Concentration.
JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

RM 9-12 RM 9-12 RM 9-12 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
LPRT12D LPRT12E LPRT12E 13B-0553 13B-0554 13B-0556 13B-0561 13B-0563
LPRT12D LPRT12E LPRT12E 13B-0553-C2 13B-0554-C4 13B-0556-C2 13B-0561-C1 13B-0563-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
11.63 11.75 11.75 12.32 12.33 12.69 13.73 14.44

LPRT12D LPRT12E LPRT12E-FD 13B-0553-C2AS 13B-0554-C4AS 13B-0556-C2AS 13B-0561-C1AS 13B-0563-C1AS
10/23/2009 10/22/2009 10/22/2009 10/16/2013 10/14/2013 10/7/2013 9/30/2013 9/24/2013

N N FD N N N N N

0.31 U 0.4 UJ 0.4 UJ
0.17 U 0.22 UJ 0.22 UJ
0.31 U 0.4 UJ 0.4 UJ
0.31 U 0.4 UJ 0.4 UJ

0.0038 0.0034 J 0.0044 J 0.0017 0.0087 J 0.0064 J 0.036 0.0017 
0.0018 J 0.0082 J 0.0097 J 0.00075 0.0026 0.0029 J 0.017 0.00025 J
0.0013 U 0.0033 J 0.003 J 0.00022 Z 0.00048 Z 0.00091 J 0.011 0.00016 Z

0.012 0.0092 J 0.012 J 0.0053 0.018 J 0.021 J 0.11 0.0047 
0.013 0.066 J 0.08 J 0.0074 0.021 0.033 J 0.2 J 0.0027 

0.0024 0.014 J 0.018 J 0.0012 0.0022 Z 0.0042 J 0.045 0.00082 
0.00048 J 0.0014 J 0.0015 J 0.00041 0.00094 0.001 J 0.013 0.00029 J
4E-05 UJ 0.0001 J 0.00013 J 1.3E-05 U 4.5E-05 Z 0.00025 J 0.00032 J 6E-05 J
6.2E-05 U 0.00013 J 8E-05 UJ 2.6E-05 J 4.3E-05 Z 0.00022 J 0.00035 J 8.4E-05 J

0.011 0.023 J 0.027 J 0.0066 0.05 J 0.031 J 0.023 0.0048 
0.0033 0.0073 J 0.01 J 0.0019 0.01 J 0.0077 J 0.0068 0.001 

5.5E-05 U 8.7E-05 J 7.2E-05 UJ 1.6E-05 U 2E-05 U 0.00013 J 0.00021 J 1.7E-05 U
0.0038 0.009 J 0.0097 J 0.0011 0.0023 0.0024 J 0.014 0.0019 

0.00058 U 0.00067 UJ 0.0016 UJ 4.8E-05 U 0.0001 U 0.00011 UJ 0.0002 U 6.1E-05 U
0.0025 J 0.0005 UJ 0.00084 UJ 0.00021 J 0.0036 0.00028 UJ 0.00022 U 0.00032 J

0.00091 U 0.00028 UJ 0.0002 J 3.6E-05 U 5.4E-05 U 0.00018 J 0.00016 J 6.6E-05 J
0.0021 U 0.00056 UJ 0.00073 UJ 3.4E-05 U 5E-05 U 5.5E-05 UJ 9.8E-05 U 3.3E-05 U
0.0019 U 0.00086 UJ 0.00055 UJ 2.4E-05 U 2E-05 U 3.4E-05 UJ 0.00013 Z 3E-05 U
1.3E-05 U 0.0004 UJ 0.00038 UJ 1.9E-05 U 3.5E-05 U 0.00015 J 0.00028 J 1.9E-05 U
5.3E-05 U 8.4E-05 J 0.00011 UJ 1.6E-05 U 6.4E-05 U 0.00023 J 0.00038 J 1.4E-05 U
7.9E-05 J 0.00027 J 0.00013 UJ 3.5E-05 J 0.0065 0.00015 J 0.00026 J 1.6E-05 Z
0.001 J 0.0013 J 0.0015 J 0.00031 J 0.00058 0.0012 J 0.00036 J 0.00048 
0.001 J 0.0048 J 0.0031 J 0.00067 U 0.0014 0.0013 J 0.0021 0.001 U
0.016 0.0011 UJ 0.0027 UJ 0.0001 U 0.00012 U 0.00013 UJ 0.00029 U 8.6E-05 U

0.00039 J 0.00051 J 0.00061 J 0.00013 J 0.00023 J 0.00031 J 0.00013 J 0.00014 Z

0.011 J 0.026 J 0.029 J 0.0063 0.051 J 0.028 J 0.036 0.0044 
0.011 J 0.027 J 0.025 J 0.0036 0.023 J 0.014 J 0.0079 0.0026 
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg

Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
13B-0563 13B-0571 13B-0574 2008 CLRC-074 2008 CLRC-074 2008 CLRC-082 2008 CLRC-082 2008 CLRC-084

13B-0563-C1 13B-0571-C3 13B-0574-C2 08A-074-C1 08A-074-C2 08A-082-C1 08A-082-C2 08A-084-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
14.44 12.81 13.48 12.56 12.56 14.09 14.09 14.22

13B-0563-C1AT 13B-0571-C3AS 13B-0574-C2AS 08A-0074-C1AS 08A-0074-C2AS 08A-0082-C1AS 08A-0082-C2AS 08A-0084-C1AS
9/24/2013 10/4/2013 10/2/2013 8/18/2008 8/18/2008 12/10/2008 12/10/2008 12/9/2008

FD N N N N N N N

0.02 UJ 0.021 UJ 0.013 U
0.02 UJ 0.021 UJ 0.013 U
0.082 UJ 0.083 UJ 0.053 U
0.024 J 0.083 UJ 0.053 U

0.0011 0.0025 J 0.0092 0.0065 J 0.0032 0.0018 
4.5E-05 U 0.00081 J 0.0035 0.0022 J 0.00046 0.00022 
3.8E-05 U 0.00017 UJ 0.00037 U 0.0019 J 0.00068 0.00021 

0.0033 0.0078 J 0.03 0.021 J 0.0095 0.0046 
0.0023 0.0092 J 0.027 0.024 J 0.0097 0.0032 

0.00077 0.0027 J 0.65 J 0.0061 J 0.0036 0.0014 
0.00028 J 0.00057 J 0.001 0.00094 J 0.00078 0.00021 
4.9E-05 J 2.5E-05 UJ 9.3E-05 J 3.8E-05 UJ 0.00056 2E-05 U
6.2E-05 J 3.2E-05 UJ 8.8E-05 J 6.2E-05 UJ 3.1E-05 J 2.3E-05 J
0.0039 0.035 J 0.0073 0.034 J 0.024 0.0054 

0.00095 0.0052 J 0.002 0.0084 J 0.005 0.0012 
1.9E-05 U 3.5E-05 UJ 6.3E-05 J 2E-05 UJ 6E-06 U 1.1E-05 J

0.0013 0.0049 J 0.0042 0.0045 J 0.0021 0.0011 
6.9E-05 U 0.00012 UJ 0.00016 U 9.8E-05 UJ 6.9E-05 U 2.8E-05 U
0.00021 J 0.001 J 0.00011 U 0.0018 J 0.00094 0.00027 
4.2E-05 J 0.00011 UJ 3E-05 U 0.00036 J 0.00025 3.9E-05 J
5.1E-05 U 5.5E-05 UJ 4.9E-05 U 0.0004 UJ 3.6E-05 U 2.7E-06 U
3.2E-05 U 4.3E-05 UJ 4.1E-05 U 4.7E-05 UJ 4.3E-05 U 6.6E-06 U
2.5E-05 U 5.3E-05 UJ 4E-05 U 6.7E-05 UJ 3.5E-05 U 7.1E-06 U
1.7E-05 U 3.3E-05 UJ 2.8E-05 U 4.2E-05 UJ 2.2E-05 U 1.5E-05 U
3E-05 Z 0.0001 J 4.2E-05 J 0.00024 UJ 0.00013 1.9E-05 U
0.0003 J 0.0012 J 0.00016 J 0.001 J 0.00051 0.00022 

0.00062 U 0.00083 J 0.0015 U 0.0014 J 0.00062 0.00048 
4.8E-05 U 0.00011 UJ 0.00012 U 0.0054 JN 0.00043 UJ 0.00048 UJ
0.00013 J 0.00042 J 7.3E-05 J 0.00058 J 0.00032 0.0001 

0.003 UJ 0.00039 U 0.00056 U
0.0038 0.036 J 0.0098 0.031 J 0.02 0.0054 
0.0023 0.018 J 0.0027 0.021 J 0.014 0.003 
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
2008 CLRC-085 2008 CLRC-085 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B

08A-085-C1 08A-085-C2 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
14.81 14.81 12.38 14.14 12.86 12.29 12.59 14.09

08A-0085-C1AS 08A-0085-C2AS LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B
12/11/2008 12/11/2008 8/16/2010 8/13/2010 11/12/2009 10/8/2009 10/9/2009 10/26/2009

N N N N N N N N

0.021 UJ 0.25 UJ 0.25 UJ 0.44 UJ 1.5 UJ 0.98 UJ 0.75 UJ
0.021 UJ 0.14 U 0.14 UJ 0.24 UJ 0.81 UJ 0.55 UJ 0.42 UJ
0.085 UJ 0.25 U 0.25 UJ 0.44 UJ 1.5 UJ 0.98 UJ 0.75 UJ
0.085 UJ 0.25 U 0.25 UJ 0.44 UJ 1.5 UJ 0.98 UJ 0.75 UJ

0.0036 0.021 0.0013 J 0.0074 J 0.0066 J 0.0047 0.0082 J
0.00044 0.0015 U 0.00062 U 0.0029 J 0.003 J 0.0013 J 0.0024 J
0.00059 0.0034 0.0011 U 0.02 J 0.0015 J 0.0014 J 0.0023 J
0.011 0.028 0.0027 0.019 J 0.018 J 0.014 0.026 J
0.007 0.0058 0.002 J 0.028 J 0.03 J 0.015 0.021 J
0.003 0.007 0.001 U 0.0098 J 0.0054 J 0.0051 0.0093 J

0.00096 0.00013 J 0.00025 J 0.00053 J 0.0013 J 0.00098 J 0.0015 J
0.00028 J 0.00021 UJ 0.00016 UJ 0.00022 UJ 6.7E-05 UJ 0.0001 J 5.6E-05 J
0.00013 U 0.00029 U 0.00022 U 0.0003 UJ 7.9E-05 J 0.00032 J 0.00011 J

0.014 0.034 0.0052 0.036 J 0.02 J 0.021 0.03 J
0.0031 0.0074 0.0013 J 0.014 UJ 0.0065 J 0.0056 0.008 J
4E-05 J 0.00025 U 0.00019 U 0.00031 UJ 9.1E-05 UJ 7.2E-05 U 6.6E-05 UJ
0.0038 0.014 0.001 J 0.0051 J 0.0047 J 0.0071 0.0083 J

5.9E-05 U 0.00033 U 7.8E-05 U 0.0026 UJ 0.0015 UJ 0.0005 U 0.00075 UJ
0.00077 0.0012 U 0.00063 U 0.0031 UJ 0.0013 UJ 0.0012 U 0.00079 UJ

0.00018 U 0.00017 U 8.8E-05 U 0.00053 UJ 0.0002 J 9.9E-05 J 0.00025 J
4.2E-05 U 0.001 U 0.00063 U 0.016 UJ 0.0012 UJ 0.001 U 0.00077 J
4.7E-05 U 0.00045 U 0.0006 U 0.0045 UJ 0.00064 UJ 0.0045 U 0.00054 UJ
2.4E-05 U 0.00084 U 0.0006 U 0.0024 UJ 0.00014 UJ 0.00013 U 2.1E-05 UJ
0.00014 U 0.00049 U 0.00038 U 0.00045 UJ 0.00012 UJ 9.5E-05 U 5.8E-05 J
8.1E-05 J 6.2E-05 J 4.6E-05 J 0.00025 J 0.00023 J 0.00044 J 0.00024 J
0.0007 0.0009 J 0.00018 U 0.0011 J 0.0012 J 0.0014 J 0.0022 J

0.00097 0.0051 0.00025 J 0.0014 J 0.0014 J 0.001 J 0.0022 J
0.0006 UJ 0.0032 0.0089 0.0058 UJ 0.028 UJ 0.0059 U 0.03 J
0.00033 J 0.00056 J 0.00023 U 0.00024 J 0.00048 J 0.00065 J 0.00088 J
0.0083 U

0.012 0.034 J 0.0046 J 0.033 J 0.02 J 0.024 J 0.029 J
0.0083 0.026 J 0.0038 J 0.029 J 0.022 J 0.023 J 0.025 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 12-15 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRT15D 2008 CLRC-089 2008 CLRC-090 2008 CLRC-090 2008 CLRC-092 2008 CLRC-096 2008 CLRC-096 2008 CLRC-112
LPRT15D 08A-089-C2 08A-090-C1 08A-090-C5 08A-092-C4 08A-096-C2 08A-096-C3 08A-112-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.75 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR SR
14.24 15.5 15.63 15.63 16 17.08 17.08 15.55

LPRT15D 08A-0089-C2AS 08A-0090-C1AS 08A-0090-C5AS 08A-0092-C4AS 08A-0096-C2AS 08A-0096-C3AS 08A-0112-C2AS
10/21/2009 9/17/2008 9/11/2008 9/11/2008 9/25/2008 9/24/2008 9/24/2008 9/16/2008

N N N N N N N N

0.23 U 0.012 U 0.013 U 0.016 U 0.013 U
0.13 U 0.012 U 0.013 U 0.016 U 0.013 U
0.23 U 0.048 U 0.051 U 0.066 U 0.052 U
0.23 U 0.048 U 0.051 U 0.066 U 0.052 U

0.00041 J 0.0023 0.00053 0.00044 0.0028 0.0018 
0.00032 U 0.00028 J 6.6E-05 5.1E-05 J 0.00035 J 0.00021 J
0.00067 J 0.00049 J 0.0014 0.00013 0.00063 0.00059 J
0.0011 J 0.0079 0.0017 0.0013 0.0093 0.0062
0.0033 0.0054 0.0012 0.00055 J 0.0051 0.0064
0.0023 0.0022 0.004 0.00044 0.0034 0.0024

0.00023 J 0.00025 J 2.6E-05 J 3.5E-05 U 0.00074 0.00055 
1.5E-05 UJ 3.3E-05 UJ 1.9E-05 U 1.8E-05 U 2.4E-05 U 3.3E-05 U
2.3E-05 U 3.6E-05 UJ 6.9E-05 1.3E-05 U 3.6E-05 J 3.8E-05 UJ

0.0058 0.016 0.0015 0.0009 0.013 0.016
0.0016 U 0.003 0.00035 0.00021 0.0034 0.0027 
2.4E-05 U 1E-05 U 1.4E-05 J 8.8E-05 UJ 9.6E-06 U 1.4E-05 U
0.0011 J 0.004 0.00098 0.00042 0.0018 0.006 

0.00013 U 3.4E-05 U 1.1E-05 U 2.9E-05 U 3.6E-05 UJ 8E-05 U
0.0004 U 0.00096 0.00018 6.6E-05 J 0.00064 0.00091 
0.0001 U 9.5E-05 U 3.5E-05 J 1.2E-05 UJ 0.00012 0.00018 J

0.00051 U 3E-05 U 2.1E-05 UJ  R 0.00014 UJ 0.00011 UJ
0.00059 U 2.2E-05 U 1.2E-05 J 3.2E-05 U 4.5E-05 U 4E-05 U
0.00016 U 4.3E-05 U 5.2E-06 U 1.1E-05 U 3.2E-05 U 4E-05 U
2.2E-05 U 0.00026 U 4.4E-05 U 2.8E-05 U 3.3E-05 U 0.00013 U
5.4E-05 J 0.0001 J 3.4E-05 U 1.2E-05 J 8.7E-05 J 0.0001 J
0.00032 J 0.00094 0.00017 6.9E-05 J 0.00028 0.0013 
0.00055 J 0.00059 0.0007 J 7.2E-05 U 0.00046 0.00037 J
0.00096 J 0.00028 UJ 0.00014 UJ 0.00016 UJ 0.0062 JN 0.00021 UJ
0.00016 J 0.0003 J 5.5E-05 1.2E-05 U 0.00023 0.00065 

0.0048 U 0.00077 U 0.0028 U 0.004 U 0.0023 U
0.0058 J 0.016 0.0015 0.00093 0.013 J 0.013 
0.0059 J 0.0087 0.0011 0.00055 0.0094 0.0083 
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-112 2008 CLRC-113 2008 CLRC-113 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D

08A-112-C3 08A-113-C1 08A-113-C3 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

SR SR SR PR PR PR PR PR
15.55 15.55 15.55 15.5 15.85 17.35 15.24 15.53

08A-0112-C3AS 08A-0113-C1AS 08A-0113-C3AS LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D
9/16/2008 9/17/2008 9/17/2008 11/12/2009 10/26/2009 10/20/2009 10/29/2009 10/29/2009

N N N N N N N N

0.017 U 0.014 U 0.24 U 0.24 UJ 0.26 U 0.24 U 0.23 U
0.017 U 0.014 U 1.1 NJ 0.13 UJ 0.15 U 0.13 U 0.13 U
0.067 U 0.056 U 0.24 U 0.24 UJ 0.26 U 0.24 U 0.23 U
0.067 U 0.056 U 0.24 U 0.24 UJ 0.26 U 0.24 U 0.23 U

0.0012 0.0022 U 0.0009 J 0.0027 J 0.0022 0.00088 J
0.00016 0.0015 U 0.00037 U 0.0021 UJ 0.0012 U 0.00051 U
0.00064 0.0043 U 0.00037 J 0.00059 UJ 0.0028 U 0.00085 J
0.0054 0.0053 U 0.0026 0.0061 J 0.0039 0.0031 
0.0041 0.0021 U 0.0021 0.0037 J 0.0018 U 0.0031 
0.0058 0.0047 U 0.0014 J 0.004 J 0.0035 U 0.0029 

0.00054 0.00021 U 0.0001 J 0.00018 J 0.00038 U 0.00017 J
5.1E-05 U 0.00033 UJ 4.6E-05 UJ 0.00023 UJ 0.00055 UJ 7.4E-05 UJ
1.6E-05 U 0.00044 U 4.7E-05 U 0.00029 UJ 0.00057 U 9.3E-05 U

0.014 0.0044 0.0038 0.012 J 0.002 U 0.011 
0.0029 0.00095 U 0.00086 J 0.0054 UJ 0.0034 U 0.0022 

6.4E-06 UJ 0.00047 U 5.3E-05 U 0.00031 UJ 0.00068 U 0.00011 U
0.0038 0.0015 J 0.0018 J 0.0021 J 0.0014 U 0.0033 

1.8E-05 U 0.0023 U 0.00039 U 0.00096 UJ 0.0016 U 0.00072 U
0.00087 0.0029 U 0.00054 U 0.0018 UJ 0.077 U 0.00082 U
0.00012 J 0.00041 U 2.5E-05 U 0.0004 UJ 0.00049 U 0.00031 J
1.6E-05 U 0.0041 0.0002 U 0.0048 UJ 0.016 U 0.001 U
1.5E-05 U 0.0036 U 0.00013 U 0.0018 UJ 0.0034 U 0.00035 U
2.7E-05 J 0.0026 U 5.8E-06 U 0.00041 UJ 8.2E-05 U 0.00052 J
7.4E-05 U 0.00068 U 3.3E-05 U 0.00052 UJ 0.00063 U 7E-05 U
0.00018 9.5E-05 J 5.1E-05 J 0.00032 UJ 0.00023 U 0.0016 J
0.0009 0.00019 J 0.0004 J 0.00063 J 0.00042 U 0.0011 J

0.00037 0.0021 J 0.0011 J 0.00046 J 5.8E-05 U 0.00029 J
0.00026 UJ 0.07 U 0.038 0.0074 UJ 0.00094 J 0.0038 

0.00042 6.6E-05 J 0.00018 J 0.00091 J 0.00045 J 0.0004 J
0.0011 U

0.012 0.0031 J 0.0035 J 0.012 J 0.004 U 0.013 J
0.0083 0.0028 J 0.0036 J 0.012 J 0.0032 J 0.013 J
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Table A-2
Analytical Data for Pesticides and Herbicides
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151/SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151/SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151/SW8151A 2,4-D 94-75-7 mg/kg
SW8151/SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Z - EMPC - Estimated Maximum Potential Concentration.

JN - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRT16E LPRT17A LPRT17D
LPRT16E LPRT17A LPRT17D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR
15.59 17.05 16.55

LPRT16E LPRT17A LPRT17D
10/28/2009 10/20/2009 10/21/2009

N N N

0.27 U 0.25 U 0.22 U
0.15 U 0.14 U 0.12 U
0.27 U 0.25 U 0.22 U
0.27 U 0.25 U 0.22 U

0.0027 0.0016 J 0.0012 J
0.00051 U 0.00035 J 0.00033 J
0.0015 J 0.0011 J 0.001 U
0.0079 0.0047 0.0036
0.0063 0.0051 0.0041
0.0057 0.0046 0.0033

0.00048 J 0.00098 J 0.00013 J
6.1E-05 UJ 3.6E-05 J 4.7E-05 J
0.00011 J 3.4E-05 U 8.3E-05 U

0.011 0.014 0.0088
0.0021 0.0014 U 0.0014 J
6E-05 U 3.2E-05 U 4.2E-05 U
0.0028 0.014 0.003

0.00087 U 0.0011 U 0.00033 J
0.0013 J 0.00035 U 0.00043 U

6.1E-05 U 9.3E-05 U 0.00018 U
0.00066 U 0.00027 U 0.00036 U
0.00036 J 0.00056 U 0.00086 U
6.2E-06 U 0.00028 U 0.00021 U
7.3E-05 U 2.5E-05 U 2.8E-05 J
8.5E-05 J 6.7E-05 U 0.00012 J
0.0008 J 0.00045 J 0.00025 U

0.00058 J 0.00094 J 0.00069 J
0.0015 J 0.00067 U 0.002 J
0.0004 J 0.00028 J 0.00012 J

0.0096 J 0.014 J 0.0093 J
0.0088 J 0.016 J 0.0082 J

Page 27 of 27

AECOM

Final

July 2017



Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0401 12A-0401 12A-0403 12A-0403 12A-0404 12A-0404 12A-0407 12A-0407 12A-0409

12A-0401-C1 12A-0401-C2 12A-0403-C1 12A-0403-C3 12A-0404-C2 12A-0404-C3 12A-0407-C2 12A-0407-C3 12A-0409-C7
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
0.17 0.17 0.5 0.5 0.68 0.68 1.83 1.83 1.96

12A-0401-C1AS 12A-0401-C2AS 12A-0403-C1AS 12A-0403-C3AS 12A-0404-C2AS 12A-0404-C3AS 12A-0407-C2AS 12A-0407-C3AS 12A-0409-C7AS
2/9/2012 2/9/2012 2/7/2012 2/7/2012 2/1/2012 2/1/2012 1/26/2012 1/26/2012 2/6/2012

N N N N N N N N N
Method Analyte CAS Unit

E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg 1.49 5.07 J 2.05 J 1.94 J 1.56 J
SW6010/SW6010B Aluminum 7429-90-5 mg/kg 8810 8750 11400 J 12000 J
SW6010/SW6010B Barium 7440-39-3 mg/kg 66 82.6 J 85.1 J 119 J
SW6010/SW6010B Calcium 7440-70-2 mg/kg 3180 3150 J 4700 J 6050 J
SW6010/SW6010B Chromium 7440-47-3 mg/kg 84.6 167 121 J 108 J
SW6010/SW6010B Copper 7440-50-8 mg/kg 102 161 153 J 160 J
SW6010/SW6010B Iron 7439-89-6 mg/kg 20900 21300 27800 J 30100 J
SW6010/SW6010B Lead 7439-92-1 mg/kg 122 175 184 J 216 J
SW6010/SW6010B Magnesium 7439-95-4 mg/kg 5300 4740 6720 J 6880 J
SW6010/SW6010B Manganese 7439-96-5 mg/kg 230 199 262 J 521 J
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg 1510 1440 1930 J 1690 J
SW6010/SW6010B Sodium 7440-23-5 mg/kg 4910 3790 5730 J 6450 J
SW6010/SW6010B Titanium 7440-32-6 mg/kg 310 315 432 J 453 J
SW6010/SW6010B Vanadium 7440-62-2 mg/kg 23.5 28.2 35.7 J
SW6010/SW6010B Zinc 7440-66-6 mg/kg 273 351 440 J 533 J
SW6020 Antimony 7440-36-0 mg/kg 0.41 0.948 J 0.696 J 0.722 J
SW6020 Arsenic 7440-38-2 mg/kg 7.38 15.9 J 9.57 J 8.35 J
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg 0.429 J 0.434 J 0.561 J 0.612 J
SW6020 Cadmium 7440-43-9 mg/kg 1.95 J 3.19 J 2.94 J 2.92 J
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg 7.45 J 7.77 J 9.02 J 8.59 J
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg 25.5 J 31.3 J 31.3 J 31.4 J
SW6020 Selenium 7782-49-2 mg/kg 1.2 1.4 1.8 J 1.4 J
SW6020 Silver 7440-22-4 mg/kg 1.61 J 3.21 J 2.66 J 2.65 J
SW6020 Thallium 7440-28-0 mg/kg 0.135 0.182 J 0.19 J 0.175 J
SW6020 Vanadium 7440-62-2 mg/kg 26.1 J
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0409 12A-0412 12A-0412 12A-0413 12A-0413 2008 CLRC-003 2008 CLRC-003 2008 CLRC-003 2008 CLRC-006

12A-0409-C8 12A-0412-C2 12A-0412-C3 12A-0413-C4 12A-0413-C6 08A-003-C1 08A-003-C2 08A-003-G2 08A-006-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
1.96 2.55 2.55 2.53 2.53 0.22 0.22 0.22 0.35

12A-0409-C8AS 12A-0412-C2AS 12A-0412-C3AS 12A-0413-C4AS 12A-0413-C6AS 08A-0003-C1AS 08A-0003-C2AS 08A-0003-G2AS 08A-0006-C1AS
2/6/2012 2/2/2012 2/2/2012 1/28/2012 1/28/2012 11/11/2008 11/11/2008 11/11/2008 11/18/2008

N N N N N N N N N

2.32 J 4.12 J 4.03 J 1.95 J
9660 J 13200 J 9100 J 11500 J
118 J 108 J 93.1 J 96.7 J

5160 J 5560 J 22900 J 4720 J
96.2 J 134 J 113 J
146 J 187 J 138 J

27200 J 31800 J 24400 J 23700 J
204 J 240 J 234 J

5940 J 7270 J 5570 J 6340 J
507 J 404 J 348 J 290 J

1490 J 1960 J 1430 J 2150 J
7140 J 4370 J 3050 J 7670 J
389 J 450 J 317 J 369 J

559 J 546 J 407 J 245 J
0.859 J 0.599 J 0.617 J 0.43 J
8.75 J 9.12 J 14.4 J 9.4 J

0.485 J 0.598 J 0.464 J 0.566 J
3.15 J 3.96 J 3.18 J 1.83 J

130 J
8.07 J 8.13 J 10.6 J 8.47 J

111 J 131 J
130 J

26 J 33 J 41.1 J 28.9 J 29.5 J
1.8 J 2 J 1.7 J 1 J

1.85 J 3.42 J 2.12 J 2.01 J
0.18 J 0.2 J 0.185 J 0.182 J
24.6 J 24.7 J 24.1 J 27.4 J

Page 2 of 33
AECOM

Final

July 2017



Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-006 2008 CLRC-006 2008 CLRC-006 2008 CLRC-006 2008 CLRC-007 2008 CLRC-007 2008 CLRC-007 2008 CLRC-007 2008 CLRC-007

08A-006-C1 08A-006-C2 08A-006-G2 08A-006-G2 08A-007-C1 08A-007-C2 08A-007-G2 08A-007-G3 08A-007-G3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0.1 - 0.5 ft

PR PR PR PR PR PR PR PR PR
0.35 0.35 0.35 0.35 0.41 0.41 0.41 0.41 0.41

08A-0006-C1AT 08A-0006-C2AS 08A-0006-G2AS 08A-0006-G2AT 08A-0007-C1AS 08A-0007-C2AS 08A-0007-G2AS 08A-0007-G3AT 08A-0007-G3AS
11/18/2008 11/18/2008 11/18/2008 11/18/2008 11/19/2008 11/19/2008 11/19/2008 11/19/2008 11/19/2008

FD N N FD N N N FD N

0.00186 J
1.74 J 1.65 J

12300 J 11200 J
97.2 J 89.9 J
4320 J 3940 J

28400 J 26500 J

7090 J 6580 J
269 J 257 J

2270 J 2130 J
8000 J 6400 J
439 J 396 J

393 J 302 J
0.76 J 0.46 J
8.9 J 8.7 J

0.615 J 0.641 J
2.97 J 2.39 J
106 J 110 J
8.94 J 9.25 J
137 J 132 J 126 J 128 J 118 J 118 J
184 J 157 J
29.2 J 27.3 J 26.5 J 31.3 J 26.9 J 27.3 J
1.2 J 0.9 J

3.06 J 2.63 J
0.19 J 0.188 J
29.4 J 30 J

7.78 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-011 2008 CLRC-011 2008 CLRC-011 2008 CLRC-015 2008 CLRC-015 2008 CLRC-015 2008 CLRC-020 2008 CLRC-020 2008 CLRC-020

08A-011-C1 08A-011-C2 08A-011-G2 08A-015-C1 08A-015-C2 08A-015-G2 08A-020-C2 08A-020-C3 08A-020-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
0.54 0.54 0.54 1.11 1.11 1.11 1.47 1.47 1.47

08A-0011-C1AS 08A-0011-C2AS 08A-0011-G2AS 08A-0015-C1AS 08A-0015-C2AS 08A-0015-G2AS 08A-0020-C2AS 08A-0020-C3AS 08A-0020-G2AS
11/13/2008 11/13/2008 11/13/2008 11/12/2008 11/12/2008 11/12/2008 11/4/2008 11/4/2008 11/4/2008

N N N N N N N N N

2.8 J 2.11 J 2.03 J
10900 13100 J 12700 J
92.2 116 J 98.3 J
3170 5440 J 5060 J

27900 27300 J 28100 J

6130 7320 J 7050 J
286 387 J 349 J

2240 2270 J 2110 J
6840 10400 J 7800 J
369 424 J 408 J

285 674 J 387 J
0.67 2.39 J 0.56 J
18 10.1 J 9.8 J

0.556 0.652 J 0.62 J
2.87 2.96 J 3.17 J
162 135 J 118 J
8.46 9.81 J
128 123 J 188 J 221 J 143 J 150 J
152 198 J  R
29.3 26.6 J 37.9 J 43.4 J 34 J 32.2 J
1.1 1.3 J 2.6 J
2.28 2.29 J 2.5 J

0.195 0.197 J 0.193 J
30.1 33.6 J 33.2 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-022 2008 CLRC-022 2008 CLRC-022 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D

08A-022-C1 08A-022-C2 08A-022-G2 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
2.64 2.64 2.64 1.25 1.77 2.34 2.47 0.29 0.42

08A-0022-C1AS 08A-0022-C2AS 08A-0022-G2AS LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D
11/3/2008 11/3/2008 11/3/2008 8/10/2010 8/11/2010 8/10/2010 8/10/2010 11/9/2009 10/12/2009

N N N N N N N N N

0.0027 J 0.0035 J 0.0018 J 0.0035 J 0.002 0.0021 
2.7 J 2 J 2 J 2.4 J 2.2 J 1.8 2.3 

16000 J 10300 J 11700 J 11400 J 9510 J 8420 10600 J
114 J 83.8 J 91.7 J 86.4 J 76.1 J 64.9 76.7 J

5110 J 4680 J 5310 J 4760 J 4270 J 3240 3560 J
82.9 104 J
99.2 123 J

32800 J 24800 J 28500 J 28300 J 23500 J 20400 25100 J
97.7 J 132 J

8100 J 6570 J 7440 J 7070 J 6170 J 5530 J 6770 J
388 J 374 J 293 J 348 J 324 J 215 261 J

2520 J 1780 J 2110 J 2000 J 1680 J 1660 2030 J
8020 J 10700 J 11900 J 9600 J 9770 J 4830 8070 J
485 J 370 J 397 J 386 J 349 J 320 395 J

27.4 J 35.4 J 31 J 25.7 J
536 J 407 J 438 J 425 J 414 J 203 280 J
0.85 J 0.49 J 0.75 J 0.51 J 0.57 J 0.39 J 0.77 J
11.3 J 6.4 J 8.3 J 8 J 6.8 J 7 7.7 J

0.727 J 0.52 J 0.66 J 0.58 J 0.5 J 0.46 0.56 J
4.48 J 2.6 J 2.9 J 3.3 J 3 J 1.4 J 1.8 J
148 J 66.6 J 84.4 J 95.8 J 75 J
10.9 J 6.8 J 8.4 J 7.2 J 6.3 J 6.9 8 J
204 J 204 J 102 J 122 J 122 J 112 J
260 J 165 J 203 J 205 J 188 J
39.4 J 41 J 20.3 J 26.6 J 25.1 J 21.6 J 22.5 26.2 J
2.9 J

4.47 J 1.9 J 2.7 J 2.7 J 2.4 J 1.9 2.6 J
0.253 J 0.16 J 0.2 J 0.21 J 0.18 J 0.14 0.16 J

38 J 19.8 26.5 J

0.69 J 1.8 J 0.59 J 0.39 J 0.64 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F 12A-0424 12A-0424 12A-0429 12A-0429
LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F 12A-0424-C2 12A-0424-C3 12A-0429-C1 12A-0429-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
0.56 1.25 1.21 2.03 2.83 3.3 3.3 3.64 3.64

LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F 12A-0424-C2AS 12A-0424-C3AS 12A-0429-C1AS 12A-0429-C2AS
11/9/2009 11/9/2009 11/10/2009 10/14/2009 11/11/2009 1/25/2012 1/25/2012 1/24/2012 1/24/2012

N N N N N N N N N

0.0027 0.0023 J 0.0053 J 0.0021 J 0.0025 J
1.5 1.8 J 1.8 J 1.9 J 1.6 J 0.392 1.92 J

5360 10700 J 11600 J 9380 J 9920 J 11900 J 12900 J
45.8 86.1 J 86.4 J 87.8 J 85.4 J 40.9 J 86.9 J
1580 6230 J 4930 J 4860 J 4310 J 1960 J 4950 J
67.1 113 J 105 J 101 J 88 J 37 J 118 J
145 165 J 140 J 143 J 154 J 37.2 J 182 J

13600 34000 J 28000 J 26300 J 23700 J 47500 J 31100 J
87.8 176 J 146 J 205 J 162 J 56.7 J 220 J
3140 7030 J 7700 J 6800 J 6120 J 6510 J 6930 J
150 J 359 J 410 J 372 J 273 J 261 J 314 J

1070 1880 J 2180 J 1810 J 1650 J 4120 J 1730 J
2660 6440 J 6770 J 12500 J 5050 J 2770 J 3170 J
229 428 J 411 J 393 J 406 J 561 J 426 J

32.3 J
177 449 J 364 J 489 J 409 J 141 J 517 J

0.56 J 1 J 0.58 J 0.99 J 0.73 J 0.724 J 0.795 J
13.5 J 7.3 J 9.6 J 10.4 J 7.3 J 9.03 J 8.85 J

0.29 0.54 J 0.59 J 0.52 J 0.65 J 0.568 J 0.583 J
0.77 2.4 J 2 J 2.9 J 2.8 J 0.576 J 3.47 J

4.3 8.1 J 8.8 J 7.6 J 8.7 J 10.6 J 8.98 J

16.5 24.7 J 28.8 J 23.5 J 26.9 J 25.7 J 29 J
0.9 J 1.4 J

0.92 2.2 J 2 J 2.5 J 2.6 J 0.425 J 2.82 J
0.18 J 0.17 J 0.17 J 0.16 J 0.18 J 0.148 J 0.21 J
11.1 24.8 J 26.6 J 27.8 J 26.7 J 32 J

0.17 J 0.76 J 0.49 J 0.45 J 0.37 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0431 12A-0431 12A-0433 12A-0433 12A-0434 12A-0434 12A-0436 12A-0436 12A-0437

12A-0431-C4 12A-0431-C5 12A-0433-C2 12A-0433-C3 12A-0434-C2 12A-0434-G1 12A-0436-C1 12A-0436-C6 12A-0437-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
3.77 3.77 3.94 3.94 4.05 4.05 4.14 4.14 4.24

12A-0431-C4AS 12A-0431-C5AS 12A-0433-C2AS 12A-0433-C3AS 12A-0434-C2AS 12A-0434-G1AS 12A-0436-C1AS 12A-0436-C6AS 12A-0437-C3AS
1/26/2012 1/26/2012 1/27/2012 1/27/2012 1/25/2012 1/25/2012 1/27/2012 1/27/2012 2/8/2012

N N N N N N N N N

1.94 J 1.52 J 3.49 1.27 J
10400 J 8510 8090 9470 J 10900 J
81.2 J 85 94.9 137 J 149 J
4690 J 3090 3800 4720 J 6060 J
105 J 155 73.9 102 J 90 J
142 J 146 136 170 J 155 J

26500 J 23200 20800 25600 J 25900 J
201 J 180 245 193 J 224 J

5900 J 4760 4180 4930 J 4960 J
291 J 276 329 390 J 826 J

1430 J 1330 1020 1120 J 1020 J
2920 J 1640 1330 1850 J 1770 J
377 J 392 341 364 J 372 J
31.4 J 26.4 25.6 28.2 J 31.7 J
442 J 331 382 421 J 484 J

0.627 J 0.62 2.22 0.75 J 1.48 J
7.45 J 8.07 9.49 8.15 J 6.45 J

0.544 J 0.433 0.454 J 0.55 J 0.508 J
2.87 J 2.6 J 3.93 J 2.85 J 2.85 J

7.96 J 10.1 J 7.71 J 10.8 J 9.51 J

32.2 J 56.3 J 27.4 J 58.6 J 30.5 J
1 J 0.9 1.1 1.2 J 1.5 J

2.86 J 2.55 J 2.12 J 2.31 J 2.09 J
0.163 J 0.171 0.158 0.166 J 0.154 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0437 12A-0438 12A-0438 12A-0441 12A-0441 12A-0445 12A-0445 12A-0445 12A-0445

12A-0437-C4 12A-0438-C1 12A-0438-C3 12A-0441-C1 12A-0441-C2 12A-0445-C1 12A-0445-C1 12A-0445-C3 12A-0445-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
4.24 4.52 4.52 4.63 4.63 4.96 4.96 4.96 4.96

12A-0437-C4AS 12A-0438-C1AS 12A-0438-C3AS 12A-0441-C1AS 12A-0441-C2AS 12A-0445-C1AS 12A-0445-C1AT 12A-0445-C3AS 12A-0445-C3AT
2/8/2012 2/9/2012 2/9/2012 1/28/2012 1/28/2012 1/30/2012 1/30/2012 1/30/2012 1/30/2012

N N N N N N FD N FD

1.64 J 1.35 J 2.54 J 5.77 J 6.6 J
9450 J 11100 J 14600 J 15600 J
108 J 128 J 220 J 235 J

4260 J 4520 J 6650 J 6970 J
82.7 J 108 J 500 J 581 J
141 J 164 J 447 J 505 J

23100 J 25800 J 28000 J 29200 J
227 J 262 J 595 J 674 J

4590 J 5580 J 6210 J 6340 J
481 J 550 J 340 J 346 J

1000 J 1280 J 1490 J 1560 J
1640 J 1650 J 2030 J 2350 J
331 J 351 J 471 J 478 J
27.5 J
468 J 491 J 1360 J 1580 J
0.68 J 0.497 J 2.07 J 2.81 J
6.7 J 8.1 J 11.3 J 12.4 J

0.473 J 0.545 J 0.655 J 0.67 J
2.86 J 4.45 J 12.6 J 14.1 J

8.98 J 9.24 J 15.6 J 17.4 J

27.4 J 32.6 J 124 J 136 J
1.4 J 1.8 J 1.4 J 1.6 J

1.81 J 3.78 J 10.6 J 14.4 J
0.164 J 0.203 J 0.401 J 0.436 J

24 J 34 J 34.6 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0448 12A-0448 2008 CLRC-026 2008 CLRC-026 2008 CLRC-026 2008 CLRC-026 2008 CLRC-026 LPRC04A LPRC04B

12A-0448-C2 12A-0448-G1 08A-026-C1 08A-026-C2 08A-026-G2 08A-026-G2 08A-026-G3 LPRC04A LPRC04B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
5.9 5.9 3.17 3.17 3.17 3.17 3.17 3.16 3.52

12A-0448-C2AS 12A-0448-G1AS 08A-0026-C1AS 08A-0026-C2AS 08A-0026-G2AS 08A-0026-G2AT 08A-0026-G3AS LPRC04A LPRC04B
2/7/2012 2/7/2012 10/28/2008 10/28/2008 10/29/2008 10/29/2008 10/29/2008 8/11/2010 8/11/2010

N N N N N FD N N N

0.00444 J 0.00421 J 0.0048 J 0.0032 J
2.17 J 2.48 J 2.1 J 1.4 J

12700 J 14800 J 12100 J 10800 J
153 J 107 J 93 J 69.1 J

5970 J 5230 J 5080 J 3740 J
126 J 118 J
192 J 169 J

32400 J 28400 J 28200 J 24500 J
249 J 209 J

6300 J 7170 J 7160 J 6290 J
710 J 376 J 346 J 244 J

1420 J 2150 J 1930 J 1790 J
927 J 8230 J 8880 J 9100 J
424 J 427 J 414 J 364 J
34.1 J 31 J 27.5 J
570 J 449 J 412 J 347 J

0.881 J 1.09 J 0.53 J 0.47 J
8.7 J 9.7 J 6.5 J 5.7 J

0.681 J 0.663 J 0.62 J 0.52 J
4.01 J 3.6 J 2.6 J 2.1 J

77.5 J 61 J
11.4 J 9.79 J 7.1 J 6.5 J

147 J 112 J 93.1 J
180 J 138 J

41.1 J 31.7 J 35.1 J 23.7 J 20 J
2.7 J 2.4 J

3.68 J 3.54 J 2.5 J 2 J
0.214 J 0.22 J 0.17 J 0.15 J

32.1 J
5.39 J 1.06 UJ

0.45 J 0.6 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A LPRH05B LPRT04A
LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A LPRH05B LPRT04A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.2 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
3.57 3.82 4.15 4.15 4.31 5.65 4.08 4.35 3.39

LPRC04C LPRC04D LPRC05A LPRC05A-FD LPRC05B LPRC06A LPRH05A LPRH05B LPRT04A
8/11/2010 8/11/2010 8/12/2010 8/12/2010 8/11/2010 8/12/2010 11/12/2009 11/11/2009 10/16/2009

N N N FD N N N N N

0.0031 J 0.0063 J 0.0036 J 0.0041 J 0.0042 J 0.0038 J 0.0063 J 0.0054 J 0.00032 
1.8 J 2 J 2 J 1.7 J 1.7 J 2.2 J 1.4 J 1.8 J 0.12 

10500 J 12200 J 11600 J 11500 J 12800 J 13700 J 9620 12600 J 10800 
66.3 J 111 J 100 J 98.9 J 134 J 116 J 69.5 134 J 33.7 
3410 J 4970 J 4540 J 4570 J 5360 J 13800 J 3010 5160 J 2370 

80.7 135 J 41.1 J
145 242 J 25.8 J

24900 J 29200 J 25800 J 25800 J 30400 J 31100 J 22800 32000 J 34000 
153 682 J 42.6

5930 J 7090 J 6710 J 6620 J 7160 J 7640 J 5570 6640 J 6190 
238 J 474 J 366 J 371 J 530 J 500 J 220 J 464 J 297 

1700 J 1890 J 1730 J 1680 J 1840 J 1900 J 1590 1850 J 2550 
7880 J 10600 J 10200 J 9470 J 8520 J 6410 J 3090 2320 J 3490 
359 J 425 J 417 J 410 J 433 J 443 J 381 430 J 473 
27.6 J 32.5 J 32.1 J 32.4 J 33.4 J 33 J
358 J 509 J 431 J 435 J 463 J 490 J 332 831 J 96.2 
0.6 J 0.75 J 0.74 J 0.71 J 0.87 J 0.65 J 1.2 J 8.9 J 0.21 J
6.4 J 7.7 J 5.8 J 5.7 J 6.6 J 8.4 J 6 J 21 J 5.7 

0.49 J 0.7 J 0.59 J 0.55 J 0.61 J 0.79 J 0.43 0.68 J 0.56 
2.4 J 3.6 J 2.7 J 2.6 J 2.7 J 3.7 J 1.5 2.6 J 0.21 J

67.6 J 88.4 J 66 J 64.2 J 73.5 J 104 J
6.5 J 8.1 J 7.2 J 7.1 J 7.4 J 8.7 J 6.4 9.6 J 8.6 J

95.7 J 143 J 114 J 109 J 120 J 150 J
152 J 231 J 200 J 191 J 211 J 269 J
21.9 J 27.2 J 25 J 24.3 J 30.1 J 28.9 J 29 30.8 J 19.1 J

2.5 J 2.3 J 2 J 2.1 J 2.1 J 2.6 J 1.9 3.7 J 0.26 J
0.17 J 0.19 J 0.16 J 0.15 J 0.16 J 0.22 J 0.11 J 0.17 J 0.11 

19.5 28.1 J 27.8

0.63 J 0.83 J 0.57 J 0.51 J 0.71 J 0.81 J 0.43 J 1.3 J 0.26 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 6-9
LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451
LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
3.85 3.95 4.12 4.19 4.96 5.02 5.08 5.99 6.33

LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451-C2AS
11/6/2009 11/11/2009 11/11/2009 11/5/2009 11/6/2009 11/5/2009 11/5/2009 11/4/2009 1/13/2012

N N N N N N N N N

0.0043 J 0.001 J 8.8E-05 J 0.0033 J 0.0041 J 0.0079 J 0.0054 J 0.0031 J
1.6 J 0.84 2.6 J 1.6 J 1.8 J 2.3 J 2.2 J 2.3 J 1.52 

11100 J 7380 9590 J 8340 J 11500 J 13700 J 13600 J 10700 J
122 J 58 171 J 89.7 J 130 J 123 J 125 J 130 J

6360 J 3390 4490 J 6360 J 9520 J 6250 J 6630 J 6080 J
102 J 58.8 110 J 68.2 J 113 J 130 J 127 J 99 J
173 J 90.5 280 J 123 J 170 J 205 J 196 J 176 J

29800 J 19100 23600 J 21300 J 28500 J 34800 J 33800 J 27300 J
205 J 114 281 J 165 J 220 J 235 J 221 J 225 J

7010 J 4670 5780 J 4900 J 6340 J 7920 J 7700 J 5660 J
501 J 235 J 308 J 323 J 499 J 548 J 528 J 578 J

1830 J 1790 1500 J 1150 J 1490 J 1990 J 1980 J 1270 J
6970 J 1540 3780 J 2220 J 2410 J 4000 J 3110 J 1320 J
430 J 348 386 J 350 J 411 J 491 J 472 J 379 J

526 J 200 508 J 349 J 463 J 583 J 543 J 462 J
0.98 J 0.74 J 2.4 J 0.6 J 1.1 J 0.88 J 0.87 J 0.75 J
8.2 J 4.7 J 15.5 J 4.7 J 6.9 J 9 J 9.2 J 6.6 J

0.56 J 0.42 0.49 J 0.43 J 0.73 J 0.68 J 0.69 J 0.57 J
2.9 J 1.1 2.4 J 2.1 J 4.7 J 3.4 J 3.3 J 3.3 J

8.6 J 6.1 7.3 J 7.3 J 8 J 9.3 J 9.6 J 8 J

25.3 J 20.1 36.1 J 21.3 J 29.4 J 31.1 J 31.9 J 27.7 J

2.5 J 1.1 3.7 J 1.8 J 2.6 J 3 J 3 J 2.8 J
0.19 J 0.1 J 0.35 J 0.13 J 0.15 J 0.2 J 0.2 J 0.17 J
26.8 J 20.1 23.1 J 22.1 J 23.3 J 31 J 30.4 J 26 J

0.28 J 0.66 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0451 12A-0452 12A-0452 12A-0456 12A-0456 12A-0458 12A-0458 12A-0459 12A-0459

12A-0451-C3 12A-0452-C4 12A-0452-C5 12A-0456-C1 12A-0456-C3 12A-0458-C2 12A-0458-C3 12A-0459-C2 12A-0459-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
6.33 6.49 6.49 6.76 6.76 7.1 7.1 7.21 7.21

12A-0451-C3AS 12A-0452-C4AS 12A-0452-C5AS 12A-0456-C1AS 12A-0456-C3AS 12A-0458-C2AS 12A-0458-C3AS 12A-0459-C2AS 12A-0459-C3AS
1/13/2012 2/6/2012 2/6/2012 2/9/2012 2/9/2012 2/1/2012 2/1/2012 1/31/2012 1/31/2012

N N N N N N N N N

3.67 J 1.95 J 10.6 J 7.8 
7990 J 15000 J 13200 J 12100 J 8890 
136 J 174 J 164 J 190 J 246 

4860 J 6190 J 6140 J 5560 J 5140 
96.3 J 162 J 148 J 340 J 300 
145 J 233 J 216 J 397 J 420 

23900 J 36300 J 32300 J 23000 J 19100 
268 J 316 J 295 J 606 J 475 

4490 J 6960 J 6030 J 4390 J 3690 
622 J 612 J 646 J 301 J 187 

875 J 1550 J 1370 J 938 J 801 
902 J 1110 J 850 J 757 J 601 
344 J 467 J 402 J 363 J 336 

36.1 J
550 J 699 J 622 J 1030 J 1560 

0.754 J 0.753 J 0.757 J 1.32 J 4.32 J
6.33 J 9.79 J 9.14 J 14.5 J 24.3 J

0.429 J 0.611 J 0.605 J 0.496 J 0.463 
3.12 J 4.81 J 4.83 J 10.1 J 16.5 J

7.17 J 8.76 J 10.8 J 10.3 J 6.76 J

23.6 J 38 J 39.9 J 58.7 J 67.6 J
1.2 J 1.8 J 1.7 J 1.6 J 2.2 

2.11 J 4.57 J 4.06 J 6.2 J 7.12 J
0.147 J 0.213 J 0.212 J 0.278 J 0.364 
19.7 J 25.9 J 29.9 J 10.3 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0460 12A-0460 12A-0461 12A-0461 12A-0462 12A-0462 12A-0464 12A-0469 12A-0469

12A-0460-C1 12A-0460-C3 12A-0461-C1 12A-0461-C3 12A-0462-C5 12A-0462-C6 12A-0464-C4 12A-0469-C2 12A-0469-C5
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
7.32 7.32 7.23 7.23 7.62 7.62 7.62 8.38 8.38

12A-0460-C1AS 12A-0460-C3AS 12A-0461-C1AS 12A-0461-C3AS 12A-0462-C5AS 12A-0462-C6AS 12A-0464-C4AS 12A-0469-C2AS 12A-0469-C5AS
1/11/2012 1/11/2012 2/9/2012 2/9/2012 1/10/2012 1/10/2012 1/11/2012 1/18/2012 1/18/2012

N N N N N N N N N

9.94 J 5.73 J 7.98 J 12.2 J 1.44 
17600 J 15500 J 11500 J 12600 J 16700 J
380 J 203 J 211 J 273 J 259 J

5940 J 6240 J 9790 J 5520 J 6700 J
1060 J 284 J 571 J 865 J 356 J
706 J 320 J 348 J 519 J 391 J

31100 J 28600 J 26700 J 26200 J 31500 J
906 J 489 J 392 J 629 J 590 J

5730 J 5340 J 5700 J 4530 J 5790 J
280 J 566 J 347 J 326 J 618 J

1310 J 1090 J 1130 J 1100 J 1350 J
963 J 758 J 1020 J 785 J 719 J
425 J 391 J 416 J 310 J 485 J
110 J 44.3 J 78.9 J

1620 J 837 J 1240 J 1660 J 1160 J
2.06 J 1.29 J 1.54 J 2.1 J 1.28 J
34.1 J 12.8 J 37.4 J 37.3 J 10.2 J

0.887 J 0.73 J 0.609 J 0.579 J 0.641 J
34.7 J 8.81 J 14.5 J 16 J 9.5 J

14 J 14 J 10.5 J 10.8 J 11.1 J

106 J 60.6 J 80.5 J 85.5 J 56.1 J
3.2 J 1.9 J 2.1 J 2.2 J 1.9 J

13.7 J 6.16 J 6.01 J 8.94 J 7.22 J
0.396 J 0.246 J 0.323 J 0.352 J 0.315 J

59.1 J 32.9 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0471 12A-0471 13B-0503 13B-0503 13B-0507 13B-0511 13B-0512 13B-0513 13B-0514

12A-0471-C1 12A-0471-C6 13B-0503-C1 13B-0503-C2 13B-0507-C2 13B-0511-C3 13B-0512-G1 13B-0513-G1 13B-0514-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
8.78 8.78 7.22 7.22 7.31 8.7 8.85 8.89 8.92

12A-0471-C1AS 12A-0471-C6AS 13B-0503-C1AS 13B-0503-C2AS 13B-0507-C2AS 13B-0511-C3AS 13B-0512-G1AS 13B-0513-G1AS 13B-0514-G1AS
1/30/2012 1/30/2012 9/30/2013 9/30/2013 10/1/2013 10/8/2013 9/25/2013 10/2/2013 9/25/2013

N N N N N N N N N

1.77 0.304 0.122 2.62 J 1.79 J 5.51 J 1.87 J
7710 3520 11200 14100 J 10500 J 15200 J 10900 J
224 
4210 560 1960 5970 J 4620 J 6150 J 5740 J
38.6 
86.4 

15000 8310 J 18300 J 31200 J 21900 J 28500 J 22700 J
102 
2150 1460 4540 6230 J 4770 J 5770 J 4620 J
363 80.7 J 344 J 741 J 487 J 633 J 622 J

413 337 1410 1570 J 1280 J 1470 J 1050 J
154 313 1360 1240 J 542 J 819 J 550 J
158 136 192 439 J 313 J 401 J 354 J

164 29.4 J 62.9 J 466 J 320 J 670 J 422 J
1.84 J 0.051 0.034 U 0.929 J 0.471 J 1.4 J 0.973 J
2.51 1.26 4.44 8.32 J 6.09 J 15.7 J 5.75 J

21.1 75 173 J 123 J 205 J 144 J
0.394 0.171 0.607 0.698 J 0.495 J 0.646 J 0.518 J
0.566 J 0.094 J 0.161 J 3.45 J 2.39 J 7.24 J 2.86 J

8.12 J 23.1 J 126 J 92.2 J 268 J 90 J
3.95 J 3.46 J 9.7 J 9.72 J 7.59 J 10.6 J 8.55 J

8.57 J 24.7 J 172 J 130 J 289 J 133 J
9.84 25.3 228 J 160 J 311 J 209 J

15.3 J 6.54 J 18.5 J 32.1 J 23.8 J 45.4 J 25.7 J
0.3 J 0.5 U 0.1 J 1.1 J 0.5 J 0.8 J 0.5 J

0.437 J 0.034 J 0.099 J 2.96 J 1.56 J 4.88 J 1.87 J
0.094 0.035 0.09 0.182 J 0.143 J 0.213 J 0.139 J
12.8 8.22 26.2 29.7 J 22.5 J 41.3 J 26.4 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
2008 CLRC-045 2008 CLRC-045 2008 CLRC-045 2008 CLRC-045 2008 CLRC-048 2008 CLRC-048 2008 CLRC-048 2008 CLRC-050 2008 CLRC-050

08A-045-C1 08A-045-C2 08A-045-G2 08A-045-G3 08A-048-C2 08A-048-C3 08A-048-G2 08A-050-C1 08A-050-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
7 7 7 7 7.44 7.44 7.44 7.97 7.97

08A-0045-C1AS 08A-0045-C2AS 08A-0045-G2AS 08A-0045-G3AS 08A-0048-C2AS 08A-0048-C3AS 08A-0048-G2AS 08A-0050-C1AS 08A-0050-C2AS
8/20/2008 8/20/2008 8/20/2008 8/20/2008 7/31/2008 7/31/2008 7/31/2008 9/3/2008 9/3/2008

N N N N N N N N N

0.0115 J
13.4 J 4.31 J 0.652 

18000 J 12300 J 6500 
373 J 241 J 77.2 

6320 J 5990 J 3170 
1140 J
577 J 301 J

26200 J 22500 J 14300 

5480 J 4570 J 2270 
322 J 397 J 133 

1530 J 1190 J 468 J
1470 J 890 J 459 
506 J 378 J 327 

1400 J 566 J 319 J
2.47 J 5.14 J 0.91 
31.7 J 11.9 J 3.32 

0.899 J 0.616 J 0.282 
29.9 J 2.73 J 2.35 

109 J 41.9 J
13.3 J 7.23 J 5.39 

465 J 241 J 162 J
763 J 382 J 368 
94 J 78 J 38.4 J 34.5 J 27.4 

2.12 J 1.2 J 1.24 U
13.7 J 1.72 J 0.9 
0.408 J 0.451 J 0.067 
109 J 22.1 J 20.1 

 R
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
2008 CLRC-057 2008 CLRC-057 2008 CLRC-057 2008 CLRC-106 2008 CLRC-107 LPRC07A LPRC07B LPRC07C LPRC07D

08A-057-C1 08A-057-C2 08A-057-G2 08A-106-C1 08A-107-C2 LPRC07A LPRC07B LPRC07C LPRC07D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR 2R 2R PR PR PR PR
8.99 8.99 8.99 8.03 8.03 6.23 6.87 6.96 6.9

08A-0057-C1AS 08A-0057-C2AS 08A-0057-G2AS 08A-0106-C1AS 08A-0107-C2AS LPRC07A LPRC07B LPRC07C LPRC07D
8/4/2008 8/4/2008 8/4/2008 9/22/2008 9/22/2008 8/12/2010 8/12/2010 8/16/2010 8/12/2010

N N N N N N N N N

0.0052 J 0.0078 J 0.0024 0.0081 J
9.3 J 0.0506 0.139 2.3 J 2.5 J 1.1 2.7 J

14400 J 6200 J 4700 J 13200 J 13400 J 7290 18000 J
230 J 63.7 J 41.1 J 142 J 143 J 63.3 161 J

6350 J 4300 J 12700 J 6390 J 5800 J 4200 J 6840 J

306 J
27600 J 15200 13500 32200 J 30500 J 16400 41200 J

42.8 505
5160 J 4110 J 8680 J 7360 J 6920 J 5330 9220 J
655 J 135 127 656 J 528 J 222 J 723 J

1550 J 1230 J 432 J 1690 J 1800 J 996 J 2370 J
646 J 351 328 5980 J 4790 J 1510 5680 J
488 J 597 J 369 J 422 J 428 J 282 554 J

33.9 J 30.9 J 20.8 40.9 J
814 J 115 J 92.7 J 587 J 592 J 220 669 J
1.39 J 0.1 0.45 0.66 J 0.77 J 0.32 J 0.89 J
14.6 J 1.8 1.7 7.3 J 7.7 J 2.2 7.8 J

0.68 J 0.17 0.176 0.67 J 0.71 J 0.24 0.74 J
8.18 J 0.245 J 1.01 J 3.7 J 3.8 J 0.78 J 3.8 J
299 J 9.32 J 11.3 J 89.5 J 101 J 22.5 J 101 J
10 J 4.54 J 5.56 J 7.5 J 8.2 J 3.1 J 8.3 J

164 J 45.3 48.5 137 J 152 J 36.6 J 155 J
387 J 238 J 250 J 114 236 J
47.5 J 27.4 J 19.3 28 25.7 J 26.5 J 10.1 J 27.2 J
1.2 J
6.1 J 0.06 0.1 3.4 J 2.9 J 0.81 J 3.3 J

0.263 J 0.025 0.024 U 0.2 J 0.21 J 0.063 0.21 J
42 J 9.32 J 12.2 J

1.1 UJ 1.2 UJ
0.93 J 0.9 J 0.16 0.83 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C
LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C
0 - 0.5 ft 0 - 0.5 ft 0 - 0.4 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
7.51 8.36 6.81 8.48 6.65 6.94 7.05 7.33 7.43

LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C
8/13/2010 8/13/2010 11/12/2009 11/11/2009 11/4/2009 11/3/2009 11/3/2009 11/4/2009 11/3/2009

N N N N N N N N N

0.006 J 0.023 J 0.0029 J 0.0036 J 0.0041 J 0.0062 J 0.0039 J 0.005 J 0.0089 J
2.5 J 1.9 J 1.6 1.4 J 3.6 J 2.6 J 3.7 J 2.1 J 6.2 J

14000 J 12500 J 8840 9440 J 11200 J 13500 J 9060 J 13000 J 11800 J
145 J 138 J 216 124 J 150 J 156 J 160 J 151 J 213 J

6140 J 5680 J 3560 4980 J 5920 J 6810 J 5080 J 7070 J 5930 J
80.9 87.7 J 214 J 110 J
131 151 J 247 J 177 J

31600 J 29900 J 20900 22900 J 27300 J 32700 J 23900 J 31300 J 27500 J
148 162 J 410 J 199 J

7260 J 6190 J 5090 4620 J 5550 J 7220 J 4880 J 6660 J 5420 J
598 J 667 J 496 J 584 J 501 J 587 J 447 J 637 J 497 J

1720 J 1450 J 1100 1090 J 1210 J 1720 J 1080 J 1640 J 1200 J
4270 J 2690 J 528 J 598 J 1260 J 1650 J 969 J 1210 J 1090 J
431 J 421 J 341 382 J 386 J 366 J 241 J 450 J 296 J
33.2 J 31 J
604 J 493 J 321 397 J 673 J 521 J 476 J 472 J 770 J
0.57 J 0.7 J 0.67 J 0.87 J 1.2 J 0.86 J 1.9 J 0.84 J 1.4 J
5.9 J 5.5 J 4.2 J 6.1 J 7.8 J 8.9 J 10.8 J 6.7 J 13.5 J

0.51 J 0.57 J 0.38 0.5 J 0.55 J 0.73 J 0.45 J 0.59 J 0.6 J
3 J 2.7 J 1.7 2.6 J 6.3 J 4.1 J 3 J 2.9 J 13.4 J

81.7 J 73 J 152 J 119 J 279 J
6.4 J 6.7 J 5.4 7.8 J 10.4 J 10.7 J 7.2 J 8.3 J 9.3 J
130 J 115 J 225 J 183 J 331 J
191 J 186 J 294 J 307 J 325 J
22.1 J 21 J 18.4 23.6 J 44.7 J 36 J 33 J 27.3 J 44.8 J

3.3 J 2.4 J 1.8 2 J 5 J 2.9 J 2.6 J 2.9 J 6.7 J
0.16 J 0.15 J 0.093 J 0.14 J 0.23 J 0.21 J 0.31 J 0.17 J 0.25 J

17 23.9 J 23.5 J 39.5 J 24.7 J 25.4 J 50.2 J

0.6 J 0.48 J 0.47 J 0.29 J  R 1.3 J 0.95 J 1 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 6-9 RM 6-9 RM 6-9 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT09D LPRT09G LPRT09G 11B-0302 11B-0302 11B-0304 11B-0304 11B-0306 11B-0308
LPRT09D LPRT09G LPRT09G 11B-0302-C1 11B-0302-G2 11B-0304-C1 11B-0304-C2 11B-0306-C3 11B-0308-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
8.71 8.89 8.89 10.67 10.67 10.69 10.69 10.72 10.74

LPRT09D LPRT09G LPRT09G-FD 11B-0302-C1AS 11B-0302-G2AS 11B-0304-C1AS 11B-0304-C2AS 11B-0306-C3AS 11B-0308-C2AS
11/2/2009 11/2/2009 11/2/2009 10/26/2011 10/26/2011 10/10/2011 10/10/2011 10/18/2011 10/11/2011

N N FD N N N N N N

0.0049 J 0.00035 0.00037 
2.3 J 0.28 0.3 1.47 2.04 J 2.13 J 1.78 J

14600 J 3460 J 3450 J 9750 J 9130 J 10000 J 8110 J
193 J 94 96.9 151 J 149 J 186 J 143 J

7980 J 4040 J 2280 J 4430 J 4400 J 4830 J 4300 J
103 J 108 J 93.9 J
142 J 147 J 137 J

34700 J 10700 11700 24400 J 25500 J 27300 J 23900 J
237 J 214 J

7220 J 2120 J 2490 J 3930 J 3870 J 4330 J 3670 J
806 J 143 135 653 J 655 J 839 J 747 J

1690 J 492 703 900 J 829 J 868 J 706 J
815 J 174 152 241 J 222 J 293 J 332 J
358 J 110 120 362 J 349 J 390 J 309 J

29.3 J 28.4 J 25.5 J
535 J 105 99.7 397 J 448 J 486 J 425 J
0.79 J 0.86 J 0.86 J 0.724 J 0.548 J 0.648 J 0.522 J
6.7 J 2.1 1.5 5.06 J 5.04 J 5.43 J 4.98 J

0.59 J 0.13 J 0.21 J 0.437 J 0.425 J 0.471 J 0.435 J
3.3 J 0.65 0.43 3.43 J 3.28 J 3.56 J 3.21 J
101 J 22.7 14.8 97.4 J
8.4 J 2.3 3.6 7.04 J 6.21 J 7.3 J 6.39 J
162 J 30 19.7 141 J
211 J 42.4 29.9 206 J 237 J
27.8 J 7.1 8.7 25.3 J 20.4 J 25 J 21.4 J

0.8 J 1.2 J 0.4 J 1.2 J
2.6 J 0.32 0.28 3.17 J 2.56 J 3.16 J 2.18 J

0.17 J 0.038 J 0.051 0.138 J 0.136 J 0.149 J 0.143 J
25.9 J 12.7 12.6 22.6 J

1.2 J 0.086 J 0.16 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
11B-0327 11B-0327 11B-0329 11B-0329 11B-0330 12A-0473 12A-0473 12A-0476 12A-0476

11B-0327-C1 11B-0327-C2 11B-0329-C2 11B-0329-C3 11B-0330-C2 12A-0473-C4 12A-0473-C5 12A-0476-C2 12A-0476-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
10.9 10.9 10.9 10.9 10.92 9.14 9.14 9.6 9.6

11B-0327-C1AS 11B-0327-C2AS 11B-0329-C2AS 11B-0329-C3AS 11B-0330-C2AS 12A-0473-C4AS 12A-0473-C5AS 12A-0476-C2AS 12A-0476-C3AS
9/20/2011 9/20/2011 9/14/2011 9/14/2011 10/13/2011 1/12/2012 1/12/2012 2/7/2012 2/7/2012

N N N N N N N N N

9.43 J 21.5 J 6.51 0.662 2.97 J
14200 J 18900 J 8960 J 6830 7850 
308 J 357 J 190 J 433 144 

5920 J 7190 J 4460 J 4060 4380 J
1180 J 358 J 573 J 68.1 165 J
484 J 453 J 310 J 302 165 J

27300 J 34700 J 16200 J 29800 19700 
534 J 851 J 368 J 1030 278 J

4640 J 5610 J 2940 J 2810 3140 J
504 J 970 J 285 J 577 464 
85.4 J
1130 J 1220 J 614 J 568 546 
394 J 313 J 226 J 268 208 
441 J 432 J 261 J 254 298 
74.3 J 56.5 J 46.3 J 32.4 
1660 J 1190 J 839 J 1710 529 J
1.78 J 1.19 J 1.6 J 11.8 J 1.05 J
26.8 J 15 J 16 J 14.1 7.71 J

0.599 J 0.901 J 0.55 J 0.36 0.436 J
18 J 13.2 J 12.4 J 2.33 J 4.53 J

9.64 J 14.8 J 7.6 J 7.13 J 9.07 J

63.1 J 46.2 J 22.7 J 32.5 J
1.9 J 1.6 J 1.5 J 1.5 1.2 

8.13 J 7.53 J 6.55 J 1.67 J 2.96 J
0.412 J 0.333 J 0.273 J 0.132 0.159 

18 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12A-0477 12A-0477 12E-0355 12E-0355 12E-0356 12E-0356 12E-0357 12E-0357 12E-0358

12A-0477-C2 12A-0477-C3 12E-0355-C02 12E-0355-C03 12E-0356-C04 12E-0356-C05 12E-0357-C02 12E-0357-C03 12E-0358-C01
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
9.8 9.8 10.75 10.75 10.77 10.77 10.83 10.83 10.88

12A-0477-C2AS 12A-0477-C3AS 12E-0355-C2AS 12E-0355-C3AS 12E-0356-C4AS 12E-0356-C5AS 12E-0357-C2AS 12E-0357-C3AS 12E-0358-C1AS
2/8/2012 2/8/2012 5/22/2012 5/22/2012 5/23/2012 5/23/2012 5/24/2012 5/24/2012 5/22/2012

N N N N N N N N N

1.96 0.126 0.0401 0.0215 0.138 
8210 J 8050 8690 7140 4100 
132 J 38.8 46.2 35.7 32.1 

4500 J 715 J 1020 J 610 1140 J
88 J 15.9 
132 J 22.3 J

24800 J 10300 12200 8710 8670 
195 J 43.5 

3970 J 1560 1690 1150 1330 J
741 J 71.2 106 57.5 186 

745 J 218 189 223 350 
251 J 110 96.2 72.2 78.6 
289 J 216 231 275 151 
25 J 19.5 21 19 12.3 
423 J 41.4 57.5 23.5 73.2 

0.634 J 0.03 J 0.063 J 0.052 U 0.149 
5.99 J 0.89 1.1 0.48 J 1.87 

0.468 J 0.231 J 0.231 J 0.179 0.126 
2.97 J 0.116 J 0.249 J 0.098 J 0.237 J

11.5 J 12.3 J 7.9 J
9.29 J 4.55 J 4.7 J 2.75 J 2.19 J

8.02 J 19.3 J 4.19 J
9.95 J 20.1 J 3.94 

29.5 J 7.21 J 8.13 J 4.75 J 6.28 J
1.3 J 0.4 J 0.4 J 0.3 J 0.3 J

2.05 J 0.064 J 0.145 J 0.023 J 0.202 J
0.16 J 0.055 J 0.052 J 0.038 0.029 
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0359 12E-0360 12E-0360 12E-0361 12E-0362 12E-0363 12E-0364 13B-0520 13B-0522

12E-0359-C05 12E-0360-C02 12E-0360-C02 12E-0361-C01 12E-0362-C01 12E-0363-C02 12E-0364-C02 13B-0520-G1 13B-0522-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
10.94 10.96 10.96 10.98 11.02 11.07 11.1 9.37 9.5

12E-0359-C5AS 12E-0360-C2AS 12E-0360-C2AT 12E-0361-C1AS 12E-0362-C1AS 12E-0363-C2AS 12E-0364-C2AS 13B-0520-G1AS 13B-0522-G1AS
5/23/2012 5/22/2012 5/22/2012 5/21/2012 5/23/2012 5/23/2012 5/23/2012 10/3/2013 10/4/2013

N N FD N N N N N N

0.244 0.743 J 0.325 J 0.0246 0.345 0.505 0.337 1.54 J 2.54 J
5300 7010 7730 4500 6490 10600 5730 10800 J 11700 J
31.6 76.8 65.8 26.7 69.7 120 129
992 J 2480 J 2790 J 822 4280 J 2120 J 2600 J 5340 J 5960 J
32.1 47.8 51.6 25 38.1 33
227 66.7 J 64.6 J 68.2 40.7 55.9 

10600 14900 16500 8820 14300 18900 14400 24800 J 24900 J
75.8 349 264 69.7 93.6 2050
1610 2430 J 2610 J 1300 3720 5660 2550 4450 J 5230 J
332 564 610 225 371 278 681 865 J 794 J

552 622 753 530 616 6190 639 950 J 1090 J
74.1 171 237 69.6 357 168 114 666 J 542 J
183 296 344 116 321 994 201 360 J 370 J
13.5 20.1 21.4 9.9 29 31.4 18.1
90.3 203 187 28.5 128 155 172 421 J 435 J

0.531 J 0.31 0.284 0.079 0.151 J 0.088 J 0.408 J 1.04 J 0.945 J
2.21 3.74 3.69 0.82 3.23 2.02 2.11 5.79 J 7.11 J

162 J 187 J
0.215 J 0.387 0.343 0.196 0.264 J 0.325 J 0.291 J 0.493 J 0.657 J
0.399 J 1.66 J 1.45 J 0.074 J 1.03 J 0.969 J 0.615 J 2.64 J 3.33 J

4.03 J 79.4 J 116 J
4.14 J 7.52 J 7.04 J 2.78 J 6.49 J 10.3 J 11 J 7.64 J 9.39 J

20.8 J 128 J 172 J
8.84 J 198 J 215 J

11.9 J 22.8 J 19.7 J 5.46 J 16.8 J 25.5 J 19 J 22.5 J 29.8 J
0.3 J 0.6 J 0.6 J 0.3 J 0.5 J 0.8 0.4 J 0.6 J 0.7 J

0.456 J 1.2 J 1.27 J 0.047 J 0.497 J 0.768 J 0.614 J 1.88 J 2.41 J
0.048 J 0.098 0.075 0.032 0.055 J 0.249 J 0.173 J 0.141 J 0.176 J

22.6 J 28.1 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0522 13B-0523 13B-0524 13B-0524 13B-0525 13B-0527 13B-0527 13B-0534 13B-0534

13B-0522-G1 13B-0523-G2 13B-0524-C1 13B-0524-G1 13B-0525-C1 13B-0527-C1 13B-0527-C3 13B-0534-C2 13B-0534-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
9.5 9.61 9.73 9.73 9.85 9.99 9.99 10.07 10.07

13B-0522-G1AT 13B-0523-G2AS 13B-0524-C1AS 13B-0524-G1AS 13B-0525-C1AS 13B-0527-C1AS 13B-0527-C3AS 13B-0534-C2AS 13B-0534-C2AT
10/4/2013 10/23/2013 10/9/2013 10/9/2013 10/9/2013 10/8/2013 10/8/2013 10/7/2013 10/7/2013

FD N N N N N N N FD

2.51 J 2.73 J 1.49 J 2.1 J 0.322 12.2 J 10.1 J
13700 J 18500 J 9490 J 10700 J 12700 

194 J 131 J 162 J
6180 J 7210 J 4090 J 4930 J 3100 

148 J 69.2 J 93.2 J
208 J 116 J 145 J

28000 J 35400 J 20100 J 24200 J 20100 J
214 J 131 J 172 J

5850 J 7980 J 3900 J 4480 J 2750 
830 J 756 J 521 J 742 J 188 J

1360 J 2480 J 942 J 1070 J 507 J
659 J 1530 J 660 J 536 J 188 
415 J 566 J 352 J 364 J 330 

460 J 489 J 328 J 414 J 55 
0.922 J 0.866 J 0.819 J 0.915 J 0.053 
7.6 J 9.9 J 4.67 J 6.18 J 0.53 
197 J 203 

0.678 J 0.905 J 0.39 J 0.509 J 0.442 
3.44 J 3.9 J 2.1 J 3.12 J 0.116 J
120 J 27.7 
9.85 J 11.2 J 6.96 J 8.3 J 8.29 J
206 J 9.16 J
227 J 7.65 J
31.4 J 38.3 J 20.1 J 25.8 J 11.9 J
0.8 J 1.4 J 0.6 J 0.9 J 0.5 U
2.7 J 2.7 J 1.61 J 2.48 J 0.112 J

0.178 J 0.231 J 0.117 J 0.146 J 0.036 
29.9 J 35.7 J 19.1 J 22.5 J 18.5 
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0534 13B-0534 13B-0536 13B-0539 13B-0539 13B-0542 13B-0543 13B-0548 13B-0549

13B-0534-C3 13B-0534-C3 13B-0536-C1 13B-0539-C2 13B-0539-C2 13B-0542-C2 13B-0543-G1 13B-0548-C1 13B-0549-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
10.07 10.07 10.22 10.45 10.45 11.01 11.19 11.46 11.67

13B-0534-C3AS 13B-0534-C3AT 13B-0536-C1AS 13B-0539-C2AS 13B-0539-C2AT 13B-0542-C2AS 13B-0543-G1AS 13B-0548-C1AS 13B-0549-C3AS
10/7/2013 10/7/2013 10/10/2013 10/16/2013 10/16/2013 10/11/2013 10/11/2013 10/18/2013 10/17/2013

N FD N N FD N N N N

3.92 J 2.44 2.34 5.61 1.04 J 0.882 1.24
13800 J 13300 J 9850 J 6580 6740 9020 8610 J 6540 7570 

164 J 117 121 445 201 J 113 124
5950 J 6030 J 5560 J 7730 J 4940 J 4030 6800 J 3450 4480 

86.1 J 92.1 108 199 71.9 J 42 J 59.6 J
168 J 142 171 379 119 J 71.5 111

25600 J 26200 J 21900 J 17200 14500 14800 21900 J 14400 17400 
207 J 167 J 216 J 461 J 178 J 161 J 151 J

5130 J 4880 J 4590 J 6200 J 2930 J 2800 3720 J 2540 3320 
581 J 602 J 641 J 274 261 236 620 J 401 464 

1340 J 1270 J 1010 J 455 534 589 987 J 513 673 
801 J 809 J 504 J 521 394 322 602 J 234 J 273 J
382 J 387 J 381 J 299 220 229 335 J 273 276 

970 J 976 J 422 J 291 J 529 J 903 J 398 J 278 334 
1.93 J 1.71 J 1.64 J 0.55 J 1.19 J 2.17 J 1.5 J 0.6 J 0.97 J
26.8 J 15.5 J 6.16 J 7.44 8.26 19.8 6.77 J 3.39 4.59 
265 J 149 J

0.714 J 0.382 J 0.437 J 0.553 J 0.346 J 0.413 0.461 J 0.297 J 0.402 J
11.9 J 6.87 J 2.49 J 3.9 J 4.52 J 3.28 J 2.6 J 1.85 J 1.91 J
559 J 323 J
10.5 J 5.84 J 7.34 J 6.5 J 6.36 J 5.99 J 7.57 J 6.12 J 8.35 J
365 J 209 J
417 J 236 J
58.8 J 33.1 J 25.2 J 23.2 J 24.6 J 33.3 J 24.7 J 14.8 J 30.8 J
1.2 J 0.7 J 0.9 J 0.6 J 0.6 J 1.1 0.9 J 0.8 0.9 
7.5 J 7.27 J 1.89 J 1.86 J 2.17 J 1.89 J 1.17 J 1.05 J 1.22 J

0.299 J 0.165 J 0.152 J 0.093 0.106 0.52 0.115 J 0.094 0.134 
55.1 J 30.1 J 19.3 J 17.7 22 20.5 23.8 J 17.1 18.3 
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0550 13B-0551 13B-0551 13B-0567 13B-0575 13B-0577 2008 CLRC-060 2008 CLRC-060 2008 CLRC-060

13B-0550-C3 13B-0551-C2 13B-0551-G2 13B-0567-G2 13B-0575-C4 13B-0577-G1 08A-060-C1 08A-060-C2 08A-060-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR 3R 3R PR PR PR
11.71 11.77 11.77 9.33 11.21 11.21 9.57 9.57 9.57

13B-0550-C3AS 13B-0551-C2AS 13B-0551-G2AS 13B-0567-G2AS 13B-0575-C4AS 13B-0577-G1AS 08A-0060-C1AS 08A-0060-C2AS 08A-0060-G2AS
9/26/2013 9/24/2013 9/24/2013 10/4/2013 10/17/2013 10/18/2013 8/6/2008 8/6/2008 8/6/2008

N N N N N N N N N

0.953 0.708 J 2.67 J 9.13 J 0.79 J 1.07 J
8790 J 4700 15000 J 11700 J 12100 J

212 J 190 J
4420 J 5030 J 6460 J 5080 J 6170 J

538 J
354 J 131 J

20600 J 10800 29600 J 21500 J 29300 J
331 J

3510 J 2660 J 6490 J 3840 J 4440 J
802 J 306 888 J 512 J 1020 J

680 J 442 1600 J 927 J 1110 J
272 J 213 705 J 428 J 476 J
341 J 226 425 J 332 J 483 J

391 J 173 474 J 1030 J 519 J
0.626 J 0.242 J 0.857 J 1.82 J 1.53 J
4.09 J 2.27 8.41 J 24.9 J 5.34 J
168 J 74 200 J

0.426 J 0.249 0.749 J 0.581 J 0.55 J
1.94 J 1.02 J 3.78 J 13 J 2.85 J
58.8 J 26.6 130 J 73.4 J
8.35 J 5.78 J 10.4 J 9.35 J 8.15 J
104 J 50.5 J 180 J 78.8 J
183 J 104 J 233 J 233 J
20.4 J 12.9 J 33.8 J 58.4 J 23.4 J 18.5 J
0.5 J 0.3 J 0.9 J 1.8 J 0.8 J

1.56 J 0.487 J 3.19 J 6.31 J 2.26 J
0.114 J 0.067 0.19 J 0.281 J 0.145 J
23.9 J 16.4 31.2 J 50.9 J 29.9 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
2008 CLRC-065 2008 CLRC-065 2008 CLRC-065 2008 CLRC-109 2008 CLRC-109 2008 CLRC-109 2008 CLRC-110 2008 CLRC-110 2008 CLRC-110

08A-065-C1 08A-065-C3 08A-065-G2 08A-109-C2 08A-109-C3 08A-109-G7 08A-110-C1 08A-110-C2 08A-110-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR 3R 3R 3R 3R 3R 3R
10.55 10.55 10.55 11.21 11.21 11.21 11.21 11.21 11.21

08A-0065-C1AS 08A-0065-C3AS 08A-0065-G2AS 08A-0109-C2AS 08A-0109-C3AS 08A-0109-G7AS 08A-0110-C1AS 08A-0110-C2AS 08A-0110-G2AS
8/28/2008 8/28/2008 8/28/2008 8/21/2008 8/21/2008 8/21/2008 8/25/2008 8/25/2008 8/25/2008

N N N N N N N N N

1.42 J 0.118 J 0.324 J
10100 J 10500 J 6040 
141 J 136 J 90.5 

4430 J 2700 J 3120 

21700 J 10300 J 11200 

3690 J 1930 J 1990 
625 J 168 J 176 

975 J 629 J 573 
480 J 237 J 203 
370 J 243 J 256 

399 J 67.5 J 221 
0.6 J 0.4 J 0.87 J

4.83 J 6.27 J 4.05 

0.455 J 0.498 J 0.289 
2.83 J 1.2 J 1.68 
80.3 J 36.1 J 37.2 J
7.74 J 4.81 J 4.72 
125 J 163 J 38 J 75.9 J 67.1 J 67.4 J
182 J 112 J 156 
26.2 J 30.6 J 12.6 J 21.1 J 19 J 19.1 J
0.9 J 1 J 1.36 U
2.1 J 0.47 J 0.56 

0.154 J 0.079 J 0.076 
22.5 J 32.9 J 20.2 
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
2008 CLRC-114 2008 CLRC-114 LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D

08A-114-C1 08A-114-G4 LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
9.6 9.6 9.6 11.17 9.69 10.61 10.96 11.25 9.62

08A-0114-C1AS 08A-0114-G4AS LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D
9/18/2008 9/18/2008 8/13/2010 8/13/2010 11/12/2009 11/12/2009 11/12/2009 11/12/2009 10/30/2009

N N N N N N N N N

0.0032 J 0.00085 0.0013 J 0.00056 J 0.00038 J 3.5E-05 J 0.00024 
2.3 J 1.6 J 1.1 0.96 J 0.49 0.3 0.78 0.11 

5820 J 11300 J 5660 7410 4410 2930 5270 4100 J
105 J 158 J 88.9 83 45.4 31.3 94.8 44.7 

4460 J 5430 J 2940 J 4220 1820 1070 3180 2150 
47.2 25.2 22.7 44.8 
72.1 30.1 50.3 73.5 

12300 J 27000 J 12000 16000 11200 7930 13900 16600 
76.3 37.3 J 33.6 J 128 J

2160 J 4940 J 2150 J 3560 1540 1060 2290 2400 J
290 J 795 J 226 J 256 J 165 102 463 125 

618 J 1060 J 489 1140 340 273 486 397 
399 J 1550 J 361 277 J 97.3 J 180 J 219 
252 J 412 J 229 347 193 133 264 130 

30.7 J 17.2 J
238 J 482 J 272 208 99.1 90.5 282 205 
1.13 J 0.8 J 0.54 J 0.84 J 0.3 J 0.23 J 0.68 J 0.56 J
6.1 J 5 J 3.4 3.5 J 2.3 1.8 2.8 1.5 

0.329 J 0.53 J 0.34 J 0.33 0.24 0.22 0.28 0.13 J
1.78 J 2.6 J 2.4 J 1.1 0.49 0.63 1.4 0.4 
66 J 65.8 J 48.5 J 9.6 

4.42 J 7 J 4.9 J 5.9 4.4 3.1 5 2.4 
90.7 J 131 108 J 74.8 J 48 
228 J 192 J 223 J 51.4 
17.2 J 27.5 J 19.8 J 22.1 J 15.6 8.9 7.4 13.7 6.9 
2 UJ
0.8 J 1.9 J 1.2 J 0.86 0.27 0.36 1 0.12 

0.098 J 0.15 J 0.085 0.086 J 0.063 0.003 U 0.072 0.038 J
31.4 J 17.7 11.7 9.8 14.3 9 

0.51 J 0.22 J 0.4 J 0.13 J 0.09 J 0.29 J 0.12 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 12-15 RM 12-15 RM 12-15
LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E LPRT12E 13B-0553 13B-0554 13B-0556
LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E LPRT12E 13B-0553-C2 13B-0554-C4 13B-0556-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
10.6 10.75 11.01 11.63 11.75 11.75 12.32 12.33 12.69

LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E LPRT12E-FD 13B-0553-C2AS 13B-0554-C4AS 13B-0556-C1AS
10/28/2009 10/27/2009 10/29/2009 10/23/2009 10/22/2009 10/22/2009 10/16/2013 10/14/2013 10/7/2013

N N N N N FD N N N

0.002 0.0015 0.0012 0.0014 0.0036 J 0.0036 J
4.1 0.92 1.8 1 3.2 J 3.3 J 0.891 1.09 J 0.939 J

9250 6170 J 5500 J 6280 12200 J 9800 J 5480 8820 
263 J 130 J 135 123 J 210 J 179 J 95.9 119 
5110 3960 J 3490 5800 6430 J 5460 J 2560 3290 
112 J 54.9 J 63.2 J 34.4 50.9 J
331 99.6 J 108 75.5 102

30500 19000 J 13700 17100 29500 J 23600 J 11800 16200 
428 J 128 J 133 J 123 152 J
3490 2810 J 2360 J 3170 4800 J 3800 J 1960 3030 
868 678 J 409 419 1050 J 899 J 338 437 J

700 550 J 475 573 1020 J 849 J 421 549 
247 207 J 181 222 335 J 302 J 161 208 
313 264 J 187 265 471 J 376 J 188 296 

897 J 311 J 492 330 J 661 J 552 J 286 277 J
2.8 J 0.5 1.3 J 1.6 J 1.1 J 0.84 J 0.318 0.685 J
5.7 2.5 J 3.8 3 7.7 J 7.3 J 2.57 3.69 

0.51 0.33 J 0.3 J 0.32 0.48 J 0.48 J 0.251 0.387 
2.2 J 1.5 J 1.4 1.3 J 5.9 J 5.7 J 1.05 J 2.25 J

42.3 213 J 204 J
5.1 J 4.3 J 5.7 5.1 J 8.4 J 8.2 J 5.34 J 6.91 J

133 190 J 178 J
233 321 J 317 J

20.3 J 12.2 J 15.3 16.2 J 31.3 J 29.9 J 12.3 J 19.8 J
0.4 J 0.7 

1.9 1.1 J 0.98 1.1 4.5 J 4 J 0.814 J 3.29 J
0.2 0.075 J 0.14 0.11 0.17 J 0.17 J 0.077 0.11 

18.4 J 12.3 J 13.1 12 J 35.4 J 33.2 J 10.9 21.4 

0.68 J 0.41 J 0.32 J 0.37 J 0.87 J 0.68 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
13B-0556 13B-0561 13B-0563 13B-0563 13B-0571 13B-0574 13B-0574 2008 CLRC-074 2008 CLRC-074

13B-0556-C3 13B-0561-C1 13B-0563-C1 13B-0563-C1 13B-0571-C3 13B-0574-C1 13B-0574-C3 08A-074-C1 08A-074-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
12.69 13.73 14.44 14.44 12.81 13.48 13.48 12.56 12.56

13B-0556-C3AS 13B-0561-C1AS 13B-0563-C1AS 13B-0563-C1AT 13B-0571-C3AS 13B-0574-C1AS 13B-0574-C3AS 08A-0074-C1AS 08A-0074-C2AS
10/7/2013 9/30/2013 9/24/2013 9/24/2013 10/4/2013 10/2/2013 10/2/2013 8/18/2008 8/18/2008

N N N FD N N N N N

3.48 0.181 J 0.197 J 0.837 0.931 0.892 J
8740 J 11900 3530 3190 8150 J 4510 10300 J

162 J
4880 J 5390 1580 J 1260 J 2850 J 5940 4810 J

17000 J 18700 10200 7540 15500 J 10900 20600 J

3280 J 3140 1700 J 1390 J 2610 J 2610 3770 J
343 J 268 178 152 341 J 269 795 J

665 J 606 274 241 583 J 400 917 J
327 J 267 120 88.6 241 J 187 286 J
316 J 338 168 139 270 J 192 426 J

355 J 550 114 96.8 203 J 232 394 J
0.666 J 1.59 0.215 J 0.206 J 0.472 J 0.625 J 0.72 J
5.36 J 10.2 1.69 1.36 3.42 J 3.34 4.14 J
144 J 225 54.2 59.5 91.4 J 182 J

0.414 J 0.472 0.179 0.215 0.341 J 0.213 0.407 J
2.7 J 12.1 J 0.531 J 0.425 J 1.18 J 2.29 J 2.71 J

67.8 J 166 J 15.1 14.5 54.1 J 53.5 J 69.9 J
6.93 J 8.33 J 4.62 J 4.13 J 6.62 J 6.1 J 7.81 J
113 J 257 J 47.4 J 32.8 J 67.6 J 65.6 J 114 J
181 J 544 54.2 J 72.6 J 114 J 192 J 188 J
21.7 J 43.3 J 65.6 J 9.45 J 17.6 J 15.4 J 21.2 J
0.7 J 0.6 J 0.7 U 0.7 U 0.5 J 0.1 J 1.72 UJ

2.51 J 8.89 J 0.385 J 0.329 J 1.25 J 1.38 J 1.9 J
0.133 J 0.137 0.067 0.059 0.066 J 0.058 0.143 J
21.6 J 49.5 93.7 J 10.2 J 21.3 J 16 23.2 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
2008 CLRC-074 2008 CLRC-082 2008 CLRC-082 2008 CLRC-082 2008 CLRC-082 2008 CLRC-084 2008 CLRC-084 2008 CLRC-084 2008 CLRC-085

08A-074-G2 08A-082-C1 08A-082-C2 08A-082-G2 08A-082-G3 08A-084-C1 08A-084-C2 08A-084-G2 08A-085-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
12.56 14.09 14.09 14.09 14.09 14.22 14.22 14.22 14.81

08A-0074-G2AS 08A-0082-C1AS 08A-0082-C2AS 08A-0082-G2AS 08A-0082-G3AS 08A-0084-C1AS 08A-0084-C2AS 08A-0084-G2AS 08A-0085-C1AS
8/18/2008 12/10/2008 12/10/2008 12/10/2008 12/10/2008 12/9/2008 12/9/2008 12/9/2008 12/11/2008

N N N N N N N N N

0.00173 J
0.34 0.293 5.5 

4530 3360 
104 48.3 
2880 1420 
29.1 
53.7 

12100 8430 
99.6 
2050 1350 
271 176 

379 339 
175 118 
255 191 

232 117 
0.4 J 0.16 
2.5 1.2 

0.218 0.156 
0.988 0.441 

17.2 
5.24 4.05 

79.7 J 70 65.5 36.2 J
157 

15.5 J 11.9 14.5 9.25 12.5 
1 U 1.1 UJ

0.823 0.46 
0.117 0.053 
13.4 8.24 

1.08 UJ
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 15-17.4
2008 CLRC-085 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 2008 CLRC-089

08A-085-C2 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-089-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR
14.81 12.38 14.14 12.86 12.29 12.59 14.09 14.24 15.5

08A-0085-C2AS LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-0089-C2AS
12/11/2008 8/16/2010 8/13/2010 11/12/2009 10/8/2009 10/9/2009 10/26/2009 10/21/2009 9/17/2008

N N N N N N N N N

0.0013 0.00036 0.00083 J 0.0021 J 0.0011 0.0031 J 0.00025 
2.3 0.25 1.5 J 2.2 J 0.83 0.88 J 0.21 0.158 

5480 J 8310 3420 10600 J 7710 6310 10700 J 2890 
165 J 116 41.4 168 J 152 112 205 J 37 

4070 J 2480 J 1710 J 5690 J 4210 3830 6890 J 1510 
55.7 J 87.2 J 86.7 J 44.8 J 62.3 J
79.1 J 160 J 123 J 83.4 J 123 J

14900 J 15600 8770 23800 J 17900 16700 25900 J 8410 
216 J 216 J 162 140 193 J

2380 J 2390 1420 J 4350 J 2970 2680 4020 J 1240 
560 J 655 J 127 J 1070 J 697 655 958 J 150 J

404 J 633 J 295 934 J 648 552 839 J 292 
203 J 230 174 291 J 245 229 492 J 108 J
287 J 246 231 415 J 299 332 466 J 193 

25.6 10.9 J
292 J 314 119 448 J 385 338 506 J 96 
1.13 J 0.45 J 0.53 J 0.78 J 0.81 J 1.5 J 1.3 J 0.23 J
2.7 J 3.1 0.82 4.5 J 3.3 3.2 3.8 J 0.94 

0.269 J 0.38 0.15 J 0.49 J 0.37 0.35 0.49 J 0.14 J
1.45 J 2.4 J 0.47 J 2.7 J 2.3 J 1.6 J 1.7 J 0.36 J

65.1 J 12.6 J 12.1 
6.72 J 5.3 J 3.5 J 7.8 J 5.3 J 7 J 6.4 J 2.7 

77.6 J 22.1 J 25.9 
211 66 J 96.8 

15.4 J 19.5 J 7.8 J 22.3 J 17.1 J 17.3 J 15.6 J 9.6 
0.9 UJ
1.19 J 2.9 J 0.48 J 3.7 J 3 J 1.5 J 1.7 J 0.34 
0.08 J 0.064 0.041 0.12 J 0.095 0.096 0.095 J 0.043 
17.9 J 23.6 J 16.3 20.6 22.3 J 7.2 

0.35 0.1 UJ 0.97 J 0.5 J 0.54 J 0.93 J 0.035 UJ
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-089 2008 CLRC-090 2008 CLRC-090 2008 CLRC-092 2008 CLRC-092 2008 CLRC-096 2008 CLRC-096 2008 CLRC-096 2008 CLRC-112

08A-089-C4 08A-090-C1 08A-090-C5 08A-092-C4 08A-092-C4 08A-096-C2 08A-096-C3 08A-096-G2 08A-112-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.75 ft 0 - 0.75 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR SR
15.5 15.63 15.63 16 16 17.08 17.08 17.08 15.55

08A-0089-C4AS 08A-0090-C1AS 08A-0090-C5AS 08A-0092-C4AS 08A-0092-C4AT 08A-0096-C2AS 08A-0096-C3AS 08A-0096-G2AS 08A-0112-C3AS
9/17/2008 9/11/2008 9/11/2008 9/25/2008 9/25/2008 9/24/2008 9/24/2008 9/24/2008 9/16/2008

N N N N FD N N N N

0.337 0.0706 0.106 0.375 0.244
3750 J 5230 2760 3750 4370
100 549 23 234 80.7
2380 2590 12900 2020 1890 J

19900 J 27000 7910 10200 13100 

1700 J 1560 8260 1740 1410
203 J 260 152 116 103 

493 413 J 610 324 361
134 171 82 144 129
178 253 123 276 183

105 J 312 42.1 310 142 
1.61 J 1.75 0.12 U 1 0.53 
2.3 3.62 0.8 1.2 3.64

0.25 0.272 0.119 0.144 0.183
0.646 1.79 0.091 0.755 2.12
20.3 20.7 14.2 15.3 28.8 J
4.31 3.6 2.44 4.24 3.52
44.5 J 63.8 7.72 J 37.1 J 33.4 62.5 

 R 535 17.7 J 108 J 63.2 
25.5 13 5.12 9.3 8.43 J 17
1.1 U 1.39 U 1.2 U 1.1 U 0.5 J
0.54 J 0.62 0.08 0.54 2.04
0.033 0.046 0.023 U 0.052 0.032
18.2 13.7 6.25 11.2 10.1 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-112 2008 CLRC-113 2008 CLRC-113 2008 CLRC-113 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D

08A-112-G4 08A-113-C1 08A-113-C3 08A-113-G2 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

SR SR SR SR PR PR PR PR PR
15.55 15.55 15.55 15.55 15.5 15.85 17.35 15.24 15.53

08A-0112-G4AS 08A-0113-C1AS 08A-0113-C3AS 08A-0113-G2AS LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D
9/16/2008 9/17/2008 9/17/2008 9/17/2008 11/12/2009 10/26/2009 10/20/2009 10/29/2009 10/29/2009

N N N N N N N N N

8.9E-05 UJ 0.00022 0.00074 0.00022 0.00024
0.0708 1.3 0.4 0.44 0.094 0.068

3660 J 4860 4330 3680 3590 J 2770 J
65.4 791 210 J 50.8 47.2 64.7
1800 2920 2080 2560 1540 2060

66.7 30.3 J
160 102

8950 J 53100 18100 11300 8080 7580
589 J 187 J

1520 J 2130 1320 1710 1380 J 1280 J
193 J 285 864 107 J 195 247 

326 J 348 286 306 310 303
111 274 J 122 145 105 112
186 300 231 254 178 118

107 J 1600 255 J 141 72.2 89 
0.27 J 7.2 J 5 J 0.7 J 0.11 J 0.33 J
1.5 10.6 2.8 1.1 0.85 1.5

0.186 0.21 0.27 0.16 J 0.16 J 0.19 J
0.412 2.1 1.2 J 0.53 J 0.22 0.26 

13 11.5 9.6 11.6
3.01 5.2 3.4 J 4.1 2.9 3.3

18.2 29.9 J 32.6 J 32.7 13.3 18.7 
 R 122 21.3 30 

 R 7.95  R 17.1 7.8 J 10 5.3 8.3 
1.2 U
0.45 J 0.86 0.59 0.32 0.17 0.39
0.034 0.13 0.049 0.047 0.034 J 0.044 J
10.4 15.7 10.9 J 11.8 9.1 9.7

0.86 J 0.51 J 0.09 J 0.038 J 0.036 UJ
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

R - Rejected data.
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRT16E LPRT17A LPRT17D
LPRT16E LPRT17A LPRT17D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR
15.59 17.05 16.55

LPRT16E LPRT17A LPRT17D
10/28/2009 10/20/2009 10/21/2009

N N N

0.00059 0.00073 0.00038 
0.4 0.5 0.27 

4380 4570 4040 
129 J 61.7 49.6 
2570 2000 1880 
24.1 J
43.1 

16600 11500 16000 
148 J
1830 1780 2120 
551 101 J 233 J

318 341 303 
136 155 148 
291 333 401 

252 J 181 135 
0.63 J 0.84 J 0.22 J
1.2 1.5 0.87 

0.19 0.2 J 0.14 J
0.62 J 1.4 J 0.33 J

15.6 15.3 
3.6 J 4.7 2.9 

39.8 28.4 
127 126 

7.5 J 11.2 8.6 

0.46 0.67 0.43 
0.039 0.053 0.029 
8.6 J 13.8 8.1 

0.16 J 0.26 J 0.038 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
2008 CLRC-045 2008 CLRC-045 2008 CLRC-048 2008 CLRC-048 2008 CLRC-048 2008 CLRC-050 2008 CLRC-050 2008 CLRC-057

08A-045-G2 08A-045-G3 08A-048-C2 08A-048-C3 08A-048-G2 08A-050-C1 08A-050-C2 08A-057-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
7 7 7.44 7.44 7.44 7.97 7.97 8.99

08A-0045-G2AS 08A-0045-G3AS 08A-0048-C2AS 08A-0048-C3AS 08A-0048-G2AS 08A-0050-C1AS 08A-0050-C2AS 08A-0057-C1AS
8/20/2008 8/20/2008 7/31/2008 7/31/2008 7/31/2008 9/3/2008 9/3/2008 8/4/2008

N N N N N N N N

Page 34 of 74 AECOM

Final

July 2017



Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
2008 CLRC-057 2008 CLRC-057 2008 CLRC-106 2008 CLRC-107 LPRC07A LPRC07B LPRC07C LPRC07D

08A-057-C2 08A-057-G2 08A-106-C1 08A-107-C2 LPRC07A LPRC07B LPRC07C LPRC07D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR 2R 2R PR PR PR PR
8.99 8.99 8.03 8.03 6.23 6.87 6.96 6.9

08A-0057-C2AS 08A-0057-G2AS 08A-0106-C1AS 08A-0107-C2AS LPRC07A LPRC07B LPRC07C LPRC07D
8/4/2008 8/4/2008 9/22/2008 9/22/2008 8/12/2010 8/12/2010 8/16/2010 8/12/2010

N N N N N N N N

0.0052 J 0.0078 J 0.0024 0.0081 J
0.0506 0.139 2.3 J 2.5 J 1.1 2.7 J

14400 J 6200 J 4700 J 13200 J 13400 J 7290 18000 J
230 J 63.7 J 41.1 J 142 J 143 J 63.3 161 J
6350 J 4300 J 12700 J 6390 J 5800 J 4200 J 6840 J

306 J
27600 J 15200 13500 32200 J 30500 J 16400 41200 J

42.8 505 
5160 J 4110 J 8680 J 7360 J 6920 J 5330 9220 J
655 J 135 127 656 J 528 J 222 J 723 J

1550 J 1230 J 432 J 1690 J 1800 J 996 J 2370 J
646 J 351 328 5980 J 4790 J 1510 5680 J
488 J 597 J 369 J 422 J 428 J 282 554 J

33.9 J 30.9 J 20.8 40.9 J
814 J 115 J 92.7 J 587 J 592 J 220 669 J
1.39 J 0.1 0.45 0.66 J 0.77 J 0.32 J 0.89 J
14.6 J 1.8 1.7 7.3 J 7.7 J 2.2 7.8 J

0.68 J 0.17 0.176 0.67 J 0.71 J 0.24 0.74 J
8.18 J 0.245 J 1.01 J 3.7 J 3.8 J 0.78 J 3.8 J
299 J 9.32 J 11.3 J 89.5 J 101 J 22.5 J 101 J
10 J 4.54 J 5.56 J 7.5 J 8.2 J 3.1 J 8.3 J

164 J 45.3 48.5 137 J 152 J 36.6 J 155 J
387 J 238 J 250 J 114 236 J
47.5 J 27.4 J 19.3 28 25.7 J 26.5 J 10.1 J 27.2 J
1.2 J
6.1 J 0.06 0.1 3.4 J 2.9 J 0.81 J 3.3 J

0.263 J 0.025 0.024 U 0.2 J 0.21 J 0.063 0.21 J
42 J 9.32 J 12.2 J

1.1 UJ 1.2 UJ
0.93 J 0.9 J 0.16 0.83 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
2008 CLRC-057 2008 CLRC-057 2008 CLRC-106 2008 CLRC-107 LPRC07A LPRC07B LPRC07C LPRC07D

08A-057-C2 08A-057-G2 08A-106-C1 08A-107-C2 LPRC07A LPRC07B LPRC07C LPRC07D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR 2R 2R PR PR PR PR
8.99 8.99 8.03 8.03 6.23 6.87 6.96 6.9

08A-0057-C2AS 08A-0057-G2AS 08A-0106-C1AS 08A-0107-C2AS LPRC07A LPRC07B LPRC07C LPRC07D
8/4/2008 8/4/2008 9/22/2008 9/22/2008 8/12/2010 8/12/2010 8/16/2010 8/12/2010

N N N N N N N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B
LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.4 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
7.51 8.36 6.81 8.48 6.65 6.94 7.05 7.33

LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B
8/13/2010 8/13/2010 11/12/2009 11/11/2009 11/4/2009 11/3/2009 11/3/2009 11/4/2009

N N N N N N N N

0.006 J 0.023 J 0.0029 J 0.0036 J 0.0041 J 0.0062 J 0.0039 J 0.005 J
2.5 J 1.9 J 1.6 1.4 J 3.6 J 2.6 J 3.7 J 2.1 J

14000 J 12500 J 8840 9440 J 11200 J 13500 J 9060 J 13000 J
145 J 138 J 216 124 J 150 J 156 J 160 J 151 J
6140 J 5680 J 3560 4980 J 5920 J 6810 J 5080 J 7070 J

80.9 87.7 J 214 J 110 J
131 151 J 247 J 177 J

31600 J 29900 J 20900 22900 J 27300 J 32700 J 23900 J 31300 J
148 162 J 410 J 199 J

7260 J 6190 J 5090 4620 J 5550 J 7220 J 4880 J 6660 J
598 J 667 J 496 J 584 J 501 J 587 J 447 J 637 J

1720 J 1450 J 1100 1090 J 1210 J 1720 J 1080 J 1640 J
4270 J 2690 J 528 J 598 J 1260 J 1650 J 969 J 1210 J
431 J 421 J 341 382 J 386 J 366 J 241 J 450 J
33.2 J 31 J
604 J 493 J 321 397 J 673 J 521 J 476 J 472 J
0.57 J 0.7 J 0.67 J 0.87 J 1.2 J 0.86 J 1.9 J 0.84 J
5.9 J 5.5 J 4.2 J 6.1 J 7.8 J 8.9 J 10.8 J 6.7 J

0.51 J 0.57 J 0.38 0.5 J 0.55 J 0.73 J 0.45 J 0.59 J
3 J 2.7 J 1.7 2.6 J 6.3 J 4.1 J 3 J 2.9 J

81.7 J 73 J 152 J 119 J
6.4 J 6.7 J 5.4 7.8 J 10.4 J 10.7 J 7.2 J 8.3 J
130 J 115 J 225 J 183 J
191 J 186 J 294 J 307 J
22.1 J 21 J 18.4 23.6 J 44.7 J 36 J 33 J 27.3 J

3.3 J 2.4 J 1.8 2 J 5 J 2.9 J 2.6 J 2.9 J
0.16 J 0.15 J 0.093 J 0.14 J 0.23 J 0.21 J 0.31 J 0.17 J

17 23.9 J 23.5 J 39.5 J 24.7 J 25.4 J

0.6 J 0.48 J 0.47 J 0.29 J  R 1.3 J 0.95 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B
LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.4 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
7.51 8.36 6.81 8.48 6.65 6.94 7.05 7.33

LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B
8/13/2010 8/13/2010 11/12/2009 11/11/2009 11/4/2009 11/3/2009 11/3/2009 11/4/2009

N N N N N N N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT08C LPRT09D LPRT09G LPRT09G 11B-0302 11B-0302 11B-0304 11B-0304
LPRT08C LPRT09D LPRT09G LPRT09G 11B-0302-C1 11B-0302-G2 11B-0304-C1 11B-0304-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
7.43 8.71 8.89 8.89 10.67 10.67 10.69 10.69

LPRT08C LPRT09D LPRT09G LPRT09G-FD 11B-0302-C1AS 11B-0302-G2AS 11B-0304-C1AS 11B-0304-C2AS
11/3/2009 11/2/2009 11/2/2009 11/2/2009 10/26/2011 10/26/2011 10/10/2011 10/10/2011

N N N FD N N N N

0.0089 J 0.0049 J 0.00035 0.00037 
6.2 J 2.3 J 0.28 0.3 1.47 2.04 J

11800 J 14600 J 3460 J 3450 J 9750 J 9130 J
213 J 193 J 94 96.9 151 J 149 J
5930 J 7980 J 4040 J 2280 J 4430 J 4400 J

103 J 108 J
142 J 147 J

27500 J 34700 J 10700 11700 24400 J 25500 J
237 J

5420 J 7220 J 2120 J 2490 J 3930 J 3870 J
497 J 806 J 143 135 653 J 655 J

1200 J 1690 J 492 703 900 J 829 J
1090 J 815 J 174 152 241 J 222 J
296 J 358 J 110 120 362 J 349 J

29.3 J 28.4 J
770 J 535 J 105 99.7 397 J 448 J
1.4 J 0.79 J 0.86 J 0.86 J 0.724 J 0.548 J

13.5 J 6.7 J 2.1 1.5 5.06 J 5.04 J

0.6 J 0.59 J 0.13 J 0.21 J 0.437 J 0.425 J
13.4 J 3.3 J 0.65 0.43 3.43 J 3.28 J
279 J 101 J 22.7 14.8 
9.3 J 8.4 J 2.3 3.6 7.04 J 6.21 J
331 J 162 J 30 19.7 
325 J 211 J 42.4 29.9 206 J
44.8 J 27.8 J 7.1 8.7 25.3 J 20.4 J

0.8 J 1.2 J
6.7 J 2.6 J 0.32 0.28 3.17 J 2.56 J

0.25 J 0.17 J 0.038 J 0.051 0.138 J 0.136 J
50.2 J 25.9 J 12.7 12.6 

1 J 1.2 J 0.086 J 0.16 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT08C LPRT09D LPRT09G LPRT09G 11B-0302 11B-0302 11B-0304 11B-0304
LPRT08C LPRT09D LPRT09G LPRT09G 11B-0302-C1 11B-0302-G2 11B-0304-C1 11B-0304-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
7.43 8.71 8.89 8.89 10.67 10.67 10.69 10.69

LPRT08C LPRT09D LPRT09G LPRT09G-FD 11B-0302-C1AS 11B-0302-G2AS 11B-0304-C1AS 11B-0304-C2AS
11/3/2009 11/2/2009 11/2/2009 11/2/2009 10/26/2011 10/26/2011 10/10/2011 10/10/2011

N N N FD N N N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
11B-0306 11B-0308 11B-0327 11B-0327 11B-0329 11B-0329 11B-0330 12A-0473

11B-0306-C3 11B-0308-C2 11B-0327-C1 11B-0327-C2 11B-0329-C2 11B-0329-C3 11B-0330-C2 12A-0473-C4
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
10.72 10.74 10.9 10.9 10.9 10.9 10.92 9.14

11B-0306-C3AS 11B-0308-C2AS 11B-0327-C1AS 11B-0327-C2AS 11B-0329-C2AS 11B-0329-C3AS 11B-0330-C2AS 12A-0473-C4AS
10/18/2011 10/11/2011 9/20/2011 9/20/2011 9/14/2011 9/14/2011 10/13/2011 1/12/2012

N N N N N N N N

2.13 J 1.78 J 9.43 J 21.5 J 6.51 
10000 J 8110 J 14200 J 18900 J 8960 J 6830 
186 J 143 J 308 J 357 J 190 J 433 
4830 J 4300 J 5920 J 7190 J 4460 J 4060 

93.9 J 1180 J 358 J 573 J 68.1 
137 J 484 J 453 J 310 J 302 

27300 J 23900 J 27300 J 34700 J 16200 J 29800 
214 J 534 J 851 J 368 J 1030 

4330 J 3670 J 4640 J 5610 J 2940 J 2810 
839 J 747 J 504 J 970 J 285 J 577 

85.4 J
868 J 706 J 1130 J 1220 J 614 J 568 
293 J 332 J 394 J 313 J 226 J 268 
390 J 309 J 441 J 432 J 261 J 254 

25.5 J 74.3 J 56.5 J 46.3 J
486 J 425 J 1660 J 1190 J 839 J 1710 

0.648 J 0.522 J 1.78 J 1.19 J 1.6 J 11.8 J
5.43 J 4.98 J 26.8 J 15 J 16 J 14.1 

0.471 J 0.435 J 0.599 J 0.901 J 0.55 J 0.36 
3.56 J 3.21 J 18 J 13.2 J 12.4 J 2.33 J
97.4 J
7.3 J 6.39 J 9.64 J 14.8 J 7.6 J 7.13 J
141 J
237 J
25 J 21.4 J 63.1 J 46.2 J 22.7 J
0.4 J 1.2 J 1.9 J 1.6 J 1.5 J 1.5 

3.16 J 2.18 J 8.13 J 7.53 J 6.55 J 1.67 J
0.149 J 0.143 J 0.412 J 0.333 J 0.273 J 0.132 
22.6 J 18 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
11B-0306 11B-0308 11B-0327 11B-0327 11B-0329 11B-0329 11B-0330 12A-0473

11B-0306-C3 11B-0308-C2 11B-0327-C1 11B-0327-C2 11B-0329-C2 11B-0329-C3 11B-0330-C2 12A-0473-C4
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
10.72 10.74 10.9 10.9 10.9 10.9 10.92 9.14

11B-0306-C3AS 11B-0308-C2AS 11B-0327-C1AS 11B-0327-C2AS 11B-0329-C2AS 11B-0329-C3AS 11B-0330-C2AS 12A-0473-C4AS
10/18/2011 10/11/2011 9/20/2011 9/20/2011 9/14/2011 9/14/2011 10/13/2011 1/12/2012

N N N N N N N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12A-0473 12A-0476 12A-0476 12A-0477 12A-0477 12E-0355 12E-0355 12E-0356

12A-0473-C5 12A-0476-C2 12A-0476-C3 12A-0477-C2 12A-0477-C3 12E-0355-C02 12E-0355-C03 12E-0356-C04
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
9.14 9.6 9.6 9.8 9.8 10.75 10.75 10.77

12A-0473-C5AS 12A-0476-C2AS 12A-0476-C3AS 12A-0477-C2AS 12A-0477-C3AS 12E-0355-C2AS 12E-0355-C3AS 12E-0356-C4AS
1/12/2012 2/7/2012 2/7/2012 2/8/2012 2/8/2012 5/22/2012 5/22/2012 5/23/2012

N N N N N N N N

0.662 2.97 J 1.96 0.126 0.0401 
7850 8210 J 8050 
144 132 J 38.8 

4380 J 4500 J 715 J
165 J 88 J
165 J 132 J

19700 24800 J 10300 
278 J 195 J
3140 J 3970 J 1560 
464 741 J 71.2 

546 745 J 218 
208 251 J 110 
298 289 J 216 
32.4 25 J 19.5 
529 J 423 J 41.4 
1.05 J 0.634 J 0.03 J
7.71 J 5.99 J 0.89 

0.436 J 0.468 J 0.231 J
4.53 J 2.97 J 0.116 J

11.5 J
9.07 J 9.29 J 4.55 J

8.02 J
9.95 J

32.5 J 29.5 J 7.21 J
1.2 1.3 J 0.4 J

2.96 J 2.05 J 0.064 J
0.159 0.16 J 0.055 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12A-0473 12A-0476 12A-0476 12A-0477 12A-0477 12E-0355 12E-0355 12E-0356

12A-0473-C5 12A-0476-C2 12A-0476-C3 12A-0477-C2 12A-0477-C3 12E-0355-C02 12E-0355-C03 12E-0356-C04
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
9.14 9.6 9.6 9.8 9.8 10.75 10.75 10.77

12A-0473-C5AS 12A-0476-C2AS 12A-0476-C3AS 12A-0477-C2AS 12A-0477-C3AS 12E-0355-C2AS 12E-0355-C3AS 12E-0356-C4AS
1/12/2012 2/7/2012 2/7/2012 2/8/2012 2/8/2012 5/22/2012 5/22/2012 5/23/2012

N N N N N N N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0356 12E-0357 12E-0357 12E-0358 12E-0359 12E-0360 12E-0360 12E-0361

12E-0356-C05 12E-0357-C02 12E-0357-C03 12E-0358-C01 12E-0359-C05 12E-0360-C02 12E-0360-C02 12E-0361-C01
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
10.77 10.83 10.83 10.88 10.94 10.96 10.96 10.98

12E-0356-C5AS 12E-0357-C2AS 12E-0357-C3AS 12E-0358-C1AS 12E-0359-C5AS 12E-0360-C2AS 12E-0360-C2AT 12E-0361-C1AS
5/23/2012 5/24/2012 5/24/2012 5/22/2012 5/23/2012 5/22/2012 5/22/2012 5/21/2012

N N N N N N FD N

0.0215 0.138 0.244 0.743 J 0.325 J 0.0246 
8690 7140 4100 5300 7010 7730 4500
46.2 35.7 32.1 31.6 76.8 65.8 26.7

1020 J 610 1140 J 992 J 2480 J 2790 J 822 
15.9 32.1 47.8 51.6
22.3 J 227 66.7 J 64.6 J

12200 8710 8670 10600 14900 16500 8820
43.5 75.8 349 264

1690 1150 1330 J 1610 2430 J 2610 J 1300 
106 57.5 186 332 564 610 225

189 223 350 552 622 753 530
96.2 72.2 78.6 74.1 171 237 69.6
231 275 151 183 296 344 116
21 19 12.3 13.5 20.1 21.4 9.9

57.5 23.5 73.2 90.3 203 187 28.5
0.063 J 0.052 U 0.149 0.531 J 0.31 0.284 0.079 

1.1 0.48 J 1.87 2.21 3.74 3.69 0.82

0.231 J 0.179 0.126 0.215 J 0.387 0.343 0.196
0.249 J 0.098 J 0.237 J 0.399 J 1.66 J 1.45 J 0.074 J
12.3 J 7.9 J 4.03 J
4.7 J 2.75 J 2.19 J 4.14 J 7.52 J 7.04 J 2.78 J

19.3 J 4.19 J 20.8 J
20.1 J 3.94 8.84 J
8.13 J 4.75 J 6.28 J 11.9 J 22.8 J 19.7 J 5.46 J
0.4 J 0.3 J 0.3 J 0.3 J 0.6 J 0.6 J 0.3 J

0.145 J 0.023 J 0.202 J 0.456 J 1.2 J 1.27 J 0.047 J
0.052 J 0.038 0.029 0.048 J 0.098 0.075 0.032
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0356 12E-0357 12E-0357 12E-0358 12E-0359 12E-0360 12E-0360 12E-0361

12E-0356-C05 12E-0357-C02 12E-0357-C03 12E-0358-C01 12E-0359-C05 12E-0360-C02 12E-0360-C02 12E-0361-C01
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
10.77 10.83 10.83 10.88 10.94 10.96 10.96 10.98

12E-0356-C5AS 12E-0357-C2AS 12E-0357-C3AS 12E-0358-C1AS 12E-0359-C5AS 12E-0360-C2AS 12E-0360-C2AT 12E-0361-C1AS
5/23/2012 5/24/2012 5/24/2012 5/22/2012 5/23/2012 5/22/2012 5/22/2012 5/21/2012

N N N N N N FD N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0362 12E-0363 12E-0364 13B-0520 13B-0522 13B-0522 13B-0523 13B-0524

12E-0362-C01 12E-0363-C02 12E-0364-C02 13B-0520-G1 13B-0522-G1 13B-0522-G1 13B-0523-G2 13B-0524-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
11.02 11.07 11.1 9.37 9.5 9.5 9.61 9.73

12E-0362-C1AS 12E-0363-C2AS 12E-0364-C2AS 13B-0520-G1AS 13B-0522-G1AS 13B-0522-G1AT 13B-0523-G2AS 13B-0524-C1AS
5/23/2012 5/23/2012 5/23/2012 10/3/2013 10/4/2013 10/4/2013 10/23/2013 10/9/2013

N N N N N FD N N

0.345 0.505 0.337 1.54 J 2.54 J 2.51 J 2.73 J 1.49 J
6490 10600 5730 10800 J 11700 J 13700 J 18500 J
69.7 120 129 194 J

4280 J 2120 J 2600 J 5340 J 5960 J 6180 J 7210 J
25 38.1 33 148 J

68.2 40.7 55.9 208 J
14300 18900 14400 24800 J 24900 J 28000 J 35400 J
69.7 93.6 2050 214 J
3720 5660 2550 4450 J 5230 J 5850 J 7980 J
371 278 681 865 J 794 J 830 J 756 J

616 6190 639 950 J 1090 J 1360 J 2480 J
357 168 114 666 J 542 J 659 J 1530 J
321 994 201 360 J 370 J 415 J 566 J
29 31.4 18.1 

128 155 172 421 J 435 J 460 J 489 J
0.151 J 0.088 J 0.408 J 1.04 J 0.945 J 0.922 J 0.866 J
3.23 2.02 2.11 5.79 J 7.11 J 7.6 J 9.9 J

162 J 187 J 197 J
0.264 J 0.325 J 0.291 J 0.493 J 0.657 J 0.678 J 0.905 J
1.03 J 0.969 J 0.615 J 2.64 J 3.33 J 3.44 J 3.9 J

79.4 J 116 J 120 J
6.49 J 10.3 J 11 J 7.64 J 9.39 J 9.85 J 11.2 J

128 J 172 J 206 J
198 J 215 J 227 J

16.8 J 25.5 J 19 J 22.5 J 29.8 J 31.4 J 38.3 J
0.5 J 0.8 0.4 J 0.6 J 0.7 J 0.8 J 1.4 J

0.497 J 0.768 J 0.614 J 1.88 J 2.41 J 2.7 J 2.7 J
0.055 J 0.249 J 0.173 J 0.141 J 0.176 J 0.178 J 0.231 J

22.6 J 28.1 J 29.9 J 35.7 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0362 12E-0363 12E-0364 13B-0520 13B-0522 13B-0522 13B-0523 13B-0524

12E-0362-C01 12E-0363-C02 12E-0364-C02 13B-0520-G1 13B-0522-G1 13B-0522-G1 13B-0523-G2 13B-0524-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
11.02 11.07 11.1 9.37 9.5 9.5 9.61 9.73

12E-0362-C1AS 12E-0363-C2AS 12E-0364-C2AS 13B-0520-G1AS 13B-0522-G1AS 13B-0522-G1AT 13B-0523-G2AS 13B-0524-C1AS
5/23/2012 5/23/2012 5/23/2012 10/3/2013 10/4/2013 10/4/2013 10/23/2013 10/9/2013

N N N N N FD N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0524 13B-0525 13B-0527 13B-0527 13B-0534 13B-0534 13B-0534 13B-0534

13B-0524-G1 13B-0525-C1 13B-0527-C1 13B-0527-C3 13B-0534-C2 13B-0534-C2 13B-0534-C3 13B-0534-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
9.73 9.85 9.99 9.99 10.07 10.07 10.07 10.07

13B-0524-G1AS 13B-0525-C1AS 13B-0527-C1AS 13B-0527-C3AS 13B-0534-C2AS 13B-0534-C2AT 13B-0534-C3AS 13B-0534-C3AT
10/9/2013 10/9/2013 10/8/2013 10/8/2013 10/7/2013 10/7/2013 10/7/2013 10/7/2013

N N N N N FD N FD

2.1 J 0.322 12.2 J 10.1 J
9490 J 10700 J 12700 13800 J 13300 J
131 J 162 J
4090 J 4930 J 3100 5950 J 6030 J
69.2 J 93.2 J
116 J 145 J

20100 J 24200 J 20100 J 25600 J 26200 J
131 J 172 J
3900 J 4480 J 2750 5130 J 4880 J
521 J 742 J 188 J 581 J 602 J

942 J 1070 J 507 J 1340 J 1270 J
660 J 536 J 188 801 J 809 J
352 J 364 J 330 382 J 387 J

328 J 414 J 55 970 J 976 J
0.819 J 0.915 J 0.053 1.93 J 1.71 J
4.67 J 6.18 J 0.53 26.8 J 15.5 J

203 265 J 149 J
0.39 J 0.509 J 0.442 0.714 J 0.382 J
2.1 J 3.12 J 0.116 J 11.9 J 6.87 J

27.7 559 J 323 J
6.96 J 8.3 J 8.29 J 10.5 J 5.84 J

9.16 J 365 J 209 J
7.65 J 417 J 236 J

20.1 J 25.8 J 11.9 J 58.8 J 33.1 J
0.6 J 0.9 J 0.5 U 1.2 J 0.7 J

1.61 J 2.48 J 0.112 J 7.5 J 7.27 J
0.117 J 0.146 J 0.036 0.299 J 0.165 J
19.1 J 22.5 J 18.5 55.1 J 30.1 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0524 13B-0525 13B-0527 13B-0527 13B-0534 13B-0534 13B-0534 13B-0534

13B-0524-G1 13B-0525-C1 13B-0527-C1 13B-0527-C3 13B-0534-C2 13B-0534-C2 13B-0534-C3 13B-0534-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
9.73 9.85 9.99 9.99 10.07 10.07 10.07 10.07

13B-0524-G1AS 13B-0525-C1AS 13B-0527-C1AS 13B-0527-C3AS 13B-0534-C2AS 13B-0534-C2AT 13B-0534-C3AS 13B-0534-C3AT
10/9/2013 10/9/2013 10/8/2013 10/8/2013 10/7/2013 10/7/2013 10/7/2013 10/7/2013

N N N N N FD N FD
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0536 13B-0539 13B-0539 13B-0542 13B-0543 13B-0548 13B-0549 13B-0550

13B-0536-C1 13B-0539-C2 13B-0539-C2 13B-0542-C2 13B-0543-G1 13B-0548-C1 13B-0549-C3 13B-0550-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
10.22 10.45 10.45 11.01 11.19 11.46 11.67 11.71

13B-0536-C1AS 13B-0539-C2AS 13B-0539-C2AT 13B-0542-C2AS 13B-0543-G1AS 13B-0548-C1AS 13B-0549-C3AS 13B-0550-C3AS
10/10/2013 10/16/2013 10/16/2013 10/11/2013 10/11/2013 10/18/2013 10/17/2013 9/26/2013

N N FD N N N N N

3.92 J 2.44 2.34 5.61 1.04 J 0.882 1.24 0.953 
9850 J 6580 6740 9020 8610 J 6540 7570 8790 J
164 J 117 121 445 201 J 113 124 
5560 J 7730 J 4940 J 4030 6800 J 3450 4480 4420 J
86.1 J 92.1 108 199 71.9 J 42 J 59.6 J
168 J 142 171 379 119 J 71.5 111 

21900 J 17200 14500 14800 21900 J 14400 17400 20600 J
207 J 167 J 216 J 461 J 178 J 161 J 151 J
4590 J 6200 J 2930 J 2800 3720 J 2540 3320 3510 J
641 J 274 261 236 620 J 401 464 802 J

1010 J 455 534 589 987 J 513 673 680 J
504 J 521 394 322 602 J 234 J 273 J 272 J
381 J 299 220 229 335 J 273 276 341 J

422 J 291 J 529 J 903 J 398 J 278 334 391 J
1.64 J 0.55 J 1.19 J 2.17 J 1.5 J 0.6 J 0.97 J 0.626 J
6.16 J 7.44 8.26 19.8 6.77 J 3.39 4.59 4.09 J

168 J
0.437 J 0.553 J 0.346 J 0.413 0.461 J 0.297 J 0.402 J 0.426 J
2.49 J 3.9 J 4.52 J 3.28 J 2.6 J 1.85 J 1.91 J 1.94 J

58.8 J
7.34 J 6.5 J 6.36 J 5.99 J 7.57 J 6.12 J 8.35 J 8.35 J

104 J
183 J

25.2 J 23.2 J 24.6 J 33.3 J 24.7 J 14.8 J 30.8 J 20.4 J
0.9 J 0.6 J 0.6 J 1.1 0.9 J 0.8 0.9 0.5 J

1.89 J 1.86 J 2.17 J 1.89 J 1.17 J 1.05 J 1.22 J 1.56 J
0.152 J 0.093 0.106 0.52 0.115 J 0.094 0.134 0.114 J
19.3 J 17.7 22 20.5 23.8 J 17.1 18.3 23.9 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0536 13B-0539 13B-0539 13B-0542 13B-0543 13B-0548 13B-0549 13B-0550

13B-0536-C1 13B-0539-C2 13B-0539-C2 13B-0542-C2 13B-0543-G1 13B-0548-C1 13B-0549-C3 13B-0550-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
10.22 10.45 10.45 11.01 11.19 11.46 11.67 11.71

13B-0536-C1AS 13B-0539-C2AS 13B-0539-C2AT 13B-0542-C2AS 13B-0543-G1AS 13B-0548-C1AS 13B-0549-C3AS 13B-0550-C3AS
10/10/2013 10/16/2013 10/16/2013 10/11/2013 10/11/2013 10/18/2013 10/17/2013 9/26/2013

N N FD N N N N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0551 13B-0551 13B-0567 13B-0575 13B-0577 2008 CLRC-060 2008 CLRC-060 2008 CLRC-060

13B-0551-C2 13B-0551-G2 13B-0567-G2 13B-0575-C4 13B-0577-G1 08A-060-C1 08A-060-C2 08A-060-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR 3R 3R PR PR PR
11.77 11.77 9.33 11.21 11.21 9.57 9.57 9.57

13B-0551-C2AS 13B-0551-G2AS 13B-0567-G2AS 13B-0575-C4AS 13B-0577-G1AS 08A-0060-C1AS 08A-0060-C2AS 08A-0060-G2AS
9/24/2013 9/24/2013 10/4/2013 10/17/2013 10/18/2013 8/6/2008 8/6/2008 8/6/2008

N N N N N N N N

0.708 J 2.67 J 9.13 J 0.79 J 1.07 J
4700 15000 J 11700 J 12100 J

212 J 190 J
5030 J 6460 J 5080 J 6170 J

538 J
354 J 131 J

10800 29600 J 21500 J 29300 J
331 J

2660 J 6490 J 3840 J 4440 J
306 888 J 512 J 1020 J

442 1600 J 927 J 1110 J
213 705 J 428 J 476 J
226 425 J 332 J 483 J

173 474 J 1030 J 519 J
0.242 J 0.857 J 1.82 J 1.53 J
2.27 8.41 J 24.9 J 5.34 J
74 200 J

0.249 0.749 J 0.581 J 0.55 J
1.02 J 3.78 J 13 J 2.85 J
26.6 130 J 73.4 J
5.78 J 10.4 J 9.35 J 8.15 J
50.5 J 180 J 78.8 J
104 J 233 J 233 J
12.9 J 33.8 J 58.4 J 23.4 J 18.5 J
0.3 J 0.9 J 1.8 J 0.8 J

0.487 J 3.19 J 6.31 J 2.26 J
0.067 0.19 J 0.281 J 0.145 J
16.4 31.2 J 50.9 J 29.9 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0551 13B-0551 13B-0567 13B-0575 13B-0577 2008 CLRC-060 2008 CLRC-060 2008 CLRC-060

13B-0551-C2 13B-0551-G2 13B-0567-G2 13B-0575-C4 13B-0577-G1 08A-060-C1 08A-060-C2 08A-060-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR 3R 3R PR PR PR
11.77 11.77 9.33 11.21 11.21 9.57 9.57 9.57

13B-0551-C2AS 13B-0551-G2AS 13B-0567-G2AS 13B-0575-C4AS 13B-0577-G1AS 08A-0060-C1AS 08A-0060-C2AS 08A-0060-G2AS
9/24/2013 9/24/2013 10/4/2013 10/17/2013 10/18/2013 8/6/2008 8/6/2008 8/6/2008

N N N N N N N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
2008 CLRC-065 2008 CLRC-065 2008 CLRC-065 2008 CLRC-109 2008 CLRC-109 2008 CLRC-109 2008 CLRC-110 2008 CLRC-110

08A-065-C1 08A-065-C3 08A-065-G2 08A-109-C2 08A-109-C3 08A-109-G7 08A-110-C1 08A-110-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR 3R 3R 3R 3R 3R
10.55 10.55 10.55 11.21 11.21 11.21 11.21 11.21

08A-0065-C1AS 08A-0065-C3AS 08A-0065-G2AS 08A-0109-C2AS 08A-0109-C3AS 08A-0109-G7AS 08A-0110-C1AS 08A-0110-C2AS
8/28/2008 8/28/2008 8/28/2008 8/21/2008 8/21/2008 8/21/2008 8/25/2008 8/25/2008

N N N N N N N N

1.42 J 0.118 J 0.324 J
10100 J 10500 J 6040 
141 J 136 J 90.5 
4430 J 2700 J 3120 

21700 J 10300 J 11200 

3690 J 1930 J 1990 
625 J 168 J 176 

975 J 629 J 573 
480 J 237 J 203 
370 J 243 J 256 

399 J 67.5 J 221 
0.6 J 0.4 J 0.87 J

4.83 J 6.27 J 4.05 

0.455 J 0.498 J 0.289 
2.83 J 1.2 J 1.68 
80.3 J 36.1 J 37.2 J
7.74 J 4.81 J 4.72 
125 J 163 J 38 J 75.9 J 67.1 J
182 J 112 J 156 
26.2 J 30.6 J 12.6 J 21.1 J 19 J
0.9 J 1 J 1.36 U
2.1 J 0.47 J 0.56 

0.154 J 0.079 J 0.076 
22.5 J 32.9 J 20.2 
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
2008 CLRC-065 2008 CLRC-065 2008 CLRC-065 2008 CLRC-109 2008 CLRC-109 2008 CLRC-109 2008 CLRC-110 2008 CLRC-110

08A-065-C1 08A-065-C3 08A-065-G2 08A-109-C2 08A-109-C3 08A-109-G7 08A-110-C1 08A-110-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR 3R 3R 3R 3R 3R
10.55 10.55 10.55 11.21 11.21 11.21 11.21 11.21

08A-0065-C1AS 08A-0065-C3AS 08A-0065-G2AS 08A-0109-C2AS 08A-0109-C3AS 08A-0109-G7AS 08A-0110-C1AS 08A-0110-C2AS
8/28/2008 8/28/2008 8/28/2008 8/21/2008 8/21/2008 8/21/2008 8/25/2008 8/25/2008

N N N N N N N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
2008 CLRC-110 2008 CLRC-114 2008 CLRC-114 LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B

08A-110-G2 08A-114-C1 08A-114-G4 LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

3R PR PR PR PR PR PR PR
11.21 9.6 9.6 9.6 11.17 9.69 10.61 10.96

08A-0110-G2AS 08A-0114-C1AS 08A-0114-G4AS LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B
8/25/2008 9/18/2008 9/18/2008 8/13/2010 8/13/2010 11/12/2009 11/12/2009 11/12/2009

N N N N N N N N

0.0032 J 0.00085 0.0013 J 0.00056 J 0.00038 J
2.3 J 1.6 J 1.1 0.96 J 0.49 0.3 

5820 J 11300 J 5660 7410 4410 2930 
105 J 158 J 88.9 83 45.4 31.3 
4460 J 5430 J 2940 J 4220 1820 1070 

47.2 25.2 22.7 
72.1 30.1 50.3 

12300 J 27000 J 12000 16000 11200 7930 
76.3 37.3 J 33.6 J

2160 J 4940 J 2150 J 3560 1540 1060 
290 J 795 J 226 J 256 J 165 102 

618 J 1060 J 489 1140 340 273 
399 J 1550 J 361 277 J 97.3 J
252 J 412 J 229 347 193 133 

30.7 J 17.2 J
238 J 482 J 272 208 99.1 90.5 
1.13 J 0.8 J 0.54 J 0.84 J 0.3 J 0.23 J
6.1 J 5 J 3.4 3.5 J 2.3 1.8 

0.329 J 0.53 J 0.34 J 0.33 0.24 0.22 
1.78 J 2.6 J 2.4 J 1.1 0.49 0.63 
66 J 65.8 J 48.5 J

4.42 J 7 J 4.9 J 5.9 4.4 3.1 
67.4 J 90.7 J 131 108 J 74.8 J

228 J 192 J 223 J
19.1 J 17.2 J 27.5 J 19.8 J 22.1 J 15.6 8.9 7.4 

2 UJ
0.8 J 1.9 J 1.2 J 0.86 0.27 0.36 

0.098 J 0.15 J 0.085 0.086 J 0.063 0.003 U
31.4 J 17.7 11.7 9.8 

0.51 J 0.22 J 0.4 J 0.13 J 0.09 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
2008 CLRC-110 2008 CLRC-114 2008 CLRC-114 LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B

08A-110-G2 08A-114-C1 08A-114-G4 LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

3R PR PR PR PR PR PR PR
11.21 9.6 9.6 9.6 11.17 9.69 10.61 10.96

08A-0110-G2AS 08A-0114-C1AS 08A-0114-G4AS LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B
8/25/2008 9/18/2008 9/18/2008 8/13/2010 8/13/2010 11/12/2009 11/12/2009 11/12/2009

N N N N N N N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E LPRT12E
LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E LPRT12E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
11.25 9.62 10.6 10.75 11.01 11.63 11.75 11.75

LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E LPRT12E-FD
11/12/2009 10/30/2009 10/28/2009 10/27/2009 10/29/2009 10/23/2009 10/22/2009 10/22/2009

N N N N N N N FD

3.5E-05 J 0.00024 0.002 0.0015 0.0012 0.0014 0.0036 J 0.0036 J
0.78 0.11 4.1 0.92 1.8 1 3.2 J 3.3 J
5270 4100 J 9250 6170 J 5500 J 6280 12200 J 9800 J
94.8 44.7 263 J 130 J 135 123 J 210 J 179 J
3180 2150 5110 3960 J 3490 5800 6430 J 5460 J
44.8 112 J 54.9 J 63.2 J
73.5 331 99.6 J 108 

13900 16600 30500 19000 J 13700 17100 29500 J 23600 J
128 J 428 J 128 J 133 J
2290 2400 J 3490 2810 J 2360 J 3170 4800 J 3800 J
463 125 868 678 J 409 419 1050 J 899 J

486 397 700 550 J 475 573 1020 J 849 J
180 J 219 247 207 J 181 222 335 J 302 J
264 130 313 264 J 187 265 471 J 376 J

282 205 897 J 311 J 492 330 J 661 J 552 J
0.68 J 0.56 J 2.8 J 0.5 1.3 J 1.6 J 1.1 J 0.84 J
2.8 1.5 5.7 2.5 J 3.8 3 7.7 J 7.3 J

0.28 0.13 J 0.51 0.33 J 0.3 J 0.32 0.48 J 0.48 J
1.4 0.4 2.2 J 1.5 J 1.4 1.3 J 5.9 J 5.7 J

9.6 42.3 213 J 204 J
5 2.4 5.1 J 4.3 J 5.7 5.1 J 8.4 J 8.2 J

48 133 190 J 178 J
51.4 233 321 J 317 J

13.7 6.9 20.3 J 12.2 J 15.3 16.2 J 31.3 J 29.9 J

1 0.12 1.9 1.1 J 0.98 1.1 4.5 J 4 J
0.072 0.038 J 0.2 0.075 J 0.14 0.11 0.17 J 0.17 J
14.3 9 18.4 J 12.3 J 13.1 12 J 35.4 J 33.2 J

0.29 J 0.12 J 0.68 J 0.41 J 0.32 J 0.37 J 0.87 J 0.68 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E LPRT12E
LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E LPRT12E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
11.25 9.62 10.6 10.75 11.01 11.63 11.75 11.75

LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E LPRT12E-FD
11/12/2009 10/30/2009 10/28/2009 10/27/2009 10/29/2009 10/23/2009 10/22/2009 10/22/2009

N N N N N N N FD
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
13B-0553 13B-0554 13B-0556 13B-0556 13B-0561 13B-0563 13B-0563 13B-0571

13B-0553-C2 13B-0554-C4 13B-0556-C1 13B-0556-C3 13B-0561-C1 13B-0563-C1 13B-0563-C1 13B-0571-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
12.32 12.33 12.69 12.69 13.73 14.44 14.44 12.81

13B-0553-C2AS 13B-0554-C4AS 13B-0556-C1AS 13B-0556-C3AS 13B-0561-C1AS 13B-0563-C1AS 13B-0563-C1AT 13B-0571-C3AS
10/16/2013 10/14/2013 10/7/2013 10/7/2013 9/30/2013 9/24/2013 9/24/2013 10/4/2013

N N N N N N FD N

0.891 1.09 J 0.939 J 3.48 0.181 J 0.197 J 0.837 
5480 8820 8740 J 11900 3530 3190 8150 J
95.9 119
2560 3290 4880 J 5390 1580 J 1260 J 2850 J
34.4 50.9 J
75.5 102

11800 16200 17000 J 18700 10200 7540 15500 J
123 152 J
1960 3030 3280 J 3140 1700 J 1390 J 2610 J
338 437 J 343 J 268 178 152 341 J

421 549 665 J 606 274 241 583 J
161 208 327 J 267 120 88.6 241 J
188 296 316 J 338 168 139 270 J

286 277 J 355 J 550 114 96.8 203 J
0.318 0.685 J 0.666 J 1.59 0.215 J 0.206 J 0.472 J
2.57 3.69 5.36 J 10.2 1.69 1.36 3.42 J

144 J 225 54.2 59.5 91.4 J
0.251 0.387 0.414 J 0.472 0.179 0.215 0.341 J
1.05 J 2.25 J 2.7 J 12.1 J 0.531 J 0.425 J 1.18 J

67.8 J 166 J 15.1 14.5 54.1 J
5.34 J 6.91 J 6.93 J 8.33 J 4.62 J 4.13 J 6.62 J

113 J 257 J 47.4 J 32.8 J 67.6 J
181 J 544 54.2 J 72.6 J 114 J

12.3 J 19.8 J 21.7 J 43.3 J 65.6 J 9.45 J 17.6 J
0.4 J 0.7 0.7 J 0.6 J 0.7 U 0.7 U 0.5 J

0.814 J 3.29 J 2.51 J 8.89 J 0.385 J 0.329 J 1.25 J
0.077 0.11 0.133 J 0.137 0.067 0.059 0.066 J
10.9 21.4 21.6 J 49.5 93.7 J 10.2 J 21.3 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
13B-0553 13B-0554 13B-0556 13B-0556 13B-0561 13B-0563 13B-0563 13B-0571

13B-0553-C2 13B-0554-C4 13B-0556-C1 13B-0556-C3 13B-0561-C1 13B-0563-C1 13B-0563-C1 13B-0571-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
12.32 12.33 12.69 12.69 13.73 14.44 14.44 12.81

13B-0553-C2AS 13B-0554-C4AS 13B-0556-C1AS 13B-0556-C3AS 13B-0561-C1AS 13B-0563-C1AS 13B-0563-C1AT 13B-0571-C3AS
10/16/2013 10/14/2013 10/7/2013 10/7/2013 9/30/2013 9/24/2013 9/24/2013 10/4/2013

N N N N N N FD N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
13B-0574 13B-0574 2008 CLRC-074 2008 CLRC-074 2008 CLRC-074 2008 CLRC-082 2008 CLRC-082 2008 CLRC-082

13B-0574-C1 13B-0574-C3 08A-074-C1 08A-074-C2 08A-074-G2 08A-082-C1 08A-082-C2 08A-082-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
13.48 13.48 12.56 12.56 12.56 14.09 14.09 14.09

13B-0574-C1AS 13B-0574-C3AS 08A-0074-C1AS 08A-0074-C2AS 08A-0074-G2AS 08A-0082-C1AS 08A-0082-C2AS 08A-0082-G2AS
10/2/2013 10/2/2013 8/18/2008 8/18/2008 8/18/2008 12/10/2008 12/10/2008 12/10/2008

N N N N N N N N

0.00173 J
0.931 0.892 J 0.34

4510 10300 J 4530
162 J 104 

5940 4810 J 2880
29.1 
53.7 

10900 20600 J 12100
99.6 

2610 3770 J 2050
269 795 J 271

400 917 J 379
187 286 J 175
192 426 J 255

232 394 J 232
0.625 J 0.72 J 0.4 J
3.34 4.14 J 2.5
182 J
0.213 0.407 J 0.218
2.29 J 2.71 J 0.988 
53.5 J 69.9 J
6.1 J 7.81 J 5.24 

65.6 J 114 J 79.7 J
192 J 188 J
15.4 J 21.2 J 15.5 J 11.9 
0.1 J 1.72 UJ 1 U

1.38 J 1.9 J 0.823 
0.058 0.143 J 0.117

16 23.2 J 13.4
1.08 UJ
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
13B-0574 13B-0574 2008 CLRC-074 2008 CLRC-074 2008 CLRC-074 2008 CLRC-082 2008 CLRC-082 2008 CLRC-082

13B-0574-C1 13B-0574-C3 08A-074-C1 08A-074-C2 08A-074-G2 08A-082-C1 08A-082-C2 08A-082-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
13.48 13.48 12.56 12.56 12.56 14.09 14.09 14.09

13B-0574-C1AS 13B-0574-C3AS 08A-0074-C1AS 08A-0074-C2AS 08A-0074-G2AS 08A-0082-C1AS 08A-0082-C2AS 08A-0082-G2AS
10/2/2013 10/2/2013 8/18/2008 8/18/2008 8/18/2008 12/10/2008 12/10/2008 12/10/2008

N N N N N N N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
2008 CLRC-082 2008 CLRC-084 2008 CLRC-084 2008 CLRC-084 2008 CLRC-085 2008 CLRC-085 LPRC13A LPRC15A

08A-082-G3 08A-084-C1 08A-084-C2 08A-084-G2 08A-085-C1 08A-085-C2 LPRC13A LPRC15A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
14.09 14.22 14.22 14.22 14.81 14.81 12.38 14.14

08A-0082-G3AS 08A-0084-C1AS 08A-0084-C2AS 08A-0084-G2AS 08A-0085-C1AS 08A-0085-C2AS LPRC13A LPRC15A
12/10/2008 12/9/2008 12/9/2008 12/9/2008 12/11/2008 12/11/2008 8/16/2010 8/13/2010

N N N N N N N N

0.0013 0.00036
0.293 5.5 2.3 0.25

3360 5480 J 8310 3420
48.3 165 J 116 41.4
1420 4070 J 2480 J 1710 J

55.7 J
79.1 J

8430 14900 J 15600 8770
216 J

1350 2380 J 2390 1420 J
176 560 J 655 J 127 J

339 404 J 633 J 295 
118 203 J 230 174
191 287 J 246 231

25.6 10.9 J
117 292 J 314 119
0.16 1.13 J 0.45 J 0.53 J
1.2 2.7 J 3.1 0.82

0.156 0.269 J 0.38 0.15 J
0.441 1.45 J 2.4 J 0.47 J
17.2 65.1 J 12.6 J
4.05 6.72 J 5.3 J 3.5 J

70 65.5 36.2 J 77.6 J 22.1 J
157 211 66 J

14.5 9.25 12.5 15.4 J 19.5 J 7.8 J
1.1 UJ 0.9 UJ
0.46 1.19 J 2.9 J 0.48 J
0.053 0.08 J 0.064 0.041
8.24 17.9 J

0.35 0.1 UJ
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
2008 CLRC-082 2008 CLRC-084 2008 CLRC-084 2008 CLRC-084 2008 CLRC-085 2008 CLRC-085 LPRC13A LPRC15A

08A-082-G3 08A-084-C1 08A-084-C2 08A-084-G2 08A-085-C1 08A-085-C2 LPRC13A LPRC15A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
14.09 14.22 14.22 14.22 14.81 14.81 12.38 14.14

08A-0082-G3AS 08A-0084-C1AS 08A-0084-C2AS 08A-0084-G2AS 08A-0085-C1AS 08A-0085-C2AS LPRC13A LPRC15A
12/10/2008 12/9/2008 12/9/2008 12/9/2008 12/11/2008 12/11/2008 8/16/2010 8/13/2010

N N N N N N N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 2008 CLRC-089 2008 CLRC-089 2008 CLRC-090
LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-089-C2 08A-089-C4 08A-090-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
12.86 12.29 12.59 14.09 14.24 15.5 15.5 15.63

LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-0089-C2AS 08A-0089-C4AS 08A-0090-C1AS
11/12/2009 10/8/2009 10/9/2009 10/26/2009 10/21/2009 9/17/2008 9/17/2008 9/11/2008

N N N N N N N N

0.00083 J 0.0021 J 0.0011 0.0031 J 0.00025 
1.5 J 2.2 J 0.83 0.88 J 0.21 0.158 

10600 J 7710 6310 10700 J 2890 3750 J 5230 
168 J 152 112 205 J 37 100 549 
5690 J 4210 3830 6890 J 1510 2380 2590 
87.2 J 86.7 J 44.8 J 62.3 J
160 J 123 J 83.4 J 123 J

23800 J 17900 16700 25900 J 8410 19900 J 27000 
216 J 162 140 193 J
4350 J 2970 2680 4020 J 1240 1700 J 1560 
1070 J 697 655 958 J 150 J 203 J 260 

934 J 648 552 839 J 292 493 413 J
291 J 245 229 492 J 108 J 134 171 
415 J 299 332 466 J 193 178 253 

448 J 385 338 506 J 96 105 J 312 
0.78 J 0.81 J 1.5 J 1.3 J 0.23 J 1.61 J 1.75 
4.5 J 3.3 3.2 3.8 J 0.94 2.3 3.62 

0.49 J 0.37 0.35 0.49 J 0.14 J 0.25 0.272 
2.7 J 2.3 J 1.6 J 1.7 J 0.36 J 0.646 1.79 

12.1 20.3 20.7
7.8 J 5.3 J 7 J 6.4 J 2.7 4.31 3.6 

25.9 44.5 J 63.8
96.8  R 535

22.3 J 17.1 J 17.3 J 15.6 J 9.6 25.5 13 
1.1 U 1.39 U

3.7 J 3 J 1.5 J 1.7 J 0.34 0.54 J 0.62 
0.12 J 0.095 0.096 0.095 J 0.043 0.033 0.046 
23.6 J 16.3 20.6 22.3 J 7.2 18.2 13.7 

0.97 J 0.5 J 0.54 J 0.93 J 0.035 UJ
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 2008 CLRC-089 2008 CLRC-089 2008 CLRC-090
LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-089-C2 08A-089-C4 08A-090-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
12.86 12.29 12.59 14.09 14.24 15.5 15.5 15.63

LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-0089-C2AS 08A-0089-C4AS 08A-0090-C1AS
11/12/2009 10/8/2009 10/9/2009 10/26/2009 10/21/2009 9/17/2008 9/17/2008 9/11/2008

N N N N N N N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-090 2008 CLRC-092 2008 CLRC-092 2008 CLRC-096 2008 CLRC-096 2008 CLRC-096 2008 CLRC-112 2008 CLRC-112

08A-090-C5 08A-092-C4 08A-092-C4 08A-096-C2 08A-096-C3 08A-096-G2 08A-112-C3 08A-112-G4
0 - 0.5 ft 0 - 0.75 ft 0 - 0.75 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR SR SR
15.63 16 16 17.08 17.08 17.08 15.55 15.55

08A-0090-C5AS 08A-0092-C4AS 08A-0092-C4AT 08A-0096-C2AS 08A-0096-C3AS 08A-0096-G2AS 08A-0112-C3AS 08A-0112-G4AS
9/11/2008 9/25/2008 9/25/2008 9/24/2008 9/24/2008 9/24/2008 9/16/2008 9/16/2008

N N FD N N N N N

0.337 0.0706 0.106 0.375 0.244 
2760 3750 4370 
23 234 80.7 

12900 2020 1890 J

7910 10200 13100 

8260 1740 1410 
152 116 103 

610 324 361 
82 144 129 

123 276 183 

42.1 310 142 
0.12 U 1 0.53 

0.8 1.2 3.64 

0.119 0.144 0.183 
0.091 0.755 2.12 
14.2 15.3 28.8 J
2.44 4.24 3.52 
7.72 J 37.1 J 33.4 62.5 18.2 
17.7 J 108 J 63.2 
5.12 9.3 8.43 J 17  R
1.2 U 1.1 U 0.5 J
0.08 0.54 2.04 

0.023 U 0.052 0.032 
6.25 11.2 10.1 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-090 2008 CLRC-092 2008 CLRC-092 2008 CLRC-096 2008 CLRC-096 2008 CLRC-096 2008 CLRC-112 2008 CLRC-112

08A-090-C5 08A-092-C4 08A-092-C4 08A-096-C2 08A-096-C3 08A-096-G2 08A-112-C3 08A-112-G4
0 - 0.5 ft 0 - 0.75 ft 0 - 0.75 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR SR SR
15.63 16 16 17.08 17.08 17.08 15.55 15.55

08A-0090-C5AS 08A-0092-C4AS 08A-0092-C4AT 08A-0096-C2AS 08A-0096-C3AS 08A-0096-G2AS 08A-0112-C3AS 08A-0112-G4AS
9/11/2008 9/25/2008 9/25/2008 9/24/2008 9/24/2008 9/24/2008 9/16/2008 9/16/2008

N N FD N N N N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-113 2008 CLRC-113 2008 CLRC-113 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D

08A-113-C1 08A-113-C3 08A-113-G2 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

SR SR SR PR PR PR PR PR
15.55 15.55 15.55 15.5 15.85 17.35 15.24 15.53

08A-0113-C1AS 08A-0113-C3AS 08A-0113-G2AS LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D
9/17/2008 9/17/2008 9/17/2008 11/12/2009 10/26/2009 10/20/2009 10/29/2009 10/29/2009

N N N N N N N N

8.9E-05 UJ 0.00022 0.00074 0.00022 0.00024
0.0708 1.3 0.4 0.44 0.094 0.068

3660 J 4860 4330 3680 3590 J 2770 J
65.4 791 210 J 50.8 47.2 64.7
1800 2920 2080 2560 1540 2060

66.7 30.3 J
160 102

8950 J 53100 18100 11300 8080 7580
589 J 187 J

1520 J 2130 1320 1710 1380 J 1280 J
193 J 285 864 107 J 195 247 

326 J 348 286 306 310 303
111 274 J 122 145 105 112
186 300 231 254 178 118

107 J 1600 255 J 141 72.2 89 
0.27 J 7.2 J 5 J 0.7 J 0.11 J 0.33 J
1.5 10.6 2.8 1.1 0.85 1.5

0.186 0.21 0.27 0.16 J 0.16 J 0.19 J
0.412 2.1 1.2 J 0.53 J 0.22 0.26 

13 11.5 9.6 11.6
3.01 5.2 3.4 J 4.1 2.9 3.3
29.9 J 32.6 J 32.7 13.3 18.7 

 R 122 21.3 30 
7.95  R 17.1 7.8 J 10 5.3 8.3 
1.2 U
0.45 J 0.86 0.59 0.32 0.17 0.39
0.034 0.13 0.049 0.047 0.034 J 0.044 J
10.4 15.7 10.9 J 11.8 9.1 9.7

0.86 J 0.51 J 0.09 J 0.038 J 0.036 UJ
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-113 2008 CLRC-113 2008 CLRC-113 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D

08A-113-C1 08A-113-C3 08A-113-G2 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

SR SR SR PR PR PR PR PR
15.55 15.55 15.55 15.5 15.85 17.35 15.24 15.53

08A-0113-C1AS 08A-0113-C3AS 08A-0113-G2AS LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D
9/17/2008 9/17/2008 9/17/2008 11/12/2009 10/26/2009 10/20/2009 10/29/2009 10/29/2009

N N N N N N N N
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury-E1631E 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010/SW6010B Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Chromium 7440-47-3 mg/kg
SW6010/SW6010B Copper 7440-50-8 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010/SW6010B Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Nickel 7440-02-0 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Vanadium 7440-62-2 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7199 Chromium, hexavalent 18540-29-9 mg/kg
SW7740 Selenium 7782-49-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

R - Rejected data.
J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRT16E LPRT17A LPRT17D
LPRT16E LPRT17A LPRT17D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR
15.59 17.05 16.55

LPRT16E LPRT17A LPRT17D
10/28/2009 10/20/2009 10/21/2009

N N N

0.00059 0.00073 0.00038
0.4 0.5 0.27

4380 4570 4040
129 J 61.7 49.6 
2570 2000 1880
24.1 J
43.1 

16600 11500 16000
148 J
1830 1780 2120
551 101 J 233 J

318 341 303
136 155 148
291 333 401

252 J 181 135 
0.63 J 0.84 J 0.22 J
1.2 1.5 0.87

0.19 0.2 J 0.14 J
0.62 J 1.4 J 0.33 J

15.6 15.3
3.6 J 4.7 2.9 

39.8 28.4
127 126

7.5 J 11.2 8.6 

0.46 0.67 0.43
0.039 0.053 0.029
8.6 J 13.8 8.1 

0.16 J 0.26 J 0.038 J
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Table A-3
Analytical Data for Metals and Inorganics
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRT16E LPRT17A LPRT17D
LPRT16E LPRT17A LPRT17D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR
15.59 17.05 16.55

LPRT16E LPRT17A LPRT17D
10/28/2009 10/20/2009 10/21/2009

N N N
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0401 12A-0403 12A-0404 12A-0407 12A-0409

12A-0401-C2 12A-0403-C1 12A-0404-C2 12A-0407-C3 12A-0409-C7
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
0.17 0.5 0.68 1.83 1.96

12A-0401-C2AS 12A-0403-C1AS 12A-0404-C2AS 12A-0407-C3AS 12A-0409-C7AS
2/9/2012 2/7/2012 2/1/2012 1/26/2012 2/6/2012

N N N N N
Analyte CAS Unit

1-Methylnaphthalene 90-12-0 mg/kg 0.105 0.107 J 0.116 J 0.14 J 0.296 J
1-Methylphenanthrene 832-69-9 mg/kg 0.333 0.246 J 0.316 J 0.43 J 1.27 J
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg 0.0539 0.106 J 0.0644 J 0.0886 J 0.215 J
2,6-Dimethylnaphthalene 581-42-0 mg/kg 0.107 0.171 J 0.127 J 0.146 J 0.287 J
2-Methylnaphthalene 91-57-6 mg/kg 0.231 0.203 J 0.23 J 0.191 J 0.37 J
Acenaphthene 83-32-9 mg/kg 0.164 0.135 J 0.166 J 0.241 J 0.621 J
Acenaphthylene 208-96-8 mg/kg 0.257 0.184 J 0.195 J 0.22 J 0.595 J
Anthracene 120-12-7 mg/kg 0.587 0.714 J 0.535 J 0.545 J 1.4 J
Benzo(a)anthracene 56-55-3 mg/kg 2.59 2.24 J 2.19 J 2.54 J 5.62 J
Benzo(a)pyrene 50-32-8 mg/kg 3.53 3.09 J 3.9 J 3.67 J 7.57 J
Benzo(b)fluoranthene 205-99-2 mg/kg 3.43 3.41 J 4.18 J 3.77 J 7.73 J
Benzo(E)pyrene 192-97-2 mg/kg 2.11 2.16 J 2.93 J 2.7 J 5.17 J
Benzo(g,h,i)perylene 191-24-2 mg/kg 2.44 2.08 J 2.62 J 2.46 J 4.87 J
Benzo(k)fluoranthene 207-08-9 mg/kg 1.55 1.52 J 1.91 J 1.79 J 3.83 J
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg 3.08 2.91 J 3.06 J 3.19 J 8.19 J
C1-Dibenzothiophenes DTPC1 mg/kg 0.141 0.209 J 0.177 J 0.254 J 0.556 J
C1-Fluorenes FLRC1 mg/kg 0.163 0.218 J 0.191 J 0.253 J 0.689 J
C1-Phenanthrene/anthracenes PATAC1 mg/kg 1.1 0.997 J 1.15 J 1.56 J 4.42 J
C1-Pyrene/fluoranthenes PFLAC1 mg/kg 2.84 2.65 J 2.77 J 2.74 J 6.4 J
C2-Benzanthracene/chrysenes BACC2 mg/kg 1.44 1.65 J 1.43 J 1.53 J 3.7 J
C2-Dibenzothiophenes DTPC2 mg/kg 0.237 0.485 J 0.314 J 0.436 J 0.9 J
C2-Fluorenes FLRC2 mg/kg 0.279 0.511 J 0.293 J 0.436 J 1.18 J
C2-NAPHTHALENES NPHC2 mg/kg 0.264 0.447 J 0.299 J 0.43 J 0.958 J
C2-Phenanthrene/anthracenes PATAC2 mg/kg 1.19 1.81 J 1.34 J 1.77 J 4.74 J
C3-Benzanthracene/chrysenes BACC3 mg/kg 0.512 0.703 J 0.566 J 0.562 J 1.29 J
C3-Dibenzothiophenes DTPC3 mg/kg 0.273 0.77 J 0.34 J 0.443 J 0.812 J
C3-Fluorenes FLRC3 mg/kg 0.239 0.742 J 0.29 J 0.407 J 1 J
C3-NAPHTHALENE NPHC3 mg/kg 0.242 0.613 J 0.323 J 0.45 J 1.12 J
C3-Phenanthrene/anthracenes PATAC3 mg/kg 0.835 1.95 J 0.912 J 1.1 J 2.58 J
C4-Benzanthracene/chrysenes BACC4 mg/kg 0.22 0.36 J 0.29 J 0.276 J 0.575 J
C4-Dibenzothiophenes DTPC4 mg/kg 0.163 0.542 J 0.238 J 0.251 J 0.403 J
C4-NAPHTHALENE NPHC4 mg/kg 0.195 0.85 J 0.264 J 0.383 J 0.906 J
C4-Phenanthrenes/anthracenes PATAC4 mg/kg 0.45 1.21 J 0.518 J 0.526 J 1.17 J
Chrysene 218-01-9 mg/kg 3.68 2.74 J 3.6 J 3.97 J 8.87 J
Dibenzo(a,h)anthracene 53-70-3 mg/kg 0.23 J 0.212 J 0.321 J 0.267 J 0.692 J
Dibenzothiophene 132-65-0 mg/kg 0.0851 0.101 J 0.115 J 0.142 J 0.284 J
Fluoranthene 206-44-0 mg/kg 3.28 3.21 J 4.2 J 4.33 J 9.39 J
Fluorene 86-73-7 mg/kg 0.193 0.202 J 0.21 J 0.255 J 0.647 J
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 1.8 1.51 J 1.93 J 1.66 J 3.74 J
Naphthalene 91-20-3 mg/kg 0.61 0.567 J 0.514 J 0.344 J 0.682 J
Perylene 198-55-0 mg/kg 0.683 0.585 J 0.663 J 0.658 J 1.12 J
Phenanthrene 85-01-8 mg/kg 1.39 1.29 J 1.74 J 2.05 J 5.39 J
Pyrene 129-00-0 mg/kg 3.53 3.6 J 4.29 J 4.03 J 8.51 J
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0412 12A-0413 2008 CLRC-003 2008 CLRC-006 2008 CLRC-007

12A-0412-C2 12A-0413-C4 08A-003-C1 08A-006-C1 08A-007-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
2.55 2.53 0.22 0.35 0.41

12A-0412-C2AS 12A-0413-C4AS 08A-0003-C1AS 08A-0006-C1AS 08A-0007-C2AS
2/2/2012 1/28/2012 11/11/2008 11/18/2008 11/19/2008

N N N N N

0.12 J 0.248 J 0.03 J 0.042 J 0.046 J
0.345 J 0.602 J 0.076 J 0.13 J 0.12 J

0.0679 J 0.516 J 0.017 J 0.017 J 0.018 J
0.146 J 0.34 J 0.034 J 0.044 J 0.049 J
0.245 J 0.246 J 0.06 J 0.085 J 0.089 J
0.168 J 0.205 J 0.042 J 0.06 J 0.061 J
0.207 J 0.29 J 0.16 J 0.12 J 0.12 J
0.559 J 1.09 J 0.2 J 0.23 J 0.22 J
2.58 J 3.45 J 0.61 J 0.82 J 0.74 J
4.42 J 5.14 J 0.93 J 1.1 J 1.1 J
4.51 J 5.36 J 0.62 J 0.93 J 0.9 J
3.34 J 3.7 J 0.56 J 0.87 J 0.81 J
3.04 J 3.62 J 0.46 J 0.71 J 0.66 J

2 J 2.64 J 0.9 J 1.3 J 1.1 J

3.34 J 4.89 J 0.68 J 0.85 J 0.77 J
0.215 J 0.558 J 0.043 J 0.068 J 0.064 J
0.196 J 0.657 J 0.045 J 0.048 J 0.046 J
1.41 J 2.01 J 0.34 J 0.48 J 0.45 J
2.89 J 4.61 J 0.78 J 0.81 J 0.89 J
1.68 J 2.5 J 0.39 J 0.46 J 0.42 J
0.416 J 1.49 J 0.087 J 0.13 J 0.11 J
0.416 J 2 J 0.068 J 0.067 J 0.061 J
0.351 J 0.814 J 0.096 J 0.12 J 0.12 J
1.45 J 4.03 J 0.39 J 0.49 J 0.45 J
0.641 J 1.13 J 0.16 J 0.19 J 0.17 J
0.495 J 1.68 J 0.1 J 0.15 J 0.13 J
0.418 J 2.13 J 0.072 J 0.08 J 0.073 J
0.334 J 2.19 J 0.11 J 0.12 J 0.11 J
1.07 J 3.73 J 0.3 J 0.38 J 0.35 J
0.325 J 0.646 J 0.068 J 0.083 J 0.08 J
0.325 J 0.977 J 0.071 J 0.11 J 0.1 J
0.328 J 2.87 J 0.073 J 0.088 J 0.077 J
0.606 J 1.97 J 0.11 J 0.14 J 0.14 J
3.63 J 4.64 J 0.78 J 1.2 J 1 J
0.265 J 0.409 J 0.13 J 0.15 J 0.14 J
0.13 J 0.188 J 0.025 J 0.045 J 0.044 J
4.86 J 6.27 J 0.74 J 1.1 J 1.2 J
0.203 J 0.301 J 0.045 J 0.061 J 0.067 J
2.03 J 2.73 J 0.52 J 0.71 J 0.65 J
0.498 J 0.773 J 0.3 J 0.25 J 0.28 J
0.793 J 0.839 J 0.2 J 0.27 J 0.26 J
1.65 J 1.86 J 0.38 J 0.67 J 0.67 J
4.27 J 6.07 J 0.94 J 1.3 J 1.4 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-011 2008 CLRC-015 2008 CLRC-020 2008 CLRC-022 LPRC02A

08A-011-C1 08A-015-C2 08A-020-C2 08A-022-C1 LPRC02A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
0.54 1.11 1.47 2.64 1.25

08A-0011-C1AS 08A-0015-C2AS 08A-0020-C2AS 08A-0022-C1AS LPRC02A
11/13/2008 11/12/2008 11/4/2008 11/3/2008 8/10/2010

N N N N N

0.024 J 0.28 J 0.047 J 0.034 J 0.12 J
0.094 J 0.68 J 0.12 J 0.078 J 0.55 J
0.031 J 0.42 J 0.019 J 0.018 J 0.064 J
0.072 J 0.38 J 0.041 J 0.037 J 0.091 J
0.11 J 0.46 J 0.092 J 0.066 J 0.21 J
0.053 J 2.9 J 0.085 J 0.039 J 0.24 J
0.12 J 0.7 J 0.087 J 0.059 J 0.74 J
0.22 J 3.6 J 0.23 J 0.13 J 1.2 J
0.55 J 4.8 J 0.71 J 0.39 J 3.2 J
0.89 J 5.8 J 1.1 J 0.58 J 4.3 J
0.74 J 4.3 J 0.91 J 0.52 J
0.65 J 4.1 J 0.8 J 0.48 J 2.7 J
0.55 J 2.8 J 0.58 J 0.35 J 2.5 J
0.99 J 5 J 1.1 J 0.64 J 2.2 J

4.4 J
0.67 J 3.8 J 0.74 J 0.47 J 2.2 J
0.066 J 0.72 J 0.065 J 0.053 J 3 J
0.052 J 0.85 J 0.047 J 0.042 J 3.1 J
0.36 J 3.4 J 0.46 J 0.28 J 15 J
0.77 J 6 J 0.71 J 0.55 J 37 J
0.41 J 1.9 J 0.4 J 0.27 J 14 J
0.12 J 0.98 J 0.12 J 0.12 J 5.5 J
0.074 J 0.73 J 0.066 J 0.065 J 5.9 J
0.17 J 1.3 J 0.13 J 0.1 J 3.6 J
0.4 J 3.4 J 0.45 J 0.33 J 15 J

0.19 J 0.83 J 0.19 J 0.13 J 12 J
0.13 J 0.83 J 0.15 J 0.13 J 6.4 J
0.079 J 0.98 J 0.084 J 0.083 J 8.6 J
0.19 J 2.2 J 0.14 J 0.12 J 4.1 J
0.32 J 2.3 J 0.39 J 0.3 J 11 J
0.094 J 0.43 J 0.087 J 0.063 J 6.9 J
0.11 J 0.52 J 0.1 J 0.091 J 0.44 J
0.11 J 1.4 J 0.1 J 0.093 J 3.9 J
0.13 J 0.68 J 0.16 J 0.11 J 4.7 J
0.73 J 5.8 J 1.1 J 0.59 J 3.9 J
0.13 J 0.81 J 0.15 J 0.098 J 0.7 J
0.039 J 0.8 J 0.053 J 0.036 J 0.13 J
0.87 J 13 J 1.2 J 0.84 J 5.5 J
0.065 J 1.1 J 0.078 J 0.042 J 0.34 J
0.57 J 2.9 J 0.65 J 0.35 J 2 J
0.47 J 1.1 J 0.24 J 0.18 J 0.25 J
0.29 J 1.3 J 0.22 J 0.13 J 0.99 J
0.47 J 5.2 J 0.87 J 0.33 J 2.1 J
1.2 J 10 J 1.3 J 0.86 J 4.9 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D
LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
1.77 2.34 2.47 0.29 0.42

LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D
8/11/2010 8/10/2010 8/10/2010 11/9/2009 10/12/2009

N N N N N

0.11 J 0.12 J 0.11 J 0.084 J 0.096 J
0.34 J 0.23 J 0.27 J 0.13 0.16 
0.043 J 0.041 J 0.035 J 0.032 J 0.05 J
0.099 J 0.11 J 0.075 J 0.094 J 0.085 J
0.22 J 0.22 J 0.19 J 0.2 0.19 
0.16 J 0.15 J 0.14 J 0.11 J 0.21 
0.48 J 0.53 J 0.45 J 0.46 0.37 
0.88 J 0.81 J 0.74 J 0.43 J 0.46 J
2.6 J 2.2 J 2.1 J 2.4 1.8 
2.9 J 2.7 J 2.9 J 2.8 1.7 

2.1 J 1.9 J 1.7 J 2 1.2 
2.1 J 2.1 J 1.8 J 2 1.9 
1.7 J 1.6 J 1.4 J 1.4 1.1 
4.1 J 3.6 J 3 J 2.6 2.5 
1.9 J 2 J 2.5 J 1 J 1.4 J

0.21 J 0.18 J 0.25 J 0.065 J 0.14 J
0.19 J 0.17 J 0.26 J 0.081 J 0.12 J
1.1 J 0.98 J 1.4 J 0.42 J 0.86 J
2.8 J 3 J 3.6 J 1.6 J 2.6 J
1.2 J 1.3 J 1.6 J 0.63 J 0.92 J

0.36 J 0.32 J 0.47 J 0.12 J 0.27 J
0.33 J 0.3 J 0.43 J 0.11 J 0.22 J
0.28 J 0.26 J 0.31 J 0.13 J 0.18 J

1 J 1 J 1.4 J 0.42 J 0.88 J
0.94 J 1.1 J 1.2 J 0.47 J 0.74 J
0.47 J 0.45 J 0.58 J 0.13 J 0.34 J
0.65 J 0.59 J 0.77 J 0.18 J 0.4 J
0.26 J 0.22 J 0.3 J 0.13 J 0.17 J
0.8 J 0.83 J 1 J 0.26 J 0.65 J

0.52 J 0.55 J 0.64 J 0.24 J 0.39 J
0.33 J 0.38 J 0.41 J 0.11 J 0.27 J
0.24 J 0.23 J 0.31 J 0.14 J 0.15 J
0.47 J 0.48 J 0.55 J 0.19 J 0.35 J
3.1 J 2.7 J 2.4 J 2.4 1.9 

0.52 J 0.44 J 0.48 J 0.4 J 0.4 J
0.084 J 0.07 J 0.067 J 0.054 J 0.072 J
4.4 J 4 J 3.7 J 3.1 3.4 J

0.24 J 0.23 J 0.18 J 0.14 J 0.13 J
1.5 J 1.4 J 1.4 J 1.9 1.9 

0.35 J 0.28 J 0.3 J 0.014 U 0.46 
0.86 J 0.97 J 0.84 J 0.63 0.5 
1.6 J 1.4 J 1.3 J 0.83 1.1 
3.8 J 4.2 J 4.4 J 2.8 3.4 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F
LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
0.56 1.25 1.21 2.03 2.83

LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F
11/9/2009 11/9/2009 11/10/2009 10/14/2009 11/11/2009

N N N N N

0.15 0.13 J 0.17 J 0.12 J 0.18 J
0.18 0.26 J 0.24 J 0.37 J 0.27 J

0.049 J 0.051 J 0.075 J 0.12 J 0.068 J
0.14 0.13 J 0.18 J 0.1 J 0.15 J
0.26 0.29 J 0.32 J 0.19 J 0.34 J
0.13 J 0.21 J 0.41 J 0.29 J 0.15 J
0.45 0.5 J 0.63 J 0.61 J 0.44 J
0.36 J 0.68 J 1.2 J 0.78 J 1.2 J
1.6 3.1 J 2.4 J 3.2 J 2.2 J
2.9 6 J 2.4 J 2.5 J 2.4 J

2.1 4.4 J 1.4 J 1.6 J 1.5 J
1.6 2.6 J 2 J 1.8 J 2.2 J

0.85 2 J 1.3 J 1 J 1.7 J
2.1 4.5 J 2.8 J 3.5 J 3.4 J
1.8 J 2 J 1.5 J 3 J 1.5 J

0.14 J 0.14 J 0.13 J 0.38 J 0.11 J
0.22 J 0.15 J 0.14 J 0.39 J 0.12 J
1.1 J 0.84 J 0.69 J 2.3 J 0.66 J
2.8 J 2.8 J 2.3 J 5.8 J 2.1 J
1.1 J 1.3 J 0.94 J 1.9 J 0.97 J

0.18 J 0.28 J 0.24 J 0.75 J 0.24 J
0.19 J 0.22 J 0.2 J 0.6 J 0.18 J
0.4 J 0.21 J 0.23 J 0.39 J 0.18 J

0.73 J 0.87 J 0.71 J 2.4 J 0.66 J
0.69 J 0.91 J 0.75 J 1.5 J 0.85 J
0.18 J 0.32 J 0.24 J 0.87 J 0.27 J
0.37 J 0.41 J 0.36 J 1 J 0.35 J
0.3 J 0.22 J 0.23 J 0.46 J 0.18 J

0.42 J 0.58 J 0.45 J 1.6 J 0.47 J
0.3 J 0.55 J 0.41 J 0.71 J 0.44 J

0.14 J 0.25 J 0.21 J 0.57 J 0.22 J
0.21 J 0.27 J 0.25 J 0.42 J 0.24 J
0.27 J 0.41 J 0.34 J 0.7 J 0.35 J
1.9 4.1 J 3.8 J 3.3 J 3.8 J

0.33 J 0.51 J 0.4 J 0.46 J 0.024 UJ
0.063 J 0.13 J 0.097 J 0.12 J 0.098 J

2 6.5 J 4.7 J 5.6 J 5.7 J
0.14 J 0.2 J 0.36 J 0.2 J 0.4 J
2.2 2.8 J 1.7 J 1.9 J 2 J

0.017 U 0.51 J 0.77 J 0.35 J 0.67 J
0.52 1.1 J 0.57 J 0.55 J 0.64 J
0.85 2 J 1.4 J 1.6 J 1.5 J
2.7 4.8 J 6.2 J 5 J 7.1 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0424 12A-0429 12A-0431 12A-0433 12A-0434

12A-0424-C3 12A-0429-C2 12A-0431-C4 12A-0433-C3 12A-0434-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
3.3 3.64 3.77 3.94 4.05

12A-0424-C3AS 12A-0429-C2AS 12A-0431-C4AS 12A-0433-C3AS 12A-0434-C2AS
1/25/2012 1/24/2012 1/26/2012 1/27/2012 1/25/2012

N N N N N

0.0564 0.129 J 0.115 J 0.23 J 0.453 J
0.0829 0.337 J 0.322 J 0.632 J 2.8 J
0.0343 0.0639 J 0.0751 J 0.132 J 0.521 J
0.0432 0.143 J 0.122 J 0.201 J 0.336 J
0.0752 0.26 J 0.205 J 0.354 J 0.651 J
0.0316 0.157 J 0.147 J 0.199 J 0.655 J
0.0596 0.247 J 0.201 J 0.413 J 0.907 J
0.102 0.502 J 0.435 J 0.785 J 1.23 J
0.569 2.04 J 2.16 J 2.95 J 4.73 J
0.842 3.71 J 3.9 J 4.53 J 4.89 J
0.933 4.43 J 3.61 J 4.59 J 5.49 J
0.663 2.65 J 2.98 J 3.06 J 3.1 J
0.708 3.14 J 2.35 J 3.22 J 3.57 J
0.516 2.16 J 1.64 J 1.84 J 2.86 J

0.65 3.53 J 3.04 J 5.1 J 9.15 J
0.0402 0.246 J 0.262 J 0.374 J 0.661 J
0.0459 0.227 J 0.215 J 0.453 J 2.26 J
0.328 1.18 J 1.25 J 2.08 J 6.87 J
0.564 3.12 J 2.59 J 4.07 J 7.51 J
0.33 1.82 J 1.48 J 2.43 J 4.65 J

0.0665 0.453 J 0.487 J 0.643 J 0.997 J
0.0933 0.407 J 0.408 J 0.873 J 3.42 J
0.124 0.376 J 0.309 J 0.514 J 1.14 J
0.335 1.43 J 1.56 J 2.49 J 8.23 J
0.138 0.7 J 0.534 J 0.853 J 1.81 J

0.0864 0.528 J 0.542 J 0.61 J 0.897 J
0.084 0.417 J 0.416 J 0.654 J 2.26 J
0.134 0.337 J 0.366 J 0.606 J 2.62 J
0.243 1.16 J 1.1 J 1.74 J 4.99 J

0.0844 0.391 J 0.254 J 0.4 J 0.903 J
0.0499 0.394 J 0.304 J 0.332 J 0.429 J
0.11 0.312 J 0.343 J 0.505 J 2.42 J
0.126 0.695 J 0.545 J 0.822 J 2.4 J
0.787 3.96 J 3.3 J 4.62 J 6.95 J
0.104 J 0.34 J 0.246 J 0.383 J 0.395 J
0.0315 0.145 J 0.126 J 0.155 J 0.165 J
0.884 4.76 J 3.93 J 5.1 J 6.39 J

0.0397 0.219 J 0.18 J 0.252 J 0.617 J
0.496 2.13 J 1.68 J 2.21 J 2.38 J

0.0914 J 0.458 J 0.411 J 0.65 J 1.04 J
0.209 0.705 J 0.634 J 0.709 J 0.619 J
0.373 1.84 J 1.46 J 2.14 J 2.42 J
0.862 4.45 J 3.69 J 5.12 J 7.29 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0436 12A-0437 12A-0438 12A-0441 12A-0445

12A-0436-C1 12A-0437-C4 12A-0438-C3 12A-0441-C2 12A-0445-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
4.14 4.24 4.52 4.63 4.96

12A-0436-C1AS 12A-0437-C4AS 12A-0438-C3AS 12A-0441-C2AS 12A-0445-C1AS
1/27/2012 2/8/2012 2/9/2012 1/28/2012 1/30/2012

N N N N N

0.287 J 0.211 J 0.194 J 0.251 J 0.181 J
0.762 J 0.838 J 0.797 J 0.884 J 0.461 J
0.225 J 0.132 J 0.158 J 0.186 J 0.157 J
0.276 J 0.212 J 0.301 J 0.386 J 0.245 J
0.361 J 0.31 J 0.269 J 0.386 J 0.116 J
0.365 J 0.348 J 0.265 J 0.468 J 0.263 J
0.285 J 0.294 J 0.23 J 0.28 J 0.172 J
0.804 J 0.859 J 0.643 J 1.02 J 0.757 J
2.34 J 3.82 J 2.98 J 4.03 J 2.54 J
3.23 J 5.06 J 3.85 J 5.17 J 3.18 J
3.58 J 5.39 J 4.43 J 5.65 J 3.61 J
2.25 J 3.53 J 2.86 J 3.69 J 2.32 J
2.69 J 3.82 J 2.82 J 3.96 J 2.27 J
1.45 J 2.73 J 2.22 J 2.61 J 1.68 J

3.56 J 5.31 J 4.78 J 4.97 J 3.18 J
0.43 J 0.4 J 0.385 J 0.686 J 0.41 J
0.57 J 0.374 J 0.362 J 0.514 J 0.465 J
2.34 J 2.61 J 2.18 J 2.83 J 1.58 J
3.7 J 4.26 J 2.9 J 4.49 J 2.96 J

1.66 J 2.63 J 2.17 J 2.2 J 1.6 J
0.708 J 0.609 J 0.548 J 1.17 J 0.873 J
1.09 J 0.624 J 0.597 J 0.809 J 1.05 J
0.813 J 0.627 J 0.765 J 0.925 J 0.766 J
2.87 J 2.54 J 2.21 J 3.19 J 2.56 J
0.67 J 1.01 J 0.791 J 0.826 J 0.69 J
0.717 J 0.66 J 0.611 J 1.31 J 1.17 J
0.908 J 0.552 J 0.487 J 0.792 J 1.23 J
1.12 J 0.604 J 0.745 J 0.881 J 1.16 J
1.93 J 1.73 J 1.48 J 2.13 J 2.38 J
0.363 J 0.472 J 0.417 J 0.425 J 0.381 J
0.407 J 0.392 J 0.382 J 0.77 J 0.784 J
1.16 J 0.503 J 0.562 J 0.609 J 1.35 J
0.924 J 0.838 J 0.768 J 1.06 J 1.4 J
4.07 J 6.66 J 5.33 J 6.62 J 3.85 J
0.276 J 0.335 J 0.307 J 0.452 J 0.312 J
0.191 J 0.228 J 0.183 J 0.36 J 0.227 J
4.72 J 6.5 J 4.09 J 6.74 J 4.83 J
0.354 J 0.431 J 0.316 J 0.541 J 0.372 J
1.68 J 2.76 J 2.17 J 2.73 J 1.7 J
0.512 J 0.537 J 0.391 J 0.657 J 0.525 J
0.552 J 0.859 J 0.785 J 0.942 J 0.684 J
2.56 J 3.82 J 2.65 J 3.84 J 2.29 J
4.72 J 6.11 J 4.11 J 6.86 J 4.43 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0445 12A-0448 2008 CLRC-026 LPRC04A LPRC04B

12A-0445-C1 12A-0448-C2 08A-026-C1 LPRC04A LPRC04B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
4.96 5.9 3.17 3.16 3.52

12A-0445-C1AT 12A-0448-C2AS 08A-0026-C1AS LPRC04A LPRC04B
1/30/2012 2/7/2012 10/28/2008 8/11/2010 8/11/2010

FD N N N N

0.192 J 0.137 J 0.07 J 0.12 J 0.073 J
0.314 J 0.489 J 0.2 J 0.34 J 0.13 J
0.15 J 0.0919 J 0.04 J 0.047 J 0.03 J
0.229 J 0.193 J 0.09 J 0.11 J 0.064 J
0.117 J 0.237 J 0.15 J 0.23 J 0.14 J
0.217 J 0.252 J 0.096 J 0.16 J 0.093 J
0.159 J 0.228 J 0.15 J 0.41 J 0.3 J
0.636 J 0.82 J 0.35 J 0.9 J 0.46 J
1.94 J 3.16 J 1.1 J 2.4 J 1.4 J
3.14 J 3.93 J 1.5 J 3 J 2 J
3.45 J 4.94 J 1.3 J
2.34 J 2.81 J 1.1 J 1.7 J 1.3 J
2.14 J 2.81 J 0.93 J 1.9 J 1.6 J
1.57 J 1.84 J 1.8 J 1.7 J 0.96 J

3.3 J 2.5 J
2.8 J 3.69 J 1.1 J 2 J 1.5 J

0.327 J 0.27 J 0.13 J 2.3 J 1.9 J
0.34 J 0.27 J 0.092 J 2.5 J 1.8 J
1.18 J 1.65 J 0.77 J 12 J 8.1 J
2.54 J 3.22 J 1.3 J 29 J 23 J
1.43 J 1.77 J 0.63 J 12 J 9.2 J
0.685 J 0.434 J 0.25 J 4.2 J 3.3 J
0.743 J 0.436 J 0.14 J 4 J 3.1 J
0.661 J 0.48 J 0.21 J 3.1 J 2 J
1.89 J 1.73 J 0.82 J 12 J 9.3 J
0.605 J 0.676 J 0.3 J 9.8 J 7.1 J
0.899 J 0.526 J 0.27 J 5 J 3.8 J
0.863 J 0.447 J 0.16 J 6.9 J 5.1 J
0.996 J 0.469 J 0.23 J 2.9 J 2 J
1.72 J 1.22 J 0.67 J 8.3 J 6.7 J
0.323 J 0.353 J 0.14 J 5.6 J 4.5 J
0.576 J 0.364 J 0.17 J 0.35 J 0.26 J
1.08 J 0.386 J 0.18 J 2.9 J 2 J

1 J 0.667 J 0.24 J 4.2 J 3.2 J
3.29 J 5.59 J 1.6 J 2.8 J 1.9 J
0.204 J 0.224 J 0.19 J 0.45 J 0.23 J
0.174 J 0.17 J 0.082 J 0.094 J 0.054 J
4.03 J 5.15 J 2.2 J 4.7 J 3.1 J
0.26 J 0.373 J 0.12 J 0.23 J 0.13 J
1.55 J 2.01 J 1 J 1.2 J 1.3 J
0.449 J 0.445 J 0.36 J 0.29 J 0.18 J
0.547 J 0.755 J 0.36 J 0.79 J 0.47 J
1.61 J 2.65 J 1.1 J 1.6 J 0.92 J
3.74 J 4.63 J 2.1 J 4 J 2.6 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B
LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
3.57 3.82 4.15 4.15 4.31

LPRC04C LPRC04D LPRC05A LPRC05A-FD LPRC05B
8/11/2010 8/11/2010 8/12/2010 8/12/2010 8/11/2010

N N N FD N

0.14 J 0.17 J 0.1 J 0.096 J 0.091 J
0.32 J 0.48 J 0.45 J 0.32 J 0.29 J
0.12 J 0.08 J 0.086 J 0.079 J 0.046 J
0.13 J 0.15 J 0.11 J 0.11 J 0.094 J
0.26 J 0.29 J 0.19 J 0.17 J 0.14 J
0.15 J 0.23 J 0.13 J 0.12 J 0.16 J
0.49 J 0.84 J 0.44 J 0.4 J 0.38 J
0.88 J 1.2 J 0.72 J 0.77 J 0.69 J
2.3 J 3.6 J 2.4 J 2.3 J 2.4 J
3.4 J 3.9 J 2.8 J 2.7 J 3.1 J

2 J 2.6 J 2 J 2 J 2 J
2.3 J 2.2 J 2.5 J 2 J 1.8 J
1.5 J 1.8 J 1.8 J 1.5 J 1.7 J
4 J 5.4 J 3.3 J 3.3 J 3 J
2 J 3.1 J 2.7 J 2.7 J 2.3 J

2.3 J 4 J 3.8 J 3.6 J 3.5 J
2.6 J 3.9 J 3.7 J 3.6 J 3.2 J
9.7 J 20 J 19 J 20 J 19 J
28 J 45 J 42 J 41 J 35 J
14 J 19 J 17 J 17 J 15 J
4.1 J 7.3 J 6.9 J 6.4 J 5.2 J
3.9 J 6.8 J 6.5 J 6.1 J 5.3 J
2.6 J 4.3 J 4.2 J 4 J 4.7 J
11 J 21 J 20 J 19 J 17 J
9.5 J 15 J 14 J 13 J 12 J
4.7 J 8.3 J 7.4 J 6.9 J 5.6 J
6 J 11 J 11 J 9.4 J 8.9 J

2.7 J 4.7 J 5 J 4.6 J 4.8 J
8.6 J 14 J 12 J 12 J 9.9 J
5.1 J 9.5 J 7.9 J 7.1 J 7.2 J

0.32 J 0.58 J 0.49 J 0.45 J 0.39 J
2.8 J 4.9 J 4.3 J 4.2 J 4.1 J
4.4 J 7.4 J 6.8 J 5.6 J 5.3 J
3.1 J 4.4 J 4.3 J 3.3 J 2.9 J

0.41 J 0.63 J 0.6 J 0.52 J 0.48 J
0.09 J 0.12 J 0.11 J 0.1 J 0.073 J
4.6 J 6.7 J 4.9 J 4.8 J 4.3 J

0.23 J 0.39 J 0.23 J 0.21 J 0.17 J
1.5 J 2 J 3.1 J 2.9 J 1.6 J

0.28 J 0.31 J 0.29 J 0.26 J 0.2 J
0.91 J 1 J 0.75 J 0.76 J 0.71 J
1.4 J 2.4 J 1.7 J 1.5 J 1.2 J
4.4 J 5.9 J 3.8 J 4 J 4 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRC06A LPRH05A LPRH05B LPRT04A LPRT04E
LPRC06A LPRH05A LPRH05B LPRT04A LPRT04E
0 - 0.5 ft 0 - 0.2 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
5.65 4.08 4.35 3.39 3.85

LPRC06A LPRH05A LPRH05B LPRT04A LPRT04E
8/12/2010 11/12/2009 11/11/2009 10/16/2009 11/6/2009

N N N N N

0.079 J 0.079 J 0.13 J 0.0079 J 0.13 J
0.23 J 0.25 J 0.3 J 0.021 0.43 J
0.051 J 0.029 J 0.073 J 0.0086 J 0.074 J
0.099 J 0.091 J 0.14 J 0.011 0.12 J
0.15 J 0.15 J 0.24 J 0.014 0.21 J
0.1 J 0.13 J 0.14 J 0.018 0.25 J

0.32 J 0.37 J 0.42 J 0.018 0.57 J
0.61 J 0.89 J 1.3 J 0.058 J 0.69 J
1.9 J 1.7 J 2 J 0.17 3.7 J
1.8 J 1.6 J 1.8 J 0.21 5.1 J

1.5 J 0.98 J 1.1 J 0.16 3.7 J
1.9 J 2.2 J 1.9 J 0.18 2.5 J
1.6 J 1.2 J 1.2 J 0.084 1.8 J
2.5 J 2.8 J 3.1 J 0.23 4.3 J
1.9 J 0.56 J 1.2 J 0.1 J 2.5 J
2.3 J 0.061 J 0.094 J 0.012 J 0.2 J
2.4 J 0.074 J 0.096 J 0.011 J 0.23 J
12 J 0.35 J 0.58 J 0.067 J 1.2 J
28 J 0.76 J 1.6 J 0.22 J 3.6 J
12 J 0.39 J 0.8 J 0.063 J 1.5 J
4.1 J 0.12 J 0.17 J 0.024 J 0.42 J
3.9 J 0.14 J 0.13 J 0.033 J 0.35 J
3.4 J 0.19 J 0.17 J 0.015 J 0.32 J
13 J 0.37 J 0.52 J 0.077 J 1.3 J
10 J 0.41 J 0.7 J 0.071 J 1.1 J
5.1 J 0.13 J 0.19 J 0.032 J 0.41 J
7.5 J 0.2 J 0.26 J 0.046 J 0.51 J
3.3 J 0.38 J 0.17 J 0.019 J 0.37 J
8.8 J 0.23 J 0.33 J 0.072 J 0.73 J
5.6 J 0.27 J 0.42 J 0.052 J 0.6 J

0.38 J 0.1 J 0.17 J 0.025 J 0.31 J
3.2 J 0.36 J 0.18 J 0.029 J 0.4 J
5.1 J 0.18 J 0.28 J 0.041 J 0.49 J
2.8 J 3.3 J 3.3 J 0.2 4 J

0.61 J 0.35 J 0.016 UJ 0.032 J 0.47 J
0.07 J 0.068 J 0.08 J 0.012 0.14 J
3.5 J 3.4 J 3.7 J 0.38 J 4.9 J

0.19 J 0.23 J 0.23 J 0.019 J 0.21 J
3.5 J 1.6 J 1.7 J 0.13 1.8 J
0.3 J 0.44 J 0.52 J 0.023 0.017 UJ

0.64 J 0.43 J 0.56 J 0.3 0.72 J
1.4 J 1.2 J 1.4 J 0.17 J 2 J
2.9 J 4.5 J 5 J 0.31 J 4.2 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A
LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
3.95 4.12 4.19 4.96 5.02

LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A
11/11/2009 11/11/2009 11/5/2009 11/6/2009 11/5/2009

N N N N N

0.47 1.8 J 0.2 J 0.11 J 0.12 J
5.6 J 13 J 0.31 J 0.21 J 0.23 J
1.7 3.6 J 0.074 J 0.064 J 0.058 J

0.58 0.84 J 0.17 J 0.1 J 0.13 J
0.42 3.3 J 0.35 J 0.25 J 0.23 J
0.46 22 J 0.34 J 0.19 J 0.2 J
0.8 3.1 J 0.56 J 0.33 J 0.39 J
3.5 19 J 0.66 J 0.64 J 0.54 J
5.3 J 13 J 2.7 J 3 J 2.3 J
5.1 J 9.1 J 3 J 2.1 J 3.8 J

3.1 J 3.9 J 2.5 J 1.8 J 3.1 J
3.4 5.9 J 1.4 J 2.3 J 2.8 J
1.9 3.8 J 1.5 J 1.5 J 1.6 J
5.1 9.6 J 4 J 3.5 J 3.8 J

0.63 J 9.8 J 1.6 J 1.1 J 2.1 J
0.047 J 3.5 J 0.13 J 0.11 J 0.16 J
0.043 J 5.1 J 0.15 J 0.12 J 0.18 J
0.34 J 18 J 0.81 J 0.58 J 0.91 J
0.89 J 21 J 2.2 J 1.7 J 2.8 J
0.42 J 4.9 J 1 J 0.75 J 1.4 J
0.086 J 3.1 J 0.24 J 0.23 J 0.32 J
0.064 J 3.6 J 0.22 J 0.21 J 0.28 J
0.073 J 4 J 0.2 J 0.21 J 0.29 J
0.29 J 9.6 J 0.74 J 0.64 J 0.94 J
0.57 J 2.9 J 0.85 J 0.61 J 1.2 J
0.092 J 1.5 J 0.24 J 0.25 J 0.34 J
0.13 J 1.9 J 0.35 J 0.35 J 0.46 J
0.075 J 9.3 J 0.21 J 0.27 J 0.29 J
0.17 J 3 J 0.43 J 0.43 J 0.6 J
0.44 J 1.1 J 0.48 J 0.39 J 0.7 J
0.081 J 0.7 J 0.18 J 0.2 J 0.27 J
0.091 J 3.9 J 0.24 J 0.35 J 0.35 J
0.15 J 1.2 J 0.3 J 0.33 J 0.47 J
10 J 19 J 3.7 J 2.9 J 2.6 J

0.14 U 0.057 UJ 0.42 J 0.5 J 0.48 J
0.55 2 J 0.15 J 0.12 J 0.09 J
10 J 18 J 5.5 J 4.8 J 4.3 J
1 J 1.1 J 0.23 J 0.21 J 0.24 J
2.9 4.8 J 1.7 J 1.8 J 2.3 J
0.5 5.3 J 0.6 J 0.021 UJ 0.54 J
1 J 1.6 J 0.57 J 0.56 J 0.72 J

6.6 J 8.7 J 2.4 J 1.8 J 1.4 J
19 J 27 J 4 J 3.6 J 3.4 J

Page 11 of 38 AECOM

Final

July 2017



Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 3-6 RM 3-6 RM 6-9 RM 6-9 RM 6-9
LPRT06B LPRT06F 12A-0451 12A-0452 12A-0456
LPRT06B LPRT06F 12A-0451-C2 12A-0452-C5 12A-0456-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
5.08 5.99 6.33 6.49 6.76

LPRT06B LPRT06F 12A-0451-C2AS 12A-0452-C5AS 12A-0456-C1AS
11/5/2009 11/4/2009 1/13/2012 2/6/2012 2/9/2012

N N N N N

0.14 J 0.11 J 0.166 J 0.124 J 0.132 J
0.24 J 0.25 J 0.63 J 0.402 J 0.436 J
0.072 J 0.063 J 0.0993 J 0.0691 J 0.0692 J
0.15 J 0.096 J 0.171 J 0.159 J 0.134 J
0.27 J 0.22 J 0.26 J 0.236 J 0.196 J
0.23 J 0.23 J 0.303 J 0.304 J 0.212 J
0.42 J 0.31 J 0.273 J 0.22 J 0.154 J
0.58 J 0.51 J 0.84 J 0.582 J 0.531 J
2.6 J 2.2 J 3.37 J 2.57 J 2.08 J
3.3 J 3.1 J 4.6 J 3.73 J 2.94 J

5.97 J 4.74 J 3.73 J
2.6 J 3 J 2.99 J 2.94 J 2.18 J
3.1 J 2.5 J 3.51 J 2.73 J 2.34 J
2 J 2 J 2.48 J 1.65 J 1.63 J

3.7 J 3.9 J
2 J 1.8 J 4.64 J 3.23 J 2.86 J

0.15 J 0.15 J 0.319 J 0.253 J 0.196 J
0.17 J 0.15 J 0.319 J 0.255 J 0.198 J
0.9 J 0.88 J 1.92 J 1.47 J 1.37 J
2.6 J 2.5 J 3.65 J 2.89 J 2.23 J
1.3 J 1.2 J 2.02 J 1.62 J 1.42 J

0.29 J 0.28 J 0.501 J 0.424 J 0.311 J
0.27 J 0.25 J 0.503 J 0.397 J 0.33 J
0.3 J 0.24 J 0.482 J 0.405 J 0.319 J

0.88 J 0.87 J 2.04 J 1.68 J 1.32 J
1.2 J 1 J 0.791 J 0.651 J 0.551 J
0.3 J 0.3 J 0.545 J 0.556 J 0.368 J

0.44 J 0.41 J 0.452 J 0.445 J 0.319 J
0.31 J 0.26 J 0.503 J 0.371 J 0.289 J
0.53 J 0.53 J 1.4 J 1.3 J 0.951 J
0.67 J 0.58 J 0.43 J 0.339 J 0.283 J
0.25 J 0.25 J 0.329 J 0.381 J 0.247 J
0.34 J 0.3 J 0.408 J 0.323 J 0.248 J
0.42 J 0.39 J 0.781 J 0.757 J 0.518 J
2.6 J 2.9 J 6.42 J 4.1 J 3.95 J

0.64 J 0.61 J 0.355 J 0.241 J 0.324 J
0.097 J 0.11 J 0.214 J 0.167 J 0.119 J
4.3 J 4.9 J 6 J 4.69 J 3.71 J

0.26 J 0.27 J 0.379 J 0.389 J 0.246 J
2.6 J 3 J 2.52 J 2 J 1.83 J

0.63 J 0.41 J 0.46 J 0.463 J 0.346 J
0.85 J 0.79 J 0.828 J 0.72 J 0.665 J
1.4 J 1.7 J 3.19 J 2.47 J 2.2 J
3.5 J 3.6 J 5.53 J 4.26 J 3.49 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0458 12A-0459 12A-0460 12A-0461 12A-0462

12A-0458-C3 12A-0459-C2 12A-0460-C1 12A-0461-C3 12A-0462-C5
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
7.1 7.21 7.32 7.23 7.62

12A-0458-C3AS 12A-0459-C2AS 12A-0460-C1AS 12A-0461-C3AS 12A-0462-C5AS
2/1/2012 1/31/2012 1/11/2012 2/9/2012 1/10/2012

N N N N N

0.478 J 0.438 0.477 J 0.19 J 0.313 J
1.04 J 1.52 1.56 J 0.703 J 1.09 J
0.43 J 0.294 J 0.333 J 0.169 J 0.538 J
0.474 J 0.297 J 0.441 J 0.223 J 0.637 J

0.418 UJ 0.424 J 0.502 J 0.286 J 0.543 J
0.428 J 0.556 0.512 J 0.719 J 0.56 J
0.203 J 0.512 0.601 J 0.175 J 0.284 J
1.72 J 1.43 1.23 J 0.67 J 1.62 J
2.92 J 5.03 4.48 J 1.68 J 3.17 J
4.26 J 5.74 5.85 J 3.02 J 3.59 J
3.99 J 6.62 7.58 J 3.35 J 4.66 J
3.2 J 3.84 4.08 J 2.33 J 2.52 J

2.54 J 4.19 4.15 J 2.21 J 2.63 J
1.59 J 3.29 4.3 J 1.32 J 2.34 J

3.44 J 8.69 7.32 J 3.27 J 4 J
1.87 J 1.36 0.948 J 0.504 J 1.51 J
1.25 J 1.08 1.29 J 0.514 J 0.995 J
4.41 J 4.45 5.96 J 2.23 J 3.85 J
2.7 J 5.95 1.76 J 2.66 J 3.87 J

2.01 J 4.43 3.8 J 1.89 J 2.1 J
3.53 J 2.66 1.85 J 0.951 J 2.89 J
3.55 J 2.3 3.5 J 1.13 J 3.39 J
1.9 J 1.15 1.88 J 1.05 J 1.81 J

7.26 J 7.28 8.85 J 2.99 J 5.53 J
0.919 J 1.69 1.71 J 0.875 J 1.05 J
3.88 J 3.11 2.51 J 1.33 J 3.7 J
3.73 J 2.41 3.43 J 1.3 J 2.69 J
3.86 J 2.27 2.91 J 1.26 J 3.43 J
5.92 J 6.19 8.66 J 2.94 J 4.94 J
0.513 J 0.778 0.969 J 0.506 J 0.65 J
2.06 J 1.69 1.31 J 0.872 J 1.64 J

5 J 2.83 3.66 J 1.42 J 4.92 J
3.25 J 3.11 4.46 J 1.73 J 2.6 J
3.86 J 7.86 6.62 J 3.48 J 4.73 J
0.21 J 0.394 J 0.418 J 0.213 J 0.573 J
0.671 J 0.656 0.354 J 0.276 J 0.586 J
4.1 J 6.35 J 1.63 J 3.58 J 5.78 J

0.928 J 0.962 1.03 J 0.854 J 0.858 J
1.76 J 2.9 2.75 J 1.45 J 2.01 J
0.45 J 0.76 J 0.871 J 0.448 J 0.812 J
0.693 J 0.757 J 0.958 J 0.665 J 1.05 J
3.84 J 4.59 5.96 J 3.45 J 3.94 J
3.82 J 6.62 J 1.92 J 3.66 J 5.45 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0464 12A-0469 12A-0471 13B-0503 13B-0507

12A-0464-C4 12A-0469-C2 12A-0471-C6 13B-0503-C1 13B-0507-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
7.62 8.38 8.78 7.22 7.31

12A-0464-C4AS 12A-0469-C2AS 12A-0471-C6AS 13B-0503-C1AS 13B-0507-C2AS
1/11/2012 1/18/2012 1/30/2012 9/30/2013 10/1/2013

N N N N N

0.27 J 0.161 J 0.0447 J 0.0127 J 0.0141 J
1.7 J 0.938 J 0.13 0.105 0.023 

1.22 J 0.129 J 0.0214 0.016 0.0186 
1.31 J 0.18 J 0.0563 0.0179 0.027 
0.55 J 0.266 J 0.102 0.0237 J 0.0187 J
0.604 J 0.305 J 0.0789 0.0275 0.0799 
0.352 J 0.264 J 0.142 0.0437 0.0171 
2.3 J 0.716 J 0.26 0.0806 0.0451 

3.74 J 2.64 J 1.29 0.284 0.12 
4.44 J 3.83 J 1.43 0.334 0.174 
5.46 J 4.44 J 1.53 0.339 0.187 
3.02 J 2.52 J 0.938 0.223 0.13 
3.16 J 3.05 J 0.906 0.179 0.097 
2.51 J 2.09 J 0.66 0.16 0.0845 

5.48 J 4.32 J 1.91 0.431 0.139 
2.4 J 0.502 J 0.107 0.0682 0.0245 

1.66 J 0.426 J 0.133 0.0584 0.0249 
5.92 J 2.68 J 0.456 0.198 0.0651 
4.76 J 3.93 J 1.2 0.533 0.161 
3.09 J 2.13 J 0.845 0.211 0.0633 
4.42 J 0.78 J 0.294 0.118 0.0298 
4.97 J 0.708 J 0.264 0.106 0.0325 
3.36 J 0.549 J 0.142 0.0542 0.0824 
9.32 J 2.87 J 0.754 0.369 0.104 
1.66 J 0.825 J 0.319 0.0836 0.027 
4.95 J 0.741 J 0.365 0.1 0.0269 
4.68 J 0.557 J 0.262 0.0747 0.0265 
6.66 J 0.671 J 0.143 0.0836 0.0779 
8.09 J 1.71 J 0.748 0.205 0.0716 
1.06 J 0.407 J 0.14 0.0363 0.0137 
2.44 J 0.411 J 0.205 0.0396 0.0147 
9.22 J 0.504 J 0.2 0.0584 0.0456 
4.3 J 0.786 J 0.402 0.0771 0.0408 

5.87 J 4.71 J 1.7 0.392 0.176 
0.62 J 0.356 J 0.148 0.047 0.0273 
0.802 J 0.223 J 0.059 0.0184 0.0149 
6.42 J 5.1 J 0.907 0.471 0.272 
1.16 J 0.381 J 0.135 0.0289 0.0196 
2.38 J 2.31 J 0.697 0.147 0.0807 
1.03 J 0.418 J 0.162 J 0.0373 J 0.0308 J
1.22 J 0.704 J 0.324 0.205 0.789 
4.8 J 3.46 J 0.776 0.227 0.131 
6.2 J 5.04 J 1.33 0.547 0.259 
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
13B-0511 13B-0512 13B-0513 13B-0514 2008 CLRC-045

13B-0511-C1 13B-0512-G1 13B-0513-G1 13B-0514-G1 08A-045-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
8.7 8.85 8.89 8.92 7

13B-0511-C1AS 13B-0512-G1AS 13B-0513-G1AS 13B-0514-G1AS 08A-0045-C2AS
10/8/2013 9/25/2013 10/2/2013 9/25/2013 8/20/2008

N N N N N

0.125 J 0.0959 J 0.149 J 0.174 J 0.42 J
0.313 J 0.312 J 0.508 J 0.779 J 1.4 J

0.0502 J 0.0548 J 0.214 J 0.174 J 0.48 J
0.132 J 0.101 J 0.297 J 0.206 J 0.31 J
0.201 J 0.165 J 0.197 J 0.254 J 0.59 J
0.174 J 0.102 J 0.199 J 0.271 J 0.57 J
0.215 J 0.168 J 0.228 J 0.28 J 0.89 J
0.513 J 0.439 J 0.906 J 0.741 J 2 J
1.94 J 1.43 J 2.45 J 1.99 J 4.1 J
2.89 J 2.03 J 2.71 J 2.83 J 4.3 J
3.91 J 2.81 J 4.22 J 3.52 J 5.4 J
2.41 J 1.46 J 2.26 J 1.86 J 3.7 J
1.81 J 1.64 J 1.96 J 2.04 J 3.6 J
1.32 J 1.43 J 1.98 J 1.84 J 3.5 J

2.59 J 1.87 J 2.85 J 3.45 J 5.2 J
0.208 J 0.164 J 0.529 J 0.407 J 1.9 J
0.148 J 0.158 J 0.273 J 0.423 J 1 J
0.712 J 0.619 J 1.11 J 1.47 J 5.3 J
2.25 J 1.68 J 2.42 J 2.17 J 7.8 J
1.31 J 0.966 J 1.64 J 1.75 J 3.7 J
0.356 J 0.288 J 1.19 J 0.643 J 4.6 J
0.278 J 0.241 J 0.817 J 0.563 J 2.9 J
0.308 J 0.239 J 0.529 J 0.614 J 1.8 J
1.21 J 1.09 J 2.92 J 2.38 J 9.2 J
0.58 J 0.423 J 0.838 J 0.741 J 2.2 J
0.448 J 0.328 J 1.46 J 0.61 J 5.5 J
0.253 J 0.236 J 1.24 J 0.505 J 4.8 J
0.297 J 0.227 J 0.915 J 0.743 J 3.5 J
0.931 J 0.817 J 2.83 J 1.49 J 9.3 J
0.283 J 0.221 J 0.419 J 0.369 J 0.78 J
0.302 J 0.214 J 0.927 J 0.316 J 3.1 J
0.268 J 0.22 J 1.64 J 0.636 J 5.2 J
0.499 J 0.442 J 1.6 J 0.683 J 3.7 J
3.4 J 2.48 J 3.74 J 4.25 J 6.1 J

0.236 J 0.208 J 0.253 J 0.323 J 0.7 J
0.13 J 0.0879 J 0.203 J 0.189 J 0.72 J
3.83 J 2.53 J 3.62 J 2.98 J 8.5 J
0.193 J 0.159 J 0.226 J 0.307 J 0.89 J
1.55 J 1.31 J 1.62 J 1.62 J 2.2 J
0.399 J 0.309 J 0.526 J 0.36 J 0.95 J
0.747 J 0.482 J 0.781 J 0.547 J 0.85 J
1.91 J 1.4 J 1.83 J 2.63 J 4.4 J
3.67 J 2.46 J 3.71 J 2.94 J 9.4 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
2008 CLRC-048 2008 CLRC-050 2008 CLRC-057 2008 CLRC-106 2008 CLRC-107

08A-048-C2 08A-050-C1 08A-057-C1 08A-106-C1 08A-107-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR 2R 2R
7.44 7.97 8.99 8.03 8.03

08A-0048-C2AS 08A-0050-C1AS 08A-0057-C1AS 08A-0106-C1AS 08A-0107-C2AS
7/31/2008 9/3/2008 8/4/2008 9/22/2008 9/22/2008

N N N N N

0.209 J 0.032 0.254 J 0.011 0.0072 J
0.816 J 0.98 0.77 J 0.014 0.044 
0.183 J 0.098 0.337 J 0.0003 U 0.00034 U
0.328 J 0.059 J 0.518 J 0.0037 J 0.0066 J
0.48 J 0.05 0.483 J 0.024 0.01 
0.415 J 0.16 0.535 J 0.0022 J 0.0082 J
0.708 J 0.6 0.6 J 0.0079 J 0.024 
1.22 J 1.7 1.98 J 0.012 0.056 
3.13 J 3.8 4.1 J 0.047 0.18 
3.38 J 3.5 4.78 J 0.07 0.22 
4.15 J 4 6.56 J 0.067 0.22 
2.59 J 2.2 3.81 J 0.072 0.17 
2.07 J 1.5 3.55 J 0.055 0.13 
1.69 J 2 2.57 J 0.08 0.21 

3.93 J 2.5 J 3.98 J 0.1 J 0.19 J
0.607 J 0.63 J 0.912 J 0.01 U 0.024 J
0.583 J 0.56 J 0.636 J 0.01 U 0.01 J
3.13 J 3.9 J 3.6 J 0.047 J 0.16 J
5.99 J 4.5 J 5.94 J 0.079 J 0.21 J
2.43 J 1.1 J 2.76 J 0.13 J 0.14 J
1.32 J 0.79 J 2.23 J 0.018 J 0.04 J
0.764 J 0.65 J 1.38 J 0.01 U 0.014 J
0.871 J 0.24 J 1.09 J 0.011 J 0.023 J
3.74 J 2.6 J 5.48 J 0.058 J 0.14 J
1.13 J 0.39 J 1.6 J 0.13 J 0.1 J
1.41 J 0.5 J 2.53 J 0.034 J 0.042 J
1.1 J 0.54 J 2.86 J 0.01 U 0.016 J

1.12 J 0.62 J 1.84 J 0.012 J 0.028 J
2.88 J 1.2 J 5.17 J 0.058 J 0.087 J
0.322 J 0.12 J 0.571 J 0.073 J 0.056 J
0.82 J 0.19 J 1.42 J 0.038 J 0.036 J
0.849 J 0.4 J 2.98 J 0.012 J 0.019 J
0.993 J 0.33 J 1.83 J 0.033 J 0.031 J
4.21 J 4.2 5.79 J 0.087 0.27 
0.584 J 0.48 0.922 J 0.019 0.045 
0.262 J 0.25 0.416 J 0.023 0.012 
4.81 J 7.8 8.79 J 0.075 0.37 
0.508 J 0.3 0.673 J 0.0027 J 0.014 
1.91 J 1.8 3.1 J 0.051 0.15 
0.758 J 0.082 1.06 J 0.029 0.014 
0.75 J 0.88 1.35 J 0.024 0.056 
2.35 J 4.1 4.38 J 0.037 0.21 
5.25 J 7.3 8.56 J 0.095 0.36 
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC07A LPRC07B LPRC07C LPRC07D LPRC08A
LPRC07A LPRC07B LPRC07C LPRC07D LPRC08A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
6.23 6.87 6.96 6.9 7.51

LPRC07A LPRC07B LPRC07C LPRC07D LPRC08A
8/12/2010 8/12/2010 8/16/2010 8/12/2010 8/13/2010

N N N N N

0.15 J 0.12 J 0.035 J 0.14 J 0.096 J
0.43 J 0.31 J 0.071 J 0.26 J 0.22 J
0.081 J 0.071 J 0.01 J 0.063 J 0.074 J
0.14 J 0.14 J 0.026 J 0.14 J 0.14 J
0.23 J 0.22 J 0.044 J 0.24 J 0.19 J
0.17 J 0.11 J 0.032 J 0.095 J 0.092 J
0.52 J 0.45 J 0.093 J 0.41 J 0.35 J
0.99 J 0.8 J 0.14 J 0.78 J 0.71 J
2.9 J 2 J 0.46 J 2.2 J 2.5 J
3 J 2.4 J 0.61 J 2.9 J 2.5 J

2.2 J 1.7 J 0.52 J 2.3 J 2 J
2.6 J 2.2 J 0.5 J 2.4 J 2.1 J
2.1 J 1.6 J 0.52 J 1.5 J 1.5 J
3.7 J 3.2 J 0.84 J 3.6 J 3.2 J
2.6 J 2.1 J 0.61 1.9 J 1.4 J
3.6 J 2.5 J 0.82 J 2.7 J 0.2 J
5.4 J 2.3 J 0.71 2.5 J 0.17 J
19 J 12 J 4.9 13 J 1 J
40 J 28 J 11 30 J 2.7 J
17 J 14 J 0.39 13 J 0.84 J
6.1 J 4.4 J 1.6 J 5 J 0.38 J
6.5 J 4.3 J 1.5 4.7 J 0.33 J
4.8 J 3.5 J 0.87 3.5 J 0.27 J
19 J 13 J 4.4 14 J 1.2 J
14 J 11 J 4.5 12 J 0.81 J
6.9 J 5.7 J 2.1 J 5.9 J 0.49 J
11 J 8.2 J 3.1 8.8 J 0.6 J
4.9 J 3.3 J 0.85 3.3 J 0.29 J
13 J 9.6 J 3.2 10 J 0.79 J
7.6 J 6.9 J 3 6.5 J 0.52 J

0.63 J 0.42 J 0.15 J 0.44 J 0.36 J
4.4 J 3.6 J 1.1 3.5 J 0.34 J
7.6 J 5.7 J 0.18 6 J 0.42 J
4.5 J 3.4 J 0.85 J 3.6 J 2.7 J

0.67 J 0.63 J 0.14 J 0.55 J 0.56 J
0.11 J 0.081 J 0.021 UJ 0.082 J 0.078 J
5.8 J 4.1 J 1.2 J 3.6 J 4 J

0.32 J 0.22 J 0.035 J 0.23 J 0.2 J
4 J 3.2 J 0.92 J 3.4 J 2.9 J

0.42 J 0.39 J 0.018 UJ 0.37 J 0.37 J
0.91 J 0.64 J 0.19 J 0.68 J 0.77 J
2.2 J 1.5 J 0.37 J 1.6 J 1.4 J
4.5 J 3.2 J 0.87 J 2.9 J 3.3 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E
LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E
0 - 0.5 ft 0 - 0.4 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
8.36 6.81 8.48 6.65 6.94

LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E
8/13/2010 11/12/2009 11/11/2009 11/4/2009 11/3/2009

N N N N N

0.13 J 0.065 J 0.16 J 0.16 J 0.22 J
0.25 J 0.12 0.48 J 0.48 J 0.32 J
0.049 J 0.022 J 0.087 J 0.23 J 0.1 J
0.11 J 0.064 J 0.14 J 0.37 J 0.15 J
0.21 J 0.12 0.26 J 0.29 J 0.32 J
0.1 J 0.09 J 0.25 J 0.31 J 0.39 J

0.37 J 0.23 0.31 J 0.68 J 0.84 J
0.63 J 0.44 1.2 J 1.4 J 0.6 J
2.2 J 1 J 3.3 J 3.9 J 3.2 J
2.7 J 1 2.5 J 2.5 J 4.5 J

2 J 0.71 1.6 J 1.9 J 3.7 J
2.8 J 0.93 J 2.1 J 2.4 J 2.9 J
2.2 J 0.82 1.9 J 1.8 J 2.1 J
3.8 J 1.9 4.9 J 4.3 J 4.5 J
1.6 J 0.85 J 1.9 J 2.2 J 1.7 J
2 J 0.064 J 0.15 J 0.25 J 0.13 J
2 J 0.059 J 0.15 J 0.28 J 0.13 J
12 J 0.4 J 0.97 J 1.2 J 0.77 J
30 J 1.2 J 2.8 J 3.1 J 2.4 J
9.5 J 0.54 J 1.1 J 1.6 J 1.2 J
3.4 J 0.12 J 0.26 J 0.58 J 0.26 J
3 J 0.093 J 0.2 J 0.52 J 0.22 J

2.8 J 0.11 J 0.23 J 0.58 J 0.24 J
11 J 0.36 J 0.83 J 1.5 J 0.8 J
8.7 J 0.51 J 1 J 1.4 J 1 J
4.3 J 0.12 J 0.29 J 0.7 J 0.3 J
6.1 J 0.19 J 0.42 J 0.81 J 0.42 J

0.25 J 0.11 J 0.23 J 0.78 J 0.23 J
7.7 J 0.22 J 0.52 J 1.1 J 0.52 J
5.4 J 0.3 J 0.58 J 0.77 J 0.56 J

0.32 J 0.11 J 0.24 J 0.51 J 0.26 J
2.2 J 0.11 0.25 J 1.1 J 0.27 J
3.9 J 0.19 J 0.4 J 0.85 J 0.42 J
3 J 2 4.9 J 4.2 J 3.6 J

0.33 J 0.16 J 0.4 J 0.67 J 0.63 J
0.074 J 0.038 J 0.13 J 0.16 J 0.13 J
4.5 J 2.3 7.9 J 5.8 J 6.4 J

0.16 J 0.13 J 0.34 J 0.43 J 0.31 J
2.8 J 0.83 2.1 J 2.4 J 3.6 J

0.28 J 0.3 0.56 J 0.75 J 0.75 J
0.66 J 0.27 J 0.71 J 0.68 J 1 J
1.5 J 0.74 2.7 J 2.1 J 1.5 J
4 J 2.9 9.1 J 7.4 J 5.3 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
7.05 7.33 7.43 8.71 8.89

LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
11/3/2009 11/4/2009 11/3/2009 11/2/2009 11/2/2009

N N N N N

2.1 J 0.097 J 0.34 J 0.13 J 0.023 U
1.5 J 0.21 J 1 J 0.26 J 0.013 UJ

0.46 J 0.053 J 0.71 J 0.038 J 0.0075 U
0.87 J 0.084 J 0.46 J 0.11 J 0.012 U
3.4 J 0.18 J 0.63 J 0.24 J 0.023 U
4.2 J 0.15 J 1.8 J 0.18 J 0.012 UJ
1.5 J 0.28 J 0.53 J 0.35 J 0.02 U
2.4 J 0.35 J 2.8 J 0.52 J 0.016 UJ
8.9 J 1.9 J 9.4 J 2.4 J 0.12 
11 J 2.6 J 11 J 3 J 0.14 

7.5 J 2.2 J 7.7 J 2.6 J 0.2 J
8.2 J 2.2 J 3.9 J 2.2 J 0.23 
4.8 J 1.4 J 4.3 J 1.7 J 0.074 J
15 J 3.3 J 11 J 3.6 J 0.16 J
2.6 J 1.5 J 3.8 J 1.6 J 0.13 J

0.51 J 0.12 J 0.76 J 0.13 J 0.02 J
0.6 J 0.12 J 0.6 J 0.12 J 0.017 J
2.5 J 0.7 J 3.3 J 0.76 J 0.09 J
4.5 J 2 J 6.6 J 2.4 J 0.22 J
1.6 J 1 J 2.8 J 1.1 J 0.085 J

0.76 J 0.22 J 1.5 J 0.24 J 0.046 J
0.66 J 0.2 J 1.2 J 0.19 J 0.047 J
0.67 J 0.21 J 1.1 J 0.22 J 0.025 J
2.1 J 0.68 J 4.1 J 0.76 J 0.071 J
1.2 J 0.99 J 2.2 J 1 J 0.092 J

0.64 J 0.25 J 1.6 J 0.3 J 0.055 J
0.64 J 0.36 J 1.6 J 0.38 J 0.085 J

1 J 0.21 J 2.1 J 0.22 J 0.028 J
1.1 J 0.43 J 2.8 J 0.54 J 0.064 J

0.59 J 0.58 J 1.1 J 0.62 J 0.06 J
0.43 J 0.22 J 1 J 0.26 J 0.037 J
0.83 J 0.24 J 2.7 J 0.23 J 0.057 J
0.7 J 0.34 J 1.8 J 0.45 J 0.062 J
12 J 2.2 J 8.5 J 3.3 J 0.13 
1.9 J 0.62 J 1.1 J 0.5 J 0.024 U
1.5 J 0.079 J 0.6 J 0.1 J 0.0095 J
19 J 3.6 J 17 J 4.6 J 0.23 
4.2 J 0.2 J 1.6 J 0.16 J 0.028 UJ
8.9 J 2 J 5.3 J 1.8 J 0.17 
14 J 0.41 J 0.95 J 0.018 UJ 0.035 U
2.2 J 0.59 J 2.1 J 0.7 J 0.053 J
29 J 1.3 J 10 J 1.7 J 0.085 J
13 J 2.8 J 13 J 3.4 J 0.2 
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 6-9 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT09G 11B-0302 11B-0304 11B-0306 11B-0308
LPRT09G 11B-0302-C1 11B-0304-C1 11B-0306-C3 11B-0308-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
8.89 10.67 10.69 10.72 10.74

LPRT09G-FD 11B-0302-C1AS 11B-0304-C1AS 11B-0306-C3AS 11B-0308-C2AS
11/2/2009 10/26/2011 10/10/2011 10/18/2011 10/11/2011

FD N N N N

0.021 U 0.12 0.229 J 0.157 J 0.151 J
0.013 UJ 0.599 1.12 J 0.868 J 0.678 J
0.0054 U 0.0734 0.194 J 0.102 J 0.0949 J
0.0085 U 0.14 0.259 J 0.18 J 0.172 J
0.021 U 0.195 0.324 J 0.237 J 0.267 J
0.011 UJ 0.224 0.558 J 0.418 J 0.354 J
0.012 U 0.143 0.237 J 0.207 J 0.186 J
0.016 UJ 0.513 1.16 J 1.17 J 0.715 J

0.12 2.64 3.48 J 4.2 J 3.01 J
0.14 3.38 5.13 J 5.43 J 4.29 J

3.92 6.64 J 7.97 J 5.21 J
0.23 J 2.31 3.48 J 3.57 J 2.97 J
0.13 2.45 3.72 J 3.96 J 3.26 J
0.087 1.69 3.02 J 4.22 J 2.94 J
0.18 
0.08 J 3.44 5.35 J 5.02 J 4.8 J
0.013 J 0.316 0.618 J 0.426 J 0.371 J
0.011 J 0.264 0.542 J 0.364 J 0.309 J
0.04 J 2.08 3.79 J 3.01 J 2.3 J
0.14 J 2.81 5.25 J 5.21 J 3.05 J
0.069 J 1.65 2.78 J 2.41 J 2.37 J
0.042 J 0.474 0.813 J 0.594 J 0.527 J
0.033 J 0.436 0.834 J 0.551 J 0.478 J
0.016 J 0.398 0.82 J 0.512 J 0.484 J
0.049 J 1.91 3.14 J 2.52 J 2.02 J
0.097 J 0.579 1.07 J 0.878 J 0.888 J
0.055 J 0.551 0.834 J 0.698 J 0.621 J
0.06 J 0.449 0.64 J 0.543 J 0.472 J
0.019 J 0.419 0.983 J 0.549 J 0.484 J
0.059 J 1.37 2.02 J 1.73 J 1.55 J
0.068 J 0.272 0.542 J 0.426 J 0.465 J
0.041 J 0.348 0.477 J 0.463 J 0.435 J
0.047 J 0.371 0.683 J 0.467 J 0.367 J
0.057 J 0.711 0.949 J 0.988 J 0.8 J
0.12 4.65 6.9 J 7.56 J 6.53 J

0.039 U 0.388 0.563 J 0.48 J 0.454 J
0.009 J 0.178 0.367 J 0.299 J 0.252 J
0.21 4.63 8.63 J 9.09 J 5.33 J

0.028 UJ 0.331 0.724 J 0.527 J 0.486 J
0.096 1.75 2.64 J 2.88 J 2.26 J
0.03 U 0.306 J 0.494 J 0.456 J 0.44 J
0.025 U 0.599 1.06 J 0.969 J 0.811 J
0.082 J 3.08 6.21 J 5.43 J 4.22 J
0.18 4.55 7.81 J 8.09 J 4.82 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
11B-0327 11B-0329 11B-0330 12A-0473 12A-0476

11B-0327-C2 11B-0329-C3 11B-0330-C2 12A-0473-C5 12A-0476-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
10.9 10.9 10.92 9.14 9.6

11B-0327-C2AS 11B-0329-C3AS 11B-0330-C2AS 12A-0473-C5AS 12A-0476-C3AS
9/20/2011 9/14/2011 10/13/2011 1/12/2012 2/7/2012

N N N N N

0.213 J 0.381 J 0.28 0.1 0.229 J
1.21 J 1.06 J 1.18 0.33 1.05 J
0.403 J 0.205 J 0.191 J 0.0482 0.2 J
0.337 J 0.338 J 0.169 J 0.097 0.213 J
0.411 J 0.139 J 0.286 J 0.184 J 0.362 J
0.337 J 0.303 J 0.29 0.15 0.331 J
0.265 J 0.161 J 0.198 0.11 0.277 J
1.11 J 0.751 J 0.858 0.385 0.965 J
3.78 J 1.98 J 2.32 1.7 3.72 J
4.64 J 2.27 J 2.94 2.42 4.86 J
5.26 J 2.5 J 3.7 2.76 5.39 J
3.24 J 1.72 J 2.08 1.6 3.33 J
3.62 J 1.46 J 2.53 1.68 3.57 J
3.37 J 1.47 J 1.82 1.13 2.17 J

5.72 J 4.72 J 4.9 2.06 6.34 J
1.16 J 0.849 J 1.04 0.168 0.645 J
0.737 J 0.936 J 0.673 0.17 0.57 J
4.26 J 3.77 J 3.83 1.04 2.98 J
5.69 J 3.36 J 1.65 1.89 4.71 J
3.32 J 3.37 J 2.94 0.9 3.39 J
2.45 J 2.01 J 2.12 0.269 1.24 J
2.32 J 2.49 J 1.97 0.271 1.41 J
1.05 J 1.27 J 0.798 0.266 0.88 J
6.56 J 6.64 J 5.8 1.04 3.78 J
1.49 J 1.98 J 1.24 0.343 1.36 J
2.99 J 3.11 J 2.61 0.276 1.39 J
0.296 J 3.52 J 2.43 0.253 1.41 J
2.03 J 1.73 J 1.47 0.245 1.37 J
5.84 J 7.51 J 5.08 0.722 3.41 J
0.799 J 1.5 J 0.627 0.184 0.707 J
1.82 J 2.39 J 1.48 0.168 0.81 J
0.385 J 2.65 J 2.51 0.216 1.96 J
3.37 J 5.04 J 2.78 0.359 1.81 J
6.28 J 4.57 J 5.12 2.81 6.98 J
0.707 J 0.45 J 0.352 J 0.237 J 0.281 J
0.36 J 0.269 J 0.315 0.115 0.314 J
7.37 J 3.81 J 1.9 J 3.05 6.3 J
0.584 J 0.693 J 0.527 0.194 0.502 J
2.55 J 1.08 J 1.47 1.25 2.5 J
0.674 J 0.588 J 0.776 0.264 J 0.684 J
1.24 J 0.806 J 0.527 0.509 0.888 J
4.18 J 3.81 J 3.54 1.88 3.29 J
7.4 J 4.21 J 2.02 J 2.94 6.18 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12A-0477 12E-0355 12E-0356 12E-0357 12E-0358

12A-0477-C2 12E-0355-C02 12E-0356-C04 12E-0357-C03 12E-0358-C01
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
9.8 10.75 10.77 10.83 10.88

12A-0477-C2AS 12E-0355-C2AS 12E-0356-C4AS 12E-0357-C3AS 12E-0358-C1AS
2/8/2012 5/22/2012 5/23/2012 5/24/2012 5/22/2012

N N N N N

0.146 J 0.00926 J 0.00477 U 0.00488 U 0.0402 U
0.795 J 0.036 0.0036 0.000977 U 0.102 

0.0891 J 0.00431 0.000585 J 0.00195 U 0.00711 J
0.158 J 0.00881 0.000989 J 0.00195 U 0.0069 J
0.252 J 0.0167 J 0.00953 U 0.00977 U 0.0804 U
0.26 J 0.013 0.0013 0.000977 U 0.018 
0.245 J 0.0159 0.00201 0.000192 J 0.0188 
0.675 J 0.0368 0.00445 0.000216 J 0.147 
2.9 J 0.204 0.0198 0.0011 0.933 

4.38 J 0.271 0.025 0.00162 1.06 
5.03 J 0.286 0.0275 0.00235 1.27 

3 J 0.192 0.0191 0.00131 0.639 
3.43 J 0.168 0.017 0.00153 0.656 
2.67 J 0.156 0.015 0.0012 0.543 

4.59 J 0.203 0.0197 0.00151 0.619 
0.351 J 0.0192 0.00203 0.000977 U 0.0347 
0.294 J 0.0179 0.0021 0.000977 U 0.0213 
2.5 J 0.112 0.0142 0.000977 U 0.322 

4.23 J 0.236 0.0235 0.0015 0.615 
2.31 J 0.0938 0.00858 0.000977 U 0.222 
0.539 J 0.0274 0.00276 0.000977 U 0.0355 
0.55 J 0.0231 0.00303 0.000977 U 0.0295 
0.457 J 0.0245 0.0024 0.00195 U 0.0206 
2.31 J 0.104 0.0111 0.000977 U 0.272 
0.884 J 0.0335 0.00398 0.000977 U 0.0668 
0.603 J 0.0253 0.00608 0.000977 U 0.0232 
0.468 J 0.0196 0.00294 0.000977 U 0.0256 
0.44 J 0.0193 0.00261 0.00195 U 0.0317 
1.61 J 0.063 0.00876 0.000977 U 0.126 
0.438 J 0.0141 0.00214 0.000977 U 0.0258 
0.377 J 0.0124 0.00299 0.000977 U 0.0084 
0.404 J 0.0146 0.00261 0.000977 U 0.0272 
0.95 J 0.0267 0.00474 0.000977 U 0.0394 
5.99 J 0.292 0.0266 0.00192 1.09 
0.25 J 0.0395 0.00348 0.000977 U 0.112 J
0.192 J 0.0103 0.00106 0.000193 J 0.0195 
6.69 J 0.374 0.0333 0.00263 1.59 
0.351 J 0.0164 0.0017 0.000977 U 0.0219 
2.5 J 0.145 0.0145 0.00125 0.599 

0.387 J 0.0216 J 0.0191 U 0.0195 U 0.161 U
0.836 J 0.169 0.0756 0.0309 0.293 
3.66 J 0.163 0.0154 0.00195 U 0.418 
6.16 J 0.34 0.0362 0.00304 1.47 
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0359 12E-0360 12E-0360 12E-0361 12E-0362

12E-0359-C05 12E-0360-C02 12E-0360-C02 12E-0361-C01 12E-0362-C01
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
10.94 10.96 10.96 10.98 11.02

12E-0359-C5AS 12E-0360-C2AS 12E-0360-C2AT 12E-0361-C1AS 12E-0362-C1AS
5/23/2012 5/22/2012 5/22/2012 5/21/2012 5/23/2012

N N FD N N

0.00979 J 0.0315 0.0326 0.00182 J 0.0198 J
0.0353 0.104 0.0903 0.00548 0.0765 
0.00423 0.0168 0.0134 0.000818 J 0.0096 J
0.00795 0.0254 0.0258 0.00164 J 0.0216 
0.0171 J 0.045 J 0.0529 0.0033 J 0.0329 J
0.00865 0.0763 J 0.0355 J 0.00163 0.0241 
0.0253 0.0528 J 0.0301 J 0.00365 0.0581 
0.0415 0.188 0.121 0.00658 0.139 
0.204 0.538 0.446 0.0283 0.497 
0.293 0.691 0.581 0.041 0.618 
0.312 0.868 0.758 0.0538 0.82 
0.201 0.474 0.411 0.0297 0.543 
0.233 0.511 0.433 0.0343 0.555 
0.185 0.354 0.29 0.0248 0.45 

0.205 0.495 0.44 0.0295 0.562 
0.0167 0.0429 0.0401 0.00245 0.0364 
0.0136 0.0382 0.0292 0.00202 0.0349 
0.0969 0.31 0.262 0.0149 0.233 
0.194 0.485 0.416 0.0277 0.483 

0.0968 0.211 0.191 0.0129 0.367 
0.0197 0.0432 0.0426 0.00315 0.0504 
0.0167 0.0415 0.0325 0.00283 0.0434 
0.0227 0.0769 0.0682 0.00388 0.0571 
0.0795 0.239 0.204 0.0139 0.202 
0.0412 0.0806 0.0699 0.00547 0.371 
0.0161 0.0354 0.034 0.00286 0.0558 
0.0129 0.0329 0.0266 0.00202 0.0357 
0.0182 0.0626 0.0532 0.00327 0.0447 
0.0425 0.123 0.111 0.00779 0.126 
0.0289 0.0383 0.0331 0.00278 0.377 
0.00965 0.0154 0.016 0.00147 0.0425 
0.012 0.0341 0.032 0.00241 0.0309 

0.0178 0.0416 0.0388 0.00289 0.0596 
0.307 0.767 0.67 0.0468 0.726 

0.0481 0.0872 J 0.0767 J 0.00824 0.0991 J
0.00767 0.0405 0.0311 0.00142 0.026 
0.342 1.08 0.915 0.0583 0.859 

0.0118 0.0783 J 0.0449 J 0.00209 0.0352 
0.187 0.423 0.358 0.0287 0.427 

0.0262 J 0.0639 J 0.0702 J 0.00587 J 0.0435 J
0.0915 0.182 0.159 0.0129 0.188 
0.134 0.743 0.541 0.0233 0.435 
0.347 0.94 0.807 0.0545 0.804 
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0363 12E-0364 13B-0520 13B-0522 13B-0522

12E-0363-C02 12E-0364-C02 13B-0520-G1 13B-0522-G1 13B-0522-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
11.07 11.1 9.37 9.5 9.5

12E-0363-C2AS 12E-0364-C2AS 13B-0520-G1AS 13B-0522-G1AS 13B-0522-G1AT
5/23/2012 5/23/2012 10/3/2013 10/4/2013 10/4/2013

N N N N FD

0.0781 0.459 0.058 J 0.105 J 0.0855 J
0.243 1.43 0.199 J 0.266 J 0.199 J

0.0297 0.0686 J 0.0275 J 0.0497 J 0.0384 J
0.0501 0.201 0.0512 J 0.11 J 0.0848 J
0.0971 0.645 0.0843 J 0.174 J 0.139 J
0.154 4.52 0.101 J 0.128 J 0.112 J

0.0404 0.0362 J 0.097 J 0.191 J 0.138 J
0.41 5.75 0.341 J 0.442 J 0.474 J
0.855 8.27 1.3 J 1.34 J 1.12 J
0.991 9.9 1.72 J 2.03 J 1.72 J
1.09 16.8 J 2.4 J 2.95 J 2.22 J
0.7 6.33 1.4 J 1.72 J 1.46 J

0.662 6.07 1.08 J 1.33 J 1.16 J
0.636 8.95 0.791 J 1.05 J 1.1 J

0.732 7.18 1.29 J 1.5 J 1.47 J
0.107 0.459 0.114 J 0.165 J 0.129 J

0.0642 0.662 0.0862 J 0.144 J 0.0984 J
0.683 4.4 0.413 J 0.56 J 0.447 J
0.668 7.65 1.34 J 1.98 J 1.46 J
0.27 2.29 0.604 J 0.921 J 0.749 J

0.0867 0.216 0.186 J 0.275 J 0.215 J
0.0543 0.279 0.133 J 0.227 J 0.153 J
0.149 0.643 0.134 J 0.239 J 0.19 J
0.41 1.68 0.639 J 0.974 J 0.742 J

0.0959 0.642 0.265 J 0.407 J 0.341 J
0.0551 0.123 0.21 J 0.336 J 0.256 J
0.0459 0.258 0.132 J 0.207 J 0.139 J
0.119 0.34 0.145 J 0.243 J 0.182 J
0.183 0.602 0.437 J 0.744 J 0.56 J

0.0442 0.279 0.132 J 0.209 J 0.181 J
0.023 0.0501 U 0.132 J 0.211 J 0.165 J

0.0633 0.134 0.113 J 0.191 J 0.145 J
0.0656 0.183 0.217 J 0.414 J 0.321 J
1.19 14.5 J 1.93 J 2.34 J 2.01 J

0.106 J 0.509 J 0.206 J 0.236 J 0.234 J
0.117 1.43 0.0756 J 0.0918 J 0.0739 J
1.85 23.3 J 2.65 J 2.89 J 2.37 J
0.138 3.18 0.11 J 0.165 J 0.14 J
0.552 6.47 0.956 J 1.18 J 1.08 J
0.129 J 1.93 0.179 J 0.323 J 0.264 J
0.251 2.04 J 0.446 J 0.497 J 0.48 J
1.78 22.9 J 1.19 J 1.27 J 1.1 J
1.68 19.1 J 2.42 J 2.9 J 2.34 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0523 13B-0524 13B-0525 13B-0527 13B-0534

13B-0523-G2 13B-0524-C1 13B-0525-C2 13B-0527-C2 13B-0534-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
9.61 9.73 9.85 9.99 10.07

13B-0523-G2AS 13B-0524-C1AS 13B-0525-C2AS 13B-0527-C2AS 13B-0534-G1AS
10/23/2013 10/9/2013 10/9/2013 10/8/2013 10/7/2013

N N N N N

0.127 J 0.708 J 0.116 J 0.00582 0.0822 J
0.292 J 2.04 J 0.375 J 0.0156 0.287 J
0.052 J 0.303 J 0.0546 J 0.00251 0.0577 J
0.149 J 0.649 J 0.11 J 0.00639 0.0986 J
0.251 J 0.603 J 0.195 J 0.0102 0.136 J
0.141 J 2.44 J 0.176 J 0.00665 0.144 J
0.217 J 0.382 J 0.253 J 0.0111 0.193 J
0.49 J 7.58 J 0.564 J 0.0259 0.457 J
1.52 J 11.7 J 2.21 J 0.107 1.76 J
2.51 J 13.4 J 2.96 J 0.152 2.27 J
3.16 J 14.6 J 4.34 J 0.195 2.63 J
1.9 J 8.25 J 2.33 J 0.132 1.74 J

1.83 J 6.26 J 1.95 J 0.112 1.41 J
1.59 J 6.46 J 1.38 J 0.0879 1.24 J

2.11 J 7.18 J 2.15 J 0.121 2.01 J
0.181 J 0.814 J 0.231 J 0.00958 0.234 J
0.131 J 0.909 J 0.182 J 0.00711 0.154 J
0.587 J 4.66 J 0.799 J 0.033 0.655 J
2.49 J 9.16 J 2.76 J 0.123 2.01 J
1.34 J 2.7 J 1.3 J 0.0593 1.03 J
0.325 J 0.71 J 0.396 J 0.0181 0.52 J
0.223 J 0.654 J 0.304 J 0.0115 0.383 J
0.294 J 1.82 J 0.268 J 0.0151 0.265 J
1.05 J 3.89 J 1.39 J 0.0561 1.42 J
0.629 J 0.919 J 0.541 J 0.0281 0.466 J
0.441 J 0.583 J 0.457 J 0.0219 0.592 J
0.221 J 0.499 J 0.255 J 0.0134 0.466 J
0.26 J 1.34 J 0.271 J 0.0117 0.362 J
0.939 J 1.71 J 1.02 J 0.0443 1.14 J
0.348 J 0.331 J 0.276 J 0.0137 0.215 J
0.312 J 0.3 J 0.281 J 0.0153 0.332 J
0.214 J 0.575 J 0.24 J 0.0111 0.658 J
0.542 J 0.654 J 0.559 J 0.0243 0.586 J
3.28 J 11.6 J 3.32 J 0.16 2.34 J
0.297 J 0.858 J 0.26 J 0.027 0.261 J
0.11 J 1.23 J 0.123 J 0.00557 0.115 J
3.59 J 26.5 J 4.08 J 0.206 2.84 J
0.17 J 3.39 J 0.211 J 0.00909 0.169 J
1.63 J 5.4 J 1.65 J 0.0934 1.21 J
0.483 J 0.478 J 0.324 J 0.0182 J 0.302 J
0.643 J 2.49 J 0.607 J 0.0482 0.526 J
1.4 J 25.2 J 1.92 J 0.0833 1.34 J

3.78 J 21.3 J 4.01 J 0.211 2.88 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0534 13B-0536 13B-0539 13B-0539 13B-0542

13B-0534-G1 13B-0536-C3 13B-0539-G2 13B-0539-G2 13B-0542-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
10.07 10.22 10.45 10.45 11.01

13B-0534-G1AT 13B-0536-C3AS 13B-0539-G2AS 13B-0539-G2AT 13B-0542-C2AS
10/7/2013 10/10/2013 10/16/2013 10/16/2013 10/11/2013

FD N N FD N

0.108 J 0.276 0.163 J 0.213 J 0.876 
0.355 J 1.62 0.76 J 0.957 J 12.3 

0.0949 J 0.467 J 0.216 J 0.289 J 3.6 
0.15 J 0.485 J 0.258 J 0.353 J 3.67 
0.2 J 0.541 0.342 J 0.396 J 1.49 

0.18 J 0.474 0.2 J 0.242 J 5.61 
0.221 J 0.496 0.29 J 0.312 J 1.65 
0.446 J 1.12 0.525 J 0.679 J 9.19 
1.34 J 3.84 1.9 J 1.76 J 15.6 
1.97 J 4.27 2.33 J 2.72 J 11.2 
2.7 J 5.55 3.08 J 3.64 J 11.2 
1.5 J 3.19 1.67 J 1.96 J 7 

1.26 J 2.52 1.76 J 2.25 J 4.76 
0.934 J 3.08 1.33 J 1.56 J 5.16 

2.21 J 4.18 3.05 J 3.77 J 10.7 
0.258 J 0.896 0.602 J 0.741 J 1.82 
0.204 J 0.795 0.473 J 0.548 J 5.22 
0.746 J 3.03 1.53 J 1.8 J 23 
2.13 J 5.43 3.26 J 3.49 J 20.3 
1.14 J 2.65 2.26 J 2.76 J 5.81 
0.503 J 1.58 1.22 J 1.51 J 2.03 
0.388 J 1.43 1 J 1.18 J 5.89 
0.4 J 1.43 0.595 J 0.681 J 12.2 

1.46 J 6.01 3.66 J 4.37 J 28.9 
0.5 J 1.08 1.03 J 1.28 J 2.24 

0.576 J 1.86 1.57 J 1.93 J 1.52 
0.44 J 1.35 1.19 J 1.33 J 3.26 
0.51 J 2.49 1.03 J 1.17 J 15.7 
1.13 J 4.96 3.55 J 4.3 J 14.3 
0.242 J 0.496 0.532 J 0.623 J 0.947 
0.346 J 1.11 0.998 J 1.18 J 0.666 
0.622 J 2.36 1.25 J 1.46 J 8.44 
0.619 J 2.67 1.88 J 2.27 J 6.34 
2.48 J 4.92 3.71 J 4.52 J 10.9 
0.248 J 0.254 J 0.214 J 0.21 J 0.513 J
0.118 J 0.368 0.242 J 0.302 J 0.702 J
2.77 J 5.68 J 3.12 J 3.34 J 15.9 
0.199 J 0.626 0.405 J 0.458 J 3.44 J
1.12 J 2.38 1.4 J 1.68 J 4.24 
0.373 J 0.808 J 0.452 J 0.524 J 1.54 J
0.503 J 0.763 J 0.554 J 0.599 J 1.43 J
1.44 J 4.91 2.11 J 2.46 J 33.3 J
2.81 J 5.92 J 3.57 J 3.83 J 20.8 
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0543 13B-0548 13B-0549 13B-0550 13B-0551

13B-0543-G1 13B-0548-C2 13B-0549-C2 13B-0550-C1 13B-0551-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
11.19 11.46 11.67 11.71 11.77

13B-0543-G1AS 13B-0548-C2AS 13B-0549-C2AS 13B-0550-C1AS 13B-0551-G2AS
10/11/2013 10/18/2013 10/17/2013 9/26/2013 9/24/2013

N N N N N

0.125 J 1 0.037 J 0.177 J 0.0448 J
0.592 J 1.87 0.163 0.719 J 0.306 
0.084 J 0.437 0.0373 0.102 J 0.0262 J
0.13 J 0.84 0.0452 0.173 J 0.0369 J
0.187 J 1.25 0.0719 J 0.299 J 0.0735 J
0.383 J 1.48 0.137 0.318 J 0.107 
0.219 J 0.855 0.0934 0.403 J 0.103 
1.12 J 2.14 0.2 0.893 J 0.412 
3.46 J 3.81 0.641 4.19 J 1.62 
4.05 J 6 0.846 4.43 J 1.97 
5.66 J 5.23 0.895 5.68 J 2.76 
3.03 J 3.41 0.546 3.11 J 1.33 
2.37 J 2.55 0.556 2.78 J 1.45 
1.87 J 2.48 0.481 2.35 J 1.33 

2.55 J 4.76 0.819 2.87 J 1.6 
0.275 J 0.726 0.107 0.382 J 0.128 
0.24 J 1.19 0.102 0.337 J 0.11 
1.26 J 3.75 0.309 1.47 J 0.628 
3.33 J 7.3 0.963 4.78 J 1.66 
1.4 J 2.72 0.482 1.58 J 0.685 

0.402 J 0.974 0.203 0.646 J 0.222 
0.307 J 1.58 0.146 0.523 J 0.159 
0.34 J 2.48 0.143 0.45 J 0.0934 
1.7 J 5.5 0.62 2.59 J 1 

0.555 J 1.01 0.202 0.608 J 0.296 
0.438 J 0.84 0.224 0.646 J 0.219 
0.293 J 1.03 0.138 0.469 J 0.161 
0.365 J 2.14 0.191 0.537 J 0.102 
1.07 J 3.08 0.473 1.69 J 0.601 
0.279 J 0.433 0.102 0.262 J 0.147 
0.267 J 0.353 0.128 0.335 J 0.132 
0.293 J 1.15 0.145 0.415 J 0.116 
0.53 J 1.25 0.247 0.7 J 0.276 
4.2 J 5.5 1.08 4.17 J 2.74 

0.349 J 0.276 J 0.11 0.368 J 0.197 J
0.236 J 0.311 0.044 0.2 J 0.115 
6.79 J 6.94 1.21 6.53 J 3.87 
0.38 J 1.08 0.0971 0.344 J 0.16 
2.04 J 2.53 0.442 2.35 J 1.15 
0.263 J 0.882 J 0.0967 J 0.457 J 0.107 J
0.858 J 0.765 J 0.191 0.763 J 0.461 
4.46 J 6.36 0.562 3.3 J 2.41 
6.03 J 7.93 1.29 6.2 J 3.21 
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0567 13B-0575 13B-0577 2008 CLRC-060 2008 CLRC-065

13B-0567-G2 13B-0575-C1 13B-0577-G1 08A-060-C1 08A-065-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR 3R 3R PR PR
9.33 11.21 11.21 9.57 10.55

13B-0567-G2AS 13B-0575-C1AS 13B-0577-G1AS 08A-0060-C1AS 08A-0065-C3AS
10/4/2013 10/17/2013 10/18/2013 8/6/2008 8/28/2008

N N N N N

0.0688 J 0.0985 J 0.0546 J 0.194 J 0.099 J
0.166 J 0.428 0.246 J 0.589 J 0.37 J

0.0229 J 0.0665 0.0285 J 0.103 J 0.025 J
0.0647 J 0.126 0.0528 J 0.0913 J 0.031 J
0.119 J 0.155 J 0.0972 J 0.285 J 0.13 J

0.0875 J 0.204 0.0964 J 0.353 J 0.15 J
0.118 J 0.173 0.0928 J 0.566 J 0.2 J
0.303 J 0.61 0.41 J 1.14 J 0.47 J
0.959 J 1.82 1.69 J 3.76 J 1.3 J
1.47 J 2.81 3.15 J 4.52 J 1.5 J
1.93 J 3.2 3.87 J 6.1 J 1.9 J
1.28 J 1.94 2.39 J 3.73 J 1.3 J
1.03 J 1.99 2.34 J 3.27 J 0.84 J
0.947 J 1.78 1.86 J 2.67 J 0.97 J

1.36 J 2.23 1.58 J 3.38 J 1.4 J
0.101 J 0.286 0.122 J 0.358 J 0.17 J

0.0723 J 0.203 0.0797 J 0.305 J 0.17 J
0.35 J 0.895 0.531 J 2.62 J 1.4 J
1.31 J 2.44 1.94 J 4.46 J 1.8 J
0.692 J 1.27 0.92 J 1.88 J 0.78 J
0.178 J 0.423 0.159 J 0.677 J 0.29 J
0.12 J 0.308 0.102 J 0.528 J 0.22 J
0.154 J 0.301 0.12 J 0.56 J 0.29 J
0.605 J 1.29 0.659 J 2.53 J 1.2 J
0.328 J 0.53 0.436 J 0.886 J 0.4 J
0.219 J 0.497 0.17 J 0.766 J 0.3 J
0.126 J 0.343 0.0895 J 0.648 J 0.23 J
0.144 J 0.353 0.127 J 0.613 J 0.25 J
0.475 J 0.978 0.42 J 1.7 J 0.82 J
0.168 J 0.267 0.232 J 0.299 J 0.15 J
0.152 J 0.31 0.122 J 0.43 J 0.18 J
0.125 J 0.298 0.0825 J 0.424 J 0.15 J
0.253 J 0.492 0.209 J 0.486 J 0.29 J
1.91 J 3.98 3.69 J 5.7 J 2 J
0.214 J 0.229 J 0.287 J 0.658 J 0.25 J

0.0601 J 0.171 0.108 J 0.254 J 0.1 J
2.14 J 4.69 4.95 J 8.59 J 2.9 J
0.105 J 0.265 0.136 J 0.42 J 0.21 J
0.909 J 1.55 2.05 J 2.87 J 0.87 J
0.241 J 0.234 J 0.172 J 0.378 J 0.23 J
0.411 J 0.625 0.669 J 1.13 J 0.45 J
0.856 J 2.56 2.09 J 4.1 J 2.1 J
2.14 J 4.38 4.28 J 7.96 J 3.2 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
2008 CLRC-109 2008 CLRC-110 2008 CLRC-114 LPRC10A LPRC12A

08A-109-C3 08A-110-C1 08A-114-C2 LPRC10A LPRC12A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

3R 3R PR PR PR
11.21 11.21 9.6 9.6 11.17

08A-0109-C3AS 08A-0110-C1AS 08A-0114-C2AS LPRC10A LPRC12A
8/21/2008 8/25/2008 9/18/2008 8/13/2010 8/13/2010

N N N N N

0.0006 UJ 0.053 J 0.078 0.13 J 0.078 J
0.0003 J 0.39 J 0.28 0.33 J 0.25 J

5.9E-05 UJ 0.032 J 0.036 0.075 J 0.075 J
0.00018 UJ 0.048 J 0.069 0.13 J 0.11 J
0.0012 UJ 0.078 J 0.13 0.22 J 0.15 J
0.00081 UJ 0.15 J 0.07 0.12 J 0.15 J
0.00014 UJ 0.14 J 0.26 0.57 J 0.28 J
0.00041 UJ 0.62 J 0.36 0.77 J 0.48 J
0.00089 UJ 2.4 J 0.97 2.7 J 1.8 J
0.0006 UJ 2.6 J 0.99 3.9 J 1.9 J
0.0012 UJ 4 J 0.97 
0.00073 UJ 2.1 J 0.88 2.4 J 1.4 J
0.0012 UJ 1.6 J 1.1 2.4 J 1.5 J
3.2E-05 UJ 1.4 J 1.3 2.3 J 1 J

4.6 J 2.1 J
0.0014 J 1.6 J 0.95 J 2 J 1.3 

0.0013 UJ 0.17 J 0.14 J 2.6 J 2 J
0.0015 J 0.13 J 0.077 J 2.3 J 2.1 
0.0026 J 1.6 J 1.1 J 16 J 12 
0.0021 J 2.2 J 1.1 J 35 J 25 

0.0013 UJ 0.8 J 0.54 J 11 J 8.7 
0.0013 UJ 0.25 J 0.18 J 4.6 J 3.4 J
0.0014 J 0.17 J 0.086 J 3.7 J 3.1 
0.0019 J 0.18 J 0.2 J 2.9 J 2.9 
0.0041 J 1.2 J 0.81 J 16 J 11 

0.0013 UJ 0.37 J 0.28 J 8.8 J 5.9 
0.0013 UJ 0.26 J 0.13 J 5 J 4.2 J
0.0013 UJ 0.2 J 0.077 J 6.4 J 5.3 
0.0024 J 0.18 J 0.18 J 2.9 J 2.9 
0.0027 J 0.69 J 0.42 J 8.7 J 7.1 

0.0013 UJ 0.14 J 0.14 J 5.4 J 3.3 
0.0013 UJ 0.16 J 0.06 J 0.32 J 0.27 J
0.0017 J 0.12 J 0.088 J 2.8 J 2.5 
0.0016 J 0.23 J 0.12 J 0.39 J 0.38 
0.0013 J 3.4 J 1.4 3.7 J 2.1 J

4.4E-05 UJ 0.45 J 0.26 0.74 J 0.25 J
0.00048 J 0.14 J 0.083 0.094 J 0.09 J
0.0019 J 6.1 J 1.9 5.9 J 3.6 J

0.00082 UJ 0.22 J 0.11 0.2 J 0.19 J
0.00071 UJ 1.7 J 1.1 3.3 J 2 J
0.003 UJ 0.12 J 0.17 0.33 J 0.18 J

0.11 J 0.74 J 0.3 0.86 J 0.54 J
0.0026 UJ 3.3 J 1.4 2 J 1.5 J

0.003 J 5.2 J 1.9 5 J 3.1 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D
LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
9.69 10.61 10.96 11.25 9.62

LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D
11/12/2009 11/12/2009 11/12/2009 11/12/2009 10/30/2009

N N N N N

0.18 0.049 J 0.015 J 0.14 0.012 U
1 J 0.14 0.032 J 0.59 0.12 

0.11 0.03 J 0.0084 J 0.075 J 0.0036 U
0.14 0.074 J 0.018 J 0.12 0.0092 J
0.24 0.062 J 0.031 J 0.22 0.012 U
0.52 0.11 0.028 J 0.37 0.073 J
1.7 0.19 0.049 J 0.62 0.051 J
4.7 J 0.4 0.11 1.4 0.33 J
6.8 J 0.82 J 0.28 3.9 J 2.1 
8.1 J 0.75 0.28 2.9 1.5 

4 0.55 0.22 1.7 1.5 
4.7 J 0.64 J 0.22 J 2.2 J 1.2 
3.8 0.37 0.15 1.8 1.1 
11 J 1 0.44 4.8 2 
3.8 J 0.39 J 0.17 J 1.6 J 0.56 J

0.46 J 0.029 J 0.022 J 0.13 J 0.08 J
0.48 J 0.033 J 0.017 J 0.14 J 0.075 J
2.8 J 0.18 J 0.097 J 1 J 0.49 J
6.1 J 0.56 J 0.26 J 2.2 J 1.1 J
2.3 J 0.23 J 0.14 J 0.88 J 0.32 J

0.68 J 0.061 J 0.058 J 0.21 J 0.11 J
0.49 J 0.041 J 0.036 J 0.17 J 0.092 J
0.47 J 0.04 J 0.12 J 0.2 J 0.063 J

2 J 0.16 J 0.1 J 0.71 J 0.35 J
1.7 J 0.18 J 0.14 J 0.74 J 0.26 J
0.5 J 0.072 J 0.068 J 0.2 J 0.096 J

0.59 J 0.077 J 0.072 J 0.39 J 0.18 J
0.5 J 0.039 J 0.099 J 0.2 J 0.095 J
1.1 J 0.11 J 0.098 J 0.38 J 0.17 J
0.8 J 0.1 J 0.094 J 0.38 J 0.16 J

0.29 J 0.053 J 0.052 J 0.15 J 0.058 J
0.42 J 0.042 J 0.085 J 0.21 J 0.1 J
0.91 J 0.083 J 0.092 J 0.25 J 0.11 J
8.6 J 0.92 J 0.38 3.9 J 1.9 
1 J 0.11 J 0.048 J 0.49 J 0.27 J

0.26 J 0.039 J 0.012 J 0.16 0.087 J
13 J 1.7 0.52 7.2 J 4.1 
0.8 J 0.12 J 0.034 J 0.47 J 0.084 J
4.7 J 0.57 0.25 J 1.9 1.2 
0.46 0.11 0.062 J 0.32 0.015 U
2.3 J 0.19 J 0.067 J 0.7 J 0.4 
3.8 J 0.6 0.19 3.3 2.2 
19 J 2.5 J 0.77 8.9 J 2.7 
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
10.6 10.75 11.01 11.63 11.75

LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
10/28/2009 10/27/2009 10/29/2009 10/23/2009 10/22/2009

N N N N N

0.24 0.13 0.35 0.072 J 0.15 J
0.71 J 0.22 J 0.94 0.21 J 0.46 J
0.31 0.044 J 0.25 0.059 J 0.18 J
0.43 0.1 J 0.44 0.087 J 0.22 J
0.6 0.21 0.78 0.16 0.3 J

0.56 0.2 0.75 J 0.24 0.31 J
0.78 0.31 0.8 0.27 0.54 J
1 J 0.48 J 0.92 J 0.36 J 0.6 J
3.9 3 3.6 2.4 3.1 J
3.5 J 2.6 J 3.6 1.5 J 4.6 J

2.3 1.9 2.9 1.1 3.7 J
3.1 2.3 2.4 1.2 3.3 J
1.9 1.6 1.6 0.77 2.3 J
4.5 3.5 3.9 1.9 5.1 J
3.4 J 1.6 J 2.9 J 1 J 2.6 J

0.43 J 0.11 J 0.46 J 0.13 J 0.49 J
0.51 J 0.13 J 0.61 J 0.14 J 0.35 J
2.4 J 0.72 J 2.6 J 0.5 J 2.5 J
5.8 J 2.2 J 5 J 1.9 J 4.9 J
2.2 J 0.89 J 1.8 J 0.65 J 1.7 J

0.75 J 0.19 J 0.69 J 0.25 J 1.1 J
0.69 J 0.14 J 0.69 J 0.19 J 0.78 J
0.74 J 0.22 J 0.84 J 0.15 J 0.49 J
2.2 J 0.57 J 2.1 J 0.63 J 2.8 J
1.6 J 0.73 J 1.2 J 0.48 J 1.4 J

0.79 J 0.2 J 0.57 J 0.26 J 1.3 J
0.75 J 0.29 J 0.6 J 0.27 J 1.4 J
0.87 J 0.19 J 1 J 0.21 J 0.7 J
1.4 J 0.35 J 1.1 J 0.45 J 2.1 J

0.77 J 0.37 J 0.53 J 0.25 J 0.72 J
0.59 J 0.18 J 0.33 J 0.19 J 0.75 J
0.85 J 0.19 J 0.82 J 0.28 J 0.95 J
0.95 J 0.32 J 0.62 J 0.36 J 0.97 J
4.4 3.8 4.4 2.2 3.9 J

0.68 J 0.52 J 0.53 J 0.26 J 0.71 J
0.23 0.11 0.27 0.082 J 0.18 J
5.6 J 5.4 J 6.5 J 3 5 J

0.48 J 0.19 J 0.57 J 0.12 J 0.36 J
3.1 2.2 2.3 1.3 3.5 J

0.83 0.27 0.65 0.2 0.44 J
0.79 0.56 0.73 0.39 0.95 J
3.4 2.1 3.9 0.96 2.8 J
5.2 J 4.4 5.5 J 3.1 3.8 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 9-12 RM 12-15 RM 12-15 RM 12-15 RM 12-15
LPRT12E 13B-0553 13B-0554 13B-0556 13B-0561
LPRT12E 13B-0553-C1 13B-0554-G2 13B-0556-C2 13B-0561-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
11.75 12.32 12.33 12.69 13.73

LPRT12E-FD 13B-0553-C1AS 13B-0554-G2AS 13B-0556-C2AS 13B-0561-C2AS
10/22/2009 10/16/2013 10/14/2013 10/7/2013 9/30/2013

FD N N N N

0.15 J 0.127 J 0.113 J 0.0556 J 0.404 
0.47 J 0.565 0.338 J 0.186 J 2.48 
0.18 J 0.205 0.056 J 0.0304 J 0.721 
0.22 J 0.219 0.109 J 0.0537 J 0.539 
0.3 J 0.21 J 0.179 J 0.0808 J 0.372 J

0.31 J 0.348 0.147 J 0.135 J 1.36 
0.51 J 0.158 0.202 J 0.082 J 0.763 
0.66 J 0.483 0.424 J 0.358 J 2.59 
2.5 J 1.46 1.68 J 1.21 J 5.58 
4.1 J 1.77 2.14 J 1.49 J 6.63 

2.14 2.64 J 1.88 J 8.45 
3.2 J 1.36 1.66 J 1.14 J 4.7 
3.1 J 1.07 1.41 J 0.94 J 3.54 J
2 J 0.954 1.14 J 0.834 J 3.92 

4.6 J
2.6 J 1.61 1.53 J 1.11 J 7.1 

0.48 J 0.417 0.193 J 0.108 J 1.66 
0.32 J 0.331 0.176 J 0.0954 J 1.09 
2.4 J 0.957 0.722 J 0.429 J 4.8 
4.6 J 2.05 2.36 J 1.29 J 7.7 
1.8 J 1.18 0.9 J 0.492 J 3.57 
1 J 0.758 0.326 J 0.162 J 2.32 

0.74 J 0.508 0.292 J 0.136 J 1.69 
0.48 J 0.733 0.288 J 0.144 J 1.48 
2.7 J 2 1.21 J 0.601 J 8.06 
1.4 J 0.602 0.366 J 0.197 J 1.52 
1.3 J 0.845 0.35 J 0.171 J 2.05 
1.4 J 0.452 0.24 J 0.131 J 1.39 

0.68 J 1.16 0.278 J 0.143 J 2.79 
2 J 1.64 0.83 J 0.382 J 4.94 

0.7 J 0.347 0.169 J 0.0895 J 0.665 
0.73 J 0.525 0.195 J 0.106 J 1.07 
0.91 J 1.25 0.226 J 0.114 J 2.62 
0.95 J 0.893 0.402 J 0.171 J 2.08 

4 J 2.22 2.34 J 1.67 J 7.84 
0.63 J 0.174 J 0.198 J 0.174 J 0.359 J
0.17 J 0.154 0.101 J 0.0808 J 0.87 
5.2 J 2.5 3.2 J 2.66 J 9.16 

0.36 J 0.172 0.179 J 0.134 J 0.823 J
3.3 J 0.854 1.19 J 0.813 J 3.59 

0.46 J 0.257 J 0.246 J 0.127 J 0.593 J
0.76 J 0.375 0.412 J 0.377 J 1 J
2.6 J 1.84 1.57 J 1.28 J 8.18 
4 J 2.61 3.14 J 2.43 J 10.8 
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
13B-0563 13B-0563 13B-0571 13B-0574 2008 CLRC-074

13B-0563-C1 13B-0563-C1 13B-0571-C4 13B-0574-C2 08A-074-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
14.44 14.44 12.81 13.48 12.56

13B-0563-C1AS 13B-0563-C1AT 13B-0571-C4AS 13B-0574-C2AS 08A-0074-C2AS
9/24/2013 9/24/2013 10/4/2013 10/2/2013 8/18/2008

N FD N N N

0.255 0.137 0.139 J 0.186 J 0.11 J
0.341 0.368 0.561 J 1.13 0.34 J
0.086 0.0985 0.0715 J 0.269 0.046 J
0.192 0.138 0.129 J 0.299 0.099 J
0.318 0.171 0.227 J 0.237 J 0.18 J
0.216 0.197 0.213 J 0.555 0.21 J
0.165 0.195 0.348 J 0.359 0.26 J
0.416 0.367 0.776 J 1.43 0.65 J
0.997 0.948 2.9 J 2.23 1.8 J
1.22 1.21 4.29 J 3.18 2.5 J
1.23 1.25 5.68 J 3.35 4 J
0.715 0.694 3.4 J 2.1 1.9 J
0.694 0.689 2.81 J 1.75 1.7 J
0.553 0.626 1.95 J 1.5 1.1 J

1.45 2.11 3.32 J 3.13 1.6 J
0.176 0.188 0.304 J 0.781 0.19 J
0.221 0.247 0.223 J 0.552 0.18 J
0.627 0.693 1.16 J 2.19 1.5 J
1.37 1.48 3.79 J 4.11 2.8 J
0.738 1.03 1.61 J 1.59 0.85 J
0.254 0.303 0.536 J 1.33 0.34 J
0.26 0.327 0.372 J 0.984 0.26 J
0.449 0.357 0.322 J 0.927 0.27 J
1.07 1.23 1.93 J 4.28 1.3 J
0.289 0.395 0.654 J 0.678 0.39 J
0.207 0.254 0.561 J 1.29 0.34 J
0.185 0.222 0.372 J 1.01 0.29 J
0.342 0.382 0.338 J 1.5 0.27 J
0.624 0.717 1.22 J 3.09 0.88 J
0.11 0.151 0.308 J 0.293 0.14 J

0.0928 0.104 0.281 J 0.614 0.19 J
0.219 0.26 0.278 J 1.32 0.18 J
0.265 0.28 0.551 J 1.17 0.32 J
1.42 1.95 4.25 J 3.06 3.9 J

0.156 J 0.159 0.422 J 0.22 J 0.24 J
0.095 0.0755 0.166 J 0.316 0.13 J
1.45 1.41 6.33 J 4.58 6.1 J
0.211 0.164 0.265 J 0.588 0.28 J
0.578 0.563 2.31 J 1.3 1.5 J
0.468 0.235 0.342 J 0.445 J 0.26 J
0.259 0.241 1.04 J 0.621 J 0.51 J
1.14 0.865 2.69 J 3.56 2.5 J
1.46 1.51 6.08 J 4.95 5.8 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
2008 CLRC-082 2008 CLRC-084 2008 CLRC-085 LPRC13A LPRC15A

08A-082-C2 08A-084-C1 08A-085-C1 LPRC13A LPRC15A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
14.09 14.22 14.81 12.38 14.14

08A-0082-C2AS 08A-0084-C1AS 08A-0085-C1AS LPRC13A LPRC15A
12/10/2008 12/9/2008 12/11/2008 8/16/2010 8/13/2010

N N N N N

0.055 0.2 0.35 0.039 J 0.1 J
0.19 0.39 0.84 0.13 J 0.26 J
0.027 0.093 0.12 0.021 J 0.064 J
0.043 0.21 0.3 0.046 J 0.099 J
0.069 0.19 0.57 0.078 J 0.15 J
0.082 0.4 0.46 0.023 J 0.13 J
0.13 0.26 0.39 0.2 J 0.22 J
0.26 0.79 1.2 0.24 J 0.41 J
0.97 1.7 2.4 0.7 J 1.7 J
1.2 1.9 2.6 0.95 J 2.3 J
1.1 1.8 2.1

0.97 1.2 1.9 0.85 J 1.7 J
0.87 1.2 1.5 0.72 J 1.2 J
1.2 1.6 2.1 0.62 J 0.61 J

1 J 2.1 J
0.98 J 1.6 J 2.7 J 0.53 1.4 
0.11 J 0.22 J 0.47 J 1 J 0.23 J
0.064 J 0.19 J 0.35 J 0.76 0.24 
0.7 J 1.6 J 3 J 5.9 1.5 
1 J 1.8 J 3.8 J 9.7 2.2 

0.51 J 0.88 J 1.4 J 2.9 0.73 
0.19 J 0.35 J 0.71 J 1.4 J 0.32 J
0.088 J 0.19 J 0.42 J 1.1 0.36 
0.14 J 0.52 J 0.86 J 1.2 0.3 
0.64 J 1.3 J 2.5 J 4.3 1.1 
0.19 J 0.31 J 0.63 J 0.26 0.44 
0.17 J 0.28 J 0.54 J 1.3 J 0.23 J
0.087 J 0.16 J 0.33 J 2.8 0.34 
0.15 J 0.43 J 0.72 J 1 0.32 
0.39 J 0.76 J 1.3 J 2.4 0.56 
0.056 J 0.081 J 0.42 J 2 0.19 
0.089 J 0.12 J 0.27 J 0.074 J 0.11 J
0.1 J 0.21 J 0.39 J 0.77 0.2 

0.11 J 0.19 J 0.36 J 1.2 0.18 
1.4 2 3.1 1.1 J 2.3 J

0.17 J 0.25 J 0.45 J 0.12 J 0.35 J
0.065 0.17 0.22 0.028 UJ 0.084 J
1.9 1.3 J 4.7 1.4 J 3.1 J

0.09 0.33 0.37 0.054 J 0.21 J
0.77 1.1 1.6 0.79 J 2.2 J
0.092 0.26 0.79 0.025 UJ 0.15 J
0.2 J 0.39 0.51 J 0.21 J 0.4 J

1 0.69 J 3 0.61 J 1.8 J
1.8 1.4 J 4.9 1.2 J 2.3 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D
LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
12.86 12.29 12.59 14.09 14.24

LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D
11/12/2009 10/8/2009 10/9/2009 10/26/2009 10/21/2009

N N N N N

0.14 J 0.099 J 0.098 0.11 J 0.068 J
0.52 J 0.21 J 0.23 0.17 J 0.23 
0.12 J 0.058 J 0.042 J 0.036 J 0.035 J
0.19 J 0.11 J 0.07 J 0.095 J 0.055 J
0.29 J 0.2 J 0.15 0.21 J 0.09 J
0.35 J 0.17 J 0.19 0.13 J 0.24 J
0.51 J 0.25 J 0.25 0.28 J 0.19 
1.1 J 0.42 J 0.51 J 0.38 J 0.27 J
3.7 J 2 J 2.9 2.5 J 1.3 J
3.1 J 2 J 2.3 2.5 J 1.3 

1.7 J 1.4 J 1.6 1.9 J 1.2 
2.1 J 2 J 2.3 2.5 J 1.1 
1.5 J 1.3 J 1.4 1.5 J 0.87 J
4.9 J 2.8 J 3.2 3.6 J 1.7 J
1.8 J 1.8 J 1.9 J 2.6 J 0.8 J

0.16 J 0.29 J 0.25 J 0.19 J 0.13 J
0.17 J 0.2 J 0.19 J 0.2 J 0.12 J

1 J 1.7 J 1.8 J 1.3 J 0.74 J
2.5 J 4.5 J 4.3 J 3.9 J 1.4 J
1.1 J 1.2 J 1.1 J 1.5 J 0.45 J

0.28 J 0.65 J 0.44 J 0.37 J 0.22 J
0.24 J 0.45 J 0.32 J 0.28 J 0.16 J
0.27 J 0.28 J 0.22 J 0.28 J 0.14 J
0.86 J 1.9 J 1.6 J 1.2 J 0.67 J
0.95 J 1.1 J 0.9 J 1.1 J 0.28 J
0.3 J 0.94 J 0.51 J 0.38 J 0.21 J

0.44 J 0.95 J 0.74 J 0.53 J 0.25 J
0.31 J 0.31 J 0.22 J 0.31 J 0.16 J
0.51 J 1.4 J 0.99 J 0.68 J 0.37 J
0.53 J 0.59 J 0.45 J 0.67 J 0.14 J
0.24 J 0.66 J 0.33 J 0.28 J 0.11 J
0.33 J 0.37 J 0.19 J 0.36 J 0.11 J
0.4 J 0.82 J 0.48 J 0.49 J 0.15 J
4.2 J 2.9 J 2.9 3.1 J 1.6 J

0.42 J 0.31 J 0.34 J 0.48 J 0.27 J
0.13 J 0.085 J 0.11 0.078 J 0.082 J
7.4 J 4.4 J 5.5 J 4.5 J 2.7 J

0.43 J 0.16 J 0.22 J 0.11 J 0.19 J
2.2 J 1.8 J 2.2 2.3 J 1.1 

0.44 J 0.29 J 0.23 0.29 J 0.15 
0.66 J 0.47 J 0.64 0.57 J 0.28 
2.6 J 1.6 J 2.3 1.5 J 1.5 J
8.4 J 4 J 4.4 J 4 J 1.9 J
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-089 2008 CLRC-090 2008 CLRC-092 2008 CLRC-096 2008 CLRC-112

08A-089-C2 08A-090-C5 08A-092-C1 08A-096-C3 08A-112-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.7 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR SR
15.5 15.63 16 17.08 15.55

08A-0089-C2AS 08A-0090-C5AS 08A-0092-C1AS 08A-0096-C3AS 08A-0112-C2AS
9/17/2008 9/11/2008 9/25/2008 9/24/2008 9/16/2008

N N N N N

0.055 0.02 0.0043 0.54 0.18 
0.25 0.12 0.016 1.3 0.3 
0.035 0.0098 J 0.00015 U 0.29 0.063 
0.031 0.015 J 0.0039 0.58 0.091 

0.047 U 0.037 0.0072 0.54 0.14 
0.21 0.043 0.0035 0.95 0.31 
0.13 0.071 0.029 0.43 0.037 
0.4 0.17 0.019 1.3 0.51 
1.2 0.42 0.083 2.1 J 1.2 
1.2 0.48 0.12 2.7 1.1 

0.93 0.54 0.073 2 0.86 
0.84 0.39 0.072 1.6 0.74 
0.62 J 0.27 0.056 1.5 0.52 
1.3 0.21 0.11 2.6 1.2 

1 J 0.55 J 0.15 J 2.2 J 0.8 J
0.14 J 0.049 J 0.0079 J 0.59 J 0.12 J
0.12 J 0.047 J 0.0076 J 0.7 J 0.091 J
0.85 J 0.51 J 0.063 J 4.9 J 1.2 J
1.5 J 0.67 J 0.13 J 2.6 J 1.3 J
0.5 J 0.35 J 0.097 J 1.2 J 0.39 J

0.21 J 0.096 J 0.023 J 0.76 J 0.12 J
0.14 J 0.091 J 0.012 J 0.68 J 0.069 J
0.12 J 0.057 J 0.012 J 2.1 J 0.33 J
0.79 J 0.55 J 0.089 J 3.5 J 0.65 J
0.2 J 0.19 J 0.04 J 0.45 J 0.18 J

0.17 J 0.087 J 0.026 J 0.53 J 0.087 UJ
0.12 J 0.088 J 0.012 J 0.45 J 0.08 J
0.18 J 0.06 J 0.012 J 1.8 J 0.28 J
0.47 J 0.35 J 0.066 J 1.7 J 0.33 UJ
0.074 J 0.066 J 0.015 J 0.15 J 0.075 J
0.079 J 0.039 J 0.012 J 0.2 J 0.041 UJ
0.13 J 0.044 J 0.009 J 0.68 J 0.12 J

0.12 UJ 0.097 J 0.018 J 0.39 J 0.1 UJ
1.5 0.55 0.11 3.8 1.4 

0.24 0.073 J 0.025 0.23 J 0.21 
0.1 0.034 0.0027 J 0.33 0.12 
2.6 0.81 0.076 4.8 2.8 

0.17 0.068 0.0036 0.89 0.33 
0.74 0.27 0.063 1.6 0.63 
0.11 0.051 0.0098 0.38 0.095 
0.33 0.11 0.03 0.42 J 0.27 
1.7 0.7 0.037 5.2 2.8 
2.4 0.81 0.1 5.4 2.3 
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-113 LPRH16A LPRH16B LPRH17A LPRT16C

08A-113-C1 LPRH16A LPRH16B LPRH17A LPRT16C
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

SR PR PR PR PR
15.55 15.5 15.85 17.35 15.24

08A-0113-C1AS LPRH16A LPRH16B LPRH17A LPRT16C
9/17/2008 11/12/2009 10/26/2009 10/20/2009 10/29/2009

N N N N N

0.012 U 0.4 0.16 0.12 J 0.049 J
0.073 7.9 J 0.32 J 0.52 J 0.13 

0.00072 U 1.2 0.042 J 0.087 J 0.016 J
0.012 U 0.35 0.077 J 0.096 J 0.028 J
0.019 U 0.92 0.26 0.18 J 0.056 J
0.054 1.6 J 0.51 0.33 J 0.098 J
0.024 J 7 J 0.55 0.63 J 0.14 
0.12 4.1 J 0.8 J 0.97 J 0.13 J
0.55 6.7 J 4.3 3.9 J 1.1 
0.67 12 J 2.6 J 3.4 J 1.4 
0.69 
0.53 5 2.1 2.2 J 1.3
0.45 J 5.8 J 1.9 2.4 J 0.76 
0.88 3.9 1.3 1.7 J 0.47

11 J 2.9 4.2 J 1 
0.37 J 13 J 1.5 J 2.5 J 0.6 J
0.034 J 1.2 J 0.13 J 0.41 J 0.091 J
0.03 U 2 J 0.16 J 0.29 J 0.09 J
0.3 J 3.5 J 1.1 J 2.3 J 0.44 J

0.48 J 16 J 1.9 J 4.2 J 1 J
0.19 J 8.4 J 0.79 J 1.5 J 0.4 J
0.043 J 2.5 0.16 J 0.85 J 0.16 J
0.03 U 2.4 J 0.17 J 0.52 J 0.11 J
0.032 J 0.75 J 0.28 J 0.28 J 0.11 J
0.19 J 6.2 J 0.73 J 2.3 J 0.41 J
0.095 J 5.1 J 0.47 J 0.93 J 0.26 J
0.039 J 1.9 J 0.13 J 0.8 J 0.13 J
0.03 U 1.7 J 0.35 J 0.68 J 0.14 J
0.035 J 1.8 J 0.22 J 0.34 J 0.12 J
0.1 J 3.7 J 0.36 J 1.3 J 0.22 J

0.052 J 2.1 J 0.25 J 0.4 J 0.12 J
0.03 U 1 J 0.076 J 0.36 J 0.062 J
0.03 U 2.4 J 0.17 J 0.29 J 0.094 J
0.032 J 1.6 J 0.26 J 0.46 J 0.11 J
0.93 12 J 3.6 3.7 J 1 
0.16 2.2 J 0.45 J 0.77 J 0.15 J
0.043 1.1 J 0.21 0.14 J 0.055 J
1.5 6.7 J 6.9 J 7.2 J 1.7 

0.074 1.1 J 0.37 J 0.3 J 0.077 J
0.53 3.4 J 1.6 2.6 J 0.58 

0.031 U 1.2 J 0.47 0.21 J 0.013 U
0.2 1.8 J 0.55 0.94 J 0.33 

0.93 1.9 J 4.5 2.9 J 0.97 
1.2 11 J 6.1 J 5.8 J 1.2 
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Table A-4
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

Stream Mile

J - Estimated Concentration.

Sample ID
Sample Date
Sample Type

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRT16D LPRT16E LPRT17A LPRT17D
LPRT16D LPRT16E LPRT17A LPRT17D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR
15.53 15.59 17.05 16.55

LPRT16D LPRT16E LPRT17A LPRT17D
10/29/2009 10/28/2009 10/20/2009 10/21/2009

N N N N

0.24 0.2 0.2 0.36 
0.33 0.4 J 0.45 1.1 

0.023 J 0.1 0.11 0.23 
0.076 J 0.17 0.17 0.29 
0.22 0.31 0.25 0.54 
1.8 J 0.58 0.46 J 0.45 J
0.14 0.6 0.91 1.5 
0.81 J 0.83 J 0.78 J 1.1 J
7.6 J 5.1 J 3.1 J 4.8 J
7 J 3.7 J 3.5 6.1 J

6.2 J 2.8 3.1 4.1 
4 2.1 2.3 1.9 J

3.8 1.5 1.7 J 2.1 J
8.3 4.4 3.8 J 5.4 J

0.72 J 2.4 J 1.7 J 4.4 J
0.13 J 0.19 J 0.27 J 0.59 J
0.13 J 0.24 J 0.25 J 0.59 J
0.77 J 1.5 J 1.6 J 4.2 J
1.4 J 4.6 J 3.3 J 8 J

0.42 J 1.2 J 0.98 J 2.6 J
0.15 J 0.3 J 0.5 J 1.1 J
0.14 J 0.29 J 0.39 J 0.82 J
0.17 J 0.32 J 0.27 J 0.72 J
0.5 J 1.2 J 1.6 J 3.6 J
0.3 J 0.82 J 0.63 J 1.4 J

0.098 J 0.27 J 0.43 J 0.95 J
0.24 J 0.43 J 0.52 J 1.1 J
0.17 J 0.25 J 0.3 J 0.65 J
0.2 J 0.63 J 0.88 J 2 J

0.15 J 0.32 J 0.27 J 0.55 J
0.048 J 0.15 J 0.2 J 0.41 J
0.1 J 0.21 J 0.24 J 0.48 J
0.1 J 0.29 J 0.28 J 0.63 J
7.4 J 4 3.7 J 5.6 J

0.62 J 0.54 J 0.57 J 0.64 J
0.43 0.21 0.17 0.23 
19 J 6.9 J 5.5 J 5.9 J

0.65 J 0.43 J 0.48 J 0.6 J
4.1 2.3 2.7 2 J

0.013 U 0.5 0.32 0.77 
1.6 0.79 0.65 0.83 
9.8 J 4.1 2.9 J 2.4 J
13 J 6 J 4.7 J 5.3 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0401 12A-0403 12A-0404 12A-0407 12A-0409 12A-0412 12A-0413

12A-0401-C2 12A-0403-C1 12A-0404-C2 12A-0407-C2 12A-0409-C7 12A-0412-C2 12A-0413-C6
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
0.17 0.5 0.68 1.83 1.96 2.55 2.53

12A-0401-C2AS 12A-0403-C1AS 12A-0404-C2AS 12A-0407-C2AS 12A-0409-C7AS 12A-0412-C2AS 12A-0413-C6AS
2/9/2012 2/7/2012 2/1/2012 1/26/2012 2/6/2012 2/2/2012 1/28/2012

N N N N N N N
Method Analyte CAS Unit

SW8270C 1,1'-Biphenyl 92-52-4 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 1,4-Dioxane 123-91-1 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg 0.331 U 1.06 UJ 0.358 UJ 0.607 UJ 1.06 UJ 0.473 UJ 1.47 UJ
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg 0.331 U 1.06 UJ 0.358 UJ 0.607 UJ 1.06 UJ 0.473 UJ 1.47 UJ
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg 0.832 U 2.67 UJ 0.899 UJ 1.53 UJ 2.67 UJ 1.19 UJ 3.69 UJ
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 2-Chlorophenol 95-57-8 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg 0.0554 J 0.546 UJ 0.0388 J 0.0659 J 0.316 J 0.244 UJ 0.755 UJ
SW8270C 2-Methylphenol 95-48-7 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 2-Nitroaniline 88-74-4 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 2-Nitrophenol 88-75-5 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg 0.331 U 1.06 UJ 0.358 UJ 0.607 UJ 1.06 UJ 0.473 UJ 1.47 UJ
SW8270C 3-Nitroaniline 99-09-2 mg/kg 0.331 U 1.06 UJ 0.358 UJ 0.607 UJ 1.06 UJ 0.473 UJ 1.47 UJ
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg 0.331 U 1.06 UJ 0.358 UJ 0.607 UJ 1.06 UJ 0.473 UJ 1.47 UJ
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 4-Chloroaniline 106-47-8 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 4-Methylphenol 106-44-5 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C 4-Nitroaniline 100-01-6 mg/kg 0.331 U 1.06 UJ 0.358 UJ 0.607 UJ 1.06 UJ 0.473 UJ 1.47 UJ
SW8270C 4-Nitrophenol 100-02-7 mg/kg 0.331 U 1.06 UJ 0.358 UJ 0.607 UJ 1.06 UJ 0.473 UJ 1.47 UJ
SW8270C Acenaphthene 83-32-9 mg/kg 0.122 J 0.546 UJ 0.0739 J 0.158 J 0.643 J 0.0732 J 0.755 UJ
SW8270C Acenaphthylene 208-96-8 mg/kg 0.343 0.229 J 0.234 J 0.317 J 1.16 J 0.221 J 0.399 J
SW8270C Acetophenone 98-86-2 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C Anthracene 120-12-7 mg/kg 0.548 0.356 J 0.293 J 0.475 J 1.54 J 0.281 J 0.577 J
SW8270C Atrazine 1912-24-9 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C Benzaldehyde 100-52-7 mg/kg 0.107 J 0.546 UJ 0.0529 J 0.128 J 0.0988 J 0.0752 J 0.755 UJ
SW8270C Benzo(a)anthracene 56-55-3 mg/kg 2.13 1.55 J 1.29 J 1.9 J 5.91 J 1.31 J 2.29 J
SW8270C Benzo(a)pyrene 50-32-8 mg/kg 2.41 1.91 J 1.58 J 2.23 J 5.17 J 1.69 J 2.65 J
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg 2.88 2.46 J 2.19 J 3.44 J 6.37 J 2.5 J 3.5 J
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg 1.57 1.29 J 1.16 J 1.6 J 3.23 J 1.29 J 1.87 J
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg 1.3 1.11 J 0.934 J 1.16 J 2.27 J 1.03 J 1.54 J
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg 2.59 12.7 J 3.66 J 6.26 J 0.614 J 6.41 J 11.4 J
SW8270C Butylbenzylphthalate 85-68-7 mg/kg 0.154 J 0.546 UJ 0.111 J 0.24 J 0.547 UJ 0.165 J 0.755 UJ
SW8270C Caprolactam 105-60-2 mg/kg 0.331 U 1.06 UJ 0.358 UJ 0.607 UJ 1.06 UJ 0.473 UJ 1.47 UJ
SW8270C Carbazole 86-74-8 mg/kg 0.121 J 0.546 UJ 0.1 J 0.144 J 0.173 J 0.126 J 0.755 UJ
SW8270C Chrysene 218-01-9 mg/kg 2.5 1.96 J 1.66 J 2.54 J 7.05 J 1.77 J 3.03 J
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg 0.445 0.352 J 0.271 J 0.42 J 0.932 J 0.342 J 0.5 J
SW8270C Dibenzofuran 132-64-9 mg/kg 0.0445 J 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C Diethylphthalate 84-66-2 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C Dimethylphthalate 131-11-3 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C Di-n-butylphthalate 84-74-2 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C Di-n-octylphthalate 117-84-0 mg/kg 0.159 J 0.193 J 0.075 J 0.21 J 1.06 UJ 0.0658 J 0.539 J
SW8270C Fluoranthene 206-44-0 mg/kg 3.06 2.46 J 2.15 J 3.57 J 8.25 J 2.71 J 4.22 J
SW8270C Fluorene 86-73-7 mg/kg 0.128 J 0.546 UJ 0.0908 J 0.159 J 0.682 J 0.0878 J 0.755 UJ
SW8270C Hexachlorobenzene 118-74-1 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 9.02 J
SW8270C Hexachlorobutadiene 87-68-3 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C Hexachloroethane 67-72-1 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 1.37 1.1 J 0.975 J 1.38 J 2.7 J 1.09 J 1.57 J
SW8270C Isophorone 78-59-1 mg/kg 0.17 U 0.139 J 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C Naphthalene 91-20-3 mg/kg 0.115 J 0.546 UJ 0.059 J 0.0858 J 0.387 J 0.0697 J 0.755 UJ
SW8270C Nitrobenzene 98-95-3 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C Pentachlorophenol 87-86-5 mg/kg 0.331 U 1.06 UJ 0.358 UJ 0.607 UJ 1.06 UJ 0.473 UJ 1.47 UJ
SW8270C Phenanthrene 85-01-8 mg/kg 1.09 0.669 J 0.817 J 1.19 J 4.19 J 0.781 J 1.32 J
SW8270C Phenol 108-95-2 mg/kg 0.17 U 0.546 UJ 0.184 UJ 0.313 UJ 0.547 UJ 0.244 UJ 0.755 UJ
SW8270C Pyrene 129-00-0 mg/kg 3.46 3.41 J 2.51 J 3.75 J 11.2 J 2.86 J 5.12 J
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

Page 1 of 28
AECOM

Final

July 2017



Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-003 2008 CLRC-006 2008 CLRC-006 2008 CLRC-007 2008 CLRC-011 2008 CLRC-015 2008 CLRC-020

08A-003-C2 08A-006-C2 08A-006-C2 08A-007-C1 08A-011-C1 08A-015-C2 08A-020-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
0.22 0.35 0.35 0.41 0.54 1.11 1.47

08A-0003-C2AS 08A-0006-C2AS 08A-0006-C2AT 08A-0007-C1AS 08A-0011-C1AS 08A-0015-C2AS 08A-0020-C3AS
11/11/2008 11/18/2008 11/18/2008 11/19/2008 11/13/2008 11/12/2008 11/4/2008

N N FD N N N N

0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.35 UJ 0.4 UJ 0.4 UJ 0.7 UJ 0.37 UJ 1.7 UJ 0.45 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.35 UJ 0.4 UJ 0.4 UJ 0.7 UJ 0.37 UJ 1.7 UJ 0.45 UJ
0.88 UJ 1 UJ 1 UJ 1.8 UJ 0.93 UJ 4.3 UJ 1.1 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.044 J 0.051 J 0.041 J 0.36 UJ 0.19 UJ 0.88 UJ 0.045 J
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.35 UJ 0.4 UJ 0.4 UJ 0.7 UJ 0.37 UJ 1.7 UJ 0.45 UJ
0.35 UJ 0.4 UJ 0.4 UJ 0.7 UJ 0.37 UJ 1.7 UJ 0.45 UJ
0.35 UJ 0.4 UJ 0.4 UJ 0.7 UJ 0.37 UJ 1.7 UJ 0.45 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.35 UJ 0.4 UJ 0.4 UJ 0.7 UJ 0.37 UJ 1.7 UJ 0.45 UJ
0.35 UJ 0.4 UJ 0.4 UJ 0.7 UJ 0.37 UJ 1.7 UJ 0.45 UJ
0.071 J 0.1 J 0.07 J 0.092 J 0.19 UJ 1.7 J 0.1 J
0.25 J 0.31 J 0.25 J 0.27 J 0.12 J 0.69 J 0.27 J

0.18 UJ 0.08 J 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.056 J
0.31 J 0.4 J 0.31 J 0.31 J 0.14 J 2 J 0.4 J

0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.058 J 0.19 UJ 0.88 UJ 0.056 J

1 J 1.5 J 1.3 J 1.4 J 0.57 J 3.2 J 1.4 J
1.5 J 2.1 J 1.7 J 1.7 J 0.85 J 3.1 J 1.5 J
2.2 J 2.8 J 2.6 J 1.6 J 1.3 J 4.3 J 2.5 J
0.96 J 1.5 J 1.3 J 1.3 J 0.63 J 1.9 J 1.1 J
0.8 J 1.6 J 1 J 1.6 J 0.46 J 1.7 J 0.87 J

0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ

3.2 J 6.3 J 5.4 J 4.9 J 4 J 20 J 3.8 J
0.054 J 0.13 J 0.2 J 0.14 J 0.11 J 0.29 J 0.12 J
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.056 J 0.14 J 0.095 J 0.11 J 0.19 UJ 0.88 UJ 0.18 J
1.2 J 2.2 J 1.7 J 1.6 J 0.73 J 3.4 J 1.9 J
0.3 J 0.42 J 0.36 J 0.42 J 0.18 J 0.63 J 0.46 J

0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.35 J 0.06 J
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.077 J 0.12 J 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.084 J 0.15 J 0.7 UJ 0.049 J 1 J 0.23 UJ

1.5 J 3.1 J 2.5 J 2.3 J 0.86 J 9 J 3.5 J
0.075 J 0.12 J 0.1 J 0.11 J 0.052 J 0.52 J 0.15 J
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.05 J
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.86 J 1.3 J 1.1 J 1.1 J 0.54 J 1.7 J 0.98 J

0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.11 J 0.089 J 0.076 J 0.089 J 0.082 J 0.26 J 0.066 J

0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
0.35 UJ 0.38 J 0.35 J 0.7 UJ 0.37 UJ 1.7 UJ 0.45 UJ
0.44 J 0.97 J 0.74 J 0.8 J 0.32 J 2.2 J 1.4 J

0.18 UJ 0.21 UJ 0.21 UJ 0.36 UJ 0.19 UJ 0.88 UJ 0.23 UJ
1.9 J 3.2 J 2.7 J 2.8 J 1.4 J 7.2 J 3 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-022 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D

08A-022-C1 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
2.64 1.25 1.77 2.34 2.47 0.29 0.42

08A-0022-C1AS LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D
11/3/2008 8/10/2010 8/11/2010 8/10/2010 8/10/2010 11/9/2009 10/12/2009

N N N N N N N

0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ
0.59 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
1.1 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 UJ 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
1.1 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
2.9 UJ 2 UJ 1.9 UJ 2 UJ 2 UJ 1.3 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
1.1 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
1.1 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
1.1 UJ 2 UJ 1.9 UJ 2 UJ 2 UJ 1.3 UJ 1.5 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 UJ 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
1.1 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
1.1 UJ 0.98 UJ 0.93 UJ 1 UJ 1 UJ 0.63 UJ 0.77 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.24 J 0.49 UJ 0.23 J 0.3 J 0.4 J 0.29 J 0.27 J

0.59 UJ 2.2 J 2.4 J 3.2 J 3.6 J 0.32 U 0.38 UJ
0.33 J 0.44 J 0.38 J 0.38 J 0.52 J 0.36 0.37 J

0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.98 UJ 0.93 UJ 1 UJ 1 UJ 0.37 J 0.37 J

1.3 J 1.7 J 1.3 J 1.6 J 2 J 1.4 1.4 J
1.5 J 2.1 J 1.6 J 2.1 J 2.6 J 1.7 1.8 J
1.6 J 2.4 J 2.2 J 1.9 J 3.3 J 1.6 J 2.1 J
1.1 J 1.5 J 1.3 J 1.6 J 1.9 J 1.1 0.56 J
1.5 J 2 J 1.3 J 2.6 J 2 J 1.4 J 1.2 J

0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ

8.8 J 5.3 J 5.5 J 7.7 J 7.7 J 3 5.4 J
0.2 J 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ

0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ

1.5 J 2.2 J 1.8 J 2 J 2.6 J 1.4 1.5 J
0.33 J 0.54 J 0.38 J 0.59 J 0.57 J 0.36 0.4 J

0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.3 J 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ

0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.11 J 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
2.9 J 4 J 2.8 J 3 J 4.2 J 2.1 2.3 J

0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ  R 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.96 J 1.3 J 1.1 J 1.4 J 1.7 J 0.95 1.1 J

0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.23 J 0.5 UJ 0.28 J 0.22 J 0.22 J
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.38 UJ
1.1 UJ 2 UJ 1.9 UJ 2 UJ 2 UJ 1.3 U 0.77 UJ
0.76 J 1.3 J 0.98 J 1.1 J 1.4 J 0.63 0.79 J

0.59 UJ 0.49 UJ 0.46 UJ 0.5 UJ 0.51 UJ 0.32 U 0.86 J
3 J 3.6 J 2.7 J 3.4 J 4.1 J 2.2 2.7 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 3-6 RM 3-6
LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F 12A-0424 12A-0429
LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F 12A-0424-C3 12A-0429-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
0.56 1.25 1.21 2.03 2.83 3.3 3.64

LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F 12A-0424-C3AS 12A-0429-C2AS
11/9/2009 11/9/2009 11/10/2009 10/14/2009 11/11/2009 1/25/2012 1/24/2012

N N N N N N N

0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.168 U 0.433 UJ
0.168 U 0.433 UJ

0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.326 U 0.841 UJ

0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 UJ 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.326 U 0.841 UJ
1.1 UJ 2 UJ 2 UJ 0.82 UJ 2.12 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 U 0.5 UJ 0.68 UJ 0.49 UJ 0.326 U 0.841 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.326 U 0.841 UJ
1.1 UJ 2 UJ 2 UJ 2.7 UJ 1.9 UJ 0.326 U 0.841 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 UJ 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.326 U 0.841 UJ
0.56 UJ 0.98 UJ 1 UJ 1.4 UJ 0.97 UJ 0.326 U 0.841 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.0603 J 0.433 UJ
0.19 J 0.43 J 0.39 J 0.4 J 0.49 UJ 0.0489 J 0.224 J
0.28 U 0.49 UJ 0.5 UJ 0.47 J 0.49 UJ 0.168 U 0.433 UJ
0.19 J 0.67 J 0.79 J 0.64 J 0.39 J 0.211 0.26 J
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.2 J 1.2 J 0.93 J 1 J 0.59 J 0.168 U 0.0566 J
0.64 2.8 J 2.1 J 2.6 J 1.7 J 0.579 1.4 J
0.97 3.2 J 2.5 J 2.8 J 1.9 J 0.693 1.73 J
0.92 J 4.4 J 3.1 J 3.5 J 2.3 J 0.964 2.6 J
0.54 2.2 J 1.7 J 1.1 J 1.3 J 0.499 1.27 J
0.63 J 2.3 J 1.8 J 1.9 J 1.7 J 0.35 0.978 J
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ

4.1 9 J 7.4 J 8.7 J 6.4 J 1.02 6.59 J
0.28 U 0.49 U 0.5 UJ 0.68 UJ 0.35 J 0.168 U 0.166 J
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.326 U 0.841 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.0606 J 0.433 UJ
0.81 3.4 J 2.7 J 3.1 J 2 J 0.671 1.75 J
0.2 J 0.72 J 0.53 J 0.65 J 0.46 J 0.138 J 0.335 J

0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 U 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.326 U 0.13 J
0.93 6.2 J 4.7 J 5.2 J 3.6 J 1.12 2.88 J

0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.0629 J 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.517 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.49 UJ 0.168 UJ 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.49 2 J 1.5 J 1.8 J 1.2 J 0.437 1.06 J

0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.15 J 0.27 J 0.31 J 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
1.1 U 2 UJ 2 UJ 1.4 UJ 1.9 UJ 0.326 U 0.841 UJ
0.33 1.8 J 1.5 J 1.6 J 1.2 J 0.67 0.839 J

0.28 U 0.49 UJ 0.5 UJ 0.68 UJ 0.49 UJ 0.168 U 0.433 UJ
1.6 5.4 J 3.8 J 5.1 J 3.1 J 1.18 3.09 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0431 12A-0433 12A-0434 12A-0436 12A-0437 12A-0438 12A-0441

12A-0431-C4 12A-0433-C3 12A-0434-G1 12A-0436-C1 12A-0437-C4 12A-0438-C3 12A-0441-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
3.77 3.94 4.05 4.14 4.24 4.52 4.63

12A-0431-C4AS 12A-0433-C3AS 12A-0434-G1AS 12A-0436-C1AS 12A-0437-C4AS 12A-0438-C3AS 12A-0441-C2AS
1/26/2012 1/27/2012 1/25/2012 1/27/2012 2/8/2012 2/9/2012 1/28/2012

N N N N N N N

0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.432 UJ 0.715 UJ 0.651 U 0.735 UJ 0.426 UJ 0.478 UJ 1.2 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.432 UJ 0.715 UJ 0.651 U 0.735 UJ 0.426 UJ 0.478 UJ 1.2 UJ
1.09 UJ 1.8 UJ 1.64 UJ 1.85 UJ 1.07 UJ 1.2 UJ 3.01 UJ

0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.0764 J 0.368 UJ 0.336 U 0.0982 J 0.098 J 0.0852 J 0.14 J
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.432 UJ 0.715 UJ 0.651 U 0.735 UJ 0.426 UJ 0.478 UJ 1.2 UJ
0.432 UJ 0.715 UJ 0.651 U 0.735 UJ 0.426 UJ 0.478 UJ 1.2 UJ
0.432 UJ 0.715 UJ 0.651 U 0.735 UJ 0.426 UJ 0.478 UJ 1.2 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.432 UJ 0.715 UJ 0.651 U 0.735 UJ 0.426 UJ 0.478 UJ 1.2 UJ
0.432 UJ 0.715 UJ 0.651 U 0.735 UJ 0.426 UJ 0.478 UJ 1.2 UJ
0.0942 J 0.108 J 0.121 J 0.221 J 0.164 J 0.186 J 0.345 J
0.335 J 0.641 J 0.493 0.363 J 0.271 J 0.313 J 0.427 J

0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.353 J 0.497 J 0.467 0.595 J 0.503 J 0.455 J 0.811 J

0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.0806 J 0.0639 J 0.0639 J 0.0826 J 0.215 J 0.274 J 0.151 J

1.6 J 2.67 J 2.19 2.27 J 2.09 J 2.1 J 3.48 J
2 J 3.08 J 2.66 2.17 J 2.08 J 1.93 J 3.6 J

2.88 J 3.96 J 3.44 3.27 J 3.28 J 2.98 J 4.83 J
1.41 J 2.03 J 1.69 1.57 J 1.51 J 1.41 J 2.51 J
1.08 J 1.26 J 1.12 1.04 J 1.17 J 1.12 J 2.02 J

0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ

4.82 J 6.1 J 5.12 6.37 J 5.08 J 5.07 J 13.5 J
0.28 J 0.28 J 0.172 J 0.179 J 0.503 J 0.269 J 0.58 J

0.432 UJ 0.715 UJ 0.651 U 0.735 UJ 0.426 UJ 0.478 UJ 1.2 UJ
0.112 J 0.113 J 0.104 J 0.147 J 0.231 J 0.148 J 0.238 J
2.03 J 2.97 J 2.54 2.65 J 2.73 J 2.69 J 4.47 J

0.346 J 0.606 J 0.532 0.47 J 0.369 J 0.493 J 0.664 J
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.0684 J 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.0906 J 0.368 UJ 0.336 U 0.379 UJ 0.149 J 0.246 UJ 0.616 UJ
0.0707 J 0.359 J 0.167 J 0.445 J 0.377 J 0.33 J 0.217 J

3.12 J 3.92 J 3.66 3.87 J 3.92 J 3.82 J 6.16 J
0.113 J 0.152 J 0.148 J 0.218 J 0.202 J 0.201 J 0.348 J

0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 UJ 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ

1.2 J 1.74 J 1.46 1.37 J 1.39 J 1.31 J 2.12 J
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.0955 J 0.368 UJ 0.0839 J 0.0993 J 0.113 J 0.091 J 0.177 J
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ
0.432 UJ 0.715 UJ 0.651 U 0.735 UJ 0.426 UJ 0.478 UJ 1.2 UJ

1 J 0.98 J 1.13 1.61 J 1.8 J 1.66 J 2.7 J
0.223 UJ 0.368 UJ 0.336 U 0.379 UJ 0.219 UJ 0.246 UJ 0.616 UJ

3.35 J 4.72 J 4.22 4.14 J 3.82 J 4 J 6.83 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0445 12A-0445 12A-0448 2008 CLRC-026 LPRC04A LPRC04B LPRC04C

12A-0445-C3 12A-0445-C3 12A-0448-C3 08A-026-C1 LPRC04A LPRC04B LPRC04C
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
4.96 4.96 5.9 3.17 3.16 3.52 3.57

12A-0445-C3AS 12A-0445-C3AT 12A-0448-C3AS 08A-0026-C1AS LPRC04A LPRC04B LPRC04C
1/30/2012 1/30/2012 2/7/2012 10/28/2008 8/11/2010 8/11/2010 8/11/2010

N FD N N N N N

10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
20.6 UJ 16.5 UJ 1.66 UJ 0.45 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
20.6 UJ 16.5 UJ 1.66 UJ 0.45 UJ 0.45 UJ 0.46 UJ 0.43 UJ
51.7 UJ 41.6 UJ 4.18 UJ 1.1 UJ 1.8 UJ 1.8 UJ 1.7 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 1.66 J 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
20.6 UJ 16.5 UJ 1.66 UJ 0.45 UJ 0.45 UJ 0.46 UJ 0.43 UJ
20.6 UJ 16.5 UJ 1.66 UJ 0.45 UJ 0.45 UJ 0.46 UJ 0.43 UJ
20.6 UJ 16.5 UJ 1.66 UJ 0.45 UJ 1.8 UJ 1.8 UJ 1.7 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
20.6 UJ 16.5 UJ 1.66 UJ 0.45 UJ 0.45 UJ 0.46 UJ 0.43 UJ
20.6 UJ 16.5 UJ 1.66 UJ 0.45 UJ 0.9 UJ 0.91 UJ 0.86 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.077 J 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.322 J 0.17 J 0.27 J 0.46 UJ 0.28 J
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 2.4 J 1.5 J 2 J
10.6 UJ 8.51 UJ 0.478 J 0.26 J 0.4 J 0.26 J 0.36 J
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.152 J 0.23 UJ 0.9 UJ 0.91 UJ 0.86 UJ
10.6 UJ 8.51 UJ 2.25 J 1.1 J 1.7 J 1 J 1.5 J
10.6 UJ 1.6 J 2.37 J 1.4 J 1.9 J 1.2 J 1.9 J
10.6 UJ 8.51 UJ 3.4 J 1.4 J 2.4 J 1.5 J 2.2 J
10.6 UJ 8.51 UJ 1.74 J 0.93 J 1.5 J 0.91 J 1.3 J
10.6 UJ 8.51 UJ 1.36 J 1.2 J 1.7 J 1.2 J 1.8 J
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
260 J 225 J 17 J 6.3 J 6.6 J 4.2 J 7 J

10.6 UJ 8.51 UJ 0.355 J 0.13 J 0.45 UJ 0.46 UJ 0.43 UJ
20.6 UJ 16.5 UJ 1.66 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.096 J 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 2.91 J 1.4 J 2.1 J 1.3 J 1.8 J
10.6 UJ 8.51 UJ 0.46 J 0.31 J 0.51 J 0.28 J 0.48 J
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
20.6 UJ 16.5 UJ 0.203 J 0.14 J 0.45 UJ 1.4 J 0.43 UJ
4.67 J 4.28 J 4.32 J 2.1 J 3.5 J 2.3 J 3.4 J

10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 1.44 J 0.84 J 1.3 J 0.79 J 1.2 J
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.055 J 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.45 UJ 0.46 UJ 0.43 UJ
20.6 UJ 16.5 UJ 1.66 UJ 0.45 UJ 1.8 UJ 1.8 UJ 1.7 UJ
10.6 UJ 8.51 UJ 1.4 J 0.74 J 1.1 J 0.65 J 0.95 J
10.6 UJ 8.51 UJ 0.856 UJ 0.23 UJ 0.36 J 0.46 UJ 0.31 J
4.67 J 4.59 J 4.47 J 2.5 J 3.2 J 2.1 J 3.1 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A LPRH05B
LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A LPRH05B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.2 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
3.82 4.15 4.15 4.31 5.65 4.08 4.35

LPRC04D LPRC05A LPRC05A-FD LPRC05B LPRC06A LPRH05A LPRH05B
8/11/2010 8/12/2010 8/12/2010 8/11/2010 8/12/2010 11/12/2009 11/11/2009

N N FD N N N N

0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ

0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 UJ 0.42 UJ

0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
2.4 UJ 1.8 UJ 1.9 UJ 2.1 UJ 2 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 UJ 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
2.4 UJ 1.8 UJ 1.9 UJ 2.1 UJ 2 UJ 1.2 UJ 1.7 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 UJ 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
1.2 UJ 0.92 UJ 0.95 UJ 1 UJ 1 UJ 0.6 UJ 0.84 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ

0.4 J 0.35 J 0.47 J 0.27 J 0.26 J 0.22 J 0.25 J
2.7 J 1.8 J 1.9 J 1.9 J 1.6 J 0.22 J 0.42 UJ
0.6 J 0.61 J 0.7 J 0.45 J 0.44 J 0.29 J 0.35 J

0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
2.4 J 0.92 UJ 0.95 UJ 1 UJ 1 UJ 0.97 J 0.47 J
2.3 J 2.4 J 2.6 J 1.8 J 1.6 J 1 1.6 J
2.5 J 2.7 J 3 J 2 J 1.9 J 1.1 1.7 J
3.3 J 3.4 J 3.2 J 2.6 J 2.1 J 1.6 J 2.1 J
2.1 J 2.1 J 2.3 J 1.7 J 1.5 J 0.79 1.2 J
2.5 J 2.4 J 3.1 J 1.8 J 2.2 J 0.94 J 1.7 J

0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ

9.9 J 7.4 J 7.7 J 50 J 8.4 J 4.3 8 J
0.54 J 0.46 UJ 0.54 J 0.52 UJ 0.51 UJ 0.23 J 0.42 UJ

0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 UJ 0.42 UJ

3.1 J 3.1 J 3.4 J 2.4 J 2.2 J 1.3 1.9 J
0.68 J 0.64 J 0.83 J 0.54 J 0.4 J 0.23 J 0.39 J

0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.15 J 0.42 UJ

4.9 J 5.2 J 5.5 J 3.9 J 3.5 J 2 3 J
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 UJ 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ

1.8 J 1.9 J 2 J 1.4 J 1.4 J 0.68 1.1 J
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.24 J 0.31 J 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
2.4 UJ 1.8 UJ 1.9 UJ 2.1 UJ 2 UJ 1.2 UJ 1.7 UJ
1.6 J 1.7 J 1.7 J 1.4 J 1.2 J 0.79 0.97 J

0.61 UJ 0.46 UJ 0.47 UJ 0.52 UJ 0.51 UJ 0.3 U 0.42 UJ
4.5 J 4.6 J 5 J 3.6 J 3.1 J 1.6 2.5 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A
LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
3.39 3.85 3.95 4.12 4.19 4.96 5.02

LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A
10/16/2009 11/6/2009 11/11/2009 11/11/2009 11/5/2009 11/6/2009 11/5/2009

N N N N N N N

0.34 U 0.65 UJ 0.29 U 0.39 J 0.42 UJ 0.49 UJ 0.58 UJ

0.34 U 0.65 UJ 0.29 UJ 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ

0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
1.3 UJ 2.6 UJ 1.7 UJ 2 UJ 2.3 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 1.1 J 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
1.3 UJ 2.6 UJ 1.2 UJ 2 UJ 1.7 UJ 2 UJ 2.3 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 UJ 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.39 J 0.29 U 0.49 UJ 0.42 UJ 0.41 J 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.67 UJ 1.3 UJ 0.59 UJ 0.98 UJ 0.84 UJ 0.99 UJ 1.2 UJ
0.34 U 0.65 UJ 0.29 U 14 J 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.32 J 0.29 U 1.5 J 0.33 J 0.32 J 0.41 J
0.2 J 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.32 J 0.58 UJ

0.34 U 0.67 J 0.15 J 9.5 J 0.48 J 0.58 J 0.61 J
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.33 J 1.8 J 0.26 J 1 J 0.34 J 1.2 J 0.5 J
0.34 U 2.4 J 0.58 11 J 2.3 J 2.2 J 2.3 J
0.34 U 2.4 J 0.66 8.2 J 2.4 J 2.3 J 2.4 J
0.34 U 2.8 J 0.85 J 6.6 J 3 J 2.7 J 3.1 J
0.34 UJ 1.8 J 0.49 3.4 J 1.8 J 1.8 J 1.8 J
0.34 U 2.5 J 0.46 J 5 J 2 J 2.4 J 1.9 J
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.39 7.2 J 1.9 7.4 J 7.1 J 19 J 11 J

0.34 U 0.54 J 0.29 U 0.49 UJ 0.33 J 0.49 UJ 1.1 J
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.31 J 0.49 UJ 0.58 UJ
0.34 U 2.9 J 0.71 10 J 2.5 J 3.2 J 2.6 J
0.34 U 0.57 J 0.15 J 1.3 J 0.59 J 0.58 J 0.57 J
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.41 J 0.58 UJ
0.17 J 4.6 J 1.1 23 J 4.6 J 5 J 4.3 J
0.34 U 0.65 UJ 0.29 U 0.54 J 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 U 0.29 UJ 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 1.5 J 0.41 3 J 1.6 J 1.5 J 1.6 J
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 2.5 J 0.42 UJ 0.28 J 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.67 UJ 2.6 UJ 1.2 UJ 2 UJ 1.7 UJ 2 UJ 2.3 UJ
0.34 U 1.4 J 0.39 6.3 J 1.6 J 1.6 J 1.3 J
0.34 U 0.65 UJ 0.29 U 0.49 UJ 0.42 UJ 0.49 UJ 0.58 UJ
0.2 J 4 J 0.95 25 J 4.2 J 4.2 J 4.1 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 3-6 RM 3-6 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRT06B LPRT06F 12A-0451 12A-0452 12A-0456 12A-0458 12A-0459
LPRT06B LPRT06F 12A-0451-C2 12A-0452-C5 12A-0456-C1 12A-0458-C3 12A-0459-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
5.08 5.99 6.33 6.49 6.76 7.1 7.21

LPRT06B LPRT06F 12A-0451-C2AS 12A-0452-C5AS 12A-0456-C1AS 12A-0458-C3AS 12A-0459-C2AS
11/5/2009 11/4/2009 1/13/2012 2/6/2012 2/9/2012 2/1/2012 1/31/2012

N N N N N N N

0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U

0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
1.3 UJ 0.865 UJ 0.45 UJ 10.8 UJ 0.981 U

0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 1.3 UJ 0.865 UJ 0.45 UJ 10.8 UJ 0.981 U
2.4 UJ 2 UJ 3.27 UJ 2.18 UJ 1.13 UJ 27.3 UJ 2.47 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.0673 J 5.59 UJ 0.178 J
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 1.3 UJ 0.865 UJ 0.45 UJ 10.8 UJ 0.981 U
0.59 UJ 0.49 UJ 1.3 UJ 0.865 UJ 0.45 UJ 10.8 UJ 0.981 U
2.4 UJ 2 UJ 1.3 UJ 0.865 UJ 0.45 UJ 10.8 UJ 0.981 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.33 J 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U

0.59 UJ 0.49 UJ 1.3 UJ 0.865 UJ 0.45 UJ 10.8 UJ 0.981 U
1.2 UJ 0.99 UJ 1.3 UJ 0.865 UJ 0.45 UJ 10.8 UJ 0.981 U
0.59 UJ 0.49 UJ 0.25 J 0.218 J 0.182 J 5.59 UJ 0.479 J
0.47 J 0.39 J 0.343 J 0.315 J 0.294 J 5.59 UJ 0.91 

0.59 UJ 0.39 J 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.67 J 0.65 J 1.11 J 0.469 J 0.493 J 1.43 J 1.19 

0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.46 J 0.64 J 0.146 J 0.191 J 0.0905 J 0.956 J 0.505 U
2.7 J 2.9 J 3.17 J 1.99 J 2 J 2.72 J 4.47 
2.8 J 2.9 J 3.47 J 2.2 J 2.22 J 2.54 J 4.36 
3.4 J 3.5 J 4.66 J 3.36 J 3.19 J 3.73 J 5.67 
2 J 2.1 J 2.3 J 1.72 J 1.71 J 1.99 J 2.96 

2.2 J 2.5 J 1.79 J 1.2 J 1.42 J 5.59 UJ 2.11 
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U

12 J 13 J 11.9 J 12.3 J 8.42 J 174 J 14 
0.6 J 0.47 J 22.4 J 0.53 J 0.246 J 5.59 UJ 0.505 U

0.59 UJ 0.49 UJ 1.3 UJ 0.865 UJ 0.45 UJ 10.8 UJ 0.981 U
0.3 J 0.31 J 0.272 J 0.135 J 0.195 J 5.59 UJ 0.232 J
2.9 J 3.3 J 3.73 J 2.7 J 2.92 J 3.88 J 5.81 
0.65 J 0.69 J 0.648 J 0.424 J 0.485 J 5.59 UJ 0.871 

0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.066 J 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.161 J 5.59 UJ 0.505 U
0.59 UJ 0.3 J 0.84 J 0.349 J 0.242 J 5.92 J 0.486 J

4.8 J 6.2 J 6.38 J 3.94 J 3.92 J 6.93 J 7.11 
0.59 UJ 0.49 UJ 0.244 J 0.225 J 0.195 J 5.59 UJ 0.579 
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U

1.8 J 1.8 J 2.14 J 1.39 J 1.42 J 1.76 J 2.39 
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U

0.3 J 0.49 UJ 0.67 UJ 0.103 J 0.0736 J 5.59 UJ 0.195 J
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
2.4 UJ 2 UJ 1.3 UJ 0.865 UJ 0.45 UJ 10.8 UJ 0.981 U
1.6 J 2 J 2.3 J 1.51 J 1.77 J 3.16 J 2.92 

0.59 UJ 0.49 UJ 0.67 UJ 0.446 UJ 0.232 UJ 5.59 UJ 0.505 U
4.5 J 5.4 J 5.95 J 3.89 J 3.84 J 7.26 J 8.95 
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0460 12A-0461 12A-0462 12A-0464 12A-0469 12A-0471 13B-0503

12A-0460-C3 12A-0461-C3 12A-0462-C5 12A-0464-C4 12A-0469-C2 12A-0471-C6 13B-0503-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
7.32 7.23 7.62 7.62 8.38 8.78 7.22

12A-0460-C3AS 12A-0461-C3AS 12A-0462-C5AS 12A-0464-C4AS 12A-0469-C2AS 12A-0471-C6AS 13B-0503-C2AS
1/11/2012 2/9/2012 1/10/2012 1/11/2012 1/18/2012 1/30/2012 9/30/2013

N N N N N N N

2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
4.38 UJ 4.16 UJ 3.6 UJ 1.98 UJ 0.338 UJ 0.328 U 0.326 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
4.38 UJ 4.16 UJ 3.6 UJ 1.98 UJ 0.338 UJ 0.328 U 0.326 U
11 UJ 10.5 UJ 9.04 UJ 4.97 UJ 0.85 UJ 0.826 U 0.82 U

2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.0475 J 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
4.38 UJ 4.16 UJ 3.6 UJ 1.98 UJ 0.338 UJ 0.328 U 0.326 U
4.38 UJ 4.16 UJ 3.6 UJ 1.98 UJ 0.338 UJ 0.328 U 0.326 U
4.38 UJ 4.16 UJ 3.6 UJ 1.98 UJ 0.338 UJ 0.328 U 0.326 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
4.38 UJ 4.16 UJ 3.6 UJ 1.98 UJ 0.338 UJ 0.328 U 0.326 U
4.38 UJ 4.16 UJ 3.6 UJ 1.98 UJ 0.338 UJ 0.328 U 0.326 U
2.26 UJ 0.729 J 1.85 UJ 0.324 J 0.142 J 0.169 U 0.168 U
0.533 J 2.14 UJ 1.85 UJ 0.297 J 0.223 J 0.0833 J 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
1.09 J 0.65 J 1.17 J 1.18 J 0.448 J 0.0764 J 0.168 U

2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.0794 J 0.169 U 0.168 U
3.22 J 1.93 J 2.45 J 2.63 J 1.88 J 0.504 0.168 U
3.36 J 2.15 J 2.67 J 2.92 J 2.13 J 0.528 0.168 U
3.94 J 3.35 J 3.37 J 3.79 J 3.07 J 0.623 0.168 U
2.18 J 1.79 J 1.67 J 1.9 J 1.5 J 0.356 0.168 U
1.73 J 1.2 J 1.49 J 1.41 J 1.05 J 0.269 0.168 U

2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
44.8 J 45.8 J 38.3 J 39.4 J 6.06 J 0.0641 J 0.1 J

2.26 UJ 2.14 UJ 1.36 J 1.02 UJ 0.28 UJ 0.169 U 0.168 U
4.38 UJ 4.16 UJ 3.6 UJ 1.98 UJ 0.338 UJ 0.328 U 0.326 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.18 J 0.169 U 0.168 U
4.08 J 2.89 J 3.06 J 3.36 J 2.21 J 0.609 0.0488 J

2.26 UJ 2.14 UJ 1.85 UJ 0.517 J 0.424 J 0.0933 J 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.0516 J 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.0876 J 0.169 U 0.168 U
8.87 J 1.38 J 5.64 J 6.13 J 0.303 J 0.328 U 0.326 U
6.37 J 4.58 J 5.73 J 5.87 J 3.89 J 0.425 0.0793 J

2.26 UJ 0.586 J 1.85 UJ 0.432 J 0.174 J 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U

1.8 J 1.4 J 1.47 J 1.68 J 1.34 J 0.294 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.0573 J 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
4.38 UJ 4.16 UJ 3.6 UJ 1.98 UJ 0.338 UJ 0.328 U 0.326 U
2.98 J 2.51 J 2.38 J 2.24 J 1.7 J 0.177 0.168 U

2.26 UJ 2.14 UJ 1.85 UJ 1.02 UJ 0.174 UJ 0.169 U 0.168 U
8.23 J 4.78 J 5.75 J 5.7 J 3.48 J 0.957 0.0908 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
13B-0507 13B-0511 13B-0512 13B-0513 13B-0514 2008 CLRC-045 2008 CLRC-048

13B-0507-C3 13B-0511-C1 13B-0512-G1 13B-0513-G1 13B-0514-G1 08A-045-C2 08A-048-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
7.31 8.7 8.85 8.89 8.92 7 7.44

13B-0507-C3AS 13B-0511-C1AS 13B-0512-G1AS 13B-0513-G1AS 13B-0514-G1AS 08A-0045-C2AS 08A-0048-C2AS
10/1/2013 10/8/2013 9/25/2013 10/2/2013 9/25/2013 8/20/2008 7/31/2008

N N N N N N N

0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.0558 J
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.328 U 0.445 UJ 0.39 UJ 1.47 UJ 0.367 UJ 2.5 UJ 0.364 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.328 U 0.445 UJ 0.39 UJ 1.47 UJ 0.367 UJ 2.5 UJ 0.364 UJ
0.826 UJ 1.12 UJ 0.98 UJ 3.7 UJ 0.923 UJ 6.3 UJ 0.915 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.0526 J 0.201 UJ 0.757 UJ 0.055 J 1.3 UJ 0.15 J
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.328 U 0.445 UJ 0.39 UJ 1.47 UJ 0.367 UJ 2.5 UJ 0.364 UJ
0.328 U 0.445 UJ 0.39 UJ 1.47 UJ 0.367 UJ 2.5 UJ 0.364 UJ
0.328 U 0.445 UJ 0.39 UJ 1.47 UJ 0.367 UJ 2.5 UJ 0.364 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.149 J
0.328 U 0.445 UJ 0.39 UJ 1.47 UJ 0.367 UJ 2.5 UJ 0.364 UJ
0.328 U 0.445 UJ 0.39 UJ 1.47 UJ 0.367 UJ 2.5 UJ 0.364 UJ
0.129 J 0.107 J 0.0567 J 0.757 UJ 0.17 J 0.35 J 0.256 J
0.189 0.268 J 0.152 J 0.282 J 0.28 J 0.46 J 0.534 J

0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.0745 J
0.197 0.399 J 0.216 J 0.544 J 0.514 J 0.66 J 0.736 J

0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.0508 J 0.0979 J 0.0567 J 0.21 J 0.0874 J 0.48 J 0.111 J
0.853 1.64 J 0.971 J 1.87 J 1.69 J 2.8 J 2.95 J
0.854 1.96 J 0.964 J 2.06 J 1.57 J 2.4 J 2.69 J
1.03 3.26 J 1.66 J 3.15 J 2.29 J 2.4 J 2.62 J
0.518 1.64 J 0.784 J 1.65 J 1.17 J 1.9 J 1.55 J
0.385 0.888 J 0.468 J 1.13 J 0.828 J 2 J 2.17 J

0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.178 7.12 J 2.88 J 19 J 4.52 J 37 J 3.48 J

0.169 U 0.229 UJ 0.108 J 0.757 UJ 0.158 J 1.3 UJ 0.187 UJ
0.328 U 0.445 UJ 0.39 UJ 1.47 UJ 0.367 UJ 1.3 UJ 0.187 UJ
0.0482 J 0.141 J 0.0954 J 0.757 UJ 0.145 J 1.3 UJ 0.11 J

1.1 2.3 J 1.24 J 2.61 J 2.1 J 3.7 J 3.73 J
0.167 J 0.386 J 0.189 J 0.484 J 0.26 J 0.57 J 0.888 J
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.0463 J 1.3 UJ 0.0631 J
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.0677 J
0.328 U 0.329 J 0.14 J 2.04 J 0.249 J 3.8 J 0.12 J

1.28 2.86 J 1.89 J 3.47 J 2.83 J 5.1 J 5.14 J
0.104 J 0.132 J 0.0739 J 0.757 UJ 0.189 J 0.46 J 0.238 J
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.426 1.38 J 0.716 J 1.27 J 1.04 J 1.4 J 1.59 J

0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.0693 J 0.201 UJ 0.757 UJ 0.0612 J 1.3 UJ 0.202 J
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.139 J 0.39 J 0.187 UJ
0.328 U 0.445 UJ 0.39 UJ 1.47 UJ 0.367 UJ 2.5 UJ 0.364 UJ
0.469 1.16 J 0.683 J 1.29 J 1.37 J 2.3 J 1.61 J

0.169 U 0.229 UJ 0.201 UJ 0.757 UJ 0.189 UJ 1.3 UJ 0.187 UJ
1.51 3.05 J 1.76 J 3.74 J 2.96 J 6.4 J 5.45 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
2008 CLRC-050 2008 CLRC-057 2008 CLRC-106 2008 CLRC-107 LPRC07A LPRC07B LPRC07C

08A-050-C1 08A-057-C1 08A-106-C1 08A-107-C2 LPRC07A LPRC07B LPRC07C
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR 2R 2R PR PR PR
7.97 8.99 8.03 8.03 6.23 6.87 6.96

08A-0050-C1AS 08A-0057-C1AS 08A-0106-C1AS 08A-0107-C2AS LPRC07A LPRC07B LPRC07C
9/3/2008 8/4/2008 9/22/2008 9/22/2008 8/12/2010 8/12/2010 8/16/2010

N N N N N N N

0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U
0.17 U 1.38 UJ 0.17 U 0.17 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.33 U 2.67 UJ 0.33 U 0.33 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.33 U 2.67 UJ 0.33 U 0.33 U 0.55 UJ 0.58 UJ 0.28 U
0.83 U 6.72 UJ 0.83 U 0.83 U 2.2 UJ 2.3 UJ 1.1 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.33 U 2.67 UJ 0.33 U 0.33 U 0.55 UJ 0.58 UJ 0.28 UJ
0.33 U 2.67 UJ 0.33 U 0.33 U 0.55 UJ 0.58 UJ 0.28 U
0.33 U 2.67 UJ 0.33 U 0.33 U 2.2 UJ 2.3 UJ 1.1 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.33 U 2.67 UJ 0.33 U 0.33 U 0.55 UJ 0.58 UJ 0.28 U
0.33 U 2.67 UJ 0.33 U 0.33 U 1.1 UJ 1.2 UJ 0.56 U
0.08 J 0.322 J 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U

0.091 J 0.421 J 0.17 U 0.17 U 0.43 J 0.38 J 0.28 U
0.069 J 1.38 UJ 0.17 U 0.17 U 2.6 J 1.9 J 0.28 U
0.25 0.903 J 0.17 U 0.062 J 0.68 J 0.61 J 0.18 J

0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.033 J 0.366 J 0.17 U 0.17 U 0.79 J 0.65 J  R

1.1 3.23 J 0.13 J 0.24 2.6 J 2.3 J 0.57 
0.94 3.18 J 0.18 0.24 2.9 J 2.5 J 0.63 
0.91 3.14 J 0.16 J 0.24 2.9 J 3.1 J 0.78 J
0.76 2.2 J 0.13 J 0.16 J 2.2 J 2.1 J 0.5 
0.96 2.76 J 0.15 J 0.23 2.8 J 2.3 J 0.58 J

0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U

2.2 33.7 J 0.092 J 0.16 J 9.8 J 12 J 4.6 
0.58 1.38 UJ 0.17 U 0.17 U 9.7 J 0.34 J 0.16 J

0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.1 J 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
1.3 3.82 J 0.17 0.29 3.4 J 3 J 0.73 

0.26 0.745 J 0.17 U 0.05 J 0.82 J 0.56 J 0.19 J
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.079 J 3.5 J 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U

2.2 6.05 J 0.18 0.52 4.8 J 4 J 1.3 
0.1 J 0.353 J 0.17 U 0.17 U 0.32 J 0.58 UJ 0.28 U

0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.64 2.15 J 0.12 J 0.15 J 2 J 1.9 J 0.46 

0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.31 J 0.29 J 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.17 U 1.38 UJ 0.17 U 0.17 U 0.55 UJ 0.58 UJ 0.28 U
0.33 U 2.67 UJ 0.33 U 0.33 U 2.2 UJ 2.3 UJ 1.1 U

1 2.75 J 0.066 J 0.25 1.9 J 1.5 J 0.44 
0.52 1.38 UJ 0.17 U 0.17 U 0.43 J 0.35 J 0.28 U
2.2 6.7 J 0.19 0.49 5 J 4.2 J 1.3 
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E
LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.4 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
6.9 7.51 8.36 6.81 8.48 6.65 6.94

LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E
8/12/2010 8/13/2010 8/13/2010 11/12/2009 11/11/2009 11/4/2009 11/3/2009

N N N N N N N

0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ

0.63 UJ 0.57 UJ 0.51 UJ 0.37 UJ 0.52 UJ 0.92 UJ 0.62 UJ

0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
2.5 UJ 2.3 UJ 2.1 UJ 3.7 UJ 2.5 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
2.5 UJ 2.3 UJ 2.1 UJ 1.5 UJ 2.1 UJ 3.7 UJ 2.5 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ  R 0.51 UJ 0.37 UJ 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
1.3 UJ 1.1 UJ 1 UJ 0.75 UJ 1 UJ 1.9 UJ 1.2 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.39 J 0.31 J 0.29 J 0.37 U 0.52 UJ 0.92 UJ 0.42 J
1.1 J 1.2 J 0.82 J 0.19 J 0.52 UJ 0.59 J 0.94 J
0.73 J 0.42 J 0.4 J 0.2 J 0.44 J 0.92 UJ 0.56 J

0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
1.3 UJ 1.4 J 1.2 J 0.6 J 1 J 0.92 UJ 0.93 J
2.2 J 1.6 J 1.6 J 0.8 2.3 J 1.8 J 2.4 J
2.5 J 1.9 J 1.9 J 0.9 2.3 J 1.8 J 2.6 J
2.9 J 1.9 J 2.3 J 1.2 J 3 J 2.2 J 3.4 J
2.1 J 1.5 J 1.6 J 0.81 1.6 J 1.4 J 2.2 J
2.6 J 2.4 J 2.1 J 1 J 2.5 J 1.4 J 2.2 J

0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ

12 J 22 J 7.3 J 4.9 8.1 J 52 J 13 J
1.1 J 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.52 J 0.62 UJ

0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.32 J

3 J 2.1 J 2.2 J 1.2 2.9 J 2.1 J 3.1 J
0.58 J 0.5 J 0.49 J 0.22 J 0.51 J 0.92 UJ 0.62 J

0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.38 J 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ

0.63 UJ 0.57 UJ 0.51 UJ 1.8 0.31 J 0.65 J 0.41 J
4.1 J 3.4 J 3.4 J 1.5 4.9 J 3.7 J 4.7 J

0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ  R 0.51 UJ 0.37 UJ 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ

1.9 J 1.4 J 1.5 J 0.67 1.5 J 1.2 J 1.9 J
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.31 J
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
2.5 UJ 2.3 UJ 2.1 UJ 1.5 UJ 2.1 UJ 3.7 UJ 2.5 UJ
1.5 J 1 J 1.2 J 0.55 1.8 J 1.3 J 1.4 J

0.63 UJ 0.57 UJ 0.51 UJ 0.37 U 0.52 UJ 0.92 UJ 0.62 UJ
4.3 J 3.1 J 3.1 J 1.3 4 J 3.9 J 4.5 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 9-12
LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G LPRT09G 11B-0302
LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G LPRT09G 11B-0302-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
7.05 7.33 7.43 8.71 8.89 8.89 10.67

LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G LPRT09G-FD 11B-0302-C1AS
11/3/2009 11/4/2009 11/3/2009 11/2/2009 11/2/2009 11/2/2009 10/26/2011

N N N N N FD N

0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.507 U
0.507 U

0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.985 U

0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 UJ 0.22 UJ 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.985 U
1.8 UJ 2.4 UJ 1.9 UJ 2.7 UJ 0.91 UJ 0.9 UJ 2.48 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 UJ 0.22 UJ 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 UJ 0.22 UJ 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.28 J 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 UJ 0.22 UJ 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 UJ 0.22 UJ 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 UJ 0.22 UJ 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.985 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.985 U
1.8 UJ 2.4 UJ 1.9 UJ 2.7 UJ 0.91 UJ 0.9 UJ 0.985 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 UJ 0.22 UJ 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.985 U
0.89 UJ 1.2 UJ 0.95 UJ 1.3 UJ 0.46 UJ 0.45 UJ 0.985 U
0.41 J 0.6 UJ 0.31 J 0.67 UJ 0.23 U 0.22 U 0.177 J
0.44 J 0.48 J 0.85 J 0.35 J 0.23 U 0.22 U 0.245 J

0.44 UJ 0.63 J 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
1.2 J 0.83 J 1.3 J 0.52 J 0.23 U 0.22 U 0.495 J

0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.33 J 0.99 J 0.54 J 0.55 J 0.23 UJ 0.22 UJ 0.112 J
2.6 J 3.6 J 4.6 J 2.2 J 0.23 U 0.22 U 2.18 
2.5 J 3.3 J 4.2 J 2.5 J 0.23 UJ 0.22 UJ 2.26 
2.4 J 3.6 J 4.5 J 3.2 J 0.14 J 0.12 J 3.14 
1.5 J 2.4 J 2.8 J 2.2 J 0.23 U 0.22 U 1.57 
1.8 J 3.3 J 3 J 2.3 J 0.23 UJ 0.22 UJ 1.25 

0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U

8.3 J 14 J 20 J 12 J 1.1 J 0.9 J 10.2 
0.44 UJ 0.34 J 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.266 J
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 UJ 0.22 UJ 0.985 U
0.44 UJ 0.45 J 0.4 J 0.67 UJ 0.23 UJ 0.22 UJ 0.203 J

2.9 J 5.9 J 4.8 J 3 J 0.23 UJ 0.11 J 2.72 
0.52 J 0.75 J 0.94 J 0.63 J 0.23 UJ 0.22 UJ 0.409 J

0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 UJ 0.22 UJ 0.507 U
0.27 J 0.6 UJ 1.3 J 0.58 J 0.23 UJ 0.22 UJ 0.18 J
4.7 J 7.2 J 8.9 J 4.4 J 0.19 J 0.2 J 4.51 
0.37 J 0.6 UJ 0.42 J 0.67 UJ 0.23 U 0.22 U 0.229 J

0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U

0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U

1.4 J 2.1 J 2.4 J 1.9 J 0.23 UJ 0.22 UJ 1.32 
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.29 J 0.33 J 0.33 J 0.67 UJ 0.23 U 0.22 U 0.507 U

0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
1.8 UJ 2.4 UJ 1.9 UJ 2.7 UJ 0.91 UJ 0.9 UJ 0.985 U
1.9 J 2.2 J 2.9 J 1.4 J 0.23 UJ 0.22 UJ 1.97 

0.44 UJ 0.6 UJ 0.47 UJ 0.67 UJ 0.23 U 0.22 U 0.507 U
5.2 J 6.3 J 8.9 J 4.3 J 0.21 J 0.23 4.02 
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
11B-0304 11B-0306 11B-0308 11B-0327 11B-0329 11B-0330 12A-0473

11B-0304-C1 11B-0306-C3 11B-0308-C2 11B-0327-C2 11B-0329-C3 11B-0330-C2 12A-0473-C5
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
10.69 10.72 10.74 10.9 10.9 10.92 9.14

11B-0304-C1AS 11B-0306-C3AS 11B-0308-C2AS 11B-0327-C2AS 11B-0329-C3AS 11B-0330-C2AS 12A-0473-C5AS
10/10/2011 10/18/2011 10/11/2011 9/20/2011 9/14/2011 10/13/2011 1/12/2012

N N N N N N N

0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 UJ 0.169 U
1.58 UJ 1.41 UJ 0.704 UJ 2.1 UJ 17.9 UJ 2.63 U 0.329 U

0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
1.58 UJ 1.41 UJ 0.704 UJ 2.1 UJ 17.9 UJ 2.63 U 0.329 U
3.98 UJ 3.56 UJ 1.77 UJ 5.27 UJ 45 UJ 6.61 U 0.827 U

0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.184 J 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.0439 J
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
1.58 UJ 1.41 UJ 0.704 UJ 2.1 UJ 17.9 UJ 2.63 U 0.329 U
1.58 UJ 1.41 UJ 0.704 UJ 2.1 UJ 17.9 UJ 2.63 U 0.329 U
1.58 UJ 1.41 UJ 0.704 UJ 2.1 UJ 17.9 UJ 2.63 U 0.329 U

0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
1.58 UJ 1.41 UJ 0.704 UJ 2.1 UJ 17.9 UJ 2.63 U 0.329 U
1.58 UJ 1.41 UJ 0.704 UJ 2.1 UJ 17.9 UJ 2.63 U 0.329 U
0.384 J 0.508 J 0.192 J 0.278 J 9.21 UJ 1.35 U 0.105 J
0.362 J 0.34 J 0.213 J 0.475 J 9.21 UJ 0.304 J 0.18 

0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.76 J 0.964 J 0.465 J 1.01 J 9.21 UJ 0.673 J 0.351 

0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.131 J 0.199 J 0.363 UJ 0.375 J 9.21 UJ 0.253 J 0.0491 J
3.62 J 3.77 J 2.52 J 3.06 J 9.21 UJ 2.67 1.57 
3.76 J 3.47 J 2.47 J 3.5 J 5.41 J 2.41 1.67 
5.23 J 5.1 J 3.95 J 5.51 J 6.46 J 3.52 2.4 
2.68 J 2.45 J 1.94 J 2.38 J 9.21 UJ 1.87 1.18 
2.16 J 2.08 J 1.34 J 1.42 J 9.21 UJ 1.33 J 0.81 

0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U

11.9 J 13.9 J 8.92 J 40.6 J 287 J 29.2 3.05 
0.35 J 0.342 J 0.258 J 1.08 UJ 9.21 UJ 1.35 U 0.161 J

1.58 UJ 1.41 UJ 0.704 UJ 2.1 UJ 17.9 UJ 2.63 U 0.329 U
0.268 J 0.454 J 0.197 J 1.08 UJ 9.21 UJ 1.35 U 0.162 J
4.65 J 4.74 J 3.2 J 4.24 J 9.21 UJ 3.31 1.7 

0.731 J 0.672 J 0.516 J 0.712 J 9.21 UJ 0.57 J 0.305 
0.815 UJ 0.286 J 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.0408 J
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.336 J 0.254 J 0.184 J 21.5 J 9.29 J 6.67 0.385 
6.69 J 7.56 J 4.8 J 6.35 J 3.88 J 4.94 3.1 

0.403 J 0.502 J 0.241 J 0.431 J 9.21 UJ 1.35 U 0.128 J
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 UJ 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U

2.31 J 2.12 J 1.56 J 2 J 9.21 UJ 1.48 1.12 
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.0606 J
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.039 J
1.58 UJ 1.41 UJ 0.704 UJ 2.1 UJ 17.9 UJ 2.63 U 0.329 U
3.45 J 4.67 J 2.22 J 2.63 J 9.21 UJ 2.1 1.39 

0.815 UJ 0.728 UJ 0.363 UJ 1.08 UJ 9.21 UJ 1.35 U 0.169 U
6.62 J 7 J 4.52 J 7.22 J 4.25 J 5.9 2.78 
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12A-0476 12A-0477 12E-0355 12E-0356 12E-0357 12E-0358 12E-0359

12A-0476-C3 12A-0477-C2 12E-0355-C03 12E-0356-C04 12E-0357-C03 12E-0358-C01 12E-0359-C05
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
9.6 9.8 10.75 10.77 10.83 10.88 10.94

12A-0476-C3AS 12A-0477-C2AS 12E-0355-C3AS 12E-0356-C4AS 12E-0357-C3AS 12E-0358-C1AS 12E-0359-C5AS
2/7/2012 2/8/2012 5/22/2012 5/23/2012 5/24/2012 5/22/2012 5/23/2012

N N N N N N N

0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 UJ 0.169 UJ 0.168 UJ 0.169 U 0.168 UJ
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U

1.7 UJ 0.349 UJ 0.327 U 0.327 U 0.326 U 0.329 U 0.327 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U

1.7 UJ 0.349 UJ 0.327 U 0.327 U 0.326 U 0.329 U 0.327 U
4.27 UJ 0.878 UJ 0.821 U 0.823 U 0.821 U 0.827 U 0.822 U

0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.0582 J 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U

1.7 UJ 0.349 UJ 0.327 U 0.327 U 0.326 U 0.329 U 0.327 U
1.7 UJ 0.349 UJ 0.327 U 0.327 U 0.326 U 0.329 U 0.327 U
1.7 UJ 0.349 UJ 0.327 U 0.327 U 0.326 U 0.329 U 0.327 U

0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U

1.7 UJ 0.349 UJ 0.327 U 0.327 U 0.326 U 0.329 U 0.327 U
1.7 UJ 0.349 UJ 0.327 U 0.327 U 0.326 U 0.329 U 0.327 U
0.314 J 0.179 J 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U

0.5 J 0.338 J 0.168 U 0.169 U 0.168 U 0.169 U 0.104 J
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.833 J 0.529 J 0.168 U 0.169 U 0.168 U 0.118 J 0.104 J

0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.173 J 0.123 J 0.15 J 0.169 U 0.168 U 0.169 U 0.168 U
3.53 J 2.54 J 0.148 J 0.0433 J 0.168 U 0.904 0.552 
3.64 J 2.73 J 0.146 J 0.0439 J 0.168 U 0.913 0.659 
5.23 J 4.25 J 0.228 0.0641 J 0.168 U 1.12 0.864 
2.58 J 2.02 J 0.0994 J 0.169 U 0.168 U 0.539 0.444 
1.83 J 1.29 J 0.0675 J 0.169 U 0.168 U 0.459 0.263 

0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U

19.8 J 7.91 J 0.197 0.169 U 0.168 U 0.0539 J 0.0999 J
0.875 UJ 0.228 J 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U

1.7 UJ 0.349 UJ 0.327 U 0.327 U 0.326 U 0.329 U 0.327 U
0.26 J 0.22 J 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
4.61 J 3.24 J 0.166 J 0.169 U 0.168 U 0.814 0.514 
0.74 J 0.63 J 0.168 U 0.169 U 0.168 U 0.141 J 0.12 J

0.875 UJ 0.0666 J 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.0664 J 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U

1.75 J 0.171 J 0.15 J 0.327 U 0.326 U 0.329 U 0.157 J
6.59 J 4.44 J 0.254 0.0849 J 0.168 U 1.53 0.816 

0.357 J 0.212 J 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U

2.19 J 1.76 J 0.09 J 0.169 U 0.168 U 0.485 0.38 
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.0679 J 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
0.227 J 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
1.7 UJ 0.349 UJ 0.327 U 0.327 U 0.326 U 0.329 U 0.327 U
2.69 J 2.01 J 0.0976 J 0.0436 J 0.168 U 0.359 0.317 

0.875 UJ 0.18 UJ 0.168 U 0.169 U 0.168 U 0.169 U 0.168 U
7.15 J 4.68 J 0.264 0.0803 J 0.168 U 1.59 0.84 
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0360 12E-0360 12E-0361 12E-0362 12E-0363 12E-0364 13B-0520

12E-0360-C02 12E-0360-C02 12E-0361-C01 12E-0362-C01 12E-0363-C02 12E-0364-C02 13B-0520-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
10.96 10.96 10.98 11.02 11.07 11.1 9.37

12E-0360-C2AS 12E-0360-C2AT 12E-0361-C1AS 12E-0362-C1AS 12E-0363-C2AS 12E-0364-C2AS 13B-0520-G1AS
5/22/2012 5/22/2012 5/21/2012 5/23/2012 5/23/2012 5/23/2012 10/3/2013

N FD N N N N N

0.168 U 0.168 U 0.169 U 0.169 U 0.0651 J 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 UJ 0.168 UJ 0.17 UJ 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.325 U 0.326 U 0.328 U 0.329 U 0.325 U 0.331 U 0.767 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.325 U 0.326 U 0.328 U 0.329 U 0.325 U 0.331 U 0.767 UJ
0.818 U 0.819 U 0.826 U 0.826 U 0.818 U 0.832 U 1.93 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.214 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.325 U 0.326 U 0.328 U 0.329 U 0.325 U 0.331 U 0.767 UJ
0.325 U 0.326 U 0.328 U 0.329 U 0.325 U 0.331 U 0.767 UJ
0.325 U 0.326 U 0.328 U 0.329 U 0.325 U 0.331 U 0.767 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.325 U 0.326 U 0.328 U 0.329 U 0.325 U 0.331 U 0.767 UJ
0.325 U 0.326 U 0.328 U 0.329 U 0.325 U 0.331 U 0.767 UJ
0.0684 J 0.0382 J 0.169 U 0.169 U 0.393 0.1 J 0.124 J
0.0504 J 0.0792 J 0.169 U 0.0466 J 0.119 J 0.17 U 0.207 J
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.155 J 0.14 J 0.169 U 0.0654 J 0.98 0.184 0.355 J
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.147 J 0.169 U 0.147 J 0.159 J 0.17 U 0.0944 J
0.556 0.494 0.0435 J 0.338 1.9 0.612 2 J
0.528 0.512 0.0359 J 0.437 1.44 0.589 2.1 J
0.735 0.733 0.0571 J 0.699 2 0.857 3.36 J
0.357 0.37 0.169 U 0.393 0.851 0.384 1.62 J
0.278 0.191 0.169 U 0.243 0.717 0.266 1.2 J

0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.342 0.436 0.169 U 0.945 0.462 0.111 J 7.02 J
0.12 J 0.069 J 0.169 U 0.169 U 0.0751 J 0.17 U 0.298 J

0.325 U 0.326 U 0.328 U 0.329 U 0.325 U 0.331 U 0.767 UJ
0.0639 J 0.0523 J 0.169 U 0.169 U 0.587 0.112 J 0.155 J
0.524 0.596 0.0484 J 0.415 1.65 0.6 2.7 J

0.0993 J 0.0921 J 0.169 U 0.105 J 0.243 0.0955 J 0.376 J
0.168 U 0.168 U 0.169 U 0.169 U 0.39 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.154 J 0.162 J 0.328 U 0.205 J 0.161 J 0.152 J 0.618 J
1.05 0.842 0.0925 J 0.635 3.96 1.39 3.41 J

0.0618 J 0.0534 J 0.169 U 0.169 U 0.452 0.0759 J 0.139 J
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.312 0.29 0.169 U 0.304 0.781 0.36 1.32 J

0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.242 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.325 U 0.326 U 0.328 U 0.329 U 0.325 U 0.331 U 0.767 UJ
0.648 0.562 0.169 U 0.221 4.2 0.81 1.55 J

0.168 U 0.168 U 0.169 U 0.169 U 0.168 U 0.17 U 0.395 UJ
0.953 1.02 0.086 J 0.64 3.55 1.12 4.06 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0522 13B-0522 13B-0523 13B-0524 13B-0525 13B-0527 13B-0534

13B-0522-G1 13B-0522-G1 13B-0523-G2 13B-0524-G1 13B-0525-C2 13B-0527-C1 13B-0534-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
9.5 9.5 9.61 9.73 9.85 9.99 10.07

13B-0522-G1AS 13B-0522-G1AT 13B-0523-G2AS 13B-0524-G1AS 13B-0525-C2AS 13B-0527-C1AS 13B-0534-G1AS
10/4/2013 10/4/2013 10/23/2013 10/9/2013 10/9/2013 10/8/2013 10/7/2013

N FD N N N N N

0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.574 UJ 0.547 UJ 0.617 UJ 0.792 UJ 0.413 UJ 0.327 U 1.96 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.574 UJ 0.547 UJ 0.617 UJ 0.792 UJ 0.413 UJ 0.327 U 1.96 UJ
1.44 UJ 1.38 UJ 1.55 UJ 1.99 UJ 1.04 UJ 0.823 U 4.94 UJ

0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.073 J 0.055 J 0.318 UJ 0.408 UJ 0.0671 J 0.168 U 1.01 UJ

0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.574 UJ 0.547 UJ 0.617 UJ 0.792 UJ 0.413 UJ 0.327 UJ 1.96 UJ
0.574 UJ 0.547 UJ 0.617 UJ 0.792 UJ 0.413 UJ 0.327 U 1.96 UJ
0.574 UJ 0.547 UJ 0.617 UJ 0.792 UJ 0.413 UJ 0.327 U 1.96 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.574 UJ 0.547 UJ 0.617 UJ 0.792 UJ 0.413 UJ 0.327 U 1.96 UJ
0.574 UJ 0.547 UJ 0.617 UJ 0.792 UJ 0.413 UJ 0.327 U 1.96 UJ
0.121 J 0.0915 J 0.318 UJ 0.32 J 0.122 J 0.168 U 1.01 UJ
0.334 J 0.213 J 0.146 J 0.55 J 0.378 J 0.168 U 0.353 J

0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.407 J 0.282 J 0.169 J 1.01 J 0.48 J 0.168 U 0.61 J

0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.113 J 0.0915 J 0.0752 J 0.094 J 0.0944 J 0.168 U 0.162 J
1.94 J 1.33 J 0.842 J 4.02 J 1.98 J 0.0544 J 2.74 J
2.21 J 1.43 J 1.01 J 4.12 J 2.35 J 0.0627 J 3.14 J
3.55 J 2.3 J 1.65 J 5.86 J 3.5 J 0.112 J 4.63 J
1.79 J 1.23 J 0.812 J 3.03 J 1.81 J 0.0612 J 2.46 J
1.24 J 0.865 J 0.576 J 1.7 J 1.13 J 0.0893 J 1.55 J

0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ

9.6 J 6.96 J 4.34 J 3.95 J 5.87 J 0.259 18.9 J
0.204 J 0.221 J 0.0958 J 0.408 UJ 0.193 J 0.168 U 1.01 UJ

0.574 UJ 0.547 UJ 0.617 UJ 0.792 UJ 0.413 UJ 0.327 UJ 1.96 UJ
0.145 J 0.102 J 0.318 UJ 0.222 J 0.156 J 0.168 U 1.01 UJ
2.88 J 1.98 J 1.24 J 4.34 J 2.65 J 0.079 J 3.5 J

0.455 J 0.338 J 0.215 J 0.693 J 0.398 J 0.168 U 0.565 J
0.296 UJ 0.282 UJ 0.318 UJ 0.117 J 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.1 J 0.168 U 1.01 UJ
0.504 J 0.33 J 0.501 J 0.286 J 0.226 J 0.327 U 1.16 J
3.32 J 2.29 J 1.62 J 6.37 J 3.16 J 0.0998 J 4.63 J

0.146 J 0.0938 J 0.318 UJ 0.395 J 0.163 J 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ

1.45 J 0.974 J 0.692 J 2.59 J 1.57 J 0.0491 J 2.07 J
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.0814 J 0.0716 J 0.318 UJ 0.408 UJ 0.0799 J 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ
0.574 UJ 0.547 UJ 0.617 UJ 0.792 UJ 0.413 UJ 0.327 U 1.96 UJ

1.38 J 0.977 J 0.501 J 3.49 J 1.4 J 0.168 U 1.8 J
0.296 UJ 0.282 UJ 0.318 UJ 0.408 UJ 0.213 UJ 0.168 U 1.01 UJ

3.93 J 2.61 J 1.69 J 6.71 J 3.37 J 0.108 J 5.11 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0534 13B-0536 13B-0539 13B-0539 13B-0542 13B-0543 13B-0548

13B-0534-G1 13B-0536-C3 13B-0539-G2 13B-0539-G2 13B-0542-C3 13B-0543-G1 13B-0548-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
10.07 10.22 10.45 10.45 11.01 11.19 11.46

13B-0534-G1AT 13B-0536-C3AS 13B-0539-G2AS 13B-0539-G2AT 13B-0542-C3AS 13B-0543-G1AS 13B-0548-C2AS
10/7/2013 10/10/2013 10/16/2013 10/16/2013 10/11/2013 10/11/2013 10/18/2013

FD N N FD N N N

0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U

1.5 UJ 0.655 U 0.746 UJ 0.699 UJ 0.989 U 0.603 UJ 0.99 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U

1.5 UJ 0.655 U 0.746 UJ 0.699 UJ 0.989 U 0.603 UJ 0.99 U
3.78 UJ 1.65 U 1.88 UJ 1.76 UJ 2.49 U 1.52 UJ 2.49 U

0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.197 J 0.0961 J 0.114 J 0.231 J 0.31 UJ 0.484 J
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U

1.5 UJ 0.655 UJ 0.746 UJ 0.699 UJ 0.989 UJ 0.603 UJ 0.99 U
1.5 UJ 0.655 U 0.746 UJ 0.699 UJ 0.989 UJ 0.603 UJ 0.99 U
1.5 UJ 0.655 U 0.746 UJ 0.699 UJ 0.989 U 0.603 UJ 0.99 U

0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U

1.5 UJ 0.655 U 0.746 UJ 0.699 UJ 0.989 U 0.603 UJ 0.99 U
1.5 UJ 0.655 U 0.746 UJ 0.699 UJ 0.989 U 0.603 UJ 0.99 U
0.173 J 0.325 J 0.179 J 0.196 J 2.29 0.146 J 0.977 
0.409 J 0.673 0.385 J 0.426 J 0.868 0.32 J 0.844 

0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.664 J 0.756 0.484 J 0.497 J 2.86 0.511 J 1.42 

0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.127 J 0.197 J 0.123 J 0.123 J 0.133 J 0.122 J 0.161 J
2.74 J 3.23 2.04 J 2.1 J 4.54 2.22 J 4.09 
3.28 J 3.16 2.13 J 1.88 J 3.8 2.34 J 3.85 
4.97 J 4.65 3.1 J 3.08 J 4.24 3.56 J 4.71 
2.52 J 2.31 1.58 J 1.61 J 2.18 1.69 J 2.14 
1.41 J 1.22 1.05 J 1.13 J 1.18 1.11 J 1.53 

0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U

21.2 J 0.893 4.68 J 3.94 J 0.51 U 4.42 J 4.01 
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U

1.5 UJ 0.655 U 0.746 UJ 0.699 UJ 0.989 UJ 0.603 UJ 0.99 U
0.773 UJ 0.172 J 0.114 J 0.115 J 0.51 U 0.235 J 0.227 J

3.85 J 3.73 2.94 J 2.93 J 4.88 2.73 J 5.08 
0.594 J 0.519 0.328 J 0.486 J 0.622 0.438 J 0.732 

0.773 UJ 0.0959 J 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.138 J
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U

1.39 J 0.0851 J 0.158 J 0.186 J 0.989 U 0.26 J 0.287 J
4.67 J 5.32 3.69 J 3.79 J 6.78 4.02 J 6.55 

0.208 J 0.381 0.249 J 0.268 J 1.7 0.196 J 0.786 
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 UJ
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U

2.11 J 1.93 1.26 J 1.34 J 1.73 1.51 J 1.86 
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.202 J 0.106 J 0.111 J 0.193 J 0.31 UJ 0.144 J
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U

1.5 UJ 0.655 U 0.746 UJ 0.699 UJ 0.989 U 0.603 UJ 0.99 U
1.8 J 2.69 1.43 J 1.45 J 8.67 1.92 J 4.5 

0.773 UJ 0.337 U 0.385 UJ 0.36 UJ 0.51 U 0.31 UJ 0.51 U
5.28 J 5.61 4.37 J 4.45 J 9.01 3.83 J 7.2 

Page 19 of 28
AECOM

Final

July 2017



Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0549 13B-0550 13B-0551 13B-0567 13B-0575 13B-0577 2008 CLRC-060

13B-0549-C2 13B-0550-C1 13B-0551-G2 13B-0567-G2 13B-0575-C1 13B-0577-G1 08A-060-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR 3R 3R PR
11.67 11.71 11.77 9.33 11.21 11.21 9.57

13B-0549-C2AS 13B-0550-C1AS 13B-0551-G2AS 13B-0567-G2AS 13B-0575-C1AS 13B-0577-G1AS 08A-0060-C1AS
10/17/2013 9/26/2013 9/24/2013 10/4/2013 10/17/2013 10/18/2013 8/6/2008

N N N N N N N

0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.328 U 0.389 UJ 0.833 U 0.628 UJ 0.989 U 0.423 UJ 0.806 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.328 U 0.389 UJ 0.833 U 0.628 UJ 0.989 U 0.423 UJ 0.806 UJ
0.824 U 0.978 UJ 2.09 UJ 1.58 UJ 2.49 U 1.06 UJ 2.03 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.038 J 0.0627 J 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.0864 J
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.328 U 0.389 UJ 0.833 U 0.628 UJ 0.989 U 0.423 UJ 0.806 UJ
0.328 U 0.389 UJ 0.833 U 0.628 UJ 0.989 U 0.423 UJ 0.806 UJ
0.328 U 0.389 UJ 0.833 U 0.628 UJ 0.989 U 0.423 UJ 0.806 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.328 U 0.389 UJ 0.833 U 0.628 UJ 0.989 U 0.423 UJ 0.806 UJ
0.328 U 0.389 UJ 0.833 U 0.628 UJ 0.989 U 0.423 UJ 0.806 UJ
0.167 J 0.169 J 0.244 J 0.0837 J 0.119 J 0.103 J 0.232 J
0.215 0.455 J 0.159 J 0.229 J 0.216 J 0.157 J 0.344 J

0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.251 0.646 J 0.954 0.278 J 0.398 J 0.397 J 0.627 J

0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.0429 J 0.0768 J 0.429 U 0.103 J 0.0916 J 0.0438 J 0.187 J

1.06 2.59 J 3.3 1.38 J 1.85 1.96 J 3.03 J
1.07 2.54 J 2.64 1.57 J 1.97 2.07 J 2.91 J
1.36 3.63 J 4.11 2.71 J 2.87 3.36 J 3.22 J
0.686 1.75 J 1.87 1.41 J 1.42 1.63 J 1.84 J
0.521 1.24 J 1.46 0.841 J 1.15 1.23 J 2.37 J

0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.987 4.1 J 2.22 8.14 J 9.75 2.28 J 9.79 J

0.0527 J 0.202 J 0.429 U 0.174 J 0.509 U 0.108 J 0.349 J
0.328 U 0.389 UJ 0.833 U 0.628 UJ 0.989 U 0.423 UJ 0.415 UJ
0.0607 J 0.21 J 0.429 0.105 J 0.157 J 0.279 J 0.238 J

1.39 3.23 J 3.57 2.14 J 2.55 2.64 J 3.91 J
0.226 0.445 J 0.427 J 0.337 J 0.357 J 0.577 J 0.803 J

0.169 U 0.0577 J 0.13 J 0.323 UJ 0.509 U 0.0615 J 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.0778 J 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.0783 J 0.159 J 0.125 J 0.396 J 0.192 J 0.134 J 0.398 J

1.62 4.22 J 7.71 2.39 J 4.17 4.18 J 5.22 J
0.139 J 0.225 J 0.335 J 0.0898 J 0.153 J 0.134 J 0.211 J
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 UJ 0.2 UJ 0.429 UJ 0.323 UJ 0.509 UJ 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.599 1.61 J 1.78 1.11 J 1.22 1.46 J 1.93 J

0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.0587 J 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
0.328 U 0.389 UJ 0.833 U 0.628 UJ 0.989 U 0.423 UJ 0.806 UJ
0.634 2.04 J 4.27 0.943 J 1.69 1.95 J 2.59 J

0.169 U 0.2 UJ 0.429 U 0.323 UJ 0.509 U 0.218 UJ 0.415 UJ
1.84 4.52 J 6.02 2.79 J 3.67 3.64 J 6.27 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
2008 CLRC-065 2008 CLRC-109 2008 CLRC-110 2008 CLRC-114 LPRC10A LPRC12A LPRH10A

08A-065-C1 08A-109-C3 08A-110-C2 08A-114-C3 LPRC10A LPRC12A LPRH10A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR 3R 3R PR PR PR PR
10.55 11.21 11.21 9.6 9.6 11.17 9.69

08A-0065-C1AS 08A-0109-C3AS 08A-0110-C2AS 08A-0114-C3AS LPRC10A LPRC12A LPRH10A
8/28/2008 8/21/2008 8/25/2008 9/18/2008 8/13/2010 8/13/2010 11/12/2009

N N N N N N N

0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.42 UJ 0.42 UJ 0.33 U 0.34 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.42 UJ 0.42 UJ 0.33 U 0.34 UJ 0.47 UJ 0.36 U 0.38 UJ
1.1 UJ 1 UJ 0.84 U 0.85 UJ 1.9 UJ 1.4 U
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.044 J 0.21 UJ 0.17 U 0.036 J 0.47 UJ 0.36 U 0.24 J
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.42 UJ 0.42 UJ 0.33 U 0.34 UJ 0.47 UJ 0.36 UJ 0.38 UJ
0.42 UJ 0.42 UJ 0.33 U 0.34 UJ 0.47 UJ 0.36 U 0.38 UJ
0.42 UJ 0.42 UJ 0.33 U 0.34 UJ 1.9 UJ 1.4 U 1.5 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.42 UJ 0.42 UJ 0.33 U 0.34 UJ 0.47 UJ 0.36 U 0.38 UJ
0.42 UJ 0.42 UJ 0.33 U 0.34 UJ 0.95 UJ 0.71 U 0.76 UJ
0.13 J 0.21 UJ 0.13 J 0.17 UJ 0.47 UJ 0.21 J 0.82 J
0.21 J 0.21 UJ 0.14 J 0.15 J 0.41 J 0.22 J 4.2 J

0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.21 J
0.4 J 0.21 UJ 0.4 0.21 J 0.77 J 0.44 6.3 J

0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.079 J 0.21 UJ 0.17 U 0.054 J  R  R 0.77 J
1.6 J 0.21 UJ 2.1 0.98 J 2.7 J 1.5 19 J
1.7 J 0.21 UJ 2.1 1.2 J 2.8 J 1.5 19 J
1.8 J 0.21 UJ 2.1 1.2 J 2.8 J 1.5 J 16 J
1.4 J 0.21 UJ 1.7 0.84 J 2.2 J 1 11 J
1.8 J 0.21 UJ 2.2 0.48 J 3.1 J 1.3 J 11 J

0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ

8.2 J 0.21 UJ 2.8 0.16 J 7.7 J 14 5.3 J
0.22 UJ 0.21 UJ 0.11 J 0.17 UJ 0.38 J 0.92 0.24 J
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.11 J 0.21 UJ 0.19 0.17 UJ 0.27 J 0.36 U 0.9 J
2.4 J 0.21 UJ 2.7 1.1 J 3.5 J 1.7 14 J
0.6 J 0.21 UJ 0.56 0.19 J 0.75 J 0.37 3.8 J

0.22 UJ 0.21 UJ 0.062 J 0.17 UJ 0.47 UJ 0.36 U 0.39 J
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.34 J 0.36 U 0.38 UJ
0.25 J 0.21 UJ 0.076 J 0.17 U 0.47 UJ 0.36 U 0.38 UJ
3.1 J 0.21 UJ 4.2 0.9 J 5.1 J 3 31 J
0.15 J 0.21 UJ 0.19 0.065 J 0.47 UJ 0.25 J 0.96 J

0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ

1.2 J 0.21 UJ 1.5 0.59 J 2.1 J 0.97 10 J
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.058 J 0.21 UJ 0.17 U 0.045 J 0.25 J 0.36 U 0.5 J
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ
0.42 UJ 0.42 UJ 0.33 U 0.34 UJ 1.9 UJ 1.4 U 1.5 UJ

1.4 J 0.21 UJ 2 0.4 J 2.2 J 1.4 13 J
0.22 UJ 0.21 UJ 0.17 U 0.17 UJ 0.47 UJ 0.36 U 0.38 UJ

3.4 J 0.21 UJ 4.4 1.9 J 5.2 J 3.1 32 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F
LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
10.61 10.96 11.25 9.62 10.6 10.75 11.01

LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F
11/12/2009 11/12/2009 11/12/2009 10/30/2009 10/28/2009 10/27/2009 10/29/2009

N N N N N N N

0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U

0.26 UJ 0.24 UJ 0.33 UJ 0.22 U 0.37 UJ 0.39 UJ 0.32 U

0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 UJ 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U

0.89 UJ 1.5 UJ 1.5 UJ
0.26 U 0.24 U 0.33 U 0.22 UJ 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 UJ 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.29 0.33 U 0.22 U 0.28 J 0.39 UJ 0.31 J
0.26 U 0.24 U 0.33 U 0.22 UJ 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 UJ 0.37 UJ 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 UJ 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 UJ 0.22 UJ 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
1 UJ 0.94 UJ 1.3 UJ 0.89 UJ 1.5 UJ 1.5 UJ 1.3 UJ

0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 UJ 0.24 UJ 0.33 UJ 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 UJ 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.51 UJ 0.47 UJ 0.66 UJ 0.45 UJ 0.73 UJ 0.77 UJ 0.32 UJ
0.26 U 0.6 0.33 U 0.22 U 0.34 J 0.39 UJ 0.49 
0.26 U 3.2 0.27 J 0.22 U 0.67 0.25 J 0.56 
0.26 U 0.13 J 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 1.6 0.4 0.2 J 0.89 0.45 J 1.2 
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.2 J 0.81 J 0.57 J 0.22 UJ 0.43 J 0.57 J 0.47 J
0.36 8 2.1 0.89 2.8 1.7 J 3.2
0.37 6.2 2.1 0.8 J 2.8 1.8 J 2.7
0.43 J 4.6 J 2.3 J 1.1 J 2.9 J 2.3 J 1.9 J
0.3 2.3 1.3 0.53 1.8 1.4 J 1.6 J

0.29 J 3.7 J 2.3 J 0.5 J 2.1 J 1.4 J 3 J
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 UJ
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.77 0.12 J 6.9 0.81 J 0.37 U 0.39 UJ 0.32 U

0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 UJ 0.37 U 0.39 UJ 0.27 J
0.26 U 0.24 U 0.2 J 0.15 J 0.37 U 0.39 UJ 0.18 J

0.4 7.2 2.8 1 3.8 2.5 J 3.5
0.26 U 1.1 0.43 0.18 J 0.59 0.42 J 0.55 
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 UJ 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 UJ 0.37 U 0.39 UJ 0.32 U
0.53 9.9 4.5 2 5.2 3.7 J 5.5

0.26 U 0.25 0.33 U 0.22 U 0.32 J 0.39 UJ 0.54 
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 UJ 0.24 UJ 0.33 UJ 0.22 UJ 0.37 UJ 0.39 UJ 0.32 UJ
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 2.2 1.3 0.49 J 1.6 1.2 J 1.5 

0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.37 0.33 U 0.22 U 0.34 J 0.39 UJ 0.36 
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
1 UJ 0.94 UJ 1.3 UJ 0.89 UJ 1.5 U 1.5 UJ 1.3 UJ

0.21 J 1.1 2 0.99 J 2.4 1.6 J 2.9 
0.26 U 0.24 U 0.33 U 0.22 U 0.37 U 0.39 UJ 0.32 U
0.64 9.6 3.8 1.9 5 3.2 J 5.5
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 12-15 RM 12-15 RM 12-15 RM 12-15
LPRT12D LPRT12E LPRT12E 13B-0553 13B-0554 13B-0556 13B-0561
LPRT12D LPRT12E LPRT12E 13B-0553-C1 13B-0554-G2 13B-0556-C3 13B-0561-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
11.63 11.75 11.75 12.32 12.33 12.69 13.73

LPRT12D LPRT12E LPRT12E-FD 13B-0553-C1AS 13B-0554-G2AS 13B-0556-C3AS 13B-0561-C2AS
10/23/2009 10/22/2009 10/22/2009 10/16/2013 10/14/2013 10/7/2013 9/30/2013

N N FD N N N N

0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.17 U 0.17 UJ 0.389 UJ 0.504 U

0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.329 U 0.33 UJ 0.755 UJ 0.978 U

0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 UJ 0.43 UJ 0.44 UJ 0.329 U 0.33 UJ 0.755 UJ 0.978 U
1.4 UJ 1.7 UJ 1.8 UJ 0.828 U 0.83 UJ 1.9 UJ 2.46 UJ
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.0646 J 0.0376 J 0.389 UJ 0.112 J
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.329 U 0.33 UJ 0.755 UJ 0.978 U
0.35 U 0.43 UJ 0.44 UJ 0.329 U 0.33 UJ 0.755 UJ 0.978 U
1.4 UJ 1.7 UJ 1.8 UJ 0.329 U 0.33 UJ 0.755 UJ 0.978 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 UJ 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.329 U 0.33 UJ 0.755 UJ 0.978 U
0.7 UJ 0.86 UJ 0.88 UJ 0.329 U 0.33 UJ 0.755 UJ 0.978 U
0.35 U 0.43 UJ 0.44 UJ 0.263 0.0766 J 0.156 J 0.856 
0.57 J 0.28 J 0.33 J 0.222 0.199 J 0.34 J 0.71 
0.35 U 0.28 J 0.27 J 0.17 U 0.069 J 0.389 UJ 0.504 U
0.53 J 0.58 J 0.67 J 0.39 0.244 J 0.525 J 1.32 
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.34 J 0.72 J 1.1 J 0.0732 J 0.0396 J 0.0869 J 0.114 J
3.2 J 1.9 J 2.4 J 1.37 1.3 J 2.28 J 4.66 
3.4 J 1.3 J 2 J 1.34 1.47 J 2.54 J 4.25 
2.7 J 2.5 J 2.8 J 1.84 2.28 J 3.77 J 5.6 
1.8 J 0.24 J 1.1 J 0.868 1.21 J 1.87 J 2.82 
1.7 J 1.2 J 2.4 J 0.623 0.734 J 1.18 J 2.19 

0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 13 J 14 J 3.41 3.72 J 7.1 J 8.59 
0.35 U 0.34 J 0.44 UJ 0.0518 J 0.204 J 0.228 J 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.329 U 0.33 UJ 0.755 UJ 0.978 U
0.35 U 0.43 UJ 0.44 UJ 0.0879 J 0.109 J 0.167 J 0.335 J
3.6 J 2.6 J 3.5 J 1.67 1.66 J 2.77 J 5.78 
0.58 J 0.37 J 0.53 J 0.271 0.278 J 0.412 J 0.723 
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.129 J
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.165 J 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.188 J
0.35 U 1.7 J 1.9 J 0.152 J 0.24 J 0.755 UJ 1 
2.8 J 4 J 5.5 J 2.21 2.26 J 3.93 J 8.4 

0.35 U 0.23 J 0.3 J 0.146 J 0.0944 J 0.16 J 0.669 
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U

0.43 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
1.6 J 0.99 J 1.5 J 0.742 1.03 J 1.6 J 2.26 

0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.23 J 0.0494 J 0.0414 J 0.389 UJ 0.126 J
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.256 J
1.4 U 0.86 UJ 0.88 UJ 0.329 U 0.33 UJ 0.755 UJ 0.978 U
0.93 1.6 J 2.2 J 1.24 0.966 J 1.56 J 4.67 

0.35 U 0.43 UJ 0.44 UJ 0.17 U 0.17 UJ 0.389 UJ 0.504 U
3.7 J 3.1 J 4.5 J 2.45 2.22 J 4.16 J 10.3 
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
13B-0563 13B-0563 13B-0571 13B-0574 2008 CLRC-074 2008 CLRC-082 2008 CLRC-084

13B-0563-C1 13B-0563-C1 13B-0571-C4 13B-0574-C3 08A-074-C1 08A-082-C2 08A-084-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
14.44 14.44 12.81 13.48 12.56 14.09 14.22

13B-0563-C1AS 13B-0563-C1AT 13B-0571-C4AS 13B-0574-C3AS 08A-0074-C1AS 08A-0082-C2AS 08A-0084-C1AS
9/24/2013 9/24/2013 10/4/2013 10/2/2013 8/18/2008 12/10/2008 12/9/2008

N FD N N N N N

0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 UJ 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.419 U 0.419 U 0.59 UJ 0.329 U 0.84 UJ 0.33 U 0.33 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.419 U 0.419 U 0.59 UJ 0.329 U 0.84 UJ 0.33 U 0.33 U
1.05 UJ 1.05 UJ 1.48 UJ 0.827 U 2.1 UJ 0.83 UJ 0.83 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.0545 J 0.0434 J 0.304 UJ 0.0471 J 0.43 UJ 0.17 U 0.034 J
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.419 U 0.419 U 0.59 UJ 0.329 U 0.84 UJ 0.33 U 0.33 U
0.419 U 0.419 U 0.59 UJ 0.329 U 0.84 UJ 0.33 U 0.33 U
0.419 U 0.419 U 0.59 UJ 0.329 U 0.84 UJ 0.33 U 0.33 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.419 U 0.419 U 0.59 UJ 0.329 U 0.84 UJ 0.33 U 0.33 U
0.419 U 0.419 U 0.59 UJ 0.329 UJ 0.84 UJ 0.33 U 0.33 U
0.265 0.17 J 0.131 J 0.263 0.19 J 0.097 J 0.21 
0.247 0.346 0.311 J 0.222 0.27 J 0.19 0.3 

0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.705 0.603 0.415 J 0.491 0.49 J 0.26 0.45 

0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.0711 J 0.0504 J 0.11 J 0.17 U 0.024 J

2.18 2.06 2.08 J 1.31 2.5 J 1.2 1.4 
1.72 1.76 2.42 J 1.3 2.5 J 1.3 1.3 
2.14 1.87 3.65 J 1.65 2.6 J 1.9 1.8 
1.04 0.975 1.85 J 0.867 J 1.7 J 1 0.87 
0.752 0.74 1.15 J 0.566 2.1 J 0.76 0.6 

0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.434 0.365 4.33 J 3.87 7.2 J 2 1.2 

0.216 U 0.216 U 0.218 J 0.169 U 0.21 J 0.14 J 0.093 J
0.419 U 0.419 U 0.59 UJ 0.329 U 0.43 UJ 0.17 U 0.17 U

0.26 0.0934 J 0.198 J 0.0832 J 0.22 J 0.11 J 0.099 J
2.09 2.17 2.73 J 1.57 3.2 J 1.5 1.5 
0.266 0.256 0.433 J 0.272 J 0.56 J 0.25 0.3 
0.126 J 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.061 J
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.21 J 0.056 J 0.17 U
0.419 U 0.419 U 0.204 J 0.37 0.53 J 0.33 U 0.19 J

3.26 2.72 3.65 J 2.44 4.2 J 2.5 2.8 
0.299 0.197 J 0.153 J 0.24 0.25 J 0.12 J 0.24 

0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 UJ 0.216 UJ 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.961 0.873 1.63 J 0.674 1.6 J 0.84 0.75 

0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.0803 J 0.216 U 0.304 UJ 0.0461 J 0.43 UJ 0.17 U 0.042 J
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U
0.419 U 0.419 U 0.59 UJ 0.329 U 0.84 UJ 0.33 U 0.33 U

2.08 1.37 1.61 J 1.22 2.1 J 1.1 1.5 
0.216 U 0.216 U 0.304 UJ 0.169 U 0.43 UJ 0.17 U 0.17 U

3.17 2.99 3.9 J 2.76 4.9 J 2.5 2.6 
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
2008 CLRC-085 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B

08A-085-C1 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
14.81 12.38 14.14 12.86 12.29 12.59 14.09

08A-0085-C1AS LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B
12/11/2008 8/16/2010 8/13/2010 11/12/2009 10/8/2009 10/9/2009 10/26/2009

N N N N N N N

0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U
0.34 U
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.66 U
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.66 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
1.7 U 1.1 U 1.2 U 3.3 UJ

0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.1 J 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ

0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.66 U 0.28 UJ 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.66 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.66 U 1.1 U 1.2 U 2 UJ 2.2 UJ 1.5 UJ 3.3 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.66 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.66 U 0.56 U 0.57 U 0.97 UJ 1.1 UJ 0.73 UJ 1.7 UJ
0.32 J 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.46 0.28 U 0.29 U 0.38 J 0.55 UJ 0.23 J 0.83 UJ

0.34 U 0.28 U 0.29 U 0.37 J 0.36 J 0.37 UJ 0.83 UJ
0.64 0.18 J 0.21 J 0.53 J 0.44 J 0.42 J 0.51 J

0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U  R 0.57 UJ 1.2 J 0.81 J 0.35 J 1.3 J

2.9 0.58 0.8 2.6 J 2 J 2.1 J 2.2 J
2.7 0.66 0.86 2.5 J 2.2 J 2.2 J 2.3 J
2.5 0.7 J 0.74 J 3.6 J 2.8 J 2.4 J 3.1 J
1.5 0.56 0.6 1.6 J 1 J 1 J 1.9 J
2.3 0.65 J 0.9 J 2.3 J 1.6 J 1.9 J 2.2 J

0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ

1.9 0.99 0.85 13 J 25 J 6.7 J 0.83 UJ
0.24 J 0.28 U 0.29 U 0.44 J 0.55 UJ 0.37 UJ 0.83 UJ
0.66 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.33 J 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.24 J 0.83 UJ
3.3 0.72 0.98 3.3 J 2.6 J 2.7 J 3.6 J

0.59 0.21 J 0.19 J 0.51 J 0.54 J 0.52 J 0.61 J
0.12 J 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.83 J 0.83 UJ
0.34 U 0.28 U 0.29 UJ 0.49 UJ 0.31 J 0.37 UJ 0.83 UJ

5.1 1.2 1.7 5.7 J 4.2 J 4.5 J 4.9 J
0.34 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.2 J 0.83 UJ

0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.66 U 0.28 U 0.29 UJ 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ

1.4 0.52 0.57 1.4 J 1.5 J 1.4 J 1.7 J
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.15 J 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 U
0.66 U 1.1 U 1.2 U 2 UJ 1.1 UJ 0.73 UJ 3.3 UJ

3.1 0.53 0.79 2.2 J 1.6 J 2.1 J 1.9 J
0.34 U 0.28 U 0.29 U 0.49 UJ 0.55 UJ 0.37 UJ 0.83 UJ

5.7 1.2 1.5 4 J 4 J 4 J 4.5 J
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 12-15 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRT15D 2008 CLRC-089 2008 CLRC-090 2008 CLRC-092 2008 CLRC-096 2008 CLRC-112 2008 CLRC-113
LPRT15D 08A-089-C2 08A-090-C5 08A-092-C4 08A-096-C2 08A-112-C3 08A-113-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.75 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR SR SR
14.24 15.5 15.63 16 17.08 15.55 15.55

LPRT15D 08A-0089-C2AS 08A-0090-C5AS 08A-0092-C4AS 08A-0096-C2AS 08A-0112-C3AS 08A-0113-C1AS
10/21/2009 9/17/2008 9/11/2008 9/25/2008 9/24/2008 9/16/2008 9/17/2008

N N N N N N N

0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.17 UJ 0.17 U 0.17 U 0.17 U 0.17 UJ 0.17 UJ

0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
1 UJ 0.83 U 0.83 U 0.83 U 0.83 U 0.84 U 0.83 U

0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.074 J 0.035 J 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.25 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
1 UJ 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U

0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.5 UJ 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.23 J 0.18 0.17 U 0.042 J 0.29 0.11 J 0.056 J
0.16 J 0.16 J 0.04 J 0.041 J 0.22 0.073 J 0.038 J
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.052 J 0.17 U
0.33 0.32 0.045 J 0.1 J 0.43 0.26 0.13 J

0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.23 J 0.17 U 0.17 U 0.17 U 0.17 U 0.091 J 0.17 U
0.81 1.5 0.18 0.34 1.4 1.1 0.74 
0.83 1.4 0.19 0.36 1.3 0.97 0.73 
0.85 J 1.5 0.2 0.4 1.6 1.4 1.1 
0.16 J 0.9 0.14 J 0.25 0.87 0.67 0.6 
0.67 J 1 0.099 J 0.18 0.8 0.61 0.47 
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.2 J 1.5 0.14 J 0.097 J 2.2 0.86 0.57 

0.25 U 0.047 J 0.17 U 0.17 U 0.069 J 0.17 U 0.046 J
0.25 U 0.17 U 0.17 U 0.17 U 0.074 J 0.17 U 0.17 U
0.25 U 0.13 J 0.17 U 0.049 J 0.12 J 0.12 J 0.093 J
0.98 1.7 0.2 0.42 1.7 1.2 0.89 
0.21 J 0.28 0.17 U 0.074 J 0.25 0.2 0.15 J
0.25 U 0.061 J 0.17 U 0.17 U 0.048 J 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.044 J 0.17 U 0.17 U

1.2 2.3 0.25 0.61 2.2 2.1 1.4 
0.2 J 0.18 0.17 U 0.049 J 0.23 0.11 J 0.061 J

0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U

0.5 0.77 0.11 J 0.17 0.69 0.58 0.51 
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.07 J 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
0.5 UJ 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U 0.33 U
0.84 1.5 0.15 J 0.49 1.6 1.3 0.8 

0.25 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
1.3 2.9 0.33 0.73 3.1 2.4 1.5 
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Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A
LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR
15.5 15.85 17.35 15.24 15.53 15.59 17.05

LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A
11/12/2009 10/26/2009 10/20/2009 10/29/2009 10/29/2009 10/28/2009 10/20/2009

N N N N N N N

0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U

0.27 UJ 0.26 U 0.3 U 0.27 U 0.25 UJ 0.29 UJ 0.27 U

0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U

1 UJ 1.2 UJ 1 UJ 1.2 UJ 1.1 UJ
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.28 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.13 J

0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 UJ 0.29 UJ 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
1.1 UJ 1 UJ 1.2 UJ 1.1 UJ 1 UJ 1.2 UJ 1.1 UJ
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 UJ 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.55 UJ 0.52 UJ 0.6 UJ 0.55 UJ 0.51 UJ 0.58 UJ 0.54 UJ

0.53 0.26 U 0.3 U 0.27 U 0.18 J 0.29 U 0.24 J
3.3 0.18 J 0.3 0.27 U 0.25 U 0.3 0.3 
0.9 0.26 U 0.23 J 0.27 U 0.25 U 0.29 U 0.21 J
1.7 0.24 J 0.41 0.27 U 0.39 0.44 0.63 

0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
1.7 J 0.23 J 0.47 0.37 J 0.42 J 0.47 J 0.37 
7.9 0.77 1.6 0.65 J 1.4 1.7 2.1 
6.4 0.76 1.5 0.51 J 1.1 1.9 2 
5 J 0.85 J 1.7 J 0.47 J 1.3 J 2 J 2 J
1.9 0.53 0.38 J 0.37 J 0.77 1.3 0.51 J
3 J 0.47 J 0.91 J 0.43 J 1.1 J 1.2 J 1.5 J

0.27 U 0.26 U 0.3 U 0.27 UJ 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 1.4 0.27 UJ 0.25 U 0.29 U 1.2 
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.27 0.15 J 0.23 J

7.6 0.94 1.8 0.9 J 1.9 2.2 2.3 
1.2 0.19 J 0.32 0.27 U 0.29 0.44 0.46 

0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U

9.6 1.3 2.5 1.1 J 4.5 2.9 4.2 
0.25 J 0.26 U 0.18 J 0.27 U 0.17 J 0.29 U 0.28 
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 UJ 0.26 UJ 0.3 U 0.25 U 0.29 UJ 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U

2.3 0.48 0.82 0.3 J 0.76 1.1 1.2 
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.32 0.26 U 0.3 U 0.27 U 0.25 U 0.18 J 0.18 J

0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
0.27 U 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U
1.1 UJ 1 U 0.6 UJ 1.1 UJ 1 U 1.2 U 0.54 UJ
0.99 0.73 1.1 1.2 J 2.3 1.4 2.3 
0.24 J 0.26 U 0.3 U 0.27 U 0.25 U 0.29 U 0.27 U

10 1.3 2.6 1.5 J 3.6 2.9 3.9 

Page 27 of 28
AECOM

Final

July 2017



Table A-5
Analytical Data for Semivolatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C 1,4-Dioxane 123-91-1 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg
SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg
Notes:

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected above 
the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 15-17.4
LPRT17D
LPRT17D
0 - 0.5 ft

PR
16.55

LPRT17D
10/21/2009

N

0.23 U

0.23 U

0.23 U
0.23 U
0.23 U
0.23 U
0.93 UJ
0.23 U
0.23 U
0.23 U
0.23 U
0.23 U
0.23 U
0.23 U
0.23 U
0.23 U
0.23 U
0.93 UJ
0.23 U
0.23 U
0.23 U
0.23 U
0.23 U
0.23 U
0.47 UJ
0.14 J
0.51 

0.23 U
0.55 

0.23 U
0.21 J
1.9 
1.5 
2.1 J
0.18 J
0.67 J
0.23 U
0.23 U
0.92 J
0.23 U
0.23 U
0.14 J

2 
0.38 

0.23 U
0.23 U
0.23 U
0.23 U
0.23 U

2.5 
0.13 J
0.23 U
0.23 U
0.23 U
0.23 U
0.84 

0.23 U
0.14 J
0.23 U
0.23 U
0.23 U
0.47 UJ

1.4 
0.23 U

2.6 
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0401 12A-0403 12A-0404 12A-0407 12A-0409

12A-0401-C1 12A-0403-C1 12A-0404-C2 12A-0407-C3 12A-0409-C8
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
0.17 0.5 0.68 1.83 1.96

12A-0401-C1AS 12A-0403-C1AS 12A-0404-C2AS 12A-0407-C3AS 12A-0409-C8AS
2/9/2012 2/7/2012 2/1/2012 1/26/2012 2/6/2012

N N N N N
Method Analyte CAS Unit

M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg 1200 1900 J 2200 J 1500 J 3400 J
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0412 12A-0413 2008 CLRC-003 2008 CLRC-006 2008 CLRC-006

12A-0412-C3 12A-0413-C6 08A-003-C2 08A-006-C3 08A-006-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
2.55 2.53 0.22 0.35 0.35

12A-0412-C3AS 12A-0413-C6AS 08A-0003-C2AS 08A-0006-C3AS 08A-0006-C3AT
2/2/2012 1/28/2012 11/11/2008 11/18/2008 11/18/2008

N N N N FD

2800 J 2400 J
1000 J 1000 J 1100 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-007 2008 CLRC-007 2008 CLRC-011 2008 CLRC-015 2008 CLRC-020

08A-007-C1 08A-007-G2 08A-011-C2 08A-015-C1 08A-020-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
0.41 0.41 0.54 1.11 1.47

08A-0007-C1AS 08A-0007-G2AS 08A-0011-C2AS 08A-0015-C1AS 08A-0020-C3AS
11/19/2008 11/19/2008 11/13/2008 11/12/2008 11/4/2008

N N N N N

1000 J 870 2400 J 1300 J
3.4 UJ
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-022 LPRC02A LPRC02B LPRC03A LPRC03B

08A-022-C2 LPRC02A LPRC02B LPRC03A LPRC03B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
2.64 1.25 1.77 2.34 2.47

08A-0022-C2AS LPRC02A LPRC02B LPRC03A LPRC03B
11/3/2008 8/10/2010 8/11/2010 8/10/2010 8/10/2010

N N N N N

1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
2.3 J 2.9 J 3.1 J 3.1 J

1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
4.2 J 5.1 J 5.3 J 7.2 J
4 J 3.2 J 4.3 J 5.2 J

1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
4.8 J 4.1 J 5.9 J 7.4 J

1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ  R 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 1.1 J
1.9 UJ 2.1 UJ 1.1 J 1.2 J
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
2.1 J 1.5 J 2.4 J 2.2 J

1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 1.2 J
0.95 J 2.1 UJ 2.1 UJ 1.3 J
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
1.9 J 2.1 J 2.3 J 2.7 J

2200 J 2900 J 3100 J 3200 J
23 J 22 J 29 J 37 J

1.9 UJ 2.1 UJ 1.1 J 1.2 J
1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
2.4 J 3.3 J 3.6 J 3.6 J

1.9 UJ 2.1 UJ 2.1 UJ 2.1 UJ
10 UJ 7 UJ 10 UJ 9 UJ

3400 J 2000 J 4400 J 3700 J
2300 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
0.29 0.42 0.56 1.25 1.21

LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
11/9/2009 10/12/2009 11/9/2009 11/9/2009 11/10/2009

N N N N N

0.6 U 0.7 UJ 0.5 U 0.9 UJ 1 UJ
0.6 U 0.7 UJ 0.5 U 0.4 J 1 UJ
0.6 UJ 0.7 UJ 0.5 UJ 0.9 UJ 1 UJ
0.6 UJ 0.7 UJ 0.5 UJ 0.9 UJ 1 UJ
0.6 U 0.7 UJ 0.5 U 0.9 UJ 1 UJ
0.6 U 0.7 UJ 0.3 J 0.9 UJ 1 UJ
0.6 U 0.7 UJ 0.5 U 0.9 UJ 1 UJ
1.2 2.1 J 0.8 2.7 J 3 J

0.6 U 0.7 UJ 0.3 J 0.5 J 0.5 J
1.4 2.4 J 0.7 4.3 J 5 J
1.6 2.5 J 1.1 4.2 J 5 J

0.6 U 0.7 UJ 0.5 U 0.9 UJ 1 UJ
0.6 U 0.7 UJ 0.5 U 0.9 UJ 1 UJ
0.3 0.7 UJ 0.3 J 0.7 J 0.8 J

0.6 U 0.7 UJ 0.8 0.9 UJ 1 UJ
0.6 U 0.7 UJ 0.5 U 0.6 J 1 J
0.3 0.7 UJ 0.7 0.7 J 0.7 J
1.8 2.3 J 1 5.3 J 5 J

0.6 U 0.7 UJ 0.5 U 0.9 UJ 1 UJ
0.6 U 0.7 UJ 0.5 U 0.9 UJ 1 UJ
0.6 UJ 0.7 UJ 0.5 UJ 0.9 UJ 1 UJ

0.4 0.5 J 0.4 J 0.9 J 1 J
0.6 U 0.7 UJ 0.4 J 0.8 J 0.9 J
0.6 U 0.7 UJ 0.5 U 0.9 UJ 1 UJ
0.6 U 0.7 UJ 0.5 U 0.9 UJ 1 UJ
0.6 U 0.7 UJ 0.5 U 0.5 J 0.6 J
0.9 U 1.1 J 0.7 U 1.8 UJ 2 UJ
0.6 UJ 0.7 UJ 0.5 UJ 0.9 UJ 1 UJ
0.6 U 0.7 UJ 0.7 0.9 UJ 1 UJ
0.6 U 0.7 UJ 0.5 U 0.5 J 0.8 J
0.6 U 0.7 UJ 0.5 U 0.9 UJ 1 UJ
0.6 U 0.7 UJ 0.5 U 0.9 UJ 1 UJ
0.6 U 0.7 UJ 0.5 U 0.9 UJ 1 UJ
0.8 1.5 J 0.5 J 2 J 2 J

1000 1900 830 2200 2300 
10 14 11 29 30 
0.6 0.6 J 1 1.1 J 1 J

0.6 U 0.7 UJ 0.5 U 0.9 UJ 1 UJ
0.6 1.1 J 1 1.7 J 2 J

0.6 U 0.7 UJ 0.5 U 0.9 UJ 1 UJ
10 U 8 UJ 4 U 10 UJ 10 UJ

300 J 600 J 300 J 1600 J 1600 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 0-3 RM 0-3 RM 3-6 RM 3-6 RM 3-6
LPRT03A LPRT03F 12A-0424 12A-0429 12A-0431
LPRT03A LPRT03F 12A-0424-C3 12A-0429-C1 12A-0431-C5
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
2.03 2.83 3.3 3.64 3.77

LPRT03A LPRT03F 12A-0424-C3AS 12A-0429-C1AS 12A-0431-C5AS
10/14/2009 11/11/2009 1/25/2012 1/24/2012 1/26/2012

N N N N N

1 UJ 0.8 UJ
1 UJ 0.8 UJ
1 UJ 0.8 UJ
1 UJ 0.8 UJ
1 UJ 0.8 UJ
1 UJ 0.8 UJ
1 UJ 0.8 UJ
4 J 2.9 J

0.8 J 0.5 J
22 J 4.2 J
18 J 4.2 J
1 UJ 0.8 UJ
1 UJ 0.8 UJ
8 J 0.6 J

1 UJ 0.8 UJ
1 J 0.4 J

0.7 J 0.6 J
25 J 4.6 J
1 UJ 0.8 UJ
1 UJ 0.8 UJ
1 UJ 0.8 UJ
2 J 1 J
1 J 0.8 J

1 UJ 0.8 UJ
1 UJ 0.8 UJ
0.7 J 0.4 J
5 J 1.9 UJ

1 UJ 0.8 UJ
1 UJ 0.8 UJ
1 UJ 0.6 J
1 UJ 0.8 UJ
0.7 J 0.8 UJ
1 UJ 0.8 UJ
6 J 2.4 J

4500 2400
100 28
2 J 1 J

1 UJ 0.8 UJ
6 J 1.6 J

1 UJ 0.8 UJ
10 UJ 10 UJ

5500 J 1200 J 430 3000 J 1700 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0433 12A-0434 12A-0436 12A-0437 12A-0438

12A-0433-C2 12A-0434-G1 12A-0436-C6 12A-0437-C3 12A-0438-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
3.94 4.05 4.14 4.24 4.52

12A-0433-C2AS 12A-0434-G1AS 12A-0436-C6AS 12A-0437-C3AS 12A-0438-C1AS
1/27/2012 1/25/2012 1/27/2012 2/8/2012 2/9/2012

N N N N N

1500 2600 2100 J 2300 J 2300 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0441 12A-0445 12A-0445 12A-0448 2008 CLRC-026

12A-0441-C1 12A-0445-C3 12A-0445-C3 12A-0448-C3 08A-026-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
4.63 4.96 4.96 5.9 3.17

12A-0441-C1AS 12A-0445-C3AS 12A-0445-C3AT 12A-0448-C3AS 08A-0026-C2AS
1/28/2012 1/30/2012 1/30/2012 2/7/2012 10/28/2008

N N FD N N

2700 J 8100 J 8100 J 3400 J
2100 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
2008 CLRC-026 2008 CLRC-026 LPRC04A LPRC04B LPRC04C

08A-026-G2 08A-026-G2 LPRC04A LPRC04B LPRC04C
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
3.17 3.17 3.16 3.52 3.57

08A-0026-G2AS 08A-0026-G2AT LPRC04A LPRC04B LPRC04C
10/29/2008 10/29/2008 8/11/2010 8/11/2010 8/11/2010

N FD N N N

2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2.9 J 2.1 J 2.7 J
2 UJ 1.4 UJ 1.7 UJ
3.8 J 3.2 J 4.2 J
3.1 J 3 J 3.3 J
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
3.8 J 3.1 J 4.1 J
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2 UJ 0.75 J 1 J
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
1.9 J 1.7 J 1.9 J
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ

0.98 J 0.79 J 1.1 J
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
2 UJ 1.4 UJ 1.7 UJ
1.8 J 1.6 J 1.9 J

3100 J 2200 J 2500 J
20 J 19 J 24 J
2 UJ 0.85 J 0.99 J
2 UJ 1.4 UJ 1.7 UJ
1.4 J 2.4 J 3.1 J
2 UJ 1.4 UJ 1.7 UJ
20 UJ 10 UJ 5 U

3500 J 2000 J 3200 J

9.9 UJ 9.5 UJ
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A
LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
3.82 4.15 4.15 4.31 5.65

LPRC04D LPRC05A LPRC05A-FD LPRC05B LPRC06A
8/11/2010 8/12/2010 8/12/2010 8/11/2010 8/12/2010

N N FD N N

3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
4.6 J 3.4 J 3.3 J 3.6 J 3.5 J

3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
17 J 6.7 J 6.6 J 8 J 5.6 J
14 J 4.6 J 4.8 J 6.1 J 4.7 J

3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 1.1 J
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
21 J 6.8 J 6.9 J 8 J 5.6 J

3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 J 1.3 J 1.4 J 1.6 J 1.2 J
2.5 J 2.6 UJ 1.4 J 1.4 J 1.2 J

3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ

5 J 2.7 J 2.8 J 2.9 J 3 J
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
2.8 J 1.5 J 1.3 J 1.8 J 4.9 J

3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
6.2 J 2.7 J 2.5 J 3.1 J 2.4 J

4600 J 3700 J 3500 J 3600 J 3800 J
85 J 34 J 36 J 42 J 38 J
1.9 J 1.3 J 1.4 J 1.3 J 1.2 J

3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
6.2 J 2.7 J 3.4 J 4.1 J 3.7 J

3.1 UJ 2.6 UJ 2.5 UJ 2.4 UJ 2 UJ
10 UJ 10 UJ 10 UJ 20 UJ 10 UJ

3800 J 3700 J 4200 J 3200 J 750 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRH05A LPRH05B LPRT04A LPRT04E LPRT04F
LPRH05A LPRH05B LPRT04A LPRT04E LPRT04F
0 - 0.2 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
4.08 4.35 3.39 3.85 3.95

LPRH05A LPRH05B LPRT04A LPRT04E LPRT04F
11/12/2009 11/11/2009 10/16/2009 11/6/2009 11/11/2009

N N N N N

0.9 0.5 J 0.2 0.9 J 0.3 J
0.6 0.4 J 0.1 J 0.8 J 0.3 J

0.3 NJ 0.7 UJ 0.1 UJ 1 UJ 0.5 UJ
0.5 NJ 0.7 UJ 0.1 UJ 0.8 NJ 0.5 UJ
0.5 U 0.7 UJ 0.1 U 1 UJ 0.5 U
0.3 J 0.7 UJ 0.1 1 UJ 0.5 U
0.5 U 0.7 UJ 0.1 U 1 UJ 0.5 U
1.7 3 J 0.5 4 J 1.8 
0.6 0.5 J 0.2 2 J 0.3 J
2.8 4.7 J 1 25 J 1.7 
2.8 4.8 J 2.6 18 J 1.7 
0.8 0.5 J 0.2 1 UJ 0.3 J
0.3 J 0.5 J 0.1 U 1 UJ 0.5 U
0.6 1 J 0.6 2 J 0.4 J
0.9 0.7 UJ 0.1 J 1 UJ 0.5 U
0.5 0.7 J 0.1 U 1 J 0.4 J
1.1 0.6 J 0.2 1 J 0.5 
4.3 4.8 J 1.5 31 J 1.8 
0.6 0.7 UJ 0.1 J 1 UJ 0.5 U

0.5 UJ 0.7 UJ 0.1 U 1 UJ 0.5 UJ
0.3 NJ 0.5 NJ 0.1 UJ 1 UJ 0.3 NJ

0.6 1.1 J 0.3 3 J 0.5 J
0.6 0.8 J 0.3 2 J 0.5 U
0.6 0.7 UJ 0.1 J 0.8 J 0.5 U

0.5 U 0.7 UJ 0.1 U 1 UJ 0.5 U
0.3 J 0.5 J 0.1 U 0.7 J 0.3 J
1.2 U 2.1 J 1.1 7 J 0.9 U
0.5 NJ 0.7 UJ 0.07 NJ 1 UJ 0.5 UJ

0.9 0.4 J 0.08 J 0.8 J 0.5 U
0.4 J 0.7 J 0.3 1 J 0.3 J
0.5 U 0.7 J 0.1 U 1 UJ 0.5 U
0.3 J 0.4 J 0.3 1 J 0.5 U
0.6 0.7 UJ 0.1 U 1 UJ 0.5 U
1.3 2 J 0.2 7 J 0.7 

1600 2500 260 3400 1300 
29 34 11 120 14 
0.6 1 J 0.5 2 J 0.4 J

0.5 U 0.7 UJ 0.06 J 1 UJ 0.5 U
1 1.7 J 0.4 6 J 0.8 

0.5 U 0.7 UJ 0.1 U 1 UJ 0.5 U
10 UJ 7 UJ 5 U 10 UJ 10 UJ

2400 J 2500 J 60 J 1800 J 1800 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B
LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
4.12 4.19 4.96 5.02 5.08

LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B
11/11/2009 11/5/2009 11/6/2009 11/5/2009 11/5/2009

N N N N N

2.2 J 0.4 J 0.9 J 0.9 J 0.8 J
0.9 J 0.4 J 0.7 J 0.8 J 0.8 J

0.6 NJ 0.7 UJ 0.9 UJ 1 UJ 1 UJ
0.8 NJ 0.7 UJ 0.5 NJ 1 UJ 1 UJ
0.9 UJ 0.7 UJ 0.9 UJ 1 UJ 1 UJ
2.6 J 0.7 UJ 0.9 UJ 0.6 J 1 UJ

0.9 UJ 0.7 UJ 0.9 UJ 1 UJ 1 UJ
3.5 J 2.6 J 2.8 J 5 J 4 J
1.2 J 0.4 J 0.9 J 1 J 1 J
4.2 J 5.2 J 4.9 J 14 J 10 J
5.3 J 4.7 J 4.6 J 12 J 9 J
1 J 0.4 J 0.7 J 0.9 J 0.8 J

0.9 UJ 0.5 J 0.5 J 1 J 1 J
1.2 J 0.9 J 0.7 J 3 J 2 J
1.7 J 0.7 UJ 0.8 J 0.7 J 0.7 J
0.5 J 0.6 J 0.6 J 1 J 1 J
1.8 J 0.9 J 0.8 J 2 J 2 J
4.4 J 5.6 J 5.2 J 15 J 12 J
1.4 J 0.7 UJ 0.9 UJ 1 UJ 1 UJ

0.9 UJ 0.7 UJ 0.9 UJ 1 UJ 1 UJ
0.5 NJ 0.4 NJ 0.4 NJ 0.9 NJ 0.8 NJ

2 J 1.2 J 1 J 3 J 2 J
1.4 J 0.9 J 0.7 J 4 J 3 J

0.9 UJ 0.7 UJ 0.6 J 1 UJ 1 UJ
0.9 UJ 0.7 UJ 0.9 UJ 1 UJ 1 UJ
0.5 J 0.5 J 0.5 J 0.9 J 0.8 J

1.9 UJ 1.6 J 1.8 UJ 5 J 3 J
1 NJ 0.7 UJ 0.5 NJ 1 UJ 1 UJ
17 J 0.4 J 0.8 J 0.7 J 0.8 J
1.8 J 0.7 J 0.6 J 2 J 1 J

0.9 UJ 0.5 J 0.9 UJ 1 J 0.8 J
2.3 J 0.7 UJ 0.9 UJ 1 J 0.6 J
0.6 J 0.7 UJ 0.5 J 1 UJ 1 UJ
3.2 J 1.9 J 1.6 J 4 J 3 J
3900 2200 2300 4200 3800
74 33 37 88 67

4.7 J 1 J 1 J 2 J 2 J
0.9 UJ 0.7 UJ 0.9 UJ 1 UJ 1 UJ
3.4 J 1.9 J 1.7 J 5 J 4 J

0.9 UJ 0.7 UJ 0.9 UJ 1 UJ 1 UJ
10 UJ 0.009 UJ 10 UJ 0.01 UJ 0.01 UJ

6900 J 300 J 1400 J 200 J 200 J

Page 12 of 39
AECOM

Final

July 2017



Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 3-6 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRT06F 12A-0451 12A-0452 12A-0456 12A-0458
LPRT06F 12A-0451-C3 12A-0452-C4 12A-0456-C3 12A-0458-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
5.99 6.33 6.49 6.76 7.1

LPRT06F 12A-0451-C3AS 12A-0452-C4AS 12A-0456-C3AS 12A-0458-C3AS
11/4/2009 1/13/2012 2/6/2012 2/9/2012 2/1/2012

N N N N N

0.9 J
0.9 J

0.9 UJ
0.5 NJ
0.9 UJ
0.5 J

0.9 UJ
4.2 J
0.9 J
7.7 J
6.3 J
0.6 J
0.7 J
1.6 J
0.5 J
1.4 J
1.7 J
8.1 J

0.9 UJ
0.9 UJ
0.7 NJ
1.7 J
1.3 J

0.9 UJ
0.9 UJ
0.9 J
2.6 J

0.5 NJ
0.5 J
1 J

0.7 J
0.5 J

0.9 UJ
2.9 J
3700 
54 

1.4 J
0.9 UJ
2.9 J

0.9 UJ
0.01 UJ

1100 J 2500 J 3900 J 2800 J 7900 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0459 12A-0460 12A-0461 12A-0462 12A-0464

12A-0459-C3 12A-0460-C3 12A-0461-C1 12A-0462-C5 12A-0464-C5
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
7.21 7.32 7.23 7.62 7.62

12A-0459-C3AS 12A-0460-C3AS 12A-0461-C1AS 12A-0462-C5AS 12A-0464-C5AS
1/31/2012 1/11/2012 2/9/2012 1/10/2012 1/11/2012

N N N N N

6400 18000 J 3600 J 5400 J 10000 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0469 12A-0471 13B-0503 13B-0507 13B-0511

12A-0469-C5 12A-0471-C1 13B-0503-C2 13B-0507-C3 13B-0511-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
8.38 8.78 7.22 7.31 8.7

12A-0469-C5AS 12A-0471-C1AS 13B-0503-C2AS 13B-0507-C3AS 13B-0511-C1AS
1/18/2012 1/30/2012 9/30/2013 10/1/2013 10/8/2013

N N N N N

35 J 830 2300 J
2.7 J 63 J 530 UJ

6200 J 530 41 J 920 2400 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
13B-0512 13B-0513 13B-0514 2008 CLRC-045 2008 CLRC-045

13B-0512-G1 13B-0513-G1 13B-0514-G1 08A-045-C1 08A-045-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
8.85 8.89 8.92 7 7

13B-0512-G1AS 13B-0513-G1AS 13B-0514-G1AS 08A-0045-C1AS 08A-0045-G2AS
9/25/2013 10/2/2013 9/25/2013 8/20/2008 8/20/2008

N N N N N

2200 J 3800 J 2100 J
320 UJ 300 J 58 J
2300 J 4300 J 2300 J

1700 J
7.7 UJ
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
2008 CLRC-048 2008 CLRC-050 2008 CLRC-057 2008 CLRC-106 2008 CLRC-107

08A-048-C3 08A-050-C2 08A-057-C2 08A-106-C1 08A-107-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR 2R 2R
7.44 7.97 8.99 8.03 8.03

08A-0048-C3AS 08A-0050-C2AS 08A-0057-C2AS 08A-0106-C1AS 08A-0107-C2AS
7/31/2008 9/3/2008 8/4/2008 9/22/2008 9/22/2008

N N N N N

248 1200 J 288 J 130 J 150 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC07A LPRC07B LPRC07C LPRC07D LPRC08A
LPRC07A LPRC07B LPRC07C LPRC07D LPRC08A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
6.23 6.87 6.96 6.9 7.51

LPRC07A LPRC07B LPRC07C LPRC07D LPRC08A
8/12/2010 8/12/2010 8/16/2010 8/12/2010 8/13/2010

N N N N N

4.3 UJ 1.4 J 1.3 U 2.7 UJ 1.9 J
4.3 UJ 1.3 J 1.3 U 2.7 UJ 1.3 J
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 UJ 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.5 J 4.5 J 1.5 4.6 J 4.3 J

4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
9 J 8.7 J 2.3 8.6 J 9 J

6.7 J 6.6 J 1.4 6.8 J 6.2 J
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
9.9 J 9.4 J 2.3 8.8 J 9.6 J

4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 UJ 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 1.7 J 1.3 U 1.4 J 1.5 J
11 J 1.7 J 1.3 U 2 J 1.5 J

4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 1.5 J
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
5.1 J 4 J 1.5 3.8 J 4.3 J

4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 1.8 J 1.3 U 1.9 J 1.2 J
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
3.7 J 3.3 J 0.98 J 3.1 J 3.1 J

5500 J 4600 J 2300 J 4700 J 4100 J
54 J 51 J 11 48 J 51 J

4.3 UJ 1.5 J 1.3 U 1.4 J 1.3 J
4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
4.1 J 4.8 J 0.87 J 5.1 J 3.8 J

4.3 UJ 2.5 UJ 1.3 U 2.7 UJ 2.4 UJ
20 UJ 10 UJ 10 UJ 200 UJ 60 UJ

4500 J 4100 J 1600 3400 J 5000 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E
LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E
0 - 0.5 ft 0 - 0.4 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
8.36 6.81 8.48 6.65 6.94

LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E
8/13/2010 11/12/2009 11/11/2009 11/4/2009 11/3/2009

N N N N N

2 UJ 0.7 U 0.8 J 6.2 J 0.9 J
2 UJ 0.7 U 0.8 J 5.3 J 0.8 J
2 UJ 0.7 UJ 1 UJ 2.6 NJ 1 UJ
2 UJ 0.7 UJ 0.5 NJ 3.3 NJ 1 UJ
2 UJ 0.7 U 1 UJ 0.5 J 1 UJ
2 UJ 0.7 U 1 UJ 0.9 UJ 1 UJ
2 UJ 0.7 U 1 UJ 0.9 UJ 1 UJ
4.3 J 2.4 4 J 5.9 J 5 J
2 UJ 0.9 0.7 J 1.8 J 0.8 J
8.3 J 4.1 10 J 6.1 J 10 J
5.2 J 3.7 9 J 5.5 J 8 J
2 UJ 0.7 U 0.7 J 0.5 J 0.7 J
2 UJ 0.5 J 0.6 J 2.3 J 0.9 J
2 UJ 0.9 1 J 1.9 J 1 J
2 UJ 0.7 U 0.6 J 1.2 J 1 UJ
2 UJ 0.6 J 1 J 1 J 1 J
2 UJ 0.4 J 1 J 1 J 2 J
8.4 J 4.2 12 J 6.3 J 10 J
2 UJ 0.7 U 1 UJ 0.8 J 1 UJ
2 UJ 0.7 UJ 1 UJ 0.9 UJ 1 UJ
2 UJ 0.4 NJ 0.6 NJ 0.7 NJ 0.9 NJ
1.4 J 0.9 2 J 1.9 J 2 J
1.4 J 0.9 1 J 1.3 J 2 J
2 UJ 0.7 U 1 UJ 0.9 UJ 1 UJ
2 UJ 0.7 U 1 UJ 0.9 UJ 1 UJ
2 UJ 0.5 J 0.6 J 0.8 J 0.7 J
3.2 J 1.9 3 J 2.8 J 3 J
2 UJ 0.7 UJ 1 UJ 2.9 NJ 1 UJ
2 UJ 0.7 U 0.6 J 1.2 J 0.5 J
1.3 J 0.7 1 J 1.2 J 1 J
2 UJ 0.7 U 0.6 J 0.7 J 0.7 J
2 UJ 0.4 J 0.5 J 0.6 J 1 UJ
2 UJ 0.7 U 1 UJ 0.7 J 1 UJ
2.8 J 1.9 4 J 3.8 J 4 J

4300 J 1900 3100 6100 3500
42 J 28 61 76 59
1.2 J 0.8 1 J 1.4 J 1 J
2 UJ 0.7 U 1 UJ 0.9 UJ 1 UJ
4.4 J 1.6 3 J 2.2 J 4 J
2 UJ 0.7 U 1 UJ 1 J 1 UJ
10 UJ 10 UJ 10 UJ 10 UJ 10 UJ

4600 J 1500 J 3300 J 1700 J 300 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
7.05 7.33 7.43 8.71 8.89

LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
11/3/2009 11/4/2009 11/3/2009 11/2/2009 11/2/2009

N N N N N

1.6 J 0.7 J 8.7 J 0.8 J 0.4 UJ
1.3 J 0.7 J 5 J 0.7 J 0.4 U

0.5 NJ 1 UJ 3.3 NJ 1 UJ 0.4 UJ
0.7 NJ 1 UJ 4.2 NJ 1 UJ 0.4 UJ
0.8 UJ 1 UJ 1 J 1 UJ 0.4 U
0.8 UJ 1 UJ 0.9 UJ 1 UJ 0.4 U
0.8 UJ 1 UJ 0.5 J 1 UJ 0.4 U
3.2 J 4 J 6.4 J 5 J 0.4 J
0.6 J 0.7 J 1 J 0.8 J 0.4 U
6 J 8 J 6.1 J 9 J 0.3 J

5.1 J 7 J 6 J 9 J 0.2 J
0.6 J 0.7 J 0.6 J 0.8 J 0.4 U
0.9 J 0.6 J 0.6 J 1 J 0.4 U
1.1 J 1 J 1.7 J 1 J 0.4 U
0.9 J 0.5 J 1.2 J 1 UJ 0.4 U
0.6 J 1 J 0.8 J 1 J 0.4 U
1 J 1 J 1.5 J 2 J 0.2 J

5.9 J 9 J 6.6 J 10 J 0.3 J
0.6 J 1 UJ 0.9 UJ 1 UJ 0.4 U

0.8 UJ 1 UJ 0.9 UJ 1 UJ 0.4 U
0.5 NJ 0.7 NJ 0.9 UJ 1 NJ 0.4 UJ
1.1 J 2 J 2.5 J 2 J 0.4 U
0.9 J 1 J 1.5 J 1 J 0.4 U

0.8 UJ 1 UJ 0.9 UJ 1 UJ 0.4 U
0.8 UJ 1 UJ 0.9 UJ 1 UJ 0.4 U
0.5 J 0.7 J 0.5 J 1 J 0.4 U
2.4 J 3 J 3.6 J 3 J 0.6 

0.9 NJ 1 UJ 4 NJ 1 UJ 0.4 UJ
0.7 J 0.6 J 0.8 J 1 UJ 0.4 U
1 J 1 J 1.1 J 1 J 0.4 U

0.4 J 0.8 J 0.9 UJ 0.7 J 0.4 U
0.7 J 1 UJ 1.3 J 1 UJ 0.4 U

0.8 UJ 1 UJ 1.1 J 1 UJ 0.4 U
3.1 J 3 J 3.5 J 4 J 0.4 U
3400 3500 6000 3800 480 
46 52 82 60 2 

1.5 J 1 J 2.2 J 1 J 0.4 U
0.8 UJ 1 UJ 0.9 UJ 1 UJ 0.4 U
1.8 J 3 J 2.2 J 3 J 0.4 U

0.8 UJ 1 UJ 1.6 J 1 UJ 0.4 U
10 UJ 10 UJ 10 UJ 10 UJ 3 U

500 J 500 J 1300 J 600 J 110 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 6-9 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT09G 11B-0302 11B-0304 11B-0306 11B-0308
LPRT09G 11B-0302-C1 11B-0304-C2 11B-0306-C1 11B-0308-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
8.89 10.67 10.69 10.72 10.74

LPRT09G-FD 11B-0302-C1AS 11B-0304-C2AS 11B-0306-C1AS 11B-0308-C3AS
11/2/2009 10/26/2011 10/10/2011 10/18/2011 10/11/2011

FD N N N N

0.2 J
0.4 U
0.4 UJ
0.4 UJ
0.4 U
0.4 U
0.4 U
0.4 

0.4 U
0.4 UJ
0.4 UJ
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 UJ
0.2 J
0.4 U
0.4 U
0.4 UJ
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 J

0.4 UJ
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
0.4 U
450 
1.3 

0.4 U
0.4 U
0.4 U
0.4 U
3 U

200 J 2500 J 2400 J 2300 J 1700 
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
11B-0327 11B-0329 11B-0330 12A-0473 12A-0476

11B-0327-C1 11B-0329-C2 11B-0330-C4 12A-0473-C4 12A-0476-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
10.9 10.9 10.92 9.14 9.6

11B-0327-C1AS 11B-0329-C2AS 11B-0330-C4AS 12A-0473-C4AS 12A-0476-C2AS
9/20/2011 9/14/2011 10/13/2011 1/12/2012 2/7/2012

N N N N N

8100 J 6800 J 9500 J 2400 J 2300 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12A-0477 12E-0355 12E-0356 12E-0357 12E-0358

12A-0477-C3 12E-0355-C03 12E-0356-C05 12E-0357-C03 12E-0358-C01
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
9.8 10.75 10.77 10.83 10.88

12A-0477-C3AS 12E-0355-C3AS 12E-0356-C5AS 12E-0357-C3AS 12E-0358-C1AS
2/8/2012 5/22/2012 5/23/2012 5/24/2012 5/22/2012

N N N N N

1200 140 J 180 J 45 J 72 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0359 12E-0360 12E-0360 12E-0361 12E-0362

12E-0359-C05 12E-0360-C02 12E-0360-C02 12E-0361-C01 12E-0362-C01
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
10.94 10.96 10.96 10.98 11.02

12E-0359-C5AS 12E-0360-C2AS 12E-0360-C2AT 12E-0361-C1AS 12E-0362-C1AS
5/23/2012 5/22/2012 5/22/2012 5/21/2012 5/23/2012

N N FD N N

180 360 J 1000 54 J 1200 
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0363 12E-0364 13B-0520 13B-0522 13B-0522

12E-0363-C02 12E-0364-C02 13B-0520-G1 13B-0522-G1 13B-0522-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
11.07 11.1 9.37 9.5 9.5

12E-0363-C2AS 12E-0364-C2AS 13B-0520-G1AS 13B-0522-G1AS 13B-0522-G1AT
5/23/2012 5/23/2012 10/3/2013 10/4/2013 10/4/2013

N N N N FD

1900 J 2900 J 2400 J
230 UJ 470 UJ 59 J

370 J 210 J 1900 J 3000 J 2500 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0523 13B-0524 13B-0525 13B-0527 13B-0534

13B-0523-G2 13B-0524-G1 13B-0525-C2 13B-0527-C3 13B-0534-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
9.61 9.73 9.85 9.99 10.07

13B-0523-G2AS 13B-0524-G1AS 13B-0525-C2AS 13B-0527-C3AS 13B-0534-G1AS
10/23/2013 10/9/2013 10/9/2013 10/8/2013 10/7/2013

N N N N N

3200 J 1700 J 1900 J 240 J 2000 J
130 J 220 UJ 250 UJ 31 UJ 620 UJ

3400 J 1700 J 2000 J 250 J 2100 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0534 13B-0536 13B-0539 13B-0539 13B-0542

13B-0534-G1 13B-0536-C3 13B-0539-G2 13B-0539-G2 13B-0542-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
10.07 10.22 10.45 10.45 11.01

13B-0534-G1AT 13B-0536-C3AS 13B-0539-G2AS 13B-0539-G2AT 13B-0542-C3AS
10/7/2013 10/10/2013 10/16/2013 10/16/2013 10/11/2013

FD N N FD N

3300 J 3300 J 3900 J 3700 J 3600 
120 J 320 J 690 UJ 660 UJ 640 U

3500 J 3700 J 4300 J 4000 J 3800 
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0543 13B-0548 13B-0549 13B-0550 13B-0551

13B-0543-G1 13B-0548-C2 13B-0549-C2 13B-0550-C1 13B-0551-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
11.19 11.46 11.67 11.71 11.77

13B-0543-G1AS 13B-0548-C2AS 13B-0549-C2AS 13B-0550-C1AS 13B-0551-G2AS
10/11/2013 10/18/2013 10/17/2013 9/26/2013 9/24/2013

N N N N N

2600 J 1600 950 1600 J 1100 
430 UJ 97 J 42 J 220 UJ 35 J
2700 J 1700 1000 1700 J 1200 
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0567 13B-0575 13B-0577 2008 CLRC-060 2008 CLRC-065

13B-0567-G2 13B-0575-C1 13B-0577-G1 08A-060-C2 08A-065-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR 3R 3R PR PR
9.33 11.21 11.21 9.57 10.55

13B-0567-G2AS 13B-0575-C1AS 13B-0577-G1AS R17 R34
10/4/2013 10/17/2013 10/18/2013 8/6/2008 8/28/2008

N N N N N

3100 J 2100 1600 J
530 UJ 340 U 450 UJ
3100 J 2200 1600 J

1600 J 1600 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
2008 CLRC-109 2008 CLRC-110 2008 CLRC-114 LPRC10A LPRC12A

08A-109-C2 08A-110-C2 08A-114-C3 LPRC10A LPRC12A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

3R 3R PR PR PR
11.21 11.21 9.6 9.6 11.17

R7 08A-0110-C2AS 08A-0114-C3AS LPRC10A LPRC12A
8/21/2008 8/25/2008 9/18/2008 8/13/2010 8/13/2010

N N N N N

0.87 J 0.9 J
1.7 UJ 0.87 J
1.7 UJ 1.2 U
1.7 UJ 1.2 U
1.7 UJ 1.2 UJ
1.7 UJ 1.2 U
1.7 UJ 1.2 U
3.2 J 2.4 
1.1 J 1.2 U
9.3 J 6.4 
6.4 J 4.4 

1.7 UJ 1.2 U
1.7 UJ 1.2 U

1 J 0.6 J
1.7 UJ 1.2 U
1.7 UJ 1.2 U
1.7 UJ 1.2 U
10 J 6.1 

1.7 UJ 1.2 U
1.7 UJ 1.2 UJ
1.7 UJ 1.2 U
1.7 J 0.89 J
1.4 J 1.3 

1.7 UJ 1.2 U
1.7 UJ 1.2 U
1.7 UJ 1.2 U
3.4 J 1.9 

1.7 UJ 1.2 U
1.7 UJ 1.2 U
1.8 J 0.97 J

1.7 UJ 1.2 U
1.7 UJ 1.2 U
1.7 UJ 1.2 U
3.4 J 5.3 

3800 J 2900 J
50 J 36 
1.6 J 0.86 J

1.7 UJ 1.2 U
4.5 J 3.2 

1.7 UJ 1.2 U
10 UJ 10 UJ

3000 J 2300 
620 J 253 320 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D
LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
9.69 10.61 10.96 11.25 9.62

LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D
11/12/2009 11/12/2009 11/12/2009 11/12/2009 10/30/2009

N N N N N

0.4 J 0.5 U 0.4 U 1.6 0.4 U
0.4 J 0.5 U 0.4 U 0.7 0.4 U

0.7 UJ 0.5 UJ 0.4 UJ 0.6 UJ 0.4 UJ
0.7 UJ 0.5 UJ 0.4 UJ 0.4 NJ 0.4 UJ
0.7 UJ 0.5 U 0.4 U 0.3 J 0.4 U
1.1 J 0.5 U 0.4 U 0.6 U 0.4 U

0.7 UJ 0.5 U 0.4 U 0.6 U 0.4 U
2.7 J 0.4 J 0.4 J 3 0.8 
0.8 J 0.5 U 0.4 U 1 0.4 U
5 J 1.3 0.5 0.6 0.8 

7.1 J 1.3 0.5 3 0.5 
0.7 UJ 0.5 U 0.4 U 0.6 J 0.4 U
0.7 UJ 0.5 U 0.4 U 0.6 U 0.4 U
0.8 J 0.5 U 0.4 U 0.6 U 0.4 U
1.3 J 0.5 U 0.4 U 1.3 0.4 U
0.8 J 0.5 U 0.4 U 0.6 U 0.4 U
1.1 J 0.5 U 0.4 U 1.6 0.6 
5.6 J 1.7 0.6 1.8 0.8 
0.5 J 0.5 U 0.4 U 0.8 0.4 U

0.7 UJ 0.5 UJ 0.4 UJ 0.6 UJ 0.4 U
0.7 UJ 0.5 UJ 0.4 UJ 0.6 UJ 0.4 UJ
1.4 J 0.3 J 0.4 U 2.2 0.2 J
1 J 0.5 U 0.4 U 0.6 U 0.4 U

0.7 UJ 0.5 U 0.4 U 0.3 J 0.4 U
0.7 UJ 0.5 U 0.4 U 0.6 U 0.4 U
0.5 J 0.5 U 0.4 U 0.6 U 0.4 U
2.4 J 0.9 U 0.5 U 14 0.4 

0.7 UJ 0.5 UJ 0.4 UJ 0.8 NJ 0.4 UJ
1.2 J 0.5 U 0.4 U 1.6 0.4 U
1.6 J 0.5 U 0.4 U 1.3 0.4 U

0.7 UJ 0.5 U 0.4 U 0.5 J 0.4 U
1 J 0.5 U 0.4 U 5.2 0.4 U

0.7 UJ 0.5 U 0.4 U 0.4 J 0.4 U
2.5 J 0.6 0.3 J 3.3 0.6 
2100 590 480 4200 540 
45 7 3 52 5.5 

2.1 J 0.4 J 0.4 U 5.3 0.3 J
0.7 UJ 0.5 U 0.4 U 0.7 U 0.4 U
3.5 J 0.5 0.4 U 0.6 U 0.4 J

0.7 UJ 0.5 U 0.4 U 0.6 U 0.4 U
7 UJ 3 U 4 U 6 U 3 U

2600 J 300 J 300 J 1100 J 300 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
10.6 10.75 11.01 11.63 11.75

LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
10/28/2009 10/27/2009 10/29/2009 10/23/2009 10/22/2009

N N N N N

2.2 0.5 J 1.2 0.6 J 5.4 J
1.4 0.7 J 0.7 0.7 3.7 J

1.1 NJ 0.7 UJ 0.5 NJ 0.6 UJ 2.2 NJ
1.3 NJ 0.7 UJ 0.6 NJ 0.6 UJ 2.7 NJ
0.7 U 0.7 UJ 0.6 U 0.6 U 0.8 UJ
0.7 U 0.7 UJ 0.6 U 0.6 U 0.4 J
0.7 U 0.7 UJ 0.6 U 0.6 U 0.8 UJ
3.5 2.9 J 2.2 1.6 5.5 J
0.4 J 0.7 UJ 0.4 J 0.6 U 1.1 J
2.8 9.5 J 2.7 3.2 8.1 J
3 6.6 J 3.1 2.1 6.7 J

0.7 U 0.7 UJ 0.6 U 0.6 U 0.8 UJ
0.7 U 0.5 J 0.6 U 0.6 UJ 0.6 J
1.3 0.9 J 0.7 0.5 J 2.8 J

0.7 U 0.7 UJ 0.6 U 0.6 U 0.8 UJ
0.4 J 0.7 J 0.4 J 0.6 UJ 1 J
0.9 0.7 UJ 0.7 0.6 U 0.9 J
2.9 11 J 2.9 3.4 10 J
0.4 J 0.7 UJ 0.4 J 0.6 U 0.8 UJ
0.7 U 0.7 UJ 0.6 U 0.6 U 0.8 UJ
0.7 UJ 1 NJ 0.6 UJ 0.6 UJ 0.54 NJ

1.1 1.7 J 0.8 0.7 2.2 J
1 0.9 J 0.7 0.6 J 1 J

0.7 U 0.7 UJ 0.6 U 0.6 U 0.8 UJ
0.7 U 0.7 UJ 0.6 U 0.6 U 0.8 UJ
0.7 U 0.7 J 0.6 U 0.6 UJ 0.9 J
1.9 3 J 1.1 0.6 UJ 3.3 J

1.1 NJ 0.7 UJ 0.6 NJ 0.6 UJ 2.5 NJ
0.7 U 0.7 UJ 0.6 U 0.6 U 0.8 UJ
0.8 0.7 J 0.6 U 0.6 UJ 1.1 J

0.7 U 1.2 J 0.6 U 0.6 UJ 0.7 J
0.6 J 0.7 J 0.4 J 0.6 U 0.5 J
0.5 J 0.7 UJ 0.6 U 0.6 U 0.8 UJ
0.7 U 3.1 J 0.6 U 1.6 3.9 J
3300 2600 1900 1700 4900
32 50 23 16 71
1.6 0.9 J 1.3 0.6 UJ 1.3 J

0.7 U 0.7 UJ 0.5 J 0.6 U 0.8 UJ
1.8 2.8 J 1.3 1.3 3 J

0.7 U 0.7 UJ 0.6 U 0.6 U 0.8 UJ
20 UJ 10 UJ 7 U 10 UJ 13 UJ

690 J 300 J 1000 J 1300 J 5000 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 9-12 RM 12-15 RM 12-15 RM 12-15 RM 12-15
LPRT12E 13B-0553 13B-0554 13B-0556 13B-0561
LPRT12E 13B-0553-C1 13B-0554-G2 13B-0556-C1 13B-0561-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
11.75 12.32 12.33 12.69 13.73

LPRT12E-FD 13B-0553-C1AS 13B-0554-G2AS 13B-0556-C1AS 13B-0561-C2AS
10/22/2009 10/16/2013 10/14/2013 10/7/2013 9/30/2013

FD N N N N

5.5 J
3.8 J

2.2 NJ
2.7 NJ
0.8 UJ
0.8 UJ
0.8 UJ
5.4 J

0.8 UJ
8.4 J
6.4 J

0.8 UJ
0.6 J
2.9 J

0.8 UJ
1 J

0.8 UJ
9.2 J

0.8 UJ
0.8 UJ

0.73 NJ
2.1 J
0.8 J

0.8 UJ
0.8 UJ
0.9 J
3.4 J

2.5 NJ
0.8 UJ
0.9 J
0.9 J
0.5 J

0.8 UJ
4.1 J
5100 
69 

1.3 J
0.8 UJ
2.9 J

0.8 UJ
12 UJ

1300 1500 J 1300 J 3400 
140 J 72 J 180 UJ 240 J

1000 J 1400 1600 J 1400 J 3700 
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
13B-0563 13B-0563 13B-0571 13B-0574 2008 CLRC-074

13B-0563-G1 13B-0563-G1 13B-0571-C4 13B-0574-C1 08A-074-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
14.44 14.44 12.81 13.48 12.56

13B-0563-G1AS 13B-0563-G1AT 13B-0571-C4AS 13B-0574-C1AS R32
9/24/2013 9/24/2013 10/4/2013 10/2/2013 8/18/2008

N FD N N N

580 340 1100 J 1100 
26 J 20 J 300 UJ 88 J
620 370 1100 J 1200 

1500 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
2008 CLRC-082 2008 CLRC-082 2008 CLRC-084 2008 CLRC-085 LPRC13A

08A-082-C1 08A-082-G2 08A-084-C1 08A-085-C2 LPRC13A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
14.09 14.09 14.22 14.81 12.38

08A-0082-C1AS 08A-0082-G2AS 08A-0084-C1AS 08A-0085-C2AS LPRC13A
12/10/2008 12/10/2008 12/9/2008 12/11/2008 8/16/2010

N N N N N

0.63 U
0.63 U
0.63 U
0.33 J

0.63 UJ
0.63 U
0.63 U

1.8 
0.63 U

1.4 
1.3 

0.63 U
0.63 U
0.63 U
0.63 U
0.63 U
0.53 J
1.2 

0.63 U
0.63 UJ
0.63 U
0.4 J
0.39 J
0.63 U
0.63 U
0.63 U

1 
0.63 U
0.63 U
0.44 J
0.35 J
0.63 U
0.63 U
0.38 J
1500 J

11 
0.38 J
0.63 U
0.85 

0.63 U
6 UJ

620 J
750 J 200 1300 J

2.4 U

Page 35 of 39
AECOM

Final

July 2017



Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B
LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
14.14 12.86 12.29 12.59 14.09

LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B
8/13/2010 11/12/2009 10/8/2009 10/9/2009 10/26/2009

N N N N N

0.48 U 1.4 J 2 J 0.5 J 0.9 J
0.71 1.3 J 2 J 0.4 J 1 J

0.48 U 0.9 UJ 0.6 NJ 0.7 UJ 1 UJ
0.48 U 0.6 NJ 0.9 NJ 0.7 UJ 1 UJ
0.48 U 0.9 UJ 1 UJ 0.7 UJ 1 UJ
0.48 U 0.9 UJ 1 UJ 0.7 UJ 1 UJ
0.48 U 0.9 UJ 1 UJ 0.7 UJ 1 UJ
0.29 J 3.9 J 4 J 2.3 J 6 J
0.48 U 0.8 J 1 J 0.5 J 1 UJ

3.8 6.4 J 8 J 6.6 J 42 J
1.8 5.9 J 8 J 5.2 J 32 J

0.48 U 0.5 J 1 UJ 0.7 UJ 1 UJ
0.38 J 0.7 J 1 UJ 0.7 UJ 1 J
0.42 J 1.4 J 1 J 0.4 J 2 J
0.48 U 0.5 J 1 UJ 0.7 UJ 1 UJ
0.48 U 0.8 J 1 J 0.6 J 2 J
0.48 U 0.8 J 0.6 J 0.6 J 1 UJ

6.9 6.9 J 9 J 7.9 J 50 J
0.48 U 0.4 J 1 UJ 0.7 UJ 1 UJ
0.48 U 0.9 UJ 1 UJ 0.7 UJ 1 UJ
0.48 U 0.5 NJ 1 UJ 0.5 NJ 1 NJ
0.43 J 1.4 J 1 J 0.8 J 4 J
0.26 J 1.1 J 1 J 0.6 J 3 J
2.1 0.9 UJ 1 UJ 0.7 UJ 1 UJ

0.48 U 0.9 UJ 1 UJ 0.7 UJ 1 UJ
0.48 U 0.7 J 0.5 J 0.4 J 1 J

3.5 2.4 J 4 J 2.3 J 12 J
0.48 U 0.7 NJ 0.9 NJ 0.7 UJ 1 UJ
0.33 J 0.6 J 0.5 J 0.4 J 1 UJ
0.73 1.1 J 0.8 J 0.6 J 3 J

0.48 U 0.5 J 1 UJ 0.4 J 1 J
0.48 U 0.6 J 1 UJ 0.7 UJ 2 J
0.48 U 0.9 UJ 1 UJ 0.7 UJ 1 UJ

1.1 4.8 J 5 J 2.6 J 12 J
790 3600 4100 2100 4200
24 49 57 37 190

0.79 1.2 J 1 J 1 J 3 J
0.48 U 0.9 UJ 1 UJ 0.7 UJ 1 UJ
0.77 1 J 3 J 2.3 J 12 J

0.48 U 0.9 UJ 1 UJ 0.7 UJ 1 UJ
5 U 10 UJ 30 UJ 5 UJ 20 UJ

370 J 1300 J 5000 J 1900 J 1400 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 12-15 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRT15D 2008 CLRC-089 2008 CLRC-090 2008 CLRC-092 2008 CLRC-096
LPRT15D 08A-089-C4 08A-090-C1 08A-092-C4 08A-096-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.75 ft 0 - 0.5 ft

PR PR PR PR PR
14.24 15.5 15.63 16 17.08

LPRT15D 08A-0089-C4AS 08A-0090-C1AS 08A-0092-C4AS 08A-0096-C2AS
10/21/2009 9/17/2008 9/11/2008 9/25/2008 9/24/2008

N N N N N

0.5 U
0.5 U
0.5 UJ
0.5 UJ
0.5 U
0.5 U
0.5 U
0.6 

0.5 U
1.5 
0.8 

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

2 
0.5 U
0.5 U
0.5 UJ
0.3 J
0.5 U
0.5 U
0.5 U
0.5 U
0.8 

0.5 UJ
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

2 
520 
8.7 
0.3 J
0.5 U
0.5 J
0.5 U
4 U

310 J
91 J 250 J 150 J 410 
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-112 2008 CLRC-113 LPRH16A LPRH16B LPRH17A

08A-112-C1 08A-113-C3 LPRH16A LPRH16B LPRH17A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

SR SR PR PR PR
15.55 15.55 15.5 15.85 17.35

08A-0112-C1AS 08A-0113-C3AS LPRH16A LPRH16B LPRH17A
9/16/2008 9/17/2008 11/12/2009 10/26/2009 10/20/2009

N N N N N

0.6 0.5 U 0.3 J
0.5 0.5 U 0.5 U

0.5 UJ 0.5 UJ 0.5 UJ
0.3 NJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
1.6 0.8 1.1
0.3 J 0.5 U 0.5 U
3.7 1.2 1.8
3.9 1.1 2.3

0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.6 0.5 U 0.5 U
0.6 0.5 U 0.3 J
0.5 J 0.5 U 0.5 U
0.7 0.5 U 0.5 J
4.9 1.7 3.3

0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ

0.6 0.4 J 0.5 J
0.7 0.5 U 0.3 J

0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.3 J 0.5 U 0.5 U
1.6 0.9 0.8

0.3 NJ 0.5 UJ 0.5 UJ
0.5 J 0.5 U 0.3 J
0.5 0.5 U 0.6
0.3 J 0.5 U 0.3 J
0.5 0.3 J 0.5 U

0.5 U 0.5 U 0.5 U
2.2 0.3 J 0.8

1500 710 790
28 7.7 15
0.7 0.5 0.9

0.5 U 0.5 U 0.5 U
1.3 0.5 J 1.2

0.5 U 0.5 U 0.5 U
3 U 4 U 3 U

3600 J 150 500 J
210 J 160 J
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Table A-6
Analytical Data for Total Petroleum Hydrocarbons
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS - M8015D TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 TPH-Purgeable TPHV mg/kg
QAM025 C18-C40 PETROLEUM HYDROCARBONS PHCC18C40 mg/kg
QAM025 C8-C18 PETROLEUM HYDROCARBONS PHCC8C18 mg/kg
QAM025 TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
QAM025 TPH-Extractable TPHS mg/kg
SW8015B TPH-Purgeable TPHV mg/kg
Notes:

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

NJ - The analyte has been tentatively identified and the associated numerical value 
represents its approximate concentration.
R - Rejected data.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR
15.24 15.53 15.59 17.05 16.55

LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
10/29/2009 10/29/2009 10/28/2009 10/20/2009 10/21/2009

N N N N N

0.5 U 0.5 U 0.6 U 0.5 U 0.4 J
0.5 U 0.5 U 0.6 U 0.5 U 0.5 
0.5 UJ 0.5 UJ 0.6 UJ 0.5 UJ 0.4 UJ
0.5 UJ 0.5 UJ 0.6 UJ 0.5 UJ 0.22 NJ
0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
0.4 J 0.6 1.1 0.9 1.1
0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
1.2 1.4 3.5 1.3 0.8
1.7 1.7 3.2 0.8 0.8

0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
0.5 U 0.5 U 0.3 J 0.3 J 0.4 U
0.5 U 0.5 U 0.5 J 0.5 U 0.4 U
0.5 U 0.5 U 0.3 J 0.5 U 0.4 U
0.4 J 0.6 0.8 0.4 J 0.4 U
1.4 1.7 5.3 1.8 1.2

0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
0.5 UJ 0.5 UJ 0.6 UJ 0.5 NJ 0.4 UJ
0.5 U 0.2 J 0.7 0.5 J 0.7 
0.5 U 0.5 U 0.5 J 0.4 J 0.4 U
0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
0.7 U 0.5 1.2 0.7 0.4 U
0.5 UJ 0.5 UJ 0.6 UJ 0.5 UJ 0.22 NJ
0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
0.5 U 0.5 U 0.6 0.5 U 0.4 U
0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
0.5 U 0.5 U 0.3 J 0.3 J 0.4 U
0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
0.3 J 0.4 J 1 0.5 0.4 
470 570 780 640 990
7.1 8.1 22 9.8 7.9
0.4 J 0.4 J 1 0.7 0.4 U
0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
0.5 J 0.6 1.6 0.7 1.5
0.5 U 0.5 U 0.6 U 0.5 U 0.4 U
3 J 5 U 6 U 4 U 3 U

90 J 140 J 300 J 320 J 260 J
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-003 2008 CLRC-006 2008 CLRC-007 2008 CLRC-011 2008 CLRC-015 2008 CLRC-020

08A-003-G2 08A-006-G2 08A-007-G2 08A-011-G2 08A-015-G2 08A-020-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR
0.22 0.35 0.41 0.54 1.11 1.47

08A-0003-G2AS 08A-0006-G2AS 08A-0007-G2AS 08A-0011-G2AS 08A-0015-G2AS 08A-0020-G2AS
11/11/2008 11/18/2008 11/19/2008 11/13/2008 11/12/2008 11/4/2008

N N N N N N
Analyte CAS Unit

1,1,1-Trichloroethane 71-55-6 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
1,1-Dichloroethane 75-34-3 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
1,1-Dichloroethene 75-35-4 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
1,2,3-Trichlorobenzene 87-61-6 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0026 J
1,2,4-Trichlorobenzene 120-82-1 mg/kg 0.0015 J 0.00074 J 0.0022 J 0.002 J 0.00093 J 0.0056 J
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg 0.036 UJ 0.035 UJ 0.036 UJ 0.029 UJ 0.028 UJ 0.078 UJ
1,2-Dibromoethane 106-93-4 mg/kg 0.036 UJ 0.035 UJ 0.036 UJ 0.029 UJ 0.028 UJ 0.078 UJ
1,2-Dichlorobenzene 95-50-1 mg/kg 0.00076 J 0.00062 J 0.0016 J 0.0015 J 0.0014 UJ 0.004 J
1,2-Dichloroethane 107-06-2 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
1,2-Dichloropropane 78-87-5 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
1,3-Dichlorobenzene 541-73-1 mg/kg 0.00044 J 0.00033 J 0.00083 J 0.00078 J 0.0014 UJ 0.0023 J
1,4-Dichlorobenzene 106-46-7 mg/kg 0.0018 UJ 0.00079 J 0.002 J 0.0018 J 0.00069 J 0.0055 J
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg  R  R  R  R  R  R
2-Hexanone 591-78-6 mg/kg 0.036 UJ 0.035 UJ 0.036 UJ 0.029 UJ 0.028 UJ 0.078 UJ
4-Methyl-2-pentanone 108-10-1 mg/kg 0.036 UJ 0.0044 J 0.0033 J 0.0035 J 0.0027 J 0.078 UJ
Acetone 67-64-1 mg/kg 0.036 UJ 0.035 UJ 0.036 UJ 0.029 UJ 0.028 UJ 0.078 UJ
Benzene 71-43-2 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Bromochloromethane 74-97-5 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Bromodichloromethane 75-27-4 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Bromoform 75-25-2 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Bromomethane 74-83-9 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Carbon Disulfide 75-15-0 mg/kg 0.00051 J 0.00039 J 0.0006 J 0.00045 J 0.00042 J 0.0017 J
Carbon Tetrachloride 56-23-5 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Chlorobenzene 108-90-7 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0011 J
Chloroethane 75-00-3 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Chloroform 67-66-3 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Chloromethane 74-87-3 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
cis-1,2-Dichloroethylene 156-59-2 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0013 J
cis-1,3-Dichloropropene 10061-01-5 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Cyclohexane 110-82-7 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Dibromochloromethane 124-48-1 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Dichlorodifluoromethane 75-71-8 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Ethylbenzene 100-41-4 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.00066 J
Isopropylbenzene 98-82-8 mg/kg 0.036 UJ 0.035 UJ 0.036 UJ 0.029 UJ 0.028 UJ 0.00062 J
m, p-Xylene XYLMP mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Methyl Acetate 79-20-9 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg 0.00071 J 0.00067 J 0.00047 J 0.00048 J 0.0004 J 0.0026 J
Methylcyclohexane 108-87-2 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Methylene Chloride 75-09-2 mg/kg 0.018 UJ 0.018 UJ 0.018 UJ 0.015 UJ 0.014 UJ 0.039 UJ
o-Xylene 95-47-6 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Styrene 100-42-5 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.00039 J
Tetrachloroethylene 127-18-4 mg/kg 0.0018 UJ 0.00058 J 0.0018 UJ 0.0012 J 0.0014 UJ 0.0032 J
Toluene 108-88-3 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
trans-1,2-Dichloroethene 156-60-5 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
trans-1,3-Dichloropropene 10061-02-6 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Trichloroethene 79-01-6 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0021 J
Trichlorofluoromethane 75-69-4 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Trichlorotrifluoroethane 26523-64-8 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Vinyl Chloride 75-01-4 mg/kg 0.0018 UJ 0.0018 UJ 0.0018 UJ 0.0015 UJ 0.0014 UJ 0.0039 UJ
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

Page 1 of 17
AECOM

Final

July 2017



Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-022 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C

08A-022-G2 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR
2.64 1.25 1.77 2.34 2.47 0.29

08A-0022-G2AS LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C
11/3/2008 8/10/2010 8/11/2010 8/10/2010 8/10/2010 11/9/2009

N N N N N N

0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ  R  R  R  R 0.005 U

0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0042 J 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.009 
0.067 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.067 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0029 J 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U

0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0019 J 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0039 J 0.004 J 0.009 UJ 0.003 J 0.007 J 0.003 J

 R  R  R  R
 R 0.072 J 0.07 J 0.052 J 0.1 J 0.012 U

0.067 UJ 0.017 UJ 0.022 UJ 0.015 UJ 0.019 UJ 0.012 U
0.067 UJ 0.017 UJ 0.022 UJ 0.015 UJ 0.019 UJ 0.012 U
0.067 UJ 0.48 J 0.23 J 0.066 
0.00056 J 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.00079 J 0.005 J 0.011 J 0.009 J 0.013 J 0.003 J
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.00099 J 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.00099 J 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.067 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U

0.0034 UJ 0.014 UJ 0.017 UJ 0.012 UJ 0.016 UJ 0.01 U
0.0034 UJ 0.028 J 0.016 J 0.017 J 0.017 J 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.034 UJ 0.017 UJ 0.022 UJ 0.015 UJ 0.019 UJ 0.012 U

0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0016 J 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U

0.0034 UJ 0.007 UJ 0.009 UJ 0.003 J 0.006 J 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0011 J 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U

0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
0.0034 UJ
0.0034 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.008 UJ 0.005 U
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
LPRT01D LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F
LPRT01D LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR
0.42 0.56 1.25 1.21 2.03 2.83

LPRT01D LPRT01E LPRT02C LPRT02D LPRT03A LPRT03F
10/12/2009 11/9/2009 11/9/2009 11/10/2009 10/14/2009 11/11/2009

N N N N N N

0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 J 0.008 UJ 0.014 J
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.005 J 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.003 J 0.004 U 0.01 J 0.004 J 0.009 J 0.006 J

0.018 J 0.01 U 0.059 J 0.016 UJ 0.079 J 0.12 J
0.015 UJ 0.01 U 0.031 UJ 0.016 UJ 0.019 UJ 0.021 UJ
0.015 UJ 0.01 U 0.031 UJ 0.016 UJ 0.019 UJ 0.021 UJ
0.078 J 0.01 U 0.31 J 0.053 J 0.44 J 0.45 J

0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 J 0.004 U 0.011 J 0.006 UJ 0.02 J 0.015 J

0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.012 UJ 0.008 U 0.025 UJ 0.013 UJ 0.015 UJ 0.017 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.015 UJ 0.01 U 0.031 UJ 0.016 UJ 0.019 UJ 0.021 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.002 J 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ

0.006 UJ 0.004 U 0.012 UJ 0.006 UJ 0.008 UJ 0.008 UJ
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
2008 CLRC-026 2008 CLRC-026 LPRC04A LPRC04B LPRC04C LPRC04D

08A-026-G2 08A-026-G2 LPRC04A LPRC04B LPRC04C LPRC04D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR
3.17 3.17 3.16 3.52 3.57 3.82

08A-0026-G2AS 08A-0026-G2AT LPRC04A LPRC04B LPRC04C LPRC04D
10/29/2008 10/29/2008 8/11/2010 8/11/2010 8/11/2010 8/11/2010

N FD N N N N

0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ  R  R  R  R

0.005 UJ 0.007 UJ 0.005 UJ 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 UJ 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.004 J 0.004 J 0.005 U 0.007 UJ
0.073 UJ 0.075 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.073 UJ 0.075 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0011 J 0.0013 J 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ

0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.00069 J 0.00074 J 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0015 J 0.0017 J 0.004 J 0.004 J 0.005 U 0.004 J

 R  R  R  R
 R  R 0.023 J 0.047 J 0.018 J 0.12 J

0.073 UJ 0.075 UJ 0.014 UJ 0.018 UJ 0.014 U 0.019 UJ
0.073 UJ 0.075 UJ 0.014 UJ 0.018 UJ 0.014 U 0.019 UJ
0.073 UJ 0.075 UJ 0.14 J 0.25 J 0.11 0.6 J

0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.00087 J 0.0014 J 0.006 J 0.008 J 0.006 0.021 J
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.00065 J 0.00056 J 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 UJ 0.007 UJ
0.0012 J 0.00085 J 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ

0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 UJ 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.073 UJ 0.00052 J 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ

0.0037 UJ 0.0038 UJ 0.011 UJ 0.014 UJ 0.011 U 0.015 UJ
0.0037 UJ 0.01 J 0.019 J 0.013 J 0.003 J 0.011 J
0.00069 J 0.00052 J 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.037 UJ 0.038 UJ 0.014 UJ 0.018 UJ 0.014 U 0.019 UJ

0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.004 J 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
0.0037 UJ 0.0038 UJ
0.0037 UJ 0.0038 UJ 0.005 UJ 0.007 UJ 0.005 U 0.007 UJ
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A LPRH05B
LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A LPRH05B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.2 ft 0 - 0.5 ft

PR PR PR PR PR PR
4.15 4.15 4.31 5.65 4.08 4.35

LPRC05A LPRC05A-FD LPRC05B LPRC06A LPRH05A LPRH05B
8/12/2010 8/12/2010 8/11/2010 8/12/2010 11/12/2009 11/11/2009

N FD N N N N

0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
 R  R  R  R 0.007 UJ 0.006 UJ

0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.007 J 0.007 UJ 0.005 J 0.005 J 0.004 J

 R  R  R  R
0.094 J 0.18 J 0.069 J 0.067 J 0.097 J 0.083 J

0.018 UJ 0.03 UJ 0.018 UJ 0.019 UJ 0.018 UJ 0.016 UJ
0.018 UJ 0.03 UJ 0.018 UJ 0.019 UJ 0.018 UJ 0.016 UJ

0.44 J 0.95 J 0.26 J 0.28 J 0.34 J 0.32 J
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ

0.01 J 0.019 J 0.007 J 0.006 J 0.008 J 0.009 J
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.015 UJ 0.024 UJ 0.015 UJ 0.015 UJ 0.015 UJ 0.013 UJ
0.068 J 0.016 J 0.02 J 0.021 J 0.007 UJ 0.006 UJ

0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.018 UJ 0.03 UJ 0.018 UJ 0.019 UJ 0.018 UJ 0.016 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.004 J 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ

0.007 UJ 0.012 UJ 0.007 UJ 0.007 UJ 0.007 UJ 0.006 UJ
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F
LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR
3.39 3.85 3.95 4.12 4.19 4.96

LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F
10/16/2009 11/6/2009 11/11/2009 11/11/2009 11/5/2009 11/6/2009

N N N N N N

0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.012 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.005 J 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.007 J 0.004 J 0.005 J 0.003 J 0.011 UJ

 R
0.009 UJ 0.12 J 0.016 UJ 0.1 J 0.032 J 0.028 UJ
0.009 U 0.015 UJ 0.016 UJ 0.018 UJ 0.015 UJ 0.028 UJ
0.009 UJ 0.015 UJ 0.016 UJ 0.018 UJ 0.015 UJ 0.028 UJ
0.009 UJ 0.4 J 0.064 J 0.46 J 0.16 J 0.028 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.005 0.008 J 0.004 J 0.014 J 0.004 J 0.011 UJ

0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 UJ 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 J 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ

0.01 0.012 UJ 0.012 UJ 0.015 UJ 0.012 UJ 0.022 UJ
0.003 UJ 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.002 J 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.009 U 0.015 UJ 0.016 UJ 0.018 UJ 0.015 UJ 0.028 UJ
0.003 J 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.006 J
0.007 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ

0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ

0.003 U 0.006 UJ 0.006 UJ 0.007 UJ 0.006 UJ 0.011 UJ
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 3-6 RM 3-6 RM 3-6 RM 6-9 RM 6-9 RM 6-9
LPRT06A LPRT06B LPRT06F 2008 CLRC-045 2008 CLRC-048 2008 CLRC-057
LPRT06A LPRT06B LPRT06F 08A-045-G2 08A-048-G2 08A-057-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR
5.02 5.08 5.99 7 7.44 8.99

LPRT06A LPRT06B LPRT06F 08A-0045-G2AS 08A-0048-G2AS 08A-0057-G2AS
11/5/2009 11/5/2009 11/4/2009 8/20/2008 7/31/2008 8/4/2008

N N N N N N

0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.02 UJ 0.016 UJ 0.011 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.058 UJ 0.047 UJ 0.046 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.058 UJ 0.047 UJ 0.046 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0019 J 0.0017 J
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.006 J 0.011 UJ 0.0029 UJ 0.003 J 0.0025 J

0.024 J 0.05 J 0.027 UJ  R  R  R
0.024 UJ 0.02 UJ 0.027 UJ 0.058 UJ 0.047 UJ 0.046 UJ
0.024 UJ 0.02 UJ 0.027 UJ 0.058 UJ 0.047 UJ 0.046 UJ
0.098 J 0.17 J 0.023 J 0.058 UJ 0.047 UJ 0.046 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.00026 J 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0072 UJ 0.0059 UJ 0.0057 UJ
0.01 UJ 0.008 UJ 0.011 UJ  R 0.0024 UJ 0.0023 UJ
0.006 J 0.009 J 0.006 J 0.0029 UJ 0.00061 J 0.00066 J
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.00054 J 0.00088 J
0.01 UJ 0.008 UJ 0.011 UJ 0.0012 J 0.0015 J 0.0018 J
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.058 UJ 0.047 UJ 0.046 UJ
0.02 UJ 0.016 UJ 0.022 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.024 UJ 0.02 UJ 0.027 UJ 0.029 UJ 0.024 UJ 0.023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.005 J 0.011 UJ 0.0032 J 0.005 J 0.0048 J
0.01 UJ 0.005 J 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0032 J 0.0031 J 0.0035 J
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ

0.0029 UJ 0.0024 UJ 0.0023 UJ
0.01 UJ 0.008 UJ 0.011 UJ 0.0029 UJ 0.0024 UJ 0.0023 UJ
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC07A LPRC07B LPRC07C LPRC07D LPRC08A LPRC09A
LPRC07A LPRC07B LPRC07C LPRC07D LPRC08A LPRC09A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR
6.23 6.87 6.96 6.9 7.51 8.36

LPRC07A LPRC07B LPRC07C LPRC07D LPRC08A LPRC09A
8/12/2010 8/12/2010 8/16/2010 8/12/2010 8/13/2010 8/13/2010

N N N N N N

0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
 R  R  R  R  R  R

0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.005 J 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.006 J 0.009 UJ 0.013 UJ

 R  R  R  R  R  R
0.035 J 0.04 J 0.058 J 0.071 J 0.014 J 0.025 J
0.02 UJ 0.027 UJ 0.021 UJ 0.022 UJ 0.023 UJ 0.032 UJ
0.02 UJ 0.027 UJ 0.021 UJ 0.022 UJ 0.023 UJ 0.032 UJ
0.22 J 0.25 J 0.25 J 0.59 J 0.091 J 0.16 J

0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.005 J 0.005 J 0.008 J 0.007 J 0.009 UJ 0.013 UJ

0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.005 J 0.011 UJ 0.005 J 0.006 J 0.009 UJ 0.013 UJ

0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.016 UJ 0.021 UJ 0.017 UJ 0.018 UJ 0.018 UJ 0.026 UJ
0.016 J 0.034 J 0.035 J 0.057 J 0.025 J 0.059 J

0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.02 UJ 0.027 UJ 0.021 UJ 0.022 UJ 0.023 UJ 0.032 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.005 J 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.005 J 0.013 UJ
0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ

0.008 UJ 0.011 UJ 0.008 UJ 0.009 UJ 0.009 UJ 0.013 UJ
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B
LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B
0 - 0.4 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR
6.81 8.48 6.65 6.94 7.05 7.33

LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B
11/12/2009 11/11/2009 11/4/2009 11/3/2009 11/3/2009 11/4/2009

N N N N N N

0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.015 UJ 0.018 UJ 0.012 UJ 0.012 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.005 J 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.005 J 0.005 J 0.006 UJ 0.006 UJ

0.023 UJ 0.016 J 0.026 J 0.037 J 0.015 UJ 0.015 UJ
0.023 UJ 0.024 UJ 0.019 UJ 0.023 UJ 0.015 UJ 0.015 UJ
0.023 UJ 0.024 UJ 0.019 UJ 0.023 UJ 0.015 UJ 0.015 UJ
0.023 UJ 0.15 J 0.14 J 0.3 J 0.015 UJ 0.015 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.007 J 0.005 J 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.019 UJ 0.019 UJ 0.015 UJ 0.018 UJ 0.012 UJ 0.012 UJ
0.009 UJ 0.01 UJ 0.004 J 0.013 J 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.023 UJ 0.024 UJ 0.019 UJ 0.023 UJ 0.015 UJ 0.015 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.005 J 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ

0.009 UJ 0.01 UJ 0.007 UJ 0.009 UJ 0.006 UJ 0.006 UJ
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 6-9 RM 6-9 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT09G LPRT09G 11B-0302 11B-0304 11B-0306 11B-0308
LPRT09G LPRT09G 11B-0302-G2 11B-0304-G1 11B-0306-G2 11B-0308-G6
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR
8.89 8.89 10.67 10.69 10.72 10.74

LPRT09G LPRT09G-FD 11B-0302-G2AS 11B-0304-G1AS 11B-0306-G2AS 11B-0308-G6AS
11/2/2009 11/2/2009 10/26/2011 10/10/2011 10/18/2011 10/11/2011

N FD N N N N

0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.004 U 0.004 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.015 UJ 0.017 U 0.015 U 0.016 U
0.002 U 0.002 U 0.015 UJ 0.017 U 0.00027 J 0.016 U
0.002 U 0.002 U 0.015 UJ 0.017 U 0.015 U 0.016 U
0.002 U 0.002 U 0.015 UJ 0.017 U 0.015 U 0.016 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.00027 J 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.00012 J 0.0037 U 0.0039 U

0.006 U 0.005 U 0.0072 UJ 0.0082 U 0.0073 U 0.0077 U
0.006 U 0.005 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.006 U 0.005 U 0.0072 UJ 0.0082 U 0.0073 U 0.0077 U
0.073 J 0.029 J 0.0072 UJ 0.0082 U 0.009 U 0.0077 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.00013 J 0.00017 J 0.0037 U 0.00014 J
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.00011 J 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.00014 J 0.0037 U 0.0039 U
0.002 UJ 0.002 UJ 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 UJ
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 UJ 0.0039 U
0.004 U 0.004 U 0.00046 J 0.0041 U 0.00045 J 0.0003 J
0.004 J 0.002 UJ 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 UJ
0.006 U 0.005 U 0.0072 UJ 0.0082 U 0.0073 U 0.0077 U
0.002 U 0.002 U 0.00017 J 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0005 J 0.00034 J 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U

0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
0.002 U 0.002 U 0.0036 UJ 0.0041 U 0.0037 U 0.0039 U
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
11B-0327 11B-0329 11B-0330 2008 CLRC-060 2008 CLRC-065 2008 CLRC-065

11B-0327-G1 11B-0329-G1 11B-0330-G1 08A-060-G2 08A-065-G2 08A-065-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR
10.9 10.9 10.92 9.57 10.55 10.55

11B-0327-G1AS 11B-0329-G1AS 11B-0330-G1AS 08A-0060-G2AS 08A-0065-G2AS 08A-0065-G2AT
9/20/2011 9/14/2011 10/13/2011 8/6/2008 8/28/2008 8/28/2008

N N N N N FD

0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ

0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.012 U 0.028 UJ 0.023 UJ  R 0.0026 UJ 0.0028 UJ
0.012 U 0.028 UJ 0.023 UJ 0.67 UJ 0.0026 UJ 0.0028 UJ
0.012 U 0.028 UJ 0.023 UJ  R 0.051 UJ 0.055 UJ
0.012 U 0.028 UJ 0.023 UJ  R 0.051 UJ 0.055 UJ
0.003 U 0.0074 J 0.00033 J  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.001 J 0.00023 J  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0021 J 0.00052 J  R 0.0026 UJ 0.0028 UJ

0.006 U 0.064 J 0.012 UJ  R  R  R
0.003 U 0.0068 UJ 0.0057 UJ  R 0.051 UJ 0.055 UJ
0.006 U 0.014 UJ 0.012 UJ  R 0.051 UJ 0.055 UJ
0.0061 U 0.35 J 0.02 UJ 1 J 0.051 UJ 0.055 UJ
0.003 U 0.00034 J 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 UJ 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.00039 J  R 0.00028 J 0.00038 J
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0017 J 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.00053 J 0.0057 UJ  R 0.00063 J 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0044 J 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.00048 J 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0043 J 0.0057 UJ  R 0.051 UJ 0.055 UJ
0.003 U 0.0027 J 0.00082 J  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ 4.1 J 0.0088 J 0.0067 J
0.003 U 0.0003 J 0.00019 J  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0074 J 0.00095 J  R 0.0026 UJ 0.0028 UJ
0.006 U 0.014 UJ 0.012 UJ 0.67 UJ 0.026 UJ 0.028 UJ
0.003 U 0.0037 J 0.00036 J  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ 0.17 UJ 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.00084 J 0.0014 J
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
0.003 U 0.0068 UJ 0.0057 UJ  R 0.0026 UJ 0.0028 UJ
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
2008 CLRC-109 2008 CLRC-110 2008 CLRC-114 LPRC10A LPRC12A LPRH10A

08A-109-G7 08A-110-G2 08A-114-G4 LPRC10A LPRC12A LPRH10A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

3R 3R PR PR PR PR
11.21 11.21 9.6 9.6 11.17 9.69

08A-0109-G7AS 08A-0110-G2AS 08A-0114-G4AS LPRC10A LPRC12A LPRH10A
8/21/2008 8/25/2008 9/18/2008 8/13/2010 8/13/2010 11/12/2009

N N N N N N

0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U  R  R 0.007 UJ

0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.018 U 0.043 UJ 0.07 U 0.006 UJ 0.005 UJ 0.007 UJ
0.018 U 0.043 UJ 0.07 U 0.006 UJ 0.005 UJ 0.007 UJ

0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ

 R  R
0.04 J  R 0.019 J 0.061 J 0.053 J 0.019 UJ

0.018 U 0.043 UJ 0.07 U 0.016 UJ 0.013 UJ 0.019 UJ
0.0014 J 0.043 UJ 0.07 U 0.016 UJ 0.013 UJ 0.019 UJ
0.18 J 0.043 UJ 0.11 U 0.17 J 0.25 J 0.014 J

0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.0022 U 0.0054 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ

0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00091 0.00049 J 0.0035 U 0.004 J 0.003 J 0.007 UJ

0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00039 J 0.00084 J 0.0035 U 0.006 UJ 0.003 J 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.018 U 0.043 UJ 0.07 U 0.006 UJ 0.005 UJ 0.007 UJ

0.00088 U 0.0022 UJ 0.0035 U 0.013 UJ 0.01 UJ 0.015 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.013 J 0.011 J 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.0088 U 0.022 UJ 0.035 U 0.016 UJ 0.013 UJ 0.019 UJ

0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.007 J 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00033 J 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ
0.00088 U 0.0022 UJ 0.0035 U
0.00088 U 0.0022 UJ 0.0035 U 0.006 UJ 0.005 UJ 0.007 UJ

Page 12 of 17
AECOM

Final

July 2017



Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D
LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR
10.61 10.96 11.25 9.62 10.6 10.75

LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D
11/12/2009 11/12/2009 11/12/2009 10/30/2009 10/28/2009 10/27/2009

N N N N N N

0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.005 U 0.02 UJ 0.014 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ

0.021 0.006 U 0.011 U 0.006 U 0.024 J 0.024 J
0.006 U 0.006 U 0.011 U 0.006 U 0.025 UJ 0.017 UJ
0.006 U 0.006 U 0.011 U 0.006 U 0.025 UJ 0.017 UJ
0.053 0.006 U 0.011 U 0.006 UJ 0.19 J 0.089 J

0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 0.002 U 0.003 J 0.002 U 0.01 UJ 0.007 UJ

0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 UJ 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.005 U 0.005 U 0.009 U 0.005 U 0.02 UJ 0.014 UJ
0.002 U 0.002 U 0.004 U 0.002 J 0.01 UJ 0.008 J
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.006 U 0.006 U 0.011 U 0.006 U 0.025 UJ 0.017 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.012 J 0.005 J
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.006 J 0.007 UJ
0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ

0.002 U 0.002 U 0.004 U 0.002 U 0.01 UJ 0.007 UJ
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 12-15 RM 12-15
LPRT11F LPRT12D LPRT12E LPRT12E 2008 CLRC-074 2008 CLRC-082
LPRT11F LPRT12D LPRT12E LPRT12E 08A-074-G2 08A-082-G2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR
11.01 11.63 11.75 11.75 12.56 14.09

LPRT11F LPRT12D LPRT12E LPRT12E-FD 08A-0074-G2AS 08A-0082-G2AS
10/29/2009 10/23/2009 10/22/2009 10/22/2009 8/18/2008 12/10/2008

N N N FD N N

0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.007 U 0.02 UJ 0.006 UJ 0.006 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.068 UJ 0.032 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.068 UJ 0.032 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0015 J
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0011 J

0.009 U 0.016 J 0.013 J 0.01 J  R 0.017 J
0.009 U 0.025 UJ 0.016 UJ 0.015 UJ 0.068 UJ 0.032 UJ
0.009 U 0.025 UJ 0.016 UJ 0.015 UJ 0.068 UJ 0.032 UJ
0.023 0.045 J 0.055 J 0.076 J 0.068 UJ 0.065 J

0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0085 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.00065 J
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0022 J
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.068 UJ 0.032 UJ
0.007 U 0.02 UJ 0.013 UJ 0.012 UJ 0.0034 UJ 0.0076 J
0.004 U 0.01 UJ 0.006 UJ 0.016 J 0.23 J 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0013 J
0.009 U 0.025 UJ 0.016 UJ 0.015 UJ 0.034 UJ 0.016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0025 J
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.00037 J
0.003 J 0.01 UJ 0.005 J 0.006 J 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ

0.0034 UJ 0.0016 UJ
0.004 U 0.01 UJ 0.006 UJ 0.006 UJ 0.0034 UJ 0.0016 UJ
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
2008 CLRC-084 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E

08A-084-G2 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR
14.22 12.38 14.14 12.86 12.29 12.59

08A-0084-G2AS LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E
12/9/2008 8/16/2010 8/13/2010 11/12/2009 10/8/2009 10/9/2009

N N N N N N

0.0018 UJ 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U  R  R 0.006 UJ 0.01 UJ 0.005 UJ

0.004 UJ 0.003 UJ 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 UJ 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.036 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.036 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.004 J 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.00032 J 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ

 R  R
 R 0.018 J  R 0.11 J 0.024 UJ 0.007 J

0.036 U 0.011 UJ 0.006 U 0.016 UJ 0.024 UJ 0.012 UJ
0.036 U 0.011 UJ 0.006 U 0.016 UJ 0.024 UJ 0.012 UJ
0.036 U 0.09 J 0.01 0.4 J 0.024 UJ 0.022 J
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.007 J 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 UJ 0.004 UJ 0.003 UJ 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 UJ 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.036 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.009 UJ 0.005 U 0.012 UJ 0.019 UJ 0.01 UJ
0.0018 U 0.008 J 0.012 0.006 UJ 0.005 J 0.005 UJ
0.00083 J 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.018 U 0.011 UJ 0.006 U 0.016 UJ 0.024 UJ 0.012 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.005 J 0.003 J
0.0018 U 0.004 UJ 0.003 U 0.013 J 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
0.0018 U
0.0018 U 0.004 UJ 0.003 U 0.006 UJ 0.01 UJ 0.005 UJ
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 12-15 RM 12-15 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRT15B LPRT15D 2008 CLRC-096 2008 CLRC-112 2008 CLRC-113 LPRH16A
LPRT15B LPRT15D 08A-096-G2 08A-112-G4 08A-113-G2 LPRH16A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR SR SR PR
14.09 14.24 17.08 15.55 15.55 15.5

LPRT15B LPRT15D 08A-0096-G2AS 08A-0112-G4AS 08A-0113-G2AS LPRH16A
10/26/2009 10/21/2009 9/24/2008 9/16/2008 9/17/2008 11/12/2009

N N N N N N

0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 UJ 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.033 UJ 0.002 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 UJ 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 UJ 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 UJ 0.026 U 0.024 U 0.023 U 0.004 U
0.017 UJ 0.002 U 0.026 U 0.024 U 0.023 U 0.004 U
0.017 UJ 0.002 UJ 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 UJ 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 UJ 0.0013 U 0.0012 U 0.0012 U 0.004 U

0.086 J 0.005 UJ  R  R  R 0.009 U
0.042 UJ 0.005 UJ 0.026 U 0.024 U 0.023 U 0.009 U
0.042 UJ 0.005 UJ 0.026 U 0.024 U 0.023 U 0.009 U

0.026 U 0.024 U 0.023 U 0.009 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 UJ 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0033 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 UJ 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 UJ 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 UJ 0.026 U 0.024 UJ 0.023 U 0.004 U
0.033 UJ 0.004 UJ 0.0013 U 0.0012 U 0.0012 U 0.007 U
0.024 J 0.003 J 0.0014 0.0012 U 0.0012 U 0.004 U

0.017 UJ 0.002 U 0.00017 J 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.042 UJ 0.005 U 0.013 U 0.012 U 0.012 U 0.009 U
0.017 UJ 0.002 UJ 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 UJ 0.0013 U 0.0012 UJ 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.00096 J 0.00056 J 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0003 J 0.0012 U 0.0012 U 0.004 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U

0.0013 U 0.0012 U 0.0012 U
0.017 UJ 0.002 U 0.0013 U 0.0012 U 0.0012 U 0.004 U
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Table A-7
Analytical Data for Volatile Organic Compounds
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1,1,1-Trichloroethane 71-55-6 mg/kg
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg
1,1,2-Trichloroethane 79-00-5 mg/kg
1,1-Dichloroethane 75-34-3 mg/kg
1,1-Dichloroethene 75-35-4 mg/kg
1,2,3-Trichlorobenzene 87-61-6 mg/kg
1,2,4-Trichlorobenzene 120-82-1 mg/kg
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg
1,2-Dibromoethane 106-93-4 mg/kg
1,2-Dichlorobenzene 95-50-1 mg/kg
1,2-Dichloroethane 107-06-2 mg/kg
1,2-Dichloropropane 78-87-5 mg/kg
1,3-Dichlorobenzene 541-73-1 mg/kg
1,4-Dichlorobenzene 106-46-7 mg/kg
1,4-Dioxane 123-91-1 mg/kg
2-Butanone 78-93-3 mg/kg
2-Hexanone 591-78-6 mg/kg
4-Methyl-2-pentanone 108-10-1 mg/kg
Acetone 67-64-1 mg/kg
Benzene 71-43-2 mg/kg
Bromochloromethane 74-97-5 mg/kg
Bromodichloromethane 75-27-4 mg/kg
Bromoform 75-25-2 mg/kg
Bromomethane 74-83-9 mg/kg
Carbon Disulfide 75-15-0 mg/kg
Carbon Tetrachloride 56-23-5 mg/kg
Chlorobenzene 108-90-7 mg/kg
Chloroethane 75-00-3 mg/kg
Chloroform 67-66-3 mg/kg
Chloromethane 74-87-3 mg/kg
cis-1,2-Dichloroethylene 156-59-2 mg/kg
cis-1,3-Dichloropropene 10061-01-5 mg/kg
Cyclohexane 110-82-7 mg/kg
Dibromochloromethane 124-48-1 mg/kg
Dichlorodifluoromethane 75-71-8 mg/kg
Ethylbenzene 100-41-4 mg/kg
Isopropylbenzene 98-82-8 mg/kg
m, p-Xylene XYLMP mg/kg
Methyl Acetate 79-20-9 mg/kg
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg
Methylcyclohexane 108-87-2 mg/kg
Methylene Chloride 75-09-2 mg/kg
o-Xylene 95-47-6 mg/kg
Styrene 100-42-5 mg/kg
Tetrachloroethylene 127-18-4 mg/kg
Toluene 108-88-3 mg/kg
trans-1,2-Dichloroethene 156-60-5 mg/kg
trans-1,3-Dichloropropene 10061-02-6 mg/kg
Trichloroethene 79-01-6 mg/kg
Trichlorofluoromethane 75-69-4 mg/kg
Trichlorotrifluoroethane 26523-64-8 mg/kg
Vinyl Chloride 75-01-4 mg/kg
Notes:

Location Name
Location ID

Depth
Stream Code

River Mile Segment (RM)

J - Estimated Concentration.
R - Rejected data.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Stream Mile
Sample ID

Sample Date
Sample Type

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRH16B LPRT16C LPRT16D LPRT16E
LPRH16B LPRT16C LPRT16D LPRT16E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR
15.85 15.24 15.53 15.59

LPRH16B LPRT16C LPRT16D LPRT16E
10/26/2009 10/29/2009 10/29/2009 10/28/2009

N N N N

0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.006 U 0.006 U 0.005 U 0.006 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U

0.012 0.011 0.006 U 0.031
0.007 U 0.007 U 0.006 U 0.008 U
0.007 U 0.007 U 0.006 U 0.008 U
0.034 0.035 0.016 0.066

0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 0.003 U 0.002 J
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.005 U 0.006 U 0.005 U 0.006 U
0.004 0.002 J 0.004 J 0.003 U

0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.007 U 0.007 U 0.006 U 0.008 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U
0.003 U 0.003 U 0.003 U 0.003 U

0.003 U 0.003 U 0.003 U 0.003 U
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0401 12A-0403 12A-0404 12A-0407 12A-0409 12A-0412 12A-0413 2008 CLRC-003 2008 CLRC-006 2008 CLRC-006 2008 CLRC-007 2008 CLRC-011

12A-0401-C2 12A-0403-C1 12A-0404-C2 12A-0407-C3 12A-0409-C7 12A-0412-C2 12A-0413-C4 08A-003-C1 08A-006-C1 08A-006-C2 08A-007-C2 08A-011-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
0.17 0.5 0.68 1.83 1.96 2.55 2.53 0.22 0.35 0.35 0.41 0.54

12A-0401-C2AS 12A-0403-C1AS 12A-0404-C2AS 12A-0407-C3AS 12A-0409-C7AS 12A-0412-C2AS 12A-0413-C4AS 08A-0003-C1AS 08A-0006-C1AS 08A-0006-C2AS 08A-0007-C2AS 08A-0011-C1AS
2/9/2012 2/7/2012 2/1/2012 1/26/2012 2/6/2012 2/2/2012 1/28/2012 11/11/2008 11/18/2008 11/18/2008 11/19/2008 11/13/2008

N N N N N N N N N N N N
Method Analyte CAS Unit

Congeners (a)
E1668A PCB-1 2051-60-7 mg/kg 0.000498 0.00122 J 0.000793 J 0.000754 J 0.000845 J 0.00109 J 0.00306 J 0.000388 J 0.000422 J 0.000436 J 0.000482 J
E1668A PCB-10 33146-45-1 mg/kg 0.000129 J 0.000963 J 0.00021 J 0.000193 J 0.000242 J 0.000234 J 0.00148 J 0.000238 J 0.000197 J 0.000152 J 0.000178 J
E1668A PCB-100 39485-83-1 mg/kg 0.00109 0.00212 J 0.00174 J 0.00289 J 0.00509 J 0.00254 J 0.00797 J 0.000846 J 0.00155 J 0.00128 J 0.000949 J
E1668A PCB-101 37680-73-2 mg/kg 0.0185 0.115 J 0.0353 J 0.0374 J 0.0491 J 0.0437 J 0.271 J 0.0421 J 0.0296 J 0.0266 J 0.0322 J
E1668A PCB-102 68194-06-9 mg/kg 0.00101 0.0052 J 0.00178 J 0.0022 J 0.00337 J 0.00214 J 0.0116 J 0.00151 J 0.00165 J 0.00141 J 0.00142 J
E1668A PCB-103 60145-21-3 mg/kg 0.000519 0.00125 J 0.000767 J 0.00118 J 0.00183 J 0.00117 J 0.00682 J 0.000533 J 0.000719 J 0.000556 J 0.000394 J
E1668A PCB-104 56558-16-8 mg/kg 0.000136 0.000109 J 0.00021 J 0.000412 J 0.000644 J 0.000306 J 0.000365 J 5.25E-05 UJ 0.000115 J 0.000107 J 3.43E-05 UJ
E1668A PCB-105 32598-14-4 mg/kg 0.00663 0.0441 J 0.0138 J 0.0139 J 0.0149 J 0.0165 J 0.0634 J 0.017 J 0.011 J 0.0108 J 0.0132 J
E1668A PCB-106 70424-69-0 mg/kg 3.25E-06 U 5.11E-05 UJ 8.19E-06 UJ 3.57E-05 UJ 2.32E-05 Z 2.73E-05 Z 0.000145 J 4.86E-05 UJ 3.2E-05 UJ 1.18E-05 UJ 3.38E-05 UJ
E1668A PCB-107 70424-68-9 mg/kg 0.000566 0.00391 J 0.00112 J 0.00109 J 0.00143 J 0.00132 J 0.00821 J 0.00256 J 0.00201 J 0.00189 J 0.00218 J
E1668A PCB-108 70362-41-3 mg/kg 0.0119 0.0845 J 0.0226 J 0.0234 J 0.0299 J 0.0275 J 0.154 J 0.0014 J 0.001 J 0.000948 J 0.0011 J
E1668A PCB-109 74472-35-8 mg/kg 0.00112 0.00679 J 0.00219 J 0.00216 J 0.00286 J 0.00249 J 0.0153 J 0.0275 J 0.0187 J 0.0168 J 0.0207 J
E1668A PCB-11 2050-67-1 mg/kg 0.00401 J 0.0392 J 0.0076 J 0.00566 J 0.00611 J 0.00787 J 0.0267 J 0.00861 J 0.00454 J 0.00381 J 0.00653 J
E1668A PCB-110 38380-03-9 mg/kg 0.0211 0.131 J 0.0395 J 0.0424 J 0.0516 J 0.0483 J 0.349 J 0.0483 J 0.0339 J 0.0295 J 0.0361 J
E1668A PCB-111 39635-32-0 mg/kg 3.07E-06 U 4.73E-05 UJ 7.45E-06 UJ 3.43E-05 UJ 4.16E-05 J 4.23E-05 J 0.000171 J 4.94E-05 UJ 3.61E-05 UJ 1.37E-05 UJ 3.22E-05 UJ
E1668A PCB-112 74472-36-9 mg/kg 3.11E-06 U 0.000201 J 0.000131 J 3.43E-05 UJ 0.000105 J 8.6E-05 J 0.00064 J 5.36E-05 UJ 3.92E-05 UJ 1.49E-05 UJ 3.5E-05 UJ
E1668A PCB-113 68194-10-5 mg/kg 0.0185 0.115 J 0.0353 J 0.0374 J 0.0491 J 0.0437 J 0.271 J 0.0421 J 0.0296 J 0.0266 J 0.0322 J
E1668A PCB-114 74472-37-0 mg/kg 0.000365 0.00274 J 0.000759 J 0.000744 J 0.000753 J 0.00099 J 0.00437 J 0.000897 J 0.000641 J 0.000604 J 0.000747 J
E1668A PCB-115 74472-38-1 mg/kg 0.000397 0.00235 J 0.000624 J 0.000455 J 0.000975 J 0.000836 J 0.00304 J 0.0483 J 0.0339 J 0.0295 J 0.0361 J
E1668A PCB-116 18259-05-7 mg/kg 0.00289 0.0209 J 0.00555 J 0.00585 J 0.0068 J 0.00668 J 0.0289 J 0.00801 J 0.00554 J 0.00492 J 0.00614 J
E1668A PCB-117 68194-11-6 mg/kg 0.000619 0.00298 J 0.000971 J 0.000727 J 0.00164 J 0.000986 J 0.00853 J 0.00801 J 0.00554 J 0.00492 J 0.00614 J
E1668A PCB-118 31508-00-6 mg/kg 0.0159 0.0966 J 0.0301 J 0.0322 J 0.0371 J 0.0401 J 0.239 J 0.0383 J 0.0268 J 0.0254 J 0.031 J
E1668A PCB-119 56558-17-9 mg/kg 0.0119 0.0845 J 0.0226 J 0.0234 J 0.0299 J 0.0275 J 0.154 J 0.0275 J 0.0187 J 0.0168 J 0.0207 J
E1668A PCB-12 2974-92-7 mg/kg 0.00109 J 0.00653 J 0.00182 J 0.00157 J 0.00192 J 0.00222 J 0.0166 J 0.0024 J 0.0014 J 0.00121 J 0.00164 J
E1668A PCB-120 68194-12-7 mg/kg 6.45E-05 0.000227 J 0.000132 J 0.000142 J 0.000203 J 0.000158 J 0.000832 J 0.000136 J 8E-05 J 9.68E-05 J 0.000122 J
E1668A PCB-121 56558-18-0 mg/kg 3.14E-06 U 4.77E-05 UJ 7.49E-06 UJ 3.32E-05 UJ 5.95E-05 J 3.29E-05 J 9.24E-05 J 5.12E-05 UJ 3.74E-05 UJ 1.42E-05 UJ 3.34E-05 UJ
E1668A PCB-122 76842-07-4 mg/kg 0.000204 0.00149 J 0.000459 J 0.000424 J 0.000515 J 0.000518 J 0.00283 J 0.00044 J 0.000505 J 0.000432 J 0.000584 J
E1668A PCB-123 65510-44-3 mg/kg 0.000301 0.00195 J 0.000655 J 0.000663 J 0.000736 J 0.00081 J 0.00541 J 0.000377 J 0.000554 J 0.000514 J 0.000586 J
E1668A PCB-124 70424-70-3 mg/kg 0.000566 0.00391 J 0.00112 J 0.00109 J 0.00143 J 0.00132 J 0.00821 J 0.0014 J 0.001 J 0.000948 J 0.0011 J
E1668A PCB-125 74472-39-2 mg/kg 0.0119 0.0845 J 0.0226 J 0.0234 J 0.0299 J 0.0275 J 0.154 J 0.0275 J 0.0187 J 0.0168 J 0.0207 J
E1668A PCB-126 57465-28-8 mg/kg 7.38E-05 0.000363 J 0.000114 J 0.000142 J 0.000146 J 0.000222 J 0.0006 J 0.000137 J 0.000182 J 0.000363 J 9.68E-05 J
E1668A PCB-127 39635-33-1 mg/kg 3.23E-06 U 5.13E-05 UJ 8.27E-06 UJ 3.57E-05 UJ 1.24E-05 UJ 2.02E-05 UJ 2.69E-05 UJ 4.81E-05 UJ 3.17E-05 UJ 2.26E-05 J 3.34E-05 UJ
E1668A PCB-128 38380-07-3 mg/kg 0.00236 0.0136 J 0.00498 J 0.00495 J 0.00627 J 0.00601 J 0.0232 J 0.00556 J 0.00528 J 0.00453 J 0.00459 J
E1668A PCB-129 55215-18-4 mg/kg 0.019 0.0954 J 0.0399 J 0.0401 J 0.051 J 0.0481 J 0.184 J 0.0398 J 0.042 J 0.0347 J 0.0345 J
E1668A PCB-13 2974-90-5 mg/kg 0.00109 J 0.00653 J 0.00182 J 0.00157 J 0.00192 J 0.00222 J 0.0166 J 0.0024 J 0.0014 J 0.00121 J 0.00164 J
E1668A PCB-130 52663-66-8 mg/kg 0.00106 0.00544 J 0.00223 J 0.00233 J 0.00279 J 0.00267 J 0.00966 J 0.00216 J 0.00229 J 0.00193 J 0.00186 J
E1668A PCB-131 61798-70-7 mg/kg 0.000202 0.0013 J 0.000445 J 0.000429 J 0.000545 J 0.000548 J 0.00284 J 0.00036 J 0.000454 J 0.000379 J 0.000273 J
E1668A PCB-132 38380-05-1 mg/kg 0.00542 0.0301 J 0.0119 J 0.0122 J 0.0153 J 0.015 J 0.0538 J 0.0119 J 0.0124 J 0.0102 J 0.0101 J
E1668A PCB-133 35694-04-3 mg/kg 0.000289 0.00124 J 0.000643 J 0.000671 J 0.000967 J 0.000803 J 0.00303 J 0.000443 J 0.000627 J 0.000537 J 0.000431 J
E1668A PCB-134 52704-70-8 mg/kg 0.00102 0.00497 J 0.00238 J 0.00204 J 0.00275 J 0.00264 J 0.0146 J 0.00191 J 0.0021 J 0.00171 J 0.00151 J
E1668A PCB-135 52744-13-5 mg/kg 0.00654 0.0322 J 0.0147 J 0.0149 J 0.0194 J 0.0172 J 0.0725 J 0.014 J 0.0118 J 0.0101 J 0.0117 J
E1668A PCB-136 38411-22-2 mg/kg 0.00233 0.0125 J 0.00513 J 0.00589 J 0.00727 J 0.00594 J 0.0318 J 0.00519 J 0.00405 J 0.00362 J 0.00398 J
E1668A PCB-137 35694-06-5 mg/kg 0.000655 0.0038 J 0.00141 J 0.00137 J 0.00163 J 0.00163 J 0.00863 J 0.00139 J 0.00156 J 0.00117 J 0.00127 J
E1668A PCB-138 35065-28-2 mg/kg 0.019 0.0954 J 0.0399 J 0.0401 J 0.051 J 0.0481 J 0.184 J 0.0398 J 0.042 J 0.0347 J 0.0345 J
E1668A PCB-139 56030-56-9 mg/kg 0.000314 0.00167 J 0.000643 J 0.000681 J 0.000931 J 0.000793 J 0.0044 J 0.000547 J 0.000652 J 0.000526 J 0.000507 J
E1668A PCB-14 34883-41-5 mg/kg 1.25E-05 UJ 4E-05 J 4.67E-05 UJ 7.11E-05 UJ 3.53E-05 UJ 0.000173 UJ 4.52E-05 J 3.14E-05 UJ 3.84E-05 UJ 1E-05 UJ 2.74E-05 UJ
E1668A PCB-140 59291-64-4 mg/kg 0.000314 0.00167 J 0.000643 J 0.000681 J 0.000931 J 0.000793 J 0.0044 J 0.000547 J 0.000652 J 0.000526 J 0.000507 J
E1668A PCB-141 52712-04-6 mg/kg 0.00313 0.0181 J 0.00745 J 0.00718 J 0.00934 J 0.00875 J 0.0295 J 0.0071 J 0.00746 J 0.00588 J 0.00621 J
E1668A PCB-142 41411-61-4 mg/kg 3.64E-06 U 5.75E-06 UJ 7.94E-06 UJ 1.14E-05 UJ 8.99E-06 UJ 2.68E-05 UJ 2.65E-05 UJ 8.22E-05 UJ 7.19E-05 UJ 2.88E-05 UJ 6.29E-05 UJ
E1668A PCB-143 68194-15-0 mg/kg 3.18E-06 U 0.000263 J 9.66E-05 J 8.8E-05 Z 0.000186 J 0.000104 J 0.000513 J 0.00191 J 0.0021 J 0.00171 J 0.00151 J
E1668A PCB-144 68194-14-9 mg/kg 0.000801 0.00494 J 0.00189 J 0.00171 J 0.00229 J 0.00206 J 0.00842 J 0.00175 J 0.00147 J 0.00121 J 0.00148 J
E1668A PCB-145 74472-40-5 mg/kg 2.33E-06 U 3.67E-05 J 5.17E-06 UJ 7.08E-06 UJ 2.49E-05 J 1.55E-05 UJ 6.43E-05 Z 7E-05 UJ 5.35E-05 UJ 1.76E-05 UJ 3.98E-05 UJ
E1668A PCB-146 51908-16-8 mg/kg 0.00285 0.0132 J 0.00601 J 0.0064 J 0.00855 J 0.00787 J 0.032 J 0.0055 J 0.00627 J 0.00495 J 0.00498 J
E1668A PCB-147 68194-13-8 mg/kg 0.0155 0.0776 J 0.0346 J 0.0348 J 0.0454 J 0.0408 J 0.197 J 0.032 J 0.032 J 0.0275 J 0.0269 J
E1668A PCB-148 74472-41-6 mg/kg 6.41E-05 0.000142 J 0.000139 J 0.000164 J 0.000257 J 0.000189 J 0.000621 J 9.78E-05 UJ 7.49E-05 UJ 5.91E-05 J 5.57E-05 UJ
E1668A PCB-149 38380-04-0 mg/kg 0.0155 0.0776 J 0.0346 J 0.0348 J 0.0454 J 0.0408 J 0.197 J 0.032 J 0.032 J 0.0275 J 0.0269 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0401 12A-0403 12A-0404 12A-0407 12A-0409 12A-0412 12A-0413 2008 CLRC-003 2008 CLRC-006 2008 CLRC-006 2008 CLRC-007 2008 CLRC-011

12A-0401-C2 12A-0403-C1 12A-0404-C2 12A-0407-C3 12A-0409-C7 12A-0412-C2 12A-0413-C4 08A-003-C1 08A-006-C1 08A-006-C2 08A-007-C2 08A-011-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
0.17 0.5 0.68 1.83 1.96 2.55 2.53 0.22 0.35 0.35 0.41 0.54

12A-0401-C2AS 12A-0403-C1AS 12A-0404-C2AS 12A-0407-C3AS 12A-0409-C7AS 12A-0412-C2AS 12A-0413-C4AS 08A-0003-C1AS 08A-0006-C1AS 08A-0006-C2AS 08A-0007-C2AS 08A-0011-C1AS
2/9/2012 2/7/2012 2/1/2012 1/26/2012 2/6/2012 2/2/2012 1/28/2012 11/11/2008 11/18/2008 11/18/2008 11/19/2008 11/13/2008

N N N N N N N N N N N N
Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg 0.00743 J 0.0367 J 0.0125 J 0.0104 J 0.011 J 0.0152 J 0.0617 J 0.0123 J 0.00818 J 0.00768 J 0.00997 J
E1668A PCB-150 68194-08-1 mg/kg 8.99E-05 0.000293 J 0.000167 J 0.000228 J 0.000334 J 0.000217 J 0.00163 J 0.000137 J 8.88E-05 J 9.82E-05 J 9.34E-05 J
E1668A PCB-151 52663-63-5 mg/kg 0.00654 0.0322 J 0.0147 J 0.0149 J 0.0194 J 0.0172 J 0.0725 J 0.014 J 0.0118 J 0.0101 J 0.0117 J
E1668A PCB-152 68194-09-2 mg/kg 5.19E-05 0.000111 J 0.000107 J 0.000147 J 0.000265 J 0.000149 J 0.000333 J 6.95E-05 UJ 5.32E-05 UJ 6.07E-05 J 3.96E-05 UJ
E1668A PCB-153 35065-27-1 mg/kg 0.0171 0.0815 J 0.038 J 0.0358 J 0.0463 J 0.0449 J 0.193 J 0.0347 J 0.0368 J 0.0297 J 0.0312 J
E1668A PCB-154 60145-22-4 mg/kg 0.000478 0.00152 J 0.000983 J 0.00113 J 0.00173 J 0.00133 J 0.00756 J 0.000907 J 0.000683 J 0.000654 J 0.000752 J
E1668A PCB-155 33979-03-2 mg/kg 0.00024 0.000344 J 0.00052 J 0.000491 J 0.00146 J 0.000771 J 0.00386 J 0.000223 J 0.00034 J 0.000313 J 0.000417 J
E1668A PCB-156 38380-08-4 mg/kg 0.00199 0.0115 J 0.00428 J 0.0045 J 0.0049 J 0.00542 J 0.0233 J 0.00379 J 0.00347 J 0.00312 J 0.00348 J
E1668A PCB-157 69782-90-7 mg/kg 0.00199 0.0115 J 0.00428 J 0.0045 J 0.0049 J 0.00542 J 0.0233 J 0.00379 J 0.00347 J 0.00312 J 0.00348 J
E1668A PCB-158 74472-42-7 mg/kg 0.00169 0.00943 J 0.00367 J 0.00352 J 0.00443 J 0.00429 J 0.0204 J 0.00392 J 0.00375 J 0.00315 J 0.00336 J
E1668A PCB-159 39635-35-3 mg/kg 8.73E-06 U 2.88E-05 UJ 3.14E-05 UJ 2.34E-05 UJ 4.36E-05 UJ 4.2E-05 UJ 8.39E-05 UJ 0.000259 J 0.000267 J 0.000248 J 0.000317 J
E1668A PCB-16 38444-78-9 mg/kg 0.00377 0.059 J 0.00791 J 0.00697 J 0.013 J 0.00618 J 0.0931 J 0.00806 J 0.00409 J 0.00322 J 0.00663 J
E1668A PCB-160 41411-62-5 mg/kg 2.63E-06 U 4.24E-06 UJ 5.85E-06 UJ 8.14E-06 UJ 6.68E-06 UJ 1.85E-05 UJ 2E-05 UJ 0.0398 J 0.042 J 0.0347 J 0.0345 J
E1668A PCB-161 74472-43-8 mg/kg 2.59E-06 U 4.13E-06 UJ 5.69E-06 UJ 7.9E-06 UJ 6.23E-06 UJ 1.86E-05 UJ 1.91E-05 UJ 5.44E-05 UJ 4.76E-05 UJ 1.91E-05 UJ 4.16E-05 UJ
E1668A PCB-162 39635-34-2 mg/kg 8.28E-05 Z 0.000553 Z 0.000286 Z 0.000167 Z 0.000307 Z 0.00017 Z 0.000952 Z 0.000589 J 0.000256 J 0.000286 J 0.000317 J
E1668A PCB-163 74472-44-9 mg/kg 0.019 0.0954 J 0.0399 J 0.0401 J 0.051 J 0.0481 J 0.184 J 0.0398 J 0.042 J 0.0347 J 0.0345 J
E1668A PCB-164 74472-45-0 mg/kg 0.00118 0.00618 J 0.00251 J 0.00267 J 0.00358 J 0.00301 J 0.0157 J 0.00259 J 0.00271 J 0.00226 J 0.00229 J
E1668A PCB-165 74472-46-1 mg/kg 2.88E-06 U 4.6E-06 UJ 6.24E-06 UJ 8.66E-06 UJ 3.49E-05 Z 2.1E-05 UJ 0.000112 Z 5.98E-05 UJ 5.23E-05 UJ 2.1E-05 UJ 4.58E-05 UJ
E1668A PCB-166 41411-63-6 mg/kg 0.00236 0.0136 J 0.00498 J 0.00495 J 0.00627 J 0.00601 J 0.0232 J 0.00556 J 0.00528 J 0.00453 J 0.00459 J
E1668A PCB-167 52663-72-6 mg/kg 0.000698 0.00349 J 0.00155 J 0.00153 J 0.00159 J 0.00187 J 0.00872 J 0.0013 J 0.00117 J 0.00101 J 0.00113 J
E1668A PCB-168 59291-65-5 mg/kg 0.0171 0.0815 J 0.038 J 0.0358 J 0.0463 J 0.0449 J 0.193 J 0.0347 J 0.0368 J 0.0297 J 0.0312 J
E1668A PCB-169 32774-16-6 mg/kg 1.22E-05 U 3.7E-05 UJ 4.74E-05 UJ 3E-05 UJ 5.69E-05 UJ 5.13E-05 UJ 0.000114 UJ 5.57E-05 J 0.000116 J 0.000104 J 0.000146 J
E1668A PCB-17 37680-66-3 mg/kg 0.00487 0.0615 J 0.00976 J 0.00939 J 0.0153 J 0.00917 J 0.0994 J 0.0108 J 0.00595 J 0.00473 J 0.00847 J
E1668A PCB-170 35065-30-6 mg/kg 0.00507 0.0235 J 0.0119 J 0.0111 J 0.0138 J 0.0138 J 0.0336 J 0.0108 J 0.00949 J 0.00748 J 0.0116 J
E1668A PCB-171 52663-71-5 mg/kg 0.00146 0.00744 J 0.00345 J 0.00331 J 0.00473 J 0.00387 J 0.0108 J 0.00328 J 0.00271 J 0.00232 J 0.00347 J
E1668A PCB-172 52663-74-8 mg/kg 0.000809 0.00391 J 0.00196 J 0.00187 J 0.00286 J 0.00215 J 0.0056 J 0.00173 J 0.00149 J 0.00127 J 0.00208 J
E1668A PCB-173 68194-16-1 mg/kg 0.00146 0.00744 J 0.00345 J 0.00331 J 0.00473 J 0.00387 J 0.0108 J 0.00328 J 0.00271 J 0.00232 J 0.00347 J
E1668A PCB-174 38411-25-5 mg/kg 0.00563 0.027 J 0.0127 J 0.0131 J 0.0185 J 0.0146 J 0.0398 J 0.0101 J 0.00968 J 0.00809 J 0.0111 J
E1668A PCB-175 40186-70-7 mg/kg 0.00024 0.00109 J 0.000527 J 0.000495 J 0.00074 J 0.000587 J 0.00165 J 0.000352 J 0.000414 J 0.000307 J 0.000476 J
E1668A PCB-176 52663-65-7 mg/kg 0.000623 0.00319 J 0.00139 J 0.00139 J 0.00196 J 0.00178 J 0.00465 J 0.00143 J 0.00137 J 0.00104 J 0.00155 J
E1668A PCB-177 52663-70-4 mg/kg 0.00313 0.0147 J 0.00761 J 0.00694 J 0.0102 J 0.00827 J 0.0214 J 0.00617 J 0.00547 J 0.00479 J 0.00689 J
E1668A PCB-178 52663-67-9 mg/kg 0.00115 0.00526 J 0.00253 J 0.00261 J 0.00374 J 0.0032 J 0.00804 J 0.00245 J 0.00223 J 0.00187 J 0.00276 J
E1668A PCB-179 52663-64-6 mg/kg 0.00256 0.0122 J 0.00543 J 0.00578 J 0.00823 J 0.00681 J 0.0187 J 0.00503 J 0.00511 J 0.00406 J 0.00531 J
E1668A PCB-18 37680-65-2 mg/kg 0.00834 0.13 J 0.0178 J 0.0162 J 0.0281 J 0.0157 J 0.191 J 0.0214 J 0.0109 J 0.00864 J 0.0171 J
E1668A PCB-180 35065-29-3 mg/kg 0.0124 0.058 J 0.0272 J 0.0271 J 0.038 J 0.0343 J 0.0842 J 0.0245 J 0.0197 J 0.0175 J 0.0318 J
E1668A PCB-181 74472-47-2 mg/kg 3.89E-05 0.00017 J 9.98E-05 J 0.000103 J 0.000157 J 0.000111 J 0.000444 J 9.05E-05 J 4.81E-05 UJ 4.07E-05 J 9.07E-05 J
E1668A PCB-182 60145-23-5 mg/kg 3.19E-05 0.000103 J 9.36E-05 J 7.93E-05 J 0.000164 J 8.56E-05 J 0.000194 Z 5.1E-05 UJ 7.7E-05 J 4.55E-05 J 8.9E-05 J
E1668A PCB-183 52663-69-1 mg/kg 0.00287 0.0143 J 0.00708 J 0.00667 J 0.0106 J 0.00833 J 0.022 J 0.00822 J 0.00717 J 0.00604 J 0.00956 J
E1668A PCB-184 74472-48-3 mg/kg 2.78E-05 Z 5.08E-05 J 6.28E-05 J 4.79E-05 Z 0.00016 Z 8.69E-05 Z 0.000282 J 4.33E-05 UJ 3.97E-05 UJ 3.94E-05 J 3.35E-05 UJ
E1668A PCB-185 52712-05-7 mg/kg 0.000543 0.00289 J 0.00126 J 0.000927 J 0.00113 J 0.00122 J 0.00265 J 0.00822 J 0.00717 J 0.00604 J 0.00956 J
E1668A PCB-186 74472-49-4 mg/kg 2.2E-06 U 4E-06 UJ 5.16E-06 UJ 9.7E-06 UJ 5.83E-06 UJ 1.82E-05 UJ 2.24E-05 UJ 4.2E-05 UJ 3.85E-05 UJ 1.52E-05 UJ 3.26E-05 UJ
E1668A PCB-187 52663-68-0 mg/kg 0.0077 0.0352 J 0.0171 J 0.0168 J 0.0241 J 0.0198 J 0.054 J 0.0149 J 0.0139 J 0.0117 J 0.0182 J
E1668A PCB-188 74487-85-7 mg/kg 2.75E-05 9.3E-05 J 5.13E-05 J 7.42E-05 J 0.000113 J 7.03E-05 J 0.000341 J 3.95E-05 UJ 3.08E-05 UJ 2.35E-05 J 4.27E-05 J
E1668A PCB-189 39635-31-9 mg/kg 0.000182 0.000844 J 0.000405 J 0.000377 J 0.000555 J 0.000589 J 0.0013 J 0.000308 J 0.000323 J 0.000248 J 0.000345 J
E1668A PCB-19 38444-73-4 mg/kg 0.00102 0.0128 J 0.0019 J 0.00225 J 0.00324 J 0.00203 J 0.0235 J 0.00182 J 0.0012 J 0.00088 J 0.00139 J
E1668A PCB-190 41411-64-7 mg/kg 0.000939 0.00452 J 0.00208 J 0.00207 J 0.00276 J 0.00243 J 0.00682 J 0.00206 J 0.00141 J 0.00148 J 0.00247 J
E1668A PCB-191 74472-50-7 mg/kg 0.000182 0.000945 J 0.000448 J 0.000403 J 0.000625 J 0.000505 J 0.00142 J 0.000417 J 0.000281 J 0.000282 J 0.000554 J
E1668A PCB-192 74472-51-8 mg/kg 5.39E-06 U 1.49E-05 UJ 2.12E-05 UJ 1.76E-05 UJ 1.73E-05 UJ 2.59E-05 UJ 3.54E-05 UJ 4.46E-05 UJ 4.09E-05 UJ 1.61E-05 UJ 3.46E-05 UJ
E1668A PCB-193 69782-91-8 mg/kg 0.0124 0.058 J 0.0272 J 0.0271 J 0.038 J 0.0343 J 0.0842 J 0.0245 J 0.0197 J 0.0175 J 0.0318 J
E1668A PCB-194 35694-08-7 mg/kg 0.00292 0.0166 J 0.0065 J 0.00664 J 0.0115 J 0.0078 J 0.0185 J 0.0054 J 0.00618 J 0.00463 J 0.00918 J
E1668A PCB-195 52663-78-2 mg/kg 0.00102 0.00597 J 0.00244 J 0.0025 J 0.00418 J 0.00294 J 0.00729 J 0.0019 J 0.00241 J 0.00177 J 0.00332 J
E1668A PCB-196 42740-50-1 mg/kg 0.00146 0.0079 J 0.00316 J 0.00296 J 0.00551 J 0.00381 J 0.00945 J 0.00338 J 0.00252 J 0.00224 J 0.00521 J
E1668A PCB-197 33091-17-7 mg/kg 0.000123 0.000497 J 0.000171 J 0.000209 J 0.000298 J 0.000277 J 0.000852 J 0.00019 J 0.000193 J 0.000167 J 0.00031 J
E1668A PCB-198 68194-17-2 mg/kg 0.00354 0.0207 J 0.00809 J 0.0077 J 0.0129 J 0.00956 J 0.0221 J 0.0081 J 0.00627 J 0.0057 J 0.0125 J
E1668A PCB-199 52663-75-9 mg/kg 0.00354 0.0207 J 0.00809 J 0.0077 J 0.0129 J 0.00956 J 0.0221 J 0.0081 J 0.00627 J 0.0057 J 0.0125 J
E1668A PCB-2 2051-61-8 mg/kg 0.000235 0.00129 J 0.000476 J 0.00031 J 0.00034 J 0.000588 J 0.00138 J 0.000337 J 0.000207 J 0.000225 J 0.000395 J
E1668A PCB-20 38444-84-7 mg/kg 0.0231 0.196 J 0.0408 J 0.0375 J 0.0505 J 0.0431 J 0.307 J 0.0521 J 0.0303 J 0.0267 J 0.0428 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0401 12A-0403 12A-0404 12A-0407 12A-0409 12A-0412 12A-0413 2008 CLRC-003 2008 CLRC-006 2008 CLRC-006 2008 CLRC-007 2008 CLRC-011

12A-0401-C2 12A-0403-C1 12A-0404-C2 12A-0407-C3 12A-0409-C7 12A-0412-C2 12A-0413-C4 08A-003-C1 08A-006-C1 08A-006-C2 08A-007-C2 08A-011-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
0.17 0.5 0.68 1.83 1.96 2.55 2.53 0.22 0.35 0.35 0.41 0.54

12A-0401-C2AS 12A-0403-C1AS 12A-0404-C2AS 12A-0407-C3AS 12A-0409-C7AS 12A-0412-C2AS 12A-0413-C4AS 08A-0003-C1AS 08A-0006-C1AS 08A-0006-C2AS 08A-0007-C2AS 08A-0011-C1AS
2/9/2012 2/7/2012 2/1/2012 1/26/2012 2/6/2012 2/2/2012 1/28/2012 11/11/2008 11/18/2008 11/18/2008 11/19/2008 11/13/2008

N N N N N N N N N N N N
Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg 0.000371 0.00229 J 0.00093 J 0.000772 J 0.00148 J 0.000876 J 0.00239 J 0.000594 J 0.000596 J 0.000557 J 0.00112 J
E1668A PCB-201 40186-71-8 mg/kg 0.000441 0.00253 J 0.000973 J 0.000882 J 0.00151 J 0.00113 J 0.00266 J 0.000931 J 0.000729 J 0.000665 J 0.00142 J
E1668A PCB-202 2136-99-4 mg/kg 0.000887 0.00521 J 0.00189 J 0.00188 J 0.00288 J 0.00232 J 0.00496 J 0.00192 J 0.00171 J 0.0015 J 0.0029 J
E1668A PCB-203 52663-76-0 mg/kg 0.0021 0.0127 J 0.00482 J 0.00468 J 0.00767 J 0.00558 J 0.0128 J 0.00469 J 0.00356 J 0.00335 J 0.00757 J
E1668A PCB-204 74472-52-9 mg/kg 2.54E-06 U 9.75E-06 Z 1.56E-05 J 9.68E-06 UJ 8E-06 UJ 1.68E-05 UJ 3.21E-05 UJ 5.75E-05 UJ 4.23E-05 UJ 1.24E-05 UJ 2.49E-05 UJ
E1668A PCB-205 74472-53-0 mg/kg 0.000135 0.000769 J 0.000337 J 0.000319 J 0.000535 J 0.00039 J 0.000912 J 0.000243 J 0.00026 J 0.000219 J 0.00044 J
E1668A PCB-206 40186-72-9 mg/kg 0.00218 0.0131 J 0.00525 J 0.00497 J 0.00635 J 0.00532 J 0.0145 J 0.00431 J 0.00412 J 0.00327 J 0.00677 J
E1668A PCB-207 52663-79-3 mg/kg 0.000227 0.00137 J 0.000585 J 0.000501 J 0.000685 J 0.000565 J 0.00141 J 0.000411 J 0.000462 J 0.00032 J 0.000706 J
E1668A PCB-208 52663-77-1 mg/kg 0.000782 0.00385 J 0.0018 J 0.00184 J 0.00198 J 0.00203 J 0.00537 J 0.00142 J 0.00144 J 0.0012 J 0.00256 J
E1668A PCB-21 55702-46-0 mg/kg 0.00602 0.0983 J 0.0128 J 0.0105 J 0.0166 J 0.0108 J 0.134 J 0.0166 J 0.00867 J 0.00674 J 0.0159 J
E1668A PCB-22 38444-85-8 mg/kg 0.00567 0.0658 J 0.0113 J 0.00999 J 0.0147 J 0.0108 J 0.0932 J 0.0129 J 0.00685 J 0.00604 J 0.0111 J
E1668A PCB-23 55720-44-0 mg/kg 1.07E-05 0.000152 J 2.65E-05 UJ 2.65E-05 UJ 2.89E-05 J 3.69E-05 UJ 0.000194 J 4.07E-05 UJ 2.53E-05 UJ 8.51E-06 UJ 2.66E-05 UJ
E1668A PCB-24 55702-45-9 mg/kg 0.000105 0.00171 J 0.000237 J 0.000214 J 0.000423 J 0.000228 J 0.00253 J 0.000229 J 9.3E-05 J 0.000147 J 0.000222 J
E1668A PCB-25 55712-37-3 mg/kg 0.00262 0.0149 J 0.00409 J 0.00461 J 0.00617 J 0.00464 J 0.0591 J 0.00384 J 0.00265 J 0.00233 J 0.0031 J
E1668A PCB-26 38444-81-4 mg/kg 0.00393 0.032 J 0.00686 J 0.00641 J 0.00901 J 0.0071 J 0.131 J 0.00734 J 0.00447 J 0.00397 J 0.00583 J
E1668A PCB-27 38444-76-7 mg/kg 0.00099 0.00897 J 0.00185 J 0.00189 J 0.00276 J 0.00183 J 0.02 J 0.00201 J 0.00117 J 0.000986 J 0.0015 J
E1668A PCB-28 7012-37-5 mg/kg 0.0231 0.196 J 0.0408 J 0.0375 J 0.0505 J 0.0431 J 0.307 J 0.0521 J 0.0303 J 0.0267 J 0.0428 J
E1668A PCB-29 15862-07-4 mg/kg 0.00393 0.032 J 0.00686 J 0.00641 J 0.00901 J 0.0071 J 0.131 J 0.00734 J 0.00447 J 0.00397 J 0.00583 J
E1668A PCB-3 2051-62-9 mg/kg 0.000481 0.00316 J 0.000971 J 0.000789 J 0.000979 J 0.00116 J 0.00397 J 0.000583 J 0.000491 J 0.00044 J 0.000644 J
E1668A PCB-30 35693-92-6 mg/kg 0.00834 0.13 J 0.0178 J 0.0162 J 0.0281 J 0.0157 J 0.191 J 0.0214 J 0.0109 J 0.00864 J 0.0171 J
E1668A PCB-31 16606-02-3 mg/kg 0.0167 0.173 J 0.0312 J 0.0278 J 0.0398 J 0.0313 J 0.26 J 0.0407 J 0.0222 J 0.0191 J 0.0336 J
E1668A PCB-32 38444-77-8 mg/kg 0.00392 0.0392 J 0.00731 J 0.00742 J 0.0114 J 0.00703 J 0.0631 J 0.00829 J 0.00488 J 0.00392 J 0.00637 J
E1668A PCB-33 38444-86-9 mg/kg 0.00602 0.0983 J 0.0128 J 0.0105 J 0.0166 J 0.0108 J 0.134 J 0.0166 J 0.00867 J 0.00674 J 0.0159 J
E1668A PCB-34 37680-68-5 mg/kg 0.000108 0.000857 J 0.000199 J 0.000196 J 0.000283 J 0.000226 J 0.00177 J 0.000181 J 0.000107 J 9.72E-05 J 0.000105 J
E1668A PCB-35 37680-69-6 mg/kg 0.000797 0.00672 J 0.00117 J 0.000925 J 0.00123 J 0.00123 J 0.00612 J 0.00137 J 0.00103 J 0.000963 J 0.00138 J
E1668A PCB-36 38444-87-0 mg/kg 6.53E-06 U 9.54E-06 UJ 2.53E-05 UJ 2.55E-05 UJ 1.79E-05 UJ 3.52E-05 UJ 7.48E-05 UJ 3.98E-05 UJ 2.47E-05 UJ 2.34E-05 J 2.6E-05 UJ
E1668A PCB-37 38444-90-5 mg/kg 0.00816 0.047 J 0.0149 J 0.0138 J 0.0132 J 0.017 J 0.0858 J 0.0139 J 0.00846 J 0.00815 J 0.0112 J
E1668A PCB-38 53555-66-1 mg/kg 6.92E-06 U 0.000127 J 3.37E-05 J 2.67E-05 UJ 1.97E-05 UJ 3.79E-05 UJ 0.000294 J 4.2E-05 UJ 2.61E-05 UJ 1.18E-05 J 2.75E-05 UJ
E1668A PCB-39 38444-88-1 mg/kg 6.25E-06 U 0.000936 J 0.000253 J 2.42E-05 UJ 8.74E-05 J 3.4E-05 UJ 7.15E-05 UJ 0.000183 J 0.000123 J 0.000133 J 0.000173 J
E1668A PCB-4 13029-08-8 mg/kg 0.00162 J 0.0231 J 0.00297 J 0.00303 J 0.00501 J 0.00363 J 0.036 J 0.00368 J 0.00196 J 0.00159 J 0.00268 J
E1668A PCB-40 38444-93-8 mg/kg 0.0109 0.0749 J 0.0176 J 0.0188 J 0.0218 J 0.0197 J 0.11 J 0.0254 J 0.017 J 0.0159 J 0.0199 J
E1668A PCB-41 52663-59-9 mg/kg 0.00134 0.0166 J 0.00253 J 0.00232 J 0.0029 J 0.00243 J 0.0199 J 0.0254 J 0.017 J 0.0159 J 0.0199 J
E1668A PCB-42 36559-22-5 mg/kg 0.00663 0.0461 J 0.0107 J 0.0112 J 0.0127 J 0.0121 J 0.0814 J 0.0128 J 0.00818 J 0.00809 J 0.00972 J
E1668A PCB-43 70362-46-8 mg/kg 0.000774 0.00631 J 0.00131 J 0.00133 J 0.00149 J 0.00136 J 0.00841 J 0.00135 J 0.000994 J 0.00087 J 0.00108 J
E1668A PCB-44 41464-39-5 mg/kg 0.0267 0.16 J 0.0418 J 0.0493 J 0.0595 J 0.0491 J 0.306 J 0.0478 J 0.0344 J 0.0317 J 0.0374 J
E1668A PCB-45 70362-45-7 mg/kg 0.00273 0.0282 J 0.00406 J 0.00411 J 0.00466 J 0.00489 J 0.0427 J 0.00849 J 0.00778 J 0.0064 J 0.00703 J
E1668A PCB-46 41464-47-5 mg/kg 0.00132 0.0115 J 0.00215 J 0.00233 J 0.00273 J 0.00228 J 0.0166 J 0.00255 J 0.0017 J 0.00141 J 0.00202 J
E1668A PCB-47 2437-79-8 mg/kg 0.0267 0.16 J 0.0418 J 0.0493 J 0.0595 J 0.0491 J 0.306 J 0.0478 J 0.0344 J 0.0317 J 0.0374 J
E1668A PCB-48 70362-47-9 mg/kg 0.00393 0.0382 J 0.007 J 0.00686 J 0.00798 J 0.00747 J 0.0494 J 0.00914 J 0.00554 J 0.00496 J 0.00715 J
E1668A PCB-49 41464-40-8 mg/kg 0.016 0.0932 J 0.0251 J 0.0285 J 0.0325 J 0.0295 J 0.252 J 0.0307 J 0.0214 J 0.02 J 0.0238 J
E1668A PCB-5 16605-91-7 mg/kg 4.49E-05 J 0.0011 J 0.00011 J 7.92E-05 J 0.000135 J 7.93E-05 J 0.00122 J 9.76E-05 J 6.42E-05 J 6.34E-05 J 6.79E-05 J
E1668A PCB-50 62796-65-0 mg/kg 0.00434 0.0251 J 0.00595 J 0.00827 J 0.00995 J 0.0075 J 0.0441 J 0.00613 J 0.00475 J 0.0041 J 0.0049 J
E1668A PCB-51 68194-04-7 mg/kg 0.00435 0.00889 J 0.00567 J 0.0103 J 0.0146 J 0.00733 J 0.0166 J 0.00849 J 0.00778 J 0.0064 J 0.00703 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0401 12A-0403 12A-0404 12A-0407 12A-0409 12A-0412 12A-0413 2008 CLRC-003 2008 CLRC-006 2008 CLRC-006 2008 CLRC-007 2008 CLRC-011

12A-0401-C2 12A-0403-C1 12A-0404-C2 12A-0407-C3 12A-0409-C7 12A-0412-C2 12A-0413-C4 08A-003-C1 08A-006-C1 08A-006-C2 08A-007-C2 08A-011-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
0.17 0.5 0.68 1.83 1.96 2.55 2.53 0.22 0.35 0.35 0.41 0.54

12A-0401-C2AS 12A-0403-C1AS 12A-0404-C2AS 12A-0407-C3AS 12A-0409-C7AS 12A-0412-C2AS 12A-0413-C4AS 08A-0003-C1AS 08A-0006-C1AS 08A-0006-C2AS 08A-0007-C2AS 08A-0011-C1AS
2/9/2012 2/7/2012 2/1/2012 1/26/2012 2/6/2012 2/2/2012 1/28/2012 11/11/2008 11/18/2008 11/18/2008 11/19/2008 11/13/2008

N N N N N N N N N N N N
Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg 0.0243 0.177 J 0.0406 J 0.0432 J 0.0471 J 0.0457 J 0.416 J 0.0533 J 0.0333 J 0.0307 J 0.0408 J
E1668A PCB-53 41464-41-9 mg/kg 0.00434 0.0251 J 0.00595 J 0.00827 J 0.00995 J 0.0075 J 0.0441 J 0.00613 J 0.00475 J 0.0041 J 0.0049 J
E1668A PCB-54 15968-05-5 mg/kg 0.000469 0.000613 J 0.000561 J 0.0012 J 0.00185 J 0.000832 J 0.00133 J 0.000131 J 0.00035 J 0.000293 J 0.000155 J
E1668A PCB-55 74338-24-2 mg/kg 0.000257 0.00253 J 0.000556 J 0.000439 J 0.000621 J 0.00053 J 0.00284 J 0.00114 J 0.000833 J 0.000612 J 0.000891 J
E1668A PCB-56 41464-43-1 mg/kg 0.00916 0.0793 J 0.0169 J 0.0153 J 0.0201 J 0.0181 J 0.0948 J 0.0215 J 0.0128 J 0.0125 J 0.0157 J
E1668A PCB-57 70424-67-8 mg/kg 0.00011 0.000774 J 0.000216 J 0.000191 J 0.000235 J 0.000208 J 0.00234 J 0.000166 J 0.000135 J 0.000152 J 0.000131 J
E1668A PCB-58 41464-49-7 mg/kg 6.74E-05 0.000366 J 0.000123 J 0.00013 J 0.000171 J 0.000151 J 0.000963 J 0.000129 J 8.88E-05 J 9.05E-05 J 8.81E-05 J
E1668A PCB-59 74472-33-6 mg/kg 0.002 0.0135 J 0.00327 J 0.00335 J 0.00385 J 0.00362 J 0.0315 J 0.00413 J 0.00274 J 0.00264 J 0.0032 J
E1668A PCB-6 25569-80-6 mg/kg 0.000986 J 0.0081 J 0.0018 J 0.00191 J 0.00291 J 0.00231 J 0.0253 J 0.00198 J 0.00147 J 0.00113 J 0.00156 J
E1668A PCB-60 33025-41-1 mg/kg 0.00351 0.0371 J 0.00705 J 0.00558 J 0.00741 J 0.00649 J 0.0342 J 0.00921 J 0.00541 J 0.00532 J 0.00758 J
E1668A PCB-61 33284-53-6 mg/kg 0.0311 0.273 J 0.0568 J 0.0534 J 0.0697 J 0.0612 J 0.36 J 0.0798 J 0.0484 J 0.046 J 0.0597 J
E1668A PCB-62 54230-22-7 mg/kg 0.002 0.0135 J 0.00327 J 0.00335 J 0.00385 J 0.00362 J 0.0315 J 0.00413 J 0.00274 J 0.00264 J 0.0032 J
E1668A PCB-63 74472-34-7 mg/kg 0.000751 0.00596 J 0.00136 J 0.00129 J 0.00158 J 0.00145 J 0.00751 J 0.00165 J 0.0011 J 0.00104 J 0.00123 J
E1668A PCB-64 52663-58-8 mg/kg 0.00844 0.0639 J 0.0144 J 0.0147 J 0.0164 J 0.0159 J 0.1 J 0.0192 J 0.0122 J 0.0113 J 0.0144 J
E1668A PCB-65 33284-54-7 mg/kg 0.0267 0.16 J 0.0418 J 0.0493 J 0.0595 J 0.0491 J 0.306 J 0.0478 J 0.0344 J 0.0317 J 0.0374 J
E1668A PCB-66 32598-10-0 mg/kg 0.0206 0.165 J 0.0371 J 0.0343 J 0.043 J 0.0411 J 0.239 J 0.0495 J 0.03 J 0.0291 J 0.0353 J
E1668A PCB-67 73575-53-8 mg/kg 0.000699 0.00528 J 0.00129 J 0.00127 J 0.00164 J 0.00136 J 0.00878 J 0.00144 J 0.000955 J 0.000849 J 0.00107 J
E1668A PCB-68 73575-52-7 mg/kg 0.000178 0.00047 J 0.00027 J 0.000374 J 0.000512 J 0.000383 J 0.00259 J 0.000172 J 0.00023 J 0.000229 J 0.000204 J
E1668A PCB-69 60233-24-1 mg/kg 0.016 0.0932 J 0.0251 J 0.0285 J 0.0325 J 0.0295 J 0.252 J 0.0307 J 0.0214 J 0.02 J 0.0238 J
E1668A PCB-7 33284-50-3 mg/kg 0.000125 J 0.00222 J 0.000269 J 0.000225 J 0.000319 J 0.000238 J 0.00299 J 0.000259 J 0.00015 J 0.000151 J 0.000258 J
E1668A PCB-70 32598-11-1 mg/kg 0.0311 0.273 J 0.0568 J 0.0534 J 0.0697 J 0.0612 J 0.36 J 0.0798 J 0.0484 J 0.046 J 0.0597 J
E1668A PCB-71 41464-46-4 mg/kg 0.0109 0.0749 J 0.0176 J 0.0188 J 0.0218 J 0.0197 J 0.11 J 0.0254 J 0.017 J 0.0159 J 0.0199 J
E1668A PCB-72 41464-42-0 mg/kg 0.000232 0.00101 J 0.000374 J 0.000421 J 0.000517 J 0.000482 J 0.00442 J 0.000335 J 0.000307 J 0.000333 J 0.000329 J
E1668A PCB-73 74338-23-1 mg/kg 0.00012 1.19E-05 UJ 0.000236 J 0.000263 J 0.00035 J 0.000245 J 0.000662 J 0.00135 J 0.000994 J 0.00087 J 0.00108 J
E1668A PCB-74 32690-93-0 mg/kg 0.0311 0.273 J 0.0568 J 0.0534 J 0.0697 J 0.0612 J 0.36 J 0.0798 J 0.0484 J 0.046 J 0.0597 J
E1668A PCB-75 32598-12-2 mg/kg 0.002 0.0135 J 0.00327 J 0.00335 J 0.00385 J 0.00362 J 0.0315 J 0.00413 J 0.00274 J 0.00264 J 0.0032 J
E1668A PCB-76 70362-48-0 mg/kg 0.0311 0.273 J 0.0568 J 0.0534 J 0.0697 J 0.0612 J 0.36 J 0.0798 J 0.0484 J 0.046 J 0.0597 J
E1668A PCB-77 32598-13-3 mg/kg 0.00289 0.0216 J 0.00492 J 0.00465 J 0.00479 J 0.00558 J 0.0223 J 0.00587 J 0.00473 J 1.11E-05 UJ 0.00509 J
E1668A PCB-78 70362-49-1 mg/kg 1.08E-05 U 3.68E-05 UJ 3.31E-05 UJ 3.1E-05 UJ 4.25E-05 UJ 4.64E-05 UJ 8.41E-05 UJ 4.08E-05 UJ 3.65E-05 UJ 1.27E-05 UJ 3.45E-05 UJ
E1668A PCB-79 41464-48-6 mg/kg 0.000202 0.00103 J 0.000335 J 0.000338 J 0.000437 J 0.000367 J 0.0023 J 0.000295 J 0.000237 J 0.000231 J 0.000266 J
E1668A PCB-8 34883-43-7 mg/kg 0.00402 J 0.0656 J 0.00813 J 0.00642 J 0.0109 J 0.00746 J 0.0879 J 0.0105 J 0.00566 J 0.00446 J 0.00931 J
E1668A PCB-80 33284-52-5 mg/kg 9.44E-06 U 3.11E-05 UJ 2.75E-05 UJ 2.66E-05 UJ 3.45E-05 UJ 4.01E-05 UJ 7.11E-05 UJ 3.5E-05 UJ 3.13E-05 UJ 1.09E-05 UJ 2.96E-05 UJ
E1668A PCB-81 70362-50-4 mg/kg 7.21E-05 0.00065 J 0.000179 J 0.000136 J 0.000154 J 0.000227 J 0.000633 J 0.000123 J 7.59E-05 J 9E-05 J 0.000108 J
E1668A PCB-82 52663-62-4 mg/kg 0.00234 0.0185 J 0.00463 J 0.00448 J 0.0057 J 0.00522 J 0.0249 J 0.00602 J 0.00376 J 0.00352 J 0.00454 J
E1668A PCB-83 60145-20-2 mg/kg 0.0011 0.0069 J 0.00179 J 0.00207 J 0.0027 J 0.00256 J 0.0171 J 0.0268 J 0.0188 J 0.017 J 0.0195 J
E1668A PCB-84 52663-60-2 mg/kg 0.00501 0.0375 J 0.0092 J 0.00962 J 0.0127 J 0.0108 J 0.0928 J 0.0111 J 0.00765 J 0.00657 J 0.00818 J
E1668A PCB-85 65510-45-4 mg/kg 0.00289 0.0209 J 0.00555 J 0.00585 J 0.0068 J 0.00668 J 0.0289 J 0.00801 J 0.00554 J 0.00492 J 0.00614 J
E1668A PCB-86 55312-69-1 mg/kg 0.0119 0.0845 J 0.0226 J 0.0234 J 0.0299 J 0.0275 J 0.154 J 0.0275 J 0.0187 J 0.0168 J 0.0207 J
E1668A PCB-87 38380-02-8 mg/kg 0.0119 0.0845 J 0.0226 J 0.0234 J 0.0299 J 0.0275 J 0.154 J 0.0275 J 0.0187 J 0.0168 J 0.0207 J
E1668A PCB-88 55215-17-3 mg/kg 4.26E-06 U 7.78E-05 UJ 1.13E-05 UJ 5.29E-05 UJ 1.44E-05 UJ 3.05E-05 UJ 3.5E-05 UJ 0.00709 J 0.00515 J 0.00455 J 0.00517 J
E1668A PCB-89 73575-57-2 mg/kg 0.000291 0.00262 J 0.00056 J 0.000593 J 0.000756 J 0.000657 J 0.00331 J 0.000595 J 0.000407 J 0.000363 J 0.000461 J
E1668A PCB-9 34883-39-1 mg/kg 0.000202 J 0.00412 J 0.000417 J 0.000342 J 0.000557 J 0.000395 J 0.00563 J 0.000453 J 0.000263 J 0.000214 J 0.000437 J
E1668A PCB-90 68194-07-0 mg/kg 0.0185 0.115 J 0.0353 J 0.0374 J 0.0491 J 0.0437 J 0.271 J 0.0421 J 0.0296 J 0.0266 J 0.0322 J
E1668A PCB-91 68194-05-8 mg/kg 0.00328 0.0196 J 0.00527 J 0.00581 J 0.00814 J 0.00619 J 0.0806 J 0.00709 J 0.00515 J 0.00455 J 0.00517 J
E1668A PCB-92 52663-61-3 mg/kg 0.00354 0.021 J 0.00661 J 0.0071 J 0.00988 J 0.00801 J 0.0538 J 0.00677 J 0.00508 J 0.00451 J 0.00518 J
E1668A PCB-93 73575-56-1 mg/kg 0.00109 0.00212 J 0.00174 J 0.00289 J 0.00509 J 0.00254 J 0.00797 J 0.000846 J 0.00155 J 0.00128 J 0.000949 J
E1668A PCB-94 73575-55-0 mg/kg 0.000359 0.000994 J 0.000547 J 0.00081 J 0.00128 J 0.000813 J 0.00194 J 0.000274 J 0.000417 J 0.000393 J 0.000254 J
E1668A PCB-95 38379-99-6 mg/kg 0.014 0.0943 J 0.0256 J 0.0268 J 0.0349 J 0.0322 J 0.267 J 0.0322 J 0.0231 J 0.0198 J 0.0249 J
E1668A PCB-96 73575-54-9 mg/kg 0.000278 0.00156 J 0.000496 J 0.000638 J 0.000945 J 0.000613 J 0.00353 J 0.000383 J 0.000339 J 0.000317 J 0.000304 J
E1668A PCB-97 41464-51-1 mg/kg 0.0119 0.0845 J 0.0226 J 0.0234 J 0.0299 J 0.0275 J 0.154 J 0.0275 J 0.0187 J 0.0168 J 0.0207 J
E1668A PCB-98 60233-25-2 mg/kg 4.37E-06 U 6.92E-05 UJ 0.000212 J 0.000168 J 0.000237 J 0.000184 J 0.00176 J 0.00151 J 0.00165 J 0.00141 J 0.00142 J
E1668A PCB-99 38380-01-7 mg/kg 0.0107 0.0609 J 0.0179 J 0.0216 J 0.0275 J 0.0244 J 0.206 J 0.0268 J 0.0188 J 0.017 J 0.0195 J
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg 0.00194 0.00744 J 0.00394 J 0.00379 J 0.00384 J 0.00448 J 0.124 J 0.00554 J 0.00329 J 0.0034 J 0.00597 J
E1668A PCB, TOTAL (b) PCB mg/kg 0.568 4.04 1.08 1.09 1.42 1.24 7.56 1.23 0.888 0.78 1.04 
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg 0.539 3.85 1.02 1.03 1.35 1.17 7.19 1.16 0.839 0.738 0.982 
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg 8.47E-06 4.35E-05 1.35E-05 1.63E-05 1.69E-05 2.48E-05 7.28E-05 1.79E-05 2.35E-05 4.07E-05 1.61E-05 
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg 8.55E-06 4.36E-05 1.37E-05 1.65E-05 1.72E-05 2.51E-05 7.35E-05 1.79E-05 2.35E-05 4.07E-05 1.61E-05
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0401 12A-0403 12A-0404 12A-0407 12A-0409 12A-0412 12A-0413 2008 CLRC-003 2008 CLRC-006 2008 CLRC-006 2008 CLRC-007 2008 CLRC-011

12A-0401-C2 12A-0403-C1 12A-0404-C2 12A-0407-C3 12A-0409-C7 12A-0412-C2 12A-0413-C4 08A-003-C1 08A-006-C1 08A-006-C2 08A-007-C2 08A-011-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
0.17 0.5 0.68 1.83 1.96 2.55 2.53 0.22 0.35 0.35 0.41 0.54

12A-0401-C2AS 12A-0403-C1AS 12A-0404-C2AS 12A-0407-C3AS 12A-0409-C7AS 12A-0412-C2AS 12A-0413-C4AS 08A-0003-C1AS 08A-0006-C1AS 08A-0006-C2AS 08A-0007-C2AS 08A-0011-C1AS
2/9/2012 2/7/2012 2/1/2012 1/26/2012 2/6/2012 2/2/2012 1/28/2012 11/11/2008 11/18/2008 11/18/2008 11/19/2008 11/13/2008

N N N N N N N N N N N N
Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg 0.00121 0.00568 J 0.00224 J 0.00185 J 0.00216 J 0.00284 J 0.00841 J 0.00131 0.00112 0.0011 0.00152 
E1668A Dichlorobiphenyl 25512-42-9 mg/kg 0.0197 J 0.188 J 0.0358 J 0.0299 J 0.0391 J 0.0396 J 0.266 J 0.0405 0.0239 0.0205 0.0326 
E1668A Trichlorobiphenyl 25323-68-6 mg/kg 0.0901 0.949 J 0.17 J 0.156 J 0.226 J 0.168 J 1.57 J 0.202 0.113 0.0968 0.167 
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg 0.124 0.788 J 0.231 J 0.248 J 0.315 J 0.289 J 1.94 J 0.281 0.199 0.179 0.216 
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg 0.184 1.36 J 0.311 J 0.324 J 0.391 J 0.348 J 2.28 J 0.392 0.256 0.235 0.299 
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg 0.0852 Z 0.431 J 0.187 Z 0.186 J 0.24 Z 0.223 J 0.952 Z 0.178 0.18 0.15 0.154 
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg 0.0456 0.215 J 0.103 J 0.101 J 0.143 J 0.123 Z 0.318 J 0.0918 0.0808 0.0686 0.108 
E1668A Octachlorobiphenyl 55722-26-4 mg/kg 0.013 0.0752 J 0.0293 J 0.0285 J 0.0485 J 0.0347 J 0.082 J 0.0273 0.0244 0.0208 0.044 
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg 0.00319 0.0183 J 0.00764 J 0.00731 J 0.00901 J 0.00792 J 0.0213 J 0.00614 0.00602 0.00479 0.01 

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg 0.0091 UJ 0.01 UJ 0.0092 UJ 0.0028 UJ
SW8082 Aroclor-1221 11104-28-2 mg/kg 0.0091 UJ 0.01 UJ 0.0092 UJ 0.0028 UJ
SW8082 Aroclor-1232 11141-16-5 mg/kg 0.0091 UJ 0.01 UJ 0.0092 UJ 0.0028 UJ
SW8082 Aroclor-1242 53469-21-9 mg/kg 0.49 JN 0.36 JN 0.15 JN 0.2 JN
SW8082 Aroclor-1248 12672-29-6 mg/kg 0.0091 UJ 0.01 UJ 0.0092 UJ 0.0028 UJ
SW8082 Aroclor-1254 11097-69-1 mg/kg 0.22 JN 0.31 JN 0.17 JN 0.22 JN
SW8082 Aroclor-1260 11096-82-5 mg/kg 0.14 JN 0.15 JN 0.08 JN 0.091 JN
SW8082 Aroclor-1262 37324-23-5 mg/kg 0.0091 UJ 0.01 UJ 0.0092 UJ 0.0028 UJ
SW8082 Aroclor-1268 11100-14-4 mg/kg 0.0091 UJ 0.01 UJ 0.0092 UJ 0.0028 UJ
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-015 2008 CLRC-020 2008 CLRC-022 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D

08A-015-C2 08A-020-C2 08A-022-C1 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
1.11 1.47 2.64 1.25 1.77 2.34 2.47 0.29 0.42 0.56 1.25 1.21

08A-0015-C2AS 08A-0020-C2AS 08A-0022-C1AS LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
11/12/2008 11/4/2008 11/3/2008 8/10/2010 8/11/2010 8/10/2010 8/10/2010 11/9/2009 10/12/2009 11/9/2009 11/9/2009 11/10/2009

N N N N N N N N N N N N

0.0046 J 0.00138 J 0.000503 J 0.00084 J 0.0011 J 0.00092 J 0.00085 J 0.00089 0.00095 J 0.00038 J 0.00095 J 0.0011 J
0.00135 J 0.000369 J 0.000241 J 0.00016 J 0.00021 J 0.00018 J 0.00018 J 0.00016 J 0.00014 J 7.7E-05 J 0.00021 J 0.00028 J
0.00249 J 0.00164 J 0.00208 J  J  J  J  J   J   J  J
0.0655 J 0.0371 J 0.045 J  J  J  J  J   J   *J  J
0.00422 J 0.00201 J 0.0025 J 0.0015 J 0.0016 J 0.0017 J 0.002 J 0.0012 8.9E-06 UJ 0.00055 0.0033 J 0.0024 J
0.00102 J 0.000763 J 0.000892 J 0.00067 J 0.00059 J 0.0007 J 0.00084 J 0.00048 0.00053 J 0.00021 0.0015 J 0.001 J

0.000106 UJ 8.44E-05 UJ 0.000176 J 0.00031 J 0.00022 J 0.00024 J 0.00032 J 7.2E-05 0.00012 J 2.7E-05 0.00032 J 0.00018 J
0.026 J 0.0125 J 0.0165 J 0.011 EMPC-J 0.016 J 0.014 J 0.015 J 0.0064 0.009 J 0.0035 0.01 J 0.0099 J

7.98E-05 UJ 8.13E-05 UJ 3.72E-05 UJ 1.2E-05 UJ 1.6E-05 UJ 1.6E-05 UJ 1.6E-05 UJ 1.5E-05 6.4E-06 UJ 7.2E-06 J 5.6E-05 J 7.4E-06 UJ
0.0042 J 0.00238 J 0.003 J 0.0015 J 0.0022 J 0.002 J 0.0021 J 0.00058 0.0009 J 0.00033 0.0009 J 0.00096 J
0.00201 J 0.00107 J 0.0015 J 0.00091 J 0.0014 J 0.0012 J 0.0012 J   J   J  J
0.0509 J 0.0229 J 0.0292 J  J  J  J  J 0.0011 0.0017 J 0.00058 0.0015 J 0.0019 J
0.00505 J 0.00367 J 0.00648 J 0.0046 J 0.0051 J 0.0088 J 0.0066 J 0.0043 J 0.0066 J 0.0025 J 0.005 J 0.0052 J

0.08 J 0.041 J 0.0523 J 0.03 J 0.041 J 0.036 J 0.038 J 0.016 0.023 J 0.0087 0.028 J 0.025 J
9.96E-05 UJ 7.93E-05 UJ 3.32E-05 UJ 2.6E-05 J 1.7E-05 UJ 1.7E-05 UJ 3.4E-05 J 1.4E-05 5.3E-06 UJ 6.6E-06 J 2.9E-05 J 2.6E-05 J
0.000108 UJ 8.62E-05 UJ 3.6E-05 UJ 1.1E-05 UJ 1.5E-05 UJ 1.5E-05 UJ 1.5E-05 UJ 3.9E-05 6.8E-06 UJ 2.1E-05 1.1E-05 UJ 7.2E-06 UJ

0.0655 J 0.0371 J 0.045 J  J  J  J  J   J   *J  J
0.00163 J 0.000757 J 0.000984 J 0.00062 J 0.00095 J 0.00079 J 0.00084 J 0.00038 0.00052 J 0.0002 0.00058 J 0.00063 J

0.08 J 0.041 J 0.0523 J 9.7E-06 UJ 1.3E-05 UJ 1.3E-05 UJ 1.3E-05 UJ 0.00014 6.7E-06 UJ 0.00011 1.2E-05 UJ 0.00049 J
0.0154 J 0.00666 J 0.00849 J  J  J  J  J   J   J  J
0.0154 J 0.00666 J 0.00849 J 0.0007 J 0.00078 J 0.0011 J 0.00095 J 0.00066 8E-06 UJ 0.0002 J 0.00093 J 0.0012 J
0.0557 J 0.0305 J 0.0378 J 0.025 J 0.037 J 0.032 J 0.032 J 0.015 0.02 J 0.0082 0.023 J 0.025 J
0.0509 J 0.0229 J 0.0292 J  J  J  J  J   J   J  J
0.00311 J 0.00176 J 0.00179 J 0.0015 J 0.0018 J 0.0019 J 0.0018 J 0.0012 J 0.0016 J 0.00064 J 0.0016 J 0.0019 J

0.000188 J 8.16E-05 UJ 0.000145 J 0.00011 J 0.00012 J 0.00015 J 0.00015 J 6E-05 9.5E-05 J 3.4E-05 0.00012 J 0.00011 J
0.000103 UJ 8.23E-05 UJ 3.44E-05 UJ 3.6E-05 J 3E-05 J 3.1E-05 EMPC-J 3E-05 EMPC-J 1.2E-05 1.6E-05 J 3.5E-05 J 4E-05 J 2.1E-05 J

0.00114 J 0.000502 J 0.000841 J 0.00042 J 0.00061 J 0.00051 J 0.00054 J 0.00024 0.00045 J 0.00012 0.00038 J 0.00041 J
0.0013 J 0.000563 J 0.000794 J 0.00064 J 0.00085 J 0.0007 J 0.00065 J 0.00031 0.00041 J 0.00017 0.00066 J 0.00052 J
0.00201 J 0.00107 J 0.0015 J  J  J  J  J   J   J  J
0.0509 J 0.0229 J 0.0292 J  J  J  J  J   J   J  J

0.000183 J 9.51E-05 J 0.00011 J 0.00012 J 0.00015 J 0.00016 J 0.00014 J 7.4E-05 J 9E-05 ZJ 4.3E-05 J 0.00011 J 0.00013 J
7.89E-05 UJ 8.04E-05 UJ 4.83E-05 J 1.2E-05 UJ 1.7E-05 UJ 1.7E-05 UJ 1.8E-05 UJ 2.9E-06 U 7.2E-06 UJ 2.7E-06 U 1.2E-05 UJ 8.6E-06 UJ

0.00702 J 0.00562 J 0.00667 J 0.0037 J 0.0052 J 0.0046 J 0.0049 J 0.0027 0.0037 J 0.0014 0.0045 J 0.004 J
0.0508 J 0.0391 J 0.0497 J 0.029 J 0.04 J 0.038 J 0.039 J 0.017 0.027 J 0.0089 0.028 J 0.029 J
0.00311 J 0.00176 J 0.00179 J  J  J  J  J  J  J  J  J  J
0.00271 J 0.00239 J 0.00258 J 0.0017 J 0.0024 J 0.0022 J 0.0023 J 0.0012 0.0019 J 0.00065 0.002 J 0.0021 J

0.000482 J 0.000451 J 0.00053 J 0.00032 J 0.00057 J 0.00039 J 0.00042 J 0.00023 0.00031 J 0.00012 0.00042 J 0.00037 J
0.0159 J 0.0121 J 0.0147 J 0.008 J 0.011 J 0.01 J 0.011 J 0.0057 0.0083 J 0.003 0.01 J 0.0097 J

0.000772 J 0.000567 J 0.000735 J 0.00058 J 0.00067 J 0.00066 J 0.00071 J 0.00032 0.00045 J 0.00016 0.00072 J 0.0006 J
0.00249 J 0.00212 J 0.0026 J 0.0015 J 0.0021 J 0.002 J 0.0021 J 0.0011 0.0017 J 0.00056 0.0019 J 0.0018 J
0.0166 J 0.0132 J 0.0165 J 0.01 J 0.013 J 0.013 J 0.014 J 0.0075 0.01 J 0.0038 0.014 J 0.012 J
0.00581 J 0.00475 J 0.00567 J 0.0044 J 0.0052 J 0.0053 J 0.0055 J 0.0024 0.0037 J 0.0011 0.0041 J 0.0039 J
0.002 J 0.00177 J 0.00197 J 0.0012 J 0.0018 J 0.0015 J 0.0016 J 0.0005 0.00075 J 0.00028 0.00099 J 0.001 J

0.0508 J 0.0391 J 0.0497 J  J  J  J  J   J   J  J
0.000806 J 0.000707 J 0.000826 J 0.00057 J 0.00087 J 0.00076 J 0.00077 J 0.0003 0.00044 J 0.00015 0.00054 J 0.00051 J

0.000106 UJ 0.000108 UJ 2.27E-05 UJ 1.2E-05 J 3.6E-05 UJ 1.1E-05 J 1.3E-05 J 2.7E-06 U 3.3E-06 UJ 2.4E-06 U 3.2E-06 UJ 3.8E-06 UJ
0.000806 J 0.000707 J 0.000826 J  J  J  J  J   J   J  J
0.00911 J 0.00762 J 0.00868 J 0.0049 J 0.0065 J 0.0061 J 0.0066 J 0.003 0.0048 J 0.0016 0.0056 J 0.0056 J

0.000151 UJ 0.000153 UJ 6.19E-05 UJ 1.4E-05 UJ 1.9E-05 UJ 1.8E-05 UJ 1.5E-05 UJ 2.4E-06 U 4E-06 UJ 1.4E-06 U 7.1E-06 UJ 1.4E-05 J
0.00249 J 0.00212 J 0.0026 J 8.2E-05 J 0.00014 J 1.8E-05 UJ 9.9E-05 J 3.9E-05 3.8E-06 UJ 2.1E-05 6.6E-06 UJ 3.6E-05 J
0.00298 J 0.00146 J 0.00204 J 0.0013 J 0.002 J 0.0018 J 0.0019 J 0.00096 0.0013 J 0.00048 0.0017 J 0.0015 J

0.000122 UJ 0.000102 UJ 3.96E-05 UJ 9.3E-06 UJ 3.1E-05 EMPC-J 1.2E-05 UJ 9E-06 UJ 6.4E-06 J 1E-05 ZJ 3.5E-06 ZJ 3.8E-06 UJ 1.1E-05 J
0.007 J 0.00572 J 0.00683 J 0.0041 J 0.0051 J 0.0051 J 0.0053 J 0.0024 0.0037 J 0.0012 0.0041 J 0.0041 J

0.0397 J 0.0304 J 0.0383 J 0.022 J 0.029 J 0.029 J 0.03 J 0.015 0.022 J 0.0078 0.029 J 0.023 J
0.00017 UJ 0.000142 UJ 0.000127 J 0.00014 J 0.00015 J 0.00017 J 0.00019 J 4.5E-05 ZJ 8.4E-05 J 2.3E-05 0.00022 J 0.0001 J

0.0397 J 0.0304 J 0.0383 J  J  J  J  J   J   J  J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-015 2008 CLRC-020 2008 CLRC-022 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D

08A-015-C2 08A-020-C2 08A-022-C1 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
1.11 1.47 2.64 1.25 1.77 2.34 2.47 0.29 0.42 0.56 1.25 1.21

08A-0015-C2AS 08A-0020-C2AS 08A-0022-C1AS LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
11/12/2008 11/4/2008 11/3/2008 8/10/2010 8/11/2010 8/10/2010 8/10/2010 11/9/2009 10/12/2009 11/9/2009 11/9/2009 11/10/2009

N N N N N N N N N N N N

0.0158 J 0.00926 J 0.00955 J 0.01 J 0.013 J 0.014 J 0.012 J 0.0083 J 0.0099 J 0.0052 J 0.0099 J 0.012 J
0.000119 UJ 9.92E-05 UJ 0.000156 J 0.00023 J 0.0002 J 0.00028 J 0.00026 J 6.3E-05 0.00012 J 2.8E-05 0.00015 J 0.00013 J

0.0166 J 0.0132 J 0.0165 J  J  J  J  J  J  J  J
0.000121 UJ 0.000101 UJ 8.1E-05 J 0.00013 J 0.00011 J 0.00012 J 0.00014 J 3.5E-05 2.4E-06 UJ 1.6E-05 0.00014 J 8.8E-05 J

0.0422 J 0.0324 J 0.0414 J 0.032 J 0.041 J 0.044 J 0.044 J 0.015 0.02 J 0.0076 0.026 J 0.024 J
0.00108 J 0.000814 J 0.00108 J 0.00089 J 0.00093 J 0.0012 J 0.0012 J 0.0006 0.00085 J 0.00029 0.0017 J 0.0011 J

0.000115 UJ 0.000899 J 0.000446 J 0.00037 J 0.00042 J 0.00056 J 0.00059 J 0.00034 0.00033 J 0.0001 0.00036 J 0.00033 J
0.00525 J 0.00401 J 0.00467 J 0.0035 J 0.0051 J 0.0044 J 0.0046 J 0.0019 0.003 J 0.0011 0.0032 J 0.0034 J
0.00525 J 0.00401 J 0.00467 J  J  J  J  J  J  J  J
0.00486 J 0.00407 J 0.00464 J 0.0027 J 0.004 J 0.0035 J 0.0036 J 0.0016 0.0025 J 0.00085 0.0027 J 0.0028 J

0.000304 J 0.000256 J 0.000414 J 0.00031 J 0.00031 J 0.00036 J 0.00038 J 1.1E-05 U 0.00016 J 5.7E-06 U 2.1E-05 UJ 1.3E-05 UJ
0.018 J 0.00537 J 0.00657 J 0.0041 J 0.005 J 0.0052 J 0.0051 J 0.0024 0.0031 J 0.0018 0.0036 J 0.0032 J

0.0508 J 0.0391 J 0.0497 J 1E-05 UJ 1.4E-05 UJ 1.4E-05 UJ 1.1E-05 UJ 1.5E-06 U 2.9E-06 UJ 9E-07 U 4.6E-06 UJ 4.8E-06 UJ
0.0001 UJ 0.000102 UJ 4.1E-05 UJ 9.1E-06 UJ 1.2E-05 UJ 1.2E-05 UJ 1E-05 UJ 2.2E-06 U 3.3E-06 UJ 1.3E-06 U 6.7E-06 UJ 7.3E-06 UJ
0.000301 J 0.00049 J 0.000359 J 0.00032 EMPC-J 0.00035 EMPC-J 0.0004 EMPC-J 0.00036 EMPC-J 8.7E-06 U 0.00018 ZJ 4.5E-06 U 1.6E-05 UJ 0.00016 ZJ
0.0508 J 0.0391 J 0.0497 J  J  J  J  J  J  J  J
0.00342 J 0.00273 J 0.0031 J 0.0018 J 0.0025 J 0.0024 J 0.0024 J 0.0012 0.0019 J 0.00063 0.0019 J 0.002 J

0.00011 UJ 0.000112 UJ 4.51E-05 UJ 9.8E-06 UJ 2.9E-05 J 1.3E-05 UJ 1.9E-05 EMPC-J 1.4E-05 4.2E-06 UJ 1.6E-06 U 4.8E-05 J 2.7E-05 J
0.00702 J 0.00562 J 0.00667 J  J  J  J  J  J  J  J
0.00163 J 0.00133 J 0.00168 J 0.0013 J 0.0017 J 0.0016 J 0.0016 J 0.00068 0.001 J 0.00039 0.0012 J 0.0012 J
0.0422 J 0.0324 J 0.0414 J  J  J  J  J  J  J  J

0.000159 J 0.000214 J 0.000126 J 2.4E-05 UJ 2.6E-05 UJ 3.7E-05 UJ 3.3E-05 UJ 3.9E-05 1.8E-05 UJ 2.3E-05 6.1E-05 J 2.1E-05 UJ
0.0249 J 0.00758 J 0.00951 J 0.0058 J 0.0065 J 0.007 J 0.007 J 0.0046 0.0052 J 0.003 0.0069 J 0.0063 J
0.0115 J 0.0102 J 0.0119 J 0.0097 J 0.012 J 0.013 J 0.012 J 0.0031 J 0.0072 J 0.0015 J 0.0056 J 0.0048 J
0.00348 J 0.00323 J 0.00372 J 0.0023 J 0.0029 J 0.0031 J 0.003 J 0.0014 0.0021 J 0.00068 0.0026 J 0.0026 J
0.00185 J 0.00178 J 0.00225 J 0.0014 J 0.0016 J 0.0017 J 0.0017 J 0.00084 0.0013 J 0.00041 0.0016 J 0.0015 J
0.00348 J 0.00323 J 0.00372 J  J  J  J  J  J  J  J
0.0119 J 0.0104 J 0.0123 J 0.0081 J 0.0092 J 0.01 J 0.01 J 0.0043 0.0062 J 0.0021 0.0087 J 0.0083 J
0.00033 J 0.000425 J 0.00054 J 0.0004 J 0.00046 J 0.00052 J 0.0005 J 0.00028 0.00037 J 0.00013 0.00054 J 0.00055 J
0.00135 J 0.00134 J 0.00153 J 0.0013 J 0.0015 J 0.0017 J 0.0017 J 0.00048 0.00081 J 0.00024 0.00093 J 0.00094 J
0.0065 J 0.00587 J 0.0072 J 0.0049 J 0.0056 J 0.0062 J 0.0061 J 0.0028 0.0041 J 0.0013 0.0051 J 0.0049 J
0.00269 J 0.00226 J 0.00283 J 0.002 J 0.0022 J 0.0026 J 0.0024 J 0.00097 0.0016 J 0.00049 0.0021 J 0.0018 J
0.0054 J 0.00491 J 0.00582 J 0.0042 J 0.0047 J 0.0054 J 0.0052 J 0.0019 0.0031 J 0.00093 0.0035 J 0.0036 J
0.0531 J 0.0137 J 0.0181 J 0.01 J 0.012 J 0.013 J 0.013 J 0.0068 0.0085 J 0.0047 0.0098 J 0.009 J
0.027 J 0.0224 J 0.0295 J 0.025 J 0.029 J 0.032 J 0.032 J 0.013 0.015 J 0.0062 0.025 J 0.022 J

0.000119 UJ 9.52E-05 UJ 8.53E-05 J 8.2E-05 J 0.00011 J 0.00011 J 8.9E-05 J 4.2E-05 6.6E-05 J 2.3E-05 0.00013 J 9.2E-05 ZJ
0.000116 UJ 0.000158 J 0.000129 J 7.3E-05 J 7.4E-05 J 7.4E-05 J 8.4E-05 J 3.1E-05 4.7E-05 ZJ 1.5E-05 0.00011 J 6.1E-05 ZJ

0.00862 J 0.00767 J 0.00917 J 0.0046 J 0.0055 J 0.0063 J 0.0058 J 0.0033 0.0055 J 0.0016 0.0067 J 0.007 J
9.81E-05 UJ 7.86E-05 UJ 3E-05 UJ 5.4E-05 J 6E-05 J 8E-05 J 7.6E-05 J 2.5E-05 4.5E-05 J 1.1E-05 5.1E-05 J 4.9E-05 J

0.00862 J 0.00767 J 0.00917 J 0.0011 J 0.0011 J 0.0012 J 0.0014 J 0.00046 1.1E-05 UJ 0.00022 J 1.3E-05 UJ 0.00062 J
9.53E-05 UJ 7.63E-05 UJ 2.91E-05 UJ 8.2E-06 UJ 1E-05 UJ 9.9E-06 UJ 7.8E-06 UJ 1.5E-06 U 3.3E-06 UJ 1.1E-06 U 3.5E-06 UJ 5.4E-06 UJ

0.0163 J 0.0136 J 0.0173 J 0.011 J 0.013 J 0.015 J 0.014 J 0.0069 0.0098 J 0.0033 0.013 J 0.011 J
8.46E-05 UJ 6.81E-05 UJ 4.44E-05 J 5.9E-05 J 5.3E-05 J 7.1E-05 J 6.6E-05 J 2.7E-05 3.9E-05 J 1.2E-05 0.0001 J 5.2E-05 J

0.00034 J 0.000367 J 0.00043 J 0.00036 J 0.0004 J 0.00044 J 0.00044 J 0.00019 0.00029 J 9.5E-05 0.00034 J 0.00032 J
0.0107 J 0.00127 J 0.00183 J 0.0015 J 0.0017 J 0.0017 J 0.0017 J 0.00081 0.00089 J 0.00057 0.0014 J 0.0013 J
0.00175 J 0.00207 J 0.0023 J 0.0017 J 0.002 J 0.0022 J 0.0022 J 0.00083 J 0.0014 J 0.00041 J 0.0016 J 0.0017 J

0.000366 J 0.000379 J 0.000523 J 0.00036 J 0.00042 J 0.00044 J 0.00043 J 0.00018 0.00029 J 8.6E-05 0.00036 J 0.00034 J
0.000101 UJ 8.1E-05 UJ 3.09E-05 UJ 1.6E-05 UJ 1.7E-05 UJ 1.4E-05 UJ 1.4E-05 UJ 5.3E-06 U 9.9E-06 UJ 3.8E-06 U 1.1E-05 UJ 1.5E-05 ZJ

0.027 J 0.0224 J 0.0295 J  J  J  J  J  J  J  J
0.00652 J 0.00526 J 0.00682 J 0.0048 J 0.0056 J 0.007 J 0.006 J 0.0022 0.0042 J 0.0011 0.0057 J 0.0042 J
0.00247 J 0.00214 J 0.00245 J 0.0019 J 0.0021 J 0.0026 J 0.0023 J 0.00056 0.0016 J 0.00031 J 0.0021 J 0.0016 J
0.00371 J 0.00314 J 0.00384 J 0.0026 J 0.0029 J 0.0036 J 0.0029 J 0.0012 0.0016 J 0.00056 J 0.0028 J 0.0023 J

0.000266 J 0.000181 J 0.000268 J 0.0002 J 0.00025 J 0.00026 J 0.00024 J 0.0001 0.00015 J 5.4E-05 0.00016 J 0.00016 J
0.00944 J 0.00727 J 0.0095 J 0.0066 J 0.0071 J 0.0088 J 0.0076 J 0.0026 0.0044 J 0.0013 0.006 J 0.0053 J
0.00944 J 0.00727 J 0.0095 J  J  J  J  J  J  J  J

0.000166 J 0.00018 J 0.000324 J 0.00029 J 0.00037 J 0.00057 J 0.00039 J 0.0003 0.00031 J 0.00014 0.00031 J 0.00028 J
0.0743 J 0.036 J 0.0428 J 0.024 J 0.029 J 0.032 J 0.031 J 0.02 0.026 J 0.013 0.027 J 0.028 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-015 2008 CLRC-020 2008 CLRC-022 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D

08A-015-C2 08A-020-C2 08A-022-C1 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
1.11 1.47 2.64 1.25 1.77 2.34 2.47 0.29 0.42 0.56 1.25 1.21

08A-0015-C2AS 08A-0020-C2AS 08A-0022-C1AS LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
11/12/2008 11/4/2008 11/3/2008 8/10/2010 8/11/2010 8/10/2010 8/10/2010 11/9/2009 10/12/2009 11/9/2009 11/9/2009 11/10/2009

N N N N N N N N N N N N

0.000543 J 0.000554 J 0.000906 J 0.00069 J 0.00072 J 0.00094 J 0.00076 J 0.00037 0.00066 J 0.00017 J 0.00094 J 0.0007 J
0.000909 J 0.000756 J 0.00108 J 0.00086 J 0.00096 J 0.0012 J 0.001 J 0.00047 0.00079 J 0.00022 0.0011 J 0.00094 J
0.00198 J 0.00179 J 0.00216 J 0.0017 J 0.0019 J 0.0023 J 0.0021 J 0.00085 0.0015 J 0.00042 0.0017 J 0.0016 J
0.00538 J 0.00402 J 0.00568 J 0.0038 J 0.0042 J 0.0052 J 0.0044 J 0.0015 0.0023 J 0.0007 J 0.0033 J 0.0029 J

0.000107 UJ 9.81E-05 UJ 2.27E-05 UJ 9.2E-06 UJ 1.6E-05 UJ 1.5E-05 UJ 1.3E-05 UJ 3.5E-06 U 6E-06 UJ 2.5E-06 U 5E-06 UJ 8.2E-06 UJ
0.000306 J 0.000317 J 0.000296 J 0.00029 J 0.00034 J 0.00039 J 0.00036 J 0.00014 0.00023 J 6.8E-05 0.00034 J 0.00027 J
0.00496 J 0.00435 J 0.00494 J 0.004 J 0.0044 J 0.0061 J 0.0048 J 0.0021 0.0037 J 0.00098 0.0043 J 0.0038 J
0.0004 J 0.000373 J 0.000546 J 0.00042 J 0.00047 J 0.00063 J 0.00051 J 0.00021 0.0004 J 0.00011 0.00043 J 0.00052 J
0.00155 J 0.00148 J 0.00167 J 0.0015 J 0.0017 J 0.0021 J 0.002 J 0.00084 0.0014 J 0.00041 0.0015 J 0.0017 J
0.0304 J 0.0117 J 0.0122 J 0.0076 J 0.0089 J 0.0094 J 0.0095 J 0.0051 0.0067 J 0.0037 0.0075 J 0.0066 J
0.0202 J 0.00901 J 0.0102 J 0.0059 J 0.007 J 0.0078 J 0.0076 J 0.0042 0.0056 J 0.0031 0.006 J 0.0056 J

5.39E-05 UJ 6.83E-05 UJ 2.88E-05 UJ 2.2E-05 UJ 2.6E-05 UJ 2.8E-05 UJ 2.1E-05 UJ 8.4E-06 ZJ 1.2E-05 ZJ 6.4E-06 J 1.8E-05 J 1.4E-05 J
0.000354 J 0.000195 J 0.000295 J 0.00013 J 0.00018 J 0.00016 J 0.00017 J 0.00012 0.00014 J 0.0001 J 0.00018 J 0.00016 J
0.00776 J 0.00334 J 0.00367 J 0.0027 J 0.0029 J 0.0031 J 0.0032 J 0.0018 0.0024 J 0.001 0.003 J 0.003 J
0.0139 J 0.00609 J 0.00641 J 0.0045 J 0.0051 J 0.0056 J 0.0055 J 0.0037 0.0047 J 0.0023 0.0057 J 0.0061 J
0.00488 J 0.00167 J 0.00188 J 0.0013 J 0.0015 J 0.0016 J 0.0015 J 0.00097 0.0013 J 0.0006 0.0014 J 0.0014 J
0.0743 J 0.036 J 0.0428 J  J  J  J  J  J  J  J
0.0139 J 0.00609 J 0.00641 J  J  J  J  J  J  J  J
0.00128 J 0.000635 J 0.000537 J 0.00078 J 0.001 J 0.0011 J 0.00089 J 0.0008 0.00091 J 0.00041 J 0.00079 J 0.00087 J
0.0531 J 0.0137 J 0.0181 J  J  J  J  J  J  J  J
0.0714 J 0.0277 J 0.0315 J 0.017 J 0.021 J 0.023 J 0.022 J 0.016 0.02 J 0.01 0.022 J 0.023 J
0.019 J 0.0057 J 0.00779 J 0.0045 J 0.0052 J 0.0055 J 0.0053 J 0.0034 0.0041 J 0.0023 0.0047 J 0.0046 J

0.0304 J 0.0117 J 0.0122 J  J  J  J  J  J  J  J
0.000275 J 0.000158 J 0.000186 J 0.00014 J 0.00015 J 0.00018 J 0.00018 J 0.0001 0.00013 J 6.3E-05 0.00017 J 0.00017 J
0.0019 J 0.00067 J 0.00103 J 0.00082 J 0.00085 J 0.0018 J 0.0012 J 0.00075 0.0018 J 0.00049 0.0013 J 0.00097 J

5.27E-05 UJ 6.67E-05 UJ 2.81E-05 UJ 1.7E-05 UJ 2E-05 UJ 2.6E-05 J 2.6E-05 J 2.1E-05 5.7E-06 UJ 9.4E-06 9.4E-06 UJ 3.4E-05 J
0.0176 J 0.00809 J 0.0108 J 0.01 J 0.013 J 0.015 J 0.013 J 0.0083 0.0089 J 0.0061 0.01 J 0.012 J

5.56E-05 UJ 7.04E-05 UJ 2.97E-05 UJ 2.1E-05 UJ 2.4E-05 UJ 2.6E-05 UJ 1.9E-05 UJ 1.7E-05 6.6E-06 UJ 1.1E-05 1.2E-05 UJ 1.3E-05 ZJ
0.000446 J 0.000198 J 0.000207 J 0.00017 J 0.0002 J 0.00021 J 0.00022 J 7.6E-05 5.2E-06 UJ 2.3E-05 J 0.00011 J 0.00011 J
0.0292 J 0.00351 J 0.00299 J 0.0027 J 0.0031 J 0.0028 J 0.0029 J 0.002 J 0.0016 J 0.0012 J 0.0027 J 0.0031 J
0.0564 J 0.0179 J 0.0239 J 0.0095 J 0.012 J 0.012 J 0.013 J 0.0093 0.0087 J 0.005 0.016 J 0.013 J
0.0564 J 0.0179 J 0.0239 J 0.0011 J 0.0013 J 0.0013 J 0.0013 J 0.0013 0.0013 J 0.00078 0.0014 J 0.0017 J
0.0258 J 0.00879 J 0.0115 J 0.006 J 0.0073 J 0.0079 J 0.0084 J 0.0071 0.0063 J 0.0038 0.012 J 0.0093 J
0.00304 J 0.00112 J 0.0014 J 0.00082 J 0.0011 J 0.0011 J 0.0012 J 0.00074 0.00089 J 0.0004 0.0013 J 0.0011 J
0.108 J 0.0358 J 0.0488 J 0.025 J 0.029 J 0.03 J 0.033 J 0.024 0.022 J 0.012 0.045 *J 0.036 J

0.0225 J 0.00851 J 0.0106 J 0.0019 J 0.002 J 0.0022 J 0.0022 J 0.0031 0.0025 J 0.0018 0.0038 J 0.0035 J
0.00677 J 0.00191 J 0.00241 J 0.0011 J 0.0013 J 0.0014 J 0.0015 J 0.0013 0.0011 J 0.00073 0.0025 J 0.0018 J
0.108 J 0.0358 J 0.0488 J  J  J  J  J  J  *J  J
0.02 J 0.00619 J 0.00793 J 0.0032 J 0.0039 J 0.0042 J 0.0045 J 0.0041 0.0035 J 0.0023 0.0065 J 0.0052 J

0.0658 J 0.0224 J 0.0307 J 0.016 J 0.019 J 0.02 J 0.022 J 0.015 0.015 J 0.0077 0.026 J 0.02 J
0.00013 UJ 0.000176 J 9.85E-05 J 5.5E-05 J 6.7E-05 J 7.3E-05 J 6.9E-05 J 5.3E-05 J 6.8E-05 J 3.4E-05 J 6.4E-05 J 7.1E-05 J

0.017 J 0.0054 J 0.00672 J 0.0042 J 0.0045 J 0.0048 J 0.0054 J 0.0042 0.0038 J 0.0022 0.0091 J 0.0067 J
0.0225 J 0.00851 J 0.0106 J 0.0056 J 0.0051 J 0.0057 J 0.0072 J 0.0027 0.0032 J 0.0013 0.011 J 0.0065 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-015 2008 CLRC-020 2008 CLRC-022 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D

08A-015-C2 08A-020-C2 08A-022-C1 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
1.11 1.47 2.64 1.25 1.77 2.34 2.47 0.29 0.42 0.56 1.25 1.21

08A-0015-C2AS 08A-0020-C2AS 08A-0022-C1AS LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
11/12/2008 11/4/2008 11/3/2008 8/10/2010 8/11/2010 8/10/2010 8/10/2010 11/9/2009 10/12/2009 11/9/2009 11/9/2009 11/10/2009

N N N N N N N N N N N N

0.112 J 0.0362 J 0.0488 J 0.019 J 0.026 J 0.025 J 0.027 J 0.021 J 0.02 J 0.011 J 0.036 J 0.029 J
0.017 J 0.0054 J 0.00672 J  J  J  J  J   J   J  J

0.000467 J 0.000347 J 0.000515 J 0.00074 J 0.00054 J 0.00065 J 0.00078 J 0.00016 0.00028 J 7.1E-05 0.00056 J 0.00045 J
0.00181 J 0.000935 J 0.00082 J 0.00029 J 0.00035 J 0.00033 J 0.0004 J 0.0002 1E-05 UJ 0.00014 1.3E-05 UJ 1.1E-05 UJ
0.042 J 0.0123 J 0.0187 J 0.0092 J 0.012 J 0.012 J 0.013 J 0.007 0.0089 J 0.0038 0.0093 J 0.011 J

0.000472 J 0.000158 J 0.000244 J 0.00015 J 0.00016 J 0.00019 J 0.0002 J 0.00013 0.00014 J 7.2E-05 0.00014 J 0.00022 J
0.000131 J 0.000124 J 0.000126 J 7.3E-05 J 8.1E-05 J 0.00011 J 8.6E-05 J 7.1E-05 8.3E-05 J 3.3E-05 0.00016 J 0.00012 J
0.0079 J 0.00306 J 0.00401 J 0.002 J 0.0023 J 0.0026 J 0.0028 J 0.0018 0.0018 J 0.00097 0.0028 J 0.0026 J
0.00738 J 0.00277 J 0.00203 J 0.0013 J 0.0014 J 0.0015 J 0.0015 J 0.00086 J 0.0012 J 0.00053 J 0.0014 J 0.0015 J
0.0205 J 0.00537 J 0.00814 J 0.0036 J 0.0047 J 0.0047 J 0.005 J 0.0035 0.0043 J 0.0021 0.0046 J 0.005 J
0.159 J 0.0479 J 0.0686 J 0.032 J 0.043 J 0.043 J 0.046 J 0.029 0.033 J 0.016 0.041 *J 0.044 J

0.0079 J 0.00306 J 0.00401 J  J  J  J  J   J   J  J
0.00334 J 0.0012 J 0.0016 J 0.00091 J 0.0011 J 0.0012 J 0.0013 J 0.00064 0.00076 J 0.00034 0.001 J 0.0011 J
0.0411 J 0.0124 J 0.0174 J 0.0084 J 0.011 J 0.011 J 0.012 J 0.0072 0.0072 J 0.0039 0.012 J 0.01 J
0.108 J 0.0358 J 0.0488 J  J  J  J  J   J   *J  J

0.0878 J 0.0288 J 0.0427 J 0.02 J 0.025 J 0.026 J 0.028 J 0.017 0.02 J 0.009 0.024 J 0.025 J
0.00233 J 0.000972 J 0.00138 J 0.00072 J 0.00079 J 0.0009 J 0.001 J 0.00057 0.00065 J 0.00031 0.00088 J 0.00092 J

0.000388 J 0.000223 J 0.000302 J 0.00025 J 0.00024 J 0.00028 J 0.00033 J 0.00014 0.00018 J 6.5E-05 0.00028 J 0.00026 J
0.0658 J 0.0224 J 0.0307 J  J  J  J  J   J   J  J

0.000707 J 0.000448 J 0.000283 J 0.00018 J 0.00018 J 0.00018 J 0.00018 J 0.00014 J 0.00017 J 8.3E-05 J 0.0002 J 0.0002 J
0.159 J 0.0479 J 0.0686 J  J  J  J  J   J   *J  J

0.0564 J 0.0179 J 0.0239 J  J  J  J  J   J   J  J
0.00056 J 0.000363 J 0.000436 J 0.00024 J 0.00026 J 0.00029 J 0.00034 J 0.00022 0.00025 J 0.00011 0.00038 J 0.00041 J
0.00304 J 0.00112 J 0.0014 J 0.00014 J 9.9E-05 J 0.00014 J 0.00016 J 9.2E-05 ZJ 3.3E-06 UJ 3.6E-05 1E-05 UJ 0.00021 J
0.159 J 0.0479 J 0.0686 J  J  J  J  J   J   *J  J

0.0079 J 0.00306 J 0.00401 J  J  J  J  J   J   J  J
0.159 J 0.0479 J 0.0686 J  J  J  J  J   J   *J  J

0.00922 J 0.003 J 0.00468 J 0.0038 J 0.0044 J 0.0055 J 0.0051 J 0.0024 J 0.0035 J 0.0015 J 0.0041 J 0.0039 J
9.77E-05 UJ 8.51E-05 UJ 3.36E-05 UJ 1.6E-05 UJ 1.5E-05 UJ 1.8E-05 UJ 1.7E-05 UJ 6.7E-06 U 1E-05 UJ 4.6E-06 UJ 1.1E-05 UJ 9.5E-06 UJ
0.000464 J 0.000303 J 0.000375 J 0.00021 J 0.00029 J 0.00025 J 0.00029 J 0.00014 8.3E-06 UJ 6.6E-05 0.00017 J 0.00016 J
0.0225 J 0.00918 J 0.00745 J 0.0046 J 0.0054 J 0.0054 J 0.0053 J 0.0035 J 0.0047 J 0.0023 J 0.0043 J 0.0049 J

8.37E-05 UJ 7.29E-05 UJ 2.88E-05 UJ 1.5E-05 UJ 1.5E-05 UJ 1.8E-05 UJ 1.6E-05 UJ 5E-06 U 7.5E-06 UJ 4.6E-06 J 8.4E-06 UJ 7.5E-06 UJ
0.000185 J 7.55E-05 UJ 0.000155 J 0.00011 J 0.00014 J 0.00014 J 0.00015 J 7.5E-05 0.0001 J 4.9E-05 0.00011 J 0.00011 J
0.0128 J 0.00493 J 0.00657 J 0.0033 J 0.0047 J 0.0041 J 0.0042 J 0.0021 0.0029 J 0.0011 0.0034 J 0.0032 J
0.0466 J 0.0228 J 0.0293 J 0.0012 J 0.0019 J 0.0018 J 0.0017 J 0.0011 0.0014 J 0.00063 0.0016 J 0.0016 J
0.0216 J 0.00957 J 0.0114 J 0.0062 J 0.0088 J 0.0077 J 0.0087 J 0.0059 0.006 J 0.003 0.011 J 0.0089 J
0.0154 J 0.00666 J 0.00849 J 0.0054 J 0.0074 J 0.0063 J 0.0065 J 0.0025 0.0044 J 0.0014 0.0037 J 0.0038 J
0.0509 J 0.0229 J 0.0292 J 0.018 J 0.026 J 0.023 J 0.024 J 0.011 0.015 J 0.006 0.019 J 0.018 J
0.0509 J 0.0229 J 0.0292 J  J  J  J  J   J   J  J
0.0134 J 0.00613 J 0.00762 J 1.6E-05 UJ 2.2E-05 UJ 2.2E-05 UJ 2.2E-05 UJ 3.3E-06 U 7.6E-06 UJ 2.9E-06 U 0.0056 J 8E-06 UJ
0.00159 J 0.00044 J 0.000784 J 0.0004 J 0.00055 J 0.00051 J 0.00057 J 0.00032 0.00037 J 0.00015 0.0005 J 0.00045 J
0.00109 J 0.000699 J 0.000426 J 0.00024 J 0.00027 J 0.00027 J 0.00028 J 0.00017 J 0.00021 J 0.00011 J 0.00023 J 0.00026 J
0.0655 J 0.0371 J 0.045 J 0.028 J 0.037 J 0.034 J 0.037 J 0.022 0.027 J 0.012 0.037 *J 0.035 J
0.0134 J 0.00613 J 0.00762 J 0.0052 J 0.0064 J 0.0062 J 0.0071 J 0.0031 0.0036 J 0.0016 1.3E-05 U 0.0051 J
0.0112 J 0.00634 J 0.00762 J 0.0053 J 0.0068 J 0.0063 J 0.0071 J 0.0041 0.005 J 0.0021 0.0071 J 0.0068 J
0.00249 J 0.00164 J 0.00208 J 0.0018 J 0.0015 J 0.0018 J 0.0023 J 0.001 0.0013 J 0.00042 0.0042 J 0.0023 J

0.000862 J 0.000438 J 0.00065 J 0.00062 J 0.00054 J 0.0006 J 0.00072 J 0.00024 0.00032 J 0.0001 0.00079 J 0.00049 J
0.0539 J 0.028 J 0.0344 J 0.016 J 0.022 J 0.02 J 0.023 J 0.017 0.017 J 0.0083 0.029 J 0.025 J
0.00105 J 0.000403 J 0.000554 J 0.00046 J 0.00048 J 0.00049 J 0.00053 J 0.0002 0.00031 J 9.5E-05 0.00038 J 0.00034 J
0.0509 J 0.0229 J 0.0292 J  J  J  J  J   J   J  J
0.00422 J 0.00201 J 0.0025 J 1.8E-05 UJ 2.4E-05 UJ 2.4E-05 UJ 2.4E-05 UJ 7.3E-05 0.0012 NJ 3.7E-05 0.00036 J 9.2E-06 UJ
0.0466 J 0.0228 J 0.0293 J 0.014 J 0.017 J 0.018 J 0.019 J 0.009 0.012 J 0.0045 0.016 J 0.014 J
0.00708 J 0.00439 J 0.00445 J 0.0034 J 0.0035 J 0.0041 J 0.0039 J 0.002 0.0032 J 0.0009 0.0033 J 0.0039 J

2.12 0.972 1.23 0.732 0.927 0.944 0.965 0.526 0.657 0.288 0.879 0.814 
2.02 0.919 1.16 0.685 0.86 0.884 0.904 0.499 0.62 0.273 0.835 0.769 

2.68E-05 1.77E-05 1.72E-05 1.37E-05 1.73E-05 1.82E-05 1.62E-05 9.58E-06 1.04E-05 5.56E-06 1.44E-05 1.47E-05 
2.68E-05 1.77E-05 1.72E-05 1.38E-05 1.75E-05 1.85E-05 1.65E-05 9.58E-06 1.05E-05 5.56E-06 1.44E-05 1.48E-05
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-015 2008 CLRC-020 2008 CLRC-022 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D

08A-015-C2 08A-020-C2 08A-022-C1 LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
1.11 1.47 2.64 1.25 1.77 2.34 2.47 0.29 0.42 0.56 1.25 1.21

08A-0015-C2AS 08A-0020-C2AS 08A-0022-C1AS LPRC02A LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
11/12/2008 11/4/2008 11/3/2008 8/10/2010 8/11/2010 8/10/2010 8/10/2010 11/9/2009 10/12/2009 11/9/2009 11/9/2009 11/10/2009

N N N N N N N N N N N N

0.00605 0.00219 0.00136 0.0019 J 0.0025 J 0.0025 J 0.0021 J 0.002 0.0022 J 0.00093 J 0.0021 J 0.0023 J
0.0862 0.0318 0.0313 0.026 J 0.03 J 0.035 J 0.031 J 0.021 J 0.026 J 0.013 J 0.026 J 0.03 J
0.369 0.138 0.165 0.1 J 0.12 J 0.13 J 0.13 J 0.078 ZJ 0.099 ZJ 0.053 J 0.11 J 0.11 ZJ
0.475 0.239 0.301 0.18 EMPC-J 0.25 J 0.22 EMPC-J 0.24 EMPC-J 0.12 J 0.15 ZJ 0.064 J 0.21 J 0.19 J
0.815 0.262 0.363 0.18 J 0.22 J 0.23 J 0.24 J 0.16 ZJ 0.17 J 0.088 J 0.27 J 0.24 J
0.223 0.175 0.217 0.14 EMPC-J 0.18 EMPC-J 0.18 EMPC-J 0.18 EMPC-J 0.082 ZJ 0.12 ZJ 0.042 ZJ 0.15 J 0.14 ZJ
0.0994 0.0871 0.108 0.079 J 0.092 J 0.1 J 0.1 J 0.041 J 0.059 ZJ 0.02 J 0.079 J 0.072 ZJ
0.0315 0.0254 0.033 0.024 J 0.026 J 0.032 J 0.028 J 0.01 0.017 J 0.0048 J 0.024 J 0.02 J

0.00691 0.0062 0.00716 0.0059 J 0.0066 J 0.0088 J 0.0073 J 0.0031 0.0055 J 0.0015 0.0062 J 0.006 J

0.014 UJ 0.0058 UJ 0.014 UJ 0.078 UJ 0.082 UJ 0.083 UJ 0.081 UJ 0.067 U 0.082 UJ 0.058 U 0.077 UJ 0.084 UJ
0.014 UJ 0.0058 UJ 0.014 UJ 0.078 UJ 0.082 UJ 0.083 UJ 0.081 UJ 0.067 U 0.082 UJ 0.058 U 0.077 UJ 0.084 UJ
0.014 UJ 0.0058 UJ 0.014 UJ 0.078 UJ 0.082 UJ 0.083 UJ 0.081 UJ 0.067 U 0.082 UJ 0.058 U 0.077 UJ 0.084 UJ
2.3 JN 0.32 JN 0.28 JN 0.29 J 0.33 J 0.32 J 0.29 J 0.24 0.37 J 0.16 0.33 J 0.46 J

0.014 UJ 0.0058 UJ 0.014 UJ 0.078 UJ 0.082 UJ 0.083 UJ 0.081 UJ 0.067 U 0.082 UJ 0.058 U 0.077 UJ 0.084 UJ
0.6 JN 0.3 JN 0.17 JN 0.54 J 0.66 J 0.67 J 0.61 J 0.37 0.74 J 0.17 0.48 J 0.41 J

0.33 JN 0.16 JN 0.14 JN 0.21 J 0.28 J 0.26 J 0.24 J 0.12 0.22 J 0.058 U 0.17 J 0.15 J
0.014 UJ 0.0058 UJ 0.014 UJ 0.078 UJ 0.082 UJ 0.083 UJ 0.081 UJ 0.067 U 0.082 UJ 0.058 U 0.077 UJ 0.084 UJ
0.014 UJ 0.0058 UJ 0.014 UJ 0.078 UJ 0.082 UJ 0.083 UJ 0.081 UJ 0.067 U 0.082 UJ 0.058 U 0.077 UJ 0.084 UJ
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 0-3 RM 0-3 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRT03A LPRT03F 12A-0424 12A-0429 12A-0431 12A-0433 12A-0434 12A-0436 12A-0437 12A-0438 12A-0441 12A-0445
LPRT03A LPRT03F 12A-0424-C3 12A-0429-C2 12A-0431-C4 12A-0433-C3 12A-0434-C2 12A-0436-C1 12A-0437-C4 12A-0438-C3 12A-0441-C2 12A-0445-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
2.03 2.83 3.3 3.64 3.77 3.94 4.05 4.14 4.24 4.52 4.63 4.96

LPRT03A LPRT03F 12A-0424-C3AS 12A-0429-C2AS 12A-0431-C4AS 12A-0433-C3AS 12A-0434-C2AS 12A-0436-C1AS 12A-0437-C4AS 12A-0438-C3AS 12A-0441-C2AS 12A-0445-C1AS
10/14/2009 11/11/2009 1/25/2012 1/24/2012 1/26/2012 1/27/2012 1/25/2012 1/27/2012 2/8/2012 2/9/2012 1/28/2012 1/30/2012

N N N N N N N N N N N N

0.00062 J 0.0011 J 0.000145 0.000784 J 0.000847 J 0.000603 J 0.000372 J 0.000649 J 0.000663 J 0.000609 J 0.00102 J 0.00298 J
0.00018 J 0.0002 J 3.77E-05 U 0.000123 UJ 0.000179 J 0.000127 Z 7.46E-05 Z 0.000105 J 0.000129 J 0.000134 J 0.000253 J 0.000713 J

 J  J 0.000533 0.00217 J 0.00247 J 0.00213 J 0.00186 J 0.00305 J 0.00559 J 0.00336 J 0.00745 J 0.0052 J
 J  J 0.00644 0.036 J 0.039 J 0.0301 J 0.0184 J 0.03 J 0.042 J 0.0318 J 0.097 J 0.0921 J

0.0032 J 0.0027 J 0.000642 0.00204 J 0.00218 J 0.00178 J 0.00148 J 0.00216 J 0.00345 J 0.00226 J 0.0058 J 0.0044 J
0.0015 J 0.0013 J 0.000216 0.000968 J 0.00103 J 0.000855 J 0.000755 J 0.00128 J 0.00205 J 0.00104 J 0.00255 J 0.0023 J
0.00045 J 0.00026 J 6E-05 0.000292 J 0.000334 J 0.000267 J 0.000209 J 0.000448 J 0.000774 J 0.000435 J 0.00105 J 0.000646 J
0.013 J 0.012 J 0.00189 0.0142 J 0.0154 J 0.011 J 0.00566 J 0.00964 J 0.0127 J 0.0111 J 0.0347 J 0.0291 J

4.1E-05 UJ 8.8E-06 UJ 2.11E-05 U 3.93E-05 UJ 5.47E-05 UJ 0.000102 UJ 8.45E-05 UJ 0.000104 UJ 5.97E-06 UJ 3.42E-06 UJ 4.23E-05 UJ 7.45E-05 J
0.0013 J 0.0011 J 0.000171 0.00115 J 0.00123 J 0.000961 J 0.000535 J 0.000865 J 0.00115 J 0.000925 J 0.00298 J 0.00277 J

 J  J 0.00385 0.0228 J 0.0246 J 0.0195 J 0.0112 J 0.018 J 0.0252 J 0.0202 J 0.0622 J 0.0538 J
0.0023 J 0.0022 J 0.000392 0.00221 J 0.00242 J 0.00179 J 0.000999 J 0.00169 J 0.0023 J 0.00194 J 0.00519 J 0.00657 J
0.0046 J 0.0055 J 0.00186 0.00645 J 0.00803 J 0.00597 J 0.00241 J 0.00422 J 0.0533 J 0.00516 J 0.0126 J 0.0376 J
0.036 J 0.029 J 0.00758 0.0417 J 0.0458 J 0.0348 J 0.0185 J 0.0322 J 0.0412 J 0.034 J 0.108 J 0.0968 J

3.5E-05 UJ 1.9E-05 J 2.04E-05 U 3.46E-05 UJ 5.26E-05 UJ 9.19E-05 UJ 8.15E-05 UJ 0.000101 UJ 5.65E-06 UJ 3.15E-06 UJ 3.9E-05 UJ 0.000102 J
4.4E-05 UJ 9E-06 UJ 2.07E-05 U 3.72E-05 UJ 5.24E-05 UJ 9.25E-05 UJ 8.3E-05 UJ 0.000102 UJ 5.71E-06 UJ 3.22E-06 UJ 9.32E-05 J 0.000503 J

 J  J 0.00644 0.036 J 0.039 J 0.0301 J 0.0184 J 0.03 J 0.042 J 0.0318 J 0.097 J 0.0921 J
0.00073 J 0.00069 J 9.83E-05 Z 0.000791 J 0.000816 J 0.000619 J 0.00036 J 0.000602 J 0.000734 J 0.000579 J 0.00174 J 0.00187 J

4.2E-05 UJ 0.00038 J 2.29E-05 U 3.45E-05 UJ 0.000432 J 9.29E-05 UJ 9.16E-05 UJ 0.000103 UJ 0.000746 J 0.00049 J 0.00127 J 0.00125 J
 J  J 0.00115 0.00563 J 0.00626 J 0.00538 J 0.00303 J 0.00434 J 0.00539 J 0.00504 J 0.0132 J 0.0134 J

0.0077 J 0.0013 J 2.12E-05 U 0.000979 J 0.000863 J 0.000105 UJ 0.000416 J 0.000659 J 0.00136 J 0.000729 J 0.00239 J 0.00229 J
0.028 J 0.027 J 0.00459 0.033 J 0.036 J 0.0251 J 0.0137 J 0.0222 J 0.0299 J 0.026 J 0.0839 J 0.0785 J

 J  J 0.00385 0.0228 J 0.0246 J 0.0195 J 0.0112 J 0.018 J 0.0252 J 0.0202 J 0.0622 J 0.0538 J
0.0013 J 0.0016 J 0.000525 0.00174 J 0.00178 J 0.00145 J 0.000699 J 0.00111 J 0.00192 J 0.00136 J 0.00283 J 0.0123 J
0.00016 J 0.00011 J 2.01E-05 U 3.48E-05 UJ 0.000148 J 0.000116 J 8.06E-05 UJ 0.000101 UJ 0.000145 J 0.000106 J 0.000267 J 0.000394 J

3.7E-05 UJ 2.2E-05 J 2.05E-05 U 3.44E-05 UJ 5.08E-05 UJ 9.24E-05 UJ 8.19E-05 UJ 0.000103 UJ 5.93E-05 J 3.14E-06 UJ 3.84E-05 UJ 0.000125 Z
0.00059 J 0.00044 J 6.81E-05 0.000443 J 0.00047 J 0.000411 J 0.000198 J 0.000333 J 0.00039 J 0.000346 J 0.000964 Z 0.00104 J
0.00069 J 0.00058 J 8.95E-05 0.000652 J 0.000679 J 0.000576 J 0.000272 J 0.000492 J 0.000622 J 0.000481 J 0.00132 J 0.00151 J

 J  J 0.000171 0.00115 J 0.00123 J 0.000961 J 0.000535 J 0.000865 J 0.00115 J 0.000925 J 0.00298 J 0.00277 J
 J  J 0.00385 0.0228 J 0.0246 J 0.0195 J 0.0112 J 0.018 J 0.0252 J 0.0202 J 0.0622 J 0.0538 J

0.00013 ZJ 0.00013 J 2.45E-05 Z 0.000163 J 0.000187 J 0.000113 J 5.82E-05 J 8.73E-05 J 0.000133 J 0.000123 J 0.000412 J 0.000298 J
4.6E-05 UJ 1.2E-05 UJ 2.21E-05 U 4.66E-05 UJ 5.43E-05 UJ 0.000103 UJ 8.1E-05 UJ 0.000118 UJ 5.98E-06 UJ 3.45E-06 UJ 3.99E-05 UJ 2.54E-05 UJ

0.0055 J 0.0052 J 0.000996 0.00558 J 0.00544 J 0.00452 J 0.00244 J 0.00396 J 0.00525 J 0.00447 J 0.0143 J 0.0116 J
0.039 J 0.037 J 0.00773 0.0408 J 0.0444 J 0.0336 J 0.017 J 0.032 J 0.0395 J 0.0334 J 0.0985 J 0.0954 J

 J  J 0.000525 0.00174 J 0.00178 J 0.00145 J 0.000699 J 0.00111 J 0.00192 J 0.00136 J 0.00283 J 0.0123 J
0.0028 J 0.0028 J 0.000427 0.00239 J 0.00257 J 0.0019 J 0.000962 J 0.00192 J 0.00223 J 0.00184 J 0.00546 J 0.00555 J
0.00048 J 0.0005 J 4.81E-06 U 0.000485 J 0.000481 J 0.000373 J 0.000192 J 0.000362 J 0.000459 J 0.000375 J 0.00128 J 0.00108 J
0.013 J 0.013 J 0.00233 0.0129 J 0.0134 J 0.0102 J 0.00519 J 0.0101 J 0.0122 J 0.0108 J 0.0327 J 0.0296 J

0.00073 J 0.00075 J 0.00013 0.000727 J 0.000724 J 0.000528 J 0.000368 J 0.00073 J 0.000892 J 0.00058 J 0.00133 J 0.00172 J
0.0025 J 0.0026 J 0.000419 0.00258 J 0.00227 J 0.00201 J 0.000877 J 0.00207 J 0.00235 J 0.00181 J 0.00561 J 0.00505 J
0.018 J 0.017 J 0.00297 0.0151 J 0.0163 J 0.0132 J 0.00693 J 0.014 J 0.0155 J 0.0129 J 0.0326 J 0.035 J

0.0064 J 0.0048 J 0.0011 0.00501 J 0.00588 J 0.00429 J 0.00249 J 0.00433 J 0.00505 J 0.00423 J 0.0132 J 0.0132 J
0.0012 J 0.0014 J 0.000212 J 0.00154 J 0.00154 J 0.00117 J 0.00066 J 0.00102 J 0.00161 J 0.00116 J 0.00371 J 0.00307 J

 J  J 0.00773 0.0408 J 0.0444 J 0.0336 J 0.017 J 0.032 J 0.0395 J 0.0334 J 0.0985 J 0.0954 J
0.00067 J 0.00072 J 0.000111 0.000667 J 0.00071 J 0.000598 J 0.000316 J 0.000734 J 0.000768 J 0.000601 J 0.00169 J 0.00158 J

7.3E-06 UJ 3.6E-06 UJ 2.95E-05 U 0.000137 UJ 9.12E-05 UJ 6.39E-05 UJ 2.95E-05 UJ 4.18E-05 UJ 6E-06 J 9.65E-06 J 0.000158 UJ 4.39E-05 J
 J  J 0.000111 0.000667 J 0.00071 J 0.000598 J 0.000316 J 0.000734 J 0.000768 J 0.000601 J 0.00169 J 0.00158 J

0.0074 J 0.0074 J 0.00142 0.00711 J 0.00798 J 0.00609 J 0.00308 J 0.0056 J 0.00726 J 0.00592 J 0.0171 J 0.0175 J
6.3E-06 UJ 1E-05 J 5.3E-06 U 2.95E-05 UJ 1.48E-05 UJ 1.43E-05 UJ 6.97E-06 UJ 1.3E-05 UJ 4.16E-06 UJ 4.21E-06 UJ 3.16E-05 UJ 2.86E-05 UJ
6E-06 UJ 8.5E-05 J 4.76E-06 U 2.43E-05 UJ 0.000113 J 1.23E-05 UJ 6.27E-06 UJ 1.16E-05 UJ 3.63E-06 UJ 3.81E-06 UJ 0.000219 J 0.000187 Z
0.0022 J 0.0021 J 0.00038 0.00188 J 0.00197 J 0.00152 J 0.000836 J 0.00146 J 0.00179 J 0.00158 J 0.00448 J 0.00441 J

3.8E-06 UJ 1.4E-05 ZJ 3.28E-06 U 1.74E-05 UJ 9.63E-06 UJ 9.51E-06 UJ 4.22E-06 UJ 7.67E-06 UJ 2.39E-06 UJ 1.33E-05 J 2.11E-05 UJ 3.52E-05 Z
0.0056 J 0.0053 J 0.00123 0.00634 J 0.0068 J 0.00548 J 0.00309 J 0.00679 J 0.00704 J 0.00555 J 0.0141 J 0.0166 J
0.037 J 0.032 J 0.00702 0.035 J 0.0372 J 0.0288 J 0.0156 J 0.0311 J 0.0369 J 0.0308 J 0.0815 J 0.0811 J

0.0002 J 0.00013 J 2.09E-05 Z 0.000163 J 0.000157 Z 0.000141 J 0.00011 J 0.000215 J 0.000321 J 0.00016 J 0.000312 J 0.00038 J
 J  J 0.00702 0.035 J 0.0372 J 0.0288 J 0.0156 J 0.0311 J 0.0369 J 0.0308 J 0.0815 J 0.0811 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 0-3 RM 0-3 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRT03A LPRT03F 12A-0424 12A-0429 12A-0431 12A-0433 12A-0434 12A-0436 12A-0437 12A-0438 12A-0441 12A-0445
LPRT03A LPRT03F 12A-0424-C3 12A-0429-C2 12A-0431-C4 12A-0433-C3 12A-0434-C2 12A-0436-C1 12A-0437-C4 12A-0438-C3 12A-0441-C2 12A-0445-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
2.03 2.83 3.3 3.64 3.77 3.94 4.05 4.14 4.24 4.52 4.63 4.96

LPRT03A LPRT03F 12A-0424-C3AS 12A-0429-C2AS 12A-0431-C4AS 12A-0433-C3AS 12A-0434-C2AS 12A-0436-C1AS 12A-0437-C4AS 12A-0438-C3AS 12A-0441-C2AS 12A-0445-C1AS
10/14/2009 11/11/2009 1/25/2012 1/24/2012 1/26/2012 1/27/2012 1/25/2012 1/27/2012 2/8/2012 2/9/2012 1/28/2012 1/30/2012

N N N N N N N N N N N N

0.007 J 0.011 J 0.00186 0.011 J 0.0122 J 0.00893 J 0.00457 J 0.00666 J 0.0105 J 0.00894 J 0.0169 J 0.0349 J
0.00022 J 0.00013 J 3.13E-06 U 0.000181 J 0.00019 Z 0.000144 J 9.85E-05 Z 0.00019 J 0.000272 J 0.000167 J 0.000555 J 0.000426 J

 J  J 0.00297 0.0151 J 0.0163 J 0.0132 J 0.00693 J 0.014 J 0.0155 J 0.0129 J 0.0326 J 0.035 J
0.00018 J 0.00012 J 3.04E-06 U 0.000142 J 0.000146 J 0.000115 J 7.61E-05 J 0.000154 J 0.000338 J 0.000138 J 0.000277 J 0.000199 Z
0.031 J 0.03 J 0.00696 0.0337 J 0.039 J 0.0298 J 0.0164 J 0.0311 J 0.0366 J 0.0319 J 0.0841 J 0.0842 J

0.0017 J 0.0013 J 0.000161 0.00104 J 0.00111 J 1.16E-05 UJ 0.00068 J 0.00138 J 0.00159 J 0.000997 J 0.00282 J 0.00246 J
0.00061 J 0.0004 J 0.000191 0.00043 J 0.00054 J 0.000447 J 0.000249 J 0.000498 J 0.000448 J 0.00034 J 0.000909 J 0.00827 J
0.004 J 0.0045 J 0.000686 0.00444 J 0.00515 J 0.00381 J 0.00187 J 0.00337 J 0.00426 J 0.00362 J 0.0119 J 0.0107 J

 J  J 0.000686 0.00444 J 0.00515 J 0.00381 J 0.00187 J 0.00337 J 0.00426 J 0.00362 J 0.0119 J 0.0107 J
0.0036 J 0.0036 J 0.00071 0.0036 J 0.00398 J 0.00309 J 0.00152 J 0.00271 J 0.00348 J 0.00296 J 0.00953 J 0.00869 J
0.00029 J 1.6E-05 UJ 0.000125 0.000368 J 3.2E-05 UJ 0.000351 J 0.000348 J 0.000485 J 1.49E-05 UJ 1.47E-05 UJ 6.23E-05 UJ 5.73E-05 UJ
0.0054 J 0.005 J 0.00169 0.00599 J 0.00665 J 0.00601 J 0.00317 J 0.00541 J 0.00746 J 0.00458 J 0.0109 J 0.0392 J

4.6E-06 UJ 4.5E-06 UJ 3.88E-06 U 2.15E-05 UJ 1.06E-05 UJ 1.07E-05 UJ 5.11E-06 UJ 8.95E-06 UJ 3.01E-06 UJ 3.16E-06 UJ 2.38E-05 UJ 4.74E-05 Z
5.1E-06 UJ 6.4E-06 UJ 3.34E-06 U 2.09E-05 UJ 1.03E-05 UJ 9.92E-06 UJ 4.4E-06 UJ 9.17E-06 UJ 2.96E-06 UJ 3.03E-06 UJ 2.27E-05 UJ 2.01E-05 UJ
0.00023 ZJ 0.00017 ZJ 7E-05 Z 0.000294 Z 0.000254 Z 0.00022 Z 0.000123 Z 0.000152 Z 0.000148 Z 0.000163 Z 0.000642 Z 0.000575 Z

 J  J 0.00773 0.0408 J 0.0444 J 0.0336 J 0.017 J 0.032 J 0.0395 J 0.0334 J 0.0985 J 0.0954 J
0.0027 J 0.0024 J 0.000534 0.0026 J 0.00292 J 0.0023 J 0.00105 J 0.00226 J 0.00244 J 0.00225 J 0.0067 J 0.00655 J

6.7E-06 UJ 3E-05 J 3.59E-06 U 2.25E-05 UJ 3.25E-05 J 1.12E-05 UJ 1.15E-05 Z 1.01E-05 UJ 3.29E-06 UJ 3.34E-06 UJ 2.47E-05 UJ 5.13E-05 Z
 J  J 0.000996 0.00558 J 0.00544 J 0.00452 J 0.00244 J 0.00396 J 0.00525 J 0.00447 J 0.0143 J 0.0116 J

0.0015 J 0.0015 J 0.00026 0.00169 J 0.00177 J 0.00127 J 0.000656 J 0.00116 J 0.00152 J 0.00127 J 0.00377 J 0.00366 J
 J  J 0.00696 0.0337 J 0.039 J 0.0298 J 0.0164 J 0.0311 J 0.0366 J 0.0319 J 0.0841 J 0.0842 J

2.6E-05 UJ 2.4E-05 UJ 3.45E-05 U 6.88E-05 UJ 4.28E-05 UJ 6.59E-05 UJ 5.21E-05 UJ 6.6E-05 UJ 2.15E-05 UJ 2.03E-05 UJ 8.24E-05 UJ 8.61E-05 UJ
0.0096 J 0.0092 J 0.00243 0.00804 J 0.00874 J 0.00792 J 0.00401 J 0.00729 J 0.00973 J 0.00676 J 0.0144 J 0.0506 J
0.011 J 0.007 J 0.0027 0.0108 J 0.0126 J 0.00978 J 0.00521 J 0.0105 J 0.0119 J 0.0102 J 0.023 J 0.0297 J

0.0032 J 0.0034 J 0.000881 0.00333 J 0.00381 J 0.00273 J 0.00186 J 0.00286 J 0.0035 J 0.00307 J 0.00717 J 0.00848 J
0.0019 J 0.0021 J 0.000445 0.0019 J 0.0021 J 0.00155 J 0.00142 J 0.00179 J 0.00197 J 0.00159 J 0.00377 J 0.00476 J

 J  J 0.000881 0.00333 J 0.00381 J 0.00273 J 0.00186 J 0.00286 J 0.0035 J 0.00307 J 0.00717 J 0.00848 J
0.011 J 0.011 J 0.00316 0.0127 J 0.0146 J 0.01 J 0.00898 J 0.0131 J 0.0147 J 0.012 J 0.0268 J 0.0303 J

0.00063 J 0.00071 J 0.00012 0.000528 J 0.000569 J 0.000409 J 0.000487 J 0.00064 J 0.000567 J 0.000474 J 0.00104 J 0.00129 J
0.0013 J 0.0013 J 0.00034 0.00149 J 0.00166 J 0.00118 J 0.000811 J 0.00136 J 0.00154 J 0.00118 J 0.00314 J 0.00373 J
0.0064 J 0.0058 J 0.00175 0.00714 J 0.00797 J 0.0058 J 0.0042 J 0.00717 J 0.00767 J 0.00648 J 0.0148 J 0.0177 J
0.0024 J 0.0024 J 0.000583 0.00259 J 0.00287 J 0.00209 J 0.00222 J 0.00266 J 0.00303 J 0.00215 J 0.00514 J 0.00628 J
0.005 J 0.0048 J 0.00126 0.00583 J 0.00653 J 0.0045 J 0.00391 J 0.00584 J 0.00614 J 0.00487 J 0.0114 J 0.0141 J
0.016 J 0.014 J 0.00387 0.0141 J 0.0153 J 0.0139 J 0.00702 J 0.013 J 0.0167 J 0.0111 J 0.0236 J 0.0875 J
0.024 J 0.031 J 0.0067 0.0251 J 0.0305 J 0.0228 J 0.0184 J 0.0292 J 0.0305 J 0.0257 J 0.0576 J 0.0649 J

8.9E-05 ZJ 0.00012 J 9.63E-06 UJ 3.86E-05 UJ 0.000103 J 3.12E-05 UJ 2.3E-05 UJ 1.98E-05 UJ 0.000124 J 8.75E-05 J 0.000191 J 0.000205 Z
8.4E-05 J 6.4E-05 ZJ 7.99E-06 U 3.64E-05 UJ 9.81E-05 J 3E-05 UJ 0.00014 Z 0.000184 J 0.000124 J 6.95E-05 J 0.000141 J 0.000187 J
0.0069 J 0.0081 J 0.00156 0.00644 J 0.00713 J 0.00585 J 0.00539 J 0.0068 J 0.00658 J 0.00655 J 0.0139 J 0.0162 J

5.2E-05 ZJ 5.3E-05 J 3.01E-06 U 6.28E-05 Z 6.44E-05 Z 5.79E-05 J 5.29E-05 J 4.45E-05 Z 5.85E-05 J 7.22E-05 J 0.000104 J 0.000317 J
0.0012 J 0.00077 J 0.000313 0.00122 J 0.00147 J 0.000955 J 0.000474 J 0.00101 J 0.00167 J 0.00114 J 0.00234 J 0.00298 J

4.2E-06 UJ 4E-06 UJ 3.09E-06 U 2.02E-05 UJ 1.11E-05 UJ 9.09E-06 UJ 3.5E-06 UJ 9.65E-06 UJ 3.49E-06 UJ 3.12E-06 UJ 2.36E-05 UJ 1.84E-05 UJ
0.015 J 0.014 J 0.00393 0.0166 J 0.0191 J 0.0135 J 0.0172 J 0.0194 J 0.0191 J 0.0157 J 0.0333 J 0.0385 J

6.3E-05 ZJ 5.3E-05 J 2.79E-06 U 6.47E-05 J 7.43E-05 J 3.26E-05 Z 0.0001 J 5.51E-05 Z 8.28E-05 J 4.31E-05 Z 9.99E-05 Z 0.000136 J
0.00042 J 0.00049 J 9.39E-05 0.000418 J 0.000468 J 0.000358 J 0.000237 J 0.000401 J 0.000422 J 0.000346 J 0.00084 J 0.00104 J
0.0018 J 0.0017 J 0.000412 0.00161 J 0.0019 J 0.00157 J 0.000871 J 0.00153 J 0.00211 J 0.00145 J 0.00266 J 0.00777 J
0.0022 J 0.0023 J 0.000528 0.00216 J 0.00235 J 0.00173 J 0.00108 J 0.00189 J 0.00227 J 0.0018 J 0.00453 J 0.00522 J
0.00044 J 0.00049 J 0.000105 3.24E-05 UJ 0.00045 J 0.000335 J 0.000248 J 0.00041 J 0.000427 J 0.000351 J 0.000878 J 0.00105 J

1.8E-05 UJ 1.1E-05 UJ 8.55E-06 U 3.35E-05 UJ 1.81E-05 UJ 2.69E-05 UJ 2.05E-05 UJ 1.72E-05 UJ 1.15E-05 UJ 1.08E-05 UJ 5.18E-05 UJ 3.28E-05 UJ
 J  J 0.0067 0.0251 J 0.0305 J 0.0228 J 0.0184 J 0.0292 J 0.0305 J 0.0257 J 0.0576 J 0.0649 J

0.0058 J 0.0071 J 0.00157 0.00712 J 0.0076 J 0.00579 J 0.00976 J 0.0103 J 0.00848 J 0.00621 J 0.0135 J 0.0152 J
0.0021 J 0.0026 J 0.000608 0.00273 J 0.00286 J 0.0022 J 0.00221 J 0.00312 J 0.00309 J 0.00239 J 0.00517 J 0.00603 J
0.0033 J 0.0039 J 0.00075 0.00316 J 0.00362 J 0.00259 J 0.00511 J 0.00445 J 0.00405 J 0.0027 J 0.00682 J 0.00756 J
0.00026 J 0.0003 J 5.88E-05 0.000193 J 0.000266 J 0.000138 J 0.000319 J 0.000225 J 0.000257 J 0.000235 J 0.000396 J 0.000532 J
0.007 J 0.0085 J 0.00179 0.00875 J 0.00968 J 0.00666 J 0.0348 J 0.0134 J 0.00967 J 0.00694 J 0.0159 J 0.0172 J

 J  J 0.00179 0.00875 J 0.00968 J 0.00666 J 0.0348 J 0.0134 J 0.00967 J 0.00694 J 0.0159 J 0.0172 J
0.00024 J 0.00031 J 9.51E-05 0.000449 J 0.000602 J 0.000376 J 0.000156 J 0.000273 J 0.000413 J 0.000419 J 0.000862 J 0.00169 J
0.033 J 0.03 J 0.0107 0.0349 J 0.0386 J 0.0289 J 0.0144 J 0.0258 J 0.0373 J 0.0306 J 0.0641 J 0.159 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 0-3 RM 0-3 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRT03A LPRT03F 12A-0424 12A-0429 12A-0431 12A-0433 12A-0434 12A-0436 12A-0437 12A-0438 12A-0441 12A-0445
LPRT03A LPRT03F 12A-0424-C3 12A-0429-C2 12A-0431-C4 12A-0433-C3 12A-0434-C2 12A-0436-C1 12A-0437-C4 12A-0438-C3 12A-0441-C2 12A-0445-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
2.03 2.83 3.3 3.64 3.77 3.94 4.05 4.14 4.24 4.52 4.63 4.96

LPRT03A LPRT03F 12A-0424-C3AS 12A-0429-C2AS 12A-0431-C4AS 12A-0433-C3AS 12A-0434-C2AS 12A-0436-C1AS 12A-0437-C4AS 12A-0438-C3AS 12A-0441-C2AS 12A-0445-C1AS
10/14/2009 11/11/2009 1/25/2012 1/24/2012 1/26/2012 1/27/2012 1/25/2012 1/27/2012 2/8/2012 2/9/2012 1/28/2012 1/30/2012

N N N N N N N N N N N N

0.00098 J 0.0013 J 0.000187 0.000937 J 0.000924 J 0.000703 J 0.0011 J 0.00139 J 0.0011 J 0.000675 J 0.00171 J 0.00197 J
0.0012 J 0.0014 J 0.000217 0.00101 J 0.00113 J 0.000819 J 0.00259 J 0.0016 J 0.00116 J 0.000812 J 0.00186 J 0.00229 J
0.0022 J 0.0022 J 0.000358 0.00206 J 0.00226 J 0.00166 J 0.0187 J 0.00338 J 0.00222 J 0.00166 J 0.00351 J 0.00395 J
0.004 J 0.0047 J 0.000956 0.00492 J 0.00573 J 0.00386 J 0.0158 J 0.00817 J 0.00572 J 0.00411 J 0.0093 J 0.01 J

5.8E-06 UJ 8.3E-06 UJ 4.91E-06 U 3.08E-05 UJ 1.34E-05 UJ 2.05E-05 UJ 4.22E-05 J 2.27E-05 UJ 3.72E-06 UJ 2.7E-06 UJ 4.06E-05 UJ 2.66E-05 UJ
0.00037 J 0.00042 J 7.78E-05 Z 0.000355 J 0.000359 J 0.000273 J 0.000561 J 0.000379 J 0.000375 J 0.000275 J 0.000653 J 0.000803 J
0.0047 J 0.0046 J 0.000714 0.00505 J 0.00581 J 0.00418 J 0.0538 J 0.00982 J 0.00576 J 0.00421 J 0.00714 J 0.00855 J
0.0005 J 0.00054 J 9.71E-05 0.000594 J 0.000576 J 0.00046 J 0.00281 J 0.00101 J 0.000592 J 0.000414 J 0.000835 J 0.00103 J
0.0017 J 0.0017 J 0.000251 0.00196 J 0.00224 J 0.0015 J 0.0292 J 0.00294 J 0.00201 J 0.00145 J 0.00262 J 0.00302 J
0.0092 J 0.0088 J 0.00291 0.0101 J 0.0103 J 0.00897 J 0.00411 J 0.00829 J 0.0118 J 0.00859 J 0.0184 J 0.0439 J
0.0078 J 0.0069 J 0.0026 0.00916 J 0.00997 J 0.00804 J 0.00383 J 0.00712 J 0.0102 J 0.00772 J 0.0163 J 0.0459 J
2E-05 J 1.5E-05 J 1.33E-05 U 4.05E-05 UJ 2.16E-05 UJ 2.49E-05 UJ 1.36E-05 UJ 2.79E-05 UJ 2.21E-05 J 1.41E-05 J 7.1E-05 UJ 0.000117 J

0.00022 J 0.00022 J 5.68E-05 0.000195 J 0.00019 J 0.000176 J 0.0001 J 0.000198 J 0.000278 J 0.000177 J 0.000286 J 0.0013 J
0.0037 J 0.0032 J 0.0024 0.00373 J 0.00401 J 0.00311 J 0.00178 J 0.00345 J 0.00592 J 0.00362 J 0.00633 J 0.0407 J
0.0066 J 0.0059 J 0.00282 0.00583 J 0.00629 J 0.00492 J 0.00246 J 0.0047 J 0.00731 J 0.0052 J 0.01 J 0.0277 J
0.0021 J 0.0017 J 0.00038 0.00155 J 0.00176 J 0.00136 J 0.000763 J 0.00137 J 0.00227 J 0.00131 J 0.00248 J 0.00721 J

 J  J 0.0107 0.0349 J 0.0386 J 0.0289 J 0.0144 J 0.0258 J 0.0373 J 0.0306 J 0.0641 J 0.159 J
 J  J 0.00282 0.00583 J 0.00629 J 0.00492 J 0.00246 J 0.0047 J 0.00731 J 0.0052 J 0.01 J 0.0277 J

0.00051 J 0.00097 J 0.000235 0.000939 J 0.00092 J 0.000769 J 0.000518 J 0.000754 J 0.000823 J 0.000703 J 0.00136 J 0.00415 J
 J  J 0.00387 0.0141 J 0.0153 J 0.0139 J 0.00702 J 0.013 J 0.0167 J 0.0111 J 0.0236 J 0.0875 J

0.027 J 0.026 J 0.00869 0.0254 J 0.0277 J 0.0217 J 0.0109 J 0.0198 J 0.0286 J 0.0224 J 0.0467 J 0.128 J
0.0072 J 0.0066 J 0.00172 0.00625 J 0.00701 J 0.00577 J 0.00312 J 0.00568 J 0.00724 J 0.00531 J 0.011 J 0.0322 J

 J  J 0.00291 0.0101 J 0.0103 J 0.00897 J 0.00411 J 0.00829 J 0.0118 J 0.00859 J 0.0184 J 0.0439 J
0.00022 J 0.0002 J 9.65E-05 0.000173 J 0.000188 J 0.00015 J 7.88E-05 J 0.000169 J 0.000227 J 0.000157 J 0.000338 J 0.00115 J
0.0012 J 0.0012 J 0.000165 0.00129 J 0.00135 J 0.00101 J 0.000435 J 0.000769 J 0.0122 J 0.000805 J 0.00313 J 0.00548 J

1.3E-05 UJ 2.1E-05 ZJ 1.27E-05 U 4.18E-05 UJ 2.08E-05 UJ 2.5E-05 UJ 1.3E-05 UJ 2.72E-05 UJ 5.35E-06 UJ 2.87E-05 J 6.83E-05 UJ 9.08E-05 J
0.009 J 0.012 J 0.00249 0.0138 J 0.0151 J 0.0109 J 0.00537 J 0.00856 J 0.0123 J 0.0106 J 0.0219 J 0.0351 J

1.4E-05 UJ 1.4E-05 J 1.35E-05 U 4.5E-05 UJ 2.18E-05 UJ 2.71E-05 UJ 1.38E-05 UJ 2.89E-05 UJ 5.66E-06 UJ 2.28E-05 J 7.28E-05 UJ 7.33E-05 J
1.1E-05 UJ 9.5E-05 J 1.23E-05 U 0.000194 J 1.98E-05 UJ 0.000182 J 8.68E-05 J 0.000167 J 0.000212 J 0.000175 J 6.53E-05 UJ 0.000852 J

0.0028 J 0.0032 J 0.00062 0.00251 J 0.00274 J 0.00222 J 0.00126 J 0.00207 J 0.00241 J 0.00184 J 0.00381 J 0.0125 J
0.019 J 0.015 J 0.00578 0.0151 J 0.0188 J 0.0132 J 0.00896 J 0.0131 J 0.0195 J 0.0133 J 0.026 J 0.0617 J

0.0021 ZJ 0.0027 J 0.000326 0.00182 J 0.00219 J 0.00177 J 0.00112 J 0.00156 J 0.00242 J 0.00143 J 0.00224 J 0.00625 J
0.013 J 0.011 J 0.00417 0.00907 J 0.0115 J 0.00814 J 0.00522 J 0.00742 J 0.0107 J 0.00836 J 0.0159 J 0.0403 J

0.0015 J 0.0012 J 0.00053 0.00135 J 0.00132 J 0.000983 J 0.000668 J 0.000885 J 0.00134 J 0.000913 J 0.00168 J 0.00508 J
0.055 J 0.043 J 0.0141 0.0376 J 0.0469 J 0.0338 J 0.0251 J 0.0356 J 0.0578 J 0.0369 J 0.0844 J 0.148 J

0.0061 J 0.0044 J 0.00139 0.0035 J 0.00429 J 0.00306 J 0.00184 J 0.00295 J 0.00433 J 0.00334 J 0.00614 J 0.019 J
0.003 J 0.0022 J 0.000587 0.00182 J 0.00219 J 0.0016 J 0.0011 J 0.00163 J 0.00262 J 0.00173 J 0.0033 J 0.00863 J

 J  J 0.0141 0.0376 J 0.0469 J 0.0338 J 0.0251 J 0.0356 J 0.0578 J 0.0369 J 0.0844 J 0.148 J
0.0075 J 0.0065 J 0.00213 0.0056 J 0.00698 J 0.00516 J 0.00336 J 0.00469 J 0.00707 J 0.0048 J 0.00927 J 0.0274 J
0.033 J 0.024 J 0.00913 0.0224 J 0.0275 J 0.0198 J 0.0139 J 0.0199 J 0.031 J 0.0207 J 0.0431 J 0.092 J

6.6E-05 J 0.00011 J 3.53E-05 U 0.000158 UJ 7.81E-05 J 7.56E-05 UJ 3.54E-05 UJ 6.78E-05 Z 8.09E-05 Z 5.45E-05 J 9.08E-05 J 0.000581 J
0.013 J 0.0089 J 0.00152 0.00586 J 0.00714 J 0.00512 J 0.00395 J 0.00605 J 0.0127 J 0.0065 J 0.0121 J 0.0223 J
0.018 J 0.0097 J 0.00126 0.00623 J 0.00796 J 0.00586 J 0.00578 J 0.00845 J 0.0178 J 0.00841 J 0.0191 J 0.0163 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 0-3 RM 0-3 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRT03A LPRT03F 12A-0424 12A-0429 12A-0431 12A-0433 12A-0434 12A-0436 12A-0437 12A-0438 12A-0441 12A-0445
LPRT03A LPRT03F 12A-0424-C3 12A-0429-C2 12A-0431-C4 12A-0433-C3 12A-0434-C2 12A-0436-C1 12A-0437-C4 12A-0438-C3 12A-0441-C2 12A-0445-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
2.03 2.83 3.3 3.64 3.77 3.94 4.05 4.14 4.24 4.52 4.63 4.96

LPRT03A LPRT03F 12A-0424-C3AS 12A-0429-C2AS 12A-0431-C4AS 12A-0433-C3AS 12A-0434-C2AS 12A-0436-C1AS 12A-0437-C4AS 12A-0438-C3AS 12A-0441-C2AS 12A-0445-C1AS
10/14/2009 11/11/2009 1/25/2012 1/24/2012 1/26/2012 1/27/2012 1/25/2012 1/27/2012 2/8/2012 2/9/2012 1/28/2012 1/30/2012

N N N N N N N N N N N N

0.044 J 0.034 J 0.0123 0.0356 J 0.043 J 0.03 J 0.0215 J 0.0287 J 0.0424 J 0.0301 J 0.0795 J 0.141 J
 J  J 0.00152 0.00586 J 0.00714 J 0.00512 J 0.00395 J 0.00605 J 0.0127 J 0.0065 J 0.0121 J 0.0223 J

0.0015 J 0.00071 J 9.93E-05 0.000728 J 0.000875 J 0.000736 J 0.000544 J 0.00112 J 0.00238 J 0.001 J 0.00227 J 0.00145 J
1.8E-05 UJ 0.0003 J 6.71E-05 0.000425 J 0.000416 J 3.16E-05 UJ 0.000222 J 2.85E-05 UJ 0.000474 J 0.00034 J 0.000488 J 0.00276 J

0.013 J 0.01 J 0.0048 0.0149 J 0.0157 J 0.0129 J 0.00688 J 0.0112 J 0.016 J 0.0131 J 0.0264 J 0.0421 J
0.00019 J 0.0002 J 9.02E-05 0.000203 J 0.000185 J 0.000151 J 9.07E-05 J 0.000148 J 0.00021 J 0.000162 J 0.000264 J 0.000689 J
0.00011 J 9.8E-05 J 7.66E-05 0.000114 J 0.000116 J 0.000103 J 5.99E-05 J 8.24E-05 Z 0.000134 J 0.000107 J 0.00024 J 0.00049 J
0.0038 J 0.003 J 0.00123 0.00275 J 0.00342 J 0.00243 J 0.00165 J 0.00229 J 0.00346 J 0.00248 J 0.00473 J 0.0123 J
0.0015 J 0.0017 J 0.000462 0.00165 Z 0.00177 J 0.00146 J 0.000807 J 0.00154 J 0.00239 J 0.00143 J 0.0026 J 0.0211 J
0.0057 J 0.0043 J 0.000909 0.00566 J 0.00586 J 0.00459 J 0.00257 J 0.00404 J 0.00607 J 0.00473 J 0.00831 J 0.0132 J
0.049 J 0.044 J 0.0154 0.0516 J 0.0546 J 0.0444 J 0.0256 J 0.0393 J 0.0574 J 0.0446 J 0.106 J 0.169 J

 J  J 0.00123 0.00275 J 0.00342 J 0.00243 J 0.00165 J 0.00229 J 0.00346 J 0.00248 J 0.00473 J 0.0123 J
0.0012 J 0.001 J 0.0005 0.00125 J 0.00131 J 0.00104 J 0.0006 J 0.00098 J 0.00144 J 0.00108 J 0.00205 J 0.00422 J
0.014 J 0.012 J 0.00511 0.0122 J 0.0148 J 0.0108 J 0.00706 J 0.00998 J 0.0143 J 0.0101 J 0.0208 J 0.0509 J

 J  J 0.0141 0.0376 J 0.0469 J 0.0338 J 0.0251 J 0.0356 J 0.0578 J 0.0369 J 0.0844 J 0.148 J
0.028 J 0.023 J 0.011 0.0337 J 0.0356 J 0.0288 J 0.0156 J 0.0249 J 0.036 J 0.0292 J 0.0614 J 0.0785 J
0.001 J 0.00094 J 0.000232 0.00117 J 0.00119 J 0.00101 J 0.00058 J 0.000979 J 0.00148 J 0.00104 J 0.00194 J 0.00771 J

0.00032 J 0.00026 J 0.000154 0.000321 J 0.000329 J 0.000281 J 0.000193 J 0.000358 J 0.000502 J 0.000313 J 0.000766 J 0.000991 J
 J  J 0.00913 0.0224 J 0.0275 J 0.0198 J 0.0139 J 0.0199 J 0.031 J 0.0207 J 0.0431 J 0.092 J

0.00018 J 0.0003 J 5.09E-05 Z 0.000204 Z 0.000213 J 0.000199 J 8.7E-05 Z 0.000183 Z 0.000227 J 0.000151 J 0.000326 J 0.00173 J
 J  J 0.0154 0.0516 J 0.0546 J 0.0444 J 0.0256 J 0.0393 J 0.0574 J 0.0446 J 0.106 J 0.169 J
 J  J 0.00578 0.0151 J 0.0188 J 0.0132 J 0.00896 J 0.0131 J 0.0195 J 0.0133 J 0.026 J 0.0617 J

0.00042 J 0.00038 J 0.000175 0.000373 J 0.000393 J 0.000319 J 0.000202 J 0.000319 J 0.00046 J 0.000334 J 0.000692 J 0.00147 J
0.00038 J 0.00027 J 5.33E-06 U 1.49E-05 UJ 0.000237 J 0.000145 Z 0.000162 Z 0.000232 J 0.00057 J 0.000226 J 0.000393 J 0.000544 J

 J  J 0.0154 0.0516 J 0.0546 J 0.0444 J 0.0256 J 0.0393 J 0.0574 J 0.0446 J 0.106 J 0.169 J
 J  J 0.00123 0.00275 J 0.00342 J 0.00243 J 0.00165 J 0.00229 J 0.00346 J 0.00248 J 0.00473 J 0.0123 J
 J  J 0.0154 0.0516 J 0.0546 J 0.0444 J 0.0256 J 0.0393 J 0.0574 J 0.0446 J 0.106 J 0.169 J

0.004 J 0.0043 J 0.000688 0.00564 J 0.00631 J 0.00379 J 0.00185 J 0.00335 J 0.00825 J 0.00357 J 0.0103 J 0.0127 J
1.8E-05 UJ 9.5E-06 UJ 1.28E-05 U 3.16E-05 UJ 3.11E-05 UJ 3.41E-05 UJ 2.07E-05 UJ 3.06E-05 UJ 1.97E-05 UJ 1.52E-05 UJ 5.39E-05 UJ 4.05E-05 UJ
0.00024 J 0.00015 J 1.01E-05 U 0.000277 J 0.000377 J 2.78E-05 UJ 0.000134 J 0.00027 J 0.000357 J 0.000301 J 0.000709 J 0.000773 J
0.0043 J 0.0058 J 0.0013 0.00628 J 0.00642 J 0.00537 J 0.00279 J 0.00485 J 0.0068 J 0.00491 J 0.00997 J 0.0371 J

1.4E-05 UJ 6.7E-06 UJ 1.02E-05 U 2.54E-05 UJ 2.67E-05 UJ 2.8E-05 UJ 1.65E-05 UJ 2.58E-05 UJ 1.72E-05 UJ 1.29E-05 UJ 4.55E-05 UJ 3.46E-05 UJ
0.00012 J 0.00013 J 1.25E-05 U 5.34E-05 Z 0.000133 J 3.43E-05 UJ 6.43E-05 J 9.64E-05 J 0.000117 J 0.000117 J 0.00021 J 0.00029 J
0.0044 J 0.0038 J 0.000653 0.00446 J 0.0049 J 0.00361 J 0.00207 J 0.00348 J 0.00452 J 0.00375 J 0.0108 J 0.0104 J
0.0027 J 0.0022 J 0.00033 0.00186 J 0.00208 J 0.00173 J 0.000828 J 0.00133 J 0.00227 J 0.00161 J 0.00491 J 0.00494 J
0.011 J 0.01 J 0.00229 0.00938 J 0.0102 J 0.00786 J 0.00499 J 0.00763 J 0.0105 J 0.00859 J 0.0255 J 0.0253 J

4.7E-05 UJ 0.0045 J 0.00115 0.00563 J 0.00626 J 0.00538 J 0.00303 J 0.00434 J 0.00539 J 0.00504 J 0.0132 J 0.0134 J
0.026 J 0.021 J 0.00385 0.0228 J 0.0246 J 0.0195 J 0.0112 J 0.018 J 0.0252 J 0.0202 J 0.0622 J 0.0538 J

 J  J 0.00385 0.0228 J 0.0246 J 0.0195 J 0.0112 J 0.018 J 0.0252 J 0.0202 J 0.0622 J 0.0538 J
5.6E-05 UJ 9E-06 UJ 3.58E-05 U 4.87E-05 UJ 8.09E-05 UJ 0.000134 UJ 0.000144 UJ 0.000143 UJ 7.84E-06 UJ 5.05E-06 UJ 5.56E-05 UJ 0.000548 J
0.00063 J 0.00052 J 9.86E-05 0.000566 J 0.000594 J 0.000482 J 0.000279 J 0.000441 J 0.000601 J 0.000466 J 0.00104 J 0.00157 J
0.00024 J 0.00036 J 7.72E-05 Z 0.000331 Z 0.000335 J 0.000289 J 0.000186 J 0.000291 J 0.000376 J 0.000259 J 0.000509 J 0.00254 J
0.045 J 0.037 J 0.00644 0.036 J 0.039 J 0.0301 J 0.0184 J 0.03 J 0.042 J 0.0318 J 0.097 J 0.0921 J

0.0061 J 0.0059 J 0.00123 0.00571 J 0.00572 J 0.0048 J 0.00285 J 0.00495 J 0.00711 J 0.00498 J 0.0149 J 0.0156 J
0.0084 J 0.0072 J 0.00133 0.00694 J 0.00741 J 0.00579 J 0.00361 J 0.00647 J 0.00865 J 0.00603 J 0.0173 J 0.0181 J
0.0039 J 0.0029 J 0.000533 0.00217 J 0.00247 J 0.00213 J 0.00186 J 0.00305 J 0.00559 J 0.00336 J 0.00745 J 0.0052 J
0.00092 J 0.00068 J 0.000236 0.000719 J 0.000756 J 0.000632 J 0.000518 J 0.000864 J 0.00188 J 0.000798 J 0.00148 J 0.00149 J

0.03 J 0.029 J 0.00559 0.0258 J 0.0287 J 0.0228 J 0.014 J 0.0218 J 0.029 J 0.0239 J 0.073 J 0.0698 J
0.00068 J 0.00043 J 0.000161 0.000537 J 0.000618 J 0.000484 J 0.000261 J 0.000524 J 0.000761 J 0.000499 J 0.00143 J 0.00152 J

 J  J 0.00385 0.0228 J 0.0246 J 0.0195 J 0.0112 J 0.018 J 0.0252 J 0.0202 J 0.0622 J 0.0538 J
5.5E-05 UJ 9.2E-05 J 2.67E-05 U 5.08E-05 UJ 0.00014 J 0.000139 UJ 0.000107 UJ 0.000157 UJ 8.03E-06 UJ 4.59E-06 UJ 0.000282 J 0.000277 J

0.02 J 0.015 J 0.00409 0.0184 J 0.0223 J 0.017 J 0.0107 J 0.0178 J 0.0233 J 0.0181 J 0.0519 J 0.0491 J
0.0045 J 0.0037 J 0.000487 0.00432 J 0.00441 J 0.00282 J 0.0329 J 0.00357 J 0.00495 J 0.0032 J 0.00543 J 0.00649 J

1.08 0.968 0.257 1.02 1.14 0.866 0.716 0.889 1.23 0.895 2.23 3.25 
1.03 0.917 0.249 0.959 1.07 0.82 0.691 0.848 1.17 0.848 2.08 3.11 

1.49E-05 1.49E-05 2.75E-06 1.85E-05 2.12E-05 1.3E-05 6.71E-06 1.02E-05 1.57E-05 1.4E-05 4.64E-05 3.49E-05 
1.50E-05 1.50E-05 2.79E-06 1.88E-05 2.15E-05 1.32E-05 6.81E-06 1.04E-05 1.58E-05 1.41E-05 4.68E-05 3.57E-05
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 0-3 RM 0-3 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRT03A LPRT03F 12A-0424 12A-0429 12A-0431 12A-0433 12A-0434 12A-0436 12A-0437 12A-0438 12A-0441 12A-0445
LPRT03A LPRT03F 12A-0424-C3 12A-0429-C2 12A-0431-C4 12A-0433-C3 12A-0434-C2 12A-0436-C1 12A-0437-C4 12A-0438-C3 12A-0441-C2 12A-0445-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
2.03 2.83 3.3 3.64 3.77 3.94 4.05 4.14 4.24 4.52 4.63 4.96

LPRT03A LPRT03F 12A-0424-C3AS 12A-0429-C2AS 12A-0431-C4AS 12A-0433-C3AS 12A-0434-C2AS 12A-0436-C1AS 12A-0437-C4AS 12A-0438-C3AS 12A-0441-C2AS 12A-0445-C1AS
10/14/2009 11/11/2009 1/25/2012 1/24/2012 1/26/2012 1/27/2012 1/25/2012 1/27/2012 2/8/2012 2/9/2012 1/28/2012 1/30/2012

N N N N N N N N N N N N

0.0014 J 0.0023 J 0.000475 0.00217 J 0.00237 J 0.00175 J 0.00105 J 0.00168 J 0.0019 J 0.00173 J 0.00325 J 0.00881 J
0.022 J 0.029 J 0.00676 Z 0.0302 Z 0.0338 J 0.026 Z 0.0129 Z 0.0211 Z 0.0782 Z 0.0243 J 0.0499 J 0.161 J
0.14 J 0.13 ZJ 0.0435 0.142 J 0.155 J 0.125 J 0.0625 J 0.113 J 0.172 J 0.121 J 0.252 J 0.713 J

0.25 ZJ 0.22 J 0.0438 Z 0.24 J 0.264 J 0.201 J 0.118 J 0.193 J 0.265 J 0.21 J 0.635 Z 0.594 J
0.34 ZJ 0.27 J 0.0938 0.277 J 0.322 J 0.24 J 0.157 Z 0.231 J 0.359 J 0.249 J 0.55 J 0.987 J
0.19 ZJ 0.18 ZJ 0.0362 Z 0.187 Z 0.203 Z 0.156 J 0.0832 Z 0.16 J 0.19 J 0.16 J 0.449 Z 0.449 Z
0.093 ZJ 0.095 ZJ 0.0245 J 0.0983 Z 0.114 J 0.0837 J 0.0724 Z 0.105 J 0.112 J 0.0938 J 0.21 J 0.247 J
0.027 J 0.032 J 0.00657 Z 0.0312 J 0.0344 J 0.0247 J 0.0909 J 0.0465 J 0.0361 J 0.026 J 0.0589 J 0.0656 J

0.0069 J 0.0069 J 0.00106 0.0076 J 0.00862 J 0.00614 J 0.0858 J 0.0138 J 0.00836 J 0.00608 J 0.0106 J 0.0126 J

0.091 UJ 0.081 UJ
0.091 UJ 0.081 UJ
0.091 UJ 0.081 UJ

0.59 J 0.37 J
0.091 UJ 0.081 UJ

1.1 J 0.5 J
0.36 J 0.18 J

0.091 UJ 0.081 UJ
0.091 UJ 0.081 UJ
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0445 12A-0448 2008 CLRC-026 LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A

12A-0445-C1 12A-0448-C2 08A-026-C1 LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.2 ft

PR PR PR PR PR PR PR PR PR PR PR PR
4.96 5.9 3.17 3.16 3.52 3.57 3.82 4.15 4.15 4.31 5.65 4.08

12A-0445-C1AT 12A-0448-C2AS 08A-0026-C1AS LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A-FD LPRC05B LPRC06A LPRH05A
1/30/2012 2/7/2012 10/28/2008 8/11/2010 8/11/2010 8/11/2010 8/11/2010 8/12/2010 8/12/2010 8/11/2010 8/12/2010 11/12/2009

FD N N N N N N N FD N N N

0.00321 J 0.00121 J 0.000487 J 0.00085 J 0.00055 J 0.00071 J 0.001 J 0.00067 J 0.00098 J 0.00067 J 0.0011 J 0.00072 J
0.000747 J 0.000233 J 0.000181 J 0.00016 J 9.9E-05 J 0.00013 J 0.00019 J 0.00013 J 0.00014 J 0.00013 J 0.00017 J 0.00016 J
0.00587 J 0.00485 J 0.00184 J  J  J  J  J  J  J  J  J  J
0.106 J 0.0515 J 0.0289 J  J  J  J  J  J  J  J  J  J

0.00479 J 0.0034 J 0.00193 J 0.0014 J 0.0011 J 0.0015 J 0.0026 J 0.0017 J 0.0017 J 0.0016 J 0.0024 J 0.0027 J
0.00268 J 0.00185 J 0.000813 J 0.00057 J 0.00041 J 0.00054 J 0.0011 J 0.00068 J 0.00067 J 0.0006 J 0.001 J 0.00088 J

0.000687 J 0.000592 J 0.000207 J 0.00023 J 0.00016 J 0.00018 J 0.00047 J 0.00026 J 0.00027 J 0.00024 J 0.00037 J 0.00019 J
0.0301 J 0.0164 J 0.0107 J 0.012 J 0.0075 J 0.0097 J 0.015 J 0.011 J 0.01 J 0.0096 J 0.015 J 0.0088 J

0.000119 J 2.62E-05 UJ 8.58E-06 UJ 1.1E-05 UJ 1.5E-05 UJ 9.9E-06 UJ 2.1E-05 UJ 7.7E-06 UJ 2E-05 UJ 2.3E-05 UJ 3.4E-05 UJ 8.5E-06 UJ
0.00312 J 0.00144 J 0.00196 J 0.0017 J 0.0011 J 0.0015 J 0.0022 J 0.0016 J 0.0016 J 0.0014 J 0.002 J 0.00078 J
0.061 J 0.03 J 0.000953 J 0.00099 J 0.00062 J 0.00082 J 0.0012 J 0.00085 J 0.00087 J 0.00079 J 0.0011 J  J

0.00719 J 0.00291 J 0.0185 J  J  J  J  J  J  J  J  J 0.0016 J
0.0382 J 0.00992 J 0.00381 J 0.0056 J 0.004 J 0.0054 J 0.0066 J 0.0048 J 0.015 J 0.0046 J 0.0068 J 0.0041 J
0.107 J 0.0555 J 0.0322 J 0.031 J 0.017 J 0.023 J 0.035 J 0.024 J 0.026 J 0.022 J 0.031 J 0.025 J

9.8E-05 J 2.35E-05 UJ 4.03E-05 J 1.1E-05 UJ 1.7E-05 UJ 1.1E-05 UJ 2.3E-05 UJ 8.6E-06 UJ 2.2E-05 UJ 2.5E-05 UJ 3.8E-05 UJ 6.7E-06 UJ
0.000142 Z 7.59E-05 Z 9.18E-06 UJ 1E-05 UJ 5.2E-05 J 1.1E-05 UJ 2.2E-05 UJ 8.2E-06 UJ 2.1E-05 UJ 2.4E-05 UJ 3.6E-05 UJ 9.1E-06 UJ

0.106 J 0.0515 J 0.0289 J  J  J  J  J  J  J  J  J  J
0.00203 J 0.000895 J 0.000497 J 0.0007 J 0.00044 J 0.00059 J 0.00086 J 0.00063 J 0.00054 J 0.00053 J 0.00073 J 0.00049 J
0.00139 J 0.000619 J 0.0322 J 8.8E-06 UJ 1.4E-05 UJ 9.6E-06 UJ 2E-05 UJ 7.5E-06 UJ 1.9E-05 UJ 2.2E-05 UJ 3.3E-05 UJ 9.5E-06 UJ
0.015 J 0.00718 J 0.00516 J  J  J  J  J  J  J  J  J 8.7E-06 UJ

0.00268 J 0.00146 J 0.00516 J 0.00074 J 0.00049 J 0.00068 J 0.00097 J 0.00083 J 0.0011 J 0.0006 J 0.0012 J 0.0042 J
0.0851 J 0.0413 J 0.0254 J 0.027 J 0.017 J 0.023 J 0.034 J 0.023 J 0.022 J 0.021 J 0.031 J 0.02 J
0.061 J 0.03 J 0.0185 J  J  J  J  J  J  J  J  J  J

0.0133 J 0.00252 J 0.00142 J 0.0017 J 0.001 J 0.0013 J 0.0019 J 0.0013 J 0.0014 J 0.0013 J 0.002 J 0.0012 J
0.000441 J 0.000241 J 0.000131 J 0.00011 J 7.5E-05 J 8.5E-05 J 0.00015 J 9.1E-05 J 9.4E-05 J 9.6E-05 J 0.00013 J 8.5E-06 UJ
0.000141 J 2.53E-05 UJ 3.37E-05 J 2.8E-05 J 1.7E-05 UJ 2.3E-05 J 4.5E-05 EMPC-J 3.1E-05 J 2.2E-05 UJ 2.6E-05 UJ 3.8E-05 UJ 6.8E-06 UJ
0.0011 J 0.000537 J 0.000303 J 0.00044 J 0.00028 J 0.00035 J 0.00049 J 0.00037 J 0.00032 J 0.00032 J 0.00048 J 0.00033 J
0.00162 J 0.000792 J 0.0005 J 0.00055 J 0.00035 J 0.00048 J 0.00067 J 0.00043 J 0.00049 J 0.00043 J 0.00067 J 0.00025 J
0.00312 J 0.00144 J 0.000953 J  J  J  J  J  J  J  J  J  J
0.061 J 0.03 J 0.0185 J  J  J  J  J  J  J  J  J  J

0.000304 J 0.000192 J 6.51E-05 J 0.00013 J 0.00012 J 9.6E-05 J 0.00016 J 0.00011 J 0.00011 J 9.5E-05 J 0.00013 EMPC-J 0.00013 J
2.37E-05 UJ 2.89E-05 UJ 5.18E-05 J 1.2E-05 UJ 1.6E-05 UJ 1.1E-05 UJ 2.3E-05 UJ 8.9E-06 UJ 2.1E-05 UJ 2.7E-05 UJ 3.5E-05 UJ 1E-05 UJ

0.0119 J 0.00666 J 0.00452 J 0.0041 J 0.0026 J 0.0033 J 0.0051 J 0.0039 J 0.004 J 0.0034 J 0.0048 J 0.0043 J
0.104 J 0.0518 J 0.0333 J 0.032 J 0.02 J 0.026 J 0.041 J 0.029 J 0.027 J 0.028 J 0.036 J 0.029 J

0.0133 J 0.00252 J 0.00142 J  J  J  J  J  J  J  J  J  J
0.00607 J 0.00288 J 0.00179 J 0.0019 J 0.0012 J 0.0016 J 0.0025 J 0.0017 J 0.0016 J 0.0016 J 0.0021 J 0.0021 J
0.00119 J 0.000607 J 0.000408 J 0.00035 J 0.00022 J 0.00028 J 0.00044 J 0.00031 J 0.00031 J 0.00028 J 0.0004 J 0.0004 J
0.0337 J 0.0165 J 0.011 J 0.0087 J 0.0054 J 0.0073 J 0.011 J 0.0082 J 0.0077 J 0.0074 J 0.011 J 0.01 J
0.00193 J 0.000956 J 0.000541 J 0.00059 J 0.00038 J 0.00048 J 0.00083 J 0.00055 J 0.0005 J 0.00052 J 0.00077 J 0.00062 J
0.00593 J 0.00308 J 0.00186 J 0.0016 J 0.0011 J 0.0015 J 0.0024 J 0.0018 J 0.0016 J 0.0015 J 0.0021 J 0.0018 J
0.0414 J 0.0208 J 0.0121 J 0.011 J 0.0064 J 0.0089 J 0.015 J 0.01 J 0.0095 J 0.0093 J 0.014 J 0.014 J
0.0136 J 0.00756 J 0.00471 J 0.0044 J 0.0027 J 0.0035 J 0.0058 J 0.0041 J 0.004 J 0.0036 J 0.005 J 0.0042 J
0.00339 J 0.00183 J 0.00119 J 0.0013 J 0.00094 J 0.0012 J 0.0017 J 0.0013 J 0.0012 J 0.0013 J 0.0017 J 0.00082 J
0.104 J 0.0518 J 0.0333 J  J  J  J  J  J  J  J  J  J

0.00184 J 0.00106 J 0.00057 J 0.00063 J 0.00042 J 0.00052 J 0.00082 J 0.00058 J 0.00055 J 0.0005 J 0.00075 J 0.0005 J
9.66E-05 UJ 0.00012 UJ 1.54E-05 J 2.6E-05 UJ 3.3E-05 UJ 1.9E-05 J 4.6E-05 UJ 2.7E-05 UJ 3E-05 UJ 5.5E-05 UJ 3.6E-05 UJ 5.3E-06 UJ

0.00184 J 0.00106 J 0.00057 J  J  J  J  J  J  J  J  J  J
0.0192 J 0.00946 J 0.00613 J 0.0054 J 0.0032 J 0.0045 J 0.0068 J 0.0049 J 0.0045 J 0.0045 J 0.0057 J 0.0056 J

2.52E-05 UJ 2.08E-05 UJ 1.84E-05 UJ 1.6E-05 UJ 1.9E-05 UJ 1.5E-05 UJ 2.5E-05 UJ 1.4E-05 UJ 2E-05 UJ 2.6E-05 UJ 3.1E-05 UJ 7.8E-06 UJ
0.000244 J 0.00016 J 0.00186 J 1.6E-05 UJ 6.1E-05 J 1.3E-05 UJ 2.2E-05 UJ 1.2E-05 UJ 0.00011 J 2.3E-05 UJ 0.00012 J 7.4E-06 UJ
0.0053 J 0.00253 J 0.00135 J 0.0015 J 0.00087 J 0.0012 J 0.0019 J 0.0013 J 0.0012 J 0.0012 J 0.0018 J 0.0017 J

3.31E-05 Z 1.34E-05 UJ 1.24E-05 UJ 9.9E-06 UJ 1.3E-05 UJ 8.8E-06 UJ 1.6E-05 UJ 8.8E-06 UJ 1.2E-05 UJ 1.7E-05 UJ 1.9E-05 UJ 6.5E-06 UJ
0.0186 J 0.00937 J 0.00507 J 0.0044 J 0.0027 J 0.0036 J 0.0058 J 0.004 J 0.0037 J 0.0037 J 0.0051 J 0.0042 J
0.0926 J 0.0519 J 0.03 J 0.024 J 0.014 J 0.019 J 0.031 J 0.022 J 0.02 J 0.02 J 0.03 J 0.027 J

0.000449 J 0.000325 J 0.000114 J 0.00015 J 9.2E-05 J 9.4E-05 EMPC-J 0.0002 J 0.00012 J 0.00012 J 0.00013 J 0.00019 J 0.00011 J
0.0926 J 0.0519 J 0.03 J  J  J  J  J  J  J  J  J  J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0445 12A-0448 2008 CLRC-026 LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A

12A-0445-C1 12A-0448-C2 08A-026-C1 LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.2 ft

PR PR PR PR PR PR PR PR PR PR PR PR
4.96 5.9 3.17 3.16 3.52 3.57 3.82 4.15 4.15 4.31 5.65 4.08

12A-0445-C1AT 12A-0448-C2AS 08A-0026-C1AS LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A-FD LPRC05B LPRC06A LPRH05A
1/30/2012 2/7/2012 10/28/2008 8/11/2010 8/11/2010 8/11/2010 8/11/2010 8/12/2010 8/12/2010 8/11/2010 8/12/2010 11/12/2009

FD N N N N N N N FD N N N

0.0375 J 0.0156 J 0.00735 J 0.011 J 0.0068 J 0.0089 J 0.013 J 0.0091 J 0.0096 J 0.0085 J 0.014 J 0.0092 J
0.000451 J 0.000422 J 0.000187 J 0.00022 J 0.00013 J 0.00014 J 0.00025 J 0.00017 J 0.00016 J 0.00016 J 0.00024 J 0.00011 J
0.0414 J 0.0208 J 0.0121 J  J  J  J  J  J  J  J  J  J

0.000206 J 0.000211 J 9.92E-05 J 0.00011 J 7.6E-05 J 8.1E-05 J 0.00018 J 0.00011 J 0.00011 J 9.7E-05 J 0.00015 J 9.5E-05 J
0.0929 J 0.0472 J 0.0292 J 0.035 J 0.022 J 0.03 J 0.047 J 0.033 J 0.032 J 0.03 J 0.042 J 0.023 J
0.00282 J 0.00232 J 0.000884 J 0.00088 J 0.00051 J 0.00063 J 0.0012 J 0.00074 J 0.00068 J 0.00071 J 0.0012 J 0.0011 J
0.00847 J 0.000853 J 0.000533 J 0.00052 J 0.00028 J 0.0005 J 0.00053 J 0.00032 J 0.00031 J 0.00035 J 0.0005 J 0.00033 J
0.0111 J 0.00542 J 0.00284 J 0.0039 J 0.0024 J 0.0032 J 0.0048 J 0.0036 J 0.0037 J 0.0032 J 0.0046 J 0.0032 J
0.0111 J 0.00542 J 0.00284 J  J  J  J  J  J  J  J  J  J
0.00979 J 0.00446 J 0.0031 J 0.003 J 0.0018 J 0.0025 J 0.0038 J 0.0027 J 0.0026 J 0.0026 J 0.0033 J 0.0027 J

3.48E-05 UJ 6.36E-05 UJ 0.000366 J 0.00028 J 0.00018 J 0.00023 J 0.00038 J 0.00027 J 2.9E-05 UJ 0.00027 J 3.4E-05 UJ 0.0003 J
0.04 J 0.00887 J 0.00606 J 0.0048 J 0.0028 J 0.0045 J 0.0063 J 0.0042 J 0.0045 J 0.0037 J 0.0053 J 0.0028 J

2.82E-05 Z 1.41E-05 UJ 0.0333 J 1.2E-05 UJ 1.4E-05 UJ 1.1E-05 UJ 1.9E-05 UJ 1E-05 UJ 1.5E-05 UJ 2E-05 UJ 2.3E-05 UJ 5.4E-06 UJ
1.76E-05 UJ 1.43E-05 UJ 1.22E-05 UJ 1E-05 UJ 1.2E-05 UJ 9.8E-06 UJ 1.7E-05 UJ 8.9E-06 UJ 1.3E-05 UJ 1.7E-05 UJ 2E-05 UJ 7.6E-06 UJ
0.000654 Z 0.000452 Z 0.000253 J 0.00039 EMPC-J 0.00018 EMPC-J 0.00029 EMPC-J 0.00031 EMPC-J 0.0002 EMPC-J 0.0002 EMPC-J 0.00022 EMPC-J 0.0003 EMPC-J 0.00015 ZJ

0.104 J 0.0518 J 0.0333 J  J  J  J  J  J  J  J  J  J
0.0073 J 0.00361 J 0.00222 J 0.002 J 0.0012 J 0.0016 J 0.0025 J 0.0017 J 0.0016 J 0.0017 J 0.002 J 0.0021 J

5.85E-05 J 1.62E-05 UJ 2.03E-05 J 2.3E-05 J 1.2E-05 UJ 1E-05 UJ 3.5E-05 J 1.9E-05 J 1.3E-05 UJ 1.7E-05 UJ 2.1E-05 UJ 9.1E-06 UJ
0.0119 J 0.00666 J 0.00452 J  J  J  J  J  J  J  J  J  J
0.00372 J 0.00197 J 0.000974 J 0.0014 J 0.00086 J 0.0011 J 0.0017 J 0.0013 J 0.0013 J 0.0012 J 0.0016 J 0.0012 J
0.0929 J 0.0472 J 0.0292 J  J  J  J  J  J  J  J  J  J

4.98E-05 UJ 8.07E-05 UJ 0.000177 J 2.6E-05 UJ 1.8E-05 UJ 2.6E-05 UJ 4.5E-05 UJ 3.6E-05 UJ 3.9E-05 UJ 3.7E-05 UJ 4.9E-05 UJ 3.7E-05 UJ
0.0517 J 0.0129 J 0.0091 J 0.0065 J 0.0035 J 0.0055 J 0.0078 J 0.0052 J 0.0058 J 0.0046 J 0.0074 J 0.0054 J
0.03 J 0.0149 J 0.00827 J 0.01 J 0.0061 J 0.0081 J 0.013 J 0.0099 J 0.01 J 0.009 J 0.012 J 0.0056 J

0.0094 J 0.00476 J 0.00251 J 0.0025 J 0.0016 J 0.002 J 0.0033 J 0.0024 J 0.0024 J 0.0022 J 0.0029 J 0.003 J
0.00506 J 0.00263 J 0.00135 J 0.0014 J 0.00086 J 0.0012 J 0.0019 J 0.0014 J 0.0013 J 0.0013 J 0.0016 J 0.0018 J
0.0094 J 0.00476 J 0.00251 J  J  J  J  J  J  J  J  J  J
0.0333 J 0.0181 J 0.00886 J 0.0082 J 0.005 J 0.0067 J 0.011 J 0.0083 J 0.0082 J 0.0076 J 0.01 J 0.01 J
0.00139 J 0.000789 J 0.000366 J 0.00043 J 0.00027 J 0.00034 J 0.00055 J 0.00042 J 0.00041 J 0.00037 J 0.00052 J 0.00057 J
0.00363 J 0.00203 J 0.00118 J 0.0013 J 0.00088 J 0.0011 J 0.0018 J 0.0013 J 0.0012 J 0.0011 J 0.0015 J 0.00096 J
0.0198 J 0.00996 J 0.00501 J 0.005 J 0.0031 J 0.0041 J 0.0067 J 0.005 J 0.0048 J 0.0046 J 0.0059 J 0.006 J
0.00612 J 0.00341 J 0.00199 J 0.002 J 0.0013 J 0.0016 J 0.0028 J 0.0018 J 0.0018 J 0.0018 J 0.0023 J 0.0016 ZJ
0.0138 J 0.0079 J 0.0047 J 0.0041 J 0.0026 J 0.0034 J 0.0058 J 0.0039 J 0.0039 J 0.0036 J 0.0048 J 0.0036 J
0.0887 J 0.0206 J 0.0167 J 0.012 J 0.0064 J 0.01 J 0.014 J 0.0094 J 0.011 J 0.0083 J 0.013 J 0.0076 J
0.0698 J 0.0331 J 0.0187 J 0.026 J 0.016 J 0.021 J 0.035 J 0.026 J 0.025 J 0.025 J 0.031 J 0.026 J

0.000203 Z 9.18E-05 Z 7.61E-05 J 9.4E-05 J 6.8E-05 J 7E-05 J 0.00012 J 8.4E-05 J 7.9E-05 J 8.3E-05 J 8.5E-05 J 9.4E-05 J
0.000224 J 0.000115 Z 9.18E-06 UJ 6.1E-05 J 4.8E-05 J 5.2E-05 J 9.2E-05 J 7.4E-05 J 5.2E-05 EMPC-J 2.3E-05 UJ 8.4E-05 J 6.3E-05 J
0.0178 J 0.0107 J 0.00633 J 0.0047 J 0.0032 J 0.0042 J 0.0067 J 0.0053 J 0.0044 J 0.0048 J 0.0055 J 0.0075 J

0.000314 J 0.000107 J 6.2E-05 J 6.2E-05 J 4.4E-05 J 4.1E-05 J 6.9E-05 J 4.4E-05 J 4.5E-05 J 4.2E-05 J 6.8E-05 J 4.3E-05 J
0.00338 J 0.00169 J 0.00633 J 0.0011 J 0.00062 J 0.00087 J 0.0018 J 0.00071 J 0.001 J 0.00097 J 0.0013 J 0.00095 J

1.67E-05 UJ 1.52E-05 UJ 7.57E-06 UJ 7.8E-06 UJ 9.3E-06 UJ 7E-06 UJ 1.3E-05 UJ 7.1E-06 UJ 1.2E-05 UJ 1.2E-05 UJ 1.4E-05 UJ 4.3E-06 UJ
0.0426 J 0.0234 J 0.0123 J 0.012 J 0.0074 J 0.0095 J 0.016 J 0.012 J 0.011 J 0.012 J 0.014 J 0.015 J

0.000131 J 0.000122 J 4.04E-05 J 5.8E-05 EMPC-J 4.2E-05 J 4E-05 J 7.7E-05 J 4E-05 EMPC-J 4.4E-05 EMPC-J 4.7E-05 EMPC-J 6.9E-05 J 3.9E-05 ZJ
0.0011 J 0.000546 J 0.000281 J 0.00038 J 0.00025 J 0.00031 J 0.00048 J 0.00035 J 0.00039 J 0.00035 J 0.00046 J 0.00038 J
0.0081 J 0.00215 J 0.00164 J 0.0015 J 0.0009 J 0.0012 J 0.0022 J 0.0014 J 0.0016 J 0.0013 J 0.0019 J 0.0013 J
0.00519 J 0.00291 J 0.00149 J 0.0018 J 0.0011 J 0.0014 J 0.0023 J 0.0017 J 0.0018 J 0.0016 J 0.0021 J 0.0018 J
0.00109 J 0.000577 J 0.000346 J 0.00036 J 0.00023 J 0.00029 J 0.00049 J 0.00036 J 0.00034 J 0.00033 J 0.00043 J 0.00038 J

3.51E-05 UJ 3.54E-05 UJ 8.04E-06 UJ 1.8E-05 UJ 1.5E-05 UJ 1.3E-05 UJ 2.3E-05 UJ 1.6E-05 UJ 1.9E-05 UJ 2.1E-05 UJ 2.2E-05 UJ 1.3E-05 UJ
0.0698 J 0.0331 J 0.0187 J  J  J  J  J  J  J  J  J  J
0.0161 J 0.00987 J 0.00454 J 0.0049 J 0.003 J 0.0039 J 0.0066 J 0.0051 J 0.0053 J 0.006 J 0.0061 J 0.0051 J
0.00636 J 0.00419 J 0.00171 J 0.0019 J 0.0011 J 0.0014 J 0.0024 J 0.0019 J 0.0019 J 0.0019 J 0.0023 J 0.0016 J
0.0073 J 0.0043 J 0.00235 J 0.0025 J 0.0015 J 0.002 J 0.0033 J 0.0024 J 0.0024 J 0.0029 J 0.0027 J 0.0025 J
0.00048 J 0.000299 Z 0.000185 J 0.00021 J 0.00014 J 0.00011 J 0.00023 J 0.00014 J 0.00016 J 0.00021 J 0.00024 J 0.00018 J
0.0172 J 0.0104 J 0.00578 J 0.0064 J 0.0039 J 0.005 J 0.0085 J 0.0061 J 0.0062 J 0.0086 J 0.0072 J 0.0056 J
0.0172 J 0.0104 J 0.00578 J  J  J  J  J  J  J  J  J  J
0.00178 J 0.000732 J 0.000229 J 0.00031 J 0.0002 J 0.00028 J 0.00036 J 0.00026 J 0.00029 J 0.00023 J 0.00041 J 0.00021 J
0.162 J 0.0503 J 0.0344 J 0.027 J 0.016 J 0.023 J 0.033 J 0.023 J 0.022 J 0.021 J 0.032 J 0.024 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0445 12A-0448 2008 CLRC-026 LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A

12A-0445-C1 12A-0448-C2 08A-026-C1 LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.2 ft

PR PR PR PR PR PR PR PR PR PR PR PR
4.96 5.9 3.17 3.16 3.52 3.57 3.82 4.15 4.15 4.31 5.65 4.08

12A-0445-C1AT 12A-0448-C2AS 08A-0026-C1AS LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A-FD LPRC05B LPRC06A LPRH05A
1/30/2012 2/7/2012 10/28/2008 8/11/2010 8/11/2010 8/11/2010 8/11/2010 8/12/2010 8/12/2010 8/11/2010 8/12/2010 11/12/2009

FD N N N N N N N FD N N N

0.00198 J 0.0012 J 0.00062 J 0.00069 J 0.00046 J 0.00061 J 0.00093 J 0.0007 J 0.00067 J 0.00084 J 0.00074 J 0.00085 J
0.00225 J 0.00142 J 0.000646 J 0.00086 J 0.00051 J 0.00066 J 0.0011 J 0.0008 J 0.00078 J 0.001 J 0.0011 J 0.00092 J
0.00394 J 0.00262 J 0.00145 J 0.0017 J 0.0011 J 0.0014 J 0.0023 J 0.0017 J 0.0017 J 0.0024 J 0.0021 J 0.0017 J
0.00995 J 0.00595 J 0.00333 J 0.0038 J 0.0023 J 0.0029 J 0.0049 J 0.0036 J 0.0035 J 0.0053 J 0.0041 J 0.0031 J

3.42E-05 UJ 3.04E-05 UJ 7.72E-06 UJ 1.3E-05 UJ 1.2E-05 UJ 8.9E-06 UJ 2.1E-05 UJ 9.2E-06 UJ 1.4E-05 UJ 1.9E-05 UJ 2.2E-05 UJ 1.3E-05 UJ
0.000846 J 0.000498 J 0.000241 J 0.0003 J 0.00021 J 0.00023 J 0.0004 J 0.00031 J 0.00034 J 0.00031 J 0.00038 J 0.00031 J
0.00851 J 0.00613 J 0.00304 J 0.0043 J 0.0027 J 0.0033 J 0.0058 J 0.0045 J 0.0043 J 0.0067 J 0.005 J 0.0043 J

0.000992 J 0.000624 J 0.000316 J 0.00047 J 0.00028 J 0.00035 J 0.0006 J 0.00046 J 0.00045 J 0.00071 J 0.00058 J 0.0005 J
0.0031 J 0.00217 J 0.00107 J 0.0017 J 0.001 J 0.0013 J 0.0023 J 0.0017 J 0.0017 J 0.0023 J 0.0022 J 0.0018 J
0.0445 J 0.0142 J 0.0109 J 0.0093 J 0.005 J 0.0073 J 0.011 J 0.0075 J 0.0073 J 0.0066 J 0.0098 J 0.0056 J
0.0474 J 0.0128 J 0.00892 J 0.007 J 0.0039 J 0.0056 J 0.0082 J 0.0058 J 0.0056 J 0.0052 J 0.0076 J 0.0053 J

0.000109 J 5.74E-05 UJ 2.09E-05 J 2.3E-05 UJ 1.9E-05 UJ 1.7E-05 UJ 4.2E-05 UJ 2.3E-05 UJ 2.7E-05 UJ 3.6E-05 UJ 4E-05 UJ 9.3E-06 UJ
0.00136 J 0.000268 J 0.000288 J 0.00018 J 0.0001 J 9.8E-05 J 0.00012 J 0.00011 J 0.00013 J 8.8E-05 J 0.00015 J 0.00016 J
0.0425 J 0.00547 J 0.00351 J 0.0028 J 0.0016 J 0.0021 J 0.0036 J 0.0025 J 0.0025 J 0.0022 J 0.0033 J 0.0024 J
0.0285 J 0.00803 J 0.00572 J 0.0049 J 0.0027 J 0.0038 J 0.0058 J 0.004 J 0.0039 J 0.0037 J 0.0054 J 0.0047 J
0.00731 J 0.00219 J 0.00162 J 0.0014 J 0.00079 J 0.0011 J 0.0017 J 0.0012 J 0.0013 J 0.0011 J 0.0016 J 0.0013 J
0.162 J 0.0503 J 0.0344 J  J  J  J  J  J  J  J  J  J

0.0285 J 0.00803 J 0.00572 J  J  J  J  J  J  J  J  J  J
0.00438 J 0.00141 J 0.00048 J 0.00094 J 0.00057 J 0.00077 J 0.001 J 0.00075 J 0.00087 J 0.00071 J 0.0012 J 0.00066 J
0.0887 J 0.0206 J 0.0167 J  J  J  J  J  J  J  J  J  J
0.131 J 0.0371 J 0.0264 J 0.02 J 0.011 J 0.016 J 0.023 J 0.016 J 0.016 J 0.015 J 0.023 J 0.018 J

0.0322 J 0.00923 J 0.00692 J 0.0048 J 0.0028 J 0.0042 J 0.0059 J 0.004 J 0.0044 J 0.0036 J 0.0054 J 0.0042 J
0.0445 J 0.0142 J 0.0109 J  J  J  J  J  J  J  J  J  J
0.00118 J 0.000322 J 0.000166 J 0.00016 J 8.9E-05 J 0.00012 J 0.00018 J 0.00013 J 0.00012 J 0.00012 J 0.00018 J 0.00014 J
0.00462 J 0.00159 J 0.000786 J 0.001 J 0.0013 J 0.0013 J 0.001 J 0.00089 J 0.0054 J 0.00073 J 0.0011 J 0.0012 J

0.000102 J 5.83E-05 UJ 2.84E-05 J 2.5E-05 J 2.2E-05 J 2.4E-05 J 3.2E-05 UJ 1.8E-05 UJ 2.1E-05 UJ 2.8E-05 UJ 3.1E-05 UJ 1.1E-05 UJ
0.0372 J 0.0183 J 0.00837 J 0.012 J 0.007 J 0.0098 J 0.014 J 0.0099 J 0.0099 J 0.0094 J 0.015 J 0.01 J

9.55E-05 J 6.24E-05 UJ 2.24E-05 J 2.1E-05 UJ 1.8E-05 UJ 1.6E-05 UJ 3.9E-05 UJ 2.2E-05 UJ 2.6E-05 UJ 3.4E-05 UJ 3.8E-05 UJ 1.4E-05 UJ
0.000886 J 5.48E-05 UJ 0.000209 J 0.00018 J 0.00012 J 0.00015 J 0.00019 EMPC-J 0.00015 J 0.00013 J 0.00013 J 3.6E-05 UJ 8.7E-06 UJ
0.0132 J 0.00335 J 0.00223 J 0.0026 J 0.0015 J 0.0021 J 0.0032 J 0.0022 J 0.0025 J 0.0022 J 0.0029 J 0.0019 J
0.0621 J 0.0233 J 0.0199 J 0.01 J 0.0073 J 0.011 J 0.016 J 0.011 J 0.0097 J 0.0095 J 0.014 J 0.013 J
0.0065 J 0.00175 J 0.0199 J 0.001 J 0.00094 J 0.0011 J 0.002 J 0.0014 J 0.0013 J 0.0012 J 0.0016 J 0.0016 J
0.0411 J 0.0141 J 0.00979 J 0.0064 J 0.0049 J 0.0071 J 0.011 J 0.0073 J 0.0065 J 0.0063 J 0.0092 J 0.0095 J
0.00531 J 0.0013 J 0.00108 J 0.00098 J 0.00076 J 0.0012 J 0.0016 J 0.0011 J 0.00097 J 0.00095 J 0.0014 J 0.0011 J
0.149 J 0.0622 J 0.0406 J 0.025 J 0.019 J 0.027 J 0.045 J 0.03 J 0.027 J 0.026 J 0.038 J 0.035 J
0.02 J 0.00533 J 0.0111 J 0.0017 J 0.0013 J 0.002 J 0.0031 J 0.002 J 0.0023 J 0.0017 J 0.0031 J 0.0039 J

0.00883 J 0.00261 J 0.00217 J 0.0012 J 0.00085 J 0.0012 J 0.002 J 0.0013 J 0.0012 J 0.0011 J 0.0017 J 0.0022 J
0.149 J 0.0622 J 0.0406 J  J  J  J  J  J  J  J  J  J

0.0276 J 0.00834 J 0.00658 J 0.0036 J 0.0027 J 0.004 J 0.0057 J 0.0039 J 0.0035 J 0.0033 J 0.005 J 0.005 J
0.0936 J 0.0364 J 0.0251 J 0.016 J 0.012 J 0.017 J 0.027 J 0.018 J 0.016 J 0.016 J 0.024 J 0.02 J

0.000633 J 8.97E-05 J 8.28E-05 J 6.6E-05 J 4.4E-05 J 5.7E-05 J 8E-05 J 5.3E-05 J 5.9E-05 J 5.2E-05 J 7.5E-05 J 5.4E-05 J
0.0227 J 0.00843 J 0.00651 J 0.0041 J 0.003 J 0.0042 J 0.0078 J 0.005 J 0.0046 J 0.0043 J 0.0064 J 0.0075 J
0.0167 J 0.0108 J 0.0111 J 0.0052 J 0.0042 J 0.0053 J 0.013 J 0.0076 J 0.005 J 0.0065 J 0.0076 J 0.0078 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0445 12A-0448 2008 CLRC-026 LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A

12A-0445-C1 12A-0448-C2 08A-026-C1 LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.2 ft

PR PR PR PR PR PR PR PR PR PR PR PR
4.96 5.9 3.17 3.16 3.52 3.57 3.82 4.15 4.15 4.31 5.65 4.08

12A-0445-C1AT 12A-0448-C2AS 08A-0026-C1AS LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A-FD LPRC05B LPRC06A LPRH05A
1/30/2012 2/7/2012 10/28/2008 8/11/2010 8/11/2010 8/11/2010 8/11/2010 8/12/2010 8/12/2010 8/11/2010 8/12/2010 11/12/2009

FD N N N N N N N FD N N N

0.143 J 0.0507 J 0.0381 J 0.02 J 0.016 J 0.022 J 0.033 J 0.023 J 0.022 J 0.02 J 0.03 J 0.029 J
0.0227 J 0.00843 J 0.00651 J  J  J  J  J  J  J  J  J  J
0.00157 J 0.00169 J 0.000634 J 0.00057 J 0.00037 J 0.00048 J 0.0012 J 0.00068 J 0.0007 J 0.00061 J 0.00098 J 0.00041 J
0.00276 J 0.000507 J 0.000686 J 0.00031 J 0.00019 J 0.00027 J 0.00043 J 0.00032 J 1.8E-05 UJ 0.00025 J 0.00042 J 1.3E-05 UJ
0.0434 J 0.022 J 0.0139 J 0.01 J 0.0063 J 0.0087 J 0.013 J 0.0092 J 0.0088 J 0.0079 J 0.013 J 0.0073 J

0.000696 J 0.000248 J 0.000152 J 0.00015 J 0.00011 J 0.00014 J 0.00022 J 0.00016 J 0.00014 J 0.00015 J 0.00019 J 0.00011 J
0.000514 J 0.000224 J 0.000117 J 9.2E-05 J 5.5E-05 J 6.7E-05 J 0.00011 J 8.1E-05 J 6.8E-05 J 7.1E-05 J 0.00011 J 0.00011 J
0.0125 J 0.00423 J 0.00319 J 0.0022 J 0.0017 J 0.0023 J 0.0036 J 0.0024 J 0.0022 J 0.0021 J 0.0031 J 0.0025 J
0.0229 J 0.00262 J 0.00176 J 0.0014 J 0.00079 J 0.001 J 0.0017 J 0.0012 J 0.0014 J 0.0011 J 0.0017 J 0.00097 J
0.0135 J 0.00671 J 0.00542 J 0.0039 J 0.0025 J 0.0034 J 0.0052 J 0.0035 J 0.0034 J 0.0031 J 0.0048 J 0.0036 J
0.174 J 0.0769 J 0.0498 J 0.035 J 0.023 J 0.032 J 0.049 J 0.033 J 0.032 J 0.029 J 0.046 J 0.031 J

0.0125 J 0.00423 J 0.00319 J  J  J  J  J  J  J  J  J  J
0.00424 J 0.00164 J 0.00112 J 0.001 J 0.00066 J 0.00093 J 0.0014 J 0.00098 J 0.00091 J 0.00084 J 0.0013 J 0.00075 J
0.0515 J 0.0178 J 0.0139 J 0.0093 J 0.0071 J 0.01 J 0.015 J 0.01 J 0.0094 J 0.0089 J 0.013 J 0.0097 J
0.149 J 0.0622 J 0.0406 J  J  J  J  J  J  J  J  J  J

0.0808 J 0.0519 J 0.0303 J 0.021 J 0.013 J 0.018 J 0.028 J 0.019 J 0.018 J 0.017 J 0.026 J 0.018 J
0.00792 J 0.00167 J 0.001 J 0.00075 J 0.00052 J 0.0007 J 0.0012 J 0.0008 J 0.00073 J 0.00067 J 0.001 J 0.00068 J
0.00105 J 0.000862 J 0.000307 J 0.00024 J 0.00019 J 0.00024 J 0.00045 J 0.00027 J 0.00026 J 0.00024 J 0.00037 J 0.0002 J
0.0936 J 0.0364 J 0.0251 J  J  J  J  J  J  J  J  J  J
0.00178 J 0.000321 J 0.000226 J 0.00019 J 0.00011 J 0.00016 J 0.0002 J 0.00015 J 0.00016 J 0.00014 J 0.0002 J 0.00014 J
0.174 J 0.0769 J 0.0498 J  J  J  J  J  J  J  J  J  J

0.0621 J 0.0233 J 0.0199 J  J  J  J  J  J  J  J  J  J
0.00157 J 0.000783 J 0.000354 J 0.00024 J 0.00018 J 0.00025 J 0.00039 J 0.00026 J 0.00025 J 0.00024 J 0.00036 J 0.00027 J

0.000453 J 0.000379 J 0.00108 J 9.5E-05 J 9.4E-05 J 8.8E-05 J 0.00024 J 0.00015 J 0.00013 J 0.00013 J 0.00019 J 8.6E-06 UJ
0.174 J 0.0769 J 0.0498 J  J  J  J  J  J  J  J  J  J

0.0125 J 0.00423 J 0.00319 J  J  J  J  J  J  J  J  J  J
0.174 J 0.0769 J 0.0498 J  J  J  J  J  J  J  J  J  J

0.0119 J 0.00608 J 0.00316 J 0.0046 J 0.0033 J 0.0042 J 0.005 J 0.0036 J 0.0075 J 0.0032 J 0.0054 J 0.0045 J
3.94E-05 UJ 6.05E-05 UJ 8.93E-06 UJ 1.3E-05 UJ 3E-05 J 1.2E-05 UJ 2.1E-05 UJ 1.2E-05 UJ 1.8E-05 UJ 1.8E-05 UJ 2.7E-05 UJ 1.3E-05 UJ
0.000791 J 0.000517 J 0.000294 J 0.00023 J 0.00016 J 0.00019 J 0.0003 J 0.00021 J 0.00016 J 0.00021 J 0.00025 J 0.00011 J
0.0389 J 0.00863 J 0.00608 J 0.0053 J 0.0029 J 0.004 J 0.0057 J 0.0041 J 0.0046 J 0.0037 J 0.0061 J 0.0034 J

3.37E-05 UJ 5.19E-05 UJ 7.65E-06 UJ 1.2E-05 UJ 1.5E-05 UJ 1.2E-05 UJ 2E-05 UJ 1.2E-05 UJ 1.8E-05 UJ 1.8E-05 UJ 2.7E-05 UJ 6.4E-05 J
0.000267 Z 0.000164 J 9.55E-05 J 0.00012 J 8.9E-05 J 9E-05 J 0.00015 J 9.6E-05 J 0.00011 J 9.2E-05 J 0.00013 J 8.7E-05 J

0.0116 J 0.00529 J 0.00386 J 0.0034 J 0.0021 J 0.0029 J 0.0044 J 0.003 J 0.0032 J 0.0027 J 0.0039 J 0.0029 J
0.00579 J 0.00267 J 0.0189 J 0.0013 J 0.0011 J 0.0011 J 0.0016 J 0.00099 J 0.0016 J 0.0013 J 0.0019 J 0.0015 J
0.029 J 0.0134 J 0.00793 J 0.0064 J 0.004 J 0.0056 J 0.0087 J 0.006 J 0.0061 J 0.0053 J 0.0075 J 0.0081 J
0.015 J 0.00718 J 0.00516 J 0.0053 J 0.0032 J 0.0044 J 0.0067 J 0.0043 J 0.0045 J 0.0042 J 0.0057 J 8.7E-06 UJ
0.061 J 0.03 J 0.0185 J 0.019 J 0.012 J 0.016 J 0.025 J 0.017 J 0.018 J 0.015 J 0.023 J 0.015 J
0.061 J 0.03 J 0.0185 J  J  J  J  J  J  J  J  J  J

9.85E-05 J 3.77E-05 UJ 0.00545 J 1.5E-05 UJ 2.2E-05 UJ 1.5E-05 UJ 3.1E-05 UJ 1.2E-05 UJ 3E-05 UJ 3.4E-05 UJ 5.2E-05 UJ 9.6E-06 UJ
0.00167 J 0.000726 Z 0.000503 J 0.00043 J 0.00025 J 0.00036 J 0.00057 J 0.00039 J 0.00036 J 0.00034 J 0.0005 J 0.00039 J
0.00283 J 0.000487 J 0.000328 J 0.00028 J 0.00016 J 0.00023 J 0.00031 J 0.00021 J 0.00024 J 0.00021 J 0.00031 J 0.00017 J
0.106 J 0.0515 J 0.0289 J 0.029 J 0.018 J 0.025 J 0.037 J 0.026 J 0.027 J 0.023 J 0.036 J 0.029 J

0.0188 J 0.0086 J 0.00545 J 0.0051 J 0.0034 J 0.0046 J 0.0073 J 0.005 J 0.005 J 0.0045 J 0.0066 J 0.0043 J
0.0204 J 0.00973 J 0.00508 J 0.0054 J 0.0033 J 0.0046 J 0.0072 J 0.0051 J 0.0052 J 0.0045 J 0.0066 J 0.0057 J
0.00587 J 0.00485 J 0.00184 J 0.0016 J 0.00098 J 0.0013 J 0.0029 J 0.0018 J 0.0017 J 0.0016 J 0.0025 J 0.0017 J
0.00167 J 0.00118 J 0.000568 J 0.00051 J 0.00036 J 0.00048 J 0.001 J 0.00064 J 0.00062 J 0.00057 J 0.00087 J 0.0005 J
0.0802 J 0.0378 J 0.0236 J 0.017 J 0.011 J 0.016 J 0.024 J 0.017 J 0.017 J 0.015 J 0.022 J 0.023 J
0.00152 J 0.000806 J 0.000467 J 0.00042 J 0.00027 J 0.00034 J 0.00061 J 0.00039 J 0.0004 J 0.00033 J 0.00051 J 0.00037 J
0.061 J 0.03 J 0.0185 J  J  J  J  J  J  J  J  J  J

0.000556 J 0.000259 J 0.00193 J 1.6E-05 UJ 2.2E-05 UJ 1.4E-05 UJ 3E-05 UJ 1.1E-05 UJ 2.8E-05 UJ 3.3E-05 UJ 4.9E-05 UJ 1.2E-05 UJ
0.0568 J 0.029 J 0.0189 J 0.014 J 0.0075 J 0.011 J 0.017 J 0.012 J 0.012 J 0.01 J 0.016 J 0.012 J
0.00712 J 0.00504 J 0.00244 J 0.0039 J 0.0021 J 0.003 J 0.0053 J 0.0039 J 0.0038 J 0.0048 J 0.0046 J 0.0036 J

3.43 1.45 0.905 0.782 0.494 0.678 1.05 0.734 0.734 0.678 0.962 0.76 
3.28 1.38 0.861 0.732 0.462 0.635 0.991 0.69 0.688 0.638 0.902 0.721 

3.57E-05 2.19E-05 1.34E-05 1.49E-05 1.32E-05 1.12E-05 1.83E-05 1.26E-05 1.29E-05 1.09E-05 1.52E-05 1.45E-05 
(e) 2.22E-05 1.34E-05 1.50E-05 1.34E-05 1.14E-05 1.85E-05 1.30E-05 (e) 1.11E-05 1.54E-05 1.47E-05
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0445 12A-0448 2008 CLRC-026 LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A

12A-0445-C1 12A-0448-C2 08A-026-C1 LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.2 ft

PR PR PR PR PR PR PR PR PR PR PR PR
4.96 5.9 3.17 3.16 3.52 3.57 3.82 4.15 4.15 4.31 5.65 4.08

12A-0445-C1AT 12A-0448-C2AS 08A-0026-C1AS LPRC04A LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A-FD LPRC05B LPRC06A LPRH05A
1/30/2012 2/7/2012 10/28/2008 8/11/2010 8/11/2010 8/11/2010 8/11/2010 8/12/2010 8/12/2010 8/11/2010 8/12/2010 11/12/2009

FD N N N N N N N FD N N N

0.00936 J 0.00335 J 0.0012 0.0021 J 0.0013 J 0.0018 J 0.0024 J 0.0017 J 0.0021 J 0.0016 J 0.0027 J 0.0016 J
0.17 J 0.0437 J 0.0235 0.029 J 0.017 J 0.023 J 0.033 J 0.023 J 0.035 J 0.022 J 0.034 J 0.021 J
0.729 J 0.204 J 0.142 0.12 J 0.066 J 0.095 J 0.14 EMPC-J 0.095 J 0.1 J 0.086 J 0.13 J 0.094 J
0.667 Z 0.331 Z 0.197 0.19 J 0.11 J 0.16 J 0.24 EMPC-J 0.17 J 0.17 J 0.15 J 0.22 EMPC-J 0.17 J
1.01 J 0.419 J 0.285 0.19 J 0.13 J 0.19 J 0.29 J 0.2 J 0.19 J 0.17 J 0.26 J 0.21 J

0.499 Z 0.254 J 0.156 0.15 EMPC-J 0.092 EMPC-J 0.12 EMPC-J 0.2 EMPC-J 0.14 EMPC-J 0.13 EMPC-J 0.13 EMPC-J 0.18 EMPC-J 0.14 ZJ
0.264 J 0.138 J 0.0739 0.081 EMPC-J 0.05 J 0.066 J 0.11 J 0.081 EMPC-J 0.078 EMPC-J 0.076 EMPC-J 0.096 J 0.085 ZJ

0.0664 J 0.0408 Z 0.0209 0.023 J 0.014 J 0.018 J 0.031 J 0.023 J 0.023 J 0.029 J 0.027 J 0.022 J
0.0126 J 0.00893 J 0.00443 0.0064 J 0.004 J 0.0049 J 0.0087 J 0.0067 J 0.0065 J 0.0097 J 0.0077 J 0.0067 J

0.011 UJ 0.074 UJ 0.081 UJ 0.086 UJ 0.084 UJ 0.085 UJ 0.085 UJ 0.087 UJ 0.091 UJ 0.06 U
0.011 UJ 0.074 UJ 0.081 UJ 0.086 UJ 0.084 UJ 0.085 UJ 0.085 UJ 0.087 UJ 0.091 UJ 0.06 U
0.011 UJ 0.074 UJ 0.081 UJ 0.086 UJ 0.084 UJ 0.085 UJ 0.085 UJ 0.087 UJ 0.091 UJ 0.06 U
0.32 JN 0.27 J 0.21 J 0.29 J 0.37 J 0.26 J 0.2 J 0.28 J 0.3 J 0.21 
0.011 UJ 0.074 UJ 0.081 UJ 0.086 UJ 0.084 UJ 0.085 UJ 0.085 UJ 0.087 UJ 0.091 UJ 0.06 U
0.17 JN 0.5 J 0.41 J 0.54 J 0.63 J 0.52 J 0.51 J 0.5 J 0.56 J 0.31 
0.14 JN 0.19 J 0.16 J 0.2 J 0.24 J 0.28 J 0.18 J 0.27 J 0.24 J 0.11 
0.011 UJ 0.074 UJ 0.081 UJ 0.086 UJ 0.084 UJ 0.085 UJ 0.085 UJ 0.087 UJ 0.091 UJ 0.06 U
0.011 UJ 0.074 UJ 0.081 UJ 0.086 UJ 0.084 UJ 0.085 UJ 0.085 UJ 0.087 UJ 0.091 UJ 0.06 U
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 6-9 RM 6-9
LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451 12A-0452
LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451-C2 12A-0452-C5
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
4.35 3.39 3.85 3.95 4.12 4.19 4.96 5.02 5.08 5.99 6.33 6.49

LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451-C2AS 12A-0452-C5AS
11/11/2009 10/16/2009 11/6/2009 11/11/2009 11/11/2009 11/5/2009 11/6/2009 11/5/2009 11/5/2009 11/4/2009 1/13/2012 2/6/2012

N N N N N N N N N N N N

0.00098 J 3E-05 0.0014 J 0.00045 J 0.0011 J 0.00062 J 0.001 J 0.0022 J 0.00095 J 0.00082 J 0.000567 J 0.00125 J
0.0002 J 1.6E-06 U 0.00025 J 9.6E-05 J 0.00014 J 0.00012 J 0.00022 J 0.0004 J 0.00021 J 0.00017 J 0.000128 J 0.000266 J

 J   J   J  J  J  J  J  J 0.0114 J 0.00559 J
 J   *J   J  J  *J  J  J  J 0.041 J 0.0649 J

0.0029 J 9.2E-05 0.0055 J 0.0014 0.0018 J 0.0022 J 0.0036 J 0.002 J 0.0022 J 0.0025 J 0.00324 J 0.00461 J
0.0014 J 3.6E-05 0.0021 J 0.00056 0.00091 J 0.00078 J 0.0015 J 0.001 J 0.001 J 0.0011 J 0.00278 J 0.00248 J
0.00026 J 8.5E-06 0.00049 J 0.00012 0.0002 J 0.00022 J 0.00031 J 0.00038 J 0.0003 J 0.00036 J 0.00151 J 0.000638 J
0.012 J 0.00046 0.013 J 0.0049 0.0089 J 0.021 J 0.011 J 0.015 J 0.013 J 0.012 J 0.0137 J 0.0193 J

7.4E-06 UJ 2.6E-06 U 5.6E-06 UJ 4.3E-06 U 1.4E-05 UJ 3.3E-05 J 0.00013 J 2.9E-05 J 2.5E-05 J 2E-05 J 0.00014 U 6.11E-05 J
0.0011 J 4.8E-05 0.0012 J 0.00045 0.00077 J 0.0022 J 0.0011 J 0.0012 J 0.0011 J 0.0011 J 0.00107 J 0.00174 J

 J   J   J  J  J  J  J  J 0.025 J 0.0385 J
0.0021 J 8.3E-05 0.0023 J 0.00089 0.0015 J 0.0034 J 0.0017 J 0.0022 J 0.0022 J 0.002 J 0.00225 J 0.00351 J
0.0076 J 1.7E-06 U 0.0059 J 0.004 J 0.0043 J 0.0034 J 0.0073 J 0.0086 J 0.0069 J 0.0068 J 0.0058 J 0.013 J
0.033 J 0.0015 0.04 *J 0.016 0.02 J 0.053 J 0.036 J 0.031 J 0.03 J 0.031 J 0.0458 J 0.0591 J

1.7E-05 ZJ 2.2E-06 U 2.7E-05 J 1E-05 1.1E-05 UJ 1E-05 UJ 3E-05 J 3.5E-05 J 3.1E-05 J 4.7E-06 UJ 0.000134 U 5.89E-05 J
7.6E-06 UJ 2.7E-06 U 6.3E-06 UJ 3E-05 1.4E-05 UJ 1.3E-05 UJ 0.0018 J 9.4E-05 J 9.1E-05 J 9.1E-05 J 0.000146 U 0.000219 J

 J   *J   J  J  *J  J  J  J 0.041 J 0.0649 J
0.00063 J 2.6E-05 0.00078 J 0.00025 0.0005 J 0.0013 J 0.0007 J 0.00085 J 0.00078 J 0.0007 J 0.000736 J 0.00109 J
0.00042 J 2.6E-06 U 6.6E-06 UJ 8.6E-05 0.00039 J 0.00098 J 5.9E-06 UJ 0.00037 J 0.00041 J 0.00059 J 0.000131 U 0.00188 J

 J   J   J  J  J  J  J  J 0.00728 J 0.00801 J
0.0014 J 3.2E-06 U 0.00072 J 0.0005 0.0008 J 0.00097 J 0.00065 J 0.00097 J 0.0011 J 0.00099 J 0.000139 U 0.00197 J
0.026 J 0.0011 0.031 J 0.011 0.019 J 0.053 J 0.027 J 0.034 J 0.029 J 0.027 J 0.0316 J 0.0483 J

 J   J   J  J  J  J  J  J 0.025 J 0.0385 J
0.0016 J 5.4E-05 J 0.0017 J 0.0007 J 0.0011 J 0.00087 J 0.0028 J 0.0024 J 0.0018 J 0.0016 J 0.00141 J 0.0033 J
0.00012 J 2.5E-06 U 0.00015 J 5.8E-05 8.4E-05 J 7.6E-05 J 0.00015 J 0.00013 J 0.00012 J 0.00013 J 0.000128 U 0.000268 J
2.4E-05 J 2.3E-06 U 4E-05 J 9.3E-06 1.9E-05 J 1.6E-05 ZJ 3.4E-05 J 2.6E-05 J 2.7E-05 J 2.7E-05 J 0.000141 U 6.75E-05 J
0.00046 J 2.2E-05 0.00051 J 0.00025 0.00031 J 0.00087 J 0.0004 J 0.0006 J 0.00059 J 0.00055 J 0.000441 J 0.000677 J
0.00062 J 2.4E-05 0.00071 J 0.00028 0.00041 J 0.00089 J 0.00089 J 0.00068 J 0.00064 J 0.00057 J 0.000645 J 0.000914 J

 J   J   J  J  J  J  J  J 0.00107 J 0.00174 J
 J   J   J  J  J  J  J  J 0.025 J 0.0385 J

0.00014 J 2.5E-06 U 7.9E-05 J 0.0001 J 0.00012 J 9.3E-05 J 9.8E-05 J 0.00015 J 0.00014 J 0.00013 J 0.000133 J 0.000215 J
1.1E-05 UJ 2.8E-06 U 6.7E-06 UJ 5.4E-06 U 1.9E-05 UJ 1.5E-05 UJ 6.5E-06 UJ 5.9E-06 UJ 9.5E-06 UJ 7.3E-06 UJ 0.00014 U 2.21E-05 UJ

0.0051 J 0.00023 0.0062 J 0.0028 J 0.0032 J 0.0093 J 0.0049 J 0.0055 J 0.0053 J 0.0053 J 0.00549 J 0.00824 J
0.036 J 0.0015 0.041 *J 0.022 0.027 J 0.064 J 0.035 J 0.04 J 0.04 J 0.04 J 0.0382 J 0.0627 J

 J  J  J  J  J  J  J  J  J  J 0.00141 J 0.0033 J
0.0027 J 9.7E-05 0.0027 J 0.0017 0.0019 J 0.005 J 0.0026 J 0.0029 J 0.0029 J 0.0028 J 0.00214 J 0.00348 J
0.00051 J 2E-05 0.00062 J 0.00027 0.00032 J 0.0011 J 0.00047 J 0.00048 J 0.00048 J 0.00049 J 0.000455 J 0.000718 J
0.013 J 0.00047 0.016 J 0.0077 0.0085 J 0.022 J 0.013 J 0.013 J 0.013 J 0.013 J 0.0124 J 0.0199 J

0.00078 J 2.6E-05 0.00088 J 0.00044 0.00052 ZJ 0.00096 J 0.00079 J 0.00082 J 0.0008 J 0.00081 J 0.000718 J 0.00117 J
0.0026 J 9.2E-05 0.0033 J 0.0015 0.0017 J 0.0042 J 0.0023 J 0.0023 J 0.0024 J 0.0024 J 0.00205 J 0.00306 J
0.018 J 0.00059 0.022 J 0.01 0.012 J 0.019 J 0.018 J 0.016 J 0.016 J 0.016 J 0.0161 J 0.0268 J

0.0052 J 0.0002 0.0062 J 0.0032 0.0037 J 0.0075 J 0.0051 J 0.0059 J 0.0053 J 0.0051 J 0.00562 J 0.00847 J
0.0012 J 5.3E-05 0.00097 J 0.00066 0.00092 J 0.0028 J 0.00069 J 0.0013 J 0.0014 J 0.0013 J 0.00126 J 0.00182 J

 J   *J   J  J  J  J  J  J 0.0382 J 0.0627 J
0.00073 J 2.5E-05 0.00077 J 0.00037 0.00048 J 0.0011 J 0.00067 J 0.00068 J 0.00065 J 0.00067 J 0.000721 J 0.00113 J
8.7E-06 J 1.7E-06 U 4.9E-06 UJ 2.4E-06 U 9.9E-06 J 4.7E-06 UJ 5.4E-06 UJ 4.4E-06 UJ 4.2E-06 UJ 4.4E-06 UJ 3.56E-05 UJ 1.32E-05 J

 J   J   J  J  J  J  J  J 0.000721 J 0.00113 J
0.0073 J 0.00027 0.011 J 0.0047 0.0055 J 0.011 J 0.0069 J 0.0077 J 0.0077 J 0.0077 J 0.00755 J 0.012 J

6.8E-06 UJ 1.4E-06 U 1.4E-05 J 3.2E-06 U 8.3E-06 UJ 1.9E-05 J 5.9E-06 UJ 1.4E-05 J 1.4E-05 ZJ 1.5E-05 J 8.58E-06 U 6.7E-06 UJ
8.7E-05 J 1.4E-06 U 5E-06 UJ 5E-05 8.8E-05 J 0.00017 J 0.00016 J 0.00012 J 6.3E-05 J 9E-05 J 7.38E-06 U 0.000315 J
0.0022 J 7.8E-05 0.0026 J 0.0014 0.0015 J 0.0028 J 0.0021 J 0.002 J 0.002 J 0.002 J 0.00189 J 0.00326 J
1.7E-05 J 1.1E-06 U 1.7E-05 J 6.2E-06 ZJ 7.1E-06 UJ 2.9E-05 J 1.5E-05 J 1.7E-05 ZJ 1.5E-05 J 1.8E-05 J 5.08E-06 U 2.27E-05 J
0.0054 J 0.0002 0.0058 J 0.0032 0.004 J 0.0071 J 0.0055 J 0.0058 J 0.0058 J 0.0056 J 0.00636 J 0.0117 J
0.033 J 0.0012 0.041 *J 0.02 0.023 J 0.041 J 0.035 J 0.033 J 0.032 J 0.033 J 0.0343 J 0.0638 J

0.00015 J 5.3E-06 0.00019 J 6.2E-05 0.00012 J 9.3E-05 J 0.00016 J 0.00014 J 0.00014 J 0.00015 J 0.000293 J 0.000352 J
 J   *J   J  J  J  J  J  J 0.0343 J 0.0638 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 6-9 RM 6-9
LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451 12A-0452
LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451-C2 12A-0452-C5
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
4.35 3.39 3.85 3.95 4.12 4.19 4.96 5.02 5.08 5.99 6.33 6.49

LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451-C2AS 12A-0452-C5AS
11/11/2009 10/16/2009 11/6/2009 11/11/2009 11/11/2009 11/5/2009 11/6/2009 11/5/2009 11/5/2009 11/4/2009 1/13/2012 2/6/2012

N N N N N N N N N N N N

0.012 J 0.0003 J 0.011 J 0.0059 J 0.0079 J 0.0061 J 0.012 J 0.017 J 0.013 J 0.011 J 0.00861 J 0.0191 J
0.00014 J 6.2E-06 0.00016 J 6.8E-05 0.00013 J 0.0001 J 0.00014 J 0.00017 J 0.00016 J 0.00014 J 0.000284 J 0.000357 J

 J   J   J  J  J  J  J  J 0.0161 J 0.0268 J
0.00012 J 4.5E-06 0.00016 J 6.3E-05 0.00012 J 0.00012 J 0.00012 J 0.00015 J 0.00013 J 0.00014 J 0.000167 J 0.000221 J

0.03 J 0.0011 0.037 *J 0.018 J 0.022 J 0.042 J 0.032 J 0.034 J 0.034 J 0.034 J 0.0355 J 0.0639 J
0.0014 J 4.5E-05 0.0019 J 0.00063 0.001 J 0.0011 J 0.0015 J 0.0015 J 0.0015 J 0.0014 J 0.00152 J 0.00222 J
0.00046 J 1.8E-05 0.00047 J 0.00036 0.00029 J 0.00022 J 0.00062 J 0.00057 J 0.00067 J 0.00045 J 0.000583 J 0.000826 J
0.0041 J 4.9E-06 U 0.0046 J 0.0019 0.0028 J 0.0083 J 0.004 J 0.0047 J 0.0043 J 0.0042 J 0.00454 J 0.00642 J

 J 4.9E-06 U  J   J  J  J  J  J  J 0.00454 J 0.00642 J
0.0034 J 0.00013 0.0039 J 0.0021 0.0025 J 0.0072 J 0.0033 J 0.0039 J 0.0039 J 0.0038 J 0.00335 J 0.00547 J

1.7E-05 UJ 1E-05 ZJ 4.8E-05 UJ 9.9E-06 U 2.9E-05 UJ 1.8E-05 UJ 2.8E-05 UJ 1.7E-05 UJ 1.7E-05 UJ 2.1E-05 UJ 0.000382 J 3.41E-05 UJ
0.0041 J 0.00015 0.0067 J 0.0014 0.0033 J 0.0026 J 0.0081 J 0.007 J 0.0051 J 0.0043 J 0.0061 J 0.00964 J
5E-06 UJ 1E-06 U 3.5E-06 UJ 2.3E-06 U 6.1E-06 UJ 2.3E-06 UJ 2.4E-05 J 0.00011 J 1.3E-06 UJ 1.8E-06 UJ 5.86E-06 U 5.07E-06 UJ

7.1E-06 UJ 1.2E-06 U 0.00041 J 3.3E-06 U 8.5E-06 UJ 3.2E-06 UJ 2.8E-05 J 2.4E-06 UJ 1.9E-06 UJ 2.4E-06 UJ 5.97E-06 U 4.68E-06 UJ
0.00017 ZJ 1.1E-05 ZJ 3.7E-05 UJ 0.00013 ZJ 0.00011 ZJ 1.4E-05 UJ 2.2E-05 UJ 0.00019 ZJ 1.3E-05 UJ 1.6E-05 UJ 0.000242 Z 0.000334 Z

 J   *J   J  J  J  J  J  J 0.0382 J 0.0627 J
0.0025 J 9.5E-05 0.0033 J 0.0016 0.0019 J 0.0045 J 0.0029 J 0.0029 J 0.0028 J 0.0028 J 0.00255 J 0.00463 J

8.4E-06 UJ 1.5E-06 U 4.5E-05 J 1.3E-05 1E-05 UJ 3E-05 J 3.7E-05 J 3.6E-05 J 3E-05 J 3.7E-05 J 6.65E-06 U 4.27E-05 J
 J   J  J  J  J  J  J  J  J 0.00549 J 0.00824 J

0.0015 J 6E-05 0.0016 J 0.00084 0.001 J 0.0025 J 0.0014 J 0.0017 J 0.0015 J 0.0015 J 0.00155 J 0.00225 J
 J   *J  J  J  J  J  J  J  J 0.0355 J 0.0639 J

2.6E-05 UJ 4.4E-06 UJ 8.2E-05 J 1.6E-05 U 4.5E-05 UJ 2.6E-05 UJ 4.1E-05 UJ 3.1E-05 UJ 2.5E-05 UJ 3.7E-05 UJ 4.13E-05 U 4.19E-05 UJ
0.008 J 0.00027 0.013 J 0.0027 0.0063 J 0.0047 J 0.014 J 0.013 J 0.0094 J 0.0085 J 0.00895 J 0.0151 J

0.0065 J 0.00036 0.009 J 0.0045 J 0.0048 J 0.0068 J 0.0069 J 0.0074 J 0.0079 J 0.0089 J 0.0121 J 0.0208 J
0.0032 J 0.00011 0.0041 J 0.0021 0.0024 J 0.003 J 0.0032 J 0.0034 J 0.0034 J 0.0038 J 0.0035 J 0.00593 J
0.0019 J 6E-05 0.0024 J 0.0013 0.0015 J 0.0017 J 0.0018 J 0.0021 J 0.0021 J 0.0023 J 0.00194 J 0.00314 J

 J   J   J  J  J  J  J  J 0.0035 J 0.00593 J
0.011 J 0.00035 0.015 J 0.0072 0.0084 J 0.008 J 0.01 J 0.011 J 0.011 J 0.012 J 0.0138 J 0.0227 J

0.00067 J 2.1E-05 0.00076 J 0.00044 0.00052 J 0.00051 J 0.00058 J 0.00069 J 0.00066 J 0.00075 J 0.000575 J 0.000909 J
0.0012 J 4.7E-05 0.0016 J 0.0008 0.00091 J 0.001 J 0.0012 J 0.0014 J 0.0013 J 0.0014 J 0.00154 J 0.00248 J
0.0058 J 0.00021 0.0081 J 0.0038 0.0045 J 0.0049 J 0.006 J 0.0067 J 0.0066 J 0.0072 J 0.00742 J 0.0127 J
0.0022 J 8.6E-05 0.0029 J 0.0015 0.0017 J 0.0019 J 0.0023 J 0.0028 J 0.0027 J 0.0028 J 0.00258 J 0.00442 J
0.0046 J 0.00016 0.0058 J 0.003 0.0035 J 0.0034 J 0.0045 J 0.0052 J 0.0049 J 0.0051 J 0.00603 J 0.0101 J
0.012 J 0.00042 0.019 J 0.0041 0.0092 J 0.007 J 0.021 J 0.019 J 0.014 J 0.012 J 0.0145 J 0.0239 J
0.028 J 0.00075 0.039 *J 0.018 0.021 J 0.026 J 0.028 J 0.032 J 0.035 J 0.035 J 0.031 J 0.0516 J

0.00011 J 3.3E-06 U 0.0001 J 6.3E-05 8.6E-05 J 0.00016 J 9.5E-05 J 0.00012 J 0.00012 J 0.00014 J 1.88E-05 U 0.000131 J
6.3E-05 ZJ 3E-06 U 0.00097 J 4.2E-05 J 4.4E-05 J 7.7E-05 J 9.5E-05 J 0.0001 J 0.0001 J 0.00013 J 9.69E-05 J 0.000115 J
0.0075 J 0.00023 0.0064 J 0.0049 0.0059 J 0.0057 J 0.007 J 0.0084 J 0.0077 J 0.0097 J 0.0077 J 0.0122 J
6E-05 J 1.1E-06 U 5.3E-05 J 3.1E-05 4E-05 J 3.5E-05 J 5.9E-05 J 6.6E-05 J 6.1E-05 J 6.1E-05 J 7.32E-05 J 0.000116 J
0.001 J 3.8E-05 0.0034 J 0.00068 0.00093 J 0.0008 J 0.0013 J 0.0011 J 0.001 J 0.00096 J 0.00132 J 0.00248 J

4.9E-06 UJ 1.1E-06 U 2.4E-06 UJ 3E-06 U 7.5E-06 UJ 5.1E-06 J 3.9E-06 UJ 1.2E-06 UJ 4.6E-06 J 1.7E-06 UJ 5.08E-06 U 4.14E-06 UJ
0.013 J 0.00051 0.019 J 0.0085 J 0.01 J 0.011 J 0.014 J 0.016 J 0.016 J 0.017 J 0.018 J 0.0292 J

5.4E-05 J 1E-06 U 5.9E-05 J 2.7E-05 5.1E-05 J 2.9E-05 ZJ 5.8E-05 J 7E-05 J 6.4E-05 J 6.6E-05 J 7.54E-05 J 9.9E-05 J
0.00041 J 1.6E-05 0.00051 J 0.00027 0.00029 J 0.00041 J 0.00038 J 0.00047 J 0.00044 J 0.00045 J 0.000457 J 0.000686 J
0.0015 J 6E-05 0.0022 J 0.00086 0.0011 J 0.00094 J 0.0024 J 0.0027 J 0.0017 J 0.0015 J 0.00204 J 0.00251 J
0.0021 J 7.3E-05 0.0026 J 0.0015 J 0.0016 J 0.0019 J 0.002 J 0.0024 J 0.0024 J 0.0023 J 0.00218 J 0.00369 J
0.00045 J 1.7E-05 0.00054 J 0.00029 0.00032 J 0.00041 J 0.00039 J 0.00051 J 0.00051 J 0.00056 J 0.000422 J 0.000706 J

1.4E-05 UJ 2.8E-06 U 2.6E-05 UJ 8.3E-06 U 2.2E-05 UJ 1.2E-05 UJ 1.5E-05 UJ 1.3E-05 UJ 9.1E-06 UJ 1.7E-05 UJ 1.51E-05 U 1.73E-05 UJ
 J   *J   J  J  J  J  J  J 0.031 J 0.0516 J

0.0059 J 0.00019 0.0068 J 0.0038 0.0044 J 0.0037 J 0.0051 J 0.0063 J 0.0064 J 0.0072 J 0.0099 J 0.0128 J
0.0022 J 7E-05 0.0027 J 0.0015 0.0016 J 0.0014 J 0.0016 J 0.0024 J 0.0024 J 0.0029 J 0.0034 J 0.00496 J
0.0029 J 7.9E-05 0.0035 J 0.0018 0.0024 J 0.0021 J 0.0027 J 0.0034 J 0.0035 J 0.0036 J 0.00364 J 0.00557 J
0.00025 J 7.9E-06 0.00023 J 0.00016 0.00015 J 0.00015 J 0.00025 J 0.00026 J 0.00026 J 0.00026 J 0.000285 J 0.000377 J
0.0069 J 0.00017 0.0078 J 0.0044 0.0057 J 0.0047 J 0.006 J 0.0075 J 0.0076 J 0.008 J 0.0088 J 0.0147 J

 J   J   J  J  J  J  J  J 0.0088 J 0.0147 J
0.00031 J 1.5E-05 0.00032 J 1.6E-06 UJ 0.00025 J 0.00018 J 0.00032 J 0.00048 J 0.00026 J 0.00037 J 0.000394 J 0.00105 J

0.03 J 0.0011 0.033 J 0.012 0.022 J 0.017 J 0.042 *J 0.035 J 0.034 J 0.029 J 0.0378 J 0.0655 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 6-9 RM 6-9
LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451 12A-0452
LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451-C2 12A-0452-C5
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
4.35 3.39 3.85 3.95 4.12 4.19 4.96 5.02 5.08 5.99 6.33 6.49

LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451-C2AS 12A-0452-C5AS
11/11/2009 10/16/2009 11/6/2009 11/11/2009 11/11/2009 11/5/2009 11/6/2009 11/5/2009 11/5/2009 11/4/2009 1/13/2012 2/6/2012

N N N N N N N N N N N N

0.001 J 2.8E-05 0.0013 J 0.00068 0.00084 J 0.00069 J 0.00082 J 0.0011 J 0.0011 J 0.0012 J 0.00112 J 0.00147 J
0.0012 J 3.8E-05 0.0014 J 0.00079 0.00099 J 0.00073 J 0.001 J 0.0012 J 0.0013 J 0.0014 J 0.00125 J 0.00179 J
0.002 J 6.7E-05 0.0023 J 0.0012 0.0016 J 0.0012 J 0.0017 J 0.0024 J 0.0022 J 0.0023 J 0.00239 J 0.00347 J

0.0037 J 0.00011 0.0045 J 0.0023 0.003 J 0.0027 J 0.0032 J 0.0041 J 0.0043 J 0.0044 J 0.00687 J 0.00897 J
9.5E-06 UJ 2.7E-06 U 4.9E-06 UJ 4.8E-06 U 1.7E-05 UJ 4.2E-06 ZJ 1E-05 UJ 7.6E-06 J 9.8E-06 J 4.1E-06 UJ 5.95E-06 U 5.1E-06 UJ
0.00034 J 1.2E-05 0.00041 J 0.00022 0.00025 J 0.00022 J 0.00031 J 0.00039 J 0.00038 J 0.00041 J 0.000509 J 0.000571 J
0.0047 J 0.00018 0.0047 J 0.0027 0.0038 J 0.0029 J 0.004 J 0.0056 J 0.0052 J 0.0067 J 0.00612 J 0.01 J
0.00053 J 1.9E-05 0.00038 J 0.0003 0.00042 J 0.00032 J 0.00041 J 0.00055 J 0.00057 J 0.00069 J 0.000765 J 0.00102 J
0.0019 J 6.2E-05 0.0017 J 0.001 0.0014 J 0.0011 J 0.0014 J 0.0021 J 0.0019 J 0.0025 J 0.00189 J 0.00371 J
0.0078 J 0.00026 0.0097 J 0.0027 0.006 J 0.0049 J 0.012 J 0.0098 J 0.0098 J 0.0083 J 0.011 J 0.0178 J
0.0064 J 0.00024 0.0077 J 0.0023 0.0048 J 0.004 J 0.01 J 0.0082 J 0.0079 J 0.0067 J 0.00963 J 0.0155 J
1.4E-05 J 2E-06 U 2.2E-05 J 4.2E-06 1.1E-05 J 9.2E-06 J 3.6E-05 J 1.6E-05 J 1.7E-05 J 1.2E-05 J 2.2E-05 U 1.99E-05 J
0.00019 J 9.6E-06 0.0003 J 7.8E-05 0.00016 J 0.00011 J 0.00036 J 0.00032 J 0.00021 J 0.00021 J 0.00018 J 0.000324 J
0.0029 J 9.9E-05 0.0038 J 0.0011 0.0023 J 0.0017 J 0.0077 J 0.0036 J 0.0034 J 0.003 J 0.00569 J 0.00737 J
0.0055 J 0.0002 0.0072 J 0.0021 0.0041 J 0.0032 J 0.0089 J 0.007 J 0.0066 J 0.0056 J 0.00696 J 0.0105 J
0.0018 J 6.7E-05 0.0026 J 0.00074 0.0012 J 0.00095 J 0.0022 J 0.0027 J 0.0019 J 0.0016 J 0.00155 J 0.00269 J

 J   J   J  J  *J  J  J  J 0.0378 J 0.0655 J
 J   J   J  J  J  J  J  J 0.00696 J 0.0105 J

0.00097 J 2.4E-05 0.0012 J 0.00044 J 0.00089 J 0.00057 J 0.00088 J 0.0018 J 0.00099 J 0.00091 J 0.000779 J 0.00152 J
 J   J   J  J  J  J  J  J 0.0145 J 0.0239 J

0.025 J 0.00081 0.028 J 0.0088 0.019 J 0.014 J 0.037 J 0.029 J 0.029 J 0.024 J 0.0276 J 0.0464 J
0.0064 J 0.00024 0.0084 J 0.0025 0.0043 J 0.0037 J 0.0085 J 0.01 J 0.0071 J 0.0064 J 0.0083 J 0.0106 J

 J   J   J  J  J  J  J  J 0.011 J 0.0178 J
0.00018 J 5.8E-06 ZJ 0.00023 J 6E-05 0.00013 J 9.5E-05 J 0.00034 J 0.0002 J 0.00019 J 0.00019 J 0.00023 J 0.000394 J
0.0015 J 5.1E-05 0.0011 J 0.0016 0.00072 J 0.00062 J 0.0013 J 0.0017 J 0.0012 J 0.0013 J 0.00125 J 0.00237 J
2.8E-05 J 2.1E-06 U 9.5E-06 UJ 1.3E-05 2.2E-05 J 1.5E-05 UJ 1E-05 UJ 3.9E-05 J 3.6E-05 J 2.6E-05 J 2.06E-05 U 1.26E-05 UJ
0.013 J 0.00032 0.012 J 0.0056 0.0088 J 0.0073 J 0.012 J 0.016 J 0.014 J 0.012 J 0.0118 J 0.0223 J

1.9E-05 J 2.2E-06 U 2E-05 ZJ 7.4E-06 2.6E-05 UJ 1.8E-05 UJ 3.5E-05 J 1.9E-05 J 1.9E-05 J 3.7E-05 J 2.21E-05 U 1.35E-05 UJ
9.2E-05 J 6E-06 0.00013 J 3.5E-05 7.4E-05 J 4.8E-05 J 0.00018 J 0.00011 J 0.0001 J 0.00013 J 0.000256 J 1.21E-05 UJ
0.0026 J 9.1E-05 J 0.0037 J 0.0011 J 0.002 J 0.0016 J 0.0039 J 0.0052 J 0.0028 J 0.0023 J 0.0021 J 0.00385 J
0.015 J 0.00063 0.022 J 0.0064 0.0098 J 0.0085 J 0.022 J 0.014 J 0.015 J 0.015 J 0.0197 J 0.0308 J

0.0022 J 7.9E-05 0.0017 J 0.00074 0.0016 J 0.0011 J 0.0022 J 0.0018 J 0.0021 J 0.0018 J 0.00179 J 0.00185 J
0.011 J 0.00043 0.016 J 0.0046 0.0071 J 0.0057 J 0.016 J 0.0097 J 0.01 J 0.01 J 0.0109 J 0.0188 J

0.0012 J 5.2E-05 0.0016 J 0.00042 0.00086 J 0.0006 J 0.002 J 0.0011 J 0.0011 J 0.001 J 0.00124 J 0.00185 J
0.042 J 0.0017 0.066 *J 0.016 0.028 J 0.03 J 0.061 *J 0.039 J 0.04 J 0.042 J 0.067 J 0.079 J

0.0051 J 0.0002 0.0045 J 0.0022 0.0026 J 0.0019 J 0.0077 J 0.0037 J 0.004 J 0.0042 J 0.00342 J 0.00774 J
0.0023 J 9E-05 0.0035 J 0.0012 0.0014 J 0.0011 J 0.0038 J 0.0019 J 0.002 J 0.0021 J 0.0025 J 0.00365 J

 J   *J   J  J  *J  J  J  J 0.067 J 0.079 J
0.0057 J 0.00024 0.0089 J 0.0019 0.0043 J 0.0033 J 0.011 J 0.0059 J 0.0063 J 0.0061 J 0.00631 J 0.0109 J
0.023 J 0.001 0.037 *J 0.0087 0.016 J 0.016 J 0.036 J 0.023 J 0.023 J 0.024 J 0.032 J 0.046 J

7.8E-05 J 1.7E-06 U 7E-05 J 3.1E-05 J 6.1E-05 J 5.7E-05 J 0.00014 J 9.9E-05 J 8.3E-05 J 7.6E-05 J 4.28E-05 UJ 0.000115 J
0.0095 J 0.00032 0.015 J 0.0045 0.0057 J 0.0046 J 0.013 J 0.0071 J 0.0073 J 0.0078 J 0.012 J 0.0131 J
0.0097 J 0.00032 0.021 J 0.0042 0.0065 J 0.0055 J 0.013 J 0.0081 J 0.0081 J 0.0095 J 0.0236 J 0.0156 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 6-9 RM 6-9
LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451 12A-0452
LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451-C2 12A-0452-C5
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
4.35 3.39 3.85 3.95 4.12 4.19 4.96 5.02 5.08 5.99 6.33 6.49

LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451-C2AS 12A-0452-C5AS
11/11/2009 10/16/2009 11/6/2009 11/11/2009 11/11/2009 11/5/2009 11/6/2009 11/5/2009 11/5/2009 11/4/2009 1/13/2012 2/6/2012

N N N N N N N N N N N N

0.036 J 0.0015 0.051 *J 0.014 0.023 J 0.035 J 0.049 *J 0.03 J 0.031 J 0.03 J 0.0414 J 0.0651 J
 J  J  J  J  J  J  J  J 0.012 J 0.0131 J

0.00073 J 2.2E-05 0.0014 J 0.00034 0.0005 J 0.00056 J 0.0008 J 0.0011 J 0.00075 J 0.0009 J 0.00418 J 0.00173 J
0.00029 J 3.2E-06 U 1.8E-05 UJ 0.00011 0.00021 J 0.00027 J 0.00062 J 0.00045 J 0.0005 J 0.00052 J 0.000362 J 0.000567 J
0.0097 J 0.00042 0.012 J 0.0042 0.0071 J 0.0077 J 0.012 J 0.012 J 0.012 J 0.011 J 0.0145 J 0.027 J
0.00019 J 6.7E-06 ZJ 0.00015 J 7.3E-05 0.00015 J 0.0001 J 0.00023 J 0.0002 J 0.00021 J 0.00019 J 0.00018 J 0.000297 J
0.00012 J 3.1E-06 U 0.00018 J 5.6E-05 7.5E-05 J 5.6E-05 ZJ 0.00026 J 0.00011 J 0.00012 J 0.00013 J 2.45E-05 U 0.000267 J
0.0032 J 0.00013 0.0037 J 0.0015 0.002 J 0.0014 J 0.0041 J 0.0027 J 0.0028 J 0.0028 J 0.00392 J 0.00532 J
0.0013 J 3.5E-05 J 0.0016 J 0.00056 J 0.00097 J 0.00084 J 0.0048 J 0.0018 J 0.0016 J 0.0014 J 0.00174 J 0.00325 J
0.0039 J 0.00019 0.0057 J 0.0018 0.0031 J 0.0036 J 0.0054 J 0.0058 J 0.0058 J 0.005 J 0.00493 J 0.00881 J
0.04 J 0.0017 0.053 *J 0.015 0.03 J 0.043 J 0.056 *J 0.047 J 0.049 J 0.045 J 0.0516 J 0.0965 J

 J  J  J  J  J  J  J  J 0.00392 J 0.00532 J
0.00091 J 3.9E-05 0.0013 J 0.00037 0.0007 J 0.00069 J 0.0014 J 0.0011 J 0.0011 J 0.001 J 0.0012 J 0.0022 J
0.011 J 0.00053 0.016 J 0.0044 0.0078 J 0.0077 J 0.017 J 0.011 J 0.011 J 0.011 J 0.0134 J 0.0223 J

 J *J  J  J *J  J  J  J 0.067 J 0.079 J
0.022 J 0.00094 0.03 J 0.0095 J 0.016 J 0.018 J 0.026 J 0.027 J 0.028 J 0.025 J 0.0326 J 0.0653 J

0.00084 J 3.3E-05 0.0012 J 0.00034 0.00061 J 0.00048 J 0.0019 J 0.00093 J 0.00097 J 0.00091 J 0.0013 J 0.00217 J
0.00026 J 9.7E-06 0.00042 J 0.00011 0.00019 J 0.00015 J 0.00038 J 0.00025 J 0.00025 J 0.00029 J 0.000995 J 0.000938 J

 J *J  J  J  J  J  J  J 0.032 J 0.046 J
0.00023 J 6.7E-06 J 0.00023 J 9E-05 J 0.00017 J 0.00013 J 0.00046 J 0.00028 J 0.00024 J 0.00021 J 0.000186 J 0.000396 J

 J *J  J  J *J  J  J  J 0.0516 J 0.0965 J
 J  J  J  J  J  J  J  J 0.0197 J 0.0308 J

0.00037 J 1.3E-05 ZJ 0.00049 J 0.00016 0.00025 J 0.00018 J 0.00053 J 0.00035 J 0.00035 J 0.00037 J 0.00056 J 0.000955 J
0.00025 J 1E-05 8.4E-06 UJ 0.00012 0.00013 J 0.00017 J 1E-05 UJ 0.00025 J 0.00024 J 0.00033 J 0.000621 J 0.000447 J

 J *J  J  J *J  J  J  J 0.0516 J 0.0965 J
 J  J  J  J  J  J  J  J 0.00392 J 0.00532 J
 J *J  J  J *J  J  J  J 0.0516 J 0.0965 J

0.0048 J 0.00019 0.0042 J 0.0072 0.0029 J 0.0024 J 0.0039 J 0.0057 J 0.0049 J 0.0052 J 0.0041 J 0.00844 J
9.2E-06 UJ 3.1E-06 U 1.6E-05 UJ 6.2E-06 U 1.2E-05 UJ 1.8E-05 UJ 1.6E-05 UJ 1.3E-05 UJ 1.7E-05 UJ 2.3E-05 UJ 2.53E-05 U 3E-05 UJ
0.00017 J 1.1E-05 0.00025 J 0.0001 0.00014 J 0.0002 J 0.00022 J 0.00018 J 0.00016 J 0.00026 J 0.00027 J 0.00058 J
0.0049 J 0.00013 J 0.0052 J 0.002 J 0.0035 J 0.003 J 0.0086 J 0.0063 J 0.0054 J 0.0047 J 0.00536 J 0.0107 J
7.3E-05 J 2.4E-06 U 0.00014 J 4.4E-06 U 4.4E-05 J 1.2E-05 UJ 1.1E-05 UJ 9.1E-06 UJ 1.2E-05 UJ 1.6E-05 UJ 2.19E-05 U 2.56E-05 UJ
0.00013 J 3.1E-06 U 0.00013 J 4.5E-05 7.6E-05 J 7.1E-05 ZJ 0.00011 J 0.00015 J 0.00013 J 0.00013 J 9.29E-05 Z 0.000199 J
0.0042 J 0.00018 0.0048 J 0.002 0.0026 J 0.006 J 0.004 J 0.0038 J 0.0037 J 0.0035 J 0.00452 J 0.0067 J
0.0019 J 8.3E-05 0.0027 J 0.001 0.0013 J 0.0029 J 0.002 J 0.0019 J 0.0019 J 0.0018 J 0.00193 J 0.00372 J
0.011 J 0.00041 0.016 J 0.006 0.0065 J 0.016 J 0.013 J 0.0089 J 0.0091 J 0.0089 J 0.0106 J 0.0173 J
0.005 J 0.00028 0.0056 J 0.0021 0.0031 J 0.0075 J 0.0041 J 0.0047 J 0.0045 J 0.0042 J 0.00728 J 0.00801 J
0.023 J 0.001 0.027 J 0.0094 0.015 J 0.037 J 0.022 J 0.021 J 0.02 J 0.019 J 0.025 J 0.0385 J

 J  J  J  J  J  J  J  J 0.025 J 0.0385 J
7.6E-06 UJ 3.5E-06 U 0.008 J 4.4E-06 U 1.4E-05 U 1.4E-05 UJ 6.3E-06 UJ 5.2E-06 UJ 8.6E-06 UJ 7.2E-06 UJ 0.000212 U 2.71E-05 UJ
0.00059 J 2.2E-05 0.00076 J 0.00032 0.00035 J 0.00049 J 0.00069 J 0.00048 J 0.00048 J 0.00048 J 0.000623 J 0.000924 J
0.00026 J 1.4E-06 U 0.00027 J 0.00011 J 0.00021 J 0.00015 J 0.00054 J 0.00031 J 0.00027 J 0.00024 J 0.000263 Z 0.000598 J

0.04 J 0.0017 0.053 *J 0.02 0.026 J 0.065 J 0.047 *J 0.039 J 0.038 J 0.037 J 0.041 J 0.0649 J
0.0063 J 0.00022 7.3E-06 U 0.0032 0.0039 J 0.0066 J 0.0071 J 0.0052 J 0.005 J 0.0046 J 0.00683 J 0.0118 J
0.0079 J 0.00031 0.011 J 0.0041 0.0049 J 0.012 J 0.0097 J 0.0073 J 0.0071 J 0.0068 J 0.00804 J 0.0123 J
0.0031 J 9E-05 0.0043 J 0.0013 0.0021 J 0.0018 J 0.0036 J 0.0027 J 0.0026 J 0.0031 J 0.0114 J 0.00559 J
0.00076 J 2.4E-05 0.0012 J 0.00031 0.00048 J 0.00044 J 0.00082 J 0.00054 J 0.00054 J 0.00059 J 0.0013 J 0.00152 J
0.033 J 0.0012 0.044 *J 0.017 0.019 J 0.047 J 0.037 J 0.025 J 0.025 J 0.025 J 0.0296 J 0.048 J

0.00047 J 1.8E-05 0.00065 J 0.00027 0.00031 J 0.00049 J 0.00052 J 0.00057 J 0.00049 J 0.00047 J 0.00069 J 0.000917 J
 J  J  J  J  J  J  J  J 0.025 J 0.0385 J

8.1E-05 J 3.4E-06 U 8.9E-06 UJ 4.4E-05 6.7E-05 J 8.6E-05 J 8.1E-05 J 0.00011 J 9.1E-05 J 0.00011 J 0.000215 U 0.000339 J
0.017 J 0.0007 0.021 J 0.0079 J 0.011 J 0.021 J 0.016 J 0.016 J 0.015 J 0.015 J 0.0224 J 0.0341 J

0.0043 J 0.00016 0.0035 J 0.0023 0.0032 J 0.0022 J 0.0033 J 0.0048 J 0.005 J 0.0059 J 0.00314 J 0.00841 J
0.963 0.0362 1.24 0.474 0.672 1.02 1.15 1.03 0.996 0.973 1.16 1.83
0.913 0.0343 1.19 0.447 0.636 0.933 1.1 0.97 0.941 0.921 1.1 1.74

1.59E-05 6.96E-08 1.24E-05 1.13E-05 1.33E-05 1.22E-05 1.16E-05 1.73E-05 1.6E-05 1.5E-05 1.53E-05 2.48E-05
1.60E-05 3.00E-07 1.24E-05 1.14E-05 1.34E-05 1.23E-05 1.18E-05 1.75E-05 1.62E-05 1.52E-05 1.56E-05 2.50E-05

Page 24 of 80
AECOM

Final

July 2017



Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 6-9 RM 6-9
LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451 12A-0452
LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451-C2 12A-0452-C5
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
4.35 3.39 3.85 3.95 4.12 4.19 4.96 5.02 5.08 5.99 6.33 6.49

LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A LPRT06B LPRT06F 12A-0451-C2AS 12A-0452-C5AS
11/11/2009 10/16/2009 11/6/2009 11/11/2009 11/11/2009 11/5/2009 11/6/2009 11/5/2009 11/5/2009 11/4/2009 1/13/2012 2/6/2012

N N N N N N N N N N N N

0.0023 J 6.8E-05 0.0029 J 0.001 0.0022 J 0.0014 J 0.0022 J 0.0045 J 0.0022 J 0.0021 J 0.00174 0.00381 J
0.031 J 0.00082 J 0.03 J 0.015 J 0.02 J 0.016 J 0.041 J 0.042 J 0.032 J 0.028 J 0.0256 Z 0.0547 J
0.13 J 0.0043 ZJ 0.15 ZJ 0.048 J 0.093 J 0.073 J 0.19 J 0.17 J 0.15 J 0.12 J 0.154 0.253 J

0.24 ZJ 0.0096 J 0.3 J 0.11 J 0.15 J 0.37 ZJ 0.26 J 0.23 J 0.22 J 0.21 J 0.275 0.402 J
0.26 J 0.011 ZJ 0.38 J 0.11 J 0.18 J 0.2 ZJ 0.37 J 0.26 J 0.27 J 0.26 J 0.357 J 0.539 J

0.18 ZJ 0.0067 ZJ 0.22 J 0.11 ZJ 0.13 ZJ 0.27 J 0.18 J 0.19 ZJ 0.19 ZJ 0.19 J 0.186 0.316 J
0.09 ZJ 0.003 0.12 J 0.059 J 0.069 J 0.077 ZJ 0.09 J 0.1 J 0.1 J 0.11 J 0.111 0.184 J
0.026 J 0.00077 J 0.031 J 0.017 0.021 J 0.018 ZJ 0.023 J 0.029 ZJ 0.03 J 0.032 J 0.0382 0.0547 J

0.0071 J 0.00026 0.0068 J 0.004 0.0056 J 0.0043 J 0.0058 J 0.0083 J 0.0078 J 0.0099 J 0.00877 0.0148 J

0.084 UJ 0.027 U 0.087 UJ 0.056 U 0.085 U 0.087 UJ 0.079 UJ 0.1 UJ 0.1 UJ 0.087 UJ
0.084 UJ 0.027 U 0.087 UJ 0.056 U 0.085 UJ 0.087 UJ 0.079 UJ 0.1 UJ 0.1 UJ 0.087 UJ
0.084 UJ 0.027 U 0.087 UJ 0.056 U 0.085 UJ 0.087 UJ 0.079 UJ 0.1 UJ 0.1 UJ 0.087 UJ

0.38 J 0.055 0.31 J 0.17 0.35 J 0.35 J 0.48 J 0.5 J 0.53 J 0.39 J
0.084 UJ 0.027 U 0.087 UJ 0.056 U 0.085 UJ 0.087 UJ 0.079 UJ 0.1 UJ 0.1 UJ 0.087 UJ

0.71 J 0.068 0.39 J 0.37 0.4 J 0.59 J 0.59 J 0.78 J 0.81 J 0.56 J
0.26 J 0.027 U 0.087 UJ 0.16 0.14 J 0.2 J 0.22 J 0.23 J 0.34 J 0.24 J

0.084 UJ 0.027 U 0.087 UJ 0.056 U 0.085 UJ 0.087 UJ 0.079 UJ 0.1 UJ 0.1 UJ 0.087 UJ
0.084 UJ 0.027 U 0.087 UJ 0.056 U 0.085 UJ 0.087 UJ 0.079 UJ 0.1 UJ 0.1 UJ 0.087 UJ
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0456 12A-0458 12A-0459 12A-0460 12A-0461 12A-0462 12A-0464 12A-0469 12A-0471 13B-0503 13B-0507 13B-0511

12A-0456-C1 12A-0458-C3 12A-0459-C2 12A-0460-C1 12A-0461-C3 12A-0462-C5 12A-0464-C4 12A-0469-C2 12A-0471-C6 13B-0503-C1 13B-0507-C2 13B-0511-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
6.76 7.1 7.21 7.32 7.23 7.62 7.62 8.38 8.78 7.22 7.31 8.7

12A-0456-C1AS 12A-0458-C3AS 12A-0459-C2AS 12A-0460-C1AS 12A-0461-C3AS 12A-0462-C5AS 12A-0464-C4AS 12A-0469-C2AS 12A-0471-C6AS 13B-0503-C1AS 13B-0507-C2AS 13B-0511-C3AS
2/9/2012 2/1/2012 1/31/2012 1/11/2012 2/9/2012 1/10/2012 1/11/2012 1/18/2012 1/30/2012 9/30/2013 10/1/2013 10/8/2013

N N N N N N N N N N N N

0.00112 J 0.0294 J 0.00152 0.00336 J 0.00435 J 0.00645 J 0.0125 J 0.00049 J 0.000427 UJ 3.3E-05 1.63E-05 J 0.00111 J
0.000189 UJ 0.00571 J 0.000253 0.000879 J 0.00102 J 0.00203 J 0.00378 J 0.00011 J 6.54E-05 UJ 1.98E-05 U 4.45E-06 UJ 0.000211 J

0.00515 J 0.0109 J 0.00112 0.00309 J 0.00566 J 0.00313 J 0.00538 J 0.00331 J 1.49E-05 U 0.000115 2.69E-05 J 0.00323 J
0.0491 J 0.372 J 0.0984 0.284 J 0.233 J 0.23 J 0.481 J 0.033 J 0.000381 0.00167 0.000304 0.0374 J
0.00304 J 0.0196 J 0.00354 0.0121 J 0.0106 J 0.00938 J 0.0197 J 0.00294 J 1.3E-05 U 9.25E-05 2.66E-05 J 0.00213 J
0.00177 J 0.00526 J 0.00143 0.0027 J 0.00404 J 0.00162 J 0.003 J 0.00123 J 1.45E-05 U 5.26E-05 7.36E-06 U 0.00119 J

0.000587 J 0.00122 J 1.01E-05 U 1.63E-05 UJ 0.000444 Z 0.000147 J 9.56E-05 Z 0.000446 J 8.97E-06 U 1.8E-05 Z 5.44E-06 U 0.000428 J
0.0133 J 0.149 J 0.0284 0.0896 J 0.0731 J 0.116 J 0.201 J 0.00998 J 0.000118 0.000596 0.000129 0.0133 J

0.000114 UJ 0.000756 UJ 1.43E-05 U 0.000121 J 0.000131 J 7.01E-05 UJ 0.000369 J 1.79E-05 UJ 1.1E-05 U 1.72E-05 U 6E-06 U 0.000126 UJ
0.00131 J 0.0125 J 0.0027 0.00831 J 0.00648 J 0.00938 J 0.0167 J 0.000958 J 1.14E-05 U 5.78E-05 6.01E-06 U 0.00126 J
0.0271 J 0.243 J 0.0592 0.186 J 0.148 J 0.191 J 0.37 J 0.0201 J 0.000225 J 0.00104 0.00019 J 0.0228 J
0.00269 J 0.0244 J 0.00629 0.0187 J 0.0157 J 0.0158 J 0.0279 J 0.00192 J 1.06E-05 U 0.000103 2.11E-05 J 0.0025 J
0.00671 J 0.122 J 0.0163 0.0472 J 0.0517 J 0.112 J 0.171 J 0.00539 J 8.38E-05 UJ 0.000283 J 7.43E-05 UJ 0.00698 J
0.0451 J 0.407 J 0.117 J 0.296 J 0.265 J 0.267 J 0.532 J 0.0374 J 0.000436 0.00197 0.000312 0.0395 J

0.000109 UJ 0.000713 UJ 9.13E-05 0.000215 J 0.000226 J 6.2E-05 UJ 1.81E-05 UJ 1.78E-05 UJ 1.09E-05 U 1.5E-05 U 5.5E-06 U 0.000119 UJ
0.000111 UJ 0.000726 UJ 1.41E-05 U 0.000351 J 0.000404 J 6.7E-05 UJ 0.00123 J 6.82E-05 J 1.1E-05 U 1.54E-05 U 6.18E-06 U 0.000133 J

0.0491 J 0.372 J 0.0984 0.284 J 0.233 J 0.23 J 0.481 J 0.033 J 0.000381 0.00167 0.000304 0.0374 J
0.000687 J 0.00983 J 0.00176 0.00563 J 0.00487 J 0.00795 J 0.0137 J 0.000625 J 1.4E-05 U 4.66E-05 6.74E-06 U 0.000817 J

0.000113 UJ 0.000748 UJ 0.00101 0.00498 J 0.00372 J 0.00667 J 0.00771 J 0.000565 J 1.09E-05 U 3.23E-05 6.16E-06 U 0.000613 J
0.00761 J 0.000836 UJ 0.0144 0.0487 J 0.0343 J 0.0454 J 0.0938 J 0.00489 J 6.18E-05 J 0.000281 4.69E-05 J 0.0063 J

0.000114 UJ 0.0666 J 0.00298 0.0059 J 0.00511 J 0.00927 J 0.0101 J 0.000885 J 1.34E-05 U 2.37E-05 Z 7.2E-06 U 0.0011 J
0.0331 J 0.331 J 0.0808 J 0.247 J 0.197 J 0.227 J 0.405 J 0.0241 J 0.000335 0.0014 0.000291 0.0322 J
0.0271 J 0.243 J 0.0592 0.186 J 0.148 J 0.191 J 0.37 J 0.0201 J 0.000225 J 0.00104 0.00019 J 0.0228 J
0.00191 J 0.0602 J 0.00178 0.00393 J 0.0103 J 0.00953 J 0.015 J 0.00118 J 0.00013 UJ 5.85E-05 J 1.32E-05 J 0.00203 J

0.000107 UJ 0.000716 UJ 0.00041 0.000938 J 0.00103 J 6.31E-05 UJ 0.000511 J 0.000127 J 1.08E-05 U 1.51E-05 U 5.54E-06 U 0.000147 J
0.000115 UJ 0.000728 UJ 1.29E-05 U 1.78E-05 UJ 8.38E-05 J 6.14E-05 UJ 1.8E-05 UJ 4.45E-05 J 1.13E-05 U 1.52E-05 U 5.75E-06 U 0.000124 UJ
0.000449 Z 0.00484 J 0.000927 0.00275 J 0.00243 J 0.00376 J 0.00653 J 0.000377 J 1.28E-05 U 1.68E-05 U 6.67E-06 U 0.000482 J
0.000616 J 0.00739 J 0.00131 0.0038 J 0.0032 J 0.00472 J 0.00858 J 0.000499 J 1.38E-05 U 2.81E-05 6.25E-06 U 0.000671 J
0.00131 J 0.0125 J 0.0027 0.00831 J 0.00648 J 0.00938 J 0.0167 J 0.000958 J 1.14E-05 U 5.78E-05 6.01E-06 U 0.00126 J
0.0271 J 0.243 J 0.0592 0.186 J 0.148 J 0.191 J 0.37 J 0.0201 J 0.000225 J 0.00104 0.00019 J 0.0228 J

0.000136 J 0.00102 J 0.000533 0.000693 J 0.000741 J 0.000694 J 0.00159 J 0.000127 J 1.34E-05 U 1.4E-05 U 4.25E-06 U 0.000149 J
0.000135 UJ 0.000714 UJ 1.37E-05 U 2E-05 UJ 3.4E-05 UJ 6.92E-05 UJ 1.91E-05 UJ 1.7E-05 UJ 1.17E-05 U 1.73E-05 U 6.46E-06 U 0.000133 UJ

0.00753 J 0.0509 J 0.0115 0.0315 J 0.0259 J 0.0304 J 0.0552 J 0.00403 J 4.62E-05 J 0.000259 5.26E-05 J 0.0053 J
0.0533 J 0.354 J 0.0785 0.228 J 0.189 J 0.194 J 0.359 J 0.0295 J 0.000377 0.00185 0.000387 0.0382 J
0.00191 J 0.0602 J 0.00178 0.00393 J 0.0103 J 0.00953 J 0.015 J 0.00118 J 0.00013 UJ 5.85E-05 J 1.32E-05 J 0.00203 J
0.00282 J 0.0218 J 0.00473 0.0141 J 0.0116 J 0.0116 J 0.0216 J 0.00187 J 1.42E-05 U 0.000115 1.36E-05 Z 0.0023 J

3.01E-05 UJ 0.00468 J 0.000867 0.0029 J 0.00243 J 0.00287 J 0.00547 J 0.00035 J 1.41E-05 U 2.03E-05 Z 6.16E-06 U 0.000457 J
0.0165 J 0.116 J 0.0268 0.0829 J 0.0659 J 0.0626 J 0.121 J 0.0101 J 0.000112 0.000536 0.000115 0.0115 J
0.00095 J 0.00574 J 0.0016 0.00381 J 0.00364 J 0.0022 J 0.00395 J 0.000577 J 1.33E-05 U 3.37E-05 5.79E-06 U 0.000698 J
0.00305 J 0.0214 J 0.00446 0.0138 J 0.0115 J 0.0114 J 0.0215 J 0.00181 J 1.84E-05 Z 0.000114 6.62E-06 U 0.00224 J
0.0245 J 0.126 J 0.0296 0.0862 J 0.0685 J 0.0554 J 0.109 J 0.0125 J 0.000198 0.000657 0.000132 0.014 J
0.00784 J 0.0408 J 0.0108 0.0326 J 0.0241 J 0.0239 J 0.0479 J 0.00412 J 6.52E-05 0.000243 5.25E-05 0.00516 J
0.00151 J 0.0114 Z 0.00319 J 0.01 J 0.00709 J 0.00978 J 0.0157 J 0.00127 J 1.17E-05 U 6.38E-05 Z 5.27E-06 U 0.00142 J
0.0533 J 0.354 J 0.0785 0.228 J 0.189 J 0.194 J 0.359 J 0.0295 J 0.000377 0.00185 0.000387 0.0382 J

2.6E-05 UJ 0.00599 J 0.00157 0.00434 J 0.00369 J 0.00324 J 0.00608 J 0.000589 J 1.22E-05 U 3.52E-05 5.34E-06 U 0.000706 J
0.000174 UJ 0.000171 J 4.53E-05 J 0.000121 J 5.29E-05 J 0.000121 J 0.000155 J 4.3E-05 UJ 0.000115 UJ 1.29E-05 U 3.52E-06 UJ 7.52E-06 UJ
2.6E-05 UJ 0.00599 J 0.00157 0.00434 J 0.00369 J 0.00324 J 0.00608 J 0.000589 J 1.22E-05 U 3.52E-05 5.34E-06 U 0.000706 J

0.0109 J 0.0681 J 0.0136 0.0418 J 0.0331 J 0.0358 J 0.0668 J 0.00607 J 6.43E-05 Z 0.000333 6.99E-05 0.00678 J
3E-05 UJ 2.58E-05 UJ 1.54E-05 U 7.98E-05 J 6.52E-05 Z 8.07E-05 J 0.000119 J 7.78E-06 UJ 1.4E-05 U 1.09E-05 U 6.01E-06 U 3.87E-06 UJ

2.76E-05 UJ 2.33E-05 UJ 1.47E-05 U 0.000633 J 0.000577 J 0.00058 J 0.00104 J 0.000106 J 1.28E-05 U 9.26E-06 U 5.66E-06 U 0.000114 J
0.00298 J 0.0172 J 0.00331 0.0101 J 0.00851 J 0.00905 J 0.0174 J 0.00156 J 1.85E-05 Z 8.89E-05 1.62E-05 J 0.00175 J
2E-05 UJ 1.27E-05 UJ 8.99E-06 U 9.78E-05 J 6.14E-05 J 8.69E-05 J 0.000159 J 5.27E-06 UJ 9.8E-06 U 6.79E-06 U 4.52E-06 U 1.45E-05 J
0.00896 J 0.0571 J 0.014 0.0383 J 0.0344 J 0.0228 J 0.0434 J 0.00547 J 9.3E-05 0.00031 7.51E-05 0.00644 J
0.0535 J 0.277 J 0.0679 0.182 J 0.161 J 0.128 J 0.244 J 0.0291 J 0.000402 0.00153 0.00036 0.0336 J

0.000247 J 0.000724 J 0.000297 0.000519 Z 0.000624 J 0.000145 J 0.000237 J 0.000172 J 1.27E-05 U 9.5E-06 U 5.42E-06 U 0.000178 J
0.0535 J 0.277 J 0.0679 0.182 J 0.161 J 0.128 J 0.244 J 0.0291 J 0.000402 0.00153 0.00036 0.0336 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0456 12A-0458 12A-0459 12A-0460 12A-0461 12A-0462 12A-0464 12A-0469 12A-0471 13B-0503 13B-0507 13B-0511

12A-0456-C1 12A-0458-C3 12A-0459-C2 12A-0460-C1 12A-0461-C3 12A-0462-C5 12A-0464-C4 12A-0469-C2 12A-0471-C6 13B-0503-C1 13B-0507-C2 13B-0511-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
6.76 7.1 7.21 7.32 7.23 7.62 7.62 8.38 8.78 7.22 7.31 8.7

12A-0456-C1AS 12A-0458-C3AS 12A-0459-C2AS 12A-0460-C1AS 12A-0461-C3AS 12A-0462-C5AS 12A-0464-C4AS 12A-0469-C2AS 12A-0471-C6AS 13B-0503-C1AS 13B-0507-C2AS 13B-0511-C3AS
2/9/2012 2/1/2012 1/31/2012 1/11/2012 2/9/2012 1/10/2012 1/11/2012 1/18/2012 1/30/2012 9/30/2013 10/1/2013 10/8/2013

N N N N N N N N N N N N

0.0111 J 0.194 J 0.0207 0.0627 J 0.0625 J 0.0988 J 0.159 J 0.00888 J 0.000122 J 0.000427 J 9.1E-05 J 0.0143 J
0.000244 J 1.21E-05 UJ 0.000187 0.000424 J 0.00049 J 0.000202 J 0.000371 J 0.000152 J 9.13E-06 U 6.47E-06 U 4.19E-06 U 0.000211 J
0.0245 J 0.126 J 0.0296 0.0862 J 0.0685 J 0.0554 J 0.109 J 0.0125 J 0.000198 0.000657 0.000132 0.014 J

0.000233 J 1.21E-05 UJ 6.78E-05 0.000208 J 0.000279 J 0.000203 J 0.000373 J 0.000115 J 9.27E-06 U 6.57E-06 U 4.18E-06 U 0.000148 J
0.0579 J 0.272 J 0.0714 0.176 J 0.165 J 0.14 J 0.238 J 0.0275 J 0.000515 0.00152 0.000355 0.0343 J
0.00153 J 0.00475 J 0.00172 0.00375 J 0.00405 J 0.00131 J 0.00231 J 0.00107 J 3.04E-05 Z 4.79E-05 4.89E-06 U 0.00115 J

0.000534 J 0.0222 J 2.27E-05 Z 1.96E-05 UJ 0.000355 J 0.000169 J 6.34E-05 J 0.000418 J 9.9E-06 U 1.54E-05 Z 4.37E-06 U 0.000502 J
0.00501 J 0.0457 J 0.00912 0.0276 J 0.0219 J 0.0274 J 0.0489 J 0.00351 J 4.61E-05 J 0.000198 4.04E-05 J 0.00443 J
0.00501 J 0.0457 J 0.00912 0.0276 J 0.0219 J 0.0274 J 0.0489 J 0.00351 J 4.61E-05 J 0.000198 4.04E-05 J 0.00443 J
0.00469 J 0.035 J 0.00682 0.0219 J 0.0177 J 0.02 J 0.0397 J 0.00268 J 3.87E-05 J 0.000173 3.31E-05 J 0.00342 J

0.000579 J 0.00305 J 0.000908 5.65E-05 UJ 6.13E-05 UJ 4.24E-05 UJ 6.14E-05 UJ 3.07E-05 UJ 1.27E-05 U 1.51E-05 U 5.52E-06 U 0.000441 J
0.00635 J 0.358 J 0.0308 0.0881 J 0.0759 J 0.182 J 0.302 J 0.00615 J 6.99E-05 0.00031 6.55E-05 0.00677 J

2.01E-05 UJ 2.05E-05 UJ 1.13E-05 U 2.13E-05 UJ 1.88E-05 UJ 6.59E-06 UJ 1.59E-05 UJ 5.2E-06 UJ 9.72E-06 U 8E-06 U 4.1E-06 U 2.82E-05 J
2.03E-05 UJ 1.86E-05 UJ 1.08E-05 U 2.1E-05 UJ 1.84E-05 UJ 6.49E-06 UJ 1.54E-05 UJ 5.86E-06 UJ 9.79E-06 U 7.22E-06 U 4.03E-06 U 2.56E-06 UJ
0.00019 Z 0.00164 Z 0.000509 Z 0.00157 Z 0.000769 Z 0.00137 Z 0.00214 Z 0.000181 Z 1.24E-05 U 1.46E-05 U 3.46E-05 Z 0.000186 Z
0.0533 J 0.354 J 0.0785 0.228 J 0.189 J 0.194 J 0.359 J 0.0295 J 0.000377 0.00185 0.000387 0.0382 J
0.00371 J 0.0248 J 0.00508 0.0153 J 0.0131 J 0.0112 J 0.024 J 0.0021 J 2.65E-05 J 0.000123 1.89E-05 J 0.00259 J

2.23E-05 UJ 2.08E-05 UJ 1.21E-05 U 2.31E-05 UJ 7.57E-05 J 7.11E-06 UJ 1.71E-05 UJ 6.48E-06 UJ 1.07E-05 U 7.98E-06 U 4.66E-06 U 2.78E-05 J
0.00753 J 0.0509 J 0.0115 0.0315 J 0.0259 J 0.0304 J 0.0552 J 0.00403 J 4.62E-05 J 0.000259 5.26E-05 J 0.0053 J
0.00146 J 0.0143 J 0.00293 0.00835 J 0.00709 J 0.00807 J 0.0139 J 0.00121 J 1.44E-05 U 6.32E-05 6.86E-06 Z 0.00155 J
0.0579 J 0.272 J 0.0714 0.176 J 0.165 J 0.14 J 0.238 J 0.0275 J 0.000515 0.00152 0.000355 0.0343 J

7.84E-05 UJ 0.000289 UJ 0.000251 7.3E-05 UJ 8.33E-05 UJ 6.47E-05 UJ 7.53E-05 UJ 4.15E-05 UJ 1.81E-05 U 2.08E-05 U 6.87E-06 U 6.09E-05 UJ
0.00964 J 0.368 J 0.0369 0.101 J 0.0997 J 0.163 J 0.289 J 0.00799 J 9.23E-05 0.000419 7.04E-05 0.00905 J
0.0168 J 0.0968 J 0.0209 0.0502 J 0.0418 J 0.0396 J 0.0668 J 0.00827 J 0.000123 0.000471 0.000157 Z 0.0107 J
0.00589 J 0.0278 J 0.00562 0.0143 J 0.0135 J 0.0116 J 0.0201 J 0.00287 J 3.61E-05 J 0.00016 2.87E-05 Z 0.00374 J
0.00333 J 0.0156 J 0.00335 0.00872 J 0.0072 J 0.00625 J 0.0111 J 0.00159 J 3.88E-05 J 8.2E-05 Z 1.77E-05 Z 0.00203 J
0.00589 J 0.0278 J 0.00562 0.0143 J 0.0135 J 0.0116 J 0.0201 J 0.00287 J 3.61E-05 J 0.00016 2.87E-05 Z 0.00374 J
0.0255 J 0.107 J 0.0249 0.0606 J 0.0518 J 0.0439 J 0.0775 J 0.0114 J 0.000381 0.00056 0.000128 0.0141 J
0.00115 J 0.00409 J 0.000904 0.00215 J 0.00196 J 0.00173 J 0.00298 J 0.000422 J 1.97E-05 U 2.57E-05 6.18E-06 U 0.000556 J
0.00277 J 0.0107 J 0.00265 0.00699 J 0.00563 J 0.00503 J 0.00842 J 0.00126 J 3.35E-05 Z 7.83E-05 1.31E-05 J 0.00148 J
0.0131 J 0.057 J 0.013 0.0324 J 0.0287 J 0.0226 J 0.0399 J 0.00593 J 0.000103 Z 0.0003 6.39E-05 0.00819 J
0.00462 J 0.0177 J 0.00509 0.0123 J 0.0101 J 0.00788 J 0.0146 J 0.00204 J 9.02E-05 Z 0.00013 2.31E-05 Z 0.00267 J
0.0113 J 0.0385 J 0.0112 0.0287 J 0.0216 J 0.019 J 0.0317 J 0.00521 J 0.000217 0.000276 6E-05 0.00576 J
0.0156 J 0.71 J 0.0746 0.201 J 0.169 J 0.342 J 0.613 J 0.0137 J 0.000166 0.000706 0.000143 0.0153 J
0.0519 J 0.212 J 0.0522 0.113 J 0.106 J 0.0914 J 0.141 J 0.0228 J 0.00108 0.0011 0.000265 0.0266 J

0.000144 J 0.000684 J 0.000145 J 0.000372 J 0.000352 J 0.000353 J 0.000605 J 7.78E-05 J 1.89E-05 U 1.74E-05 U 6.32E-06 U 0.000109 J
5.65E-05 UJ 0.000629 J 0.000246 0.000482 J 0.000305 J 0.000158 J 0.000297 J 7.89E-05 Z 1.81E-05 U 1.62E-05 U 6.18E-06 U 0.000106 J

0.0149 J 0.0606 J 0.0151 0.0311 J 0.0246 J 0.0192 J 0.0384 J 0.00617 J 0.000233 0.000298 6.45E-05 Z 0.00799 J
5.72E-05 Z 0.00106 J 3.64E-05 6.31E-05 J 0.000131 J 4.05E-05 J 5.22E-05 J 6.1E-05 Z 9.51E-06 U 8.01E-06 U 5.49E-06 U 5.84E-05 J
0.0016 J 6.69E-05 UJ 2.69E-05 U 0.00613 J 0.00656 J 0.00524 J 0.00715 J 0.00091 J 5.8E-05 3.93E-05 Z 1.42E-05 Z 0.00109 J

1.66E-05 UJ 9.62E-06 UJ 8.98E-06 U 1.67E-05 UJ 2.25E-05 UJ 7.85E-06 UJ 1.85E-05 UJ 6.6E-06 UJ 8.87E-06 U 7.69E-06 U 5.42E-06 U 2.63E-06 UJ
0.0404 J 0.117 J 0.0324 0.0743 J 0.0626 J 0.049 J 0.0842 J 0.0138 J 0.00104 0.000718 0.000183 0.019 J
7.6E-05 J 9.87E-06 UJ 6.47E-05 Z 0.000115 J 0.000122 Z 3.8E-05 J 5.85E-05 J 3.56E-05 Z 1E-05 U 7.22E-06 U 5.34E-06 U 6.82E-05 J

0.000559 J 0.00356 J 0.000737 0.002 J 0.0016 J 0.00156 J 0.00267 J 0.000324 J 1.68E-05 U 1.9E-05 6.31E-06 J 0.000442 J
0.00276 J 0.0596 J 0.00538 0.0187 J 0.0156 J 0.0357 J 0.0655 J 0.00148 J 2.52E-05 J 7.94E-05 2.17E-05 J 0.00199 J
0.00389 J 0.0165 J 0.00353 0.00998 J 0.00778 J 0.00698 J 0.0125 J 0.00168 J 3.5E-05 J 9.88E-05 2.06E-05 Z 0.00212 J

0.000744 J 0.0032 J 0.000708 0.00187 J 0.00161 J 0.00139 J 0.0025 J 0.000394 J 1.56E-05 U 1.43E-05 U 5.07E-06 U 0.00045 J
4.9E-05 UJ 5.45E-05 UJ 2.47E-05 U 4.21E-05 UJ 4.32E-05 UJ 1.84E-05 UJ 4.82E-05 UJ 1.75E-05 UJ 1.63E-05 U 1.52E-05 U 5.3E-06 U 1.38E-05 UJ

0.0519 J 0.212 J 0.0522 0.113 J 0.106 J 0.0914 J 0.141 J 0.0228 J 0.00108 0.0011 0.000265 0.0266 J
0.0144 J 0.049 J 0.0159 0.0367 J 0.0255 J 0.0217 J 0.0383 J 0.00564 J 0.000917 0.000314 7.51E-05 0.00743 J
0.00547 J 0.0196 J 0.00543 0.0133 J 0.00959 J 0.00834 J 0.0139 J 0.00224 J 0.000166 0.000113 3.04E-05 J 0.00315 J
0.00784 J 0.0225 J 0.00794 0.0173 J 0.0133 J 0.0091 J 0.0189 J 0.00278 J 0.000307 0.000161 3.12E-05 Z 0.00335 J

0.000416 J 0.00162 J 0.000504 0.000982 J 0.000892 J 0.000857 J 0.00141 J 0.000196 J 2.18E-05 J 1.18E-05 U 5.02E-06 U 0.000279 J
0.0172 J 0.0479 J 0.0219 0.042 J 0.0352 J 0.0219 J 0.0443 J 0.00687 J 0.00122 0.000501 0.000123 0.00873 J
0.0172 J 0.0479 J 0.0219 0.042 J 0.0352 J 0.0219 J 0.0443 J 0.00687 J 0.00122 0.000501 0.000123 0.00873 J

0.000417 J 0.00531 J 0.000497 0.000847 J 0.00174 J 0.00139 J 0.00234 J 0.000411 J 8.76E-05 UJ 1.63E-05 U 1.78E-05 J 0.000376 J
0.0386 J 0.854 J 0.106 J 0.392 J 0.334 J 0.492 J 0.923 J 0.0293 J 0.000357 0.00175 0.000267 0.0403 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0456 12A-0458 12A-0459 12A-0460 12A-0461 12A-0462 12A-0464 12A-0469 12A-0471 13B-0503 13B-0507 13B-0511

12A-0456-C1 12A-0458-C3 12A-0459-C2 12A-0460-C1 12A-0461-C3 12A-0462-C5 12A-0464-C4 12A-0469-C2 12A-0471-C6 13B-0503-C1 13B-0507-C2 13B-0511-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
6.76 7.1 7.21 7.32 7.23 7.62 7.62 8.38 8.78 7.22 7.31 8.7

12A-0456-C1AS 12A-0458-C3AS 12A-0459-C2AS 12A-0460-C1AS 12A-0461-C3AS 12A-0462-C5AS 12A-0464-C4AS 12A-0469-C2AS 12A-0471-C6AS 13B-0503-C1AS 13B-0507-C2AS 13B-0511-C3AS
2/9/2012 2/1/2012 1/31/2012 1/11/2012 2/9/2012 1/10/2012 1/11/2012 1/18/2012 1/30/2012 9/30/2013 10/1/2013 10/8/2013

N N N N N N N N N N N N

0.0022 J 0.0053 J 0.00204 0.00457 J 0.00332 J 0.00208 J 0.00409 J 0.000827 J 8.84E-05 4.7E-05 Z 5.42E-06 U 0.000986 J
0.0021 J 0.00612 J 0.00245 0.0047 J 0.00381 J 0.00287 J 0.00498 J 0.000837 J 0.00012 6.62E-05 5.55E-06 U 0.0011 J
0.00381 J 0.00971 J 0.0053 0.00931 J 0.00728 J 0.00554 J 0.0091 J 0.00167 J 0.00031 0.000134 2.52E-05 J 0.00221 J
0.011 J 0.0287 J 0.0128 0.0257 J 0.0201 J 0.0132 J 0.0266 J 0.00419 J 0.000852 0.000295 6.12E-05 0.00503 J

2.83E-05 UJ 3.84E-05 UJ 1E-05 U 1.68E-05 UJ 3.41E-05 UJ 7.42E-06 UJ 2.8E-05 UJ 6.72E-06 UJ 2.17E-05 U 1.35E-05 U 5.9E-06 U 6.87E-06 UJ
0.000617 J 0.00233 J 0.000684 0.00168 J 0.00111 J 0.00113 J 0.00178 J 0.000286 J 3.31E-05 U 1.6E-05 U 5.64E-06 U 0.000381 J
0.00791 J 0.0186 J 0.0155 0.0237 J 0.0245 J 0.0142 J 0.0232 J 0.00428 J 0.00106 0.000357 8.84E-05 0.00583 J

0.000837 J 0.00222 J 0.00177 0.0027 J 0.00233 J 0.00138 J 0.00238 J 0.000475 J 8.36E-05 4.41E-05 6.7E-06 U 0.000609 J
0.00229 J 0.0062 J 0.00629 0.00859 J 0.00949 J 0.00485 J 0.00839 J 0.00156 J 0.00026 0.000161 4E-05 J 0.00225 J
0.0105 J 0.328 J 0.0397 0.156 J 0.121 J 0.288 J 0.532 J 0.00877 J 0.000125 0.000481 7.02E-05 J 0.011 J
0.00999 J 0.308 J 0.0291 0.109 J 0.0915 J 0.181 J 0.332 J 0.00789 J 9.42E-05 0.000479 8.87E-05 0.0109 J

6.69E-05 UJ 0.000943 J 5.38E-05 0.000275 J 0.000215 J 0.000589 J 0.00105 J 2.81E-05 UJ 1.73E-05 U 2.63E-05 U 3.54E-06 U 2.12E-05 J
5.34E-05 UJ 0.0103 J 1.35E-05 U 0.00167 J 0.00234 J 0.00522 J 0.00793 J 0.000169 J 1.29E-05 U 1.72E-05 U 5.37E-06 U 0.000197 J

0.00512 J 0.149 J 0.00607 0.022 J 0.0432 J 0.038 J 0.0707 J 0.00367 J 3.8E-05 J 0.000188 2.51E-05 J 0.00479 J
0.00663 J 0.172 J 0.0121 0.0471 J 0.0654 J 0.086 J 0.155 J 0.00494 J 7.21E-05 J 0.00025 3.41E-05 Z 0.00681 J
0.00196 J 0.0492 J 0.00366 0.0116 J 0.0124 J 0.023 J 0.0412 J 0.00144 J 1.97E-05 J 7.46E-05 Z 1.03E-05 Z 0.00183 J
0.0386 J 0.854 J 0.106 J 0.392 J 0.334 J 0.492 J 0.923 J 0.0293 J 0.000357 0.00175 0.000267 0.0403 J
0.00663 J 0.172 J 0.0121 0.0471 J 0.0654 J 0.086 J 0.155 J 0.00494 J 7.21E-05 J 0.00025 3.41E-05 Z 0.00681 J
0.00131 J 0.022 J 0.00118 0.00333 J 0.0055 J 0.00536 J 0.00947 J 0.000652 J 0.00013 J 3.53E-05 1.75E-05 J 0.00114 J
0.0156 J 0.71 J 0.0746 0.201 J 0.169 J 0.342 J 0.613 J 0.0137 J 0.000166 0.000706 0.000143 0.0153 J
0.0285 J 0.781 J 0.0898 J 0.319 J 0.267 J 0.453 J 0.849 J 0.022 J 0.000251 0.00128 0.000174 0.0288 J
0.00746 J 0.224 J 0.0225 0.0613 J 0.0587 J 0.105 J 0.184 J 0.00609 J 6.99E-05 0.000336 6.7E-05 0.00699 J
0.0105 J 0.328 J 0.0397 0.156 J 0.121 J 0.288 J 0.532 J 0.00877 J 0.000125 0.000481 7.02E-05 J 0.011 J

0.000216 Z 0.00542 J 0.0011 0.00343 J 0.00277 J 0.00189 J 0.00373 J 0.000176 J 1.72E-05 U 2.72E-05 U 3.64E-06 U 0.000219 J
0.00107 J 0.0169 J 0.00378 0.00724 J 0.00862 J 0.0144 J 0.0244 J 0.000886 J 1.72E-05 U 4.04E-05 8.21E-06 J 0.00137 J

6.26E-05 UJ 0.000158 UJ 3.51E-05 U 4.91E-05 UJ 6.99E-05 UJ 4.83E-05 UJ 0.000144 UJ 2.86E-05 UJ 1.65E-05 U 2.68E-05 U 3.48E-06 U 3.54E-05 J
0.0125 J 0.189 J 0.0236 0.093 J 0.1 J 0.158 J 0.279 J 0.0103 J 0.000125 0.000594 0.00011 0.0157 J

6.73E-05 UJ 0.000334 J 9.88E-05 Z 0.000187 J 0.000216 J 0.000299 J 0.000523 J 3.07E-05 UJ 1.71E-05 U 2.89E-05 U 3.71E-06 U 4.49E-05 J
0.000183 J 0.00358 J 0.000947 0.00223 J 6.65E-05 UJ 0.00283 J 0.00398 J 0.000203 J 1.54E-05 U 2.58E-05 U 3.37E-06 U 0.000267 J
0.00311 J 0.137 J 0.00707 0.028 J 0.0216 J 0.0562 J 0.0997 J 0.00194 J 0.000111 UJ 0.000109 J 2.59E-05 J 0.00294 J
0.0202 J 0.257 J 0.0525 0.125 J 0.142 J 0.193 J 0.314 J 0.0144 J 0.000166 0.000818 0.000174 0.018 J
0.00234 J 0.0452 J 0.00341 0.0155 J 0.0156 J 0.0482 J 0.0835 J 0.00154 J 1.95E-05 U 8.8E-05 Z 2.28E-05 J 0.00172 J
0.0115 J 0.165 J 0.0335 0.0857 J 0.0887 J 0.116 J 0.199 J 0.00836 J 0.000104 0.000475 9.44E-05 0.0102 J
0.00149 J 0.0265 J 0.00409 0.013 J 0.0125 J 0.0188 J 0.0322 J 0.000964 J 2.09E-05 U 7.14E-05 Z 1.34E-05 J 0.00123 J
0.061 J 0.579 J 0.117 J 0.313 J 0.323 J 0.411 J 0.689 J 0.0377 J 0.000381 0.00198 U 0.000406 0.0429 J

0.00418 J 0.106 J 0.0193 0.0491 J 0.0465 J 0.0708 J 0.132 J 0.0031 J 5.19E-05 0.000196 3.43E-05 Z 0.00416 J
0.0024 J 0.0382 J 0.00733 0.0208 J 0.0199 J 0.0303 J 0.0535 J 0.00172 J 2.04E-05 U 0.000107 2.38E-05 J 0.00212 J
0.061 J 0.579 J 0.117 J 0.313 J 0.323 J 0.411 J 0.689 J 0.0377 J 0.000381 0.00198 U 0.000406 0.0429 J

0.00731 J 0.137 J 0.0244 0.0686 J 0.0643 J 0.102 J 0.176 J 0.00523 J 6.67E-05 0.000321 5.84E-05 0.00626 J
0.0325 J 0.345 J 0.0761 0.191 J 0.212 J 0.218 J 0.385 J 0.021 J 0.000245 0.00119 0.000231 0.0253 J

0.000205 UJ 0.00623 J 0.000174 0.000509 J 0.000699 J 0.00215 J 0.00385 J 4.78E-05 J 0.000136 UJ 1.57E-05 U 4.14E-06 UJ 8.05E-05 J
0.0103 J 0.0949 J 0.016 0.0459 J 0.0494 J 0.0632 J 0.113 J 0.00591 J 6.08E-05 J 0.000313 5.54E-05 J 0.00691 J
0.0174 J 0.0382 J 0.00425 0.0123 J 0.0262 J 0.019 J 0.0295 J 0.00785 J 4.6E-05 J 0.000343 U 8.35E-05 0.00804 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0456 12A-0458 12A-0459 12A-0460 12A-0461 12A-0462 12A-0464 12A-0469 12A-0471 13B-0503 13B-0507 13B-0511

12A-0456-C1 12A-0458-C3 12A-0459-C2 12A-0460-C1 12A-0461-C3 12A-0462-C5 12A-0464-C4 12A-0469-C2 12A-0471-C6 13B-0503-C1 13B-0507-C2 13B-0511-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
6.76 7.1 7.21 7.32 7.23 7.62 7.62 8.38 8.78 7.22 7.31 8.7

12A-0456-C1AS 12A-0458-C3AS 12A-0459-C2AS 12A-0460-C1AS 12A-0461-C3AS 12A-0462-C5AS 12A-0464-C4AS 12A-0469-C2AS 12A-0471-C6AS 13B-0503-C1AS 13B-0507-C2AS 13B-0511-C3AS
2/9/2012 2/1/2012 1/31/2012 1/11/2012 2/9/2012 1/10/2012 1/11/2012 1/18/2012 1/30/2012 9/30/2013 10/1/2013 10/8/2013

N N N N N N N N N N N N

0.0482 J 0.621 J 0.138 J 0.365 J 0.359 J 0.444 J 0.788 J 0.031 J 0.000489 0.0019 0.000332 0.0376 J
0.0103 J 0.0949 J 0.016 0.0459 J 0.0494 J 0.0632 J 0.113 J 0.00591 J 6.08E-05 J 0.000313 5.54E-05 J 0.00691 J
0.00201 J 0.00403 J 0.000259 0.000693 J 0.00238 J 0.00139 J 0.00181 J 0.00103 J 1.23E-05 U 3.89E-05 5.25E-06 J 0.00103 J

0.000474 J 0.0105 J 0.00064 0.00194 J 0.00255 J 0.00521 J 0.0115 J 0.000418 J 2.17E-05 U 3.16E-05 Z 4.52E-06 U 0.000513 J
0.0164 J 0.184 J 0.0504 J 0.143 J 0.134 J 0.177 J 0.345 J 0.0126 J 0.000137 0.000759 0.000138 0.0183 J

3.7E-05 UJ 0.00294 J 0.000358 0.00123 J 0.0028 J 0.00171 J 0.00344 J 0.000131 Z 2.17E-05 U 1.43E-05 U 4.41E-06 U 0.000225 J
3.65E-05 UJ 0.00168 J 0.000501 0.00116 J 0.00134 J 0.000969 J 0.00124 J 0.00012 J 2.15E-05 U 1.43E-05 U 4.32E-06 U 0.000142 J

0.00366 J 0.0524 J 0.00853 0.0231 J 0.0265 J 0.0338 J 0.0579 J 0.00257 J 2.63E-05 Z 0.000152 3.24E-05 J 0.00321 J
0.00211 J 0.19 J 0.0026 0.00817 J 0.0157 J 0.0295 J 0.0525 J 0.00137 J 0.000142 UJ 6.59E-05 J 1.82E-05 J 0.00193 J
0.00568 J 0.0824 J 0.00791 0.0324 J 0.0354 J 0.102 J 0.174 J 0.00455 J 5.18E-05 0.00028 4.93E-05 0.00651 J
0.0593 J 0.688 J 0.185 J 0.524 J 0.481 J 0.59 J 1.16 J 0.0434 J 0.000511 0.00251 0.00045 0.0611 J
0.00366 J 0.0524 J 0.00853 0.0231 J 0.0265 J 0.0338 J 0.0579 J 0.00257 J 2.63E-05 Z 0.000152 3.24E-05 J 0.00321 J
0.0014 J 0.0178 J 0.00419 0.0122 J 0.0119 J 0.0137 J 0.0265 J 0.00107 J 1.94E-05 U 6.96E-05 1.38E-05 J 0.00155 J
0.0152 J 0.217 J 0.0452 J 0.11 J 0.121 J 0.163 J 0.278 J 0.0112 J 0.000127 0.000653 0.00013 0.0138 J
0.061 J 0.579 J 0.117 J 0.313 J 0.323 J 0.411 J 0.689 J 0.0377 J 0.000381 0.00198 U 0.000406 0.0429 J

0.0376 J 0.325 J 0.115 J 0.301 J 0.288 J 0.325 J 0.62 J 0.028 J 0.000319 0.00159 0.000284 0.0408 J
0.0014 J 0.0268 J 0.00276 0.00794 J 0.0107 J 0.0114 J 0.0227 J 0.00107 J 2E-05 U 6.05E-05 1.02E-05 Z 0.00148 J

0.000571 J 0.00275 J 0.000741 0.00147 J 0.00269 J 0.000787 J 0.00149 J 0.000353 J 1.91E-05 U 2.19E-05 U 3.96E-06 U 0.00045 J
0.0325 J 0.345 J 0.0761 0.191 J 0.212 J 0.218 J 0.385 J 0.021 J 0.000245 0.00119 0.000231 0.0253 J

0.000221 Z 0.0149 J 0.000457 0.0015 J 0.00242 J 0.0046 J 0.00846 J 0.00016 J 0.000129 UJ 1.46E-05 U 3.59E-06 UJ 0.000212 J
0.0593 J 0.688 J 0.185 J 0.524 J 0.481 J 0.59 J 1.16 J 0.0434 J 0.000511 0.00251 0.00045 0.0611 J
0.0202 J 0.257 J 0.0525 0.125 J 0.142 J 0.193 J 0.314 J 0.0144 J 0.000166 0.000818 0.000174 0.018 J

0.000526 J 0.00444 J 0.00123 0.0022 J 0.0042 J 0.00161 J 0.00317 J 0.000359 J 2.07E-05 U 1.9E-05 Z 4.29E-06 U 0.000481 J
2.42E-05 UJ 0.000801 J 0.000182 0.000382 J 0.00104 J 2.07E-05 UJ 0.000717 J 0.00026 J 1.27E-05 U 1.51E-05 U 4.33E-06 U 0.000317 J

0.0593 J 0.688 J 0.185 J 0.524 J 0.481 J 0.59 J 1.16 J 0.0434 J 0.000511 0.00251 0.00045 0.0611 J
0.00366 J 0.0524 J 0.00853 0.0231 J 0.0265 J 0.0338 J 0.0579 J 0.00257 J 2.63E-05 Z 0.000152 3.24E-05 J 0.00321 J
0.0593 J 0.688 J 0.185 J 0.524 J 0.481 J 0.59 J 1.16 J 0.0434 J 0.000511 0.00251 0.00045 0.0611 J
0.00401 J 0.0508 J 0.0319 0.0352 J 0.0364 J 0.0546 J 0.1 J 0.00363 J 3.2E-05 J 0.000172 Z 4.32E-05 J 0.00599 J

3.5E-05 UJ 0.000134 UJ 8.91E-05 U 8.4E-05 UJ 8.69E-05 UJ 9.33E-05 UJ 0.000145 UJ 3.67E-05 UJ 2.18E-05 U 1.62E-05 U 4.68E-06 U 3.62E-05 UJ
0.000284 J 0.00267 J 0.00111 0.00193 J 0.00244 J 0.00196 J 0.00375 J 0.000277 J 1.8E-05 U 1.3E-05 U 3.82E-06 U 0.000355 J
0.00646 J 0.35 J 0.0148 0.0509 J 0.0547 J 0.166 J 0.294 J 0.00464 J 6.73E-05 J 0.000212 J 6.47E-05 J 0.00698 J

3.26E-05 UJ 0.000114 UJ 7.34E-05 U 6.9E-05 UJ 7.59E-05 UJ 7.73E-05 UJ 0.000123 UJ 3.02E-05 UJ 1.88E-05 U 1.27E-05 U 3.92E-06 U 2.96E-05 UJ
3.59E-05 UJ 0.0013 J 0.000175 Z 0.00077 J 0.000681 J 0.0018 J 0.0029 J 0.000103 J 2.26E-05 U 1.7E-05 U 4.95E-06 U 0.000156 J

0.00495 J 0.0524 J 0.0111 0.0373 J 0.0295 J 0.0451 J 0.0856 J 0.00395 J 4.27E-05 J 0.00023 4.56E-05 J 0.005 J
0.0021 J 0.0229 J 0.00631 0.0185 J 0.0159 J 0.0138 J 0.0306 J 0.00165 J 1.77E-05 U 0.000104 9.86E-06 U 0.0021 J
0.0118 J 0.0998 J 0.0305 0.0924 J 0.0748 J 0.0764 J 0.157 J 0.00885 J 0.000105 0.000457 8.64E-05 0.0105 J
0.00761 J 0.000836 UJ 0.0144 0.0487 J 0.0343 J 0.0454 J 0.0938 J 0.00489 J 6.18E-05 J 0.000281 4.69E-05 J 0.0063 J
0.0271 J 0.243 J 0.0592 0.186 J 0.148 J 0.191 J 0.37 J 0.0201 J 0.000225 J 0.00104 0.00019 J 0.0228 J
0.0271 J 0.243 J 0.0592 0.186 J 0.148 J 0.191 J 0.37 J 0.0201 J 0.000225 J 0.00104 0.00019 J 0.0228 J

0.000158 UJ 0.00113 UJ 1.92E-05 U 2.98E-05 UJ 4.48E-05 UJ 9.3E-05 UJ 2.63E-05 UJ 2.85E-05 UJ 1.73E-05 U 2.37E-05 U 8.06E-06 U 0.000298 J
0.000637 J 0.00727 J 0.00187 0.0059 J 0.00484 J 0.00598 J 0.0113 J 0.000579 J 1.65E-05 U 3.89E-05 8.83E-06 U 0.000608 J
0.000314 Z 0.0259 J 0.00073 0.00246 J 0.00331 J 0.00999 J 0.0171 J 0.000223 J 0.000148 UJ 1.65E-05 U 4.45E-06 UJ 0.000337 J

0.0491 J 0.372 J 0.0984 0.284 J 0.233 J 0.23 J 0.481 J 0.033 J 0.000381 0.00167 0.000304 0.0374 J
0.00762 J 0.0468 J 0.0144 0.0411 J 0.0375 J 0.0337 J 0.0763 J 0.00544 J 6.16E-05 0.000259 5.11E-05 0.00529 J
0.00948 J 0.073 J 0.0194 0.0581 J 0.0496 J 0.0418 J 0.0881 J 0.00653 J 8.46E-05 0.000334 6.48E-05 0.00756 J
0.00515 J 0.0109 J 0.00112 0.00309 J 0.00566 J 0.00313 J 0.00538 J 0.00331 J 1.49E-05 U 0.000115 2.69E-05 J 0.00323 J
0.0013 J 0.00421 J 0.000586 0.00149 J 0.00244 J 0.00182 J 0.00345 J 0.000794 J 1.64E-05 U 3.7E-05 8.54E-06 U 0.000834 J
0.0358 J 0.265 J 0.0783 J 0.236 J 0.19 J 0.181 J 0.38 J 0.0247 J 0.000283 0.00118 0.000204 0.0257 J

0.000687 J 0.00631 J 0.00105 0.00333 J 0.00319 J 0.0035 J 0.0062 J 0.000528 J 8.96E-06 U 2.46E-05 Z 5.32E-06 U 0.000609 J
0.0271 J 0.243 J 0.0592 0.186 J 0.148 J 0.191 J 0.37 J 0.0201 J 0.000225 J 0.00104 0.00019 J 0.0228 J

0.000183 UJ 0.000861 UJ 0.000201 0.000788 J 0.00103 J 9.45E-05 UJ 0.0012 J 0.000127 J 1.78E-05 U 2.37E-05 U 8.77E-06 U 0.000225 J
0.0257 J 0.198 J 0.0518 J 0.162 J 0.13 J 0.112 J 0.223 J 0.0179 J 0.000204 0.000937 0.000149 0.0226 J
0.00375 J 0.0152 J 0.0205 0.0337 J 0.016 J 0.0146 J 0.032 J 0.00315 J 0.00015 0.000443 8.74E-05 0.00507 J

1.4 14.9 2.83 7.95 7.23 9.23 16.9 0.884 0.0181 0.0465 0.00942 1.1
1.34 14.3 2.67 7.53 6.88 8.78 16.1 0.84 0.0175 0.044 0.00891 1.04

1.56E-05 0.000124 6.78E-05 8.46E-05 8.72E-05 8.72E-05 0.000191 1.43E-05 1.82E-08 8.77E-08 1.85E-08 1.71E-05
1.59E-05 1.26E-04 6.78E-05 8.48E-05 8.77E-05 8.75E-05 1.91E-04 1.45E-05 1.25E-06 1.50E-06 4.09E-07 1.74E-05
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0456 12A-0458 12A-0459 12A-0460 12A-0461 12A-0462 12A-0464 12A-0469 12A-0471 13B-0503 13B-0507 13B-0511

12A-0456-C1 12A-0458-C3 12A-0459-C2 12A-0460-C1 12A-0461-C3 12A-0462-C5 12A-0464-C4 12A-0469-C2 12A-0471-C6 13B-0503-C1 13B-0507-C2 13B-0511-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
6.76 7.1 7.21 7.32 7.23 7.62 7.62 8.38 8.78 7.22 7.31 8.7

12A-0456-C1AS 12A-0458-C3AS 12A-0459-C2AS 12A-0460-C1AS 12A-0461-C3AS 12A-0462-C5AS 12A-0464-C4AS 12A-0469-C2AS 12A-0471-C6AS 13B-0503-C1AS 13B-0507-C2AS 13B-0511-C3AS
2/9/2012 2/1/2012 1/31/2012 1/11/2012 2/9/2012 1/10/2012 1/11/2012 1/18/2012 1/30/2012 9/30/2013 10/1/2013 10/8/2013

N N N N N N N N N N N N

0.00285 J 0.0567 J 0.0032 0.00753 J 0.0116 J 0.0132 J 0.0243 J 0.00155 J 0.00013 J 6.82E-05 5.17E-05 0.00262 J
0.032 Z 1.11 J 0.0648 J 0.206 J 0.224 J 0.491 J 0.826 J 0.0239 J 0.000273 J 0.00116 J 0.000287 J 0.036 J
0.157 J 4.59 J 0.486 J 1.64 J 1.47 J 2.57 J 4.68 J 0.125 J 0.0015 0.00698 Z 0.00116 Z 0.162 J
0.292 Z 2.44 J 0.637 J 1.88 J 1.55 J 1.66 J 3.27 J 0.215 J 0.00234 0.0111 0.00195 0.248 J
0.367 J 4.13 J 0.953 J 2.51 J 2.52 J 3.22 J 5.81 J 0.25 J 0.00281 Z 0.0142 Z 0.00268 Z 0.321 J
0.271 J 1.6 Z 0.372 Z 1.04 J 0.882 Z 0.814 Z 1.51 J 0.148 J 0.00205 Z 0.00833 Z 0.00176 Z 0.18 J
0.199 J 0.79 J 0.193 J 0.456 J 0.394 J 0.333 J 0.562 J 0.0853 Z 0.00348 Z 0.00435 Z 0.00104 Z 0.107 J
0.065 J 0.193 J 0.0749 0.156 J 0.12 J 0.0867 J 0.163 J 0.0255 J 0.004 0.00163 Z 0.000346 Z 0.0326 J
0.011 J 0.027 J 0.0236 0.0349 J 0.0363 J 0.0204 J 0.034 J 0.00631 J 0.0014 0.000563 0.000128 0.00869 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
13B-0512 13B-0513 13B-0514 2008 CLRC-045 2008 CLRC-048 2008 CLRC-050 2008 CLRC-057 2008 CLRC-106 2008 CLRC-107 LPRC07A LPRC07B LPRC07C

13B-0512-G1 13B-0513-G1 13B-0514-G1 08A-045-C2 08A-048-C2 08A-050-C1 08A-057-C1 08A-106-C1 08A-107-C2 LPRC07A LPRC07B LPRC07C
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR 2R 2R PR PR PR
8.85 8.89 8.92 7 7.44 7.97 8.99 8.03 8.03 6.23 6.87 6.96

13B-0512-G1AS 13B-0513-G1AS 13B-0514-G1AS 08A-0045-C2AS 08A-0048-C2AS 08A-0050-C1AS 08A-0057-C1AS 08A-0106-C1AS 08A-0107-C2AS LPRC07A LPRC07B LPRC07C
9/25/2013 10/2/2013 9/25/2013 8/20/2008 7/31/2008 9/3/2008 8/4/2008 9/22/2008 9/22/2008 8/12/2010 8/12/2010 8/16/2010

N N N N N N N N N N N N

0.00183 J 0.00283 J 0.00111 J 0.00388 J 0.000327 J 0.00306 0.00251 J 8.86E-07 U 3.86E-06 J 0.001 J 0.0012 J 0.00032 
0.000209 J 0.00117 J 0.000197 J 0.00221 J 4.99E-05 J 0.000266 J 0.00167 J 5.6E-06 U 6.55E-06 J 0.00018 J 0.00021 J 8.6E-05 J
0.00209 J 0.00336 J 0.00201 J 0.00579 J 0.000917 J 0.00136 0.00561 J 1.15E-05 J 2.22E-05  J  J  
0.0263 J 0.183 J 0.034 J 0.597 J 0.0109 J 0.00927 0.251 J 0.000358 0.000972  J  J  
0.00167 J 0.00626 J 0.00199 J 0.0237 J 0.00075 J 0.000821 0.0118 J 2.09E-05 J 6.64E-05 0.0026 J 0.0033 J 0.0011 

0.000855 J 0.00168 J 0.000895 J 0.00446 J 0.000374 J 0.000331 J 0.00258 J 5.35E-06 U 1.23E-05 0.0011 J 0.0015 J 0.00042 
0.000245 J 0.000249 J 0.000223 J 0.000584 UJ 0.000111 J 0.000126 J 0.000152 UJ 4.07E-06 U 1.46E-06 U 0.00044 J 0.00063 J 0.00013 J
0.00896 J 0.0803 J 0.0107 J 0.272 J 0.00426 J 0.00297 0.0989 J 9.83E-05 0.000515 0.016 J 0.017 J 0.007 

9.61E-05 UJ 0.000185 J 9.38E-05 UJ 0.000474 UJ 9.13E-06 UJ 3.13E-05 U 0.000106 UJ 4.56E-06 U 2.14E-06 U 2.2E-05 UJ 2.2E-05 UJ 1.6E-05 U
0.00079 J 0.00639 J 0.001 J 0.0457 J 0.000844 J 0.000648 0.0154 J 1.71E-05 J 9.2E-05 0.0022 J 0.0026 J 0.0011 
0.0166 J 0.138 J 0.0211 J 0.027 J 0.000422 J 0.000306 J 0.00893 J 4.65E-06 U 3.37E-05 0.0012 J 0.0013 J 0.00057 
0.0017 J 0.0106 J 0.00218 J 0.423 J 0.00657 J 0.00583 0.183 J 0.000219 0.000656  J  J  
0.00421 J 0.0546 J 0.00507 J 0.079 J 0.00135 J 0.000899 0.0568 J 1.56E-05 UJ 5.94E-05 0.0071 J 0.0087 J 0.0028 
0.0278 J 0.194 J 0.0368 J 0.693 J 0.0111 J 0.00997 0.282 J 0.000572 0.0014 0.035 J 0.037 J 0.018 

9.29E-05 UJ 9.37E-05 UJ 9.07E-05 UJ 0.000435 J 1.49E-05 J 3.3E-05 U 0.000143 UJ 3.82E-06 U 1.37E-06 U 2.5E-05 UJ 2.4E-05 UJ 1.7E-05 U
9.95E-05 UJ 0.000361 J 9.71E-05 UJ 0.000596 UJ 0.00507 J 3.58E-05 U 0.000155 UJ 4.15E-06 U 1.49E-06 U 2.3E-05 UJ 2.2E-05 UJ 1.5E-05 U

0.0263 J 0.183 J 0.034 J 0.597 J 0.0109 J 0.00927 0.251 J 0.000358 0.000972  J  J  
0.000523 J 0.00491 J 0.000641 J 0.0189 J 0.000265 J 0.000204 J 0.00655 J 4.04E-06 U 2.66E-05 0.00083 J 0.00092 J 0.0004 

0.000101 UJ 0.00643 J 9.84E-05 UJ 0.693 J 0.0111 J 0.00997 0.282 J 0.000572 0.0014 2.1E-05 UJ 2E-05 UJ 1.6E-05 U
0.00365 J 0.0361 J 0.00493 J 0.116 J 0.00183 J 0.00152 0.0541 J 4.84E-05 J 0.00021  J  J  

0.000824 J 0.00491 J 0.000945 J 0.116 J 0.00183 J 0.00152 0.0541 J 4.84E-05 J 0.00021 0.0013 J 0.0011 J 0.00045 
0.0211 J 0.166 J 0.0275 J 0.627 J 0.00993 J 0.00699 0.202 J 0.000241 0.00118 0.034 J 0.036 J 0.016 
0.0166 J 0.138 J 0.0211 J 0.423 J 0.00657 J 0.00583 0.183 J 0.000219 0.000656  J  J  
0.00136 J 0.00601 J 0.00188 J 0.01 J 0.000462 J 0.00193 0.00736 J 5.09E-06 U 7.44E-06 J 0.0019 J 0.0025 J 0.00079 

0.000108 J 9.49E-05 UJ 0.000131 J 0.00141 J 4.22E-05 J 3.39E-05 U 0.000677 J 3.93E-06 U 1.41E-06 U 0.00015 J 2.1E-05 UJ 7E-05 
9.45E-05 UJ 9.15E-05 UJ 9.23E-05 UJ 0.000569 UJ 1.29E-05 UJ 3.42E-05 U 0.000148 UJ 3.96E-06 U 1.42E-06 U 2.5E-05 UJ 7.3E-05 J 1.8E-05 U
0.000283 J 0.00251 J 0.000346 J 0.0119 J 0.000185 J 0.00012 J 0.00414 J 4.96E-06 U 1.63E-05 J 0.00049 J 0.00054 J 0.00026 
0.000373 J 0.00325 J 0.000417 J 0.00888 J 0.000152 J 0.000114 J 0.00508 J 4.44E-06 U 1.82E-05 J 0.00072 J 0.00076 J 0.00032 
0.00079 J 0.00639 J 0.001 J 0.027 J 0.000422 J 0.000306 J 0.00893 J 4.65E-06 U 3.37E-05  J  J  
0.0166 J 0.138 J 0.0211 J 0.423 J 0.00657 J 0.00583 0.183 J 0.000219 0.000656  J  J  

0.000101 J 0.000558 J 9.96E-05 J 0.00126 J 0.000189 J 3.55E-05 U 0.00106 J 5.37E-06 U 7.03E-06 J 0.00017 J 0.00017 J 7.6E-05 EMPC-J
0.000103 UJ 0.00011 UJ 9.94E-05 UJ 0.00136 J 3.92E-05 J 3.09E-05 U 0.000389 J 4.51E-06 U 2.12E-06 U 2.6E-05 UJ 2.5E-05 UJ 1.8E-05 U

0.00377 J 0.0231 J 0.00489 J 0.0832 J 0.00205 J 0.00155 0.0308 J 8.73E-05 0.000247 0.0054 J 0.006 J 0.0033 
0.0279 J 0.164 J 0.0341 J 0.556 J 0.0158 J 0.0119 0.207 J 0.000686 0.00204 0.039 J 0.044 J 0.028 
0.00136 J 0.00601 J 0.00188 J 0.01 J 0.000462 J 0.00193 0.00736 J 5.09E-06 U 7.44E-06 J  J  J  
0.00167 J 0.00989 J 0.00201 J 0.0337 J 0.000907 J 0.000682 0.0123 J 2.58E-05 J 9.49E-05 0.0023 J 0.0025 J 0.0015 

0.000312 J 0.00242 J 0.000413 J 0.011 J 0.000188 J 6.52E-05 U 0.00353 J 8.01E-06 J 2.03E-05 0.00043 J 0.00047 J 0.00025 
0.00861 J 0.0522 J 0.0109 J 0.188 J 0.00526 J 0.00389 0.0711 J 0.000259 0.000696 0.011 J 0.012 J 0.0075 

0.000628 J 0.00198 J 0.000673 J 0.00799 J 0.000399 J 0.000304 J 0.00261 J 9.01E-06 U 2.05E-05 0.00081 J 0.00094 J 0.00045 
0.00144 J 0.009 J 0.00186 J 0.0371 J 0.00102 J 0.000778 0.0125 J 3.63E-05 J 0.000115 0.0024 J 0.0029 J 0.0014 
0.0108 J 0.0475 J 0.0123 J 0.138 J 0.00497 J 0.00407 0.0585 J 0.000221 0.000683 0.016 J 0.018 J 0.01 
0.00346 J 0.0182 J 0.00414 J 0.055 J 0.0017 J 0.00148 0.0227 J 8.82E-05 0.000254 0.0057 J 0.0064 J 0.0039 

0.000959 J 0.00657 J 0.00128 J 0.0267 J 0.000578 J 0.000518 0.00886 J 2.05E-05 J 5.14E-05 0.0017 J 0.0019 J 0.00088 
0.0279 J 0.164 J 0.0341 J 0.556 J 0.0158 J 0.0119 0.207 J 0.000686 0.00204  J  J  

0.000588 J 0.00261 J 0.000628 J 0.0112 J 0.000313 J 0.000259 J 0.00318 J 8.22E-06 U 1.79E-05 J 0.00081 J 0.00093 J 0.00041 
4.93E-06 J 3.06E-05 UJ 7.77E-06 J 0.000298 J 6.48E-06 UJ 4.58E-05 U 0.000151 J 4.39E-06 U 8.86E-07 U 2.5E-05 UJ 3E-05 UJ 4E-05 U
0.000588 J 0.00261 J 0.000628 J 0.0112 J 0.000313 J 0.000259 J 0.00318 J 8.22E-06 U 1.79E-05 J  J  J  
0.00467 J 0.0286 J 0.00578 J 0.105 J 0.00328 J 0.00245 0.042 J 0.000128 J 0.000459 0.0065 J 0.0074 J 0.0053 

2.58E-06 UJ 1.76E-05 UJ 2.24E-06 UJ 0.000896 UJ 2.6E-05 UJ 6.27E-05 U 0.000214 UJ 9.44E-06 U 4.11E-06 U 2.3E-05 UJ 2.7E-05 UJ 1.7E-05 U
0.000116 J 0.000465 J 0.000108 J 0.0371 J 0.00102 J 0.000778 0.0125 J 3.63E-05 J 0.000115 0.00013 J 2.3E-05 UJ 1.5E-05 U
0.0012 J 0.00701 J 0.00153 J 0.0215 J 0.000975 J 0.000482 0.00749 J 2.84E-05 J 9.49E-05 0.002 J 0.0023 J 0.0014 

9.29E-06 J 5.38E-05 J 1.19E-05 J 0.000504 UJ 1.59E-05 UJ 4.13E-05 U 0.000152 UJ 5.44E-06 U 2.36E-06 U 1.3E-05 UJ 1.6E-05 UJ 1.2E-05 U
0.00539 J 0.0195 J 0.00566 J 0.0702 J 0.00288 J 0.00211 0.027 J 8.12E-05 0.000263 0.0054 J 0.0064 J 0.004 
0.0245 J 0.117 J 0.0289 J 0.397 J 0.0147 J 0.0113 0.154 J 0.000642 0.00188 0.032 J 0.037 J 0.021 

0.000168 J 0.000217 J 0.000168 J 0.000705 UJ 6.92E-05 J 8.46E-05 J 0.000212 UJ 7.61E-06 U 3.3E-06 U 0.00022 J 0.0003 J 7.4E-05 
0.0245 J 0.117 J 0.0289 J 0.397 J 0.0147 J 0.0113 0.154 J 0.000642 0.00188  J  J  
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
13B-0512 13B-0513 13B-0514 2008 CLRC-045 2008 CLRC-048 2008 CLRC-050 2008 CLRC-057 2008 CLRC-106 2008 CLRC-107 LPRC07A LPRC07B LPRC07C

13B-0512-G1 13B-0513-G1 13B-0514-G1 08A-045-C2 08A-048-C2 08A-050-C1 08A-057-C1 08A-106-C1 08A-107-C2 LPRC07A LPRC07B LPRC07C
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR 2R 2R PR PR PR
8.85 8.89 8.92 7 7.44 7.97 8.99 8.03 8.03 6.23 6.87 6.96

13B-0512-G1AS 13B-0513-G1AS 13B-0514-G1AS 08A-0045-C2AS 08A-0048-C2AS 08A-0050-C1AS 08A-0057-C1AS 08A-0106-C1AS 08A-0107-C2AS LPRC07A LPRC07B LPRC07C
9/25/2013 10/2/2013 9/25/2013 8/20/2008 7/31/2008 9/3/2008 8/4/2008 9/22/2008 9/22/2008 8/12/2010 8/12/2010 8/16/2010

N N N N N N N N N N N N

0.00879 J 0.0574 J 0.0105 J 0.0958 J 0.0024 J 0.00445 0.0579 J 2.1E-05 J 4.29E-05 0.013 J 0.017 J 0.0054 
0.00015 J 0.000217 J 0.000143 J 0.000491 UJ 8.18E-05 J 0.000131 J 0.000148 UJ 5.3E-06 U 2.3E-06 U 0.00028 J 0.00034 J 9.2E-05 
0.0108 J 0.0475 J 0.0123 J 0.138 J 0.00497 J 0.00407 0.0585 J 0.000221 0.000683  J  J  

0.000102 J 0.000215 J 9.21E-05 J 0.000501 UJ 5.53E-05 J 0.000107 J 0.000151 UJ 5.41E-06 U 2.35E-06 U 0.00017 J 0.00023 J 6E-05 
0.0246 J 0.119 J 0.0281 J 0.418 J 0.0151 J 0.0101 0.157 J 0.000543 0.00172 0.045 J 0.051 J 0.032 
0.00102 J 0.00159 J 0.00091 J 0.00388 J 0.000408 J 0.000293 J 0.00174 J 6.31E-06 U 1.01E-05 0.0013 J 0.0015 J 0.00047 

0.000288 J 0.000356 J 0.000282 J 0.000478 UJ 0.000127 J 0.000137 J 0.000261 J 5.16E-06 U 2.24E-06 U 0.00053 J 0.00067 J 0.00056 
0.00293 J 0.02 J 0.00391 J 0.063 J 0.00138 J 0.000972 0.0229 J 3.6E-05 J 0.000139 0.005 J 0.0056 J 0.0027 
0.00293 J 0.02 J 0.00391 J 0.063 J 0.00138 J 0.000972 0.0229 J 3.6E-05 J 0.000139  J  J  
0.00235 J 0.0152 J 0.00295 J 0.0604 J 0.00152 J 0.00119 0.0217 J 6.09E-05 0.000182 0.0036 J 0.004 J 0.0025 

0.000332 J 0.00146 J 0.000357 J 0.00421 J 1.73E-05 UJ 0.000168 J 0.00136 J 6.28E-06 U 2.62E-05 3.3E-05 UJ 4.1E-05 UJ 1.8E-05 U
0.00428 J 0.109 J 0.00766 J 0.253 J 0.00198 J 0.00317 0.109 J 1.89E-05 J 5.08E-05 0.0057 J 0.0058 J 0.0041 

1.72E-06 UJ 1.31E-05 UJ 1.49E-06 UJ 0.556 J 0.0158 J 0.0119 0.207 J 0.000686 0.00204 1.8E-05 UJ 2E-05 UJ 1.2E-05 U
1.65E-06 UJ 1.17E-05 UJ 1.43E-06 UJ 0.000593 UJ 1.72E-05 UJ 4.15E-05 U 0.000141 UJ 6.25E-06 U 2.72E-06 U 1.5E-05 UJ 1.8E-05 UJ 1.1E-05 U
0.000169 Z 0.000839 Z 0.000148 Z 0.00296 J 0.000138 J 6.97E-05 J 0.00164 J 6.21E-06 U 2.7E-06 U 0.00029 EMPC-J 0.00037 EMPC-J 0.00016 EMPC-J

0.0279 J 0.164 J 0.0341 J 0.556 J 0.0158 J 0.0119 0.207 J 0.000686 0.00204  J  J  
0.00185 J 0.0106 J 0.00222 J 0.0365 J 0.0011 J 0.000925 0.014 J 4.1E-05 J 0.000145 0.0022 J 0.0025 J 0.0018 

1.88E-06 UJ 1.32E-05 UJ 1.97E-05 Z 0.000652 UJ 1.89E-05 UJ 4.56E-05 U 0.000155 UJ 6.87E-06 U 2.99E-06 U 1.6E-05 UJ 1.8E-05 UJ 1.2E-05 U
0.00377 J 0.0231 J 0.00489 J 0.0832 J 0.00205 J 0.00155 0.0308 J 8.73E-05 0.000247  J  J  
0.00102 J 0.00571 J 0.00134 J 0.0156 J 0.000506 J 0.000327 J 0.00666 J 1.23E-05 J 5.23E-05 0.0017 J 0.002 J 0.0011 
0.0246 J 0.119 J 0.0281 J 0.418 J 0.0151 J 0.0101 0.157 J 0.000543 0.00172  J  J  

3.46E-05 UJ 0.000128 UJ 4.96E-05 UJ 0.00222 J 0.000161 J 4.47E-05 U 0.000596 J 7.18E-06 U 1.51E-05 J 4.8E-05 UJ 5.7E-05 UJ 2.3E-05 U
0.00626 J 0.105 J 0.0101 J 0.279 J 0.00274 J 0.00515 0.117 J 2.55E-05 J 6.88E-05 0.0076 J 0.0082 J 0.0048 
0.00733 J 0.0303 J 0.00836 J 0.0844 J 0.00395 J 0.00387 0.0416 J 0.000163 0.000546 0.013 J 0.016 J 0.0098 
0.00246 J 0.0107 J 0.0028 J 0.0294 J 0.00114 J 0.00128 0.0132 J 4.84E-05 J 0.000169 0.0033 J 0.0041 J 0.0026 
0.00139 J 0.00551 J 0.00154 J 0.0168 J 0.000705 J 0.000681 0.00757 J 2.34E-05 J 8.43E-05 0.0018 J 0.0024 J 0.0015 
0.00246 J 0.0107 J 0.0028 J 0.0294 J 0.00114 J 0.00128 0.0132 J 4.84E-05 J 0.000169  J  J  

0.01 J 0.0384 J 0.0109 J 0.093 J 0.00448 J 0.00405 0.0451 J 0.000194 0.000617 0.012 J 0.014 J 0.009 
0.000384 J 0.0015 J 0.000429 J 0.00386 J 0.000207 J 0.000166 J 0.0018 J 7.01E-06 U 1.81E-05 0.00056 J 0.0007 J 0.00042 
0.00105 J 0.00412 J 0.00111 J 0.013 J 0.000608 J 0.000535 J 0.00597 J 1.7E-05 J 8.07E-05 0.0017 J 0.0021 J 0.0014 J
0.00559 J 0.0206 J 0.00585 J 0.048 J 0.0024 J 0.00229 0.0249 J 8.86E-05 0.00032 0.0067 J 0.0085 J 0.0052 
0.00194 J 0.00663 J 0.00209 J 0.0183 J 0.00118 J 0.00108 0.00934 J 2.55E-05 J 0.000118 0.0024 J 0.0031 J 0.0018 J
0.00413 J 0.0147 J 0.00444 J 0.0427 J 0.00256 J 0.00208 0.0218 J 9.49E-05 0.000301 0.0054 J 0.0066 J 0.004 J
0.0106 J 0.221 J 0.0175 J 0.643 J 0.00522 J 0.00807 0.262 J 4.97E-05 J 0.000134 0.014 J 0.015 J 0.01 
0.0185 J 0.0727 J 0.0205 J 0.187 J 0.0096 J 0.00814 0.0932 J 0.000346 0.00117 0.034 J 0.044 J 0.026 

6.89E-05 J 0.000317 J 8.26E-05 J 0.00145 J 1.74E-05 UJ 4.86E-05 U 0.000419 J 7E-06 U 2.66E-06 U 0.00011 J 0.00012 J 5.9E-05 
9.28E-05 J 0.000204 J 7.14E-05 J 0.00063 UJ 4.95E-05 J 4.72E-05 U 0.000416 J 6.8E-06 U 2.59E-06 U 8.7E-05 J 0.00011 EMPC-J 5E-05 
0.00484 J 0.0186 J 0.00582 J 0.069 J 0.00326 J 0.00292 0.0324 J 0.000112 0.000387 0.0071 J 0.0078 J 0.0054 
3.82E-05 J 5.04E-05 Z 3.74E-05 Z 0.000535 UJ 3.88E-05 J 4.01E-05 U 0.000111 UJ 5.78E-06 U 2.2E-06 U 6.2E-05 J 7E-05 EMPC-J 5E-05 J
0.00108 J 0.00431 J 0.000902 J 0.069 J 0.00326 J 0.00292 0.0324 J 0.000112 0.000387 3.3E-05 UJ 0.0018 J 0.00076 

1.75E-06 UJ 9.56E-06 UJ 1.64E-06 UJ 0.00052 UJ 1.4E-05 UJ 3.89E-05 U 0.000108 UJ 5.61E-06 U 2.13E-06 U 1.1E-05 UJ 1.7E-05 UJ 8.7E-06 UJ
0.0132 J 0.0438 J 0.0142 J 0.114 J 0.00693 J 0.00518 0.0545 J 0.000231 0.000694 0.016 J 0.02 J 0.011 

4.74E-05 J 7.43E-05 J 5.43E-05 J 0.00045 UJ 2.81E-05 J 3.22E-05 U 0.000101 UJ 4.76E-06 U 1.84E-06 U 7.6E-05 J 7.9E-05 EMPC-J 2.5E-05 J
0.000299 J 0.00127 J 0.000339 J 0.00454 J 0.000176 J 0.000161 J 0.00179 J 6.33E-06 U 1.49E-05 0.00048 J 0.0006 J 0.00035 
0.00169 J 0.0177 J 0.00217 J 0.056 J 0.000573 J 0.0013 0.0223 J 1.84E-05 J 6.86E-05 0.0023 J 0.003 J 0.0015 
0.00142 J 0.00601 J 0.00166 J 0.0171 J 0.000754 J 0.000726 0.00781 J 2.15E-05 J 9.61E-05 0.0022 J 0.0029 J 0.0018 

0.000302 J 0.00129 J 0.000327 J 0.0041 J 0.000151 J 0.000165 J 0.00171 J 5.33E-06 U 2.2E-05 0.00048 J 0.00058 J 0.00036 
6.57E-06 UJ 3.28E-05 UJ 6.1E-06 UJ 0.000551 UJ 1.48E-05 UJ 4.13E-05 U 0.000114 UJ 5.96E-06 U 2.26E-06 U 2.2E-05 UJ 3.9E-05 UJ 1.6E-05 U

0.0185 J 0.0727 J 0.0205 J 0.187 J 0.0096 J 0.00814 0.0932 J 0.000346 0.00117  J  J  
0.00529 J 0.0176 J 0.00612 J 0.0515 J 0.00394 J 0.00232 0.0252 J 6.58E-05 0.000232 0.0063 J 0.0084 J 0.004 
0.00215 J 0.007 J 0.00241 J 0.0211 J 0.00128 J 0.00107 0.0105 J 2.25E-05 J 9.77E-05 0.0024 J 0.0031 J 0.0017 
0.00234 J 0.0086 J 0.00263 J 0.0215 J 0.00176 J 0.00104 J 0.0138 J 3.55E-05 J 0.000131 0.003 J 0.0038 J 0.0023 J

0.000175 J 0.000546 J 0.000195 J 0.0027 J 0.000112 J 9.52E-05 J 0.00101 J 6.79E-06 U 7.07E-06 J 0.00018 J 0.00027 J 0.00017 J
0.00595 J 0.0207 J 0.0067 J 0.0544 J 0.00502 J 0.00266 0.0352 J 8.29E-05 0.000297 0.0089 J 0.0096 J 0.0053 J
0.00595 J 0.0207 J 0.0067 J 0.0544 J 0.00502 J 0.00266 0.0352 J 8.29E-05 0.000297  J  J  J

0.000232 J 0.000942 J 0.000336 J 0.0013 J 7.5E-05 J 0.000554 0.000775 J 1.05E-06 U 2.62E-07 U 0.00034 J 0.00035 J 0.00011 
0.0274 J 0.286 J 0.0389 J 0.849 J 0.0115 J 0.0112 0.419 J 0.000133 0.000483 0.034 J 0.039 J 0.017 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
13B-0512 13B-0513 13B-0514 2008 CLRC-045 2008 CLRC-048 2008 CLRC-050 2008 CLRC-057 2008 CLRC-106 2008 CLRC-107 LPRC07A LPRC07B LPRC07C

13B-0512-G1 13B-0513-G1 13B-0514-G1 08A-045-C2 08A-048-C2 08A-050-C1 08A-057-C1 08A-106-C1 08A-107-C2 LPRC07A LPRC07B LPRC07C
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR 2R 2R PR PR PR
8.85 8.89 8.92 7 7.44 7.97 8.99 8.03 8.03 6.23 6.87 6.96

13B-0512-G1AS 13B-0513-G1AS 13B-0514-G1AS 08A-0045-C2AS 08A-0048-C2AS 08A-0050-C1AS 08A-0057-C1AS 08A-0106-C1AS 08A-0107-C2AS LPRC07A LPRC07B LPRC07C
9/25/2013 10/2/2013 9/25/2013 8/20/2008 7/31/2008 9/3/2008 8/4/2008 9/22/2008 9/22/2008 8/12/2010 8/12/2010 8/16/2010

N N N N N N N N N N N N

0.000646 J 0.00243 J 0.000719 J 0.00623 J 0.000514 J 0.000311 J 0.00337 J 6.66E-06 U 3.08E-05 J 0.00089 J 0.0011 J 0.00068 J
0.000751 J 0.00242 J 0.000842 J 0.00663 J 0.000616 J 0.000314 J 0.00375 J 6.43E-06 U 3.42E-05 0.001 J 0.0014 J 0.00067 J
0.00147 J 0.0045 J 0.00174 J 0.0124 J 0.00131 J 0.000566 0.00772 J 1.36E-05 J 5.38E-05 0.0026 J 0.0027 J 0.0012 J
0.00343 J 0.012 J 0.00395 J 0.0329 J 0.00333 J 0.00147 0.0197 J 4.47E-05 J 0.000182 0.0046 J 0.0055 J 0.003 J
7.86E-06 J 1.33E-05 UJ 8.49E-06 J 0.000507 UJ 1.35E-05 UJ 4.37E-05 U 0.000135 UJ 7.05E-06 U 2.42E-06 U 1.6E-05 UJ 2.8E-05 UJ 1.3E-05 UJ
0.000253 J 0.000934 J 0.000283 J 0.00321 J 0.000211 J 0.000109 J 0.00157 J 7.89E-06 U 9.17E-06 J 0.00038 J 0.00051 J 0.00025 
0.0037 J 0.0116 J 0.00448 J 0.0284 J 0.00337 J 0.00123 0.0397 J 4.29E-05 J 8.05E-05 0.022 J 0.0063 J 0.0021 

0.000378 J 0.00115 J 0.000454 J 0.00491 J 0.000374 J 0.000101 J 0.00449 J 7.89E-06 U 7.49E-06 J 0.0015 J 0.00068 J 0.00029 
0.00139 J 0.00401 J 0.00167 J 0.00826 J 0.00109 J 0.00037 J 0.0148 J 7.55E-06 U 2.03E-05 0.01 J 0.0024 J 0.00074 
0.00711 J 0.141 J 0.011 J 0.417 J 0.00365 J 0.00383 0.233 J 2.78E-05 J 9.62E-05 0.011 J 0.012 J 0.007 
0.00735 J 0.0968 J 0.0105 J 0.266 J 0.00295 J 0.00304 0.143 J 3.71E-05 J 0.00012 0.0084 J 0.0095 J 0.0048 
1.21E-05 J 0.000247 J 1.94E-05 J 0.000918 J 7.27E-06 UJ 3.13E-05 U 0.000538 J 2.57E-06 U 1.05E-06 U 3E-05 UJ 4.5E-05 UJ 2.4E-05 U
0.00015 J 0.00301 J 0.000237 J 0.00678 J 6.53E-05 J 0.000111 J 0.004 J 3.74E-06 U 6.41E-06 J 0.00023 J 0.00018 J 0.00012 
0.00338 J 0.021 J 0.00579 J 0.0474 J 0.00125 J 0.00206 0.0281 J 1.43E-05 J 4.88E-05 0.0037 J 0.0044 J 0.0016 
0.00486 J 0.0457 J 0.00673 J 0.111 J 0.00191 J 0.00265 0.0651 J 1.56E-05 J 6.4E-05 0.0058 J 0.0066 J 0.0028 
0.00139 J 0.0161 J 0.00171 J 0.0382 J 0.000543 J 0.000787 J 0.0167 J 1.25E-05 J 3.27E-05 0.0018 J 0.0019 J 0.0011 
0.0274 J 0.286 J 0.0389 J 0.849 J 0.0115 J 0.0112 0.419 J 0.000133 0.000483  J  J  
0.00486 J 0.0457 J 0.00673 J 0.111 J 0.00191 J 0.00265 0.0651 J 1.56E-05 J 6.4E-05  J  J  

0.000858 J 0.00297 J 0.000927 J 0.00478 J 0.000412 J 0.00306 0.00263 J 1.26E-06 U 2.29E-06 J 0.0011 J 0.0013 J 0.00036 
0.0106 J 0.221 J 0.0175 J 0.643 J 0.00522 J 0.00807 0.262 J 4.97E-05 J 0.000134  J  J  
0.0201 J 0.248 J 0.0288 J 0.768 J 0.00869 J 0.00936 0.389 J 8.11E-05 J 0.0003 0.024 J 0.028 J 0.013 
0.00513 J 0.07 J 0.00628 J 0.197 J 0.00188 J 0.00371 0.0769 J 5.2E-05 8.88E-05 J 0.0059 J 0.006 J 0.0038 
0.00711 J 0.141 J 0.011 J 0.417 J 0.00365 J 0.00383 0.233 J 2.78E-05 J 9.62E-05  J  J  

0.000151 J 0.00116 J 0.000262 J 0.0037 J 6.58E-05 J 8.79E-05 J 0.00186 J 2.53E-06 U 2.92E-06 J 0.00019 J 0.00021 J 9.5E-05 
0.000812 J 0.00843 J 0.00103 J 0.015 J 0.000452 J 0.000197 J 0.00978 J 2.6E-06 U 9.49E-06 J 0.0014 J 0.0014 J 0.00059 
2.07E-05 J 8.53E-05 UJ 2.59E-05 J 0.000405 UJ 7.11E-06 UJ 3.06E-05 U 9.58E-05 UJ 2.51E-06 U 1.03E-06 U 2.4E-05 UJ 3.5E-05 UJ 1.9E-05 U
0.00944 J 0.0943 J 0.0114 J 0.205 J 0.00316 J 0.002 0.104 J 4.08E-05 J 0.000107 0.015 J 0.018 J 0.0065 
2.39E-05 J 0.000263 J 4.07E-05 J 0.000737 J 7.5E-06 UJ 3.23E-05 U 0.000258 J 2.65E-06 U 1.08E-06 U 2.9E-05 UJ 4.3E-05 UJ 2.3E-05 U
0.00015 J 0.00158 J 0.000228 J 0.00038 UJ 6.94E-05 J 7.5E-05 J 0.00214 J 2.35E-06 U 4.28E-06 J 0.0002 J 4.1E-05 UJ 2.2E-05 U
0.00421 J 0.0291 J 0.0037 J 0.0616 J 0.000672 J 0.00319 0.0332 J 1.04E-05 J 3.13E-05 0.003 J 0.0036 J 0.0016 
0.0129 J 0.111 J 0.0163 J 0.456 J 0.00717 J 0.00738 0.204 J 0.000216 0.000766 0.015 J 0.015 J 0.0079 
0.00146 J 0.0248 J 0.00159 J 0.456 J 0.00717 J 0.00738 0.204 J 0.000216 0.000766 0.0019 J 0.0021 J 0.0011 
0.00768 J 0.0638 J 0.0102 J 0.203 J 0.00342 J 0.00348 0.0912 J 9.46E-05 0.000377 0.0096 J 0.01 J 0.0052 
0.00106 J 0.00967 J 0.00135 J 0.0302 J 0.00043 J 0.000523 0.0135 J 1.1E-05 J 4.12E-05 0.0014 J 0.0016 J 0.0007 
0.0323 J 0.229 J 0.0404 J 0.798 J 0.0157 J 0.017 0.337 J 0.000378 0.0014 0.041 J 0.047 J 0.019 
0.00495 J 0.0374 J 0.00666 J 0.154 J 0.00468 J 0.00597 0.0744 J 0.000103 J 0.000305 0.0037 J 0.004 J 0.0024 
0.00163 J 0.016 J 0.00225 J 0.053 J 0.000854 J 0.00108 0.025 J 2.11E-05 J 9.2E-05 0.0019 J 0.0018 J 0.0011 
0.0323 J 0.229 J 0.0404 J 0.798 J 0.0157 J 0.017 0.337 J 0.000378 0.0014  J  J  
0.00471 J 0.0553 J 0.00641 J 0.181 J 0.0024 J 0.00231 0.0849 J 4.19E-05 J 0.000246 0.0052 J 0.0057 J 0.0029 
0.0191 J 0.135 J 0.0251 J 0.468 J 0.00923 J 0.00936 0.202 J 0.00021 0.00078 0.025 J 0.028 J 0.012 

5.52E-05 J 0.000805 J 9.41E-05 J 0.00102 J 2.31E-05 J 0.000357 J 0.00125 J 5.37E-06 U 1.16E-06 J 6.2E-05 J 8.7E-05 J 4.3E-05 J
0.00546 J 0.0358 J 0.00665 J 0.11 J 0.00261 J 0.00316 0.0523 J 6.58E-05 0.000208 0.0075 J 0.0085 J 0.0035 
0.00461 J 0.0147 J 0.00486 J 0.154 J 0.00468 J 0.00597 0.0744 J 0.000103 J 0.000305 0.0087 J 0.011 J 0.0028 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
13B-0512 13B-0513 13B-0514 2008 CLRC-045 2008 CLRC-048 2008 CLRC-050 2008 CLRC-057 2008 CLRC-106 2008 CLRC-107 LPRC07A LPRC07B LPRC07C

13B-0512-G1 13B-0513-G1 13B-0514-G1 08A-045-C2 08A-048-C2 08A-050-C1 08A-057-C1 08A-106-C1 08A-107-C2 LPRC07A LPRC07B LPRC07C
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR 2R 2R PR PR PR
8.85 8.89 8.92 7 7.44 7.97 8.99 8.03 8.03 6.23 6.87 6.96

13B-0512-G1AS 13B-0513-G1AS 13B-0514-G1AS 08A-0045-C2AS 08A-0048-C2AS 08A-0050-C1AS 08A-0057-C1AS 08A-0106-C1AS 08A-0107-C2AS LPRC07A LPRC07B LPRC07C
9/25/2013 10/2/2013 9/25/2013 8/20/2008 7/31/2008 9/3/2008 8/4/2008 9/22/2008 9/22/2008 8/12/2010 8/12/2010 8/16/2010

N N N N N N N N N N N N

0.0293 J 0.266 J 0.0397 J 0.926 J 0.0139 J 0.0135 0.378 J 0.000375 0.00142 0.033 J 0.034 J 0.016 
0.00546 J 0.0358 J 0.00665 J 0.11 J 0.00261 J 0.00316 0.0523 J 6.58E-05 0.000208  J  J  

0.000572 J 0.00107 J 0.000546 J 0.00193 J 0.000331 J 0.000392 J 0.00128 J 5.27E-06 U 6.03E-06 J 0.0012 J 0.0018 J 0.00036 
0.000286 J 0.00375 J 0.000323 J 0.022 J 0.00023 J 0.000282 J 0.00941 J 4.69E-06 U 1E-05 0.00041 J 0.00051 J 0.00022 
0.0115 J 0.113 J 0.0141 J 0.38 J 0.00507 J 0.00398 0.155 J 0.000146 0.000744 0.013 J 0.014 J 0.0062 

0.000144 J 0.00113 J 0.000178 J 0.00308 J 6.4E-05 J 7.28E-05 J 0.00183 J 4.47E-06 U 2E-06 U 0.0002 J 0.00023 J 8.5E-05 
0.000104 J 0.000436 J 0.000136 J 0.000743 J 3.18E-05 J 3.98E-05 J 0.000383 J 4.45E-06 U 3.41E-06 J 0.00014 J 0.00013 J 6.1E-05 
0.00242 J 0.02 J 0.00313 J 0.0645 J 0.00112 J 0.00134 0.0294 J 3.59E-05 J 0.00012 0.0033 J 0.0035 J 0.0018 
0.00162 J 0.0136 J 0.0031 J 0.0234 J 0.000525 J 0.00372 0.0186 J 4.27E-06 J 1.39E-05 0.0017 J 0.0021 J 0.0008 
0.00407 J 0.0564 J 0.0043 J 0.19 J 0.00215 J 0.00163 0.0879 J 4.3E-05 J 9.6E-05 0.005 J 0.0055 J 0.0023 
0.0398 J 0.399 J 0.0501 J 1.45 J 0.0189 J 0.0156 0.581 J 0.00042 0.00268 0.048 J 0.052 J 0.022 
0.00242 J 0.02 J 0.00313 J 0.0645 J 0.00112 J 0.00134 0.0294 J 3.59E-05 J 0.00012  J  J  

0.000982 J 0.00832 J 0.00121 J 0.0289 J 0.000438 J 0.000459 0.0126 J 8.66E-06 J 6.23E-05 0.0014 J 0.0016 J 0.00064 
0.0103 J 0.0946 J 0.0131 J 0.347 J 0.00493 J 0.00465 0.146 J 0.000184 0.00066 0.014 J 0.015 J 0.0075 
0.0323 J 0.229 J 0.0404 J 0.798 J 0.0157 J 0.017 0.337 J 0.000378 0.0014  J  J  
0.0254 J 0.222 J 0.0311 J 0.768 J 0.0113 J 0.00889 0.306 J 0.00029 0.00186 0.028 J 0.03 J 0.013 

0.000903 J 0.00742 J 0.00126 J 0.0228 J 0.000404 J 0.000432 0.0102 J 1.01E-05 J 3.1E-05 0.0011 J 0.0013 J 0.00047 
0.000275 J 0.000679 J 0.000365 J 0.00195 J 0.000154 J 0.000129 J 0.000886 J 4.05E-06 U 9.22E-06 J 0.00041 J 0.00053 J 0.00015 
0.0191 J 0.135 J 0.0251 J 0.468 J 0.00923 J 0.00936 0.202 J 0.00021 0.00078  J  J  

0.000164 J 0.00218 J 0.000268 J 0.00451 J 6.55E-05 J 0.00112 0.00369 J 5.19E-06 U 2.51E-06 J 0.0002 J 0.00027 J 0.00012 J
0.0398 J 0.399 J 0.0501 J 1.45 J 0.0189 J 0.0156 0.581 J 0.00042 0.00268  J  J  
0.0129 J 0.111 J 0.0163 J 0.456 J 0.00717 J 0.00738 0.204 J 0.000216 0.000766  J  J  

0.000312 J 0.00121 J 0.000447 J 0.00414 J 0.000161 J 0.000146 J 0.00187 J 4.35E-06 U 1.5E-05 0.00038 J 0.00043 J 0.00017 
0.000203 J 0.000562 J 0.000244 J 0.0302 J 0.00043 J 0.000523 0.0135 J 1.1E-05 J 4.12E-05 0.00022 J 0.00036 J 9.6E-05 
0.0398 J 0.399 J 0.0501 J 1.45 J 0.0189 J 0.0156 0.581 J 0.00042 0.00268  J  J  
0.00242 J 0.02 J 0.00313 J 0.0645 J 0.00112 J 0.00134 0.0294 J 3.59E-05 J 0.00012  J  J  
0.0398 J 0.399 J 0.0501 J 1.45 J 0.0189 J 0.0156 0.581 J 0.00042 0.00268  J  J  
0.0037 J 0.038 J 0.00451 J 0.0689 J 0.00209 J 0.000809 0.0463 J 2.86E-05 J 0.00014 0.006 J 0.0064 J 0.0025 

1.31E-05 UJ 8.52E-05 UJ 1.55E-05 UJ 0.000591 UJ 1.12E-05 UJ 3.97E-05 U 0.000126 UJ 4.62E-06 U 2.07E-06 U 2.2E-05 UJ 3.2E-05 UJ 1.5E-05 U
0.000224 J 0.00157 J 0.000333 J 0.00598 J 0.000104 J 0.000108 J 0.00238 J 4.05E-06 U 1.49E-05 J 0.00029 J 0.00027 J 0.00014 
0.00501 J 0.0745 J 0.00767 J 0.143 J 0.00167 J 0.00918 0.111 J 1.4E-05 J 4.56E-05 0.0058 J 0.0074 J 0.0033 

1.13E-05 UJ 6.78E-05 UJ 1.33E-05 UJ 0.000506 UJ 9.56E-06 UJ 3.4E-05 U 0.000108 UJ 3.96E-06 U 1.78E-06 U 2.2E-05 UJ 3.2E-05 UJ 1.5E-05 U
7.72E-05 J 0.00108 J 7.92E-05 J 0.000579 UJ 4.13E-05 J 3.54E-05 U 0.00149 J 4.26E-06 U 1.96E-06 U 0.00014 J 0.00016 J 5.8E-05 
0.00318 J 0.0307 J 0.00401 J 0.0998 J 0.00137 J 0.00133 0.0442 J 4.75E-05 J 0.000191 0.0044 J 0.0045 J 0.0023 
0.00129 J 0.01 J 0.00249 J 0.355 J 1.8E-05 UJ 0.00593 0.15 J 0.000208 0.000612 0.0021 J 0.0018 J 0.00089 
0.00714 J 0.0586 J 0.00961 J 0.182 J 0.00276 J 0.00257 0.0762 J 0.000144 0.000353 0.0086 J 0.0089 J 0.0048 
0.00365 J 0.0361 J 0.00493 J 0.116 J 0.00183 J 0.00152 0.0541 J 4.84E-05 J 0.00021 0.0061 J 0.0068 J 0.0035 
0.0166 J 0.138 J 0.0211 J 0.423 J 0.00657 J 0.00583 0.183 J 0.000219 0.000656 0.024 J 0.026 J 0.012 
0.0166 J 0.138 J 0.0211 J 0.423 J 0.00657 J 0.00583 0.183 J 0.000219 0.000656  J  J  

0.000146 UJ 0.000395 J 0.000142 UJ 0.0936 J 0.0019 J 0.00183 0.0416 J 7.3E-05 J 0.00021 3.3E-05 UJ 3.2E-05 UJ 2.6E-05 U
0.000419 J 0.0039 J 0.000568 J 0.0137 J 0.000175 J 0.000187 J 0.00607 J 6.1E-06 U 2.04E-05 J 0.00053 J 0.00059 J 0.00035 
0.000276 J 0.00419 J 0.000442 J 0.00653 J 9.7E-05 J 0.00107 0.00576 J 5.21E-06 U 3.15E-06 J 0.00031 J 0.00036 J 0.00018 J
0.0263 J 0.183 J 0.034 J 0.597 J 0.0109 J 0.00927 0.251 J 0.000358 0.000972 0.038 J 0.042 J 0.02 
0.00428 J 0.0283 J 0.00541 J 0.0936 J 0.0019 J 0.00183 0.0416 J 7.3E-05 J 0.00021 0.0073 J 0.0078 J 0.0033 
0.00555 J 0.0328 J 0.00689 J 0.0967 J 0.00201 J 0.00179 0.0417 J 6.71E-05 0.000168 0.0073 J 0.0081 J 0.0037 
0.00209 J 0.00336 J 0.00201 J 0.00579 J 0.000917 J 0.00136 0.00561 J 1.15E-05 J 2.22E-05 0.0029 J 0.0038 J 0.00096 

0.000589 J 0.00148 J 0.000611 J 0.00419 J 0.0003 J 0.000307 J 0.0024 J 6.1E-06 U 1.18E-05 J 0.001 J 0.0014 J 0.00038 
0.0197 J 0.142 J 0.0263 J 0.477 J 0.00857 J 0.00747 0.204 J 0.000459 0.00107 0.025 J 0.025 J 0.014 

0.000376 J 0.0025 J 0.000448 J 0.00815 J 0.000203 J 0.000216 J 0.003 J 4.56E-06 U 1.92E-05 0.00058 J 0.00065 J 0.00031 J
0.0166 J 0.138 J 0.0211 J 0.423 J 0.00657 J 0.00583 0.183 J 0.000219 0.000656  J  J  
0.00018 J 0.000954 J 0.000165 J 0.0237 J 0.00075 J 0.000821 0.0118 J 2.09E-05 J 6.64E-05 3.1E-05 UJ 3E-05 UJ 2.4E-05 U
0.0149 J 0.0938 J 0.0181 J 0.355 J 1.8E-05 UJ 0.00593 0.15 J 0.000208 0.000612 0.016 J 0.018 J 0.0088 
0.00375 J 0.014 J 0.00377 J 0.0176 J 0.00151 J 0.00053 0.031 J 1.29E-05 U 2.7E-05 0.045 J 0.0053 J 0.0017 

0.774 6.03 0.976 18.9 0.372 0.356 8.33 0.0105 0.037 1.1 1.17 0.585 
0.735 5.71 0.927 17.8 0.353 0.344 7.94 0.0101 0.0348 1.04 1.1 0.554 

1.15E-05 6.84E-05 1.18E-05 0.00023 2.45E-05 4.33E-07 0.000139 1.45E-08 1.23E-06 1.94E-05 1.96E-05 8.7E-06 
1.17E-05 6.93E-05 1.20E-05 2.30E-04 2.45E-05 4.04E-06 1.39E-04 5.07E-07 1.23E-06 1.97E-05 1.99E-05 8.83E-06
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
13B-0512 13B-0513 13B-0514 2008 CLRC-045 2008 CLRC-048 2008 CLRC-050 2008 CLRC-057 2008 CLRC-106 2008 CLRC-107 LPRC07A LPRC07B LPRC07C

13B-0512-G1 13B-0513-G1 13B-0514-G1 08A-045-C2 08A-048-C2 08A-050-C1 08A-057-C1 08A-106-C1 08A-107-C2 LPRC07A LPRC07B LPRC07C
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR 2R 2R PR PR PR
8.85 8.89 8.92 7 7.44 7.97 8.99 8.03 8.03 6.23 6.87 6.96

13B-0512-G1AS 13B-0513-G1AS 13B-0514-G1AS 08A-0045-C2AS 08A-0048-C2AS 08A-0050-C1AS 08A-0057-C1AS 08A-0106-C1AS 08A-0107-C2AS LPRC07A LPRC07B LPRC07C
9/25/2013 10/2/2013 9/25/2013 8/20/2008 7/31/2008 9/3/2008 8/4/2008 9/22/2008 9/22/2008 8/12/2010 8/12/2010 8/16/2010

N N N N N N N N N N N N

0.00292 J 0.00674 J 0.00237 J 0.00996 0.000814 0.00667 0.00591 1.26E-06 U 6.15E-06 0.0024 J 0.0029 J 0.00079 
0.0259 J 0.244 J 0.0329 J 0.427 0.00731 0.0262 0.297 4.97E-05 0.000214 0.033 J 0.042 J 0.015 J
0.11 J 1.49 J 0.16 J 4.16 0.0467 0.0568 2 0.000527 0.00169 0.14 J 0.16 J 0.079 
0.172 J 1.25 J 0.22 J 4.21 0.0713 0.0622 1.7 0.00258 0.00788 0.24 J 0.26 J 0.12 EMPC-J
0.227 J 1.97 J 0.287 J 6.74 0.108 0.103 2.86 0.00268 0.0121 0.28 J 0.3 J 0.13 
0.131 J 0.686 Z 0.156 J 2.35 0.0757 0.0563 0.891 0.003 0.00923 0.19 EMPC-J 0.22 EMPC-J 0.13 EMPC-J

0.0742 J 0.281 J 0.0814 J 0.747 0.0382 0.0333 0.364 0.00137 0.00464 0.11 J 0.14 EMPC-J 0.082 J
0.0225 J 0.0766 J 0.0256 J 0.213 0.0181 0.00996 0.122 0.000265 0.00107 0.03 J 0.036 J 0.019 J
0.00547 J 0.0168 J 0.0066 J 0.0416 0.00483 0.0017 0.059 4.29E-05 0.000108 0.034 J 0.0093 J 0.0031 

0.063 UJ 0.00184 UJ 0.0041 UJ 0.0536 UJ 0.00047 U 0.00052 U 0.098 UJ 0.11 UJ 0.06 U
0.063 UJ 0.00184 UJ 0.0041 UJ 0.0536 UJ 0.00047 U 0.00052 U 0.098 UJ 0.11 UJ 0.06 U
0.063 UJ 0.00184 UJ 0.0041 UJ 0.0536 UJ 0.00047 U 0.00052 U 0.098 UJ 0.11 UJ 0.06 U
4.9 JN 0.148 JN 0.097 JN 4.25 JN 0.0026 JN 0.00052 U 0.37 J 0.36 J 0.31 

0.063 UJ 0.00184 UJ 0.0041 UJ 0.0536 UJ 0.00047 UJ 0.00052 UJ 0.098 UJ 0.11 UJ 0.06 U
2 JN 0.0991 JN 0.16 JN 1.7 JN 0.014 JN 0.021 JN 0.58 J 0.73 J 0.47 

0.86 JN 0.0612 JN 0.047 JN 0.581 JN 0.0045 JN 0.014 JN 0.23 J 0.33 J 0.23 
0.063 UJ 0.00184 UJ 0.0041 UJ 0.0536 UJ 0.00047 UJ 0.00052 UJ 0.098 UJ 0.11 UJ 0.06 U
0.063 UJ 0.00184 UJ 0.0041 UJ 0.0536 UJ 0.00047 UJ 0.00052 UJ 0.098 UJ 0.11 UJ 0.06 U
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.4 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
6.9 7.51 8.36 6.81 8.48 6.65 6.94 7.05 7.33 7.43 8.71 8.89

LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
8/12/2010 8/13/2010 8/13/2010 11/12/2009 11/11/2009 11/4/2009 11/3/2009 11/3/2009 11/4/2009 11/3/2009 11/2/2009 11/2/2009

N N N N N N N N N N N N

0.0012 J 0.0017 J 0.00076 J 4.1E-06 U 0.00088 J 0.0098 J 0.0031 J 0.0015 J 0.001 J 0.0015 J 0.00074 J 0.00014 J
0.0002 J 0.00039 J 0.00014 J 0.00012 J 0.00015 J 0.0014 J 0.0005 J 0.00022 J 0.00017 J 0.0002 J 0.00012 J 3.6E-05 J

 J  J  J   J  J  J  J  J  J  J  
 J  J  J   J  J  J  J  J  J  J  

0.0034 J 0.0028 J 0.0019 J 0.0026 0.0032 J 0.0065 J 0.0032 J 0.0021 J 0.0022 J 0.0033 J 0.0022 J 0.00026 
0.0016 J 0.0012 J 0.00087 J 0.001 0.0013 J 0.0028 J 0.0016 J 0.00099 J 0.001 J 0.0012 J 0.00091 J 5E-05 
0.00065 J 0.00046 J 0.00034 J 0.00021 0.0003 J 0.00081 J 0.00068 J 0.00044 J 0.00031 J 0.00016 J 0.00025 J 6.9E-06 J
0.016 J 0.018 J 0.012 J 0.0075 0.012 J 0.032 J 0.015 J 0.0097 J 0.0099 J 0.024 J 0.0095 J 0.0023 

3.3E-05 UJ 2.1E-05 UJ 1.7E-05 UJ 4.5E-06 U 6.5E-06 UJ 0.00011 J 3.5E-05 J 7.3E-06 UJ 1E-05 UJ 4.2E-05 J 4.8E-06 UJ 4.8E-06 ZJ
0.0024 J 0.0028 J 0.0019 J 0.00074 0.001 J 0.0029 J 0.0013 J 0.00088 J 0.0009 J 0.0021 J 0.00089 J 0.0002 
0.0012 J 0.0014 J 0.00095 J   J  J  J  J  J  J  J  

 J  J  J 0.0014 0.0019 J 0.0077 J 0.0026 J 0.0017 J 0.0018 J 0.0044 J 0.0017 J 0.00034 
0.0081 J 0.01 J 0.0058 J 0.0046 J 0.0054 J 0.023 J 0.012 J 0.006 J 0.0059 J 0.017 J 0.0068 J 0.0015 J
0.037 J 0.037 J 0.027 J 0.027 0.031 J 0.083 J 0.038 J 0.024 J 0.026 J 0.062 J 4.1E-06 UJ 0.0051 

3.7E-05 UJ 2.3E-05 UJ 1.8E-05 UJ 2.3E-05 5.1E-06 UJ 0.00012 J 4.5E-05 J 5.9E-06 UJ 3.1E-05 J 5.5E-05 J 3E-05 J 2E-06 U
3.5E-05 UJ 2E-05 UJ 1.6E-05 UJ 4.7E-06 U 7E-06 UJ 0.00028 J 0.00011 J 9.5E-05 J 9.6E-05 J 0.00018 ZJ 4.6E-06 UJ 1.4E-05 

 J  J  J   J  J  J  J  J  J  J  
0.00087 J 0.0012 J 0.00071 J 0.00043 0.00068 J 0.0023 J 0.00093 J 0.00058 J 0.00061 J 0.0015 J 0.00056 J 0.00017 

3.1E-05 UJ 2.1E-05 UJ 1.7E-05 UJ 4.9E-06 U 7.3E-06 UJ 0.0016 J 0.00072 J 0.00026 J 0.00071 J 0.0012 J 0.027 J 0.00011 
 J  J  J   J  J  J  J  J  J  J  

0.0011 J 0.001 J 0.0011 J 0.0008 8.2E-06 UJ 0.0026 J 0.0011 J 0.00085 J 0.00091 J 0.0018 J 4.9E-06 UJ 0.00019 
0.036 J 0.041 J 0.028 J 0.019 0.027 J 0.086 J 0.035 J 0.024 J 0.024 J 0.062 J 0.022 J 0.005 

 J  J  J   J  J  J  J  J  J  J  
0.0024 J 0.0059 J 0.0014 J 0.001 J 0.0012 J 0.019 J 0.0033 J 0.0018 J 0.0015 J 0.0016 J 0.0016 J 0.00013 J

3.2E-05 UJ 0.00016 J 1.5E-05 UJ 4.4E-06 U 6.4E-06 UJ 0.0005 J 0.00017 J 0.00012 J 0.00012 J 0.00022 J 0.00011 J 2.5E-06 U
3.7E-05 UJ 4.5E-05 J 3.4E-05 J 2.1E-05 2.8E-05 J 7.2E-05 J 3.8E-05 J 2.4E-05 J 2.3E-05 J 1.6E-05 J 2.5E-05 J 1.9E-06 U
0.00053 J 0.00059 J 0.0004 J 0.00035 0.0004 J 0.0016 J 0.00071 J 0.00046 J 0.00047 J 0.0012 J 0.00038 J 0.00012 
0.00073 J 0.00086 J 0.00061 J 0.00044 0.00057 J 0.0015 J 0.00071 J 0.00048 J 0.00047 J 0.00099 J 0.00048 J 0.00011 

 J  J  J   J  J  J  J  J  J  J  
 J  J  J   J  J  J  J  J  J  J  

0.00018 J 0.00014 J 0.00014 J 0.00011 J 0.00011 J 0.00031 J 0.00019 J 0.0001 J 0.00011 J 0.00022 J 9.7E-05 J 1.9E-05 J
3.3E-05 UJ 2.4E-05 UJ 1.6E-05 UJ 5E-06 U 8.5E-06 UJ 8.7E-06 UJ 1.4E-05 UJ 9.5E-06 UJ 1.2E-05 UJ 4.3E-06 UJ 6.3E-05 J 3.5E-06 U

0.0058 J 0.0066 J 0.0048 J 0.0054 0.005 J 0.014 J 0.0066 J 0.0042 J 0.0044 J 0.011 J 0.0049 J 0.00081 
0.046 J 0.048 J 0.037 J 0.042 J 0.035 J 0.1 J 0.052 J 0.033 J 0.033 J 0.07 J 0.03 J 0.0056 

 J  J  J  J  J  J  J  J  J  J  J  J
0.0027 J 0.0028 J 0.0021 J 0.0027 0.0025 J 0.0078 J 0.0036 J 0.0022 J 0.0023 J 0.0052 J 0.0019 J 0.00042 
0.00045 J 0.00049 J 0.00036 J 0.00046 0.00049 J 0.0012 J 0.00061 J 0.00037 J 0.00038 J 0.00091 J 0.00035 J 7.9E-05 
0.013 J 0.013 J 0.0093 J 0.014 0.012 J 0.034 J 0.017 J 0.01 J 0.011 J 0.024 J 0.0092 J 0.0018 
0.001 J 0.00089 J 0.0007 J 0.0008 0.00073 J 0.0025 J 0.0011 J 0.00064 J 0.00067 J 0.0013 J 0.00065 J 7.8E-05 

0.0029 J 0.0026 J 0.0018 J 0.0027 0.0023 J 0.0063 J 0.0031 J 0.0019 J 0.002 J 0.0042 J 0.0021 J 0.00032 
0.019 J 0.016 J 0.012 J 0.021 0.017 J 0.04 J 0.023 J 0.014 J 0.014 J 0.026 J 0.012 J 0.0017 

0.0069 J 0.0066 J 0.0048 J 0.0057 0.0047 J 0.014 J 0.008 J 0.0053 J 0.0046 J 0.0089 J 0.0043 J 0.00075 
0.0019 J 0.002 J 0.0017 J 0.0011 0.001 J 0.0032 J 0.0016 J 0.0011 J 0.00096 ZJ 0.0026 J 0.0011 J 0.00023 

 J  J  J  J  J  J  J  J  J  J  J  
0.00096 J 0.00095 J 0.00069 J 0.00057 0.00061 J 0.0019 J 0.00085 J 0.00053 J 0.00056 J 0.0012 J 0.00055 J 8.5E-05 

3.8E-05 UJ 3.9E-05 UJ 2.8E-05 UJ 7.6E-06 U 8.8E-06 UJ 5E-05 J 6E-06 UJ 6.7E-06 UJ 4.2E-06 UJ 7.4E-05 J 2.6E-06 UJ 5.6E-06 U
 J  J  J   J  J  J  J  J  J  J  

0.0078 J 0.0075 J 0.0059 J 0.0092 0.0066 J 0.019 J 0.011 J 0.0065 J 0.0064 J 0.013 J 0.0055 J 0.001 
4.3E-05 UJ 2.6E-05 UJ 2E-05 UJ 2.4E-06 U 5.4E-06 UJ 4.3E-06 UJ 2.3E-06 UJ 2.3E-06 UJ 3E-06 UJ 2.1E-05 J 2.8E-06 UJ 1.3E-06 U
3.8E-05 UJ 2.3E-05 UJ 0.0001 J 2.2E-06 U 5.1E-06 UJ 0.00017 J 0.00012 J 5.5E-05 J 8E-05 J 0.0002 J 2.4E-06 UJ 1.2E-05 J

0.0023 J 0.0021 J 0.0016 J 0.0025 0.002 J 0.0047 J 0.0027 J 0.0017 J 0.0016 J 0.0033 J 0.0016 J 0.00026 
2.3E-05 UJ 1.7E-05 UJ 1.3E-05 UJ 1.7E-06 U 3.7E-06 UJ 4E-05 J 2.1E-05 J 1.5E-05 J 2.6E-06 UJ 3.2E-05 J 1.2E-05 J 1.3E-06 U

0.0068 J 0.007 J 0.0054 J 0.006 0.005 J 0.017 J 0.0076 J 0.0047 J 0.0048 J 0.0094 J 0.0047 J 0.00062 
0.039 J 0.033 J 0.027 J 0.038 0.032 J 0.078 J 0.045 J 0.028 J 0.028 J 0.053 J 0.025 J 0.0037 

0.00033 J 0.0002 J 0.00017 J 0.00011 0.00014 J 0.00039 J 0.0002 J 0.00012 J 0.00012 J 0.00016 J 0.00012 J 5.1E-06 J
 J  J  J   J  J  J  J  J  J  J  
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.4 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
6.9 7.51 8.36 6.81 8.48 6.65 6.94 7.05 7.33 7.43 8.71 8.89

LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
8/12/2010 8/13/2010 8/13/2010 11/12/2009 11/11/2009 11/4/2009 11/3/2009 11/3/2009 11/4/2009 11/3/2009 11/2/2009 11/2/2009

N N N N N N N N N N N N

0.016 J 0.021 J 0.0099 J 0.0087 J 0.0095 J 0.052 J 0.022 J 0.011 J 0.011 J 0.014 J 0.011 J 0.0015 J
0.00033 J 0.00025 J 0.00023 J 9.9E-05 0.00012 J 0.00031 J 0.00023 J 0.00014 J 0.00013 J 0.00013 J 0.00013 J 7.1E-06 J

 J  J  J   J  J  J  J  J  J  J  
0.00025 J 0.00018 J 0.00015 J 0.00011 0.00013 J 0.0003 J 0.00024 J 0.00014 J 0.00013 J 9.7E-05 J 0.00013 J 6.9E-06 J
0.055 J 0.052 J 0.042 J 0.035 J 0.028 J 0.086 J 0.046 J 0.029 J 0.028 J 0.055 J 0.03 J 0.0039 

0.0016 J 0.0012 J 0.001 J 0.0011 0.0013 J 0.0032 J 0.0019 J 0.0011 J 0.0012 J 0.0016 J 0.00092 J 6.5E-05 
0.00065 J 0.0037 J 0.00045 J 0.0008 0.00034 J 0.0087 J 0.00063 J 0.00061 J 0.00035 J 0.00019 J 0.00031 J 1E-05 
0.0055 J 0.0062 J 0.0045 J 0.0036 0.0039 J 0.013 J 0.0052 J 0.0035 J 0.0035 J 0.0082 J 0.0034 J 0.00065 

 J  J  J   J  J  J  J  J  J  J  
0.0041 J 0.0045 J 0.0034 J 0.0038 0.0033 J 0.011 J 0.0049 J 0.0031 J 0.0031 J 0.0066 J 0.003 J 0.00057 

3.3E-05 UJ 3.3E-05 UJ 2.8E-05 UJ 0.00054 J 0.00032 J 3.4E-05 UJ 2.6E-05 UJ 0.00052 J 1.9E-05 UJ 2.9E-05 UJ 0.00039 J 4.1E-06 U
0.006 J 0.018 J 0.0041 J 0.0019 0.0044 J 0.046 J 0.01 J 0.0051 J 0.0039 J 0.012 J 0.0038 J 0.0022 

3.2E-05 UJ 1.8E-05 UJ 1.4E-05 UJ 1.6E-06 U 3.7E-06 UJ 0.00017 J 8.6E-05 J 1.7E-06 UJ 2.2E-06 UJ 1.9E-06 UJ 2E-06 UJ 9.9E-07 U
2.9E-05 UJ 1.6E-05 UJ 1.2E-05 UJ 2.2E-06 U 5.3E-06 UJ 4.3E-06 UJ 2.3E-06 UJ 2.3E-06 UJ 3E-06 UJ 2.5E-06 UJ 2.5E-06 UJ 1.3E-06 U

0.00029 EMPC-J 0.00031 EMPC-J 0.00025 EMPC-J 0.00014 ZJ 0.00016 ZJ 0.00037 ZJ 2E-05 UJ 1.7E-05 UJ 1.5E-05 UJ 2.1E-05 UJ 0.00016 ZJ 3E-06 U
 J  J  J  J  J  J  J  J  J  J  J  

0.0027 J 0.0029 J 0.0021 J 0.003 0.0025 J 0.0077 J 0.0037 J 0.0022 J 0.0024 J 0.0047 J 0.0019 J 0.00036 
2.9E-05 UJ 1.7E-05 UJ 1.3E-05 UJ 2.8E-06 U 6.3E-06 UJ 9.3E-05 J 4.9E-05 J 2.8E-06 UJ 3.1E-05 J 3.6E-05 J 8.5E-05 J 1.6E-06 U

 J  J  J   J  J  J  J  J  J  J  
0.0019 J 0.002 J 0.0015 J 0.0016 0.0014 J 0.0043 J 0.0018 J 0.0012 J 0.0012 J 0.0027 J 0.0012 J 0.00021 

 J  J  J  J  J  J  J  J  J  J  J  
5.6E-05 UJ 4.6E-05 UJ 3.9E-05 UJ 2.8E-05 U 3.4E-05 UJ 4.8E-05 UJ 4.3E-05 UJ 3.9E-05 UJ 3.3E-05 UJ 4.4E-05 UJ 1.7E-05 UJ 5.8E-06 U

0.0083 J 0.023 J 0.0058 J 0.0036 0.0082 J 0.08 J 0.02 J 0.0095 J 0.0075 J 0.019 J 0.0059 J 0.0032 
0.017 J 0.014 J 0.012 J 0.0097 J 0.006 J 0.02 J 0.012 J 0.0077 J 0.0069 J 0.013 J 0.0076 J 0.00086 J

0.0042 J 0.0037 J 0.003 J 0.0048 0.0029 J 0.0086 J 0.0049 J 0.0032 J 0.0029 J 0.0052 J 0.0027 J 0.00036 
0.0024 J 0.0021 J 0.0018 J 0.003 0.0018 J 0.0053 J 0.003 J 0.002 J 0.0018 J 0.0032 J 0.0016 J 0.00022 

 J  J  J   J  J  J  J  J  J  J  
0.015 J 0.013 J 0.01 J 0.017 0.011 J 0.027 J 0.017 J 0.012 J 0.0096 J 0.018 J 0.0097 J 0.0011 

0.00073 J 0.00062 J 0.0005 J 0.00089 0.00057 J 0.0016 J 0.00099 J 0.00069 J 0.00058 J 0.0011 J 0.00047 J 6.5E-05 
0.0021 J 0.0019 J 0.0015 J 0.0016 0.001 J 0.0034 J 0.002 J 0.0014 J 0.0011 J 0.002 J 0.0011 J 0.00014 
0.009 J 0.0075 J 0.0061 J 0.0093 0.0057 J 0.017 J 0.0099 J 0.0064 J 0.0058 J 0.0099 J 0.0057 J 0.00061 

0.0031 J 0.0027 J 0.0024 J 0.0031 0.0021 J 0.0067 J 0.004 J 0.0027 J 0.0022 J 0.004 J 0.0021 J 0.00027 
0.0069 J 0.0061 J 0.0047 J 0.0059 0.004 J 0.012 J 0.0078 J 0.0053 J 0.0042 J 0.0076 J 0.0044 J 0.00049 
0.015 J 0.044 J 0.011 J 0.0053 0.012 J 0.12 J 0.028 J 0.014 J 0.011 J 0.032 J 0.011 J 0.0055 
0.046 J 0.038 J 0.032 J 0.041 J 0.026 J 0.082 J 0.048 J 0.033 J 0.027 J 0.049 J 0.029 J 0.0032 

0.00015 J 0.0001 EMPC-J 0.00011 J 0.00011 9.4E-05 J 0.00027 J 0.00017 J 9.8E-05 J 0.0001 J 0.00017 J 9E-05 J 4.6E-06 UJ
0.00011 EMPC-J 0.0001 J 9.4E-05 J 8.1E-05 6.9E-05 J 0.00029 J 0.00016 J 8.7E-05 J 9.5E-05 J 0.00018 J 9.6E-06 UJ 9.2E-06 

0.0084 J 0.0076 J 0.0062 J 0.012 0.0084 J 0.017 J 0.013 J 0.0084 J 0.0075 J 0.012 J 0.0061 J 0.00074 
6.5E-05 J 0.00031 J 5.7E-05 J 6.4E-05 4.9E-05 ZJ 0.00058 J 7.8E-05 J 4.9E-05 J 4.7E-05 J 4.5E-05 J 5.2E-05 J 1.2E-06 U
0.0019 J 0.0014 J 0.0012 J 0.0012 1E-05 UJ 0.0035 J 0.0014 J 0.0013 J 0.00094 J 0.0023 J 0.00067 J 0.00013 

1.8E-05 UJ 1.2E-05 UJ 1.2E-05 UJ 1.4E-06 U 3.7E-06 UJ 1.7E-06 UJ 1.4E-06 UJ 1.6E-06 UJ 2E-06 UJ 2.5E-06 UJ 1.2E-06 UJ 1.2E-06 U
0.021 J 0.017 J 0.015 J 0.021 0.014 J 0.035 J 0.024 J 0.017 J 0.014 J 0.025 J 0.014 J 0.0014 

7.6E-05 J 6.2E-05 J 6.7E-05 J 4.4E-05 4.5E-05 J 0.00012 J 8.4E-05 J 4.6E-05 J 5E-05 J 5.1E-05 J 4.7E-05 J 1.3E-06 U
0.00061 J 0.00052 J 0.00047 J 0.00059 0.00039 J 0.0012 J 0.00062 J 0.00039 J 0.00037 J 0.00071 J 0.00034 J 4.9E-05 J
0.003 J 0.0051 J 0.0016 J 0.00096 0.0017 J 0.012 J 0.004 J 0.002 J 0.0014 J 0.0028 J 0.0012 J 0.00065 
0.003 J 0.0026 J 0.0022 J 0.003 J 0.0019 J 0.006 J 0.0034 J 0.0023 J 0.0019 J 0.0034 J 0.0019 J 0.00024 J

0.0006 J 0.00053 J 0.00044 J 0.00062 0.00039 J 0.0013 J 0.00074 J 0.00049 J 0.00044 J 0.00078 J 0.00041 J 5.6E-05 
3.6E-05 UJ 2.3E-05 UJ 1.7E-05 UJ 1E-05 U 9.4E-06 UJ 2E-05 UJ 1.6E-05 UJ 1.9E-05 UJ 1.2E-05 UJ 1.5E-05 UJ 9.2E-06 UJ 3.5E-06 U

 J  J  J  J  J  J  J  J  J  J  J  
0.0088 J 0.0068 J 0.0062 J 0.0071 J 0.0048 J 0.015 J 0.011 J 0.0082 J 0.0053 J 0.011 J 0.006 J 0.0006 
0.0033 J 0.0026 J 0.0023 J 0.0029 0.0017 J 0.0059 J 0.0042 J 0.0032 J 0.0022 J 0.004 J 0.0023 J 0.00021 
0.0041 J 0.0035 J 0.003 J 0.0037 0.0026 J 0.008 J 0.0053 J 0.0039 J 0.0026 J 0.0056 J 0.0026 J 0.00036 
0.00033 J 0.00022 J 0.00019 J 0.00023 0.00019 J 0.0005 J 0.00043 J 0.00032 J 0.00021 J 0.00035 J 0.00023 J 2.4E-05 
0.011 J 0.0087 J 0.0078 J 0.0077 0.0059 J 0.016 J 0.011 J 0.0082 J 0.0059 J 0.013 J 0.0058 J 0.00076 

 J  J  J   J  J  J  J  J  J  J  
0.00035 J 0.0004 J 0.00023 J 2.9E-06 U 0.00028 J 0.0016 J 0.00067 J 0.00042 J 0.00024 J 0.00044 J 0.00024 J 4E-05 
0.036 J 0.064 J 0.025 J 0.017 0.026 J 0.21 J 0.041 J 0.026 J 0.026 J 0.055 J 0.03 J 0.006 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.4 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
6.9 7.51 8.36 6.81 8.48 6.65 6.94 7.05 7.33 7.43 8.71 8.89

LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
8/12/2010 8/13/2010 8/13/2010 11/12/2009 11/11/2009 11/4/2009 11/3/2009 11/3/2009 11/4/2009 11/3/2009 11/2/2009 11/2/2009

N N N N N N N N N N N N

0.0012 J 0.001 J 0.0009 J 0.0013 0.0009 J 0.0026 J 0.0017 J 0.0013 J 0.00084 J 0.0019 J 0.00074 J 0.00011 
0.0015 J 0.0011 J 0.00099 J 0.0013 0.00096 J 0.0026 J 0.002 J 0.0014 J 0.001 J 0.0021 J 0.00094 J 0.00012 
0.0029 J 0.0023 J 0.0021 J 0.002 0.0018 J 0.0038 J 0.0031 J 0.0021 J 0.0018 J 0.0036 J 0.0017 J 0.00017 
0.0059 J 0.005 J 0.0045 J 0.0043 0.0032 J 0.0088 J 0.0063 J 0.0046 J 0.0033 J 0.0067 J 0.0036 J 0.00042 

2.8E-05 UJ 1.7E-05 UJ 1.3E-05 UJ 1.7E-06 U 7.6E-06 UJ 1.5E-05 J 1.1E-05 J 6.1E-06 UJ 4.7E-06 UJ 1E-05 J 6.3E-06 J 3.1E-06 U
0.00057 J 0.00042 J 0.00038 J 0.00046 0.00029 J 0.00087 J 0.00063 J 0.00045 J 0.00031 J 0.00058 J 0.00031 J 3.7E-05 
0.0064 J 0.005 J 0.0049 J 0.0042 0.0046 J 0.0079 J 0.0069 J 0.0049 J 0.0042 J 0.0094 J 0.0041 J 0.00039 J
0.0007 J 0.00055 J 0.00052 J 0.00036 0.00042 J 0.00091 J 0.00081 J 0.00058 J 0.00046 J 0.0011 J 0.00048 J 5.1E-05 
0.0026 J 0.002 J 0.002 J 0.0015 0.0018 J 0.0027 J 0.0025 J 0.0015 J 0.0016 J 0.0038 J 0.0016 J 0.00014 
0.011 J 0.024 J 0.0076 J 0.0042 0.0073 J 0.066 J 0.012 J 0.0074 J 0.0073 J 0.022 J 0.0082 J 0.003 

0.0088 J 0.019 J 0.0061 J 0.0037 0.0061 J 0.059 J 0.0096 J 0.0062 J 0.006 J 0.014 J 0.007 J 0.0018 
3.5E-05 UJ 7.8E-05 J 2.5E-05 UJ 7.1E-06 ZJ 5.6E-06 UJ 0.00015 J 1.8E-05 J 1.2E-05 J 1.2E-05 J 3.8E-05 J 1.5E-05 J 3.7E-06 J
0.00018 J 0.00056 J 0.00015 J 0.00011 0.00023 J 0.002 J 0.00043 J 0.00025 J 0.00017 J 0.00034 J 0.00013 J 8.8E-05 
0.0041 J 0.0096 J 0.0026 J 0.0016 0.0027 J 0.043 J 0.0044 J 0.0034 J 0.0027 J 0.0034 J 0.003 J 0.00037 
0.0063 J 0.011 J 0.0042 J 0.0031 0.0051 J 0.043 J 0.0082 J 0.0051 J 0.0051 J 0.008 J 0.0052 J 0.001 
0.0019 J 0.0038 J 0.0014 J 0.00096 0.0016 J 0.011 J 0.004 J 0.0018 J 0.0016 J 0.0024 J 0.0014 J 0.00057 

 J  J  J  J  J  J  J  J  J  J
 J  J  J  J  J  J  J  J  J  J

0.0013 J 0.0017 J 0.00085 J 0.00066 0.00088 J 0.0082 J 0.0027 J 0.0014 J 0.00096 J 0.0013 J 0.00082 J 0.00015 
 J  J  J  J  J  J  J  J  J  J

0.025 J 0.051 J 0.018 J 0.013 0.021 J 0.2 J 0.034 J 0.021 J 0.021 J 0.049 J 0.02 J 0.0057 
0.0061 J 0.014 J 0.0046 J 0.0033 0.0055 J 0.047 J 0.015 J 0.0073 J 0.0058 J 0.012 J 0.0047 J 0.0026 

 J  J  J  J  J  J  J  J  J  J
0.0002 J 0.00041 J 0.00014 J 9E-05 0.00016 J 0.0018 J 0.00025 J 0.00018 J 0.00015 J 0.00051 J 0.00017 J 2.8E-05 
0.0013 J 0.0018 J 0.0012 J 0.00093 0.001 J 0.0049 J 0.0029 J 0.00094 J 0.0012 J 0.0023 J 0.00094 J 0.0002 J

2.8E-05 UJ 3E-05 UJ 2E-05 UJ 3.5E-06 U 3.4E-05 J 7.2E-05 J 4.4E-05 J 1.5E-05 UJ 2.7E-05 J 4.1E-05 J 2.5E-05 J 5.6E-06 U
0.016 J 0.018 J 0.011 J 0.0086 0.011 J 0.046 J 0.018 J 0.0097 J 0.011 J 0.017 J 0.011 J 0.0022 

3.3E-05 UJ 3.6E-05 UJ 2.4E-05 UJ 4.4E-06 U 8.1E-06 UJ 6.9E-05 J 5.1E-05 J 1.9E-05 UJ 1.4E-05 UJ 2.3E-05 ZJ 2.6E-05 J 7.2E-06 J
3.2E-05 UJ 0.00032 J 0.00015 J 6E-05 0.00011 J 0.00057 J 0.00016 J 0.00011 J 0.0001 J 0.00022 J 5.1E-06 UJ 2E-05 

0.0035 J 0.008 J 0.0023 J 9.1E-06 UJ 0.0023 J 0.021 J 0.007 J 0.0031 J 0.0024 J 0.0045 J 0.0018 J 0.00054 J
0.016 J 0.023 J 0.011 J 0.01 0.015 J 0.063 J 0.018 J 0.011 J 0.012 J 0.027 J 0.013 J 0.0029 
0.002 J 0.003 J 0.0012 J 0.0011 0.0022 J 0.0068 J 0.0026 J 0.0015 J 0.0019 J 0.0033 J 0.0017 J 0.00079 
0.01 J 0.014 J 0.0069 J 0.0077 0.011 J 0.047 J 0.012 J 0.0076 J 0.0084 J 0.02 J 0.0082 J 0.002 

0.0016 J 0.0025 J 0.001 J 0.00068 0.0012 J 0.0064 J 0.0014 J 0.00084 J 0.00092 J 0.0024 J 0.0011 J 0.00027 
0.048 J 0.057 J 0.03 J 0.03 0.044 J 0.17 J 0.054 J 0.035 J 0.036 J 0.074 J 0.036 J 0.007 
0.003 J 0.0057 J 0.0021 J 0.0037 0.0046 J 0.027 J 0.0054 J 0.0033 J 0.0039 J 0.011 J 0.0033 J 0.0014 

0.0019 J 0.0031 J 0.0012 J 0.0017 0.0024 J 0.011 J 0.0025 J 0.0019 J 0.0017 J 0.0048 J 0.0016 J 0.00062 
 J  J  J  J  J  J  J  J  J  J

0.0056 J 0.0097 J 0.0038 J 0.0035 0.0069 J 0.036 J 0.0076 J 0.0046 J 0.0052 J 0.014 J 0.0047 J 0.0016 
0.028 J 0.036 J 0.019 J 0.017 0.025 J 0.099 J 0.03 J 0.019 J 0.02 J 0.045 J 0.02 J 0.0039 

7.9E-05 J 0.00029 J 4.7E-05 J 4.7E-05 J 6.1E-05 J 0.0014 J 0.00013 J 8.9E-05 J 6.1E-05 J 0.00014 J 6.2E-05 J 3E-05 J
0.0085 J 0.011 J 0.005 J 0.007 0.0089 J 0.032 J 0.011 J 0.0074 J 0.0071 J 0.012 J 0.0062 J 0.0013 
0.012 J 0.011 J 0.0066 J 0.0073 0.011 J 0.025 J 0.014 J 0.011 J 0.0081 J 0.0075 J 0.0068 J 0.00051 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.4 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
6.9 7.51 8.36 6.81 8.48 6.65 6.94 7.05 7.33 7.43 8.71 8.89

LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
8/12/2010 8/13/2010 8/13/2010 11/12/2009 11/11/2009 11/4/2009 11/3/2009 11/3/2009 11/4/2009 11/3/2009 11/2/2009 11/2/2009

N N N N N N N N N N N N

0.034 J 0.045 J 0.023 J 0.024 0.035 J 0.13 J 0.037 J 0.025 J 0.026 J 0.073 J 0.029 J 0.0069 
 J  J  J   J  J  J  J  J  J  J  

0.0018 J 0.0016 J 0.0008 J 0.00048 0.00077 J 0.0026 J 0.0025 J 0.0015 J 0.00091 J 0.00052 J 0.00067 J 4.2E-05 
0.00048 J 0.00092 J 0.00029 J 0.00019 1.7E-05 UJ 0.0032 J 0.00072 J 0.0004 J 0.00046 J 0.00074 J 0.00055 J 0.00014 
0.014 J 0.014 J 0.0099 J 0.0065 0.011 J 0.03 J 0.014 J 0.0081 J 0.0096 J 0.022 J 0.011 J 0.0026 

0.00025 J 0.00033 J 0.00015 J 0.00012 0.00019 J 0.00087 J 0.00024 J 0.00015 J 0.00016 J 0.00027 J 0.00017 J 3.5E-05 
0.00012 J 0.0002 J 8.8E-05 J 8.9E-06 U 0.0001 J 0.00065 J 0.00013 J 9.9E-05 J 0.0001 J 0.00027 J 0.0001 J 1.4E-05 
0.0035 J 0.0052 J 0.0024 J 0.0022 0.0029 J 0.013 J 0.0034 J 0.0022 J 0.0023 J 0.005 J 0.0024 J 0.00056 
0.002 J 0.0093 J 0.0011 J 0.00074 J 0.0011 J 0.035 J 0.0027 J 0.0019 J 0.0012 J 0.0022 J 0.0015 J 0.00018 J

0.0054 J 0.0052 J 0.004 J 0.003 0.0053 J 0.0093 J 0.0065 J 0.0036 J 0.0046 J 0.007 J 0.0045 J 0.0015 
0.052 J 0.061 J 0.036 J 0.025 0.046 J 0.16 J 0.056 J 0.035 J 0.039 J 0.097 J 0.041 J 0.0099 

 J  J  J   J  J  J  J  J  J  J  
0.0015 J 0.002 J 0.0011 J 0.00059 0.0011 J 0.0043 J 0.0013 J 0.00076 J 0.0009 J 0.002 J 0.00097 J 0.0002 
0.015 J 0.022 J 0.011 J 0.0073 0.012 J 0.051 J 0.014 J 0.0085 J 0.0095 J 0.024 J 0.0096 J 0.0025 

 J  J  J   J  J  J  J  J  J  J  
0.029 J 0.03 J 0.022 J 0.015 0.026 J 0.059 J 0.031 J 0.018 J 0.022 J 0.05 J 0.024 J 0.0049 J

0.0013 J 0.0022 J 0.00081 J 0.00054 0.00095 J 0.0073 J 0.0012 J 0.00079 J 0.00081 J 0.0015 J 0.00087 J 0.00016 
0.00049 J 0.0005 J 0.00032 J 0.00018 0.00027 J 0.001 J 0.00037 J 0.00028 J 0.00023 J 0.00037 J 0.00027 J 1.7E-05 

 J  J  J   J  J  J  J  J  J  J  
0.00024 J 0.00081 J 0.00014 J 0.00012 J 0.00017 J 0.0039 J 0.00039 J 0.00024 J 0.00018 J 0.00035 J 0.00018 J 4.4E-05 J

 J  J  J   J  J  J  J  J  J  J  
 J  J  J   J  J  J  J  J  J  J  

0.00043 J 0.00054 J 0.00029 J 0.00022 0.00033 J 0.0017 J 0.00044 J 0.00032 J 0.0003 J 0.00065 J 0.00033 J 3.5E-05 
0.00036 J 0.00019 J 0.00016 J 0.00023 0.00034 J 0.00096 J 0.00045 J 0.00029 J 0.00029 J 0.00017 J 0.00026 J 1.7E-05 

 J  J  J   J  J  J  J  J  J  J  
 J  J  J   J  J  J  J  J  J  J  
 J  J  J   J  J  J  J  J  J  J  

0.0066 J 0.0055 J 0.0048 J 0.0035 0.0045 J 0.0099 J 0.0093 J 0.0031 J 0.0038 J 0.0081 J 0.0038 J 0.00085 
2.9E-05 UJ 2.4E-05 UJ 1.7E-05 UJ 8.6E-06 U 1.6E-05 UJ 2.9E-05 UJ 2.2E-05 UJ 1.9E-05 UJ 2.2E-05 UJ 3.2E-05 UJ 1.6E-05 UJ 6.3E-06 U
0.00026 J 0.00034 J 0.0002 J 0.00017 1.4E-05 UJ 0.00053 J 0.0003 J 0.0002 J 0.0002 J 0.0004 J 0.00022 J 2.9E-05 
0.0071 J 0.018 J 0.004 J 0.0026 J 0.0039 J 0.054 J 0.0088 J 0.0052 J 0.0042 J 0.01 J 0.0052 J 0.0011 J

2.9E-05 UJ 2.4E-05 UJ 1.7E-05 UJ 6.1E-06 U 1.1E-05 UJ 2E-05 UJ 1.5E-05 UJ 1.3E-05 UJ 1.5E-05 UJ 2.1E-05 UJ 1.2E-05 UJ 4.3E-06 U
0.00016 J 0.00013 J 0.00011 J 8.5E-05 0.00012 J 0.00018 J 0.00016 J 0.0001 J 0.00012 J 0.00015 J 0.00011 J 2.7E-05 
0.0045 J 0.0049 J 0.0034 J 0.0029 0.0037 J 0.0093 J 0.0044 J 0.0026 J 0.0031 J 0.0071 J 0.0032 J 0.00074 
0.0019 J 0.0017 J 0.0016 J 0.002 0.002 J 0.0051 J 0.0023 J 0.0016 J 0.0015 J 0.004 J 0.0017 ZJ 0.00033 
0.0089 J 0.0097 J 0.0067 J 0.0086 0.011 J 0.026 J 0.011 J 0.007 J 0.0077 J 0.02 J 0.0069 J 0.0018 
0.0069 J 0.0079 J 0.0053 J 0.0038 0.0048 J 0.012 J 0.0055 J 0.0033 J 0.0037 J 0.0091 J 0.0049 J 0.00083 
0.027 J 0.027 J 0.02 J 0.016 0.021 J 0.05 J 0.024 J 0.016 J 0.017 J 0.041 J 0.018 J 0.0037 

 J  J  J   J  J  J  J  J  J  J  
5E-05 UJ 3.5E-05 UJ 2.7E-05 UJ 5.8E-06 U 7.3E-06 UJ 8E-06 UJ 1.3E-05 UJ 8.2E-06 UJ 1.2E-05 UJ 3.4E-06 UJ 6.2E-06 UJ 2.7E-06 U
0.00054 J 0.00064 J 0.00045 J 0.00045 0.00056 J 0.0015 J 0.00059 J 0.00036 J 0.0004 J 0.0011 J 0.00046 J 0.00011 
0.00036 J 0.0011 J 0.00019 J 0.00014 J 0.00019 J 0.0039 J 0.00045 J 0.00028 J 0.0002 J 0.00046 J 0.00025 J 4.8E-05 J
0.044 J 0.043 J 0.032 J 0.036 0.041 J 0.1 J 0.047 J 0.031 J 0.032 J 0.078 J 0.031 J 0.006 
0.008 J 0.0074 J 0.0053 J 0.0048 0.0061 J 0.013 J 0.0056 J 0.0039 J 0.0039 J 0.0091 J 0.0039 J 0.00074 

0.0086 J 0.0084 J 0.0062 J 0.007 0.0082 J 0.02 J 0.009 J 0.0057 J 0.0062 J 0.014 J 0.0062 J 0.001 
0.0044 J 0.003 J 0.0024 J 0.0024 0.0031 J 0.0066 J 0.0042 J 0.0026 J 0.0025 J 0.0019 J 0.0022 J 9.8E-05 
0.0014 J 0.0012 J 0.00079 J 0.00059 0.00074 J 0.0015 J 0.00086 J 0.00053 J 0.00056 J 0.00051 J 0.00062 J 3.5E-05 
0.027 J 0.028 J 0.019 J 0.029 0.03 J 0.072 J 0.031 J 0.021 J 0.022 J 0.057 J 0.02 J 0.0045 J

0.00071 J 0.00087 J 0.00045 J 0.00041 0.00047 J 0.0018 J 0.00089 J 0.00052 J 0.00047 J 0.0007 J 0.00045 J 8.6E-05 
 J  J  J   J  J  J  J  J  J  J  

4.7E-05 UJ 3.2E-05 UJ 2.5E-05 UJ 6.7E-06 U 8.9E-06 UJ 0.00041 J 0.00018 J 9.9E-05 J 9.4E-05 J 4.3E-06 UJ 6.2E-06 UJ 3.4E-06 U
0.02 J 0.021 J 0.015 J 0.013 0.016 J 0.04 J 0.018 J 0.012 J 0.013 J 0.031 J 0.014 J 0.0022 J

0.0062 J 0.0048 J 0.0039 J 0.0033 J 0.0046 J 0.0062 J 0.0053 J 0.0032 J 0.0036 J 0.012 J 0.0036 J 0.00041 
1.19 1.42 0.842 0.832 0.936 3.64 1.34 0.844 0.827 1.81 0.824 0.166 
1.12 1.34 0.789 0.795 0.885 3.49 1.27 0.801 0.783 1.7 0.782 0.157 

2.06E-05 1.67E-05 1.59E-05 1.24E-05 1.29E-05 3.63E-05 2.18E-05 1.15E-05 1.26E-05 2.59E-05 1.12E-05 2.25E-06 
2.08E-05 1.70E-05 1.62E-05 1.25E-05 1.31E-05 3.66E-05 2.21E-05 1.17E-05 1.28E-05 2.61E-05 1.13E-05 2.60E-06
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.4 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
6.9 7.51 8.36 6.81 8.48 6.65 6.94 7.05 7.33 7.43 8.71 8.89

LPRC07D LPRC08A LPRC09A LPRH07B LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
8/12/2010 8/13/2010 8/13/2010 11/12/2009 11/11/2009 11/4/2009 11/3/2009 11/3/2009 11/4/2009 11/3/2009 11/2/2009 11/2/2009

N N N N N N N N N N N N

0.0028 J 0.0038 J 0.0018 J 0.0014 0.002 J 0.02 J 0.0065 J 0.0033 J 0.0022 J 0.0033 J 0.0018 J 0.00033 J
0.04 J 0.075 J 0.025 J 0.019 J 0.024 J 0.21 J 0.057 J 0.03 J 0.026 J 0.051 J 0.028 J 0.0052 J
0.15 J 0.31 J 0.1 J 0.068 ZJ 0.11 J 0.98 J 0.21 J 0.12 J 0.11 J 0.25 ZJ 0.11 J 0.035 ZJ
0.27 J 0.27 J 0.19 J 0.19 J 0.23 J 0.59 J 0.27 J 0.17 J 0.18 J 0.44 ZJ 0.18 ZJ 0.036 ZJ
0.3 J 0.37 J 0.21 J 0.18 0.28 J 1 J 0.34 J 0.21 J 0.23 J 0.51 J 0.23 J 0.053 ZJ

0.23 EMPC-J 0.22 EMPC-J 0.17 EMPC-J 0.2 ZJ 0.17 ZJ 0.48 ZJ 0.25 J 0.16 J 0.16 ZJ 0.31 J 0.14 ZJ 0.023 J
0.14 EMPC-J 0.12 EMPC-J 0.1 J 0.14 J 0.085 ZJ 0.25 J 0.15 J 0.1 J 0.087 J 0.16 J 0.087 J 0.0099 J

0.039 J 0.032 J 0.028 J 0.031 0.022 J 0.064 J 0.046 J 0.034 J 0.023 J 0.049 J 0.024 J 0.0028 
0.0096 J 0.0075 J 0.0074 J 0.0061 0.0068 J 0.011 J 0.01 J 0.007 J 0.0063 J 0.014 J 0.0062 J 0.00058 J

0.072 UJ 0.097 UJ 0.09 UJ 0.071 U 0.088 UJ 0.082 UJ 0.1 UJ 0.086 UJ 0.12 UJ 0.083 UJ 0.086 UJ 0.044 U
0.072 UJ 0.097 UJ 0.09 UJ 0.071 U 0.088 UJ 0.082 UJ 0.1 UJ 0.086 UJ 0.12 UJ 0.083 UJ 0.086 UJ 0.044 U
0.072 UJ 0.097 UJ 0.09 UJ 0.071 U 0.088 UJ 0.082 UJ 0.1 UJ 0.086 UJ 0.12 UJ 0.083 UJ 0.086 UJ 0.044 U

0.27 J 0.91 J 0.27 J 0.24 0.37 J 2.2 J 0.49 J 0.3 J 0.74 J 0.78 J 0.29 J 0.13 
0.072 UJ 0.097 UJ 0.09 UJ 0.071 U 0.088 UJ 0.082 UJ 0.1 UJ 0.086 UJ 0.12 UJ 0.083 UJ 0.086 UJ 0.044 U

0.5 J 0.83 J 0.54 J 0.6 0.48 J 1.7 J 0.81 J 0.54 J 1.1 J 0.92 J 0.46 J 0.12 
0.21 J 0.34 J 0.23 J 0.29 0.18 J 0.62 J 0.32 J 0.29 J 0.37 J 0.34 J 0.15 J 0.044 U

0.072 UJ 0.097 UJ 0.09 UJ 0.071 U 0.088 UJ 0.082 UJ 0.1 UJ 0.086 UJ 0.12 UJ 0.083 UJ 0.086 UJ 0.044 U
0.072 UJ 0.097 UJ 0.09 UJ 0.071 U 0.088 UJ 0.082 UJ 0.1 UJ 0.086 UJ 0.12 UJ 0.083 UJ 0.086 UJ 0.044 U

Page 40 of 80
AECOM

Final

July 2017



Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 6-9 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT09G 11B-0302 11B-0304 11B-0306 11B-0308 11B-0327 11B-0329 11B-0330 12A-0473 12A-0476 12A-0477 12E-0355
LPRT09G 11B-0302-C1 11B-0304-C1 11B-0306-C3 11B-0308-C2 11B-0327-C2 11B-0329-C3 11B-0330-C2 12A-0473-C5 12A-0476-C3 12A-0477-C2 12E-0355-C02
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
8.89 10.67 10.69 10.72 10.74 10.9 10.9 10.92 9.14 9.6 9.8 10.75

LPRT09G-FD 11B-0302-C1AS 11B-0304-C1AS 11B-0306-C3AS 11B-0308-C2AS 11B-0327-C2AS 11B-0329-C3AS 11B-0330-C2AS 12A-0473-C5AS 12A-0476-C3AS 12A-0477-C2AS 12E-0355-C2AS
11/2/2009 10/26/2011 10/10/2011 10/18/2011 10/11/2011 9/20/2011 9/14/2011 10/13/2011 1/12/2012 2/7/2012 2/8/2012 5/22/2012

FD N N N N N N N N N N N

0.00019 J 0.000473 0.000999 J 0.000651 J 0.000612 J 0.00275 J 0.0191 J 0.00295 0.00027 0.00146 J 0.000378 J 1.42E-05 Z
3.3E-05 J 0.000126 J 0.000222 J 0.000166 J 0.000151 J 0.00198 J 0.00299 J 0.00191 7.12E-05 J 0.000567 Z 0.000101 J 3.08E-06 J

0.00221 0.0027 J 0.00392 J 0.00343 J 0.00536 J 0.0105 J 0.00452 0.000551 0.00186 J 0.00166 J 3.91E-05 
0.0315 0.051 J 0.054 J 0.049 J 0.431 J 0.212 J 0.378 J 0.0646 0.0991 J 0.0315 J 0.00103 

0.00029 0.00184 0.00266 J 0.00417 J 0.00396 J 0.0192 J 0.0107 J 0.0147 0.0014 0.00436 J 0.00206 J 3.69E-05 
5.4E-05 0.000814 0.0012 J 0.00178 J 0.00148 J 0.00378 J 0.00523 J 0.00366 0.000366 0.00105 J 0.00071 J 1.8E-05 
8.9E-06 0.000322 0.000286 J 0.000384 J 0.000372 J 0.000167 J 0.00119 J 5.15E-05 Z 5.32E-05 0.000133 J 0.000205 J 4.86E-06 Z
0.0023 0.0117 0.0153 J 0.0167 J 0.0139 J 0.164 J 0.0518 J 0.12 J 0.0293 0.0389 J 0.0108 J 0.000364 

5.3E-06 UJ 7.91E-06 U 7.86E-06 UJ 8.19E-06 UJ 2.63E-06 UJ 0.0001 UJ 1.72E-05 UJ 6.43E-06 U 2.06E-05 U 5.39E-05 UJ 9.01E-05 UJ 9.35E-07 U
0.00021 0.00102 0.00146 J 0.00143 J 0.00136 J 0.0132 J 0.0054 J 0.0119 0.00282 0.00296 J 0.000928 J 3.2E-05 

0.0198 0.0322 J 0.0323 J 0.03 J 0.3 J 0.12 J 0.26 J 0.0444 0.0671 J 0.0204 J 0.000655 
0.00035 0.00192 0.00306 J 0.00271 J 0.00239 J 0.0254 J 0.014 J 0.024 0.0041 0.00602 J 0.00185 J 6.03E-05 
0.0018 J 0.00735 J 0.0101 J 0.0104 J 0.00918 J 0.0553 J 0.2 J 0.059 J 0.00177 0.0247 J 0.005 J 0.000165 J
0.0054 0.0368 0.0544 J 0.0567 J 0.0521 J 0.517 J 0.216 J 0.418 J 0.0776 0.107 J 0.0364 J 0.00124 

4.3E-06 U 3.04E-05 J 7.32E-06 UJ 7.59E-06 UJ 3.56E-05 J 9.55E-05 UJ 1.62E-05 UJ 0.000158 1.99E-05 U 4.98E-05 UJ 9.05E-05 UJ 8.8E-07 U
1.6E-05 7.32E-06 U 0.000147 J 8.01E-06 UJ 2.71E-06 UJ 9.96E-05 UJ 1.59E-05 UJ 6.26E-06 U 2.1E-05 U 5.19E-05 UJ 9.59E-05 UJ 9.39E-07 U

0.0315 0.051 J 0.054 J 0.049 J 0.431 J 0.212 J 0.378 J 0.0646 0.0991 J 0.0315 J 0.00103 
0.00016 0.000718 0.000798 J 0.000893 J 0.000848 J 0.0104 J 0.004 J 0.00834 0.00183 0.00228 J 0.000603 J 2.21E-05 
0.00012 7.3E-06 U 0.000693 J 0.000683 J 2.46E-06 UJ 9.47E-05 UJ 0.00223 J 6.14E-06 U 2.03E-05 U 0.00225 J 0.000371 J 2.15E-05 

0.00488 0.00761 J 0.00764 J 0.00666 J 0.0829 J 0.0268 J 0.0737 0.00905 0.0151 J 0.0047 J 0.000153 
0.00016 0.000723 0.00145 J 0.000902 J 0.00103 J 0.00012 UJ 0.00749 J 7.17E-06 U 0.00149 0.00354 J 0.000648 J 2.33E-05 
0.005 0.0278 0.0362 J 0.0382 J 0.0347 J 0.366 J 0.165 J 0.304 J 0.0729 0.0916 J 0.0289 J 0.000902 

0.0198 0.0322 J 0.0323 J 0.03 J 0.3 J 0.12 J 0.26 J 0.0444 0.0671 J 0.0204 J 0.000655 
0.00017 J 0.00129 J 0.00194 J 0.00174 J 0.00145 J 0.00955 J 0.0396 J 0.0107 0.000402 0.00462 J 0.000991 J 2.56E-05 J
5.4E-06 U 0.000136 0.000156 J 0.000195 J 0.000184 J 9.35E-05 UJ 0.00101 J 0.000854 6.32E-05 4.91E-05 UJ 8.84E-05 UJ 3.58E-06 Z
4.2E-06 U 2.77E-05 J 7.11E-06 UJ 4.08E-05 J 3.93E-05 Z 9.77E-05 UJ 0.000493 J 5.92E-06 U 1.97E-05 U 5.07E-05 UJ 9.29E-05 UJ 8.81E-07 U
0.00012 0.000388 0.000516 J 0.000536 J 0.000457 J 0.00474 J 0.00187 J 0.00406 0.000889 0.00113 J 0.000312 J 1.41E-05 
0.00012 0.0007 0.000635 J 0.000721 J 0.000754 J 0.00762 J 0.00244 J 0.0055 0.00123 0.00155 J 0.000496 J 1.9E-05 

0.00102 0.00146 J 0.00143 J 0.00136 J 0.0132 J 0.0054 J 0.0119 0.00282 0.00296 J 0.000928 J 3.2E-05 
0.0198 0.0322 J 0.0323 J 0.03 J 0.3 J 0.12 J 0.26 J 0.0444 0.0671 J 0.0204 J 0.000655 

2.4E-05 J 0.000205 0.000166 J 0.000178 J 0.000158 J 0.00108 J 0.00203 J 0.000867 8.24E-05 0.000372 J 9.48E-05 Z 2.7E-06 J
7E-06 U 8.15E-06 U 9.47E-06 UJ 8.96E-06 UJ 2.94E-06 UJ 0.000106 UJ 0.000205 J 6.13E-06 U 2.32E-05 U 4.97E-05 UJ 8.87E-05 UJ 9.88E-07 U
0.0008 0.0049 0.00687 J 0.00652 J 0.00648 J 0.052 J 0.0254 J 0.043 0.0149 0.0121 J 0.00451 J 0.00015 
0.0058 0.0343 0.0466 J 0.0469 J 0.044 J 0.356 J 0.214 J 0.279 J 0.084 0.0863 J 0.034 J 0.00119 

 J 0.00129 J 0.00194 J 0.00174 J 0.00145 J 0.00955 J 0.0396 J 0.0107 0.000402 0.00462 J 0.000991 J 2.56E-05 J
0.00042 0.00192 0.00261 J 0.00251 J 0.00246 J 0.0205 J 0.0133 J 0.0178 0.00538 0.00519 J 0.00199 J 7.09E-05 
8.3E-05 0.000369 0.000554 J 0.000554 J 0.000573 J 0.00493 J 0.00244 J 0.00398 0.00126 0.00124 J 0.000427 J 1.5E-05 
0.0018 0.0105 0.0152 J 0.0168 J 0.015 J 0.122 J 0.0823 J 0.0895 J 0.0269 0.0299 J 0.0112 J 0.000373 
8.2E-05 0.000532 0.000778 J 0.000758 J 0.000722 J 0.00435 J 0.00437 J 0.00388 0.000903 0.00113 J 0.000578 J 1.84E-05 
0.00035 0.00169 0.00274 J 0.00278 J 0.00265 J 0.02 J 0.0123 J 0.0181 0.00476 0.00519 J 0.00176 J 6.89E-05 
0.0018 0.0122 0.0183 J 0.0201 J 0.018 J 0.112 J 0.103 J 0.0937 J 0.0185 0.0286 J 0.0116 J 0.000393 

0.00081 0.0047 0.00634 J 0.00615 J 0.00603 J 0.0435 J 0.0287 J 0.0351 0.00848 0.0107 J 0.00426 J 0.000151 
0.00022 0.00116 0.00176 J 0.00155 J 0.00158 J 0.0154 J 0.00655 J 0.012 0.00457 0.00336 J 0.00117 J 4.96E-05 

0.0343 0.0466 J 0.0469 J 0.044 J 0.356 J 0.214 J 0.279 J 0.084 0.0863 J 0.034 J 0.00119 
8.4E-05 0.000563 0.000794 J 0.000895 J 0.000861 J 0.00586 J 0.00405 J 0.0051 0.0015 0.00144 J 0.000575 J 1.91E-05 

7.1E-06 U 2.42E-05 UJ 1.04E-05 UJ 8.72E-06 UJ 6.07E-06 J 4.08E-05 UJ 3.44E-05 UJ 4.76E-05 Z 1.49E-05 U 0.000108 UJ 6.7E-05 UJ 3.83E-06 UJ
0.000563 0.000794 J 0.000895 J 0.000861 J 0.00586 J 0.00405 J 0.0051 0.0015 0.00144 J 0.000575 J 1.91E-05 

0.0011 0.00671 0.0085 J 0.00937 J 0.00818 J 0.0634 J 0.0444 J 0.0487 J 0.0142 0.0159 J 0.00599 J 0.000207 
1.6E-06 U 7.94E-06 U 5.17E-06 UJ 5.02E-06 UJ 7.33E-06 Z 1.99E-05 UJ 2.05E-05 UJ 6.44E-05 Z 4.38E-06 U 2.31E-05 UJ 1.34E-05 UJ 9.93E-07 U
1.5E-06 UJ 0.000113 0.000127 J 0.000135 J 0.000119 J 1.98E-05 UJ 0.000533 J 5.06E-06 U 0.000147 2.15E-05 UJ 1.28E-05 UJ 1.36E-06 Z
0.00027 0.00156 0.00241 J 0.00255 J 0.00228 J 0.016 J 0.0113 J 0.0129 0.00308 0.00397 J 0.00156 J 5.05E-05 

1.7E-06 U 1.38E-05 J 3.05E-06 UJ 2.53E-06 UJ 1.38E-05 Z 0.000125 J 1.07E-05 UJ 0.000111 3.01E-05 J 1.51E-05 UJ 9.11E-06 UJ 6.95E-07 U
0.00065 0.00534 0.00757 J 0.00798 J 0.0071 J 0.0481 J 0.0395 J 0.0389 0.00957 0.0116 J 0.00498 J 0.000173 
0.0039 0.0291 0.0409 J 0.0466 J 0.0401 J 0.255 J 0.187 J 0.2 J 0.05 0.0673 J 0.0283 J 0.000947 

5.7E-06 J 0.000117 0.000161 J 0.000183 J 0.000174 J 0.000321 J 0.000741 J 0.000322 6.52E-05 0.000136 J 0.00012 J 2.56E-06 Z
0.0291 0.0409 J 0.0466 J 0.0401 J 0.255 J 0.187 J 0.2 J 0.05 0.0673 J 0.0283 J 0.000947 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 6-9 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT09G 11B-0302 11B-0304 11B-0306 11B-0308 11B-0327 11B-0329 11B-0330 12A-0473 12A-0476 12A-0477 12E-0355
LPRT09G 11B-0302-C1 11B-0304-C1 11B-0306-C3 11B-0308-C2 11B-0327-C2 11B-0329-C3 11B-0330-C2 12A-0473-C5 12A-0476-C3 12A-0477-C2 12E-0355-C02
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
8.89 10.67 10.69 10.72 10.74 10.9 10.9 10.92 9.14 9.6 9.8 10.75

LPRT09G-FD 11B-0302-C1AS 11B-0304-C1AS 11B-0306-C3AS 11B-0308-C2AS 11B-0327-C2AS 11B-0329-C3AS 11B-0330-C2AS 12A-0473-C5AS 12A-0476-C3AS 12A-0477-C2AS 12E-0355-C2AS
11/2/2009 10/26/2011 10/10/2011 10/18/2011 10/11/2011 9/20/2011 9/14/2011 10/13/2011 1/12/2012 2/7/2012 2/8/2012 5/22/2012

FD N N N N N N N N N N N

0.0018 J 0.00914 J 0.0131 J 0.0125 J 0.0115 J 0.0704 J 0.121 J 0.0832 J 0.00425 0.0326 J 0.00748 J 0.000206 J
7.8E-06 J 0.000146 0.000178 J 0.000188 J 0.000204 J 0.000388 J 0.000431 Z 0.000308 8.46E-05 0.000138 J 0.000103 Z 3.33E-06 J

0.0122 0.0183 J 0.0201 J 0.018 J 0.112 J 0.103 J 0.0937 J 0.0185 0.0286 J 0.0116 J 0.000393 
7.1E-06 J 9.58E-05 0.000114 J 0.00013 J 0.000121 J 1.4E-05 UJ 0.000355 J 0.000258 8.05E-05 9E-05 J 0.000101 J 2.61E-06 J
0.0041 0.0309 0.043 J 0.0421 J 0.0387 J 0.281 J 0.204 J 0.202 J 0.0545 0.0623 J 0.0267 J 0.000944 
6.6E-05 0.000819 0.00106 J 0.00133 J 0.0016 J 1.66E-05 UJ 0.00456 J 0.00283 0.000627 0.000996 J 0.000779 J 1.89E-05 
1.2E-05 0.00049 0.000558 J 0.000568 J 0.000553 J 1.44E-05 UJ 0.0594 J 4.2E-05 7.49E-05 0.000163 J 0.000293 J 6.25E-06 J
0.00065 0.00418 0.00507 J 0.00523 J 0.00501 J 0.0455 J 0.0243 J 0.0353 0.0132 0.011 J 0.00374 J 0.00012 

0.00418 0.00507 J 0.00523 J 0.00501 J 0.0455 J 0.0243 J 0.0353 0.0132 0.011 J 0.00374 J 0.00012 
0.0006 0.00302 0.00431 J 0.00407 J 0.00396 J 0.0363 J 0.0198 J 0.0272 0.00905 0.00853 J 0.00328 J 0.000107 
5E-06 U 1.54E-05 U 0.000482 J 0.000556 J 1.41E-05 UJ 0.00282 J 6.76E-05 UJ 0.00237 1.61E-05 U 5.53E-05 UJ 3.16E-05 UJ 1.31E-06 U
0.0021 0.00664 0.0109 J 0.0085 J 0.00715 J 0.203 J 0.118 J 0.179 J 0.00375 0.0576 J 0.00519 J 0.000157 

1.2E-06 U 5.9E-06 U 3.96E-06 UJ 3.45E-06 UJ 2.24E-06 UJ 1.45E-05 UJ 1.55E-05 UJ 3.95E-06 U 3.17E-06 U 1.66E-05 UJ 9.8E-06 UJ 7.55E-07 U
1.6E-06 U 6.05E-06 U 3.75E-06 UJ 3.37E-06 UJ 2.25E-06 UJ 1.43E-05 UJ 1.48E-05 UJ 3.97E-06 U 2.88E-06 U 1.65E-05 UJ 9.62E-06 UJ 7.15E-07 U
3.6E-06 U 0.000161 Z 0.000244 Z 0.000327 Z 0.000146 J 0.00111 J 0.000665 Z 0.000862 Z 0.0003 0.000412 Z 0.000123 Z 4.12E-06 J

0.0343 0.0466 J 0.0469 J 0.044 J 0.356 J 0.214 J 0.279 J 0.084 0.0863 J 0.034 J 0.00119 
0.00038 0.00242 0.00316 J 0.00333 J 0.00293 J 0.0232 J 0.0147 J 0.0189 0.00507 0.00592 J 0.00243 J 7.27E-05 
2E-06 U 2.26E-05 J 4.05E-06 UJ 3.76E-06 UJ 2.22E-05 J 1.6E-05 UJ 1.65E-05 UJ 4.32E-06 U 1.24E-05 Z 1.83E-05 UJ 1.06E-05 UJ 7.92E-07 U

0.0049 0.00687 J 0.00652 J 0.00648 J 0.052 J 0.0254 J 0.043 0.0149 0.0121 J 0.00451 J 0.00015 
0.00021 0.00152 0.00171 J 0.00182 J 0.00178 J 0.0137 J 0.00799 J 0.0107 0.00397 0.00346 J 0.00131 J 4.17E-05 

0.0309 0.043 J 0.0421 J 0.0387 J 0.281 J 0.204 J 0.202 J 0.0545 0.0623 J 0.0267 J 0.000944 
7E-06 U 2.1E-05 U 4.53E-05 UJ 5.3E-05 UJ 2.24E-05 UJ 0.0006 J 0.000117 UJ 4.91E-05 U 2.09E-05 U 6.71E-05 UJ 3.77E-05 UJ 1.88E-06 U
0.003 0.00932 0.0142 J 0.0113 J 0.00966 J 0.226 J 0.155 J 0.191 J 0.00436 0.0625 J 0.00696 J 0.000202 

0.00089 J 0.00999 0.0124 J 0.0137 J 0.0117 J 0.0801 J 0.0694 J 0.0573 J 0.0132 0.0188 J 0.00797 J 0.000253 
0.00036 0.00319 0.00391 J 0.0044 J 0.00383 J 0.0208 J 0.0202 J 0.0184 0.00367 0.00592 J 0.00245 J 7.76E-05 
0.00022 0.00165 0.00216 J 0.00222 J 0.00199 J 0.0119 J 0.0113 J 0.0101 0.00173 0.00316 J 0.00134 J 4.34E-05 

0.00319 0.00391 J 0.0044 J 0.00383 J 0.0208 J 0.0202 J 0.0184 0.00367 0.00592 J 0.00245 J 7.76E-05 
0.0011 0.0122 0.0158 J 0.0171 J 0.0146 J 0.0766 J 0.0803 J 2.1E-05 U 0.0121 0.0223 J 0.00962 J 0.000326 
6.6E-05 0.000482 0.000602 J 0.0007 J 0.000611 J 0.00291 J 0.00314 J 0.00279 0.000471 0.000826 J 0.000355 J 1.17E-05 Z
0.00014 0.0013 0.00176 J 0.00179 J 0.00153 J 0.00953 J 0.00712 Z 0.0073 0.00134 0.00236 J 0.00114 J 3.28E-05 
0.00063 0.00637 0.008 J 0.00872 J 0.00756 J 0.0421 J 0.0441 J 0.0374 0.00633 0.012 J 0.00511 J 0.000164 
0.00026 0.00202 0.00289 J 0.00279 J 0.00256 J 0.016 J 0.0104 Z 0.0116 0.00193 0.00388 J 0.00197 J 5.96E-05 
0.00048 0.00495 0.00681 J 0.00682 J 0.0059 J 0.0361 J 0.0295 Z 0.0273 0.0045 0.00886 J 0.00407 J 0.000133 
0.0054 0.0152 0.0259 J 0.0189 J 0.0171 J 0.437 J 0.269 J 0.378 J 0.00812 0.121 J 0.0123 J 0.000246 
0.0032 0.025 0.0318 J 0.0329 J 0.0289 J 0.176 J 0.164 J 0.137 J 0.0261 0.0434 J 0.0197 J 0.00063 

1.4E-05 J 8.34E-05 1.07E-05 UJ 9.53E-05 J 9.06E-05 J 0.000572 J 0.000387 J 0.000506 0.000174 0.000124 Z 7.46E-05 J 2.27E-06 J
8.2E-06 J 6.74E-05 9.93E-06 UJ 8.39E-05 J 7.28E-05 J 5.66E-05 UJ 0.000436 J 0.000335 6.94E-05 6.96E-05 Z 2.45E-05 UJ 2.43E-06 J
0.00075 0.00794 0.00795 J 0.00878 J 0.00904 J 0.0417 J 0.0405 J 1.79E-05 U 0.00778 0.0118 J 0.00596 J 0.000147 

1.4E-06 U 4.7E-05 J 0.000104 J 6.06E-05 J 7.38E-05 J 6.28E-05 J 0.00103 Z 4.22E-05 1.56E-05 Z 1.53E-05 UJ 1.29E-05 UJ 8.27E-07 U
0.00012 9.92E-06 U 0.00204 J 0.00164 J 6.08E-06 UJ 0.00624 J 0.00854 J 0.111 J 8.35E-06 U 0.00223 J 2.47E-05 UJ 3.47E-05 

1.4E-06 U 5.39E-06 U 3.49E-06 UJ 3.42E-06 UJ 1.78E-06 UJ 1.42E-05 UJ 1.7E-05 UJ 1.59E-05 3.58E-06 U 1.46E-05 UJ 1.2E-05 UJ 7.85E-07 U
0.0014 0.0154 0.0193 J 0.0208 J 0.0176 J 0.0896 J 0.0924 J 0.0779 J 0.0124 0.0267 J 0.0118 J 0.000398 

1.4E-06 U 3.93E-05 J 3.63E-06 UJ 5.35E-05 J 5.1E-05 J 8.56E-05 J 1.82E-05 UJ 6.65E-05 1.88E-05 Z 1.52E-05 UJ 1.15E-05 UJ 7.98E-07 U
5E-05 J 0.000437 0.000421 J 0.000495 J 0.000477 J 0.00301 J 0.0022 J 0.00221 0.000557 0.000757 J 0.000326 J 9.29E-06 
0.00061 0.00188 0.00295 J 0.0019 J 0.00197 J 0.0435 J 0.0285 J 0.0344 0.00106 0.0119 J 0.00146 J 5.49E-05 
0.00025 J 0.00186 0.00225 J 0.00253 J 0.00223 J 0.0155 J 0.0133 J 0.0109 0.00223 0.00341 J 0.00155 J 4.79E-05 
5.6E-05 0.000369 0.000474 J 0.000479 J 0.000448 J 0.00253 J 0.00242 J 0.00217 0.000429 0.000756 J 0.000331 J 1.01E-05 

3.4E-06 U 8.14E-06 U 9.55E-06 UJ 1.77E-05 UJ 5.1E-06 UJ 5.31E-05 UJ 3.87E-05 UJ 1.59E-05 U 7.6E-06 U 3.1E-05 UJ 2.13E-05 UJ 1.2E-06 U
0.025 0.0318 J 0.0329 J 0.0289 J 0.176 J 0.164 J 0.137 J 0.0261 0.0434 J 0.0197 J 0.00063 

0.0006 0.00565 0.00782 J 0.00806 J 0.00798 J 0.0443 J 0.0342 J 0.0353 0.00554 0.0115 J 0.00514 J 0.000152 
0.00021 0.00232 0.00304 J 0.003 J 0.00325 J 0.0174 J 0.0138 J 0.0134 0.00216 0.00429 J 0.00199 J 5.68E-05 
0.00035 0.00262 0.0034 J 0.00375 J 0.00358 J 0.0218 J 0.0235 J 0.0155 0.00228 0.0054 J 0.00248 J 7.22E-05 
2.3E-05 0.000169 0.000172 J 0.000211 J 0.000211 J 0.00134 J 0.0014 J 0.00128 0.000153 0.000363 J 0.000202 J 4.27E-06 J
0.00075 0.00628 0.00856 J 0.00899 J 0.00826 J 0.0505 J 0.0557 J 0.0364 0.00588 0.0135 J 0.00624 J 0.000201 

0.00628 0.00856 J 0.00899 J 0.00826 J 0.0505 J 0.0557 J 0.0364 0.00588 0.0135 J 0.00624 J 0.000201 
4.6E-05 0.000591 0.000756 J 0.000952 J 0.000602 J 0.000818 J 0.00703 J 0.000997 0.000106 0.000645 J 0.000332 J 9.02E-06 
0.0063 0.0336 0.0529 J 0.0503 J 0.0487 J 0.737 J 0.405 J 0.574 J 0.0164 0.187 J 0.0322 J 0.000828 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 6-9 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT09G 11B-0302 11B-0304 11B-0306 11B-0308 11B-0327 11B-0329 11B-0330 12A-0473 12A-0476 12A-0477 12E-0355
LPRT09G 11B-0302-C1 11B-0304-C1 11B-0306-C3 11B-0308-C2 11B-0327-C2 11B-0329-C3 11B-0330-C2 12A-0473-C5 12A-0476-C3 12A-0477-C2 12E-0355-C02
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
8.89 10.67 10.69 10.72 10.74 10.9 10.9 10.92 9.14 9.6 9.8 10.75

LPRT09G-FD 11B-0302-C1AS 11B-0304-C1AS 11B-0306-C3AS 11B-0308-C2AS 11B-0327-C2AS 11B-0329-C3AS 11B-0330-C2AS 12A-0473-C5AS 12A-0476-C3AS 12A-0477-C2AS 12E-0355-C2AS
11/2/2009 10/26/2011 10/10/2011 10/18/2011 10/11/2011 9/20/2011 9/14/2011 10/13/2011 1/12/2012 2/7/2012 2/8/2012 5/22/2012

FD N N N N N N N N N N N

0.00011 0.000714 0.000966 J 0.00103 J 0.000962 J 0.00626 J 0.00559 J 0.0039 0.000585 0.00165 J 0.000598 J 2.27E-05 
0.00011 0.000788 0.00102 J 0.00107 J 0.00104 J 0.00605 J 0.00538 J 0.00469 0.000686 0.00159 J 0.000711 J 2.31E-05 
0.00017 0.0016 0.00268 J 0.00219 J 0.00203 J 0.00985 J 0.0114 J 0.00785 0.00152 0.00303 J 0.00132 J 5.75E-05 
0.0004 0.00378 0.00516 J 0.00555 J 0.00526 J 0.0289 J 0.0323 J 0.022 0.00351 0.00781 J 0.00375 J 0.000119 

1.8E-06 U 4.63E-06 U 4.31E-06 UJ 7.27E-06 UJ 8.05E-06 J 1.91E-05 UJ 4.93E-05 UJ 1.43E-05 3.22E-06 U 1.78E-05 UJ 1.43E-05 UJ 1.05E-06 U
3.4E-05 0.000274 0.000358 J 0.000385 J 0.000412 J 0.00208 J 0.00176 J 0.00161 0.000274 0.000544 J 0.000264 J 6.76E-06 J
0.0004 J 0.00395 0.00553 J 0.00571 J 0.00537 J 0.0212 J 0.0227 J 0.0194 0.00412 0.00775 J 0.00329 J 0.000134 
4.8E-05 0.000421 0.000553 J 0.000579 J 0.000589 J 0.00241 J 0.00249 J 0.00229 0.000432 0.000775 J 0.000402 J 1.38E-05 
0.00014 0.00146 0.00194 J 0.00212 J 0.002 J 0.00685 J 0.00889 J 0.00597 0.00156 0.00279 J 0.00132 J 5.5E-05 
0.003 0.00966 0.0147 J 0.0138 J 0.0121 J 0.33 J 0.112 J 0.24 J 0.00612 0.0862 J 0.00767 J 0.000228 
0.0018 0.00879 0.0135 J 0.0124 J 0.0112 J 0.233 J 0.127 J 0.179 J 0.00485 0.0628 J 0.00832 J 0.00021 

4.8E-06 J 1.46E-05 J 8.76E-06 UJ 1.59E-05 UJ 1.79E-05 J 0.000628 J 0.000458 J 0.000518 1.22E-05 Z 0.000146 J 2.31E-05 UJ 1.26E-06 U
7.9E-05 0.000177 0.000324 J 0.000266 J 0.000238 J 0.00498 J 0.00387 J 0.00513 9.3E-05 0.00149 J 0.00017 J 7.26E-06 J
0.00038 0.00348 0.00638 J 0.00493 J 0.00494 J 0.0594 J 0.0984 J 0.0513 J 0.00156 0.0184 J 0.00359 J 9.85E-05 
0.001 0.00524 0.00901 J 0.00798 J 0.00783 J 0.105 J 0.0914 J 0.0874 J 0.00262 0.0301 J 0.00456 J 8.59E-05 

0.00053 0.00158 0.00255 J 0.002 J 0.00183 J 0.0284 J 0.021 J 0.0245 0.000692 0.00838 J 0.00128 J 4.41E-05 
 0.0336 0.0529 J 0.0503 J 0.0487 J 0.737 J 0.405 J 0.574 J 0.0164 0.187 J 0.0322 J 0.000828 
 0.00524 0.00901 J 0.00798 J 0.00783 J 0.105 J 0.0914 J 0.0874 J 0.00262 0.0301 J 0.00456 J 8.59E-05 

0.00023 0.000747 0.0011 J 0.000963 J 0.000876 J 0.00202 J 0.0229 J 0.00347 0.000289 0.0016 J 0.000496 J 1.56E-05 Z
 0.0152 0.0259 J 0.0189 J 0.0171 J 0.437 J 0.269 J 0.378 J 0.00812 0.121 J 0.0123 J 0.000246 

0.0059 0.0238 0.0373 J 0.0343 J 0.0327 J 0.635 J 0.336 J 0.459 J 0.0133 0.156 J 0.0227 J 0.000588 
0.0025 0.00702 0.0107 J 0.00842 J 0.00697 J 0.136 J 0.0873 J 0.115 J 0.00315 0.039 J 0.00569 J 0.000139 

 0.00966 0.0147 J 0.0138 J 0.0121 J 0.33 J 0.112 J 0.24 J 0.00612 0.0862 J 0.00767 J 0.000228 
2.9E-05 0.000216 0.000333 J 0.000307 J 0.000307 J 0.00527 J 0.00372 J 0.00457 0.000104 0.00109 J 0.000175 J 3.25E-06 J

0.00036 J 0.00108 0.00308 J 0.00151 J 0.00318 J 0.0124 J 0.0117 J 0.0117 0.000334 0.00449 J 0.00093 J 2.05E-05 
6.5E-06 U 2.65E-05 J 8.51E-06 UJ 3.64E-05 J 4.19E-05 J 4.66E-05 UJ 0.000178 J 8.03E-05 U 1.07E-05 U 5.97E-05 UJ 2.16E-05 UJ 1.26E-06 U

0.0025 0.0125 0.0144 J 0.0163 J 0.015 J 0.174 J 0.0812 J 0.159 J 0.00453 0.0545 J 0.0103 J 0.000281 
8.3E-06 UJ 2.74E-05 J 9.26E-06 UJ 3.8E-05 J 3.83E-05 J 0.000568 J 0.000277 J 0.000489 1.19E-05 U 9.88E-05 J 2.36E-05 UJ 1.32E-06 U

2.1E-05 0.000197 0.000336 J 0.000346 J 8.4E-06 UJ 0.00386 J 0.00293 J 0.00374 4.53E-05 0.00082 J 0.000173 J 1.18E-06 U
0.00048 J 0.00217 J 0.00473 J 0.00257 J 0.00252 J 0.0688 J 0.059 J 0.0546 J 0.0018 0.0162 J 0.00174 J 5.75E-05 J
0.0028 0.017 0.0281 J 0.028 J 0.0242 J 0.31 J 0.173 J 0.263 J 0.00689 0.0665 J 0.0165 J 0.000417 

0.00072 0.00147 0.00284 J 0.00233 J 0.00214 J 0.0423 J 0.0129 J 0.0325 0.000864 0.0113 J 0.0023 J 4.24E-05 
0.0019 0.0102 0.0168 J 0.0166 J 0.0141 J 0.187 J 0.11 J 0.14 J 0.00405 0.0404 J 0.00986 J 0.000249 

0.00025 0.00103 0.00201 J 0.00165 J 0.00153 J 0.0282 J 0.0168 J 0.0258 0.000602 0.00636 J 0.000999 J 2.87E-05 
0.0068 0.0404 0.0684 J 0.0688 J 0.0599 J 0.654 J 0.399 J 0.562 J 0.0199 0.147 J 0.0415 J 0.001 
0.0013 0.00453 0.00729 J 0.00759 J 0.0068 J 0.119 J 0.0687 J 0.0938 J 0.00199 0.0246 J 0.0042 J 8.03E-05 

0.00056 0.0021 0.00367 J 0.00332 J 0.0032 J 0.0454 J 0.027 J 0.0375 0.000895 0.0104 J 0.00196 J 5.25E-05 
 0.0404 0.0684 J 0.0688 J 0.0599 J 0.654 J 0.399 J 0.562 J 0.0199 0.147 J 0.0415 J 0.001 

0.0015 0.00594 0.0101 J 0.00968 J 0.00852 J 0.155 J 0.0827 J 0.135 J 0.00265 0.0336 J 0.00609 J 0.000142 
0.0038 0.0242 0.0404 J 0.0397 J 0.0348 J 0.394 J 0.243 J 0.335 J 0.0113 0.0888 J 0.0237 J 0.000597 

2.5E-05 J 4.91E-05 J 0.000105 J 9.92E-05 J 5.58E-05 J 0.00118 J 0.00215 J 0.000995 3.83E-05 J 0.000567 J 4.15E-05 J 1.32E-06 J
0.0013 0.00624 0.0106 J 0.0104 J 0.00994 J 0.101 J 0.0646 J 0.0829 J 0.00238 0.0229 J 0.0059 J 0.000144 
0.0005 0.00649 0.00995 J 0.0108 J 0.00964 J 0.0264 J 0.0284 J 0.0239 0.00139 0.00861 J 0.00556 J 0.000134 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 6-9 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT09G 11B-0302 11B-0304 11B-0306 11B-0308 11B-0327 11B-0329 11B-0330 12A-0473 12A-0476 12A-0477 12E-0355
LPRT09G 11B-0302-C1 11B-0304-C1 11B-0306-C3 11B-0308-C2 11B-0327-C2 11B-0329-C3 11B-0330-C2 12A-0473-C5 12A-0476-C3 12A-0477-C2 12E-0355-C02
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
8.89 10.67 10.69 10.72 10.74 10.9 10.9 10.92 9.14 9.6 9.8 10.75

LPRT09G-FD 11B-0302-C1AS 11B-0304-C1AS 11B-0306-C3AS 11B-0308-C2AS 11B-0327-C2AS 11B-0329-C3AS 11B-0330-C2AS 12A-0473-C5AS 12A-0476-C3AS 12A-0477-C2AS 12E-0355-C2AS
11/2/2009 10/26/2011 10/10/2011 10/18/2011 10/11/2011 9/20/2011 9/14/2011 10/13/2011 1/12/2012 2/7/2012 2/8/2012 5/22/2012

FD N N N N N N N N N N N

0.0066 0.0362 0.0656 J 0.061 J 0.0573 J 0.763 J 0.399 J 0.618 J 0.0333 0.165 J 0.0386 J 0.000981 
 0.00624 0.0106 J 0.0104 J 0.00994 J 0.101 J 0.0646 J 0.0829 J 0.00238 0.0229 J 0.0059 J 0.000144 

4.8E-05 0.000834 0.000979 J 0.000923 J 0.000837 J 0.00156 J 0.00332 J 0.00102 0.000163 0.000556 J 0.000579 J 1.31E-05 Z
0.00012 0.000335 0.000544 J 0.000431 J 0.000414 J 0.000129 UJ 0.00405 J 0.000119 U 0.000151 0.00171 J 0.000343 J 1.63E-05 
0.0025 0.0142 0.0208 J 0.0218 J 0.0183 J 0.272 J 0.086 J 0.235 J 0.00676 0.0652 J 0.015 J 0.000395 
3.2E-05 0.000146 0.000274 J 0.000231 J 0.000224 J 0.00271 J 0.00201 J 0.00232 4.9E-05 0.000609 J 0.000143 J 4.33E-06 J
1.5E-05 0.000135 0.000209 J 0.000183 J 0.000199 J 0.00151 J 0.00152 J 0.00145 3.19E-05 J 0.000379 J 0.000134 J 3.12E-06 J
0.00054 0.00301 0.00515 J 0.00489 J 0.00432 J 0.0533 J 0.0358 J 0.0479 0.00116 0.012 J 0.00284 J 7.48E-05 
0.00019 J 0.00165 J 0.00278 J 0.00187 J 0.00167 J 0.0277 J 0.0789 J 0.024 0.000712 0.0119 J 0.0011 J 2.45E-05 J
0.0015 0.00449 0.00703 J 0.00676 J 0.00614 J 0.0916 J 0.0144 J 0.0679 J 0.00241 0.0233 J 0.005 J 0.00013 
0.0096 0.0484 0.074 J 0.0704 J 0.0668 J 0.972 J 0.37 J 0.832 J 0.0348 0.228 J 0.051 J 0.00131 

 0.00301 0.00515 J 0.00489 J 0.00432 J 0.0533 J 0.0358 J 0.0479 0.00116 0.012 J 0.00284 J 7.48E-05 
0.00019 0.00106 0.00183 J 0.00154 J 0.00151 J 0.0226 J 0.0116 J 0.0196 0.000568 0.00519 J 0.00112 J 3.01E-05 
0.0024 0.0127 0.0218 J 0.0202 J 0.0182 J 0.267 J 0.139 J 0.223 J 0.00655 0.0555 J 0.0137 J 0.000304 

 0.0404 0.0684 J 0.0688 J 0.0599 J 0.654 J 0.399 J 0.562 J 0.0199 0.147 J 0.0415 J 0.001 
0.0048 J 0.0331 0.048 J 0.0501 J 0.0419 J 0.547 J 0.165 J 0.424 J 0.0155 0.131 J 0.0328 J 0.000862 
0.00016 0.00107 0.00178 J 0.00147 J 0.00152 J 0.0186 J 0.018 J 0.0169 0.000411 0.0049 J 0.00103 J 3.26E-05 
1.6E-05 0.000352 0.000477 J 0.000526 J 0.000506 J 0.00203 J 0.00282 J 0.0022 9.82E-05 0.000535 J 0.000296 J 9.06E-06 

 0.0242 0.0404 J 0.0397 J 0.0348 J 0.394 J 0.243 J 0.335 J 0.0113 0.0888 J 0.0237 J 0.000597 
4.2E-05 J 0.000189 J 0.000298 J 0.000282 J 0.000223 J 0.00384 J 0.00763 J 0.00358 8.81E-05 J 0.00146 J 0.000145 J 4.28E-06 J

 0.0484 0.074 J 0.0704 J 0.0668 J 0.972 J 0.37 J 0.832 J 0.0348 0.228 J 0.051 J 0.00131 
 0.017 0.0281 J 0.028 J 0.0242 J 0.31 J 0.173 J 0.263 J 0.00689 0.0665 J 0.0165 J 0.000417 

3.5E-05 0.000463 0.000633 J 0.000734 J 0.000656 J 0.00397 J 0.00408 J 0.00397 0.000128 0.000984 J 0.000358 J 9.47E-06 
2.6E-05 0.000169 0.00026 J 0.000295 J 0.000243 J 2.65E-05 UJ 0.0011 J 1.72E-05 U 3.68E-06 U 0.000286 J 0.000228 J 7.08E-06 J

 0.0484 0.074 J 0.0704 J 0.0668 J 0.972 J 0.37 J 0.832 J 0.0348 0.228 J 0.051 J 0.00131 
 0.00301 0.00515 J 0.00489 J 0.00432 J 0.0533 J 0.0358 J 0.0479 0.00116 0.012 J 0.00284 J 7.48E-05 
 0.0484 0.074 J 0.0704 J 0.0668 J 0.972 J 0.37 J 0.832 J 0.0348 0.228 J 0.051 J 0.00131 

0.001 0.0046 0.014 J 0.00598 J 0.00793 J 0.0642 J 0.0248 J 0.0571 J 0.00172 0.0197 J 0.00356 J 0.000111 
6.9E-06 U 1.93E-05 U 3.03E-05 UJ 2.19E-05 UJ 1.53E-05 J 0.000125 UJ 0.000143 UJ 0.000125 U 2.51E-05 U 5.98E-05 UJ 3.75E-05 UJ 1.71E-06 U

4E-05 0.000412 0.000445 J 0.000558 J 0.0005 J 0.00356 J 0.00228 J 0.00412 0.000465 0.000758 J 0.000283 J 7.39E-06 J
0.0012 J 0.00541 J 0.0089 J 0.00695 J 0.0058 J 0.134 J 0.121 J 0.112 J 0.00313 0.0488 J 0.0041 J 0.00013 J

4.7E-06 U 1.6E-05 U 2.52E-05 UJ 1.75E-05 UJ 7.36E-06 UJ 0.000109 UJ 0.000114 UJ 0.000106 U 0.000328 5.35E-05 UJ 3.22E-05 UJ 1.43E-06 U
3E-05 0.000213 0.000153 J 0.00016 J 0.000199 J 0.000131 UJ 0.000359 J 0.00126 5.32E-05 Z 0.000348 Z 9.28E-05 J 3.58E-06 J

0.00081 0.00385 0.00619 J 0.00581 J 0.00533 J 0.0646 J 0.0236 J 0.0544 J 0.00714 0.0145 J 0.00397 J 0.000127 
0.00038 0.00165 0.00261 J 0.00279 J 0.00251 J 0.0285 J 0.0122 J 0.0263 0.00376 0.00604 J 0.00178 J 5.66E-05 
0.0019 0.00833 0.0144 J 0.015 J 0.0138 J 0.142 J 0.0632 J 0.116 J 0.0145 0.0316 J 0.00921 J 0.000255 

0.00091 0.00488 0.00761 J 0.00764 J 0.00666 J 0.0829 J 0.0268 J 0.0737 0.00905 0.0151 J 0.0047 J 0.000153 
0.0039 0.0198 0.0322 J 0.0323 J 0.03 J 0.3 J 0.12 J 0.26 J 0.0444 0.0671 J 0.0204 J 0.000655 

 0.0198 0.0322 J 0.0323 J 0.03 J 0.3 J 0.12 J 0.26 J 0.0444 0.0671 J 0.0204 J 0.000655 
6E-06 U 1.05E-05 U 0.000148 J 0.000353 J 3.5E-06 UJ 0.00014 UJ 2.56E-05 UJ 9.63E-06 U 3.3E-05 U 7.19E-05 UJ 0.000133 UJ 1.3E-06 U
0.00012 0.000495 0.000857 J 0.000873 J 0.000775 J 0.01 J 0.00429 J 0.00848 0.00047 0.00192 J 0.000535 J 1.48E-05 
5.2E-05 J 0.000279 J 0.000455 J 0.000441 J 0.000335 J 0.00648 J 0.0114 J 0.00579 0.000167 0.00252 J 0.000218 J 7.58E-06 J
0.0066 0.0315 0.051 J 0.054 J 0.049 J 0.431 J 0.212 J 0.378 J 0.0646 0.0991 J 0.0315 J 0.00103 

0.00079 0.00486 0.00845 J 0.00855 J 0.00864 J 0.0641 J 0.0315 J 0.0512 J 0.00578 0.0148 J 0.00531 J 0.000136 
0.0011 0.00589 0.00998 J 0.0105 J 0.00935 J 0.0786 J 0.0474 J 0.0716 J 0.0114 0.0183 J 0.00583 J 0.000165 

0.00011 0.00221 0.0027 J 0.00392 J 0.00343 J 0.00536 J 0.0105 J 0.00452 0.000551 0.00186 J 0.00166 J 3.91E-05 
3.4E-05 0.000531 0.000823 J 0.00108 J 0.000899 J 0.00326 J 0.00312 J 0.00271 0.000258 0.000838 J 0.000523 J 1.44E-05 
0.0049 J 0.0225 0.0398 J 0.0421 J 0.0386 J 0.353 J 0.175 J 0.278 J 0.041 0.085 J 0.0249 J 0.000725 
9.8E-05 0.000485 0.000673 J 0.000651 J 0.00061 J 0.0056 J 0.0032 J 0.00428 0.000305 0.00127 J 0.000474 J 1.47E-05 

 0.0198 0.0322 J 0.0323 J 0.03 J 0.3 J 0.12 J 0.26 J 0.0444 0.0671 J 0.0204 J 0.000655 
7.5E-06 U 9.93E-06 U 0.00024 J 0.000276 J 3.57E-06 UJ 0.000135 UJ 0.000954 J 9.33E-06 U 2.8E-05 U 7.14E-05 UJ 0.000128 UJ 3.36E-06 J
0.0023 J 0.0182 0.0249 J 0.0286 J 0.0249 J 0.2 J 0.117 J 0.196 J 0.0264 0.0454 J 0.0158 J 0.000486 
0.00033 0.0031 0.00398 J 0.00473 J 0.00427 J 0.016 J 0.0318 J 0.0125 0.00464 0.00666 J 0.00305 J 0.00013 
0.169 0.948 1.44 1.43 1.29 14.2 8.47 11.7 1.13 3.51 0.899 0.0263 
0.159 0.896 1.36 1.36 1.23 13.5 8.18 11.1 1 3.34 0.849 0.0247 

2.76E-06 2.24E-05 1.98E-05 2.04E-05 1.84E-05 0.000151 0.000213 0.000107 1.21E-05 4.38E-05 1.12E-05 3.27E-07 
(e) 2.26E-05 2.01E-05 2.07E-05 1.85E-05 1.51E-04 2.14E-04 1.08E-04 1.22E-05 4.42E-05 1.14E-05 3.33E-07
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 6-9 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT09G 11B-0302 11B-0304 11B-0306 11B-0308 11B-0327 11B-0329 11B-0330 12A-0473 12A-0476 12A-0477 12E-0355
LPRT09G 11B-0302-C1 11B-0304-C1 11B-0306-C3 11B-0308-C2 11B-0327-C2 11B-0329-C3 11B-0330-C2 12A-0473-C5 12A-0476-C3 12A-0477-C2 12E-0355-C02
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
8.89 10.67 10.69 10.72 10.74 10.9 10.9 10.92 9.14 9.6 9.8 10.75

LPRT09G-FD 11B-0302-C1AS 11B-0304-C1AS 11B-0306-C3AS 11B-0308-C2AS 11B-0327-C2AS 11B-0329-C3AS 11B-0330-C2AS 12A-0473-C5AS 12A-0476-C3AS 12A-0477-C2AS 12E-0355-C2AS
11/2/2009 10/26/2011 10/10/2011 10/18/2011 10/11/2011 9/20/2011 9/14/2011 10/13/2011 1/12/2012 2/7/2012 2/8/2012 5/22/2012

FD N N N N N N N N N N N

0.00047 0.00181 0.00286 J 0.00257 J 0.00209 J 0.00559 J 0.049 J 0.00741 0.000665 0.0037 J 0.00121 J 3.88E-05 Z
0.0058 J 0.0277 J 0.0427 J 0.037 J 0.0329 J 0.379 J 0.644 J 0.356 J 0.0124 J 0.144 Z 0.0209 J 0.000624 J
0.035 0.14 0.219 J 0.194 J 0.181 J 3.38 J 1.95 J 2.7 J 0.0711 0.904 J 0.124 J 0.00319 
0.038 J 0.21 0.322 J 0.341 J 0.308 J 2.9 J 1.34 J 2.44 J 0.424 0.666 J 0.211 J 0.00663 Z
0.051 J 0.282 0.464 J 0.447 J 0.402 J 5.15 J 2.51 J 4.29 J 0.158 Z 1.18 J 0.286 J 0.0072 Z

0.024 ZJ 0.159 0.222 J 0.232 J 0.211 J 1.54 J 1.12 J 1.2 J 0.335 0.377 J 0.152 J 0.00521 Z
0.01 J 0.0934 0.119 J 0.126 J 0.109 J 0.631 J 0.601 Z 0.514 J 0.0949 0.167 J 0.0738 J 0.00238 Z

0.0028 0.0242 0.0332 J 0.0342 J 0.033 J 0.189 J 0.185 J 0.142 0.0226 0.0496 J 0.0227 J 0.000715 
0.00059 J 0.00583 0.00803 J 0.00841 J 0.00796 J 0.0305 J 0.034 J 0.0276 0.00611 0.0113 J 0.00502 J 0.000203 

0.048 U
0.048 U
0.048 U

0.13 
0.048 U

0.15 
0.048 U
0.048 U
0.048 U
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0356 12E-0357 12E-0358 12E-0359 12E-0360 12E-0360 12E-0361 12E-0362 12E-0363 12E-0364 13B-0520 13B-0522

12E-0356-C04 12E-0357-C02 12E-0358-C01 12E-0359-C05 12E-0360-C02 12E-0360-C02 12E-0361-C01 12E-0362-C01 12E-0363-C02 12E-0364-C02 13B-0520-G1 13B-0522-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
10.77 10.83 10.88 10.94 10.96 10.96 10.98 11.02 11.07 11.1 9.37 9.5

12E-0356-C4AS 12E-0357-C2AS 12E-0358-C1AS 12E-0359-C5AS 12E-0360-C2AS 12E-0360-C2AT 12E-0361-C1AS 12E-0362-C1AS 12E-0363-C2AS 12E-0364-C2AS 13B-0520-G1AS 13B-0522-G1AS
5/23/2012 5/24/2012 5/22/2012 5/23/2012 5/22/2012 5/22/2012 5/21/2012 5/23/2012 5/23/2012 5/23/2012 10/3/2013 10/4/2013

N N N N N FD N N N N N N

7.92E-05 J 1.01E-05 Z 2.85E-05 4.1E-05 7.75E-05 8.05E-05 1.28E-05 8.39E-05 0.000102 4.13E-05 0.000545 J 0.00107 J
0.000103 UJ 9.69E-06 U 3.03E-06 J 4.6E-06 J 7.14E-06 J 7.76E-06 J 2.96E-06 UJ 1.58E-05 J 1.12E-05 J 5.67E-06 J 9.98E-05 J 0.000186 J
8.95E-06 J 2.58E-06 U 2.92E-05 0.000162 0.000331 0.000357 7.3E-06 J 0.000487 0.000434 0.000102 0.0017 J 0.00292 J
0.000234 4.26E-05 0.000512 0.00497 0.0108 0.0134 0.000107 0.0108 0.00973 0.0022 0.0267 J 0.0383 J
1.11E-05 2.63E-06 U 1.03E-05 0.000134 0.000236 0.000347 3.36E-06 Z 0.00055 0.000477 7.49E-05 0.0014 J 0.00221 J

2.96E-06 U 2.49E-06 U 5.82E-06 J 5.15E-05 6.22E-05 7.86E-05 2.08E-06 J 0.000218 0.000168 2.73E-05 0.000695 J 0.00109 J
3.28E-06 U 1.75E-06 U 2.28E-06 U 1.05E-05 6.67E-06 J 7.64E-06 J 6.88E-07 U 5.24E-05 3.17E-05 4.57E-06 J 0.000169 J 0.000264 J
7.47E-05 1.99E-05 0.000259 0.00158 0.00368 0.00391 3.87E-05 0.00296 0.00214 0.000961 0.00913 J 0.0126 J

2.61E-06 U 1.96E-06 U 2.59E-06 U 1.44E-06 U 1.33E-06 U 1.54E-06 U 5.64E-07 U 1.81E-06 U 2.89E-06 J 1.33E-06 U 1.86E-05 J 1.97E-05 J
7.47E-06 J 2.13E-06 U 2.86E-05 0.000155 0.000377 0.000404 4.04E-06 Z 0.000275 0.000212 0.000112 0.000831 J 0.00116 J
0.000151 2.91E-05 J 0.000262 0.00303 0.00657 0.00828 6.27E-05 0.00695 0.00599 0.00143 0.0173 J 0.024 J
1.47E-05 1.9E-06 U 3.91E-05 0.000306 0.000612 0.000665 7.91E-06 J 0.000513 0.00038 0.000161 0.00163 J 0.00235 J

0.000133 U 5.36E-05 U 0.000276 J 0.00438 J 0.00254 J 0.00277 J 7.28E-05 UJ 0.00194 J 0.00236 J 0.00526 J 0.00599 J 0.0072 J
0.000328 6.05E-05 0.00098 0.00938 0.0177 0.0203 0.000177 0.0136 0.0142 0.00545 0.0277 J 0.0378 J

2.35E-06 U 1.88E-06 U 2.48E-06 U 1.36E-06 U 1.33E-05 1.43E-05 5.4E-07 U 9.02E-06 J 1.13E-05 5.43E-06 J 1.98E-05 Z 3.21E-05 J
2.31E-06 U 1.99E-06 U 2.56E-06 U 2.02E-05 1.95E-05 3.75E-05 5.57E-07 U 3.31E-05 4.16E-05 9.6E-06 J 6.35E-05 J 7.99E-05 J
0.000234 4.26E-05 0.000512 0.00497 0.0108 0.0134 0.000107 0.0108 0.00973 0.0022 0.0267 J 0.0383 J

2.96E-06 U 2.15E-06 U 7.15E-06 J 4.87E-05 0.000159 0.000156 1.55E-06 Z 0.000135 7.73E-05 3.18E-05 0.000478 J 0.000681 J
2.26E-06 U 1.9E-06 U 9.96E-06 0.000157 0.000191 0.000183 2.16E-06 J 0.000234 0.000131 6.45E-05 0.000463 J 0.000719 J

4.8E-05 9.04E-06 J 0.000204 0.00143 0.00283 0.00293 2.95E-05 0.00172 0.00187 0.000824 0.00411 J 0.00572 J
2.75E-06 U 2.24E-06 U 1.06E-05 0.000199 0.000293 0.00035 2.29E-06 Z 0.000347 0.000155 7.61E-05 0.000775 J 0.00107 J
0.000188 4.26E-05 0.000591 0.00403 0.00932 0.00946 9.47E-05 0.00703 0.00513 0.0022 0.0214 J 0.0301 J
0.000151 2.91E-05 J 0.000262 0.00303 0.00657 0.00828 6.27E-05 0.00695 0.00599 0.00143 0.0173 J 0.024 J

2.77E-05 U 6.21E-06 U 3.18E-05 J 0.000101 J 0.000162 J 0.000157 J 6.31E-06 J 0.000196 J 0.000204 J 7.93E-05 J 0.00107 J 0.00182 J
2.33E-06 U 1.94E-06 U 4.62E-06 J 1.81E-05 3.64E-05 3.87E-05 8.36E-07 Z 3.09E-05 3E-05 1.48E-05 Z 9.58E-05 J 0.000128 J
2.26E-06 U 1.9E-06 U 2.48E-06 U 3.88E-06 J 7.22E-06 J 7.09E-06 J 5.4E-07 U 7.32E-06 J 6.7E-06 J 2.67E-06 Z 2.06E-05 Z 4.19E-05 J
2.99E-06 U 2.4E-06 U 1.38E-05 0.000102 0.000194 0.000208 2.44E-06 J 0.000134 0.000135 6.12E-05 0.000301 J 0.000433 J
5.83E-06 Z 2.18E-06 U 2.5E-05 0.000114 0.000262 0.000238 3.55E-06 J 0.000181 0.000171 9.47E-05 0.000414 J 0.000541 J
7.47E-06 J 2.13E-06 U 2.86E-05 0.000155 0.000377 0.000404 4.04E-06 Z 0.000275 0.000212 0.000112 0.000831 J 0.00116 J
0.000151 2.91E-05 J 0.000262 0.00303 0.00657 0.00828 6.27E-05 0.00695 0.00599 0.00143 0.0173 J 0.024 J

1.42E-06 U 3.33E-06 U 4E-06 Z 3.92E-05 4.68E-05 4.27E-05 9.36E-07 U 3.3E-05 6.53E-05 3.66E-05 0.000108 J 0.000155 J
2.84E-06 U 2.32E-06 U 2.98E-06 U 1.51E-06 U 1.51E-06 U 1.65E-06 U 6.48E-07 U 1.96E-06 U 1.49E-06 U 1.4E-06 U 8.71E-06 UJ 1.05E-05 UJ
6.06E-05 9.79E-06 J 0.000325 0.00198 0.00431 0.00437 4.27E-05 0.0018 0.00211 0.00199 0.00423 J 0.00569 J
0.000419 6.84E-05 0.00236 0.0127 0.027 0.0266 0.00031 0.0127 0.0148 0.0115 0.0307 J 0.0418 J

2.77E-05 U 6.21E-06 U 3.18E-05 J 0.000101 J 0.000162 J 0.000157 J 6.31E-06 J 0.000196 J 0.000204 J 7.93E-05 J 0.00107 J 0.00182 J
2.92E-05 2.18E-06 U 0.00013 0.000742 0.00165 0.00164 1.77E-05 Z 0.00075 0.000885 0.000692 0.00179 J 0.00242 J

1.62E-06 U 2.04E-06 U 1.09E-05 0.000115 0.000269 0.000276 2.4E-06 Z 0.000154 0.000181 7.23E-05 0.000369 J 0.000448 J
0.000124 1.97E-05 0.00044 0.00361 0.00752 0.00793 7.31E-05 0.00422 0.00486 0.00253 0.00969 J 0.013 J
1.5E-06 U 1.89E-06 U 3.46E-05 0.000162 0.000359 0.000358 5.18E-06 J 0.00019 0.000216 0.000167 0.000543 J 0.000718 J
2.37E-05 2.25E-06 U 6.79E-05 0.000585 0.0012 0.0012 1.06E-05 0.000706 0.000834 0.000416 0.00159 J 0.00225 J
0.000116 1.84E-05 J 0.000586 0.00399 0.00774 0.00825 9.02E-05 0.00475 0.00552 0.0029 0.0109 J 0.0148 J
6.45E-05 6.73E-06 J 0.000157 0.00122 0.00233 0.00241 2.87E-05 0.00157 0.00174 0.000747 0.00369 J 0.00512 J
1.89E-05 J 1.92E-06 UJ 7.56E-05 0.000494 0.00124 0.00114 1.13E-05 0.00042 0.000582 0.00045 0.00122 J 0.00166 J
0.000419 6.84E-05 0.00236 0.0127 0.027 0.0266 0.00031 0.0127 0.0148 0.0115 0.0307 J 0.0418 J
8.51E-06 J 1.76E-06 U 3.06E-05 0.000187 0.000452 0.000465 4.4E-06 J 0.000203 0.000241 0.000174 0.000519 J 0.000699 J
2.32E-05 U 5.23E-06 U 3.75E-06 UJ 3.61E-06 UJ 1.92E-06 UJ 2.2E-06 UJ 3.75E-06 UJ 3.07E-06 UJ 3.78E-06 UJ 4.09E-06 UJ 6.07E-06 J 6.64E-06 UJ
8.51E-06 J 1.76E-06 U 3.06E-05 0.000187 0.000452 0.000465 4.4E-06 J 0.000203 0.000241 0.000174 0.000519 J 0.000699 J
6.86E-05 9.63E-06 0.000338 0.00228 0.00445 0.00459 4.74E-05 0.00235 0.00264 0.0015 0.00545 J 0.00769 J

1.55E-06 U 1.93E-06 U 2.55E-06 U 3.44E-06 J 6.1E-06 Z 6.69E-06 Z 6.29E-07 U 4.98E-06 J 5.13E-06 J 1.43E-06 U 8.33E-06 UJ 7.34E-06 UJ
1.42E-06 U 1.79E-06 U 2.41E-06 U 2.84E-05 5.37E-05 6.24E-05 1.05E-06 Z 4.05E-05 4.71E-05 1.74E-05 8.11E-05 J 0.000122 J

1.6E-05 1.82E-06 U 4.87E-05 0.000482 0.000898 0.000943 9.33E-06 0.000632 0.000726 0.000273 0.00139 J 0.00192 J
1.81E-06 U 1.37E-06 U 1.66E-06 U 3.32E-06 J 7.57E-06 J 7.38E-06 J 4.48E-07 U 4.46E-06 J 5.25E-06 J 1.94E-06 Z 5.14E-06 UJ 9.98E-06 Z
4.94E-05 9.14E-06 J 0.000324 0.00177 0.00372 0.00383 4.53E-05 0.00195 0.00218 0.00163 0.0048 J 0.00659 J
0.000289 4.61E-05 0.00132 0.0091 0.0178 0.0186 0.00021 0.0112 0.0124 0.00634 0.0252 J 0.0348 J

1.41E-06 U 1.77E-06 U 3.67E-06 J 1.32E-05 3.5E-05 3.73E-05 5.72E-07 U 3.22E-05 3.1E-05 1.31E-05 0.00012 J 0.000174 J
0.000289 4.61E-05 0.00132 0.0091 0.0178 0.0186 0.00021 0.0112 0.0124 0.00634 0.0252 J 0.0348 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0356 12E-0357 12E-0358 12E-0359 12E-0360 12E-0360 12E-0361 12E-0362 12E-0363 12E-0364 13B-0520 13B-0522

12E-0356-C04 12E-0357-C02 12E-0358-C01 12E-0359-C05 12E-0360-C02 12E-0360-C02 12E-0361-C01 12E-0362-C01 12E-0363-C02 12E-0364-C02 13B-0520-G1 13B-0522-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
10.77 10.83 10.88 10.94 10.96 10.96 10.98 11.02 11.07 11.1 9.37 9.5

12E-0356-C4AS 12E-0357-C2AS 12E-0358-C1AS 12E-0359-C5AS 12E-0360-C2AS 12E-0360-C2AT 12E-0361-C1AS 12E-0362-C1AS 12E-0363-C2AS 12E-0364-C2AS 13B-0520-G1AS 13B-0522-G1AS
5/23/2012 5/24/2012 5/22/2012 5/23/2012 5/22/2012 5/22/2012 5/21/2012 5/23/2012 5/23/2012 5/23/2012 10/3/2013 10/4/2013

N N N N N FD N N N N N N

7.73E-05 U 2.76E-05 0.000306 J 0.00126 J 0.00183 J 0.00197 J 5.19E-05 J 0.00206 J 0.00234 J 0.00084 J 0.00668 J 0.0113 J
1.65E-06 U 1.28E-06 U 3.4E-06 J 1.33E-05 3.07E-05 3.25E-05 7.99E-07 Z 3.14E-05 2.85E-05 1.22E-05 0.000124 J 0.000177 J
0.000116 1.84E-05 J 0.000586 0.00399 0.00774 0.00825 9.02E-05 0.00475 0.00552 0.0029 0.0109 J 0.0148 J

1.74E-06 U 1.28E-06 U 3.06E-06 Z 1.25E-05 3.06E-05 3.35E-05 4.3E-07 U 2.58E-05 2.48E-05 1.23E-05 9.88E-05 J 0.000133 J
0.000551 5.17E-05 0.00184 0.00996 0.0193 0.019 0.000243 0.0105 0.0115 0.00818 0.0265 J 0.0366 J
5.88E-06 J 1.58E-06 U 2.67E-05 0.000107 0.000269 0.000282 4.54E-06 J 0.000206 0.000203 0.000108 0.000772 J 0.00105 J
5.36E-06 J 1.29E-06 U 1.57E-05 0.000382 0.000571 0.000643 1.98E-06 Z 0.000321 0.000181 6.44E-05 0.000234 J 0.000404 J
3.5E-05 8.29E-06 J 0.000137 0.00097 0.00215 0.00201 2.46E-05 0.00119 0.00112 0.000674 0.00303 J 0.00421 J
3.5E-05 8.29E-06 J 0.000137 0.00097 0.00215 0.00201 2.46E-05 0.00119 0.00112 0.000674 0.00303 J 0.00421 J
3.8E-05 6.11E-06 J 0.000157 0.0011 0.00229 0.00229 2.73E-05 0.00117 0.00133 0.00076 0.00285 J 0.0038 J

2.34E-06 U 2.22E-06 U 2.89E-06 U 5.11E-06 U 6.33E-06 U 7.5E-06 U 7.19E-07 U 5.21E-06 U 5.7E-06 U 4.34E-06 U 2.3E-05 UJ 2.53E-05 UJ
0.000109 UJ 1.93E-05 U 4.59E-05 0.000229 0.000263 0.000313 1E-05 U 0.000413 0.000351 0.00018 0.00455 J 0.00577 J
1.11E-06 U 1.4E-06 U 1.87E-06 U 2.77E-05 7.58E-07 U 3.49E-05 4.62E-07 U 1.95E-05 1.28E-06 U 1.09E-06 U 6.02E-06 UJ 5.31E-06 UJ
1.1E-06 U 1.37E-06 U 1.82E-06 U 3.61E-06 J 7.39E-07 U 9.24E-07 U 4.5E-07 U 7.89E-07 U 2.82E-06 Z 1.03E-06 U 5.74E-06 UJ 5.06E-06 UJ
2.32E-06 U 2.19E-06 U 8.05E-06 J 4.13E-05 7.73E-05 8.15E-05 1.06E-06 Z 3.9E-05 Z 5.98E-05 Z 4.47E-05 0.000137 Z 0.000216 Z
0.000419 6.84E-05 0.00236 0.0127 0.027 0.0266 0.00031 0.0127 0.0148 0.0115 0.0307 J 0.0418 J
2.85E-05 1.34E-06 U 0.000158 0.000892 0.0018 0.00183 2.27E-05 0.000898 0.00102 0.000953 0.00195 J 0.00254 J

1.17E-06 U 1.51E-06 U 2.04E-06 U 3.71E-06 Z 8.67E-06 J 7.84E-06 Z 5.04E-07 U 6.66E-06 J 7.44E-06 Z 3.75E-06 Z 1.75E-05 J 2.8E-05 J
6.06E-05 9.79E-06 J 0.000325 0.00198 0.00431 0.00437 4.27E-05 0.0018 0.00211 0.00199 0.00423 J 0.00569 J

1.49E-05 Z 3.03E-06 J 8.83E-05 0.000492 0.00107 0.00103 1.33E-05 0.000473 0.000538 0.000477 0.000977 J 0.00134 J
0.000551 5.17E-05 0.00184 0.00996 0.0193 0.019 0.000243 0.0105 0.0115 0.00818 0.0265 J 0.0366 J

4.92E-06 U 3.65E-06 U 4.37E-06 U 7.42E-06 U 1.23E-05 U 1.19E-05 U 1.08E-06 U 9.48E-06 U 9.15E-06 U 6.95E-06 U 3.24E-05 UJ 4.09E-05 UJ
0.000133 UJ 2.16E-05 U 5.65E-05 0.00024 0.000295 0.00035 1.12E-05 0.000551 0.000423 0.000186 0.00585 J 0.0076 J

6.69E-05 1.5E-05 J 0.000698 0.00368 0.00662 0.00669 8.76E-05 0.00369 0.00421 0.0034 0.00778 J 0.011 J
2.59E-05 4.03E-06 Z 0.000189 0.00104 0.00192 0.00196 2.54E-05 0.00112 0.00128 0.000922 0.0025 J 0.00359 J
1.23E-05 2.6E-06 U 0.000123 0.00058 0.00113 0.00111 1.54E-05 0.000576 0.000691 0.000573 0.00138 J 0.00206 J
2.59E-05 4.03E-06 Z 0.000189 0.00104 0.00192 0.00196 2.54E-05 0.00112 0.00128 0.000922 0.0025 J 0.00359 J
7.62E-05 1.78E-05 0.000761 0.00395 0.00732 0.0075 9.77E-05 0.00446 0.005 0.0039 0.0101 J 0.0155 J

1.76E-06 U 2.3E-06 U 2.57E-05 0.000145 0.00025 0.000266 2.99E-06 Z 0.000164 0.000198 0.00012 0.000398 J 0.000569 J
1.01E-05 Z 1.41E-06 Z 6.52E-05 0.00041 0.00072 0.00069 8.54E-06 Z 0.00043 0.000486 0.000316 0.00103 J 0.00153 J
4.64E-05 1.1E-05 0.000465 0.00218 0.0041 0.00415 5.76E-05 0.00238 0.00265 0.00221 0.00542 J 0.00804 J
1.93E-05 2.67E-06 Z 0.000151 0.000723 0.00133 0.00131 2.12E-05 0.000766 0.000873 0.000741 0.00184 J 0.00271 J
4.1E-05 7.03E-06 J 0.000324 0.00161 0.00294 0.00277 4.29E-05 0.00168 0.00189 0.00155 0.00412 J 0.00632 J

0.000243 UJ 4.42E-05 U 9.69E-05 0.000502 0.000569 0.000708 2.14E-05 U 0.0011 0.000784 0.000382 0.0105 J 0.0135 J
0.000352 3.94E-05 0.00176 0.00837 0.0151 0.015 0.000219 0.00863 0.0101 0.00779 0.0195 J 0.0279 J

1.72E-06 UJ 2.28E-06 UJ 5.17E-06 J 2.54E-05 5.51E-05 5.75E-05 1.01E-06 U 2.5E-05 2.98E-05 2.98E-05 6.93E-05 J 9.11E-05 J
1.55E-06 U 2.03E-06 U 3.42E-06 U 1.75E-05 3.66E-05 3.75E-05 9.63E-07 U 2.12E-05 2.54E-05 1.98E-05 6.57E-05 J 8.37E-05 J
4.68E-05 1.15E-05 0.000364 0.00181 0.00374 0.0037 4.8E-05 0.00212 0.0023 0.00158 0.00527 J 0.0082 J
1.1E-06 U 1.07E-06 U 3.83E-06 J 1.61E-05 3.87E-05 4.25E-05 Z 7.44E-07 U 2.37E-05 9.71E-06 Z 6.68E-06 Z 3.74E-05 J 4.58E-05 Z
6.12E-06 Z 2.1E-06 U 6.45E-05 0.00041 0.000529 0.000695 9.23E-06 0.000448 0.000541 0.000284 0.000967 J 0.00113 J
1.08E-06 U 1.04E-06 U 2.03E-06 U 1.01E-06 U 6.85E-07 U 6.17E-07 U 7.18E-07 U 8.89E-07 U 9.44E-07 U 1.04E-06 U 3.98E-06 UJ 4.06E-06 UJ
0.000105 2.71E-05 0.00102 0.00484 0.0084 0.00887 0.000131 0.00526 0.00623 0.00462 0.0129 J 0.0197 J

1.04E-06 U 1.04E-06 U 2.11E-06 U 5.7E-06 J 1.36E-05 1.29E-05 7.44E-07 U 9.63E-06 Z 1.03E-05 6.52E-06 Z 3.16E-05 J 4.52E-05 Z
4.43E-06 J 2.16E-06 U 2.74E-05 0.00013 0.000254 0.000244 4.08E-06 J 0.000132 0.000149 0.000122 0.000289 J 0.000407 J
3.89E-05 Z 8.5E-06 J 1.07E-05 5.77E-05 5.83E-05 7.3E-05 2.76E-06 Z 0.000412 0.000118 7.96E-05 0.00123 J 0.00165 J
1.41E-05 2.01E-06 U 0.000125 0.000648 0.00122 0.00116 1.78E-05 0.000662 0.000752 0.000557 0.00153 J 0.00218 J

1.42E-06 U 1.9E-06 U 2.42E-05 0.000127 0.000235 0.000229 3.94E-06 J 0.000132 0.000151 0.000107 0.000321 J 0.000416 J
1.46E-06 U 1.98E-06 U 3.2E-06 U 2.39E-06 U 3.08E-06 U 3.41E-06 U 9.01E-07 U 2.69E-06 U 3.67E-06 U 2.74E-06 U 9.86E-06 UJ 1.45E-05 UJ
0.000352 3.94E-05 0.00176 0.00837 0.0151 0.015 0.000219 0.00863 0.0101 0.00779 0.0195 J 0.0279 J
3.84E-05 1.37E-05 0.000427 0.00199 0.00364 0.00375 5.59E-05 0.0021 0.00268 0.00199 0.00543 J 0.0088 J
1.57E-05 5.57E-06 U 0.000177 0.000815 0.00152 0.00151 2.16E-05 0.000867 0.00105 0.000839 0.00203 J 0.00313 J

1.86E-05 Z 5.94E-06 J 0.000183 0.00097 0.0016 0.00164 2.74E-05 0.00091 0.00119 0.000764 0.00245 J 0.00367 J
3.32E-06 J 1.74E-06 U 1.45E-05 5.36E-05 8.85E-05 0.000116 1.46E-06 J 5.82E-05 6.77E-05 3.78E-05 0.000171 J 0.00026 J
5.6E-05 2.05E-05 0.000576 0.00243 0.00415 0.0043 8.07E-05 0.00232 0.00307 0.00235 0.00635 J 0.0104 J
5.6E-05 2.05E-05 0.000576 0.00243 0.00415 0.0043 8.07E-05 0.00232 0.00307 0.00235 0.00635 J 0.0104 J

3.12E-05 J 5.03E-06 U 8.33E-06 J 2.41E-05 3.67E-05 3.82E-05 4.33E-06 J 4.02E-05 5.37E-05 2.34E-05 0.000292 J 0.000381 J
0.000155 U 6.09E-05 0.000368 0.0014 0.00215 0.00228 6.22E-05 0.00405 0.00329 0.00106 0.0278 J 0.0401 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0356 12E-0357 12E-0358 12E-0359 12E-0360 12E-0360 12E-0361 12E-0362 12E-0363 12E-0364 13B-0520 13B-0522

12E-0356-C04 12E-0357-C02 12E-0358-C01 12E-0359-C05 12E-0360-C02 12E-0360-C02 12E-0361-C01 12E-0362-C01 12E-0363-C02 12E-0364-C02 13B-0520-G1 13B-0522-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
10.77 10.83 10.88 10.94 10.96 10.96 10.98 11.02 11.07 11.1 9.37 9.5

12E-0356-C4AS 12E-0357-C2AS 12E-0358-C1AS 12E-0359-C5AS 12E-0360-C2AS 12E-0360-C2AT 12E-0361-C1AS 12E-0362-C1AS 12E-0363-C2AS 12E-0364-C2AS 13B-0520-G1AS 13B-0522-G1AS
5/23/2012 5/24/2012 5/22/2012 5/23/2012 5/22/2012 5/22/2012 5/21/2012 5/23/2012 5/23/2012 5/23/2012 10/3/2013 10/4/2013

N N N N N FD N N N N N N

3.63E-06 Z 1.78E-06 U 5.52E-05 0.000283 0.00047 0.000471 8.51E-06 J 0.000283 0.000359 0.000285 0.000608 J 0.00101 J
6.98E-06 J 1.75E-06 U 5.58E-05 0.000265 0.000445 0.000465 7.51E-06 Z 0.000283 0.000374 0.000226 0.000719 J 0.00125 J
1.04E-05 Z 6.36E-06 J 0.000138 0.000497 0.000913 0.00095 1.78E-05 0.00054 0.000706 0.000532 0.00144 J 0.00254 J

3.2E-05 1.11E-05 0.000332 0.00142 0.00245 0.00255 4.63E-05 0.00132 0.00179 0.00132 0.00353 J 0.00556 J
1.05E-06 U 1.86E-06 U 2.25E-06 U 2.09E-06 U 2.41E-06 Z 3E-06 J 6.12E-07 U 1.5E-06 U 2.63E-06 J 1.89E-06 U 5.82E-06 UJ 6.41E-06 UJ
1.79E-06 U 4.61E-06 U 2.07E-05 Z 9.42E-05 0.000177 0.000175 2.57E-06 Z 9.48E-05 0.000126 9.75E-05 0.000242 J 0.000386 J
2.76E-05 2.28E-05 0.000404 0.00119 0.00215 0.00217 4.64E-05 0.00127 0.00187 0.00127 0.00366 J 0.00622 J

3.92E-06 U 3.64E-06 U 6.08E-05 0.000123 0.00023 0.000233 6.56E-06 J 0.000132 0.000195 0.000119 0.000383 J 0.000627 J
9.8E-06 1.52E-05 0.000204 0.000398 0.00076 0.000777 2.06E-05 0.000454 0.000659 0.000417 0.00123 J 0.00203 J

3.68E-05 U 1.98E-05 U 9.23E-05 0.000437 0.000612 0.00068 1.67E-05 J 0.00088 0.000893 0.000318 0.00798 J 0.0109 J
3.74E-05 U 1.84E-05 U 8.37E-05 0.000347 0.000535 0.000573 1.53E-05 0.000872 0.000789 0.000261 0.00701 J 0.00985 J
2.41E-06 U 2.58E-06 U 3.36E-06 U 1.54E-06 U 1.81E-06 U 2.13E-06 U 1.06E-06 U 2.84E-06 U 2.76E-06 U 1.77E-06 U 1.87E-05 UJ 1.81E-05 Z
9.81E-06 UJ 3.54E-06 U 2.6E-06 U 7.71E-06 J 9.99E-06 1.06E-05 9.25E-07 U 2.3E-05 1.29E-05 6.27E-06 J 0.000147 J 0.000214 J
1.61E-05 U 3.95E-06 Z 3.3E-05 9.61E-05 0.000161 0.000166 5.95E-06 J 0.000371 0.000274 8.36E-05 0.00303 J 0.00462 J
2.41E-05 U 7.68E-06 J 5.21E-05 0.000153 0.000282 0.000292 9.83E-06 J 0.00045 0.000338 0.000124 0.00443 J 0.00651 J
3.46E-05 J 3.48E-06 J 1.32E-05 5.28E-05 5.87E-05 6.43E-05 2.64E-06 Z 0.000334 0.000127 5.49E-05 0.00109 J 0.00152 J
0.000155 U 6.09E-05 0.000368 0.0014 0.00215 0.00228 6.22E-05 0.00405 0.00329 0.00106 0.0278 J 0.0401 J
2.41E-05 U 7.68E-06 J 5.21E-05 0.000153 0.000282 0.000292 9.83E-06 J 0.00045 0.000338 0.000124 0.00443 J 0.00651 J
3.8E-05 Z 1.02E-05 U 2.98E-05 9.25E-05 0.000148 0.000147 1.31E-05 0.00014 0.000266 6.02E-05 0.00064 J 0.00114 J

0.000243 UJ 4.42E-05 U 9.69E-05 0.000502 0.000569 0.000708 2.14E-05 U 0.0011 0.000784 0.000382 0.0105 J 0.0135 J
9.82E-05 U 4.06E-05 U 0.000235 0.001 0.00146 0.00157 3.98E-05 0.00224 0.00206 0.000719 0.02 J 0.0286 J
0.00012 UJ 1.54E-05 U 4.32E-05 0.000204 0.000229 0.000266 1.01E-05 0.000848 0.000354 0.000166 0.00435 J 0.00586 J
3.68E-05 U 1.98E-05 U 9.23E-05 0.000437 0.000612 0.00068 1.67E-05 J 0.00088 0.000893 0.000318 0.00798 J 0.0109 J
2.52E-06 U 2.62E-06 U 3.47E-06 U 3.97E-06 J 5.18E-06 J 5.19E-06 Z 1.1E-06 U 1.23E-05 8.47E-06 J 3.26E-06 J 0.000145 J 0.000217 J
5.86E-06 J 2.99E-06 U 2.32E-05 0.000335 0.00022 0.0003 3.41E-06 J 0.000258 0.000302 0.000733 0.00115 J 0.00141 J
2.46E-06 U 2.62E-06 U 3.32E-06 U 7.53E-05 5.11E-06 J 4.67E-06 J 1.05E-06 U 2.84E-06 U 4.48E-06 J 0.00013 1.85E-05 UJ 3.99E-05 J
6.25E-05 U 3.4E-05 0.000252 0.00112 0.0017 0.00182 4.16E-05 0.00211 0.00219 0.000724 0.00775 J 0.0123 J
2.59E-06 U 2.75E-06 U 3.61E-06 U 1.61E-06 U 1.94E-06 U 2.26E-06 U 1.14E-06 U 7.64E-06 J 7.97E-06 J 1.85E-06 U 1.95E-05 UJ 2.42E-05 Z
2.36E-06 U 2.53E-06 U 3.23E-06 U 5.42E-06 J 8.46E-06 J 8.81E-06 J 1.02E-06 U 2.37E-05 2.59E-06 U 1.66E-06 U 0.000134 Z 0.000218 J

0.000165 UJ 1.44E-05 J 3.9E-05 J 9.03E-05 J 0.000133 J 0.000174 J 7.54E-06 J 0.000181 J 0.000181 J 8.81E-05 J 0.0016 J 0.00233 J
6.73E-05 U 2.19E-05 7.64E-05 0.000538 0.000717 0.000812 2.11E-05 0.00363 0.00183 0.000408 0.0128 J 0.0189 J
2.81E-06 U 4.8E-06 U 1.15E-05 4.76E-05 8.27E-05 7.77E-05 1.76E-06 J 0.000197 9.59E-05 4.54E-05 0.00165 J 0.00246 J
3.77E-05 U 1.3E-05 4.72E-05 0.000338 0.000416 0.000454 1.13E-05 0.00217 0.00113 0.000247 0.00769 J 0.0115 J
2.47E-06 U 4.43E-06 U 4.29E-06 Z 2.32E-05 4.24E-05 4.59E-05 1.14E-06 J 0.000187 6.28E-05 2.19E-05 0.000967 J 0.00144 J
0.000157 U 4.58E-05 U 0.000215 0.0016 0.00292 0.0032 5.8E-05 0.00761 0.00392 0.00108 0.0323 J 0.0482 J
2.3E-05 U 6.77E-06 J 1.98E-05 0.000166 0.000189 0.000208 5.7E-06 J 0.00133 0.000977 0.000201 0.0032 J 0.00472 J

9.67E-06 UJ 4.37E-06 U 9.14E-06 J 5.77E-05 7.24E-05 7.71E-05 2.35E-06 J 0.000667 0.000461 8.31E-05 0.0016 J 0.00239 J
0.000157 U 4.58E-05 U 0.000215 0.0016 0.00292 0.0032 5.8E-05 0.00761 0.00392 0.00108 0.0323 J 0.0482 J
1.78E-05 U 7.3E-06 U 2.49E-05 0.000125 0.000191 0.000218 4.32E-06 J 0.000704 0.000288 0.000101 0.00493 J 0.00711 J
9.3E-05 U 2.85E-05 0.000116 0.000805 0.0014 0.00157 2.74E-05 0.00418 0.00198 0.000517 0.0189 J 0.0274 J
2.74E-05 U 6.12E-06 U 1.48E-06 J 4.12E-06 J 6.84E-06 J 6.18E-06 J 4.32E-06 UJ 7.24E-06 J 8.85E-06 J 2.97E-06 J 5E-05 J 6.49E-05 J
2.8E-05 U 6.91E-06 J 2.22E-05 0.000182 0.000224 0.000244 7.61E-06 J 0.00184 0.00126 0.000213 0.00514 J 0.00751 J
2.06E-05 U 4.75E-06 U 1.24E-05 8.1E-05 7.35E-05 7.97E-05 5.3E-06 J 0.00135 0.000621 7.8E-05 0.00549 J 0.00837 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0356 12E-0357 12E-0358 12E-0359 12E-0360 12E-0360 12E-0361 12E-0362 12E-0363 12E-0364 13B-0520 13B-0522

12E-0356-C04 12E-0357-C02 12E-0358-C01 12E-0359-C05 12E-0360-C02 12E-0360-C02 12E-0361-C01 12E-0362-C01 12E-0363-C02 12E-0364-C02 13B-0520-G1 13B-0522-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
10.77 10.83 10.88 10.94 10.96 10.96 10.98 11.02 11.07 11.1 9.37 9.5

12E-0356-C4AS 12E-0357-C2AS 12E-0358-C1AS 12E-0359-C5AS 12E-0360-C2AS 12E-0360-C2AT 12E-0361-C1AS 12E-0362-C1AS 12E-0363-C2AS 12E-0364-C2AS 13B-0520-G1AS 13B-0522-G1AS
5/23/2012 5/24/2012 5/22/2012 5/23/2012 5/22/2012 5/22/2012 5/21/2012 5/23/2012 5/23/2012 5/23/2012 10/3/2013 10/4/2013

N N N N N FD N N N N N N

0.000177 U 5.12E-05 U 0.000221 0.00168 0.00485 0.00586 5.8E-05 0.00914 0.00505 0.00114 0.0293 J 0.0427 J
2.8E-05 U 6.91E-06 J 2.22E-05 0.000182 0.000224 0.000244 7.61E-06 J 0.00184 0.00126 0.000213 0.00514 J 0.00751 J

6.47E-06 UJ 2.97E-06 U 3.3E-06 U 7.79E-06 J 5.52E-06 J 6.4E-06 J 7.05E-07 J 0.000131 5.77E-05 6.16E-06 J 0.000465 J 0.000642 J
3.56E-06 U 3.47E-06 U 4.67E-06 J 1.85E-05 3.93E-05 4.38E-05 1.09E-06 U 7.39E-05 5.27E-05 2.01E-05 0.000352 J 0.000461 J
5.93E-05 2.51E-05 0.000125 0.000695 0.000994 0.00125 2.23E-05 0.00258 0.00156 0.000455 0.0114 J 0.0165 J

3.52E-06 U 3.48E-06 U 3.63E-06 U 3.38E-06 U 4.83E-06 5.57E-06 U 1.07E-06 U 2.45E-05 7.82E-06 J 3.49E-06 U 0.000138 J 0.000212 J
3.39E-06 U 3.37E-06 U 3.57E-06 U 1.14E-05 1.47E-05 1.62E-05 1.05E-06 U 3.14E-05 2.63E-05 6.28E-06 J 8.76E-05 J 0.000128 J
1.3E-05 U 4.33E-06 J 2.2E-05 J 0.000162 0.000193 0.000198 5.31E-06 J 0.000848 0.000667 0.000116 0.00241 J 0.00364 J
2.71E-05 U 3.44E-06 J 2.11E-05 UJ 7E-05 J 0.000114 J 0.000118 J 6.73E-06 J 0.00013 J 0.000135 J 5.23E-05 J 0.0012 J 0.0018 J
2.03E-05 U 1.03E-05 4.59E-05 0.000203 0.000358 0.000432 7E-06 J 0.000721 0.000476 0.000171 0.00433 J 0.00612 J
0.000177 U 7.62E-05 0.000391 0.00196 0.00448 0.00546 6.4E-05 0.0064 0.004 0.00138 0.0386 J 0.0577 J
1.3E-05 U 4.33E-06 J 2.2E-05 J 0.000162 0.000193 0.000198 5.31E-06 J 0.000848 0.000667 0.000116 0.00241 J 0.00364 J
3.16E-06 U 3.15E-06 U 7.57E-06 J 3.41E-05 6.08E-05 7.3E-05 1.2E-06 Z 0.000157 7.74E-05 2.73E-05 0.000968 J 0.00144 J
5.17E-05 U 1.78E-05 U 8.94E-05 0.000566 0.000986 0.00107 2.17E-05 0.00232 0.00113 0.000361 0.0101 J 0.0151 J
0.000157 U 4.58E-05 U 0.000215 0.0016 0.00292 0.0032 5.8E-05 0.00761 0.00392 0.00108 0.0323 J 0.0482 J
0.000132 U 5.56E-05 0.000324 0.00164 0.00277 0.00324 5.45E-05 0.00558 0.00356 0.00119 0.0247 J 0.0363 J
3.12E-06 U 3.1E-06 U 7.53E-06 J 3.3E-05 5.37E-05 6.24E-05 1.45E-06 J 0.000157 9.53E-05 2.69E-05 0.000893 J 0.00136 J
3.22E-06 U 3.13E-06 U 4.33E-06 Z 1.67E-05 2.28E-05 2.53E-05 7.33E-07 Z 6.82E-05 4.23E-05 9.82E-06 J 0.000246 J 0.000394 J
9.3E-05 U 2.85E-05 0.000116 0.000805 0.0014 0.00157 2.74E-05 0.00418 0.00198 0.000517 0.0189 J 0.0274 J
2.55E-05 U 5.72E-06 U 3.12E-06 J 1.03E-05 J 1.89E-05 Z 1.75E-05 J 4.05E-06 UJ 2.18E-05 J 2.63E-05 J 7.54E-06 J 0.000142 J 0.00021 J
0.000177 U 7.62E-05 0.000391 0.00196 0.00448 0.00546 6.4E-05 0.0064 0.004 0.00138 0.0386 J 0.0577 J
6.73E-05 U 2.19E-05 7.64E-05 0.000538 0.000717 0.000812 2.11E-05 0.00363 0.00183 0.000408 0.0128 J 0.0189 J
3.48E-06 U 3.41E-06 U 4.11E-06 Z 1.75E-05 2.49E-05 2.66E-05 8.3E-07 Z 7.05E-05 4.17E-05 1.41E-05 0.000283 J 0.000459 J
1.59E-06 U 2.8E-06 U 2.79E-06 U 1.56E-05 2.79E-05 3.14E-05 5.65E-07 J 5.45E-05 4.88E-05 8.89E-06 Z 0.000173 J 0.000278 J
0.000177 U 7.62E-05 0.000391 0.00196 0.00448 0.00546 6.4E-05 0.0064 0.004 0.00138 0.0386 J 0.0577 J
1.3E-05 U 4.33E-06 J 2.2E-05 J 0.000162 0.000193 0.000198 5.31E-06 J 0.000848 0.000667 0.000116 0.00241 J 0.00364 J

0.000177 U 7.62E-05 0.000391 0.00196 0.00448 0.00546 6.4E-05 0.0064 0.004 0.00138 0.0386 J 0.0577 J
2.07E-05 9.64E-06 0.000114 0.00134 0.000932 0.0011 1.57E-05 0.00128 0.00186 0.0054 0.00322 J 0.00552 J

3.96E-06 U 3.85E-06 U 3.94E-06 U 3.59E-06 U 5.86E-06 U 5.85E-06 U 1.16E-06 U 5.32E-06 U 5.23E-06 U 3.71E-06 U 2.12E-05 UJ 2.68E-05 UJ
3.49E-06 Z 3.02E-06 U 3.28E-06 U 3E-05 8.16E-05 7.91E-05 9.66E-07 U 9.79E-05 9.71E-05 2.49E-05 0.000217 J 0.000341 J
3.74E-05 U 1.97E-05 U 9.34E-05 J 0.000323 J 0.000544 J 0.000536 J 2.22E-05 J 0.000603 J 0.000725 J 0.00024 J 0.00425 J 0.00631 J
3.08E-06 U 3.06E-06 U 3.2E-06 U 9.5E-06 J 4.76E-06 U 4.95E-06 U 9.45E-07 U 4.46E-06 U 4.39E-06 U 1.51E-05 1.76E-05 UJ 2.23E-05 UJ
4.11E-06 U 4.01E-06 U 4E-06 U 1.5E-05 1.91E-05 2.29E-05 1.18E-06 U 2.5E-05 2E-05 7.27E-06 J 8.36E-05 J 0.000136 J
2.91E-05 Z 5.53E-06 J 4.07E-05 0.000558 0.00107 0.00138 1.14E-05 0.00154 0.00147 0.000304 0.00338 J 0.00465 J
1.44E-05 3.48E-06 U 2.36E-05 0.000282 0.000594 0.00084 5.02E-06 Z 0.00071 0.000703 0.000181 0.00138 J 0.00212 J
6.51E-05 1.04E-05 U 6.47E-05 0.000947 0.00228 0.00318 2.23E-05 0.00333 0.00332 0.000682 0.00712 J 0.0103 J
4.8E-05 9.04E-06 J 0.000204 0.00143 0.00283 0.00293 2.95E-05 0.00172 0.00187 0.000824 0.00411 J 0.00572 J

0.000151 2.91E-05 J 0.000262 0.00303 0.00657 0.00828 6.27E-05 0.00695 0.00599 0.00143 0.0173 J 0.024 J
0.000151 2.91E-05 J 0.000262 0.00303 0.00657 0.00828 6.27E-05 0.00695 0.00599 0.00143 0.0173 J 0.024 J

4.29E-06 U 3.42E-06 U 3.5E-06 U 2E-06 U 1.79E-06 U 1.99E-06 U 7.62E-07 U 2.52E-06 U 1.8E-06 U 1.85E-06 U 1.06E-05 UJ 1.37E-05 UJ
3.46E-06 U 3.01E-06 U 3.68E-06 U 4.39E-05 6.51E-05 8.85E-05 8E-07 U 0.000199 0.000209 3.45E-05 0.000447 J 0.000625 J
2.89E-05 U 6.51E-06 U 5.07E-06 J 1.77E-05 J 2.93E-05 J 2.89E-05 J 4.65E-06 UJ 3.15E-05 J 3.67E-05 J 1.21E-05 J 0.00023 J 0.000339 J
0.000234 4.26E-05 0.000512 0.00497 0.0108 0.0134 0.000107 0.0108 0.00973 0.0022 0.0267 J 0.0383 J
3.39E-05 6.01E-06 J 8.75E-05 0.000935 0.002 0.00257 2.04E-05 0.00177 0.00194 0.000602 0.00428 J 0.00628 J
4.8E-05 8.9E-06 J 0.00011 0.00109 0.00246 0.00297 2.55E-05 0.00211 0.00213 0.000546 0.00528 J 0.00748 J

8.95E-06 J 2.58E-06 U 2.92E-05 0.000162 0.000331 0.000357 7.3E-06 J 0.000487 0.000434 0.000102 0.0017 J 0.00292 J
3.32E-06 U 2.78E-06 U 3.79E-06 Z 4.42E-05 7.58E-05 8.81E-05 1.66E-06 J 0.000172 0.000149 2.19E-05 0.000503 J 0.00077 J
0.000184 3.41E-05 0.000315 0.00409 0.00879 0.0112 7.93E-05 0.00943 0.00991 0.00231 0.0184 J 0.0279 J
9.1E-06 Z 1.96E-06 U 2.26E-06 U 4.99E-05 6.05E-05 7.03E-05 1.32E-06 Z 0.000153 0.000146 2.81E-05 0.000392 J 0.000522 J
0.000151 2.91E-05 J 0.000262 0.00303 0.00657 0.00828 6.27E-05 0.00695 0.00599 0.00143 0.0173 J 0.024 J

3.56E-06 U 2.5E-06 U 4.21E-06 U 1.08E-05 9.85E-06 1.32E-05 9.16E-07 U 3.41E-05 3.6E-05 8.49E-06 Z 0.000126 J 9E-05 J
0.000118 2.26E-05 0.000455 0.00341 0.0075 0.00823 7.83E-05 0.00514 0.00503 0.00185 0.0135 J 0.019 J
2.18E-05 0.000139 0.000894 0.000968 0.00189 0.00198 6.94E-05 0.00101 0.00167 0.000894 0.00285 J 0.0049 J
0.00723 0.00175 0.0267 0.158 0.3 0.321 0.0041 0.248 0.236 0.129 0.769 1.11 
0.00458 0.00126 0.0254 0.149 0.282 0.303 0.0038 0.234 0.225 0.119 0.729 1.05 
1.18E-08 3.18E-09 4.45E-07 4.28E-06 5.29E-06 4.9E-06 6.98E-09 3.8E-06 7E-06 4.34E-06 1.22E-05 1.76E-05 
1.48E-07 3.09E-07 4.51E-07 4.32E-06 5.17E-06 (e) 1.01E-07 3.85E-06 7.05E-06 4.36E-06 1.24E-05 1.65E-05
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0356 12E-0357 12E-0358 12E-0359 12E-0360 12E-0360 12E-0361 12E-0362 12E-0363 12E-0364 13B-0520 13B-0522

12E-0356-C04 12E-0357-C02 12E-0358-C01 12E-0359-C05 12E-0360-C02 12E-0360-C02 12E-0361-C01 12E-0362-C01 12E-0363-C02 12E-0364-C02 13B-0520-G1 13B-0522-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
10.77 10.83 10.88 10.94 10.96 10.96 10.98 11.02 11.07 11.1 9.37 9.5

12E-0356-C4AS 12E-0357-C2AS 12E-0358-C1AS 12E-0359-C5AS 12E-0360-C2AS 12E-0360-C2AT 12E-0361-C1AS 12E-0362-C1AS 12E-0363-C2AS 12E-0364-C2AS 13B-0520-G1AS 13B-0522-G1AS
5/23/2012 5/24/2012 5/22/2012 5/23/2012 5/22/2012 5/22/2012 5/21/2012 5/23/2012 5/23/2012 5/23/2012 10/3/2013 10/4/2013

N N N N N FD N N N N N N

0.000148 Z 2.53E-05 Z 6.66E-05 0.000158 0.000262 0.000265 3.03E-05 0.000264 0.000421 0.000125 0.00148 J 0.00259 J
0.000248 UJ 0.000119 U 0.00078 J 0.00626 J 0.00539 Z 0.00578 J 0.000167 J 0.00519 J 0.00603 J 0.00659 J 0.0213 J 0.0316 J
0.00111 UJ 0.000298 Z 0.0014 0.00627 0.00862 0.00949 0.000253 Z 0.015 0.0123 0.00521 0.107 J 0.151 J
0.00157 Z 0.000291 0.0041 Z 0.0374 0.0786 0.0921 0.000791 Z 0.0708 0.0666 0.0205 0.17 J 0.242 J

0.00111 UJ 0.000385 Z 0.00192 Z 0.0124 0.0222 0.026 0.0004 Z 0.0536 0.0315 0.0134 0.223 J 0.33 J
0.00197 Z 0.000257 J 0.00869 Z 0.0535 0.109 0.11 0.00125 Z 0.0585 0.0661 Z 0.0427 0.139 J 0.19 J
0.000827 Z 0.000137 Z 0.0062 0.0307 0.0559 0.0565 0.000792 Z 0.0327 0.0375 0.0289 Z 0.0755 J 0.112 J
0.000185 Z 5.76E-05 0.00198 Z 0.00882 0.0155 Z 0.0159 0.00027 Z 0.00877 0.0114 0.00845 0.023 J 0.037 J
3.74E-05 3.8E-05 0.000669 0.00171 0.00314 0.00318 7.36E-05 0.00186 0.00273 0.0018 0.00528 J 0.00888 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0522 13B-0523 13B-0524 13B-0525 13B-0527 13B-0534 13B-0534 13B-0536 13B-0539 13B-0539 13B-0542 13B-0543

13B-0522-G1 13B-0523-G2 13B-0524-C1 13B-0525-C1 13B-0527-C2 13B-0534-C2 13B-0534-C2 13B-0536-C1 13B-0539-C3 13B-0539-C3 13B-0542-C2 13B-0543-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
9.5 9.61 9.73 9.85 9.99 10.07 10.07 10.22 10.45 10.45 11.01 11.19

13B-0522-G1AT 13B-0523-G2AS 13B-0524-C1AS 13B-0525-C1AS 13B-0527-C2AS 13B-0534-C2AS 13B-0534-C2AT 13B-0536-C1AS 13B-0539-C3AS 13B-0539-C3AT 13B-0542-C2AS 13B-0543-G1AS
10/4/2013 10/23/2013 10/9/2013 10/9/2013 10/8/2013 10/7/2013 10/7/2013 10/10/2013 10/16/2013 10/16/2013 10/11/2013 10/11/2013

FD N N N N N FD N N FD N N

0.00103 J 0.00116 J 0.000507 J 0.000871 J 6.17E-05 0.00568 J 0.00537 J 0.000555 J 0.00128 0.00199 0.000201 0.000585 J
0.000169 J 0.000232 J 0.000104 J 0.00015 J 6.51E-06 U 0.00231 J 0.0022 J 0.000102 J 0.000509 0.000721 7.73E-06 U 0.000117 J
0.00273 J 0.00292 J 0.00218 J 0.00272 J 0.000149 0.0046 J 0.00443 J 0.00172 J 0.00143 J 0.00178 3.53E-05 J 0.0013 J
0.0358 J 0.0395 J 0.0347 J 0.0376 J 0.00248 0.33 J 0.313 J 0.0212 J 0.102 J 0.137 0.00115 0.0242 J
0.00194 J 0.00261 J 0.00192 J 0.00216 J 0.000134 0.0132 J 0.0119 J 0.00122 J 0.00354 J 0.00494 5.74E-05 Z 0.00131 J
0.00103 J 0.0013 J 0.000813 J 0.00106 J 5.2E-05 0.00229 J 0.00213 J 0.000614 J 0.00161 J 0.00193 2.9E-05 Z 0.000547 J

0.000247 J 0.000377 J 0.000225 J 0.000327 J 2.04E-05 J 0.000187 J 0.000175 J 0.000197 J 7.38E-05 6.74E-05 Z 4.92E-06 U 0.000141 J
0.0122 J 0.015 J 0.0112 J 0.0134 J 0.000934 0.135 J 0.128 J 0.00755 J 0.0265 J 0.0359 0.000367 0.00862 J

1.01E-05 UJ 0.000128 UJ 1.05E-05 UJ 2.42E-05 Z 1.05E-05 U 0.000303 J 1.77E-05 UJ 6.74E-05 UJ 8E-06 UJ 8.59E-05 U 1.09E-05 U 4.59E-05 UJ
0.00115 J 0.00121 J 0.000996 J 0.00119 J 7.19E-05 Z 0.0118 J 0.0111 J 0.000717 J 0.00262 J 0.00357 4.24E-05 J 0.000802 J
0.0228 J 0.0248 J 0.0218 J 0.0238 J 0.00158 0.249 J 0.235 J 0.0135 J 0.0583 J 0.0791 0.000724 0.0155 J
0.00235 J 0.0024 J 0.0019 J 0.00226 J 0.000172 0.0205 J 0.019 J 0.00153 J 0.00622 J 0.00863 7.21E-05 0.00165 J
0.00696 J 0.00706 J 0.00532 J 0.00704 J 0.000605 0.0987 J 0.0941 J 0.0042 J 0.012 0.0174 0.000357 0.00479 J
0.0361 J 0.0467 J 0.04 J 0.0428 J 0.00267 0.318 J 0.304 J 0.0264 J 0.119 J 0.166 0.00129 0.0311 J

3.05E-05 J 0.000115 UJ 9.8E-06 UJ 3.2E-05 J 9.43E-06 U 9.47E-05 UJ 1.61E-05 UJ 6.39E-05 UJ 7.05E-06 UJ 7.57E-05 U 1.01E-05 U 4.36E-05 UJ
8.58E-05 J 0.000125 UJ 1E-05 UJ 4.3E-05 J 1.02E-05 U 0.000906 J 0.00098 J 6.98E-05 UJ 7.5E-06 UJ 8.05E-05 U 1.09E-05 U 7.59E-05 J
0.0358 J 0.0395 J 0.0347 J 0.0376 J 0.00248 0.33 J 0.313 J 0.0212 J 0.102 J 0.137 0.00115 0.0242 J

0.000655 J 0.00079 J 0.000675 J 0.000845 J 5.15E-05 0.00943 J 0.00898 J 0.000476 J 0.00162 J 0.00218 1.25E-05 U 0.000525 J
0.000317 J 0.000115 UJ 1.01E-05 UJ 0.000543 J 1.04E-05 U 0.00545 J 0.00233 J 0.000313 J 7.49E-06 UJ 8.05E-05 U 1.07E-05 U 0.000365 J
0.00542 J 0.00657 J 0.00543 J 0.00577 J 0.000397 0.0623 J 0.0589 J 0.00326 J 0.0163 J 0.0195 0.000181 0.00379 J

0.000979 J 0.000804 J 0.000959 J 0.00112 J 6.73E-05 0.00758 J 0.0072 J 0.000762 J 7.92E-06 UJ 0.00337 2.55E-05 J 0.000783 J
0.0291 J 0.0341 J 0.0267 J 0.0309 J 0.00233 0.282 J 0.264 J 0.0187 J 0.0903 J 0.124 0.00095 0.0206 J
0.0228 J 0.0248 J 0.0218 J 0.0238 J 0.00158 0.249 J 0.235 J 0.0135 J 0.0583 J 0.0791 0.000724 0.0155 J
0.00192 J 0.002 J 0.0011 J 0.00166 J 0.000113 Z 0.0108 J 0.0104 J 0.000964 J 0.0022 0.0031 6.64E-05 Z 0.000988 J

0.000134 J 0.000119 UJ 0.000118 J 0.000146 J 9.59E-06 U 0.000378 J 0.00035 J 8.97E-05 J 0.000463 J 0.000605 1.01E-05 U 8.04E-05 J
2.78E-05 Z 0.000119 UJ 9.92E-06 UJ 2.91E-05 Z 9.31E-06 U 9.6E-05 UJ 1.63E-05 UJ 6.72E-05 UJ 7.13E-06 UJ 7.66E-05 U 1.04E-05 U 4.59E-05 UJ
0.000424 J 0.000461 J 0.000363 J 0.000451 J 2.3E-05 Z 0.00436 J 0.00428 J 0.000291 J 0.000952 J 0.00122 1.24E-05 U 0.000322 J
0.000494 J 0.000641 J 0.000553 J 0.000621 J 3.98E-05 Z 0.00526 J 0.00567 J 0.000361 J 0.00127 J 0.00182 1.21E-05 U 0.000449 J
0.00115 J 0.00121 J 0.000996 J 0.00119 J 7.19E-05 Z 0.0118 J 0.0111 J 0.000717 J 0.00262 J 0.00357 4.24E-05 J 0.000802 J
0.0228 J 0.0248 J 0.0218 J 0.0238 J 0.00158 0.249 J 0.235 J 0.0135 J 0.0583 J 0.0791 0.000724 0.0155 J

0.000131 J 0.000167 J 0.00012 Z 0.00018 J 1.28E-05 J 0.000909 J 0.000862 J 8.95E-05 J 0.000236 Z 0.000306 2.01E-05 U 0.0001 J
1.09E-05 UJ 0.000143 UJ 1E-05 UJ 1.34E-05 UJ 1.05E-05 U 0.000105 UJ 1.71E-05 UJ 6.35E-05 UJ 8.35E-06 UJ 7.69E-05 U 1.12E-05 U 4.5E-05 UJ

0.00531 J 0.00555 J 0.00533 J 0.00558 J 0.000341 0.0382 J 0.0358 J 0.00326 J 0.0126 J 0.0159 0.000141 Z 0.00374 J
0.0388 J 0.0398 J 0.0356 J 0.0416 J 0.00283 0.251 J 0.232 J 0.0224 J 0.0785 J 0.109 0.00105 0.0252 J
0.00192 J 0.002 J 0.0011 J 0.00166 J 0.000113 Z 0.0108 J 0.0104 J 0.000964 J 0.0022 0.0031 6.64E-05 Z 0.000988 J
0.00224 J 0.00228 J 0.00204 J 0.00236 J 0.000153 0.0144 J 0.0132 J 0.00136 J 0.00502 J 0.007 6.31E-05 0.00155 J

0.000457 J 0.000461 J 0.000452 J 0.000495 J 6.72E-06 U 0.00398 J 0.00354 J 0.000269 J 0.000874 J 0.00118 1.45E-05 J 0.000307 J
0.012 J 0.0129 J 0.012 J 0.0122 J 0.000845 0.0879 J 0.0768 J 0.00694 J 0.0289 J 0.041 0.000346 0.00806 J

0.000712 J 0.000706 J 0.000599 J 0.000684 J 4.41E-05 J 0.00317 J 0.00277 J 0.000426 J 0.00124 J 0.00176 4.41E-05 J 0.000404 J
0.00203 J 0.00217 J 0.00184 J 0.00205 J 0.000137 0.0144 J 0.013 J 0.00122 J 0.00487 J 0.00711 5.28E-05 0.0014 J
0.0129 J 0.0143 J 0.0134 J 0.0141 J 0.000914 0.0751 J 0.0701 J 0.00815 J 0.0283 J 0.0395 0.000644 0.00872 J
0.00465 J 0.00512 J 0.00463 J 0.00534 J 0.000339 0.0294 J 0.029 J 0.00304 J 0.0122 0.0151 0.000209 0.00323 J
0.00156 J 0.00161 J 0.00134 J 0.00162 J 0.000106 J 0.011 J 0.0108 J 0.00084 J 0.00322 J 0.00387 J 4.48E-05 Z 0.000914 J
0.0388 J 0.0398 J 0.0356 J 0.0416 J 0.00283 0.251 J 0.232 J 0.0224 J 0.0785 J 0.109 0.00105 0.0252 J

0.000669 J 0.000703 J 0.000656 J 0.00071 J 4.4E-05 J 0.00439 J 0.00384 J 0.000413 J 0.0015 J 0.00203 2.33E-05 J 0.000421 J
7.45E-06 UJ 6.18E-06 UJ 9.9E-06 UJ 1.04E-05 UJ 6.82E-06 U 0.000111 J 0.000115 J 5.46E-06 J 1.35E-05 U 3.53E-05 J 1.13E-05 U 2.77E-06 UJ
0.000669 J 0.000703 J 0.000656 J 0.00071 J 4.4E-05 J 0.00439 J 0.00384 J 0.000413 J 0.0015 J 0.00203 2.33E-05 J 0.000421 J
0.00693 J 0.00737 J 0.00612 J 0.00719 J 0.000492 0.0466 J 0.0422 J 0.00401 J 0.0132 J 0.0188 0.000231 0.00453 J

1.26E-05 UJ 3.85E-06 UJ 1.05E-05 UJ 1.08E-05 UJ 6.67E-06 U 8.04E-05 J 7.42E-05 J 2.49E-06 UJ 7.17E-06 UJ 7.38E-06 U 8.46E-06 U 3.4E-06 UJ
0.000113 J 3.67E-06 UJ 0.000135 J 0.000109 J 6.3E-06 U 0.000589 J 0.000456 J 6.96E-05 J 6.33E-06 UJ 6.52E-06 U 7.72E-06 U 8.79E-05 J
0.00153 J 0.00172 J 0.00165 J 0.0018 J 0.000118 0.0115 J 0.0101 J 0.00101 J 0.00308 J 0.00421 6.97E-05 0.00111 J

1.29E-05 Z 1.16E-05 Z 6.14E-06 UJ 1.23E-05 J 4.63E-06 U 0.000104 J 0.000103 J 8.11E-06 J 4.7E-06 U 4.11E-06 U 4.69E-06 U 1.06E-05 J
0.00603 J 0.00661 J 0.00541 J 0.00636 J 0.00042 0.0305 J 0.0269 J 0.00386 J 0.0128 J 0.0172 0.000302 0.00401 J
0.0326 J 0.0356 J 0.0316 J 0.0336 J 0.00228 0.178 J 0.156 J 0.0195 J 0.0683 J 0.0953 0.00136 0.0207 J

0.000182 J 0.000191 J 0.000149 J 0.000167 J 5.8E-06 U 0.000233 J 0.000218 J 0.000119 J 0.000202 J 0.000265 2.32E-05 J 7.63E-05 J
0.0326 J 0.0356 J 0.0316 J 0.0336 J 0.00228 0.178 J 0.156 J 0.0195 J 0.0683 J 0.0953 0.00136 0.0207 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0522 13B-0523 13B-0524 13B-0525 13B-0527 13B-0534 13B-0534 13B-0536 13B-0539 13B-0539 13B-0542 13B-0543

13B-0522-G1 13B-0523-G2 13B-0524-C1 13B-0525-C1 13B-0527-C2 13B-0534-C2 13B-0534-C2 13B-0536-C1 13B-0539-C3 13B-0539-C3 13B-0542-C2 13B-0543-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
9.5 9.61 9.73 9.85 9.99 10.07 10.07 10.22 10.45 10.45 11.01 11.19

13B-0522-G1AT 13B-0523-G2AS 13B-0524-C1AS 13B-0525-C1AS 13B-0527-C2AS 13B-0534-C2AS 13B-0534-C2AT 13B-0536-C1AS 13B-0539-C3AS 13B-0539-C3AT 13B-0542-C2AS 13B-0543-G1AS
10/4/2013 10/23/2013 10/9/2013 10/9/2013 10/8/2013 10/7/2013 10/7/2013 10/10/2013 10/16/2013 10/16/2013 10/11/2013 10/11/2013

FD N N N N N FD N N FD N N

0.0123 J 0.0134 J 0.00779 J 0.0111 J 0.000827 0.102 J 0.0964 J 0.00668 J 0.0277 0.0401 0.00151 0.00667 J
0.00019 J 0.000203 J 0.000146 J 0.000185 J 4.35E-06 U 0.000282 J 0.000283 J 0.000139 J 0.000201 0.000246 2.02E-05 Z 8.3E-05 J
0.0129 J 0.0143 J 0.0134 J 0.0141 J 0.000914 0.0751 J 0.0701 J 0.00815 J 0.0283 J 0.0395 0.000644 0.00872 J

0.000142 J 0.000157 J 0.000116 J 0.000135 J 4.33E-06 U 0.000275 J 0.000269 J 7.81E-05 J 8.78E-05 0.000102 4.59E-06 U 5.55E-05 J
0.0332 J 0.0347 J 0.0308 J 0.0347 J 0.00234 0.178 J 0.162 J 0.02 J 0.0703 J 0.0941 0.00156 0.0205 J
0.00109 J 0.00118 J 0.000901 J 0.00102 J 6.72E-05 0.00191 J 0.00166 J 0.000756 J 0.00153 J 0.00208 0.000145 0.000492 J

0.000391 J 0.000464 J 0.000317 J 0.000429 J 2.81E-05 J 0.000223 J 0.000216 J 0.000276 J 9.01E-05 8.17E-05 1.12E-05 J 0.000247 J
0.00411 J 0.00442 J 0.00414 J 0.00447 J 0.000309 0.0338 J 0.0314 J 0.00259 J 0.00996 J 0.0129 0.00013 0.0028 J
0.00411 J 0.00442 J 0.00414 J 0.00447 J 0.000309 0.0338 J 0.0314 J 0.00259 J 0.00996 J 0.0129 0.00013 0.0028 J
0.00359 J 0.00364 J 0.00313 J 0.0036 J 0.000246 0.0256 J 0.0243 J 0.00205 J 0.0069 J 0.00923 0.00012 0.00234 J

3.18E-05 UJ 0.000473 J 0.000485 J 0.000527 J 2.25E-05 Z 5.05E-05 UJ 0.00165 J 0.000312 J 0.00108 J 0.00129 5.4E-05 0.000269 J
0.00567 J 0.00715 J 0.00485 J 0.00702 J 0.000448 0.195 J 0.188 J 0.00371 J 0.0397 0.0604 0.000425 0.00553 J

9.12E-06 UJ 2.87E-06 UJ 7.19E-06 UJ 7.64E-06 UJ 4.96E-06 U 4.86E-05 J 3.73E-05 J 1.73E-06 UJ 5.3E-06 UJ 5.45E-06 U 5.97E-06 U 2.37E-06 UJ
8.7E-06 UJ 2.59E-06 UJ 6.98E-06 UJ 7.53E-06 UJ 4.55E-06 U 2.23E-05 J 1.26E-05 UJ 1.56E-06 UJ 4.76E-06 UJ 4.9E-06 U 5.72E-06 U 2.14E-06 UJ
0.000215 Z 0.000206 Z 0.000191 Z 0.000205 Z 1.05E-05 Z 0.00131 Z 0.00141 Z 0.000121 Z 0.000521 Z 0.000664 Z 2.67E-05 U 0.000118 Z

0.0388 J 0.0398 J 0.0356 J 0.0416 J 0.00283 0.251 J 0.232 J 0.0224 J 0.0785 J 0.109 0.00105 0.0252 J
0.00248 J 0.00253 J 0.00228 J 0.00265 J 0.000187 0.0159 J 0.0137 J 0.00152 J 0.00565 J 0.00818 6.34E-05 Z 0.00179 J
3.17E-05 J 2.81E-06 UJ 2.54E-05 J 2.97E-05 J 5.17E-06 U 1.18E-05 UJ 4.22E-05 Z 1.94E-05 J 4.93E-06 UJ 5.07E-06 U 6.34E-06 U 2.43E-06 UJ
0.00531 J 0.00555 J 0.00533 J 0.00558 J 0.000341 0.0382 J 0.0358 J 0.00326 J 0.0126 J 0.0159 0.000141 Z 0.00374 J
0.00128 J 0.00153 J 0.00137 J 0.00149 J 0.000107 0.0101 J 0.00964 J 0.000901 J 0.00319 J 0.00408 5.84E-05 0.001 J
0.0332 J 0.0347 J 0.0308 J 0.0347 J 0.00234 0.178 J 0.162 J 0.02 J 0.0703 J 0.0941 0.00156 0.0205 J

7.29E-05 UJ 0.000145 UJ 5.17E-05 UJ 9.4E-05 UJ 1.95E-05 UJ 7.99E-05 UJ 0.000105 UJ 4.36E-05 UJ 0.000101 UJ 0.000145 U 5.43E-05 U 3.17E-05 UJ
0.00761 J 0.00941 J 0.00637 J 0.00887 J 0.000549 0.186 J 0.171 J 0.00484 J 0.0468 0.0679 0.000429 0.00667 J
0.00988 J 0.0106 J 0.00908 J 0.0105 J 0.000697 0.0489 J 0.0457 J 0.00582 J 0.0189 0.0239 0.000428 0.00631 J
0.00337 J 0.00322 J 0.00326 J 0.00354 J 0.000214 0.0158 J 0.0143 J 0.00206 J 0.00582 0.00762 0.000164 0.0021 J
0.00184 J 0.00191 J 0.0016 J 0.00193 J 0.000135 0.00844 J 0.00752 J 0.00141 J 0.00346 0.00428 0.000383 0.0012 J
0.00337 J 0.00322 J 0.00326 J 0.00354 J 0.000214 0.0158 J 0.0143 J 0.00206 J 0.00582 0.00762 0.000164 0.0021 J
0.0132 J 0.012 J 0.0122 J 0.0138 J 0.0008 0.0595 J 0.0556 J 0.00869 J 0.0233 0.03 0.00154 0.00796 J

0.000526 J 0.000497 J 0.000499 J 0.000545 J 3.88E-05 J 0.00241 J 0.00224 J 0.000413 J 0.000901 0.00115 0.000127 0.000307 J
0.00138 J 0.00143 J 0.00131 J 0.00147 J 8.64E-05 0.00597 J 0.00651 J 0.000927 J 0.00282 0.00343 0.000131 0.000856 J
0.00724 J 0.00701 J 0.00638 J 0.0073 J 0.000468 0.0319 J 0.0295 J 0.00461 J 0.013 0.0167 0.000486 0.00447 J
0.00265 J 0.00282 J 0.00217 J 0.00256 J 0.000168 0.0105 J 0.0103 J 0.00215 J 0.00477 0.00585 0.000679 0.00159 J
0.00559 J 0.00587 J 0.00464 J 0.00563 J 0.000346 0.0236 J 0.0251 J 0.00397 J 0.0103 0.0134 0.000771 0.00333 J
0.0135 J 0.0169 J 0.0113 J 0.0159 J 0.00101 0.404 J 0.396 J 0.00834 J 0.0837 0.123 0.000869 0.0121 J
0.0249 J 0.0256 J 0.0223 J 0.0252 J 0.00172 0.112 J 0.104 J 0.0169 J 0.0466 0.0585 0.00336 0.0152 J

0.000113 J 1.68E-05 UJ 2.11E-05 UJ 0.000102 J 8.73E-06 U 0.000489 J 0.000439 J 0.00011 J 2.25E-05 U 2.13E-05 U 2.28E-05 Z 5.81E-05 J
0.0001 J 1.58E-05 UJ 8.05E-05 J 8.97E-05 J 8.2E-06 U 0.000279 J 0.000192 J 0.000117 J 0.0002 0.000274 5.84E-05 5.74E-05 J
0.0071 J 0.00681 J 0.00683 J 0.00731 J 0.000465 0.0296 J 0.0273 J 0.00517 J 0.0127 0.0166 0.00111 0.00417 J

5.74E-05 J 5.43E-05 J 6.32E-05 J 5.9E-05 Z 4.74E-06 U 6.68E-05 Z 6.81E-05 J 4.58E-05 J 3.55E-05 J 3.55E-05 J 1.26E-05 J 2.54E-05 J
0.00101 J 0.000872 J 0.000688 J 0.000895 J 8.03E-05 0.0052 J 0.00504 J 0.00071 J 0.00213 0.00269 0.000215 0.000774 J

7.58E-06 UJ 3.04E-06 UJ 7.83E-06 UJ 8.22E-06 UJ 4.64E-06 U 9.29E-06 UJ 1.02E-05 UJ 2.18E-06 UJ 4.92E-06 U 7.58E-06 U 5.53E-06 U 2.42E-06 UJ
0.017 J 0.0164 J 0.0153 J 0.0166 J 0.00107 0.069 J 0.0627 J 0.0143 J 0.0285 0.0365 0.00449 0.0106 J

8.23E-05 J 7.33E-05 J 5.02E-05 J 6.63E-05 J 4.59E-06 U 7.28E-05 Z 6.96E-05 J 9.14E-05 J 6.11E-05 7.46E-05 5.6E-05 2.79E-05 J
0.000378 J 0.000422 J 0.000381 J 0.000423 J 2.6E-05 J 0.00197 J 0.00186 J 0.00026 J 0.000747 0.00093 3.45E-05 Z 0.000266 J
0.00161 J 0.00198 J 0.00141 J 0.00179 J 0.000111 0.0407 J 0.0396 J 0.00101 J 0.00655 0.00952 6.69E-05 0.00154 J
0.00199 J 0.00211 J 0.00182 J 0.0021 J 0.000141 0.00919 J 0.00853 J 0.00116 J 0.00338 0.00434 0.000104 0.00122 J

0.000398 J 0.000424 J 0.000346 J 0.000421 J 2.76E-05 J 0.00191 J 0.00173 J 0.000258 J 0.00074 0.00092 3.37E-05 J 0.000252 J
1.69E-05 UJ 1.44E-05 UJ 1.74E-05 UJ 2.19E-05 UJ 7.54E-06 U 2.86E-05 UJ 3.4E-05 UJ 8.1E-06 UJ 1.93E-05 U 1.83E-05 U 1.44E-05 U 7.25E-06 UJ

0.0249 J 0.0256 J 0.0223 J 0.0252 J 0.00172 0.112 J 0.104 J 0.0169 J 0.0466 0.0585 0.00336 0.0152 J
0.00779 J 0.00733 J 0.00535 J 0.00671 J 0.000451 0.0347 J 0.0302 J 0.00954 J 0.0144 0.018 0.00411 0.00493 J
0.00284 J 0.0028 J 0.00235 J 0.00288 J 0.000173 0.013 J 0.0114 J 0.00266 J 0.00553 0.00695 0.00056 0.00189 J
0.00309 J 0.00348 J 0.00257 J 0.00321 J 0.000239 0.0144 J 0.0113 J 0.00451 J 0.00681 0.00847 0.00292 0.00197 J

0.000202 J 0.000279 J 0.000158 Z 0.000227 J 1.68E-05 J 0.000881 J 0.000646 J 0.000279 J 0.000643 0.000605 0.000127 Z 0.000122 J
0.0086 J 0.00841 J 0.00623 J 0.00783 J 0.000608 0.0367 J 0.0286 J 0.021 J 0.0176 0.0208 0.0205 0.0057 J
0.0086 J 0.00841 J 0.00623 J 0.00783 J 0.000608 0.0367 J 0.0286 J 0.021 J 0.0176 0.0208 0.0205 0.0057 J
0.00038 J 0.000333 J 0.000399 J 0.000478 J 2.27E-05 J 0.00133 J 0.00127 J 0.000194 J 0.000652 J 0.00119 J 0.000168 0.000166 J
0.0398 J 0.0406 J 0.028 J 0.0368 J 0.00255 0.569 J 0.547 J 0.0211 J 0.103 0.146 0.00116 0.0246 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0522 13B-0523 13B-0524 13B-0525 13B-0527 13B-0534 13B-0534 13B-0536 13B-0539 13B-0539 13B-0542 13B-0543

13B-0522-G1 13B-0523-G2 13B-0524-C1 13B-0525-C1 13B-0527-C2 13B-0534-C2 13B-0534-C2 13B-0536-C1 13B-0539-C3 13B-0539-C3 13B-0542-C2 13B-0543-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
9.5 9.61 9.73 9.85 9.99 10.07 10.07 10.22 10.45 10.45 11.01 11.19

13B-0522-G1AT 13B-0523-G2AS 13B-0524-C1AS 13B-0525-C1AS 13B-0527-C2AS 13B-0534-C2AS 13B-0534-C2AT 13B-0536-C1AS 13B-0539-C3AS 13B-0539-C3AT 13B-0542-C2AS 13B-0543-G1AS
10/4/2013 10/23/2013 10/9/2013 10/9/2013 10/8/2013 10/7/2013 10/7/2013 10/10/2013 10/16/2013 10/16/2013 10/11/2013 10/11/2013

FD N N N N N FD N N FD N N

0.000798 J 0.00087 J 0.000719 J 0.000961 J 6.16E-05 0.00398 J 0.00319 J 0.000956 J 0.00163 0.00213 0.000478 0.000564 J
0.000985 J 0.00105 J 0.000832 J 0.000984 J 6.83E-05 0.00452 J 0.00374 J 0.00182 J 0.00208 0.00261 0.00143 0.000657 J
0.00213 J 0.00211 J 0.00168 J 0.0021 J 0.000131 0.00791 J 0.0067 J 0.01 J 0.0043 0.0054 0.0126 0.00149 J
0.00478 J 0.00532 J 0.00369 J 0.00472 J 0.000369 0.0203 J 0.0158 J 0.0108 J 0.01 0.0127 0.00995 0.00326 J

1.17E-05 UJ 9.49E-06 J 1.86E-05 UJ 1.71E-05 UJ 4.63E-06 U 1.79E-05 UJ 1.93E-05 UJ 3.37E-05 J 6.16E-06 U 1.18E-05 U 1.86E-05 Z 5.28E-06 UJ
0.000345 J 0.000385 J 0.000294 J 0.000332 J 1.97E-05 J 0.00149 J 0.00129 J 0.00051 J 0.000673 0.000865 0.000302 0.000221 J
0.00588 J 0.00558 J 0.0042 J 0.00536 J 0.000389 0.0188 J 0.0168 J 0.0351 J 0.0118 0.0151 0.0376 0.00465 J

0.000597 J 0.000614 J 0.000457 J 0.000552 J 4.1E-05 J 0.00208 J 0.00175 J 0.00195 J 0.00123 0.00149 0.00167 0.000415 J
0.00195 J 0.00218 J 0.00151 J 0.00196 J 0.000145 0.00656 J 0.00596 J 0.0171 J 0.00488 0.00617 0.0195 0.00162 J
0.0107 J 0.0109 J 0.00759 J 0.0107 J 0.000738 0.307 J 0.292 J 0.00608 J 0.0354 0.0493 0.000495 0.00711 J
0.00994 J 0.0107 J 0.00736 J 0.0098 J 0.000675 0.2 J 0.193 J 0.00582 J 0.024 0.0346 0.000348 0.00719 J

2.83E-05 UJ 2.28E-05 Z 1.31E-05 Z 2.3E-05 Z 1.1E-05 U 0.000573 J 0.000556 J 1.09E-05 J 4.23E-05 J 1.69E-05 U 1.46E-05 U 1.46E-05 J
0.000185 J 0.000206 J 0.00015 J 0.000216 J 6.24E-06 U 0.00552 J 0.00465 J 0.00014 J 0.0007 8.83E-06 U 1.71E-05 U 0.000185 J
0.00453 J 0.00446 J 0.00303 J 0.00418 J 0.000258 0.0426 J 0.0416 J 0.00229 J 0.00694 0.00971 0.000119 0.0026 J
0.00636 J 0.00679 J 0.00448 J 0.006 J 0.000394 0.0949 J 0.0924 J 0.0034 J 0.0131 0.0188 0.000208 0.00378 J
0.00147 J 0.00194 J 0.00127 J 0.00177 J 0.000108 0.0275 J 0.026 J 0.00093 J 0.00564 0.00798 7E-05 0.00123 J
0.0398 J 0.0406 J 0.028 J 0.0368 J 0.00255 0.569 J 0.547 J 0.0211 J 0.103 0.146 0.00116 0.0246 J
0.00636 J 0.00679 J 0.00448 J 0.006 J 0.000394 0.0949 J 0.0924 J 0.0034 J 0.0131 0.0188 0.000208 0.00378 J
0.00121 J 0.00104 J 0.000633 J 0.00101 J 6.88E-05 0.00495 J 0.00491 J 0.000622 J 0.00114 0.00186 0.00151 0.000539 J
0.0135 J 0.0169 J 0.0113 J 0.0159 J 0.00101 0.404 J 0.396 J 0.00834 J 0.0837 0.123 0.000869 0.0121 J
0.028 J 0.0285 J 0.0198 J 0.0262 J 0.00177 0.514 J 0.49 J 0.0148 J 0.0816 0.111 0.000941 0.017 J

0.00578 J 0.0074 J 0.00502 J 0.00689 J 0.000425 0.116 J 0.11 J 0.00369 J 0.0259 0.0376 0.000264 0.00528 J
0.0107 J 0.0109 J 0.00759 J 0.0107 J 0.000738 0.307 J 0.292 J 0.00608 J 0.0354 0.0493 0.000495 0.00711 J

0.000203 J 0.000219 J 0.000156 J 0.000212 J 1.11E-05 U 0.00222 J 0.00217 J 0.000114 J 0.00111 0.00155 1.46E-05 U 0.000136 J
0.00115 J 0.00119 J 0.000919 J 0.00241 J 6.49E-05 0.0127 J 0.013 J 0.000792 J 0.00206 0.00297 5.96E-05 0.000665 J

2.8E-05 UJ 3.87E-05 J 3.55E-05 J 3.8E-05 J 1.1E-05 U 8.08E-05 UJ 9.36E-05 UJ 2.16E-05 J 1.5E-05 U 1.6E-05 U 1.38E-05 U 2.46E-05 J
0.0125 J 0.0142 J 0.00973 J 0.0139 J 0.000999 0.173 J 0.163 J 0.00776 J 0.0261 0.0382 0.00034 0.00884 J

2.96E-05 UJ 5.39E-05 J 9.53E-06 UJ 4.58E-05 Z 1.2E-05 U 0.000407 J 0.000222 J 2.31E-05 J 0.000169 0.000226 1.48E-05 U 1.67E-05 Z
0.000206 J 0.000294 J 0.000206 J 0.000112 J 1.05E-05 U 0.00271 J 0.00242 J 0.000136 J 0.00101 0.00145 1.34E-05 U 0.000159 J
0.00227 J 0.00319 J 0.00184 J 0.00252 J 0.000129 0.0645 J 0.0612 J 0.0015 J 0.0127 0.0188 0.000121 Z 0.00186 J
0.0176 J 0.0181 J 0.0153 J 0.0194 J 0.00114 0.223 J 0.208 J 0.00931 J 0.0502 0.0688 0.000436 0.0118 J
0.00238 J 0.00251 J 0.00177 J 0.00224 J 0.000137 0.0525 J 0.0494 J 0.00103 J 0.00317 0.0033 6.65E-05 0.00179 J
0.0106 J 0.0108 J 0.00925 J 0.0117 J 0.000656 0.132 J 0.125 J 0.0056 J 0.0328 0.0442 0.000296 0.00734 J
0.0014 J 0.00137 J 0.00117 J 0.00126 J 0.000112 0.0216 J 0.0203 J 0.000739 J 0.00321 0.0045 3.78E-05 J 0.000966 J
0.0458 J 0.0459 J 0.0374 J 0.0479 J 0.00274 0.482 J 0.453 J 0.0222 J 0.109 0.146 0.00104 0.0261 J
0.00476 J 0.00429 J 0.0045 J 0.00445 J 0.000268 0.0934 J 0.0852 J 0.00241 J 0.0165 0.0232 0.000161 0.00354 J
0.00221 J 0.00236 J 0.002 J 0.00243 J 0.00013 0.0359 J 0.0335 J 0.00113 J 0.00676 0.0092 6.66E-05 0.00161 J
0.0458 J 0.0459 J 0.0374 J 0.0479 J 0.00274 0.482 J 0.453 J 0.0222 J 0.109 0.146 0.00104 0.0261 J
0.00673 J 0.00692 J 0.00557 J 0.00728 J 0.000425 0.115 J 0.11 J 0.00339 J 0.0217 0.0299 0.000221 0.00452 J
0.0262 J 0.0272 J 0.0221 J 0.0278 J 0.00161 0.252 J 0.243 J 0.0132 J 0.0757 0.101 0.000715 0.016 J

8.16E-05 J 7.12E-05 J 4.76E-05 Z 6.95E-05 J 8.07E-06 U 0.00257 J 0.00223 J 4.08E-05 J 6.95E-05 0.000112 1.36E-05 U 4.34E-05 J
0.00697 J 0.00716 J 0.00635 J 0.00745 J 0.000392 0.0763 J 0.0702 J 0.00336 J 0.0157 0.0204 0.000172 0.00419 J
0.00745 J 0.00826 J 0.00617 J 0.00858 J 0.000367 0.0186 J 0.0209 J 0.0035 J 0.00508 0.00593 8.39E-05 0.00319 J

Page 53 of 80
AECOM

Final

July 2017



Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0522 13B-0523 13B-0524 13B-0525 13B-0527 13B-0534 13B-0534 13B-0536 13B-0539 13B-0539 13B-0542 13B-0543

13B-0522-G1 13B-0523-G2 13B-0524-C1 13B-0525-C1 13B-0527-C2 13B-0534-C2 13B-0534-C2 13B-0536-C1 13B-0539-C3 13B-0539-C3 13B-0542-C2 13B-0543-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
9.5 9.61 9.73 9.85 9.99 10.07 10.07 10.22 10.45 10.45 11.01 11.19

13B-0522-G1AT 13B-0523-G2AS 13B-0524-C1AS 13B-0525-C1AS 13B-0527-C2AS 13B-0534-C2AS 13B-0534-C2AT 13B-0536-C1AS 13B-0539-C3AS 13B-0539-C3AT 13B-0542-C2AS 13B-0543-G1AS
10/4/2013 10/23/2013 10/9/2013 10/9/2013 10/8/2013 10/7/2013 10/7/2013 10/10/2013 10/16/2013 10/16/2013 10/11/2013 10/11/2013

FD N N N N N FD N N FD N N

0.0413 J 0.0417 J 0.036 J 0.0449 J 0.00254 0.524 J 0.493 J 0.0211 J 0.132 0.178 0.00147 0.0267 J
0.00697 J 0.00716 J 0.00635 J 0.00745 J 0.000392 0.0763 J 0.0702 J 0.00336 J 0.0157 0.0204 0.000172 0.00419 J

0.000643 J 0.000737 J 0.000566 J 0.000763 J 3.74E-05 J 0.00144 J 0.00136 J 0.000387 J 0.000359 0.000464 5.45E-06 U 0.000363 J
0.000474 J 0.000431 J 0.000297 J 0.000447 J 7.68E-06 U 0.00744 J 0.0075 J 0.000314 J 8.49E-05 U 0.000102 U 1.54E-05 U 0.000314 J

0.016 J 0.0171 J 0.0123 J 0.016 J 0.00109 0.225 J 0.208 J 0.0095 J 0.0414 0.059 0.000407 0.012 J
0.000205 J 0.000241 J 0.00015 J 0.0002 J 1.19E-05 Z 0.0025 J 0.00199 J 0.00012 J 0.000331 0.000474 1.52E-05 U 0.000144 J
0.000133 J 2.98E-05 UJ 2.63E-05 UJ 0.000114 J 7.43E-06 U 0.000871 J 0.000765 J 6.03E-05 J 0.000475 0.000628 1.47E-05 U 7.93E-05 J
0.00335 J 0.00354 J 0.00287 J 0.00361 J 0.000213 0.0409 J 0.0386 J 0.00169 J 0.00799 0.0107 9.27E-05 J 0.00212 J
0.00196 J 0.00195 J 0.00122 J 0.00173 J 0.000107 0.0365 J 0.0343 J 0.000941 J 0.00336 0.00481 6.3E-05 J 0.00108 J
0.00589 J 0.00611 J 0.00443 J 0.00563 J 0.000392 0.117 J 0.11 J 0.00341 J 0.0056 0.00762 0.000146 0.00415 J
0.056 J 0.0584 J 0.0422 J 0.0553 J 0.00372 0.765 J 0.702 J 0.0332 J 0.167 0.235 0.00153 0.0405 J

0.00335 J 0.00354 J 0.00287 J 0.00361 J 0.000213 0.0409 J 0.0386 J 0.00169 J 0.00799 0.0107 9.27E-05 J 0.00212 J
0.00141 J 0.00141 J 0.00101 J 0.0013 J 9.64E-05 0.0172 J 0.0159 J 0.000797 J 0.00343 0.0048 2.79E-05 Z 0.00101 J
0.0142 J 0.0147 J 0.0123 J 0.0151 J 0.000909 0.188 J 0.17 J 0.00735 J 0.0414 0.0556 0.000371 0.00974 J
0.0458 J 0.0459 J 0.0374 J 0.0479 J 0.00274 0.482 J 0.453 J 0.0222 J 0.109 0.146 0.00104 0.0261 J
0.0354 J 0.039 J 0.0276 J 0.0357 J 0.00237 0.428 J 0.384 J 0.0214 J 0.11 0.155 0.000919 0.0258 J
0.00131 J 0.00134 J 0.00102 J 0.00127 J 8.53E-05 0.0156 J 0.0145 J 0.000749 J 0.0025 0.00362 3.33E-05 J 0.000932 J

0.000367 J 0.000463 J 0.00027 J 0.000363 J 2.31E-05 J 0.00105 J 0.000954 J 0.000228 J 0.000927 0.00107 1.36E-05 U 0.00024 J
0.0262 J 0.0272 J 0.0221 J 0.0278 J 0.00161 0.252 J 0.243 J 0.0132 J 0.0757 0.101 0.000715 0.016 J

0.000241 J 0.000224 J 0.000168 J 0.000234 J 7.33E-06 U 0.00579 J 0.00537 J 0.000115 J 0.000464 0.000679 1.28E-05 U 0.000125 J
0.056 J 0.0584 J 0.0422 J 0.0553 J 0.00372 0.765 J 0.702 J 0.0332 J 0.167 0.235 0.00153 0.0405 J

0.0176 J 0.0181 J 0.0153 J 0.0194 J 0.00114 0.223 J 0.208 J 0.00931 J 0.0502 0.0688 0.000436 0.0118 J
0.000424 J 0.000429 J 0.000291 J 0.000432 J 2.78E-05 J 0.00216 J 0.00191 J 0.000247 J 0.00149 0.00196 1.48E-05 U 0.000293 J
0.000259 J 0.000272 J 0.000177 J 0.000285 J 5.62E-06 U 0.000868 J 0.000861 J 0.000125 J 0.000198 0.000227 6.95E-06 U 0.000114 J

0.056 J 0.0584 J 0.0422 J 0.0553 J 0.00372 0.765 J 0.702 J 0.0332 J 0.167 0.235 0.00153 0.0405 J
0.00335 J 0.00354 J 0.00287 J 0.00361 J 0.000213 0.0409 J 0.0386 J 0.00169 J 0.00799 0.0107 9.27E-05 J 0.00212 J
0.056 J 0.0584 J 0.0422 J 0.0553 J 0.00372 0.765 J 0.702 J 0.0332 J 0.167 0.235 0.00153 0.0405 J

0.00468 J 0.00554 J 0.0039 J 0.00884 J 0.000319 0.0563 J 0.0557 J 0.00359 J 0.0099 0.0146 0.000106 0.00328 J
2.55E-05 UJ 3.29E-05 UJ 2.81E-05 UJ 3.43E-05 UJ 8.02E-06 U 0.000136 UJ 0.000132 UJ 1.93E-05 UJ 8.99E-05 U 0.000108 U 1.65E-05 U 1.58E-05 UJ
0.000307 J 0.000363 J 0.000322 J 0.000375 J 6.69E-06 U 0.00307 J 0.00279 J 0.000227 J 0.00118 0.00153 1.34E-05 U 0.0002 J
0.00739 J 0.00682 J 0.00438 J 0.00628 J 0.000434 0.196 J 0.189 J 0.00353 J 0.016 0.0231 0.000323 0.00394 J

2.12E-05 UJ 2.7E-05 UJ 2.28E-05 UJ 2.77E-05 UJ 6.59E-06 U 0.000114 UJ 0.000111 UJ 1.61E-05 UJ 7.38E-05 U 8.89E-05 U 1.36E-05 U 1.32E-05 UJ
0.000121 Z 0.000133 J 2.96E-05 UJ 0.000153 J 8.42E-06 U 0.00197 J 0.00174 J 8.26E-05 J 0.00012 Z 0.000263 1.78E-05 U 8.97E-05 J
0.00442 J 0.00484 J 0.00421 J 0.0047 J 0.000312 0.0551 J 0.0516 J 0.00287 J 0.00994 J 0.0143 0.00014 0.00349 J
0.00186 J 0.00195 J 0.00189 J 0.00217 J 0.000172 0.0186 J 0.0199 J 0.00118 J 0.00582 J 0.00838 7.07E-05 0.0013 J
0.0097 J 0.0105 J 0.0101 J 0.0102 J 0.000643 0.108 J 0.102 J 0.00614 J 0.0304 J 0.0433 0.000318 0.00796 J
0.00542 J 0.00657 J 0.00543 J 0.00577 J 0.000397 0.0623 J 0.0589 J 0.00326 J 0.0163 J 0.0195 0.000181 0.00379 J
0.0228 J 0.0248 J 0.0218 J 0.0238 J 0.00158 0.249 J 0.235 J 0.0135 J 0.0583 J 0.0791 0.000724 0.0155 J
0.0228 J 0.0248 J 0.0218 J 0.0238 J 0.00158 0.249 J 0.235 J 0.0135 J 0.0583 J 0.0791 0.000724 0.0155 J

1.38E-05 UJ 0.000167 UJ 1.77E-05 UJ 1.85E-05 UJ 1.34E-05 U 0.000128 UJ 0.000821 J 0.00011 UJ 1.15E-05 UJ 0.000124 U 1.54E-05 U 7.52E-05 UJ
0.000593 J 0.000633 J 0.000565 J 0.000631 J 3.47E-05 J 0.00777 J 0.00718 J 0.000332 J 0.0016 J 0.00239 1.62E-05 U 0.000482 J
0.000381 J 0.000366 J 0.000237 J 0.00035 J 8.57E-06 U 0.0119 J 0.0112 J 0.000173 J 0.000699 0.00102 3.48E-05 J 0.000196 J
0.0358 J 0.0395 J 0.0347 J 0.0376 J 0.00248 0.33 J 0.313 J 0.0212 J 0.102 J 0.137 0.00115 0.0242 J
0.00592 J 0.00667 J 0.00509 J 0.00546 J 0.000372 0.0536 J 0.0494 J 0.0033 J 0.0143 J 0.0202 0.000182 0.00405 J
0.00694 J 0.00746 J 0.00696 J 0.00721 J 0.000459 0.0591 J 0.0566 J 0.00422 J 0.0199 J 0.0276 0.000229 0.00508 J
0.00273 J 0.00292 J 0.00218 J 0.00272 J 0.000149 0.0046 J 0.00443 J 0.00172 J 0.00143 J 0.00178 3.53E-05 J 0.0013 J

0.000719 J 0.000891 J 0.000711 J 0.00076 J 3.6E-05 Z 0.00257 J 0.00229 J 0.000415 J 0.000667 J 0.000775 1.56E-05 U 0.000401 J
0.0258 J 0.0293 J 0.0282 J 0.0278 J 0.00173 0.266 J 0.236 J 0.0159 J 0.0824 J 0.117 0.000804 0.0208 J

0.000494 J 0.000586 J 0.000443 J 0.000537 J 3.89E-05 J 0.00419 J 0.00374 J 0.000294 J 0.00108 0.00139 1.19E-05 Z 0.000354 J
0.0228 J 0.0248 J 0.0218 J 0.0238 J 0.00158 0.249 J 0.235 J 0.0135 J 0.0583 J 0.0791 0.000724 0.0155 J

0.000144 J 0.000168 UJ 9.56E-05 J 0.000117 J 1.28E-05 U 0.0004 J 0.000481 J 9.87E-05 UJ 1.12E-05 UJ 0.00012 U 1.41E-05 U 7.89E-05 J
0.0183 J 0.0211 J 0.0193 J 0.0218 J 0.00119 0.163 J 0.154 J 0.0123 J 0.0617 J 0.0831 0.000578 0.0136 J
0.00477 J 0.00511 J 0.00338 J 0.00509 J 0.000339 0.0169 J 0.0152 J 0.0208 J 0.0138 0.0163 0.023 0.00304 J

1.05 1.12 0.91 1.1 0.0704 11.2 10.5 0.733 2.76 3.79 0.182 0.71 
0.995 1.06 0.861 1.03 0.0662 10.7 10 0.698 2.61 3.59 0.18 0.672 

1.51E-05 1.9E-05 1.37E-05 2.05E-05 1.43E-06 0.000111 0.000106 1.03E-05 2.86E-05 3.76E-05 5.68E-08 1.14E-05 
(e) 1.93E-05 1.39E-05 2.08E-05 1.44E-06 1.09E-04 (e) 1.04E-05 3.37E-05 (e) 1.90E-06 1.15E-05
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0522 13B-0523 13B-0524 13B-0525 13B-0527 13B-0534 13B-0534 13B-0536 13B-0539 13B-0539 13B-0542 13B-0543

13B-0522-G1 13B-0523-G2 13B-0524-C1 13B-0525-C1 13B-0527-C2 13B-0534-C2 13B-0534-C2 13B-0536-C1 13B-0539-C3 13B-0539-C3 13B-0542-C2 13B-0543-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
9.5 9.61 9.73 9.85 9.99 10.07 10.07 10.22 10.45 10.45 11.01 11.19

13B-0522-G1AT 13B-0523-G2AS 13B-0524-C1AS 13B-0525-C1AS 13B-0527-C2AS 13B-0534-C2AS 13B-0534-C2AT 13B-0536-C1AS 13B-0539-C3AS 13B-0539-C3AT 13B-0542-C2AS 13B-0543-G1AS
10/4/2013 10/23/2013 10/9/2013 10/9/2013 10/8/2013 10/7/2013 10/7/2013 10/10/2013 10/16/2013 10/16/2013 10/11/2013 10/11/2013

FD N N N N N FD N N FD N N

0.00262 J 0.00253 J 0.00154 J 0.00236 J 0.000153 0.012 J 0.0115 J 0.00137 J 0.00307 J 0.00504 J 0.00187 0.00129 J
0.0336 J 0.0353 J 0.0222 Z 0.0312 J 0.00221 Z 0.53 J 0.507 J 0.0183 J 0.0756 0.11 0.00248 Z 0.0198 J
0.149 J 0.163 Z 0.112 Z 0.153 Z 0.0101 2.89 J 2.77 J 0.085 J 0.504 0.721 0.00579 0.105 J
0.229 J 0.264 J 0.228 Z 0.249 Z 0.0162 Z 2.2 J 2.07 J 0.146 J 0.66 Z 0.91 Z 0.00725 Z 0.17 J
0.315 Z 0.327 J 0.257 J 0.331 J 0.0198 3.9 J 3.63 J 0.17 J 0.867 Z 1.19 0.0084 Z 0.209 J
0.175 J 0.187 Z 0.167 Z 0.185 Z 0.0124 Z 1.07 J 0.973 Z 0.106 J 0.374 Z 0.513 Z 0.00677 Z 0.114 J

0.0988 J 0.0981 J 0.089 J 0.101 Z 0.00648 0.437 J 0.408 J 0.0691 J 0.178 0.227 0.0142 0.0607 J
0.0316 J 0.032 J 0.0239 Z 0.0299 J 0.00214 0.138 J 0.113 J 0.0621 J 0.0637 0.0785 0.053 Z 0.0208 J
0.00843 J 0.00838 J 0.00617 J 0.00787 J 0.000575 0.0275 J 0.0245 J 0.0542 J 0.0179 0.0228 0.0588 0.00668 J

Page 55 of 80
AECOM

Final

July 2017



Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0548 13B-0549 13B-0550 13B-0551 13B-0567 13B-0575 13B-0577 2008 CLRC-060 2008 CLRC-065 2008 CLRC-109 2008 CLRC-110 2008 CLRC-114

13B-0548-C1 13B-0549-C3 13B-0550-C3 13B-0551-C2 13B-0567-G2 13B-0575-C4 13B-0577-G1 08A-060-C1 08A-065-C3 08A-109-C3 08A-110-C1 08A-114-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR 3R 3R PR PR 3R 3R PR
11.46 11.67 11.71 11.77 9.33 11.21 11.21 9.57 10.55 11.21 11.21 9.6

13B-0548-C1AS 13B-0549-C3AS 13B-0550-C3AS 13B-0551-C2AS 13B-0567-G2AS 13B-0575-C4AS 13B-0577-G1AS 08A-0060-C1AS 08A-0065-C3AS 08A-0109-C3AS 08A-0110-C1AS 08A-0114-C2AS
10/18/2013 10/17/2013 9/26/2013 9/24/2013 10/4/2013 10/17/2013 10/18/2013 8/6/2008 8/28/2008 8/21/2008 8/25/2008 9/18/2008

N N N N N N N N N N N N

0.000556 0.000272 0.000347 J 0.000357 0.00113 J 0.00283 J 0.000197 J 0.00028 J 0.000175 J 2.3E-05 J 8.07E-05 J 1.34E-05 U
0.000106 4.81E-05 J 7.24E-05 J 0.000157 J 0.000181 J 0.00211 J 3.62E-05 J 0.000135 J 7.41E-05 J 2.09E-06 J 2.73E-05 UJ 5.13E-05 U
0.000852 0.000951 0.00115 J 0.000555 0.00281 J 0.00436 J 0.000511 J 0.00192 J 0.00108 J 7.36E-06 J 0.000192 J 0.000282 J
0.0162 0.0165 0.0215 J 0.0211 0.0374 J 0.328 J 0.0109 J 0.0576 J 0.0149 J 9.08E-05 J 0.00804 J 0.0296 

0.000917 0.00107 0.00118 J 0.000873 0.00204 J 0.0135 J 0.000465 J 0.00229 J 0.00108 J 4.74E-06 J 0.000299 J 0.000853 J
0.000351 0.000354 0.000465 J 0.000352 0.00107 J 0.00295 J 0.000208 J 0.000744 J 0.000393 J 2E-06 J 0.000146 J 9.11E-05 U
0.000105 0.000106 0.000122 J 5.49E-05 0.000254 J 0.000147 J 6.11E-05 Z 0.000101 J 5.6E-05 UJ 5.77E-07 UJ 2.7E-05 UJ 6.93E-05 U
0.00607 0.00618 0.00733 J 0.00679 0.0124 J 0.135 J 0.00422 J 0.0202 J 0.00491 J 2.43E-05 J 0.00244 J 0.00501 

4.17E-05 U 5.46E-05 U 4.78E-05 UJ 2.75E-05 U 1.98E-05 Z 0.000302 J 2.77E-05 UJ 3.56E-05 UJ 4.09E-05 UJ 4.2E-07 UJ 1.61E-05 UJ 4.34E-05 U
0.000496 0.000513 0.000665 J 0.000578 0.00118 J 0.0107 J 0.000345 J 0.00424 J 0.00105 J 5.97E-06 J 0.000412 J 0.00109 
0.0105 0.0106 0.0141 J 0.0127 0.0236 J 0.235 J 0.00694 J 0.00252 J 0.000508 J 2.44E-06 J 0.000253 J 0.00111 

0.000933 0.000962 0.00126 J 0.00123 0.00233 J 0.0204 J 0.00068 J 0.0391 J 0.0093 J 6.01E-05 J 0.0051 J 0.0159 
0.00399 0.00324 0.00289 J 0.00251 J 0.00693 J 0.0885 J 0.00235 J 0.00299 J 0.00225 J 5.19E-05 J 0.00059 J 0.000474 J
0.0203 0.0209 0.0233 J 0.0222 0.0382 J 0.387 J 0.0142 J 0.0688 J 0.0161 J 0.000105 J 0.0102 J 0.0456 

3.68E-05 U 4.82E-05 U 4.82E-05 UJ 2.45E-05 U 2.7E-05 Z 0.00011 UJ 2.61E-05 UJ 4.47E-05 UJ 5.26E-05 UJ 5.42E-07 UJ 2.54E-05 UJ 6.51E-05 U
3.68E-05 U 4.83E-05 U 5.18E-05 UJ 2.48E-05 U 6.95E-05 J 0.000532 J 2.71E-05 UJ 4.85E-05 UJ 5.71E-05 UJ 5.89E-07 UJ 2.76E-05 UJ 7.07E-05 U

0.0162 0.0165 0.0215 J 0.0211 0.0374 J 0.328 J 0.0109 J 0.0576 J 0.0149 J 9.08E-05 J 0.00804 J 0.0296 
0.00033 0.000325 0.000417 J 0.000428 0.000671 J 0.00843 J 0.000207 J 0.00138 J 0.000302 J 1.47E-06 J 0.000136 J 0.000205 J

3.77E-05 U 4.94E-05 U 0.000531 J 0.000332 0.000483 J 0.01 J 0.000141 J 0.0688 J 0.0161 J 0.000105 J 0.0102 J 0.0456 
0.00261 0.00236 0.00305 J 0.00324 0.00538 J 0.0597 J 0.00177 J 0.00934 J 0.00259 J 1.81E-05 J 0.00142 J 0.00484 
0.000441 0.000587 0.000753 J 0.000481 0.00123 J 0.00997 J 0.000254 J 0.00934 J 0.00259 J 1.81E-05 J 0.00142 J 0.00484 
0.0145 0.0142 0.0172 J 0.0178 0.0294 J 0.31 J 0.00936 J 0.0514 J 0.0121 J 6.33E-05 J 0.00567 J 0.0148 
0.0105 0.0106 0.0141 J 0.0127 0.0236 J 0.235 J 0.00694 J 0.0391 J 0.0093 J 6.01E-05 J 0.0051 J 0.0159 

0.000871 0.000601 0.000649 J 0.000699 J 0.00187 J 0.0174 J 0.000327 J 0.000881 J 0.000591 J 5.58E-06 J 0.000134 J 0.000171 J
5.2E-05 Z 4.93E-05 U 4.65E-05 UJ 9.05E-05 0.000142 J 0.000108 UJ 2.56E-05 UJ 0.0002 J 5.41E-05 UJ 5.58E-07 UJ 2.61E-05 UJ 7.3E-05 J

3.71E-05 U 4.86E-05 U 4.99E-05 UJ 2.43E-05 U 4.32E-05 J 0.000111 UJ 2.62E-05 UJ 4.63E-05 UJ 5.45E-05 UJ 5.62E-07 UJ 2.63E-05 UJ 6.75E-05 U
0.0002 0.000213 0.000225 J 0.000251 0.000425 J 0.00417 J 0.000139 J 0.00103 J 0.000246 J 1.93E-06 J 8.22E-05 J 0.000307 J

0.000255 0.000269 0.000328 J 0.000312 0.000574 J 0.00607 J 0.000179 J 0.000984 J 0.000279 J 1.43E-06 J 0.000124 J 0.00054 
0.000496 0.000513 0.000665 J 0.000578 0.00118 J 0.0107 J 0.000345 J 0.00252 J 0.000508 J 2.44E-06 J 0.000253 J 0.00111 
0.0105 0.0106 0.0141 J 0.0127 0.0236 J 0.235 J 0.00694 J 0.0391 J 0.0093 J 6.01E-05 J 0.0051 J 0.0159 

5.58E-05 5E-05 Z 9.53E-05 J 6.61E-05 0.000139 J 0.00104 J 6.94E-05 Z 0.000148 J 7.36E-05 J 5.69E-07 UJ 5.21E-05 J 8.51E-05 J
4.51E-05 U 5.79E-05 U 5.18E-05 UJ 3.16E-05 U 9.82E-06 UJ 0.000131 UJ 3.24E-05 UJ 0.000156 J 4.04E-05 UJ 4.15E-07 UJ 1.59E-05 UJ 4.29E-05 U

0.00231 0.00256 0.00352 J 0.00294 0.00571 J 0.0384 J 0.00214 J 0.0163 J 0.00254 J 9.8E-06 J 0.00189 J 0.00785 
0.0166 0.019 0.0218 J 0.0186 0.0394 J 0.275 J 0.015 J 0.0936 J 0.0181 J 6.5E-05 J 0.0144 J 0.0609 

0.000871 0.000601 0.000649 J 0.000699 J 0.00187 J 0.0174 J 0.000327 J 0.000881 J 0.000591 J 5.58E-06 J 0.000134 J 0.000171 J
0.000955 0.000988 0.00126 J 0.00111 0.00233 J 0.0156 J 0.000899 J 0.00655 J 0.00103 J 4.27E-06 J 0.000836 J 0.00311 
0.000203 0.000216 0.000287 J 0.000221 0.000416 J 0.00342 J 0.000173 J 0.00183 J 0.000279 J 1.45E-06 J 0.000191 J 0.000644 
0.00536 0.00607 0.00689 J 0.00634 0.0118 J 0.0906 J 0.00492 J 0.0357 J 0.00583 J 3.19E-05 J 0.00474 J 0.0193 
0.000257 0.000296 0.000341 J 0.000296 0.000678 J 0.00309 J 0.000236 J 0.00159 J 0.000317 J 1.71E-06 J 0.000245 J 0.000752 
0.000981 0.00114 0.00122 J 0.00118 0.00191 J 0.0156 J 0.000761 J 0.00686 J 0.00101 J 5.13E-06 J 0.000836 J 0.00321 
0.00544 0.00661 0.00739 J 0.00647 0.0133 J 0.089 J 0.00525 J 0.023 J 0.00644 J 3.65E-05 J 0.00505 J 0.0209 
0.00186 0.00217 0.00267 J 0.00256 0.00474 J 0.0347 J 0.00172 J 0.0111 J 0.00242 J 1.28E-05 J 0.00176 J 0.00678 
0.00056 J 0.00054 J 0.000903 J 0.00073 J 0.00159 J 0.0113 J 0.000549 J 0.00522 J 0.000761 J 3.36E-06 J 0.000445 J 0.0018 
0.0166 0.019 0.0218 J 0.0186 0.0394 J 0.275 J 0.015 J 0.0936 J 0.0181 J 6.5E-05 J 0.0144 J 0.0609 

0.000258 0.000293 0.000375 J 0.000333 0.000677 J 0.00369 J 0.00022 J 0.00193 J 0.000413 J 1.64E-06 J 0.000221 J 0.000746 
7.01E-06 U 1.13E-05 U 3.68E-06 UJ 6.83E-06 UJ 6.98E-06 UJ 2.54E-05 UJ 9.84E-06 UJ 3.59E-05 UJ 3.67E-05 UJ 9.11E-07 J 2.14E-05 UJ 4.02E-05 U
0.000258 0.000293 0.000375 J 0.000333 0.000677 J 0.00369 J 0.00022 J 0.00193 J 0.000413 J 1.64E-06 J 0.000221 J 0.000746 
0.00288 0.00336 0.00382 J 0.00317 0.00705 J 0.0526 J 0.00274 J 0.0171 J 0.0037 J 1.71E-05 J 0.00308 J 0.0135 

5.49E-06 U 6.46E-06 U 3.71E-06 UJ 5.09E-06 U 8.72E-06 UJ 7.91E-05 J 7.03E-06 UJ 7.77E-05 UJ 8.59E-05 UJ 7.8E-07 UJ 3.78E-05 UJ 9.63E-05 U
4.69E-06 U 5.53E-06 U 3.4E-06 UJ 4.34E-06 U 0.000129 J 0.000496 J 3.64E-05 Z 0.00686 J 0.00101 J 5.13E-06 J 0.000836 J 0.00321 
0.000685 0.000834 0.000947 J 0.000815 0.00163 J 0.0121 J 0.000674 J 0.00323 J 0.000793 J 4.24E-06 J 0.000553 J 0.00259 

3.14E-06 U 3.6E-06 U 8.94E-06 J 3.4E-06 U 1.53E-05 J 8.47E-05 J 4.05E-06 UJ 5.3E-05 UJ 7.48E-05 UJ 6.41E-07 UJ 4.03E-05 UJ 8.93E-05 U
0.00228 0.00273 0.00321 J 0.00289 0.00611 J 0.0365 J 0.00242 J 0.0122 J 0.00302 J 1.48E-05 J 0.00212 J 0.00769 
0.0133 0.0159 0.0176 J 0.0155 0.0316 J 0.216 J 0.0127 J 0.0647 J 0.0156 J 7.63E-05 J 0.0122 J 0.0499 

5.38E-05 6.2E-05 6.12E-05 J 4.73E-05 0.00018 J 0.000221 J 4.2E-05 Z 7.42E-05 UJ 0.000105 UJ 8.97E-07 UJ 5.63E-05 UJ 0.000125 U
0.0133 0.0159 0.0176 J 0.0155 0.0316 J 0.216 J 0.0127 J 0.0647 J 0.0156 J 7.63E-05 J 0.0122 J 0.0499 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0548 13B-0549 13B-0550 13B-0551 13B-0567 13B-0575 13B-0577 2008 CLRC-060 2008 CLRC-065 2008 CLRC-109 2008 CLRC-110 2008 CLRC-114

13B-0548-C1 13B-0549-C3 13B-0550-C3 13B-0551-C2 13B-0567-G2 13B-0575-C4 13B-0577-G1 08A-060-C1 08A-065-C3 08A-109-C3 08A-110-C1 08A-114-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR 3R 3R PR PR 3R 3R PR
11.46 11.67 11.71 11.77 9.33 11.21 11.21 9.57 10.55 11.21 11.21 9.6

13B-0548-C1AS 13B-0549-C3AS 13B-0550-C3AS 13B-0551-C2AS 13B-0567-G2AS 13B-0575-C4AS 13B-0577-G1AS 08A-0060-C1AS 08A-0065-C3AS 08A-0109-C3AS 08A-0110-C1AS 08A-0114-C2AS
10/18/2013 10/17/2013 9/26/2013 9/24/2013 10/4/2013 10/17/2013 10/18/2013 8/6/2008 8/28/2008 8/21/2008 8/25/2008 9/18/2008

N N N N N N N N N N N N

0.00536 0.00443 0.00514 J 0.00569 J 0.0116 J 0.0908 J 0.00236 J 0.00488 J 0.00313 J 2.67E-05 J 0.000806 J 0.00136 
4.6E-05 J 5.39E-05 7.23E-05 J 4.72E-05 0.000172 Z 0.00028 J 3.85E-05 J 0.000139 J 7.29E-05 UJ 6.25E-07 UJ 3.93E-05 UJ 8.71E-05 U
0.00544 0.00661 0.00739 J 0.00647 0.0133 J 0.089 J 0.00525 J 0.023 J 0.00644 J 3.65E-05 J 0.00505 J 0.0209 

3.53E-05 J 3.9E-05 J 5.37E-05 J 2.61E-05 Z 0.000133 J 0.000233 J 3.04E-05 J 5.27E-05 UJ 7.43E-05 UJ 6.37E-07 UJ 4E-05 UJ 8.88E-05 U
0.0135 0.0163 0.0174 J 0.0157 0.0338 J 0.215 J 0.012 J 0.0616 J 0.0163 J 7.17E-05 J 0.0117 J 0.0525 
0.0003 0.000386 0.000431 J 0.000344 0.00106 J 0.00221 J 0.000261 J 0.00102 J 0.000368 J 1.75E-06 J 4.67E-05 UJ 0.000103 U

9.48E-05 0.000165 0.000132 J 0.000118 0.000411 J 0.000216 Z 8.19E-05 J 0.00017 J 0.000198 J 6.08E-07 UJ 3.82E-05 UJ 8.46E-05 U
0.00183 0.00202 0.00253 J 0.00219 0.0042 J 0.0315 J 0.0016 J 0.0119 J 0.00164 J 7.31E-06 J 0.00114 J 0.00353 
0.00183 0.00202 0.00253 J 0.00219 0.0042 J 0.0315 J 0.0016 J 0.0119 J 0.00164 J 7.31E-06 J 0.00114 J 0.00353 
0.0015 0.00171 0.00195 J 0.00173 0.00358 J 0.0265 J 0.00137 J 0.0104 J 0.00192 J 7.95E-06 J 0.00137 J 0.00564 

1.74E-05 U 0.000303 0.000243 J 0.000232 3.22E-05 UJ 0.00246 J 0.000229 J 0.000507 J 0.000219 J 7.25E-07 J 0.000122 J 0.000671 
0.00511 0.00256 0.00339 J 0.0113 0.00562 J 0.258 J 0.000721 J 0.00439 J 0.00211 J 3.99E-05 J 0.000776 J 0.000573 

4.04E-06 U 4.76E-06 U 2.35E-06 UJ 3.68E-06 U 6.31E-06 UJ 1.2E-05 UJ 7.3E-06 J 0.0936 J 0.0181 J 6.5E-05 J 0.0144 J 0.0609 
3.73E-06 U 4.39E-06 U 2.36E-06 UJ 3.39E-06 U 6.02E-06 UJ 1.12E-05 UJ 4.55E-06 UJ 5.15E-05 UJ 5.68E-05 UJ 5.17E-07 UJ 2.5E-05 UJ 6.38E-05 U
6.18E-05 Z 9.79E-05 Z 8E-05 Z 9.62E-05 Z 0.000218 Z 0.00103 Z 6.1E-05 Z 0.000412 J 9.76E-05 J 5.85E-07 J 2.48E-05 UJ 0.000186 J

0.0166 0.019 0.0218 J 0.0186 0.0394 J 0.275 J 0.015 J 0.0936 J 0.0181 J 6.5E-05 J 0.0144 J 0.0609 
0.00115 0.00128 0.00135 J 0.00123 0.00239 J 0.0172 J 0.00107 J 0.00688 J 0.00141 J 5.13E-06 J 0.00113 J 0.00444 

4.04E-06 U 4.76E-06 U 1.24E-05 Z 1.08E-05 J 2.67E-05 Z 1.28E-05 UJ 5.24E-06 UJ 5.66E-05 UJ 6.25E-05 UJ 5.68E-07 UJ 2.75E-05 UJ 7.01E-05 U
0.00231 0.00256 0.00352 J 0.00294 0.00571 J 0.0384 J 0.00214 J 0.0163 J 0.00254 J 9.8E-06 J 0.00189 J 0.00785 
0.000606 0.000708 0.000864 J 0.00074 0.00135 J 0.00984 J 0.000571 J 0.00357 J 0.000579 J 3.07E-06 J 0.000396 J 0.00158 
0.0135 0.0163 0.0174 J 0.0157 0.0338 J 0.215 J 0.012 J 0.0616 J 0.0163 J 7.17E-05 J 0.0117 J 0.0525 

9.47E-05 0.000144 2.73E-05 UJ 4.32E-05 U 4.75E-05 UJ 0.000192 UJ 5.28E-05 UJ 5.04E-05 UJ 0.000123 J 1.89E-06 J 2.67E-05 UJ 0.000338 J
0.00706 0.00348 0.00414 J 0.0129 0.00772 J 0.284 J 0.000919 J 0.00618 J 0.00284 J 4.96E-05 J 0.000984 J 0.000619 
0.00395 0.0065 0.00503 J 0.00428 0.0106 J 0.0574 J 0.00387 J 0.0133 J 0.00446 J 2.14E-05 J 0.004 J 0.0163 
0.00126 0.00199 0.00176 J 0.00137 0.00353 J 0.0181 J 0.00122 J 0.00452 J 0.00157 J 7.7E-06 J 0.00132 J 0.00507 
0.000719 0.0011 0.000931 J 0.000794 0.00195 J 0.00976 J 0.000677 J 0.00226 J 0.000782 J 3.83E-06 J 0.000775 J 0.00286 
0.00126 0.00199 0.00176 J 0.00137 0.00353 J 0.0181 J 0.00122 J 0.00452 J 0.00157 J 7.7E-06 J 0.00132 J 0.00507 
0.00483 0.00723 0.00678 J 0.00539 0.0137 J 0.0726 J 0.00493 J 0.0128 J 0.00535 J 2.79E-05 J 0.00488 J 0.0208 
0.000199 0.000278 0.000272 J 0.000202 0.000543 J 0.00276 J 0.000171 J 0.000587 J 0.000222 J 5.87E-07 UJ 0.000185 J 0.000784 
0.0006 0.000904 0.000668 J 0.0006 0.00144 J 0.00949 J 0.000491 J 0.00176 J 0.000737 J 2.91E-06 J 0.000584 J 0.00258 

0.00263 0.00404 0.00359 J 0.00292 0.0076 J 0.0375 J 0.00263 J 0.00707 J 0.00281 J 1.54E-05 J 0.00262 J 0.01 
0.00105 0.00155 0.00117 J 0.00114 0.00254 J 0.0132 J 0.00102 J 0.00253 J 0.0012 J 4.21E-06 J 0.00107 J 0.004 
0.00217 0.00328 0.00263 J 0.00237 0.00581 J 0.0327 J 0.00217 J 0.00551 J 0.00271 J 1.24E-05 J 0.00225 J 0.00936 
0.0116 0.00594 0.00741 J 0.0237 0.0138 J 0.551 J 0.00179 J 0.0114 J 0.00536 J 0.000107 J 0.00203 J 0.00147 

0.00963 0.0156 0.0125 J 0.0105 0.0265 J 0.131 J 0.00925 J 0.0247 J 0.00985 J 5.24E-05 J 0.00872 J 0.0369 
9.71E-06 U 1.48E-05 U 5.17E-05 J 1.2E-05 U 0.00012 J 0.000443 Z 3.41E-05 J 0.000177 J 6.56E-05 UJ 5.87E-07 UJ 3.92E-05 UJ 0.000126 J
2.58E-05 Z 3.69E-05 Z 3.27E-05 J 5.17E-05 9.31E-05 J 0.00026 J 2.38E-05 J 4.63E-05 UJ 6.46E-05 J 5.71E-07 UJ 3.81E-05 UJ 6.99E-05 U
0.00249 0.00386 0.00357 J 0.00295 0.00755 J 0.0326 J 0.00221 J 0.00873 J 0.00387 J 1.77E-05 J 0.0034 J 0.0131 

2.54E-05 Z 5.58E-05 2.5E-05 J 1.65E-05 J 6.06E-05 J 5.74E-05 Z 2.07E-05 J 3.93E-05 UJ 5.41E-05 UJ 4.85E-07 UJ 3.24E-05 UJ 5.93E-05 U
0.0005 0.000941 0.000707 J 0.000443 0.00103 J 0.00783 J 0.000494 J 0.00873 J 0.00387 J 1.77E-05 J 0.0034 J 0.0131 

3.68E-06 U 4.18E-06 U 2.64E-06 UJ 2.54E-06 U 5.62E-06 UJ 1.01E-05 UJ 5.09E-06 UJ 3.82E-05 UJ 5.26E-05 UJ 4.7E-07 UJ 3.14E-05 UJ 5.76E-05 U
0.00633 0.00943 0.0087 J 0.00668 0.0186 J 0.0815 J 0.00612 J 0.0143 J 0.00701 J 3.54E-05 J 0.00578 J 0.0241 

1.96E-05 J 2.16E-05 Z 1.82E-05 Z 1.83E-05 J 7.1E-05 J 7.23E-05 J 1.68E-05 Z 3.37E-05 UJ 4.82E-05 UJ 4.91E-07 UJ 2.76E-05 UJ 4.98E-05 U
0.000154 0.000246 0.000204 J 0.000177 0.000397 J 0.00226 J 0.000167 J 0.000653 J 0.000175 J 1.2E-06 J 0.000133 J 0.000564 
0.00167 0.000694 0.000989 J 0.00289 0.00165 J 0.0431 J 0.000366 J 0.00139 J 0.0006 J 1.38E-05 J 0.000244 J 0.000296 J
0.000785 0.0013 0.00103 J 0.000889 0.00212 J 0.0107 J 0.000761 J 0.00241 J 0.000907 J 4.69E-06 J 0.000788 J 0.00281 
0.000155 0.000263 0.000207 J 0.000177 0.000408 J 0.00212 J 0.00015 J 0.000665 J 0.000272 J 8.9E-07 J 0.000172 J 0.000686 
8.3E-06 U 1.26E-05 U 6.07E-06 UJ 1.09E-05 U 1.68E-05 UJ 4.4E-05 UJ 1.16E-05 UJ 4.06E-05 UJ 5.58E-05 UJ 4.99E-07 UJ 3.34E-05 UJ 6.12E-05 U
0.00963 0.0156 0.0125 J 0.0105 0.0265 J 0.131 J 0.00925 J 0.0247 J 0.00985 J 5.24E-05 J 0.00872 J 0.0369 
0.00278 0.00542 0.00338 J 0.00307 0.00834 J 0.0324 J 0.00294 J 0.00555 J 0.00245 J 1.44E-05 J 0.00262 J 0.00993 
0.00103 0.00218 0.00128 J 0.0011 0.00309 J 0.0127 J 0.00105 J 0.00216 J 0.00103 J 3.12E-06 J 0.00117 J 0.00451 
0.00123 0.00242 0.00161 J 0.00161 0.0033 J 0.0155 J 0.00123 J 0.00256 J 0.00124 J 7.38E-06 J 0.00104 J 0.00472 
7.65E-05 0.000144 0.000112 J 9.05E-05 0.000229 J 0.00101 J 7.1E-05 Z 0.000242 J 0.000127 J 4.88E-07 UJ 6.63E-05 J 0.000374 J
0.0035 0.00547 0.00429 J 0.00517 0.00882 J 0.0346 J 0.00354 J 0.00689 J 0.00336 J 4.53E-05 J 0.00274 J 0.0115 
0.0035 0.00547 0.00429 J 0.00517 0.00882 J 0.0346 J 0.00354 J 0.00689 J 0.00336 J 4.53E-05 J 0.00274 J 0.0115 

0.000229 0.000253 0.000187 J 0.000239 0.000382 J 0.0015 J 8.86E-05 J 0.000133 J 0.000151 J 2.75E-05 J 2.82E-05 J 1.47E-05 U
0.0206 0.0153 0.0176 J 0.0352 0.0397 J 0.648 J 0.0064 J 0.0245 J 0.0143 J 0.000149 J 0.00409 J 0.00269 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0548 13B-0549 13B-0550 13B-0551 13B-0567 13B-0575 13B-0577 2008 CLRC-060 2008 CLRC-065 2008 CLRC-109 2008 CLRC-110 2008 CLRC-114

13B-0548-C1 13B-0549-C3 13B-0550-C3 13B-0551-C2 13B-0567-G2 13B-0575-C4 13B-0577-G1 08A-060-C1 08A-065-C3 08A-109-C3 08A-110-C1 08A-114-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR 3R 3R PR PR 3R 3R PR
11.46 11.67 11.71 11.77 9.33 11.21 11.21 9.57 10.55 11.21 11.21 9.6

13B-0548-C1AS 13B-0549-C3AS 13B-0550-C3AS 13B-0551-C2AS 13B-0567-G2AS 13B-0575-C4AS 13B-0577-G1AS 08A-0060-C1AS 08A-0065-C3AS 08A-0109-C3AS 08A-0110-C1AS 08A-0114-C2AS
10/18/2013 10/17/2013 9/26/2013 9/24/2013 10/4/2013 10/17/2013 10/18/2013 8/6/2008 8/28/2008 8/21/2008 8/25/2008 9/18/2008

N N N N N N N N N N N N

0.000374 0.000675 0.000438 J 0.000391 0.000881 J 0.00415 J 0.000345 J 0.000676 J 0.00032 J 2.79E-06 J 0.000277 J 0.00145 
0.000401 0.000664 0.000508 J 0.000496 0.00111 J 0.0043 J 0.000361 J 0.000808 J 0.000356 J 3.37E-06 J 0.000294 J 0.00145 
0.000929 0.00124 0.00117 J 0.00161 0.00209 J 0.0071 J 0.000866 J 0.00165 J 0.000808 J 1.09E-05 J 0.000633 J 0.00269 
0.00209 0.00335 0.00254 J 0.00285 0.00517 J 0.0206 J 0.00205 J 0.00348 J 0.0019 J 2.41E-05 J 0.00168 J 0.00649 

5.3E-06 U 5.77E-06 U 5.13E-06 UJ 4.45E-06 U 8.37E-06 UJ 2.41E-05 UJ 5.82E-06 UJ 3.2E-05 UJ 5.69E-05 UJ 5.07E-07 UJ 3.78E-05 UJ 6.59E-05 U
0.00014 0.000263 0.00016 J 0.00016 0.00038 J 0.00142 J 0.000127 J 0.000286 J 0.000202 J 3.42E-07 UJ 0.000142 J 0.000561 
0.00264 J 0.00296 J 0.0034 J 0.00487 0.00596 J 0.0174 J 0.00326 J 0.00474 J 0.00178 J 5.95E-05 J 0.00196 J 0.00555 
0.000257 0.000358 0.000295 J 0.000351 0.000624 J 0.00165 J 0.000271 J 0.000477 J 0.000214 J 5.03E-06 J 0.000216 J 0.000682 J
0.00102 0.00106 0.00128 J 0.00221 0.00198 J 0.00443 J 0.00103 J 0.00161 J 0.000626 J 2.42E-05 J 0.000586 J 0.00183 
0.0064 0.00405 0.00538 J 0.0119 0.0105 J 0.303 J 0.00146 J 0.0082 J 0.00405 J 4.87E-05 J 0.00133 J 0.00127 

0.00573 0.00399 0.00489 J 0.0101 0.00966 J 0.218 J 0.00162 J 0.0066 J 0.00354 J 3.97E-05 J 0.00107 J 0.000816 
9.02E-06 U 1.09E-05 U 7.87E-06 UJ 1.87E-05 U 2.05E-05 UJ 0.000728 J 1.58E-05 UJ 2.24E-05 UJ 3.48E-05 UJ 3.4E-07 UJ 1.21E-05 UJ 2.63E-05 U

0.00015 9.96E-05 0.000114 J 0.000264 0.000198 J 0.00706 J 3.59E-05 J 0.00018 J 5.31E-05 J 1.61E-06 J 2.91E-05 UJ 4.77E-05 U
0.00344 0.00174 0.00203 J 0.00306 0.00462 J 0.064 J 0.000678 J 0.00295 J 0.00136 J 1.4E-05 J 0.000402 J 0.000204 J
0.00462 0.0025 0.00292 J 0.00533 0.00643 J 0.0983 J 0.000922 J 0.00406 J 0.00214 J 2.15E-05 J 0.000599 J 0.000443 
0.00112 0.000704 0.00079 J 0.00193 0.00152 J 0.0368 J 0.000317 J 0.00106 J 0.000562 J 9.14E-06 J 0.000203 J 0.000179 J
0.0206 0.0153 0.0176 J 0.0352 0.0397 J 0.648 J 0.0064 J 0.0245 J 0.0143 J 0.000149 J 0.00409 J 0.00269 

0.00462 0.0025 0.00292 J 0.00533 0.00643 J 0.0983 J 0.000922 J 0.00406 J 0.00214 J 2.15E-05 J 0.000599 J 0.000443 
0.000517 0.000448 0.000388 J 0.000262 0.00118 J 0.00315 J 0.000234 J 0.000231 J 0.000207 J 1.87E-05 J 7.39E-05 J 9.19E-05 J
0.0116 0.00594 0.00741 J 0.0237 0.0138 J 0.551 J 0.00179 J 0.0114 J 0.00536 J 0.000107 J 0.00203 J 0.00147 
0.0156 0.0104 0.0124 J 0.0263 0.028 J 0.525 J 0.00375 J 0.0185 J 0.0101 J 0.00011 J 0.00302 J 0.00227 

0.00542 0.00283 0.00311 J 0.00832 0.00588 J 0.166 J 0.00116 J 0.0048 J 0.00234 J 3.94E-05 J 0.000818 J 0.000656 
0.0064 0.00405 0.00538 J 0.0119 0.0105 J 0.303 J 0.00146 J 0.0082 J 0.00405 J 4.87E-05 J 0.00133 J 0.00127 

0.000145 8.18E-05 9.11E-05 J 0.000284 0.000209 J 0.00468 J 2.62E-05 J 0.000161 J 8.11E-05 J 8.33E-07 J 1.19E-05 UJ 2.59E-05 U
0.000563 0.000552 0.00128 J 0.000637 0.00125 J 0.016 J 0.000479 J 0.000738 J 0.000476 J 3.46E-06 J 9.18E-05 J 0.00014 J

8.79E-06 U 1.06E-05 U 1.52E-05 J 1.93E-05 U 3.47E-05 J 5.84E-05 UJ 2.13E-05 Z 2.19E-05 UJ 3.4E-05 UJ 3.33E-07 UJ 1.6E-05 J 2.57E-05 U
0.00619 0.0057 0.00652 J 0.00913 0.0122 J 0.159 J 0.00278 J 0.00641 J 0.00394 J 2.92E-05 J 0.00116 J 0.0015 

3.09E-05 J 1.12E-05 U 1.99E-05 J 2.03E-05 U 2.14E-05 UJ 0.000466 J 1.62E-05 UJ 2.31E-05 UJ 3.59E-05 UJ 3.51E-07 UJ 1.24E-05 UJ 2.72E-05 U
0.000137 0.000104 9.78E-05 J 0.000254 0.00021 J 0.00435 J 4.89E-05 J 0.00013 J 0.000105 J 1.34E-06 J 2.48E-05 J 2.41E-05 U
0.00294 0.000815 0.00146 J 0.00462 J 0.00234 J 0.0635 J 0.00038 J 0.00194 J 0.000844 J 3.23E-05 J 0.000293 J 0.000188 J
0.00908 0.00772 0.00841 J 0.0131 0.0182 J 0.246 J 0.00406 J 0.0144 J 0.00831 J 6.44E-07 UJ 0.00304 J 0.00242 
0.000882 0.000777 0.00114 J 0.00114 0.00237 J 0.0357 J 0.000355 J 0.0144 J 0.00831 J 6.44E-07 UJ 0.00304 J 0.00242 
0.00535 0.00472 0.00503 J 0.00808 0.0109 J 0.156 J 0.00227 J 0.00684 J 0.00422 J 3.13E-05 J 0.00145 J 0.00117 
0.000679 0.000565 0.000616 J 0.000928 0.00134 J 0.0233 J 0.00025 J 0.00104 J 0.000476 J 4.37E-06 J 0.000154 J 0.00016 J
0.0217 0.0186 0.0208 J 0.0289 0.0462 J 0.514 J 0.00942 J 0.0293 J 0.0173 J 0.00013 J 0.00605 J 0.00464 

0.00242 0.00196 0.00216 J 0.00435 0.00459 J 0.0946 J 0.00127 J 0.00734 J 0.00473 J 4.95E-05 J 0.0015 J 0.00182 
0.0014 0.00096 0.00112 J 0.002 0.00223 J 0.0389 J 0.000563 J 0.00189 J 0.00101 J 9.57E-06 J 0.000329 J 0.000413 J
0.0217 0.0186 0.0208 J 0.0289 0.0462 J 0.514 J 0.00942 J 0.0293 J 0.0173 J 0.00013 J 0.00605 J 0.00464 

0.00326 0.00276 0.00307 J 0.00554 0.00674 J 0.129 J 0.00101 J 0.00478 J 0.00278 J 2.48E-05 J 0.000938 J 0.00049 
0.0136 0.0111 0.0123 J 0.0181 0.0271 J 0.32 J 0.00557 J 0.0182 J 0.0107 J 8.21E-05 J 0.00352 J 0.00267 

4.33E-05 Z 2.67E-05 J 4.11E-05 J 5.15E-05 J 7.64E-05 J 0.00186 J 1.22E-05 UJ 4.01E-05 J 5.97E-05 J 6.89E-07 J 2.62E-05 UJ 4.92E-05 U
0.0042 0.00283 0.00325 J 0.00461 0.00739 J 0.0834 J 0.00169 J 0.0048 J 0.00277 J 2.66E-05 J 0.000967 J 0.00156 

0.00369 0.00266 0.00305 J 0.00256 0.00814 J 0.0247 J 0.00138 J 0.00734 J 0.00473 J 4.95E-05 J 0.0015 J 0.00182 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0548 13B-0549 13B-0550 13B-0551 13B-0567 13B-0575 13B-0577 2008 CLRC-060 2008 CLRC-065 2008 CLRC-109 2008 CLRC-110 2008 CLRC-114

13B-0548-C1 13B-0549-C3 13B-0550-C3 13B-0551-C2 13B-0567-G2 13B-0575-C4 13B-0577-G1 08A-060-C1 08A-065-C3 08A-109-C3 08A-110-C1 08A-114-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR 3R 3R PR PR 3R 3R PR
11.46 11.67 11.71 11.77 9.33 11.21 11.21 9.57 10.55 11.21 11.21 9.6

13B-0548-C1AS 13B-0549-C3AS 13B-0550-C3AS 13B-0551-C2AS 13B-0567-G2AS 13B-0575-C4AS 13B-0577-G1AS 08A-0060-C1AS 08A-0065-C3AS 08A-0109-C3AS 08A-0110-C1AS 08A-0114-C2AS
10/18/2013 10/17/2013 9/26/2013 9/24/2013 10/4/2013 10/17/2013 10/18/2013 8/6/2008 8/28/2008 8/21/2008 8/25/2008 9/18/2008

N N N N N N N N N N N N

0.0216 0.0177 0.0219 J 0.0295 0.0417 J 0.561 J 0.0102 J 0.0332 J 0.016 J 0.000153 J 0.00666 J 0.00984 
0.0042 0.00283 0.00325 J 0.00461 0.00739 J 0.0834 J 0.00169 J 0.0048 J 0.00277 J 2.66E-05 J 0.000967 J 0.00156 

0.000385 0.000264 0.000274 J 0.000229 0.000674 J 0.00157 J 0.000136 J 0.000334 J 0.000255 J 4.06E-06 J 5.5E-05 UJ 8.06E-05 U
0.000212 0.000186 0.000165 J 0.000292 0.000426 J 0.00657 J 6.67E-05 Z 0.000676 J 4.91E-05 UJ 1.73E-06 J 7.3E-05 J 8.54E-05 J
0.00715 0.00726 0.0073 J 0.0116 0.0161 J 0.247 J 0.00339 J 0.0103 J 0.00604 J 4.08E-05 J 0.00216 J 0.00198 
0.00011 8.67E-05 8.64E-05 J 0.00013 0.000207 J 0.00264 J 3.21E-05 Z 0.000141 J 8.59E-05 J 4.75E-07 UJ 1.88E-05 UJ 4.02E-05 U
6.93E-05 2.39E-05 U 8.36E-05 J 0.000121 0.000134 J 0.00131 J 2.17E-05 UJ 7.28E-05 J 7.19E-05 J 4.73E-07 UJ 1.87E-05 UJ 3.68E-05 J
0.00165 0.00147 0.00159 J 0.00254 0.00339 J 0.0475 J 0.000829 J 0.00234 J 0.00158 J 1.27E-05 J 0.000497 J 0.000774 
0.00186 0.000601 0.000999 J 0.00144 J 0.00187 J 0.0408 J 0.000281 J 0.00151 J 0.000616 J 1.2E-05 J 0.000179 J 0.000167 J
0.0023 0.00248 0.00259 J 0.00264 0.0059 J 0.0903 J 0.00114 J 0.00469 J 0.00252 J 1.43E-05 J 0.00105 J 0.00072 
0.0252 0.024 0.0262 J 0.0399 0.0556 J 0.819 J 0.01 J 0.0401 J 0.0225 J 0.000139 J 0.0081 J 0.00605 

0.00165 0.00147 0.00159 J 0.00254 0.00339 J 0.0475 J 0.000829 J 0.00234 J 0.00158 J 1.27E-05 J 0.000497 J 0.000774 
0.000616 0.000599 0.000624 J 0.000889 0.00137 J 0.0195 J 0.00026 J 0.00108 J 0.000521 J 3.67E-06 J 0.000185 J 9E-05 J
0.00667 0.00609 0.0069 J 0.0105 0.0145 J 0.21 J 0.00337 J 0.0102 J 0.00587 J 4.34E-07 UJ 0.00217 J 0.00187 
0.0217 0.0186 0.0208 J 0.0289 0.0462 J 0.514 J 0.00942 J 0.0293 J 0.0173 J 0.00013 J 0.00605 J 0.00464 
0.016 0.0158 0.0162 J 0.0249 0.0357 J 0.465 J 0.00716 J 0.0237 J 0.0143 J 9.04E-05 J 0.00471 J 0.00498 

0.000624 0.000619 0.000586 J 0.000833 0.00132 J 0.0182 J 0.000225 J 0.000906 J 0.000491 J 3.86E-06 J 0.000123 J 0.000109 J
0.000198 0.000162 0.000146 J 0.000196 0.000405 J 0.00161 J 6.44E-05 Z 0.000294 J 0.000128 J 1.3E-06 J 3.95E-05 J 4.28E-05 J
0.0136 0.0111 0.0123 J 0.0181 0.0271 J 0.32 J 0.00557 J 0.0182 J 0.0107 J 8.21E-05 J 0.00352 J 0.00267 

0.000171 8.92E-05 0.000123 J 0.000187 J 0.000213 J 0.00589 J 3E-05 Z 0.000137 J 0.000116 J 3.15E-06 UJ 3.08E-05 J 5.75E-05 J
0.0252 0.024 0.0262 J 0.0399 0.0556 J 0.819 J 0.01 J 0.0401 J 0.0225 J 0.000139 J 0.0081 J 0.00605 

0.00908 0.00772 0.00841 J 0.0131 0.0182 J 0.246 J 0.00406 J 0.0144 J 0.00831 J 6.44E-07 UJ 0.00304 J 0.00242 
0.000221 0.000189 0.000183 J 0.000347 0.000419 J 0.00343 J 8.95E-05 J 0.000391 J 0.0002 J 1.71E-06 J 4.08E-05 J 4.98E-05 J
0.000133 0.0001 0.000158 J 0.000101 0.000261 J 0.000574 J 4.77E-05 J 0.00104 J 0.000476 J 4.37E-06 J 0.000154 J 0.00016 J
0.0252 0.024 0.0262 J 0.0399 0.0556 J 0.819 J 0.01 J 0.0401 J 0.0225 J 0.000139 J 0.0081 J 0.00605 

0.00165 0.00147 0.00159 J 0.00254 0.00339 J 0.0475 J 0.000829 J 0.00234 J 0.00158 J 1.27E-05 J 0.000497 J 0.000774 
0.0252 0.024 0.0262 J 0.0399 0.0556 J 0.819 J 0.01 J 0.0401 J 0.0225 J 0.000139 J 0.0081 J 0.00605 

0.00202 0.00235 0.00549 J 0.00279 0.00476 J 0.0626 J 0.00143 J 0.0031 J 0.00224 J 8.18E-06 J 0.000553 J 0.00118 
2.23E-05 U 2.72E-05 U 1.07E-05 UJ 2.45E-05 U 3.12E-05 UJ 0.000186 UJ 2.34E-05 UJ 3.75E-05 UJ 4.83E-05 UJ 4.91E-07 UJ 1.94E-05 UJ 4.16E-05 U
0.000152 0.000146 0.000158 J 0.000239 0.000369 J 0.00299 J 0.000134 J 0.000437 J 0.0002 J 1.05E-06 J 5.07E-05 J 0.000256 J
0.00474 0.00217 0.00371 J 0.0056 J 0.00645 J 0.172 J 0.00103 J 0.00427 J 0.00191 J 3.94E-05 J 0.000651 J 0.000614 J

1.79E-05 U 2.18E-05 U 9.18E-06 UJ 1.92E-05 U 2.59E-05 UJ 0.000153 UJ 1.93E-05 UJ 3.21E-05 UJ 4.14E-05 UJ 4.21E-07 UJ 4.4E-05 J 3.56E-05 U
6.51E-05 7.18E-05 6.4E-05 J 7.89E-05 0.000117 J 0.00151 J 3.87E-05 Z 7.01E-05 J 4.33E-05 UJ 4.54E-07 UJ 1.69E-05 UJ 3.98E-05 U
0.00216 0.00216 0.00272 J 0.00251 0.00457 J 0.0523 J 0.00142 J 0.00808 J 0.00187 J 1.16E-05 J 0.0011 J 0.00432 
0.000903 0.000833 0.00101 J 0.00104 0.00174 J 0.0227 J 0.000633 J 0.0326 J 0.00963 J 5.29E-05 J 0.00426 J 0.0162 
0.00456 0.00457 0.00613 J 0.00632 0.01 J 0.112 J 0.00328 J 0.0176 J 0.00384 J 2.71E-05 J 0.00215 J 0.00755 
0.00261 0.00236 0.00305 J 0.00324 0.00538 J 0.0597 J 0.00177 J 0.00934 J 0.00259 J 1.81E-05 J 0.00142 J 0.00484 
0.0105 0.0106 0.0141 J 0.0127 0.0236 J 0.235 J 0.00694 J 0.0391 J 0.0093 J 6.01E-05 J 0.0051 J 0.0159 
0.0105 0.0106 0.0141 J 0.0127 0.0236 J 0.235 J 0.00694 J 0.0391 J 0.0093 J 6.01E-05 J 0.0051 J 0.0159 

5.19E-05 U 6.8E-05 U 8.83E-05 UJ 3.75E-05 U 1.23E-05 UJ 0.000177 UJ 4.19E-05 UJ 0.00861 J 0.00269 J 1.7E-05 J 0.00134 J 0.0048 
0.000254 0.00027 0.000326 J 0.000377 0.000608 J 0.00794 J 0.000164 J 0.000788 J 0.000247 J 2.07E-06 J 0.000102 J 0.000104 U
0.000261 0.000119 0.000196 J 0.000299 J 0.000345 J 0.00951 J 4.83E-05 Z 0.000242 J 0.000155 J 5E-06 J 2.89E-05 J 7.36E-05 J
0.0162 0.0165 0.0215 J 0.0211 0.0374 J 0.328 J 0.0109 J 0.0576 J 0.0149 J 9.08E-05 J 0.00804 J 0.0296 

0.00276 0.00286 0.00305 J 0.00317 0.00615 J 0.0501 J 0.00173 J 0.00861 J 0.00269 J 1.7E-05 J 0.00134 J 0.0048 
0.00326 0.00324 0.00417 J 0.00395 0.00727 J 0.0628 J 0.00227 J 0.0118 J 0.0026 J 1.91E-05 J 0.00153 J 0.00583 
0.000852 0.000951 0.00115 J 0.000555 0.00281 J 0.00436 J 0.000511 J 0.00192 J 0.00108 J 7.36E-06 J 0.000192 J 0.000282 J
0.00025 0.00026 0.000328 J 0.000221 0.000756 J 0.00236 J 0.000144 Z 0.000469 J 0.00025 J 8.66E-07 UJ 4.05E-05 UJ 0.000104 U
0.0128 0.0132 0.017 J 0.0168 0.027 J 0.277 J 0.00976 J 0.0509 J 0.0114 J 8.28E-05 J 0.00746 J 0.0295 

0.00024 0.000229 0.000247 J 0.000291 0.000507 J 0.0051 J 0.000153 J 0.000623 J 0.00025 J 1.51E-06 J 3.03E-05 UJ 0.000163 J
0.0105 0.0106 0.0141 J 0.0127 0.0236 J 0.235 J 0.00694 J 0.0391 J 0.0093 J 6.01E-05 J 0.0051 J 0.0159 

5.5E-05 U 7.21E-05 U 0.00018 J 3.85E-05 U 0.00014 J 0.00082 J 4.24E-05 J 0.00229 J 0.00108 J 4.74E-06 J 0.000299 J 0.000853 J
0.00933 0.00963 0.0097 J 0.0116 0.019 J 0.165 J 0.00534 J 0.0326 J 0.00963 J 5.29E-05 J 0.00426 J 0.0162 
0.00201 0.00235 0.00285 J 0.00317 0.00467 J 0.0103 J 0.00235 J 0.00343 J 0.00145 J 2.66E-05 J 0.00112 J 0.00433 

0.51 0.495 0.55 0.692 1.07 12.3 0.297 1.27 0.43 0.00318 0.232 0.723 
0.484 0.468 0.516 0.661 1.01 11.7 0.279 1.17 0.408 0.00307 0.222 0.695 

9.35E-06 1.03E-05 1.1E-05 7.77E-06 1.59E-05 0.000126 7.58E-06 1.78E-05 1.19E-05 6.06E-08 5.57E-06 1.96E-05 
9.35E-06 1.03E-05 1.11E-05 7.89E-06 1.61E-05 1.27E-04 7.66E-06 1.80E-05 1.19E-05 1.18E-07 5.61E-06 1.96E-05
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0548 13B-0549 13B-0550 13B-0551 13B-0567 13B-0575 13B-0577 2008 CLRC-060 2008 CLRC-065 2008 CLRC-109 2008 CLRC-110 2008 CLRC-114

13B-0548-C1 13B-0549-C3 13B-0550-C3 13B-0551-C2 13B-0567-G2 13B-0575-C4 13B-0577-G1 08A-060-C1 08A-065-C3 08A-109-C3 08A-110-C1 08A-114-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR 3R 3R PR PR 3R 3R PR
11.46 11.67 11.71 11.77 9.33 11.21 11.21 9.57 10.55 11.21 11.21 9.6

13B-0548-C1AS 13B-0549-C3AS 13B-0550-C3AS 13B-0551-C2AS 13B-0567-G2AS 13B-0575-C4AS 13B-0577-G1AS 08A-0060-C1AS 08A-0065-C3AS 08A-0109-C3AS 08A-0110-C1AS 08A-0114-C2AS
10/18/2013 10/17/2013 9/26/2013 9/24/2013 10/4/2013 10/17/2013 10/18/2013 8/6/2008 8/28/2008 8/21/2008 8/25/2008 9/18/2008

N N N N N N N N N N N N

0.0013 0.000973 0.000922 J 0.000858 0.0027 J 0.00748 J 0.00052 J 0.000644 0.000533 6.92E-05 0.000183 9.19E-05 
0.0203 Z 0.0121 J 0.0153 J 0.0213 J 0.0319 J 0.493 J 0.00685 Z 0.017 0.00975 0.000177 0.00271 0.00311 
0.0956 0.0607 0.0732 J 0.164 0.149 J 3.39 J 0.0235 Z 0.102 0.054 0.000678 0.0169 0.0131 
0.112 Z 0.113 Z 0.139 J 0.136 0.238 Z 2.31 J 0.0756 Z 0.394 0.0977 0.000603 0.0525 0.189 
0.152 0.134 0.152 J 0.217 0.318 J 4.23 J 0.0665 Z 0.221 0.125 0.000834 0.0444 0.0434 

0.0733 Z 0.086 Z 0.0974 Z 0.0857 Z 0.177 Z 1.2 Z 0.0678 Z 0.398 0.0851 0.000386 0.0644 0.269 
0.0375 Z 0.0587 Z 0.0499 J 0.041 0.105 J 0.523 Z 0.0364 Z 0.102 0.042 0.000208 0.0367 0.15 
0.0126 0.0218 0.0155 J 0.0165 0.0334 J 0.134 J 0.0126 Z 0.0243 0.0118 0.000111 0.0107 0.0437 

0.00392 J 0.00437 J 0.00498 J 0.00743 0.00856 J 0.0235 J 0.00456 J 0.00683 0.00262 8.87E-05 0.00276 0.00806 

0.0102 UJ 0.005 UJ 0.0011 UJ 0.0008 U 0.003 UJ
0.0102 UJ 0.005 UJ 0.0011 UJ 0.0008 U 0.003 UJ
0.0102 UJ 0.005 UJ 0.0011 UJ 0.0008 U 0.003 UJ

0.2 JN 0.12 JN 0.0011 UJ 0.029 JN 0.028 JN
0.0102 UJ 0.005 UJ 0.0011 UJ 0.0008 U 0.003 UJ
0.17 JN 0.11 JN 0.0011 UJ 0.07 JN 0.26 JN

0.0793 JN 0.063 JN 0.0011 UJ 0.037 JN 0.19 JN
0.0102 UJ 0.005 UJ 0.0011 UJ 0.0008 U 0.003 UJ
0.0102 UJ 0.005 UJ 0.0011 UJ 0.0008 U 0.003 UJ
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
9.6 11.17 9.69 10.61 10.96 11.25 9.62 10.6 10.75 11.01 11.63 11.75

LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
8/13/2010 8/13/2010 11/12/2009 11/12/2009 11/12/2009 11/12/2009 10/30/2009 10/28/2009 10/27/2009 10/29/2009 10/23/2009 10/22/2009

N N N N N N N N N N N N

0.00047 J 0.00069 2.9E-06 UJ 5.1E-06 U 3.2E-06 U 2.9E-06 U 5E-05 0.00015 J 0.00034 J 0.00012 0.00018 0.002 J
0.00012 J 0.00012 J 0.00013 J 3.1E-05 J 2.1E-05 J 8.5E-05 J 7.9E-06 J 2.1E-05 J 5E-05 J 1.2E-05 J 3.5E-05 J 0.00067 J

 J   J          J
 J   J          J

0.0013 J 0.00091 0.002 J 0.00036 0.00035 0.0013 0.00014 0.00056 0.0013 0.00028 0.00068 0.0058 J
0.00051 J 0.00034 0.0007 J 0.00013 0.0001 0.0004 4.1E-05 0.00034 0.00046 0.00011 0.00025 0.0016 J
0.00018 J 0.00013 J 0.00013 J 2.9E-05 1.5E-05 8E-05 9.8E-06 4.7E-05 0.00011 2.4E-05 4.7E-05 0.00013 J
0.0095 J 0.0065 0.0083 J 0.0018 0.0018 0.0058 0.0007 0.0026 0.006 0.0015 0.0036 0.04 J

2.8E-05 UJ 2.2E-05 U 3.1E-06 UJ 4.5E-06 U 3.1E-06 U 9.4E-06 J 1E-06 U 2.1E-06 U 1.3E-06 U 1.7E-06 U 1.9E-06 U 4.8E-06 UJ
0.0014 J 0.0011 0.00084 J 0.00017 0.00018 0.00053 6.7E-05 0.00022 0.00051 0.00014 0.00035 0.0036 J
0.00077 J 0.00059  J          J

 J  0.0014 J 0.00034 0.00035 0.00096 0.00012 0.00039 0.0009 0.00025 0.00062 0.0066 J
0.0061 J 0.016 0.0034 J 0.00093 J 0.001 J 0.0038 J 1.3E-06 U 0.0013 J 0.0025 J 0.00096 J 0.0021 J 0.023 J
0.021 J 0.017 0.026 J 0.0055 0.0062 0.016 0.0025 0.0078 0.017 0.0044 0.012 0.11 J

3E-05 UJ 2.4E-05 U 1.6E-05 J 3.5E-06 U 2.4E-06 U 8.3E-06 ZJ 8.4E-07 U 1.7E-06 U 1.1E-06 U 6.1E-06 1.5E-06 U 4E-06 UJ
2.7E-05 UJ 2.1E-05 U 3.2E-06 UJ 4.8E-06 U 3.2E-06 U 4.6E-06 U 1E-06 U 2.1E-06 U 1.3E-06 U 1.7E-06 U 2.4E-05 0.00026 J

 J   J          J
0.00054 J 0.00038 0.00048 J 0.0001 9.7E-05 0.00035 3.9E-05 0.00016 0.00036 8.9E-05 0.00021 0.0027 J

2.8E-05 UJ 2.2E-05 U 3.4E-06 UJ 5E-06 U 3.4E-06 U 4.7E-06 U 9.2E-07 U 1.8E-06 U 1.2E-06 U 1.6E-06 U 0.00021 0.0019 J
 J   J          J

0.0007 J 0.00036 4.3E-06 UJ 6.3E-06 U 0.00021 0.00043 J 1.1E-06 U 0.00015 0.00043 7.5E-05 0.00039 0.0036 J
0.02 J 0.015 0.02 J 0.0045 0.005 0.014 0.0016 0.0062 0.014 0.0035 0.0086 0.096 J

 J   J          J
0.001 J 0.0015 0.00082 J 0.00017 J 0.00016 J 0.00075 J 5.7E-05 J 0.00023 J 0.00055 J 0.00018 J 0.00038 J 0.0047 J

2.6E-05 UJ 2E-05 U 7.1E-05 J 2.2E-05 3E-06 U 5.1E-05 J 9.8E-07 U 6.6E-05 5.5E-05 2.4E-05 3.2E-05 0.00031 J
3.1E-05 UJ 2.5E-05 U 1.2E-05 J 3.7E-06 U 2.5E-06 U 7.1E-06 J 8.6E-07 U 8.7E-06 1.2E-05 3.4E-06 J 1.5E-06 U 4.2E-06 UJ

0.0003 J 0.00022 0.0003 J 6.8E-05 7.3E-05 0.00021 2.8E-05 8.6E-05 0.00021 5.7E-05 0.00014 0.0015 J
0.00042 J 0.00033 0.00041 J 8.6E-05 9.2E-05 0.00027 3.6E-05 0.00011 0.00028 7.5E-05 0.00016 0.002 J

 J   J          J
 J   J          J

0.00011 J 0.00011 9.8E-05 J 2E-05 J 1.8E-05 J 5.9E-05 ZJ 1.1E-05 J 3.2E-05 J 5.4E-05 J 2E-05 J 5.2E-05 J 0.00039 J
3E-05 UJ 2.4E-05 U 3.8E-06 UJ 5E-06 U 3.6E-06 U 5.2E-06 U 1.2E-06 U 2.4E-06 U 2.5E-05 2E-06 U 2.2E-06 U 5.1E-06 UJ
0.0034 J 0.0028 0.0038 J 0.00073 0.00079 0.0027 0.0004 0.0012 0.0024 J 0.00075 0.0018 0.014 J
0.027 J 0.02 0.026 J 0.0052 0.0053 0.017 0.0024 0.0074 0.015 0.005 0.0099 0.085 J

 J   J  J  J  J  J  J  J  J  J  J
0.0015 J 0.0012 0.0019 J 0.00038 0.0004 0.0013 0.00016 0.00048 0.00098 0.00031 0.00066 0.0065 J
0.00026 J 0.00022 0.00037 J 6.6E-05 7.3E-05 0.00024 2.9E-05 9.6E-05 0.0002 6E-05 0.00013 0.0013 J
0.0071 J 0.0056 0.0095 J 0.0019 0.0019 0.0062 0.00076 0.0025 0.005 0.0015 0.0034 0.032 J
0.00043 J 0.00035 0.0005 J 0.0001 9.8E-05 0.00032 4.2E-05 0.00029 0.0003 0.00012 0.00019 0.0014 J
0.0013 J 0.0011 0.002 J 0.00036 0.00035 0.0012 0.00016 0.00054 0.0011 0.00033 0.00072 0.0061 J
0.0086 J 0.0065 0.012 J 0.0022 0.0022 0.0077 0.00088 0.0046 0.0064 0.0022 0.0042 0.034 J
0.0034 J 0.0029 0.0035 J 0.0007 0.0007 0.0022 0.00033 0.0016 0.0021 0.00074 0.0015 0.013 J
0.0012 J 0.00083 0.00078 J 0.00015 0.00019 0.00049 8.9E-05 0.00029 0.00061 0.00018 0.00039 0.0032 J

 J   J          J
0.00049 J 0.00035 0.00043 J 9.2E-05 9E-05 0.00029 3.9E-05 0.00017 0.00029 9.3E-05 0.00019 0.0015 J

5.3E-05 UJ 4.3E-05 U 3.6E-06 UJ 7.5E-06 U 7.3E-06 U 3.9E-06 U 1E-06 U 2.9E-06 J 1.8E-06 J 1.4E-06 U 2.2E-06 J 2.2E-05 J
 J   J          J

0.0043 J 0.0033 0.0052 J 0.00095 0.001 0.0034 0.00043 0.0015 0.0028 0.00094 0.0019 0.016 J
3.3E-05 UJ 2.5E-05 U 2.7E-06 UJ 3.5E-06 U 2.3E-06 U 2.1E-06 U 5.8E-07 U 5.3E-06 J 5.5E-06 J 1.2E-06 U 1.5E-06 U 4.9E-06 UJ
9.9E-05 J 2.2E-05 U 2.5E-06 UJ 3.2E-06 U 1.5E-05 1.9E-06 U 5.1E-07 U 1.7E-06 U 4.8E-05 1.1E-06 U 2.6E-05 0.00014 J
0.0012 J 0.00092 0.0015 J 0.00026 0.00026 0.00097 0.00012 0.00052 0.00087 0.00027 0.00058 0.0046 J
2E-05 UJ 1.7E-05 U 1.9E-06 UJ 2.6E-06 U 1.8E-06 U 5.9E-06 J 1.4E-06 ZJ 4.9E-06 J 6.6E-06 9.6E-07 U 1.1E-06 U 3.8E-05 J
0.0036 J 0.0029 0.0035 J 0.00074 0.00071 0.0022 0.00033 0.0018 0.0022 0.00085 0.0015 0.011 J
0.018 J 0.015 0.023 J 0.0045 0.0044 0.015 0.0018 0.0094 0.013 0.0043 0.0084 0.068 J

9.9E-05 J 6.8E-05 6.9E-05 J 1.7E-05 2.2E-06 U 4.8E-05 4.2E-06 ZJ 0.00011 5.3E-05 2.7E-05 3E-05 0.00017 J
 J   J          J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
9.6 11.17 9.69 10.61 10.96 11.25 9.62 10.6 10.75 11.01 11.63 11.75

LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
8/13/2010 8/13/2010 11/12/2009 11/12/2009 11/12/2009 11/12/2009 10/30/2009 10/28/2009 10/27/2009 10/29/2009 10/23/2009 10/22/2009

N N N N N N N N N N N N

0.0073 J 0.0062 0.0056 J 0.0017 J 0.0021 J 0.0045 J 0.00042 J 0.0019 J 0.0045 J 0.0014 J 0.0029 J 0.029 J
0.00012 J 8.7E-05 5.3E-05 J 1.4E-05 8.7E-06 3.6E-05 5.6E-06 J 0.00016 5.1E-05 3.1E-05 2.9E-05 0.00015 J

J J J
8E-05 J 4.8E-05 5.9E-05 J 1.3E-05 9.1E-06 3.4E-05 4.7E-06 ZJ 2.4E-05 4.8E-05 1.6E-05 2.4E-05 0.00011 J
0.028 J 0.022 0.02 J 0.004 J 0.0039 J 0.013 J 0.0021 0.011 0.014 0.0052 0.0088 0.07 J

0.00055 J 0.00035 0.00066 J 0.00015 0.00011 0.00042 3.8E-05 0.001 0.00039 0.00021 0.00022 0.0015 J
0.00022 J 0.00083 0.00027 J 3.5E-05 2.9E-05 0.00029 2.3E-05 8.4E-05 0.00016 3.3E-05 5.7E-05 0.00024 J
0.0031 J 0.0024 0.003 J 0.0006 0.0006 0.002 0.00025 0.00094 0.0021 0.00056 0.0013 0.012 J

J J J
0.0025 J 0.0019 0.0027 J 0.00049 0.00053 0.0017 0.00025 0.00078 0.0015 0.00053 0.001 0.0085 J

2.6E-05 UJ 2.7E-05 U 0.00024 J 4.8E-05 J 4.1E-05 ZJ 0.00018 J 2.7E-05 2.4E-05 U 0.00018 9.3E-05 7.8E-06 U 2.7E-05 UJ
0.0047 J 0.0041 0.0044 J 0.00089 0.0013 0.0043 0.00031 0.0011 0.0027 0.00063 0.0023 0.067 J

2.3E-05 UJ 1.7E-05 U 1.8E-06 UJ 2.4E-06 U 1.6E-06 U 1.4E-06 U 4.4E-07 U 1.5E-06 U 7.1E-07 U 9.2E-07 U 1.1E-06 U 3.6E-06 UJ
2E-05 UJ 1.5E-05 U 2.5E-06 UJ 3.3E-06 U 2.1E-06 U 1.9E-06 U 5.2E-07 U 1.8E-06 U 8.4E-07 U 1.1E-06 U 1.3E-06 U 4E-06 UJ

0.00014 EMPC-J 0.00012 EMPC-J 9.6E-05 ZJ 1.9E-05 ZJ 2.1E-05 ZJ 6.5E-05 ZJ 1.2E-05 2E-05 U 1.2E-05 U 2.1E-05 ZJ 4.1E-05 ZJ 0.00035 ZJ
J J J

0.0016 J 0.0012 0.0019 J 0.00039 0.00037 0.0013 0.00016 0.00048 0.00097 0.00034 0.00067 0.0058 J
2.2E-05 UJ 1.6E-05 U 3.1E-06 UJ 4E-06 U 2.6E-06 U 2.3E-06 UJ 5.4E-07 U 1.2E-05 9.6E-06 1.1E-06 U 1.4E-06 U 5.1E-06 UJ

J J J J
0.001 J 0.00087 0.001 J 0.0002 0.00021 0.0007 9.4E-05 0.00036 0.0007 0.0002 0.00042 0.0039 J

 J  J  J  J  J  J
3.7E-05 UJ 3.9E-05 U 1.7E-05 UJ 1E-05 U 8.1E-06 U 1.9E-05 U 4.4E-06 U 4.1E-05 U 2.5E-05 U 1.4E-05 U 1.2E-05 U 4.3E-05 UJ

0.006 J 0.0057 0.0071 J 0.0015 0.0021 0.0068 0.00039 0.0016 0.0036 0.00087 0.003 0.088 J
0.0077 J 0.0068 0.0041 J 0.00083 J 0.00075 J 0.0028 J 0.00051 J 0.0023 J 0.0036 J 0.0012 J 0.002 J 0.015 J
0.0019 J 0.0017 0.0022 J 0.00043 0.00037 0.0014 0.00019 0.00089 0.0013 0.00044 0.0008 0.0056 J
0.0011 J 0.0009 0.0013 J 0.00026 0.00023 0.00085 0.00012 0.0011 0.00075 0.00047 0.00046 0.0034 J

J J J
0.0068 J 0.0058 0.0076 J 0.0015 0.0013 0.0051 0.00067 0.0071 0.0047 0.0023 0.0029 0.02 J
0.00035 J 0.00027 0.00039 J 8.1E-05 7.3E-05 0.00028 3.1E-05 0.00041 0.00023 0.00015 0.00014 0.0011 J
0.001 J 0.00086 J 0.00073 J 0.00015 0.00013 0.00049 7.9E-05 0.00061 0.00053 0.00024 0.00032 0.0023 J
0.004 J 0.0032 0.0041 J 0.00077 0.00071 0.0027 0.00037 0.0025 0.0026 0.001 0.0016 0.011 J

0.0015 J 0.0012 J 0.0014 J 0.00029 0.00026 0.00092 0.00015 0.002 0.00091 0.00082 0.00055 0.004 J
0.0032 J 0.0026 J 0.0026 J 0.00055 0.0005 0.0019 0.00029 0.0036 0.002 0.0012 0.0013 0.0086 J
0.012 J 0.011 0.011 J 0.0025 0.0035 0.011 0.00081 0.0031 0.0067 0.0018 0.0057 0.13 J
0.02 J 0.017 0.018 J 0.0037 0.0032 0.012 0.002 0.022 0.013 0.0073 0.0076 0.056 J

6.8E-05 J 2.8E-05 U 6.4E-05 J 1.2E-05 ZJ 4.7E-06 U 1.3E-05 UJ 6.5E-06 7.1E-05 4.6E-05 3.1E-05 2.5E-05 ZJ 0.00017 J
6E-05 J 2.4E-05 U 9.5E-06 UJ 4.9E-06 U 3.9E-06 U 3E-05 J 5.9E-06 J 0.0002 3.7E-05 5.2E-05 2.4E-05 0.00013 J
0.0041 J 0.0033 0.0056 J 0.0011 0.00093 0.0037 0.0004 0.0053 0.0029 0.0016 0.0017 0.014 J

1.5E-05 UJ 4.5E-05 J 2.3E-05 J 1.9E-06 U 1.7E-06 U 2.1E-05 4.5E-07 U 4.7E-05 2.3E-05 1.7E-05 1.2E-05 3.6E-05 J
0.00058 J 0.00072 0.00046 J 8.1E-05 0.0001 0.0005 5.4E-05 0.00074 0.00046 0.00026 0.00032 0.0016 J

1.5E-05 UJ 1.2E-05 UJ 1.4E-06 UJ 1.9E-06 U 1.7E-06 U 2.1E-06 U 4.3E-07 U 9E-06 5.4E-07 U 3.9E-06 ZJ 1.2E-06 U 2.5E-06 UJ
0.009 J 0.0074 0.0098 J 0.002 0.0018 0.0067 0.00091 0.018 0.0062 0.0052 0.0039 0.026 J

2.8E-05 J 1.3E-05 UJ 2.4E-05 J 2.2E-06 U 1.9E-06 U 1.4E-05 2.7E-06 J 0.00016 2E-05 4.2E-05 9.3E-06 4.2E-05 ZJ
0.00027 J 0.00024 0.00026 J 5.1E-05 5E-05 0.00019 2.7E-05 0.00017 0.00018 8.2E-05 0.00011 0.00083 J
0.0015 J 0.0014 0.0016 J 0.00039 0.0004 0.0012 0.00011 0.00029 0.00072 0.00016 0.00058 0.012 J
0.0014 J 0.0012 0.0012 J 0.00027 J 0.00024 J 0.00087 J 0.00013 J 0.00072 J 0.00095 J 0.00035 J 0.00048 J 0.0039 J
0.00027 J 0.00025 0.00027 J 5.4E-05 ZJ 4.7E-05 ZJ 0.00019 3.2E-05 0.00017 0.0002 8.4E-05 0.00011 0.00072 J

2.6E-05 UJ 2.2E-05 U 8.5E-06 UJ 4.4E-06 U 3.5E-06 U 9.7E-06 U 2.2E-06 U 8.4E-06 J 6.4E-06 U 6.3E-06 U 5.5E-06 U 1.5E-05 UJ
J J J

0.0038 J 0.0035 0.0031 J 0.00069 J 0.00059 J 0.0023 J 0.00035 0.014 0.0026 0.0039 0.0018 0.011 J
0.0015 J 0.0013 0.00095 J 0.00016 0.00022 0.00084 0.00013 0.0024 0.00095 0.00068 0.00068 0.0042 J
0.002 J 0.0018 J 0.0017 J 0.00039 0.00035 0.0012 0.00019 0.0076 0.0013 0.0029 0.00078 0.0055 J

0.00015 J 0.0001 J 0.00014 J 3E-05 2.1E-05 8.2E-05 J 1.5E-05 0.00045 9.3E-05 0.00014 5.7E-05 0.00038 J
0.0051 J 0.0046 J 0.0037 J 0.00093 0.00079 0.0028 0.00049 0.039 J 0.0033 0.02 0.002 0.012 J

 J  J  J  J  J
0.00018 J 0.00061 2.2E-06 UJ 3.2E-06 U 2.4E-06 U 2.1E-06 U 1.7E-05 7.4E-05 0.00012 5.5E-05 8.2E-05 0.0005 J
0.021 J 0.019 0.022 J 0.0045 0.0071 0.017 0.0016 0.0061 0.015 0.0051 0.01 0.15 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
9.6 11.17 9.69 10.61 10.96 11.25 9.62 10.6 10.75 11.01 11.63 11.75

LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
8/13/2010 8/13/2010 11/12/2009 11/12/2009 11/12/2009 11/12/2009 10/30/2009 10/28/2009 10/27/2009 10/29/2009 10/23/2009 10/22/2009

N N N N N N N N N N N N

0.00058 J 0.00057 J 0.00056 J 0.00013 0.00011 0.00044 5.6E-05 0.0018 0.00038 0.00055 0.00025 0.0018 J
0.00065 J 0.00057 J 0.00063 J 0.00015 0.00013 0.00044 6E-05 0.0038 0.00042 0.0014 0.00027 0.002 J
0.0014 J 0.0012 J 0.0011 J 0.00027 0.00023 0.00083 0.00011 0.023 0.00091 0.01 0.00059 0.0036 J
0.003 J 0.0027 J 0.0021 J 0.0005 0.00044 0.0015 0.00028 0.022 0.0018 0.0091 0.0011 0.0066 J

2.5E-05 UJ 1.6E-05 UJ 3.4E-06 UJ 4E-06 U 3.1E-06 U 3.5E-06 U 1.3E-06 U 7.8E-05 1.7E-06 U 2.7E-05 2.2E-06 U 6.3E-06 UJ
0.00023 J 0.00021 0.00019 J 4.4E-05 3.7E-05 0.00015 2.1E-05 0.0008 0.00016 0.00027 9.2E-05 0.00067 J
0.0033 J 0.0033 0.0024 J 0.0007 0.00057 0.0021 0.0004 J 0.084 J 0.003 0.032 J 0.0016 J 0.0084 J
0.00035 J 0.00032 0.00022 J 7E-05 8.3E-05 0.00019 3.5E-05 0.0052 0.00033 0.0017 0.00017 0.00087 J
0.0013 J 0.0013 0.00082 J 0.00028 0.00022 0.00083 0.00016 0.043 J 0.0012 0.018 0.00058 0.0029 J
0.0081 J 0.0054 0.0071 J 0.0013 0.0026 0.0061 0.00047 0.0017 0.0044 0.0015 0.0033 0.068 J
0.0057 J 0.0049 0.0057 J 0.0011 0.0018 0.0045 0.00038 0.0014 0.0037 0.0013 0.0027 0.045 J

4.3E-05 UJ 3.5E-05 U 3.5E-06 UJ 4.5E-06 U 4E-06 U 1.2E-05 1.5E-06 U 3.8E-06 J 6.8E-06 3.3E-06 U 5.1E-06 0.00014 J
0.00014 J 0.00016 0.00024 J 4.8E-05 6.3E-05 0.00019 1.3E-05 4.2E-05 8.9E-05 2.6E-05 7.4E-05 0.0021 J
0.0021 J 0.0039 0.0021 J 0.00044 0.00049 0.0019 0.00013 0.0006 0.0015 0.0005 0.00095 0.016 J
0.0035 J 0.0036 0.0041 J 0.00089 0.0012 0.0032 0.00026 0.0011 0.0026 0.00086 0.0017 0.029 J
0.0012 J 0.0011 0.0013 J 0.00028 0.00041 0.0011 9.8E-05 0.0004 0.00081 0.0002 0.00057 0.012 J

 J   J          J
 J   J          J

0.00057 J 0.00087 0.00054 J 0.00014 2.9E-06 U 0.00059 J 6.2E-05 0.00026 0.00038 0.00017 0.0003 0.0019 J
 J   J          J

0.016 J 0.014 0.018 J 0.0038 0.0059 0.015 0.0011 0.0043 0.01 0.0036 0.0077 0.14 J
0.0044 J 0.0045 0.005 J 0.0013 0.0019 0.0042 0.00036 0.0012 0.0026 0.0007 0.002 0.05 J

 J   J          J
0.00013 J 0.00014 0.00013 J 3.4E-05 4.5E-05 0.00012 9.7E-06 3.8E-05 8.4E-05 3.3E-05 6.5E-05 0.0015 J
0.00081 J 0.0012 0.00061 J 0.00012 0.00017 0.00055 3.8E-05 0.00019 0.0004 0.00013 0.00044 0.0057 J

3.4E-05 UJ 2.8E-05 U 3.9E-06 UJ 5.1E-06 U 4.5E-06 U 1.1E-05 1.6E-06 U 9.1E-06 1.2E-05 3.5E-06 U 7.4E-06 4.1E-05 J
0.0088 J 0.0066 0.0083 J 0.0019 0.0027 0.0061 0.00056 0.0023 0.0057 0.0017 0.0037 0.048 J

4.1E-05 UJ 3.4E-05 U 2.1E-05 J 6.3E-06 U 5.5E-06 U 1.5E-05 1.8E-06 U 3.4E-06 U 1.3E-05 3.9E-06 U 3.2E-06 U 5.3E-05 J
3.9E-05 UJ 0.00015 8.1E-05 J 4.1E-06 U 3.6E-06 U 6.7E-05 5.8E-06 J 2.6E-05 5.8E-05 1.7E-05 3.5E-05 0.00072 J

0.0022 J 0.0022 0.0028 J 1.2E-05 UJ 1.1E-05 UJ 0.0017 J 0.00012 J 0.00042 J 0.0011 J 0.00021 J 0.00083 J 0.021 J
0.0093 J 0.0079 0.013 J 0.0024 0.0039 0.0089 0.00085 0.0033 0.0079 0.0018 0.0039 0.054 J
0.0011 J 0.0008 0.0018 J 0.00038 5.3E-06 U 0.0017 9.5E-05 0.00039 0.0011 0.00024 0.00065 0.011 J
0.0058 J 0.0049 0.0087 J 0.0018 0.0027 0.0067 0.00051 0.0023 0.0053 0.0012 0.0028 0.041 J
0.00088 J 0.00067 0.0012 J 0.0002 0.0003 0.00078 6.9E-05 0.00025 0.00066 0.00015 0.00033 0.0061 J
0.024 J 0.019 0.032 J 0.0064 0.0084 0.023 0.002 0.009 J 0.021 J 0.0048 0.011 0.13 J

0.0022 J 0.002 0.004 J 0.00082 0.0015 0.0034 0.00024 0.00086 0.0022 0.00045 0.0012 0.024 J
0.0012 J 0.0011 0.0023 J 0.00041 0.00064 0.0016 0.00013 0.00041 0.0011 0.00023 0.00053 0.0096 J

 J   J      J  J    J
0.0035 J 0.0027 0.0054 J 0.001 0.0015 0.0046 0.00027 0.0012 0.0031 0.00066 0.0017 0.033 J
0.015 J 0.012 0.019 J 0.0039 0.005 0.014 0.0011 0.0054 0.012 0.0028 0.0062 0.085 J

6.2E-05 J 5.3E-05 J 7.2E-05 J 1.2E-05 J 1.3E-05 J 5.5E-05 J 1.1E-05 J 1.1E-05 J 2.8E-05 J 1.1E-05 J 2.1E-05 J 0.00046 J
0.0038 J 0.0033 0.0076 J 0.0012 0.0016 0.0046 0.0004 0.0016 0.0038 0.00081 0.0017 0.026 J
0.0039 J 0.0031 0.0065 J 0.001 0.00078 0.0035 0.00031 0.0016 0.0036 0.00076 0.0013 0.01 J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
9.6 11.17 9.69 10.61 10.96 11.25 9.62 10.6 10.75 11.01 11.63 11.75

LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
8/13/2010 8/13/2010 11/12/2009 11/12/2009 11/12/2009 11/12/2009 10/30/2009 10/28/2009 10/27/2009 10/29/2009 10/23/2009 10/22/2009

N N N N N N N N N N N N

0.019 J 0.016 0.029 J 0.0058 0.0075 0.02 0.0019 0.0088 0.019 0.0046 0.0096 0.14 J
J J J

0.00045 J 0.00047 0.00038 J 7.7E-05 4.6E-05 0.00021 2.6E-05 0.00011 0.00027 5.2E-05 0.00012 0.00059 J
0.00029 J 0.00029 0.00026 J 4.3E-05 4.9E-05 0.00022 2.6E-06 U 8.7E-05 0.00023 7.9E-06 U 0.00013 0.0016 J
0.0086 J 0.0058 0.008 J 0.0018 0.0024 0.0063 0.00073 0.0023 0.0059 0.0017 0.0044 0.05 J
0.00014 J 0.00011 0.00014 J 3.3E-05 2.9E-05 ZJ 0.00011 1.2E-05 4.1E-05 9.7E-05 2.4E-05 6.1E-05 0.00063 J
6.4E-05 J 7.4E-05 9E-06 UJ 2.3E-05 2.7E-05 5.7E-05 J 8.5E-06 3E-05 5.5E-05 8.1E-06 U 3.8E-05 0.00043 J
0.002 J 0.0017 0.0023 J 0.00047 0.00072 0.0017 0.00016 0.00061 0.0015 0.00034 0.00075 0.012 J

0.0011 J 0.0016 0.00096 J 6.2E-06 UJ 6E-06 UJ 0.001 J 6.3E-05 J 0.00023 J 0.00062 J 0.00017 J 0.00045 J 0.0087 J
0.0034 J 0.0019 0.0039 J 0.00075 0.00082 0.0031 0.00029 0.00092 0.0022 0.00068 0.0016 0.018 J
0.032 J 0.022 0.033 J 0.0075 0.0089 0.026 0.0026 0.0093 0.023 0.0064 0.016 0.19 J

J J J
0.00091 J 0.00064 0.00076 J 0.00016 0.00018 0.00058 5.9E-05 0.00022 0.00053 0.00014 0.00036 0.0047 J
0.0089 J 0.0071 0.0092 J 0.0019 0.0027 0.0072 0.00063 0.0025 0.0061 0.0014 0.0032 0.048 J

 J  J  J  J  J
0.018 J 0.012 0.018 J 0.004 0.0053 0.013 0.0016 0.0053 0.013 0.0038 0.0094 0.097 J

0.00072 J 0.00076 0.00066 J 0.00016 0.00017 0.00058 5E-05 0.0002 0.0005 0.00014 0.00033 0.0042 J
0.0002 J 0.00021 0.00016 J 3.6E-05 3.2E-05 0.00011 1.4E-05 7.7E-05 0.00014 3.8E-05 7.4E-05 0.00066 J

J J J
0.00014 J 0.00016 J 0.00018 J 3E-05 J 3.8E-05 J 0.00016 J 1.5E-05 J 2.7E-05 J 8E-05 J 2.4E-05 J 5.3E-05 J 0.0013 J

J J J
J J J

0.00022 J 0.00024 0.00022 J 6.2E-05 6.4E-05 0.00016 2.1E-05 0.00011 0.00019 6.3E-05 0.00011 0.0012 J
0.00011 J 9.8E-05 3.8E-06 UJ 2.8E-05 2.4E-05 0.0001 1.6E-05 4.6E-05 9.7E-05 2.7E-05 5.5E-05 5E-06 UJ

J J J
J J J
J J J

0.0038 J 0.0047 0.0026 J 0.00059 0.00076 0.0021 0.00022 0.00082 0.0019 0.00049 0.0024 0.022 J
1.9E-05 UJ 2E-05 U 8.7E-06 UJ 6E-06 U 6.5E-06 U 7.6E-06 U 2.7E-06 U 1.2E-05 U 8E-06 U 8.2E-06 U 7E-06 U 2E-05 UJ
0.00017 J 0.00015 0.00013 ZJ 3.1E-05 3.8E-05 ZJ 9.7E-05 ZJ 1.5E-05 6.4E-05 0.00012 6.4E-05 6.3E-05 0.00081 J
0.004 J 0.0033 0.0035 J 0.00058 J 0.00096 J 0.0031 J 0.00028 J 0.0008 J 0.0023 J 0.0007 J 0.0017 J 0.032 J

1.9E-05 UJ 2E-05 U 6.1E-06 UJ 4.3E-06 U 4.6E-06 U 5.4E-06 U 2E-06 U 9.3E-06 5.9E-06 U 6E-06 U 5.1E-06 U 0.00036 J
2.2E-05 UJ 2.3E-05 U 7.3E-05 J 7.3E-06 U 7.9E-06 U 6.1E-05 2.5E-06 U 2.6E-05 5.4E-05 7.8E-06 U 3.4E-05 0.00038 J

0.0028 J 0.0021 0.0029 J 0.0006 0.00074 0.002 0.00028 0.00082 0.0019 0.00051 0.0014 0.015 J
0.0012 J 0.00073 0.0016 J 0.00033 0.00045 0.0011 0.00013 0.00043 0.00097 0.00027 0.00066 0.0083 J
0.0056 J 0.0045 0.0091 J 0.0018 0.0021 0.0057 0.00064 0.002 0.0047 0.0011 0.0032 0.036 J
0.0041 J 0.0032 0.0037 J 0.00079 0.00081 0.0024 0.00038 0.001 0.0022 0.00069 0.0015 0.017 J
0.015 J 0.012 0.016 J 0.0033 0.0038 0.011 0.0014 0.0048 0.011 0.0028 0.0074 0.077 J

J J J
4.6E-05 UJ 3.6E-05 U 3.9E-06 UJ 5.8E-06 U 3.9E-06 U 5.5E-06 U 1.3E-06 U 2.6E-06 U 1.7E-06 U 0.00071 2.3E-06 U 6.2E-06 UJ
0.00038 J 0.00028 0.00043 J 9.8E-05 0.00012 0.00032 4.2E-05 0.00012 0.00031 6.8E-05 0.00018 0.0026 J
0.00021 J 0.00021 J 0.00022 J 3.8E-05 J 4.7E-05 J 0.00019 J 1.8E-05 J 4.3E-05 J 0.00011 J 3.3E-05 J 7.5E-05 J 0.0017 J
0.023 J 0.018 0.033 J 0.0065 0.0071 0.02 0.0024 0.009 0.019 0.0049 0.013 0.12 J
0.004 J 0.0032 0.004 J 0.00082 0.00087 0.0027 0.00033 0.0013 0.0026 1.8E-06 U 0.0016 0.016 J

0.0044 J 0.0035 0.0064 J 0.0012 0.0013 0.0038 0.00048 0.0018 0.0039 0.00094 0.0026 0.024 J
0.0013 J 0.00088 0.0015 J 0.00029 0.0002 0.00093 0.0001 0.00049 0.0011 0.00023 0.00057 0.0024 J
0.00049 J 0.00031 0.00041 J 6.8E-05 5.7E-05 0.00023 3E-05 0.00013 0.00031 6.3E-05 0.00016 0.00096 J
0.015 J 0.012 0.028 J 0.0049 0.0056 0.016 0.0019 J 0.0062 0.014 0.0033 J 0.0089 0.096 J

0.00033 J 0.00028 J 0.00031 J 6.8E-05 6.8E-05 ZJ 0.0002 2.9E-05 9.2E-05 0.00022 5.4E-05 0.00013 0.0013 J
J J J

4.3E-05 UJ 3.3E-05 U 4.5E-06 UJ 6.7E-06 U 4.5E-06 U 6.4E-06 U 1.3E-06 U 2.8E-06 U 1.7E-06 U 2.2E-06 U 4.8E-05 0.00036 J
0.011 J 0.0082 0.011 J 0.0025 0.0026 0.0075 0.00098 J 0.0038 0.0075 0.002 J 0.0054 0.05 J

0.0029 J 0.0025 0.0015 J 0.00073 J 0.00051 J 0.0017 J 0.00036 0.061 J 0.0021 0.02 0.0013 0.0058 J
0.643 0.536 0.71 0.145 0.172 0.505 0.0561 0.563 0.454 0.254 0.292 3.4
0.605 0.505 0.673 0.138 0.163 0.48 0.0531 0.552 0.428 0.247 0.275 3.22

1.24E-05 1.22E-05 1.11E-05 2.28E-06 2.11E-06 6.83E-06 1.2E-06 3.61E-06 6.31E-06 2.23E-06 5.88E-06 4.6E-05
1.26E-05 1.24E-05 1.12E-05 2.31E-06 2.15E-06 6.93E-06 1.22E-06 3.65E-06 6.42E-06 2.26E-06 5.96E-06 4.63E-05
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
9.6 11.17 9.69 10.61 10.96 11.25 9.62 10.6 10.75 11.01 11.63 11.75

LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B LPRT11D LPRT11F LPRT12D LPRT12E
8/13/2010 8/13/2010 11/12/2009 11/12/2009 11/12/2009 11/12/2009 10/30/2009 10/28/2009 10/27/2009 10/29/2009 10/23/2009 10/22/2009

N N N N N N N N N N N N

0.0012 J 0.0022 0.0012 J 0.00036 0.00028 0.0012 J 0.00013 0.00048 0.00083 0.00034 0.00056 0.0044 J
0.022 J 0.032 J 0.018 J 0.0041 J 0.0049 J 0.015 J 0.0013 J 0.005 J 0.012 J 0.0037 J 0.0085 J 0.12 J
0.095 J 0.086 0.099 J 0.021 0.032 0.082 0.0066 J 0.025 0.061 J 0.019 0.045 J 0.87 J
0.15 J 0.11 J 0.18 J 0.036 0.04 ZJ 0.11 ZJ 0.014 J 0.051 0.11 J 0.028 J 0.074 J 0.74 J
0.17 J 0.13 0.21 ZJ 0.043 0.056 ZJ 0.15 ZJ 0.014 0.058 0.14 J 0.034 0.08 1 J

0.12 EMPC-J 0.093 EMPC-J 0.12 ZJ 0.024 ZJ 0.024 ZJ 0.081 ZJ 0.011 ZJ 0.047 J 0.074 J 0.025 ZJ 0.048 ZJ 0.4 ZJ
0.064 J 0.054 J 0.06 J 0.012 ZJ 0.011 ZJ 0.041 J 0.006 J 0.068 J 0.041 J 0.023 ZJ 0.024 ZJ 0.18 ZJ
0.018 J 0.017 J 0.014 J 0.0033 J 0.0029 J 0.011 J 0.0017 0.11 J 0.012 J 0.049 0.0076 0.048 J

0.0049 J 0.0049 0.0035 J 0.0011 0.00088 0.0031 0.00059 J 0.13 J 0.0045 0.052 J 0.0024 J 0.012 J

0.086 UJ 0.068 U 0.076 UJ 0.052 U 0.049 U 0.064 U 0.045 U 0.072 U 0.076 UJ 0.064 U 0.069 U 0.083 UJ
0.086 UJ 0.068 U 0.076 UJ 0.052 U 0.049 U 0.064 U 0.045 U 0.072 U 0.076 UJ 0.064 U 0.069 U 0.083 UJ
0.086 UJ 0.068 U 0.076 UJ 0.052 U 0.049 U 0.064 U 0.045 U 0.072 U 0.076 UJ 0.064 U 0.069 U 0.083 UJ

0.35 J 0.33 J 0.33 J 0.11 J 0.086 J 0.34 0.045 U 0.2 0.24 J 0.13 0.17 1.7 J
0.086 UJ 0.068 U 0.076 UJ 0.052 U 0.049 U 0.064 U 0.045 U 0.072 U 0.076 UJ 0.064 U 0.069 U 0.083 UJ

0.59 J 0.51 0.49 J 0.11 J 0.049 U 0.3 0.094 J 0.24 0.32 J 0.18 0.21 1.6 J
0.2 J 0.16 0.15 J 0.052 U 0.049 U 0.064 U 0.045 U 0.072 U 0.076 UJ 0.064 U 0.069 U 0.43 J

0.086 UJ 0.068 U 0.076 UJ 0.052 U 0.049 U 0.064 U 0.045 U 0.072 U 0.076 UJ 0.064 U 0.069 U 0.083 UJ
0.086 UJ 0.068 U 0.076 UJ 0.052 U 0.049 U 0.064 U 0.045 U 0.3 0.076 UJ 0.064 U 0.069 U 0.083 UJ
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 9-12 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
LPRT12E 13B-0553 13B-0554 13B-0556 13B-0561 13B-0563 13B-0563 13B-0571 13B-0574 2008 CLRC-074 2008 CLRC-082 2008 CLRC-084
LPRT12E 13B-0553-C2 13B-0554-C1 13B-0556-C2 13B-0561-C1 13B-0563-C2 13B-0563-C2 13B-0571-C3 13B-0574-C2 08A-074-C2 08A-082-C2 08A-084-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
11.75 12.32 12.33 12.69 13.73 14.44 14.44 12.81 13.48 12.56 14.09 14.22

LPRT12E-FD 13B-0553-C2AS 13B-0554-C1AS 13B-0556-C2AS 13B-0561-C1AS 13B-0563-C2AS 13B-0563-C2AT 13B-0571-C3AS 13B-0574-C2AS 08A-0074-C2AS 08A-0082-C2AS 08A-0084-C1AS
10/22/2009 10/16/2013 10/14/2013 10/7/2013 9/30/2013 9/24/2013 9/24/2013 10/4/2013 10/2/2013 8/18/2008 12/10/2008 12/9/2008

FD N N N N N FD N N N N N

0.0021 J 0.00016 0.000214 0.000355 J 0.00365 9.48E-05 6.34E-05 0.000161 0.00202 3.07E-05 UJ 7.36E-06 U 9.88E-05 
0.00069 J 3.59E-05 J 3.56E-05 J 8.99E-05 J 0.00126 2.06E-05 J 1.95E-05 J 2.88E-05 J 0.000461 0.000114 J 6.06E-05 U 7.58E-05 

 J 0.000527 0.00054 0.00133 J 0.00299 0.000149 0.000211 0.00039 0.00115 0.00111 J 0.000141 J 0.00179 
 J 0.018 0.00985 0.0276 J 0.222 0.00194 0.00312 0.0105 0.0661 0.0242 J 0.00628 0.0153 

0.0063 J 0.000556 0.000448 0.00167 J 0.00898 8.64E-05 Z 0.000148 0.000452 0.00264 0.00132 J 0.000237 J 0.00048 
0.0017 J 0.000251 0.000207 0.000602 J 0.00321 4.2E-05 7.04E-05 0.000155 0.000774 0.000382 J 4.03E-05 U 0.000232 
0.00014 J 5.48E-05 Z 6.1E-05 0.000155 J 7.04E-05 1.62E-05 J 1.66E-05 Z 4.82E-05 J 1.72E-05 J 6.43E-05 UJ 3.07E-05 U 0.000144 
0.043 J 0.00577 0.00359 0.00882 J 0.0556 J 0.000678 0.000968 0.00363 0.0221 0.00716 J 0.0024 0.00526 

6.7E-06 UJ 1.74E-05 U 6.11E-06 U 1.13E-05 Z 0.00018 U 1.18E-05 U 1.95E-05 U 2.06E-05 U 4.1E-06 U 6.21E-05 UJ 2.77E-05 U 4.98E-06 U
0.0039 J 0.000581 0.000323 0.000805 J 0.00551 6.03E-05 J 8.52E-05 0.000315 0.00204 0.00142 J 0.000465 0.000864 

 J 0.0112 0.00628 0.0175 J 0.137 0.00129 0.00202 0.00656 0.0432 0.000829 J 0.000238 J 0.000537 
0.0071 J 0.000926 0.000619 0.00148 J 0.0149 0.00011 0.000159 0.000563 0.00384 0.0157 J 0.00441 0.00997 
0.025 J 0.00158 J 0.00193 0.00479 J 0.0204 J 0.000602 J 0.000412 J 0.00244 0.0107 0.00444 J 0.000923 J 0.00116 
0.11 J 0.0193 0.0117 0.0301 J 0.261 J 0.00224 0.00373 0.0119 0.0781 0.0253 J 0.00788 0.0168 

5.6E-06 UJ 1.57E-05 U 5.64E-06 U 1.94E-05 J 0.000162 U 1.05E-05 U 1.74E-05 U 1.86E-05 U 3.74E-06 U 6.04E-05 UJ 2.88E-05 U 8.82E-06 J
0.0004 J 2.75E-05 J 5.79E-06 U 5.06E-05 Z 0.000477 1.06E-05 U 1.76E-05 U 1.98E-05 U 4.15E-06 U 6.56E-05 UJ 3.13E-05 U 2.38E-05 J

 J 0.018 0.00985 0.0276 J 0.222 0.00194 0.00312 0.0105 0.0661 0.0242 J 0.00628 0.0153 
0.0029 J 0.00031 0.000213 0.000513 J 0.0035 4.01E-05 6.02E-05 0.000195 0.00139 0.000497 J 9.97E-05 J 0.000319 
0.0019 J 0.000276 0.000171 0.000465 J 0.00307 1.13E-05 U 1.86E-05 U 2.01E-05 U 3.79E-06 U 0.0253 J 0.00788 0.0168 

 J 0.00273 0.00161 0.00445 J 0.0331 0.000416 0.000668 0.00189 0.00996 0.00414 J 0.00113 0.00239 
0.0039 J 0.000406 0.000269 0.000567 J 0.00575 1.1E-05 U 1.82E-05 U 0.00022 0.00224 0.00414 J 0.00113 0.00239 

0.1 J 0.0145 0.00875 0.0205 J 0.172 J 0.00155 0.00237 0.00851 0.0499 0.0183 J 0.00599 0.0137 
 J 0.0112 0.00628 0.0175 J 0.137 0.00129 0.00202 0.00656 0.0432 0.0157 J 0.00441 0.00997 

0.0049 J 0.000349 J 0.000429 0.000938 J 0.00962 J 9.8E-05 J 9.21E-05 J 0.000343 0.00332 0.000709 J 0.000194 J 0.000239 
0.00032 J 3.65E-05 J 4.26E-05 8.92E-05 J 0.00117 1.05E-05 U 1.74E-05 U 1.86E-05 U 3.72E-06 U 6.59E-05 J 2.96E-05 U 2.26E-05 J

5.9E-06 UJ 1.62E-05 U 1.22E-05 1.68E-05 Z 0.00016 U 1.04E-05 U 1.72E-05 U 1.87E-05 U 3.92E-06 U 6.26E-05 UJ 2.99E-05 U 1.93E-05 J
0.0016 J 0.000165 0.000112 0.000263 Z 0.00184 1.26E-05 U 2.84E-05 Z 0.000133 0.000726 0.000268 J 9.72E-05 J 0.00024 
0.0018 J 0.000287 0.000173 0.000453 J 0.00249 3.34E-05 J 5.36E-05 0.000193 0.000895 0.000316 J 6.51E-05 J 0.000186 J

 J 0.000581 0.000323 0.000805 J 0.00551 6.03E-05 J 8.52E-05 0.000315 0.00204 0.000829 J 0.000238 J 0.000537 
 J 0.0112 0.00628 0.0175 J 0.137 0.00129 0.00202 0.00656 0.0432 0.0157 J 0.00441 0.00997 

0.00038 J 4.19E-05 Z 3.7E-05 0.000102 J 0.000512 9.84E-06 U 1.1E-05 U 4.09E-05 J 0.000181 6.51E-05 UJ 2.77E-05 U 2.75E-05 J
7.1E-06 UJ 1.87E-05 U 6.85E-06 U 5.35E-06 UJ 0.000172 U 1.28E-05 U 2.02E-05 U 2.23E-05 U 3.97E-06 U 6.14E-05 UJ 2.74E-05 U 2.39E-05 J

0.015 J 0.00239 0.00175 0.00387 J 0.0222 0.000312 0.000467 0.00177 0.00703 0.00337 J 0.00135 0.00249 
0.091 J 0.0168 0.012 0.0293 J 0.159 0.00194 0.00284 0.0125 0.0431 0.0269 J 0.00787 0.0153 

 J 0.000349 J 0.000429 0.000938 J 0.00962 J 9.8E-05 J 9.21E-05 J 0.000343 0.00332 0.000709 J 0.000194 J 0.000239 
0.007 J 0.00106 0.000674 0.00147 J 0.0107 0.000115 0.000176 0.000716 0.00271 0.00138 J 0.000491 0.00095 

0.0014 J 0.000204 Z 0.000139 0.000352 J 0.00174 2.71E-05 J 3.57E-05 J 0.000151 0.000637 0.000263 J 7.44E-05 J 0.000236 
0.033 J 0.00515 0.00382 0.00998 J 0.0541 0.000625 0.00094 0.00384 0.0148 0.00811 J 0.00264 0.00522 

0.0015 J 0.000253 0.00022 0.000427 J 0.00298 2.93E-05 J 5.43E-05 0.00017 0.000829 0.000335 J 9.95E-05 J 0.000335 
0.0065 J 0.000964 0.000638 0.00163 J 0.00844 0.000128 0.000189 0.000662 0.00272 0.00142 J 0.000457 J 0.000897 
0.036 J 0.00507 0.0041 0.0108 J 0.0611 0.000652 0.00108 0.0038 0.0152 0.00937 J 0.00275 J 0.00348 
0.013 J 0.00181 0.00141 0.00398 J 0.0231 0.000268 0.0004 0.00153 0.00588 0.00329 J 0.000849 J 0.00151 

0.0034 J 0.000804 0.00036 J 0.00101 J 0.00551 J 8.5E-05 J 0.000105 J 0.000509 J 0.00185 0.00081 J 0.000355 J 0.000858 
 J 0.0168 0.012 0.0293 J 0.159 0.00194 0.00284 0.0125 0.0431 0.0269 J 0.00787 0.0153 

0.0016 J 0.000325 0.000192 0.000459 J 0.00281 3.27E-05 J 5.36E-05 J 0.000194 0.000893 0.000394 J 6.96E-05 J 0.000302 
2.3E-05 J 1.17E-05 UJ 4.73E-06 U 5.04E-06 UJ 1.28E-05 U 5.44E-06 UJ 5.42E-06 UJ 1.78E-06 U 4.67E-06 U 7.44E-05 UJ 4.75E-05 U 3.15E-06 U

 J 0.000325 0.000192 0.000459 J 0.00281 3.27E-05 J 5.36E-05 J 0.000194 0.000893 0.000394 J 6.96E-05 J 0.000302 
0.017 J 0.00266 0.00218 0.00555 J 0.0279 0.000342 0.000479 0.00219 0.00783 0.00504 J 0.00161 0.00255 

6.3E-06 UJ 1.56E-05 U 5.85E-06 U 9.52E-06 UJ 1.53E-05 U 5.81E-06 U 5.16E-06 U 2.44E-06 U 4.22E-06 U 0.00011 UJ 5.51E-05 U 8.65E-06 U
0.0002 J 4.71E-05 J 3.35E-05 0.000106 J 0.000474 4.95E-06 U 4.4E-06 U 2.2E-06 U 7.47E-05 0.00142 J 0.000457 J 0.000897 
0.0049 J 0.000699 0.000519 0.00145 J 0.00664 8.65E-05 0.000135 0.000499 0.00198 0.00113 J 0.000268 J 0.00052 

3.3E-05 ZJ 9.92E-06 U 3.59E-06 U 1.37E-05 J 5.71E-05 3.86E-06 U 3.39E-06 U 1.63E-06 U 2.47E-05 J 6.96E-05 UJ 3.97E-05 UJ 4.76E-06 U
0.012 J 0.00224 0.00178 0.00406 J 0.0276 0.000269 0.000425 0.00173 0.00702 0.00339 J 0.00101 0.00168 
0.072 J 0.0122 0.00998 0.0258 J 0.132 0.00149 0.00244 0.00943 0.0343 0.0211 J 0.00595 0.0111 

0.00017 J 3.61E-05 J 5.48E-05 8.14E-05 J 0.000416 1.07E-05 J 1.84E-05 J 3.08E-05 J 0.000182 9.73E-05 UJ 5.56E-05 UJ 0.000119 
 J 0.0122 0.00998 0.0258 J 0.132 0.00149 0.00244 0.00943 0.0343 0.0211 J 0.00595 0.0111 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 9-12 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
LPRT12E 13B-0553 13B-0554 13B-0556 13B-0561 13B-0563 13B-0563 13B-0571 13B-0574 2008 CLRC-074 2008 CLRC-082 2008 CLRC-084
LPRT12E 13B-0553-C2 13B-0554-C1 13B-0556-C2 13B-0561-C1 13B-0563-C2 13B-0563-C2 13B-0571-C3 13B-0574-C2 08A-074-C2 08A-082-C2 08A-084-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
11.75 12.32 12.33 12.69 13.73 14.44 14.44 12.81 13.48 12.56 14.09 14.22

LPRT12E-FD 13B-0553-C2AS 13B-0554-C1AS 13B-0556-C2AS 13B-0561-C1AS 13B-0563-C2AS 13B-0563-C2AT 13B-0571-C3AS 13B-0574-C2AS 08A-0074-C2AS 08A-0082-C2AS 08A-0084-C1AS
10/22/2009 10/16/2013 10/14/2013 10/7/2013 9/30/2013 9/24/2013 9/24/2013 10/4/2013 10/2/2013 8/18/2008 12/10/2008 12/9/2008

FD N N N N N FD N N N N N

0.031 J 0.0021 J 0.0027 0.00663 J 0.0638 J 0.000677 J 0.000765 J 0.00299 0.0247 0.00302 J 0.000982 J 0.00119 
0.00015 J 3.4E-05 Z 6.19E-05 8.38E-05 J 0.000343 8.68E-06 Z 1.52E-05 J 3.48E-05 J 0.000113 6.78E-05 UJ 3.87E-05 UJ 0.000118 

 J 0.00507 0.0041 0.0108 J 0.0611 0.000652 0.00108 0.0038 0.0152 0.00937 J 0.00275 J 0.00348 
0.00011 J 2.78E-05 Z 4.49E-05 6.22E-05 J 0.000153 3.73E-06 U 1.25E-05 Z 2.49E-05 J 5.96E-05 6.91E-05 UJ 3.95E-05 UJ 8.08E-05 
0.074 J 0.0127 0.00986 0.0245 J 0.134 0.00148 0.00211 0.00977 0.0315 0.0214 J 0.00614 0.00979 

0.0016 J 0.000279 0.000278 0.00053 J 0.00291 3.83E-05 Z 5.68E-05 0.000202 0.000889 0.00041 J 9.33E-05 J 0.000251 
0.00026 J 7.02E-05 0.000126 0.000253 J 2.51E-05 J 3.88E-06 U 3.41E-06 U 0.000198 1.14E-05 J 6.59E-05 UJ 3.76E-05 UJ 6.33E-05 
0.013 J 0.00197 0.00135 0.00305 J 0.0182 0.000224 0.0003 0.00136 0.00549 0.00241 J 0.000902 0.00193 

 J 0.00197 0.00135 0.00305 J 0.0182 0.000224 0.0003 0.00136 0.00549 0.00241 J 0.000902 0.00193 
0.009 J 0.00163 0.00109 0.00258 J 0.0138 0.000187 0.000287 0.00117 0.00412 0.00271 J 0.000827 0.00166 

2.6E-05 UJ 1.62E-05 U 1.52E-05 U 1.74E-05 UJ 0.00237 8.13E-06 U 3.15E-05 J 0.000142 0.000368 0.00029 J 3.66E-05 U 6.21E-05 
0.073 J 0.00164 0.00243 0.00372 J 0.128 0.000784 0.000972 0.00162 0.0372 0.0027 J 0.00101 0.00146 

4.6E-06 UJ 1.07E-05 U 4.26E-06 U 6.41E-06 UJ 1.05E-05 U 4.2E-06 U 3.73E-06 U 1.88E-06 U 2.81E-06 U 0.0269 J 0.00787 0.0153 
5.1E-06 UJ 1.08E-05 U 3.94E-06 U 6.18E-06 UJ 2.53E-05 J 3.87E-06 U 3.44E-06 U 1.67E-06 U 2.71E-06 U 7.26E-05 UJ 3.65E-05 U 5.72E-06 U
0.00035 ZJ 6.53E-05 Z 5.74E-05 0.000116 Z 0.000577 7.74E-06 U 8.64E-06 J 6.2E-05 Z 0.000166 Z 0.000128 J 3.62E-05 U 5.31E-05 

 J 0.0168 0.012 0.0293 J 0.159 0.00194 0.00284 0.0125 0.0431 0.0269 J 0.00787 0.0153 
0.0063 J 0.000978 0.000899 0.00185 J 0.0106 0.00013 0.0002 0.00085 0.00289 0.00202 J 0.000522 J 0.000933 
3.5E-05 J 1.19E-05 U 2.33E-05 Z 1.42E-05 Z 6.81E-05 Z 4.34E-06 U 3.86E-06 U 1.8E-06 U 2.93E-06 U 7.98E-05 UJ 4.01E-05 U 3.93E-05 J

 J 0.00239 0.00175 0.00387 J 0.0222 0.000312 0.000467 0.00177 0.00703 0.00337 J 0.00135 0.00249 
0.0041 J 0.000635 0.000503 0.00113 J 0.00626 7.52E-05 0.0001 0.000523 0.00169 0.000812 J 0.00026 J 0.000563 

 J 0.0127 0.00986 0.0245 J 0.134 0.00148 0.00211 0.00977 0.0315 0.0214 J 0.00614 0.00979 
4E-05 UJ 4.24E-05 U 4.79E-05 U 4.2E-05 UJ 0.000149 U 2.01E-05 U 2.27E-05 U 5.89E-05 2.03E-05 U 6.88E-05 UJ 3.23E-05 U 2.08E-05 J
0.095 J 0.00229 0.00319 0.00524 J 0.148 0.000915 0.00122 0.00235 0.0393 0.00477 J 0.00145 0.00209 
0.016 J 0.00281 0.00319 0.0105 J 0.0416 0.000437 0.000617 0.00316 0.00808 0.00716 J 0.00183 0.00202 

0.0064 J 0.000935 0.00101 0.00309 J 0.0145 0.000144 0.000199 0.001 0.00289 0.00221 J 0.000534 0.000611 
0.0037 J 0.000604 0.000557 0.00158 J 0.00892 8.53E-05 0.000108 0.000554 0.00148 0.00127 J 0.000334 J 0.000345 

 J 0.000935 0.00101 0.00309 J 0.0145 0.000144 0.000199 0.001 0.00289 0.00221 J 0.000534 0.000611 
0.023 J 0.00409 0.00391 0.0122 J 0.0606 0.000547 0.000745 0.00388 0.0109 0.00781 J 0.00189 0.00181 

0.0011 J 0.000161 0.000146 0.000428 J 0.0023 8.8E-06 U 2.44E-05 Z 0.000144 0.000435 0.0002 J 7.29E-05 J 6.24E-05 J
0.0024 J 0.000415 0.000419 0.00129 J 0.00642 5.8E-05 8.49E-05 0.000417 0.00114 0.00097 J 0.000236 J 0.000229 
0.012 J 0.00195 0.00216 0.00607 J 0.0333 0.000303 0.000434 0.00208 0.00606 0.0044 J 0.00107 0.00101 

0.0042 J 0.000906 0.000842 0.00199 J 0.0112 0.000111 0.000179 0.000775 0.00199 0.00172 J 0.000349 J 0.000486 
0.0092 J 0.00171 0.00174 0.00459 J 0.0244 0.000227 0.000364 0.00154 0.00443 0.00359 J 0.000808 0.000848 
0.17 J 0.00405 0.00533 0.00892 J 0.268 0.00169 0.00217 0.00415 0.0784 0.00911 J 0.00232 0.00409 
0.062 J 0.00841 0.00751 0.022 J 0.114 0.0011 0.00149 0.00736 0.0191 0.0153 J 0.00399 0.00385 

0.00017 J 4.19E-05 J 1.95E-05 Z 6.85E-05 J 0.000286 8.45E-06 U 6.25E-06 U 2.9E-05 J 1.36E-05 U 8.12E-05 UJ 2.94E-05 U 3.3E-05 J
0.00015 J 4.29E-05 Z 1.98E-05 5.26E-05 J 0.000444 7.91E-06 U 5.85E-06 U 4.41E-06 U 8.99E-05 7.89E-05 UJ 2.86E-05 U 2.75E-05 J
0.015 J 0.00216 0.00208 0.00621 J 0.0304 0.000303 0.000428 0.00196 0.00636 0.00535 J 0.00132 0.0013 

2.8E-05 ZJ 1.88E-05 Z 1.17E-05 3.29E-05 Z 3.05E-05 Z 3.27E-06 U 3.16E-06 U 2.36E-05 J 1.09E-05 Z 6.7E-05 UJ 2.43E-05 U 4.24E-06 U
0.0024 J 0.000397 0.000335 0.000841 J 0.00574 4.72E-05 6.69E-05 0.000347 0.000689 0.00535 J 0.00132 0.0013 

4.6E-06 UJ 7.35E-06 U 3.44E-06 U 7.57E-06 UJ 1.04E-05 U 3.14E-06 U 3.03E-06 U 1.51E-06 U 2.42E-06 U 6.51E-05 UJ 2.35E-05 U 4.12E-06 U
0.028 J 0.00631 0.00479 0.0127 J 0.0736 0.000661 0.00102 0.00459 0.0139 0.00972 J 0.0024 0.00228 

4.7E-05 ZJ 2.52E-05 J 1.86E-05 Z 2.72E-05 J 0.000104 3.28E-06 U 3.17E-06 U 1.36E-05 J 3.05E-05 Z 5.72E-05 UJ 2.13E-05 U 0.000165 
0.00092 J 0.000129 0.000114 Z 0.000382 J 0.0017 J 1.7E-05 J 2.55E-05 J 0.000135 0.000337 0.000207 J 4.61E-05 J 7.97E-05 
0.013 J 0.00059 0.000823 0.00127 J 0.0252 0.000283 0.000353 0.000623 0.00716 0.000755 J 0.000392 J 0.000491 

0.0041 J 0.000603 0.000627 0.00192 J 0.00816 9.34E-05 0.000133 0.000611 0.00152 0.00147 J 0.00037 J 0.000322 
0.00083 J 0.000126 0.000124 0.000378 J 0.00181 1.8E-05 Z 2.76E-05 J 0.000119 0.000345 0.000298 J 5.93E-05 J 8.17E-05 

2.1E-05 UJ 2.02E-05 U 6.84E-06 U 1.45E-05 UJ 7.51E-05 U 7.69E-06 U 5.69E-06 U 4.07E-06 U 1.1E-05 U 6.91E-05 UJ 2.5E-05 U 4.37E-06 U
 J 0.00841 0.00751 0.022 J 0.114 0.0011 0.00149 0.00736 0.0191 0.0153 J 0.00399 0.00385 

0.011 J 0.00384 0.00192 0.00585 J 0.036 0.000301 0.000435 0.00212 0.00531 0.0048 J 0.000911 J 0.00102 
0.0043 J 0.000935 0.00073 0.0024 J 0.0136 0.000101 0.000159 0.000772 0.00211 0.00171 J 0.000332 J 0.000356 
0.0058 J 0.00216 0.000991 0.00258 J 0.016 0.000159 0.000236 0.00094 0.00243 0.00218 J 0.000457 J 0.000498 
0.00047 J 0.000122 8.24E-05 0.000157 J 0.00115 8.55E-06 J 1.69E-05 J 6.47E-05 0.000206 0.000182 J 1.9E-05 U 5.48E-05 
0.012 J 0.011 0.00265 0.00622 J 0.0407 0.000428 0.000681 0.00267 0.0068 0.00565 J 0.00146 0.00128 

 J 0.011 0.00265 0.00622 J 0.0407 0.000428 0.000681 0.00267 0.0068 0.00565 J 0.00146 0.00128 
0.00054 J 0.000142 9.68E-05 0.000536 J 0.000911 J 2.72E-05 J 1.93E-05 J 7.5E-05 0.000402 0.000419 J 5.3E-05 J 2.7E-05 J

0.16 J 0.00875 0.0117 0.0257 J 0.421 J 0.00296 0.0038 0.00806 0.123 0.0149 J 0.00532 0.00634 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 9-12 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
LPRT12E 13B-0553 13B-0554 13B-0556 13B-0561 13B-0563 13B-0563 13B-0571 13B-0574 2008 CLRC-074 2008 CLRC-082 2008 CLRC-084
LPRT12E 13B-0553-C2 13B-0554-C1 13B-0556-C2 13B-0561-C1 13B-0563-C2 13B-0563-C2 13B-0571-C3 13B-0574-C2 08A-074-C2 08A-082-C2 08A-084-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
11.75 12.32 12.33 12.69 13.73 14.44 14.44 12.81 13.48 12.56 14.09 14.22

LPRT12E-FD 13B-0553-C2AS 13B-0554-C1AS 13B-0556-C2AS 13B-0561-C1AS 13B-0563-C2AS 13B-0563-C2AT 13B-0571-C3AS 13B-0574-C2AS 08A-0074-C2AS 08A-0082-C2AS 08A-0084-C1AS
10/22/2009 10/16/2013 10/14/2013 10/7/2013 9/30/2013 9/24/2013 9/24/2013 10/4/2013 10/2/2013 8/18/2008 12/10/2008 12/9/2008

FD N N N N N FD N N N N N

0.0019 J 0.000486 0.000253 0.000641 J 0.00498 3.85E-05 J 5.78E-05 0.000256 0.00074 0.000539 J 0.000133 J 0.000118 
0.002 J 0.000842 0.000283 0.000732 J 0.00484 4.54E-05 6.74E-05 0.000297 0.000813 0.000593 J 0.000148 J 0.000155 

0.0036 J 0.00434 0.000717 0.00138 J 0.00837 0.000126 0.000219 0.000784 0.00177 0.00134 J 0.000318 J 0.000444 
0.007 J 0.00571 0.00148 0.0037 J 0.0229 0.000246 0.000355 0.00151 0.00402 0.00354 J 0.000711 0.000834 

7.2E-06 UJ 1.29E-05 U 3.74E-06 U 8.5E-06 UJ 1.66E-05 U 6.31E-06 U 4.24E-06 U 2.62E-06 U 4.73E-06 U 6.5E-05 UJ 1.98E-05 U 3.27E-06 U
0.00071 J 0.000173 0.000104 0.000269 J 0.00175 1.55E-05 U 1.55E-05 Z 0.000111 0.00024 0.00021 J 3.7E-05 J 5.47E-05 
0.0089 J 0.0145 0.00361 J 0.00325 J 0.0189 0.000281 0.000459 0.00254 0.00499 0.00372 J 0.000883 0.00122 
0.00087 J 0.000794 0.000243 0.00035 J 0.00201 2.51E-05 J 3.76E-05 0.000212 0.000502 0.000309 J 6.96E-05 J 0.000151 
0.0029 J 0.0073 0.00146 J 0.0012 J 0.00615 0.000129 0.00022 0.00108 0.00187 0.00116 J 0.000379 J 0.000416 
0.073 J 0.00243 0.00344 0.00668 J 0.14 0.00101 0.00121 0.00275 0.0563 0.00472 J 0.00157 0.00235
0.047 J 0.00223 0.00309 0.00628 J 0.118 0.000878 0.00107 0.00206 0.0365 0.00404 J 0.00153 0.00168 

0.00016 J 2.87E-05 U 8.8E-06 U 1.28E-05 UJ 0.000135 U 1.09E-05 U 9.05E-06 U 3.97E-06 U 0.000104 4.78E-05 UJ 2.94E-05 U 6.15E-06 J
0.0022 J 6.46E-05 J 6.9E-05 0.000156 J 0.00265 2.78E-05 J 2.91E-05 J 7.53E-05 0.000899 0.000128 J 3.55E-05 U 6.3E-05 
0.017 J 0.00123 0.00167 0.0026 J 0.0604 0.000398 0.000543 0.000938 0.0135 0.0015 J 0.000732 0.000871 
0.031 J 0.00157 0.00226 0.00394 J 0.0905 0.000573 0.000848 0.00153 0.0247 0.0022 J 0.00103 0.00127 
0.014 J 0.000408 0.000549 0.00107 J 0.0191 0.000175 0.000214 0.000484 0.0054 0.000925 J 0.000305 J 0.000299 

 J 0.00875 0.0117 0.0257 J 0.421 J 0.00296 0.0038 0.00806 0.123 0.0149 J 0.00532 0.00634 
 J 0.00157 0.00226 0.00394 J 0.0905 0.000573 0.000848 0.00153 0.0247 0.0022 J 0.00103 0.00127 

0.002 J 0.000162 0.000245 0.000548 J 0.00322 J 7.24E-05 5.64E-05 0.000233 0.0018 0.00018 J 1.27E-05 U 6.02E-05 
 J 0.00405 0.00533 0.00892 J 0.268 0.00169 0.00217 0.00415 0.0784 0.00911 J 0.00232 0.00409

0.15 J 0.00602 0.00802 0.0168 J 0.326 J 0.00215 0.00274 0.00594 0.103 0.0103 J 0.00371 0.005 
0.054 J 0.00192 0.00248 0.0044 J 0.0862 0.000778 0.00101 0.00172 0.0242 0.00428 J 0.00125 0.00173 

 J 0.00243 0.00344 0.00668 J 0.14 0.00101 0.00121 0.00275 0.0563 0.00472 J 0.00157 0.00235
0.0017 J 5.93E-05 J 7.47E-05 0.000144 J 0.00419 1.95E-05 J 2E-05 J 4.67E-05 J 0.000797 4.71E-05 UJ 2.9E-05 U 2.92E-05 J
0.0057 J 0.000239 0.000317 0.000927 J 0.0068 7.77E-05 7.65E-05 0.000341 0.00237 0.00141 J 0.000136 J 0.000169 

1.2E-05 UJ 2.87E-05 U 8.77E-06 U 1.23E-05 UJ 0.000135 U 1.12E-05 U 9.32E-06 U 3.77E-06 U 9.33E-06 U 4.67E-05 UJ 2.88E-05 U 2.62E-06 J
0.052 J 0.00302 0.00349 0.00867 J 0.113 0.000851 0.00115 0.00313 0.0363 0.00428 J 0.00131 0.00151 

6.9E-05 J 3.06E-05 U 1.7E-05 2.25E-05 J 0.00028 Z 1.17E-05 U 9.8E-06 U 9.01E-06 Z 0.000105 4.93E-05 UJ 3.04E-05 U 6.45E-06 J
0.00077 J 5.33E-05 J 3.31E-05 0.000142 J 0.00299 1.06E-05 U 8.86E-06 U 3.73E-06 U 0.000617 0.000113 J 2.7E-05 U 3.06E-05 J
0.022 J 0.000675 J 0.00119 0.00147 J 0.0416 0.000446 J 0.000477 J 0.000633 0.0125 0.00106 J 0.00051 J 0.000852 
0.057 J 0.00459 0.00525 0.0134 J 0.144 0.00119 0.00189 0.00394 0.0391 0.00927 J 0.00338 0.0036
0.011 J 0.000481 0.000611 0.00148 J 0.00915 0.000151 0.00023 0.000533 0.00621 0.00927 J 0.00338 0.0036 
0.043 J 0.00263 0.00307 0.00772 J 0.0945 0.00067 0.0011 0.00251 0.0235 0.00467 J 0.00158 0.00161 

0.0065 J 0.0003 0.000397 0.000936 J 0.012 7.62E-05 0.000141 0.00034 0.00332 0.000538 J 0.000207 J 0.000244 
0.14 J 0.0117 0.0123 0.0303 J 0.308 0.00284 0.00466 0.00947 0.0798 0.0182 J 0.00654 0.00974 
0.025 J 0.00122 0.00127 0.00399 J 0.0549 0.000302 J 0.000598 J 0.00148 0.014 0.00455 J 0.00172 5.51E-06 U
0.01 J 0.000588 0.000756 0.0017 J 0.0213 0.000205 0.000321 0.000633 0.00612 0.00096 J 0.0004 J 6.52E-06 U

 J 0.0117 0.0123 0.0303 J 0.308 0.00284 0.00466 0.00947 0.0798 0.0182 J 0.00654 0.00974 
0.034 J 0.0015 0.00189 0.0045 J 0.0632 0.000402 0.000633 0.00165 0.0177 0.00297 J 0.000798 J 0.0011 
0.089 J 0.00724 0.00764 0.0174 J 0.198 0.00165 J 0.00278 J 0.00598 0.049 0.0117 J 0.00391 0.00554 

0.00046 J 1.74E-05 J 1.66E-05 J 4.11E-05 J 0.000653 J 1.02E-05 J 6.44E-06 UJ 1.57E-05 J 0.000472 9.1E-05 UJ 5.8E-05 U 2.36E-05 J
0.027 J 0.0018 0.00217 0.0049 J 0.0451 0.000576 0.000916 0.00178 0.0138 0.00282 J 0.00111 5.12E-06 U
0.012 J 0.0016 0.00206 0.00387 J 0.0137 0.000565 0.000798 0.00108 0.0044 0.00455 J 0.00172 5.51E-06 U
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 9-12 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
LPRT12E 13B-0553 13B-0554 13B-0556 13B-0561 13B-0563 13B-0563 13B-0571 13B-0574 2008 CLRC-074 2008 CLRC-082 2008 CLRC-084
LPRT12E 13B-0553-C2 13B-0554-C1 13B-0556-C2 13B-0561-C1 13B-0563-C2 13B-0563-C2 13B-0571-C3 13B-0574-C2 08A-074-C2 08A-082-C2 08A-084-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
11.75 12.32 12.33 12.69 13.73 14.44 14.44 12.81 13.48 12.56 14.09 14.22

LPRT12E-FD 13B-0553-C2AS 13B-0554-C1AS 13B-0556-C2AS 13B-0561-C1AS 13B-0563-C2AS 13B-0563-C2AT 13B-0571-C3AS 13B-0574-C2AS 08A-0074-C2AS 08A-0082-C2AS 08A-0084-C1AS
10/22/2009 10/16/2013 10/14/2013 10/7/2013 9/30/2013 9/24/2013 9/24/2013 10/4/2013 10/2/2013 8/18/2008 12/10/2008 12/9/2008

FD N N N N N FD N N N N N

0.14 J 0.0131 0.012 0.0285 J 0.322 J 0.00264 J 0.00455 J 0.0112 0.0926 0.0196 J 0.00646 0.0119 
 J 0.0018 0.00217 0.0049 J 0.0451 0.000576 0.000916 0.00178 0.0138 0.00282 J 0.00111 5.12E-06 U

0.00061 J 0.000176 0.000205 0.000331 Z 0.000885 J 5.83E-05 9.31E-05 0.000103 0.000321 0.000195 J 3.71E-05 U 0.000197 
0.0016 J 0.000109 0.000123 0.000283 J 0.00202 4.41E-05 1.44E-05 U 9E-05 0.00135 0.000398 J 0.000189 J 0.000112 
0.053 J 0.00399 0.00412 0.0106 J 0.138 0.000834 0.00132 0.00345 0.0451 0.00709 J 0.00207 0.00226 

0.00073 J 6.3E-05 J 5.35E-05 0.000133 J 0.00155 1.14E-05 U 2.76E-05 J 4.43E-05 J 0.000613 5.88E-05 UJ 2.23E-05 J 3.42E-05 J
0.00045 J 3.48E-05 J 2.32E-05 Z 9.63E-05 J 0.00149 1.14E-05 U 1.4E-05 U 7.82E-06 U 0.000259 0.00013 J 3.48E-05 U 2.74E-05 J
0.012 J 0.000879 0.000978 0.00235 J 0.028 0.000231 0.000368 0.000875 0.00678 0.00164 J 0.000514 0.000578 

0.0092 J 0.000494 J 0.000727 0.0009 J 0.0357 J 0.000215 J 0.000245 J 0.000413 0.00867 0.000769 J 0.000297 J 0.000533 
0.019 J 0.00138 0.00136 0.00359 J 0.0197 0.000305 0.000448 0.00115 0.0156 0.00307 J 0.000868 0.00101 
0.2 J 0.015 0.0147 0.0349 J 0.459 0.0028 0.00455 0.0111 0.159 0.025 J 0.00749 0.0121 

 J 0.000879 0.000978 0.00235 J 0.028 0.000231 0.000368 0.000875 0.00678 0.00164 J 0.000514 0.000578 
0.0049 J 0.000336 0.000382 0.000858 J 0.011 7.34E-05 0.000124 0.000274 0.0037 0.000627 J 0.00022 J 0.000227 
0.05 J 0.00355 0.00405 0.00994 J 0.12 0.000893 0.00142 0.00315 0.0311 0.00719 J 0.00227 0.00259 

 J 0.0117 0.0123 0.0303 J 0.308 0.00284 0.00466 0.00947 0.0798 0.0182 J 0.00654 0.00974 
0.1 J 0.00917 0.00915 0.0231 J 0.288 J 0.00177 0.00277 0.00756 0.0915 0.0155 J 0.00497 0.00547 

0.0045 J 0.000293 0.000368 0.00076 J 0.0129 8.43E-05 0.000181 0.000276 0.00326 0.000558 J 0.000146 J 0.00018 
0.0007 J 0.000149 0.000109 0.000321 J 0.00202 1.73E-05 Z 3.76E-05 7.28E-05 0.000593 0.000159 J 3.17E-05 U 8.42E-05 

 J 0.00724 0.00764 0.0174 J 0.198 0.00165 J 0.00278 J 0.00598 0.049 0.0117 J 0.00391 0.00554 
0.0014 J 4.61E-05 J 6.08E-05 J 0.000129 J 0.00212 J 2.38E-05 J 2.59E-05 J 4.74E-05 J 0.00114 0.000125 J 5.61E-05 U 7.14E-05 

 J 0.015 0.0147 0.0349 J 0.459 0.0028 0.00455 0.0111 0.159 0.025 J 0.00749 0.0121 
 J 0.00459 0.00525 0.0134 J 0.144 0.00119 0.00189 0.00394 0.0391 0.00927 J 0.00338 0.0036 

0.0013 J 0.000137 Z 0.000115 0.000284 J 0.00375 2.43E-05 J 5.48E-05 7.91E-05 0.000945 0.000223 J 3.4E-05 U 7.6E-05 
9.4E-06 UJ 7.29E-05 Z 7.67E-05 0.00011 J 0.000671 2.49E-05 J 3.99E-05 5.04E-05 0.000153 0.000538 J 0.000207 J 0.000244 

 J 0.015 0.0147 0.0349 J 0.459 0.0028 0.00455 0.0111 0.159 0.025 J 0.00749 0.0121 
 J 0.000879 0.000978 0.00235 J 0.028 0.000231 0.000368 0.000875 0.00678 0.00164 J 0.000514 0.000578 
 J 0.015 0.0147 0.0349 J 0.459 0.0028 0.00455 0.0111 0.159 0.025 J 0.00749 0.0121 

0.02 J 0.00112 0.00129 0.00362 J 0.0342 J 0.000264 0.000383 0.00141 0.00984 0.00356 J 0.000625 0.000523 
1.9E-05 UJ 2.34E-05 U 1.96E-05 U 1.47E-05 UJ 0.000113 U 1.3E-05 U 1.6E-05 U 8.97E-06 U 5.16E-05 U 6.07E-05 UJ 3.62E-05 U 6.74E-06 J
0.00071 J 0.000105 0.000107 0.000212 J 0.00217 1.82E-05 J 3.04E-05 J 8.95E-05 0.000577 0.000206 J 2.86E-05 J 9.51E-05 
0.033 J 0.00127 J 0.00181 0.00339 J 0.0701 J 0.000695 J 0.000759 J 0.00137 0.0347 0.00269 J 0.000862 J 0.00153 

1.5E-05 UJ 1.95E-05 U 1.57E-05 U 1.24E-05 UJ 8.77E-05 U 1.02E-05 U 1.25E-05 U 7.31E-06 U 4.37E-05 U 5.2E-05 UJ 3.1E-05 U 2.65E-06 J
0.00041 J 2.71E-05 J 4.3E-05 9.85E-05 J 0.000532 1.42E-05 U 1.75E-05 U 2.88E-05 J 0.000288 5.58E-05 UJ 3.17E-05 U 1.11E-05 J
0.016 J 0.00181 0.00124 0.00339 J 0.0292 0.000264 0.000436 0.00131 0.00974 0.00315 J 0.00102 J 0.00179 

0.0085 J 0.000797 0.000536 0.00135 J 0.0139 0.000132 0.000171 0.000654 0.00433 0.0145 J 0.0037 0.00759 
0.038 J 0.00412 0.00279 0.00773 J 0.0745 0.000589 J 0.00103 J 0.00295 0.0227 0.0054 J 0.00178 0.00377 
0.018 J 0.00273 0.00161 0.00445 J 0.0331 0.000416 0.000668 0.00189 0.00996 0.00414 J 0.00113 0.00239 
0.081 J 0.0112 0.00628 0.0175 J 0.137 0.00129 0.00202 0.00656 0.0432 0.0157 J 0.00441 0.00997 

 J 0.0112 0.00628 0.0175 J 0.137 0.00129 0.00202 0.00656 0.0432 0.0157 J 0.00441 0.00997 
8.6E-06 UJ 2.59E-05 U 8.57E-06 U 2.92E-05 J 0.000281 U 1.61E-05 U 2.66E-05 U 2.86E-05 U 5.99E-06 U 0.00355 J 0.00116 0.0024 

0.0027 J 0.000189 0.000161 0.000502 J 0.0052 3.4E-05 J 5.46E-05 0.000173 0.00147 0.000347 J 4.6E-05 U 0.000133 
0.0018 J 7.13E-05 J 0.000109 J 0.000195 J 0.0035 J 4.41E-05 J 4.68E-05 Z 8.3E-05 0.00185 0.000143 J 6.67E-05 J 0.000108 
0.13 J 0.018 0.00985 0.0276 J 0.222 0.00194 0.00312 0.0105 0.0661 0.0242 J 0.00628 0.0153 
0.018 J 0.00217 0.0016 0.00448 J 0.032 0.000377 0.000629 0.00173 0.0114 0.00355 J 0.00116 0.0024 
0.025 J 0.00326 0.00197 0.00525 J 0.0469 0.00039 J 0.000658 J 0.00205 0.0136 0.00434 J 0.00104 J 0.00256 

0.0026 J 0.000527 0.00054 0.00133 J 0.00299 0.000149 0.000211 0.00039 0.00115 0.00111 J 0.000141 J 0.00179 
0.001 J 0.000159 0.000166 0.00046 J 0.00183 3.11E-05 J 6.26E-05 0.000122 0.000699 0.000298 J 4.6E-05 U 0.000251 
0.1 J 0.0124 0.00737 0.0217 J 0.18 0.00156 J 0.00278 J 0.00861 0.0533 0.0174 J 0.00514 0.0117 

0.0014 J 0.000141 0.000146 0.000337 J 0.0028 3.95E-05 6.29E-05 0.000148 0.000818 7.21E-05 UJ 3.44E-05 U 0.000168 
 J 0.0112 0.00628 0.0175 J 0.137 0.00129 0.00202 0.00656 0.0432 0.0157 J 0.00441 0.00997 

0.00028 J 2.52E-05 U 4.17E-05 5.53E-05 J 0.00138 1.65E-05 U 2.73E-05 U 3.11E-05 U 6.12E-06 U 0.00132 J 0.000237 J 0.00048 
0.053 J 0.0091 0.00504 0.0144 J 0.127 0.00104 0.00159 0.00532 0.0321 0.0145 J 0.0037 0.00759 

0.0069 J 0.00871 0.00407 J 0.00271 J 0.00884 0.000241 0.000352 0.00311 0.00361 0.0028 J 0.00099 0.00081 
3.62 0.401 0.314 0.757 7.44 0.0633 0.0943 0.283 2.16 0.578 0.171 0.28 
3.44 0.376 0.298 0.718 7.15 0.0604 0.09 0.267 2.07 0.544 0.161 0.257 

4.51E-05 5.02E-06 4.28E-06 1.16E-05 6.26E-05 1.05E-07 1.55E-07 6.44E-06 2.16E-05 1.25E-06 3.55E-07 4.09E-06 
(e) 5.11E-06 4.35E-06 1.18E-05 6.33E-05 1.19E-06 (e) 6.44E-06 2.17E-05 7.91E-06 3.17E-06 4.09E-06

Page 69 of 80
AECOM

Final

July 2017



Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 9-12 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
LPRT12E 13B-0553 13B-0554 13B-0556 13B-0561 13B-0563 13B-0563 13B-0571 13B-0574 2008 CLRC-074 2008 CLRC-082 2008 CLRC-084
LPRT12E 13B-0553-C2 13B-0554-C1 13B-0556-C2 13B-0561-C1 13B-0563-C2 13B-0563-C2 13B-0571-C3 13B-0574-C2 08A-074-C2 08A-082-C2 08A-084-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
11.75 12.32 12.33 12.69 13.73 14.44 14.44 12.81 13.48 12.56 14.09 14.22

LPRT12E-FD 13B-0553-C2AS 13B-0554-C1AS 13B-0556-C2AS 13B-0561-C1AS 13B-0563-C2AS 13B-0563-C2AT 13B-0571-C3AS 13B-0574-C2AS 08A-0074-C2AS 08A-0082-C2AS 08A-0084-C1AS
10/22/2009 10/16/2013 10/14/2013 10/7/2013 9/30/2013 9/24/2013 9/24/2013 10/4/2013 10/2/2013 8/18/2008 12/10/2008 12/9/2008

FD N N N N N FD N N N N N

0.0046 J 0.000464 0.000556 0.00144 J 0.00778 J 0.000194 0.000139 0.00047 0.00422 0.000599 5.3E-05 0.000186 
0.13 J 0.00663 J 0.009 J 0.0186 J 0.249 J 0.00283 J 0.00284 Z 0.00836 0.0984 0.0131 0.00383 0.00578 
0.95 J 0.0365 0.049 0.0966 J 1.96 Z 0.0136 0.0174 0.0358 0.59 0.0661 0.0221 0.0295
0.79 J 0.11 Z 0.066 0.177 J 1.45 J 0.0131 Z 0.0212 Z 0.0688 0.435 0.15 0.0433 0.0987 
1.1 J 0.0834 Z 0.0866 0.21 J 2.41 J 0.0187 J 0.0305 J 0.0704 0.72 0.141 0.0455 0.0593 

0.43 ZJ 0.0711 Z 0.0541 J 0.134 J 0.736 Z 0.00855 Z 0.013 J 0.0541 J 0.194 0.116 0.0346 0.0631 
0.19 ZJ 0.0319 Z 0.0296 Z 0.0863 J 0.44 Z 0.00415 Z 0.00595 Z 0.0287 0.0798 Z 0.0617 0.0153 0.0156 
0.049 J 0.0296 0.00921 0.0239 J 0.15 0.00145 0.00224 Z 0.00953 0.0244 0.0207 0.00451 0.00481 
0.013 J 0.0226 0.0053 J 0.0048 J 0.0271 0.000435 0.000717 0.00384 0.00736 0.00519 0.00133 0.00179

0.086 UJ 0.0051 UJ 0.0075 UJ 0.0056 UJ
0.086 UJ 0.0051 UJ 0.0075 UJ 0.0056 UJ
0.086 UJ 0.0051 UJ 0.0075 UJ 0.0056 UJ

1.4 J 0.15 JN 0.037 JN 0.028 JN
0.086 UJ 0.0051 UJ 0.0075 UJ 0.0056 UJ

1.1 J 0.21 JN 0.065 JN 0.057 J
0.24 J 0.12 JN 0.02 JN 0.12 J

0.086 UJ 0.0051 UJ 0.0075 UJ 0.0056 UJ
0.086 UJ 0.0051 UJ 0.0075 UJ 0.0056 UJ

Page 70 of 80
AECOM

Final

July 2017



Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-085 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 2008 CLRC-089 2008 CLRC-090 2008 CLRC-092 2008 CLRC-096

08A-085-C1 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-089-C2 08A-090-C5 08A-092-C1 08A-096-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.7 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
14.81 12.38 14.14 12.86 12.29 12.59 14.09 14.24 15.5 15.63 16 17.08

08A-0085-C1AS LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-0089-C2AS 08A-0090-C5AS 08A-0092-C1AS 08A-0096-C3AS
12/11/2008 8/16/2010 8/13/2010 11/12/2009 10/8/2009 10/9/2009 10/26/2009 10/21/2009 9/17/2008 9/11/2008 9/25/2008 9/24/2008

N N N N N N N N N N N N

0.000108 J 0.00024 0.00013 0.00082 J 0.00086 J 0.00019 J 0.00022 J 8.1E-05 0.000266 9.35E-06 J 3.66E-06 J 0.000141 
3.53E-05 U 6.1E-05 U 2.3E-05 J 0.00023 J 0.00027 J 2.2E-05 J 4.6E-05 J 1.9E-06 U 9.95E-05 7.23E-06 J 8.2E-07 J 2.8E-05 J

0.00137  J  J  J  J 0.000262 J 1.66E-05 J 1.13E-05 0.000701 
0.0338  J  J  J  J 0.00709 0.000899 0.000356 0.00507 
0.0011 0.00096 0.0012 0.004 J 0.0038 J 0.00092 J 0.00082 J 0.00016 0.000399 3.37E-05 J 1.22E-05 J 0.000726 

0.00069 0.00022 0.00024 0.0011 J 0.0023 J 0.00036 J 0.00021 J 7.9E-05 8.6E-05 3.5E-06 U 4.7E-06 J 0.000201 
3.29E-05 U 1.8E-05 UJ 4E-05 J 0.00016 J 0.0015 J 9.4E-05 J 3.3E-05 J 2.4E-05 1.34E-05 U 2.66E-06 U 1.3E-06 U 8.16E-05 

0.0109 0.0047 0.019 0.02 J 0.013 J 0.0051 J 0.0066 J 0.00088 0.00221 0.000352 9.23E-05 0.00161 
2.8E-05 U 2.4E-05 U 1E-05 U 5.6E-06 UJ 2.4E-06 UJ 3.1E-06 UJ 3.9E-06 UJ 3.9E-06 U 1.17E-05 U 2.35E-06 U 1.18E-06 U 6.99E-06 U
0.00321 0.00071 0.0024 0.0019 J 0.0015 J 0.00056 J 0.00068 J 8.2E-05 0.000474 5.77E-05 1.99E-05 0.000313 
0.00159 0.0006 0.0018  J  J  J  J 0.000281 4.22E-05 J 1.32E-05 0.000198 
0.0212 0.0038 J 0.0026 J 0.00086 J 0.001 J 0.00013 0.00481 0.00058 0.000253 0.00321 

0.00115 J 0.0089 0.00075 0.011 J 0.017 J 0.0035 J 0.0023 J 0.0008 J 0.00042 0.000355 8.59E-05 0.00156 
0.0383 0.026 0.046 J 0.06 J 0.042 J 0.014 J 0.022 J 0.0026 0.00896 0.0014 0.000561 0.00578 

6.07E-05 J 2.6E-05 U 1.2E-05 U 4.4E-06 UJ 3.3E-05 J 9.2E-06 J 3.1E-06 UJ 5.4E-06 1.26E-05 U 2.5E-06 U 1.22E-06 U 6.41E-06 U
3.36E-05 U 2.3E-05 U 1.1E-05 U 0.024 J 0.022 J 2.6E-05 J 3.8E-06 UJ 4.1E-06 U 1.37E-05 U 2.71E-06 U 1.33E-06 U 6.96E-06 U

0.0338  J  J  J  J 0.00709 0.000899 0.000356 0.00507 
0.000763 0.00016 0.0012 0.0012 J 0.0008 J 0.00029 J 0.00036 J 5.1E-05 0.000113 J 1.86E-05 J 3.05E-06 J 9.72E-05 
0.0383 2.5E-05 U 9.8E-06 U 6.3E-06 UJ 0.00051 J 0.00033 J 0.00046 J 3.6E-05 0.00896 0.0014 0.000561 0.00578 
0.0051  J  J  J  J 0.0013 0.000182 7.49E-05 0.000763 
0.0051 0.00028 0.0014 7.1E-06 UJ 0.0012 J 0.00043 J 0.00057 J 0.00017 0.0013 0.000182 7.49E-05 0.000763 
0.0366 0.013 0.044 J 0.048 J 0.031 J 0.011 J 0.015 J 0.0021 0.00597 0.000811 0.000287 0.00441 
0.0212  J  J  J  J 0.00481 0.00058 0.000253 0.00321 

0.00032 J 0.00046 J 0.00014 J 0.0012 J 0.0025 J 0.00045 J 0.00034 J 0.00011 J 0.000477 1.86E-05 J 1.05E-05 J 0.000207 
9.67E-05 J 2.3E-05 U 9.9E-06 U 5.6E-06 UJ 0.00021 J 4.5E-05 J 2.8E-05 ZJ 7.7E-06 ZJ 1.29E-05 U 2.57E-06 U 1.26E-06 U 3.22E-05 J
3.21E-05 U 2.7E-05 U 1.2E-05 U 4.5E-06 UJ 7.6E-05 J 1.1E-05 J 5.9E-06 J 1E-05 1.3E-05 U 2.59E-06 U 1.27E-06 U 6.64E-06 U
0.000481 J 0.00037 0.00057 0.00065 J 0.00055 J 0.00021 J 0.00023 J 3.3E-05 8.59E-05 J 2.31E-05 J 5.45E-06 J 7.11E-05 
0.000573 0.00052 0.00071 6.7E-06 UJ 0.00061 J 0.00024 J 0.0003 J 4.6E-05 0.000167 2.12E-05 J 7.36E-06 J 0.000105 J
0.00159  J  J  J  J 0.000281 4.22E-05 J 1.32E-05 0.000198 
0.0212  J  J  J  J 0.00481 0.00058 0.000253 0.00321 

0.000237 J 0.00011 8.9E-05 4.2E-05 UJ 0.00016 J 5.6E-05 J 6.5E-05 J 1.3E-05 1.03E-05 J 4.88E-06 J 1.19E-06 U 2.99E-05 J
7.41E-05 J 2.8E-05 U 5.9E-05 6.1E-06 UJ 3E-06 UJ 3.7E-06 UJ 4.4E-06 UJ 4.1E-06 U 1.15E-05 U 2.32E-06 U 1.17E-06 U 6.91E-06 U

0.011 0.0061 0.0079 0.0092 J 0.0066 J 0.0023 J 0.0037 J 0.00044 0.00114 0.000235 7.05E-05 0.00107 
0.0702 0.04 0.047 8.2E-06 UJ 0.075 J 0.017 J 0.018 J 0.0026 0.00756 0.00151 0.000442 0.0073 

0.00032 J  J  J  J  J  J  J  J 0.000477 1.86E-05 J 1.05E-05 J 0.000207 
0.00428 0.0025 0.0033 0.0043 J 0.0036 J 0.0012 J 0.0013 J 0.00018 0.000452 9.18E-05 2.46E-05 0.00041 
0.00105 0.00039 0.0008 0.00098 J 0.00066 J 0.00021 J 0.0003 J 3.1E-05 0.000104 1.85E-05 J 4.58E-06 J 8.92E-05 
0.0204 0.011 0.015 0.021 J 0.021 J 0.0055 J 0.0066 J 0.00082 0.00237 0.000521 0.000152 0.00226 
0.001 0.00056 0.00057 0.00087 J 0.0013 J 0.00027 J 0.00029 J 8.5E-05 9.26E-05 1.73E-05 J 4.73E-06 J 0.000131 

0.00426 0.0021 0.0032 0.004 J 0.0041 J 0.001 J 0.0014 J 0.00016 0.000497 9.33E-05 2.04E-05 J 0.000376 
0.0138 0.012 0.011 0.023 J 0.085 J 0.0065 J 0.0063 J 0.001 0.00229 0.000495 0.000157 0.00188 

0.00533 0.0052 0.0055 0.0068 J 0.016 J 0.0023 J 0.0023 J 0.00034 0.000841 0.000173 5.86E-05 0.000774 
0.00405 0.0021 0.0036 0.0063 J 0.0016 J 0.00059 J 0.00082 J 8.6E-05 0.000315 J 7.24E-05 1.91E-05 0.000262 J
0.0702 8.2E-06 UJ  J  J  J 0.00756 0.00151 0.000442 0.0073 

0.00124 0.00066 0.0012 0.00099 J 0.00085 J 0.00025 J 0.00039 J 3.4E-05 0.00014 2.91E-05 J 6.34E-06 J 0.000162 
2.77E-05 U 5.3E-05 U 1.8E-05 U 7.3E-06 UJ 1.1E-05 J 7.7E-06 J 1.6E-06 UJ 7.1E-07 U 8.33E-06 U 2.42E-06 U 1.06E-06 U 5.85E-06 U

0.00124  J  J  J  J 0.00014 2.91E-05 J 6.34E-06 J 0.000162 
0.0109 0.0069 0.0068 0.01 J 0.025 J 0.0035 J 0.0031 J 0.00043 0.00138 0.000303 8.39E-05 0.0013 

7.06E-05 U 2.1E-05 U 1.2E-05 U 7.7E-06 UJ 2.8E-06 UJ 3.6E-06 J 2.6E-06 UJ 6.9E-07 U 2.15E-05 U 4.81E-06 U 1.99E-06 U 1.56E-05 U
0.00426 1.9E-05 U 0.00018 7.2E-06 UJ 2.5E-06 UJ 4.2E-05 J 4E-05 J 6.2E-07 U 0.000497 9.33E-05 2.04E-05 J 0.000376 
0.00208 0.0018 0.0019 0.0032 J 0.0087 J 0.00089 J 0.00097 J 0.00012 0.000296 6.46E-05 1.79E-05 0.000236 J

4.65E-05 U 1.5E-05 U 7.8E-06 U 4.6E-06 UJ 2.3E-06 UJ 5.6E-06 J 6.6E-06 ZJ 5.3E-07 U 1.66E-05 U 3.57E-06 U 1.55E-06 U 1.04E-05 U
0.00762 0.0049 0.0044 0.0064 J 0.012 J 0.0022 J 0.0022 J 0.00031 0.001 0.000198 5.97E-05 0.00111 
0.037 0.026 0.026 0.046 J 0.11 J 0.013 J 0.014 J 0.0019 0.00607 0.0012 0.000334 0.00641 

6.5E-05 U 1.8E-05 U 4E-05 0.0001 J 0.00028 J 3.9E-05 J 2.7E-05 J 3.1E-05 2.32E-05 U 5E-06 U 2.17E-06 U 3.08E-05 J
0.037  J  J  J  J 0.00607 0.0012 0.000334 0.00641 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-085 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 2008 CLRC-089 2008 CLRC-090 2008 CLRC-092 2008 CLRC-096

08A-085-C1 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-089-C2 08A-090-C5 08A-092-C1 08A-096-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.7 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
14.81 12.38 14.14 12.86 12.29 12.59 14.09 14.24 15.5 15.63 16 17.08

08A-0085-C1AS LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-0089-C2AS 08A-0090-C5AS 08A-0092-C1AS 08A-0096-C3AS
12/11/2008 8/16/2010 8/13/2010 11/12/2009 10/8/2009 10/9/2009 10/26/2009 10/21/2009 9/17/2008 9/11/2008 9/25/2008 9/24/2008

N N N N N N N N N N N N

0.00116 J 0.0081 0.00098 0.0099 J 0.0094 J 0.0026 J 0.0026 J 0.00073 J 0.00162 0.00018 0.000331 0.000896 
9.36E-05 J 6.6E-05 6.4E-05 8.6E-05 J 0.00024 J 4.3E-05 J 2.7E-05 J 3.1E-05 1.62E-05 U 3.48E-06 U 1.51E-06 U 7.4E-05 

0.0138    J  J  J  J  0.00229 0.000495 0.000157 0.00188 
8.32E-05 J 4.8E-05 5.9E-05 8.4E-05 J 0.00015 J 3.5E-05 J 2.7E-05 J 3.1E-05 1.65E-05 U 3.55E-06 U 1.54E-06 U 1.57E-05 J

0.043 0.041 0.037 0.039 J 0.12 J 0.013 J 0.014 J 0.002 0.0057 0.00115 0.000328 0.00663 
0.000416 0.00032 0.00034 0.0011 J 0.0021 J 0.00036 J 0.00022 J 9E-05 7.62E-05 1.31E-05 J 3.61E-06 J 0.000427 

4.41E-05 U 0.00077 7.5E-06 U 0.00026 J 0.0019 J 7.4E-05 J 1.3E-05 J 6.9E-06 ZJ 1.57E-05 U 3.39E-06 U 1.47E-06 U 9.88E-06 U
0.0103 0.0029 0.0077 0.0074 J 0.0054 J 0.0018 J 0.0026 J 0.00034 0.000782 0.000117 3.39E-05 0.000697 
0.0103    J  J  J  J  0.000782 0.000117 3.39E-05 0.000697 
0.0075 0.0036 0.0053 0.0058 J 0.0071 J 0.0017 J 0.002 J 0.00023 0.000782 0.000149 4.44E-05 0.000753 

0.000183 J 3.2E-05 U 0.00013 0.00044 J 0.0048 J 0.00023 J 9.2E-06 UJ 3.4E-06 U 5.38E-05 J 1.67E-05 J 3.08E-06 J 8.71E-05 
0.000795 0.00084 0.00075 0.0066 J 0.0098 J 0.0022 J 0.0021 J 0.00036 0.00229 6.73E-05 5.32E-05 0.00113 
0.0702 1.5E-05 U 9.3E-06 U 0.037 J 2.1E-06 UJ 1.4E-06 UJ 2.1E-06 UJ 4.9E-07 U 0.00756 0.00151 0.000442 0.0073 

4.68E-05 U 1.3E-05 U 8.2E-06 U 7.5E-06 UJ 2.4E-06 UJ 1.6E-06 UJ 2.4E-06 UJ 5.6E-07 U 1.42E-05 U 3.18E-06 U 1.32E-06 U 1.03E-05 U
0.000281 J 0.0002 0.0002 0.00038 ZJ 0.0002 ZJ 6.4E-05 ZJ 6E-05 J 8.2E-06 1.41E-05 U 3.16E-06 U 1.31E-06 U 1.25E-05 J

0.0702   8.2E-06 UJ  J  J  J  0.00756 0.00151 0.000442 0.0073 
0.00452 0.0024 0.0025 7.1E-06 UJ 0.0048 J 0.0012 J 0.0013 J 0.00017 0.00052 0.000111 3.35E-05 0.000533 

5.14E-05 U 1.4E-05 U 8.3E-06 U 9E-06 UJ 3E-06 UJ 8.7E-06 J 2.5E-06 UJ 1.4E-05 1.56E-05 U 3.5E-06 U 1.45E-06 U 1.14E-05 U
0.011    J  J  J  J  0.00114 0.000235 7.05E-05 0.00107 

0.00297 0.0017 0.0024 0.0024 J 0.002 J 0.00064 J 0.00082 J 0.00012 0.000253 4.6E-05 J 1.65E-05 0.000247 
0.043    J  J  J  J  0.0057 0.00115 0.000328 0.00663 

4.16E-05 U 4.9E-05 U 2.1E-05 U 6.5E-05 UJ 3.5E-05 UJ 8.8E-06 UJ 1.4E-05 UJ 4.9E-06 U 4.64E-05 J 3.4E-05 J 1.37E-06 U 0.000144 J
0.00144 0.001 0.001 0.011 J 0.016 J 0.0034 J 0.0029 J 0.00057 0.0026 8.89E-05 6.74E-05 0.00153 
0.00921 0.013 0.0064 0.0079 J 0.033 J 0.0033 J 0.0026 J 0.00051 J 0.00173 0.00032 0.000101 0.0026 
0.00282 0.003 0.0015 0.0039 J 0.016 J 0.0014 J 0.0011 J 0.00019 0.000528 0.000106 3.03E-05 0.000671 
0.00146 0.0018 0.00069 0.0022 J 0.014 J 0.00087 J 0.00056 J 0.00011 0.000333 6.47E-05 1.61E-05 J 0.00044 
0.00282    J  J  J  J  0.000528 0.000106 3.03E-05 0.000671 
0.00636 0.011 0.004 0.014 J 0.14 J 0.0048 J 0.0036 J 0.00066 0.00198 0.000385 0.000121 0.00221 

0.000298 J 0.00047 0.00021 0.0007 J 0.0074 J 0.00026 J 0.00017 J 4E-05 6.37E-05 J 1.67E-05 J 3.07E-06 J 9.61E-05 
0.00086 0.0016 J 0.0006 J 0.0013 J 0.015 J 0.00066 J 0.00035 J 7.6E-05 0.000224 5.1E-05 1.36E-05 0.000279 
0.00378 0.0062 0.0023 0.0069 J 0.051 J 0.0027 J 0.002 J 0.00036 0.000916 0.0002 6.18E-05 0.0012 
0.00119 0.0023 J 0.00073 J 0.0023 J 0.041 J 0.0011 J 0.00059 J 0.00016 0.000398 8.92E-05 2.26E-05 0.000532 
0.00228 0.0049 J 0.0016 J 0.0049 J 0.085 J 0.0024 J 0.0014 J 0.0003 0.000882 0.000205 5.32E-05 0.00102 
0.00235 0.0021 0.0018 0.017 J 0.012 J 0.0017 J 0.0051 J 0.00021 0.00569 0.000171 0.000133 0.00283 
0.014 0.032 0.011 0.033 J 0.36 J 0.012 J 0.0092 J 0.0019 0.00418 0.000812 0.000246 0.00605 

0.000145 J 7.8E-05 EMPC-J 0.00012 0.00014 J 0.00015 J 3.9E-05 J 4.8E-05 J 5.4E-06 2.42E-05 J 3.39E-06 U 1.46E-06 U 2.74E-05 J
3.18E-05 U 2.8E-05 U 3.7E-05 0.018 J 0.00021 J 2.4E-05 ZJ 2.9E-05 J 5.3E-06 1.64E-05 U 3.29E-06 U 1.42E-06 U 9.58E-06 U

0.00459 0.0061 0.0022 0.01 J 0.099 J 0.003 J 0.0022 J 0.00043 0.00132 0.000295 7.89E-05 0.00184 
2.7E-05 U 3.2E-05 J 7E-06 UJ 4.8E-06 UJ 9E-05 J 1.9E-05 J 8.3E-06 ZJ 2.1E-06 ZJ 1.4E-05 U 2.8E-06 U 1.21E-06 U 8.13E-06 U
0.00459 0.0013 0.00043 2E-05 UJ 0.025 J 0.00061 J 0.00027 J 7E-05 0.00132 0.000295 7.89E-05 0.00184 

2.62E-05 U 1.5E-05 UJ 6.7E-06 UJ 4.7E-06 UJ 2E-06 UJ 2.6E-06 UJ 1.8E-06 UJ 7.3E-07 U 1.36E-05 U 2.72E-06 U 1.17E-06 U 7.9E-06 U
0.00609 0.014 0.0042 2E-05 UJ 0.28 J 0.0054 J 0.005 J 0.00088 0.00257 0.000592 0.000158 0.0032 

2.46E-05 U 1.7E-05 UJ 7.5E-06 UJ 5.1E-06 UJ 0.00011 J 1.4E-05 ZJ 8.9E-06 ZJ 1.2E-05 1.2E-05 U 2.32E-06 U 1.06E-06 U 1.47E-05 J
0.000426 0.00044 0.00026 0.00048 J 0.001 J 0.00017 J 0.00017 J 3.1E-05 5.7E-05 1.23E-05 J 2.91E-06 J 0.000102 
0.000387 J 0.00036 0.00039 J 0.0023 J 0.0024 J 0.00067 J 0.00087 J 0.0002 0.000946 2.84E-05 J 2.71E-05 0.000441 
0.00162 0.0022 0.00098 0.0025 J 0.016 J 0.00098 J 0.00063 J 0.00014 J 0.000358 6.77E-05 2E-05 0.000443 

0.000355 J 0.00043 0.0002 0.0005 J 0.0024 J 0.0002 J 0.00014 J 2.5E-05 6.82E-05 J 1.48E-05 J 3.11E-06 J 0.000113 
2.79E-05 U 2.5E-05 U 1.2E-05 U 1.8E-05 UJ 2.7E-05 UJ 5.1E-06 UJ 5.5E-06 UJ 2.3E-06 U 1.44E-05 U 2.88E-06 U 1.24E-06 U 8.38E-06 U

0.014    J  J  J  J  0.00418 0.000812 0.000246 0.00605 
0.00211 0.0062 0.0015 0.0063 J 0.2 J 0.0027 J 0.0024 J 0.0004 0.00113 0.000296 6.39E-05 0.00208 
0.000812 0.0024 0.00055 0.0019 J 0.058 J 0.0011 J 0.00078 J 0.00014 0.000435 9.79E-05 2.1E-05 0.000799 
0.00113 0.0031 J 0.00072 0.0034 J 0.12 J 0.0013 J 0.00091 J 0.0002 0.000574 0.000163 3.95E-05 0.000919 

8.13E-05 J 0.00019 J 5.3E-05 1.2E-05 UJ 0.007 J 9.6E-05 J 7.3E-05 J 1.5E-05 5.34E-05 1.1E-05 J 2.18E-06 J 6.12E-05 
0.00249 0.0083 J 0.0019 0.0075 J 0.34 J 0.0032 J 0.0033 J 0.00047 0.00146 0.000757 0.00014 0.00215 
0.00249  J   J  J  J  J  0.00146 0.000757 0.00014 0.00215 
3.6E-05 J 9.1E-05 3.4E-05 0.0007 J 0.00065 J 0.00015 J 6.2E-05 J 2.1E-05 2.37E-05 J 5.79E-06 J 2.96E-07 U 4.92E-05 J

0.007 0.007 0.0029 0.032 J 0.045 J 0.012 J 0.0095 J 0.0019 0.00927 0.000459 0.000407 0.00528 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-085 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 2008 CLRC-089 2008 CLRC-090 2008 CLRC-092 2008 CLRC-096

08A-085-C1 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-089-C2 08A-090-C5 08A-092-C1 08A-096-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.7 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
14.81 12.38 14.14 12.86 12.29 12.59 14.09 14.24 15.5 15.63 16 17.08

08A-0085-C1AS LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-0089-C2AS 08A-0090-C5AS 08A-0092-C1AS 08A-0096-C3AS
12/11/2008 8/16/2010 8/13/2010 11/12/2009 10/8/2009 10/9/2009 10/26/2009 10/21/2009 9/17/2008 9/11/2008 9/25/2008 9/24/2008

N N N N N N N N N N N N

0.000215 J 0.001 J 0.00023 0.0015 J 0.055 J 0.0005 J 0.00036 J 6.8E-05 0.000126 4.43E-05 J 8.71E-06 J 0.000246 
0.000228 J 0.00098 J 0.00025 0.0012 J 0.06 J 0.00051 J 0.00044 J 7.1E-05 0.000167 7.29E-05 1.3E-05 J 0.000255 
0.000554 0.002 J 0.00051 0.0021 J 0.087 J 0.00082 J 0.0015 J 0.00018 0.000509 0.000332 4.35E-05 0.000479 
0.00154 0.0048 J 0.0011 0.0041 J 0.19 J 0.0018 J 0.0024 J 0.00027 0.000833 0.000385 7.49E-05 0.00131 

1.9E-05 U 1.8E-05 UJ 1E-05 U 1.2E-05 UJ 4.3E-06 UJ 4.1E-06 UJ 3.4E-06 UJ 8E-07 U 1.47E-05 U 3.44E-06 U 1.06E-06 U 8.48E-06 U
0.000119 J 0.00037 8.7E-05 0.00038 J 0.009 J 0.00014 J 0.00011 J 2.9E-05 5.86E-05 J 1.49E-05 J 2.52E-06 J 0.000116 
0.00133 0.005 0.001 0.0046 J 0.18 J 0.0029 J 0.0058 J 0.00049 0.000823 0.00125 0.000122 0.00109 

0.000104 J 0.00052 0.00011 0.00051 J 0.029 J 0.00022 J 0.00053 J 4.2E-05 7.89E-05 J 0.00011 2.26E-05 0.000119 
0.000498 0.0018 0.00036 0.0018 J 0.056 J 0.00093 J 0.0024 J 0.0002 0.000287 0.000583 8.5E-05 0.000388 
0.00142 0.0022 0.00095 0.01 J 0.012 J 0.0034 J 0.0026 J 0.00051 0.00302 0.000118 6.31E-05 0.00168 
0.00132 0.0016 0.00075 0.0081 J 0.011 J 0.0028 J 0.0027 J 0.00048 0.00247 0.000102 6.45E-05 0.00133 

1.87E-05 U 3E-05 U 1.2E-05 U 2.1E-05 J 1.9E-05 J 6.3E-06 J 5.5E-06 J 1.3E-06 U 8.94E-06 U 1.5E-06 U 8.52E-07 U 5.14E-06 U
4.38E-05 J 3.5E-05 EMPC-J 2.8E-05 0.00031 J 0.00041 J 9.7E-05 J 0.00011 J 1.5E-05 ZJ 6.66E-05 J 4.95E-06 J 2.58E-06 J 3.38E-05 J
0.000934 0.00045 0.00043 0.0029 J 0.0081 J 0.0014 J 0.0011 J 0.00026 0.00153 3E-05 J 2.63E-05 0.000689 

0.001 0.00082 0.00061 0.006 J 0.0093 J 0.0023 J 0.002 J 0.00043 0.00223 5.41E-05 4.35E-05 0.000954 
0.000197 J 0.00034 0.0002 0.002 J 0.0028 J 0.00069 J 0.00076 J 0.00011 0.000511 2.37E-05 J 2.37E-05 0.000272 

0.007  J  J  J  J 0.00927 0.000459 0.000407 0.00528 
0.001  J  J  J  J 0.00223 5.41E-05 4.35E-05 0.000954 

9.88E-05 J 0.00045 9.5E-05 0.00073 J 0.00092 J 0.00021 J 0.00019 J 6.8E-05 0.000118 1.55E-05 J 2.94E-06 J 8.57E-05 
0.00235  J  J  J  J 0.00569 0.000171 0.000133 0.00283 
0.00381 0.0044 0.0022 0.026 J 0.035 J 0.0088 J 0.0067 J 0.0014 0.00738 0.000283 0.000201 0.00384 
0.00197 0.0011 0.00085 0.007 J 0.011 J 0.0026 J 0.0023 J 0.00052 0.00183 J 6.96E-05 8.16E-05 0.000975 J
0.00142  J  J  J  J 0.00302 0.000118 6.31E-05 0.00168 

3.01E-05 J 2.7E-05 U 1.7E-05 0.0002 J 0.00036 J 6.9E-05 J 5.3E-05 J 1.1E-05 3.93E-05 J 1.48E-06 U 8.39E-07 U 2.08E-05 J
0.000148 J 0.00072 8.7E-05 0.0018 J 0.0022 J 0.00058 J 0.00038 J 7.9E-05 0.000141 1.94E-05 J 1.46E-05 0.000306 
1.82E-05 U 2.4E-05 U 9.7E-06 U 1E-05 UJ 4.7E-05 J 1.3E-05 J 1.7E-05 J 1.1E-05 8.74E-06 U 1.47E-06 U 8.33E-07 U 5.03E-06 U

0.00108 0.0066 0.0011 J 0.013 J 0.013 J 0.0039 J 0.0036 J 0.00074 0.00171 0.000189 0.000175 0.0011 
1.92E-05 U 2.9E-05 U 1.2E-05 U 1.3E-05 UJ 2.8E-05 J 1.5E-05 J 4.5E-06 UJ 1.9E-06 9.22E-06 U 1.55E-06 U 8.79E-07 U 5.31E-06 U
1.71E-05 U 2.8E-05 U 1.1E-05 U 8.3E-06 UJ 0.00028 J 7.4E-05 J 2.8E-05 J 6.6E-06 4.47E-05 J 2.07E-06 J 7.81E-07 U 2.8E-05 J
0.000512 J 0.00037 0.00057 0.0044 J 0.0031 J 0.00086 J 0.0011 J 0.00031 J 0.00193 4.12E-05 J 2.26E-05 0.000558 

0.0069 0.0026 0.0023 0.019 J 0.022 J 0.0065 J 0.0043 J 0.0012 0.00561 0.000262 0.00017 0.00325 
0.0069 0.00024 0.00021 0.0021 J 0.0031 J 0.001 J 0.00084 J 0.00017 0.00561 0.000262 0.00017 0.00325 

0.00347 0.002 0.0013 0.014 J 0.016 J 0.0044 J 0.0029 J 0.00081 0.00254 0.000126 8.82E-05 0.00139 
0.000779 0.00013 0.00022 0.0016 J 0.002 J 0.00061 J 0.00037 J 9.4E-05 0.000348 1.47E-05 J 4.2E-06 J 0.000176 
0.0217 0.0067 0.011 0.056 J 0.066 J 0.018 J 0.012 J 0.0033 0.0106 0.000416 0.000316 0.00801 

0.00544 0.0014 0.00044 0.0063 J 0.0059 J 0.0017 J 0.0013 J 0.00039 0.00261 0.000105 0.000106 0.00279 
0.00124 0.00056 0.00028 0.0032 J 0.0033 J 0.00097 J 0.00069 J 0.00022 0.000821 3.23E-05 J 3.04E-05 0.00053 
0.0217  J  J  J  J 0.0106 0.000416 0.000316 0.00801 

0.000715 0.00046 0.00068 0.0087 J 0.0088 J 0.0025 J 0.0015 J 0.0004 0.00149 6.2E-05 2.9E-05 0.000786 
0.016 0.0036 0.0061 0.032 J 0.037 J 0.011 J 0.0066 J 0.002 0.00636 0.000252 0.000173 0.00398 

3.38E-05 U 2.2E-05 J 1E-05 J 0.00016 J 0.00011 J 2.8E-05 J 2.3E-05 J 7.1E-07 U 6.19E-05 J 2.96E-06 U 1.3E-06 U 1.23E-05 J
0.00394 0.0021 0.0012 0.01 J 0.013 J 0.0033 J 0.0021 J 0.00071 0.00201 7.35E-05 J 8.43E-05 0.00159 
0.00544 0.00069 0.00087 0.0086 J 0.028 J 0.0042 J 0.0015 J 0.00071 0.00261 0.000105 0.000106 0.00279 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-085 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 2008 CLRC-089 2008 CLRC-090 2008 CLRC-092 2008 CLRC-096

08A-085-C1 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-089-C2 08A-090-C5 08A-092-C1 08A-096-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.7 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
14.81 12.38 14.14 12.86 12.29 12.59 14.09 14.24 15.5 15.63 16 17.08

08A-0085-C1AS LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-0089-C2AS 08A-0090-C5AS 08A-0092-C1AS 08A-0096-C3AS
12/11/2008 8/16/2010 8/13/2010 11/12/2009 10/8/2009 10/9/2009 10/26/2009 10/21/2009 9/17/2008 9/11/2008 9/25/2008 9/24/2008

N N N N N N N N N N N N

0.011 0.007 0.022 J 0.06 J 0.047 J 0.015 J 0.012 J 0.0027 0.0118 0.000559 0.000365 0.00604 
0.00394    J  J  J  J  0.00201 7.35E-05 J 8.43E-05 0.00159 

0.000267 J 7E-05 0.00012 0.00037 J 0.0031 J 0.00028 J 0.00013 J 5.4E-05 6.49E-05 3.64E-06 U 3.58E-06 J 0.000228 
3.2E-05 U 7.2E-05 1.4E-05 U 2.7E-05 UJ 0.00054 J 0.00015 J 0.00016 J 2.5E-05 0.000135 1.94E-05 J 4.83E-06 J 2.04E-05 J
0.00169 0.0024 0.0021 0.013 J 0.013 J 0.0045 J 0.0041 J 0.00069 0.00269 0.000214 9.71E-05 0.00131 

3.05E-05 U 2.6E-05 U 1.5E-05 U 2.9E-05 UJ 0.00025 J 7E-05 J 7E-05 J 1.4E-05 7.94E-05 2.15E-06 U 1.1E-06 U 1.55E-05 J
8.82E-05 J 2.3E-05 U 1.3E-05 U 2.6E-05 UJ 0.00018 J 5.1E-05 J 3.5E-05 ZJ 2.8E-06 U 7.97E-05 2.13E-06 J 2.27E-06 J 2.74E-05 J
0.00109 0.0011 0.00039 0.0034 J 0.0046 J 0.0014 J 0.00084 J 0.00025 0.000824 5.7E-05 3.8E-05 0.000524 

0.000679 J 0.00028 J 0.00025 0.0018 J 0.0029 J 0.00038 J 0.00052 J 0.00016 J 0.00148 1.84E-05 J 8.8E-06 J 0.000501 
0.000525 J 0.00088 0.00085 0.0064 J 0.0052 J 0.0021 J 0.0019 J 0.00031 0.00104 0.0001 2.24E-05 0.000491 

0.0103 0.0069 0.019 0.06 J 0.055 J 0.018 J 0.016 J 0.0026 0.0102 0.000681 0.000302 0.00554 
0.00109    J  J  J  J  0.000824 5.7E-05 3.8E-05 0.000524 
0.000945 0.00014 0.00026 0.0012 J 0.0014 J 0.00051 J 0.00036 J 7.1E-05 0.000259 1.41E-05 J 4.36E-06 J 0.000151 
0.00212 0.0021 0.0035 0.016 J 0.017 J 0.0052 J 0.0036 J 0.00092 0.00338 0.000199 9.54E-05 0.00178 
0.0217    J  J  J  J  0.0106 0.000416 0.000316 0.00801 

0.00934 0.0068 0.0047 0.031 J 0.026 J 0.0096 J 0.0086 J 0.0016 0.0064 0.000491 0.000297 0.00342 
0.000168 J 0.00015 0.00011 0.0011 J 0.002 J 0.00039 J 0.00032 J 6.3E-05 0.00022 1.28E-05 J 5.15E-06 J 0.000164 
0.000693 7.9E-05 5.3E-05 0.00027 J 0.00059 J 0.00015 J 8E-05 J 2.7E-05 9.38E-05 3.84E-06 J 2.17E-06 J 0.000113 

0.016    J  J  J  J  0.00636 0.000252 0.000173 0.00398 
3.27E-05 U 4.9E-05 J 2.4E-05 J 0.00038 J 0.00038 J 7.7E-05 J 5.8E-05 J 2E-05 J 0.000169 5.28E-06 J 2.15E-06 J 5.24E-05 J

0.0103    J  J  J  J  0.0102 0.000681 0.000302 0.00554 
0.0069    J  J  J  J  0.00561 0.000262 0.00017 0.00325 

0.000567 7.3E-05 3.9E-05 0.00042 J 0.00069 J 0.00017 J 0.00012 J 2.7E-05 0.000104 2.09E-06 U 2.06E-06 J 7.83E-05 
0.000779 4.7E-05 4.1E-05 1.3E-05 UJ 0.00041 J 0.00011 J 5.9E-05 J 3E-05 0.000348 1.47E-05 J 4.2E-06 J 0.000176 
0.0103    J  J  J  J  0.0102 0.000681 0.000302 0.00554 

0.00109    J  J  J  J  0.000824 5.7E-05 3.8E-05 0.000524 
0.0103    J  J  J  J  0.0102 0.000681 0.000302 0.00554 

0.000479 0.0033 0.00075 0.0047 J 0.0052 J 0.0015 J 0.0015 J 0.0003 0.000553 9.52E-05 7.23E-05 0.000522 
3.15E-05 U 2.5E-05 U 1.4E-05 U 2.6E-05 UJ 1.1E-05 UJ 5.2E-06 UJ 6.5E-06 J 2.8E-06 U 1.36E-05 U 2.22E-06 U 1.14E-06 U 7.84E-06 U
0.000196 J 0.00013 EMPC-J 0.00029 0.00031 J 0.00035 J 0.00014 J 9.4E-05 J 2.3E-06 U 9.42E-05 J 6.32E-06 J 4.15E-06 J 4.77E-05 J
0.00119 J 0.0014 0.00064 0.0075 J 0.0066 J 0.0014 J 0.0015 J 0.00038 J 0.00398 7.05E-05 J 4.02E-05 0.00121 
2.7E-05 U 2.5E-05 U 1.4E-05 U 1.8E-05 UJ 0.00017 J 3.9E-06 UJ 4.9E-06 UJ 2.1E-06 U 1.16E-05 U 1.9E-06 U 9.73E-07 U 6.72E-06 U
2.91E-05 U 2.8E-05 U 3.2E-05 3E-05 UJ 0.00013 J 5.1E-05 J 4.1E-05 J 1.1E-05 1.26E-05 U 1.57E-06 J 1.08E-06 U 9.78E-06 J

0.00328 0.0029 0.0048 0.0064 J 0.005 J 0.0017 J 0.0024 J 0.00027 0.001 0.000167 6.64E-05 0.000585 
0.0179 0.0012 0.0022 1E-05 UJ 3.7E-06 UJ 0.0011 J 0.0014 J 0.00017 0.00424 0.000505 0.000214 0.0039 

0.00669 0.0062 0.012 0.022 J 0.012 J 0.0041 J 0.0056 J 0.00072 0.00219 0.000259 0.000115 0.00128 
0.0051 0.0057 0.0066 0.0067 J 0.0064 J 0.0022 J 0.0028 J 0.00028 0.0013 0.000182 7.49E-05 0.000763 
0.0212 0.013 0.034 0.04 J 0.029 J 0.0095 J 0.014 J 0.0017 0.00481 0.00058 0.000253 0.00321 
0.0212    J  J  J  J  0.00481 0.00058 0.000253 0.00321 

0.00705 4E-05 U 1.6E-05 U 6.3E-06 UJ 2.8E-06 UJ 3.7E-06 UJ 4.7E-06 UJ 4.9E-06 U 0.00141 0.000175 7.46E-05 0.00112 
0.000142 J 0.00038 0.00031 0.00084 J 0.00072 J 0.00023 J 0.00021 J 3.7E-05 0.000123 1.54E-05 J 6.48E-06 J 4.63E-05 J
7.74E-05 J 6.7E-05 J 4E-05 J 0.00049 J 0.00041 J 8.3E-05 J 8.9E-05 J 5.9E-07 U 0.000254 4.82E-06 J 1.36E-06 J 7.2E-05 

0.0338 0.021 0.048 0.076 J 0.053 J 0.017 J 0.021 J 0.0033 0.00709 0.000899 0.000356 0.00507 
0.00705 0.0052 0.0063 0.0095 J 0.0071 J 0.0022 J 0.0025 J 0.00066 0.00141 0.000175 7.46E-05 0.00112 
0.00795 0.0049 0.0085 0.014 J 0.0097 J 0.0031 J 0.0043 J 0.0006 0.00144 0.000165 7.29E-05 0.000851 
0.00137 0.00055 0.00042 0.0021 J 0.01 J 0.00091 J 0.00049 J 0.00043 0.000262 J 1.66E-05 J 1.13E-05 0.000701 
0.000835 0.00024 0.00023 0.00064 J 0.001 J 0.0002 J 0.00016 J 0.00011 8.52E-05 J 3.99E-06 U 2.95E-06 J 0.000121 
0.0202 0.02 0.033 J 0.066 J 0.042 J 0.012 J 0.016 J 0.0021 0.00612 0.000824 0.000331 0.00403 

0.000299 J 0.00035 J 0.00029 J 0.00044 J 0.00076 J 0.00018 J 0.00017 J 4.8E-05 0.000125 1.09E-05 J 4.46E-06 J 0.000119 
0.0212    J  J  J  J  0.00481 0.00058 0.000253 0.00321 
0.0011 3.7E-05 U 1.5E-05 U 7.7E-06 UJ 3.3E-06 UJ 4.3E-06 UJ 1.9E-05 J 5.2E-06 U 0.000399 3.37E-05 J 1.22E-05 J 0.000726 
0.0179 0.011 0.015 0.0022 J 2.3E-06 UJ 0.0058 J 0.0083 J 0.0009 0.00424 0.000505 0.000214 0.0039 

0.000901 J 0.0042 0.00072 0.0035 J 0.015 J 0.0097 J 0.0027 J 0.00042 0.000656 0.00156 0.000122 0.00119 
0.681 0.559 0.628 1.34 4.04 0.407 0.4 0.0685 0.228 0.0284 0.0104 0.172 
0.617 0.532 0.551 1.26 3.98 0.386 0.373 0.0646 0.217 0.0269 0.0099 0.164 

2.56E-05 1.2E-05 1.12E-05 2.85E-06 1.82E-05 6.34E-06 7.44E-06 1.44E-06 2.76E-06 1.56E-06 2.05E-08 7.58E-06 
2.58E-05 1.22E-05 1.14E-05 6.73E-06 1.84E-05 6.39E-06 7.50E-06 1.46E-06 2.77E-06 1.56E-06 1.42E-07 7.58E-06
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-085 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 2008 CLRC-089 2008 CLRC-090 2008 CLRC-092 2008 CLRC-096

08A-085-C1 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-089-C2 08A-090-C5 08A-092-C1 08A-096-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.7 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR PR PR PR PR
14.81 12.38 14.14 12.86 12.29 12.59 14.09 14.24 15.5 15.63 16 17.08

08A-0085-C1AS LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D 08A-0089-C2AS 08A-0090-C5AS 08A-0092-C1AS 08A-0096-C3AS
12/11/2008 8/16/2010 8/13/2010 11/12/2009 10/8/2009 10/9/2009 10/26/2009 10/21/2009 9/17/2008 9/11/2008 9/25/2008 9/24/2008

N N N N N N N N N N N N

0.000243 0.00079 0.00026 0.0022 J 0.0024 J 0.00055 J 0.00046 J 0.00017 0.000408 3.06E-05 6.6E-06 0.000276 
0.00509 0.02 J 0.0034 J 0.037 J 0.043 J 0.0094 J 0.0086 J 0.0025 J 0.0105 0.000701 0.000503 0.0051 
0.0239 0.03 EMPC-J 0.014 J 0.15 J 0.19 J 0.046 J 0.043 J 0.0077 ZJ 0.0418 0.00171 0.00138 0.0224 
0.22 0.14 J 0.29 J 0.41 J 0.3 J 0.094 J 0.13 ZJ 0.018 ZJ 0.049 0.00656 0.00259 0.0355 

0.0997 0.052 EMPC-J 0.079 J 0.36 J 0.39 J 0.11 J 0.084 ZJ 0.02 0.0704 0.0038 0.00232 0.043 
0.264 0.18 0.19 0.24 ZJ 0.52 ZJ 0.076 ZJ 0.082 ZJ 0.012 ZJ 0.0328 0.00666 0.00192 0.0334 
0.0555 0.1 EMPC-J 0.038 J 0.11 J 1.2 J 0.04 ZJ 0.03 ZJ 0.0059 ZJ 0.0156 0.00323 0.000932 0.0208 

0.00928 0.029 J 0.0068 0.029 J 1.1 J 0.012 J 0.012 J 0.0019 0.00535 0.00217 0.000409 0.00842 
0.00193 0.0074 0.0015 0.0069 J 0.27 J 0.004 J 0.0088 J 0.00073 0.00119 0.00194 0.00023 0.0016 

0.0013 U 0.058 U 0.052 U 0.096 UJ 0.094 UJ 0.075 UJ 0.17 UJ 0.053 U 0.002 UJ 0.00054 UJ 0.00049 U 0.0018 UJ
0.0013 U 0.058 U 0.052 U 0.096 UJ 0.094 UJ 0.075 UJ 0.17 UJ 0.053 U 0.002 UJ 0.00054 UJ 0.00049 U 0.0018 UJ
0.0013 U 0.058 U 0.052 U 0.096 UJ 0.094 UJ 0.075 UJ 0.17 UJ 0.053 U 0.002 UJ 0.00054 UJ 0.00049 U 0.0018 UJ
0.0094 JN 0.058 U 0.1 0.39 J 0.59 J 0.25 J 0.29 J 0.091 0.069 JN 0.00054 UJ 0.0026 JN 0.043 JN
0.0013 U 0.058 U 0.052 U 0.096 UJ 0.094 UJ 0.075 UJ 0.17 UJ 0.053 U 0.002 UJ 0.00054 UJ 0.00049 U 0.0018 UJ
0.019 JN 0.59 0.23 0.54 J 1 J 0.47 J 0.27 J 0.091 0.057 JN 0.00054 UJ 0.0015 JN 0.075 JN

0.0096 JN 0.27 0.063 0.19 J 0.43 J 0.15 J 0.17 UJ 0.053 U 0.026 JN 0.00054 UJ 0.0012 JN 0.036 JN
0.0013 U 0.058 U 0.052 U 0.096 UJ 0.094 UJ 0.075 UJ 0.17 UJ 0.053 U 0.002 UJ 0.00054 UJ 0.00049 U 0.0018 UJ
0.0013 U 0.058 U 0.052 U 0.096 UJ 0.094 UJ 0.075 UJ 0.17 UJ 0.053 U 0.002 UJ 0.00054 UJ 0.00049 U 0.0018 UJ
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg
E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-112 2008 CLRC-113 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D

08A-112-C2 08A-113-C1 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

SR SR PR PR PR PR PR PR PR PR
15.55 15.55 15.5 15.85 17.35 15.24 15.53 15.59 17.05 16.55

08A-0112-C2AS 08A-0113-C1AS LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
9/16/2008 9/17/2008 11/12/2009 10/26/2009 10/20/2009 10/29/2009 10/29/2009 10/28/2009 10/20/2009 10/21/2009

N N N N N N N N N N

0.000272 3.63E-05 J 4.7E-06 U 3.4E-05 0.00028 J 6.5E-07 U 4.5E-05 J 9E-05 J 0.0034 J 0.00013 
5.75E-05 2.5E-05 J 1.2E-05 J 6.2E-06 J 3.7E-05 J 4.9E-06 J 1E-05 J 1.5E-05 J 0.00072 J 4.6E-06 U
6.8E-05 J 3.7E-05 J 9.9E-06 U  J
0.00576 0.00217 J J
0.000283 9.44E-05 J 6.9E-05 8.8E-05 0.00023 5.3E-05 9.4E-05 J 0.00018 0.005 0.00027 
3.51E-05 J 8.71E-06 U 8.7E-06 U 2.6E-05 6.9E-05 1.8E-05 1.7E-05 J 6.4E-05 0.00077 0.00011 
6.67E-06 U 6.62E-06 U 4E-06 U 5.3E-06 2.8E-05 J 6.7E-06 2.6E-06 J 1.9E-05 3.2E-05 3.1E-05 

0.00307 0.000931 0.00036 0.00067 0.0013 0.00047 0.00091 J 0.0011 0.075 J 0.0012 
5.6E-06 U 6.18E-06 U 5.9E-06 U 1.6E-06 U 2.2E-05 U 8.4E-07 U 5.2E-07 UJ 3.7E-07 U 2.4E-05 U 5.5E-06 U
0.000442 0.000156 J 3.1E-05 6.4E-05 0.00012 4.4E-05 7.5E-05 J 0.0001 0.0077 0.00012 
0.00022 8.8E-05 J J
0.00468 0.00169 5.3E-05 0.0001 0.00019 6.8E-05 0.00011 J 0.00016 0.01 0.0002

0.000115 J 7.11E-05 J 4.4E-06 UJ 0.00074 J 0.0015 1.9E-06 U 3.5E-07 UJ 0.00076 J 0.0047 J 0.0022 J
0.00864 0.0032 0.0012 0.0026 0.0035 0.0013 0.0023 J 0.0033 0.2 J 0.0041

6.27E-06 U 6.22E-06 U 4.6E-06 U 1.3E-06 U 2.4E-05 U 6.9E-07 U 4.3E-07 U 2.9E-06 ZJ 1.9E-05 U 4.6E-06 U
6.81E-06 U 6.76E-06 U 6.2E-06 U 1.6E-06 U 2.2E-05 U 8.4E-07 U 5.3E-07 UJ 4E-07 U 2.3E-05 U 5.8E-06 U

0.00576 0.00217 J J
0.000132 5.26E-05 J 5.9E-06 U 3.1E-05 7.2E-05 2.6E-05 5.1E-05 J 6E-05 0.0045 6.1E-05 
0.00864 0.0032 6.5E-06 U 3.6E-05 2.2E-05 U 7.6E-07 U 4E-05 J 3.5E-07 U 2.1E-05 U 9.7E-05 
0.00146 0.000496 J
0.00146 0.000496 7.8E-05 6.9E-05 0.00014 J 8.7E-07 U 5.9E-05 J 0.00013 2.8E-05 U 0.00016 
0.00573 0.00185 0.00066 0.0015 0.0031 0.001 0.0019 J 0.0026 0.18 J 0.0029
0.00468 0.00169 J J
0.000274 0.000151 3.9E-05 J 6.5E-05 J 0.0002 J 3.9E-05 J 0.0001 J 7.3E-05 J 0.0016 J 0.00018 J

6.45E-06 U 6.4E-06 U 5.8E-06 U 4.9E-06 ZJ 2.1E-05 U 8.1E-07 U 4.4E-06 ZJ 9.3E-06 2.3E-05 U 1.3E-05 
6.5E-06 U 6.45E-06 U 4.9E-06 U 1.3E-06 U 2.4E-05 U 7.1E-07 U 4.2E-07 U 3.3E-06 J 1.9E-05 U 3.4E-06 
0.000111 4.2E-05 J 6.7E-06 U 3E-05 2.6E-05 UJ 2E-05 3.6E-05 J 4.1E-05 0.0024 4.6E-05 
9.97E-05 3.72E-05 J 2.6E-05 3.7E-05 6.5E-05 2.3E-05 5E-05 J 6E-05 0.0027 6.1E-05
0.00022 8.8E-05 J
0.00468 0.00169 J J

2.28E-05 J 9.83E-06 J 1.6E-05 U 1.3E-05 J 2.1E-05 J 8.4E-06 J 1E-05 J 1.5E-05 0.00036 J 1.8E-05 J
8.71E-06 J 6.11E-06 U 6.2E-06 U 2.1E-06 U 2.7E-05 U 9.2E-07 U 6E-07 U 4.4E-07 U 3E-05 U 5.9E-06 U

0.0012 0.000476 0.0002 0.00058 0.00073 0.00029 0.00036 J 0.00063 0.034 J 0.00063
0.00752 0.00321 0.0013 0.0027 0.0048 0.0015 0.0019 J 0.0035 0.15 J 0.0039
0.000274 0.000151  J  J  J  J  J  J  J  J
0.000412 0.000175 0.00011 0.0002 0.00028 0.0001 0.00013 J 0.00023 0.011 0.00028
5.82E-05 J 3.37E-05 J 7.7E-06 U 3.6E-05 5E-05 1.9E-05 2.7E-05 J 4.4E-05 0.0029 5.4E-05 
0.00223 0.00101 0.00047 0.00092 0.0013 0.00046 0.00064 J 0.0011 0.053 J 0.0014
5.84E-05 3.68E-05 J 5.9E-05 4.8E-05 7.7E-05 2.4E-05 3E-05 J 6.1E-05 0.0019 6.7E-05
0.000301 0.000144 J 7.5E-05 ZJ 0.00018 0.00026 9.6E-05 0.00013 J 0.00024 0.012 0.00024 
0.00183 0.000941 0.00061 0.00099 0.0015 J 0.00043 0.00062 J 0.0012 0.043 J 0.0015 
0.000666 0.000336 0.00016 0.00034 0.00062 J 0.00016 0.00024 J 0.00044 0.022 0.00054
0.000281 0.000123 J 3.2E-05 ZJ 0.00012 0.00021 7E-05 8.2E-05 J 0.00014 0.0083 0.00015 
0.00752 0.00321 J J

7.27E-05 J 4.15E-05 J 1.7E-05 ZJ 5.4E-05 8.2E-05 2.7E-05 3.5E-05 J 6.3E-05 0.0033 5.6E-05 
3.35E-06 U 4.43E-06 U 4.2E-06 U 1.4E-06 U 2.3E-06 U 1.5E-06 U 2.8E-07 U 3.1E-07 U 2.6E-06 U 6.8E-07 U
7.27E-05 J 4.15E-05 J  ZJ  J
0.00125 0.000634 0.00025 0.00045 0.00078 0.00025 0.00033 J 0.00062 0.025 0.00072

1.01E-05 U 1.16E-05 U 6E-06 U 8.3E-07 U 1E-06 U 7E-07 U 3.9E-07 UJ 2.8E-07 U 1.3E-06 U 9.8E-07 U
0.000301 0.000144 J 5.4E-06 U 5.4E-06 ZJ 9.2E-07 U 6.2E-07 U 3.9E-06 J 2.5E-07 U 1.2E-06 U 6.3E-06 
0.000203 0.000115 7E-05 0.00013 0.0002 6.5E-05 9.1E-05 J 0.00017 0.0075 0.0002

8.54E-06 U 7.99E-06 U 5.1E-06 U 6.9E-07 U 7.1E-07 U 6E-07 U 3.1E-07 UJ 2.2E-07 U 0.0001 8E-07 U
0.00077 0.000414 0.00021 0.00038 0.00059 0.00017 0.00023 J 0.00045 0.016 0.00048
0.00453 0.00236 0.0011 0.0021 0.0032 0.00096 0.0014 J 0.0026 0.094 J 0.0025

1.19E-05 U 1.12E-05 U 5.6E-06 U 4.8E-06 1.3E-05 2.6E-06 ZJ 2.2E-06 J 9.1E-06 7.7E-05 1.2E-05 
0.00453 0.00236 J J
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg
E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-112 2008 CLRC-113 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D

08A-112-C2 08A-113-C1 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

SR SR PR PR PR PR PR PR PR PR
15.55 15.55 15.5 15.85 17.35 15.24 15.53 15.59 17.05 16.55

08A-0112-C2AS 08A-0113-C1AS LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
9/16/2008 9/17/2008 11/12/2009 10/26/2009 10/20/2009 10/29/2009 10/29/2009 10/28/2009 10/20/2009 10/21/2009

N N N N N N N N N N

0.00113 0.000685 0.0011 J 0.00053 J 0.0014 J 0.00025 J 0.0008 J 0.00078 J 0.012 J 0.0017 J
8.33E-06 U 7.79E-06 U 3.5E-06 U 5.4E-06 1.7E-05 4.5E-07 U 2.6E-06 J 1.1E-05 0.00013 1.4E-05 

0.00183 0.000941   J   J   J
8.49E-06 U 7.95E-06 U 4.4E-06 U 4.5E-06 9.7E-06 5.3E-07 U 2.8E-06 J 9.2E-06 0.00017 1.3E-05 

0.0049 0.00235 0.00094 J 0.0022 0.0037 0.0011 0.0016 J 0.003 0.1 J 0.0032 
9.9E-06 U 1.66E-05 J 7.6E-06 U 3.5E-05 7E-05 1.6E-05 2E-05 J 5.6E-05 0.0011 8.6E-05 
8.1E-06 U 7.58E-06 U 5.2E-06 U 1.7E-06 ZJ 5.7E-06 5.2E-07 U 1.6E-06 J 3.9E-06 J 9.9E-07 U 3.8E-06 ZJ
0.000847 0.000254 0.00014 0.0003 0.00054 0.00021 0.00026 J 0.00046 0.027 0.00044
0.000847 0.000254 J
0.000729 0.000314 0.00015 0.00029 0.00045 0.00017 0.0002 J 0.00037 0.019 0.00037
5.87E-05 2.24E-05 J 1.2E-05 U 3.2E-06 U 5.6E-05 J 1.2E-05 2.2E-05 J 3.9E-05 0.00084 2.5E-06 U
0.0013 0.000994 0.00023 0.00026 0.00096 0.00016 0.00025 J 0.00039 0.018 0.00075

0.00752 0.00321 4E-06 U 6.5E-07 U 7.5E-07 U 5.4E-07 U 3E-07 U 2.1E-07 U 1.1E-06 U 7.2E-07 U
6.67E-06 U 7.7E-06 U 5.5E-06 U 7.6E-07 U 6.5E-07 U 6.4E-07 U 3.6E-07 U 2.5E-07 U 1.2E-06 U 8E-07 U
6.62E-06 U 7.85E-06 J 9.2E-06 U 1.2E-05 1.8E-05 J 5.2E-06 6.6E-06 J 1.1E-05 0.00051 1.3E-05 

0.00752 0.00321 J J
0.000486 0.000226 9.9E-05 0.0002 0.00028 9.5E-05 0.00013 J 0.00024 0.0099 0.00026

7.33E-06 U 8.46E-06 U 6.8E-06 U 7.9E-07 U 6.9E-07 U 6.6E-07 U 3.6E-07 U 3.5E-06 J 1.3E-06 U 4.7E-06 
0.0012 0.000476 J J

0.000243 9E-05 6.5E-05 0.00014 0.0002 6.6E-05 9E-05 J 0.00017 0.0082 0.00017
0.0049 0.00235  J  J  J

3.05E-05 J 2.56E-05 J 1.8E-05 U 5.2E-06 U 4.2E-06 U 2.6E-06 U 2.7E-06 U 2.5E-06 U 1.8E-05 U 3.5E-06 U
0.00178 0.00112 6.9E-06 U 0.00028 0.0012 J 0.00024 0.00038 J 0.00051 0.019 0.0011 
0.00207 0.000837 0.00029 J 0.00053 J 0.00085 0.00028 J 0.00039 J 0.00076 J 0.017 0.00071 J
0.000536 0.000234 0.00014 0.00021 0.00033 9.8E-05 0.00015 J 0.00028 0.0064 0.00027
0.000302 0.000149 0.0001 0.00013 0.00019 5.8E-05 8.5E-05 J 0.00017 0.0034 0.00016
0.000536 0.000234 J
0.00216 0.000947 0.00048 0.00081 0.0012 0.00031 0.00054 J 0.00099 0.022 0.00098
5.4E-05 3.3E-05 J 9.7E-06 U 3.8E-05 5.1E-05 1.5E-05 2.5E-05 J 4.5E-05 0.001 5E-05 

0.000166 0.000112 4.6E-05 8.2E-05 0.00017 3.7E-05 5.2E-05 J 0.00011 0.0026 0.00011
0.00107 0.000496 0.00028 0.00043 0.00064 0.00018 0.0003 J 0.00056 0.012 0.00054
0.000324 0.000189 9E-05 0.00015 0.00025 6.6E-05 9.8E-05 J 0.0002 0.0042 0.00021
0.000693 0.000431 0.00017 0.00033 0.00053 0.00014 0.00022 J 0.00041 0.01 0.00041
0.00376 0.00235 5.1E-06 U 0.00057 0.0013 0.00043 0.00067 J 0.00096 0.037 J 0.00046 
0.00526 0.00198 0.0013 0.0022 0.0036 0.001 0.0015 J 0.0029 0.059 J 0.0028

1.37E-05 J 8.66E-06 U 8.5E-06 U 7.1E-06 1.1E-05 J 1.5E-06 U 5.6E-06 J 1.1E-05 0.00041 8.5E-06 
7.81E-06 U 8.42E-06 U 7.2E-06 U 7E-06 8.5E-06 J 1.3E-06 U 4.1E-06 J 7.7E-06 0.00014 6.7E-06 

0.00131 0.000632 0.00039 0.0005 0.00065 0.00018 0.00034 J 0.0006 0.013 0.00063
6.63E-06 U 7.15E-06 U 2.2E-06 U 2.5E-06 3.3E-06 J 7.1E-07 U 1.5E-06 J 3.3E-06 J 2.1E-05 6.4E-07 U

0.00131 0.000632 6.8E-06 U 7.9E-05 0.00012 3.1E-05 5.2E-05 J 9.4E-05 0.0017 9.7E-05 
6.44E-06 U 6.94E-06 U 2.2E-06 U 5.1E-07 U 5.7E-07 U 6.8E-07 U 2.5E-07 U 2.8E-07 U 9.6E-07 U 6.4E-07 U

0.00252 0.00124 0.00068 0.0012 0.0015 0.00041 0.00085 J 0.0013 0.027 0.0013
5.75E-06 U 6.14E-06 U 2.4E-06 U 2.7E-06 5.6E-06 6.5E-07 U 1.6E-06 J 4.6E-06 J 2.2E-05 5.3E-06 
4.68E-05 J 2.72E-05 J 1.7E-05 U 3.1E-05 5.3E-05 1.4E-05 2.1E-05 J 4E-05 0.00092 4.2E-05 
0.000649 0.000333 7.8E-06 U 9.9E-05 0.00055 J 8E-05 0.00018 J 0.0002 0.0057 0.00041 
0.000395 0.000164 9.3E-05 J 0.00013 J 0.00022 7.5E-05 J 9.4E-05 J 0.0002 J 0.0043 0.00019 J
7.16E-05 4.1E-05 J 6.6E-06 U 3.2E-05 4.9E-05 1.6E-05 ZJ 2.1E-05 J 4.3E-05 0.00091 3.8E-05 

6.84E-06 U 7.37E-06 U 6.4E-06 U 3.2E-06 U 1E-06 U 1.2E-06 U 1.1E-06 U 1.2E-06 U 1E-05 U 1.9E-06 U
0.00526 0.00198 J J
0.00108 0.000633 0.0003 J 0.00064 0.00068 0.00021 0.00033 J 0.0006 0.011 0.00052
0.000456 0.000216 9.6E-05 0.00021 0.00025 7.4E-05 0.00012 J 0.00022 0.0044 0.0002
0.000587 0.000291 0.00017 0.00024 0.00033 0.00012 0.00015 J 0.0003 0.0057 0.00028
2.1E-05 J 1.95E-05 J 5.3E-06 U 1.6E-05 2.2E-05 5.8E-06 ZJ 1.2E-05 J 2.2E-05 0.00033 2E-05 
0.00159 0.000787 0.00047 0.00086 0.00093 0.0003 0.0004 J 0.00081 0.014 0.00063
0.00159 0.000787 J

1.22E-05 J 1.41E-06 U 2.8E-06 U 3E-05 9.3E-05 J 7.7E-06 9.3E-06 J 2.3E-05 0.0002 2.8E-05 
0.00576 0.00336 0.0011 0.0012 0.0037 J 0.00096 0.0016 J 0.0021 0.044 J 0.0041 
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg
E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-112 2008 CLRC-113 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D

08A-112-C2 08A-113-C1 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

SR SR PR PR PR PR PR PR PR PR
15.55 15.55 15.5 15.85 17.35 15.24 15.53 15.59 17.05 16.55

08A-0112-C2AS 08A-0113-C1AS LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
9/16/2008 9/17/2008 11/12/2009 10/26/2009 10/20/2009 10/29/2009 10/29/2009 10/28/2009 10/20/2009 10/21/2009

N N N N N N N N N N

0.000128 6.18E-05 7.5E-05 9E-05 9.8E-05 3.2E-05 4.6E-05 J 9E-05 0.002 9.1E-05
0.000134 8.23E-05 7.3E-05 0.00011 0.0001 3.3E-05 6.1E-05 J 0.0001 0.0019 9.5E-05
0.000453 0.000246 0.00019 0.00031 0.0003 8.4E-05 0.00027 J 0.00028 0.0031 0.00021
0.000881 0.000441 0.00027 0.0005 0.00055 0.00017 0.00023 J 0.00049 0.0076 0.00035

7.17E-06 U 7.75E-06 U 5.4E-06 U 1.6E-06 U 8.8E-07 U 5.2E-07 U 7.6E-07 U 7.8E-07 U 1.3E-06 U 7.5E-07 U
3.9E-05 J 3.24E-05 J 1.4E-05 U 3.1E-05 4.2E-05 1.5E-05 1.9E-05 J 3.9E-05 0.00064 3.4E-05 
0.000694 0.00045 0.00073 0.0013 J 0.0011 0.00021 J 0.0004 J 0.00099 0.0049 0.00055 
5.95E-05 4.21E-05 J 5.4E-05 0.00012 7.4E-05 J 2.1E-05 3.8E-05 J 8.9E-05 0.00062 4.7E-05 
0.000215 0.000134 0.00031 0.00057 0.00048 8.7E-05 0.00017 J 0.00044 0.0014 0.00022
0.00155 0.00135 0.00032 0.00042 0.0012 0.00024 0.00033 J 0.0006 0.027 0.0012
0.0014 0.00104 0.0003 0.00036 0.00099 J 0.00023 0.00037 J 0.00055 0.016 0.00095

3.65E-06 U 4.37E-06 U 1.4E-05 U 7.5E-07 ZJ 3.4E-06 J 1.9E-06 U 8.7E-07 J 1.2E-06 J 5.3E-05 1.3E-06 U
5.56E-06 U 4.08E-05 J 2.3E-05 1.3E-05 4.8E-05 8.9E-06 1.1E-05 J 2.1E-05 0.0007 3.9E-05

0.00104 0.000436 8.9E-05 9.4E-05 0.00041 J 0.00012 0.00021 J 0.0002 0.0034 0.00037 
0.0015 0.000711 0.00021 0.00019 0.00063 J 0.00019 0.00036 J 0.00034 0.0084 0.00068

0.000395 0.000205 4.9E-06 U 8E-05 0.0003 6.5E-05 0.00012 J 0.00013 0.0034 0.00021 
0.00576 0.00336   J   J   J
0.0015 0.000711 J J

6.28E-05 2.2E-05 J 0.0002 8.2E-05 0.00024 J 1.9E-05 4.3E-05 J 8.7E-05 0.0013 J 0.00018 
0.00376 0.00235 5.1E-06 U  J  J
0.00476 0.00283 0.0009 0.00079 0.0024 J 0.00063 0.0011 J 0.0013 0.04 J 0.0028 
0.00143 J 0.000755 J 0.00029 0.00024 0.0012 J 0.00027 0.00038 J 0.00045 0.012 0.0011 
0.00155 0.00135 J

2.19E-05 J 1.36E-05 J 2E-05 U 4.1E-06 2.2E-05 J 6.2E-06 7.9E-06 J 9.5E-06 0.00017 1.6E-06 U
5.36E-05 4.9E-05 J 2.2E-05 U 8.1E-05 0.00016 2.4E-05 3.4E-05 J 8.1E-05 0.00094 0.00032 

3.57E-06 U 4.27E-06 U 1.6E-05 U 3.1E-06 9.7E-06 J 2E-06 U 1.4E-06 J 6.5E-07 U 6.3E-06 U 4.5E-05 
0.00127 0.000807 0.0005 0.00058 0.0015 J 0.0003 0.00076 J 0.00091 0.015 J 0.0018 

3.77E-06 U 4.51E-06 U 2E-05 U 1.6E-06 U 7.2E-06 J 2.3E-06 U 1.8E-06 J 7.6E-07 U 4.1E-05 1.5E-06 U
2.15E-05 J 1.49E-05 J 1.3E-05 U 1.2E-06 U 3.6E-05 1.6E-06 U 4.8E-07 U 5.6E-07 U 9.7E-05 1.2E-05 
0.00154 0.000428 4.2E-06 UJ 0.00015 J 0.00068 J 0.0001 J 0.00029 J 0.00031 J 0.019 J 0.0004 J
0.00427 0.00172 0.00065 0.00044 0.0015 0.00045 0.00083 J 0.00099 0.016 0.0019
0.00427 0.00172 8.8E-05 ZJ 7.8E-05 0.0002 5.6E-05 0.00012 J 0.00014 0.0038 0.00026 
0.00203 0.000818 0.00047 0.0003 0.00095 0.00028 0.00057 J 0.00064 0.0099 0.0012
0.000236 0.000115 6.7E-05 3.1E-05 0.00011 4E-05 6.2E-05 J 6.7E-05 0.0018 0.00011
0.00786 0.003 0.0014 0.0011 0.0039 0.0011 0.002 J 0.0028 J 0.063 J 0.0051
0.0017 0.000653 0.00032 0.00018 0.00044 0.00015 0.00028 J 0.0003 0.0055 0.00063

0.000504 0.000221 0.00016 7.9E-05 0.00028 7.7E-05 0.00012 J 0.00016 0.0023 0.00043
0.00786 0.003 J J J
0.00108 0.000524 0.00029 0.00013 0.00046 0.00013 0.00023 J 0.00029 0.0074 0.00056
0.0049 0.00184 0.00077 0.00059 0.0025 J 0.00064 0.0011 J 0.0015 0.031 0.0028

1.63E-05 J 1.04E-05 J 4.6E-06 U 5.3E-06 J 1.3E-05 J 4.2E-06 J 3.1E-07 UJ 1E-05 J 0.00076 J 1.5E-05 J
0.0014 0.000504 0.00043 0.00023 0.00091 0.00024 0.00036 J 0.00057 0.0067 0.0013
0.0017 0.000653 0.00023 0.00015 0.00088 0.00015 0.00016 J 0.00055 0.002 0.0015
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Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg
E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (b) PCB mg/kg
E1668A PCBs, TOTAL (Non-DLC) (b) PCB-NonDLC mg/kg
E1668A PCB TEQ (c) PCBTEQ-HH mg/kg
E1668A PCB TEQ (KM) (d) PCBTEQ-HH-KM mg/kg

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-112 2008 CLRC-113 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D

08A-112-C2 08A-113-C1 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

SR SR PR PR PR PR PR PR PR PR
15.55 15.55 15.5 15.85 17.35 15.24 15.53 15.59 17.05 16.55

08A-0112-C2AS 08A-0113-C1AS LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
9/16/2008 9/17/2008 11/12/2009 10/26/2009 10/20/2009 10/29/2009 10/29/2009 10/28/2009 10/20/2009 10/21/2009

N N N N N N N N N N

0.00876 0.00354 0.0015 0.001 0.0035 0.0011 0.0019 J 0.0024 0.11 J 0.0049 
0.0014 0.000504 J

2.93E-05 J 9.85E-06 U 2.6E-06 UJ 1.5E-05 0.00011 J 2.3E-05 1.4E-05 J 5.8E-05 0.00018 0.00014 
6.66E-05 8.89E-05 1.2E-05 U 1.8E-05 ZJ 3.8E-05 2.3E-05 2.7E-05 J 2.9E-05 0.0009 4.2E-05 
0.00267 0.00126 0.00039 0.00047 0.00092 0.00032 0.00067 J 0.00068 0.018 0.00097

2.57E-05 J 1.33E-05 J 1.3E-05 U 4.5E-06 ZJ 1.9E-05 2.5E-06 U 1E-05 J 1.2E-05 0.00014 1.5E-05 
1.22E-05 J 1.45E-05 J 1.1E-05 U 4.9E-06 2.7E-06 U 2.3E-06 U 5.3E-06 J 7.7E-06 1.2E-05 U 1.4E-05 
0.000578 0.000279 0.00013 0.00011 0.00038 9.1E-05 0.00015 J 0.00021 0.0027 0.00037
0.000711 0.000335 3.5E-06 UJ 0.0001 J 0.00029 J 5.3E-05 J 0.00012 J 0.00012 J 0.0066 J 0.00025 J
0.00124 0.000658 0.00028 0.00018 0.00033 0.00015 0.0003 J 0.00028 0.0099 0.00042
0.00977 0.00429 0.0014 0.0014 0.0034 0.0012 0.0023 J 0.0026 0.12 J 0.004
0.000578 0.000279 J
0.000193 8.9E-05 3.6E-05 3.1E-05 0.00011 2.7E-05 5.1E-05 J 6.2E-05 0.0014 9.7E-05
0.00284 0.00124 0.00052 0.00038 0.0014 0.00035 0.00064 J 0.00077 0.018 0.0013
0.00786 0.003 J J J
0.0063 0.00266 0.00083 0.00095 0.0021 0.00072 0.0015 J 0.0016 0.037 J 0.0023

0.000155 8E-05 3.6E-05 3.2E-05 0.00011 2.7E-05 4.3E-05 J 6.2E-05 0.00097 8.4E-05
3.12E-05 J 1.32E-05 J 8.3E-06 U 8.8E-06 0.00011 J 6.5E-06 ZJ 1.1E-05 J 2.8E-05 7.4E-05 4.5E-05 

0.0049 0.00184 J J
4.55E-05 J 2.61E-05 J 9.5E-06 J 9.7E-06 J 3.2E-05 4.6E-06 J 1.2E-05 J 1.9E-05 J 0.0012 J 4.1E-05 J
0.00977 0.00429 J J
0.00427 0.00172 J

4.51E-05 J 2.18E-05 J 1.1E-05 U 1.1E-05 3.8E-05 9.4E-06 1.8E-05 J 2.4E-05 0.00015 4.2E-05 
0.000236 0.000115 5.4E-06 U 1E-05 3.3E-05 8.4E-07 U 8E-06 J 2.3E-05 8.4E-07 U 4E-05 
0.00977 0.00429 J J
0.000578 0.000279 J
0.00977 0.00429 J J
0.000653 0.000265 0.00016 0.00025 0.00047 0.00011 0.00026 J 0.00034 0.0049 0.00097

6.48E-06 U 7.47E-06 U 1.1E-05 U 3.9E-06 U 3E-06 U 2.4E-06 U 1.6E-06 U 1.1E-06 U 1.3E-05 U 3E-06 U
5.37E-05 2.58E-05 J 9.4E-06 U 1.3E-05 3.2E-05 2E-06 U 1.7E-05 J 2.1E-05 0.00085 ZJ 2.5E-05 
0.00137 0.00105 3.4E-06 UJ 0.00036 J 0.00088 J 0.00014 J 0.00029 J 0.00049 J 0.031 J 0.00083 J

5.55E-06 U 6.4E-06 U 7.8E-06 U 2.8E-06 U 9.9E-06 J 1.7E-06 U 1.2E-06 U 8.1E-07 U 9.5E-06 U 2.3E-06 U
1.13E-05 J 6.75E-06 U 1.3E-05 U 5.6E-06 1.4E-05 J 2.2E-06 U 1.1E-05 J 9.9E-06 0.0003 1E-05 
0.00121 0.000445 0.00015 0.00023 0.00041 0.00015 0.0003 J 0.00034 0.022 0.00043
0.00373 0.00134 9.6E-05 0.00013 0.00016 J 6.9E-05 0.00013 J 0.00016 0.0095 0.00027 
0.00183 0.000749 0.00037 0.0005 0.00088 0.0003 0.00057 J 0.00077 0.052 J 0.0014
0.00146 0.000496 0.00012 0.00027 0.00056 0.00021 0.00038 J 0.00039 0.027 0.00043
0.00468 0.00169 0.00062 0.0011 0.0023 0.00076 0.0014 J 0.0019 0.13 J 0.0025
0.00468 0.00169 J J
0.00108 0.000416 7.6E-06 U 2E-06 U 3.3E-05 U 1.1E-06 U 6.7E-07 U 4.9E-07 U 2.8E-05 U 7E-06 U
0.00011 4.82E-05 J 2.2E-05 ZJ 2.4E-05 4.6E-05 1.7E-05 ZJ 4.1E-05 J 3.9E-05 0.0016 5.1E-05 
8.31E-05 5.44E-05 2.1E-05 J 1.3E-06 U 5E-05 9.1E-06 J 1.8E-05 J 3E-05 J 0.0021 J 5E-05 J
0.00576 0.00217 0.00099 0.0018 0.0034 0.0012 0.002 J 0.0032 0.2 J 0.0042
0.00108 0.000416 0.00015 ZJ 0.00029 0.00074 0.00016 0.0003 J 0.00049 0.019 0.00073
0.00095 0.000415 0.00022 0.00038 0.00067 0.00023 0.0004 J 0.00064 0.038 J 0.0008
6.8E-05 J 3.7E-05 J 9.9E-06 U 7.2E-05 0.0002 8.4E-05 4.1E-05 J 0.00019 0.0014 0.00028 

3.49E-05 J 9.93E-06 U 7.5E-06 U 1.9E-05 6.8E-05 1.3E-05 1.7E-05 J 4.8E-05 0.0006 7.3E-05 
0.00502 0.00206 0.00092 0.0015 0.0025 0.00083 J 0.0015 J 0.0023 0.15 J 0.004 
6.67E-05 2.54E-05 J 1.2E-05 2.1E-05 6.8E-05 J 1.5E-05 2.5E-05 J 4.9E-05 0.0011 8.1E-05 
0.00468 0.00169 J J
0.000283 9.44E-05 J 8.7E-06 U 1.9E-06 U 2.7E-05 U 1.1E-06 U 3.6E-06 ZJ 4.9E-07 U 2.9E-05 U 2E-05 
0.00373 0.00134 0.00038 0.00078 0.0014 0.00048 J 0.00086 J 0.0012 0.07 J 0.0015
0.00056 0.000289 0.00063 J 0.0013 0.0012 0.00023 0.00041 J 0.001 0.0012 0.00047 
0.187 0.0842 0.0355 0.0536 0.106 0.0304 0.0519 0.0784 2.92 0.11
0.176 0.0806 0.0341 0.0506 0.101 0.0285 0.0483 0.0736 2.61 0.104

3.57E-06 1.87E-06 5.35E-08 1.41E-06 2.31E-06 9.05E-07 1.13E-06 1.67E-06 4.55E-05 2.05E-06
3.57E-06 1.88E-06 1.52E-06 1.42E-06 2.33E-06 9.13E-07 1.14E-06 1.68E-06 4.57E-05 2.07E-06

Page 79 of 80
AECOM

Final

July 2017



Table A-8
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Stream Mile
Sample ID

Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code

Homologs
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg
Notes:
EMPC-J -  Estimated Maximum Potential Concentration. 
DLC - dioxin-like congener.
J - Estimated Concentration.

KM - Kaplan - Meier.

Z - EMPC - Estimated Maximum Potential Concentration.

(c) - Calculated using WHO TEFs and based on the sum of detected 
congeners.

(e) - See parent sample, presents the average of the sample and 
duplicate.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

JN/NJ - The analyte has been tentatively identified and the associated 
numerical value represents its approximate concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the World Health Organization (WHO) in 2005 
were used to calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - See Table 3-7 of the main text for the list of co-eluting congeners by 
analytical program.
(b) - Sum of detected congeners.

(d) - Calculated using WHO TEFs and USEPA's USEPA’s online 
Advanced KM TEQ Calculator, Version 9.1, issued July, 31, 2014 
(USEPA 2014).  Used for calculation of upper confidence limits.  See 
Appendx F.

*J - The analyte was positively identified; the associated numerical value 
is the approximate concentration of the analyte in the sample.

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-112 2008 CLRC-113 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D

08A-112-C2 08A-113-C1 LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

SR SR PR PR PR PR PR PR PR PR
15.55 15.55 15.5 15.85 17.35 15.24 15.53 15.59 17.05 16.55

08A-0112-C2AS 08A-0113-C1AS LPRH16A LPRH16B LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
9/16/2008 9/17/2008 11/12/2009 10/26/2009 10/20/2009 10/29/2009 10/29/2009 10/28/2009 10/20/2009 10/21/2009

N N N N N N N N N N

0.000347 5.83E-05 0.00032 0.00015 0.00062 J 4.1E-05 9.8E-05 J 0.0002 0.0048 J 0.00033 
0.00534 0.00284 0.0018 J 0.002 J 0.0051 J 0.00084 J 0.0018 J 0.0026 J 0.079 J 0.0056 J
0.0267 0.0164 0.0052 0.0052 ZJ 0.017 0.004 J 0.0067 J 0.0088 J 0.25 J 0.016 
0.0448 0.0164 0.0065 ZJ 0.012 ZJ 0.022 0.0075 ZJ 0.014 ZJ 0.02 ZJ 1.2 J 0.026 J
0.0574 0.0239 0.01 ZJ 0.0082 ZJ 0.025 0.0074 ZJ 0.014 J 0.017 J 0.48 ZJ 0.032 
0.0287 0.0134 0.0061 ZJ 0.012 ZJ 0.02 J 0.0064 ZJ 0.0085 J 0.016 J 0.65 J 0.017 ZJ
0.017 0.00751 0.004 J 0.0069 J 0.01 J 0.0029 ZJ 0.0048 J 0.0088 J 0.19 J 0.0085 J

0.00537 0.00281 0.0017 0.003 0.0033 0.001 ZJ 0.0016 J 0.0029 0.051 0.0024 
0.000969 0.000626 0.0011 0.002 J 0.0017 J 0.00032 J 0.00061 J 0.0015 0.0069 0.00082 

0.00068 U 0.00054 U 0.055 U 0.021 U 0.056 U 0.055 U 0.051 U 0.058 U 0.053 U 0.046 U
0.00068 U 0.00054 U 0.055 U 0.021 U 0.056 U 0.055 U 0.051 U 0.058 U 0.053 U 0.046 U
0.00068 U 0.00054 U 0.055 U 0.021 U 0.056 U 0.055 U 0.051 U 0.058 U 0.053 U 0.046 U
0.0085 JN 0.02 JN 0.055 U 0.04 J 0.11 0.055 U 0.074 0.11 0.13 0.12 
0.00068 U 0.00054 U 0.055 U 0.021 U 0.056 U 0.055 U 0.051 U 0.058 U 0.053 U 0.046 U
0.0099 JN 0.028 JN 0.082 0.038 0.15 0.081 0.071 0.1 0.18 0.13 
0.003 JN 0.015 JN 0.055 U 0.021 U 0.056 U 0.055 U 0.051 U 0.058 U 0.053 U 0.046 U

0.00068 U 0.00054 U 0.055 U 0.021 U 0.056 U 0.055 U 0.051 U 0.058 U 0.053 U 0.046 U
0.00068 U 0.00054 U 0.055 U 0.021 U 0.056 U 0.055 U 0.051 U 0.058 U 0.053 U 0.046 U
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
12A-0401 12A-0403 12A-0404 12A-0407 12A-0409 12A-0412 12A-0413 2008 CLRC-003

12A-0401-C2 12A-0403-C1 12A-0404-C2 12A-0407-C3 12A-0409-C7 12A-0412-C2 12A-0413-C4 08A-003-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
0.17 0.5 0.68 1.83 1.96 2.55 2.53 0.22

12A-0401-C2AS 12A-0403-C1AS 12A-0404-C2AS 12A-0407-C3AS 12A-0409-C7AS 12A-0412-C2AS 12A-0413-C4AS 08A-0003-C1AS
2/9/2012 2/7/2012 2/1/2012 1/26/2012 2/6/2012 2/2/2012 1/28/2012 11/11/2008

N N N N N N N N
Method Analyte CAS Unit

SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg 0.000242 0.000729 J 0.000464 J 0.000584 J 0.000718 0.000616 J 0.000877 J 0.000401 JF
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg 0.000368 J 0.00179 J 0.000728 J 0.000737 J 0.000489 0.00118 J 0.00178 J 0.00135 JF
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg 1.43E-05 5.2E-05 J 2.4E-05 J 2.82E-05 J 2.71E-05 4.78E-05 J 7.24E-05 J 1.67E-05 J
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg 4.25E-06 J 1.09E-05 J 6.98E-06 J 1.17E-05 J 8.88E-06 9.93E-06 J 1.29E-05 J 3.27E-06 J
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg 9.91E-05 0.000412 J 0.000152 J 0.000179 J 0.000121 0.000303 J 0.000427 J 0.000333 JF
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg 1.28E-05 5.12E-05 J 2.55E-05 J 3.28E-05 J 2.99E-05 3.13E-05 J 6.22E-05 J 2.09E-05 J
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg 2.17E-05 9.04E-05 J 3.85E-05 J 4.06E-05 J 3.26E-05 6.75E-05 J 0.000105 J 7.42E-05 JF
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg 8.47E-06 2.45E-05 J 1.43E-05 Z 2.03E-05 J 1.89E-05 1.97E-05 J 3.23E-05 J 1.3E-05 J
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg 1.12E-06 U 1.84E-06 UJ 1.78E-06 J 8.22E-06 J 7.79E-07 U 2.31E-06 J 1.21E-06 UJ 7.24E-07 J
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg 7.28E-06 Z 3.36E-05 J 1.3E-05 J 1.25E-05 J 1.19E-05 1.75E-05 J 3.73E-05 J 2.14E-05 J
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg 3.62E-06 J 1.54E-05 J 6.28E-06 J 7.29E-06 J 5.98E-06 8.05E-06 J 1.78E-05 J 5.22E-06 J
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg 1.29E-05 4.75E-05 J 2.13E-05 J 3.03E-05 J 2.62E-05 3.58E-05 J 6.18E-05 J 2.35E-05 J
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg 2.27E-05 7.91E-05 J 3.74E-05 J 4.28E-05 J 4.11E-05 5.55E-05 J 0.000119 J 4.38E-05 JF
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg 0.000147 0.00237 J 0.000302 J 0.000262 J 0.00028 0.000327 J 0.0026 J 0.000613 JF
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg 1.19E-05 6.93E-05 J 2.19E-05 J 2.23E-05 J 2.82E-05 2.82E-05 J 6.15E-05 J 3.72E-05 JF
SW1613B OCDD 3268-87-9 mg/kg 0.00257 0.00737 J 0.00498 J 0.00605 J 0.00778 0.00646 J 0.0146 J 0.00482 JF
SW1613B OCDF 39001-02-0 mg/kg 0.000616 0.00303 J 0.0013 J 0.0014 J 0.00105 0.00217 J 0.00908 J 0.00189 JF
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg 0.000182 0.00251 0.000362 0.000333 0.00034 0.000423 0.00277 0.000702 
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg 0.000182 0.00251 0.000362 0.000333 0.00034 0.000423 0.00277 0.000702
SW1613B Total HpCDD HPCDD mg/kg 0.000604 0.00168 J 0.00106 J 0.00132 J 0.00174 0.00141 J 0.00193 J 0.000829 J
SW1613B Total HpCDF HPCDF mg/kg 0.000513 J 0.00237 J 0.00096 Z 0.00105 J 0.000879 0.00157 J 0.00246 J 0.00113 J
SW1613B Total HxCDD HXCDD mg/kg 0.000139 Z 0.000514 J 0.000234 Z 0.000308 J 0.000252 Z 0.000312 J 0.00053 J 0.000233 J
SW1613B Total HxCDF HXCDF mg/kg 0.000344 Z 0.00136 J 0.000552 Z 0.000691 Z 0.000568 Z 0.000934 J 0.00152 J 0.000773 J
SW1613B Total PeCDD PECDD mg/kg 4.61E-05 Z 0.000194 Z 8.05E-05 Z 8.33E-05 J 7.65E-05 Z 0.000109 J 0.000195 Z 6.76E-05 J
SW1613B Total PeCDF PECDF mg/kg 0.000315 Z 0.0021 Z 0.000633 Z 0.000561 J 0.000546 Z 0.00073 Z 0.00193 J 0.000712 J
SW1613B Total TCDD TCDD mg/kg 0.000227 Z 0.00288 J 0.000447 Z 0.00039 Z 0.000424 Z 0.0005 Z 0.00308 J 0.00041 J
SW1613B Total TCDF TCDF mg/kg 0.000419 Z 0.00398 Z 0.000728 Z 0.000582 Z 0.000694 Z 0.000709 Z 0.00245 J 0.000968 J
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
2008 CLRC-006 2008 CLRC-006 2008 CLRC-007 2008 CLRC-011 2008 CLRC-015 2008 CLRC-020 2008 CLRC-022 LPRC02A

08A-006-C1 08A-006-C1 08A-007-C2 08A-011-C1 08A-015-C2 08A-020-C2 08A-022-C1 LPRC02A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
0.35 0.35 0.41 0.54 1.11 1.47 2.64 1.25

08A-0006-C1AS 08A-0006-C1AT 08A-0007-C2AS 08A-0011-C1AS 08A-0015-C2AS 08A-0020-C2AS 08A-0022-C1AS LPRC02A
11/18/2008 11/18/2008 11/19/2008 11/13/2008 11/12/2008 11/4/2008 11/3/2008 8/10/2010

N FD N N N N N N

0.00026 JF 0.000459 JF 0.000322 JF 0.000379 JF 0.000358 JF 0.000354 JF 0.000627 JF 0.00048 J
0.00038 JF 0.000614 JF 0.000504 JF 0.000935 JF 0.000539 JF 0.000569 JF 0.000932 JF 0.00074 J
6.51E-06 J 1.15E-05 J 8.97E-06 J 1.39E-05 J 1.01E-05 J 1.09E-05 J 1.75E-05 J 2.5E-05 J
2.4E-06 J 4.53E-06 J 2.91E-06 J 3.04E-06 J 3.23E-06 J 3.53E-06 J 5.61E-06 J 5.9E-06 J

8.6E-05 JF 0.000149 JF 0.000117 JF 0.00021 JF 0.000141 JF 0.000143 JF 0.000225 JF 0.00017 J
1.14E-05 J 2.19E-05 J 1.5E-05 J 3.07E-05 JF 1.75E-05 J 2.1E-05 J 3.32E-05 J 2.5E-05 J
1.55E-05 J 3.52E-05 JF 2.27E-05 J 4.58E-05 JF 2.47E-05 J 2.54E-05 J 5.3E-05 JF 3.7E-05 J
7.51E-06 J 1.48E-05 J 1.06E-05 J 1.2E-05 J 1.22E-05 J 1.3E-05 J 2E-05 J 1.7E-05 J
2.2E-07 J 5.57E-07 J 4.84E-07 UJ 4.14E-07 J 3.54E-07 UJ 9.03E-07 UJ 8.32E-07 UJ 8.2E-07 UJ
4.87E-06 J 9.92E-06 J 7.28E-06 J 1.08E-05 J 8.53E-06 J 8.62E-06 J 1.44E-05 J 1.1E-05 J
2.23E-06 J 4.58E-06 J 2.74E-06 J 4.36E-06 J 3.25E-06 J 4.29E-06 J 6.72E-06 J 4.8E-06 EMPC-J
8.79E-06 J 1.72E-05 J 1.19E-05 J 1.7E-05 J 1.39E-05 J 1.41E-05 J 2.61E-05 J 2.4E-05 J
9.69E-06 J 1.94E-05 J 1.41E-05 J 3.16E-05 JF 1.82E-05 J 1.95E-05 J 2.8E-05 J 3.8E-05 J

0.000162 JF 0.000347 JF 0.000251 JF 0.00105 JF 0.000206 JF 0.000228 JF 0.00134 JF 0.00022 J
9.14E-06 JF 1.9E-05 JF 1.72E-05 JF 2.2E-05 JF 1.72E-05 JF 2.18E-05 JF 4.6E-05 JF 1.9E-05 J
0.00272 JF 0.00545 JF 0.00375 JF 0.00467 JF 0.00397 JF 0.00406 JF 0.00825 JF 0.005 J
0.000683 JF 0.0012 JF 0.0011 JF 0.00167 JF 0.00114 JF 0.000933 JF 0.00414 JF 0.0012 J

0.000189 0.000397 0.000288 0.00111 0.000248 0.000274 0.00142 0.000281 
0.000293 (c) 0.000288 0.00111 0.000249 0.000274 0.00142 0.000281

0.000471 J 0.000822 J 0.000593 J 0.000746 J 0.000757 J 0.000652 J 0.00112 J 0.0011 EMPC-J
0.000356 J 0.000591 0.00046 J 0.000825 J 0.000518 J 0.000524 J 0.000882 J 0.001 EMPC-J
9.09E-05 J 0.000175 J 0.000128 J 0.000184 J 0.000167 J 0.00017 J 0.00026 J 0.00024 EMPC-J
0.000217 J 0.000405 J 0.000259 J 0.000496 J 0.000373 J 0.000316 J 0.000607 J 0.00061 EMPC-J
2.56E-05 J 3.25E-05 1.84E-05 J 3.68E-05 J 3.16E-05 J 3.15E-05 J 4.68E-05 J 7E-05 EMPC-J
0.000194 J 0.000391 J 0.000281 J 0.000478 J 0.000353 J 0.000335 J 0.000535 J 0.00042 EMPC-J
0.000123 J 0.000256 J 0.000192 J 0.000646 J 0.00017 J 0.000198 J 0.000808 J 0.00034 EMPC-J
0.000235 J 0.000459 J 0.000338 J 0.000675 J 0.00044 J 0.000317 J 0.000637 J 0.00056 EMPC-J
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3 RM 0-3
LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
1.77 2.34 2.47 0.29 0.42 0.56 1.25 1.21

LPRC02B LPRC03A LPRC03B LPRT01C LPRT01D LPRT01E LPRT02C LPRT02D
8/11/2010 8/10/2010 8/10/2010 11/9/2009 10/12/2009 11/9/2009 11/9/2009 11/10/2009

N N N N N N N N

0.00047 J 0.00052 J 0.00053 J 0.00026 0.00038 J 0.00014 J 0.00047 J 0.00045 J
0.001 J 0.00095 J 0.00087 J 0.00065 J 0.0007 J 0.0003 J 0.0033 J 0.00094 J

3.4E-05 J 3E-05 J 2.9E-05 J 2.3E-05 2.5E-05 J 8.4E-06 6.1E-05 J 3.3E-05 J
6.8E-06 J 9.9E-06 J 8.5E-06 J 5E-06 J 5.3E-06 J 1.9E-06 J 6.4E-06 J 6.4E-06 J
0.00027 J 0.00022 J 0.00022 J 0.00019 J 0.00019 J 6.6E-05 J 0.00023 J 0.00026 J
2.8E-05 J 2.7E-05 J 2.9E-05 J 1.9E-05 J 2.1E-05 J 7.5E-06 J 2.3E-05 J 2.5E-05 J
5.5E-05 J 4.9E-05 J 5E-05 J 4E-05 3.8E-05 J 1.7E-05 5.1E-05 J 4.9E-05 J
1.7E-05 J 1.6E-05 J 1.6E-05 J 1.1E-05 J 1.3E-05 J 4.6E-06 J 1.6E-05 J 1.5E-05 J

8.4E-07 UJ 6.9E-07 UJ 7.3E-07 UJ 1.4E-06 J 2.7E-07 UJ 6.6E-07 J 7.7E-07 J 3.3E-06 J
2.1E-05 J 1.5E-05 J 1.3E-05 J 1E-05 1.1E-05 J 5.8E-06 1.1E-05 J 1.2E-05 J

6.6E-06 EMPC-J 6E-06 EMPC-J 6.9E-06 J 5.3E-06 5.2E-06 J 2.1E-06 J 5.5E-06 J 5.9E-06 J
3.6E-05 J 2.9E-05 J 3E-05 J 2.3E-05 2.1E-05 J 1.1E-05 2.4E-05 J 2.6E-05 J
7.5E-05 J 4.8E-05 J 4.9E-05 J 3.5E-05 3.6E-05 J 1.5E-05 4.5E-05 J 4.8E-05 J
0.0002 J 0.00026 J 0.00025 J 0.00014 0.0002 J 6.8E-05 0.00018 J 0.00018 J
4.6E-05 J 2.8E-05 J 2.5E-05 J 1.2E-05 J 1.7E-05 J 6.8E-06 J 1.8E-05 J 2E-05 J
0.0052 J 0.0056 J 0.0056 J 0.0028 J 0.004 J 0.0016 J 0.0054 J 0.0051 J
0.0015 J 0.0014 J 0.0013 J 0.0011 0.0012 J 0.00043 0.0064 J 0.0017 J

0.000293 0.000336 0.000326 0.000197 0.000259 9.14E-05 0.000278 0.000257 
0.000293 0.000336 0.000326 0.000197 0.000259 9.14E-05 0.000278 0.000257

0.001 EMPC-J 0.0012 EMPC-J 0.0012 EMPC-J 0.00059 J 0.00088 J 0.00034 J 0.0012 J 0.0011 J
0.0014 EMPC-J 0.0013 EMPC-J 0.0012 EMPC-J 0.00082 J 0.00093 J 0.00037 J 0.0038 J 0.0012 ZJ
0.00025 EMPC-J 0.00029 EMPC-J 0.00028 EMPC-J 0.00019 J 0.00021 J 8.3E-05 J 0.00022 J 0.00024 J
0.00088 EMPC-J 0.00074 EMPC-J 0.00076 EMPC-J 0.00055 J 0.00058 J 0.00023 J 0.001 J 0.00073 ZJ
0.0001 EMPC-J 8.5E-05 EMPC-J 8E-05 EMPC-J 7.7E-05 J 7.1E-05 J 3E-05 J 7.1E-05 J 8.2E-05 J
0.00078 EMPC-J 0.00054 EMPC-J 0.00051 EMPC-J 0.00038 J 0.00044 J 0.00018 ZJ 0.0012 J 0.0005 ZJ
0.00037 EMPC-J 0.00042 EMPC-J 0.00041 EMPC-J 0.00024 ZJ 0.00032 ZJ 0.00011 ZJ 0.00031 ZJ 0.00033 ZJ
0.0013 EMPC-J 0.00076 EMPC-J 0.00073 EMPC-J 0.00042 ZJ 0.0005 ZJ 0.00023 ZJ 0.0006 J 0.00055 ZJ
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 0-3 RM 0-3 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRT03A LPRT03F 12A-0424 12A-0429 12A-0431 12A-0433 12A-0434 12A-0436
LPRT03A LPRT03F 12A-0424-C3 12A-0429-C2 12A-0431-C4 12A-0433-C3 12A-0434-C2 12A-0436-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
2.03 2.83 3.3 3.64 3.77 3.94 4.05 4.14

LPRT03A LPRT03F 12A-0424-C3AS 12A-0429-C2AS 12A-0431-C4AS 12A-0433-C3AS 12A-0434-C2AS 12A-0436-C1AS
10/14/2009 11/11/2009 1/25/2012 1/24/2012 1/26/2012 1/27/2012 1/25/2012 1/27/2012

N N N N N N N N

0.00048 J 0.00051 J 7.21E-05 0.000591 J 0.000564 J 0.000387 J 0.000176 J 0.000308 J
0.00094 J 0.00056 J 9.78E-05 0.000614 J 0.000672 J 0.000369 J 0.000256 J 0.00028 J
3.6E-05 J 2E-05 J 3.19E-06 J 2.18E-05 J 2.15E-05 J 1.19E-05 Z 1.47E-05 J 1.18E-05 J
7E-06 J 7.9E-06 J 1.23E-06 J 7.52E-06 J 7.71E-06 J 6.35E-06 J 4.02E-06 J 4.61E-06 Z

0.00025 J 0.00014 J 2.28E-05 0.000141 J 0.000137 J 8.73E-05 J 5.7E-05 J 6.56E-05 J
2.4E-05 J 2.8E-05 J 3.8E-06 J 3.03E-05 J 2.93E-05 J 2.15E-05 J 1.13E-05 J 1.77E-05 J
5.1E-05 J 3.4E-05 J 9.19E-06 3.59E-05 J 3.84E-05 J 2.43E-05 J 2.99E-05 J 2.02E-05 J
1.5E-05 J 1.7E-05 J 2.79E-06 J 1.92E-05 J 1.89E-05 J 1.35E-05 J 7.42E-06 Z 1.13E-05 J

2.8E-07 UJ 1E-06 J 1E-06 U 4.78E-07 UJ 6.94E-07 UJ 1.33E-06 UJ 8.93E-07 UJ 1.08E-06 UJ
1.2E-05 J 1.1E-05 J 3.45E-06 J 1.18E-05 J 1.3E-05 J 8.66E-06 J 1.2E-05 J 9.2E-06 J
5.8E-06 J 6.2E-06 J 9.82E-07 Z 8.14E-06 J 6.92E-06 J 5.74E-06 J 3.42E-06 J 4.4E-06 J
2.9E-05 J 2.3E-05 J 4.15E-06 J 2.57E-05 J 2.5E-05 J 2.19E-05 J 1.8E-05 J 1.86E-05 J
4.3E-05 J 3.6E-05 J 7.04E-06 3.65E-05 J 3.9E-05 J 3.04E-05 J 2.22E-05 J 2.97E-05 J
0.00022 J 0.00029 J 3.37E-05 0.000294 J 0.000286 J 0.000253 J 0.00019 J 0.000195 J
2.4E-05 J 1.8E-05 J 5.57E-06 1.98E-05 J 1.89E-05 J 1.72E-05 J 1.5E-05 J 1.48E-05 J
0.0049 J 0.0054 J 0.000861 0.00613 J 0.00586 J 0.00398 J 0.0027 J 0.00362 J
0.0016 J 0.00094 J 0.000118 0.00103 J 0.000918 J 0.000581 J 0.000345 J 0.000475 J

0.000296 0.000347 4.39E-05 0.000356 0.000347 0.000296 0.00022 0.000231 
0.000296 0.000347 4.39E-05 0.000356 0.000347 0.000296 0.00022 0.000231
0.0012 J 0.0012 J 0.000183 0.00138 J 0.00129 J 0.000852 J 0.000406 J 0.000662 J
0.0013 J 0.00081 J 0.000137 0.000901 J 0.000945 J 0.000567 Z 0.000385 J 0.00047 J
0.00025 J 0.00025 J 4.53E-05 Z 0.000276 J 0.000257 J 0.000193 Z 0.000111 Z 0.000151 Z
0.00074 J 0.00053 ZJ 9.22E-05 0.000556 Z 0.000554 Z 0.000441 Z 0.000382 J 0.000358 Z
7.5E-05 J 7.5E-05 J 1.42E-05 Z 8.67E-05 Z 7.95E-05 Z 5.87E-05 Z 4.54E-05 Z 5.88E-05 Z
0.00051 J 0.00046 ZJ 8.89E-05 Z 0.000495 Z 0.000534 Z 0.000444 J 0.000322 Z 0.000433 Z

0.00037 ZJ 0.00046 ZJ 5.86E-05 Z 0.000433 Z 0.000433 Z 0.000385 Z 0.000283 Z 0.000301 Z
0.00054 ZJ 0.00056 ZJ 0.000122 Z 0.000644 Z 0.000635 J 0.000511 Z 0.000372 Z 0.00046 Z
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

adj

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
12A-0437 12A-0438 12A-0441 12A-0445 12A-0445 12A-0448 2008 CLRC-026 LPRC04A

12A-0437-C4 12A-0438-C3 12A-0441-C2 12A-0445-C1 12A-0445-C1 12A-0448-C2 08A-026-C1 LPRC04A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
4.24 4.52 4.63 4.96 4.96 5.9 3.17 3.16

12A-0437-C4AS 12A-0438-C3AS 12A-0441-C2AS 12A-0445-C1AS 12A-0445-C1AT 12A-0448-C2AS 08A-0026-C1AS LPRC04A
2/8/2012 2/9/2012 1/28/2012 1/30/2012 1/30/2012 2/7/2012 10/28/2008 8/11/2010

N N N N FD N N N

0.000549 J 0.000428 J 0.000746 J 0.000974 J 0.000975 J 0.000626 J 0.000522 JF 0.00044 J
0.000492 J 0.000421 J 0.000781 J 0.00122 J 0.00104 J 0.000597 J 0.000835 JF 0.0031 J
2.18E-05 J 1.69E-05 J 2.86E-05 J 4.82E-05 J 3.99E-05 J 2.11E-05 J 1.63E-05 J 8E-05 J
7.98E-06 J 7.35E-06 J 9.34E-06 Z 1.11E-05 J 1.21E-05 J 8.28E-06 J 4.95E-06 J 1.1E-05 J
0.000125 J 9.87E-05 J 0.000188 J 0.000268 J 0.000253 J 0.000146 J 0.000204 JF 0.00082 J
2.59E-05 J 2.22E-05 J 3.77E-05 J 6.91E-05 J 7.01E-05 J 3.35E-05 J 2.61E-05 J 2.5E-05 J
2.93E-05 J 2.69E-05 J 5.38E-05 J 6.69E-05 J 6.45E-05 J 4.14E-05 J 3.56E-05 J 0.00012 J
1.81E-05 J 1.35E-05 Z 2.24E-05 J 3.45E-05 J 3.54E-05 J 2.34E-05 J 1.43E-05 J 1.8E-05 J

9.57E-07 UJ 7.46E-07 UJ 8.44E-07 UJ 9.35E-07 UJ 1.11E-06 UJ 2.28E-06 UJ 7.52E-07 J 1.5E-06 UJ
8.77E-06 J 9.19E-06 J 1.48E-05 Z 2.24E-05 J 2.31E-05 J 1.36E-05 J 1.07E-05 J 2.4E-05 J
5.9E-06 J 5.65E-06 J 8.44E-06 J 1.32E-05 J 1.31E-05 J 7.21E-06 Z 4.9E-06 J 7.2E-06 J
2.16E-05 J 1.92E-05 J 3.55E-05 J 4.02E-05 J 4.42E-05 J 2.67E-05 J 2.06E-05 J 4.6E-05 J
3.17E-05 J 3.03E-05 J 5.66E-05 J 0.000112 J 0.000114 J 4.25E-05 J 2.23E-05 J 6.3E-05 J
0.000272 J 0.000197 J 0.000299 J 0.00143 J 0.00057 J 0.000292 J 0.000394 JF 0.00025 J

2E-05 J 1.79E-05 J 2.22E-05 J 4.68E-05 J 6.23E-05 J 2.66E-05 J 3.04E-05 JF 2.2E-05 J
0.00592 J 0.00472 J 0.0078 J 0.00933 J 0.00991 J 0.00661 J 0.00612 JF 0.0053 J
0.000957 J 0.000737 J 0.00122 J 0.00216 J 0.00185 J 0.000885 J 0.0018 JF 0.005 J
0.000325 0.000243 0.00038 0.00156 0.000696 0.000358 0.000456 0.000422 
0.000325 0.000243 0.00038 0.00113 (c) 0.000358 0.000456 0.000422
0.00122 J 0.000943 J 0.00155 J 0.00204 J 0.0021 J 0.00138 J 0.00106 J 0.001 EMPC-J
0.000807 J 0.000659 J 0.00116 J 0.00176 J 0.00154 J 0.00098 J 0.00079 J 0.0037 EMPC-J
0.000232 Z 0.000206 Z 0.000322 Z 0.000579 J 0.000561 J 0.00029 J 0.000201 J 0.00027 EMPC-J
0.000518 Z 0.000431 Z 0.000761 Z 0.00104 J 0.00101 J 0.000648 Z 0.000431 J 0.0018 EMPC-J
6.42E-05 Z 6.44E-05 Z 0.000106 Z 0.000163 Z 0.000169 J 8.83E-05 Z 3.41E-05 J 9.1E-05 EMPC-J
0.000466 Z 0.000425 Z 0.000773 Z 0.00113 Z 0.00116 J 0.000645 Z 0.000415 J 0.00065 EMPC-J
0.000379 Z 0.00032 Z 0.000457 Z 0.00163 J 0.000795 Z 0.00043 Z 0.000266 J 0.0004 EMPC-J
0.000525 Z 0.000495 Z 0.000826 Z 0.00134 Z 0.00148 Z 0.0007 Z 0.00043 J 0.00063 EMPC-J
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A
LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A LPRC05B LPRC06A LPRH05A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.2 ft

PR PR PR PR PR PR PR PR
3.52 3.57 3.82 4.15 4.15 4.31 5.65 4.08

LPRC04B LPRC04C LPRC04D LPRC05A LPRC05A-FD LPRC05B LPRC06A LPRH05A
8/11/2010 8/11/2010 8/11/2010 8/12/2010 8/12/2010 8/11/2010 8/12/2010 11/12/2009

N N N N FD N N N

0.0004 J 0.00046 J 0.0007 J 0.00054 J 0.00054 J 0.00049 J 0.00058 J 0.00047 J
0.0005 J 0.00066 J 0.0013 J 0.00058 J 0.00054 J 0.00057 J 0.00068 J 0.00053 J
1.6E-05 J 2E-05 J 3.9E-05 J 2.2E-05 J 2.2E-05 J 2E-05 J 2.9E-05 J 1.8E-05 J

5.4E-06 EMPC-J 6.7E-06 J 9.4E-06 J 1.2E-05 J 9.1E-06 J 4.4E-06 EMPC-J 8.3E-06 J 6.1E-06 J
0.00011 J 0.00015 J 0.00029 J 0.00013 J 0.00012 J 0.00013 J 0.00016 J 0.00013 J
2.2E-05 J 2.5E-05 J 3.5E-05 J 2.9E-05 J 2.8E-05 J 3E-05 J 2.9E-05 J 2.1E-05 J
2.8E-05 J 3.7E-05 J 6.1E-05 J 3.2E-05 J 2.9E-05 J 3.3E-05 J 3.7E-05 J 3.1E-05 J
1.4E-05 J 1.4E-05 J 1.9E-05 J 1.8E-05 J 1.6E-05 J 1.5E-05 J 2.1E-05 J 1.5E-05 J

1.5E-06 UJ 9.2E-07 UJ 9.5E-07 UJ 7.9E-07 UJ 1E-06 UJ 8.7E-07 UJ 1.1E-06 UJ 1.6E-06 J
8E-06 J 1.1E-05 J 1.3E-05 J 9.7E-06 J 1E-05 J 9.8E-06 J 1.2E-05 J 9.1E-06 J

4.9E-06 EMPC-J 5.6E-06 J 7.9E-06 J 5.9E-06 J 6.3E-06 EMPC-J 6.7E-06 J 7.5E-06 EMPC-J 5.2E-06 J
2.1E-05 J 2.4E-05 J 3.6E-05 J 2.4E-05 J 2.3E-05 J 2.3E-05 J 2.7E-05 J 2E-05 J
3.1E-05 J 3.6E-05 J 4.5E-05 J 3.4E-05 J 3.3E-05 J 3.4E-05 J 4E-05 J 3.1E-05 J
0.00021 J 0.00021 J 0.00033 J 0.0002 J 0.0002 J 0.00019 J 0.00029 J 0.00023 J
2E-05 J 1.9E-05 J 2.5E-05 J 2.2E-05 J 1.9E-05 J 2E-05 J 2.2E-05 J 1.4E-05 J
0.0048 J 0.0047 J 0.0076 J 0.0062 J 0.006 J 0.0057 J 0.0063 J 0.006 J
0.00075 J 0.00093 J 0.0021 J 0.00098 J 0.00095 J 0.001 J 0.0012 J 0.00091 J
0.000257 0.000267 0.000423 0.000257 0.000254 0.000246 0.000355 0.000281 
0.000257 0.000267 0.000423 0.000256 (c) 0.000246 0.000356 0.000281

0.0009 EMPC-J 0.001 EMPC-J 0.0016 EMPC-J 0.0012 EMPC-J 0.0012 EMPC-J 0.0011 EMPC-J 0.0013 EMPC-J 0.0011 J
0.00074 EMPC-J 0.00092 EMPC-J 0.0017 EMPC-J 0.00087 EMPC-J 0.00086 EMPC-J 0.00084 EMPC-J 0.001 EMPC-J 0.00077 J
0.0002 EMPC-J 0.00023 EMPC-J 0.00031 EMPC-J 0.00027 EMPC-J 0.00024 EMPC-J 0.00026 EMPC-J 0.00028 EMPC-J 0.0002 J
0.00046 EMPC-J 0.00056 EMPC-J 0.00093 EMPC-J 0.00056 EMPC-J 0.0005 EMPC-J 0.00054 EMPC-J 0.00062 EMPC-J 0.00048 J
6.3E-05 EMPC-J 6.4E-05 EMPC-J 9E-05 EMPC-J 7E-05 EMPC-J 7.7E-05 EMPC-J 7.5E-05 EMPC-J 9.2E-05 EMPC-J 6.5E-05 ZJ
0.00035 EMPC-J 0.00041 EMPC-J 0.00053 EMPC-J 0.00038 EMPC-J 0.0004 EMPC-J 0.00038 EMPC-J 0.00052 EMPC-J 0.00037 ZJ
0.00031 EMPC-J 0.00033 EMPC-J 0.0005 EMPC-J 0.00032 EMPC-J 0.00029 EMPC-J 0.0003 EMPC-J 0.00038 EMPC-J 0.00036 ZJ
0.00052 EMPC-J 0.00057 EMPC-J 0.00076 EMPC-J 0.00053 EMPC-J 0.00037 EMPC-J 0.0005 EMPC-J 0.00043 EMPC-J 0.00039 ZJ
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6 RM 3-6
LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A
LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
4.35 3.39 3.85 3.95 4.12 4.19 4.96 5.02

LPRH05B LPRT04A LPRT04E LPRT04F LPRT05A LPRT05C LPRT05F LPRT06A
11/11/2009 10/16/2009 11/6/2009 11/11/2009 11/11/2009 11/5/2009 11/6/2009 11/5/2009

N N N N N N N N

0.00058 J 4.5E-05 0.00056 J 0.00029 0.00042 J 0.00034 J 0.00053 J 0.00058 J
0.00081 J 0.00011 0.0007 J 0.00051 0.0006 J 0.00054 J 0.00051 J 0.00079 J
2.9E-05 J 4.2E-06 2.7E-05 J 1.8E-05 2.3E-05 J 2.3E-05 J 2.1E-05 J 2.8E-05 J
8.4E-06 J 9.2E-07 J 7.2E-06 J 4.2E-06 5.8E-06 J 5.2E-06 J 6.9E-06 J 9E-06 J
0.0002 J 3.1E-05 0.00019 J 0.00012 0.00016 J 0.00014 J 0.00013 J 0.0002 J
3.2E-05 J 2.2E-06 J 2.8E-05 J 1.5E-05 2.2E-05 J 1.7E-05 J 2.9E-05 J 3.1E-05 J
4.6E-05 J 5.3E-06 3.8E-05 J 3E-05 3.6E-05 J 3.1E-05 J 3E-05 J 4.7E-05 J
2E-05 J 1.9E-06 J 1.7E-05 J 9.9E-06 J 1.4E-05 J 9.2E-06 ZJ 1.8E-05 J 2.5E-05 J

1.9E-06 J 1.2E-07 U 8.8E-07 ZJ 6.7E-07 ZJ 9E-07 J 9.9E-07 ZJ 1E-06 J 2.7E-06 J
1.3E-05 J 1.1E-06 J 1.1E-05 J 7.9E-06 1.1E-05 J 6.8E-06 J 8.6E-06 J 1.2E-05 J
9.5E-06 J 7E-07 ZJ 6.8E-06 J 4.3E-06 5.5E-06 J 4.2E-06 J 6.8E-06 J 8E-06 J
2.9E-05 J 2.6E-06 2.5E-05 J 1.7E-05 2.1E-05 J 1.8E-05 J 2.1E-05 J 2.8E-05 J
4.4E-05 J 4.9E-06 4E-05 J 2.5E-05 J 3.3E-05 J 2.9E-05 J 3.3E-05 J 4.1E-05 J
0.00034 J 3.1E-05 0.00027 J 0.0002 0.0002 J 0.00044 J 0.00027 J 0.0003 J
2.3E-05 J 1.2E-06 2.3E-05 J 1.1E-05 1.8E-05 J 1.5E-05 J 1.9E-05 J 2.3E-05 J
0.0063 J 0.00076 0.0061 J 0.0032 0.0044 J 0.0037 J 0.0056 J 0.0063 J
0.0013 J 0.0002 0.0013 J 0.00077 0.001 J 0.0011 J 0.00093 J 0.0015 J

0.000416 3.96E-05 0.000337 0.000242 0.000256 0.000487 0.000325 0.000374 
0.000416 3.96E-05 0.000337 0.000242 0.000256 0.000487 0.000325 0.000374
0.0014 J 0.00013 J 0.0012 J 0.00068 J 0.00096 J 0.00078 J 0.0012 J 0.0014 J
0.0011 J 0.00013 J 0.001 J 0.00067 J 0.00083 J 0.00074 J 0.00077 J 0.0011 J
0.00029 J 4E-05 J 0.00026 0.00014 ZJ 0.0002 J 0.00015 ZJ 0.00025 J 0.00031 J

0.00068 ZJ 7.7E-05 ZJ 0.00062 ZJ 0.00042 ZJ 0.00052 J 0.00044 ZJ 0.0005 J 0.0007 ZJ
0.00012 ZJ 1.2E-05 ZJ 7E-05 ZJ 4.8E-05 ZJ 6.8E-05 J 5E-05 ZJ 7.5E-05 J 9.8E-05 ZJ
0.00056 J 5.4E-05 J 0.00046 ZJ 0.00034 ZJ 0.0004 ZJ 0.00031 ZJ 0.00044 J 0.00048 ZJ

0.00055 ZJ 6E-05 ZJ 0.00039 ZJ 0.00029 ZJ 0.00033 ZJ 0.00053 ZJ 0.00039 J 0.00048 ZJ
0.00065 ZJ 6.5E-05 ZJ 0.00054 ZJ 0.00034 ZJ 0.00047 ZJ 0.00035 ZJ 0.00051 ZJ 0.00066 J
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 3-6 RM 3-6 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRT06B LPRT06F 12A-0451 12A-0452 12A-0456 12A-0458 12A-0459 12A-0460
LPRT06B LPRT06F 12A-0451-C2 12A-0452-C5 12A-0456-C1 12A-0458-C3 12A-0459-C2 12A-0460-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
5.08 5.99 6.33 6.49 6.76 7.1 7.21 7.32

LPRT06B LPRT06F 12A-0451-C2AS 12A-0452-C5AS 12A-0456-C1AS 12A-0458-C3AS 12A-0459-C2AS 12A-0460-C1AS
11/5/2009 11/4/2009 1/13/2012 2/6/2012 2/9/2012 2/1/2012 1/31/2012 1/11/2012

N N N N N N N N

0.00062 J 0.0006 J 0.000499 0.00078 J 0.000569 J 0.00241 J 0.000768 0.00193 J
0.00088 J 0.00056 J 0.000435 0.00082 J 0.000506 J 0.00179 J 0.00148 0.00287 J
3.2E-05 J 2.1E-05 J 1.65E-05 3.04E-05 J 2.11E-05 J 6.63E-05 J 4.84E-05 0.000101 J
8.2E-06 J 8.4E-06 J 7.22E-06 Z 1.2E-05 J 8.61E-06 J 3.38E-05 J 1.09E-05 2.63E-05 J
0.00023 J 0.00012 J 0.000109 0.000189 J 0.000121 J 0.000375 J 0.000253 0.000612 J
3E-05 J 3E-05 J 2.69E-05 3.88E-05 J 3.03E-05 J 0.000248 J 6.18E-05 0.000137 J

5.2E-05 J 3.4E-05 J 3.14E-05 5.42E-05 J 3.51E-05 J 9.78E-05 J 7.78E-05 0.000162 J
2.1E-05 J 2.1E-05 J 1.65E-05 2.62E-05 J 2E-05 J 0.000123 J 2.81E-05 6.76E-05 J
3.7E-06 J 1.3E-06 J 3.07E-06 U 2.14E-06 Z 1.82E-06 UJ 2.68E-06 J 4.3E-06 J 3.46E-06 UJ
1.3E-05 J 1.1E-05 J 1.22E-05 1.63E-05 J 1.14E-05 J 3.98E-05 J 2.5E-05 5.27E-05 J
8E-06 J 7E-06 J 6.43E-06 8.78E-06 J 8.19E-06 J 6.79E-05 J 0.000129 0.000269 J

3.1E-05 J 2.5E-05 J 2.29E-05 3.51E-05 J 2.62E-05 J 8.08E-05 J 9.1E-05 0.000142 J
4.7E-05 J 4E-05 J 3.45E-05 4.91E-05 J 4.19E-05 J 0.000171 J 0.000169 0.000247 J
0.00035 J 0.00034 J 0.000255 0.000378 J 0.000277 J 0.00617 J 0.0224 J 0.0341 J
2.2E-05 J 2E-05 J 2.8E-05 3.15E-05 J 2.46E-05 J 0.000117 J 0.000174 0.000278 J
0.0071 J 0.0066 J 0.00517 0.00856 J 0.00626 J 0.023 J 0.00791 0.0199 J
0.0016 J 0.00091 J 0.00072 0.0013 J 0.000852 J 0.00354 J 0.00321 0.00584 J
0.00043 0.000399 0.000308 0.00046 0.000338 0.00645 0.0227 0.0346 
0.00043 0.000399 0.000308 0.00046 0.000338 0.00645 0.0227 0.0346
0.0014 J 0.0014 J 0.00116 0.00179 J 0.00129 J 0.00485 J 0.00164 0.00405 J
0.0012 J 0.00088 J 0.000695 0.00121 J 0.00079 J 0.00293 J 0.00246 0.00504 J

0.00029 ZJ 0.00027 J 0.000247 Z 0.000358 J 0.000267 Z 0.00136 J 0.000502 Z 0.00107 J
0.00077 J 0.00056 J 0.000503 0.000796 Z 0.000573 Z 0.00191 J 0.00213 Z 0.00406 Z
9.2E-05 ZJ 8.2E-05 J 7.13E-05 Z 0.000113 J 8.03E-05 Z 0.000394 J 0.000947 0.00119 J
0.00054 J 0.00056 ZJ 0.000536 Z 0.000818 Z 0.000608 Z 0.00526 J 0.00432 Z 0.00786 J

0.00054 ZJ 0.00048 J 0.000377 Z 0.000565 Z 0.000419 Z 0.00686 J 0.0251 0.0379 J
0.00072 ZJ 0.00059 ZJ 0.000654 Z 0.000873 Z 0.000583 Z 0.00758 Z 0.00532 0.0115 J
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
12A-0461 12A-0462 12A-0464 12A-0469 12A-0471 13B-0503 13B-0507 13B-0511

12A-0461-C3 12A-0462-C5 12A-0464-C4 12A-0469-C2 12A-0471-C6 13B-0503-C1 13B-0507-C2 13B-0511-C3
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
7.23 7.62 7.62 8.38 8.78 7.22 7.31 8.7

12A-0461-C3AS 12A-0462-C5AS 12A-0464-C4AS 12A-0469-C2AS 12A-0471-C6AS 13B-0503-C1AS 13B-0507-C2AS 13B-0511-C3AS
2/9/2012 1/10/2012 1/11/2012 1/18/2012 1/30/2012 9/30/2013 10/1/2013 10/8/2013

N N N N N N N N

0.00137 J 0.00108 J 0.00205 J 0.000501 J 1.15E-05 3.09E-05 4.91E-05 0.000586 J
0.00123 J 0.00187 J 0.00288 J 0.000386 J 5.96E-06 J 2.07E-05 J 3.93E-06 J 0.000615 J
4.93E-05 J 6.07E-05 J 0.000101 J 1.66E-05 J 6.62E-07 J 1.08E-06 J 2.76E-07 U 2.44E-05 J
1.51E-05 J 1.4E-05 J 2.29E-05 J 7.77E-06 J 3.26E-07 U 5.53E-07 J 8.51E-07 J 9.17E-06 J
0.000283 J 0.000467 J 0.000802 J 9.31E-05 J 1.9E-06 J 4.39E-06 J 7.44E-07 Z 0.00013 J
7.78E-05 J 7.82E-05 J 0.000138 J 2.24E-05 J 7.62E-07 Z 1.43E-06 J 1.37E-06 J 3.15E-05 J
7.62E-05 J 0.000104 J 0.000171 J 2.57E-05 J 7.68E-07 Z 1.23E-06 J 4.83E-07 J 3.46E-05 J
3.93E-05 J 3.84E-05 J 6.67E-05 J 1.44E-05 Z 6.9E-07 Z 1.22E-06 J 1.85E-06 Z 1.91E-05 J

9.77E-07 UJ 3.13E-06 UJ 2.15E-06 UJ 3.05E-06 UJ 3.43E-07 U 2.13E-07 U 1.93E-07 U 8.82E-07 UJ
3.08E-05 J 4.24E-05 J 7.02E-05 J 9.98E-06 J 7.85E-07 Z 5.69E-07 J 2.83E-07 J 1.3E-05 J
5.61E-05 J 2.93E-05 J 5.43E-05 J 4.51E-06 Z 3.64E-07 U 3.95E-07 J 4E-07 J 1.14E-05 J
6.14E-05 J 5.98E-05 J 0.000108 J 1.82E-05 J 7.49E-07 Z 1.13E-06 J 4.85E-07 J 2.67E-05 J
9.98E-05 J 0.000122 J 0.000215 J 3.09E-05 J 1.25E-06 J 1.79E-06 J 6.8E-07 J 3.82E-05 J
0.00647 J 0.00694 J 0.0109 J 0.000298 J 4.92E-06 1.6E-05 3.06E-06 0.000512 J
7.16E-05 J 9.4E-05 J 0.000159 J 2.4E-05 J 1.9E-06 1.28E-06 4.09E-07 J 2.31E-05 J
0.0165 J 0.0138 J 0.0226 J 0.00503 J 0.000358 0.000361 0.00143 0.00686 J
0.00273 J 0.00337 J 0.00557 J 0.00073 J 1.46E-05 3.47E-05 5.31E-06 J 0.00109 J
0.00665 0.00713 0.0112 0.000343 6.29E-06 1.87E-05 5.25E-06 0.000577 
0.00665 0.00713 0.0112 0.000344 6.38E-06 1.87E-05 5.26E-06 0.000577

0.00281 J 0.00239 J 0.00435 J 0.00111 J 2.32E-05 6.63E-05 0.000144 0.00131 J
0.00204 J 0.0027 J 0.00454 J 0.000654 J 1.02E-05 Z 3.63E-05 J 6.25E-06 0.000948 J

0.000596 Z 0.000585 J 0.00102 J 0.000207 Z 7.56E-06 Z 1.31E-05 Z 3.55E-05 Z 0.000285 J
0.00135 J 0.00165 J 0.00303 J 0.00042 J 9.46E-06 Z 2.37E-05 Z 6.43E-06 Z 0.000592 J
0.000355 J 0.000272 Z 0.0005 J 6.41E-05 Z 2.8E-06 3.56E-06 Z 7.96E-06 Z 0.000111 Z
0.00211 Z 0.00319 J 0.00608 J 0.000452 Z 1.2E-05 Z 2.67E-05 Z 9.58E-06 Z 0.000571 J
0.0071 J 0.00755 Z 0.0124 J 0.000404 Z 7.66E-06 Z 2.19E-05 Z 9.63E-06 Z 0.000768 Z
0.00312 J 0.00558 Z 0.0111 Z 0.000526 Z 2.09E-05 Z 3.37E-05 Z 1.06E-05 Z 0.000854 Z
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
13B-0512 13B-0513 13B-0514 2008 CLRC-045 2008 CLRC-048 2008 CLRC-050 2008 CLRC-057 2008 CLRC-106

13B-0512-G1 13B-0513-G1 13B-0514-G1 08A-045-C2 08A-048-C2 08A-050-C1 08A-057-C1 08A-106-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR 2R
8.85 8.89 8.92 7 7.44 7.97 8.99 8.03

13B-0512-G1AS 13B-0513-G1AS 13B-0514-G1AS 08A-0045-C2AS 08A-0048-C2AS 08A-0050-C1AS 08A-0057-C1AS 08A-0106-C1AS
9/25/2013 10/2/2013 9/25/2013 8/20/2008 7/31/2008 9/3/2008 8/4/2008 9/22/2008

N N N N N N N N

0.000418 J 0.00123 J 0.000497 J 0.00124 JF 6.28E-05 JF 0.000133 JF 0.000323 JF 5.6E-06 U
0.000405 J 0.00126 J 0.000494 J 0.00237 JF 8.95E-05 JF 9.4E-05 JF 0.000247 JF 2.66E-06 J
1.66E-05 J 5.29E-05 J 1.98E-05 J 6.8E-05 JF 2.13E-06 J 2.46E-06 J 5.68E-06 J 2.11E-07 J
6.89E-06 J 3.29E-05 J 7.34E-06 J 8.4E-06 J 4.97E-07 J 1.23E-06 J 2.94E-06 J 1.98E-07 J
9.7E-05 J 0.000303 J 0.000102 J 0.000589 JF 2.18E-05 JF 1.89E-05 J 3.78E-05 J 8.89E-07 J
2.33E-05 J 7.6E-05 J 2.59E-05 J 8.27E-05 JF 2.88E-06 J 7.66E-06 J 1.28E-05 J 5.49E-07 J
2.61E-05 J 8.66E-05 J 2.88E-05 J 0.000131 JF 4.02E-06 J 6.75E-06 J 1.13E-05 J 5.19E-07 J
1.5E-05 J 4.29E-05 J 1.82E-05 J 2.96E-05 J 1.87E-06 J 4.01E-06 J 9.14E-06 J 5.68E-07 J

3.24E-07 UJ 1.6E-05 J 4.41E-07 UJ 1.92E-06 UJ 1.98E-07 UJ 2.9E-07 J 3.54E-07 UJ 3.8E-08 U
8.86E-06 J 3.77E-05 J 1.06E-05 J 3.09E-05 J 1.84E-06 J 2.92E-06 J 4.26E-06 J 3E-07 J
6.28E-06 J 2.21E-05 J 7.08E-06 J 1.64E-05 J 7.21E-07 J 1.78E-06 J 3E-06 J 1.72E-07 J
1.91E-05 J 6.46E-05 J 2.28E-05 J 4.98E-05 JF 2.61E-06 J 5.46E-06 J 9.52E-06 J 5.41E-07 J
2.63E-05 J 9.43E-05 J 3.4E-05 J 7.84E-05 JF 2.75E-06 J 5.32E-06 J 7.63E-06 J 4.07E-07 J
0.000264 J 0.00363 J 0.00041 J 0.0135 JF 6.1E-05 JF 0.000112 JF 0.000355 JF 3.19E-08 U
1.45E-05 J 5.98E-05 J 2.82E-05 J 0.000103 JF 5.13E-06 JF 1E-05 JF 1.18E-05 JF 3.63E-07 J
0.00494 J 0.0142 J 0.00568 J 0.0125 JF 0.000895 JF 0.00148 JF 0.00341 JF 5.73E-05 U
0.000729 J 0.00214 J 0.000884 J 0.00429 JF 0.000181 JF 0.000154 JF 0.000437 JF 3.63E-06 U
0.000309 0.00378 0.000463 0.0136 6.83E-05 0.000123 0.000377 6.95E-07 
0.000309 0.00378 0.000463 0.0137 6.84E-05 0.000124 0.000377 7.32E-07
0.0009 J 0.00266 J 0.00108 J 0.00203 J 0.000111 J 0.000244 J 0.000591 J 1.17E-05 U

0.000616 J 0.00195 J 0.000789 J 0.00234 J 9.87E-05 J 0.000112 J 0.000293 J 4.64E-06 J
0.000201 J 0.000688 J 0.000225 J 0.000378 J 2.42E-05 J 4.11E-05 J 0.0001 J 3.98E-06 J
0.000412 J 0.00163 J 0.000494 J 0.00157 J 5.91E-05 J 0.000106 J 0.00019 J 6.14E-06 J
6.99E-05 J 0.000215 Z 7.51E-05 J 0.000107 J 4.82E-06 J 8.57E-06 J 1.33E-05 J 1.5E-06 J
0.000365 J 0.00257 J 0.000523 J 0.00285 J 5.39E-05 J 0.000133 J 0.000214 J 7.65E-06 J
0.000381 Z 0.00418 Z 0.000559 Z 0.00746 J 4.49E-05 J 7.92E-05 J 0.000229 J 8.92E-07 J
0.000497 Z 0.00414 Z 0.000741 Z 0.00513 J 6.37E-05 J 0.000184 J 0.000271 J 4.64E-06 
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
2008 CLRC-107 LPRC07A LPRC07B LPRC07C LPRC07D LPRC08A LPRC09A LPRH07B

08A-107-C2 LPRC07A LPRC07B LPRC07C LPRC07D LPRC08A LPRC09A LPRH07B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.4 ft

2R PR PR PR PR PR PR PR
8.03 6.23 6.87 6.96 6.9 7.51 8.36 6.81

08A-0107-C2AS LPRC07A LPRC07B LPRC07C LPRC07D LPRC08A LPRC09A LPRH07B
9/22/2008 8/12/2010 8/12/2010 8/16/2010 8/12/2010 8/13/2010 8/13/2010 11/12/2009

N N N N N N N N

7.86E-06 J 0.00063 J 0.00078 J 0.00024 0.00074 J 0.00077 J 0.00054 J 0.00044 
3.23E-06 J 0.00073 J 0.00082 J 0.00025 0.00082 J 0.00067 J 0.00052 J 0.00048 
1.63E-07 U 2.8E-05 J 3.1E-05 J 8.1E-06 3.3E-05 J 2.5E-05 J 2.2E-05 J 1.9E-05 
4.36E-07 J 8.2E-06 EMPC-J 1.2E-05 J 3.1E-06 EMPC-J 9.8E-06 EMPC-J 1E-05 J 7.7E-06 J 6.3E-06 J
9.28E-07 J 0.00017 J 0.00019 J 5.8E-05 0.00019 J 0.00016 J 0.00012 J 0.00011 J
8.98E-07 J 3.2E-05 J 3.8E-05 J 1.2E-05 3.9E-05 J 3.9E-05 J 2.7E-05 J 2.4E-05 J
5.72E-07 J 4.1E-05 J 4.6E-05 J 1.5E-05 4.8E-05 J 4.3E-05 J 3.1E-05 J 2.9E-05 
6.79E-07 J 1.5E-05 J 2.4E-05 J 7.5E-06 J 2.5E-05 J 2.3E-05 J 1.9E-05 J 1.6E-05 J
1.46E-07 U 1E-06 UJ 1.3E-06 UJ 9.4E-07 U 9.6E-07 UJ 1.1E-06 UJ 1.5E-06 UJ 1.3E-06 J
4.68E-07 J 1.1E-05 J 1.6E-05 J 5.2E-06 1.5E-05 J 1.3E-05 J 9.4E-06 J 7.3E-06 
5.4E-07 J 7.3E-06 J 2.8E-05 J 4E-06 8.8E-06 J 1E-05 J 5.4E-06 J 5.3E-06 
7.48E-07 J 2.7E-05 J 3.2E-05 J 1.1E-05 3.3E-05 J 2.8E-05 J 2.3E-05 J 1.9E-05 
5.91E-07 J 4.2E-05 J 5.1E-05 J 1.7E-05 4.6E-05 J 4.3E-05 J 3.3E-05 J 3.1E-05 
8.32E-06 F 0.0003 J 0.0013 J 0.00015 0.00042 J 0.00037 J 0.00026 J 0.00021 
1.29E-06 U 2.2E-05 J 2.7E-05 J 1E-05 2.6E-05 J 2.4E-05 J 2E-05 J 1.5E-05 
0.000163 F 0.0067 J 0.0078 J 0.0023 0.008 J 0.0083 J 0.0058 J 0.0051 
5.71E-06 U 0.0013 J 0.0013 J 0.00043 0.0014 J 0.0013 J 0.00094 J 0.00083 
9.64E-06 0.000368 0.0014 0.000177 0.000499 0.000444 0.000313 0.000258 
9.69E-06 0.000368 0.0014 0.000177 0.000499 0.000444 0.000313 0.000258

1.76E-05 J 0.0015 EMPC-J 0.0017 EMPC-J 0.00051 EMPC-J 0.0016 EMPC-J 0.0017 EMPC-J 0.0012 EMPC-J 0.001 J
5.42E-06 J 0.0011 EMPC-J 0.0012 EMPC-J 0.00037 EMPC-J 0.0012 EMPC-J 0.0011 EMPC-J 0.0008 EMPC-J 0.0007 J
4.95E-06 J 0.00029 EMPC-J 0.00035 EMPC-J 0.00012 EMPC-J 0.00035 EMPC-J 0.00035 EMPC-J 0.00025 EMPC-J 0.00021 J
7.85E-06 J 0.00065 EMPC-J 0.00075 EMPC-J 0.00025 EMPC-J 0.00077 EMPC-J 0.00066 EMPC-J 0.00054 EMPC-J 0.00045 ZJ
5.4E-07 J 8.6E-05 EMPC-J 0.00025 EMPC-J 4.3E-05 EMPC-J 0.00013 EMPC-J 0.00011 EMPC-J 8E-05 EMPC-J 6.1E-05 ZJ
9.07E-06 J 0.00051 EMPC-J 0.00066 EMPC-J 0.00025 EMPC-J 0.00061 EMPC-J 0.00063 EMPC-J 0.00046 EMPC-J 0.00037 J
5.39E-06 0.0004 EMPC-J 0.0018 EMPC-J 0.00018 EMPC-J 0.001 EMPC-J 0.00053 EMPC-J 0.00038 EMPC-J 0.00032 ZJ
5.4E-06 0.00044 EMPC-J 0.00064 EMPC-J 0.00024 EMPC-J 0.00061 EMPC-J 0.00058 EMPC-J 0.00049 EMPC-J 0.0004 ZJ
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9 RM 6-9
LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
8.48 6.65 6.94 7.05 7.33 7.43 8.71 8.89

LPRH09B LPRT07C LPRT07E LPRT08A LPRT08B LPRT08C LPRT09D LPRT09G
11/11/2009 11/4/2009 11/3/2009 11/3/2009 11/4/2009 11/3/2009 11/2/2009 11/2/2009

N N N N N N N N

0.00069 J 0.0011 J 0.00074 J 0.00042 J 0.00057 J 0.001 J 0.00064 J 3.7E-05 J
0.00054 J 0.00087 J 0.00077 J 0.00058 J 0.00052 J 0.0014 J 0.00062 J 3.5E-05 J
2.1E-05 J 3.2E-05 J 2.9E-05 J 2.2E-05 J 2E-05 J 4.8E-05 J 2.4E-05 J 1.5E-06 J
8.6E-06 J 9.8E-06 J 9.8E-06 J 5.7E-06 J 8E-06 J 1.3E-05 J 8.4E-06 J 5.5E-07 J
0.00011 J 0.0002 J 0.00019 J 0.00012 J 0.00012 J 0.00028 J 0.00015 J 8.3E-06 J
3.2E-05 J 6.6E-05 J 3.7E-05 J 2.4E-05 J 2.9E-05 J 6.7E-05 J 2.9E-05 J 2.2E-06 J
3E-05 J 4.9E-05 J 4.5E-05 J 2.8E-05 J 3.2E-05 J 7.1E-05 J 3.7E-05 J 2.2E-06 J

2.1E-05 J 3.5E-05 J 2.4E-05 J 1.5E-05 J 2E-05 J 3.5E-05 J 2E-05 J 1.2E-06 J
1.8E-06 J 2.7E-06 J 1.1E-06 J 1.2E-06 J 9.5E-07 J 5.7E-07 UJ 4.2E-07 UJ 1.4E-07 UJ
8.5E-06 J 1.5E-05 J 1.3E-05 J 9.9E-06 J 9.6E-06 J 2.1E-05 J 1.1E-05 J 8.8E-07 J
6.8E-06 J 1.7E-05 J 9.1E-06 J 5.3E-06 J 6.5E-06 J 4.2E-05 J 6.7E-06 ZJ 7.1E-07 J
2.3E-05 J 3.7E-05 J 3.1E-05 J 1.9E-05 J 2.4E-05 J 6.6E-05 J 2.4E-05 J 1.8E-06 J
3.2E-05 J 5.8E-05 J 4.8E-05 J 3.1E-05 J 3.5E-05 J 0.00011 J 3.6E-05 J 3.4E-06 
0.00029 J 0.00062 J 0.00039 J 0.00028 J 0.00028 J 0.0065 *J 0.00032 J 8.3E-05 
1.8E-05 J 3.5E-05 J 3.1E-05 J 1.5E-05 J 2.3E-05 J 0.00011 J 2.4E-05 J 1.5E-06 J
0.0073 J 0.011 *J 0.0079 J 0.0046 J 0.0063 J 0.0097 *J 0.0068 J 0.0005 J
0.0011 J 0.0017 J 0.0013 J 0.001 J 0.00085 J 0.0028 J 0.0012 J 6.6E-05 

0.000346 0.000722 0.000469 0.00033 0.000336 0.00667 0.000382 8.74E-05 
0.000346 0.000722 0.000469 0.00033 0.000336 0.00667 0.000382 9.66E-05
0.0016 J 0.0025 J 0.0017 J 0.00095 J 0.0013 J 0.0022 J 0.0014 J 8.8E-05 J
0.00094 J 0.0013 J 0.0012 J 0.00083 J 0.00081 J 0.0025 J 0.00093 J 5.6E-05 J
0.00027 J 0.00056 J 0.00032 J 0.0002 ZJ 0.00025 J 0.00053 J 0.00026 J 2E-05 ZJ

0.00052 ZJ 0.00086 J 0.00073 J 0.00045 J 0.00054 ZJ 0.0018 J 0.00056 J 4E-05 ZJ
7.2E-05 ZJ 0.00017 ZJ 0.0001 ZJ 6.1E-05 ZJ 7.5E-05 J 0.00039 ZJ 7.3E-05 ZJ 6.5E-06 ZJ
0.00043 ZJ 0.00079 ZJ 0.00067 ZJ 0.0004 ZJ 0.0005 ZJ 0.0027 ZJ 0.00049 J 7E-05 ZJ
0.00043 ZJ 0.00086 ZJ 0.0006 J 0.00038 J 0.00043 ZJ 0.0081 J 0.00047 ZJ 9.5E-05 ZJ
0.00053 ZJ 0.0011 ZJ 0.00075 ZJ 0.00045 ZJ 0.00058 ZJ 0.0037 J 0.00059 J 0.0001 ZJ
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 6-9 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRT09G 11B-0302 11B-0304 11B-0306 11B-0308 11B-0327 11B-0329 11B-0330
LPRT09G 11B-0302-C1 11B-0304-C1 11B-0306-C3 11B-0308-C2 11B-0327-C2 11B-0329-C3 11B-0330-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
8.89 10.67 10.69 10.72 10.74 10.9 10.9 10.92

LPRT09G-FD 11B-0302-C1AS 11B-0304-C1AS 11B-0306-C3AS 11B-0308-C2AS 11B-0327-C2AS 11B-0329-C3AS 11B-0330-C2AS
11/2/2009 10/26/2011 10/10/2011 10/18/2011 10/11/2011 9/20/2011 9/14/2011 10/13/2011

FD N N N N N N N

4.1E-05 J 0.000385 0.000596 J 0.000616 J 0.0005 J 0.00161 J 0.00336 J 0.00126 J
3.7E-05 J 0.000361 0.000502 J 0.000856 J 0.000417 J 0.00228 J 0.0016 J 0.00185 J
1.4E-06 J 1.62E-05 1.99E-05 J 2.24E-05 J 1.73E-05 J 9.32E-05 J 6.47E-05 J 6.96E-05 J
5.3E-07 J 7.14E-06 8.25E-06 Z 7.52E-06 J 6.9E-06 J 2.36E-05 J 2.35E-05 J 1.65E-05 J
8.5E-06 J 7.97E-05 0.000118 J 0.000156 J 9.53E-05 J 0.00058 J 0.000338 J 0.000399 J
2.3E-06 J 2.04E-05 3.02E-05 J 3.17E-05 J 2.59E-05 J 0.000133 J 0.000338 J 8.29E-05 J
2.3E-06 J 2.83E-05 3.75E-05 J 4.49E-05 J 3.29E-05 J 0.000144 J 0.000101 J 0.000101 J
1.2E-06 J 1.22E-05 1.89E-05 J 2.06E-05 J 1.88E-05 J 6.57E-05 J 0.000192 J 3.98E-05 J
1.2E-07 ZJ 2.58E-06 U 1.56E-06 UJ 1.78E-06 UJ 1.15E-06 UJ 2.36E-06 UJ 5.68E-07 UJ 1.74E-06 UJ
8.4E-07 J 1.12E-05 1.15E-05 J 1.61E-05 J 1.08E-05 J 4.53E-05 J 4.23E-05 J 3.38E-05 J
8E-07 ZJ 4.39E-06 Z 7.32E-06 J 8.28E-06 J 5.79E-06 Z 4.94E-05 J 4.23E-05 J 3.05E-05 J
2E-06 J 1.88E-05 2.58E-05 J 2.94E-05 J 2.15E-05 J 9.52E-05 J 7.13E-05 J 6.74E-05 J
3.8E-06 2.84E-05 3.96E-05 J 4.32E-05 J 3.36E-05 J 0.000148 J 0.000541 J 0.000114 J
0.0001 0.000267 0.000382 J 0.000322 J 0.000282 J 0.00955 J 0.00107 J 0.00679 J

1.7E-06 J 1.86E-05 2.7E-05 J 3.11E-05 J 2.58E-05 J 9.94E-05 J 0.000295 J 0.000124 J
0.00055 J 0.00405 0.00663 J 0.00708 J 0.00613 J 0.0202 J 0.0322 J 0.0149 J
6.6E-05 0.000629 0.000873 J 0.00123 J 0.000793 J 0.00482 J 0.00331 J 0.00373 J

0.000105 0.000308 0.000442 0.000393 0.000332 0.00981 0.00147 0.00698 
(c) 0.000308 0.000442 0.000393 0.000332 0.00981 0.00147 0.00698

9.5E-05 J 0.000808 0.00131 J 0.00131 J 0.00108 J 0.00336 J 0.00684 J 0.00259 J
5.8E-05 J 0.000585 0.000807 J 0.00124 J 0.000678 J 0.00365 J 0.00259 J 0.00288 J
2.1E-05 J 0.000174 Z 0.000252 Z 0.000265 Z 0.000227 Z 0.000842 J 0.00216 J 0.00057 J

4.2E-05 ZJ 0.000413 Z 0.000562 J 0.000684 Z 0.00047 Z 0.0025 Z 0.00165 J 0.00175 Z
7.2E-06 ZJ 5.54E-05 Z 8.3E-05 Z 8.27E-05 Z 6.94E-05 Z 0.000382 Z 0.000646 J 0.000239 Z
7.8E-05 ZJ 0.000412 Z 0.000605 J 0.000606 Z 0.000465 J 0.00454 J 0.00255 J 0.00332 J
0.00012 ZJ 0.000335 Z 0.00051 Z 0.000415 Z 0.000376 Z 0.0106 Z 0.00135 Z 0.00724 Z
0.00011 ZJ 0.000495 Z 0.000683 Z 0.000575 J 0.00058 Z 0.0062 Z 0.00208 Z 0.00434 Z
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12A-0473 12A-0476 12A-0477 12E-0355 12E-0356 12E-0357 12E-0358 12E-0359

12A-0473-C5 12A-0476-C3 12A-0477-C2 12E-0355-C02 12E-0356-C04 12E-0357-C02 12E-0358-C01 12E-0359-C05
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
9.14 9.6 9.8 10.75 10.77 10.83 10.88 10.94

12A-0473-C5AS 12A-0476-C3AS 12A-0477-C2AS 12E-0355-C2AS 12E-0356-C4AS 12E-0357-C2AS 12E-0358-C1AS 12E-0359-C5AS
1/12/2012 2/7/2012 2/8/2012 5/22/2012 5/23/2012 5/24/2012 5/22/2012 5/23/2012

N N N N N N N N

0.000181 0.000675 J 0.000446 J 0.000163 2.49E-05 5.02E-06 2.87E-05 Z 7.72E-05 
0.000125 J 0.00083 J 0.000278 J 8.32E-06 Z 8.1E-06 1.03E-06 J 2.68E-05 J 6.28E-05 J
5.91E-06 3.11E-05 J 1.22E-05 J 1.36E-06 U 1.95E-07 U 9.4E-08 U 2.36E-06 UJ 2.97E-06 
2.71E-06 9.81E-06 J 6.59E-06 J 2.32E-06 UJ 2.43E-07 U 1.01E-07 U 2.41E-06 UJ 9.38E-07 J
2.48E-05 0.000182 J 5.64E-05 J 1.01E-06 U 4.06E-07 J 1.4E-07 J 6.91E-06 1.3E-05 
8.6E-06 4.79E-05 J 2.06E-05 J 4.5E-06 6.15E-07 J 1.17E-07 J 2.71E-06 U 4.84E-06 
1.05E-05 4.85E-05 J 1.97E-05 J 1.08E-06 U 1.88E-07 J 1E-07 Z 1.35E-06 U 4E-06 J
5.88E-06 2.44E-05 J 1.38E-05 J 1.28E-06 Z 6.42E-07 U 1.78E-07 U 3.08E-06 U 2.19E-06 Z

9.95E-07 U 9.23E-07 UJ 4.28E-07 UJ 1.79E-06 U 1.75E-07 U 7.34E-08 U 2.46E-06 U 1.12E-06 U
3.49E-06 1.79E-05 J 7.61E-06 J 1.28E-06 U 1.46E-07 U 7.41E-08 U 1.44E-06 U 4.06E-06 

2.54E-06 Z 1.41E-05 J 4.21E-06 J 2.16E-06 U 2.05E-07 U 1.09E-07 U 2.26E-06 U 2.18E-06 U
9.22E-06 3.73E-05 J 1.69E-05 J 1.14E-06 U 3.54E-07 J 8.41E-08 J 1.36E-06 U 3.17E-06 J
1.32E-05 5.69E-05 J 2.35E-05 J 1.24E-06 U 9.3E-08 Z 6.83E-08 U 2.13E-06 Z 4.98E-06 
0.000171 0.00183 J 0.000395 J 5.05E-06 Z 1.08E-06 4.16E-07 J 1.96E-05 8.83E-05 
1.34E-05 4.22E-05 J 1.5E-05 J 9.87E-07 U 1.53E-07 U 8.08E-08 U 2.76E-06 3.7E-06 
0.00197 0.00742 J 0.00485 J 0.00661 0.00107 0.000212 0.000555 0.000808 
0.000212 0.00151 J 0.000515 J 1.25E-05 Z 8.02E-06 1.3E-06 J 4.56E-05 0.000114 
0.000189 0.00192 0.00043 9.33E-06 1.92E-06 5.85E-07 2.19E-05 9.48E-05 
0.000189 0.00192 0.00043 9.83E-06 1.97E-06 6.12E-07 2.24E-05 9.53E-05
0.000373 0.00141 J 0.00109 J 0.00041 7.87E-05 1.32E-05 6.46E-05 Z 0.000155 
0.000224 0.00129 J 0.000503 J 1.79E-05 Z 2.37E-05 1.94E-06 Z 4.4E-05 Z 0.000114 J
8.12E-05 Z 0.000332 J 0.000183 Z 7.86E-05 Z 2.11E-05 Z 1.92E-06 1.02E-05 J 3.54E-05 Z
0.000174 Z 0.000867 J 0.000333 Z 7.31E-06 J 9.53E-06 J 1.04E-06 Z 2.8E-05 Z 7.38E-05 Z
3.3E-05 Z 0.000162 J 4.89E-05 Z 5.85E-06 Z 4.16E-06 Z 1.09E-07 U 2.26E-06 U 6.04E-06 Z
0.000226 0.00136 J 0.00035 Z 6.42E-06 1.58E-06 Z 4.66E-07 Z 3.2E-05 Z 9.78E-05 Z

0.000234 Z 0.00217 Z 0.000487 Z 1.03E-05 Z 3.78E-06 Z 5.57E-07 Z 2.17E-05 0.000101 Z
0.000324 0.00199 Z 0.000428 Z 7.63E-06 Z 1.28E-06 Z 3.6E-07 Z 1.86E-05 Z 8.22E-05 Z
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
12E-0360 12E-0360 12E-0361 12E-0362 12E-0363 12E-0364 13B-0520 13B-0522

12E-0360-C02 12E-0360-C02 12E-0361-C01 12E-0362-C01 12E-0363-C02 12E-0364-C02 13B-0520-G1 13B-0522-G1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
10.96 10.96 10.98 11.02 11.07 11.1 9.37 9.5

12E-0360-C2AS 12E-0360-C2AT 12E-0361-C1AS 12E-0362-C1AS 12E-0363-C2AS 12E-0364-C2AS 13B-0520-G1AS 13B-0522-G1AS
5/22/2012 5/22/2012 5/21/2012 5/23/2012 5/23/2012 5/23/2012 10/3/2013 10/4/2013

N FD N N N N N N

0.000309 0.000274 3.92E-06 Z 0.000265 0.000222 0.000153 0.000516 J 0.000632 J
0.000273 J 0.000216 J 3.11E-06 J 0.000128 J 0.000152 J 0.000104 J 0.000403 J 0.000614 J
7.42E-06 Z 7.45E-06 J 1.84E-06 UJ 4.54E-06 5.25E-06 2.67E-06 Z 1.63E-05 J 2.46E-05 J
5.07E-06 Z 3.22E-06 Z 1.66E-06 UJ 2.19E-06 J 2.62E-06 Z 3.14E-06 J 1.03E-05 J 7.81E-06 J
5.21E-05 3.36E-05 7.55E-07 Z 1.89E-05 2.99E-05 1.79E-05 8.35E-05 J 0.000127 J
1.54E-05 1.24E-05 Z 1.41E-06 U 9.53E-06 1.09E-05 8.18E-06 2.23E-05 J 3.51E-05 J
1.39E-05 1.28E-05 9.75E-07 U 6.28E-06 J 1.02E-05 Z 5.85E-06 J 2.42E-05 J 3.58E-05 J
9.13E-06 8.69E-06 1.74E-06 U 4.61E-06 Z 8.01E-06 3.14E-06 Z 1.48E-05 J 1.64E-05 J

3.48E-06 U 3.06E-06 U 1.33E-06 U 2.38E-06 U 2.62E-06 U 2.95E-06 U 4.93E-07 UJ 6.09E-07 UJ
2.03E-06 U 5.64E-06 7.3E-07 U 1.68E-06 U 4.05E-06 Z 7.12E-06 Z 9.15E-06 J 1.29E-05 J
4.37E-06 2.94E-06 Z 1.48E-06 U 1.4E-06 Z 2.33E-06 Z 3.05E-06 U 5.84E-06 J 7.49E-06 Z
1.26E-05 J 1.18E-05 J 1.04E-06 U 5.66E-06 J 8.23E-06 J 5.72E-06 Z 1.91E-05 J 2.74E-05 J
1.91E-05 1.71E-05 6.48E-07 U 9.42E-06 1.16E-05 Z 8.82E-06 2.73E-05 J 3.67E-05 J
0.000114 0.000107 1.69E-06 8.06E-05 9.69E-05 0.000171 0.000291 J 0.000434 J
1.66E-05 1.24E-05 7.76E-07 U 7.19E-06 7.63E-06 4.8E-06 Z 1.66E-05 J 2.09E-05 J

0.003 0.00283 7.51E-05 0.00272 0.00248 0.0018 0.00563 J 0.00717 J
0.000463 0.000357 4.27E-06 J 0.00034 0.000221 0.000171 0.00077 J 0.00108 J
0.000144 0.000131 1.86E-06 9.52E-05 0.000115 0.000182 0.000336 0.000495 
0.000138 (c) 2.08E-06 9.53E-05 0.000115 0.000183 0.000336 0.000478
0.000645 0.000544 1.16E-05 Z 0.000739 0.000492 0.000312 0.00111 J 0.00136 J

0.000455 Z 0.000381 J 5.5E-06 Z 0.00032 J 0.000245 J 0.000192 Z 0.00066 J 0.000956 J
0.000132 Z 0.000117 Z 1.58E-06 UJ 7.83E-05 Z 9.04E-05 Z 6.33E-05 Z 0.000229 J 0.000288 J
0.000295 J 0.000231 J 3.41E-06 Z 0.000121 Z 0.00016 Z 0.000125 Z 0.000409 Z 0.000593 J
3.88E-05 2.91E-05 Z 1.48E-06 U 8.39E-06 Z 3.21E-05 Z 1.04E-05 Z 6.12E-05 J 8.25E-05 Z
0.000282 0.000247 Z 1.34E-06 Z 0.000113 0.00017 Z 0.000157 Z 0.000369 Z 0.000538 Z

0.000146 Z 0.000138 1.69E-06 0.000112 0.00013 Z 0.000187 Z 0.00041 Z 0.000594 Z
0.000217 Z 0.000189 Z 6.23E-07 0.000153 Z 0.000178 Z 0.000108 Z 0.000515 Z 0.000739 Z
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0522 13B-0523 13B-0524 13B-0525 13B-0527 13B-0534 13B-0534 13B-0536

13B-0522-G1 13B-0523-G2 13B-0524-C1 13B-0525-C1 13B-0527-C2 13B-0534-C2 13B-0534-C2 13B-0536-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
9.5 9.61 9.73 9.85 9.99 10.07 10.07 10.22

13B-0522-G1AT 13B-0523-G2AS 13B-0524-C1AS 13B-0525-C1AS 13B-0527-C2AS 13B-0534-C2AS 13B-0534-C2AT 13B-0536-C1AS
10/4/2013 10/23/2013 10/9/2013 10/9/2013 10/8/2013 10/7/2013 10/7/2013 10/10/2013

FD N N N N N FD N

0.00062 J 0.000661 J 0.000451 J 0.000592 J 4.24E-05 0.00146 J 0.00146 J 0.000353 J
0.000635 J 0.000653 J 0.00047 J 0.00044 J 3.59E-05 J 0.00204 J 0.00197 J 0.000328 J
2.56E-05 J 2.63E-05 J 1.91E-05 J 1.96E-05 J 1.58E-06 J 7.41E-05 J 7.07E-05 J 1.67E-05 J
8.88E-06 J 9.33E-06 J 7.52E-06 J 8.9E-06 J 6.17E-07 Z 2.03E-05 J 1.93E-05 J 5.58E-06 J
0.000143 J 0.000148 J 0.000115 J 9.43E-05 J 7.9E-06 0.000504 J 0.000489 J 7.24E-05 J
3.1E-05 J 3.47E-05 J 2.47E-05 J 3.09E-05 J 2.1E-06 J 0.0001 J 9.89E-05 J 1.84E-05 J
3.68E-05 J 3.84E-05 J 2.98E-05 J 3.06E-05 J 2.31E-06 J 0.000133 J 0.000131 J 2.85E-05 J
1.76E-05 J 2.13E-05 J 1.6E-05 J 2E-05 J 1.41E-06 J 4.98E-05 J 4.75E-05 J 1.18E-05 J

7.58E-07 UJ 2.49E-06 J 5.95E-07 UJ 6.53E-07 UJ 4.97E-07 J 8.04E-07 UJ 6.23E-07 UJ 5.79E-07 UJ
1.32E-05 J 1.25E-05 J 9.76E-06 J 1.25E-05 J 9.19E-07 J 4.41E-05 J 4.51E-05 J 1.02E-05 J
8.45E-06 J 7.59E-06 Z 5.72E-06 Z 7.7E-06 J 6.13E-07 Z 3.22E-05 J 3.14E-05 J 5.52E-06 J
2.62E-05 J 2.68E-05 J 2E-05 J 2.41E-05 J 1.75E-06 J 7.59E-05 J 7.66E-05 J 2.02E-05 J
3.56E-05 J 3.91E-05 J 3.18E-05 J 3.31E-05 J 2.35E-06 J 0.000132 J 0.000139 J 2.9E-05 J
0.000397 J 0.000435 J 0.000234 J 0.000366 J 2.98E-05 0.0173 J 0.00668 J 0.00039 J
2.25E-05 J 2.79E-05 J 1.42E-05 J 2.07E-05 J 1.72E-06 9.27E-05 J 7.6E-05 J 1.59E-05 J
0.00707 J 0.00732 J 0.00505 J 0.00641 J 0.000497 0.0179 J 0.018 J 0.00418 J
0.00111 J 0.0013 J 0.000918 J 0.000814 J 5.64E-05 0.00388 J 0.00383 J 0.000526 J
0.00046 0.000502 0.000283 0.00042 3.39E-05 0.0175 0.00689 0.00043 

(c) 0.000502 0.000284 0.00042 3.39E-05 0.0122 (c) 0.00043
0.00137 J 0.00147 J 0.00102 J 0.00134 J 9.36E-05 0.00303 J 0.0031 J 0.000754 J
0.000984 J 0.001 J 0.000717 J 0.00075 J 5.76E-05 J 0.00309 J 0.00298 J 0.000531 J
0.000283 J 0.000322 J 0.000209 J 0.000265 J 1.83E-05 Z 0.000755 J 0.000748 J 0.000165 J
0.000608 Z 0.000622 J 0.000464 J 0.0005 Z 3.77E-05 Z 0.00199 J 0.00195 J 0.000388 Z
8.38E-05 Z 9.2E-05 Z 6.41E-05 Z 8.06E-05 Z 5.68E-06 Z 0.000292 J 0.00029 J 6.16E-05 Z
0.000522 J 0.000615 Z 0.000397 Z 0.000499 J 3.99E-05 Z 0.00338 J 0.0035 J 0.000368 Z
0.000559 Z 0.000609 Z 0.000352 Z 0.000513 Z 3.94E-05 Z 0.0182 J 0.00742 J 0.000487 Z
0.000752 Z 0.000791 Z 0.000469 Z 0.000664 Z 4.79E-05 Z 0.00687 J 0.00682 J 0.0005 Z
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0539 13B-0539 13B-0542 13B-0543 13B-0548 13B-0549 13B-0550 13B-0551

13B-0539-C3 13B-0539-C3 13B-0542-C2 13B-0543-G1 13B-0548-C1 13B-0549-C3 13B-0550-C3 13B-0551-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
10.45 10.45 11.01 11.19 11.46 11.67 11.71 11.77

13B-0539-C3AS 13B-0539-C3AT 13B-0542-C2AS 13B-0543-G1AS 13B-0548-C1AS 13B-0549-C3AS 13B-0550-C3AS 13B-0551-C2AS
10/16/2013 10/16/2013 10/11/2013 10/11/2013 10/18/2013 10/17/2013 9/26/2013 9/24/2013

N FD N N N N N N

0.000798 0.000777 6.42E-05 0.00043 J 0.000252 0.000284 0.000349 J 0.000285 
0.000949 0.000767 6.13E-05 J 0.000298 J 0.000136 0.000195 0.000208 J 0.000222 
3.98E-05 3.43E-05 7.32E-06 1.37E-05 J 7.04E-06 9.26E-06 9.83E-06 J 1.09E-05 
1.64E-05 1.86E-05 2.71E-06 J 6.44E-06 J 3.31E-06 J 3.89E-06 J 5.32E-06 J 3.55E-06 J
0.000182 0.000162 1.96E-05 5.04E-05 J 2.5E-05 3.91E-05 3.7E-05 J 5.62E-05 
5.95E-05 5.06E-05 5.46E-06 Z 2.05E-05 J 1.25E-05 1.26E-05 1.69E-05 J 1.43E-05 
5.26E-05 5.5E-05 1.78E-05 1.82E-05 J 1.16E-05 1.47E-05 1.37E-05 J 1.8E-05 
3.01E-05 2.71E-05 3.79E-06 Z 1.41E-05 J 7.75E-06 Z 8.82E-06 1.13E-05 J 8.67E-06 

6.92E-07 U 7.7E-07 U 8.29E-07 U 6.84E-07 UJ 8.5E-07 U 9.03E-07 U 3.72E-07 UJ 3.68E-07 U
1.9E-05 1.87E-05 1.74E-05 6.66E-06 J 6.46E-06 5.94E-06 5.08E-06 J 6.57E-06 
2.91E-05 2.92E-05 1.78E-06 J 5E-06 J 3.16E-06 J 3.28E-06 J 3.9E-06 J 4.41E-06 
5.46E-05 4.97E-05 7.98E-06 1.73E-05 J 1.09E-05 1.07E-05 1.31E-05 J 1.42E-05 
9.63E-05 8.32E-05 1.34E-05 2.27E-05 J 1.62E-05 1.55E-05 1.66E-05 J 2.42E-05 
0.00346 J 0.00255 J 1.03E-05 0.000239 J 9.93E-05 0.00014 0.000105 J 0.000203 
0.000148 0.00012 3.96E-05 1.47E-05 J 1.18E-05 1.1E-05 1.17E-05 J 2.12E-05 
0.00885 0.00863 0.0012 0.00463 J 0.0026 0.00325 0.00385 J 0.00336 
0.0021 0.00188 6.49E-05 0.000521 J 0.000264 0.000323 0.00036 J 0.00045 
0.00359 0.00267 2.8E-05 0.000274 0.000121 0.000164 0.000132 0.000235 
0.00314 (c) 2.8E-05 0.000274 0.000121 0.000164 0.000132 0.000235
0.00167 0.00163 0.000119 0.000917 J 0.000599 0.000601 0.000784 J 0.00057 
0.00163 0.00138 9.44E-05 J 0.000529 J 0.000271 Z 0.000341 0.000386 J 0.000414 
0.000304 0.000448 7.52E-05 Z 0.000175 J 0.000109 Z 0.000108 0.000135 J 0.000115 
0.00131 0.00135 0.000143 Z 0.000331 Z 0.000199 Z 0.000221 Z 0.000241 J 0.0003 
0.000312 0.000273 2.52E-05 4.78E-05 Z 3.42E-05 Z 3.6E-05 Z 3.95E-05 J 4.99E-05 
0.00212 0.00225 0.000113 Z 0.000311 J 0.000206 Z 0.000213 Z 0.000218 Z 0.000328 Z
0.00446 J 0.00339 Z 2.32E-05 Z 0.000325 Z 0.000158 Z 0.000193 Z 0.000171 Z 0.000304 Z
0.00348 0.00336 0.00019 Z 0.000451 Z 0.00022 Z 0.000273 Z 0.000276 Z 0.000458 
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
13B-0567 13B-0575 13B-0577 2008 CLRC-060 2008 CLRC-065 2008 CLRC-109 2008 CLRC-110 2008 CLRC-114

13B-0567-G2 13B-0575-C4 13B-0577-G1 08A-060-C1 08A-065-C3 08A-109-C3 08A-110-C1 08A-114-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR 3R 3R PR PR 3R 3R PR
9.33 11.21 11.21 9.57 10.55 11.21 11.21 9.6

13B-0567-G2AS 13B-0575-C4AS 13B-0577-G1AS 08A-0060-C1AS 08A-0065-C3AS 08A-0109-C3AS 08A-0110-C1AS 08A-0114-C2AS
10/4/2013 10/17/2013 10/18/2013 8/6/2008 8/28/2008 8/21/2008 8/25/2008 9/18/2008

N N N N N N N N

0.000686 J 0.00147 J 0.000376 J 0.000809 JF 0.000331 JF 8.9E-05 JF 0.000301 F 0.000281 F
0.000839 J 0.0014 J 0.000219 J 0.000414 JF 0.000323 JF 1.62E-06 UJ 0.000137 F 0.000503 JF
3.37E-05 J 6.01E-05 J 1.03E-05 J 1.14E-05 J 6.77E-06 J 1.71E-07 UJ 5.7E-06 J 4.86E-05 JF
1.02E-05 J 1.94E-05 J 8.12E-06 J 7.68E-06 J 2.35E-06 J 2.07E-07 UJ 2.77E-06 J 2.39E-06 J
0.000149 J 0.000333 J 3.14E-05 J 6.46E-05 JF 6.84E-05 JF 3.83E-07 J 1.5E-05 J 9.71E-05 F
3.51E-05 J 0.000114 J 1.71E-05 J 3.09E-05 J 1.48E-05 J 1.51E-06 J 1.06E-05 J 1.3E-05 J
4.05E-05 J 9.39E-05 J 1.43E-05 J 2.04E-05 J 1.52E-05 J 1.11E-07 UJ 7.27E-06 J 3.14E-05 F
2.39E-05 J 4.73E-05 J 1.39E-05 J 2.19E-05 J 9.11E-06 J 1.69E-06 J 7.76E-06 J 9.69E-06 J

7.51E-07 UJ 7.7E-07 UJ 2.95E-07 UJ 4.75E-07 UJ 1.21E-06 UJ 1.2E-07 UJ 5.16E-07 U 5.12E-07 U
1.44E-05 J 3.67E-05 J 7.47E-06 J 6.4E-06 J 5.36E-06 UJ 7.17E-08 UJ 2.17E-06 J 7.22E-06 J
9.64E-06 J 3.08E-05 J 4.37E-06 J 5.27E-06 J 2.82E-06 J 8.49E-08 UJ 2.65E-06 J 6.96E-06 J
2.95E-05 J 6.82E-05 J 1.35E-05 J 1.16E-05 J 9.92E-06 J 1.09E-07 UJ 7.3E-06 J 3.19E-05 F
3.7E-05 J 0.000114 J 1.58E-05 J 1.28E-05 J 9.48E-06 J 7.38E-08 UJ 4.6E-06 J 1.47E-05 J

0.000427 J 0.00809 J 8.04E-05 J 0.000309 JF 0.000292 JF 4.67E-07 J 0.000144 F 0.000847 JF
2.27E-05 J 6.93E-05 J 9.07E-06 J 2.21E-05 JF 2.01E-05 JF 1.18E-07 UJ 8.37E-06 U 2.01E-05 JF
0.00791 J 0.0195 J 0.00438 J 0.00867 JF 0.00429 JF 0.00168 JF 0.00298 F 0.00327 JF
0.00178 J 0.00323 J 0.000431 J 0.000777 JF 0.000679 JF 3.13E-06 UJ 0.000247 F 0.0009 F
0.000498 0.00827 0.000108 0.000352 0.00032 2.22E-06 0.000159 0.000889 
0.000498 0.00827 0.000108 0.000351 0.00032 2.23E-06 0.000159 0.000889
0.00155 J 0.00317 J 0.000839 J 0.00141 J 0.000556 J 0.000126 J 0.000468 0.000425 
0.00124 J 0.00242 J 0.000409 J 0.000559 J 0.00034 J 3.12E-06 J 0.000203 0.000624 
0.000307 J 0.000816 J 0.00016 J 0.000222 J 0.000107 J 1.77E-05 J 7.03E-05 0.000123 
0.000654 Z 0.00162 J 0.000263 J 0.000366 J 0.000188 J 4.84E-07 J 0.000136 0.000367 
9.54E-05 J 0.000248 J 3.97E-05 J 2.62E-05 J 1.58E-05 J 1.09E-06 J 1.24E-05 J 3.53E-05 
0.000557 J 0.00385 J 0.000212 J 0.000328 J 0.000241 J 6.02E-07 J 0.000125 0.000601 
0.000604 Z 0.00871 Z 0.000127 J 0.000242 J 0.000197 J 8.07E-08 UJ 9.32E-05 0.000552 
0.000765 Z 0.00754 Z 0.000215 Z 0.000365 J 0.000262 J 1.18E-07 UJ 7.98E-05 0.000342 
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12
LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B
LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
9.6 11.17 9.69 10.61 10.96 11.25 9.62 10.6

LPRC10A LPRC12A LPRH10A LPRH11A LPRH11B LPRH12B LPRT10D LPRT11B
8/13/2010 8/13/2010 11/12/2009 11/12/2009 11/12/2009 11/12/2009 10/30/2009 10/28/2009

N N N N N N N N

0.0005 J 0.00029 0.0003 J 0.00011 7.4E-05 0.00034 0.00013 J 0.00016 
0.00036 J 0.0002 0.00019 J 5.4E-05 5.8E-05 0.00019 5E-05 0.00024 
1.7E-05 J 9.2E-06 7.8E-06 J 2.4E-06 J 2.9E-06 8.4E-06 3.9E-06 2E-05 
7.5E-06 J 4.3E-06 3E-06 J 1.1E-06 J 9.1E-07 ZJ 4E-06 J 1.7E-06 J 2.6E-06 
8E-05 J 3.8E-05 4.1E-05 J 1.1E-05 J 1.2E-05 J 3.3E-05 J 7.3E-06 J 5.4E-05 

2.4E-05 J 1.7E-05 1.3E-05 J 4.1E-06 J 4.1E-06 J 1.7E-05 J 5.5E-06 J 8.5E-06 
2.3E-05 J 1.5E-05 1.3E-05 J 3.9E-06 3.5E-06 ZJ 1.3E-05 3.9E-06 3.9E-05 

1.2E-05 EMPC-J 8E-06 J 8.7E-06 J 3.2E-06 J 2.5E-06 J 1.1E-05 J 3.6E-06 J 5.6E-06 
9.4E-07 UJ 4.1E-07 U 4.8E-07 J 1.2E-07 ZJ 1.3E-07 J 1.1E-06 J 1.1E-07 UJ 2.8E-06 
7.3E-06 J 5.8E-06 4.1E-06 J 1.8E-06 J 1.3E-06 J 4.6E-06 9E-07 J 1.5E-05 
6.5E-06 J 3.4E-06 3.4E-06 J 2.3E-06 J 1.3E-06 J 3.7E-06 1.1E-06 J 2.9E-06 
1.8E-05 J 1.3E-05 1.3E-05 J 3.4E-06 3.2E-06 1.2E-05 3.2E-06 1.9E-05 J
2.6E-05 J 2.4E-05 2.6E-05 J 5.2E-06 4.9E-06 2E-05 3E-06 2.5E-05 J
0.00023 J 8.1E-05 0.00015 J 7.7E-05 7.8E-05 0.00015 1.6E-05 5.3E-05 
1.6E-05 J 1.3E-05 7.6E-06 ZJ 4.9E-06 4E-06 1.2E-05 2E-06 1.8E-05 
0.0055 J 0.0031 0.0055 J 0.0019 0.00081 0.0036 0.0013 J 0.003 
0.00065 J 0.00038 0.00034 J 9.4E-05 0.00011 0.00035 7.8E-05 0.0003 
0.000273 0.000109 0.000178 8.63E-05 8.55E-05 0.000177 2.3E-05 8.4E-05 
0.000273 0.000109 0.000178 8.63E-05 8.55E-05 0.000177 2.3E-05 8.4E-05

0.0011 EMPC-J 0.00059 EMPC-J 0.00062 J 0.00024 J 0.00016 J 0.00077 J 0.00024 J 0.00033 J
0.00061 EMPC-J 0.00035 EMPC-J 0.0003 J 9.3E-05 ZJ 0.0001 J 0.00036 J 0.00011 J 0.00038 J
0.00021 EMPC-J 0.00014 EMPC-J 0.00013 J 4.9E-05 ZJ 3.3E-05 ZJ 0.00014 J 3.3E-05 J 8E-05 J
0.00043 EMPC-J 0.00026 EMPC-J 0.00024 ZJ 6.5E-05 ZJ 6.4E-05 ZJ 0.00023 J 5.8E-05 J 0.00034 J
7E-05 EMPC-J 4.3E-05 EMPC-J 4.1E-05 ZJ 2E-05 ZJ 1.3E-05 ZJ 4E-05 ZJ 8.2E-06 ZJ 3.4E-05 ZJ

0.00037 EMPC-J 0.00024 EMPC-J 0.0003 ZJ 7.1E-05 ZJ 7.6E-05 ZJ 0.00023 ZJ 4.6E-05 ZJ 0.00029 ZJ
0.00032 EMPC-J 0.0001 EMPC-J 0.00022 ZJ 0.00012 ZJ 0.0001 ZJ 0.00022 ZJ 2.5E-05 ZJ 9.8E-05 J
0.00035 EMPC-J 0.00021 EMPC-J 0.0003 ZJ 0.00011 ZJ 0.00011 ZJ 0.00029 ZJ 5.7E-05 J 0.00024 ZJ
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 9-12 RM 12-15 RM 12-15 RM 12-15
LPRT11D LPRT11F LPRT12D LPRT12E LPRT12E 13B-0553 13B-0554 13B-0556
LPRT11D LPRT11F LPRT12D LPRT12E LPRT12E 13B-0553-C2 13B-0554-C1 13B-0556-C2
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
10.75 11.01 11.63 11.75 11.75 12.32 12.33 12.69

LPRT11D LPRT11F LPRT12D LPRT12E LPRT12E-FD 13B-0553-C2AS 13B-0554-C1AS 13B-0556-C2AS
10/27/2009 10/29/2009 10/23/2009 10/22/2009 10/22/2009 10/16/2013 10/14/2013 10/7/2013

N N N N FD N N N

0.00028 9.8E-05 J 0.00018 0.00085 J 0.00088 J 0.000141 0.000169 0.00044 J
0.00018 0.0001 0.00013 0.00079 J 0.00077 J 0.000327 0.000479 J 0.000294 J
7.6E-06 7E-06 5.7E-06 3.3E-05 J 3.3E-05 J 1E-05 2E-05 1.16E-05 J
3.6E-06 1.6E-06 J 2.6E-06 1.2E-05 J 1.2E-05 J 2.25E-06 J 2.47E-06 Z 5.25E-06 Z
3.8E-05 2.1E-05 J 2.6E-05 0.00016 J 0.00016 J 2.39E-05 8.79E-05 J 5.53E-05 J
1.3E-05 4.8E-06 J 8.5E-06 5E-05 J 5.4E-05 J 7.13E-06 9.09E-06 1.98E-05 J
1.1E-05 1.7E-05 8.3E-06 5E-05 J 5.2E-05 J 1.32E-05 1.99E-05 2.13E-05 J
9.4E-06 3.4E-06 J 5.8E-06 2.6E-05 J 2.8E-05 J 4.88E-06 J 5.76E-06 1.21E-05 J

5.1E-07 ZJ 6.7E-07 J 1.5E-07 U 3E-07 UJ 2.7E-07 UJ 2.55E-07 U 4.73E-07 U 5.51E-07 UJ
3.5E-06 ZJ 6.5E-06 3.6E-06 1.9E-05 J 1.9E-05 J 6.06E-06 3.99E-06 J 8.27E-06 J
3.1E-06 1.7E-06 J 2.2E-06 J 1.4E-05 J 1.8E-05 J 2.12E-06 J 1.97E-06 Z 4.74E-06 J
1E-05 J 8.9E-06 7E-06 3.7E-05 J 3.9E-05 J 9.95E-06 1.2E-05 1.65E-05 J

1.5E-05 J 1.1E-05 1.1E-05 6.2E-05 J 6.6E-05 J 9.52E-06 1.33E-05 2.23E-05 J
0.00013 0.00014 0.00014 0.0026 *J 5.4E-05 7.06E-05 J 0.000161 J
8.2E-06 7.2E-06 9.8E-06 3.3E-05 J 4E-05 J 6.6E-06 6.92E-06 1.31E-05 J
0.003 0.0016 J 0.002 0.0099 J 0.01 *J 0.00174 0.0018 0.00499 J

0.00035 0.00012 0.00023 0.0016 J 0.0015 J 0.000348 0.000919 J 0.000508 J
0.000153 0.000154 0.000156 0.00269 9.72E-05 7.14E-05 9.86E-05 0.000196 
0.000153 0.000154 0.000156 0.00269 (c) 7.14E-05 9.86E-05 0.000196
0.0006 J 0.00021 J 0.0004 J 0.0018 J 0.0018 J 0.000294 0.000363 0.00105 J
0.00031 J 0.00017 J 0.00022 J 0.0013 J 0.0013 J 0.00059 0.00061 J 0.000514 J
0.00011 J 4.6E-05 J 7.4E-05 J 0.00036 J 0.00038 J 5.83E-05 J 7.58E-05 Z 0.000162 Z
0.0002 ZJ 0.00016 J 0.00015 ZJ 0.00084 J 0.00088 J 0.000208 0.000245 J 0.00032 Z
3.1E-05 ZJ 1.9E-05 ZJ 2.3E-05 ZJ 0.00012 ZJ 0.00015 J 2.1E-05 Z 2.15E-05 Z 4.71E-05 Z
0.00019 ZJ 0.00013 J 0.00016 ZJ 0.0012 J 0.0013 ZJ 0.000124 0.000141 Z 0.000288 J
0.00019 ZJ 0.00017 ZJ 0.0002 ZJ 0.0029 J 0.0029 ZJ 8.19E-05 Z 0.000103 J 0.000229 Z
0.00024 ZJ 0.00011 ZJ 0.00019 J 0.0019 J 0.0021 ZJ 0.000138 Z 0.000157 Z 0.000354 Z
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
13B-0561 13B-0563 13B-0563 13B-0571 13B-0574 2008 CLRC-074 2008 CLRC-082 2008 CLRC-084

13B-0561-C1 13B-0563-C2 13B-0563-C2 13B-0571-C3 13B-0574-C2 08A-074-C2 08A-082-C2 08A-084-C1
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
13.73 14.44 14.44 12.81 13.48 12.56 14.09 14.22

13B-0561-C1AS 13B-0563-C2AS 13B-0563-C2AT 13B-0571-C3AS 13B-0574-C2AS 08A-0074-C2AS 08A-0082-C2AS 08A-0084-C1AS
9/30/2013 9/24/2013 9/24/2013 10/4/2013 10/2/2013 8/18/2008 12/10/2008 12/9/2008

N N FD N N N N N

0.00119 3.49E-05 5.25E-05 0.000232 0.000259 0.000385 JF 0.000203 F 5.64E-05 F
0.000944 1.7E-05 1.42E-05 0.000138 J 0.00017 J 0.000249 JF 7.2E-05 F 2.43E-05 F
4.74E-05 7.79E-07 Z 5.2E-07 Z 6.16E-06 8.49E-06 6.52E-06 J 1.98E-06 J 1.09E-06 J
1.33E-05 6.87E-07 J 1.1E-06 J 3.22E-06 J 3.2E-06 J 3.7E-06 J 1.75E-06 J 2.71E-07 U
0.000134 2.3E-06 J 1.51E-06 J 2.39E-05 3.53E-05 3.33E-05 J 5.54E-06 J 2.4E-06 J
6.05E-05 1.63E-06 J 2.86E-06 J 1.12E-05 J 1.44E-05 1.7E-05 J 7.48E-06 J 2.01E-06 J
6.51E-05 1.77E-06 J 1.22E-06 Z 9.65E-06 1.36E-05 1.27E-05 J 3.39E-06 J 1.43E-06 J
3.05E-05 1.1E-06 J 2.16E-06 J 7.62E-06 7.53E-06 1.14E-05 J 5.57E-06 J 9.22E-07 J
1.51E-05 3.79E-07 U 3.32E-07 U 4.65E-07 U 8.64E-07 J 3.17E-07 UJ 1.71E-07 J 1.94E-07 U
2.21E-05 8.09E-07 J 6.47E-07 J 4.45E-06 J 5.86E-06 4.59E-06 J 1.29E-06 J 6.46E-07 J
1.62E-05 3.88E-07 U 8.1E-07 J 2.02E-06 Z 3.85E-06 Z 3.14E-06 J 1.36E-06 J 2.7E-07 U
3.59E-05 1.98E-06 J 2.06E-06 J 8.74E-06 1.5E-05 1.12E-05 J 4.51E-06 J 1.82E-06 J
0.000124 2.8E-06 J 2.93E-06 J 1.25E-05 2.69E-05 8.06E-06 J 2.12E-06 J 9.17E-07 J
0.00155 2.16E-06 2.68E-06 8.76E-05 0.000465 0.000164 JF 6.83E-06 F 7.15E-07 J
8.07E-05 2.04E-06 1.8E-06 7.69E-06 2.11E-05 1.83E-05 JF 4.86E-06 JF 2.53E-06 F
0.0138 0.000359 0.000392 0.00254 0.00281 0.00417 JF 0.00217 F 0.000642 F
0.00154 2.42E-05 2.75E-05 0.00025 0.000333 0.000416 JF 0.000174 F 9.45E-05 F
0.00167 4.82E-06 6.46E-06 0.000105 0.000494 0.000188 1.57E-05 3.16E-06 
0.00167 6.07E-06 (c) 0.000105 0.000494 0.000188 1.57E-05 3.32E-06
0.0025 7.55E-05 0.000103 0.000481 0.000517 0.00067 J 0.000356 9.1E-05 
0.00172 3.44E-05 Z 3.33E-05 Z 0.000252 J 0.000324 J 0.00031 J 0.000115 3.92E-05 
0.000462 1.44E-05 2.37E-05 Z 9E-05 Z 0.000114 0.000115 J 5.34E-05 1.29E-05 J
0.00149 3.25E-05 Z 3.34E-05 Z 0.000167 Z 0.000258 Z 0.000216 J 7.75E-05 2.36E-05 

0.000166 Z 2.62E-06 Z 7.56E-06 Z 2.26E-05 Z 4.46E-05 Z 1.85E-05 J 1.37E-05 J 2.7E-07 U
0.0017 3.51E-05 3.19E-05 Z 0.000155 0.000439 0.000201 J 6.64E-05 2.33E-05 
0.00208 7.64E-06 1.16E-05 Z 0.000121 0.000552 Z 0.000126 J 1.95E-05 5.89E-06 

0.00177 Z 3.78E-05 Z 2.82E-05 Z 0.000184 Z 0.000664 Z 0.000221 J 3.88E-05 2.17E-05 
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15 RM 12-15
2008 CLRC-085 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D

08A-085-C1 LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR PR PR
14.81 12.38 14.14 12.86 12.29 12.59 14.09 14.24

08A-0085-C1AS LPRC13A LPRC15A LPRH13B LPRT13B LPRT13E LPRT15B LPRT15D
12/11/2008 8/16/2010 8/13/2010 11/12/2009 10/8/2009 10/9/2009 10/26/2009 10/21/2009

N N N N N N N N

8.04E-05 F 0.0006 7.4E-05 0.00073 J 0.00078 J 0.0003 J 0.00045 J 6.6E-05 
1.78E-05 J 0.00026 2.2E-05 J 0.00043 J 0.00051 J 0.00014 J 0.00015 J 2E-05 

1E-06 J 1.3E-05 1.8E-06 EMPC-J 2E-05 J 2E-05 J 6.7E-06 J 7.8E-06 J 1.3E-06 J
8.58E-07 J 4.8E-06 1E-06 UJ 9.1E-06 J 8.3E-06 J 4E-06 J 6.1E-06 J 8.7E-07 ZJ
3.1E-06 J 4.4E-05 2.5E-06 8.2E-05 J 0.00011 J 2.1E-05 J 1.1E-05 J 2.1E-06 J
3.34E-06 J 2.7E-05 4.1E-06 J 3.1E-05 J 3.5E-05 J 1.3E-05 J 1.8E-05 J 2.7E-06 
1.95E-06 J 1.8E-05 1.5E-06 EMPC-J 3E-05 J 3.1E-05 J 8.8E-06 J 8.8E-06 J 1.4E-06 ZJ
2.43E-06 J 1.6E-05 J 2.7E-06 J 2.4E-05 J 2.2E-05 J 8.5E-06 J 1.3E-05 J 1.9E-06 ZJ

2E-07 U 9.9E-07 U 6.8E-07 U 1.3E-06 J 2.9E-07 UJ 1.6E-07 UJ 1.7E-07 UJ 1.4E-07 UJ
1.01E-06 J 6.6E-06 7.8E-07 U 9.3E-06 J 1E-05 J 2.9E-06 J 2.7E-06 J 6.7E-07 J
7.74E-07 J 6.4E-06 1.1E-06 U 6.9E-06 J 6.3E-06 J 2.8E-06 J 3.4E-06 J 6.8E-07 J
2.73E-06 J 2E-05 3E-06 2.4E-05 J 2.4E-05 J 9.6E-06 J 1.1E-05 J 2.1E-06 J
1.51E-06 J 3.4E-05 7.3E-07 U 2.9E-05 J 4.2E-05 J 1.1E-05 J 1E-05 J 2.7E-06 J
2.46E-07 U 0.00029 9.7E-07 EMPC-J 0.00019 J 0.00028 J 7.9E-05 J 5.2E-06 J 1.1E-06 J
3.2E-06 U 2.2E-05 2.3E-06 1.7E-05 J 2.4E-05 J 7.4E-06 J 7.6E-06 J 1.8E-06 
0.000905 F 0.0064 0.0008 0.008 J 0.0082 J 0.0032 J 0.0048 J 0.00071 
3.86E-05 J 0.00047 4.4E-05 0.00075 J 0.0009 J 0.00025 J 0.00032 J 4.4E-05 
3.97E-06 0.000333 3.81E-06 0.000242 0.00034 9.79E-05 2.68E-05 5E-06 
4.22E-06 0.000333 5.00E-06 0.000242 0.00034 9.79E-05 2.69E-05 5.01E-06
0.000135 0.0012 EMPC-J 0.00016 EMPC-J 0.0016 J 0.0017 J 0.0007 J 0.00098 J 0.00014 J
4.21E-05 0.00053 EMPC-J 5.2E-05 EMPC-J 0.00078 J 0.00085 J 0.00027 J 0.00036 J 4.9E-05 J
2.45E-05 0.00026 EMPC-J 2.6E-05 EMPC-J 0.00026 J 0.0003 J 0.00012 J 0.00015 J 2.4E-05 ZJ
4.16E-05 0.0004 EMPC-J 4.4E-05 EMPC-J 0.00048 ZJ 0.00053 J 0.00018 J 0.0002 J 3.4E-05 ZJ
2.65E-06 J 8.1E-05 EMPC-J 6.1E-06 EMPC-J 7.1E-05 ZJ 7.6E-05 J 3E-05 ZJ 3.1E-05 J 6.4E-06 ZJ
4.36E-05 0.00043 EMPC-J 3.2E-05 EMPC-J 0.00038 J 0.00048 J 0.00015 J 0.00014 ZJ 3E-05 ZJ
9.02E-06 0.00038 EMPC-J 1.1E-05 EMPC-J 0.00028 ZJ 0.00039 ZJ 0.00013 ZJ 5.9E-05 ZJ 8.7E-06 ZJ
3.06E-05 0.00037 EMPC-J 2.1E-05 EMPC-J 0.0004 ZJ 0.00049 J 0.00014 J 0.00011 J 2.5E-05 ZJ
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
2008 CLRC-089 2008 CLRC-090 2008 CLRC-092 2008 CLRC-096 2008 CLRC-112 2008 CLRC-113 LPRH16A LPRH16B

08A-089-C2 08A-090-C5 08A-092-C1 08A-096-C3 08A-112-C2 08A-113-C1 LPRH16A LPRH16B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.7 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR SR SR PR PR
15.5 15.63 16 17.08 15.55 15.55 15.5 15.85

08A-0089-C2AS 08A-0090-C5AS 08A-0092-C1AS 08A-0096-C3AS 08A-0112-C2AS 08A-0113-C1AS LPRH16A LPRH16B
9/17/2008 9/11/2008 9/25/2008 9/24/2008 9/16/2008 9/17/2008 11/12/2009 10/26/2009

N N N N N N N N

0.000188 F 3.45E-05 F 0.000201 F 8.94E-05 F 4.19E-05 F 8.45E-05 F 2.7E-05 7.1E-05 
3.33E-05 F 3.06E-05 F 3.12E-05 JF 3.56E-05 F 1.1E-05 J 3.62E-05 F 1.8E-05 3.3E-05 
8.79E-07 J 7.06E-07 J 2.53E-06 J 1.19E-06 J 5.33E-07 J 9.4E-07 J 1.4E-06 J 1.8E-06 J
6.94E-07 J 3.25E-07 J 1.61E-06 J 9.36E-07 J 3.68E-07 J 4.65E-07 J 5.8E-07 ZJ 1.1E-06 J
3.93E-06 J 2.25E-06 J 1.34E-06 J 3.16E-06 J 1.53E-06 J 2.16E-06 J 3.6E-06 J 3.3E-06 
4.52E-06 J 1.75E-06 J 4.27E-06 J 3.59E-06 J 1.61E-06 UJ 2.87E-06 J 1.3E-06 J 3.3E-06 
1.55E-06 J 1.84E-06 J 1.07E-06 J 2.17E-06 J 7.17E-07 U 1.14E-06 U 2.6E-06 3E-06 
2.8E-06 J 1.03E-06 J 4E-06 J 2.6E-06 J 9.49E-07 U 1.98E-06 J 1.2E-06 J 2.5E-06 

8.63E-08 U 1.32E-07 U 7.71E-07 J 1.39E-07 U 7.95E-08 U 1.13E-07 U 2.7E-07 ZJ 1.1E-07 U
9.88E-07 J 7.64E-07 J 3.83E-07 J 9.02E-07 J 4.68E-07 J 4.3E-07 J 2.6E-06 1.6E-06 J
7.04E-07 J 3.44E-07 J 4.77E-07 J 5.8E-07 J 3.75E-07 J 4.26E-07 J 7.3E-07 J 9.1E-07 J
2.04E-06 J 3.3E-06 J 2.08E-07 UJ 2.72E-06 J 9.3E-07 J 1.27E-06 J 2.8E-06 4.8E-06 
1.45E-06 J 1.57E-06 J 3.87E-07 J 1.28E-06 J 6.71E-07 J 6.05E-07 J 4.6E-06 8.3E-06 

4.34E-07 UJ 3.03E-07 J 2.25E-07 U 4.17E-07 UJ 1.17E-07 U 8.59E-08 U 3.3E-07 J 4.3E-07 J
2.6E-06 JF 1.53E-06 J 7.79E-07 U 2.37E-06 JF 1.39E-06 U 5.36E-07 U 5.4E-06 3E-06 
0.00162 F 0.000453 F 0.00152 F 0.000938 F 0.000462 F 0.000993 F 0.00048 0.00083 
7.19E-05 F 2.1E-05 U 0.000139 F 5.02E-05 U 2.82E-05 J 0.000193 F 4.6E-05 4.7E-05 
5.72E-06 3.14E-06 4.76E-06 4.29E-06 1.55E-06 3.07E-06 4.91E-06 7.3E-06 
5.88E-06 3.15E-06 4.87E-06 4.52E-06 1.73E-06 3.15E-06 4.91E-06 7.31E-06
0.000306 5.42E-05 0.000284 0.000143 6.86E-05 0.000133 5.9E-05 J 0.00015 J
4.9E-05 4.11E-05 7.98E-05 5.52E-05 2.52E-05 J 7.72E-05 3.8E-05 J 7E-05 J
3.7E-05 1.31E-05 J 3.38E-05 J 2.62E-05 1.09E-05 J 2E-05 1.4E-05 ZJ 3E-05 J
3.35E-05 4.8E-05 2.84E-05 4.32E-05 1.46E-05 J 2.81E-05 3.5E-05 ZJ 7E-05 J
4.39E-05 4.04E-06 J 4.76E-07 J 2.91E-06 J 1.28E-06 J 6.1E-07 J 1E-05 ZJ 1.1E-05 ZJ
3.55E-05 7.23E-05 7.02E-06 J 3.81E-05 1.29E-05 J 1.54E-05 J 4.7E-05 ZJ 9.2E-05 ZJ
1.06E-05 2.68E-06 2.25E-07 U 9.42E-06 1.69E-06 J 2.68E-06 1.7E-05 ZJ 1.2E-05 ZJ
3.13E-05 3.37E-05 3.46E-06 2.18E-05 9.67E-06 8.77E-06 5.5E-05 ZJ 4.7E-05 J
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Table A-9
Analytical Data for Dioxins and Furans
LPRSA Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Dioxin +  Furan TEQ KM (b) DFTEQ-HH-KM mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits.  See Appendx F.

KM - Kaplan - Meier.

(c) - See parent sample, presents the average of the sample and duplicate.

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

River Mile Segment (RM)
Location Name

Location ID
Depth

Stream Code
Stream Mile

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has been affixed to the result due to application of a correction factor   See 
Attachment A-1.
J - Estimated Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).
U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

EMPC-J -  Estimated Maximum Potential Concentration. 

RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4 RM 15-17.4
LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

PR PR PR PR PR PR
17.35 15.24 15.53 15.59 17.05 16.55

LPRH17A LPRT16C LPRT16D LPRT16E LPRT17A LPRT17D
10/20/2009 10/29/2009 10/29/2009 10/28/2009 10/20/2009 10/21/2009

N N N N N N

0.00012 5.8E-05 J 6.7E-05 0.00022 0.00019 6.1E-05 
5.2E-05 J 1.7E-05 1.6E-05 J 4.7E-05 4.8E-05 2.2E-05 
2.7E-06 9.3E-07 J 1.1E-06 J 2.9E-06 3.4E-06 1.3E-06 J

1.4E-06 ZJ 6E-07 J 7.1E-07 J 1.6E-06 J 1.8E-06 J 8.1E-07 J
6.1E-06 J 2.1E-06 J 2.2E-06 J 4.7E-06 5.8E-06 2.7E-06 
4.3E-06 2.2E-06 J 2.8E-06 7.2E-06 6.5E-06 2.5E-06 
3.4E-06 1.9E-06 J 1.2E-06 J 3.2E-06 3.7E-06 1.9E-06 J

3.3E-06 ZJ 1.3E-06 J 1.8E-06 J 3.5E-06 3.9E-06 1.4E-06 J
6E-07 ZJ 1.2E-07 UJ 9.2E-08 U 1.2E-07 ZJ 1.4E-07 U 1.6E-07 UJ
1.3E-06 J 6.1E-07 ZJ 7E-07 J 1.7E-06 J 1.6E-06 J 9.5E-07 J

9.2E-07 ZJ 3.4E-07 ZJ 5.1E-07 J 9.7E-07 J 1.1E-06 J 5.6E-07 ZJ
3.8E-06 ZJ 2.6E-06 1.5E-06 J 4.8E-06 J 5E-06 2.3E-06 ZJ

5E-06 J 2.8E-06 1.8E-06 J 5.9E-06 J 6.3E-06 4.4E-06 J
5.2E-07 ZJ 3.3E-07 ZJ 2E-07 J 6E-07 ZJ 8.5E-07 J 4.1E-07 ZJ

3.2E-06 1.2E-06 1.1E-06 J 3.3E-06 3.7E-06 2.6E-06 
0.0011 0.0006 J 0.00066 0.0028 0.0026 0.00066 
9.1E-05 2.5E-05 4.1E-05 0.00011 9.3E-05 4E-05 
7.69E-06 3.67E-06 3.45E-06 9.81E-06 1.01E-05 4.79E-06 
7.69E-06 3.67E-06 3.46E-06 9.80E-06 1.02E-05 4.80E-06
0.00025 J 0.00011 J 0.00013 J 0.00079 J 0.00057 J 0.00013 J

0.00011 ZJ 3.6E-05 J 4.2E-05 J 0.00013 J 0.00012 J 5.2E-05 J
4.4E-05 ZJ 1.6E-05 ZJ 2E-05 ZJ 5.6E-05 J 5.8E-05 J 2.2E-05 ZJ
7.3E-05 ZJ 3.3E-05 ZJ 2.5E-05 ZJ 9.1E-05 ZJ 8.8E-05 J 4.2E-05 ZJ
8.9E-06 ZJ 4E-06 ZJ 5.8E-06 ZJ 1.2E-05 ZJ 1.4E-05 ZJ 7.8E-06 ZJ
5.3E-05 ZJ 3.6E-05 ZJ 2.1E-05 ZJ 5.9E-05 ZJ 6.7E-05 ZJ 4.7E-05 ZJ
1.2E-05 ZJ 3.9E-06 ZJ 6.4E-06 ZJ 2E-05 ZJ 2.2E-05 ZJ 1.6E-05 ZJ
4.2E-05 ZJ 2.3E-05 ZJ 1.6E-05 ZJ 4.3E-05 ZJ 4.9E-05 ZJ 3.8E-05 J
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

11A-T000 11A-T000 11A-T000 11A-T000 11A-T014 11A-T014 11A-T014
11A-CE01-T000 11A-CE02-T000 11A-CE03-T000 11A-CE04-T000 11A-CE01-T014 11A-CE02-T014 11A-CE03-T014

4.23 3.96 4.38 3.23 3.04 3.11 3.1
PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.44 1.43 1.43
11A-CE01-T000-AS 11A-CE02-T000-AS 11A-CE03-T000-AS 11A-CE04-T000-AS 11A-CE01-T014-AS 11A-CE02-T014-AS 11A-CE03-T014-AS

8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
KRONE T Monobutyltin 78763-54-9 ug/l 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
KRONE T Tetrabutyltin 1461-25-2 ug/l 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U 0.05 U 0.05 U
KRONE T Tributyltin 36643-28-4 ug/l 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l
KRONE T Monobutyltin 78763-54-9 ug/l
KRONE T Tetrabutyltin 1461-25-2 ug/l
KRONE T Tributyltin 36643-28-4 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type

11A-T014 11A-T102 11A-T102 11A-T102 11A-T102 11A-TTR1 11A-TTR1
11A-CE04-T014 11A-CE01-T102 11A-CE02-T102 11A-CE03-T102 11A-CE04-T102 11A-CE01-TTR1 11A-CE02-TTR1

2.91 3.23 3.01 3.14 2.97 2.97 3.05
PR PR PR PR PR PR PR

1.43 10.21 10.21 10.21 10.21 6.66 6.66
11A-CE04-T014-AS 11A-CE01-T102-AS 11A-CE02-T102-AS 11A-CE03-T102-AS 11A-CE04-T102-AS 11A-CE01-TTR1-AS 11A-CE02-TTR1-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l
KRONE T Monobutyltin 78763-54-9 ug/l
KRONE T Tetrabutyltin 1461-25-2 ug/l
KRONE T Tributyltin 36643-28-4 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type

11A-TTR1 11A-TTR1 11A-TTR2 11A-TTR2 11A-TTR2 11A-TTR2 11A-TTR2
11A-CE03-TTR1 11A-CE04-TTR1 11A-CE01-TTR2 11A-CE02-TTR2 11A-CE02-TTR2 11A-CE03-TTR2 11A-CE04-TTR2

3.07 2.73 2.99 2.89 2.89 2.97 2.8
PR PR PR PR PR PR PR

6.66 6.66 4.24 4.24 4.24 4.24 4.24
11A-CE03-TTR1-AS 11A-CE04-TTR1-AS 11A-CE01-TTR2-AS 11A-CE02-TTR2-AS 11A-CE02-TTR2-AT 11A-CE03-TTR2-AS 11A-CE04-TTR2-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N FD N N

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l
KRONE T Monobutyltin 78763-54-9 ug/l
KRONE T Tetrabutyltin 1461-25-2 ug/l
KRONE T Tributyltin 36643-28-4 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type

12C-T000 12C-T000 12C-T000 12C-T000 12C-T014 12C-T014 12C-T014
12C-CE11-T000 12C-CE12-T000 12C-CE20-T000 12C-CE21-T000 12C-CE11-T014 12C-CE12-T014 12C-CE20-T014

3 3 3 3 3 3 3
PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.43 1.43 1.43
12C-CE11-T000-AS 12C-CE12-T000-AS 12C-CE20-T000-AS 12C-CE21-T000-AS 12C-CE11-T014-AS 12C-CE12-T014-AS 12C-CE20-T014-AS

2/27/2013 2/27/2013 2/28/2013 3/4/2013 2/27/2013 2/27/2013 2/28/2013
N N N N N N N

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l
KRONE T Monobutyltin 78763-54-9 ug/l
KRONE T Tetrabutyltin 1461-25-2 ug/l
KRONE T Tributyltin 36643-28-4 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type

12C-T014 12C-T102 12C-T102 12C-T102 12C-T102 12D-T000 12D-T000
12C-CE21-T014 12C-CE11-T102 12C-CE12-T102 12C-CE20-T102 12C-CE21-T102 12D-CE01-T000 12D-CE02-T000

3 3 3 3 3 3.02 3.09
PR PR PR PR PR PR PR

1.43 10.21 10.21 10.22 10.22 -0.06 -0.06
12C-CE21-T014-AS 12C-CE11-T102-AS 12C-CE12-T102-AS 12C-CE20-T102-AS 12C-CE21-T102-AS 12D-CE01-T000-AS 12D-CE02-T000-AS

3/4/2013 2/27/2013 2/27/2013 2/28/2013 3/4/2013 3/27/2012 3/27/2012
N N N N N N N

0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 UJ 0.011 J 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U
0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l
KRONE T Monobutyltin 78763-54-9 ug/l
KRONE T Tetrabutyltin 1461-25-2 ug/l
KRONE T Tributyltin 36643-28-4 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type

12D-T000 12D-T000 12D-T014 12D-T014 12D-T014 12D-T014 12D-T102
12D-CE03-T000 12D-CE04-T000 12D-CE01-T014 12D-CE02-T014 12D-CE03-T014 12D-CE04-T014 12D-CE01-T102

3.05 3 2.92 2.97 2.92 2.93 3.02
PR PR PR PR PR PR PR

-0.06 -0.06 1.43 1.43 1.43 1.43 10.21
12D-CE03-T000-AS 12D-CE04-T000-AS 12D-CE01-T014-AS 12D-CE02-T014-AS 12D-CE03-T014-AS 12D-CE04-T014-AS 12D-CE01-T102-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/26/2012
N N N N N N N

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l
KRONE T Monobutyltin 78763-54-9 ug/l
KRONE T Tetrabutyltin 1461-25-2 ug/l
KRONE T Tributyltin 36643-28-4 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type

12D-T102 12D-T102 12D-T102 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1
12D-CE02-T102 12D-CE03-T102 12D-CE04-T102 12D-CE01-TTR1 12D-CE02-TTR1 12D-CE02-TTR1 12D-CE03-TTR1

3.1 3.03 2.98 3.08 2.97 2.97 2.89
PR PR PR PR PR PR PR

10.22 10.21 10.21 3.35 6.48 6.48 7.68
12D-CE02-T102-AS 12D-CE03-T102-AS 12D-CE04-T102-AS 12D-CE01-TTR1-AS 12D-CE02-TTR1-AS 12D-CE02-TTR1-AT 12D-CE03-TTR1-AS

3/26/2012 3/26/2012 3/26/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012
N N N N N FD N

0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U 0.05 U
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l
KRONE T Monobutyltin 78763-54-9 ug/l
KRONE T Tetrabutyltin 1461-25-2 ug/l
KRONE T Tributyltin 36643-28-4 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type

12D-TTR1 12D-TTR2 12D-TTR2 12D-TTR2 12D-TTR2 12D-TTR2 12G-T000
12D-CE04-TTR1 12D-CE01-TTR2 12D-CE02-TTR2 12D-CE02-TTR2 12D-CE03-TTR2 12D-CE04-TTR2 12G-CE01-T000

2.98 3.03 3.01 3.01 2.98 2.95 2.95
PR PR PR PR PR PR PR

6.48 3.35 3.8 3.8 4.25 3.8 -0.06
12D-CE04-TTR1-AS 12D-CE01-TTR2-AS 12D-CE02-TTR2-AS 12D-CE02-TTR2-AT 12D-CE03-TTR2-AS 12D-CE04-TTR2-AS 12G-CE01-T000-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 8/29/2012
N N N FD N N N

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 UJ 0.05 U 0.05 UJ 0.05 U 0.05 UJ 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 UJ
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l
KRONE T Monobutyltin 78763-54-9 ug/l
KRONE T Tetrabutyltin 1461-25-2 ug/l
KRONE T Tributyltin 36643-28-4 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type

12G-T000 12G-T000 12G-T000 12G-T014 12G-T014 12G-T014 12G-T014
12G-CE02-T000 12G-CE03-T000 12G-CE04-T000 12G-CE01-T014 12G-CE02-T014 12G-CE03-T014 12G-CE04-T014

3.04 2.9 3.05 3.1 3.35 2.98 3.13
PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.44 1.43
12G-CE02-T000-AS 12G-CE03-T000-AS 12G-CE04-T000-AS 12G-CE01-T014-AS 12G-CE02-T014-AS 12G-CE03-T014-AS 12G-CE04-T014-AS

8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012
N N N N N N N

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 UJ 0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U 0.05 U
0.05 UJ 0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.013 J 0.05 U 0.05 U 0.05 U 0.05 U 0.05 UJ
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l
KRONE T Monobutyltin 78763-54-9 ug/l
KRONE T Tetrabutyltin 1461-25-2 ug/l
KRONE T Tributyltin 36643-28-4 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type

12G-T102 12G-T102 12G-T102 12G-T102 12G-TTR1 12G-TTR1 12G-TTR1
12G-CE01-T102 12G-CE02-T102 12G-CE03-T102 12G-CE04-T102 12G-CE01-TTR1 12G-CE02-TTR1 12G-CE02-TTR1

3.21 2.94 3.02 2.88 2.98 3.1 3.1
PR PR PR PR PR PR PR

10.21 10.21 10.21 10.21 4.48 6.71 6.71
12G-CE01-T102-AS 12G-CE02-T102-AS 12G-CE03-T102-AS 12G-CE04-T102-AS 12G-CE01-TTR1-AS 12G-CE02-TTR1-AS 12G-CE02-TTR1-AT

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012
N N N N N N FD

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 UJ 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U
0.05 UJ 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l
KRONE T Monobutyltin 78763-54-9 ug/l
KRONE T Tetrabutyltin 1461-25-2 ug/l
KRONE T Tributyltin 36643-28-4 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type

12G-TTR1 12G-TTR1 12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2
12G-CE03-TTR1 12G-CE04-TTR1 12G-CE01-TTR2 12G-CE02-TTR2 12G-CE02-TTR2 12G-CE03-TTR2 12G-CE04-TTR2

3.05 3.1 2.9 2.95 2.95 2.95 3.09
PR PR PR PR PR PR PR
9 6.71 2.97 3.63 3.63 4.25 3.62

12G-CE03-TTR1-AS 12G-CE04-TTR1-AS 12G-CE01-TTR2-AS 12G-CE02-TTR2-AS 12G-CE02-TTR2-AT 12G-CE03-TTR2-AS 12G-CE04-TTR2-AS
8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012

N N N N FD N N

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l
KRONE T Monobutyltin 78763-54-9 ug/l
KRONE T Tetrabutyltin 1461-25-2 ug/l
KRONE T Tributyltin 36643-28-4 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type

12H-T000 12H-T000 12H-T000 12H-T000 12H-T014 12H-T014 12H-T014
12H-CE01-T000 12H-CE02-T000 12H-CE03-T000 12H-CE04-T000 12H-CE01-T014 12H-CE02-T014 12H-CE03-T014

3 3 3 3 3 3 3
PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.43 1.43 1.43
12H-CE01-T000-AS 12H-CE02-T000-AS 12H-CE03-T000-AS 12H-CE04-T000-AS 12H-CE01-T014-AS 12H-CE02-T014-AS 12H-CE03-T014-AS

12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012
N N N N N N N

0.05 U 0.05 U 0.05 U 0.05 U 0.011 J 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l
KRONE T Monobutyltin 78763-54-9 ug/l
KRONE T Tetrabutyltin 1461-25-2 ug/l
KRONE T Tributyltin 36643-28-4 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type

12H-T014 12H-T102 12H-T102 12H-T102 12H-T102 12H-TTR1 12H-TTR1
12H-CE04-T014 12H-CE01-T102 12H-CE02-T102 12H-CE03-T102 12H-CE04-T102 12H-CE01-TTR1 12H-CE02-TTR1

3 3.07 2.97 3 3.2 3.01 2.99
PR PR PR PR PR PR PR

1.43 10.21 10.21 10.21 10.21 2.52 4.67
12H-CE04-T014-AS 12H-CE01-T102-AS 12H-CE02-T102-AS 12H-CE03-T102-AS 12H-CE04-T102-AS 12H-CE01-TTR1-AS 12H-CE02-TTR1-AS

12/11/2012 12/10/2012 12/10/2012 12/10/2012 12/10/2012 12/11/2012 12/11/2012
N N N N N N N

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l
KRONE T Monobutyltin 78763-54-9 ug/l
KRONE T Tetrabutyltin 1461-25-2 ug/l
KRONE T Tributyltin 36643-28-4 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type

12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR2 12H-TTR2 12H-TTR2 12H-TTR2
12H-CE02-TTR1 12H-CE03-TTR1 12H-CE04-TTR1 12H-CE01-TTR2 12H-CE02-TTR2 12H-CE02-TTR2 12H-CE03-TTR2

2.99 3 3.2 3.18 3.2 3.2 3
PR PR PR PR PR PR PR

4.67 6.72 4.67 1.96 3.05 3.05 4.13
12H-CE02-TTR1-AT 12H-CE03-TTR1-AS 12H-CE04-TTR1-AS 12H-CE01-TTR2-AS 12H-CE02-TTR2-AS 12H-CE02-TTR2-AT 12H-CE03-TTR2-BS

12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012
FD N N N N FD N

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
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Table A-10
Analytical Data for Butyltins
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
KRONE T Dibutyltin 14488-53-0 ug/l
KRONE T Monobutyltin 78763-54-9 ug/l
KRONE T Tetrabutyltin 1461-25-2 ug/l
KRONE T Tributyltin 36643-28-4 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Sample ID
Sample Date
Sample Type

12H-TTR2
12H-CE04-TTR2

3
PR

3.05
12H-CE04-TTR2-AS

12/11/2012
N

0.05 U
0.05 U
0.05 U
0.05 U
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

11A-T000 11A-T000 11A-T000 11A-T000 11A-T014 11A-T014 11A-T014
11A-CE01-T000 11A-CE02-T000 11A-CE03-T000 11A-CE04-T000 11A-CE01-T014 11A-CE02-T014 11A-CE03-T014

4.23 3.96 4.38 3.23 3.04 3.11 3.1
PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.44 1.43 1.43
11A-CE01-T000-AS 11A-CE02-T000-AS 11A-CE03-T000-AS 11A-CE04-T000-AS 11A-CE01-T014-AS 11A-CE02-T014-AS 11A-CE03-T014-AS

8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l 0.000268 J 0.000188 J 0.000138 Z 0.000289 J 0.000377 J 0.000254 J 0.000234 J
E1699M N 2,4'-DDE 3424-82-6 ug/l 7.36E-05 U 9.98E-05 J 7.56E-05 U 0.00012 Z 4.16E-05 U 0.000127 J 0.000103 J
E1699M N 2,4'-DDT 789-02-6 ug/l 5.47E-05 U 4.23E-05 U 4.99E-05 U 4.28E-05 U 2.99E-05 U 3.1E-05 Z 2.01E-05 U
E1699M N 4,4'-DDD 72-54-8 ug/l 0.000709 0.000454 0.00044 0.000798 0.00104 0.000678 0.000589 
E1699M N 4,4'-DDE 72-55-9 ug/l 0.00063 0.000396 Z 0.000403 J 0.000794 0.00103 0.000725 0.000503 
E1699M N 4,4'-DDT 50-29-3 ug/l 0.000197 J 7.77E-05 J 4.94E-05 U 0.000204 Z 0.000301 J 0.000159 J 0.000118 J
E1699M N Aldrin 309-00-2 ug/l 3.5E-05 U 2.58E-05 U 3.93E-05 U 3.3E-05 Z 1.3E-05 U 1.55E-05 U 1.24E-05 U
E1699M N alpha-BHC 319-84-6 ug/l 0.000108 J 0.000155 J 0.000134 J 7.5E-05 Z 7.24E-05 J 0.000148 J 0.000147 J
E1699M N beta-BHC 319-85-7 ug/l 0.000164 J 0.000183 J 0.000198 J 0.000136 J 0.00011 J 0.000214 J 0.000203 J
E1699M N cis-Chlordane 5103-71-9 ug/l 0.000745 0.000391 J 0.000498 0.0008 0.00123 0.00067 0.000582 
E1699M N cis-Nonachlor 5103-73-1 ug/l 0.000155 Z 0.000117 J 0.000105 J 0.000208 J 0.000347 J 0.000187 J 0.000138 Z
E1699M N delta-BHC 319-86-8 ug/l 4.01E-05 U 3.15E-05 U 4E-05 U 3.92E-05 U 2.08E-05 U 2.46E-05 U 2.75E-05 U
E1699M N Dieldrin 60-57-1 ug/l 0.000983 0.000662 0.00074 0.00108 0.00166 0.000926 0.000964 
E1699M N Endosulfan I 959-98-8 ug/l 0.000151 U 0.000108 U 0.000107 U 0.000198 U 6.41E-05 U 0.000174 J 7.4E-05 Z
E1699M N Endosulfan II 33213-65-9 ug/l 0.000182 U 0.000147 U 0.000359 U 0.000305 U 0.000121 U 0.000231 J 0.00016 U
E1699M N Endosulfan Sulfate 1031-07-8 ug/l 0.000182 U 0.000104 U 0.000136 U 0.000166 U 0.000246 J 0.000162 J 0.000156 J
E1699M N Endrin 72-20-8 ug/l 3.59E-05 U 2.34E-05 U 3.17E-05 U 5.41E-05 J 4.18E-05 U 9.03E-05 J 2.45E-05 U
E1699M N Endrin aldehyde 7421-93-4 ug/l 5.57E-05 U 5.03E-05 U 5.55E-05 U 7.62E-05 U 4.08E-05 U 5.99E-05 U 5.26E-05 U
E1699M N Endrin ketone 53494-70-5 ug/l 8.4E-05 UJ 5.4E-05 UJ 8.46E-05 UJ 0.000116 UJ 0.000196 J 7.15E-05 J 6.26E-05 J
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l 0.000101 J 8.33E-05 J 0.000101 J 0.000105 J 0.000102 J 0.000103 J 0.000113 J
E1699M N Heptachlor 76-44-8 ug/l 1.7E-05 Z 1.17E-05 U 1.86E-05 U 1.51E-05 U 3.14E-05 J 8.14E-06 U 7.72E-06 U
E1699M N Heptachlor Epoxide 1024-57-3 ug/l 0.000545 0.000284 J 0.000396 J 0.000664 0.001 0.000445 0.000484 
E1699M N Hexachlorobenzene 118-74-1 ug/l 0.000217 J 0.000191 J 0.000211 J 0.000186 J 0.00018 U 0.000185 U 0.000175 U
E1699M N Methoxychlor 72-43-5 ug/l 2.36E-05 U 2.04E-05 U 2.27E-05 U 2.42E-05 U 2.63E-05 U 4.7E-05 Z 1.64E-05 U
E1699M N Oxy-chlordane 27304-13-8 ug/l 3.17E-05 U 2.22E-05 U 2.86E-05 U 4.3E-05 J 6.52E-05 J 2.9E-05 Z 2.78E-05 Z
E1699M N trans-Chlordane 5103-74-2 ug/l 0.000568 0.000277 J 0.00031 J 0.000645 0.000921 0.000495 0.000457 
E1699M N trans-Nonachlor 39765-80-5 ug/l 0.000332 J 0.000152 J 0.000194 J 0.000429 0.000589 0.000344 J 0.000301 J

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l
E1699M N 2,4'-DDE 3424-82-6 ug/l
E1699M N 2,4'-DDT 789-02-6 ug/l
E1699M N 4,4'-DDD 72-54-8 ug/l
E1699M N 4,4'-DDE 72-55-9 ug/l
E1699M N 4,4'-DDT 50-29-3 ug/l
E1699M N Aldrin 309-00-2 ug/l
E1699M N alpha-BHC 319-84-6 ug/l
E1699M N beta-BHC 319-85-7 ug/l
E1699M N cis-Chlordane 5103-71-9 ug/l
E1699M N cis-Nonachlor 5103-73-1 ug/l
E1699M N delta-BHC 319-86-8 ug/l
E1699M N Dieldrin 60-57-1 ug/l
E1699M N Endosulfan I 959-98-8 ug/l
E1699M N Endosulfan II 33213-65-9 ug/l
E1699M N Endosulfan Sulfate 1031-07-8 ug/l
E1699M N Endrin 72-20-8 ug/l
E1699M N Endrin aldehyde 7421-93-4 ug/l
E1699M N Endrin ketone 53494-70-5 ug/l
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l
E1699M N Heptachlor 76-44-8 ug/l
E1699M N Heptachlor Epoxide 1024-57-3 ug/l
E1699M N Hexachlorobenzene 118-74-1 ug/l
E1699M N Methoxychlor 72-43-5 ug/l
E1699M N Oxy-chlordane 27304-13-8 ug/l
E1699M N trans-Chlordane 5103-74-2 ug/l
E1699M N trans-Nonachlor 39765-80-5 ug/l

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type

11A-T014 11A-T102 11A-T102 11A-T102 11A-T102 11A-TTR1 11A-TTR1
11A-CE04-T014 11A-CE01-T102 11A-CE02-T102 11A-CE03-T102 11A-CE04-T102 11A-CE01-TTR1 11A-CE02-TTR1

2.91 3.23 3.01 3.14 2.97 2.97 3.05
PR PR PR PR PR PR PR

1.43 10.21 10.21 10.21 10.21 6.66 6.66
11A-CE04-T014-AS 11A-CE01-T102-AS 11A-CE02-T102-AS 11A-CE03-T102-AS 11A-CE04-T102-AS 11A-CE01-TTR1-AS 11A-CE02-TTR1-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N

0.000395 J 0.000245 J 0.000168 J 0.000274 J 0.000284 J 0.000374 J 0.000406 
0.000152 J 7.83E-05 J 3.59E-05 U 6.32E-05 J 9.62E-05 J 0.000133 Z 0.000169 J
0.000107 J 0.000102 J 7.11E-05 J 6.6E-05 Z 0.000122 J 0.000103 J 0.000176 J
0.00106 J 0.000732 0.000497 0.000708 0.000846 0.00103 0.00127 
0.00108 J 0.000922 0.000586 0.000688 0.00114 0.00123 0.00146 
0.00037 J 0.000469 0.000233 J 0.000255 J 0.000538 0.000447 0.000634 
2.72E-05 Z 5.34E-05 J 2.6E-05 Z 1.8E-05 Z 3.72E-05 Z 1.04E-05 U 3.02E-05 Z
9.73E-05 J 4.04E-05 J 3.3E-05 Z 4.85E-05 J 4.22E-05 J 4.26E-05 Z 5.7E-05 J

0.000121 UJ 3.51E-05 Z 5.37E-05 U 4.97E-05 J 5.29E-05 U 5.14E-05 Z 8.27E-05 J
0.0011 J 0.00153 0.000985 0.00119 0.00156 0.00161 0.00162 

0.000274 J 0.000401 0.000262 J 0.000285 J 0.000433 0.000397 0.00041 
2.18E-05 UJ 3.4E-05 J 3.75E-05 J 1.88E-05 U 1.82E-05 U 2.6E-05 U 2.71E-05 U

0.00133 J 0.00173 0.00155 0.00186 0.00158 0.00177 0.00162 
8.6E-05 J 7.45E-05 U 0.000121 U 8.81E-05 U 8.48E-05 U 3.48E-05 U 7.67E-05 U

0.000183 Z 7.86E-05 U 0.000194 U 0.000149 U 0.000244 U 0.000114 U 0.000182 Z
0.000184 J 0.000207 J 0.000203 J 0.000235 J 0.000209 J 0.000216 J 0.000233 J
4.34E-05 J 2.6E-05 U 2.14E-05 U 4.58E-05 J 2.21E-05 U 4.27E-05 U 2.93E-05 U

4.03E-05 UJ 4.68E-05 U 3.18E-05 U 3.31E-05 U 3.29E-05 U 4E-05 U 4.22E-05 U
8.13E-05 J 9.68E-05 Z 8.82E-05 J 7.86E-05 J 6.66E-05 J 0.000142 J 9.59E-05 J
9.96E-05 J 0.000112 J 0.000103 J 0.000115 J 9.41E-05 J 8.49E-05 J 0.000121 J
2.09E-05 Z 3.17E-05 Z 1.91E-05 J 3.6E-05 U 3.83E-05 J 3.04E-05 Z 2.96E-05 U
0.00082 J 0.00105 0.000925 0.00113 0.000915 0.00112 0.00112 

0.000176 UJ 9.25E-05 U 7.13E-05 U 9.79E-05 U 8.15E-05 U 0.000144 U 0.000325 J
3.82E-05 Z 2.17E-05 U 3.36E-05 J 3.6E-05 Z 5E-05 Z 2.45E-05 U 6.77E-05 Z
4.22E-05 Z 0.000135 J 9.98E-05 J 0.000101 J 0.000118 J 1.44E-05 U 0.0001 Z
0.000819 J 0.00124 0.000718 0.00086 0.00125 0.0012 0.00125 
0.000544 J 0.000939 0.000493 0.000616 0.000956 0.000786 0.000853 
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l
E1699M N 2,4'-DDE 3424-82-6 ug/l
E1699M N 2,4'-DDT 789-02-6 ug/l
E1699M N 4,4'-DDD 72-54-8 ug/l
E1699M N 4,4'-DDE 72-55-9 ug/l
E1699M N 4,4'-DDT 50-29-3 ug/l
E1699M N Aldrin 309-00-2 ug/l
E1699M N alpha-BHC 319-84-6 ug/l
E1699M N beta-BHC 319-85-7 ug/l
E1699M N cis-Chlordane 5103-71-9 ug/l
E1699M N cis-Nonachlor 5103-73-1 ug/l
E1699M N delta-BHC 319-86-8 ug/l
E1699M N Dieldrin 60-57-1 ug/l
E1699M N Endosulfan I 959-98-8 ug/l
E1699M N Endosulfan II 33213-65-9 ug/l
E1699M N Endosulfan Sulfate 1031-07-8 ug/l
E1699M N Endrin 72-20-8 ug/l
E1699M N Endrin aldehyde 7421-93-4 ug/l
E1699M N Endrin ketone 53494-70-5 ug/l
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l
E1699M N Heptachlor 76-44-8 ug/l
E1699M N Heptachlor Epoxide 1024-57-3 ug/l
E1699M N Hexachlorobenzene 118-74-1 ug/l
E1699M N Methoxychlor 72-43-5 ug/l
E1699M N Oxy-chlordane 27304-13-8 ug/l
E1699M N trans-Chlordane 5103-74-2 ug/l
E1699M N trans-Nonachlor 39765-80-5 ug/l

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type

11A-TTR1 11A-TTR1 11A-TTR2 11A-TTR2 11A-TTR2 11A-TTR2 11A-TTR2
11A-CE03-TTR1 11A-CE04-TTR1 11A-CE01-TTR2 11A-CE02-TTR2 11A-CE02-TTR2 11A-CE03-TTR2 11A-CE04-TTR2

3.07 2.73 2.99 2.89 2.89 2.97 2.8
PR PR PR PR PR PR PR

6.66 6.66 4.24 4.24 4.24 4.24 4.24
11A-CE03-TTR1-AS 11A-CE04-TTR1-AS 11A-CE01-TTR2-AS 11A-CE02-TTR2-AS 11A-CE02-TTR2-AT 11A-CE03-TTR2-AS 11A-CE04-TTR2-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N FD N N

0.000257 J 0.000624 0.000362 J 0.000458 0.000457 0.000327 J 0.00108 
0.000107 J 0.000258 J 4.58E-05 U 0.000166 J 0.000164 J 0.000104 J 0.000449 
8.28E-05 J 0.00022 J 0.000104 J 0.000111 J 0.000146 J 5.61E-05 J 0.000323 J
0.000751 0.00185 0.00103 0.00123 0.0012 0.000867 0.00312 
0.000813 0.00221 0.00127 0.00129 0.00129 0.00082 0.00394 
0.000266 J 0.000678 0.0009 0.000377 J 0.000475 0.000225 J 0.00142 
1.04E-05 U 7.29E-05 J 3.29E-05 J 1.43E-05 U 3.4E-05 J 9.63E-06 U 5.8E-05 Z
5.51E-05 J 4.59E-05 J 3.86E-05 Z 7.5E-05 Z 8.86E-05 J 8.61E-05 J 7.19E-05 J
8.58E-05 U 7.62E-05 U 6.38E-05 Z 0.000111 U 0.000108 U 0.000112 U 0.000137 U

0.0011 0.00225 0.00148 0.0014 0.0013 0.000989 0.00344 
0.000289 J 0.00065 0.000362 J 0.000385 J 0.000339 J 0.000258 J 0.00087 
1.83E-05 U 1.74E-05 U 2.6E-05 U 2.19E-05 U 2.09E-05 U 2.03E-05 J 5.68E-05 J

0.00158 0.00207 0.0018 0.0016 0.0016 0.0015 0.00233 
8.63E-05 J 9.44E-05 U 4.98E-05 U 0.000106 J 8.46E-05 J 0.000102 Z 0.000124 Z
0.000172 Z 0.000176 J 0.00012 Z 0.000257 J 0.00021 J 0.000115 Z 0.000354 J
0.000221 J 0.000217 J 0.000286 J 0.000209 J 0.000216 J 0.000222 J 0.000262 J
8.98E-05 J 4.95E-05 Z 3.06E-05 U 6.77E-05 J 4.15E-05 Z 6.3E-05 J 0.000176 J
3.25E-05 U 4.03E-05 U 4.8E-05 U 6.11E-05 U 3.68E-05 U 3.82E-05 U 7.6E-05 Z
8.31E-05 J 8.59E-05 J 0.000137 J 8.14E-05 J 8.12E-05 J 7.69E-05 J 0.000116 J
0.00012 J 9.02E-05 J 0.000101 J 0.000106 J 0.000115 J 0.000108 J 0.000149 J
2.51E-05 J 4.04E-05 Z 5.9E-05 J 6.71E-06 U 2.59E-05 Z 1.81E-05 Z 5.47E-05 J
0.00105 0.00109 0.00115 0.000972 0.000974 0.000898 0.00127 

0.000109 U 0.000198 U 0.00014 J 0.000153 J 0.000523 0.000119 J 0.000336 J
3.9E-05 Z 4.84E-05 Z 1.73E-05 U 7.1E-05 Z 3.88E-05 Z 3.12E-05 Z 8.8E-05 Z
7.49E-05 J 1.22E-05 U 8.94E-05 Z 0.000101 J 7.35E-05 J 9.09E-05 J 0.000189 J
0.000767 0.00178 0.00127 0.00107 0.00101 0.000769 0.00288 
0.000496 0.00124 0.000785 0.000745 0.000646 0.000513 0.002 
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l
E1699M N 2,4'-DDE 3424-82-6 ug/l
E1699M N 2,4'-DDT 789-02-6 ug/l
E1699M N 4,4'-DDD 72-54-8 ug/l
E1699M N 4,4'-DDE 72-55-9 ug/l
E1699M N 4,4'-DDT 50-29-3 ug/l
E1699M N Aldrin 309-00-2 ug/l
E1699M N alpha-BHC 319-84-6 ug/l
E1699M N beta-BHC 319-85-7 ug/l
E1699M N cis-Chlordane 5103-71-9 ug/l
E1699M N cis-Nonachlor 5103-73-1 ug/l
E1699M N delta-BHC 319-86-8 ug/l
E1699M N Dieldrin 60-57-1 ug/l
E1699M N Endosulfan I 959-98-8 ug/l
E1699M N Endosulfan II 33213-65-9 ug/l
E1699M N Endosulfan Sulfate 1031-07-8 ug/l
E1699M N Endrin 72-20-8 ug/l
E1699M N Endrin aldehyde 7421-93-4 ug/l
E1699M N Endrin ketone 53494-70-5 ug/l
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l
E1699M N Heptachlor 76-44-8 ug/l
E1699M N Heptachlor Epoxide 1024-57-3 ug/l
E1699M N Hexachlorobenzene 118-74-1 ug/l
E1699M N Methoxychlor 72-43-5 ug/l
E1699M N Oxy-chlordane 27304-13-8 ug/l
E1699M N trans-Chlordane 5103-74-2 ug/l
E1699M N trans-Nonachlor 39765-80-5 ug/l

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type

12C-T000 12C-T000 12C-T000 12C-T000 12C-T014 12C-T014 12C-T014
12C-CE11-T000 12C-CE12-T000 12C-CE20-T000 12C-CE21-T000 12C-CE11-T014 12C-CE12-T014 12C-CE20-T014

3 3 3 3 3 3 3
PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.43 1.43 1.43
12C-CE11-T000-AS 12C-CE12-T000-AS 12C-CE20-T000-AS 12C-CE21-T000-AS 12C-CE11-T014-AS 12C-CE12-T014-AS 12C-CE20-T014-AS

2/27/2013 2/27/2013 2/28/2013 3/4/2013 2/27/2013 2/27/2013 2/28/2013
N N N N N N N

0.00015 J 0.00015 J 0.00019 J 0.00011 J 0.00015 J 0.00012 J 0.00021 J
7.1E-05 J 0.0004 U 7.5E-05 J 0.00039 U 0.00039 U 5.4E-05 J 9.4E-05 J
6.2E-05 J 8.9E-05 J 7.6E-05 J 0.00039 U 6E-05 J 0.00039 U 7.7E-05 Z
0.00038 J 0.00042 0.00049 0.00027 J 0.00039 0.0003 J 0.00057 
0.00047 0.00054 0.00062 0.00036 J 0.00043 0.00037 J 0.00077 
0.00024 J 0.00041 0.00032 J 0.00039 U 0.00024 J 0.00022 J 0.00036 J
8.9E-06 Z 0.0004 U 0.00039 U 0.00039 U 8.7E-06 Z 0.00039 U 2E-05 J
4.7E-05 J 5.2E-05 J 5.1E-05 J 6.4E-05 J 4.4E-05 J 6.7E-05 J 4.5E-05 Z
3.7E-05 J 5.5E-05 J 4.5E-05 J 4.3E-05 J 4.3E-05 J 6.7E-05 J 3E-05 J
0.00039 0.00042 0.00075 0.0002 J 0.0004 0.00026 J 0.00089 
0.00011 J 8.9E-05 J 0.00018 J 5.5E-05 J 0.00039 U 8.5E-05 J 0.0002 J
0.00039 U 0.0004 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U
0.00053 0.0005 0.00075 0.00028 J 0.00053 0.00033 J 0.00089 

0.00039 U 0.0004 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U
0.00039 U 0.0004 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U
3.6E-05 J 3.1E-05 J 6.7E-05 J 3.5E-05 J 3.8E-05 J 3E-05 J 6.5E-05 J
0.00039 U 0.0004 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U
0.00039 U 0.0004 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U
0.00039 U 0.0004 U 5.5E-05 J 0.00039 U 0.00039 U 0.00039 U 6.4E-05 J
4.6E-05 J 5E-05 J 7.2E-05 J 4.9E-05 J 5.3E-05 J 5.2E-05 J 7.1E-05 J
1.3E-05 U 1.6E-05 U 2.7E-05 J 8E-06 U 1E-05 U 1.2E-05 U 2.5E-05 J
0.00034 J 0.00028 J 0.00048 0.00014 J 0.00035 J 0.00019 J 0.00056 
0.00012 U 0.00013 U 0.00012 U 0.00015 U 0.0002 U 0.00011 U 0.00011 U
0.00039 U 0.0004 U 4.8E-05 Z 5.2E-05 J 0.00039 U 0.00039 U 5E-05 J
2.5E-05 J 2.5E-05 J 5.2E-05 Z 0.00039 U 2.6E-05 J 1.5E-05 J 6.2E-05 J
0.00031 J 0.00035 J 0.00062 0.00017 J 0.00029 J 0.00023 J 0.0007 
0.00023 J 0.00023 J 0.00041 0.00012 J 0.00022 J 0.00015 J 0.0005 
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l
E1699M N 2,4'-DDE 3424-82-6 ug/l
E1699M N 2,4'-DDT 789-02-6 ug/l
E1699M N 4,4'-DDD 72-54-8 ug/l
E1699M N 4,4'-DDE 72-55-9 ug/l
E1699M N 4,4'-DDT 50-29-3 ug/l
E1699M N Aldrin 309-00-2 ug/l
E1699M N alpha-BHC 319-84-6 ug/l
E1699M N beta-BHC 319-85-7 ug/l
E1699M N cis-Chlordane 5103-71-9 ug/l
E1699M N cis-Nonachlor 5103-73-1 ug/l
E1699M N delta-BHC 319-86-8 ug/l
E1699M N Dieldrin 60-57-1 ug/l
E1699M N Endosulfan I 959-98-8 ug/l
E1699M N Endosulfan II 33213-65-9 ug/l
E1699M N Endosulfan Sulfate 1031-07-8 ug/l
E1699M N Endrin 72-20-8 ug/l
E1699M N Endrin aldehyde 7421-93-4 ug/l
E1699M N Endrin ketone 53494-70-5 ug/l
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l
E1699M N Heptachlor 76-44-8 ug/l
E1699M N Heptachlor Epoxide 1024-57-3 ug/l
E1699M N Hexachlorobenzene 118-74-1 ug/l
E1699M N Methoxychlor 72-43-5 ug/l
E1699M N Oxy-chlordane 27304-13-8 ug/l
E1699M N trans-Chlordane 5103-74-2 ug/l
E1699M N trans-Nonachlor 39765-80-5 ug/l

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type

12C-T014 12C-T102 12C-T102 12C-T102 12C-T102 12D-T000 12D-T000
12C-CE21-T014 12C-CE11-T102 12C-CE12-T102 12C-CE20-T102 12C-CE21-T102 12D-CE01-T000 12D-CE02-T000

3 3 3 3 3 3.02 3.09
PR PR PR PR PR PR PR

1.43 10.21 10.21 10.22 10.22 -0.06 -0.06
12C-CE21-T014-AS 12C-CE11-T102-AS 12C-CE12-T102-AS 12C-CE20-T102-AS 12C-CE21-T102-AS 12D-CE01-T000-AS 12D-CE02-T000-AS

3/4/2013 2/27/2013 2/27/2013 2/28/2013 3/4/2013 3/27/2012 3/27/2012
N N N N N N N

0.0004 0.00026 J 9E-05 J 0.00018 J 0.0004 U 5.18E-05 U 0.000121 Z
0.00024 J 0.00011 J 0.0004 U 7.5E-05 J 0.0004 U 7.2E-05 U 4.43E-05 U
0.00011 J 0.00016 J 8.3E-05 J 0.00012 J 0.0004 U 6.81E-05 U 3.18E-05 U
0.0011 0.00074 0.00022 J 0.00049 0.00015 J 7.28E-05 U 0.000286 J
0.0014 0.0011 0.00047 0.00091 0.0004 U 0.000277 Z 6.86E-05 U
0.0004 0.00074 0.00036 J 0.00051 0.00011 J 9.25E-05 U 3.71E-05 U

1.9E-05 U 4.9E-05 Z 0.0004 U 1.9E-05 U 0.0004 U 1.1E-05 UJ 6.8E-06 U
5.8E-05 J 5.4E-05 J 4.5E-05 J 3.4E-05 J 3E-05 J 0.000314 J 0.0001 J
5.3E-05 J 2.9E-05 Z 0.0004 U 2.5E-05 J 2.4E-05 J 8.56E-05 J 6.42E-05 J
0.00086 0.0019 0.001 0.0014 0.0004 0.000247 U 0.0002 J
0.00025 J 0.00046 0.00023 J 0.00036 J 8.5E-05 J 8.7E-05 Z 2.84E-05 U
0.00039 U 0.00042 U 0.0004 U 0.00041 U 0.0004 U 3.43E-05 U 1.6E-05 U
0.00053 0.0015 0.0011 0.0011 0.00061 0.000367 U 0.000278 J

0.00039 U 0.00042 U 0.0004 U 0.00041 U 0.0004 U 6.48E-05 U 4.46E-05 U
0.00039 U 0.00026 J 0.0004 U 0.00041 U 0.0004 U 0.000103 U 6.77E-05 U

4E-05 J 0.00017 J 6.4E-05 J 5.7E-05 J 5.4E-05 J 7.67E-05 U 5.99E-05 U
0.00039 U 0.00042 U 0.0004 U 0.00041 U 0.0004 U 2.46E-05 U 1.61E-05 U
0.00039 U 0.00042 U 0.0004 U 0.00041 U 0.0004 U 4.39E-05 U 2.62E-05 U
0.00039 U 9.8E-05 J 4.9E-05 Z 5E-05 J 5.9E-05 J 0.000186 J 7.8E-05 U
6.1E-05 J 8.7E-05 J 9.3E-05 J 4.3E-05 J 0.00016 J 2.2E-05 U 7.42E-05 J
0.00024 J 6.6E-05 J 4.7E-05 J 5.5E-05 J 2E-05 U 5.42E-06 U 3.63E-06 U
0.00024 J 0.00081 0.00076 0.00069 0.00043 0.000198 J 0.000132 Z
0.00031 U 0.00014 U 6.6E-05 U 7.7E-05 U 0.00013 U 0.000105 UJ 5.8E-05 UJ
6E-05 Z 0.00042 U 7.3E-05 J 4E-05 J 0.0004 U 2.13E-05 U 5E-05 Z

3.2E-05 J 0.00012 J 6.7E-05 J 0.00012 J 3.8E-05 J 9.66E-06 U 1.5E-05 Z
0.00084 0.0016 0.00081 0.0011 0.00027 J 0.00015 Z 0.00014 J
0.00054 0.0011 0.00059 0.00083 0.00022 J 2.9E-05 U 8.1E-05 Z
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l
E1699M N 2,4'-DDE 3424-82-6 ug/l
E1699M N 2,4'-DDT 789-02-6 ug/l
E1699M N 4,4'-DDD 72-54-8 ug/l
E1699M N 4,4'-DDE 72-55-9 ug/l
E1699M N 4,4'-DDT 50-29-3 ug/l
E1699M N Aldrin 309-00-2 ug/l
E1699M N alpha-BHC 319-84-6 ug/l
E1699M N beta-BHC 319-85-7 ug/l
E1699M N cis-Chlordane 5103-71-9 ug/l
E1699M N cis-Nonachlor 5103-73-1 ug/l
E1699M N delta-BHC 319-86-8 ug/l
E1699M N Dieldrin 60-57-1 ug/l
E1699M N Endosulfan I 959-98-8 ug/l
E1699M N Endosulfan II 33213-65-9 ug/l
E1699M N Endosulfan Sulfate 1031-07-8 ug/l
E1699M N Endrin 72-20-8 ug/l
E1699M N Endrin aldehyde 7421-93-4 ug/l
E1699M N Endrin ketone 53494-70-5 ug/l
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l
E1699M N Heptachlor 76-44-8 ug/l
E1699M N Heptachlor Epoxide 1024-57-3 ug/l
E1699M N Hexachlorobenzene 118-74-1 ug/l
E1699M N Methoxychlor 72-43-5 ug/l
E1699M N Oxy-chlordane 27304-13-8 ug/l
E1699M N trans-Chlordane 5103-74-2 ug/l
E1699M N trans-Nonachlor 39765-80-5 ug/l

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type

12D-T000 12D-T000 12D-T014 12D-T014 12D-T014 12D-T014 12D-T102
12D-CE03-T000 12D-CE04-T000 12D-CE01-T014 12D-CE02-T014 12D-CE03-T014 12D-CE04-T014 12D-CE01-T102

3.05 3 2.92 2.97 2.92 2.93 3.02
PR PR PR PR PR PR PR

-0.06 -0.06 1.43 1.43 1.43 1.43 10.21
12D-CE03-T000-AS 12D-CE04-T000-AS 12D-CE01-T014-AS 12D-CE02-T014-AS 12D-CE03-T014-AS 12D-CE04-T014-AS 12D-CE01-T102-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/26/2012
N N N N N N N

8.89E-05 Z 0.000121 Z 0.000238 Z 0.000146 Z 5.24E-05 U 5.05E-05 U 0.000103 Z
6.69E-05 U 9.27E-05 U 2.8E-05 U 4.57E-05 U 7.74E-05 U 9E-05 U 4.64E-05 U
4.49E-05 U 8.02E-05 U 2.94E-05 U 5.37E-05 U 6.89E-05 U 7.4E-05 U 2.98E-05 U
0.000204 J 0.000593 0.000554 0.000303 Z 0.000258 Z 0.000583 0.000337 J
0.000124 U 0.000531 Z 0.000486 0.000193 U 0.000151 U 0.000589 Z 0.000386 Z
4.92E-05 U 0.000113 U 3.37E-05 U 6.81E-05 U 9.35E-05 U 9.76E-05 U 0.000167 Z
6.23E-06 U 1.42E-05 U 3.5E-05 Z 6.75E-06 U 1.85E-05 U 8.22E-06 U 2.05E-05 U
0.000111 J 0.000145 J 0.000102 J 0.000216 J 0.000215 J 0.000129 J 2.01E-05 J
4.79E-05 J 5.52E-05 Z 8.29E-05 J 6.46E-05 J 0.000124 J 8.16E-05 J 5.17E-05 J
0.000155 U 0.000629 0.000509 0.000226 J 0.000299 J 0.000459 0.000759 
4.1E-05 U 0.000153 J 0.00011 J 2.1E-05 U 4.68E-05 U 0.000103 J 0.000143 J
8.88E-06 Z 3.44E-05 U 1.55E-05 U 1.77E-05 U 2.93E-05 U 1.78E-05 U 8.99E-06 U
0.0003 U 0.000519 0.000741 0.000395 0.000465 0.000571 0.00141 

5.01E-05 U 5.76E-05 U 4.22E-05 U 4.58E-05 U 6.39E-05 U 4.18E-05 U 3.6E-05 U
0.000109 U 0.000145 U 5.68E-05 U 6.94E-05 U 0.000142 U 8.39E-05 U 7.07E-05 U
3.64E-05 U 7.68E-05 U 7.57E-05 J 3.9E-05 J 5.9E-05 Z 4.9E-05 J 8.17E-05 J
1.99E-05 U 3.12E-05 U 1.93E-05 U 2.46E-05 U 3.12E-05 U 2.05E-05 U 2.26E-05 U
7.3E-05 U 6.12E-05 U 2.12E-05 U 3.12E-05 U 4.81E-05 U 5.61E-05 U 2.46E-05 U

4.06E-05 U 7.62E-05 U 0.000169 J 3.4E-05 U 0.000138 U 4.33E-05 U 0.00018 Z
4.47E-05 Z 6.17E-05 J 6.55E-05 J 6.57E-05 J 6.57E-05 J 5.65E-05 J 7.52E-05 J
2.86E-06 U 5.87E-06 U 2.37E-05 Z 4.42E-06 U 7E-06 U 6.79E-06 Z 2.53E-05 J
0.000122 J 0.000269 J 0.000449 0.000196 J 0.000225 J 0.000314 J 0.000889 

6.13E-05 UJ 0.000129 UJ 0.000111 UJ 8.81E-05 UJ 0.000131 UJ 0.000127 UJ 0.00012 UJ
9.98E-06 U 2.84E-05 U 9.67E-06 U 1.23E-05 U 1.73E-05 U 3.91E-05 U 3.84E-05 Z
2.43E-05 U 1.25E-05 U 1.11E-05 U 1.04E-05 U 1.7E-05 U 9.99E-06 U 6.07E-05 J
0.000132 J 0.000507 0.000413 J 0.000179 J 0.000189 J 0.000393 J 0.000527 
7.27E-05 J 0.000364 Z 0.000277 J 0.000104 J 0.000112 J 0.000223 J 0.000313 J
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l
E1699M N 2,4'-DDE 3424-82-6 ug/l
E1699M N 2,4'-DDT 789-02-6 ug/l
E1699M N 4,4'-DDD 72-54-8 ug/l
E1699M N 4,4'-DDE 72-55-9 ug/l
E1699M N 4,4'-DDT 50-29-3 ug/l
E1699M N Aldrin 309-00-2 ug/l
E1699M N alpha-BHC 319-84-6 ug/l
E1699M N beta-BHC 319-85-7 ug/l
E1699M N cis-Chlordane 5103-71-9 ug/l
E1699M N cis-Nonachlor 5103-73-1 ug/l
E1699M N delta-BHC 319-86-8 ug/l
E1699M N Dieldrin 60-57-1 ug/l
E1699M N Endosulfan I 959-98-8 ug/l
E1699M N Endosulfan II 33213-65-9 ug/l
E1699M N Endosulfan Sulfate 1031-07-8 ug/l
E1699M N Endrin 72-20-8 ug/l
E1699M N Endrin aldehyde 7421-93-4 ug/l
E1699M N Endrin ketone 53494-70-5 ug/l
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l
E1699M N Heptachlor 76-44-8 ug/l
E1699M N Heptachlor Epoxide 1024-57-3 ug/l
E1699M N Hexachlorobenzene 118-74-1 ug/l
E1699M N Methoxychlor 72-43-5 ug/l
E1699M N Oxy-chlordane 27304-13-8 ug/l
E1699M N trans-Chlordane 5103-74-2 ug/l
E1699M N trans-Nonachlor 39765-80-5 ug/l

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type

12D-T102 12D-T102 12D-T102 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1
12D-CE02-T102 12D-CE03-T102 12D-CE04-T102 12D-CE01-TTR1 12D-CE02-TTR1 12D-CE02-TTR1 12D-CE03-TTR1

3.1 3.03 2.98 3.08 2.97 2.97 2.89
PR PR PR PR PR PR PR

10.22 10.21 10.21 3.35 6.48 6.48 7.68
12D-CE02-T102-AS 12D-CE03-T102-AS 12D-CE04-T102-AS 12D-CE01-TTR1-AS 12D-CE02-TTR1-AS 12D-CE02-TTR1-AT 12D-CE03-TTR1-AS

3/26/2012 3/26/2012 3/26/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012
N N N N N FD N

0.000228 Z 0.00015 Z 0.000177 Z 0.000283 J 0.000224 J 0.000214 J 0.000219 J
7.47E-05 U 4.42E-05 U 6.5E-05 U 3.81E-05 U 3.3E-05 U 5.72E-05 U 3.96E-05 U
4.34E-05 U 2.72E-05 U 3.59E-05 U 3.43E-05 U 4.96E-05 U 4.21E-05 U 2.86E-05 U
0.000545 Z 0.000364 Z 0.0005 Z 0.000697 0.000613 0.000593 0.000573 
0.000752 Z 0.000346 J 0.000703 Z 0.000743 0.000553 Z 0.000502 Z 0.00062 Z
4.91E-05 U 9.3E-05 Z 4.74E-05 U 0.000112 J 0.000194 J 5E-05 U 3.28E-05 U
1.06E-05 U 5.25E-06 U 1.42E-05 Z 1.05E-05 U 9.51E-06 U 8.6E-06 U 9.06E-06 U
9.21E-06 U 2.08E-05 J 2.64E-05 J 4.7E-05 J 5.72E-05 J 4.66E-05 J 4.7E-05 J
5.73E-05 J 4.7E-05 J 4.67E-05 J 8.02E-05 J 6.39E-05 J 6.34E-05 J 7.05E-05 J
0.000757 0.000561 0.000856 0.000836 0.000648 0.000558 0.000681 
0.000156 J 9.6E-05 Z 0.000182 Z 0.000118 Z 0.000128 J 0.000112 J 0.000138 J
1.46E-05 U 8.01E-06 U 1.27E-05 U 1.68E-05 U 7.91E-06 U 9.5E-06 U 1.45E-05 U

0.00143 0.00128 0.00147 0.00135 0.00116 0.0011 0.00114 
5.52E-05 U 3.7E-05 U 4.86E-05 U 6.47E-05 U 6.1E-05 U 6.37E-05 U 5.76E-05 U
7.13E-05 U 4.85E-05 U 6.67E-05 U 7.48E-05 U 0.000124 U 9.33E-05 U 6.63E-05 U
9.42E-05 Z 8.32E-05 J 7.7E-05 J 0.000101 J 5.58E-05 Z 6.93E-05 Z 7.01E-05 J
1.9E-05 U 1.38E-05 U 1.94E-05 U 2.4E-05 U 2.84E-05 U 2.72E-05 U 2.44E-05 U

3.26E-05 U 2.6E-05 U 3.33E-05 U 4.44E-05 U 5.46E-05 U 6.33E-05 U 3.74E-05 U
0.000195 J 0.000164 J 0.000227 Z 0.000158 Z 0.000136 J 0.000118 Z 0.000174 J
7.57E-05 J 7.19E-05 J 7.94E-05 J 9.46E-05 J 7.12E-05 J 6.78E-05 J 8.19E-05 J
4.91E-06 U 1.29E-05 J 1.38E-05 U 2.17E-05 Z 1.04E-05 U 1.17E-05 UJ 5.01E-06 U
0.000872 0.000823 0.000936 0.000824 0.000652 0.000609 0.000819 

0.000101 UJ 6.38E-05 UJ 8.42E-05 UJ 0.000155 UJ 0.000112 UJ 0.000109 UJ 0.000143 UJ
9.57E-06 U 1.23E-05 U 1.68E-05 U 9.7E-05 J 1.62E-05 U 1.97E-05 U 1.42E-05 U
5.3E-05 Z 3E-05 Z 3.9E-05 Z 5.51E-05 J 3.73E-05 U 1.92E-05 U 3.29E-05 J
0.000545 0.000388 J 0.000649 0.000603 J 0.000497 0.000462 0.000472 J
0.000377 J 0.000271 Z 0.000399 0.000355 J 0.000325 J 0.000262 J 0.000288 J
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l
E1699M N 2,4'-DDE 3424-82-6 ug/l
E1699M N 2,4'-DDT 789-02-6 ug/l
E1699M N 4,4'-DDD 72-54-8 ug/l
E1699M N 4,4'-DDE 72-55-9 ug/l
E1699M N 4,4'-DDT 50-29-3 ug/l
E1699M N Aldrin 309-00-2 ug/l
E1699M N alpha-BHC 319-84-6 ug/l
E1699M N beta-BHC 319-85-7 ug/l
E1699M N cis-Chlordane 5103-71-9 ug/l
E1699M N cis-Nonachlor 5103-73-1 ug/l
E1699M N delta-BHC 319-86-8 ug/l
E1699M N Dieldrin 60-57-1 ug/l
E1699M N Endosulfan I 959-98-8 ug/l
E1699M N Endosulfan II 33213-65-9 ug/l
E1699M N Endosulfan Sulfate 1031-07-8 ug/l
E1699M N Endrin 72-20-8 ug/l
E1699M N Endrin aldehyde 7421-93-4 ug/l
E1699M N Endrin ketone 53494-70-5 ug/l
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l
E1699M N Heptachlor 76-44-8 ug/l
E1699M N Heptachlor Epoxide 1024-57-3 ug/l
E1699M N Hexachlorobenzene 118-74-1 ug/l
E1699M N Methoxychlor 72-43-5 ug/l
E1699M N Oxy-chlordane 27304-13-8 ug/l
E1699M N trans-Chlordane 5103-74-2 ug/l
E1699M N trans-Nonachlor 39765-80-5 ug/l

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type

12D-TTR1 12D-TTR2 12D-TTR2 12D-TTR2 12D-TTR2 12D-TTR2 12G-T000
12D-CE04-TTR1 12D-CE01-TTR2 12D-CE02-TTR2 12D-CE02-TTR2 12D-CE03-TTR2 12D-CE04-TTR2 12G-CE01-T000

2.98 3.03 3.01 3.01 2.98 2.95 2.95
PR PR PR PR PR PR PR

6.48 3.35 3.8 3.8 4.25 3.8 -0.06
12D-CE04-TTR1-AS 12D-CE01-TTR2-AS 12D-CE02-TTR2-AS 12D-CE02-TTR2-AT 12D-CE03-TTR2-AS 12D-CE04-TTR2-AS 12G-CE01-T000-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 8/29/2012
N N N FD N N N

0.000381 Z 0.000232 Z 6.04E-05 U 0.000235 J 0.000186 Z 0.000276 Z 0.000258 Z
7.9E-05 U 7.28E-05 U 0.000104 U 6.61E-05 U 6.51E-05 U 7.23E-05 U 0.000108 Z

6.53E-05 U 7.78E-05 U 8.32E-05 U 5.64E-05 U 6.25E-05 U 6.63E-05 U 2.1E-05 U
0.00104 0.000599 0.000587 0.000588 0.000493 0.000796 Z 0.000616 

0.00103 Z 0.000133 U 0.000596 Z 0.000481 Z 0.000101 U 0.000736 0.000492 Z
9.33E-05 U 0.000116 U 0.00011 U 6.56E-05 U 8.97E-05 U 8.61E-05 U 7.59E-05 Z
2.25E-05 U 1.27E-05 U 1.5E-05 U 9.43E-06 U 1.08E-05 U 1.09E-05 U 6.12E-05 J
4.3E-05 J 6.38E-05 J 0.000133 J 0.000125 J 9.05E-05 J 8.17E-05 J 0.000127 J

0.000101 J 8.07E-05 J 7.22E-05 J 6.88E-05 J 6.94E-05 J 7.51E-05 J 0.000229 J
0.000883 0.000489 0.000522 0.00055 0.000396 0.000637 0.000425 

0.000198 Z 6.1E-05 U 5.37E-05 U 8.8E-05 J 6.41E-05 Z 0.000121 Z 8.73E-05 J
6.82E-05 J 3.5E-05 U 3.28E-05 U 8.53E-06 J 1.64E-05 U 3.3E-05 U 6.02E-05 U
0.00131 0.000917 0.00083 0.000865 0.000738 0.000933 Z 0.000515 U

5.12E-05 U 5.86E-05 U 5.95E-05 U 7.16E-05 U 5.88E-05 U 6.74E-05 U 0.000182 U
0.000171 U 0.000136 U 0.000141 U 9.24E-05 U 9.73E-05 U 0.000128 U 7.56E-05 U
0.000132 J 0.000107 J 6.27E-05 J 5.5E-05 J 4.5E-05 Z 3.1E-05 Z 0.000114 U
5.16E-05 U 2.83E-05 U 4.61E-05 Z 2.56E-05 U 1.81E-05 U 2.72E-05 U 2.32E-05 U
5.72E-05 U 6.51E-05 U 5.73E-05 U 6.59E-05 U 3.36E-05 U 4.23E-05 U 1.86E-05 U
0.000315 Z 7.66E-05 U 0.000147 Z 0.000143 J 0.000144 Z 6.47E-05 U 8.79E-05 Z
8.22E-05 J 7.14E-05 J 5.8E-05 Z 7.8E-05 J 5.72E-05 J 7.01E-05 J 9.42E-05 J

1.37E-05 UJ 5.23E-06 U 1.5E-05 UJ 4.62E-06 U 5.25E-06 Z 1.49E-05 UJ 2.38E-05 U
0.000773 0.000527 0.000459 0.000466 0.000441 0.000608 0.000201 J

0.000455 UJ 0.000141 UJ 0.000136 UJ 0.000157 UJ 0.000103 UJ 0.000131 UJ 0.000178 J
5.76E-05 U 2.31E-05 U 2.69E-05 U 1.53E-05 U 1.71E-05 U 2.16E-05 U 8.85E-06 U
5.8E-05 U 1.99E-05 U 1.3E-05 U 2.31E-05 U 1.36E-05 Z 2.4E-05 U 9.5E-06 U
0.000712 0.000359 J 0.000383 J 0.000377 J 0.000301 J 0.000507 0.000295 J
0.000435 0.000189 J 0.000149 Z 2.7E-05 U 0.0001 Z 0.000313 J 0.000161 J
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l
E1699M N 2,4'-DDE 3424-82-6 ug/l
E1699M N 2,4'-DDT 789-02-6 ug/l
E1699M N 4,4'-DDD 72-54-8 ug/l
E1699M N 4,4'-DDE 72-55-9 ug/l
E1699M N 4,4'-DDT 50-29-3 ug/l
E1699M N Aldrin 309-00-2 ug/l
E1699M N alpha-BHC 319-84-6 ug/l
E1699M N beta-BHC 319-85-7 ug/l
E1699M N cis-Chlordane 5103-71-9 ug/l
E1699M N cis-Nonachlor 5103-73-1 ug/l
E1699M N delta-BHC 319-86-8 ug/l
E1699M N Dieldrin 60-57-1 ug/l
E1699M N Endosulfan I 959-98-8 ug/l
E1699M N Endosulfan II 33213-65-9 ug/l
E1699M N Endosulfan Sulfate 1031-07-8 ug/l
E1699M N Endrin 72-20-8 ug/l
E1699M N Endrin aldehyde 7421-93-4 ug/l
E1699M N Endrin ketone 53494-70-5 ug/l
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l
E1699M N Heptachlor 76-44-8 ug/l
E1699M N Heptachlor Epoxide 1024-57-3 ug/l
E1699M N Hexachlorobenzene 118-74-1 ug/l
E1699M N Methoxychlor 72-43-5 ug/l
E1699M N Oxy-chlordane 27304-13-8 ug/l
E1699M N trans-Chlordane 5103-74-2 ug/l
E1699M N trans-Nonachlor 39765-80-5 ug/l

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type

12G-T000 12G-T000 12G-T000 12G-T014 12G-T014 12G-T014 12G-T014
12G-CE02-T000 12G-CE03-T000 12G-CE04-T000 12G-CE01-T014 12G-CE02-T014 12G-CE03-T014 12G-CE04-T014

3.04 2.9 3.05 3.1 3.35 2.98 3.13
PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.44 1.43
12G-CE02-T000-AS 12G-CE03-T000-AS 12G-CE04-T000-AS 12G-CE01-T014-AS 12G-CE02-T014-AS 12G-CE03-T014-AS 12G-CE04-T014-AS

8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012
N N N N N N N

0.000344 J 0.000174 J 0.000307 J 0.000455 0.000277 J 0.000194 Z 0.000208 J
0.000146 J 4.17E-05 U 0.000167 J 0.00015 Z 0.000137 Z 3.15E-05 U 0.000128 Z
1.8E-05 U 3.37E-05 U 3.08E-05 U 2.53E-05 Z 2.44E-05 U 2.78E-05 U 1.82E-05 U
0.000827 0.000437 Z 0.000783 0.00111 0.000673 0.000497 0.000517 Z
0.000679 0.000293 Z 0.000729 0.00079 0.000652 Z 0.00035 J 0.000408 
9.46E-05 J 3.57E-05 U 3.14E-05 U 0.000306 Z 6.15E-05 J 2.82E-05 U 1.82E-05 U
2.65E-05 U 2.42E-05 U 9.94E-06 U 5.57E-05 U 8.06E-06 U 1.07E-05 U 9.21E-06 U
0.000101 J 8.31E-05 J 0.000104 J 0.0001 J 9.24E-05 J 0.000102 J 9.02E-05 J
0.000177 J 0.000123 J 0.000148 J 0.000185 U 0.000165 U 0.000156 U 0.000145 U
0.000521 0.000224 J 0.000409 0.00062 0.000406 0.000271 J 0.000236 J
0.000114 J 1.6E-05 U 0.000108 J 0.000154 J 9.2E-05 Z 6.65E-05 J 9.18E-05 J
3.99E-05 U 1.58E-05 U 2.85E-05 U 4.45E-05 U 3.31E-05 U 3.09E-05 U 9.61E-06 U
0.000611 U 0.000323 U 0.000451 U 0.000829 0.000525 U 0.00034 U 0.000339 U
0.000205 U 0.000464 U 0.000371 U 0.000363 U 0.000239 U 0.000312 U 0.000224 U
5.93E-05 U 5.64E-05 U 5.98E-05 U 5.63E-05 U 4.84E-05 U 6.22E-05 U 4.51E-05 U
0.000111 U 8.71E-05 U 8.67E-05 U 0.000169 U 9.84E-05 U 8.74E-05 U 8.08E-05 U
1.62E-05 U 2.16E-05 U 1.48E-05 U 1.8E-05 U 1.65E-05 U 1.92E-05 U 1.93E-05 U
1.86E-05 U 3.26E-05 U 2.78E-05 U 2.27E-05 U 2.71E-05 U 2.86E-05 U 2.43E-05 U
8.34E-05 J 1.95E-05 U 1.73E-05 U 7.16E-05 Z 1.38E-05 U 1.96E-05 U 1.5E-05 U
7.31E-05 J 5.56E-05 J 5.72E-05 J 8.66E-05 J 7.33E-05 J 6.92E-05 J 5.99E-05 J
1.31E-05 U 2.21E-05 U 3.71E-06 U 2.71E-05 U 8.27E-06 U 1.13E-05 U 6.43E-06 U
0.000245 J 9.53E-05 U 0.000151 U 0.000398 J 0.000173 J 0.000134 U 0.000102 U
0.000194 J 9.11E-05 J 0.000189 J 0.000202 J 0.000169 J 0.000121 U 9.26E-05 U
7.64E-06 U 6.61E-06 U 7.62E-06 U 9.25E-05 UJ 6.42E-06 U 7E-06 U 7.88E-06 U
7.25E-06 U 3.93E-05 J 1.04E-05 U 9.1E-06 U 7.69E-06 U 2.72E-05 J 8.01E-06 U
0.000388 0.000114 Z 0.00035 J 0.000419 0.000333 J 0.000191 U 0.000186 U
0.000226 J 8.98E-05 J 0.000189 J 0.000225 J 0.000184 J 0.000125 J 0.000112 J
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l
E1699M N 2,4'-DDE 3424-82-6 ug/l
E1699M N 2,4'-DDT 789-02-6 ug/l
E1699M N 4,4'-DDD 72-54-8 ug/l
E1699M N 4,4'-DDE 72-55-9 ug/l
E1699M N 4,4'-DDT 50-29-3 ug/l
E1699M N Aldrin 309-00-2 ug/l
E1699M N alpha-BHC 319-84-6 ug/l
E1699M N beta-BHC 319-85-7 ug/l
E1699M N cis-Chlordane 5103-71-9 ug/l
E1699M N cis-Nonachlor 5103-73-1 ug/l
E1699M N delta-BHC 319-86-8 ug/l
E1699M N Dieldrin 60-57-1 ug/l
E1699M N Endosulfan I 959-98-8 ug/l
E1699M N Endosulfan II 33213-65-9 ug/l
E1699M N Endosulfan Sulfate 1031-07-8 ug/l
E1699M N Endrin 72-20-8 ug/l
E1699M N Endrin aldehyde 7421-93-4 ug/l
E1699M N Endrin ketone 53494-70-5 ug/l
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l
E1699M N Heptachlor 76-44-8 ug/l
E1699M N Heptachlor Epoxide 1024-57-3 ug/l
E1699M N Hexachlorobenzene 118-74-1 ug/l
E1699M N Methoxychlor 72-43-5 ug/l
E1699M N Oxy-chlordane 27304-13-8 ug/l
E1699M N trans-Chlordane 5103-74-2 ug/l
E1699M N trans-Nonachlor 39765-80-5 ug/l

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type

12G-T102 12G-T102 12G-T102 12G-T102 12G-TTR1 12G-TTR1 12G-TTR1
12G-CE01-T102 12G-CE02-T102 12G-CE03-T102 12G-CE04-T102 12G-CE01-TTR1 12G-CE02-TTR1 12G-CE02-TTR1

3.21 2.94 3.02 2.88 2.98 3.1 3.1
PR PR PR PR PR PR PR

10.21 10.21 10.21 10.21 4.48 6.71 6.71
12G-CE01-T102-AS 12G-CE02-T102-AS 12G-CE03-T102-AS 12G-CE04-T102-AS 12G-CE01-TTR1-AS 12G-CE02-TTR1-AS 12G-CE02-TTR1-AT

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012
N N N N N N FD

0.00044 0.00117 0.000503 0.000612 0.000521 0.000822 0.000874 
0.000184 J 0.00054 0.000199 Z 0.000266 J 0.000186 J 0.000341 J 0.000364 J
2.09E-05 U 0.00013 Z 2.81E-05 U 6.02E-05 Z 2.37E-05 U 6.54E-05 Z 5.52E-05 J

0.00123 0.00324 0.00127 0.00173 0.00139 0.00206 0.00225 
0.00125 0.00343 0.00094 0.00165 0.000973 0.00181 0.00196 
0.00023 J 0.000778 J 0.000134 Z 0.000348 J 0.000159 Z 0.000351 Z 0.000263 J

0.000103 Z 0.000124 J 1.44E-05 U 9.22E-05 J 1.31E-05 U 2.6E-05 U 8.84E-06 U
2.75E-05 J 3.23E-05 J 4.18E-05 J 3.11E-05 J 4.89E-05 J 5.81E-05 J 7.02E-05 J
8.21E-05 U 0.000122 J 0.000139 J 9.15E-05 J 0.000157 U 0.000167 U 0.000181 U

0.00126 0.00215 0.000944 0.00139 0.000756 0.0011 0.00114 
0.000156 Z 0.000513 0.000177 J 0.000344 J 0.000185 J 0.000247 Z 0.00029 J
1.02E-05 U 1.07E-05 U 1.68E-05 U 8.36E-06 U 1.31E-05 U 9.74E-06 U 2.48E-05 U

0.00179 0.00206 0.00158 0.00176 0.00115 0.00128 0.0013 
5.23E-05 U 7.53E-05 U 0.000105 U 5.02E-05 U 4.46E-05 U 3.87E-05 U 5.08E-05 U
0.000103 U 0.000207 J 0.000118 U 4.66E-05 U 8.17E-05 U 6.56E-05 U 6.78E-05 U
0.000194 J 0.000245 J 0.000204 J 0.000208 J 0.000172 U 0.000179 U 0.000154 U
2.96E-05 U 3.06E-05 U 4.49E-05 U 2.36E-05 U 2.35E-05 U 2.19E-05 U 2.33E-05 U
2.72E-05 U 3.2E-05 U 4.35E-05 U 1.66E-05 U 3.37E-05 U 2.62E-05 U 2.26E-05 U
0.000149 J 0.000141 J 9.4E-05 Z 0.00014 J 9.2E-05 Z 0.000112 J 0.000152 Z
0.000125 J 0.000119 J 0.000113 J 0.000115 J 8.64E-05 J 0.000105 J 0.000109 J
2.52E-05 U 1E-05 U 1.73E-05 U 1.03E-05 U 3.6E-06 U 4.39E-06 U 4.93E-06 U
0.000999 0.00103 0.000905 0.000949 0.000633 0.000605 0.000624 
0.00174 0.000535 0.000314 U 0.000243 J 0.000294 U 0.00042 U 0.000433 U

1.8E-05 U 1.27E-05 U 1.43E-05 U 8.29E-06 U 1.16E-05 U 1.34E-05 U 1.23E-05 U
8.79E-05 J 0.000105 J 4.69E-05 J 7.62E-05 J 3.2E-05 Z 3.98E-05 Z 4.32E-05 Z
0.000995 0.00177 0.000725 0.00108 0.000576 0.00098 0.000987 
0.000619 0.0011 0.000288 Z 0.000624 0.000322 J 0.000513 0.000529 
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l
E1699M N 2,4'-DDE 3424-82-6 ug/l
E1699M N 2,4'-DDT 789-02-6 ug/l
E1699M N 4,4'-DDD 72-54-8 ug/l
E1699M N 4,4'-DDE 72-55-9 ug/l
E1699M N 4,4'-DDT 50-29-3 ug/l
E1699M N Aldrin 309-00-2 ug/l
E1699M N alpha-BHC 319-84-6 ug/l
E1699M N beta-BHC 319-85-7 ug/l
E1699M N cis-Chlordane 5103-71-9 ug/l
E1699M N cis-Nonachlor 5103-73-1 ug/l
E1699M N delta-BHC 319-86-8 ug/l
E1699M N Dieldrin 60-57-1 ug/l
E1699M N Endosulfan I 959-98-8 ug/l
E1699M N Endosulfan II 33213-65-9 ug/l
E1699M N Endosulfan Sulfate 1031-07-8 ug/l
E1699M N Endrin 72-20-8 ug/l
E1699M N Endrin aldehyde 7421-93-4 ug/l
E1699M N Endrin ketone 53494-70-5 ug/l
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l
E1699M N Heptachlor 76-44-8 ug/l
E1699M N Heptachlor Epoxide 1024-57-3 ug/l
E1699M N Hexachlorobenzene 118-74-1 ug/l
E1699M N Methoxychlor 72-43-5 ug/l
E1699M N Oxy-chlordane 27304-13-8 ug/l
E1699M N trans-Chlordane 5103-74-2 ug/l
E1699M N trans-Nonachlor 39765-80-5 ug/l

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type

12G-TTR1 12G-TTR1 12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2
12G-CE03-TTR1 12G-CE04-TTR1 12G-CE01-TTR2 12G-CE02-TTR2 12G-CE02-TTR2 12G-CE03-TTR2

3.05 3.1 2.9 2.95 2.95 2.95
PR PR PR PR PR PR
9 6.71 2.97 3.63 3.63 4.25

12G-CE03-TTR1-AS 12G-CE04-TTR1-AS 12G-CE01-TTR2-AS 12G-CE02-TTR2-AS 12G-CE02-TTR2-AT 12G-CE03-TTR2-AS
8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012

N N N N FD N

0.000502 0.000519 0.000525 0.000537 0.000542 0.000347 J
0.000169 J 0.00021 J 0.000213 J 0.000199 J 0.0002 J 0.000108 J
1.71E-05 U 1.05E-05 U 2.1E-05 U 1.46E-05 U 5.85E-05 J 1.74E-05 U

0.00126 0.00135 0.00127 0.0013 0.00131 0.000797 
0.000852 0.00102 0.000981 0.000932 0.000959 0.000468 
0.000127 J 0.000138 J 0.000116 Z 0.000204 J 0.000134 J 6.19E-05 Z
8.11E-06 U 1.68E-05 U 4.3E-05 U 8.06E-06 U 9.58E-06 U 9.14E-06 U
4.4E-05 J 5.01E-05 J 6.85E-05 J 9.15E-05 J 9.56E-05 J 8.78E-05 J

0.000147 U 0.000165 U 0.000167 J 0.000171 J 0.00017 J 0.000159 J
0.000789 0.000835 0.000757 0.000631 0.000646 0.000444 
0.000177 J 0.000184 J 0.00017 J 0.000162 J 0.000127 Z 9.19E-05 J
1.73E-05 U 1.23E-05 U 3.57E-05 J 9.6E-06 U 1.82E-05 U 2.62E-05 J

0.00127 0.00121 0.000967 0.000679 0.000686 0.000588 
2.88E-05 U 3.92E-05 U 2.73E-05 U 2.11E-05 U 4.6E-05 U 3.3E-05 U
6.48E-05 U 4.53E-05 U 7.27E-05 U 7.63E-05 U 4.42E-05 U 7.44E-05 U
0.000178 U 0.000175 U 0.000159 J 8.16E-05 Z 0.0001 J 8.61E-05 J
1.96E-05 U 1.41E-05 U 2.86E-05 U 1.64E-05 U 1.71E-05 U 1.99E-05 U
2.24E-05 U 1.92E-05 U 3.06E-05 U 1.76E-05 U 1.7E-05 U 2.33E-05 U
0.000129 J 0.000111 J 0.00012 Z 6.45E-05 Z 4.83E-05 J 6.86E-05 Z
0.000101 J 9.01E-05 J 9.43E-05 J 8E-05 U 6.27E-05 U 6.27E-05 J
2.9E-06 U 9.13E-06 U 7.39E-06 U 5.49E-06 U 7.87E-06 U 3.18E-06 U
0.000663 0.000651 0.000516 0.00029 J 0.000289 J 0.000221 J

0.000294 U 0.000238 J 0.00241 0.000232 J 0.000259 J 0.000232 U
8.64E-06 U 6.84E-06 U 1.06E-05 U 7.25E-06 U 7.43E-06 U 9.5E-06 U
3.2E-05 Z 3.04E-05 Z 3.84E-05 J 2.02E-05 J 1.26E-05 U 9.03E-06 U
0.000562 0.000635 0.000587 0.000477 0.000486 0.000311 J
0.000302 J 0.000348 J 0.000304 J 0.000253 J 0.000272 J 0.000183 Z
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l
E1699M N 2,4'-DDE 3424-82-6 ug/l
E1699M N 2,4'-DDT 789-02-6 ug/l
E1699M N 4,4'-DDD 72-54-8 ug/l
E1699M N 4,4'-DDE 72-55-9 ug/l
E1699M N 4,4'-DDT 50-29-3 ug/l
E1699M N Aldrin 309-00-2 ug/l
E1699M N alpha-BHC 319-84-6 ug/l
E1699M N beta-BHC 319-85-7 ug/l
E1699M N cis-Chlordane 5103-71-9 ug/l
E1699M N cis-Nonachlor 5103-73-1 ug/l
E1699M N delta-BHC 319-86-8 ug/l
E1699M N Dieldrin 60-57-1 ug/l
E1699M N Endosulfan I 959-98-8 ug/l
E1699M N Endosulfan II 33213-65-9 ug/l
E1699M N Endosulfan Sulfate 1031-07-8 ug/l
E1699M N Endrin 72-20-8 ug/l
E1699M N Endrin aldehyde 7421-93-4 ug/l
E1699M N Endrin ketone 53494-70-5 ug/l
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l
E1699M N Heptachlor 76-44-8 ug/l
E1699M N Heptachlor Epoxide 1024-57-3 ug/l
E1699M N Hexachlorobenzene 118-74-1 ug/l
E1699M N Methoxychlor 72-43-5 ug/l
E1699M N Oxy-chlordane 27304-13-8 ug/l
E1699M N trans-Chlordane 5103-74-2 ug/l
E1699M N trans-Nonachlor 39765-80-5 ug/l

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type

12G-TTR2 12H-T000 12H-T000 12H-T000 12H-T000 12H-T014 12H-T014
12G-CE04-TTR2 12H-CE01-T000 12H-CE02-T000 12H-CE03-T000 12H-CE04-T000 12H-CE01-T014 12H-CE02-T014

3.09 3 3 3 3 3 3
PR PR PR PR PR PR PR

3.62 -0.06 -0.06 -0.06 -0.06 1.43 1.43
12G-CE04-TTR2-AS 12H-CE01-T000-AS 12H-CE02-T000-AS 12H-CE03-T000-AS 12H-CE04-T000-AS 12H-CE01-T014-AS 12H-CE02-T014-AS

8/30/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012
N N N N N N N

0.00046 0.00031 J 0.00016 J 9.2E-05 J 0.00024 J 0.00025 J 0.00021 J
0.000177 Z 0.00013 Z 0.00011 J 5.9E-05 J 0.00013 J 0.0001 J 0.0001 J
1.6E-05 U 0.00041 U 0.00038 U 0.0004 U 0.00038 U 0.00039 U 0.00039 U
0.00112 0.00073 0.0004 0.00021 J 0.00056 0.00062 0.00047 

0.000791 0.00079 0.00046 0.00022 J 0.00057 0.00055 0.0005 
8.98E-05 J 0.00022 J 0.00038 U 0.0004 U 0.00014 Z 0.00014 J 0.00016 J
8.67E-06 U 0.00041 UJ 0.00038 UJ 0.0004 U 1E-05 J 0.00039 U 0.00039 UJ
7.86E-05 J 9.8E-05 J 0.00012 J 7E-05 J 6.9E-05 J 4.8E-05 J 9.1E-05 J
0.000167 J 0.0001 J 8E-05 J 6.2E-05 J 8E-05 J 8E-05 J 9.5E-05 J
0.000626 0.00054 0.00019 J 0.0001 J 0.00029 J 0.00044 0.00028 J
0.000132 J 0.00016 J 2.9E-05 Z 4.2E-05 J 9.1E-05 J 0.00013 J 7.8E-05 J

1E-05 U 0.00041 U 0.00038 U 0.0004 U 0.00038 U 0.00039 U 0.00039 U
0.000809 0.00073 0.00028 J 0.00016 J 0.00033 J 0.00066 0.00047 

3.11E-05 U 0.00041 U 0.00038 U 0.0004 U 0.00038 U 0.00039 U 0.00039 U
6.47E-05 U 0.00041 U 0.00038 U 0.0004 U 0.00038 U 0.00039 U 0.00039 U
0.000124 J 5.8E-05 J 4.1E-05 J 2.3E-05 Z 3.8E-05 J 4.4E-05 J 4.8E-05 J
2.05E-05 U 0.00041 U 0.00038 U 0.0004 U 0.00038 U 0.00039 U 0.00039 U
2.21E-05 U 0.00041 U 0.00038 U 0.0004 U 0.00038 U 0.00039 U 0.00039 U
5.54E-05 U 6.1E-05 J 0.00038 U 0.0004 U 0.00038 U 6.7E-05 J 5.9E-05 J
7.95E-05 J 0.00014 J 7.2E-05 J 5.7E-05 J 6.9E-05 J 0.00012 J 8.9E-05 J
4.13E-06 U 1.2E-05 U 0.00038 U 0.0004 U 1E-05 U 8.7E-06 J 0.00039 U
0.000355 J 0.00042 0.00011 J 5.9E-05 J 0.00013 J 0.00035 J 0.00019 J
0.000286 U 0.00078 U 0.00039 U 0.0002 U 0.00033 U 0.00039 U 0.00042 U
8.98E-06 U 0.00041 U 0.00038 U 0.0004 U 0.00038 U 0.00039 U 0.00039 U
2.48E-05 J 0.00041 U 0.00038 U 0.0004 U 0.00038 U 2E-05 J 0.00039 U
0.000472 0.00043 0.00019 J 8.8E-05 J 0.00025 J 0.00034 J 0.00024 J
0.000233 J 0.00024 Z 9.7E-05 J 4.1E-05 Z 0.00017 J 0.00024 J 0.00016 J
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l
E1699M N 2,4'-DDE 3424-82-6 ug/l
E1699M N 2,4'-DDT 789-02-6 ug/l
E1699M N 4,4'-DDD 72-54-8 ug/l
E1699M N 4,4'-DDE 72-55-9 ug/l
E1699M N 4,4'-DDT 50-29-3 ug/l
E1699M N Aldrin 309-00-2 ug/l
E1699M N alpha-BHC 319-84-6 ug/l
E1699M N beta-BHC 319-85-7 ug/l
E1699M N cis-Chlordane 5103-71-9 ug/l
E1699M N cis-Nonachlor 5103-73-1 ug/l
E1699M N delta-BHC 319-86-8 ug/l
E1699M N Dieldrin 60-57-1 ug/l
E1699M N Endosulfan I 959-98-8 ug/l
E1699M N Endosulfan II 33213-65-9 ug/l
E1699M N Endosulfan Sulfate 1031-07-8 ug/l
E1699M N Endrin 72-20-8 ug/l
E1699M N Endrin aldehyde 7421-93-4 ug/l
E1699M N Endrin ketone 53494-70-5 ug/l
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l
E1699M N Heptachlor 76-44-8 ug/l
E1699M N Heptachlor Epoxide 1024-57-3 ug/l
E1699M N Hexachlorobenzene 118-74-1 ug/l
E1699M N Methoxychlor 72-43-5 ug/l
E1699M N Oxy-chlordane 27304-13-8 ug/l
E1699M N trans-Chlordane 5103-74-2 ug/l
E1699M N trans-Nonachlor 39765-80-5 ug/l

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type

12H-T014 12H-T014 12H-T102 12H-T102 12H-T102 12H-T102 12H-TTR1
12H-CE03-T014 12H-CE04-T014 12H-CE01-T102 12H-CE02-T102 12H-CE03-T102 12H-CE04-T102 12H-CE01-TTR1

3 3 3.07 2.97 3 3.2 3.01
PR PR PR PR PR PR PR

1.43 1.43 10.21 10.21 10.21 10.21 2.52
12H-CE03-T014-AS 12H-CE04-T014-AS 12H-CE01-T102-AS 12H-CE02-T102-AS 12H-CE03-T102-AS 12H-CE04-T102-AS 12H-CE01-TTR1-AS

12/11/2012 12/11/2012 12/10/2012 12/10/2012 12/10/2012 12/10/2012 12/11/2012
N N N N N N N

0.00013 J 0.00021 Z 0.00012 Z 0.00037 J 0.00025 J 0.00036 J 0.00042 
5.8E-05 Z 0.00018 J 0.00039 U 0.00019 J 0.00039 U 0.0002 J 0.00018 J
0.00038 U 0.00039 U 5.5E-05 Z 0.00011 Z 0.00011 J 0.00012 Z 6.1E-05 Z
0.00033 J 0.0006 0.0019 U 0.00098 0.0006 0.00099 0.0011 
0.0003 J 0.00055 0.00046 0.0013 0.00077 0.0015 0.0011 
0.00018 J 0.00019 Z 0.0019 U 0.00047 J 0.00039 0.00042 0.00029 J
0.00038 U 0.00039 U 1.5E-05 J 6.2E-05 J 0.00039 U 7.5E-05 J 0.00039 UJ
6.7E-05 J 6.1E-05 J 2.6E-05 Z 3.5E-05 J 3.5E-05 J 3.9E-05 J 6.6E-05 U
6.8E-05 J 4.9E-05 Z 6.3E-05 J 6.1E-05 J 8E-05 J 7.9E-05 J 9.5E-05 UJ
0.00018 J 0.00036 J 0.00085 0.0016 0.001 0.0015 0.00085 
5.5E-05 J 0.0001 J 0.00016 Z 0.00027 Z 0.00021 J 0.00026 Z 0.00022 J
0.00038 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U
0.00028 J 0.00047 0.0012 0.0015 0.0012 0.0016 0.0011 
0.00038 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U
0.00038 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U
3.5E-05 J 3.6E-05 J 8.8E-05 J 9.4E-05 J 8.5E-05 J 9.1E-05 J 7.4E-05 U
0.00038 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U
0.00038 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U
0.00038 U 0.00039 U 9.3E-05 J 0.00012 J 0.00012 J 0.00012 J 0.00011 U
6.5E-05 J 0.00011 J 0.00019 J 0.00032 J 0.00016 J 0.0002 J 0.00017 J
0.00038 U 0.00039 U 3E-05 J 3.1E-05 Z 4.5E-05 J 3.6E-05 J 1.6E-05 U
0.00012 J 0.00028 J 0.00066 0.00089 0.0007 0.00089 0.0006 
0.00026 U 0.0004 U 0.00023 U 0.00044 U 0.00043 U 0.00046 U 0.00074 U
0.00038 U 0.00039 U 0.0019 U 0.00039 U 0.00039 U 0.00039 U 0.00039 U
0.00038 U 1.6E-05 Z 6.2E-05 J 8E-05 Z 8E-05 J 8.7E-05 J 2.4E-05 Z
0.00015 J 0.00031 J 0.00068 0.0014 0.00084 0.0013 0.00068 
9.5E-05 J 0.00013 Z 0.00038 J 0.0008 0.00044 0.00082 0.00043 
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l
E1699M N 2,4'-DDE 3424-82-6 ug/l
E1699M N 2,4'-DDT 789-02-6 ug/l
E1699M N 4,4'-DDD 72-54-8 ug/l
E1699M N 4,4'-DDE 72-55-9 ug/l
E1699M N 4,4'-DDT 50-29-3 ug/l
E1699M N Aldrin 309-00-2 ug/l
E1699M N alpha-BHC 319-84-6 ug/l
E1699M N beta-BHC 319-85-7 ug/l
E1699M N cis-Chlordane 5103-71-9 ug/l
E1699M N cis-Nonachlor 5103-73-1 ug/l
E1699M N delta-BHC 319-86-8 ug/l
E1699M N Dieldrin 60-57-1 ug/l
E1699M N Endosulfan I 959-98-8 ug/l
E1699M N Endosulfan II 33213-65-9 ug/l
E1699M N Endosulfan Sulfate 1031-07-8 ug/l
E1699M N Endrin 72-20-8 ug/l
E1699M N Endrin aldehyde 7421-93-4 ug/l
E1699M N Endrin ketone 53494-70-5 ug/l
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l
E1699M N Heptachlor 76-44-8 ug/l
E1699M N Heptachlor Epoxide 1024-57-3 ug/l
E1699M N Hexachlorobenzene 118-74-1 ug/l
E1699M N Methoxychlor 72-43-5 ug/l
E1699M N Oxy-chlordane 27304-13-8 ug/l
E1699M N trans-Chlordane 5103-74-2 ug/l
E1699M N trans-Nonachlor 39765-80-5 ug/l

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type

12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR2 12H-TTR2 12H-TTR2
12H-CE02-TTR1 12H-CE02-TTR1 12H-CE03-TTR1 12H-CE04-TTR1 12H-CE01-TTR2 12H-CE02-TTR2 12H-CE02-TTR2

2.99 2.99 3 3.2 3.18 3.2 3.2
PR PR PR PR PR PR PR

4.67 4.67 6.72 4.67 1.96 3.05 3.05
12H-CE02-TTR1-AS 12H-CE02-TTR1-AT 12H-CE03-TTR1-AS 12H-CE04-TTR1-AS 12H-CE01-TTR2-AS 12H-CE02-TTR2-AS 12H-CE02-TTR2-AT

12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012
N FD N N N N FD

0.0006 0.00056 0.00036 J 0.00042 0.00038 J 0.00035 J 0.00035 J
0.00028 J 0.00029 J 0.00016 J 0.0002 J 0.0003 J 0.00016 J 0.00016 J
9.4E-05 J 8.2E-05 Z 0.0001 J 6.1E-05 Z 0.00028 J 5.5E-05 Z 0.00039 U
0.0015 0.0014 0.00094 0.0011 0.00091 0.00087 0.00082 
0.0015 0.0015 0.0011 0.0012 0.0011 0.0009 0.00086 
0.00063 0.0011 0.00035 J 0.0004 0.00042 0.00031 J 0.0002 J

0.00039 UJ 0.00039 UJ 2.9E-05 UJ 0.0004 UJ 3.8E-05 J 0.0004 UJ 0.00039 UJ
8.4E-05 J 7.4E-05 J 6.5E-05 U 5.9E-05 U 7.2E-05 J 7.7E-05 J 7.3E-05 J

0.00011 UJ 0.0001 U 8.1E-05 UJ 8.9E-05 UJ 7.5E-05 J 7.9E-05 J 8.4E-05 J
0.00099 0.00089 0.0007 0.00088 0.00073 0.00057 0.00052 
0.00025 J 0.00015 Z 0.00023 J 0.00024 J 0.00025 J 0.00018 J 0.00011 Z
0.00039 U 0.00039 U 0.00039 U 0.0004 U 0.0004 U 1.9E-05 J 0.00039 U
0.00099 0.0009 0.00092 0.0011 0.00091 0.0007 0.00068 

0.00039 U 0.00039 U 0.00039 U 0.0004 U 0.0004 U 0.0004 U 0.00039 U
0.00039 U 0.00039 U 0.00039 U 0.0004 U 0.00012 J 0.0004 U 0.00039 U
8.4E-05 U 6.8E-05 U 6.3E-05 U 7.9E-05 U 5E-05 Z 5.3E-05 J 5E-05 J
0.00039 U 0.00039 U 0.00039 U 0.0004 U 0.0004 U 0.0004 U 0.00039 U
0.00039 U 0.00039 U 0.00039 U 0.0004 U 0.0004 U 0.0004 U 0.00039 U
9.8E-05 U 8.6E-05 U 0.0001 U 0.0001 J 9.3E-05 J 5.9E-05 J 5.3E-05 J
0.00017 U 0.00015 U 0.00016 J 0.00017 J 0.00016 J 0.00012 J 0.00012 J
2.5E-05 U 1.4E-05 U 2.5E-05 U 1.6E-05 UJ 2.3E-05 J 8.6E-06 Z 1.1E-05 J
0.00058 0.0005 0.00057 0.00064 0.00052 0.00035 J 0.00034 J

0.00088 U 0.00065 U 0.00072 U 0.00095 U 0.00072 U 0.00045 U 0.00042 U
0.00039 U 0.00039 U 0.00039 U 0.0004 U 0.0004 U 0.0004 U 0.00039 U
3.6E-05 Z 3.9E-05 J 3.8E-05 J 4.5E-05 J 4.6E-05 J 1.9E-05 J 0.00039 U
0.00087 0.00075 0.00058 0.00077 0.00059 0.00047 0.00041 
0.00054 0.00046 0.00034 J 0.00044 0.00038 J 0.00029 J 0.00028 J
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Table A-11
Analytical Data for Pesticides
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1699M N 2,4'-DDD 53-19-0 ug/l
E1699M N 2,4'-DDE 3424-82-6 ug/l
E1699M N 2,4'-DDT 789-02-6 ug/l
E1699M N 4,4'-DDD 72-54-8 ug/l
E1699M N 4,4'-DDE 72-55-9 ug/l
E1699M N 4,4'-DDT 50-29-3 ug/l
E1699M N Aldrin 309-00-2 ug/l
E1699M N alpha-BHC 319-84-6 ug/l
E1699M N beta-BHC 319-85-7 ug/l
E1699M N cis-Chlordane 5103-71-9 ug/l
E1699M N cis-Nonachlor 5103-73-1 ug/l
E1699M N delta-BHC 319-86-8 ug/l
E1699M N Dieldrin 60-57-1 ug/l
E1699M N Endosulfan I 959-98-8 ug/l
E1699M N Endosulfan II 33213-65-9 ug/l
E1699M N Endosulfan Sulfate 1031-07-8 ug/l
E1699M N Endrin 72-20-8 ug/l
E1699M N Endrin aldehyde 7421-93-4 ug/l
E1699M N Endrin ketone 53494-70-5 ug/l
E1699M N gamma-BHC (Lindane) 58-89-9 ug/l
E1699M N Heptachlor 76-44-8 ug/l
E1699M N Heptachlor Epoxide 1024-57-3 ug/l
E1699M N Hexachlorobenzene 118-74-1 ug/l
E1699M N Methoxychlor 72-43-5 ug/l
E1699M N Oxy-chlordane 27304-13-8 ug/l
E1699M N trans-Chlordane 5103-74-2 ug/l
E1699M N trans-Nonachlor 39765-80-5 ug/l

Notes:

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for 
mammals developed by the WHO in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA, 2010d).

Sample ID
Sample Date
Sample Type

12H-TTR2 12H-TTR2
12H-CE03-TTR2 12H-CE04-TTR2

3 3
PR PR

4.13 3.05
12H-CE03-TTR2-BS 12H-CE04-TTR2-AS

12/11/2012 12/11/2012
N N

0.00032 J 0.00041 
0.00018 J 0.00021 J
0.0004 U 7.2E-05 J
0.00083 0.001 
0.00089 0.0011 
0.00027 J 0.0003 J
0.0004 UJ 0.00039 UJ
9.4E-05 J 7.7E-05 J
0.00011 J 8.4E-05 J
0.00065 0.00072 
0.00018 J 0.00017 J
0.0004 U 2.1E-05 J
0.00046 0.0008 
0.0004 U 0.00039 U
0.0004 U 0.00039 U
4E-05 J 7E-05 J

0.0004 U 0.00039 U
0.0004 U 0.00039 U
3E-05 J 7.4E-05 J

9.9E-05 J 0.00014 J
1.3E-05 J 1.8E-05 J
0.00021 J 0.00046 
0.00038 U 0.0007 U
0.0004 U 0.00039 U
2.5E-05 J 2.7E-05 Z
0.00061 0.00059 
0.00051 0.00038 J
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

11A-T000 11A-T000 11A-T000 11A-T000 11A-T014 11A-T014 11A-T014 11A-T014 11A-T102
11A-CE01-T000 11A-CE02-T000 11A-CE03-T000 11A-CE04-T000 11A-CE01-T014 11A-CE02-T014 11A-CE03-T014 11A-CE04-T014 11A-CE01-T102

4.23 3.96 4.38 3.23 3.04 3.11 3.1 2.91 3.23
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.44 1.43 1.43 1.43 10.21
11A-CE01-T000-AS 11A-CE02-T000-AS 11A-CE03-T000-AS 11A-CE04-T000-AS 11A-CE01-T014-AS 11A-CE02-T014-AS 11A-CE03-T014-AS 11A-CE04-T014-AS 11A-CE01-T102-AS

8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N N N

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l 0.000132 8.9E-05 6.1E-05 0.000126 0.000185 0.000121 0.00011 0.000213 0.000261 
E1631E T Mercury 7439-97-6 ug/l 0.0383 0.0288 0.0151 0.0296 0.0481 0.0297 0.0262 0.0632 0.0515 
E200.8 T Arsenic 7440-38-2 ug/l 1.26 1.65 1.62 1.15 1.55 J 1.58 1.17 
E200.8 T Beryllium 7440-41-7 ug/l 0.0121 J 0.0076 J 0.0062 J 0.0108 J 0.02 U 0.02 U 0.0162 J
E200.8 T Cadmium 7440-43-9 ug/l 0.048 0.058 0.048 0.049 0.055 0.046 0.083 J
E200.8 T Chromium 7440-47-3 ug/l 1.73 1.61 1.09 1.83 2.04 J 1.69 2.66 J
E200.8 T Cobalt 7440-48-4 ug/l 0.233 0.256 0.204 0.218 0.265 J 0.22 0.26 J
E200.8 T Copper 7440-50-8 ug/l 3.78 2.95 2.61 3.71 3.52 3.15 5.61 J
E200.8 T Lead 7439-92-1 ug/l 3.25 2.03 1.6 3.27 2.97 2.45 5.59 J
E200.8 T Nickel 7440-02-0 ug/l 1.69 J 2.06 1.82 J 1.69 J 2.1 J 1.92 1.73 J
E200.8 T Silver 7440-22-4 ug/l 0.033 0.021 0.012 J 0.032 0.031 J 0.05 0.053 
E200.8 T Thallium 7440-28-0 ug/l 0.02 U 0.02 U 0.02 U 0.02 U 0.024 0.02 U 0.02 U
E200.8 T Zinc 7440-66-6 ug/l 8.72 8.8 7.96 8.41 9.02 J 16.9 12 J
E335.4 T Cyanide 57-12-5 ug/l 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
E365.3 T Phosphorus 7723-14-0 ug/l 254 241 214 236 225 288 322 252 281 
SW6010 T Aluminum 7429-90-5 ug/l 252 167 94.1 234 375 199 300 402 J 392 J
SW6010 T Barium 7440-39-3 ug/l 36.8 37.3 33.2 33.3 43.6 J 47 31.3 
SW6010 T Calcium 7440-70-2 ug/l 93000 154000 155000 74600 30600 121000 117000 50400 24300 
SW6010 T Iron 7439-89-6 ug/l 507 330 200 483 761 444 544 811 790 
SW6010 T Magnesium 7439-95-4 ug/l 228000 422000 419000 171000 32800 348000 286000 103000 6850 
SW6010 T Manganese 7439-96-5 ug/l 107 114 103 98.3 81.2 128 136 95.1 96.7 
SW6010 T Potassium 7440-09-7 ug/l 73100 141000 138000 55400 11300 108000 105000 36200 2520 
SW6010 T Sodium 7440-23-5 ug/l 1930000 3550000 3490000 1460000 276000 2870000 2510000 787000 36900 
SW6010 T Titanium 7440-32-6 ug/l 8.6 5.2 2.5 8 12.8 5.6 10.7 14.1 13.2 
SW6010 T Vanadium 7440-62-2 ug/l 4.4 4.2 4 2.9 5.1 5.2 4 
SW6020 T Antimony 7440-36-0 ug/l 1.84 J 1.08 J 1 UJ 1 UJ 0.42 J 1 UJ 1 U 1 UJ 0.35 J
SW6020 T Arsenic 7440-38-2 ug/l 1.96 1.04 
SW6020 T Barium 7440-39-3 ug/l 27.1 35.4 J
SW6020 T Beryllium 7440-41-7 ug/l 0.017 J 0.026 
SW6020 T Cadmium 7440-43-9 ug/l 0.059 J 0.085 J
SW6020 T Chromium 7440-47-3 ug/l 2.8 2.1 J
SW6020 T Cobalt 7440-48-4 ug/l 0.344 0.407 J
SW6020 T Copper 7440-50-8 ug/l 5.81 J 6.86 J
SW6020 T Lead 7439-92-1 ug/l 4.88 J 6.16 J
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l 2.03 1.65 J
SW6020 T Selenium 7782-49-2 ug/l 2.9 1 U
SW6020 T Silver 7440-22-4 ug/l 0.056 0.051 J
SW6020 T Thallium 7440-28-0 ug/l 0.02 U 0.02 UJ
SW6020 T Vanadium 7440-62-2 ug/l 2.6 2.81 
SW6020 T Zinc 7440-66-6 ug/l 10.9 16 J
SW7742 T Selenium 7782-49-2 ug/l 1 U 0.2 J 1 U 1 U 0.2 J 1 U 0.3 J
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

11A-T102 11A-T102 11A-T102 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR2 11A-TTR2
11A-CE02-T102 11A-CE03-T102 11A-CE04-T102 11A-CE01-TTR1 11A-CE02-TTR1 11A-CE03-TTR1 11A-CE04-TTR1 11A-CE01-TTR2 11A-CE02-TTR2

3.01 3.14 2.97 2.97 3.05 3.07 2.73 2.99 2.89
PR PR PR PR PR PR PR PR PR

10.21 10.21 10.21 6.66 6.66 6.66 6.66 4.24 4.24
11A-CE02-T102-AS 11A-CE03-T102-AS 11A-CE04-T102-AS 11A-CE01-TTR1-AS 11A-CE02-TTR1-AS 11A-CE03-TTR1-AS 11A-CE04-TTR1-AS 11A-CE01-TTR2-AS 11A-CE02-TTR2-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N N N

0.000154 0.00013 0.00026 0.000284 0.000315 0.000156 0.000449 0.000255 0.00019 
0.0272 0.032 0.0693 0.0801 0.103 0.0375 0.146 0.0707 0.139 J

10 U 10 U 10 U 10 J 10 U 7 J 10 U 10 U 10 U
206 219 325 267 267 320 364 259 281 
295 J 239 611 540 J 842 302 851 413 356 

23900 23800 24200 23700 J 22700 22300 24600 21100 24200 
571 509 1300 1090 J 1600 585 1670 814 717 
6860 6510 6210 6530 J 5920 5720 7150 5850 17800 J
68.7 75 140 92 J 105 59 125 64.1 69.6 
2610 2550 2250 2520 J 2400 2410 2750 2350 6530 J

36700 36900 35000 35000 J 33600 33900 37800 33300 148000 J
10.6 7.6 21.7 18.1 J 29 11 29.2 13.9 12.6 

0.39 J 0.36 J 0.37 J 0.41 J 0.48 J 0.43 J 0.45 J 0.38 J 0.44 J
1.13 1 1.19 1.27 J 1.51 1.22 1.4 1.37 J 1.81 
34.8 J 33.1 J 42.7 J 37.7 J 40.9 J 30.4 J 44.8 J 30.9 J 30.1 J
0.02 U 0.014 J 0.04 0.026 J 0.04 0.02 U 0.042 0.021 0.02 
0.054 J 0.053 J 0.148 J 0.13 J 0.206 J 0.06 J 0.223 J 0.085 J 0.073 J
1.87 J 1.46 J 3.9 J 3.77 J 5.56 J 2.26 J 5.86 J 2.82 J 3.11 J

0.291 J 0.281 J 0.674 J 0.483 J 0.66 J 0.31 J 0.725 J 0.348 J 0.378 J
5.22 J 5.38 J 10.2 J 9.31 J 11.7 J 5.66 J 13.1 J 7.33 J 6.21 J
3.51 J 3.96 J 11 J 8.2 J 12.3 J 4.34 J 13.9 J 6.07 J 5.38 J

1.57 J 1.33 J 2.11 J 2.14 J 2.64 J 1.58 J 2.83 J 1.87 J 1.85 J
1 U 1 U 0.3 J 1 UJ 1 U 1 U 1 U 0.4 J 2 J

0.038 J 0.03 J 0.098 J 0.088 J 0.117 J 0.043 J 0.12 J 0.058 J 0.064 J
0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 0.026 J 0.02 UJ 0.023 J 0.02 U 0.02 UJ

2.56 2.48 3.48 3.14 J 3.5 2.74 3.58 2.6 2.87 
10.5 J 10.3 J 26.3 J 24.6 J 28.7 J 10.2 J 32.3 J 14.9 J 12.3 J
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

11A-TTR2 11A-TTR2 11A-TTR2 12B-T000 12B-T000 12B-T000 12B-T000 12B-T014 12B-T014
11A-CE02-TTR2 11A-CE03-TTR2 11A-CE04-TTR2 12B-CE01-T000 12B-CE02-T000 12B-CE03-T000 12B-CE04-T000 12B-CE01-T014 12B-CE02-T014

2.89 2.97 2.8 3.1 3 3.11 3.2 3 3
PR PR PR PR PR PR PR PR PR
4.24 4.24 4.24 -0.06 -0.06 -0.06 -0.06 1.43 1.43

11A-CE02-TTR2-AT 11A-CE03-TTR2-AS 11A-CE04-TTR2-AS 12B-CE01-T000-AS 12B-CE02-T000-AS 12B-CE03-T000-AS 12B-CE04-T000-AS 12B-CE01-T014-AS 12B-CE02-T014-AS
8/16/2011 8/16/2011 8/16/2011 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012

FD N N N N N N N N

0.000191 0.000157 0.000944 
0.102 J 0.0389 0.387 0.04 0.0131 0.0175 0.0372 0.03 0.0491 

1.07 
0.02 U
0.054 0.088 0.066 0.064 0.083 0.064 0.094 
1.88 

0.192 
4.53 4.43 2.25 2.42 3.39 3.67 4.1 
3.88 4.47 1.43 1.47 2.87 3.22 3.75 
1.43 

0.048 
0.004 J
8.68 

10 U 10 U 10 U
222 242 424 
323 258 1830 

32.1 
26500 36500 24300 
654 550 3520 

29000 J 52300 7320 
75.1 86.4 149 

10500 J 19000 2820 
232000 J 436000 39100 

11 9 57.5 
3.7 

0.52 J 1 UJ 0.46 J
1.82 2.03 J
29.4 J 45.8 J
0.02 J 0.087 
0.062 J 0.392 J
2.72 J 11.3 J
0.366 J 1.15 J
5.62 J 22.9 J
5.18 J 25.9 J

1.72 J 4.71 J
2.4 J 0.6 J

0.058 J 0.164 J
0.02 UJ 0.025 

2.87 4.42 
10.5 J 59.6 J

1 U
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

12B-T014 12B-T014 12B-T102 12B-T102 12B-T102 12B-T102 12B-TTR1 12B-TTR1 12B-TTR1
12B-CE03-T014 12B-CE04-T014 12B-CE01-T102 12B-CE02-T102 12B-CE03-T102 12B-CE04-T102 12B-CE01-TTR1 12B-CE02-TTR1 12B-CE03-TTR1

3.1 3.2 3 3 3 3 2.99 3.09 3.05
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.21 10.22 10.21 10.21 2.61 4.85 6.96

12B-CE03-T014-AS 12B-CE04-T014-AS 12B-CE01-T102-AS 12B-CE02-T102-AS 12B-CE03-T102-AS 12B-CE04-T102-AS 12B-CE01-TTR1-AS 12B-CE02-TTR1-BS 12B-CE03-TTR1-AS
2/21/2012 2/21/2012 2/20/2012 2/20/2012 2/20/2012 2/20/2012 2/21/2012 2/21/2012 2/21/2012

N N N N N N N N N

0.016 0.0455 0.00589 0.0087 0.0122 0.0109 0.0372 0.151 0.019 

0.066 0.086 0.067 0.206 0.048 

2.38 3.98 4 9.95 3.07 
1.7 3.86 3.29 10.4 2.12 

0.036 J 0.041 J 0.043 J 0.018 J

2.46 J 2.63 J 2.94 J 2.02 J
0.713 0.945 1.17 0.104 
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

12B-TTR1 12B-TTR2 12B-TTR2 12B-TTR2 12B-TTR2 12C-T000 12C-T000 12C-T000 12C-T000
12B-CE04-TTR1 12B-CE01-TTR2 12B-CE02-TTR2 12B-CE03-TTR2 12B-CE04-TTR2 12C-CE11-T000 12C-CE12-T000 12C-CE20-T000 12C-CE21-T000

2.8 3.02 2.96 2.96 3.1 3 3 3 3
PR PR PR PR PR PR PR PR PR
4.86 2 3.14 4.25 3.14 -0.06 -0.06 -0.06 -0.06

12B-CE04-TTR1-AS 12B-CE01-TTR2-AS 12B-CE02-TTR2-AS 12B-CE03-TTR2-AS 12B-CE04-TTR2-AS 12C-CE11-T000-AS 12C-CE12-T000-AS 12C-CE20-T000-AS 12C-CE21-T000-AS
2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/27/2013 2/27/2013 2/28/2013 3/4/2013

N N N N N N N N N

8.2E-05 3.9E-05 J 0.000133 0.000203 
0.0233 0.0336 0.0318 J 0.0229 0.0326 0.0183 0.0157 0.0253 0.042 

0.65 0.85 0.66 1.19 
0.02 U 0.02 U 0.02 U 0.0235 

0.062 0.068 0.072 0.058 0.083 0.057 0.058 0.06 0.099 
1.6 1.3 1.72 3.16 

0.158 0.157 0.189 0.301 
3.58 3.75 3.54 2.97 4.13 3.39 2.76 4.07 4.74 
2.72 3.11 3.35 2.52 3.93 2.78 1.95 3.39 4.54 

1.12 1.07 1.1 1.65 
0.026 0.02 J 0.035 0.066 
0.006 J 0.02 U 0.02 U 0.028 
11.9 10.5 13 13.9 
10 U 10 U 10 U 10 U
159 105 143 101 
224 148 J 269 J 469 
33.5 27.8 32.1 22.5 

108000 183000 84100 227000 
467 394 676 1020 

261000 539000 210000 680000 
84.2 77.8 J 85.1 75 J

79700 164000 63200 209000 
2230000 4460000 1760000 5670000 

5.8 J 4.3 9.1 15.3 
2 U 2.4 3.3 2.3 J
1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

12C-T014 12C-T014 12C-T014 12C-T014 12C-T102 12C-T102 12C-T102 12C-T102 12D-T000
12C-CE11-T014 12C-CE12-T014 12C-CE20-T014 12C-CE21-T014 12C-CE11-T102 12C-CE12-T102 12C-CE20-T102 12C-CE21-T102 12D-CE01-T000

3 3 3 3 3 3 3 3 3.02
PR PR PR PR PR PR PR PR PR
1.43 1.43 1.43 1.43 10.21 10.21 10.22 10.22 -0.06

12C-CE11-T014-AS 12C-CE12-T014-AS 12C-CE20-T014-AS 12C-CE21-T014-AS 12C-CE11-T102-AS 12C-CE12-T102-AS 12C-CE20-T102-AS 12C-CE21-T102-AS 12D-CE01-T000-AS
2/27/2013 2/27/2013 2/28/2013 3/4/2013 2/27/2013 2/27/2013 2/28/2013 3/4/2013 3/27/2012

N N N N N N N N N

0.000104 9.5E-05 0.00016 0.000163 0.000147 7.9E-05 0.000124 6.3E-05 8E-05 
0.0172 0.0352 0.0311 0.0679 0.027 0.0086 0.0218 0.00579 0.0226 
0.66 0.97 0.65 1.19 1.06 

0.02 U 0.02 U 0.02 U 0.0297 0.0087 J
0.058 0.075 0.071 0.161 0.096 
1.67 1.76 2.22 4.27 1.34 
0.2 0.2 0.233 0.321 0.254 
3.41 3.18 4.92 7.4 3.16 
2.84 2.42 4.49 7.38 1.73 
1.12 1.33 1.15 1.76 1.6 

0.035 0.03 0.043 0.103 0.044 
0.018 J 0.02 U 0.02 U 0.013 J 0.006 J
12.1 12.1 15.1 21.5 10.1 
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
161 118 163 202 209 143 147 86 112 
217 222 J 305 J 607 350 191 440 120 136 
35.9 28.1 33.7 28.4 32.7 

104000 206000 62900 195000 28500 26500 24200 24300 201000 
496 555 825 1310 889 511 1020 339 343 

233000 629000 129000 585000 7960 7360 6830 7140 539000 
91 85.7 J 88.8 96.7 J 77.3 J

73100 184000 38300 182000 2160 1850 1870 1750 179000 
2000000 5200000 1090000 4840000 76800 68900 61700 57300 4740000 

5.6 J 7 11.3 21.1 14.3 7.2 17.5 4.1 5 J
2.4 3.7 2.3 2.2 J 2.8 
1 U 1 U 1 U 1 U 0.386 0.266 0.235 0.174 1 U

0.7 0.6 0.7 0.5 U
39.6 J 33.6 33.2 27.2 
0.01 J 0.02 U 0.022 0.02 U
0.095 J 0.051 J 0.096 J 0.041 J
2.15 J 1.09 J 2.07 J 0.68 J
0.428 J 0.281 J 0.429 J 0.213 J
6.64 J 3.94 J 5.53 J 2.52 J
8.06 2.88 8.85 0.946 
107 J 79.9 J 106 J 60.8 J
1.64 J 1.21 J 1.46 J 1.01 J
1 UJ 1 U 0.6 J 0.4 J

0.042 0.023 0.041 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U
1.36 1.04 1.55 0.73 
23.4 J 12.8 J 17.9 J 7.1 J

1 U 1 U 1 U 1 U 1 U
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

12D-T000 12D-T000 12D-T000 12D-T014 12D-T014 12D-T014 12D-T014 12D-T102 12D-T102
12D-CE02-T000 12D-CE03-T000 12D-CE04-T000 12D-CE01-T014 12D-CE02-T014 12D-CE03-T014 12D-CE04-T014 12D-CE01-T102 12D-CE02-T102

3.09 3.05 3 2.92 2.97 2.92 2.93 3.02 3.1
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.43 1.43 10.21 10.22
12D-CE02-T000-AS 12D-CE03-T000-AS 12D-CE04-T000-AS 12D-CE01-T014-AS 12D-CE02-T014-AS 12D-CE03-T014-AS 12D-CE04-T014-AS 12D-CE01-T102-AS 12D-CE02-T102-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/26/2012 3/26/2012
N N N N N N N N N

3.6E-05 J 3.6E-05 J 9.8E-05 0.000137 7.3E-05 6.3E-05 0.000118 0.000223 0.000279 
0.0116 0.00944 0.0202 0.0288 0.0149 0.0134 0.0279 0.0258 0.0589 
1.05 1.02 1.05 0.95 1.03 1.03 1.04 

0.02 U 0.02 U 0.0115 J 0.0125 J 0.0062 J 0.0064 J 0.02 U
0.069 0.068 0.087 0.081 0.081 0.082 0.091 
0.84 0.7 1.71 2.04 1.06 1.01 1.98 

0.181 0.172 0.263 0.29 0.226 0.218 0.29 
2.5 2.33 3.57 4.01 2.84 2.88 3.88 
1.03 0.908 2.62 3.18 1.47 1.41 3.12 
1.29 1.23 1.59 1.67 1.44 1.42 1.62 

0.032 0.017 J 0.048 0.049 J 0.033 J 0.033 J 0.05 J
0.008 J 0.006 J 0.006 J 0.011 J 0.006 J 0.006 J 0.006 J
7.68 7.1 9.76 10 8.66 8.27 10.9 
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
96 94 133 152 120 105 143 277 295 

69.5 74.2 199 203 89.6 99 255 169 368 
25.4 23.4 30.4 39.6 31.3 30.2 32.9 

237000 237000 202000 125000 199000 204000 164000 41800 42700 
203 198 482 441 J 209 J 236 J 534 421 J 747 

672000 677000 533000 294000 540000 550000 441000 12500 12600 
55.4 J 52.9 J 66.3 J 75.2 J 67.3 J 66.4 J 69.3 

206000 207000 177000 97100 176000 181000 150000 3320 3240 
5650000 5690000 4720000 2610000 4770000 4820000 3950000 58600 58100 

5.7 J 5.6 J 7.2 J 6.9 3.2 3.4 8.8 6.2 13 
2.5 2.3 2.5 2.7 3.2 2.3 3.8 
1 U 1 U 1 U 1.24 1 U 1 U 1 UJ 0.194 0.233 

0.8 0.9 
50.3 53.7 

0.006 J 0.02 
0.056 J 0.107 J
1.65 J 3.17 J
0.382 J 0.496 J
3.98 J 5.97 J
2.63 4.83 
133 J 128 J
1.52 J 1.83 J
0.5 J 0.4 J

0.101 J 0.117 J
0.02 U 0.02 U
1.23 1.42 
10 J 15 J

1 U 1 U 1 U 0.3 J 0.7 J 1 U 1 U
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

12D-T102 12D-T102 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR2 12D-TTR2
12D-CE03-T102 12D-CE04-T102 12D-CE01-TTR1 12D-CE02-TTR1 12D-CE02-TTR1 12D-CE03-TTR1 12D-CE04-TTR1 12D-CE01-TTR2 12D-CE02-TTR2

3.03 2.98 3.08 2.97 2.97 2.89 2.98 3.03 3.01
PR PR PR PR PR PR PR PR PR

10.21 10.21 3.35 6.48 6.48 7.68 6.48 3.35 3.8
12D-CE03-T102-AS 12D-CE04-T102-AS 12D-CE01-TTR1-AS 12D-CE02-TTR1-AS 12D-CE02-TTR1-AT 12D-CE03-TTR1-AS 12D-CE04-TTR1-AS 12D-CE01-TTR2-AS 12D-CE02-TTR2-AS

3/26/2012 3/26/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012
N N N N FD N N N N

0.000212 0.000288 0.00022 0.000239 0.000259 0.000225 0.000365 0.000191 0.000153 
0.0588 0.0672 0.0366 0.0428 0.0451 0.0274 0.0554 0.028 0.0151 J

0.64 0.8 0.71 0.72 0.81 0.9 
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.072 0.088 0.066 0.073 0.053 0.061 
2.3 2.48 2.62 1.98 1.91 1.72 

0.281 0.297 0.291 0.257 J 0.223 0.232 
4.19 4.67 4.79 3.94 3.48 3.35 
3.07 3.74 3.7 2.77 2.79 2.62 
1.62 1.62 1.68 1.48 1.47 1.6 

0.051 0.056 0.048 0.045 0.03 J 0.029 J
0.003 J 0.004 J 0.004 J 0.002 J 0.005 J 0.02 U
9.52 10.9 11.2 9.24 8.58 8.51 

4 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
275 274 207 178 180 188 235 194 178 
197 291 291 285 259 210 465 199 J 166 J

45.1 44.6 45.2 45.1 43.6 38.8 
42600 42900 54800 72900 76800 65700 50200 91000 130000 
428 J 642 564 564 585 423 912 463 394 

12700 12600 57900 121000 124000 94400 40700 176000 313000 
80.6 81.8 82.6 76 77.5 71.7 

3260 3250 19500 41400 37300 32800 12200 53800 99800 
59600 59200 483000 1070000 1010000 826000 294000 1510000 2640000 

7.3 9.8 9 J 9 J 9.9 J 6.4 J 14.9 J 7.6 J 7.4 J
2.6 3.2 2.9 3.1 4.1 3.5 

0.225 0.229 1 UJ 1 UJ 1 U 1 UJ 0.286 1 UJ 1 UJ
0.8 0.7 1.9 
51.2 54.5 51.3 

0.02 U 0.019 J 0.028 
0.069 J 0.09 J 0.105 J
2.07 J 2.79 J 3.7 J
0.399 J 0.47 J 0.566 J
4.2 J 5.35 J 6.34 J
2.72 4.23 5.98 
101 J 138 J 98.5 J
1.53 J 1.74 J 2.17 J
0.3 J 0.3 J 3.5 

0.103 J 0.114 J 0.139 J
0.02 U 0.02 U 0.02 U
1.26 1.42 1.72 
10 J 13.7 J 14.9 J

1 U 0.4 J 1 U 1 U 1 U 1 U
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

12D-TTR2 12D-TTR2 12D-TTR2 12F-T000 12F-T000 12F-T000 12F-T000 12F-T014 12F-T014
12D-CE02-TTR2 12D-CE03-TTR2 12D-CE04-TTR2 12F-CE01-T000 12F-CE02-T000 12F-CE03-T000 12F-CE04-T000 12F-CE01-T014 12F-CE02-T014

3.01 2.98 2.95 3 3 3 3 3.09 3.03
PR PR PR PR PR PR PR PR PR
3.8 4.25 3.8 -0.06 -0.06 -0.06 -0.06 1.43 1.43

12D-CE02-TTR2-AT 12D-CE03-TTR2-AS 12D-CE04-TTR2-AS 12F-CE01-T000-AS 12F-CE02-T000-BS 12F-CE03-T000-AS 12F-CE04-T000-AS 12F-CE01-T014-AS 12F-CE02-T014-AS
3/27/2012 3/27/2012 3/27/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012

FD N N N N N N N N

0.000163 0.000157 0.000223 
0.0276 J 0.0236 0.0219 0.0437 0.0464 0.0162 0.0383 0.0599 0.0342 

0.84 0.86 0.81 
0.02 U 0.02 U 0.02 U
0.052 0.059 0.07 0.067 0.087 0.07 0.087 0.068 0.069 
1.59 1.67 2.36 

0.253 0.226 0.268 
3.03 3.32 4.07 4.26 3.72 2.76 3.81 5.11 3.45 
2.23 2.55 3.67 4.6 2.74 1.45 3.1 5.66 2.97 
1.63 1.54 1.62 

0.028 J 0.03 J 0.044 J
0.02 U 0.02 U 0.007 J
7.86 8.32 10.5 
10 U 10 U 10 U
164 169 190 
156 J 151 J 246 J
38.6 39.4 42.1 

133000 129000 104000 
388 379 574 

319000 299000 218000 
69.5 71 79.2 

98800 91800 67100 
2750000 2570000 1880000 

7.3 J 7.6 J 11 J
4.4 4.3 3.1 
1 UJ 1 UJ 1 UJ

1 U 1 U 1 U
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

12F-T014 12F-T014 12F-T102 12F-T102 12F-T102 12F-T102 12F-TTR1 12F-TTR1 12F-TTR1
12F-CE03-T014 12F-CE04-T014 12F-CE01-T102 12F-CE02-T102 12F-CE03-T102 12F-CE04-T102 12F-CE01-TTR1 12F-CE02-TTR1 12F-CE02-TTR1

2.98 2.99 2.92 2.91 3.05 2.94 3.15 3.05 3.05
PR PR PR PR PR PR PR PR PR

1.43 1.43 10.22 10.21 10.21 10.21 3.04 4.63 4.63
12F-CE03-T014-AS 12F-CE04-T014-AS 12F-CE01-T102-AS 12F-CE02-T102-AS 12F-CE03-T102-AS 12F-CE04-T102-AS 12F-CE01-TTR1-AS 12F-CE02-TTR1-AS 12F-CE02-TTR1-AT

6/5/2012 6/5/2012 6/4/2012 6/4/2012 6/4/2012 6/4/2012 6/5/2012 6/5/2012 6/5/2012
N N N N N N N N FD

0.0205 0.0661 0.0492 0.0832 0.0426 0.0559 0.131 0.177 0.2 

0.076 0.095 

3.12 5.4 
1.92 5.45 

0.138 J 0.111 J 0.062 J 0.109 J 0.193 J 0.28 J 0.268 J

7.34 J 6.82 J 4.92 J 7.02 J 10.7 J 16.5 J 16.7 J
9.02 7.77 4.47 8.1 12 18.6 18.3 
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

12F-TTR1 12F-TTR1 12F-TTR2 12F-TTR2 12F-TTR2 12F-TTR2 12F-TTR2 12G-T000 12G-T000
12F-CE03-TTR1 12F-CE04-TTR1 12F-CE01-TTR2 12F-CE02-TTR2 12F-CE02-TTR2 12F-CE03-TTR2 12F-CE04-TTR2 12G-CE01-T000 12G-CE02-T000

2.99 2.52 3.09 3.04 3.04 3.09 2.89 2.95 3.04
PR PR PR PR PR PR PR PR PR
6.45 4.63 2.21 3.13 3.13 3.99 3.13 -0.06 -0.06

12F-CE03-TTR1-AS 12F-CE04-TTR1-AS 12F-CE01-TTR2-AS 12F-CE02-TTR2-AS 12F-CE02-TTR2-AT 12F-CE03-TTR2-AS 12F-CE04-TTR2-AS 12G-CE01-T000-AS 12G-CE02-T000-AS
6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 8/29/2012 8/29/2012

N N N N FD N N N N

7.6E-05 5.1E-05 J
0.0785 0.155 0.0857 0.0493 0.0506 0.0365 0.0856 0.0261 0.0218 

1.83 1.85 
0.02 U 0.02 U

0.107 0.172 0.1 0.066 0.066 0.064 0.116 0.073 0.075 
1.48 1.2 

0.308 0.267 
6.91 10.4 7 4.99 4.94 4.24 7.33 3.94 4.93 
7.87 11.8 8.02 5.55 5.51 4.36 8.35 2.58 1.77 

2.11 1.75 
0.024 0.021 
0.02 U 0.02 U
9.63 8.34 
10 U 10 U
219 187 
126 167 
40.1 27.3 

179000 245000 
318 293 

540000 775000 
114 74.7 

170000 248000 
4540000 6540000 

30 U 30 U
3.8 4.5 

0.902 J 1 U

1 U 1 U
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

12G-T000 12G-T000 12G-T014 12G-T014 12G-T014 12G-T014 12G-T102 12G-T102 12G-T102
12G-CE03-T000 12G-CE04-T000 12G-CE01-T014 12G-CE02-T014 12G-CE03-T014 12G-CE04-T014 12G-CE01-T102 12G-CE02-T102 12G-CE03-T102

2.9 3.05 3.1 3.35 2.98 3.13 3.21 2.94 3.02
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 1.43 1.43 1.44 1.43 10.21 10.21 10.21
12G-CE03-T000-AS 12G-CE04-T000-AS 12G-CE01-T014-AS 12G-CE02-T014-AS 12G-CE03-T014-AS 12G-CE04-T014-AS 12G-CE01-T102-AS 12G-CE02-T102-AS 12G-CE03-T102-AS

8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/30/2012 8/30/2012 8/30/2012
N N N N N N N N N

3.6E-05 J 0.000125 0.00011 8.8E-05 4.8E-05 J 9.1E-05 0.000245 0.00106 0.000228 
0.0124 0.0514 0.0342 0.0467 0.0211 0.0453 0.0673 0.214 0.0321 
1.77 1.99 1.7 1.93 1.82 1.94 0.92 

0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.071 0.106 0.064 0.094 0.079 0.094 0.089 
0.79 3.13 1.78 2.07 1.13 2.39 2.98 

0.213 0.412 0.32 0.351 0.26 0.384 0.291 
5.04 5.41 3.53 3.67 2.85 4.03 5.77 
1.31 4.42 3.8 2.94 1.74 3.85 5.18 
1.6 2.4 2.19 2.3 1.84 2.35 1.74 

0.015 J 0.055 0.031 0.037 0.02 0.041 0.058 
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
7.27 12.8 9.85 10.7 8.29 11.7 11.1 
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
179 227 215 220 199 229 253 470 330 
101 375 232 274 151 301 325 1400 J 278 J
24 35.2 44.8 38.4 29.7 40.2 50.8 

251000 222000 129000 219000 236000 199000 36800 41700 43000 
188 720 462 516 263 585 601 3000 J 592 J

809000 691000 347000 661000 743000 599000 11000 13200 18300 
63.8 101 121 108 81.7 113 90.4 

257000 227000 111000 213000 237000 190000 4050 4400 6720 
6770000 5700000 2860000 5490000 6220000 4950000 56300 61500 114000 

30 U 30 U 30 U 30 U 30 U 30 U 30 U 44.2 6.3 J
3.6 4.4 4.6 4.4 4.1 4.9 3.1 
1 U 1 U 0.87 J 1 U 1 U 1 U 1 U 0.52 0.52 

2.3 1.99 
62 40.9 

0.078 0.02 U
0.442 J 0.054 J
13.5 2.76 J
1.29 J 0.427 J
20.1 4.59 J
23.3 6.07 
149 60.2 

4.92 J 2.23 J
0.6 J 1.2 

0.178 J 0.04 J
0.02 U 0.02 U

5.2 3.4 
48.9 J 9.29 J

1 U 1 U 1 U 1 U 1 U 1 U 1 U
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

12G-T102 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR2 12G-TTR2 12G-TTR2
12G-CE04-T102 12G-CE01-TTR1 12G-CE02-TTR1 12G-CE02-TTR1 12G-CE03-TTR1 12G-CE04-TTR1 12G-CE01-TTR2 12G-CE02-TTR2 12G-CE02-TTR2

2.88 2.98 3.1 3.1 3.05 3.1 2.9 2.95 2.95
PR PR PR PR PR PR PR PR PR

10.21 4.48 6.71 6.71 9 6.71 2.97 3.63 3.63
12G-CE04-T102-AS 12G-CE01-TTR1-AS 12G-CE02-TTR1-AS 12G-CE02-TTR1-AT 12G-CE03-TTR1-AS 12G-CE04-TTR1-AS 12G-CE01-TTR2-AS 12G-CE02-TTR2-AS 12G-CE02-TTR2-AT

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012
N N N FD N N N N FD

0.000366 0.000209 0.000463 0.000424 0.000193 0.000226 0.000142 0.000203 0.000197 
0.0539 0.043 0.112 0.118 0.028 0.0347 0.0303 0.0941 J 0.0499 J

1.42 1.62 1.63 1.15 1.4 1.62 1.83 1.8 
0.02 U 0.0309 J 0.0308 J 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.072 0.151 0.152 0.02 U 0.06 0.061 0.093 0.094 
3.2 6.97 6.21 0.4 2.56 2.3 3.22 3.26 

0.331 0.493 0.491 0.136 0.274 0.308 0.422 0.427 
4.86 8.86 9.17 1.68 4.32 4.58 5.82 5.85 
6.47 12.4 12.4 0.247 6 5.28 6.12 6.18 
2.23 3.1 2.79 1.54 2.03 2.16 2.59 2.59 

0.054 0.126 0.132 0.02 U 0.044 0.042 0.063 0.061 
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
10.3 19.2 19.8 3.03 9.37 9.72 13.7 13.7 

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
285 230 298 296 257 233 236 249 251 
594 J 377 722 654 214 262 234 341 388 

46.7 50.3 51.4 41.8 46.3 47.8 47.1 43.5 
40400 61600 65600 66800 55000 62700 93500 155000 147000 
1220 J 752 1590 1440 497 589 553 783 871 
11600 82800 106000 113000 68300 96900 204000 436000 434000 

77.7 101 99.9 65.6 72.5 102 133 128 
4300 31500 35400 35200 20000 30800 69000 139000 133000 
55600 805000 845000 891000 525000 764000 1680000 3650000 3640000 
17.4 J 30 U 17.6 J 13.8 J 2.9 J 2.2 J 30 U 30 U 30 U

4.4 5.9 5.8 4 4.6 4.5 5.1 5.3 
0.51 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.08 
1.76 
50.4 

0.036 
0.162 J

5.6 
0.668 J
9.21 
10.3 
92.6 
3.01 J
0.5 J

0.093 J
0.02 U
3.78 
20.9 J

1 U 0.3 J 1 U 1 U 1 U 1 U 1 U 0.2 J
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

12G-TTR2 12G-TTR2 12H-T000 12H-T000 12H-T000 12H-T000 12H-T014 12H-T014 12H-T014
12G-CE03-TTR2 12G-CE04-TTR2 12H-CE01-T000 12H-CE02-T000 12H-CE03-T000 12H-CE04-T000 12H-CE01-T014 12H-CE02-T014 12H-CE03-T014

2.95 3.09 3 3 3 3 3 3 3
PR PR PR PR PR PR PR PR PR
4.25 3.62 -0.06 -0.06 -0.06 -0.06 1.43 1.43 1.43

12G-CE03-TTR2-AS 12G-CE04-TTR2-AS 12H-CE01-T000-AS 12H-CE02-T000-AS 12H-CE03-T000-AS 12H-CE04-T000-AS 12H-CE01-T014-AS 12H-CE02-T014-AS 12H-CE03-T014-AS
8/30/2012 8/30/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012

N N N N N N N N N

8.4E-05 0.000142 0.000156 6.4E-05 4E-05 J 0.000169 0.000181 0.000108 6E-05 
0.0255 0.0285 0.0273 0.0221 0.0139 0.0699 0.0304 0.0294 0.0176 

1.8 1.7 1.11 1.25 1.3 1.5 0.98 1.12 1.22 
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.0224 0.02 U 0.02 U 0.02 U
0.079 0.07 0.086 0.097 0.082 0.12 0.078 0.106 0.093 
1.72 2.03 2.38 1.31 0.95 3.39 2.71 J 2.01 J 1.36 J

0.322 0.328 0.222 0.157 0.154 0.316 0.239 0.23 0.181 
7.33 4.3 3.74 2.63 2.81 5.18 4.34 3.37 2.68 
3.2 4.53 3.51 1.7 1.36 5.05 4.25 2.52 1.84 
2.26 2.27 1.87 1.54 1.39 2.07 1.9 2 1.62 

0.031 0.04 0.042 0.031 0.055 0.07 0.046 0.039 0.026 
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
9.82 10.5 15.3 11.6 11 17.3 16.4 15.2 12.8 
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
254 243 251 161 139 205 323 216 173 
175 211 268 202 187 458 316 276 174 
41.8 45.1 45.6 34.1 25.6 37.2 49.5 46.4 34 

198000 134000 149000 243000 264000 225000 113000 206000 227000 
410 500 755 459 388 1200 899 673 458 

628000 374000 349000 633000 760000 613000 225000 479000 613000 
138 125 83.8 60.7 J 41.1 J 89.2 J 90.6 90.3 62.1 J

185000 113000 109000 202000 245000 195000 69600 152000 196000 
5260000 3100000 2920000 5640000 6560000 5630000 1870000 4200000 5640000 

30 U 30 U 30 U 30 U 30 U 30 U 30 U 30 U 30 U
5.8 5.3 3.1 J 3 J 3.2 3.8 J 2.9 J 2.6 3.2 J
1 U 1 U 1 U 0.56 J 0.53 J 1 U 1 U 1 U 1 U

1 U 1 U 1 U 0.2 J 1 U 1 U 1 U 0.2 J 1 U
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

12H-T014 12H-T102 12H-T102 12H-T102 12H-T102 12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR1
12H-CE04-T014 12H-CE01-T102 12H-CE02-T102 12H-CE03-T102 12H-CE04-T102 12H-CE01-TTR1 12H-CE02-TTR1 12H-CE02-TTR1 12H-CE03-TTR1

3 3.07 2.97 3 3.2 3.01 2.99 2.99 3
PR PR PR PR PR PR PR PR PR
1.43 10.21 10.21 10.21 10.21 2.52 4.67 4.67 6.72

12H-CE04-T014-AS 12H-CE01-T102-AS 12H-CE02-T102-AS 12H-CE03-T102-AS 12H-CE04-T102-AS 12H-CE01-TTR1-AS 12H-CE02-TTR1-AS 12H-CE02-TTR1-AT 12H-CE03-TTR1-AS
12/11/2012 12/10/2012 12/10/2012 12/10/2012 12/10/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012

N N N N N N N FD N

0.000163 0.000155 0.000321 0.000179 0.000378 0.00023 0.000449 0.000527 0.000251 
0.0381 0.0217 0.0582 0.0193 0.0561 0.0484 0.0825 0.102 0.0307 
1.21 0.89 1.12 1.14 0.91 

0.02 U 0.02 U 0.0296 0.0313 0.02 U
0.104 0.076 0.143 0.125 0.079 
2.97 3.04 5.25 5.22 2.93 
0.27 0.252 0.399 0.397 0.243 
4.65 4.85 7.56 7.5 4.64 
4.54 4.91 8.18 8.1 4.69 
1.99 1.81 2.19 2.22 1.8 

0.059 0.051 0.106 0.108 0.05 
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

18 15.8 21.9 22 15.9 
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
282 371 423 399 467 360 402 396 352 
354 243 496 215 532 370 733 726 354 
46.8 49.4 57.1 56.4 50.6 

164000 45700 46600 48600 47200 85500 105000 103000 93800 
989 624 1110 607 1200 1010 1860 1860 976 

392000 14200 14800 16700 14300 141000 169000 170000 164000 
92.5 86.5 118 117 90.7 

123000 4240 4400 5110 4430 43700 53600 54400 50700 
3260000 87600 92400 122000 92500 1170000 1480000 1500000 1370000 

30 U 30 U 30 U 30 U 30 U 30 U 30 U 30 U 30 U
3.4 J 2.5 J 4.5 3.6 2.6 J
1 U 0.309 0.329 0.356 0.326 0.46 J 1 U 1 U 1 U

0.6 0.8 0.8 0.8 
47.7 53.4 55.7 61.9 

0.02 U 0.024 0.02 U 0.029 
0.061 J 0.128 J 0.058 J 0.143 J
0.2 UJ 4.28 0.2 UJ 4.91 
0.308 J 0.47 J 0.342 J 0.517 J
5.24 J 7.92 J 5.4 J 9.44 J
3.85 6.97 3.94 7.96 
66.1 80 83.7 90.1 
1.62 J 2.14 J 1.96 J 2.41 J

1 U 0.4 J 0.4 J 1 U
0.033 0.079 0.028 0.075 
0.02 U 0.021 0.02 U 0.02 U
1.15 1.51 1.34 1.72 
17.3 24.3 17.2 28.2 

1 U 1 U 0.2 J 0.2 J 1 U
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

12H-TTR1 12H-TTR2 12H-TTR2 12H-TTR2 12H-TTR2 12H-TTR2 13A-T000 13A-T000 13A-T000
12H-CE04-TTR1 12H-CE01-TTR2 12H-CE02-TTR2 12H-CE02-TTR2 12H-CE03-TTR2 12H-CE04-TTR2 13A-CE11-T000 13A-CE12-T000 13A-CE20-T000

3.2 3.18 3.2 3.2 3 3 3 3 3
PR PR PR PR PR PR PR PR PR
4.67 1.96 3.05 3.05 4.13 3.05 -0.06 -0.06 -0.06

12H-CE04-TTR1-AS 12H-CE01-TTR2-AS 12H-CE02-TTR2-AS 12H-CE02-TTR2-AT 12H-CE03-TTR2-BS 12H-CE04-TTR2-AS 13A-CE11-T000-AS 13A-CE12-T000-AS 13A-CE20-T000-AS
12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 6/7/2013 6/8/2013 6/9/2013

N N N FD N N N N N

0.000327 0.000221 0.000221 0.000194 0.000234 0.000232 
0.0472 0.0292 0.0413 0.0332 0.0674 0.0436 0.00101 0.0227 0.0341 
0.98 0.91 1.08 1.07 1.42 1.18 

0.0236 0.02 U 0.02 U 0.02 U 0.0287 J 0.02 U
0.105 0.08 0.095 0.092 0.151 0.109 0.048 0.046 
4.04 2.88 3.01 2.88 4.3 3.51 

0.293 0.234 0.271 0.269 0.39 0.27 
6.12 4.48 4.66 4.55 6.58 5.32 4.16 3.8 
6.49 4.48 4.51 4.43 6.56 5.47 4.5 3.68 
1.95 1.82 1.87 1.88 2.31 1.98 

0.077 0.049 0.056 0.055 0.098 0.065 
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
18.5 15.5 16.8 16.5 21.3 18.2 
10 U 10 U 10 U 10 U 10 U 10 U
383 343 307 307 266 320 
476 319 385 405 661 409 
51.9 50.4 49 49.6 47.6 49 

87700 96400 148000 150000 209000 137000 
1310 922 1010 1020 1630 1130 

147000 174000 303000 322000 506000 305000 
97.4 90.4 91.9 93.2 114 J 95.4 

45300 53800 95800 102000 162000 94900 
1230000 1450000 2680000 2830000 4430000 2560000 

30 U 30 U 30 U 30 U 30 U 30 U
2.8 J 3 J 2.6 3.1 4.7 J 3.3 J

0.93 J 0.93 J 1 U 1 U 1 U 1 U

0.05 J

4.86 J
3.67 

0.3 J 1 U 0.2 J 0.2 J 1 U 1 U
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

13A-T000 13A-T014 13A-T014 13A-T014 13A-T014 13A-T014 13A-T102 13A-T102 13A-T102
13A-CE21-T000 13A-CE11-T014 13A-CE12-T014 13A-CE20-T014 13A-CE20-T014 13A-CE21-T014 13A-CE11-T102 13A-CE12-T102 13A-CE20-T102

3 3.02 3.07 2.99 2.99 2.98 2.99 2.9 3.03
PR PR PR PR PR PR PR PR PR

-0.06 1.44 1.44 1.44 1.44 1.43 10.22 10.21 10.21
13A-CE21-T000-AS 13A-CE11-T014-AS 13A-CE12-T014-AS 13A-CE20-T014-AS 13A-CE20-T014-AT 13A-CE21-T014-AS 13A-CE11-T102-AS 13A-CE12-T102-AS 13A-CE20-T102-AS

6/20/2013 6/7/2013 6/8/2013 6/9/2013 6/9/2013 6/20/2013 6/7/2013 6/8/2013 6/9/2013
N N N N FD N N N N

0.0204 0.0475 0.0268 0.0556 0.0557 0.117 0.0561 0.0434 0.0665 

0.034 0.062 

2.61 5.38 
1.86 5.78 

0.057 J 0.08 J 0.095 J 0.146 J 0.142 J 0.127 J 0.095 J

4.87 J 6.6 J 6.69 J 9.48 J 9.23 J 10.7 J 7.55 J
4.62 5.87 5.91 10.4 10.5 11.3 8.4 
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Table A-12
Analytical Data for Metals and Inorganics
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
E1630 T Methyl Mercury 22967-92-6 ug/l
E1631E T Mercury 7439-97-6 ug/l
E200.8 T Arsenic 7440-38-2 ug/l
E200.8 T Beryllium 7440-41-7 ug/l
E200.8 T Cadmium 7440-43-9 ug/l
E200.8 T Chromium 7440-47-3 ug/l
E200.8 T Cobalt 7440-48-4 ug/l
E200.8 T Copper 7440-50-8 ug/l
E200.8 T Lead 7439-92-1 ug/l
E200.8 T Nickel 7440-02-0 ug/l
E200.8 T Silver 7440-22-4 ug/l
E200.8 T Thallium 7440-28-0 ug/l
E200.8 T Zinc 7440-66-6 ug/l
E335.4 T Cyanide 57-12-5 ug/l
E365.3 T Phosphorus 7723-14-0 ug/l
SW6010 T Aluminum 7429-90-5 ug/l
SW6010 T Barium 7440-39-3 ug/l
SW6010 T Calcium 7440-70-2 ug/l
SW6010 T Iron 7439-89-6 ug/l
SW6010 T Magnesium 7439-95-4 ug/l
SW6010 T Manganese 7439-96-5 ug/l
SW6010 T Potassium 7440-09-7 ug/l
SW6010 T Sodium 7440-23-5 ug/l
SW6010 T Titanium 7440-32-6 ug/l
SW6010 T Vanadium 7440-62-2 ug/l
SW6020 T Antimony 7440-36-0 ug/l
SW6020 T Arsenic 7440-38-2 ug/l
SW6020 T Barium 7440-39-3 ug/l
SW6020 T Beryllium 7440-41-7 ug/l
SW6020 T Cadmium 7440-43-9 ug/l
SW6020 T Chromium 7440-47-3 ug/l
SW6020 T Cobalt 7440-48-4 ug/l
SW6020 T Copper 7440-50-8 ug/l
SW6020 T Lead 7439-92-1 ug/l
SW6020 T Manganese 7439-96-5 ug/l
SW6020 T Nickel 7440-02-0 ug/l
SW6020 T Selenium 7782-49-2 ug/l
SW6020 T Silver 7440-22-4 ug/l
SW6020 T Thallium 7440-28-0 ug/l
SW6020 T Vanadium 7440-62-2 ug/l
SW6020 T Zinc 7440-66-6 ug/l
SW7742 T Selenium 7782-49-2 ug/l
Notes:

Sample ID

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

13A-T102
13A-CE21-T102

3
PR

10.21
13A-CE21-T102-AS

6/20/2013
N

0.0446 

0.074 J

5.79 J
5.92 

Page 18 of 18
AECOM

Final

July 2017



Table A-13
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

11A-T000 11A-T000 11A-T000 11A-T000 11A-T014 11A-T014 11A-T014 11A-T014
11A-CE01-T000 11A-CE02-T000 11A-CE03-T000 11A-CE04-T000 11A-CE01-T014 11A-CE02-T014 11A-CE03-T014 11A-CE04-T014

4.23 3.96 4.38 3.23 3.04 3.11 3.1 2.91
PR PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.44 1.43 1.43 1.43
11A-CE01-T000-AS 11A-CE02-T000-AS 11A-CE03-T000-AS 11A-CE04-T000-AS 11A-CE01-T014-AS 11A-CE02-T014-AS 11A-CE03-T014-AS 11A-CE04-T014-AS

8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N N

Method Fraction Analyte CAS Unit
ID-0016 N 1-Methylnaphthalene 90-12-0 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.0207 0.01 U 0.01 U 0.0105 
ID-0016 N 1-Methylphenanthrene 832-69-9 ug/l 0.00283 J 0.00162 J 0.00112 J 0.00349 J 0.00974 J 0.00366 J 0.00232 J 0.00895 J
ID-0016 N 2,3,5-Trimethylnaphthalene 2245-38-7 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.00644 J 0.01 U 0.01 U 0.00384 J
ID-0016 N 2,6-Dimethylnaphthalene 581-42-0 ug/l 0.00254 J 0.01 U 0.01 U 0.00314 J 0.0126 0.00333 J 0.00235 J 0.00649 J
ID-0016 N 2-Methylnaphthalene 91-57-6 ug/l 0.02 U 0.02 U 0.02 U 0.02 U 0.0188 J 0.02 U 0.02 U 0.01 J
ID-0016 N Acenaphthene 83-32-9 ug/l 0.0179 0.0147 0.0148 0.0237 0.0306 0.0275 0.038 0.0366 
ID-0016 N Acenaphthylene 208-96-8 ug/l 0.00163 J 0.0016 J 0.00112 J 0.00205 J 0.00305 J 0.00217 J 0.00163 J 0.00423 J
ID-0016 N Anthracene 120-12-7 ug/l 0.00379 J 0.00298 J 0.00205 J 0.0044 J 0.00979 J 0.00503 J 0.00307 J 0.00959 J
ID-0016 N Benzo(a)anthracene 56-55-3 ug/l 0.0129 0.00685 J 0.00384 J 0.0167 0.026 0.0145 0.00978 J 0.0372 
ID-0016 N Benzo(a)pyrene 50-32-8 ug/l 0.0243 0.0146 0.01 U 0.0275 0.0418 0.0327 0.0198 0.0639 
ID-0016 N Benzo(b)fluoranthene 205-99-2 ug/l 0.0333 0.022 0.015 0.0419 0.0577 0.0337 0.0296 0.0893 
ID-0016 N Benzo(E)pyrene 192-97-2 ug/l 0.0198 0.0137 0.00949 J 0.0257 0.0339 0.0291 0.0179 0.052 
ID-0016 N Benzo(g,h,i)perylene 191-24-2 ug/l 0.0232 0.0126 0.00849 J 0.0276 0.0457 0.0345 0.0232 0.0633 
ID-0016 N Benzo(k)fluoranthene 207-08-9 ug/l 0.0149 0.00956 J 0.0065 J 0.0187 0.0274 0.0234 0.0155 0.043 
ID-0016 N C1-Benzanthracene/chrysenes BACC1 ug/l 0.0188 0.0139 0.01 U 0.0273 0.0341 0.024 0.016 0.0485 
ID-0016 N C1-Dibenzothiophenes DTPC1 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
ID-0016 N C1-Fluorenes FLRC1 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.012 0.01 U 0.01 U 0.01 U
ID-0016 N C1-Phenanthrene/anthracenes PATAC1 ug/l 0.01 U 0.01 U 0.01 U 0.0105 0.0276 0.0108 0.01 U 0.0256 
ID-0016 N C1-Pyrene/fluoranthenes PFLAC1 ug/l 0.0301 0.0227 0.0159 0.0396 0.0542 0.0364 0.0278 0.0672 
ID-0016 N C2-Benzanthracene/chrysenes BACC2 ug/l 0.01 U 0.01 U 0.01 U 0.0152 0.0157 0.0116 0.01 U 0.022 
ID-0016 N C2-Dibenzothiophenes DTPC2 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 
ID-0016 N C2-Fluorenes FLRC2 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.0143 0.01 U 0.01 U 0.0118 
ID-0016 N C2-NAPHTHALENES NPHC2 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.0341 0.01 U 0.01 U 0.0177 
ID-0016 N C2-Phenanthrene/anthracenes PATAC2 ug/l 0.01 U 0.01 U 0.01 U 0.0127 0.029 0.01 U 0.01 U 0.0299 
ID-0016 N C3-Benzanthracene/chrysenes BACC3 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
ID-0016 N C3-Dibenzothiophenes DTPC3 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0104 
ID-0016 N C3-Fluorenes FLRC3 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.0124 0.01 U 0.01 U 0.0108 
ID-0016 N C3-NAPHTHALENE NPHC3 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.0274 0.01 U 0.01 U 0.0179 
ID-0016 N C3-Phenanthrene/anthracenes PATAC3 ug/l 0.01 U 0.01 U 0.01 U 0.0119 0.019 0.01 U 0.01 U 0.0217 
ID-0016 N C4-Benzanthracene/chrysenes BACC4 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
ID-0016 N C4-Dibenzothiophenes DTPC4 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
ID-0016 N C4-NAPHTHALENE NPHC4 ug/l 0.01 U 0.01 U 0.01 U 0.0122 0.0193 0.01 U 0.01 U 0.0149 
ID-0016 N C4-Phenanthrenes/anthracenes PATAC4 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0106 
ID-0016 N Chrysene 218-01-9 ug/l 0.0302 J 0.0106 0.0138 J 0.0414 J 0.0613 0.0385 0.0267 0.0784 
ID-0016 N Dibenzo(a,h)anthracene 53-70-3 ug/l 0.00494 J 0.01 U 0.01 U 0.00582 J 0.0102 0.00802 J 0.00626 J 0.0139 
ID-0016 N Dibenzothiophene 132-65-0 ug/l 0.00142 J 0.00109 J 0.000881 J 0.00161 J 0.00503 J 0.00168 J 0.00141 J 0.00392 J
ID-0016 N Fluoranthene 206-44-0 ug/l 0.045 0.0239 0.0193 0.0719 0.117 0.0481 0.044 0.135 
ID-0016 N Fluorene 86-73-7 ug/l 0.01 U 0.01 U 0.01 U 0.01 U 0.0138 0.01 U 0.01 U 0.0104 
ID-0016 N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l 0.0173 0.0102 0.01 U 0.0211 0.0365 0.0246 0.0178 0.0489 
ID-0016 N Naphthalene 91-20-3 ug/l 0.0163 J 0.05 U 0.05 U 0.05 U 0.0383 J 0.0186 J 0.05 U 0.0281 J
ID-0016 N Perylene 198-55-0 ug/l 0.00709 J 0.00572 J 0.00363 J 0.00883 J 0.0121 U 0.0177 0.00678 J 0.0184 
ID-0016 N Phenanthrene 85-01-8 ug/l 0.0163 J 0.02 U 0.02 U 0.0187 J 0.0477 0.0194 J 0.0132 J 0.0381 
ID-0016 N Pyrene 129-00-0 ug/l 0.0459 0.0245 0.0192 0.0757 0.121 0.0446 0.0382 0.133 
Notes:

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type
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Table A-13
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
ID-0016 N 1-Methylnaphthalene 90-12-0 ug/l
ID-0016 N 1-Methylphenanthrene 832-69-9 ug/l
ID-0016 N 2,3,5-Trimethylnaphthalene 2245-38-7 ug/l
ID-0016 N 2,6-Dimethylnaphthalene 581-42-0 ug/l
ID-0016 N 2-Methylnaphthalene 91-57-6 ug/l
ID-0016 N Acenaphthene 83-32-9 ug/l
ID-0016 N Acenaphthylene 208-96-8 ug/l
ID-0016 N Anthracene 120-12-7 ug/l
ID-0016 N Benzo(a)anthracene 56-55-3 ug/l
ID-0016 N Benzo(a)pyrene 50-32-8 ug/l
ID-0016 N Benzo(b)fluoranthene 205-99-2 ug/l
ID-0016 N Benzo(E)pyrene 192-97-2 ug/l
ID-0016 N Benzo(g,h,i)perylene 191-24-2 ug/l
ID-0016 N Benzo(k)fluoranthene 207-08-9 ug/l
ID-0016 N C1-Benzanthracene/chrysenes BACC1 ug/l
ID-0016 N C1-Dibenzothiophenes DTPC1 ug/l
ID-0016 N C1-Fluorenes FLRC1 ug/l
ID-0016 N C1-Phenanthrene/anthracenes PATAC1 ug/l
ID-0016 N C1-Pyrene/fluoranthenes PFLAC1 ug/l
ID-0016 N C2-Benzanthracene/chrysenes BACC2 ug/l
ID-0016 N C2-Dibenzothiophenes DTPC2 ug/l
ID-0016 N C2-Fluorenes FLRC2 ug/l
ID-0016 N C2-NAPHTHALENES NPHC2 ug/l
ID-0016 N C2-Phenanthrene/anthracenes PATAC2 ug/l
ID-0016 N C3-Benzanthracene/chrysenes BACC3 ug/l
ID-0016 N C3-Dibenzothiophenes DTPC3 ug/l
ID-0016 N C3-Fluorenes FLRC3 ug/l
ID-0016 N C3-NAPHTHALENE NPHC3 ug/l
ID-0016 N C3-Phenanthrene/anthracenes PATAC3 ug/l
ID-0016 N C4-Benzanthracene/chrysenes BACC4 ug/l
ID-0016 N C4-Dibenzothiophenes DTPC4 ug/l
ID-0016 N C4-NAPHTHALENE NPHC4 ug/l
ID-0016 N C4-Phenanthrenes/anthracenes PATAC4 ug/l
ID-0016 N Chrysene 218-01-9 ug/l
ID-0016 N Dibenzo(a,h)anthracene 53-70-3 ug/l
ID-0016 N Dibenzothiophene 132-65-0 ug/l
ID-0016 N Fluoranthene 206-44-0 ug/l
ID-0016 N Fluorene 86-73-7 ug/l
ID-0016 N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
ID-0016 N Naphthalene 91-20-3 ug/l
ID-0016 N Perylene 198-55-0 ug/l
ID-0016 N Phenanthrene 85-01-8 ug/l
ID-0016 N Pyrene 129-00-0 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

11A-T102 11A-T102 11A-T102 11A-T102 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR1
11A-CE01-T102 11A-CE02-T102 11A-CE03-T102 11A-CE04-T102 11A-CE01-TTR1 11A-CE02-TTR1 11A-CE03-TTR1 11A-CE04-TTR1

3.23 3.01 3.14 2.97 2.97 3.05 3.07 2.73
PR PR PR PR PR PR PR PR

10.21 10.21 10.21 10.21 6.66 6.66 6.66 6.66
11A-CE01-T102-AS 11A-CE02-T102-AS 11A-CE03-T102-AS 11A-CE04-T102-AS 11A-CE01-TTR1-AS 11A-CE02-TTR1-AS 11A-CE03-TTR1-AS 11A-CE04-TTR1-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N N

0.0151 0.00669 J 0.00855 J 0.013 0.0119 0.00833 J 0.00728 J 0.0156 
0.0134 0.00507 J 0.00698 J 0.0154 0.0139 0.00846 J 0.00663 J 0.0179 

0.00394 J 0.00207 J 0.00245 J 0.00395 J 0.00372 J 0.00233 J 0.0026 J 0.00438 J
0.00805 J 0.00372 J 0.00473 J 0.00778 J 0.00711 J 0.00582 J 0.00479 J 0.0101 
0.0156 J 0.02 U 0.0097 J 0.0153 J 0.0145 J 0.0121 J 0.00864 J 0.0234 
0.0185 0.00973 J 0.0123 0.0172 0.0139 0.0121 0.0136 0.0186 

0.00353 J 0.00157 J 0.00247 J 0.00545 J 0.00429 J 0.00324 J 0.00262 J 0.00591 J
0.0108 0.00491 J 0.00579 J 0.0182 0.0117 0.00945 J 0.00621 J 0.0174 
0.045 0.0143 0.022 0.0587 0.0499 0.0393 0.0219 0.0849 

0.0704 0.0218 0.0327 0.102 0.074 0.0651 0.0347 0.158 
0.104 0.0357 0.0494 0.142 0.105 0.0916 0.0526 0.214 

0.0557 0.0207 0.0283 0.083 0.0564 0.0528 0.0324 0.121 
0.0762 0.0238 0.03 0.0873 0.0727 0.0656 0.0334 0.147 
0.0482 0.016 0.0215 0.0699 0.05 0.0422 0.0275 0.0964 
0.058 0.0191 0.0305 0.0825 0.0633 0.0506 0.0328 0.109 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0103 
0.0105 0.01 U 0.01 U 0.0105 0.01 U 0.01 U 0.01 U 0.0117 
0.0376 0.0138 0.0195 0.0435 0.0399 0.0251 0.0189 0.0502 
0.0707 0.0317 0.0428 0.0903 0.0752 0.0626 0.0443 0.111 
0.0248 0.01 U 0.0138 0.0372 0.0302 0.0223 0.0155 0.049 
0.011 0.01 U 0.01 U 0.0127 0.0115 0.01 U 0.01 U 0.0143 

0.0139 0.01 U 0.01 U 0.0132 0.0149 0.01 U 0.01 U 0.0179 
0.0226 0.01 U 0.0137 0.0224 0.0188 0.0141 0.0125 0.0245 
0.0345 0.0142 0.0204 0.0426 0.0381 0.025 0.0217 0.0476 
0.0101 0.01 U 0.01 U 0.0153 0.013 0.01 U 0.01 U 0.0206 
0.01 U 0.01 U 0.01 U 0.012 0.0113 0.01 U 0.01 U 0.0149 
0.0102 0.01 U 0.01 U 0.0114 0.0157 0.01 U 0.01 U 0.0126 
0.0178 0.01 U 0.0118 0.0194 0.0167 0.0114 0.0127 0.0197 
0.0205 0.01 U 0.013 0.0273 0.0241 0.0175 0.0148 0.0314 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0104 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0129 0.01 U 0.0108 0.0143 0.0137 0.0108 0.0125 0.0163 
0.01 U 0.01 U 0.01 U 0.0129 0.0114 0.01 U 0.01 U 0.0152 
0.105 0.0391 0.0521 0.134 0.11 0.0856 0.0554 0.178 

0.0168 0.00532 J 0.00604 J 0.0186 0.0155 0.0143 0.00682 J 0.0328 
0.00558 J 0.00233 J 0.00267 J 0.00577 J 0.0058 J 0.00425 J 0.00321 J 0.00832 J

0.154 0.0581 0.0746 0.172 0.164 0.13 0.0884 0.237 
0.0128 0.01 U 0.01 U 0.0114 0.0118 0.01 U 0.01 U 0.0157 
0.059 0.018 0.0232 0.0667 0.0551 0.0515 0.0248 0.114 

0.0296 J 0.0218 J 0.0194 J 0.0297 J 0.031 J 0.0279 J 0.022 J 0.0688 
0.0192 0.0065 J 0.00843 J 0.0269 0.0226 0.0175 0.0104 0.0419 
0.0789 0.0248 0.0319 0.0802 0.0812 0.0544 0.0349 0.114 
0.155 0.0733 0.09 0.181 0.161 0.146 0.101 0.241 
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Table A-13
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
ID-0016 N 1-Methylnaphthalene 90-12-0 ug/l
ID-0016 N 1-Methylphenanthrene 832-69-9 ug/l
ID-0016 N 2,3,5-Trimethylnaphthalene 2245-38-7 ug/l
ID-0016 N 2,6-Dimethylnaphthalene 581-42-0 ug/l
ID-0016 N 2-Methylnaphthalene 91-57-6 ug/l
ID-0016 N Acenaphthene 83-32-9 ug/l
ID-0016 N Acenaphthylene 208-96-8 ug/l
ID-0016 N Anthracene 120-12-7 ug/l
ID-0016 N Benzo(a)anthracene 56-55-3 ug/l
ID-0016 N Benzo(a)pyrene 50-32-8 ug/l
ID-0016 N Benzo(b)fluoranthene 205-99-2 ug/l
ID-0016 N Benzo(E)pyrene 192-97-2 ug/l
ID-0016 N Benzo(g,h,i)perylene 191-24-2 ug/l
ID-0016 N Benzo(k)fluoranthene 207-08-9 ug/l
ID-0016 N C1-Benzanthracene/chrysenes BACC1 ug/l
ID-0016 N C1-Dibenzothiophenes DTPC1 ug/l
ID-0016 N C1-Fluorenes FLRC1 ug/l
ID-0016 N C1-Phenanthrene/anthracenes PATAC1 ug/l
ID-0016 N C1-Pyrene/fluoranthenes PFLAC1 ug/l
ID-0016 N C2-Benzanthracene/chrysenes BACC2 ug/l
ID-0016 N C2-Dibenzothiophenes DTPC2 ug/l
ID-0016 N C2-Fluorenes FLRC2 ug/l
ID-0016 N C2-NAPHTHALENES NPHC2 ug/l
ID-0016 N C2-Phenanthrene/anthracenes PATAC2 ug/l
ID-0016 N C3-Benzanthracene/chrysenes BACC3 ug/l
ID-0016 N C3-Dibenzothiophenes DTPC3 ug/l
ID-0016 N C3-Fluorenes FLRC3 ug/l
ID-0016 N C3-NAPHTHALENE NPHC3 ug/l
ID-0016 N C3-Phenanthrene/anthracenes PATAC3 ug/l
ID-0016 N C4-Benzanthracene/chrysenes BACC4 ug/l
ID-0016 N C4-Dibenzothiophenes DTPC4 ug/l
ID-0016 N C4-NAPHTHALENE NPHC4 ug/l
ID-0016 N C4-Phenanthrenes/anthracenes PATAC4 ug/l
ID-0016 N Chrysene 218-01-9 ug/l
ID-0016 N Dibenzo(a,h)anthracene 53-70-3 ug/l
ID-0016 N Dibenzothiophene 132-65-0 ug/l
ID-0016 N Fluoranthene 206-44-0 ug/l
ID-0016 N Fluorene 86-73-7 ug/l
ID-0016 N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
ID-0016 N Naphthalene 91-20-3 ug/l
ID-0016 N Perylene 198-55-0 ug/l
ID-0016 N Phenanthrene 85-01-8 ug/l
ID-0016 N Pyrene 129-00-0 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

11A-TTR2 11A-TTR2 11A-TTR2 11A-TTR2 11A-TTR2 12C-T000 12C-T000 12C-T000
11A-CE01-TTR2 11A-CE02-TTR2 11A-CE02-TTR2 11A-CE03-TTR2 11A-CE04-TTR2 12C-CE11-T000 12C-CE12-T000 12C-CE20-T000

2.99 2.89 2.89 2.97 2.8 3 3 3
PR PR PR PR PR PR PR PR
4.24 4.24 4.24 4.24 4.24 -0.06 -0.06 -0.06

11A-CE01-TTR2-AS 11A-CE02-TTR2-AS 11A-CE02-TTR2-AT 11A-CE03-TTR2-AS 11A-CE04-TTR2-AS 12C-CE11-T000-AS 12C-CE12-T000-AS 12C-CE20-T000-AS
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 2/27/2013 2/27/2013 2/28/2013

N N FD N N N N N

0.016 0.00957 J 0.00843 J 0.0154 J 0.0201 0.0209 0.0222 0.0231 
0.0114 0.00799 J 0.00729 J 0.00757 J 0.0219 0.00721 J 0.0066 J 0.00804 J

0.00391 J 0.00355 J 0.00341 J 0.00438 J 0.00519 J 0.00747 J 0.00684 J 0.00687 J
0.00748 J 0.00607 J 0.00594 J 0.00704 J 0.0125 0.0124 0.0116 0.0119 
0.013 J 0.0113 J 0.0108 J 0.0109 J 0.0269 0.0222 0.0223 0.025 
0.0232 0.0215 0.0195 0.0368 J 0.0276 0.0291 0.0328 0.0297 

0.00294 J 0.00359 J 0.00297 J 0.00334 J 0.00875 J 0.00352 J 0.0039 J 0.00567 J
0.011 0.00799 J 0.00692 J 0.00853 J 0.0229 0.00855 J 0.00898 J 0.0104 
0.0345 0.031 0.0266 0.0216 J 0.104 0.0132 0.0151 0.0214 
0.0566 0.0522 0.0467 0.0319 J 0.208 0.0161 0.0186 0.0284 
0.0791 0.0727 0.0695 0.044 J 0.25 0.0297 0.0331 0.055 
0.0451 0.0438 0.0425 0.0321 J 0.162 0.0149 0.018 0.0293 
0.0633 0.0503 0.0501 0.0374 J 0.186 0.0145 0.0177 0.0282 
0.0376 0.034 0.0332 0.0226 J 0.158 0.00882 J 0.0129 0.0172 
0.0413 0.0425 0.0373 0.0276 J 0.148 0.0139 0.0154 0.0208 
0.01 U 0.01 U 0.01 U 0.01 UJ 0.0124 0.01 U 0.01 U 0.01 U
0.0102 0.01 U 0.01 U 0.01 UJ 0.0144 0.0109 0.0105 0.0117 
0.0308 0.0226 0.0198 0.0216 J 0.061 0.0248 0.0224 0.0287 
0.0612 0.0557 0.0504 0.0451 J 0.146 0.0223 0.0237 0.0322 
0.0189 0.0201 0.0174 0.0137 J 0.0657 0.01 U 0.01 U 0.0104 
0.0105 0.01 U 0.01 U 0.01 UJ 0.0176 0.01 U 0.01 U 0.01 U
0.0145 0.01 U 0.01 U 0.0136 J 0.0184 0.0136 0.0122 0.0126 
0.0208 0.0172 0.0165 0.0228 J 0.029 0.0303 0.0297 0.03 
0.0301 0.0254 0.0222 0.0318 J 0.0579 0.0212 0.0204 0.0219 
0.01 U 0.01 U 0.01 U 0.01 UJ 0.0273 0.01 U 0.01 U 0.01 U
0.0101 0.01 U 0.01 U 0.01 UJ 0.0171 0.01 U 0.01 U 0.01 U
0.0124 0.01 U 0.01 U 0.01 UJ 0.0155 0.0105 0.0112 0.0101 
0.0181 0.0172 0.0164 0.0212 J 0.0225 0.0208 0.0185 0.0192 
0.02 0.0183 0.0155 0.0172 J 0.0401 0.013 0.012 0.0132 

0.01 U 0.01 U 0.01 U 0.01 UJ 0.0148 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 UJ 0.0113 0.01 U 0.01 U 0.01 U
0.014 0.0176 0.0149 0.0185 J 0.0168 0.0188 0.018 0.018 
0.01 U 0.01 U 0.01 U 0.01 UJ 0.0188 0.01 U 0.01 U 0.01 U
0.0798 0.0672 0.0616 0.0487 J 0.274 0.0279 0.0314 0.0482 
0.0142 0.0118 0.0111 0.00925 J 0.0433 0.00256 J 0.00426 J 0.00577 J

0.00566 J 0.00357 J 0.00339 J 0.00412 J 0.00911 J 0.00399 J 0.00452 J 0.00528 J
0.134 0.108 0.0961 0.1 J 0.277 0.0687 0.0721 0.105 
0.013 0.00793 J 0.01 U 0.012 J 0.0192 0.0153 0.0155 0.0176 
0.0503 0.0387 0.0383 0.0274 J 0.145 0.0106 0.015 0.0206 
0.0346 J 0.0249 J 0.0295 J 0.0404 J 0.0524 0.0418 J 0.0695 0.0543 
0.0168 0.0147 0.0134 U 0.0118 UJ 0.0589 0.00522 J 0.0071 J 0.00885 J
0.0639 0.0381 0.0337 0.0364 J 0.115 0.0502 0.0492 0.0738 
0.136 0.119 0.108 0.106 J 0.291 0.0594 0.0618 0.0896 
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Table A-13
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
ID-0016 N 1-Methylnaphthalene 90-12-0 ug/l
ID-0016 N 1-Methylphenanthrene 832-69-9 ug/l
ID-0016 N 2,3,5-Trimethylnaphthalene 2245-38-7 ug/l
ID-0016 N 2,6-Dimethylnaphthalene 581-42-0 ug/l
ID-0016 N 2-Methylnaphthalene 91-57-6 ug/l
ID-0016 N Acenaphthene 83-32-9 ug/l
ID-0016 N Acenaphthylene 208-96-8 ug/l
ID-0016 N Anthracene 120-12-7 ug/l
ID-0016 N Benzo(a)anthracene 56-55-3 ug/l
ID-0016 N Benzo(a)pyrene 50-32-8 ug/l
ID-0016 N Benzo(b)fluoranthene 205-99-2 ug/l
ID-0016 N Benzo(E)pyrene 192-97-2 ug/l
ID-0016 N Benzo(g,h,i)perylene 191-24-2 ug/l
ID-0016 N Benzo(k)fluoranthene 207-08-9 ug/l
ID-0016 N C1-Benzanthracene/chrysenes BACC1 ug/l
ID-0016 N C1-Dibenzothiophenes DTPC1 ug/l
ID-0016 N C1-Fluorenes FLRC1 ug/l
ID-0016 N C1-Phenanthrene/anthracenes PATAC1 ug/l
ID-0016 N C1-Pyrene/fluoranthenes PFLAC1 ug/l
ID-0016 N C2-Benzanthracene/chrysenes BACC2 ug/l
ID-0016 N C2-Dibenzothiophenes DTPC2 ug/l
ID-0016 N C2-Fluorenes FLRC2 ug/l
ID-0016 N C2-NAPHTHALENES NPHC2 ug/l
ID-0016 N C2-Phenanthrene/anthracenes PATAC2 ug/l
ID-0016 N C3-Benzanthracene/chrysenes BACC3 ug/l
ID-0016 N C3-Dibenzothiophenes DTPC3 ug/l
ID-0016 N C3-Fluorenes FLRC3 ug/l
ID-0016 N C3-NAPHTHALENE NPHC3 ug/l
ID-0016 N C3-Phenanthrene/anthracenes PATAC3 ug/l
ID-0016 N C4-Benzanthracene/chrysenes BACC4 ug/l
ID-0016 N C4-Dibenzothiophenes DTPC4 ug/l
ID-0016 N C4-NAPHTHALENE NPHC4 ug/l
ID-0016 N C4-Phenanthrenes/anthracenes PATAC4 ug/l
ID-0016 N Chrysene 218-01-9 ug/l
ID-0016 N Dibenzo(a,h)anthracene 53-70-3 ug/l
ID-0016 N Dibenzothiophene 132-65-0 ug/l
ID-0016 N Fluoranthene 206-44-0 ug/l
ID-0016 N Fluorene 86-73-7 ug/l
ID-0016 N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
ID-0016 N Naphthalene 91-20-3 ug/l
ID-0016 N Perylene 198-55-0 ug/l
ID-0016 N Phenanthrene 85-01-8 ug/l
ID-0016 N Pyrene 129-00-0 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

12C-T000 12C-T014 12C-T014 12C-T014 12C-T014 12C-T102 12C-T102 12C-T102
12C-CE21-T000 12C-CE11-T014 12C-CE12-T014 12C-CE20-T014 12C-CE21-T014 12C-CE11-T102 12C-CE12-T102 12C-CE20-T102

3 3 3 3 3 3 3 3
PR PR PR PR PR PR PR PR

-0.06 1.43 1.43 1.43 1.43 10.21 10.21 10.22
12C-CE21-T000-AS 12C-CE11-T014-AS 12C-CE12-T014-AS 12C-CE20-T014-AS 12C-CE21-T014-AS 12C-CE11-T102-AS 12C-CE12-T102-AS 12C-CE20-T102-AS

3/4/2013 2/27/2013 2/27/2013 2/28/2013 3/4/2013 2/27/2013 2/27/2013 2/28/2013
N N N N N N N N

0.0165 0.0182 0.0169 0.0223 0.0199 0.0212 0.0164 0.00961 J
0.00431 J 0.00603 J 0.00614 J 0.0102 0.0134 0.0217 0.0081 J 0.00901 J
0.00469 J 0.00523 J 0.00558 J 0.00691 J 0.00623 J 0.00986 J 0.00648 J 0.00264 J
0.00733 J 0.00822 J 0.0079 J 0.0119 0.0101 0.0162 0.0101 0.00432 J
0.0181 J 0.0163 J 0.017 J 0.0241 0.0225 0.0284 0.0202 0.0109 J
0.0237 0.0293 0.0386 0.0269 0.0403 0.023 0.0164 0.0135 

0.00302 J 0.00324 J 0.0044 J 0.00646 J 0.00773 J 0.00786 J 0.00247 J 0.00445 J
0.00628 J 0.00811 J 0.00938 J 0.0111 0.0216 0.0253 0.00827 J 0.0115 
0.00656 J 0.0143 0.0125 0.0327 0.0543 0.0894 0.0197 0.0369 
0.00809 J 0.0166 0.0168 0.0467 0.0729 0.14 0.0312 0.055 
0.0123 0.0329 0.0285 0.0806 0.0936 0.186 0.0568 0.0841 

0.00733 J 0.0177 0.0157 0.0434 0.0579 0.107 0.0311 0.0473 
0.00684 J 0.0156 0.0155 0.0412 0.0566 0.119 0.0323 0.0488 
0.00502 J 0.00973 J 0.00947 J 0.0236 0.0431 0.0747 0.0219 0.0326 

0.01 U 0.0161 0.0121 0.032 0.0517 0.0806 0.0197 0.0358 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0109 0.01 U 0.01 U
0.01 U 0.01 U 0.0103 0.0114 0.014 0.0169 0.0104 0.01 U
0.016 0.0216 0.0202 0.0359 0.0456 0.0752 0.0277 0.0291 
0.0132 0.0246 0.0205 0.0424 0.0686 0.105 0.0262 0.0427 
0.01 U 0.01 U 0.01 U 0.0153 0.0236 0.0405 0.01 U 0.0173 
0.01 U 0.01 U 0.01 U 0.01 U 0.0102 0.0166 0.01 U 0.01 U
0.01 U 0.0115 0.0111 0.0139 0.0148 0.022 0.0121 0.01 U
0.0195 0.0216 0.0206 0.0299 0.0246 0.04 0.0257 0.0117 
0.0123 0.0206 0.0161 0.0279 0.0348 0.0606 0.019 0.0208 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0158 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0164 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.0111 0.0111 0.0175 0.01 U 0.01 U
0.0132 0.0155 0.0153 0.0202 0.0167 0.0267 0.0184 0.01 U
0.01 U 0.0137 0.0102 0.0172 0.0216 0.0387 0.0117 0.0144 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0113 0.01 U 0.01 U
0.0123 0.0146 0.016 0.0175 0.0161 0.0282 0.0184 0.0105 
0.01 U 0.01 U 0.01 U 0.01 U 0.0104 0.0179 0.01 U 0.01 U
0.0127 0.0303 0.0236 0.0695 0.0878 0.173 0.0558 0.0774 

0.00127 J 0.00246 J 0.00357 J 0.00754 J 0.0122 0.0216 0.00521 J 0.0094 J
0.00283 J 0.00359 J 0.00426 J 0.00582 J 0.00643 J 0.0108 0.00592 J 0.00461 J
0.0334 0.0686 0.0611 0.137 0.151 0.29 0.122 0.142 
0.0128 0.0149 0.017 0.0173 0.0212 0.0218 0.0146 0.0113 
0.0052 J 0.0114 0.0122 0.0325 0.046 0.0909 0.0258 0.0408 
0.0443 J 0.0403 J 0.0534 0.0486 J 0.0614 0.0437 J 0.029 J 0.0221 J
0.00305 J 0.00605 J 0.00684 J 0.0131 0.0228 0.0394 0.00842 J 0.0123 
0.0287 0.0452 0.0426 0.087 0.0818 0.17 0.0936 0.0882 
0.0298 0.0592 0.053 0.115 0.148 0.256 0.0922 0.121 
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Table A-13
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
ID-0016 N 1-Methylnaphthalene 90-12-0 ug/l
ID-0016 N 1-Methylphenanthrene 832-69-9 ug/l
ID-0016 N 2,3,5-Trimethylnaphthalene 2245-38-7 ug/l
ID-0016 N 2,6-Dimethylnaphthalene 581-42-0 ug/l
ID-0016 N 2-Methylnaphthalene 91-57-6 ug/l
ID-0016 N Acenaphthene 83-32-9 ug/l
ID-0016 N Acenaphthylene 208-96-8 ug/l
ID-0016 N Anthracene 120-12-7 ug/l
ID-0016 N Benzo(a)anthracene 56-55-3 ug/l
ID-0016 N Benzo(a)pyrene 50-32-8 ug/l
ID-0016 N Benzo(b)fluoranthene 205-99-2 ug/l
ID-0016 N Benzo(E)pyrene 192-97-2 ug/l
ID-0016 N Benzo(g,h,i)perylene 191-24-2 ug/l
ID-0016 N Benzo(k)fluoranthene 207-08-9 ug/l
ID-0016 N C1-Benzanthracene/chrysenes BACC1 ug/l
ID-0016 N C1-Dibenzothiophenes DTPC1 ug/l
ID-0016 N C1-Fluorenes FLRC1 ug/l
ID-0016 N C1-Phenanthrene/anthracenes PATAC1 ug/l
ID-0016 N C1-Pyrene/fluoranthenes PFLAC1 ug/l
ID-0016 N C2-Benzanthracene/chrysenes BACC2 ug/l
ID-0016 N C2-Dibenzothiophenes DTPC2 ug/l
ID-0016 N C2-Fluorenes FLRC2 ug/l
ID-0016 N C2-NAPHTHALENES NPHC2 ug/l
ID-0016 N C2-Phenanthrene/anthracenes PATAC2 ug/l
ID-0016 N C3-Benzanthracene/chrysenes BACC3 ug/l
ID-0016 N C3-Dibenzothiophenes DTPC3 ug/l
ID-0016 N C3-Fluorenes FLRC3 ug/l
ID-0016 N C3-NAPHTHALENE NPHC3 ug/l
ID-0016 N C3-Phenanthrene/anthracenes PATAC3 ug/l
ID-0016 N C4-Benzanthracene/chrysenes BACC4 ug/l
ID-0016 N C4-Dibenzothiophenes DTPC4 ug/l
ID-0016 N C4-NAPHTHALENE NPHC4 ug/l
ID-0016 N C4-Phenanthrenes/anthracenes PATAC4 ug/l
ID-0016 N Chrysene 218-01-9 ug/l
ID-0016 N Dibenzo(a,h)anthracene 53-70-3 ug/l
ID-0016 N Dibenzothiophene 132-65-0 ug/l
ID-0016 N Fluoranthene 206-44-0 ug/l
ID-0016 N Fluorene 86-73-7 ug/l
ID-0016 N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
ID-0016 N Naphthalene 91-20-3 ug/l
ID-0016 N Perylene 198-55-0 ug/l
ID-0016 N Phenanthrene 85-01-8 ug/l
ID-0016 N Pyrene 129-00-0 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

12C-T102 12D-T000 12D-T000 12D-T000 12D-T000 12D-T014 12D-T014 12D-T014
12C-CE21-T102 12D-CE01-T000 12D-CE02-T000 12D-CE03-T000 12D-CE04-T000 12D-CE01-T014 12D-CE02-T014 12D-CE03-T014

3 3.02 3.09 3.05 3 2.92 2.97 2.92
PR PR PR PR PR PR PR PR

10.22 -0.06 -0.06 -0.06 -0.06 1.43 1.43 1.43
12C-CE21-T102-AS 12D-CE01-T000-AS 12D-CE02-T000-AS 12D-CE03-T000-AS 12D-CE04-T000-AS 12D-CE01-T014-AS 12D-CE02-T014-AS 12D-CE03-T014-AS

3/4/2013 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012
N N N N N N N N

0.00739 J 0.00513 J 0.01 U 0.00454 J 0.00699 J 0.00916 J 0.00459 J 0.0055 J
0.00237 J 0.00403 J 0.00218 J 0.00362 J 0.00799 J 0.00676 J 0.00328 J 0.00358 J

0.01 U 0.00237 J 0.00172 J 0.00301 J 0.00385 J 0.0037 J 0.00254 J 0.00256 J
0.00227 J 0.01 U 0.00251 J 0.01 U 0.01 U 0.00517 J 0.00358 J 0.01 U

0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.00847 J 0.02 U 0.02 U
0.00803 J 0.0178 0.00922 J 0.0108 0.0229 0.0317 0.0173 0.0163 
0.00141 J 0.002 J 0.00114 J 0.00163 J 0.00285 J 0.00217 J 0.00163 J 0.00171 J
0.0025 J 0.01 U 0.00324 J 0.01 U 0.0087 J 0.00779 J 0.00409 J 0.01 U
0.00677 J 0.01 U 0.0053 J 0.0116 0.0171 0.0123 0.00781 J 0.01 U
0.00995 J 0.0113 U 0.01 U 0.0145 U 0.0217 U 0.0147 0.00855 J 0.01 U
0.0179 0.016 U 0.00848 J 0.0198 U 0.0308 U 0.0213 0.0118 0.01 U

0.00962 J 0.01 U 0.00584 J 0.0107 U 0.0173 U 0.013 0.00784 J 0.01 U
0.00839 J 0.01 U 0.00496 J 0.0095 J 0.0174 0.0123 0.00711 J 0.01 U
0.00515 J 0.01 U 0.00399 J 0.0103 U 0.0109 U 0.00975 J 0.00558 J 0.01 U

0.01 U 0.0116 0.01 U 0.01 U 0.0229 0.0143 0.01 U 0.01 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.0113 0.011 0.01 U 0.01 U
0.01 U 0.0124 0.01 U 0.01 U 0.0235 0.018 0.0101 0.0109 
0.0102 0.0213 0.0127 0.0126 0.0384 0.0293 0.0171 0.0178 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.0118 0.0114 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.0145 0.0145 0.01 U 0.01 U
0.01 U 0.0144 0.01 U 0.0116 0.0255 0.0197 0.0124 0.013 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.0112 0.01 U 0.01 U 0.0178 0.0169 0.0111 0.0113 
0.01 U 0.01 U 0.01 U 0.01 U 0.0146 0.0111 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.0106 0.01 U 0.01 U 0.0151 0.0137 0.0101 0.01 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0151 0.0164 0.00976 J 0.0184 0.0313 0.0248 0.0146 0.0144 

0.00135 J 0.01 U 0.00103 J 0.01 U 0.01 U 0.00224 J 0.00191 J 0.01 U
0.00129 J 0.00183 J 0.00115 J 0.00215 J 0.00322 J 0.00295 J 0.00163 J 0.00179 J
0.0255 0.043 0.0278 0.0319 0.0651 0.0611 0.038 0.0384 
0.01 U 0.01 U 0.00387 J 0.01 U 0.00895 J 0.00922 J 0.00558 J 0.01 U

0.00715 J 0.01 U 0.0041 J 0.01 U 0.0147 0.0102 0.00647 J 0.01 U
0.0167 J 0.05 U 0.05 U 0.0176 J 0.05 U 0.0233 J 0.05 U 0.0187 J
0.00275 J 0.01 U 0.00323 J 0.01 U 0.01 U 0.00583 J 0.00432 J 0.01 U
0.0178 J 0.0137 J 0.02 U 0.0156 J 0.0235 0.021 0.02 U 0.0128 J
0.0232 0.0453 0.0297 0.0302 0.0712 0.0688 0.0392 0.0382 
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Table A-13
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
ID-0016 N 1-Methylnaphthalene 90-12-0 ug/l
ID-0016 N 1-Methylphenanthrene 832-69-9 ug/l
ID-0016 N 2,3,5-Trimethylnaphthalene 2245-38-7 ug/l
ID-0016 N 2,6-Dimethylnaphthalene 581-42-0 ug/l
ID-0016 N 2-Methylnaphthalene 91-57-6 ug/l
ID-0016 N Acenaphthene 83-32-9 ug/l
ID-0016 N Acenaphthylene 208-96-8 ug/l
ID-0016 N Anthracene 120-12-7 ug/l
ID-0016 N Benzo(a)anthracene 56-55-3 ug/l
ID-0016 N Benzo(a)pyrene 50-32-8 ug/l
ID-0016 N Benzo(b)fluoranthene 205-99-2 ug/l
ID-0016 N Benzo(E)pyrene 192-97-2 ug/l
ID-0016 N Benzo(g,h,i)perylene 191-24-2 ug/l
ID-0016 N Benzo(k)fluoranthene 207-08-9 ug/l
ID-0016 N C1-Benzanthracene/chrysenes BACC1 ug/l
ID-0016 N C1-Dibenzothiophenes DTPC1 ug/l
ID-0016 N C1-Fluorenes FLRC1 ug/l
ID-0016 N C1-Phenanthrene/anthracenes PATAC1 ug/l
ID-0016 N C1-Pyrene/fluoranthenes PFLAC1 ug/l
ID-0016 N C2-Benzanthracene/chrysenes BACC2 ug/l
ID-0016 N C2-Dibenzothiophenes DTPC2 ug/l
ID-0016 N C2-Fluorenes FLRC2 ug/l
ID-0016 N C2-NAPHTHALENES NPHC2 ug/l
ID-0016 N C2-Phenanthrene/anthracenes PATAC2 ug/l
ID-0016 N C3-Benzanthracene/chrysenes BACC3 ug/l
ID-0016 N C3-Dibenzothiophenes DTPC3 ug/l
ID-0016 N C3-Fluorenes FLRC3 ug/l
ID-0016 N C3-NAPHTHALENE NPHC3 ug/l
ID-0016 N C3-Phenanthrene/anthracenes PATAC3 ug/l
ID-0016 N C4-Benzanthracene/chrysenes BACC4 ug/l
ID-0016 N C4-Dibenzothiophenes DTPC4 ug/l
ID-0016 N C4-NAPHTHALENE NPHC4 ug/l
ID-0016 N C4-Phenanthrenes/anthracenes PATAC4 ug/l
ID-0016 N Chrysene 218-01-9 ug/l
ID-0016 N Dibenzo(a,h)anthracene 53-70-3 ug/l
ID-0016 N Dibenzothiophene 132-65-0 ug/l
ID-0016 N Fluoranthene 206-44-0 ug/l
ID-0016 N Fluorene 86-73-7 ug/l
ID-0016 N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
ID-0016 N Naphthalene 91-20-3 ug/l
ID-0016 N Perylene 198-55-0 ug/l
ID-0016 N Phenanthrene 85-01-8 ug/l
ID-0016 N Pyrene 129-00-0 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

12D-T014 12D-T102 12D-T102 12D-T102 12D-T102 12D-TTR1 12D-TTR1 12D-TTR1
12D-CE04-T014 12D-CE01-T102 12D-CE02-T102 12D-CE03-T102 12D-CE04-T102 12D-CE01-TTR1 12D-CE02-TTR1 12D-CE02-TTR1

2.93 3.02 3.1 3.03 2.98 3.08 2.97 2.97
PR PR PR PR PR PR PR PR
1.43 10.21 10.22 10.21 10.21 3.35 6.48 6.48

12D-CE04-T014-AS 12D-CE01-T102-AS 12D-CE02-T102-AS 12D-CE03-T102-AS 12D-CE04-T102-AS 12D-CE01-TTR1-AS 12D-CE02-TTR1-AS 12D-CE02-TTR1-AT
3/27/2012 3/26/2012 3/26/2012 3/26/2012 3/26/2012 3/27/2012 3/27/2012 3/27/2012

N N N N N N N FD

0.0084 J 0.0117 0.0109 0.0107 0.012 0.0108 0.0135 0.0134 
0.0102 0.00715 J 0.00732 J 0.00599 J 0.00944 J 0.00707 J 0.00689 J 0.00605 J

0.00382 J 0.00352 J 0.00312 J 0.00296 J 0.00338 J 0.00325 J 0.00347 J 0.00322 J
0.00592 J 0.00648 J 0.00674 J 0.00582 J 0.00681 J 0.00612 J 0.01 U 0.01 U
0.0109 J 0.0095 J 0.0114 J 0.01 J 0.0117 J 0.0116 J 0.0109 J 0.011 J
0.0299 0.019 0.0167 0.0177 0.0196 0.0197 0.0243 0.026 

0.00316 J 0.00233 J 0.00283 J 0.00291 J 0.0035 J 0.00269 J 0.00251 J 0.00243 J
0.0108 0.00561 J 0.00742 J 0.00648 J 0.00916 J 0.00731 J 0.00705 J 0.00697 J
0.0258 0.0164 0.0252 0.019 0.0362 0.0233 0.0185 0.0166 
0.0351 0.0256 0.042 0.028 0.051 0.0303 0.0245 U 0.0216 U
0.0443 0.0339 0.0581 0.0418 0.0676 0.0414 0.0341 0.0297 U
0.0262 0.0213 0.0354 0.0248 0.0399 0.0257 0.0218 0.0197 
0.0266 0.023 0.0358 0.025 0.0398 0.0255 0.0218 0.0185 
0.021 0.0176 0.0276 0.0145 0.032 0.019 0.0175 U 0.0162 U
0.0319 0.0214 0.0337 0.02 0.0398 0.0269 0.0241 0.0213 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0116 0.01 U 0.01 U 0.01 U 0.012 0.01 U 0.01 U 0.01 U
0.0269 0.0191 0.0206 0.0166 0.0271 0.0199 0.02 0.018 
0.0452 0.029 0.0396 0.0276 0.0465 0.0389 0.0348 0.0329 
0.0122 0.01 U 0.0145 0.01 U 0.0172 0.0115 0.0111 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0125 0.01 U 0.0103 0.01 U 0.0111 0.0108 0.0109 0.01 U
0.0166 0.0188 0.0182 0.0163 0.0194 0.0163 0.0206 0.0204 
0.029 0.0175 0.0215 0.0162 0.0249 0.0228 0.0216 0.0178 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0175 0.0153 0.0156 0.013 0.0166 0.0169 0.019 0.0189 
0.017 0.01 U 0.0145 0.01 U 0.0153 0.0153 0.0135 0.0109 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0137 0.01 U 0.0111 0.01 U 0.0115 0.0156 0.0145 0.0131 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0461 0.034 0.0518 0.0371 0.0613 0.044 0.0362 0.0326 

0.00494 J 0.00454 J 0.00655 J 0.0056 J 0.00775 J 0.00517 J 0.01 U 0.01 U
0.00419 J 0.00266 J 0.00331 J 0.00294 J 0.00382 J 0.00324 J 0.0033 J 0.0032 J
0.0918 0.042 0.0644 0.0476 0.083 0.0639 0.0641 0.0621 
0.0106 0.00892 J 0.00934 J 0.00936 J 0.0104 0.00864 J 0.0113 0.00991 J
0.0211 0.019 0.0289 0.0211 0.0323 0.0204 0.0179 0.0151 
0.0264 J 0.0194 J 0.024 J 0.0222 J 0.0234 J 0.0268 J 0.0296 J 0.0308 J
0.012 0.00761 J 0.0128 0.00924 J 0.0157 0.0114 0.01 U 0.01 U
0.0395 0.0281 0.0359 0.0317 0.048 0.028 0.0285 0.0279 
0.0974 0.056 0.0781 0.0592 0.0907 0.0783 0.0753 0.0723 
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Table A-13
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
ID-0016 N 1-Methylnaphthalene 90-12-0 ug/l
ID-0016 N 1-Methylphenanthrene 832-69-9 ug/l
ID-0016 N 2,3,5-Trimethylnaphthalene 2245-38-7 ug/l
ID-0016 N 2,6-Dimethylnaphthalene 581-42-0 ug/l
ID-0016 N 2-Methylnaphthalene 91-57-6 ug/l
ID-0016 N Acenaphthene 83-32-9 ug/l
ID-0016 N Acenaphthylene 208-96-8 ug/l
ID-0016 N Anthracene 120-12-7 ug/l
ID-0016 N Benzo(a)anthracene 56-55-3 ug/l
ID-0016 N Benzo(a)pyrene 50-32-8 ug/l
ID-0016 N Benzo(b)fluoranthene 205-99-2 ug/l
ID-0016 N Benzo(E)pyrene 192-97-2 ug/l
ID-0016 N Benzo(g,h,i)perylene 191-24-2 ug/l
ID-0016 N Benzo(k)fluoranthene 207-08-9 ug/l
ID-0016 N C1-Benzanthracene/chrysenes BACC1 ug/l
ID-0016 N C1-Dibenzothiophenes DTPC1 ug/l
ID-0016 N C1-Fluorenes FLRC1 ug/l
ID-0016 N C1-Phenanthrene/anthracenes PATAC1 ug/l
ID-0016 N C1-Pyrene/fluoranthenes PFLAC1 ug/l
ID-0016 N C2-Benzanthracene/chrysenes BACC2 ug/l
ID-0016 N C2-Dibenzothiophenes DTPC2 ug/l
ID-0016 N C2-Fluorenes FLRC2 ug/l
ID-0016 N C2-NAPHTHALENES NPHC2 ug/l
ID-0016 N C2-Phenanthrene/anthracenes PATAC2 ug/l
ID-0016 N C3-Benzanthracene/chrysenes BACC3 ug/l
ID-0016 N C3-Dibenzothiophenes DTPC3 ug/l
ID-0016 N C3-Fluorenes FLRC3 ug/l
ID-0016 N C3-NAPHTHALENE NPHC3 ug/l
ID-0016 N C3-Phenanthrene/anthracenes PATAC3 ug/l
ID-0016 N C4-Benzanthracene/chrysenes BACC4 ug/l
ID-0016 N C4-Dibenzothiophenes DTPC4 ug/l
ID-0016 N C4-NAPHTHALENE NPHC4 ug/l
ID-0016 N C4-Phenanthrenes/anthracenes PATAC4 ug/l
ID-0016 N Chrysene 218-01-9 ug/l
ID-0016 N Dibenzo(a,h)anthracene 53-70-3 ug/l
ID-0016 N Dibenzothiophene 132-65-0 ug/l
ID-0016 N Fluoranthene 206-44-0 ug/l
ID-0016 N Fluorene 86-73-7 ug/l
ID-0016 N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
ID-0016 N Naphthalene 91-20-3 ug/l
ID-0016 N Perylene 198-55-0 ug/l
ID-0016 N Phenanthrene 85-01-8 ug/l
ID-0016 N Pyrene 129-00-0 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

12D-TTR1 12D-TTR1 12D-TTR2 12D-TTR2 12D-TTR2 12D-TTR2 12D-TTR2 12G-T000
12D-CE03-TTR1 12D-CE04-TTR1 12D-CE01-TTR2 12D-CE02-TTR2 12D-CE02-TTR2 12D-CE03-TTR2 12D-CE04-TTR2 12G-CE01-T000

2.89 2.98 3.03 3.01 3.01 2.98 2.95 2.95
PR PR PR PR PR PR PR PR
7.68 6.48 3.35 3.8 3.8 4.25 3.8 -0.06

12D-CE03-TTR1-AS 12D-CE04-TTR1-AS 12D-CE01-TTR2-AS 12D-CE02-TTR2-AS 12D-CE02-TTR2-AT 12D-CE03-TTR2-AS 12D-CE04-TTR2-AS 12G-CE01-T000-AS
3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 8/29/2012

N N N N FD N N N

0.0119 0.0118 0.0136 0.0104 0.0107 0.0106 0.0135 0.01 U
0.00585 J 0.0108 0.00674 J 0.00745 J 0.0069 J 0.00651 J 0.00876 J 0.00157 J
0.00349 J 0.00379 J 0.00375 J 0.00387 J 0.00379 J 0.00363 J 0.00408 J 0.01 U
0.00613 J 0.01 U 0.01 U 0.01 U 0.01 U 0.00553 J 0.01 U 0.01 U
0.0125 J 0.0149 J 0.0113 J 0.0091 J 0.00934 J 0.00941 J 0.0107 J 0.02 U
0.0202 0.0174 0.0298 0.0289 0.0292 0.0328 0.033 0.0429 
0.0023 J 0.00372 J 0.00239 J 0.00268 J 0.00268 J 0.00221 J 0.00461 J 0.00222 J
0.00596 J 0.0125 0.00758 J 0.00798 J 0.00787 J 0.00688 J 0.0103 0.00495 J
0.0133 0.0429 0.0147 0.0139 0.0158 0.0117 0.0252 0.00808 J
0.0167 0.0657 0.0195 U 0.0172 U 0.0185 U 0.0147 0.0347 0.0134 
0.0244 0.0832 0.0283 U 0.024 U 0.0253 U 0.0207 0.046 0.0188 
0.0163 0.0526 0.0174 U 0.0148 U 0.0167 U 0.0128 0.0286 0.0126 
0.0143 0.0528 0.016 0.0144 0.0147 0.0116 0.0275 0.0113 
0.0125 0.044 0.0111 U 0.0122 U 0.0138 U 0.0102 0.0259 0.00718 J
0.0166 0.0503 0.0185 0.02 0.0224 0.0137 0.0374 0.0106 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.0113 0.0113 0.011 0.0122 0.01 U
0.0164 0.028 0.0192 0.0206 0.0211 0.0176 0.0267 0.01 U
0.0264 0.0575 0.0324 0.033 0.0346 0.0252 0.0501 0.0226 
0.01 U 0.023 0.01 U 0.01 U 0.0102 0.01 U 0.0176 0.01 U
0.01 U 0.0102 0.01 U 0.01 U 0.01 U 0.01 U 0.0104 0.01 U
0.01 U 0.0118 0.0107 0.0115 0.0123 0.0102 0.0133 0.01 U
0.0202 0.0187 0.0179 0.0193 0.0191 0.0162 0.0188 0.01 U
0.0168 0.0292 0.0197 0.022 0.0224 0.0168 0.0306 0.01 U
0.01 U 0.011 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0107 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0196 0.0168 0.0173 0.0212 0.0211 0.0169 0.0192 0.01 U
0.01 U 0.02 0.0117 0.0134 0.0141 0.01 U 0.0209 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0156 0.0132 0.0135 0.0161 0.0154 0.013 0.0141 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0105 0.01 U
0.0273 0.0793 0.0306 0.0282 0.0299 0.0245 0.0472 0.0176 

0.00296 J 0.0123 0.01 U 0.01 U 0.01 U 0.00229 J 0.00545 J 0.0038 J
0.00279 J 0.00464 J 0.00328 J 0.00312 J 0.00316 J 0.00345 J 0.00394 J 0.00104 J
0.0513 0.101 0.0624 0.0618 0.063 0.0656 0.082 0.0457 
0.0101 0.0113 0.00977 J 0.0111 0.0115 0.0113 0.0111 0.01 U
0.0126 0.0441 0.0128 0.0118 0.0125 0.0101 0.0226 0.0114 
0.0277 J 0.0333 J 0.0298 J 0.0255 J 0.0267 J 0.0251 J 0.0311 J 0.05 U
0.00634 J 0.0239 0.01 U 0.01 U 0.01 U 0.00576 J 0.0136 0.00467 J
0.0235 0.0478 0.0249 0.0221 0.0231 0.0274 0.0321 0.0111 J
0.0616 0.119 0.073 0.0688 0.0695 0.0661 0.0924 0.0565 
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Table A-13
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
ID-0016 N 1-Methylnaphthalene 90-12-0 ug/l
ID-0016 N 1-Methylphenanthrene 832-69-9 ug/l
ID-0016 N 2,3,5-Trimethylnaphthalene 2245-38-7 ug/l
ID-0016 N 2,6-Dimethylnaphthalene 581-42-0 ug/l
ID-0016 N 2-Methylnaphthalene 91-57-6 ug/l
ID-0016 N Acenaphthene 83-32-9 ug/l
ID-0016 N Acenaphthylene 208-96-8 ug/l
ID-0016 N Anthracene 120-12-7 ug/l
ID-0016 N Benzo(a)anthracene 56-55-3 ug/l
ID-0016 N Benzo(a)pyrene 50-32-8 ug/l
ID-0016 N Benzo(b)fluoranthene 205-99-2 ug/l
ID-0016 N Benzo(E)pyrene 192-97-2 ug/l
ID-0016 N Benzo(g,h,i)perylene 191-24-2 ug/l
ID-0016 N Benzo(k)fluoranthene 207-08-9 ug/l
ID-0016 N C1-Benzanthracene/chrysenes BACC1 ug/l
ID-0016 N C1-Dibenzothiophenes DTPC1 ug/l
ID-0016 N C1-Fluorenes FLRC1 ug/l
ID-0016 N C1-Phenanthrene/anthracenes PATAC1 ug/l
ID-0016 N C1-Pyrene/fluoranthenes PFLAC1 ug/l
ID-0016 N C2-Benzanthracene/chrysenes BACC2 ug/l
ID-0016 N C2-Dibenzothiophenes DTPC2 ug/l
ID-0016 N C2-Fluorenes FLRC2 ug/l
ID-0016 N C2-NAPHTHALENES NPHC2 ug/l
ID-0016 N C2-Phenanthrene/anthracenes PATAC2 ug/l
ID-0016 N C3-Benzanthracene/chrysenes BACC3 ug/l
ID-0016 N C3-Dibenzothiophenes DTPC3 ug/l
ID-0016 N C3-Fluorenes FLRC3 ug/l
ID-0016 N C3-NAPHTHALENE NPHC3 ug/l
ID-0016 N C3-Phenanthrene/anthracenes PATAC3 ug/l
ID-0016 N C4-Benzanthracene/chrysenes BACC4 ug/l
ID-0016 N C4-Dibenzothiophenes DTPC4 ug/l
ID-0016 N C4-NAPHTHALENE NPHC4 ug/l
ID-0016 N C4-Phenanthrenes/anthracenes PATAC4 ug/l
ID-0016 N Chrysene 218-01-9 ug/l
ID-0016 N Dibenzo(a,h)anthracene 53-70-3 ug/l
ID-0016 N Dibenzothiophene 132-65-0 ug/l
ID-0016 N Fluoranthene 206-44-0 ug/l
ID-0016 N Fluorene 86-73-7 ug/l
ID-0016 N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
ID-0016 N Naphthalene 91-20-3 ug/l
ID-0016 N Perylene 198-55-0 ug/l
ID-0016 N Phenanthrene 85-01-8 ug/l
ID-0016 N Pyrene 129-00-0 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

12G-T000 12G-T000 12G-T000 12G-T014 12G-T014 12G-T014 12G-T014 12G-T102
12G-CE02-T000 12G-CE03-T000 12G-CE04-T000 12G-CE01-T014 12G-CE02-T014 12G-CE03-T014 12G-CE04-T014 12G-CE01-T102

3.04 2.9 3.05 3.1 3.35 2.98 3.13 3.21
PR PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.44 1.43 10.21
12G-CE02-T000-AS 12G-CE03-T000-AS 12G-CE04-T000-AS 12G-CE01-T014-AS 12G-CE02-T014-AS 12G-CE03-T014-AS 12G-CE04-T014-AS 12G-CE01-T102-AS

8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/30/2012
N N N N N N N N

0.01 U 0.01 U 0.00454 J 0.01 U 0.00419 J 0.01 U 0.00427 J 0.0117 
0.00165 J 0.000738 J 0.00659 J 0.0039 J 0.00263 J 0.0016 J 0.00297 J 0.0106 

0.01 U 0.01 U 0.00167 J 0.00213 J 0.01 U 0.01 U 0.01 U 0.00269 J
0.01 U 0.01 U 0.00398 J 0.00417 J 0.00314 J 0.01 U 0.00317 J 0.00756 J
0.02 U 0.02 U 0.00879 J 0.02 U 0.02 U 0.02 U 0.02 U 0.0157 J
0.0148 0.0108 0.037 0.0594 0.0486 0.013 0.0414 0.0242 

0.00199 J 0.00133 J 0.00422 J 0.00235 J 0.00382 J 0.00189 J 0.00335 J 0.00663 J
0.00417 J 0.00235 J 0.0139 0.00727 J 0.00639 J 0.01 U 0.00655 J 0.0131 
0.00814 J 0.00376 J 0.0409 0.011 0.0135 0.00612 J 0.0142 0.0452 
0.0133 0.01 U 0.0616 0.0183 0.0225 0.0112 U 0.0219 0.0732 
0.0185 0.0116 0.0787 0.0282 0.0326 0.0158 U 0.0315 0.0979 
0.0117 0.01 U 0.044 0.0185 0.0223 0.01 U 0.0193 0.0631 
0.0098 J 0.01 U 0.0458 0.0159 0.0175 0.0083 J 0.018 0.0627 
0.00714 J 0.00392 J 0.03 0.011 0.0121 0.01 U 0.0115 0.0476 
0.0117 0.01 U 0.0443 0.015 0.0198 0.01 U 0.02 0.0583 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.0202 0.0104 0.01 U 0.01 U 0.01 U 0.0305 
0.019 0.0124 0.0604 0.0299 0.0317 0.0172 0.0347 0.0604 
0.01 U 0.01 U 0.0193 0.01 U 0.01 U 0.01 U 0.01 U 0.0286 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.0104 0.01 U 0.01 U 0.01 U 0.0177 
0.01 U 0.01 U 0.0194 0.0128 0.0103 0.01 U 0.0114 0.0285 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0123 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.0103 0.01 U 0.01 U 0.01 U 0.0127 
0.01 U 0.01 U 0.0137 0.01 U 0.01 U 0.01 U 0.01 U 0.0207 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0121 
0.016 0.00881 J 0.0636 0.0244 0.0262 0.0125 0.0267 0.0896 

0.00249 J 0.00333 J 0.0108 0.0039 J 0.00419 J 0.00215 J 0.00429 J 0.013 
0.00109 J 0.000693 J 0.00346 J 0.00146 J 0.00154 J 0.00102 J 0.00154 J 0.00488 J
0.0298 0.0194 0.0986 0.0655 0.0571 0.0228 0.0621 0.11 
0.01 U 0.01 U 0.01 U 0.00816 J 0.01 U 0.01 U 0.01 U 0.0129 

0.00864 J 0.00789 J 0.0394 0.0142 0.0157 0.01 U 0.0162 0.0521 
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.0366 J

0.00739 J 0.00287 J 0.0211 0.00908 J 0.0114 0.01 U 0.00825 J 0.024 
0.0127 J 0.02 U 0.0412 0.0127 J 0.0153 J 0.0136 J 0.0145 J 0.057 
0.0465 0.0365 0.114 0.0648 0.0713 0.0474 0.0785 0.124 
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Table A-13
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
ID-0016 N 1-Methylnaphthalene 90-12-0 ug/l
ID-0016 N 1-Methylphenanthrene 832-69-9 ug/l
ID-0016 N 2,3,5-Trimethylnaphthalene 2245-38-7 ug/l
ID-0016 N 2,6-Dimethylnaphthalene 581-42-0 ug/l
ID-0016 N 2-Methylnaphthalene 91-57-6 ug/l
ID-0016 N Acenaphthene 83-32-9 ug/l
ID-0016 N Acenaphthylene 208-96-8 ug/l
ID-0016 N Anthracene 120-12-7 ug/l
ID-0016 N Benzo(a)anthracene 56-55-3 ug/l
ID-0016 N Benzo(a)pyrene 50-32-8 ug/l
ID-0016 N Benzo(b)fluoranthene 205-99-2 ug/l
ID-0016 N Benzo(E)pyrene 192-97-2 ug/l
ID-0016 N Benzo(g,h,i)perylene 191-24-2 ug/l
ID-0016 N Benzo(k)fluoranthene 207-08-9 ug/l
ID-0016 N C1-Benzanthracene/chrysenes BACC1 ug/l
ID-0016 N C1-Dibenzothiophenes DTPC1 ug/l
ID-0016 N C1-Fluorenes FLRC1 ug/l
ID-0016 N C1-Phenanthrene/anthracenes PATAC1 ug/l
ID-0016 N C1-Pyrene/fluoranthenes PFLAC1 ug/l
ID-0016 N C2-Benzanthracene/chrysenes BACC2 ug/l
ID-0016 N C2-Dibenzothiophenes DTPC2 ug/l
ID-0016 N C2-Fluorenes FLRC2 ug/l
ID-0016 N C2-NAPHTHALENES NPHC2 ug/l
ID-0016 N C2-Phenanthrene/anthracenes PATAC2 ug/l
ID-0016 N C3-Benzanthracene/chrysenes BACC3 ug/l
ID-0016 N C3-Dibenzothiophenes DTPC3 ug/l
ID-0016 N C3-Fluorenes FLRC3 ug/l
ID-0016 N C3-NAPHTHALENE NPHC3 ug/l
ID-0016 N C3-Phenanthrene/anthracenes PATAC3 ug/l
ID-0016 N C4-Benzanthracene/chrysenes BACC4 ug/l
ID-0016 N C4-Dibenzothiophenes DTPC4 ug/l
ID-0016 N C4-NAPHTHALENE NPHC4 ug/l
ID-0016 N C4-Phenanthrenes/anthracenes PATAC4 ug/l
ID-0016 N Chrysene 218-01-9 ug/l
ID-0016 N Dibenzo(a,h)anthracene 53-70-3 ug/l
ID-0016 N Dibenzothiophene 132-65-0 ug/l
ID-0016 N Fluoranthene 206-44-0 ug/l
ID-0016 N Fluorene 86-73-7 ug/l
ID-0016 N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
ID-0016 N Naphthalene 91-20-3 ug/l
ID-0016 N Perylene 198-55-0 ug/l
ID-0016 N Phenanthrene 85-01-8 ug/l
ID-0016 N Pyrene 129-00-0 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

12G-T102 12G-T102 12G-T102 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1
12G-CE02-T102 12G-CE03-T102 12G-CE04-T102 12G-CE01-TTR1 12G-CE02-TTR1 12G-CE02-TTR1 12G-CE03-TTR1 12G-CE04-TTR1

2.94 3.02 2.88 2.98 3.1 3.1 3.05 3.1
PR PR PR PR PR PR PR PR

10.21 10.21 10.21 4.48 6.71 6.71 9 6.71
12G-CE02-T102-AS 12G-CE03-T102-AS 12G-CE04-T102-AS 12G-CE01-TTR1-AS 12G-CE02-TTR1-AS 12G-CE02-TTR1-AT 12G-CE03-TTR1-AS 12G-CE04-TTR1-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012
N N N N N FD N N

0.015 0.006 J 0.00949 J 0.00868 J 0.0105 0.01 U 0.00612 J 0.00682 J
0.0208 0.00575 J 0.00952 J 0.00671 J 0.0117 0.00303 J 0.00482 J 0.00697 J

0.00407 J 0.00187 J 0.00235 J 0.00252 J 0.00324 J 0.01 U 0.00186 J 0.00211 J
0.0129 0.00435 J 0.00726 J 0.00598 J 0.00873 J 0.00332 J 0.00421 J 0.00514 J
0.0258 0.00978 J 0.0177 J 0.011 J 0.0151 J 0.02 U 0.00844 J 0.00941 J
0.0181 0.0136 0.0196 0.0372 0.0616 J 0.0343 J 0.0279 0.0326 
0.0186 0.0044 J 0.00774 J 0.00365 J 0.0094 J 0.00331 J 0.00376 J 0.00421 J
0.033 0.00863 J 0.0854 0.0106 0.0201 0.00739 J 0.00814 J 0.00974 J
0.102 0.0221 0.0447 0.023 0.0596 J 0.0171 J 0.0162 0.0247 
0.181 0.0323 0.0746 0.0324 0.0915 J 0.0279 J 0.0253 0.0367 
0.237 0.0504 0.106 0.051 0.117 J 0.039 J 0.0366 0.0541 
0.144 0.0285 0.0618 0.0288 0.0717 J 0.0238 J 0.0231 0.0316 
0.149 0.0289 0.0688 0.0307 0.0725 J 0.0216 J 0.0226 0.0339 
0.112 0.0189 0.0397 0.0189 0.051 J 0.0164 J 0.0136 0.0207 
0.148 0.0286 0.0554 0.0275 0.0749 J 0.0247 J 0.0211 0.0307 
0.0119 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0126 0.01 U 0.01 U 0.01 U 0.0121 0.01 U 0.01 U 0.01 U
0.0643 0.0172 0.0303 0.0196 0.0346 J 0.011 J 0.0157 0.0218 
0.141 0.0394 0.0608 0.0465 0.0966 J 0.0397 J 0.0379 0.0485 
0.0757 0.0145 0.0269 0.0125 0.0352 J 0.0123 J 0.01 U 0.0139 
0.0193 0.01 U 0.01 U 0.01 U 0.0134 0.01 U 0.01 U 0.01 U
0.0159 0.01 U 0.01 U 0.01 U 0.0134 0.01 U 0.01 U 0.0106 
0.0261 0.0104 0.0159 0.0146 0.0211 0.01 U 0.0112 0.0129 
0.0635 0.0174 0.0255 0.0205 0.0394 J 0.0123 J 0.0156 0.0219 
0.032 0.01 U 0.0114 0.01 U 0.0144 0.01 U 0.01 U 0.01 U
0.0211 0.01 U 0.01 U 0.01 U 0.0146 0.01 U 0.01 U 0.01 U
0.0138 0.01 U 0.01 U 0.01 U 0.0116 0.01 U 0.01 U 0.01 U
0.0183 0.01 U 0.0105 0.0116 0.0163 0.01 U 0.01 U 0.0109 
0.0431 0.0129 0.0178 0.0138 0.0295 0.0106 0.0116 0.0156 
0.0179 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0158 0.01 U 0.01 U 0.01 U 0.0102 0.01 U 0.01 U 0.01 U
0.0156 0.01 U 0.01 U 0.01 U 0.0135 0.01 U 0.01 U 0.0103 
0.0288 0.01 U 0.011 0.01 U 0.0179 0.01 U 0.01 U 0.01 U
0.202 0.0432 0.0848 0.0437 0.0996 J 0.0316 J 0.0352 0.0454 
0.0313 0.0055 J 0.0143 0.0065 J 0.0154 0.00491 J 0.00451 J 0.00692 J

0.00789 J 0.00279 J 0.00482 J 0.00349 J 0.00475 J 0.00181 J 0.00273 J 0.00306 J
0.218 0.0687 0.109 0.0951 0.158 J 0.0639 J 0.0765 0.0911 
0.0154 0.01 U 0.0189 0.0111 0.0143 0.01 U 0.01 U 0.01 U
0.124 0.0229 0.0555 0.0253 0.0578 J 0.0194 J 0.0184 0.0272 
0.0519 0.0245 J 0.0377 J 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
0.0594 0.0129 0.0244 0.0129 0.0327 0.0127 0.00819 J 0.0137 
0.093 0.0281 0.0617 0.0292 0.0467 0.0182 J 0.027 0.0328 
0.242 0.085 0.129 0.103 0.17 J 0.0834 J 0.0864 0.1 

Page 9 of 13
AECOM

Final

July 2017



Table A-13
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
ID-0016 N 1-Methylnaphthalene 90-12-0 ug/l
ID-0016 N 1-Methylphenanthrene 832-69-9 ug/l
ID-0016 N 2,3,5-Trimethylnaphthalene 2245-38-7 ug/l
ID-0016 N 2,6-Dimethylnaphthalene 581-42-0 ug/l
ID-0016 N 2-Methylnaphthalene 91-57-6 ug/l
ID-0016 N Acenaphthene 83-32-9 ug/l
ID-0016 N Acenaphthylene 208-96-8 ug/l
ID-0016 N Anthracene 120-12-7 ug/l
ID-0016 N Benzo(a)anthracene 56-55-3 ug/l
ID-0016 N Benzo(a)pyrene 50-32-8 ug/l
ID-0016 N Benzo(b)fluoranthene 205-99-2 ug/l
ID-0016 N Benzo(E)pyrene 192-97-2 ug/l
ID-0016 N Benzo(g,h,i)perylene 191-24-2 ug/l
ID-0016 N Benzo(k)fluoranthene 207-08-9 ug/l
ID-0016 N C1-Benzanthracene/chrysenes BACC1 ug/l
ID-0016 N C1-Dibenzothiophenes DTPC1 ug/l
ID-0016 N C1-Fluorenes FLRC1 ug/l
ID-0016 N C1-Phenanthrene/anthracenes PATAC1 ug/l
ID-0016 N C1-Pyrene/fluoranthenes PFLAC1 ug/l
ID-0016 N C2-Benzanthracene/chrysenes BACC2 ug/l
ID-0016 N C2-Dibenzothiophenes DTPC2 ug/l
ID-0016 N C2-Fluorenes FLRC2 ug/l
ID-0016 N C2-NAPHTHALENES NPHC2 ug/l
ID-0016 N C2-Phenanthrene/anthracenes PATAC2 ug/l
ID-0016 N C3-Benzanthracene/chrysenes BACC3 ug/l
ID-0016 N C3-Dibenzothiophenes DTPC3 ug/l
ID-0016 N C3-Fluorenes FLRC3 ug/l
ID-0016 N C3-NAPHTHALENE NPHC3 ug/l
ID-0016 N C3-Phenanthrene/anthracenes PATAC3 ug/l
ID-0016 N C4-Benzanthracene/chrysenes BACC4 ug/l
ID-0016 N C4-Dibenzothiophenes DTPC4 ug/l
ID-0016 N C4-NAPHTHALENE NPHC4 ug/l
ID-0016 N C4-Phenanthrenes/anthracenes PATAC4 ug/l
ID-0016 N Chrysene 218-01-9 ug/l
ID-0016 N Dibenzo(a,h)anthracene 53-70-3 ug/l
ID-0016 N Dibenzothiophene 132-65-0 ug/l
ID-0016 N Fluoranthene 206-44-0 ug/l
ID-0016 N Fluorene 86-73-7 ug/l
ID-0016 N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
ID-0016 N Naphthalene 91-20-3 ug/l
ID-0016 N Perylene 198-55-0 ug/l
ID-0016 N Phenanthrene 85-01-8 ug/l
ID-0016 N Pyrene 129-00-0 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2 12H-T000 12H-T000 12H-T000
12G-CE01-TTR2 12G-CE02-TTR2 12G-CE02-TTR2 12G-CE03-TTR2 12G-CE04-TTR2 12H-CE01-T000 12H-CE02-T000 12H-CE03-T000

2.9 2.95 2.95 2.95 3.09 3 3 3
PR PR PR PR PR PR PR PR
2.97 3.63 3.63 4.25 3.62 -0.06 -0.06 -0.06

12G-CE01-TTR2-AS 12G-CE02-TTR2-AS 12G-CE02-TTR2-AT 12G-CE03-TTR2-AS 12G-CE04-TTR2-AS 12H-CE01-T000-AS 12H-CE02-T000-AS 12H-CE03-T000-AS
8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 12/11/2012 12/11/2012 12/11/2012

N N FD N N N N N

0.01 U 0.00415 J 0.01 U 0.01 U 0.01 U 0.00692 J 0.00448 J 0.0041 J
0.00473 J 0.00326 J 0.0034 J 0.00178 J 0.00492 J 0.00519 J 0.00227 J 0.01 U
0.00192 J 0.01 U 0.01 U 0.01 U 0.00178 J 0.00415 J 0.00165 J 0.01 U
0.00428 J 0.00368 J 0.00356 J 0.00234 J 0.0037 J 0.00496 J 0.00316 J 0.00302 J

0.02 U 0.00831 J 0.02 U 0.02 U 0.02 U 0.00958 J 0.02 U 0.02 U
0.0557 0.0291 0.0229 0.0417 0.0572 0.0242 0.013 0.00593 J

0.00434 J 0.00343 J 0.00314 J 0.00255 J 0.00221 J 0.00464 J 0.00331 J 0.01 U
0.0084 J 0.00805 J 0.00732 J 0.00508 J 0.00783 J 0.00831 J 0.00586 J 0.01 U
0.0162 0.02 0.0175 0.00938 J 0.0196 0.0142 0.00884 J 0.00606 J
0.025 0.034 0.0321 0.0154 U 0.0302 0.0185 0.0122 0.00714 J
0.035 0.0456 0.0395 0.0239 0.0389 0.0287 0.0169 0.00953 J
0.0234 0.0273 0.027 0.0132 0.0257 0.018 0.00932 J 0.00568 J
0.021 0.0272 0.0259 0.0118 0.0251 0.0183 0.0102 0.01 U
0.0156 0.0208 0.0219 0.01 U 0.0189 0.0128 0.00775 J 0.00474 J
0.0222 0.0276 0.0258 0.0146 0.0252 0.0172 0.0133 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0136 0.012 0.0116 0.01 U 0.0128 0.0162 0.01 U 0.01 U
0.0365 0.0432 0.0378 0.0284 0.0438 0.0293 0.0205 0.014 
0.0109 0.0134 0.0127 0.01 U 0.0117 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0114 0.01 U 0.01 U
0.0117 0.01 U 0.01 U 0.01 U 0.01 U 0.0138 0.01 U 0.01 U
0.0152 0.0134 0.0117 0.01 U 0.015 0.0175 0.0128 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0105 0.01 U 0.01 U 0.01 U 0.01 U 0.0124 0.01 U 0.01 U
0.0123 0.0111 0.01 U 0.01 U 0.0119 0.0121 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0102 0.01 U 0.01 U 0.01 U 0.01 U 0.0144 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.031 0.0362 0.0347 0.0196 0.038 0.0261 0.0151 0.0108 

0.00446 J 0.006 J 0.00575 J 0.00252 J 0.00581 J 0.01 U 0.01 U 0.01 U
0.00196 J 0.00195 J 0.00195 J 0.00121 J 0.00163 J 0.01 U 0.00178 J 0.01 U
0.0714 0.0679 0.0579 0.0509 0.0781 0.0646 0.041 0.0268 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0183 0.0227 0.0213 0.00892 J 0.0213 0.0139 0.00784 J 0.01 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.0251 J 0.0178 J 0.05 U
0.0105 0.0151 0.0161 0.00733 J 0.0133 0.00764 J 0.00607 J 0.00355 J
0.0194 J 0.0211 0.0199 J 0.0132 J 0.0172 J 0.0225 0.012 J 0.02 U
0.0717 0.0864 0.0758 0.0764 0.0869 0.0703 0.0456 0.0321 
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Table A-13
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
ID-0016 N 1-Methylnaphthalene 90-12-0 ug/l
ID-0016 N 1-Methylphenanthrene 832-69-9 ug/l
ID-0016 N 2,3,5-Trimethylnaphthalene 2245-38-7 ug/l
ID-0016 N 2,6-Dimethylnaphthalene 581-42-0 ug/l
ID-0016 N 2-Methylnaphthalene 91-57-6 ug/l
ID-0016 N Acenaphthene 83-32-9 ug/l
ID-0016 N Acenaphthylene 208-96-8 ug/l
ID-0016 N Anthracene 120-12-7 ug/l
ID-0016 N Benzo(a)anthracene 56-55-3 ug/l
ID-0016 N Benzo(a)pyrene 50-32-8 ug/l
ID-0016 N Benzo(b)fluoranthene 205-99-2 ug/l
ID-0016 N Benzo(E)pyrene 192-97-2 ug/l
ID-0016 N Benzo(g,h,i)perylene 191-24-2 ug/l
ID-0016 N Benzo(k)fluoranthene 207-08-9 ug/l
ID-0016 N C1-Benzanthracene/chrysenes BACC1 ug/l
ID-0016 N C1-Dibenzothiophenes DTPC1 ug/l
ID-0016 N C1-Fluorenes FLRC1 ug/l
ID-0016 N C1-Phenanthrene/anthracenes PATAC1 ug/l
ID-0016 N C1-Pyrene/fluoranthenes PFLAC1 ug/l
ID-0016 N C2-Benzanthracene/chrysenes BACC2 ug/l
ID-0016 N C2-Dibenzothiophenes DTPC2 ug/l
ID-0016 N C2-Fluorenes FLRC2 ug/l
ID-0016 N C2-NAPHTHALENES NPHC2 ug/l
ID-0016 N C2-Phenanthrene/anthracenes PATAC2 ug/l
ID-0016 N C3-Benzanthracene/chrysenes BACC3 ug/l
ID-0016 N C3-Dibenzothiophenes DTPC3 ug/l
ID-0016 N C3-Fluorenes FLRC3 ug/l
ID-0016 N C3-NAPHTHALENE NPHC3 ug/l
ID-0016 N C3-Phenanthrene/anthracenes PATAC3 ug/l
ID-0016 N C4-Benzanthracene/chrysenes BACC4 ug/l
ID-0016 N C4-Dibenzothiophenes DTPC4 ug/l
ID-0016 N C4-NAPHTHALENE NPHC4 ug/l
ID-0016 N C4-Phenanthrenes/anthracenes PATAC4 ug/l
ID-0016 N Chrysene 218-01-9 ug/l
ID-0016 N Dibenzo(a,h)anthracene 53-70-3 ug/l
ID-0016 N Dibenzothiophene 132-65-0 ug/l
ID-0016 N Fluoranthene 206-44-0 ug/l
ID-0016 N Fluorene 86-73-7 ug/l
ID-0016 N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
ID-0016 N Naphthalene 91-20-3 ug/l
ID-0016 N Perylene 198-55-0 ug/l
ID-0016 N Phenanthrene 85-01-8 ug/l
ID-0016 N Pyrene 129-00-0 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

12H-T000 12H-T014 12H-T014 12H-T014 12H-T014 12H-T102 12H-T102 12H-T102
12H-CE04-T000 12H-CE01-T014 12H-CE02-T014 12H-CE03-T014 12H-CE04-T014 12H-CE01-T102 12H-CE02-T102 12H-CE03-T102

3 3 3 3 3 3.07 2.97 3
PR PR PR PR PR PR PR PR

-0.06 1.43 1.43 1.43 1.43 10.21 10.21 10.21
12H-CE04-T000-AS 12H-CE01-T014-AS 12H-CE02-T014-AS 12H-CE03-T014-AS 12H-CE04-T014-AS 12H-CE01-T102-AS 12H-CE02-T102-AS 12H-CE03-T102-AS

12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/10/2012 12/10/2012 12/10/2012
N N N N N N N N

0.00546 J 0.0118 0.00473 J 0.00436 J 0.00772 J 0.0152 0.0156 0.0183 
0.00553 J 0.00586 J 0.00314 J 0.01 U 0.00621 J 0.0123 0.0124 0.00884 J
0.00266 J 0.00493 J 0.00209 J 0.00191 J 0.00413 J 0.00565 J 0.00464 J 0.00743 J
0.00477 J 0.0069 J 0.00337 J 0.00339 J 0.00587 J 0.00874 J 0.00946 J 0.0139 
0.00966 J 0.0139 J 0.02 U 0.02 U 0.0111 J 0.0179 J 0.0213 0.0243 
0.0163 0.0274 0.0222 0.0144 0.0245 0.0202 0.0187 0.0165 
0.0049 J 0.00467 J 0.00498 J 0.00381 J 0.00542 J 0.00662 J 0.00987 J 0.00557 J
0.0106 0.00906 J 0.00796 J 0.00533 J 0.0106 0.0116 0.0167 0.00951 J
0.023 0.0174 0.0119 0.00921 J 0.0197 0.0434 0.0545 0.0266 
0.0321 0.0214 0.0155 0.0122 0.026 0.0592 0.0877 0.0365 
0.0471 0.0357 0.0232 0.0159 0.0385 0.0999 0.116 0.0677 
0.0247 0.0203 0.0127 0.0115 0.0212 0.0514 0.0663 0.0342 
0.0244 0.0227 0.0124 0.01 0.0216 0.0569 0.0756 0.0401 
0.016 0.0163 0.00881 J 0.00798 J 0.0141 0.0362 0.0498 0.0247 
0.0276 0.02 0.0166 0.0123 0.0237 0.0581 0.0665 0.0337 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 0.01 U 0.01 U 0.01 U 0.012 0.0109 0.0123 
0.0189 0.0191 0.0122 0.0102 0.0195 0.0384 0.0394 0.0287 
0.0402 0.0335 0.0266 0.0211 0.0366 0.0597 0.0677 0.0391 
0.0119 0.01 U 0.01 U 0.01 U 0.01 U 0.0268 0.0293 0.0164 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0117 0.0118 0.0105 
0.0106 0.0122 0.01 U 0.01 U 0.0124 0.0172 0.0148 0.0162 
0.0122 0.0195 0.01 U 0.01 U 0.0161 0.0244 0.0262 0.0357 
0.0213 0.0201 0.0152 0.0124 0.0209 0.0367 0.0353 0.0276 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0121 0.0124 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0124 0.0123 0.0112 
0.0103 0.01 U 0.01 U 0.01 U 0.0115 0.0141 0.0128 0.0137 
0.0102 0.0154 0.01 U 0.01 U 0.0137 0.0204 0.0174 0.0261 
0.0143 0.0137 0.0108 0.01 U 0.0142 0.0249 0.0245 0.02 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0125 0.0166 0.01 U 0.01 U 0.0157 0.0207 0.0168 0.0251 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0126 0.0121 0.011 
0.0387 0.0325 0.0212 0.0163 0.0362 0.092 0.103 0.0604 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0111 0.0158 0.00691 J
0.01 U 0.01 U 0.00227 J 0.01 U 0.01 U 0.00529 J 0.00587 J 0.00471 J
0.0769 0.0706 0.0586 0.046 0.0755 0.133 0.139 0.0957 
0.01 U 0.0109 0.01 U 0.01 U 0.0104 0.0143 0.0146 0.0128 
0.0207 0.02 0.00978 J 0.00835 J 0.0152 0.0418 0.0616 0.0314 
0.0227 J 0.0396 J 0.0183 J 0.0181 J 0.0273 J 0.0628 0.046 J 0.048 J
0.0116 0.00859 J 0.00681 J 0.00519 J 0.00959 J 0.0176 0.0278 0.0111 
0.0246 0.0326 0.0146 J 0.0132 J 0.0261 0.073 0.078 0.0569 
0.0861 0.0761 0.0602 0.0504 0.0828 0.123 0.139 0.0918 
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Table A-13
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
ID-0016 N 1-Methylnaphthalene 90-12-0 ug/l
ID-0016 N 1-Methylphenanthrene 832-69-9 ug/l
ID-0016 N 2,3,5-Trimethylnaphthalene 2245-38-7 ug/l
ID-0016 N 2,6-Dimethylnaphthalene 581-42-0 ug/l
ID-0016 N 2-Methylnaphthalene 91-57-6 ug/l
ID-0016 N Acenaphthene 83-32-9 ug/l
ID-0016 N Acenaphthylene 208-96-8 ug/l
ID-0016 N Anthracene 120-12-7 ug/l
ID-0016 N Benzo(a)anthracene 56-55-3 ug/l
ID-0016 N Benzo(a)pyrene 50-32-8 ug/l
ID-0016 N Benzo(b)fluoranthene 205-99-2 ug/l
ID-0016 N Benzo(E)pyrene 192-97-2 ug/l
ID-0016 N Benzo(g,h,i)perylene 191-24-2 ug/l
ID-0016 N Benzo(k)fluoranthene 207-08-9 ug/l
ID-0016 N C1-Benzanthracene/chrysenes BACC1 ug/l
ID-0016 N C1-Dibenzothiophenes DTPC1 ug/l
ID-0016 N C1-Fluorenes FLRC1 ug/l
ID-0016 N C1-Phenanthrene/anthracenes PATAC1 ug/l
ID-0016 N C1-Pyrene/fluoranthenes PFLAC1 ug/l
ID-0016 N C2-Benzanthracene/chrysenes BACC2 ug/l
ID-0016 N C2-Dibenzothiophenes DTPC2 ug/l
ID-0016 N C2-Fluorenes FLRC2 ug/l
ID-0016 N C2-NAPHTHALENES NPHC2 ug/l
ID-0016 N C2-Phenanthrene/anthracenes PATAC2 ug/l
ID-0016 N C3-Benzanthracene/chrysenes BACC3 ug/l
ID-0016 N C3-Dibenzothiophenes DTPC3 ug/l
ID-0016 N C3-Fluorenes FLRC3 ug/l
ID-0016 N C3-NAPHTHALENE NPHC3 ug/l
ID-0016 N C3-Phenanthrene/anthracenes PATAC3 ug/l
ID-0016 N C4-Benzanthracene/chrysenes BACC4 ug/l
ID-0016 N C4-Dibenzothiophenes DTPC4 ug/l
ID-0016 N C4-NAPHTHALENE NPHC4 ug/l
ID-0016 N C4-Phenanthrenes/anthracenes PATAC4 ug/l
ID-0016 N Chrysene 218-01-9 ug/l
ID-0016 N Dibenzo(a,h)anthracene 53-70-3 ug/l
ID-0016 N Dibenzothiophene 132-65-0 ug/l
ID-0016 N Fluoranthene 206-44-0 ug/l
ID-0016 N Fluorene 86-73-7 ug/l
ID-0016 N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
ID-0016 N Naphthalene 91-20-3 ug/l
ID-0016 N Perylene 198-55-0 ug/l
ID-0016 N Phenanthrene 85-01-8 ug/l
ID-0016 N Pyrene 129-00-0 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

12H-T102 12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR2 12H-TTR2
12H-CE04-T102 12H-CE01-TTR1 12H-CE02-TTR1 12H-CE02-TTR1 12H-CE03-TTR1 12H-CE04-TTR1 12H-CE01-TTR2 12H-CE02-TTR2

3.2 3.01 2.99 2.99 3 3.2 3.18 3.2
PR PR PR PR PR PR PR PR

10.21 2.52 4.67 4.67 6.72 4.67 1.96 3.05
12H-CE04-T102-AS 12H-CE01-TTR1-AS 12H-CE02-TTR1-AS 12H-CE02-TTR1-AT 12H-CE03-TTR1-AS 12H-CE04-TTR1-AS 12H-CE01-TTR2-AS 12H-CE02-TTR2-AS

12/10/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012
N N N FD N N N N

0.0162 0.0165 0.0179 0.0167 0.0158 0.0159 0.0151 0.00744 J
0.013 0.00671 J 0.0105 0.0118 0.00747 J 0.00775 J 0.007 J 0.00677 J

0.00531 J 0.00509 J 0.00526 J 0.00574 J 0.00535 J 0.00516 J 0.00528 J 0.00396 J
0.0104 0.00951 J 0.0112 0.0113 0.0089 J 0.00937 J 0.0086 J 0.0059 J
0.0232 0.0189 J 0.0222 0.0217 0.0178 J 0.0189 J 0.0172 J 0.0123 J
0.0172 0.0253 0.0318 0.0325 0.0265 0.0239 0.0263 0.0248 

0.00878 J 0.00571 J 0.00985 J 0.0105 0.00657 J 0.00566 J 0.00543 J 0.00589 J
0.0177 0.0105 0.0201 0.0302 0.0112 0.0128 0.0112 0.0115 
0.0553 0.0233 0.0418 0.0517 0.0258 0.0301 0.021 0.0232 
0.0781 0.0305 0.0589 0.0746 0.0362 0.0409 0.0297 0.0316 
0.131 0.0509 0.0834 0.103 0.0584 0.0591 0.0458 0.0505 
0.0697 0.0287 0.0474 0.0592 0.0305 0.0334 0.0255 0.0262 
0.0763 0.0306 0.0498 0.0609 0.0319 0.035 0.0256 0.0283 
0.0473 0.0178 0.0366 0.0469 0.0212 0.0241 0.0162 0.0187 
0.0735 0.0271 0.0594 0.0713 0.0352 0.0354 0.0265 0.0306 
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0116 0.0105 0.0137 0.014 0.0106 0.0102 0.0103 0.01 U
0.0422 0.0229 0.0339 0.0399 0.024 0.0246 0.0212 0.0198 
0.0772 0.0396 0.0766 0.088 0.0462 0.0502 0.0381 0.0447 
0.036 0.0116 0.0288 0.0336 0.017 0.0156 0.0118 0.0144 
0.013 0.01 U 0.0123 0.0131 0.01 U 0.01 U 0.01 U 0.01 U
0.0167 0.0139 0.0163 0.0175 0.0141 0.0132 0.0125 0.0126 
0.0267 0.0262 0.0276 0.0279 0.0252 0.0247 0.0239 0.0149 
0.0395 0.0217 0.0366 0.041 0.0259 0.0253 0.022 0.0236 
0.0176 0.01 U 0.0121 0.0142 0.01 U 0.01 U 0.01 U 0.01 U
0.0156 0.01 U 0.0139 0.0146 0.0106 0.01 U 0.01 U 0.01 U
0.0139 0.0126 0.0157 0.0168 0.0132 0.0123 0.0112 0.0105 
0.0193 0.0183 0.0184 0.0191 0.018 0.0184 0.0177 0.012 
0.0297 0.0153 0.0294 0.0323 0.0208 0.0174 0.0158 0.0184 
0.0111 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0122 0.01 U 0.01 U 0.0105 0.01 U 0.01 U 0.01 U 0.01 U
0.0199 0.018 0.0188 0.0195 0.0185 0.0174 0.0176 0.0146 
0.0171 0.01 U 0.016 0.0177 0.0111 0.01 U 0.01 U 0.0102 
0.119 0.044 0.0792 0.0952 0.0499 0.105 0.0414 0.0415 
0.0144 0.00634 J 0.00985 J 0.0141 0.01 U 0.00683 J 0.01 U 0.00591 J

0.00666 J 0.00427 J 0.0057 J 0.00632 J 0.0042 J 0.0045 J 0.00405 J 0.00368 J
0.164 0.0869 0.131 0.16 0.0863 0.101 0.0808 0.0863 
0.0153 0.0126 0.0158 0.0173 0.012 0.0119 0.0121 0.0111 
0.0613 0.0243 0.0388 0.0506 0.0243 0.0279 0.0204 0.0216 
0.049 J 0.0503 0.0581 0.0525 0.0465 J 0.0494 J 0.0465 J 0.0269 J
0.0236 0.00969 J 0.0229 0.0267 0.0133 0.0138 0.0104 0.0125 
0.0912 0.0416 0.0495 0.0596 0.0386 0.0441 0.0372 0.0263 
0.157 0.092 0.143 0.17 0.0938 0.106 0.0856 0.0939 
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Table A-13
Analytical Data for Polycyclic Aromatic Hydrocarbons
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
ID-0016 N 1-Methylnaphthalene 90-12-0 ug/l
ID-0016 N 1-Methylphenanthrene 832-69-9 ug/l
ID-0016 N 2,3,5-Trimethylnaphthalene 2245-38-7 ug/l
ID-0016 N 2,6-Dimethylnaphthalene 581-42-0 ug/l
ID-0016 N 2-Methylnaphthalene 91-57-6 ug/l
ID-0016 N Acenaphthene 83-32-9 ug/l
ID-0016 N Acenaphthylene 208-96-8 ug/l
ID-0016 N Anthracene 120-12-7 ug/l
ID-0016 N Benzo(a)anthracene 56-55-3 ug/l
ID-0016 N Benzo(a)pyrene 50-32-8 ug/l
ID-0016 N Benzo(b)fluoranthene 205-99-2 ug/l
ID-0016 N Benzo(E)pyrene 192-97-2 ug/l
ID-0016 N Benzo(g,h,i)perylene 191-24-2 ug/l
ID-0016 N Benzo(k)fluoranthene 207-08-9 ug/l
ID-0016 N C1-Benzanthracene/chrysenes BACC1 ug/l
ID-0016 N C1-Dibenzothiophenes DTPC1 ug/l
ID-0016 N C1-Fluorenes FLRC1 ug/l
ID-0016 N C1-Phenanthrene/anthracenes PATAC1 ug/l
ID-0016 N C1-Pyrene/fluoranthenes PFLAC1 ug/l
ID-0016 N C2-Benzanthracene/chrysenes BACC2 ug/l
ID-0016 N C2-Dibenzothiophenes DTPC2 ug/l
ID-0016 N C2-Fluorenes FLRC2 ug/l
ID-0016 N C2-NAPHTHALENES NPHC2 ug/l
ID-0016 N C2-Phenanthrene/anthracenes PATAC2 ug/l
ID-0016 N C3-Benzanthracene/chrysenes BACC3 ug/l
ID-0016 N C3-Dibenzothiophenes DTPC3 ug/l
ID-0016 N C3-Fluorenes FLRC3 ug/l
ID-0016 N C3-NAPHTHALENE NPHC3 ug/l
ID-0016 N C3-Phenanthrene/anthracenes PATAC3 ug/l
ID-0016 N C4-Benzanthracene/chrysenes BACC4 ug/l
ID-0016 N C4-Dibenzothiophenes DTPC4 ug/l
ID-0016 N C4-NAPHTHALENE NPHC4 ug/l
ID-0016 N C4-Phenanthrenes/anthracenes PATAC4 ug/l
ID-0016 N Chrysene 218-01-9 ug/l
ID-0016 N Dibenzo(a,h)anthracene 53-70-3 ug/l
ID-0016 N Dibenzothiophene 132-65-0 ug/l
ID-0016 N Fluoranthene 206-44-0 ug/l
ID-0016 N Fluorene 86-73-7 ug/l
ID-0016 N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
ID-0016 N Naphthalene 91-20-3 ug/l
ID-0016 N Perylene 198-55-0 ug/l
ID-0016 N Phenanthrene 85-01-8 ug/l
ID-0016 N Pyrene 129-00-0 ug/l
Notes:

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

Sample ID
Sample Date
Sample Type

12H-TTR2 12H-TTR2 12H-TTR2
12H-CE02-TTR2 12H-CE03-TTR2 12H-CE04-TTR2

3.2 3 3
PR PR PR
3.05 4.13 3.05

12H-CE02-TTR2-AT 12H-CE03-TTR2-BS 12H-CE04-TTR2-AS
12/11/2012 12/11/2012 12/11/2012

FD N N

0.0073 J 0.00721 J 0.012 
0.00656 J 0.00614 J 0.00867 J
0.0039 J 0.00336 J 0.005 J
0.00562 J 0.00629 J 0.0081 J
0.0114 J 0.0135 J 0.0154 J
0.0258 0.0231 0.0271 

0.00641 J 0.00705 J 0.00775 J
0.0127 0.0141 0.0139 
0.0262 0.0285 0.0336 
0.0334 0.0371 0.0493 
0.0483 0.0576 0.0748 
0.0279 0.0282 0.0391 
0.0327 0.029 0.0396 
0.0231 0.0194 0.0271 
0.0338 0.0396 0.0456 
0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.0118 
0.0209 0.0216 0.0287 
0.0478 0.054 0.0575 
0.0155 0.019 0.022 
0.01 U 0.01 U 0.0112 
0.0122 0.0127 0.0145 
0.0145 0.0139 0.0212 
0.0247 0.0261 0.031 
0.01 U 0.01 U 0.01 U
0.01 U 0.0107 0.0118 
0.0107 0.012 0.0139 
0.0119 0.0102 0.0177 
0.0191 0.0219 0.0243 
0.01 U 0.01 U 0.01 U
0.01 U 0.01 U 0.01 U
0.0151 0.0136 0.0193 
0.0109 0.0119 0.0138 
0.045 0.0472 0.062 

0.00817 J 0.00634 J 0.00776 J
0.00367 J 0.00363 J 0.00478 J
0.0907 0.0957 0.106 
0.0113 0.0101 0.0127 
0.0254 0.0245 0.0319 
0.0253 J 0.03 J 0.041 J
0.0141 0.0164 0.0187 
0.0294 0.0277 0.0429 
0.0985 0.103 0.113 
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

11A-T000 11A-T000 11A-T000 11A-T000 11A-T014 11A-T014
11A-CE01-T000 11A-CE02-T000 11A-CE03-T000 11A-CE04-T000 11A-CE01-T014 11A-CE02-T014

4.23 3.96 4.38 3.23 3.04 3.11
PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.44 1.43
11A-CE01-T000-AS 11A-CE02-T000-AS 11A-CE03-T000-AS 11A-CE04-T000-AS 11A-CE01-T014-AS 11A-CE02-T014-AS

8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/16/2011 8/16/2011
N N N N N N

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l 1.9 UJ 2.1 UJ 1.9 UJ 1.9 UJ 2 U 2 UJ
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l 4.8 U 5.2 U 4.9 U 4.8 U 5.1 U 5 U
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N 2-Methylphenol 95-48-7 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l 4.8 U 5.2 U 4.9 U 4.8 U 5.1 U 5 UJ
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l 4.8 U 5.2 U 4.9 U 4.8 U 5.1 U 5 U
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l 4.8 U 5.2 U 4.9 U 4.8 U 5.1 U 5 U
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 4-Methylphenol 106-44-5 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l 4.8 U 5.2 U 4.9 U 4.8 U 5.1 U 5 U
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l 4.8 U 5.2 UJ 4.9 U 4.8 U 5.1 U 5 UJ
SW8270 LL N Acenaphthene 83-32-9 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Acenaphthylene 208-96-8 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Acetophenone 98-86-2 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N Anthracene 120-12-7 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Atrazine 1912-24-9 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N Benzaldehyde 100-52-7 ug/l 0.96 UJ 1 UJ 0.97 UJ 0.95 UJ 1 UJ 1 UJ
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

11A-T000 11A-T000 11A-T000 11A-T000 11A-T014 11A-T014
11A-CE01-T000 11A-CE02-T000 11A-CE03-T000 11A-CE04-T000 11A-CE01-T014 11A-CE02-T014

4.23 3.96 4.38 3.23 3.04 3.11
PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.44 1.43
11A-CE01-T000-AS 11A-CE02-T000-AS 11A-CE03-T000-AS 11A-CE04-T000-AS 11A-CE01-T014-AS 11A-CE02-T014-AS

8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/16/2011 8/16/2011
N N N N N N

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l 1.9 U 2.1 U 1.9 U 1.9 U 2 U 2 U
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l 0.96 U 1 U 0.97 U 0.95 U 0.16 J 1 U
SW8270 LL N Caprolactam 105-60-2 ug/l 4.8 U 5.2 U 4.9 U 4.8 U 5.1 U 5 U
SW8270 LL N Carbazole 86-74-8 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Chrysene 218-01-9 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Dibenzofuran 132-64-9 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N Diethylphthalate 84-66-2 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N Dimethylphthalate 131-11-3 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l 0.96 U 1 U 0.19 J 0.95 U 1 U 1 U
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N Fluoranthene 206-44-0 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.06 J 0.025 J
SW8270 LL N Fluorene 86-73-7 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N Hexachloroethane 67-72-1 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Isophorone 78-59-1 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N Naphthalene 91-20-3 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Nitrobenzene 98-95-3 ug/l 1.9 U 2.1 U 1.9 U 1.9 U 2 U 2 U
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N Pentachlorophenol 87-86-5 ug/l 0.96 U 1 U 0.97 U 0.95 U 1 U 1 U
SW8270 LL N Phenanthrene 85-01-8 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Phenol 108-95-2 ug/l 0.19 U 0.21 U 0.19 U 0.19 U 0.2 U 0.2 U
SW8270 LL N Pyrene 129-00-0 ug/l 0.19 U 0.21 UJ 0.19 U 0.19 U 0.079 J 0.035 J
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

11A-T014 11A-T014 11A-T102 11A-T102 11A-T102 11A-T102
11A-CE03-T014 11A-CE04-T014 11A-CE01-T102 11A-CE02-T102 11A-CE03-T102 11A-CE04-T102

3.1 2.91 3.23 3.01 3.14 2.97
PR PR PR PR PR PR

1.43 1.43 10.21 10.21 10.21 10.21
11A-CE03-T014-AS 11A-CE04-T014-AS 11A-CE01-T102-AS 11A-CE02-T102-AS 11A-CE03-T102-AS 11A-CE04-T102-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N

0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
2 UJ 2 UJ 2.1 U 2.2 UJ 1.9 UJ 1.9 UJ
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
4.9 U 5 U 5.2 U 5.4 U 4.8 U 4.8 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
4.9 UJ 5 UJ 5.2 U 5.4 UJ 4.8 UJ 4.8 UJ
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 UJ 0.95 U 0.95 U
4.9 U 5 U 5.2 U 5.4 U 4.8 U 4.8 U
4.9 U 5 U 5.2 U 5.4 U 4.8 U 4.8 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
4.9 U 5 U 5.2 U 5.4 U 4.8 U 4.8 U
4.9 UJ 5 UJ 5.2 U 5.4 UJ 4.8 UJ 4.8 UJ
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 UJ 0.99 UJ 1 UJ 1.1 UJ 0.95 UJ 0.95 UJ
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.076 J
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.1 J
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.073 J
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.16 J
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

11A-T014 11A-T014 11A-T102 11A-T102 11A-T102 11A-T102
11A-CE03-T014 11A-CE04-T014 11A-CE01-T102 11A-CE02-T102 11A-CE03-T102 11A-CE04-T102

3.1 2.91 3.23 3.01 3.14 2.97
PR PR PR PR PR PR

1.43 1.43 10.21 10.21 10.21 10.21
11A-CE03-T014-AS 11A-CE04-T014-AS 11A-CE01-T102-AS 11A-CE02-T102-AS 11A-CE03-T102-AS 11A-CE04-T102-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N

0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
2 U 2 U 2.1 U 2.2 U 1.9 U 1.9 U

0.98 U 0.27 J 1 U 1.1 U 0.38 J 0.95 U
4.9 U 5 U 5.2 U 5.4 U 4.8 U 4.8 U
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.097 J
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.2 U 0.11 J 0.065 J 0.053 J 0.05 J 0.15 J
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
0.98 U 0.99 U 1 U 1.1 UJ 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.2 
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
2 U 2 U 2.1 U 2.2 U 1.9 U 1.9 U

0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.98 U 0.99 U 1 U 1.1 U 0.95 U 0.95 U
0.2 U 0.2 U 0.073 J 0.22 U 0.19 U 0.074 J
0.2 U 0.2 U 0.21 U 0.22 U 0.19 U 0.19 U
0.2 U 0.081 J 0.094 J 0.062 J 0.063 J 0.19 
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR2 11A-TTR2
11A-CE01-TTR1 11A-CE02-TTR1 11A-CE03-TTR1 11A-CE04-TTR1 11A-CE01-TTR2 11A-CE02-TTR2

2.97 3.05 3.07 2.73 2.99 2.89
PR PR PR PR PR PR

6.66 6.66 6.66 6.66 4.24 4.24
11A-CE01-TTR1-AS 11A-CE02-TTR1-AS 11A-CE03-TTR1-AS 11A-CE04-TTR1-AS 11A-CE01-TTR2-AS 11A-CE02-TTR2-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N

0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
1.9 U 1.9 UJ 1.9 UJ 1.9 UJ 2 U 2 UJ

0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
4.8 U 4.8 U 4.9 U 4.9 U 4.9 U 5 U

0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
4.8 U 4.8 UJ 4.9 U 4.9 UJ 4.9 U 5 UJ

0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
4.8 U 4.8 U 4.9 U 4.9 U 4.9 U 5 U
4.8 U 4.8 U 4.9 U 4.9 U 4.9 U 5 U

0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
4.8 U 4.8 U 4.9 U 4.9 U 4.9 U 5 U
4.8 U 4.8 UJ 4.9 U 4.9 UJ 4.9 U 5 UJ

0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 UJ 0.96 UJ 0.97 UJ 0.97 UJ 0.98 UJ 0.99 UJ
0.052 J 0.065 J 0.19 U 0.19 U 0.2 U 0.2 U
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.19 U 0.19 U 0.19 U 0.14 J 0.2 U 0.2 U
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR2 11A-TTR2
11A-CE01-TTR1 11A-CE02-TTR1 11A-CE03-TTR1 11A-CE04-TTR1 11A-CE01-TTR2 11A-CE02-TTR2

2.97 3.05 3.07 2.73 2.99 2.89
PR PR PR PR PR PR

6.66 6.66 6.66 6.66 4.24 4.24
11A-CE01-TTR1-AS 11A-CE02-TTR1-AS 11A-CE03-TTR1-AS 11A-CE04-TTR1-AS 11A-CE01-TTR2-AS 11A-CE02-TTR2-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N

0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
1.9 U 1.9 U 1.9 U 1.9 U 2 U 2 U

0.95 U 0.18 J 0.21 J 0.97 U 0.98 U 0.99 U
4.8 U 4.8 U 4.9 U 4.9 U 4.9 U 5 U

0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.065 J 0.057 J 0.19 U 0.19 U 0.2 U 0.2 U
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.32 J 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.089 J 0.079 J 0.046 J 0.16 J 0.073 J 0.07 J
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.19 U 0.19 U 0.19 U 0.19 U 0.023 J 0.2 U
1.9 U 1.9 U 1.9 U 1.9 U 2 U 2 U

0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.95 U 0.96 U 0.97 U 0.97 U 0.98 U 0.99 U
0.063 J 0.053 J 0.051 J 0.079 J 0.053 J 0.2 U
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U 0.2 U
0.11 J 0.13 J 0.072 J 0.15 J 0.088 J 0.072 J
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

11A-TTR2 11A-TTR2 11A-TTR2 12C-T000 12C-T000 12C-T000
11A-CE02-TTR2 11A-CE03-TTR2 11A-CE04-TTR2 12C-CE11-T000 12C-CE12-T000 12C-CE20-T000

2.89 2.97 2.8 3 3 3
PR PR PR PR PR PR

4.24 4.24 4.24 -0.06 -0.06 -0.06
11A-CE02-TTR2-AT 11A-CE03-TTR2-AS 11A-CE04-TTR2-AS 12C-CE11-T000-AS 12C-CE12-T000-AS 12C-CE20-T000-AS

8/16/2011 8/16/2011 8/16/2011 2/27/2013 2/27/2013 2/28/2013
FD N N N N N

0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
2 UJ 2 UJ 1.9 UJ 1.9 U 2 U 1.9 UJ
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 UJ
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
4.9 U 5 U 4.8 U 4.8 U 5 UJ 4.9 UJ
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.2 U 0.2 U 0.02 J 0.19 U 0.2 U 0.19 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
4.9 U 5 UJ 4.8 UJ 4.8 U 5 U 4.9 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
4.9 U 5 U 4.8 U 4.8 U 5 U 4.9 U
4.9 U 5 U 4.8 U 4.8 U 5 U 4.9 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
4.9 U 5 U 4.8 U 4.8 U 5 U 4.9 U
4.9 U 5 UJ 4.8 UJ 4.8 U 5 U 4.9 UJ
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.98 UJ 0.99 UJ 0.95 UJ 0.96 UJ 0.99 UJ 0.97 U
0.2 U 0.2 U 0.12 J 0.19 U 0.2 U 0.19 U
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
0.2 U 0.2 U 0.11 J 0.19 U 0.2 U 0.19 U
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

11A-TTR2 11A-TTR2 11A-TTR2 12C-T000 12C-T000 12C-T000
11A-CE02-TTR2 11A-CE03-TTR2 11A-CE04-TTR2 12C-CE11-T000 12C-CE12-T000 12C-CE20-T000

2.89 2.97 2.8 3 3 3
PR PR PR PR PR PR

4.24 4.24 4.24 -0.06 -0.06 -0.06
11A-CE02-TTR2-AT 11A-CE03-TTR2-AS 11A-CE04-TTR2-AS 12C-CE11-T000-AS 12C-CE12-T000-AS 12C-CE20-T000-AS

8/16/2011 8/16/2011 8/16/2011 2/27/2013 2/27/2013 2/28/2013
FD N N N N N

0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
2 U 2 U 1.9 U 1.9 U 2 U 1.9 U

0.98 U 0.99 U 0.95 U 0.81 J 0.99 U 0.97 U
4.9 U 5 U 4.8 U 4.8 U 5 U 4.9 U
0.2 U 0.2 U 0.036 J 0.19 U 0.2 U 0.19 U
0.2 U 0.2 U 0.13 J 0.19 U 0.2 U 0.19 U
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.98 U 0.99 U 0.41 J 0.17 J 0.15 J 0.31 J
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.98 U 0.99 U 0.16 J 0.96 U 0.99 U 0.97 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.065 J 0.071 J 0.18 J 0.054 J 0.052 J 0.064 J
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 UJ 0.97 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.2 U 0.2 U 0.045 J 0.19 U 0.029 J 0.19 U
2 U 2 U 1.9 U 1.9 U 2 U 1.9 U

0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.98 U 0.99 U 0.95 U 0.96 U 0.99 U 0.97 U
0.2 U 0.2 U 0.1 J 0.19 U 0.055 J 0.051 J
0.2 U 0.2 U 0.19 U 0.19 U 0.2 U 0.19 U

0.066 J 0.085 J 0.19 0.044 J 0.044 J 0.075 J
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12C-T000 12C-T014 12C-T014 12C-T014 12C-T014 12C-T102
12C-CE21-T000 12C-CE11-T014 12C-CE12-T014 12C-CE20-T014 12C-CE21-T014 12C-CE11-T102

3 3 3 3 3 3
PR PR PR PR PR PR

-0.06 1.43 1.43 1.43 1.43 10.21
12C-CE21-T000-AS 12C-CE11-T014-AS 12C-CE12-T014-AS 12C-CE20-T014-AS 12C-CE21-T014-AS 12C-CE11-T102-AS

3/4/2013 2/27/2013 2/27/2013 2/28/2013 3/4/2013 2/27/2013
N N N N N N

0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
1.9 UJ 2 U 2 U 2 U 1.9 U 2.1 U
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
0.96 UJ 0.98 U 1 U 0.99 U 0.95 U 1 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
4.8 UJ 4.9 U 5 U 5 UJ 4.8 UJ 5.2 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.017 J
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
4.8 U 4.9 U 5 U 5 U 4.8 U 5.2 U

0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
4.8 U 4.9 U 5 U 5 U 4.8 U 5.2 U
4.8 U 4.9 U 5 U 5 U 4.8 U 5.2 U

0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
4.8 U 4.9 U 5 U 5 U 4.8 U 5.2 U
4.8 UJ 4.9 U 5 U 5 UJ 4.8 UJ 5.2 U
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.19 U 0.2 U 0.2 U 0.2 U 0.019 J 0.019 J
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.96 UJ 0.98 UJ 1 UJ 0.99 U 0.95 UJ 1 UJ
0.19 U 0.2 U 0.2 U 0.027 J 0.052 J 0.077 J
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.072 J
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.067 J
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

12C-T000 12C-T014 12C-T014 12C-T014 12C-T014 12C-T102
12C-CE21-T000 12C-CE11-T014 12C-CE12-T014 12C-CE20-T014 12C-CE21-T014 12C-CE11-T102

3 3 3 3 3 3
PR PR PR PR PR PR

-0.06 1.43 1.43 1.43 1.43 10.21
12C-CE21-T000-AS 12C-CE11-T014-AS 12C-CE12-T014-AS 12C-CE20-T014-AS 12C-CE21-T014-AS 12C-CE11-T102-AS

3/4/2013 2/27/2013 2/27/2013 2/28/2013 3/4/2013 2/27/2013
N N N N N N

0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
1.9 U 2 U 2 U 2 U 1.9 U 2.1 U

0.96 U 0.55 J 1 U 0.99 U 0.95 U 0.77 J
4.8 U 4.9 U 5 U 5 U 4.8 U 5.2 U

0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
0.19 U 0.2 U 0.2 U 0.035 J 0.068 J 0.079 J
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.27 J 0.14 J 0.15 J 0.14 J 0.23 J 1 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.96 U 0.98 U 0.16 J 0.99 U 0.95 U 1 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.19 U 0.042 J 0.2 U 0.092 J 0.12 J 0.19 J
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.043 J
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
1.9 U 2 U 2 U 2 U 1.9 U 2.1 U

0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.96 U 0.98 U 1 U 0.99 U 0.95 U 1 U
0.19 U 0.2 U 0.2 U 0.059 J 0.061 J 0.11 J
0.19 U 0.2 U 0.2 U 0.2 U 0.19 U 0.21 U
0.19 U 0.044 J 0.2 U 0.068 J 0.092 J 0.16 J
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12C-T102 12C-T102 12C-T102 12D-T000 12D-T000 12D-T000
12C-CE12-T102 12C-CE20-T102 12C-CE21-T102 12D-CE01-T000 12D-CE02-T000 12D-CE03-T000

3 3 3 3.02 3.09 3.05
PR PR PR PR PR PR

10.21 10.22 10.22 -0.06 -0.06 -0.06
12C-CE12-T102-AS 12C-CE20-T102-AS 12C-CE21-T102-AS 12D-CE01-T000-AS 12D-CE02-T000-AS 12D-CE03-T000-AS

2/27/2013 2/28/2013 3/4/2013 3/27/2012 3/27/2012 3/27/2012
N N N N N N

1 U 0.97 U 0.98 U  R 0.99 U 0.97 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U
2 U 1.9 U 2 UJ  R 2 U 1.9 U

0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
1 U 0.97 U 0.98 UJ  R 0.99 U 0.97 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U

0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U

5.1 U 4.9 UJ 4.9 UJ  R 5 UJ 4.9 UJ
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U

0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U

0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U

5.1 U 4.9 U 4.9 U  R 5 UJ 4.9 UJ
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U

5.1 U 4.9 U 4.9 U  R 5 U 4.9 U
5.1 U 4.9 U 4.9 U  R 5 U 4.9 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U

5.1 U 4.9 U 4.9 U  R 5 U 4.9 U
5.1 U 4.9 UJ 4.9 UJ  R 5 U 4.9 U
0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U

0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
1 U 0.97 U 0.98 U  R 0.99 UJ 0.97 UJ
1 U 0.97 U 0.98 UJ  R 0.99 U 0.97 U

0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U

Page 11 of 34 AECOM

Final

July 2017



Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

12C-T102 12C-T102 12C-T102 12D-T000 12D-T000 12D-T000
12C-CE12-T102 12C-CE20-T102 12C-CE21-T102 12D-CE01-T000 12D-CE02-T000 12D-CE03-T000

3 3 3 3.02 3.09 3.05
PR PR PR PR PR PR

10.21 10.22 10.22 -0.06 -0.06 -0.06
12C-CE12-T102-AS 12C-CE20-T102-AS 12C-CE21-T102-AS 12D-CE01-T000-AS 12D-CE02-T000-AS 12D-CE03-T000-AS

2/27/2013 2/28/2013 3/4/2013 3/27/2012 3/27/2012 3/27/2012
N N N N N N

1 U 0.97 U 0.98 U  R 0.99 U 0.97 U
0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
2 U 1.9 U 2 U  R 2 U 1.9 U

0.19 J 0.97 U 0.98 U  R 0.99 U 0.97 U
5.1 UJ 4.9 U 4.9 U  R 5 UJ 4.9 UJ
0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U
1 U 0.2 J 0.98 U  R 0.99 U 0.97 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U

0.092 J 0.095 J 0.2 U  R 0.023 J 0.019 J
0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
1 UJ 0.97 U 0.98 U  R  R  R
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U

0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U

0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
2 U 1.9 U 2 U  R 2 U 1.9 U

0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U
1 U 0.97 U 0.98 U  R 0.99 U 0.97 U

0.084 J 0.052 J 0.2 U  R 0.2 U 0.19 U
0.2 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.2 U 0.063 J 0.2 U  R 0.018 J 0.021 J

Page 12 of 34 AECOM

Final

July 2017



Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12D-T000 12D-T014 12D-T014 12D-T014 12D-T014 12D-T102
12D-CE04-T000 12D-CE01-T014 12D-CE02-T014 12D-CE03-T014 12D-CE04-T014 12D-CE01-T102

3 2.92 2.97 2.92 2.93 3.02
PR PR PR PR PR PR

-0.06 1.43 1.43 1.43 1.43 10.21
12D-CE04-T000-AS 12D-CE01-T014-AS 12D-CE02-T014-AS 12D-CE03-T014-AS 12D-CE04-T014-AS 12D-CE01-T102-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/26/2012
N N N N N N

 R 0.96 U  R 0.96 U 0.054 J 1 U
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 1.9 U  R 1.9 U 1.9 U 2 U
 R 0.19 U  R 0.19 U 0.19 U 0.2 U
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.96 U  R 0.96 U 0.97 U 1 UJ
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.19 U  R 0.19 U 0.19 U 0.2 UJ
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 4.8 UJ  R 4.8 UJ 4.9 UJ 5.1 U
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.96 U  R 0.96 U 0.092 J 1 U
 R 0.19 U  R 0.19 U 0.19 U 0.2 U
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.19 U  R 0.19 U 0.028 J 0.2 U
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 4.8 UJ  R 4.8 UJ 4.9 UJ 5.1 U
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.96 U  R 0.96 U 0.97 U 1 UJ
 R 4.8 U  R 4.8 U 4.9 U 5.1 U
 R 4.8 U  R 4.8 U 4.9 U 5.1 U
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.96 U  R 0.96 U 0.11 J 1 U
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.96 U  R 0.96 U 0.14 J 1 U
 R 4.8 U  R 4.8 U 4.9 U 5.1 U
 R 4.8 U  R 4.8 U 4.9 U 5.1 U
 R 0.19 U  R 0.19 U 0.051 J 0.2 U
 R 0.19 U  R 0.19 U 0.044 J 0.2 U
 R 0.96 U  R 0.96 U 0.1 J 1 U
 R 0.19 U  R 0.19 U 0.19 U 0.2 UJ
 R 0.96 UJ  R 0.96 UJ 0.97 UJ 1 U
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.19 U  R 0.19 U 0.19 U 0.29 J
 R 0.19 U  R 0.19 U 0.19 U 0.21 J
 R 0.19 U  R 0.19 U 0.19 U 0.36 J
 R 0.19 U  R 0.19 U 0.19 U 0.44 
 R 0.19 U  R 0.19 U 0.19 U 0.38 J
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

12D-T000 12D-T014 12D-T014 12D-T014 12D-T014 12D-T102
12D-CE04-T000 12D-CE01-T014 12D-CE02-T014 12D-CE03-T014 12D-CE04-T014 12D-CE01-T102

3 2.92 2.97 2.92 2.93 3.02
PR PR PR PR PR PR

-0.06 1.43 1.43 1.43 1.43 10.21
12D-CE04-T000-AS 12D-CE01-T014-AS 12D-CE02-T014-AS 12D-CE03-T014-AS 12D-CE04-T014-AS 12D-CE01-T102-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/26/2012
N N N N N N

 R 0.96 U  R 0.96 U 0.13 J 1 U
 R 0.19 U  R 0.19 U 0.19 U 0.2 U
 R 1.9 U  R 1.9 U 1.9 U 2 U
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 4.8 UJ  R 4.8 UJ 4.9 UJ 5.1 U
 R 0.19 U  R 0.19 U 0.037 J 0.2 U
 R 0.19 U  R 0.19 U 0.19 U 0.37 J
 R 0.19 U  R 0.19 U 0.19 U 0.36 J
 R 0.96 U  R 0.96 U 0.061 J 1 UJ
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.96 U  R 0.96 U 0.97 U 1 UJ
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.05 J  R 0.035 J 0.075 J 0.055 J
 R 0.19 U  R 0.19 U 0.067 J 0.2 U
 R 0.19 U  R 0.19 U 0.19 U 0.2 UJ
 R 0.19 U  R 0.19 U 0.19 U 0.2 U
 R  R  R  R  R 1 UJ
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.19 U  R 0.19 U 0.19 U 0.39 J
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.19 U  R 0.19 U 0.19 U 0.2 U
 R 1.9 U  R 1.9 U 1.9 U 2 U
 R 0.19 U  R 0.19 U 0.19 U 0.2 U
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.96 U  R 0.96 U 0.97 U 1 U
 R 0.041 J  R 0.19 U 0.086 J 0.2 U
 R 0.19 U  R 0.19 U 0.19 U 0.2 U
 R 0.057 J  R 0.031 J 0.075 J 0.078 J
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12D-T102 12D-T102 12D-T102 12D-TTR1 12D-TTR1 12D-TTR1
12D-CE02-T102 12D-CE03-T102 12D-CE04-T102 12D-CE01-TTR1 12D-CE02-TTR1 12D-CE02-TTR1

3.1 3.03 2.98 3.08 2.97 2.97
PR PR PR PR PR PR

10.22 10.21 10.21 3.35 6.48 6.48
12D-CE02-T102-AS 12D-CE03-T102-AS 12D-CE04-T102-AS 12D-CE01-TTR1-AS 12D-CE02-TTR1-AS 12D-CE02-TTR1-AT

3/26/2012 3/26/2012 3/26/2012 3/27/2012 3/27/2012 3/27/2012
N N N N N FD

0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
1.9 U 1.9 U 2 U  R 2 U 1.9 U

0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
4.8 U 4.9 U 5 U  R 5.1 UJ 4.8 UJ

0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
4.8 U 4.9 U 5 U  R 5.1 UJ 4.8 UJ

0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
4.8 U 4.9 U 5 U  R 5.1 U 4.8 U
4.8 U 4.9 U 5 U  R 5.1 U 4.8 U

0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
4.8 U 4.9 U 5 U  R 5.1 U 4.8 U
4.8 U 4.9 U 5 U  R 5.1 U 4.8 U

0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.96 U 0.97 U 0.99 U  R 1 UJ 0.96 UJ
0.56 J 0.97 U 0.99 U  R 1 U 0.96 U
0.19 U 0.055 J 0.2 U  R 0.2 U 0.19 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

12D-T102 12D-T102 12D-T102 12D-TTR1 12D-TTR1 12D-TTR1
12D-CE02-T102 12D-CE03-T102 12D-CE04-T102 12D-CE01-TTR1 12D-CE02-TTR1 12D-CE02-TTR1

3.1 3.03 2.98 3.08 2.97 2.97
PR PR PR PR PR PR

10.22 10.21 10.21 3.35 6.48 6.48
12D-CE02-T102-AS 12D-CE03-T102-AS 12D-CE04-T102-AS 12D-CE01-TTR1-AS 12D-CE02-TTR1-AS 12D-CE02-TTR1-AT

3/26/2012 3/26/2012 3/26/2012 3/27/2012 3/27/2012 3/27/2012
N N N N N FD

0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
1.9 U 1.9 U 2 U  R 2 U 1.9 U

0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
4.8 U 4.9 U 5 U  R 5.1 UJ 4.8 UJ

0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.19 U 0.062 J 0.2 U  R 0.2 U 0.19 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.19 U 0.11 J 0.2 U  R 0.049 J 0.043 J
0.19 U 0.042 J 0.2 U  R 0.2 U 0.19 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.96 U 0.97 U 0.99 U  R  R  R
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.02 J
1.9 U 1.9 U 2 U  R 2 U 1.9 U

0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.96 U 0.97 U 0.99 U  R 1 U 0.96 U
0.19 U 0.15 J 0.2 U  R 0.2 U 0.19 U
0.19 U 0.19 U 0.2 U  R 0.2 U 0.19 U
0.19 U 0.13 J 0.2 U  R 0.052 J 0.049 J
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12D-TTR1 12D-TTR1 12D-TTR2 12D-TTR2 12D-TTR2 12D-TTR2
12D-CE03-TTR1 12D-CE04-TTR1 12D-CE01-TTR2 12D-CE02-TTR2 12D-CE02-TTR2 12D-CE03-TTR2

2.89 2.98 3.03 3.01 3.01 2.98
PR PR PR PR PR PR

7.68 6.48 3.35 3.8 3.8 4.25
12D-CE03-TTR1-AS 12D-CE04-TTR1-AS 12D-CE01-TTR2-AS 12D-CE02-TTR2-AS 12D-CE02-TTR2-AT 12D-CE03-TTR2-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012
N N N N FD N

0.97 U  R 1.1 U  R 0.98 U  R
0.97 U  R 1.1 U  R 0.98 U  R
1.9 U  R 2.2 U  R 2 U  R

0.19 U  R 0.22 U  R 0.2 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.19 U  R 0.22 U  R 0.2 U  R
0.97 U  R 1.1 U  R 0.98 U  R
4.9 UJ  R 5.4 U  R 4.9 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.19 U  R 0.22 U  R 0.2 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.19 U  R 0.22 U  R 0.2 U  R
0.97 U  R 1.1 U  R 0.98 U  R
4.9 UJ  R 5.4 U  R 4.9 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.97 U  R 1.1 U  R 0.98 U  R
4.9 U  R 5.4 U  R 4.9 U  R
4.9 U  R 5.4 U  R 4.9 U  R

0.97 U  R 1.1 U  R 0.98 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.97 U  R 1.1 U  R 0.98 U  R
4.9 U  R 5.4 U  R 4.9 U  R
4.9 U  R 5.4 U  R 4.9 U  R

0.19 U  R 0.017 J  R 0.019 J  R
0.19 U  R 0.22 U  R 0.2 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.19 U  R 0.22 U  R 0.2 U  R
0.97 UJ  R 1.1 U  R 0.98 U  R
0.97 U  R 0.64 J  R 0.98 U  R
0.19 U  R 0.22 U  R 0.2 U  R
0.19 U  R 0.22 U  R 0.2 U  R
0.19 U  R 0.22 U  R 0.2 U  R
0.19 U  R 0.22 U  R 0.2 U  R
0.19 U  R 0.22 U  R 0.2 U  R
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

12D-TTR1 12D-TTR1 12D-TTR2 12D-TTR2 12D-TTR2 12D-TTR2
12D-CE03-TTR1 12D-CE04-TTR1 12D-CE01-TTR2 12D-CE02-TTR2 12D-CE02-TTR2 12D-CE03-TTR2

2.89 2.98 3.03 3.01 3.01 2.98
PR PR PR PR PR PR

7.68 6.48 3.35 3.8 3.8 4.25
12D-CE03-TTR1-AS 12D-CE04-TTR1-AS 12D-CE01-TTR2-AS 12D-CE02-TTR2-AS 12D-CE02-TTR2-AT 12D-CE03-TTR2-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012
N N N N FD N

0.97 U  R 1.1 U  R 0.98 U  R
0.19 U  R 0.22 U  R 0.2 U  R
1.9 U  R 2.2 U  R 2 U  R

0.97 U  R 1.1  R 0.36 J  R
4.9 UJ  R 5.4 U  R 4.9 U  R
0.19 U  R 0.22 U  R 0.2 U  R
0.19 U  R 0.22 U  R 0.2 U  R
0.19 U  R 0.22 U  R 0.2 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.018 J  R 0.041 J  R 0.035 J  R
0.19 U  R 0.22 U  R 0.2 U  R
0.19 U  R 0.22 U  R 0.2 U  R
0.19 U  R 0.22 U  R 0.2 U  R

 R  R  R  R  R  R
0.97 U  R 1.1 U  R 0.98 U  R
0.19 U  R 0.22 U  R 0.2 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.19 U  R 0.22 U  R 0.2 U  R
1.9 U  R 2.2 U  R 2 U  R

0.19 U  R 0.22 U  R 0.2 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.97 U  R 1.1 U  R 0.98 U  R
0.19 U  R 0.22 U  R 0.043 J  R
0.19 U  R 0.22 U  R 0.2 U  R
0.024 J  R 0.058 J  R 0.047 J  R
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12D-TTR2 12G-T000 12G-T000 12G-T000 12G-T000 12G-T014
12D-CE04-TTR2 12G-CE01-T000 12G-CE02-T000 12G-CE03-T000 12G-CE04-T000 12G-CE01-T014

2.95 2.95 3.04 2.9 3.05 3.1
PR PR PR PR PR PR
3.8 -0.06 -0.06 -0.06 -0.06 1.43

12D-CE04-TTR2-AS 12G-CE01-T000-AS 12G-CE02-T000-AS 12G-CE03-T000-AS 12G-CE04-T000-AS 12G-CE01-T014-AS
3/27/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012

N N N N N N

1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U

0.42 J 2 UJ 1.9 UJ 1.9 U 1.9 U 1.9 UJ
0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U

0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
5 UJ 4.9 U 4.8 U 4.7 U 4.8 U 4.7 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U

0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U

0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
5 UJ 4.9 U 4.8 U 4.7 U 4.8 U 4.7 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
5 U 4.9 U 4.8 U 4.7 U 4.8 U 4.7 U
5 U 4.9 U 4.8 U 4.7 U 4.8 U 4.7 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
5 U 4.9 U 4.8 U 4.7 U 4.8 U 4.7 U
5 U 4.9 U 4.8 U 4.7 U 4.8 U 4.7 U

0.2 U 0.058 J 0.19 U 0.19 U 0.19 U 0.19 U
0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U

0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U
1 UJ 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U

0.2 U 0.2 U 0.19 U 0.19 U 0.038 J 0.043 J
0.2 U 0.2 U 0.19 U 0.19 U 0.037 J 0.033 J
0.2 U 0.2 U 0.19 U 0.19 U 0.054 J 0.061 J
0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.057 J
0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.057 J
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

12D-TTR2 12G-T000 12G-T000 12G-T000 12G-T000 12G-T014
12D-CE04-TTR2 12G-CE01-T000 12G-CE02-T000 12G-CE03-T000 12G-CE04-T000 12G-CE01-T014

2.95 2.95 3.04 2.9 3.05 3.1
PR PR PR PR PR PR
3.8 -0.06 -0.06 -0.06 -0.06 1.43

12D-CE04-TTR2-AS 12G-CE01-T000-AS 12G-CE02-T000-AS 12G-CE03-T000-AS 12G-CE04-T000-AS 12G-CE01-T014-AS
3/27/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012

N N N N N N

1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U
2 U 2 U 2.5 U 1.9 U 1.9 U 1.9 U
1 U 0.17 J 0.17 J 0.94 U 0.95 U 0.94 U
5 UJ 4.9 U 4.8 U 4.7 U 4.8 U 4.7 U
0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U
0.2 U 0.2 U 0.19 U 0.19 U 0.038 J 0.055 J
0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.054 J
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U

0.064 J 0.06 J 0.026 J 0.015 J 0.048 J 0.023 J
0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U
0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U
0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U

 R 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U

0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.055 J
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U

0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U
2 U 2 U 1.9 U 1.9 U 1.9 U 1.9 U

0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U
1 U 0.98 U 0.95 U 0.94 U 0.95 U 0.94 U

0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U
0.2 U 0.2 U 0.19 U 0.19 U 0.19 U 0.19 U

0.067 J 0.068 J 0.048 J 0.037 J 0.083 J 0.044 J
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12G-T014 12G-T014 12G-T014 12G-T102 12G-T102 12G-T102
12G-CE02-T014 12G-CE03-T014 12G-CE04-T014 12G-CE01-T102 12G-CE02-T102 12G-CE03-T102

3.35 2.98 3.13 3.21 2.94 3.02
PR PR PR PR PR PR

1.43 1.44 1.43 10.21 10.21 10.21
12G-CE02-T014-AS 12G-CE03-T014-AS 12G-CE04-T014-AS 12G-CE01-T102-AS 12G-CE02-T102-AS 12G-CE03-T102-AS

8/29/2012 8/29/2012 8/29/2012 8/30/2012 8/30/2012 8/30/2012
N N N N N N

0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
2 UJ 1.9 UJ 1.9 U 2 U 2.1 U 2 U
0.2 U 0.19 U 0.19 U 0.2 U 0.21 U 0.2 U

0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.2 U 0.19 U 0.19 U 0.2 U 0.21 U 0.2 U

0.99 U 0.94 U 0.96 U 0.13 J 0.2 J 1 U
5 U 4.7 U 4.8 U 4.9 U 5.2 U 5.1 U

0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.2 U 0.19 U 0.19 U 0.2 U 0.21 U 0.2 U

0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.2 U 0.19 U 0.19 U 0.084 J 0.14 J 0.098 J

0.99 U 0.94 U 0.96 U 0.98 U 0.15 J 1 U
5 U 4.7 U 4.8 U 4.9 U 5.2 U 5.1 U

0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.99 U 0.94 U 0.96 U 0.98 UJ 1 U 1 U

5 U 4.7 U 4.8 U 4.9 U 5.2 U 5.1 U
5 U 4.7 U 4.8 U 4.9 U 5.2 U 5.1 U

0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.99 U 0.94 U 0.96 U 0.2 J 0.11 J 1 U

5 U 4.7 U 4.8 U 4.9 U 5.2 U 5.1 U
5 U 4.7 U 4.8 U 4.9 U 5.2 U 5.1 U

0.2 U 0.19 U 0.19 U 0.2 U 0.079 J 0.056 J
0.2 U 0.19 U 0.19 U 0.2 U 0.21 U 0.2 U

0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.2 U 0.19 U 0.19 U 0.2 U 0.21 U 0.2 U

0.99 U 0.94 U 0.96 U 0.98 U 1 UJ 1 UJ
0.99 U 0.94 U 0.96 U 0.98 U 0.52 J 1 UJ
0.2 U 0.19 U 0.19 U 0.2 U 0.088 J 0.2 U
0.2 U 0.19 U 0.022 J 0.2 U 0.037 J 0.2 U
0.2 U 0.19 U 0.039 J 0.2 U 0.11 J 0.2 U
0.2 U 0.19 U 0.19 U 0.2 U 0.066 J 0.2 U
0.2 U 0.19 U 0.19 U 0.2 U 0.21 U 0.2 U
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

12G-T014 12G-T014 12G-T014 12G-T102 12G-T102 12G-T102
12G-CE02-T014 12G-CE03-T014 12G-CE04-T014 12G-CE01-T102 12G-CE02-T102 12G-CE03-T102

3.35 2.98 3.13 3.21 2.94 3.02
PR PR PR PR PR PR

1.43 1.44 1.43 10.21 10.21 10.21
12G-CE02-T014-AS 12G-CE03-T014-AS 12G-CE04-T014-AS 12G-CE01-T102-AS 12G-CE02-T102-AS 12G-CE03-T102-AS

8/29/2012 8/29/2012 8/29/2012 8/30/2012 8/30/2012 8/30/2012
N N N N N N

0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.2 U 0.19 U 0.19 U 0.2 U 0.21 U 0.2 U
3.4 1.9 U 1.9 U 1.8 J 2.1 U 3.9 

0.99 U 0.94 U 0.96 U 0.98 U 0.26 J 1 U
5 U 1.7 J 4.8 U 4.9 U 5.2 U 5.1 U

0.2 U 0.19 U 0.19 U 0.2 U 0.21 U 0.2 U
0.2 U 0.19 U 0.19 U 0.2 U 0.09 J 0.2 U
0.2 U 0.19 U 0.19 U 0.2 U 0.21 U 0.2 U

0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.99 U 0.94 U 0.96 U 0.98 U 1 U 0.15 J
0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.037 J 0.024 J 0.044 J 0.024 J 0.14 J 0.041 J
0.2 U 0.19 U 0.19 U 0.2 U 0.046 J 0.2 U
0.2 U 0.19 U 0.19 U 0.2 U 0.21 U 0.2 U
0.2 U 0.19 U 0.19 U 0.2 U 0.21 U 0.2 U

0.99 U 0.94 U 0.96 U 0.98 UJ 1 UJ 1 UJ
0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.2 U 0.19 U 0.19 U 0.2 U 0.053 J 0.2 U

0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.2 U 0.19 U 0.19 U 0.8 1.1 0.88 
2 U 1.9 U 1.9 U 2 U 2.1 U 2 U

0.2 U 0.19 U 0.19 U 0.2 U 0.21 U 0.2 U
0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.99 U 0.94 U 0.96 U 0.98 U 1 U 1 U
0.2 U 0.067 J 0.19 U 0.054 J 0.1 J 0.2 U
0.2 U 0.19 U 0.19 U 0.2 U 0.21 U 0.2 U

0.059 J 0.043 J 0.063 J 0.034 J 0.15 J 0.047 J
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12G-T102 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1
12G-CE04-T102 12G-CE01-TTR1 12G-CE02-TTR1 12G-CE02-TTR1 12G-CE03-TTR1 12G-CE04-TTR1

2.88 2.98 3.1 3.1 3.05 3.1
PR PR PR PR PR PR

10.21 4.48 6.71 6.71 9 6.71
12G-CE04-T102-AS 12G-CE01-TTR1-AS 12G-CE02-TTR1-AS 12G-CE02-TTR1-AT 12G-CE03-TTR1-AS 12G-CE04-TTR1-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012
N N N FD N N

1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U
2 U 2.1 U 2 U 2 U 2.1 U 2.1 U

0.2 U 0.21 U 0.2 U 0.2 U 0.21 U 0.21 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U

0.2 U 0.21 U 0.2 U 0.2 U 0.21 U 0.21 U
1 U 1 U 1 U 1 U 1 U 1 U

5.1 U 5.2 U 5 U 5.1 U 5.2 U 5.2 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U

0.2 U 0.21 U 0.2 U 0.2 U 0.21 U 0.21 U
1 U 1 U 1 U 1 U 1 U 1 U

0.2 U 0.04 J 0.029 J 0.031 J 0.015 J 0.21 U
1 U 1 U 1 U 1 U 1 U 1 U

5.1 U 5.2 U 5 U 5.1 U 5.2 U 5.2 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U

5.1 U 5.2 U 5 U 5.1 U 5.2 U 5.2 U
5.1 U 5.2 U 5 U 5.1 U 5.2 U 5.2 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U

5.1 U 5.2 U 5 U 5.1 U 5.2 U 5.2 U
5.1 U 5.2 U 5 U 5.1 U 5.2 U 5.2 U
0.2 U 0.029 J 0.056 J 0.064 J 0.027 J 0.026 J
0.2 U 0.21 U 0.2 U 0.2 U 0.21 U 0.21 U
1 U 1 U 1 U 1 U 1 U 1 U

0.2 U 0.21 U 0.2 U 0.2 U 0.21 U 0.21 U
1 U 1 UJ 1 U 1 U 1 UJ 1 U
1 U 1 UJ 1 U 1 U 1 UJ 1 U

0.2 U 0.21 U 0.065 J 0.082 J 0.036 J 0.041 J
0.05 J 0.21 U 0.056 J 0.075 J 0.21 U 0.04 J
0.041 J 0.21 U 0.093 J 0.072 J 0.21 U 0.058 J
0.2 U 0.21 U 0.2 U 0.046 J 0.21 U 0.21 U
0.2 U 0.21 U 0.2 U 0.2 U 0.21 U 0.21 U
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

12G-T102 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1
12G-CE04-T102 12G-CE01-TTR1 12G-CE02-TTR1 12G-CE02-TTR1 12G-CE03-TTR1 12G-CE04-TTR1

2.88 2.98 3.1 3.1 3.05 3.1
PR PR PR PR PR PR

10.21 4.48 6.71 6.71 9 6.71
12G-CE04-T102-AS 12G-CE01-TTR1-AS 12G-CE02-TTR1-AS 12G-CE02-TTR1-AT 12G-CE03-TTR1-AS 12G-CE04-TTR1-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012
N N N FD N N

1 U 1 U 1 U 1 U 1 U 1 U
0.2 U 0.21 U 0.2 U 0.2 U 0.21 U 0.21 U

6 2.1 U 1.9 J 2 U 2.1 U 1.7 J
1 U 1 U 1 U 1 U 1 U 1 U

5.1 U 5.2 U 5 U 5.1 U 5.2 U 5.2 U
0.2 U 0.21 U 0.2 U 0.2 U 0.21 U 0.21 U
0.2 U 0.21 U 0.069 J 0.082 J 0.028 J 0.05 J
0.2 U 0.21 U 0.2 U 0.028 J 0.21 U 0.21 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U

0.14 J 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U

0.083 J 0.04 J 0.12 J 0.13 J 0.063 J 0.074 J
0.2 U 0.21 U 0.2 U 0.2 U 0.21 U 0.21 U
0.2 U 0.21 U 0.2 U 0.2 U 0.21 U 0.21 U
0.2 U 0.21 U 0.2 U 0.2 U 0.21 U 0.21 U
1 U 1 UJ 1 U 1 U 1 UJ 1 U
1 U 1 U 1 U 1 U 1 U 1 U

0.2 U 0.21 U 0.2 U 0.039 J 0.21 U 0.21 U
1 U 1 U 1 U 1 U 1 U 1 U

0.2 U 0.5 0.26 0.33 0.11 J 0.058 J
2 U 2.1 U 2 U 2 U 2.1 U 2.1 U

0.2 U 0.21 U 0.2 U 0.2 U 0.21 U 0.21 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U

0.059 J 0.21 U 0.053 J 0.049 J 0.21 U 0.21 U
0.2 U 0.21 U 0.2 U 0.2 U 0.21 U 0.21 U
0.12 J 0.044 J 0.15 J 0.15 J 0.087 J 0.099 J
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2 12H-T000
12G-CE01-TTR2 12G-CE02-TTR2 12G-CE02-TTR2 12G-CE03-TTR2 12G-CE04-TTR2 12H-CE01-T000

2.9 2.95 2.95 2.95 3.09 3
PR PR PR PR PR PR

2.97 3.63 3.63 4.25 3.62 -0.06
12G-CE01-TTR2-AS 12G-CE02-TTR2-AS 12G-CE02-TTR2-AT 12G-CE03-TTR2-AS 12G-CE04-TTR2-AS 12H-CE01-T000-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 12/11/2012
N N FD N N N

0.053 J 0.95 U 0.95 U 0.092 J 0.98 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
1.9 U 1.9 U 1.9 U 1.9 U 2 U  R

0.19 U 0.19 U 0.19 U 0.19 U 0.2 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U  R
0.97 U 0.95 U 0.95 U 0.19 J 0.98 U  R
4.9 U 4.8 U 4.8 U 4.9 U 4.9 U  R

0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R

0.3 0.012 J 0.19 U 0.86 0.2 U  R
0.97 U 0.95 U 0.95 U 0.1 J 0.98 U  R
4.9 U 4.8 U 4.8 U 4.9 U 4.9 U  R

0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
4.9 U 4.8 U 4.8 U 4.9 U 4.9 U  R
4.9 U 4.8 U 4.8 U 4.9 U 4.9 U  R

0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.97 U 0.95 U 0.95 U 0.1 J 0.98 U  R
4.9 U 4.8 U 4.8 U 4.9 U 4.9 U  R
4.9 U 4.8 U 4.8 U 4.9 U 4.9 U  R
0.18 J 0.19 U 0.021 J 0.26 0.039 J  R
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U  R
0.97 UJ 0.95 U 0.95 U 0.97 UJ 0.98 UJ  R
0.97 UJ 0.95 U 0.95 U 0.97 UJ 0.98 UJ 0.64 J
0.19 U 0.032 J 0.19 U 0.19 U 0.2 U  R
0.19 U 0.03 J 0.19 U 0.19 U 0.2 U  R
0.19 U 0.051 J 0.19 U 0.19 U 0.2 U  R
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U  R
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U  R
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2 12H-T000
12G-CE01-TTR2 12G-CE02-TTR2 12G-CE02-TTR2 12G-CE03-TTR2 12G-CE04-TTR2 12H-CE01-T000

2.9 2.95 2.95 2.95 3.09 3
PR PR PR PR PR PR

2.97 3.63 3.63 4.25 3.62 -0.06
12G-CE01-TTR2-AS 12G-CE02-TTR2-AS 12G-CE02-TTR2-AT 12G-CE03-TTR2-AS 12G-CE04-TTR2-AS 12H-CE01-T000-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 12/11/2012
N N FD N N N

0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U  R
2.7 U 1.9 U 1.9 U 2.3 U 2 U  R
0.24 J 0.16 J 0.95 U 0.97 U 0.47 J  R
4.9 U 4.8 U 4.8 U 4.9 U 1.8 J  R

0.016 J 0.19 U 0.19 U 0.19 U 0.2 U  R
0.19 U 0.035 J 0.19 U 0.19 U 0.2 U  R
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U  R
0.97 U 0.95 U 0.95 U 0.14 J 0.98 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.14 J  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.045 J 0.053 J 0.052 J 0.017 J 0.053 J 0.02 J
0.053 J 0.19 U 0.19 U 0.078 J 0.2 U  R
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U  R
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U  R
0.97 UJ 0.95 U 0.95 U 0.97 UJ 0.98 UJ  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R

1.5 0.054 J 0.036 J 8.5 0.022 J  R
1.9 U 1.9 U 1.9 U 1.9 U 2 U  R

0.19 U 0.19 U 0.19 U 0.19 U 0.2 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.97 U 0.95 U 0.95 U 0.97 U 0.98 U  R
0.045 J 0.19 U 0.19 U 0.051 J 0.053 J  R
0.19 U 0.19 U 0.19 U 0.19 U 0.2 U  R
0.051 J 0.084 J 0.077 J 0.031 J 0.064 J 0.043 J
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12H-T000 12H-T000 12H-T000 12H-T014 12H-T014 12H-T014
12H-CE02-T000 12H-CE03-T000 12H-CE04-T000 12H-CE01-T014 12H-CE02-T014 12H-CE03-T014

3 3 3 3 3 3
PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.43
12H-CE02-T000-AS 12H-CE03-T000-AS 12H-CE04-T000-AS 12H-CE01-T014-AS 12H-CE02-T014-AS 12H-CE03-T014-AS

12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012
N N N N N N

0.98 U  R  R  R 0.98 UJ  R
0.98 U  R  R  R 0.98 U  R

2 U  R  R  R 2 UJ  R
0.2 U  R  R  R 0.2 U  R

0.98 U  R  R  R 0.98 U  R
0.98 U  R  R  R 0.98 U  R
0.98 U  R  R  R 0.98 U  R
0.2 U  R  R  R 0.2 U  R

0.98 U  R  R  R 0.98 U  R
4.9 U  R  R  R 4.9 U  R

0.98 U  R  R  R 0.98 U  R
0.98 U  R  R  R 0.98 U  R
0.2 U  R  R  R 0.2 U  R

0.98 U  R  R  R 0.98 U  R
0.2 U  R  R  R 0.2 U  R

0.98 U  R  R  R 0.98 U  R
4.9 U  R  R  R 4.9 U  R

0.98 U  R  R  R 0.98 U  R
0.98 U  R  R  R 0.98 U  R
4.9 U  R  R  R 4.9 U  R
4.9 U  R  R  R 4.9 U  R

0.98 U  R  R  R 0.98 U  R
0.98 U  R  R  R 0.98 U  R
0.98 U  R  R  R 0.98 U  R
0.98 U  R  R  R 0.98 U  R
0.98 U  R  R  R 0.98 U  R
4.9 U  R  R  R 4.9 U  R
4.9 UJ  R  R  R 4.9 U  R
0.2 U  R  R  R 0.2 U  R
0.2 U  R  R  R 0.2 U  R

0.98 U  R  R  R 0.98 U  R
0.2 U  R  R  R 0.2 U  R

0.98 U  R  R  R 0.98 U  R
0.98 UJ  R 0.63 J 0.65 J 0.98 U 0.62 J
0.2 U  R  R  R 0.2 U  R
0.2 U  R 0.032 J  R 0.2 U  R
0.2 U  R 0.035 J  R 0.2 U  R
0.2 U  R  R  R 0.2 U  R
0.2 U  R  R  R 0.2 U  R
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

12H-T000 12H-T000 12H-T000 12H-T014 12H-T014 12H-T014
12H-CE02-T000 12H-CE03-T000 12H-CE04-T000 12H-CE01-T014 12H-CE02-T014 12H-CE03-T014

3 3 3 3 3 3
PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.43
12H-CE02-T000-AS 12H-CE03-T000-AS 12H-CE04-T000-AS 12H-CE01-T014-AS 12H-CE02-T014-AS 12H-CE03-T014-AS

12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012
N N N N N N

0.98 U  R  R  R 0.98 U  R
0.2 U  R  R  R 0.2 U  R
2 U  R  R  R 2 U  R

0.98 U  R  R  R 0.98 U  R
4.9 U  R  R  R 4.9 UJ  R
0.2 U  R  R  R 0.2 U  R
0.2 U  R  R  R 0.2 U  R
0.2 U  R  R  R 0.2 U  R

0.98 U  R  R  R 0.98 U  R
0.98 U  R  R  R 0.98 U  R
0.98 U  R  R  R 0.98 U  R
0.98 U  R  R  R 0.98 U  R
0.98 U  R  R  R 0.98 U  R
0.2 U  R 0.039 J 0.025 J 0.2 U 0.015 J
0.2 U  R  R  R 0.2 U  R
0.2 U  R  R  R 0.2 U  R
0.2 U  R  R  R 0.2 U  R

0.98 UJ  R  R  R 0.98 U  R
0.98 U  R  R  R 0.98 U  R
0.2 U  R  R  R 0.2 U  R

0.98 U  R  R  R 0.98 U  R
0.2 U  R  R  R 0.2 U  R
2 U  R  R  R 2 U  R

0.2 U  R  R  R 0.2 U  R
0.98 U  R  R  R 0.98 U  R
0.98 U  R  R  R 0.98 U  R
0.2 U  R  R  R 0.2 U  R
0.2 U  R  R  R 0.2 U  R
0.2 U 0.024 J 0.073 J 0.034 J 0.2 U 0.038 J
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12H-T014 12H-T102 12H-T102 12H-T102 12H-T102 12H-TTR1
12H-CE04-T014 12H-CE01-T102 12H-CE02-T102 12H-CE03-T102 12H-CE04-T102 12H-CE01-TTR1

3 3.07 2.97 3 3.2 3.01
PR PR PR PR PR PR

1.43 10.21 10.21 10.21 10.21 2.52
12H-CE04-T014-AS 12H-CE01-T102-AS 12H-CE02-T102-AS 12H-CE03-T102-AS 12H-CE04-T102-AS 12H-CE01-TTR1-AS

12/11/2012 12/10/2012 12/10/2012 12/10/2012 12/10/2012 12/11/2012
N N N N N N

 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 1.9 U 1.9 U 1.9 U 1.9 U  R
 R 0.19 U 0.19 U 0.19 U 0.19 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.19 U 0.19 U 0.19 U 0.19 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 4.8 U 4.9 U 4.8 U 4.8 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.19 U 0.19 U 0.19 U 0.19 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.19 U 0.19 U 0.19 U 0.015 J  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 4.8 U 4.9 U 4.8 U 4.8 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 4.8 U 4.9 U 4.8 U 4.8 U  R
 R 4.8 U 4.9 U 4.8 U 4.8 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 4.8 UJ 4.9 UJ 4.8 UJ 4.8 UJ  R
 R 4.8 U 4.9 U 4.8 U 4.8 U  R
 R 0.19 U 0.19 U 0.19 U 0.19 U  R
 R 0.19 U 0.19 U 0.19 U 0.19 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.19 U 0.017 J 0.19 U 0.19 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R

0.64 J 0.96 UJ 0.97 UJ 0.96 UJ 0.96 UJ 0.62 J
0.036 J 0.19 U 0.049 J 0.029 J 0.053 J 0.02 J
0.028 J 0.19 U 0.19 U 0.19 U 0.057 J 0.013 J
0.036 J 0.19 U 0.19 U 0.19 U 0.19 U 0.028 J
0.024 J 0.19 U 0.19 U 0.19 U 0.19 U  R

 R 0.19 U 0.19 U 0.19 U 0.19 U  R
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

12H-T014 12H-T102 12H-T102 12H-T102 12H-T102 12H-TTR1
12H-CE04-T014 12H-CE01-T102 12H-CE02-T102 12H-CE03-T102 12H-CE04-T102 12H-CE01-TTR1

3 3.07 2.97 3 3.2 3.01
PR PR PR PR PR PR

1.43 10.21 10.21 10.21 10.21 2.52
12H-CE04-T014-AS 12H-CE01-T102-AS 12H-CE02-T102-AS 12H-CE03-T102-AS 12H-CE04-T102-AS 12H-CE01-TTR1-AS

12/11/2012 12/10/2012 12/10/2012 12/10/2012 12/10/2012 12/11/2012
N N N N N N

 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.19 U 0.19 U 0.19 U 0.19 U  R
 R 1.9 U 1.9 U 1.9 U 1.9 U  R
 R 0.2 J 0.97 U 0.96 U 0.96 U  R
 R 4.8 U 4.9 U 4.8 U 4.8 U  R
 R 0.19 U 0.031 J 0.19 U 0.19 U  R

0.034 J 0.19 U 0.053 J 0.027 J 0.063 J 0.015 J
0.024 J 0.19 U 0.19 U 0.19 U 0.19 U  R

 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R

0.034 J 0.061 J 0.08 J 0.038 J 0.086 J 0.032 J
 R 0.19 U 0.19 U 0.19 U 0.19 U  R
 R 0.19 U 0.19 U 0.19 U 0.19 U  R
 R 0.19 U 0.19 U 0.19 U 0.19 U  R
 R 0.96 UJ 0.97 U 0.96 U 0.96 U  R
 R 0.96 UJ 0.97 U 0.96 U 0.96 U  R

0.023 J 0.19 U 0.19 U 0.19 U 0.19 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R

0.028 J 0.19 U 0.19 U 0.19 U 0.028 J  R
 R 1.9 U 1.9 U 1.9 U 1.9 U  R
 R 0.19 U 0.19 U 0.19 U 0.19 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.96 U 0.97 U 0.96 U 0.96 U  R
 R 0.19 U 0.062 J 0.19 U 0.054 J  R
 R 0.19 U 0.19 U 0.19 U 0.19 U  R

0.061 J 0.088 J 0.093 J 0.065 J 0.11 J 0.049 J
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR2 12H-TTR2
12H-CE02-TTR1 12H-CE02-TTR1 12H-CE03-TTR1 12H-CE04-TTR1 12H-CE01-TTR2 12H-CE02-TTR2

2.99 2.99 3 3.2 3.18 3.2
PR PR PR PR PR PR

4.67 4.67 6.72 4.67 1.96 3.05
12H-CE02-TTR1-AS 12H-CE02-TTR1-AT 12H-CE03-TTR1-AS 12H-CE04-TTR1-AS 12H-CE01-TTR2-AS 12H-CE02-TTR2-AS

12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012
N FD N N N N

0.95 UJ 0.95 UJ  R  R  R 1.1 UJ
0.95 U 0.95 U  R  R  R 1.1 U
1.9 UJ 1.9 UJ 0.23 J  R  R 2.1 UJ
0.19 U 0.19 U  R  R  R 0.21 U
0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U  R  R  R 1.1 U
0.19 U 0.19 U  R  R  R 0.21 U
0.95 U 0.95 U  R  R  R 1.1 U
4.8 UJ 4.8 UJ  R  R  R 5.3 U
0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U  R  R  R 1.1 U
0.19 U 0.19 U  R  R  R 0.21 U
0.95 U 0.95 U  R  R  R 1.1 U
0.19 U 0.19 U  R  R  R 0.21 U
0.95 U 0.95 U  R  R  R 1.1 U
4.8 U 4.8 U  R  R  R 5.3 U

0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U  R  R  R 1.1 U
4.8 U 4.8 U  R  R  R 5.3 U
4.8 U 4.8 U  R  R  R 5.3 U

0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U  R  R  R 1.1 U
4.8 U 4.8 U  R  R  R 5.3 U
4.8 U 4.8 U  R  R  R 5.3 U

0.19 U 0.19 U  R  R  R 0.21 U
0.19 U 0.19 U  R  R  R 0.21 U
0.95 U 0.95 U  R  R  R 1.1 U
0.19 U 0.19 U  R  R  R 0.21 U
0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U 0.64 J  R 0.65 J 1.1 U
0.19 U 0.19 U  R  R 0.03 J 0.21 U
0.19 U 0.19 U  R  R 0.019 J 0.21 U
0.19 UJ 0.19 UJ  R  R 0.019 J 0.21 U
0.19 U 0.19 U  R  R  R 0.21 U
0.19 U 0.19 U  R  R  R 0.21 U
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR2 12H-TTR2
12H-CE02-TTR1 12H-CE02-TTR1 12H-CE03-TTR1 12H-CE04-TTR1 12H-CE01-TTR2 12H-CE02-TTR2

2.99 2.99 3 3.2 3.18 3.2
PR PR PR PR PR PR

4.67 4.67 6.72 4.67 1.96 3.05
12H-CE02-TTR1-AS 12H-CE02-TTR1-AT 12H-CE03-TTR1-AS 12H-CE04-TTR1-AS 12H-CE01-TTR2-AS 12H-CE02-TTR2-AS

12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012
N FD N N N N

0.95 U 0.95 U  R  R  R 1.1 U
0.19 U 0.19 U  R  R  R 0.21 U
1.9 U 1.3 J  R  R  R 2.1 U

0.95 U 0.95 U  R  R  R 1.1 U
4.8 U 4.8 U  R  R  R 5.3 UJ

0.19 U 0.19 U  R  R  R 0.21 U
0.19 U 0.19 U  R  R 0.023 J 0.21 U
0.19 U 0.19 U  R  R  R 0.21 U
0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U  R  R  R 1.1 U
0.11 J 0.12 J 0.025 J  R 0.032 J 0.06 J
0.19 U 0.19 U  R  R  R 0.21 U
0.19 U 0.19 U  R  R  R 0.21 U
0.19 U 0.19 U  R  R  R 0.21 U
0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U  R  R  R 1.1 U
0.19 U 0.19 U  R  R  R 0.21 U
0.95 U 0.95 U  R  R  R 1.1 U
0.19 U 0.19 U  R  R 0.02 J 0.21 U
1.9 U 1.9 U  R  R  R 2.1 U

0.19 U 0.19 U  R  R  R 0.21 U
0.95 U 0.95 U  R  R  R 1.1 U
0.95 U 0.95 U  R  R  R 1.1 U
0.19 U 0.19 U  R  R  R 0.21 U
0.19 U 0.19 U  R  R  R 0.21 U
0.11 J 0.098 J 0.037 J  R 0.051 J 0.061 J
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8270 LL N 1,1'-Biphenyl 92-52-4 ug/l
SW8270 LL N 1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l
SW8270 LL N 1,4-Dioxane 123-91-1 ug/l
SW8270 LL N 2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l
SW8270 LL N 2,3,4,6-Tetrachlorophenol 58-90-2 ug/l
SW8270 LL N 2,4,5-Trichlorophenol 95-95-4 ug/l
SW8270 LL N 2,4,6-Trichlorophenol 88-06-2 ug/l
SW8270 LL N 2,4-Dichlorophenol 120-83-2 ug/l
SW8270 LL N 2,4-Dimethylphenol 105-67-9 ug/l
SW8270 LL N 2,4-Dinitrophenol 51-28-5 ug/l
SW8270 LL N 2,4-Dinitrotoluene 121-14-2 ug/l
SW8270 LL N 2,6-Dinitrotoluene 606-20-2 ug/l
SW8270 LL N 2-Chloronaphthalene 91-58-7 ug/l
SW8270 LL N 2-Chlorophenol 95-57-8 ug/l
SW8270 LL N 2-Methylnaphthalene 91-57-6 ug/l
SW8270 LL N 2-Methylphenol 95-48-7 ug/l
SW8270 LL N 2-Nitroaniline 88-74-4 ug/l
SW8270 LL N 2-Nitrophenol 88-75-5 ug/l
SW8270 LL N 3,3'-Dichlorobenzidine 91-94-1 ug/l
SW8270 LL N 3-Nitroaniline 99-09-2 ug/l
SW8270 LL N 4,6-Dinitro-2-methylphenol 534-52-1 ug/l
SW8270 LL N 4-Bromophenyl-phenylether 101-55-3 ug/l
SW8270 LL N 4-Chloro-3-methylphenol 59-50-7 ug/l
SW8270 LL N 4-Chloroaniline 106-47-8 ug/l
SW8270 LL N 4-Chlorophenyl-phenylether 7005-72-3 ug/l
SW8270 LL N 4-Methylphenol 106-44-5 ug/l
SW8270 LL N 4-Nitroaniline 100-01-6 ug/l
SW8270 LL N 4-Nitrophenol 100-02-7 ug/l
SW8270 LL N Acenaphthene 83-32-9 ug/l
SW8270 LL N Acenaphthylene 208-96-8 ug/l
SW8270 LL N Acetophenone 98-86-2 ug/l
SW8270 LL N Anthracene 120-12-7 ug/l
SW8270 LL N Atrazine 1912-24-9 ug/l
SW8270 LL N Benzaldehyde 100-52-7 ug/l
SW8270 LL N Benzo(a)anthracene 56-55-3 ug/l
SW8270 LL N Benzo(a)pyrene 50-32-8 ug/l
SW8270 LL N Benzo(b)fluoranthene 205-99-2 ug/l
SW8270 LL N Benzo(g,h,i)perylene 191-24-2 ug/l
SW8270 LL N Benzo(k)fluoranthene 207-08-9 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12H-TTR2 12H-TTR2 12H-TTR2
12H-CE02-TTR2 12H-CE03-TTR2 12H-CE04-TTR2

3.2 3 3
PR PR PR

3.05 4.13 3.05
12H-CE02-TTR2-AT 12H-CE03-TTR2-BS 12H-CE04-TTR2-AS

12/11/2012 12/11/2012 12/11/2012
FD N N

1 UJ 1 UJ  R
1 U 1 U  R
2 UJ 2 UJ  R
0.2 U 0.2 U  R
1 U 1 U  R
1 U 1 U  R
1 U 1 U  R

0.2 U 0.2 U  R
1 U 1 U  R

5.1 U 5 U  R
1 U 1 U  R
1 U 1 U  R

0.2 U 0.2 U  R
1 U 1 U  R

0.2 U 0.2 U  R
1 U 1 U  R

5.1 U 5 U  R
1 U 1 U  R
1 U 1 U  R

5.1 U 5 U  R
5.1 U 5 U  R
1 U 1 U  R
1 U 1 U  R
1 U 1 U  R
1 U 1 U  R
1 U 1 U  R

5.1 U 5 U  R
5.1 U 5 U  R
0.2 U 0.2 U  R
0.2 U 0.2 U  R
1 U 1 U  R

0.2 U 0.2 U  R
1 U 1 U  R
1 U 1 U  R

0.2 U 0.2 U  R
0.2 U 0.2 U  R
0.2 U 0.2 U  R
0.2 U 0.2 U  R
0.2 U 0.2 U  R
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Table A-14
Analytical Data for Semivolatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8270 LL N bis-(2-chloroethoxy)methane 111-91-1 ug/l
SW8270 LL N bis-(2-Chloroethyl)ether 111-44-4 ug/l
SW8270 LL N bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l
SW8270 LL N Butylbenzylphthalate 85-68-7 ug/l
SW8270 LL N Caprolactam 105-60-2 ug/l
SW8270 LL N Carbazole 86-74-8 ug/l
SW8270 LL N Chrysene 218-01-9 ug/l
SW8270 LL N Dibenzo(a,h)anthracene 53-70-3 ug/l
SW8270 LL N Dibenzofuran 132-64-9 ug/l
SW8270 LL N Diethylphthalate 84-66-2 ug/l
SW8270 LL N Dimethylphthalate 131-11-3 ug/l
SW8270 LL N Di-n-butylphthalate 84-74-2 ug/l
SW8270 LL N Di-n-octylphthalate 117-84-0 ug/l
SW8270 LL N Fluoranthene 206-44-0 ug/l
SW8270 LL N Fluorene 86-73-7 ug/l
SW8270 LL N Hexachlorobenzene 118-74-1 ug/l
SW8270 LL N Hexachlorobutadiene 87-68-3 ug/l
SW8270 LL N Hexachlorocyclo-pentadiene 77-47-4 ug/l
SW8270 LL N Hexachloroethane 67-72-1 ug/l
SW8270 LL N Indeno(1,2,3-cd)pyrene 193-39-5 ug/l
SW8270 LL N Isophorone 78-59-1 ug/l
SW8270 LL N Naphthalene 91-20-3 ug/l
SW8270 LL N Nitrobenzene 98-95-3 ug/l
SW8270 LL N N-Nitroso-di-n-propylamine 621-64-7 ug/l
SW8270 LL N N-Nitrosodiphenylamine 86-30-6 ug/l
SW8270 LL N Pentachlorophenol 87-86-5 ug/l
SW8270 LL N Phenanthrene 85-01-8 ug/l
SW8270 LL N Phenol 108-95-2 ug/l
SW8270 LL N Pyrene 129-00-0 ug/l
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

12H-TTR2 12H-TTR2 12H-TTR2
12H-CE02-TTR2 12H-CE03-TTR2 12H-CE04-TTR2

3.2 3 3
PR PR PR

3.05 4.13 3.05
12H-CE02-TTR2-AT 12H-CE03-TTR2-BS 12H-CE04-TTR2-AS

12/11/2012 12/11/2012 12/11/2012
FD N N

1 U 1 U  R
0.2 U 0.2 U  R
2 U 2 U  R

0.15 J 1 U  R
5.1 UJ 5 UJ  R
0.2 U 0.2 U  R
0.2 U 0.2 U  R
0.2 U 0.2 U  R
1 U 1 U  R
1 U 1 U  R
1 U 1 U  R
1 U 1 U  R
1 U 1 U  R

0.079 J 0.08 J  R
0.2 U 0.2 U  R
0.2 U 0.2 U  R
0.2 U 0.2 U  R
1 U 1 U  R
1 U 1 U  R

0.2 U 0.2 U  R
1 U 1 U  R

0.2 U 0.2 U  R
2 U 2 U  R

0.2 U 0.2 U  R
1 U 1 U  R
1 U 1 U  R

0.2 U 0.2 U  R
0.2 U 0.2 U  R

0.073 J 0.083 J  R
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

11A-T000 11A-T000 11A-T000 11A-T000 11A-T014 11A-T014
11A-CE01-T000 11A-CE02-T000 11A-CE03-T000 11A-CE04-T000 11A-CE01-T014 11A-CE02-T014

4.23 3.96 4.38 3.23 3.04 3.11
PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.44 1.43
11A-CE01-T000-AS 11A-CE02-T000-AS 11A-CE03-T000-AS 11A-CE04-T000-AS 11A-CE01-T014-AS 11A-CE02-T014-AS

8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/16/2011 8/16/2011
N N N N N N

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l 2 U 2 U 2 U 2 U 2 U 2 U
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l 2 U 0.18 J 0.1 J 2 U 2 U 2 U
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l 2 U 2 UJ 2 UJ 2 UJ 2 U 2 U
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l 2 U 2 U 2 U 2 U 2 U 2 U
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l 0.5 U 0.12 J 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T 2-Butanone 78-93-3 ug/l 20 U 20 U 20 U 20 U 20 U 20 U
SW8260C T 2-Hexanone 591-78-6 ug/l 20 U 20 U 20 U 20 U 20 U 20 U
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l 20 U 20 U 20 U 20 U 20 U 20 U
SW8260C T Acetone 67-64-1 ug/l 20 U 20 U 20 U 20 U 3.3 J 20 U
SW8260C T Benzene 71-43-2 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T Bromochloromethane 74-97-5 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T Bromodichloromethane 75-27-4 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T Bromoform 75-25-2 ug/l 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U
SW8260C T Bromomethane 74-83-9 ug/l 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U
SW8260C T Carbon Disulfide 75-15-0 ug/l 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ
SW8260C T Carbon Tetrachloride 56-23-5 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T Chlorobenzene 108-90-7 ug/l 0.5 U 0.5 U 0.5 U 0.16 J 0.17 J 0.5 U
SW8260C T Chloroethane 75-00-3 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T Chloroform 67-66-3 ug/l 0.19 J 0.11 J 0.12 J 0.15 J 0.22 J 0.5 U
SW8260C T Chloromethane 74-87-3 ug/l 0.5 U 0.14 J 0.13 J 0.07 J 0.5 U 0.5 U
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l 0.19 J 0.09 J 0.09 J 0.16 J 0.22 J 0.5 U
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T Cyclohexane 110-82-7 ug/l 1 UJ 1 U 1 U 1 U 1 U 1 U
SW8260C T Dibromochloromethane 124-48-1 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T Ethylbenzene 100-41-4 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T Isopropylbenzene 98-82-8 ug/l 2 U 2 U 2 U 2 U 2 U 2 U
SW8260C T m, p-Xylene XYLMP ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T Methyl Acetate 79-20-9 ug/l 1 U 1 U 1 U 1 U 1 U 1 U
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

11A-T000 11A-T000 11A-T000 11A-T000 11A-T014 11A-T014
11A-CE01-T000 11A-CE02-T000 11A-CE03-T000 11A-CE04-T000 11A-CE01-T014 11A-CE02-T014

4.23 3.96 4.38 3.23 3.04 3.11
PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.44 1.43
11A-CE01-T000-AS 11A-CE02-T000-AS 11A-CE03-T000-AS 11A-CE04-T000-AS 11A-CE01-T014-AS 11A-CE02-T014-AS

8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/16/2011 8/16/2011
N N N N N N

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l 1 U 1 U 1 U 1 U 1 U 1 U
SW8260C T Methylene Chloride 75-09-2 ug/l 2 U 2 U 2 U 2 U 2 U 2 U
SW8260C T o-Xylene 95-47-6 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T Styrene 100-42-5 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T Tetrachloroethylene 127-18-4 ug/l 0.11 J 0.5 U 0.5 U 0.1 J 0.14 J 0.5 U
SW8260C T Toluene 108-88-3 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ
SW8260C T Trichloroethene 79-01-6 ug/l 0.17 J 0.11 J 0.1 J 0.17 J 0.21 J 0.5 U
SW8260C T Trichlorofluoromethane 75-69-4 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
SW8260C T Vinyl Chloride 75-01-4 ug/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

11A-T014 11A-T014 11A-T102 11A-T102 11A-T102 11A-T102
11A-CE03-T014 11A-CE04-T014 11A-CE01-T102 11A-CE02-T102 11A-CE03-T102 11A-CE04-T102

3.1 2.91 3.23 3.01 3.14 2.97
PR PR PR PR PR PR

1.43 1.43 10.21 10.21 10.21 10.21
11A-CE03-T014-AS 11A-CE04-T014-AS 11A-CE01-T102-AS 11A-CE02-T102-AS 11A-CE03-T102-AS 11A-CE04-T102-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ
2 U 2 U 2 U 2 U 2 U 2 U

0.15 J 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.14 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.27 J 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.16 J 0.15 J 0.19 J 0.2 J 0.18 J 0.2 J
0.5 U 0.5 U 0.5 U 0.5 U 0.07 J 0.5 U
0.13 J 0.14 J 0.25 J 0.21 J 0.24 J 0.11 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 UJ

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.16 J 0.15 J 0.17 J 0.13 J
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

11A-T014 11A-T014 11A-T102 11A-T102 11A-T102 11A-T102
11A-CE03-T014 11A-CE04-T014 11A-CE01-T102 11A-CE02-T102 11A-CE03-T102 11A-CE04-T102

3.1 2.91 3.23 3.01 3.14 2.97
PR PR PR PR PR PR

1.43 1.43 10.21 10.21 10.21 10.21
11A-CE03-T014-AS 11A-CE04-T014-AS 11A-CE01-T102-AS 11A-CE02-T102-AS 11A-CE03-T102-AS 11A-CE04-T102-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.1 J 0.13 J 0.17 J 0.14 J 0.18 J 0.12 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 UJ
0.1 J 0.16 J 0.1 J 0.23 J 0.1 J 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR2 11A-TTR2
11A-CE01-TTR1 11A-CE02-TTR1 11A-CE03-TTR1 11A-CE04-TTR1 11A-CE01-TTR2 11A-CE02-TTR2

2.97 3.05 3.07 2.73 2.99 2.89
PR PR PR PR PR PR

6.66 6.66 6.66 6.66 4.24 4.24
11A-CE01-TTR1-AS 11A-CE02-TTR1-AS 11A-CE03-TTR1-AS 11A-CE04-TTR1-AS 11A-CE01-TTR2-AS 11A-CE02-TTR2-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 UJ 0.5 U 0.5 UJ 0.5 U 0.5 UJ
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.19 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.22 J 0.18 J 0.18 J 0.2 J 0.17 J 0.2 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.16 J 0.2 J 0.2 J 0.23 J 0.19 J 0.16 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 UJ 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.12 J 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR2 11A-TTR2
11A-CE01-TTR1 11A-CE02-TTR1 11A-CE03-TTR1 11A-CE04-TTR1 11A-CE01-TTR2 11A-CE02-TTR2

2.97 3.05 3.07 2.73 2.99 2.89
PR PR PR PR PR PR

6.66 6.66 6.66 6.66 4.24 4.24
11A-CE01-TTR1-AS 11A-CE02-TTR1-AS 11A-CE03-TTR1-AS 11A-CE04-TTR1-AS 11A-CE01-TTR2-AS 11A-CE02-TTR2-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.18 J 0.15 J 0.13 J 0.15 J 0.16 J 0.12 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 UJ 0.5 U 0.5 UJ 0.5 U
0.15 J 0.14 J 0.14 J 0.24 J 0.21 J 0.22 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

11A-TTR2 11A-TTR2 11A-TTR2 12C-T000 12C-T000 12C-T000
11A-CE02-TTR2 11A-CE03-TTR2 11A-CE04-TTR2 12C-CE11-T000 12C-CE12-T000 12C-CE20-T000

2.89 2.97 2.8 3 3 3
PR PR PR PR PR PR

4.24 4.24 4.24 -0.06 -0.06 -0.06
11A-CE02-TTR2-AT 11A-CE03-TTR2-AS 11A-CE04-TTR2-AS 12C-CE11-T000-AS 12C-CE12-T000-AS 12C-CE20-T000-AS

8/16/2011 8/16/2011 8/16/2011 2/27/2013 2/27/2013 2/28/2013
FD N N N N N

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.2 J 0.25 J 0.5 U 0.13 J 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.21 J 0.2 J 0.5 U 0.5 U 0.5 U 0.5 U
0.08 U 0.5 U 0.5 U 0.07 J 0.5 U 0.5 U
0.16 J 0.16 J 0.5 U 0.23 J 0.18 J 0.17 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.05 J 0.5 U 0.05 J
2 U 2 U 2 U 2 U 2 U 2 UJ

0.5 U 0.5 U 0.5 U 0.14 J 0.12 J 0.19 J
1 U 1 U 1 U 1 UJ 1 UJ 1 U

0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

11A-TTR2 11A-TTR2 11A-TTR2 12C-T000 12C-T000 12C-T000
11A-CE02-TTR2 11A-CE03-TTR2 11A-CE04-TTR2 12C-CE11-T000 12C-CE12-T000 12C-CE20-T000

2.89 2.97 2.8 3 3 3
PR PR PR PR PR PR

4.24 4.24 4.24 -0.06 -0.06 -0.06
11A-CE02-TTR2-AT 11A-CE03-TTR2-AS 11A-CE04-TTR2-AS 12C-CE11-T000-AS 12C-CE12-T000-AS 12C-CE20-T000-AS

8/16/2011 8/16/2011 8/16/2011 2/27/2013 2/27/2013 2/28/2013
FD N N N N N

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ
0.14 J 0.13 J 0.5 U 0.22 J 0.15 J 0.13 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U
0.22 J 0.18 J 0.5 U 0.2 J 0.16 J 0.15 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12C-T000 12C-T014 12C-T014 12C-T014 12C-T014 12C-T102
12C-CE21-T000 12C-CE11-T014 12C-CE12-T014 12C-CE20-T014 12C-CE21-T014 12C-CE11-T102

3 3 3 3 3 3
PR PR PR PR PR PR

-0.06 1.43 1.43 1.43 1.43 10.21
12C-CE21-T000-AS 12C-CE11-T014-AS 12C-CE12-T014-AS 12C-CE20-T014-AS 12C-CE21-T014-AS 12C-CE11-T102-AS

3/4/2013 2/27/2013 2/27/2013 2/28/2013 3/4/2013 2/27/2013
N N N N N N

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 3.5 J 20 U 3.7 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.23 J 0.5 U 0.2 J 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.14 J 0.29 J 0.14 J 0.15 J 0.13 J 0.19 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.06 J 0.5 U 0.06 J
2 U 2 U 2 U 2 UJ 2 U 0.07 J

0.5 U 0.14 J 0.5 U 0.22 J 0.5 U 0.31 J
1 U 1 UJ 1 UJ 1 U 1 U 1 U

0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

12C-T000 12C-T014 12C-T014 12C-T014 12C-T014 12C-T102
12C-CE21-T000 12C-CE11-T014 12C-CE12-T014 12C-CE20-T014 12C-CE21-T014 12C-CE11-T102

3 3 3 3 3 3
PR PR PR PR PR PR

-0.06 1.43 1.43 1.43 1.43 10.21
12C-CE21-T000-AS 12C-CE11-T014-AS 12C-CE12-T014-AS 12C-CE20-T014-AS 12C-CE21-T014-AS 12C-CE11-T102-AS

3/4/2013 2/27/2013 2/27/2013 2/28/2013 3/4/2013 2/27/2013
N N N N N N

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 UJ
0.5 U 0.19 J 0.12 J 0.18 J 0.11 J 0.2 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.24 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.21 J 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12C-T102 12C-T102 12C-T102 12D-T000 12D-T000 12D-T000
12C-CE12-T102 12C-CE20-T102 12C-CE21-T102 12D-CE01-T000 12D-CE02-T000 12D-CE03-T000

3 3 3 3.02 3.09 3.05
PR PR PR PR PR PR

10.21 10.22 10.22 -0.06 -0.06 -0.06
12C-CE12-T102-AS 12C-CE20-T102-AS 12C-CE21-T102-AS 12D-CE01-T000-AS 12D-CE02-T000-AS 12D-CE03-T000-AS

2/27/2013 2/28/2013 3/4/2013 3/27/2012 3/27/2012 3/27/2012
N N N N N N

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 UJ 20 U 20 U 20 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U
0.15 J 0.16 J 0.27 J 0.1 J 0.11 J 0.1 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U
0.08 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

2 U 2 U 2 U 2 U 2 U 2 U
0.26 J 0.12 J 0.12 J 0.5 U 0.5 U 0.5 U
1 UJ 1 UJ 1 UJ 1 U 1 U 1 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

12C-T102 12C-T102 12C-T102 12D-T000 12D-T000 12D-T000
12C-CE12-T102 12C-CE20-T102 12C-CE21-T102 12D-CE01-T000 12D-CE02-T000 12D-CE03-T000

3 3 3 3.02 3.09 3.05
PR PR PR PR PR PR

10.21 10.22 10.22 -0.06 -0.06 -0.06
12C-CE12-T102-AS 12C-CE20-T102-AS 12C-CE21-T102-AS 12D-CE01-T000-AS 12D-CE02-T000-AS 12D-CE03-T000-AS

2/27/2013 2/28/2013 3/4/2013 3/27/2012 3/27/2012 3/27/2012
N N N N N N

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.12 J 0.25 J 0.18 J 0.18 J 0.18 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ
0.5 U 0.5 U 0.14 J 0.13 J 0.1 J 0.13 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12D-T000 12D-T014 12D-T014 12D-T014 12D-T014 12D-T102
12D-CE04-T000 12D-CE01-T014 12D-CE02-T014 12D-CE03-T014 12D-CE04-T014 12D-CE01-T102

3 2.92 2.97 2.92 2.93 3.02
PR PR PR PR PR PR

-0.06 1.43 1.43 1.43 1.43 10.21
12D-CE04-T000-AS 12D-CE01-T014-AS 12D-CE02-T014-AS 12D-CE03-T014-AS 12D-CE04-T014-AS 12D-CE01-T102-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/26/2012
N N N N N N

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.11 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.2 J 0.5 U 0.5 U 0.19 J 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.17 J 0.23 J 0.13 J 0.12 J 0.15 J 0.26 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 0.06 J

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.2 J
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

12D-T000 12D-T014 12D-T014 12D-T014 12D-T014 12D-T102
12D-CE04-T000 12D-CE01-T014 12D-CE02-T014 12D-CE03-T014 12D-CE04-T014 12D-CE01-T102

3 2.92 2.97 2.92 2.93 3.02
PR PR PR PR PR PR

-0.06 1.43 1.43 1.43 1.43 10.21
12D-CE04-T000-AS 12D-CE01-T014-AS 12D-CE02-T014-AS 12D-CE03-T014-AS 12D-CE04-T014-AS 12D-CE01-T102-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/26/2012
N N N N N N

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.24 J 0.25 J 0.19 J 0.18 J 0.25 J 0.36 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.2 J 0.32 J 0.16 J 0.13 J 0.22 J 0.12 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Page 14 of 34 AECOM

Final

July 2017



Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12D-T102 12D-T102 12D-T102 12D-TTR1 12D-TTR1 12D-TTR1
12D-CE02-T102 12D-CE03-T102 12D-CE04-T102 12D-CE01-TTR1 12D-CE02-TTR1 12D-CE02-TTR1

3.1 3.03 2.98 3.08 2.97 2.97
PR PR PR PR PR PR

10.22 10.21 10.21 3.35 6.48 6.48
12D-CE02-T102-AS 12D-CE03-T102-AS 12D-CE04-T102-AS 12D-CE01-TTR1-AS 12D-CE02-TTR1-AS 12D-CE02-TTR1-AT

3/26/2012 3/26/2012 3/26/2012 3/27/2012 3/27/2012 3/27/2012
N N N N N FD

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.12 J 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
3.5 J 3.6 J 3.9 J 20 U 20 U 20 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U
0.1 J 0.11 J 0.1 J 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.42 J 0.4 J 0.43 J 0.38 J 0.31 J 0.29 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U

0.14 J 0.13 J 0.15 J 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 UJ

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

12D-T102 12D-T102 12D-T102 12D-TTR1 12D-TTR1 12D-TTR1
12D-CE02-T102 12D-CE03-T102 12D-CE04-T102 12D-CE01-TTR1 12D-CE02-TTR1 12D-CE02-TTR1

3.1 3.03 2.98 3.08 2.97 2.97
PR PR PR PR PR PR

10.22 10.21 10.21 3.35 6.48 6.48
12D-CE02-T102-AS 12D-CE03-T102-AS 12D-CE04-T102-AS 12D-CE01-TTR1-AS 12D-CE02-TTR1-AS 12D-CE02-TTR1-AT

3/26/2012 3/26/2012 3/26/2012 3/27/2012 3/27/2012 3/27/2012
N N N N N FD

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.4 J 0.34 J 0.46 J 0.37 J 0.31 J 0.28 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ
0.34 J 0.27 J 0.25 J 0.6 0.42 J 0.43 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12D-TTR1 12D-TTR1 12D-TTR2 12D-TTR2 12D-TTR2 12D-TTR2
12D-CE03-TTR1 12D-CE04-TTR1 12D-CE01-TTR2 12D-CE02-TTR2 12D-CE02-TTR2 12D-CE03-TTR2

2.89 2.98 3.03 3.01 3.01 2.98
PR PR PR PR PR PR

7.68 6.48 3.35 3.8 3.8 4.25
12D-CE03-TTR1-AS 12D-CE04-TTR1-AS 12D-CE01-TTR2-AS 12D-CE02-TTR2-AS 12D-CE02-TTR2-AT 12D-CE03-TTR2-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012
N N N N FD N

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.12 J 0.16 J 0.16 J 0.16 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.31 J 0.34 J 0.29 J 0.21 J 0.21 J 0.23 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

12D-TTR1 12D-TTR1 12D-TTR2 12D-TTR2 12D-TTR2 12D-TTR2
12D-CE03-TTR1 12D-CE04-TTR1 12D-CE01-TTR2 12D-CE02-TTR2 12D-CE02-TTR2 12D-CE03-TTR2

2.89 2.98 3.03 3.01 3.01 2.98
PR PR PR PR PR PR

7.68 6.48 3.35 3.8 3.8 4.25
12D-CE03-TTR1-AS 12D-CE04-TTR1-AS 12D-CE01-TTR2-AS 12D-CE02-TTR2-AS 12D-CE02-TTR2-AT 12D-CE03-TTR2-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012
N N N N FD N

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.33 J 0.35 J 0.3 J 0.26 J 0.23 J 0.26 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.47 J 0.5 0.39 J 0.27 J 0.29 J 0.26 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12D-TTR2 12G-T000 12G-T000 12G-T000 12G-T000 12G-T014
12D-CE04-TTR2 12G-CE01-T000 12G-CE02-T000 12G-CE03-T000 12G-CE04-T000 12G-CE01-T014

2.95 2.95 3.04 2.9 3.05 3.1
PR PR PR PR PR PR
3.8 -0.06 -0.06 -0.06 -0.06 1.43

12D-CE04-TTR2-AS 12G-CE01-T000-AS 12G-CE02-T000-AS 12G-CE03-T000-AS 12G-CE04-T000-AS 12G-CE01-T014-AS
3/27/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012

N N N N N N

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.18 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.11 J 0.08 J 0.09 J 0.1 J 0.2 J
0.5 U 0.12 J 0.08 J 0.08 J 0.11 J 0.5 UJ
0.27 J 0.12 J 0.07 J 0.1 J 0.09 J 0.22 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 UJ 1 UJ 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

12D-TTR2 12G-T000 12G-T000 12G-T000 12G-T000 12G-T014
12D-CE04-TTR2 12G-CE01-T000 12G-CE02-T000 12G-CE03-T000 12G-CE04-T000 12G-CE01-T014

2.95 2.95 3.04 2.9 3.05 3.1
PR PR PR PR PR PR
3.8 -0.06 -0.06 -0.06 -0.06 1.43

12D-CE04-TTR2-AS 12G-CE01-T000-AS 12G-CE02-T000-AS 12G-CE03-T000-AS 12G-CE04-T000-AS 12G-CE01-T014-AS
3/27/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012

N N N N N N

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.29 J 0.5 U 0.5 U 0.5 U 0.5 U 0.2 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U
0.35 J 0.15 J 0.5 U 0.5 U 0.5 U 0.27 J
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12G-T014 12G-T014 12G-T014 12G-T102 12G-T102 12G-T102
12G-CE02-T014 12G-CE03-T014 12G-CE04-T014 12G-CE01-T102 12G-CE02-T102 12G-CE03-T102

3.35 2.98 3.13 3.21 2.94 3.02
PR PR PR PR PR PR

1.43 1.44 1.43 10.21 10.21 10.21
12G-CE02-T014-AS 12G-CE03-T014-AS 12G-CE04-T014-AS 12G-CE01-T102-AS 12G-CE02-T102-AS 12G-CE03-T102-AS

8/29/2012 8/29/2012 8/29/2012 8/30/2012 8/30/2012 8/30/2012
N N N N N N

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.08 J 0.5 U 0.1 J 0.3 J 0.27 J 0.29 J
0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U
0.09 J 0.5 U 0.12 J 0.3 J 0.43 J 0.47 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 UJ 1 UJ 1 UJ

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

12G-T014 12G-T014 12G-T014 12G-T102 12G-T102 12G-T102
12G-CE02-T014 12G-CE03-T014 12G-CE04-T014 12G-CE01-T102 12G-CE02-T102 12G-CE03-T102

3.35 2.98 3.13 3.21 2.94 3.02
PR PR PR PR PR PR

1.43 1.44 1.43 10.21 10.21 10.21
12G-CE02-T014-AS 12G-CE03-T014-AS 12G-CE04-T014-AS 12G-CE01-T102-AS 12G-CE02-T102-AS 12G-CE03-T102-AS

8/29/2012 8/29/2012 8/29/2012 8/30/2012 8/30/2012 8/30/2012
N N N N N N

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.1 J 0.32 J 0.32 J 0.36 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.12 J 0.14 J 0.31 J 0.47 J
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12G-T102 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1
12G-CE04-T102 12G-CE01-TTR1 12G-CE02-TTR1 12G-CE02-TTR1 12G-CE03-TTR1 12G-CE04-TTR1

2.88 2.98 3.1 3.1 3.05 3.1
PR PR PR PR PR PR

10.21 4.48 6.71 6.71 9 6.71
12G-CE04-T102-AS 12G-CE01-TTR1-AS 12G-CE02-TTR1-AS 12G-CE02-TTR1-AT 12G-CE03-TTR1-AS 12G-CE04-TTR1-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012
N N N FD N N

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.33 J 0.26 J 0.24 J 0.25 J 0.27 J 0.28 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.45 J 0.4 J 0.37 J 0.39 J 0.41 J 0.34 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

12G-T102 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1
12G-CE04-T102 12G-CE01-TTR1 12G-CE02-TTR1 12G-CE02-TTR1 12G-CE03-TTR1 12G-CE04-TTR1

2.88 2.98 3.1 3.1 3.05 3.1
PR PR PR PR PR PR

10.21 4.48 6.71 6.71 9 6.71
12G-CE04-T102-AS 12G-CE01-TTR1-AS 12G-CE02-TTR1-AS 12G-CE02-TTR1-AT 12G-CE03-TTR1-AS 12G-CE04-TTR1-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012
N N N FD N N

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.35 J 0.29 J 0.29 J 0.29 J 0.31 J 0.3 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.31 J 0.46 J 0.4 J 0.4 J 0.44 J 0.45 J
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2 12H-T000
12G-CE01-TTR2 12G-CE02-TTR2 12G-CE02-TTR2 12G-CE03-TTR2 12G-CE04-TTR2 12H-CE01-T000

2.9 2.95 2.95 2.95 3.09 3
PR PR PR PR PR PR

2.97 3.63 3.63 4.25 3.62 -0.06
12G-CE01-TTR2-AS 12G-CE02-TTR2-AS 12G-CE02-TTR2-AT 12G-CE03-TTR2-AS 12G-CE04-TTR2-AS 12H-CE01-T000-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 12/11/2012
N N FD N N N

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U

0.08 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.56 0.5 U 0.5 U 0.5 U 0.5 U 0.25 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.22 J 0.12 J 0.14 J 0.08 J 0.17 J 0.28 J
0.12 J 0.07 J 0.5 U 0.11 J 0.09 J 0.07 J
0.3 J 0.18 J 0.2 J 0.12 J 0.21 J 0.35 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.05 J 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.15 J 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Page 25 of 34 AECOM

Final

July 2017



Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2 12H-T000
12G-CE01-TTR2 12G-CE02-TTR2 12G-CE02-TTR2 12G-CE03-TTR2 12G-CE04-TTR2 12H-CE01-T000

2.9 2.95 2.95 2.95 3.09 3
PR PR PR PR PR PR

2.97 3.63 3.63 4.25 3.62 -0.06
12G-CE01-TTR2-AS 12G-CE02-TTR2-AS 12G-CE02-TTR2-AT 12G-CE03-TTR2-AS 12G-CE04-TTR2-AS 12H-CE01-T000-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 12/11/2012
N N FD N N N

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.25 J 0.15 J 0.14 J 0.1 J 0.16 J 0.28 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.36 J 0.2 J 0.23 J 0.12 J 0.25 J 0.31 J
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12H-T000 12H-T000 12H-T000 12H-T014 12H-T014 12H-T014
12H-CE02-T000 12H-CE03-T000 12H-CE04-T000 12H-CE01-T014 12H-CE02-T014 12H-CE03-T014

3 3 3 3 3 3
PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.43
12H-CE02-T000-AS 12H-CE03-T000-AS 12H-CE04-T000-AS 12H-CE01-T014-AS 12H-CE02-T014-AS 12H-CE03-T014-AS

12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012
N N N N N N

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.1 J 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.36 J 0.13 J 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.1 J 0.14 J 0.33 J 0.5 U 0.14 J
0.15 J 0.08 J 0.07 J 0.13 J 0.11 J 0.08 J
0.13 J 0.13 J 0.18 J 0.44 J 0.19 J 0.17 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.13 J 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

12H-T000 12H-T000 12H-T000 12H-T014 12H-T014 12H-T014
12H-CE02-T000 12H-CE03-T000 12H-CE04-T000 12H-CE01-T014 12H-CE02-T014 12H-CE03-T014

3 3 3 3 3 3
PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.43
12H-CE02-T000-AS 12H-CE03-T000-AS 12H-CE04-T000-AS 12H-CE01-T014-AS 12H-CE02-T014-AS 12H-CE03-T014-AS

12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012
N N N N N N

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.12 J 0.12 J 0.16 J 0.36 J 0.2 J 0.15 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.13 J 0.1 J 0.16 J 0.45 J 0.17 J 0.14 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12H-T014 12H-T102 12H-T102 12H-T102 12H-T102 12H-TTR1
12H-CE04-T014 12H-CE01-T102 12H-CE02-T102 12H-CE03-T102 12H-CE04-T102 12H-CE01-TTR1

3 3.07 2.97 3 3.2 3.01
PR PR PR PR PR PR

1.43 10.21 10.21 10.21 10.21 2.52
12H-CE04-T014-AS 12H-CE01-T102-AS 12H-CE02-T102-AS 12H-CE03-T102-AS 12H-CE04-T102-AS 12H-CE01-TTR1-AS

12/11/2012 12/10/2012 12/10/2012 12/10/2012 12/10/2012 12/11/2012
N N N N N N

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.22 J 0.2 J 0.12 J 0.16 J 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.07 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.12 J 0.16 J 0.15 J 0.17 J 0.12 J
0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.35 J 0.12 J 0.12 J 0.5 U 0.5 U 0.27 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.27 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.08 J 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.32 J 0.29 J 0.32 J 0.57 0.46 J 0.46 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.08 J 0.1 J 0.07 J 0.09 J 0.5 U
2 U 0.08 J 0.08 J 2 U 0.07 J 2 U

0.5 U 0.31 J 0.33 J 0.24 J 0.32 J 0.5 U
1 UJ 1 UJ 1 UJ 1 U 1 U 1 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

12H-T014 12H-T102 12H-T102 12H-T102 12H-T102 12H-TTR1
12H-CE04-T014 12H-CE01-T102 12H-CE02-T102 12H-CE03-T102 12H-CE04-T102 12H-CE01-TTR1

3 3.07 2.97 3 3.2 3.01
PR PR PR PR PR PR

1.43 10.21 10.21 10.21 10.21 2.52
12H-CE04-T014-AS 12H-CE01-T102-AS 12H-CE02-T102-AS 12H-CE03-T102-AS 12H-CE04-T102-AS 12H-CE01-TTR1-AS

12/11/2012 12/10/2012 12/10/2012 12/10/2012 12/10/2012 12/11/2012
N N N N N N

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.26 J 0.38 J 0.39 J 0.52 0.47 J 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.38 J 0.14 J 0.23 J 0.38 J 0.18 J 0.45 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.1 J 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR2 12H-TTR2
12H-CE02-TTR1 12H-CE02-TTR1 12H-CE03-TTR1 12H-CE04-TTR1 12H-CE01-TTR2 12H-CE02-TTR2

2.99 2.99 3 3.2 3.18 3.2
PR PR PR PR PR PR

4.67 4.67 6.72 4.67 1.96 3.05
12H-CE02-TTR1-AS 12H-CE02-TTR1-AT 12H-CE03-TTR1-AS 12H-CE04-TTR1-AS 12H-CE01-TTR2-AS 12H-CE02-TTR2-AS

12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012
N FD N N N N

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.12 J 0.5 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U 20 U 20 U

0.07 J 0.07 J 0.5 U 0.5 U 0.07 J 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.12 J 0.11 J 0.13 J 0.11 J 0.13 J 0.5 U
0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.54 0.59 0.34 J 0.22 J 0.49 J 0.24 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.39 J 0.5 U
0.5 UJ 0.08 J 0.5 UJ 0.5 UJ 0.11 J 0.12 J
0.46 J 0.46 J 0.49 J 0.47 J 0.47 J 0.32 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.16 J 0.5 U
1 U 1 U 1 UJ 1 UJ 1 U 1 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR2 12H-TTR2
12H-CE02-TTR1 12H-CE02-TTR1 12H-CE03-TTR1 12H-CE04-TTR1 12H-CE01-TTR2 12H-CE02-TTR2

2.99 2.99 3 3.2 3.18 3.2
PR PR PR PR PR PR

4.67 4.67 6.72 4.67 1.96 3.05
12H-CE02-TTR1-AS 12H-CE02-TTR1-AT 12H-CE03-TTR1-AS 12H-CE04-TTR1-AS 12H-CE01-TTR2-AS 12H-CE02-TTR2-AS

12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012
N FD N N N N

1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 2 U 2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.41 J 0.5 U 0.5 U 0.41 J 0.26 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.43 J 0.5 U 0.43 J 0.39 J 0.48 J 0.33 J
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW8260C T 1,1,1-Trichloroethane 71-55-6 ug/l
SW8260C T 1,1,2,2-Tetrachloroethane 79-34-5 ug/l
SW8260C T 1,1,2-Trichloroethane 79-00-5 ug/l
SW8260C T 1,1-Dichloroethane 75-34-3 ug/l
SW8260C T 1,1-Dichloroethene 75-35-4 ug/l
SW8260C T 1,2,3-Trichlorobenzene 87-61-6 ug/l
SW8260C T 1,2,4-Trichlorobenzene 120-82-1 ug/l
SW8260C T 1,2-Dibromo-3-chloropropane 96-12-8 ug/l
SW8260C T 1,2-Dibromoethane 106-93-4 ug/l
SW8260C T 1,2-Dichlorobenzene 95-50-1 ug/l
SW8260C T 1,2-Dichloroethane 107-06-2 ug/l
SW8260C T 1,2-Dichloropropane 78-87-5 ug/l
SW8260C T 1,3-Dichlorobenzene 541-73-1 ug/l
SW8260C T 1,4-Dichlorobenzene 106-46-7 ug/l
SW8260C T 2-Butanone 78-93-3 ug/l
SW8260C T 2-Hexanone 591-78-6 ug/l
SW8260C T 4-Methyl-2-pentanone 108-10-1 ug/l
SW8260C T Acetone 67-64-1 ug/l
SW8260C T Benzene 71-43-2 ug/l
SW8260C T Bromochloromethane 74-97-5 ug/l
SW8260C T Bromodichloromethane 75-27-4 ug/l
SW8260C T Bromoform 75-25-2 ug/l
SW8260C T Bromomethane 74-83-9 ug/l
SW8260C T Carbon Disulfide 75-15-0 ug/l
SW8260C T Carbon Tetrachloride 56-23-5 ug/l
SW8260C T Chlorobenzene 108-90-7 ug/l
SW8260C T Chloroethane 75-00-3 ug/l
SW8260C T Chloroform 67-66-3 ug/l
SW8260C T Chloromethane 74-87-3 ug/l
SW8260C T cis-1,2-Dichloroethylene 156-59-2 ug/l
SW8260C T cis-1,3-Dichloropropene 10061-01-5 ug/l
SW8260C T Cyclohexane 110-82-7 ug/l
SW8260C T Dibromochloromethane 124-48-1 ug/l
SW8260C T Dichlorodifluoromethane 75-71-8 ug/l
SW8260C T Ethylbenzene 100-41-4 ug/l
SW8260C T Isopropylbenzene 98-82-8 ug/l
SW8260C T m, p-Xylene XYLMP ug/l
SW8260C T Methyl Acetate 79-20-9 ug/l
SW8260C T Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12H-TTR2 12H-TTR2 12H-TTR2
12H-CE02-TTR2 12H-CE03-TTR2 12H-CE04-TTR2

3.2 3 3
PR PR PR

3.05 4.13 3.05
12H-CE02-TTR2-AT 12H-CE03-TTR2-BS 12H-CE04-TTR2-AS

12/11/2012 12/11/2012 12/11/2012
FD N N

0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
2 U 2 U 2 U
2 U 2 U 2 U
2 U 2 U 2 U
2 U 2 U 2 U

0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
20 U 20 U 20 U
20 U 20 U 20 U
20 U 20 U 20 U
20 U 20 U 20 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 UJ
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.26 J 0.14 J 0.29 J
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.3 J
0.5 UJ 0.08 J 0.08 J
0.34 J 0.18 J 0.39 J
0.5 U 0.5 U 0.5 U
1 U 1 U 1 U

0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
2 U 2 U 2 U

0.5 U 0.5 U 0.5 U
1 U 1 U 1 UJ

0.5 U 0.5 U 0.5 U
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Table A-15
Analytical Data for Volatile Organic Compounds
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

SW8260C T Methylcyclohexane 108-87-2 ug/l
SW8260C T Methylene Chloride 75-09-2 ug/l
SW8260C T o-Xylene 95-47-6 ug/l
SW8260C T Styrene 100-42-5 ug/l
SW8260C T Tetrachloroethylene 127-18-4 ug/l
SW8260C T Toluene 108-88-3 ug/l
SW8260C T trans-1,2-Dichloroethene 156-60-5 ug/l
SW8260C T trans-1,3-Dichloropropene 10061-02-6 ug/l
SW8260C T Trichloroethene 79-01-6 ug/l
SW8260C T Trichlorofluoromethane 75-69-4 ug/l
SW8260C T Trichlorotrifluoroethane 26523-64-8 ug/l
SW8260C T Vinyl Chloride 75-01-4 ug/l
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

12H-TTR2 12H-TTR2 12H-TTR2
12H-CE02-TTR2 12H-CE03-TTR2 12H-CE04-TTR2

3.2 3 3
PR PR PR

3.05 4.13 3.05
12H-CE02-TTR2-AT 12H-CE03-TTR2-BS 12H-CE04-TTR2-AS

12/11/2012 12/11/2012 12/11/2012
FD N N

1 U 1 U 1 U
2 U 2 U 2 U

0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.27 J 0.17 J 0.36 J
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.32 J 0.17 J 0.34 J
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
0.5 U 0.5 U 0.5 U
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

11A-T000 11A-T000 11A-T000 11A-T000 11A-T014 11A-T014 11A-T014 11A-T014 11A-T102
11A-CE01-T000 11A-CE02-T000 11A-CE03-T000 11A-CE04-T000 11A-CE01-T014 11A-CE02-T014 11A-CE03-T014 11A-CE04-T014 11A-CE01-T102

4.23 3.96 4.38 3.23 3.04 3.11 3.1 2.91 3.23
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.44 1.43 1.43 1.43 10.21
11A-CE01-T000-AS 11A-CE02-T000-AS 11A-CE03-T000-AS 11A-CE04-T000-AS 11A-CE01-T014-AS 11A-CE02-T014-AS 11A-CE03-T014-AS 11A-CE04-T014-AS 11A-CE01-T102-AS

8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N N N

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l 1.6E-05 J 5.65E-06 U 6.53E-06 U 1.51E-05 J 3.25E-05 J 1.15E-05 J 1.33E-05 J 2.41E-05 Z 1.09E-05 J
E1668A N PCB-10 33146-45-1 ug/l 1.92E-05 Z 2.07E-05 Z 1.88E-05 J 2.05E-05 J 2.26E-05 Z 2.19E-05 Z 1.81E-05 Z 2.17E-05 Z 1.04E-05 Z
E1668A N PCB-100 39485-83-1 ug/l 3.1E-05 Z 1.4E-05 Z 1.42E-05 Z 3.72E-05 5.09E-05 Z 3.32E-05 1.87E-05 Z 6.46E-05 2.54E-05 
E1668A N PCB-101 37680-73-2 ug/l 0.00037 0.000285 0.00022 0.000439 0.000627 0.000422 0.000365 0.000721 0.000516 
E1668A N PCB-102 68194-06-9 ug/l 2.54E-05 1.83E-05 1.19E-05 3.49E-05 5.08E-05 2.74E-05 2.03E-05 5.06E-05 2.44E-05 Z
E1668A N PCB-103 60145-21-3 ug/l 1.15E-05 J 6.76E-06 Z 6.46E-06 Z 1.42E-05 Z 1.92E-05 Z 1.25E-05 J 8.37E-06 J 2.04E-05 Z 7.05E-06 Z
E1668A N PCB-104 56558-16-8 ug/l 3.11E-06 J 7.67E-07 U 7.78E-07 U 3.04E-06 Z 1.72E-06 U 1.43E-06 U 1.52E-06 U 5.97E-06 Z 1.35E-06 U
E1668A N PCB-105 32598-14-4 ug/l 0.000117 8.36E-05 6.02E-05 0.000142 0.000189 0.000136 0.000102 0.000242 0.000189 
E1668A N PCB-106 70424-69-0 ug/l 8.07E-07 U 7.16E-07 U 6.87E-07 U 7.63E-07 U 1.52E-06 U 1.38E-06 U 1.41E-06 U 1.32E-06 U 1.33E-06 U
E1668A N PCB-107 70424-68-9 ug/l 2.26E-05 J 1.64E-05 J 1.36E-05 J 2.46E-05 J 3.74E-05 J 2.27E-05 Z 1.64E-05 J 4.58E-05 3.58E-05 J
E1668A N PCB-108 70362-41-3 ug/l 1.14E-05 8.52E-06 5.46E-06 Z 1.36E-05 1.59E-05 Z 1.28E-05 7.73E-06 2.4E-05 1.75E-05 
E1668A N PCB-109 74472-35-8 ug/l 0.000223 Z 0.000171 0.000137 0.000276 0.000394 Z 0.000273 0.00021 0.00046 Z 0.000346 
E1668A N PCB-11 2050-67-1 ug/l 7.19E-05 6.19E-05 U 6.04E-05 U 7.96E-05 0.000128 Z 8.92E-05 8.8E-05 Z 0.000138 7.9E-05 
E1668A N PCB-110 38380-03-9 ug/l 0.000406 0.00031 0.000233 0.000478 0.000677 0.000459 0.000388 0.000789 0.000605 
E1668A N PCB-111 39635-32-0 ug/l 8.25E-07 U 7.21E-07 U 7.31E-07 U 1.25E-06 J 1.61E-06 U 1.34E-06 U 1.43E-06 U 2.06E-06 Z 1.27E-06 U
E1668A N PCB-112 74472-36-9 ug/l 8.96E-07 U 7.83E-07 U 7.94E-07 U 8.3E-07 U 1.75E-06 U 1.46E-06 U 1.55E-06 U 1.5E-06 U 1.38E-06 U
E1668A N PCB-113 68194-10-5 ug/l 0.00037 0.000285 0.00022 0.000439 0.000627 0.000422 0.000365 0.000721 0.000516 
E1668A N PCB-114 74472-37-0 ug/l 6.05E-06 Z 6.09E-06 Z 4.93E-06 J 6.56E-06 Z 1.25E-05 J 6.64E-06 Z 3.74E-06 Z 1.29E-05 Z 1.22E-05 J
E1668A N PCB-115 74472-38-1 ug/l 0.000406 0.00031 0.000233 0.000478 0.000677 0.000459 0.000388 0.000789 0.000605 
E1668A N PCB-116 18259-05-7 ug/l 6.34E-05 4.73E-05 3.55E-05 7.18E-05 0.000105 7.39E-05 4.83E-05 Z 0.000128 9.93E-05 
E1668A N PCB-117 68194-11-6 ug/l 6.34E-05 4.73E-05 3.55E-05 7.18E-05 0.000105 7.39E-05 4.83E-05 Z 0.000128 9.93E-05 
E1668A N PCB-118 31508-00-6 ug/l 0.000285 0.000208 0.000155 0.000339 0.000461 0.000321 0.000261 0.000579 0.000457 
E1668A N PCB-119 56558-17-9 ug/l 0.000223 Z 0.000171 0.000137 0.000276 0.000394 Z 0.000273 0.00021 0.00046 Z 0.000346 
E1668A N PCB-12 2974-92-7 ug/l 2.14E-05 Z 1.22E-05 Z 1.27E-05 Z 2.2E-05 Z 3.59E-05 Z 2.18E-05 1.9E-05 Z 4.21E-05 Z 1.91E-05 Z
E1668A N PCB-120 68194-12-7 ug/l 8.49E-07 U 7.41E-07 U 7.52E-07 U 1.13E-06 Z 2.34E-06 J 1.38E-06 U 1.47E-06 U 4.53E-06 J 1.31E-06 U
E1668A N PCB-121 56558-18-0 ug/l 8.56E-07 U 7.47E-07 U 7.58E-07 U 7.92E-07 U 1.67E-06 U 1.39E-06 U 1.48E-06 U 1.43E-06 U 1.32E-06 U
E1668A N PCB-122 76842-07-4 ug/l 7.22E-06 J 3.92E-06 Z 2.84E-06 Z 5.23E-06 Z 1.01E-05 J 6.18E-06 Z 1.53E-06 U 1.52E-05 J 8.88E-06 J
E1668A N PCB-123 65510-44-3 ug/l 5.5E-06 Z 3.14E-06 Z 2.63E-06 Z 7.19E-06 J 7.99E-06 Z 5.47E-06 Z 3.83E-06 Z 1.05E-05 Z 1.21E-05 J
E1668A N PCB-124 70424-70-3 ug/l 1.14E-05 8.52E-06 5.46E-06 Z 1.36E-05 1.59E-05 Z 1.28E-05 7.73E-06 2.4E-05 1.75E-05 
E1668A N PCB-125 74472-39-2 ug/l 0.000223 Z 0.000171 0.000137 0.000276 0.000394 Z 0.000273 0.00021 0.00046 Z 0.000346 
E1668A N PCB-126 57465-28-8 ug/l 9.24E-07 U 1.06E-06 J 7.47E-07 U 9.28E-07 Z 1.54E-06 U 1.38E-06 U 9.14E-07 Z 1.81E-06 Z 1.36E-06 Z
E1668A N PCB-127 39635-33-1 ug/l 7.98E-07 U 7.07E-07 U 6.8E-07 U 7.54E-07 U 1.5E-06 U 1.36E-06 U 1.39E-06 U 1.3E-06 U 1.31E-06 U
E1668A N PCB-128 38380-07-3 ug/l 4.42E-05 3.25E-05 2.06E-05 Z 5.77E-05 8.2E-05 5.36E-05 3.35E-05 9.96E-05 9.34E-05 
E1668A N PCB-129 55215-18-4 ug/l 0.000343 0.000232 0.000173 0.000436 0.000669 0.000405 0.000308 0.000775 0.000652 
E1668A N PCB-13 2974-90-5 ug/l 2.14E-05 Z 1.22E-05 Z 1.27E-05 Z 2.2E-05 Z 3.59E-05 Z 2.18E-05 1.9E-05 Z 4.21E-05 Z 1.91E-05 Z
E1668A N PCB-130 52663-66-8 ug/l 1.99E-05 J 1.07E-05 J 1.02E-05 J 1.9E-05 Z 3.69E-05 J 2.23E-05 J 1.45E-05 J 4.21E-05 4.23E-05 
E1668A N PCB-131 61798-70-7 ug/l 4.06E-06 J 2.69E-06 J 1.44E-06 U 4.15E-06 Z 7.62E-06 J 3.67E-06 J 2.67E-06 U 6.73E-06 Z 8.4E-06 Z
E1668A N PCB-132 38380-05-1 ug/l 0.000106 7.04E-05 5.35E-05 0.000129 0.000198 0.000124 9.2E-05 0.000224 0.000195 
E1668A N PCB-133 35694-04-3 ug/l 6.01E-06 Z 3.61E-06 Z 3.73E-06 Z 7.4E-06 Z 1.24E-05 J 7.89E-06 J 4.66E-06 Z 1.3E-05 Z 1.08E-05 J
E1668A N PCB-134 52704-70-8 ug/l 2.06E-05 1.32E-05 1E-05 2.46E-05 3.69E-05 2.21E-05 1.37E-05 Z 3.77E-05 Z 3.01E-05 
E1668A N PCB-135 52744-13-5 ug/l 0.000122 9.17E-05 6.53E-05 0.000158 0.000238 0.000146 9.39E-05 0.000268 0.000191 
E1668A N PCB-136 38411-22-2 ug/l 4.61E-05 3.33E-05 J 2.35E-05 J 5.51E-05 8.08E-05 5.42E-05 3.32E-05 J 8.71E-05 6.19E-05 
E1668A N PCB-137 35694-06-5 ug/l 1.29E-05 Z 7.53E-06 Z 6.02E-06 J 1.62E-05 J 2.56E-05 J 1.07E-05 Z 7.08E-06 Z 2.93E-05 J 2.49E-05 Z
E1668A N PCB-138 35065-28-2 ug/l 0.000343 0.000232 0.000173 0.000436 0.000669 0.000405 0.000308 0.000775 0.000652 
E1668A N PCB-139 56030-56-9 ug/l 5.7E-06 Z 1.12E-06 U 2.66E-06 8.6E-06 9.96E-06 Z 6.41E-06 5.26E-06 Z 1.51E-05 1.07E-05 
E1668A N PCB-14 34883-41-5 ug/l 1.23E-06 U 1.07E-06 U 1.23E-06 U 1.03E-06 U 2.46E-06 U 2.16E-06 U 2.48E-06 U 1.57E-06 U 1.99E-06 U
E1668A N PCB-140 59291-64-4 ug/l 5.7E-06 Z 1.12E-06 U 2.66E-06 8.6E-06 9.96E-06 Z 6.41E-06 5.26E-06 Z 1.51E-05 1.07E-05 
E1668A N PCB-141 52712-04-6 ug/l 6.16E-05 3.8E-05 J 3.07E-05 J 7.7E-05 0.000125 7.84E-05 5.45E-05 0.000147 0.000122 
E1668A N PCB-142 41411-61-4 ug/l 1.48E-06 U 1.29E-06 U 1.39E-06 U 1.41E-06 U 2.93E-06 U 2.6E-06 U 2.56E-06 U 2.5E-06 U 3.08E-06 U
E1668A N PCB-143 68194-15-0 ug/l 2.06E-05 1.32E-05 1E-05 2.46E-05 3.69E-05 2.21E-05 1.37E-05 Z 3.77E-05 Z 3.01E-05 
E1668A N PCB-144 68194-14-9 ug/l 1.37E-05 J 1.01E-05 J 6.47E-06 J 1.78E-05 J 2.2E-05 J 1.73E-05 Z 1.07E-05 J 2.45E-05 Z 2.43E-05 J
E1668A N PCB-145 74472-40-5 ug/l 9.12E-07 U 8.18E-07 U 9E-07 U 9.07E-07 U 1.73E-06 U 1.46E-06 U 1.49E-06 U 1.43E-06 U 1.69E-06 U
E1668A N PCB-146 51908-16-8 ug/l 5.57E-05 3.67E-05 J 2.68E-05 J 6.86E-05 0.00011 6.12E-05 4.24E-05 0.000135 9.4E-05 
E1668A N PCB-147 68194-13-8 ug/l 0.000296 0.000195 0.00015 0.000371 0.00057 0.00035 0.000268 0.00066 0.000476 

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

11A-T000 11A-T000 11A-T000 11A-T000 11A-T014 11A-T014 11A-T014 11A-T014 11A-T102
11A-CE01-T000 11A-CE02-T000 11A-CE03-T000 11A-CE04-T000 11A-CE01-T014 11A-CE02-T014 11A-CE03-T014 11A-CE04-T014 11A-CE01-T102

4.23 3.96 4.38 3.23 3.04 3.11 3.1 2.91 3.23
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.44 1.43 1.43 1.43 10.21
11A-CE01-T000-AS 11A-CE02-T000-AS 11A-CE03-T000-AS 11A-CE04-T000-AS 11A-CE01-T014-AS 11A-CE02-T014-AS 11A-CE03-T014-AS 11A-CE04-T014-AS 11A-CE01-T102-AS

8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N N N

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l 1.28E-06 U 1.14E-06 U 1.26E-06 U 1.27E-06 U 2.42E-06 U 2.04E-06 U 2.09E-06 U 3.03E-06 Z 2.36E-06 U
E1668A N PCB-149 38380-04-0 ug/l 0.000296 0.000195 0.00015 0.000371 0.00057 0.00035 0.000268 0.00066 0.000476 
E1668A N PCB-15 2050-68-2 ug/l 0.000115 0.000109 8.21E-05 0.00012 0.000165 0.000131 0.00011 Z 0.000167 0.000104 
E1668A N PCB-150 68194-08-1 ug/l 1.48E-06 Z 7.98E-07 U 8.77E-07 U 2.12E-06 Z 1.69E-06 U 1.43E-06 U 1.45E-06 U 4.71E-06 J 1.65E-06 U
E1668A N PCB-151 52663-63-5 ug/l 0.000122 9.17E-05 6.53E-05 0.000158 0.000238 0.000146 9.39E-05 0.000268 0.000191 
E1668A N PCB-152 68194-09-2 ug/l 1.27E-06 Z 8.14E-07 U 8.94E-07 U 9.02E-07 U 1.72E-06 U 1.45E-06 U 1.48E-06 U 1.42E-06 U 1.68E-06 U
E1668A N PCB-153 35065-27-1 ug/l 0.000309 0.000203 0.000155 0.000381 0.000591 0.000365 0.000275 0.000755 0.000531 
E1668A N PCB-154 60145-22-4 ug/l 1.02E-05 J 5.15E-06 Z 3.6E-06 Z 9.62E-06 Z 1.64E-05 J 9.3E-06 Z 7.71E-06 J 2.37E-05 J 7.75E-06 Z
E1668A N PCB-155 33979-03-2 ug/l 3.08E-06 Z 2.08E-06 Z 8.53E-07 U 3.8E-06 Z 8.2E-06 J 3.83E-06 J 1.41E-06 U 7.66E-06 J 1.6E-06 U
E1668A N PCB-156 38380-08-4 ug/l 3.28E-05 2.1E-05 1.65E-05 4.12E-05 6.14E-05 3.63E-05 2.17E-05 7.33E-05 6.37E-05 
E1668A N PCB-157 69782-90-7 ug/l 3.28E-05 2.1E-05 1.65E-05 4.12E-05 6.14E-05 3.63E-05 2.17E-05 7.33E-05 6.37E-05 
E1668A N PCB-158 74472-42-7 ug/l 3.23E-05 J 2.07E-05 J 1.49E-05 J 4E-05 6.13E-05 4.01E-05 2.27E-05 J 7.02E-05 6.3E-05 
E1668A N PCB-159 39635-35-3 ug/l 2.89E-06 Z 1.42E-06 Z 9.23E-07 U 2.57E-06 Z 4.39E-06 Z 2.83E-06 Z 1.71E-06 U 7.64E-06 Z 3.61E-06 Z
E1668A N PCB-16 38444-78-9 ug/l 0.000174 0.00012 0.000112 0.000199 0.000249 0.000202 0.000158 0.000275 0.000131 
E1668A N PCB-160 41411-62-5 ug/l 0.000343 0.000232 0.000173 0.000436 0.000669 0.000405 0.000308 0.000775 0.000652 
E1668A N PCB-161 74472-43-8 ug/l 9.8E-07 U 8.51E-07 U 9.18E-07 U 9.36E-07 U 1.94E-06 U 1.72E-06 U 1.7E-06 U 1.66E-06 U 2.04E-06 U
E1668A N PCB-162 39635-34-2 ug/l 1.75E-06 Z 8.45E-07 U 9.11E-07 U 2.71E-06 Z 4.08E-06 Z 2.34E-06 Z 1.68E-06 U 7.31E-06 Z 2.31E-06 Z
E1668A N PCB-163 74472-44-9 ug/l 0.000343 0.000232 0.000173 0.000436 0.000669 0.000405 0.000308 0.000775 0.000652 
E1668A N PCB-164 74472-45-0 ug/l 2.16E-05 J 1.49E-05 J 1.14E-05 J 2.84E-05 J 4.53E-05 2.91E-05 J 1.38E-05 Z 5.3E-05 4.4E-05 
E1668A N PCB-165 74472-46-1 ug/l 1.08E-06 U 9.36E-07 U 1.01E-06 U 1.03E-06 U 2.13E-06 U 1.89E-06 U 1.87E-06 U 1.82E-06 U 2.24E-06 U
E1668A N PCB-166 41411-63-6 ug/l 4.42E-05 3.25E-05 2.06E-05 Z 5.77E-05 8.2E-05 5.36E-05 3.35E-05 9.96E-05 9.34E-05 
E1668A N PCB-167 52663-72-6 ug/l 1.12E-05 J 7.61E-06 J 5.24E-06 Z 1.4E-05 J 1.91E-05 J 1.31E-05 J 7.9E-06 J 2.75E-05 J 2.15E-05 Z
E1668A N PCB-168 59291-65-5 ug/l 0.000309 0.000203 0.000155 0.000381 0.000591 0.000365 0.000275 0.000755 0.000531 
E1668A N PCB-169 32774-16-6 ug/l 7.82E-07 U 6.82E-07 U 7.36E-07 U 1.71E-06 Z 1.6E-06 U 1.45E-06 U 1.41E-06 U 5.44E-06 Z 4.09E-06 J
E1668A N PCB-17 37680-66-3 ug/l 0.000225 0.000143 0.000143 0.000253 0.000354 0.000253 0.000233 0.000347 0.000173 
E1668A N PCB-170 35065-30-6 ug/l 8.32E-05 4.9E-05 3.56E-05 J 0.000102 0.000161 9.61E-05 6.18E-05 0.000254 0.000164 
E1668A N PCB-171 52663-71-5 ug/l 2.57E-05 1.43E-05 1.03E-05 Z 3.18E-05 4.68E-05 2.9E-05 1.75E-05 7.41E-05 4.98E-05 
E1668A N PCB-172 52663-74-8 ug/l 1.26E-05 Z 7.72E-06 J 7.06E-06 J 1.69E-05 J 2.36E-05 Z 1.64E-05 J 9.06E-06 Z 4.07E-05 2.86E-05 J
E1668A N PCB-173 68194-16-1 ug/l 2.57E-05 1.43E-05 1.03E-05 Z 3.18E-05 4.68E-05 2.9E-05 1.75E-05 7.41E-05 4.98E-05 
E1668A N PCB-174 38411-25-5 ug/l 9.28E-05 4.88E-05 3.74E-05 J 0.000108 0.000177 0.000103 6.53E-05 0.000232 0.000175 
E1668A N PCB-175 40186-70-7 ug/l 4.22E-06 J 2.72E-06 J 1.24E-06 Z 4.55E-06 J 7.06E-06 J 4.05E-06 J 1.72E-06 U 8.92E-06 Z 5.06E-06 Z
E1668A N PCB-176 52663-65-7 ug/l 9.82E-06 J 6.56E-06 J 4.83E-06 J 1.33E-05 J 2.08E-05 J 1.27E-05 Z 9.39E-06 J 2.86E-05 J 1.82E-05 Z
E1668A N PCB-177 52663-70-4 ug/l 4.98E-05 3.2E-05 J 2.14E-05 J 6.15E-05 9.51E-05 6.48E-05 3.72E-05 J 0.000139 9.18E-05 
E1668A N PCB-178 52663-67-9 ug/l 2.06E-05 J 1.48E-05 J 1.08E-05 J 2.55E-05 J 4.02E-05 2.25E-05 J 1.11E-05 Z 6.19E-05 3.37E-05 J
E1668A N PCB-179 52663-64-6 ug/l 4.37E-05 2.67E-05 J 1.91E-05 J 5.35E-05 8.5E-05 5.26E-05 3.24E-05 J 0.000121 8.05E-05 
E1668A N PCB-18 37680-65-2 ug/l 0.000518 0.00035 0.000336 0.000554 0.000709 0.000549 0.00051 0.000736 0.000319 
E1668A N PCB-180 35065-29-3 ug/l 0.000201 0.000117 8.67E-05 0.00025 0.000368 0.000227 0.000162 0.000609 0.000354 
E1668A N PCB-181 74472-47-2 ug/l 1.05E-06 U 8.6E-07 U 9.03E-07 U 8.23E-07 U 1.83E-06 U 1.63E-06 U 1.72E-06 U 2.44E-06 Z 1.91E-06 U
E1668A N PCB-182 60145-23-5 ug/l 1.02E-06 U 8.36E-07 U 8.78E-07 U 8E-07 U 1.78E-06 U 1.59E-06 U 1.67E-06 U 2.64E-06 Z 1.86E-06 U
E1668A N PCB-183 52663-69-1 ug/l 6.67E-05 3.86E-05 2.79E-05 7.97E-05 0.000124 7.79E-05 4.91E-05 0.000193 0.000118 
E1668A N PCB-184 74472-48-3 ug/l 8.66E-07 U 7.1E-07 U 7.45E-07 U 6.79E-07 U 1.51E-06 U 1.35E-06 U 1.42E-06 U 1.22E-06 U 1.58E-06 U
E1668A N PCB-185 52712-05-7 ug/l 6.67E-05 3.86E-05 2.79E-05 7.97E-05 0.000124 7.79E-05 4.91E-05 0.000193 0.000118 
E1668A N PCB-186 74472-49-4 ug/l 8.41E-07 U 6.89E-07 U 7.24E-07 U 6.59E-07 U 1.46E-06 U 1.31E-06 U 1.38E-06 U 1.18E-06 U 1.53E-06 U
E1668A N PCB-187 52663-68-0 ug/l 0.000124 7.98E-05 5.93E-05 0.000158 0.000238 0.000146 0.000106 0.000375 0.00022 
E1668A N PCB-188 74487-85-7 ug/l 7.4E-07 U 6.15E-07 U 6.52E-07 U 5.94E-07 U 1.24E-06 U 1.13E-06 U 1.16E-06 U 1.05E-06 U 1.29E-06 U
E1668A N PCB-189 39635-31-9 ug/l 3.23E-06 J 1.68E-06 J 1.86E-06 J 4.12E-06 J 5.54E-06 Z 3.71E-06 J 2.03E-06 Z 8.23E-06 Z 3.51E-06 Z
E1668A N PCB-19 38444-73-4 ug/l 0.000117 8.91E-05 8.56E-05 0.000123 0.000163 0.000112 0.000104 0.000133 6.8E-05 
E1668A N PCB-190 41411-64-7 ug/l 1.75E-05 J 1.06E-05 J 6.07E-06 J 1.92E-05 J 2.89E-05 J 1.33E-05 Z 1.22E-05 J 5.23E-05 3.02E-05 J
E1668A N PCB-191 74472-50-7 ug/l 4.75E-06 J 6.55E-07 U 1.74E-06 Z 5.96E-06 J 5.79E-06 J 4.53E-06 J 1.31E-06 U 1.24E-05 Z 6.65E-06 J
E1668A N PCB-192 74472-51-8 ug/l 8.92E-07 U 7.32E-07 U 7.68E-07 U 7E-07 U 1.55E-06 U 1.39E-06 U 1.46E-06 U 1.25E-06 U 1.62E-06 U
E1668A N PCB-193 69782-91-8 ug/l 0.000201 0.000117 8.67E-05 0.00025 0.000368 0.000227 0.000162 0.000609 0.000354 
E1668A N PCB-194 35694-08-7 ug/l 5.37E-05 3.07E-05 J 2.11E-05 J 6.45E-05 0.000103 5.67E-05 3.32E-05 J 0.00018 0.000109 
E1668A N PCB-195 52663-78-2 ug/l 1.8E-05 J 1.09E-05 J 8.72E-06 J 2.32E-05 J 3.77E-05 J 2.01E-05 J 1.26E-05 J 6.5E-05 3.98E-05 
E1668A N PCB-196 42740-50-1 ug/l 2.44E-05 J 1.36E-05 J 1.13E-05 J 3.17E-05 J 4.03E-05 2.68E-05 J 1.54E-05 J 9.58E-05 4.95E-05 
E1668A N PCB-197 33091-17-7 ug/l 2.28E-06 J 1.54E-06 J 6.99E-07 U 2.36E-06 Z 3.09E-06 J 1.71E-06 Z 1.33E-06 Z 6.44E-06 J 4.27E-06 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

11A-T000 11A-T000 11A-T000 11A-T000 11A-T014 11A-T014 11A-T014 11A-T014 11A-T102
11A-CE01-T000 11A-CE02-T000 11A-CE03-T000 11A-CE04-T000 11A-CE01-T014 11A-CE02-T014 11A-CE03-T014 11A-CE04-T014 11A-CE01-T102

4.23 3.96 4.38 3.23 3.04 3.11 3.1 2.91 3.23
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.44 1.43 1.43 1.43 10.21
11A-CE01-T000-AS 11A-CE02-T000-AS 11A-CE03-T000-AS 11A-CE04-T000-AS 11A-CE01-T014-AS 11A-CE02-T014-AS 11A-CE03-T014-AS 11A-CE04-T014-AS 11A-CE01-T102-AS

8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N N N

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l 5.93E-05 3.75E-05 2.46E-05 7.5E-05 0.000105 6.96E-05 4.03E-05 0.00034 0.000127 
E1668A N PCB-199 52663-75-9 ug/l 5.93E-05 3.75E-05 2.46E-05 7.5E-05 0.000105 6.96E-05 4.03E-05 0.00034 0.000127 
E1668A N PCB-2 2051-61-8 ug/l 1.97E-06 U 2.17E-06 U 2.14E-06 U 3.14E-06 U 6.06E-07 U 4.32E-06 U 6.94E-07 U 3.8E-06 U 5.44E-06 U
E1668A N PCB-20 38444-84-7 ug/l 0.000651 0.000462 0.000407 0.000736 0.000898 0.000742 0.000615 0.00105 0.00057 
E1668A N PCB-200 52663-73-7 ug/l 5.81E-06 Z 3.26E-06 Z 2.38E-06 Z 8.54E-06 J 9.88E-06 Z 5.27E-06 Z 3.36E-06 Z 2.36E-05 Z 1E-05 Z
E1668A N PCB-201 40186-71-8 ug/l 6.56E-06 Z 4.64E-06 J 3.04E-06 J 8.67E-06 J 1.29E-05 J 8.13E-06 J 4.48E-06 Z 2.9E-05 J 1.41E-05 J
E1668A N PCB-202 2136-99-4 ug/l 1.4E-05 Z 1.41E-05 J 7.15E-06 Z 1.97E-05 J 2.51E-05 J 1.69E-05 J 9.16E-06 Z 8.57E-05 3.1E-05 J
E1668A N PCB-203 52663-76-0 ug/l 3.94E-05 2.38E-05 J 1.75E-05 J 4.95E-05 6.26E-05 4.54E-05 2.43E-05 J 0.000166 7.98E-05 Z
E1668A N PCB-204 74472-52-9 ug/l 8.65E-07 U 7.1E-07 U 7.26E-07 U 7.15E-07 U 1.33E-06 U 1.11E-06 U 1.37E-06 U 1.26E-06 U 1.37E-06 U
E1668A N PCB-205 74472-53-0 ug/l 2.59E-06 Z 6.96E-07 U 6.79E-07 U 3.36E-06 J 4.23E-06 Z 1.33E-06 U 1.58E-06 U 9.92E-06 J 1.73E-06 U
E1668A N PCB-206 40186-72-9 ug/l 4.22E-05 4.31E-05 1.65E-05 Z 4.86E-05 7.31E-05 3.8E-05 J 2.86E-05 J 0.00069 9.04E-05 
E1668A N PCB-207 52663-79-3 ug/l 4.68E-06 J 3.72E-06 J 7.76E-07 U 5.75E-06 J 5.9E-06 Z 1.58E-06 U 2.83E-06 Z 6.4E-05 8.94E-06 Z
E1668A N PCB-208 52663-77-1 ug/l 1.45E-05 J 1.56E-05 J 7.68E-06 J 1.64E-05 J 2.24E-05 J 1.62E-05 J 7.84E-06 Z 0.000357 3.79E-05 J
E1668A N PCB-21 55702-46-0 ug/l 8.73E-05 3.59E-05 3.12E-05 Z 0.000129 0.000255 0.000111 9.36E-05 0.000304 0.000155 
E1668A N PCB-22 38444-85-8 ug/l 0.000162 8.92E-05 9.22E-05 0.00018 0.000241 0.000184 0.000145 0.000275 0.000154 
E1668A N PCB-23 55720-44-0 ug/l 8.37E-07 U 7.34E-07 U 7.41E-07 U 8.19E-07 U 1.55E-06 U 1.35E-06 U 1.5E-06 U 1.31E-06 U 1.15E-06 U
E1668A N PCB-24 55702-45-9 ug/l 8.65E-06 J 5.34E-06 Z 5.54E-06 J 1.11E-05 J 9.95E-06 Z 9.5E-06 J 5.4E-06 Z 1.32E-05 J 9.8E-06 J
E1668A N PCB-25 55712-37-3 ug/l 6.29E-05 3.2E-05 J 3.15E-05 J 7.55E-05 0.000108 6.48E-05 5.33E-05 0.000118 6.64E-05 
E1668A N PCB-26 38444-81-4 ug/l 0.000113 7.3E-05 7.1E-05 0.000122 0.00016 0.000128 0.000107 0.000179 9.53E-05 
E1668A N PCB-27 38444-76-7 ug/l 5.85E-05 4.85E-05 4.26E-05 6.53E-05 8.7E-05 6.41E-05 5.29E-05 8.02E-05 3.74E-05 J
E1668A N PCB-28 7012-37-5 ug/l 0.000651 0.000462 0.000407 0.000736 0.000898 0.000742 0.000615 0.00105 0.00057 
E1668A N PCB-29 15862-07-4 ug/l 0.000113 7.3E-05 7.1E-05 0.000122 0.00016 0.000128 0.000107 0.000179 9.53E-05 
E1668A N PCB-3 2051-62-9 ug/l 4.78E-06 U 3.3E-06 U 2.61E-06 U 3.82E-06 U 7.84E-06 U 5.61E-06 J 2.47E-06 U 5.69E-06 U 5.4E-06 U
E1668A N PCB-30 35693-92-6 ug/l 0.000518 0.00035 0.000336 0.000554 0.000709 0.000549 0.00051 0.000736 0.000319 
E1668A N PCB-31 16606-02-3 ug/l 0.000502 0.00034 0.000306 0.000554 0.000723 0.000576 0.000484 0.000828 0.000418 
E1668A N PCB-32 38444-77-8 ug/l 0.000198 0.00014 0.000131 0.00022 0.000269 0.000221 0.0002 0.000285 0.000142 
E1668A N PCB-33 38444-86-9 ug/l 8.73E-05 3.59E-05 3.12E-05 Z 0.000129 0.000255 0.000111 9.36E-05 0.000304 0.000155 
E1668A N PCB-34 37680-68-5 ug/l 2.78E-06 J 7.23E-07 U 1.33E-06 Z 2.93E-06 Z 5.05E-06 Z 2.71E-06 Z 1.47E-06 U 4.56E-06 Z 2.79E-06 Z
E1668A N PCB-35 37680-69-6 ug/l 8.88E-06 J 7.11E-06 J 5.59E-06 J 1.03E-05 J 8.83E-06 Z 1.1E-05 J 6.66E-06 J 1.78E-05 J 9.98E-06 Z
E1668A N PCB-36 38444-87-0 ug/l 7.98E-07 Z 7.18E-07 U 7.24E-07 U 8.01E-07 U 1.52E-06 U 1.32E-06 U 6.7E-06 Z 1.28E-06 U 1.12E-06 U
E1668A N PCB-37 38444-90-5 ug/l 0.000104 8.04E-05 7.05E-05 0.000116 0.00015 0.000125 8.95E-05 0.000178 0.000121 
E1668A N PCB-38 53555-66-1 ug/l 8.63E-07 U 7.57E-07 U 7.64E-07 U 8.45E-07 U 1.6E-06 U 1.39E-06 U 1.54E-06 U 1.35E-06 U 1.19E-06 U
E1668A N PCB-39 38444-88-1 ug/l 3.96E-06 J 3.29E-06 J 2.42E-06 J 4.12E-06 J 4.44E-06 J 3.12E-06 Z 2.29E-06 Z 6.34E-06 J 3.1E-06 Z
E1668A N PCB-4 13029-08-8 ug/l 0.000223 0.000163 0.000163 0.000245 0.000308 0.000226 0.000251 0.000277 0.000151 
E1668A N PCB-40 38444-93-8 ug/l 0.000319 0.000232 0.000202 0.000352 0.000435 0.000353 0.000291 0.000487 0.000284 
E1668A N PCB-41 52663-59-9 ug/l 0.000319 0.000232 0.000202 0.000352 0.000435 0.000353 0.000291 0.000487 0.000284 
E1668A N PCB-42 36559-22-5 ug/l 0.000149 0.000119 9.72E-05 0.000172 0.000217 0.000171 0.000136 0.000245 0.000138 
E1668A N PCB-43 70362-46-8 ug/l 2.31E-05 Z 2.04E-05 6.41E-06 Z 2.65E-05 3.39E-05 2.33E-05 Z 1.62E-05 Z 3.98E-05 1.48E-05 Z
E1668A N PCB-44 41464-39-5 ug/l 0.000725 0.000524 0.00045 0.000819 0.00102 0.000756 0.000657 0.00113 0.000585 
E1668A N PCB-45 70362-45-7 ug/l 0.00025 0.000148 0.000148 0.000309 0.000388 0.000246 0.000209 0.0004 0.00016 
E1668A N PCB-46 41464-47-5 ug/l 5.08E-05 3.08E-05 Z 3.47E-05 J 5.67E-05 6.69E-05 5.33E-05 3.89E-05 J 7.08E-05 4.05E-05 
E1668A N PCB-47 2437-79-8 ug/l 0.000725 0.000524 0.00045 0.000819 0.00102 0.000756 0.000657 0.00113 0.000585 
E1668A N PCB-48 70362-47-9 ug/l 9.43E-05 6.6E-05 5.6E-05 0.000113 0.000152 0.000116 8.34E-05 0.000163 9.46E-05 
E1668A N PCB-49 41464-40-8 ug/l 0.000414 0.000321 0.000266 0.000462 0.000594 0.000463 0.000387 0.000651 0.000351 
E1668A N PCB-5 16605-91-7 ug/l 1.5E-06 U 1.54E-06 Z 1.5E-06 U 8.39E-07 Z 1.79E-06 Z 1.57E-06 Z 1.09E-06 Z 2.85E-06 Z 2.43E-06 U
E1668A N PCB-50 62796-65-0 ug/l 0.000165 0.000107 0.000104 0.000193 0.000229 0.000168 0.000141 0.000238 0.000105 
E1668A N PCB-51 68194-04-7 ug/l 0.00025 0.000148 0.000148 0.000309 0.000388 0.000246 0.000209 0.0004 0.00016 
E1668A N PCB-52 35693-99-3 ug/l 0.000686 0.000541 0.000461 0.000748 0.000905 0.000766 0.000638 0.00104 0.000585 
E1668A N PCB-53 41464-41-9 ug/l 0.000165 0.000107 0.000104 0.000193 0.000229 0.000168 0.000141 0.000238 0.000105 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

11A-T000 11A-T000 11A-T000 11A-T000 11A-T014 11A-T014 11A-T014 11A-T014 11A-T102
11A-CE01-T000 11A-CE02-T000 11A-CE03-T000 11A-CE04-T000 11A-CE01-T014 11A-CE02-T014 11A-CE03-T014 11A-CE04-T014 11A-CE01-T102

4.23 3.96 4.38 3.23 3.04 3.11 3.1 2.91 3.23
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.44 1.43 1.43 1.43 10.21
11A-CE01-T000-AS 11A-CE02-T000-AS 11A-CE03-T000-AS 11A-CE04-T000-AS 11A-CE01-T014-AS 11A-CE02-T014-AS 11A-CE03-T014-AS 11A-CE04-T014-AS 11A-CE01-T102-AS

8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N N N

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l 2.56E-05 J 1.04E-05 J 1.36E-05 J 3.01E-05 J 4.35E-05 2.29E-05 J 1.58E-05 J 3.62E-05 J 7.24E-06 J
E1668A N PCB-55 74338-24-2 ug/l 9.16E-06 Z 5.45E-06 Z 7.12E-06 J 1.3E-05 Z 1.8E-05 J 1.09E-05 Z 7.55E-06 Z 2.03E-05 Z 1.15E-05 Z
E1668A N PCB-56 41464-43-1 ug/l 0.000163 0.000123 0.0001 0.000184 0.000255 0.000204 0.00015 0.000289 0.000197 
E1668A N PCB-57 70424-67-8 ug/l 2.13E-06 Z 1.77E-06 J 1.89E-06 J 2.87E-06 J 3.52E-06 Z 1.41E-06 U 1.72E-06 Z 5.01E-06 J 1.4E-06 U
E1668A N PCB-58 41464-49-7 ug/l 1.74E-06 Z 9E-07 Z 8.16E-07 U 1.62E-06 Z 2.61E-06 Z 1.4E-06 U 1.55E-06 U 2.84E-06 Z 2.43E-06 Z
E1668A N PCB-59 74472-33-6 ug/l 5.05E-05 4.1E-05 3.61E-05 6.19E-05 7.72E-05 6.2E-05 4.58E-05 8.5E-05 4.95E-05 
E1668A N PCB-6 25569-80-6 ug/l 2.32E-05 Z 9.47E-06 Z 9.68E-06 Z 2.96E-05 Z 7.08E-05 2.34E-05 Z 2.33E-05 Z 6.68E-05 2.85E-05 Z
E1668A N PCB-60 33025-41-1 ug/l 6.33E-05 4.38E-05 3.59E-05 Z 7.3E-05 0.000104 8.14E-05 5.68E-05 0.000114 7.83E-05 
E1668A N PCB-61 33284-53-6 ug/l 0.000584 0.000427 0.000346 0.00069 0.000955 0.000711 0.00056 0.00112 0.000701 
E1668A N PCB-62 54230-22-7 ug/l 5.05E-05 4.1E-05 3.61E-05 6.19E-05 7.72E-05 6.2E-05 4.58E-05 8.5E-05 4.95E-05 
E1668A N PCB-63 74472-34-7 ug/l 1.45E-05 J 1.19E-05 J 8.84E-06 J 1.59E-05 J 2.2E-05 J 1.82E-05 J 1.03E-05 J 2.76E-05 J 2.04E-05 J
E1668A N PCB-64 52663-58-8 ug/l 0.000212 0.000165 0.00014 0.000243 0.000304 0.000244 0.000201 0.000354 0.000212 
E1668A N PCB-65 33284-54-7 ug/l 0.000725 0.000524 0.00045 0.000819 0.00102 0.000756 0.000657 0.00113 0.000585 
E1668A N PCB-66 32598-10-0 ug/l 0.000351 0.000259 0.000205 0.000408 0.000558 0.000414 0.000344 0.000656 0.000428 
E1668A N PCB-67 73575-53-8 ug/l 1.12E-05 J 7.06E-06 J 5.65E-06 J 1.41E-05 J 1.67E-05 Z 1.31E-05 J 8.6E-06 J 2.31E-05 J 1.53E-05 Z
E1668A N PCB-68 73575-52-7 ug/l 6.87E-06 U 5.6E-06 U 4.07E-06 U 6E-06 U 7.32E-06 Z 6.26E-06 J 4.41E-06 Z 7.31E-06 Z 4.21E-06 U
E1668A N PCB-69 60233-24-1 ug/l 0.000414 0.000321 0.000266 0.000462 0.000594 0.000463 0.000387 0.000651 0.000351 
E1668A N PCB-7 33284-50-3 ug/l 3.26E-06 U 1.73E-06 U 1.51E-06 U 3.34E-06 U 7.83E-06 J 2.88E-06 Z 3.23E-06 Z 6.83E-06 Z 4.7E-06 Z
E1668A N PCB-70 32598-11-1 ug/l 0.000584 0.000427 0.000346 0.00069 0.000955 0.000711 0.00056 0.00112 0.000701 
E1668A N PCB-71 41464-46-4 ug/l 0.000319 0.000232 0.000202 0.000352 0.000435 0.000353 0.000291 0.000487 0.000284 
E1668A N PCB-72 41464-42-0 ug/l 6.48E-06 J 4.79E-06 Z 3.71E-06 J 6.55E-06 J 6.42E-06 Z 5.8E-06 J 3.48E-06 Z 6.43E-06 Z 3.75E-06 Z
E1668A N PCB-73 74338-23-1 ug/l 2.31E-05 Z 2.04E-05 6.41E-06 Z 2.65E-05 3.39E-05 2.33E-05 Z 1.62E-05 Z 3.98E-05 1.48E-05 Z
E1668A N PCB-74 32690-93-0 ug/l 0.000584 0.000427 0.000346 0.00069 0.000955 0.000711 0.00056 0.00112 0.000701 
E1668A N PCB-75 32598-12-2 ug/l 5.05E-05 4.1E-05 3.61E-05 6.19E-05 7.72E-05 6.2E-05 4.58E-05 8.5E-05 4.95E-05 
E1668A N PCB-76 70362-48-0 ug/l 0.000584 0.000427 0.000346 0.00069 0.000955 0.000711 0.00056 0.00112 0.000701 
E1668A N PCB-77 32598-13-3 ug/l 2.9E-05 J 2.52E-05 J 1.75E-05 J 3.49E-05 J 4.74E-05 3.87E-05 2.51E-05 J 6.36E-05 5.31E-05 
E1668A N PCB-78 70362-49-1 ug/l 9.32E-07 U 8.08E-07 U 8.47E-07 U 9.69E-07 U 1.66E-06 U 1.45E-06 U 1.61E-06 U 1.42E-06 U 1.45E-06 U
E1668A N PCB-79 41464-48-6 ug/l 3.75E-06 Z 1.37E-06 Z 2.6E-06 Z 3.24E-06 Z 3.33E-06 Z 3.88E-06 J 1.9E-06 Z 4.53E-06 J 5.05E-06 J
E1668A N PCB-8 34883-43-7 ug/l 4.78E-05 J 2.72E-05 J 2.33E-05 J 6.97E-05 0.000166 5.85E-05 5.7E-05 Z 0.000193 9.02E-05 
E1668A N PCB-80 33284-52-5 ug/l 7.98E-07 U 6.92E-07 U 7.26E-07 U 8.3E-07 U 1.42E-06 U 1.25E-06 U 1.38E-06 U 1.21E-06 U 1.24E-06 U
E1668A N PCB-81 70362-50-4 ug/l 1.18E-06 Z 7.33E-07 U 7.71E-07 U 8.77E-07 Z 2.53E-06 J 1.3E-06 U 1.46E-06 U 1.32E-06 U 1.33E-06 U
E1668A N PCB-82 52663-62-4 ug/l 4.71E-05 3.66E-05 J 3.01E-05 J 5.73E-05 8.29E-05 5.36E-05 3.34E-05 Z 9.75E-05 7.49E-05 
E1668A N PCB-83 60145-20-2 ug/l 0.000231 0.000177 0.000141 0.000273 0.000408 0.000272 0.00023 0.000465 0.00031 
E1668A N PCB-84 52663-60-2 ug/l 0.000108 8.52E-05 6.94E-05 0.000121 0.000167 0.000124 2.36E-06 U 0.000201 0.000133 
E1668A N PCB-85 65510-45-4 ug/l 6.34E-05 4.73E-05 3.55E-05 7.18E-05 0.000105 7.39E-05 4.83E-05 Z 0.000128 9.93E-05 
E1668A N PCB-86 55312-69-1 ug/l 0.000223 Z 0.000171 0.000137 0.000276 0.000394 Z 0.000273 0.00021 0.00046 Z 0.000346 
E1668A N PCB-87 38380-02-8 ug/l 0.000223 Z 0.000171 0.000137 0.000276 0.000394 Z 0.000273 0.00021 0.00046 Z 0.000346 
E1668A N PCB-88 55215-17-3 ug/l 6.72E-05 5.66E-05 4.31E-05 7.96E-05 0.000108 7.98E-05 2.1E-06 U 0.000125 8.81E-05 
E1668A N PCB-89 73575-57-2 ug/l 6.38E-06 Z 4.87E-06 Z 4E-06 J 5.89E-06 Z 7.28E-06 Z 5.81E-06 Z 2.28E-06 U 1.21E-05 Z 9.26E-06 J
E1668A N PCB-9 34883-39-1 ug/l 4.6E-06 Z 1.71E-06 U 2.63E-06 U 6.93E-06 Z 1.04E-05 Z 5.04E-06 Z 4.19E-06 Z 1.28E-05 Z 6.22E-06 Z
E1668A N PCB-90 68194-07-0 ug/l 0.00037 0.000285 0.00022 0.000439 0.000627 0.000422 0.000365 0.000721 0.000516 
E1668A N PCB-91 68194-05-8 ug/l 6.72E-05 5.66E-05 4.31E-05 7.96E-05 0.000108 7.98E-05 2.1E-06 U 0.000125 8.81E-05 
E1668A N PCB-92 52663-61-3 ug/l 7.01E-05 5.05E-05 3.82E-05 J 7.75E-05 0.000114 8.02E-05 5.6E-05 0.00013 9E-05 
E1668A N PCB-93 73575-56-1 ug/l 3.1E-05 Z 1.4E-05 Z 1.42E-05 Z 3.72E-05 5.09E-05 Z 3.32E-05 1.87E-05 Z 6.46E-05 2.54E-05 
E1668A N PCB-94 73575-55-0 ug/l 1.08E-05 J 4.32E-06 J 3.61E-06 Z 9.96E-06 Z 1.69E-05 J 9.27E-06 J 2.28E-06 U 1.63E-05 J 5.51E-06 Z
E1668A N PCB-95 38379-99-6 ug/l 0.000317 0.000252 0.000199 0.00037 0.000497 0.000355 0.000306 0.000572 0.000381 
E1668A N PCB-96 73575-54-9 ug/l 8.02E-06 J 4.6E-06 J 3.97E-06 J 8.09E-06 Z 1.09E-05 J 8.06E-06 J 6.99E-06 J 1.13E-05 Z 5.37E-06 Z
E1668A N PCB-97 41464-51-1 ug/l 0.000223 Z 0.000171 0.000137 0.000276 0.000394 Z 0.000273 0.00021 0.00046 Z 0.000346 
E1668A N PCB-98 60233-25-2 ug/l 2.54E-05 1.83E-05 1.19E-05 3.49E-05 5.08E-05 2.74E-05 2.03E-05 5.06E-05 2.44E-05 Z
E1668A N PCB-99 38380-01-7 ug/l 0.000231 0.000177 0.000141 0.000273 0.000408 0.000272 0.00023 0.000465 0.00031 
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l 3.24E-05 Z 3.27E-05 J 1.91E-05 J 3.98E-05 5.4E-05 3.86E-05 2.49E-05 J 0.000254 7.87E-05 
E1668A N PCB, TOTAL (b) PCB ug/l 0.0131 0.00919 0.00763 0.0152 0.0209 0.0148 0.0117 0.0261 0.0154 
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l 0.0126 0.00883 0.00736 0.0146 0.0201 0.0142 0.0113 0.025 0.0146 
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l 1.71E-08 1.18E-07 9.14E-09 1.64E-07 2.82E-08 1.95E-08 1.06E-07 3.79E-07 2.87E-07 
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l 1.11E-07 1.20E-07 8.50E-08 1.64E-07 1.85E-07 1.60E-07 1.08E-07 3.79E-07 2.87E-07
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

11A-T000 11A-T000 11A-T000 11A-T000 11A-T014 11A-T014 11A-T014 11A-T014 11A-T102
11A-CE01-T000 11A-CE02-T000 11A-CE03-T000 11A-CE04-T000 11A-CE01-T014 11A-CE02-T014 11A-CE03-T014 11A-CE04-T014 11A-CE01-T102

4.23 3.96 4.38 3.23 3.04 3.11 3.1 2.91 3.23
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.44 1.43 1.43 1.43 10.21
11A-CE01-T000-AS 11A-CE02-T000-AS 11A-CE03-T000-AS 11A-CE04-T000-AS 11A-CE01-T014-AS 11A-CE02-T014-AS 11A-CE03-T014-AS 11A-CE04-T014-AS 11A-CE01-T102-AS

8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N N N

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l 2.27E-05 Z 1.11E-05 U 1.13E-05 U 2.2E-05 J 4.04E-05 J 2.14E-05 Z 1.57E-05 Z 3.35E-05 Z 2.18E-05 Z
E1668A N Dichlorobiphenyl 25512-42-9 ug/l 0.000529 Z 0.000408 Z 0.000374 Z 0.000597 Z 0.000916 Z 0.000581 Z 0.000575 Z 0.000928 Z 0.000493 Z
E1668A N Trichlorobiphenyl 25323-68-6 ug/l 0.003 Z 0.00202 Z 0.00187 Z 0.00336 Z 0.00439 Z 0.00336 Z 0.00287 Z 0.00483 Z 0.00248 Z
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l 0.00441 Z 0.00324 Z 0.00275 Z 0.00504 Z 0.00647 Z 0.00495 Z 0.00403 Z 0.00728 Z 0.00415 Z
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l 0.00245 Z 0.00185 Z 0.00144 Z 0.0029 Z 0.00407 Z 0.0028 Z 0.00209 Z 0.00481 Z 0.00345 Z
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l 0.00158 Z 0.00105 Z 0.00079 Z 0.00198 Z 0.00303 Z 0.00186 Z 0.00133 Z 0.0036 Z 0.00278 Z
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l 0.00076 Z 0.00045 0.000331 Z 0.000935 0.00143 Z 0.000873 Z 0.000576 Z 0.00222 Z 0.00138 Z
E1668A N Octachlorobiphenyl 55722-26-4 ug/l 0.000226 Z 0.00014 Z 9.58E-05 Z 0.000286 Z 0.000404 Z 0.000251 Z 0.000144 Z 0.001 Z 0.000464 Z
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l 6.14E-05 6.24E-05 2.42E-05 Z 7.08E-05 0.000101 Z 5.42E-05 J 3.93E-05 Z 0.00111 0.000137 Z
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

11A-T102 11A-T102 11A-T102 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR2 11A-TTR2
11A-CE02-T102 11A-CE03-T102 11A-CE04-T102 11A-CE01-TTR1 11A-CE02-TTR1 11A-CE03-TTR1 11A-CE04-TTR1 11A-CE01-TTR2 11A-CE02-TTR2

3.01 3.14 2.97 2.97 3.05 3.07 2.73 2.99 2.89
PR PR PR PR PR PR PR PR PR

10.21 10.21 10.21 6.66 6.66 6.66 6.66 4.24 4.24
11A-CE02-T102-AS 11A-CE03-T102-AS 11A-CE04-T102-AS 11A-CE01-TTR1-AS 11A-CE02-TTR1-AS 11A-CE03-TTR1-AS 11A-CE04-TTR1-AS 11A-CE01-TTR2-AS 11A-CE02-TTR2-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N N N

8.08E-06 U 8.8E-06 U 1.02E-05 J 1.45E-05 J 1.49E-05 J 1.15E-05 Z 2.32E-05 J 1.53E-05 Z 2.77E-05 J
9.92E-06 Z 8.34E-06 Z 1.03E-05 Z 1.39E-05 Z 1.41E-05 J 1.29E-05 Z 1.21E-05 Z 1.18E-05 Z 2.03E-05 Z
2.01E-05 1E-05 Z 4.26E-05 5.16E-05 9.45E-05 4.18E-05 Z 0.000125 7.63E-05 7.66E-05 
0.000287 0.000255 0.000718 0.00065 0.000987 0.000478 0.00164 0.000739 0.000755 
1.6E-05 1.27E-05 Z 3.86E-05 3.85E-05 Z 7.16E-05 3.79E-05 0.000104 6.01E-05 5.87E-05 

8.52E-06 J 4.22E-06 Z 1.33E-05 Z 1.77E-05 J 3.42E-05 J 1.68E-05 J 4.58E-05 2.66E-05 Z 2.82E-05 Z
1.62E-06 U 1.11E-06 U 1.73E-06 U 1.6E-06 U 1E-05 J 5.56E-06 Z 1.29E-05 J 8.7E-06 J 8.18E-06 J
9.75E-05 8.51E-05 0.000278 0.000212 0.000317 0.000159 0.00058 0.000238 0.000257 

1.48E-06 U 9.82E-07 U 1.55E-06 U 1.4E-06 U 9.91E-07 U 1.24E-06 U 1.07E-06 U 1.43E-06 U 1.67E-06 U
1.91E-05 J 1.51E-05 J 4.81E-05 3.97E-05 6.49E-05 3.12E-05 J 0.000114 5.13E-05 4.04E-05 Z
7.41E-06 Z 8.39E-06 2.61E-05 1.81E-05 3.07E-05 1.56E-05 5.73E-05 2.58E-05 2.46E-05 
0.000186 0.000171 0.000475 0.000415 0.000592 Z 0.000293 0.00101 0.000442 Z 0.000471 

4.28E-05 U 4.35E-05 U 7.23E-05 7.29E-05 0.000103 8.83E-05 0.000143 7.99E-05 Z 0.000119 
0.000313 0.000298 0.000852 0.000746 0.00108 0.000514 0.00184 0.000769 0.000825 

1.52E-06 U 1.04E-06 U 1.62E-06 U 1.5E-06 U 9.83E-07 U 1.3E-06 U 1.59E-06 Z 1.35E-06 U 1.62E-06 U
1.65E-06 U 1.13E-06 U 1.76E-06 U 1.63E-06 U 1.07E-06 U 1.41E-06 U 1.17E-06 U 1.47E-06 U 1.76E-06 U
0.000287 0.000255 0.000718 0.00065 0.000987 0.000478 0.00164 0.000739 0.000755 
5.76E-06 Z 3.59E-06 Z 1.66E-05 J 1.54E-05 J 1.86E-05 J 8.11E-06 Z 3.6E-05 J 1.53E-05 J 1.54E-05 Z
0.000313 0.000298 0.000852 0.000746 0.00108 0.000514 0.00184 0.000769 0.000825 
4.37E-05 Z 4.58E-05 0.000129 0.000114 0.000169 7.48E-05 0.000284 0.000128 0.000126 
4.37E-05 Z 4.58E-05 0.000129 0.000114 0.000169 7.48E-05 0.000284 0.000128 0.000126 
0.000227 0.000222 0.000652 0.00054 0.000777 0.000395 0.00146 0.000605 0.000618 
0.000186 0.000171 0.000475 0.000415 0.000592 Z 0.000293 0.00101 0.000442 Z 0.000471 
1.32E-05 Z 1.04E-05 Z 1.93E-05 Z 2.14E-05 Z 2.84E-05 Z 2.5E-05 3.59E-05 2.72E-05 Z 3.79E-05 Z
1.57E-06 U 1.07E-06 U 3.59E-06 Z 3.88E-06 J 4.07E-06 J 1.34E-06 U 6.15E-06 Z 1.39E-06 U 2.9E-06 Z
1.58E-06 U 1.08E-06 U 1.68E-06 U 1.56E-06 U 1.02E-06 U 1.35E-06 U 1.12E-06 U 1.4E-06 U 1.68E-06 U
5.37E-06 J 4.33E-06 J 1.21E-05 Z 1.09E-05 J 1.61E-05 J 7.31E-06 J 2.56E-05 J 9.27E-06 Z 1.21E-05 Z
5.4E-06 Z 4.26E-06 Z 1.16E-05 Z 1.19E-05 J 1.28E-05 Z 7.71E-06 J 2.36E-05 Z 1.2E-05 J 1.17E-05 Z
7.41E-06 Z 8.39E-06 2.61E-05 1.81E-05 3.07E-05 1.56E-05 5.73E-05 2.58E-05 2.46E-05 
0.000186 0.000171 0.000475 0.000415 0.000592 Z 0.000293 0.00101 0.000442 Z 0.000471 

1.48E-06 U 1.1E-06 U 4.7E-06 Z 1.18E-06 Z 1.5E-06 Z 1.34E-06 U 1.25E-05 J 3.39E-06 J 3.04E-06 Z
1.46E-06 U 9.71E-07 U 1.54E-06 U 1.38E-06 U 9.8E-07 U 1.23E-06 U 1.74E-06 Z 1.41E-06 U 1.65E-06 U
3.83E-05 Z 3.87E-05 0.000122 9.56E-05 0.000143 6.28E-05 0.000263 9.78E-05 0.000105 
0.000291 0.000277 0.000872 0.000765 0.00109 0.00053 0.00205 0.000846 0.000828 
1.32E-05 Z 1.04E-05 Z 1.93E-05 Z 2.14E-05 Z 2.84E-05 Z 2.5E-05 3.59E-05 2.72E-05 Z 3.79E-05 Z
1.46E-05 Z 1.34E-05 Z 5.16E-05 4.13E-05 5.84E-05 2.89E-05 J 0.000112 4.46E-05 4.8E-05 
3.14E-06 U 2.06E-06 U 8.47E-06 Z 7.36E-06 Z 1.55E-05 J 5.6E-06 Z 2.47E-05 J 9.3E-06 Z 7.98E-06 Z
9.92E-05 8.67E-05 0.000252 0.000226 0.000324 0.000167 0.000606 0.000261 0.000241 

4.36E-06 Z 1.89E-06 U 1.28E-05 J 1.19E-05 J 2.01E-05 J 1.07E-05 J 3.27E-05 J 1.52E-05 J 1.44E-05 J
1.66E-05 1.05E-05 Z 5.13E-05 3.67E-05 Z 5.91E-05 3.43E-05 0.000114 4.78E-05 4.7E-05 
9.75E-05 8.82E-05 0.000254 0.000244 0.000374 0.000173 0.000642 0.000288 0.000282 
3.36E-05 J 3.02E-05 J 9.29E-05 8.59E-05 0.000129 6.05E-05 0.000215 9.88E-05 9.55E-05 
1.41E-05 J 9.58E-06 Z 3.33E-05 J 2.87E-05 J 3.8E-05 J 2.01E-05 J 8.31E-05 2.88E-05 Z 3.13E-05 J
0.000291 0.000277 0.000872 0.000765 0.00109 0.00053 0.00205 0.000846 0.000828 
5.73E-06 4.65E-06 Z 1.03E-05 Z 1.44E-05 1.99E-05 9.57E-06 Z 3.71E-05 1.33E-05 Z 1.39E-05 

2.48E-06 U 1.8E-06 U 1.8E-06 U 2.35E-06 U 1.07E-06 U 2.07E-06 U 8.54E-07 Z 1.74E-06 U 2.06E-06 U
5.73E-06 4.65E-06 Z 1.03E-05 Z 1.44E-05 1.99E-05 9.57E-06 Z 3.71E-05 1.33E-05 Z 1.39E-05 
5.48E-05 4.84E-05 0.000158 0.000141 0.000199 0.000103 0.000359 0.000161 0.000169 

3.02E-06 U 1.98E-06 U 2.49E-06 U 2.7E-06 U 1.81E-06 U 2.86E-06 U 2.18E-06 U 2.9E-06 U 2.72E-06 U
1.66E-05 1.05E-05 Z 5.13E-05 3.67E-05 Z 5.91E-05 3.43E-05 0.000114 4.78E-05 4.7E-05 
1.13E-05 J 1.08E-05 J 3.39E-05 J 2.55E-05 J 4.88E-05 1.93E-05 J 8.8E-05 3.22E-05 J 3.25E-05 J
1.69E-06 U 1.23E-06 U 1.43E-06 U 1.58E-06 U 1.12E-06 U 1.49E-06 U 1.33E-06 U 1.52E-06 U 1.51E-06 U
4.44E-05 3.93E-05 0.000128 0.000117 0.000171 8.92E-05 0.000311 0.000138 0.000131 
0.000234 0.00021 0.000646 0.000595 0.000901 0.000459 0.00163 0.000723 0.000715 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

11A-T102 11A-T102 11A-T102 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR2 11A-TTR2
11A-CE02-T102 11A-CE03-T102 11A-CE04-T102 11A-CE01-TTR1 11A-CE02-TTR1 11A-CE03-TTR1 11A-CE04-TTR1 11A-CE01-TTR2 11A-CE02-TTR2

3.01 3.14 2.97 2.97 3.05 3.07 2.73 2.99 2.89
PR PR PR PR PR PR PR PR PR

10.21 10.21 10.21 6.66 6.66 6.66 6.66 4.24 4.24
11A-CE02-T102-AS 11A-CE03-T102-AS 11A-CE04-T102-AS 11A-CE01-TTR1-AS 11A-CE02-TTR1-AS 11A-CE03-TTR1-AS 11A-CE04-TTR1-AS 11A-CE01-TTR2-AS 11A-CE02-TTR2-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N N N

2.36E-06 U 1.72E-06 U 2E-06 U 2.21E-06 U 4.79E-06 Z 2.08E-06 U 8.14E-06 J 3.58E-06 Z 2.12E-06 U
0.000234 0.00021 0.000646 0.000595 0.000901 0.000459 0.00163 0.000723 0.000715 
6.8E-05 6.04E-05 Z 0.000114 0.000126 0.000167 0.000114 0.000207 0.000134 0.000163 

1.64E-06 U 1.2E-06 U 1.39E-06 U 1.54E-06 U 4.71E-06 Z 1.45E-06 U 6.75E-06 Z 3.54E-06 Z 1.47E-06 U
9.75E-05 8.82E-05 0.000254 0.000244 0.000374 0.000173 0.000642 0.000288 0.000282 

1.68E-06 U 1.23E-06 U 1.42E-06 U 1.57E-06 U 4.15E-06 J 1.48E-06 U 5.65E-06 J 3.42E-06 Z 3.1E-06 Z
0.000254 0.000223 0.000714 0.000644 0.000967 0.000477 0.00175 0.000759 0.000758 
7.18E-06 J 4.09E-06 Z 1.71E-05 J 1.6E-05 Z 3.31E-05 J 1.34E-05 Z 4.69E-05 2.24E-05 J 2.45E-05 J
1.6E-06 U 1.17E-06 U 4.44E-06 J 5.55E-06 Z 9.47E-06 J 3.26E-06 Z 1.68E-05 J 7.33E-06 J 7.17E-06 J
3.18E-05 2.47E-05 Z 9.05E-05 7.3E-05 9.99E-05 4.71E-05 0.000194 7.7E-05 7.36E-05 
3.18E-05 2.47E-05 Z 9.05E-05 7.3E-05 9.99E-05 4.71E-05 0.000194 7.7E-05 7.36E-05 
3.03E-05 J 2.93E-05 J 8.58E-05 6.96E-05 9.68E-05 5.05E-05 0.000189 7.7E-05 7.67E-05 
2.01E-06 U 1.32E-06 U 6.63E-06 J 5.13E-06 Z 8.46E-06 Z 3.49E-06 Z 1.71E-05 Z 7.03E-06 J 6.68E-06 Z
9.93E-05 9.32E-05 0.00015 0.000177 0.000234 0.000192 0.000278 0.000196 0.000247 
0.000291 0.000277 0.000872 0.000765 0.00109 0.00053 0.00205 0.000846 0.000828 
2E-06 U 1.31E-06 U 1.64E-06 U 1.79E-06 U 1.2E-06 U 1.89E-06 U 1.44E-06 U 1.92E-06 U 1.8E-06 U

1.99E-06 U 1.3E-06 U 4.59E-06 J 4.21E-06 Z 7.7E-06 J 2.68E-06 Z 1.01E-05 Z 4.18E-06 Z 4.06E-06 Z
0.000291 0.000277 0.000872 0.000765 0.00109 0.00053 0.00205 0.000846 0.000828 
1.98E-05 J 1.85E-05 J 6.1E-05 4.97E-05 7.46E-05 3.55E-05 J 0.000129 5.94E-05 5.66E-05 
2.2E-06 U 1.44E-06 U 1.81E-06 U 1.96E-06 U 1.31E-06 U 2.08E-06 U 1.58E-06 U 2.11E-06 U 1.98E-06 U
3.83E-05 Z 3.87E-05 0.000122 9.56E-05 0.000143 6.28E-05 0.000263 9.78E-05 0.000105 
1.1E-05 J 9.3E-06 J 3.14E-05 J 2.61E-05 J 3.35E-05 J 1.51E-05 J 6.49E-05 Z 2.71E-05 J 2.66E-05 J
0.000254 0.000223 0.000714 0.000644 0.000967 0.000477 0.00175 0.000759 0.000758 

1.68E-06 U 1.07E-06 U 2.71E-06 Z 4.18E-06 Z 5.09E-06 Z 1.58E-06 U 6.71E-06 Z 3.22E-06 J 3.78E-06 Z
0.000129 0.000125 0.000202 0.000231 0.000319 0.000251 0.000376 0.000263 0.000345 
7.35E-05 6.71E-05 0.000211 0.000185 0.000279 0.000127 0.000497 0.000228 0.000213 
2.1E-05 2.04E-05 5.76E-05 5.52E-05 7.66E-05 Z 3.79E-05 0.000144 6.28E-05 6.42E-05 

1.01E-05 J 1.14E-05 Z 3.69E-05 J 3.27E-05 J 4.92E-05 2.05E-05 J 8.52E-05 3.86E-05 3.7E-05 J
2.1E-05 2.04E-05 5.76E-05 5.52E-05 7.66E-05 Z 3.79E-05 0.000144 6.28E-05 6.42E-05 
7.42E-05 6.72E-05 0.000221 0.000193 0.000301 0.000133 0.000513 0.000235 0.000221 

1.86E-06 U 1.32E-06 U 7.21E-06 Z 6.86E-06 Z 1.13E-05 J 4.7E-06 Z 1.56E-05 Z 7.37E-06 Z 9.24E-06 J
8.28E-06 J 6.82E-06 Z 2.56E-05 J 2.16E-05 J 3.69E-05 J 1.62E-05 J 6.7E-05 2.91E-05 J 2.4E-05 Z
4.56E-05 4.06E-05 0.000122 0.00011 0.000171 7.46E-05 0.000299 0.000132 0.000132 
1.59E-05 J 1.46E-05 J 4.3E-05 4.55E-05 7E-05 3.14E-05 J 0.000118 5.52E-05 5.38E-05 
3.93E-05 2.98E-05 Z 9.61E-05 9.22E-05 0.000145 6.84E-05 0.000248 0.000111 0.000109 
0.000266 0.000244 0.000395 0.000454 0.000631 0.000513 0.000767 0.000514 0.000719 
0.000162 0.000151 0.000488 J 0.000433 0.00069 0.000295 0.00121 0.000503 0.000517 

1.86E-06 U 1.32E-06 U 1.57E-06 U 1.67E-06 U 2.16E-06 Z 1.69E-06 U 4.74E-06 Z 1.96E-06 U 1.69E-06 U
1.81E-06 U 1.28E-06 U 1.52E-06 U 1.63E-06 U 4.34E-06 Z 1.64E-06 U 5.07E-06 J 3.6E-06 J 2.02E-06 Z
5.42E-05 4.49E-05 0.000153 0.000135 0.000216 9.61E-05 0.000372 0.000164 0.000162 

1.54E-06 U 1.09E-06 U 1.29E-06 U 1.38E-06 U 9.35E-07 U 1.4E-06 U 2.76E-06 Z 1.62E-06 U 1.39E-06 U
5.42E-05 4.49E-05 0.000153 0.000135 0.000216 9.61E-05 0.000372 0.000164 0.000162 

1.49E-06 U 1.06E-06 U 1.26E-06 U 1.34E-06 U 9.08E-07 U 1.36E-06 U 1.02E-06 U 1.57E-06 U 1.35E-06 U
0.000105 9.2E-05 0.000279 0.000269 0.000418 0.000179 0.000715 0.000263 0.000309 
1.3E-06 U 9.11E-07 U 1.11E-06 U 1.16E-06 U 8.05E-07 U 1.13E-06 U 1.55E-06 Z 1.35E-06 U 1.21E-06 U
1.54E-06 U 1.89E-06 Z 7.91E-06 J 6.85E-06 Z 1.03E-05 J 5.26E-06 Z 1.84E-05 J 6.83E-06 Z 6.97E-06 Z
6.01E-05 5.92E-05 8.61E-05 9.1E-05 0.000124 0.000119 0.000126 0.000109 0.000138 
1.25E-05 J 1.36E-05 J 3.72E-05 J 3.16E-05 J 5.54E-05 2.26E-05 J 9.46E-05 4.22E-05 3.95E-05 J
1.42E-06 U 1.77E-06 Z 7.93E-06 Z 6.28E-06 Z 1.27E-05 Z 5.65E-06 J 2.35E-05 J 1.01E-05 J 1.16E-05 J
1.58E-06 U 1.12E-06 U 1.33E-06 U 1.42E-06 U 9.63E-07 U 1.44E-06 U 1.08E-06 U 1.67E-06 U 1.43E-06 U
0.000162 0.000151 0.000488 J 0.000433 0.00069 0.000295 0.00121 0.000503 0.000517 
4.08E-05 3.49E-05 Z 0.000134 0.000125 0.000172 8E-05 0.000306 0.000144 0.00013 
1.88E-05 J 1.42E-05 J 4.61E-05 4.51E-05 6.81E-05 3.09E-05 J 0.00011 5.6E-05 4.14E-05 Z
1.76E-05 Z 2.19E-05 J 6.41E-05 5.83E-05 Z 8.83E-05 3.71E-05 J 0.000153 5.77E-05 Z 6.18E-05 
1.5E-06 Z 1.18E-06 U 3.21E-06 Z 3.69E-06 Z 5.96E-06 J 1.84E-06 Z 1.07E-05 J 2.62E-06 Z 3.61E-06 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

11A-T102 11A-T102 11A-T102 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR2 11A-TTR2
11A-CE02-T102 11A-CE03-T102 11A-CE04-T102 11A-CE01-TTR1 11A-CE02-TTR1 11A-CE03-TTR1 11A-CE04-TTR1 11A-CE01-TTR2 11A-CE02-TTR2

3.01 3.14 2.97 2.97 3.05 3.07 2.73 2.99 2.89
PR PR PR PR PR PR PR PR PR

10.21 10.21 10.21 6.66 6.66 6.66 6.66 4.24 4.24
11A-CE02-T102-AS 11A-CE03-T102-AS 11A-CE04-T102-AS 11A-CE01-TTR1-AS 11A-CE02-TTR1-AS 11A-CE03-TTR1-AS 11A-CE04-TTR1-AS 11A-CE01-TTR2-AS 11A-CE02-TTR2-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N N N

5.84E-05 4.58E-05 0.000159 J 0.000141 0.000203 8.77E-05 0.000359 0.000151 J 0.000144 
5.84E-05 4.58E-05 0.000159 J 0.000141 0.000203 8.77E-05 0.000359 0.000151 J 0.000144 

3.37E-06 U 5.18E-07 U 2.66E-06 U 5.31E-07 U 2.62E-06 U 2.97E-06 U 4.81E-06 U 4.46E-06 U 4.97E-06 U
0.000377 0.000348 0.000698 0.000722 0.000996 0.000748 0.0015 0.000866 0.00107 
5.12E-06 J 4.46E-06 Z 1.32E-05 Z 1.08E-05 Z 2.34E-05 J 8.53E-06 J 3.98E-05 1.67E-05 J 1.34E-05 Z
5.3E-06 Z 5.74E-06 J 1.69E-05 J 1.59E-05 J 2.42E-05 J 9.87E-06 Z 4.4E-05 1.9E-05 J 1.62E-05 J
1.19E-05 Z 1.15E-05 J 3.82E-05 J 3.46E-05 J 5.09E-05 2.08E-05 J 9.73E-05 3.87E-05 3.75E-05 J
2.68E-05 Z 3.06E-05 J 0.000103 8.29E-05 0.000133 5.4E-05 0.000235 9.2E-05 9.51E-05 
1.5E-06 U 1.23E-06 U 1.49E-06 U 1.12E-06 U 1.02E-06 U 1.48E-06 U 1.02E-06 U 1.34E-06 U 1.29E-06 U
1.81E-06 U 1.22E-06 U 6.65E-06 Z 5.54E-06 Z 8.81E-06 Z 1.8E-06 U 1.49E-05 Z 6.48E-06 Z 5.63E-06 Z
3.67E-05 Z 3.72E-05 J 0.00012 9.94E-05 0.000131 4.76E-05 Z 0.000258 0.000108 9.8E-05 
1.81E-06 U 3.78E-06 J 9.95E-06 Z 1.03E-05 J 1.31E-05 Z 6.28E-06 Z 2.49E-05 J 1.16E-05 J 8.9E-06 Z
1.32E-05 J 1.35E-05 J 3.94E-05 Z 2.79E-05 Z 4.65E-05 1.83E-05 J 9.36E-05 3.56E-05 J 3.26E-05 J
0.000108 9.19E-05 0.000177 0.000193 0.000247 0.00019 0.000393 0.000229 0.000268 
0.000107 9.38E-05 0.000179 0.000194 0.000245 0.00019 0.000384 0.000219 0.000268 

1.64E-06 U 9.78E-07 U 1.22E-06 U 1.33E-06 U 7.81E-07 U 1.42E-06 U 8.38E-07 U 1.26E-06 U 1.31E-06 U
1.87E-06 U 4.45E-06 Z 8.34E-06 J 9.07E-06 J 1.51E-05 J 6.48E-06 Z 1.46E-05 J 1.08E-05 J 9.04E-06 Z
4.08E-05 3.98E-05 7.55E-05 7.69E-05 0.000111 8.79E-05 0.000156 9.83E-05 0.000117 
6.42E-05 6.13E-05 0.000113 0.000121 0.000164 0.000128 0.000232 0.000147 0.000179 
3.07E-05 J 2.6E-05 Z 4.48E-05 5.14E-05 7.23E-05 6.1E-05 8.22E-05 6.24E-05 8.17E-05 
0.000377 0.000348 0.000698 0.000722 0.000996 0.000748 0.0015 0.000866 0.00107 
6.42E-05 6.13E-05 0.000113 0.000121 0.000164 0.000128 0.000232 0.000147 0.000179 

5.46E-06 U 3.03E-06 U 7.5E-07 U 4.43E-06 U 4.97E-06 U 4.08E-06 U 1.25E-05 U 9.93E-06 U 7.9E-06 U
0.000266 0.000244 0.000395 0.000454 0.000631 0.000513 0.000767 0.000514 0.000719 
0.000286 0.000259 0.000498 0.000537 0.00074 0.000573 0.00109 0.000646 0.00079 
0.000103 0.000103 0.000177 0.000181 0.000253 0.000206 0.000324 0.000224 0.000273 
0.000108 9.19E-05 0.000177 0.000193 0.000247 0.00019 0.000393 0.000229 0.000268 

1.61E-06 U 1.91E-06 Z 3.57E-06 J 3.3E-06 J 5.41E-06 J 3.64E-06 J 7.9E-06 J 5.23E-06 J 4.14E-06 Z
6.15E-06 J 4.89E-06 Z 2.49E-05 Z 1.22E-05 J 1.65E-05 Z 1.06E-05 Z 0.000104 1.25E-05 J 1.48E-05 Z
1.6E-06 U 9.56E-07 U 1.19E-06 U 1.3E-06 U 7.63E-07 U 1.39E-06 U 8.19E-07 U 1.23E-06 U 1.28E-06 U
7.8E-05 6.64E-05 0.000153 0.000138 0.000203 0.000128 0.000325 0.000167 0.000195 

1.69E-06 U 1.32E-06 Z 1.26E-06 U 1.37E-06 U 7.7E-07 Z 1.47E-06 U 3.5E-06 J 1.3E-06 U 1.35E-06 U
1.5E-06 U 1.78E-06 J 3.91E-06 Z 4E-06 Z 7.16E-07 U 2.8E-06 Z 9.47E-06 J 3.94E-06 Z 3.68E-06 Z
0.000131 Z 0.000114 Z 0.000157 0.000184 Z 0.000201 0.000207 0.000202 0.000199 0.000284 
0.000187 0.000166 0.000377 0.000364 0.000554 0.000349 0.000865 0.000456 0.000509 
0.000187 0.000166 0.000377 0.000364 0.000554 0.000349 0.000865 0.000456 0.000509 
8.75E-05 7.88E-05 0.000177 0.000184 0.000256 0.000154 0.0004 0.000203 0.000248 
1.38E-05 7.94E-06 Z 2.69E-05 2.49E-05 Z 3.38E-05 2.62E-05 5.05E-05 Z 2.88E-05 3.11E-05 Z
0.000375 0.000329 0.000767 0.000827 0.00131 0.000838 0.00193 0.00113 0.0012 
0.000122 9.72E-05 0.000208 0.000266 0.000466 0.000339 0.000573 0.000435 0.000414 
2.6E-05 J 2.29E-05 J 4.95E-05 4.84E-05 7.04E-05 4.85E-05 0.0001 6.47E-05 6.92E-05 
0.000375 0.000329 0.000767 0.000827 0.00131 0.000838 0.00193 0.00113 0.0012 
5.7E-05 5.39E-05 0.000117 0.000121 0.000172 0.000109 0.000272 0.000145 0.000171 

0.000218 0.000204 0.000464 0.00048 0.000739 0.00046 0.00113 0.000617 0.000674 
3.03E-06 U 1.94E-06 Z 1.6E-06 Z 1.54E-06 U 1.08E-06 U 2.53E-06 U 1.64E-06 U 2E-06 Z 2.52E-06 U
7.82E-05 6.4E-05 0.000129 0.000154 0.00026 0.0002 0.000329 0.00024 0.000253 
0.000122 9.72E-05 0.000208 0.000266 0.000466 0.000339 0.000573 0.000435 0.000414 
0.000365 0.000343 0.000779 0.000767 0.00112 0.000714 0.00176 0.000916 0.00104 
7.82E-05 6.4E-05 0.000129 0.000154 0.00026 0.0002 0.000329 0.00024 0.000253 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

11A-T102 11A-T102 11A-T102 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR2 11A-TTR2
11A-CE02-T102 11A-CE03-T102 11A-CE04-T102 11A-CE01-TTR1 11A-CE02-TTR1 11A-CE03-TTR1 11A-CE04-TTR1 11A-CE01-TTR2 11A-CE02-TTR2

3.01 3.14 2.97 2.97 3.05 3.07 2.73 2.99 2.89
PR PR PR PR PR PR PR PR PR

10.21 10.21 10.21 6.66 6.66 6.66 6.66 4.24 4.24
11A-CE02-T102-AS 11A-CE03-T102-AS 11A-CE04-T102-AS 11A-CE01-TTR1-AS 11A-CE02-TTR1-AS 11A-CE03-TTR1-AS 11A-CE04-TTR1-AS 11A-CE01-TTR2-AS 11A-CE02-TTR2-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N N N

7.71E-06 Z 5.82E-06 J 8.67E-06 Z 1.83E-05 Z 4.8E-05 4.02E-05 4.13E-05 4.44E-05 4.46E-05 
8.73E-06 J 8.91E-06 J 2.2E-05 J 9.73E-06 Z 1.66E-05 Z 1.37E-05 J 2.82E-05 Z 1.86E-05 J 1.56E-05 Z
0.00011 0.000102 0.000251 0.00024 0.000349 0.000199 0.000593 0.000278 0.000309 

1.63E-06 U 2.1E-06 J 3.45E-06 Z 2.72E-06 J 4.84E-06 J 3.83E-06 Z 7.68E-06 J 2.31E-06 Z 4.65E-06 J
1.63E-06 U 1.06E-06 U 2.49E-06 Z 1.89E-06 Z 3.25E-06 Z 1.55E-06 U 5.56E-06 J 1.94E-06 Z 3.4E-06 Z
2.71E-05 Z 2.96E-05 6.79E-05 6.55E-05 9.22E-05 5.98E-05 0.000143 7.43E-05 8.83E-05 
2.09E-05 Z 1.88E-05 Z 2.45E-05 Z 3.53E-05 Z 4.08E-05 Z 4.06E-05 Z 5.06E-05 4.2E-05 Z 5.89E-05 
4.87E-05 4.01E-05 0.00011 9.4E-05 0.000132 8.32E-05 0.000246 0.000115 0.000122 
0.000401 0.000375 0.000949 0.000889 0.0013 0.000751 0.00222 0.00105 0.00115 
2.71E-05 Z 2.96E-05 6.79E-05 6.55E-05 9.22E-05 5.98E-05 0.000143 7.43E-05 8.83E-05 
9.01E-06 Z 8.98E-06 Z 2.32E-05 J 2.13E-05 J 3.33E-05 J 1.72E-05 Z 5.24E-05 2.75E-05 J 2.76E-05 J
0.00013 0.000115 0.000279 0.000267 0.000395 0.000236 0.000622 0.000315 0.000357 
0.000375 0.000329 0.000767 0.000827 0.00131 0.000838 0.00193 0.00113 0.0012 
0.000236 0.000218 0.000576 0.000532 0.000787 0.000437 0.00133 0.000615 0.000675 
7.25E-06 J 8.77E-06 J 1.98E-05 J 1.94E-05 J 2.79E-05 J 1.58E-05 Z 4.37E-05 2.1E-05 J 2.13E-05 J
3.72E-06 U 3.35E-06 U 4.67E-06 U 7.84E-06 U 1.3E-05 Z 1.22E-05 J 1.9E-05 J 1.05E-05 Z 8.85E-06 J
0.000218 0.000204 0.000464 0.00048 0.000739 0.00046 0.00113 0.000617 0.000674 

3.55E-06 U 2.92E-06 U 2.85E-06 U 3.68E-06 Z 4.96E-06 Z 2.57E-06 Z 6.91E-06 Z 7.09E-06 Z 7.47E-06 Z
0.000401 0.000375 0.000949 0.000889 0.0013 0.000751 0.00222 0.00105 0.00115 
0.000187 0.000166 0.000377 0.000364 0.000554 0.000349 0.000865 0.000456 0.000509 

1.59E-06 U 2.32E-06 Z 6.87E-06 J 7.37E-06 J 1.07E-05 J 6.74E-06 J 1.8E-05 J 9.62E-06 J 9.25E-06 J
1.38E-05 7.94E-06 Z 2.69E-05 2.49E-05 Z 3.38E-05 2.62E-05 5.05E-05 Z 2.88E-05 3.11E-05 Z
0.000401 0.000375 0.000949 0.000889 0.0013 0.000751 0.00222 0.00105 0.00115 
2.71E-05 Z 2.96E-05 6.79E-05 6.55E-05 9.22E-05 5.98E-05 0.000143 7.43E-05 8.83E-05 
0.000401 0.000375 0.000949 0.000889 0.0013 0.000751 0.00222 0.00105 0.00115 
2E-05 Z 2.15E-05 J 0.000143 5.31E-05 6.85E-05 3.93E-05 J 0.000629 5.68E-05 6.07E-05 

1.69E-06 U 1.1E-06 U 1.4E-06 U 1.58E-06 U 9.04E-07 U 1.61E-06 U 1.13E-06 U 1.4E-06 U 1.54E-06 U
2.67E-06 Z 2.73E-06 J 5.31E-06 J 4.82E-06 J 6.24E-06 Z 2.66E-06 Z 1.1E-05 J 7.08E-06 Z 6.61E-06 J
6.41E-05 5.7E-05 Z 7.68E-05 Z 9.98E-05 0.000112 0.000105 0.00015 0.000119 0.000155 

1.45E-06 U 9.44E-07 U 1.2E-06 U 1.36E-06 U 7.74E-07 U 1.38E-06 U 9.67E-07 U 1.2E-06 U 1.32E-06 U
1.54E-06 U 1.02E-06 U 3.02E-06 J 1.43E-06 U 1.58E-06 J 1.45E-06 U 4.5E-06 Z 1.49E-06 Z 1.4E-06 U
3.32E-05 Z 3.8E-05 J 9.22E-05 Z 9.06E-05 0.000126 6.41E-05 0.000212 9.74E-05 9.94E-05 
0.000168 0.000162 0.000448 0.000414 0.000631 0.000304 0.00102 0.000478 0.000486 
7.45E-05 7.04E-05 0.000176 0.000165 0.000247 0.000125 0.000393 0.000188 0.000202 

4.37E-05 Z 4.58E-05 0.000129 0.000114 0.000169 7.48E-05 0.000284 0.000128 0.000126 
0.000186 0.000171 0.000475 0.000415 0.000592 Z 0.000293 0.00101 0.000442 Z 0.000471 
0.000186 0.000171 0.000475 0.000415 0.000592 Z 0.000293 0.00101 0.000442 Z 0.000471 
4.89E-05 4.14E-05 0.000117 0.000106 0.000168 7.31E-05 Z 0.00027 0.00013 0.000136 

2.43E-06 U 4.6E-06 Z 1.27E-05 J 2.4E-06 U 1.43E-05 Z 6.39E-06 J 2.3E-05 J 9.02E-06 Z 1.42E-05 J
5.04E-06 Z 4.77E-06 Z 6.07E-06 Z 6.9E-06 Z 6.74E-06 Z 6.96E-06 Z 9.32E-06 Z 8.38E-06 Z 9.21E-06 Z
0.000287 0.000255 0.000718 0.00065 0.000987 0.000478 0.00164 0.000739 0.000755 
4.89E-05 4.14E-05 0.000117 0.000106 0.000168 7.31E-05 Z 0.00027 0.00013 0.000136 
5.44E-05 4.66E-05 0.000126 0.000116 0.000179 8.57E-05 0.000288 0.000138 0.000146 
2.01E-05 1E-05 Z 4.26E-05 5.16E-05 9.45E-05 4.18E-05 Z 0.000125 7.63E-05 7.66E-05 

4.24E-06 Z 3.35E-06 Z 1.08E-05 Z 1.17E-05 Z 2.39E-05 Z 1.45E-05 J 3.48E-05 J 2.01E-05 Z 1.97E-05 J
0.000219 0.000194 0.000541 0.000486 0.000734 0.000374 0.0012 0.00055 0.000591 
2.91E-06 Z 1.24E-06 U 9.33E-06 J 7.83E-06 J 1.57E-05 J 8.22E-06 Z 2.31E-05 J 1.31E-05 J 1.41E-05 J
0.000186 0.000171 0.000475 0.000415 0.000592 Z 0.000293 0.00101 0.000442 Z 0.000471 
1.6E-05 1.27E-05 Z 3.86E-05 3.85E-05 Z 7.16E-05 3.79E-05 0.000104 6.01E-05 5.87E-05 

0.000168 0.000162 0.000448 0.000414 0.000631 0.000304 0.00102 0.000478 0.000486 
4.2E-05 3.58E-05 Z 9.34E-05 7.86E-05 0.00015 4.72E-05 0.000205 0.000105 6.82E-05 
0.00867 0.00791 0.0203 0.0192 0.0284 0.0163 0.0467 0.0227 0.0246 
0.00827 0.00753 0.019 0.0183 0.027 0.0156 0.0437 0.0217 0.0236 
1.34E-08 1.27E-08 5.99E-07 2.75E-07 3.48E-07 2.3E-08 1.59E-06 4.71E-07 4.54E-07 
1.49E-07 1.24E-07 5.99E-07 2.76E-07 3.48E-07 1.60E-07 1.59E-06 4.71E-07 4.68E-07
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

11A-T102 11A-T102 11A-T102 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR2 11A-TTR2
11A-CE02-T102 11A-CE03-T102 11A-CE04-T102 11A-CE01-TTR1 11A-CE02-TTR1 11A-CE03-TTR1 11A-CE04-TTR1 11A-CE01-TTR2 11A-CE02-TTR2

3.01 3.14 2.97 2.97 3.05 3.07 2.73 2.99 2.89
PR PR PR PR PR PR PR PR PR

10.21 10.21 10.21 6.66 6.66 6.66 6.66 4.24 4.24
11A-CE02-T102-AS 11A-CE03-T102-AS 11A-CE04-T102-AS 11A-CE01-TTR1-AS 11A-CE02-TTR1-AS 11A-CE03-TTR1-AS 11A-CE04-TTR1-AS 11A-CE01-TTR2-AS 11A-CE02-TTR2-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N N N N

1.69E-05 U 1.18E-05 U 1.28E-05 Z 1.89E-05 J 2.25E-05 Z 1.86E-05 Z 4.05E-05 Z 2.96E-05 Z 4.06E-05 Z
0.000359 Z 0.000322 Z 0.000485 Z 0.000566 Z 0.000679 Z 0.000602 Z 0.000819 Z 0.000631 Z 0.000854 Z

0.00176 0.00162 Z 0.00299 Z 0.0032 Z 0.00438 Z 0.00341 Z 0.00618 0.00378 Z 0.00472 Z
0.00254 Z 0.00231 Z 0.00557 Z 0.00547 Z 0.00827 Z 0.00515 Z 0.0134 Z 0.00688 Z 0.00752 Z
0.00185 Z 0.0017 Z 0.00485 Z 0.00428 Z 0.00642 Z 0.00314 Z 0.0108 Z 0.00483 Z 0.00504 Z
0.00131 Z 0.00118 Z 0.00374 Z 0.00333 Z 0.00494 Z 0.00242 Z 0.00901 Z 0.00386 Z 0.0038 Z
0.000622 0.000563 Z 0.00179 Z 0.00162 Z 0.00255 Z 0.00112 Z 0.00443 Z 0.00189 Z 0.00191 Z

0.000186 Z 0.000169 Z 0.000583 Z 0.000522 Z 0.000778 Z 0.000331 Z 0.00137 Z 0.000584 Z 0.000548 Z
4.99E-05 Z 5.45E-05 J 0.000169 Z 0.000138 Z 0.000191 Z 7.22E-05 Z 0.000377 0.000155 0.00014 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

11A-TTR2 11A-TTR2 11A-TTR2 12B-T000 12B-T000 12B-T000 12B-T000 12B-T014 12B-T014
11A-CE02-TTR2 11A-CE03-TTR2 11A-CE04-TTR2 12B-CE01-T000 12B-CE02-T000 12B-CE03-T000 12B-CE04-T000 12B-CE01-T014 12B-CE02-T014

2.89 2.97 2.8 3.1 3 3.11 3.2 3 3
PR PR PR PR PR PR PR PR PR
4.24 4.24 4.24 -0.06 -0.06 -0.06 -0.06 1.43 1.43

11A-CE02-TTR2-AT 11A-CE03-TTR2-AS 11A-CE04-TTR2-AS 12B-CE01-T000-AS 12B-CE02-T000-AS 12B-CE03-T000-AS 12B-CE04-T000-AS 12B-CE01-T014-AS 12B-CE02-T014-AS
8/16/2011 8/16/2011 8/16/2011 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012

FD N N N N N N N N

2.56E-05 J 2.65E-05 J 2.76E-05 J 4.28E-05 3.3E-05 Z 4.39E-05 3E-05 J 3.75E-05 J 2.51E-05 J
1.9E-05 Z 1.61E-05 J 1.99E-05 Z 2.7E-05 Z 2.93E-05 Z 3.11E-05 Z 2.46E-05 Z 1.89E-05 Z 2.23E-05 Z
6.58E-05 5.16E-05 0.000201 4.54E-05 1.27E-05 Z 9.17E-06 Z 3.16E-05 J 3.5E-05 J 2.39E-05 J
0.00073 0.000553 0.00224 0.000456 0.000193 0.000178 0.000378 0.000343 0.000303 
5.41E-05 4.73E-05 0.000155 3.97E-05 1.61E-05 J 9.71E-06 Z 2.7E-05 J 2.34E-05 Z 2.14E-05 Z
2.67E-05 J 2.2E-05 J 7.84E-05 1.29E-05 Z 6.92E-06 Z 1.29E-06 U 9.98E-06 Z 1.19E-05 J 9.71E-06 J
7.47E-06 J 5.95E-06 Z 2.38E-05 J 4.63E-06 Z 8.56E-07 U 9.77E-07 U 1.12E-06 U 3.66E-06 J 2.46E-06 J
0.000245 0.000178 0.000774 0.00015 6.37E-05 5.43E-05 0.000122 0.000103 8.65E-05 

1.49E-06 U 3.91E-07 U 1.88E-06 U 8.47E-07 U 6.07E-07 U 7.91E-07 U 9.15E-07 U 6.68E-07 U 5.84E-07 U
4.78E-05 3.55E-05 J 0.000154 3.03E-05 J 1.45E-05 J 1.27E-05 J 2.25E-05 Z 2.21E-05 J 1.69E-05 Z
2.32E-05 1.76E-05 7.68E-05 1.57E-05 J 6.07E-06 J 4.73E-06 Z 1.21E-05 J 9.81E-06 J 8.17E-06 J
0.000454 0.00035 0.00135 0.000285 Z 0.000118 Z 0.000106 Z 0.000236 0.000216 0.00019 
0.000128 0.000103 0.000192 0.000112 6.21E-05 U 8.08E-05 U 6.55E-05 U 8.55E-05 Z 6.5E-05 
0.000795 0.000639 0.00236 0.000487 0.000209 0.000181 0.000396 0.000365 0.000329 

1.55E-06 U 1.06E-06 J 1.85E-06 U 9.51E-07 U 8.04E-07 U 9.18E-07 U 1.05E-06 U 8.14E-07 U 7.75E-07 U
1.68E-06 U 4.54E-07 U 2.01E-06 U 1.03E-06 U 8.74E-07 U 9.98E-07 U 1.14E-06 U 8.84E-07 U 8.42E-07 U

0.00073 0.000553 0.00224 0.000456 0.000193 0.000178 0.000378 0.000343 0.000303 
1.52E-05 J 1.04E-05 J 4.79E-05 6.55E-06 Z 3.96E-06 J 2.43E-06 Z 4.57E-06 Z 5.79E-06 Z 5.35E-06 Z
0.000795 0.000639 0.00236 0.000487 0.000209 0.000181 0.000396 0.000365 0.000329 
0.000124 9.68E-05 0.000368 8.18E-05 3.19E-05 J 2.88E-05 J 5.71E-05 Z 5.38E-05 4.98E-05 
0.000124 9.68E-05 0.000368 8.18E-05 3.19E-05 J 2.88E-05 J 5.71E-05 Z 5.38E-05 4.98E-05 
0.000596 0.000447 0.00195 0.000364 0.000168 0.000152 0.0003 0.000253 0.000215 
0.000454 0.00035 0.00135 0.000285 Z 0.000118 Z 0.000106 Z 0.000236 0.000216 0.00019 
3.85E-05 Z 3.49E-05 6.26E-05 Z 3.89E-05 Z 1.1E-05 Z 2.19E-05 J 2.39E-05 J 2.72E-05 Z 2.03E-05 Z
4.98E-06 Z 3.09E-06 J 1.13E-05 J 9.78E-07 U 8.28E-07 U 9.45E-07 U 1.08E-06 U 8.38E-07 U 7.97E-07 U
1.6E-06 U 4.34E-07 U 1.92E-06 U 9.86E-07 U 8.34E-07 U 9.52E-07 U 1.09E-06 U 8.44E-07 U 8.04E-07 U
1.3E-05 J 7.68E-06 J 3.27E-05 J 7.17E-06 J 2.52E-06 J 2.6E-06 Z 5.86E-06 J 4.3E-06 Z 6.36E-07 U

1.24E-05 Z 8.06E-06 J 3.66E-05 J 8.85E-06 J 2.67E-06 Z 2.68E-06 J 5.92E-06 Z 3.95E-06 Z 3.43E-06 Z
2.32E-05 1.76E-05 7.68E-05 1.57E-05 J 6.07E-06 J 4.73E-06 Z 1.21E-05 J 9.81E-06 J 8.17E-06 J
0.000454 0.00035 0.00135 0.000285 Z 0.000118 Z 0.000106 Z 0.000236 0.000216 0.00019 
3.29E-06 J 1.57E-06 Z 5.15E-06 Z 9.82E-07 U 8.19E-07 U 8.62E-07 U 1.06E-06 U 8.78E-07 Z 6.24E-07 U
1.47E-06 U 8.2E-07 J 3.07E-06 Z 8.37E-07 U 6E-07 U 7.82E-07 U 9.05E-07 U 6.61E-07 U 5.77E-07 U
0.000106 7.2E-05 0.000327 8.37E-05 2.85E-05 J 2.25E-05 J 6.24E-05 5.9E-05 4.34E-05 
0.000786 0.000622 0.00263 0.000619 0.000225 0.000195 0.000459 0.000432 0.000319 
3.85E-05 Z 3.49E-05 6.26E-05 Z 3.89E-05 Z 1.1E-05 Z 2.19E-05 J 2.39E-05 J 2.72E-05 Z 2.03E-05 Z
4.28E-05 3.2E-05 J 0.000143 3.29E-05 J 1.3E-05 J 1.12E-05 Z 2.33E-05 Z 2.17E-05 Z 1.66E-05 Z
9.25E-06 J 6.97E-06 J 2.21E-05 Z 7.47E-06 Z 1.68E-06 U 1.99E-06 U 4.08E-06 Z 5.01E-06 Z 3.34E-06 Z
0.000239 0.000182 0.000764 0.000215 8.02E-05 7.13E-05 0.000155 0.000147 0.000106 
1.3E-05 J 1.14E-05 J 5.01E-05 1.05E-05 Z 4.78E-06 J 2.64E-06 Z 7.76E-06 J 5.61E-06 Z 6.9E-06 J
4.78E-05 3.29E-05 0.000125 3.43E-05 Z 1.22E-05 Z 1.15E-05 J 2.93E-05 J 2.57E-05 J 1.71E-05 Z
0.000266 0.000239 0.00089 0.00018 5.82E-05 Z 5.79E-05 0.000136 0.000124 0.000102 
9.96E-05 6.76E-05 0.0003 6.34E-05 2.53E-05 Z 2.14E-05 J 4.59E-05 4.45E-05 3.83E-05 
3.06E-05 J 2.3E-05 J 0.000102 1.99E-05 Z 5.47E-06 Z 5.71E-06 J 1.72E-05 J 1.61E-05 Z 1.39E-05 J
0.000786 0.000622 0.00263 0.000619 0.000225 0.000195 0.000459 0.000432 0.000319 
1.45E-05 9.21E-06 Z 4.44E-05 Z 1.12E-05 Z 3.34E-06 Z 2.73E-06 Z 8.42E-06 Z 6.85E-06 J 4.55E-06 Z
1.7E-06 U 5.73E-07 Z 1.81E-06 U 1.25E-06 U 1.41E-06 U 1.44E-06 U 1.6E-06 U 1.06E-06 U 1.18E-06 U
1.45E-05 9.21E-06 Z 4.44E-05 Z 1.12E-05 Z 3.34E-06 Z 2.73E-06 Z 8.42E-06 Z 6.85E-06 J 4.55E-06 Z
0.00015 0.000115 0.00049 0.000119 3.88E-05 2.89E-05 J 8.55E-05 7.98E-05 5.94E-05 

2.49E-06 U 7.69E-07 U 3.59E-06 U 2.35E-06 U 1.61E-06 U 1.92E-06 U 2.43E-06 U 1.8E-06 U 1.53E-06 U
4.78E-05 3.29E-05 0.000125 3.43E-05 Z 1.22E-05 Z 1.15E-05 J 2.93E-05 J 2.57E-05 J 1.71E-05 Z
2.75E-05 J 3.02E-05 J 0.000103 1.73E-05 J 4.52E-06 J 6.43E-06 J 1.71E-05 J 7.75E-06 Z 1.08E-05 J
1.43E-06 U 5.14E-07 U 1.99E-06 U 1.33E-06 U 1.03E-06 U 1.14E-06 U 1.41E-06 U 1.08E-06 U 1E-06 U
0.000125 0.000102 0.000422 0.000109 3.76E-05 J 3.2E-05 J 7.97E-05 6.73E-05 5.37E-05 
0.000665 0.000535 0.00222 0.000603 0.000227 0.000201 0.000437 0.000428 0.000298 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

11A-TTR2 11A-TTR2 11A-TTR2 12B-T000 12B-T000 12B-T000 12B-T000 12B-T014 12B-T014
11A-CE02-TTR2 11A-CE03-TTR2 11A-CE04-TTR2 12B-CE01-T000 12B-CE02-T000 12B-CE03-T000 12B-CE04-T000 12B-CE01-T014 12B-CE02-T014

2.89 2.97 2.8 3.1 3 3.11 3.2 3 3
PR PR PR PR PR PR PR PR PR
4.24 4.24 4.24 -0.06 -0.06 -0.06 -0.06 1.43 1.43

11A-CE02-TTR2-AT 11A-CE03-TTR2-AS 11A-CE04-TTR2-AS 12B-CE01-T000-AS 12B-CE02-T000-AS 12B-CE03-T000-AS 12B-CE04-T000-AS 12B-CE01-T014-AS 12B-CE02-T014-AS
8/16/2011 8/16/2011 8/16/2011 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012

FD N N N N N N N N

2.61E-06 Z 2.3E-06 J 8.92E-06 J 1.86E-06 U 1.43E-06 U 1.59E-06 U 1.97E-06 U 1.51E-06 U 1.4E-06 U
0.000665 0.000535 0.00222 0.000603 0.000227 0.000201 0.000437 0.000428 0.000298 
0.000158 0.000146 0.000294 0.000165 0.000121 0.000112 0.000134 0.000114 0.000115 
2.92E-06 Z 1.97E-06 Z 1.21E-05 J 1.3E-06 U 1E-06 U 1.11E-06 U 1.37E-06 U 1.05E-06 U 9.75E-07 U
0.000266 0.000239 0.00089 0.00018 5.82E-05 Z 5.79E-05 0.000136 0.000124 0.000102 
3.22E-06 J 1.73E-06 Z 9.87E-06 J 1.32E-06 U 1.02E-06 U 1.13E-06 U 1.4E-06 U 1.07E-06 U 9.94E-07 U
0.000703 0.000569 0.00239 0.00058 0.000203 0.000179 0.000424 0.000371 0.000295 
2.21E-05 J 1.75E-05 J 7.6E-05 1.17E-05 Z 6.31E-06 Z 4.63E-06 J 1.1E-05 J 6.94E-06 Z 8.19E-06 Z
4.13E-06 Z 6.29E-06 J 3.01E-05 J 6.21E-06 J 9.72E-07 U 1.08E-06 U 4.17E-06 J 3.14E-06 J 2.5E-06 Z
7.65E-05 5.49E-05 0.00025 4.22E-05 Z 1.64E-05 J 1.34E-05 Z 3.59E-05 J 3.3E-05 Z 2.74E-05 J
7.65E-05 5.49E-05 0.00025 4.22E-05 Z 1.64E-05 J 1.34E-05 Z 3.59E-05 J 3.3E-05 Z 2.74E-05 J
7.13E-05 5.62E-05 0.000234 5.52E-05 1.84E-05 J 1.48E-05 J 4.11E-05 4.06E-05 2.88E-05 J
7.77E-06 J 5.58E-06 J 2.13E-05 J 2.91E-06 Z 1.07E-06 U 1.28E-06 U 2.88E-06 Z 1.11E-06 Z 2.66E-06 J
0.000259 0.000245 0.000416 0.00017 9.17E-05 7.19E-05 0.000144 0.000138 0.000118 
0.000786 0.000622 0.00263 0.000619 0.000225 0.000195 0.000459 0.000432 0.000319 

1.65E-06 U 5.09E-07 U 2.38E-06 U 1.55E-06 U 1.07E-06 U 1.27E-06 U 1.61E-06 U 1.19E-06 U 1.01E-06 U
5.42E-06 Z 2.53E-06 Z 1.19E-05 Z 3.43E-06 Z 1.06E-06 U 1.26E-06 U 2.76E-06 Z 2.51E-06 Z 1.42E-06 Z
0.000786 0.000622 0.00263 0.000619 0.000225 0.000195 0.000459 0.000432 0.000319 
5.22E-05 4.1E-05 0.000177 4.01E-05 1.56E-05 J 1.03E-05 Z 3.11E-05 J 2.82E-05 J 1.95E-05 J

1.82E-06 U 5.6E-07 U 2.61E-06 U 1.71E-06 U 1.17E-06 U 1.4E-06 U 1.77E-06 U 1.31E-06 U 1.11E-06 U
0.000106 7.2E-05 0.000327 8.37E-05 2.85E-05 J 2.25E-05 J 6.24E-05 5.9E-05 4.34E-05 
2.43E-05 J 1.96E-05 J 8.69E-05 1.59E-05 J 6.29E-06 J 3.81E-06 Z 1.23E-05 J 1.19E-05 J 9.92E-06 J
0.000703 0.000569 0.00239 0.00058 0.000203 0.000179 0.000424 0.000371 0.000295 

1.36E-06 U 2.26E-06 Z 8.77E-06 Z 1.65E-06 U 1.08E-06 U 1.25E-06 U 1.74E-06 U 1.26E-06 U 1E-06 U
0.00035 0.000314 0.00059 0.000267 0.000163 0.000142 0.000226 0.000212 0.000191 
0.000202 0.000168 0.000669 0.000126 3.82E-05 J 3.23E-05 J 8.8E-05 8.66E-05 6.78E-05 
6.02E-05 5.02E-05 0.000208 3.66E-05 J 1.14E-05 Z 8.46E-06 J 2.47E-05 J 2.42E-05 J 1.85E-05 Z
3.23E-05 J 2.93E-05 J 0.000119 1.75E-05 J 6.19E-06 J 3.14E-06 Z 1.34E-05 J 1.15E-05 Z 9.82E-06 Z
6.02E-05 5.02E-05 0.000208 3.66E-05 J 1.14E-05 Z 8.46E-06 J 2.47E-05 J 2.42E-05 J 1.85E-05 Z
0.000213 0.000178 0.000706 0.000132 4.15E-05 3.12E-05 J 9.89E-05 8.76E-05 7.4E-05 
7.62E-06 J 6.34E-06 J 2.68E-05 J 3.56E-06 Z 9.26E-07 U 1.09E-06 U 4.29E-06 Z 4.11E-06 J 2.27E-06 J
2.72E-05 J 2.2E-05 J 8.99E-05 1.84E-05 J 4.8E-06 Z 4.71E-06 J 1.28E-05 J 1.06E-05 Z 9.45E-06 J
0.000117 0.0001 0.000398 7.85E-05 2.28E-05 J 1.88E-05 J 5.87E-05 4.74E-05 4.22E-05 
4.49E-05 Z 4.22E-05 0.000158 3.19E-05 J 8.85E-06 Z 9.39E-06 J 2.36E-05 J 2.15E-05 J 1.84E-05 Z
0.000108 8.62E-05 0.000342 7.62E-05 2.65E-05 J 1.84E-05 Z 5.23E-05 4.38E-05 4.17E-05 
0.000726 0.000668 0.00118 0.000493 0.000263 0.000234 0.000418 0.000405 0.000355 
0.000488 0.00041 0.00159 0.000252 8.25E-05 7.2E-05 0.000185 0.000175 0.000149 
1.5E-06 U 1.47E-06 Z 2.26E-06 U 1.52E-06 U 9.25E-07 U 1.09E-06 U 1.54E-06 U 1.01E-06 U 9.55E-07 U
2.37E-06 Z 1.85E-06 Z 7.62E-06 J 1.48E-06 U 8.99E-07 U 1.06E-06 U 1.49E-06 U 9.85E-07 U 9.28E-07 U
0.000155 0.000128 0.000517 9.23E-05 2.96E-05 J 2.34E-05 Z 7.03E-05 6.69E-05 5.24E-05 

1.24E-06 U 3.87E-07 U 1.87E-06 U 1.26E-06 U 7.64E-07 U 8.97E-07 U 1.27E-06 U 8.36E-07 U 7.88E-07 U
0.000155 0.000128 0.000517 9.23E-05 2.96E-05 J 2.34E-05 Z 7.03E-05 6.69E-05 5.24E-05 

1.21E-06 U 3.75E-07 U 1.81E-06 U 1.22E-06 U 7.42E-07 U 8.71E-07 U 1.23E-06 U 8.12E-07 U 7.65E-07 U
0.000292 0.000245 0.001 0.000193 6.62E-05 5.54E-05 0.000147 0.000122 0.000107 

1.07E-06 U 9.9E-07 J 4.17E-06 J 9.83E-07 U 5.95E-07 U 6.99E-07 U 9.83E-07 U 6.66E-07 U 6.37E-07 U
7.81E-06 J 6.08E-06 J 2.54E-05 J 4.49E-06 J 6.06E-07 U 8.43E-07 U 2.51E-06 Z 7.82E-07 U 7.12E-07 U
0.000144 0.00013 0.000196 0.000117 7.82E-05 7.31E-05 9.49E-05 0.000113 8.71E-05 
4.25E-05 3.19E-05 J 0.000127 2.16E-05 J 5.81E-06 J 4.51E-06 Z 1.5E-05 J 1.32E-05 J 1.19E-05 J
1E-05 J 7.79E-06 J 3.16E-05 J 4.52E-06 Z 7.05E-07 U 8.27E-07 U 2.04E-06 Z 3.26E-06 J 2.23E-06 Z

1.28E-06 U 3.98E-07 U 1.93E-06 U 1.3E-06 U 7.87E-07 U 9.24E-07 U 1.31E-06 U 8.62E-07 U 8.12E-07 U
0.000488 0.00041 0.00159 0.000252 8.25E-05 7.2E-05 0.000185 0.000175 0.000149 
0.00013 9.54E-05 0.00043 8.17E-05 2.43E-05 J 2.1E-05 Z 5.45E-05 4.92E-05 4.44E-05 
4.32E-05 3.64E-05 J 0.000152 3.14E-05 J 7.15E-06 Z 9.07E-06 J 1.86E-05 Z 2.13E-05 J 1.71E-05 J
6.1E-05 5.07E-05 0.000204 3.22E-05 J 8.22E-06 Z 4.59E-06 Z 1.93E-05 Z 2.05E-05 J 1.51E-05 J

4.91E-06 J 2.61E-06 Z 1.57E-05 J 9.45E-07 U 5.45E-07 U 7.13E-07 U 9.12E-07 U 7.09E-07 U 5.78E-07 U
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

11A-TTR2 11A-TTR2 11A-TTR2 12B-T000 12B-T000 12B-T000 12B-T000 12B-T014 12B-T014
11A-CE02-TTR2 11A-CE03-TTR2 11A-CE04-TTR2 12B-CE01-T000 12B-CE02-T000 12B-CE03-T000 12B-CE04-T000 12B-CE01-T014 12B-CE02-T014

2.89 2.97 2.8 3.1 3 3.11 3.2 3 3
PR PR PR PR PR PR PR PR PR
4.24 4.24 4.24 -0.06 -0.06 -0.06 -0.06 1.43 1.43

11A-CE02-TTR2-AT 11A-CE03-TTR2-AS 11A-CE04-TTR2-AS 12B-CE01-T000-AS 12B-CE02-T000-AS 12B-CE03-T000-AS 12B-CE04-T000-AS 12B-CE01-T014-AS 12B-CE02-T014-AS
8/16/2011 8/16/2011 8/16/2011 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012

FD N N N N N N N N

0.000145 0.000105 0.00049 7.45E-05 Z 1.93E-05 J 2.29E-05 J 5.6E-05 5.6E-05 4.44E-05 
0.000145 0.000105 0.00049 7.45E-05 Z 1.93E-05 J 2.29E-05 J 5.6E-05 5.6E-05 4.44E-05 
4.1E-06 U 4.07E-06 U 9.79E-06 U 4.43E-06 U 2.57E-06 U 3.31E-06 U 5.16E-06 U 4.29E-06 U 2.48E-06 U
0.00102 0.000852 0.00224 0.000792 0.000465 0.000416 0.00061 0.000532 0.000462 

1.71E-05 J 1.27E-05 J 5.07E-05 7.16E-06 J 5.35E-07 U 7E-07 U 5.62E-06 J 4.44E-06 Z 4.28E-06 J
1.88E-05 J 1.37E-05 J 5.88E-05 1.01E-05 Z 2.8E-06 J 2.96E-06 J 6.81E-06 J 7.14E-06 Z 6.04E-06 J
3.45E-05 J 2.76E-05 J 0.00012 2.11E-05 J 8.83E-06 Z 6.34E-06 Z 1.89E-05 J 1.35E-05 Z 1.56E-05 J
9.21E-05 7.47E-05 0.000305 4.72E-05 1.11E-05 Z 1.3E-05 J 2.98E-05 Z 3.42E-05 J 2.7E-05 J

1.35E-06 U 3.36E-07 U 1.53E-06 U 9.83E-07 U 5.67E-07 U 7.42E-07 U 9.48E-07 U 7.37E-07 U 6.01E-07 U
5.18E-06 Z 5.46E-06 J 2.37E-05 J 3.63E-06 Z 5.25E-07 U 8.13E-07 U 2.69E-06 Z 2.45E-06 J 5.98E-07 U
9.08E-05 6.84E-05 0.000322 7.73E-05 2.41E-05 J 1.76E-05 J 5.14E-05 4.32E-05 3.12E-05 Z
9.31E-06 J 6.66E-06 J 3.72E-05 J 5.53E-06 Z 1.99E-06 J 1.04E-06 U 6.13E-06 J 4.13E-06 J 4.12E-06 J
3.16E-05 J 2.35E-05 J 0.000116 2.14E-05 Z 8.11E-06 J 9.39E-06 J 1.72E-05 J 1.48E-05 J 1.28E-05 J
0.000258 0.000236 0.000625 0.000204 9.11E-05 8.93E-05 0.000136 0.000155 9.37E-05 
0.000262 0.000233 0.00057 0.000175 8.89E-05 7.95E-05 0.000141 0.000128 0.000104 
9.29E-07 Z 1E-06 J 2.43E-06 J 6.19E-07 U 4.87E-07 U 6.55E-07 U 7.26E-07 U 4.9E-07 U 5.33E-07 U
1.33E-05 J 9.09E-06 Z 2.36E-05 J 8.45E-06 J 3.11E-06 Z 1.21E-06 U 4.91E-06 Z 7.32E-06 J 4.68E-06 Z
0.000108 9.62E-05 0.000249 0.00011 6.49E-05 5.69E-05 8.23E-05 7.22E-05 6.11E-05 
0.000171 0.000155 0.000361 0.000158 0.000104 9.83E-05 0.000125 0.000107 9.37E-05 
8.3E-05 7.46E-05 0.000132 6.65E-05 4.85E-05 4.62E-05 6.56E-05 5.46E-05 5.28E-05 
0.00102 0.000852 0.00224 0.000792 0.000465 0.000416 0.00061 0.000532 0.000462 
0.000171 0.000155 0.000361 0.000158 0.000104 9.83E-05 0.000125 0.000107 9.37E-05 

8.16E-06 U 7.73E-06 U 1.39E-05 J 9.37E-06 U 8.52E-06 U 7.41E-06 U 7.43E-06 U 7.45E-06 J 4.74E-06 Z
0.000726 0.000668 0.00118 0.000493 0.000263 0.000234 0.000418 0.000405 0.000355 
0.000782 0.000674 0.00168 0.000622 0.000374 0.00034 0.000481 0.000446 0.000368 
0.000289 0.000253 0.000488 0.000211 0.000126 0.000116 0.000187 0.000165 0.000156 
0.000258 0.000236 0.000625 0.000204 9.11E-05 8.93E-05 0.000136 0.000155 9.37E-05 
4.79E-06 Z 4.5E-06 J 1.24E-05 J 5.2E-06 J 2.97E-06 J 3.02E-06 J 3.76E-06 Z 3.27E-06 J 3.01E-06 Z
1.29E-05 J 1.48E-05 J 3.97E-05 1.15E-05 Z 6E-06 J 6.61E-06 J 8.25E-06 J 7.28E-06 Z 5.68E-06 Z
1.33E-06 U 3.71E-07 U 1.35E-06 U 6.05E-07 U 7.18E-07 Z 4.83E-06 Z 7.1E-07 U 4.79E-07 U 5.21E-07 U

0.00018 0.000155 0.000432 0.000137 8.25E-05 7.75E-05 0.000107 8.49E-05 8.21E-05 
1.4E-06 U 3.92E-07 U 1.42E-06 U 6.39E-07 U 5.03E-07 U 6.76E-07 U 7.49E-07 U 5.05E-07 U 5.5E-07 U
4.81E-06 J 4.05E-06 Z 1.02E-05 Z 3.68E-06 Z 2.7E-06 Z 2.07E-06 Z 2.05E-06 Z 2.08E-06 Z 1.81E-06 Z
0.000288 0.000261 0.000293 0.000241 0.000185 0.000182 0.000206 0.000204 0.000189 
0.000501 0.000403 0.00127 0.000446 0.000218 0.000181 Z 0.000343 0.000312 0.000259 
0.000501 0.000403 0.00127 0.000446 0.000218 0.000181 Z 0.000343 0.000312 0.000259 
0.000242 0.000185 0.000611 0.000213 9.99E-05 8.17E-05 0.000158 0.000144 0.00012 
3.49E-05 2.17E-05 8.38E-05 2.55E-05 J 1.29E-05 J 1.11E-05 Z 2.35E-05 J 1.62E-05 Z 1.51E-05 J
0.00117 0.000908 0.00308 0.00103 0.000431 0.000369 0.000758 0.000715 0.000556 
0.000427 0.00036 0.00106 0.000368 0.000147 0.00011 0.000264 0.000279 0.000192 
7.09E-05 5.91E-05 0.000159 6.43E-05 2.97E-05 J 2.35E-05 Z 4.19E-05 4.62E-05 3.35E-05 J
0.00117 0.000908 0.00308 0.00103 0.000431 0.000369 0.000758 0.000715 0.000556 
0.00016 0.000126 0.000412 0.00014 6.25E-05 4.9E-05 0.000102 9.57E-05 7.34E-05 
0.000667 0.000515 0.00173 0.000631 0.000297 0.00025 0.000462 0.000419 0.000342 
2.22E-06 Z 1.73E-06 Z 2.53E-06 Z 2.24E-06 Z 1.12E-06 Z 1.76E-06 U 1.66E-06 Z 1.86E-06 Z 1.44E-06 U
0.000247 0.000212 0.00057 0.000217 9.98E-05 8.07E-05 0.000161 0.000154 0.000118 
0.000427 0.00036 0.00106 0.000368 0.000147 0.00011 0.000264 0.000279 0.000192 
0.00103 0.000746 0.00254 0.000912 0.000446 0.000374 0.000684 0.000619 0.000517 
0.000247 0.000212 0.00057 0.000217 9.98E-05 8.07E-05 0.000161 0.000154 0.000118 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

11A-TTR2 11A-TTR2 11A-TTR2 12B-T000 12B-T000 12B-T000 12B-T000 12B-T014 12B-T014
11A-CE02-TTR2 11A-CE03-TTR2 11A-CE04-TTR2 12B-CE01-T000 12B-CE02-T000 12B-CE03-T000 12B-CE04-T000 12B-CE01-T014 12B-CE02-T014

2.89 2.97 2.8 3.1 3 3.11 3.2 3 3
PR PR PR PR PR PR PR PR PR
4.24 4.24 4.24 -0.06 -0.06 -0.06 -0.06 1.43 1.43

11A-CE02-TTR2-AT 11A-CE03-TTR2-AS 11A-CE04-TTR2-AS 12B-CE01-T000-AS 12B-CE02-T000-AS 12B-CE03-T000-AS 12B-CE04-T000-AS 12B-CE01-T014-AS 12B-CE02-T014-AS
8/16/2011 8/16/2011 8/16/2011 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012

FD N N N N N N N N

4.46E-05 3.97E-05 9.57E-05 3.43E-05 J 1.08E-05 Z 5.7E-06 Z 2.22E-05 J 2.79E-05 J 1.88E-05 J
1.63E-05 J 1.34E-05 J 4.82E-05 1.43E-05 Z 5.8E-06 Z 2.93E-06 Z 8.4E-06 Z 7.95E-06 Z 7.91E-06 J

0.0003 0.000231 0.000833 0.000248 0.000111 9.09E-05 0.000191 0.000166 0.00014 
3.4E-06 Z 2.98E-06 Z 9.85E-06 J 4.65E-06 J 1.75E-06 Z 2.22E-06 Z 3.5E-06 J 2.76E-06 J 2.58E-06 J
3E-06 Z 2.79E-06 Z 6.79E-06 Z 3E-06 J 1.56E-06 Z 1.63E-06 J 1.73E-06 Z 1.31E-06 J 9.49E-07 Z

8.87E-05 6.63E-05 0.000214 7.45E-05 3.48E-05 J 3.02E-05 J 5.59E-05 5.04E-05 4.52E-05 
5.54E-05 Z 6.1E-05 9.06E-05 Z 6.88E-05 2.66E-05 Z 3.14E-05 Z 2.84E-05 Z 5.56E-05 Z 2.37E-05 Z
0.000116 8.94E-05 0.000326 9.11E-05 3.87E-05 2.96E-05 J 6.88E-05 6.1E-05 4.79E-05 
0.0011 0.000863 0.00318 0.000935 0.000399 0.000337 0.000691 0.00064 0.000528 

8.87E-05 6.63E-05 0.000214 7.45E-05 3.48E-05 J 3.02E-05 J 5.59E-05 5.04E-05 4.52E-05 
2.74E-05 J 2.1E-05 J 7.88E-05 2.2E-05 J 1.03E-05 J 8.44E-06 Z 1.47E-05 Z 1.67E-05 J 1.22E-05 J
0.000343 0.000276 0.000894 0.000278 0.00013 0.000104 0.000215 0.000193 0.000156 
0.00117 0.000908 0.00308 0.00103 0.000431 0.000369 0.000758 0.000715 0.000556 
0.000662 0.000506 0.00189 0.000568 0.000256 0.00021 0.000433 0.000371 0.000316 
2.29E-05 J 1.85E-05 J 6.59E-05 2.06E-05 J 9.4E-06 J 8.69E-06 J 1.47E-05 J 1.4E-05 J 1.15E-05 J
9.61E-06 J 7.09E-06 J 2.57E-05 J 1.03E-05 Z 6.3E-06 J 3.71E-06 J 6.76E-06 Z 6.32E-06 J 5.49E-06 J
0.000667 0.000515 0.00173 0.000631 0.000297 0.00025 0.000462 0.000419 0.000342 
7E-06 Z 5.8E-06 Z 1.04E-05 Z 8.42E-06 U 3.13E-06 U 3.77E-06 U 4.17E-06 U 4.87E-06 Z 5.25E-06 Z
0.0011 0.000863 0.00318 0.000935 0.000399 0.000337 0.000691 0.00064 0.000528 

0.000501 0.000403 0.00127 0.000446 0.000218 0.000181 Z 0.000343 0.000312 0.000259 
7.75E-06 J 7.11E-06 J 2.78E-05 J 1.05E-05 J 5.03E-06 Z 5.17E-06 J 8.78E-06 J 6.47E-06 J 5.27E-06 J
3.49E-05 2.17E-05 8.38E-05 2.55E-05 J 1.29E-05 J 1.11E-05 Z 2.35E-05 J 1.62E-05 Z 1.51E-05 J
0.0011 0.000863 0.00318 0.000935 0.000399 0.000337 0.000691 0.00064 0.000528 

8.87E-05 6.63E-05 0.000214 7.45E-05 3.48E-05 J 3.02E-05 J 5.59E-05 5.04E-05 4.52E-05 
0.0011 0.000863 0.00318 0.000935 0.000399 0.000337 0.000691 0.00064 0.000528 
7E-05 4.99E-05 0.000179 4.85E-05 1.82E-05 Z 1.75E-05 J 3.3E-05 J 3.47E-05 J 2.8E-05 J

1.39E-06 U 4.64E-07 U 2.19E-06 U 1.02E-06 U 8.4E-07 U 9.79E-07 U 1.1E-06 U 7.84E-07 U 6.77E-07 U
6.2E-06 Z 4.9E-06 J 1.78E-05 J 3.16E-06 Z 1.87E-06 Z 8.59E-07 U 2.47E-06 J 3.52E-06 J 2.41E-06 J
0.000146 0.000154 0.000257 0.000177 9.31E-05 Z 9.92E-05 0.000109 0.000146 8.73E-05 
1.2E-06 U 3.97E-07 U 1.88E-06 U 8.75E-07 U 7.2E-07 U 8.39E-07 U 9.4E-07 U 6.72E-07 U 5.8E-07 U
2.72E-06 J 1.33E-06 Z 5.07E-06 Z 9.19E-07 U 7.55E-07 U 9.02E-07 U 9.78E-07 U 7.08E-07 U 6.07E-07 U
9.52E-05 7.32E-05 0.000274 5.37E-05 Z 2.12E-05 Z 1.98E-05 J 4.49E-05 4.23E-05 3.53E-05 J
0.000468 0.00034 0.00143 0.000301 0.000136 0.000116 0.000251 0.000223 0.000202 
0.000189 0.000153 0.000534 0.000135 6.13E-05 4.59E-05 Z 0.000108 0.000101 8.86E-05 
0.000124 9.68E-05 0.000368 8.18E-05 3.19E-05 J 2.88E-05 J 5.71E-05 Z 5.38E-05 4.98E-05 
0.000454 0.00035 0.00135 0.000285 Z 0.000118 Z 0.000106 Z 0.000236 0.000216 0.00019 
0.000454 0.00035 0.00135 0.000285 Z 0.000118 Z 0.000106 Z 0.000236 0.000216 0.00019 
0.000136 0.000106 0.000375 9.53E-05 5.39E-05 3.22E-05 Z 7.05E-05 Z 6.7E-05 6.24E-05 
1.66E-05 J 8.96E-06 J 3.12E-05 Z 6.38E-06 Z 1.28E-06 U 1.47E-06 U 5.53E-06 J 5.63E-06 Z 3.68E-06 Z

1E-05 Z 1.15E-05 J 1.63E-05 Z 1.15E-05 U 4.95E-06 U 4.8E-06 U 8.78E-06 U 9.21E-06 Z 6.57E-06 Z
0.00073 0.000553 0.00224 0.000456 0.000193 0.000178 0.000378 0.000343 0.000303 
0.000136 0.000106 0.000375 9.53E-05 5.39E-05 3.22E-05 Z 7.05E-05 Z 6.7E-05 6.24E-05 
0.000139 0.000107 0.000405 8.68E-05 3.72E-05 J 3.29E-05 J 6.81E-05 6.44E-05 5.68E-05 
6.58E-05 5.16E-05 0.000201 4.54E-05 1.27E-05 Z 9.17E-06 Z 3.16E-05 J 3.5E-05 J 2.39E-05 J

1.42E-05 Z 1.76E-05 J 5.87E-05 1.31E-05 J 1.28E-06 U 1.47E-06 U 8.66E-06 Z 8.24E-06 J 5.79E-06 Z
0.000578 0.000489 0.0016 0.00039 0.000185 0.000149 0.000312 0.000291 0.000257 
1.24E-05 J 1.1E-05 J 3.61E-05 J 7.02E-06 Z 3.37E-06 Z 2.93E-06 J 5.04E-06 Z 5.08E-06 Z 5.91E-06 J
0.000454 0.00035 0.00135 0.000285 Z 0.000118 Z 0.000106 Z 0.000236 0.000216 0.00019 
5.41E-05 4.73E-05 0.000155 3.97E-05 1.61E-05 J 9.71E-06 Z 2.7E-05 J 2.34E-05 Z 2.14E-05 Z
0.000468 0.00034 0.00143 0.000301 0.000136 0.000116 0.000251 0.000223 0.000202 
7.05E-05 6.33E-05 0.000255 7.92E-05 1.93E-05 Z 2.46E-05 J 3.86E-05 J 3.57E-05 J 3.25E-05 J
0.0239 0.0194 0.0651 0.0184 0.0083 0.00722 0.0139 0.013 0.0107 
0.0229 0.0186 0.0617 0.0177 0.00802 0.00697 0.0134 0.0126 0.0103 

3.66E-07 2.52E-07 8.93E-07 2.26E-08 9.65E-09 8.61E-09 1.78E-08 1.04E-07 1.32E-08 
(e) 2.52E-07 8.93E-07 1.24E-07 8.49E-08 8.78E-08 1.26E-07 1.05E-07 7.06E-08
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

11A-TTR2 11A-TTR2 11A-TTR2 12B-T000 12B-T000 12B-T000 12B-T000 12B-T014 12B-T014
11A-CE02-TTR2 11A-CE03-TTR2 11A-CE04-TTR2 12B-CE01-T000 12B-CE02-T000 12B-CE03-T000 12B-CE04-T000 12B-CE01-T014 12B-CE02-T014

2.89 2.97 2.8 3.1 3 3.11 3.2 3 3
PR PR PR PR PR PR PR PR PR
4.24 4.24 4.24 -0.06 -0.06 -0.06 -0.06 1.43 1.43

11A-CE02-TTR2-AT 11A-CE03-TTR2-AS 11A-CE04-TTR2-AS 12B-CE01-T000-AS 12B-CE02-T000-AS 12B-CE03-T000-AS 12B-CE04-T000-AS 12B-CE01-T014-AS 12B-CE02-T014-AS
8/16/2011 8/16/2011 8/16/2011 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012

FD N N N N N N N N

3.78E-05 Z 3.83E-05 Z 5.13E-05 J 5.66E-05 4.41E-05 U 5.46E-05 4.26E-05 U 4.93E-05 J 3.23E-05 Z
0.000852 Z 0.000795 Z 0.00124 Z 0.000853 Z 0.000538 Z 0.000566 Z 0.000606 Z 0.000667 Z 0.000534 Z
0.00467 Z 0.00412 Z 0.00925 Z 0.00355 Z 0.00205 Z 0.00186 Z 0.00284 Z 0.00263 Z 0.00224 Z
0.00738 Z 0.00574 Z 0.0194 Z 0.00641 Z 0.00288 Z 0.00239 Z 0.00477 Z 0.0044 Z 0.00356 Z
0.00487 Z 0.00378 Z 0.0146 Z 0.00308 Z 0.00135 Z 0.00114 Z 0.00248 Z 0.00226 Z 0.00198 Z
0.0036 Z 0.00286 Z 0.012 Z 0.00288 Z 0.00103 Z 0.000896 Z 0.00213 Z 0.00197 Z 0.00149 Z
0.00181 Z 0.00152 Z 0.00602 0.00109 Z 0.000345 Z 0.000282 Z 0.000798 Z 0.000718 Z 0.000606 Z
0.000552 Z 0.000425 Z 0.00185 0.000309 Z 8.17E-05 Z 7.99E-05 Z 0.000212 Z 0.000209 Z 0.000174 
0.000132 9.86E-05 0.000475 0.000104 Z 3.42E-05 J 2.69E-05 J 7.47E-05 6.22E-05 4.81E-05 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12B-T014 12B-T014 12B-T102 12B-T102 12B-T102 12B-T102 12B-TTR1 12B-TTR1 12B-TTR1
12B-CE03-T014 12B-CE04-T014 12B-CE01-T102 12B-CE02-T102 12B-CE03-T102 12B-CE04-T102 12B-CE01-TTR1 12B-CE02-TTR1 12B-CE03-TTR1

3.1 3.2 3 3 3 3 2.99 3.09 3.05
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.21 10.22 10.21 10.21 2.61 4.85 6.96

12B-CE03-T014-AS 12B-CE04-T014-AS 12B-CE01-T102-AS 12B-CE02-T102-AS 12B-CE03-T102-AS 12B-CE04-T102-AS 12B-CE01-TTR1-AS 12B-CE02-TTR1-BS 12B-CE03-TTR1-AS
2/21/2012 2/21/2012 2/20/2012 2/20/2012 2/20/2012 2/20/2012 2/21/2012 2/21/2012 2/21/2012

N N N N N N N N N

2.65E-05 J 2.87E-05 J 1E-05 J 1.22E-05 J 1.82E-05 J 1.05E-05 J 4.04E-05 8.32E-05 2.86E-05 J
2.62E-05 Z 2.53E-05 Z 6.36E-06 Z 6.88E-06 Z 7.76E-06 Z 5.76E-06 Z 2E-05 Z 3.29E-05 Z 1.47E-05 Z
1.8E-05 J 4.35E-05 7.52E-07 U 4.25E-06 Z 9.91E-06 J 2.89E-06 Z 3.49E-05 Z 0.000146 Z 3.16E-05 J
0.000243 0.000446 5.09E-05 0.000119 0.000151 9.53E-05 Z 0.000386 0.00154 0.000278 
1.63E-05 Z 3.81E-05 J 7.29E-07 U 4.22E-06 J 7.92E-06 J 4.58E-06 J 2.83E-05 Z 0.000122 2.34E-05 J
6.06E-06 Z 1.67E-05 J 7.42E-07 U 9.78E-07 U 1.19E-06 U 8.2E-07 U 1.54E-05 J 6.26E-05 1.09E-05 J
1.84E-06 Z 5.74E-06 J 5.64E-07 U 7.43E-07 U 9.07E-07 U 6.23E-07 U 5.1E-06 J 1.7E-05 Z 3.09E-06 Z
7.92E-05 Z 0.000143 1.68E-05 J 3.72E-05 J 4.26E-05 3.16E-05 J 0.000109 0.000636 9.02E-05 
7.93E-07 U 1.06E-06 U 5.27E-07 U 5.26E-07 U 6.3E-07 U 5.35E-07 U 8.71E-07 U 1.46E-06 U 7.96E-07 U
1.44E-05 J 3E-05 J 3.4E-06 J 6.77E-06 Z 8.73E-06 J 4.77E-06 Z 2.25E-05 J 0.000129 1.93E-05 J
6.02E-06 Z 1.29E-05 J 2.07E-06 J 3.92E-06 J 4.17E-06 Z 3.13E-06 Z 1.01E-05 J 6.58E-05 8.24E-06 Z
0.00015 Z 0.000268 Z 3.25E-05 J 7.54E-05 Z 9.09E-05 Z 6.82E-05 0.000241 0.000954 0.000165 Z
6.57E-05 9.73E-05 4.46E-05 U 3.88E-05 U 3.65E-05 U 2.71E-05 U 9.57E-05 Z 0.000209 6.4E-05 Z
0.000254 0.000474 5.95E-05 0.000127 0.00016 0.000121 0.000407 0.00159 0.000286 

9.55E-07 U 1.17E-06 U 5.3E-07 U 6.99E-07 U 8.53E-07 U 5.86E-07 U 1.07E-06 U 1.54E-06 U 9.21E-07 U
1.04E-06 U 1.27E-06 U 5.76E-07 U 7.59E-07 U 9.26E-07 U 6.36E-07 U 1.16E-06 U 1.67E-06 U 1E-06 U
0.000243 0.000446 5.09E-05 0.000119 0.000151 9.53E-05 Z 0.000386 0.00154 0.000278 
4.53E-06 J 8.01E-06 J 1.16E-06 J 2.5E-06 Z 1.67E-06 Z 4.84E-07 U 7.26E-06 J 3.63E-05 J 4.46E-06 Z
0.000254 0.000474 5.95E-05 0.000127 0.00016 0.000121 0.000407 0.00159 0.000286 
3.99E-05 7.57E-05 8.39E-06 J 1.78E-05 J 2.28E-05 J 1.7E-05 Z 6.61E-05 0.000257 4.34E-05 
3.99E-05 7.57E-05 8.39E-06 J 1.78E-05 J 2.28E-05 J 1.7E-05 Z 6.61E-05 0.000257 4.34E-05 
0.000172 0.000364 4.14E-05 9.75E-05 0.000107 7.45E-05 0.000269 0.00156 0.000223 
0.00015 Z 0.000268 Z 3.25E-05 J 7.54E-05 Z 9.09E-05 Z 6.82E-05 0.000241 0.000954 0.000165 Z
1.98E-05 Z 2.6E-05 Z 4.11E-06 Z 5.04E-06 Z 8.02E-06 Z 4.22E-06 Z 3.26E-05 J 8.03E-05 Z 2.36E-05 Z
9.82E-07 U 1.2E-06 U 5.45E-07 U 7.19E-07 U 8.77E-07 U 6.03E-07 U 1.1E-06 U 5.06E-06 J 9.47E-07 U
9.9E-07 U 1.21E-06 U 5.5E-07 U 7.24E-07 U 8.84E-07 U 6.07E-07 U 1.11E-06 U 1.6E-06 U 9.55E-07 U
3.01E-06 Z 6.73E-06 Z 5.74E-07 U 5.72E-07 U 2.32E-06 Z 1.67E-06 Z 6.25E-06 J 2.59E-05 Z 4.71E-06 J
4.32E-06 Z 7.63E-06 J 5.02E-07 U 2.27E-06 J 1.38E-06 Z 7.91E-07 Z 6.23E-06 Z 3.14E-05 J 4.57E-06 Z
6.02E-06 Z 1.29E-05 J 2.07E-06 J 3.92E-06 J 4.17E-06 Z 3.13E-06 Z 1.01E-05 J 6.58E-05 8.24E-06 Z
0.00015 Z 0.000268 Z 3.25E-05 J 7.54E-05 Z 9.09E-05 Z 6.82E-05 0.000241 0.000954 0.000165 Z

8.39E-07 U 1.26E-06 U 6.51E-07 U 5.85E-07 U 6.84E-07 U 5.67E-07 U 9.45E-07 U 5.13E-06 Z 8.92E-07 U
7.84E-07 U 1.05E-06 U 5.21E-07 U 5.2E-07 U 6.22E-07 U 5.29E-07 U 8.61E-07 U 1.45E-06 U 7.87E-07 U
3.51E-05 J 7.15E-05 9.65E-06 Z 2.15E-05 J 2.34E-05 J 1.82E-05 J 6.32E-05 0.000302 3.94E-05 
0.000279 0.00056 8.13E-05 0.000156 0.000182 0.000128 0.000438 0.00248 0.000322 
1.98E-05 Z 2.6E-05 Z 4.11E-06 Z 5.04E-06 Z 8.02E-06 Z 4.22E-06 Z 3.26E-05 J 8.03E-05 Z 2.36E-05 Z
1.57E-05 Z 3.22E-05 J 3.69E-06 Z 9.1E-06 J 1.15E-05 J 7.65E-06 Z 2.75E-05 J 0.000139 1.97E-05 J
2.2E-06 U 5.89E-06 Z 1.41E-06 U 2.6E-06 J 3.77E-06 J 1.42E-06 U 4.37E-06 Z 2.5E-05 Z 2.23E-06 U
9.33E-05 0.000177 2.84E-05 J 5.65E-05 6.43E-05 4.44E-05 0.000148 0.000806 0.000105 
6.16E-06 J 1.29E-05 J 1.29E-06 U 1.75E-06 Z 2.87E-06 Z 2.19E-06 J 8.99E-06 Z 4.16E-05 5.11E-06 Z
1.58E-05 J 3.28E-05 J 2.52E-06 Z 9.23E-06 J 9.3E-06 Z 9.1E-06 J 2.79E-05 Z 0.000147 1.93E-05 J
7.76E-05 0.000156 1.49E-05 Z 3.55E-05 J 4.52E-05 3.35E-05 J 0.000141 0.000638 9.75E-05 
3.09E-05 J 5.59E-05 6.66E-06 J 1.38E-05 J 1.6E-05 J 1.01E-05 J 4.76E-05 Z 0.000243 3.27E-05 Z
8.6E-06 Z 2.48E-05 J 3.79E-06 J 6.91E-06 Z 5.37E-06 Z 5.45E-06 J 1.63E-05 Z 9.06E-05 1.34E-05 J
0.000279 0.00056 8.13E-05 0.000156 0.000182 0.000128 0.000438 0.00248 0.000322 
4.03E-06 Z 9.71E-06 J 1.18E-06 U 1.36E-06 U 3.1E-06 Z 2.36E-06 J 8.42E-06 Z 4.67E-05 6.68E-06 J
1.29E-06 U 1.72E-06 U 1.1E-06 U 1.06E-06 U 1.37E-06 U 9.15E-07 U 1.3E-06 U 1.1E-06 Z 1.35E-06 U
4.03E-06 Z 9.71E-06 J 1.18E-06 U 1.36E-06 U 3.1E-06 Z 2.36E-06 J 8.42E-06 Z 4.67E-05 6.68E-06 J
5.04E-05 9.82E-05 1.5E-05 Z 2.59E-05 Z 3.11E-05 J 2.31E-05 J 8.71E-05 0.00047 5.46E-05 Z

2.12E-06 U 2.92E-06 U 1.35E-06 U 1.56E-06 U 1.77E-06 U 1.37E-06 U 2.16E-06 U 4.13E-06 U 2.15E-06 U
1.58E-05 J 3.28E-05 J 2.52E-06 Z 9.23E-06 J 9.3E-06 Z 9.1E-06 J 2.79E-05 Z 0.000147 1.93E-05 J
8.1E-06 Z 1.71E-05 J 1.02E-06 U 2.74E-06 Z 3.6E-06 Z 4.08E-06 Z 1.49E-05 J 6.98E-05 8.77E-06 Z

1.21E-06 U 1.64E-06 U 7.73E-07 U 1.12E-06 U 1.37E-06 U 9.44E-07 U 1.31E-06 U 2.18E-06 U 1.18E-06 U
5.23E-05 9.12E-05 1.01E-05 Z 2.22E-05 J 2.66E-05 Z 1.49E-05 Z 7.85E-05 0.000395 5.32E-05 
0.000297 0.000636 6.55E-05 0.000148 0.000167 0.000105 0.000419 0.00233 0.000344 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

12B-T014 12B-T014 12B-T102 12B-T102 12B-T102 12B-T102 12B-TTR1 12B-TTR1 12B-TTR1
12B-CE03-T014 12B-CE04-T014 12B-CE01-T102 12B-CE02-T102 12B-CE03-T102 12B-CE04-T102 12B-CE01-TTR1 12B-CE02-TTR1 12B-CE03-TTR1

3.1 3.2 3 3 3 3 2.99 3.09 3.05
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.21 10.22 10.21 10.21 2.61 4.85 6.96

12B-CE03-T014-AS 12B-CE04-T014-AS 12B-CE01-T102-AS 12B-CE02-T102-AS 12B-CE03-T102-AS 12B-CE04-T102-AS 12B-CE01-TTR1-AS 12B-CE02-TTR1-BS 12B-CE03-TTR1-AS
2/21/2012 2/21/2012 2/20/2012 2/20/2012 2/20/2012 2/20/2012 2/21/2012 2/21/2012 2/21/2012

N N N N N N N N N

1.7E-06 U 2.3E-06 U 1.08E-06 U 1.57E-06 U 1.91E-06 U 1.32E-06 U 1.83E-06 U 3.04E-06 U 1.66E-06 U
0.000297 0.000636 6.55E-05 0.000148 0.000167 0.000105 0.000419 0.00233 0.000344 
0.000105 0.000148 1.63E-05 Z 3.26E-05 Z 4.14E-05 Z 2.65E-05 Z 0.000127 0.000337 0.0001 

1.18E-06 U 1.6E-06 U 7.54E-07 U 1.09E-06 U 1.33E-06 U 9.2E-07 U 1.27E-06 U 8.25E-06 Z 1.15E-06 U
7.76E-05 0.000156 1.49E-05 Z 3.55E-05 J 4.52E-05 3.35E-05 J 0.000141 0.000638 9.75E-05 

1.21E-06 U 1.63E-06 U 7.68E-07 U 1.12E-06 U 1.36E-06 U 9.38E-07 U 1.3E-06 U 6.34E-06 J 1.18E-06 U
0.00025 0.000519 6.82E-05 0.000129 0.000154 0.000106 0.000403 0.0023 0.000293 

5.77E-06 Z 1.37E-05 J 8.96E-07 U 1.3E-06 U 2.01E-06 Z 1.09E-06 U 1.01E-05 J 5.14E-05 5.32E-06 Z
1.15E-06 U 4.24E-06 Z 7.33E-07 U 1.06E-06 U 1.3E-06 U 8.94E-07 U 4.56E-06 Z 2.01E-05 Z 3.62E-06 J
2.19E-05 J 4.42E-05 4.21E-06 Z 1.21E-05 J 1.34E-05 J 7.55E-06 Z 3.69E-05 J 0.000186 2.13E-05 Z
2.19E-05 J 4.42E-05 4.21E-06 Z 1.21E-05 J 1.34E-05 J 7.55E-06 Z 3.69E-05 J 0.000186 2.13E-05 Z
2.32E-05 J 4.9E-05 5.6E-06 Z 1.35E-05 J 1.6E-05 J 1.19E-05 J 3.35E-05 Z 0.000222 2.71E-05 Z
1.41E-06 U 4.44E-06 Z 9E-07 U 1.04E-06 U 1.18E-06 U 9.1E-07 U 2.3E-06 Z 1.6E-05 J 1.43E-06 U
9.52E-05 0.000168 2.52E-05 J 5.51E-05 8.15E-05 4.84E-05 0.000159 0.000354 0.000139 
0.000279 0.00056 8.13E-05 0.000156 0.000182 0.000128 0.000438 0.00248 0.000322 
1.4E-06 U 1.94E-06 U 8.96E-07 U 1.03E-06 U 1.17E-06 U 9.05E-07 U 1.43E-06 U 2.74E-06 U 1.42E-06 U
1.19E-05 Z 3.13E-06 Z 8.89E-07 U 1.03E-06 U 1.17E-06 U 8.98E-07 U 2.13E-06 Z 1.34E-05 Z 1.41E-06 U
0.000279 0.00056 8.13E-05 0.000156 0.000182 0.000128 0.000438 0.00248 0.000322 
1.62E-05 Z 3.99E-05 5.26E-06 J 1.13E-05 J 1.19E-05 J 7.52E-06 Z 3.03E-05 J 0.000178 2.04E-05 Z
1.54E-06 U 2.13E-06 U 9.85E-07 U 1.14E-06 U 1.29E-06 U 9.95E-07 U 1.57E-06 U 3.01E-06 U 1.56E-06 U
3.51E-05 J 7.15E-05 9.65E-06 Z 2.15E-05 J 2.34E-05 J 1.82E-05 J 6.32E-05 0.000302 3.94E-05 
7.62E-06 J 1.65E-05 J 2.13E-06 J 4.3E-06 Z 4.51E-06 Z 3.12E-06 J 1.22E-05 J 6.76E-05 8.25E-06 J
0.00025 0.000519 6.82E-05 0.000129 0.000154 0.000106 0.000403 0.0023 0.000293 

1.47E-06 U 1.9E-06 U 1.16E-06 U 1.23E-06 U 1.4E-06 U 1.1E-06 U 1.44E-06 U 7.95E-06 Z 1.33E-06 U
0.00016 0.000264 3.64E-05 J 7.79E-05 0.000104 6.15E-05 0.000233 0.000594 0.000204 
5.58E-05 0.000149 1.37E-05 J 2.57E-05 J 3.29E-05 J 2.04E-05 J 9.49E-05 0.00049 6.08E-05 
1.7E-05 J 3.86E-05 8.85E-07 U 7.09E-06 J 7.01E-06 J 6.06E-06 Z 3E-05 J 0.000137 1.7E-05 J
8.04E-06 J 1.95E-05 J 8.77E-07 U 4.07E-06 Z 3.17E-06 Z 2.87E-06 Z 1.32E-05 Z 7.25E-05 1.03E-05 J
1.7E-05 J 3.86E-05 8.85E-07 U 7.09E-06 J 7.01E-06 J 6.06E-06 Z 3E-05 J 0.000137 1.7E-05 J
5.33E-05 0.000132 1.1E-05 Z 2.92E-05 J 2.99E-05 Z 2.39E-05 J 9.44E-05 0.000513 6.59E-05 
1.2E-06 U 4.64E-06 J 7.88E-07 U 8.84E-07 U 1.15E-06 U 7.06E-07 U 3.6E-06 J 2.33E-05 J 1.24E-06 U
7.33E-06 J 1.46E-05 Z 1.5E-06 Z 2.14E-06 Z 4E-06 J 1.53E-06 Z 1.5E-05 J 7.72E-05 9.32E-06 J
3.52E-05 J 7.71E-05 5.88E-06 Z 1.43E-05 J 1.73E-05 J 1.06E-05 J 5.74E-05 0.000278 3.73E-05 J
1.3E-05 Z 3.22E-05 J 8.52E-07 U 7.62E-06 J 4.28E-06 Z 4.61E-06 Z 2.32E-05 J 0.000131 1.51E-05 J
2.75E-05 Z 6.53E-05 6.2E-06 J 1.31E-05 J 1.75E-05 J 1.12E-05 J 5.29E-05 0.000278 3.53E-05 J
0.00029 0.000476 6.93E-05 0.000145 0.000195 0.000119 0.000428 0.00103 0.00038 
0.000116 0.000307 2.3E-05 J 5.82E-05 6.25E-05 4.44E-05 0.000194 0.000946 0.000128 
1.2E-06 U 1.62E-06 U 7.88E-07 U 8.83E-07 U 1.15E-06 U 7.06E-07 U 1.42E-06 U 2.65E-06 U 1.23E-06 U
1.17E-06 U 1.57E-06 U 7.65E-07 U 8.58E-07 U 1.12E-06 U 6.86E-07 U 1.38E-06 U 2.57E-06 U 1.2E-06 U

4.6E-05 9.91E-05 7.44E-06 J 1.76E-05 Z 2.24E-05 J 1.61E-05 J 7.37E-05 0.000373 4.55E-05 
9.91E-07 U 1.34E-06 U 6.5E-07 U 7.29E-07 U 9.51E-07 U 5.82E-07 U 1.18E-06 U 2.19E-06 U 1.02E-06 U

4.6E-05 9.91E-05 7.44E-06 J 1.76E-05 Z 2.24E-05 J 1.61E-05 J 7.37E-05 0.000373 4.55E-05 
9.62E-07 U 1.3E-06 U 6.31E-07 U 7.08E-07 U 9.23E-07 U 5.65E-07 U 1.14E-06 U 2.12E-06 U 9.9E-07 U
8.24E-05 0.000201 1.63E-05 Z 3.7E-05 J 4.57E-05 3.47E-05 J 0.000143 0.000704 9.42E-05 

7.89E-07 U 1.05E-06 U 5.11E-07 U 5.75E-07 U 7.31E-07 U 4.73E-07 U 9.21E-07 U 1.66E-06 U 7.9E-07 U
2.7E-06 Z 5.25E-06 Z 6.73E-07 U 6.22E-07 U 8.12E-07 U 8.86E-07 Z 3.22E-06 Z 2.14E-05 J 9.05E-07 U

8E-05 0.000113 2.5E-05 J 3.46E-05 J 4.68E-05 3.33E-05 J 0.000128 0.00025 0.000115 
9.14E-06 J 2.48E-05 J 1.91E-06 Z 2.88E-06 Z 4.09E-06 J 2.91E-06 Z 1.52E-05 J 7.19E-05 8.6E-06 Z
9.14E-07 U 5E-06 Z 6E-07 U 6.73E-07 U 8.77E-07 U 5.37E-07 U 3.08E-06 Z 1.77E-05 J 9.41E-07 U
1.02E-06 U 1.38E-06 U 6.7E-07 U 7.51E-07 U 9.8E-07 U 6E-07 U 1.21E-06 U 2.25E-06 U 1.05E-06 U
0.000116 0.000307 2.3E-05 J 5.82E-05 6.25E-05 4.44E-05 0.000194 0.000946 0.000128 
3.16E-05 J 9.41E-05 6.53E-06 Z 1.7E-05 J 1.62E-05 J 1.43E-05 J 5.8E-05 0.000305 3.73E-05 J
1.38E-05 J 3.69E-05 J 1.01E-06 U 6.45E-06 Z 9.36E-06 J 4.69E-06 J 1.89E-05 J 0.000126 1.33E-05 J
1.31E-05 J 3.94E-05 2.4E-06 Z 6.82E-06 Z 4.94E-06 Z 6.97E-06 J 2.24E-05 J 0.000134 1.56E-05 J
8.03E-07 U 2.95E-06 Z 7.14E-07 U 7.95E-07 U 8.71E-07 U 5.74E-07 U 8.72E-07 U 7.95E-06 Z 6.99E-07 U
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

12B-T014 12B-T014 12B-T102 12B-T102 12B-T102 12B-T102 12B-TTR1 12B-TTR1 12B-TTR1
12B-CE03-T014 12B-CE04-T014 12B-CE01-T102 12B-CE02-T102 12B-CE03-T102 12B-CE04-T102 12B-CE01-TTR1 12B-CE02-TTR1 12B-CE03-TTR1

3.1 3.2 3 3 3 3 2.99 3.09 3.05
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.21 10.22 10.21 10.21 2.61 4.85 6.96

12B-CE03-T014-AS 12B-CE04-T014-AS 12B-CE01-T102-AS 12B-CE02-T102-AS 12B-CE03-T102-AS 12B-CE04-T102-AS 12B-CE01-TTR1-AS 12B-CE02-TTR1-BS 12B-CE03-TTR1-AS
2/21/2012 2/21/2012 2/20/2012 2/20/2012 2/20/2012 2/20/2012 2/21/2012 2/21/2012 2/21/2012

N N N N N N N N N

3.65E-05 J 8.81E-05 7.49E-06 J 1.89E-05 J 1.81E-05 Z 9.63E-06 Z 5.67E-05 0.000344 4.2E-05 
3.65E-05 J 8.81E-05 7.49E-06 J 1.89E-05 J 1.81E-05 Z 9.63E-06 Z 5.67E-05 0.000344 4.2E-05 
2.88E-06 U 2.75E-06 Z 1.98E-06 U 1.81E-06 U 4.03E-06 U 1.21E-06 U 4.94E-06 U 1.04E-05 J 4.22E-06 U
0.000387 0.000738 7.71E-05 0.00018 0.000232 0.000125 0.000581 0.0024 0.000539 
3.68E-06 Z 9.03E-06 J 7.01E-07 U 1.75E-06 J 2.9E-06 Z 5.63E-07 U 5.56E-06 Z 3.59E-05 J 3.62E-06 Z
3.83E-06 Z 1.08E-05 Z 6.77E-07 U 7.53E-07 U 2.52E-06 Z 5.44E-07 U 8.99E-06 J 3.72E-05 J 4.82E-06 Z
9.92E-06 J 2.24E-05 Z 1.67E-06 Z 5.1E-06 Z 8.17E-06 Z 5.02E-06 Z 1.65E-05 J 9.41E-05 1.33E-05 J
2.09E-05 J 5.56E-05 5.35E-06 Z 1.11E-05 J 1.11E-05 Z 9.17E-06 J 2.96E-05 Z 0.000203 2.21E-05 J
8.35E-07 U 1.17E-06 U 7.43E-07 U 8.26E-07 U 9.05E-07 U 5.96E-07 U 9.06E-07 U 1.89E-06 U 7.27E-07 U
2.24E-06 Z 3.01E-06 Z 7.85E-07 U 7.32E-07 U 1.62E-06 Z 5.38E-07 U 2.1E-06 Z 1.64E-05 Z 7.91E-07 U
2.34E-05 Z 5.4E-05 8.41E-06 J 1.59E-05 J 1.6E-05 Z 1.33E-05 J 4.21E-05 0.00025 2.54E-05 Z
5.59E-06 Z 5.85E-06 J 1.18E-06 U 1.07E-06 U 1.2E-06 U 7.23E-07 U 1.34E-06 U 2.57E-05 J 2.58E-06 J
1.26E-05 Z 2.15E-05 J 3.24E-06 J 5.97E-06 Z 7.18E-06 J 4.83E-06 Z 1.67E-05 Z 9.17E-05 9.27E-06 Z
7.46E-05 0.00018 2.08E-05 J 5.87E-05 6.76E-05 4.37E-05 0.000166 0.000614 0.000146 
8.4E-05 0.000171 1.93E-05 J 4.83E-05 5.79E-05 3.45E-05 J 0.000142 0.000515 0.000129 

5.66E-07 U 7.57E-07 U 4.21E-07 U 4E-07 U 4.62E-07 U 4.66E-07 U 6.11E-07 U 1.07E-06 Z 6.19E-07 U
4.69E-06 J 6.05E-06 Z 2.11E-06 J 1.43E-06 Z 3.44E-06 J 2.28E-06 Z 7.61E-06 J 1.61E-05 J 5.5E-06 Z
5.63E-05 0.0001 7.1E-06 Z 1.84E-05 J 2.5E-05 J 1.29E-05 J 7.69E-05 0.000309 7.1E-05 
9.11E-05 0.000153 1.38E-05 J 3.41E-05 J 4.32E-05 2.31E-05 J 0.000113 0.000455 0.000106 
5.05E-05 6.25E-05 6.94E-06 Z 1.41E-05 Z 1.9E-05 J 1.27E-05 J 5.78E-05 0.000137 4.86E-05 
0.000387 0.000738 7.71E-05 0.00018 0.000232 0.000125 0.000581 0.0024 0.000539 
9.11E-05 0.000153 1.38E-05 J 3.41E-05 J 4.32E-05 2.31E-05 J 0.000113 0.000455 0.000106 

5.26E-06 Z 4.64E-06 Z 2.49E-06 J 3.25E-06 J 5.17E-06 J 2.78E-06 J 7.73E-06 J 2.26E-05 J 7.31E-06 J
0.00029 0.000476 6.93E-05 0.000145 0.000195 0.000119 0.000428 0.00103 0.00038 
0.000318 0.000589 5.5E-05 0.000151 0.000184 9.63E-05 0.000474 0.00186 0.000444 
0.000132 0.000205 3.37E-05 J 5.85E-05 7.64E-05 4.8E-05 0.000182 0.000448 0.000165 
7.46E-05 0.00018 2.08E-05 J 5.87E-05 6.76E-05 4.37E-05 0.000166 0.000614 0.000146 
3.06E-06 J 4.21E-06 Z 4.14E-07 U 6.77E-07 Z 1.1E-06 Z 4.59E-07 U 3.28E-06 J 1.49E-05 J 3.72E-06 J
4.84E-06 Z 9.7E-06 Z 1.63E-06 Z 2.86E-06 J 2.88E-06 Z 2.02E-06 Z 9.44E-06 J 3.73E-05 J 7.28E-06 J
5.54E-07 U 7.4E-07 U 4.11E-07 U 3.91E-07 U 4.52E-07 U 4.56E-07 U 5.97E-07 U 3.08E-06 Z 6.05E-07 U
7.39E-05 0.000127 1.24E-05 J 3.49E-05 J 4.02E-05 2.23E-05 J 9.77E-05 0.000418 8.56E-05 

5.84E-07 U 7.81E-07 U 4.34E-07 U 4.13E-07 U 4.77E-07 U 4.81E-07 U 6.3E-07 U 1.06E-06 U 6.38E-07 U
2.05E-06 J 2.77E-06 Z 3.86E-07 U 3.67E-07 U 1.13E-06 Z 4.27E-07 U 2.34E-06 Z 1.12E-05 Z 3.19E-06 J
0.000191 0.000228 7.78E-05 9.37E-05 0.000106 Z 7.71E-05 0.000219 0.000356 0.000183 
0.00024 0.000407 4.55E-05 0.0001 0.000125 7.99E-05 0.000342 0.00136 0.000295 
0.00024 0.000407 4.55E-05 0.0001 0.000125 7.99E-05 0.000342 0.00136 0.000295 
0.000112 0.000189 2.36E-05 J 5.07E-05 5.85E-05 3.84E-05 J 0.000161 0.000641 0.000142 
1.41E-05 Z 2.2E-05 Z 2.3E-06 J 6.58E-06 Z 7.58E-06 Z 4.76E-06 Z 2.35E-05 J 8.43E-05 1.98E-05 J
0.000499 0.000963 9.17E-05 0.000205 0.000262 0.000158 0.000805 0.00328 0.000695 
0.000171 0.00034 2.79E-05 J 5.82E-05 8.67E-05 4.5E-05 0.000318 0.00117 0.000285 
3.5E-05 J 5.74E-05 6.21E-06 Z 1.4E-05 J 1.79E-05 Z 1.17E-05 J 5.47E-05 0.000173 4.3E-05 
0.000499 0.000963 9.17E-05 0.000205 0.000262 0.000158 0.000805 0.00328 0.000695 
6.93E-05 0.000129 1.5E-05 J 3.45E-05 J 4.58E-05 2.76E-05 J 0.000111 0.000403 9.47E-05 
0.000318 0.000566 5.62E-05 0.000117 0.000156 9.16E-05 0.000472 0.00189 0.000393 
8.94E-07 Z 2.1E-06 U 1.34E-06 U 1.3E-06 U 1.26E-06 Z 1.12E-06 U 2.29E-06 Z 3.53E-06 Z 1.38E-06 Z
0.000115 0.000202 2.13E-05 J 4.01E-05 5.08E-05 3.14E-05 J 0.000176 0.000618 0.000157 
0.000171 0.00034 2.79E-05 J 5.82E-05 8.67E-05 4.5E-05 0.000318 0.00117 0.000285 
0.00049 0.000826 0.000107 0.000215 0.000264 0.00017 0.000702 0.00271 0.00059 
0.000115 0.000202 2.13E-05 J 4.01E-05 5.08E-05 3.14E-05 J 0.000176 0.000618 0.000157 

Page 18 of 90
AECOM

Final

July 2017



Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

12B-T014 12B-T014 12B-T102 12B-T102 12B-T102 12B-T102 12B-TTR1 12B-TTR1 12B-TTR1
12B-CE03-T014 12B-CE04-T014 12B-CE01-T102 12B-CE02-T102 12B-CE03-T102 12B-CE04-T102 12B-CE01-TTR1 12B-CE02-TTR1 12B-CE03-TTR1

3.1 3.2 3 3 3 3 2.99 3.09 3.05
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.21 10.22 10.21 10.21 2.61 4.85 6.96

12B-CE03-T014-AS 12B-CE04-T014-AS 12B-CE01-T102-AS 12B-CE02-T102-AS 12B-CE03-T102-AS 12B-CE04-T102-AS 12B-CE01-TTR1-AS 12B-CE02-TTR1-BS 12B-CE03-TTR1-AS
2/21/2012 2/21/2012 2/20/2012 2/20/2012 2/20/2012 2/20/2012 2/21/2012 2/21/2012 2/21/2012

N N N N N N N N N

1.56E-05 J 3.13E-05 J 1.42E-06 U 1.71E-06 U 5.28E-06 J 1.61E-06 U 3.36E-05 J 8.74E-05 2.75E-05 J
5.44E-06 Z 1.42E-05 J 6.27E-07 U 2.22E-06 Z 2.56E-06 Z 2.54E-06 J 9.33E-06 J 4.06E-05 Z 6.92E-06 Z
0.000124 0.000229 2.32E-05 J 5.78E-05 7E-05 4.92E-05 0.000186 0.000784 0.000149 
8.6E-07 U 3.02E-06 J 5.97E-07 U 6.8E-07 U 7.97E-07 U 6.02E-07 U 2.87E-06 Z 1.2E-05 J 1.96E-06 Z
3.11E-06 J 2.2E-06 Z 5.94E-07 U 6.76E-07 U 7.93E-07 U 5.99E-07 U 1.46E-06 Z 5.31E-06 Z 1.04E-06 U
4.07E-05 7.29E-05 8.29E-06 J 1.61E-05 J 1.98E-05 J 1.47E-05 J 5.79E-05 0.000223 4.94E-05 

2.66E-05 Z 3.41E-05 Z 1.02E-05 Z 1.34E-05 Z 1.82E-05 Z 1.21E-05 Z 5.89E-05 0.000115 3.5E-05 Z
4.22E-05 8.56E-05 9.11E-06 J 2.13E-05 Z 2.56E-05 J 1.65E-05 J 7.01E-05 0.000286 5.34E-05 
0.000442 0.000849 8.47E-05 0.000216 0.000265 0.000169 0.000691 0.00306 0.000555 
4.07E-05 7.29E-05 8.29E-06 J 1.61E-05 J 1.98E-05 J 1.47E-05 J 5.79E-05 0.000223 4.94E-05 

1.05E-05 Z 2.23E-05 J 2.42E-06 J 4.43E-06 J 5.95E-06 Z 3.67E-06 Z 1.92E-05 J 7.56E-05 1.41E-05 J
0.000141 0.000259 3.43E-05 J 7.18E-05 8.39E-05 5.7E-05 0.000219 0.000891 0.000184 
0.000499 0.000963 9.17E-05 0.000205 0.000262 0.000158 0.000805 0.00328 0.000695 
0.000274 0.00053 5.05E-05 0.000124 0.000155 9.95E-05 0.00042 0.00184 0.000327 
1.02E-05 J 1.95E-05 J 1.97E-06 Z 3.45E-06 Z 5.1E-06 Z 4E-06 J 1.65E-05 J 7.12E-05 1.22E-05 J
4.35E-06 Z 9.37E-06 J 5.41E-07 U 1.43E-06 J 2.6E-06 Z 2.03E-06 J 6.14E-06 U 2.55E-05 J 5.44E-06 U
0.000318 0.000566 5.62E-05 0.000117 0.000156 9.16E-05 0.000472 0.00189 0.000393 
4.75E-06 Z 6.63E-06 Z 3.34E-06 U 2.61E-06 U 2.66E-06 U 3.18E-06 U 6.76E-06 U 1.13E-05 Z 4.09E-06 U
0.000442 0.000849 8.47E-05 0.000216 0.000265 0.000169 0.000691 0.00306 0.000555 
0.00024 0.000407 4.55E-05 0.0001 0.000125 7.99E-05 0.000342 0.00136 0.000295 

5.47E-06 J 8.82E-06 J 5.81E-07 U 6.61E-07 U 2.36E-06 J 5.86E-07 U 6.56E-06 J 2.77E-05 J 5.14E-06 Z
1.41E-05 Z 2.2E-05 Z 2.3E-06 J 6.58E-06 Z 7.58E-06 Z 4.76E-06 Z 2.35E-05 J 8.43E-05 1.98E-05 J
0.000442 0.000849 8.47E-05 0.000216 0.000265 0.000169 0.000691 0.00306 0.000555 
4.07E-05 7.29E-05 8.29E-06 J 1.61E-05 J 1.98E-05 J 1.47E-05 J 5.79E-05 0.000223 4.94E-05 
0.000442 0.000849 8.47E-05 0.000216 0.000265 0.000169 0.000691 0.00306 0.000555 
2.75E-05 J 4.09E-05 4.86E-06 J 9.93E-06 J 1.29E-05 J 7.22E-06 Z 3.8E-05 J 0.000145 2.4E-05 J
8.89E-07 U 1.34E-06 U 6.17E-07 U 7.02E-07 U 8.24E-07 U 6.23E-07 U 9.96E-07 U 1.86E-06 U 1.08E-06 U
1.65E-06 Z 4.03E-06 Z 5.41E-07 U 6.17E-07 U 7.23E-07 U 7.17E-07 Z 3.95E-06 J 1.22E-05 J 1.83E-06 Z
9.56E-05 0.000133 2.44E-05 J 3.75E-05 Z 4.95E-05 J 3.5E-05 J 0.000134 0.000311 9.61E-05 

7.62E-07 U 1.15E-06 U 5.28E-07 U 6.02E-07 U 7.06E-07 U 5.33E-07 U 8.53E-07 U 1.6E-06 U 9.29E-07 U
7.91E-07 U 1.21E-06 U 5.57E-07 U 6.42E-07 U 7.67E-07 U 5.58E-07 U 8.98E-07 U 4.04E-06 Z 9.65E-07 U
2.35E-05 Z 5.76E-05 6.98E-06 J 1.45E-05 J 1.59E-05 J 1.25E-05 Z 4.7E-05 0.000183 3.35E-05 J
0.000158 0.000295 2.74E-05 J 6.43E-05 8.62E-05 5.91E-05 0.000252 0.00104 0.000173 
6.72E-05 0.000124 1.45E-05 J 3.43E-05 J 4.55E-05 2.92E-05 J 0.000113 0.000406 7.94E-05 Z
3.99E-05 7.57E-05 8.39E-06 J 1.78E-05 J 2.28E-05 J 1.7E-05 Z 6.61E-05 0.000257 4.34E-05 
0.00015 Z 0.000268 Z 3.25E-05 J 7.54E-05 Z 9.09E-05 Z 6.82E-05 0.000241 0.000954 0.000165 Z
0.00015 Z 0.000268 Z 3.25E-05 J 7.54E-05 Z 9.09E-05 Z 6.82E-05 0.000241 0.000954 0.000165 Z
5.21E-05 8.82E-05 8.35E-06 J 1.83E-05 Z 2.21E-05 J 1.51E-05 Z 7.53E-05 0.000289 5.57E-05 

1.52E-06 U 6.85E-06 Z 8.47E-07 U 1.12E-06 U 1.36E-06 U 9.35E-07 U 7.62E-06 J 2.39E-05 J 3.33E-06 J
5.9E-06 Z 9.33E-06 Z 2.99E-06 Z 3.71E-06 Z 4.11E-06 Z 3.34E-06 Z 9.68E-06 Z 1.82E-05 J 7.36E-06 Z
0.000243 0.000446 5.09E-05 0.000119 0.000151 9.53E-05 Z 0.000386 0.00154 0.000278 
5.21E-05 8.82E-05 8.35E-06 J 1.83E-05 Z 2.21E-05 J 1.51E-05 Z 7.53E-05 0.000289 5.57E-05 
4.19E-05 7.84E-05 7.94E-06 J 1.62E-05 Z 2.45E-05 J 1.71E-05 J 7.35E-05 0.00028 5.24E-05 
1.8E-05 J 4.35E-05 7.52E-07 U 4.25E-06 Z 9.91E-06 J 2.89E-06 Z 3.49E-05 Z 0.000146 Z 3.16E-05 J

4.18E-06 Z 1.24E-05 Z 8.46E-07 U 1.12E-06 U 1.36E-06 U 9.35E-07 U 1.08E-05 Z 4.48E-05 7.07E-06 Z
0.00021 0.000366 4.88E-05 0.000105 0.000121 8.66E-05 0.000333 0.00123 0.000239 

3.49E-06 J 8.58E-06 J 6.33E-07 U 8.34E-07 U 1.77E-06 J 7E-07 U 7.17E-06 Z 2.6E-05 J 5.15E-06 J
0.00015 Z 0.000268 Z 3.25E-05 J 7.54E-05 Z 9.09E-05 Z 6.82E-05 0.000241 0.000954 0.000165 Z
1.63E-05 Z 3.81E-05 J 7.29E-07 U 4.22E-06 J 7.92E-06 J 4.58E-06 J 2.83E-05 Z 0.000122 2.34E-05 J
0.000158 0.000295 2.74E-05 J 6.43E-05 8.62E-05 5.91E-05 0.000252 0.00104 0.000173 
4.06E-05 3.68E-05 Z 4.77E-06 Z 1.06E-05 J 1.6E-05 Z 9.39E-06 Z 4.24E-05 Z 0.000212 2.94E-05 J
0.00927 0.0173 0.00196 0.00424 0.00526 0.00339 0.0143 0.059 0.0114 
0.00895 0.0167 0.00189 0.00408 0.00508 0.00327 0.0138 0.0563 0.011 
1.15E-08 2.17E-08 2.46E-09 5.67E-09 6.41E-09 4.28E-09 1.71E-08 8.43E-07 1.3E-08 
9.69E-08 1.50E-07 6.22E-08 5.94E-08 6.92E-08 5.63E-08 1.14E-07 8.43E-07 9.50E-08
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

12B-T014 12B-T014 12B-T102 12B-T102 12B-T102 12B-T102 12B-TTR1 12B-TTR1 12B-TTR1
12B-CE03-T014 12B-CE04-T014 12B-CE01-T102 12B-CE02-T102 12B-CE03-T102 12B-CE04-T102 12B-CE01-TTR1 12B-CE02-TTR1 12B-CE03-TTR1

3.1 3.2 3 3 3 3 2.99 3.09 3.05
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.21 10.22 10.21 10.21 2.61 4.85 6.96

12B-CE03-T014-AS 12B-CE04-T014-AS 12B-CE01-T102-AS 12B-CE02-T102-AS 12B-CE03-T102-AS 12B-CE04-T102-AS 12B-CE01-TTR1-AS 12B-CE02-TTR1-BS 12B-CE03-TTR1-AS
2/21/2012 2/21/2012 2/20/2012 2/20/2012 2/20/2012 2/20/2012 2/21/2012 2/21/2012 2/21/2012

N N N N N N N N N

3.47E-05 Z 3.61E-05 Z 1.45E-05 Z 1.73E-05 J 2.74E-05 J 1.45E-05 Z 5.3E-05 0.000116 4.01E-05 J
0.000542 Z 0.000709 Z 0.00019 Z 0.000234 Z 0.000276 Z 0.000194 Z 0.000706 Z 0.00148 Z 0.000529 Z
0.00191 Z 0.00337 Z 0.000406 Z 0.000915 Z 0.00118 Z 0.000686 Z 0.00286 Z 0.00947 Z 0.00259 Z
0.00321 Z 0.00588 Z 0.000616 Z 0.00137 Z 0.00173 Z 0.00108 Z 0.00495 Z 0.0199 Z 0.00413 Z
0.00157 Z 0.00298 Z 0.00033 0.000751 Z 0.000927 Z 0.000645 Z 0.00253 Z 0.0107 Z 0.00184 Z
0.00131 Z 0.00268 Z 0.000327 Z 0.000682 Z 0.000796 Z 0.000544 Z 0.00207 Z 0.0113 Z 0.0015 Z
0.000473 Z 0.00118 Z 8.69E-05 Z 0.000219 Z 0.000251 Z 0.00018 Z 0.000817 Z 0.00413 0.000527 Z
0.000136 Z 0.000362 Z 2.34E-05 Z 6.72E-05 Z 7.5E-05 Z 4.98E-05 Z 0.000219 Z 0.0013 Z 0.000152 Z
4.17E-05 Z 8.14E-05 1.17E-05 J 2.18E-05 Z 2.32E-05 Z 1.82E-05 Z 5.87E-05 Z 0.000367 3.72E-05 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12B-TTR1 12B-TTR2 12B-TTR2 12B-TTR2 12B-TTR2 12C-T000 12C-T000 12C-T000 12C-T000
12B-CE04-TTR1 12B-CE01-TTR2 12B-CE02-TTR2 12B-CE03-TTR2 12B-CE04-TTR2 12C-CE11-T000 12C-CE12-T000 12C-CE20-T000 12C-CE21-T000

2.8 3.02 2.96 2.96 3.1 3 3 3 3
PR PR PR PR PR PR PR PR PR
4.86 2 3.14 4.25 3.14 -0.06 -0.06 -0.06 -0.06

12B-CE04-TTR1-AS 12B-CE01-TTR2-AS 12B-CE02-TTR2-AS 12B-CE03-TTR2-AS 12B-CE04-TTR2-AS 12C-CE11-T000-AS 12C-CE12-T000-AS 12C-CE20-T000-AS 12C-CE21-T000-AS
2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/27/2013 2/27/2013 2/28/2013 3/4/2013

N N N N N N N N N

3.24E-05 J 4.27E-05 3.85E-05 2.93E-05 J 4.67E-05 2.36E-05 U 2.04E-05 U 1.87E-05 U 1.74E-05 U
1.35E-05 Z 1.98E-05 Z 2.17E-05 Z 2.18E-05 Z 2.06E-05 Z 1.05E-05 U 1.09E-05 U 8.46E-06 U 1.81E-05 Z
3.87E-05 Z 4.93E-05 4.24E-05 1.73E-05 Z 4.44E-05 1.11E-05 Z 7.57E-06 Z 2.1E-05 J 6.75E-06 J
0.000377 0.000447 0.000483 0.000244 0.000443 0.000306 0.000242 0.00039 0.000174 
2.78E-05 J 3.85E-05 3.44E-05 J 2.24E-05 J 3.19E-05 Z 1.37E-05 Z 1.27E-05 J 2.06E-05 J 6.39E-06 Z
1.39E-05 Z 1.71E-05 J 1.06E-05 Z 7.72E-06 Z 1.56E-05 Z 6.24E-06 J 5.2E-06 J 7.42E-06 Z 2.64E-06 Z
4.98E-06 Z 4.86E-06 J 1.48E-06 U 1.29E-06 U 5.48E-06 Z 1.2E-06 Z 6.99E-07 U 1.75E-06 Z 8.08E-07 U
0.000128 0.000145 0.000173 8.22E-05 0.000149 0.000102 7.96E-05 0.000132 5.96E-05 

9.22E-07 U 7.06E-07 U 1.07E-06 U 1.13E-06 U 1.19E-06 U 5.88E-07 U 6.4E-07 U 6.64E-07 U 7.24E-07 U
2.61E-05 J 3.12E-05 J 3.24E-05 Z 1.7E-05 J 3.12E-05 J 1.77E-05 J 1.57E-05 J 2.38E-05 J 1.1E-05 J
1.17E-05 J 1.41E-05 J 1.71E-05 Z 7.45E-06 Z 1.44E-05 J 8.26E-06 J 6.75E-06 J 1.13E-05 J 3.56E-06 Z
0.000239 0.000281 Z 0.00031 Z 0.000147 Z 0.000274 Z 0.000201 0.00015 0.00025 0.000108 Z
9.73E-05 9.86E-05 0.000115 8.95E-05 0.00013 7.97E-05 U 8.25E-05 U 9.41E-05 6.2E-05 U
0.000403 0.000471 0.000521 0.000252 0.000463 0.000363 0.000273 0.000466 0.000194 

1.14E-06 U 8.92E-07 U 1.39E-06 U 1.21E-06 U 1.33E-06 U 6.86E-07 U 6.57E-07 U 7.28E-07 U 7.59E-07 U
1.24E-06 U 9.69E-07 U 1.51E-06 U 1.31E-06 U 1.44E-06 U 7.45E-07 U 7.14E-07 U 7.91E-07 U 8.25E-07 U
0.000377 0.000447 0.000483 0.000244 0.000443 0.000306 0.000242 0.00039 0.000174 
6.36E-06 J 9.44E-06 J 1.1E-05 J 4.47E-06 J 7.59E-06 J 5.06E-06 J 3.96E-06 Z 5.78E-06 Z 2.08E-06 Z
0.000403 0.000471 0.000521 0.000252 0.000463 0.000363 0.000273 0.000466 0.000194 
6.58E-05 7.72E-05 8.53E-05 3.72E-05 J 7.71E-05 5.75E-05 3.92E-05 6.87E-05 2.47E-05 U
6.58E-05 7.72E-05 8.53E-05 3.72E-05 J 7.71E-05 5.75E-05 3.92E-05 6.87E-05 2.47E-05 U
0.000312 0.000341 0.000433 0.000192 0.000357 0.000246 0.000196 0.000314 0.000152 
0.000239 0.000281 Z 0.00031 Z 0.000147 Z 0.000274 Z 0.000201 0.00015 0.00025 0.000108 Z
2.67E-05 Z 3.57E-05 Z 3.2E-05 Z 3.19E-05 Z 3.49E-05 Z 1.89E-05 J 1.45E-05 Z 1.9E-05 Z 1.66E-05 Z
1.17E-06 U 2.7E-06 J 1.43E-06 U 1.24E-06 U 1.36E-06 U 7.06E-07 U 6.76E-07 U 7.49E-07 U 7.81E-07 U
1.18E-06 U 9.25E-07 U 1.44E-06 U 1.25E-06 U 1.38E-06 U 7.11E-07 U 6.82E-07 U 7.55E-07 U 7.87E-07 U
5.71E-06 J 7.45E-06 Z 7.27E-06 Z 4.06E-06 J 4.2E-06 Z 2.66E-06 Z 2.94E-06 J 4.09E-06 J 1.86E-06 Z
5.36E-06 Z 8.15E-06 J 1.03E-05 J 4.04E-06 J 6.47E-06 Z 3.8E-06 Z 2.72E-06 Z 6E-06 J 2.8E-06 J
1.17E-05 J 1.41E-05 J 1.71E-05 Z 7.45E-06 Z 1.44E-05 J 8.26E-06 J 6.75E-06 J 1.13E-05 J 3.56E-06 Z
0.000239 0.000281 Z 0.00031 Z 0.000147 Z 0.000274 Z 0.000201 0.00015 0.00025 0.000108 Z
1.3E-06 U 1.55E-06 Z 1.57E-06 Z 1.37E-06 U 1.35E-06 Z 7.27E-07 Z 6.7E-07 U 1.26E-06 Z 7.33E-07 U
9.12E-07 U 6.98E-07 U 1.05E-06 U 1.12E-06 U 1.18E-06 U 5.81E-07 U 6.33E-07 U 6.57E-07 U 7.16E-07 U
5.95E-05 J 7.81E-05 8.72E-05 Z 3.38E-05 Z 7.73E-05 4.63E-05 3.65E-05 J 5.66E-05 2.45E-05 J
0.00043 0.000565 0.000692 0.000303 0.000569 0.000306 0.00026 0.000395 0.00018 U

2.67E-05 Z 3.57E-05 Z 3.2E-05 Z 3.19E-05 Z 3.49E-05 Z 1.89E-05 J 1.45E-05 Z 1.9E-05 Z 1.66E-05 Z
2.41E-05 Z 3.42E-05 J 3.92E-05 Z 1.53E-05 Z 3.5E-05 J 1.63E-05 J 1.26E-05 J 2.1E-05 J 8.85E-06 J
4.85E-06 Z 6.98E-06 J 8.14E-06 Z 3.32E-06 U 5.69E-06 J 2.44E-06 J 1.99E-06 Z 3.78E-06 J 1.45E-06 U
0.000139 0.000187 0.000222 0.000114 0.000188 9.28E-05 8.08E-05 0.000121 5.18E-05 
5.69E-06 Z 1.13E-05 J 9.54E-06 Z 5.42E-06 J 1.3E-05 J 4.15E-06 J 2.31E-06 Z 4.65E-06 Z 2.52E-06 Z
2.41E-05 J 3.9E-05 4.04E-05 Z 1.86E-05 J 3.26E-05 J 1.34E-05 Z 9.77E-06 J 1.86E-05 J 7.93E-06 J
0.000123 Z 0.000166 0.000173 8.03E-05 0.000162 0.000102 7.78E-05 0.000134 5.5E-05 
5.21E-05 6.13E-05 6.44E-05 3.34E-05 J 6.18E-05 3.78E-05 J 2.73E-05 J 4.8E-05 1.89E-05 J
1.66E-05 J 2.12E-05 J 2.95E-05 J 6.84E-06 Z 1.99E-05 Z 1.14E-05 J 8.64E-06 J 1.6E-05 J 6.39E-06 J
0.00043 0.000565 0.000692 0.000303 0.000569 0.000306 0.00026 0.000395 0.00018 U

4.83E-06 Z 1.04E-05 Z 1.37E-05 Z 2.78E-06 U 6.93E-06 Z 3.45E-06 J 2.5E-06 Z 4.94E-06 Z 1.22E-06 U
1.59E-06 U 1.06E-06 U 1.87E-06 U 2.09E-06 U 1.87E-06 U 1.15E-06 U 1.05E-06 U 1.11E-06 U 1.47E-06 U
4.83E-06 Z 1.04E-05 Z 1.37E-05 Z 2.78E-06 U 6.93E-06 Z 3.45E-06 J 2.5E-06 Z 4.94E-06 Z 1.22E-06 U

8.5E-05 0.000108 0.000116 5.87E-05 0.000105 5.15E-05 4.47E-05 6.99E-05 2.75E-05 J
2.15E-06 U 1.93E-06 U 2.67E-06 U 3.19E-06 U 2.96E-06 U 1.02E-06 U 1.37E-06 U 1.35E-06 U 1.4E-06 U
2.41E-05 J 3.9E-05 4.04E-05 Z 1.86E-05 J 3.26E-05 J 1.34E-05 Z 9.77E-06 J 1.86E-05 J 7.93E-06 J
1.48E-05 J 1.95E-05 J 2.12E-05 J 8.48E-06 J 1.79E-05 J 1.08E-05 J 6.33E-06 Z 1.43E-05 Z 4.86E-06 J
1.61E-06 U 1.2E-06 U 1.75E-06 U 1.71E-06 U 1.65E-06 U 8.46E-07 U 7.11E-07 U 1E-06 U 8.43E-07 U
6.69E-05 9.28E-05 9.95E-05 5.3E-05 9.53E-05 4.25E-05 3.93E-05 5.57E-05 2.66E-05 J
0.000431 0.000534 0.000541 0.000313 0.000607 0.000223 0.000213 0.000299 0.000138 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

12B-TTR1 12B-TTR2 12B-TTR2 12B-TTR2 12B-TTR2 12C-T000 12C-T000 12C-T000 12C-T000
12B-CE04-TTR1 12B-CE01-TTR2 12B-CE02-TTR2 12B-CE03-TTR2 12B-CE04-TTR2 12C-CE11-T000 12C-CE12-T000 12C-CE20-T000 12C-CE21-T000

2.8 3.02 2.96 2.96 3.1 3 3 3 3
PR PR PR PR PR PR PR PR PR
4.86 2 3.14 4.25 3.14 -0.06 -0.06 -0.06 -0.06

12B-CE04-TTR1-AS 12B-CE01-TTR2-AS 12B-CE02-TTR2-AS 12B-CE03-TTR2-AS 12B-CE04-TTR2-AS 12C-CE11-T000-AS 12C-CE12-T000-AS 12C-CE20-T000-AS 12C-CE21-T000-AS
2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/27/2013 2/27/2013 2/28/2013 3/4/2013

N N N N N N N N N

2.25E-06 U 1.68E-06 U 2.45E-06 U 2.39E-06 U 2.31E-06 U 1.18E-06 U 9.94E-07 U 1.4E-06 U 1.18E-06 U
0.000431 0.000534 0.000541 0.000313 0.000607 0.000223 0.000213 0.000299 0.000138 
0.000117 0.000141 0.00015 0.000113 0.000153 7.9E-05 6.37E-05 8E-05 7.5E-05 

1.57E-06 U 1.17E-06 U 1.71E-06 U 1.66E-06 U 1.61E-06 U 8.24E-07 U 6.93E-07 U 9.75E-07 U 8.22E-07 U
0.000123 Z 0.000166 0.000173 8.03E-05 0.000162 0.000102 7.78E-05 0.000134 5.5E-05 
1.6E-06 U 1.2E-06 U 1.74E-06 U 1.7E-06 U 1.64E-06 U 8.41E-07 U 7.07E-07 U 9.94E-07 U 8.38E-07 U
0.000386 0.000519 0.00056 0.000286 0.000509 0.000252 0.000222 0.000327 0.000155 U
6.89E-06 J 1.29E-05 J 1.53E-05 J 6.8E-06 J 1.29E-05 J 4.45E-06 J 5.4E-06 J 8.27E-06 Z 3.27E-06 J
3.42E-06 Z 5.92E-06 J 1.66E-06 U 1.62E-06 U 5.71E-06 Z 8.01E-07 U 6.74E-07 U 1.71E-06 Z 7.99E-07 U
3.87E-05 4.59E-05 6.43E-05 2.3E-05 J 4.25E-05 3.16E-05 J 2.26E-05 J 3.86E-05 J 1.61E-05 UJ
3.87E-05 4.59E-05 6.43E-05 2.3E-05 J 4.25E-05 3.16E-05 J 2.26E-05 J 3.86E-05 J 1.61E-05 UJ
3.97E-05 5.48E-05 6.55E-05 2.73E-05 J 5.3E-05 2.86E-05 J 2.18E-05 Z 3.79E-05 J 1.49E-05 J
2.55E-06 J 4.38E-06 J 1.78E-06 U 2.12E-06 U 1.97E-06 U 1.63E-06 Z 1.49E-06 Z 2.88E-06 J 9.28E-07 U
0.000153 0.000158 0.000161 0.000137 Z 0.000192 9.77E-05 7.15E-05 8.98E-05 4.61E-05 
0.00043 0.000565 0.000692 0.000303 0.000569 0.000306 0.00026 0.000395 0.00018 U

1.42E-06 U 1.28E-06 U 1.77E-06 U 2.11E-06 U 1.96E-06 U 6.77E-07 U 9.07E-07 U 8.94E-07 U 9.24E-07 U
2.5E-06 Z 5.46E-06 Z 3.66E-06 J 2.1E-06 U 1.95E-06 U 1.65E-06 Z 9E-07 U 2.06E-06 Z 9.17E-07 U
0.00043 0.000565 0.000692 0.000303 0.000569 0.000306 0.00026 0.000395 0.00018 U

2.72E-05 J 3.69E-05 Z 4.47E-05 2.23E-05 J 3.98E-05 1.96E-05 J 1.67E-05 J 2.55E-05 J 1.04E-05 J
1.56E-06 U 1.4E-06 U 1.95E-06 U 2.32E-06 U 2.15E-06 U 7.44E-07 U 9.97E-07 U 9.82E-07 U 1.02E-06 U
5.95E-05 J 7.81E-05 8.72E-05 Z 3.38E-05 Z 7.73E-05 4.63E-05 3.65E-05 J 5.66E-05 2.45E-05 J
1.37E-05 J 1.61E-05 Z 2.37E-05 J 7.48E-06 Z 1.69E-05 J 9.87E-06 J 6.4E-06 Z 1.21E-05 J 5.01E-06 Z
0.000386 0.000519 0.00056 0.000286 0.000509 0.000252 0.000222 0.000327 0.000155 U
1.3E-06 U 1.41E-06 U 1.58E-06 U 2.21E-06 U 2.04E-06 U 4.89E-07 U 6.52E-07 U 9.94E-07 Z 6.42E-07 U
0.000222 0.000243 0.000247 0.000217 0.00027 0.000139 0.000107 0.00014 8.61E-05 
0.000101 0.000125 0.000123 5.3E-05 9.99E-05 Z 6.8E-05 5.13E-05 8.86E-05 3.64E-05 J
2.78E-05 J 3.45E-05 J 3.53E-05 J 1.61E-05 Z 3.24E-05 J 1.98E-05 J 1.43E-05 J 2.62E-05 J 9.82E-06 J
1.46E-05 Z 1.82E-05 J 1.85E-05 J 7.6E-06 J 1.34E-05 Z 9.71E-06 J 7.23E-06 J 1.49E-05 J 4.52E-06 J
2.78E-05 J 3.45E-05 J 3.53E-05 J 1.61E-05 Z 3.24E-05 J 1.98E-05 J 1.43E-05 J 2.62E-05 J 9.82E-06 J
0.000106 0.00013 0.000128 6.35E-05 0.00012 7.06E-05 5.48E-05 9.37E-05 3.61E-05 J
4.55E-06 J 4.51E-06 Z 3.89E-06 Z 1.95E-06 U 1.57E-06 U 2.02E-06 Z 7.97E-07 U 3.76E-06 J 8.43E-07 U
1.11E-05 J 1.47E-05 Z 1.57E-05 J 8.28E-06 J 1.82E-05 J 7.8E-06 J 5.72E-06 Z 1.07E-05 J 4.08E-06 J
5.58E-05 7.15E-05 7.19E-05 3.57E-05 J 6.56E-05 4.17E-05 3.08E-05 J 5.21E-05 2.21E-05 J
2.41E-05 J 3E-05 J 2.69E-05 J 1.22E-05 Z 2.3E-05 Z 1.53E-05 J 1.15E-05 J 2.12E-05 J 8.26E-06 J
5.3E-05 6.76E-05 6.54E-05 3.08E-05 Z 6.39E-05 3.42E-05 J 2.6E-05 J 4.63E-05 1.82E-05 J

0.000408 0.00045 0.00045 0.0004 0.000499 0.000263 0.000197 0.000256 0.000148 
0.000225 0.000252 0.000249 0.000122 0.000232 0.000162 0.000116 0.000204 8.72E-05 

1.39E-06 U 1.12E-06 U 1.56E-06 U 1.95E-06 U 1.57E-06 U 6.95E-07 U 7.96E-07 U 8.37E-07 U 8.43E-07 U
1.35E-06 U 1.09E-06 U 1.51E-06 U 1.89E-06 U 1.52E-06 U 6.76E-07 U 7.74E-07 U 8.13E-07 U 8.19E-07 U
7.45E-05 9.65E-05 8.68E-05 4.04E-05 8.42E-05 5.2E-05 4.15E-05 6.49E-05 2.58E-05 J

1.15E-06 U 9.25E-07 U 1.29E-06 U 1.61E-06 U 1.29E-06 U 5.74E-07 U 6.57E-07 U 6.91E-07 U 6.95E-07 U
7.45E-05 9.65E-05 8.68E-05 4.04E-05 8.42E-05 5.2E-05 4.15E-05 6.49E-05 2.58E-05 J

1.11E-06 U 8.98E-07 U 1.25E-06 U 1.56E-06 U 1.26E-06 U 5.57E-07 U 6.38E-07 U 6.71E-07 U 6.75E-07 U
0.000139 0.00018 0.000171 9.51E-05 0.000169 0.000101 7.81E-05 0.000131 5.67E-05 

9.61E-07 U 7.23E-07 U 1.05E-06 U 1.23E-06 U 1.02E-06 U 5.09E-07 U 5.75E-07 U 5.94E-07 U 6.2E-07 U
2.15E-06 Z 3.52E-06 Z 4.2E-06 Z 1.53E-06 U 2.87E-06 J 2.18E-06 U 1E-06 U 2.72E-06 U 5.76E-07 U
0.000133 0.000128 0.000105 9.96E-05 0.00012 4.97E-05 4.16E-05 U 4.78E-05 3.93E-05 U
1.77E-05 J 1.93E-05 J 1.85E-05 J 7.48E-06 Z 1.41E-05 Z 9.73E-06 J 7.17E-06 J 1.69E-05 J 4.85E-06 Z
1.06E-06 U 4.97E-06 J 4.03E-06 J 1.48E-06 U 3.29E-06 Z 2.39E-06 Z 6.06E-07 U 2.79E-06 Z 6.42E-07 U
1.18E-06 U 9.53E-07 U 1.33E-06 U 1.66E-06 U 1.33E-06 U 5.92E-07 U 6.77E-07 U 7.12E-07 U 7.17E-07 U
0.000225 0.000252 0.000249 0.000122 0.000232 0.000162 0.000116 0.000204 8.72E-05 
5.59E-05 7.34E-05 7.28E-05 3.38E-05 Z 6.38E-05 4.49E-05 3.37E-05 J 6.03E-05 2.46E-05 J
2.13E-05 J 2.51E-05 Z 2.41E-05 J 1.62E-05 J 2.35E-05 Z 1.46E-05 J 1.11E-05 Z 2.37E-05 J 5.28E-06 Z
3.08E-05 J 3.17E-05 J 3.05E-05 J 1.41E-05 J 2.77E-05 J 2.07E-05 J 1.39E-05 J 2.5E-05 J 9.55E-06 J
1.54E-06 Z 2.67E-06 Z 2.14E-06 Z 1.56E-06 U 1.09E-06 U 1.35E-06 Z 1.25E-06 J 6.99E-07 U 5.77E-07 U
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

12B-TTR1 12B-TTR2 12B-TTR2 12B-TTR2 12B-TTR2 12C-T000 12C-T000 12C-T000 12C-T000
12B-CE04-TTR1 12B-CE01-TTR2 12B-CE02-TTR2 12B-CE03-TTR2 12B-CE04-TTR2 12C-CE11-T000 12C-CE12-T000 12C-CE20-T000 12C-CE21-T000

2.8 3.02 2.96 2.96 3.1 3 3 3 3
PR PR PR PR PR PR PR PR PR
4.86 2 3.14 4.25 3.14 -0.06 -0.06 -0.06 -0.06

12B-CE04-TTR1-AS 12B-CE01-TTR2-AS 12B-CE02-TTR2-AS 12B-CE03-TTR2-AS 12B-CE04-TTR2-AS 12C-CE11-T000-AS 12C-CE12-T000-AS 12C-CE20-T000-AS 12C-CE21-T000-AS
2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/27/2013 2/27/2013 2/28/2013 3/4/2013

N N N N N N N N N

4.91E-05 J 8.14E-05 8.22E-05 3.48E-05 Z 6.92E-05 6.12E-05 3.93E-05 7.01E-05 3.2E-05 J
4.91E-05 J 8.14E-05 8.22E-05 3.48E-05 Z 6.92E-05 6.12E-05 3.93E-05 7.01E-05 3.2E-05 J
3.69E-06 J 4.22E-06 U 3.96E-06 U 3.88E-07 U 5.11E-06 Z 2.21E-06 J 1.77E-06 J 2.99E-07 U 2.57E-07 U
0.00063 0.000673 0.000829 0.000559 0.000746 0.000333 0.000286 0.000367 0.000268 
5.3E-06 Z 8.06E-06 Z 6.95E-06 Z 2.49E-06 Z 6.41E-06 Z 4.51E-06 Z 3.4E-06 J 5.22E-06 J 1.85E-06 J
6.93E-06 J 8.55E-06 Z 8.78E-06 J 5.12E-06 J 9.6E-06 J 5.04E-06 Z 3.4E-06 Z 7.1E-06 J 3.11E-06 J
1.43E-05 Z 2.31E-05 Z 2.04E-05 Z 1.04E-05 Z 2.12E-05 J 1.29E-05 J 8.71E-06 J 1.61E-05 J 7.82E-06 J
3.96E-05 5.12E-05 4.32E-05 1.72E-05 Z 4.14E-05 3.49E-05 J 2.01E-05 J 3.96E-05 1.82E-05 J

8.92E-07 U 8.65E-07 U 1.34E-06 U 1.62E-06 U 1.13E-06 U 5.71E-07 U 6.62E-07 U 7.26E-07 U 6E-07 U
2.56E-06 Z 3.29E-06 Z 1.31E-06 U 1.75E-06 U 2.5E-06 Z 1.55E-06 J 9.14E-07 U 3.03E-06 J 6.01E-07 U
4.76E-05 5.62E-05 6.5E-05 3.02E-05 J 6.06E-05 4.41E-05 2.67E-05 J 4.53E-05 2.35E-05 J

4.42E-06 Z 6.36E-06 J 6.76E-06 J 2.36E-06 U 4.91E-06 Z 2.49E-06 Z 2.2E-06 J 4.26E-06 J 1.34E-06 Z
1.48E-05 J 1.81E-05 J 2E-05 Z 1.12E-05 Z 1.33E-05 Z 1.4E-05 J 9E-06 J 1.53E-05 J 9.17E-06 J
0.000182 0.00019 0.000211 0.00015 0.000209 9.61E-05 7.21E-05 9.69E-05 5.48E-05 
0.000149 0.000164 0.00019 0.000129 0.000177 8.35E-05 6.6E-05 8.93E-05 5.4E-05 

8.04E-07 U 5.25E-07 U 8.43E-07 U 9.83E-07 U 8.25E-07 U 5.02E-07 U 4.73E-07 U 5.26E-07 U 6.46E-07 U
5.56E-06 Z 8.5E-06 J 5.04E-06 Z 5.96E-06 Z 8.05E-06 J 4.4E-06 J 1.17E-06 Z 2.27E-06 Z 1.54E-06 Z

8.4E-05 9.22E-05 0.000116 7.83E-05 0.000104 3.77E-05 J 3.58E-05 J 4.43E-05 3.51E-05 J
0.000126 0.00014 0.000169 0.000124 0.000155 6.27E-05 5.58E-05 6.88E-05 5.79E-05 
5.55E-05 5.85E-05 6.57E-05 5.04E-05 6.94E-05 3.04E-05 J 2.73E-05 J 3.25E-05 J 2.44E-05 J
0.00063 0.000673 0.000829 0.000559 0.000746 0.000333 0.000286 0.000367 0.000268 
0.000126 0.00014 0.000169 0.000124 0.000155 6.27E-05 5.58E-05 6.88E-05 5.79E-05 
7.02E-06 Z 7.18E-06 Z 7.62E-06 Z 7.41E-06 J 1.07E-05 J 4.53E-06 Z 2.83E-06 Z 3.88E-06 Z 3.55E-06 J
0.000408 0.00045 0.00045 0.0004 0.000499 0.000263 0.000197 0.000256 0.000148 
0.000522 0.000562 0.000658 0.000468 0.000609 0.000267 0.00022 0.000283 0.00021 
0.000171 0.000194 0.000188 0.000165 0.000212 0.000113 8.85E-05 0.000117 6.85E-05 
0.000182 0.00019 0.000211 0.00015 0.000209 9.61E-05 7.21E-05 9.69E-05 5.48E-05 
4.42E-06 Z 4.38E-06 J 4.73E-06 Z 4.75E-06 J 4.1E-06 J 1.3E-06 J 1.03E-06 Z 1.39E-06 Z 1.46E-06 J
1.04E-05 J 1.2E-05 J 1.32E-05 J 6.84E-06 Z 1.42E-05 J 5.86E-06 Z 4.58E-06 J 6.42E-06 Z 4.52E-06 J
7.86E-07 U 2.16E-06 J 8.24E-07 U 9.61E-07 U 8.06E-07 U 4.91E-07 U 4.63E-07 U 5.14E-07 U 6.31E-07 U

9.6E-05 0.000113 0.000133 8.54E-05 0.000127 7E-05 5.57E-05 7.99E-05 5.31E-05 
8.29E-07 U 5.41E-07 U 8.7E-07 U 1.01E-06 U 8.51E-07 U 5.18E-07 U 4.88E-07 U 5.42E-07 U 6.66E-07 U
3.03E-06 Z 4.02E-06 J 3.94E-06 Z 9.01E-07 U 3.31E-06 J 1.46E-06 Z 8.66E-07 Z 1.92E-06 J 1.33E-06 Z
0.000206 0.000223 0.000218 0.000215 0.000238 0.000119 U 0.000108 U 0.000115 U 0.000124 U
0.00034 0.000433 0.000371 0.0003 0.000433 0.000163 0.000152 0.000191 0.000123 
0.00034 0.000433 0.000371 0.0003 0.000433 0.000163 0.000152 0.000191 0.000123 
0.000162 0.000199 0.000177 0.000136 0.000197 7.71E-05 7.11E-05 8.87E-05 6.11E-05 
2.12E-05 J 2.64E-05 J 2.19E-05 J 1.88E-05 J 2.67E-05 J 8.43E-06 J 6.85E-06 J 1.04E-05 J 6.13E-06 Z
0.000838 0.000966 0.000842 0.000668 0.001 0.000341 0.000314 0.000415 0.000252 
0.000334 0.000361 0.000315 0.000271 0.000356 9.74E-05 8.53E-05 0.000114 6.14E-05 
5.2E-05 5.95E-05 5.54E-05 4.14E-05 6.16E-05 1.95E-05 J 1.68E-05 Z 2.31E-05 J 1.36E-05 J

0.000838 0.000966 0.000842 0.000668 0.001 0.000341 0.000314 0.000415 0.000252 
0.000109 0.000131 0.000118 9.06E-05 0.000139 4.85E-05 4.33E-05 5.69E-05 3.56E-05 J
0.000484 0.000557 0.000502 0.000399 0.000575 0.000202 0.000195 0.000247 0.00017 
1.38E-06 Z 2.7E-06 Z 1.77E-06 Z 3.05E-06 Z 2.33E-06 Z 1.41E-06 U 1.29E-06 U 1.35E-06 U 1.79E-06 U
0.000179 0.000207 0.000182 0.000163 0.000211 5.99E-05 5.55E-05 6.9E-05 4.63E-05 
0.000334 0.000361 0.000315 0.000271 0.000356 9.74E-05 8.53E-05 0.000114 6.14E-05 
0.000716 0.000842 0.000759 0.000631 0.00086 0.000345 0.000314 0.000401 0.000264 
0.000179 0.000207 0.000182 0.000163 0.000211 5.99E-05 5.55E-05 6.9E-05 4.63E-05 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

12B-TTR1 12B-TTR2 12B-TTR2 12B-TTR2 12B-TTR2 12C-T000 12C-T000 12C-T000 12C-T000
12B-CE04-TTR1 12B-CE01-TTR2 12B-CE02-TTR2 12B-CE03-TTR2 12B-CE04-TTR2 12C-CE11-T000 12C-CE12-T000 12C-CE20-T000 12C-CE21-T000

2.8 3.02 2.96 2.96 3.1 3 3 3 3
PR PR PR PR PR PR PR PR PR
4.86 2 3.14 4.25 3.14 -0.06 -0.06 -0.06 -0.06

12B-CE04-TTR1-AS 12B-CE01-TTR2-AS 12B-CE02-TTR2-AS 12B-CE03-TTR2-AS 12B-CE04-TTR2-AS 12C-CE11-T000-AS 12C-CE12-T000-AS 12C-CE20-T000-AS 12C-CE21-T000-AS
2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/27/2013 2/27/2013 2/28/2013 3/4/2013

N N N N N N N N N

3.26E-05 J 3.72E-05 J 2.6E-05 Z 2.22E-05 Z 3.11E-05 J 5.98E-06 J 6.47E-06 J 9.19E-06 J 3.18E-06 J
1.01E-05 J 8.75E-07 U 8.16E-06 Z 7.04E-06 Z 9.33E-06 Z 5.2E-06 J 4.02E-06 Z 4.33E-06 Z 1.95E-06 J
0.000187 0.00023 0.000211 0.000147 0.000231 0.000103 9.27E-05 0.000129 7.67E-05 
2.47E-06 Z 3.35E-06 Z 1.2E-06 U 2.05E-06 Z 2.5E-06 Z 9.14E-07 Z 6.38E-07 U 1.68E-06 J 9.66E-07 Z
1.79E-06 Z 3.48E-06 J 4.43E-06 J 2.78E-06 J 3.53E-06 Z 6.12E-07 U 6.35E-07 U 9.52E-07 Z 6.06E-07 Z
5.18E-05 Z 7.09E-05 6.45E-05 5.11E-05 7.2E-05 2.71E-05 J 2.44E-05 J 3.1E-05 J 2.19E-05 J
4.28E-05 Z 6.61E-05 5.15E-05 Z 4.27E-05 Z 6.38E-05 Z 3.4E-05 J 2.64E-05 J 2.91E-05 Z 1.97E-05 U

6.5E-05 8.38E-05 7.85E-05 5.16E-05 8.13E-05 4.15E-05 3.55E-05 J 4.89E-05 2.53E-05 J
0.000719 0.000865 0.000792 0.000558 0.000897 0.0004 0.000345 0.000478 0.000273 
5.18E-05 Z 7.09E-05 6.45E-05 5.11E-05 7.2E-05 2.71E-05 J 2.44E-05 J 3.1E-05 J 2.19E-05 J
1.9E-05 J 2.2E-05 J 1.84E-05 J 1.2E-05 J 2.04E-05 J 8.73E-06 J 7.97E-06 J 1.12E-05 J 6.76E-06 J
0.00021 0.000268 0.000237 0.000182 0.000276 0.00011 0.000103 0.000133 8.19E-05 
0.000838 0.000966 0.000842 0.000668 0.001 0.000341 0.000314 0.000415 0.000252 
0.000428 0.000518 0.000469 0.000324 0.00052 0.000237 0.000209 0.000282 0.000174 
1.58E-05 J 1.77E-05 Z 1.5E-05 Z 1.19E-05 J 2.02E-05 J 6.99E-06 J 6.3E-06 J 7.87E-06 J 4.88E-06 J
7.59E-06 J 8.86E-06 J 8.51E-06 J 3.3E-06 Z 1.08E-05 J 2.23E-06 J 2.5E-06 Z 2.52E-06 J 1.94E-06 J
0.000484 0.000557 0.000502 0.000399 0.000575 0.000202 0.000195 0.000247 0.00017 
6.68E-06 Z 5.88E-06 Z 7.29E-06 Z 5.87E-06 Z 8.39E-06 Z 3.48E-06 Z 2.81E-06 Z 2.61E-06 Z 2.15E-06 U
0.000719 0.000865 0.000792 0.000558 0.000897 0.0004 0.000345 0.000478 0.000273 
0.00034 0.000433 0.000371 0.0003 0.000433 0.000163 0.000152 0.000191 0.000123 

5.16E-06 Z 9.86E-06 J 8.62E-06 J 5.23E-06 J 1.04E-05 J 2.53E-06 Z 2.8E-06 J 3.48E-06 J 2.87E-06 Z
2.12E-05 J 2.64E-05 J 2.19E-05 J 1.88E-05 J 2.67E-05 J 8.43E-06 J 6.85E-06 J 1.04E-05 J 6.13E-06 Z
0.000719 0.000865 0.000792 0.000558 0.000897 0.0004 0.000345 0.000478 0.000273 
5.18E-05 Z 7.09E-05 6.45E-05 5.11E-05 7.2E-05 2.71E-05 J 2.44E-05 J 3.1E-05 J 2.19E-05 J
0.000719 0.000865 0.000792 0.000558 0.000897 0.0004 0.000345 0.000478 0.000273 
3.22E-05 J 4.4E-05 3.71E-05 J 2.1E-05 Z 5.22E-05 2.64E-05 J 1.83E-05 J 2.73E-05 J 1.61E-05 J
1.33E-06 U 8.61E-07 U 1.24E-06 U 1.49E-06 U 1.33E-06 U 6.35E-07 U 6.6E-07 U 6.15E-07 U 7.97E-07 U
3.48E-06 Z 3.15E-06 J 4.01E-06 J 1.31E-06 U 4.76E-06 J 1.68E-06 Z 1.79E-06 Z 3.15E-06 J 2.13E-06 Z
0.000113 0.000159 0.000154 0.000141 0.000177 9.4E-05 6.93E-05 8.08E-05 6.26E-05 

1.14E-06 U 7.38E-07 U 1.06E-06 U 1.28E-06 U 1.14E-06 U 5.44E-07 U 5.65E-07 U 5.27E-07 U 6.83E-07 U
1.18E-06 U 7.86E-07 U 1.12E-06 U 1.33E-06 U 1.18E-06 U 7.2E-07 Z 6.06E-07 U 7.16E-07 Z 7.17E-07 U
3.96E-05 Z 6.11E-05 5.97E-05 2.48E-05 J 4.93E-05 Z 3.82E-05 J 2.79E-05 J 5.09E-05 1.72E-05 U
0.000247 0.000293 0.000318 0.000141 Z 0.000294 0.000197 0.000152 0.00025 0.000116 
0.000108 0.000133 0.000125 7.5E-05 0.000124 8.28E-05 6.47E-05 0.000102 4.64E-05 
6.58E-05 7.72E-05 8.53E-05 3.72E-05 J 7.71E-05 5.75E-05 3.92E-05 6.87E-05 2.47E-05 U
0.000239 0.000281 Z 0.00031 Z 0.000147 Z 0.000274 Z 0.000201 0.00015 0.00025 0.000108 Z
0.000239 0.000281 Z 0.00031 Z 0.000147 Z 0.000274 Z 0.000201 0.00015 0.00025 0.000108 Z
7.6E-05 9.07E-05 8.95E-05 5.33E-05 8.95E-05 5.36E-05 4.32E-05 6.54E-05 3.22E-05 J

6.65E-06 J 7.34E-06 J 2.22E-06 U 1.93E-06 U 5.67E-06 Z 2.94E-06 Z 1.05E-06 U 3.81E-06 Z 1.21E-06 U
8.18E-06 Z 1.03E-05 Z 1.07E-05 Z 8.27E-06 Z 1.1E-05 Z 5.84E-06 U 4.11E-06 U 5E-06 U 4.97E-06 U
0.000377 0.000447 0.000483 0.000244 0.000443 0.000306 0.000242 0.00039 0.000174 
7.6E-05 9.07E-05 8.95E-05 5.33E-05 8.95E-05 5.36E-05 4.32E-05 6.54E-05 3.22E-05 J
6.64E-05 8.35E-05 9.15E-05 4.67E-05 8.06E-05 5.38E-05 4.12E-05 6.46E-05 3E-05 J

3.87E-05 Z 4.93E-05 4.24E-05 1.73E-05 Z 4.44E-05 1.11E-05 Z 7.57E-06 Z 2.1E-05 J 6.75E-06 J
8.63E-06 J 1.34E-05 J 2.22E-06 U 7.22E-06 J 1.28E-05 J 3.19E-06 Z 2.9E-06 J 5.55E-06 J 1.21E-06 U
0.000311 0.000379 0.000384 0.000217 0.000383 0.000234 0.000198 0.000293 0.000139 
7.08E-06 J 7.11E-06 J 8.14E-06 J 4.93E-06 Z 9.12E-06 J 3E-06 Z 2.62E-06 J 3.96E-06 J 9.07E-07 U
0.000239 0.000281 Z 0.00031 Z 0.000147 Z 0.000274 Z 0.000201 0.00015 0.00025 0.000108 Z
2.78E-05 J 3.85E-05 3.44E-05 J 2.24E-05 J 3.19E-05 Z 1.37E-05 Z 1.27E-05 J 2.06E-05 J 6.39E-06 Z
0.000247 0.000293 0.000318 0.000141 Z 0.000294 0.000197 0.000152 0.00025 0.000116 
3.74E-05 J 4.42E-05 Z 4.46E-05 Z 2.43E-05 J 0.000183 4.25E-05 2.26E-05 J 4.01E-05 2.13E-05 J

0.0144 0.0171 0.0173 0.0112 0.0176 0.00846 0.00691 0.0102 0.00498 
0.0138 0.0165 0.0166 0.0109 0.017 0.00804 0.00659 0.0097 0.00475 

1.84E-08 1.76E-07 1.82E-07 1.15E-08 1.58E-07 8.75E-08 1.12E-08 1.74E-07 8.25E-09 
1.51E-07 1.79E-07 1.85E-07 1.37E-07 1.60E-07 8.92E-08 7.28E-08 1.74E-07 7.57E-08
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

12B-TTR1 12B-TTR2 12B-TTR2 12B-TTR2 12B-TTR2 12C-T000 12C-T000 12C-T000 12C-T000
12B-CE04-TTR1 12B-CE01-TTR2 12B-CE02-TTR2 12B-CE03-TTR2 12B-CE04-TTR2 12C-CE11-T000 12C-CE12-T000 12C-CE20-T000 12C-CE21-T000

2.8 3.02 2.96 2.96 3.1 3 3 3 3
PR PR PR PR PR PR PR PR PR
4.86 2 3.14 4.25 3.14 -0.06 -0.06 -0.06 -0.06

12B-CE04-TTR1-AS 12B-CE01-TTR2-AS 12B-CE02-TTR2-AS 12B-CE03-TTR2-AS 12B-CE04-TTR2-AS 12C-CE11-T000-AS 12C-CE12-T000-AS 12C-CE20-T000-AS 12C-CE21-T000-AS
2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/27/2013 2/27/2013 2/28/2013 3/4/2013

N N N N N N N N N

4.31E-05 Z 5.41E-05 Z 5.01E-05 Z 3.67E-05 J 6.26E-05 Z 3.04E-05 Z 2.5E-05 U 2.26E-05 U 2.1E-05 U
0.000633 Z 0.000762 Z 0.000762 Z 0.000673 Z 0.000839 Z 0.000445 Z 0.000382 Z 0.000434 Z 0.000387 Z
0.00295 Z 0.0032 0.00355 Z 0.00268 Z 0.00352 0.00166 Z 0.00133 Z 0.00172 Z 0.00115 Z
0.00503 Z 0.00597 Z 0.00533 Z 0.00412 Z 0.0061 Z 0.00234 Z 0.00211 Z 0.00279 Z 0.00173 Z
0.00254 Z 0.00302 Z 0.00325 Z 0.00161 Z 0.00297 Z 0.00202 Z 0.00157 Z 0.00256 Z 0.00113 Z
0.002 Z 0.00264 Z 0.00293 Z 0.00142 Z 0.00268 Z 0.00131 Z 0.00112 Z 0.00172 Z 0.000758 Z

0.000856 Z 0.00105 Z 0.00102 Z 0.000493 Z 0.000942 Z 0.000598 Z 0.000446 Z 0.00078 Z 0.000314 Z
0.000227 Z 0.000309 Z 0.000291 Z 0.000134 Z 0.000265 Z 0.000202 Z 0.000135 Z 0.00025 0.000102 Z
6.68E-05 Z 8.08E-05 9.17E-05 Z 4.14E-05 Z 7.88E-05 Z 6.06E-05 Z 3.79E-05 J 6.49E-05 3.4E-05 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12C-T014 12C-T014 12C-T014 12C-T014 12C-T102 12C-T102 12C-T102 12C-T102 12D-T000
12C-CE11-T014 12C-CE12-T014 12C-CE20-T014 12C-CE21-T014 12C-CE11-T102 12C-CE12-T102 12C-CE20-T102 12C-CE21-T102 12D-CE01-T000

3 3 3 3 3 3 3 3 3.02
PR PR PR PR PR PR PR PR PR
1.43 1.43 1.43 1.43 10.21 10.21 10.22 10.22 -0.06

12C-CE11-T014-AS 12C-CE12-T014-AS 12C-CE20-T014-AS 12C-CE21-T014-AS 12C-CE11-T102-AS 12C-CE12-T102-AS 12C-CE20-T102-AS 12C-CE21-T102-AS 12D-CE01-T000-AS
2/27/2013 2/27/2013 2/28/2013 3/4/2013 2/27/2013 2/27/2013 2/28/2013 3/4/2013 3/27/2012

N N N N N N N N N

2.7E-05 U 2.17E-05 U 1.96E-05 U 5.03E-06 U 1.12E-05 J 4.24E-06 Z 5.97E-06 Z 1.7E-05 J 1.73E-05 Z
1.09E-05 U 1.17E-05 Z 6.93E-06 U 2.13E-06 U 5.33E-06 Z 3.98E-06 Z 4.72E-06 Z 7.63E-06 Z 2.01E-05 Z
9.46E-06 Z 7.15E-06 J 2.37E-05 J 1.11E-06 U 1.44E-06 U 4.65E-06 Z 1.04E-05 Z 6.6E-06 Z 1.92E-05 Z
0.00026 0.000226 0.000456 5.76E-05 U 0.00121 0.000211 0.000364 0.000128 0.000212 

1.51E-05 J 1.24E-05 J 2.71E-05 J 1.08E-06 U 3.95E-05 Z 6.22E-06 J 1.3E-05 Z 6.83E-06 J 1.68E-05 J
5.27E-06 J 4.81E-06 J 1.04E-05 J 1.1E-06 U 1.16E-05 J 1.07E-06 U 3.48E-06 Z 2.69E-06 J 8.24E-06 J
1.07E-06 U 9.47E-07 U 2.01E-06 Z 8.35E-07 U 1.08E-06 U 8.11E-07 U 8.84E-07 U 8.46E-07 U 1.6E-06 U

9.2E-05 7.24E-05 0.000168 2.15E-05 U 0.000509 9.19E-05 0.000138 4.25E-05 6.33E-05 
9.4E-07 U 9.19E-07 U 8.36E-07 U 7.57E-07 U 1.06E-06 U 7.68E-07 U 8.14E-07 U 7.58E-07 U 1.39E-06 U
1.48E-05 J 1.26E-05 J 3.02E-05 J 3.02E-06 J 7.79E-05 1.25E-05 Z 2.43E-05 J 7.22E-06 J 1.25E-05 J
8.58E-06 J 6.33E-06 J 1.45E-05 J 1.58E-06 Z 4.45E-05 8.24E-06 J 1.09E-05 Z 2.91E-06 Z 3.26E-06 Z
0.000173 0.00014 0.000293 3.17E-05 U 0.000846 0.000147 0.000251 7.66E-05 0.000141 

7.27E-05 U 6.96E-05 U 9.75E-05 Z 1.84E-05 U 0.000133 7.05E-05 U 5.44E-05 U 4.69E-05 U 6.93E-05 U
0.000297 0.000259 0.000544 7.3E-05 U 0.00157 0.000279 0.000469 0.000147 0.000241 
1E-06 U 8.9E-07 U 8.39E-07 U 7.84E-07 U 1.02E-06 U 7.62E-07 U 8.31E-07 U 7.95E-07 U 1.51E-06 U

1.09E-06 U 9.67E-07 U 9.11E-07 U 8.52E-07 U 1.1E-06 U 8.28E-07 U 9.02E-07 U 8.63E-07 U 1.64E-06 U
0.00026 0.000226 0.000456 5.76E-05 U 0.00121 0.000211 0.000364 0.000128 0.000212 

4.56E-06 J 3.63E-06 Z 8.78E-06 Z 6.87E-07 U 2.93E-05 J 3.87E-06 J 6.17E-06 Z 6.94E-07 U 3.67E-06 J
0.000297 0.000259 0.000544 7.3E-05 U 0.00157 0.000279 0.000469 0.000147 0.000241 
4.58E-05 3.82E-05 8.29E-05 7.51E-06 U 0.000226 3.82E-05 J 6.74E-05 2.21E-05 J 2.73E-05 Z
4.58E-05 3.82E-05 8.29E-05 7.51E-06 U 0.000226 3.82E-05 J 6.74E-05 2.21E-05 J 2.73E-05 Z
0.000211 0.000179 0.000408 5.48E-05 U 0.00126 0.000214 0.000329 0.000104 0.000162 
0.000173 0.00014 0.000293 3.17E-05 U 0.000846 0.000147 0.000251 7.66E-05 0.000141 
1.65E-05 Z 1.57E-05 Z 2.1E-05 Z 1.94E-06 U 1.38E-05 Z 4.81E-06 U 6.63E-06 U 9.3E-06 U 1.92E-05 Z
1.03E-06 U 9.16E-07 U 1.77E-06 Z 8.07E-07 U 1.04E-06 U 7.84E-07 U 8.55E-07 U 8.18E-07 U 1.55E-06 U
1.04E-06 U 9.23E-07 U 8.7E-07 U 8.13E-07 U 1.05E-06 U 7.91E-07 U 8.61E-07 U 8.24E-07 U 1.56E-06 U
3.14E-06 Z 2.73E-06 Z 5.16E-06 Z 8.24E-07 U 1.47E-05 Z 2.75E-06 Z 4.97E-06 J 1.72E-06 J 1.52E-06 U
5.19E-06 J 2.48E-06 Z 7.81E-06 Z 7.91E-07 Z 1.72E-05 Z 3.27E-06 Z 5.6E-06 J 1.42E-06 Z 3.6E-06 Z
8.58E-06 J 6.33E-06 J 1.45E-05 J 1.58E-06 Z 4.45E-05 8.24E-06 J 1.09E-05 Z 2.91E-06 Z 3.26E-06 Z
0.000173 0.00014 0.000293 3.17E-05 U 0.000846 0.000147 0.000251 7.66E-05 0.000141 

9.47E-07 U 8.57E-07 U 1.8E-06 Z 7.59E-07 U 2.26E-06 Z 8.03E-07 U 1.17E-06 J 7.72E-07 U 1.57E-06 U
9.29E-07 U 9.09E-07 U 8.26E-07 U 7.48E-07 U 1.04E-06 U 7.59E-07 U 8.05E-07 U 7.49E-07 U 1.38E-06 U
4.03E-05 2.89E-05 J 8.31E-05 8.65E-06 U 0.000229 4.94E-05 6.9E-05 1.71E-05 J 3.63E-05 J
0.000277 0.000207 0.000562 7.11E-05 U 0.00143 0.000301 0.000468 0.000123 0.000269 
1.65E-05 Z 1.57E-05 Z 2.1E-05 Z 1.94E-06 U 1.38E-05 Z 4.81E-06 U 6.63E-06 U 9.3E-06 U 1.92E-05 Z
1.11E-05 Z 1.09E-05 J 2.7E-05 Z 2.65E-06 U 8.41E-05 1.55E-05 Z 2.69E-05 J 5.79E-06 Z 1.34E-05 Z
2.02E-06 U 1.87E-06 U 5.34E-06 J 1.45E-06 U 1.77E-05 J 2.9E-06 J 4.46E-06 Z 1.36E-06 U 3.85E-06 U
8.55E-05 6.31E-05 0.000177 1.96E-05 U 0.000444 9.51E-05 0.000145 3.7E-05 J 8.74E-05 
3.97E-06 J 3.09E-06 J 7.84E-06 J 1.33E-06 U 1.61E-05 J 2.77E-06 J 4.91E-06 J 1.25E-06 U 3.54E-06 U
1.25E-05 J 1.01E-05 J 2.62E-05 J 2.01E-06 J 6.86E-05 9.37E-06 Z 2.01E-05 J 4.61E-06 Z 1.45E-05 J
8.45E-05 7.22E-05 0.000163 1.57E-05 U 0.000337 6.48E-05 0.000122 3.85E-05 Z 6.7E-05 Z
3.26E-05 J 2.64E-05 J 5.71E-05 4.95E-06 U 0.000131 2.39E-05 J 3.94E-05 Z 1.3E-05 J 2.24E-05 Z
7.62E-06 J 6.97E-06 J 2.06E-05 J 2.31E-06 J 7.59E-05 1.23E-05 J 1.81E-05 Z 3.83E-06 Z 6.8E-06 Z
0.000277 0.000207 0.000562 7.11E-05 U 0.00143 0.000301 0.000468 0.000123 0.000269 
3.48E-06 J 3.83E-06 J 6.42E-06 Z 1.21E-06 U 2.06E-05 Z 3.42E-06 Z 7.16E-06 J 1.51E-06 J 4.97E-06 Z
1.75E-06 U 9.04E-07 U 1.33E-06 U 1.67E-06 U 8.42E-07 U 1.18E-06 U 1.25E-06 U 1.19E-06 U 2.12E-06 U
3.48E-06 J 3.83E-06 J 6.42E-06 Z 1.21E-06 U 2.06E-05 Z 3.42E-06 Z 7.16E-06 J 1.51E-06 J 4.97E-06 Z
5.01E-05 3.53E-05 J 9.94E-05 9.47E-06 U 0.000217 4.93E-05 8E-05 2.15E-05 J 4.22E-05 

1.95E-06 U 1.8E-06 U 2.08E-06 U 1.39E-06 U 2.01E-06 U 1.7E-06 U 1.64E-06 U 1.31E-06 U 3.71E-06 U
1.25E-05 J 1.01E-05 J 2.62E-05 J 2.01E-06 J 6.86E-05 9.37E-06 Z 2.01E-05 J 4.61E-06 Z 1.45E-05 J
8.46E-06 Z 6.91E-06 Z 1.68E-05 J 1.26E-06 U 4.43E-05 7.3E-06 J 1.16E-05 Z 3.6E-06 Z 5.97E-06 Z
1.08E-06 U 1.1E-06 U 1E-06 U 9.54E-07 U 1.25E-06 U 8.83E-07 U 1.02E-06 U 8.45E-07 U 1.82E-06 U
3.84E-05 3.02E-05 J 7.84E-05 7.39E-06 U 0.000159 3.37E-05 J 6.2E-05 1.69E-05 J 3.9E-05 J
0.000211 0.000168 0.000441 3.9E-05 U 0.000892 0.000186 0.000314 9.58E-05 0.000269 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

12C-T014 12C-T014 12C-T014 12C-T014 12C-T102 12C-T102 12C-T102 12C-T102 12D-T000
12C-CE11-T014 12C-CE12-T014 12C-CE20-T014 12C-CE21-T014 12C-CE11-T102 12C-CE12-T102 12C-CE20-T102 12C-CE21-T102 12D-CE01-T000

3 3 3 3 3 3 3 3 3.02
PR PR PR PR PR PR PR PR PR
1.43 1.43 1.43 1.43 10.21 10.21 10.22 10.22 -0.06

12C-CE11-T014-AS 12C-CE12-T014-AS 12C-CE20-T014-AS 12C-CE21-T014-AS 12C-CE11-T102-AS 12C-CE12-T102-AS 12C-CE20-T102-AS 12C-CE21-T102-AS 12D-CE01-T000-AS
2/27/2013 2/27/2013 2/28/2013 3/4/2013 2/27/2013 2/27/2013 2/28/2013 3/4/2013 3/27/2012

N N N N N N N N N

1.52E-06 U 1.54E-06 U 1.4E-06 U 1.33E-06 U 1.75E-06 U 1.24E-06 U 1.42E-06 U 1.18E-06 U 2.54E-06 U
0.000211 0.000168 0.000441 3.9E-05 U 0.000892 0.000186 0.000314 9.58E-05 0.000269 
6.78E-05 6.7E-05 9.07E-05 1.37E-05 U 8.21E-05 3.08E-05 Z 4.09E-05 Z 3.72E-05 J 9.78E-05 Z

1.06E-06 U 1.07E-06 U 9.78E-07 U 9.3E-07 U 1.22E-06 U 8.61E-07 U 9.9E-07 U 8.24E-07 U 1.77E-06 U
8.45E-05 7.22E-05 0.000163 1.57E-05 U 0.000337 6.48E-05 0.000122 3.85E-05 Z 6.7E-05 Z

1.08E-06 U 1.09E-06 U 9.98E-07 U 9.48E-07 U 1.24E-06 U 8.78E-07 U 1.01E-06 U 8.4E-07 U 1.81E-06 U
0.000232 0.000181 0.000469 5.57E-05 U 0.000998 0.000208 0.000356 0.000109 0.000247 
5.13E-06 Z 4.54E-06 J 8.09E-06 J 1.11E-06 U 1.04E-05 Z 1.12E-06 Z 3.49E-06 Z 2.85E-06 J 4.17E-06 Z
1.03E-06 U 1.04E-06 U 2.44E-06 J 9.04E-07 U 3.39E-06 Z 8.37E-07 U 9.63E-07 U 8.01E-07 U 1.72E-06 U
2.65E-05 J 1.92E-05 U 5.23E-05 6.7E-06 U 0.00016 3.49E-05 J 4.76E-05 1.03E-05 Z 1.7E-05 J
2.65E-05 J 1.92E-05 U 5.23E-05 6.7E-06 U 0.00016 3.49E-05 J 4.76E-05 1.03E-05 Z 1.7E-05 J
2.54E-05 J 1.81E-05 J 5.13E-05 5.53E-06 U 0.000142 3.11E-05 J 4.51E-05 1.08E-05 J 1.92E-05 Z
2.13E-06 Z 1.2E-06 U 5.04E-06 J 9.27E-07 U 7.71E-06 Z 1.3E-06 Z 2.66E-06 Z 8.73E-07 U 2.47E-06 U
8.46E-05 7.03E-05 9.44E-05 1.13E-05 U 0.00012 4.41E-05 4.89E-05 4.26E-05 9.06E-05 
0.000277 0.000207 0.000562 7.11E-05 U 0.00143 0.000301 0.000468 0.000123 0.000269 

1.29E-06 U 1.19E-06 U 1.38E-06 U 9.22E-07 U 1.33E-06 U 1.13E-06 U 1.08E-06 U 8.68E-07 U 2.45E-06 U
2.44E-06 Z 1.18E-06 U 3.46E-06 Z 9.15E-07 U 5.96E-06 J 1.12E-06 U 1.84E-06 J 8.62E-07 U 2.43E-06 U
0.000277 0.000207 0.000562 7.11E-05 U 0.00143 0.000301 0.000468 0.000123 0.000269 
1.91E-05 J 1.29E-05 J 3.84E-05 J 2.77E-06 U 8.91E-05 1.92E-05 J 2.9E-05 J 7.19E-06 J 1.42E-05 Z
1.42E-06 U 1.31E-06 U 1.51E-06 U 1.01E-06 U 1.46E-06 U 1.24E-06 U 1.19E-06 U 9.55E-07 U 2.7E-06 U
4.03E-05 2.89E-05 J 8.31E-05 8.65E-06 U 0.000229 4.94E-05 6.9E-05 1.71E-05 J 3.63E-05 J
7.53E-06 J 6.99E-06 J 1.68E-05 J 2.77E-06 J 4.92E-05 1.07E-05 J 1.6E-05 J 2.75E-06 Z 6.27E-06 J
0.000232 0.000181 0.000469 5.57E-05 U 0.000998 0.000208 0.000356 0.000109 0.000247 
9.1E-07 U 8.22E-07 U 9.79E-07 U 6.59E-07 U 4.16E-07 Z 8.06E-07 U 8.59E-07 U 6.23E-07 U 3.01E-06 U
0.000116 0.000108 0.00014 1.75E-05 U 0.000154 5.72E-05 7.04E-05 6.32E-05 0.000148 
5.87E-05 4.86E-05 0.000123 1.29E-05 U 0.000242 5E-05 8.66E-05 2.51E-05 J 4.64E-05 
1.76E-05 J 1.45E-05 J 3.3E-05 J 3.23E-06 U 6.58E-05 1.18E-05 Z 2.27E-05 J 6.31E-06 Z 1.15E-05 Z
8.01E-06 Z 8.12E-06 J 1.18E-05 Z 9.83E-07 U 3.76E-05 J 7.56E-06 J 9.57E-06 Z 3.94E-06 J 6.87E-06 Z
1.76E-05 J 1.45E-05 J 3.3E-05 J 3.23E-06 U 6.58E-05 1.18E-05 Z 2.27E-05 J 6.31E-06 Z 1.15E-05 Z
6.82E-05 4.71E-05 0.000121 1.15E-05 U 0.000233 4.56E-05 9.16E-05 2.84E-05 J 5.02E-05 J

1.23E-06 U 1.28E-06 U 4.01E-06 J 8.84E-07 U 6.51E-06 Z 1.04E-06 U 3.29E-06 J 8.99E-07 U 1.85E-06 U
7.27E-06 J 4.95E-06 J 1.52E-05 J 6.73E-07 U 2.45E-05 J 4.62E-06 J 1.08E-05 J 2.9E-06 J 7.22E-06 J
3.63E-05 J 2.67E-05 Z 7.02E-05 7.77E-06 U 0.00013 2.42E-05 J 5.11E-05 1.43E-05 J 2.59E-05 Z
1.25E-05 J 1E-05 Z 2.45E-05 Z 9.55E-07 U 4.39E-05 7.34E-06 J 1.96E-05 J 5.27E-06 J 1.21E-05 Z
2.95E-05 J 2.59E-05 J 5.71E-05 4.71E-06 U 9.83E-05 1.82E-05 J 4.37E-05 1.4E-05 J 2.66E-05 J
0.000231 0.000186 0.000266 3.63E-05 U 0.000286 0.00011 0.000131 0.00012 0.000262 
0.000145 0.000114 0.000275 3.18E-05 U 0.000523 0.000108 0.000187 6.48E-05 9.33E-05 J

1.23E-06 U 1.28E-06 U 1.11E-06 U 8.83E-07 U 1.2E-06 U 1.04E-06 U 1.05E-06 U 8.98E-07 U 1.84E-06 U
1.2E-06 U 1.25E-06 U 1.08E-06 U 8.58E-07 U 2.11E-06 Z 1.01E-06 U 1.02E-06 U 8.73E-07 U 1.79E-06 U
4.36E-05 3.52E-05 J 8.45E-05 6.25E-06 J 0.000157 3.1E-05 J 6.17E-05 1.9E-05 J 3.4E-05 J

1.02E-06 U 1.06E-06 U 9.17E-07 U 7.29E-07 U 9.91E-07 U 8.59E-07 U 8.7E-07 U 7.41E-07 U 1.52E-06 U
4.36E-05 3.52E-05 J 8.45E-05 6.25E-06 J 0.000157 3.1E-05 J 6.17E-05 1.9E-05 J 3.4E-05 J

9.86E-07 U 1.03E-06 U 8.9E-07 U 7.08E-07 U 9.62E-07 U 8.34E-07 U 8.45E-07 U 7.2E-07 U 1.48E-06 U
9.11E-05 7.45E-05 0.000169 1.71E-05 U 0.00029 6.03E-05 0.000127 4.09E-05 7.84E-05 J

8.84E-07 U 9.42E-07 U 7.84E-07 U 6.45E-07 U 8.58E-07 U 7.38E-07 U 7.05E-07 U 6.63E-07 U 1.16E-06 U
8.68E-07 U 8.87E-07 U 3.74E-06 Z 6.02E-07 U 9.13E-06 J 1.96E-06 U 2.15E-06 U 6.37E-07 U 1.6E-06 U
4.43E-05 U 4.2E-05 U 4.56E-05 1.21E-05 U 4.96E-05 2.07E-05 Z 3.3E-05 J 2.62E-05 J 7.52E-05 
1.03E-05 J 9.45E-06 J 2.06E-05 J 2.33E-06 Z 3.77E-05 J 7.1E-06 Z 1.53E-05 J 3.89E-06 J 6.04E-06 J
1.48E-06 J 9.76E-07 U 4.07E-06 J 6.73E-07 U 8.4E-06 Z 1.39E-06 Z 2.76E-06 J 6.84E-07 U 1.41E-06 U
1.05E-06 U 1.09E-06 U 9.45E-07 U 7.51E-07 U 1.02E-06 U 8.86E-07 U 8.97E-07 U 7.64E-07 U 1.57E-06 U
0.000145 0.000114 0.000275 3.18E-05 U 0.000523 0.000108 0.000187 6.48E-05 9.33E-05 J
3.49E-05 Z 2.76E-05 J 9.88E-05 7.32E-06 U 0.000132 2.96E-05 J 6.01E-05 1.66E-05 J 2.7E-05 J
1.34E-05 J 1.28E-05 Z 3.64E-05 J 2.31E-06 J 4.71E-05 1.08E-05 J 2.09E-05 J 5.28E-06 J 8.84E-06 J
1.59E-05 Z 1.46E-05 J 3.68E-05 J 2.81E-06 Z 5.58E-05 Z 1.02E-05 J 2.17E-05 J 5.67E-06 Z 8.55E-06 Z
7.41E-07 U 1.08E-06 U 2.5E-06 Z 7.09E-07 U 4.37E-06 Z 9.49E-07 U 7.3E-07 U 5.88E-07 U 1.43E-06 U
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

12C-T014 12C-T014 12C-T014 12C-T014 12C-T102 12C-T102 12C-T102 12C-T102 12D-T000
12C-CE11-T014 12C-CE12-T014 12C-CE20-T014 12C-CE21-T014 12C-CE11-T102 12C-CE12-T102 12C-CE20-T102 12C-CE21-T102 12D-CE01-T000

3 3 3 3 3 3 3 3 3.02
PR PR PR PR PR PR PR PR PR
1.43 1.43 1.43 1.43 10.21 10.21 10.22 10.22 -0.06

12C-CE11-T014-AS 12C-CE12-T014-AS 12C-CE20-T014-AS 12C-CE21-T014-AS 12C-CE11-T102-AS 12C-CE12-T102-AS 12C-CE20-T102-AS 12C-CE21-T102-AS 12D-CE01-T000-AS
2/27/2013 2/27/2013 2/28/2013 3/4/2013 2/27/2013 2/27/2013 2/28/2013 3/4/2013 3/27/2012

N N N N N N N N N

4.24E-05 3.95E-05 0.000104 8.69E-06 U 0.00017 3.32E-05 J 7.1E-05 2.16E-05 J 2.6E-05 J
4.24E-05 3.95E-05 0.000104 8.69E-06 U 0.00017 3.32E-05 J 7.1E-05 2.16E-05 J 2.6E-05 J
5.6E-07 U 3.83E-07 U 4.56E-07 U 3.2E-07 U 2.21E-06 J 8.2E-07 Z 3.42E-07 U 1.53E-06 J 4.48E-07 U
0.000305 0.000295 0.00044 5.14E-05 U 0.000507 0.000145 0.000198 0.00017 0.000404 
3.93E-06 J 3.73E-06 J 8.17E-06 J 6.96E-07 U 1.45E-05 J 2.5E-06 Z 6.03E-06 Z 1.35E-06 Z 1.4E-06 U
3.18E-06 J 4.27E-06 J 8.28E-06 Z 6.72E-07 U 1.66E-05 J 2.91E-06 Z 6.58E-06 J 1.57E-06 Z 1.35E-06 U
1.01E-05 J 9.49E-06 J 2.13E-05 J 1.57E-06 Z 3.87E-05 J 7.04E-06 J 1.83E-05 J 4.56E-06 J 8.8E-06 J
2.67E-05 J 1.98E-05 Z 6.17E-05 4.6E-06 U 0.000104 1.82E-05 J 3.91E-05 1.16E-05 J 1.76E-05 J
7.7E-07 U 1.12E-06 U 8.93E-07 U 7.36E-07 U 1.13E-06 U 9.86E-07 U 7.59E-07 U 6.11E-07 U 1.48E-06 U
1.07E-06 U 1.06E-06 U 3.95E-06 J 7.58E-07 U 5.61E-06 J 1.34E-06 U 1.88E-06 Z 6.96E-07 U 1.61E-06 U
2.65E-05 Z 2.46E-05 J 7.8E-05 7.03E-06 U 0.000112 2.19E-05 J 5.5E-05 1.3E-05 J 3E-05 J
2.86E-06 Z 2.53E-06 J 6.01E-06 Z 7.4E-07 U 9.63E-06 J 1.03E-06 U 4.08E-06 J 7.26E-07 U 2.19E-06 U
9.86E-06 J 8.97E-06 Z 2.35E-05 J 1.93E-06 Z 3.84E-05 J 6.65E-06 J 1.96E-05 J 4.83E-06 J 7.04E-06 Z
8.76E-05 7.38E-05 0.000117 1.21E-05 J 0.000162 4.39E-05 4.38E-05 4.43E-05 8.19E-05 
7.71E-05 6.69E-05 0.000104 1.36E-05 U 0.00014 3.98E-05 J 4.73E-05 4.11E-05 8.46E-05 

7.78E-07 U 6.93E-07 U 5.67E-07 U 6.46E-07 U 7.03E-07 U 5.34E-07 U 5.73E-07 U 6.42E-07 U 1.15E-06 U
2.71E-06 Z 2.75E-06 Z 3.33E-06 Z 1.01E-06 U 4.96E-06 J 2.19E-06 J 2.61E-06 Z 1.15E-06 Z 4E-06 J
3.62E-05 J 3.78E-05 5.18E-05 5.39E-06 U 5.14E-05 1.33E-05 J 2.17E-05 J 2.26E-05 J 5.33E-05 
5.79E-05 6.31E-05 8.2E-05 9.43E-06 U 8.84E-05 2.46E-05 J 3.6E-05 J 3.61E-05 J 8.77E-05 
2.74E-05 J 2.78E-05 J 3.44E-05 J 3.79E-06 U 3.08E-05 J 1.05E-05 Z 1.77E-05 J 1.51E-05 J 4.04E-05 
0.000305 0.000295 0.00044 5.14E-05 U 0.000507 0.000145 0.000198 0.00017 0.000404 
5.79E-05 6.31E-05 8.2E-05 9.43E-06 U 8.84E-05 2.46E-05 J 3.6E-05 J 3.61E-05 J 8.77E-05 

3.82E-06 Z 3.73E-06 Z 5.25E-06 J 3.7E-07 U 3.82E-06 Z 3.49E-07 U 2.49E-06 J 2.05E-06 Z 5.36E-06 U
0.000231 0.000186 0.000266 3.63E-05 U 0.000286 0.00011 0.000131 0.00012 0.000262 
0.00024 0.000236 0.000333 3.96E-05 U 0.000388 0.00011 0.000137 0.000138 0.000309 
0.000102 8.6E-05 0.000127 1.91E-05 U 0.000132 5.03E-05 7.13E-05 5.24E-05 0.000121 
8.76E-05 7.38E-05 0.000117 1.21E-05 U 0.000162 4.39E-05 4.38E-05 4.43E-05 8.19E-05 

1.01E-06 Z 1.61E-06 J 1.76E-06 J 6.36E-07 U 2.64E-06 Z 5.26E-07 U 5.64E-07 U 6.32E-07 U 2.59E-06 J
5.69E-06 J 4.39E-06 J 8.27E-06 Z 9.52E-07 Z 1.45E-05 J 2.39E-06 Z 4.69E-06 J 2.49E-06 Z 6.32E-06 J
7.61E-07 U 6.77E-07 U 5.54E-07 U 6.31E-07 U 6.88E-07 U 5.22E-07 U 5.6E-07 U 6.28E-07 U 1.12E-06 U
6.23E-05 5.62E-05 9.85E-05 1.04E-05 U 0.000121 3.36E-05 J 5.06E-05 2.98E-05 J 7.19E-05 

8.03E-07 U 7.15E-07 U 5.85E-07 U 6.66E-07 U 7.25E-07 U 5.51E-07 U 5.91E-07 U 6.62E-07 U 1.18E-06 U
1.49E-06 J 1.22E-06 Z 2.76E-06 J 5.92E-07 U 2.93E-06 Z 4.9E-07 U 5.26E-07 U 5.89E-07 U 1.05E-06 U
0.000113 U 9.78E-05 U 0.000104 U 3.89E-05 U 9.91E-05 7.23E-05 8.03E-05 7.87E-05 0.000161 Z
0.000155 0.000146 0.000238 2.57E-05 U 0.000302 7.49E-05 0.000128 8.7E-05 0.000231 
0.000155 0.000146 0.000238 2.57E-05 U 0.000302 7.49E-05 0.000128 8.7E-05 0.000231 
7.25E-05 7.24E-05 0.000111 1.2E-05 U 0.000148 3.67E-05 J 5.93E-05 4.09E-05 0.000118 

7.05E-06 Z 8.58E-06 J 1.26E-05 J 9.41E-07 U 1.8E-05 J 4E-06 J 7.12E-06 J 5.17E-06 J 1.26E-05 Z
0.000319 0.000298 0.000505 5.69E-05 U 0.000698 0.000153 0.000266 0.000185 0.000484 
9.4E-05 7.95E-05 0.000135 1.37E-05 U 0.000132 3.6E-05 J 6.56E-05 5.84E-05 0.000172 

1.72E-05 Z 1.62E-05 J 2.46E-05 J 3.34E-06 U 3.26E-05 J 8.68E-06 J 1.43E-05 J 1.01E-05 J 2.98E-05 Z
0.000319 0.000298 0.000505 5.69E-05 U 0.000698 0.000153 0.000266 0.000185 0.000484 
4.72E-05 3.91E-05 Z 7.13E-05 6.39E-06 U 9.18E-05 2.3E-05 J 3.6E-05 J 2.62E-05 J 7.22E-05 
0.000196 0.000193 0.000297 3.31E-05 U 0.000407 8.68E-05 0.000157 0.000114 0.000311 

2.13E-06 U 1.27E-06 Z 1.28E-06 Z 2.04E-06 U 1.03E-06 U 1.45E-06 U 7.88E-07 U 1.45E-06 U 2.6E-06 U
5.91E-05 5.48E-05 7.84E-05 8.99E-06 U 8.74E-05 2.55E-05 J 4.1E-05 3.86E-05 J 0.000108 
9.4E-05 7.95E-05 0.000135 1.37E-05 U 0.000132 3.6E-05 J 6.56E-05 5.84E-05 0.000172 

0.000318 0.00031 0.000471 6.23E-05 U 0.000904 0.000175 0.00029 0.000181 0.000466 
5.91E-05 5.48E-05 7.84E-05 8.99E-06 U 8.74E-05 2.55E-05 J 4.1E-05 3.86E-05 J 0.000108 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

12C-T014 12C-T014 12C-T014 12C-T014 12C-T102 12C-T102 12C-T102 12C-T102 12D-T000
12C-CE11-T014 12C-CE12-T014 12C-CE20-T014 12C-CE21-T014 12C-CE11-T102 12C-CE12-T102 12C-CE20-T102 12C-CE21-T102 12D-CE01-T000

3 3 3 3 3 3 3 3 3.02
PR PR PR PR PR PR PR PR PR
1.43 1.43 1.43 1.43 10.21 10.21 10.22 10.22 -0.06

12C-CE11-T014-AS 12C-CE12-T014-AS 12C-CE20-T014-AS 12C-CE21-T014-AS 12C-CE11-T102-AS 12C-CE12-T102-AS 12C-CE20-T102-AS 12C-CE21-T102-AS 12D-CE01-T000-AS
2/27/2013 2/27/2013 2/28/2013 3/4/2013 2/27/2013 2/27/2013 2/28/2013 3/4/2013 3/27/2012

N N N N N N N N N

6.12E-06 Z 1.9E-06 U 9.81E-06 J 1.52E-06 U 5.67E-06 Z 1.34E-06 U 1.85E-06 U 4.6E-06 J 1.22E-05 Z
4.18E-06 J 3.62E-06 J 6.1E-06 J 7.8E-07 U 9.72E-06 Z 2.24E-06 Z 2.22E-06 Z 2.67E-06 J 9.38E-06 Z
9.36E-05 9.09E-05 0.000157 1.52E-05 U 0.000242 4.75E-05 9.39E-05 4.94E-05 0.000116 
1.31E-06 J 8.73E-07 U 2.26E-06 J 7.43E-07 U 2.15E-06 Z 6.68E-07 U 7.12E-07 U 7.91E-07 U 1.64E-06 U
1.51E-06 Z 1.06E-06 Z 1.74E-06 Z 7.39E-07 U 8.97E-07 Z 6.65E-07 U 7.08E-07 U 7.87E-07 U 1.63E-06 U
2.59E-05 J 2.35E-05 J 3.8E-05 J 3.53E-06 U 4.85E-05 1.23E-05 J 2.19E-05 J 1.36E-05 J 4.3E-05 
2.92E-05 Z 2.5E-05 Z 3.07E-05 Z 4.37E-06 U 2.17E-05 Z 1.14E-05 Z 1.01E-05 Z 1.73E-05 Z 2.28E-05 Z
3.64E-05 J 3.12E-05 J 5.92E-05 6.05E-06 U 9.85E-05 2.06E-05 Z 4.01E-05 1.84E-05 J 4.14E-05 
0.000358 0.000334 0.000593 6.14E-05 U 0.00111 0.000192 0.000354 0.000188 0.000433 
2.59E-05 J 2.35E-05 J 3.8E-05 J 3.53E-06 U 4.85E-05 1.23E-05 J 2.19E-05 J 1.36E-05 J 4.3E-05 
7.75E-06 J 7.51E-06 J 1.45E-05 J 6.89E-07 U 1.98E-05 J 3.85E-06 J 6.88E-06 J 4.05E-06 J 1.12E-05 Z
0.000106 9.71E-05 0.000165 1.96E-05 U 0.000254 5.89E-05 0.000101 6.04E-05 0.000143 
0.000319 0.000298 0.000505 5.69E-05 U 0.000698 0.000153 0.000266 0.000185 0.000484 
0.000216 0.000204 0.000361 3.67E-05 U 0.000537 0.000107 0.000206 0.000111 0.000266 
6.25E-06 J 6.23E-06 J 1.16E-05 J 6.68E-07 U 1.65E-05 J 2.04E-06 Z 4.73E-06 Z 2.87E-06 J 9.72E-06 J
2.96E-06 J 2.08E-06 Z 4.58E-06 J 6.73E-07 U 4.48E-06 Z 6.05E-07 U 1.79E-06 Z 7.17E-07 U 3.94E-06 J
0.000196 0.000193 0.000297 3.31E-05 U 0.000407 8.68E-05 0.000157 0.000114 0.000311 
2.9E-06 U 1.76E-06 Z 3.09E-06 U 1.97E-06 U 3.01E-06 U 1.78E-06 U 1.76E-06 U 1.78E-06 U 3.77E-06 Z
0.000358 0.000334 0.000593 6.14E-05 U 0.00111 0.000192 0.000354 0.000188 0.000433 
0.000155 0.000146 0.000238 2.57E-05 U 0.000302 7.49E-05 0.000128 8.7E-05 0.000231 
2.82E-06 J 2.61E-06 J 4.44E-06 J 7.23E-07 U 4.98E-06 Z 6.5E-07 U 2.01E-06 J 1.55E-06 J 4.21E-06 Z
7.05E-06 Z 8.58E-06 J 1.26E-05 J 9.41E-07 U 1.8E-05 J 4E-06 J 7.12E-06 J 5.17E-06 J 1.26E-05 Z
0.000358 0.000334 0.000593 6.14E-05 U 0.00111 0.000192 0.000354 0.000188 0.000433 
2.59E-05 J 2.35E-05 J 3.8E-05 J 3.53E-06 U 4.85E-05 1.23E-05 J 2.19E-05 J 1.36E-05 J 4.3E-05 
0.000358 0.000334 0.000593 6.14E-05 U 0.00111 0.000192 0.000354 0.000188 0.000433 
2.01E-05 J 1.77E-05 J 3.5E-05 J 2.75E-06 U 5.23E-05 1.14E-05 J 2.72E-05 J 1E-05 J 2.88E-05 J
9.4E-07 U 9.02E-07 U 8.41E-07 U 7.68E-07 U 8.84E-07 U 6.9E-07 U 7.35E-07 U 8.18E-07 U 1.69E-06 U
2.31E-06 J 2.47E-06 J 5.01E-06 J 6.74E-07 U 9.86E-06 J 1.82E-06 J 2.83E-06 J 8.99E-07 Z 1.48E-06 U
8.54E-05 6.86E-05 8.2E-05 1.3E-05 U 7.28E-05 3.2E-05 J 2.95E-05 J 4.79E-05 J 8.32E-05 

8.06E-07 U 7.73E-07 U 7.21E-07 U 6.58E-07 U 7.58E-07 U 5.91E-07 U 6.3E-07 U 7.01E-07 U 1.45E-06 U
8.79E-07 U 8.28E-07 U 1.03E-06 Z 6.78E-07 U 8.12E-07 U 6.44E-07 U 9.01E-07 Z 7.34E-07 U 1.49E-06 U
2.97E-05 J 2.62E-05 J 5.75E-05 6.09E-06 U 0.000168 2.65E-05 J 4.57E-05 Z 1.53E-05 J 2.46E-05 J
0.000161 0.000148 0.000296 3.24E-05 U 0.000701 0.000121 0.000221 7.92E-05 0.000151 
7.1E-05 6.26E-05 0.000114 1.16E-05 U 0.000312 5.51E-05 9.41E-05 3.24E-05 J 6.64E-05 
4.58E-05 3.82E-05 8.29E-05 7.51E-06 U 0.000226 3.82E-05 J 6.74E-05 2.21E-05 J 2.73E-05 Z
0.000173 0.00014 0.000293 3.17E-05 U 0.000846 0.000147 0.000251 7.66E-05 0.000141 
0.000173 0.00014 0.000293 3.17E-05 U 0.000846 0.000147 0.000251 7.66E-05 0.000141 
3.93E-05 Z 4.18E-05 7.41E-05 4.94E-06 U 0.00017 2.7E-05 J 5.35E-05 2.13E-05 J 3.98E-05 Z
3.21E-06 J 3.41E-06 Z 4.22E-06 J 1.25E-06 U 1.46E-05 J 1.22E-06 U 3.8E-06 J 1.27E-06 U 2.41E-06 U
6.09E-06 U 4.19E-06 U 5.6E-06 U 1.98E-06 U 4.4E-06 U 1.96E-06 U 2.73E-06 U 3.07E-06 U 4.38E-06 Z

0.00026 0.000226 0.000456 5.76E-05 U 0.00121 0.000211 0.000364 0.000128 0.000212 
3.93E-05 Z 4.18E-05 7.41E-05 4.94E-06 U 0.00017 2.7E-05 J 5.35E-05 2.13E-05 J 3.98E-05 Z
4.49E-05 3.68E-05 J 7.98E-05 8.78E-06 U 0.000195 3.68E-05 J 6.12E-05 1.82E-05 Z 3.07E-05 Z

9.46E-06 Z 7.15E-06 J 2.37E-05 J 1.11E-06 U 1.44E-06 U 4.65E-06 Z 1.04E-05 Z 6.6E-06 Z 1.92E-05 Z
1.6E-06 U 3.9E-06 J 3.33E-06 Z 1.25E-06 U 8.54E-06 J 1.22E-06 U 1.33E-06 U 1.27E-06 U 2.41E-06 U
0.000206 0.000187 0.000351 4.82E-05 U 0.000958 0.000159 0.00028 0.000105 0.000191 
3.83E-06 J 2.44E-06 Z 5.41E-06 J 9.37E-07 U 8.37E-06 J 9.1E-07 U 3.32E-06 J 9.49E-07 U 1.8E-06 U
0.000173 0.00014 0.000293 3.17E-05 U 0.000846 0.000147 0.000251 7.66E-05 0.000141 
1.51E-05 J 1.24E-05 J 2.71E-05 J 1.08E-06 U 3.95E-05 Z 6.22E-06 J 1.3E-05 Z 6.83E-06 J 1.68E-05 J
0.000161 0.000148 0.000296 3.24E-05 U 0.000701 0.000121 0.000221 7.92E-05 0.000151 
2.26E-05 J 2.55E-05 J 5.52E-05 5.74E-06 J 9.9E-05 1.69E-05 J 4.45E-05 1.24E-05 J 2.09E-05 U
0.00745 0.00654 0.0127 4.24E-05 0.0247 0.00509 0.00847 0.0039 0.00853 
0.00708 0.00626 0.012 3.89E-05 0.0226 0.00472 0.0079 0.00373 0.00825 
1.24E-08 9.71E-09 2.04E-07 1.07E-10 3.05E-07 1.19E-08 1.36E-07 5.83E-09 1.06E-08 
9.95E-08 8.85E-08 2.06E-07 4.94E-08 3.05E-07 8.57E-08 1.38E-07 7.67E-08 1.55E-07
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

12C-T014 12C-T014 12C-T014 12C-T014 12C-T102 12C-T102 12C-T102 12C-T102 12D-T000
12C-CE11-T014 12C-CE12-T014 12C-CE20-T014 12C-CE21-T014 12C-CE11-T102 12C-CE12-T102 12C-CE20-T102 12C-CE21-T102 12D-CE01-T000

3 3 3 3 3 3 3 3 3.02
PR PR PR PR PR PR PR PR PR
1.43 1.43 1.43 1.43 10.21 10.21 10.22 10.22 -0.06

12C-CE11-T014-AS 12C-CE12-T014-AS 12C-CE20-T014-AS 12C-CE21-T014-AS 12C-CE11-T102-AS 12C-CE12-T102-AS 12C-CE20-T102-AS 12C-CE21-T102-AS 12D-CE01-T000-AS
2/27/2013 2/27/2013 2/28/2013 3/4/2013 2/27/2013 2/27/2013 2/28/2013 3/4/2013 3/27/2012

N N N N N N N N N

3.08E-05 Z 2.54E-05 U 2.48E-05 U 5.03E-06 U 1.72E-05 Z 5.06E-06 Z 8.47E-06 Z 2.05E-05 Z 2.27E-05 Z
0.000405 Z 0.000363 Z 0.000443 Z 9.26E-05 Z 0.000435 Z 0.00023 Z 0.000232 Z 0.000251 Z 0.000482 Z
0.00148 Z 0.00136 Z 0.00195 Z 0.000243 Z 0.00226 Z 0.000707 Z 0.000915 Z 0.000804 Z 0.00184 
0.00218 Z 0.00204 Z 0.00341 Z 0.000367 Z 0.00524 Z 0.00108 Z 0.00193 Z 0.00121 Z 0.00313 Z
0.0017 Z 0.00148 Z 0.00307 Z 0.000364 Z 0.00839 Z 0.00145 Z 0.00246 Z 0.00082 Z 0.00142 Z
0.00119 Z 0.000916 Z 0.00242 Z 0.000256 Z 0.00563 Z 0.00116 Z 0.00189 Z 0.000525 Z 0.00119 Z
0.00053 Z 0.000419 Z 0.00102 Z 9.76E-05 Z 0.00191 Z 0.000379 Z 0.000735 Z 0.000229 Z 0.000399 Z
0.00015 Z 0.000132 Z 0.000382 Z 2.73E-05 Z 0.000589 Z 0.000114 Z 0.000245 Z 6.82E-05 Z 9.68E-05 Z
3.92E-05 Z 3.61E-05 Z 0.000108 Z 8.96E-06 Z 0.00016 2.85E-05 J 7.86E-05 1.78E-05 J 3.71E-05 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12D-T000 12D-T000 12D-T000 12D-T014 12D-T014 12D-T014 12D-T014 12D-T102 12D-T102
12D-CE02-T000 12D-CE03-T000 12D-CE04-T000 12D-CE01-T014 12D-CE02-T014 12D-CE03-T014 12D-CE04-T014 12D-CE01-T102 12D-CE02-T102

3.09 3.05 3 2.92 2.97 2.92 2.93 3.02 3.1
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.43 1.43 10.21 10.22
12D-CE02-T000-AS 12D-CE03-T000-AS 12D-CE04-T000-AS 12D-CE01-T014-AS 12D-CE02-T014-AS 12D-CE03-T014-AS 12D-CE04-T014-AS 12D-CE01-T102-AS 12D-CE02-T102-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/26/2012 3/26/2012
N N N N N N N N N

1.59E-05 Z 2.15E-05 J 3.17E-05 J 3.74E-05 J 2.38E-05 J 2.13E-05 J 3.82E-05 8.4E-06 J 1.9E-05 J
2.05E-05 Z 1.97E-05 Z 2.46E-05 Z 2.56E-05 Z 2.14E-05 Z 1.89E-05 Z 2.95E-05 Z 9.2E-06 Z 1.16E-05 Z
1.24E-05 J 6.94E-06 Z 3.18E-05 J 4.78E-05 1.65E-05 J 1.07E-05 Z 5.12E-05 6.9E-06 Z 3.4E-05 Z
0.000169 0.000134 0.000303 0.000385 0.000184 0.000167 0.000478 0.000218 0.000504 
8.48E-06 Z 8.84E-06 Z 2.59E-05 J 2.66E-05 Z 1.38E-05 J 1.4E-05 J 3.67E-05 J 1.12E-05 Z 3.24E-05 J
2.33E-06 U 4.82E-06 J 1.24E-05 J 1.82E-05 J 5.98E-06 J 6.48E-06 J 1.74E-05 J 1.87E-06 U 7.72E-06 Z
1.77E-06 U 1.66E-06 U 2.05E-06 U 3.22E-06 Z 1.49E-06 U 9.74E-07 U 1.96E-06 U 1.42E-06 U 1.69E-06 U
4.69E-05 4.09E-05 9.11E-05 0.000107 Z 5E-05 Z 5.04E-05 0.000129 Z 7.71E-05 0.000162 

1.45E-06 U 1.43E-06 U 1.84E-06 U 1.54E-06 U 1.27E-06 U 7.73E-07 U 1.48E-06 U 2.22E-06 U 1.34E-06 U
8.36E-06 Z 8.14E-06 Z 1.89E-05 Z 2.56E-05 J 1.08E-05 Z 1.04E-05 J 2.91E-05 J 7.52E-06 Z 3.37E-05 J
4.74E-06 J 1.46E-06 U 1.02E-05 J 1.4E-05 J 3.67E-06 Z 5.06E-06 Z 1.17E-05 Z 7.04E-06 Z 1.57E-05 Z
9.17E-05 8.42E-05 Z 0.000186 0.00024 Z 0.000108 Z 0.000104 0.000296 Z 0.000142 0.000322 Z

6.08E-05 U 8.44E-05 Z 9.95E-05 0.000128 8.21E-05 8.19E-05 Z 0.000123 Z 7.2E-05 U 9.71E-05 Z
0.000185 0.000147 0.000303 0.000405 0.000193 0.000185 0.000504 0.00024 0.000552 

1.66E-06 U 1.56E-06 U 1.93E-06 U 1.59E-06 U 1.4E-06 U 9.15E-07 U 1.84E-06 U 1.33E-06 U 1.59E-06 U
1.81E-06 U 1.69E-06 U 2.09E-06 U 1.73E-06 U 1.52E-06 U 9.94E-07 U 2E-06 U 1.45E-06 U 1.72E-06 U
0.000169 0.000134 0.000303 0.000385 0.000184 0.000167 0.000478 0.000218 0.000504 

1.31E-06 U 1.58E-06 Z 4.41E-06 Z 8.76E-06 Z 3.27E-06 J 2.36E-06 Z 9.47E-06 J 4.34E-06 Z 9.14E-06 J
0.000185 0.000147 0.000303 0.000405 0.000193 0.000185 0.000504 0.00024 0.000552 
2.58E-05 Z 1.79E-05 Z 4.15E-05 6.29E-05 2.57E-05 Z 2.77E-05 J 8.58E-05 3.55E-05 J 8.89E-05 
2.58E-05 Z 1.79E-05 Z 4.15E-05 6.29E-05 2.57E-05 Z 2.77E-05 J 8.58E-05 3.55E-05 J 8.89E-05 
0.000116 9.78E-05 0.000233 0.000307 0.000137 0.000126 0.000363 0.000191 0.000384 
9.17E-05 8.42E-05 Z 0.000186 0.00024 Z 0.000108 Z 0.000104 0.000296 Z 0.000142 0.000322 Z

1.43E-05 Z 1.57E-05 Z 2.1E-05 Z 3.59E-05 Z 1.71E-05 Z 2.05E-05 Z 3.47E-05 Z 1.41E-05 Z 2.62E-05 J
1.71E-06 U 1.6E-06 U 1.98E-06 U 1.64E-06 U 1.44E-06 U 9.42E-07 U 1.9E-06 U 1.37E-06 U 1.63E-06 U
1.72E-06 U 1.61E-06 U 2E-06 U 1.65E-06 U 1.45E-06 U 9.49E-07 U 1.91E-06 U 1.38E-06 U 1.65E-06 U
1.58E-06 U 1.55E-06 U 2E-06 U 5.14E-06 Z 1.38E-06 U 3.46E-06 J 8.41E-06 J 2.42E-06 U 5.67E-06 Z
1.41E-06 U 1.37E-06 U 4.34E-06 Z 6.3E-06 J 3.77E-06 Z 2.56E-06 Z 6.93E-06 Z 5.43E-06 Z 6.45E-06 J
4.74E-06 J 1.46E-06 U 1.02E-05 J 1.4E-05 J 3.67E-06 Z 5.06E-06 Z 1.17E-05 Z 7.04E-06 Z 1.57E-05 Z
9.17E-05 8.42E-05 Z 0.000186 0.00024 Z 0.000108 Z 0.000104 0.000296 Z 0.000142 0.000322 Z

1.54E-06 U 1.54E-06 U 2E-06 U 1.66E-06 U 1.45E-06 U 1.21E-06 U 9.81E-07 Z 2.31E-06 U 3.01E-06 J
1.44E-06 U 1.41E-06 U 1.82E-06 U 1.53E-06 U 1.25E-06 U 7.64E-07 U 1.46E-06 U 2.2E-06 U 1.32E-06 U
2.16E-05 J 2.04E-05 Z 4.44E-05 6.33E-05 2.9E-05 J 2.39E-05 J 6.3E-05 Z 3.34E-05 Z 8.67E-05 
0.000186 0.000153 0.000402 0.000485 0.000236 0.000184 0.000552 0.00032 0.000644 
1.43E-05 Z 1.57E-05 Z 2.1E-05 Z 3.59E-05 Z 1.71E-05 Z 2.05E-05 Z 3.47E-05 Z 1.41E-05 Z 2.62E-05 J
6.79E-06 Z 7.29E-06 J 2.62E-05 J 3.17E-05 J 1.42E-05 J 9.83E-06 Z 3.56E-05 J 1.77E-05 J 4.03E-05 
3.66E-06 U 3.72E-06 U 4.99E-06 U 4.37E-06 U 4.09E-06 U 1.63E-06 U 4.06E-06 U 6.28E-06 Z 7.42E-06 Z
5.34E-05 Z 5.74E-05 0.000146 0.00019 8.21E-05 6.05E-05 0.000194 0.000111 0.00023 
3.36E-06 U 3.42E-06 U 9.09E-06 J 9.14E-06 J 3.75E-06 U 4.75E-06 J 9.62E-06 Z 4.64E-06 U 1.16E-05 J
9.32E-06 Z 9E-06 J 2.71E-05 J 2.5E-05 Z 2.79E-05 Z 9.01E-06 Z 3.11E-05 Z 3.89E-05 Z 4.1E-05 
3.98E-05 4.56E-05 9.52E-05 0.000121 5.06E-05 4.74E-05 Z 0.000162 7.16E-05 0.000166 
1.68E-05 J 1.68E-05 J 3.65E-05 J 4.27E-05 Z 1.94E-05 Z 1.94E-05 J 4.94E-05 Z 2.5E-05 Z 6.49E-05 
8.71E-06 J 3.14E-06 U 1.3E-05 Z 1.74E-05 Z 7.02E-06 Z 6.5E-06 Z 1.54E-05 Z 1.01E-05 Z 2.5E-05 Z
0.000186 0.000153 0.000402 0.000485 0.000236 0.000184 0.000552 0.00032 0.000644 

3.07E-06 U 3.12E-06 U 7.37E-06 Z 9.2E-06 Z 3.43E-06 U 1.36E-06 U 7.49E-06 Z 8.46E-06 Z 7.78E-06 Z
4.32E-06 U 3.6E-06 U 3.52E-06 U 2.36E-06 U 3.34E-06 U 1.65E-06 U 3.4E-06 U 2.91E-06 U 2.11E-06 U
3.07E-06 U 3.12E-06 U 7.37E-06 Z 9.2E-06 Z 3.43E-06 U 1.36E-06 U 7.49E-06 Z 8.46E-06 Z 7.78E-06 Z
2.95E-05 Z 3.02E-05 J 6.32E-05 9.69E-05 3.6E-05 J 2.69E-05 Z 0.000103 4.89E-05 Z 0.000131 
3.52E-06 U 3.58E-06 U 4.8E-06 U 4.2E-06 U 3.93E-06 U 1.56E-06 U 3.9E-06 U 4.86E-06 U 3.39E-06 U
9.32E-06 Z 9E-06 J 2.71E-05 J 2.5E-05 Z 2.79E-05 Z 9.01E-06 Z 3.11E-05 Z 3.89E-05 Z 4.1E-05 
4.22E-06 J 2.4E-06 U 7.3E-06 J 1.23E-05 J 4.95E-06 J 4.15E-06 Z 1.48E-05 Z 7.25E-06 J 1.84E-05 J
1.52E-06 U 1.81E-06 U 2.1E-06 U 1.65E-06 U 1.53E-06 U 1.04E-06 U 1.8E-06 U 1.85E-06 U 1.98E-06 U
2.66E-05 J 2.51E-05 J 6.86E-05 8.6E-05 3.99E-05 2.78E-05 Z 8.63E-05 4.63E-05 0.000107 
0.000181 0.000169 0.000437 0.000503 0.000257 0.00017 0.000544 0.000341 0.000593 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

12D-T000 12D-T000 12D-T000 12D-T014 12D-T014 12D-T014 12D-T014 12D-T102 12D-T102
12D-CE02-T000 12D-CE03-T000 12D-CE04-T000 12D-CE01-T014 12D-CE02-T014 12D-CE03-T014 12D-CE04-T014 12D-CE01-T102 12D-CE02-T102

3.09 3.05 3 2.92 2.97 2.92 2.93 3.02 3.1
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.43 1.43 10.21 10.22
12D-CE02-T000-AS 12D-CE03-T000-AS 12D-CE04-T000-AS 12D-CE01-T014-AS 12D-CE02-T014-AS 12D-CE03-T014-AS 12D-CE04-T014-AS 12D-CE01-T102-AS 12D-CE02-T102-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/26/2012 3/26/2012
N N N N N N N N N

2.12E-06 U 2.53E-06 U 2.94E-06 U 2.3E-06 U 2.14E-06 U 1.46E-06 U 2.51E-06 U 2.59E-06 U 2.77E-06 U
0.000181 0.000169 0.000437 0.000503 0.000257 0.00017 0.000544 0.000341 0.000593 
7.92E-05 Z 7.21E-05 Z 0.000131 Z 0.000147 9.27E-05 Z 9.9E-05 0.000161 6.68E-05 Z 0.000145 
1.48E-06 U 1.77E-06 U 2.05E-06 U 1.61E-06 U 1.49E-06 U 1.02E-06 U 1.75E-06 U 1.8E-06 U 1.93E-06 U
3.98E-05 4.56E-05 9.52E-05 0.000121 5.06E-05 4.74E-05 Z 0.000162 7.16E-05 0.000166 

1.51E-06 U 1.8E-06 U 2.09E-06 U 1.64E-06 U 1.52E-06 U 1.04E-06 U 1.79E-06 U 1.84E-06 U 1.97E-06 U
0.000161 0.000144 0.000381 0.000451 0.00021 0.000162 0.000511 0.000274 0.000575 

1.76E-06 U 2.1E-06 U 9.77E-06 Z 1.15E-05 Z 4.78E-06 Z 4.32E-06 Z 9.35E-06 Z 3.41E-06 J 8.4E-06 Z
1.44E-06 U 1.72E-06 U 1.99E-06 U 1.56E-06 U 1.45E-06 U 9.88E-07 U 1.7E-06 U 1.75E-06 U 4.93E-06 Z
1.02E-05 J 9.46E-06 J 2.73E-05 J 3.43E-05 J 1.14E-05 U 1.27E-05 U 4.51E-05 1.91E-05 J 5.12E-05 
1.02E-05 J 9.46E-06 J 2.73E-05 J 3.43E-05 J 1.14E-05 U 1.27E-05 U 4.51E-05 1.91E-05 J 5.12E-05 
9.29E-06 Z 1.13E-05 J 3.43E-05 J 4.84E-05 1.7E-05 Z 1.58E-05 J 4.86E-05 2.54E-05 J 6.16E-05 
2.34E-06 U 2.38E-06 U 3.19E-06 U 6.66E-06 J 2.62E-06 U 1.04E-06 U 3.69E-06 Z 3.24E-06 U 4.36E-06 Z
6.07E-05 6.34E-05 0.000127 0.000195 9.96E-05 8.66E-05 0.000173 0.000124 0.000193 
0.000186 0.000153 0.000402 0.000485 0.000236 0.000184 0.000552 0.00032 0.000644 

2.33E-06 U 2.37E-06 U 3.18E-06 U 2.78E-06 U 2.6E-06 U 1.03E-06 U 2.58E-06 U 3.22E-06 U 2.25E-06 U
2.31E-06 U 2.35E-06 U 3.15E-06 U 2.76E-06 U 2.59E-06 U 1.03E-06 U 2.56E-06 U 3.2E-06 U 5.07E-06 Z
0.000186 0.000153 0.000402 0.000485 0.000236 0.000184 0.000552 0.00032 0.000644 
1.1E-05 J 7.84E-06 Z 2.89E-05 J 3.17E-05 J 1.44E-05 J 1.2E-05 J 3.14E-05 Z 2.14E-05 J 3.96E-05 

2.56E-06 U 2.61E-06 U 3.49E-06 U 3.06E-06 U 2.86E-06 U 1.14E-06 U 2.84E-06 U 3.54E-06 U 2.47E-06 U
2.16E-05 J 2.04E-05 Z 4.44E-05 6.33E-05 2.9E-05 J 2.39E-05 J 6.3E-05 Z 3.34E-05 Z 8.67E-05 
4.72E-06 J 3.79E-06 J 1.03E-05 J 1.38E-05 Z 5.31E-06 Z 4.53E-06 J 1.04E-05 Z 2.31E-06 U 1.61E-05 J
0.000161 0.000144 0.000381 0.000451 0.00021 0.000162 0.000511 0.000274 0.000575 

2.33E-06 U 2.47E-06 U 3.18E-06 U 2.71E-06 U 2.66E-06 U 1.11E-06 U 2.59E-06 U 2.83E-06 U 2.23E-06 U
0.000107 0.000116 0.000193 0.000291 0.00016 0.000133 0.000249 0.000145 0.000259 
2.81E-05 J 1.61E-05 Z 6.07E-05 Z 0.000103 4.12E-05 U 3.82E-05 U 0.000106 4.29E-05 Z 0.000145 
6.9E-06 Z 7.71E-06 J 1.85E-05 Z 1.85E-05 Z 8.03E-06 Z 1.04E-05 Z 2.62E-05 Z 1.31E-05 Z 4.2E-05 
2.1E-06 U 2.25E-06 U 5.62E-06 Z 1.34E-05 J 4.69E-06 Z 4.52E-06 Z 1.49E-05 Z 5.02E-06 Z 1.73E-05 J
6.9E-06 Z 7.71E-06 J 1.85E-05 Z 1.85E-05 Z 8.03E-06 Z 1.04E-05 Z 2.62E-05 Z 1.31E-05 Z 4.2E-05 
2.92E-05 J 2.41E-05 J 7.52E-05 J 9.14E-05 J 3.75E-05 J 4.08E-05 0.000118 4.87E-05 Z 0.00014 
1.89E-06 U 2.03E-06 U 2.54E-06 U 2.09E-06 U 1.99E-06 U 9.66E-07 U 2.15E-06 U 2.34E-06 U 4.04E-06 Z
2.92E-06 Z 1.54E-06 U 9.94E-06 J 1.19E-05 Z 5.29E-06 Z 4.89E-06 J 1.45E-05 J 7.7E-06 J 1.74E-05 Z
1.66E-05 Z 1.45E-05 Z 3.59E-05 J 5.76E-05 J 2.15E-05 J 2.16E-05 J 6.39E-05 2.2E-05 Z 8.19E-05 
8.81E-06 J 7.75E-06 Z 1.75E-05 Z 2.22E-05 J 9.81E-06 Z 8.59E-06 J 2.93E-05 J 1.11E-05 Z 2.57E-05 Z
1.58E-05 J 1.7E-05 J 5.11E-05 J 5.4E-05 J 2.13E-05 Z 1.91E-05 J 6.4E-05 3.6E-05 J 7.15E-05 Z
0.000173 0.000187 0.00036 0.000541 0.000272 0.000234 0.000458 0.000289 0.00049 
5.25E-05 J 3.63E-05 Z 0.000137 J 0.000159 J 6.3E-05 U 8.42E-05 0.00022 0.000107 0.000277 
1.89E-06 U 2.02E-06 U 2.54E-06 U 2.09E-06 U 1.98E-06 U 9.66E-07 U 2.15E-06 U 2.34E-06 U 2.02E-06 U
1.84E-06 U 1.97E-06 U 2.46E-06 U 2.03E-06 U 1.93E-06 U 9.38E-07 U 2.09E-06 U 2.28E-06 U 1.97E-06 U
1.56E-05 Z 1.89E-05 J 4.83E-05 Z 6.37E-05 J 2.86E-05 J 2.26E-05 Z 8.19E-05 4.14E-05 0.000106 
1.56E-06 U 1.67E-06 U 2.09E-06 U 1.73E-06 U 1.64E-06 U 7.97E-07 U 1.77E-06 U 1.93E-06 U 1.67E-06 U
1.56E-05 Z 1.89E-05 J 4.83E-05 Z 6.37E-05 J 2.86E-05 J 2.26E-05 Z 8.19E-05 4.14E-05 0.000106 
1.51E-06 U 1.62E-06 U 2.03E-06 U 1.68E-06 U 1.59E-06 U 7.74E-07 U 1.72E-06 U 1.88E-06 U 1.62E-06 U
4.81E-05 J 4.38E-05 J 0.000113 J 0.000137 J 6.75E-05 J 5.65E-05 0.000181 8.38E-05 0.000206 
1.16E-06 U 1.24E-06 U 1.5E-06 U 1.29E-06 U 1.21E-06 U 6.64E-07 U 1.39E-06 U 1.41E-06 U 1.27E-06 U
1.94E-06 U 1.86E-06 U 3.03E-06 U 2.53E-06 Z 2.21E-06 U 1.77E-06 J 4.13E-06 Z 4.11E-06 U 3.85E-06 Z
4.78E-05 Z 4.94E-05 Z 0.000103 0.000182 8.13E-05 7.8E-05 0.000126 5.93E-05 9.39E-05 
1.46E-06 U 1.57E-06 U 8.22E-06 J 1.2E-05 Z 5.54E-06 Z 5.05E-06 Z 1.51E-05 Z 6.22E-06 Z 1.77E-05 J
1.44E-06 U 1.54E-06 U 1.93E-06 U 1.59E-06 U 1.51E-06 U 7.35E-07 U 1.64E-06 U 1.78E-06 U 6.12E-06 J
1.61E-06 U 1.72E-06 U 2.16E-06 U 1.78E-06 U 1.69E-06 U 8.21E-07 U 1.83E-06 U 1.99E-06 U 1.72E-06 U
5.25E-05 J 3.63E-05 Z 0.000137 J 0.000159 J 6.3E-05 U 8.42E-05 0.00022 0.000107 0.000277 
1.55E-05 J 9.13E-06 Z 3.2E-05 Z 5.02E-05 2.35E-05 U 1.82E-05 Z 5.76E-05 Z 3.05E-05 Z 7.1E-05 
2.43E-06 U 2.12E-06 Z 1.5E-05 Z 2.28E-05 J 1.09E-05 Z 6.65E-06 J 2.62E-05 J 1.26E-05 Z 3.06E-05 J
4.74E-06 Z 1.74E-06 U 1.34E-05 J 1.73E-05 J 6.58E-06 J 1.05E-05 J 2.26E-05 J 1.35E-05 J 2.66E-05 J
1.21E-06 U 1.29E-06 U 1.75E-06 U 1.12E-06 U 1.16E-06 U 6.61E-07 U 1.07E-06 U 1.49E-06 U 1.09E-06 U
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

12D-T000 12D-T000 12D-T000 12D-T014 12D-T014 12D-T014 12D-T014 12D-T102 12D-T102
12D-CE02-T000 12D-CE03-T000 12D-CE04-T000 12D-CE01-T014 12D-CE02-T014 12D-CE03-T014 12D-CE04-T014 12D-CE01-T102 12D-CE02-T102

3.09 3.05 3 2.92 2.97 2.92 2.93 3.02 3.1
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.43 1.43 10.21 10.22
12D-CE02-T000-AS 12D-CE03-T000-AS 12D-CE04-T000-AS 12D-CE01-T014-AS 12D-CE02-T014-AS 12D-CE03-T014-AS 12D-CE04-T014-AS 12D-CE01-T102-AS 12D-CE02-T102-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/26/2012 3/26/2012
N N N N N N N N N

1.83E-05 Z 1.68E-05 Z 3.71E-05 J 5.49E-05 2.08E-05 U 2.18E-05 UJ 6.83E-05 3.49E-05 Z 7.9E-05 Z
1.83E-05 Z 1.68E-05 Z 3.71E-05 J 5.49E-05 2.08E-05 U 2.18E-05 UJ 6.83E-05 3.49E-05 Z 7.9E-05 Z
6.15E-07 U 6.23E-07 U 3.05E-06 Z 2.69E-06 Z 6.1E-07 U 2.16E-06 Z 6.45E-07 U 5.7E-07 U 2.5E-06 Z
0.000287 0.00028 0.000533 0.000739 0.000365 0.000336 0.000719 0.000328 0.000646 

1.19E-06 U 1.27E-06 U 1.72E-06 U 4.38E-06 J 1.14E-06 U 2.36E-06 Z 5.47E-06 Z 4.25E-06 Z 8.18E-06 J
3.29E-06 J 1.23E-06 U 2.63E-06 Z 6.48E-06 Z 2.45E-06 Z 2.58E-06 Z 1.08E-05 Z 1.41E-06 U 1.15E-05 Z
5.94E-06 Z 1.38E-06 U 1.06E-05 Z 1.64E-05 Z 6.92E-06 Z 7.51E-06 Z 1.81E-05 Z 1.19E-05 Z 2.01E-05 Z
8.17E-06 Z 6.32E-06 Z 1.5E-05 Z 2.82E-05 J 8.52E-06 Z 1.41E-05 J 3.43E-05 J 2.04E-05 J 4.99E-05 
1.26E-06 U 1.35E-06 U 1.82E-06 U 1.16E-06 U 1.21E-06 U 6.87E-07 U 1.11E-06 U 1.55E-06 U 1.13E-06 U
1.89E-06 U 1.66E-06 U 2.81E-06 U 1.8E-06 U 1.97E-06 U 5.2E-07 U 1.54E-06 U 3.09E-06 U 3.17E-06 Z
2.08E-05 J 1.86E-05 Z 3.06E-05 Z 3.82E-05 U 2.56E-05 U 1.94E-05 U 4.97E-05 3.97E-05 6.38E-05 Z
2.59E-06 U 2.42E-06 U 4.14E-06 U 2.36E-06 U 2.8E-06 U 8.69E-07 U 5E-06 Z 3.61E-06 U 8.67E-06 J
5.42E-06 Z 2.24E-06 U 1.1E-05 Z 1.11E-05 Z 2.47E-06 U 7.78E-06 J 1.71E-05 Z 1.17E-05 J 2.51E-05 J
4.73E-05 6.21E-05 0.000129 0.000199 8.86E-05 7.32E-05 0.000184 9.86E-05 0.00018 
5.88E-05 6.27E-05 0.000125 0.000171 9.03E-05 7.49E-05 0.000159 8.98E-05 0.000157 

1.46E-06 U 1.3E-06 U 1.48E-06 U 1.15E-06 U 1.26E-06 U 6.08E-07 U 1.32E-06 U 1.75E-06 U 1.09E-06 U
2.39E-06 U 2.57E-06 U 2.52E-06 U 9.6E-06 Z 2.12E-06 U 3.87E-06 J 7.52E-06 J 5.16E-06 Z 1.2E-05 Z
3.83E-05 3.92E-05 J 7.55E-05 0.000101 5.01E-05 4.62E-05 9.38E-05 3.58E-05 J 7.23E-05 
6.23E-05 6.57E-05 0.000111 0.000143 8.02E-05 7.24E-05 0.000147 6.04E-05 0.000114 

2.83E-05 Z 3.56E-05 J 5.1E-05 Z 7.39E-05 4.43E-05 Z 3.7E-05 J 7.29E-05 2.44E-05 Z 5.2E-05 
0.000287 0.00028 0.000533 0.000739 0.000365 0.000336 0.000719 0.000328 0.000646 
6.23E-05 6.57E-05 0.000111 0.000143 8.02E-05 7.24E-05 0.000147 6.04E-05 0.000114 

3.16E-06 U 3.69E-06 U 5.21E-06 U 7.4E-06 J 4.38E-06 Z 6.02E-06 J 7.24E-06 J 6.68E-07 U 4.07E-06 Z
0.000173 0.000187 0.00036 0.000541 0.000272 0.000234 0.000458 0.000289 0.00049 
0.000226 0.000225 0.000414 0.000579 0.000291 0.000266 0.000558 0.000249 0.000507 
8.79E-05 9.38E-05 0.000153 0.000216 0.000119 0.000107 0.000211 7.05E-05 0.000148 
4.73E-05 6.21E-05 0.000129 0.000199 8.86E-05 7.32E-05 0.000184 9.86E-05 0.00018 

1.44E-06 U 2.16E-06 Z 2.39E-06 Z 4.47E-06 J 2.35E-06 Z 1.71E-06 Z 5.21E-06 J 1.72E-06 U 3.75E-06 J
1.48E-06 U 2.32E-06 Z 9.67E-06 J 9.05E-06 Z 7.33E-06 J 4.33E-06 Z 1.19E-05 J 4.61E-06 J 1.24E-05 J
1.43E-06 U 1.27E-06 U 1.44E-06 U 1.82E-06 J 1.23E-06 U 5.95E-07 U 1.29E-06 U 1.71E-06 U 1.06E-06 U
5.52E-05 5.26E-05 9.61E-05 0.000127 7.07E-05 6.33E-05 0.000135 6.14E-05 Z 0.000142 

1.51E-06 U 1.34E-06 U 1.52E-06 U 1.18E-06 U 1.3E-06 U 6.27E-07 U 1.36E-06 U 1.81E-06 U 1.12E-06 U
1.34E-06 U 1.19E-06 U 2.21E-06 Z 4.07E-06 J 1.15E-06 U 2.03E-06 J 3.08E-06 Z 1.61E-06 U 3.57E-06 Z
0.000127 Z 0.000128 Z 0.000206 0.000289 0.000172 Z 0.000165 0.000236 Z 0.000121 Z 0.000186 

0.00017 0.000176 0.00031 0.000404 0.000205 0.000179 0.000378 0.000205 0.000388 
0.00017 0.000176 0.00031 0.000404 0.000205 0.000179 0.000378 0.000205 0.000388 
7.89E-05 7.82E-05 0.000153 0.000179 9.39E-05 8.31E-05 0.000187 9.26E-05 0.000186 

6.58E-06 Z 1.04E-05 J 2.4E-05 Z 2.43E-05 J 1.75E-05 J 1.1E-05 J 2.19E-05 Z 1.19E-05 Z 2.53E-05 Z
0.000311 0.000342 0.000669 0.000929 0.000425 0.000375 0.000851 0.000389 0.000817 
9.44E-05 0.000118 0.000268 0.000379 0.000164 0.000146 0.000308 0.000112 0.000246 
1.92E-05 J 2.37E-05 J 4.21E-05 5.2E-05 3.22E-05 J 2.73E-05 J 5.48E-05 2.76E-05 J 5.72E-05 
0.000311 0.000342 0.000669 0.000929 0.000425 0.000375 0.000851 0.000389 0.000817 
3.65E-05 Z 4.82E-05 9.35E-05 0.000126 6.17E-05 5.09E-05 0.000116 6.01E-05 0.000133 
0.000189 Z 0.000225 0.000411 0.000521 0.000255 0.000221 0.000499 0.000223 0.00046 
5.28E-06 U 4.41E-06 U 4.31E-06 U 2.33E-06 Z 3.85E-06 Z 1.62E-06 Z 3.58E-06 Z 2.35E-06 Z 2.58E-06 U
6.8E-05 Z 8E-05 0.000152 0.000212 0.000104 8.84E-05 0.000177 7.19E-05 0.000148 
9.44E-05 0.000118 0.000268 0.000379 0.000164 0.000146 0.000308 0.000112 0.000246 
0.000325 0.000343 0.000596 0.000789 0.000383 0.000346 0.000729 0.00038 0.000743 
6.8E-05 Z 8E-05 0.000152 0.000212 0.000104 8.84E-05 0.000177 7.19E-05 0.000148 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

12D-T000 12D-T000 12D-T000 12D-T014 12D-T014 12D-T014 12D-T014 12D-T102 12D-T102
12D-CE02-T000 12D-CE03-T000 12D-CE04-T000 12D-CE01-T014 12D-CE02-T014 12D-CE03-T014 12D-CE04-T014 12D-CE01-T102 12D-CE02-T102

3.09 3.05 3 2.92 2.97 2.92 2.93 3.02 3.1
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.43 1.43 10.21 10.22
12D-CE02-T000-AS 12D-CE03-T000-AS 12D-CE04-T000-AS 12D-CE01-T014-AS 12D-CE02-T014-AS 12D-CE03-T014-AS 12D-CE04-T014-AS 12D-CE01-T102-AS 12D-CE02-T102-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/26/2012 3/26/2012
N N N N N N N N N

2.41E-06 U 6.98E-06 Z 2.44E-05 J 4.5E-05 1.41E-05 Z 1.46E-05 J 3.34E-05 Z 2.52E-06 U 1.98E-05 J
7.92E-06 J 4.77E-06 Z 8.62E-06 Z 1.44E-05 Z 4.37E-06 Z 3.2E-06 J 1.02E-05 Z 6.46E-06 J 7.3E-06 Z
8.2E-05 7.17E-05 0.000158 0.000213 0.000101 8.58E-05 0.000211 0.000114 0.000241 

1.77E-06 U 1.91E-06 U 2.29E-06 U 3.6E-06 J 1.75E-06 U 1.36E-06 J 3.32E-06 Z 1.83E-06 U 1.4E-06 U
1.76E-06 U 1.9E-06 U 2.28E-06 U 1.79E-06 Z 1.74E-06 U 8.76E-07 Z 4.05E-06 Z 1.82E-06 U 2.97E-06 Z
2.43E-05 J 2.8E-05 J 4.84E-05 Z 6.76E-05 3.33E-05 J 2.99E-05 J 6.79E-05 3.17E-05 J 6.67E-05 
1.62E-05 Z 1.65E-05 Z 3.61E-05 Z 5.01E-05 Z 2.53E-05 Z 2.63E-05 Z 4.71E-05 Z 2.2E-05 Z 3.65E-05 Z
2.47E-05 Z 2.22E-05 Z 5.24E-05 Z 7.4E-05 3.54E-05 J 3.16E-05 J 7.86E-05 3.91E-05 9.18E-05 
0.000289 0.000285 0.000578 0.00077 0.000349 0.000318 0.000788 0.000382 0.00087 
2.43E-05 J 2.8E-05 J 4.84E-05 Z 6.76E-05 3.33E-05 J 2.99E-05 J 6.79E-05 3.17E-05 J 6.67E-05 

7E-06 J 7.56E-06 Z 1.2E-05 Z 1.94E-05 J 1.07E-05 J 9.4E-06 J 1.76E-05 Z 8.5E-06 J 1.95E-05 J
9.78E-05 9.7E-05 0.000178 0.000251 0.000114 0.000104 0.000236 0.000136 0.000263 
0.000311 0.000342 0.000669 0.000929 0.000425 0.000375 0.000851 0.000389 0.000817 
0.000178 0.000187 0.000347 0.000454 0.00022 0.0002 0.000473 0.000221 0.000525 
6.24E-06 J 5.75E-06 Z 1.37E-05 J 2.2E-05 J 8.23E-06 J 6.89E-06 J 1.98E-05 J 7.51E-06 Z 2.14E-05 J
1.6E-06 U 1.73E-06 U 6.39E-06 J 8.56E-06 J 3.69E-06 Z 3.62E-06 J 7.66E-06 J 5.14E-06 Z 4.94E-06 Z
0.000189 Z 0.000225 0.000411 0.000521 0.000255 0.000221 0.000499 0.000223 0.00046 
5.1E-06 U 4.26E-06 U 2.87E-06 Z 5.7E-06 Z 5.52E-06 Z 3.98E-06 Z 6.59E-06 Z 4.61E-06 Z 3.62E-06 Z
0.000289 0.000285 0.000578 0.00077 0.000349 0.000318 0.000788 0.000382 0.00087 
0.00017 0.000176 0.00031 0.000404 0.000205 0.000179 0.000378 0.000205 0.000388 
2.9E-06 Z 1.85E-06 U 5.82E-06 Z 1E-05 J 4.19E-06 J 3.72E-06 J 8.28E-06 J 1.78E-06 U 6.42E-06 J
6.58E-06 Z 1.04E-05 J 2.4E-05 Z 2.43E-05 J 1.75E-05 J 1.1E-05 J 2.19E-05 Z 1.19E-05 Z 2.53E-05 Z
0.000289 0.000285 0.000578 0.00077 0.000349 0.000318 0.000788 0.000382 0.00087 
2.43E-05 J 2.8E-05 J 4.84E-05 Z 6.76E-05 3.33E-05 J 2.99E-05 J 6.79E-05 3.17E-05 J 6.67E-05 
0.000289 0.000285 0.000578 0.00077 0.000349 0.000318 0.000788 0.000382 0.00087 
1.45E-05 J 1.5E-05 J 2.7E-05 J 3.41E-05 J 1.72E-05 Z 2.04E-05 J 3.95E-05 2.21E-05 J 5.09E-05 
1.83E-06 U 1.97E-06 U 2.36E-06 U 1.93E-06 U 1.81E-06 U 9.1E-07 U 1.84E-06 U 1.89E-06 U 1.44E-06 U
1.6E-06 U 1.73E-06 U 2.07E-06 U 5.3E-06 Z 1.59E-06 U 7.99E-07 U 2.73E-06 Z 1.66E-06 U 3.69E-06 Z
5.81E-05 Z 6.22E-05 Z 0.00012 0.000148 7.02E-05 Z 7.6E-05 Z 0.000135 Z 6.72E-05 Z 0.000127 
1.57E-06 U 1.69E-06 U 2.02E-06 U 1.65E-06 U 1.55E-06 U 7.8E-07 U 1.58E-06 U 1.62E-06 U 1.24E-06 U
1.65E-06 U 1.76E-06 U 2.1E-06 U 1.74E-06 U 1.61E-06 U 8.54E-07 U 1.64E-06 U 1.68E-06 U 1.79E-06 Z
1.77E-05 Z 1.33E-05 Z 3.51E-05 J 4.94E-05 1.84E-05 Z 1.79E-05 Z 4.27E-05 Z 2.93E-05 J 5.92E-05 Z
0.000112 7.84E-05 Z 0.000192 0.000253 0.000121 0.000114 0.000292 0.000139 0.000321 
3.97E-05 Z 4.22E-05 8.33E-05 0.000118 5.45E-05 4.54E-05 Z 0.000139 6.09E-05 Z 0.000153 
2.58E-05 Z 1.79E-05 Z 4.15E-05 6.29E-05 2.57E-05 Z 2.77E-05 J 8.58E-05 3.55E-05 J 8.89E-05 
9.17E-05 8.42E-05 Z 0.000186 0.00024 Z 0.000108 Z 0.000104 0.000296 Z 0.000142 0.000322 Z
9.17E-05 8.42E-05 Z 0.000186 0.00024 Z 0.000108 Z 0.000104 0.000296 Z 0.000142 0.000322 Z

2.89E-05 Z 2.8E-05 J 5.51E-05 Z 7.93E-05 3.61E-05 J 3.28E-05 J 9.57E-05 2.95E-05 Z 9.14E-05 
2.66E-06 U 2.48E-06 U 3.07E-06 U 2.54E-06 U 2.24E-06 U 2.49E-06 J 2.94E-06 U 2.13E-06 U 7.4E-06 Z
5.13E-06 U 5.2E-06 Z 7.15E-06 Z 9.11E-06 Z 5.41E-06 Z 6E-06 Z 9.42E-06 Z 4.45E-06 Z 5.8E-06 Z
0.000169 0.000134 0.000303 0.000385 0.000184 0.000167 0.000478 0.000218 0.000504 
2.89E-05 Z 2.8E-05 J 5.51E-05 Z 7.93E-05 3.61E-05 J 3.28E-05 J 9.57E-05 2.95E-05 Z 9.14E-05 
2.93E-05 J 2.14E-05 Z 5.65E-05 6.96E-05 3.1E-05 Z 2.74E-05 Z 8.55E-05 3.88E-05 8.71E-05 
1.24E-05 J 6.94E-06 Z 3.18E-05 J 4.78E-05 1.65E-05 J 1.07E-05 Z 5.12E-05 6.9E-06 Z 3.4E-05 Z
2.66E-06 U 2.48E-06 U 5.87E-06 J 1.13E-05 Z 5.29E-06 Z 4.03E-06 Z 9.64E-06 Z 2.13E-06 U 7.19E-06 Z
0.000148 0.000132 0.000265 0.000338 0.000176 0.000154 0.000389 0.000196 0.00041 

1.99E-06 U 1.86E-06 U 5.28E-06 Z 7.07E-06 Z 1.67E-06 U 1.09E-06 U 6.61E-06 Z 1.59E-06 U 6.11E-06 J
9.17E-05 8.42E-05 Z 0.000186 0.00024 Z 0.000108 Z 0.000104 0.000296 Z 0.000142 0.000322 Z

8.48E-06 Z 8.84E-06 Z 2.59E-05 J 2.66E-05 Z 1.38E-05 J 1.4E-05 J 3.67E-05 J 1.12E-05 Z 3.24E-05 J
0.000112 7.84E-05 Z 0.000192 0.000253 0.000121 0.000114 0.000292 0.000139 0.000321 
1.37E-05 Z 1.26E-05 Z 3.36E-05 U 3.71E-05 Z 2.84E-06 U 2.27E-05 U 3.8E-05 Z 3.85E-05 Z 5.67E-05 
0.00579 0.00577 0.0119 0.016 0.0075 0.00676 0.0164 0.00802 0.017 
0.0056 0.0056 0.0115 0.0154 0.00728 0.00656 0.0158 0.0077 0.0163 

6.78E-09 6.11E-09 1.38E-08 1.78E-08 7.7E-09 7.67E-09 1.19E-07 1.11E-08 3.26E-07 
1.48E-07 1.47E-07 1.97E-07 1.86E-07 1.41E-07 1.30E-07 1.22E-07 2.23E-07 3.28E-07
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

12D-T000 12D-T000 12D-T000 12D-T014 12D-T014 12D-T014 12D-T014 12D-T102 12D-T102
12D-CE02-T000 12D-CE03-T000 12D-CE04-T000 12D-CE01-T014 12D-CE02-T014 12D-CE03-T014 12D-CE04-T014 12D-CE01-T102 12D-CE02-T102

3.09 3.05 3 2.92 2.97 2.92 2.93 3.02 3.1
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.43 1.43 10.21 10.22
12D-CE02-T000-AS 12D-CE03-T000-AS 12D-CE04-T000-AS 12D-CE01-T014-AS 12D-CE02-T014-AS 12D-CE03-T014-AS 12D-CE04-T014-AS 12D-CE01-T102-AS 12D-CE02-T102-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/26/2012 3/26/2012
N N N N N N N N N

1.9E-05 Z 2.52E-05 J 3.99E-05 Z 4.75E-05 Z 2.82E-05 Z 2.95E-05 Z 4.55E-05 8.4E-06 J 2.55E-05 Z
0.000376 Z 0.000404 Z 0.000648 Z 0.000841 Z 0.000496 Z 0.0005 Z 0.000786 Z 0.000384 Z 0.00064 Z
0.00128 Z 0.00134 Z 0.00248 Z 0.00359 Z 0.00182 Z 0.00162 Z 0.00331 Z 0.00165 Z 0.00309 Z
0.00203 Z 0.00218 Z 0.00418 Z 0.00561 Z 0.00266 Z 0.00236 Z 0.00533 Z 0.00255 Z 0.0054 Z
0.00104 Z 0.000867 Z 0.00196 Z 0.00259 Z 0.0012 Z 0.00111 Z 0.00309 Z 0.00144 Z 0.0033 Z
0.00078 Z 0.00071 Z 0.00187 Z 0.00229 Z 0.00107 Z 0.000806 Z 0.00253 Z 0.00143 Z 0.00294 Z
0.000224 Z 0.000186 Z 0.000581 Z 0.000747 Z 0.000314 Z 0.000318 Z 0.000939 Z 0.000425 Z 0.00116 Z
5.59E-05 Z 3.44E-05 Z 0.000126 Z 0.000201 Z 7.97E-05 Z 8.38E-05 Z 0.000243 Z 0.000128 Z 0.0003 Z
2.62E-05 Z 1.86E-05 Z 4.16E-05 Z 4.93E-05 Z 2.56E-05 U 2.72E-05 U 7.18E-05 Z 5.13E-05 9.76E-05 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12D-T102 12D-T102 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR2 12D-TTR2
12D-CE03-T102 12D-CE04-T102 12D-CE01-TTR1 12D-CE02-TTR1 12D-CE02-TTR1 12D-CE03-TTR1 12D-CE04-TTR1 12D-CE01-TTR2 12D-CE02-TTR2

3.03 2.98 3.08 2.97 2.97 2.89 2.98 3.03 3.01
PR PR PR PR PR PR PR PR PR

10.21 10.21 3.35 6.48 6.48 7.68 6.48 3.35 3.8
12D-CE03-T102-AS 12D-CE04-T102-AS 12D-CE01-TTR1-AS 12D-CE02-TTR1-AS 12D-CE02-TTR1-AT 12D-CE03-TTR1-AS 12D-CE04-TTR1-AS 12D-CE01-TTR2-AS 12D-CE02-TTR2-AS

3/26/2012 3/26/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012
N N N N FD N N N N

9.35E-06 Z 1.01E-05 Z 3.59E-05 J 3.73E-05 J 4.19E-05 3.2E-05 J 3.98E-05 3.37E-05 J 3.63E-05 J
8.56E-06 Z 1.28E-05 Z 1.78E-05 Z 2.19E-05 Z 2.5E-05 Z 1.72E-05 Z 1.86E-05 J 2.15E-05 Z 2.03E-05 Z
2.07E-05 J 2.55E-05 Z 4.28E-05 Z 4.34E-05 Z 5.53E-05 3.46E-05 Z 5.8E-05 Z 2.84E-05 Z 2.52E-05 Z
0.000273 0.00037 0.000372 0.000393 0.00046 0.000303 0.000684 0.000351 0.000314 
1.18E-05 Z 2.35E-05 J 2.49E-05 Z 3.07E-05 Z 3.27E-05 J 2.57E-05 Z 3.71E-05 Z 2.53E-05 Z 2.79E-05 J
6.6E-06 Z 8.27E-06 Z 1.85E-05 J 1.43E-05 Z 1.51E-05 Z 1.01E-05 Z 1.87E-05 Z 1.49E-05 J 1.16E-05 J

1.59E-06 U 1.6E-06 U 6.07E-06 Z 1.94E-06 U 5.54E-06 Z 1.55E-06 U 6.77E-06 Z 4.35E-06 Z 6.54E-06 J
9.35E-05 0.000148 0.000133 0.000125 0.000132 0.000103 0.00023 0.000107 0.000107 
1.9E-06 U 1.51E-06 U 1.63E-06 U 1.49E-06 U 1.34E-06 U 1.89E-06 U 1.5E-06 U 1.55E-06 U 1.11E-06 U
1.82E-05 J 2.56E-05 J 2.45E-05 J 2.65E-05 Z 2.62E-05 Z 2.3E-05 J 4.97E-05 2.3E-05 J 2.3E-05 J
8.77E-06 J 1.64E-05 J 1.29E-05 Z 1.26E-05 J 9.58E-06 Z 8.75E-06 Z 1.95E-05 Z 1.31E-05 J 1.02E-05 Z
0.000179 0.000236 0.000243 0.000246 0.000281 0.000188 Z 0.00042 Z 0.000219 0.000195 Z

7.56E-05 U 8.61E-05 9.63E-05 U 0.000124 Z 0.00013 7.51E-05 U 0.000131 0.000107 0.000113 Z
0.000299 0.000407 0.000399 0.000421 0.000478 0.000303 0.000724 0.00038 0.000324 

1.49E-06 U 1.5E-06 U 1.49E-06 U 1.82E-06 U 1.86E-06 U 1.45E-06 U 1.84E-06 U 1.65E-06 U 1.23E-06 U
1.62E-06 U 1.63E-06 U 1.62E-06 U 1.98E-06 U 2.02E-06 U 1.58E-06 U 2E-06 U 1.79E-06 U 1.34E-06 U
0.000273 0.00037 0.000372 0.000393 0.00046 0.000303 0.000684 0.000351 0.000314 
5.97E-06 J 7.91E-06 Z 5.58E-06 Z 6.77E-06 J 8.55E-06 J 6.44E-06 J 1.46E-05 J 5.35E-06 Z 5.64E-06 Z
0.000299 0.000407 0.000399 0.000421 0.000478 0.000303 0.000724 0.00038 0.000324 
4E-05 Z 5.76E-05 Z 6.36E-05 5.15E-05 Z 7.84E-05 4.45E-05 9.67E-05 Z 6.2E-05 4.73E-05 
4E-05 Z 5.76E-05 Z 6.36E-05 5.15E-05 Z 7.84E-05 4.45E-05 9.67E-05 Z 6.2E-05 4.73E-05 

0.000236 0.000375 0.000335 0.000319 0.000322 0.000271 0.000557 0.000268 0.000265 
0.000179 0.000236 0.000243 0.000246 0.000281 0.000188 Z 0.00042 Z 0.000219 0.000195 Z
1.59E-05 Z 1.88E-05 Z 3.38E-05 Z 3.86E-05 Z 3.97E-05 Z 2.68E-05 Z 4.75E-05 J 3.36E-05 Z 3.42E-05 Z
1.53E-06 U 1.55E-06 U 1.54E-06 U 1.87E-06 U 1.92E-06 U 1.5E-06 U 1.89E-06 U 1.69E-06 U 1.27E-06 U
1.54E-06 U 1.56E-06 U 1.55E-06 U 1.89E-06 U 1.93E-06 U 1.51E-06 U 1.91E-06 U 1.71E-06 U 1.28E-06 U
2.07E-06 U 5.12E-06 Z 5.76E-06 Z 4.17E-06 Z 3.98E-06 Z 4.66E-06 Z 7.25E-06 Z 6.28E-06 Z 4.48E-06 Z
2.72E-06 Z 7.51E-06 J 7.43E-06 Z 5.02E-06 Z 4.84E-06 Z 6.18E-06 J 9.55E-06 Z 5E-06 J 3.12E-06 Z
8.77E-06 J 1.64E-05 J 1.29E-05 Z 1.26E-05 J 9.58E-06 Z 8.75E-06 Z 1.95E-05 Z 1.31E-05 J 1.02E-05 Z
0.000179 0.000236 0.000243 0.000246 0.000281 0.000188 Z 0.00042 Z 0.000219 0.000195 Z

1.98E-06 U 1.66E-06 U 1.77E-06 U 1.64E-06 U 1.49E-06 U 2.33E-06 U 1.62E-06 U 2.48E-06 U 1.41E-06 U
1.88E-06 U 1.5E-06 U 1.61E-06 U 1.48E-06 U 1.33E-06 U 1.87E-06 U 1.48E-06 U 1.53E-06 U 1.1E-06 U
4.65E-05 8.74E-05 6.73E-05 Z 6.48E-05 6.74E-05 5.12E-05 0.000122 4.72E-05 5.71E-05 
0.000392 0.000687 0.000521 0.000559 0.00053 0.000421 0.000962 0.000407 0.000458 
1.59E-05 Z 1.88E-05 Z 3.38E-05 Z 3.86E-05 Z 3.97E-05 Z 2.68E-05 Z 4.75E-05 J 3.36E-05 Z 3.42E-05 Z
1.8E-05 Z 3.38E-05 J 2.47E-05 Z 2.99E-05 J 3.1E-05 Z 2.4E-05 Z 5.75E-05 2.32E-05 J 2.22E-05 Z

4.46E-06 U 1.25E-05 J 5.28E-06 Z 5.12E-06 U 6.67E-06 Z 5.38E-06 U 1.18E-05 J 3.64E-06 U 3.46E-06 U
0.000143 0.000246 0.000192 0.000208 0.000203 0.000168 0.000333 0.000152 0.000153 Z

4.09E-06 U 9.48E-06 Z 6.51E-06 Z 1.09E-05 Z 1.08E-05 J 4.93E-06 U 1.4E-05 Z 6.78E-06 Z 4.79E-06 Z
2.37E-05 J 3.89E-05 Z 2.71E-05 Z 3.72E-05 J 3.88E-05 3.09E-05 J 6.4E-05 2.5E-05 Z 2.81E-05 Z
9.06E-05 0.000144 0.000124 0.000123 0.00016 Z 9.34E-05 0.000226 0.000118 0.000107 
3.77E-05 J 4.41E-05 Z 4.89E-05 4.94E-05 5.57E-05 3.77E-05 J 8.58E-05 3.68E-05 Z 3.46E-05 Z
1.58E-05 Z 2.3E-05 Z 1.66E-05 J 2.26E-05 J 1.9E-05 Z 1.22E-05 Z 2.74E-05 Z 1.49E-05 J 9.73E-06 Z
0.000392 0.000687 0.000521 0.000559 0.00053 0.000421 0.000962 0.000407 0.000458 

3.73E-06 U 9.97E-06 Z 1.05E-05 J 1.36E-05 J 1.15E-05 J 9.76E-06 Z 1.75E-05 J 5.48E-06 Z 9.09E-06 Z
2.22E-06 U 2.32E-06 Z 2.49E-06 U 3.13E-06 U 2.61E-06 U 2.76E-06 U 2.51E-06 U 1.89E-06 U 2.29E-06 U
3.73E-06 U 9.97E-06 Z 1.05E-05 J 1.36E-05 J 1.15E-05 J 9.76E-06 Z 1.75E-05 J 5.48E-06 Z 9.09E-06 Z
7.05E-05 0.000132 9.97E-05 0.000102 0.000105 8.26E-05 0.000181 7.06E-05 Z 7.54E-05 Z

4.29E-06 U 4.36E-06 U 4.35E-06 U 4.92E-06 U 3.79E-06 U 5.17E-06 U 4.6E-06 U 3.5E-06 U 3.33E-06 U
2.37E-05 J 3.89E-05 Z 2.71E-05 Z 3.72E-05 J 3.88E-05 3.09E-05 J 6.4E-05 2.5E-05 Z 2.81E-05 Z
7.59E-06 J 1.72E-05 J 1.41E-05 J 1.02E-05 Z 1.5E-05 J 9.06E-06 Z 2E-05 Z 1.2E-05 J 8.96E-06 Z
1.79E-06 U 1.99E-06 U 1.52E-06 U 2.06E-06 U 1.88E-06 U 1.54E-06 U 2.15E-06 U 1.87E-06 U 1.42E-06 U
5.55E-05 0.000102 6.94E-05 Z 0.000101 8.89E-05 7.34E-05 0.000151 6.65E-05 7.53E-05 
0.000362 0.000654 0.000601 0.000603 0.000629 0.000461 0.000959 0.000402 0.000563 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

12D-T102 12D-T102 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR2 12D-TTR2
12D-CE03-T102 12D-CE04-T102 12D-CE01-TTR1 12D-CE02-TTR1 12D-CE02-TTR1 12D-CE03-TTR1 12D-CE04-TTR1 12D-CE01-TTR2 12D-CE02-TTR2

3.03 2.98 3.08 2.97 2.97 2.89 2.98 3.03 3.01
PR PR PR PR PR PR PR PR PR

10.21 10.21 3.35 6.48 6.48 7.68 6.48 3.35 3.8
12D-CE03-T102-AS 12D-CE04-T102-AS 12D-CE01-TTR1-AS 12D-CE02-TTR1-AS 12D-CE02-TTR1-AT 12D-CE03-TTR1-AS 12D-CE04-TTR1-AS 12D-CE01-TTR2-AS 12D-CE02-TTR2-AS

3/26/2012 3/26/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012
N N N N FD N N N N

2.5E-06 U 2.78E-06 U 2.12E-06 U 2.88E-06 U 2.63E-06 U 2.15E-06 U 3.01E-06 U 2.61E-06 U 1.99E-06 U
0.000362 0.000654 0.000601 0.000603 0.000629 0.000461 0.000959 0.000402 0.000563 
9.47E-05 0.000116 0.000162 0.000153 Z 0.000175 0.000129 0.000216 0.000147 0.00015 

1.74E-06 U 1.94E-06 U 1.48E-06 U 2.01E-06 U 1.84E-06 U 1.5E-06 U 2.1E-06 U 1.82E-06 U 1.39E-06 U
9.06E-05 0.000144 0.000124 0.000123 0.00016 Z 9.34E-05 0.000226 0.000118 0.000107 

1.78E-06 U 1.98E-06 U 1.51E-06 U 2.05E-06 U 1.87E-06 U 1.53E-06 U 2.14E-06 U 1.85E-06 U 1.42E-06 U
0.00033 0.000601 0.000471 0.000534 0.000506 0.000395 0.000845 0.000371 0.00042 

2.07E-06 U 7.58E-06 J 9.1E-06 Z 9.96E-06 Z 3.71E-06 Z 8.27E-06 Z 1.2E-05 J 8.92E-06 J 9.34E-06 Z
1.7E-06 U 1.88E-06 U 2.94E-06 Z 1.95E-06 U 4.53E-06 Z 1.46E-06 U 2.04E-06 U 2.49E-06 Z 3.03E-06 J
3.01E-05 J 5.2E-05 3.36E-05 Z 3.82E-05 J 3.16E-05 Z 2.39E-05 Z 6.93E-05 2.61E-05 Z 3.14E-05 J
3.01E-05 J 5.2E-05 3.36E-05 Z 3.82E-05 J 3.16E-05 Z 2.39E-05 Z 6.93E-05 2.61E-05 Z 3.14E-05 J
3.4E-05 J 6.77E-05 3.91E-05 Z 4.93E-05 4.77E-05 3.29E-05 J 8.27E-05 3.42E-05 J 3.89E-05 

2.85E-06 U 5.19E-06 J 2.9E-06 U 2.67E-06 Z 3.6E-06 Z 3.44E-06 U 7.01E-06 Z 2.33E-06 U 2.21E-06 U
0.000159 0.000157 0.000235 0.000223 0.00022 0.00021 0.000241 0.000191 0.000183 
0.000392 0.000687 0.000521 0.000559 0.00053 0.000421 0.000962 0.000407 0.000458 

2.84E-06 U 2.88E-06 U 2.88E-06 U 3.26E-06 U 2.51E-06 U 3.42E-06 U 3.04E-06 U 2.32E-06 U 2.2E-06 U
2.82E-06 U 2.86E-06 U 2.86E-06 U 3.23E-06 U 2.92E-06 Z 3.4E-06 U 3.02E-06 U 2.3E-06 U 2.19E-06 U
0.000392 0.000687 0.000521 0.000559 0.00053 0.000421 0.000962 0.000407 0.000458 
2.1E-05 Z 3.85E-05 Z 3.5E-05 J 3.29E-05 Z 3.27E-05 J 2.91E-05 Z 6.07E-05 2.72E-05 J 3.21E-05 Z

3.12E-06 U 3.17E-06 U 3.17E-06 U 3.58E-06 U 2.76E-06 U 3.76E-06 U 3.35E-06 U 2.55E-06 U 2.42E-06 U
4.65E-05 8.74E-05 6.73E-05 Z 6.48E-05 6.74E-05 5.12E-05 0.000122 4.72E-05 5.71E-05 

7.93E-06 Z 1.46E-05 Z 1.31E-05 J 1.33E-05 Z 1.24E-05 Z 1.01E-05 J 2.34E-05 J 9.79E-06 Z 9.93E-06 Z
0.00033 0.000601 0.000471 0.000534 0.000506 0.000395 0.000845 0.000371 0.00042 

2.54E-06 U 3.1E-06 U 2.72E-06 U 3.49E-06 U 2.48E-06 U 3.28E-06 U 3.63E-06 U 2.56E-06 U 2.46E-06 U
0.000201 0.000199 0.000315 0.000318 0.000349 0.000289 0.000356 0.000267 0.000283 
7.47E-05 0.000133 8.6E-05 9.87E-05 9.34E-05 6.65E-05 Z 0.000184 8.73E-05 7.79E-05 

1.61E-05 Z 3.27E-05 Z 2.73E-05 Z 2.38E-05 J 3.24E-05 J 1.89E-05 Z 4.57E-05 J 2.6E-05 J 2.08E-05 J
8.13E-06 J 1.7E-05 J 1.04E-05 Z 8.82E-06 Z 1.16E-05 Z 1.03E-05 Z 2.05E-05 Z 1.14E-05 J 8.38E-06 Z
1.61E-05 Z 3.27E-05 Z 2.73E-05 Z 2.38E-05 J 3.24E-05 J 1.89E-05 Z 4.57E-05 J 2.6E-05 J 2.08E-05 J
7.66E-05 0.000145 0.0001 J 9.23E-05 Z 0.000113 J 7.62E-05 J 0.000185 J 8.11E-05 9.11E-05 J

2.39E-06 U 3.98E-06 J 1.8E-06 U 2.83E-06 U 2.79E-06 Z 2.36E-06 U 5.59E-06 J 1.81E-06 U 1.74E-06 U
8.8E-06 J 1.6E-05 Z 9.87E-06 Z 1.17E-05 Z 1.44E-05 J 1.28E-05 J 2.24E-05 J 1.13E-05 J 1.07E-05 Z
4.57E-05 7.37E-05 5.27E-05 J 5.23E-05 J 6.04E-05 J 3.97E-05 J 9.88E-05 Z 5.22E-05 4.27E-05 J

1.46E-05 Z 2.57E-05 J 2.26E-05 J 2.6E-05 J 2.33E-05 J 1.8E-05 J 4.25E-05 J 2.01E-05 J 2.03E-05 J
4.49E-05 J 6.98E-05 J 5.41E-05 J 5.95E-05 J 5.92E-05 J 4.67E-05 Z 9.58E-05 J 4.65E-05 5.39E-05 J
0.000396 0.000398 0.000617 0.000563 0.000639 0.000548 0.000683 0.000502 0.000508 
0.000135 J 0.000245 J 0.00017 J 0.000183 J 0.0002 J 0.000131 J 0.000339 J 0.000164 0.000148 J
2.38E-06 U 2.56E-06 U 1.8E-06 U 2.83E-06 U 1.96E-06 U 2.35E-06 U 2.51E-06 U 1.8E-06 U 1.74E-06 U
2.32E-06 U 2.49E-06 U 1.75E-06 U 2.75E-06 U 1.91E-06 U 2.29E-06 U 2.44E-06 U 1.75E-06 U 1.69E-06 U
5.37E-05 J 9.13E-05 J 6.85E-05 J 7.27E-05 J 7.52E-05 J 4.98E-05 J 0.000123 J 5.91E-05 5.9E-05 J
1.97E-06 U 2.11E-06 U 1.48E-06 U 2.33E-06 U 1.62E-06 U 1.94E-06 U 2.07E-06 U 1.49E-06 U 1.44E-06 U
5.37E-05 J 9.13E-05 J 6.85E-05 J 7.27E-05 J 7.52E-05 J 4.98E-05 J 0.000123 J 5.91E-05 5.9E-05 J
1.91E-06 U 2.05E-06 U 1.44E-06 U 2.26E-06 U 1.57E-06 U 1.89E-06 U 2.01E-06 U 1.45E-06 U 1.4E-06 U
0.000113 J 0.000173 J 0.000144 J 0.000165 J 0.000159 J 0.000112 J 0.000263 J 0.000126 Z 0.000116 Z
1.46E-06 U 1.57E-06 U 1.09E-06 U 1.71E-06 U 1.18E-06 U 1.38E-06 U 1.52E-06 U 1.16E-06 U 1.08E-06 U
3.44E-06 U 2.22E-06 U 1.88E-06 U 2.42E-06 U 1.61E-06 U 3.8E-06 U 5.87E-06 Z 1.44E-06 U 1.43E-06 U
8.12E-05 7.29E-05 0.000205 0.00018 0.00022 0.000209 0.000184 0.000188 0.000167 
1.03E-05 J 1.65E-05 J 1.08E-05 J 1.43E-05 J 1.31E-05 J 1.01E-05 Z 2.29E-05 J 1.38E-05 J 1E-05 Z
1.82E-06 U 1.95E-06 U 3.62E-06 Z 2.15E-06 U 2.07E-06 Z 1.79E-06 U 5.05E-06 J 1.37E-06 U 1.33E-06 U
2.03E-06 U 2.18E-06 U 1.53E-06 U 2.4E-06 U 1.67E-06 U 2E-06 U 2.14E-06 U 1.53E-06 U 1.48E-06 U
0.000135 J 0.000245 J 0.00017 J 0.000183 J 0.0002 J 0.000131 J 0.000339 J 0.000164 0.000148 J
4.37E-05 Z 7.28E-05 5.79E-05 5.96E-05 5.81E-05 Z 5.48E-05 0.000112 5.01E-05 4.32E-05 
2.7E-05 J 3.09E-05 J 1.97E-05 Z 2.06E-05 Z 2.59E-05 Z 1.35E-05 Z 4.29E-05 2.2E-05 Z 2.08E-05 Z

1.22E-05 Z 2.32E-05 J 1.66E-05 Z 2.02E-05 J 1.96E-05 Z 1.21E-05 Z 3.54E-05 J 1.74E-05 Z 1.55E-05 Z
1.67E-06 U 1.47E-06 U 1.17E-06 U 1.46E-06 U 2.87E-06 J 1.34E-06 U 4.03E-06 Z 1.3E-06 U 2.72E-06 J
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

12D-T102 12D-T102 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR2 12D-TTR2
12D-CE03-T102 12D-CE04-T102 12D-CE01-TTR1 12D-CE02-TTR1 12D-CE02-TTR1 12D-CE03-TTR1 12D-CE04-TTR1 12D-CE01-TTR2 12D-CE02-TTR2

3.03 2.98 3.08 2.97 2.97 2.89 2.98 3.03 3.01
PR PR PR PR PR PR PR PR PR

10.21 10.21 3.35 6.48 6.48 7.68 6.48 3.35 3.8
12D-CE03-T102-AS 12D-CE04-T102-AS 12D-CE01-TTR1-AS 12D-CE02-TTR1-AS 12D-CE02-TTR1-AT 12D-CE03-TTR1-AS 12D-CE04-TTR1-AS 12D-CE01-TTR2-AS 12D-CE02-TTR2-AS

3/26/2012 3/26/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012
N N N N FD N N N N

4.71E-05 7.32E-05 4.02E-05 Z 6.2E-05 6.56E-05 3.93E-05 J 9.9E-05 4.36E-05 4.23E-05 Z
4.71E-05 7.32E-05 4.02E-05 Z 6.2E-05 6.56E-05 3.93E-05 J 9.9E-05 4.36E-05 4.23E-05 Z
1.8E-06 J 2.59E-06 J 3.03E-06 Z 4.39E-06 Z 5.69E-07 U 3.81E-06 Z 3.47E-06 Z 5.55E-06 J 2.97E-06 Z
0.000432 0.000593 0.000828 0.000785 0.000803 0.00072 0.00102 0.000634 0.000687 
4.02E-06 Z 6.67E-06 Z 5.29E-06 J 5.37E-06 Z 3.3E-06 Z 1.32E-06 U 1.19E-05 J 6.12E-06 J 4.52E-06 Z
6.33E-06 J 1.06E-05 J 7.22E-06 J 6.01E-06 J 7.59E-06 Z 4.66E-06 J 1.27E-05 Z 6.21E-06 J 2.83E-06 Z
1.41E-05 Z 2.02E-05 J 1.91E-05 J 1.55E-05 Z 1.58E-05 Z 1.42E-05 Z 3.09E-05 Z 1.34E-05 Z 1.11E-05 Z
2.52E-05 J 4.35E-05 2.5E-05 Z 3.08E-05 Z 2.86E-05 J 1.67E-05 Z 5.18E-05 2.93E-05 J 2.24E-05 J
1.74E-06 U 1.53E-06 U 1.22E-06 U 1.52E-06 U 1.28E-06 U 1.39E-06 U 1.65E-06 U 1.35E-06 U 1.11E-06 U
2.82E-06 U 2.13E-06 U 2.12E-06 U 5.63E-06 Z 2.07E-06 Z 2.92E-06 U 1.96E-06 U 1.46E-06 U 1.39E-06 U
4.32E-05 8.6E-05 4.17E-05 4.26E-05 Z 4.58E-05 3.37E-05 Z 8.27E-05 4.28E-05 3.93E-05 
3.8E-06 U 1.95E-06 U 7.44E-06 J 3.12E-06 U 5.36E-06 Z 2.91E-06 U 9.76E-06 J 2.04E-06 U 2.5E-06 Z
1.48E-05 Z 2.55E-05 J 1.4E-05 Z 1.77E-05 J 1.95E-05 J 1.08E-05 J 2.68E-05 Z 1.46E-05 J 1.45E-05 J
0.000134 0.000164 0.000227 0.000211 0.00022 0.0002 0.000279 0.00017 0.000176 
0.000114 0.000146 0.000201 0.000187 0.000192 0.000173 0.000243 0.000156 0.000162 

1.31E-06 U 1.05E-06 U 1.34E-06 U 1.24E-06 U 1.14E-06 U 1.58E-06 U 1.14E-06 U 9.87E-07 U 9.2E-07 U
6.83E-06 Z 8.71E-06 J 9.65E-06 Z 1.23E-05 J 7.12E-06 Z 8.12E-06 Z 9.81E-06 J 8.13E-06 J 1.26E-05 J
4.84E-05 6.55E-05 0.000108 0.000109 0.000102 9.68E-05 0.00012 8.55E-05 9.01E-05 
7.29E-05 9.95E-05 0.000154 0.000156 0.000151 0.000137 0.000178 0.00013 0.000141 
4.18E-05 4.1E-05 7.4E-05 7.62E-05 7.97E-05 6.92E-05 7.99E-05 6.79E-05 7.57E-05 
0.000432 0.000593 0.000828 0.000785 0.000803 0.00072 0.00102 0.000634 0.000687 
7.29E-05 9.95E-05 0.000154 0.000156 0.000151 0.000137 0.000178 0.00013 0.000141 

2.25E-06 Z 4.84E-06 Z 9.6E-06 Z 7.54E-06 Z 8.6E-06 J 6.95E-06 Z 1.01E-05 J 9.22E-06 J 7.77E-06 J
0.000396 0.000398 0.000617 0.000563 0.000639 0.000548 0.000683 0.000502 0.000508 
0.000333 0.000465 0.000666 0.000637 0.000643 0.000575 0.000804 0.000525 0.000543 
0.000105 0.000107 0.000211 0.000203 0.000227 0.00018 0.000229 0.000183 0.000221 
0.000134 0.000164 0.000227 0.000211 0.00022 0.0002 0.000279 0.00017 0.000176 

1.29E-06 U 2.86E-06 J 4.36E-06 Z 4.5E-06 Z 4.12E-06 Z 3.95E-06 J 4.53E-06 Z 4.27E-06 J 4.05E-06 Z
5.45E-06 Z 1.27E-05 J 1.3E-05 Z 1.28E-05 J 1.2E-05 Z 1.03E-05 J 1.52E-05 J 9.92E-06 Z 1.04E-05 J
1.28E-06 U 1.03E-06 U 1.31E-06 U 1.21E-06 U 1.11E-06 U 1.55E-06 U 1.12E-06 U 9.65E-07 U 8.99E-07 U

8.5E-05 0.000118 0.000147 0.000142 0.00014 0.000119 0.000198 0.000113 0.000113 
1.35E-06 U 1.08E-06 U 1.38E-06 U 1.28E-06 U 1.17E-06 U 1.63E-06 U 1.18E-06 U 1.02E-06 U 9.48E-07 U
1.2E-06 U 3.06E-06 J 5.9E-06 J 3.78E-06 J 2.9E-06 Z 3.21E-06 Z 4.09E-06 Z 3.5E-06 J 3.48E-06 Z
0.000156 0.000157 0.000262 0.000292 0.000313 0.000272 Z 0.000284 0.000279 0.000245 
0.000274 0.000392 0.000446 0.000446 0.000428 0.000389 0.000645 0.000363 0.000366 
0.000274 0.000392 0.000446 0.000446 0.000428 0.000389 0.000645 0.000363 0.000366 
0.00013 0.000214 0.000201 0.000211 0.000198 0.000183 0.000309 0.000177 0.000159 Z

1.96E-05 J 2.74E-05 J 2.8E-05 J 2.37E-05 Z 2.38E-05 Z 2.35E-05 Z 4.39E-05 2.37E-05 J 1.72E-05 Z
0.000556 0.000826 0.00106 0.00107 0.00104 0.00092 0.00153 0.000889 0.000875 
0.000179 0.000242 0.000423 0.000422 0.000426 0.000397 0.000522 0.000384 0.00036 
3.39E-05 Z 5.64E-05 6.77E-05 6.06E-05 Z 5.76E-05 Z 5.71E-05 Z 9.01E-05 5.6E-05 5.74E-05 
0.000556 0.000826 0.00106 0.00107 0.00104 0.00092 0.00153 0.000889 0.000875 
8.98E-05 0.000135 0.000129 0.00014 0.000133 0.000138 0.000212 0.000119 0.000113 
0.000311 0.000502 0.000581 0.000602 0.000578 0.00052 0.000844 0.000509 0.000505 

2.72E-06 U 2.63E-06 Z 3.05E-06 U 3.83E-06 U 3.19E-06 U 1.52E-06 Z 2.41E-06 Z 2.66E-06 Z 2.8E-06 U
0.000115 0.000155 0.000239 0.000242 0.000241 0.000216 0.000291 0.000208 0.000199 
0.000179 0.000242 0.000423 0.000422 0.000426 0.000397 0.000522 0.000384 0.00036 
0.00054 0.000812 0.000891 0.000923 0.000881 0.00079 0.00129 0.000736 0.000738 
0.000115 0.000155 0.000239 0.000242 0.000241 0.000216 0.000291 0.000208 0.000199 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

12D-T102 12D-T102 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR2 12D-TTR2
12D-CE03-T102 12D-CE04-T102 12D-CE01-TTR1 12D-CE02-TTR1 12D-CE02-TTR1 12D-CE03-TTR1 12D-CE04-TTR1 12D-CE01-TTR2 12D-CE02-TTR2

3.03 2.98 3.08 2.97 2.97 2.89 2.98 3.03 3.01
PR PR PR PR PR PR PR PR PR

10.21 10.21 3.35 6.48 6.48 7.68 6.48 3.35 3.8
12D-CE03-T102-AS 12D-CE04-T102-AS 12D-CE01-TTR1-AS 12D-CE02-TTR1-AS 12D-CE02-TTR1-AT 12D-CE03-TTR1-AS 12D-CE04-TTR1-AS 12D-CE01-TTR2-AS 12D-CE02-TTR2-AS

3/26/2012 3/26/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012
N N N N FD N N N N

8.82E-06 Z 7.94E-06 Z 4.42E-05 4.37E-05 Z 4.6E-05 Z 4.56E-05 4.87E-05 4.57E-05 4.02E-05 
6.46E-06 Z 1.32E-05 Z 1.18E-05 Z 6.83E-06 Z 1.28E-05 Z 1.28E-05 Z 1.6E-05 Z 3.62E-06 Z 3.36E-06 Z
0.000155 0.000204 0.000225 0.000232 0.000231 0.000192 0.000346 0.000182 0.000182 
1.7E-06 U 3.31E-06 Z 1.96E-06 U 1.99E-06 U 3.41E-06 Z 2.47E-06 U 4.86E-06 J 1.78E-06 U 3.58E-06 J
1.15E-06 Z 2.16E-06 Z 2.45E-06 Z 3.14E-06 Z 3.77E-06 J 3.03E-06 Z 3.51E-06 Z 1.92E-06 Z 2.43E-06 Z
4.77E-05 7.22E-05 7.69E-05 7.82E-05 7.29E-05 7.01E-05 0.000109 6.91E-05 5.61E-05 Z

2.73E-05 Z 2.96E-05 Z 5.43E-05 5.97E-05 Z 5.89E-05 Z 4.14E-05 Z 6E-05 5.91E-05 4.62E-05 Z
5.51E-05 8.66E-05 8.17E-05 8.93E-05 8.45E-05 6.78E-05 0.000143 7.1E-05 6.42E-05 
0.000523 0.000886 0.000841 0.000862 0.00085 0.00071 0.00142 0.000719 0.000692 
4.77E-05 7.22E-05 7.69E-05 7.82E-05 7.29E-05 7.01E-05 0.000109 6.91E-05 5.61E-05 Z
1.24E-05 J 1.91E-05 J 2.17E-05 J 1.96E-05 J 1.94E-05 Z 1.88E-05 J 3.2E-05 J 1.67E-05 J 1.67E-05 J
0.000194 0.000281 0.000284 0.000282 0.000278 0.000257 0.00043 0.000233 0.000238 
0.000556 0.000826 0.00106 0.00107 0.00104 0.00092 0.00153 0.000889 0.000875 
0.000321 0.000508 0.000497 0.000518 0.000508 0.000405 0.000837 0.000421 0.000419 
1.17E-05 J 1.56E-05 Z 1.95E-05 J 1.8E-05 J 1.43E-05 Z 1.62E-05 J 2.71E-05 J 1.53E-05 J 1.74E-05 J
3.06E-06 Z 5.67E-06 Z 7.89E-06 J 8.61E-06 J 7.28E-06 J 6.82E-06 Z 7.68E-06 Z 7.52E-06 J 6.67E-06 J
0.000311 0.000502 0.000581 0.000602 0.000578 0.00052 0.000844 0.000509 0.000505 
3.86E-06 Z 6.12E-06 Z 5.2E-06 Z 8.03E-06 Z 8.61E-06 Z 4.42E-06 Z 6.29E-06 Z 5.23E-06 Z 7.12E-06 Z
0.000523 0.000886 0.000841 0.000862 0.00085 0.00071 0.00142 0.000719 0.000692 
0.000274 0.000392 0.000446 0.000446 0.000428 0.000389 0.000645 0.000363 0.000366 
3.51E-06 J 6.77E-06 J 7.68E-06 Z 7.58E-06 J 9.14E-06 J 8.54E-06 J 9.77E-06 Z 5.57E-06 J 7.23E-06 Z
1.96E-05 J 2.74E-05 J 2.8E-05 J 2.37E-05 Z 2.38E-05 Z 2.35E-05 Z 4.39E-05 2.37E-05 J 1.72E-05 Z
0.000523 0.000886 0.000841 0.000862 0.00085 0.00071 0.00142 0.000719 0.000692 
4.77E-05 7.22E-05 7.69E-05 7.82E-05 7.29E-05 7.01E-05 0.000109 6.91E-05 5.61E-05 Z
0.000523 0.000886 0.000841 0.000862 0.00085 0.00071 0.00142 0.000719 0.000692 
2.94E-05 J 7.8E-05 4.17E-05 4.01E-05 3.93E-05 3.21E-05 J 7.11E-05 3.67E-05 J 3.17E-05 J
1.76E-06 U 1.9E-06 U 2.03E-06 U 2.06E-06 U 1.88E-06 U 2.55E-06 U 2.12E-06 U 1.83E-06 U 1.5E-06 U
1.51E-06 J 9.21E-06 Z 2.87E-06 Z 3.79E-06 Z 4.74E-06 J 2.24E-06 U 5.94E-06 J 3.19E-06 J 2.18E-06 J
8.89E-05 9.41E-05 0.000139 0.000156 Z 0.000163 0.000118 Z 0.000184 0.000147 0.000148 

1.51E-06 U 1.63E-06 U 1.74E-06 U 1.76E-06 U 1.61E-06 U 2.19E-06 U 1.82E-06 U 1.57E-06 U 1.29E-06 U
1.58E-06 U 1.7E-06 U 1.82E-06 U 1.82E-06 U 1.67E-06 U 2.31E-06 U 1.9E-06 U 1.62E-06 U 1.34E-06 U
3.74E-05 J 4.15E-05 Z 4.87E-05 4.07E-05 Z 4.55E-05 Z 3.82E-05 J 7.21E-05 Z 4.6E-05 3.96E-05 
0.000171 0.000231 0.000244 0.000255 0.000287 0.000194 0.000432 0.000235 0.000208 
8.82E-05 0.000118 0.000114 Z 0.000127 0.000137 9.67E-05 0.000191 0.000114 9.54E-05 
4E-05 Z 5.76E-05 Z 6.36E-05 5.15E-05 Z 7.84E-05 4.45E-05 9.67E-05 Z 6.2E-05 4.73E-05 

0.000179 0.000236 0.000243 0.000246 0.000281 0.000188 Z 0.00042 Z 0.000219 0.000195 Z
0.000179 0.000236 0.000243 0.000246 0.000281 0.000188 Z 0.00042 Z 0.000219 0.000195 Z
4.91E-05 7.14E-05 7.73E-05 7.53E-05 9.71E-05 5.16E-05 Z 0.000127 6.85E-05 6.18E-05 

2.38E-06 U 2.4E-06 U 7.64E-06 J 5.55E-06 Z 6.01E-06 Z 2.32E-06 U 9.33E-06 J 5.68E-06 J 1.97E-06 U
5.54E-06 Z 6.51E-06 Z 8.28E-06 Z 8.72E-06 Z 1.24E-05 Z 8.72E-06 Z 1.19E-05 Z 8.14E-06 Z 1.05E-05 Z
0.000273 0.00037 0.000372 0.000393 0.00046 0.000303 0.000684 0.000351 0.000314 
4.91E-05 7.14E-05 7.73E-05 7.53E-05 9.71E-05 5.16E-05 Z 0.000127 6.85E-05 6.18E-05 
4.96E-05 6.65E-05 7.5E-05 6.91E-05 8.49E-05 5.68E-05 0.000123 6.84E-05 5.45E-05 Z
2.07E-05 J 2.55E-05 Z 4.28E-05 Z 4.34E-05 Z 5.53E-05 3.46E-05 Z 5.8E-05 Z 2.84E-05 Z 2.52E-05 Z
2.38E-06 U 7.15E-06 J 8.85E-06 Z 1.37E-05 J 1.22E-05 Z 2.32E-06 U 1.73E-05 J 1.07E-05 J 9.09E-06 Z

0.00025 0.000322 0.00035 0.000354 0.000396 0.000283 0.000571 0.000307 0.000287 
1.78E-06 U 7.23E-06 J 7.75E-06 Z 6.55E-06 Z 1.06E-05 J 5.38E-06 Z 8.04E-06 Z 7.64E-06 J 7.38E-06 J
0.000179 0.000236 0.000243 0.000246 0.000281 0.000188 Z 0.00042 Z 0.000219 0.000195 Z
1.18E-05 Z 2.35E-05 J 2.49E-05 Z 3.07E-05 Z 3.27E-05 J 2.57E-05 Z 3.71E-05 Z 2.53E-05 Z 2.79E-05 J
0.000171 0.000231 0.000244 0.000255 0.000287 0.000194 0.000432 0.000235 0.000208 
4.43E-05 7.87E-05 Z 4.76E-05 4.73E-05 U 3.95E-05 U 2.22E-05 Z 6.77E-05 2.65E-05 U 3.54E-05 U
0.0107 0.0159 0.0171 0.0174 0.0179 0.0145 0.0258 0.0146 0.0145 
0.0103 0.0152 0.0165 0.0169 0.0174 0.0141 0.0248 0.0141 0.0141 

1.42E-08 2.6E-08 2E-08 1.92E-08 1.93E-08 1.58E-08 3.44E-08 1.63E-08 1.58E-08 
2.14E-07 1.79E-07 1.83E-07 1.64E-07 (e) 2.30E-07 2.01E-07 2.44E-07 1.53E-07
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

12D-T102 12D-T102 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR2 12D-TTR2
12D-CE03-T102 12D-CE04-T102 12D-CE01-TTR1 12D-CE02-TTR1 12D-CE02-TTR1 12D-CE03-TTR1 12D-CE04-TTR1 12D-CE01-TTR2 12D-CE02-TTR2

3.03 2.98 3.08 2.97 2.97 2.89 2.98 3.03 3.01
PR PR PR PR PR PR PR PR PR

10.21 10.21 3.35 6.48 6.48 7.68 6.48 3.35 3.8
12D-CE03-T102-AS 12D-CE04-T102-AS 12D-CE01-TTR1-AS 12D-CE02-TTR1-AS 12D-CE02-TTR1-AT 12D-CE03-TTR1-AS 12D-CE04-TTR1-AS 12D-CE01-TTR2-AS 12D-CE02-TTR2-AS

3/26/2012 3/26/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012
N N N N FD N N N N

1.34E-05 Z 1.76E-05 Z 4.85E-05 Z 4.92E-05 Z 5.05E-05 4.27E-05 Z 5.33E-05 Z 4.84E-05 J 4.7E-05 Z
0.000476 Z 0.000532 Z 0.000778 Z 0.000862 Z 0.000927 Z 0.000694 Z 0.000963 Z 0.00081 Z 0.000774 Z
0.00221 Z 0.00265 0.00402 Z 0.00382 Z 0.00401 Z 0.00355 Z 0.00465 Z 0.00324 Z 0.00338 Z
0.00362 Z 0.00556 Z 0.00623 Z 0.00635 Z 0.00619 Z 0.00548 Z 0.00929 Z 0.0053 Z 0.00517 Z
0.00184 Z 0.00258 Z 0.00263 Z 0.00265 Z 0.00299 Z 0.00206 Z 0.00448 Z 0.00238 Z 0.00213 Z
0.00169 Z 0.00303 Z 0.00243 Z 0.00261 Z 0.00262 Z 0.00197 Z 0.00433 Z 0.00187 Z 0.00215 Z
0.000601 Z 0.00104 Z 0.00076 Z 0.000808 Z 0.00086 Z 0.000592 Z 0.00146 Z 0.000699 Z 0.000659 Z
0.00018 Z 0.000281 Z 0.000191 Z 0.000226 Z 0.000229 Z 0.000155 Z 0.000401 Z 0.000188 Z 0.000165 Z
5.8E-05 Z 0.000111 6.31E-05 Z 6.03E-05 Z 7.06E-05 Z 4.45E-05 Z 0.000119 Z 5.74E-05 5.63E-05 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12D-TTR2 12D-TTR2 12D-TTR2 12F-T000 12F-T000 12F-T000 12F-T000 12F-T014 12F-T014
12D-CE02-TTR2 12D-CE03-TTR2 12D-CE04-TTR2 12F-CE01-T000 12F-CE02-T000 12F-CE03-T000 12F-CE04-T000 12F-CE01-T014 12F-CE02-T014

3.01 2.98 2.95 3 3 3 3 3.09 3.03
PR PR PR PR PR PR PR PR PR
3.8 4.25 3.8 -0.06 -0.06 -0.06 -0.06 1.43 1.43

12D-CE02-TTR2-AT 12D-CE03-TTR2-AS 12D-CE04-TTR2-AS 12F-CE01-T000-AS 12F-CE02-T000-BS 12F-CE03-T000-AS 12F-CE04-T000-AS 12F-CE01-T014-AS 12F-CE02-T014-AS
3/27/2012 3/27/2012 3/27/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012

FD N N N N N N N N

3.61E-05 J 2.41E-05 J 4.12E-05 3.21E-05 J 1.94E-05 J 1.44E-05 J 1.67E-05 J 3.46E-05 J 1.75E-05 Z
2.43E-05 Z 2.18E-05 Z 2.66E-05 J 2.71E-05 J 2.53E-05 Z 2.39E-05 Z 2.61E-05 J 2.5E-05 Z 2.18E-05 Z
2.29E-05 Z 3.42E-05 J 6.82E-05 4.35E-05 1.49E-05 Z 1.3E-05 Z 3.59E-05 J 8.07E-05 4.13E-05 
0.000318 0.000275 0.000538 0.000537 0.000328 0.000198 0.000417 0.000696 0.000439 
2.51E-05 Z 2.28E-05 J 4.65E-05 3.81E-05 Z 2.54E-05 J 1.77E-05 Z 3.96E-05 5.48E-05 3.4E-05 J
1.39E-05 J 1.22E-05 J 2.31E-05 J 1.91E-05 J 1.04E-05 J 6.51E-06 J 1.64E-05 J 2.91E-05 J 1.75E-05 J
1.75E-06 U 3.22E-06 Z 6.14E-06 Z 5.74E-06 Z 2.17E-06 Z 8.68E-07 U 4.47E-06 J 8.34E-06 Z 4.41E-06 J
0.000109 7.54E-05 0.000153 0.000175 9.79E-05 Z 5.63E-05 0.000137 0.000216 0.000131 

1.45E-06 U 1.24E-06 U 6.55E-07 U 6.01E-07 U 5.18E-07 Z 7.12E-07 U 1.29E-06 U 8.69E-07 U 9.86E-07 U
1.9E-05 Z 1.33E-05 Z 3.53E-05 J 3.42E-05 J 2.17E-05 J 1.05E-05 Z 3.01E-05 J 4.15E-05 2.74E-05 J
8E-06 Z 7.96E-06 J 1.58E-05 J 1.61E-05 J 1.05E-05 J 4.9E-06 Z 1.34E-05 J 2.36E-05 J 1.58E-05 J

0.000176 Z 0.000175 0.000333 0.000344 0.000218 0.000132 0.000281 0.000428 Z 0.000293 Z
0.000123 9.45E-05 0.00014 0.00011 6.18E-05 U 5.83E-05 U 8.59E-05 Z 0.000137 8.84E-05 
0.000316 0.000278 0.000581 0.000593 0.000379 0.000218 0.000466 0.000759 0.000484 

1.64E-06 U 1.35E-06 U 8.07E-07 U 1.05E-06 J 6.88E-07 U 8.16E-07 U 1.26E-06 U 9.72E-07 U 1.14E-06 U
1.78E-06 U 1.46E-06 U 8.76E-07 U 7E-07 U 7.48E-07 U 8.86E-07 U 1.37E-06 U 1.06E-06 U 1.24E-06 U
0.000318 0.000275 0.000538 0.000537 0.000328 0.000198 0.000417 0.000696 0.000439 
7.37E-06 Z 2.76E-06 Z 9.52E-06 J 1.21E-05 J 5.82E-06 Z 3.45E-06 Z 8.88E-06 Z 1.44E-05 J 1.11E-05 J
0.000316 0.000278 0.000581 0.000593 0.000379 0.000218 0.000466 0.000759 0.000484 
4.43E-05 Z 4.85E-05 9.25E-05 9.95E-05 5.45E-05 Z 3.62E-05 J 7.92E-05 0.000125 7.34E-05 Z
4.43E-05 Z 4.85E-05 9.25E-05 9.95E-05 5.45E-05 Z 3.62E-05 J 7.92E-05 0.000125 7.34E-05 Z
0.000265 0.000184 0.000384 0.000408 0.000254 0.000133 0.00032 0.000535 0.000315 

0.000176 Z 0.000175 0.000333 0.000344 0.000218 0.000132 0.000281 0.000428 Z 0.000293 Z
3.76E-05 Z 3.26E-05 Z 4.58E-05 J 3.43E-05 Z 2.1E-05 Z 1.53E-05 Z 3.03E-05 Z 4.4E-05 J 2.84E-05 Z
1.69E-06 U 1.39E-06 U 8.3E-07 U 2.81E-06 Z 2.26E-06 J 8.39E-07 U 1.29E-06 U 6.63E-06 Z 1.18E-06 U
1.7E-06 U 1.4E-06 U 8.36E-07 U 6.69E-07 U 7.14E-07 U 8.46E-07 U 1.3E-06 U 1.01E-06 U 1.19E-06 U
1.58E-06 U 4.05E-06 Z 7.4E-06 J 6.12E-06 Z 5.83E-06 Z 2.04E-06 Z 6.94E-06 Z 6.57E-06 Z 7.34E-06 Z

5E-06 Z 3.41E-06 Z 6.06E-06 J 6.5E-06 Z 5.31E-06 Z 2.14E-06 Z 8E-06 J 8.63E-06 Z 7.23E-06 Z
8E-06 Z 7.96E-06 J 1.58E-05 J 1.61E-05 J 1.05E-05 J 4.9E-06 Z 1.34E-05 J 2.36E-05 J 1.58E-05 J

0.000176 Z 0.000175 0.000333 0.000344 0.000218 0.000132 0.000281 0.000428 Z 0.000293 Z
1.57E-06 U 1.5E-06 U 9.39E-07 Z 1.34E-06 Z 1.54E-06 J 6.6E-07 U 1.39E-06 U 3.15E-06 Z 1.51E-06 Z
1.43E-06 U 1.22E-06 U 6.47E-07 U 5.94E-07 U 6.18E-07 U 7.04E-07 U 1.27E-06 U 8.59E-07 U 9.74E-07 U
5.61E-05 2.92E-05 Z 7.2E-05 7.03E-05 4.07E-05 1.89E-05 J 6.26E-05 9.3E-05 5.24E-05 
0.000456 0.0003 0.000586 0.000489 0.000291 0.00013 0.000439 0.000691 0.000356 
3.76E-05 Z 3.26E-05 Z 4.58E-05 J 3.43E-05 Z 2.1E-05 Z 1.53E-05 Z 3.03E-05 Z 4.4E-05 J 2.84E-05 Z
1.84E-05 Z 1.59E-05 Z 2.95E-05 Z 2.99E-05 J 1.8E-05 J 8.48E-06 J 2.8E-05 J 4.41E-05 2.51E-05 J
7.25E-06 Z 3.27E-06 U 7.84E-06 J 6.41E-06 J 5.09E-06 J 2.03E-06 Z 4.59E-06 Z 9.7E-06 J 3.4E-06 Z
0.000163 0.000105 0.0002 0.000155 8.72E-05 4.3E-05 0.000156 0.000221 0.000115 
1.05E-05 J 3E-06 U 9.55E-06 Z 1.05E-05 J 6.28E-06 J 2.96E-06 J 8.85E-06 J 1.43E-05 Z 6.89E-06 J
2.81E-05 J 1.95E-05 J 3.84E-05 J 3.4E-05 J 1.9E-05 J 5.96E-06 Z 2.84E-05 Z 4.21E-05 2.62E-05 J
0.000105 9.43E-05 0.000176 0.000178 0.000104 5.8E-05 0.000146 0.000245 0.000161 
4.42E-05 3.62E-05 J 6.53E-05 6.38E-05 3.9E-05 2E-05 J 5.19E-05 8.65E-05 5.55E-05 

1.16E-05 Z 1.27E-05 J 2.15E-05 J 1.74E-05 Z 1.21E-05 J 5.24E-06 Z 1.75E-05 J 2.42E-05 Z 1.26E-05 Z
0.000456 0.0003 0.000586 0.000489 0.000291 0.00013 0.000439 0.000691 0.000356 
8.36E-06 Z 3.84E-06 Z 1.08E-05 J 1.03E-05 J 6.76E-06 J 1.73E-06 Z 7.05E-06 Z 1.59E-05 J 8.36E-06 J
2.6E-06 U 2.36E-06 U 1.14E-06 U 9.67E-07 Z 1.36E-06 U 1.44E-06 U 2.08E-06 U 1.35E-06 U 1.92E-06 U
8.36E-06 Z 3.84E-06 Z 1.08E-05 J 1.03E-05 J 6.76E-06 J 1.73E-06 Z 7.05E-06 Z 1.59E-05 J 8.36E-06 J
9.53E-05 6.24E-05 0.000108 8.92E-05 4.89E-05 2.05E-05 Z 7.72E-05 0.000125 6.98E-05 
4.3E-06 U 3.14E-06 U 1.62E-06 U 1.11E-06 U 1.19E-06 U 1.1E-06 U 3E-06 U 1.7E-06 U 1.97E-06 U
2.81E-05 J 1.95E-05 J 3.84E-05 J 3.4E-05 J 1.9E-05 J 5.96E-06 Z 2.84E-05 Z 4.21E-05 2.62E-05 J
9.17E-06 Z 8.86E-06 Z 1.7E-05 Z 2.17E-05 J 1.11E-05 Z 5.17E-06 J 1.81E-05 J 3.16E-05 J 1.75E-05 J
1.9E-06 U 1.56E-06 U 1.06E-06 U 6.97E-07 U 7.36E-07 U 7.98E-07 U 1.46E-06 U 1.06E-06 U 1.38E-06 U
8.29E-05 4.52E-05 9.4E-05 8.05E-05 4.57E-05 2.38E-05 J 8.56E-05 0.000117 5.87E-05 Z
0.000477 0.000326 0.000549 0.000425 0.000295 0.000119 0.000378 0.000666 0.000316 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

12D-TTR2 12D-TTR2 12D-TTR2 12F-T000 12F-T000 12F-T000 12F-T000 12F-T014 12F-T014
12D-CE02-TTR2 12D-CE03-TTR2 12D-CE04-TTR2 12F-CE01-T000 12F-CE02-T000 12F-CE03-T000 12F-CE04-T000 12F-CE01-T014 12F-CE02-T014

3.01 2.98 2.95 3 3 3 3 3.09 3.03
PR PR PR PR PR PR PR PR PR
3.8 4.25 3.8 -0.06 -0.06 -0.06 -0.06 1.43 1.43

12D-CE02-TTR2-AT 12D-CE03-TTR2-AS 12D-CE04-TTR2-AS 12F-CE01-T000-AS 12F-CE02-T000-BS 12F-CE03-T000-AS 12F-CE04-T000-AS 12F-CE01-T014-AS 12F-CE02-T014-AS
3/27/2012 3/27/2012 3/27/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012

FD N N N N N N N N

2.66E-06 U 2.19E-06 U 1.49E-06 U 2.61E-06 Z 1.03E-06 U 1.12E-06 U 2.04E-06 U 3.49E-06 J 1.93E-06 U
0.000477 0.000326 0.000549 0.000425 0.000295 0.000119 0.000378 0.000666 0.000316 
0.000159 0.000111 0.000189 0.00017 0.000125 0.000101 0.000148 0.000185 0.000147 

1.85E-06 U 1.52E-06 U 1.04E-06 U 2.69E-06 J 1.79E-06 Z 7.78E-07 U 2.41E-06 Z 5.37E-06 J 1.34E-06 U
0.000105 9.43E-05 0.000176 0.000178 0.000104 5.8E-05 0.000146 0.000245 0.000161 

1.89E-06 U 1.55E-06 U 1.06E-06 U 2.2E-06 J 7.32E-07 U 7.94E-07 U 1.45E-06 U 3.16E-06 J 1.37E-06 U
0.000426 0.000271 0.000525 0.000431 0.000255 0.000116 0.000422 0.000641 0.000319 
6.91E-06 Z 6.06E-06 J 1.63E-05 J 1.33E-05 J 8.43E-06 Z 3.75E-06 Z 9.92E-06 Z 2.43E-05 J 9.85E-06 Z
4.34E-06 J 1.48E-06 U 4.63E-06 Z 4.12E-06 Z 2.73E-06 J 7.57E-07 U 3.39E-06 Z 8.41E-06 J 4.16E-06 J
3.5E-05 J 2.27E-05 J 4.58E-05 4.86E-05 2.93E-05 Z 1.12E-05 Z 3.8E-05 J 6.48E-05 3.78E-05 J
3.5E-05 J 2.27E-05 J 4.58E-05 4.86E-05 2.93E-05 Z 1.12E-05 Z 3.8E-05 J 6.48E-05 3.78E-05 J
4.14E-05 2.28E-05 Z 5.4E-05 4.63E-05 2.63E-05 J 1.03E-05 Z 4.28E-05 6.17E-05 3.31E-05 J

2.86E-06 U 2.09E-06 U 4.66E-06 J 5.05E-06 J 2.45E-06 J 1.26E-06 J 3.99E-06 Z 7.6E-06 J 4.21E-06 Z
0.00017 0.000154 0.000229 0.000238 0.000126 0.000105 0.00018 0.000296 0.000198 
0.000456 0.0003 0.000586 0.000489 0.000291 0.00013 0.000439 0.000691 0.000356 

2.84E-06 U 2.08E-06 U 1.07E-06 U 7.37E-07 U 7.86E-07 U 7.29E-07 U 1.98E-06 U 1.12E-06 U 1.3E-06 U
2.82E-06 U 2.06E-06 U 3.49E-06 Z 4.47E-06 Z 3.44E-06 Z 7.24E-07 U 1.97E-06 U 3.58E-06 Z 3.32E-06 Z
0.000456 0.0003 0.000586 0.000489 0.000291 0.00013 0.000439 0.000691 0.000356 
2.53E-05 Z 1.88E-05 Z 3.98E-05 3.35E-05 J 1.99E-05 J 8.48E-06 Z 3.3E-05 J 4.94E-05 2.72E-05 J
3.13E-06 U 2.29E-06 U 1.18E-06 U 8.1E-07 U 8.64E-07 U 8.02E-07 U 2.18E-06 U 1.24E-06 U 1.43E-06 U
5.61E-05 2.92E-05 Z 7.2E-05 7.03E-05 4.07E-05 1.89E-05 J 6.26E-05 9.3E-05 5.24E-05 

8.98E-06 Z 9.02E-06 J 1.64E-05 J 1.39E-05 Z 1.02E-05 J 4.4E-06 Z 1.22E-05 Z 2.22E-05 J 1.63E-05 J
0.000426 0.000271 0.000525 0.000431 0.000255 0.000116 0.000422 0.000641 0.000319 

2.84E-06 U 2.31E-06 U 1.13E-06 U 3.4E-06 Z 1.98E-06 Z 5.21E-07 U 1.68E-06 U 2.87E-06 Z 9.3E-07 U
0.00026 0.000218 0.000346 0.000328 0.000192 0.000151 0.000251 0.000388 0.00027 

8.31E-05 Z 5.66E-05 0.000129 0.000117 6.86E-05 3.3E-05 Z 0.000101 0.000176 9.4E-05 
2.41E-05 J 1.78E-05 J 3.89E-05 J 3.21E-05 Z 2.09E-05 J 9.48E-06 Z 2.95E-05 J 5.23E-05 2.97E-05 Z
9.2E-06 Z 6.43E-06 Z 1.88E-05 J 2.14E-05 J 1.29E-05 J 4.95E-06 Z 1.36E-05 Z 3.15E-05 J 1.79E-05 J
2.41E-05 J 1.78E-05 J 3.89E-05 J 3.21E-05 Z 2.09E-05 J 9.48E-06 Z 2.95E-05 J 5.23E-05 2.97E-05 Z
8.56E-05 J 5.4E-05 Z 0.000128 0.000128 7.11E-05 3.3E-05 J 0.000101 0.000189 0.000103 
2.29E-06 U 1.7E-06 U 5.04E-06 J 4.88E-06 J 2.71E-06 J 1.26E-06 Z 1.53E-06 U 6.46E-06 Z 1.28E-06 U
9.66E-06 Z 7.55E-06 Z 1.77E-05 J 1.63E-05 J 8.42E-06 Z 4.29E-06 Z 1.22E-05 Z 2.5E-05 J 1.26E-05 J
4.33E-05 J 3.12E-05 J 7.54E-05 7.48E-05 4.63E-05 2.12E-05 J 6.96E-05 0.000109 5.92E-05 
1.98E-05 J 1.21E-05 Z 3.23E-05 J 3.13E-05 J 1.65E-05 Z 9.35E-06 J 2.62E-05 J 4.41E-05 2.05E-05 Z
4.6E-05 J 3.36E-05 J 6.54E-05 5.78E-05 3.83E-05 J 1.65E-05 J 5.43E-05 9.89E-05 4.76E-05 
0.000464 0.000398 0.000632 0.000693 0.000354 0.000287 0.000477 0.000752 0.000543 
0.000142 J 0.000103 0.000257 0.000276 0.000148 7.48E-05 0.0002 0.000399 0.000217 
2.29E-06 U 1.7E-06 U 9.92E-07 U 7.44E-07 U 7.66E-07 U 7.2E-07 U 1.53E-06 U 2.04E-06 J 1.28E-06 U
2.23E-06 U 1.65E-06 U 9.64E-07 U 1.87E-06 Z 8E-07 Z 7E-07 U 1.48E-06 U 1.96E-06 J 1.24E-06 U
5.92E-05 J 4.39E-05 9.18E-05 9.77E-05 4.81E-05 Z 2.42E-05 J 7.58E-05 0.000133 7.4E-05 
1.89E-06 U 1.4E-06 U 8.19E-07 U 1.52E-06 J 6.33E-07 U 5.95E-07 U 1.26E-06 U 8.18E-07 U 1.05E-06 U
5.92E-05 J 4.39E-05 9.18E-05 9.77E-05 4.81E-05 Z 2.42E-05 J 7.58E-05 0.000133 7.4E-05 
1.83E-06 U 1.36E-06 U 7.95E-07 U 5.96E-07 U 6.14E-07 U 5.77E-07 U 1.22E-06 U 7.94E-07 U 1.02E-06 U
0.000117 J 7.1E-05 0.000172 0.000182 0.000107 4.96E-05 0.000154 0.000268 0.000137 
1.36E-06 U 1.07E-06 U 6.63E-07 U 5.21E-07 U 5.38E-07 U 5.18E-07 U 9.76E-07 U 6.74E-07 U 8.97E-07 U
2.12E-06 U 1.47E-06 U 3.99E-06 Z 5.24E-06 Z 2.53E-06 J 9.98E-07 Z 1.53E-06 U 6.42E-06 J 2.79E-06 J
0.000157 0.000146 0.000234 0.000151 9.38E-05 7.5E-05 0.000112 0.000165 0.000128 
1.22E-05 J 8.6E-06 Z 1.99E-05 Z 2.03E-05 J 1.15E-05 Z 6.64E-06 J 1.44E-05 Z 3.25E-05 J 1.89E-05 J
1.74E-06 U 1.29E-06 U 4.47E-06 Z 6.42E-06 J 2.1E-06 Z 1.53E-06 Z 4.41E-06 Z 6.7E-06 Z 5.03E-06 Z
1.95E-06 U 1.44E-06 U 8.44E-07 U 6.33E-07 U 6.52E-07 U 6.13E-07 U 1.3E-06 U 8.43E-07 U 1.09E-06 U
0.000142 J 0.000103 0.000257 0.000276 0.000148 7.48E-05 0.0002 0.000399 0.000217 
4.02E-05 2.9E-05 Z 7.53E-05 6.91E-05 3.77E-05 J 1.79E-05 J 6.77E-05 0.000107 5.6E-05 

1.94E-05 Z 1.16E-05 Z 2.93E-05 J 2.91E-05 J 1.47E-05 Z 5.93E-06 Z 2.71E-05 J 4.63E-05 1.78E-05 Z
1.98E-05 J 9.08E-06 J 3.47E-05 J 3.04E-05 Z 1.87E-05 J 9.9E-06 J 2.54E-05 J 5.14E-05 2.75E-05 J
1.33E-06 U 1.03E-06 U 2.19E-06 Z 2.92E-06 Z 1.23E-06 Z 5.26E-07 U 2.68E-06 Z 4.63E-06 J 7.84E-07 U
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

12D-TTR2 12D-TTR2 12D-TTR2 12F-T000 12F-T000 12F-T000 12F-T000 12F-T014 12F-T014
12D-CE02-TTR2 12D-CE03-TTR2 12D-CE04-TTR2 12F-CE01-T000 12F-CE02-T000 12F-CE03-T000 12F-CE04-T000 12F-CE01-T014 12F-CE02-T014

3.01 2.98 2.95 3 3 3 3 3.09 3.03
PR PR PR PR PR PR PR PR PR
3.8 4.25 3.8 -0.06 -0.06 -0.06 -0.06 1.43 1.43

12D-CE02-TTR2-AT 12D-CE03-TTR2-AS 12D-CE04-TTR2-AS 12F-CE01-T000-AS 12F-CE02-T000-BS 12F-CE03-T000-AS 12F-CE04-T000-AS 12F-CE01-T014-AS 12F-CE02-T014-AS
3/27/2012 3/27/2012 3/27/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012

FD N N N N N N N N

4.93E-05 2.96E-05 J 6.29E-05 8.56E-05 5.19E-05 2.61E-05 J 7.23E-05 0.000136 7.36E-05 
4.93E-05 2.96E-05 J 6.29E-05 8.56E-05 5.19E-05 2.61E-05 J 7.23E-05 0.000136 7.36E-05 

2.42E-06 Z 3.21E-06 U 4.95E-06 J 3.54E-06 U 3.23E-06 U 2.59E-06 U 3.32E-06 U 3.75E-06 Z 3.19E-06 U
0.000702 0.000502 0.000845 0.000835 0.000544 0.000382 0.000676 0.000945 0.000693 
4.62E-06 Z 1.01E-06 U 8.7E-06 Z 8.65E-06 Z 4.92E-06 J 2.03E-06 Z 8.35E-06 Z 1.42E-05 J 6.84E-06 J
7.13E-06 Z 5.53E-06 J 1.01E-05 J 1.1E-05 J 6.56E-06 J 3.36E-06 J 8.39E-06 Z 1.67E-05 J 6.91E-06 Z
1.04E-05 Z 8.16E-06 Z 2.46E-05 J 1.97E-05 Z 1.33E-05 Z 5.59E-06 Z 1.9E-05 Z 3.63E-05 J 1.49E-05 Z
1.94E-05 Z 2.22E-05 J 4.95E-05 5.4E-05 3E-05 J 1.36E-05 Z 3.87E-05 J 7.91E-05 4.61E-05 
1.39E-06 U 1.07E-06 U 6.1E-07 U 5.19E-07 U 4.76E-07 U 5.46E-07 U 1.03E-06 U 6.18E-07 U 8.15E-07 U
1.89E-06 U 1.27E-06 U 2.92E-06 Z 3.43E-06 Z 2.32E-06 Z 1.06E-06 Z 3.2E-06 Z 5.15E-06 J 2.18E-06 Z
3.68E-05 J 4.87E-05 6.25E-05 5.56E-05 4.22E-05 1.79E-05 J 5.19E-05 9.76E-05 4.5E-05 
2.94E-06 U 5.73E-06 Z 7.2E-06 J 6.38E-06 J 4.56E-06 J 5.28E-07 U 6.93E-06 Z 1.17E-05 J 4.84E-06 J
9.67E-06 Z 2.11E-05 J 2.16E-05 J 2.08E-05 J 1.32E-05 Z 7.63E-06 J 2.11E-05 Z 3.87E-05 1.46E-05 Z
0.000183 0.000142 0.000222 0.000198 9.42E-05 6.01E-05 0.000136 0.000239 0.000157 
0.000161 0.000131 0.000199 0.000204 0.000113 8.76E-05 0.000152 0.000228 0.000168 

1.07E-06 U 1.03E-06 U 5.28E-07 U 1.16E-06 Z 9.76E-07 J 7.73E-07 U 1.06E-06 U 7.72E-07 U 1.01E-06 U
6.91E-06 Z 7.81E-06 Z 1.18E-05 J 1.17E-05 J 7.26E-06 J 5.85E-06 J 6.42E-06 Z 1.51E-05 J 4.83E-06 Z

9.5E-05 7E-05 0.000108 0.000108 7.03E-05 4.99E-05 9E-05 0.000126 8.99E-05 
0.00014 0.000103 0.000163 0.000159 0.000108 8.07E-05 0.000132 0.00018 0.000138 

6.11E-05 Z 5.61E-05 8.87E-05 8.24E-05 5.17E-05 4.6E-05 6.33E-05 9.21E-05 7.28E-05 
0.000702 0.000502 0.000845 0.000835 0.000544 0.000382 0.000676 0.000945 0.000693 
0.00014 0.000103 0.000163 0.000159 0.000108 8.07E-05 0.000132 0.00018 0.000138 

9.34E-06 J 5.23E-06 U 9.01E-06 J 7.13E-06 J 7.04E-06 J 5.59E-06 J 6.79E-06 U 8.79E-06 J 5.38E-06 U
0.000464 0.000398 0.000632 0.000693 0.000354 0.000287 0.000477 0.000752 0.000543 
0.000564 0.000413 0.000676 0.000691 0.000427 0.000313 0.000536 0.000781 0.000548 
0.000194 0.000156 0.000261 0.000261 0.000151 0.000121 0.0002 0.00029 0.000219 
0.000183 0.000142 0.000222 0.000198 9.42E-05 6.01E-05 0.000136 0.000239 0.000157 
4.44E-06 Z 2.83E-06 Z 5.69E-06 J 5.96E-06 J 4.17E-06 J 3.7E-06 Z 6.3E-06 J 6.89E-06 Z 5.34E-06 Z
1.03E-05 J 8.17E-06 J 1.36E-05 J 1.55E-05 J 7.3E-06 Z 5.71E-06 J 1.07E-05 J 1.79E-05 J 1.26E-05 J
1.05E-06 U 8.88E-07 Z 9.26E-07 J 7.8E-07 Z 1.25E-06 Z 1.22E-06 J 1.03E-06 U 7.55E-07 U 9.89E-07 U
0.000113 8.15E-05 0.000152 0.00015 9.41E-05 6.55E-05 0.000118 0.000175 0.000115 

1.11E-06 U 1.07E-06 U 5.45E-07 U 6.08E-07 U 6.03E-07 U 7.98E-07 U 1.09E-06 U 7.96E-07 U 1.04E-06 U
3.76E-06 J 1.28E-06 Z 3.83E-06 J 5.53E-06 J 3.95E-06 J 3.01E-06 J 4.34E-06 J 4.98E-06 Z 4.32E-06 J
0.00027 0.000234 0.000329 0.000311 0.000189 0.000181 0.000209 Z 0.00032 0.000229 Z
0.000392 0.00028 0.000472 0.000426 0.000256 0.000188 0.000352 0.000477 0.000335 
0.000392 0.00028 0.000472 0.000426 0.000256 0.000188 0.000352 0.000477 0.000335 
0.00018 0.000131 0.000215 0.000202 0.000125 9.16E-05 0.000178 0.000235 0.000169 

2.07E-05 Z 1.63E-05 Z 2.78E-05 J 2.9E-05 J 1.72E-05 J 1.34E-05 Z 2.23E-05 Z 3.18E-05 J 2.78E-05 J
0.000899 0.00066 0.00116 0.000952 0.000528 0.000358 0.000756 0.00114 0.00074 
0.000375 0.000289 0.000473 0.000345 0.000161 0.000116 0.000261 0.000427 0.000262 
5.83E-05 5.04E-05 7.1E-05 6.43E-05 3.73E-05 J 3.03E-05 J 5.68E-05 7.57E-05 5.58E-05 
0.000899 0.00066 0.00116 0.000952 0.000528 0.000358 0.000756 0.00114 0.00074 

0.000106 Z 9.76E-05 0.000145 0.000135 7.8E-05 5.26E-05 0.000114 0.00015 0.000103 
0.000521 0.000369 0.00064 0.000541 0.000339 0.000231 0.000453 0.000638 0.000445 

3.17E-06 U 2.69E-06 Z 3.23E-06 Z 3.46E-06 U 2.01E-06 U 8.27E-07 U 4.13E-06 Z 2.98E-06 U 2.35E-06 U
0.000224 0.000165 0.000254 0.00021 0.000109 8.27E-05 0.000167 0.000241 0.000166 
0.000375 0.000289 0.000473 0.000345 0.000161 0.000116 0.000261 0.000427 0.000262 
0.000766 0.000556 0.000952 0.000845 0.000544 0.000374 0.00071 0.000938 0.000687 
0.000224 0.000165 0.000254 0.00021 0.000109 8.27E-05 0.000167 0.000241 0.000166 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

12D-TTR2 12D-TTR2 12D-TTR2 12F-T000 12F-T000 12F-T000 12F-T000 12F-T014 12F-T014
12D-CE02-TTR2 12D-CE03-TTR2 12D-CE04-TTR2 12F-CE01-T000 12F-CE02-T000 12F-CE03-T000 12F-CE04-T000 12F-CE01-T014 12F-CE02-T014

3.01 2.98 2.95 3 3 3 3 3.09 3.03
PR PR PR PR PR PR PR PR PR
3.8 4.25 3.8 -0.06 -0.06 -0.06 -0.06 1.43 1.43

12D-CE02-TTR2-AT 12D-CE03-TTR2-AS 12D-CE04-TTR2-AS 12F-CE01-T000-AS 12F-CE02-T000-BS 12F-CE03-T000-AS 12F-CE04-T000-AS 12F-CE01-T014-AS 12F-CE02-T014-AS
3/27/2012 3/27/2012 3/27/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012

FD N N N N N N N N

4.14E-05 3.23E-05 Z 6.51E-05 4.03E-05 J 1.4E-05 J 1.06E-05 Z 2.53E-05 J 5.3E-05 3.41E-05 J
8.31E-06 Z 1.15E-05 Z 1.25E-05 Z 1.56E-05 J 8.61E-06 J 4.95E-06 Z 1.26E-05 J 1.47E-05 J 6.19E-06 Z
0.000185 0.000142 0.000226 0.000234 0.000149 9.19E-05 0.000194 0.000286 0.000185 
3.69E-06 J 1.52E-06 U 4.74E-06 Z 3.88E-06 J 2.69E-06 J 2.02E-06 Z 3.29E-06 J 5.39E-06 J 3.6E-06 J
1.87E-06 Z 2E-06 Z 4.6E-06 J 2.33E-06 J 1.76E-06 Z 1.93E-06 Z 2.29E-06 Z 4.49E-06 J 4.06E-06 J
5.74E-05 Z 5.09E-05 7.78E-05 6.72E-05 4.44E-05 3.24E-05 J 5.81E-05 8.15E-05 6.02E-05 
5.45E-05 Z 3.74E-05 Z 6.32E-05 Z 3.71E-05 J 2.1E-05 U 1.38E-05 U 2.47E-05 Z 6.03E-05 Z 2.69E-05 Z

6.9E-05 4.87E-05 9.11E-05 9.05E-05 5E-05 3.48E-05 J 7.52E-05 0.000106 7.11E-05 
0.000706 0.000512 0.000954 0.000882 0.000536 0.000322 0.000711 0.00104 0.00069 
5.74E-05 Z 5.09E-05 7.78E-05 6.72E-05 4.44E-05 3.24E-05 J 5.81E-05 8.15E-05 6.02E-05 
1.75E-05 Z 1.37E-05 J 2.34E-05 J 2.41E-05 J 1.44E-05 J 1.05E-05 J 2.02E-05 J 2.72E-05 J 1.74E-05 J
0.000234 0.000173 0.000294 0.000288 0.000169 0.000117 0.000229 0.000321 0.000223 
0.000899 0.00066 0.00116 0.000952 0.000528 0.000358 0.000756 0.00114 0.00074 
0.000417 0.00029 0.00057 0.000512 0.00033 0.000203 0.000445 0.000628 0.000413 
1.82E-05 J 1.28E-05 J 1.94E-05 J 1.86E-05 J 1.27E-05 J 7.07E-06 Z 1.71E-05 Z 2.57E-05 J 1.52E-05 J
6.29E-06 Z 4.32E-06 Z 8.42E-06 Z 6.81E-06 J 4.43E-06 Z 3.64E-06 J 6.84E-06 Z 9.45E-06 Z 6.47E-06 J
0.000521 0.000369 0.00064 0.000541 0.000339 0.000231 0.000453 0.000638 0.000445 
6.18E-06 Z 7.16E-06 U 7.79E-06 Z 6.72E-06 U 5.3E-06 U 4.62E-06 U 6.47E-06 U 7.66E-06 U 5.92E-06 U
0.000706 0.000512 0.000954 0.000882 0.000536 0.000322 0.000711 0.00104 0.00069 
0.000392 0.00028 0.000472 0.000426 0.000256 0.000188 0.000352 0.000477 0.000335 
8.24E-06 Z 5.82E-06 Z 7.17E-06 Z 8.84E-06 J 5.84E-06 Z 4.68E-06 J 1.03E-05 J 9.21E-06 Z 8.46E-06 J
2.07E-05 Z 1.63E-05 Z 2.78E-05 J 2.9E-05 J 1.72E-05 J 1.34E-05 Z 2.23E-05 Z 3.18E-05 J 2.78E-05 J
0.000706 0.000512 0.000954 0.000882 0.000536 0.000322 0.000711 0.00104 0.00069 
5.74E-05 Z 5.09E-05 7.78E-05 6.72E-05 4.44E-05 3.24E-05 J 5.81E-05 8.15E-05 6.02E-05 
0.000706 0.000512 0.000954 0.000882 0.000536 0.000322 0.000711 0.00104 0.00069 
3.33E-05 J 2.6E-05 J 5.45E-05 5.03E-05 2.97E-05 J 1.5E-05 Z 3.59E-05 J 5.91E-05 3.64E-05 J
2.13E-06 U 1.57E-06 U 8.01E-07 U 7.33E-07 U 6.79E-07 U 9.81E-07 U 1.3E-06 U 8.95E-07 U 1.26E-06 U
4.24E-06 Z 3.45E-06 Z 5.46E-06 J 7.24E-06 J 3.3E-06 Z 2.11E-06 Z 5.07E-06 J 5.1E-06 Z 3.71E-06 Z
0.000156 0.000111 0.000179 0.000137 8.5E-05 5.96E-05 0.000105 0.000153 0.000114 

1.83E-06 U 1.34E-06 U 6.86E-07 U 6.28E-07 U 5.82E-07 U 8.41E-07 U 1.11E-06 U 7.67E-07 U 1.08E-06 U
1.92E-06 U 1.38E-06 U 1.22E-06 Z 1.62E-06 Z 1.12E-06 Z 8.86E-07 U 1.15E-06 U 1.58E-06 Z 1.76E-06 Z
3.36E-05 J 2.86E-05 Z 6.49E-05 7.64E-05 4.93E-05 2.63E-05 J 5.92E-05 9.36E-05 6.96E-05 
0.000193 0.00018 0.000344 0.000351 0.000221 0.000139 0.00029 0.000468 0.0003 
9.58E-05 7.87E-05 Z 0.000156 0.000158 0.000102 6.62E-05 0.000129 0.0002 0.000134 

4.43E-05 Z 4.85E-05 9.25E-05 9.95E-05 5.45E-05 Z 3.62E-05 J 7.92E-05 0.000125 7.34E-05 Z
0.000176 Z 0.000175 0.000333 0.000344 0.000218 0.000132 0.000281 0.000428 Z 0.000293 Z
0.000176 Z 0.000175 0.000333 0.000344 0.000218 0.000132 0.000281 0.000428 Z 0.000293 Z
6.11E-05 5.46E-05 0.000106 0.000107 7.17E-05 4.47E-05 8.93E-05 0.000133 9.05E-05 

6.53E-06 Z 4.32E-06 Z 7.88E-06 Z 1.26E-05 J 6.46E-06 Z 1.3E-06 U 2.01E-06 U 1.37E-05 J 9.57E-06 Z
9.75E-06 Z 8.34E-06 Z 1.07E-05 Z 1.43E-05 Z 7.91E-06 U 6.85E-06 U 9.12E-06 Z 1.29E-05 J 1.18E-05 Z
0.000318 0.000275 0.000538 0.000537 0.000328 0.000198 0.000417 0.000696 0.000439 
6.11E-05 5.46E-05 0.000106 0.000107 7.17E-05 4.47E-05 8.93E-05 0.000133 9.05E-05 
6.15E-05 5.47E-05 9.65E-05 0.000103 6.51E-05 3.62E-05 J 7.56E-05 0.00013 8.59E-05 

2.29E-05 Z 3.42E-05 J 6.82E-05 4.35E-05 1.49E-05 Z 1.3E-05 Z 3.59E-05 J 8.07E-05 4.13E-05 
7.51E-06 Z 2.15E-06 U 1.5E-05 Z 1.42E-05 Z 5.49E-06 J 4.11E-06 J 1.2E-05 Z 1.75E-05 Z 1.09E-05 Z
0.000278 0.000244 0.000465 0.000459 0.000286 0.000178 0.000371 0.000568 0.000374 
5.16E-06 Z 6.54E-06 J 1.12E-05 J 1.12E-05 J 6.34E-06 J 4.6E-06 Z 9.37E-06 Z 1.4E-05 J 9.55E-06 J
0.000176 Z 0.000175 0.000333 0.000344 0.000218 0.000132 0.000281 0.000428 Z 0.000293 Z
2.51E-05 Z 2.28E-05 J 4.65E-05 3.81E-05 Z 2.54E-05 J 1.77E-05 Z 3.96E-05 5.48E-05 3.4E-05 J
0.000193 0.00018 0.000344 0.000351 0.000221 0.000139 0.00029 0.000468 0.0003 

3.16E-05 U 9.47E-05 6.07E-05 U 5.76E-05 3.49E-05 Z 3.27E-05 J 5.26E-05 7.65E-05 7.72E-05 
0.0146 0.0111 0.0198 0.0185 0.0111 0.00712 0.015 0.023 0.0148 
0.0141 0.0108 0.0191 0.0178 0.0106 0.00681 0.0144 0.0221 0.0142 

1.62E-08 1.15E-08 1.18E-07 2.62E-07 2.29E-07 7.84E-09 1.93E-08 4.34E-07 1.71E-07 
(e) 1.49E-07 1.21E-07 2.62E-07 2.29E-07 7.48E-08 1.47E-07 4.34E-07 1.73E-07
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

12D-TTR2 12D-TTR2 12D-TTR2 12F-T000 12F-T000 12F-T000 12F-T000 12F-T014 12F-T014
12D-CE02-TTR2 12D-CE03-TTR2 12D-CE04-TTR2 12F-CE01-T000 12F-CE02-T000 12F-CE03-T000 12F-CE04-T000 12F-CE01-T014 12F-CE02-T014

3.01 2.98 2.95 3 3 3 3 3.09 3.03
PR PR PR PR PR PR PR PR PR
3.8 4.25 3.8 -0.06 -0.06 -0.06 -0.06 1.43 1.43

12D-CE02-TTR2-AT 12D-CE03-TTR2-AS 12D-CE04-TTR2-AS 12F-CE01-T000-AS 12F-CE02-T000-BS 12F-CE03-T000-AS 12F-CE04-T000-AS 12F-CE01-T014-AS 12F-CE02-T014-AS
3/27/2012 3/27/2012 3/27/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012

FD N N N N N N N N

4.79E-05 Z 3.25E-05 Z 5.52E-05 4.28E-05 Z 2.97E-05 J 2.25E-05 J 2.68E-05 Z 4.72E-05 Z 2.61E-05 U
0.00084 Z 0.000661 Z 0.000994 Z 0.000851 Z 0.000543 Z 0.000466 Z 0.000648 Z 0.000948 Z 0.000674 Z
0.00329 Z 0.00259 Z 0.00419 0.00414 Z 0.00244 Z 0.00184 Z 0.00315 Z 0.0047 Z 0.00337 Z
0.00535 Z 0.00394 Z 0.00683 Z 0.006 Z 0.00357 Z 0.0024 Z 0.00492 Z 0.00704 Z 0.00477 Z
0.00207 Z 0.00179 Z 0.00357 Z 0.00364 Z 0.00225 Z 0.00133 Z 0.0029 Z 0.00467 Z 0.00299 Z
0.00212 Z 0.00141 Z 0.00269 Z 0.00229 Z 0.00139 Z 0.000621 Z 0.00208 Z 0.00332 Z 0.00174 Z
0.000651 Z 0.000446 Z 0.00106 Z 0.00107 Z 0.000606 Z 0.000291 Z 0.000856 Z 0.00158 Z 0.000838 Z
0.00017 Z 0.000115 Z 0.0003 Z 0.000314 Z 0.000181 Z 8.55E-05 Z 0.000273 Z 0.000497 0.000252 Z
4.65E-05 Z 7.55E-05 Z 9.14E-05 8.27E-05 6E-05 Z 2.55E-05 J 8E-05 Z 0.000148 6.45E-05 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12F-T014 12F-T014 12F-T102 12F-T102 12F-T102 12F-T102 12F-TTR1 12F-TTR1 12F-TTR1
12F-CE03-T014 12F-CE04-T014 12F-CE01-T102 12F-CE02-T102 12F-CE03-T102 12F-CE04-T102 12F-CE01-TTR1 12F-CE02-TTR1 12F-CE02-TTR1

2.98 2.99 2.92 2.91 3.05 2.94 3.15 3.05 3.05
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.22 10.21 10.21 10.21 3.04 4.63 4.63

12F-CE03-T014-AS 12F-CE04-T014-AS 12F-CE01-T102-AS 12F-CE02-T102-AS 12F-CE03-T102-AS 12F-CE04-T102-AS 12F-CE01-TTR1-AS 12F-CE02-TTR1-AS 12F-CE02-TTR1-AT
6/5/2012 6/5/2012 6/4/2012 6/4/2012 6/4/2012 6/4/2012 6/5/2012 6/5/2012 6/5/2012

N N N N N N N N FD

1.04E-05 J 2.63E-05 J 1.56E-05 J 1.94E-05 J 2.17E-05 J 1.57E-05 J 4.27E-05 5.22E-05 5.74E-05 
1.77E-05 Z 2.31E-05 Z 1.13E-05 J 1.53E-05 J 1.23E-05 Z 1.29E-05 J 2.25E-05 Z 2.31E-05 Z 2.83E-05 J
1.91E-05 J 5.73E-05 2.59E-05 J 3.57E-05 J 2.8E-05 Z 3.27E-05 Z 0.000134 0.000103 Z 0.000143 Z
0.000271 0.000615 0.000551 0.000572 0.000401 0.000584 0.00135 0.00124 0.00136 
1.79E-05 J 5.16E-05 3.49E-05 J 3.68E-05 J 2.8E-05 J 2.94E-05 Z 0.000101 9.87E-05 0.000113 
7.46E-06 J 2.39E-05 J 1.17E-05 J 1.16E-05 Z 1.09E-05 J 1.4E-05 J 4.83E-05 4.75E-05 Z 4.83E-05 Z
9.31E-07 U 6.51E-06 Z 2.3E-06 Z 3.83E-06 J 3.29E-06 Z 3.55E-06 J 1.32E-05 Z 1.45E-05 Z 1.74E-05 J
7.91E-05 0.00021 0.000216 0.000199 0.00013 0.00021 0.000422 0.000425 0.000468 Z

7.51E-07 U 1.07E-06 U 6.83E-07 U 6.58E-07 U 8.91E-07 U 6.44E-07 U 1.03E-06 U 1.57E-06 U 1.39E-06 U
1.31E-05 J 3.74E-05 J 4.4E-05 4E-05 2.82E-05 J 4.16E-05 7.87E-05 8.85E-05 9.51E-05 
6.7E-06 J 2.02E-05 J 2.13E-05 J 2.13E-05 J 1.31E-05 J 2.27E-05 J 3.77E-05 J 4.37E-05 4.83E-05 

0.000168 Z 0.000397 Z 0.000369 0.000379 0.000273 0.0004 0.000844 0.000779 0.000846 
4.85E-05 U 0.000124 9.41E-05 9.15E-05 7.8E-05 0.000108 0.000197 0.000218 0.000203 
0.000292 0.000673 0.000653 0.000668 0.000456 0.000689 0.00148 0.00135 0.00145 

8.75E-07 U 1.14E-06 U 1.05E-06 Z 1.71E-06 J 9.57E-07 U 1.36E-06 Z 1.18E-06 Z 2.21E-06 Z 1.4E-06 U
9.5E-07 U 1.24E-06 U 7.68E-07 U 7.65E-07 U 1.04E-06 U 7.58E-07 U 1.34E-06 U 1.7E-06 U 1.52E-06 U
0.000271 0.000615 0.000551 0.000572 0.000401 0.000584 0.00135 0.00124 0.00136 
4.16E-06 J 1.11E-05 Z 1.26E-05 Z 1.51E-05 J 1.02E-05 J 1.4E-05 J 2.71E-05 J 3.02E-05 J 3.19E-05 J
0.000292 0.000673 0.000653 0.000668 0.000456 0.000689 0.00148 0.00135 0.00145 
4.37E-05 0.000113 0.000109 0.000106 7E-05 0.000108 0.000233 0.000215 0.000237 
4.37E-05 0.000113 0.000109 0.000106 7E-05 0.000108 0.000233 0.000215 0.000237 
0.000185 0.000491 0.000525 0.000486 0.000303 0.000521 0.00105 0.00104 0.00112 

0.000168 Z 0.000397 Z 0.000369 0.000379 0.000273 0.0004 0.000844 0.000779 0.000846 
1.25E-05 Z 3.57E-05 Z 1.8E-05 Z 2.12E-05 J 2.3E-05 J 1.98E-05 Z 5.22E-05 Z 6.03E-05 Z 7.14E-05 
1.1E-06 Z 1.71E-06 Z 1.23E-06 Z 2.35E-06 J 2.56E-06 Z 2.08E-06 Z 5.86E-06 Z 4.27E-06 Z 7.21E-06 J

9.07E-07 U 1.18E-06 U 7.33E-07 U 7.3E-07 U 9.93E-07 U 7.24E-07 U 1.28E-06 U 1.62E-06 U 1.45E-06 U
2.22E-06 Z 1.17E-05 J 9.78E-06 Z 7.77E-06 Z 5.48E-06 Z 1.3E-05 J 1.78E-05 Z 2.15E-05 J 2.27E-05 J
4.2E-06 Z 1.44E-05 J 1.03E-05 J 9.4E-06 Z 5.69E-06 Z 1.29E-05 J 1.89E-05 Z 2.25E-05 Z 2.58E-05 Z
6.7E-06 J 2.02E-05 J 2.13E-05 J 2.13E-05 J 1.31E-05 J 2.27E-05 J 3.77E-05 J 4.37E-05 4.83E-05 

0.000168 Z 0.000397 Z 0.000369 0.000379 0.000273 0.0004 0.000844 0.000779 0.000846 
5.73E-07 Z 2.92E-06 J 3.67E-06 J 2.7E-06 Z 1.19E-06 Z 1.96E-06 J 3.92E-06 J 2.48E-06 Z 3.75E-06 Z
7.42E-07 U 1.06E-06 U 6.75E-07 U 1.81E-06 J 8.81E-07 U 1.45E-06 Z 1.02E-06 U 2.23E-06 Z 2.55E-06 Z
2.68E-05 J 8.69E-05 0.000113 0.000101 5.62E-05 0.000102 0.000195 0.000205 0.000231 
0.000199 0.000645 0.000786 0.000698 0.000395 0.000711 0.00143 0.00152 0.0017 
1.25E-05 Z 3.57E-05 Z 1.8E-05 Z 2.12E-05 J 2.3E-05 J 1.98E-05 Z 5.22E-05 Z 6.03E-05 Z 7.14E-05 
9.28E-06 J 4.06E-05 4.76E-05 4.58E-05 2.36E-05 J 4.26E-05 7.9E-05 7.88E-05 Z 0.000105 
1.13E-06 Z 8.05E-06 J 1.2E-05 Z 8.98E-06 Z 1.73E-06 U 9.5E-06 J 1.75E-05 J 1.64E-05 Z 2.27E-05 J
6.23E-05 0.000207 0.000259 0.000229 0.000123 0.000227 0.000457 0.000489 0.000537 
2.82E-06 J 7.91E-06 Z 1.27E-05 J 1.21E-05 J 6.91E-06 Z 1.32E-05 J 2.7E-05 J 2.78E-05 J 3.38E-05 J
9.07E-06 Z 3.64E-05 Z 5.14E-05 4.6E-05 2.62E-05 J 4.37E-05 8.63E-05 0.000101 0.000105 
7.82E-05 Z 0.000223 0.000206 0.00021 0.000144 0.000204 0.000465 0.000487 0.000518 
2.45E-05 J 7.86E-05 7.46E-05 7.64E-05 5.17E-05 7.96E-05 0.000165 0.000164 0.000177 
7.13E-06 J 2.8E-05 J 3.59E-05 J 2.7E-05 Z 1.81E-05 J 3.08E-05 J 4.75E-05 Z 5.45E-05 Z 6.9E-05 
0.000199 0.000645 0.000786 0.000698 0.000395 0.000711 0.00143 0.00152 0.0017 
2.6E-06 Z 1.2E-05 Z 1.5E-05 J 1.17E-05 Z 8.06E-06 Z 1.15E-05 Z 2.41E-05 Z 2.58E-05 Z 3.64E-05 J
1.63E-06 Z 1.87E-06 U 9.46E-07 U 9.65E-07 Z 1.37E-06 U 9.66E-07 Z 1.35E-06 U 2.14E-06 U 2.15E-06 Z
2.6E-06 Z 1.2E-05 Z 1.5E-05 J 1.17E-05 Z 8.06E-06 Z 1.15E-05 Z 2.41E-05 Z 2.58E-05 Z 3.64E-05 J
3.2E-05 J 0.000122 0.000144 0.000132 7.47E-05 0.000132 0.00027 0.000284 0.000324 
1.3E-06 U 2.23E-06 U 1.61E-06 U 1.45E-06 U 1.66E-06 U 1.47E-06 U 2.06E-06 U 4.21E-06 U 3.68E-06 U
9.07E-06 Z 3.64E-05 Z 5.14E-05 4.6E-05 2.62E-05 J 4.37E-05 8.63E-05 0.000101 0.000105 
1.39E-05 J 2.51E-05 Z 2.79E-05 J 2.81E-05 J 1.49E-05 Z 2.62E-05 J 5.32E-05 Z 6.67E-05 5.97E-05 
9.12E-07 U 1.26E-06 U 8.28E-07 U 8.13E-07 U 1.02E-06 U 8.29E-07 U 1.22E-06 U 2.18E-06 U 1.9E-06 U
2.85E-05 J 0.000104 0.000109 0.000104 6.18E-05 0.000105 0.000234 0.000251 0.000276 
0.000165 0.000556 0.000661 0.000561 0.000323 0.000555 0.00122 0.00141 0.00153 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

12F-T014 12F-T014 12F-T102 12F-T102 12F-T102 12F-T102 12F-TTR1 12F-TTR1 12F-TTR1
12F-CE03-T014 12F-CE04-T014 12F-CE01-T102 12F-CE02-T102 12F-CE03-T102 12F-CE04-T102 12F-CE01-TTR1 12F-CE02-TTR1 12F-CE02-TTR1

2.98 2.99 2.92 2.91 3.05 2.94 3.15 3.05 3.05
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.22 10.21 10.21 10.21 3.04 4.63 4.63

12F-CE03-T014-AS 12F-CE04-T014-AS 12F-CE01-T102-AS 12F-CE02-T102-AS 12F-CE03-T102-AS 12F-CE04-T102-AS 12F-CE01-TTR1-AS 12F-CE02-TTR1-AS 12F-CE02-TTR1-AT
6/5/2012 6/5/2012 6/4/2012 6/4/2012 6/4/2012 6/4/2012 6/5/2012 6/5/2012 6/5/2012

N N N N N N N N FD

1.27E-06 U 1.77E-06 U 1.16E-06 U 2.09E-06 J 1.42E-06 U 1.16E-06 U 7.66E-06 J 7.7E-06 J 7.01E-06 Z
0.000165 0.000556 0.000661 0.000561 0.000323 0.000555 0.00122 0.00141 0.00153 
9.26E-05 Z 0.000174 Z 0.00011 0.000121 0.000114 0.000117 0.000251 0.00026 0.000291 
8.89E-07 U 2.36E-06 Z 8.07E-07 U 1.4E-06 Z 9.93E-07 U 8.08E-07 U 5.65E-06 Z 9.91E-06 J 8.09E-06 J
7.82E-05 Z 0.000223 0.000206 0.00021 0.000144 0.000204 0.000465 0.000487 0.000518 
9.06E-07 U 1.25E-06 U 8.23E-07 U 8.08E-07 U 1.01E-06 U 8.24E-07 U 5.01E-06 J 4.95E-06 Z 6.15E-06 J
0.000176 0.00057 0.000633 0.000571 0.000322 0.000582 0.00128 0.00137 0.00155 
5.78E-06 Z 1.57E-05 J 1.18E-05 Z 1.33E-05 J 5.82E-06 Z 1.31E-05 J 4.12E-05 4.38E-05 4.48E-05 
8.64E-07 U 5.74E-06 Z 3.77E-06 J 3.97E-06 Z 2.71E-06 Z 1.82E-06 Z 1.56E-05 J 1.65E-05 Z 1.83E-05 J
1.68E-05 J 5.95E-05 7.61E-05 6.56E-05 4.23E-05 7.64E-05 0.000129 0.000138 0.000143 
1.68E-05 J 5.95E-05 7.61E-05 6.56E-05 4.23E-05 7.64E-05 0.000129 0.000138 0.000143 
1.52E-05 J 6.31E-05 7.28E-05 7.04E-05 3.45E-05 J 6.77E-05 0.00013 0.000146 0.000151 
8.63E-07 U 6.13E-06 J 8.18E-06 J 5.12E-06 Z 4.84E-06 J 7.33E-06 J 1.49E-05 J 1.97E-05 J 2.04E-05 J
0.000138 0.000252 0.000169 0.000204 0.000201 0.000183 0.000371 0.00037 0.000382 
0.000199 0.000645 0.000786 0.000698 0.000395 0.000711 0.00143 0.00152 0.0017 

8.59E-07 U 1.48E-06 U 1.07E-06 U 9.6E-07 U 1.1E-06 U 9.73E-07 U 1.36E-06 U 2.79E-06 U 2.43E-06 U
1.37E-06 Z 4.93E-06 Z 4.41E-06 Z 3.32E-06 Z 2.46E-06 Z 4.31E-06 Z 9.25E-06 Z 1.02E-05 Z 2.1E-05 Z
0.000199 0.000645 0.000786 0.000698 0.000395 0.000711 0.00143 0.00152 0.0017 
1.11E-05 J 4.72E-05 5.1E-05 5.16E-05 2.8E-05 J 4.75E-05 9.48E-05 0.000107 0.000124 
9.44E-07 U 1.63E-06 U 1.17E-06 U 1.06E-06 U 1.21E-06 U 1.07E-06 U 1.5E-06 U 3.07E-06 U 2.67E-06 U
2.68E-05 J 8.69E-05 0.000113 0.000101 5.62E-05 0.000102 0.000195 0.000205 0.000231 
4.27E-06 Z 1.91E-05 J 2.19E-05 J 2.37E-05 J 1.46E-05 J 2.44E-05 J 4.74E-05 4.25E-05 Z 4.82E-05 
0.000176 0.00057 0.000633 0.000571 0.000322 0.000582 0.00128 0.00137 0.00155 

6.37E-07 U 2.93E-06 Z 2.18E-06 Z 1.45E-06 Z 2.15E-06 J 3E-06 Z 7.13E-06 Z 2.26E-06 U 6.68E-06 J
0.000185 0.000338 0.000208 0.000259 0.000255 0.00022 0.000501 0.000501 0.000514 
4.37E-05 0.000153 0.000171 0.000158 9.54E-05 0.000164 0.000349 0.000367 0.00046 
1.45E-05 J 4.69E-05 5.16E-05 4.92E-05 3.05E-05 J 5.11E-05 0.000103 0.000104 0.000128 
5.81E-06 Z 2.69E-05 J 2.83E-05 J 2.66E-05 J 1.43E-05 Z 2.84E-05 J 6.14E-05 6.11E-05 7.6E-05 
1.45E-05 J 4.69E-05 5.16E-05 4.92E-05 3.05E-05 J 5.11E-05 0.000103 0.000104 0.000128 
4.99E-05 0.000161 0.000177 0.000172 0.000112 0.00017 0.000371 0.000375 0.000467 

7.59E-07 U 6.61E-06 J 6.01E-06 Z 5.5E-06 Z 4.37E-06 J 6.07E-06 J 1.32E-05 Z 1.29E-05 Z 1.79E-05 J
6.05E-06 J 2.31E-05 J 2.43E-05 J 2.26E-05 J 1.21E-05 Z 2.2E-05 J 5.11E-05 5.16E-05 6.22E-05 
2.61E-05 J 9.04E-05 0.0001 0.000101 6.37E-05 9.7E-05 0.00021 0.000212 0.000267 
1.14E-05 J 3.78E-05 Z 4.07E-05 3.36E-05 Z 2.15E-05 Z 3.78E-05 J 8.74E-05 9.05E-05 0.000112 
2.61E-05 J 8.15E-05 8.02E-05 7.65E-05 4.9E-05 7.39E-05 0.000181 0.000198 0.000223 
0.000388 0.000673 0.000408 0.000519 0.000516 0.000451 0.000999 0.000952 0.00102 
0.000111 0.000316 0.00037 0.00033 0.000237 0.000357 0.000771 0.000728 0.000967 

7.59E-07 U 1.27E-06 U 1.01E-06 U 1.6E-06 Z 1.17E-06 U 8.97E-07 U 4.15E-06 Z 2.23E-06 U 4.07E-06 Z
7.38E-07 U 1.24E-06 U 1.42E-06 Z 9.05E-07 U 1.13E-06 U 9.54E-07 Z 4.21E-06 Z 3.06E-06 Z 5.57E-06 Z
3.48E-05 J 0.000122 0.000128 0.000117 7.7E-05 0.000121 0.000263 0.000276 0.000341 
6.26E-07 U 1.05E-06 U 8.35E-07 U 7.68E-07 U 9.62E-07 U 7.41E-07 U 3.18E-06 Z 1.84E-06 U 4.77E-06 J
3.48E-05 J 0.000122 0.000128 0.000117 7.7E-05 0.000121 0.000263 0.000276 0.000341 
6.08E-07 U 1.02E-06 U 8.11E-07 U 7.46E-07 U 9.34E-07 U 7.19E-07 U 1.04E-06 U 1.79E-06 U 1.49E-06 U
7.29E-05 0.000231 0.000233 0.000215 0.000143 0.000214 0.000526 0.000526 0.000649 

5.48E-07 U 8.68E-07 U 6.76E-07 U 6.28E-07 U 8.33E-07 U 6.21E-07 U 8.72E-07 U 1.43E-06 U 1.23E-06 U
1.46E-06 J 5.48E-06 J 7.4E-06 J 7.43E-06 J 3.56E-06 J 5.86E-06 J 1.48E-05 J 1.16E-05 Z 1.56E-05 Z
8.35E-05 0.000137 8.23E-05 9.76E-05 0.000104 8.5E-05 0.000196 0.000192 0.000199 
9.7E-06 J 2.72E-05 J 2.92E-05 J 2.59E-05 J 1.9E-05 J 2.64E-05 J 5.8E-05 6.27E-05 8.09E-05 
2.03E-06 J 6.08E-06 J 7.31E-06 Z 6.21E-06 Z 5.08E-06 J 6.18E-06 Z 1.59E-05 J 1.65E-05 J 2.19E-05 J
6.46E-07 U 1.08E-06 U 8.61E-07 U 7.92E-07 U 9.92E-07 U 7.63E-07 U 1.1E-06 U 1.9E-06 U 1.58E-06 U
0.000111 0.000316 0.00037 0.00033 0.000237 0.000357 0.000771 0.000728 0.000967 
2.69E-05 J 8.79E-05 0.000109 9.76E-05 5.58E-05 0.000103 0.000218 0.000218 J 0.000305 J
1.05E-05 J 3.76E-05 J 4.53E-05 3.7E-05 J 2.24E-05 J 4.02E-05 8.89E-05 9.64E-05 0.000141 
1.18E-05 Z 4.1E-05 5.56E-05 4.78E-05 3.05E-05 J 4.5E-05 0.000102 9.61E-05 0.000132 
5.41E-07 U 3.32E-06 Z 3.42E-06 Z 3.6E-06 Z 7.89E-07 U 3.21E-06 Z 7.3E-06 J 5E-06 Z 8.92E-06 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

12F-T014 12F-T014 12F-T102 12F-T102 12F-T102 12F-T102 12F-TTR1 12F-TTR1 12F-TTR1
12F-CE03-T014 12F-CE04-T014 12F-CE01-T102 12F-CE02-T102 12F-CE03-T102 12F-CE04-T102 12F-CE01-TTR1 12F-CE02-TTR1 12F-CE02-TTR1

2.98 2.99 2.92 2.91 3.05 2.94 3.15 3.05 3.05
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.22 10.21 10.21 10.21 3.04 4.63 4.63

12F-CE03-T014-AS 12F-CE04-T014-AS 12F-CE01-T102-AS 12F-CE02-T102-AS 12F-CE03-T102-AS 12F-CE04-T102-AS 12F-CE01-TTR1-AS 12F-CE02-TTR1-AS 12F-CE02-TTR1-AT
6/5/2012 6/5/2012 6/4/2012 6/4/2012 6/4/2012 6/4/2012 6/5/2012 6/5/2012 6/5/2012

N N N N N N N N FD

3.11E-05 J 9.44E-05 Z 0.000132 0.000116 8.11E-05 0.000122 0.000253 0.000237 J 0.000324 J
3.11E-05 J 9.44E-05 Z 0.000132 0.000116 8.11E-05 0.000122 0.000253 0.000237 J 0.000324 J
1.84E-06 J 4.81E-06 U 4.05E-06 U 4.19E-06 U 3.5E-06 U 4.37E-06 U 8E-06 U 6.82E-06 U 9.17E-06 U
0.000485 0.000889 0.000662 0.000726 0.000621 0.000723 0.00148 0.00153 0.00158 
2.53E-06 Z 1.09E-05 J 1.33E-05 J 1.09E-05 J 8.56E-06 J 9.69E-06 Z 2.71E-05 J 2.68E-05 J 3.34E-05 J
3.53E-06 J 1.52E-05 J 1.51E-05 Z 1.31E-05 J 6.59E-06 Z 1.41E-05 J 3.09E-05 J 3.14E-05 J 3.98E-05 
8.21E-06 Z 3.04E-05 J 3.89E-05 3.21E-05 J 1.88E-05 J 3.55E-05 J 6.77E-05 6.34E-05 8.28E-05 
1.85E-05 J 6.24E-05 9.01E-05 6.88E-05 4.52E-05 7.31E-05 0.000158 0.000143 0.000181 
5.62E-07 U 8.4E-07 U 6.15E-07 U 5.2E-07 U 8.2E-07 U 5.36E-07 U 8.98E-07 U 1.63E-06 U 1.37E-06 U
5.37E-07 U 5.51E-06 Z 6.16E-06 J 2.78E-06 Z 2.86E-06 Z 4.28E-06 Z 9.96E-06 Z 1.37E-05 J 1.79E-05 Z
1.92E-05 J 7.06E-05 0.000113 9.43E-05 5.33E-05 9.98E-05 0.00019 0.000172 0.000196 Z
2.99E-06 J 8.85E-06 J 9.79E-06 J 9.18E-06 J 4.73E-06 Z 8.49E-06 J 1.98E-05 J 1.79E-05 Z 2.6E-05 J
7.38E-06 J 2.4E-05 J 4.49E-05 3.64E-05 J 1.8E-05 J 3.65E-05 J 6.89E-05 5.5E-05 6.91E-05 
7.64E-05 0.000223 0.000186 0.0002 0.000178 0.000215 0.000372 0.000382 0.000431 
0.000105 0.000209 0.000166 0.000181 0.000155 0.000181 0.000349 0.000354 0.000384 

7.62E-07 U 8.31E-07 U 6.05E-07 U 1.24E-06 Z 7.53E-07 U 5.04E-07 U 7.95E-07 U 1.4E-06 U 1.11E-06 U
6.05E-06 J 1.19E-05 J 8.23E-06 J 1.01E-05 Z 8.88E-06 J 9.88E-06 J 1.71E-05 J 1.56E-05 J 2.04E-05 J
6.17E-05 0.00011 7.36E-05 7.22E-05 7.14E-05 7.66E-05 0.000181 0.000194 0.000196 
9.58E-05 0.000171 0.000113 0.000123 0.000113 0.000123 0.000262 0.000277 0.000292 
4.88E-05 8.81E-05 4.34E-05 5.04E-05 5.33E-05 4.63E-05 0.000113 0.000117 0.000121 
0.000485 0.000889 0.000662 0.000726 0.000621 0.000723 0.00148 0.00153 0.00158 
9.58E-05 0.000171 0.000113 0.000123 0.000113 0.000123 0.000262 0.000277 0.000292 

2.58E-06 Z 7.66E-06 U 6.55E-06 U 7.23E-06 U 6.79E-06 U 7.71E-06 U 1.27E-05 J 1.41E-05 J 1.56E-05 Z
0.000388 0.000673 0.000408 0.000519 0.000516 0.000451 0.000999 0.000952 0.00102 
0.000394 0.000723 0.000492 0.000565 0.000502 0.000554 0.00114 0.00118 0.00125 
0.000148 0.000258 0.000161 0.000197 0.000192 0.000176 0.00038 0.000387 0.000385 
7.64E-05 0.000223 0.000186 0.0002 0.000178 0.000215 0.000372 0.000382 0.000431 

3.14E-06 Z 6.74E-06 J 3.56E-06 Z 4.75E-06 J 4E-06 J 4.94E-06 Z 1.22E-05 J 9.57E-06 J 1.08E-05 Z
4.61E-06 J 1.87E-05 J 1.37E-05 J 1.37E-05 J 1.12E-05 J 2.29E-05 J 3.09E-05 J 3.12E-05 J 3E-05 J
7.45E-07 U 8.13E-07 U 5.92E-07 U 1.48E-06 Z 1.54E-06 Z 4.93E-07 U 7.77E-07 U 2.22E-06 J 1.08E-06 U
7.17E-05 0.000171 0.000144 0.00015 0.000117 0.000152 0.000282 0.000293 0.000322 

7.86E-07 U 8.57E-07 U 6.25E-07 U 1.41E-06 Z 7.77E-07 U 5.2E-07 U 3.13E-06 J 1.45E-06 U 1.14E-06 U
1.92E-06 Z 5.21E-06 Z 4.1E-06 J 5.95E-06 J 4.82E-06 J 3.97E-06 Z 8.45E-06 Z 1.05E-05 J 9.41E-06 J
0.000196 0.000268 0.000163 0.000195 0.00021 0.000175 0.000331 0.000348 0.000344 
0.000225 0.000469 0.000355 0.000369 0.000308 0.000359 0.000776 0.000828 0.000884 
0.000225 0.000469 0.000355 0.000369 0.000308 0.000359 0.000776 0.000828 0.000884 
0.000109 0.000226 0.000164 0.00018 0.000144 0.00018 0.000361 0.000396 0.000433 
1.53E-05 J 3.14E-05 J 2.32E-05 Z 2.21E-05 Z 2.05E-05 J 2.84E-05 J 5.23E-05 5.61E-05 5.49E-05 Z
0.000495 0.00102 0.000701 0.000739 0.000643 0.000762 0.00182 0.00195 0.00209 
0.000163 0.00036 0.00019 0.000211 0.000218 0.000211 0.000632 0.000676 0.000715 
3.35E-05 J 6.46E-05 5.04E-05 5.44E-05 5.09E-05 5.41E-05 0.00011 0.000119 0.000123 
0.000495 0.00102 0.000701 0.000739 0.000643 0.000762 0.00182 0.00195 0.00209 
6.76E-05 0.000143 0.000113 0.000121 9.84E-05 0.000126 0.000245 0.000268 0.000283 
0.000297 0.000594 0.000414 0.000431 0.000366 0.000448 0.00102 0.00113 0.00117 

2.86E-06 U 2.28E-06 U 2.04E-06 Z 1.95E-06 Z 1.54E-06 Z 2.22E-06 Z 1.65E-06 U 7.58E-06 U 4.22E-06 U
0.000112 0.000218 0.000122 0.00013 0.000131 0.000131 0.000344 0.00038 0.000392 
0.000163 0.00036 0.00019 0.000211 0.000218 0.000211 0.000632 0.000676 0.000715 
0.000486 0.000937 0.000709 0.000716 0.000605 0.000733 0.00152 0.00166 0.00175 
0.000112 0.000218 0.000122 0.00013 0.000131 0.000131 0.000344 0.00038 0.000392 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

12F-T014 12F-T014 12F-T102 12F-T102 12F-T102 12F-T102 12F-TTR1 12F-TTR1 12F-TTR1
12F-CE03-T014 12F-CE04-T014 12F-CE01-T102 12F-CE02-T102 12F-CE03-T102 12F-CE04-T102 12F-CE01-TTR1 12F-CE02-TTR1 12F-CE02-TTR1

2.98 2.99 2.92 2.91 3.05 2.94 3.15 3.05 3.05
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.22 10.21 10.21 10.21 3.04 4.63 4.63

12F-CE03-T014-AS 12F-CE04-T014-AS 12F-CE01-T102-AS 12F-CE02-T102-AS 12F-CE03-T102-AS 12F-CE04-T102-AS 12F-CE01-TTR1-AS 12F-CE02-TTR1-AS 12F-CE02-TTR1-AT
6/5/2012 6/5/2012 6/4/2012 6/4/2012 6/4/2012 6/4/2012 6/5/2012 6/5/2012 6/5/2012

N N N N N N N N FD

1.55E-05 Z 4.02E-05 1.15E-05 J 1.47E-05 J 1.83E-05 J 1.36E-05 J 7.36E-05 7.1E-05 7.58E-05 
6.78E-06 J 1.34E-05 Z 1.4E-05 Z 1.76E-05 J 1.03E-05 Z 1.41E-05 Z 2.67E-05 Z 3.23E-05 Z 2.95E-05 Z
0.000122 0.000264 0.000234 0.00023 0.000178 0.000239 0.000497 0.000526 0.000528 

8.36E-07 U 4.9E-06 J 4.46E-06 J 4.27E-06 J 2.71E-06 Z 3.88E-06 Z 7.93E-06 J 9.52E-06 Z 7.55E-06 Z
1.83E-06 J 2.16E-06 Z 2.05E-06 Z 1.94E-06 Z 2.09E-06 Z 1.81E-06 Z 6.99E-06 J 6.44E-06 J 2.35E-06 Z
3.61E-05 J 7.9E-05 5.88E-05 6.35E-05 5.21E-05 6.33E-05 0.000126 0.000142 0.000147 
1.26E-05 U 4.28E-05 Z 3.59E-05 Z 3.79E-05 J 3.66E-05 Z 3.75E-05 J 7.2E-05 8.47E-05 8.55E-05 Z
4.34E-05 0.000101 9.61E-05 8.99E-05 6.88E-05 9.48E-05 0.000188 0.0002 0.000205 
0.000444 0.000985 0.000861 0.000864 0.000642 0.000874 0.00183 0.00197 0.00208 
3.61E-05 J 7.9E-05 5.88E-05 6.35E-05 5.21E-05 6.33E-05 0.000126 0.000142 0.000147 
1.1E-05 J 2.33E-05 Z 2.44E-05 J 2.14E-05 J 1.82E-05 J 2.34E-05 J 4.77E-05 5.21E-05 5.14E-05 
0.000152 0.00031 0.000254 0.000261 0.000211 0.000263 0.000516 0.000556 0.000585 
0.000495 0.00102 0.000701 0.000739 0.000643 0.000762 0.00182 0.00195 0.00209 
0.000269 0.00059 0.000522 0.000511 0.000376 0.000522 0.0011 0.00119 0.00126 
8.65E-06 Z 2.04E-05 Z 2.13E-05 J 1.98E-05 J 1.55E-05 J 1.9E-05 J 3.58E-05 Z 4.66E-05 4.65E-05 
3.94E-06 Z 7.51E-06 Z 7.89E-06 U 8.47E-06 U 5.22E-06 U 8.18E-06 U 1.87E-05 J 1.62E-05 J 1.79E-05 J
0.000297 0.000594 0.000414 0.000431 0.000366 0.000448 0.00102 0.00113 0.00117 

5.28E-06 U 7.95E-06 U 9.34E-06 U 1.13E-05 U 9.76E-06 U 1.17E-05 U 7.53E-06 U 1.09E-05 U 1.09E-05 U
0.000444 0.000985 0.000861 0.000864 0.000642 0.000874 0.00183 0.00197 0.00208 
0.000225 0.000469 0.000355 0.000369 0.000308 0.000359 0.000776 0.000828 0.000884 
3.2E-06 Z 1.17E-05 J 7.45E-06 J 7.45E-06 J 4.87E-06 Z 9.02E-06 J 1.63E-05 J 2.22E-05 J 1.97E-05 J
1.53E-05 J 3.14E-05 J 2.32E-05 Z 2.21E-05 Z 2.05E-05 J 2.84E-05 J 5.23E-05 5.61E-05 5.49E-05 Z
0.000444 0.000985 0.000861 0.000864 0.000642 0.000874 0.00183 0.00197 0.00208 
3.61E-05 J 7.9E-05 5.88E-05 6.35E-05 5.21E-05 6.33E-05 0.000126 0.000142 0.000147 
0.000444 0.000985 0.000861 0.000864 0.000642 0.000874 0.00183 0.00197 0.00208 
2.02E-05 J 5.89E-05 5.66E-05 5.4E-05 3.83E-05 J 5.16E-05 0.000103 0.000125 0.000124 
8.64E-07 U 1.2E-06 U 7.87E-07 U 9.12E-07 U 1.14E-06 U 7.49E-07 U 1.08E-06 U 1.87E-06 U 1.66E-06 U
2.78E-06 J 7.01E-06 J 5.78E-06 J 4.43E-06 Z 6.27E-06 J 6.76E-06 J 1.3E-05 J 9.36E-06 Z 1.47E-05 J
5.75E-05 Z 0.000159 0.000103 0.000109 0.000118 0.000111 0.000196 0.000226 0.000239 
7.4E-07 U 1.03E-06 U 6.75E-07 U 7.81E-07 U 9.73E-07 U 6.41E-07 U 9.26E-07 U 1.61E-06 U 1.43E-06 U
7.78E-07 U 1.82E-06 Z 2.2E-06 Z 2.68E-06 J 1.01E-06 U 1.53E-06 Z 2.85E-06 Z 2.14E-06 Z 2.95E-06 Z
2.97E-05 J 8.04E-05 8.32E-05 9.16E-05 6.03E-05 8.32E-05 0.000161 0.000154 Z 0.000178 
0.000171 0.000411 0.000343 0.000356 0.000258 0.000359 0.000905 0.000823 0.000907 
7.94E-05 0.000185 0.000158 0.000163 0.000119 0.000162 0.000356 0.000332 0.000367 
4.37E-05 0.000113 0.000109 0.000106 7E-05 0.000108 0.000233 0.000215 0.000237 

0.000168 Z 0.000397 Z 0.000369 0.000379 0.000273 0.0004 0.000844 0.000779 0.000846 
0.000168 Z 0.000397 Z 0.000369 0.000379 0.000273 0.0004 0.000844 0.000779 0.000846 
4.91E-05 0.000126 9.83E-05 0.000104 7.66E-05 0.0001 0.000241 0.00023 0.000254 
3.94E-06 J 1.19E-05 J 1.22E-05 J 1.01E-05 J 7.48E-06 J 1.07E-05 J 2.08E-05 Z 2.35E-05 J 2.55E-05 J
7.38E-06 U 1.44E-05 Z 8.21E-06 U 8.61E-06 U 8.29E-06 U 9.26E-06 U 1.31E-05 Z 1.95E-05 Z 1.74E-05 Z
0.000271 0.000615 0.000551 0.000572 0.000401 0.000584 0.00135 0.00124 0.00136 
4.91E-05 0.000126 9.83E-05 0.000104 7.66E-05 0.0001 0.000241 0.00023 0.000254 
4.28E-05 0.000116 0.000102 0.000102 7.56E-05 0.000108 0.000234 0.00024 0.000252 
1.91E-05 J 5.73E-05 2.59E-05 J 3.57E-05 J 2.8E-05 Z 3.27E-05 Z 0.000134 0.000103 Z 0.000143 Z
5.37E-06 J 1.5E-05 Z 7.25E-06 Z 7.9E-06 Z 9.41E-06 J 1.04E-05 J 3.07E-05 Z 3.57E-05 J 4.14E-05 
0.000243 0.000508 0.000446 0.000476 0.000332 0.00046 0.00102 0.000984 0.00105 
4.04E-06 J 9.81E-06 Z 6.12E-06 Z 8.5E-06 J 5.8E-06 Z 7.99E-06 Z 2.47E-05 J 2.13E-05 Z 2.39E-05 J
0.000168 Z 0.000397 Z 0.000369 0.000379 0.000273 0.0004 0.000844 0.000779 0.000846 
1.79E-05 J 5.16E-05 3.49E-05 J 3.68E-05 J 2.8E-05 J 2.94E-05 Z 0.000101 9.87E-05 0.000113 
0.000171 0.000411 0.000343 0.000356 0.000258 0.000359 0.000905 0.000823 0.000907 
1.87E-05 J 6.39E-05 9.58E-05 8.63E-05 3.98E-05 Z 8.33E-05 0.000158 0.000135 0.000171 
0.00912 0.0208 0.0181 0.0182 0.0138 0.0183 0.0393 0.0404 0.0443 
0.00873 0.0199 0.0171 0.0173 0.0132 0.0173 0.0375 0.0386 0.0422 
6.82E-08 4.11E-07 4.65E-07 3.44E-07 2.03E-07 3.18E-07 6.68E-07 3.12E-07 6.44E-07 
6.95E-08 4.11E-07 4.65E-07 3.44E-07 2.03E-07 3.18E-07 6.68E-07 5.79E-07 (e)
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

12F-T014 12F-T014 12F-T102 12F-T102 12F-T102 12F-T102 12F-TTR1 12F-TTR1 12F-TTR1
12F-CE03-T014 12F-CE04-T014 12F-CE01-T102 12F-CE02-T102 12F-CE03-T102 12F-CE04-T102 12F-CE01-TTR1 12F-CE02-TTR1 12F-CE02-TTR1

2.98 2.99 2.92 2.91 3.05 2.94 3.15 3.05 3.05
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.22 10.21 10.21 10.21 3.04 4.63 4.63

12F-CE03-T014-AS 12F-CE04-T014-AS 12F-CE01-T102-AS 12F-CE02-T102-AS 12F-CE03-T102-AS 12F-CE04-T102-AS 12F-CE01-TTR1-AS 12F-CE02-TTR1-AS 12F-CE02-TTR1-AT
6/5/2012 6/5/2012 6/4/2012 6/4/2012 6/4/2012 6/4/2012 6/5/2012 6/5/2012 6/5/2012

N N N N N N N N FD

1.48E-05 Z 3.88E-05 J 2.62E-05 U 3.08E-05 U 3.2E-05 Z 2.78E-05 U 6.34E-05 7.31E-05 Z 8.22E-05 Z
0.000455 Z 0.000849 Z 0.000555 Z 0.000613 Z 0.000612 Z 0.000606 Z 0.00114 Z 0.00126 Z 0.0013 Z
0.0023 Z 0.00428 Z 0.00294 Z 0.00338 Z 0.00311 Z 0.00323 Z 0.0067 Z 0.0068 0.00715 Z
0.00314 Z 0.00658 Z 0.00502 Z 0.00515 Z 0.00423 Z 0.00524 Z 0.0115 Z 0.0124 Z 0.0131 Z
0.00174 Z 0.0042 Z 0.00386 Z 0.00392 Z 0.00271 Z 0.00401 Z 0.00885 Z 0.00837 Z 0.00913 Z
0.000892 Z 0.00298 Z 0.00344 Z 0.00311 Z 0.00179 Z 0.00312 Z 0.00655 Z 0.00709 Z 0.00787 Z
0.000415 Z 0.00133 Z 0.00145 Z 0.00135 Z 0.000887 Z 0.00138 Z 0.00309 Z 0.00309 Z 0.0039 Z
0.000113 Z 0.000389 Z 0.000508 Z 0.00043 Z 0.000272 Z 0.00045 Z 0.000963 Z 0.000931 Z 0.00127 Z
2.95E-05 J 0.000103 0.000168 0.00014 7.61E-05 Z 0.000145 0.000279 0.000244 Z 0.000291 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12F-TTR1 12F-TTR1 12F-TTR2 12F-TTR2 12F-TTR2 12F-TTR2 12F-TTR2 12G-T000 12G-T000
12F-CE03-TTR1 12F-CE04-TTR1 12F-CE01-TTR2 12F-CE02-TTR2 12F-CE02-TTR2 12F-CE03-TTR2 12F-CE04-TTR2 12G-CE01-T000 12G-CE02-T000

2.99 2.52 3.09 3.04 3.04 3.09 2.89 2.95 3.04
PR PR PR PR PR PR PR PR PR
6.45 4.63 2.21 3.13 3.13 3.99 3.13 -0.06 -0.06

12F-CE03-TTR1-AS 12F-CE04-TTR1-AS 12F-CE01-TTR2-AS 12F-CE02-TTR2-AS 12F-CE02-TTR2-AT 12F-CE03-TTR2-AS 12F-CE04-TTR2-AS 12G-CE01-T000-AS 12G-CE02-T000-AS
6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 8/29/2012 8/29/2012

N N N N FD N N N N

4.72E-05 4.31E-05 3.73E-05 J 3.22E-05 J 3.32E-05 J 3.45E-05 J 3.78E-05 J 9.58E-06 J 6.27E-05 
2.2E-05 Z 2.47E-05 Z 2.11E-05 Z 2.62E-05 Z 2.54E-05 Z 1.72E-05 Z 2.21E-05 J 2.03E-05 J 1.53E-05 Z
0.000105 0.000146 8.81E-05 6.43E-05 5.68E-05 4.84E-05 9.31E-05 Z 1.88E-05 J 1.07E-05 J
0.000839 0.00131 0.000961 0.000606 0.000611 0.000498 0.000945 0.00029 0.000229 
7.14E-05 9.94E-05 6.42E-05 4.49E-05 4.35E-05 Z 3.95E-05 7.38E-05 2.06E-05 Z 1.46E-05 J
4.07E-05 4.94E-05 2.99E-05 J 2.01E-05 J 2.63E-05 J 1.8E-05 Z 3.07E-05 Z 1.11E-05 J 5.41E-06 J
1.53E-05 J 1.62E-05 J 1.05E-05 J 7.91E-06 J 5.11E-06 Z 5.14E-06 Z 1.28E-05 J 1E-06 U 1.09E-06 U
0.000286 0.000455 0.00029 0.000195 0.000191 0.000151 0.0003 7.78E-05 Z 6.52E-05 

1.03E-06 U 1.37E-06 U 8.08E-07 U 1.19E-06 U 1.2E-06 U 8.66E-07 U 1.09E-06 U 5.67E-07 U 5.95E-07 U
5.56E-05 9.76E-05 4.85E-05 Z 4.14E-05 3.72E-05 J 3.35E-05 J 6.43E-05 1.66E-05 J 1.25E-05 Z
2.88E-05 J 4.65E-05 2.46E-05 Z 1.98E-05 Z 2E-05 J 1.62E-05 J 3.14E-05 J 8.65E-06 J 6.81E-06 J
0.000525 0.000819 0.000574 0.000392 0.000387 0.000322 Z 0.000596 Z 0.000184 0.000146 Z
0.000161 0.000185 0.000158 0.000122 Z 0.000117 0.000112 0.00015 9.2E-05 U 7.86E-05 U
0.000932 0.00142 0.00104 0.000686 0.000664 0.000544 0.00103 0.00031 0.00025 
1.7E-06 Z 2.42E-06 Z 9.48E-07 U 1.34E-06 U 1.42E-06 U 9.54E-07 U 2.21E-06 Z 9.41E-07 U 1.02E-06 U

1.18E-06 U 1.47E-06 U 1.03E-06 U 1.45E-06 U 1.54E-06 U 1.04E-06 U 1.35E-06 U 1.02E-06 U 1.11E-06 U
0.000839 0.00131 0.000961 0.000606 0.000611 0.000498 0.000945 0.00029 0.000229 
2.06E-05 J 3.38E-05 J 1.76E-05 J 1.36E-05 J 1.31E-05 J 1.07E-05 J 1.87E-05 J 5.9E-06 J 4.13E-06 Z
0.000932 0.00142 0.00104 0.000686 0.000664 0.000544 0.00103 0.00031 0.00025 
0.000152 0.000235 0.000158 0.000107 Z 0.00011 9.01E-05 0.000171 5.22E-05 4.19E-05 
0.000152 0.000235 0.000158 0.000107 Z 0.00011 9.01E-05 0.000171 5.22E-05 4.19E-05 
0.000703 0.00109 0.000728 0.000478 0.000453 0.000373 0.000731 0.00021 0.000172 
0.000525 0.000819 0.000574 0.000392 0.000387 0.000322 Z 0.000596 Z 0.000184 0.000146 Z
4.91E-05 Z 5.94E-05 Z 4.07E-05 Z 3.62E-05 Z 3.72E-05 Z 3.84E-05 J 5.24E-05 Z 2.07E-05 Z 1.63E-05 Z
6.04E-06 Z 7.58E-06 J 4.57E-06 Z 1.38E-06 U 1.46E-06 U 2.06E-06 Z 6.14E-06 Z 9.69E-07 U 1.05E-06 U
1.13E-06 U 1.41E-06 U 9.83E-07 U 1.39E-06 U 1.47E-06 U 9.89E-07 U 1.29E-06 U 9.76E-07 U 1.06E-06 U
1.3E-05 Z 2.23E-05 Z 8.2E-06 Z 1.12E-05 J 9.66E-06 J 6.56E-06 Z 1.87E-05 J 4.25E-06 Z 3.79E-06 Z
1.8E-05 J 2.14E-05 Z 1.3E-05 Z 1.02E-05 Z 8.23E-06 J 7.92E-06 J 1.13E-05 Z 4.02E-06 Z 5.79E-06 Z
2.88E-05 J 4.65E-05 2.46E-05 Z 1.98E-05 Z 2E-05 J 1.62E-05 J 3.14E-05 J 8.65E-06 J 6.81E-06 J
0.000525 0.000819 0.000574 0.000392 0.000387 0.000322 Z 0.000596 Z 0.000184 0.000146 Z
3.78E-06 J 3.82E-06 Z 2.05E-06 J 1.57E-06 Z 2.37E-06 Z 1.24E-06 Z 3.57E-06 Z 1.08E-06 Z 1.68E-06 Z
1.02E-06 U 1.35E-06 U 7.98E-07 U 1.18E-06 U 1.19E-06 U 8.56E-07 U 1.08E-06 U 5.6E-07 U 5.88E-07 U
0.000133 0.000237 0.000132 8.53E-05 7.56E-05 6.37E-05 0.000139 3.03E-05 J 2.19E-05 Z
0.000979 0.00176 0.00102 0.00058 0.000557 0.000442 0.000971 0.000216 0.00018 
4.91E-05 Z 5.94E-05 Z 4.07E-05 Z 3.62E-05 Z 3.72E-05 Z 3.84E-05 J 5.24E-05 Z 2.07E-05 Z 1.63E-05 Z

5.7E-05 0.00011 4.86E-05 3.71E-05 J 3.87E-05 J 2.73E-05 J 5.75E-05 1.54E-05 J 9.14E-06 Z
9.42E-06 Z 2.44E-05 J 1.08E-05 J 7E-06 Z 7.02E-06 Z 5.74E-06 Z 1.23E-05 J 1.31E-06 U 3.45E-06 Z
0.000292 0.000579 0.000296 0.000192 0.000188 0.000142 0.000302 6.78E-05 6.05E-05 
2.44E-05 J 3.86E-05 J 1.7E-05 J 1.19E-05 Z 1.03E-05 J 7.76E-06 Z 2.12E-05 J 4.72E-06 J 1.24E-06 U
6.51E-05 0.000115 5.11E-05 4.07E-05 3.48E-05 J 2.65E-05 Z 6.13E-05 1.45E-05 J 1.02E-05 J
0.000292 0.000493 0.000337 0.00022 0.000221 0.000167 0.000351 8.22E-05 7.06E-05 
0.00011 0.000178 0.000117 7.79E-05 6.46E-05 Z 5.9E-05 0.000124 3.02E-05 J 2.95E-05 J

3.86E-05 Z 7.28E-05 3.48E-05 J 2.65E-05 J 2.76E-05 J 1.95E-05 J 4.2E-05 8.13E-06 J 5.83E-06 J
0.000979 0.00176 0.00102 0.00058 0.000557 0.000442 0.000971 0.000216 0.00018 
1.88E-05 J 3.84E-05 J 1.51E-05 Z 1.46E-05 Z 1.08E-05 Z 8.46E-06 Z 2.21E-05 J 3.57E-06 Z 2.86E-06 Z
1.66E-06 U 1.83E-06 U 2.22E-06 Z 2.23E-06 Z 2.38E-06 Z 1.35E-06 Z 1.51E-06 U 1.08E-06 U 1.54E-06 U
1.88E-05 J 3.84E-05 J 1.51E-05 Z 1.46E-05 Z 1.08E-05 Z 8.46E-06 Z 2.21E-05 J 3.57E-06 Z 2.86E-06 Z
0.000184 0.000331 0.00017 0.000112 0.000109 8.88E-05 0.000188 3.94E-05 3.1E-05 J

2.22E-06 U 3.11E-06 U 1.56E-06 U 2.63E-06 U 2.45E-06 U 1.48E-06 U 2.31E-06 U 1.26E-06 U 1.3E-06 U
6.51E-05 0.000115 5.11E-05 4.07E-05 3.48E-05 J 2.65E-05 Z 6.13E-05 1.45E-05 J 1.02E-05 J
3.75E-05 J 6.1E-05 3.02E-05 Z 2.52E-05 J 2.32E-05 Z 1.94E-05 J 3.75E-05 J 8.7E-06 J 7.03E-06 Z
1.19E-06 U 1.43E-06 U 9.73E-07 U 1.68E-06 U 1.55E-06 U 9.48E-07 U 1.47E-06 U 1.13E-06 U 1.13E-06 U
0.000159 0.00029 0.000157 0.000104 9.32E-05 7.62E-05 0.000165 3.01E-05 Z 3.1E-05 J
0.000999 0.00158 0.000925 0.000574 0.000539 0.000388 0.00084 0.000204 0.000174 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

12F-TTR1 12F-TTR1 12F-TTR2 12F-TTR2 12F-TTR2 12F-TTR2 12F-TTR2 12G-T000 12G-T000
12F-CE03-TTR1 12F-CE04-TTR1 12F-CE01-TTR2 12F-CE02-TTR2 12F-CE02-TTR2 12F-CE03-TTR2 12F-CE04-TTR2 12G-CE01-T000 12G-CE02-T000

2.99 2.52 3.09 3.04 3.04 3.09 2.89 2.95 3.04
PR PR PR PR PR PR PR PR PR
6.45 4.63 2.21 3.13 3.13 3.99 3.13 -0.06 -0.06

12F-CE03-TTR1-AS 12F-CE04-TTR1-AS 12F-CE01-TTR2-AS 12F-CE02-TTR2-AS 12F-CE02-TTR2-AT 12F-CE03-TTR2-AS 12F-CE04-TTR2-AS 12G-CE01-T000-AS 12G-CE02-T000-AS
6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 8/29/2012 8/29/2012

N N N N FD N N N N

4.39E-06 Z 8.11E-06 J 1.36E-06 U 2.35E-06 U 2.17E-06 U 2.64E-06 Z 2.05E-06 U 1.58E-06 U 1.58E-06 U
0.000999 0.00158 0.000925 0.000574 0.000539 0.000388 0.00084 0.000204 0.000174 
0.00021 0.000276 0.00022 0.000176 0.00017 0.000153 0.000222 0.000115 9.95E-05 

3.64E-06 Z 5.21E-06 Z 3.67E-06 Z 1.64E-06 U 1.51E-06 U 3.09E-06 J 5.44E-06 Z 1.1E-06 U 1.1E-06 U
0.000292 0.000493 0.000337 0.00022 0.000221 0.000167 0.000351 8.22E-05 7.06E-05 
3.27E-06 Z 5.56E-06 J 2.07E-06 Z 1.67E-06 U 1.54E-06 U 9.42E-07 U 3.94E-06 Z 1.12E-06 U 1.12E-06 U
0.000862 0.00159 0.000911 0.000533 0.0005 0.000407 0.000887 0.000208 0.000166 
2.83E-05 Z 3.98E-05 Z 2.64E-05 J 2.15E-05 J 1.39E-05 Z 1.6E-05 J 3.51E-05 J 5.91E-06 Z 6.97E-06 Z
9.39E-06 J 1.36E-05 J 9.93E-06 Z 7.41E-06 J 8.05E-06 J 3.9E-06 Z 1.21E-05 J 1.07E-06 U 1.07E-06 U
8.62E-05 0.00015 8.21E-05 5.9E-05 5.51E-05 4.65E-05 9.5E-05 2E-05 J 1.44E-05 Z
8.62E-05 0.00015 8.21E-05 5.9E-05 5.51E-05 4.65E-05 9.5E-05 2E-05 J 1.44E-05 Z
9.22E-05 0.000168 8.75E-05 6.07E-05 5.62E-05 4.05E-05 9.26E-05 1.85E-05 Z 1.73E-05 J

8.62E-06 Z 1.97E-05 J 8.73E-06 Z 4.96E-06 Z 6.4E-06 J 4.3E-06 J 9.51E-06 Z 8.35E-07 U 8.67E-07 U
0.000311 0.000372 0.000332 0.000271 0.000256 0.000234 0.000311 0.000146 9.76E-05 Z
0.000979 0.00176 0.00102 0.00058 0.000557 0.000442 0.000971 0.000216 0.00018 

1.47E-06 U 2.06E-06 U 1.03E-06 U 1.74E-06 U 1.62E-06 U 9.82E-07 U 1.53E-06 U 8.31E-07 U 8.62E-07 U
5.58E-06 Z 1.62E-05 J 5.94E-06 Z 6.24E-06 Z 5.62E-06 Z 2.83E-06 Z 7.77E-06 Z 1.54E-06 Z 8.56E-07 U
0.000979 0.00176 0.00102 0.00058 0.000557 0.000442 0.000971 0.000216 0.00018 
6.99E-05 0.000113 Z 6.44E-05 4.15E-05 4.08E-05 3.03E-05 J 6.96E-05 1.37E-05 J 1.26E-05 J

1.61E-06 U 2.26E-06 U 1.13E-06 U 1.91E-06 U 1.78E-06 U 1.08E-06 U 1.68E-06 U 9.14E-07 U 9.48E-07 U
0.000133 0.000237 0.000132 8.53E-05 7.56E-05 6.37E-05 0.000139 3.03E-05 J 2.19E-05 Z
3.27E-05 J 5.15E-05 2.93E-05 J 2.05E-05 J 1.57E-05 Z 1.53E-05 J 3.47E-05 J 8.25E-06 J 4.51E-06 Z
0.000862 0.00159 0.000911 0.000533 0.0005 0.000407 0.000887 0.000208 0.000166 

1.16E-06 U 8.01E-06 Z 2.54E-06 Z 1.3E-06 U 1.28E-06 U 1.81E-06 Z 4.9E-06 J 6.16E-07 U 6.24E-07 U
0.00042 0.000513 0.000453 0.000349 0.000342 0.000309 0.000433 0.000186 0.000143 
0.000218 0.000413 0.000236 0.000154 0.00014 0.000112 0.000247 4.92E-05 3.67E-05 J
7.38E-05 0.000123 7.62E-05 4.6E-05 4.7E-05 3.74E-05 J 7.7E-05 1.72E-05 J 1.11E-05 Z
4.07E-05 7.03E-05 3.5E-05 Z 2.8E-05 J 2.44E-05 J 2.19E-05 Z 4.26E-05 9.52E-06 J 5.24E-06 J
7.38E-05 0.000123 7.62E-05 4.6E-05 4.7E-05 3.74E-05 J 7.7E-05 1.72E-05 J 1.11E-05 Z
0.000234 0.000416 0.000273 0.000163 0.000152 0.000123 0.00026 4.42E-05 Z 4.14E-05 
8.57E-06 Z 1.91E-05 J 7.33E-06 Z 5.76E-06 Z 5.32E-06 Z 4.3E-06 Z 8.76E-06 J 9.04E-07 U 1.11E-06 U
3.45E-05 J 5.89E-05 3.33E-05 J 2.17E-05 J 1.77E-05 Z 1.69E-05 J 3.58E-05 J 7.89E-06 J 6.04E-06 J
0.000143 0.000227 0.000153 0.0001 7.52E-05 7.31E-05 0.000151 2.98E-05 J 2.2E-05 Z

6E-05 9.99E-05 6.46E-05 4.26E-05 3.4E-05 J 3.17E-05 J 6.41E-05 1.33E-05 J 1.1E-05 J
0.00012 0.000202 0.000131 7.73E-05 7.74E-05 6.2E-05 0.000122 2.69E-05 J 2.7E-05 J
0.000835 0.00101 0.000879 0.000698 0.00067 0.000634 0.000822 0.000362 0.000297 
0.000486 0.000827 0.000588 0.000352 0.000307 0.000269 0.000557 0.000113 8.75E-05 

1.28E-06 U 3.26E-06 Z 1.08E-06 U 1.7E-06 U 1.56E-06 U 9.68E-07 U 2.91E-06 J 9.04E-07 U 1.11E-06 U
1.25E-06 U 8.46E-06 J 1.05E-06 U 1.65E-06 U 1.51E-06 U 9.41E-07 U 1.41E-06 U 8.78E-07 U 1.08E-06 U
0.000174 0.000303 0.000201 0.000124 0.000119 9.36E-05 0.000205 3.87E-05 3.26E-05 J

1.06E-06 U 3.57E-06 J 2.47E-06 J 1.4E-06 U 1.29E-06 U 7.99E-07 U 2.25E-06 Z 7.46E-07 U 9.2E-07 U
0.000174 0.000303 0.000201 0.000124 0.000119 9.36E-05 0.000205 3.87E-05 3.26E-05 J

1.03E-06 U 1.32E-06 U 8.63E-07 U 1.36E-06 U 1.25E-06 U 7.76E-07 U 1.16E-06 U 7.24E-07 U 8.93E-07 U
0.000344 0.000564 0.000391 0.000242 0.000215 0.00018 0.00036 8.07E-05 6.89E-05 

8.74E-07 U 1.06E-06 U 7.33E-07 U 1.18E-06 U 1.08E-06 U 6.95E-07 U 1.02E-06 U 6.46E-07 U 8.03E-07 U
8.77E-06 J 1.37E-05 J 5.47E-06 Z 5.2E-06 Z 4.4E-06 Z 4.22E-06 Z 8.33E-06 Z 2.09E-06 Z 9.26E-07 Z
0.000174 0.000197 0.000174 0.000164 0.000155 0.00014 0.000179 9.48E-05 6.54E-05 
3.8E-05 J 6.44E-05 4.12E-05 2.27E-05 Z 2.33E-05 Z 2.21E-05 Z 4.45E-05 9.8E-06 J 8.2E-06 J

8.95E-06 Z 1.34E-05 Z 9.61E-06 J 6.72E-06 J 6.52E-06 Z 5.48E-06 J 1.04E-05 J 1.86E-06 Z 8.49E-07 U
1.09E-06 U 1.4E-06 U 9.16E-07 U 1.44E-06 U 1.32E-06 U 8.24E-07 U 1.23E-06 U 7.69E-07 U 9.48E-07 U
0.000486 0.000827 0.000588 0.000352 0.000307 0.000269 0.000557 0.000113 8.75E-05 
0.000141 0.000256 0.000142 9.22E-05 7.57E-05 6.94E-05 0.000145 2.73E-05 Z 1.8E-05 J
5.85E-05 0.000107 5.47E-05 3.51E-05 J 3.46E-05 J 2.67E-05 J 5.85E-05 1.04E-05 J 5.81E-06 Z
6.23E-05 0.000109 6.55E-05 4.88E-05 3.86E-05 Z 3.57E-05 J 6.44E-05 Z 1.45E-05 J 1.27E-05 J
6.01E-06 J 8.4E-06 Z 4.85E-06 J 3.81E-06 Z 1.13E-06 U 2.38E-06 J 5.98E-06 J 5.22E-07 U 6.41E-07 U
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

12F-TTR1 12F-TTR1 12F-TTR2 12F-TTR2 12F-TTR2 12F-TTR2 12F-TTR2 12G-T000 12G-T000
12F-CE03-TTR1 12F-CE04-TTR1 12F-CE01-TTR2 12F-CE02-TTR2 12F-CE02-TTR2 12F-CE03-TTR2 12F-CE04-TTR2 12G-CE01-T000 12G-CE02-T000

2.99 2.52 3.09 3.04 3.04 3.09 2.89 2.95 3.04
PR PR PR PR PR PR PR PR PR
6.45 4.63 2.21 3.13 3.13 3.99 3.13 -0.06 -0.06

12F-CE03-TTR1-AS 12F-CE04-TTR1-AS 12F-CE01-TTR2-AS 12F-CE02-TTR2-AS 12F-CE02-TTR2-AT 12F-CE03-TTR2-AS 12F-CE04-TTR2-AS 12G-CE01-T000-AS 12G-CE02-T000-AS
6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 8/29/2012 8/29/2012

N N N N FD N N N N

0.000164 0.00026 0.000175 0.000111 8.98E-05 Z 8.97E-05 0.000187 3.11E-05 Z 2.54E-05 J
0.000164 0.00026 0.000175 0.000111 8.98E-05 Z 8.97E-05 0.000187 3.11E-05 Z 2.54E-05 J

6.54E-06 U 6.11E-06 U 5.35E-06 J 4.45E-06 U 4.48E-07 U 5.88E-06 U 5.55E-06 U 2.19E-06 U 3.71E-06 U
0.00118 0.00159 0.00123 0.000928 0.000882 0.00079 0.0012 0.000489 0.000393 

1.79E-05 J 2.77E-05 Z 1.61E-05 J 1.2E-05 J 7.56E-06 Z 1.01E-05 J 1.77E-05 J 5.12E-07 U 6.3E-07 U
1.89E-05 J 3.21E-05 Z 1.88E-05 J 1.18E-05 J 9.74E-06 Z 8.58E-06 J 2.32E-05 J 2.74E-06 Z 2.41E-06 Z
4.17E-05 7.25E-05 4.12E-05 2.86E-05 J 2.56E-05 J 2.16E-05 J 4.76E-05 8.28E-06 Z 8.48E-06 J
9.09E-05 0.000162 9.94E-05 7.12E-05 5.97E-05 4.86E-05 0.000107 2.03E-05 J 1.41E-05 Z

8.42E-07 U 1.26E-06 U 7.43E-07 U 1.32E-06 U 1.17E-06 U 6.69E-07 U 1E-06 U 5.42E-07 U 6.67E-07 U
7.65E-06 J 1.26E-05 Z 6.21E-06 Z 4.46E-06 Z 5.83E-06 Z 4.77E-06 J 6.87E-06 Z 1.13E-06 Z 4.09E-07 U
0.000114 0.000192 0.000101 6.83E-05 6.36E-05 5.25E-05 0.000107 Z 2.71E-05 J 1.97E-05 J
9.89E-06 Z 1.99E-05 J 9.08E-06 Z 5.92E-06 Z 4.74E-06 Z 5.8E-06 J 1.06E-05 Z 2.6E-06 J 1.25E-06 Z
3.76E-05 J 6.93E-05 3.66E-05 J 2.7E-05 J 2.3E-05 J 2.02E-05 J 4.07E-05 8.98E-06 Z 8.05E-06 J
0.000327 0.000404 0.000297 0.000231 0.000226 0.000196 0.00031 5.85E-05 4.59E-05 
0.000288 0.000375 0.000294 0.000226 0.000219 0.000187 0.00028 0.000108 8.06E-05 

8.88E-07 U 9.96E-07 U 5.9E-07 U 1.15E-06 U 1.17E-06 U 8.16E-07 U 9.93E-07 U 5.79E-07 U 6.15E-07 U
1.43E-05 J 1.75E-05 J 1.41E-05 J 7.74E-06 Z 7.34E-06 Z 9.75E-06 Z 1.37E-05 Z 7E-06 J 7.19E-06 J
0.000148 0.0002 0.000151 0.000117 0.000117 0.0001 0.000156 5.01E-05 4.02E-05 
0.000213 0.000292 0.000225 0.000174 0.000167 0.000153 0.000215 8.86E-05 6.52E-05 
9.81E-05 0.000114 0.000101 8.78E-05 7.8E-05 7.45E-05 0.000102 4.9E-05 4.59E-05 
0.00118 0.00159 0.00123 0.000928 0.000882 0.00079 0.0012 0.000489 0.000393 
0.000213 0.000292 0.000225 0.000174 0.000167 0.000153 0.000215 8.86E-05 6.52E-05 
1.09E-05 J 1.41E-05 J 9.18E-06 J 7.15E-06 U 8.55E-06 U 8.3E-06 U 1.16E-05 J 2.71E-06 U 1.04E-05 J
0.000835 0.00101 0.000879 0.000698 0.00067 0.000634 0.000822 0.000362 0.000297 
0.000942 0.00125 0.000973 0.000744 0.000699 0.000654 0.00096 0.000376 0.000283 
0.000319 0.000397 0.000341 0.000265 0.000259 0.000244 0.000325 0.000171 0.000133 
0.000327 0.000404 0.000297 0.000231 0.000226 0.000196 0.00031 5.85E-05 4.59E-05 
6.99E-06 Z 1.14E-05 J 6.14E-06 J 5.77E-06 Z 7.29E-06 J 4.67E-06 Z 8.64E-06 J 1.73E-06 Z 1.4E-06 J
2.1E-05 J 3.07E-05 J 1.79E-05 J 1.25E-05 Z 1.61E-05 J 1.28E-05 Z 2.41E-05 J 7.81E-06 J 6.28E-06 Z

8.14E-07 Z 2.94E-06 J 5.77E-07 U 2.62E-06 Z 1.14E-06 U 7.97E-07 U 9.7E-07 U 6.65E-07 Z 6.37E-07 Z
0.000223 0.00032 0.000219 0.000158 0.000157 0.000135 0.000228 8.46E-05 7.63E-05 
1.09E-06 Z 2.93E-06 J 6.09E-07 U 1.18E-06 U 1.2E-06 U 8.41E-07 U 1.02E-06 U 5.97E-07 U 6.34E-07 U
7.05E-06 J 1.03E-05 J 5.09E-06 J 6E-06 J 5.78E-06 J 4.85E-06 J 6.88E-06 Z 2.84E-06 Z 2.9E-06 Z
0.000336 0.000338 0.000328 0.00029 0.000297 0.000271 0.00031 0.000171 0.000136 
0.000616 0.000915 0.000617 0.000455 0.00045 0.000402 0.000602 0.000275 0.000207 
0.000616 0.000915 0.000617 0.000455 0.00045 0.000402 0.000602 0.000275 0.000207 
0.000284 0.000431 0.000289 0.000203 0.000219 0.00019 0.000291 0.000147 0.000105 
3.87E-05 5.12E-05 Z 3.5E-05 Z 3.42E-05 J 3.15E-05 J 2.26E-05 Z 4.11E-05 2E-05 J 1.38E-05 Z
0.00153 0.00209 0.00144 0.00104 0.000995 0.000917 0.00144 0.000627 0.000432 
0.000559 0.000733 0.000511 0.000386 0.000385 0.000334 0.000511 0.000207 0.000137 
9.38E-05 0.000131 8.28E-05 7.03E-05 7.23E-05 6.39E-05 8.78E-05 4.15E-05 Z 3.21E-05 J
0.00153 0.00209 0.00144 0.00104 0.000995 0.000917 0.00144 0.000627 0.000432 
0.000194 0.000277 0.000191 0.000144 0.000147 0.000131 0.000197 8.49E-05 5.68E-05 
0.000845 0.00117 0.000819 0.000578 0.000597 0.000502 0.000821 0.000375 0.000288 

3.17E-06 U 3.57E-06 U 1.89E-06 U 3.32E-06 Z 4.11E-06 Z 4.2E-06 Z 1.54E-06 Z 1.25E-06 Z 1.88E-06 U
0.000302 0.000402 0.000293 0.000226 0.000223 0.000197 0.000286 0.000136 9.07E-05 
0.000559 0.000733 0.000511 0.000386 0.000385 0.000334 0.000511 0.000207 0.000137 
0.00123 0.00174 0.00127 0.000896 0.000906 0.000796 0.00126 0.000631 0.000463 
0.000302 0.000402 0.000293 0.000226 0.000223 0.000197 0.000286 0.000136 9.07E-05 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

12F-TTR1 12F-TTR1 12F-TTR2 12F-TTR2 12F-TTR2 12F-TTR2 12F-TTR2 12G-T000 12G-T000
12F-CE03-TTR1 12F-CE04-TTR1 12F-CE01-TTR2 12F-CE02-TTR2 12F-CE02-TTR2 12F-CE03-TTR2 12F-CE04-TTR2 12G-CE01-T000 12G-CE02-T000

2.99 2.52 3.09 3.04 3.04 3.09 2.89 2.95 3.04
PR PR PR PR PR PR PR PR PR
6.45 4.63 2.21 3.13 3.13 3.99 3.13 -0.06 -0.06

12F-CE03-TTR1-AS 12F-CE04-TTR1-AS 12F-CE01-TTR2-AS 12F-CE02-TTR2-AS 12F-CE02-TTR2-AT 12F-CE03-TTR2-AS 12F-CE04-TTR2-AS 12G-CE01-T000-AS 12G-CE02-T000-AS
6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 8/29/2012 8/29/2012

N N N N FD N N N N

6.01E-05 8.02E-05 6.17E-05 4.82E-05 4.91E-05 4.25E-05 6.05E-05 2E-05 J 1.14E-05 J
2.62E-05 Z 3.86E-05 J 1.24E-05 Z 1.58E-06 U 1.53E-05 Z 1.33E-05 Z 2.96E-05 Z 5.35E-06 Z 7.55E-06 Z
0.000369 0.000565 0.000376 0.000252 0.000256 0.000224 0.000377 0.000144 0.000111 
5.31E-06 J 9.93E-06 J 3.77E-06 Z 4.7E-06 J 5.82E-06 J 3.8E-06 J 4.95E-06 Z 2.41E-06 J 1.08E-06 Z
3.96E-06 J 7.11E-06 J 2.26E-06 Z 3.34E-06 J 2.33E-06 Z 3.43E-06 J 3.91E-06 J 1.7E-06 Z 1.52E-06 J
0.000103 0.000149 9.95E-05 7.67E-05 7.51E-05 6.55E-05 0.0001 4.59E-05 4.04E-05 
7.21E-05 7.63E-05 Z 6.11E-05 Z 6.13E-05 5.93E-05 4.92E-05 Z 6.35E-05 Z 1.87E-05 Z 1.71E-05 Z
0.000146 0.000223 0.000143 9.61E-05 0.000102 8.15E-05 0.000149 4.92E-05 4.05E-05 
0.00137 0.00214 0.0014 0.000936 0.00094 0.000819 0.00142 0.000498 0.000379 
0.000103 0.000149 9.95E-05 7.67E-05 7.51E-05 6.55E-05 0.0001 4.59E-05 4.04E-05 
3.55E-05 J 5.21E-05 3.24E-05 J 2.6E-05 J 2.17E-05 J 2.06E-05 Z 3.69E-05 J 1.22E-05 J 1.05E-05 J
0.000417 0.000612 0.000403 0.000305 0.000291 0.000269 0.00042 0.000191 0.000149 
0.00153 0.00209 0.00144 0.00104 0.000995 0.000917 0.00144 0.000627 0.000432 
0.000817 0.00129 0.000844 0.000576 0.000562 0.000475 0.000849 0.000306 0.000236 
3.01E-05 J 4.36E-05 Z 2.87E-05 J 2.37E-05 J 2.08E-05 J 1.79E-05 J 3.1E-05 J 1.14E-05 J 8.03E-06 Z
1.34E-05 J 1.71E-05 Z 1.07E-05 J 1.05E-05 J 8.72E-06 Z 8.37E-06 J 1.24E-05 J 4.29E-06 Z 2.57E-06 Z
0.000845 0.00117 0.000819 0.000578 0.000597 0.000502 0.000821 0.000375 0.000288 

1.05E-05 U 8.58E-06 U 7.04E-06 U 7.46E-06 U 9.48E-06 U 1.03E-05 U 1.03E-05 U 2.61E-06 Z 2.85E-06 Z
0.00137 0.00214 0.0014 0.000936 0.00094 0.000819 0.00142 0.000498 0.000379 
0.000616 0.000915 0.000617 0.000455 0.00045 0.000402 0.000602 0.000275 0.000207 
1.4E-05 J 2.37E-05 J 1E-05 Z 1.06E-05 J 8.37E-06 Z 7.5E-06 Z 1.08E-05 J 4.39E-06 Z 6.49E-06 J
3.87E-05 5.12E-05 Z 3.5E-05 Z 3.42E-05 J 3.15E-05 J 2.26E-05 Z 4.11E-05 2E-05 J 1.38E-05 Z
0.00137 0.00214 0.0014 0.000936 0.00094 0.000819 0.00142 0.000498 0.000379 
0.000103 0.000149 9.95E-05 7.67E-05 7.51E-05 6.55E-05 0.0001 4.59E-05 4.04E-05 
0.00137 0.00214 0.0014 0.000936 0.00094 0.000819 0.00142 0.000498 0.000379 
8.09E-05 0.000119 6.95E-05 4.69E-05 4.99E-05 4.39E-05 8.14E-05 2.33E-05 J 1.91E-05 J

1.29E-06 U 1.46E-06 U 8.12E-07 U 1.55E-06 U 1.35E-06 U 8.81E-07 U 1.31E-06 U 9.9E-07 U 1.07E-06 U
8.81E-06 J 1.47E-05 J 5.49E-06 Z 7.1E-06 J 5.46E-06 J 4.96E-06 J 9.41E-06 J 2.63E-06 Z 3.09E-06 Z
0.000178 0.000209 0.000166 0.000163 0.000169 0.00015 0.000183 4.8E-05 J 4.36E-05 Z

1.11E-06 U 1.25E-06 U 6.96E-07 U 1.33E-06 U 1.16E-06 U 7.55E-07 U 1.12E-06 U 8.49E-07 U 9.17E-07 U
2.52E-06 Z 4.94E-06 Z 3.07E-06 J 1.38E-06 U 1.79E-06 Z 7.94E-07 U 3.08E-06 Z 8.81E-07 U 9.59E-07 U
0.000109 0.000172 0.000111 9.04E-05 9.39E-05 7.34E-05 0.000133 3.53E-05 Z 2.87E-05 Z
0.000554 0.000876 0.00062 0.000411 0.000391 0.000322 0.000618 0.000194 0.000153 
0.000231 0.000347 0.000248 0.000176 0.000177 0.000131 Z 0.000264 8.5E-05 6.9E-05 
0.000152 0.000235 0.000158 0.000107 Z 0.00011 9.01E-05 0.000171 5.22E-05 4.19E-05 
0.000525 0.000819 0.000574 0.000392 0.000387 0.000322 Z 0.000596 Z 0.000184 0.000146 Z
0.000525 0.000819 0.000574 0.000392 0.000387 0.000322 Z 0.000596 Z 0.000184 0.000146 Z
0.000165 0.000241 0.000167 0.000129 0.000116 9.95E-05 0.000181 6.22E-05 4.3E-05 
1.65E-05 J 2.84E-05 J 1.52E-05 J 1.41E-05 J 1.17E-05 Z 9.74E-06 J 1.93E-05 J 5.39E-06 Z 1.63E-06 U
1.37E-05 Z 1.34E-05 Z 1.27E-05 J 1.5E-05 Z 1.7E-05 Z 1.42E-05 Z 1.55E-05 J 3.23E-06 J 4.98E-06 Z
0.000839 0.00131 0.000961 0.000606 0.000611 0.000498 0.000945 0.00029 0.000229 
0.000165 0.000241 0.000167 0.000129 0.000116 9.95E-05 0.000181 6.22E-05 4.3E-05 
0.000165 0.000247 0.000172 0.00012 0.000116 9.16E-05 0.000174 4.94E-05 4.02E-05 
0.000105 0.000146 8.81E-05 6.43E-05 5.68E-05 4.84E-05 9.31E-05 Z 1.88E-05 J 1.07E-05 J
3.35E-05 J 3.65E-05 J 2E-05 J 1.65E-05 J 1.76E-05 J 1.19E-05 Z 2.71E-05 J 1.5E-06 U 1.63E-06 U
0.000676 0.00105 0.000748 0.000527 0.000486 0.000418 0.000707 0.000283 0.000211 
1.42E-05 Z 2.57E-05 J 1.61E-05 J 1.5E-05 J 1.13E-05 Z 1.08E-05 J 1.65E-05 J 6.85E-06 J 4.08E-06 J
0.000525 0.000819 0.000574 0.000392 0.000387 0.000322 Z 0.000596 Z 0.000184 0.000146 Z
7.14E-05 9.94E-05 6.42E-05 4.49E-05 4.35E-05 Z 3.95E-05 7.38E-05 2.06E-05 Z 1.46E-05 J
0.000554 0.000876 0.00062 0.000411 0.000391 0.000322 0.000618 0.000194 0.000153 
9.95E-05 0.000155 7.83E-05 5.5E-05 5.56E-05 5.64E-05 0.000119 2.3E-05 Z 1.8E-05 J
0.0291 0.0436 0.0297 0.0209 0.0202 0.0174 0.0298 0.0101 0.00792 
0.0278 0.0416 0.0285 0.02 0.0193 0.0167 0.0285 0.0098 0.00763 

4.22E-07 6.9E-07 3.24E-07 1.85E-07 2.65E-07 2.01E-07 5.49E-07 1.2E-07 1.78E-07 
4.26E-07 6.90E-07 3.24E-07 2.28E-07 (e) 2.01E-07 5.49E-07 1.22E-07 1.79E-07
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

12F-TTR1 12F-TTR1 12F-TTR2 12F-TTR2 12F-TTR2 12F-TTR2 12F-TTR2 12G-T000 12G-T000
12F-CE03-TTR1 12F-CE04-TTR1 12F-CE01-TTR2 12F-CE02-TTR2 12F-CE02-TTR2 12F-CE03-TTR2 12F-CE04-TTR2 12G-CE01-T000 12G-CE02-T000

2.99 2.52 3.09 3.04 3.04 3.09 2.89 2.95 3.04
PR PR PR PR PR PR PR PR PR
6.45 4.63 2.21 3.13 3.13 3.99 3.13 -0.06 -0.06

12F-CE03-TTR1-AS 12F-CE04-TTR1-AS 12F-CE01-TTR2-AS 12F-CE02-TTR2-AS 12F-CE02-TTR2-AT 12F-CE03-TTR2-AS 12F-CE04-TTR2-AS 12G-CE01-T000-AS 12G-CE02-T000-AS
6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 8/29/2012 8/29/2012

N N N N FD N N N N

6.47E-05 6.33E-05 Z 5.19E-05 J 4.38E-05 J 4.18E-05 J 4.86E-05 J 5.5E-05 J 1.45E-05 J 7.68E-05 
0.00106 Z 0.00119 Z 0.00102 Z 0.000903 Z 0.000908 Z 0.000821 Z 0.00103 Z 0.000493 Z 0.000414 Z
0.00553 Z 0.00711 0.00571 0.00445 Z 0.00426 Z 0.00388 Z 0.00557 Z 0.00228 Z 0.00178 Z
0.00919 Z 0.0133 Z 0.00905 Z 0.00646 0.00644 Z 0.00566 Z 0.00914 Z 0.00387 Z 0.00285 Z
0.00578 Z 0.0089 Z 0.00618 Z 0.0042 Z 0.00406 Z 0.00334 Z 0.00628 Z 0.00194 Z 0.00152 Z
0.00461 Z 0.00809 Z 0.00459 Z 0.00286 Z 0.0027 Z 0.00212 Z 0.00459 Z 0.00103 Z 0.000859 Z
0.00199 Z 0.00343 Z 0.00225 Z 0.00139 Z 0.00125 Z 0.00106 Z 0.0022 Z 0.000445 Z 0.000359 Z
0.000609 0.00105 Z 0.000624 Z 0.000419 Z 0.000347 Z 0.000318 0.000663 Z 0.000116 Z 8.7E-05 Z

0.000162 Z 0.000281 0.000147 Z 0.000101 Z 9.13E-05 Z 7.85E-05 0.000158 Z 3.87E-05 Z 2.9E-05 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12G-T000 12G-T000 12G-T014 12G-T014 12G-T014 12G-T014 12G-T102 12G-T102 12G-T102
12G-CE03-T000 12G-CE04-T000 12G-CE01-T014 12G-CE02-T014 12G-CE03-T014 12G-CE04-T014 12G-CE01-T102 12G-CE02-T102 12G-CE03-T102

2.9 3.05 3.1 3.35 2.98 3.13 3.21 2.94 3.02
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 1.43 1.43 1.44 1.43 10.21 10.21 10.21
12G-CE03-T000-AS 12G-CE04-T000-AS 12G-CE01-T014-AS 12G-CE02-T014-AS 12G-CE03-T014-AS 12G-CE04-T014-AS 12G-CE01-T102-AS 12G-CE02-T102-AS 12G-CE03-T102-AS

8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/30/2012 8/30/2012 8/30/2012
N N N N N N N N N

7.84E-06 J 1.58E-05 J 5E-05 9.62E-06 J 5.41E-06 U 8.61E-06 Z 2.22E-05 J 5.95E-05 3.28E-05 J
1.86E-05 J 2.5E-05 Z 2.9E-05 J 1.64E-05 Z 1.59E-05 J 2.47E-05 Z 2.09E-05 J 3.41E-05 Z 2.74E-05 J
7.12E-06 Z 2.97E-05 Z 6.19E-05 2.02E-05 J 1.08E-05 J 3.37E-05 Z 6.51E-05 0.000158 3.74E-05 J
0.000174 0.000474 0.000654 0.000319 0.000199 0.000404 0.00088 0.00189 0.000401 
1.34E-05 J 3.3E-05 Z 6.06E-05 1.75E-05 Z 1.15E-05 Z 3.73E-05 J 5.78E-05 0.000136 3.46E-05 J
4.07E-06 J 1.1E-05 Z 2.64E-05 J 8.45E-06 J 4.12E-06 Z 1.11E-05 J 1.93E-05 J 5.53E-05 1.52E-05 J
7.59E-07 U 3.47E-06 Z 7.63E-06 Z 1.01E-06 U 1.13E-06 U 2.01E-06 U 5.67E-06 Z 1.88E-05 J 5.5E-06 J
4.59E-05 0.000154 0.000193 9.67E-05 6.55E-05 0.000111 0.000319 0.00058 Z 0.000112 

4.24E-07 U 6.93E-07 U 6.63E-07 U 5.77E-07 U 6.11E-07 U 8.97E-07 U 8.22E-07 U 1.01E-06 U 5.58E-07 U
1.07E-05 J 2.81E-05 Z 3.76E-05 J 1.82E-05 J 1.24E-05 J 2.28E-05 J 6.06E-05 0.000114 Z 2.06E-05 J
3.74E-06 Z 1.41E-05 J 1.8E-05 J 1.02E-05 J 5.67E-06 J 9.41E-06 Z 3.05E-05 J 6.08E-05 1.05E-05 Z
0.000114 0.000321 0.000399 0.000208 Z 0.000118 0.000258 0.000576 0.00116 0.000259 

7.42E-05 U 0.000139 0.000194 9.73E-05 5.38E-05 U 6.69E-05 U 0.000168 U 0.000219 0.000115 U
0.000189 0.000522 0.000669 0.000344 0.00021 0.000435 0.00101 0.00203 0.000429 

7.13E-07 U 1.18E-06 U 3.75E-06 J 9.51E-07 U 1.06E-06 U 1.89E-06 U 3.13E-06 J 6.61E-06 Z 9.24E-07 U
7.75E-07 U 1.28E-06 U 1.25E-06 U 1.03E-06 U 1.15E-06 U 2.05E-06 U 1.58E-06 U 1.97E-06 U 1E-06 U
0.000174 0.000474 0.000654 0.000319 0.000199 0.000404 0.00088 0.00189 0.000401 
2.39E-06 Z 1.11E-05 J 1.3E-05 J 4.98E-06 Z 3.41E-06 J 7.34E-06 J 2.01E-05 Z 3.69E-05 Z 7.88E-06 J
0.000189 0.000522 0.000669 0.000344 0.00021 0.000435 0.00101 0.00203 0.000429 
3E-05 J 8.56E-05 0.000105 5.08E-05 Z 3.34E-05 J 7.67E-05 0.000158 0.000329 6.88E-05 
3E-05 J 8.56E-05 0.000105 5.08E-05 Z 3.34E-05 J 7.67E-05 0.000158 0.000329 6.88E-05 

0.000125 0.000387 0.000486 0.000221 0.000162 0.000282 0.00079 0.0016 0.000285 
0.000114 0.000321 0.000399 0.000208 Z 0.000118 0.000258 0.000576 0.00116 0.000259 
1.2E-05 Z 2.89E-05 Z 4.55E-05 Z 1.78E-05 Z 1.39E-05 U 1.83E-05 Z 4.12E-05 J 5.32E-05 Z 2.43E-05 J

7.34E-07 U 1.21E-06 U 1.18E-06 U 9.78E-07 U 1.09E-06 U 1.94E-06 U 3.97E-06 Z 6.92E-06 Z 9.51E-07 U
7.4E-07 U 1.22E-06 U 1.19E-06 U 9.86E-07 U 1.1E-06 U 1.96E-06 U 1.51E-06 U 1.88E-06 U 9.58E-07 U
2.19E-06 Z 7.61E-06 Z 1E-05 J 4.55E-06 Z 3.02E-06 Z 4.59E-06 Z 1.47E-05 J 2.96E-05 J 7.77E-06 J
2.56E-06 J 8.45E-06 J 1.44E-05 J 6.65E-06 J 3.5E-06 U 5.48E-06 U 1.77E-05 J 2.36E-05 Z 7.3E-06 J
3.74E-06 Z 1.41E-05 J 1.8E-05 J 1.02E-05 J 5.67E-06 J 9.41E-06 Z 3.05E-05 J 6.08E-05 1.05E-05 Z
0.000114 0.000321 0.000399 0.000208 Z 0.000118 0.000258 0.000576 0.00116 0.000259 
4.86E-07 Z 1.49E-06 Z 3.02E-06 Z 7.51E-07 Z 6.04E-07 U 1.15E-06 Z 1.52E-06 Z 4.59E-06 Z 1.46E-06 J
4.19E-07 U 6.85E-07 U 6.56E-07 U 5.71E-07 U 6.04E-07 U 8.86E-07 U 2.12E-06 Z 9.94E-07 U 5.51E-07 U
1.64E-05 J 5.61E-05 8.33E-05 3.76E-05 J 2.06E-05 J 3.75E-05 J 0.000145 0.000285 4.81E-05 
0.000122 0.000425 0.000629 0.000306 0.00016 0.000313 0.00103 0.00224 0.000333 
1.2E-05 Z 2.89E-05 Z 4.55E-05 Z 1.78E-05 Z 1.39E-05 U 1.83E-05 Z 4.12E-05 J 5.32E-05 Z 2.43E-05 J
6.25E-06 J 2.39E-05 J 3.22E-05 J 1.72E-05 J 1.03E-05 J 1.66E-05 J 4.98E-05 Z 0.000125 1.72E-05 Z
9.48E-07 U 2.88E-06 Z 8.45E-06 J 3.94E-06 J 1.49E-06 U 2.37E-06 U 1.29E-05 Z 3.01E-05 J 4.67E-06 J
3.78E-05 0.000125 0.000192 9.12E-05 5.06E-05 9.83E-05 0.000338 0.000689 0.000111 

2.12E-06 Z 9.03E-06 J 1.31E-05 J 7.43E-06 J 3.2E-06 Z 3.9E-06 Z 1.93E-05 J 3.3E-05 Z 6.63E-06 J
4.81E-06 Z 1.88E-05 Z 4.23E-05 1.93E-05 Z 8.21E-06 Z 2.02E-05 Z 5.78E-05 0.00013 2.09E-05 J
4.55E-05 0.000136 Z 0.000245 0.000116 6.16E-05 0.000111 Z 0.000279 Z 0.000669 0.00013 

1.56E-05 Z 5.46E-05 8.72E-05 3.76E-05 J 2.23E-05 J 4.32E-05 Z 0.000102 0.000241 4.46E-05 
4.68E-06 J 1.63E-05 J 2.17E-05 Z 8.97E-06 Z 5.64E-06 J 1E-05 Z 3.45E-05 J 9E-05 1.33E-05 J
0.000122 0.000425 0.000629 0.000306 0.00016 0.000313 0.00103 0.00224 0.000333 
1.79E-06 Z 9.44E-06 Z 1.31E-05 J 5.61E-06 J 2.6E-06 Z 3.44E-06 Z 1.62E-05 J 3.96E-05 J 6.49E-06 Z
9.57E-07 U 1.45E-06 U 1.11E-06 Z 1.13E-06 U 1.83E-06 U 2.46E-06 U 1.6E-06 U 1.58E-06 U 1.05E-06 U
1.79E-06 Z 9.44E-06 Z 1.31E-05 J 5.61E-06 J 2.6E-06 Z 3.44E-06 Z 1.62E-05 J 3.96E-05 J 6.49E-06 Z
2.12E-05 J 7.27E-05 0.000126 5.82E-05 2.63E-05 J 5.89E-05 0.000197 0.000408 6.26E-05 
9.12E-07 U 1.59E-06 U 1.71E-06 U 1.3E-06 U 1.43E-06 U 2.28E-06 U 2.57E-06 U 3.06E-06 U 1.17E-06 U
4.81E-06 Z 1.88E-05 Z 4.23E-05 1.93E-05 Z 8.21E-06 Z 2.02E-05 Z 5.78E-05 0.00013 2.09E-05 J
4.13E-06 J 1.5E-05 Z 2.32E-05 Z 9.19E-06 Z 6.85E-06 Z 1.55E-05 J 4.4E-05 7.15E-05 1.26E-05 J
7.67E-07 U 1.33E-06 U 1.44E-06 U 1.09E-06 U 1.22E-06 U 2.25E-06 U 2.07E-06 U 2.48E-06 U 1E-06 U
1.7E-05 Z 6.71E-05 9.94E-05 4.5E-05 2.39E-05 Z 4.97E-05 0.000161 0.000337 5.56E-05 
0.000105 0.000369 0.0006 0.000278 0.000142 0.000271 0.000843 0.00194 0.0003 

Page 56 of 90
AECOM

Final

July 2017



Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

12G-T000 12G-T000 12G-T014 12G-T014 12G-T014 12G-T014 12G-T102 12G-T102 12G-T102
12G-CE03-T000 12G-CE04-T000 12G-CE01-T014 12G-CE02-T014 12G-CE03-T014 12G-CE04-T014 12G-CE01-T102 12G-CE02-T102 12G-CE03-T102

2.9 3.05 3.1 3.35 2.98 3.13 3.21 2.94 3.02
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 1.43 1.43 1.44 1.43 10.21 10.21 10.21
12G-CE03-T000-AS 12G-CE04-T000-AS 12G-CE01-T014-AS 12G-CE02-T014-AS 12G-CE03-T014-AS 12G-CE04-T014-AS 12G-CE01-T102-AS 12G-CE02-T102-AS 12G-CE03-T102-AS

8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/30/2012 8/30/2012 8/30/2012
N N N N N N N N N

1.07E-06 U 1.86E-06 U 2.01E-06 U 1.53E-06 U 1.7E-06 U 3.15E-06 U 2.9E-06 U 6.28E-06 Z 1.4E-06 U
0.000105 0.000369 0.0006 0.000278 0.000142 0.000271 0.000843 0.00194 0.0003 
8.16E-05 0.000165 0.000192 0.000107 9.09E-05 0.000134 Z 0.000211 0.000356 0.00017 

7.48E-07 U 1.29E-06 U 3.83E-06 Z 1.07E-06 U 1.19E-06 U 2.2E-06 U 2.02E-06 U 9.13E-06 Z 9.78E-07 U
4.55E-05 0.000136 Z 0.000245 0.000116 6.16E-05 0.000111 Z 0.000279 Z 0.000669 0.00013 

7.63E-07 U 1.32E-06 U 1.43E-06 U 1.09E-06 U 1.21E-06 U 2.24E-06 U 2.06E-06 U 6.83E-06 Z 9.97E-07 U
0.000105 0.000379 0.000612 0.00027 0.000141 0.000281 0.000884 0.00196 0.000295 
2.98E-06 Z 1.24E-05 Z 1.46E-05 Z 5.55E-06 J 4.12E-06 J 8.66E-06 Z 1.34E-05 Z 5.06E-05 Z 7.95E-06 Z
7.27E-07 U 1.26E-06 U 5.66E-06 J 3.17E-06 J 1.15E-06 U 2.14E-06 U 5.9E-06 Z 2E-05 J 9.5E-07 U
1.23E-05 J 4.19E-05 5.89E-05 2.64E-05 J 1.2E-05 U 2.98E-05 J 9.86E-05 0.000191 3.35E-05 J
1.23E-05 J 4.19E-05 5.89E-05 2.64E-05 J 1.2E-05 U 2.98E-05 J 9.86E-05 0.000191 3.35E-05 J
9.14E-06 Z 3.74E-05 J 5.68E-05 2.64E-05 J 1.13E-05 U 2.93E-05 J 9.24E-05 0.000193 3.08E-05 J
1.47E-06 J 3.54E-06 J 5.78E-06 Z 1.87E-06 Z 9.51E-07 U 3.81E-06 J 1.03E-05 Z 1.83E-05 Z 3.54E-06 Z
8.96E-05 0.000203 0.000315 0.000151 0.000113 0.000232 0.000298 0.000399 0.000235 
0.000122 0.000425 0.000629 0.000306 0.00016 0.000313 0.00103 0.00224 0.000333 

6.03E-07 U 1.05E-06 U 1.13E-06 U 8.62E-07 U 9.46E-07 U 1.51E-06 U 1.7E-06 U 2.03E-06 U 7.73E-07 U
5.99E-07 U 2.27E-06 Z 5.28E-06 Z 2.6E-06 Z 9.39E-07 U 1.49E-06 U 5.44E-06 Z 1.09E-05 Z 2.51E-06 Z
0.000122 0.000425 0.000629 0.000306 0.00016 0.000313 0.00103 0.00224 0.000333 
9.06E-06 J 3.06E-05 J 4.13E-05 2.15E-05 J 1.09E-05 J 2.22E-05 J 6.63E-05 0.000141 2.37E-05 J
6.63E-07 U 1.16E-06 U 1.24E-06 U 9.47E-07 U 1.04E-06 U 1.66E-06 U 1.87E-06 U 2.23E-06 U 8.5E-07 U
1.64E-05 J 5.61E-05 8.33E-05 3.76E-05 J 2.06E-05 J 3.75E-05 J 0.000145 0.000285 4.81E-05 
2.6E-06 Z 1.33E-05 J 2.2E-05 J 8.68E-06 J 4.16E-06 Z 9.83E-06 J 3.46E-05 J 6.39E-05 1.01E-05 Z
0.000105 0.000379 0.000612 0.00027 0.000141 0.000281 0.000884 0.00196 0.000295 

4.43E-07 U 7.71E-07 U 8.36E-07 U 6.52E-07 U 6.73E-07 U 1.12E-06 U 1.32E-06 U 1.42E-05 Z 5.51E-07 U
0.000112 0.000277 0.000429 0.00017 0.000144 0.000284 0.000351 0.000532 0.000306 

2.09E-05 U 0.000105 0.000157 7.16E-05 2.84E-05 Z 8.25E-05 0.000251 0.000514 8.39E-05 
7.81E-06 J 2.86E-05 J 4.97E-05 2.31E-05 J 1.06E-05 U 2.29E-05 J 7.31E-05 0.000152 2.68E-05 J
2.39E-06 Z 1.97E-05 J 2.81E-05 J 1.12E-05 J 6.27E-06 J 1.11E-05 Z 3.2E-05 Z 8.26E-05 Z 1.26E-05 J
7.81E-06 J 2.86E-05 J 4.97E-05 2.31E-05 J 1.06E-05 U 2.29E-05 J 7.31E-05 0.000152 2.68E-05 J
2.4E-05 J 0.000108 0.000168 Z 7.68E-05 3.6E-05 J 8.03E-05 0.000273 0.000522 9.37E-05 

6.51E-07 Z 3.92E-06 Z 4.93E-06 Z 3.49E-06 J 9.64E-07 U 1.87E-06 U 9.94E-06 Z 2.23E-05 J 9.24E-07 U
2.31E-06 J 1.45E-05 J 1.95E-05 Z 1.07E-05 Z 4.16E-06 Z 1.2E-05 Z 2.84E-05 Z 6.8E-05 1.09E-05 J
1.26E-05 J 6.25E-05 9.32E-05 4.35E-05 Z 2.36E-05 J 4.63E-05 0.000143 0.000316 5.66E-05 
7.24E-06 J 2.91E-05 J 3.21E-05 Z 1.88E-05 J 8.59E-06 Z 1.45E-05 Z 5.07E-05 Z 0.00014 1.89E-05 J
1.03E-05 Z 5.45E-05 8.75E-05 4.05E-05 1.93E-05 J 4.12E-05 0.000119 0.000264 4.31E-05 
0.000223 0.000582 0.000934 0.000396 0.000304 0.000598 0.000795 0.00119 0.000741 
5.47E-05 0.000244 0.000369 0.000166 8.23E-05 0.000187 0.000559 0.00116 0.000207 

6.58E-07 U 1.13E-06 U 1.28E-06 U 9.31E-07 U 9.64E-07 U 1.87E-06 U 1.72E-06 U 2.44E-06 U 9.23E-07 U
6.39E-07 U 1.1E-06 U 1.24E-06 U 9.05E-07 U 9.37E-07 U 1.82E-06 U 1.67E-06 U 6.43E-06 J 8.97E-07 U
1.91E-05 J 7.52E-05 0.000101 Z 5.74E-05 2.86E-05 J 5.92E-05 Z 0.000179 0.000397 6.15E-05 
5.43E-07 U 9.32E-07 U 1.05E-06 U 7.68E-07 U 7.95E-07 U 1.54E-06 U 1.42E-06 U 2.01E-06 U 7.62E-07 U
1.91E-05 J 7.52E-05 0.000101 Z 5.74E-05 2.86E-05 J 5.92E-05 Z 0.000179 0.000397 6.15E-05 
5.27E-07 U 9.05E-07 U 1.02E-06 U 7.46E-07 U 7.72E-07 U 1.5E-06 U 1.38E-06 U 1.95E-06 U 7.4E-07 U
4.14E-05 0.000159 0.000239 0.000107 5.75E-05 0.000128 0.000348 0.000748 0.000127 

4.66E-07 U 8.26E-07 U 9.05E-07 U 6.63E-07 U 7.12E-07 U 1.36E-06 U 1.16E-06 U 1.7E-06 U 6.77E-07 U
2.86E-07 U 3.36E-06 Z 6.52E-06 J 2.58E-06 Z 1.05E-06 Z 2.42E-06 Z 6.93E-06 Z 1.74E-05 Z 3.99E-06 J
5.92E-05 0.000114 0.000179 8.98E-05 7.24E-05 0.000136 0.000145 0.000242 0.00019 
3.99E-06 J 1.88E-05 J 2.53E-05 J 1.61E-05 J 8.83E-06 J 1.63E-05 Z 4.37E-05 8.23E-05 1.81E-05 J
7.53E-07 Z 5.73E-06 Z 4.22E-06 Z 3.18E-06 J 7.34E-07 U 1.42E-06 U 1.23E-05 J 2.07E-05 Z 4.11E-06 J
5.59E-07 U 9.6E-07 U 1.09E-06 U 7.92E-07 U 8.2E-07 U 1.59E-06 U 1.46E-06 U 2.07E-06 U 7.85E-07 U
5.47E-05 0.000244 0.000369 0.000166 8.23E-05 0.000187 0.000559 0.00116 0.000207 
1.1E-05 U 5.6E-05 8.1E-05 3.97E-05 1.85E-05 J 4.25E-05 0.000149 0.000297 4.99E-05 
2.26E-06 Z 2.01E-05 Z 3.12E-05 Z 1.35E-05 J 6.74E-06 J 1.34E-05 Z 6.03E-05 0.000122 2E-05 J
6.81E-06 J 3.05E-05 J 4.27E-05 1.62E-05 Z 1.2E-05 J 2.02E-05 Z 6.4E-05 0.000144 2.73E-05 J
4.24E-07 U 2.12E-06 Z 4.04E-06 Z 4.59E-07 U 7.83E-07 U 1.15E-06 U 4.98E-06 Z 9.01E-06 Z 1.25E-06 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

12G-T000 12G-T000 12G-T014 12G-T014 12G-T014 12G-T014 12G-T102 12G-T102 12G-T102
12G-CE03-T000 12G-CE04-T000 12G-CE01-T014 12G-CE02-T014 12G-CE03-T014 12G-CE04-T014 12G-CE01-T102 12G-CE02-T102 12G-CE03-T102

2.9 3.05 3.1 3.35 2.98 3.13 3.21 2.94 3.02
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 1.43 1.43 1.44 1.43 10.21 10.21 10.21
12G-CE03-T000-AS 12G-CE04-T000-AS 12G-CE01-T014-AS 12G-CE02-T014-AS 12G-CE03-T014-AS 12G-CE04-T014-AS 12G-CE01-T102-AS 12G-CE02-T102-AS 12G-CE03-T102-AS

8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/30/2012 8/30/2012 8/30/2012
N N N N N N N N N

1.8E-05 J 8.19E-05 9.86E-05 4.36E-05 Z 2.51E-05 J 4.95E-05 0.000167 0.000334 5.94E-05 
1.8E-05 J 8.19E-05 9.86E-05 4.36E-05 Z 2.51E-05 J 4.95E-05 0.000167 0.000334 5.94E-05 

1.05E-06 U 1.89E-06 U 6.22E-06 U 1.76E-06 U 1.21E-06 U 3.5E-07 U 2.6E-06 U 4.59E-06 J 1.68E-06 U
0.00032 0.00076 0.00102 0.000505 0.00044 0.000693 0.00114 0.00196 0.000739 

8.92E-07 Z 6.21E-06 J 1.12E-05 Z 4.52E-06 Z 7.69E-07 U 5.46E-06 J 1.54E-05 Z 2.84E-05 Z 5.62E-06 J
1.78E-06 Z 8.91E-06 J 1.22E-05 J 5.76E-06 J 7.42E-07 U 6.27E-06 J 1.78E-05 Z 4.21E-05 6.58E-06 Z

5E-06 J 1.92E-05 J 2.47E-05 J 9.82E-06 Z 4.97E-06 Z 1.45E-05 J 4.03E-05 Z 8.99E-05 1.14E-05 Z
1.14E-05 J 4.36E-05 Z 5.69E-05 2.8E-05 J 1.16E-05 Z 3.39E-05 J 0.000101 0.000202 3.71E-05 Z
4.41E-07 U 6.9E-07 U 6.38E-07 U 4.77E-07 U 8.14E-07 U 1.2E-06 U 1.09E-06 U 1.44E-06 U 5.88E-07 U
6.29E-07 Z 3.86E-06 Z 4.17E-06 J 3.19E-07 U 4.98E-07 U 2.13E-06 J 6.91E-06 J 1.43E-05 Z 2.65E-06 U
1.3E-05 Z 4.09E-05 Z 4.75E-05 2.59E-05 Z 1.48E-05 Z 3.88E-05 J 0.000114 0.000224 3.78E-05 J
1.52E-06 J 3.97E-06 Z 3.57E-06 Z 2.47E-06 Z 1.68E-06 Z 2.91E-06 Z 1.28E-05 J 2.17E-05 J 3.77E-06 Z
5.87E-06 Z 1.27E-05 Z 1.79E-05 Z 1E-05 J 5.59E-06 J 1.27E-05 Z 4.08E-05 8.43E-05 1.38E-05 J
2.62E-05 J 0.000133 0.000259 6E-05 3.34E-05 J 7.21E-05 0.000284 0.000399 0.000101 
5.87E-05 0.000173 0.000255 0.000107 8.67E-05 0.000159 0.000302 0.00049 0.000175 

4.31E-07 U 6.48E-07 U 6.16E-07 U 5.06E-07 U 5.56E-07 U 9.36E-07 U 1.88E-06 J 7.51E-07 U 5.29E-07 U
4.24E-06 Z 8.79E-06 J 1.35E-05 J 6.98E-06 J 5.47E-06 Z 1.32E-05 Z 1.27E-05 Z 2.11E-05 Z 1.94E-05 J
2.89E-05 J 7.36E-05 0.000113 4.85E-05 4.48E-05 7.21E-05 0.000111 0.000197 7.55E-05 
4.67E-05 0.000128 0.000186 8.22E-05 6.69E-05 0.000126 0.000175 0.000292 0.000111 
3.65E-05 J 6.3E-05 9.49E-05 5.29E-05 3.29E-05 Z 7.54E-05 7.77E-05 0.000143 9.24E-05 
0.00032 0.00076 0.00102 0.000505 0.00044 0.000693 0.00114 0.00196 0.000739 
4.67E-05 0.000128 0.000186 8.22E-05 6.69E-05 0.000126 0.000175 0.000292 0.000111 

2.47E-06 U 4.87E-06 U 1.22E-05 J 2.9E-06 U 1.57E-06 U 3.91E-07 U 6.36E-06 U 9.29E-06 Z 4.22E-06 U
0.000223 0.000582 0.000934 0.000396 0.000304 0.000598 0.000795 0.00119 0.000741 
0.000218 0.0006 0.000853 0.000388 0.000316 0.000538 0.000815 0.00129 0.000439 
0.000104 0.000234 0.000337 0.000172 0.000133 0.000234 0.000322 0.000532 0.000281 
2.62E-05 J 0.000133 0.000259 6E-05 3.34E-05 J 7.21E-05 0.000284 0.000399 0.000101 
4.24E-07 U 3.09E-06 J 5.47E-06 J 1.66E-06 Z 1E-06 Z 1.39E-06 Z 4.87E-06 Z 1.06E-05 J 3.85E-06 Z
3.81E-06 Z 1.26E-05 J 1.53E-05 Z 8.21E-06 J 6.25E-06 J 1.01E-05 J 1.9E-05 J 3.87E-05 J 1.1E-05 J
4.21E-07 U 1.85E-06 Z 9.89E-07 J 4.95E-07 U 5.44E-07 U 1.08E-06 Z 2.54E-06 Z 1.57E-06 J 7.9E-07 Z
5.52E-05 0.000147 0.000158 8.51E-05 7.46E-05 0.000114 0.000232 0.000396 0.000121 

4.44E-07 U 1.76E-06 Z 1.49E-06 Z 5.22E-07 U 5.74E-07 U 9.66E-07 U 9.24E-07 U 7.75E-07 U 1.5E-06 Z
2.59E-06 J 4.73E-06 J 5.7E-06 Z 2.91E-06 J 3E-06 J 5.01E-06 J 6.02E-06 J 1.25E-05 J 3.97E-06 Z
9.91E-05 0.000206 0.000394 0.000153 0.000118 0.000258 0.000267 0.000422 0.000346 
0.000167 0.000401 0.000523 0.000293 0.000229 0.00034 0.000623 0.00118 0.000395 
0.000167 0.000401 0.000523 0.000293 0.000229 0.00034 0.000623 0.00118 0.000395 
8.61E-05 0.000193 0.000254 0.00015 0.000122 0.000158 0.000301 0.000566 0.000185 
1.44E-05 J 2.72E-05 J 3.25E-05 Z 1.97E-05 J 1.8E-05 J 2.55E-05 Z 4.1E-05 7.6E-05 2.95E-05 J
0.000377 0.000872 0.00125 0.000641 0.000515 0.000737 0.00137 0.00267 0.000922 
0.000111 0.000284 0.000476 0.000203 0.000167 0.000287 0.000418 0.000887 0.000397 
2.6E-05 Z 5.6E-05 7.86E-05 4.41E-05 3.97E-05 5.63E-05 8.79E-05 0.000152 7.59E-05 
0.000377 0.000872 0.00125 0.000641 0.000515 0.000737 0.00137 0.00267 0.000922 
4.47E-05 0.000125 0.000173 8.61E-05 6.01E-05 Z 0.000106 0.000202 0.000349 0.000117 
0.00024 0.000541 0.000717 0.000401 0.000318 0.000458 0.000797 0.00153 0.000537 

1.17E-06 U 1.77E-06 U 4.03E-06 U 1.09E-06 U 1.53E-06 U 3E-06 U 4.32E-06 Z 3.99E-06 U 1.37E-06 U
8.1E-05 0.000183 0.000282 0.000123 0.000112 0.00017 0.00025 0.000473 0.000232 

0.000111 0.000284 0.000476 0.000203 0.000167 0.000287 0.000418 0.000887 0.000397 
0.000382 0.000851 0.00118 0.000635 0.000532 0.000723 0.0013 0.0024 0.000845 
8.1E-05 0.000183 0.000282 0.000123 0.000112 0.00017 0.00025 0.000473 0.000232 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

12G-T000 12G-T000 12G-T014 12G-T014 12G-T014 12G-T014 12G-T102 12G-T102 12G-T102
12G-CE03-T000 12G-CE04-T000 12G-CE01-T014 12G-CE02-T014 12G-CE03-T014 12G-CE04-T014 12G-CE01-T102 12G-CE02-T102 12G-CE03-T102

2.9 3.05 3.1 3.35 2.98 3.13 3.21 2.94 3.02
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 1.43 1.43 1.44 1.43 10.21 10.21 10.21
12G-CE03-T000-AS 12G-CE04-T000-AS 12G-CE01-T014-AS 12G-CE02-T014-AS 12G-CE03-T014-AS 12G-CE04-T014-AS 12G-CE01-T102-AS 12G-CE02-T102-AS 12G-CE03-T102-AS

8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/30/2012 8/30/2012 8/30/2012
N N N N N N N N N

1.01E-05 J 3.07E-05 J 5.02E-05 1.57E-05 J 1.4E-05 J 3.31E-05 J 3.16E-05 J 6.05E-05 4.47E-05 
3.34E-06 Z 1.42E-05 Z 1.24E-05 Z 8.78E-06 Z 6.27E-06 J 1.09E-05 Z 2.87E-05 J 4.64E-05 1.3E-05 Z

8.8E-05 0.000225 0.000279 0.000158 0.000108 0.000171 0.000421 0.000747 0.000195 
1.69E-06 Z 3.66E-06 Z 3.4E-06 Z 2.67E-06 Z 2.28E-06 J 1.5E-06 U 7.01E-06 J 1.02E-05 Z 3.86E-06 J
9.92E-07 Z 2.55E-06 J 1.9E-06 Z 1.21E-06 Z 1.02E-06 U 1.49E-06 U 2.76E-06 Z 8.73E-06 Z 5.03E-06 J
3.38E-05 J 7.17E-05 8.37E-05 4.86E-05 3.96E-05 5.44E-05 Z 0.000108 0.000191 7.39E-05 
1.11E-05 Z 3E-05 Z 9.02E-05 Z 1.45E-05 Z 8.96E-06 U 2.11E-05 Z 6.36E-05 Z 6.72E-05 Z 2.6E-05 Z
3.11E-05 J 8.57E-05 0.000104 5.56E-05 3.82E-05 7.24E-05 0.00016 0.000285 6.97E-05 
0.000291 0.000837 0.00105 0.000566 0.00038 0.00061 0.00147 0.00268 0.000673 
3.38E-05 J 7.17E-05 8.37E-05 4.86E-05 3.96E-05 5.44E-05 Z 0.000108 0.000191 7.39E-05 
9.41E-06 J 2.04E-05 J 2.37E-05 Z 1.19E-05 Z 1.06E-05 J 1.25E-05 Z 3.32E-05 Z 6.89E-05 1.87E-05 J
0.000123 0.000284 0.000356 0.00021 0.000162 0.000235 0.000457 0.000834 0.000281 
0.000377 0.000872 0.00125 0.000641 0.000515 0.000737 0.00137 0.00267 0.000922 
0.000187 0.000504 0.000615 0.000344 0.000233 0.000368 0.000872 0.00166 0.000397 
6.02E-06 J 1.51E-05 J 2.1E-05 J 1.2E-05 J 7.71E-06 J 1.21E-05 J 2.86E-05 J 5.45E-05 1.4E-05 J
3.2E-06 J 6.18E-06 J 6.92E-06 Z 4.31E-06 Z 3.68E-06 U 6.69E-06 U 9.21E-06 J 1.97E-05 U 4.58E-06 Z
0.00024 0.000541 0.000717 0.000401 0.000318 0.000458 0.000797 0.00153 0.000537 

1.13E-06 U 2.91E-06 Z 1E-05 Z 2.55E-06 Z 2.17E-06 U 4.77E-06 U 9.15E-06 Z 9.17E-06 U 3.19E-06 U
0.000291 0.000837 0.00105 0.000566 0.00038 0.00061 0.00147 0.00268 0.000673 
0.000167 0.000401 0.000523 0.000293 0.000229 0.00034 0.000623 0.00118 0.000395 
2.63E-06 Z 9.49E-06 J 9.87E-06 J 6.26E-06 Z 4.31E-06 J 6.14E-06 Z 9.02E-06 Z 2.13E-05 Z 6.37E-06 Z
1.44E-05 J 2.72E-05 J 3.25E-05 Z 1.97E-05 J 1.8E-05 J 2.55E-05 Z 4.1E-05 7.6E-05 2.95E-05 J
0.000291 0.000837 0.00105 0.000566 0.00038 0.00061 0.00147 0.00268 0.000673 
3.38E-05 J 7.17E-05 8.37E-05 4.86E-05 3.96E-05 5.44E-05 Z 0.000108 0.000191 7.39E-05 
0.000291 0.000837 0.00105 0.000566 0.00038 0.00061 0.00147 0.00268 0.000673 
1.64E-05 J 4.65E-05 4.49E-05 2.85E-05 J 1.6E-05 J 3.18E-05 J 8.81E-05 0.00016 3.88E-05 J
7.37E-07 U 1.04E-06 U 1E-06 U 9E-07 U 1.06E-06 U 1.55E-06 U 1.63E-06 U 1.37E-06 U 8.18E-07 U
2.72E-06 J 4.95E-06 Z 6.45E-06 Z 4.37E-06 J 3.04E-06 Z 4E-06 Z 9.97E-06 J 1.82E-05 J 4.14E-06 Z
3.23E-05 J 8.78E-05 0.000229 5.04E-05 J 2.54E-05 U 6.05E-05 0.000187 0.000194 6.45E-05 
6.32E-07 U 8.93E-07 U 8.57E-07 U 7.71E-07 U 9.07E-07 U 1.33E-06 U 1.39E-06 U 1.17E-06 U 7.01E-07 U
6.49E-07 U 9.62E-07 U 1.11E-06 Z 1.53E-06 Z 9.53E-07 U 1.37E-06 U 3.31E-06 Z 3.24E-06 Z 1.78E-06 Z
2.48E-05 J 6.67E-05 8.21E-05 4.11E-05 2.15E-05 Z 5.7E-05 0.000132 0.000233 5.04E-05 Z
0.000113 0.000316 0.000418 0.000203 0.000124 0.000257 0.000556 0.00123 0.000249 
5.83E-05 0.000137 0.000185 0.000104 5.44E-05 Z 0.000126 0.000261 0.000527 0.000126 
3E-05 J 8.56E-05 0.000105 5.08E-05 Z 3.34E-05 J 7.67E-05 0.000158 0.000329 6.88E-05 

0.000114 0.000321 0.000399 0.000208 Z 0.000118 0.000258 0.000576 0.00116 0.000259 
0.000114 0.000321 0.000399 0.000208 Z 0.000118 0.000258 0.000576 0.00116 0.000259 
3.49E-05 J 0.000102 0.000126 7.47E-05 4.05E-05 8.31E-05 0.000157 0.000333 8.01E-05 
1.14E-06 U 8.16E-06 Z 8.06E-06 Z 6.62E-06 J 1.69E-06 U 3.02E-06 U 1.18E-05 Z 3.25E-05 J 7.76E-06 Z
1.88E-06 Z 7.1E-06 Z 1.54E-05 Z 2.03E-06 U 2.16E-06 U 4.58E-06 U 1.27E-05 Z 1.29E-05 Z 6.03E-06 U
0.000174 0.000474 0.000654 0.000319 0.000199 0.000404 0.00088 0.00189 0.000401 
3.49E-05 J 0.000102 0.000126 7.47E-05 4.05E-05 8.31E-05 0.000157 0.000333 8.01E-05 
3.18E-05 J 8.33E-05 0.000116 5.57E-05 2.83E-05 Z 6.52E-05 0.000158 0.000343 7.52E-05 
7.12E-06 Z 2.97E-05 Z 6.19E-05 2.02E-05 J 1.08E-05 J 3.37E-05 Z 6.51E-05 0.000158 3.74E-05 J
2.92E-06 J 8.18E-06 Z 1.72E-05 J 1.52E-06 U 1.69E-06 U 3.01E-06 U 1.36E-05 Z 4.67E-05 9.8E-06 J
0.000172 0.0004 0.000584 0.000301 0.000188 0.00036 0.000713 0.00148 0.000369 
3.04E-06 Z 8E-06 J 1.24E-05 J 5.69E-06 J 3.37E-06 Z 8.25E-06 Z 1.25E-05 J 2.63E-05 J 8.95E-06 Z
0.000114 0.000321 0.000399 0.000208 Z 0.000118 0.000258 0.000576 0.00116 0.000259 
1.34E-05 J 3.3E-05 Z 6.06E-05 1.75E-05 Z 1.15E-05 Z 3.73E-05 J 5.78E-05 0.000136 3.46E-05 J
0.000113 0.000316 0.000418 0.000203 0.000124 0.000257 0.000556 0.00123 0.000249 
1.34E-05 Z 4.2E-05 7.03E-05 2.9E-05 J 1.56E-05 Z 2.48E-05 Z 0.000102 0.000204 6.29E-05 
0.00597 0.0164 0.0233 0.0113 0.00766 0.0136 0.0287 0.0555 0.0153 
0.00576 0.0157 0.0225 0.0109 0.00741 0.0132 0.0273 0.0528 0.0148 
5.6E-08 1.72E-07 3.31E-07 8.94E-08 8.68E-09 1.31E-07 2E-07 9.77E-07 1.64E-07 
5.69E-08 1.75E-07 3.34E-07 9.10E-08 7.03E-08 1.34E-07 2.06E-07 9.77E-07 1.66E-07
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

12G-T000 12G-T000 12G-T014 12G-T014 12G-T014 12G-T014 12G-T102 12G-T102 12G-T102
12G-CE03-T000 12G-CE04-T000 12G-CE01-T014 12G-CE02-T014 12G-CE03-T014 12G-CE04-T014 12G-CE01-T102 12G-CE02-T102 12G-CE03-T102

2.9 3.05 3.1 3.35 2.98 3.13 3.21 2.94 3.02
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 1.43 1.43 1.44 1.43 10.21 10.21 10.21
12G-CE03-T000-AS 12G-CE04-T000-AS 12G-CE01-T014-AS 12G-CE02-T014-AS 12G-CE03-T014-AS 12G-CE04-T014-AS 12G-CE01-T102-AS 12G-CE02-T102-AS 12G-CE03-T102-AS

8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/30/2012 8/30/2012 8/30/2012
N N N N N N N N N

1.14E-05 U 2.26E-05 Z 6.85E-05 Z 1.43E-05 U 8.18E-06 U 8.61E-06 U 3.12E-05 J 7.34E-05 Z 3.87E-05 Z
0.000331 Z 0.000692 Z 0.00121 Z 0.000462 Z 0.00033 Z 0.000593 Z 0.000985 Z 0.00137 Z 0.000784 Z
0.00139 Z 0.00352 Z 0.00517 Z 0.00233 Z 0.00188 Z 0.00336 Z 0.00509 Z 0.00816 Z 0.00365 Z
0.00234 Z 0.0057 Z 0.00763 Z 0.00407 Z 0.00314 Z 0.00469 Z 0.00913 Z 0.0171 Z 0.00558 Z
0.00117 Z 0.00322 Z 0.00431 Z 0.00212 Z 0.0013 Z 0.00266 Z 0.00605 Z 0.0125 Z 0.00268 Z
0.000547 Z 0.00192 Z 0.00304 Z 0.00141 Z 0.000728 Z 0.00144 Z 0.00455 Z 0.01 Z 0.00157 Z
0.000208 Z 0.000931 Z 0.00139 Z 0.000652 Z 0.000315 Z 0.000703 Z 0.00213 Z 0.00452 Z 0.000769 
5.77E-05 Z 0.000272 Z 0.000367 Z 0.000161 Z 7.89E-05 Z 0.000188 Z 0.000627 Z 0.00128 Z 0.000221 Z
2.04E-05 Z 5.76E-05 Z 6.9E-05 Z 3.84E-05 Z 2.21E-05 Z 5.44E-05 Z 0.000167 0.00033 5.54E-05 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12G-T102 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR2 12G-TTR2
12G-CE04-T102 12G-CE01-TTR1 12G-CE02-TTR1 12G-CE02-TTR1 12G-CE03-TTR1 12G-CE04-TTR1 12G-CE01-TTR2 12G-CE02-TTR2

2.88 2.98 3.1 3.1 3.05 3.1 2.9 2.95
PR PR PR PR PR PR PR PR

10.21 4.48 6.71 6.71 9 6.71 2.97 3.63
12G-CE04-T102-AS 12G-CE01-TTR1-AS 12G-CE02-TTR1-AS 12G-CE02-TTR1-AT 12G-CE03-TTR1-AS 12G-CE04-TTR1-AS 12G-CE01-TTR2-AS 12G-CE02-TTR2-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012
N N N FD N N N N

3.65E-05 J 5.45E-05 5.37E-05 2.06E-05 J 3.72E-05 J 6.98E-05 5.48E-05 5.29E-05 
2.18E-05 Z 3.63E-05 Z 2.74E-05 Z 2.01E-05 Z 3.04E-05 Z 3.15E-05 J 2.59E-05 J 2.61E-05 Z
0.000114 9.26E-05 7.49E-05 4.48E-05 Z 6.66E-05 7.72E-05 5.41E-05 0.000151 
0.00125 0.000835 0.000806 0.0006 0.000628 0.000659 0.000621 0.001 J
8.96E-05 7.11E-05 5.77E-05 5.79E-05 5.53E-05 5.56E-05 4.73E-05 8.33E-05 

3.13E-05 Z 2.82E-05 Z 3.34E-05 J 2.05E-05 J 2.7E-05 J 2.88E-05 J 1.9E-05 Z 5.04E-05 
1.04E-05 J 9.4E-06 J 8.85E-06 J 4.49E-06 Z 8.05E-06 Z 7.98E-06 Z 8.05E-06 Z 2.02E-05 J
0.000418 Z 0.000246 0.000261 0.000184 0.00018 0.000235 0.000173 0.000285 Z
1.22E-06 Z 9.06E-07 U 8.82E-07 U 1.58E-06 Z 7.39E-07 U 7.55E-07 U 5.51E-07 U 8.33E-07 U
9.26E-05 5.1E-05 4.68E-05 Z 3.37E-05 J 3.28E-05 J 4.73E-05 3.57E-05 J 5.4E-05 Z
4.44E-05 2.27E-05 J 2.49E-05 J 1.81E-05 J 1.68E-05 J 2.35E-05 J 1.52E-05 J 3.11E-05 J
0.000784 0.00055 0.00047 0.000376 0.000404 Z 0.000404 Z 0.000387 0.000586 

0.000187 U 0.00021 0.000192 0.000138 0.000155 0.000177 0.000183 0.000197 
0.00137 0.000901 0.000845 0.000655 0.000685 0.000698 0.000672 0.00103 J

1.7E-06 U 1.76E-06 U 2.69E-06 J 1.71E-06 U 1.25E-06 U 2.19E-06 Z 1.07E-06 U 1.34E-06 U
1.85E-06 U 1.91E-06 U 1.81E-06 U 1.86E-06 U 1.36E-06 U 1.31E-06 U 1.16E-06 U 1.46E-06 U

0.00125 0.000835 0.000806 0.0006 0.000628 0.000659 0.000621 0.001 J
3.49E-05 J 1.44E-05 Z 1.21E-05 Z 1.16E-05 J 1.02E-05 Z 1.16E-05 Z 1.03E-05 J 1.76E-05 Z
0.00137 0.000901 0.000845 0.000655 0.000685 0.000698 0.000672 0.00103 J
0.000221 0.000141 0.000132 0.000108 0.000105 0.000111 9.99E-05 0.000159 
0.000221 0.000141 0.000132 0.000108 0.000105 0.000111 9.99E-05 0.000159 
0.00115 0.000634 0.000616 J 0.00042 Z 0.000434 0.000594 0.00045 0.000804 J
0.000784 0.00055 0.00047 0.000376 0.000404 Z 0.000404 Z 0.000387 0.000586 
7.23E-05 5.28E-05 Z 4.81E-05 Z 4.15E-05 Z 3.96E-05 J 4.8E-05 J 4.33E-05 Z 6.4E-05 

4.35E-06 Z 4.84E-06 J 1.71E-06 U 1.76E-06 U 1.29E-06 U 3.11E-06 Z 1.1E-06 U 3.07E-06 J
1.76E-06 U 1.83E-06 U 1.73E-06 U 1.77E-06 U 1.3E-06 U 1.25E-06 U 1.11E-06 U 1.39E-06 U
2.38E-05 J 1.2E-05 J 1.64E-05 J 9.16E-06 Z 9.61E-06 J 1.15E-05 J 7.07E-06 Z 1.6E-05 J
2.26E-05 J 1.57E-05 J 1.02E-05 J 9.89E-06 J 1.17E-05 J 1.29E-05 J 9.06E-06 J 1.25E-05 Z
4.44E-05 2.27E-05 J 2.49E-05 J 1.81E-05 J 1.68E-05 J 2.35E-05 J 1.52E-05 J 3.11E-05 J
0.000784 0.00055 0.00047 0.000376 0.000404 Z 0.000404 Z 0.000387 0.000586 
3.39E-06 Z 8.62E-06 J 2.38E-06 Z 1.77E-06 Z 2.34E-06 Z 1.88E-06 Z 1.29E-06 Z 2.53E-06 Z
9.05E-07 U 8.95E-07 U 8.72E-07 U 9.06E-07 U 7.3E-07 U 7.46E-07 U 5.45E-07 U 1.6E-06 Z
0.000192 0.000114 0.000107 7.42E-05 7.25E-05 8.97E-05 7.17E-05 0.000147 
0.0014 0.000797 0.000856 J 0.000553 J 0.000533 0.000711 0.000546 0.0011 J

7.23E-05 5.28E-05 Z 4.81E-05 Z 4.15E-05 Z 3.96E-05 J 4.8E-05 J 4.33E-05 Z 6.4E-05 
8.47E-05 4.38E-05 3.93E-05 J 3.07E-05 J 3E-05 Z 4.01E-05 3.07E-05 J 6.3E-05 
1.84E-05 J 1.12E-05 J 7.33E-06 Z 5.5E-06 Z 6.96E-06 J 6.75E-06 Z 6.79E-06 J 1.57E-05 J
0.000424 0.000251 0.000259 J 0.00017 J 0.000182 0.00023 0.000167 0.000349 J
2.62E-05 J 1.24E-05 Z 1.71E-05 J 1.12E-05 J 9.72E-06 Z 1.52E-05 J 9.83E-06 J 2.2E-05 J
8.18E-05 5.05E-05 5E-05 3.35E-05 J 3.44E-05 J 4.59E-05 3.3E-05 J 6.23E-05 
0.00046 0.000302 0.00029 0.00022 0.000199 0.000224 Z 0.000208 0.000349 
0.000158 0.000106 0.000105 8.07E-05 7.61E-05 8.12E-05 6.31E-05 Z 0.000123 
4.81E-05 Z 2.47E-05 Z 2.93E-05 J 1.89E-05 Z 2.16E-05 J 2.73E-05 J 2.01E-05 J 3.87E-05 J

0.0014 0.000797 0.000856 J 0.000553 J 0.000533 0.000711 0.000546 0.0011 J
2.52E-05 J 1.74E-05 J 1.62E-05 Z 8.43E-06 Z 1.24E-05 J 1.49E-05 J 8.32E-06 J 2.47E-05 J
1.3E-06 Z 2.45E-06 Z 2.62E-06 U 1.98E-06 U 1.47E-06 U 1.33E-06 U 1.31E-06 Z 1.53E-06 U
2.52E-05 J 1.74E-05 J 1.62E-05 Z 8.43E-06 Z 1.24E-05 J 1.49E-05 J 8.32E-06 J 2.47E-05 J
0.00025 0.000141 0.000176 0.000107 0.000104 0.000135 0.000101 0.000208 J

2.67E-06 U 2.25E-06 U 2.47E-06 U 2.06E-06 U 1.73E-06 U 1.88E-06 U 1.36E-06 U 2.39E-06 U
8.18E-05 5.05E-05 5E-05 3.35E-05 J 3.44E-05 J 4.59E-05 3.3E-05 J 6.23E-05 

5.15E-05 Z 4.11E-05 J 3.74E-05 J 1.99E-05 Z 2.42E-05 J 2.53E-05 J 2.14E-05 J 3.69E-05 J
2.09E-06 U 2.07E-06 U 2.15E-06 U 1.93E-06 U 1.48E-06 U 1.32E-06 U 1.32E-06 U 1.7E-06 U
0.000225 0.000114 Z 0.000137 8.45E-05 8.45E-05 0.000114 8.71E-05 0.000184 J
0.00119 0.000699 0.000761 J 0.000503 J 0.0005 0.000647 0.000486 0.00104 J
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

12G-T102 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR2 12G-TTR2
12G-CE04-T102 12G-CE01-TTR1 12G-CE02-TTR1 12G-CE02-TTR1 12G-CE03-TTR1 12G-CE04-TTR1 12G-CE01-TTR2 12G-CE02-TTR2

2.88 2.98 3.1 3.1 3.05 3.1 2.9 2.95
PR PR PR PR PR PR PR PR

10.21 4.48 6.71 6.71 9 6.71 2.97 3.63
12G-CE04-T102-AS 12G-CE01-TTR1-AS 12G-CE02-TTR1-AS 12G-CE02-TTR1-AT 12G-CE03-TTR1-AS 12G-CE04-TTR1-AS 12G-CE01-TTR2-AS 12G-CE02-TTR2-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012
N N N FD N N N N

2.93E-06 U 2.89E-06 U 3.01E-06 U 2.7E-06 U 2.07E-06 U 1.85E-06 U 1.85E-06 U 5.93E-06 Z
0.00119 0.000699 0.000761 J 0.000503 J 0.0005 0.000647 0.000486 0.00104 J
0.000276 0.000267 0.000236 0.000199 0.000222 0.000226 0.00021 0.000266 
6.7E-06 Z 2.02E-06 U 2.1E-06 U 1.88E-06 U 1.44E-06 U 6.1E-06 Z 1.29E-06 U 6.24E-06 Z
0.00046 0.000302 0.00029 0.00022 0.000199 0.000224 Z 0.000208 0.000349 

2.08E-06 U 2.06E-06 U 2.14E-06 U 1.92E-06 U 1.47E-06 U 1.31E-06 U 1.31E-06 U 4.07E-06 J
0.00123 0.000713 0.000829 J 0.000515 J 0.000464 0.000659 0.000513 0.00104 J

2.95E-05 Z 1.94E-05 Z 2.39E-05 Z 1.33E-05 Z 1.33E-05 Z 1.78E-05 Z 1.86E-05 Z 3.74E-05 J
8.69E-06 Z 9E-06 J 7.99E-06 Z 4.45E-06 Z 5.08E-06 J 7.36E-06 Z 6.45E-06 J 1.09E-05 Z
0.000139 7.44E-05 7.26E-05 4.74E-05 4.93E-05 6.5E-05 4.83E-05 9.73E-05 
0.000139 7.44E-05 7.26E-05 4.74E-05 4.93E-05 6.5E-05 4.83E-05 9.73E-05 
0.000125 7.53E-05 8.41E-05 5.24E-05 4.83E-05 6.58E-05 5.01E-05 9.81E-05 
1.4E-05 Z 7.63E-06 Z 6.82E-06 Z 3.95E-06 Z 4.25E-06 Z 7.55E-06 J 4.13E-06 Z 9.83E-06 J
0.000355 0.000375 0.000323 0.000277 0.000299 0.000354 0.000331 0.000398 J
0.0014 0.000797 0.000856 J 0.000553 J 0.000533 0.000711 0.000546 0.0011 J

1.77E-06 U 1.49E-06 U 1.64E-06 U 1.37E-06 U 1.15E-06 U 1.24E-06 U 9.01E-07 U 1.58E-06 U
9.16E-06 Z 4.95E-06 Z 5.6E-06 Z 2.68E-06 Z 2.78E-06 Z 3.54E-06 Z 2.9E-06 Z 7.02E-06 Z

0.0014 0.000797 0.000856 J 0.000553 J 0.000533 0.000711 0.000546 0.0011 J
9.87E-05 5.17E-05 5.45E-05 3.57E-05 J 4.04E-05 J 4.93E-05 3.52E-05 J 7.11E-05 

1.94E-06 U 1.64E-06 U 1.8E-06 U 1.5E-06 U 1.26E-06 U 1.37E-06 U 9.91E-07 U 1.74E-06 U
0.000192 0.000114 0.000107 7.42E-05 7.25E-05 8.97E-05 7.17E-05 0.000147 

5E-05 2.63E-05 J 2.57E-05 J 1.52E-05 J 1.73E-05 J 2.53E-05 J 1.66E-05 J 3.24E-05 J
0.00123 0.000713 0.000829 J 0.000515 J 0.000464 0.000659 0.000513 0.00104 J

4.63E-06 Z 3.37E-06 Z 5.24E-06 Z 1E-06 U 8.5E-07 U 8.93E-07 U 1.44E-06 Z 7.27E-06 Z
0.000464 0.000479 0.000451 0.000368 0.000417 0.000461 0.000431 0.000536 J
0.00036 0.000197 0.000221 0.000129 0.000138 0.000169 0.000118 0.000259 J
0.0001 Z 6.03E-05 6.86E-05 4.36E-05 4.06E-05 J 5.29E-05 3.76E-05 J 7.33E-05 
5.93E-05 2.71E-05 Z 3.58E-05 Z 2.06E-05 J 2.54E-05 J 2.47E-05 Z 2.45E-05 J 3.96E-05 
0.0001 Z 6.03E-05 6.86E-05 4.36E-05 4.06E-05 J 5.29E-05 3.76E-05 J 7.33E-05 
0.000387 0.000223 0.00027 J 0.000141 J 0.000135 Z 0.000184 0.000135 0.000265 J
1.51E-05 J 6.8E-06 Z 8.06E-06 Z 5.64E-06 J 6.11E-06 J 6.96E-06 Z 6.06E-06 J 1.07E-05 Z
4.63E-05 2.17E-05 Z 2.83E-05 Z 1.79E-05 J 2.06E-05 Z 2.04E-05 Z 1.68E-05 J 3.56E-05 J
0.000226 0.000128 0.000144 8.48E-05 8.36E-05 0.0001 Z 8.69E-05 0.000142 
8.1E-05 Z 4.65E-05 5.99E-05 3.4E-05 J 3.03E-05 J 4.39E-05 2.84E-05 J 6.64E-05 
0.000188 0.000109 0.000119 6.41E-05 6.28E-05 Z 9.47E-05 6.87E-05 0.000136 
0.00102 0.00107 0.000962 0.00081 0.000939 0.00101 0.00095 0.00117 J
0.00085 0.000485 0.000574 J 0.000315 J 0.000316 0.000382 0.00031 0.000566 J

1.95E-06 U 1.8E-06 U 2.04E-06 U 1.81E-06 U 1.38E-06 U 1.15E-06 U 9.2E-07 U 1.95E-06 U
5.82E-06 Z 1.75E-06 U 1.98E-06 U 1.76E-06 U 1.34E-06 U 2.12E-06 Z 2.29E-06 J 3.63E-06 J
0.000272 0.000157 0.00019 J 0.000105 J 0.000105 0.000137 0.0001 0.000195 

1.61E-06 U 1.49E-06 U 1.68E-06 U 1.49E-06 U 1.14E-06 U 9.48E-07 U 7.59E-07 U 1.61E-06 U
0.000272 0.000157 0.00019 J 0.000105 J 0.000105 0.000137 0.0001 0.000195 

1.56E-06 U 1.44E-06 U 1.63E-06 U 1.45E-06 U 1.11E-06 U 9.21E-07 U 7.37E-07 U 1.56E-06 U
0.000529 0.000331 0.000359 J 0.0002 J 0.0002 0.000252 0.000203 0.000411 J

1.39E-06 U 1.29E-06 U 1.42E-06 U 1.29E-06 U 9.71E-07 U 8.2E-07 U 6.57E-07 U 1.29E-06 U
1.72E-05 J 7.37E-06 J 9.81E-06 J 4.52E-06 J 4.51E-06 Z 7.31E-06 J 4.16E-06 Z 1.02E-05 J
0.000201 0.000247 0.000214 0.000167 0.000249 0.000244 0.000208 0.000216 
6.6E-05 4.24E-05 5.09E-05 2.22E-05 J 2.35E-05 J 2.96E-05 J 2.38E-05 J 4.14E-05 

1.19E-05 Z 1.08E-05 Z 9.52E-06 Z 5.87E-06 J 5.97E-06 Z 7.72E-06 J 5.69E-06 J 9.65E-06 Z
1.66E-06 U 1.53E-06 U 1.73E-06 U 1.54E-06 U 1.17E-06 U 9.77E-07 U 7.82E-07 U 1.66E-06 U

0.00085 0.000485 0.000574 J 0.000315 J 0.000316 0.000382 0.00031 0.000566 J
0.00021 0.000115 0.000129 6.89E-05 7.96E-05 9.47E-05 7.2E-05 0.000171 J
8.17E-05 4.96E-05 5.36E-05 2.83E-05 J 3.38E-05 J 3.8E-05 J 2.68E-05 Z 5.3E-05 Z
9.57E-05 4.55E-05 Z 5.93E-05 3.65E-05 J 3.74E-05 J 4.91E-05 3.63E-05 J 6.68E-05 
7.4E-06 Z 2.35E-06 Z 4.56E-06 Z 1.27E-06 U 2.94E-06 J 6.39E-07 U 1.87E-06 Z 5.15E-06 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

12G-T102 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR2 12G-TTR2
12G-CE04-T102 12G-CE01-TTR1 12G-CE02-TTR1 12G-CE02-TTR1 12G-CE03-TTR1 12G-CE04-TTR1 12G-CE01-TTR2 12G-CE02-TTR2

2.88 2.98 3.1 3.1 3.05 3.1 2.9 2.95
PR PR PR PR PR PR PR PR

10.21 4.48 6.71 6.71 9 6.71 2.97 3.63
12G-CE04-T102-AS 12G-CE01-TTR1-AS 12G-CE02-TTR1-AS 12G-CE02-TTR1-AT 12G-CE03-TTR1-AS 12G-CE04-TTR1-AS 12G-CE01-TTR2-AS 12G-CE02-TTR2-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012
N N N FD N N N N

0.000267 0.000143 0.000162 8.38E-05 0.000101 0.000124 9.1E-05 0.00016 
0.000267 0.000143 0.000162 8.38E-05 0.000101 0.000124 9.1E-05 0.00016 
4.81E-06 J 2.45E-06 U 2.89E-06 U 2.23E-06 U 1.81E-06 U 2.9E-06 U 3.09E-06 Z 4.82E-06 J
0.00145 0.00131 0.00139 0.00106 0.000985 0.00124 0.00115 0.00162 J

2.18E-05 Z 1.25E-05 Z 1.51E-05 Z 7.23E-06 Z 1.07E-05 Z 7.14E-06 Z 7.12E-06 J 1.58E-05 Z
2.43E-05 Z 1.17E-05 Z 1.84E-05 J 1.08E-05 J 1.05E-05 J 1.2E-05 J 9.49E-06 Z 1.74E-05 Z
6.94E-05 3.06E-05 J 3.77E-05 J 2.09E-05 J 2.24E-05 J 2.61E-05 Z 1.77E-05 Z 4.18E-05 
0.000158 8.89E-05 9.03E-05 4.94E-05 5.87E-05 6.77E-05 5.6E-05 8.18E-05 Z
1.2E-06 U 1.17E-06 U 1.33E-06 U 1.32E-06 U 8.44E-07 U 6.64E-07 U 6.3E-07 U 1.63E-06 U
1.05E-05 Z 5.97E-06 J 7.76E-06 Z 4.29E-06 J 2.57E-06 U 3.97E-06 J 3.88E-06 J 1.58E-05 J
0.000149 8.54E-05 7.93E-05 Z 5.16E-05 5.97E-05 6.06E-05 Z 5.26E-05 0.000116 
1.69E-05 J 1.06E-05 J 8.85E-06 J 4.28E-06 Z 6.18E-06 J 6.54E-06 Z 3.61E-06 Z 1.03E-05 J
5.55E-05 2.54E-05 Z 2.98E-05 J 1.94E-05 J 2.14E-05 J 2.63E-05 J 1.74E-05 Z 3.73E-05 J
0.000289 0.000269 0.000311 0.000142 0.000168 0.000248 0.000231 0.000352 J
0.000373 0.000334 0.000342 J 0.000237 J 0.000242 0.000318 0.000285 0.000393 J

7.66E-07 U 8.11E-07 U 9.52E-07 U 7.21E-07 U 7E-07 U 5.34E-07 U 8.69E-07 J 6.48E-07 U
2.14E-05 J 1.64E-05 Z 1.8E-05 J 1.37E-05 J 1.62E-05 Z 2.15E-05 J 1.6E-05 J 1.5E-05 Z
0.00018 0.000151 0.00016 0.000114 0.000112 0.000145 0.000127 0.000205 
0.000303 0.000228 0.000248 0.000189 0.000161 0.000218 0.000205 0.000287 Z
0.000141 0.000132 0.000112 8.74E-05 0.000125 0.000121 0.000105 0.000134 
0.00145 0.00131 0.00139 0.00106 0.000985 0.00124 0.00115 0.00162 J
0.000303 0.000228 0.000248 0.000189 0.000161 0.000218 0.000205 0.000287 Z
1.03E-05 J 7.85E-06 J 5.25E-06 U 4.68E-06 U 6.25E-06 U 7.89E-06 J 7.46E-06 J 8.68E-06 J
0.00102 0.00107 0.000962 0.00081 0.000939 0.00101 0.00095 0.00117 J
0.00103 0.000928 0.00106 0.000823 0.000651 0.000904 0.000869 0.00122 J
0.000439 0.00044 0.000361 0.000305 0.000355 0.000405 0.000352 0.000462 J
0.000289 0.000269 0.000311 J 0.000142 J 0.000168 0.000248 0.000231 0.000352 J
7.17E-06 Z 6.94E-06 Z 7.58E-06 J 4.24E-06 J 5.09E-06 Z 6.88E-06 J 5.96E-06 J 1.08E-05 J
3.28E-05 J 1.9E-05 Z 2.2E-05 J 1.58E-05 J 1.39E-05 Z 1.64E-05 Z 1.84E-05 J 2.41E-05 Z
1.03E-06 Z 1.29E-06 J 9.31E-07 U 7.04E-07 U 9.64E-07 Z 5.22E-07 U 1.07E-06 Z 6.33E-07 U
0.000313 0.000219 0.000214 0.000157 0.000168 0.000202 0.000159 0.000259 J
1.42E-06 Z 2.03E-06 J 9.82E-07 U 7.43E-07 U 1.2E-06 Z 5.51E-07 U 5.06E-07 U 2.6E-06 Z
1.05E-05 J 6.97E-06 Z 6.87E-06 J 5.7E-06 Z 6.86E-06 J 7.67E-06 J 5.31E-06 J 8.86E-06 J
0.000356 0.000426 0.000409 0.000352 0.000413 0.000449 0.000414 0.000424 J
0.000848 0.000672 0.000665 J 0.000482 J 0.000565 0.000639 0.000497 0.000805 J
0.000848 0.000672 0.000665 J 0.000482 J 0.000565 0.000639 0.000497 0.000805 J
0.000403 0.000312 0.00031 J 0.000242 J 0.000252 0.000289 0.000239 0.00038 J
5.09E-05 4.23E-05 4.23E-05 Z 3.46E-05 Z 4.42E-05 3.96E-05 J 3.38E-05 Z 4.88E-05 
0.0019 0.00152 0.00154 0.00114 0.00127 0.00147 0.00119 0.002 J

0.000608 0.000612 0.000619 J 0.000438 J 0.000543 0.000613 0.000473 0.000792 J
0.000119 9.15E-05 Z 0.000101 8.25E-05 9.06E-05 0.000106 7.83E-05 0.000121 
0.0019 0.00152 0.00154 0.00114 0.00127 0.00147 0.00119 0.002 J

0.000255 0.000203 0.000216 0.000153 0.000169 0.000193 0.00016 0.000244 J
0.00115 0.000874 0.000872 0.000648 0.000722 0.000827 0.000673 0.00114 J

2.41E-06 U 2.82E-06 U 3.82E-06 U 2.21E-06 U 4.49E-06 U 2.33E-06 U 2.4E-06 U 3.69E-06 U
0.000346 0.000357 0.00034 0.000265 0.000315 0.000343 0.000291 0.000425 J
0.000608 0.000612 0.000619 J 0.000438 J 0.000543 0.000613 0.000473 0.000792 J
0.00176 0.00138 0.00134 0.00104 0.00112 0.00133 0.00109 0.00168 J
0.000346 0.000357 0.00034 0.000265 0.000315 0.000343 0.000291 0.000425 J
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

12G-T102 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR2 12G-TTR2
12G-CE04-T102 12G-CE01-TTR1 12G-CE02-TTR1 12G-CE02-TTR1 12G-CE03-TTR1 12G-CE04-TTR1 12G-CE01-TTR2 12G-CE02-TTR2

2.88 2.98 3.1 3.1 3.05 3.1 2.9 2.95
PR PR PR PR PR PR PR PR

10.21 4.48 6.71 6.71 9 6.71 2.97 3.63
12G-CE04-T102-AS 12G-CE01-TTR1-AS 12G-CE02-TTR1-AS 12G-CE02-TTR1-AT 12G-CE03-TTR1-AS 12G-CE04-TTR1-AS 12G-CE01-TTR2-AS 12G-CE02-TTR2-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012
N N N FD N N N N

4.63E-05 7.11E-05 Z 6.55E-05 4.54E-05 6.86E-05 6.7E-05 5.76E-05 8.16E-05 
3.04E-05 J 2.14E-05 Z 1.83E-05 Z 1.13E-05 J 1.95E-05 Z 1.38E-05 Z 1.44E-05 J 2.47E-05 Z
0.00052 0.000344 0.000353 J 0.000252 J 0.00029 0.000324 0.000262 0.000421 J

6.41E-06 Z 6.11E-06 J 5.38E-06 Z 4.6E-06 J 5.29E-06 Z 4.47E-06 Z 4.07E-06 J 6.97E-06 Z
5.03E-06 Z 3.22E-06 J 4.13E-06 Z 2.38E-06 Z 3.37E-06 Z 2.79E-06 Z 3.6E-06 J 5.86E-06 Z
0.000149 0.000113 0.000111 8.58E-05 9.32E-05 0.000111 8.24E-05 0.000128 
5.94E-05 Z 8.67E-05 9.1E-05 Z 3.77E-05 Z 5.01E-05 Z 7.66E-05 8.42E-05 9.96E-05 
0.000185 0.000128 0.000131 9.94E-05 9.94E-05 0.000111 9.9E-05 0.000151 
0.00187 0.00132 0.00132 J 0.000924 J 0.001 0.00118 0.000959 0.00159 J
0.000149 0.000113 0.000111 8.58E-05 9.32E-05 0.000111 8.24E-05 0.000128 
4.27E-05 3.51E-05 J 3.21E-05 J 2.27E-05 J 2.65E-05 J 2.94E-05 J 2.25E-05 J 3.65E-05 Z
0.0006 0.000443 0.000444 J 0.00032 J 0.000373 0.000428 0.000319 0.000533 J
0.0019 0.00152 0.00154 0.00114 0.00127 0.00147 0.00119 0.002 J
0.00111 0.000749 0.000793 J 0.00055 J 0.000599 0.000678 0.000558 0.000938 J
4.14E-05 2.74E-05 J 2.84E-05 J 1.88E-05 Z 1.98E-05 J 2.37E-05 J 2.02E-05 J 3.48E-05 J

1.72E-05 U 1.32E-05 U 9.09E-06 U 8.02E-06 U 8.26E-06 J 9.7E-06 U 7.41E-06 U 1.63E-05 U
0.00115 0.000874 0.000872 0.000648 0.000722 0.000827 0.000673 0.00114 J

5.68E-06 U 1E-05 U 1.31E-05 U 3.41E-06 U 7.05E-06 U 8.86E-06 U 1.06E-05 U 9.66E-06 U
0.00187 0.00132 0.00132 J 0.000924 J 0.001 0.00118 0.000959 0.00159 J
0.000848 0.000672 0.000665 J 0.000482 J 0.000565 0.000639 0.000497 0.000805 J
1.72E-05 Z 1.33E-05 Z 1.02E-05 J 7.38E-06 J 8.46E-06 Z 9.57E-06 J 9.53E-06 J 1.53E-05 Z
5.09E-05 4.23E-05 4.23E-05 Z 3.46E-05 Z 4.42E-05 3.96E-05 J 3.38E-05 Z 4.88E-05 
0.00187 0.00132 0.00132 J 0.000924 J 0.001 0.00118 0.000959 0.00159 J
0.000149 0.000113 0.000111 8.58E-05 9.32E-05 0.000111 8.24E-05 0.000128 
0.00187 0.00132 0.00132 J 0.000924 J 0.001 0.00118 0.000959 0.00159 J
0.000119 7.09E-05 6.57E-05 4.73E-05 5.88E-05 6.21E-05 4.79E-05 8.14E-05 

1.57E-06 U 1.38E-06 U 1.44E-06 U 1.32E-06 U 1.15E-06 U 1.04E-06 U 7.78E-07 U 1.33E-06 U
9.91E-06 Z 8.9E-06 J 7.31E-06 J 6.98E-06 Z 7.18E-06 Z 6.26E-06 J 4.37E-06 Z 7.78E-06 J
0.00015 0.000181 0.000207 J 9.61E-05 J 0.000112 0.000172 0.000171 0.000204 

1.35E-06 U 1.18E-06 U 1.24E-06 U 1.13E-06 U 9.87E-07 U 8.89E-07 U 6.67E-07 U 1.14E-06 U
3.31E-06 Z 2.98E-06 Z 1.99E-06 Z 3.14E-06 Z 1.8E-06 Z 1.78E-06 Z 1.65E-06 Z 2.42E-06 Z
0.000169 0.000112 0.000105 8.39E-05 7.63E-05 8.5E-05 7.78E-05 0.000125 
0.000789 0.000535 0.000518 0.000395 0.000396 0.000428 0.000399 0.00065 J
0.000351 0.000242 0.000224 0.00017 0.0002 0.000203 0.000181 0.000266 
0.000221 0.000141 0.000132 0.000108 0.000105 0.000111 9.99E-05 0.000159 
0.000784 0.00055 0.00047 0.000376 0.000404 Z 0.000404 Z 0.000387 0.000586 
0.000784 0.00055 0.00047 0.000376 0.000404 Z 0.000404 Z 0.000387 0.000586 
0.000224 0.000165 0.000151 0.000116 0.000123 0.00013 0.00011 0.000182 
1.61E-05 Z 1.38E-05 Z 9.61E-06 Z 1.3E-05 J 1.37E-05 J 1.06E-05 J 1.01E-05 J 1.63E-05 J
1.08E-05 Z 1.65E-05 Z 1.39E-05 Z 6.24E-06 U 1.03E-05 U 1.27E-05 Z 1.28E-05 Z 1.49E-05 Z
0.00125 0.000835 0.000806 0.0006 0.000628 0.000659 0.000621 0.001 J
0.000224 0.000165 0.000151 0.000116 0.000123 0.00013 0.00011 0.000182 
0.000212 0.000152 0.000126 Z 0.000104 0.000115 0.000118 0.000101 Z 0.000169 
0.000114 9.26E-05 7.49E-05 4.48E-05 Z 6.66E-05 7.72E-05 5.41E-05 0.000151 
2.65E-05 J 1.47E-05 Z 2.09E-05 Z 1.54E-05 J 1.71E-05 Z 2.28E-05 J 1.73E-05 J 2.96E-05 J
0.000996 0.000718 0.000655 J 0.000542 J 0.000549 0.000584 0.00053 0.000791 J
2.24E-05 J 1.48E-05 J 1.68E-05 J 1.13E-05 J 1.34E-05 Z 1.49E-05 Z 1.06E-05 J 1.98E-05 J
0.000784 0.00055 0.00047 0.000376 0.000404 Z 0.000404 Z 0.000387 0.000586 
8.96E-05 7.11E-05 5.77E-05 5.79E-05 5.53E-05 5.56E-05 4.73E-05 8.33E-05 
0.000789 0.000535 0.000518 0.000395 0.000396 0.000428 0.000399 0.00065 
0.000126 6.31E-05 Z 6.67E-05 Z 4.41E-05 0.000203 0.000117 4.38E-05 Z 7.98E-05 Z
0.0392 0.0289 0.0291 0.0208 0.0223 0.0261 0.0221 0.0353 
0.0372 0.0278 0.028 0.0201 0.0215 0.0251 0.0213 0.0339 

5.46E-07 1E-06 4.33E-07 2.03E-07 2.62E-07 2.23E-07 1.99E-07 5.18E-07 
5.46E-07 1.00E-06 3.97E-07 (e) 2.65E-07 2.27E-07 1.99E-07 4.42E-07
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

12G-T102 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR2 12G-TTR2
12G-CE04-T102 12G-CE01-TTR1 12G-CE02-TTR1 12G-CE02-TTR1 12G-CE03-TTR1 12G-CE04-TTR1 12G-CE01-TTR2 12G-CE02-TTR2

2.88 2.98 3.1 3.1 3.05 3.1 2.9 2.95
PR PR PR PR PR PR PR PR

10.21 4.48 6.71 6.71 9 6.71 2.97 3.63
12G-CE04-T102-AS 12G-CE01-TTR1-AS 12G-CE02-TTR1-AS 12G-CE02-TTR1-AT 12G-CE03-TTR1-AS 12G-CE04-TTR1-AS 12G-CE01-TTR2-AS 12G-CE02-TTR2-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012
N N N FD N N N N

5.16E-05 J 6.48E-05 Z 6.18E-05 Z 2.75E-05 Z 4.52E-05 Z 8.05E-05 6.54E-05 Z 6.64E-05 
0.00114 Z 0.00129 Z 0.00124 Z 0.000897 Z 0.00104 Z 0.0012 Z 0.00116 Z 0.00131 Z
0.00664 Z 0.00624 Z 0.0062 0.00477 Z 0.00491 Z 0.00592 Z 0.00545 Z 0.0073 Z
0.0122 Z 0.00943 Z 0.00945 Z 0.00693 Z 0.00778 Z 0.0089 Z 0.0072 Z 0.0117 Z
0.00847 Z 0.0056 Z 0.00525 Z 0.00401 Z 0.00418 Z 0.00458 Z 0.00405 Z 0.00656 Z
0.00636 Z 0.00371 Z 0.004 Z 0.00261 Z 0.00253 Z 0.00331 Z 0.00256 Z 0.0052 Z
0.00322 Z 0.00185 Z 0.00215 Z 0.00119 0.0012 Z 0.00151 Z 0.00117 Z 0.00226 Z
0.000946 Z 0.000505 Z 0.000578 Z 0.00031 Z 0.000359 Z 0.000423 Z 0.000322 Z 0.000628 Z
0.000222 0.000121 Z 0.000118 Z 7.52E-05 Z 8.73E-05 9.34E-05 Z 7.35E-05 Z 0.000164 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12G-TTR2 12G-TTR2 12G-TTR2 12H-T000 12H-T000 12H-T000 12H-T000 12H-T014 12H-T014
12G-CE02-TTR2 12G-CE03-TTR2 12G-CE04-TTR2 12H-CE01-T000 12H-CE02-T000 12H-CE03-T000 12H-CE04-T000 12H-CE01-T014 12H-CE02-T014

2.95 2.95 3.09 3 3 3 3 3 3
PR PR PR PR PR PR PR PR PR
3.63 4.25 3.62 -0.06 -0.06 -0.06 -0.06 1.43 1.43

12G-CE02-TTR2-AT 12G-CE03-TTR2-AS 12G-CE04-TTR2-AS 12H-CE01-T000-AS 12H-CE02-T000-AS 12H-CE03-T000-AS 12H-CE04-T000-AS 12H-CE01-T014-AS 12H-CE02-T014-AS
8/30/2012 8/30/2012 8/30/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012

FD N N N N N N N N

2.13E-05 J 6.24E-06 U 3.16E-05 J 1.79E-05 J 1.33E-05 J 1.02E-05 Z 1.62E-05 J 3.05E-05 J 1.3E-05 J
3.17E-05 Z 2.06E-05 Z 3.13E-05 J 1.42E-05 J 1.75E-05 Z 1.98E-05 Z 1.69E-05 J 1.16E-05 U 1.35E-05 Z
7.44E-05 1.67E-05 Z 5.2E-05 2.54E-05 J 6.27E-06 J 4.35E-06 Z 1.96E-05 Z 2.96E-05 J 1.48E-05 J

0.000667 J 0.000227 0.000528 0.000366 0.000171 0.000128 0.000361 0.000373 0.000265 
6.71E-05 2.3E-05 Z 4.84E-05 2.64E-05 J 7.84E-06 Z 6.88E-06 Z 2.5E-05 J 2.7E-05 J 1.51E-05 Z
2.63E-05 J 6.74E-06 Z 2.2E-05 Z 9.88E-06 Z 3.36E-06 Z 2.75E-06 Z 9.9E-06 J 1.32E-05 J 6.97E-06 J
7.91E-06 J 2.72E-06 Z 6.49E-06 J 3.26E-06 J 8.92E-07 U 1.01E-06 U 1.98E-06 Z 1.22E-06 U 8.26E-07 U
0.000195 J 5.77E-05 0.000151 0.000115 Z 5.19E-05 4.08E-05 0.000112 0.000111 Z 8.91E-05 
7.39E-07 U 5.84E-07 U 6.5E-07 U 4.92E-07 U 6.94E-07 U 6.65E-07 U 6.08E-07 U 7.73E-07 U 6.17E-07 U
3.99E-05 9.96E-06 J 3.35E-05 J 2.66E-05 J 1.01E-05 Z 7.56E-06 Z 2.15E-05 J 2.59E-05 J 1.78E-05 J
1.99E-05 J 6.03E-06 J 1.38E-05 J 1.11E-05 J 3.56E-06 J 3.84E-06 Z 1.06E-05 J 1.28E-05 J 8.18E-06 J
0.00045 0.000143 Z 0.00035 0.000236 Z 0.000113 8.19E-05 0.000236 Z 0.000251 0.000167 Z
0.000147 6.24E-05 U 0.000137 Z 6.36E-05 U 3.73E-05 U 3.56E-05 U 5.79E-05 U 8.38E-05 4.6E-05 U
0.000748 J 0.000236 0.000585 0.000407 0.000188 0.000138 0.000408 0.000432 0.000289 
1.28E-06 U 9.15E-07 U 1.18E-06 Z 6.42E-07 U 8.38E-07 U 9.5E-07 U 7.05E-07 U 1.15E-06 U 7.76E-07 U
1.39E-06 U 9.94E-07 U 1.17E-06 U 6.97E-07 U 9.11E-07 U 1.03E-06 U 7.65E-07 U 1.24E-06 U 8.43E-07 U
0.000667 J 0.000227 0.000528 0.000366 0.000171 0.000128 0.000361 0.000373 0.000265 
1.34E-05 J 4E-06 Z 1.17E-05 J 6.9E-06 J 2.73E-06 Z 1.84E-06 Z 6.13E-06 J 7.41E-06 J 4.81E-06 Z
0.000748 J 0.000236 0.000585 0.000407 0.000188 0.000138 0.000408 0.000432 0.000289 
0.000117 3.11E-05 Z 9.51E-05 6.89E-05 2.76E-05 J 1.98E-05 J 6.38E-05 6.53E-05 4.38E-05 
0.000117 3.11E-05 Z 9.51E-05 6.89E-05 2.76E-05 J 1.98E-05 J 6.38E-05 6.53E-05 4.38E-05 
0.000477 J 0.000137 0.000369 0.000317 0.000134 0.000107 0.000286 0.000318 0.000227 
0.00045 0.000143 Z 0.00035 0.000236 Z 0.000113 8.19E-05 0.000236 Z 0.000251 0.000167 Z

3.74E-05 J 1.98E-05 J 4.53E-05 J 2.07E-05 Z 1.27E-05 J 1.05E-05 U 1.86E-05 Z 2.57E-05 J 1.38E-05 U
4.66E-06 Z 9.42E-07 U 1.1E-06 U 1.69E-06 Z 8.63E-07 U 9.78E-07 U 2.31E-06 J 1.18E-06 U 7.99E-07 U
1.32E-06 U 9.49E-07 U 1.11E-06 U 6.66E-07 U 8.69E-07 U 9.85E-07 U 7.31E-07 U 1.19E-06 U 8.05E-07 U
1.01E-05 Z 2.84E-06 Z 6.52E-06 Z 5.18E-06 J 2.18E-06 Z 1.41E-06 J 2.8E-06 Z 4.36E-06 Z 3.35E-06 Z
1.11E-05 J 3.84E-06 Z 6.74E-06 Z 5.36E-06 Z 2.2E-06 Z 1.37E-06 Z 7.04E-06 J 5.14E-06 Z 3.86E-06 Z
1.99E-05 J 6.03E-06 J 1.38E-05 J 1.11E-05 J 3.56E-06 J 3.84E-06 Z 1.06E-05 J 1.28E-05 J 8.18E-06 J
0.00045 0.000143 Z 0.00035 0.000236 Z 0.000113 8.19E-05 0.000236 Z 0.000251 0.000167 Z

1.19E-06 Z 7.87E-07 J 1.47E-06 Z 1.26E-06 Z 6.49E-07 U 5.98E-07 U 5.41E-07 U 1.55E-06 J 1.06E-06 Z
7.31E-07 U 5.78E-07 U 6.43E-07 U 4.87E-07 U 6.86E-07 U 6.57E-07 U 6.01E-07 U 7.64E-07 U 6.1E-07 U
8.41E-05 1.87E-05 J 6.29E-05 4.73E-05 1.98E-05 J 1.38E-05 Z 5.41E-05 4.77E-05 2.92E-05 J

0.000611 J 0.000157 0.000459 0.000367 0.00013 0.000103 0.000377 0.000342 0.000216 
3.74E-05 J 1.98E-05 J 4.53E-05 J 2.07E-05 Z 1.27E-05 J 1.05E-05 U 1.86E-05 Z 2.57E-05 J 1.38E-05 Z
3.59E-05 J 1.04E-05 J 2.75E-05 J 1.79E-05 J 8.12E-06 J 5.24E-06 Z 2.27E-05 J 2.01E-05 J 1.33E-05 J
7.26E-06 Z 1.25E-06 U 5.34E-06 Z 3.78E-06 J 1.44E-06 U 1.7E-06 U 3.63E-06 J 2.01E-06 U 1.19E-06 U
0.000182 J 4.41E-05 Z 0.000141 0.000104 4.08E-05 3E-05 J 0.000123 0.000108 6.59E-05 
1.29E-05 J 2.02E-06 J 8.32E-06 J 5.75E-06 J 2.59E-06 J 1.56E-06 U 6.48E-06 J 4.75E-06 Z 3.74E-06 Z
3.66E-05 J 1.09E-05 J 2.52E-05 J 1.74E-05 J 6.33E-06 Z 4.49E-06 Z 2.14E-05 J 1.65E-05 Z 9.22E-06 Z
0.000259 6.01E-05 0.000182 0.000129 4.39E-05 Z 2.95E-05 J 0.00014 0.000116 Z 7.99E-05 

9E-05 1.8E-05 Z 6.45E-05 4.5E-05 1.48E-05 Z 1.13E-05 Z 5.46E-05 4.9E-05 3.13E-05 J
2.21E-05 J 4.83E-06 Z 1.5E-05 Z 1.23E-05 Z 4.43E-06 Z 3.43E-06 Z 1.61E-05 J 1.2E-05 J 4.71E-06 Z
0.000611 J 0.000157 0.000459 0.000367 0.00013 0.000103 0.000377 0.000342 0.000216 
1.44E-05 J 1.86E-06 Z 8.47E-06 Z 6.31E-06 J 1.86E-06 Z 2.13E-06 J 7.21E-06 J 4.65E-06 J 3.73E-06 J
1.12E-06 Z 1.09E-06 U 1.43E-06 Z 7.79E-07 U 9.54E-07 U 1.94E-06 U 8.14E-07 U 2.76E-06 U 7.1E-07 U
1.44E-05 J 1.86E-06 Z 8.47E-06 Z 6.31E-06 J 1.86E-06 Z 2.13E-06 J 7.21E-06 J 4.65E-06 J 3.73E-06 J
0.000127 J 3.14E-05 J 8.74E-05 6.3E-05 2.08E-05 J 1.27E-05 Z 6.48E-05 6.47E-05 3.46E-05 J
1.62E-06 U 1.2E-06 U 1.35E-06 U 1.23E-06 U 1.39E-06 U 1.63E-06 U 1.19E-06 U 1.93E-06 U 1.15E-06 U
3.66E-05 J 1.09E-05 J 2.52E-05 J 1.74E-05 J 6.33E-06 Z 4.49E-06 Z 2.14E-05 J 1.65E-05 Z 9.22E-06 Z
2.63E-05 Z 7.39E-06 J 2.1E-05 J 1.27E-05 Z 4.03E-06 J 1.7E-06 U 1.73E-05 J 1.66E-05 J 9.26E-06 Z
1.45E-06 U 1.01E-06 U 1.22E-06 U 9.2E-07 U 1.07E-06 U 1.29E-06 U 8.43E-07 U 1.6E-06 U 9.37E-07 U
8.84E-05 Z 2.63E-05 J 7.32E-05 5.61E-05 2.08E-05 J 1.48E-05 J 5.7E-05 5.75E-05 3.23E-05 J
0.000575 J 0.000144 0.000416 0.000296 0.000118 8.38E-05 0.000317 0.000288 0.00018 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

12G-TTR2 12G-TTR2 12G-TTR2 12H-T000 12H-T000 12H-T000 12H-T000 12H-T014 12H-T014
12G-CE02-TTR2 12G-CE03-TTR2 12G-CE04-TTR2 12H-CE01-T000 12H-CE02-T000 12H-CE03-T000 12H-CE04-T000 12H-CE01-T014 12H-CE02-T014

2.95 2.95 3.09 3 3 3 3 3 3
PR PR PR PR PR PR PR PR PR
3.63 4.25 3.62 -0.06 -0.06 -0.06 -0.06 1.43 1.43

12G-CE02-TTR2-AT 12G-CE03-TTR2-AS 12G-CE04-TTR2-AS 12H-CE01-T000-AS 12H-CE02-T000-AS 12H-CE03-T000-AS 12H-CE04-T000-AS 12H-CE01-T014-AS 12H-CE02-T014-AS
8/30/2012 8/30/2012 8/30/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012

FD N N N N N N N N

2.02E-06 U 1.41E-06 U 1.71E-06 U 1.29E-06 U 1.49E-06 U 1.8E-06 U 1.18E-06 U 2.23E-06 U 1.31E-06 U
0.000575 J 0.000144 0.000416 0.000296 0.000118 8.38E-05 0.000317 0.000288 0.00018 
0.000224 0.000117 0.000181 0.000107 7.27E-05 6.63E-05 9.68E-05 0.000107 9.27E-05 

1.41E-06 U 9.84E-07 U 1.19E-06 U 2.66E-06 J 1.04E-06 U 1.26E-06 U 8.22E-07 U 1.56E-06 U 9.14E-07 U
0.000259 6.01E-05 0.000182 0.000129 4.39E-05 Z 2.95E-05 J 0.00014 0.000116 Z 7.99E-05 

1.44E-06 U 1E-06 U 2.01E-06 J 1.68E-06 J 1.06E-06 U 1.28E-06 U 8.38E-07 U 1.59E-06 U 9.32E-07 U
0.00058 J 0.000144 0.000406 0.00032 0.00012 9.19E-05 0.000326 0.000306 0.000191 
2.76E-05 J 5.24E-06 Z 1.57E-05 Z 7.91E-06 Z 2.52E-06 Z 2.16E-06 Z 9.47E-06 Z 1.04E-05 Z 5.16E-06 Z
1.37E-06 U 9.56E-07 U 4.49E-06 Z 3.85E-06 J 1.01E-06 U 1.22E-06 U 2.91E-06 J 3.54E-06 Z 8.88E-07 U
5.92E-05 1.42E-05 Z 4.51E-05 3.44E-05 J 1.24E-05 J 1.03E-05 U 3.88E-05 3.56E-05 J 2.09E-05 J
5.92E-05 1.42E-05 Z 4.51E-05 3.44E-05 J 1.24E-05 J 1.03E-05 U 3.88E-05 3.56E-05 J 2.09E-05 J
5.6E-05 1.38E-05 J 4.05E-05 3.14E-05 J 9.83E-06 J 7.76E-06 Z 3.49E-05 J 3.2E-05 J 1.88E-05 J

5.94E-06 J 8.02E-07 U 5.76E-06 J 3.18E-06 J 9.22E-07 U 1.09E-06 U 3.47E-06 J 3.22E-06 Z 1.6E-06 Z
0.000288 J 0.000188 0.000319 0.000113 6.39E-05 6.26E-05 9.36E-05 0.000123 8.03E-05 
0.000611 J 0.000157 0.000459 0.000367 0.00013 0.000103 0.000377 0.000342 0.000216 
1.07E-06 U 7.98E-07 U 8.92E-07 U 8.14E-07 U 9.17E-07 U 1.08E-06 U 7.87E-07 U 1.28E-06 U 7.6E-07 U
4.93E-06 Z 7.92E-07 U 3.7E-06 Z 2.17E-06 Z 9.11E-07 U 1.07E-06 U 1.86E-06 Z 1.27E-06 U 7.54E-07 U
0.000611 J 0.000157 0.000459 0.000367 0.00013 0.000103 0.000377 0.000342 0.000216 
4.32E-05 1.09E-05 Z 3.4E-05 J 2.56E-05 J 7.12E-06 Z 5.78E-06 Z 2.43E-05 J 2.15E-05 Z 1.45E-05 J

1.18E-06 U 8.77E-07 U 9.81E-07 U 8.95E-07 U 1.01E-06 U 1.19E-06 U 8.65E-07 U 1.41E-06 U 8.36E-07 U
8.41E-05 1.87E-05 J 6.29E-05 4.73E-05 1.98E-05 J 1.38E-05 Z 5.41E-05 4.77E-05 2.92E-05 J
1.89E-05 J 4.61E-06 J 1.31E-05 Z 1.17E-05 J 4.47E-06 J 3.16E-06 Z 1.4E-05 J 1.1E-05 J 8.28E-06 J
0.00058 J 0.000144 0.000406 0.00032 0.00012 9.19E-05 0.000326 0.000306 0.000191 

7.94E-07 U 5.66E-07 U 1.43E-06 Z 7.09E-07 U 6.14E-07 U 8.25E-07 U 6.06E-07 U 9.25E-07 U 4.85E-07 U
0.00038 J 0.000238 0.000435 0.000165 9.87E-05 9.29E-05 0.000147 0.000181 0.000128 
0.000151 J 3.48E-05 J 0.000112 8.02E-05 2.95E-05 Z 2.05E-05 J 9.12E-05 8.05E-05 5.46E-05 
4.86E-05 1.23E-05 J 3.21E-05 J 2.63E-05 J 9.99E-06 Z 6.72E-06 J 3.23E-05 J 2.08E-05 Z 1.59E-05 J
3.05E-05 J 4.59E-06 Z 1.97E-05 J 1.55E-05 J 6.98E-06 J 1.42E-06 U 1.51E-05 J 1.37E-05 Z 8.68E-06 J
4.86E-05 1.23E-05 J 3.21E-05 J 2.63E-05 J 9.99E-06 Z 6.72E-06 J 3.23E-05 J 2.08E-05 Z 1.59E-05 J

0.000166 J 4.08E-05 0.00013 9.01E-05 2.89E-05 Z 2.16E-05 J 9.06E-05 8.71E-05 5.66E-05 
7.31E-06 J 8.32E-07 U 4.89E-06 Z 3.06E-06 Z 1.03E-06 U 1.27E-06 U 3.64E-06 Z 1.37E-06 U 2.24E-06 J
2.53E-05 J 4E-06 Z 1.6E-05 J 1.14E-05 J 3.99E-06 J 2.92E-06 Z 1.15E-05 J 1.1E-05 J 5.54E-06 Z
0.000105 2.41E-05 J 7.17E-05 5.59E-05 1.99E-05 Z 1.35E-05 J 5.63E-05 5.34E-05 3.34E-05 J
4.23E-05 6.89E-06 Z 2.87E-05 J 2.21E-05 J 7.06E-06 Z 7.69E-06 J 2.36E-05 J 2.24E-05 J 1.15E-05 J
8.51E-05 1.69E-05 J 6.01E-05 4.38E-05 1.48E-05 J 1.07E-05 Z 4.86E-05 4.26E-05 2.8E-05 J

0.000802 J 0.00053 0.000928 0.000329 0.000185 0.000177 0.000272 0.000352 0.000244 
0.000378 J 8.3E-05 0.000278 0.000203 7.26E-05 5.46E-05 0.000209 0.000206 0.00013 
1.23E-06 U 8.31E-07 U 1.09E-06 U 8.05E-07 U 1.03E-06 U 1.27E-06 U 7.51E-07 U 1.37E-06 U 9.02E-07 U
1.61E-06 Z 8.08E-07 U 1.06E-06 U 7.83E-07 U 1E-06 U 1.24E-06 U 7.3E-07 U 1.33E-06 U 8.77E-07 U
0.000128 2.49E-05 J 9.02E-05 6.95E-05 2.08E-05 J 1.69E-05 J 6.71E-05 6.56E-05 3.97E-05 

1.01E-06 U 6.86E-07 U 8.99E-07 U 6.65E-07 U 8.53E-07 U 1.05E-06 U 6.2E-07 U 1.13E-06 U 7.45E-07 U
0.000128 2.49E-05 J 9.02E-05 6.95E-05 2.08E-05 J 1.69E-05 J 6.71E-05 6.56E-05 3.97E-05 

9.83E-07 U 6.66E-07 U 8.73E-07 U 6.45E-07 U 8.28E-07 U 1.02E-06 U 6.02E-07 U 1.1E-06 U 7.23E-07 U
0.000255 J 5.54E-05 0.000182 0.000131 5.15E-05 3.59E-05 J 0.000134 0.000136 8.22E-05 
8.68E-07 U 6E-07 U 7.96E-07 U 5.88E-07 U 7.39E-07 U 9.33E-07 U 5.47E-07 U 9.89E-07 U 6.79E-07 U
5.93E-06 Z 1.27E-06 Z 3.58E-06 Z 2.92E-06 U 1.01E-06 Z 6.2E-07 U 2.71E-06 Z 3.38E-06 U 1.85E-06 J
0.000169 0.000127 0.000181 6.95E-05 4.51E-05 4.22E-05 5.93E-05 7.44E-05 5.66E-05 
2.87E-05 J 6.37E-06 Z 1.92E-05 Z 1.56E-05 J 5.98E-06 Z 3.75E-06 Z 1.91E-05 J 1.28E-05 Z 1.08E-05 J
5.62E-06 J 1.83E-06 Z 4.09E-06 Z 2.99E-06 Z 7.87E-07 U 9.69E-07 U 3.49E-06 Z 5.6E-06 J 2.21E-06 Z
1.04E-06 U 7.07E-07 U 9.27E-07 U 6.85E-07 U 8.79E-07 U 1.08E-06 U 6.39E-07 U 1.16E-06 U 7.68E-07 U
0.000378 J 8.3E-05 0.000278 0.000203 7.26E-05 5.46E-05 0.000209 0.000206 0.00013 
8.24E-05 J 1.75E-05 Z 6.44E-05 4.89E-05 1.8E-05 J 1.37E-05 J 5.12E-05 4.77E-05 2.98E-05 J
3.24E-05 Z 5.61E-06 Z 2.07E-05 Z 1.52E-05 J 5.45E-06 Z 4.69E-06 Z 1.72E-05 J 1.77E-05 J 8.36E-06 Z
3.95E-05 9.87E-06 Z 3.36E-05 J 2.62E-05 J 7.55E-06 Z 6.68E-06 J 2.43E-05 J 2.3E-05 J 1.43E-05 J

3.67E-06 Z 6.92E-07 U 2.33E-06 J 1.35E-06 Z 1.03E-06 U 1.11E-06 U 6.3E-07 U 1.25E-06 U 7.06E-07 U
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

12G-TTR2 12G-TTR2 12G-TTR2 12H-T000 12H-T000 12H-T000 12H-T000 12H-T014 12H-T014
12G-CE02-TTR2 12G-CE03-TTR2 12G-CE04-TTR2 12H-CE01-T000 12H-CE02-T000 12H-CE03-T000 12H-CE04-T000 12H-CE01-T014 12H-CE02-T014

2.95 2.95 3.09 3 3 3 3 3 3
PR PR PR PR PR PR PR PR PR
3.63 4.25 3.62 -0.06 -0.06 -0.06 -0.06 1.43 1.43

12G-CE02-TTR2-AT 12G-CE03-TTR2-AS 12G-CE04-TTR2-AS 12H-CE01-T000-AS 12H-CE02-T000-AS 12H-CE03-T000-AS 12H-CE04-T000-AS 12H-CE01-T014-AS 12H-CE02-T014-AS
8/30/2012 8/30/2012 8/30/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012

FD N N N N N N N N

0.00011 2.15E-05 Z 8.13E-05 6.58E-05 J 2.75E-05 J 1.83E-05 J 7.24E-05 6.37E-05 4.69E-05 
0.00011 2.15E-05 Z 8.13E-05 6.58E-05 J 2.75E-05 J 1.83E-05 J 7.24E-05 6.37E-05 4.69E-05 

3.07E-06 U 1.64E-06 U 3.03E-06 U 3.3E-06 U 3.34E-06 U 2.14E-06 U 4.01E-06 U 4.63E-06 U 3.59E-06 U
0.000925 J 0.000538 0.000922 0.000499 0.000272 0.000255 0.000428 0.000522 0.000399 
1.16E-05 J 6.79E-07 U 6.01E-06 Z 5.86E-06 J 1.01E-06 U 1.09E-06 U 6.08E-06 J 6.25E-06 J 3.49E-06 Z
1.14E-05 J 2.59E-06 Z 8.53E-06 Z 6.49E-06 Z 2.53E-06 Z 1.05E-06 U 8.03E-06 J 7.57E-06 J 5.54E-06 J
2.86E-05 J 5.52E-06 Z 2.14E-05 J 1.7E-05 J 6.56E-06 Z 4.77E-06 Z 1.7E-05 J 1.76E-05 J 1.06E-05 J
6.65E-05 1.2E-05 Z 4.43E-05 3.83E-05 J 1.7E-05 J 1.2E-05 J 3.92E-05 3.75E-05 J 2.83E-05 J

7.61E-07 U 7.19E-07 U 7.15E-07 U 7.15E-07 U 1.07E-06 U 1.15E-06 U 6.55E-07 U 1.3E-06 U 7.33E-07 U
4.92E-06 Z 8.18E-07 U 2.86E-06 Z 2.74E-06 Z 7.76E-07 U 7.98E-07 U 2.62E-06 Z 9.81E-07 U 1.66E-06 Z

6.3E-05 1.31E-05 Z 4.94E-05 4.53E-05 1.86E-05 Z 1.48E-05 J 4.87E-05 4.24E-05 Z 3E-05 J
7.15E-06 J 1.65E-06 Z 4.35E-06 J 4.23E-06 Z 1.21E-06 U 1.21E-06 U 4.27E-06 Z 7.36E-06 J 3.6E-06 J
2.36E-05 J 6.51E-06 J 1.65E-05 Z 1.8E-05 J 8.32E-06 J 4.86E-06 Z 1.77E-05 Z 1.76E-05 J 1.18E-05 J
0.000113 J 3.96E-05 0.000191 9.04E-05 4.15E-05 4.15E-05 7.26E-05 0.000112 6.03E-05 
0.000199 J 0.000126 0.00024 0.00011 5.4E-05 5.39E-05 8.62E-05 0.000118 7.53E-05 
6.65E-07 U 6.38E-07 U 7.43E-07 U 3.36E-07 U 5.37E-07 U 5.71E-07 U 4.12E-07 U 5.99E-07 U 4.45E-07 U
1.41E-05 Z 1.02E-05 J 1.12E-05 Z 4.41E-06 Z 2.44E-06 Z 2.42E-06 Z 3.42E-06 Z 6.21E-06 Z 3.99E-06 J

0.0001 5.68E-05 0.000106 6.18E-05 3.23E-05 J 2.94E-05 J 5.08E-05 6.52E-05 5.12E-05 
0.000165 9.52E-05 0.000163 9.14E-05 5.36E-05 5.34E-05 7.55E-05 9.88E-05 7.39E-05 
9.1E-05 6.29E-05 9.08E-05 4.26E-05 2.73E-05 J 2.57E-05 J 3.93E-05 4.66E-05 3.68E-05 J

0.000925 J 0.000538 0.000922 0.000499 0.000272 0.000255 0.000428 0.000522 0.000399 
0.000165 J 9.52E-05 0.000163 9.14E-05 5.36E-05 5.34E-05 7.55E-05 9.88E-05 7.39E-05 
7.3E-06 U 2.17E-06 U 6.71E-06 U 5.31E-06 U 4.78E-06 U 2.95E-06 U 6.52E-06 U 9.49E-06 U 4.71E-06 U
0.000802 J 0.00053 0.000928 0.000329 0.000185 0.000177 0.000272 0.000352 0.000244 
0.000683 J 0.000412 0.000727 0.000376 0.000197 0.000197 0.000315 0.000399 0.000287 
0.000329 J 0.000203 0.000333 0.000147 7.86E-05 7.45E-05 0.00013 0.00016 0.00011 
0.000113 J 3.96E-05 0.000191 9.04E-05 4.15E-05 4.15E-05 7.26E-05 0.000112 6.03E-05 
3.68E-06 Z 1.96E-06 J 5.67E-06 J 3.36E-06 J 1.41E-06 Z 1.68E-06 J 2.37E-06 J 2.71E-06 J 1.95E-06 Z
1.51E-05 J 7.65E-06 J 9.82E-06 Z 8.43E-06 J 3.61E-06 Z 3.9E-06 Z 7.45E-06 J 9.23E-06 Z 6.24E-06 J
1.19E-06 Z 6.24E-07 U 1.31E-06 Z 1.05E-06 Z 5.25E-07 U 5.59E-07 U 7.36E-07 Z 1.43E-06 Z 4.35E-07 U
0.000162 J 7.76E-05 0.000143 9.51E-05 5.33E-05 4.88E-05 8.4E-05 0.000102 7.9E-05 
2.63E-06 J 1.64E-06 Z 1.35E-06 J 3.46E-07 U 5.54E-07 U 5.89E-07 U 4.25E-07 U 6.18E-07 U 5.81E-07 Z
4.74E-06 J 2.84E-06 Z 5.31E-06 Z 3.36E-06 J 7.41E-07 Z 5.24E-07 U 2.51E-06 J 3.84E-06 J 2.75E-06 Z
0.000327 J 0.000227 0.000373 0.000148 0.000112 0.000108 Z 0.000124 0.000158 0.000121 
0.000518 J 0.00027 0.000471 0.000269 0.000138 0.000111 0.000223 0.00026 0.000202 
0.000518 J 0.00027 0.000471 0.000269 0.000138 0.000111 0.000223 0.00026 0.000202 
0.000238 J 0.000128 0.000235 0.00013 6.31E-05 5.31E-05 0.00011 0.000127 9.95E-05 
3.52E-05 J 2.18E-05 J 2.64E-05 J 1.45E-05 J 7.3E-06 Z 6.17E-06 Z 1.28E-05 J 1.31E-05 Z 1.15E-05 J
0.00118 J 0.000617 0.00109 0.000594 0.000264 0.000223 0.000487 0.000568 0.000421 
0.000427 J 0.000252 0.000442 0.000198 7.42E-05 6.13E-05 Z 0.000154 0.000195 0.000124 
7.08E-05 5.21E-05 7.86E-05 3.6E-05 J 1.79E-05 J 1.59E-05 J 3.02E-05 J 3.03E-05 J 2.58E-05 J
0.00118 J 0.000617 0.00109 0.000594 0.000264 0.000223 0.000487 0.000568 0.000421 
0.000153 J 8.08E-05 0.000149 7.99E-05 3.95E-05 3.14E-05 J 6.68E-05 8.02E-05 6.04E-05 
0.000699 J 0.000355 0.000635 0.000361 0.000176 0.000156 0.00031 0.000335 0.000264 
1.31E-06 U 1.03E-06 U 4.51E-06 U 1.43E-06 U 1.77E-06 U 2.38E-06 U 2.02E-06 U 3.48E-06 U 8.26E-07 U
0.000259 J 0.00017 0.000256 0.000124 5.28E-05 4.44E-05 9.62E-05 0.000115 8.51E-05 
0.000427 J 0.000252 0.000442 0.000198 7.42E-05 6.13E-05 Z 0.000154 0.000195 0.000124 
0.0011 J 0.000591 0.00103 0.000569 0.000292 0.000248 0.000483 0.000537 0.000429 

0.000259 J 0.00017 0.000256 0.000124 5.28E-05 4.44E-05 9.62E-05 0.000115 8.51E-05 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

12G-TTR2 12G-TTR2 12G-TTR2 12H-T000 12H-T000 12H-T000 12H-T000 12H-T014 12H-T014
12G-CE02-TTR2 12G-CE03-TTR2 12G-CE04-TTR2 12H-CE01-T000 12H-CE02-T000 12H-CE03-T000 12H-CE04-T000 12H-CE01-T014 12H-CE02-T014

2.95 2.95 3.09 3 3 3 3 3 3
PR PR PR PR PR PR PR PR PR
3.63 4.25 3.62 -0.06 -0.06 -0.06 -0.06 1.43 1.43

12G-CE02-TTR2-AT 12G-CE03-TTR2-AS 12G-CE04-TTR2-AS 12H-CE01-T000-AS 12H-CE02-T000-AS 12H-CE03-T000-AS 12H-CE04-T000-AS 12H-CE01-T014-AS 12H-CE02-T014-AS
8/30/2012 8/30/2012 8/30/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012

FD N N N N N N N N

5.27E-05 2.72E-05 J 4.92E-05 1.91E-05 J 2E-06 U 2.11E-06 U 1.36E-05 Z 1.95E-05 J 1.13E-05 J
1.24E-05 Z 1.14E-05 J 1.77E-05 Z 7.35E-06 J 4.06E-06 J 3.04E-06 Z 5.97E-06 J 9.03E-06 J 4.27E-06 Z
0.000282 J 0.000119 0.000253 0.000167 7.21E-05 6.1E-05 0.000145 0.000157 0.00012 
5.34E-06 J 1.86E-06 Z 3.97E-06 J 2.47E-06 J 1.61E-06 J 9.29E-07 U 2.26E-06 J 1.91E-06 Z 2.16E-06 Z
4.56E-06 Z 1.83E-06 Z 3.96E-06 J 5.8E-07 U 8.17E-07 U 9.25E-07 U 1.13E-06 J 1.11E-06 U 6.61E-07 U
8.77E-05 4.62E-05 8.29E-05 4.5E-05 2.13E-05 Z 1.89E-05 J 3.78E-05 J 4.35E-05 3.53E-05 J
3.7E-05 Z 1.28E-05 J 6.91E-05 Z 2.18E-05 J 1.37E-05 U 1.51E-05 U 1.91E-05 U 3.08E-05 Z 1.4E-05 U
0.0001 4.62E-05 9.13E-05 5.8E-05 2.52E-05 J 2.09E-05 J 4.83E-05 5.79E-05 4.02E-05 

0.00103 J 0.000434 0.000926 0.000604 0.000264 0.00022 0.000507 0.000582 0.000432 
8.77E-05 4.62E-05 8.29E-05 4.5E-05 2.13E-05 Z 1.89E-05 J 3.78E-05 J 4.35E-05 3.53E-05 J
2.53E-05 J 1.16E-05 J 2.47E-05 J 1.5E-05 J 6E-06 Z 6.04E-06 J 1.15E-05 J 1.51E-05 J 1.02E-05 J
0.000347 J 0.000185 0.000318 0.000182 8.56E-05 7.32E-05 0.000154 0.000174 0.000132 
0.00118 J 0.000617 0.00109 0.000594 0.000264 0.000223 0.000487 0.000568 0.000421 
0.000634 J 0.000247 0.000533 0.000372 0.000171 0.000143 0.000336 0.000359 0.000277 
2.25E-05 J 1.01E-05 Z 1.84E-05 J 1.2E-05 J 5.04E-06 J 3.81E-06 Z 9.45E-06 Z 1.37E-05 J 9.55E-06 J
7.92E-06 Z 2.75E-06 Z 8.32E-06 J 3.95E-06 Z 2.38E-06 Z 1.6E-06 J 4.57E-06 J 4.62E-06 Z 3.91E-06 Z
0.000699 J 0.000355 0.000635 0.000361 0.000176 0.000156 0.00031 0.000335 0.000264 
4.03E-06 U 2.26E-06 U 8.79E-06 U 3.66E-06 U 2.56E-06 U 3.53E-06 U 2.64E-06 U 4.56E-06 U 2.94E-06 U
0.00103 J 0.000434 0.000926 0.000604 0.000264 0.00022 0.000507 0.000582 0.000432 
0.000518 J 0.00027 0.000471 0.000269 0.000138 0.000111 0.000223 0.00026 0.000202 
8.57E-06 Z 4.8E-06 J 9.03E-06 J 5.89E-06 J 3.22E-06 J 2.11E-06 Z 5.31E-06 J 6.76E-06 J 5.76E-06 J
3.52E-05 J 2.18E-05 J 2.64E-05 J 1.45E-05 J 7.3E-06 Z 6.17E-06 Z 1.28E-05 J 1.31E-05 Z 1.15E-05 J
0.00103 J 0.000434 0.000926 0.000604 0.000264 0.00022 0.000507 0.000582 0.000432 
8.77E-05 4.62E-05 8.29E-05 4.5E-05 2.13E-05 Z 1.89E-05 J 3.78E-05 J 4.35E-05 3.53E-05 J
0.00103 J 0.000434 0.000926 0.000604 0.000264 0.00022 0.000507 0.000582 0.000432 
5.27E-05 Z 1.85E-05 J 4.43E-05 3.64E-05 J 1.81E-05 J 1.1E-05 Z 3.15E-05 J 3.63E-05 J 2.69E-05 J
1.22E-06 U 9.52E-07 U 9.72E-07 U 6.02E-07 U 8.49E-07 U 9.6E-07 U 5.83E-07 U 1.15E-06 U 6.86E-07 U
6.18E-06 Z 2.32E-06 Z 5.12E-06 Z 3.81E-06 Z 2.25E-06 Z 8.43E-07 U 4.22E-06 J 4.45E-06 Z 2.76E-06 Z
9.72E-05 Z 3.17E-05 U 0.000168 7.35E-05 4.36E-05 J 3.72E-05 J 6.31E-05 8.98E-05 5.16E-05 J
1.05E-06 U 8.15E-07 U 8.33E-07 U 5.16E-07 U 7.27E-07 U 8.23E-07 U 5E-07 U 9.86E-07 U 5.88E-07 U
1.18E-06 Z 8.52E-07 U 1.41E-06 J 1.06E-06 Z 7.92E-07 U 8.77E-07 U 1.29E-06 Z 1.46E-06 Z 1.26E-06 J
8.82E-05 2.73E-05 Z 7.93E-05 4.42E-05 1.69E-05 J 1.62E-05 J 4.57E-05 4.45E-05 2.95E-05 J

0.000451 J 0.000139 0.00036 0.000251 0.000122 8.83E-05 0.000244 0.00025 0.000181 
0.000186 6.61E-05 Z 0.000173 8.94E-05 Z 4.83E-05 3.44E-05 Z 9.91E-05 0.000105 8.33E-05 
0.000117 3.11E-05 Z 9.51E-05 6.89E-05 2.76E-05 J 1.98E-05 J 6.38E-05 6.53E-05 4.38E-05 
0.00045 0.000143 Z 0.00035 0.000236 Z 0.000113 8.19E-05 0.000236 Z 0.000251 0.000167 Z
0.00045 0.000143 Z 0.00035 0.000236 Z 0.000113 8.19E-05 0.000236 Z 0.000251 0.000167 Z
0.000132 4.46E-05 0.000113 6.96E-05 2.86E-05 Z 2.44E-05 J 7.27E-05 7.19E-05 5.26E-05 
8.74E-06 Z 1.46E-06 U 9.29E-06 J 5.73E-06 J 1.34E-06 U 1.52E-06 U 4.55E-06 J 4.96E-06 Z 1.24E-06 U
6.49E-06 U 2.91E-06 U 1.47E-05 Z 6.23E-06 U 3.28E-06 U 4.72E-06 U 5.18E-06 U 5.54E-06 U 6.01E-06 U
0.000667 J 0.000227 0.000528 0.000366 0.000171 0.000128 0.000361 0.000373 0.000265 
0.000132 4.46E-05 0.000113 6.96E-05 2.86E-05 Z 2.44E-05 J 7.27E-05 7.19E-05 5.26E-05 
0.00012 4.16E-05 9.84E-05 6.44E-05 2.67E-05 J 2.32E-05 J 6.52E-05 7.08E-05 4.33E-05 
7.44E-05 1.67E-05 Z 5.2E-05 2.54E-05 J 6.27E-06 J 4.35E-06 Z 1.96E-05 Z 2.96E-05 J 1.48E-05 J
1.92E-05 J 7.08E-06 Z 1.34E-05 Z 7.2E-06 J 1.34E-06 U 1.52E-06 U 5.91E-06 J 1.83E-06 U 3.67E-06 Z
0.000576 J 0.000228 0.000498 0.000312 0.000148 0.000114 0.000296 0.000303 0.000215 
1.38E-05 Z 3.71E-06 Z 1.11E-05 Z 5.6E-06 J 2.73E-06 J 1.13E-06 U 5.88E-06 J 6.73E-06 J 3.7E-06 Z
0.00045 0.000143 Z 0.00035 0.000236 Z 0.000113 8.19E-05 0.000236 Z 0.000251 0.000167 Z
6.71E-05 2.3E-05 Z 4.84E-05 2.64E-05 J 7.84E-06 Z 6.88E-06 Z 2.5E-05 J 2.7E-05 J 1.51E-05 Z
0.000451 0.000139 0.00036 0.000251 0.000122 8.83E-05 0.000244 0.00025 0.000181 
6.35E-05 Z 1.35E-05 J 4.38E-05 3.87E-05 Z 2.35E-05 J 2E-05 J 4.8E-05 4.56E-05 3.33E-05 J

0.0222 0.00945 0.0199 0.0117 0.00541 0.00448 0.0108 0.0118 0.00829 
0.0214 0.0092 0.0193 0.0112 0.00518 0.00432 0.0103 0.0113 0.0079 

1.48E-07 8.72E-08 2.13E-07 1.45E-07 8.07E-09 5.73E-09 1.75E-08 1.74E-07 1.2E-07 
(e) 8.83E-08 2.13E-07 1.47E-07 7.40E-08 6.07E-08 7.36E-08 1.76E-07 1.21E-07
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

12G-TTR2 12G-TTR2 12G-TTR2 12H-T000 12H-T000 12H-T000 12H-T000 12H-T014 12H-T014
12G-CE02-TTR2 12G-CE03-TTR2 12G-CE04-TTR2 12H-CE01-T000 12H-CE02-T000 12H-CE03-T000 12H-CE04-T000 12H-CE01-T014 12H-CE02-T014

2.95 2.95 3.09 3 3 3 3 3 3
PR PR PR PR PR PR PR PR PR
3.63 4.25 3.62 -0.06 -0.06 -0.06 -0.06 1.43 1.43

12G-CE02-TTR2-AT 12G-CE03-TTR2-AS 12G-CE04-TTR2-AS 12H-CE01-T000-AS 12H-CE02-T000-AS 12H-CE03-T000-AS 12H-CE04-T000-AS 12H-CE01-T014-AS 12H-CE02-T014-AS
8/30/2012 8/30/2012 8/30/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012

FD N N N N N N N N

3.17E-05 J 1E-05 U 4.14E-05 Z 2.65E-05 J 2.14E-05 Z 1.53E-05 Z 2.68E-05 Z 4.46E-05 J 2.13E-05 Z
0.000914 Z 0.000497 Z 0.00103 Z 0.00046 Z 0.000318 Z 0.000301 Z 0.000406 Z 0.000523 Z 0.000362 Z
0.00445 Z 0.00272 Z 0.00481 Z 0.00221 Z 0.00121 Z 0.00116 Z 0.00187 Z 0.00238 Z 0.0017 Z
0.00735 Z 0.00371 Z 0.00681 Z 0.00391 Z 0.00181 Z 0.00152 Z 0.00329 Z 0.00375 Z 0.00284 Z
0.00453 Z 0.00147 Z 0.00364 Z 0.00248 Z 0.00112 Z 0.000846 Z 0.00241 Z 0.00253 Z 0.00177 Z
0.00297 Z 0.00073 Z 0.00217 Z 0.00163 Z 0.000592 Z 0.000435 Z 0.00174 Z 0.00157 Z 0.000974 Z
0.00146 Z 0.000317 Z 0.00105 Z 0.000774 Z 0.000273 Z 0.000195 Z 0.000807 Z 0.000761 Z 0.000483 Z
0.000391 Z 7.53E-05 Z 0.000285 Z 0.000228 Z 8.46E-05 Z 6.02E-05 Z 0.000238 Z 0.000221 0.000149 Z
9.38E-05 2.13E-05 Z 7.03E-05 Z 6.75E-05 Z 2.7E-05 Z 1.97E-05 Z 7.07E-05 Z 6.74E-05 Z 4.54E-05 J
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12H-T014 12H-T014 12H-T102 12H-T102 12H-T102 12H-T102 12H-TTR1 12H-TTR1 12H-TTR1
12H-CE03-T014 12H-CE04-T014 12H-CE01-T102 12H-CE02-T102 12H-CE03-T102 12H-CE04-T102 12H-CE01-TTR1 12H-CE02-TTR1 12H-CE02-TTR1

3 3 3.07 2.97 3 3.2 3.01 2.99 2.99
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.21 10.21 10.21 10.21 2.52 4.67 4.67

12H-CE03-T014-AS 12H-CE04-T014-AS 12H-CE01-T102-AS 12H-CE02-T102-AS 12H-CE03-T102-AS 12H-CE04-T102-AS 12H-CE01-TTR1-AS 12H-CE02-TTR1-AS 12H-CE02-TTR1-AT
12/11/2012 12/11/2012 12/10/2012 12/10/2012 12/10/2012 12/10/2012 12/11/2012 12/11/2012 12/11/2012

N N N N N N N N FD

1.02E-05 J 1.72E-05 J 1.17E-05 J 1.7E-05 Z 2.16E-05 J 2E-05 J 2.81E-05 J 3.73E-05 J 3.98E-05 
1.73E-05 J 1.68E-05 Z 6.94E-06 U 7.92E-06 U 8.91E-06 U 9.66E-06 U 1.23E-05 U 1.87E-05 J 1.91E-05 Z
1.08E-05 Z 3.58E-05 J 1.73E-05 J 6.9E-05 2.76E-05 J 4.82E-05 Z 3.31E-05 Z 6.1E-05 6.88E-05 
0.000188 0.000441 0.000313 0.000971 0.000385 0.00078 0.000492 0.00086 0.000909 
1.43E-05 Z 2.86E-05 J 1.73E-05 J 5.88E-05 2.67E-05 J 4.32E-05 Z 3.22E-05 J 5.08E-05 5.84E-05 
4.58E-06 Z 1.52E-05 J 7.04E-06 J 2.2E-05 Z 9.4E-06 Z 1.76E-05 Z 1.6E-05 J 2.71E-05 J 2.62E-05 J
1.08E-06 U 2.31E-06 Z 1.23E-06 U 7.01E-06 J 1.27E-06 U 7.45E-06 J 4.03E-06 Z 5.69E-06 Z 7.3E-06 J

6.4E-05 0.00015 0.000118 J 0.000334 0.000125 0.000283 0.000155 Z 0.000293 0.000292 
6.94E-07 U 6.63E-07 U 8.37E-07 U 1.04E-06 U 8.03E-07 U 1.03E-06 U 6.39E-07 U 6.23E-07 U 6.43E-07 U
9.34E-06 Z 3E-05 J 2.13E-05 J 7.48E-05 2.55E-05 J 5.44E-05 3.78E-05 J 5.32E-05 5.42E-05 
5.92E-06 J 1.32E-05 Z 1.07E-05 Z 2.87E-05 Z 1.38E-05 J 2.76E-05 J 1.61E-05 J 2.5E-05 J 2.54E-05 J
0.000126 Z 0.000283 Z 0.000202 0.000586 0.000256 0.00052 0.00032 Z 0.000547 0.000557 Z
3.42E-05 U 6.54E-05 U 6.81E-05 U 0.000112 7.93E-05 U 0.000115 8.49E-05 0.000118 0.000114 
0.000208 0.000489 0.000368 0.00103 0.00044 0.000944 0.000545 0.00101 0.000965 

1.01E-06 U 1.51E-06 J 1.16E-06 U 1.43E-06 U 1.2E-06 U 1.39E-06 U 8.97E-07 U 9.99E-07 U 3.13E-06 J
1.1E-06 U 8.62E-07 U 1.26E-06 U 1.55E-06 U 1.3E-06 U 1.51E-06 U 9.74E-07 U 1.08E-06 U 1.11E-06 U
0.000188 0.000441 0.000313 0.000971 0.000385 0.00078 0.000492 0.00086 0.000909 
3.88E-06 J 9.93E-06 J 6.7E-06 Z 2.02E-05 Z 6.85E-06 Z 1.69E-05 J 1.04E-05 J 1.69E-05 J 1.65E-05 J
0.000208 0.000489 0.000368 0.00103 0.00044 0.000944 0.000545 0.00101 0.000965 
3.07E-05 J 7.92E-05 5.15E-05 Z 0.000163 5.99E-05 Z 0.000147 9.16E-05 0.000156 0.000148 
3.07E-05 J 7.92E-05 5.15E-05 Z 0.000163 5.99E-05 Z 0.000147 9.16E-05 0.000156 0.000148 
0.000166 0.000385 0.00028 J 0.000821 0.00031 0.000672 0.000425 0.000728 0.000737 

0.000126 Z 0.000283 Z 0.000202 0.000586 0.000256 0.00052 0.00032 Z 0.000547 0.000557 Z
1.12E-05 U 2.35E-05 Z 1.34E-05 U 2.39E-05 Z 1.63E-05 U 2.15E-05 U 2.67E-05 J 4.04E-05 Z 3.98E-05 Z
1.04E-06 U 1.54E-06 Z 1.19E-06 U 1.47E-06 U 1.23E-06 U 1.43E-06 U 2.73E-06 Z 2.93E-06 Z 3.64E-06 Z
1.05E-06 U 8.23E-07 U 1.2E-06 U 1.48E-06 U 1.24E-06 U 1.44E-06 U 9.3E-07 U 1.04E-06 U 1.06E-06 U
2.16E-06 Z 6.37E-06 J 4.46E-06 J 1.08E-05 Z 1.44E-06 Z 1.14E-05 Z 5.44E-06 Z 1.04E-05 Z 8.98E-06 Z
3.2E-06 Z 8.59E-06 J 3.98E-06 Z 1.6E-05 J 6.18E-06 Z 1.8E-05 J 9.01E-06 J 1.49E-05 J 1.75E-05 J
5.92E-06 J 1.32E-05 Z 1.07E-05 Z 2.87E-05 Z 1.38E-05 J 2.76E-05 J 1.61E-05 J 2.5E-05 J 2.54E-05 J
0.000126 Z 0.000283 Z 0.000202 0.000586 0.000256 0.00052 0.00032 Z 0.000547 0.000557 Z
6.27E-07 U 1.56E-06 Z 1.56E-06 Z 2.98E-06 Z 2.07E-06 J 3.61E-06 Z 1.91E-06 J 3.07E-06 J 2.39E-06 Z
6.86E-07 U 6.55E-07 U 8.28E-07 U 1.03E-06 U 7.94E-07 U 1.02E-06 U 6.32E-07 U 6.16E-07 U 2.73E-06 J
2.1E-05 Z 5.62E-05 5.12E-05 0.000166 5.7E-05 0.000128 7.44E-05 0.000109 0.00011 
0.000169 0.000416 0.000374 0.00118 0.000403 0.000951 0.000545 0.000826 0.000782 

1.12E-05 U 2.35E-05 Z 1.34E-05 U 2.39E-05 Z 1.63E-05 U 2.15E-05 U 2.67E-05 J 4.04E-05 Z 3.98E-05 Z
7.04E-06 Z 2.3E-05 J 1.68E-05 Z 5.98E-05 Z 2.17E-05 Z 5.2E-05 3.11E-05 J 4.77E-05 4.3E-05 
1.6E-06 U 6.98E-06 J 2.25E-06 U 1.19E-05 J 4.07E-06 Z 1.08E-05 Z 5.56E-06 Z 8.1E-06 J 8.1E-06 Z
4.73E-05 0.000122 0.000112 0.000355 0.000122 0.000285 0.000169 0.00023 0.000219 

1.47E-06 U 6.72E-06 J 4.38E-06 Z 1.64E-05 Z 5.44E-06 Z 1.54E-05 J 9.58E-06 J 1.18E-05 J 1.16E-05 J
7.88E-06 J 2.52E-05 J 1.95E-05 J 5.64E-05 1.89E-05 Z 4.62E-05 Z 2.89E-05 J 3.87E-05 3.73E-05 J
5.94E-05 0.000151 0.000124 0.000347 0.00014 0.000323 0.000169 0.000299 0.000279 
2.21E-05 J 5.33E-05 4.11E-05 0.000123 4.41E-05 0.000109 6.4E-05 9.97E-05 0.000106 
7.03E-06 J 1.47E-05 J 1.4E-05 J 4.27E-05 Z 1.46E-05 Z 3.35E-05 J 2.28E-05 J 3.03E-05 J 2.58E-05 Z
0.000169 0.000416 0.000374 0.00118 0.000403 0.000951 0.000545 0.000826 0.000782 
2.67E-06 Z 8.19E-06 J 5.04E-06 Z 2.03E-05 J 4.96E-06 Z 1.61E-05 J 1.09E-05 J 1.24E-05 J 1.31E-05 J
1.67E-06 U 1.61E-06 U 1.87E-06 U 1.42E-06 U 1.58E-06 U 1.43E-06 U 1.8E-06 U 7.05E-07 U 7.08E-07 U
2.67E-06 Z 8.19E-06 J 5.04E-06 Z 2.03E-05 J 4.96E-06 Z 1.61E-05 J 1.09E-05 J 1.24E-05 J 1.31E-05 J
2.58E-05 J 6.95E-05 5.92E-05 Z 0.000216 7.5E-05 0.000175 9.79E-05 0.000135 0.000131 
1.54E-06 U 1.49E-06 U 2.17E-06 U 2.91E-06 U 2.22E-06 U 2.67E-06 U 1.9E-06 U 1.28E-06 U 1.26E-06 U
7.88E-06 J 2.52E-05 J 1.95E-05 J 5.64E-05 1.89E-05 Z 4.62E-05 Z 2.89E-05 J 3.87E-05 3.73E-05 J
5.31E-06 Z 1.51E-05 Z 1.59E-05 Z 4.2E-05 1.61E-05 J 3.36E-05 J 1.82E-05 J 3.27E-05 J 3.3E-05 J
1.07E-06 U 1.07E-06 U 1.49E-06 U 1.88E-06 U 1.64E-06 U 1.97E-06 U 1.25E-06 U 1.27E-06 U 1.2E-06 U
2.53E-05 J 6.5E-05 5.2E-05 0.000181 6.48E-05 0.000141 8.36E-05 0.00012 0.000115 
0.000144 0.000344 0.000278 0.000949 0.000336 0.00074 0.00046 0.000627 0.000625 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

12H-T014 12H-T014 12H-T102 12H-T102 12H-T102 12H-T102 12H-TTR1 12H-TTR1 12H-TTR1
12H-CE03-T014 12H-CE04-T014 12H-CE01-T102 12H-CE02-T102 12H-CE03-T102 12H-CE04-T102 12H-CE01-TTR1 12H-CE02-TTR1 12H-CE02-TTR1

3 3 3.07 2.97 3 3.2 3.01 2.99 2.99
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.21 10.21 10.21 10.21 2.52 4.67 4.67

12H-CE03-T014-AS 12H-CE04-T014-AS 12H-CE01-T102-AS 12H-CE02-T102-AS 12H-CE03-T102-AS 12H-CE04-T102-AS 12H-CE01-TTR1-AS 12H-CE02-TTR1-AS 12H-CE02-TTR1-AT
12/11/2012 12/11/2012 12/10/2012 12/10/2012 12/10/2012 12/10/2012 12/11/2012 12/11/2012 12/11/2012

N N N N N N N N FD

1.49E-06 U 2.11E-06 Z 2.09E-06 U 2.63E-06 U 2.29E-06 U 2.75E-06 U 1.74E-06 U 1.78E-06 U 1.68E-06 U
0.000144 0.000344 0.000278 0.000949 0.000336 0.00074 0.00046 0.000627 0.000625 
7.08E-05 Z 0.000121 5.98E-05 0.000116 7.65E-05 9.43E-05 0.000118 0.000198 0.000197 
1.04E-06 U 1.04E-06 U 1.46E-06 U 1.84E-06 U 1.6E-06 U 1.92E-06 U 1.22E-06 U 3.58E-06 Z 4.52E-06 Z
5.94E-05 0.000151 0.000124 0.000347 0.00014 0.000323 0.000169 0.000299 0.000279 

1.06E-06 U 1.06E-06 U 1.48E-06 U 3.78E-06 Z 1.63E-06 U 1.96E-06 U 1.24E-06 U 1.26E-06 U 1.19E-06 U
0.000152 0.00037 0.000301 0.00103 0.000354 0.000816 0.000487 0.000689 0.000697 
4.65E-06 J 1.31E-05 J 6.97E-06 J 2.26E-05 Z 1.19E-05 J 1.85E-05 J 1.43E-05 J 2.7E-05 J 2.26E-05 J
1.01E-06 U 3.38E-06 Z 1.42E-06 U 9.39E-06 J 1.55E-06 U 9.01E-06 J 4.18E-06 J 8.16E-06 J 7.96E-06 J
1.31E-05 U 3.87E-05 J 3.83E-05 0.00011 4.05E-05 9.46E-05 4.73E-05 8.31E-05 8.31E-05 
1.31E-05 U 3.87E-05 J 3.83E-05 0.00011 4.05E-05 9.46E-05 4.73E-05 8.31E-05 8.31E-05 
1.32E-05 J 3.47E-05 J 3.43E-05 J 0.000103 3.8E-05 J 8.97E-05 4.99E-05 6.75E-05 7.05E-05 
1.02E-06 U 3.79E-06 Z 3.31E-06 J 1.29E-05 J 3.77E-06 Z 8.05E-06 Z 3.16E-06 Z 9.65E-06 J 9.17E-06 J
7.27E-05 0.000116 6.77E-05 0.000134 8.45E-05 0.000123 0.000127 0.000163 0.000164 
0.000169 0.000416 0.000374 0.00118 0.000403 0.000951 0.000545 0.000826 0.000782 

1.02E-06 U 9.9E-07 U 1.43E-06 U 1.93E-06 U 1.47E-06 U 1.77E-06 U 1.26E-06 U 8.46E-07 U 8.34E-07 U
1.01E-06 U 3.26E-06 J 1.42E-06 U 5.37E-06 Z 1.46E-06 U 5.65E-06 Z 3.07E-06 Z 4.13E-06 Z 4.88E-06 Z
0.000169 0.000416 0.000374 0.00118 0.000403 0.000951 0.000545 0.000826 0.000782 
1.04E-05 J 2.9E-05 J 2.19E-05 Z 7.77E-05 2.63E-05 J 6.25E-05 3.4E-05 J 5.41E-05 5.17E-05 
1.12E-06 U 1.09E-06 U 1.58E-06 U 2.12E-06 U 1.62E-06 U 1.95E-06 U 1.38E-06 U 9.31E-07 U 9.17E-07 U
2.1E-05 Z 5.62E-05 5.12E-05 0.000166 5.7E-05 0.000128 7.44E-05 0.000109 0.00011 
4.23E-06 Z 1.35E-05 J 1.27E-05 J 3.68E-05 J 1.37E-05 J 3.4E-05 J 1.66E-05 J 2.84E-05 J 2.94E-05 J
0.000152 0.00037 0.000301 0.00103 0.000354 0.000816 0.000487 0.000689 0.000697 

1.01E-06 U 7.01E-07 U 1.27E-06 U 4.95E-06 J 1.14E-06 U 1.44E-06 U 1.65E-06 U 8.13E-07 Z 7.39E-07 Z
0.000111 0.000183 9.08E-05 0.000207 0.000129 0.000178 0.000199 0.000266 0.000263 
3.6E-05 Z 0.000105 0.000101 0.000296 9.41E-05 0.000249 0.000119 0.000196 0.000206 
1.08E-05 J 3E-05 Z 2.08E-05 Z 8.67E-05 2.95E-05 J 6.77E-05 3.57E-05 J 6.41E-05 6.9E-05 
1.13E-06 U 1.76E-05 J 1.54E-05 J 5.03E-05 1.73E-05 J 4.3E-05 2.05E-05 J 3.83E-05 3.93E-05 
1.08E-05 J 3E-05 Z 2.08E-05 Z 8.67E-05 2.95E-05 J 6.77E-05 3.57E-05 J 6.41E-05 6.9E-05 
3.42E-05 J 0.000105 9.3E-05 0.000305 0.000105 0.00025 0.000128 0.00021 0.000224 
1.02E-06 U 5.47E-06 J 1.34E-06 U 1.29E-05 J 3.83E-06 J 1.07E-05 J 5.41E-06 J 7.42E-06 Z 8.33E-06 Z
4.42E-06 J 1.27E-05 J 1.34E-05 J 3.93E-05 1.33E-05 J 3.09E-05 J 1.52E-05 J 2.84E-05 J 2.71E-05 J
1.85E-05 J 6.83E-05 4.84E-05 Z 0.000178 5.97E-05 0.000142 7.57E-05 0.000124 0.000131 
8.1E-06 Z 2.6E-05 J 1.92E-05 Z 7.03E-05 2.2E-05 J 5.77E-05 3.21E-05 J 5.17E-05 5.45E-05 
1.75E-05 J 5.35E-05 4.42E-05 0.000146 4.89E-05 0.000119 4.83E-05 J 0.0001 0.000105 
0.000209 0.000345 0.000177 0.000395 0.000233 0.000317 0.000381 0.000491 0.000491 
8.29E-05 0.000243 0.00023 0.000666 0.000229 0.000579 0.000282 0.000513 0.000556 

1.02E-06 U 1.06E-06 U 1.34E-06 U 1.93E-06 U 1.47E-06 U 1.68E-06 U 1.17E-06 U 2.54E-06 J 1.03E-06 U
9.9E-07 U 1.03E-06 U 1.31E-06 U 1.88E-06 U 1.43E-06 U 1.63E-06 U 1.14E-06 U 1.67E-06 J 2.43E-06 Z
2.63E-05 J 8.38E-05 7.4E-05 0.000225 7.61E-05 0.000183 9.84E-05 0.000162 0.000166 
8.4E-07 U 8.73E-07 U 1.11E-06 U 1.6E-06 U 1.21E-06 U 1.39E-06 U 9.67E-07 U 1.93E-06 J 1.88E-06 Z
2.63E-05 J 8.38E-05 7.4E-05 0.000225 7.61E-05 0.000183 9.84E-05 0.000162 0.000166 
8.16E-07 U 8.47E-07 U 1.08E-06 U 1.55E-06 U 1.18E-06 U 1.35E-06 U 9.39E-07 U 7.69E-07 U 8.29E-07 U
5.94E-05 0.000164 0.00014 0.000425 0.000151 0.000354 0.000186 0.000321 0.000332 

7.29E-07 U 7.72E-07 U 9.88E-07 U 1.34E-06 U 1.06E-06 U 1.18E-06 U 8.39E-07 U 7.32E-07 U 7.91E-07 U
5.15E-07 U 3E-06 U 3.7E-06 J 1.1E-05 J 3.01E-06 J 9.31E-06 J 4.37E-06 U 7.14E-06 J 5.94E-06 Z
4.95E-05 7.26E-05 3.71E-05 J 5.79E-05 4.86E-05 Z 5.24E-05 Z 7.68E-05 9.82E-05 9.77E-05 

4.32E-06 Z 1.91E-05 J 1.74E-05 J 5.09E-05 1.73E-05 J 4.57E-05 1.62E-05 Z 4.13E-05 3.75E-05 Z
7.76E-07 U 4.05E-06 Z 3.94E-06 Z 9.78E-06 Z 1.12E-06 U 6.28E-06 Z 3.82E-06 J 8.55E-06 J 9.09E-06 J
8.66E-07 U 9E-07 U 1.14E-06 U 1.64E-06 U 1.25E-06 U 1.43E-06 U 9.97E-07 U 8.16E-07 U 8.8E-07 U
8.29E-05 0.000243 0.00023 0.000666 0.000229 0.000579 0.000282 0.000513 0.000556 
2.15E-05 J 5.74E-05 5.68E-05 0.000173 5.49E-05 0.000147 6.7E-05 0.000118 0.000126 
7.49E-06 J 2.4E-05 J 1.98E-05 J 6.39E-05 1.98E-05 J 4.96E-05 2.44E-05 J 4.33E-05 4.35E-05 
1.07E-05 Z 3.38E-05 J 2.64E-05 J 7.92E-05 2.81E-05 J 7.17E-05 3.28E-05 Z 6.66E-05 6.67E-05 
8.64E-07 U 8.89E-07 U 1.15E-06 U 5.98E-06 J 2.79E-06 J 6.59E-06 J 7.48E-07 U 4.47E-06 Z 5.27E-06 J
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

12H-T014 12H-T014 12H-T102 12H-T102 12H-T102 12H-T102 12H-TTR1 12H-TTR1 12H-TTR1
12H-CE03-T014 12H-CE04-T014 12H-CE01-T102 12H-CE02-T102 12H-CE03-T102 12H-CE04-T102 12H-CE01-TTR1 12H-CE02-TTR1 12H-CE02-TTR1

3 3 3.07 2.97 3 3.2 3.01 2.99 2.99
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.21 10.21 10.21 10.21 2.52 4.67 4.67

12H-CE03-T014-AS 12H-CE04-T014-AS 12H-CE01-T102-AS 12H-CE02-T102-AS 12H-CE03-T102-AS 12H-CE04-T102-AS 12H-CE01-TTR1-AS 12H-CE02-TTR1-AS 12H-CE02-TTR1-AT
12/11/2012 12/11/2012 12/10/2012 12/10/2012 12/10/2012 12/10/2012 12/11/2012 12/11/2012 12/11/2012

N N N N N N N N FD

3.27E-05 J 9.01E-05 7.64E-05 Z 0.000207 7.03E-05 0.000196 6.89E-05 J 0.000177 0.000183 
3.27E-05 J 9.01E-05 7.64E-05 Z 0.000207 7.03E-05 0.000196 6.89E-05 J 0.000177 0.000183 
1.98E-06 U 3.22E-06 U 5.92E-06 U 7.12E-06 U 7.16E-06 U 4E-06 U 4.66E-06 J 7.53E-06 U 8.36E-06 U
0.000326 0.000545 0.000256 0.00076 0.000395 0.000607 0.000635 0.000944 0.000929 

8.48E-07 U 6.65E-06 J 7.56E-06 Z 1.78E-05 J 5.11E-06 Z 1.86E-05 J 7.75E-06 Z 1.55E-05 J 1.56E-05 J
3.06E-06 Z 8.51E-06 J 8.04E-06 J 2.17E-05 J 7.43E-06 J 2.07E-05 J 1.04E-05 J 2.03E-05 J 1.82E-05 J
6.2E-06 Z 2.05E-05 J 1.83E-05 J 5.03E-05 1.63E-05 Z 4.64E-05 2.32E-05 J 4.04E-05 4.18E-05 
1.76E-05 J 5.13E-05 4.63E-05 0.000116 4.43E-05 0.000109 5.05E-05 0.000102 0.000108 
8.98E-07 U 9.24E-07 U 1.19E-06 U 1.6E-06 U 1.06E-06 U 1.37E-06 U 7.78E-07 U 7.78E-07 U 8.11E-07 U
6.14E-07 U 6.81E-07 U 2.93E-06 J 7.93E-06 J 3.22E-06 J 1.07E-05 J 3.09E-06 J 7.35E-06 J 4.86E-06 Z
2.02E-05 J 6.5E-05 5.5E-05 0.00014 4.95E-05 0.000121 5.55E-05 0.000104 0.000108 
2.25E-06 Z 8.08E-06 J 3.88E-06 Z 1.28E-05 Z 6.55E-06 Z 1.63E-05 J 6.13E-06 J 1.18E-05 J 1.06E-05 J
7.47E-06 J 2.18E-05 J 1.95E-05 J 5.08E-05 1.71E-05 J 4.23E-05 2.13E-05 Z 3.93E-05 4.16E-05 
4.96E-05 9.42E-05 6.33E-05 0.000192 0.000104 0.000145 0.000136 0.000177 0.000175 
6.73E-05 0.000112 6.75E-05 0.000191 0.000102 0.000149 0.000146 0.000187 0.000187 

4.89E-07 U 4.87E-07 U 5.93E-07 U 7.79E-07 U 7.65E-07 U 7.68E-07 U 4.59E-07 U 4.23E-07 U 4.68E-07 U
5.6E-06 J 5.63E-06 J 4.18E-06 Z 6.1E-06 Z 4.81E-06 J 9.84E-06 J 7.62E-06 J 6.38E-06 Z 7.1E-06 J
4.11E-05 6.51E-05 2.91E-05 J 7.64E-05 4.82E-05 6.63E-05 7.64E-05 0.000114 0.000114 
6.29E-05 9.66E-05 4.44E-05 0.000123 7.27E-05 9.54E-05 0.000117 0.000163 0.000159 
3.36E-05 J 4.99E-05 1.93E-05 J 4.55E-05 3.2E-05 J 4.16E-05 5.01E-05 6.53E-05 6.79E-05 
0.000326 0.000545 0.000256 0.00076 0.000395 0.000607 0.000635 0.000944 0.000929 
6.29E-05 9.66E-05 4.44E-05 0.000123 7.27E-05 9.54E-05 0.000117 0.000163 0.000159 
3.2E-06 U 6.4E-06 U 6.86E-06 U 6.98E-06 U 9.26E-06 U 5.77E-06 U 6.56E-06 Z 1.14E-05 U 1.2E-05 U
0.000209 0.000345 0.000177 0.000395 0.000233 0.000317 0.000381 0.000491 0.000491 
0.000248 0.000397 0.000183 0.000554 0.000299 0.000439 0.000498 0.000652 0.000659 
9.77E-05 0.00016 8.2E-05 0.000193 0.000114 0.000161 0.000171 0.000245 0.000239 
4.96E-05 9.42E-05 6.33E-05 0.000192 0.000104 0.000145 0.000136 0.000177 0.000175 

2.03E-06 Z 2.94E-06 J 5.84E-07 U 3.43E-06 Z 2.39E-06 Z 3.4E-06 J 3.28E-06 J 4.16E-06 J 4.07E-06 J
4.88E-06 Z 9.6E-06 J 6.43E-06 J 1.62E-05 J 6.44E-06 Z 1.55E-05 J 1.04E-05 Z 1.63E-05 J 1.9E-05 J
7.02E-07 Z 1.1E-06 Z 5.8E-07 U 9.82E-07 J 7.48E-07 U 9.56E-07 Z 9.6E-07 Z 1.14E-06 J 1.32E-06 Z

6.2E-05 0.000115 6.34E-05 0.000173 7.95E-05 0.00014 0.000126 0.000206 0.000207 
5.04E-07 U 5.03E-07 U 6.11E-07 U 8.03E-07 U 7.89E-07 U 7.92E-07 U 9.65E-07 Z 1.42E-06 Z 7.81E-07 Z
1.75E-06 Z 3.72E-06 J 1.71E-06 Z 6.16E-06 J 2.86E-06 Z 4.51E-06 Z 2.65E-06 Z 5.98E-06 J 6.53E-06 J
0.000115 0.000141 0.000111 0.000141 0.000117 Z 0.000134 0.000164 0.00019 0.000194 
0.000155 0.000285 0.000159 0.000484 0.000228 0.000371 0.000328 0.000486 0.0005 
0.000155 0.000285 0.000159 0.000484 0.000228 0.000371 0.000328 0.000486 0.0005 
7.3E-05 0.000137 7.44E-05 0.000229 0.000107 0.000175 0.000153 0.000231 0.000236 

9.55E-06 J 1.39E-05 Z 1.03E-05 J 2.59E-05 J 1.06E-05 Z 2.16E-05 J 1.78E-05 J 2.92E-05 J 2.45E-05 J
0.000315 0.000646 0.000323 0.00105 0.000491 0.000796 0.000744 0.00105 0.00109 
9.8E-05 0.0002 8.61E-05 0.000276 0.00015 0.000214 0.000233 0.000319 0.000316 

2.16E-05 J 3.14E-05 Z 1.79E-05 J 5.05E-05 2.48E-05 Z 3.98E-05 J 3.94E-05 J 5.49E-05 5.33E-05 
0.000315 0.000646 0.000323 0.00105 0.000491 0.000796 0.000744 0.00105 0.00109 
4.4E-05 8.43E-05 4.89E-05 0.000147 6.88E-05 0.000119 9.9E-05 0.000134 0.00014 

0.000206 0.000394 0.000193 0.000619 0.000285 0.000483 0.000438 0.000632 0.000661 
3.52E-06 U 1.69E-06 U 1.17E-06 U 2.37E-06 U 2.25E-06 U 1.94E-06 U 2.73E-06 U 1.72E-06 U 2.01E-06 U

6.9E-05 0.000124 5.86E-05 0.00016 8.8E-05 0.000123 0.000144 0.000187 0.000184 
9.8E-05 0.0002 8.61E-05 0.000276 0.00015 0.000214 0.000233 0.000319 0.000316 
0.00033 0.000606 0.000306 0.000956 0.000455 0.000731 0.000681 0.000962 0.000982 
6.9E-05 0.000124 5.86E-05 0.00016 8.8E-05 0.000123 0.000144 0.000187 0.000184 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

12H-T014 12H-T014 12H-T102 12H-T102 12H-T102 12H-T102 12H-TTR1 12H-TTR1 12H-TTR1
12H-CE03-T014 12H-CE04-T014 12H-CE01-T102 12H-CE02-T102 12H-CE03-T102 12H-CE04-T102 12H-CE01-TTR1 12H-CE02-TTR1 12H-CE02-TTR1

3 3 3.07 2.97 3 3.2 3.01 2.99 2.99
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.21 10.21 10.21 10.21 2.52 4.67 4.67

12H-CE03-T014-AS 12H-CE04-T014-AS 12H-CE01-T102-AS 12H-CE02-T102-AS 12H-CE03-T102-AS 12H-CE04-T102-AS 12H-CE01-TTR1-AS 12H-CE02-TTR1-AS 12H-CE02-TTR1-AT
12/11/2012 12/11/2012 12/10/2012 12/10/2012 12/10/2012 12/10/2012 12/11/2012 12/11/2012 12/11/2012

N N N N N N N N FD

1.11E-05 J 2.01E-05 J 7.34E-06 J 1.65E-05 Z 1.42E-05 J 1.44E-05 J 2.54E-05 J 3.13E-05 J 3.16E-05 J
4.28E-06 Z 8.32E-06 J 4.44E-06 Z 2.17E-05 Z 6.74E-06 J 1.13E-05 J 8.41E-06 Z 1.36E-05 Z 1.36E-05 Z

9.1E-05 0.00019 0.000105 0.000347 0.000147 0.000279 0.000202 0.000329 0.000349 
8.67E-07 U 3.82E-06 J 9.33E-07 U 4.02E-06 Z 3.24E-06 J 4.1E-06 Z 4.12E-06 J 4.28E-06 J 5.16E-06 J
8.62E-07 U 1.09E-06 Z 9.44E-07 Z 1.28E-06 U 1.06E-06 U 1.23E-06 U 1.35E-06 Z 1.72E-06 Z 3.54E-06 Z
2.66E-05 J 4.94E-05 2.59E-05 J 7.8E-05 3.76E-05 J 6.28E-05 5.38E-05 7.53E-05 8.07E-05 
1.48E-05 U 2.18E-05 Z 1.48E-05 Z 2.99E-05 Z 2.55E-05 Z 3.01E-05 J 3.35E-05 Z 4.88E-05 4.69E-05 
3.01E-05 J 6.64E-05 4.06E-05 0.000137 5.3E-05 0.000108 7.52E-05 0.000117 0.000122 
0.000319 0.000683 0.000389 0.00128 0.000518 0.000996 0.000754 0.00118 0.00123 
2.66E-05 J 4.94E-05 2.59E-05 J 7.8E-05 3.76E-05 J 6.28E-05 5.38E-05 7.53E-05 8.07E-05 
7.13E-06 Z 1.68E-05 J 1.06E-05 J 3.12E-05 J 1.25E-05 Z 2.4E-05 Z 2E-05 J 2.52E-05 J 2.81E-05 J
9.96E-05 0.000196 0.000108 0.000353 0.00016 0.000276 0.000219 0.000331 0.000339 
0.000315 0.000646 0.000323 0.00105 0.000491 0.000796 0.000744 0.00105 0.00109 
0.000197 0.000432 0.000224 0.000752 0.000303 0.000607 0.000466 0.000755 0.000796 
6.86E-06 J 1.44E-05 J 7.63E-06 J 2.72E-05 J 9.11E-06 Z 2.22E-05 J 1.58E-05 J 2.32E-05 J 2.61E-05 J
3.05E-06 Z 5.42E-06 J 3.48E-06 J 8.99E-06 J 4.93E-06 Z 9.25E-06 J 4.84E-06 Z 8.43E-06 Z 9.6E-06 J
0.000206 0.000394 0.000193 0.000619 0.000285 0.000483 0.000438 0.000632 0.000661 

3.09E-06 U 5.1E-06 U 1.35E-06 U 4.54E-06 U 3.68E-06 U 5.29E-06 U 4.16E-06 U 4.94E-06 U 5.36E-06 U
0.000319 0.000683 0.000389 0.00128 0.000518 0.000996 0.000754 0.00118 0.00123 
0.000155 0.000285 0.000159 0.000484 0.000228 0.000371 0.000328 0.000486 0.0005 
3.73E-06 Z 6.26E-06 Z 2.26E-06 Z 1E-05 Z 4.16E-06 Z 1E-05 J 6.78E-06 Z 1.07E-05 J 1.11E-05 J
9.55E-06 J 1.39E-05 Z 1.03E-05 J 2.59E-05 J 1.06E-05 Z 2.16E-05 J 1.78E-05 J 2.92E-05 J 2.45E-05 J
0.000319 0.000683 0.000389 0.00128 0.000518 0.000996 0.000754 0.00118 0.00123 
2.66E-05 J 4.94E-05 2.59E-05 J 7.8E-05 3.76E-05 J 6.28E-05 5.38E-05 7.53E-05 8.07E-05 
0.000319 0.000683 0.000389 0.00128 0.000518 0.000996 0.000754 0.00118 0.00123 
1.9E-05 J 4.19E-05 2.46E-05 J 8.09E-05 3.16E-05 J 6.44E-05 4.54E-05 7.45E-05 7.73E-05 

8.96E-07 U 8.56E-07 U 9.64E-07 U 1.33E-06 U 1.1E-06 U 1.27E-06 U 7.87E-07 U 1E-06 Z 8.19E-07 U
2.37E-06 Z 4.89E-06 J 3.06E-06 Z 1.15E-05 J 5.21E-06 Z 8.53E-06 J 4.56E-06 Z 1.12E-05 J 1.01E-05 J
4.68E-05 J 7.75E-05 4.32E-05 Z 9.94E-05 7.56E-05 8.35E-05 8.59E-05 0.000127 0.000133 
7.67E-07 U 7.33E-07 U 8.26E-07 U 1.14E-06 U 9.46E-07 U 1.09E-06 U 6.75E-07 U 6.42E-07 U 7.02E-07 U
1.26E-06 Z 7.57E-07 U 8.72E-07 U 4.47E-06 Z 9.87E-07 U 2.07E-06 J 2E-06 J 2.1E-06 Z 2.38E-06 J
2.4E-05 J 5.4E-05 4.17E-05 0.000126 5.45E-05 0.000114 6.52E-05 0.000107 0.000107 
0.000138 0.000288 0.000187 0.000581 0.000248 0.000507 0.000325 0.000577 0.000581 
4.73E-05 Z 0.000123 8.27E-05 0.000226 9.55E-05 0.000191 0.00013 0.000214 0.000232 
3.07E-05 J 7.92E-05 5.15E-05 Z 0.000163 5.99E-05 Z 0.000147 9.16E-05 0.000156 0.000148 
0.000126 Z 0.000283 Z 0.000202 0.000586 0.000256 0.00052 0.00032 Z 0.000547 0.000557 Z
0.000126 Z 0.000283 Z 0.000202 0.000586 0.000256 0.00052 0.00032 Z 0.000547 0.000557 Z
3.4E-05 Z 8.23E-05 5.13E-05 0.000153 6.57E-05 0.000143 9.01E-05 0.000162 0.000165 

1.62E-06 U 7.95E-06 Z 1.85E-06 U 1.28E-05 J 4.42E-06 Z 1E-05 J 7.22E-06 J 1.26E-05 J 1.47E-05 J
6.8E-06 U 5.91E-06 U 2.97E-06 U 7.73E-06 U 6.17E-06 U 7.14E-06 U 8.1E-06 U 7.38E-06 U 8.48E-06 U
0.000188 0.000441 0.000313 0.000971 0.000385 0.00078 0.000492 0.00086 0.000909 
3.4E-05 Z 8.23E-05 5.13E-05 0.000153 6.57E-05 0.000143 9.01E-05 0.000162 0.000165 
3.31E-05 J 7.91E-05 5.79E-05 0.000177 7.24E-05 0.000146 8.73E-05 0.000147 0.000154 
1.08E-05 Z 3.58E-05 J 1.73E-05 J 6.9E-05 2.76E-05 J 4.82E-05 Z 3.31E-05 Z 6.1E-05 6.88E-05 
1.62E-06 U 7.9E-06 Z 1.85E-06 U 1.71E-05 J 7.35E-06 J 9.59E-06 Z 1.05E-05 Z 1.74E-05 J 1.95E-05 J
0.000158 0.000357 0.000243 0.00072 0.000299 0.000578 0.00039 0.000659 0.000675 

1.21E-06 U 5.07E-06 Z 3.01E-06 Z 1.01E-05 Z 1.43E-06 U 9.78E-06 Z 7.78E-06 J 1.14E-05 J 1.3E-05 J
0.000126 Z 0.000283 Z 0.000202 0.000586 0.000256 0.00052 0.00032 Z 0.000547 0.000557 Z
1.43E-05 Z 2.86E-05 J 1.73E-05 J 5.88E-05 2.67E-05 J 4.32E-05 Z 3.22E-05 J 5.08E-05 5.84E-05 
0.000138 0.000288 0.000187 0.000581 0.000248 0.000507 0.000325 0.000577 0.000581 
1.94E-05 J 7.03E-05 4.69E-05 0.000115 4.91E-05 0.000105 6.15E-05 0.000126 0.000111 

0.0063 0.0133 0.00855 0.0259 0.0109 0.0212 0.0154 0.0238 0.0241 
0.00604 0.0127 0.00807 0.0244 0.0104 0.02 0.0146 0.0225 0.0229 
9.52E-09 1.78E-07 1.72E-07 4.96E-07 2.25E-07 4.02E-07 2.16E-07 3.75E-07 3.05E-07 
6.72E-08 1.81E-07 1.74E-07 4.96E-07 2.28E-07 4.06E-07 2.19E-07 3.40E-07 (e)
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

12H-T014 12H-T014 12H-T102 12H-T102 12H-T102 12H-T102 12H-TTR1 12H-TTR1 12H-TTR1
12H-CE03-T014 12H-CE04-T014 12H-CE01-T102 12H-CE02-T102 12H-CE03-T102 12H-CE04-T102 12H-CE01-TTR1 12H-CE02-TTR1 12H-CE02-TTR1

3 3 3.07 2.97 3 3.2 3.01 2.99 2.99
PR PR PR PR PR PR PR PR PR
1.43 1.43 10.21 10.21 10.21 10.21 2.52 4.67 4.67

12H-CE03-T014-AS 12H-CE04-T014-AS 12H-CE01-T102-AS 12H-CE02-T102-AS 12H-CE03-T102-AS 12H-CE04-T102-AS 12H-CE01-TTR1-AS 12H-CE02-TTR1-AS 12H-CE02-TTR1-AT
12/11/2012 12/11/2012 12/10/2012 12/10/2012 12/10/2012 12/10/2012 12/11/2012 12/11/2012 12/11/2012

N N N N N N N N FD

1.54E-05 Z 2.68E-05 Z 2.45E-05 Z 3.11E-05 Z 3.8E-05 Z 2.98E-05 Z 3.93E-05 Z 5.63E-05 J 6.02E-05 Z
0.000325 Z 0.000481 Z 0.000325 Z 0.000545 Z 0.000411 Z 0.000503 Z 0.000542 Z 0.000755 Z 0.000759 Z
0.00144 Z 0.00237 Z 0.00119 Z 0.00313 Z 0.00176 Z 0.00255 Z 0.00276 Z 0.00381 Z 0.00379 Z
0.00214 Z 0.00426 Z 0.00223 Z 0.00716 Z 0.00322 Z 0.00557 Z 0.00479 Z 0.00708 Z 0.00732 Z
0.00127 Z 0.00299 Z 0.00209 Z 0.00624 Z 0.00254 Z 0.0053 Z 0.00331 Z 0.00577 Z 0.00586 Z
0.000742 Z 0.00189 Z 0.00158 Z 0.00518 Z 0.00182 Z 0.0042 Z 0.00245 Z 0.0036 Z 0.00352 Z
0.000302 Z 0.000941 Z 0.000825 Z 0.00257 Z 0.000871 0.00215 Z 0.00107 Z 0.00188 Z 0.00197 Z
9.92E-05 Z 0.000292 0.000263 Z 0.000742 0.000252 Z 0.000676 0.000288 Z 0.000595 Z 0.000613 Z
2.99E-05 Z 9.49E-05 7.85E-05 Z 0.000204 Z 7.32E-05 Z 0.00018 8.3E-05 Z 0.000155 0.00016 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

12H-TTR1 12H-TTR1 12H-TTR2 12H-TTR2 12H-TTR2 12H-TTR2 12H-TTR2 13A-T000 13A-T000
12H-CE03-TTR1 12H-CE04-TTR1 12H-CE01-TTR2 12H-CE02-TTR2 12H-CE02-TTR2 12H-CE03-TTR2 12H-CE04-TTR2 13A-CE11-T000 13A-CE12-T000

3 3.2 3.18 3.2 3.2 3 3 3 3
PR PR PR PR PR PR PR PR PR
6.72 4.67 1.96 3.05 3.05 4.13 3.05 -0.06 -0.06

12H-CE03-TTR1-AS 12H-CE04-TTR1-AS 12H-CE01-TTR2-AS 12H-CE02-TTR2-AS 12H-CE02-TTR2-AT 12H-CE03-TTR2-BS 12H-CE04-TTR2-AS 13A-CE11-T000-AS 13A-CE12-T000-AS
12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 6/7/2013 6/8/2013

N N N N FD N N N N

2.49E-05 J 3.3E-05 J 3.05E-05 J 1.53E-05 Z 1.92E-05 J 1.99E-05 J 2.81E-05 J 2.36E-05 J 1.77E-05 J
1.53E-05 J 1.39E-05 Z 1.55E-05 J 1.6E-05 Z 1.5E-05 Z 2.17E-05 J 1.51E-05 Z 1.54E-05 Z 1.54E-05 Z
4.27E-05 4.95E-05 3.96E-05 Z 3.76E-05 J 3.26E-05 J 3.11E-05 J 3.15E-05 Z 4.36E-06 Z 2.34E-06 Z
0.000561 0.000699 0.000523 0.000478 0.00049 0.000462 0.000576 0.000495 0.000512 
3.86E-05 J 4.59E-05 3.62E-05 J 3.11E-05 J 3.45E-05 J 3.15E-05 J 3.78E-05 J 3.62E-05 J 3.03E-05 Z
1.61E-05 J 1.96E-05 J 1.56E-05 J 1.33E-05 J 1.39E-05 Z 1.28E-05 J 1.82E-05 Z 1.45E-05 J 1.33E-05 J
5.96E-06 J 5.8E-06 J 4.84E-06 Z 3.9E-06 J 1.05E-06 U 3.11E-06 J 4.46E-06 J 3.74E-06 Z 4.57E-06 J
0.00019 0.000239 0.000177 0.000162 0.000163 0.000153 0.000189 Z 0.000156 0.000164 

8.5E-07 U 7.49E-07 U 7.75E-07 U 6.29E-07 U 8.19E-07 U 5.78E-07 U 6.51E-07 U 7.25E-07 U 6.78E-07 U
3.59E-05 J 4.97E-05 3.77E-05 J 3.27E-05 J 3.26E-05 J 2.99E-05 J 4.02E-05 2.83E-05 J 3.03E-05 J
1.94E-05 J 2.26E-05 J 1.68E-05 J 1.54E-05 J 1.24E-05 Z 1.3E-05 Z 2.09E-05 J 1.55E-05 J 1.67E-05 J
0.000345 Z 0.000441 Z 0.000348 0.000315 Z 0.000317 Z 0.000287 0.000363 0.000329 0.000328 
0.000112 0.000104 8.85E-05 6.79E-05 U 7.04E-05 U 6.67E-05 U 8.9E-05 0.000118 0.000109 
0.000613 0.000759 0.000614 0.000553 0.00055 0.000537 0.000644 0.000582 0.000589 

1.15E-06 U 1.13E-06 U 9.58E-07 U 8.44E-07 U 9.9E-07 U 7.28E-07 U 8.89E-07 U 1.03E-06 U 7.56E-07 U
1.25E-06 U 1.22E-06 U 1.04E-06 U 9.16E-07 U 1.08E-06 U 7.91E-07 U 9.66E-07 U 1.12E-06 U 8.22E-07 U
0.000561 0.000699 0.000523 0.000478 0.00049 0.000462 0.000576 0.000495 0.000512 
9.62E-06 Z 1.39E-05 J 1.09E-05 J 9.88E-06 J 9.09E-06 Z 8.84E-06 Z 1.02E-05 Z 8.55E-06 Z 1.17E-05 J
0.000613 0.000759 0.000614 0.000553 0.00055 0.000537 0.000644 0.000582 0.000589 
0.0001 0.000126 9.82E-05 8.62E-05 8.58E-05 8.08E-05 0.000101 9.53E-05 9.35E-05 
0.0001 0.000126 9.82E-05 8.62E-05 8.58E-05 8.08E-05 0.000101 9.53E-05 9.35E-05 

0.000468 0.000608 0.000444 0.000408 0.000418 0.000393 0.00053 0.000358 0.000388 
0.000345 Z 0.000441 Z 0.000348 0.000315 Z 0.000317 Z 0.000287 0.000363 0.000329 0.000328 
3.54E-05 Z 3.69E-05 J 3.24E-05 J 2.92E-05 J 2.9E-05 Z 2.95E-05 J 3.19E-05 J 2.95E-05 Z 2.4E-05 Z
1.18E-06 U 1.16E-06 U 2.08E-06 Z 8.68E-07 U 1.02E-06 U 1.74E-06 Z 2.85E-06 Z 1.06E-06 U 2.04E-06 Z
1.19E-06 U 1.17E-06 U 9.94E-07 U 8.75E-07 U 1.03E-06 U 7.55E-07 U 9.22E-07 U 1.07E-06 U 7.84E-07 U
8.67E-06 J 7.86E-06 Z 7.05E-06 J 6.15E-06 Z 6.42E-06 J 6.15E-06 J 7.46E-06 Z 6.02E-06 Z 7.89E-06 J
9.69E-06 Z 1.23E-05 Z 1.02E-05 J 1.03E-05 J 7.68E-06 Z 7.81E-06 J 9.11E-06 Z 8.53E-06 Z 7.79E-06 Z
1.94E-05 J 2.26E-05 J 1.68E-05 J 1.54E-05 J 1.24E-05 Z 1.3E-05 Z 2.09E-05 J 1.55E-05 J 1.67E-05 J
0.000345 Z 0.000441 Z 0.000348 0.000315 Z 0.000317 Z 0.000287 0.000363 0.000329 0.000328 
1.93E-06 J 2.56E-06 Z 1.72E-06 Z 1.34E-06 Z 1.47E-06 J 1.84E-06 J 1.85E-06 J 1.04E-06 Z 3.88E-06 U
8.4E-07 U 7.4E-07 U 7.66E-07 U 6.22E-07 U 8.1E-07 U 5.71E-07 U 6.44E-07 U 7.17E-07 U 6.7E-07 U
7.8E-05 0.000103 6.67E-05 6.59E-05 6.01E-05 5.57E-05 8E-05 6.53E-05 7.18E-05 

0.000528 0.000755 0.000479 0.000454 0.000433 0.000404 0.000572 0.000422 0.000491 
3.54E-05 Z 3.69E-05 J 3.24E-05 J 2.92E-05 J 2.9E-05 Z 2.95E-05 J 3.19E-05 J 2.95E-05 Z 2.4E-05 Z
3.01E-05 J 3.78E-05 Z 2.56E-05 Z 2.5E-05 J 2.43E-05 J 2.05E-05 J 3.07E-05 J 2.25E-05 Z 2.97E-05 J

6E-06 Z 5.83E-06 Z 7.65E-06 J 4.46E-06 Z 4.18E-06 Z 4.04E-06 J 6.19E-06 J 6.51E-06 J 6.79E-06 Z
0.000159 0.000227 0.000142 0.000138 0.000132 0.000116 0.000171 0.000126 0.000155 
7.94E-06 Z 1.07E-05 J 7.26E-06 Z 7.8E-06 J 4.38E-06 Z 5.46E-06 Z 1.15E-05 J 8.55E-06 J 1.05E-05 J
2.59E-05 J 3.62E-05 J 2.94E-05 J 2.33E-05 J 1.92E-05 Z 2.1E-05 J 2.94E-05 J 2.36E-05 J 3.16E-05 J
0.000193 0.000235 0.000199 0.000169 0.000178 0.000159 0.000213 0.000187 0.00016 
6.9E-05 8.65E-05 7.13E-05 6.24E-05 6.44E-05 5.69E-05 7.22E-05 6.76E-05 7.26E-05 

1.77E-05 Z 2.85E-05 J 1.62E-05 Z 1.43E-05 Z 1.54E-05 J 1.5E-05 J 2.17E-05 J 1.73E-05 J 1.99E-05 J
0.000528 0.000755 0.000479 0.000454 0.000433 0.000404 0.000572 0.000422 0.000491 
8.82E-06 J 1.1E-05 J 1.1E-05 J 7.57E-06 Z 6.73E-06 J 5.7E-06 J 8.71E-06 Z 6.46E-06 Z 8.8E-06 J
1.17E-06 U 1.39E-06 U 9.96E-07 U 7.76E-07 U 9.58E-07 U 1.09E-06 U 8.26E-07 U 9.72E-07 Z 4.12E-07 U
8.82E-06 J 1.1E-05 J 1.1E-05 J 7.57E-06 Z 6.73E-06 J 5.7E-06 J 8.71E-06 Z 6.46E-06 Z 8.8E-06 J
9.17E-05 0.000129 8.06E-05 7.9E-05 7.32E-05 6.77E-05 9.16E-05 8.17E-05 9.51E-05 

1.98E-06 U 2.1E-06 U 1.46E-06 U 1.61E-06 U 1.56E-06 U 1.26E-06 U 1.32E-06 U 1.49E-06 U 1.37E-06 U
2.59E-05 J 3.62E-05 J 2.94E-05 J 2.33E-05 J 1.92E-05 Z 2.1E-05 J 2.94E-05 J 2.36E-05 J 3.16E-05 J
2.24E-05 J 2.46E-05 Z 3.04E-05 Z 1.94E-05 J 1.98E-05 J 1.65E-05 J 2.66E-05 J 2.32E-05 J 2.36E-05 J
1.35E-06 U 1.4E-06 U 1.19E-06 U 1.15E-06 U 1.2E-06 U 1.03E-06 U 1.09E-06 U 1.45E-06 U 1.16E-06 U
8.46E-05 0.000119 7.56E-05 6.84E-05 7.25E-05 6.26E-05 8.61E-05 5.92E-05 7.33E-05 
0.000447 0.000612 0.0004 0.000371 0.000378 0.000314 0.000464 0.00032 0.000403 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

12H-TTR1 12H-TTR1 12H-TTR2 12H-TTR2 12H-TTR2 12H-TTR2 12H-TTR2 13A-T000 13A-T000
12H-CE03-TTR1 12H-CE04-TTR1 12H-CE01-TTR2 12H-CE02-TTR2 12H-CE02-TTR2 12H-CE03-TTR2 12H-CE04-TTR2 13A-CE11-T000 13A-CE12-T000

3 3.2 3.18 3.2 3.2 3 3 3 3
PR PR PR PR PR PR PR PR PR
6.72 4.67 1.96 3.05 3.05 4.13 3.05 -0.06 -0.06

12H-CE03-TTR1-AS 12H-CE04-TTR1-AS 12H-CE01-TTR2-AS 12H-CE02-TTR2-AS 12H-CE02-TTR2-AT 12H-CE03-TTR2-BS 12H-CE04-TTR2-AS 13A-CE11-T000-AS 13A-CE12-T000-AS
12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 6/7/2013 6/8/2013

N N N N FD N N N N

1.89E-06 U 1.95E-06 U 1.66E-06 U 1.61E-06 U 1.68E-06 U 1.44E-06 U 1.53E-06 U 2.03E-06 U 1.62E-06 U
0.000447 0.000612 0.0004 0.000371 0.000378 0.000314 0.000464 0.00032 0.000403 
0.000184 0.000151 0.000149 0.000156 0.000154 0.000154 0.000142 0.000128 0.000113 

1.32E-06 U 3.58E-06 Z 1.16E-06 U 1.96E-06 Z 1.17E-06 U 1E-06 U 2.86E-06 J 1.41E-06 U 2.75E-06 Z
0.000193 0.000235 0.000199 0.000169 0.000178 0.000159 0.000213 0.000187 0.00016 

1.34E-06 U 1.39E-06 U 1.18E-06 U 1.15E-06 U 1.19E-06 U 1.02E-06 U 1.09E-06 U 2.06E-06 Z 1.15E-06 U
0.000487 0.00065 0.000421 0.000409 0.000383 0.000353 0.000499 0.000345 0.000416 
1.18E-05 Z 1.45E-05 Z 1.58E-05 Z 1.26E-05 Z 1.08E-05 Z 1.11E-05 Z 1.59E-05 Z 1.02E-05 Z 5.15E-05 
5.85E-06 J 4.16E-06 Z 5.25E-06 J 4.09E-06 J 3.3E-06 Z 2.94E-06 Z 5.13E-06 J 3.99E-06 Z 4.84E-06 J
5.55E-05 6.54E-05 5.17E-05 4.61E-05 4.4E-05 4.3E-05 6.15E-05 4.54E-05 5.12E-05 
5.55E-05 6.54E-05 5.17E-05 4.61E-05 4.4E-05 4.3E-05 6.15E-05 4.54E-05 5.12E-05 
4.97E-05 6.67E-05 4.33E-05 4.29E-05 3.75E-05 J 3.62E-05 J 5.02E-05 4.22E-05 4.67E-05 

4.48E-06 Z 6.45E-06 J 5.8E-06 J 3.77E-06 Z 5.31E-06 Z 3.08E-06 Z 4.49E-06 Z 4.31E-06 J 6.56E-06 J
0.000147 0.000154 0.000133 0.000122 0.000133 0.00011 0.000135 0.000195 0.000182 
0.000528 0.000755 0.000479 0.000454 0.000433 0.000404 0.000572 0.000422 0.000491 

1.31E-06 U 1.39E-06 U 9.65E-07 U 1.07E-06 U 1.03E-06 U 8.33E-07 U 8.75E-07 U 9.85E-07 U 9.07E-07 U
2.71E-06 Z 4.43E-06 Z 9.58E-07 U 2.55E-06 Z 3.23E-06 J 2.87E-06 Z 3.57E-06 Z 3.41E-06 Z 2.74E-06 Z
0.000528 0.000755 0.000479 0.000454 0.000433 0.000404 0.000572 0.000422 0.000491 
3.7E-05 J 5.01E-05 3.35E-05 J 2.94E-05 J 2.99E-05 J 2.62E-05 J 3.93E-05 2.99E-05 J 3.48E-05 J

1.44E-06 U 1.53E-06 U 1.06E-06 U 1.17E-06 U 1.13E-06 U 9.15E-07 U 9.62E-07 U 1.08E-06 U 9.97E-07 U
7.8E-05 0.000103 6.67E-05 6.59E-05 6.01E-05 5.57E-05 8E-05 6.53E-05 7.18E-05 

1.89E-05 J 2.51E-05 J 2E-05 J 1.58E-05 J 1.6E-05 Z 1.45E-05 J 2.03E-05 J 1.56E-05 J 1.82E-05 J
0.000487 0.00065 0.000421 0.000409 0.000383 0.000353 0.000499 0.000345 0.000416 

1.29E-06 U 1.7E-06 U 6.25E-07 U 9.86E-07 U 6.81E-07 U 6.47E-07 Z 6.03E-07 U 2.22E-06 Z 1.94E-06 U
0.000224 0.000233 0.000216 0.000179 0.000193 0.000171 0.000217 0.000256 0.000249 
0.000128 0.000173 0.000114 0.000107 0.00011 0.000101 0.000131 0.000111 0.000128 
3.77E-05 J 5.13E-05 3.77E-05 J 3.38E-05 J 3.43E-05 J 3.35E-05 J 4.19E-05 3.7E-05 J 3.92E-05 
2.47E-05 J 2.93E-05 J 2.06E-05 J 1.76E-05 Z 1.81E-05 J 1.75E-05 Z 2.4E-05 J 2.19E-05 J 2.35E-05 J
3.77E-05 J 5.13E-05 3.77E-05 J 3.38E-05 J 3.43E-05 J 3.35E-05 J 4.19E-05 3.7E-05 J 3.92E-05 
0.000134 0.000175 0.000129 0.000119 0.000116 0.000105 0.000139 0.000124 0.000144 
5.26E-06 J 5.3E-06 Z 5.32E-06 Z 4E-06 Z 5.01E-06 J 3.92E-06 J 5.9E-06 Z 4.28E-06 J 5.9E-06 J
1.51E-05 Z 2.14E-05 J 1.65E-05 J 1.41E-05 J 1.48E-05 J 1.37E-05 J 1.58E-05 Z 1.48E-05 J 1.98E-05 J
8.06E-05 0.0001 7.8E-05 7.44E-05 7E-05 6.29E-05 8.41E-05 7.4E-05 8.42E-05 
3.33E-05 J 4.09E-05 3.38E-05 J 2.46E-05 Z 2.84E-05 J 2.5E-05 J 3.05E-05 J 2.81E-05 J 3.31E-05 J
6.72E-05 7.67E-05 6.61E-05 5.09E-05 6.44E-05 5.93E-05 6.67E-05 5.71E-05 6.58E-05 
0.000398 0.000458 0.000408 0.00035 0.000368 0.000321 0.000409 0.00048 0.000489 
0.000305 0.0004 0.000293 0.000255 0.000279 0.000264 0.00033 0.000277 0.000314 

1.25E-06 U 1.28E-06 U 1E-06 U 9.83E-07 U 1.21E-06 U 9.07E-07 U 9.83E-07 U 1.16E-06 U 1.52E-06 Z
1.22E-06 U 1.25E-06 U 9.75E-07 U 9.55E-07 U 1.18E-06 U 8.81E-07 U 1.17E-06 Z 1.91E-06 Z 9.41E-07 U
9.75E-05 0.000132 9.87E-05 8.7E-05 8.91E-05 8.14E-05 0.000105 8.97E-05 0.000101 

1.04E-06 U 1.06E-06 U 8.28E-07 U 8.11E-07 U 1E-06 U 7.48E-07 U 8.11E-07 U 9.58E-07 U 7.99E-07 U
9.75E-05 0.000132 9.87E-05 8.7E-05 8.91E-05 8.14E-05 0.000105 8.97E-05 0.000101 

1.01E-06 U 1.03E-06 U 8.04E-07 U 7.88E-07 U 9.73E-07 U 7.27E-07 U 7.88E-07 U 9.3E-07 U 7.76E-07 U
0.000196 0.000253 0.000197 0.000169 0.000185 0.000164 0.000212 0.000169 0.000191 

9.14E-07 U 9.14E-07 U 9.89E-07 Z 7.13E-07 U 9.2E-07 U 6.85E-07 U 7.2E-07 U 8.87E-07 U 7.07E-07 U
4.48E-06 Z 6.44E-06 J 4.21E-06 J 4.63E-06 Z 3.7E-06 J 4.35E-06 J 4.96E-06 J 4.51E-06 J 4.78E-06 U
8.62E-05 8.11E-05 7.97E-05 7.24E-05 7.61E-05 6.17E-05 Z 7.97E-05 0.000125 0.000102 
2.49E-05 J 2.27E-05 Z 2.43E-05 Z 1.88E-05 J 2.01E-05 Z 2.13E-05 J 2.28E-05 Z 2.65E-05 J 2.46E-05 J
5.55E-06 J 7.28E-06 J 4.95E-06 J 4.22E-06 J 2.73E-06 Z 4.37E-06 Z 5.22E-06 J 6.47E-06 J 5.64E-06 U
1.07E-06 U 1.09E-06 U 8.53E-07 U 8.36E-07 U 1.03E-06 U 7.71E-07 U 8.36E-07 U 9.87E-07 U 8.24E-07 U
0.000305 0.0004 0.000293 0.000255 0.000279 0.000264 0.00033 0.000277 0.000314 
7.5E-05 0.0001 6.6E-05 6.37E-05 6.39E-05 7.33E-05 7.72E-05 7.42E-05 8.42E-05 

2.45E-05 J 3.83E-05 J 2.13E-05 Z 2.01E-05 J 1.85E-05 Z 2.4E-05 J 2.62E-05 J 2.93E-05 J 3.2E-05 J
3.73E-05 Z 4.73E-05 3.64E-05 J 3.07E-05 J 3.01E-05 Z 4.05E-05 3.97E-05 4.15E-05 4.08E-05 
3.84E-06 J 4.14E-06 Z 2.82E-06 Z 1.99E-06 Z 2.62E-06 Z 2.52E-06 Z 4.12E-06 J 2.26E-06 Z 3.04E-06 Z
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

12H-TTR1 12H-TTR1 12H-TTR2 12H-TTR2 12H-TTR2 12H-TTR2 12H-TTR2 13A-T000 13A-T000
12H-CE03-TTR1 12H-CE04-TTR1 12H-CE01-TTR2 12H-CE02-TTR2 12H-CE02-TTR2 12H-CE03-TTR2 12H-CE04-TTR2 13A-CE11-T000 13A-CE12-T000

3 3.2 3.18 3.2 3.2 3 3 3 3
PR PR PR PR PR PR PR PR PR
6.72 4.67 1.96 3.05 3.05 4.13 3.05 -0.06 -0.06

12H-CE03-TTR1-AS 12H-CE04-TTR1-AS 12H-CE01-TTR2-AS 12H-CE02-TTR2-AS 12H-CE02-TTR2-AT 12H-CE03-TTR2-BS 12H-CE04-TTR2-AS 13A-CE11-T000-AS 13A-CE12-T000-AS
12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 6/7/2013 6/8/2013

N N N N FD N N N N

9.67E-05 0.000118 J 0.000105 8.82E-05 J 0.000107 0.000105 0.000104 0.000107 0.000111 
9.67E-05 0.000118 J 0.000105 8.82E-05 J 0.000107 0.000105 0.000104 0.000107 0.000111 

8.54E-06 U 4.83E-06 J 6.6E-06 U 6.24E-06 U 6.79E-06 U 6.24E-06 U 4.52E-06 U 2.63E-06 Z 3.42E-06 U
0.000733 0.000795 0.000667 0.000643 0.000645 0.000615 0.000713 0.000582 0.000573 
1.1E-05 J 9.08E-06 Z 7.56E-06 Z 9.18E-06 J 6.14E-06 J 8.23E-06 Z 8.81E-06 Z 9.93E-06 Z 1.17E-05 J
1.11E-05 J 1.45E-05 J 9.23E-06 J 9.84E-06 J 8.2E-06 Z 1.05E-05 J 1.09E-05 J 1.15E-05 J 1.14E-05 J
2.36E-05 J 3.29E-05 J 2.33E-05 J 1.96E-05 J 2.46E-05 J 2.44E-05 J 2.46E-05 J 2.01E-05 Z 2.6E-05 J
6.14E-05 7.32E-05 5.5E-05 4.58E-05 Z 5.88E-05 6.45E-05 6.22E-05 5.51E-05 Z 6.7E-05 

9.86E-07 U 1.05E-06 U 7.47E-07 U 8.3E-07 U 9.49E-07 U 7.16E-07 U 7.06E-07 U 7.72E-07 U 6.86E-07 U
2.88E-06 Z 5.32E-06 J 3.34E-06 Z 2.53E-06 Z 2.29E-06 Z 3.24E-06 Z 4.23E-06 J 4.93E-06 J 4.48E-06 U
6.81E-05 8.64E-05 Z 6.69E-05 5.94E-05 5.91E-05 6.12E-05 7.45E-05 5.64E-05 6.54E-05 
7.94E-06 J 7.84E-06 J 6.16E-06 Z 4.69E-06 Z 5.4E-06 Z 5.74E-06 Z 7.9E-06 J 6.86E-06 U 7.82E-06 U
2.73E-05 J 2.95E-05 Z 2.44E-05 J 2.01E-05 Z 2.08E-05 J 2.09E-05 J 2.61E-05 J 1.87E-05 J 2.28E-05 J
0.000149 0.000171 0.000137 9.15E-05 9.25E-05 8.99E-05 0.000149 0.000119 0.00015 
0.000156 0.000178 0.000149 0.00012 0.000123 0.000109 0.000151 0.000139 0.000145 

5.94E-07 U 4.89E-07 U 5.6E-07 U 4.04E-07 U 5.86E-07 U 4.33E-07 U 4.43E-07 U 7.08E-07 U 5.24E-07 U
6.87E-06 J 7.19E-06 Z 6.84E-06 Z 4.05E-06 Z 5.46E-06 Z 4.11E-06 J 3.82E-06 Z 8.71E-06 Z 7.88E-06 Z
8.85E-05 9.41E-05 8.23E-05 7.6E-05 7.68E-05 7.35E-05 8.64E-05 7.88E-05 6.87E-05 
0.00013 0.000139 0.00012 0.000109 0.000111 0.000107 0.000129 0.000117 0.000108 
5.78E-05 5.9E-05 5.35E-05 5.33E-05 6.07E-05 5.1E-05 5.57E-05 6.5E-05 6.02E-05 
0.000733 0.000795 0.000667 0.000643 0.000645 0.000615 0.000713 0.000582 0.000573 
0.00013 0.000139 0.00012 0.000109 0.000111 0.000107 0.000129 0.000117 0.000108 

1.34E-05 U 1.3E-05 J 1.1E-05 U 7.73E-06 U 7.82E-06 U 9.13E-06 U 7.32E-06 U 4.96E-06 Z 4.05E-06 U
0.000398 0.000458 0.000408 0.00035 0.000368 0.000321 0.000409 0.00048 0.000489 
0.000543 0.000604 0.000498 0.000442 0.000456 0.000419 0.000533 0.000459 0.000464 
0.000193 0.000215 0.000192 0.000169 0.000178 0.000157 0.000181 0.0002 0.000201 
0.000149 0.000171 0.000137 9.15E-05 9.25E-05 8.99E-05 0.000149 0.000119 0.00015 
4.01E-06 J 4.66E-06 J 3.83E-06 J 3.56E-06 J 3E-06 Z 3.65E-06 J 4.29E-06 J 3.91E-06 Z 3.81E-06 J
1.38E-05 J 1.52E-05 J 1.25E-05 J 1.11E-05 Z 1.03E-05 J 1.24E-05 J 1.23E-05 J 9.73E-06 Z 1.16E-05 J
2.85E-06 J 1.84E-06 Z 1.37E-06 Z 1.33E-06 Z 5.73E-07 U 8.09E-07 Z 2.42E-06 J 6.92E-07 U 6.89E-07 Z
0.000159 0.000163 0.000143 0.000141 0.000139 0.000138 0.000144 0.000113 0.000108 

6.13E-07 U 1.5E-06 Z 5.78E-07 U 5.37E-07 Z 6.05E-07 U 4.46E-07 U 1.32E-06 J 7.3E-07 U 1.27E-06 Z
4.89E-06 Z 5.21E-06 J 5.54E-06 J 3.6E-06 Z 4.34E-06 Z 3.21E-06 Z 4.24E-06 J 4.01E-06 J 3.52E-06 J
0.000165 0.000168 0.000162 0.000146 0.000155 0.000144 0.000158 0.000271 0.000225 
0.000363 1.13E-06 U 0.000347 0.000315 0.000327 0.000292 0.000357 0.000272 0.000301 
0.000363 1.13E-06 U 0.000347 0.000315 0.000327 0.000292 0.000357 0.000272 0.000301 
0.000167 0.000193 0.000164 0.000155 0.000154 0.000143 0.00017 0.000129 0.000145 
1.95E-05 J 2.34E-05 J 2.06E-05 J 1.74E-05 J 1.83E-05 Z 1.55E-05 Z 2E-05 J 1.9E-05 J 1.82E-05 J
0.000797 0.000895 0.00075 0.000661 0.000686 0.000604 0.000794 0.000592 0.000651 
0.000259 0.000279 0.000245 0.000214 0.000217 0.000182 0.000248 0.000202 0.000203 
4.17E-05 Z 4.93E-05 4.2E-05 3.87E-05 J 3.75E-05 J 3.57E-05 J 4.48E-05 4.07E-05 4.26E-05 
0.000797 0.000895 0.00075 0.000661 0.000686 0.000604 0.000794 0.000592 0.000651 
0.000107 0.000125 0.000103 8.96E-05 9.47E-05 7.89E-05 0.000107 8.47E-05 9.32E-05 
0.00048 0.000537 0.000452 0.00041 0.000427 0.000386 0.000487 0.000354 0.000394 

2.28E-06 U 1.83E-06 U 2.42E-06 U 2.42E-06 U 4.41E-06 U 1.63E-06 U 2.8E-06 U 2.25E-06 Z 1.72E-06 U
0.000151 0.000161 0.000148 0.000126 0.000131 0.000118 0.000151 0.000125 0.000124 
0.000259 0.000279 0.000245 0.000214 0.000217 0.000182 0.000248 0.000202 0.000203 
0.000731 0.000829 0.000692 0.000649 0.000663 0.000612 0.000762 0.000567 0.000623 
0.000151 0.000161 0.000148 0.000126 0.000131 0.000118 0.000151 0.000125 0.000124 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

12H-TTR1 12H-TTR1 12H-TTR2 12H-TTR2 12H-TTR2 12H-TTR2 12H-TTR2 13A-T000 13A-T000
12H-CE03-TTR1 12H-CE04-TTR1 12H-CE01-TTR2 12H-CE02-TTR2 12H-CE02-TTR2 12H-CE03-TTR2 12H-CE04-TTR2 13A-CE11-T000 13A-CE12-T000

3 3.2 3.18 3.2 3.2 3 3 3 3
PR PR PR PR PR PR PR PR PR
6.72 4.67 1.96 3.05 3.05 4.13 3.05 -0.06 -0.06

12H-CE03-TTR1-AS 12H-CE04-TTR1-AS 12H-CE01-TTR2-AS 12H-CE02-TTR2-AS 12H-CE02-TTR2-AT 12H-CE03-TTR2-BS 12H-CE04-TTR2-AS 13A-CE11-T000-AS 13A-CE12-T000-AS
12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 6/7/2013 6/8/2013

N N N N FD N N N N

2.43E-05 J 2.78E-05 J 2.72E-05 J 2.3E-05 J 2.22E-05 J 1.88E-05 J 2.57E-05 J 2.52E-05 J 1.87E-05 Z
9.69E-06 Z 1.42E-05 J 1.22E-05 Z 9.34E-06 J 9.98E-06 Z 9.87E-06 Z 1.12E-05 J 1.02E-05 J 4.73E-06 Z
0.00024 0.000258 0.000223 0.000206 0.00021 0.000186 0.000229 0.000163 0.00018 

4.25E-06 Z 4.95E-06 J 4.74E-06 J 3.38E-06 J 2.57E-06 J 2.52E-06 Z 3.69E-06 J 2.52E-06 Z 2.66E-06 Z
9.16E-07 Z 3.37E-06 Z 1.82E-06 Z 1.56E-05 J 1.68E-06 J 5.36E-07 Z 2.53E-06 Z 1.67E-06 Z 8.94E-07 Z
6.08E-05 6.66E-05 5.91E-05 5.18E-05 5.35E-05 5.07E-05 5.91E-05 4.73E-05 5.18E-05 

3.55E-05 Z 4.02E-05 Z 3.48E-05 Z 2.38E-05 J 2.14E-05 Z 2.61E-05 Z 3.38E-05 Z 4.43E-05 3.75E-05 J
8.78E-05 9.58E-05 7.89E-05 6.86E-05 7.21E-05 6.27E-05 8.41E-05 5.93E-05 7.03E-05 
0.000872 0.000981 0.000806 0.000704 0.000739 0.000662 0.000854 0.000599 0.000691 
6.08E-05 6.66E-05 5.91E-05 5.18E-05 5.35E-05 5.07E-05 5.91E-05 4.73E-05 5.18E-05 
2.22E-05 J 2.37E-05 J 2.01E-05 J 1.59E-05 Z 1.86E-05 J 1.51E-05 J 2.02E-05 J 1.62E-05 J 1.76E-05 J
0.000252 7.63E-07 U 0.000227 0.000205 0.00021 0.000182 0.000252 0.000183 0.000208 
0.000797 0.000895 0.00075 0.000661 0.000686 0.000604 0.000794 0.000592 0.000651 
0.000539 0.000613 0.000499 0.000465 0.000485 0.000451 0.000518 0.000357 0.000407 
1.9E-05 J 1.89E-05 J 1.83E-05 J 1.5E-05 J 1.66E-05 J 1.38E-05 J 1.66E-05 J 1.33E-05 J 1.46E-05 J

5.39E-06 Z 6.44E-06 J 6E-06 Z 5.46E-06 Z 7.21E-06 J 5.31E-06 J 5.95E-06 Z 5.75E-06 J 5.22E-06 J
0.00048 0.000537 0.000452 0.00041 0.000427 0.000386 0.000487 0.000354 0.000394 

4.7E-06 U 4.71E-06 U 3.72E-06 U 3E-06 U 6.03E-06 U 4.28E-06 U 4.06E-06 U 5.69E-06 Z 5.36E-06 U
0.000872 0.000981 0.000806 0.000704 0.000739 0.000662 0.000854 0.000599 0.000691 
0.000363 1.13E-06 U 0.000347 0.000315 0.000327 0.000292 0.000357 0.000272 0.000301 
8.78E-06 J 8.67E-06 J 7.54E-06 Z 7.66E-06 J 7.26E-06 J 7.21E-06 J 8.69E-06 J 6.62E-06 J 7.06E-06 J
1.95E-05 J 2.34E-05 J 2.06E-05 J 1.74E-05 J 1.83E-05 Z 1.55E-05 Z 2E-05 J 1.9E-05 J 1.82E-05 J
0.000872 0.000981 0.000806 0.000704 0.000739 0.000662 0.000854 0.000599 0.000691 
6.08E-05 6.66E-05 5.91E-05 5.18E-05 5.35E-05 5.07E-05 5.91E-05 4.73E-05 5.18E-05 
0.000872 0.000981 0.000806 0.000704 0.000739 0.000662 0.000854 0.000599 0.000691 
5.38E-05 6.07E-05 5.08E-05 4.53E-05 4.35E-05 4.66E-05 5.26E-05 3.6E-05 J 4.21E-05 
9.6E-07 U 8.63E-07 U 8.82E-07 U 7.16E-07 U 9.02E-07 U 6.71E-07 U 7.25E-07 U 8.38E-07 U 6.61E-07 U
6.41E-06 Z 6.99E-06 J 6.3E-06 Z 6.3E-06 J 7.35E-06 Z 5.5E-06 J 7.16E-06 J 4.54E-06 J 5.06E-06 J
0.000103 0.000105 9.55E-05 7.97E-05 7.58E-05 8.49E-05 0.000101 0.000103 0.000103 

8.23E-07 U 7.39E-07 U 7.55E-07 U 6.14E-07 U 7.73E-07 U 5.75E-07 U 6.21E-07 U 7.18E-07 U 5.66E-07 U
2.45E-06 Z 2.49E-06 Z 1.68E-06 J 6.54E-07 U 8.07E-07 U 1.68E-06 J 1.63E-06 Z 2.16E-06 J 2.01E-06 J
6.96E-05 7.52E-05 Z 6.98E-05 6.27E-05 6.14E-05 5.65E-05 7.08E-05 7.16E-05 6.47E-05 
0.00036 0.000451 0.000365 0.000314 0.000337 0.000319 0.000377 0.000317 0.000327 
0.000152 0.000177 0.000147 0.000129 0.000136 0.00012 0.000152 0.000142 0.000141 
0.0001 0.000126 9.82E-05 8.62E-05 8.58E-05 8.08E-05 0.000101 9.53E-05 9.35E-05 

0.000345 Z 0.000441 Z 0.000348 0.000315 Z 0.000317 Z 0.000287 0.000363 0.000329 0.000328 
0.000345 Z 0.000441 Z 0.000348 0.000315 Z 0.000317 Z 0.000287 0.000363 0.000329 0.000328 
0.000102 0.000122 0.000102 8.48E-05 9.08E-05 8.9E-05 0.0001 9.1E-05 9.09E-05 
8.48E-06 J 5.93E-06 Z 7.02E-06 J 7.68E-06 J 6.33E-06 Z 4.82E-06 Z 6.36E-06 Z 7.94E-06 Z 7.93E-06 Z
6.45E-06 U 8.02E-06 U 7.42E-06 U 7.33E-06 U 6.63E-06 U 7.06E-06 U 7.07E-06 U 9.24E-06 Z 9.48E-06 Z
0.000561 0.000699 0.000523 0.000478 0.00049 0.000462 0.000576 0.000495 0.000512 
0.000102 0.000122 0.000102 8.48E-05 9.08E-05 8.9E-05 0.0001 9.1E-05 9.09E-05 
9.89E-05 0.000117 0.0001 8.95E-05 8.73E-05 8.19E-05 0.000102 8.91E-05 9.41E-05 
4.27E-05 4.95E-05 3.96E-05 Z 3.76E-05 J 3.26E-05 J 3.11E-05 J 3.15E-05 Z 4.36E-06 Z 2.34E-06 Z
1.16E-05 J 1.37E-05 Z 1.32E-05 J 1.03E-05 J 8.12E-06 Z 6.66E-06 Z 1.02E-05 Z 1.11E-05 J 1.11E-05 J
0.000431 0.00051 0.000419 0.000384 0.000396 0.00037 0.000447 0.000432 0.000452 
8.92E-06 Z 1.01E-05 J 9.66E-06 J 8.07E-06 J 7.69E-06 Z 6.97E-06 Z 8.58E-06 J 8.34E-06 J 6.74E-06 Z
0.000345 Z 0.000441 Z 0.000348 0.000315 Z 0.000317 Z 0.000287 0.000363 0.000329 0.000328 
3.86E-05 J 4.59E-05 3.62E-05 J 3.11E-05 J 3.45E-05 J 3.15E-05 J 3.78E-05 J 3.62E-05 J 3.03E-05 Z
0.00036 0.000451 0.000365 0.000314 0.000337 0.000319 0.000377 0.000317 0.000327 
0.000229 0.000102 5.51E-05 5.41E-05 6.03E-05 5.3E-05 0.000111 5.83E-05 U 4.8E-05 U
0.0171 0.0194 0.016 0.0143 0.0146 0.0135 0.0172 0.0144 0.0152 
0.0163 0.0184 0.0152 0.0136 0.0139 0.0128 0.0163 0.0138 0.0146 

2.22E-07 2.92E-07 1.99E-07 1.58E-07 1.71E-07 2.27E-07 2.16E-07 1.93E-07 2.4E-08 
2.25E-07 2.96E-07 2.02E-07 1.68E-07 (e) 2.27E-07 2.19E-07 1.93E-07 3.80E-07
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

12H-TTR1 12H-TTR1 12H-TTR2 12H-TTR2 12H-TTR2 12H-TTR2 12H-TTR2 13A-T000 13A-T000
12H-CE03-TTR1 12H-CE04-TTR1 12H-CE01-TTR2 12H-CE02-TTR2 12H-CE02-TTR2 12H-CE03-TTR2 12H-CE04-TTR2 13A-CE11-T000 13A-CE12-T000

3 3.2 3.18 3.2 3.2 3 3 3 3
PR PR PR PR PR PR PR PR PR
6.72 4.67 1.96 3.05 3.05 4.13 3.05 -0.06 -0.06

12H-CE03-TTR1-AS 12H-CE04-TTR1-AS 12H-CE01-TTR2-AS 12H-CE02-TTR2-AS 12H-CE02-TTR2-AT 12H-CE03-TTR2-BS 12H-CE04-TTR2-AS 13A-CE11-T000-AS 13A-CE12-T000-AS
12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 6/7/2013 6/8/2013

N N N N FD N N N N

4.68E-05 J 5.08E-05 J 4.81E-05 J 2.93E-05 Z 3.39E-05 Z 3.53E-05 J 3.99E-05 Z 3.11E-05 Z 2.52E-05 Z
0.000664 Z 0.000635 Z 0.000591 Z 0.000532 Z 0.000537 Z 0.000541 Z 0.000584 Z 0.000727 Z 0.000644 Z
0.0031 Z 0.00338 Z 0.00291 Z 0.00259 Z 0.00268 Z 0.00245 Z 0.00301 Z 0.00296 Z 0.00293 Z
0.00533 Z 0.00529 Z 0.00501 Z 0.00452 Z 0.00466 Z 0.00419 Z 0.00529 Z 0.00392 Z 0.00432 Z
0.00371 Z 0.00458 Z 0.00362 Z 0.00326 Z 0.00331 Z 0.00312 Z 0.00386 Z 0.00331 Z 0.0034 Z
0.00244 Z 0.00331 Z 0.00224 Z 0.00208 Z 0.00202 Z 0.00182 Z 0.00259 Z 0.00194 Z 0.00229 Z
0.00116 Z 0.00149 Z 0.00112 Z 0.000984 Z 0.00104 Z 0.000961 Z 0.00122 Z 0.00105 Z 0.00119 Z
0.000347 Z 0.000443 Z 0.000329 Z 0.000292 Z 0.000322 Z 0.000356 Z 0.000362 Z 0.000356 Z 0.000392 Z
0.000103 0.000124 Z 9.75E-05 Z 8.41E-05 Z 8.53E-05 Z 8.78E-05 Z 0.000108 8.19E-05 9.6E-05 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

13A-T000 13A-T000 13A-T014 13A-T014 13A-T014 13A-T014 13A-T014 13A-T102 13A-T102
13A-CE20-T000 13A-CE21-T000 13A-CE11-T014 13A-CE12-T014 13A-CE20-T014 13A-CE20-T014 13A-CE21-T014 13A-CE11-T102 13A-CE12-T102

3 3 3.02 3.07 2.99 2.99 2.98 2.99 2.9
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 1.44 1.44 1.44 1.44 1.43 10.22 10.21
13A-CE20-T000-AS 13A-CE21-T000-AS 13A-CE11-T014-AS 13A-CE12-T014-AS 13A-CE20-T014-AS 13A-CE20-T014-AT 13A-CE21-T014-AS 13A-CE11-T102-AS 13A-CE12-T102-AS

6/9/2013 6/20/2013 6/7/2013 6/8/2013 6/9/2013 6/9/2013 6/20/2013 6/7/2013 6/8/2013
N N N N N FD N N N

2.25E-05 J 7.15E-06 J 3.13E-05 J 1.32E-05 J 2.81E-05 J 2.71E-05 J 3.24E-05 J 9.68E-06 J 1.12E-05 Z
1.44E-05 Z 2.9E-05 Z 1.39E-05 Z 1.19E-05 J 1.57E-05 Z 1.56E-05 J 1.37E-05 J 1.66E-05 Z 7.77E-06 U
2.03E-06 Z 1.44E-05 J 2.01E-05 J 3.9E-06 Z 8.62E-06 Z 4.61E-06 Z 8.32E-05 3.27E-05 Z 1.65E-06 Z
0.000422 0.000262 0.000807 0.000548 0.000655 0.000621 0.00116 0.00118 0.000668 
2.75E-05 J 1.8E-05 Z 3.82E-05 Z 3.57E-05 J 4.32E-05 4.15E-05 7.06E-05 6.6E-05 3.17E-05 J
1.25E-05 J 6.14E-06 Z 1.91E-05 J 1.15E-05 Z 1.9E-05 J 1.76E-05 J 3.35E-05 J 2.12E-05 J 9.21E-06 Z
3.66E-06 J 1.16E-06 U 2.36E-06 U 4.47E-06 J 4.86E-06 J 4.32E-06 Z 9E-06 Z 5.94E-06 J 1.7E-06 U
0.000137 8.4E-05 0.000247 0.000167 0.000218 0.000207 0.000419 0.000389 0.000245 

7.31E-07 U 1.12E-06 U 1.73E-06 U 9.16E-07 U 8.38E-07 U 7.66E-07 U 1.4E-06 U 5.61E-07 U 1.56E-06 U
2.82E-05 J 1.77E-05 J 3.23E-05 Z 3.26E-05 J 4.04E-05 4.21E-05 9.17E-05 7.27E-05 4.51E-05 
1.52E-05 J 1.01E-05 J 2.03E-05 J 1.72E-05 J 2.33E-05 J 2.19E-05 J 4.32E-05 3.5E-05 Z 3.01E-05 J
0.000269 0.000168 Z 0.000518 0.00036 0.000429 0.000403 0.000739 Z 0.00076 0.000434 
9.69E-05 5.22E-05 U 0.000115 Z 8.05E-05 9.65E-05 9.47E-05 0.000145 0.000106 U 7.89E-05 U
0.000483 0.0003 0.000908 0.000653 0.000783 0.000732 0.00129 0.00146 0.000829 

8.25E-07 U 1.09E-06 U 2.22E-06 U 1.3E-06 U 1.75E-06 J 1.5E-06 Z 1.28E-06 U 2.24E-06 J 1.59E-06 U
8.97E-07 U 1.18E-06 U 2.41E-06 U 1.41E-06 U 1.05E-06 U 9.23E-07 U 1.4E-06 U 1.54E-06 U 1.73E-06 U
0.000422 0.000262 0.000807 0.000548 0.000655 0.000621 0.00116 0.00118 0.000668 
7.92E-06 Z 3.77E-06 U 1.12E-05 J 1.08E-05 J 1.3E-05 Z 1.41E-05 J 2.4E-05 Z 2.43E-05 J 1.28E-05 Z
0.000483 0.0003 0.000908 0.000653 0.000783 0.000732 0.00129 0.00146 0.000829 
8.02E-05 4.85E-05 0.000134 0.000107 0.000131 0.000116 0.000216 0.000233 0.000126 
8.02E-05 4.85E-05 0.000134 0.000107 0.000131 0.000116 0.000216 0.000233 0.000126 
0.000327 0.000201 0.000567 0.000401 0.000525 0.000506 0.001 0.000924 0.000587 
0.000269 0.000168 Z 0.000518 0.00036 0.000429 0.000403 0.000739 Z 0.00076 0.000434 
2.27E-05 Z 2.11E-05 Z 2.87E-05 Z 1.74E-05 Z 2.91E-05 J 2.45E-05 Z 4.13E-05 Z 2.03E-05 Z 1.34E-05 Z

2E-06 Z 1.12E-06 U 2.28E-06 U 3.05E-06 Z 9.99E-07 U 2.1E-06 Z 3.19E-06 Z 4.59E-06 Z 1.64E-06 U
8.56E-07 U 1.13E-06 U 2.3E-06 U 1.34E-06 U 1.01E-06 U 8.81E-07 U 1.33E-06 U 1.47E-06 U 1.65E-06 U
7.49E-06 J 4.56E-06 Z 7.4E-06 Z 7.28E-06 Z 8.18E-06 Z 1.09E-05 J 1.65E-05 J 1.73E-05 J 8.86E-06 Z
6.9E-06 J 3.13E-06 U 8.59E-06 Z 6.47E-06 U 1.11E-05 J 9.7E-06 Z 1.68E-05 J 1.77E-05 Z 1.11E-05 Z
1.52E-05 J 1.01E-05 J 2.03E-05 J 1.72E-05 J 2.33E-05 J 2.19E-05 J 4.32E-05 3.5E-05 Z 3.01E-05 J
0.000269 0.000168 Z 0.000518 0.00036 0.000429 0.000403 0.000739 Z 0.00076 0.000434 

3.36E-06 U 1.12E-06 U 3.47E-06 Z 4E-06 J 3.52E-06 U 1.69E-06 U 3.53E-06 U 1.4E-05 J 4.45E-06 J
7.23E-07 U 1.11E-06 U 1.71E-06 U 9.05E-07 U 1.15E-06 U 1.23E-06 U 1.19E-06 U 1.79E-06 U 1.55E-06 U
5.84E-05 2.98E-05 J 0.000104 7.73E-05 9.83E-05 8.97E-05 0.000192 0.000222 0.000124 
0.000402 0.000205 0.000811 0.000515 0.000666 0.00064 0.00133 0.00152 0.000781 
2.27E-05 Z 2.11E-05 Z 2.87E-05 Z 1.74E-05 Z 2.91E-05 J 2.45E-05 Z 4.13E-05 Z 2.03E-05 Z 1.34E-05 Z
2.51E-05 J 1.08E-05 Z 4.34E-05 2.75E-05 Z 4.03E-05 3.8E-05 8.58E-05 7.84E-05 5.02E-05 
5.34E-06 Z 2.64E-06 Z 4.04E-06 U 5.14E-06 Z 9.44E-06 J 9E-06 J 2.02E-05 J 1.64E-05 Z 9.45E-06 Z
0.000123 6.71E-05 0.000237 0.000155 0.000189 0.000192 0.000428 0.000435 0.000245 
6.44E-06 Z 3.82E-06 J 1.05E-05 J 8.7E-06 Z 1.13E-05 J 1.24E-05 J 2.32E-05 Z 2.72E-05 J 7.73E-06 Z
2.41E-05 J 1.1E-05 J 3.12E-05 Z 2.58E-05 J 3.14E-05 Z 3.6E-05 J 8.1E-05 7.63E-05 3.84E-05 
0.000148 7.89E-05 Z 0.000258 0.000215 0.00027 0.000252 0.000411 0.00049 0.000253 
5.65E-05 3.1E-05 J 8.67E-05 7.97E-05 8.99E-05 8.08E-05 0.00015 0.00016 9.12E-05 

1.72E-05 Z 8.48E-06 Z 2.36E-05 Z 2.03E-05 J 2.85E-05 J 2.45E-05 J 5.72E-05 7.35E-05 Z 3.29E-05 J
0.000402 0.000205 0.000811 0.000515 0.000666 0.00064 0.00133 0.00152 0.000781 
7.3E-06 Z 1.51E-06 U 1.11E-05 J 9.93E-06 J 1.39E-05 J 1.11E-05 Z 2.71E-05 Z 2.94E-05 J 1.55E-05 J

1.05E-06 U 1.73E-06 U 2.65E-06 U 2.02E-06 U 7.66E-07 U 1.1E-06 U 1.74E-06 U 8.66E-07 U 1.64E-06 U
7.3E-06 Z 1.51E-06 U 1.11E-05 J 9.93E-06 J 1.39E-05 J 1.11E-05 Z 2.71E-05 Z 2.94E-05 J 1.55E-05 J
7.16E-05 3.69E-05 J 0.000143 0.000101 0.000115 0.00011 0.000231 0.000265 0.000136 
1.4E-06 U 1.74E-06 U 3.88E-06 U 1.8E-06 U 1.61E-06 U 1.56E-06 U 2.58E-06 U 2.54E-06 U 3.14E-06 U
2.41E-05 J 1.1E-05 J 3.12E-05 Z 2.58E-05 J 3.14E-05 Z 3.6E-05 J 8.1E-05 7.63E-05 3.84E-05 
1.94E-05 J 8.88E-06 Z 2.75E-05 J 2.5E-05 Z 3.11E-05 J 2.79E-05 J 5.53E-05 6.92E-05 3.85E-05 
1.24E-06 U 1.28E-06 U 2.5E-06 U 1.71E-06 U 1.43E-06 U 1.31E-06 U 1.53E-06 U 2.13E-06 U 2.34E-06 U
6.11E-05 3.28E-05 J 0.000103 7.76E-05 9.64E-05 9.51E-05 0.000195 0.00022 0.000105 
0.000315 0.000171 0.000639 0.000406 0.0005 0.000487 0.00108 0.00107 0.000515 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

13A-T000 13A-T000 13A-T014 13A-T014 13A-T014 13A-T014 13A-T014 13A-T102 13A-T102
13A-CE20-T000 13A-CE21-T000 13A-CE11-T014 13A-CE12-T014 13A-CE20-T014 13A-CE20-T014 13A-CE21-T014 13A-CE11-T102 13A-CE12-T102

3 3 3.02 3.07 2.99 2.99 2.98 2.99 2.9
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 1.44 1.44 1.44 1.44 1.43 10.22 10.21
13A-CE20-T000-AS 13A-CE21-T000-AS 13A-CE11-T014-AS 13A-CE12-T014-AS 13A-CE20-T014-AS 13A-CE20-T014-AT 13A-CE21-T014-AS 13A-CE11-T102-AS 13A-CE12-T102-AS

6/9/2013 6/20/2013 6/7/2013 6/8/2013 6/9/2013 6/9/2013 6/20/2013 6/7/2013 6/8/2013
N N N N N FD N N N

1.73E-06 U 1.78E-06 U 3.5E-06 U 2.39E-06 U 2.96E-06 Z 1.83E-06 U 2.13E-06 U 2.98E-06 U 3.27E-06 U
0.000315 0.000171 0.000639 0.000406 0.0005 0.000487 0.00108 0.00107 0.000515 
0.000107 8.92E-05 Z 0.000167 9.65E-05 0.00013 0.000111 0.000182 0.00013 8.49E-05 
1.2E-06 U 1.24E-06 U 2.44E-06 U 1.66E-06 U 3.65E-06 J 2.6E-06 Z 6.23E-06 J 2.08E-06 U 2.28E-06 U
0.000148 7.89E-05 Z 0.000258 0.000215 0.00027 0.000252 0.000411 0.00049 0.000253 

1.23E-06 U 1.27E-06 U 2.49E-06 U 1.7E-06 U 1.44E-06 Z 2.07E-06 Z 2.1E-06 Z 2.12E-06 U 2.32E-06 U
0.000335 0.000173 0.000693 0.000432 0.00054 0.000527 0.00113 0.00127 0.000583 
1.11E-05 Z 7.08E-06 J 5.3E-06 Z 5.48E-06 Z 1.52E-05 J 1.33E-05 J 2.89E-05 J 3.37E-05 J 9.91E-06 Z

3E-06 Z 1.21E-06 U 2.37E-06 U 3.34E-06 Z 6.46E-06 J 6.16E-06 J 1.12E-05 Z 6.46E-06 Z 2.21E-06 U
4.42E-05 2.12E-05 J 6.96E-05 5.36E-05 7.17E-05 6.8E-05 0.000133 0.000158 9.39E-05 
4.42E-05 2.12E-05 J 6.96E-05 5.36E-05 7.17E-05 6.8E-05 0.000133 0.000158 9.39E-05 
4.13E-05 1.94E-05 J 7.45E-05 4.76E-05 6.37E-05 5.97E-05 0.000125 0.000143 7.78E-05 
4.96E-06 J 1.85E-06 U 7.06E-06 J 5.17E-06 U 6.41E-06 J 5.91E-06 J 1.29E-05 J 2.19E-05 J 5.43E-06 Z
0.000143 0.000139 0.000183 0.000166 0.000182 0.000184 0.000284 0.000177 0.000127 
0.000402 0.000205 0.000811 0.000515 0.000666 0.00064 0.00133 0.00152 0.000781 

9.26E-07 U 1.15E-06 U 2.57E-06 U 1.19E-06 U 1.07E-06 U 1.03E-06 U 1.71E-06 U 1.68E-06 U 2.08E-06 U
3.64E-06 Z 2.61E-06 U 1.18E-05 Z 2.42E-06 U 4.27E-06 Z 4.35E-06 Z 7.68E-06 Z 6.32E-06 U 4.17E-06 Z
0.000402 0.000205 0.000811 0.000515 0.000666 0.00064 0.00133 0.00152 0.000781 
2.94E-05 J 1.43E-05 J 4.8E-05 3.61E-05 J 4.64E-05 4.46E-05 8.94E-05 0.000102 5.44E-05 
1.02E-06 U 1.27E-06 U 2.83E-06 U 1.31E-06 U 1.17E-06 U 1.14E-06 U 1.88E-06 U 2.78E-06 Z 2.28E-06 U
5.84E-05 2.98E-05 J 0.000104 7.73E-05 9.83E-05 8.97E-05 0.000192 0.000222 0.000124 
1.5E-05 J 7.95E-06 Z 2.46E-05 J 1.74E-05 Z 2.35E-05 J 2.42E-05 J 4.49E-05 5.58E-05 3.29E-05 J
0.000335 0.000173 0.000693 0.000432 0.00054 0.000527 0.00113 0.00127 0.000583 

1.25E-06 U 8.88E-07 U 1.83E-06 U 8.2E-07 U 2.46E-06 U 1.95E-06 U 1.34E-06 U 1.19E-05 U 1.42E-06 U
0.000207 0.000193 0.000276 0.000209 0.00026 0.000245 0.000377 0.000239 0.000164 
0.000103 4.96E-05 0.000189 0.000143 0.000176 0.000166 0.000333 0.000787 0.000181 
3.09E-05 J 1.53E-05 J 5.35E-05 4.54E-05 5.47E-05 4.93E-05 9.94E-05 0.0002 5.9E-05 
2.06E-05 J 8.25E-06 Z 3.24E-05 J 2.6E-05 J 3.3E-05 J 3.21E-05 J 5.51E-05 0.000145 3.51E-05 J
3.09E-05 J 1.53E-05 J 5.35E-05 4.54E-05 5.47E-05 4.93E-05 9.94E-05 0.0002 5.9E-05 
0.00011 4.84E-05 Z 0.000208 0.000151 0.000178 0.000165 0.000326 0.000635 0.000196 

3.78E-06 Z 2.46E-06 J 7.27E-06 Z 6.4E-06 J 8.23E-06 J 6.78E-06 Z 1.49E-05 J 2.78E-05 Z 6.42E-06 Z
1.35E-05 J 7.01E-06 J 2.4E-05 J 2.02E-05 J 2.19E-05 J 2.06E-05 J 4.57E-05 7.05E-05 1.97E-05 Z
6.59E-05 3.6E-05 J 0.000117 8.62E-05 0.000109 0.000101 0.000196 0.000372 0.000105 
2.34E-05 J 1.31E-05 J 4.39E-05 3.24E-05 J 4.4E-05 4.03E-05 8.4E-05 0.000171 3.89E-05 
5.3E-05 2.37E-05 Z 9.36E-05 6.98E-05 8.56E-05 7.78E-05 0.000173 0.000275 7.97E-05 

0.000389 0.000382 0.000538 0.000415 0.000485 0.000448 0.000723 0.000443 0.000281 
0.000244 0.00011 U 0.000478 0.00033 0.000419 0.000395 0.000706 0.00192 0.000418 

9.24E-07 U 1.37E-06 U 2.6E-06 U 1.43E-06 U 2.61E-06 J 2.25E-06 Z 3.77E-06 Z 8.34E-06 Z 1.89E-06 U
8.98E-07 U 1.33E-06 U 2.53E-06 U 1.61E-06 Z 1.06E-06 U 2.33E-06 Z 1.7E-06 U 1.77E-06 U 1.83E-06 U
8.01E-05 4.01E-05 0.000137 0.000113 0.000133 0.000122 0.000245 0.000524 0.000131 

7.63E-07 U 1.13E-06 U 2.15E-06 U 1.18E-06 U 8.97E-07 U 8.79E-07 U 1.45E-06 U 1.5E-06 U 1.56E-06 U
8.01E-05 4.01E-05 0.000137 0.000113 0.000133 0.000122 0.000245 0.000524 0.000131 
7.4E-07 U 1.1E-06 U 2.08E-06 U 1.15E-06 U 8.71E-07 U 8.53E-07 U 1.4E-06 U 1.46E-06 U 1.51E-06 U
0.000149 8.15E-05 0.000301 0.000206 0.000239 0.00024 0.000453 0.000979 0.000254 

6.91E-07 U 9.98E-07 U 1.83E-06 U 1.05E-06 U 8.02E-07 U 7.8E-07 U 1.17E-06 U 4.69E-06 J 1.4E-06 U
3.7E-06 U 2.64E-06 Z 5.54E-06 Z 4.95E-06 U 7.35E-06 U 5.43E-06 U 1.25E-05 U 3.28E-05 J 6.54E-06 U
0.000102 9.4E-05 0.000116 9.28E-05 0.000113 0.000109 0.000125 9.27E-05 6.14E-05 
2.4E-05 J 1.01E-05 Z 3.64E-05 J 3.13E-05 J 3.53E-05 J 3.55E-05 J 5.66E-05 0.000152 3.8E-05 J

5.12E-06 U 3.3E-06 J 5.11E-06 Z 6.79E-06 U 8.91E-06 U 7.55E-06 U 1.04E-05 Z 3.93E-05 9.87E-06 J
7.86E-07 U 1.16E-06 U 2.21E-06 U 1.22E-06 U 9.25E-07 U 9.06E-07 U 1.49E-06 U 1.55E-06 U 1.61E-06 U
0.000244 0.00011 0.000478 0.00033 0.000419 0.000395 0.000706 0.00192 0.000418 
7.04E-05 3.17E-05 U 0.000124 8.87E-05 0.000114 0.000114 0.000229 0.000826 0.000116 

2.19E-05 Z 1.48E-05 J 4.15E-05 3.51E-05 J 4.26E-05 3.93E-05 8.82E-05 0.000303 4.34E-05 
3.56E-05 J 1.63E-05 J 5.22E-05 4.47E-05 4.99E-05 Z 5.71E-05 9.33E-05 0.000355 5.89E-05 
2.58E-06 Z 1.5E-06 U 3.09E-06 Z 1.19E-06 U 3.82E-06 J 4.42E-06 Z 6.84E-06 Z 2.88E-05 J 3.98E-06 J
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

13A-T000 13A-T000 13A-T014 13A-T014 13A-T014 13A-T014 13A-T014 13A-T102 13A-T102
13A-CE20-T000 13A-CE21-T000 13A-CE11-T014 13A-CE12-T014 13A-CE20-T014 13A-CE20-T014 13A-CE21-T014 13A-CE11-T102 13A-CE12-T102

3 3 3.02 3.07 2.99 2.99 2.98 2.99 2.9
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 1.44 1.44 1.44 1.44 1.43 10.22 10.21
13A-CE20-T000-AS 13A-CE21-T000-AS 13A-CE11-T014-AS 13A-CE12-T014-AS 13A-CE20-T014-AS 13A-CE20-T014-AT 13A-CE21-T014-AS 13A-CE11-T102-AS 13A-CE12-T102-AS

6/9/2013 6/20/2013 6/7/2013 6/8/2013 6/9/2013 6/9/2013 6/20/2013 6/7/2013 6/8/2013
N N N N N FD N N N

8.9E-05 4.48E-05 0.000152 0.000115 0.000151 0.000143 0.000242 0.000761 0.00016 
8.9E-05 4.48E-05 0.000152 0.000115 0.000151 0.000143 0.000242 0.000761 0.00016 

2.57E-06 U 1.7E-06 J 5.15E-07 U 1.38E-06 U 2.78E-06 U 4.15E-06 U 4.47E-06 U 3.7E-07 U 2.91E-06 J
0.000493 0.000407 0.000792 0.00052 0.000673 0.000616 0.00106 0.000784 0.000445 
7.44E-06 Z 4E-06 Z 1.13E-05 Z 1.14E-05 Z 1.52E-05 J 1.27E-05 J 2.19E-05 J 8.02E-05 1.48E-05 J
9.48E-06 J 4.63E-06 U 1.49E-05 J 1.14E-05 J 1.56E-05 J 1.5E-05 J 3.15E-05 J 9.21E-05 1.67E-05 J
2.26E-05 J 7.74E-06 Z 3.17E-05 J 2.52E-05 J 3.58E-05 J 3.46E-05 J 6.52E-05 0.000146 4.1E-05 
5.32E-05 2.07E-05 Z 9.33E-05 6.89E-05 8.58E-05 8.62E-05 0.000142 0.000453 9.67E-05 

8.41E-07 U 9.93E-07 U 2.35E-06 U 1.24E-06 U 9.68E-07 U 8.58E-07 U 1.58E-06 U 1.64E-06 U 1.36E-06 U
4.79E-06 U 2.74E-06 U 6.27E-06 Z 7.29E-06 U 8.47E-06 U 6.94E-06 U 1.11E-05 U 4.62E-05 7.88E-06 U
5.52E-05 3.18E-05 J 8.87E-05 6.43E-05 8.68E-05 8.2E-05 0.00016 0.000331 0.00011 

5.34E-06 U 3.54E-06 U 7.66E-06 Z 7.54E-06 J 8.09E-06 Z 8.48E-06 Z 2.2E-05 J 3.89E-05 1.03E-05 J
1.92E-05 J 7.98E-06 Z 2.31E-05 Z 2.39E-05 J 3.19E-05 J 3.14E-05 J 6.12E-05 9.29E-05 4.29E-05 
0.000118 7.04E-05 0.000197 0.000132 0.000176 0.000159 0.000291 0.000184 0.000114 
0.000121 8.55E-05 0.000183 0.000137 0.000159 0.000157 0.000272 0.00019 0.000117 

5.52E-07 U 7.66E-07 U 1.36E-06 U 7.59E-07 U 5.51E-07 U 6.15E-07 U 8.58E-07 U 7.22E-07 U 1.07E-06 U
7.84E-06 J 5.3E-06 Z 4E-06 Z 4E-06 Z 8.86E-06 Z 1.03E-05 J 1.18E-05 Z 7.17E-06 Z 6.93E-06 Z
6.01E-05 5.39E-05 9.34E-05 5.99E-05 8.24E-05 7.62E-05 0.000126 8.06E-05 5.25E-05 
9.77E-05 8.39E-05 0.000147 9.37E-05 0.000124 0.000116 0.000183 0.000128 7.97E-05 
4.89E-05 4.78E-05 5.9E-05 4.5E-05 Z 5.71E-05 5.37E-05 8.08E-05 5.18E-05 3.16E-05 Z
0.000493 0.000407 0.000792 0.00052 0.000673 0.000616 0.00106 0.000784 0.000445 
9.77E-05 8.39E-05 0.000147 9.37E-05 0.000124 0.000116 0.000183 0.000128 7.97E-05 

5.56E-06 U 4.13E-07 U 4.97E-06 U 3.68E-06 U 6.04E-06 U 6.22E-06 U 1.07E-05 Z 3.81E-06 J 3.61E-06 J
0.000389 0.000382 0.000538 0.000415 0.000485 0.000448 0.000723 0.000443 0.000281 
0.000389 0.000321 0.000607 0.0004 0.000527 0.000485 0.000825 0.00055 0.000335 
0.000155 0.000154 0.000225 0.000175 0.000202 0.000183 0.000296 0.000211 0.000123 Z
0.000118 7.04E-05 0.000197 0.000132 0.000176 0.000159 0.000291 0.000184 0.000114 
2.49E-06 Z 2.44E-06 Z 4.06E-06 J 3.25E-06 Z 3.99E-06 J 3.47E-06 J 6.27E-06 J 5.85E-06 J 2.83E-06 Z
1.06E-05 J 6.86E-06 J 1.25E-05 J 1.14E-05 J 1.39E-05 J 1.19E-05 J 2E-05 J 1.76E-05 J 1.06E-05 Z
1.63E-06 J 7.49E-07 U 1.33E-06 U 8.37E-07 J 1.26E-06 Z 7.2E-07 Z 8.38E-07 U 1.03E-06 Z 1.04E-06 U
9.32E-05 7.53E-05 0.000153 0.00011 0.000134 0.000119 0.000239 0.00019 0.000119 

5.69E-07 U 7.9E-07 U 1.4E-06 U 7.83E-07 U 7.19E-07 Z 6.34E-07 U 8.84E-07 U 7.45E-07 U 1.1E-06 U
3.92E-06 Z 2.69E-06 Z 1.89E-06 Z 3.31E-06 Z 4.59E-06 J 4.84E-06 J 6.19E-06 Z 6.62E-06 J 2.66E-06 Z
0.000248 0.00026 0.000241 Z 0.00018 0.000262 0.000253 0.000212 0.000169 0.000139 
0.000243 0.0002 0.000416 0.000267 0.000356 0.000329 0.000645 0.00046 0.000228 
0.000243 0.0002 0.000416 0.000267 0.000356 0.000329 0.000645 0.00046 0.000228 
0.000121 0.000101 0.000193 0.00013 0.000174 0.000157 0.000298 0.00023 0.000116 
1.6E-05 J 1.24E-05 J 2.11E-05 Z 2E-05 J 2.38E-05 J 1.98E-05 J 3.57E-05 Z 2.97E-05 Z 1.47E-05 J
0.000519 0.000397 0.000932 0.000556 0.000761 0.000706 0.00132 0.000945 0.000444 
0.000176 0.000129 0.000305 0.000175 0.000233 0.000218 0.000413 0.000243 0.000129 
3.69E-05 J 3.15E-05 J 4.94E-05 3.85E-05 J 5.1E-05 4.79E-05 8.23E-05 5.92E-05 3.29E-05 J
0.000519 0.000397 0.000932 0.000556 0.000761 0.000706 0.00132 0.000945 0.000444 
8.01E-05 6.35E-05 0.000125 8.72E-05 0.000112 0.000106 0.0002 0.000144 7.46E-05 
0.000313 0.000257 0.000518 0.000327 0.000452 0.000414 0.000797 0.000566 0.000278 

1.28E-06 U 3.43E-06 Z 1.78E-06 U 1.03E-06 U 2.19E-06 U 1.33E-06 U 2.13E-06 U 1.2E-06 U 1.79E-06 Z
0.000109 8.96E-05 0.000184 0.000102 0.000137 0.000133 0.000231 0.000145 7.84E-05 
0.000176 0.000129 0.000305 0.000175 0.000233 0.000218 0.000413 0.000243 0.000129 
0.000516 0.00042 0.00082 0.000532 0.000721 0.000677 0.00122 0.00095 0.000528 
0.000109 8.96E-05 0.000184 0.000102 0.000137 0.000133 0.000231 0.000145 7.84E-05 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

13A-T000 13A-T000 13A-T014 13A-T014 13A-T014 13A-T014 13A-T014 13A-T102 13A-T102
13A-CE20-T000 13A-CE21-T000 13A-CE11-T014 13A-CE12-T014 13A-CE20-T014 13A-CE20-T014 13A-CE21-T014 13A-CE11-T102 13A-CE12-T102

3 3 3.02 3.07 2.99 2.99 2.98 2.99 2.9
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 1.44 1.44 1.44 1.44 1.43 10.22 10.21
13A-CE20-T000-AS 13A-CE21-T000-AS 13A-CE11-T014-AS 13A-CE12-T014-AS 13A-CE20-T014-AS 13A-CE20-T014-AT 13A-CE21-T014-AS 13A-CE11-T102-AS 13A-CE12-T102-AS

6/9/2013 6/20/2013 6/7/2013 6/8/2013 6/9/2013 6/9/2013 6/20/2013 6/7/2013 6/8/2013
N N N N N FD N N N

1.57E-05 Z 1.18E-05 Z 2.59E-05 J 1.82E-05 Z 2.54E-05 J 2.23E-05 J 4.11E-05 1.31E-05 J 3.72E-06 U
9.54E-06 Z 4.26E-06 Z 9.71E-06 Z 8.53E-06 J 1.22E-05 J 1.05E-05 Z 1.61E-05 J 1.61E-05 J 8.54E-06 Z
0.000146 0.000116 0.000263 0.000165 0.000223 0.000211 0.000434 0.000335 0.000156 
2.33E-06 Z 2.09E-06 J 4.42E-06 Z 2.4E-06 Z 3.69E-06 Z 3.77E-06 J 5.4E-06 J 5.6E-06 J 1.19E-06 U
5.05E-06 J 1.74E-06 J 3.04E-06 Z 1.02E-06 Z 2.7E-06 Z 2.42E-06 Z 2.5E-06 Z 5.2E-06 J 2.11E-06 Z
4.42E-05 3.42E-05 J 6.24E-05 4.68E-05 6.1E-05 5.79E-05 0.000103 8.22E-05 4.04E-05 
4.07E-05 1.32E-05 Z 5.13E-05 Z 2.8E-05 Z 4.98E-05 4.2E-05 Z 5.89E-05 Z 2.64E-05 Z 2.37E-05 Z
5.79E-05 4.07E-05 9.82E-05 6.64E-05 8.92E-05 8.17E-05 0.000169 0.000134 7.08E-05 
0.000554 0.000408 0.000979 0.000628 0.000854 0.000801 0.00159 0.00124 0.000608 
4.42E-05 3.42E-05 J 6.24E-05 4.68E-05 6.1E-05 5.79E-05 0.000103 8.22E-05 4.04E-05 
1.5E-05 J 1.18E-05 Z 2.18E-05 J 1.59E-05 J 2.27E-05 J 2.09E-05 J 4.14E-05 3.25E-05 J 1.56E-05 J
0.000163 0.000136 0.000299 0.000186 0.000242 0.000225 0.000439 0.000348 0.000178 
0.000519 0.000397 0.000932 0.000556 0.000761 0.000706 0.00132 0.000945 0.000444 
0.000321 0.00024 0.000597 0.000368 0.000508 0.000469 0.00094 0.000751 0.000359 
1.28E-05 J 8.63E-06 J 1.9E-05 J 1.49E-05 J 2.05E-05 J 1.78E-05 J 3.68E-05 J 2.59E-05 J 1.38E-05 J
4.2E-06 Z 2.69E-06 U 6.75E-06 Z 4.54E-06 U 7.14E-06 J 4.95E-06 Z 1.1E-05 J 6.82E-06 Z 3.44E-06 Z
0.000313 0.000257 0.000518 0.000327 0.000452 0.000414 0.000797 0.000566 0.000278 
5.4E-06 U 3.16E-06 U 5.33E-06 U 3.93E-06 U 6.13E-06 U 5.75E-06 U 8.55E-06 Z 6.51E-06 Z 5.23E-06 U
0.000554 0.000408 0.000979 0.000628 0.000854 0.000801 0.00159 0.00124 0.000608 
0.000243 0.0002 0.000416 0.000267 0.000356 0.000329 0.000645 0.00046 0.000228 
4.77E-06 J 6.29E-06 J 6.82E-06 J 5.47E-06 J 7.52E-06 J 6.5E-06 J 1.45E-05 J 1.07E-05 J 5.03E-06 Z
1.6E-05 J 1.24E-05 J 2.11E-05 Z 2E-05 J 2.38E-05 J 1.98E-05 J 3.57E-05 Z 2.97E-05 Z 1.47E-05 J
0.000554 0.000408 0.000979 0.000628 0.000854 0.000801 0.00159 0.00124 0.000608 
4.42E-05 3.42E-05 J 6.24E-05 4.68E-05 6.1E-05 5.79E-05 0.000103 8.22E-05 4.04E-05 
0.000554 0.000408 0.000979 0.000628 0.000854 0.000801 0.00159 0.00124 0.000608 
3.39E-05 J 2.43E-05 J 5.66E-05 4.26E-05 5.7E-05 5.09E-05 9.66E-05 9.11E-05 4.6E-05 
6.87E-07 U 9.77E-07 U 1.6E-06 U 8.28E-07 U 7.42E-07 U 1.29E-06 Z 1.11E-06 U 9.54E-07 U 1.23E-06 U
4.14E-06 J 3.47E-06 J 5.05E-06 J 5.51E-06 Z 6.8E-06 J 5.55E-06 J 1.28E-05 J 9.73E-06 J 4.86E-06 J
9.54E-05 3.58E-05 Z 0.000137 8.33E-05 Z 0.000128 0.000119 0.000171 8.48E-05 6.88E-05 

5.88E-07 U 8.37E-07 U 1.37E-06 U 7.09E-07 U 6.36E-07 U 6.43E-07 U 9.49E-07 U 8.18E-07 U 1.05E-06 U
1.09E-06 Z 1.61E-06 Z 2.28E-06 Z 1.27E-06 Z 2.74E-06 J 2.34E-06 Z 3.49E-06 J 2.92E-06 Z 1.31E-06 Z
5.89E-05 3.42E-05 J 8.35E-05 Z 7.77E-05 9.7E-05 8.38E-05 0.000161 0.000168 8.05E-05 
0.000271 0.000169 0.0005 0.000354 0.000434 0.000411 0.000737 0.000742 0.000376 
0.000119 8.16E-05 0.000168 Z 0.000148 0.000175 0.000161 0.000314 0.000295 0.000147 Z
8.02E-05 4.85E-05 0.000134 0.000107 0.000131 0.000116 0.000216 0.000233 0.000126 
0.000269 0.000168 Z 0.000518 0.00036 0.000429 0.000403 0.000739 Z 0.00076 0.000434 
0.000269 0.000168 Z 0.000518 0.00036 0.000429 0.000403 0.000739 Z 0.00076 0.000434 
7.96E-05 5E-05 Z 0.000126 9.61E-05 0.000117 0.000108 0.000205 0.000181 0.000108 

8.49E-06 Z 1.74E-06 U 8.09E-06 Z 1.12E-05 J 1.47E-05 J 1.01E-05 Z 1.77E-05 J 1.86E-05 Z 9.03E-06 Z
9.18E-06 Z 4.06E-06 Z 9.21E-06 Z 7.14E-06 U 1.14E-05 Z 1E-05 Z 1.15E-05 Z 6.13E-06 U 5.75E-06 Z
0.000422 0.000262 0.000807 0.000548 0.000655 0.000621 0.00116 0.00118 0.000668 
7.96E-05 5E-05 Z 0.000126 9.61E-05 0.000117 0.000108 0.000205 0.000181 0.000108 
7.41E-05 4.79E-05 0.000131 9.87E-05 0.000121 0.000117 0.000204 0.000212 0.000125 

2.03E-06 Z 1.44E-05 J 2.01E-05 J 3.9E-06 Z 8.62E-06 Z 4.61E-06 Z 8.32E-05 3.27E-05 Z 1.65E-06 Z
6.37E-06 Z 4.86E-06 Z 1.59E-05 Z 1.05E-05 J 1.31E-05 Z 1.26E-05 Z 2.45E-05 J 1.8E-05 J 7.43E-06 J
0.00036 0.000234 0.000693 0.000468 0.000552 0.00051 0.000906 0.000849 0.000518 

5.65E-06 Z 4.81E-06 J 6.27E-06 Z 9.2E-06 J 9.29E-06 J 1.05E-05 J 1.84E-05 J 1.07E-05 Z 6.97E-06 Z
0.000269 0.000168 Z 0.000518 0.00036 0.000429 0.000403 0.000739 Z 0.00076 0.000434 
2.75E-05 J 1.8E-05 Z 3.82E-05 Z 3.57E-05 J 4.32E-05 4.15E-05 7.06E-05 6.6E-05 3.17E-05 J
0.000271 0.000169 0.0005 0.000354 0.000434 0.000411 0.000737 0.000742 0.000376 

5.24E-05 U 2.57E-05 U 7.58E-05 5.7E-05 8.2E-05 7.59E-05 0.000165 0.000204 0.000102 
0.0126 0.00859 0.0214 0.0147 0.0188 0.0177 0.0329 0.0351 0.016 
0.0121 0.00824 0.0204 0.014 0.0179 0.0168 0.0312 0.0335 0.015 

1.99E-08 1.24E-08 3.81E-07 4.24E-07 3.24E-08 3.07E-08 5.98E-08 1.46E-06 4.79E-07 
3.28E-07 1.26E-07 3.85E-07 4.27E-07 3.56E-07 (e) 3.84E-07 1.46E-06 4.84E-07
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

13A-T000 13A-T000 13A-T014 13A-T014 13A-T014 13A-T014 13A-T014 13A-T102 13A-T102
13A-CE20-T000 13A-CE21-T000 13A-CE11-T014 13A-CE12-T014 13A-CE20-T014 13A-CE20-T014 13A-CE21-T014 13A-CE11-T102 13A-CE12-T102

3 3 3.02 3.07 2.99 2.99 2.98 2.99 2.9
PR PR PR PR PR PR PR PR PR

-0.06 -0.06 1.44 1.44 1.44 1.44 1.43 10.22 10.21
13A-CE20-T000-AS 13A-CE21-T000-AS 13A-CE11-T014-AS 13A-CE12-T014-AS 13A-CE20-T014-AS 13A-CE20-T014-AT 13A-CE21-T014-AS 13A-CE11-T102-AS 13A-CE12-T102-AS

6/9/2013 6/20/2013 6/7/2013 6/8/2013 6/9/2013 6/9/2013 6/20/2013 6/7/2013 6/8/2013
N N N N N FD N N N

3.06E-05 Z 8.84E-06 J 3.63E-05 Z 1.82E-05 U 3.69E-05 Z 3.75E-05 J 4.76E-05 Z 1.35E-05 J 1.77E-05 Z
0.00064 Z 0.000511 Z 0.00077 Z 0.000512 Z 0.000732 Z 0.000677 Z 0.000843 Z 0.000569 Z 0.000429 Z
0.00244 Z 0.00213 Z 0.00359 Z 0.00258 Z 0.00321 Z 0.00298 Z 0.00493 Z 0.00336 Z 0.00208 Z
0.00353 Z 0.00276 Z 0.00602 Z 0.00381 Z 0.00517 Z 0.0048 Z 0.00921 Z 0.00689 Z 0.00344 Z
0.00282 Z 0.00177 Z 0.00507 Z 0.00365 Z 0.00445 Z 0.00418 Z 0.00781 Z 0.00776 Z 0.00442 Z
0.00183 Z 0.000945 Z 0.00346 Z 0.00235 Z 0.00298 Z 0.00286 Z 0.00595 Z 0.00656 Z 0.0033 Z
0.000929 Z 0.000451 Z 0.00173 Z 0.00127 Z 0.00155 0.00147 Z 0.00281 Z 0.00634 Z 0.00158 Z
0.000317 Z 0.000149 Z 0.00053 Z 0.000408 Z 0.000522 Z 0.000513 Z 0.00093 Z 0.00309 0.00056 
7.98E-05 Z 4.33E-05 Z 0.00012 Z 9.57E-05 0.000127 Z 0.000122 Z 0.000243 0.000463 0.000163 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
Congeners (a)

E1668A N PCB-1 2051-60-7 ug/l
E1668A N PCB-10 33146-45-1 ug/l
E1668A N PCB-100 39485-83-1 ug/l
E1668A N PCB-101 37680-73-2 ug/l
E1668A N PCB-102 68194-06-9 ug/l
E1668A N PCB-103 60145-21-3 ug/l
E1668A N PCB-104 56558-16-8 ug/l
E1668A N PCB-105 32598-14-4 ug/l
E1668A N PCB-106 70424-69-0 ug/l
E1668A N PCB-107 70424-68-9 ug/l
E1668A N PCB-108 70362-41-3 ug/l
E1668A N PCB-109 74472-35-8 ug/l
E1668A N PCB-11 2050-67-1 ug/l
E1668A N PCB-110 38380-03-9 ug/l
E1668A N PCB-111 39635-32-0 ug/l
E1668A N PCB-112 74472-36-9 ug/l
E1668A N PCB-113 68194-10-5 ug/l
E1668A N PCB-114 74472-37-0 ug/l
E1668A N PCB-115 74472-38-1 ug/l
E1668A N PCB-116 18259-05-7 ug/l
E1668A N PCB-117 68194-11-6 ug/l
E1668A N PCB-118 31508-00-6 ug/l
E1668A N PCB-119 56558-17-9 ug/l
E1668A N PCB-12 2974-92-7 ug/l
E1668A N PCB-120 68194-12-7 ug/l
E1668A N PCB-121 56558-18-0 ug/l
E1668A N PCB-122 76842-07-4 ug/l
E1668A N PCB-123 65510-44-3 ug/l
E1668A N PCB-124 70424-70-3 ug/l
E1668A N PCB-125 74472-39-2 ug/l
E1668A N PCB-126 57465-28-8 ug/l
E1668A N PCB-127 39635-33-1 ug/l
E1668A N PCB-128 38380-07-3 ug/l
E1668A N PCB-129 55215-18-4 ug/l
E1668A N PCB-13 2974-90-5 ug/l
E1668A N PCB-130 52663-66-8 ug/l
E1668A N PCB-131 61798-70-7 ug/l
E1668A N PCB-132 38380-05-1 ug/l
E1668A N PCB-133 35694-04-3 ug/l
E1668A N PCB-134 52704-70-8 ug/l
E1668A N PCB-135 52744-13-5 ug/l
E1668A N PCB-136 38411-22-2 ug/l
E1668A N PCB-137 35694-06-5 ug/l
E1668A N PCB-138 35065-28-2 ug/l
E1668A N PCB-139 56030-56-9 ug/l
E1668A N PCB-14 34883-41-5 ug/l
E1668A N PCB-140 59291-64-4 ug/l
E1668A N PCB-141 52712-04-6 ug/l
E1668A N PCB-142 41411-61-4 ug/l
E1668A N PCB-143 68194-15-0 ug/l
E1668A N PCB-144 68194-14-9 ug/l
E1668A N PCB-145 74472-40-5 ug/l
E1668A N PCB-146 51908-16-8 ug/l
E1668A N PCB-147 68194-13-8 ug/l

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

13A-T102 13A-T102
13A-CE20-T102 13A-CE21-T102

3.03 3
PR PR

10.21 10.21
13A-CE20-T102-AS 13A-CE21-T102-AS

6/9/2013 6/20/2013
N N

1.88E-05 J 8.04E-06 Z
7.35E-06 U 4.22E-06 Z
5.77E-06 Z 1.35E-05 J
0.00054 0.000445 

2.59E-05 J 1.64E-05 J
1.04E-05 J 6.13E-06 Z
2.63E-06 Z 1.1E-06 U
0.000195 0.000162 

8.56E-07 U 9.69E-07 U
3.84E-05 2.49E-05 J

1.83E-05 Z 1.45E-05 J
0.000366 0.00029 
6.4E-05 U 6.6E-05 U
0.000677 0.000567 

9.19E-07 U 1.03E-06 U
9.98E-07 U 1.12E-06 U

0.00054 0.000445 
1.18E-05 J 6.57E-06 J
0.000677 0.000567 
0.000109 7.9E-05 
0.000109 7.9E-05 
0.000467 0.000398 
0.000366 0.00029 
1.66E-05 Z 1.11E-05 Z
4.2E-06 J 1.06E-06 U

9.53E-07 U 1.07E-06 U
7.79E-06 Z 3.35E-06 Z
7.43E-06 Z 5.09E-06 Z
1.83E-05 Z 1.45E-05 J
0.000366 0.00029 
2.47E-06 Z 9.59E-07 U
8.46E-07 U 9.58E-07 U

0.0001 7.04E-05 
0.000615 0.000471 
1.66E-05 Z 1.11E-05 Z
3.89E-05 2.14E-05 Z
8.35E-06 J 4.52E-06 Z
0.00018 0.000143 

8.57E-06 Z 5.18E-06 Z
3.18E-05 J 2E-05 J
0.000212 0.000142 
7.31E-05 4.81E-05 
2.87E-05 J 1.71E-05 J
0.000615 0.000471 
9.76E-06 Z 6.14E-06 J
1.06E-06 U 1.62E-06 U
9.76E-06 Z 6.14E-06 J
0.000105 7.53E-05 

1.61E-06 U 1.59E-06 U
3.18E-05 J 2E-05 J
2.66E-05 J 1.58E-05 Z
1.22E-06 U 1.17E-06 U
8.38E-05 5.35E-05 
0.000409 0.000341 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-148 74472-41-6 ug/l
E1668A N PCB-149 38380-04-0 ug/l
E1668A N PCB-15 2050-68-2 ug/l
E1668A N PCB-150 68194-08-1 ug/l
E1668A N PCB-151 52663-63-5 ug/l
E1668A N PCB-152 68194-09-2 ug/l
E1668A N PCB-153 35065-27-1 ug/l
E1668A N PCB-154 60145-22-4 ug/l
E1668A N PCB-155 33979-03-2 ug/l
E1668A N PCB-156 38380-08-4 ug/l
E1668A N PCB-157 69782-90-7 ug/l
E1668A N PCB-158 74472-42-7 ug/l
E1668A N PCB-159 39635-35-3 ug/l
E1668A N PCB-16 38444-78-9 ug/l
E1668A N PCB-160 41411-62-5 ug/l
E1668A N PCB-161 74472-43-8 ug/l
E1668A N PCB-162 39635-34-2 ug/l
E1668A N PCB-163 74472-44-9 ug/l
E1668A N PCB-164 74472-45-0 ug/l
E1668A N PCB-165 74472-46-1 ug/l
E1668A N PCB-166 41411-63-6 ug/l
E1668A N PCB-167 52663-72-6 ug/l
E1668A N PCB-168 59291-65-5 ug/l
E1668A N PCB-169 32774-16-6 ug/l
E1668A N PCB-17 37680-66-3 ug/l
E1668A N PCB-170 35065-30-6 ug/l
E1668A N PCB-171 52663-71-5 ug/l
E1668A N PCB-172 52663-74-8 ug/l
E1668A N PCB-173 68194-16-1 ug/l
E1668A N PCB-174 38411-25-5 ug/l
E1668A N PCB-175 40186-70-7 ug/l
E1668A N PCB-176 52663-65-7 ug/l
E1668A N PCB-177 52663-70-4 ug/l
E1668A N PCB-178 52663-67-9 ug/l
E1668A N PCB-179 52663-64-6 ug/l
E1668A N PCB-18 37680-65-2 ug/l
E1668A N PCB-180 35065-29-3 ug/l
E1668A N PCB-181 74472-47-2 ug/l
E1668A N PCB-182 60145-23-5 ug/l
E1668A N PCB-183 52663-69-1 ug/l
E1668A N PCB-184 74472-48-3 ug/l
E1668A N PCB-185 52712-05-7 ug/l
E1668A N PCB-186 74472-49-4 ug/l
E1668A N PCB-187 52663-68-0 ug/l
E1668A N PCB-188 74487-85-7 ug/l
E1668A N PCB-189 39635-31-9 ug/l
E1668A N PCB-19 38444-73-4 ug/l
E1668A N PCB-190 41411-64-7 ug/l
E1668A N PCB-191 74472-50-7 ug/l
E1668A N PCB-192 74472-51-8 ug/l
E1668A N PCB-193 69782-91-8 ug/l
E1668A N PCB-194 35694-08-7 ug/l
E1668A N PCB-195 52663-78-2 ug/l
E1668A N PCB-196 42740-50-1 ug/l
E1668A N PCB-197 33091-17-7 ug/l

13A-T102 13A-T102
13A-CE20-T102 13A-CE21-T102

3.03 3
PR PR

10.21 10.21
13A-CE20-T102-AS 13A-CE21-T102-AS

6/9/2013 6/20/2013
N N

1.7E-06 U 1.63E-06 U
0.000409 0.000341 
8.73E-05 6.99E-05 Z

1.19E-06 U 1.14E-06 U
0.000212 0.000142 

1.21E-06 U 1.16E-06 U
0.000464 0.000355 
8.31E-06 J 4.73E-06 Z
2.9E-06 J 1.11E-06 U
7.33E-05 4.94E-05 
7.33E-05 4.94E-05 
6.33E-05 4.13E-05 
4.58E-06 J 3.95E-06 J
0.000117 8.63E-05 
0.000615 0.000471 

1.07E-06 U 1.05E-06 U
4.24E-06 J 2.22E-06 J
0.000615 0.000471 
4.26E-05 2.7E-05 J

1.18E-06 U 1.16E-06 U
0.0001 7.04E-05 

2.62E-05 J 1.55E-05 Z
0.000464 0.000355 

1.99E-06 U 7.81E-07 U
0.00016 0.000121 
0.000141 0.000104 
4.71E-05 2.99E-05 J
2.73E-05 J 1.56E-05 Z
4.71E-05 2.99E-05 J
0.000148 0.000113 
6.02E-06 Z 3.86E-06 J
1.84E-05 Z 1.15E-05 J
8.78E-05 6.06E-05 
3.14E-05 J 1.88E-05 J
6.25E-05 5.04E-05 
0.000288 0.000228 
0.000331 0.000257 

1.12E-06 U 1.15E-06 U
1.2E-06 Z 1.12E-06 U
0.000108 8.02E-05 

9.25E-07 U 9.5E-07 U
0.000108 8.02E-05 

8.99E-07 U 9.22E-07 U
0.000194 0.000152 

8.22E-07 U 8.58E-07 U
6.39E-06 U 3.31E-06 U
6.79E-05 4.02E-05 
3.02E-05 J 2.15E-05 J
7.75E-06 J 2.59E-06 Z
9.54E-07 U 9.79E-07 U
0.000331 0.000257 
0.000101 7.07E-05 
3.63E-05 J 2.25E-05 J
4.96E-05 3.22E-05 J
3.55E-06 J 1.78E-06 J
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-198 68194-17-2 ug/l
E1668A N PCB-199 52663-75-9 ug/l
E1668A N PCB-2 2051-61-8 ug/l
E1668A N PCB-20 38444-84-7 ug/l
E1668A N PCB-200 52663-73-7 ug/l
E1668A N PCB-201 40186-71-8 ug/l
E1668A N PCB-202 2136-99-4 ug/l
E1668A N PCB-203 52663-76-0 ug/l
E1668A N PCB-204 74472-52-9 ug/l
E1668A N PCB-205 74472-53-0 ug/l
E1668A N PCB-206 40186-72-9 ug/l
E1668A N PCB-207 52663-79-3 ug/l
E1668A N PCB-208 52663-77-1 ug/l
E1668A N PCB-21 55702-46-0 ug/l
E1668A N PCB-22 38444-85-8 ug/l
E1668A N PCB-23 55720-44-0 ug/l
E1668A N PCB-24 55702-45-9 ug/l
E1668A N PCB-25 55712-37-3 ug/l
E1668A N PCB-26 38444-81-4 ug/l
E1668A N PCB-27 38444-76-7 ug/l
E1668A N PCB-28 7012-37-5 ug/l
E1668A N PCB-29 15862-07-4 ug/l
E1668A N PCB-3 2051-62-9 ug/l
E1668A N PCB-30 35693-92-6 ug/l
E1668A N PCB-31 16606-02-3 ug/l
E1668A N PCB-32 38444-77-8 ug/l
E1668A N PCB-33 38444-86-9 ug/l
E1668A N PCB-34 37680-68-5 ug/l
E1668A N PCB-35 37680-69-6 ug/l
E1668A N PCB-36 38444-87-0 ug/l
E1668A N PCB-37 38444-90-5 ug/l
E1668A N PCB-38 53555-66-1 ug/l
E1668A N PCB-39 38444-88-1 ug/l
E1668A N PCB-4 13029-08-8 ug/l
E1668A N PCB-40 38444-93-8 ug/l
E1668A N PCB-41 52663-59-9 ug/l
E1668A N PCB-42 36559-22-5 ug/l
E1668A N PCB-43 70362-46-8 ug/l
E1668A N PCB-44 41464-39-5 ug/l
E1668A N PCB-45 70362-45-7 ug/l
E1668A N PCB-46 41464-47-5 ug/l
E1668A N PCB-47 2437-79-8 ug/l
E1668A N PCB-48 70362-47-9 ug/l
E1668A N PCB-49 41464-40-8 ug/l
E1668A N PCB-5 16605-91-7 ug/l
E1668A N PCB-50 62796-65-0 ug/l
E1668A N PCB-51 68194-04-7 ug/l
E1668A N PCB-52 35693-99-3 ug/l
E1668A N PCB-53 41464-41-9 ug/l

13A-T102 13A-T102
13A-CE20-T102 13A-CE21-T102

3.03 3
PR PR

10.21 10.21
13A-CE20-T102-AS 13A-CE21-T102-AS

6/9/2013 6/20/2013
N N

0.000134 0.0001 
0.000134 0.0001 
2.16E-06 Z 2.88E-07 U
0.000448 0.00036 
1.23E-05 J 7.07E-06 Z
1.35E-05 Z 8.7E-06 Z
3.34E-05 J 2.19E-05 J
7.83E-05 5.95E-05 

1.03E-06 U 9.21E-07 U
8.61E-06 U 3.03E-06 U
9.42E-05 6E-05 Z
8.39E-06 J 5.91E-06 Z
3.54E-05 J 2.1E-05 Z
0.000118 0.000102 
0.000114 9.45E-05 

5.99E-07 U 6.74E-07 U
7.67E-06 J 3.65E-06 J
5.19E-05 3.74E-05 J
8.17E-05 5.81E-05 
3.52E-05 J 2.3E-05 J
0.000448 0.00036 
8.17E-05 5.81E-05 
5.22E-06 J 2.89E-06 Z
0.000288 0.000228 
0.00033 0.000269 
0.000135 9.59E-05 
0.000118 0.000102 
2.87E-06 J 6.63E-07 U
8.59E-06 J 6.24E-06 Z
1.25E-06 J 6.59E-07 U
0.000106 8.92E-05 
8.82E-07 J 6.95E-07 U
2.99E-06 J 6.18E-07 U
0.000129 8.72E-05 Z
0.000239 0.000196 
0.000239 0.000196 
0.000113 8.74E-05 
1.47E-05 J 9.51E-06 J
0.000477 0.000373 
0.000126 9.01E-05 Z
3.29E-05 J 2.35E-05 J
0.000477 0.000373 
7.57E-05 5.44E-05 
0.000293 0.000231 
1.5E-06 Z 1.98E-06 U
8.37E-05 6.09E-05 
0.000126 9.01E-05 Z
0.000489 0.00039 
8.37E-05 6.09E-05 
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

E1668A N PCB-54 15968-05-5 ug/l
E1668A N PCB-55 74338-24-2 ug/l
E1668A N PCB-56 41464-43-1 ug/l
E1668A N PCB-57 70424-67-8 ug/l
E1668A N PCB-58 41464-49-7 ug/l
E1668A N PCB-59 74472-33-6 ug/l
E1668A N PCB-6 25569-80-6 ug/l
E1668A N PCB-60 33025-41-1 ug/l
E1668A N PCB-61 33284-53-6 ug/l
E1668A N PCB-62 54230-22-7 ug/l
E1668A N PCB-63 74472-34-7 ug/l
E1668A N PCB-64 52663-58-8 ug/l
E1668A N PCB-65 33284-54-7 ug/l
E1668A N PCB-66 32598-10-0 ug/l
E1668A N PCB-67 73575-53-8 ug/l
E1668A N PCB-68 73575-52-7 ug/l
E1668A N PCB-69 60233-24-1 ug/l
E1668A N PCB-7 33284-50-3 ug/l
E1668A N PCB-70 32598-11-1 ug/l
E1668A N PCB-71 41464-46-4 ug/l
E1668A N PCB-72 41464-42-0 ug/l
E1668A N PCB-73 74338-23-1 ug/l
E1668A N PCB-74 32690-93-0 ug/l
E1668A N PCB-75 32598-12-2 ug/l
E1668A N PCB-76 70362-48-0 ug/l
E1668A N PCB-77 32598-13-3 ug/l
E1668A N PCB-78 70362-49-1 ug/l
E1668A N PCB-79 41464-48-6 ug/l
E1668A N PCB-8 34883-43-7 ug/l
E1668A N PCB-80 33284-52-5 ug/l
E1668A N PCB-81 70362-50-4 ug/l
E1668A N PCB-82 52663-62-4 ug/l
E1668A N PCB-83 60145-20-2 ug/l
E1668A N PCB-84 52663-60-2 ug/l
E1668A N PCB-85 65510-45-4 ug/l
E1668A N PCB-86 55312-69-1 ug/l
E1668A N PCB-87 38380-02-8 ug/l
E1668A N PCB-88 55215-17-3 ug/l
E1668A N PCB-89 73575-57-2 ug/l
E1668A N PCB-9 34883-39-1 ug/l
E1668A N PCB-90 68194-07-0 ug/l
E1668A N PCB-91 68194-05-8 ug/l
E1668A N PCB-92 52663-61-3 ug/l
E1668A N PCB-93 73575-56-1 ug/l
E1668A N PCB-94 73575-55-0 ug/l
E1668A N PCB-95 38379-99-6 ug/l
E1668A N PCB-96 73575-54-9 ug/l
E1668A N PCB-97 41464-51-1 ug/l
E1668A N PCB-98 60233-25-2 ug/l
E1668A N PCB-99 38380-01-7 ug/l
E1668A N Decachlorobiphenyl (PCB-209) 2051-24-3 ug/l
E1668A N PCB, TOTAL (b) PCB ug/l
E1668A N PCB, TOTAL (Non DLC) (b) PCB-NonDLC ug/l
E1668A N PCB TEQ HH (c) PCBTEQ-HH ug/l
E1668A N PCB TEQ KM (d) PCBTEQ-HH-KM ug/l

13A-T102 13A-T102
13A-CE20-T102 13A-CE21-T102

3.03 3
PR PR

10.21 10.21
13A-CE20-T102-AS 13A-CE21-T102-AS

6/9/2013 6/20/2013
N N

5.73E-06 Z 5.02E-06 J
5.98E-06 J 3.29E-06 Z
0.000153 0.000137 
2.73E-06 J 1.48E-06 Z
7.21E-06 Z 1.47E-06 J

4.4E-05 2.82E-05 J
2.81E-05 Z 2.37E-05 Z
6.13E-05 5.65E-05 
0.000569 0.000511 
4.4E-05 2.82E-05 J

1.58E-05 J 1.12E-05 J
0.000177 0.000142 
0.000477 0.000373 
0.000345 0.000302 
1.47E-05 J 8.62E-06 Z
5.04E-06 J 1.89E-06 Z
0.000293 0.000231 

4.32E-06 U 4.37E-06 Z
0.000569 0.000511 
0.000239 0.000196 
5.01E-06 J 2.64E-06 Z
1.47E-05 J 9.51E-06 J
0.000569 0.000511 
4.4E-05 2.82E-05 J

0.000569 0.000511 
4.31E-05 3.66E-05 J

6.97E-07 U 8.3E-07 U
4.93E-06 J 2.63E-06 Z
8.07E-05 7.05E-05 Z

5.97E-07 U 7.12E-07 U
1.17E-06 Z 7.69E-07 U
7.71E-05 5.89E-05 
0.000343 0.000269 
0.000144 0.000117 
0.000109 7.9E-05 
0.000366 0.00029 
0.000366 0.00029 
9.26E-05 6.44E-05 Z

9.04E-06 Z 5.56E-06 Z
6.22E-06 Z 5.65E-06 Z
0.00054 0.000445 
9.26E-05 6.44E-05 Z
0.000102 7.3E-05 
5.77E-06 Z 1.35E-05 J
8.27E-06 J 3.69E-06 Z
0.00045 0.000357 

6.43E-06 J 3.86E-06 J
0.000366 0.00029 
2.59E-05 J 1.64E-05 J
0.000343 0.000269 

8E-05 6.72E-05 
0.0141 0.011 
0.0134 0.0103 

2.75E-07 2.28E-08 
2.78E-07 1.11E-07
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Table A-16
Analytical Data for Polychlorinated Biphenyls (PCBs)
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit

Location Name
Location ID

Depth (ft)
Stream Code
Stream Mile

Sample ID
Sample Date
Sample Type

Homologs
E1668A N Monochlorobiphenyl 27323-18-8 ug/l
E1668A N Dichlorobiphenyl 25512-42-9 ug/l
E1668A N Trichlorobiphenyl 25323-68-6 ug/l
E1668A N Tetrachlorobiphenyl 26914-33-0 ug/l
E1668A N Pentachlorobiphenyl 25429-29-2 ug/l
E1668A N Hexachlorobiphenyl 26601-64-9 ug/l
E1668A N Heptachlorobiphenyl 28655-71-2 ug/l
E1668A N Octachlorobiphenyl 55722-26-4 ug/l
E1668A N Nonachlorobiphenyl 53742-07-7 ug/l
Notes:
DLC - dioxin-like congener.

KM - Kaplan - Meier.

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
(d) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM 
TEQ Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for 
calculation of upper confidence limits.  See Appendx F.

(e) - See parent sample, presents the average of the sample and duplicate.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

13A-T102 13A-T102
13A-CE20-T102 13A-CE21-T102

3.03 3
PR PR

10.21 10.21
13A-CE20-T102-AS 13A-CE21-T102-AS

6/9/2013 6/20/2013
N N

2.61E-05 Z 1.09E-05 Z
0.000425 Z 0.000343 Z

0.00208 0.00161 Z
0.00341 Z 0.00277 Z
0.00372 Z 0.00298 Z
0.00262 Z 0.00193 Z
0.00125 Z 0.000924 Z
0.00047 Z 0.000328 Z
0.000138 8.69E-05 Z
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

11A-T000 11A-T000 11A-T000 11A-T000 11A-T014 11A-T014
11A-CE01-T000 11A-CE02-T000 11A-CE03-T000 11A-CE04-T000 11A-CE01-T014 11A-CE02-T014

4.23 3.96 4.38 3.23 3.04 3.11
PR PR PR PR PR PR

-0.06 -0.06 -0.06 -0.06 1.44 1.43
11A-CE01-T000-AS 11A-CE02-T000-AS 11A-CE03-T000-AS 11A-CE04-T000-AS 11A-CE01-T014-AS 11A-CE02-T014-AS

8/17/2011 8/17/2011 8/17/2011 8/17/2011 8/16/2011 8/16/2011
N N N N N N

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l 1.43E-05 J 6.33E-06 Z 6.48E-06 J 1.32E-05 J 1.97E-05 U 1.23E-05 U
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l 1.39E-05 J 1.12E-05 J 6.49E-06 J 1.1E-05 J 1.57E-05 J 1.63E-05 J
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l 6.94E-07 U 1.55E-06 U 3.21E-06 U 8.12E-07 U 2.45E-06 J 7.12E-07 Z
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l 6.94E-07 U 1.05E-06 U 2.3E-06 U 6.14E-07 U 9E-07 Z 6.38E-07 U
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l 3.1E-06 J 1.69E-06 Z 2.28E-06 U 2.48E-06 J 3.37E-06 Z 3.64E-06 J
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l 6.76E-07 J 1.08E-06 U 2.56E-06 U 6.33E-07 U 1.74E-06 J 6.27E-07 U
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l 5.83E-07 Z 7.34E-07 Z 2.16E-06 U 5.96E-07 Z 1.46E-06 U 8.78E-07 Z
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l 1.41E-06 J 1.33E-06 U 3.06E-06 U 7.66E-07 U 2.09E-06 U 1.22E-06 Z
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l 4.59E-07 U 1.16E-06 U 3.31E-06 U 6.52E-07 U 1.08E-06 Z 7.87E-07 U
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l 5.62E-07 U 9.07E-07 U 1.94E-06 U 4.38E-07 U 8.38E-07 J 5.91E-07 U
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l 5.86E-07 U 9.34E-07 U 2.73E-06 U 6.61E-07 U 8.8E-07 J 6.81E-07 U
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l 7.08E-07 Z 7.51E-07 U 2.24E-06 U 4.23E-07 U 1.4E-06 J 6E-07 U
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l 4.89E-07 U 7.81E-07 U 1.83E-06 U 3.94E-07 U 1.34E-06 J 5.51E-07 U
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l 4.09E-06 J 8.96E-07 Z 1.83E-06 Z 3.13E-06 J 6.4E-06 3.35E-06 J
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l 4.57E-07 U 7.56E-07 U 1.63E-06 U 4.04E-07 U 6.56E-07 Z 5.3E-07 U
SW1613B T OCDD 3268-87-9 ug/l 0.000183 8.23E-05 5.89E-05 0.000146 0.000231 0.000167 
SW1613B T OCDF 39001-02-0 ug/l 2.32E-05 J 1.43E-05 Z 1.16E-05 J 1.82E-05 J 2.87E-05 J 2.96E-05 J
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l 5.08E-06 1.34E-06 1.98E-06 3.73E-06 8.88E-06 4.15E-06 
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l 5.27E-06 2.53E-06 4.99E-06 3.90E-06 9.12E-06 4.40E-06
SW1613B T Total HpCDD HPCDD ug/l 3.57E-05 2.12E-05 Z 1.35E-05 Z 3.12E-05 4.6E-05 2.84E-05 U
SW1613B T Total HpCDF HPCDF ug/l 1.97E-05 J 1.54E-05 6.49E-06 1.54E-05 Z 2.66E-05 2.27E-05 Z
SW1613B T Total HxCDD HXCDD ug/l 6.77E-06 3.11E-06 Z 2.62E-06 U 4.76E-06 1.14E-05 Z 5.74E-06 Z
SW1613B T Total HxCDF HXCDF ug/l 1.13E-05 Z 7.17E-06 Z 2.45E-06 U 7.69E-06 Z 1.78E-05 Z 1.14E-05 Z
SW1613B T Total PeCDD PECDD ug/l 5.86E-07 U 9.34E-07 U 2.73E-06 U 6.61E-07 U 1.46E-06 Z 6.81E-07 U
SW1613B T Total PeCDF PECDF ug/l 5.81E-06 8.42E-07 U 1.88E-06 U 3.97E-06 Z 1.17E-05 Z 6.17E-06 
SW1613B T Total TCDD TCDD ug/l 6.1E-06 U 2.86E-06 U 1.83E-06 U 5.35E-06 U 1.03E-05 Z 4.94E-06 U
SW1613B T Total TCDF TCDF ug/l 5.77E-06 2.26E-06 1.63E-06 U 2.24E-06 1.12E-05 Z 4.35E-06 Z
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

11A-T014 11A-T014 11A-T102 11A-T102 11A-T102 11A-T102
11A-CE03-T014 11A-CE04-T014 11A-CE01-T102 11A-CE02-T102 11A-CE03-T102 11A-CE04-T102

3.1 2.91 3.23 3.01 3.14 2.97
PR PR PR PR PR PR
1.43 1.43 10.21 10.21 10.21 10.21

11A-CE03-T014-AS 11A-CE04-T014-AS 11A-CE01-T102-AS 11A-CE02-T102-AS 11A-CE03-T102-AS 11A-CE04-T102-AS
8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011

N N N N N N

9.66E-06 U 2.38E-05 J 1.94E-05 Z 1.46E-05 J 1.48E-05 J 3.66E-05 
1.12E-05 J 3.15E-05 1E-05 J 7.92E-06 J 1.05E-05 J 0.000336 
4.71E-07 Z 1.49E-06 J 1.39E-06 U 6.72E-07 U 8.17E-07 J 1.37E-05 J
5.23E-07 U 5.77E-07 U 1.29E-06 U 5.31E-07 U 6.28E-07 U 7.27E-07 J
2.67E-06 J 6.2E-06 Z 1.43E-06 J 1.01E-06 Z 1.63E-06 J 9.01E-05 
5.37E-07 U 1.01E-06 Z 1.64E-06 J 8.51E-07 J 8.38E-07 J 2.19E-06 Z
7.54E-07 U 1.76E-06 U 7.04E-07 U 4.83E-07 J 3.98E-07 U 1.35E-05 J
1.05E-06 U 1.57E-06 U 1.52E-06 J 1.03E-06 Z 1.53E-06 U 2.03E-06 U
4.27E-07 U 6.06E-07 U 9.26E-07 U 6.36E-07 U 6.39E-07 U 1.11E-06 U
2.83E-07 U 6.29E-07 J 8.87E-07 U 3.94E-07 U 4.67E-07 U 1E-06 Z
4.27E-07 U 4.09E-07 U 8.59E-07 U 6.32E-07 U 5.32E-07 U 5.03E-07 U
5.76E-07 J 9.19E-07 Z 6.36E-07 Z 4.44E-07 U 6.59E-07 J 5.19E-06 J
5.35E-07 Z 3.58E-07 U 7.99E-07 U 3.57E-07 U 6.31E-07 Z 7.39E-06 J
2.06E-06 Z 7.63E-06 2.96E-06 Z 3.71E-06 Z 3.2E-06 Z 5.78E-06 
4.29E-07 Z 4.62E-07 Z 9.21E-07 U 6.06E-07 J 4.19E-07 U 1.08E-06 Z
0.000115 0.00029 0.000292 0.000183 0.000189 0.000474 
1.91E-05 J 6.29E-05 2.34E-05 J 1.67E-05 J 2.5E-05 J 0.00082 
2.74E-06 9.18E-06 3.87E-06 4.39E-06 4.03E-06 2.36E-05 
2.92E-06 9.45E-06 4.16E-06 4.54E-06 4.19E-06 2.39E-05

2.42E-05 U 5.37E-05 4.54E-05 Z 3.15E-05 3.25E-05 8.13E-05 
1.54E-05 Z 4.56E-05 1.85E-05 Z 1.44E-05 J 1.75E-05 0.000401 
5.26E-06 U 1.12E-05 Z 7.66E-06 6.09E-06 Z 6.14E-06 U 1.74E-05 Z
9.45E-06 Z 2.35E-05 Z 1.03E-05 Z 6.98E-06 Z 8.05E-06 0.000186 
4.27E-07 U 2.38E-06 Z 8.59E-07 U 6.32E-07 U 7.86E-07 2.74E-06 Z
5.5E-06 Z 1.6E-05 Z 5.13E-06 4.27E-06 Z 4.78E-06 Z 5.35E-05 Z

3.63E-06 U 1.25E-05 Z 5.79E-06 U 5.97E-06 U 5.66E-06 U 1.03E-05 
5.41E-06 Z 1.58E-05 Z 2.3E-06 5.14E-06 Z 3.97E-06 Z 1.87E-05 Z

Page 2 of 26
AECOM

Final

July 2017



Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR1 11A-TTR2 11A-TTR2
11A-CE01-TTR1 11A-CE02-TTR1 11A-CE03-TTR1 11A-CE04-TTR1 11A-CE01-TTR2 11A-CE02-TTR2

2.97 3.05 3.07 2.73 2.99 2.89
PR PR PR PR PR PR

6.66 6.66 6.66 6.66 4.24 4.24
11A-CE01-TTR1-AS 11A-CE02-TTR1-AS 11A-CE03-TTR1-AS 11A-CE04-TTR1-AS 11A-CE01-TTR2-AS 11A-CE02-TTR2-AS

8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011 8/16/2011
N N N N N N

2.05E-05 J 5.53E-05 1.9E-05 J 6.85E-05 1.72E-05 J 2.47E-05 J
1.4E-05 J 3.6E-05 1.45E-05 J 4.28E-05 J 1.08E-05 J 1.78E-05 J

1.21E-06 U 1.55E-06 U 1.55E-06 U 2.5E-05 U 7.98E-07 Z 1.82E-06 U
1.05E-06 U 1.16E-06 U 1.13E-06 U 2.5E-05 U 4.13E-07 U 1.07E-06 U
2.3E-06 J 7.23E-06 J 2.45E-06 J 7.36E-06 J 1.98E-06 J 3.68E-06 J

1.06E-06 U 1.82E-06 J 1.2E-06 U 2.9E-06 J 6.07E-07 Z 1.12E-06 U
9.4E-07 J 2.45E-06 J 8.71E-07 U 2.58E-06 Z 5.43E-07 Z 8.15E-07 U

1.25E-06 U 1.82E-06 U 1.43E-06 U 2.5E-05 U 1.02E-06 Z 1.26E-06 U
7.75E-07 U 1.29E-06 U 1.39E-06 U 2.5E-05 U 3.48E-07 U 1.29E-06 U
6.57E-07 U 8.25E-07 U 8.22E-07 U 2.5E-05 U 2.97E-07 U 8.91E-07 U
7.36E-07 U 8.29E-07 U 1E-06 U 3.56E-06 Z 3.05E-07 U 1.03E-06 U
5.69E-07 U 1.65E-06 Z 9E-07 U 1.77E-06 Z 6.07E-07 J 8.48E-07 U
5.8E-07 U 7.54E-07 U 7.44E-07 U 2.5E-05 U 5.78E-07 Z 8.08E-07 U
5.94E-06 1.34E-05 5.12E-06 0.00187 4.75E-06 J 1.46E-05 

1.23E-06 U 1.83E-06 U 1.27E-06 U 1.51E-06 Z 4.79E-07 Z 1.09E-06 U
0.000326 0.000737 0.000271 0.000809 0.000211 0.000351 
3.12E-05 J 7.41E-05 2.81E-05 J 8.7E-05 2.2E-05 J 3.17E-05 J
6.72E-06 1.59E-05 5.79E-06 0.00188 5.8E-06 1.55E-05 
7.00E-06 1.63E-05 6.10E-06 (d) 5.90E-06 2.61E-05
4.62E-05 0.000122 4.31E-05 0.000157 3.65E-05 5.99E-05 
2.5E-05 6.05E-05 2.31E-05 7.37E-05 J 1.95E-05 Z 2.78E-05 

5.49E-06 1.79E-05 Z 4.89E-06 1.84E-05 5.64E-06 Z 7.06E-06 Z
1.03E-05 3.3E-05 Z 9.61E-06 Z 3.83E-05 Z 9.56E-06 Z 1.55E-05 Z

7.36E-07 U 8.29E-07 U 1E-06 U 3.56E-06 Z 6.83E-07 2.11E-06 
9.79E-06 2.62E-05 Z 4.32E-06 3.2E-05 Z 8.22E-06 Z 1.25E-05 
5.94E-06 1.57E-05 5.12E-06 0.00191 7.31E-06 1.77E-05 

1.23E-06 U 1.83E-06 U 1.27E-06 U 3.4E-05 Z 7.25E-06 Z 6.19E-06 

Page 3 of 26
AECOM

Final

July 2017



Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

11A-TTR2 11A-TTR2 11A-TTR2 12B-T000 12B-T000 12B-T000
11A-CE02-TTR2 11A-CE03-TTR2 11A-CE04-TTR2 12B-CE01-T000 12B-CE02-T000 12B-CE03-T000

2.89 2.97 2.8 3.1 3 3.11
PR PR PR PR PR PR
4.24 4.24 4.24 -0.06 -0.06 -0.06

11A-CE02-TTR2-AT 11A-CE03-TTR2-AS 11A-CE04-TTR2-AS 12B-CE01-T000-AS 12B-CE02-T000-AS 12B-CE03-T000-AS
8/16/2011 8/16/2011 8/16/2011 2/21/2012 2/21/2012 2/21/2012

FD N N N N N

3.31E-05 1.83E-05 J 5.43E-05 1.74E-06 J 3.45E-06 J 4.85E-06 J
2.06E-05 J 1.36E-05 J 3.85E-05 J 2.57E-06 J 3.07E-06 J 3.16E-06 U
2.5E-05 U 1.53E-06 U 1.17E-06 Z 1.19E-06 U 6.49E-07 U 8.95E-07 U
2.5E-05 U 1.1E-06 U 7.69E-07 U 8.59E-07 U 1.01E-06 U 7.57E-07 U
3.96E-06 J 3.08E-06 J 7.09E-06 J 4.6E-07 J 4.46E-07 Z 8.19E-07 Z
1.76E-06 J 1.18E-06 U 2.41E-06 J 8.79E-07 U 1.08E-06 U 7.75E-07 U
9.6E-07 J 8.79E-07 U 2.28E-06 J 7.72E-07 U 6.23E-07 U 4.93E-07 U
2E-06 Z 1.65E-06 Z 1.87E-06 Z 6.73E-07 U 1.1E-06 U 9.31E-07 U

2.5E-05 U 1.43E-06 U 6.23E-07 U 9.22E-07 U 7.71E-07 U 6.24E-07 U
2.5E-05 U 9.92E-07 U 8.33E-07 Z 7.38E-07 U 7E-07 U 7.67E-07 U
2.5E-05 U 1.15E-06 U 9.1E-07 U 1.06E-06 U 9.63E-07 U 8.56E-07 U
8.7E-07 J 9.67E-07 U 1.74E-06 J 7.63E-07 U 6.04E-07 U 5.11E-07 U
2.5E-05 U 8.75E-07 U 2.05E-06 Z 6.94E-07 U 6.14E-07 U 7.16E-07 U
7.08E-06 Z 4.17E-06 Z 1.83E-05 9.75E-07 Z 8E-07 Z 1.33E-06 J
7.89E-07 J 1.47E-06 U 1.98E-06 Z 6.47E-07 U 6.34E-07 U 6.36E-07 U
0.000428 0.000228 0.00087 2.42E-05 J 4.15E-05 J 4E-05 J
3.77E-05 J 2.98E-05 J 7.2E-05 4.05E-06 J 3.63E-06 J 4.01E-06 Z
8.79E-06 5.04E-06 2.19E-05 1.07E-06 9.23E-07 1.47E-06 

(c) 5.36E-06 2.22E-05 2.27E-06 2.04E-06 1.61E-06
8.3E-05 4.17E-05 0.000122 4.41E-06 Z 7.74E-06 1.01E-05 

3.21E-05 J 2.13E-05 6.37E-05 Z 3.6E-06 Z 4.35E-06 Z 4.62E-06 U
1.51E-05 Z 6.47E-06 Z 1.92E-05 Z 6.73E-07 U 1.09E-06 U 1.85E-06 U
1.59E-05 Z 8E-06 Z 3.51E-05 Z 8.62E-07 Z 1.38E-06 Z 1.97E-06 Z
2.5E-05 U 1.15E-06 U 1.77E-06 1.06E-06 U 9.63E-07 U 8.56E-07 U
1.14E-05 Z 5.71E-06 Z 3.17E-05 Z 5.91E-07 U 6.08E-07 U 7.41E-07 U
1.08E-05 Z 6.08E-06 Z 2.59E-05 Z 9.75E-07 U 2.4E-06 U 3.92E-06 U
8.95E-06 Z 1.47E-06 U 3.64E-05 Z 6.47E-07 U 1.69E-06 6.19E-07 Z
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12B-T000 12B-T014 12B-T014 12B-T014 12B-T014 12B-T102
12B-CE04-T000 12B-CE01-T014 12B-CE02-T014 12B-CE03-T014 12B-CE04-T014 12B-CE01-T102

3.2 3 3 3.1 3.2 3
PR PR PR PR PR PR

-0.06 1.43 1.43 1.43 1.43 10.21
12B-CE04-T000-AS 12B-CE01-T014-AS 12B-CE02-T014-AS 12B-CE03-T014-AS 12B-CE04-T014-AS 12B-CE01-T102-AS

2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/20/2012
N N N N N N

8.38E-06 Z 8.89E-06 J 5.01E-06 Z 5.4E-06 Z 1.19E-05 J 1.53E-06 Z
8.8E-06 J 6.89E-06 J 8.4E-06 J 5.88E-06 J 1.07E-05 J 1.16E-06 Z

8.06E-07 U 1.05E-06 U 2.04E-06 U 2.03E-06 U 1.35E-06 U 1.18E-06 U
9.07E-07 U 1.3E-06 U 2.27E-06 U 1.83E-06 U 1.51E-06 U 8.84E-07 U
1.69E-06 Z 1.37E-06 Z 1.65E-06 Z 1.16E-06 U 1.96E-06 Z 5.97E-07 U
9.14E-07 U 1.32E-06 U 2.15E-06 U 1.86E-06 U 1.52E-06 U 9.24E-07 U
5.35E-07 U 5.24E-07 Z 1.19E-06 U 1.27E-06 U 9.17E-07 Z 5.79E-07 U
8.73E-07 U 6.93E-07 Z 2.18E-06 U 1.9E-06 U 1.08E-06 Z 1.01E-06 U
6.67E-07 U 1.13E-06 U 1.38E-06 U 1.32E-06 U 1.24E-06 U 7.89E-07 U
7.24E-07 U 7.96E-07 U 1.43E-06 U 9.89E-07 U 8.25E-07 U 7.61E-07 U
9.07E-07 U 1.17E-06 U 2.16E-06 U 2E-06 U 1.24E-06 U 7.64E-07 U
5.43E-07 Z 3.57E-07 Z 1.18E-06 U 1.25E-06 U 8.76E-07 Z 5.9E-07 U
6.47E-07 U 7.56E-07 U 1.23E-06 U 9.75E-07 U 7.51E-07 U 7.1E-07 U
3.07E-06 J 3.58E-06 J 2.27E-06 J 1.84E-06 Z 4.55E-06 J 8.96E-07 U
7.04E-07 U 7.78E-07 U 1.25E-06 U 1.24E-06 U 1.03E-06 U 7.85E-07 U
9.79E-05 8.79E-05 7.5E-05 5.83E-05 0.000131 3.04E-05 J
1.3E-05 J 1.09E-05 J 1.14E-05 J 6.5E-06 Z 2.18E-05 J 2.65E-06 U
3.5E-06 4.06E-06 2.6E-06 1.97E-06 5.31E-06 3.6E-08 
3.72E-06 4.31E-06 2.93E-06 4.22E-06 5.68E-06 9.59E-07

1.99E-05 Z 2.1E-05 1.46E-05 Z 1.18E-05 Z 2.54E-05 4.62E-06 Z
1.18E-05 Z 9.74E-06 Z 1.11E-05 J 8.18E-06 Z 1.58E-05 Z 2.2E-06 Z
2.17E-06 U 1.96E-06 Z 2.2E-06 U 1.86E-06 U 5.39E-06 Z 9.35E-07 U
6.06E-06 Z 6E-06 Z 4.16E-06 Z 1.25E-06 U 9.38E-06 Z 6.07E-07 Z
9.07E-07 U 1.17E-06 U 2.16E-06 U 2E-06 U 1.24E-06 U 7.64E-07 U
5.16E-06 Z 3.77E-06 U 9.95E-07 U 1.43E-06 U 5.91E-06 Z 7.35E-07 U
4.91E-06 U 6.65E-06 Z 2.27E-06 1.84E-06 Z 6.37E-06 Z 3.45E-06 U
3.61E-06 Z 3.95E-06 Z 1.53E-06 1.24E-06 U 6.25E-06 Z 7.85E-07 U
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12B-T102 12B-T102 12B-T102 12B-TTR1 12B-TTR1 12B-TTR1
12B-CE02-T102 12B-CE03-T102 12B-CE04-T102 12B-CE01-TTR1 12B-CE02-TTR1 12B-CE03-TTR1

3 3 3 2.99 3.09 3.05
PR PR PR PR PR PR

10.22 10.21 10.21 2.61 4.85 6.96
12B-CE02-T102-AS 12B-CE03-T102-AS 12B-CE04-T102-AS 12B-CE01-TTR1-AS 12B-CE02-TTR1-BS 12B-CE03-TTR1-AS

2/20/2012 2/20/2012 2/20/2012 2/21/2012 2/21/2012 2/21/2012
N N N N N N

3.36E-06 J 3.67E-06 J 3.08E-06 J 2.3E-06 Z 8.76E-07 Z 5.52E-06 J
2.2E-06 J 2.12E-06 Z 1.62E-06 Z 1.59E-06 J 1.42E-06 J 3.62E-06 U

9.19E-07 U 1.22E-06 U 1.19E-06 U 9.07E-07 U 8.97E-07 U 8.31E-07 U
7.03E-07 U 9.97E-07 U 1.27E-06 U 1.13E-06 U 8.33E-07 U 6.99E-07 U
4.91E-07 U 8.89E-07 U 1.01E-06 U 7.88E-07 U 5.79E-07 U 1.26E-06 J
7.55E-07 U 1.15E-06 U 1.34E-06 U 1.14E-06 U 8.26E-07 U 6.96E-07 U
4.96E-07 U 8.42E-07 U 9.55E-07 U 7.75E-07 U 5.59E-07 U 4.37E-07 U
9.78E-07 Z 1.13E-06 U 1.44E-06 U 1.31E-06 U 8.51E-07 U 8.82E-07 U
5.69E-07 U 1.01E-06 U 1.05E-06 U 9.26E-07 U 6.82E-07 U 5.33E-07 U
5.96E-07 U 7.9E-07 U 8.53E-07 U 6.71E-07 U 5.44E-07 U 5.19E-07 U
7.87E-07 U 1.18E-06 U 1.24E-06 U 1.13E-06 U 9.73E-07 U 5.58E-07 U
4.48E-07 U 8.8E-07 U 9.83E-07 U 7.82E-07 U 5.57E-07 U 5.25E-07 Z
5.64E-07 U 7.4E-07 U 7.91E-07 U 6.47E-07 U 4.8E-07 U 4.71E-07 U
1.33E-06 Z 1.37E-06 Z 1.12E-06 Z 1E-06 J 9.96E-07 Z 2.14E-06 Z
5.2E-07 U 8.94E-07 U 9E-07 U 7.34E-07 U 5.81E-07 U 5.96E-07 U
4.1E-05 J 3.94E-05 J 2.92E-05 Z 2.05E-05 U 1.25E-05 U 5.37E-05 
3.9E-06 J 3.55E-06 J 1.61E-06 U 3.23E-06 J 1.39E-06 U 7.16E-06 J
1.5E-06 1.44E-06 1.18E-06 1.04E-06 1.02E-06 2.39E-06 
1.63E-06 1.60E-06 2.37E-06 2.25E-06 1.08E-06 2.54E-06
7.41E-06 7.8E-06 6.17E-06 Z 4.37E-06 Z 2.88E-06 Z 1.05E-05 Z

3.59E-06 Z 3.23E-06 Z 2.63E-06 Z 2E-06 J 2.14E-06 Z 5.86E-06 Z
9.78E-07 Z 1.09E-06 U 1.35E-06 U 1.19E-06 U 8.34E-07 U 8.82E-07 U
4.98E-07 U 8.6E-07 Z 9.97E-07 U 8.13E-07 U 5.9E-07 U 3.1E-06 Z
7.87E-07 U 1.18E-06 U 1.24E-06 U 1.13E-06 U 9.73E-07 U 5.58E-07 U
5.38E-07 U 8.92E-07 U 1.07E-06 U 6.59E-07 U 2.65E-07 U 4.94E-07 U
3.94E-06 Z 2.91E-06 Z 3.82E-06 Z 2.36E-06 U 2.37E-06 U 3.8E-06 U
9.38E-07 Z 8.94E-07 U 9E-07 U 5.56E-07 Z 5.81E-07 U 2.01E-06 Z
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12B-TTR1 12B-TTR2 12B-TTR2 12B-TTR2 12B-TTR2 12C-T000
12B-CE04-TTR1 12B-CE01-TTR2 12B-CE02-TTR2 12B-CE03-TTR2 12B-CE04-TTR2 12C-CE11-T000

2.8 3.02 2.96 2.96 3.1 3
PR PR PR PR PR PR

4.86 2 3.14 4.25 3.14 -0.06
12B-CE04-TTR1-AS 12B-CE01-TTR2-AS 12B-CE02-TTR2-AS 12B-CE03-TTR2-AS 12B-CE04-TTR2-AS 12C-CE11-T000-AS

2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/21/2012 2/27/2013
N N N N N N

3.73E-06 J 9.88E-06 J 3.71E-06 J 6.59E-06 J 1.17E-05 J 7.46E-06 J
3.18E-06 U 1.34E-05 J 2.95E-06 Z 6.18E-06 J 1.04E-05 J 6.53E-06 J
6.1E-07 U 1.34E-06 U 8.8E-07 U 6.86E-07 U 1.43E-06 U 5.9E-07 U

5.71E-07 U 1.32E-06 U 8.76E-07 U 7E-07 U 1.56E-06 U 8.37E-07 U
9.01E-07 U 2.19E-06 Z 1.24E-06 Z 1.57E-06 J 1.93E-06 Z 1.25E-06 J
6.17E-07 U 1.39E-06 U 9.18E-07 U 7.04E-07 U 1.62E-06 U 8.7E-07 U
4.99E-07 U 1.29E-06 U 6.15E-07 U 6.31E-07 Z 8.02E-07 J 4.7E-07 U
9.98E-07 U 1.33E-06 U 7.77E-07 U 1.09E-06 U 1.71E-06 U 9.32E-07 U
6.31E-07 U 1.56E-06 U 7.39E-07 U 7.19E-07 U 1.35E-06 U 5.66E-07 U
7.18E-07 U 1.52E-06 U 7.47E-07 U 8.16E-07 U 8.91E-07 U 4.37E-07 U
7.69E-07 U 2.01E-06 U 8.65E-07 U 8.45E-07 U 1.47E-06 U 7.62E-07 U
4.51E-07 U 1.3E-06 U 5.8E-07 U 5.09E-07 Z 6.69E-07 J 4.63E-07 U
6.47E-07 U 1.47E-06 U 6.63E-07 U 7.5E-07 U 8.57E-07 U 4.68E-07 U
1.5E-06 J 3.68E-06 J 2.07E-06 J 2.36E-06 Z 4.77E-06 J 2.08E-06 J

6.98E-07 U 3.79E-07 Z 6.2E-07 U 6.9E-07 U 9.75E-07 U 5.63E-07 U
3.62E-05 J 8.6E-05 3.47E-05 J 6.03E-05 0.000114 7.96E-05 
5.38E-06 J 2.44E-05 J 5.94E-06 J 6.7E-06 Z 1.42E-05 J 1.05E-05 J
1.55E-06 4.2E-06 2.27E-06 2.78E-06 5.37E-06 2.37E-06 
1.66E-06 4.55E-06 2.42E-06 3.04E-06 5.73E-06 2.53E-06
8.75E-06 2.01E-05 8.01E-06 1.26E-05 Z 2.48E-05 1.54E-05 

4.45E-06 U 1.71E-05 J 4.64E-06 Z 8.25E-06 Z 1.45E-05 J 9.86E-06 J
9.98E-07 U 1.34E-06 U 7.77E-07 U 1.09E-06 U 5.1E-06 Z 8.76E-07 U
1.96E-06 U 6.44E-06 Z 3.18E-06 Z 4.39E-06 Z 8.71E-06 Z 4.52E-06 Z
7.69E-07 U 2.01E-06 U 8.65E-07 U 8.45E-07 U 1.47E-06 U 7.62E-07 U
5.19E-07 Z 2.5E-06 U 6E-07 U 1.51E-06 Z 1.91E-06 U 8.18E-07 Z
3.23E-06 U 7.48E-06 Z 3.32E-06 U 5.41E-06 U 6.84E-06 Z 3.19E-06 
7.33E-07 3.58E-06 Z 1.97E-06 Z 8.13E-07 Z 5.63E-06 Z 2.67E-06 Z
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12C-T000 12C-T000 12C-T000 12C-T014 12C-T014 12C-T014
12C-CE12-T000 12C-CE20-T000 12C-CE21-T000 12C-CE11-T014 12C-CE12-T014 12C-CE20-T014

3 3 3 3 3 3
PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.43
12C-CE12-T000-AS 12C-CE20-T000-AS 12C-CE21-T000-AS 12C-CE11-T014-AS 12C-CE12-T014-AS 12C-CE20-T014-AS

2/27/2013 2/28/2013 3/4/2013 2/27/2013 2/27/2013 2/28/2013
N N N N N N

8.42E-06 J 9.41E-06 J 1.83E-06 J 7.26E-06 J 5.27E-06 J 1.41E-05 J
5.92E-06 Z 6.33E-06 Z 1.42E-06 J 1.49E-05 J 7.06E-06 J 1.04E-05 J
8.6E-07 U 9.12E-07 U 7.79E-07 U 2.54E-07 U 4.62E-07 U 1.73E-06 U

9.52E-07 U 9.51E-07 U 9.81E-07 U 2.72E-07 U 5.58E-07 U 2.39E-06 U
1.13E-06 J 5.66E-07 U 6.4E-07 U 2.74E-06 J 1.74E-06 J 1.63E-06 U
1.05E-06 U 9.1E-07 U 9.4E-07 U 5.08E-07 J 5.68E-07 U 2.44E-06 U
6.03E-07 U 5.98E-07 U 6.65E-07 U 9.37E-07 J 3.9E-07 U 1.56E-06 U
1.12E-06 U 1.03E-06 U 1E-06 U 8.77E-07 J 5.81E-07 U 2.69E-06 U
7.09E-07 U 7.15E-07 U 7.38E-07 U 2.38E-07 U 4.2E-07 U 1.86E-06 U
4.21E-07 U 6.69E-07 U 6.52E-07 U 2.42E-07 U 5.34E-07 U 1.78E-06 U
9.73E-07 U 6.5E-07 U 9.33E-07 U 3.51E-07 U 6.65E-07 U 1.99E-06 U
6.4E-07 U 6.24E-07 U 6.4E-07 U 2.04E-07 U 4.02E-07 U 1.62E-06 U

4.02E-07 U 5.93E-07 U 5.88E-07 U 4.76E-07 Z 4.98E-07 U 1.62E-06 U
1.71E-06 J 9.39E-07 U 9.51E-07 U 1.84E-06 Z 1.34E-06 J 2.11E-06 U
7.03E-07 U 1.02E-06 U 8.65E-07 U 3.24E-07 U 7.07E-07 U 1.91E-06 U
8.58E-05 8.2E-05 1.94E-05 J 8.68E-05 7.06E-05 0.000119 Z
9.9E-06 J 9.82E-06 Z 2.4E-06 J 2.34E-05 J 1.08E-05 J 2.07E-05 J

2E-06 1.85E-07 3.9E-08 2.74E-06 1.66E-06 2.87E-07 
2.22E-06 1.30E-06 1.09E-06 2.84E-06 1.80E-06 2.93E-06
1.8E-05 1.89E-05 3.98E-06 1.62E-05 1.34E-05 2.65E-05 Z

9.04E-06 Z 9.53E-06 Z 1.42E-06 1.87E-05 9.57E-06 1.59E-05 Z
1.32E-06 9.59E-07 U 9.71E-07 U 3.37E-06 5.68E-07 U 2.5E-06 U
3.41E-06 2.24E-06 Z 6.69E-07 U 8.65E-06 Z 4.02E-06 Z 3.05E-06 Z

9.73E-07 U 6.5E-07 U 9.33E-07 U 3.51E-07 U 6.65E-07 U 1.99E-06 U
4.11E-07 U 6.3E-07 U 6.19E-07 U 4.64E-06 Z 1.51E-06 Z 1.7E-06 U
2.97E-06 9.39E-07 U 9.51E-07 U 3.79E-06 Z 2.9E-06 2.11E-06 U

7.03E-07 U 1.02E-06 U 8.65E-07 U 2.67E-06 Z 7.07E-07 U 1.91E-06 U
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12C-T014 12C-T102 12C-T102 12C-T102 12C-T102 12D-T000
12C-CE21-T014 12C-CE11-T102 12C-CE12-T102 12C-CE20-T102 12C-CE21-T102 12D-CE01-T000

3 3 3 3 3 3.02
PR PR PR PR PR PR

1.43 10.21 10.21 10.22 10.22 -0.06
12C-CE21-T014-AS 12C-CE11-T102-AS 12C-CE12-T102-AS 12C-CE20-T102-AS 12C-CE21-T102-AS 12D-CE01-T000-AS

3/4/2013 2/27/2013 2/27/2013 2/28/2013 3/4/2013 3/27/2012
N N N N N N

4.63E-06 J 1.9E-05 Z 1.01E-05 J 2.03E-05 J 1.63E-06 Z 1.7E-06 Z
3.72E-06 J 9.59E-06 Z 5.87E-06 J 8.76E-06 J 1.09E-06 J 2.07E-06 U
7.27E-07 U 6.42E-07 U 6.75E-07 U 7.49E-07 U 6.97E-07 U 2.84E-06 U
8.89E-07 U 8.32E-07 U 6.97E-07 U 1.11E-06 U 9.58E-07 U 2.49E-06 U
6.51E-07 U 8.53E-07 Z 5.66E-07 U 9.23E-07 Z 6.76E-07 U 1.28E-06 U
8.65E-07 U 8.81E-07 U 7.83E-07 U 1.05E-06 U 8.66E-07 U 2.59E-06 U
5.81E-07 U 5.16E-07 Z 5.57E-07 U 6.64E-07 U 6.66E-07 U 1.27E-06 U
9.49E-07 U 7.99E-06 U 7.99E-07 U 1.17E-06 U 9.25E-07 U 2.65E-06 U
7.13E-07 U 5.7E-07 U 6.98E-07 U 9.17E-07 U 7.27E-07 U 1.57E-06 U
6.97E-07 U 6.14E-07 U 5.98E-07 U 7.58E-07 U 7.11E-07 U 1.69E-06 U
9.91E-07 U 1.01E-06 U 6.89E-07 U 9.95E-07 U 1.06E-06 U 1.86E-06 U
6.25E-07 U 4.71E-07 U 6.05E-07 U 6.78E-07 U 6.24E-07 U 1.25E-06 U
5.88E-07 U 5.69E-07 U 5.59E-07 U 7.04E-07 U 7.14E-07 U 1.46E-06 U
2.17E-06 Z 3.2E-06 Z 7.67E-07 U 2.29E-06 Z 9.31E-07 U 1.74E-06 U
7.17E-07 U 7.79E-07 U 7.65E-07 U 7.26E-07 U 7.63E-07 U 1.13E-06 U
4.24E-05 J 0.000197 8.32E-05 0.000223 2.48E-05 J 8.39E-06 J
4.45E-06 Z 1.6E-05 Z 1.16E-05 J 1.7E-05 J 2.65E-06 J 3.82E-06 U
2.27E-06 3.69E-06 1.88E-07 2.74E-06 3.54E-08 1.95E-08 
2.45E-06 3.90E-06 1.12E-06 3.01E-06 1.18E-06 2.80E-06

9.76E-06 Z 4.09E-05 Z 1.92E-05 4.27E-05 3.98E-06 Z 1.7E-06 Z
5.11E-06 Z 1.94E-05 Z 1.16E-05 J 1.77E-05 J 1.89E-06 2.41E-06 U
8.98E-07 U 1.26E-05 U 1.15E-06 3.67E-06 Z 9.25E-07 U 2.57E-06 U
1.27E-06 9.54E-06 Z 3.8E-06 Z 8.71E-06 Z 6.71E-07 U 1.34E-06 U

9.91E-07 U 1.01E-06 U 6.89E-07 U 9.95E-07 U 1.06E-06 U 1.86E-06 U
6.41E-07 U 4.18E-06 Z 5.78E-07 U 2.43E-06 7.12E-07 U 5.66E-07 Z
3.45E-06 Z 1.09E-05 U 7.67E-07 U 3.62E-06 U 9.31E-07 U 1.14E-06 Z
7.17E-07 U 1.13E-06 7.65E-07 U 7.26E-07 U 7.63E-07 U 1.13E-06 U
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12D-T000 12D-T000 12D-T000 12D-T014 12D-T014 12D-T014
12D-CE02-T000 12D-CE03-T000 12D-CE04-T000 12D-CE01-T014 12D-CE02-T014 12D-CE03-T014

3.09 3.05 3 2.92 2.97 2.92
PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.43
12D-CE02-T000-AS 12D-CE03-T000-AS 12D-CE04-T000-AS 12D-CE01-T014-AS 12D-CE02-T014-AS 12D-CE03-T014-AS

3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012
N N N N N N

2.54E-06 Z 3.58E-06 U 5.22E-06 U 3.83E-06 J 3.11E-06 U 2.35E-06 U
2.48E-06 Z 2.25E-06 U 4.14E-06 J 3.96E-06 J 1.5E-06 U 2.28E-06 U
1.29E-06 U 3.06E-06 U 3.64E-06 U 1.19E-06 U 2.29E-06 U 3.22E-06 U
1.04E-06 U 2.41E-06 U 3.26E-06 U 9.59E-07 U 2.3E-06 U 2.69E-06 U
8.29E-07 U 1.85E-06 U 2.55E-06 U 8.71E-07 Z 1.71E-06 U 1.77E-06 U

1E-06 U 2.2E-06 U 3.05E-06 U 9.2E-07 U 2.16E-06 U 2.67E-06 U
7.9E-07 U 2.01E-06 U 2.19E-06 U 7.34E-07 U 1.61E-06 U 1.81E-06 U

9.78E-07 U 2.36E-06 U 3.5E-06 U 9.82E-07 U 2.5E-06 U 2.84E-06 U
9.63E-07 U 2.62E-06 U 3.02E-06 U 9.24E-07 U 2.06E-06 U 2.49E-06 U
8.24E-07 U 1.85E-06 U 2.57E-06 U 5.89E-07 U 1.45E-06 U 2.14E-06 U
1.1E-06 U 2.21E-06 U 3.3E-06 U 9.26E-07 U 2.15E-06 U 2.91E-06 U

8.85E-07 U 1.82E-06 U 2.05E-06 U 7.6E-07 U 1.53E-06 U 1.6E-06 U
7.77E-07 U 1.72E-06 U 2.27E-06 U 5.68E-07 U 1.3E-06 U 2.12E-06 U
6.17E-07 Z 2.06E-06 U 2.28E-06 U 2.1E-06 J 1.75E-06 U 2.3E-06 U
6.54E-07 U 1.6E-06 U 1.7E-06 U 5.79E-07 U 1.13E-06 U 1.75E-06 U
2.98E-05 J 1.19E-05 J 3.23E-05 Z 3.97E-05 J 6.35E-06 J 1.54E-05 J
5.25E-06 Z 4.58E-06 U 4.33E-06 Z 6.31E-06 J 4.57E-06 U 6.06E-06 U
6.78E-07 3.57E-09 5.24E-08 2.28E-06 1.91E-09 4.62E-09 
1.90E-06 3.31E-06 3.53E-06 2.48E-06 2.95E-06 3.88E-06

5.98E-06 Z 3.58E-06 U 2.8E-06 Z 8.32E-06 3.11E-06 U 2.35E-06 U
3.37E-06 Z 2.6E-06 U 5.81E-06 5.23E-06 Z 1.84E-06 U 2.69E-06 U

1E-06 U 2.32E-06 U 3.26E-06 U 9.5E-07 U 2.31E-06 U 2.73E-06 U
5.17E-07 Z 2.05E-06 U 2.41E-06 U 2.38E-06 Z 1.71E-06 U 1.88E-06 U
1.1E-06 U 2.21E-06 U 3.3E-06 U 9.26E-07 U 2.15E-06 U 2.91E-06 U
8E-07 U 1.78E-06 U 2.42E-06 U 1.69E-06 U 1.1E-06 Z 2.13E-06 U

1.73E-06 Z 2.06E-06 U 2.28E-06 U 4.47E-06 U 1.04E-06 U 2.3E-06 U
6.54E-07 U 1.6E-06 U 1.7E-06 U 1E-06 Z 1.13E-06 U 1.75E-06 U
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12D-T014 12D-T102 12D-T102 12D-T102 12D-T102 12D-TTR1
12D-CE04-T014 12D-CE01-T102 12D-CE02-T102 12D-CE03-T102 12D-CE04-T102 12D-CE01-TTR1

2.93 3.02 3.1 3.03 2.98 3.08
PR PR PR PR PR PR

1.43 10.21 10.22 10.21 10.21 3.35
12D-CE04-T014-AS 12D-CE01-T102-AS 12D-CE02-T102-AS 12D-CE03-T102-AS 12D-CE04-T102-AS 12D-CE01-TTR1-AS

3/27/2012 3/26/2012 3/26/2012 3/26/2012 3/26/2012 3/27/2012
N N N N N N

3.71E-06 J 3.3E-06 J 1.16E-06 Z 3.64E-06 Z 4.27E-06 J 3.54E-06 U
4.33E-06 J 2.37E-06 J 1.3E-06 U 3.8E-06 J 3.63E-06 J 1.78E-06 U
5.76E-07 U 1.47E-06 U 1.9E-06 U 8.94E-07 U 1.06E-06 U 2.77E-06 U
5.73E-07 U 1.53E-06 U 1.64E-06 U 9.72E-07 U 1.28E-06 U 2.91E-06 U
1.14E-06 J 1.06E-06 U 1.08E-06 U 9.34E-07 Z 7.8E-07 Z 1.99E-06 U
5.57E-07 U 1.56E-06 U 1.74E-06 U 9.6E-07 U 1.22E-06 U 2.72E-06 U
3.96E-07 U 1.05E-06 U 1.13E-06 U 8.4E-07 U 8.71E-07 U 1.95E-06 U
9.63E-07 J 1.63E-06 U 1.84E-06 U 5.33E-07 Z 9.12E-07 Z 3.32E-06 U
5.12E-07 U 1.27E-06 U 1.42E-06 U 1.02E-06 U 1.02E-06 U 2.44E-06 U
4.56E-07 U 1.07E-06 U 1.24E-06 U 6.36E-07 U 9.11E-07 U 1.73E-06 U
5.91E-07 U 1.93E-06 U 1.85E-06 U 1.17E-06 U 1.36E-06 U 1.72E-06 U
3.98E-07 U 1.09E-06 U 1.29E-06 U 8.1E-07 U 4.02E-07 Z 1.92E-06 U
4.12E-07 U 9.29E-07 U 1.14E-06 U 5.77E-07 U 7.38E-07 U 1.45E-06 U
2.08E-06 J 2.1E-06 Z 1.55E-06 U 3.82E-06 Z 3.03E-06 J 8.15E-07 J
3.41E-07 J 8.63E-07 U 1.12E-06 U 6.18E-07 U 7.85E-07 U 1.43E-06 U
4.3E-05 J 4.18E-05 J 1.88E-05 J 6.17E-05 4.49E-05 J 1.75E-05 J
6.58E-06 J 5.95E-06 J 2.63E-06 U 6.21E-06 J 6.58E-06 J 4.16E-06 U
2.42E-06 2.17E-06 1.72E-08 4.06E-06 3.33E-06 8.2E-07 
2.58E-06 2.34E-06 2.49E-06 4.28E-06 3.56E-06 2.90E-06

8.15E-06 Z 8.18E-06 2.71E-06 Z 8.62E-06 Z 9.08E-06 3.54E-06 U
5.88E-06 3.03E-06 Z 1.56E-06 U 6.02E-06 J 5.82E-06 J 2.22E-06 U
2.5E-06 1.57E-06 U 1.73E-06 U 5.33E-07 Z 9.12E-07 Z 2.96E-06 U

2.89E-06 Z 7.51E-07 1.22E-06 U 2.94E-06 Z 2.14E-06 Z 2.06E-06 U
5.91E-07 U 1.93E-06 U 1.85E-06 U 1.17E-06 U 1.36E-06 U 1.72E-06 U
2.03E-06 U 2.27E-06 Z 1.19E-06 U 1.76E-06 Z 4.95E-07 Z 1.59E-06 U
4.92E-06 U 3.33E-06 U 1.55E-06 U 6.69E-06 Z 5.13E-06 U 8.15E-07 U
2.73E-06 Z 1.37E-06 Z 1.12E-06 U 5.21E-06 Z 3.29E-06 Z 1.43E-06 U
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR1 12D-TTR2 12D-TTR2
12D-CE02-TTR1 12D-CE02-TTR1 12D-CE03-TTR1 12D-CE04-TTR1 12D-CE01-TTR2 12D-CE02-TTR2

2.97 2.97 2.89 2.98 3.03 3.01
PR PR PR PR PR PR
6.48 6.48 7.68 6.48 3.35 3.8

12D-CE02-TTR1-AS 12D-CE02-TTR1-AT 12D-CE03-TTR1-AS 12D-CE04-TTR1-AS 12D-CE01-TTR2-AS 12D-CE02-TTR2-AS
3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012 3/27/2012

N FD N N N N

6.5E-06 Z 8.06E-06 J 8.34E-06 J 1.43E-05 J 7.29E-06 J 4.74E-06 J
1.14E-05 J 6.78E-06 Z 7.63E-06 Z 1.41E-05 J 5.15E-06 J 6.43E-06 J
9.4E-07 U 1.05E-06 U 1.99E-06 U 2.44E-06 U 3.54E-06 U 3.27E-06 U
9.67E-07 U 1.2E-06 U 1.68E-06 U 2.11E-06 U 3.09E-06 U 2.17E-06 U
2.69E-06 J 1.53E-06 J 2.77E-06 J 2.68E-06 Z 2.94E-06 J 2.1E-06 U
9.38E-07 U 1.16E-06 U 1.67E-06 U 1.95E-06 U 2.82E-06 U 1.96E-06 U
7.59E-07 U 2.04E-07 Z 1.27E-06 U 1.5E-06 U 2.12E-06 U 1.91E-06 U
6.32E-07 Z 1.21E-06 U 1.01E-06 J 2.32E-06 U 2.83E-06 U 2.33E-06 U
8.73E-07 U 1.1E-06 U 1.64E-06 U 1.85E-06 U 2.54E-06 U 2.67E-06 U
6.23E-07 U 8.67E-07 U 1.21E-06 U 1.58E-06 U 2.06E-06 U 1.7E-06 U
1.42E-06 U 1.12E-06 U 1.9E-06 U 1.83E-06 U 3.1E-06 U 2.35E-06 U
7.72E-07 J 8.38E-07 U 1.47E-06 U 1.22E-06 U 1.63E-06 U 1.63E-06 U
8.16E-07 Z 7.96E-07 U 1.04E-06 U 1.45E-06 U 1.82E-06 U 1.62E-06 U
5.75E-06 3.95E-06 Z 5.72E-06 Z 8.12E-06 Z 3.07E-06 J 2.45E-06 Z

5.29E-07 Z 2.85E-07 Z 9.85E-07 Z 8.5E-07 Z 1.24E-06 U 1.47E-06 U
8.06E-05 7.94E-05 0.000101 0.000167 6.28E-05 5.28E-05 
1.48E-05 J 1.04E-05 J 1.4E-05 J 2.11E-05 J 6.56E-06 Z 8.56E-06 J
6.66E-06 4.33E-06 6.39E-06 8.81E-06 3.51E-06 2.58E-06 
5.90E-06 (c) 6.80E-06 9.30E-06 6.92E-06 4.51E-06

1.58E-05 Z 1.69E-05 1.89E-05 Z 3.23E-05 1.39E-05 Z 9.14E-06 Z
1.47E-05 Z 1.03E-05 Z 1.12E-05 Z 1.94E-05 Z 8.15E-06 6.43E-06 
2.95E-06 Z 2.25E-06 Z 4.55E-06 Z 3.67E-06 Z 2.9E-06 U 2.15E-06 U
8.41E-06 Z 5.23E-06 Z 6.78E-06 9.78E-06 Z 5.21E-06 2.04E-06 U
1.42E-06 U 1.12E-06 U 1.9E-06 U 1.83E-06 U 3.1E-06 U 2.35E-06 U
7.07E-06 Z 6.42E-06 Z 1.59E-06 U 1.17E-05 Z 1.93E-06 U 1.66E-06 U
1.02E-05 Z 7.94E-06 U 9.23E-06 U 1.21E-05 Z 5.58E-06 U 4.42E-06 U
7.4E-06 Z 7.42E-06 Z 1.13E-05 Z 1.24E-05 Z 1.24E-06 U 1.47E-06 U
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12D-TTR2 12D-TTR2 12D-TTR2 12F-T000 12F-T000 12F-T000
12D-CE02-TTR2 12D-CE03-TTR2 12D-CE04-TTR2 12F-CE01-T000 12F-CE02-T000 12F-CE03-T000

3.01 2.98 2.95 3 3 3
PR PR PR PR PR PR
3.8 4.25 3.8 -0.06 -0.06 -0.06

12D-CE02-TTR2-AT 12D-CE03-TTR2-AS 12D-CE04-TTR2-AS 12F-CE01-T000-AS 12F-CE02-T000-BS 12F-CE03-T000-AS
3/27/2012 3/27/2012 3/27/2012 6/5/2012 6/5/2012 6/5/2012

FD N N N N N

3.87E-06 J 4.61E-06 U 1.03E-05 J 9.78E-06 J 5.44E-06 J 3.48E-06 Z
6.35E-06 J 2.03E-06 Z 1.55E-05 J 1.33E-05 J 7.78E-06 J 5.13E-06 J
2.18E-06 U 3.19E-06 U 1.04E-06 U 8.6E-07 U 4.74E-07 U 6.01E-07 U
2.03E-06 U 3.11E-06 U 8.97E-07 U 5.4E-07 U 4.66E-07 U 6.01E-07 U
9.73E-07 Z 1.99E-06 U 2.99E-06 J 2.92E-06 Z 2.25E-06 J 1.35E-06 J
1.78E-06 U 3.1E-06 U 9.12E-07 U 3.57E-07 Z 2.56E-07 Z 5.2E-07 U
1.49E-06 U 2.05E-06 U 4.56E-07 J 4.3E-07 J 6.8E-07 J 4.13E-07 J
1.93E-06 U 3.29E-06 U 9.8E-07 U 1.18E-06 J 8.05E-07 J 6.58E-07 U
1.84E-06 U 2.49E-06 U 9.76E-07 U 6.43E-07 U 4.14E-07 U 4.33E-07 U
1.31E-06 U 2.18E-06 U 6.41E-07 U 1.34E-07 Z 3.93E-07 U 4.44E-07 U
1.83E-06 U 2.54E-06 U 1.16E-06 U 6.95E-07 U 5.77E-07 U 7.55E-07 U
1.41E-06 U 2.01E-06 U 6.16E-07 J 5.7E-07 J 2.35E-07 Z 3.22E-07 U
1.23E-06 U 2.04E-06 U 5.83E-07 U 7.07E-07 Z 3.33E-07 Z 4.1E-07 U
1.32E-06 Z 2.24E-06 U 6.37E-06 5.53E-06 1.66E-06 Z 9.21E-07 Z
1.43E-06 U 2.16E-06 U 6.74E-07 J 3.98E-07 Z 3.3E-07 J 4.55E-07 U
4.29E-05 J 1.39E-05 J 0.000115 0.00013 6.18E-05 3.86E-05 J
7.43E-06 J 5.81E-06 U 2.4E-05 Z 2.02E-05 J 1.28E-05 J 7.65E-06 J
1.53E-06 2.45E-08 7.14E-06 6.61E-06 2.37E-06 1.2E-06 

(c) 3.80E-06 7.40E-06 6.74E-06 2.46E-06 1.34E-06
9.05E-06 4.61E-06 U 2.31E-05 2.26E-05 1.21E-05 Z 9.16E-06 Z
7.83E-06 2.03E-06 Z 2.03E-05 1.82E-05 J 1.03E-05 J 6.53E-06 J

1.91E-06 U 3.15E-06 U 3.67E-06 Z 4.82E-06 Z 3.03E-06 Z 1.96E-06 U
2.14E-06 Z 2.12E-06 U 8.95E-06 Z 1.03E-05 Z 6.88E-06 Z 3.64E-06 
1.83E-06 U 2.54E-06 U 1.16E-06 U 6.95E-07 U 5.77E-07 U 7.55E-07 U
1.27E-06 U 2.11E-06 U 7.66E-06 Z 8.9E-06 Z 4.04E-06 Z 4.49E-07 Z
3.22E-06 U 2.24E-06 U 1.01E-05 Z 9.26E-06 Z 4.64E-06 U 2.65E-06 U
1.43E-06 U 2.16E-06 U 9.5E-06 Z 1.11E-05 Z 4.79E-06 Z 1.79E-06 Z
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12F-T000 12F-T014 12F-T014 12F-T014 12F-T014 12F-T102
12F-CE04-T000 12F-CE01-T014 12F-CE02-T014 12F-CE03-T014 12F-CE04-T014 12F-CE01-T102

3 3.09 3.03 2.98 2.99 2.92
PR PR PR PR PR PR

-0.06 1.43 1.43 1.43 1.43 10.22
12F-CE04-T000-AS 12F-CE01-T014-AS 12F-CE02-T014-AS 12F-CE03-T014-AS 12F-CE04-T014-AS 12F-CE01-T102-AS

6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/4/2012
N N N N N N

9.63E-06 J 9.34E-06 J 6.38E-06 Z 4.21E-06 J 1.23E-05 J 1.81E-05 J
1.61E-05 Z 1.03E-05 J 1.13E-05 J 8.1E-06 J 2.19E-05 J 1.13E-05 J
6.53E-07 U 6.89E-07 U 9.52E-07 U 8.88E-07 U 5.69E-07 U 1.01E-06 U
6.31E-07 U 6.1E-07 U 9.53E-07 U 8.49E-07 U 5.75E-07 U 1.02E-06 U
4.43E-06 J 3.15E-06 J 2.6E-06 J 1.65E-06 Z 4.96E-06 J 1.81E-06 J
6.1E-07 J 6.96E-07 J 9.52E-07 U 8.05E-07 U 8.14E-07 J 7.11E-07 J

9.61E-07 J 7.31E-07 J 6.48E-07 U 4.2E-07 J 9.55E-07 Z 6.9E-07 U
1.01E-06 U 9.8E-07 Z 6.01E-07 U 1E-06 U 9.54E-07 U 1.05E-06 J
4.64E-07 U 7.35E-07 U 9.01E-07 U 6.43E-07 U 5.43E-07 U 1.07E-06 U
4.35E-07 U 5.64E-07 U 7.83E-07 U 6.25E-07 U 3.18E-07 Z 7.39E-07 U
8.15E-07 U 6.53E-07 U 1.1E-06 U 9.28E-07 U 8.03E-07 U 1.17E-06 U
3.78E-07 U 3.96E-07 Z 7.08E-07 U 4.89E-07 U 5.53E-07 Z 4.22E-07 Z
9.39E-07 J 7.29E-07 Z 6.72E-07 Z 5.97E-07 Z 7.06E-07 Z 3.23E-07 Z
3.8E-06 J 5.28E-06 3.51E-06 Z 3.02E-06 Z 6.01E-06 Z 4.15E-06 J

4.17E-07 Z 5.2E-07 Z 6.31E-07 U 4.99E-07 U 5.57E-07 Z 8.02E-07 Z
0.000107 0.000101 9.1E-05 4.98E-05 J 0.000138 0.000214 
2.98E-05 J 1.72E-05 J 1.84E-05 J 1.26E-05 J 3.41E-05 J 1.97E-05 J
5.02E-06 6.38E-06 4.18E-06 3.55E-06 7.41E-06 5.09E-06 
5.22E-06 6.52E-06 4.36E-06 3.73E-06 7.59E-06 5.29E-06
2.24E-05 2.14E-05 1.54E-05 Z 1.06E-05 2.77E-05 4.01E-05 

2.09E-05 Z 1.47E-05 J 1.42E-05 Z 1.04E-05 J 2.8E-05 1.96E-05 Z
6.69E-06 Z 4.69E-06 Z 3.35E-06 Z 1.5E-06 U 7.68E-06 Z 6.3E-06 
1.15E-05 Z 9.41E-06 Z 6.62E-06 Z 4.42E-06 Z 1.41E-05 Z 9.45E-06 Z
8.15E-07 U 6.53E-07 U 1.1E-06 U 9.28E-07 U 7.47E-07 Z 1.17E-06 U
8.97E-06 Z 6.89E-06 Z 6.19E-06 Z 2.21E-06 Z 1.27E-05 Z 6.6E-06 Z
7.74E-06 U 8.64E-06 Z 6.14E-06 U 6.2E-06 U 1.22E-05 Z 7.74E-06 Z
1.09E-05 Z 1.13E-05 Z 7.95E-06 Z 3.56E-06 Z 1.92E-05 Z 7.24E-06 Z
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12F-T102 12F-T102 12F-T102 12F-TTR1 12F-TTR1 12F-TTR1
12F-CE02-T102 12F-CE03-T102 12F-CE04-T102 12F-CE01-TTR1 12F-CE02-TTR1 12F-CE02-TTR1

2.91 3.05 2.94 3.15 3.05 3.05
PR PR PR PR PR PR

10.21 10.21 10.21 3.04 4.63 4.63
12F-CE02-T102-AS 12F-CE03-T102-AS 12F-CE04-T102-AS 12F-CE01-TTR1-AS 12F-CE02-TTR1-AS 12F-CE02-TTR1-AT

6/4/2012 6/4/2012 6/4/2012 6/5/2012 6/5/2012 6/5/2012
N N N N N FD

2.16E-05 J 8.9E-06 Z 2.7E-05 3.09E-05 J 3.62E-05 3.39E-05 
1.37E-05 J 8.37E-06 Z 2.01E-05 J 3.16E-05 3.81E-05 J 3.23E-05 J
1.17E-06 U 1.27E-06 U 1.06E-06 J 9.85E-07 U 7.48E-07 U 7.85E-07 U
1.16E-06 U 1.09E-06 U 5.51E-07 U 6.74E-07 U 2.16E-07 Z 5.27E-07 U
2.75E-06 J 1.27E-06 Z 3.07E-06 Z 6.78E-06 J 9.06E-06 J 7.46E-06 J
5.79E-07 Z 3.89E-07 Z 9.58E-07 Z 1.49E-06 J 1.79E-06 J 1.6E-06 J
6.1E-07 U 7.44E-07 U 1.26E-06 J 1.9E-06 J 2.42E-06 J 1.51E-06 Z
1.02E-06 Z 9.3E-07 Z 1.25E-06 U 1.81E-06 U 1.65E-06 U 2E-06 U
8.9E-07 U 1.03E-06 U 6.6E-07 U 6.8E-07 U 4.47E-07 U 5.7E-07 U
8.04E-07 U 7.1E-07 U 5.06E-07 J 6.25E-07 U 8.29E-07 J 6.49E-07 Z
1.01E-06 U 1.18E-06 U 7.62E-07 U 8.76E-07 U 5.51E-07 Z 7.23E-07 U
7.51E-07 Z 7.87E-07 U 1.08E-06 Z 1.69E-06 J 1.41E-06 Z 1.46E-06 Z
9.92E-07 J 6.59E-07 U 1.02E-06 Z 1.8E-06 Z 2.04E-06 J 2.31E-06 J
1.17E-05 6.12E-06 1.15E-05 1.83E-05 2.19E-05 1.87E-05 Z

7.99E-07 U 1.01E-06 U 7.49E-07 J 1.89E-06 Z 1.87E-06 J 1.49E-06 J
0.000234 0.00012 0.000279 0.000344 0.000415 0.000395 
2.39E-05 J 1.77E-05 J 3.62E-05 J 5.26E-05 6.15E-05 5.99E-05 
1.29E-05 6.59E-06 1.31E-05 2.1E-05 2.57E-05 2.16E-05 
1.32E-05 6.85E-06 1.33E-05 2.13E-05 2.40E-05 (c)
4.5E-05 2.13E-05 Z 5.49E-05 6.89E-05 8.15E-05 8.14E-05 

2.27E-05 Z 1.36E-05 Z 3.48E-05 4.5E-05 J 5.55E-05 J 4.95E-05 Z
5.7E-06 Z 2.32E-06 Z 8.84E-06 Z 1.35E-05 Z 1.63E-05 Z 1.48E-05 
1.49E-05 Z 5.63E-06 Z 1.74E-05 Z 2.7E-05 Z 3.56E-05 Z 2.91E-05 Z
1.01E-06 U 1.18E-06 U 7.62E-07 U 1.09E-06 3.89E-06 Z 2.01E-06 Z
1.46E-05 Z 3.27E-06 Z 1.44E-05 Z 2.54E-05 Z 3.71E-05 3.29E-05 Z
1.49E-05 Z 8.64E-06 1.7E-05 Z 2.89E-05 Z 3.53E-05 3.01E-05 Z
1.38E-05 Z 5.11E-06 Z 1.49E-05 Z 3.49E-05 Z 5.16E-05 Z 4.61E-05 Z
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12F-TTR1 12F-TTR1 12F-TTR2 12F-TTR2 12F-TTR2 12F-TTR2
12F-CE03-TTR1 12F-CE04-TTR1 12F-CE01-TTR2 12F-CE02-TTR2 12F-CE02-TTR2 12F-CE03-TTR2

2.99 2.52 3.09 3.04 3.04 3.09
PR PR PR PR PR PR

6.45 4.63 2.21 3.13 3.13 3.99
12F-CE03-TTR1-AS 12F-CE04-TTR1-AS 12F-CE01-TTR2-AS 12F-CE02-TTR2-AS 12F-CE02-TTR2-AT 12F-CE03-TTR2-AS

6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012 6/5/2012
N N N N FD N

2.03E-05 J 3.69E-05 1.78E-05 J 1.27E-05 J 1.3E-05 J 8.43E-06 Z
2.92E-05 5.75E-05 2.15E-05 J 1.51E-05 J 1.42E-05 J 1.16E-05 J

6.51E-07 U 1.71E-06 Z 6.74E-07 U 7.1E-07 U 6.86E-07 U 6.43E-07 U
4.3E-07 J 4.95E-07 Z 8.02E-07 U 1.98E-07 Z 9.55E-07 U 5.39E-07 U
6.61E-06 J 9.48E-06 J 5.17E-06 J 3.21E-06 Z 3.39E-06 J 2.81E-06 J
1.03E-06 Z 2.1E-06 J 8.71E-07 Z 4.14E-07 Z 6.42E-07 Z 5.57E-07 J
1.53E-06 Z 1.96E-06 Z 1.04E-06 Z 8.12E-07 Z 4.99E-07 Z 8.07E-07 J
1.15E-06 U 1.92E-06 U 1.07E-06 U 6.86E-07 U 9.56E-07 U 9.47E-07 U

6E-07 U 5.56E-07 U 6.08E-07 U 5.96E-07 U 6.3E-07 U 5.36E-07 U
5.83E-07 U 7.24E-07 J 5.46E-07 U 5.61E-07 U 4.92E-07 U 3.66E-07 Z
1.13E-06 U 6.48E-07 Z 7.97E-07 U 8.36E-07 U 9.87E-07 U 1.05E-06 U
4.73E-07 U 1.54E-06 Z 1.02E-06 J 6.68E-07 J 6.45E-07 J 3.6E-07 Z
1.09E-06 Z 2.15E-06 J 1.07E-06 Z 6.63E-07 Z 1.03E-06 Z 6.41E-07 Z
1.19E-05 2.35E-05 1.12E-05 6.2E-06 Z 1.86E-05 J 4.79E-06 Z
1E-06 J 2.03E-06 J 4.8E-07 Z 4.72E-07 J 5.44E-07 U 4.46E-07 Z

0.000244 0.000417 0.00022 0.000133 0.000132 0.000108 
5.21E-05 0.000116 4.66E-05 J 2.55E-05 J 2.35E-05 J 1.91E-05 J
1.39E-05 2.77E-05 1.29E-05 7.3E-06 1.97E-05 5.73E-06 
1.41E-05 2.78E-05 1.31E-05 1.33E-05 (c) 5.89E-06
4.69E-05 7.99E-05 4.28E-05 2.77E-05 2.62E-05 1.93E-05 Z
3.98E-05 8E-05 Z 3.16E-05 J 1.98E-05 Z 1.91E-05 J 1.57E-05 

1.01E-05 Z 1.75E-05 Z 7.08E-06 Z 4.32E-06 Z 4.76E-06 Z 5.71E-06 Z
2.14E-05 Z 3.55E-05 Z 1.78E-05 Z 1.11E-05 Z 1.15E-05 Z 8.85E-06 Z
2.61E-06 Z 4.41E-06 Z 7.97E-07 U 8.36E-07 U 9.87E-07 U 1.05E-06 U
2.15E-05 Z 3.32E-05 Z 1.78E-05 Z 1.09E-05 Z 1.2E-05 Z 9.54E-06 Z
2.06E-05 Z 3.61E-05 Z 1.81E-05 Z 1.19E-05 Z 2.39E-05 Z 9.2E-06 Z
2.87E-05 Z 4.83E-05 Z 2.04E-05 Z 1.5E-05 Z 1.34E-05 Z 1.6E-05 Z
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12F-TTR2 12G-T000 12G-T000 12G-T000 12G-T000 12G-T014
12F-CE04-TTR2 12G-CE01-T000 12G-CE02-T000 12G-CE03-T000 12G-CE04-T000 12G-CE01-T014

2.89 2.95 3.04 2.9 3.05 3.1
PR PR PR PR PR PR

3.13 -0.06 -0.06 -0.06 -0.06 1.43
12F-CE04-TTR2-AS 12G-CE01-T000-AS 12G-CE02-T000-AS 12G-CE03-T000-AS 12G-CE04-T000-AS 12G-CE01-T014-AS

6/5/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012 8/29/2012
N N N N N N

2.27E-05 J 5.95E-06 J 2.11E-06 Z 2.95E-06 J 2.41E-06 J 3.94E-06 U
3.02E-05 9.13E-06 J 2.54E-06 Z 1.87E-06 J 3.69E-06 J 4.1E-06 U

1.21E-06 Z 1.33E-06 J 9.61E-07 U 9.82E-07 U 1.49E-06 U 1.12E-06 J
5.35E-07 U 2.11E-06 U 1.45E-06 U 1.46E-06 U 2.23E-06 U 1.33E-06 U
6.11E-06 J 3.55E-06 J 1.46E-06 Z 1.05E-06 J 1.13E-06 U 1.73E-06 UJ
1.06E-06 J 2.17E-06 UJ 1.55E-06 UJ 1.68E-06 UJ 2.23E-06 UJ 1.41E-06 U
1.52E-06 Z 1.21E-06 Z 9.91E-07 Z 6.48E-07 Z 1.02E-06 U 7.47E-07 U
1.31E-06 U 2.22E-06 U 1.61E-06 U 1.66E-06 U 2.57E-06 U 1.49E-06 U
4.43E-07 U 1.37E-06 U 8.58E-07 U 6.61E-07 U 1.47E-06 U 8.35E-07 UJ
4.44E-07 J 9.47E-07 U 7.61E-07 U 6.12E-07 U 1.32E-06 U 9.03E-07 U
5.9E-07 U 2.15E-06 U 1.81E-06 U 1.76E-06 U 2.48E-06 U 1.62E-06 U
1.03E-06 Z 1.16E-06 Z 1.1E-06 Z 5.98E-07 Z 1.08E-06 U 9.29E-07 U
1.16E-06 Z 9.36E-07 U 1.27E-06 J 8.46E-07 J 1.2E-06 U 8.3E-07 U
1.17E-05 1.72E-06 Z 8.99E-07 U 7.95E-07 U 1.23E-06 U 1.85E-06 J
1.44E-06 J 8.78E-07 U 8.36E-07 U 7.3E-07 U 1.12E-06 U 7.81E-07 U
0.000235 5.61E-05 1.52E-05 J 1.91E-05 J 1.65E-05 Z 2.62E-05 J
5.62E-05 1.39E-05 J 4.61E-06 J 4.21E-06 Z 3.41E-06 Z 5.97E-06 U
1.38E-05 2.5E-06 7.89E-07 5.39E-07 6.7E-08 1.87E-06 
1.40E-05 4.93E-06 2.80E-06 2.49E-06 2.70E-06 1.96E-06
4.87E-05 1.33E-05 4.27E-06 Z 6.03E-06 5.69E-06 Z 6.71E-06 U

4.74E-05 Z 1.27E-05 J 2.54E-06 Z 1.87E-06 J 3.69E-06 J 6.55E-06 U
8.45E-06 Z 2.16E-06 UJ 1.53E-06 UJ 1.59E-06 UJ 2.34E-06 UJ 1.41E-06 U
2.21E-05 Z 8.27E-06 Z 4.5E-06 Z 3.27E-06 Z 1.34E-06 4.79E-06 UJ
1.46E-06 Z 2.15E-06 U 1.81E-06 U 1.76E-06 U 2.48E-06 U 1.62E-06 U
1.89E-05 Z 1.61E-06 Z 1.27E-06 1.68E-06 Z 1.26E-06 U 8.66E-07 U
1.93E-05 Z 1.72E-06 U 8.99E-07 U 1.12E-06 U 1.23E-06 U 3.01E-06 U
2.65E-05 Z 1.48E-06 8.36E-07 U 7.3E-07 U 1.12E-06 U 7.81E-07 U
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12G-T014 12G-T014 12G-T014 12G-T102 12G-T102 12G-T102
12G-CE02-T014 12G-CE03-T014 12G-CE04-T014 12G-CE01-T102 12G-CE02-T102 12G-CE03-T102

3.35 2.98 3.13 3.21 2.94 3.02
PR PR PR PR PR PR

1.43 1.44 1.43 10.21 10.21 10.21
12G-CE02-T014-AS 12G-CE03-T014-AS 12G-CE04-T014-AS 12G-CE01-T102-AS 12G-CE02-T102-AS 12G-CE03-T102-AS

8/29/2012 8/29/2012 8/29/2012 8/30/2012 8/30/2012 8/30/2012
N N N N N N

6.67E-06 U 4.71E-06 J 9.33E-06 J 1.15E-05 U 2.05E-05 J 2.99E-06 U
1.29E-05 J 7.62E-06 J 1.27E-05 J 9.44E-06 U 1.94E-05 U 4.02E-06 U
1.76E-06 Z 1.23E-06 U 9.21E-07 Z 1.75E-06 U 1.79E-06 J 1.09E-06 U
8.61E-07 U 1.23E-06 U 1.49E-06 U 1.45E-06 U 1.09E-06 U 1.52E-06 U
6.13E-06 UJ 2.12E-06 Z 3.71E-06 UJ 1.71E-06 U 5.87E-06 U 1.87E-06 U
9.34E-07 U 1.44E-06 U 1.48E-06 U 1.52E-06 U 1.1E-06 U 1.6E-06 U
1.66E-06 U 1.08E-06 U 1.47E-06 U 9.31E-07 U 2.01E-06 U 1.15E-06 U
1.55E-06 J 1.61E-06 U 1.63E-06 U 1.61E-06 U 1.74E-06 J 1.68E-06 U

8.49E-07 UJ 1.09E-06 U 9.63E-07 UJ 1.32E-06 U 8.62E-07 U 1.13E-06 U
9.74E-07 Z 7.83E-07 U 7.77E-07 U 9.64E-07 U 8.96E-07 U 9.48E-07 U
1.31E-06 U 2.12E-06 U 2.23E-06 U 1.47E-06 U 1.11E-06 U 1.5E-06 U
1.34E-06 U 1.05E-06 U 1.23E-06 U 9.77E-07 U 1.29E-06 U 8.03E-07 U
2.44E-06 J 1.55E-06 J 1.99E-06 Z 9.09E-07 U 2.24E-06 U 8.74E-07 U
3.22E-06 J 1.85E-06 J 4.34E-06 J 7.84E-06 1.48E-05 2.02E-06 J
7.52E-07 J 6.19E-07 U 8.03E-07 U 6.94E-07 U 1.1E-06 J 7.53E-07 U

8E-05 4.77E-05 J 7.98E-05 0.000119 0.000203 2.51E-05 U
2.28E-05 J 1.26E-05 J 1.88E-05 U 1.34E-05 U 2.85E-05 J 5.3E-06 U
4.39E-06 2.67E-06 5.19E-06 7.88E-06 1.54E-05 2.02E-06 
4.72E-06 4.96E-06 5.52E-06 9.39E-06 1.58E-05 3.49E-06
1.64E-05 1.03E-05 Z 1.93E-05 2.43E-05 U 4.26E-05 6.57E-06 U

2.07E-05 Z 9.67E-06 Z 1.69E-05 Z 1.41E-05 U 3E-05 U 5.49E-06 U
4.39E-06 Z 1.42E-06 U 1.53E-06 U 2.13E-06 U 9.12E-06 U 1.59E-06 U
1.8E-05 UJ 6.61E-06 Z 1.25E-05 UJ 6.64E-06 U 2.32E-05 U 3.02E-06 U
1.31E-06 U 2.12E-06 U 2.23E-06 U 1.47E-06 U 1.11E-06 U 1.5E-06 U
1.26E-05 Z 3.47E-06 6.78E-06 Z 1E-05 U 2.55E-05 Z 9.1E-07 U
6.05E-06 U 3.69E-06 U 6.14E-06 U 9.9E-06 Z 2.06E-05 8.41E-06 U
8.21E-06 Z 2.4E-06 5.44E-06 Z 9.39E-06 Z 2.94E-05 Z 7.53E-07 U
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12G-T102 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1 12G-TTR1
12G-CE04-T102 12G-CE01-TTR1 12G-CE02-TTR1 12G-CE02-TTR1 12G-CE03-TTR1 12G-CE04-TTR1

2.88 2.98 3.1 3.1 3.05 3.1
PR PR PR PR PR PR

10.21 4.48 6.71 6.71 9 6.71
12G-CE04-T102-AS 12G-CE01-TTR1-AS 12G-CE02-TTR1-AS 12G-CE02-TTR1-AT 12G-CE03-TTR1-AS 12G-CE04-TTR1-AS

8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012
N N N FD N N

2.68E-05 1.92E-05 J 1.06E-05 J 1.08E-05 J 6.8E-06 U 2.74E-06 J
2.4E-05 U 3.23E-05 1.58E-05 J 1.58E-05 J 7.4E-06 J 3.19E-06 U
1.26E-06 Z 2.86E-06 J 1.34E-06 U 1.27E-06 J 1.13E-06 U 5.53E-07 U
9.28E-07 U 9.18E-07 U 1.26E-06 U 6.48E-07 U 1.3E-06 U 5.68E-07 U
5.7E-06 U 8.96E-06 J 2.83E-06 Z 4.02E-06 J 2.07E-06 J 9.97E-07 J
2.12E-06 J 2.02E-06 Z 1.32E-06 U 1.45E-06 J 1.39E-06 UJ 6.19E-07 U
1.7E-06 U 4.88E-06 J 1.28E-06 Z 1.07E-06 J 9.39E-07 Z 4.84E-07 U

1.92E-06 U 2E-06 J 1.45E-06 U 1.49E-06 Z 1.51E-06 U 9.72E-07 U
6.68E-07 U 7.1E-07 U 1.02E-06 U 6.55E-07 U 1.05E-06 U 6.53E-07 U
9.05E-07 Z 2.35E-06 J 9.88E-07 U 5.09E-07 U 9.38E-07 U 5.31E-07 U
1.42E-06 U 1.36E-06 U 1.88E-06 U 8.59E-07 U 1.37E-06 U 8.48E-07 U
1.42E-06 U 5.64E-06 J 7.48E-07 U 5.21E-07 U 8.16E-07 U 4.8E-07 U
1.81E-06 U 4.85E-06 J 1.08E-06 Z 1.13E-06 Z 9.29E-07 U 5.11E-07 U
2.11E-05 9.75E-06 4.65E-06 Z 4.43E-06 Z 3.67E-06 J 1.38E-06 J
1.33E-06 J 2.07E-06 Z 8.44E-07 Z 8.74E-07 J 7.56E-07 U 3.38E-07 U
0.000287 0.000183 0.000125 0.000126 6.62E-05 2.55E-05 J
3.8E-05 J 3.8E-05 J 2.29E-05 J 2.22E-05 J 1.18E-05 J 3.27E-06 Z
2.19E-05 1.44E-05 5.78E-06 5.98E-06 4.07E-06 1.52E-06 
2.23E-05 1.48E-05 6.21E-06 (c) 4.32E-06 1.61E-06
6.04E-05 4.29E-05 2.5E-05 2.49E-05 1.55E-05 U 6.15E-06 

3.52E-05 U 4.97E-05 2.06E-05 2.19E-05 9.82E-06 4.47E-06 U
1.28E-05 U 2.24E-05 Z 2.29E-06 Z 7.36E-06 Z 1.39E-06 UJ 9.72E-07 U
2.37E-05 U 5.27E-05 Z 1.18E-05 Z 1.2E-05 5.25E-06 Z 1.87E-06 U
1.42E-06 U 9.09E-06 Z 1.88E-06 U 8.59E-07 U 1.37E-06 U 8.48E-07 U
2.47E-05 Z 5.62E-05 Z 1.02E-05 Z 1.09E-05 Z 3.26E-06 Z 5.21E-07 U
2.8E-05 Z 2.16E-05 Z 6.89E-06 Z 7.6E-06 Z 5.17E-06 Z 2.6E-06 U

3.07E-05 Z 6.61E-05 Z 1.04E-05 Z 1.17E-05 Z 1.45E-06 Z 1.62E-06 Z
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2 12G-TTR2 12H-T000
12G-CE01-TTR2 12G-CE02-TTR2 12G-CE02-TTR2 12G-CE03-TTR2 12G-CE04-TTR2 12H-CE01-T000

2.9 2.95 2.95 2.95 3.09 3
PR PR PR PR PR PR
2.97 3.63 3.63 4.25 3.62 -0.06

12G-CE01-TTR2-AS 12G-CE02-TTR2-AS 12G-CE02-TTR2-AT 12G-CE03-TTR2-AS 12G-CE04-TTR2-AS 12H-CE01-T000-AS
8/30/2012 8/30/2012 8/30/2012 8/30/2012 8/30/2012 12/11/2012

N N FD N N N

1.13E-05 J 1.16E-05 U 1.41E-05 J 2.89E-06 J 9.04E-06 J 4.22E-06 J
1.26E-05 J 1.59E-05 J 1.91E-05 J 3.68E-06 U 1.1E-05 J 5.23E-06 Z
1.09E-06 U 1.53E-06 J 1.43E-06 J 1.07E-06 U 1.05E-06 U 4.49E-06 U
1.25E-06 U 9.8E-07 U 1.13E-06 U 1.19E-06 U 1.45E-06 U 1.2E-06 U
3.5E-06 J 3.48E-06 J 4.24E-06 J 9.64E-07 Z 3.4E-06 Z 2.03E-06 U
1.3E-06 U 1.05E-06 UJ 1.22E-06 UJ 1.28E-06 U 1.57E-06 U 1.12E-06 UJ
1.18E-06 J 1.49E-06 J 1.22E-06 J 5.81E-07 U 1.49E-06 J 1.98E-06 U
1.33E-06 U 1.03E-06 U 1.35E-06 U 1.32E-06 U 1.64E-06 U 1.26E-06 U
8.25E-07 U 1E-06 U 7.48E-07 U 8.69E-07 U 1.03E-06 U 2.74E-06 U
9.55E-07 U 7.92E-07 Z 7.23E-07 U 7.57E-07 U 9.69E-07 U 1.17E-06 U
1.1E-06 U 9.09E-07 U 1.09E-06 U 1.33E-06 U 1.45E-06 U 1.2E-06 U
6.05E-07 U 7.61E-07 U 9.95E-07 J 6.43E-07 U 1.26E-06 J 1.93E-06 U
8.42E-07 U 1.15E-06 Z 1.37E-06 Z 6.85E-07 U 8.97E-07 U 1.1E-06 U
5.51E-06 7.01E-06 9.65E-06 1.13E-06 Z 6.15E-06 Z 2.32E-06 Z

7.79E-07 U 9.2E-07 J 1.01E-06 Z 5.83E-07 U 1.16E-06 Z 8.39E-07 U
0.000118 0.000127 0.000178 2.24E-05 J 8.61E-05 5.69E-05 
1.75E-05 J 2.27E-05 J 3.24E-05 J 5.74E-06 J 1.47E-05 Z 1.04E-05 J
6.26E-06 8.19E-06 1.12E-05 1.26E-06 7.11E-06 2.43E-06 
6.54E-06 1.01E-05 (c) 2.72E-06 7.49E-06 2.70E-06
2.31E-05 2.61E-05 3.4E-05 5.81E-06 2.17E-05 9.5E-06 Z
1.81E-05 2.22E-05 2.82E-05 4.8E-06 1.48E-05 5.23E-06 Z

1.29E-06 U 5.01E-06 Z 2.4E-06 J 1.26E-06 U 2.44E-06 1.19E-06 UJ
1.06E-05 Z 1.34E-05 1.63E-05 Z 1.9E-06 U 1.34E-05 Z 2.14E-06 U
1.1E-06 U 9.09E-07 U 1.09E-06 U 1.33E-06 U 1.45E-06 U 1.2E-06 U
6.6E-06 Z 1.27E-05 Z 1.3E-05 Z 7.21E-07 U 9.68E-06 Z 1.14E-06 U
7.2E-06 Z 1.12E-05 1.33E-05 Z 3.47E-06 U 9.53E-06 Z 4.18E-06 Z
9.54E-06 Z 1.7E-05 Z 1.75E-05 Z 5.83E-07 U 1.42E-05 Z 8.39E-07 U
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12H-T000 12H-T000 12H-T000 12H-T014 12H-T014 12H-T014
12H-CE02-T000 12H-CE03-T000 12H-CE04-T000 12H-CE01-T014 12H-CE02-T014 12H-CE03-T014

3 3 3 3 3 3
PR PR PR PR PR PR

-0.06 -0.06 -0.06 1.43 1.43 1.43
12H-CE02-T000-AS 12H-CE03-T000-AS 12H-CE04-T000-AS 12H-CE01-T014-AS 12H-CE02-T014-AS 12H-CE03-T014-AS

12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012
N N N N N N

4.34E-06 J 3.97E-06 U 1.02E-05 J 9.24E-06 J 7.54E-06 J 6.15E-06 U
4.63E-06 J 3.19E-06 U 1.12E-05 J 9.68E-06 J 8.91E-06 Z 6.03E-06 U
7.19E-07 U 1.69E-06 U 2.28E-06 U 3.5E-06 U 1.48E-06 U 1.6E-06 U
1.17E-06 U 1.75E-06 U 8.56E-07 U 1.35E-06 U 1.56E-06 U 8.62E-07 U
1.35E-06 J 1.6E-06 U 2.44E-06 Z 2.72E-06 J 1.99E-06 J 2.13E-06 Z

1.11E-06 UJ 1.86E-06 UJ 9.43E-07 UJ 1.44E-06 UJ 1.58E-06 UJ 1.22E-06 Z
7.8E-07 U 1.52E-06 U 1.01E-06 U 1.46E-06 U 1.1E-06 U 1.23E-06 Z

1.26E-06 U 2.13E-06 U 1.02E-06 U 1.49E-06 U 1.86E-06 U 1.89E-06 U
1.01E-06 U 1.99E-06 U 1.23E-06 U 2.05E-06 U 1.19E-06 U 1.27E-06 J
7.45E-07 U 1.17E-06 U 5.74E-07 U 8.9E-07 U 8.93E-07 U 9.25E-07 Z
1.1E-06 U 1.17E-06 U 8.11E-07 U 1.28E-06 U 1.38E-06 U 1.11E-06 U

7.81E-07 U 1.53E-06 U 1.1E-06 U 1.48E-06 U 1.03E-06 U 1.28E-06 J
7.35E-07 U 1.13E-06 U 9.69E-07 Z 8.48E-07 U 9.11E-07 U 9.13E-07 U
1.05E-06 Z 8.65E-07 U 2.5E-06 Z 2.44E-06 Z 1.29E-06 U 9.87E-07 Z
5.77E-07 U 7.98E-07 U 6.03E-07 U 7.72E-07 U 1.01E-06 U 7.53E-07 U
4.67E-05 J 3.97E-05 U 0.000109 9.68E-05 7.93E-05 7.22E-05 
7.61E-06 J 6.06E-06 U 1.59E-05 J 1.39E-05 U 1.3E-05 U 1.18E-05 U
1.29E-06 1.17E-06 U 3.29E-06 2.93E-06 3.87E-07 1.75E-06 
2.56E-06 3.83E-06 3.46E-06 3.27E-06 1.95E-06 2.84E-06
1.08E-05 8.91E-06 U 2.42E-05 2.07E-05 1.84E-05 1.55E-05 U

6.09E-06 Z 5.09E-06 U 1.55E-05 1.3E-05 Z 1.22E-05 Z 8.64E-06 U
1.18E-06 UJ 1.91E-06 UJ 3.37E-06 Z 2.17E-06 UJ 1.74E-06 UJ 5.92E-06 Z
2.72E-06 Z 1.64E-06 U 6.47E-06 Z 5.2E-06 Z 4.5E-06 Z 1.16E-05 Z
1.1E-06 U 1.17E-06 U 8.11E-07 U 1.28E-06 U 1.38E-06 U 1.11E-06 U
9.46E-07 1.15E-06 U 6.73E-06 Z 1.89E-06 5.01E-06 Z 2.89E-06 Z
3.1E-06 Z 2.22E-06 U 5.73E-06 Z 5.9E-06 Z 2.6E-06 U 3.68E-06 Z

5.77E-07 U 1.31E-06 5.83E-06 Z 5.61E-06 Z 2.88E-06 Z 2E-06 
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12H-T014 12H-T102 12H-T102 12H-T102 12H-T102 12H-TTR1
12H-CE04-T014 12H-CE01-T102 12H-CE02-T102 12H-CE03-T102 12H-CE04-T102 12H-CE01-TTR1

3 3.07 2.97 3 3.2 3.01
PR PR PR PR PR PR

1.43 10.21 10.21 10.21 10.21 2.52
12H-CE04-T014-AS 12H-CE01-T102-AS 12H-CE02-T102-AS 12H-CE03-T102-AS 12H-CE04-T102-AS 12H-CE01-TTR1-AS

12/11/2012 12/10/2012 12/10/2012 12/10/2012 12/10/2012 12/11/2012
N N N N N N

6.37E-06 J 6.93E-06 J 2.35E-05 J 1.3E-05 J 3.07E-05 1.31E-05 U
7.13E-06 J 3.56E-06 Z 2.03E-05 J 8.24E-06 J 2.33E-05 J 1.38E-05 J
2.43E-06 U 9.07E-07 U 1.71E-06 U 1.28E-06 U 1.79E-06 J 1.23E-06 U
1.34E-06 U 9.32E-07 U 9.67E-07 U 9.31E-07 U 1.08E-06 J 7.96E-07 U
1.41E-06 Z 5.99E-07 J 4.44E-06 Z 1.97E-06 J 5.46E-06 J 3.35E-06 J

1.31E-06 UJ 8.92E-07 UJ 1.35E-06 J 9.99E-07 J 1.9E-06 J 9.51E-07 Z
1.31E-06 U 5.85E-07 U 2.06E-06 J 6.15E-07 Z 2.66E-06 J 8.9E-07 J
1.47E-06 U 1.11E-06 UJ 1.35E-06 U 1.06E-06 U 2.08E-06 U 1.55E-06 J
1.72E-06 U 6.61E-07 U 1.05E-06 U 8.21E-07 U 1.21E-06 U 8.93E-07 U
9.11E-07 U 5.75E-07 U 7.58E-07 U 5.98E-07 U 1.48E-06 J 8.39E-07 U
1.29E-06 U 8.51E-07 U 9.76E-07 U 9.41E-07 U 1.02E-06 U 8.55E-07 U
2.19E-06 J 5.75E-07 U 1.38E-06 Z 6.34E-07 U 9.33E-07 U 8.08E-07 Z
2.13E-06 J 4.79E-07 U 1.43E-06 Z 5.59E-07 U 2.33E-06 Z 1.13E-06 Z
1.45E-06 Z 1.34E-06 J 5.37E-05 2.55E-06 Z 1.23E-05 5.33E-06 
8.37E-07 U 5.62E-07 U 1.03E-06 Z 6.65E-07 U 1.39E-06 Z 1.17E-06 J
5.69E-05 7.26E-05 0.000238 0.000108 0.000319 0.000128 
7.4E-06 U 8.06E-06 U 3.76E-05 J 1.7E-05 U 4.37E-05 J 2.25E-05 U
2.6E-06 1.53E-06 5.57E-05 3.15E-06 1.5E-05 6.72E-06 
2.91E-06 1.70E-06 5.59E-05 3.39E-06 1.53E-05 6.94E-06
1.42E-05 1.73E-05 5.33E-05 2.89E-05 6.73E-05 2.9E-05 U

9.64E-06 Z 6.79E-06 U 3.21E-05 1.31E-05 Z 4.07E-05 1.94E-05 
1.37E-06 UJ 1.11E-06 UJ 1.28E-05 Z 4.26E-06 Z 1.57E-05 Z 7.12E-06 Z
7.55E-06 Z 2.72E-06 Z 2.28E-05 Z 8.19E-06 Z 2.47E-05 Z 1.23E-05 Z
1.29E-06 U 8.51E-07 U 2.95E-06 9.41E-07 U 1.89E-06 8.55E-07 U
1.31E-05 Z 5.26E-07 U 1.83E-05 Z 7.77E-06 Z 2.65E-05 Z 1.15E-05 Z
3.05E-06 Z 3.04E-06 U 8.6E-05 Z 7.07E-06 U 1.97E-05 Z 1.14E-05 
7.41E-06 Z 5.62E-07 U 2.09E-05 Z 4.72E-06 Z 2.51E-05 Z 2.1E-05 Z
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR1 12H-TTR2 12H-TTR2
12H-CE02-TTR1 12H-CE02-TTR1 12H-CE03-TTR1 12H-CE04-TTR1 12H-CE01-TTR2 12H-CE02-TTR2

2.99 2.99 3 3.2 3.18 3.2
PR PR PR PR PR PR
4.67 4.67 6.72 4.67 1.96 3.05

12H-CE02-TTR1-AS 12H-CE02-TTR1-AT 12H-CE03-TTR1-AS 12H-CE04-TTR1-AS 12H-CE01-TTR2-AS 12H-CE02-TTR2-AS
12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012 12/11/2012

N FD N N N N

2.13E-05 J 2.18E-05 J 2.06E-05 J 2.14E-05 J 1.17E-05 U 1.17E-05 J
2.28E-05 J 2.47E-05 J 1.12E-05 J 1.77E-05 J 1.17E-05 J 1.2E-05 J
1.04E-06 U 6.99E-07 U 1.82E-06 U 1.08E-06 Z 1.05E-06 U 7.13E-07 U
1.05E-06 U 7.35E-07 U 1.23E-06 U 6.83E-07 U 7.47E-07 U 8.54E-07 U
4.88E-06 J 6.01E-06 J 2.57E-06 Z 4.4E-06 J 2.12E-06 Z 2.29E-06 Z

9.68E-07 UJ 1.31E-06 J 1.24E-06 UJ 1.58E-06 J 8.36E-07 UJ 8.26E-07 UJ
1.36E-06 J 1.54E-06 Z 1.09E-06 Z 1.28E-06 Z 1.05E-06 J 7.73E-07 J
1.14E-06 Z 1.5E-06 Z 1.66E-06 J 1.72E-06 J 1.09E-06 Z 1.28E-06 J
9.04E-07 U 5.68E-07 U 1.14E-06 U 9.77E-07 U 6.3E-07 U 8.33E-07 U
6.66E-07 J 6.31E-07 Z 8.51E-07 U 6.21E-07 U 7.27E-07 U 6.39E-07 U
1.01E-06 U 8.44E-07 U 1.07E-06 U 7.21E-07 U 9.3E-07 U 8.11E-07 U
1.38E-06 J 9.99E-07 Z 9.37E-07 U 9.42E-07 Z 8.73E-07 J 6.75E-07 U
1.26E-06 J 1.54E-06 J 7.51E-07 U 1.57E-06 Z 8.31E-07 Z 5.75E-07 U
6.7E-06 7.61E-06 4.16E-06 J 7.66E-06 3.66E-06 Z 3.37E-06 J

1.69E-06 J 1.08E-06 J 9.14E-07 J 1.42E-06 J 7.17E-07 U 4.43E-07 U
0.000233 0.000242 0.000176 0.000209 0.000113 0.00012 
3.46E-05 J 3.71E-05 J 1.81E-05 U 2.93E-05 U 1.97E-05 U 1.94E-05 U
8.66E-06 9.88E-06 5.15E-06 9.73E-06 4.57E-06 4.08E-06 
9.60E-06 (c) 5.51E-06 9.95E-06 4.75E-06 5.04E-06
4.72E-05 4.92E-05 5.23E-05 4.92E-05 2.7E-05 U 2.66E-05 
3.14E-05 3.42E-05 1.78E-05 2.78E-05 Z 1.7E-05 1.66E-05 
9.1E-06 Z 1.19E-05 Z 9.36E-06 J 1.31E-05 J 4.75E-06 Z 7.17E-06 Z
1.82E-05 2.07E-05 Z 9.03E-06 Z 1.59E-05 Z 1.01E-05 Z 9.01E-06 Z

1.02E-06 Z 1.38E-06 1.07E-06 U 3.53E-06 9.3E-07 U 8.11E-07 U
1.7E-05 Z 1.98E-05 Z 7.15E-06 Z 1.92E-05 Z 7.48E-06 Z 8E-06 
1.47E-05 Z 1.44E-05 Z 9.79E-06 Z 1.49E-05 Z 9.59E-06 Z 8.15E-06 Z
2.29E-05 Z 2.15E-05 Z 1.37E-05 Z 1.75E-05 Z 8.18E-06 Z 8.62E-06 Z
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

12H-TTR2 12H-TTR2 12H-TTR2 13A-T000 13A-T000 13A-T000
12H-CE02-TTR2 12H-CE03-TTR2 12H-CE04-TTR2 13A-CE11-T000 13A-CE12-T000 13A-CE20-T000

3.2 3 3 3 3 3
PR PR PR PR PR PR

3.05 4.13 3.05 -0.06 -0.06 -0.06
12H-CE02-TTR2-AT 12H-CE03-TTR2-BS 12H-CE04-TTR2-AS 13A-CE11-T000-AS 13A-CE12-T000-AS 13A-CE20-T000-AS

12/11/2012 12/11/2012 12/11/2012 6/7/2013 6/8/2013 6/9/2013
FD N N N N N

1.2E-05 J 1.39E-05 J 1.66E-05 J 1.31E-05 Z 1.44E-05 J 8.18E-06 J
1.18E-05 J 2E-05 J 1.86E-05 J 1.23E-05 J 9.24E-06 J 9.15E-06 J
9.81E-07 U 1.02E-06 J 1.08E-06 U 1.26E-06 U 5.31E-07 U 4.79E-07 U
1.15E-06 U 8.61E-07 U 6.8E-07 U 1.79E-06 U 4.82E-07 U 4.4E-07 U
2.96E-06 J 4.54E-06 J 3.67E-06 J 2.11E-06 Z 1.53E-06 Z 1.51E-06 Z

1.22E-06 UJ 7.91E-07 UJ 8.68E-07 Z 1.78E-06 U 1.02E-06 J 4.53E-07 U
6.64E-07 U 1.02E-06 Z 1.24E-06 Z 7.42E-07 U 6.88E-07 J 4.5E-07 J
1.34E-06 U 8.84E-07 U 1.59E-06 J 2.04E-06 U 1.25E-06 U 8.37E-07 Z
9.4E-07 U 6.66E-07 U 1.01E-06 U 1.07E-06 U 4.87E-07 U 2.92E-07 U

6.62E-07 U 5.07E-07 Z 7.39E-07 U 1.09E-06 U 3.42E-07 U 3.66E-07 U
1.28E-06 U 8.29E-07 U 6.92E-07 U 1.3E-06 U 6.23E-07 U 5E-07 U
7.38E-07 U 5.1E-07 U 1.34E-06 J 7.59E-07 U 5.47E-07 Z 3.89E-07 Z
9.34E-07 J 4.65E-07 U 1.51E-06 J 8.86E-07 U 3.35E-07 U 3.37E-07 U
4.05E-06 J 4.22E-06 Z 4.98E-06 Z 4.09E-06 Z 3.52E-06 Z 2.13E-06 J
8.14E-07 Z 7.3E-07 Z 1.17E-06 J 9.29E-07 U 5.4E-07 U 3.26E-07 U
0.000121 0.000155 0.000164 0.000147 0.000132 8.29E-05 

3.59E-05 U 2.96E-05 U 3.54E-05 U 1.96E-05 Z 1.56E-05 J 1.78E-05 J
4.98E-06 5.26E-06 6.82E-06 4.6E-06 4.18E-06 2.65E-06 

(c) 5.52E-06 7.03E-06 4.89E-06 4.35E-06 2.79E-06
2.82E-05 3.25E-05 3.86E-05 2.88E-05 Z 2.95E-05 1.77E-05 
1.66E-05 2.67E-05 2.58E-05 1.68E-05 Z 1.44E-05 J 1.28E-05 J
6E-06 Z 6.05E-06 J 8.82E-06 Z 1.86E-06 U 5.59E-06 Z 3.98E-06 Z

9.31E-06 Z 1.42E-05 Z 1.45E-05 Z 9.2E-06 Z 8.69E-06 Z 6.08E-06 Z
1.28E-06 U 8.29E-07 U 6.92E-07 U 1.3E-06 U 6.23E-07 U 5E-07 U
5.19E-06 Z 1.31E-05 Z 1.28E-05 Z 2.36E-06 Z 5.4E-06 Z 2.41E-06 Z
7.01E-06 8.94E-06 Z 1.12E-05 Z 5.97E-06 Z 6.09E-06 Z 3.44E-06 Z

9.89E-06 Z 1.26E-05 Z 1.19E-05 Z 3.06E-06 Z 3.06E-06 Z 6.69E-06 Z
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

13A-T000 13A-T014 13A-T014 13A-T014 13A-T014 13A-T014
13A-CE21-T000 13A-CE11-T014 13A-CE12-T014 13A-CE20-T014 13A-CE20-T014 13A-CE21-T014

3 3.02 3.07 2.99 2.99 2.98
PR PR PR PR PR PR

-0.06 1.44 1.44 1.44 1.44 1.43
13A-CE21-T000-AS 13A-CE11-T014-AS 13A-CE12-T014-AS 13A-CE20-T014-AS 13A-CE20-T014-AT 13A-CE21-T014-AS

6/20/2013 6/7/2013 6/8/2013 6/9/2013 6/9/2013 6/20/2013
N N N N FD N

5.6E-06 J 1.77E-05 J 2.71E-05 2.47E-05 J 2.42E-05 J 2.74E-05 
6.34E-06 J 2.42E-05 J 1.68E-05 J 1.44E-05 J 1.43E-05 J 1.78E-05 J
5.56E-07 U 1.91E-06 U 1.05E-06 U 7.4E-07 Z 7.6E-07 U 9.27E-07 U
5.41E-07 U 1.46E-06 U 7.22E-07 U 4.97E-07 U 7.27E-07 J 6.79E-07 U
1.46E-06 J 4.66E-06 J 3.04E-06 J 2.56E-06 J 2.58E-06 J 3.23E-06 J
5.31E-07 U 1.37E-06 U 1.67E-06 Z 1.27E-06 J 1.44E-06 J 1.35E-06 Z
4.07E-07 Z 1.28E-06 Z 1.99E-06 J 1.05E-06 J 9.37E-07 J 1.17E-06 J
6.02E-07 U 1.48E-06 U 2.03E-06 U 1.64E-06 U 2.16E-06 U 1.44E-06 U
4.44E-07 U 1.14E-06 U 1.04E-06 U 6.64E-07 U 5.37E-07 U 6.52E-07 U
3.39E-07 U 1.28E-06 U 7.2E-07 U 3.61E-07 U 5.03E-07 U 4.16E-07 U
6.45E-07 U 1.7E-06 U 9.1E-07 U 7.64E-07 U 7.74E-07 U 8.88E-07 U
3.43E-07 U 8.64E-07 U 1.28E-06 J 1.08E-06 J 8.57E-07 J 5.7E-07 Z
3.32E-07 U 1.32E-06 U 1.43E-06 J 1.08E-06 J 9.5E-07 Z 9.8E-07 Z
1.3E-06 Z 5.79E-06 7.04E-06 7.44E-06 5.96E-06 Z 1.03E-05 Z
4.7E-07 U 1.25E-06 U 5.3E-07 U 6.67E-07 Z 6.28E-07 U 7.17E-07 J
5.85E-05 0.000204 0.000316 0.000223 0.000251 0.000258 
1.17E-05 J 3.01E-05 J 3.35E-05 J 2.49E-05 J 2.39E-05 J 2.9E-05 J
1.63E-06 6.87E-06 8.81E-06 8.9E-06 (c) 1.18E-05 
1.76E-06 7.21E-06 9.08E-06 9.08E-06 (c) 1.21E-05
1.39E-05 4.11E-05 5.7E-05 5.36E-05 5.48E-05 5.92E-05 
8.15E-06 J 3.41E-05 2.84E-05 J 2.39E-05 Z 2.23E-05 J 2.86E-05 J
1.85E-06 U 6.29E-06 Z 1.06E-05 Z 9.51E-06 1.06E-05 1.16E-05 Z
4.76E-06 Z 1.85E-05 Z 1.66E-05 1.37E-05 Z 1.46E-05 1.66E-05 Z
6.45E-07 U 1.7E-06 U 9.1E-07 U 7.64E-07 U 7.74E-07 U 8.88E-07 U
1.87E-06 5.08E-06 J 9.79E-06 Z 1.06E-05 Z 1.07E-05 Z 1.8E-05 Z

2.57E-06 U 5.79E-06 9.5E-06 1.19E-05 Z 9.51E-06 Z 1.48E-05 Z
1.72E-06 Z 7.36E-06 Z 5.96E-06 Z 1.27E-05 Z 8.02E-06 Z 1.39E-05 Z
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Table A-17
Analytical Data for Dioxins and Furans
LPRSA Surface Water
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Fraction Analyte CAS Unit
SW1613B T 1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l
SW1613B T 1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l
SW1613B T 1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l
SW1613B T 1,2,3,4,7,8-HxCDD 39227-28-6 ug/l
SW1613B T 1,2,3,4,7,8-HxCDF 70648-26-9 ug/l
SW1613B T 1,2,3,6,7,8-HxCDD 57653-85-7 ug/l
SW1613B T 1,2,3,6,7,8-HxCDF 57117-44-9 ug/l
SW1613B T 1,2,3,7,8,9-HxCDD 19408-74-3 ug/l
SW1613B T 1,2,3,7,8,9-HxCDF 72918-21-9 ug/l
SW1613B T 1,2,3,7,8-PeCDF 57117-41-6 ug/l
SW1613B T 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 ug/l
SW1613B T 2,3,4,6,7,8-HxCDF 60851-34-5 ug/l
SW1613B T 2,3,4,7,8-PeCDF 57117-31-4 ug/l
SW1613B T 2,3,7,8-TCDD 1746-01-6 ug/l
SW1613B T 2,3,7,8-TCDF 51207-31-9 ug/l
SW1613B T OCDD 3268-87-9 ug/l
SW1613B T OCDF 39001-02-0 ug/l
SW1613B T Dioxin +  Furan TEQ HH (a) DFTEQ-HH ug/l
SW1613B T Dioxin +  Furan TEQ KM (b) DFTEQ-HH KM ug/l
SW1613B T Total HpCDD HPCDD ug/l
SW1613B T Total HpCDF HPCDF ug/l
SW1613B T Total HxCDD HXCDD ug/l
SW1613B T Total HxCDF HXCDF ug/l
SW1613B T Total PeCDD PECDD ug/l
SW1613B T Total PeCDF PECDF ug/l
SW1613B T Total TCDD TCDD ug/l
SW1613B T Total TCDF TCDF ug/l
Notes:

(c) - See parent sample, presents the average of the sample and duplicate.
(d) - Not calculated; not used in UCL calculations.  See main text Secion 4.4.4.

y q q y ( )
developed by the World Health Organization (WHO) in 2005 were used to 

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

(b) - Calculated using WHO TEFs and USEPA's USEPA’s online Advanced KM TEQ 
Calculator, Version 9.1, issued July, 31, 2014 (USEPA 2014).  Used for calculation of 
upper confidence limits (UCL).  See Appendx F.

Location Name
Location ID

Depth (ft)
Stream Code

Stream Mile

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.
Z - EMPC - Estimated Maximum Potential Concentration.

Sample ID
Sample Date
Sample Type

13A-T102 13A-T102 13A-T102 13A-T102
13A-CE11-T102 13A-CE12-T102 13A-CE20-T102 13A-CE21-T102

2.99 2.9 3.03 3
PR PR PR PR

10.22 10.21 10.21 10.21
13A-CE11-T102-AS 13A-CE12-T102-AS 13A-CE20-T102-AS 13A-CE21-T102-AS

6/7/2013 6/8/2013 6/9/2013 6/20/2013
N N N N

3.4E-05 6.19E-05 2.63E-05 1.47E-05 J
1.78E-05 J 2.54E-05 9.99E-06 J 8.4E-06 J
8.56E-07 U 1.67E-06 U 7.63E-07 J 1.28E-06 U
7.68E-07 U 1.63E-06 U 4.65E-07 U 5.99E-07 U
2.24E-06 Z 2.3E-06 J 1.64E-06 J 6.43E-07 U
1.68E-06 Z 2.54E-06 J 1.21E-06 J 6.34E-07 U
1.08E-06 Z 1.88E-06 J 7.9E-07 J 6.18E-07 U
1.74E-06 U 3.01E-06 J 1.26E-06 U 7.06E-07 U
5.83E-07 U 1.38E-06 U 4.23E-07 U 9.62E-07 U
7.17E-07 U 1.3E-06 U 3.36E-07 U 5.11E-07 U
6.66E-07 U 1.6E-06 U 5.66E-07 U 8.96E-07 U
1.43E-06 J 1.5E-06 Z 8.55E-07 Z 8.64E-07 J
6.62E-07 U 1.26E-06 U 5.48E-07 Z 9.29E-07 J
7.34E-06 4.51E-06 J 3.81E-06 J 2.62E-06 J
7.97E-07 J 9.22E-07 U 7.62E-07 J 6.95E-07 U
0.000353 0.000625 0.000281 0.000157 
3.35E-05 J 5.4E-05 2.05E-05 J 2.08E-05 J
8.7E-06 6.71E-06 4.96E-06 3.27E-06 
8.97E-06 7.10E-06 5.12E-06 3.46E-06
7.32E-05 0.000128 6.51E-05 3.5E-05 

3.23E-05 Z 5.3E-05 2.05E-05 J 1.77E-05 J
1.14E-05 U 1.86E-05 Z 1.01E-05 U 4.5E-06 U
1.96E-05 Z 2.74E-05 Z 1.26E-05 Z 9.47E-06 Z
1.12E-06 1.6E-06 U 8.23E-07 Z 8.96E-07 U
1.31E-05 9.69E-06 Z 7.07E-06 Z 6.67E-06 Z

1.09E-05 U 9.23E-06 U 7.91E-06 U 4.28E-06 U
1.11E-05 U 7.64E-06 U 6.55E-06 U 9.04E-07 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR1 LPR1 LPR1 LPR2 LPR3 LPR3 LPR3 LPR3

LPR1-ARFT-COMP01 LPR1-ARFT-COMP02 LPR1-ARFT-IND085 LPR2-ARFT-COMP04 LPR3-ARFT-COMP05 LPR3-ARFT-COMP06 LPR3-ARFT-COMP20 LPR3-ARFT-IND005
9/1/2009 9/2/2009 9/5/2009 9/2/2009 8/11/2009 8/11/2009 8/11/2009 8/11/2009

N N N N N N N N
Method Analyte CAS Unit

Butylins
KRONE Dibutyltin 14488-53-0 mg/kg 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.002 UJ 0.002 UJ 0.001 UJ 0.002 UJ
KRONE Monobutyltin 78763-54-9 mg/kg 0.001 UJ 0.00098 UJ 0.00099 UJ 0.00098 UJ 0.002 UJ 0.002 UJ 0.001 UJ 0.002 UJ
KRONE Tetrabutyltin 1461-25-2 mg/kg 0.001 U 0.00098 U 0.00099 U 0.00098 U 0.002 U 0.002 U 0.001 U 0.002 U
KRONE Tributyltin 36643-28-4 mg/kg 0.0016 0.00096 J 0.00088 J 0.001 0.002 UJ 0.00033 J 0.00064 J 0.00045 J
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg 0.0026 J 0.0025 J 0.0031 J 0.0025 J 0.0026 U 0.0077 U 0.0029 U 0.0061 U
E1699M 2,4'-DDE 3424-82-6 mg/kg 0.00053 J 0.00071 J 0.00083 J 0.00046 UJ 0.0028 UJ 0.0078 UJ 0.003 UJ 0.0091 UJ
E1699M 2,4'-DDT 789-02-6 mg/kg 0.00037 UJ 0.00065 UJ 0.00076 UJ 0.00067 UJ 0.0042 UJ 0.12 UJ 0.005 UJ 0.015 UJ
E1699M 4,4'-DDD 72-54-8 mg/kg 0.037 J 0.04 J 0.039 J 0.046 J 0.022 UJ 0.066 J 0.019 UJ 0.066 J
E1699M 4,4'-DDE 72-55-9 mg/kg 0.083 J 0.07 J 0.078 J 0.097 J 0.069 0.12 0.045 0.13 
E1699M 4,4'-DDT 50-29-3 mg/kg 0.0042 J 0.0023 J 0.0023 J 0.0034 J 0.0038 UJ 0.019 UJ 0.0046 UJ 0.012 UJ
E1699M Aldrin 309-00-2 mg/kg 1.2E-05 UJ 4.5E-05 UJ 8.9E-06 UJ 1.8E-05 UJ 1.3E-05 U 2.6E-05 U 1.3E-05 U 6.7E-05 U
E1699M alpha-BHC 319-84-6 mg/kg 6.2E-05 J 0.00011 J 0.00013 J 7.2E-05 J 0.00011 U 0.00024 U 0.0001 J 0.00023 U
E1699M beta-BHC 319-85-7 mg/kg 0.0001 UJ 0.00015 J 0.00023 J 0.00014 J 0.00016 U 0.00033 U 0.00017 J 0.00035 U
E1699M cis-Chlordane 5103-71-9 mg/kg 0.018 J 0.016 J 0.014 J 0.019 J 0.011 0.028 0.012 0.026 
E1699M cis-Nonachlor 5103-73-1 mg/kg 0.0099 J 0.0099 J 0.0084 J 0.012 J 0.0093 0.016 0.007 0.016 
E1699M delta-BHC 319-86-8 mg/kg 4.2E-05 UJ 8.4E-05 UJ 6.4E-05 UJ 9.8E-05 J 6.3E-05 U 0.00022 U 5.7E-05 U 0.00021 U
E1699M Dieldrin 60-57-1 mg/kg 0.014 J 0.016 J 0.017 J 0.017 J 0.018 0.032 0.013 0.031 
E1699M Endosulfan I 959-98-8 mg/kg 0.00019 UJ 0.00044 UJ 0.00044 UJ 0.00021 UJ 0.0014 U 0.001 U 0.0014 U 0.0044 U
E1699M Endosulfan II 33213-65-9 mg/kg 0.00031 UJ 0.00045 UJ 0.0011 UJ 0.00045 UJ 0.0028 U 0.0015 U 0.0024 U 0.0039 U
E1699M Endosulfan Sulfate 1031-07-8 mg/kg 0.00031 J 9.5E-06 UJ 6.9E-06 UJ 6.2E-06 UJ 0.00013 U 0.0015 0.00011 U 0.00033 J
E1699M Endrin 72-20-8 mg/kg 5.5E-05 UJ 0.00021 UJ 0.00015 UJ 0.00012 UJ 0.00047 U 0.0014 U 0.00029 U 0.00044 U
E1699M Endrin aldehyde 7421-93-4 mg/kg 9.8E-05 UJ 2.7E-05 UJ 0.00015 J 7.1E-05 UJ 0.00019 U 0.00064 U 0.00011 U 0.0003 U
E1699M Endrin ketone 53494-70-5 mg/kg 0.00011 UJ 0.00031 UJ 0.00026 UJ 0.00031 UJ 0.00049 U 0.0012 U 0.00065 U 0.0013 U
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg 4.4E-05 UJ 7.7E-05 UJ 0.00013 J 9.3E-05 J 0.00011 J 0.00026 J 0.00014 J 0.00021 J
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg 0.0057 J 0.0063 J 0.0055 J 0.0071 J 0.0034 J 0.0068 J 0.0046 J 0.0056 UJ
E1699M Heptachlor 76-44-8 mg/kg 1.6E-05 J 8.1E-07 UJ 2.6E-05 J 9.2E-06 UJ 9.7E-06 UJ 2.5E-05 UJ 3E-05 J 1.8E-05 UJ
E1699M Heptachlor Epoxide 1024-57-3 mg/kg 0.0044 J 0.0046 J 0.0049 J 0.0056 J 0.0074 0.014 0.0051 0.012 
E1699M Hexachlorobenzene 118-74-1 mg/kg 0.0066 J 0.0076 J 0.0072 J 0.0056 J 0.0033 U 0.0076 0.004 0.0068 J
E1699M Methoxychlor 72-43-5 mg/kg 0.00015 UJ 0.00024 UJ 0.00018 UJ 0.00023 UJ 0.00024 U 0.00067 U 0.00036 U 0.00065 U
E1699M Oxy-chlordane 27304-13-8 mg/kg 0.017 J 0.015 J 0.015 J 0.026 J 0.027 J 0.035 J 0.0097 J 0.058 J
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg 0.124 0.112 0.119 0.146 0.069 0.186 0.045 0.196 
E1699M trans-Nonachlor 39765-80-5 mg/kg 0.006 J 0.0068 J 0.0064 J 0.0071 J 0.0038 0.0081 0.0047 0.008 

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg 0.01 U 0.01 U 0.008 U 0.009 U 0.009 U 0.009 U 0.009 U 0.009 U
CALC Arsenic, Organic AS-ORG mg/kg 0.39 0.49 0.43 0.26 0.13 0.15 0.24 0.15 
E1631E Mercury, Total 7439-97-6 mg/kg 0.44 0.26 0.34 0.32 0.33 0.28 0.2 0.57 
E1630 Methyl Mercury 22967-92-6 mg/kg 0.44 0.22 J 0.38 0.35 0.36 J 0.31 J 0.23 J 0.61 J
CALC Mercury, Inorganic HG-INORG mg/kg 0 0.04 0 0 0 0 0 0 
SW6010B Calcium 7440-70-2 mg/kg 328 J 284 J 160 J 251 J 189 195 185 161 
SW6010B Chromium 7440-47-3 mg/kg 0.02 UJ 0.02 UJ 0.02 U 0.02 UJ 0.06 J 0.02 UJ 0.02 UJ 0.02 UJ
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg 3.1 2 2.4 2.2 9.7 J 2.6 J 2.7 J 2.4 J
SW6010B Magnesium 7439-95-4 mg/kg 257 242 227 260 207 230 238 227 
SW6010B Potassium 7440-09-7 mg/kg 3530 3390 3380 3590 2960 3290 3050 3170 
SW6010B Sodium 7440-23-5 mg/kg 803 622 666 771 668 667 888 767 
SW6010B Titanium 7440-32-6 mg/kg 0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 0.02 U 0.03 U 0.02 U 0.02 U
SW6010B Vanadium 7440-62-2 mg/kg 0.02 U 0.04 J 0.02 J 0.02 U 0.02 U 0.02 U 0.04 J 0.02 U
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR1 LPR1 LPR1 LPR2 LPR3 LPR3 LPR3 LPR3

LPR1-ARFT-COMP01 LPR1-ARFT-COMP02 LPR1-ARFT-IND085 LPR2-ARFT-COMP04 LPR3-ARFT-COMP05 LPR3-ARFT-COMP06 LPR3-ARFT-COMP20 LPR3-ARFT-IND005
9/1/2009 9/2/2009 9/5/2009 9/2/2009 8/11/2009 8/11/2009 8/11/2009 8/11/2009

N N N N N N N N
Method Analyte CAS Unit

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg 0.4 J 0.12 J 0.25 J 0.37 J 0.68 0.26 J 0.39 J 2 
SW6020 Antimony 7440-36-0 mg/kg 0.005 UJ 0.005 UJ 0.005 UJ 0.005 UJ 0.004 UJ 0.009 J 0.02 J 0.012 J
SW6020 Arsenic, Total 7440-38-2 mg/kg 0.39 0.49 0.43 0.26 0.13 0.15 0.24 0.15 
SW6020 Barium 7440-39-3 mg/kg  R  R  R  R 0.025 J 0.028 J 0.1 J 0.025 J
SW6020 Beryllium 7440-41-7 mg/kg 0.001 U 0.001 U 0.001 U 0.001 U 0.001 J 0.0011 U 0.0016 J 0.0011 U
SW6020 Cadmium 7440-43-9 mg/kg 0.001 U 0.001 U 0.001 U 0.001 U 0.002 J 0.002 J 0.003 J 0.001 U
SW6020 Cobalt 7440-48-4 mg/kg  R  R  R  R 0.024 J 0.01 J 0.013 J 0.012 J
SW6020 Copper 7440-50-8 mg/kg 0.19 J 0.18 J 0.2 J 0.22 J 0.25 J 0.24 J 0.29 J 0.19 J
SW6020 Lead 7439-92-1 mg/kg  R  R  R  R 0.039 J 0.035 J 0.031 J 0.019 J
SW6020 Manganese 7439-96-5 mg/kg 0.17 J 0.19 J 0.13 J 0.17 J 0.26 J 0.2 J 0.22 J 0.17 J
SW6020 Nickel 7440-02-0 mg/kg 0.005 UJ 0.051 J 0.066 J 0.054 J 0.074 J 0.076 J 0.079 J 0.066 J
SW6020 Silver 7440-22-4 mg/kg 0.005 U 0.005 U 0.005 U 0.005 U 0.005 J 0.006 U 0.005 U 0.005 U
SW6020 Thallium 7440-28-0 mg/kg 0.0005 UJ 0.0005 U 0.0005 UJ 0.0005 UJ 0.0004 UJ 0.0006 UJ 0.0062 J 0.0005 UJ
SW6020 Zinc 7440-66-6 mg/kg 15.4 J 14.5 J 18.7 J 14.2 J 13.7 J 17.8 J 11.7 J 22 J
SW7742 Selenium 7782-49-2 mg/kg 0.4 0.36 0.4 0.62 0.44 0.26 0.47 0.45 

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg 0.019 J 0.0034 J 0.0072 J 0.0036 J 0.0018 UJ 0.0022 UJ 0.0041 UJ 0.0038 UJ
429M 1-Methylphenanthrene 832-69-9 mg/kg 0.0032 J 0.0016 UJ 0.0015 UJ 0.0023 J 0.00077 UJ 0.0028 J 0.0024 J 0.0016 J
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg 0.0025 UJ 0.0016 UJ 0.0017 UJ 0.0028 UJ 0.0016 UJ 0.0017 UJ 0.0019 UJ 0.0011 UJ
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg 0.0077 J 0.0033 UJ 0.0032 UJ 0.0028 UJ 0.0029 J 0.0086 J 0.0064 J 0.0087 J
429M 2-Methylnaphthalene 91-57-6 mg/kg 0.021 J 0.0032 UJ 0.004 UJ 0.0042 J 0.0018 UJ 0.0021 UJ 0.004 UJ 0.0036 UJ
429M Acenaphthene 83-32-9 mg/kg 0.087 J 0.034 J 0.047 J 0.031 J 0.01 J 0.037 J 0.029 J 0.028 J
429M Acenaphthylene 208-96-8 mg/kg 0.0034 UJ 0.0038 UJ 0.0026 J 0.0025 UJ 0.012 J 0.0019 UJ 0.0021 UJ 0.0024 UJ
429M Anthracene 120-12-7 mg/kg 0.0084 J 0.003 J 0.0037 J 0.0032 J 0.00093 UJ 0.0015 UJ 0.0014 UJ 0.00077 UJ
429M Benzo(a)anthracene 56-55-3 mg/kg 0.0022 UJ 0.0026 UJ 0.0012 UJ 0.001 UJ 0.00074 UJ 0.0012 UJ 0.0015 UJ 0.0011 UJ
429M Benzo(a)pyrene 50-32-8 mg/kg 0.0025 UJ 0.00076 UJ 0.00078 UJ 0.0014 UJ 0.0007 UJ 0.00076 UJ 0.00048 UJ 0.00065 UJ
429M Benzo(E)pyrene 192-97-2 mg/kg 0.0017 UJ 0.00056 UJ 0.00058 UJ 0.0011 UJ 0.0006 UJ 0.00065 UJ 0.00041 UJ 0.00056 UJ
429M Benzo(g,h,i)perylene 191-24-2 mg/kg 0.0017 UJ 0.001 UJ 0.0011 UJ 0.00085 J 0.00033 UJ 0.00044 UJ 0.00049 UJ 0.00042 UJ
429M Benzo(k)fluoranthene 207-08-9 mg/kg 0.0013 UJ 0.00046 UJ 0.00048 UJ 0.00079 UJ 0.00049 UJ 0.00061 UJ 0.00037 UJ 0.00048 UJ
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg 0.0013 UJ 0.00039 UJ 0.00039 UJ 0.00063 UJ 0.00045 UJ 0.00049 UJ 0.0003 UJ 0.00041 UJ
429M Chrysene 218-01-9 mg/kg 0.0023 UJ 0.0025 UJ 0.0011 UJ 0.001 UJ 0.00079 UJ 0.0011 UJ 0.0016 UJ 0.0011 UJ
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg 0.0028 UJ 0.0012 UJ 0.0012 UJ 0.001 UJ 0.0004 UJ 0.00054 UJ 0.00043 UJ 0.00041 UJ
429M Dibenzothiophene 132-65-0 mg/kg 0.0023 J 0.00047 J 0.00062 J 0.00048 J 3.9E-05 UJ 0.001 J 0.00062 J 0.00076 J
429M Fluoranthene 206-44-0 mg/kg 0.0084 J 0.0073 J 0.006 J 0.0058 J 0.0034 J 0.012 J 0.0081 J 0.0071 J
429M Fluorene 86-73-7 mg/kg 0.0027 UJ 0.0029 UJ 0.0015 UJ 0.0026 UJ 0.0014 UJ 0.0015 UJ 0.0012 UJ 0.002 UJ
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 0.0022 UJ 0.0014 UJ 0.0013 UJ 0.001 UJ 0.00035 UJ 0.00046 UJ 0.00056 UJ 0.00044 UJ
429M Naphthalene 91-20-3 mg/kg 0.15 J 0.0017 UJ 0.0021 UJ 0.0055 UJ 0.0031 UJ 0.003 UJ 0.0035 UJ 0.0048 UJ
429M Perylene 198-55-0 mg/kg 0.0022 UJ 0.0012 UJ 0.00067 UJ 0.0012 UJ 0.00079 UJ 0.00096 UJ 0.00055 UJ 0.00077 UJ
429M Phenanthrene 85-01-8 mg/kg 0.019 J 0.0047 J 0.008 J 0.003 J 0.0035 J 0.011 J 0.0064 J 0.0069 J
429M Pyrene 129-00-0 mg/kg 0.0036 J 0.0022 J 0.0022 J 0.0027 J 0.00053 UJ 0.0051 J 0.0027 J 0.0041 J
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg 0.00098 U 0.00094 U 0.00086 U 0.00091 U 0.00099 U 0.00085 U 0.0009 U 0.00097 U
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg 0.00068 J 0.00054 J 0.00053 J 0.00046 J 0.00059 J 0.0013 J 0.00065 J 0.00075 J
BNASIM C1-Fluorenes FLRC1 mg/kg 0.0021 0.0012 0.0011 0.00099 0.00081 J 0.0027 0.0016 0.0016 
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg 0.0022 0.0013 0.0013 0.0011 0.001 0.0032 0.0017 0.0018 
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg 0.0013 0.0013 0.0011 0.0014 0.00099 0.0016 0.00097 0.0011 
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg 0.00098 U 0.00094 U 0.00086 U 0.00091 U 0.00099 U 0.00085 U 0.0009 U 0.00097 U
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg 0.00062 J 0.00049 J 0.00064 J 0.00063 J 0.00056 J 0.0013 J 0.00079 J 0.00068 J
BNASIM C2-Fluorenes FLRC2 mg/kg 0.0015 0.0011 0.0013 0.0012 0.0013 0.0028 0.0016 0.0018 
BNASIM C2-NAPHTHALENES NPHC2 mg/kg 0.015 0.0033 0.0053 0.0025 0.0023 0.0089 0.0046 0.0063 
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg 0.0011 0.00096 0.0014 0.0015 0.0012 0.0024 0.0012 0.0019 
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg 0.00098 U 0.00094 U 0.00086 U 0.00091 U 0.00099 U 0.00085 U 0.0009 U 0.00097 U
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg 0.0013 J 0.001 J 0.0012 J 0.00088 J 0.00066 J 0.0015 J 0.00085 J 0.0011 J
BNASIM C3-Fluorenes FLRC3 mg/kg 0.00098 U 0.00094 U 0.00086 U 0.00091 U 0.00099 U 0.00085 U 0.0009 U 0.00097 U
BNASIM C3-NAPHTHALENE NPHC3 mg/kg 0.0075 0.003 0.0034 0.0028 0.0026 0.0073 0.0043 0.0052 
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BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg 0.003 0.0027 0.0026 0.0033 0.0025 0.0046 0.0022 0.0041 
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg 0.00098 U 0.00094 U 0.00086 U 0.00091 U 0.00099 U 0.00085 U 0.0009 U 0.00097 U
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg 0.0022 J 0.0019 J 0.0023 J 0.0025 J 0.0021 J 0.0041 J 0.0016 J 0.0036 J
BNASIM C4-NAPHTHALENE NPHC4 mg/kg 0.0033 0.0023 0.0028 0.0024 0.002 0.0055 0.0035 0.0037 
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg 0.00098 U 0.00094 U 0.00086 U 0.00091 U 0.00099 U 0.00085 U 0.0009 U 0.00097 U

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg 6.7 U 7.4 U 7.2 U 6.8 U 6.8 UJ 7.3 UJ 8 UJ 8 UJ
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 2-Chlorophenol 95-57-8 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 2-Methylphenol 95-48-7 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 2-Nitroaniline 88-74-4 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 2-Nitrophenol 88-75-5 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 3-Nitroaniline 99-09-2 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg 6.7 U 7.4 U 7.2 U 6.8 U 6.8 U 7.3 U 8 U 8 U
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 4-Chloroaniline 106-47-8 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 4-Methylphenol 106-44-5 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 4-Nitroaniline 100-01-6 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C 4-Nitrophenol 100-02-7 mg/kg 3.4 U 3.7 U 3.6 U 3.4 U 3.4 U 3.7 U 4 U 4 U
SW8270C Acenaphthene 83-32-9 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Acenaphthylene 208-96-8 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Acetophenone 98-86-2 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Anthracene 120-12-7 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Atrazine 1912-24-9 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Benzaldehyde 100-52-7 mg/kg 3.4 UJ 3.7 UJ 3.6 UJ 3.4 UJ 3.4 UJ 3.7 UJ 4 UJ 4 UJ
SW8270C Benzo(a)anthracene 56-55-3 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Benzo(a)pyrene 50-32-8 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg 1.4 J 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Butylbenzylphthalate 85-68-7 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Caprolactam 105-60-2 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Carbazole 86-74-8 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Chrysene 218-01-9 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Dibenzofuran 132-64-9 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Diethylphthalate 84-66-2 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Dimethylphthalate 131-11-3 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Di-n-butylphthalate 84-74-2 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

American eel-Fillet 
(skinless)
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American eel-Fillet 
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American eel-Fillet 
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AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
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LPR1-ARFT-COMP01 LPR1-ARFT-COMP02 LPR1-ARFT-IND085 LPR2-ARFT-COMP04 LPR3-ARFT-COMP05 LPR3-ARFT-COMP06 LPR3-ARFT-COMP20 LPR3-ARFT-IND005
9/1/2009 9/2/2009 9/5/2009 9/2/2009 8/11/2009 8/11/2009 8/11/2009 8/11/2009

N N N N N N N N
Method Analyte CAS Unit

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg 1.7 UJ 1.8 UJ 1.8 UJ 1.7 UJ 1.7 UJ 1.8 UJ 2 UJ 2 UJ
SW8270C Fluoranthene 206-44-0 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Fluorene 86-73-7 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Hexachlorobenzene 118-74-1 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Hexachlorobutadiene 87-68-3 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Hexachloroethane 67-72-1 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Isophorone 78-59-1 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Naphthalene 91-20-3 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Nitrobenzene 98-95-3 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Pentachlorophenol 87-86-5 mg/kg 6.7 U 7.4 U 7.2 U 6.8 U 6.8 U 7.3 U 8 U 8 U
SW8270C Phenanthrene 85-01-8 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Phenol 108-95-2 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U
SW8270C Pyrene 129-00-0 mg/kg 1.7 U 1.8 U 1.8 U 1.7 U 1.7 U 1.8 U 2 U 2 U

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg 3.1E-05 6.2E-06 ZJ 1.3E-05 7.6E-06 5.3E-06 1.5E-05 7.7E-06 1.1E-05 
E1668A PCB-10 33146-45-1 mg/kg 1.7E-05 J 8.1E-06 J 1.2E-05 J 7.9E-06 J 8.3E-06 U 7.5E-06 J 5.7E-06 J 8.3E-06 U
E1668A PCB-100 39485-83-1 mg/kg         
E1668A PCB-101 37680-73-2 mg/kg         
E1668A PCB-102 68194-06-9 mg/kg 3.1E-05 4.4E-05 5.9E-05 ZJ 3.4E-05 2.5E-05 2.1E-05 U 6.5E-05 6.9E-05 
E1668A PCB-103 60145-21-3 mg/kg 1.4E-05 1E-05 ZJ 2.7E-05 1.4E-05 ZJ 9.3E-06 U 1.6E-05 U 1.3E-05 1.7E-05 ZJ
E1668A PCB-104 56558-16-8 mg/kg 3.4E-06 U 2.3E-06 U 2.1E-06 U 2E-06 U 6.1E-06 U 9.4E-06 U 3.9E-06 U 6.1E-06 U
E1668A PCB-105 32598-14-4 mg/kg 0.017 J 0.014 J 0.016 J 0.02 J 0.015 J 0.025 J 0.0095 J 0.029 J
E1668A PCB-106 70424-69-0 mg/kg 3.3E-06 U 5.5E-06 U 4.8E-06 U 3.3E-06 U 8.5E-06 U 1.4E-05 U 7.4E-06 U 1.3E-05 U
E1668A PCB-107 70424-68-9 mg/kg 0.00049 0.00061 0.00068 0.00063 0.00035 0.00032 0.00019 0.00059 
E1668A PCB-108 70362-41-3 mg/kg 5.5E-05 7.5E-05 7.5E-05 6.3E-05 8.8E-06 U 6.8E-05 3.4E-05 1.3E-05 U
E1668A PCB-109 74472-35-8 mg/kg         
E1668A PCB-11 2050-67-1 mg/kg 3.7E-06 UJ 5.8E-06 UJ 2.8E-06 UJ 4E-06 UJ 6.5E-06 UJ 5.4E-05 J 3.6E-05 J 3.4E-05 J
E1668A PCB-110 38380-03-9 mg/kg 0.016 J 0.016 J 0.02 J 0.021 J 0.017 J 0.025 J 0.011 J 0.022 J
E1668A PCB-111 39635-32-0 mg/kg 8.8E-05 6.3E-05 7.7E-05 8.9E-05 6.4E-05 0.00011 4.8E-05 0.00014 
E1668A PCB-112 74472-36-9 mg/kg 4.8E-05 3.9E-05 4.7E-06 U 3.3E-06 U 8.1E-06 U 1.4E-05 U 7.1E-06 U 1.2E-05 U
E1668A PCB-113 68194-10-5 mg/kg         
E1668A PCB-114 74472-37-0 mg/kg 0.00089 0.00078 0.00096 0.00098 0.0008 0.001 0.00055 0.0016 
E1668A PCB-115 74472-38-1 mg/kg 0.0011 J 0.0007 4E-06 U 0.0008 8.3E-06 U 1.4E-05 U 7.2E-06 U 1.2E-05 U
E1668A PCB-116 18259-05-7 mg/kg         
E1668A PCB-117 68194-11-6 mg/kg 0.0012 0.00099 0.001 0.0017 0.0023 0.0024 0.0012 0.0023 
E1668A PCB-118 31508-00-6 mg/kg 0.043 J 0.036 J 0.047 J 0.052 J 0.037 J 0.06 J 0.023 J 0.073 J
E1668A PCB-119 56558-17-9 mg/kg         
E1668A PCB-12 2974-92-7 mg/kg 1.2E-05 J 9.5E-06 J 1.1E-05 J 7.1E-06 J 1.6E-05 U 1.8E-05 J 9.8E-06 J 1.6E-05 U
E1668A PCB-120 68194-12-7 mg/kg 0.00019 0.00018 0.0002 0.00019 0.00014 0.00024 9.4E-05 0.00032 
E1668A PCB-121 56558-18-0 mg/kg 4.8E-05 4.1E-05 5.4E-05 6.7E-05 4.5E-05 8E-05 3.4E-05 0.0001 
E1668A PCB-122 76842-07-4 mg/kg 0.0001 0.0001 0.00012 8.2E-05 9.1E-06 U 1.6E-05 U 7.6E-05 1.4E-05 U
E1668A PCB-123 65510-44-3 mg/kg 0.00067 0.00059 0.0008 0.00078 0.0005 0.00082 0.00037 0.0011 
E1668A PCB-124 70424-70-3 mg/kg         
E1668A PCB-125 74472-39-2 mg/kg         
E1668A PCB-126 57465-28-8 mg/kg 4.1E-05 ZJ 3.4E-05 ZJ 3.8E-05 ZJ 3.9E-05 1.1E-05 U 1.3E-05 U 5.8E-06 U 1.4E-05 U
E1668A PCB-127 39635-33-1 mg/kg 3.7E-06 U 6.2E-06 U 5.1E-06 U 3.5E-06 U 8.9E-06 U 1.6E-05 U 8.6E-06 U 1.4E-05 U
E1668A PCB-128 38380-07-3 mg/kg 0.006 0.0049 0.0051 0.0077 0.0077 0.011 0.0053 0.013 
E1668A PCB-129 55215-18-4 mg/kg 0.055 J 0.038 J 0.055 J 0.085 J 0.067 J 0.09 J 0.047 J 0.11 J
E1668A PCB-13 2974-90-5 mg/kg         
E1668A PCB-130 52663-66-8 mg/kg 0.0026 0.0016 0.002 0.0038 0.0036 0.0039 0.0021 0.0035 
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E1668A PCB-131 61798-70-7 mg/kg 4.2E-05 4.8E-05 3.9E-05 4.2E-05 ZJ 2.4E-05 4.3E-05 2.8E-05 6.7E-05 
E1668A PCB-132 38380-05-1 mg/kg 0.0016 0.0018 0.0018 0.0023 0.0013 0.0027 0.0011 0.0022 
E1668A PCB-133 35694-04-3 mg/kg 0.0016 0.00094 0.0014 0.0022 0.0019 0.0025 0.0013 0.0031 
E1668A PCB-134 52704-70-8 mg/kg 0.00078 0.00082 0.001 0.0011 0.0007 0.0013 0.00058 0.00074 
E1668A PCB-135 52744-13-5 mg/kg 0.0032 0.0029 0.0038 0.0042 0.0025 0.0034 0.0021 0.0032 
E1668A PCB-136 38411-22-2 mg/kg 0.00071 0.00082 0.00095 0.00082 0.0003 0.00076 0.0005 0.00077 
E1668A PCB-137 35694-06-5 mg/kg 0.0016 0.0014 0.0022 0.002 0.0013 0.0021 0.0012 0.003 
E1668A PCB-138 35065-28-2 mg/kg         
E1668A PCB-139 56030-56-9 mg/kg 0.00086 0.0007 0.00088 0.0011 0.00087 0.0014 0.0006 0.0017 
E1668A PCB-14 34883-41-5 mg/kg 1.2E-05 U 9.5E-06 U 7.5E-06 U 8.6E-06 U 1.3E-05 U 1.8E-05 U 7.2E-06 U 1.3E-05 U
E1668A PCB-140 59291-64-4 mg/kg         
E1668A PCB-141 52712-04-6 mg/kg 0.0045 0.0025 0.0041 0.0092 J 0.0077 0.0083 J 0.0044 0.0073 
E1668A PCB-142 41411-61-4 mg/kg 2.9E-06 U 3.2E-06 U 2.2E-06 U 1.6E-06 U 9.1E-06 U 1E-05 U 4.1E-06 U 1E-05 U
E1668A PCB-143 68194-15-0 mg/kg 2.8E-06 U 3.1E-06 U 2.2E-06 U 1.6E-06 U 7.8E-06 U 8.9E-06 U 3.6E-06 U 8.6E-06 U
E1668A PCB-144 68194-14-9 mg/kg 0.00015 0.00018 0.00015 0.00021 9.1E-05 0.00013 8.6E-05 0.00034 
E1668A PCB-145 74472-40-5 mg/kg 2E-06 U 2.4E-06 U 1.7E-06 U 1.4E-06 U 5.9E-06 U 7.6E-06 U 2.8E-06 U 6.9E-06 U
E1668A PCB-146 51908-16-8 mg/kg 0.013 J 0.0074 0.011 J 0.019 J 0.017 J 0.02 J 0.011 J 0.025 J
E1668A PCB-147 68194-13-8 mg/kg 0.013 0.011 0.012 0.018 J 0.014 0.019 J 0.01 0.018 J
E1668A PCB-148 74472-41-6 mg/kg 0.0002 0.00019 0.00022 0.00029 0.00014 0.00031 0.00015 0.00047 
E1668A PCB-149 38380-04-0 mg/kg         
E1668A PCB-15 2050-68-2 mg/kg 0.0001 J 8.9E-05 J 0.0001 J 6.3E-05 J 3.8E-05 J 9.7E-05 J 5.6E-05 J 7.3E-05 J
E1668A PCB-150 68194-08-1 mg/kg 2.1E-06 U 2.5E-06 U 1.7E-06 U 1.4E-06 U 6E-06 U 7.7E-06 U 2.9E-06 U 7.1E-06 U
E1668A PCB-151 52663-63-5 mg/kg         
E1668A PCB-152 68194-09-2 mg/kg 1.7E-06 U 2.1E-06 U 1.4E-06 U 1.2E-06 U 5.1E-06 U 6.5E-06 U 2.4E-06 U 6E-06 U
E1668A PCB-153 35065-27-1 mg/kg 0.086 J 0.057 J 0.085 J 0.13 J 0.11 J 0.13 J 0.075 J 0.19 J
E1668A PCB-154 60145-22-4 mg/kg 0.0013 0.0012 0.0016 0.0017 0.00072 0.0017 0.00097 0.0018 
E1668A PCB-155 33979-03-2 mg/kg 0.00052 0.00047 0.0006 0.00083 0.0005 0.00097 0.00034 0.0011 
E1668A PCB-156 38380-08-4 mg/kg 0.0062 0.0042 0.006 0.009 0.0072 0.0093 0.005 0.013 
E1668A PCB-157 69782-90-7 mg/kg         
E1668A PCB-158 74472-42-7 mg/kg 0.0055 0.0037 0.0052 0.0079 0.0069 0.0092 J 0.0044 0.012 J
E1668A PCB-159 39635-35-3 mg/kg 7.6E-05 5.2E-05 7.1E-05 0.00017 1E-05 U 1.4E-05 U 8.4E-06 U 1.4E-05 U
E1668A PCB-16 38444-78-9 mg/kg 8.8E-05 6E-05 9.7E-05 8.1E-05 4.4E-05 0.00012 8E-05 8.4E-05 
E1668A PCB-160 41411-62-5 mg/kg 4E-05 ZJ 2.6E-06 U 1.7E-06 U 1.2E-06 U 7E-06 U 8E-06 U 3.2E-06 U 7.7E-06 U
E1668A PCB-161 74472-43-8 mg/kg 8E-06 ZJ 7.8E-06 ZJ 1.5E-06 U 1.1E-06 U 5.8E-06 U 6.7E-06 U 2.7E-06 U 6.5E-06 U
E1668A PCB-162 39635-34-2 mg/kg 0.00015 0.00013 ZJ 0.00014 ZJ 0.00015 ZJ 8.8E-05 0.00016 6.3E-05 0.0002 
E1668A PCB-163 74472-44-9 mg/kg         
E1668A PCB-164 74472-45-0 mg/kg 0.0015 0.00087 0.0009 0.0026 0.0022 0.003 0.0016 0.0026 
E1668A PCB-165 74472-46-1 mg/kg 5.4E-05 3.8E-05 4.7E-05 6.6E-05 5.7E-05 6.6E-05 3.3E-05 9.1E-05 
E1668A PCB-166 41411-63-6 mg/kg         
E1668A PCB-167 52663-72-6 mg/kg 0.0028 0.0019 0.0027 0.0041 0.0031 0.0042 0.002 0.0055 
E1668A PCB-168 59291-65-5 mg/kg         
E1668A PCB-169 32774-16-6 mg/kg 1.4E-05 U 1E-05 U 1.3E-05 U 1.5E-05 U 1.9E-05 U 2.7E-05 U 1.5E-05 U 2.5E-05 U
E1668A PCB-17 37680-66-3 mg/kg 0.00016 0.00011 0.00019 0.00016 7.7E-05 0.00018 0.00014 0.00018 
E1668A PCB-170 35065-30-6 mg/kg 0.013 J 0.0073 0.014 J 0.029 J 0.019 J 0.023 J 0.018 J 0.033 J
E1668A PCB-171 52663-71-5 mg/kg 0.004 0.0025 0.0034 0.006 0.0054 0.0062 0.0043 0.0096 
E1668A PCB-172 52663-74-8 mg/kg 0.003 0.0013 0.0022 0.0052 0.0044 0.0046 0.0033 0.0071 
E1668A PCB-173 68194-16-1 mg/kg         
E1668A PCB-174 38411-25-5 mg/kg 0.0023 J 0.0015 0.0017 0.0046 0.0048 0.0049 0.0029 0.0048 
E1668A PCB-175 40186-70-7 mg/kg 0.00079 J 0.00047 0.00054 0.0011 0.00095 0.0011 0.00074 0.0019 
E1668A PCB-176 52663-65-7 mg/kg 9.2E-05 9.2E-05 0.00011 0.00013 9.9E-05 0.00012 6.8E-05 0.00021 
E1668A PCB-177 52663-70-4 mg/kg 0.0081 J 0.0043 0.0053 0.013 J 0.013 J 0.012 J 0.0093 J 0.015 J
E1668A PCB-178 52663-67-9 mg/kg 0.0047 0.0026 0.0037 0.0076 0.0078 J 0.0084 J 0.0052 0.013 J
E1668A PCB-179 52663-64-6 mg/kg 0.0008 0.00089 0.0012 0.0013 0.00081 0.0011 0.00078 0.00089 
E1668A PCB-18 37680-65-2 mg/kg 0.00058 0.00041 0.00073 0.00064 0.00028 0.00067 0.00054 0.00069 
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E1668A PCB-180 35065-29-3 mg/kg 0.057 J 0.029 J 0.049 J 0.095 J 0.083 J 0.088 J 0.065 J 0.14 J
E1668A PCB-181 74472-47-2 mg/kg 0.00015 J 8.9E-05 0.00011 0.00019 0.0002 0.00022 0.00014 0.00032 
E1668A PCB-182 60145-23-5 mg/kg 0.00013 J 9.5E-05 9.6E-05 0.00016 0.0001 0.00017 0.00011 0.00023 
E1668A PCB-183 52663-69-1 mg/kg 0.01 J 0.0067 0.0092 J 0.017 J 0.015 J 0.017 J 0.011 J 0.027 J
E1668A PCB-184 74472-48-3 mg/kg 9E-05 7.1E-05 7.9E-05 0.00011 0.00013 0.00018 6.6E-05 0.00023 
E1668A PCB-185 52712-05-7 mg/kg 0.00071 0.0002 6.7E-06 U 9.3E-06 U 1.6E-05 U 1.6E-05 U 8.7E-06 U 1.8E-05 U
E1668A PCB-186 74472-49-4 mg/kg 1.7E-06 U 2.1E-06 U 1.7E-06 U 1.3E-06 U 5.3E-06 U 6.8E-06 U 2.7E-06 U 6E-06 U
E1668A PCB-187 52663-68-0 mg/kg 0.035 J 0.019 J 0.021 J 0.043 J 0.045 J 0.048 J 0.032 J 0.068 J
E1668A PCB-188 74487-85-7 mg/kg 8.2E-05 7.3E-05 8.6E-05 9.1E-05 8.1E-05 0.00012 5.7E-05 0.0002 
E1668A PCB-189 39635-31-9 mg/kg 0.00071 0.00034 0.00057 0.0012 0.00096 0.0011 0.00075 0.0019 
E1668A PCB-19 38444-73-4 mg/kg 0.00024 0.00013 0.00021 0.00017 6.9E-05 0.00018 0.00012 0.00023 
E1668A PCB-190 41411-64-7 mg/kg 0.0035 0.0018 0.003 0.0068 0.0054 0.0058 0.0044 0.0095 J
E1668A PCB-191 74472-50-7 mg/kg 0.00078 0.00039 0.00064 0.0012 0.0011 0.0012 0.00086 0.0019 
E1668A PCB-192 74472-51-8 mg/kg 6.8E-06 U 3.5E-06 U 5.6E-06 U 7.8E-06 U 1.2E-05 U 1.2E-05 U 6.4E-06 U 1.3E-05 U
E1668A PCB-193 69782-91-8 mg/kg         
E1668A PCB-194 35694-08-7 mg/kg 0.0062 0.0031 0.0055 0.012 J 0.0085 J 0.011 J 0.0078 0.016 J
E1668A PCB-195 52663-78-2 mg/kg 0.0018 0.00099 0.0017 0.0039 0.0028 0.0032 0.0025 0.0048 
E1668A PCB-196 42740-50-1 mg/kg 0.0038 0.0019 0.004 0.0083 J 0.0061 0.0069 0.0049 0.011 J
E1668A PCB-197 33091-17-7 mg/kg 0.00033 0.00021 0.00033 0.0007 0.00053 0.0006 0.00041 0.00092 
E1668A PCB-198 68194-17-2 mg/kg 0.0082 0.0041 0.0079 0.019 J 0.013 0.017 J 0.01 0.022 J
E1668A PCB-199 52663-75-9 mg/kg         
E1668A PCB-2 2051-61-8 mg/kg 2.8E-06 U 2.3E-06 U 1.8E-06 U 1.8E-06 U 2.4E-06 U 2.7E-06 U 1.6E-06 U 2.9E-06 U
E1668A PCB-20 38444-84-7 mg/kg 0.0093 J 0.012 J 0.013 J 0.0096 J 0.0032 0.0063 0.0042 0.0078 
E1668A PCB-200 52663-73-7 mg/kg 4.6E-05 3E-05 5.8E-05 0.00014 5.7E-05 0.00012 3.7E-05 7.6E-05 
E1668A PCB-201 40186-71-8 mg/kg 0.0011 0.00072 0.0011 0.0022 0.0016 0.0019 0.0012 0.0029 
E1668A PCB-202 2136-99-4 mg/kg 0.0028 0.002 0.0026 0.0049 0.0035 0.005 0.0028 0.0055 
E1668A PCB-203 52663-76-0 mg/kg 0.0052 0.0027 0.0051 0.012 J 0.0084 J 0.01 J 0.0066 0.013 J
E1668A PCB-204 74472-52-9 mg/kg 9.7E-06 6.8E-06 1.5E-06 U 1.5E-06 U 6.4E-06 U 1.7E-05 3.7E-06 U 1.4E-05 
E1668A PCB-205 74472-53-0 mg/kg 0.00025 0.00014 0.00023 0.00054 0.00036 0.00041 0.00036 0.00054 
E1668A PCB-206 40186-72-9 mg/kg 0.0023 0.0016 0.0022 0.0046 0.0026 0.0062 0.0024 0.0043 
E1668A PCB-207 52663-79-3 mg/kg 0.00032 0.00019 0.00026 0.00055 0.0004 0.00072 0.00032 0.0007 
E1668A PCB-208 52663-77-1 mg/kg 0.001 0.00065 0.00086 0.0018 0.0011 0.0025 0.00084 0.0019 
E1668A PCB-21 55702-46-0 mg/kg 8.8E-05 J 9.1E-05 J 3.7E-06 UJ 8.2E-05 J 5.7E-05 0.00017 9.7E-05 0.0001 ZJ
E1668A PCB-22 38444-85-8 mg/kg 0.0005 J 0.00047 J 0.00086 J 0.00073 J 0.00029 0.00066 0.00051 0.0007 
E1668A PCB-23 55720-44-0 mg/kg 4.6E-06 UJ 3.6E-06 UJ 3.9E-06 UJ 3.1E-06 UJ 6.3E-06 U 1.3E-05 U 5.4E-06 U 1.2E-05 U
E1668A PCB-24 55702-45-9 mg/kg 1.3E-05 ZJ 1E-05 1.8E-05 1.5E-05 5.8E-06 ZJ 9.9E-06 ZJ 1.4E-05 1.6E-05 ZJ
E1668A PCB-25 55712-37-3 mg/kg 9.6E-05 J 2.8E-06 UJ 0.00014 J 0.00012 J 5.4E-05 0.00014 9.8E-05 0.00014 
E1668A PCB-26 38444-81-4 mg/kg 0.001 J 0.0012 J 0.0014 J 0.0011 J 0.00035 0.0011 0.00069 0.00077 
E1668A PCB-27 38444-76-7 mg/kg 7.1E-05 4.4E-05 7.6E-05 5.7E-05 2.8E-05 6.4E-05 4.7E-05 5.9E-05 
E1668A PCB-28 7012-37-5 mg/kg         
E1668A PCB-29 15862-07-4 mg/kg         
E1668A PCB-3 2051-62-9 mg/kg 3.3E-06 U 2.7E-06 U 2.1E-06 U 2.1E-06 U 2.9E-06 U 3.1E-06 U 1.9E-06 U 3.5E-06 U
E1668A PCB-30 35693-92-6 mg/kg         
E1668A PCB-31 16606-02-3 mg/kg 0.0027 J 2.8E-06 UJ 0.0037 J 0.0029 J 0.0012 0.0034 0.0021 0.0021 
E1668A PCB-32 38444-77-8 mg/kg 0.00043 0.00028 0.00056 0.00042 0.00016 0.00041 0.0003 0.00047 
E1668A PCB-33 38444-86-9 mg/kg         
E1668A PCB-34 37680-68-5 mg/kg 1.9E-05 J 3.2E-06 UJ 2.3E-05 ZJ 2.5E-05 J 5.6E-06 U 2.6E-05 1.9E-05 2.6E-05 
E1668A PCB-35 37680-69-6 mg/kg 4.6E-06 UJ 3.7E-06 UJ 3.9E-06 UJ 3.1E-06 UJ 5.8E-06 U 1.2E-05 U 5E-06 U 1.1E-05 U
E1668A PCB-36 38444-87-0 mg/kg 3.9E-06 UJ 3.1E-06 UJ 3.3E-06 UJ 2.6E-06 UJ 5.1E-06 U 1E-05 U 4.4E-06 U 9.3E-06 U
E1668A PCB-37 38444-90-5 mg/kg 0.00012 J 0.00013 J 4.9E-06 UJ 3.8E-06 UJ 7.3E-06 U 1.5E-05 U 6.2E-06 U 1.3E-05 U
E1668A PCB-38 53555-66-1 mg/kg 4.8E-06 UJ 1.4E-05 ZJ 4E-06 UJ 3.1E-06 UJ 6.2E-06 U 1.2E-05 U 5.3E-06 U 1.1E-05 U
E1668A PCB-39 38444-88-1 mg/kg 4.5E-06 UJ 3.6E-06 UJ 3.8E-06 UJ 3E-06 UJ 5.9E-06 U 1.2E-05 U 5.1E-06 U 1.1E-05 U
E1668A PCB-4 13029-08-8 mg/kg 0.00035 J 0.00013 J 0.00024 J 0.00015 J 1.5E-05 U 0.00019 0.00013 0.00018 
E1668A PCB-40 38444-93-8 mg/kg 0.00083 0.00081 0.0016 0.001 0.00043 0.00095 0.00093 0.0011 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR1 LPR1 LPR1 LPR2 LPR3 LPR3 LPR3 LPR3

LPR1-ARFT-COMP01 LPR1-ARFT-COMP02 LPR1-ARFT-IND085 LPR2-ARFT-COMP04 LPR3-ARFT-COMP05 LPR3-ARFT-COMP06 LPR3-ARFT-COMP20 LPR3-ARFT-IND005
9/1/2009 9/2/2009 9/5/2009 9/2/2009 8/11/2009 8/11/2009 8/11/2009 8/11/2009

N N N N N N N N
Method Analyte CAS Unit

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg 6.1E-06 3E-06 U 3.7E-06 U 2.3E-06 U 7.9E-06 U 1.1E-05 U 5.1E-06 U 1.1E-05 U
E1668A PCB-42 36559-22-5 mg/kg 0.0021 0.0023 0.0036 0.0026 0.0011 0.002 0.0019 0.0033 
E1668A PCB-43 70362-46-8 mg/kg 3.8E-05 4.2E-05 6.7E-05 4.4E-05 9.2E-06 U 1.3E-05 U 6E-05 1.2E-05 U
E1668A PCB-44 41464-39-5 mg/kg 0.023 0.024 J 0.035 J 0.033 J 0.018 0.036 J 0.018 0.05 J
E1668A PCB-45 70362-45-7 mg/kg 0.00029 0.00026 0.00025 0.00029 7.9E-05 0.00027 0.0002 0.00059 
E1668A PCB-46 41464-47-5 mg/kg 5.7E-05 4.1E-05 8.6E-05 6E-05 3.2E-05 7.5E-05 6.5E-05 7.8E-05 
E1668A PCB-47 2437-79-8 mg/kg         
E1668A PCB-48 70362-47-9 mg/kg 5.2E-05 5E-05 9.6E-05 6.1E-05 3.6E-05 7.3E-05 7.6E-05 6.2E-05 
E1668A PCB-49 41464-40-8 mg/kg 0.004 0.0041 0.0067 0.005 0.0023 0.0041 0.0033 0.0068 
E1668A PCB-5 16605-91-7 mg/kg 1.2E-05 U 1E-05 U 8.1E-06 U 9.3E-06 U 1.4E-05 U 1.9E-05 U 7.7E-06 U 1.4E-05 U
E1668A PCB-50 62796-65-0 mg/kg 0.0004 0.00043 0.00064 0.00065 0.00028 0.00056 0.00051 0.00089 
E1668A PCB-51 68194-04-7 mg/kg 0.0003 J 0.00027 0.00053 0.00052 0.00029 0.00072 0.00053 0.00081 
E1668A PCB-52 35693-99-3 mg/kg 0.017 J 0.022 J 0.027 J 0.026 J 0.013 J 0.028 J 0.016 J 0.029 J
E1668A PCB-53 41464-41-9 mg/kg         
E1668A PCB-54 15968-05-5 mg/kg 4.3E-05 3.2E-05 5.1E-05 5.7E-05 2.7E-05 7.6E-05 4.4E-05 0.00011 
E1668A PCB-55 74338-24-2 mg/kg 3.9E-05 4.4E-05 6.4E-06 U 5.9E-06 U 6.7E-06 U 9.8E-06 U 3.7E-05 8.3E-06 U
E1668A PCB-56 41464-43-1 mg/kg 9.8E-05 8.3E-05 0.00014 0.00011 4.9E-05 0.0001 ZJ 8E-05 0.00011 
E1668A PCB-57 70424-67-8 mg/kg 2.8E-05 3.9E-05 3.7E-05 ZJ 3.2E-05 7.2E-06 U 1.1E-05 U 1.2E-05 1.4E-05 
E1668A PCB-58 41464-49-7 mg/kg 5.1E-05 J 6.2E-05 0.00017 5.3E-05 2.9E-05 6E-05 2.8E-05 6.1E-05 
E1668A PCB-59 74472-33-6 mg/kg 0.0021 0.0021 0.0029 0.0028 0.0016 0.0032 0.0016 0.0039 
E1668A PCB-6 25569-80-6 mg/kg 1.9E-05 J 9.2E-06 J 1.6E-05 J 9.7E-06 J 6.9E-06 J 2.2E-05 J 1.3E-05 J 1.2E-05 J
E1668A PCB-60 33025-41-1 mg/kg 0.0021 0.0026 0.0027 0.0027 0.0017 0.0019 0.0011 0.0035 
E1668A PCB-61 33284-53-6 mg/kg 5.9E-06 U 0.0097 0.01 0.0088 0.0048 0.0068 0.0037 0.011 
E1668A PCB-62 54230-22-7 mg/kg         
E1668A PCB-63 74472-34-7 mg/kg 0.00049 0.0006 0.00061 0.0007 0.0005 0.00047 0.00031 0.0006 
E1668A PCB-64 52663-58-8 mg/kg 0.0095 J 0.01 J 0.012 J 0.013 J 0.01 J 0.018 J 0.0081 J 0.016 J
E1668A PCB-65 33284-54-7 mg/kg         
E1668A PCB-66 32598-10-0 mg/kg 0.012 J 0.015 J 0.016 J 0.014 J 0.0058 0.009 J 0.0049 0.016 J
E1668A PCB-67 73575-53-8 mg/kg 5.5E-06 U 6.3E-05 8.3E-05 8.1E-05 5.8E-06 U 8.5E-06 U 3.5E-06 U 7.2E-06 U
E1668A PCB-68 73575-52-7 mg/kg 0.0001 0.00013 0.00015 0.00015 8.3E-05 9.4E-05 5.7E-05 0.00013 
E1668A PCB-69 60233-24-1 mg/kg         
E1668A PCB-7 33284-50-3 mg/kg 1.2E-05 U 9.6E-06 U 7.5E-06 U 8.6E-06 U 1.3E-05 U 1.8E-05 U 7.2E-06 U 1.3E-05 U
E1668A PCB-70 32598-11-1 mg/kg         
E1668A PCB-71 41464-46-4 mg/kg         
E1668A PCB-72 41464-42-0 mg/kg 0.00014 0.00019 0.00019 0.00016 8E-05 0.00013 7.7E-05 0.00011 
E1668A PCB-73 74338-23-1 mg/kg 3.2E-05 J 3.1E-05 ZJ 5.8E-05 4E-05 5.9E-06 U 8.5E-06 U 4.6E-05 7.8E-06 U
E1668A PCB-74 32690-93-0 mg/kg         
E1668A PCB-75 32598-12-2 mg/kg         
E1668A PCB-76 70362-48-0 mg/kg         
E1668A PCB-77 32598-13-3 mg/kg 2.2E-05 ZJ 2E-05 ZJ 2.7E-05 1.5E-05 ZJ 1.2E-05 2E-05 9.4E-06 1.8E-05 
E1668A PCB-78 70362-49-1 mg/kg 6.6E-06 U 6.5E-06 U 6.6E-06 U 6.1E-06 U 6.7E-06 U 9.8E-06 U 4.1E-06 U 8.3E-06 U
E1668A PCB-79 41464-48-6 mg/kg 4.9E-05 4.7E-05 7.1E-05 6.3E-05 5E-05 8E-05 6.1E-05 0.00012 
E1668A PCB-8 34883-43-7 mg/kg 6.2E-05 J 3E-05 J 4.9E-05 J 3.2E-05 J 2.4E-05 J 6.7E-05 J 4.3E-05 J 4.5E-05 J
E1668A PCB-80 33284-52-5 mg/kg 6.5E-06 U 6.3E-06 U 6.6E-06 U 6.1E-06 U 6.7E-06 U 9.7E-06 U 4E-06 U 8.3E-06 U
E1668A PCB-81 70362-50-4 mg/kg 7.3E-06 U 1.3E-05 7.3E-06 U 1.4E-05 7.8E-06 U 1.1E-05 U 4.7E-06 U 9.7E-06 U
E1668A PCB-82 52663-62-4 mg/kg 0.00066 0.00066 0.0011 0.00055 0.00031 0.00064 0.00052 0.00076 
E1668A PCB-83 60145-20-2 mg/kg 0.00073 0.001 0.00065 0.00086 0.00026 0.00089 0.00041 0.0011 
E1668A PCB-84 52663-60-2 mg/kg 0.0015 0.0019 0.002 0.0015 0.00062 0.0017 0.0011 0.0019 
E1668A PCB-85 65510-45-4 mg/kg 0.0067 0.0059 0.0086 0.0067 0.0036 0.0066 0.0032 0.0088 
E1668A PCB-86 55312-69-1 mg/kg 0.0065 0.0061 0.0084 0.0068 0.004 0.0072 0.0042 0.0086 
E1668A PCB-87 38380-02-8 mg/kg         
E1668A PCB-88 55215-17-3 mg/kg 6.2E-06 U 4.7E-05 8.5E-06 U 5.9E-06 U 1.4E-05 U 2.4E-05 U 1.3E-05 U 2.1E-05 U
E1668A PCB-89 73575-57-2 mg/kg 4.6E-06 U 7.8E-06 U 6.5E-06 U 4.5E-06 U 1.1E-05 U 1.9E-05 U 1E-05 U 1.7E-05 U
E1668A PCB-9 34883-39-1 mg/kg 5.6E-06 J 4.3E-06 J 7.7E-06 U 8.8E-06 U 1.4E-05 U 1.9E-05 U 5.3E-06 J 1.4E-05 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR1 LPR1 LPR1 LPR2 LPR3 LPR3 LPR3 LPR3

LPR1-ARFT-COMP01 LPR1-ARFT-COMP02 LPR1-ARFT-IND085 LPR2-ARFT-COMP04 LPR3-ARFT-COMP05 LPR3-ARFT-COMP06 LPR3-ARFT-COMP20 LPR3-ARFT-IND005
9/1/2009 9/2/2009 9/5/2009 9/2/2009 8/11/2009 8/11/2009 8/11/2009 8/11/2009

N N N N N N N N
Method Analyte CAS Unit

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg 0.014 0.015 0.013 0.016 0.012 0.016 0.0096 0.027 J
E1668A PCB-91 68194-05-8 mg/kg 0.0013 0.0014 0.0018 0.0013 0.00078 0.0015 0.00093 0.002 
E1668A PCB-92 52663-61-3 mg/kg 0.0038 0.0044 0.0039 0.0056 0.0029 0.0062 0.0025 0.0054 
E1668A PCB-93 73575-56-1 mg/kg 0.0018 0.0016 0.0025 0.0029 0.0016 0.0035 0.0014 0.0049 
E1668A PCB-94 73575-55-0 mg/kg 2.3E-05 ZJ 3.2E-05 5.2E-05 3.5E-05 ZJ 1.3E-05 U 3.6E-05 4.7E-05 4.6E-05 
E1668A PCB-95 38379-99-6 mg/kg 0.0043 0.0053 0.0064 0.0047 0.0019 0.0052 0.0033 0.0053 
E1668A PCB-96 73575-54-9 mg/kg 2.4E-05 2.5E-05 2.7E-05 ZJ 2.7E-05 ZJ 1.1E-05 2.9E-05 1.9E-05 3.3E-05 
E1668A PCB-97 41464-51-1 mg/kg         
E1668A PCB-98 60233-25-2 mg/kg 1.2E-05 1.1E-05 6.7E-06 U 4.6E-06 U 9.8E-06 U 1.6E-05 U 8.6E-06 U 1.4E-05 U
E1668A PCB-99 38380-01-7 mg/kg 0.021 J 0.021 J 0.027 J 0.02 J 0.012 J 0.023 J 0.013 J 0.033 J
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg 0.00097 J 0.00075 J 0.00087 0.0018 0.00091 J 0.0021 J 0.0007 J 0.0014 J
E1668A PCB, TOTAL (a) PCB mg/kg 0.622 0.487 0.657 0.912 0.693 0.93 0.534 1.23 
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg 0.551 0.43 0.583 0.824 0.629 0.829 0.493 1.1 
E1668A PCB Congeners 38 PCB Total-38 mg/kg 0.43 0.323 0.439 0.629 0.486 0.64 0.369 0.878 
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg 6.24E-06 5.14E-06 6.02E-06 6.55E-06 1.94E-06 3.04E-06 1.24E-06 3.75E-06 

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg 3.1E-05 6.2E-06 ZJ 1.3E-05 7.6E-06 5.3E-06 1.5E-05 7.7E-06 1.1E-05 
E1668A Dichlorobiphenyl 25512-42-9 mg/kg 0.00061 J 0.00031 J 0.00047 J 0.00032 J 9.2E-05 J 0.00045 J 0.0003 J 0.00034 J
E1668A Trichlorobiphenyl 25323-68-6 mg/kg 0.015 ZJ 0.015 ZJ 0.021 ZJ 0.016 J 0.0058 ZJ 0.013 ZJ 0.0089 0.013 ZJ
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg 0.075 ZJ 0.095 ZJ 0.12 ZJ 0.11 ZJ 0.06 J 0.11 ZJ 0.061 J 0.14 J
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg 0.14 ZJ 0.13 ZJ 0.16 ZJ 0.17 ZJ 0.11 J 0.19 J 0.086 J 0.23 ZJ
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg 0.21 ZJ 0.15 ZJ 0.2 ZJ 0.31 ZJ 0.26 J 0.33 J 0.18 J 0.42 J
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg 0.14 J 0.079 J 0.12 J 0.23 J 0.21 J 0.22 J 0.16 J 0.34 J
E1668A Octachlorobiphenyl 55722-26-4 mg/kg 0.03 0.016 0.029 0.064 J 0.045 J 0.056 J 0.037 0.076 J
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg 0.0036 0.0024 0.0033 0.007 0.0041 0.0094 0.0035 0.0069 

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg 0.0071 U 0.0069 U 0.007 U 0.0073 U 0.0068 U 0.0069 U 0.0069 U 0.0078 U
SW8082 Aroclor-1221 11104-28-2 mg/kg 0.0071 U 0.0069 U 0.007 U 0.0073 U 0.0068 U 0.0069 U 0.0069 U 0.0078 U
SW8082 Aroclor-1232 11141-16-5 mg/kg 0.0071 U 0.0069 U 0.007 U 0.0073 U 0.0068 U 0.0069 U 0.0069 U 0.0078 U
SW8082 Aroclor-1242 53469-21-9 mg/kg 0.0071 U 0.0069 U 0.007 U 0.0073 U 0.0068 U 0.0069 U 0.0069 U 0.0078 U
SW8082 Aroclor-1248 12672-29-6 mg/kg 0.0071 U 0.0069 U 0.007 U 0.0073 U 0.0068 U 0.0069 U 0.0069 U 0.0078 U
SW8082 Aroclor-1254 11097-69-1 mg/kg 0.37 J 0.42 0.41 J 0.44 0.28 J 0.59 J 0.19 J 0.55 J
SW8082 Aroclor-1260 11096-82-5 mg/kg 0.29 0.18 0.25 0.6 0.36 0.58 0.26 0.7 
SW8082 Aroclor-1262 37324-23-5 mg/kg 0.0071 U 0.0069 U 0.007 U 0.0073 U 0.0068 U 0.0069 U 0.0069 U 0.0078 U
SW8082 Aroclor-1268 11100-14-4 mg/kg 0.0071 U 0.0069 U 0.007 U 0.0073 U 0.0068 U 0.0069 U 0.0069 U 0.0078 U

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg 4.6E-07 J 5.5E-07 J 4.2E-07 ZJ 9.7E-07 J 1.3E-06 J 1.6E-06 ZJ 8.1E-07 U 1.2E-06 J
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg 7.3E-07 J 9.4E-07 J 8.3E-07 J 8.8E-07 J 1.1E-06 J 1.1E-06 J 5.6E-07 J 1.3E-06 J
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg 2.1E-07 U 2.8E-07 U 2.7E-07 U 2E-07 U 6.1E-07 U 6.4E-07 U 6E-07 U 3.3E-07 U
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg 2E-07 U 2.8E-07 U 2.4E-07 U 2.3E-07 ZJ 5.7E-07 U 6.4E-07 U 6.6E-07 U 6.4E-07 J
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg 2.1E-06 J 2.3E-06 J 2.3E-06 J 2E-06 J 1.4E-06 J 1.3E-06 J 6.4E-07 J 1.9E-06 J
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg 6.8E-07 J 7.9E-07 J 7.1E-07 J 1.2E-06 J 1.1E-06 ZJ 6.4E-07 U 6.4E-07 U 1.7E-06 J
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg 4.6E-07 J 4.5E-07 ZJ 4.1E-07 ZJ 4.8E-07 J 4.3E-07 J 3.5E-07 U 3E-07 U 4.9E-07 ZJ
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg 4.4E-07 J 3.1E-07 U 3.5E-07 ZJ 3.3E-07 ZJ 6.6E-07 U 8.5E-07 U 8E-07 U 4.5E-07 U
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg 1.8E-07 U 2.8E-07 U 2.4E-07 U 1.8E-07 U 5E-07 U 5.3E-07 U 5.6E-07 U 3.2E-07 U
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg 1.4E-07 U 1.5E-07 U 1.6E-07 U 1.4E-07 U 3.2E-07 U 4.2E-07 U 2.8E-07 U 2.9E-07 U
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg 4.2E-07 J 5.1E-07 ZJ 4.9E-07 ZJ 4.6E-07 ZJ 5.2E-07 ZJ 6E-07 U 5.1E-07 U 3.2E-07 U
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg 1.2E-07 U 2E-07 U 3E-07 J 2.4E-07 ZJ 3.3E-07 U 3.6E-07 U 3.3E-07 U 2.1E-07 U
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg 6.2E-07 J 9.1E-07 J 7.9E-07 ZJ 5.1E-07 J 3E-07 U 4.4E-07 U 2.8E-07 U 5.4E-07 J
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg 8.8E-06 1.2E-05 1.3E-05 1.4E-05 7.9E-06 8.5E-06 4.7E-06 1.6E-05 
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg 1.4E-07 U 1.4E-07 U 1.7E-07 U 1.2E-07 U 3E-07 U 3.8E-07 U 3.4E-07 U 2.1E-07 U
E1613 OCDD 3268-87-9 mg/kg 7.5E-07 ZJ 1.4E-06 J 1.2E-06 J 2.6E-06 J 2E-06 U 1.8E-06 U 2.1E-06 U 9.3E-07 U
E1613 OCDF 39001-02-0 mg/kg 3.5E-07 U 3.6E-07 U 3.6E-07 U 5.6E-07 J 9.6E-07 U 1.4E-06 J 1.2E-06 U 6.5E-07 U
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg 9.79E-06 1.32E-05 1.41E-05 1.51E-05 8.74E-06 8.66E-06 4.77E-06 1.67E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR1 LPR1 LPR1 LPR2 LPR3 LPR3 LPR3 LPR3

LPR1-ARFT-COMP01 LPR1-ARFT-COMP02 LPR1-ARFT-IND085 LPR2-ARFT-COMP04 LPR3-ARFT-COMP05 LPR3-ARFT-COMP06 LPR3-ARFT-COMP20 LPR3-ARFT-IND005
9/1/2009 9/2/2009 9/5/2009 9/2/2009 8/11/2009 8/11/2009 8/11/2009 8/11/2009

N N N N N N N N
Method Analyte CAS Unit

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg 4.6E-07 5.5E-07 4.2E-07 ZJ 9.7E-07 1.3E-06 1.6E-06 ZJ 8.1E-07 U 1.2E-06 
E1613 Total HpCDF HPCDF mg/kg 7.3E-07 9.4E-07 8.3E-07 8.8E-07 1.1E-06 1.1E-06 5.6E-07 1.3E-06 
E1613 Total HxCDD HXCDD mg/kg 1.1E-06 7.9E-07 1.1E-06 ZJ 1.8E-06 ZJ 1.1E-06 ZJ 7.1E-07 U 6.9E-07 U 2.4E-06 J
E1613 Total HxCDF HXCDF mg/kg 2.5E-06 2.7E-06 ZJ 3.1E-06 ZJ 2.7E-06 ZJ 1.8E-06 1.3E-06 6.4E-07 2.4E-06 ZJ
E1613 Total PeCDD PECDD mg/kg 4.2E-07 5.1E-07 ZJ 4.9E-07 ZJ 4.6E-07 ZJ 5.2E-07 ZJ 6E-07 U 5.1E-07 U 3.2E-07 U
E1613 Total PeCDF PECDF mg/kg 6.2E-07 9.1E-07 7.9E-07 ZJ 5.1E-07 3.1E-07 U 4.3E-07 U 2.8E-07 U 8.9E-07 ZJ
E1613 Total TCDD TCDD mg/kg 8.8E-06 1.2E-05 1.3E-05 1.4E-05 7.9E-06 8.5E-06 4.7E-06 1.6E-05 
E1613 Total TCDF TCDF mg/kg 1.4E-07 U 1.4E-07 U 1.7E-07 U 1.2E-07 U 3E-07 U 2.7E-06 ZJ 5.5E-07 2.3E-06 ZJ
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR3 LPR3 LPR4 LPR4 LPR4 LPR4 LPR4 LPR4

LPR3-ARFT-IND010 LPR3-ARFT-IND014 LPR4-ARFT-COMP07 LPR4-ARFT-COMP08 LPR4-ARFT-IND022 LPR4-ARFT-IND026 LPR4-ARFT-IND034 LPR4-ARFT-IND044
8/12/2009 8/12/2009 8/19/2009 8/20/2009 8/18/2009 8/18/2009 8/19/2009 8/20/2009

N N N N N N N N

0.002 UJ 0.001 UJ 0.002 UJ 0.001 UJ 0.001 UJ 0.002 UJ 0.001 UJ 0.001 UJ
0.002 UJ 0.001 UJ 0.002 UJ 0.001 UJ 0.001 UJ 0.002 UJ 0.001 UJ 0.001 UJ
0.002 U 0.001 U 0.002 U 0.001 U 0.001 U 0.002 U 0.001 U 0.001 U
0.002 UJ 0.00039 J 0.00035 J 0.00049 J 0.001 UJ 0.002 UJ 0.00036 NJ 0.001 UJ

0.003 U 0.0057 0.0012 UJ 0.0042 UJ 0.0057 J 0.0032 J 0.0046 J 0.0038 J
0.005 UJ 0.004 UJ 0.0014 UJ 0.0061 UJ 0.0023 UJ 0.0007 UJ 0.0011 J 0.00091 J
0.0064 UJ 0.0094 UJ 0.0034 UJ 0.0091 UJ 0.004 UJ 0.0014 J 0.00051 UJ 0.00096 UJ
0.041 J 0.087 UJ 0.038 J 0.053 J 0.089 J 0.11 J 0.04 J 0.078 J
0.11 0.19 0.12 J 0.11 J 0.16 J 0.23 J 0.13 J 0.15 J
0.0065 UJ 0.01 UJ 0.011 J 0.0053 UJ 0.012 J 0.011 J 0.0051 J 0.014 J
1.3E-05 U 5.9E-05 U 1E-05 UJ 2.1E-05 UJ 3.8E-05 UJ 8.4E-05 UJ 3.4E-05 J 2.1E-05 UJ
0.00013 U 0.0001 J 0.00013 UJ 0.00021 UJ 0.00017 UJ 0.00013 UJ 0.00011 UJ 0.00011 UJ
0.00016 U 0.00023 J 0.00017 UJ 0.00023 J 0.00026 UJ 0.00014 UJ 0.00022 J 7.6E-05 UJ
0.02 0.04 0.019 J 0.027 J 0.055 J 0.077 J 0.038 J 0.053 J
0.013 0.023 0.013 J 0.029 J 0.02 J 0.02 J 0.017 J 0.028 J
7.9E-05 U 8.5E-05 U 0.00016 UJ 0.00019 UJ 0.00025 UJ 0.00013 UJ 6.4E-05 UJ 6.9E-05 UJ
0.021 0.036 0.018 J 0.023 J 0.055 J 0.1 J 0.022 J 0.053 J
0.0018 U 0.00067 U 0.00065 UJ 0.0016 UJ 0.0018 UJ 0.0011 UJ 0.0037 UJ 0.0004 UJ
0.003 U 0.00072 U 0.0033 UJ 0.0043 UJ 0.0026 UJ 0.0038 UJ 0.0017 UJ 0.0013 UJ
0.00015 U 0.00025 U 0.00047 J 0.00041 J 0.00032 UJ 0.00012 UJ 0.00024 UJ 0.00063 J
0.00028 U 0.00049 U 0.00067 UJ 0.00067 UJ 0.00072 UJ 0.00063 UJ 0.00061 UJ 0.00046 UJ
0.00023 U 0.00049 J 0.00043 UJ 0.00058 UJ 0.0018 UJ 0.00017 UJ 0.0009 UJ 0.0006 UJ
0.00082 U 0.00077 U 0.00056 UJ 0.0039 UJ 0.00077 UJ 0.0014 UJ 0.00066 UJ 0.00032 UJ
0.00012 J 0.00018 J 0.0002 J 0.00023 J 0.00051 J 0.00029 UJ 0.00026 J 0.00041 J
0.0048 J 0.01 J 0.0047 J 0.012 J 0.02 J 0.018 UJ 0.0096 J 0.011 J
2E-05 J 5.7E-05 J 1.3E-05 UJ 6E-06 UJ 1.3E-05 UJ 4.8E-05 UJ 3.1E-06 UJ 2.4E-05 UJ
0.01 0.018 0.0067 J 0.012 J 0.016 J 0.027 J 0.014 J 0.023 J
0.0042 0.011 U 0.0028 J 0.0069 J 0.0076 J 0.011 J 0.0037 J 0.0067 J
0.00022 U 0.00046 U 0.00068 UJ 0.0016 UJ 0.0011 UJ 0.00023 UJ 0.0016 UJ 0.0011 UJ
0.037 J 0.071 J 0.02 J 0.045 J 0.028 J 0.068 J 0.053 J 0.088 J
0.151 0.19 0.169 0.163 0.261 0.351 0.175 0.242 
0.0048 U 0.009 0.0053 J 0.015 J 0.019 J 0.0081 J 0.012 J 0.012 J

0.009 U 0.008 U 0.009 U 0.009 U 0.008 U 0.01 U 0.009 U 0.01 U
0.13 0.3 0.099 0.12 0.13 0.13 0.054 0.099 
0.53 0.72 0.46 0.29 0.59 0.4 0.32 0.46 
0.52 J 0.64 J 0.52 J 0.36 J 0.61 J 0.47 J 0.34 J 0.54 J
0.01 0.08 0 0 0 0 0 0 
245 184 333 279 262 214 242 208 
0.05 J 0.02 UJ 0.02 UJ 0.05 J 0.02 UJ 0.12 J 0.06 J 0.06 J

6.4 J 6.9 J 2.6 J 2.2 J 3 J 1.8 J 2.2 J 2.1 J
243 234 236 239 236 202 242 232 
3370 3390 3420 3200 3320 2600 3700 3290 
741 668 825 752 720 499 627 539 
0.02 U 0.03 U 0.02 U 0.02 U 0.03 U 0.02 U 0.02 U 0.03 U
0.02 J 0.03 J 0.03 J 0.03 J 0.02 U 0.03 J 0.02 U 0.02 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR3 LPR3 LPR4 LPR4 LPR4 LPR4 LPR4 LPR4

LPR3-ARFT-IND010 LPR3-ARFT-IND014 LPR4-ARFT-COMP07 LPR4-ARFT-COMP08 LPR4-ARFT-IND022 LPR4-ARFT-IND026 LPR4-ARFT-IND034 LPR4-ARFT-IND044
8/12/2009 8/12/2009 8/19/2009 8/20/2009 8/18/2009 8/18/2009 8/19/2009 8/20/2009

N N N N N N N N

0.31 J 0.31 J 0.12 J 0.11 U 0.13 U 0.12 U 0.11 U 0.58 
0.005 UJ 0.006 J 0.004 UJ 0.005 UJ 0.006 UJ 0.005 UJ 0.005 UJ 0.006 UJ
0.13 0.3 0.099 J 0.12 J 0.13 J 0.13 J 0.054 J 0.099 J
0.029 J 0.032 J 0.028 J 0.027 J 0.025 J 0.043 J 0.027 J 0.023 J
0.001 U 0.0012 J 0.0009 U 0.001 U 0.0012 U 0.0011 U 0.001 U 0.0012 U
0.001 U 0.002 J 0.001 U 0.001 U 0.001 U 0.001 U 0.001 J 0.001 U
0.02 J 0.014 J 0.01 J 0.017 J 0.0006 UJ 0.013 J 0.006 J 0.014 J
0.24 J 0.2 J 0.24 J 0.25 J 0.23 J 0.15 J 0.25 J 0.21 J
0.027 J 0.028 J 0.02 J 0.046 J 0.024 J 0.025 J 0.038 J 0.031 J
0.27 J 0.23 J 0.25 J 0.2 J 0.24 J 0.25 J 0.24 J 0.26 J
0.095 J 0.093 J 0.05 J 0.085 J 0.079 J 0.14 J 0.088 J 0.088 J
0.005 U 0.006 U 0.004 U 0.005 U 0.006 U 0.005 U 0.005 U 0.006 U
0.0005 UJ 0.0063 J 0.0004 UJ 0.0005 UJ 0.0006 UJ 0.0005 UJ 0.0005 UJ 0.0006 UJ
21.1 J 23.8 J 20.7 J 14.9 J 19.8 J 17.5 J 16.7 J 20.4 J
0.51 0.44 0.52 0.46 0.45 0.42 2.8 0.51 

0.0016 UJ 0.0027 UJ 0.0035 UJ 0.0091 J 0.0041 J 0.0053 J 0.0053 J 0.0049 J
0.0011 J 0.0013 UJ 0.0013 J 0.0035 J 0.0022 UJ 0.0022 J 0.0016 J 0.0021 UJ
0.0014 UJ 0.0019 UJ 0.0015 UJ 0.002 UJ 0.0019 UJ 0.002 UJ 0.0014 UJ 0.0016 UJ
0.0055 J 0.0028 UJ 0.0029 UJ 0.0056 J 0.0023 UJ 0.0017 UJ 0.0024 UJ 0.003 UJ
0.0015 UJ 0.0026 UJ 0.0034 UJ 0.0087 J 0.0039 J 0.0064 J 0.0028 J 0.0053 J
0.013 J 0.043 J 0.02 J 0.037 J 0.018 J 0.018 J 0.019 J 0.02 J
0.0018 UJ 0.0026 UJ 0.01 J 0.0032 UJ 0.0044 UJ 0.0043 UJ 0.0049 UJ 0.004 UJ
0.001 UJ 0.0015 UJ 0.0016 UJ 0.00099 UJ 0.0012 UJ 0.0013 UJ 0.0012 UJ 0.0016 UJ
0.0017 UJ 0.0019 UJ 0.0013 UJ 0.0009 UJ 0.0011 UJ 0.0014 UJ 0.0012 UJ 0.0012 UJ
0.00062 UJ 0.00064 UJ 0.0008 UJ 0.00067 UJ 0.00065 UJ 0.00083 UJ 0.00058 UJ 0.00093 UJ
0.00053 UJ 0.00055 UJ 0.00068 UJ 0.00057 UJ 0.00056 UJ 0.00071 UJ 0.0005 UJ 0.00079 UJ
0.00043 UJ 0.00069 UJ 0.00044 UJ 0.00049 UJ 0.0005 UJ 0.00047 UJ 0.00049 UJ 0.00067 UJ
0.00049 UJ 0.0005 UJ 0.00045 UJ 0.0004 UJ 0.00042 UJ 0.00054 UJ 0.00039 UJ 0.0006 UJ
0.00044 UJ 0.00043 UJ 0.0004 UJ 0.00034 UJ 0.00037 UJ 0.00046 UJ 0.00032 UJ 0.00048 UJ
0.0019 UJ 0.002 UJ 0.0015 UJ 0.0014 J 0.0012 UJ 0.0014 UJ 0.0014 UJ 0.0012 UJ
0.00058 UJ 0.00062 UJ 0.00052 UJ 0.00046 UJ 0.00051 UJ 0.00062 UJ 0.0006 UJ 0.00067 UJ
0.0004 J 0.0011 J 0.00037 J 0.00099 J 0.00042 J 0.00076 J 0.00049 J 0.00057 J
0.0047 J 0.013 J 0.0081 J 0.014 J 0.008 J 0.014 J 0.0082 J 0.01 J
0.0016 UJ 0.0023 UJ 0.0035 UJ 0.0015 UJ 0.0018 UJ 0.0015 UJ 0.0018 UJ 0.0024 UJ
0.00045 UJ 0.00071 UJ 0.00045 UJ 0.00054 UJ 0.00051 UJ 0.00051 UJ 0.00056 UJ 0.00076 UJ
0.0029 UJ 0.0036 UJ 0.0026 UJ 0.0027 UJ 0.0023 UJ 0.0036 UJ 0.0024 UJ 0.0024 UJ
0.00075 UJ 0.00078 UJ 0.00081 UJ 0.00069 UJ 0.00075 UJ 0.00097 UJ 0.00061 UJ 0.001 UJ
0.0048 J 0.0096 J 0.0013 UJ 0.0097 J 0.0059 J 0.009 J 0.0052 J 0.0072 J
0.0025 J 0.006 J 0.0035 J 0.0065 J 0.0046 J 0.0086 J 0.0052 J 0.005 J
0.00084 U 0.00089 U 0.00096 U 0.00086 U 0.0009 U 0.00088 U 0.00091 U 0.00095 U
0.00048 J 0.0011 J 0.00059 J 0.0011 J 0.00091 J 0.00099 J 0.00064 J 0.00085 J
0.0011 0.0027 0.00091 J 0.0025 0.0014 0.0018 0.0014 0.001 
0.0013 0.0028 0.0011 0.0025 0.0016 0.0025 0.0015 0.0015 
0.0008 J 0.0019 0.00091 J 0.0022 0.0017 0.0024 0.001 0.0014 
0.00084 U 0.00089 U 0.00096 U 0.00086 U 0.0009 U 0.00088 U 0.00091 U 0.00095 U
0.00059 J 0.001 J 0.00055 J 0.001 J 0.00091 J 0.0012 J 0.00085 J 0.00089 J
0.0012 0.0027 0.0011 0.0024 0.0014 0.0023 0.0013 0.0015 
0.0033 0.0074 0.0023 J 0.0097 0.0033 0.0038 0.0034 0.0035 
0.0015 0.0026 0.00099 0.002 0.0022 0.003 0.0016 0.0022 
0.00084 U 0.00089 U 0.00096 U 0.00086 U 0.0009 U 0.00088 U 0.00091 U 0.00095 U
0.00092 J 0.0016 J 0.00075 J 0.0014 J 0.0014 J 0.0017 J 0.0011 J 0.0015 J
0.00084 U 0.00089 U 0.00096 U 0.00086 U 0.0009 U 0.00088 U 0.00091 U 0.00095 U
0.0028 0.0066 0.0025 J 0.0074 0.0034 0.0041 0.0031 0.0035 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR3 LPR3 LPR4 LPR4 LPR4 LPR4 LPR4 LPR4

LPR3-ARFT-IND010 LPR3-ARFT-IND014 LPR4-ARFT-COMP07 LPR4-ARFT-COMP08 LPR4-ARFT-IND022 LPR4-ARFT-IND026 LPR4-ARFT-IND034 LPR4-ARFT-IND044
8/12/2009 8/12/2009 8/19/2009 8/20/2009 8/18/2009 8/18/2009 8/19/2009 8/20/2009

N N N N N N N N

0.0023 0.0062 0.0031 0.01 0.0073 0.0082 0.0033 0.0056 
0.00084 U 0.00089 U 0.00096 U 0.00086 U 0.0009 U 0.00088 U 0.00091 U 0.00095 U
0.002 J 0.0047 J 0.0022 J 0.0055 J 0.0043 J 0.005 J 0.0026 J 0.0043 J
0.0022 0.0049 0.0022 J 0.005 0.0031 0.0038 0.0029 0.0031 
0.00084 U 0.00089 U 0.00096 U 0.00086 U 0.0009 U 0.00088 U 0.00091 U 0.00095 U

2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
7.8 UJ 7.6 UJ 7.1 UJ 6.7 U 6.8 UJ 7.5 UJ 6.9 UJ 7.7 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
7.8 U 7.6 U 7.1 U 6.7 U 6.8 U 7.5 U 6.9 U 7.7 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
3.9 U 3.8 U 3.5 U 3.3 U 3.4 U 3.7 U 3.4 U 3.8 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
3.9 UJ 3.8 UJ 3.5 UJ 3.3 UJ 3.4 UJ 3.7 UJ 3.4 UJ 3.8 UJ
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR3 LPR3 LPR4 LPR4 LPR4 LPR4 LPR4 LPR4

LPR3-ARFT-IND010 LPR3-ARFT-IND014 LPR4-ARFT-COMP07 LPR4-ARFT-COMP08 LPR4-ARFT-IND022 LPR4-ARFT-IND026 LPR4-ARFT-IND034 LPR4-ARFT-IND044
8/12/2009 8/12/2009 8/19/2009 8/20/2009 8/18/2009 8/18/2009 8/19/2009 8/20/2009

N N N N N N N N

2 UJ 1.9 UJ 1.8 UJ 1.7 UJ 1.7 UJ 1.9 UJ 1.7 UJ 1.9 UJ
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
7.8 U 7.6 U 7.1 U 6.7 U 6.8 U 7.5 U 6.9 U 7.7 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U
2 U 1.9 U 1.8 U 1.7 U 1.7 U 1.9 U 1.7 U 1.9 U

6.3E-06 1.3E-05 J 7.1E-06 ZJ 2.1E-05 1.2E-05 1.7E-05 1.1E-05 1.2E-05 
8.5E-06 U 1.4E-05 J 1.1E-05 U 1.3E-05 J 1.4E-05 U 6.1E-06 J 1.8E-05 U 7E-06 U
        
        
2.2E-05 1.4E-05 U 6.1E-05 6.3E-06 U 0.00044 4.3E-05 0.00019 0.00018 
8.9E-06 U 1.3E-05 U 6.6E-06 5.3E-05 0.00019 1.9E-05 6.3E-05 4.6E-05 
6.6E-06 U 6.4E-06 U 2.4E-06 U 1.9E-06 U 8.3E-06 U 4.1E-06 U 4.8E-06 U 2.2E-06 U
0.019 J 0.036 J 0.023 J 0.036 J 0.03 J 0.046 J 0.014 J 0.041 J
8.2E-06 U 1.2E-05 U 4.3E-06 U 4.9E-06 U 8.1E-05 U 1.2E-05 U 4.6E-06 U 5.1E-06 U
0.00038 0.0006 0.00019 0.00094 0.0018 0.0014 0.00061 0.00074 
3.1E-05 ZJ 1.3E-05 U 2.4E-05 0.00011 0.00036 0.00016 0.00011 0.00015 
        
7E-06 UJ 5.6E-05 J 1E-05 UJ 8.1E-05 J 3.7E-05 J 4.9E-05 J 1.5E-05 UJ 5.9E-05 
0.015 J 0.023 J 0.025 J 0.063 J 0.059 J 0.071 J 0.023 J 0.055 J
8.6E-05 0.00015 0.00012 5.4E-06 U 0.00014 0.00017 7.8E-05 5.8E-06 U
7.8E-06 U 1.2E-05 U 3.9E-06 U 4.4E-06 U 7.9E-05 U 1.2E-05 U 4.2E-06 U 4.5E-06 U
        
0.00083 0.0022 J 0.0011 0.0023 0.0019 0.0025 0.00082 0.0019 
8E-06 U 1.2E-05 U 3.4E-06 U 3.9E-06 U 8.3E-05 U 1.2E-05 U 3.7E-06 U 0.0026 
        
0.0019 0.0024 J 0.0021 0.0037 0.0035 0.0055 0.0011 0.0047 
0.044 J 0.093 J 0.056 J 0.099 J 0.083 J 0.11 J 0.038 J 0.093 J
        
1.6E-05 U 1.6E-05 J 3.1E-05 U 2.1E-05 J 2.2E-05 U 1E-05 J 1.4E-05 J 1.7E-05 J
0.00019 0.00038 0.0002 0.00059 0.0004 0.00046 0.00016 0.00033 
5.4E-05 0.00013 7.8E-05 0.00022 0.00012 0.00014 5.2E-05 0.00011 
9.5E-06 U 1.3E-05 U 5.2E-06 U 0.00034 0.00039 0.00028 0.00026 7E-06 U
0.0006 0.0016 J 0.00072 0.0014 0.0015 0.0018 0.00063 0.0014 
        
        
1.2E-05 U 1.1E-05 U 1.8E-05 U 2.3E-05 U 7.6E-05 8.3E-05 2E-05 U 1.6E-05 U
9.2E-06 U 1.2E-05 U 5.5E-06 U 6.3E-06 U 8.6E-05 U 1.3E-05 U 6.7E-06 U 6.5E-06 U
0.0079 0.014 0.014 J 0.039 J 0.017 J 0.018 J 0.0068 J 0.016 J
0.061 J 0.1 J 0.13 J 0.44 J 0.13 J 0.13 J 0.06 J 0.14 J
        
0.0023 0.0031 0.0052 0.018 J 0.0063 0.0073 0.0024 0.0073 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR3 LPR3 LPR4 LPR4 LPR4 LPR4 LPR4 LPR4

LPR3-ARFT-IND010 LPR3-ARFT-IND014 LPR4-ARFT-COMP07 LPR4-ARFT-COMP08 LPR4-ARFT-IND022 LPR4-ARFT-IND026 LPR4-ARFT-IND034 LPR4-ARFT-IND044
8/12/2009 8/12/2009 8/19/2009 8/20/2009 8/18/2009 8/18/2009 8/19/2009 8/20/2009

N N N N N N N N

2.7E-05 5E-05 J 4E-06 U 0.00035 0.00031 8.4E-05 0.00011 8.6E-05 
0.0012 0.0022 J 0.0024 0.013 J 0.012 J 0.0061 0.0034 0.0066 
0.0018 0.0026 J 0.003 0.009 J 0.0031 0.0034 0.0015 0.0038 
0.00036 0.00062 J 0.0017 0.0061 0.0036 0.0023 0.0014 0.0026 
0.0014 0.0028 J 0.0027 0.022 J 0.018 J 0.0091 0.0056 0.0098 
0.00032 0.00085 J 0.00064 J 0.0038 J 0.0045 0.0019 0.0016 J 0.0019 J
0.0015 0.0038 0.0027 0.005 0.004 0.0037 0.0019 0.004 
        
0.00097 0.0019 J 0.0016 0.0033 0.0022 0.0019 0.00097 0.0023 
1.3E-05 U 1.4E-05 U 2.4E-05 U 1.9E-05 U 1.8E-05 U 7.6E-06 U 2.4E-05 U 1.6E-05 U
        
0.0037 0.0057 0.013 J 0.072 J 0.016 J 0.016 J 0.0059 0.016 J
1.1E-05 U 8.1E-06 U 4.8E-06 U 3E-06 U 1.2E-05 U 4.6E-06 U 5.5E-06 U 4.3E-06 U
9.2E-06 U 7E-06 U 4.2E-06 U 2.7E-06 U 1E-05 U 4E-06 U 4.8E-06 U 3.7E-06 U
8.8E-05 0.0002 J 0.0001 0.0023 0.0013 0.0003 0.00044 0.0004 
7.5E-06 U 6.1E-06 U 3.3E-06 UJ 2.7E-06 UJ 7.1E-06 U 3.5E-06 U 4E-06 UJ 2.3E-06 UJ
0.016 J 0.023 J 0.026 J 0.086 J 0.026 J 0.029 J 0.012 J 0.032 J
0.0094 0.014 0.025 J 0.14 J 0.057 J 0.038 J 0.019 J 0.041 J
0.00023 0.00047 J 0.00039 0.00084 0.00059 0.00045 0.00025 0.00054 
        
5.3E-05 J 8.1E-05 J 4.6E-05 J 0.00012 J 7.4E-05 J 0.00011 7.1E-05 J 0.00012 J
7.7E-06 U 6.3E-06 U 3.3E-06 UJ 2.6E-06 UJ 5E-05 3.6E-06 U 3.9E-06 UJ 2.3E-06 UJ
        
6.4E-06 U 5.2E-06 U 2.9E-06 UJ 2.3E-06 UJ 5.4E-05 3E-06 U 3.4E-06 UJ 2E-06 UJ
0.11 J 0.19 J 0.19 J 0.65 J 0.2 J 0.2 J 0.094 J 0.21 J
0.0011 0.0026 J 0.0024 0.004 0.0032 0.002 0.0015 0.0028 
0.00068 0.0014 0.0011 J 0.0015 J 0.0012 0.0014 0.00057 J 0.001 J
0.0071 0.015 0.012 J 0.04 J 0.013 0.016 0.0062 J 0.015 
        
0.007 0.012 J 0.012 J 0.035 J 0.012 J 0.013 J 0.0052 0.014 J
1.2E-05 U 1.3E-05 U 0.00027 J 0.0025 J 1.7E-05 U 1E-05 U 0.0002 J 0.00043 
5.8E-05 0.00014 6.8E-05 0.00016 8.2E-05 0.00012 9.1E-05 0.00014 
8.2E-06 U 6.3E-06 U 3.6E-06 U 2.3E-06 U 9E-06 U 3.6E-06 U 4.1E-06 U 3.2E-06 U
6.9E-06 U 5.3E-06 U 3.4E-06 U 2.1E-06 U 7.6E-06 U 3E-06 U 3.9E-06 U 2.8E-06 U
0.00013 0.00025 ZJ 9.8E-05 ZJ 0.00039 J 0.00034 0.00042 0.00013 ZJ 0.00025 
        
0.0015 0.002 J 0.0035 0.019 J 0.0054 0.006 0.0017 0.0057 
5.6E-05 7.7E-05 J 3.6E-06 U 0.00019 0.00011 0.00011 4.1E-06 U 3E-06 U
        
0.0033 0.0058 0.0052 J 0.016 J 0.0059 0.0067 0.0027 J 0.006 
        
2E-05 U 2.7E-05 U 4E-05 U 6.8E-05 U 3.5E-05 U 2E-05 U 2.9E-05 U 3.7E-05 U
9.1E-05 0.00028 0.00011 0.00034 0.00019 0.0002 0.00023 0.00029 
0.016 J 0.03 J 0.044 J 0.22 J 0.045 J 0.034 J 0.019 J 0.033 J
0.0047 0.0081 0.012 0.044 J 0.011 0.0094 0.0049 0.0096 
0.0036 0.0055 0.0086 J 0.033 J 0.0081 J 0.0071 0.0036 0.0074 
        
0.0022 0.0039 0.0065 0.049 J 0.019 J 0.013 J 0.005 0.011 J
0.00085 0.0015 J 0.002 4.5E-05 U 0.0019 0.0019 0.00082 0.0019 
7.3E-05 0.00017 J 0.00013 0.0019 0.0014 0.0003 0.00037 0.00038 
0.0073 0.01 J 0.021 J 0.11 J 0.023 J 0.023 J 0.0074 0.02 J
0.0061 0.0092 J 0.014 J 0.058 J 0.012 J 0.012 J 0.0051 0.011 J
0.00034 0.00081 J 0.0014 0.011 J 0.0078 0.0036 0.0021 0.0034 
0.00034 0.0011 0.00037 0.0011 0.00086 0.00066 0.00081 0.0011 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR3 LPR3 LPR4 LPR4 LPR4 LPR4 LPR4 LPR4

LPR3-ARFT-IND010 LPR3-ARFT-IND014 LPR4-ARFT-COMP07 LPR4-ARFT-COMP08 LPR4-ARFT-IND022 LPR4-ARFT-IND026 LPR4-ARFT-IND034 LPR4-ARFT-IND044
8/12/2009 8/12/2009 8/19/2009 8/20/2009 8/18/2009 8/18/2009 8/19/2009 8/20/2009

N N N N N N N N

0.071 J 0.13 J 0.16 J 0.6 J 0.15 J 0.13 J 0.067 J 0.14 J
0.00018 0.00031 J 0.00043 0.00079 0.00036 0.00034 0.0002 0.00036 
0.00011 0.00021 J 0.00062 3.9E-05 U 0.00034 0.00023 0.00028 1.6E-05 U
0.013 J 0.023 J 0.035 J 0.12 J 0.029 J 0.025 J 0.015 J 0.028 J
0.00014 0.00023 J 0.00024 0.00027 0.00024 0.00031 0.00012 0.00023 
1.3E-05 U 1.8E-05 U 2.5E-05 U 5E-05 U 1.8E-05 U 1.4E-05 U 2.2E-05 U 2.2E-05 U
6.1E-06 U 4.7E-06 U 2E-06 U 2.5E-06 U 7.6E-06 U 3.1E-06 U 3.6E-06 U 1.7E-06 U
0.037 J 0.059 J 0.088 J 0.28 J 0.076 J 0.075 J 0.036 J 0.078 J
7.3E-05 ZJ 0.0002 J 0.00014 0.0004 0.00025 0.0002 8.9E-05 0.00016 
0.00089 0.0015 J 0.002 0.009 J 0.0018 0.0015 0.00083 0.0015 
8.4E-05 0.00031 0.0001 0.00035 0.00018 0.00018 0.00021 0.00023 
0.0048 0.008 0.011 J 0.05 J 0.0097 J 0.0084 J 0.0044 0.0082 J
0.00096 0.0016 J 0.0024 0.0093 J 0.0021 0.0019 0.001 0.0019 
9.8E-06 U 1.3E-05 U 1.9E-05 U 3.8E-05 U 1.3E-05 U 1E-05 U 1.7E-05 U 1.5E-05 U
        
0.0076 0.012 J 0.022 J 0.092 J 0.021 J 0.014 J 0.01 J 0.016 J
0.0022 0.0035 0.0071 0.032 J 0.0072 0.0047 0.0031 0.0049 
0.0053 0.0088 J 0.012 J 0.062 J 0.013 J 0.0099 J 0.0061 0.01 J
0.00047 0.00078 0.0011 0.0051 0.0011 0.00088 0.0005 0.00094 
0.011 0.017 J 0.025 J 0.12 J 0.028 J 0.023 J 0.013 0.022 J
        
2.5E-06 U 2.8E-06 U 3.2E-06 U 2.7E-06 U 3.7E-06 U 1.8E-06 U 4.9E-06 U 2.8E-06 U
0.0046 0.0094 J 0.0044 0.0096 0.014 J 0.011 J 0.0089 0.0073 
4.6E-05 5.6E-05 J 2.1E-06 U 0.0014 0.00083 0.00022 0.00017 0.00021 
0.0014 0.0024 J 0.0028 0.015 J 0.0033 0.003 0.0014 0.0029 
0.0032 0.005 0.0064 0.023 J 0.0076 0.0072 0.003 0.0066 
0.0071 0.011 J 0.016 J 0.075 J 0.018 J 0.014 J 0.008 J 0.014 J
7.4E-06 ZJ 5.9E-06 U 2.3E-06 U 4.1E-05 ZJ 2.3E-05 2.2E-05 3.6E-06 U 2.6E-06 U
0.00024 0.00039 J 0.001 0.0046 0.0011 0.00058 0.0005 0.00067 
0.0026 0.0039 0.0071 0.018 J 0.0096 J 0.0067 0.0037 0.0057 
0.00041 0.00061 J 0.00091 0.0029 0.0013 0.00098 0.00044 0.00083 
0.0012 0.0018 J 0.0022 0.0045 0.0043 0.0033 0.0013 0.0023 
7.5E-05 0.0002 J 0.00013 7.7E-06 U 0.00025 J 0.00014 J 0.00025 5.7E-06 U
0.00027 0.00094 J 0.00039 0.0012 0.0012 J 0.00053 J 0.0011 0.00096 
7.2E-06 U 1E-05 UJ 1.3E-05 U 8.6E-06 U 1E-05 UJ 6E-06 UJ 1.9E-05 U 6.1E-06 U
9.7E-06 2.1E-05 7.4E-06 2.1E-05 ZJ 1.7E-05 ZJ 1.6E-05 2.7E-05 2.7E-05 
5.8E-05 0.00016 J 7.3E-05 0.00021 0.00017 J 9.8E-05 J 0.00017 0.00016 
0.0005 0.00074 J 0.00054 0.0011 0.002 J 0.00093 J 0.0011 0.00097 
3.2E-05 0.00011 3.4E-05 9.4E-05 7.2E-05 6.2E-05 6.5E-05 9.2E-05 
        
        
2.9E-06 U 3.4E-06 U 3.9E-06 U 4.5E-06 4.5E-06 U 2.2E-06 U 5.9E-06 U 3.5E-06 U
        
0.0017 0.0022 J 0.0017 0.0037 0.0057 J 0.003 J 0.0032 0.0033 
0.00019 0.00073 0.0002 0.00061 0.00072 0.00039 0.00057 0.00061 
        
6.4E-06 U 3.7E-05 J 1.6E-05 2.9E-05 5E-05 J 1.6E-05 J 4.5E-05 2.1E-05 
6.6E-06 U 9.7E-06 UJ 1.4E-05 U 9.4E-06 U 9.6E-06 UJ 5.7E-06 UJ 2.1E-05 U 7.2E-06 U
5.8E-06 U 8.4E-06 UJ 1.1E-05 U 7.7E-06 U 8.4E-06 UJ 5E-06 UJ 1.7E-05 U 5.7E-06 U
8.2E-06 U 1.2E-05 UJ 0.00015 0.00037 1.2E-05 UJ 7.1E-06 UJ 0.00016 ZJ 9.4E-06 U
7E-06 U 1E-05 UJ 1.4E-05 U 3.6E-05 1E-05 UJ 5.9E-06 UJ 2.1E-05 U 7.1E-06 U
6.7E-06 U 9.6E-06 UJ 1.3E-05 U 8.8E-06 U 9.6E-06 UJ 5.7E-06 UJ 2E-05 U 6.4E-06 U
8.1E-05 J 0.00027 J 9.9E-05 J 0.00031 J 0.00013 J 0.00021 0.00016 ZJ 0.00023 J
0.00043 0.0017 J 0.00045 0.0014 0.0026 0.00098 0.0014 0.0016 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR3 LPR3 LPR4 LPR4 LPR4 LPR4 LPR4 LPR4

LPR3-ARFT-IND010 LPR3-ARFT-IND014 LPR4-ARFT-COMP07 LPR4-ARFT-COMP08 LPR4-ARFT-IND022 LPR4-ARFT-IND026 LPR4-ARFT-IND034 LPR4-ARFT-IND044
8/12/2009 8/12/2009 8/19/2009 8/20/2009 8/18/2009 8/18/2009 8/19/2009 8/20/2009

N N N N N N N N

8.1E-06 U 1.2E-05 U 5.1E-06 U 5E-06 U 1.4E-05 U 6.6E-06 U 6.8E-06 U 5E-06 U
0.0011 0.0044 0.0012 0.0046 0.0077 0.0034 0.0035 0.0036 
9.5E-06 U 1.3E-05 U 4.8E-06 U 0.00014 ZJ 0.00017 7.1E-06 U 0.00015 0.00014 
0.022 0.07 J 0.027 J 0.078 J 0.073 J 0.064 J 0.03 J 0.049 J
0.00015 0.00044 J 0.00013 0.00043 0.00078 0.00031 0.00041 0.00035 
3.7E-05 0.00011 J 4.1E-05 8.4E-05 0.00012 6.1E-05 0.00011 0.0001 
        
3.3E-05 0.00011 J 3.1E-05 0.00014 0.00024 7.1E-05 0.00018 0.00016 
0.0024 0.0094 0.0022 0.012 0.018 J 0.0065 0.0084 0.0061 
1.4E-05 U 1.5E-05 U 2.6E-05 U 2E-05 U 1.9E-05 U 8.1E-06 U 2.5E-05 U 1.8E-05 U
0.00035 0.0011 J 0.00031 0.00097 0.0017 0.00041 0.00093 0.00075 
0.00042 0.0011 J 0.0003 0.00097 0.0019 0.00039 0.0012 0.00077 
0.014 J 0.032 J 0.018 J 0.04 J 0.047 J 0.063 J 0.019 J 0.034 J
        
4.5E-05 0.00011 J 4.2E-05 0.00017 0.00012 5.1E-05 0.00011 8.2E-05 
7.2E-06 U 8E-06 U 1.1E-05 U 1.6E-05 U 1.5E-05 U 9.7E-06 U 1.5E-05 U 1.2E-05 U
5.9E-05 0.00012 J 7E-05 0.0002 0.00027 0.00011 0.00019 0.00027 
7.8E-06 U 8.6E-06 U 1.2E-05 U 3.1E-05 ZJ 7.6E-05 3.1E-05 1.7E-05 U 1.3E-05 U
2.7E-05 5E-05 J 1.1E-05 U 0.00013 0.00013 0.00013 1.5E-05 U 1.2E-05 U
0.0019 0.0049 0.002 0.0048 0.0058 0.006 0.0025 0.0043 
1.1E-05 J 2.1E-05 J 2.5E-05 U 2.5E-05 J 1.3E-05 J 1.7E-05 J 1.4E-05 J 1.4E-05 J
0.002 0.0046 0.0012 0.0034 0.0056 0.0074 0.0019 0.0038 
0.0062 0.014 0.0035 0.012 0.021 0.021 0.0076 0.012 
        
0.00046 0.00062 J 0.00031 0.0011 0.0017 0.0021 0.00065 0.0011 
0.011 J 0.018 J 0.0099 J 0.023 J 0.031 J 0.043 J 0.012 J 0.027 J
        
0.0077 0.023 J 0.0064 0.018 J 0.031 J 0.028 J 0.012 J 0.018 J
6.3E-06 U 7E-06 U 9.5E-06 U 0.00029 1.3E-05 U 8.5E-06 U 8.1E-05 9.5E-06 U
8.9E-05 0.00013 J 4.7E-05 0.00024 0.00042 0.00033 0.00013 0.00018 
        
1.3E-05 U 1.4E-05 U 2.4E-05 U 1.9E-05 U 1.8E-05 U 7.7E-06 U 2.4E-05 U 1.6E-05 U
        
        
8.9E-05 0.00011 J 7E-05 0.00024 0.00045 0.00033 0.00019 0.00026 
6E-06 U 7.8E-06 U 3.3E-06 U 0.00017 0.00018 4.4E-06 U 0.00014 0.00012 
        
        
        
1.7E-05 4.1E-05 1.6E-05 U 2.3E-05 U 3.4E-05 4.1E-05 1.9E-05 U 4E-05 
7.2E-06 U 8.3E-06 U 1.3E-05 U 1.9E-05 U 1.6E-05 U 1E-05 U 1.8E-05 U 1.4E-05 U
4.1E-05 0.00012 J 6E-05 0.00025 0.0003 0.00014 0.00012 0.00017 
3.1E-05 J 7.1E-05 J 4.4E-05 J 9.2E-05 3.8E-05 J 6.5E-05 4.6E-05 J 5.6E-05 
7.2E-06 U 8.3E-06 U 1.2E-05 U 1.7E-05 U 1.6E-05 U 1E-05 U 1.6E-05 U 1.3E-05 U
8.4E-06 U 9.4E-06 U 1.4E-05 U 2E-05 U 1.8E-05 U 1.1E-05 U 1.9E-05 U 1.6E-05 U
0.00027 0.00099 J 0.00034 0.0015 0.0033 0.0012 0.0013 0.0017 
0.00032 0.00066 J 0.0011 0.0017 0.0023 0.002 0.00092 0.0021 
0.00081 0.0023 0.001 0.0025 0.0065 0.0033 0.0023 0.0029 
0.004 0.014 0.008 0.013 0.013 0.014 0.0058 0.011 
0.0037 0.011 0.0065 0.02 0.027 0.015 0.0099 0.015 
        
1.4E-05 U 2E-05 U 6.6E-06 U 7.6E-06 U 0.00013 U 1.9E-05 U 7.3E-06 U 8.6E-06 U
1.1E-05 U 1.6E-05 U 5.4E-06 U 6.2E-06 U 4.1E-05 1.6E-05 U 5.9E-06 U 2.2E-05 
1.4E-05 U 1.1E-05 J 2.4E-05 U 1.9E-05 U 1.9E-05 U 6.5E-06 J 2.4E-05 U 1.6E-05 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR3 LPR3 LPR4 LPR4 LPR4 LPR4 LPR4 LPR4

LPR3-ARFT-IND010 LPR3-ARFT-IND014 LPR4-ARFT-COMP07 LPR4-ARFT-COMP08 LPR4-ARFT-IND022 LPR4-ARFT-IND026 LPR4-ARFT-IND034 LPR4-ARFT-IND044
8/12/2009 8/12/2009 8/19/2009 8/20/2009 8/18/2009 8/18/2009 8/19/2009 8/20/2009

N N N N N N N N

0.011 0.021 0.016 0.099 J 0.057 J 0.044 J 0.019 0.033 J
0.00081 0.0023 0.0013 0.0041 0.0063 0.0036 0.0023 0.0026 
0.0032 0.005 0.0058 0.02 J 0.014 J 0.017 J 0.0048 0.012 J
0.0023 0.0063 0.0039 0.012 0.0063 0.005 0.0026 0.0048 
1.3E-05 U 6.1E-05 ZJ 1.5E-05 ZJ 9.6E-05 0.00031 3.2E-05 0.00013 9.7E-05 
0.0022 0.0061 0.0027 0.0085 J 0.019 J 0.0096 J 0.0068 0.0082 J
1.5E-05 3.3E-05 J 1.4E-05 5E-05 0.00012 2.3E-05 6.8E-05 4.3E-05 
        
9.4E-06 U 1.9E-05 U 4.4E-06 U 5.1E-06 U 0.00012 U 1.8E-05 U 4.8E-06 U 5.4E-06 U
0.015 J 0.048 J 0.024 J 0.048 J 0.045 J 0.042 J 0.017 J 0.04 J
0.001 J 0.0015 J 0.0018 J 0.0019 J 0.0047 J 0.0039 J 0.0012 J 0.0024 
0.657 1.25 1.23 4.34 1.72 1.61 0.733 1.5 
0.581 1.09 1.13 4.14 1.59 1.43 0.67 1.34 
0.472 0.896 0.885 2.99 1.09 1.06 0.482 0.999 
2.27E-06 4.66E-06 3E-06 6.11E-06 1.17E-05 1.38E-05 1.9E-06 4.8E-06 

6.3E-06 1.3E-05 J 7.1E-06 ZJ 2.6E-05 1.2E-05 1.7E-05 1.1E-05 1.2E-05 
0.00021 J 0.00054 J 0.00022 J 0.00066 J 0.00029 J 0.00048 J 0.00035 ZJ 0.00049 J
0.0079 0.016 J 0.0083 0.019 ZJ 0.026 ZJ 0.017 J 0.017 ZJ 0.015 
0.07 J 0.19 J 0.073 J 0.2 ZJ 0.25 J 0.25 J 0.1 J 0.16 J
0.13 ZJ 0.28 ZJ 0.18 ZJ 0.44 J 0.38 J 0.4 J 0.15 J 0.33 J
0.23 J 0.4 ZJ 0.45 ZJ 1.6 J 0.55 J 0.51 J 0.24 ZJ 0.54 J
0.17 ZJ 0.29 J 0.41 J 1.6 J 0.4 J 0.35 J 0.17 J 0.35 J
0.039 ZJ 0.061 J 0.093 J 0.43 ZJ 0.1 J 0.077 J 0.046 J 0.079 J
0.0042 0.0063 J 0.01 0.025 J 0.015 0.011 0.0054 0.0088 

0.0076 U 0.0073 U 0.0078 U 0.0074 U 0.0071 U 0.0072 U 0.0072 U 0.0071 U
0.0076 U 0.0073 U 0.0078 U 0.0074 U 0.0071 U 0.0072 U 0.0072 U 0.0071 U
0.0076 U 0.0073 U 0.0078 U 0.0074 U 0.0071 U 0.0072 U 0.0072 U 0.0071 U
0.0076 U 0.0073 U 0.0078 U 0.0074 U 0.0071 U 0.0072 U 0.0072 U 0.0071 U
0.0076 U 0.0073 U 0.0078 U 0.0074 U 0.0071 U 0.0072 U 0.0072 U 0.0071 U
0.26 J 0.7 J 0.27 J 0.82 J 1 1.3 J 0.45 1.3 J
0.24 0.62 0.6 J 0.64 0.89 0.83 0.3 3.6 
0.0076 U 0.0073 U 0.0078 U 0.0074 U 0.0071 U 0.0072 U 0.0072 U 0.0071 U
0.0076 U 0.0073 U 0.0078 U 0.0074 U 0.0071 U 0.0072 U 0.0072 U 0.0071 U

9.3E-07 J 1.5E-06 J 8.1E-07 U 9.5E-07 U 1.6E-06 J 1.3E-06 U 8.4E-07 U 1.6E-06 J
1E-06 J 1.9E-06 J 3.5E-07 U 1.1E-06 J 1.2E-06 J 1.2E-06 ZJ 7.3E-07 J 1.7E-06 J
4.2E-07 U 4.5E-07 U 5.2E-07 U 5.7E-07 U 9.5E-07 U 9.2E-07 U 6.4E-07 U 7.1E-07 U
4.2E-07 U 4.7E-07 U 5.1E-07 U 7.4E-07 U 1.1E-06 U 6.8E-07 U 7.2E-07 U 6.7E-07 U
1.4E-06 J 2.9E-06 J 6.6E-07 J 2.4E-06 J 1.3E-06 J 2.7E-06 ZJ 7.4E-07 J 1.5E-06 J
1.1E-06 J 1.7E-06 J 5.4E-07 U 1.3E-06 J 1.2E-06 ZJ 2.4E-06 J 9.6E-07 ZJ 2.1E-06 J
5.1E-07 J 8.2E-07 J 3E-07 U 3.9E-07 U 5.6E-07 U 8.9E-07 J 3.6E-07 U 4.3E-07 U
5.1E-07 U 5.6E-07 U 5.8E-07 U 8.2E-07 U 1.1E-06 U 8.2E-07 U 7.7E-07 U 7.2E-07 U
3.5E-07 U 4E-07 U 4.7E-07 U 6.7E-07 U 8.9E-07 U 6.7E-07 U 5.9E-07 U 7.3E-07 U
2E-07 U 2.8E-07 U 2.3E-07 U 4.1E-07 U 7.1E-07 U 4.6E-07 U 3.5E-07 U 3.8E-07 U
3.6E-07 U 4.5E-07 U 4.1E-07 U 5.8E-07 U 8.6E-07 U 6.5E-07 U 5.4E-07 U 6.1E-07 U
2.1E-07 U 2.6E-07 U 3.1E-07 U 4E-07 U 6E-07 U 4.1E-07 U 4E-07 U 4.5E-07 U
4.2E-07 J 6E-07 ZJ 2.1E-07 U 6.7E-07 J 8.3E-07 J 8.8E-07 J 3.3E-07 U 6.2E-07 J
1.1E-05 1.9E-05 J 5.1E-06 1.4E-05 4.1E-05 3.5E-05 1.2E-05 1.7E-05 
2.4E-07 U 2.5E-07 U 2.2E-07 U 3.9E-07 U 5.6E-07 U 3.4E-07 U 2.7E-07 U 3.7E-07 U
1E-06 U 1.2E-06 U 1.4E-06 U 1.7E-06 U 2.6E-06 U 2.5E-06 U 1.2E-06 U 2.7E-06 J
6.4E-07 U 1.5E-06 J 8.4E-07 U 1.2E-06 U 1.7E-06 U 1.3E-06 U 9.3E-07 U 1.2E-06 U
1.14E-05 1.98E-05 5.17E-06 1.46E-05 4.15E-05 3.59E-05 1.22E-05 1.76E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR3 LPR3 LPR4 LPR4 LPR4 LPR4 LPR4 LPR4

LPR3-ARFT-IND010 LPR3-ARFT-IND014 LPR4-ARFT-COMP07 LPR4-ARFT-COMP08 LPR4-ARFT-IND022 LPR4-ARFT-IND026 LPR4-ARFT-IND034 LPR4-ARFT-IND044
8/12/2009 8/12/2009 8/19/2009 8/20/2009 8/18/2009 8/18/2009 8/19/2009 8/20/2009

N N N N N N N N

9.3E-07 1.5E-06 8.1E-07 U 9.5E-07 U 1.6E-06 1.3E-06 U 8.4E-07 U 1.6E-06 
1E-06 2.7E-06 4.2E-07 U 1.1E-06 J 1.2E-06 1.2E-06 ZJ 7.3E-07 J 1.7E-06 J
1.1E-06 J 1.7E-06 J 5.4E-07 U 1.3E-06 J 1.2E-06 ZJ 2.4E-06 J 9.6E-07 ZJ 2.1E-06 J
1.9E-06 3.7E-06 6.6E-07 2.4E-06 1.3E-06 3.6E-06 ZJ 7.4E-07 1.5E-06 
3.6E-07 U 4.5E-07 U 4.1E-07 U 5.8E-07 U 8.6E-07 U 6.5E-07 U 5.4E-07 U 6.1E-07 U
4.2E-07 9.7E-07 ZJ 2.2E-07 U 6.7E-07 J 2.5E-06 ZJ 8.8E-07 3.4E-07 U 6.2E-07 J
1.1E-05 1.9E-05 J 5.1E-06 1.4E-05 4.1E-05 3.5E-05 1.2E-05 1.7E-05 
4.8E-07 ZJ 3.5E-07 ZJ 2.2E-07 U 7.9E-07 ZJ 1.9E-06 ZJ 1.7E-06 ZJ 1.2E-06 ZJ 9.6E-07 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5

LPR5-ARFT-COMP09 LPR5-ARFT-COMP10 LPR5-ARFT-COMP12 LPR5-ARFT-IND021 LPR5-ARFT-IND030 LPR5-ARFT-IND040 LPR5-ARFT-IND048 LPR5-ARFT-IND049
8/18/2009 8/20/2009 8/19/2009 8/18/2009 8/19/2009 8/20/2009 8/21/2009 8/21/2009

N N N N N N N N

0.00099 UJ 0.001 UJ 0.002 UJ 0.001 UJ 0.002 UJ 0.001 UJ 0.001 U 0.00098 UJ
0.00099 UJ 0.001 UJ 0.002 UJ 0.001 UJ 0.002 UJ 0.001 UJ 0.001 UJ 0.00098 UJ
0.00099 U 0.001 U 0.002 U 0.001 U 0.002 U 0.001 U 0.001 U 0.00098 U
0.00099 UJ 0.00053 J 0.002 UJ 0.00014 J 0.002 UJ 0.001 UJ 0.00099 J 0.00098 UJ

0.0063 J 0.0006 J 0.003 J 0.0014 UJ 0.0054 J 0.002 UJ 0.0037 U 0.0032 U
0.0017 UJ 0.00057 UJ 0.0011 UJ 0.00053 UJ 0.0017 UJ 0.0027 UJ 0.0058 UJ 0.0034 UJ
0.0024 UJ 0.0016 UJ 0.0031 UJ 0.00053 UJ 0.0031 UJ 0.0043 UJ 0.0037 UJ 0.0026 UJ
0.033 J 0.013 J 0.043 J 0.039 J 0.047 J 0.045 J 0.052 0.084 
0.077 J 0.038 J 0.095 J 0.093 J 0.12 J 0.15 J 0.12 0.19 
0.0063 J 0.0051 J 0.0068 J 0.0068 J 0.0053 J 0.0052 J 0.0056 J 0.017 J
4.8E-05 UJ 2.6E-05 UJ 1.3E-05 UJ 0.00014 UJ 1.4E-05 UJ 1.4E-05 UJ 5.5E-05 U 8.8E-05 U
9.5E-05 UJ 5E-05 UJ 0.00011 UJ 4.8E-05 UJ 0.00013 UJ 0.00022 UJ 0.00017 U 0.00027 U
0.00019 J 8.9E-05 UJ 0.00012 UJ 0.00022 J 0.00015 UJ 0.00032 UJ 0.00024 U 0.00037 U
0.046 J 0.012 J 0.027 J 0.26 J 0.04 J 0.024 J 0.027 0.043 
0.013 J 0.0051 J 0.013 J 0.0094 J 0.012 J 0.022 J 0.018 0.026 
0.00011 UJ 0.00016 J 0.00012 UJ 0.00018 UJ 0.00014 UJ 0.0003 UJ 0.00023 U 0.00036 U
0.028 J 0.0094 J 0.02 J 0.031 J 0.024 J 0.018 J 0.03 0.032 
0.00075 UJ 0.0006 UJ 0.00061 UJ 0.0011 UJ 0.00093 UJ 0.0012 UJ 0.0018 U 0.0012 U
0.0019 UJ 0.00097 UJ 0.0024 UJ 0.0021 UJ 0.0035 UJ 0.0016 UJ 0.0019 U 0.0033 U
0.00056 J 0.00011 J 0.00024 J 0.00057 UJ 0.00072 J 0.00017 UJ 0.00066 J 0.0003 J
0.00043 UJ 0.00025 UJ 0.00087 UJ 0.0018 UJ 0.00044 UJ 0.0011 UJ 0.00063 U 0.0039 U
0.0015 UJ 9.2E-05 UJ 0.0002 UJ 0.00016 UJ 0.00027 UJ 0.00058 UJ 0.0023 U 0.0031 U
0.00083 UJ 0.00037 UJ 0.00078 UJ 0.00096 UJ 0.001 UJ 0.00097 UJ 0.0013 U 0.00017 U
0.00037 J 0.00014 J 0.0002 UJ 0.00057 J 0.00044 J 0.00028 UJ 0.00043 U 0.00066 U
0.018 J 0.0043 J 0.0094 J 0.011 UJ 0.014 J 0.0054 J 0.01 0.01 
1.3E-05 UJ 1.3E-05 UJ 2.8E-05 J 0.00014 UJ 3.7E-05 UJ 2.4E-05 UJ 4.3E-05 J 4.5E-05 J
0.012 J 0.0043 J 0.0085 J 0.015 J 0.011 J 0.0089 J 0.012 0.015 
0.0033 J 0.00095 J 0.0029 J 0.0041 J 0.0038 J 0.0034 J 0.004 0.0057 
0.0011 UJ 0.00036 UJ 0.0015 UJ 0.00056 UJ 0.00093 UJ 0.00083 UJ 0.00074 U 0.00073 U
0.016 J 0.0082 J 0.014 J 0.031 J 0.015 J 0.051 J 0.033 J 0.048 J
0.116 0.0561 0.145 0.139 0.172 0.2 0.178 0.291 
0.023 J 0.0033 J 0.0084 J 0.007 UJ 0.016 J 0.0066 J 0.012 0.012 

0.009 U 0.009 U 0.009 U 0.009 U 0.009 U 0.01 U 0.009 U 0.009 U
0.074 0.072 0.077 0.044 0.036 0.16 0.065 0.062 
0.32 0.28 0.3 0.27 0.47 0.86 0.51 0.53 
0.33 J 0.32 J 0.34 J 0.28 J 0.45 J 1.1 J 0.61 J 0.64 J
0 0 0 0 0.02 0 0 0 
255 161 298 135 135 258 184 J 301 
0.02 UJ 0.02 UJ 0.15 J 0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ

2.4 J 2.6 J 3.5 J 1.9 J 2.2 J 1.7 J 2.5 1.9 J
231 251 240 219 229 245 234 194 
3180 3400 3400 3220 3400 3370 3710 2730 
804 662 775 747 680 629 538 574 
0.02 U 0.02 U 0.02 U 0.03 U 0.02 U 0.02 U 0.02 UJ 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.04 J 0.02 U

Page 19 of 207
AECOM

Final

July 2017



Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5

LPR5-ARFT-COMP09 LPR5-ARFT-COMP10 LPR5-ARFT-COMP12 LPR5-ARFT-IND021 LPR5-ARFT-IND030 LPR5-ARFT-IND040 LPR5-ARFT-IND048 LPR5-ARFT-IND049
8/18/2009 8/20/2009 8/19/2009 8/18/2009 8/19/2009 8/20/2009 8/21/2009 8/21/2009

N N N N N N N N

0.17 J 0.25 J 0.23 J 0.13 U 0.17 J 0.11 U 0.12 U 0.2 J
0.004 UJ 0.006 UJ 0.005 UJ 0.006 UJ 0.005 UJ 0.005 UJ 0.005 UJ 0.004 UJ
0.074 J 0.072 J 0.077 J 0.044 J 0.036 J 0.16 0.065 J 0.062 J
0.044 J 0.043 J 0.036 J 0.023 J 0.024 J 0.035 J  R 0.063 J
0.0009 U 0.0012 U 0.0009 U 0.0012 U 0.001 U 0.0009 U 0.0011 U 0.0009 U
0.005 J 0.002 J 0.001 J 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.0088 J 0.0083 J 0.01 J 0.01 J 0.0005 UJ 0.0074 J  R 0.0072 J
0.23 J 0.34 J 0.3 J 0.19 J 0.24 J 0.19 J 0.27 J 0.19 J
0.034 J 0.022 J 0.023 J 0.012 J 0.007 J 0.027 J  R 0.026 J
0.23 J 0.23 J 0.28 J 0.24 J 0.19 J 0.23 J 0.28 J 0.27 J
0.058 J 0.12 J 0.14 J 0.006 UJ 0.061 J 0.09 J 0.077 J 0.054 J
0.004 U 0.005 U 0.005 U 0.006 U 0.005 U 0.005 U 0.009 J 0.18 J
0.0004 UJ 0.0006 UJ 0.0005 UJ 0.0006 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0004 UJ
16.1 J 17.5 J 16.2 J 17.7 J 13.2 J 24.4 J 22.8 J 16.3 J
0.48 0.34 0.52 0.35 0.48 0.41 0.54 0.42 

0.0039 J 0.0043 UJ 0.0038 J 0.0043 J 0.0023 UJ 0.004 UJ 0.00096 UJ 0.0025 UJ
0.0019 J 0.001 UJ 0.0011 J 0.0019 UJ 0.0012 J 0.00089 UJ 0.0028 J 0.0017 J
0.0015 UJ 0.00096 UJ 0.0014 UJ 0.0013 UJ 0.0013 UJ 0.0021 UJ 0.0012 UJ 0.001 UJ
0.0022 UJ 0.0034 UJ 0.0035 J 0.0037 UJ 0.0019 UJ 0.0032 UJ 0.0035 J 0.0027 J
0.0062 J 0.0041 UJ 0.0039 J 0.0051 J 0.0032 J 0.0039 UJ 0.00092 UJ 0.0024 UJ
0.013 J 0.0047 J 0.0079 J 0.015 J 0.0074 J 0.0069 J 0.015 J 0.01 J
0.0069 UJ 0.0035 UJ 0.0045 UJ 0.0056 UJ 0.0011 UJ 0.0017 UJ 0.0029 UJ 0.0024 UJ
0.00098 UJ 0.0015 UJ 0.001 UJ 0.0014 UJ 0.00095 UJ 0.0013 UJ 0.0025 J 0.0015 J
0.00085 UJ 0.00096 UJ 0.00099 UJ 0.0016 UJ 0.001 UJ 0.0013 UJ 0.0012 UJ 0.0011 UJ
0.00045 UJ 0.00076 UJ 0.00086 UJ 0.00072 UJ 0.00091 UJ 0.001 UJ 0.00088 J 0.00069 J
0.00038 UJ 0.00065 UJ 0.00074 UJ 0.00062 UJ 0.00078 UJ 0.00089 UJ 0.0004 UJ 0.00039 UJ
0.00051 UJ 0.00052 UJ 0.00052 UJ 0.0005 UJ 0.00035 UJ 0.00061 UJ 0.00045 UJ 0.00044 UJ
0.00029 UJ 0.00051 UJ 0.0005 UJ 0.00046 UJ 0.00048 UJ 0.00068 UJ 0.0003 UJ 0.00032 UJ
0.00025 UJ 0.00043 UJ 0.00044 UJ 0.00039 UJ 0.00041 UJ 0.00058 UJ 0.00027 UJ 0.00028 UJ
0.001 J 0.00096 UJ 0.0019 UJ 0.016 UJ 0.00097 UJ 0.0014 UJ 0.0013 J 0.0011 UJ
0.00035 UJ 0.00066 UJ 0.00067 UJ 0.00069 UJ 0.00039 UJ 0.00059 UJ 0.00046 UJ 0.00059 UJ
0.00043 J 0.00016 J 0.00027 J 0.00037 J 0.00022 J 0.00019 J 0.00062 J 0.00041 J
0.0088 J 0.0023 J 0.0055 J 0.0082 J 0.0046 J 0.0031 J 0.013 J 0.0053 J
0.00073 UJ 0.0013 UJ 0.0017 UJ 0.0025 UJ 0.0015 UJ 0.001 UJ 0.00096 UJ 0.0013 UJ
0.00057 UJ 0.00056 UJ 0.00055 UJ 0.00056 UJ 0.0004 UJ 0.00067 UJ 0.00052 UJ 0.00051 UJ
0.0039 UJ 0.0017 UJ 0.0026 UJ 0.0044 UJ 0.0031 UJ 0.0032 UJ 0.0021 UJ 0.00021 UJ
0.00049 UJ 0.00086 UJ 0.00092 UJ 0.00079 UJ 0.00095 UJ 0.0011 UJ 0.00048 UJ 0.00048 UJ
0.0059 J 0.0012 UJ 0.00081 UJ 0.006 J 0.00077 UJ 0.0011 UJ 0.007 J 0.0047 J
0.0053 J 0.00057 UJ 0.00076 UJ 0.0051 J 0.00071 UJ 0.00083 UJ 0.009 J 0.0042 J
0.00097 U 0.00086 U 0.00092 U 0.00098 U 0.00093 U 0.00084 U 0.00087 U 0.00084 U
0.00097 UJ 0.00068 J 0.00053 J 0.00064 J 0.0005 J 0.00044 J 0.00076 J 0.0007 J
0.00057 J 0.00089 0.00092 0.0014 0.00064 J 0.00049 J 0.0011 0.00074 J
0.00063 J 0.0014 0.0012 0.0019 0.00099 0.00084 J 0.0018 0.0011 
0.00061 J 0.0013 0.00095 0.0014 0.0012 0.00085 J 0.0019 0.0014 
0.00097 U 0.00086 U 0.00092 U 0.00098 U 0.00093 U 0.00084 U 0.00087 U 0.00084 U
0.00097 UJ 0.00077 J 0.00056 J 0.0008 J 0.0007 J 0.00045 J 0.00092 J 0.00051 J
0.0007 J 0.0014 0.00098 0.0016 0.00097 0.00076 J 0.0017 0.00099 
0.001 0.0023 0.0029 0.003 0.0016 0.0015 J 0.0031 0.0023 
0.00061 J 0.0016 0.0012 0.0016 0.0014 0.0014 J 0.0016 0.002 
0.00097 U 0.00086 U 0.00092 U 0.00098 U 0.00093 U 0.00084 U 0.00087 U 0.00084 U
0.00097 UJ 0.00098 J 0.00078 J 0.0011 J 0.001 J 0.001 J 0.0012 J 0.0012 J
0.00097 U 0.00086 U 0.00092 U 0.00098 U 0.00093 U 0.00084 U 0.00087 U 0.00084 U
0.0015 0.0028 0.0026 0.0032 0.0016 0.0016 J 0.0031 0.0019 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5

LPR5-ARFT-COMP09 LPR5-ARFT-COMP10 LPR5-ARFT-COMP12 LPR5-ARFT-IND021 LPR5-ARFT-IND030 LPR5-ARFT-IND040 LPR5-ARFT-IND048 LPR5-ARFT-IND049
8/18/2009 8/20/2009 8/19/2009 8/18/2009 8/19/2009 8/20/2009 8/21/2009 8/21/2009

N N N N N N N N

0.0012 0.0042 0.0039 0.0029 0.005 0.0035 J 0.0045 0.0071 
0.00097 U 0.00086 U 0.00092 U 0.00098 U 0.00093 U 0.00084 U 0.00087 U 0.00084 U
0.00097 UJ 0.0022 J 0.0024 J 0.0023 J 0.003 J 0.0027 J 0.0027 J 0.0046 J
0.0013 0.0028 0.002 0.0033 0.0019 0.0015 J 0.003 0.0019 
0.00097 U 0.00086 U 0.00092 U 0.00098 U 0.00093 U 0.00084 U 0.00087 U 0.00084 U

1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
7.1 UJ 7.7 UJ 7.6 UJ 7.9 UJ 7.1 UJ 7.1 UJ 7.3 U 7.3 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
7.1 U 7.7 U 7.6 U 7.9 U 7.1 U 7.1 U 7.3 U 7.3 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
3.5 U 3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.7 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
3.5 UJ 3.9 UJ 3.8 UJ 4 UJ 3.6 UJ 3.5 UJ 3.6 UJ 3.7 UJ
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5

LPR5-ARFT-COMP09 LPR5-ARFT-COMP10 LPR5-ARFT-COMP12 LPR5-ARFT-IND021 LPR5-ARFT-IND030 LPR5-ARFT-IND040 LPR5-ARFT-IND048 LPR5-ARFT-IND049
8/18/2009 8/20/2009 8/19/2009 8/18/2009 8/19/2009 8/20/2009 8/21/2009 8/21/2009

N N N N N N N N

1.8 UJ 1.9 UJ 1.9 UJ 2 UJ 1.8 UJ 1.8 UJ 1.8 UJ 1.8 UJ
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
7.1 U 7.7 U 7.6 U 7.9 U 7.1 U 7.1 U 7.3 U 7.3 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U
1.8 U 1.9 U 1.9 U 2 U 1.8 U 1.8 U 1.8 U 1.8 U

1.3E-06 U 1.8E-05 7.7E-06 8.3E-06 1.1E-05 6.3E-06 1.3E-05 7.2E-06 
5.5E-06 U 8.2E-06 J 8.5E-06 U 7.6E-06 U 6.6E-06 U 9E-06 U 9.6E-06 U 8.8E-06 U
        
        
6.3E-06 U 0.00032 6.9E-05 2.7E-05 0.00018 3.6E-05 0.00013 8.3E-06 U
6.2E-06 U 0.00011 3.1E-05 6.5E-06 ZJ 7.5E-05 3.1E-06 U 2.3E-05 6.5E-06 U
2.5E-06 U 9.5E-06 5E-06 U 5E-06 U 4E-06 U 2.6E-06 U 3.1E-06 U 3.1E-06 U
0.0059 0.014 J 0.015 J 0.021 J 0.021 J 0.032 J 0.029 J 0.049 J
5.6E-06 U 6.5E-06 U 1.2E-05 U 9.9E-06 U 1.5E-05 U 3E-06 U 3.8E-06 U 7.1E-06 U
9.3E-05 0.0015 0.00067 0.00032 0.0015 0.00033 0.00072 0.00041 
1.4E-05 0.00029 9.6E-05 4.2E-05 0.00026 1.6E-05 0.00012 7.9E-06 U
        
3.7E-06 UJ 7.6E-06 UJ 5.4E-06 UJ 4E-05 J 3.4E-06 UJ 5.3E-06 UJ 2.3E-05 U 2.2E-05 U
0.0063 0.035 J 0.023 J 0.024 J 0.039 J 0.014 J 0.04 J 0.062 J
2.9E-05 4.8E-05 6.2E-05 7.2E-05 9E-05 0.00014 9.3E-05 0.00018 
5.4E-06 U 5.9E-06 U 1.1E-05 U 9.6E-06 U 1.5E-05 U 2.8E-06 U 3.3E-06 U 6.2E-06 U
        
0.00022 0.00091 0.00081 0.00084 0.0014 0.0018 0.0018 0.0025 
5.7E-06 U 5.2E-06 U 1.2E-05 U 1E-05 U 1.5E-05 U 2.4E-06 U 0.0016 6E-06 U
        
0.00057 0.0013 0.0017 0.0026 0.0021 0.0013 0.0029 0.004 
0.014 J 0.035 J 0.036 J 0.05 J 0.059 J 0.082 J 0.069 J 0.12 J
        
9.7E-06 U 3.6E-05 U 1.8E-05 U 9.7E-06 J 7.7E-06 J 2E-05 U 2.3E-05 U 2.1E-05 U
3.8E-05 0.00016 0.00014 0.00016 0.00022 0.00028 0.00019 0.00033 
1.6E-05 5.2E-05 5.2E-05 4.9E-05 8.1E-05 9.2E-05 7.1E-05 0.00013 
6.1E-06 U 8.6E-05 ZJ 0.00014 1.1E-05 U 0.00027 3.7E-06 U 0.00031 0.0006 
0.00017 0.00076 0.00063 0.00062 0.001 0.0013 0.0011 0.0017 
        
        
6.4E-06 U 1.6E-05 U 2.4E-05 9.2E-06 U 4.9E-05 1.8E-05 U 2E-05 U 1.9E-05 U
6.6E-06 U 8E-06 U 1.2E-05 U 1.1E-05 U 1.7E-05 U 3.3E-06 U 4.5E-06 U 9.8E-06 U
0.0038 0.0063 J 0.0076 0.0083 0.012 0.014 J 0.014 0.023 J
0.029 J 0.056 J 0.059 J 0.06 J 0.1 J 0.12 J 0.12 J 0.19 J
        
0.0013 0.0029 0.003 0.0036 0.0048 0.0024 0.0063 0.0086 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5

LPR5-ARFT-COMP09 LPR5-ARFT-COMP10 LPR5-ARFT-COMP12 LPR5-ARFT-IND021 LPR5-ARFT-IND030 LPR5-ARFT-IND040 LPR5-ARFT-IND048 LPR5-ARFT-IND049
8/18/2009 8/20/2009 8/19/2009 8/18/2009 8/19/2009 8/20/2009 8/21/2009 8/21/2009

N N N N N N N N

1.1E-05 3.5E-06 U 0.00011 2.4E-05 0.0002 2.5E-06 U 4E-06 U 3.1E-06 U
0.0007 0.0062 0.0039 0.0019 0.0076 0.00084 0.0046 0.0045 
0.0008 0.0012 0.0014 0.0017 0.0022 0.0032 0.0029 0.0046 
0.00037 0.0019 0.0013 0.00079 0.0023 0.00052 0.0022 0.0038 
0.0011 0.0087 0.0046 0.0028 0.01 0.0013 0.0084 0.0094 
0.00021 0.0022 J 0.0013 0.00044 0.0025 0.0003 J 0.0013 J 0.0019 J
0.00066 0.0022 0.0018 0.0014 0.0034 0.0044 0.0034 0.0058 
        
0.00038 0.00091 0.00093 0.00086 0.0014 0.0019 0.0017 0.0028 
7.7E-06 U 2.8E-05 U 1.4E-05 U 1.2E-05 U 1.1E-05 U 1.5E-05 U 1.8E-05 U 1.7E-05 U
        
0.0024 0.0072 0.0075 0.0067 0.013 J 0.0042 0.012 J 0.02 J
4.5E-06 U 4.1E-06 U 5.9E-06 U 6.3E-06 U 5.6E-06 U 3E-06 U 4.9E-06 U 3.8E-06 U
3.9E-06 U 3.6E-06 U 5.1E-06 U 5.5E-06 U 4.9E-06 U 2.6E-06 U 4.3E-06 U 3.3E-06 U
3.1E-05 0.00077 0.00038 7.7E-05 0.00066 3.6E-05 0.00028 0.00023 
3.1E-06 U 3.2E-06 UJ 4.6E-06 U 4.7E-06 U 4E-06 U 2.1E-06 UJ 3.6E-06 UJ 2.8E-06 UJ
0.0067 0.011 J 0.012 J 0.015 J 0.02 J 0.024 J 0.024 J 0.037 J
0.0058 0.029 J 0.021 J 0.013 0.035 J 0.0061 0.027 J 0.044 J
7.1E-05 0.00023 0.00024 0.00015 0.00034 0.00044 0.00034 0.00059 
        
1.8E-05 J 0.00011 J 4.9E-05 J 8.1E-05 J 4.9E-05 J 4.3E-05 J 8.5E-05 J 5.8E-05 J
3.1E-06 U 2.9E-05 J 4.7E-06 U 4.8E-06 U 1.9E-05 2E-06 UJ 3.6E-06 UJ 2.8E-06 UJ
        
2.6E-06 U 3.1E-05 J 3.9E-06 U 4E-06 U 2.6E-05 1.8E-06 UJ 3E-06 UJ 2.3E-06 UJ
0.043 J 0.074 J 0.089 J 0.091 J 0.15 J 0.22 J 0.17 J 0.27 J
0.00051 0.0012 0.0013 0.00059 0.0019 0.0027 0.0018 0.0044 
0.00031 0.00043 J 0.00058 0.00057 0.00083 0.0013 J 0.00088 J 0.0019 J
0.0028 0.0053 J 0.0063 0.0071 0.011 0.015 J 0.013 0.021 J
        
0.003 0.0048 0.0057 0.0062 0.0094 J 0.014 J 0.01 J 0.017 J
5.9E-06 U 0.00031 J 1E-05 U 9.1E-06 U 1E-05 U 8E-05 J 0.0004 0.0005 
2.5E-05 0.00011 5.4E-05 7.6E-05 7.5E-05 5.9E-05 8.8E-05 6.7E-05 
3.5E-06 U 3.1E-06 U 4.6E-06 U 4.9E-06 U 4.4E-06 U 0.00045 3.6E-06 U 2.8E-06 U
3E-06 U 2.9E-06 U 3.9E-06 U 4.1E-06 U 3.7E-06 U 2.1E-06 U 3.2E-06 U 2.5E-06 U
2.6E-05 ZJ 0.00015 ZJ 0.00013 0.00014 0.00019 0.00017 J 0.00018 0.00026 
        
0.00077 0.0023 0.0024 0.0023 0.0037 0.00096 0.0046 0.0058 
2.5E-05 3.1E-06 U 4E-05 5.3E-05 6.7E-05 0.0001 3.5E-06 U 2.7E-06 U
        
0.0013 0.0023 J 0.0027 0.0031 0.0044 0.0064 J 0.0049 0.0081 J
        
1E-05 U 1.9E-05 U 2.2E-05 U 1.6E-05 U 2.2E-05 U 3.5E-05 U 2.8E-05 U 4.5E-05 U
4.4E-05 0.00022 9.2E-05 0.00013 0.00017 0.00011 0.00015 0.00013 
0.0091 J 0.017 J 0.02 J 0.016 J 0.042 J 0.04 J 0.032 J 0.063 J
0.0023 0.0038 0.0047 0.0039 0.0094 0.011 0.0081 0.016 J
0.0019 0.0028 0.0034 0.0033 0.0067 0.008 J 0.0064 0.011 J
        
0.0015 0.0073 0.0066 0.0043 0.012 J 0.0016 0.01 J 0.013 J
0.0003 0.00069 0.00077 0.00077 0.0012 0.0014 0.0014 0.0025 
3.3E-05 0.00076 0.00038 6.5E-05 0.00074 2.7E-05 0.00034 0.00024 
0.0045 0.0079 0.0094 J 0.01 J 0.017 J 0.0083 J 0.019 J 0.027 J
0.0031 0.004 0.0056 0.0057 0.0091 J 0.013 J 0.0089 J 0.016 J
0.00036 0.0031 0.002 0.00074 0.0043 0.00035 0.0028 0.0043 
0.00015 0.00079 0.00033 0.00054 0.00066 0.00039 0.00057 0.00044 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5

LPR5-ARFT-COMP09 LPR5-ARFT-COMP10 LPR5-ARFT-COMP12 LPR5-ARFT-IND021 LPR5-ARFT-IND030 LPR5-ARFT-IND040 LPR5-ARFT-IND048 LPR5-ARFT-IND049
8/18/2009 8/20/2009 8/19/2009 8/18/2009 8/19/2009 8/20/2009 8/21/2009 8/21/2009

N N N N N N N N

0.034 J 0.05 J 0.066 J 0.059 J 0.13 J 0.16 J 0.12 J 0.21 J
8.4E-05 0.00013 0.00017 0.00016 0.00028 0.00039 0.00037 0.0006 
7.1E-05 0.00021 0.00013 0.0001 0.00021 0.0004 ZJ 0.00043 0.00076 
0.0062 0.01 J 0.012 J 0.011 J 0.023 J 0.033 J 0.024 J 0.043 J
6.3E-05 8E-05 0.00011 0.00015 0.00016 0.00026 0.00019 0.00038 
8.2E-06 U 0.0012 1.2E-05 U 1.4E-05 U 1.1E-05 U 2.2E-05 U 3.4E-05 U 3E-05 U
2.6E-06 U 3E-06 U 3.8E-06 U 4E-06 U 3.1E-06 U 2E-06 U 3.4E-06 U 2.5E-06 U
0.023 J 0.03 J 0.034 J 0.035 J 0.059 J 0.067 J 0.068 J 0.11 J
2.1E-05 6.2E-05 8.8E-05 7.1E-05 0.0001 0.00014 0.0001 0.00021 
0.00043 0.00067 0.00083 0.00072 0.0016 0.002 0.0013 0.0024 
4.1E-05 0.00017 9.3E-05 0.00013 0.00012 9.8E-05 0.00014 0.00012 
0.0024 0.0037 0.0044 0.0042 0.0087 J 0.011 J 0.0072 0.013 J
0.00047 0.00072 0.00093 0.00083 0.0018 0.0025 0.0015 0.0023 
5.9E-06 U 1.5E-05 U 8.6E-06 U 9.7E-06 U 8.2E-06 U 1.7E-05 U 2.4E-05 U 2.1E-05 U
        
0.0048 0.0075 0.0089 J 0.0062 0.022 J 0.019 J 0.016 J 0.029 J
0.0014 0.0024 0.003 0.0019 0.0072 0.005 0.005 0.0099 J
0.0029 0.0044 0.0056 0.0043 0.012 J 0.014 J 0.0085 J 0.015 J
0.00025 0.00034 0.00049 0.00039 0.0009 0.0011 0.0008 0.0013 
0.0074 0.011 0.013 0.0099 0.026 J 0.025 J 0.021 J 0.033 J
        
1.4E-06 U 4E-06 U 2E-06 U 2.4E-06 U 1.7E-06 U 2.9E-06 U 2.9E-06 U 2.8E-06 U
0.0019 J 0.013 0.0053 J 0.0046 J 0.011 J 0.0053 0.0074 0.0043 
1.5E-05 0.00041 0.00025 4.4E-05 0.00048 2.5E-06 U 0.00024 0.00022 
0.00056 0.0011 0.0014 0.0012 0.0024 0.0024 0.0024 0.004 
0.0019 0.0024 0.0033 0.003 0.0057 0.006 0.006 0.0096 J
0.0043 0.0062 0.008 J 0.0062 0.017 J 0.016 J 0.013 J 0.021 J
4.7E-06 2.7E-06 U 8.4E-06 4.9E-06 U 1.4E-05 2E-05 3.1E-06 U 2.3E-05 ZJ
0.00021 0.00042 0.00044 0.00023 0.0012 0.0006 0.00072 0.0014 
0.0022 0.0035 0.0039 0.0024 0.0077 0.006 0.0075 0.0099 J
0.00026 0.00041 0.00046 0.00034 0.00094 0.00088 0.00087 0.0013 
0.00083 0.0013 0.0015 0.0011 0.0027 0.0023 0.0029 0.0036 
4E-05 J 0.00024 8.3E-05 J 9.2E-05 J 0.00013 J 0.00013 8.9E-06 U 7.6E-06 U
0.00019 J 0.00098 0.0004 J 0.0005 J 0.00097 J 0.00033 0.00046 0.00046 
5.1E-06 UJ 8.8E-06 U 6.1E-06 UJ 6.6E-06 UJ 5.3E-06 UJ 8.5E-06 U 9.4E-06 U 8.1E-06 U
3.9E-06 1.9E-05 3.2E-06 U 1.5E-05 2E-05 2.8E-06 U 2.4E-06 U 1.1E-05 
3.1E-05 J 0.00017 6.7E-05 J 8.4E-05 J 0.00012 J 5.3E-05 ZJ 7.9E-05 5.5E-05 
0.00025 J 0.0018 0.0007 J 0.00073 J 0.0013 J 0.0004 0.00084 0.00056 
1.5E-05 7.4E-05 3E-05 4.7E-05 5.6E-05 3.8E-05 5.4E-05 3.9E-05 
        
        
1.7E-06 U 4.8E-06 U 2.4E-06 U 2.9E-06 U 2E-06 U 3.4E-06 U 3.6E-06 U 3.4E-06 U
        
0.00074 J 0.0047 0.0018 J 0.0024 J 0.0032 J 0.0012 0.0027 0.0017 
0.00011 0.00059 0.00021 0.00031 0.00052 0.00023 0.00033 0.0003 
        
4.1E-06 ZJ 4.7E-05 1.7E-05 J 1.4E-05 ZJ 3.8E-05 J 8E-06 U 8.8E-06 U 7.5E-06 U
4.9E-06 UJ 9.5E-06 U 5.8E-06 UJ 6.3E-06 UJ 5E-06 UJ 9.2E-06 U 1.1E-05 U 9.5E-06 U
4.2E-06 UJ 7.8E-06 U 5E-06 UJ 5.4E-06 UJ 4.4E-06 UJ 7.6E-06 U 8.9E-06 U 7.6E-06 U
6E-06 UJ 0.00023 7.2E-06 UJ 7.8E-06 UJ 6.2E-06 UJ 0.00015 0.00026 ZJ 0.00035 
5E-06 UJ 2.4E-05 ZJ 6E-06 UJ 6.5E-06 UJ 5.2E-06 UJ 9.1E-06 U 1.1E-05 U 4.9E-05 
4.8E-06 UJ 9E-06 U 5.8E-06 UJ 6.2E-06 UJ 5E-06 UJ 8.7E-06 U 1E-05 U 8.5E-06 U
4.1E-05 J 0.00017 J 8.5E-05 0.00012 0.00012 0.0001 J 0.00015 J 0.00011 J
0.00028 0.0022 0.00085 0.00066 0.0022 0.00046 0.0012 0.00078 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5

LPR5-ARFT-COMP09 LPR5-ARFT-COMP10 LPR5-ARFT-COMP12 LPR5-ARFT-IND021 LPR5-ARFT-IND030 LPR5-ARFT-IND040 LPR5-ARFT-IND048 LPR5-ARFT-IND049
8/18/2009 8/20/2009 8/19/2009 8/18/2009 8/19/2009 8/20/2009 8/21/2009 8/21/2009

N N N N N N N N

5.5E-06 U 6E-06 U 8E-06 U 9.2E-06 U 5.2E-06 U 4.7E-06 U 3.6E-06 U 4E-06 U
0.00073 0.0048 0.0031 0.0015 0.0058 0.0012 0.0024 0.0024 
5.9E-06 U 0.00022 8.6E-06 U 9.8E-06 U 0.00018 4.5E-06 U 0.00013 3.3E-06 U
0.0076 0.035 J 0.027 J 0.023 0.045 J 0.044 J 0.034 J 0.052 J
7.6E-05 0.00034 0.00021 0.00025 0.00041 0.00011 0.00022 0.00016 
2.1E-05 0.00012 3.7E-05 5.9E-05 9.6E-05 3.9E-05 6.1E-05 3.6E-05 
        
1.8E-05 0.00014 5.7E-05 5.5E-05 0.00021 3.6E-06 U 9.7E-05 2.9E-06 U
0.0013 0.013 0.0066 0.0029 0.012 0.0017 0.0045 0.0033 
8.2E-06 U 3E-05 U 1.5E-05 U 1.3E-05 U 1.1E-05 U 1.6E-05 U 1.9E-05 U 1.8E-05 U
0.00016 0.001 0.00045 0.00046 0.00087 0.00022 0.0004 0.00023 
0.00013 0.0013 0.00041 0.00036 0.00087 0.00017 0.00034 0.00017 
0.0069 0.024 J 0.023 J 0.023 J 0.028 J 0.018 J 0.023 J 0.025 J
        
1.3E-05 6.9E-05 3.4E-05 3.6E-05 3.9E-05 2.1E-05 4.8E-05 3.2E-05 
3.7E-06 U 1.4E-05 U 9.8E-06 U 7.1E-06 U 8.6E-06 U 6.5E-06 U 1E-05 U 1.2E-05 U
2.6E-05 0.00029 6.4E-05 ZJ 7.4E-05 0.00027 7.7E-05 0.00011 8.2E-05 
4E-06 U 7.7E-05 2.9E-05 7.7E-06 U 6.2E-05 7.3E-06 U 3.3E-05 1.8E-05 
3.5E-06 U 1.4E-05 U 6.4E-05 3.4E-05 7.2E-05 6.6E-06 U 9.8E-06 U 1.1E-05 U
0.00068 0.0029 0.0024 0.0022 0.0037 0.0028 0.0027 0.004 
8.1E-06 U 1.4E-05 J 6.9E-06 J 1E-05 J 9.4E-06 J 5.5E-06 J 1.7E-05 1.7E-05 U
0.00049 0.0037 0.0022 0.002 0.0039 0.0024 0.0028 0.002 
0.0016 0.015 0.0074 0.0065 0.014 0.0074 0.0087 0.0062 
        
0.00014 0.0013 0.0007 0.00061 0.0013 0.00027 0.00081 0.00058 
0.0036 0.015 J 0.012 J 0.015 J 0.019 J 0.0098 J 0.017 J 0.022 J
        
0.0024 0.022 J 0.012 J 0.0073 0.022 J 0.014 J 0.013 J 0.012 J
3.3E-06 U 9.3E-05 8.6E-06 U 6.2E-06 U 7.6E-06 U 0.00012 8.2E-06 U 9.3E-06 U
2.4E-05 0.0003 0.00015 9.4E-05 0.0003 5.5E-05 0.00015 9.3E-05 
        
7.8E-06 U 2.8E-05 U 1.4E-05 U 1.2E-05 U 2.1E-06 J 1.5E-05 U 1.8E-05 U 1.7E-05 U
        
        
3.1E-05 0.00036 0.00016 9.8E-05 0.00029 5.6E-05 0.00018 0.00013 
3.6E-06 U 0.00022 7.1E-05 6.1E-06 U 0.0001 3E-06 U 2.2E-06 U 2.5E-06 U
        
        
        
6.6E-06 1.8E-05 U 1.2E-05 U 2.3E-05 2.3E-05 1.8E-05 1.7E-05 U 1.9E-05 U
3.8E-06 U 1.7E-05 U 1E-05 U 7.3E-06 U 8.9E-06 U 7.9E-06 U 1.2E-05 U 1.4E-05 U
2E-05 0.00022 0.00013 3.7E-05 0.00028 4.2E-05 9.5E-05 ZJ 0.00016 
1.1E-05 J 4.8E-05 ZJ 2.6E-05 J 3.9E-05 J 2.9E-05 J 2.2E-05 J 5E-05 3E-05 
3.8E-06 U 0.00017 ZJ 1E-05 U 7.3E-06 U 8.9E-06 U 7E-06 U 1.1E-05 U 1.3E-05 U
4.4E-06 U 1.8E-05 U 1.2E-05 U 8.4E-06 U 1E-05 U 8.3E-06 U 1.3E-05 U 1.5E-05 U
0.00022 0.0023 0.0013 0.00042 0.0028 0.00039 0.0015 0.0014 
0.00027 0.0014 0.001 0.00059 0.0019 0.00044 0.0011 0.0014 
0.00048 0.0039 0.0026 0.0012 0.0044 0.00076 0.0021 0.0021 
0.0017 0.0072 0.0055 0.0044 0.0098 0.012 0.01 0.019 J
0.0018 0.017 0.011 0.0045 0.021 0.0049 0.01 0.016 
        
9E-06 U 1E-05 U 1.9E-05 U 1.6E-05 U 2.4E-05 U 4.7E-06 U 6.4E-06 U 1.2E-05 U
7.6E-06 U 8.3E-06 U 1.6E-05 U 1.3E-05 U 2.9E-05 3.9E-06 U 4.7E-06 U 8.7E-06 U
8.1E-06 U 2.9E-05 U 1.5E-05 U 3.6E-06 J 3.9E-06 J 1.5E-05 U 8.2E-06 J 1.7E-05 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5

LPR5-ARFT-COMP09 LPR5-ARFT-COMP10 LPR5-ARFT-COMP12 LPR5-ARFT-IND021 LPR5-ARFT-IND030 LPR5-ARFT-IND040 LPR5-ARFT-IND048 LPR5-ARFT-IND049
8/18/2009 8/20/2009 8/19/2009 8/18/2009 8/19/2009 8/20/2009 8/21/2009 8/21/2009

N N N N N N N N

0.0036 0.029 J 0.022 0.013 0.035 J 0.0057 0.02 0.034 J
0.00042 0.0035 0.0023 0.0011 0.004 0.00064 0.0016 0.0023 
0.0015 0.0061 0.006 0.0053 0.0087 J 0.0023 0.0067 0.0085 J
0.00078 0.0026 0.0024 0.0017 0.0034 0.0049 0.003 0.0068 
1.1E-05 0.0002 5.6E-05 2.8E-05 0.00018 1.1E-05 9E-05 3.7E-05 
0.0014 0.012 J 0.0071 0.0032 0.013 J 0.0021 0.0056 0.006 
6.8E-06 7E-05 2.7E-05 1.7E-05 5.7E-05 2.6E-06 U 3E-05 2.1E-05 
        
8.6E-06 U 6.7E-06 U 1.8E-05 U 1.5E-05 U 4.3E-05 3.1E-06 U 4E-06 U 7.5E-06 U
0.0052 0.021 J 0.019 J 0.012 J 0.031 J 0.037 J 0.033 J 0.06 J
0.00085 J 0.0012 J 0.0013 J 0.0009 J 0.0025 J 0.0019 J 0.0035 0.0036 
0.297 0.777 0.724 0.665 1.27 1.22 1.2 1.9 
0.273 0.718 0.662 0.582 1.17 1.08 1.08 1.7 
0.209 0.461 0.472 0.455 0.824 0.926 0.815 1.32 
7.45E-07 1.77E-06 4.27E-06 2.5E-06 7.88E-06 4.22E-06 3.6E-06 6.14E-06 

1.5E-06 U 1.8E-05 7.7E-06 8.3E-06 1.1E-05 6.3E-06 1.3E-05 7.2E-06 
8.5E-05 J 0.00039 ZJ 0.00019 J 0.00031 J 0.00025 J 0.0002 J 0.00036 J 0.00023 J
0.0035 ZJ 0.024 ZJ 0.0092 J 0.0097 ZJ 0.018 J 0.0085 ZJ 0.013 ZJ 0.0086 
0.026 0.14 ZJ 0.099 ZJ 0.086 J 0.16 J 0.1 J 0.11 ZJ 0.13 J
0.045 J 0.2 ZJ 0.16 J 0.15 ZJ 0.26 J 0.2 J 0.24 J 0.4 J
0.11 ZJ 0.23 ZJ 0.23 J 0.23 J 0.4 J 0.45 J 0.43 J 0.68 J
0.089 J 0.15 J 0.17 J 0.16 J 0.33 J 0.36 ZJ 0.31 J 0.53 J
0.024 0.036 0.044 J 0.033 0.093 J 0.088 J 0.073 J 0.13 ZJ
0.0033 0.0052 0.0058 0.0038 0.011 0.0091 0.011 0.015 J

0.0077 U 0.0069 U 0.0077 U 0.0073 U 0.0069 U 0.0074 U 0.0073 U 0.0079 U
0.0077 U 0.0069 U 0.0077 U 0.0073 U 0.0069 U 0.0074 U 0.0073 U 0.0079 U
0.0077 U 0.0069 U 0.0077 U 0.0073 U 0.0069 U 0.0074 U 0.0073 U 0.0079 U
0.0077 U 0.0069 U 0.0077 U 0.0073 U 0.0069 U 0.0074 U 0.0073 U 0.0079 U
0.0077 U 0.0069 U 0.0077 U 0.0073 U 0.0069 U 0.0074 U 0.0073 U 0.0079 U
0.11 J 0.34 0.53 0.45 J 0.8 J 0.35 J 0.66 J 0.96 
0.2 0.19 0.45 0.3 0.73 0.47 0.68 1.1 
0.0077 U 0.0069 U 0.0077 U 0.0073 U 0.0069 U 0.0074 U 0.0073 U 0.0079 U
0.0077 U 0.0069 U 0.0077 U 0.0073 U 0.0069 U 0.0074 U 0.0073 U 0.0079 U

4.1E-07 U 8.8E-07 U 8.6E-07 U 1.5E-06 J 1.1E-06 U 9.8E-07 J 7.3E-07 J 8.3E-07 U
3.7E-07 J 4.6E-07 J 5.7E-07 ZJ 8.4E-07 J 5.6E-07 ZJ 6.7E-07 J 5.3E-07 J 6.9E-07 J
2.5E-07 U 6.3E-07 U 6.4E-07 U 6.4E-07 U 6.6E-07 U 5.9E-07 U 2.9E-07 UJ 5E-07 U
3.1E-07 U 6.6E-07 U 6.3E-07 U 5.3E-07 U 1E-06 U 5.9E-07 U 2.3E-07 U 6.5E-07 U
3.3E-07 J 5.6E-07 J 3.9E-07 ZJ 1.1E-06 J 6.5E-07 ZJ 9.4E-07 J 6.5E-07 J 7.1E-07 ZJ
3E-07 U 6.5E-07 U 5.4E-07 U 1.4E-06 J 1.7E-06 J 1E-06 J 1E-06 J 1.4E-06 J
1.6E-07 U 3.4E-07 J 2.9E-07 U 3.3E-07 J 4.3E-07 U 3.3E-07 U 2.5E-07 J 3.4E-07 U
3.6E-07 U 7.5E-07 U 7.1E-07 U 7.5E-07 ZJ 1.1E-06 U 6.8E-07 U 2.8E-07 U 7E-07 U
2.6E-07 U 4.7E-07 U 5E-07 U 4.9E-07 U 6.8E-07 U 4.9E-07 U 2.1E-07 U 5.6E-07 U
2.1E-07 U 3.1E-07 U 4E-07 U 3.3E-07 U 6.1E-07 U 2.6E-07 U 1.2E-07 U 3.4E-07 U
2.3E-07 U 5.8E-07 U 5.3E-07 U 5.2E-07 U 6.2E-07 U 4.1E-07 U 1.7E-07 U 4.4E-07 U
1.5E-07 U 3.1E-07 U 3.3E-07 U 3E-07 U 4.8E-07 U 3.5E-07 U 1.4E-07 U 3.4E-07 U
1.8E-07 U 4.7E-07 J 3.9E-07 U 3.7E-07 J 6.4E-07 J 2.7E-07 U 2.7E-07 J 3.3E-07 U
3.7E-06 2.4E-05 1.4E-05 ZJ 1E-05 2.7E-05 7.8E-06 1.3E-05 6.3E-06 
1.7E-07 U 3.4E-07 U 3.4E-07 U 3.2E-07 U 4.7E-07 U 2.8E-07 U 1.1E-07 U 2.4E-07 U
1E-06 U 1.5E-06 U 1.5E-06 U 1.5E-06 U 1.8E-06 U 1.3E-06 U 1.2E-06 J 1.9E-06 ZJ
5.9E-07 U 1E-06 U 1.4E-06 J 1.1E-06 U 1.1E-06 U 8.9E-07 U 5.1E-07 U 1.1E-06 U
3.74E-06 2.42E-05 1.4E-05 1.05E-05 2.74E-05 8.01E-06 1.33E-05 6.52E-06 

Page 26 of 207
AECOM

Final

July 2017



Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5 LPR5

LPR5-ARFT-COMP09 LPR5-ARFT-COMP10 LPR5-ARFT-COMP12 LPR5-ARFT-IND021 LPR5-ARFT-IND030 LPR5-ARFT-IND040 LPR5-ARFT-IND048 LPR5-ARFT-IND049
8/18/2009 8/20/2009 8/19/2009 8/18/2009 8/19/2009 8/20/2009 8/21/2009 8/21/2009

N N N N N N N N

4.1E-07 U 8.8E-07 U 8.6E-07 U 1.5E-06 1.1E-06 U 9.8E-07 7.3E-07 8.3E-07 U
3.7E-07 4.6E-07 J 1.3E-06 ZJ 8.4E-07 5.6E-07 ZJ 6.7E-07 J 5.3E-07 J 6.9E-07 J
3.2E-07 U 6.8E-07 U 6.2E-07 U 2.1E-06 ZJ 1.7E-06 J 1E-06 J 1E-06 J 1.4E-06 J
3.3E-07 9E-07 3.9E-07 ZJ 1.4E-06 6.5E-07 ZJ 9.4E-07 9E-07 7.1E-07 ZJ
2.3E-07 U 5.8E-07 U 5.3E-07 U 5.2E-07 U 6.2E-07 U 4.1E-07 U 1.7E-07 U 4.4E-07 U
1.9E-07 U 4.7E-07 J 4.4E-07 3.7E-07 1.4E-06 ZJ 2.6E-07 U 2.7E-07 J 3.4E-07 U
3.7E-06 2.4E-05 1.4E-05 ZJ 1E-05 2.7E-05 7.8E-06 1.3E-05 6.3E-06 
1.7E-07 U 3.4E-07 U 1E-06 3.2E-07 U 2.2E-06 1E-06 ZJ 4.2E-07 ZJ 1.3E-06 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR6 LPR6 LPR7 LPR8 LPR8 LPR8 LPR8

LPR5-ARFT-IND086 LPR6-ARFT-IND065 LPR6-ARFT-IND073 LPR7-ARFT-IND071 LPR8-ARFT-COMP14 LPR8-ARFT-COMP17 LPR8-ARFT-COMP21 LPR8-ARFT-COMP22
9/5/2009 8/25/2009 8/29/2009 8/27/2009 9/9/2009 9/8/2009 9/8/2009 9/8/2009

N N N N N N N N

0.001 U 0.001 U 0.00099 U 0.00099 U 0.00099 U 0.001 U 0.00099 U 0.001 U
0.00028 J 0.001 UJ 0.00099 UJ 0.00099 UJ 0.00099 UJ 0.001 UJ 0.00099 UJ 0.001 UJ
0.001 U 0.001 U 0.00099 U 0.00099 U 0.00099 U 0.001 U 0.00099 U 0.001 U
0.001 0.00073 J 0.00051 J 0.00033 J 0.00099 U 0.001 U 0.00028 J 0.001 U

0.0037 J 0.0014 J 0.0022 J 0.0027 J 0.00083 J 0.0019 J 0.003 J 0.0021 UJ
0.00094 J 0.0016 UJ 0.00024 UJ 0.00087 J 0.00061 UJ 0.00034 UJ 0.0032 UJ 0.0029 UJ
0.00068 UJ 0.0011 UJ 0.0011 J 0.0016 J 0.00074 UJ 0.0011 J 0.0054 UJ 0.0039 UJ
0.11 J 0.031 J 0.069 J 0.045 J 0.015 J 0.024 J 0.02 UJ 0.015 J
0.23 J 0.082 J 0.15 J 0.087 J 0.035 J 0.063 J 0.047 J 0.044 J
0.011 J 0.004 J 0.0092 J 0.0098 J 0.0049 J 0.0076 J 0.0062 J 0.0045 J
1.8E-05 UJ 0.00013 UJ 3E-05 J 2.6E-05 UJ 2.3E-05 UJ 4.9E-05 UJ 7.1E-05 UJ 4.9E-05 UJ
4.4E-05 UJ 0.00018 UJ 1.9E-05 UJ 2.2E-05 UJ 5.2E-05 UJ 4.9E-05 UJ 0.00025 UJ 0.00026 UJ
0.00032 J 0.00025 UJ 3.2E-05 UJ 2.8E-05 UJ 7.4E-05 UJ 0.00013 UJ 0.00034 UJ 0.00024 UJ
0.062 J 0.019 J 0.06 J 0.055 J 0.025 J 0.041 J 0.031 J 0.029 J
0.031 J 0.011 J 0.025 J 0.022 J 0.0096 J 0.017 J 0.015 J 0.013 J
7.5E-05 UJ 0.00023 UJ 2.9E-05 UJ 2.6E-05 UJ 6.9E-05 UJ 0.00012 UJ 0.00032 UJ 0.00022 UJ
0.046 J 0.02 J 0.039 J 0.031 J 0.061 J 0.032 J 0.033 J 0.023 J
0.00045 UJ 0.0007 UJ 0.00025 UJ 0.00035 UJ 0.00033 UJ 0.00028 UJ 0.0019 UJ 0.0012 UJ
0.001 UJ 0.0011 UJ 0.00061 UJ 0.00075 UJ 0.00062 UJ 0.0004 UJ 0.0038 UJ 0.0025 UJ
0.00081 J 1.4E-05 UJ 0.00059 J 0.00069 J 7.6E-06 UJ 0.00016 UJ 6.2E-05 UJ 5.7E-05 UJ
0.00026 UJ 0.00024 UJ 9.6E-05 UJ 0.00024 J 0.00013 UJ 0.00014 UJ 0.00078 UJ 0.00034 UJ
0.00017 UJ 0.0002 UJ 6.7E-05 UJ 8.7E-05 UJ 0.00013 J 9.7E-05 UJ 0.00022 UJ 0.00037 UJ
0.00032 UJ 0.00034 UJ 0.00014 J 0.00016 J 0.0002 UJ 0.00028 UJ 0.0013 UJ 0.0014 UJ
0.00027 J 0.00043 UJ 0.00028 J 0.00022 J 0.00011 J 0.00018 J 0.00022 UJ 0.00017 UJ
0.019 J 0.0073 J 0.014 J 0.015 J 0.0059 J 0.01 J 0.015 J 0.0061 UJ
4.8E-05 UJ 6.7E-05 UJ 5.8E-05 J 6.2E-05 J 1.9E-05 J 3.8E-05 UJ 8.5E-05 J 2E-05 UJ
0.018 J 0.0083 J 0.017 J 0.012 J 0.0069 J 0.013 J 0.0073 J 0.0089 J
0.0096 J 0.0022 J 0.0041 J 0.0024 J 0.0011 J 0.0021 J 0.0015 J 0.0016 J
0.00023 UJ 0.00043 UJ 0.00012 UJ 0.00013 UJ 0.00031 UJ 0.00023 UJ 0.0024 UJ 0.0024 UJ
0.046 J 0.014 J 0.037 J 0.018 J 0.013 J 0.02 J 0.012 J 0.015 J
0.351 0.117 0.228 0.142 0.0549 0.0946 0.0532 0.0635 
0.017 J 0.0081 J 0.014 J 0.015 J 0.0056 J 0.011 J 0.017 J 0.0081 J

0.009 U 0.009 U 0.009 U 0.01 U 0.009 U 0.009 U 0.008 U 0.009 U
0.17 0.055 0.085 0.034 0.044 0.049 0.03 0.045 
0.75 0.45 0.28 0.39 0.2 0.18 0.16 0.19 
0.63 0.55 J 0.23 0.36 0.21 0.17 0.19 0.19 
0.12 0 0.05 0.03 0 0.01 0 0 
278 J 173 J 225 J 219 J 294 J 435 J 243 J 349 J
0.02 UJ 0.09 J 0.02 UJ 0.05 J 0.02 UJ 0.09 J 0.02 UJ 0.15 

3 2 2.1 1.5 2.9 4.7 2.7 5.3 
237 252 248 212 242 245 248 230 
3460 3810 3760 2750 3220 3070 3210 2940 
795 554 668 551 848 794 806 787 
0.03 UJ 0.02 UJ 0.03 UJ 0.02 UJ 0.02 UJ 0.04 J 0.02 UJ 0.03 J
0.03 J 0.02 J 0.02 U 0.02 U 0.02 U 0.02 U 0.03 J 0.02 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR6 LPR6 LPR7 LPR8 LPR8 LPR8 LPR8

LPR5-ARFT-IND086 LPR6-ARFT-IND065 LPR6-ARFT-IND073 LPR7-ARFT-IND071 LPR8-ARFT-COMP14 LPR8-ARFT-COMP17 LPR8-ARFT-COMP21 LPR8-ARFT-COMP22
9/5/2009 8/25/2009 8/29/2009 8/27/2009 9/9/2009 9/8/2009 9/8/2009 9/8/2009

N N N N N N N N

0.22 J 0.23 J 0.46 J 0.16 J 0.75 1.1 0.27 J 0.69 
0.006 UJ 0.005 UJ 0.006 UJ 0.005 UJ 0.005 UJ 0.006 UJ 0.005 UJ 0.006 UJ
0.17 0.055 J 0.085 J 0.034 J 0.044 J 0.049 J 0.03 J 0.045 J
 R  R  R  R  R  R  R  R
0.0012 U 0.001 U 0.0012 U 0.0009 U 0.0009 U 0.0011 U 0.001 U 0.0011 U
0.001 U 0.001 U 0.001 U 0.001 U 0.006 J 0.006 J 0.002 J 0.006 J
 R  R  R  R  R  R  R  R
0.29 J 0.2 J 0.26 J 0.16 J 0.34 J 0.31 J 0.26 J 0.4 J
 R  R  R  R  R  R  R  R
0.17 J 0.22 J 0.27 J 0.23 J 0.53 J 1.3 J 0.7 J 1.4 J
0.006 UJ 0.11 J 0.072 J 0.097 J 0.081 J 0.11 J 0.06 J 0.14 J
0.006 U 0.005 U 0.006 U 0.005 U 0.005 U 0.006 U 0.005 U 0.006 U
0.0006 U 0.0005 U 0.0006 U 0.0005 UJ 0.0005 U 0.0006 U 0.0005 U 0.0006 U
21 J 16.1 J 18.6 J 14.3 J 15.8 J 21.5 J 17.2 J 21.7 J
0.46 0.48 0.34 0.38 0.42 0.52 0.39 0.43 

0.007 J 0.0026 UJ 0.012 J 0.013 J 0.003 UJ 0.0044 J 0.0021 UJ 0.0021 UJ
0.0022 UJ 0.0012 UJ 0.004 UJ 0.0033 J 0.0023 UJ 0.0025 J 0.0024 J 0.0021 J
0.0047 UJ 0.0012 UJ 0.0038 UJ 0.0036 UJ 0.0024 UJ 0.0029 UJ 0.0025 UJ 0.0022 UJ
0.005 UJ 0.0032 J 0.0041 UJ 0.003 UJ 0.0027 UJ 0.0063 UJ 0.002 UJ 0.0022 UJ
0.0051 J 0.0026 UJ 0.019 J 0.021 J 0.0029 UJ 0.0037 UJ 0.0041 J 0.002 UJ
0.028 J 0.007 J 0.015 J 0.013 J 0.0053 J 0.005 UJ 0.012 J 0.011 J
0.0036 UJ 0.002 UJ 0.003 UJ 0.0026 UJ 0.003 UJ 0.0035 UJ 0.0035 J 0.0028 UJ
0.0029 J 0.0013 UJ 0.0021 UJ 0.0011 UJ 0.0015 J 0.0036 J 0.0052 J 0.0013 J
0.0016 UJ 0.0013 UJ 0.0016 UJ 0.0016 UJ 0.0014 UJ 0.0019 UJ 0.0012 UJ 0.0011 UJ
0.00089 UJ 0.0016 UJ 0.0023 UJ 0.0021 UJ 0.00092 UJ 0.0012 UJ 0.0011 UJ 0.0012 UJ
0.00069 UJ 0.0009 UJ 0.0016 UJ 0.0014 UJ 0.00076 UJ 0.00092 UJ 0.0008 UJ 0.00099 UJ
0.00084 UJ 0.00086 UJ 0.002 UJ 0.0024 UJ 0.001 UJ 0.00074 UJ 0.0007 UJ 0.00085 UJ
0.00057 UJ 0.00077 UJ 0.0012 UJ 0.0011 UJ 0.00064 UJ 0.00071 UJ 0.00077 UJ 0.0008 UJ
0.00049 J 0.00067 UJ 0.0013 UJ 0.0011 UJ 0.00056 UJ 0.00076 J 0.00057 UJ 0.00064 UJ
0.0018 UJ 0.0013 UJ 0.0019 UJ 0.002 UJ 0.0014 UJ 0.0022 UJ 0.0027 J 0.0011 UJ
0.00093 UJ 0.0013 UJ 0.0026 UJ 0.0022 UJ 0.00065 UJ 0.0015 UJ 0.00069 UJ 0.001 UJ
0.00046 J 7.6E-05 UJ 0.00063 J 0.00064 J 0.00019 J 0.00055 J 0.00077 J 0.00024 J
0.0054 J 0.0011 UJ 0.0045 J 0.0037 J 0.00095 UJ 0.0044 J 0.0063 J 0.0011 UJ
0.0027 UJ 0.0014 UJ 0.0028 UJ 0.0016 UJ 0.002 UJ 0.0025 UJ 0.005 J 0.0015 UJ
0.001 UJ 0.001 UJ 0.0027 UJ 0.0033 UJ 0.0012 UJ 0.0009 UJ 0.00081 UJ 0.001 UJ
0.0046 UJ 0.001 UJ 0.16 J 0.17 J 0.0026 UJ 0.0033 UJ 0.0018 UJ 0.0027 UJ
0.00087 UJ 0.0011 UJ 0.002 UJ 0.0019 UJ 0.001 UJ 0.0011 UJ 0.0011 UJ 0.0012 UJ
0.0059 J 0.0051 J 0.0049 J 0.0056 J 0.0018 J 0.0035 J 0.0055 J 0.0021 J
0.0024 J 0.00092 UJ 0.002 J 0.0023 J 0.00077 UJ 0.0033 J 0.0047 J 0.00086 UJ
0.00095 U 0.00098 U 0.0009 U 0.00089 U 0.00089 U 0.00098 U 0.00091 U 0.00092 U
0.00091 J 0.00075 J 0.00079 J 0.00056 J 0.00055 J 0.00075 J 0.00049 J 0.0008 J
0.0012 0.0012 0.0012 0.00068 J 0.00065 J 0.0013 0.00091 J 0.0015 
0.0014 0.0017 0.0016 0.00068 J 0.00089 0.002 0.0011 0.0021 
0.0023 0.0014 0.0014 0.00064 J 0.001 0.0013 0.00086 J 0.0015 
0.00095 U 0.00098 U 0.0009 U 0.00089 U 0.00089 U 0.00098 U 0.00091 U 0.00092 U
0.00079 J 0.00072 J 0.00084 J 0.00055 J 0.00045 J 0.00082 J 0.00091 UJ 0.00073 J
0.0017 0.0016 0.0011 0.00062 J 0.00079 J 0.0013 0.00091 J 0.0013 
0.0036 0.0045 0.004 0.0018 0.002 0.0049 0.0027 0.0047 
0.0023 0.0015 0.0016 0.0009 0.001 0.0013 0.0012 0.0015 
0.00095 U 0.00098 U 0.0009 U 0.00089 U 0.00089 U 0.00098 U 0.00091 U 0.00092 U
0.0019 J 0.0013 J 0.0012 J 0.00076 J 0.0011 J 0.0012 J 0.00071 J 0.0011 J
0.00095 U 0.00098 U 0.0009 U 0.00089 U 0.00089 U 0.00098 U 0.00091 U 0.00092 U
0.0033 0.0036 0.0032 0.0017 0.002 0.004 0.0024 0.0041 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR6 LPR6 LPR7 LPR8 LPR8 LPR8 LPR8

LPR5-ARFT-IND086 LPR6-ARFT-IND065 LPR6-ARFT-IND073 LPR7-ARFT-IND071 LPR8-ARFT-COMP14 LPR8-ARFT-COMP17 LPR8-ARFT-COMP21 LPR8-ARFT-COMP22
9/5/2009 8/25/2009 8/29/2009 8/27/2009 9/9/2009 9/8/2009 9/8/2009 9/8/2009

N N N N N N N N

0.0096 0.0054 0.0063 0.0032 0.0017 0.003 0.0019 0.0035 
0.00095 U 0.00098 U 0.0009 U 0.00089 U 0.00089 U 0.00098 U 0.00091 U 0.00092 U
0.0059 J 0.0034 J 0.0039 J 0.0019 J 0.0015 J 0.0027 J 0.0014 J 0.0028 J
0.0028 0.0022 0.0021 0.0014 0.0014 0.0027 0.0015 0.0026 
0.00095 U 0.00098 U 0.0009 U 0.00089 U 0.00089 U 0.00098 U 0.00091 U 0.00092 U

1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
7.3 U 7.2 U 7.6 U 7.5 U 7.6 U 7.9 U 7.2 U 7.8 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
7.3 U 7.2 U 7.6 U 7.5 U 7.6 U 7.9 U 7.2 U 7.8 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
3.7 U 3.6 U 3.8 U 3.8 U 3.8 U 3.9 U 3.6 U 3.9 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
3.7 UJ 3.6 UJ 3.8 UJ 3.8 UJ 3.8 UJ 3.9 UJ 3.6 UJ 3.9 UJ
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 0.9 J 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR6 LPR6 LPR7 LPR8 LPR8 LPR8 LPR8

LPR5-ARFT-IND086 LPR6-ARFT-IND065 LPR6-ARFT-IND073 LPR7-ARFT-IND071 LPR8-ARFT-COMP14 LPR8-ARFT-COMP17 LPR8-ARFT-COMP21 LPR8-ARFT-COMP22
9/5/2009 8/25/2009 8/29/2009 8/27/2009 9/9/2009 9/8/2009 9/8/2009 9/8/2009

N N N N N N N N

1.8 UJ 1.8 UJ 1.9 UJ 1.9 UJ 1.9 UJ 2 UJ 1.8 UJ 2 UJ
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
7.3 U 7.2 U 7.6 U 7.5 U 7.6 U 7.9 U 7.2 U 7.8 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U
1.8 U 1.8 U 1.9 U 1.9 U 1.9 U 2 U 1.8 U 2 U

1.1E-05 2.8E-06 U 2.6E-06 U 3.3E-06 U 2.2E-06 U 1.4E-06 U 1.9E-06 U 1.9E-06 U
6.3E-06 J 9.2E-06 U 8.8E-06 U 1.1E-05 U 3.4E-06 U 3.4E-06 J 4.1E-06 U 3.7E-06 J
        
        
0.00012 8.3E-05 4.1E-06 U 0.00014 1.6E-05 4.8E-05 1.8E-05 3.2E-05 
5.3E-05 2.9E-05 1.6E-05 5.6E-05 4.8E-06 U 1.7E-05 4.8E-06 9.8E-06 
5.8E-06 ZJ 2.7E-06 U 2.4E-06 U 3.6E-06 U 2E-06 U 2E-06 U 1.8E-06 U 1.7E-06 U
0.047 J 0.02 J 0.035 J 0.021 J 0.0071 0.014 J 0.0099 J 0.019 J
3.2E-06 U 4E-06 U 3.5E-06 U 9.8E-06 U 4.1E-06 U 2.8E-06 U 3.2E-06 U 3.7E-06 U
0.0017 0.00084 0.0012 0.0014 0.00019 0.00056 0.00032 0.00055 
0.00021 0.00011 0.00011 0.00026 3.9E-05 0.00013 8.2E-05 0.00014 
        
3E-06 UJ 6.8E-06 UJ 1E-05 UJ 2.9E-05 U 3.2E-06 UJ 3.5E-06 UJ 2.5E-06 UJ 3.1E-06 UJ
0.064 J 0.029 J 0.052 J 0.04 J 0.015 J 0.024 J 0.017 J 0.035 J
0.00027 8E-05 3.9E-06 U 1.1E-05 U 2.7E-05 5.2E-05 3.4E-05 5.9E-05 ZJ
0.00017 3.5E-06 U 3.1E-06 U 8.5E-06 U 4.1E-06 U 2.8E-05 3.7E-05 3.4E-05 
        
0.0026 0.00089 0.0019 0.0013 0.00032 0.00067 0.00045 0.00084 
0.0023 3.4E-06 U 3E-06 U 0.0011 0.00051 0.00078 0.00042 3.1E-06 U
        
0.0045 0.0016 0.0031 J 0.0019 0.00072 0.0014 0.00095 3.7E-06 U
0.12 J 0.047 J 0.091 J 0.053 J 0.017 J 0.035 J 0.025 J 0.046 J
        
8.3E-06 J 1.9E-05 U 2E-05 U 2.9E-05 U 8.8E-06 U 3.9E-06 J 1.1E-05 U 9.6E-06 U
0.00063 0.00017 3.4E-06 U 9.5E-06 U 4.3E-05 0.0001 6.2E-05 0.00011 
0.00019 4.8E-05 ZJ 9.1E-05 5.1E-05 1.6E-05 ZJ 4E-05 2.6E-05 4.9E-05 
0.00028 4.9E-06 U 4.4E-06 U 0.00035 6.3E-05 0.00014 9.1E-05 0.00016 
0.0021 0.00075 0.0014 0.00097 0.0003 0.00058 0.00041 0.00077 
        
        
7.8E-05 1.7E-05 U 2.4E-05 U 2.4E-05 U 1.7E-05 3.1E-05 2.2E-05 3.3E-05 
3.6E-06 U 4.8E-06 U 4.4E-06 U 1.4E-05 U 4.2E-06 U 3E-06 U 3.8E-06 U 4.2E-06 U
0.021 J 0.01 0.017 J 0.01 0.0033 0.0071 0.0049 0.0087 
0.21 J 0.084 J 0.15 J 0.08 J 0.029 J 0.049 J 0.035 J 0.07 J
        
0.0081 J 0.0041 0.0064 0.0043 0.0016 0.003 0.0022 0.0042 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR6 LPR6 LPR7 LPR8 LPR8 LPR8 LPR8

LPR5-ARFT-IND086 LPR6-ARFT-IND065 LPR6-ARFT-IND073 LPR7-ARFT-IND071 LPR8-ARFT-COMP14 LPR8-ARFT-COMP17 LPR8-ARFT-COMP21 LPR8-ARFT-COMP22
9/5/2009 8/25/2009 8/29/2009 8/27/2009 9/9/2009 9/8/2009 9/8/2009 9/8/2009

N N N N N N N N

0.0002 3.5E-06 U 2.9E-06 U 6E-06 U 3.4E-05 0.0001 5.2E-05 9.4E-05 
0.007 0.0039 0.0084 J 0.0071 0.0014 0.0031 0.0017 0.0035 
0.0052 0.002 0.0027 0.0015 0.00057 0.00094 0.0007 0.0014 
0.003 0.0018 0.0031 0.0023 0.00063 0.00082 0.00061 0.0011 
0.011 0.0055 0.014 0.0082 0.002 0.0027 0.0017 0.0033 
0.0029 0.0013 J 0.0028 J 0.002 J 0.00032 0.00072 0.00039 0.00067 
0.0054 0.0025 0.0049 0.0028 0.0009 0.0019 0.0013 0.0027 
        
0.003 0.0013 0.0018 0.0013 0.00042 0.0007 0.00052 0.00098 
1E-05 U 1.5E-05 U 1.5E-05 U 2.2E-05 U 6.9E-06 U 7.1E-06 U 8.7E-06 U 7.5E-06 U
        
0.019 J 0.0089 J 0.019 J 0.01 J 0.0028 0.0046 0.003 0.0064 
2.1E-06 U 4.3E-06 U 3.6E-06 U 7.3E-06 U 2.8E-06 U 2.4E-06 U 2.4E-06 U 1.7E-06 U
2.1E-06 U 3.7E-06 U 3.2E-06 U 6.4E-06 U 2.7E-06 U 6.3E-06 ZJ 2.3E-06 U 1.7E-06 U
0.00072 0.0004 0.00031 0.00055 7E-05 0.00026 0.0001 0.00018 
1.6E-06 U 3.2E-06 UJ 2.9E-06 UJ 5.3E-06 UJ 1.7E-06 U 1.8E-06 U 1.6E-06 U 1.4E-06 U
0.043 J 0.017 J 0.023 J 0.013 J 0.0044 0.0071 0.0051 0.01 J
0.051 J 0.026 J 0.036 J 0.03 J 0.0096 0.016 J 0.011 0.021 J
0.0008 0.00028 0.00044 0.00023 5.6E-05 ZJ 0.00011 7E-05 ZJ 0.00015 
        
6.5E-05 J 3E-05 J 4.1E-05 ZJ 3.4E-05 J 2E-05 J 3.4E-05 J 2E-05 J 3.7E-05 J
2.1E-05 ZJ 3.1E-06 UJ 2.8E-06 UJ 5.2E-06 UJ 1.7E-06 U 5.2E-06 1.6E-06 U 1.4E-06 U
        
1.9E-05 ZJ 2.6E-06 UJ 2.4E-06 UJ 4.4E-06 UJ 1.4E-06 U 1.6E-06 U 1.4E-06 U 1.2E-06 U
0.31 J 0.12 J 0.16 J 0.095 J 0.031 J 0.053 J 0.038 J 0.078 J
0.0048 0.0018 0.0024 0.0012 0.00025 0.00054 0.00035 0.00067 
0.0019 0.00084 J 0.00093 J 0.00038 J 5.2E-05 9.7E-05 6.4E-05 0.00013 
0.022 J 0.0083 0.014 0.0084 0.0029 0.0052 0.0038 0.0074 
        
0.021 J 0.0079 0.013 J 0.0072 0.0027 0.0049 0.0036 0.0068 
0.00051 0.00026 0.00075 0.00037 5.7E-05 0.00011 6.4E-05 0.00013 
9.2E-05 3.1E-05 3.5E-05 4.1E-05 1.4E-05 3.3E-05 1.5E-05 2.8E-05 
1.7E-06 U 3.2E-06 U 2.7E-06 U 5.5E-06 U 2.1E-06 U 2E-06 U 3.3E-05 0.00012 
2E-05 2.8E-06 U 2.4E-06 U 4.8E-06 U 1.9E-06 U 1.7E-06 U 1.6E-06 U 8.4E-06 
0.0005 0.00015 0.00027 0.00021 5.1E-05 0.00013 7.6E-05 0.00014 
        
0.0062 0.0029 0.0062 0.0036 0.0011 0.002 0.0014 0.0027 
0.00016 3E-06 U 2.6E-06 U 5.2E-06 U 2.5E-05 4.8E-05 3.2E-05 6.9E-05 
        
0.0094 J 0.0036 0.0061 0.0034 0.0012 0.0022 0.0016 0.0031 
        
2E-05 U 2.8E-05 U 4.2E-05 U 3E-05 U 8E-06 U 8E-06 U 7.4E-06 U 1.2E-05 
0.00019 6.7E-05 5.7E-05 8.4E-05 3.1E-05 8.5E-05 3.1E-05 6.7E-05 
0.069 J 0.023 J 0.044 J 0.02 J 0.0057 0.011 J 0.0071 0.015 J
0.018 J 0.0063 0.01 0.0049 0.0014 0.0027 0.0018 0.0033 
0.013 J 0.0046 0.0068 0.0033 0.0011 0.0019 0.0013 0.0026 
        
0.014 J 0.0068 0.017 J 0.0092 J 0.0015 0.0032 0.0018 0.0035 
0.0033 0.001 0.0015 0.00083 0.00018 0.00045 0.00028 0.00049 
0.00077 0.0004 0.00042 0.00052 4.7E-05 0.00019 6.8E-05 0.00013 
0.029 J 0.012 J 0.018 J 0.0096 J 0.003 0.0059 0.004 0.0072 
0.022 J 0.0066 0.0098 J 0.0043 0.0013 0.0026 0.0018 0.0033 
0.0045 0.0022 0.0067 0.0031 0.00046 0.00068 0.00039 0.00073 
0.00079 0.00023 0.00019 0.00032 0.00011 0.00027 0.00011 0.00024 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR6 LPR6 LPR7 LPR8 LPR8 LPR8 LPR8

LPR5-ARFT-IND086 LPR6-ARFT-IND065 LPR6-ARFT-IND073 LPR7-ARFT-IND071 LPR8-ARFT-COMP14 LPR8-ARFT-COMP17 LPR8-ARFT-COMP21 LPR8-ARFT-COMP22
9/5/2009 8/25/2009 8/29/2009 8/27/2009 9/9/2009 9/8/2009 9/8/2009 9/8/2009

N N N N N N N N

0.25 J 0.082 J 0.13 J 0.06 J 0.018 J 0.032 J 0.022 J 0.044 J
0.00054 0.0002 0.00036 0.00021 5E-05 0.00011 6.7E-05 0.00014 
0.00047 0.0003 ZJ 0.00041 0.00019 3.1E-05 7.2E-05 3.9E-05 7.9E-05 
0.043 J 0.018 J 0.023 J 0.013 J 0.0034 0.0063 0.004 0.0081 J
0.00038 0.00016 0.00018 0.00012 2.9E-05 5.2E-05 3.5E-05 6.6E-05 
0.0013 2E-05 U 2E-05 U 0.00077 5.7E-05 0.0002 9.8E-05 0.00018 
1.8E-06 U 2.1E-06 U 2E-06 U 3.2E-06 U 1.5E-06 U 1.7E-06 U 1.7E-06 U 1.1E-06 U
0.13 J 0.047 J 0.059 J 0.034 J 0.011 J 0.019 J 0.012 J 0.022 J
0.0004 9.4E-05 0.00014 6.5E-05 1.4E-05 3.4E-05 2E-05 4E-05 
0.003 0.00098 0.0015 0.00075 0.00024 0.00046 0.00032 0.00064 
0.00023 6.5E-05 6.8E-05 7.8E-05 3.6E-05 ZJ 8.8E-05 3.5E-05 8.9E-05 
0.018 J 0.0049 0.0082 J 0.0038 0.0013 0.0024 0.0017 0.0034 
0.0032 0.0012 0.0018 0.00084 0.00023 0.00044 0.00031 0.00057 
1.3E-05 U 1.4E-05 U 1.4E-05 U 1.7E-05 U 3.9E-06 U 4.1E-06 U 3.6E-06 U 5.3E-06 U
        
0.032 J 0.012 J 0.018 J 0.0094 J 0.0028 0.0051 0.0035 0.0076 
0.01 J 0.0042 0.0063 0.0032 0.00095 0.0016 0.0011 0.0024 
0.021 J 0.0067 0.011 J 0.005 0.0016 0.0024 0.0018 0.0039 
0.0018 0.00059 0.00085 0.00041 0.00014 0.00018 0.00014 0.00032 
0.045 J 0.016 0.024 J 0.013 0.0055 0.0075 0.0059 0.013 
        
1.8E-06 U 2.8E-06 U 2.8E-06 U 3.5E-06 U 2E-06 U 1.4E-06 U 1.5E-06 U 1.8E-06 U
0.014 J 0.0072 0.0078 0.01 0.0025 J 0.0052 J 0.0027 J 0.0052 J
0.00049 0.00025 0.00046 0.00035 4.4E-05 0.00012 4.7E-05 9.6E-05 
0.0058 0.0019 0.0027 0.0014 0.00041 0.00072 0.00053 0.0011 
0.012 J 0.0043 0.0054 0.0033 0.0014 0.0025 0.0018 0.0037 
0.028 J 0.0098 J 0.015 J 0.0081 J 0.0032 0.0047 0.0037 0.0078 J
4E-05 2.3E-06 U 1.9E-05 3.7E-06 U 1.4E-06 U 7.9E-06 4.8E-06 ZJ 1.1E-05 
0.0013 0.0006 0.00093 0.00056 0.00018 0.00032 0.00022 0.00046 
0.013 J 0.0058 0.0069 0.0057 0.0023 0.0043 0.0032 0.0065 
0.0017 0.0007 0.00087 0.00059 0.00021 0.00037 0.00026 0.00053 
0.0057 0.0023 0.0028 0.0022 0.00096 0.0019 0.0014 0.0028 
0.00012 J 5.3E-06 U 6.9E-06 U 8.4E-06 U 1.6E-05 J 4.1E-05 ZJ 3.7E-05 J 4.5E-05 J
0.0011 J 0.00032 0.00024 0.00081 0.00017 J 0.0005 J 0.00019 J 0.00042 J
5.6E-06 UJ 5.6E-06 U 8.8E-06 8.9E-06 U 3.5E-06 UJ 3.8E-06 UJ 4.6E-06 UJ 5.3E-06 UJ
2.1E-05 7.8E-06 6.5E-06 ZJ 3.2E-06 U 5.2E-06 1.1E-05 5.1E-06 1E-05 
0.00015 J 5.7E-05 ZJ 4.2E-05 6.6E-06 U 1.9E-05 J 7.3E-05 J 2.7E-05 J 5.7E-05 J
0.0015 J 0.00061 0.00054 0.0013 0.0003 J 0.00076 J 0.00038 J 0.00075 J
6.8E-05 2.1E-05 2E-05 ZJ 3E-05 ZJ 1.2E-05 3E-05 1.3E-05 2.6E-05 
        
        
2.1E-06 U 3.4E-06 U 3.5E-06 U 4.3E-06 U 2.4E-06 U 1.6E-06 U 1.8E-06 U 2.2E-06 U
        
0.0039 J 0.002 0.0013 0.0031 0.00081 J 0.002 J 0.00096 J 0.0019 J
0.00063 0.00018 0.00015 0.00035 0.00011 0.00022 9.3E-05 0.00022 
        
3.5E-05 J 1.5E-05 6.8E-06 U 2.9E-05 4E-06 J 1.2E-05 J 4.1E-06 UJ 1.1E-05 J
5.6E-06 UJ 6.7E-06 U 8.6E-06 U 1.1E-05 U 3.5E-06 UJ 3.8E-06 UJ 4.6E-06 UJ 5.3E-06 UJ
4.7E-06 UJ 5.3E-06 U 6.9E-06 U 8.4E-06 U 3E-06 UJ 3.2E-06 UJ 3.9E-06 UJ 4.5E-06 UJ
2E-05 J 0.00018 0.0003 0.00021 ZJ 7.9E-06 ZJ 3.2E-05 J 7.2E-06 ZJ 6.6E-06 UJ
4.2E-05 J 6.6E-06 U 2.7E-05 ZJ 2.7E-05 ZJ 3.5E-06 UJ 9.4E-06 ZJ 4.8E-06 UJ 5.3E-06 UJ
5.5E-06 UJ 6E-06 U 7.7E-06 U 9.4E-06 U 3.4E-06 UJ 3.7E-06 UJ 4.5E-06 UJ 5.2E-06 UJ
0.00018 J 5.3E-05 J 6E-05 J 7.3E-05 ZJ 2.5E-05 J 6.5E-05 J 2.2E-05 J 6E-05 J
0.0015 0.0006 0.00044 0.0014 0.00027 0.00063 0.00022 0.00055 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR6 LPR6 LPR7 LPR8 LPR8 LPR8 LPR8

LPR5-ARFT-IND086 LPR6-ARFT-IND065 LPR6-ARFT-IND073 LPR7-ARFT-IND071 LPR8-ARFT-COMP14 LPR8-ARFT-COMP17 LPR8-ARFT-COMP21 LPR8-ARFT-COMP22
9/5/2009 8/25/2009 8/29/2009 8/27/2009 9/9/2009 9/8/2009 9/8/2009 9/8/2009

N N N N N N N N

1.1E-05 3.6E-06 U 3.6E-06 U 6.7E-06 U 1.4E-06 U 5.6E-06 9.9E-06 1.9E-06 U
0.0057 0.002 0.0014 0.004 0.00079 0.0022 0.00083 0.0019 
6.8E-05 3E-06 U 3E-06 U 0.0002 1.3E-05 2.3E-05 ZJ 1.3E-05 3E-05 
0.075 J 0.025 J 0.045 J 0.031 J 0.0071 0.016 0.0078 0.017 
0.00034 0.00012 ZJ 9.8E-05 0.00025 6.7E-05 0.0002 6.5E-05 0.00014 
8.6E-05 3.7E-05 2.2E-05 7.4E-05 1.4E-05 3.4E-05 1.3E-05 2.6E-05 
        
8.7E-05 2.6E-06 U 2.6E-06 U 0.00011 1.8E-05 5E-05 1.5E-05 3.8E-05 
0.012 0.0048 0.0031 0.0088 0.0012 0.004 0.0014 0.0033 
1.1E-05 U 1.7E-05 U 1.7E-05 U 2.5E-05 U 7.5E-06 U 7.5E-06 U 9.3E-06 U 8.1E-06 U
0.00094 0.00029 0.00013 0.0006 8.9E-05 0.00033 0.0001 0.00021 
0.00093 0.0003 8.9E-05 0.00053 5E-05 0.00022 6.6E-05 0.00015 
0.037 J 0.011 0.035 J 0.027 J 0.0085 J 0.017 J 0.0083 J 0.017 J
        
9.2E-05 2E-05 ZJ 1.1E-05 J 3E-05 4.6E-06 1.5E-05 6.4E-06 1.3E-05 
7.4E-05 9.5E-06 U 1.5E-05 U 1.2E-05 U 1.7E-05 3.1E-05 2E-05 3.9E-05 
0.00015 0.00011 1.5E-05 U 0.00018 2.7E-05 0.0001 3E-05 7.7E-05 
5.1E-05 2.1E-05 3E-05 6.3E-05 1.1E-05 ZJ 3.5E-05 1.7E-05 3E-05 
0.00014 9.2E-06 U 8.4E-05 ZJ 0.00036 2.1E-05 ZJ 6.7E-05 2.7E-05 ZJ 6.8E-05 
0.0058 0.0019 0.003 0.0027 0.00077 0.0015 0.00074 0.0016 
1.1E-05 J 1.5E-05 U 1.6E-05 U 2.3E-05 U 7.1E-06 U 4.4E-06 J 9.1E-06 U 3.8E-06 J
0.0052 0.0022 0.0038 0.0034 0.00099 0.0018 0.00096 0.0019 
0.017 0.0075 0.012 0.013 0.0027 0.0059 0.003 0.0059 
        
0.0015 0.00065 0.001 0.0012 0.00024 0.00055 0.00029 0.00057 
0.028 J 0.01 J 0.017 J 0.016 J 0.0055 0.0096 J 0.0051 0.011 J
        
0.029 J 0.013 J 0.022 J 0.02 J 0.0041 0.0088 J 0.0046 0.0091 J
0.0002 7.6E-06 U 1.2E-05 U 9.9E-06 U 2.3E-05 6.9E-05 3.4E-05 6.5E-05 
0.00033 0.00013 0.00024 0.00024 3.4E-05 0.00011 5.5E-05 0.00011 
        
1E-05 U 1.5E-05 U 1.5E-05 U 2.3E-05 U 6.9E-06 U 7.1E-06 U 8.8E-06 U 7.5E-06 U
        
        
0.00033 0.00015 0.00028 0.00031 5.6E-05 0.00016 7.5E-05 0.00016 
8.1E-05 2.2E-06 U 2.2E-06 U 4.1E-06 U 1.2E-05 ZJ 2.9E-05 1.7E-05 2.6E-05 
        
        
        
2.4E-05 1.7E-05 U 2.1E-05 U 1.6E-05 ZJ 4.9E-06 U 1.3E-05 6.7E-06 1.1E-05 
9.5E-06 U 1.1E-05 U 1.8E-05 U 1.5E-05 U 3.9E-06 U 4.8E-06 U 4.1E-06 U 5.7E-06 U
0.00021 0.00011 0.00011 0.00017 2.6E-05 9E-05 3.6E-05 8E-05 
3.7E-05 J 1.7E-05 J 2.3E-05 J 2.1E-05 J 5E-06 J 1.4E-05 J 5.1E-06 J 1E-05 J
9.4E-06 U 1E-05 U 1.6E-05 U 1.3E-05 U 3.9E-06 U 4.7E-06 U 4E-06 U 5.7E-06 U
3.1E-05 1.2E-05 U 2E-05 U 1.6E-05 U 4.3E-06 U 6.9E-06 4.6E-06 U 1.5E-05 
0.0027 0.0012 0.0012 J 0.0021 0.00052 0.00099 0.00059 0.0011 
0.0015 0.00083 5.2E-06 U 0.0016 0.00046 0.00061 0.00046 5.7E-06 U
0.0042 0.0016 0.0031 0.0032 0.00068 0.0016 0.00079 0.0015 
0.022 J 0.0072 0.012 0.0082 0.0031 0.005 0.0038 0.0092 
0.027 0.01 0.014 0.015 0.0037 0.0086 0.0047 0.0084 
        
6.2E-06 U 6.7E-06 U 5.9E-06 U 1.6E-05 U 7.4E-06 U 5.3E-06 U 6.7E-05 6E-05 
1.8E-05 4.9E-06 U 4.3E-06 U 1.2E-05 U 5.6E-06 U 3.9E-06 U 4.5E-06 U 5E-06 U
1E-05 U 1.5E-05 U 1.6E-05 U 2.3E-05 U 7.1E-06 U 7.4E-06 U 9.1E-06 U 7.6E-06 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR6 LPR6 LPR7 LPR8 LPR8 LPR8 LPR8

LPR5-ARFT-IND086 LPR6-ARFT-IND065 LPR6-ARFT-IND073 LPR7-ARFT-IND071 LPR8-ARFT-COMP14 LPR8-ARFT-COMP17 LPR8-ARFT-COMP21 LPR8-ARFT-COMP22
9/5/2009 8/25/2009 8/29/2009 8/27/2009 9/9/2009 9/8/2009 9/8/2009 9/8/2009

N N N N N N N N

0.056 J 0.02 0.021 0.026 J 0.0081 0.019 0.011 0.02 
0.0052 0.0015 0.0019 0.0026 0.00071 0.0016 0.00077 0.0015 
0.011 J 0.0045 J 0.012 J 0.0072 0.002 0.0033 0.002 0.004 
0.0092 0.0026 0.0043 0.002 0.00048 0.0012 0.00065 0.0013 
0.00014 4.1E-05 3.6E-05 7.8E-05 8.5E-06 ZJ 2.7E-05 8.6E-06 ZJ 1.7E-05 ZJ
0.012 J 0.0044 0.01 J 0.0096 J 0.002 0.0041 0.002 0.0036 
5.9E-05 2.5E-05 2.2E-05 4.1E-05 4.9E-06 1.7E-05 6.6E-06 1.1E-05 
        
3.5E-05 4.2E-06 U 3.7E-06 U 2.4E-05 ZJ 5.8E-06 U 1.7E-05 4.2E-06 U 1.2E-05 
0.072 J 0.023 J 0.04 J 0.025 J 0.0074 0.015 J 0.011 J 0.018 J
0.0063 J 0.0025 0.003 0.0023 0.0011 0.0019 J 0.0014 J 0.0028 
2.29 0.869 1.39 0.89 0.274 0.507 0.333 0.654 
2.08 0.787 1.24 0.802 0.245 0.449 0.291 0.576 
1.55 0.582 0.92 0.555 0.173 0.326 0.215 0.424 
1.4E-05 2.45E-06 4.53E-06 2.67E-06 2.57E-06 4.85E-06 3.45E-06 6E-06 

1.1E-05 3.1E-06 U 3E-06 U 3.8E-06 U 2.3E-06 U 1.5E-06 U 1.8E-06 U 2E-06 U
0.00035 J 0.00012 J 0.00015 ZJ 0.00013 ZJ 6.2E-05 J 0.00015 J 6.2E-05 J 0.00014 J
0.023 J 0.011 ZJ 0.011 ZJ 0.017 ZJ 0.0042 ZJ 0.0093 ZJ 0.0046 ZJ 0.0091 J
0.22 J 0.08 ZJ 0.14 ZJ 0.13 ZJ 0.033 ZJ 0.07 ZJ 0.034 ZJ 0.071 J
0.47 ZJ 0.18 ZJ 0.31 J 0.22 ZJ 0.07 ZJ 0.14 J 0.093 ZJ 0.17 ZJ
0.77 ZJ 0.31 J 0.49 J 0.29 J 0.095 ZJ 0.17 ZJ 0.12 ZJ 0.23 J
0.62 J 0.22 ZJ 0.34 J 0.17 J 0.049 J 0.089 J 0.059 J 0.12 J
0.16 J 0.057 J 0.085 J 0.045 J 0.016 0.025 0.019 ZJ 0.04 J
0.02 J 0.0088 0.011 0.0085 0.0035 0.0065 0.0048 0.0098 

0.0073 U 0.0071 U 0.007 U 0.0069 U 0.0073 U 0.0079 U 0.0078 U 0.0078 U
0.0073 U 0.0071 U 0.007 U 0.0069 U 0.0073 U 0.0079 U 0.0078 U 0.0078 U
0.0073 U 0.0071 U 0.007 U 0.0069 U 0.0073 U 0.0079 U 0.0078 U 0.0078 U
0.0073 U 0.0071 U 0.007 U 0.0069 U 0.0073 U 0.0079 U 0.0078 U 0.0078 U
0.0073 U 0.0071 U 0.007 U 0.0069 U 0.0073 U 0.0079 U 0.0078 U 0.0078 U
1.2 0.45 0.89 J 0.77 0.28 0.55 0.34 0.64 
1.5 0.46 0.76 0.43 0.15 0.29 J 0.18 J 0.36 
0.0073 U 0.0071 U 0.007 U 0.0069 U 0.0073 U 0.0079 U 0.0078 U 0.0078 U
0.0073 U 0.0071 U 0.007 U 0.0069 U 0.0073 U 0.0079 U 0.0078 U 0.0078 U

1.3E-06 ZJ 4.7E-07 J 1.6E-06 J 1E-06 J 9.4E-07 J 2.1E-06 J 1.4E-06 J 2.7E-06 J
1.3E-06 J 4E-07 J 7.8E-07 J 3.9E-07 J 2.6E-07 J 7.2E-07 J 5E-07 J 8E-07 J
2.4E-07 U 2.4E-07 UJ 2.2E-07 UJ 2.7E-07 UJ 2E-07 U 3.1E-07 U 3E-07 U 2.8E-07 U
3.2E-07 ZJ 2.3E-07 ZJ 5.1E-07 ZJ 3.9E-07 J 2.8E-07 J 4.9E-07 J 4.1E-07 J 4.9E-07 J
1.4E-06 J 5.2E-07 J 1.4E-06 J 5.7E-07 J 1.1E-07 U 2.6E-07 J 1.5E-07 U 4.4E-07 J
1.7E-06 J 6.7E-07 J 2.1E-06 J 1.1E-06 J 6.7E-07 J 2.1E-06 J 1.5E-06 J 2E-06 ZJ
3E-07 J 1.5E-07 J 4.9E-07 J 3.2E-07 J 1.1E-07 U 1.9E-07 J 1.5E-07 U 3.5E-07 ZJ
4.9E-07 J 3.3E-07 J 6.4E-07 J 3.2E-07 J 4E-07 J 5.6E-07 J 4.5E-07 J 5.8E-07 J
2.2E-07 U 2.1E-07 U 1.6E-07 U 2.3E-07 U 1.7E-07 U 3.1E-07 U 2.4E-07 U 2.3E-07 U
1.5E-07 U 1.2E-07 U 1.3E-07 U 1.5E-07 U 1.4E-07 U 2E-07 U 2E-07 U 1.5E-07 U
7.4E-07 J 1.6E-07 U 1.1E-06 J 6.4E-07 ZJ 2.5E-07 U 5.6E-07 J 4.1E-07 ZJ 6.8E-07 J
1.5E-07 U 1.4E-07 U 3.9E-07 J 1.5E-07 U 1.1E-07 U 2.1E-07 U 1.6E-07 U 1.6E-07 U
4.3E-07 ZJ 3.3E-07 J 6E-07 J 5.4E-07 J 1.2E-07 U 1.8E-07 U 1.8E-07 U 1.5E-07 U
2.3E-05 1.4E-05 2.3E-05 2.6E-05 3.6E-07 ZJ 9.5E-07 ZJ 3.1E-07 ZJ 5E-07 ZJ
2E-07 U 9.4E-08 U 1.2E-07 U 1.4E-07 U 1E-07 U 2.1E-07 U 1.8E-07 U 1.5E-07 U
2.4E-06 J 8.9E-07 J 1.8E-06 J 1.5E-06 J 1.2E-06 J 2.7E-06 J 2.3E-06 J 3E-06 J
3.6E-07 U 4.2E-07 U 2.9E-07 U 4.6E-07 U 3.2E-07 U 5E-07 U 4.3E-07 U 4E-07 U
2.43E-05 1.43E-05 2.49E-05 2.71E-05 5.07E-07 1.9E-06 9.76E-07 1.6E-06 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
LPR5 LPR6 LPR6 LPR7 LPR8 LPR8 LPR8 LPR8

LPR5-ARFT-IND086 LPR6-ARFT-IND065 LPR6-ARFT-IND073 LPR7-ARFT-IND071 LPR8-ARFT-COMP14 LPR8-ARFT-COMP17 LPR8-ARFT-COMP21 LPR8-ARFT-COMP22
9/5/2009 8/25/2009 8/29/2009 8/27/2009 9/9/2009 9/8/2009 9/8/2009 9/8/2009

N N N N N N N N

1.3E-06 ZJ 4.7E-07 1.6E-06 1E-06 9.4E-07 2.1E-06 1.4E-06 2.7E-06 
1.3E-06 4E-07 J 7.8E-07 J 3.9E-07 J 2.6E-07 7.2E-07 5E-07 8E-07 
2.5E-06 ZJ 1.2E-06 ZJ 4E-06 ZJ 1.8E-06 J 1.4E-06 3.1E-06 2.3E-06 3E-06 ZJ
1.7E-06 6.7E-07 2.2E-06 8.9E-07 1.2E-07 U 4.5E-07 1.7E-07 U 1.1E-06 ZJ
7.4E-07 1.6E-07 U 1.1E-06 6.4E-07 ZJ 2.5E-07 U 5.6E-07 4.1E-07 ZJ 6.8E-07 
7.5E-07 ZJ 3.3E-07 J 6E-07 J 5.4E-07 J 1.3E-07 U 1.9E-07 U 1.9E-07 U 1.5E-07 U
2.3E-05 1.4E-05 ZJ 2.3E-05 2.6E-05 3.6E-07 ZJ 9.5E-07 ZJ 3.1E-07 ZJ 5E-07 ZJ
2E-07 U 8E-07 3.3E-06 ZJ 9.6E-07 ZJ 1E-07 U 2.1E-07 U 1.8E-07 U 1.5E-07 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only Blue crab-Muscle only

CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-MT
LPR1 LPR1 LPR2 LPR2 LPR3 LPR8 LPRX LPR1

LPR1-CSHT-COMP05 LPR1-CSHT-COMP09 LPR2-CSHT-COMP21 LPR2-CSHT-COMP63 LPR3-CSHT-COMP64 LPR8-CSHT-COMP66 LPRX-CSHT-COMP65 LPR1-CSMT-COMP05
9/1/2009 9/3/2009 9/2/2009 9/1/2009 8/11/2009 9/8/2009 8/25/2009 9/1/2009

N N N N N N N N

0.0051 0.0055 0.0032 J 0.0045 J 0.0027 J 0.0049 U 0.005 U 0.00035 J
0.0017 J 0.005 U 0.005 U 0.0014 J 0.005 U 0.0049 U 0.005 U 0.00097 U
0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.0049 U 0.005 U 0.00097 U
0.0082 0.0077 J 0.0045 J 0.0063 0.0035 J 0.0049 U 0.005 U 0.00054 J

0.002 U 0.0027 U 0.0037 U 0.0046 U 0.0056 U 0.002 U 0.0051 U 0.0013 UJ
0.0017 J 0.0029 UJ 0.0035 UJ 0.0029 UJ 0.0051 UJ 0.0012 UJ 0.0037 UJ 0.00085 UJ
0.0017 UJ 0.0033 UJ 0.0045 UJ 0.0074 J 0.0056 UJ 0.0025 UJ 0.005 UJ 0.0011 UJ
0.076 J 0.074 0.075 0.14 0.14 0.042 0.065 0.0063 
0.23 J 0.22 J 0.19 0.28 J 0.36 J 0.11 0.13 0.019 
0.0034 0.0049 0.011 0.0094 0.01 0.0085 0.0087 0.00088 UJ
4.5E-05 U 6.1E-05 U 0.00017 U 0.00011 U 5.9E-05 J 9.6E-05 U 0.00013 U 5.2E-06 J
0.00027 J 0.00034 J 0.0002 U 0.00031 J 0.00039 U 0.00013 U 0.00017 U 7.6E-05 U
0.00052 J 0.00038 J 0.00047 J 0.00055 J 0.00062 U 0.00021 U 0.00028 U 0.00013 U
0.023 0.024 0.018 0.038 0.05 0.029 0.023 0.0005 J
0.029 0.029 0.037 0.03 0.042 0.036 0.027 0.001 J
9.8E-05 U 0.00029 U 0.00032 U 0.00033 U 0.00062 U 0.00021 U 0.00028 U 0.00011 U
0.032 0.029 0.031 0.036 0.05 0.035 0.037 0.0014 
0.0014 U 0.0026 U 0.0051 U 0.007 U 0.0081 U 0.0014 U 0.0044 U 0.0015 U
0.0027 U 0.0035 U 0.0057 U 0.0045 U 0.0092 U 0.0037 U 0.0066 U 0.0022 U
0.00054 U 0.00033 J 0.00052 J 0.00044 J 0.00081 J 0.0003 J 0.00053 J 0.00023 U
0.0017 U 0.0015 U 0.00072 U 0.0016 U 0.0019 U 0.00062 U 0.0096 U 0.00036 U
0.013 U 0.0011 U 0.0022 U 0.0097 U 0.0037 U 0.0016 U 0.0014 U 0.00061 U
0.0009 U  R  R 0.0014 U  R 0.00059 U  R 0.00045 U
0.00019 U 0.00056 U 0.00062 U 0.00064 U 0.0012 U 0.00041 U 0.00054 U 0.00023 U
0.0025 0.0042 0.0031 0.0036 0.0047 0.0019 0.003 7.9E-05 J
8.2E-05 UJ 7E-05 UJ 0.00014 UJ 0.00016 UJ 0.00018 UJ 2.5E-05 J 8.7E-05 UJ 1E-05 UJ
0.027 0.024 0.036 0.033 0.044 0.055 0.059 0.00055 J
0.017 0.015 0.014 0.02 0.02 0.0037 0.0048 0.00098 J
0.0028 U  R  R 0.0069 U  R 0.0055 U  R 0.00027 U
0.12 J 0.11 J 0.13 J 0.2 J 0.17 J 0.25 J 0.22 J 0.0035 J
0.309 0.299 0.276 0.429 0.51 0.161 0.204 0.0253 
0.0026 0.0038 0.0031 0.0061 0.015 0.0018 0.0038 U 8.9E-05 J

0.058 0.062 0.044 0.051 0.041 0.017 J 0.023 0.02 
1.84 1.94 1.46 1.85 1.26 0.533 0.347 1.48 
0.07 0.064 0.063 0.065 0.06 0.032 0.037 0.27 
0.06 0.044 0.043 0.041 0.042 0.015 0.017 0.26 
0.01 0.02 0.02 0.024 0.018 0.017 0.02 0.01 
7670 10600 7440 8740 4200 2440 2780 2660 
2.8 J 0.02 UJ 0.55 J 2.7 J 0.99 J 0.26 J 0.43 J 0.016 U
52.9 42.2 54.5 47.6 49.6 104 99.3 15 
50.9 J 37.1 J 46.1 J 59 J 53.1 J 41.2 J 43.7 J 10.9 
806 997 754 836 452 283 303 514 
2100 1920 1860 2030 1790 1300 1460 2540 
4130 4360 4000 4330 3780 4080 4140 3070 
0.12 J 0.17 J 0.19 J 0.22 J 0.21 J 0.2 J 0.14 J 0.28 J
0.1 0.071 0.086 0.1 0.068 0.054 0.063 0.018 J
33.7 33.5 34.4 39.7 39.9 30.7 33.2 43.5 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only Blue crab-Muscle only

CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-MT
LPR1 LPR1 LPR2 LPR2 LPR3 LPR8 LPRX LPR1

LPR1-CSHT-COMP05 LPR1-CSHT-COMP09 LPR2-CSHT-COMP21 LPR2-CSHT-COMP63 LPR3-CSHT-COMP64 LPR8-CSHT-COMP66 LPRX-CSHT-COMP65 LPR1-CSMT-COMP05
9/1/2009 9/3/2009 9/2/2009 9/1/2009 8/11/2009 9/8/2009 8/25/2009 9/1/2009

N N N N N N N N

3.9 8.3 5 3.7 4.2 4.2 3.2 6.4 
0.017 0.0051 U 0.014 0.011 J 0.0094 J 0.012 0.0079 J 0.01 
1.9 J 2 J 1.5 J 1.9 J 1.3 J 0.55 J 0.37 J 1.5 
1 1.3 1.4 1.1 2 3.1 2.5 0.83 J
0.0021 J 0.0013 J 0.011 0.0018 J 0.0031 J 0.0019 J 0.0017 J 0.0008 UJ
0.55 0.77 0.59 0.37 0.32 0.78 0.52 0.028 
0.25 J 0.15 J 0.18 J 0.26 J 0.15 J 0.13 J 0.11 J 0.02 

0.15 0.17 0.34 0.52 1.5 0.47 0.43 0.044 
6.7 18.1 13.1 6 6.6 9 13 4.3 J
1.9 J 0.56 J 0.56 J 1.9 J 0.81 J 0.3 J 0.39 J 0.004 U
1.9 1.6 1.8 2 1.1 1.2 0.97 0.51 
0.005 0.00051 U 0.00046 U 0.00049 U 0.00049 U 0.00032 U 0.00037 U 0.0028 J

0.64 0.9 0.86 J 1.1 J 0.74 J 0.51 J 0.46 J 0.63 J

0.0072 J 0.011 J 0.0066 J 0.0091 J 0.07 J 0.0045 UJ 0.0039 UJ 0.0021 UJ
0.0064 U 0.0036 U 0.0036 U 0.0091 U 0.01 J 0.0027 J 0.0014 U 0.00079 J
0.0021 J 0.0011 J 0.0023 J 0.004 J 0.007 J 0.0015 J 0.0017 U 0.0007 J
0.0044 J 0.0039 J 0.0036 J 0.0051 J 0.011 J 0.0028 U 0.002 U 0.0017 J
0.0068 J 0.014 J 0.005 J 0.0069 J 0.048 J 0.0044 UJ 0.0038 UJ 0.0026 J
0.057 J 0.049 J 0.046 J 0.074 J 0.23 J 0.0043 J 0.0098 J 0.014 J
0.0054 J 0.0051 J 0.0061 J 0.0087 J 0.023 J 0.0028 UJ 0.0027 UJ 0.0017 UJ
0.007 J 0.0065 J 0.0084 J 0.011 J 0.022 J 0.0029 J 0.0026 J 0.0012 U
0.0046 J 0.0053 J 0.0063 J 0.0078 J 0.018 J 0.0012 U 0.0017 J 0.0011 J
0.0071 U 0.0048 J 0.0048 J 0.0078 J 0.01 J 0.002 U 0.0025 U 0.0015 J
0.0076 J 0.0087 J 0.0087 J 0.021 0.02 J 0.0032 J 0.0047 J 0.0019 J
0.0047 U 0.0069 U 0.0034 U 0.0066 U 0.0062 J 0.0025 U 0.0033 UJ 0.0011 J
0.0043 J 0.0038 J 0.0051 J 0.008 J 0.0089 J 0.001 J 0.0025 J 0.00088 J
0.0056 J 0.0059 J 0.0092 J 0.014 J 0.023 J 0.0023 J 0.0051 J 0.0015 J
0.028 J 0.021 J 0.033 J 0.07 J 0.072 J 0.012 J 0.019 J 0.0034 J
0.018 UJ 0.02 UJ 0.016 UJ 0.017 UJ 0.022 UJ 0.025 UJ 0.028 UJ 0.002 UJ
0.0017 J 0.0036 J 0.0018 J 0.0053 J 0.018 J 0.00014 U 9.2E-05 U 6.4E-05 U
0.056 J 0.042 J 0.064 J 0.11 J 0.29 J 0.0015 UJ 0.023 J 0.00078 U
0.0029 UJ 0.0027 UJ 0.003 UJ 0.0043 UJ 0.048 J 0.0025 UJ 0.0021 UJ 0.0014 UJ
0.0082 U 0.013 U 0.0055 U 0.011 U 0.01 U 0.0047 U 0.0054 U 0.00071 U
0.0035 UJ 0.0035 UJ 0.0035 UJ 0.0059 UJ 0.037 J 0.0047 UJ 0.0033 UJ 0.0028 UJ
0.0066 U 0.0018 U 0.0025 J 0.0043 J 0.0061 J 0.0017 U 0.0024 U 0.00062 U
0.014 J 0.017 J 0.011 J 0.025 J 0.26 J 0.0023 UJ 0.0017 UJ 0.0023 J
0.072 J 0.056 J 0.082 J 0.15 J 0.26 J 0.0012 UJ 0.00088 UJ 0.00065 U
0.006 J 0.007 J 0.007 J 0.015 J 0.016 J 0.001 J 0.002 J 0.0009 J
0.002 J 0.002 J 0.003 J 0.004 J 0.009 J 0.0005 J 0.0009 J 0.0009 UJ
0.004 J 0.003 J 0.004 J 0.007 J 0.013 J 0.0007 J 0.001 J 0.0005 J
0.004 J 0.004 J 0.005 J 0.01 J 0.035 J 0.002 J 0.003 J 0.0006 J
0.036 J 0.033 J 0.04 J 0.079 J 0.087 J 0.007 J 0.013 J 0.003 J
0.005 J 0.005 J 0.006 J 0.013 J 0.013 J 0.0009 J 0.002 J 0.0006 J
0.004 J 0.003 J 0.005 J 0.01 J 0.011 J 0.001 J 0.002 J 0.0009 UJ
0.008 J 0.008 J 0.008 J 0.015 J 0.016 J 0.002 J 0.003 J 0.0006 J
0.01 J 0.011 J 0.008 J 0.015 J 0.06 J 0.004 J 0.005 J 0.002 J
0.011 J 0.01 J 0.013 J 0.026 J 0.034 J 0.006 J 0.008 J 0.0009 J
0.005 J 0.006 J 0.006 J 0.013 J 0.014 J 0.002 J 0.002 J 0.0009 UJ
0.008 J 0.006 J 0.008 J 0.019 J 0.014 J 0.002 J 0.003 J 0.0005 J
0.014 J 0.011 J 0.014 J 0.029 J 0.026 J 0.008 J 0.011 J 0.002 J
0.012 J 0.008 J 0.012 J 0.024 J 0.052 J 0.006 J 0.005 J 0.002 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only Blue crab-Muscle only

CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-MT
LPR1 LPR1 LPR2 LPR2 LPR3 LPR8 LPRX LPR1

LPR1-CSHT-COMP05 LPR1-CSHT-COMP09 LPR2-CSHT-COMP21 LPR2-CSHT-COMP63 LPR3-CSHT-COMP64 LPR8-CSHT-COMP66 LPRX-CSHT-COMP65 LPR1-CSMT-COMP05
9/1/2009 9/3/2009 9/2/2009 9/1/2009 8/11/2009 9/8/2009 8/25/2009 9/1/2009

N N N N N N N N

0.019 J 0.014 J 0.019 J 0.046 J 0.032 J 0.005 J 0.007 J 0.001 J
0.004 J 0.003 J 0.003 J 0.006 J 0.007 J 0.001 UJ 0.001 UJ 0.0009 UJ
0.015 J 0.013 J 0.015 J 0.033 J 0.02 J 0.005 J 0.006 J 0.001 J
0.023 J 0.013 J 0.022 J 0.049 J 0.047 J 0.006 J 0.006 J 0.002 J
0.023 J 0.019 J 0.02 J 0.051 J 0.029 J 0.005 J 0.005 J 0.002 J

3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
 R  R  R  R  R  R  R  R
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 UJ 3.7 UJ 4 UJ 3.9 UJ 3.8 UJ 4 UJ 3.9 UJ 3.5 UJ
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
 R  R  R  R  R  R  R  R
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
 R  R  R  R  R  R  R  R
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
 R  R  R  R  R 7 J 13 J  R
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only Blue crab-Muscle only

CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-MT
LPR1 LPR1 LPR2 LPR2 LPR3 LPR8 LPRX LPR1

LPR1-CSHT-COMP05 LPR1-CSHT-COMP09 LPR2-CSHT-COMP21 LPR2-CSHT-COMP63 LPR3-CSHT-COMP64 LPR8-CSHT-COMP66 LPRX-CSHT-COMP65 LPR1-CSMT-COMP05
9/1/2009 9/3/2009 9/2/2009 9/1/2009 8/11/2009 9/8/2009 8/25/2009 9/1/2009

N N N N N N N N

3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
 R  R  R  R  R  R  R  R
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
 R  R  R  R  R  R  R  R
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U
3.8 U 3.7 U 4 U 3.9 U 3.8 U 4 U 3.9 U 3.5 U

8.3E-06 5E-06 ZJ 6.9E-06 1.1E-05 ZJ 6.7E-06 1.4E-06 U 1.1E-06 U 1.2E-06 U
8.2E-06 J 6.4E-06 U 6.5E-06 J 8.9E-06 J 6.6E-06 U 5.6E-06 U 2.9E-06 U 3.9E-06 U
        
        
0.00032 J 0.00019 0.00028 0.00072 0.00073 8.7E-06 U 5.7E-06 U 2.7E-06 U
7.8E-05 5.5E-05 8.7E-05 0.00023 0.00026 7.1E-06 U 4.7E-06 U 2.4E-06 U
3.5E-05 J 1.2E-05 J 3.1E-05 J 8.3E-05 J 8.6E-05 J 2.9E-06 UJ 1.8E-06 UJ 1.4E-06 U
0.032 J 0.026 J 0.029 J 0.036 J 0.039 J 0.017 J 0.019 J 0.0019 
3.3E-05 U 2.9E-05 U 3E-05 U 7.5E-05 U 4.3E-05 U 5.6E-06 U 3.7E-06 U 1.7E-06 U
3E-05 U 0.0039 J 0.0044 J 0.0057 J 0.0051 J 0.0011 0.0017 0.00023 
3.4E-05 U 0.00018 0.0002 0.00045 0.00035 1.9E-05 1.6E-05 1.2E-05 
        
0.00043 0.00024 0.00033 0.00067 0.00031 1.6E-05 ZJ 2.6E-05 6.1E-06 U
0.0039 0.0032 0.0029 0.01 J 0.0068 J 5.2E-06 U 3.4E-06 U 0.00022 
0.00018 0.00016 0.00016 8.7E-05 U 0.00018 6.5E-06 U 8.5E-05 7.9E-06 
3.4E-05 U 2.9E-05 U 3.3E-05 U 7.8E-05 U 4.4E-05 U 6.1E-06 U 4E-06 U 2E-06 U
        
0.0029 0.0025 0.0028 0.0031 0.0033 0.0014 0.0015 0.00016 
0.0026 0.0019 0.0026 0.0023 0.0021 0.0014 0.0015 0.00017 
        
3.9E-05 U 0.0012 0.0015 8.8E-05 U 5E-05 U 6.1E-06 U 4E-06 U 7.2E-05 
0.1 J 0.091 J 0.093 J 0.11 J 0.11 J 0.059 J 0.057 J 0.0058 
        
0.00014 9E-05 0.00011 0.00022 0.00012 7E-06 U 9.2E-06 1.7E-05 
0.0007 0.00063 0.00063 0.00073 0.00066 0.00026 0.00038 3.4E-05 
0.00015 0.00013 0.00014 0.00017 0.00016 5.6E-05 8.2E-05 8E-06 
0.00013 ZJ 3.2E-05 U 3.5E-05 U 0.00019 5.4E-05 U 6.5E-06 U 4E-06 U 2.2E-06 U
4.1E-05 U 0.0022 0.0021 0.0029 0.0023 0.0013 0.0013 0.00014 
        
        
0.0003 0.00024 0.00026 0.00035 0.00039 0.00017 0.00018 1.6E-05 
3.7E-05 U 2.6E-05 U 3.6E-05 U 7.1E-05 U 4.4E-05 U 6.5E-06 U 4.3E-06 U 1.9E-06 U
0.012 J 0.011 J 0.011 J 0.013 J 0.015 J 0.0053 0.0072 0.0005 
0.077 J 0.07 J 0.083 J 0.096 J 0.11 J 0.042 J 0.064 J 0.0037 
        
0.0016 0.0012 0.0016 0.0021 0.0018 0.00017 0.00037 7.6E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only Blue crab-Muscle only

CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-MT
LPR1 LPR1 LPR2 LPR2 LPR3 LPR8 LPRX LPR1

LPR1-CSHT-COMP05 LPR1-CSHT-COMP09 LPR2-CSHT-COMP21 LPR2-CSHT-COMP63 LPR3-CSHT-COMP64 LPR8-CSHT-COMP66 LPRX-CSHT-COMP65 LPR1-CSMT-COMP05
9/1/2009 9/3/2009 9/2/2009 9/1/2009 8/11/2009 9/8/2009 8/25/2009 9/1/2009

N N N N N N N N

7.8E-05 5.3E-05 6.5E-05 0.00012 4.9E-06 U 3E-06 U 1.6E-05 2.2E-06 U
0.00017 0.00016 0.00014 0.00033 0.00044 2.9E-05 1.5E-06 U 1.2E-05 
0.0027 0.0024 0.0025 0.0031 0.003 0.0013 0.0014 0.00012 
0.00012 7.5E-05 2.9E-06 U 0.0002 0.00023 3.5E-06 U 1.8E-06 U 2.4E-06 U
0.0014 0.00092 0.00098 0.0027 0.0037 9.4E-05 5.9E-05 6.8E-05 
0.00019 0.0001 0.00014 0.00035 0.00065 2.5E-05 1.9E-05 1.1E-05 
0.0047 J 0.0042 J 0.0056 J 0.0055 J 0.0062 J 0.0029 0.0034 0.00022 
        
0.0023 0.0021 0.0022 0.0026 0.0027 0.0013 0.0017 0.00012 
9.6E-06 U 6.2E-06 U 5.3E-06 U 8.6E-06 U 9E-06 U 5.7E-06 U 4.6E-06 U 5E-06 U
        
0.00057 0.00037 2.3E-06 U 0.0016 0.002 2.7E-06 U 1.4E-06 U 2.2E-05 
6.1E-06 U 4.1E-06 U 3.2E-06 U 6E-06 U 5.9E-06 U 3.9E-06 U 2E-06 U 2.7E-06 U
5.5E-06 U 3.7E-06 U 3.2E-06 U 5.4E-06 U 5.3E-06 U 3.8E-06 U 1.9E-06 U 2.7E-06 U
0.0003 0.00016 0.00024 0.00057 0.00069 4E-05 0.00012 1.5E-05 
4.2E-06 U 3.2E-06 U 2.3E-06 U 4.5E-06 U 4.2E-06 U 3.1E-06 U 1.4E-06 U 1.7E-06 U
0.017 J 0.016 J 0.018 J 0.02 J 0.022 J 0.0078 J 0.013 J 0.00073 
0.006 0.0038 0.0052 0.011 J 0.014 J 0.00067 0.0018 0.00029 
0.00066 0.0006 0.00066 0.00074 0.00081 0.0003 0.00051 3.6E-05 
        
0.0026 J 0.002 J 0.0022 J 0.0035 J 0.0036 J 0.0014 J 0.0015 J 0.00034 J
1.6E-05 ZJ 3.3E-06 U 2.3E-06 U 4.6E-06 U 4.4E-06 U 3.1E-06 U 1.4E-06 U 1.8E-06 U
        
1.7E-05 ZJ 2.7E-06 U 2E-06 U 3.9E-06 U 3.6E-06 U 2.7E-06 U 1.2E-06 U 1.5E-06 U
0.12 J 0.11 J 0.11 J 0.14 J 0.15 J 0.073 J 0.095 J 0.0051 
0.0043 J 0.004 J 0.0042 J 0.0048 J 0.0049 J 0.002 0.0033 0.00018 
0.0016 0.0013 0.0016 0.0019 0.0016 0.00037 0.00056 6.2E-05 
0.012 J 0.011 J 0.012 J 0.014 J 0.016 J 0.0075 0.0095 J 0.00051 
        
0.0093 J 0.0085 J 0.0094 J 0.011 J 0.012 J 0.006 J 0.0079 J 0.00047 
4.2E-05 9.5E-06 U 4.3E-05 8.1E-05 0.00012 7.1E-06 U 6.5E-06 U 2.6E-06 U
9.2E-05 7.8E-05 9E-05 0.00015 0.00012 1.2E-05 4.3E-06 ZJ 1.5E-05 
4.1E-06 U 2.8E-06 U 2.1E-06 U 4.1E-06 U 4E-06 U 2.5E-06 U 1.3E-06 U 1.9E-06 U
3.8E-06 U 2.6E-06 U 2.1E-06 U 3.8E-06 U 3.7E-06 U 2.5E-06 U 1.3E-06 U 1.7E-06 U
0.00068 ZJ 0.00052 ZJ 0.00059 ZJ 0.00071 ZJ 0.00066 ZJ 0.00017 0.00026 2.4E-05 ZJ
        
0.00039 0.00021 1.7E-06 U 0.00063 2.8E-06 U 2E-06 U 1E-06 U 1.4E-06 U
3.9E-06 U 9.8E-05 9.2E-05 0.00011 3.8E-06 U 2.6E-06 U 1.3E-06 U 5.6E-06 
        
0.0053 J 0.0047 J 0.0052 J 0.0058 J 0.0064 J 0.0035 0.0041 J 0.00023 
        
1.7E-05 UJ 1.5E-05 UJ 2E-05 U 2.4E-05 UJ 2.1E-05 UJ 9.5E-06 U 1E-05 U 3.5E-06 UJ
0.00056 0.00032 0.00049 0.00098 0.00043 2.6E-05 1.9E-05 6.1E-05 
0.0098 J 0.0093 J 0.012 J 0.014 J 0.021 J 0.0044 J 0.012 J 0.00026 
0.0053 J 0.0052 0.0061 J 0.0066 0.0091 J 0.0031 J 0.0064 J 0.00018 
0.0028 J 0.0025 0.0033 J 0.0039 J 0.0056 J 0.0015 J 0.0031 J 7.3E-05 
        
0.00049 J 0.00031 0.00046 J 0.0016 0.0025 J 6.2E-06 U 4.5E-05 J 1.5E-05 ZJ
0.0012 J 0.0011 0.0013 J 0.0013 0.0017 J 0.00051 J 0.00098 J 4.1E-05 
0.00014 7.6E-05 0.00011 0.0003 0.00049 2.1E-05 6.4E-05 5.4E-06 
0.0044 J 0.0033 0.004 J 0.0061 J 0.0059 J 0.00028 J 0.0013 J 0.00015 
0.0066 J 0.0059 J 0.0061 J 0.0074 J 0.0082 J 0.0032 0.0039 0.00028 
0.00012 0.0001 9.7E-05 0.00025 0.00058 2E-05 8.8E-06 1.6E-06 U
0.00087 0.00059 0.00079 0.0018 0.0013 6.5E-05 4.1E-05 9.1E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only Blue crab-Muscle only

CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-MT
LPR1 LPR1 LPR2 LPR2 LPR3 LPR8 LPRX LPR1

LPR1-CSHT-COMP05 LPR1-CSHT-COMP09 LPR2-CSHT-COMP21 LPR2-CSHT-COMP63 LPR3-CSHT-COMP64 LPR8-CSHT-COMP66 LPRX-CSHT-COMP65 LPR1-CSMT-COMP05
9/1/2009 9/3/2009 9/2/2009 9/1/2009 8/11/2009 9/8/2009 8/25/2009 9/1/2009

N N N N N N N N

0.072 J 0.072 J 0.082 J 0.092 J 0.13 J 0.048 J 0.087 J 0.002 
0.00024 J 0.00023 0.00028 J 0.00027 0.00033 J 0.00015 J 0.00021 J 7.9E-06 
0.00022 J 0.00022 0.00024 J 0.00026 0.00032 J 0.00016 J 0.00026 J 2.2E-06 U
0.015 J 0.015 J 0.017 J 0.018 J 0.024 J 0.0098 J 0.017 J 0.00047 
0.00017 0.00016 0.00019 0.0002 0.00021 8.2E-05 9.7E-05 6.7E-06 
1.3E-05 U 8.9E-06 U 1E-05 U 1.2E-05 U 1.7E-05 U 7.5E-06 U 7.8E-06 U 2.8E-06 U
1.8E-06 U 1.6E-06 U 1.2E-06 U 2.2E-06 U 2E-06 U 1.9E-06 U 1E-06 U 1.6E-06 U
0.036 J 0.034 J 0.04 J 0.045 J 0.055 J 0.015 J 0.032 J 0.0011 
0.00028 0.00026 0.00025 0.00029 0.00027 7.4E-05 0.00011 1.3E-05 
0.00082 0.00078 0.00095 0.001 0.0015 0.00059 0.0011 1.9E-05 ZJ
6.5E-05 4.6E-05 6E-05 9.6E-05 0.00012 7.5E-06 4.6E-06 9.1E-06 
0.0036 J 0.0035 0.0042 J 0.0045 J 0.007 J 0.0026 J 0.0048 J 0.00011 
0.00096 J 0.00094 0.0011 J 0.0012 0.0016 J 0.0006 J 0.0012 J 2.8E-05 
1.9E-05 J 1.5E-05 6.7E-06 U 8.2E-06 U 1.1E-05 ZJ 5E-06 U 5.2E-06 U 1.9E-06 U
        
0.006 J 0.0061 J 0.0083 J 0.0086 J 0.014 J 0.0045 J 0.01 J 0.00013 
0.0022 0.0021 0.0033 0.0032 0.006 J 0.0013 0.004 J 3.7E-05 
0.0049 J 0.0045 J 0.0051 J 0.0062 J 0.0081 J 0.0035 0.0053 J 0.00013 
0.0005 0.00051 0.00046 0.00057 0.00079 0.00027 0.00043 1.3E-05 
0.012 J 0.011 J 0.012 J 0.015 J 0.018 J 0.0047 0.0095 J 0.00029 
        
2.3E-06 U 1.7E-06 U 1.7E-06 U 2E-06 U 2.3E-06 U 1.4E-06 U 1.1E-06 U 1.1E-06 U
0.039 J 0.03 J 0.034 J 0.049 J 0.054 J 0.019 J 0.017 J 0.0049 
2.9E-06 U 2.4E-06 U 2E-06 U 8.9E-05 0.00012 2.5E-06 U 1.8E-06 U 1.7E-06 U
0.0019 0.0018 0.0017 0.0022 0.0025 0.00073 0.0013 5.8E-05 
0.0048 J 0.0044 J 0.0041 J 0.0052 J 0.0052 J 0.0017 0.0021 0.0002 
0.005 J 0.0049 J 0.0059 J 0.0073 J 0.011 J 0.0045 J 0.0067 J 9.9E-05 
2.5E-05 2.3E-06 U 2E-05 2.4E-05 2.2E-05 6.3E-06 8.2E-06 1.6E-06 U
0.00013 0.00013 0.00018 0.00024 0.00046 6.8E-05 0.00015 3E-06 U
0.0024 0.0025 0.003 0.0035 0.0054 J 0.0018 0.003 5.8E-05 
0.00034 0.00033 0.00035 0.00044 0.00052 0.0002 0.0003 1.5E-05 
0.0014 0.0014 0.0015 0.0019 0.0021 0.0009 0.0012 5.2E-05 
0.00046 0.00019 6E-06 U 0.0008 0.0004 4.5E-06 U 3.8E-06 U 5.4E-05 
0.00076 0.0004 0.00057 0.0013 0.00055 3.1E-05 2.7E-05 0.00012 
8.8E-06 U 7.2E-06 U 6.3E-06 U 8.2E-06 U 9.3E-06 U 4.8E-06 U 4E-06 U 3.5E-06 U
1.4E-06 U 1.7E-06 U 1.3E-06 U 1.8E-06 U 1.5E-06 U 1.1E-06 U 9.4E-07 U 1.2E-06 U
0.00036 0.00019 0.00028 0.00068 0.00041 1.5E-05 3E-06 U 4.7E-05 
0.0006 0.00039 0.00049 0.0012 0.00083 3.5E-05 3.4E-06 U 6.4E-05 
0.00019 0.00012 0.00016 0.00036 0.00017 8.1E-06 4.7E-06 1.9E-05 
        
        
2.7E-06 U 2.8E-06 2E-06 U 5.1E-06 2.7E-06 U 1.6E-06 U 1.3E-06 U 1.3E-06 U
        
0.0025 0.0015 0.0022 0.0049 J 0.003 0.00012 3.1E-06 U 0.00028 
0.00089 0.00048 0.00068 0.0016 0.00058 2.6E-05 2.3E-05 0.0001 
        
7.3E-05 3.8E-05 5E-05 0.00011 5.3E-05 4.4E-06 U 3.7E-06 U 7.3E-06 
6.1E-05 2.6E-05 3.8E-05 8.8E-05 4.3E-05 4.3E-06 U 3.6E-06 U 4.5E-06 
2.2E-05 1.5E-05 1.5E-05 2.7E-05 7.2E-06 U 3.8E-06 U 3.2E-06 U 2.6E-06 U
0.008 J 0.0052 J 0.007 J 0.011 J 0.011 J 0.0053 J 0.0047 J 0.00059 
8.2E-06 U 3.3E-05 3.5E-05 4.1E-05 ZJ 8.6E-06 U 4.5E-06 U 1.2E-05 ZJ 3.1E-06 U
0.00012 8.9E-05 9.3E-05 0.00014 8.5E-05 8.1E-06 1.3E-05 1E-05 
0.00016 J 0.00011 J 0.00014 J 0.00023 J 0.00019 J 1E-05 UJ 1.2E-05 J 2.5E-05 J
0.0042 0.0027 J 0.0029 0.0072 0.0035 0.00011 9.6E-05 0.00028 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only Blue crab-Muscle only

CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-MT
LPR1 LPR1 LPR2 LPR2 LPR3 LPR8 LPRX LPR1

LPR1-CSHT-COMP05 LPR1-CSHT-COMP09 LPR2-CSHT-COMP21 LPR2-CSHT-COMP63 LPR3-CSHT-COMP64 LPR8-CSHT-COMP66 LPRX-CSHT-COMP65 LPR1-CSMT-COMP05
9/1/2009 9/3/2009 9/2/2009 9/1/2009 8/11/2009 9/8/2009 8/25/2009 9/1/2009

N N N N N N N N

3.7E-06 U 3.9E-06 UJ 2.8E-06 U 6.2E-06 U 5E-06 U 2.7E-06 U 2.6E-06 U 3.1E-06 U
0.0012 0.00099 J 0.001 0.0026 0.0016 2.6E-06 U 5.8E-05 8.5E-05 
0.00034 0.00019 J 0.00024 0.00059 0.00045 1.2E-05 1.3E-05 2.3E-05 
0.068 J 0.066 J 0.069 J 0.088 J 0.08 J 0.026 J 0.039 J 0.0049 
4.6E-05 5.5E-05 J 2.9E-06 U 6.2E-06 U 5E-06 U 2.8E-06 U 2.7E-06 U 2.7E-06 U
3.9E-06 U 5.1E-05 J 5E-05 0.00011 7.9E-05 5.6E-06 2.6E-06 U 7.4E-06 
        
0.00044 0.00034 J 0.00037 0.00096 0.00073 2.7E-05 2E-05 3E-05 
0.0025 0.0024 J 0.0024 0.0062 0.0035 0.00013 8.9E-05 0.00018 
1.1E-05 U 6.8E-06 U 5.7E-06 U 9.4E-06 U 9.9E-06 U 6.2E-06 U 5E-06 U 5.4E-06 U
0.00027 0.00024 J 0.00025 0.00072 0.00064 2.1E-05 9.3E-06 3.8E-05 ZJ
0.00043 0.00027 J 0.00043 0.0013 0.0012 3.5E-05 1.8E-05 3.7E-05 
0.0028 0.0029 J 0.0028 0.0067 J 0.0059 J 0.00023 0.00013 0.00019 
        
1.3E-05 J 8.8E-06 J 1.3E-05 J 2.7E-05 J 5.3E-05 J 1.8E-06 UJ 1.3E-06 UJ 1.5E-06 U
1.4E-05 U 1.2E-05 UJ 9.3E-06 U 1.8E-05 U 1.4E-05 U 6.5E-06 U 6.5E-06 U 3.8E-06 U
0.0012 0.00076 J 0.00084 0.0023 0.0011 4.3E-05 ZJ 3.6E-05 9.1E-05 
6E-05 1.4E-05 UJ 4.6E-05 0.00011 1.6E-05 U 7.3E-06 U 7.3E-06 U 4.2E-06 U
6.9E-05 1.2E-05 UJ 4E-05 0.00013 1.4E-05 U 6.4E-06 U 6.4E-06 U 3.8E-06 U
0.0048 0.0045 J 0.0043 0.0055 0.0053 0.0015 0.002 0.00032 
9.9E-05 6.4E-05 7.7E-05 0.00016 8.9E-05 6E-06 U 4.9E-06 U 1.1E-05 
0.0095 J 0.0083 J 0.0084 J 0.012 J 0.013 J 0.0051 J 0.006 J 0.0011 
0.051 J 0.046 J 0.045 J 0.062 J 0.059 J 0.019 J 0.023 J 0.0033 
        
0.0013 0.001 J 0.0012 0.002 0.0016 0.00011 0.00019 8.9E-05 
0.0025 0.002 J 0.0023 0.006 J 0.0035 0.00014 0.00012 0.0002 
        
0.068 J 0.061 J 0.059 J 0.08 J 0.085 J 0.03 J 0.035 J 0.0044 
0.00031 0.00024 J 0.00029 0.00054 0.00044 6.1E-05 8.7E-05 2E-05 
0.00063 0.00055 J 0.0006 0.00082 0.0007 8.1E-05 0.00016 4.1E-05 
        
9.8E-06 U 6.3E-06 U 5.4E-06 U 8.7E-06 U 9.2E-06 U 5.8E-06 U 4.7E-06 U 5.2E-06 U
        
        
0.00025 0.0002 J 0.00019 0.00037 0.00024 1.1E-05 1.1E-05 2.2E-05 
0.00015 0.00011 J 0.00011 0.00027 8.5E-05 ZJ 1.9E-06 U 3.2E-06 ZJ 1.1E-05 
        
        
        
0.0053 J 0.0043 J 0.0049 J 0.0065 J 0.0069 J 0.0028 0.0027 0.00031 
1.4E-05 U 1.2E-05 UJ 9.2E-06 U 1.8E-05 U 1.4E-05 U 6.4E-06 U 6.4E-06 U 3.6E-06 U
0.00021 0.00019 J 0.00018 0.00024 0.00022 5.9E-05 6.7E-05 1E-05 
0.00027 0.00017 0.0002 0.00041 0.00016 5.9E-06 U 1.2E-05 4.2E-05 
1.5E-05 U 3.5E-05 J 9.4E-06 U 1.8E-05 U 1.5E-05 U 8.2E-06 ZJ 6.6E-06 U 3.8E-06 U
0.00029 0.00027 J 0.00026 0.00033 0.00033 0.00014 0.00016 1.7E-05 
0.00014 0.00014 0.00012 0.00012 U 0.00016 ZJ 3.1E-05 3.1E-05 1E-05 
5.1E-05 U 4.4E-05 U 4.8E-05 U 0.00012 U 6.5E-05 U 8.8E-06 U 5.8E-06 U 2.8E-06 U
0.00052 0.00026 0.00036 0.00095 0.00082 8.7E-06 U 2.3E-05 3.7E-05 
0.024 J 0.018 J 0.021 J 0.027 J 0.023 J 0.0091 J 0.011 J 0.0014 
0.0093 0.0079 0.0084 0.012 0.01 0.0029 0.0044 0.0005 
        
5.5E-05 U 4.8E-05 U 5.6E-05 U 0.00013 U 7.1E-05 U 1E-05 U 6.8E-06 U 3.6E-06 U
5E-05 U 4.3E-05 U 4.6E-05 U 0.00011 U 6.4E-05 U 8.5E-06 U 5.6E-06 U 2.8E-06 U
1.1E-05 J 7.6E-06 J 9.9E-06 J 9E-06 U 1.5E-05 ZJ 5.9E-06 U 4.8E-06 U 2E-06 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only Blue crab-Muscle only

CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-MT
LPR1 LPR1 LPR2 LPR2 LPR3 LPR8 LPRX LPR1

LPR1-CSHT-COMP05 LPR1-CSHT-COMP09 LPR2-CSHT-COMP21 LPR2-CSHT-COMP63 LPR3-CSHT-COMP64 LPR8-CSHT-COMP66 LPRX-CSHT-COMP65 LPR1-CSMT-COMP05
9/1/2009 9/3/2009 9/2/2009 9/1/2009 8/11/2009 9/8/2009 8/25/2009 9/1/2009

N N N N N N N N

0.0079 0.0059 0.0074 0.016 J 0.014 J 0.00065 0.0013 0.0004 
0.0011 0.00078 0.00087 0.0023 0.0019 8.6E-05 6.6E-05 7E-05 
0.0013 0.00083 0.00095 0.0026 0.0028 8.1E-05 6E-05 6.5E-05 
0.0073 0.0061 0.0077 0.0093 J 0.0091 J 0.0027 0.0044 0.00041 
0.00046 0.00026 0.00035 0.00074 0.00049 1.1E-05 6.7E-06 U 3.1E-05 
0.0018 0.0011 0.0015 0.0041 J 0.0036 0.00018 0.00014 0.00013 
5E-06 J 6.6E-06 ZJ 5.2E-06 J 1.2E-05 J 1.4E-05 J 2.7E-06 UJ 1.7E-06 UJ 1.2E-06 U
        
5E-05 U 4.3E-05 U 4.3E-05 U 0.00011 U 6.5E-05 U 8E-06 U 5.2E-06 U 2.8E-06 U
0.082 J 0.07 J 0.067 J 0.091 J 0.078 J 0.028 J 0.036 J 0.0042 
0.0014 0.0014 0.0015 0.0021 0.0021 0.00088 0.00099 4.7E-05 
1.05 0.942 1.01 1.31 1.39 0.507 0.703 0.0569 
0.888 0.799 0.864 1.13 1.21 0.413 0.607 0.0478 
0.717 0.658 0.71 0.879 0.979 0.382 0.53 0.0385 
3.52E-05 2.87E-05 3.09E-05 4.09E-05 4.51E-05 2E-05 2.11E-05 1.9E-06 

8.3E-06 7.8E-06 ZJ 6.9E-06 1.6E-05 ZJ 6.7E-06 1.5E-06 U 1.2E-06 U 1.2E-06 U
0.0037 J 0.0027 J 0.0031 J 0.0052 J 0.0044 ZJ 0.0014 ZJ 0.0015 J 0.00049 J
0.054 J 0.039 J 0.047 J 0.074 ZJ 0.072 J 0.025 J 0.022 ZJ 0.0063 
0.23 J 0.21 J 0.21 J 0.29 J 0.28 ZJ 0.086 ZJ 0.11 ZJ 0.016 ZJ
0.28 ZJ 0.25 ZJ 0.26 J 0.34 J 0.32 ZJ 0.13 J 0.14 J 0.016 
0.28 ZJ 0.25 ZJ 0.28 ZJ 0.33 ZJ 0.37 ZJ 0.15 J 0.22 J 0.013 ZJ
0.16 J 0.15 J 0.18 J 0.2 J 0.27 ZJ 0.09 J 0.17 J 0.0048 ZJ
0.037 J 0.035 J 0.041 J 0.048 J 0.066 J 0.021 J 0.04 J 0.00095 
0.0042 0.0042 0.0049 0.0058 0.008 J 0.0029 0.0045 0.00013 

0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.007 U 0.008 U
2.9 2.4 2.6 2.9 3.5 0.88 1.5 0.018 
0.89 0.83 0.94 1 1.6 0.31 0.87 0.008 U
0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.007 U 0.008 U

3E-06 3.1E-06 3.5E-06 4.4E-06 6.9E-06 1.8E-06 J 2.9E-06 3.4E-07 J
1.3E-05 1.2E-05 1.4E-05 1.5E-05 1.3E-05 1.4E-06 J 2.7E-06 9.8E-07 J
3.7E-07 U 6.5E-07 U 8.9E-07 U 1.1E-06 U 6.3E-07 U 3.7E-07 U 4.9E-07 U 2.2E-07 U
6.5E-07 ZJ 7.1E-07 U 9.4E-07 U 1.2E-06 U 1.1E-06 ZJ 6E-07 J 6.9E-07 ZJ 2.2E-07 U
2.9E-05 2.6E-05 2.6E-05 3.1E-05 2.6E-05 1.8E-06 J 2.9E-06 ZJ 1.9E-06 J
2E-06 ZJ 2.7E-06 2.3E-06 ZJ 3.1E-06 ZJ 3.3E-06 1.2E-06 J 1.8E-06 J 2.4E-07 U
5.3E-06 5.3E-06 4.5E-06 6E-06 4.9E-06 7.6E-07 ZJ 1.2E-06 J 2.8E-07 ZJ
1E-06 J 8.3E-07 UJ 1.1E-06 UJ 1.6E-06 UJ 1E-06 UJ 5.4E-07 J 9.7E-07 J 2.5E-07 U
5.3E-07 U 6.2E-07 U 8.6E-07 U 1.1E-06 U 6.9E-07 U 3.4E-07 U 4.8E-07 U 2.3E-07 U
5.7E-06 J 4.4E-06 J 5.3E-06 J 6.3E-06 J 4.6E-06 J 1.1E-06 ZJ 1.7E-06 J 4.7E-07 J
2.8E-06 ZJ 2.8E-06 2.9E-06 3.4E-06 3.4E-06 1.5E-06 ZJ 1.9E-06 J 1.8E-07 U
1.8E-06 ZJ 2.1E-06 J 1.6E-06 J 1.8E-06 ZJ 5.1E-07 U 4.3E-07 J 5.6E-07 J 1.5E-07 U
2.6E-05 2.1E-05 2.1E-05 2.5E-05 2E-05 3.8E-06 4.9E-06 1.6E-06 ZJ
0.00017 0.00013 0.00016 0.00021 0.00021 4.1E-05 8.1E-05 1.2E-05 
3.3E-05 3E-05 2.8E-05 3.4E-05 2.5E-05 1.1E-05 9.9E-06 2.2E-06 
5.3E-06 5.5E-06 5.8E-06 8.5E-06 1.4E-05 7.5E-06 7.4E-06 7.5E-07 ZJ
5.7E-07 U 1.2E-06 U 1.4E-06 U 2.2E-06 U 8.7E-07 U 5.8E-07 U 9.3E-07 U 3.6E-07 U
0.000188 0.000146 0.000176 0.000229 0.000226 4.53E-05 8.63E-05 1.29E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only

Blue crab-
Hepatopancreas only Blue crab-Muscle only

CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-HT CS-MT
LPR1 LPR1 LPR2 LPR2 LPR3 LPR8 LPRX LPR1

LPR1-CSHT-COMP05 LPR1-CSHT-COMP09 LPR2-CSHT-COMP21 LPR2-CSHT-COMP63 LPR3-CSHT-COMP64 LPR8-CSHT-COMP66 LPRX-CSHT-COMP65 LPR1-CSMT-COMP05
9/1/2009 9/3/2009 9/2/2009 9/1/2009 8/11/2009 9/8/2009 8/25/2009 9/1/2009

N N N N N N N N

8.1E-06 7.6E-06 7.6E-06 9.5E-06 2.3E-05 4E-06 6.2E-06 8.4E-07 
1.3E-05 1.2E-05 1.4E-05 1.5E-05 1.4E-05 1.8E-06 ZJ 3.3E-06 9.8E-07 
1.9E-05 ZJ 1.8E-05 J 1.7E-05 ZJ 2E-05 ZJ 2.2E-05 ZJ 7E-06 J 8.7E-06 ZJ 8.1E-07 J
8.1E-05 ZJ 7.6E-05 ZJ 7.3E-05 9E-05 ZJ 8E-05 ZJ 1.7E-05 ZJ 2.1E-05 ZJ 5.1E-06 ZJ
3.6E-05 ZJ 3.3E-05 ZJ 3.2E-05 ZJ 3.7E-05 ZJ 2.9E-05 ZJ 9.9E-06 ZJ 1.1E-05 ZJ 1.6E-06 ZJ
0.00024 J 0.0002 ZJ 0.0002 ZJ 0.00024 J 0.0002 J 5.3E-05 ZJ 6E-05 ZJ 1.6E-05 ZJ
0.00029 0.00024 ZJ 0.00026 0.00036 ZJ 0.0003 ZJ 6.3E-05 ZJ 0.00011 ZJ 2E-05 
0.00037 ZJ 0.00031 ZJ 0.0003 ZJ 0.00038 ZJ 0.00027 ZJ 7.4E-05 ZJ 8E-05 ZJ 2.9E-05 ZJ

Page 45 of 207
AECOM

Final

July 2017



Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR1 LPR1 LPR1 LPR1 LPR2 LPR2 LPR2 LPR2

LPR1-CSMT-COMP08 LPR1-CSMT-COMP09 LPR1-CSMT-COMP10 LPR1-CSMT-COMP12 LPR2-CSMT-COMP16 LPR2-CSMT-COMP21 LPR2-CSMT-COMP22 LPR2-CSMT-COMP23
9/1/2009 9/3/2009 9/2/2009 9/3/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009

N N N N N N N N

0.00053 J 0.00073 J 0.00034 J 0.00049 J 0.00051 J 0.00013 J 0.00083 J 0.00018 J
0.00097 U 0.00093 U 0.00094 U 0.00099 U 0.00098 U 0.00098 U 0.00042 J 0.00094 U
0.00097 U 0.00093 U 0.00094 U 0.00099 U 0.00098 U 0.00098 U 0.00099 U 0.00094 U
0.00078 J 0.0016 J 0.00055 J 0.00092 J 0.0018 J 0.00098 UJ 0.0016 J 0.00037 J

0.00082 U 0.0012 UJ 0.00094 U 0.001 U 0.0014 U 0.0013 UJ 0.00097 U 0.0011 U
0.00073 UJ 0.00083 UJ 0.00085 UJ 0.0011 UJ 0.00085 UJ 0.0009 UJ 0.00072 UJ 0.0011 UJ
0.00088 UJ 0.0018 UJ 0.00089 UJ 0.00096 UJ 0.00098 UJ 0.0012 UJ 0.0009 UJ 0.0013 UJ
0.0073 0.0063 0.0037 0.0056 0.0088 0.0069 0.004 0.0073 
0.021 0.019 0.013 0.014 0.02 0.019 0.0078 0.019 
0.00073 U 0.0015 UJ 0.00074 U 0.0008 U 0.00082 U 0.001 UJ 0.00075 U 0.0011 U
4.8E-05 U 9.2E-06 U 5.7E-05 U 5.5E-05 U 4.2E-05 U 1.1E-05 U 3.6E-05 U 3.1E-05 U
9.1E-05 U 8.1E-05 U 9.5E-05 U 0.00015 U 0.00013 U 4E-05 U 0.00013 U 0.00013 U
0.00015 U 0.00013 U 0.00015 U 0.00024 U 0.00021 U 6.6E-05 U 0.00022 U 0.00021 U
0.00058 U 0.00057 J 0.00017 J 0.00032 J 0.0011 J 0.00078 J 0.00034 J 0.00058 J
0.0008 J 0.0013 J 0.0009 J 0.00058 U 0.0015 0.0017 J 0.00044 J 0.0015 
0.00015 U 0.00012 U 0.00015 U 0.00024 U 0.00021 U 5.9E-05 U 0.00022 U 0.00021 U
0.0018 0.0019 0.0016 0.0007 J 0.0026 0.0022 0.0013 0.0028 
0.00097 U 0.0011 U 0.00091 U 0.0011 U 0.00096 U 0.0011 U 0.00065 U 0.0013 U
0.0013 U 0.0019 U 0.0015 U 0.0013 U 0.0015 U 0.0019 U 0.001 U 0.0016 U
0.00026 U 0.00023 U 8.1E-05 U 4.2E-05 U 3.4E-05 U 5.3E-05 U 4.1E-05 U 4.8E-05 U
0.0007 U 0.00031 U 0.00053 U 0.00053 U 0.0002 U 0.00014 U 0.00017 U 0.00032 U
0.0002 U 6.8E-05 J 0.00029 U 0.002 U 0.0031 U 0.00015 U 0.002 U 0.0022 U
0.00036 U 0.0004 U 0.00045 U 0.00061 U 0.0005 U 0.00032 U 0.00036 U 0.00047 U
0.00028 U 0.00024 U 0.00029 U 0.00045 U 0.0004 U 0.00012 U 0.00041 U 0.00039 U
0.00011 U 7.2E-05 J 3E-05 U 0.00016 U 3.7E-05 U 9.8E-05 J 5.5E-05 J 0.0001 J
4.4E-05 UJ 7.3E-06 J 1.5E-05 UJ 3.2E-05 UJ 2.9E-05 UJ 2.8E-05 UJ 8.5E-06 J 3.2E-05 UJ
0.00048 J 0.00081 J 0.00049 J 0.00027 J 0.0011 J 0.0013 0.00041 J 0.0011 
0.00072 J 0.0009 J 0.00073 J 0.00085 J 0.00073 J 0.0012 0.00048 J 0.0011 J
0.00077 U 0.00022 U 0.00082 U 0.0011 U 0.001 U 0.00016 U 0.00095 U 0.0011 U
0.0029 J 0.0043 J 0.0031 J 0.0016 J 0.0073 J 0.0076 J 0.0028 J 0.0058 J
0.0283 0.0253 0.0167 0.0196 0.0288 0.0259 0.0118 0.0263 
0.00028 J 0.00011 U 0.00018 U 0.0005 U 0.00013 U 6.3E-05 J 0.00021 U 8.7E-05 J

0.022 0.028 0.023 0.012 J 0.01 U 0.016 0.01 U 0.015 J
1.98 1.67 1.88 1.39 0.73 0.814 0.48 0.965 
0.26 0.25 0.32 0.23 0.15 0.19 0.14 0.26 
0.25 0.25 0.27 0.22 0.15 0.21 0.13 0.24 
0.01 0 0.05 0.01 0 0 0.01 0.02 
1460 2070 1140 1220 1360 1920 1480 1670 
0.64 0.017 UJ 0.016 U 0.016 U 0.014 U 0.015 U 0.014 U 0.016 U
14.8 16.8 12.8 11.9 10 13.8 11.7 13.1 
13.5 12.4 J 8.5 6.7 6.2 11 6.5 8.8 
522 474 440 425 439 462 457 516 
3050 2790 2810 2840 2100 2390 2090 2600 
3410 3310 3230 3580 3630 2880 3650 3310 
0.02 UJ 0.4 J 0.018 UJ 0.018 UJ 0.015 UJ 0.28 J 0.016 UJ 0.019 UJ
0.015 UJ 0.017 J 0.014 UJ 0.014 UJ 0.019 J 0.014 J 0.013 U 0.014 U
43.5 47.3 45.6 40.8 35.6 41.5 33.4 46.2 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR1 LPR1 LPR1 LPR1 LPR2 LPR2 LPR2 LPR2

LPR1-CSMT-COMP08 LPR1-CSMT-COMP09 LPR1-CSMT-COMP10 LPR1-CSMT-COMP12 LPR2-CSMT-COMP16 LPR2-CSMT-COMP21 LPR2-CSMT-COMP22 LPR2-CSMT-COMP23
9/1/2009 9/3/2009 9/2/2009 9/3/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009

N N N N N N N N

6.2 7.9 4.4 5.6 3.1 4.2 3.5 3.6 
0.0044 U 0.012 0.004 U 0.004 U 0.0034 U 0.0039 U 0.0036 U 0.0041 U
2 1.7 J 1.9 1.4 0.73 0.83 0.48 0.98 
0.25 J 0.59 0.37 J 0.24 J 0.43 J 0.46 J 0.52 J 0.37 J
0.00087 UJ 0.00084 U 0.00081 UJ 0.0008 UJ 0.00068 UJ 0.00077 UJ 0.00072 UJ 0.00082 UJ
0.045 0.052 0.043 0.02 0.014 0.022 0.012 0.014 
0.027 0.021 J 0.016 0.014 0.011 0.014 0.013 0.012 

0.038 0.046 0.031 0.03 0.033 0.098 0.191 0.04 
2.3 J 3.7 2.6 J 1.6 J 1.4 J 2.4 J 1.3 J 2.1 J
0.5 0.11 J 0.004 U 0.004 U 0.0034 U 0.0039 U 0.0036 U 0.0041 U
0.52 0.49 0.42 0.4 0.17 0.3 0.22 0.29 
0.00044 U 0.0044 0.0004 U 0.0004 U 0.00034 U 0.00039 U 0.00036 U 0.00041 U

1.3 J 1 J 0.82 J 1.1 J 0.57 J 0.85 J 0.65 J 0.82 J

0.0034 J 0.0039 J 0.0034 UJ 0.0054 J 0.0034 UJ 0.0034 J 0.0028 UJ 0.0046 J
0.0018 U 0.00082 UJ 0.0015 U 0.0017 U 0.0022 U 0.00094 J 0.0019 U 0.0021 U
0.0013 U 0.0027 UJ 0.002 U 0.0046 U 0.0024 U 0.0014 UJ 0.0016 U 0.0025 U
0.0017 J 0.0019 J 0.0019 U 0.0033 U 0.0026 U 0.0027 J 0.002 U 0.0018 U
0.0045 J 0.006 J 0.0034 UJ 0.0081 J 0.0033 UJ 0.0035 J 0.0028 UJ 0.0032 J
0.0093 J 0.018 J 0.013 J 0.014 J 0.0047 J 0.019 J 0.0031 J 0.013 J
0.003 UJ 0.0014 UJ 0.002 UJ 0.0029 UJ 0.0027 UJ 0.0036 UJ 0.001 UJ 0.0021 UJ
0.0015 U 0.0015 U 0.0017 U 0.0016 U 0.0021 U 0.0011 U 0.0018 U 0.0012 U
0.00062 U 0.0025 J 0.00096 J 0.00084 J 0.0013 J 0.0011 J 0.00077 J 0.00079 U
0.00064 U 0.0022 J 0.00089 U 0.00064 U 0.00084 U 0.0012 J 0.00087 U 0.00079 U
0.0015 J 0.0029 J 0.0028 J 0.0016 J 0.0014 J 0.0014 J 0.0014 J 0.0016 J
0.0012 J 0.0024 J 0.0015 J 0.00082 U 0.0026 U 0.00075 J 0.00078 J 0.00078 J
0.00059 J 0.0017 J 0.0011 J 0.00061 J 0.00048 U 0.00055 J 0.00061 J 0.00056 J
0.0007 J 0.0025 J 0.0017 J 0.0011 J 0.0013 J 0.0013 J 0.0013 J 0.0013 J
0.0026 J 0.0036 J 0.0024 J 0.0016 J 0.0027 J 0.0032 J 0.0027 J 0.0035 J
0.0066 UJ 0.0016 UJ 0.0059 UJ 0.0061 UJ 0.011 UJ 0.0022 UJ 0.0068 UJ 0.0057 UJ
2.5E-06 U 8.9E-05 U 8.2E-05 U 3.9E-05 U 0.00011 U 3.9E-05 U 7E-05 U 5E-05 U
0.00065 UJ 0.0086 J 0.00082 UJ 0.00082 UJ 0.00097 UJ 0.00081 U 0.001 UJ 0.00077 UJ
0.0017 UJ 0.002 UJ 0.0024 UJ 0.0023 UJ 0.0027 UJ 0.0013 UJ 0.0023 UJ 0.0017 UJ
0.0015 U 0.004 J 0.0016 U 0.0021 U 0.0047 U 0.0015 U 0.0015 U 0.0017 U
0.0037 UJ 0.0034 J 0.0038 UJ 0.0076 UJ 0.0042 UJ 0.0038 UJ 0.0035 UJ 0.0033 UJ
0.00065 U 0.0011 J 0.00088 U 0.00063 U 0.00087 U 0.00097 J 0.00088 U 0.00076 U
0.0012 UJ 0.0041 J 0.0014 UJ 0.0013 UJ 0.0018 UJ 0.0023 J 0.0015 UJ 0.001 UJ
0.00053 UJ 0.00075 U 0.00066 UJ 0.00066 UJ 0.00078 UJ 0.00067 U 0.00083 UJ 0.00062 UJ
0.001 UJ 0.0007 J 0.0007 J 0.0006 J 0.0009 UJ 0.0007 J 0.001 UJ 0.0009 UJ
0.001 UJ 0.0009 UJ 0.001 UJ 0.001 UJ 0.0009 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.001 UJ 0.0005 J 0.001 UJ 0.001 UJ 0.0009 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.0005 J 0.0006 J 0.0007 J 0.0007 J 0.0006 J 0.0006 J 0.001 UJ 0.0006 J
0.003 J 0.003 J 0.004 J 0.003 J 0.003 J 0.004 J 0.002 J 0.003 J
0.001 UJ 0.0006 J 0.0007 J 0.001 UJ 0.0009 UJ 0.0006 J 0.001 UJ 0.0009 UJ
0.001 UJ 0.0009 UJ 0.001 UJ 0.001 UJ 0.0009 UJ 0.0006 J 0.001 UJ 0.0009 UJ
0.001 UJ 0.0005 J 0.001 UJ 0.001 UJ 0.0009 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.003 J 0.003 J 0.003 J 0.002 J 0.002 J 0.003 J 0.002 J 0.003 J
0.0007 J 0.0008 J 0.0008 J 0.0007 J 0.0008 J 0.001 J 0.0006 J 0.0008 J
0.001 UJ 0.0009 UJ 0.001 UJ 0.001 UJ 0.0009 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.0006 J 0.0006 J 0.0006 J 0.0005 J 0.0009 J 0.001 J 0.0008 J 0.0006 J
0.001 UJ 0.0009 UJ 0.001 UJ 0.001 UJ 0.0009 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.002 J 0.002 J 0.002 J 0.001 J 0.002 J 0.002 J 0.001 J 0.002 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR1 LPR1 LPR1 LPR1 LPR2 LPR2 LPR2 LPR2

LPR1-CSMT-COMP08 LPR1-CSMT-COMP09 LPR1-CSMT-COMP10 LPR1-CSMT-COMP12 LPR2-CSMT-COMP16 LPR2-CSMT-COMP21 LPR2-CSMT-COMP22 LPR2-CSMT-COMP23
9/1/2009 9/3/2009 9/2/2009 9/3/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009

N N N N N N N N

0.001 J 0.001 J 0.001 J 0.0009 J 0.001 J 0.002 J 0.001 J 0.001 J
0.001 UJ 0.0009 UJ 0.001 UJ 0.001 UJ 0.0009 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.001 J 0.001 J 0.001 J 0.0006 J 0.0009 J 0.001 J 0.0008 J 0.0007 J
0.002 J 0.002 J 0.001 J 0.001 J 0.002 J 0.002 J 0.002 J 0.002 J
0.002 J 0.002 J 0.002 J 0.001 J 0.001 J 0.002 J 0.002 J 0.001 J

3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
 R  R  R  R  R  R  R  R
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 UJ 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
 R  R  R  R  R  R  R  R
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 UJ 4 UJ 3.8 UJ 3.9 UJ 4 UJ 3.9 U 3.8 UJ 3.8 UJ
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
 R  R  R  R  R  R  R  R
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
 R  R  R  R  R  R  R  R
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR1 LPR1 LPR1 LPR1 LPR2 LPR2 LPR2 LPR2

LPR1-CSMT-COMP08 LPR1-CSMT-COMP09 LPR1-CSMT-COMP10 LPR1-CSMT-COMP12 LPR2-CSMT-COMP16 LPR2-CSMT-COMP21 LPR2-CSMT-COMP22 LPR2-CSMT-COMP23
9/1/2009 9/3/2009 9/2/2009 9/3/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009

N N N N N N N N

3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
 R  R  R  R  R  R  R  R
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
 R  R  R  R  R  R  R  R
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U
3.9 U 4 U 3.8 U 3.9 U 4 U 3.9 U 3.8 U 3.8 U

8.3E-07 U 2E-06 U 2.1E-06 1.7E-06 J 2.5E-06 2.8E-06 2.5E-06 2.6E-06 
5.1E-06 U 6.7E-06 U 3.8E-06 U 5.3E-06 U 4.7E-06 U 3.4E-06 U 4.3E-06 U 3.5E-06 U
        
        
5.4E-06 J 2E-05 1.3E-05 5.1E-06 4.4E-05 2.8E-05 8.8E-06 1E-05 
2.6E-06 U 3.3E-06 U 2.9E-06 2.8E-06 U 1.5E-05 8E-06 3E-06 3.1E-06 
1.4E-06 U 2.5E-06 U 7.6E-07 U 1.3E-06 U 4.6E-06 2.9E-06 1.3E-06 U 8.8E-07 U
0.00064 J 0.0025 0.0014 0.0011 0.0026 0.0033 0.0013 0.0011 
2.3E-06 U 2.3E-06 U 1.4E-06 U 2.5E-06 U 1.8E-06 U 1.7E-06 U 2.1E-06 U 1.7E-06 U
7.8E-05 J 0.00031 0.00016 0.00011 0.00039 0.00046 0.00012 0.00015 
3.8E-06 J 1.6E-05 8.6E-06 2.6E-06 U 3.4E-05 2.2E-05 5.4E-06 1.9E-06 U
        
5.7E-06 UJ 7.1E-06 U 6.8E-06 U 3.6E-06 UJ 3.5E-06 UJ 5.3E-05 J 4.3E-06 UJ 4E-05 J
9.1E-05 J 0.00022 0.0002 7.9E-05 0.0006 0.00033 8.8E-05 8.6E-05 
2.6E-06 U 1.4E-05 9.4E-06 2.8E-06 U 1.3E-05 1.9E-05 2.6E-06 U 2.1E-06 U
2.3E-06 U 2.6E-06 U 1.4E-06 U 2.5E-06 U 1.7E-06 U 1.9E-06 U 2.4E-06 U 1.9E-06 U
        
5.7E-05 J 0.00022 0.00013 8.5E-05 0.00023 0.00029 9.9E-05 8.6E-05 
4.2E-05 J 0.00022 0.0001 6.3E-05 0.00017 0.00032 0.00011 0.00011 
        
3.1E-05 J 7.7E-05 4.9E-05 1.8E-05 0.00022 0.00016 3.4E-05 4.8E-05 
0.0019 J 0.0077 0.0047 0.003 0.0089 J 0.011 J 0.0036 0.0034 
        
1E-05 J 1.6E-05 1.3E-05 J 6.8E-06 J 1.1E-05 J 2.1E-05 J 1.2E-05 J 1E-05 J
1.3E-05 J 5E-05 3.6E-05 1.9E-05 5.8E-05 6.5E-05 1.9E-05 1.9E-05 
2.6E-06 U 1.2E-05 6E-06 2.9E-06 U 1.3E-05 1.5E-05 5.7E-06 2.2E-06 U
2.6E-06 U 3.1E-06 U 1.6E-06 U 3.1E-06 U 2.1E-06 U 2.1E-06 U 2.7E-06 U 2E-06 U
4.4E-05 J 0.00016 0.00012 6.3E-05 0.00018 0.00023 7.6E-05 6.6E-05 
        
        
6.3E-06 J 2.5E-05 1.1E-05 9E-06 2.1E-05 2.4E-05 9.3E-06 ZJ 8.6E-06 
2.5E-06 U 2.9E-06 U 1.5E-06 U 2.9E-06 U 2E-06 U 1.8E-06 U 2.5E-06 U 2.1E-06 U
0.00017 J 0.00076 0.00038 0.00023 0.0012 0.001 0.0003 0.00027 
0.001 J 0.0057 0.0025 0.0014 0.0096 0.0074 0.0021 0.002 
        
2.3E-05 J 0.00011 4.7E-05 2.8E-05 0.00015 0.00014 1.8E-05 ZJ 3.4E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR1 LPR1 LPR1 LPR1 LPR2 LPR2 LPR2 LPR2

LPR1-CSMT-COMP08 LPR1-CSMT-COMP09 LPR1-CSMT-COMP10 LPR1-CSMT-COMP12 LPR2-CSMT-COMP16 LPR2-CSMT-COMP21 LPR2-CSMT-COMP22 LPR2-CSMT-COMP23
9/1/2009 9/3/2009 9/2/2009 9/3/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009

N N N N N N N N

2.4E-06 U 2.9E-06 U 1.3E-06 U 2.3E-06 U 1E-05 6.9E-06 1.9E-06 U 1.6E-06 U
2.3E-06 U 1.4E-05 1.1E-05 5.2E-06 3.4E-05 1.7E-05 1E-05 1.6E-06 U
3.8E-05 J 0.0002 0.00011 4.4E-05 0.00023 0.00025 5.3E-05 6.2E-05 
3E-06 U 3.2E-06 U 5.2E-06 3E-06 U 1.6E-05 1.4E-06 U 2.1E-06 U 1.8E-06 U
2.2E-05 J 8.5E-05 4.6E-05 1.9E-05 0.00024 9.8E-05 2.7E-05 2.8E-05 
1.6E-06 U 9.8E-06 6.1E-06 2.8E-06 2.4E-05 1.1E-05 6.3E-06 1.3E-06 U
6.3E-05 J 0.00039 0.00018 8.6E-05 0.00041 0.00046 0.00013 0.00012 
        
3.6E-05 J 0.00017 9.6E-05 4.8E-05 0.00023 0.00021 6.9E-05 5.8E-05 
9.1E-06 U 5.8E-06 U 5.6E-06 U 9.1E-06 U 8.2E-06 U 6.5E-06 U 7.3E-06 U 1.1E-05 U
        
2.1E-06 U 2.4E-05 1.7E-05 8.9E-06 0.00018 5.3E-05 1.7E-05 1.8E-05 
3E-06 U 3.6E-06 U 1.6E-06 U 3E-06 U 1.9E-06 U 1.5E-06 U 2.3E-06 U 1.9E-06 U
2.6E-06 U 3.7E-06 U 1.4E-06 U 2.6E-06 U 1.7E-06 U 1.5E-06 U 2.4E-06 U 2E-06 U
2.3E-06 U 1.6E-05 6.2E-06 2.3E-06 U 6.5E-05 2.4E-05 1.9E-06 U 1.6E-06 U
1.7E-06 U 2.2E-06 U 9.9E-07 U 1.7E-06 U 1.1E-06 U 9E-07 U 1.4E-06 U 1.3E-06 U
0.00023 J 0.0012 0.00064 0.00029 0.002 0.0015 0.0004 0.00039 
7.9E-05 J 0.00033 0.00014 7.9E-05 0.0011 0.00052 0.00011 0.00015 
1.1E-05 J 5.7E-05 3.2E-05 1.3E-05 7.9E-05 6.8E-05 2E-05 1.9E-05 
        
0.00021 J 0.00041 J 0.00028 0.0003 0.00027 0.0004 0.0003 0.00023 
1.8E-06 U 2.3E-06 U 1E-06 U 1.7E-06 U 1.2E-06 U 9.3E-07 U 1.4E-06 U 1.3E-06 U
        
1.4E-06 U 2E-06 U 8.4E-07 U 1.4E-06 U 3.2E-06 7.6E-07 U 1.2E-06 U 1.1E-06 U
0.0014 J 0.0087 0.0041 0.0019 0.013 0.011 0.0029 0.0026 
5.8E-05 J 0.00033 0.00018 6.8E-05 0.00044 0.00038 0.0001 9.6E-05 
1.8E-05 J 9.3E-05 5.7E-05 2.4E-05 0.00014 0.00016 3.9E-05 3.3E-05 
0.00015 J 0.00078 0.00042 0.00022 0.0012 0.0011 0.00033 0.00028 
        
0.00014 J 0.0007 0.00035 0.00018 0.001 0.00088 0.00027 0.00024 
2.3E-06 U 4.9E-06 U 1.4E-06 U 1.9E-06 U 3.3E-06 U 2.8E-06 U 2.7E-06 U 1.8E-06 U
7.6E-06 J 1.5E-05 1.3E-05 7.3E-06 2.4E-05 2.1E-05 8.8E-06 1.3E-05 
2.1E-06 U 2.5E-06 U 1.2E-06 U 2.1E-06 U 1.4E-06 U 9.7E-07 U 1.5E-06 U 1.3E-06 U
1.8E-06 U 2.2E-06 U 1E-06 U 1.8E-06 U 1.2E-06 U 9.5E-07 U 1.5E-06 U 1.3E-06 U
2.7E-06 U 4E-05 ZJ 2.3E-05 ZJ 1.2E-05 ZJ 5E-05 4.9E-05 ZJ 1.5E-05 1.5E-05 
        
1.7E-06 U 1.9E-06 U 1.5E-05 4.1E-06 0.00011 2.8E-05 1.3E-06 U 8.3E-06 
2E-06 U 9.3E-06 5.1E-06 2E-06 U 1.3E-06 U 9E-06 1.6E-06 U 1.3E-06 U
        
6.4E-05 J 0.00034 0.00019 9.2E-05 0.00047 0.00044 0.00013 0.00011 
        
1.4E-05 UJ 6.2E-06 UJ 1.8E-06 U 2.7E-06 U 4.5E-06 U 3.9E-06 U 3.7E-06 U 3E-06 U
2.9E-05 J 5.6E-05 4.5E-05 2.1E-05 6.4E-05 8.2E-05 2.4E-05 3.9E-05 
7.3E-05 J 0.00048 0.00014 9.3E-05 0.0017 0.00078 0.00024 0.00018 
5.8E-05 J 0.0003 0.00013 7.8E-05 0.0008 0.00044 0.00014 0.00012 
2.3E-05 J 0.00013 5.6E-05 2.3E-05 0.0004 0.00022 5.5E-05 4.9E-05 
        
6.5E-06 J 2E-05 9.9E-06 2.7E-06 U 0.00012 3.2E-05 1.4E-05 1.1E-05 
1.7E-05 J 7.6E-05 3.2E-05 1.5E-05 0.00015 0.0001 2.4E-05 2.3E-05 
1.6E-06 U 4.6E-06 9.3E-07 U 1.6E-06 U 1.8E-05 8.1E-06 J 1.6E-06 UJ 2.4E-06 J
5E-05 J 0.00025 9.9E-05 5.1E-05 0.00034 0.00031 4.4E-05 8.4E-05 
8.1E-05 J 0.00046 0.00026 0.0001 0.00067 0.00067 J 0.00013 J 0.00015 J
1.4E-06 U 2E-06 U 5.1E-06 1.4E-06 U 2.2E-05 9.4E-06 J 1.5E-06 UJ 1.2E-06 UJ
4.4E-05 J 8.2E-05 6.6E-05 3.3E-05 0.00012 0.00013 4.5E-05 7.5E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR1 LPR1 LPR1 LPR1 LPR2 LPR2 LPR2 LPR2

LPR1-CSMT-COMP08 LPR1-CSMT-COMP09 LPR1-CSMT-COMP10 LPR1-CSMT-COMP12 LPR2-CSMT-COMP16 LPR2-CSMT-COMP21 LPR2-CSMT-COMP22 LPR2-CSMT-COMP23
9/1/2009 9/3/2009 9/2/2009 9/3/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009

N N N N N N N N

0.00057 J 0.0041 0.0015 0.00069 0.011 0.0059 0.0016 0.0012 
2.9E-06 U 1.2E-05 7.1E-06 2.9E-06 U 2.8E-05 1.8E-05 5.7E-06 2.6E-06 U
2.5E-06 U 1.5E-05 8E-06 2.6E-06 U 2.9E-05 2.1E-05 3.1E-06 U 2.3E-06 U
0.00014 J 0.00092 0.00035 0.00016 0.002 0.0012 0.00036 0.00027 
1.5E-06 U 1.2E-05 6.4E-06 1.5E-06 U 1.8E-05 1.8E-05 J 5.1E-06 J 3.4E-06 J
3.4E-06 U 4.4E-06 U 1.8E-06 U 3.5E-06 U 3.8E-06 U 2.8E-06 U 3.8E-06 U 2.8E-06 U
1.4E-06 U 2E-06 U 8.4E-07 U 1.5E-06 U 1.1E-06 U 9.7E-07 UJ 1.5E-06 UJ 1.2E-06 UJ
0.00037 J 0.0021 0.00092 0.00042 0.005 0.0029 0.00071 0.00065 
4.7E-06 J 2.2E-05 1.5E-05 6.9E-06 2.6E-05 2.4E-05 J 6.5E-06 J 6.6E-06 J
5.7E-06 J 4.1E-05 1.6E-05 7.7E-06 0.00011 6.4E-05 2E-05 1.5E-05 
4.2E-06 8.4E-06 7.4E-06 4.9E-06 1E-05 1.1E-05 6.2E-06 7.2E-06 
3.1E-05 J 0.00019 7.5E-05 4.4E-05 0.00063 0.0003 9.9E-05 7.9E-05 
8.5E-06 J 5.6E-05 2.2E-05 1.1E-05 0.00014 7.3E-05 2.2E-05 1.6E-05 
2.1E-06 U 3E-06 U 1.1E-06 U 2.2E-06 U 2.4E-06 U 2E-06 U 2.8E-06 U 2E-06 U
        
3.2E-05 J 0.00028 7.6E-05 3.6E-05 0.00094 0.00044 0.00011 7.6E-05 
9E-06 J 7.5E-05 2E-05 1.1E-05 0.00031 0.00013 3.5E-05 2.7E-05 
3.5E-05 J 0.00029 0.00013 4.1E-05 0.00082 0.00049 0.00013 7.1E-05 
3.5E-06 J 2.6E-05 1.2E-05 1.6E-06 U 5.5E-05 3.6E-05 1.1E-05 7.3E-06 
8.5E-05 J 0.00059 0.00028 9.7E-05 0.0014 0.00089 0.00021 0.00015 
        
8.7E-07 U 1.6E-06 U 5.3E-07 U 7.6E-07 U 8.7E-07 U 7.4E-07 U 1E-06 J 5.6E-07 U
0.0021 J 0.0056 0.0034 0.0038 0.0047 0.0063 0.0039 0.0033 
1.8E-06 U 2.8E-06 U 1.1E-06 U 2.1E-06 U 1.9E-06 U 1.4E-06 U 1.8E-06 U 1.4E-06 U
1.7E-05 J 0.00011 5.1E-05 1.9E-05 0.00019 0.00014 3.7E-05 2.9E-05 
6.9E-05 J 0.00036 0.00019 7.4E-05 0.00044 0.0004 9.1E-05 8.3E-05 
3.1E-05 J 0.00026 7E-05 3.5E-05 0.00084 0.00048 0.00011 6.4E-05 
1.6E-06 U 2.7E-06 U 9.7E-07 U 1.9E-06 U 1.7E-06 U 1.4E-06 U 1.8E-06 U 1.4E-06 U
1.6E-06 U 4.4E-06 U 1.4E-06 U 1.8E-06 U 2.8E-05 8.8E-06 2.4E-06 U 1.3E-06 U
1.9E-05 J 0.00013 3.6E-05 2.1E-05 0.00025 0.00018 4.2E-05 2.7E-05 
4.8E-06 J 2.8E-05 1.6E-05 4.8E-06 U 4.7E-05 3.5E-05 9.3E-06 6.1E-06 
2.2E-05 J 0.00011 5.7E-05 2.1E-05 0.00013 0.00013 3.7E-05 2.4E-05 
3.3E-05 J 3.9E-05 4.5E-05 3.1E-05 7.7E-05 8.9E-05 4.2E-05 5.1E-05 
5.6E-05 J 0.0001 8.2E-05 4.4E-05 0.00011 0.00012 3.5E-05 7E-05 
1.5E-06 U 4.6E-06 U 1.3E-06 U 1.5E-06 U 1.3E-06 U 1.4E-06 U 1.7E-06 U 1.2E-06 U
1.1E-06 U 1.5E-06 U 8.1E-07 U 1E-06 U 9.6E-07 U 8.1E-07 U 1.2E-06 U 8E-07 U
1.7E-05 J 4.2E-05 2.7E-05 1.4E-05 4.3E-05 5.4E-05 1.8E-05 2.6E-05 
3.1E-05 J 6.5E-05 4.1E-05 2.3E-05 7.4E-05 9.7E-05 2.7E-05 4.9E-05 
1E-05 J 1.8E-05 1.5E-05 5.9E-06 2.1E-05 2.6E-05 7.8E-06 1.2E-05 
        
        
1E-06 U 1.9E-06 U 6.3E-07 U 9.2E-07 U 1.1E-06 U 8.7E-07 U 1.6E-06 J 6.7E-07 U
        
0.00012 J 0.00027 0.00018 0.00011 0.00031 0.00036 0.00011 0.00021 
4.8E-05 J 8.8E-05 7.2E-05 2.9E-05 9.2E-05 0.00013 3.2E-05 6.1E-05 
        
3.2E-06 J 6.8E-06 3.6E-06 2.1E-06 5.5E-06 9.3E-06 1.6E-06 U 4.9E-06 
1.4E-06 U 3.9E-06 U 1.3E-06 U 1.4E-06 U 1.3E-06 U 4.7E-06 1.6E-06 U 1.1E-06 U
1.2E-06 U 3.5E-06 U 1.1E-06 U 1.2E-06 U 1.1E-06 U 1E-06 U 1.2E-06 U 8.5E-07 U
0.00025 J 0.00071 0.00038 J 0.00041 J 0.00064 J 0.00089 J 0.00055 J 0.00041 J
1.5E-06 U 4.1E-06 U 1.3E-06 U 1.4E-06 U 1.3E-06 U 1.3E-06 U 1.6E-06 U 1.1E-06 U
1.4E-06 U 9.4E-06 ZJ 1.2E-06 U 6.4E-06 6.9E-06 1.2E-05 4.6E-06 1E-06 U
1.4E-05 J 2E-05 J 2E-05 J 1.4E-05 J 2.3E-05 J 2.8E-05 J 1.2E-05 J 1.9E-05 J
0.00011 J 0.00025 0.00017 7.3E-05 0.00024 0.00031 6.4E-05 0.00013 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR1 LPR1 LPR1 LPR1 LPR2 LPR2 LPR2 LPR2

LPR1-CSMT-COMP08 LPR1-CSMT-COMP09 LPR1-CSMT-COMP10 LPR1-CSMT-COMP12 LPR2-CSMT-COMP16 LPR2-CSMT-COMP21 LPR2-CSMT-COMP22 LPR2-CSMT-COMP23
9/1/2009 9/3/2009 9/2/2009 9/3/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009

N N N N N N N N

2.2E-06 U 4.6E-06 U 1.1E-06 U 2.1E-06 U 1.5E-06 U 1.4E-06 U 1.7E-06 U 1.2E-06 U
3.5E-05 J 9.4E-05 6.8E-05 3.3E-05 0.00011 0.00011 3.2E-05 4.8E-05 
8E-06 J 1.9E-05 1.6E-05 6.6E-06 2.2E-05 2.8E-05 7.5E-06 1.1E-05 
0.0016 J 0.0058 0.0033 0.0023 0.0048 0.0063 0.0025 0.0029 
3.1E-06 4E-06 U 7.6E-06 4.6E-06 1.4E-06 U 1.2E-06 U 1.5E-06 U 1E-06 U
2.2E-06 U 6.2E-06 5.5E-06 3.6E-06 8.1E-06 7.7E-06 3.5E-06 3.4E-06 
        
1.2E-05 J 2.9E-05 2.4E-05 1.2E-05 3.7E-05 3.9E-05 1.4E-05 1.5E-05 
7.2E-05 J 0.00021 0.00013 6.2E-05 0.00028 0.00022 6.3E-05 8.9E-05 
9.8E-06 U 6.3E-06 U 6E-06 U 9.8E-06 U 8.8E-06 U 7E-06 U 7.8E-06 U 1.2E-05 U
1.6E-05 J 3.9E-05 2.8E-05 1.6E-05 5.9E-05 4.8E-05 1.8E-05 2.1E-05 
1.3E-05 J 3.5E-05 2.4E-05 1.3E-05 9.9E-05 6.7E-05 2.7E-05 2.7E-05 
9.1E-05 0.00024 0.00016 9.8E-05 0.00031 0.00026 1.3E-06 U 0.00011 
        
1.3E-06 U 2.4E-06 U 6.8E-07 U 1.1E-06 U 3E-06 2.2E-06 1.2E-06 U 8.4E-07 U
2.4E-06 U 5.5E-06 U 1.8E-06 U 2.6E-06 U 3.3E-06 U 3.3E-06 U 2.4E-06 U 2E-06 U
3.6E-05 J 8.2E-05 6.5E-05 2.6E-05 0.00011 0.00011 3E-05 3.9E-05 
2.5E-06 U 6.1E-06 U 1.9E-06 U 2.7E-06 U 5.2E-06 5.8E-06 2.5E-06 U 2.2E-06 U
2.2E-06 U 5.5E-06 U 1.6E-06 U 2.4E-06 U 3.1E-06 U 3.1E-06 U 2.2E-06 U 1.9E-06 U
0.00012 J 0.0004 0.00025 0.00018 0.00029 0.00042 0.00017 0.00018 
9.6E-06 U 1E-05 J 7.6E-06 J 9.6E-06 U 8.9E-06 J 1.3E-05 J 8.3E-06 J 9.6E-06 J
0.0004 J 0.0012 0.00072 0.00069 0.0011 0.0014 0.00082 0.00061 
0.0012 J 0.0041 0.0021 0.0019 0.0033 0.0052 0.002 0.002 
        
3E-05 J 9E-05 4.5E-05 3.1E-05 0.0001 0.00013 3.2E-05 6.4E-05 
7.3E-05 0.00018 0.00013 6.4E-05 0.00024 0.00023 6.5E-05 0.00011 
        
0.0015 J 0.0055 0.0027 0.0028 0.0043 0.0065 0.0028 0.0027 
2E-06 U 1.1E-05 ZJ 1.5E-06 U 2.2E-06 U 2.8E-06 U 2.7E-06 U 1.3E-05 1.7E-06 U
1.3E-05 J 4.8E-05 2.3E-05 1.9E-05 4.9E-05 6.5E-05 1.8E-05 3E-05 
        
9.2E-06 U 6E-06 U 5.7E-06 U 9.3E-06 U 8.3E-06 U 6.5E-06 U 7.3E-06 U 1.1E-05 U
        
        
7.1E-06 J 2.2E-05 ZJ 1.1E-05 6.2E-06 1.9E-05 2.6E-05 4.6E-06 1.3E-05 
3.7E-06 ZJ 1.1E-05 3.5E-06 4.1E-06 6.4E-06 9.4E-06 1.5E-06 J 3.3E-06 
        
        
        
0.00011 J 0.00039 0.00021 0.00023 0.00036 0.00051 0.00028 0.00019 
2.4E-06 U 5.1E-06 U 1.8E-06 U 2.6E-06 U 3.3E-06 U 3.2E-06 U 2.3E-06 U 2E-06 U
5.8E-06 J 1.1E-05 ZJ 1.3E-05 8.3E-06 2.1E-05 2.2E-05 8.5E-06 8E-06 
2.9E-05 J 3.9E-05 3E-05 J 1.8E-05 J 2.8E-05 J 4.8E-05 1.7E-05 J 3.4E-05 J
2.5E-06 U 5.4E-06 U 1.8E-06 U 2.6E-06 U 3.4E-06 U 3.3E-06 U 2.3E-06 U 2E-06 U
8.4E-06 J 2.3E-05 1.6E-05 1.2E-05 2.4E-05 3.5E-05 1.6E-05 1.3E-05 
3.4E-06 U 1.5E-05 2.2E-06 U 3.8E-06 U 2.1E-05 1.9E-05 8.2E-06 2.9E-06 U
3.2E-06 U 3.8E-06 U 2E-06 U 3.5E-06 U 2.4E-06 U 2.8E-06 U 3.6E-06 U 2.9E-06 U
1.1E-05 J 2.9E-05 2.6E-05 1.2E-05 5E-05 4.2E-05 1.7E-05 1.4E-05 
0.00037 J 0.0018 0.00088 0.00058 0.0014 0.0023 0.00074 0.0008 
0.00017 J 0.00068 0.00041 0.0002 0.00077 0.00091 0.00029 0.00029 
        
3.5E-06 U 4.8E-06 U 2.2E-06 U 3.9E-06 U 2.7E-06 U 3.1E-06 U 3.9E-06 U 3.1E-06 U
3.3E-06 U 3.8E-06 U 2E-06 U 3.6E-06 U 2.5E-06 U 2.7E-06 U 3.4E-06 U 2.7E-06 U
9.5E-06 U 6.2E-06 U 5.8E-06 U 9.5E-06 U 8.6E-06 U 6.7E-06 U 7.5E-06 U 1.1E-05 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR1 LPR1 LPR1 LPR1 LPR2 LPR2 LPR2 LPR2

LPR1-CSMT-COMP08 LPR1-CSMT-COMP09 LPR1-CSMT-COMP10 LPR1-CSMT-COMP12 LPR2-CSMT-COMP16 LPR2-CSMT-COMP21 LPR2-CSMT-COMP22 LPR2-CSMT-COMP23
9/1/2009 9/3/2009 9/2/2009 9/3/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009

N N N N N N N N

0.00012 J 0.00048 0.00025 0.00011 0.001 0.00077 0.00017 0.00025 
2E-05 J 6.7E-05 3.8E-05 2.1E-05 0.00011 0.0001 2.6E-05 4.2E-05 
2E-05 J 7.2E-05 4.5E-05 2E-05 0.00015 0.0001 2.7E-05 3.3E-05 
0.00011 J 0.0005 0.00027 0.00012 0.00069 0.00079 0.0003 0.00027 
1E-05 J 3.1E-05 1.6E-05 7.8E-06 3.8E-05 4.6E-05 9.9E-06 1.5E-05 
4.7E-05 J 0.00012 9.3E-05 4.7E-05 0.00023 0.0002 7.1E-05 7.1E-05 
1.3E-06 U 2.3E-06 U 7.1E-07 U 1.2E-06 U 1.2E-06 U 1E-06 U 1.2E-06 U 8.4E-07 U
        
3.3E-06 U 3.8E-06 U 2.1E-06 U 3.6E-06 U 2.5E-06 U 2.9E-06 U 3.6E-06 U 2.9E-06 U
0.0012 J 0.0056 0.0032 0.0018 0.0055 0.0074 0.0022 0.0024 
2E-05 J 0.00011 5.3E-05 2.2E-05 0.00012 0.00014 3.8E-05 1.9E-05 
0.0188 0.0789 0.0413 0.0278 0.107 0.102 0.0349 0.0332 
0.0158 0.0668 0.0341 0.023 0.0926 0.0853 0.029 0.028 
0.0127 0.0548 0.0281 0.0195 0.076 0.0701 0.0244 0.0226 
7.29E-07 2.9E-06 1.34E-06 1.06E-06 2.55E-06 2.95E-06 1.13E-06 1.03E-06 

9.4E-07 U 2E-06 U 2.1E-06 1.7E-06 2.5E-06 2.8E-06 5.1E-06 2.6E-06 
0.00029 J 0.00054 J 0.00038 J 0.00037 J 0.00038 J 0.00056 J 0.00037 J 0.00034 J
0.0028 J 0.0071 ZJ 0.0043 J 0.0045 J 0.0062 J 0.0083 J 0.0048 J 0.0043 J
0.0055 ZJ 0.019 ZJ 0.01 0.0086 0.016 0.022 0.009 0.0092 
0.0049 J 0.021 0.012 0.0075 0.023 J 0.029 J 0.0093 ZJ 0.0091 
0.0036 J 0.02 ZJ 0.0095 ZJ 0.0048 ZJ 0.032 0.026 ZJ 0.0071 ZJ 0.0065 
0.0014 J 0.0092 0.0037 0.0017 0.023 0.013 J 0.0035 J 0.0029 J
0.00028 J 0.002 0.00083 0.00031 0.0051 0.003 0.00073 0.00051 
4.5E-05 J 0.00027 0.00011 4.3E-05 0.00043 0.00035 8.9E-05 5.7E-05 

0.008 U 0.007 U 0.008 U 0.007 U 0.008 U 0.008 U 0.008 U 0.007 U
0.008 U 0.007 U 0.008 U 0.007 U 0.008 U 0.008 U 0.008 U 0.007 U
0.008 U 0.007 U 0.008 U 0.007 U 0.008 U 0.008 U 0.008 U 0.007 U
0.008 U 0.007 U 0.008 U 0.007 U 0.008 U 0.008 U 0.008 U 0.007 U
0.008 U 0.007 U 0.008 U 0.007 U 0.008 U 0.008 U 0.008 U 0.007 U
0.026 0.023 0.021 0.017 0.067 0.042 0.035 0.028 
0.008 U 0.007 U 0.008 U 0.007 U 0.033 0.008 U 0.008 U 0.007 U
0.008 U 0.007 U 0.008 U 0.007 U 0.008 U 0.008 U 0.008 U 0.007 U
0.008 U 0.007 U 0.008 U 0.007 U 0.008 U 0.008 U 0.008 U 0.007 U

2.5E-07 U 7.7E-07 ZJ 2.3E-07 U 2.1E-07 ZJ 4.4E-07 ZJ 3.4E-07 J 2.9E-07 U 3.3E-07 U
3.1E-07 J 1.3E-06 J 1.4E-06 J 7.6E-07 J 1E-06 J 1.6E-06 J 7E-07 J 2.6E-07 U
2.3E-07 U 3.4E-07 U 1.6E-07 U 1.5E-07 U 1.5E-07 U 2.3E-07 U 4E-07 U 3.5E-07 U
2E-07 U 2.9E-07 U 1.7E-07 U 1.8E-07 U 1.7E-07 U 1.9E-07 U 2.2E-07 U 2.4E-07 U
4.5E-07 ZJ 2.4E-06 J 2.1E-06 J 1.4E-06 J 1.8E-06 J 3.1E-06 J 1.3E-06 J 9.7E-07 J
2.1E-07 U 3E-07 U 1.8E-07 U 2E-07 U 1.6E-07 U 2E-07 U 2.4E-07 U 2.5E-07 U
1.4E-07 UJ 6.6E-07 J 3E-07 ZJ 2.4E-07 J 3.2E-07 ZJ 4.6E-07 ZJ 3E-07 J 2E-07 UJ
2E-07 U 3.3E-07 U 2E-07 U 2E-07 U 1.9E-07 U 1.9E-07 U 2.6E-07 U 2.4E-07 U
2E-07 U 3E-07 U 1.4E-07 U 1.6E-07 U 1.4E-07 U 1.7E-07 UJ 2E-07 U 2.7E-07 UJ
2.1E-07 J 6.3E-07 J 3.7E-07 ZJ 2.6E-07 ZJ 3.2E-07 J 5.6E-07 J 2.2E-07 J 1.9E-07 UJ
1.6E-07 UJ 3.4E-07 U 1.4E-07 U 1.2E-07 U 2.8E-07 ZJ 3.7E-07 J 1.9E-07 U 2.5E-07 U
1.4E-07 U 2E-07 U 1.1E-07 U 1.2E-07 U 9.8E-08 U 1.2E-07 U 1.3E-07 U 1.9E-07 U
4.8E-07 ZJ 2E-06 J 1.3E-06 J 1.1E-06 J 1.4E-06 J 2.1E-06 ZJ 9.1E-07 J 8.1E-07 J
3.8E-06 1.4E-05 7.2E-06 4.4E-06 1.7E-05 2E-05 1E-05 6.7E-06 
1.1E-06 J 3.3E-06 1.7E-06 J 1.4E-06 ZJ 2E-06 J 3.4E-06 J 1.4E-06 J 1.4E-06 J
4.8E-07 UJ 2.1E-06 J 1.1E-06 J 7.2E-07 J 1.4E-06 J 1.2E-06 J 1.1E-06 J 7.8E-07 UJ
4.2E-07 U 6.3E-07 U 3.1E-07 U 2.8E-07 U 2.9E-07 U 3.1E-07 U 4.6E-07 U 7.1E-07 U
4.11E-06 1.53E-05 8.03E-06 5.05E-06 1.81E-05 2.17E-05 1.06E-05 7.18E-06 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR1 LPR1 LPR1 LPR1 LPR2 LPR2 LPR2 LPR2

LPR1-CSMT-COMP08 LPR1-CSMT-COMP09 LPR1-CSMT-COMP10 LPR1-CSMT-COMP12 LPR2-CSMT-COMP16 LPR2-CSMT-COMP21 LPR2-CSMT-COMP22 LPR2-CSMT-COMP23
9/1/2009 9/3/2009 9/2/2009 9/3/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009

N N N N N N N N

2.5E-07 U 1.5E-06 ZJ 4.1E-07 4.4E-07 ZJ 1E-06 ZJ 8.9E-07 ZJ 5.3E-07 3.3E-07 U
3.1E-07 1.3E-06 1.4E-06 7.6E-07 1E-06 1.6E-06 7E-07 3E-07 U
2E-07 U 1.6E-06 J 7E-07 ZJ 3.5E-07 ZJ 1.8E-06 ZJ 1E-06 ZJ 1.4E-06 ZJ 2.5E-07 U
1E-06 ZJ 7.4E-06 ZJ 5.4E-06 ZJ 3.5E-06 ZJ 5.3E-06 ZJ 8E-06 ZJ 4E-06 J 1.8E-06 J
1.6E-07 UJ 3E-06 ZJ 1.3E-06 ZJ 1.2E-06 ZJ 2.3E-06 ZJ 3E-06 ZJ 9.5E-07 ZJ 2.5E-07 U
4.7E-06 ZJ 2E-05 ZJ 1.3E-05 ZJ 9.3E-06 ZJ 1.5E-05 ZJ 2.3E-05 ZJ 9.8E-06 ZJ 7.2E-06 ZJ
6.1E-06 2.5E-05 ZJ 1.4E-05 9.3E-06 ZJ 2.4E-05 ZJ 3.1E-05 ZJ 1.5E-05 1E-05 ZJ
1.1E-05 ZJ 3.6E-05 ZJ 2.4E-05 ZJ 1.8E-05 ZJ 2.4E-05 ZJ 4.1E-05 ZJ 1.5E-05 J 1.4E-05 ZJ
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR3 LPR3 LPR5 LPR6 LPR6 LPR6 LPR7 LPR7

LPR3-CSMT-COMP25 LPR3-CSMT-COMP29 LPR5-CSMT-COMP36 LPR6-CSMT-COMP39 LPR6-CSMT-COMP40 LPR6-CSMT-COMP43 LPR7-CSMT-COMP47 LPR7-CSMT-COMP51
8/12/2009 8/15/2009 8/20/2009 9/17/2009 8/27/2009 8/27/2009 8/26/2009 8/27/2009

N N N N N N N N

0.00095 U 0.00058 JP 0.00096 U 0.001 U 0.00098 U 0.00098 U 0.00098 U 0.00097 U
0.00095 U 0.00097 U 0.00096 U 0.001 U 0.00098 U 0.00098 U 0.00098 U 0.00097 U
0.00095 U 0.00097 U 0.00096 U 0.001 U 0.00098 U 0.00098 U 0.00098 U 0.00097 U
0.00066 J 0.0017 J 0.00096 UJ 0.001 UJ 0.00017 J 0.00098 UJ 0.00098 UJ 0.00097 UJ

0.0011 UJ 0.0013 UJ 0.00087 UJ 0.0011 U 0.00079 U 0.021 UJ 0.00098 UJ 0.00091 UJ
0.00082 UJ 0.00073 UJ 0.00068 UJ 0.0011 UJ 0.00082 UJ 0.021 UJ 0.00075 UJ 0.00072 UJ
0.001 UJ 0.0013 UJ 0.00095 UJ 0.00098 UJ 0.00083 UJ 0.021 UJ 0.00077 UJ 0.0012 UJ
0.0069 0.0056 0.0041 0.003 0.0044 0.018 U 0.0038 0.0032 
0.015 0.011 0.0085 0.0064 0.0098 0.023 U 0.0087 0.0063 
0.00084 UJ 0.0011 UJ 0.00077 UJ 0.00081 U 0.00069 U 0.017 UJ 0.00063 UJ 0.001 UJ
2.2E-05 U 1.7E-05 U 1.3E-05 U 2.4E-05 U 3.8E-05 U 0.00028 U 1.7E-05 U 1.2E-05 U
4.5E-05 U 3.2E-05 U 3.1E-05 U 0.00011 U 8.3E-05 U 0.00089 U 3.1E-05 U 4.5E-05 U
7.5E-05 U 5.4E-05 U 5.2E-05 U 0.00018 U 0.00013 U 0.0015 U 5.1E-05 U 7.4E-05 U
0.00071 J 0.00063 J 0.00061 J 0.00053 J 0.00029 U 0.00038 J 0.00059 J 0.00049 J
0.00096 J 0.00081 J 0.001 J 0.00067 J 0.00049 J 0.0084 UJ 0.00088 J 0.00073 J
6.7E-05 U 4.8E-05 U 4.6E-05 U 0.00018 U 0.00013 U 0.0013 U 9.7E-05 J 6.6E-05 U
0.0024 0.002 0.0021 0.0017 0.0014 0.0041 U 0.0017 0.001 J
0.0013 U 0.00092 U 0.00081 U 0.0012 U 0.00066 U 0.033 U 0.001 U 0.00086 U
0.0019 U 0.0019 U 0.0014 U 0.0012 U 0.0011 U 0.029 U 0.0017 U 0.0016 U
0.001 U 3.6E-05 J 0.00037 U 6.6E-05 U 3.6E-05 U 0.0064 U 0.00021 U 0.00085 U
0.00035 U 0.00032 U 7.2E-05 J 0.00037 U 0.0003 U 0.0085 U 0.00042 U 0.00045 U
0.0013 U 0.0014 U 0.00013 U 0.00049 J 0.003 U 0.0099 U 0.0018 U 0.00011 U
0.00026 U 0.00025 U 0.00022 U 0.00044 U 0.0005 U 0.0046 U 0.00026 U 0.00019 U
0.00014 U 9.7E-05 U 9.4E-05 U 0.00034 U 0.00025 U 0.0027 U 9.2E-05 U 0.00013 U
8.7E-05 J 0.00013 J 4.4E-05 J 4.5E-05 U 0.0003 U 0.00028 U 5.2E-05 J 3.1E-05 J
2E-05 UJ 1.4E-05 UJ 1.7E-05 UJ 3.5E-05 UJ 2.2E-05 UJ 0.0003 UJ 1E-05 UJ 2.2E-05 UJ
0.0011 J 0.00065 J 0.00098 J 0.00089 J 0.00094 J 0.00096 J 0.001 J 0.00075 J
0.0006 J 0.00096 J 0.00022 J 6.9E-06 U 5.7E-06 U 0.00014 U 0.00016 J 0.00011 J
0.00038 U 0.00037 U 0.00012 U 0.00098 U 0.00078 U 0.0046 U 0.00025 U 0.00015 U
0.0061 J 0.0034 J 0.0058 J 0.005 J 0.0037 J 0.0039 J 0.0039 J 0.0031 J
0.0219 0.0166 0.0126 0.0094 0.0142 0.023 U 0.0125 0.0095 
0.00024 U 0.00013 U 7.7E-05 J 0.00035 U 0.00024 U 0.00077 U 5.8E-05 U 0.00011 U

0.009 U 0.01 U 0.01 U 0.009 U 0.009 U 0.009 U 0.009 U 0.009 U
0.33 0.69 0.16 0.18 0.13 0.19 0.18 0.16 
0.13 0.18 0.2 0.1 0.13 0.17 0.12 0.07 
0.12 0.16 0.18 0.1 0.12 0.14 0.09 0.073 
0.01 0.02 0.02 0 0.01 0.03 0.03 0 
1990 1770 1740 1650 1840 1730 2170 2500 
1.9 0.015 U 2 2.2 0.53 1.9 1.4 1.6 
15.6 15.7 19.6 19.2 19.1 15.8 20.3 19.4 
15.2 5.8 17 21.2 9.4 14 14 13.1 
408 422 374 395 340 365 389 385 
2190 2530 2210 1990 2120 1960 2280 2200 
3460 3180 3460 3410 3660 3950 2890 3450 
0.016 UJ 0.017 UJ 0.017 UJ 0.016 UJ 0.015 UJ 0.015 UJ 0.017 UJ 0.016 UJ
0.021 J 0.017 J 0.021 J 0.033 J 0.015 J 0.021 J 0.017 J 0.016 J
34.2 40.6 36.2 31.6 33.2 32.2 37.4 35.9 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR3 LPR3 LPR5 LPR6 LPR6 LPR6 LPR7 LPR7

LPR3-CSMT-COMP25 LPR3-CSMT-COMP29 LPR5-CSMT-COMP36 LPR6-CSMT-COMP39 LPR6-CSMT-COMP40 LPR6-CSMT-COMP43 LPR7-CSMT-COMP47 LPR7-CSMT-COMP51
8/12/2009 8/15/2009 8/20/2009 9/17/2009 8/27/2009 8/27/2009 8/26/2009 8/27/2009

N N N N N N N N

4.5 1.6 3.9 3.7 3.1 7.3 4 2.3 
0.027 0.019 0.0037 U 0.0034 U 0.0033 U 0.018 0.0039 U 0.0037 U
0.33 0.69 0.16 0.18 0.13 0.19 0.18 0.16 
1.3 J 0.56 J 1.7 J 1.2 J 1.5 J 1.6 J 1.7 J 1.9 J
0.00069 UJ 0.00076 UJ 0.00075 UJ 0.00069 UJ 0.00066 UJ 0.00065 UJ 0.00078 UJ 0.00073 UJ
0.014 0.017 0.027 0.046 0.023 0.019 0.039 0.037 
0.027 0.017 0.029 0.03 0.014 0.023 0.024 0.025 

0.036 0.065 0.033 0.043 0.025 0.028 0.025 0.024 
4.1 J 1.9 J 6.4 J 4.3 J 3.4 J 3.5 J 7.4 J 6.5 J
0.9 0.0038 U 0.89 1.1 0.3 0.9 0.66 0.72 
0.16 0.33 0.12 0.11 0.12 0.11 0.13 0.11 
0.00035 U 0.00038 U 0.00037 U 0.00034 U 0.00033 U 0.00032 U 0.00039 U 0.00037 U

0.52 J 0.68 J 0.52 J 0.49 J 0.39 J 0.61 J 0.49 J 0.37 J

0.0035 UJ 0.0032 J 0.0049 UJ 0.0054 UJ 0.0032 UJ 0.0037 UJ 0.0084 UJ 0.0041 UJ
0.0027 UJ 0.0021 U 0.001 UJ 0.0016 U 0.0021 U 0.0017 UJ 0.0017 UJ 0.00077 UJ
0.0034 UJ 0.002 U 0.0032 UJ 0.0019 U 0.002 U 0.0033 UJ 0.0039 UJ 0.0033 UJ
0.0026 UJ 0.002 J 0.0036 UJ 0.0026 U 0.0019 U 0.0021 UJ 0.0048 UJ 0.0021 UJ
0.0035 J 0.0062 J 0.0049 UJ 0.0053 UJ 0.0031 UJ 0.0037 UJ 0.0084 UJ 0.0041 UJ
0.0059 J 0.015 J 0.0022 UJ 0.0025 UJ 0.0027 UJ 0.003 J 0.0036 UJ 0.0023 UJ
0.0029 UJ 0.0016 UJ 0.0038 UJ 0.0034 UJ 0.0029 UJ 0.003 UJ 0.0055 UJ 0.0029 UJ
0.0022 U 0.0031 J 0.0017 U 0.0017 U 0.0015 U 0.0018 U 0.002 U 0.0015 U
0.001 U 0.0019 J 0.00085 J 0.0013 U 0.0012 U 0.00046 U 0.0006 U 0.00051 U
0.0013 U 0.0023 J 0.0016 U 0.0008 U 0.0012 U 0.00092 U 0.001 U 0.00083 J
0.00079 U 0.0027 J 0.0011 J 0.00091 J 0.00089 U 0.00095 J 0.0023 J 0.00083 J
0.0009 J 0.0025 U 0.0009 J 0.0016 U 0.0024 U 0.0011 J 0.0014 J 0.00083 J
0.00064 U 0.0014 J 0.0008 U 0.00056 U 0.00081 U 0.00045 U 0.00051 U 0.00052 J
0.00088 J 0.0025 J 0.00073 J 0.00065 J 0.00062 U 0.00059 J 0.0011 J 0.00055 J
0.0019 J 0.0061 J 0.0011 J 0.0014 J 0.0012 U 0.0015 J 0.0018 J 0.0013 J
0.0028 UJ 0.0096 UJ 0.0027 UJ 0.0074 UJ 0.0099 UJ 0.0028 UJ 0.0025 UJ 0.0015 UJ
7.2E-05 U 2.2E-05 U 5.8E-05 U 4.3E-05 U 0.00018 U 4.2E-05 U 0.00013 U 5E-05 U
0.00083 U 0.001 UJ 0.00085 U 0.001 UJ 0.0007 UJ 0.001 U 0.0012 U 0.00077 U
0.0023 UJ 0.0017 UJ 0.0018 UJ 0.0023 UJ 0.0018 UJ 0.0019 UJ 0.002 UJ 0.0021 U
0.00098 U 0.0048 U 0.0017 U 0.0036 U 0.0053 U 0.0013 U 0.0019 U 0.0012 J
0.0044 UJ 0.0029 UJ 0.0044 UJ 0.0039 UJ 0.0034 UJ 0.0058 UJ 0.0062 UJ 0.0049 UJ
0.0011 U 0.0011 J 0.0013 U 0.00082 U 0.0012 U 0.0007 U 0.00079 U 0.00066 U
0.0021 J 0.0016 UJ 0.0021 J 0.0015 U 0.0013 UJ 0.0021 J 0.0018 J 0.0026 J
0.0007 U 0.00082 UJ 0.00071 U 0.00085 UJ 0.00056 UJ 0.00086 U 0.00097 U 0.00065 U
0.001 UJ 0.001 J 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.001 UJ 0.001 J 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.002 J 0.006 J 0.0008 J 0.0007 J 0.0007 J 0.0008 J 0.001 J 0.0008 J
0.001 UJ 0.0009 J 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.001 UJ 0.001 J 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.001 UJ 0.0007 J 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.001 J 0.003 J 0.0009 J 0.0006 J 0.0007 J 0.0006 J 0.0007 J 0.0008 J
0.0007 J 0.002 J 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.0005 J 0.002 J 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.001 UJ 0.002 J 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.001 J 0.003 J 0.0009 J 0.0009 J 0.0008 J 0.0007 J 0.001 J 0.0009 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR3 LPR3 LPR5 LPR6 LPR6 LPR6 LPR7 LPR7

LPR3-CSMT-COMP25 LPR3-CSMT-COMP29 LPR5-CSMT-COMP36 LPR6-CSMT-COMP39 LPR6-CSMT-COMP40 LPR6-CSMT-COMP43 LPR7-CSMT-COMP47 LPR7-CSMT-COMP51
8/12/2009 8/15/2009 8/20/2009 9/17/2009 8/27/2009 8/27/2009 8/26/2009 8/27/2009

N N N N N N N N

0.001 J 0.003 J 0.001 UJ 0.001 UJ 0.0006 J 0.0007 J 0.0005 J 0.0009 UJ
0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.0005 J 0.002 J 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.001 J 0.003 J 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.0008 J 0.003 J 0.001 UJ 0.001 UJ 0.0007 J 0.0008 J 0.001 UJ 0.0009 UJ

4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
 R  R  R  R  R  R  R  R
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 UJ 3.6 UJ
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
 R  R  R  R  R  R  R  R
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 UJ 3.9 UJ 3.9 UJ 3.9 UJ 3.9 UJ 3.9 UJ 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
 R  R  R  R  R  R  R  R
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
 R  R  R  R  R  R  R  R
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR3 LPR3 LPR5 LPR6 LPR6 LPR6 LPR7 LPR7

LPR3-CSMT-COMP25 LPR3-CSMT-COMP29 LPR5-CSMT-COMP36 LPR6-CSMT-COMP39 LPR6-CSMT-COMP40 LPR6-CSMT-COMP43 LPR7-CSMT-COMP47 LPR7-CSMT-COMP51
8/12/2009 8/15/2009 8/20/2009 9/17/2009 8/27/2009 8/27/2009 8/26/2009 8/27/2009

N N N N N N N N

4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
 R  R  R  R  R  R  R  R
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
 R  R  R  R  R  R  R  R
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U
4 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 3.6 U

1.7E-06 J 2.1E-06 U 2.4E-06 U 5.9E-07 U 8.3E-07 U 2.4E-06 U 2.5E-06 U 1.7E-06 U
4.7E-06 U 7.1E-06 U 8.7E-06 U 4.7E-06 U 5.2E-06 U 8E-06 U 7.8E-06 U 6.5E-06 U
        
        
3.7E-05 2.7E-05 ZJ 3.6E-06 U 1.7E-06 U 2.2E-06 U 4.7E-06 U 4E-06 U 2.6E-06 U
1.5E-05 1.1E-05 ZJ 2.8E-06 U 1.6E-06 U 2E-06 U 3.7E-06 U 3.1E-06 U 2.1E-06 U
3.9E-06 2.9E-06 2.2E-06 U 1.2E-06 U 1.3E-06 U 2.3E-06 U 2E-06 U 1.4E-06 U
0.0021 0.0017 0.0011 0.00067 0.00065 0.0011 0.00063 0.0005 
1.6E-06 U 3.2E-06 U 1.9E-06 U 1.4E-06 U 1.6E-06 U 2.5E-06 U 2.1E-06 U 1.4E-06 U
0.00023 0.00018 8.7E-05 3.6E-05 3.6E-05 9.3E-05 4.1E-05 2.5E-05 
1.3E-05 1.3E-05 2.1E-06 U 1.4E-06 U 1.7E-06 U 2.7E-06 U 2.3E-06 U 1.5E-06 U
        
9.1E-06 UJ 9.1E-06 U 3.6E-06 UJ 3.3E-06 UJ 4.6E-06 UJ 3.9E-06 UJ 3.8E-06 UJ 2.8E-06 UJ
0.00025 0.00033 2.2E-06 U 9.1E-06 1.6E-06 U 2.8E-06 U 2.4E-06 U 1.6E-06 U
1.2E-05 5.5E-06 ZJ 2.4E-06 U 1.6E-06 U 1.9E-06 U 3.1E-06 U 2.6E-06 U 1.7E-06 U
1.8E-06 U 3.6E-06 U 2.2E-06 U 1.4E-06 U 1.8E-06 U 2.9E-06 U 2.4E-06 U 1.6E-06 U
        
0.00015 0.00013 7.9E-05 4.5E-05 4.5E-05 8.2E-05 4.2E-05 3.3E-05 
0.00018 0.00011 7.3E-05 3.6E-05 4.9E-05 6.9E-05 4E-05 2.8E-05 
        
7.6E-05 3.6E-06 U 1.7E-05 5E-06 6.2E-06 2.8E-06 U 2.4E-06 U 1.6E-06 U
0.006 0.0046 0.0035 0.0021 0.0017 0.0032 0.0018 0.0015 
        
1.6E-05 U 1.7E-05 8.5E-06 U 9.1E-06 U 1.2E-05 U 1E-05 U 9.8E-06 U 7.1E-06 U
4.4E-05 2.6E-05 1.5E-05 6.6E-06 7.5E-06 1.4E-05 6.2E-06 3.9E-06 
1E-05 6.6E-06 2.6E-06 U 1.6E-06 U 2E-06 U 3.4E-06 U 2.8E-06 U 1.9E-06 U
2E-06 U 3.7E-06 U 2.3E-06 U 1.7E-06 U 2.1E-06 U 3E-06 U 2.5E-06 U 1.8E-06 U
0.00012 9E-05 6.4E-05 4.5E-05 3.9E-05 6.3E-05 3.5E-05 2.9E-05 
        
        
1.2E-05 1.4E-05 7.9E-06 3.9E-06 4.1E-06 6.7E-06 4.5E-06 4.6E-06 
1.8E-06 U 3.3E-06 U 2.1E-06 U 1.6E-06 U 2.1E-06 U 2.7E-06 U 2.4E-06 U 1.5E-06 U
0.00079 0.00037 0.00031 0.00017 0.00017 0.00033 0.00017 0.00012 
0.0066 0.0028 0.003 0.0012 0.0015 0.003 0.0013 0.0011 
        
6.6E-05 4.8E-05 1.7E-05 ZJ 1.8E-06 U 2.3E-06 U 1.6E-05 1E-05 6.6E-06 ZJ
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR3 LPR3 LPR5 LPR6 LPR6 LPR6 LPR7 LPR7

LPR3-CSMT-COMP25 LPR3-CSMT-COMP29 LPR5-CSMT-COMP36 LPR6-CSMT-COMP39 LPR6-CSMT-COMP40 LPR6-CSMT-COMP43 LPR7-CSMT-COMP47 LPR7-CSMT-COMP51
8/12/2009 8/15/2009 8/20/2009 9/17/2009 8/27/2009 8/27/2009 8/26/2009 8/27/2009

N N N N N N N N

5.1E-06 2.3E-06 U 2.8E-06 U 1.6E-06 U 2E-06 U 3.4E-06 U 2.4E-06 U 2E-06 U
3.3E-05 3.2E-05 ZJ 2.9E-06 1.6E-06 U 2E-06 U 9E-06 2.3E-06 U 1.9E-06 U
0.0002 8.5E-05 4.9E-05 3.2E-05 3.8E-05 8.3E-05 2.9E-05 1.8E-05 
1E-05 9.2E-06 3.5E-06 U 2.1E-06 U 2.3E-06 U 4.2E-06 U 3E-06 U 2.5E-06 U
0.00015 0.0001 1.2E-05 1.6E-06 U 2E-06 U 3.4E-06 U 2.4E-06 U 2E-06 U
2.5E-05 1.9E-05 2.2E-06 U 1.2E-06 U 1.3E-06 U 2.5E-06 U 1.9E-06 U 1.5E-06 U
0.00029 0.00017 0.00015 7.2E-05 7.7E-05 0.00015 7.3E-05 5.2E-05 
        
0.00017 9.2E-05 6.5E-05 3.5E-05 3.5E-05 7.3E-05 3.1E-05 2.4E-05 
1.3E-05 U 7.4E-06 U 7.1E-06 U 7.4E-06 U 9.9E-06 U 8.4E-06 U 8.2E-06 U 5.9E-06 U
        
8.2E-05 3.7E-05 9.7E-06 1.5E-06 U 1.9E-06 U 2.8E-06 U 2E-06 U 1.7E-06 U
2E-06 U 2.9E-06 U 3.4E-06 U 2.1E-06 U 2.5E-06 U 4.1E-06 U 3E-06 U 2.4E-06 U
2.1E-06 U 2.7E-06 U 3.1E-06 U 1.8E-06 U 2.5E-06 U 3.8E-06 U 2.7E-06 U 2.3E-06 U
3.1E-05 1.7E-05 2.7E-06 U 1.6E-06 U 2E-06 U 3.3E-06 U 2.4E-06 U 2E-06 U
1.3E-06 U 1.9E-06 U 2.3E-06 U 1.2E-06 U 1.4E-06 U 2.6E-06 U 2E-06 U 1.5E-06 U
0.0014 0.00053 0.00046 0.00019 0.00018 0.00053 0.00017 0.00012 
0.00067 0.00031 7.9E-05 1.5E-05 2.4E-05 6.9E-05 2.2E-06 U 1.8E-06 U
6.6E-05 2.8E-05 1.7E-05 ZJ 6.8E-06 8.3E-06 2.1E-05 8.1E-06 4.4E-06 
        
0.00021 0.00036 J 0.00015 J 0.00016 8.9E-05 J 0.00014 J 0.00011 J 9.5E-05 J
1.4E-06 U 1.9E-06 U 2.3E-06 U 1.3E-06 U 1.4E-06 U 2.6E-06 U 2E-06 U 1.6E-06 U
        
1.1E-06 U 1.6E-06 U 2E-06 U 1.1E-06 U 1.1E-06 U 2.3E-06 U 1.7E-06 U 1.4E-06 U
0.0098 0.0038 0.0049 0.0018 0.0017 0.0042 0.0017 0.0013 
0.00035 0.00014 9.1E-05 3.9E-05 4.8E-05 0.00011 3.8E-05 2.5E-05 
7.2E-05 6E-05 2E-05 9.5E-06 1.3E-05 2.9E-05 1.1E-05 5.3E-06 ZJ
0.00091 0.00044 0.00049 0.00021 0.00018 0.00044 0.00019 0.00013 
        
0.00076 0.00036 0.00047 0.00017 0.00017 0.00039 0.00016 0.00012 
2.9E-06 U 3.3E-06 U 4.2E-06 U 1.6E-06 U 2.5E-06 U 2.5E-06 U 2.9E-06 U 2.4E-06 U
1.1E-05 3.7E-05 5.4E-06 1.5E-06 U 1.7E-06 U 3E-06 U 3.5E-06 U 2.3E-06 U
1.3E-06 U 1.9E-06 U 2.2E-06 U 1.5E-06 U 1.6E-06 U 2.7E-06 U 1.9E-06 U 1.6E-06 U
1.3E-06 U 1.8E-06 U 2.1E-06 U 1.3E-06 U 1.6E-06 U 2.6E-06 U 1.9E-06 U 1.5E-06 U
2.6E-05 2E-05 ZJ 9.9E-06 ZJ 3.7E-06 2.9E-06 U 1.3E-05 3.3E-06 U 2.7E-06 U
        
2.5E-05 1E-05 1.8E-06 U 1.2E-06 U 1.4E-06 U 2.2E-06 U 1.6E-06 U 1.3E-06 U
1.4E-06 U 1.9E-06 U 2.2E-06 U 1.4E-06 U 1.7E-06 U 2.7E-06 U 2E-06 U 1.6E-06 U
        
0.00033 0.00017 0.00021 9.6E-05 7.5E-05 0.00017 8.3E-05 6.2E-05 
        
4E-06 U 3.8E-06 UJ 5.7E-06 UJ 2.3E-06 U 3.3E-06 U 2.8E-06 UJ 5.2E-06 UJ 3.2E-06 UJ
2.9E-05 8.4E-05 7.6E-06 1.2E-06 U 1.4E-06 U 2.4E-06 U 3.9E-06 3.2E-06 ZJ
0.0014 0.00028 0.00032 0.00011 0.00015 0.00037 0.00012 5.7E-05 
0.0007 0.00016 0.00024 8.1E-05 7.5E-05 0.00019 7.9E-05 4.3E-05 
0.00038 7.3E-05 7E-05 3E-05 3.7E-05 0.00011 3.5E-05 1.3E-05 
        
7.8E-05 4.7E-05 9.4E-06 1.9E-06 U 2.6E-06 U 3.4E-06 U 3.4E-06 U 2.6E-06 U
0.00013 3.2E-05 3.5E-05 1.2E-05 1.1E-05 3.7E-05 1.3E-05 2.8E-06 U
2.2E-05 J 7.7E-06 2.1E-06 U 1.2E-06 U 1.6E-06 UJ 2.6E-06 U 2.3E-06 U 1.8E-06 U
0.00021 0.00012 4.8E-05 2.1E-06 U 1.3E-05 3.6E-05 1.5E-05 1.1E-05 
0.00074 J 0.00019 0.00012 7.5E-05 8.1E-05 J 0.0002 6E-05 3E-05 ZJ
2.8E-05 J 1.6E-05 1.9E-06 U 1E-06 U 1.5E-06 UJ 2.4E-06 U 2.1E-06 U 1.6E-06 U
6E-05 0.00014 2.3E-06 U 1.1E-06 U 1.3E-06 U 2.2E-06 U 2.6E-06 U 1.7E-06 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR3 LPR3 LPR5 LPR6 LPR6 LPR6 LPR7 LPR7

LPR3-CSMT-COMP25 LPR3-CSMT-COMP29 LPR5-CSMT-COMP36 LPR6-CSMT-COMP39 LPR6-CSMT-COMP40 LPR6-CSMT-COMP43 LPR7-CSMT-COMP47 LPR7-CSMT-COMP51
8/12/2009 8/15/2009 8/20/2009 9/17/2009 8/27/2009 8/27/2009 8/26/2009 8/27/2009

N N N N N N N N

0.009 0.002 0.003 0.00087 0.00098 0.0027 0.00097 0.00048 
2.1E-05 3.3E-06 U 7.4E-06 ZJ 2.1E-06 U 3E-06 U 8.6E-06 3.6E-06 U 2.7E-06 U
2.6E-05 4.2E-06 ZJ 3.5E-06 U 3.1E-06 2.7E-06 U 6.3E-06 3.3E-06 U 2.5E-06 U
0.0017 0.0004 0.00061 0.00018 0.00022 0.00055 0.00022 0.00011 
1.2E-05 J 5.5E-06 ZJ 2.8E-06 1.1E-06 U 1.5E-06 UJ 4.2E-06 ZJ 2.3E-06 U 1.7E-06 U
3.4E-06 U 3.8E-06 U 4.3E-06 U 2.5E-06 U 3.2E-06 U 4.1E-06 U 4.1E-06 U 3.1E-06 U
1.3E-06 UJ 1.7E-06 U 1.9E-06 U 1E-06 U 1.5E-06 UJ 2.3E-06 U 2.1E-06 U 1.6E-06 U
0.0037 0.00091 0.00085 0.0003 0.00034 0.0011 0.00037 0.00016 
1.7E-05 J 1.2E-05 4.3E-06 1.2E-06 U 1.6E-06 UJ 5.2E-06 2.6E-06 U 2E-06 U
9.3E-05 2.6E-05 4E-05 1.1E-05 1.1E-05 3.1E-05 8.2E-06 ZJ 2.4E-06 U
8.3E-06 2E-05 3.5E-06 U 1.7E-06 U 1.9E-06 U 3.4E-06 U 4.1E-06 U 2.7E-06 U
0.00056 0.00013 0.00019 6.5E-05 6E-05 0.00017 5.3E-05 3E-05 
0.00012 2.4E-05 3.6E-05 1.2E-05 1.3E-05 3.4E-05 1.3E-05 7E-06 
2.5E-06 U 2.5E-06 U 2.9E-06 U 1.6E-06 U 2.4E-06 U 2.8E-06 U 2.8E-06 U 2.1E-06 U
        
0.00081 0.00014 0.00019 6.7E-05 7.9E-05 0.00023 7.9E-05 3.2E-05 
0.00028 4.7E-05 5.8E-05 2.4E-05 2.4E-05 7.2E-05 3.5E-05 1.1E-05 
0.00084 0.00014 0.00023 8E-05 7.2E-05 0.00022 5.6E-05 3.1E-05 
6.8E-05 1.4E-05 2E-05 6.2E-06 4.6E-06 1.6E-05 5.5E-06 ZJ 1.8E-06 U
0.0013 0.0003 0.00029 0.00012 0.00011 0.00036 9.7E-05 5.4E-05 
        
9.4E-07 U 1.8E-06 U 1.9E-06 U 6.5E-07 U 8.9E-07 U 2E-06 U 1.9E-06 U 1.5E-06 U
0.004 0.0054 0.002 0.0013 0.0013 0.0021 0.0014 0.0011 
1.6E-06 U 2.5E-06 U 2.5E-06 U 1.4E-06 U 1.6E-06 U 3.4E-06 U 2.6E-06 U 2.4E-06 U
0.00021 5.1E-05 5.8E-05 2.2E-05 1.5E-05 5.2E-05 1.9E-05 1.1E-05 
0.00039 0.00014 0.00012 5.8E-05 4.8E-05 0.00012 4.9E-05 3.3E-05 
0.00088 0.00015 0.00018 9.2E-05 9.7E-05 0.00025 8.1E-05 5.9E-05 
1.6E-06 U 2.3E-06 U 2.3E-06 U 1.2E-06 U 1.6E-06 U 3.1E-06 U 2.4E-06 U 2.2E-06 U
2.3E-05 4.5E-06 U 4E-06 U 2.2E-06 U 2.4E-06 U 4.5E-06 U 4.1E-06 U 3.1E-06 U
0.00023 7E-05 7.1E-05 4.4E-05 3.5E-05 9.4E-05 5.5E-05 2.1E-05 
4.4E-05 1.2E-05 ZJ 2E-05 1.1E-05 8E-06 1.4E-05 9.9E-06 U 8.7E-06 U
0.00012 5.7E-05 7.4E-05 4E-05 3E-05 5.1E-05 3E-05 ZJ 2.1E-05 
4.9E-05 9.4E-05 7.6E-06 ZJ 1.1E-05 1.5E-06 U 3.3E-06 U 3.1E-06 U 3.8E-06 J
3.9E-05 0.00012 8.1E-06 4.2E-06 1.3E-06 U 4.4E-06 4.5E-06 4.5E-06 
2E-06 U 4.4E-06 U 3.2E-06 U 1.3E-06 U 1.7E-06 U 3.6E-06 U 3.4E-06 U 2.9E-06 U
1.1E-06 U 1.5E-06 U 1.9E-06 U 9.2E-07 U 1.1E-06 U 1.9E-06 U 2.2E-06 U 1.5E-06 U
2.2E-05 5.3E-05 3.4E-06 9.6E-07 U 1.2E-06 U 2.6E-06 U 2.5E-06 U 2.1E-06 U
3.9E-05 7.6E-05 5.9E-06 3.2E-06 J 1.4E-06 U 4E-06 2.8E-06 U 2.4E-06 U
7.6E-06 2.3E-05 2.5E-06 ZJ 9.5E-07 U 1.1E-06 U 2E-06 U 2.3E-06 U 1.6E-06 U
        
        
1.1E-06 U 2.2E-06 U 2.2E-06 U 7.9E-07 U 1.1E-06 U 2.4E-06 U 2.3E-06 U 1.8E-06 U
        
0.00014 0.0003 2.3E-05 1.2E-05 1.2E-05 1.4E-05 1E-05 8.2E-06 
3.6E-05 9.3E-05 8.1E-06 4.2E-06 3.2E-06 3.1E-06 2.3E-06 ZJ 3.7E-06 
        
1.8E-06 U 5.8E-06 2.9E-06 U 1.2E-06 U 1.5E-06 U 3.2E-06 U 3.1E-06 U 2.6E-06 U
1.9E-06 U 5.3E-06 2.7E-06 U 1.2E-06 U 1.5E-06 U 3E-06 U 2.8E-06 U 2.4E-06 U
1.4E-06 U 3.4E-06 U 2.5E-06 U 1.1E-06 U 1.2E-06 U 2.8E-06 U 2.6E-06 U 2.2E-06 U
0.00056 J 0.00074 0.00029 0.00028 J 0.00017 J 0.00026 0.00021 0.00023 
1.9E-06 U 4E-06 U 2.9E-06 U 1.3E-06 U 1.6E-06 U 3.2E-06 U 3.1E-06 U 2.6E-06 U
1.7E-06 U 6.8E-06 2.8E-06 U 1.2E-06 U 1.4E-06 U 3.1E-06 U 3E-06 U 2.5E-06 U
1.1E-05 J 2.6E-05 J 1.6E-05 UJ 4.6E-06 J 9.6E-06 U 1.5E-05 UJ 1.5E-05 UJ 1.2E-05 UJ
0.0001 0.00025 1.9E-05 ZJ 6.7E-06 4.9E-06 7.1E-06 3.3E-06 U 9.1E-06 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR3 LPR3 LPR5 LPR6 LPR6 LPR6 LPR7 LPR7

LPR3-CSMT-COMP25 LPR3-CSMT-COMP29 LPR5-CSMT-COMP36 LPR6-CSMT-COMP39 LPR6-CSMT-COMP40 LPR6-CSMT-COMP43 LPR7-CSMT-COMP47 LPR7-CSMT-COMP51
8/12/2009 8/15/2009 8/20/2009 9/17/2009 8/27/2009 8/27/2009 8/26/2009 8/27/2009

N N N N N N N N

1.6E-06 U 4.7E-06 U 3.9E-06 U 1.6E-06 U 1.4E-06 U 4.5E-06 U 3.9E-06 U 3.3E-06 U
5.8E-05 0.0001 1.1E-05 1.6E-06 U 2.8E-06 4.6E-06 U 3.9E-06 U 5E-06 
1.2E-05 2.3E-05 4.3E-06 U 1.8E-06 U 1.6E-06 U 5E-06 U 4.3E-06 U 3.7E-06 U
0.0041 0.0038 0.0021 0.0008 0.0008 0.0019 0.00093 0.00058 
1.4E-06 U 1.8E-05 3.9E-06 U 1.5E-06 U 1.3E-06 U 4.5E-06 U 3.8E-06 U 3.3E-06 U
4.2E-06 1.7E-05 4.2E-06 U 1.6E-06 U 1.4E-06 U 4.8E-06 U 4.1E-06 U 3.6E-06 U
        
2.7E-05 6E-05 5E-06 1.4E-06 U 1.3E-06 ZJ 3.9E-06 U 3.4E-06 U 2.9E-06 U
0.00013 0.00028 2.5E-05 1.3E-06 U 1.1E-06 U 3.9E-06 U 3.3E-06 U 2.8E-06 U
1.3E-05 U 8.4E-06 U 8.1E-06 U 7.9E-06 U 1.1E-05 U 9.5E-06 U 9.3E-06 U 6.7E-06 U
4.1E-05 8.4E-05 6.8E-06 ZJ 1.5E-06 U 1.4E-06 U 4.6E-06 U 3.9E-06 U 3.4E-06 U
6E-05 9.9E-05 5.3E-06 1.5E-06 U 1.4E-06 U 4.4E-06 U 3.8E-06 U 3.3E-06 U
0.00016 0.00034 3.4E-06 U 1.3E-06 U 1.1E-06 U 3.9E-06 U 3.3E-06 U 2.9E-06 U
        
3.4E-06 5.8E-06 2.2E-06 U 9.5E-07 U 1.2E-06 U 2.3E-06 U 2.2E-06 U 1.5E-06 U
3.5E-06 U 4.7E-06 U 3.8E-06 U 1.5E-06 U 2.1E-06 U 4.9E-06 U 3.7E-06 U 3.3E-06 U
5.3E-05 0.00012 9.4E-06 1.4E-06 U 1.9E-06 U 4.5E-06 U 3.5E-06 U 3.1E-06 U
3.7E-06 U 5.2E-06 U 4.2E-06 U 1.6E-06 U 2.2E-06 U 5.4E-06 U 4.1E-06 U 3.7E-06 U
3.2E-06 U 4.7E-06 U 3.8E-06 U 1.4E-06 U 1.9E-06 U 4.9E-06 U 3.8E-06 U 3.4E-06 U
0.0002 0.00026 0.00012 5.5E-05 5.3E-05 0.00011 6E-05 4E-05 
1.3E-05 U 1.2E-05 7.8E-06 U 7.8E-06 U 1E-05 U 9.1E-06 U 9E-06 U 6.4E-06 U
0.001 0.0012 0.00067 0.00031 0.00036 0.00062 0.00038 0.00027 
0.0025 0.003 0.0013 0.00061 0.00071 0.0013 0.00072 0.0005 
        
4.8E-05 6.3E-05 1.6E-05 1.5E-06 U 5.7E-06 1E-05 7.6E-06 4.2E-06 
0.00012 0.00021 2.5E-05 6.9E-06 6.2E-06 8.4E-06 6.9E-06 4.8E-06 
        
0.0034 0.0042 0.0021 0.001 0.001 0.0022 0.0012 0.00087 
2.8E-06 U 2.1E-05 3.4E-06 U 1.3E-06 U 1.7E-06 U 4.4E-06 U 3.3E-06 U 3E-06 U
2.8E-05 3E-05 9.2E-06 ZJ 3.4E-06 ZJ 2.1E-06 U 9.4E-06 4.4E-06 ZJ 3.6E-06 U
        
1.3E-05 U 7.9E-06 U 7.5E-06 U 7.5E-06 U 9.9E-06 U 8.8E-06 U 8.7E-06 U 6.2E-06 U
        
        
8.3E-06 1.5E-05 3.7E-06 U 1.4E-06 U 1.8E-06 U 4.7E-06 U 3.6E-06 U 3.3E-06 U
9.9E-07 U 7.4E-06 3E-06 U 1.1E-06 U 9E-07 U 3.5E-06 U 3E-06 U 2.6E-06 U
        
        
        
0.00031 0.00033 0.00015 0.00011 7.4E-05 0.00013 8.7E-05 9.4E-05 
3.4E-06 U 4.3E-06 U 3.5E-06 U 1.5E-06 U 2E-06 U 4.5E-06 U 3.4E-06 U 3.1E-06 U
1.4E-05 9.2E-06 3.1E-06 U 1.3E-06 U 2.3E-06 4E-06 U 3E-06 U 2.7E-06 U
1.2E-05 J 5.2E-05 5.8E-06 J 3.4E-06 J 1.1E-05 U 3.5E-06 J 4.2E-06 J 4.4E-06 J
3.4E-06 U 4.6E-06 U 3.7E-06 U 1.5E-06 U 2E-06 U 4.7E-06 U 3.6E-06 U 3.3E-06 U
1.8E-05 1.2E-05 7.4E-06 6.8E-06 4.8E-06 7.7E-06 3.9E-06 U 4.5E-06 
1.8E-05 2.2E-05 3.2E-06 U 2.1E-06 U 2.6E-06 U 4.2E-06 U 3.6E-06 U 2.4E-06 U
2.7E-06 U 5.8E-06 U 3.5E-06 U 1.9E-06 U 2.6E-06 U 4.6E-06 U 3.9E-06 U 2.5E-06 U
3.9E-05 5.7E-05 8.5E-06 2E-06 U 2.6E-06 U 4.4E-06 U 3.8E-06 U 2.5E-06 U
0.0011 0.0011 0.00056 0.00026 0.00033 0.00057 0.00034 0.00028 
0.00068 0.00045 0.00018 7.8E-05 9.6E-05 0.00018 8.4E-05 5.5E-05 
        
3E-06 U 7.3E-06 U 4.4E-06 U 2.2E-06 U 2.9E-06 U 5.8E-06 U 4.9E-06 U 3.2E-06 U
2.6E-06 U 5.5E-06 U 3.4E-06 U 2E-06 U 2.5E-06 U 4.4E-06 U 3.7E-06 U 2.4E-06 U
1.3E-05 U 8.1E-06 U 7.7E-06 U 7.7E-06 U 1E-05 U 9.1E-06 U 8.9E-06 U 6.4E-06 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR3 LPR3 LPR5 LPR6 LPR6 LPR6 LPR7 LPR7

LPR3-CSMT-COMP25 LPR3-CSMT-COMP29 LPR5-CSMT-COMP36 LPR6-CSMT-COMP39 LPR6-CSMT-COMP40 LPR6-CSMT-COMP43 LPR7-CSMT-COMP47 LPR7-CSMT-COMP51
8/12/2009 8/15/2009 8/20/2009 9/17/2009 8/27/2009 8/27/2009 8/26/2009 8/27/2009

N N N N N N N N

0.00066 0.00046 7.4E-05 1.7E-05 2.4E-05 4.9E-05 3E-05 2E-06 U
8.6E-05 6.7E-05 8.2E-06 2.1E-06 U 2.7E-06 U 4.1E-06 U 5.5E-06 2.3E-06 U
0.0001 8.3E-05 8.2E-06 ZJ 1.9E-06 U 2.5E-06 U 5.4E-06 ZJ 3.5E-06 U 2.3E-06 U
0.00076 0.00037 0.00022 7.4E-05 0.0001 0.00021 8.8E-05 5.1E-05 
1.8E-05 2.7E-05 4.1E-06 U 2.2E-06 U 3E-06 U 5.3E-06 U 4.5E-06 U 3E-06 U
0.00018 0.00018 3E-06 U 1.7E-06 U 2.2E-06 U 3.9E-06 U 3.3E-06 U 2.2E-06 U
1.3E-06 U 1.5E-06 U 2E-06 U 1.1E-06 U 1.3E-06 U 2.2E-06 U 1.8E-06 U 1.3E-06 U
        
2.8E-06 U 5.1E-06 U 3.1E-06 U 2E-06 U 2.7E-06 U 4E-06 U 3.4E-06 U 2.3E-06 U
0.0042 0.003 0.0017 0.00081 0.00097 0.0017 0.00087 0.00064 
8.7E-05 5.5E-05 6.5E-05 4.4E-05 3E-05 4.9E-05 3.4E-05 2.3E-05 
0.0818 0.0505 0.0341 0.0153 0.0154 0.0329 0.0156 0.0113 
0.0718 0.043 0.0285 0.012 0.0126 0.0277 0.0127 0.00895 
0.0582 0.0337 0.0258 0.0115 0.0114 0.0246 0.0117 0.00851 
1.53E-06 1.65E-06 9.72E-07 4.98E-07 5E-07 8.38E-07 5.42E-07 5.38E-07 

1.7E-06 2.2E-06 U 2.3E-06 U 6.9E-07 U 9.4E-07 U 2.4E-06 U 2.4E-06 U 1.7E-06 U
0.00025 J 0.00051 J 0.00017 J 0.00018 J 9.6E-05 J 0.00015 J 0.00012 J 0.00011 J
0.005 J 0.0072 0.0024 ZJ 0.0016 J 0.0015 J 0.0024 0.0017 ZJ 0.0013 ZJ
0.012 0.015 0.0067 ZJ 0.003 ZJ 0.0031 ZJ 0.0064 ZJ 0.0034 ZJ 0.0024 
0.017 0.013 ZJ 0.0077 ZJ 0.0042 0.0041 0.0074 ZJ 0.0041 0.0032 
0.023 0.0097 ZJ 0.01 ZJ 0.0041 0.0042 0.0097 J 0.0039 J 0.0031 ZJ
0.019 J 0.0044 ZJ 0.0056 ZJ 0.0018 0.002 J 0.0055 ZJ 0.002 ZJ 0.00094 ZJ
0.0048 0.00098 0.0012 0.00047 0.00045 0.0013 0.00042 ZJ 0.00023 
0.0004 0.00014 ZJ 0.00017 9.4E-05 7.3E-05 0.00016 8.5E-05 ZJ 4.2E-05 

0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.007 U 0.008 U
0.065 0.034 0.013 0.013 0.016 0.037 0.007 U 0.018 
0.036 0.008 U 0.008 U 0.008 U 0.008 U 0.011 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.008 U 0.007 U 0.008 U

7.1E-07 J 4.2E-07 ZJ 1.5E-07 U 3.1E-07 J 2.6E-07 U 3.6E-07 ZJ 2.4E-07 U 1.8E-07 U
1.1E-06 J 8.2E-07 J 2.1E-07 ZJ 2.9E-07 J 1.9E-07 U 3.3E-07 J 1.9E-07 J 1.8E-07 ZJ
3.2E-07 U 2.2E-07 U 1.6E-07 U 2.1E-07 U 2.5E-07 U 9.7E-08 U 1.8E-07 U 1.6E-07 U
1.6E-07 U 2.5E-07 U 1.5E-07 U 1.9E-07 U 1.9E-07 U 1.1E-07 U 1.9E-07 U 1.9E-07 U
1.2E-06 ZJ 1.8E-06 J 1.4E-07 ZJ 1.3E-07 UJ 1.5E-07 UJ 2.6E-07 J 1.3E-07 U 1.3E-07 U
2.6E-07 ZJ 2.8E-07 U 1.7E-07 U 1.9E-07 U 1.8E-07 U 1.3E-07 U 2.1E-07 U 2E-07 U
3.8E-07 ZJ 2.9E-07 ZJ 9.8E-08 U 1.2E-07 UJ 1.4E-07 UJ 1.3E-07 J 1.2E-07 U 1.1E-07 U
1.9E-07 ZJ 2.9E-07 U 1.7E-07 U 1.9E-07 U 2.1E-07 U 1.3E-07 U 2.2E-07 U 2E-07 U
1.8E-07 UJ 1.9E-07 U 1.4E-07 U 1.8E-07 U 1.9E-07 UJ 1.1E-07 U 1.7E-07 U 1.4E-07 U
3.4E-07 J 3.6E-07 ZJ 9.9E-08 U 8.9E-08 UJ 1.1E-07 UJ 1.1E-07 ZJ 1.2E-07 U 9.3E-08 U
2.3E-07 J 2.8E-07 U 1.5E-07 U 1.4E-07 U 2.1E-07 U 1.6E-07 J 2E-07 U 1.7E-07 U
1.3E-07 U 1.3E-07 U 9E-08 U 1.3E-07 U 1.5E-07 U 8.2E-08 U 1.2E-07 U 9.8E-08 U
8.3E-07 J 1.2E-06 J 9.5E-08 U 8.4E-08 U 1.2E-07 U 3.3E-07 J 1.1E-07 U 8.5E-08 U
1.5E-05 1.2E-05 5.4E-06 1.6E-06 3.2E-06 8.1E-06 1.8E-06 8.2E-07 ZJ
1.3E-06 J 1.6E-06 5.4E-07 ZJ 5.4E-07 ZJ 3.3E-07 J 4.1E-07 ZJ 3.6E-07 ZJ 4.6E-07 J
2.3E-06 J 1.5E-06 J 1.5E-06 J 1.2E-06 J 1.1E-06 ZJ 2.1E-06 J 1.3E-06 J 1.4E-06 J
3.6E-07 U 5E-07 U 2.5E-07 U 3.5E-07 U 4.3E-07 U 2.1E-07 U 3.5E-07 U 2.8E-07 U
1.58E-05 1.28E-05 5.47E-06 1.66E-06 3.23E-06 8.45E-06 1.84E-06 8.68E-07 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT CS-MT
LPR3 LPR3 LPR5 LPR6 LPR6 LPR6 LPR7 LPR7

LPR3-CSMT-COMP25 LPR3-CSMT-COMP29 LPR5-CSMT-COMP36 LPR6-CSMT-COMP39 LPR6-CSMT-COMP40 LPR6-CSMT-COMP43 LPR7-CSMT-COMP47 LPR7-CSMT-COMP51
8/12/2009 8/15/2009 8/20/2009 9/17/2009 8/27/2009 8/27/2009 8/26/2009 8/27/2009

N N N N N N N N

1.6E-06 4.2E-07 ZJ 1.5E-07 U 5.8E-07 ZJ 2.6E-07 U 8.3E-07 ZJ 2.4E-07 U 3.7E-07 ZJ
1.1E-06 8.2E-07 2.1E-07 ZJ 2.9E-07 2.2E-07 U 3.3E-07 1.9E-07 1.8E-07 ZJ
1.2E-06 ZJ 7.9E-07 ZJ 1.6E-07 U 1.9E-07 U 1.9E-07 U 1.2E-07 U 2.1E-07 U 2E-07 U
4.4E-06 ZJ 4.4E-06 ZJ 8.3E-07 ZJ 6.4E-07 ZJ 7.5E-07 ZJ 1.3E-06 ZJ 5.1E-07 ZJ 8.2E-07 ZJ
1.1E-06 ZJ 6.3E-07 ZJ 1.5E-07 U 1.4E-07 U 2.1E-07 U 4.2E-07 ZJ 2E-07 U 1.7E-07 U
1.1E-05 ZJ 1.5E-05 ZJ 3.1E-06 ZJ 2.9E-06 ZJ 2.2E-06 ZJ 2.8E-06 ZJ 2.1E-06 ZJ 2.3E-06 ZJ
1.9E-05 1.9E-05 ZJ 6.5E-06 ZJ 2.7E-06 ZJ 3.6E-06 8.8E-06 ZJ 2.6E-06 ZJ 1.8E-06 ZJ
1.4E-05 ZJ 2.2E-05 ZJ 4.1E-06 ZJ 3.3E-06 ZJ 2E-06 ZJ 3.1E-06 ZJ 2.6E-06 ZJ 3.5E-06 ZJ
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
CS-MT CS-MT CS-MT CS-MT CS-MH CS-MH CS-MH
LPR7 LPR8 LPR8 LPR8 LPR1 LPR1 LPR1

LPR7-CSMT-COMP52 LPR8-CSMT-COMP59 LPR8-CSMT-COMP60 LPR8-CSMT-COMP62 LPR1-CSMH-COMP01 LPR1-CSMH-COMP02 LPR1-CSMH-COMP03
8/28/2009 9/9/2009 9/9/2009 9/10/2009 9/1/2009 9/2/2009 9/2/2009

N N N N N N N

0.00099 U 0.001 U 0.00097 U 0.00099 U 0.00074 J 0.0011 J 0.0009 J
0.00099 U 0.001 U 0.00097 U 0.00099 U 0.0002 J 0.00097 UJ 0.0014 J
0.00099 U 0.001 U 0.00097 U 0.00099 U 0.00093 U 0.00097 U 0.00098 U
0.00028 J 0.001 UJ 0.00097 UJ 0.00099 UJ 0.0018 J 0.0022 J 0.0011 J

0.0013 U 0.00083 UJ 0.0014 UJ 0.0011 UJ 0.002 U 0.003 U 0.002 U
0.0014 UJ 0.00067 UJ 0.00089 UJ 0.0008 UJ 0.002 UJ 0.002 UJ 0.002 UJ
0.0013 UJ 0.0011 UJ 0.0016 UJ 0.00079 UJ 0.002 UJ 0.002 UJ 0.002 UJ
0.0026 U 0.0063 0.004 0.0054 0.018 0.018 0.018 
0.0057 0.019 0.011 0.012 0.049 0.05 0.053 
0.0011 U 0.00088 UJ 0.0013 UJ 0.00064 UJ 0.002 0.002 0.002 
3.8E-05 U 1E-05 U 2.9E-05 U 1.8E-05 U 7E-05 U 3E-05 U 5E-05 U
0.00019 U 2.4E-05 U 5.6E-05 U 3.8E-05 U 0.0001 U 0.0003 U 9E-05 U
0.00031 U 4E-05 U 9.3E-05 U 6.3E-05 U 0.0002 J 0.0003 U 0.0001 U
0.00059 J 0.00088 J 0.00065 J 0.00069 J 0.005 0.003 0.003 
0.00091 J 0.001 J 0.00086 J 0.001 J 0.01 0.007 0.006 
0.00031 U 3.6E-05 U 8.3E-05 U 5.7E-05 U 0.0002 U 0.0003 U 0.0001 U
0.0017 0.0022 0.0036 0.0022 0.007 0.006 0.008 
0.0014 U 0.00083 U 0.001 U 0.00093 U 0.003 U 0.004 U 0.003 U
0.0025 U 0.0014 U 0.0019 U 0.0017 U 0.005 U 0.008 U 0.005 U
3.5E-05 U 0.0007 U 0.00052 U 0.00074 U 4E-05 J 0.0003 U 0.0001 U
0.00035 U 0.00027 U 0.00056 U 0.00018 J 0.0005 U 0.0005 U 0.0006 U
0.0035 U 5.2E-05 J 0.00097 U 0.00062 U 0.007 U 0.007 U 0.009 U
0.0006 U 0.00017 U 0.00032 U 0.00027 U 0.0005 U 0.0008 U 0.0006 U
0.00058 U 7.3E-05 U 0.00017 U 0.00011 U 0.0002 U 0.0004 U 0.0002 U
6.6E-05 J 7.7E-05 J 0.00012 U 0.0001 J 0.0008 J 0.0004 J 0.0005 J
2.3E-05 UJ 2E-05 UJ 2.3E-05 UJ 4.7E-06 J 5E-05 UJ 5E-05 UJ 2E-05 UJ
0.0011 J 0.00096 J 0.0014 0.00097 J 0.005 0.005 0.006 
9.8E-06 U 0.00021 J 0.00017 J 0.00023 J 0.003 0.003 0.002 
0.0016 U 9.2E-05 U 0.0002 U 0.00028 U 0.0004 U 0.0008 U 0.0006 U
0.0037 J 0.0043 J 0.007 J 0.0048 J 0.019 J 0.019 J 0.022 J
0.0057 0.0253 0.015 0.0174 0.069 0.07 0.073 
0.00018 U 7.7E-05 J 6.7E-05 U 0.00011 J 0.0008 J 0.001 U 0.001 U

0.009 U 0.01 U 0.009 U 0.009 U 0.018 0.04 0.027 
0.21 0.14 0.13 0.14 1.18 1.26 1.37 
0.072 0.19 0.15 0.1 0.2 0.19 0.24 
0.067 0.17 0.14 0.088 0.18 0.18 0.23 
0.005 0.02 0.01 0.012 0.02 0.01 0.01 
1640 2210 1270 1820 2270 2190 2630 
2.6 2.5 3.3 0.89 1.4 J 0.13 J 0.09 J
15.1 17.1 18.8 14.4 17.7 17.1 20.3 
22.3 19.3 21.3 10.6 24.1 16.2 16.5 
330 405 368 301 514 442 527 
1780 2410 2450 1670 2750 2820 2920 
4380 3170 3050 4290 3660 3470 3290 
0.013 UJ 0.017 UJ 0.017 UJ 0.013 UJ 0.019 UJ 0.018 UJ 0.31 J
0.025 J 0.015 J 0.033 J 0.015 J 0.048 0.032 J 0.017 J
30.4 39.3 41.5 28.6 44.6 44.2 43.5 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
CS-MT CS-MT CS-MT CS-MT CS-MH CS-MH CS-MH
LPR7 LPR8 LPR8 LPR8 LPR1 LPR1 LPR1

LPR7-CSMT-COMP52 LPR8-CSMT-COMP59 LPR8-CSMT-COMP60 LPR8-CSMT-COMP62 LPR1-CSMH-COMP01 LPR1-CSMH-COMP02 LPR1-CSMH-COMP03
8/28/2009 9/9/2009 9/9/2009 9/10/2009 9/1/2009 9/2/2009 9/2/2009

N N N N N N N

3.6 2.7 1.9 2.7 4.9 7.2 6.5 
0.014 0.0038 U 0.0039 U 0.0028 U 0.028 J 0.019 J 0.06 J
0.21 0.14 0.13 0.14 1.2 J 1.3 J 1.4 J
1.7 J 2.1 J 1.2 J 1.6 J 0.37 0.49 0.7 
0.00093 J 0.00077 UJ 0.00077 UJ 0.00056 UJ 0.00084 U 0.00081 U 0.00083 U
0.034 0.026 0.026 0.034 0.093 0.1 0.07 
0.037 0.029 0.038 0.018 0.06 0.041 0.037 

0.05 0.027 0.019 0.03 0.11 0.06 0.059 
5.5 J 8.5 J 5.1 J 4.2 J 1.8 J 3.1 J 3.4 J
0.43 1.2 1.4 0.4 0.8 0.0041 U 0.0042 U
0.13 0.1 0.12 0.1 0.56 J 0.61 J 0.67 J
0.0054 0.00038 U 0.00039 U 0.00028 U 0.00042 U 0.00041 U 0.0025 J

0.21 0.59 J 0.51 J 0.38 J 0.83 J 0.74 J 1.2 J

0.0041 UJ 0.0034 UJ 0.0042 UJ 0.0072 UJ 0.0028 J 0.004 J 0.0024 J
0.0019 U 0.0016 UJ 0.0014 UJ 0.0016 UJ 0.0018 U 0.00072 U 0.0011 U
0.002 U 0.0031 UJ 0.0033 UJ 0.003 UJ 0.00081 J 0.00084 U 0.00074 U
0.0023 U 0.0045 UJ 0.0034 UJ 0.0039 UJ 0.0013 J 0.0023 J 0.0012 J
0.0041 UJ 0.0034 UJ 0.0042 UJ 0.0072 UJ 0.0024 J 0.004 J 0.0025 J
0.0013 UJ 0.0044 J 0.0032 UJ 0.0028 UJ 0.023 J 0.024 J 0.026 J
0.0023 UJ 0.0029 UJ 0.0031 UJ 0.003 UJ 0.0012 J 0.0011 J 0.0013 J
0.0016 U 0.0021 U 0.0014 U 0.0014 U 0.0015 J 0.0012 J 0.0011 J
0.00084 J 0.00078 U 0.00081 U 0.00074 J 0.0026 J 0.0012 J 0.00096 J
0.00071 U 0.0013 U 0.00086 U 0.0013 J 0.0028 J 0.0017 J 0.0009 J
0.00085 J 0.0009 J 0.00084 J 0.0025 J 0.0051 J 0.0038 J 0.0015 J
0.00083 U 0.00091 J 0.00057 J 0.002 J 0.0026 J 0.0017 J 0.0012 U
0.00044 U 0.0006 U 0.00042 U 0.00044 U 0.0021 J 0.0012 J 0.0011 J
0.0014 J 0.00037 UJ 0.00054 J 0.0006 J 0.0055 J 0.003 J 0.0015 J
0.0013 J 0.00075 U 0.00097 J 0.0018 J 0.0098 J 0.0052 J 0.0038 J
0.0075 UJ 0.0024 UJ 0.0018 UJ 0.0021 UJ 0.0058 UJ 0.0046 UJ 0.0032 UJ
0.00016 U 0.00013 U 8.1E-05 U 0.0001 U 0.00057 J 0.00061 J 0.00042 J
0.00086 UJ 0.00099 U 0.00089 U 0.00092 U 0.02 0.012 0.0076 J
0.0014 UJ 0.0023 UJ 0.0019 UJ 0.0022 UJ 0.0022 J 0.0033 J 0.0025 J
0.0021 U 0.001 U 0.0013 J 0.0016 U 0.00082 J 0.0013 U 0.0012 U
0.0033 UJ 0.0055 UJ 0.0054 UJ 0.005 UJ 0.0018 UJ 0.0021 UJ 0.002 UJ
0.00073 U 0.00085 U 0.00073 U 0.00073 U 0.00087 U 0.0006 J 0.00044 J
0.0013 UJ 0.0019 J 0.0019 J 0.0027 J 0.0004 U 0.00054 U 0.00053 U
0.0007 UJ 0.00082 U 0.00075 U 0.013 J 0.022 0.012 0.0094 J
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.006 J 0.002 J 0.001 J
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0008 J 0.0008 J 0.0005 J
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 J 0.0008 J 0.0008 J
0.001 UJ 0.0005 J 0.0009 UJ 0.0009 UJ 0.006 J 0.002 J 0.001 J
0.0008 J 0.001 J 0.0007 J 0.0008 J 0.018 J 0.007 J 0.005 J
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.003 J 0.0009 J 0.0009 UJ
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.002 J 0.001 J 0.0009 J
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.002 J 0.0009 J 0.0009 UJ
0.0007 J 0.001 J 0.001 J 0.0006 J 0.004 J 0.004 J 0.004 J
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.006 J 0.003 J 0.003 J
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0008 UJ 0.0009 UJ
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.004 J 0.002 J 0.002 J
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.004 J 0.003 J 0.0009 UJ
0.001 J 0.001 J 0.001 J 0.0009 J 0.003 J 0.003 J 0.003 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
CS-MT CS-MT CS-MT CS-MT CS-MH CS-MH CS-MH
LPR7 LPR8 LPR8 LPR8 LPR1 LPR1 LPR1

LPR7-CSMT-COMP52 LPR8-CSMT-COMP59 LPR8-CSMT-COMP60 LPR8-CSMT-COMP62 LPR1-CSMH-COMP01 LPR1-CSMH-COMP02 LPR1-CSMH-COMP03
8/28/2009 9/9/2009 9/9/2009 9/10/2009 9/1/2009 9/2/2009 9/2/2009

N N N N N N N

0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.008 J 0.004 J 0.005 J
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0008 UJ 0.0009 UJ
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.005 J 0.003 J 0.003 J
0.001 UJ 0.001 J 0.0009 J 0.0007 J 0.003 J 0.002 J 0.002 J
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.005 J 0.003 J 0.003 J

4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 UJ 1.9 UJ 1.9 UJ
 R  R  R  R  R  R  R
4 U 3.7 U 3.6 U 3.9 U 1.8 UJ 1.9 UJ 1.9 UJ
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 UJ 1.9 UJ 1.9 UJ
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 UJ 3.6 UJ 3.9 UJ 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 UJ 1.9 UJ 1.9 UJ
 R  R  R  R  R  R  R
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 UJ 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 UJ 1.9 UJ 1.9 UJ
 R  R  R  R 3.7 UJ 3.9 UJ 3.7 UJ
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
 R  R  R  R  R  R  R
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 UJ 1.9 UJ 1.9 UJ
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 UJ 1.9 UJ 1.9 UJ
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
CS-MT CS-MT CS-MT CS-MT CS-MH CS-MH CS-MH
LPR7 LPR8 LPR8 LPR8 LPR1 LPR1 LPR1

LPR7-CSMT-COMP52 LPR8-CSMT-COMP59 LPR8-CSMT-COMP60 LPR8-CSMT-COMP62 LPR1-CSMH-COMP01 LPR1-CSMH-COMP02 LPR1-CSMH-COMP03
8/28/2009 9/9/2009 9/9/2009 9/10/2009 9/1/2009 9/2/2009 9/2/2009

N N N N N N N

4 U 3.7 U 3.6 U 3.9 U 1.8 UJ 1.9 UJ 1.9 UJ
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
 R  R  R  R  R  R  R
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 UJ 1.9 UJ 1.9 UJ
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
 R  R  R  R  R  R  R
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U
4 U 3.7 U 3.6 U 3.9 U 1.8 U 1.9 U 1.9 U

6.4E-07 U 2E-06 U 1.3E-06 U 1.7E-06 U 3.1E-06 U 2.7E-06 U 2.3E-06 U
3.7E-06 U 6.2E-06 U 4.4E-06 U 5.6E-06 U 1.4E-05 U 1.1E-05 U 9.5E-06 U
       
       
1.7E-06 U 3E-06 U 2.8E-06 U 3.7E-05 0.00011 6.1E-05 9.5E-05 
1.6E-06 U 2.7E-06 U 2.5E-06 U 1.1E-05 3.1E-05 1.6E-05 2.2E-05 
1.2E-06 U 1.9E-06 U 1.4E-06 U 1.4E-06 U 6.1E-06 U 3.8E-06 U 4.8E-06 U
0.00068 0.0012 0.001 0.0013 0.01 J 0.0088 J 0.0091 J
1.4E-06 U 1.9E-06 U 1.8E-06 U 2.5E-06 U 1.8E-05 U 1.1E-05 U 1.7E-05 U
3.8E-05 0.0001 6.4E-05 8.5E-05 0.0014 0.0013 0.0014 
1.5E-06 U 2E-06 U 1.9E-06 U 2.5E-06 U 8.8E-05 6.7E-05 7.3E-05 
       
4.1E-06 UJ 2.5E-06 UJ 2.8E-06 UJ 2E-06 UJ 0.00016 0.00013 0.00017 
2.7E-05 1.9E-06 U 1.8E-06 U 0.00016 0.0018 0.0011 0.0013 
1.6E-06 U 2.2E-06 U 2.1E-06 U 2.9E-06 U 5.5E-05 4.4E-05 4.9E-05 
1.4E-06 U 2.2E-06 U 2.1E-06 U 2.8E-06 U 2E-05 U 1.2E-05 U 1.8E-05 U
       
4.9E-05 7.6E-05 6.5E-05 9.1E-05 0.00084 0.00075 0.00086 
3.1E-05 8.3E-05 6.6E-05 8.3E-05 0.00062 0.00057 0.00069 
       
9.2E-06 2.2E-06 U 1.2E-05 2.1E-05 0.00037 0.00046 0.00067 
0.002 0.0033 0.0029 0.0038 0.033 J 0.029 J 0.031 J
       
7E-06 U 6.7E-06 U 5.5E-06 U 6.2E-06 U 4.5E-05 J 4.6E-05 5.3E-05 J
6.2E-06 1.3E-05 1E-05 1.9E-05 0.00021 0.00018 0.0002 
1.6E-06 U 2.4E-06 U 2.3E-06 U 3.2E-06 U 4.1E-05 4.1E-05 4.5E-05 
1.6E-06 U 2.2E-06 U 2E-06 U 2.9E-06 U 2.5E-05 U 1.2E-05 U 2.2E-05 U
4.3E-05 6.2E-05 5.4E-05 7.1E-05 0.00077 0.0007 0.00068 
       
       
5.4E-06 1E-05 5.6E-06 ZJ 7.2E-06 ZJ 8.3E-05 7E-05 7.2E-05 J
1.7E-06 U 2.1E-06 U 2E-06 U 2.5E-06 U 5.3E-05 1.2E-05 U 2.2E-05 U
0.00016 0.00037 0.00028 0.00045 0.0035 0.0031 0.0032 
0.0011 0.0032 0.0024 0.0045 0.027 J 0.024 J 0.026 J
       
1.1E-05 3.9E-05 1.7E-05 5.2E-05 0.00059 0.00058 0.00059 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
CS-MT CS-MT CS-MT CS-MT CS-MH CS-MH CS-MH
LPR7 LPR8 LPR8 LPR8 LPR1 LPR1 LPR1

LPR7-CSMT-COMP52 LPR8-CSMT-COMP59 LPR8-CSMT-COMP60 LPR8-CSMT-COMP62 LPR1-CSMH-COMP01 LPR1-CSMH-COMP02 LPR1-CSMH-COMP03
8/28/2009 9/9/2009 9/9/2009 9/10/2009 9/1/2009 9/2/2009 9/2/2009

N N N N N N N

1.5E-06 U 2.5E-06 U 1.6E-06 U 2E-06 U 2.8E-05 1.9E-05 2.4E-05 J
1.4E-06 U 2.4E-06 U 1.5E-06 U 5.5E-05 0.0001 4.4E-05 5E-05 
2.5E-05 5.4E-05 5.3E-05 0.00011 0.00078 0.00076 0.00083 
1.9E-06 U 2.8E-06 U 1.7E-06 U 1.5E-05 7.4E-06 U 6.7E-06 U 2.5E-05 
1.4E-06 U 1.4E-05 1.6E-06 U 0.00033 0.00044 0.00031 0.00039 
9.5E-07 U 1.9E-06 U 1.2E-06 U 7.6E-05 5.9E-05 2.3E-05 4.1E-05 
6.5E-05 0.00015 0.00012 0.00018 0.0017 0.0015 0.0017 
       
2.9E-05 7.5E-05 5.6E-05 9.2E-05 0.00074 0.00063 0.00073 
5.6E-06 U 5.6E-06 U 4.6E-06 U 5.2E-06 U 1.9E-05 U 1.5E-05 U 1.1E-05 U
       
1.3E-06 U 1.1E-05 ZJ 4.6E-06 0.00017 0.00025 0.00017 0.00019 
1.9E-06 U 3.1E-06 U 1.9E-06 U 2.5E-06 U 8.2E-06 U 7.5E-06 U 6.8E-06 U
1.6E-06 U 3.2E-06 U 2E-06 U 2.6E-06 U 8.3E-06 U 7.6E-06 U 6.8E-06 U
1.5E-06 U 7.7E-06 ZJ 2.9E-06 ZJ 5.3E-05 9.6E-05 6.5E-05 7.8E-05 
9.9E-07 U 1.9E-06 U 1.2E-06 U 1.5E-06 U 5.9E-06 U 4.9E-06 U 4.7E-06 U
0.00017 0.00042 0.00037 0.00075 0.0055 0.0049 0.0056 
3.9E-05 0.00012 5.5E-05 0.00087 0.0021 0.0015 0.0016 
5.8E-06 1.3E-05 1.2E-05 3.1E-05 0.00023 0.00019 0.00023 
       
9.8E-05 0.00011 J 0.00013 J 0.00013 J 0.001 0.001 0.001 
1E-06 U 2E-06 U 1.3E-06 U 1.6E-06 U 6E-06 U 5.1E-06 U 4.8E-06 U
       
8.4E-07 U 1.7E-06 U 1.1E-06 U 1.4E-06 U 5E-06 U 4.2E-06 U 4E-06 U
0.0016 0.0034 0.0033 0.0068 0.038 J 0.034 J 0.038 J
2.8E-05 9.1E-05 6.6E-05 0.00014 0.0015 0.0012 0.0014 
6.4E-06 2.1E-05 1.7E-05 3.1E-05 0.00048 0.00042 0.00046 
0.00019 0.00036 0.00036 0.00061 0.0034 0.0029 0.0034 
       
0.00015 0.00034 0.00031 0.00058 0.0031 0.0028 0.0032 
1.4E-06 U 3.4E-06 U 2.7E-06 U 3.6E-06 U 1.3E-05 U 8.6E-06 U 1.2E-05 U
1.5E-06 U 2E-06 U 2.2E-06 4.9E-06 ZJ 5E-05 2.4E-05 ZJ 4.3E-05 
1.3E-06 U 2.2E-06 U 1.4E-06 U 1.8E-06 U 6.4E-06 U 5.8E-06 U 5.2E-06 U
1.2E-06 U 1.9E-06 U 1.2E-06 U 1.5E-06 U 5.5E-06 U 5E-06 U 4.5E-06 U
1.7E-06 U 9E-06 7.7E-06 1.2E-05 0.00019 ZJ 0.00016 ZJ 0.00018 ZJ
       
1.1E-06 U 1.7E-06 U 1E-06 U 3.2E-05 0.00013 0.00011 0.00011 
1.2E-06 U 2E-06 U 1.2E-06 U 2.6E-06 ZJ 3.4E-05 3.2E-05 3.3E-05 
       
8.4E-05 0.00014 0.00015 0.00024 0.0014 0.0013 0.0014 
       
3.2E-06 U 4.5E-06 UJ 4E-06 UJ 5.2E-06 UJ 1.5E-05 U 1.1E-05 U 1.5E-05 U
1.2E-06 U 3.7E-06 ZJ 4.9E-06 7.2E-06 0.0002 0.00012 0.0002 
9.6E-05 0.00028 0.00026 0.00088 0.0034 0.0029 0.003 
5.8E-05 0.00015 0.00014 0.00042 0.0015 0.0014 0.0015 
2.7E-05 7.6E-05 7.6E-05 0.00019 0.00075 0.00073 0.00082 
       
2.2E-06 U 3.2E-06 U 2.6E-06 U 0.00024 0.00019 0.00011 0.00013 
1.1E-05 2.3E-05 2.3E-05 7E-05 0.00032 0.00031 0.00033 
1.2E-06 U 2E-06 U 1.4E-06 U 4.6E-05 4.8E-05 2.1E-05 ZJ 3.4E-05 
1.9E-05 7E-05 3.9E-05 0.00023 0.0012 0.0012 0.0013 
5.9E-05 0.00011 0.00013 0.00037 0.0021 0.0019 0.002 
1.1E-06 U 1.8E-06 U 1.3E-06 U 7.7E-05 5.7E-05 2.7E-05 3.4E-05 
1.1E-06 U 1.6E-06 U 1.3E-06 U 2.9E-05 0.00035 0.00022 0.00031 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
CS-MT CS-MT CS-MT CS-MT CS-MH CS-MH CS-MH
LPR7 LPR8 LPR8 LPR8 LPR1 LPR1 LPR1

LPR7-CSMT-COMP52 LPR8-CSMT-COMP59 LPR8-CSMT-COMP60 LPR8-CSMT-COMP62 LPR1-CSMH-COMP01 LPR1-CSMH-COMP02 LPR1-CSMH-COMP03
8/28/2009 9/9/2009 9/9/2009 9/10/2009 9/1/2009 9/2/2009 9/2/2009

N N N N N N N

0.00073 0.0018 0.0018 0.0053 0.014 0.014 0.015 J
2.4E-06 U 6.4E-06 2.8E-06 U 1.3E-05 6.3E-05 6.4E-05 6.7E-05 
2.1E-06 U 3.1E-06 U 2.5E-06 U 8.7E-06 7.1E-05 7.8E-05 7.4E-05 
0.00016 0.00043 0.00038 0.0011 0.0046 0.0043 0.0047 
1.2E-06 U 4.2E-06 1.3E-06 U 5.2E-06 ZJ 6.3E-05 5.2E-05 5.3E-05 
2.8E-06 U 3.9E-06 U 3.1E-06 U 3.8E-06 U 1.3E-05 U 1E-05 U 9.8E-06 U
1.1E-06 U 1.8E-06 U 1.3E-06 U 1.5E-06 U 6.1E-06 U 4.5E-06 U 3.8E-06 U
0.00029 0.00086 0.00077 0.0018 0.01 J 0.0093 J 0.011 J
1.3E-06 U 2.1E-06 U 1.5E-06 U 7.3E-06 8.1E-05 7.5E-05 8E-05 
8.3E-06 1.6E-05 2E-05 6.2E-05 0.00019 0.00016 0.00019 
1.7E-06 U 2.5E-06 U 2E-06 U 5.8E-06 2.3E-05 1.1E-05 2E-05 
4.9E-05 0.0001 0.00011 0.00034 0.0012 0.00093 0.001 
9.7E-06 2.6E-05 2.1E-05 7.1E-05 0.00029 0.00027 0.00028 
1.7E-06 U 2.6E-06 U 2.1E-06 U 2.6E-06 U 1E-05 U 7.8E-06 U 7.5E-06 U
       
6.2E-05 0.00013 0.00014 0.00047 0.0018 0.0016 0.0017 
1.7E-05 4.3E-05 4.8E-05 0.00017 0.00049 0.00043 0.00047 
5.7E-05 ZJ 9.6E-05 0.00012 0.00039 0.0015 0.0013 0.0016 
1E-06 U 7.9E-06 8.5E-06 3E-05 0.00014 0.00011 0.00013 
0.0001 0.00017 0.00023 0.00053 0.0032 0.003 0.0034 
       
6.5E-07 U 1.4E-06 U 1.1E-06 U 1.4E-06 U 3.6E-06 U 3.4E-06 U 2.8E-06 U
0.0012 0.0018 0.0015 0.0023 0.017 J 0.016 J 0.015 J
1.4E-06 U 2.5E-06 U 1.7E-06 U 1.4E-05 9.1E-06 U 5.4E-06 U 6.4E-06 U
1.3E-05 2.7E-05 3.2E-05 8.9E-05 0.0005 0.00045 0.00049 
4.7E-05 7.8E-05 8.3E-05 0.0002 0.0013 0.0012 0.0013 
8.6E-05 0.00014 0.00013 0.00042 0.0016 0.0014 0.0015 
1.2E-06 U 2.4E-06 U 1.6E-06 U 1.8E-06 U 8.4E-06 U 5E-06 U 5.9E-06 U
2.2E-06 U 4.2E-06 U 2.6E-06 U 1.7E-05 3.6E-05 3.3E-05 2.7E-05 
3.7E-05 5.4E-05 5.1E-05 0.00013 0.00082 0.00076 0.00073 
7.6E-06 1E-05 U 7.8E-06 2.7E-05 0.00011 0.00011 0.00012 
3.1E-05 4.1E-05 4.2E-05 8.6E-05 0.0004 0.00038 0.00042 
1.2E-06 U 2.9E-06 U 1.9E-06 U 3.1E-06 U 0.0003 0.00017 0.00024 
4.2E-06 5.4E-06 7.4E-06 8.7E-06 0.00033 0.00026 0.00035 
1.3E-06 U 3.1E-06 U 2.1E-06 U 3.4E-06 U 1.3E-05 U 1.3E-05 U 1.1E-05 U
9.2E-07 U 1.4E-06 U 1.1E-06 U 1.3E-06 U 3.6E-06 U 3.8E-06 U 3.5E-06 U
1.8E-06 J 3.1E-06 4.3E-06 6.4E-06 0.00017 0.00011 0.00014 
3.3E-06 J 4.9E-06 ZJ 5.4E-06 2E-05 0.00027 0.00018 0.00022 
9.5E-07 U 1.5E-06 U 1.6E-06 J 3E-06 6.7E-05 4.5E-05 7E-05 
       
       
7.8E-07 U 1.7E-06 U 1.4E-06 U 1.7E-06 U 3.8E-06 U 3.6E-06 U 3E-06 U
       
1E-06 U 1.4E-05 2E-05 4.7E-05 0.0011 0.00077 0.00089 
3.9E-06 4.9E-06 6E-06 1.1E-05 0.00031 0.00021 0.00036 
       
1.2E-06 U 2.8E-06 U 1.8E-06 U 3E-06 U 3E-05 2.2E-05 2.8E-05 
1.2E-06 U 2.7E-06 U 1.8E-06 U 2.9E-06 U 1.9E-05 1.2E-05 U 1.9E-05 
1.1E-06 U 2.4E-06 U 1.6E-06 U 2.6E-06 U 1.1E-05 U 1.1E-05 U 9.2E-06 U
0.00026 J 0.00024 0.00022 0.0003 0.0023 0.0021 0.0021 
1.3E-06 U 2.8E-06 U 1.9E-06 U 3.1E-06 U 1.3E-05 U 1.2E-05 U 1.1E-05 U
1.2E-06 U 2.7E-06 U 1.8E-06 U 3E-06 U 4.1E-05 3.8E-05 3.9E-05 
4.8E-06 J 5.6E-06 J 4.4E-06 J 8E-06 J 5.3E-05 J 3.8E-05 J 5.7E-05 J
5.8E-06 2.7E-05 1.3E-05 4.7E-05 0.0012 0.00074 0.0012 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
CS-MT CS-MT CS-MT CS-MT CS-MH CS-MH CS-MH
LPR7 LPR8 LPR8 LPR8 LPR1 LPR1 LPR1

LPR7-CSMT-COMP52 LPR8-CSMT-COMP59 LPR8-CSMT-COMP60 LPR8-CSMT-COMP62 LPR1-CSMH-COMP01 LPR1-CSMH-COMP02 LPR1-CSMH-COMP03
8/28/2009 9/9/2009 9/9/2009 9/10/2009 9/1/2009 9/2/2009 9/2/2009

N N N N N N N

1.3E-06 U 3.6E-06 U 3.2E-06 U 3.8E-06 U 6.5E-06 U 5.8E-06 U 5.2E-06 U
3.6E-06 8.8E-06 7.2E-06 3E-05 0.00045 0.00025 0.00035 
1.5E-06 U 3.7E-06 U 3.2E-06 U 6.4E-06 0.00011 5.6E-05 8.3E-05 
0.00068 0.0014 0.0013 0.0026 0.02 0.017 0.019 
1.2E-06 U 3.2E-06 U 2.8E-06 U 3.3E-06 U 5.6E-06 U 5.1E-06 U 4.5E-06 U
1.4E-06 U 3.5E-06 U 3E-06 U 3.6E-06 U 2.5E-05 6E-06 U 1.7E-05 
       
1.1E-06 U 2.9E-06 U 2.5E-06 U 1.4E-05 0.00017 7.7E-05 0.00012 
1.1E-06 U 2.8E-06 U 2.4E-06 U 8.4E-05 0.001 0.00049 0.00066 
6.1E-06 U 6.1E-06 U 5E-06 U 5.6E-06 U 2.1E-05 U 1.7E-05 U 1.2E-05 U
1.3E-06 U 3.4E-06 U 4.6E-06 5.3E-05 0.00013 6E-05 9.4E-05 
1.3E-06 U 5.1E-06 3.5E-06 4.8E-05 0.00023 9.8E-05 0.00018 
1.1E-06 U 2.8E-06 U 2.5E-06 U 0.00012 0.0011 0.00057 0.00074 
       
8.5E-07 U 1.9E-06 U 1.3E-06 U 1.5E-06 U 4.1E-06 U 4E-06 U 4.4E-06 U
1.7E-06 U 4.4E-06 U 2.6E-06 U 4.3E-06 U 1.4E-05 U 1.2E-05 U 9E-06 U
1.6E-06 U 5E-06 6.3E-06 9.6E-06 ZJ 0.0005 0.00029 0.00043 
1.8E-06 U 4.9E-06 U 2.9E-06 U 4.7E-06 U 1.5E-05 U 1.2E-05 U 9.6E-06 U
1.5E-06 U 4.4E-06 U 2.6E-06 U 4.3E-06 U 1.3E-05 U 1.1E-05 U 8.4E-06 U
4.7E-05 9.4E-05 7.9E-05 0.00013 0.0013 0.0011 0.0012 
5.9E-06 U 6.1E-06 U 1.6E-06 J 2.2E-06 J 3.2E-05 J 2.7E-05 J 3.4E-05 J
0.00032 0.00059 0.00043 0.00068 0.0035 0.0031 0.0033 
0.00063 0.0012 0.00094 0.0015 0.016 0.014 0.014 
       
6.5E-06 3.1E-05 1.4E-05 2.4E-05 0.00037 0.00033 0.00034 
8.3E-06 2.1E-05 1.6E-05 7E-05 0.00089 0.00055 0.0007 
       
0.001 0.0019 0.0015 0.0023 0.022 J 0.02 J 0.019 J
1.4E-06 U 4E-06 U 3.8E-06 3.9E-06 U 0.00012 6.7E-05 8.5E-05 
3.7E-06 1.3E-05 8E-06 1.1E-05 0.0002 0.00017 0.00018 
       
5.7E-06 U 5.9E-06 U 4.8E-06 U 5.4E-06 U 1.9E-05 U 1.6E-05 U 1.1E-05 U
       
       
1.5E-06 U 5.9E-06 2.5E-06 U 4.1E-06 U 8.5E-05 7.8E-05 7.3E-05 
9.2E-07 U 2.5E-06 U 2.2E-06 U 2.6E-06 U 3.6E-05 3.2E-05 5.5E-05 
       
       
       
0.00012 0.00011 0.00011 0.00016 0.0017 0.0016 0.0016 
1.7E-06 U 4.1E-06 U 2.4E-06 U 4E-06 U 1.4E-05 U 1.2E-05 U 9.1E-06 U
1.4E-06 U 3.6E-06 U 2.1E-06 U 4.2E-06 7.2E-05 5.7E-05 5.5E-05 
3.5E-06 J 4.7E-06 J 5.1E-06 J 4.3E-06 J 9.2E-05 8.3E-05 0.00012 
1.7E-06 U 4.4E-06 U 2.6E-06 U 4.2E-06 U 1.4E-05 U 1.2E-05 U 9.1E-06 U
6.3E-06 8.1E-06 4.5E-06 7.8E-06 9.7E-05 8.2E-05 8.5E-05 
2.1E-06 U 3.1E-06 U 3E-06 U 4E-06 U 7.2E-05 3.2E-05 3.8E-05 
2E-06 U 3.1E-06 U 3E-06 U 4E-06 U 2.8E-05 U 1.6E-05 U 2.6E-05 U
2E-06 U 9.5E-06 3E-06 U 2E-05 ZJ 0.00016 8.1E-05 0.00014 
0.00026 0.00072 0.0005 0.00062 0.0067 0.0057 0.0058 
7.7E-05 0.00019 0.00014 0.00031 0.0029 0.0023 0.0026 
       
2.2E-06 U 3.9E-06 U 3.7E-06 U 5.1E-06 U 2.9E-05 U 1.7E-05 U 2.7E-05 U
2E-06 U 3.1E-06 U 3E-06 U 4E-06 U 2.6E-05 U 1.5E-05 U 2.4E-05 U
5.9E-06 U 6E-06 U 4.9E-06 U 5.5E-06 U 2E-05 U 1.6E-05 U 1.1E-05 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
CS-MT CS-MT CS-MT CS-MT CS-MH CS-MH CS-MH
LPR7 LPR8 LPR8 LPR8 LPR1 LPR1 LPR1

LPR7-CSMT-COMP52 LPR8-CSMT-COMP59 LPR8-CSMT-COMP60 LPR8-CSMT-COMP62 LPR1-CSMH-COMP01 LPR1-CSMH-COMP02 LPR1-CSMH-COMP03
8/28/2009 9/9/2009 9/9/2009 9/10/2009 9/1/2009 9/2/2009 9/2/2009

N N N N N N N

3.9E-05 0.00013 5.8E-05 0.00048 0.0027 0.0018 0.0021 
6.1E-06 1.9E-05 8.8E-06 4.4E-05 0.00038 0.00024 0.00031 
5.2E-06 1.5E-05 6.5E-06 8.4E-05 0.0004 0.00026 0.00033 
5.2E-05 0.00017 0.00015 0.00034 0.0022 0.0019 0.0022 
2.3E-06 U 3.7E-06 U 3.6E-06 U 1.2E-05 0.00013 0.0001 0.00015 
1.7E-06 U 2.9E-06 U 2.7E-06 U 0.00023 0.00066 0.00038 0.00053 
1.1E-06 U 1.7E-06 U 1.3E-06 U 1.3E-06 U 5.9E-06 U 3.7E-06 U 4.6E-06 U
       
2.1E-06 U 3.1E-06 U 2.9E-06 U 4E-06 U 2.7E-05 U 1.6E-05 U 2.5E-05 U
0.00081 0.0018 0.0014 0.0021 0.021 J 0.018 J 0.019 J
3.4E-05 3.1E-05 3.3E-05 7.5E-05 0.0005 0.00047 0.00044 
0.0142 0.0291 0.0251 0.0508 0.326 0.286 0.308 
0.011 0.0238 0.0204 0.0444 0.274 0.241 0.259 
0.0106 0.0215 0.0189 0.0365 0.224 0.201 0.214 
6.46E-07 1.17E-06 7.09E-07 9.24E-07 9.99E-06 8.49E-06 8.78E-06 

7.1E-07 U 1.8E-06 U 1.4E-06 U 1.7E-06 U 3.5E-06 U 3.1E-06 U 2.6E-06 U
0.00011 J 0.00013 J 0.00015 J 0.00015 J 0.0014 J 0.0014 J 0.0014 J
0.0015 J 0.0021 ZJ 0.0018 0.0027 ZJ 0.022 J 0.02 ZJ 0.02 J
0.0029 0.0055 0.0045 ZJ 0.0079 ZJ 0.072 J 0.061 J 0.064 J
0.0042 0.008 0.0065 ZJ 0.0099 ZJ 0.086 J 0.074 J 0.08 J
0.0037 0.0088 ZJ 0.0076 ZJ 0.016 ZJ 0.092 ZJ 0.081 ZJ 0.089 ZJ
0.0015 0.004 0.0038 0.011 ZJ 0.04 J 0.037 ZJ 0.041 J
0.00039 ZJ 0.0007 0.00078 0.0023 0.01 0.0096 0.011 
7.6E-05 9.5E-05 0.0001 0.00024 0.0013 0.0013 0.0013 

0.008 U 0.007 U 0.007 U 0.008 U 0.008 U 0.007 U 0.007 U
0.008 U 0.007 U 0.007 U 0.008 U 0.008 U 0.007 U 0.007 U
0.008 U 0.007 U 0.007 U 0.008 U 0.008 U 0.007 U 0.007 U
0.008 U 0.007 U 0.007 U 0.008 U 0.008 U 0.007 U 0.007 U
0.008 U 0.007 U 0.007 U 0.008 U 0.008 U 0.007 U 0.007 U
0.019 0.01 0.007 U 0.045 0.4 0.31 0.27 
0.008 U 0.007 U 0.007 U 0.017 0.12 0.095 0.089 
0.008 U 0.007 U 0.007 U 0.008 U 0.008 U 0.007 U 0.007 U
0.008 U 0.007 U 0.007 U 0.008 U 0.008 U 0.007 U 0.007 U

3.4E-07 J 2E-07 U 1.8E-07 U 3.6E-07 U 1.3E-06 J 1.3E-06 J 1.2E-06 J
1.3E-07 U 2.5E-07 ZJ 1.2E-07 U 2.5E-07 U 6.5E-06 5E-06 4.1E-06 J
1.8E-07 U 1.4E-07 U 1.5E-07 U 3.7E-07 U 2.4E-07 U 3E-07 U 2.4E-07 U
1.8E-07 U 1.4E-07 U 1.9E-07 U 3.7E-07 U 2.5E-07 U 3.9E-07 U 3E-07 U
1.2E-07 UJ 1.2E-07 U 1.1E-07 U 2.9E-07 U 1.2E-05 9.5E-06 7.6E-06 
1.9E-07 U 1.5E-07 U 2.2E-07 U 3.7E-07 U 8.3E-07 ZJ 8.7E-07 J 6.6E-07 ZJ
1.1E-07 UJ 1.2E-07 U 9.9E-08 U 2.5E-07 U 2E-06 J 1.6E-06 J 1.4E-06 J
2.1E-07 U 1.6E-07 U 2.1E-07 U 3.9E-07 U 2.8E-07 U 4.1E-07 U 3.1E-07 U
1.6E-07 U 1.4E-07 U 1.4E-07 U 3.4E-07 U 2.5E-07 U 2.4E-07 U 2E-07 U
1E-07 UJ 8.8E-08 U 1E-07 U 2.7E-07 U 1.7E-06 J 1.8E-06 J 1.5E-06 J
1.4E-07 U 1.5E-07 U 1.6E-07 U 4.2E-07 U 9.8E-07 ZJ 9.7E-07 J 1.1E-06 J
1.1E-07 U 1E-07 U 9.9E-08 U 2.7E-07 U 6.9E-07 ZJ 6.6E-07 J 6.4E-07 ZJ
2.5E-07 J 2.2E-07 ZJ 2.3E-07 J 2.7E-07 U 8.4E-06 7.4E-06 6.2E-06 
1.2E-06 2.9E-06 2.4E-06 7.6E-06 5.3E-05 4.9E-05 5.9E-05 
4.7E-07 J 6.1E-07 J 5.6E-07 ZJ 9.2E-07 J 1.2E-05 1.2E-05 1.1E-05 
1.3E-06 J 1.3E-06 J 1E-06 J 8.9E-07 U 3E-06 J 2.8E-06 J 2.5E-06 J
3.2E-07 U 3.2E-07 U 3.4E-07 U 7.5E-07 U 3.8E-07 U 5.1E-07 J 4.1E-07 U
1.33E-06 3.03E-06 2.53E-06 7.69E-06 5.94E-05 5.48E-05 6.42E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only Blue crab-Muscle only
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
Blue crab-

Muscle/hepatopancreas
CS-MT CS-MT CS-MT CS-MT CS-MH CS-MH CS-MH
LPR7 LPR8 LPR8 LPR8 LPR1 LPR1 LPR1

LPR7-CSMT-COMP52 LPR8-CSMT-COMP59 LPR8-CSMT-COMP60 LPR8-CSMT-COMP62 LPR1-CSMH-COMP01 LPR1-CSMH-COMP02 LPR1-CSMH-COMP03
8/28/2009 9/9/2009 9/9/2009 9/10/2009 9/1/2009 9/2/2009 9/2/2009

N N N N N N N

6.4E-07 2E-07 U 1.8E-07 U 3.6E-07 U 3E-06 ZJ 3.1E-06 2.5E-06 
1.5E-07 U 2.5E-07 ZJ 1.3E-07 U 3.1E-07 U 6.5E-06 5E-06 4.1E-06 
1.9E-07 U 1.7E-07 ZJ 2E-07 U 3.7E-07 U 6E-06 ZJ 5.9E-06 ZJ 5E-06 ZJ
8.4E-07 J 1.2E-06 ZJ 9.3E-07 ZJ 7.5E-07 3.2E-05 ZJ 2.7E-05 2.2E-05 ZJ
2.8E-07 ZJ 1.5E-07 U 1.6E-07 U 4.2E-07 U 1E-05 ZJ 1.1E-05 ZJ 9E-06 ZJ
2.5E-06 ZJ 1.8E-06 ZJ 2.8E-06 ZJ 3.9E-06 ZJ 7E-05 ZJ 6.7E-05 ZJ 6.3E-05 ZJ
2.1E-06 3.8E-06 3.3E-06 ZJ 9.1E-06 9.6E-05 ZJ 9.1E-05 9.5E-05 
2.9E-06 ZJ 2.9E-06 ZJ 3.7E-06 ZJ 5.5E-06 ZJ 0.00014 ZJ 0.00013 ZJ 0.00014 ZJ
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR1 LPR1 LPR1 LPR1 LPR1 LPR2 LPR2

LPR1-CSMH-COMP04 LPR1-CSMH-COMP06 LPR1-CSMH-COMP07 LPR1-CSMH-COMP11 LPR1-CSMH-COMP13 LPR2-CSMH-COMP14 LPR2-CSMH-COMP15
9/2/2009 9/1/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009 9/1/2009

N N N N N N N

0.0006 J 0.00081 J 0.0015 0.0017 0.00071 J 0.00089 J 0.00068 J
0.00098 UJ 0.00094 U 0.00092 U 0.00047 J 0.00097 U 0.0005 J 0.00076 J
0.00098 U 0.00094 U 0.00092 U 0.00096 U 0.00097 U 0.00099 U 0.00096 U
0.0013 J 0.0031 0.0051 0.0035 0.0023 0.0031 0.0019 

0.0003 J 0.00013 U 0.0015 U 0.00018 U 0.0018 U 0.00021 J 0.00023 J
0.0007 J 0.0002 J 0.0014 UJ 0.00022 UJ 0.00062 UJ 0.00016 J 0.00029 J
0.0003 UJ 0.00013 UJ 0.0017 UJ 0.00037 UJ 0.0011 UJ 0.00022 UJ 0.00015 UJ
0.019 0.011 0.021 0.017 0.019 0.033 0.021 
0.066 0.044 0.058 0.065 0.039 0.068 0.047 
0.0007 0.00025 J 0.0014 0.00045 J 0.0011 U 0.002 0.0012 
4E-05 U 1.4E-05 J 6.6E-05 U 2.4E-05 U 6.8E-05 U 5.3E-05 U 2.5E-05 U
3E-05 J 1.9E-05 J 8.2E-05 U 2.8E-05 J 4.5E-05 J 3.3E-05 J 2.1E-05 J
7E-05 J 3.6E-05 J 0.00013 U 3.9E-05 J 4E-05 U 8.4E-05 J 7.9E-05 J
0.005 0.0015 0.0034 0.0025 0.0019 0.004 0.0051 
0.007 0.0026 0.0067 0.0037 0.0027 U 0.0064 0.0071 
2E-05 J 1.6E-05 J 0.00013 U 4.3E-06 U 4.2E-05 U 1.8E-05 J 9.9E-06 J
0.007 0.0035 0.0063 0.0051 0.002 0.0068 0.0078 
0.001 U 0.00083 U 0.0017 U 0.00083 U 0.0033 U 0.00095 U 0.0011 U
0.002 U 0.0011 U 0.0021 U 0.0019 U 0.021 U 0.0022 U 0.0015 U
3E-05 J 0.00049 U 0.0001 J 2.4E-05 J 6.2E-06 U 7.2E-05 U 6.5E-05 J
0.0004 U 0.00057 U 0.00051 U 7.2E-05 U 0.0043 U 0.0012 U 0.00089 
0.0001 U 0.00016 U 0.00035 U 0.00011 U 0.00068 U 0.00039 U 0.0002 U
7E-05 UJ 5.8E-05 UJ 0.00058 U 6.7E-05 UJ 0.00031 U 0.00012 UJ 9.7E-05 UJ
9E-06 U 1.4E-05 U 0.00025 U 4.4E-05 J 7.8E-05 U 1.7E-05 J 1.7E-05 U
0.0008 0.00018 J 0.00028 J 0.00036 J 0.00027 J 0.0006 0.00079 
2E-05 UJ 1.3E-05 UJ 2.9E-05 J 1.3E-05 UJ 5.2E-06 J 5.1E-05 UJ 8.4E-05 UJ
0.005 0.0019 0.0062 0.0026 0.0017 0.0047 0.0062 
0.004 0.0022 0.0032 0.0034 0.0021 0.004 0.0035 
0.0003 UJ 0.00025 UJ 0.0023 U 0.00029 UJ 0.00087 U 0.00022 U 0.00014 U
0.026 J 0.011 J 0.029 J 0.013 J 0.013 J 0.026 J 0.025 J
0.0857 0.0553 0.0804 0.0825 0.058 0.103 0.0692 
0.0006 0.00017 J 0.00039 J 0.00038 J 0.0007 U 0.00055 J 0.00065 

0.02 0.019 0.03 0.013 0.009 U 0.012 0.012 
1.28 2.08 1.57 1.29 1.4 1.49 1.19 
0.22 0.21 0.21 0.16 0.19 0.16 0.23 
0.2 0.19 0.19 0.15 0.19 0.15 0.21 
0.02 0.02 0.02 0.01 0 0.01 0.02 
3250 2270 2220 2620 1660 2480 2690 
0.12 J 0.016 U 0.017 U 0.19 0.017 U 0.017 U 0.018 U
17.4 16.4 16 15.5 13.1 18.7 22.1 
16.3 13.7 14.7 15.2 8.4 13 14.6 
447 506 488 449 468 473 532 
2720 2560 2680 2470 3000 2770 2870 
3540 3600 3110 3650 3180 3190 3160 
0.018 UJ 0.28 J 0.35 J 0.3 J 0.019 UJ 0.02 UJ 0.31 J
0.035 J 0.014 U 0.015 U 0.014 U 0.015 U 0.015 U 0.015 U
45.3 42.9 44.7 37.3 45.9 47.1 50.4 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR1 LPR1 LPR1 LPR1 LPR1 LPR2 LPR2

LPR1-CSMH-COMP04 LPR1-CSMH-COMP06 LPR1-CSMH-COMP07 LPR1-CSMH-COMP11 LPR1-CSMH-COMP13 LPR2-CSMH-COMP14 LPR2-CSMH-COMP15
9/2/2009 9/1/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009 9/1/2009

N N N N N N N

10.5 J 7 4.3 6.1 2.9 3.5 4.1 
0.0067 J 0.004 U 0.0043 U 0.0039 U 0.0042 U 0.0043 U 0.0044 U
1.3 J 2.1 J 1.6 J 1.3 J 1.4 J 1.5 J 1.2 J
0.77 J 0.39 0.38 0.47 0.45 0.48 0.77 
0.00082 UJ 0.0008 U 0.00086 U 0.00079 U 0.00084 U 0.00087 U 0.00088 U
0.096 0.097 0.2 0.17 0.11 0.096 0.06 
0.047 J 0.026 J 0.044 J 0.041 J 0.027 J 0.032 J 0.036 J

0.057 0.059 0.051 0.062 0.027 0.064 0.061 
3.9 2.4 3.3 2.9 2.7 2.8 6.9 
0.0041 U 0.094 0.1 0.18 0.0042 U 0.0043 U 0.0044 U
0.6 J 0.55 J 0.52 J 0.58 J 0.43 J 0.59 J 0.63 J
0.00041 U 0.0004 U 0.0033 J 0.00039 U 0.00042 U 0.00043 U 0.00044 U

1 J 1.5 J 0.67 J 0.98 J 1 J 0.67 0.96 J

0.0019 UJ 0.0018 UJ 0.0046 UJ 0.0023 UJ 0.0024 UJ 0.0021 UJ 0.0032 UJ
0.0017 UJ 0.0013 UJ 0.0011 UJ 0.00088 J 0.00089 UJ 0.00094 J 0.0018 UJ
0.00068 UJ 0.00062 UJ 0.0022 UJ 0.00085 UJ 0.00071 UJ 0.00071 UJ 0.001 UJ
0.00082 UJ 0.0011 UJ 0.0022 UJ 0.0013 UJ 0.0013 UJ 0.0011 UJ 0.0018 UJ
0.0019 UJ 0.0018 UJ 0.0046 UJ 0.0023 UJ 0.0024 UJ 0.0021 UJ 0.0032 UJ
0.02 J 0.022 J 0.015 J 0.016 J 0.016 J 0.025 J 0.026 J
0.0016 J 0.0012 J 0.0039 UJ 0.0016 J 0.0013 UJ 0.0011 J 0.0021 UJ
0.0018 J 0.0013 J 0.0017 U 0.0029 J 0.0013 J 0.0021 J 0.0016 U
0.0017 J 0.00088 J 0.0016 J 0.013 0.0011 J 0.0026 J 0.0018 J
0.0023 J 0.0013 J 0.0015 U 0.012 0.00079 J 0.002 J 0.0021 U
0.0036 J 0.0022 J 0.0026 J 0.012 0.00098 J 0.0031 J 0.0019 J
0.0015 J 0.001 U 0.0011 J 0.0066 J 0.00087 U 0.0016 U 0.0015 U
0.0015 J 0.00074 J 0.0012 J 0.0071 J 0.00059 J 0.0018 J 0.00099 U
0.0037 J 0.0019 J 0.0018 J 0.016 J 0.0011 J 0.003 J 0.003 J
0.01 J 0.0055 J 0.0061 J 0.017 J 0.003 J 0.0089 J 0.0085 J
0.0027 UJ 0.0024 UJ 0.0026 UJ 0.0021 UJ 0.0025 UJ 0.0032 UJ 0.0026 UJ
0.00089 J 0.0009 J 7.5E-05 U 0.00085 J 2.3E-05 U 0.00094 J 0.00078 J
0.016 0.0093 J 0.012 J 0.034 0.0092 J 0.021 0.015 
0.0022 J 0.0037 J 0.002 UJ 0.0036 J 0.0036 J 0.0041 J 0.0036 UJ
0.0015 U 0.0014 U 0.0014 U 0.01 J 0.0013 U 0.0026 U 0.0022 U
0.0021 UJ 0.0021 UJ 0.0071 UJ 0.0028 UJ 0.0031 UJ 0.0027 UJ 0.0035 UJ
0.0016 UJ 0.001 UJ 0.0011 U 0.0031 J 0.00065 UJ 0.0016 UJ 0.0017 UJ
0.0039 J 0.0065 J 0.0041 J 0.011 0.0042 J 0.0055 J 0.0052 J
0.021 0.012 0.015 J 0.029 0.01 0.024 0.022 
0.003 J 0.001 J 0.003 J 0.001 J 0.0007 J 0.002 J 0.002 J
0.0007 J 0.0009 UJ 0.0006 J 0.0009 UJ 0.0009 UJ 0.0009 J 0.0008 J
0.0007 J 0.0005 J 0.0009 J 0.0009 UJ 0.0005 J 0.001 J 0.001 J
0.001 J 0.001 J 0.002 J 0.001 J 0.001 J 0.003 J 0.002 J
0.008 J 0.004 J 0.007 J 0.003 J 0.003 J 0.009 J 0.007 J
0.002 J 0.0009 UJ 0.002 J 0.0009 UJ 0.0009 UJ 0.001 J 0.001 J
0.001 J 0.0005 J 0.001 J 0.0006 J 0.0007 J 0.002 J 0.002 J
0.001 J 0.0009 UJ 0.001 J 0.0009 UJ 0.0009 UJ 0.002 J 0.002 J
0.003 J 0.004 J 0.003 J 0.002 J 0.003 J 0.004 J 0.005 J
0.003 J 0.001 J 0.003 J 0.001 J 0.001 J 0.005 J 0.004 J
0.0009 UJ 0.0009 UJ 0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ
0.003 J 0.0009 UJ 0.003 J 0.0009 UJ 0.0009 UJ 0.003 J 0.003 J
0.004 J 0.0009 UJ 0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.005 J
0.003 J 0.002 J 0.003 J 0.002 J 0.002 J 0.003 J 0.005 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR1 LPR1 LPR1 LPR1 LPR1 LPR2 LPR2

LPR1-CSMH-COMP04 LPR1-CSMH-COMP06 LPR1-CSMH-COMP07 LPR1-CSMH-COMP11 LPR1-CSMH-COMP13 LPR2-CSMH-COMP14 LPR2-CSMH-COMP15
9/2/2009 9/1/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009 9/1/2009

N N N N N N N

0.006 J 0.003 J 0.005 J 0.003 J 0.002 J 0.006 J 0.007 J
0.0009 UJ 0.0009 UJ 0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ
0.004 J 0.002 J 0.003 J 0.002 J 0.001 J 0.004 J 0.005 J
0.003 J 0.002 J 0.003 J 0.002 J 0.001 J 0.003 J 0.005 J
0.005 J 0.002 J 0.004 J 0.002 J 0.001 J 0.004 J 0.005 J

3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
 R  R  R  R  R  R  R
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 UJ 3.8 UJ 4 UJ 3.6 UJ 3.5 UJ 3.6 UJ 3.9 UJ
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 UJ 3.8 UJ 4 UJ 3.6 UJ 3.5 U 3.6 UJ 3.9 UJ
3.9 UJ 3.8 UJ 4 UJ 3.6 UJ 3.5 UJ 3.6 UJ 3.9 UJ
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 UJ 3.8 UJ 4 UJ 3.6 UJ 3.5 UJ 3.6 UJ 3.9 UJ
 R  R  R  R  R  R  R
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 UJ 3.6 U 3.5 U 3.6 U 3.9 U
3.9 UJ 3.8 UJ 4 UJ 3.6 UJ 3.5 UJ 3.6 UJ 3.9 UJ
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 UJ 3.8 UJ 4 UJ 3.6 UJ 3.5 UJ 3.6 UJ 3.9 UJ
 R  R  R  R  R  R  R
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
 R  R  R  R  R  R  R
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 UJ 3.8 UJ 4 UJ 3.6 UJ 3.5 UJ 3.6 UJ 3.9 UJ
3.9 UJ 3.8 UJ 4 UJ 3.6 UJ 3.5 UJ 3.6 UJ 3.9 UJ
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR1 LPR1 LPR1 LPR1 LPR1 LPR2 LPR2

LPR1-CSMH-COMP04 LPR1-CSMH-COMP06 LPR1-CSMH-COMP07 LPR1-CSMH-COMP11 LPR1-CSMH-COMP13 LPR2-CSMH-COMP14 LPR2-CSMH-COMP15
9/2/2009 9/1/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009 9/1/2009

N N N N N N N

3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
 R  R  R  R  R  R  R
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
 R  R  R  R  R  R  R
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U
3.9 U 3.8 U 4 U 3.6 U 3.5 U 3.6 U 3.9 U

3.3E-06 U 2.1E-06 U 2.3E-06 U 2.2E-06 U 3.8E-06 U 2.7E-06 U 2.9E-06 U
1.5E-05 U 8.8E-06 U 1.1E-05 U 1E-05 U 1.3E-05 U 1.1E-05 U 1.1E-05 U
       
       
0.00011 5.5E-05 8.2E-05 J 7E-05 4.1E-05 6.3E-05 0.00012 
3.4E-05 1.4E-05 1.2E-05 U 1.4E-05 U 1.9E-05 U 1.6E-05 5.5E-05 
1.7E-05 J 6E-06 U 6.9E-06 U 5.3E-06 U 9E-06 U 7.1E-06 U 9E-06 U
0.011 J 0.0063 0.012 J 0.0086 J 0.0065 0.012 J 0.011 J
1.8E-05 U 1.1E-05 U 1.1E-05 U 1.3E-05 U 1.7E-05 U 1.3E-05 U 2.4E-05 U
0.0017 0.00081 0.0014 0.0011 0.00087 0.0015 0.0013 
9.4E-05 4.2E-05 6.4E-05 6.7E-05 1.8E-05 U 5.9E-05 8.1E-05 
       
0.00017 7.4E-05 0.00014 0.00011 0.00011 0.00013 0.00018 
0.0018 0.00079 0.00082 0.00094 0.0006 0.00085 0.0018 
6.1E-05 1.2E-05 U 7.1E-05 4.2E-05 4E-05 1.4E-05 U 2.6E-05 U
1.9E-05 U 1E-05 U 1.1E-05 U 1.2E-05 U 1.6E-05 U 1.2E-05 U 2.3E-05 U
       
0.00098 0.00059 0.00098 0.00065 0.00058 0.00091 0.00078 
0.00072 0.00054 0.00084 0.00059 0.00051 0.00091 0.00076 
       
2.1E-05 U 0.00032 0.00049 J 0.00035 1.7E-05 U 0.00084 0.00041 
0.035 J 0.02 J 0.035 J 0.025 J 0.021 J 0.038 J 0.03 J
       
4.6E-05 J 3.1E-05 J 4.2E-05 J 3.4E-05 J 2.6E-05 J 4.5E-05 J 5.3E-05 J
0.00022 0.00015 0.00024 0.00018 0.00014 0.00019 0.00017 
5.1E-05 2.1E-05 4.8E-05 2.5E-05 2.9E-05 4.6E-05 4.3E-05 
2E-05 U 1.4E-05 U 1.5E-05 U 1.4E-05 U 1.8E-05 U 1.6E-05 U 3.3E-05 U
0.00077 0.00048 0.00088 0.0006 0.00057 0.00081 0.00065 
       
       
8.8E-05 5.4E-05 9.2E-05 6.8E-05 6.8E-05 9.4E-05 9.6E-05 
2.1E-05 U 1.4E-05 U 1.5E-05 U 1.5E-05 U 1.8E-05 U 1.5E-05 U 3.4E-05 U
0.0038 0.0024 0.0041 0.0026 0.0024 0.004 0.0035 
0.03 J 0.016 0.029 J 0.019 0.02 0.031 J 0.029 J
       
0.00061 0.00031 0.00065 0.00044 0.00037 0.00063 0.00056 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR1 LPR1 LPR1 LPR1 LPR1 LPR2 LPR2

LPR1-CSMH-COMP04 LPR1-CSMH-COMP06 LPR1-CSMH-COMP07 LPR1-CSMH-COMP11 LPR1-CSMH-COMP13 LPR2-CSMH-COMP14 LPR2-CSMH-COMP15
9/2/2009 9/1/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009 9/1/2009

N N N N N N N

6.4E-06 U 6.3E-06 U 8.1E-06 U 1.9E-05 1.2E-05 U 7.8E-06 U 4E-05 
7.8E-05 4.4E-05 4.8E-05 1.6E-05 1.1E-05 U 4.8E-05 0.00014 
0.00092 0.00049 0.001 0.00059 0.00059 0.00072 0.00072 
7E-06 U 7.9E-06 U 1E-05 U 8.2E-06 U 1.4E-05 U 9.7E-06 U 7E-05 
0.00054 0.00022 0.00034 0.00027 0.0002 0.00028 0.00077 
7.6E-05 3.4E-05 4.3E-05 J 5.7E-06 U 7.5E-06 U 3.5E-05 8.6E-05 
0.0019 0.00088 0.0016 0.0011 0.0012 0.0015 0.0015 
       
0.00077 0.00042 0.0008 0.00059 0.00053 0.00074 0.00072 
1.8E-05 U 9.5E-06 U 1.3E-05 U 1.2E-05 U 1.5E-05 U 1.2E-05 U 1.6E-05 U
       
0.00026 0.00012 0.00015 0.00015 0.00015 0.00019 0.00052 
7.8E-06 U 8.1E-06 U 1.1E-05 U 8.4E-06 U 1.5E-05 U 1E-05 U 1.5E-05 U
7.8E-06 U 7.4E-06 U 9.6E-06 U 7.7E-06 U 1.3E-05 U 9E-06 U 1.3E-05 U
0.00011 3.9E-05 7.2E-05 5.7E-05 4.2E-05 8.5E-05 0.00014 
5.3E-06 U 5.5E-06 U 7.5E-06 U 6E-06 U 8E-06 U 7.7E-06 U 9.8E-06 U
0.0063 0.0031 0.0061 0.0037 0.0039 0.0057 0.0053 
0.0021 0.00094 0.0016 0.0012 0.00088 0.0019 0.0029 
0.00024 0.00014 0.00025 0.00016 0.00015 0.00021 0.0002 
       
0.0011 0.00064 0.0011 0.00085 0.0007 0.0012 0.0012 
5.3E-06 U 5.6E-06 U 7.7E-06 U 6.1E-06 U 8E-06 U 7.7E-06 U 9.8E-06 U
       
4.5E-06 U 4.6E-06 U 6.3E-06 U 5E-06 U 6.5E-06 U 6.4E-06 U 8E-06 U
0.044 J 0.022 J 0.043 J 0.028 J 0.028 J 0.043 J 0.04 J
0.0014 0.00083 0.0015 0.0011 0.00088 0.0013 0.0013 
0.00057 0.00025 0.00046 0.0003 0.00023 0.00047 0.0004 
0.0041 0.0023 0.0038 0.0025 0.0024 0.0039 0.0036 
       
0.0036 0.0017 0.0032 0.0022 0.0023 0.0034 0.0033 
1.4E-05 U 1.3E-05 U 2.1E-05 U 1.1E-05 U 1.7E-05 U 1.7E-05 U 1.7E-05 U
4.5E-05 1.7E-05 3.7E-05 1.4E-05 2.7E-05 4.8E-05 4.3E-05 
6E-06 U 5.8E-06 U 7.5E-06 U 6E-06 U 1E-05 U 7.1E-06 U 1E-05 U
5.2E-06 U 5.6E-06 U 7.3E-06 U 5.8E-06 U 9.9E-06 U 6.7E-06 U 9.9E-06 U
1.6E-05 U 0.00012 2.5E-05 U 0.00015 ZJ 0.00011 ZJ 0.00017 ZJ 0.00017 ZJ
       
0.00015 6.7E-05 0.00011 8.9E-05 5.8E-05 ZJ 0.00015 0.00019 
3.7E-05 2E-05 5.2E-05 J 6E-06 U 1E-05 U 2.7E-05 1E-05 U
       
0.0018 0.00097 0.0017 0.0011 0.001 0.0016 0.0014 
       
1.7E-05 U 2.7E-05 U 3.2E-05 U 1.9E-05 U 4.4E-05 U 2.9E-05 U 2.6E-05 U
0.00021 8.5E-05 0.00015 0.00011 0.00011 0.00016 0.00024 
0.0035 0.0013 0.0024 0.0016 0.0019 0.0038 0.0036 
0.0018 0.00092 0.0017 0.0011 0.0011 0.0019 0.0018 
0.00096 0.00043 0.00086 0.00053 0.00056 0.0011 0.00094 
       
0.0002 8.3E-05 7.8E-05 6.8E-05 6.9E-05 0.00011 0.00044 
0.00038 0.00023 0.00038 0.00025 0.00026 0.00039 0.00034 
5.6E-05 2.1E-05 3E-05 2E-05 1.2E-05 U 3.6E-05 7.4E-05 
0.0014 0.0007 0.0015 0.00087 0.00069 0.0017 0.0012 
0.0025 0.0013 0.0026 0.0015 0.0015 0.0024 0.0019 
5.9E-05 2.9E-05 2E-05 ZJ 1.7E-05 ZJ 1E-05 U 2.6E-05 0.00011 
0.00039 0.00013 0.00024 0.00018 0.00018 0.00023 0.00052 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR1 LPR1 LPR1 LPR1 LPR1 LPR2 LPR2

LPR1-CSMH-COMP04 LPR1-CSMH-COMP06 LPR1-CSMH-COMP07 LPR1-CSMH-COMP11 LPR1-CSMH-COMP13 LPR2-CSMH-COMP14 LPR2-CSMH-COMP15
9/2/2009 9/1/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009 9/1/2009

N N N N N N N

0.025 J 0.012 0.023 J 0.014 0.016 J 0.028 J 0.025 J
7.1E-05 3.8E-05 7.2E-05 4.9E-05 1.7E-05 U 8E-05 7.3E-05 
7.9E-05 4.4E-05 8.4E-05 5.6E-05 5.5E-05 8.7E-05 7.4E-05 
0.0052 0.0028 0.005 0.0032 0.0031 0.0056 0.0048 
6.8E-05 3.7E-05 6.4E-05 4E-05 3.4E-05 7E-05 6.4E-05 
9.8E-06 U 1.6E-05 U 1.8E-05 U 1.7E-05 U 1.9E-05 U 1.5E-05 U 1.6E-05 U
4.9E-06 U 4.9E-06 U 6.1E-06 U 5.6E-06 U 1E-05 U 6.8E-06 U 8.2E-06 U
0.012 J 0.0068 0.012 J 0.007 0.0075 J 0.014 J 0.011 J
9.2E-05 5.7E-05 9.9E-05 6.5E-05 5.2E-05 ZJ 7.1E-05 6.7E-05 
0.00027 0.00012 0.00024 0.00014 0.00015 0.00029 0.00027 
2.8E-05 1.2E-05 1.9E-05 6.9E-06 U 9.7E-06 U 2.2E-05 1.8E-05 
0.0013 0.00062 0.0012 0.00074 0.00079 0.0016 0.0014 
0.00034 0.00016 0.00034 0.00021 0.00021 0.00036 0.00031 
7.8E-06 U 1.1E-05 U 1.2E-05 U 1.2E-05 U 1.4E-05 U 1.1E-05 U 1.2E-05 U
       
0.0021 0.00093 0.0018 0.0011 0.0012 0.0027 0.0025 
0.00059 0.00027 0.00052 0.00034 0.00031 0.00082 0.00091 
0.0018 0.001 0.0019 0.0012 0.0013 0.0024 0.002 
0.00014 7.7E-05 0.00013 9.5E-05 8.9E-05 0.00015 0.00014 
0.0039 0.0021 0.0038 0.0023 0.0022 0.0043 0.0036 
       
3.8E-06 U 2.5E-06 U 2.8E-06 U 2.8E-06 U 5E-06 U 3.4E-06 U 3.7E-06 U
0.016 0.0094 0.016 J 0.013 0.0098 0.018 J 0.018 J
5.8E-06 U 7.1E-06 U 6.5E-06 U 7.5E-06 U 9.7E-06 U 7.9E-06 U 2.1E-05 
0.00059 0.00033 0.00057 0.00036 0.00034 0.00056 0.00047 
0.0015 0.00096 0.0015 0.00096 0.00093 0.0013 0.0011 
0.0019 0.0011 0.0018 0.0013 0.0013 0.0027 0.0023 
5.3E-06 U 7.1E-06 U 6.5E-06 U 7.4E-06 U 9.6E-06 U 7.8E-06 U 9.2E-06 U
4.4E-05 1E-05 U 3.2E-05 9.7E-06 U 1.2E-05 U 5.4E-05 6.9E-05 
0.00087 0.00052 0.00078 0.00058 0.00057 0.00091 0.00094 
0.00013 8.4E-05 0.00012 9.2E-05 9.8E-05 0.00013 0.00013 
0.00046 0.00031 0.00044 0.00034 0.00033 0.00049 0.00046 
0.00024 0.00013 0.00023 0.00016 0.00018 0.00021 0.0003 
0.0003 0.00017 0.00025 J 0.00026 0.00021 0.00032 0.00035 
9.6E-06 U 9.5E-06 U 1.5E-05 U 1.3E-05 U 1.4E-05 U 1.5E-05 U 1.6E-05 U
3.9E-06 U 3.5E-06 U 3.8E-06 U 4E-06 U 5.4E-06 U 4.2E-06 U 4.6E-06 U
0.00015 7.8E-05 9.9E-05 J 0.00011 8.2E-05 0.00012 0.00017 
0.00025 0.00012 0.00017 J 0.00017 0.00015 0.00016 0.00031 
7.7E-05 3.2E-05 4.6E-05 4.3E-05 4E-05 4.9E-05 8.8E-05 
       
       
4.6E-06 U 3.1E-06 U 3.5E-06 U 3.4E-06 U 5.8E-06 U 4E-06 U 4.4E-06 U
       
0.00096 0.00049 0.00075 J 0.00066 0.00055 0.00074 0.0012 
0.00032 0.00015 0.00023 0.00021 0.00017 0.00029 0.00036 
       
2.6E-05 1.3E-05 2E-05 J 2.3E-05 1.3E-05 U 2.6E-05 3E-05 
2E-05 9.2E-06 U 1.4E-05 U 1.3E-05 U 1.5E-05 U 1.6E-05 U 1.6E-05 U
7.8E-06 U 7.8E-06 U 1.2E-05 U 1.1E-05 U 1.2E-05 U 1.3E-05 U 1.4E-05 U
0.0029 J 0.0013 J 0.0031 J 0.0021 J 0.0016 J 0.003 J 0.0032 J
9.3E-06 U 9.1E-06 U 1.4E-05 U 1.2E-05 U 1.4E-05 U 1.5E-05 U 1.6E-05 U
3.7E-05 9E-06 U 4E-05 3.3E-05 2.1E-05 4.4E-05 1.6E-05 U
7.2E-05 3.2E-05 J 4.6E-05 J 2.7E-05 J 3.2E-05 J 4.9E-05 J 4.9E-05 J
0.0012 0.00056 0.00096 0.00089 0.00052 0.0011 0.0012 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR1 LPR1 LPR1 LPR1 LPR1 LPR2 LPR2

LPR1-CSMH-COMP04 LPR1-CSMH-COMP06 LPR1-CSMH-COMP07 LPR1-CSMH-COMP11 LPR1-CSMH-COMP13 LPR2-CSMH-COMP14 LPR2-CSMH-COMP15
9/2/2009 9/1/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009 9/1/2009

N N N N N N N

6.3E-06 U 9.9E-06 U 8.5E-06 U 8.5E-06 U 1.4E-05 U 1E-05 U 1.2E-05 U
0.00043 0.00023 0.0003 0.00028 0.0002 0.00028 0.00048 
0.00012 4.4E-05 7.5E-05 7.8E-05 1.6E-05 U 8.5E-05 0.00014 
0.022 0.012 0.022 0.015 0.014 0.025 J 0.022 
5.5E-06 U 7.7E-06 U 6.7E-06 U 6.6E-06 U 1.3E-05 U 9.3E-06 U 1.1E-05 U
2.5E-05 9.2E-06 U 7.9E-06 U 7.9E-06 U 1.3E-05 U 9.5E-06 U 2.9E-05 
       
0.00017 7E-05 0.00012 7.4E-05 8E-05 9.4E-05 0.00021 
0.00087 0.0005 0.00062 0.0005 0.0004 0.0006 0.0011 
1.9E-05 U 1E-05 U 1.4E-05 U 1.3E-05 U 1.5E-05 U 1.2E-05 U 1.6E-05 U
0.00013 6.2E-05 8.8E-05 6.3E-05 6.1E-05 8.4E-05 0.00022 
0.00022 0.00011 0.00015 J 8.5E-05 6.6E-05 0.00017 0.00031 
0.0011 0.00042 0.00064 0.00053 0.00047 0.00052 0.0014 
       
7.5E-06 J 3.4E-06 U 4.4E-06 U 2.9E-06 U 6.3E-06 U 4.4E-06 U 5.9E-06 U
1E-05 U 1.3E-05 U 1.2E-05 U 1.4E-05 U 1.4E-05 U 1.8E-05 U 2.1E-05 U
0.00048 0.00023 0.0003 0.00031 0.00023 0.00032 0.00048 
1.1E-05 U 1.5E-05 U 2.1E-05 1.6E-05 U 1.6E-05 U 2E-05 U 2.2E-05 U
9.8E-06 U 1.2E-05 U 1.1E-05 U 1.3E-05 U 1.4E-05 U 1.7E-05 U 2E-05 U
0.0014 0.00082 0.0014 0.0011 0.00079 0.0015 0.0013 
3.2E-05 1.8E-05 J 2.6E-05 J 1.6E-05 J 2.5E-05 J 2.7E-05 J 3.6E-05 J
0.0035 0.0019 0.0032 0.0028 0.002 0.0038 0.0034 
0.017 0.0087 0.015 0.012 0.0088 0.017 0.015 
       
0.00041 0.00019 0.00036 0.00029 0.00019 0.00044 0.00039 
0.00082 0.00044 0.00056 0.00056 0.00038 0.00069 0.0011 
       
0.022 J 0.012 J 0.022 J 0.018 J 0.013 J 0.024 J 0.02 J
8.9E-06 U 5.1E-05 8.8E-05 6.7E-05 4.6E-05 0.0001 0.00012 
0.00021 0.00011 0.00018 0.00015 0.0001 0.00024 0.00018 
       
1.9E-05 U 9.3E-06 U 1.3E-05 U 1.2E-05 U 1.5E-05 U 1.2E-05 U 1.5E-05 U
       
       
9.4E-05 4.9E-05 8.2E-05 7.6E-05 4.1E-05 8.4E-05 7.5E-05 
2.6E-05 2.2E-05 3.8E-05 3E-05 9.3E-06 U 5.1E-05 4E-05 
       
       
       
0.0019 0.00098 0.002 0.0015 0.00092 0.002 0.0019 
1E-05 U 1.4E-05 U 1.3E-05 U 1.5E-05 U 1.5E-05 U 1.9E-05 U 2.2E-05 U
6.7E-05 4.5E-05 7.6E-05 5.9E-05 3.8E-05 6.8E-05 6.8E-05 
0.00011 5.5E-05 8.6E-05 7.1E-05 7E-05 0.0001 9.2E-05 
1E-05 U 1.4E-05 U 1.3E-05 U 1.5E-05 U 1.5E-05 U 1.9E-05 U 2.1E-05 U
0.00011 5.3E-05 0.00011 9.6E-05 6.4E-05 0.00011 9.6E-05 
6E-05 1.6E-05 U 4.7E-05 1.9E-05 U 2.5E-05 U 1.8E-05 U 3.5E-05 U
2.8E-05 U 1.5E-05 U 1.6E-05 U 1.8E-05 U 2.4E-05 U 1.7E-05 U 3.4E-05 U
0.00018 7.7E-05 9.9E-05 6.3E-05 4.4E-05 8.6E-05 0.00018 
0.0077 0.0042 0.0069 0.0054 0.005 0.0063 0.006 
0.0031 0.0016 0.0026 0.0019 0.0016 0.0025 0.0027 
       
3E-05 U 1.8E-05 U 1.9E-05 U 2.2E-05 U 2.9E-05 U 2.1E-05 U 4.1E-05 U
2.6E-05 U 1.4E-05 U 1.5E-05 U 1.7E-05 U 2.3E-05 U 1.7E-05 U 3.3E-05 U
1.9E-05 U 1E-05 U 1.4E-05 U 1.2E-05 U 1.5E-05 U 1.2E-05 U 1.6E-05 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR1 LPR1 LPR1 LPR1 LPR1 LPR2 LPR2

LPR1-CSMH-COMP04 LPR1-CSMH-COMP06 LPR1-CSMH-COMP07 LPR1-CSMH-COMP11 LPR1-CSMH-COMP13 LPR2-CSMH-COMP14 LPR2-CSMH-COMP15
9/2/2009 9/1/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009 9/1/2009

N N N N N N N

0.0028 0.0012 0.0017 0.0014 0.0011 0.002 0.0029 
0.00038 0.00016 0.00021 0.0002 0.00013 0.00023 0.00034 
0.00048 0.00018 0.00023 0.00024 0.00016 0.00019 0.00051 
0.0025 0.00092 0.0018 0.0011 0.0013 0.0022 0.0022 
0.00014 5.4E-05 0.00011 8.9E-05 2.7E-05 U 0.00015 0.00014 
0.00073 0.00028 0.00043 0.00035 0.00019 0.00035 0.00077 
5.1E-06 U 5.5E-06 U 6.5E-06 U 4.9E-06 U 8E-06 U 6.3E-06 U 8E-06 U
       
2.6E-05 U 1.2E-05 U 1.3E-05 U 1.5E-05 U 2.6E-05 U 1.9E-05 U 3.7E-05 U
0.023 J 0.015 J 0.023 J 0.018 J 0.014 J 0.022 J 0.019 J
0.00045 0.00034 0.00046 0.0004 0.00034 0.00052 0.00042 
0.365 0.196 0.348 0.246 0.219 0.375 0.345 
0.309 0.164 0.292 0.205 0.186 0.316 0.295 
0.254 0.136 0.247 0.17 0.157 0.269 0.242 
1.06E-05 6.44E-06 1.11E-05 8.14E-06 7.88E-06 1.14E-05 1.12E-05 

3.9E-06 U 2.6E-06 U 2.9E-06 U 2.8E-06 U 4.8E-06 U 3.3E-06 U 3.6E-06 U
0.0016 J 0.00085 J 0.0014 J 0.0011 J 0.00096 J 0.0015 J 0.0016 J
0.022 J 0.012 J 0.022 J 0.017 J 0.013 J 0.023 J 0.024 J
0.074 J 0.039 J 0.07 J 0.055 J 0.042 J 0.078 J 0.072 J
0.093 J 0.054 J 0.089 J 0.067 J 0.055 J 0.092 J 0.081 J
0.1 J 0.053 J 0.099 J 0.066 ZJ 0.065 ZJ 0.1 ZJ 0.096 ZJ
0.055 J 0.027 0.051 ZJ 0.031 ZJ 0.034 ZJ 0.061 J 0.054 J
0.013 0.0067 0.012 0.0077 0.0077 0.015 0.013 
0.0015 0.00092 0.0013 0.001 0.00099 0.0015 0.0015 

0.007 U 0.007 U 0.007 U 0.008 U 0.007 U 0.007 U 0.008 U
0.007 U 0.007 U 0.007 U 0.008 U 0.007 U 0.007 U 0.008 U
0.007 U 0.007 U 0.007 U 0.008 U 0.007 U 0.007 U 0.008 U
0.007 U 0.007 U 0.007 U 0.008 U 0.007 U 0.007 U 0.008 U
0.007 U 0.007 U 0.007 U 0.008 U 0.007 U 0.007 U 0.008 U
0.14 0.13 0.21 0.15 0.087 0.13 0.2 
0.038 0.037 J 0.061 J 0.037 0.024 0.044 0.068 
0.007 U 0.007 U 0.007 U 0.008 U 0.007 U 0.007 U 0.008 U
0.007 U 0.007 U 0.007 U 0.008 U 0.007 U 0.007 U 0.008 U

1.9E-06 J 1.1E-06 J 1.7E-06 ZJ 1.3E-06 J 1.1E-06 J 1.8E-06 J 1.3E-06 ZJ
5.5E-06 3.5E-06 J 6.6E-06 4.7E-06 3.1E-06 J 3.7E-06 J 4.9E-06 J
4E-07 U 4.7E-07 U 4.9E-07 U 4.2E-07 U 3.7E-07 U 5.9E-07 U 6.7E-07 U
5.6E-07 J 6E-07 U 6.9E-07 U 6.2E-07 U 6.3E-07 U 8.5E-07 U 8.8E-07 U
9.4E-06 6.5E-06 1.1E-05 9.5E-06 5.4E-06 6.3E-06 8.4E-06 
1E-06 J 9E-07 J 1.1E-06 J 6.3E-07 U 6.4E-07 U 1.1E-06 J 8.9E-07 U
1.8E-06 J 1.1E-06 ZJ 1.8E-06 J 1.6E-06 J 1.2E-06 J 1.4E-06 J 1.4E-06 ZJ
4.4E-07 U 6.2E-07 U 7E-07 U 6.6E-07 U 6.6E-07 U 8.8E-07 U 9.8E-07 U
3.3E-07 UJ 4.5E-07 U 4.7E-07 U 4.3E-07 U 4.4E-07 U 5.4E-07 U 7.4E-07 U
1.6E-06 J 1.5E-06 J 2.2E-06 ZJ 1.5E-06 ZJ 1.7E-06 J 1.6E-06 J 1.4E-06 ZJ
1E-06 J 7.7E-07 ZJ 1.3E-06 ZJ 7.3E-07 ZJ 1.1E-06 ZJ 8.7E-07 J 8.2E-07 ZJ
5.3E-07 ZJ 4.9E-07 J 7.9E-07 ZJ 3.2E-07 U 3.3E-07 U 3.7E-07 U 5.2E-07 U
7.9E-06 5.5E-06 1E-05 7E-06 4.6E-06 J 5.8E-06 7.1E-06 
6.7E-05 J 3.1E-05 5.6E-05 3.3E-05 3.6E-05 5.8E-05 6.2E-05 
1E-05 7.9E-06 1.4E-05 9.5E-06 7.8E-06 1E-05 ZJ 8.9E-06 
3.5E-06 J 1E-06 U 9.7E-07 U 1.1E-06 U 1.2E-06 U 1.5E-06 U 1.5E-06 U
7.7E-07 U 7.4E-07 U 7.5E-07 U 6.7E-07 U 7.6E-07 U 1.1E-06 U 1.1E-06 U
7.28E-05 3.52E-05 6.33E-05 3.8E-05 4E-05 6.26E-05 6.69E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR1 LPR1 LPR1 LPR1 LPR1 LPR2 LPR2

LPR1-CSMH-COMP04 LPR1-CSMH-COMP06 LPR1-CSMH-COMP07 LPR1-CSMH-COMP11 LPR1-CSMH-COMP13 LPR2-CSMH-COMP14 LPR2-CSMH-COMP15
9/2/2009 9/1/2009 9/2/2009 9/2/2009 9/1/2009 9/1/2009 9/1/2009

N N N N N N N

4.5E-06 3.2E-06 4.3E-06 ZJ 3.6E-06 2.3E-06 3.6E-06 3.4E-06 ZJ
5.5E-06 3.5E-06 6.6E-06 4.7E-06 3.1E-06 3.7E-06 4.9E-06 
6.5E-06 J 5.3E-06 ZJ 9.3E-06 ZJ 4.4E-06 ZJ 3E-06 J 7E-06 ZJ 4.5E-06 J
2.7E-05 ZJ 1.7E-05 ZJ 3.1E-05 ZJ 2.4E-05 1.6E-05 ZJ 2E-05 ZJ 2.3E-05 ZJ
1.2E-05 ZJ 7.5E-06 ZJ 1.6E-05 ZJ 8.8E-06 ZJ 5.2E-06 ZJ 9.5E-06 ZJ 6.7E-06 ZJ
7.4E-05 ZJ 5E-05 ZJ 9E-05 ZJ 6.4E-05 ZJ 4.8E-05 ZJ 6.1E-05 ZJ 6.6E-05 ZJ
0.00011 J 5.9E-05 0.00011 ZJ 6.9E-05 ZJ 6E-05 0.0001 ZJ 0.0001 
0.00013 ZJ 8.5E-05 ZJ 0.00015 ZJ 0.00011 ZJ 8.5E-05 ZJ 0.00011 ZJ 0.00011 ZJ
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR2 LPR2 LPR2 LPR2 LPR3 LPR3 LPR3

LPR2-CSMH-COMP17 LPR2-CSMH-COMP18 LPR2-CSMH-COMP19 LPR2-CSMH-COMP20 LPR3-CSMH-COMP24 LPR3-CSMH-COMP26 LPR3-CSMH-COMP27
9/1/2009 9/3/2009 9/1/2009 9/1/2009 8/11/2009 8/12/2009 8/11/2009

N N N N N N N

0.00036 J 0.00087 J 0.0012 0.0005 J 0.00083 J 0.00055 J 0.0007 J
0.00037 J 0.00097 U 0.00054 J 0.00094 U 0.00098 U 0.00098 U 0.00092 U
0.00097 U 0.00097 U 0.00097 U 0.00094 U 0.00098 U 0.00098 U 0.00092 U
0.00092 J 0.0026 0.0038 0.0014 0.00084 J 0.0011 J 0.0012 

0.0059 U 0.00078 0.003 U 0.00022 J 0.00051 J 0.0043 U 9.7E-05 J
0.0021 UJ 0.00066 J 0.00065 UJ 0.00027 J 0.00049 J 0.00084 J 0.0002 J
0.0037 UJ 0.0013 UJ 0.0021 UJ 0.00024 J 0.00026 J 0.0055 UJ 0.00015 J
0.015 U 0.02 0.011 U 0.022 0.029 0.022 0.017 
0.041 0.048 0.042 0.07 0.049 0.064 0.036 
0.0037 U 0.0013 U 0.0021 U 0.012 0.0024 0.0056 U 0.0011 
0.00015 U 3.4E-05 J 0.00015 U 3.7E-06 J 7.1E-05 U 0.00032 U 6.4E-05 U
0.0001 U 3.2E-05 U 9E-05 U 2.1E-05 U 1.6E-05 J 0.00032 U 3.2E-05 J
0.00013 U 4E-05 U 0.00013 J 3.8E-05 J 6.8E-05 J 0.0004 U 8.1E-05 J
0.003 0.0046 0.0041 U 0.0034 0.008 0.0056 0.0046 
0.0045 0.0066 0.0035 0.0041 0.0092 0.0092 0.0074 
0.00014 U 4.2E-05 U 0.00012 U 1.2E-05 J 1.4E-05 J 0.00043 U 9.7E-06 J
0.0086 0.0078 0.0062 0.0052 0.012 0.011 0.0092 
0.0096 U 0.0053 U 0.0097 U 0.0011 U 0.0016 U 0.0065 U 0.00084 U
0.017 U 0.011 U 0.028 U 0.0012 U 0.0014 U 0.044 U 0.0018 U
0.00032 U 0.00014 U 0.00017 U 9E-06 U 0.00018 J 0.00072 U 9E-05 U
0.0043 U 0.0025 U 0.0023 U 0.00028 U 0.00039 U 0.007 U 0.00066 U
0.0025 U 0.0025 U 0.0026 U 6.9E-05 U 0.00016 U 0.0047 U 0.00018 U
0.00059 U 0.00044 U 0.00023 U 6.6E-05 UJ 7.7E-05 UJ 0.00059 U 4.6E-05 UJ
0.00025 U 7.8E-05 U 0.00022 U 1.6E-05 U 4E-05 J 0.00079 U 2.6E-05 J
0.0013 U 0.00054 J 0.00057 U 0.0005 J 0.0014 0.0012 0.0006 
0.00032 UJ 3.8E-05 UJ 6.5E-05 UJ 1.4E-05 UJ 9.6E-05 UJ 0.00028 UJ 3.7E-05 J
0.0036 0.0047 0.006 0.003 0.0089 0.011 0.0058 
0.0035 0.0039 0.0035 0.0029 0.0034 0.004 0.0039 
0.0026 U 0.00095 U 0.002 U 8.9E-05 U 8.8E-05 U 0.0043 U 0.00016 U
0.023 J 0.023 J 0.026 J 0.015 J 0.039 J 0.044 J 0.024 J
0.041 0.068 0.042 0.104 0.0804 0.086 0.0541 
0.0009 U 0.00076 0.0033 U 0.00035 J 0.0016 0.005 U 0.00041 J

0.011 0.011 0.016 0.012 0.014 0.011 0.012 
1.29 1.19 1.48 1.49 0.426 0.749 0.578 
0.18 0.17 0.25 0.21 0.11 0.12 0.13 
0.16 0.16 0.2 0.19 0.089 0.097 0.13 
0.02 0.01 0.05 0.02 0.021 0.023 0 
2000 1830 2220 2010 1770 3500 3020 
0.016 U 0.016 U 0.016 U 0.015 U 4.2 0.017 U 0.014 U
18.1 17.9 18.5 13.2 23.5 26.6 20.3 
10.8 12.1 13.6 13.3 30.2 19.5 18.9 
513 453 504 431 351 464 435 
2530 2770 2770 2570 2110 2490 2130 
3750 3320 3220 3470 3670 3020 3670 
0.018 UJ 0.018 UJ 0.29 J 0.3 J 0.015 UJ 0.019 UJ 0.33 J
0.014 U 0.014 U 0.014 U 0.013 U 0.012 U 0.015 U 0.013 U
44.6 45.3 49.2 46.9 37.3 42.4 36.4 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR2 LPR2 LPR2 LPR2 LPR3 LPR3 LPR3

LPR2-CSMH-COMP17 LPR2-CSMH-COMP18 LPR2-CSMH-COMP19 LPR2-CSMH-COMP20 LPR3-CSMH-COMP24 LPR3-CSMH-COMP26 LPR3-CSMH-COMP27
9/1/2009 9/3/2009 9/1/2009 9/1/2009 8/11/2009 8/12/2009 8/11/2009

N N N N N N N

3.3 13.1 4.6 4.2 2.6 6 7.9 
0.004 U 0.004 U 0.0041 U 0.0038 U 0.0034 U 0.0042 U 0.0036 U
1.3 J 1.2 J 1.5 J 1.5 J 0.44 J 0.76 J 0.59 J
0.5 0.6 0.42 0.52 1.5 2.3 2.5 
0.0008 U 0.0008 U 0.00082 U 0.00077 U 0.00069 U 0.00085 U 0.00086 J
0.077 0.054 0.082 0.075 0.05 0.06 0.044 
0.032 J 0.038 J 0.036 J 0.039 J 0.074 J 0.049 J 0.035 J

0.045 0.053 0.052 0.054 0.072 0.13 0.11 
2.1 2.2 2.7 1.6 4.1 8.1 6 
0.004 U 0.098 0.0041 U 0.092 2.3 0.15 0.12 
0.64 J 0.52 J 0.62 J 0.44 J 0.26 J 0.42 J 0.44 J
0.0004 U 0.0004 U 0.00041 U 0.00038 U 0.00034 U 0.00042 U 0.00036 U

1.1 J 0.92 J 0.92 J 0.78 J 0.71 J 0.8 J 0.56 J

0.0024 UJ 0.0021 UJ 0.003 UJ 0.0024 UJ 0.0022 UJ 0.003 UJ 0.0026 UJ
0.0013 J 0.0019 UJ 0.0017 UJ 0.0011 J 0.001 UJ 0.0017 UJ 0.00086 UJ
0.00079 UJ 0.0006 UJ 0.00084 UJ 0.00072 UJ 0.00072 UJ 0.00085 UJ 0.00071 UJ
0.0013 UJ 0.0011 UJ 0.0016 UJ 0.0011 UJ 0.0011 UJ 0.0015 UJ 0.0015 UJ
0.0024 UJ 0.0021 UJ 0.0031 UJ 0.0024 UJ 0.0022 UJ 0.003 UJ 0.0026 UJ
0.02 J 0.025 J 0.021 J 0.024 J 0.048 J 0.19 J 0.063 J
0.0013 J 0.0013 J 0.0016 UJ 0.0017 J 0.0032 J 0.0064 J 0.0028 J
0.0022 J 0.0015 U 0.0019 U 0.003 J 0.0015 U 0.0036 J 0.0013 U
0.0039 J 0.002 J 0.0016 J 0.0041 J 0.0009 J 0.0032 J 0.0017 J
0.0019 J 0.0018 U 0.0015 U 0.0041 J 0.001 U 0.0018 J 0.0012 J
0.0038 J 0.0024 J 0.0023 J 0.0036 J 0.0017 J 0.0035 J 0.0018 J
0.0021 U 0.0012 U 0.0014 U 0.0024 J 0.0009 J 0.002 J 0.001 U
0.0013 J 0.0011 J 0.0013 J 0.0023 J 0.0014 J 0.0027 J 0.00089 J
0.004 J 0.0027 J 0.003 J 0.0041 J 0.0021 J 0.0038 J 0.0023 J
0.013 J 0.0096 J 0.0089 J 0.0095 J 0.005 J 0.017 J 0.0068 J
0.0041 UJ 0.0037 UJ 0.0028 UJ 0.0026 UJ 0.0027 UJ 0.0052 UJ 0.0026 UJ
0.00068 J 0.00072 J 3.2E-05 U 0.001 J 0.0018 J 0.0079 J 0.0017 J
0.029 0.018 0.018 0.023 0.017 0.057 0.019 
0.0025 J 0.0025 J 0.0031 J 0.0034 J 0.0031 J 0.035 J 0.0064 J
0.0032 U 0.0017 U 0.002 U 0.0042 J 0.0011 U 0.0017 U 0.0013 U
0.0027 UJ 0.0021 UJ 0.0034 U 0.0027 UJ 0.0024 UJ 0.003 UJ 0.0034 UJ
0.0017 UJ 0.0015 UJ 0.0012 UJ 0.0012 UJ 0.00079 UJ 0.0015 J 0.00075 UJ
0.0046 J 0.0044 J 0.0036 J 0.0087 J 0.0073 J 0.11 0.013 
0.038 0.025 0.023 0.024 0.018 0.067 0.023 
0.004 J 0.002 J 0.002 J 0.001 J 0.001 J 0.002 J 0.001 J
0.001 J 0.0006 J 0.0009 UJ 0.0009 UJ 0.001 UJ 0.0008 J 0.0005 J
0.001 J 0.002 J 0.0008 J 0.0009 J 0.0005 J 0.003 J 0.001 J
0.004 J 0.002 J 0.002 J 0.002 J 0.001 J 0.006 J 0.002 J
0.014 J 0.012 J 0.01 J 0.007 J 0.004 J 0.013 J 0.008 J
0.002 J 0.002 J 0.002 J 0.0007 J 0.0008 J 0.002 J 0.0009 J
0.003 J 0.002 J 0.001 J 0.001 J 0.0009 J 0.002 J 0.001 J
0.002 J 0.003 J 0.002 J 0.002 J 0.001 J 0.003 J 0.001 J
0.004 J 0.005 J 0.003 J 0.003 J 0.004 J 0.019 J 0.006 J
0.007 J 0.006 J 0.004 J 0.003 J 0.002 J 0.006 J 0.004 J
0.0009 UJ 0.002 J 0.002 J 0.0009 UJ 0.001 UJ 0.003 J 0.001 J
0.006 J 0.004 J 0.003 J 0.002 J 0.002 J 0.004 J 0.002 J
0.006 J 0.008 J 0.005 J 0.005 J 0.004 J 0.008 J 0.005 J
0.004 J 0.011 J 0.004 J 0.005 J 0.004 J 0.012 J 0.006 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR2 LPR2 LPR2 LPR2 LPR3 LPR3 LPR3

LPR2-CSMH-COMP17 LPR2-CSMH-COMP18 LPR2-CSMH-COMP19 LPR2-CSMH-COMP20 LPR3-CSMH-COMP24 LPR3-CSMH-COMP26 LPR3-CSMH-COMP27
9/1/2009 9/3/2009 9/1/2009 9/1/2009 8/11/2009 8/12/2009 8/11/2009

N N N N N N N

0.01 J 0.009 J 0.006 J 0.005 J 0.004 J 0.008 J 0.006 J
0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ 0.001 UJ 0.0009 UJ
0.006 J 0.006 J 0.004 J 0.004 J 0.003 J 0.006 J 0.004 J
0.005 J 0.017 J 0.006 J 0.008 J 0.004 J 0.012 J 0.007 J
0.007 J 0.009 J 0.006 J 0.006 J 0.003 J 0.007 J 0.005 J

3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
 R  R  R  R  R  R  R
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 UJ 3.6 UJ 3.9 UJ 3.8 UJ 4 UJ 3.5 UJ 3.9 UJ
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 UJ 3.6 UJ 3.9 UJ 3.8 UJ 4 UJ 3.5 UJ 3.9 UJ
3.6 UJ 3.6 UJ 3.9 UJ 3.8 UJ 4 UJ 3.5 UJ 3.9 UJ
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 UJ 3.6 UJ 3.9 UJ 3.8 UJ 4 UJ 3.5 UJ 3.9 UJ
 R  R  R  R  R  R  R
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 UJ 3.6 UJ 3.9 UJ 3.8 UJ 4 UJ 3.5 UJ 3.9 UJ
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 UJ 3.6 UJ 3.9 UJ 3.8 UJ 4 UJ 3.5 UJ 3.9 UJ
 R  R  R  R  R  R  R
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
 R  R  R  R  R  R  R
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 UJ 3.6 UJ 3.9 UJ 3.8 UJ 4 UJ 3.5 UJ 3.9 UJ
3.6 UJ 3.6 UJ 3.9 UJ 3.8 UJ 4 UJ 3.5 UJ 3.9 UJ
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR2 LPR2 LPR2 LPR2 LPR3 LPR3 LPR3

LPR2-CSMH-COMP17 LPR2-CSMH-COMP18 LPR2-CSMH-COMP19 LPR2-CSMH-COMP20 LPR3-CSMH-COMP24 LPR3-CSMH-COMP26 LPR3-CSMH-COMP27
9/1/2009 9/3/2009 9/1/2009 9/1/2009 8/11/2009 8/12/2009 8/11/2009

N N N N N N N

3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
 R  R  R  R  R  R  R
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
 R  R  R  R  R  R  R
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U
3.6 U 3.6 U 3.9 U 3.8 U 4 U 3.5 U 3.9 U

2.4E-06 U 9.5E-06 4.8E-06 U 9E-06 3.1E-06 U 3.6E-06 U 4.7E-06 U
9.6E-06 U 1E-05 U 3E-05 U 1.8E-05 U 2.3E-05 U 2.1E-05 U 3E-05 U
       
       
0.00013 0.00014 8.4E-05 9.4E-05 0.00019 0.00017 8E-05 
5.9E-05 5.4E-05 3.5E-05 3.1E-05 7.4E-05 5.9E-05 2E-05 U
5.8E-06 U 2.3E-05 8.2E-06 U 7.1E-06 U 2.2E-05 3.6E-05 1.1E-05 UJ
0.0094 J 0.01 J 0.0086 J 0.0093 J 0.012 J 0.014 J 0.01 J
2.7E-05 U 3.1E-05 U 2.6E-05 U 2.1E-05 U 3.8E-05 U 2.9E-05 U 1.9E-05 U
0.0014 0.0014 0.0014 0.0013 0.0015 0.0018 0.0014 
9.5E-05 9.4E-05 7.6E-05 7.1E-05 9.2E-05 0.00011 5.8E-05 
       
0.00019 0.00032 0.00016 J 0.00016 3.9E-05 J 0.00017 9.9E-05 J
0.002 0.0026 0.0013 0.0012 0.0021 0.0025 0.00096 
4.1E-05 5E-05 5.4E-05 5.2E-05 5.3E-05 6E-05 4.2E-05 
2.5E-05 U 2.9E-05 U 2.4E-05 U 2E-05 U 3.5E-05 U 2.6E-05 U 1.8E-05 U
       
0.00086 0.00083 0.00078 0.00071 0.00081 0.001 0.00087 
0.00078 0.00062 0.00087 J 0.00076 0.0008 0.00079 0.0007 
       
0.00042 0.00041 0.00035 J 0.00054 0.0005 0.00074 0.00038 
0.032 J 0.032 J 0.029 J 0.029 J 0.037 J 0.04 J 0.032 J
       
6.4E-05 J 9.1E-05 3.6E-05 U 5E-05 J 2.6E-05 U 6.4E-05 J 4.9E-05 J
0.00016 0.00019 0.00019 0.00019 0.00022 0.00023 0.00018 
3.8E-05 3.9E-05 3.5E-05 6E-05 ZJ 6.7E-05 6E-05 3.9E-05 
3.3E-05 U 3.8E-05 U 2.9E-05 U 2.3E-05 U 3.7E-05 U 3.5E-05 U 2E-05 U
0.00063 0.00063 0.00067 0.00063 0.00078 0.00079 0.00074 
       
       
6.2E-05 1.9E-05 U 6.1E-05 J 8.2E-05 9.9E-05 0.0001 0.00011 
3.6E-05 U 3.7E-05 U 2.7E-05 U 2.7E-05 U 3.5E-05 U 3.4E-05 U 1.8E-05 U
0.0034 0.0038 0.003 0.0031 0.0048 0.0052 0.0034 
0.027 J 0.035 J 0.023 J 0.026 J 0.042 J 0.046 J 0.028 J
       
0.00062 0.00064 0.00055 0.00053 0.00075 0.00094 0.00051 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR2 LPR2 LPR2 LPR2 LPR3 LPR3 LPR3

LPR2-CSMH-COMP17 LPR2-CSMH-COMP18 LPR2-CSMH-COMP19 LPR2-CSMH-COMP20 LPR3-CSMH-COMP24 LPR3-CSMH-COMP26 LPR3-CSMH-COMP27
9/1/2009 9/3/2009 9/1/2009 9/1/2009 8/11/2009 8/12/2009 8/11/2009

N N N N N N N

2.9E-05 ZJ 2.9E-05 7.8E-06 U 9.5E-06 U 3.4E-05 3.6E-05 9.5E-06 U
0.00014 0.00012 0.00012 0.0001 0.00031 0.00018 3.4E-05 
0.00076 0.00099 0.00069 0.0008 0.00096 0.0011 0.00067 
5.3E-05 7.4E-05 9E-06 U 3.3E-05 ZJ 9.1E-05 5.6E-05 1.1E-05 U
0.00066 0.00073 0.00043 0.00048 0.0011 0.00085 0.00027 
8.8E-05 0.00014 6.5E-05 7E-05 0.00023 0.00018 5.7E-05 
0.0014 0.0015 0.0014 0.0017 0.0021 0.0022 0.0015 
       
0.00069 0.00074 0.00063 0.00072 0.00092 0.001 0.00069 
1.5E-05 U 1.6E-05 U 2.9E-05 U 2.4E-05 U 2.1E-05 U 2.3E-05 U 3E-05 U
       
0.00043 0.00061 0.00024 0.00026 0.00075 0.00061 0.00024 
1.1E-05 U 1.2E-05 U 9.9E-06 U 1.2E-05 U 9.6E-06 U 9.2E-06 U 1.2E-05 U
9.6E-06 U 1.1E-05 U 9.4E-06 U 1.2E-05 U 9.2E-06 U 8.8E-06 U 1.2E-05 U
0.00013 0.00015 9.9E-05 9.4E-05 0.0002 0.00022 9.8E-05 
7.3E-06 U 7.7E-06 U 7.1E-06 U 8E-06 U 6.7E-06 U 6.9E-06 U 8.3E-06 U
0.0049 0.0068 0.0049 0.0057 0.0086 J 0.0093 J 0.0055 
0.0029 0.0031 0.002 0.0019 0.0045 0.0046 0.002 
0.00019 0.00023 0.00018 0.00023 0.00031 0.00034 0.00017 
       
0.00097 0.0012 0.00076 0.00086 0.001 0.0015 0.0014 
7.3E-06 U 7.7E-06 U 7.4E-06 U 8.3E-06 U 6.9E-06 U 7.1E-06 U 8.5E-06 U
       
6E-06 U 6.3E-06 U 5.9E-06 U 6.6E-06 U 5.5E-06 U 5.7E-06 U 6.8E-06 U
0.037 J 0.05 J 0.035 J 0.039 J 0.062 J 0.065 J 0.039 J
0.0012 0.0014 0.0011 0.0013 0.0018 0.0019 0.0011 
0.0005 0.00048 0.0004 0.00046 0.00051 0.00057 0.00038 
0.0032 0.004 0.0032 0.003 0.0055 0.0056 0.004 
       
0.003 0.0039 0.0028 0.0033 0.0049 0.0054 0.0032 
1.5E-05 U 2.3E-05 U 1.6E-05 U 1.4E-05 U 1.7E-05 U 1.9E-05 U 1.7E-05 U
9.6E-05 0.00014 7.5E-05 7.2E-05 5.1E-05 4.1E-05 8E-06 U
7.5E-06 U 8.3E-06 U 7.7E-06 U 9.5E-06 U 7.5E-06 U 7.2E-06 U 9E-06 U
7.1E-06 U 7.8E-06 U 6.2E-06 U 7.6E-06 U 6.1E-06 U 5.8E-06 U 8E-06 U
0.00016 ZJ 0.00017 ZJ 0.00021 0.00017 ZJ 0.00018 0.00022 0.00015 ZJ
       
0.00018 0.00022 0.00013 0.00011 0.00025 0.00037 0.00012 
7.2E-06 U 7.9E-06 U 3E-05 3.7E-05 4E-05 3.9E-05 8.4E-06 U
       
0.0014 0.0016 0.0013 0.0015 0.0022 0.0023 0.0015 
       
2.4E-05 U 5E-05 U 2E-05 U 2E-05 U 2.4E-05 U 2.7E-05 U 2.7E-05 U
0.00035 0.0005 0.00028 0.00024 0.00015 0.00024 9.3E-05 
0.0025 0.0047 0.0025 0.0024 0.0084 J 0.0075 J 0.0041 
0.0013 0.0026 0.0013 0.0015 0.0041 0.0036 0.0021 
0.00071 0.0017 0.00076 0.00089 0.0025 0.0025 0.0014 
       
0.0003 0.00048 0.00021 0.00022 0.0013 0.00088 0.00026 
0.00029 0.00053 0.0003 0.00031 0.00073 0.00071 0.00041 
5.6E-05 0.0001 4.9E-05 4.8E-05 0.00023 0.00018 6E-05 
0.0012 0.0014 0.0012 0.0011 0.003 0.0031 0.0016 
0.0018 0.0035 0.002 0.0022 0.0034 0.0039 0.0017 
7.4E-05 0.00011 ZJ 7.8E-05 7.4E-05 0.00036 0.0002 3.4E-05 
0.00061 0.001 0.00054 0.00045 0.00034 0.00035 0.00019 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR2 LPR2 LPR2 LPR2 LPR3 LPR3 LPR3

LPR2-CSMH-COMP17 LPR2-CSMH-COMP18 LPR2-CSMH-COMP19 LPR2-CSMH-COMP20 LPR3-CSMH-COMP24 LPR3-CSMH-COMP26 LPR3-CSMH-COMP27
9/1/2009 9/3/2009 9/1/2009 9/1/2009 8/11/2009 8/12/2009 8/11/2009

N N N N N N N

0.018 J 0.039 J 0.02 J 0.023 J 0.063 J 0.056 J 0.031 J
5.9E-05 8E-05 5.9E-05 8.5E-05 0.00015 0.00013 9.9E-05 
7E-05 9.2E-05 5.9E-05 7.3E-05 0.00015 0.00014 9.2E-05 
0.0039 0.0073 0.0043 0.0049 0.012 J 0.011 J 0.0064 
5.6E-05 6.1E-05 5.7E-05 3.9E-05 7.6E-05 8.6E-05 5.6E-05 
1.2E-05 U 1.6E-05 U 1.9E-05 U 1.6E-05 U 1.5E-05 U 2.1E-05 U 2.3E-05 U
5.5E-06 U 6.2E-06 U 7.2E-06 U 5.3E-06 U 5.9E-06 U 5.3E-06 U 8E-06 U
0.0093 J 0.017 J 0.0095 J 0.011 J 0.024 J 0.024 J 0.014 J
5.7E-05 7.7E-05 7.3E-05 7.9E-05 0.0001 0.00011 5.7E-05 
0.00019 0.00041 0.00021 0.00023 0.00065 0.00062 0.00031 
4.1E-05 8.5E-05 3.5E-05 J 3.4E-05 3E-05 3.5E-05 8.9E-06 U
0.00098 0.002 0.001 0.0011 0.0035 0.003 0.0016 
0.00024 0.00053 0.00025 0.00031 0.00077 0.00071 0.00038 
8.5E-06 U 1.1E-05 U 1.5E-05 U 1.3E-05 U 1.2E-05 U 1.7E-05 U 1.7E-05 U
       
0.0017 0.0036 0.0016 0.0018 0.0065 0.0057 0.0031 
0.00053 0.0011 0.00034 0.00038 0.0016 0.0016 0.00073 
0.0016 0.0034 0.0017 0.0018 0.0048 0.0043 0.0019 
0.0001 0.00022 0.00012 0.00011 0.00031 0.00033 0.00015 
0.0031 0.0059 0.0033 0.0033 0.0081 0.0081 0.0039 
       
2.8E-06 U 3.7E-06 U 5.2E-06 U 4.4E-06 U 3.6E-06 U 4.2E-06 U 5.4E-06 U
0.016 J 0.016 J 0.012 0.012 0.017 J 0.022 J 0.019 J
1.1E-05 2.2E-05 1.1E-05 U 9.4E-06 U 8.1E-05 7.8E-06 U 8.3E-06 U
0.00042 0.00071 0.00046 0.00043 0.00095 0.00092 0.00048 
0.0011 0.0015 0.0012 0.0011 0.0016 0.0018 0.0011 
0.0018 0.0034 0.0016 0.0017 0.006 0.0054 0.0026 
7.3E-06 U 8.9E-06 U 9.8E-06 U 8.7E-06 U 5.2E-06 U 7.2E-06 U 8.4E-06 U
3.3E-05 6.2E-05 2.3E-05 9.7E-06 U 0.00017 0.00014 9.3E-05 
0.00071 0.001 0.00065 0.00066 0.002 0.0018 0.0014 
9.8E-05 0.00015 0.00012 0.00011 0.00027 0.00025 0.00018 
0.00039 0.00049 0.0004 0.00035 0.00071 0.00073 0.00059 
0.00046 0.0006 0.00026 0.00026 0.00022 0.0004 0.00017 
0.00053 0.00063 0.00035 0.0003 0.00021 0.00044 0.00019 
1.8E-05 U 1.7E-05 U 1.7E-05 U 1.1E-05 U 1.4E-05 U 1.7E-05 U 1.7E-05 U
3.4E-06 U 4.5E-06 U 6.8E-06 U 6.5E-06 U 5.1E-06 U 5.7E-06 U 4.9E-06 U
0.00023 0.00026 0.00016 0.00013 0.00011 0.00027 0.0001 
0.00039 0.00048 0.00028 0.00025 0.00019 0.00027 0.00017 
0.00011 0.00014 8.7E-05 8E-05 4.2E-05 5.7E-05 3.1E-05 
       
       
3.3E-06 U 4.3E-06 U 6.2E-06 U 5.2E-06 U 4.3E-06 U 5E-06 U 6.6E-06 U
       
0.0017 0.002 0.0012 0.00099 0.00079 0.0013 0.00061 
0.00049 0.00064 0.0004 0.00035 0.00021 0.00045 0.00016 
       
3.2E-05 3.3E-05 1.5E-05 U 2.1E-05 1.5E-05 ZJ 4.3E-05 1.5E-05 U
1.9E-05 U 1.8E-05 U 1.7E-05 U 1.1E-05 U 1.3E-05 U 1.7E-05 U 1.6E-05 U
1.6E-05 U 1.5E-05 U 1.4E-05 U 9.2E-06 U 1.1E-05 U 1.4E-05 U 1.4E-05 U
0.0028 J 0.0032 J 0.0021 0.0023 0.0031 0.0046 0.0034 
1.8E-05 U 1.7E-05 U 1.7E-05 U 1.1E-05 U 1.3E-05 U 1.7E-05 U 1.7E-05 U
4E-05 4.7E-05 1.6E-05 U 1.1E-05 U 1.3E-05 U 1.6E-05 U 1.6E-05 U
9.8E-05 0.00018 7.2E-05 J 8.2E-05 J 4E-05 J 6.5E-05 J 4.8E-05 J
0.0015 0.0018 0.0012 0.0013 0.00096 0.0018 0.00077 

Page 87 of 207
AECOM

Final

July 2017



Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR2 LPR2 LPR2 LPR2 LPR3 LPR3 LPR3

LPR2-CSMH-COMP17 LPR2-CSMH-COMP18 LPR2-CSMH-COMP19 LPR2-CSMH-COMP20 LPR3-CSMH-COMP24 LPR3-CSMH-COMP26 LPR3-CSMH-COMP27
9/1/2009 9/3/2009 9/1/2009 9/1/2009 8/11/2009 8/12/2009 8/11/2009

N N N N N N N

7.5E-06 U 1E-05 U 1.1E-05 U 1E-05 U 9.5E-06 U 1E-05 U 1.5E-05 U
0.00064 0.00079 0.00052 0.00048 0.00058 0.00064 0.00027 
0.00015 0.00021 8.2E-05 J 9.6E-05 9.6E-05 9.9E-05 2E-05 U
0.021 0.022 0.02 0.038 J 0.032 J 0.031 J 0.023 J
6.9E-06 U 8.8E-05 8.8E-06 U 8.4E-06 U 7.6E-06 U 8.3E-06 U 1.3E-05 U
4.8E-05 7.2E-05 1.1E-05 U 3.3E-05 9.5E-06 U 2.7E-05 1.6E-05 U
       
0.00026 0.00038 0.0002 0.00018 0.00025 0.00023 0.0001 
0.0016 0.0018 0.0012 0.0011 0.0014 0.0014 0.00047 
1.5E-05 U 1.6E-05 U 3.1E-05 U 2.5E-05 U 2.2E-05 U 2.4E-05 U 3.4E-05 U
0.00027 0.00032 0.00022 0.00018 0.00027 0.0002 8.7E-05 
0.00041 0.00038 0.00036 0.00029 0.00055 0.00061 0.00021 
0.0017 0.0022 0.0013 0.0013 0.0014 0.001 0.0005 
       
4.2E-06 U 1.6E-05 6.5E-06 U 4.8E-06 U 1.6E-05 1.6E-05 7.7E-06 U
1.3E-05 U 1.6E-05 U 1.5E-05 U 1.5E-05 U 1.3E-05 U 1.6E-05 U 1.9E-05 U
0.00063 0.0008 0.00048 0.00043 0.00044 0.00066 0.00022 
1.4E-05 U 2.7E-05 1.5E-05 U 1.6E-05 U 1.3E-05 U 1.7E-05 U 2E-05 U
1.2E-05 U 1.5E-05 U 1.3E-05 U 1.3E-05 U 1.1E-05 U 1.5E-05 U 1.7E-05 U
0.0013 0.0013 0.0013 0.0014 0.0015 0.0016 0.0014 
4.6E-05 J 7.9E-05 4E-05 J 4.5E-05 J 2.1E-05 U 6E-05 J 3.2E-05 U
0.0031 0.0035 0.003 0.0028 0.0043 0.0046 0.0038 
0.015 0.016 0.014 0.012 0.016 0.018 0.014 
       
0.00044 0.00048 0.00038 0.00033 0.00039 0.00052 0.00034 
0.0013 0.0017 0.0012 0.00094 0.0012 0.0015 0.00061 
       
0.019 J 0.021 J 0.019 J 0.019 J 0.024 J 0.027 J 0.022 J
0.00014 0.00016 9.3E-05 1.3E-05 U 1.1E-05 U 1.4E-05 U 1.6E-05 U
0.00019 0.0002 0.00017 0.00019 0.00019 0.00027 0.00016 
       
1.4E-05 U 1.5E-05 U 2.9E-05 U 2.4E-05 U 2E-05 U 2.2E-05 U 3.2E-05 U
       
       
9.2E-05 9.7E-05 7.9E-05 7E-05 5.6E-05 8E-05 4.8E-05 
5.3E-05 4.2E-05 4.3E-05 4.9E-05 2.5E-05 0.00013 1.1E-05 U
       
       
       
0.0016 0.0018 0.0014 0.0014 0.0017 0.0021 0.0017 
1.3E-05 U 1.7E-05 U 1.5E-05 U 1.5E-05 U 1.3E-05 U 1.7E-05 U 1.9E-05 U
7.7E-05 7.8E-05 6E-05 7.3E-05 8.6E-05 7.5E-05 6.8E-05 
0.00014 0.00025 0.00012 J 0.00015 4.6E-05 J 0.00013 5.2E-05 J
1.3E-05 U 1.7E-05 U 1.5E-05 U 1.5E-05 U 1.3E-05 U 1.7E-05 U 1.9E-05 U
9.3E-05 9.2E-05 7.4E-05 6.5E-05 0.00011 0.00012 0.0001 
9.4E-05 8.8E-05 7.5E-05 5.9E-05 0.0001 9.3E-05 2.8E-05 U
3.7E-05 U 4.3E-05 U 3.4E-05 U 2.8E-05 U 5E-05 U 3.8E-05 U 2.5E-05 U
0.0002 0.00031 0.00016 0.00016 0.00023 0.00027 0.00012 
0.0061 0.006 0.0056 0.0051 0.0057 0.0062 0.0065 
0.0027 0.003 0.0025 0.003 0.0036 0.0034 0.0024 
       
4.5E-05 U 5.2E-05 U 3.5E-05 U 2.9E-05 U 5.1E-05 U 3.8E-05 U 2.6E-05 U
3.6E-05 U 4.2E-05 U 3.3E-05 U 2.7E-05 U 4.8E-05 U 3.6E-05 U 2.5E-05 U
1.5E-05 U 1.4E-05 J 3E-05 U 2.4E-05 U 2.1E-05 U 2.3E-05 U 3.2E-05 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR2 LPR2 LPR2 LPR2 LPR3 LPR3 LPR3

LPR2-CSMH-COMP17 LPR2-CSMH-COMP18 LPR2-CSMH-COMP19 LPR2-CSMH-COMP20 LPR3-CSMH-COMP24 LPR3-CSMH-COMP26 LPR3-CSMH-COMP27
9/1/2009 9/3/2009 9/1/2009 9/1/2009 8/11/2009 8/12/2009 8/11/2009

N N N N N N N

0.0032 0.0036 0.0025 0.0024 0.0043 0.004 0.0019 
0.00043 0.00048 0.00036 0.00034 0.00052 0.00053 0.00027 
0.0005 0.00065 0.00035 0.00042 0.00062 0.00051 0.00024 
0.0019 0.002 0.0016 0.0041 0.0037 0.0034 0.0019 
0.00016 0.00013 0.00011 0.00012 0.00012 0.00019 7.5E-05 
0.0009 0.0012 0.00063 0.00069 0.00079 0.0008 0.00042 
5.2E-06 U 6.3E-06 U 7.4E-06 U 6.3E-06 U 6.2E-06 U 6.5E-06 U 1.1E-05 UJ
       
4E-05 U 4.6E-05 U 3.6E-05 U 3E-05 U 5.3E-05 U 4E-05 U 2.7E-05 U
0.02 J 0.02 J 0.02 J 0.02 J 0.023 J 0.024 J 0.02 J
0.0004 0.00045 0.00037 0.00029 0.00058 0.00059 0.00052 
0.323 0.412 0.3 0.333 0.517 0.536 0.352 
0.274 0.361 0.255 0.287 0.456 0.47 0.301 
0.22 0.286 0.206 0.237 0.373 0.384 0.255 
7.82E-06 1.69E-06 7.58E-06 9.69E-06 1.19E-05 1.22E-05 1.27E-05 

2.8E-06 U 9.5E-06 5.5E-06 U 9E-06 3.7E-06 U 4.3E-06 U 5.6E-06 U
0.0015 J 0.0022 J 0.0012 J 0.0014 J 0.0011 J 0.002 J 0.0016 J
0.024 J 0.026 J 0.018 J 0.017 0.023 ZJ 0.031 J 0.024 J
0.07 J 0.077 J 0.066 J 0.082 J 0.087 J 0.094 J 0.07 J
0.085 J 0.087 J 0.077 J 0.08 ZJ 0.099 J 0.11 J 0.081 J
0.09 ZJ 0.12 ZJ 0.081 J 0.091 ZJ 0.15 J 0.16 J 0.092 ZJ
0.042 J 0.082 ZJ 0.044 J 0.049 J 0.13 J 0.12 J 0.066 J
0.01 0.02 0.01 0.011 0.03 0.028 0.014 
0.0012 0.0017 0.0012 0.0011 0.003 0.0028 0.0022 

0.007 U 0.008 U 0.007 U 0.008 U 0.008 U 0.008 U 0.008 U
0.007 U 0.008 U 0.007 U 0.008 U 0.008 U 0.008 U 0.008 U
0.007 U 0.008 U 0.007 U 0.008 U 0.008 U 0.008 U 0.008 U
0.007 U 0.008 U 0.007 U 0.008 U 0.008 U 0.008 U 0.008 U
0.007 U 0.008 U 0.007 U 0.008 U 0.008 U 0.008 U 0.008 U
0.12 0.34 0.31 0.34 0.54 0.64 0.43 
0.033 J 0.16 0.095 0.11 0.31 0.32 0.17 
0.007 U 0.008 U 0.007 U 0.008 U 0.008 U 0.008 U 0.008 U
0.007 U 0.008 U 0.007 U 0.008 U 0.008 U 0.008 U 0.008 U

1.2E-06 J 1.5E-06 J 1.5E-06 J 1.1E-06 U 2.1E-06 J 4.1E-06 J 1.8E-06 J
3.6E-06 J 4E-06 J 4.7E-06 5.1E-06 3.5E-06 J 4.6E-06 5.2E-06 
4.2E-07 U 4.4E-07 U 3.9E-07 U 8.2E-07 U 9E-07 U 4.4E-07 U 9.9E-07 U
7E-07 U 8.1E-07 U 5E-07 U 7.9E-07 U 1.2E-06 U 6.6E-07 U 1.1E-06 U
7.2E-06 9.7E-06 1.1E-05 9.2E-06 5.7E-06 6.5E-06 1.1E-05 
6.9E-07 U 1.1E-06 J 8.8E-07 ZJ 8.2E-07 U 1.3E-06 U 1.7E-06 J 1.1E-06 U
1.6E-06 J 1.9E-06 J 1.9E-06 J 1.8E-06 ZJ 1.7E-06 J 1.8E-06 J 2.6E-06 J
7.6E-07 U 9.5E-07 U 5.8E-07 U 9.2E-07 U 1.4E-06 U 9.7E-07 J 1.3E-06 U
4.2E-07 U 4.6E-07 U 4.7E-07 U 8E-07 U 8.1E-07 U 4.1E-07 U 1.1E-06 U
1.9E-06 J 1.6E-06 J 2E-06 J 1.8E-06 J 1.4E-06 J 1.3E-06 ZJ 2E-06 J
9.8E-07 ZJ 9.5E-07 ZJ 1.2E-06 J 7.4E-07 U 8.4E-07 U 1.6E-06 ZJ 9E-07 U
4.3E-07 ZJ 5.7E-07 ZJ 3.5E-07 U 5.8E-07 U 5.8E-07 U 8.3E-07 J 7.7E-07 J
6.6E-06 6.7E-06 7.8E-06 7.7E-06 4.7E-06 6.1E-06 7.7E-06 
6E-05 7.2E-05 5.1E-05 5.4E-05 9E-05 8.9E-05 5.5E-05 
9.4E-06 9.4E-06 9.4E-06 9.9E-06 6.9E-06 9E-06 8.5E-06 
9.3E-07 U 1E-06 U 2.9E-06 ZJ 2E-06 U 6.5E-06 J 8.2E-06 J 5.6E-06 ZJ
7.7E-07 U 8.4E-07 U 7.8E-07 U 1.5E-06 U 1.7E-06 U 7.3E-07 U 1.9E-06 U
6.49E-05 7.73E-05 5.7E-05 5.85E-05 9.29E-05 9.46E-05 5.97E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR2 LPR2 LPR2 LPR2 LPR3 LPR3 LPR3

LPR2-CSMH-COMP17 LPR2-CSMH-COMP18 LPR2-CSMH-COMP19 LPR2-CSMH-COMP20 LPR3-CSMH-COMP24 LPR3-CSMH-COMP26 LPR3-CSMH-COMP27
9/1/2009 9/3/2009 9/1/2009 9/1/2009 8/11/2009 8/12/2009 8/11/2009

N N N N N N N

2.4E-06 3.2E-06 2.9E-06 ZJ 1.6E-06 ZJ 7.6E-06 1.1E-05 5.8E-06 
3.6E-06 4E-06 4.7E-06 5.1E-06 4.5E-06 4.6E-06 5.2E-06 
3.7E-06 J 5.5E-06 ZJ 6.8E-06 ZJ 3.8E-06 ZJ 7.1E-06 ZJ 1.1E-05 ZJ 3.9E-06 ZJ
2.1E-05 ZJ 2.6E-05 ZJ 2.8E-05 2.6E-05 ZJ 2.2E-05 ZJ 2.6E-05 ZJ 3.2E-05 ZJ
8.5E-06 ZJ 8.8E-06 ZJ 1.1E-05 ZJ 7.4E-06 6E-06 1.1E-05 ZJ 7.7E-06 ZJ
6.9E-05 ZJ 6.9E-05 7.2E-05 7.9E-05 ZJ 5.4E-05 ZJ 6.6E-05 ZJ 7.1E-05 ZJ
9.9E-05 0.00011 8.9E-05 9.3E-05 ZJ 0.00012 0.00013 9.1E-05 ZJ
0.00011 ZJ 0.00012 ZJ 0.00012 ZJ 0.00013 ZJ 7.2E-05 ZJ 0.00011 ZJ 0.0001 ZJ
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR3 LPR4 LPR4 LPR4 LPR4 LPR5 LPR5

LPR3-CSMH-COMP28 LPR4-CSMH-COMP30 LPR4-CSMH-COMP31 LPR4-CSMH-COMP32 LPR4-CSMH-COMP33 LPR5-CSMH-COMP34 LPR5-CSMH-COMP35
8/13/2009 8/18/2009 8/20/2009 8/18/2009 8/18/2009 8/18/2009 8/21/2009

N N N N N N N

0.00093 J 0.00028 J 0.0018 J 0.00039 J 0.00068 J 0.00026 J 0.00015 J
0.0003 J 0.00099 U 0.001 UJ 0.00093 U 0.00072 J 0.00097 U 0.00099 U
0.00096 U 0.00099 U 0.001 U 0.00093 U 0.00099 U 0.00097 U 0.00099 U
0.002 0.00064 J 0.00045 J 0.0011 0.00043 J 0.00041 J 0.00032 J

0.0012 U 0.0019 U 0.002 U 0.0019 U 0.0029 U 0.00014 J 0.0012 U
0.0014 UJ 0.0011 UJ 0.001 UJ 0.00089 UJ 0.0013 UJ 0.00022 J 0.0011 UJ
0.0014 UJ 0.0024 UJ 0.001 UJ 0.0017 UJ 0.0034 UJ 0.00031 J 0.001 UJ
0.025 0.017 0.036 0.011 0.019 0.02 0.014 
0.059 0.042 0.077 0.021 0.065 0.046 0.03 
0.0082 0.0029 0.003 0.0017 U 0.0051 0.0014 0.0018 
9.8E-05 U 0.00053 U 3E-05 U 0.0002 U 0.00022 U 0.00012 U 4.5E-05 U
0.00011 U 0.0007 U 0.0001 U 0.00032 U 0.00022 U 1.2E-05 J 0.0001 U
0.00017 U 0.00088 U 0.0001 U 0.0004 U 0.00028 U 5.8E-05 J 0.00016 U
0.0059 0.0072 0.007 0.0019 0.0081 0.0051 0.0037 
0.0071 0.0051 0.016 0.0037 0.012 0.0085 0.0055 
0.00017 U 0.00093 U 0.0001 U 0.00043 U 0.0003 U 9.7E-06 J 0.00016 U
0.01 0.0075 0.013 0.0064 0.02 U 0.01 0.0087 
0.0015 U 0.013 U 0.004 U 0.01 U 0.024 U 0.0015 U 0.00095 U
0.0016 U 0.031 U 0.007 U 0.014 U 0.012 U 0.0037 U 0.0017 U
0.00014 J 0.0011 8E-05 U 3.5E-05 U 0.0003 U 6E-05 J 9.5E-05 J
0.00051 U 0.0077 U 0.0009 U 0.003 U 0.0063 U 0.0012 U 0.00067 U
0.0016 U 0.0019 0.006 U 0.002 U 0.011 U 0.00028 U 0.0014 U
0.00069 U 0.00065 U 0.0006 U 0.00014 U 0.00019 U 7.7E-05 UJ 0.00042 U
0.00033 U 0.0017 U 0.0002 U 0.0008 U 0.00055 U 3.9E-05 J 0.00031 U
0.001 J 0.00065 0.0006 J 0.00015 U 0.00043 U 0.00045 J 0.00036 J
6.9E-05 UJ 0.00027 UJ 4E-05 UJ 0.0004 UJ 0.00016 UJ 3.1E-05 UJ 1.3E-05 J
0.0076 0.009 0.02 0.0048 0.011 0.0083 0.0085 
0.0035 0.0024 0.003 0.0012 0.0035 0.0022 0.0013 
0.0023 U 0.0017 U 0.0004 U 0.0038 U 0.0063 U 0.00039 U 0.0015 U
0.033 J 0.038 J 0.058 J 0.028 J 0.038 J 0.039 J 0.039 J
0.0922 0.0619 0.116 0.032 0.0891 0.0674 0.0458 
0.00074 J 0.0016 0.0006 J 0.0013 U 0.019 U 0.00053 J 0.0003 U

0.015 0.011 0.01 0.009 U 0.009 U 0.01 0.01 U
0.875 0.329 0.25 0.54 0.26 0.31 0.25 
0.16 0.12 0.15 0.12 0.16 0.099 0.11 
0.12 0.12 0.13 0.094 0.14 0.074 0.097 
0.04 0 0.02 0.026 0.02 0.025 0.013 
3100 1870 2200 2210 2570 2830 1670 
0.017 U 2.4 0.73 J 0.75 0.48 0.81 0.46 
23.5 23.3 23.8 18.7 26.4 25.4 25.7 
17.9 25.3 15.4 13.6 14.3 15.3 12.4 
459 334 403 408 406 346 321 
2540 1610 2280 2240 2240 1920 2030 
3150 4070 3990 3800 3550 4140 3700 
0.019 UJ 0.3 J 0.27 J 0.44 J 0.34 J 0.015 UJ 0.015 UJ
0.015 U 0.011 U 0.024 J 0.012 U 0.014 U 0.012 U 0.012 U
42.3 31 36.9 41.3 42.3 39.2 36.2 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR3 LPR4 LPR4 LPR4 LPR4 LPR5 LPR5

LPR3-CSMH-COMP28 LPR4-CSMH-COMP30 LPR4-CSMH-COMP31 LPR4-CSMH-COMP32 LPR4-CSMH-COMP33 LPR5-CSMH-COMP34 LPR5-CSMH-COMP35
8/13/2009 8/18/2009 8/20/2009 8/18/2009 8/18/2009 8/18/2009 8/21/2009

N N N N N N N

5 5.9 4 3.6 4.9 3.6 3.5 
0.0042 U 0.003 U 0.019 J 0.0035 U 0.004 U 0.0033 U 0.0034 U
0.89 J 0.34 J 0.26 J 0.54 J 0.26 J 0.32 J 0.25 J
1.2 1.8 1.5 1.8 3.6 1.7 1.5 
0.00085 U 0.00062 J 0.00074 U 0.0007 U 0.0008 U 0.00066 U 0.00068 U
0.06 0.045 0.081 0.078 0.081 0.071 0.11 
0.055 J 0.046 J 0.03 0.031 J 0.029 J 0.032 J 0.03 J

0.1 0.085 0.074 0.042 0.068 0.083 0.054 
4.5 4.4 3.8 J 5.3 10.2 4.6 4.9 
0.14 1.6 0.46 0.51 0.35 0.52 0.34 
0.56 J 0.27 J 0.23 J 0.27 J 0.26 J 0.28 J 0.24 J
0.00042 U 0.0003 U 0.00037 U 0.00035 U 0.0004 U 0.00033 U 0.00034 U

0.94 J 0.56 J 0.61 J 0.76 J 0.63 J 0.54 J 0.52 J

0.0046 J 0.0024 UJ 0.0027 J 0.0025 UJ 0.0024 UJ 0.0021 UJ 0.0033 J
0.0032 J 0.001 UJ 0.0011 U 0.00072 UJ 0.00084 UJ 0.00087 UJ 0.0018 UJ
0.0014 U 0.00091 UJ 8.8E-05 U 0.00075 UJ 0.00087 UJ 0.00069 UJ 0.0013 U
0.0023 U 0.0014 UJ 0.001 J 0.0015 UJ 0.0015 UJ 0.0014 UJ 0.0026 U
0.0036 J 0.0024 UJ 0.002 UJ 0.0025 UJ 0.0025 UJ 0.0021 UJ 0.004 J
0.016 J 0.0061 J 0.011 J 0.0085 J 0.012 J 0.004 J 0.0046 J
0.002 UJ 0.0011 UJ 0.0016 J 0.0013 UJ 0.0014 J 0.00091 UJ 0.0017 UJ
0.0027 J 0.00088 U 0.00094 J 0.0012 U 0.0011 U 0.0012 U 0.0016 U
0.0014 U 0.0012 J 0.00079 J 0.00095 J 0.00059 J 0.00062 J 0.0013 J
0.00074 U 0.001 U 0.0015 U 0.00088 J 0.0018 U 0.00089 U 0.00077 U
0.0022 J 0.001 J 0.0017 J 0.0019 J 0.0012 U 0.0008 J 0.00079 J
0.0013 U 0.00082 U 0.0017 J 0.001 J 0.0015 U 0.0011 U 0.0022 U
0.0012 J 0.00045 U 0.0011 J 0.001 J 0.00092 U 0.00071 J 0.00047 U
0.0019 J 0.0012 J 0.0018 J 0.0023 J 0.0014 J 0.001 J 0.0014 J
0.0096 J 0.0035 J 0.004 J 0.0049 J 0.002 J 0.0026 J 0.0026 J
0.005 UJ 0.003 UJ 0.0033 UJ 0.0025 UJ 0.005 UJ 0.0024 UJ 0.0078 UJ
0.00012 U 1.7E-05 U 0.00059 J 9.7E-06 U 1.5E-05 U 1.3E-05 U 9.8E-05 U
0.0016 UJ 0.0071 J 0.0083 J 0.0083 J 0.0048 J 0.0049 J 0.0012 UJ
0.0028 UJ 0.0011 UJ 0.001 J 0.0042 J 0.0042 J 0.0015 UJ 0.0027 UJ
0.0027 U 0.0013 J 0.0011 J 0.0011 U 0.0022 U 0.0017 U 0.0039 U
0.0037 UJ 0.0031 U 0.0022 UJ 0.0029 U 0.0031 UJ 0.0023 UJ 0.0046 UJ
0.00064 U 0.00077 UJ 0.0013 U 0.00074 UJ 0.0017 UJ 0.00085 UJ 0.00077 U
0.0021 UJ 0.0022 J 0.00063 U 0.0028 J 0.0021 J 0.0021 J 0.0014 UJ
0.0013 UJ 0.009 J 0.012 0.01 0.0006 U 0.00045 U 0.00096 UJ
0.002 J 0.0009 J 0.001 J 0.0008 J 0.0006 J 0.0009 UJ 0.0005 J
0.0005 J 0.0009 UJ 0.0005 J 0.001 UJ 0.001 UJ 0.0009 UJ 0.0009 UJ
0.001 J 0.0009 UJ 0.0005 J 0.001 UJ 0.001 UJ 0.0009 UJ 0.0009 UJ
0.002 J 0.0008 J 0.002 J 0.0008 J 0.0005 J 0.0005 J 0.0005 J
0.008 J 0.003 J 0.004 J 0.004 J 0.003 J 0.002 J 0.002 J
0.001 J 0.0009 UJ 0.0009 UJ 0.0007 J 0.0005 J 0.0009 UJ 0.0009 UJ
0.002 J 0.0008 J 0.001 J 0.0007 J 0.0005 J 0.0005 J 0.0009 UJ
0.002 J 0.0009 UJ 0.0009 UJ 0.0007 J 0.001 UJ 0.0009 UJ 0.0009 UJ
0.004 J 0.001 J 0.002 J 0.002 J 0.001 J 0.0007 J 0.001 J
0.004 J 0.002 J 0.002 J 0.002 J 0.002 J 0.001 J 0.001 J
0.001 J 0.0009 UJ 0.0009 UJ 0.001 UJ 0.001 UJ 0.0009 UJ 0.0009 UJ
0.003 J 0.002 J 0.002 J 0.001 J 0.001 J 0.001 J 0.0008 J
0.006 J 0.0009 UJ 0.0009 UJ 0.003 J 0.001 UJ 0.0009 UJ 0.0009 UJ
0.006 J 0.001 J 0.003 J 0.002 J 0.002 J 0.001 J 0.001 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR3 LPR4 LPR4 LPR4 LPR4 LPR5 LPR5

LPR3-CSMH-COMP28 LPR4-CSMH-COMP30 LPR4-CSMH-COMP31 LPR4-CSMH-COMP32 LPR4-CSMH-COMP33 LPR5-CSMH-COMP34 LPR5-CSMH-COMP35
8/13/2009 8/18/2009 8/20/2009 8/18/2009 8/18/2009 8/18/2009 8/21/2009

N N N N N N N

0.007 J 0.004 J 0.005 J 0.002 J 0.003 J 0.002 J 0.002 J
0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ 0.001 UJ 0.0009 UJ 0.0009 UJ
0.005 J 0.001 J 0.003 J 0.002 J 0.003 J 0.002 J 0.001 J
0.008 J 0.001 J 0.002 J 0.002 J 0.002 J 0.002 J 0.001 J
0.006 J 0.001 J 0.002 J 0.002 J 0.002 J 0.002 J 0.001 J

3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 UJ 3.4 U 3.6 U 3.5 U 3.9 U
 R  R  R  R  R  R  R
3.8 U 4 U 1.8 UJ 3.4 U 3.6 U 3.5 U 3.9 U
3.8 UJ 4 UJ 1.8 U 3.4 UJ 3.6 UJ 3.5 UJ 3.9 UJ
3.8 U 4 U 1.8 UJ 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 UJ 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 UJ 4 UJ 1.8 U 3.4 UJ 3.6 UJ 3.5 UJ 3.9 UJ
3.8 U 4 UJ 1.8 U 3.4 UJ 3.6 UJ 3.5 UJ 3.9 UJ
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 UJ 4 UJ 1.8 UJ 3.4 UJ 3.6 UJ 3.5 UJ 3.9 UJ
 R  R  R  R  R  R  R
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 UJ 4 UJ 1.8 U 3.4 UJ 3.6 UJ 3.5 UJ 3.9 UJ
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 UJ 4 UJ 1.8 UJ 3.4 UJ 3.6 UJ 3.5 UJ 3.9 UJ
 R  R 3.6 UJ  R  R  R  R
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
 R  R  R  R  R  R  R
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 UJ 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 UJ 4 UJ 1.8 U 3.4 UJ 3.6 UJ 3.5 UJ 3.9 UJ
3.8 UJ 4 UJ 1.8 UJ 3.4 UJ 3.6 UJ 3.5 UJ 3.9 UJ
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR3 LPR4 LPR4 LPR4 LPR4 LPR5 LPR5

LPR3-CSMH-COMP28 LPR4-CSMH-COMP30 LPR4-CSMH-COMP31 LPR4-CSMH-COMP32 LPR4-CSMH-COMP33 LPR5-CSMH-COMP34 LPR5-CSMH-COMP35
8/13/2009 8/18/2009 8/20/2009 8/18/2009 8/18/2009 8/18/2009 8/21/2009

N N N N N N N

3.8 U 4 U 1.8 UJ 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
 R  R  R  R  R  R  R
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 UJ 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
 R  R  R  R  R  R  R
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U
3.8 U 4 U 1.8 U 3.4 U 3.6 U 3.5 U 3.9 U

4.7E-06 U 3.7E-06 U 2.9E-06 U 4.2E-06 U 3.7E-06 U 3.3E-06 U 1.3E-05 U
1.9E-05 U 1.4E-05 U 1.2E-05 U 2.3E-05 U 2E-05 U 1.6E-05 U 7E-05 U
       
       
0.00022 0.00028 0.00012 3.5E-05 6E-05 6.3E-05 3.7E-05 U
7.2E-05 6.8E-05 2.9E-05 1E-05 U 1.1E-05 U 2.7E-05 3.5E-05 U
2.9E-05 J 1.2E-05 U 1.1E-05 7.5E-06 UJ 7.9E-06 UJ 1.1E-05 2.1E-05 UJ
0.012 J 0.012 J 0.019 J 0.0034 0.016 J 0.01 J 0.0072 
3.3E-05 U 2.1E-05 U 1.1E-05 U 9.9E-06 U 1.1E-05 U 9.6E-06 U 3.4E-05 U
0.0017 0.0017 0.0023 0.00038 0.0016 0.0011 0.00075 
0.00013 0.00012 4.6E-05 9.6E-06 U 1E-05 U 3.3E-05 3.3E-05 U
       
0.00018 J 1.3E-05 UJ 7.3E-05 4E-05 J 2.2E-05 J 3.1E-05 J 8.6E-05 U
0.003 0.0019 0.00093 0.00033 0.00035 0.00058 0.00047 
5.1E-05 2.4E-05 U 8.1E-05 1E-05 U 6.7E-05 3.3E-05 3.6E-05 U
3.1E-05 U 2.1E-05 U 1.1E-05 U 9.2E-06 U 9.8E-06 U 8.9E-06 U 3.2E-05 U
       
0.00095 0.00099 0.0014 0.00032 0.0013 0.00081 0.00052 
0.00074 0.00095 0.0012 0.00023 0.0013 0.00065 0.00045 
       
0.00064 0.00081 1.2E-05 U 5E-05 9.5E-06 U 0.00029 0.00012 
0.036 J 0.041 J 0.058 J 0.013 J 0.049 J 0.034 J 0.022 J
       
5.4E-05 J 2.4E-05 U 2.2E-05 J 2.5E-05 U 2.8E-05 U 2.3E-05 U 8.7E-05 U
0.00021 0.00026 0.00031 6.5E-05 0.00026 0.00018 0.00013 
5.3E-05 7.5E-05 7.7E-05 1E-05 U 6.4E-05 3.6E-05 ZJ 3.5E-05 U
3.2E-05 U 2.3E-05 U 1.2E-05 U 1.2E-05 U 1.3E-05 U 9.7E-06 U 3.5E-05 U
0.00078 0.00088 0.0012 0.00026 0.0011 0.00063 0.00045 
       
       
9.3E-05 0.0001 0.00014 1.3E-05 U 0.00013 7.7E-05 3.2E-05 U
3E-05 U 2.3E-05 U 1.2E-05 U 1.1E-05 U 1.1E-05 U 9.4E-06 U 4.2E-05 U
0.0039 0.0046 0.0065 0.0012 0.0068 0.0037 0.0028 
0.036 J 0.044 J 0.076 J 0.011 0.06 J 0.03 J 0.025 J
       
0.00085 0.00058 0.00078 0.00019 0.00046 0.00037 0.00042 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR3 LPR4 LPR4 LPR4 LPR4 LPR5 LPR5

LPR3-CSMH-COMP28 LPR4-CSMH-COMP30 LPR4-CSMH-COMP31 LPR4-CSMH-COMP32 LPR4-CSMH-COMP33 LPR5-CSMH-COMP34 LPR5-CSMH-COMP35
8/13/2009 8/18/2009 8/20/2009 8/18/2009 8/18/2009 8/18/2009 8/21/2009

N N N N N N N

4.3E-05 4.2E-05 2.8E-05 9.9E-06 U 9.8E-06 U 1.5E-05 4.1E-05 U
0.00027 0.00012 2.9E-05 4.2E-05 ZJ 9.5E-06 U 6.3E-05 4E-05 U
0.00091 0.001 0.0018 0.00036 0.0016 0.00061 0.00064 
0.00011 1.3E-05 U 5.9E-06 U 1.1E-05 U 1.1E-05 U 8.2E-06 U 4.7E-05 U
0.0013 0.00089 0.00036 0.00026 0.00024 0.00039 0.00025 
0.00021 0.00023 6.9E-05 3.4E-05 5.1E-05 ZJ 7.7E-05 2.6E-05 U
0.0019 0.0022 0.003 0.00066 0.0031 0.0019 0.0012 
       
0.00083 0.0011 0.0013 0.00031 0.0014 0.0008 0.00062 
2.7E-05 U 1.9E-05 U 1.9E-05 U 2E-05 U 2.3E-05 U 1.9E-05 U 7E-05 U
       
0.00083 0.0006 0.00043 0.00019 0.00021 0.00028 0.00017 
1E-05 U 1.4E-05 U 6.3E-06 U 1.2E-05 U 1.2E-05 U 8.9E-06 U 5.1E-05 U
1E-05 U 1.3E-05 U 6.3E-06 U 1.2E-05 U 1.2E-05 U 8.5E-06 U 5E-05 U
0.00024 0.00027 0.00018 4E-05 8.9E-05 0.0001 4.1E-05 U
8.6E-06 U 1.3E-05 U 4.9E-06 U 6.7E-06 U 8.8E-06 U 5.5E-06 U 2.8E-05 U
0.0075 J 0.0087 J 0.015 J 0.0025 0.012 J 0.0056 0.0049 
0.0048 0.0044 0.0038 0.00094 0.0019 0.002 0.0014 
0.00024 0.00039 0.00038 9.2E-05 0.00039 0.0002 0.00018 
       
0.0012 0.00069 0.0018 0.00061 0.0012 0.00072 0.00061 
1.4E-05 1.3E-05 U 5E-06 U 6.9E-06 U 9E-06 U 5.7E-06 U 2.9E-05 U
       
1.4E-05 ZJ 1E-05 U 5.7E-06 5.5E-06 U 7.2E-06 U 4.6E-06 U 2.3E-05 U
0.048 J 0.065 J 0.11 J 0.017 J 0.088 J 0.047 J 0.037 J
0.0015 0.0022 0.0023 0.0005 0.0024 0.0012 0.00099 
0.00047 0.00045 0.00061 0.00015 0.00056 0.00034 0.00023 
0.0044 0.0055 0.01 0.0015 0.0079 0.0052 0.0032 
       
0.004 0.0049 0.0085 J 0.0014 0.0072 J 0.0043 0.0031 
1.8E-05 U 2.6E-05 U 2.8E-05 1.2E-05 U 2.3E-05 U 1.3E-05 U 4E-05 U
9E-05 2.3E-05 1E-05 1.8E-05 1.1E-05 ZJ 1.4E-05 3.1E-05 U
7.8E-06 U 9.8E-06 U 4.8E-06 U 9.3E-06 U 9.2E-06 U 7E-06 U 3.9E-05 U
6.9E-06 U 9.5E-06 U 4.2E-06 U 8.3E-06 U 8.3E-06 U 5.6E-06 U 3.5E-05 U
0.00021 0.00018 0.0003 4.9E-05 ZJ 0.00025 0.00015 4.8E-05 U
       
0.00034 0.00012 0.00012 6.1E-05 6.7E-06 U 7.7E-05 0.00011 
3.4E-05 9.8E-06 U 4.5E-05 8.8E-06 U 4.5E-05 6.1E-06 U 3.6E-05 U
       
0.0017 0.0021 0.0041 0.00068 0.0032 0.002 0.0014 
       
2.9E-05 U 4.5E-05 U 2.3E-05 U 1.8E-05 U 3.1E-05 U 1.9E-05 U 6.5E-05 U
0.00041 4.9E-05 4.5E-05 3.8E-05 3E-05 3.7E-05 5.8E-05 
0.0055 0.0082 J 0.013 J 0.0016 0.011 J 0.0048 0.0033 
0.0024 0.0036 0.0067 0.00081 0.0048 0.0023 0.0017 
0.0016 0.002 0.0048 0.0005 0.0028 0.0013 0.0011 
       
0.00091 0.00049 0.00043 0.00021 0.00018 0.00032 0.00013 
0.00051 0.00061 0.0013 0.00019 0.0008 0.00039 0.00034 
0.00016 0.0001 ZJ 0.00011 3.3E-05 5.1E-05 8.5E-05 2.4E-05 U
0.0024 0.0013 0.0029 0.00069 0.0015 0.0011 0.0013 
0.0026 0.0027 0.0078 J 0.00098 0.0046 0.002 0.0019 
0.00023 0.00014 4.3E-05 5.3E-05 3.7E-05 0.0001 2.2E-05 U
0.0007 0.00018 0.00012 8.8E-05 0.00011 0.00013 7.7E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR3 LPR4 LPR4 LPR4 LPR4 LPR5 LPR5

LPR3-CSMH-COMP28 LPR4-CSMH-COMP30 LPR4-CSMH-COMP31 LPR4-CSMH-COMP32 LPR4-CSMH-COMP33 LPR5-CSMH-COMP34 LPR5-CSMH-COMP35
8/13/2009 8/18/2009 8/20/2009 8/18/2009 8/18/2009 8/18/2009 8/21/2009

N N N N N N N

0.037 J 0.054 J 0.11 J 0.012 0.072 J 0.036 J 0.025 J
0.0001 2.9E-05 U 0.00021 3.4E-05 0.00017 9.2E-05 ZJ 5.4E-05 U
0.0001 0.00017 0.00019 1.1E-05 U 0.00016 9.5E-05 7.1E-05 
0.0074 J 0.0098 J 0.019 J 0.0024 0.014 J 0.007 0.0051 
6.8E-05 8.9E-05 0.00011 6.3E-06 U 0.00012 6.2E-05 2.4E-05 U
2E-05 U 3.4E-05 U 1.5E-05 U 1.3E-05 U 2.3E-05 U 1.2E-05 U 5.8E-05 U
5.6E-06 U 1E-05 U 4.7E-06 U 5.8E-06 U 5.4E-06 U 4.9E-06 U 2.2E-05 U
0.016 J 0.02 J 0.043 J 0.0051 0.025 J 0.012 J 0.01 J
9.3E-05 9E-05 0.00012 2.1E-05 ZJ 0.0001 5.2E-05 2.5E-05 U
0.00039 0.00061 0.0013 0.00013 0.0008 0.00044 0.00032 
6.2E-05 2.6E-05 1E-05 9.3E-06 U 9E-06 U 1.4E-05 ZJ 3.4E-05 U
0.0022 0.0038 0.0061 0.00071 0.0042 0.0021 0.0016 
0.00046 0.00073 0.0013 0.00015 0.00091 0.00044 0.00035 
1.5E-05 U 2.4E-05 U 1.1E-05 U 9.8E-06 U 1.7E-05 U 9.2E-06 U 4.3E-05 U
       
0.0042 0.0065 0.012 J 0.0012 0.0088 J 0.0039 0.0028 
0.00097 0.0021 0.0029 0.00029 0.0022 0.00095 0.00069 
0.0026 0.0053 0.0082 J 0.00093 0.0055 0.0031 0.0019 
0.00023 0.00037 0.00061 7.4E-05 0.00044 0.0002 0.00016 
0.0051 0.0078 0.015 J 0.0018 0.0089 0.0047 0.0035 
       
5.1E-06 U 4.6E-06 U 3E-06 U 4.5E-06 U 4E-06 U 3.4E-06 U 1.3E-05 U
0.02 J 0.019 J 0.024 J 0.0063 0.023 J 0.013 0.0091 
4.5E-05 2.2E-05 4.6E-06 U 6.7E-06 U 7.3E-06 U 1.6E-05 ZJ 2.8E-05 U
0.00068 0.0011 0.0018 0.00023 0.0011 0.00058 0.00048 
0.0014 0.0018 0.0033 0.00053 0.0022 0.001 0.00096 
0.0034 0.0067 0.0094 J 0.0011 0.0072 J 0.004 0.0026 
6.6E-06 U 1.4E-05 U 4.4E-06 U 6.7E-06 U 7.3E-06 U 6.3E-06 U 2.8E-05 U
0.00012 0.00014 0.00016 3.2E-05 0.00021 8.8E-05 4.3E-05 U
0.0015 0.002 0.0032 0.00039 0.0029 0.0014 0.0012 
0.00021 0.00028 0.00045 6.1E-05 0.00035 0.00018 0.00016 
0.00063 0.00068 0.0013 0.00018 0.001 0.0005 0.00057 
0.00053 0.00014 1E-05 U 6.2E-05 9.5E-05 6.4E-05 0.00013 
0.00052 0.0001 6.4E-05 6.8E-05 5.8E-05 4.6E-05 0.0001 
1.6E-05 U 2.2E-05 U 1.1E-05 U 1E-05 U 1.3E-05 U 9.6E-06 U 3.2E-05 U
6.3E-06 U 6.8E-06 U 3.4E-06 U 5.2E-06 U 5E-06 U 3.5E-06 U 1.9E-05 U
0.00027 9.2E-05 4.9E-05 3E-05 4.4E-05 4.2E-05 4.5E-05 
0.00044 0.00024 9.5E-05 5.3E-05 8.6E-05 7.4E-05 7.1E-05 
0.00013 1.3E-05 1.6E-05 5.3E-06 U 9.3E-06 9.9E-06 ZJ 1.9E-05 U
       
       
6.1E-06 U 5.6E-06 U 3.6E-06 U 5.4E-06 U 4.8E-06 U 4.1E-06 U 1.6E-05 U
       
0.0015 0.00063 0.00041 0.00021 0.00028 0.00027 0.00026 
0.00058 6.5E-05 8.3E-05 4.9E-05 4.3E-05 4.6E-05 9.5E-05 
       
4E-05 1.9E-05 U 1.1E-05 9E-06 U 1.2E-05 U 8.5E-06 U 2.8E-05 U
1.5E-05 U 2.1E-05 U 1E-05 U 9.6E-06 U 1.3E-05 U 9.3E-06 U 3E-05 U
1.3E-05 U 1.8E-05 U 8.9E-06 U 8.3E-06 U 1.1E-05 U 7.8E-06 U 2.6E-05 U
0.0033 0.0025 J 0.0042 J 0.0013 0.0036 0.0024 0.0016 
1.5E-05 U 2.1E-05 U 1.1E-05 U 1E-05 U 1.3E-05 U 9.4E-06 U 3.1E-05 U
1.5E-05 U 2.1E-05 U 2E-05 9.6E-06 U 1.3E-05 U 9.1E-06 U 3E-05 U
0.00011 J 2.7E-05 J 3.2E-05 J 4.2E-05 U 3.7E-05 U 1.7E-05 J 0.00013 U
0.002 0.00053 0.00043 0.0002 0.00023 0.00023 0.00052 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR3 LPR4 LPR4 LPR4 LPR4 LPR5 LPR5

LPR3-CSMH-COMP28 LPR4-CSMH-COMP30 LPR4-CSMH-COMP31 LPR4-CSMH-COMP32 LPR4-CSMH-COMP33 LPR5-CSMH-COMP34 LPR5-CSMH-COMP35
8/13/2009 8/18/2009 8/20/2009 8/18/2009 8/18/2009 8/18/2009 8/21/2009

N N N N N N N

1.2E-05 U 1.5E-05 U 5.2E-06 U 1.1E-05 U 9.8E-06 U 8.1E-06 U 3.9E-05 U
0.00084 0.00032 0.00016 8.7E-05 0.00013 0.00013 0.00015 
0.00024 0.00015 4.7E-05 1.5E-05 U 5.4E-05 3.8E-05 5.2E-05 U
0.027 J 0.03 J 0.03 J 0.0072 0.034 J 0.02 0.012 
9.9E-06 U 1.2E-05 U 4.6E-06 U 9.5E-06 U 8.1E-06 U 6.5E-06 U 3.2E-05 U
6.1E-05 1.4E-05 U 5.3E-06 U 1.2E-05 U 1E-05 U 8.2E-06 U 4E-05 U
       
0.00033 0.00012 5E-05 1E-05 U 5.4E-05 6.3E-05 3.5E-05 U
0.0019 0.00068 0.00035 0.00021 0.00022 0.00031 0.0002 
3E-05 U 2.1E-05 U 2E-05 U 2.2E-05 U 2.5E-05 U 2E-05 U 7.7E-05 U
0.00038 0.00014 4E-05 5.6E-05 6.5E-05 7.8E-05 3.7E-05 U
0.00071 0.00029 0.00015 0.00012 0.00015 0.00018 0.00014 
0.0021 0.0014 0.00031 0.00026 0.00036 0.00044 0.00025 
       
1.9E-05 7.6E-06 U 3.9E-06 U 4.7E-06 U 5E-06 U 3.6E-06 U 1.5E-05 U
1.8E-05 U 2.2E-05 U 1.2E-05 U 1.3E-05 U 1.2E-05 U 1.3E-05 U 3.4E-05 U
0.00073 0.00018 0.0001 8.3E-05 7.8E-05 0.0001 0.00017 
1.9E-05 U 2.5E-05 U 1.3E-05 U 1.3E-05 U 1.3E-05 U 1.4E-05 U 3.6E-05 U
1.6E-05 U 2.1E-05 U 1.1E-05 U 1.1E-05 U 1.1E-05 U 1.2E-05 U 3.1E-05 U
0.0016 0.0014 0.0016 0.00043 0.0016 0.0011 0.0007 
6.5E-05 J 2E-05 U 1.1E-05 J 2.1E-05 U 2.4E-05 U 1.9E-05 U 7.5E-05 U
0.0041 0.0043 0.0056 0.0014 0.0047 0.0036 0.0024 
0.016 0.017 0.02 0.0048 0.018 0.013 0.0082 
       
0.00046 0.0005 0.00042 6.1E-05 0.00018 0.00024 0.00016 
0.0016 0.00094 0.0005 0.00018 0.00032 0.00035 0.00026 
       
0.023 J 0.026 J 0.031 J 0.0075 J 0.028 J 0.02 J 0.013 J
0.00016 0.00016 1E-05 U 1.1E-05 U 1.1E-05 U 1.1E-05 U 3E-05 U
0.00021 0.00023 0.00022 4.8E-05 0.00014 0.00012 9.5E-05 
       
2.8E-05 U 1.9E-05 U 1.9E-05 U 2.1E-05 U 2.3E-05 U 1.8E-05 U 7.3E-05 U
       
       
9E-05 0.0001 4.8E-05 1.1E-05 U 2.4E-05 2.6E-05 3.1E-05 U
7.1E-05 1E-05 U 3.8E-06 U 8E-06 U 6.9E-06 U 6.1E-06 U 2.8E-05 U
       
       
       
0.0021 0.0017 0.0023 0.00073 0.002 0.0013 0.00087 
1.8E-05 U 2.4E-05 U 1.2E-05 U 1.3E-05 U 1.3E-05 U 1.3E-05 U 3.5E-05 U
7.7E-05 8.2E-05 5.6E-05 1.1E-05 U 5.3E-05 4.6E-05 2.9E-05 U
0.00017 2E-05 J 2E-05 J 2.4E-05 J 1.3E-05 J 1.6E-05 J 7.3E-05 U
1.8E-05 U 2.3E-05 U 1.2E-05 U 1.3E-05 U 1.2E-05 U 1.3E-05 U 3.5E-05 U
9.6E-05 0.00011 0.00014 1.5E-05 U 0.00011 7.7E-05 4E-05 U
0.00011 3.1E-05 U 3.9E-05 1.4E-05 U 1.5E-05 U 1.4E-05 U 4.8E-05 U
4.3E-05 U 3E-05 U 1.6E-05 U 1.3E-05 U 1.4E-05 U 1.3E-05 U 4.4E-05 U
0.00034 0.00032 9.5E-05 1.3E-05 U 8.8E-05 7.5E-05 4.4E-05 U
0.007 0.0075 0.0099 0.0021 0.009 0.0047 0.0037 
0.0036 0.004 0.0039 0.0008 0.0031 0.0023 0.0015 
       
4.4E-05 U 3.7E-05 U 1.6E-05 U 1.3E-05 U 1.4E-05 U 1.3E-05 U 4.6E-05 U
4.3E-05 U 2.9E-05 U 1.4E-05 U 1.3E-05 U 1.4E-05 U 1.2E-05 U 4.4E-05 U
2.9E-05 U 2E-05 U 2E-05 U 2.1E-05 U 2.4E-05 U 1.9E-05 U 7.3E-05 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR3 LPR4 LPR4 LPR4 LPR4 LPR5 LPR5

LPR3-CSMH-COMP28 LPR4-CSMH-COMP30 LPR4-CSMH-COMP31 LPR4-CSMH-COMP32 LPR4-CSMH-COMP33 LPR5-CSMH-COMP34 LPR5-CSMH-COMP35
8/13/2009 8/18/2009 8/20/2009 8/18/2009 8/18/2009 8/18/2009 8/21/2009

N N N N N N N

0.0046 0.0046 0.0031 0.00068 0.0015 0.0015 0.00098 
0.0007 0.00063 0.00032 7.5E-05 0.00016 0.00018 0.00015 
0.00093 0.001 0.00028 0.00012 0.00017 0.00023 0.00015 
0.0026 0.0041 0.0043 0.00067 0.0033 0.0019 0.0012 
0.00021 9.8E-05 9.1E-05 1.5E-05 U 1.6E-05 U 3.9E-05 5.1E-05 U
0.0013 0.0014 0.00042 0.00015 0.00027 0.00033 0.00028 
8.5E-06 UJ 1.1E-05 U 4.3E-06 U 6.9E-06 UJ 7.3E-06 UJ 5.7E-06 U 1.9E-05 UJ
       
4.6E-05 U 2.5E-05 U 1.5E-05 U 1.4E-05 U 1.5E-05 U 1.4E-05 U 4.8E-05 U
0.022 J 0.028 J 0.031 J 0.0066 0.03 J 0.019 J 0.012 J
0.0006 0.00056 0.001 0.00017 0.00086 0.00045 0.00053 
0.439 0.516 0.786 0.133 0.621 0.355 0.255 
0.38 0.451 0.689 0.113 0.539 0.301 0.219 
0.304 0.37 0.592 0.0964 0.467 0.261 0.188 
1.12E-05 1.21E-05 1.71E-05 6.52E-07 1.56E-05 9.45E-06 1.14E-06 

5.4E-06 U 4.6E-06 U 3.3E-06 U 4.8E-06 U 4.2E-06 U 3.7E-06 U 1.4E-05 U
0.0018 J 0.00076 J 0.002 J 0.00067 J 0.0013 J 0.00078 J 0.00061 
0.028 J 0.023 J 0.029 J 0.0082 0.028 ZJ 0.017 ZJ 0.012 
0.086 J 0.086 J 0.093 J 0.023 J 0.09 J 0.061 J 0.039 J
0.1 J 0.11 J 0.14 J 0.029 J 0.12 J 0.079 ZJ 0.053 J
0.12 ZJ 0.15 J 0.25 J 0.04 ZJ 0.2 ZJ 0.11 J 0.083 J
0.081 J 0.11 ZJ 0.22 J 0.025 ZJ 0.14 J 0.072 ZJ 0.052 J
0.019 0.032 0.053 J 0.0062 0.037 J 0.019 ZJ 0.013 
0.0024 0.003 0.0049 0.00063 0.0043 0.0021 0.0019 

0.008 U 0.008 UJ 0.02 U 0.007 U 0.007 U 0.008 U 0.007 U
0.008 U 0.008 UJ 0.02 U 0.007 U 0.007 U 0.008 U 0.007 U
0.008 U 0.008 UJ 0.02 U 0.007 U 0.007 U 0.008 U 0.007 U
0.008 U 0.008 UJ 0.02 U 0.007 U 0.007 U 0.008 U 0.007 U
0.008 U 0.008 UJ 0.02 U 0.007 U 0.007 U 0.008 U 0.007 U
0.55 0.2 J 0.73 0.17 0.83 0.45 0.31 
0.22 0.12 J 0.53 0.074 0.47 0.22 0.18 
0.008 U 0.008 UJ 0.02 U 0.007 U 0.007 U 0.008 U 0.007 U
0.008 U 0.008 UJ 0.02 U 0.007 U 0.007 U 0.008 U 0.007 U

2.1E-06 J 2E-06 J 2.4E-06 J 1.1E-06 J 3E-06 J 1.9E-06 J 6.7E-07 ZJ
4.6E-06 2.6E-06 J 1.2E-05 2.5E-06 J 3.3E-06 J 2.5E-06 J 1E-06 ZJ
4.4E-07 U 6.4E-07 U 2.2E-07 U 3.5E-07 U 6.4E-07 U 3E-07 U 3.2E-07 U
4.7E-07 U 9.1E-07 U 5.2E-07 J 5.3E-07 U 9.1E-07 U 3.4E-07 U 4E-07 U
8.6E-06 3.4E-06 J 9.1E-06 2.8E-06 J 5.3E-06 3.9E-06 J 1.7E-06 J
1.4E-06 J 9.3E-07 U 1.5E-06 J 7.7E-07 ZJ 1.5E-06 J 1.3E-06 J 5.4E-07 J
1.8E-06 J 8E-07 ZJ 3E-06 J 5.7E-07 J 1.8E-06 J 1.2E-06 J 5.3E-07 J
5.8E-07 U 9.8E-07 U 3.9E-07 ZJ 5.8E-07 U 1E-06 U 4.1E-07 U 4.5E-07 U
4.8E-07 U 7.9E-07 U 1.9E-07 UJ 3.2E-07 U 6.7E-07 U 2.9E-07 U 3.1E-07 U
1.4E-06 ZJ 1.1E-06 J 1.5E-06 J 6.6E-07 ZJ 1.1E-06 ZJ 1.2E-06 J 5.4E-07 J
1.2E-06 J 7.3E-07 U 1.4E-06 J 4.5E-07 U 1.8E-06 J 9.5E-07 ZJ 6.2E-07 ZJ
6.3E-07 J 5.4E-07 U 6.5E-07 J 2.3E-07 U 5E-07 U 4.8E-07 J 3.4E-07 J
6.6E-06 3.7E-06 J 1.8E-07 U 2.4E-06 J 5.8E-06 3.8E-06 J 2.2E-06 J
8.1E-05 6.6E-05 0.0001 J 2.4E-05 0.00011 6.8E-05 3.7E-05 
8.4E-06 4.6E-06 7.2E-06 4E-06 7.2E-06 5.1E-06 4.3E-06 
3.5E-06 J 1.5E-06 U 6E-06 J 3.1E-06 J 4.1E-06 J 4.2E-06 J 2.6E-06 J
7.1E-07 U 1.2E-06 U 3.8E-07 U 6.5E-07 U 1.3E-06 U 5E-07 U 5.9E-07 U
8.64E-05 6.81E-05 0.000104 2.56E-05 0.000115 7.14E-05 3.91E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR3 LPR4 LPR4 LPR4 LPR4 LPR5 LPR5

LPR3-CSMH-COMP28 LPR4-CSMH-COMP30 LPR4-CSMH-COMP31 LPR4-CSMH-COMP32 LPR4-CSMH-COMP33 LPR5-CSMH-COMP34 LPR5-CSMH-COMP35
8/13/2009 8/18/2009 8/20/2009 8/18/2009 8/18/2009 8/18/2009 8/21/2009

N N N N N N N

5E-06 4.5E-06 4.8E-06 2.3E-06 6.2E-06 3.9E-06 1.6E-06 ZJ
4.6E-06 2.6E-06 1.2E-05 2.5E-06 3.3E-06 2.8E-06 1E-06 ZJ
7.2E-06 ZJ 1.4E-06 ZJ 7.2E-06 ZJ 2.8E-06 ZJ 6.4E-06 ZJ 4.4E-06 ZJ 1.9E-06 
2.6E-05 1.2E-05 ZJ 3.5E-05 J 9.7E-06 ZJ 2.1E-05 1.6E-05 ZJ 8.1E-06 
9.2E-06 ZJ 3.6E-06 ZJ 8E-06 ZJ 3E-06 ZJ 7.8E-06 4.2E-06 ZJ 4.2E-06 ZJ
6.2E-05 ZJ 3.6E-05 ZJ 5.9E-05 ZJ 2.5E-05 ZJ 5E-05 ZJ 4E-05 ZJ 2.2E-05 ZJ
0.00012 ZJ 8.4E-05 0.00013 ZJ 3.7E-05 ZJ 0.00013 8.1E-05 ZJ 4.6E-05 
9.7E-05 ZJ 4E-05 ZJ 7E-05 ZJ 3.9E-05 ZJ 6E-05 ZJ 4.4E-05 ZJ 3.2E-05 ZJ
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR6-CSMH-COMP37 LPR6-CSMH-COMP38 LPR6-CSMH-COMP41 LPR6-CSMH-COMP42 LPR6-CSMH-COMP44 LPR7-CSMH-COMP45 LPR7-CSMH-COMP46
8/26/2009 9/15/2009 8/27/2009 8/25/2009 8/27/2009 8/25/2009 8/25/2009

N N N N N N N

0.0036 J 0.00099 UJ 0.00027 J 0.0006 J 0.00029 J 0.001 UJ 0.001 UJ
0.00062 J 0.00099 UJ 0.00098 UJ 0.001 UJ 0.00046 J 0.001 UJ 0.001 UJ
0.001 U 0.00099 U 0.00098 U 0.001 U 0.00098 U 0.001 U 0.001 U
0.0003 J 0.00099 UJ 0.00032 J 0.001 UJ 0.00098 UJ 0.00023 J 0.00023 J

0.001 U 0.002 U 0.005 U 0.003 U 0.002 U 0.002 U 0.002 U
0.001 UJ 0.002 UJ 0.004 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ
0.001 UJ 0.0003 UJ 0.004 UJ 0.003 UJ 0.002 J 0.002 UJ 0.002 UJ
0.029 0.028 0.027 0.014 0.027 0.019 0.024 
0.059 0.05 0.054 0.027 0.056 0.037 0.045 
0.003 0.003 0.004 0.004 0.002 0.003 0.003 
2E-05 U 4E-05 U 9E-05 U 5E-05 U 5E-05 U 3E-05 U 5E-05 U
0.0002 U 0.0003 U 0.0004 U 0.0002 U 0.0001 U 0.0002 U 0.0002 U
0.0002 U 0.0003 U 0.0005 U 0.0002 U 0.0001 U 0.0002 U 0.0003 U
0.005 0.008 0.01 0.006 0.005 0.005 0.006 
0.009 0.01 0.01 0.006 0.008 0.01 0.009 
0.0002 U 0.0004 U 0.0005 U 0.0002 U 0.0002 U 0.0003 U 0.0003 U
0.01 0.015 0.017 0.009 0.01 0.007 0.009 
0.003 U 0.004 U 0.009 U 0.004 U 0.004 U 0.003 U 0.005 U
0.005 U 0.007 U 0.013 U 0.008 U 0.006 U 0.006 U 0.007 U
9E-05 J 0.0001 J 0.0001 J 0.0001 J 7E-05 U 7E-05 U 0.0001 J
0.001 U 0.0007 U 0.001 U 0.0009 U 0.0007 U 0.0009 U 0.003 U
0.0004 U 7E-05 J 0.016 U 0.011 U 0.003 U 0.005 U 0.021 U
0.0007 U 0.43 U 0.002 U 0.0006 U 0.0008 U 0.0005 U 0.0009 U
0.0003 U 0.0005 U 0.0007 U 0.0003 U 0.0002 U 0.0004 U 0.0004 U
0.0003 J 0.0009 J 0.001 0.0008 J 0.0005 J 0.0003 J 0.0005 U
2E-05 UJ 3E-05 UJ 6E-05 UJ 3E-05 UJ 3E-05 UJ 4E-05 UJ 5E-05 UJ
0.013 0.013 0.02 0.013 0.013 0.012 0.012 
0.002 0.001 0.002 0.0007 J 0.001 0.001 0.001 
0.0004 U 0.0004 U 0.001 U 0.009 0.0003 U 0.0004 U 0.014 
0.05 J 0.043 J 0.061 J 0.038 J 0.049 J 0.04 J 0.038 J
0.091 0.081 0.085 0.045 0.085 0.059 0.072 
0.0005 J 0.0007 J 0.0009 J 0.0006 U 0.0005 U 0.0005 J 0.0007 U

0.009 0.009 0.009 J 0.009 0.011 0.009 0.009 
0.191 0.261 0.221 0.211 0.199 0.221 0.231 
0.11 0.12 0.11 0.11 0.12 0.085 0.072 
0.099 0.1 0.1 0.11 0.11 0.08 0.071 
0.011 0.02 0.01 0 0.01 0.005 0.001 
2270 3590 3980 1790 2450 1950 2230 
0.83 J 1.6 J 0.57 J 0.59 J 2.1 J 1.9 J 0.5 J
15.2 30.2 28 24 28.1 31.8 20.6 
12.5 20 14.7 12.5 28.4 22.9 12.3 
382 472 502 372 391 370 380 
1850 2720 2820 2040 2020 2260 1790 
4380 3400 2880 4220 3930 3670 4390 
0.015 UJ 0.02 UJ 0.023 UJ 0.016 UJ 0.24 J 0.018 UJ 0.014 UJ
0.018 J 0.034 J 0.03 J 0.019 J 0.03 J 0.041 0.027 J
31.7 40.6 40.9 38.4 36.1 41.6 31.9 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR6-CSMH-COMP37 LPR6-CSMH-COMP38 LPR6-CSMH-COMP41 LPR6-CSMH-COMP42 LPR6-CSMH-COMP44 LPR7-CSMH-COMP45 LPR7-CSMH-COMP46
8/26/2009 9/15/2009 8/27/2009 8/25/2009 8/27/2009 8/25/2009 8/25/2009

N N N N N N N

9.9 3.1 3.8 4.7 6.2 3.1 7.3 
0.029 J 0.024 J 0.037 J 0.017 J 0.016 J 0.052 J 0.054 J
0.2 J 0.27 J 0.23 J 0.22 J 0.21 J 0.23 J 0.24 J
2.4 3.2 3.9 1.6 2.6 1.7 2.1 
0.002 J 0.0009 U 0.001 U 0.0007 U 0.0007 U 0.00082 U 0.00063 U
0.052 0.12 0.16 0.11 0.1 0.13 0.084 
0.027 0.045 0.03 0.033 0.041 0.063 0.035 

0.061 0.058 0.054 0.052 0.087 0.056 0.052 
5.7 J 16.8 J 21.9 J 4.6 J 10.7 J 8.8 J 5 J
0.47 1 0.35 0.36 1.5 1.4 0.29 
0.16 J 0.27 J 0.23 J 0.22 J 0.26 J 0.26 J 0.19 J
0.0025 J 0.00045 U 0.0005 U 0.00035 U 0.00035 U 0.00037 J 0.00037 J

0.42 0.74 J 0.62 J 0.7 J 0.32 0.72 J 0.32 J

0.0081 UJ 0.0019 UJ 0.0018 J 0.0014 J 0.001 UJ 0.0013 J 0.0015 J
0.0023 U 0.0013 U 0.00075 J 0.0011 U 0.0012 U 0.00071 U 0.00088 U
0.0031 U 0.00081 U 0.00046 J 0.0009 U 0.00056 U 0.00054 U 0.00038 U
0.0056 UJ 0.0015 UJ 0.0013 J 0.0007 UJ 0.0006 UJ 0.00082 J 0.00061 UJ
0.0076 UJ 0.0018 UJ 0.0014 J 0.0012 UJ 0.0013 J 0.0023 J 0.0012 J
0.0041 UJ 0.0024 J 0.0042 J 0.0032 J 0.002 J 0.0028 J 0.0055 J
0.0036 UJ 0.00062 UJ 0.00069 J 0.00062 UJ 0.00058 UJ 0.00064 UJ 0.0006 J
0.0024 U 0.0008 U 0.00065 J 0.0007 J 0.00058 U 0.00044 U 0.00055 J
0.00062 J 0.00053 J 0.00089 J 0.0007 J 0.00052 J 0.00072 J 0.00052 J
0.002 UJ 0.0013 U 0.0011 U 0.0008 U 0.00056 U 0.00074 U 0.0008 J
0.0013 UJ 0.00088 U 0.0017 J 0.00074 J 0.00085 J 0.0011 J 0.0012 J
0.0015 U 0.0041 U 0.0011 J 0.0031 U 0.0007 U 0.00084 U 0.00078 U
0.0012 J 0.0007 U 0.00096 J 0.00057 J 0.00082 J 0.00046 J 0.001 J
0.0015 J 0.00091 J 0.0014 J 0.0014 J 0.00067 J 0.0013 J 0.0014 J
0.0036 J 0.0015 J 0.0031 J 0.0025 J 0.0024 J 0.0036 J 0.0029 J
0.0051 UJ 0.003 UJ 0.0041 UJ 0.0025 UJ 0.0028 UJ 0.0043 UJ 0.0033 UJ
0.00015 U 2E-05 U 2.5E-05 U 8.5E-05 U 2E-05 U 1.2E-05 U 3.2E-05 U
0.0011 U 0.00042 U 0.0064 J 0.00041 U 0.00028 U 0.00045 U 0.00046 U
0.0033 UJ 0.00083 UJ 0.00087 J 0.00084 J 0.00066 UJ 0.0008 UJ 0.00078 UJ
0.0017 U 0.0044 U 0.001 J 0.0032 U 0.00074 J 0.00076 U 0.00075 U
0.0032 UJ 0.0027 UJ 0.0019 UJ 0.0021 UJ 0.0016 UJ 0.0021 U 0.0023 UJ
0.0015 U 0.001 U 0.00082 U 0.00087 J 0.0004 U 0.00062 U 0.00096 J
0.0032 U 0.00072 U 0.00045 U 0.00049 U 0.00051 U 0.00039 U 0.0004 U
0.00093 U 0.00034 U 0.01 0.00033 U 0.00023 U 0.00036 U 0.00037 U
0.0006 J 0.0006 J 0.001 J 0.0006 J 0.0006 J 0.0006 J 0.0006 J
0.001 UJ 0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ
0.001 UJ 0.001 UJ 0.0006 J 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ
0.0006 J 0.0005 J 0.001 J 0.0008 J 0.0009 UJ 0.001 J 0.0007 J
0.002 J 0.001 J 0.004 J 0.003 J 0.001 J 0.002 J 0.002 J
0.001 UJ 0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ
0.0006 J 0.001 UJ 0.0009 J 0.0007 J 0.0009 UJ 0.0005 J 0.0007 J
0.001 UJ 0.001 UJ 0.0007 J 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ
0.001 J 0.001 J 0.002 J 0.001 J 0.0009 J 0.001 J 0.001 J
0.002 J 0.002 J 0.003 J 0.002 J 0.002 J 0.001 J 0.001 J
0.001 UJ 0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ
0.001 J 0.001 UJ 0.002 J 0.001 J 0.0009 UJ 0.001 J 0.001 J
0.001 UJ 0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ
0.001 J 0.001 J 0.002 J 0.001 J 0.001 J 0.001 J 0.002 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR6-CSMH-COMP37 LPR6-CSMH-COMP38 LPR6-CSMH-COMP41 LPR6-CSMH-COMP42 LPR6-CSMH-COMP44 LPR7-CSMH-COMP45 LPR7-CSMH-COMP46
8/26/2009 9/15/2009 8/27/2009 8/25/2009 8/27/2009 8/25/2009 8/25/2009

N N N N N N N

0.004 J 0.002 J 0.004 J 0.002 J 0.003 J 0.002 J 0.003 J
0.001 UJ 0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ
0.002 J 0.002 J 0.003 J 0.002 J 0.002 J 0.002 J 0.002 J
0.0007 J 0.0009 J 0.002 J 0.001 J 0.0009 UJ 0.0005 J 0.001 J
0.0009 J 0.001 J 0.001 J 0.001 J 0.0006 J 0.0007 J 0.001 J

2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 UJ 1.8 UJ 1.9 UJ 1.8 UJ 1.7 UJ 1.9 UJ 1.9 UJ
 R  R  R  R  R  R  R
2 UJ 1.8 UJ 1.9 UJ 1.8 UJ 1.7 UJ 1.9 UJ 1.9 UJ
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 UJ 1.8 UJ 1.9 UJ 1.8 UJ 1.7 UJ 1.9 UJ 1.9 UJ
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 UJ 1.8 UJ 1.9 UJ 1.8 UJ 1.7 UJ 1.9 UJ 1.9 UJ
 R  R  R  R  R  R  R
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 UJ 1.8 UJ 1.9 UJ 1.8 UJ 1.7 UJ 1.9 UJ 1.9 UJ
4 UJ 3.6 UJ 3.8 UJ 3.6 UJ 3.4 UJ 3.7 UJ 3.8 UJ
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
 R  R  R  R  R  R  R
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 UJ 1.8 UJ 1.9 UJ 1.8 UJ 1.7 UJ 1.9 UJ 1.9 UJ
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 UJ 1.8 UJ 1.9 UJ 1.8 UJ 1.7 UJ 1.9 UJ 1.9 UJ
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR6-CSMH-COMP37 LPR6-CSMH-COMP38 LPR6-CSMH-COMP41 LPR6-CSMH-COMP42 LPR6-CSMH-COMP44 LPR7-CSMH-COMP45 LPR7-CSMH-COMP46
8/26/2009 9/15/2009 8/27/2009 8/25/2009 8/27/2009 8/25/2009 8/25/2009

N N N N N N N

2 UJ 1.8 UJ 1.9 UJ 1.8 UJ 1.7 UJ 1.9 UJ 1.9 UJ
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
 R  R  R  R  R  R  R
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 UJ 1.8 UJ 1.9 UJ 1.8 UJ 1.7 UJ 1.9 UJ 1.9 UJ
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
 R  R  R  R  R  R  R
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U
2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.9 U 1.9 U

3.2E-06 U 3.4E-06 U 3.8E-06 U 3.2E-06 U 3.4E-06 U 2.8E-06 U 3.3E-06 U
1.5E-05 U 1.9E-05 U 1.7E-05 U 2E-05 U 1.6E-05 U 1.5E-05 U 1.8E-05 U
       
       
5E-06 U 9.6E-06 U 2.3E-05 1.6E-05 7.7E-06 U 1.8E-05 9E-06 U
4.5E-06 U 8.7E-06 U 7.4E-06 U 6.8E-06 U 7.2E-06 U 7.4E-06 U 8.3E-06 U
4.9E-06 U 5.3E-06 U 5.5E-06 U 5.5E-06 U 4.8E-06 U 5E-06 U 4.8E-06 U
0.013 J 0.01 J 0.012 J 0.0081 J 0.012 J 0.0087 J 0.0093 J
4.2E-06 U 8.1E-06 U 6.9E-06 U 6.3E-06 U 6.1E-06 U 6.3E-06 U 7.1E-06 U
0.0012 0.0013 0.0012 0.00073 0.00089 0.00084 0.00076 
4.2E-06 U 8E-06 U 6.9E-06 U 6.3E-06 U 6.5E-06 U 6.8E-06 U 7.6E-06 U
       
1E-05 UJ 9.2E-06 UJ 6.5E-06 UJ 1.3E-05 UJ 1E-05 UJ 8.5E-06 UJ 1.1E-05 UJ
4.4E-06 U 8.5E-06 U 7.3E-06 U 6.6E-06 U 6.7E-06 U 0.00031 7.8E-06 U
4.8E-05 4.9E-05 3.6E-05 2.7E-05 4.9E-05 2.6E-05 2.7E-05 
4.2E-06 U 8E-06 U 6.9E-06 U 6.3E-06 U 6.5E-06 U 6.7E-06 U 7.5E-06 U
       
0.001 0.00084 0.00084 0.00062 0.00093 0.0007 0.00073 
0.0008 0.00072 0.00089 0.00065 0.00075 0.00055 0.00064 
       
4.6E-06 U 8.9E-06 U 7.6E-06 U 7E-06 U 7.2E-06 U 7.4E-06 U 8.3E-06 U
0.039 J 0.034 J 0.039 J 0.027 J 0.036 J 0.029 J 0.028 J
       
2.2E-05 U 2.5E-05 U 9.9E-06 J 2.4E-05 U 2.2E-05 U 2.3E-05 U 2.4E-05 U
0.00018 0.00019 0.00014 0.00011 0.00018 0.0001 0.00012 
4.7E-05 4.5E-05 3.3E-05 2.8E-05 5.1E-05 2.5E-05 3E-05 
4.8E-06 U 9.3E-06 U 7.4E-06 U 7.2E-06 U 7E-06 U 7.4E-06 U 8.1E-06 U
0.00087 0.00069 0.00078 0.00053 0.0008 0.00063 0.0006 
       
       
9.8E-05 0.0001 0.0001 6.6E-05 9.7E-05 9.1E-05 8.1E-05 
4.4E-06 U 8E-06 U 7.5E-06 U 7.1E-06 U 7.3E-06 U 6.7E-06 U 7.3E-06 U
0.0049 0.003 0.0038 0.0025 0.0036 0.0029 0.0027 
0.038 J 0.032 J 0.031 J 0.022 J 0.034 J 0.025 J 0.024 J
       
0.00015 0.00017 0.00043 0.00017 5.1E-06 U 0.00027 0.00011 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR6-CSMH-COMP37 LPR6-CSMH-COMP38 LPR6-CSMH-COMP41 LPR6-CSMH-COMP42 LPR6-CSMH-COMP44 LPR7-CSMH-COMP45 LPR7-CSMH-COMP46
8/26/2009 9/15/2009 8/27/2009 8/25/2009 8/27/2009 8/25/2009 8/25/2009

N N N N N N N

5.5E-06 U 5.9E-06 U 2.2E-05 6.5E-06 U 4.5E-06 U 6.6E-06 U 6.4E-06 U
5.2E-06 U 5.7E-06 U 4.7E-06 U 6.2E-06 U 4.4E-06 U 6.4E-06 U 6.2E-06 U
0.00095 0.00096 0.00067 0.00045 0.00092 0.00054 0.00054 
6.1E-06 U 6.6E-06 U 5.5E-06 U 7.2E-06 U 4.9E-06 U 7.2E-06 U 7E-06 U
5.2E-06 U 2.8E-05 0.00012 5.4E-05 4.3E-06 U 7E-05 3.8E-05 
3.8E-06 U 8.7E-06 2E-05 4.6E-06 U 3.9E-06 U 4.8E-06 U 5.3E-06 U
0.0021 0.0018 0.0019 0.0014 0.002 0.0014 0.0014 
       
0.00088 0.0008 0.00064 0.00057 0.00088 0.00052 0.00059 
1.8E-05 U 2.1E-05 U 1.8E-05 U 2E-05 U 1.8E-05 U 1.9E-05 U 2E-05 U
       
5E-06 U 5.4E-06 U 0.00012 5.9E-06 U 4.2E-06 U 0.00011 5.9E-06 U
6.5E-06 U 7.1E-06 U 5.9E-06 U 7.7E-06 U 5.5E-06 U 8E-06 U 7.7E-06 U
6.5E-06 U 7.1E-06 U 5.9E-06 U 7.7E-06 U 5.5E-06 U 8E-06 U 7.8E-06 U
3.4E-05 2.5E-05 7.5E-05 3.2E-05 4.4E-06 U 3.9E-05 6.2E-06 U
3.9E-06 U 5.1E-06 U 4.3E-06 U 4.8E-06 U 4.1E-06 U 5E-06 U 5.5E-06 U
0.0069 0.0068 0.0051 0.0037 0.006 0.0037 0.0041 
0.0006 0.00054 0.0014 0.00064 0.00016 0.00082 0.00043 
0.00024 0.00026 0.00013 0.00014 0.00024 9.2E-05 0.00014 
       
0.0012 0.00086 0.00097 0.00066 0.00081 0.00081 0.00064 
4E-06 U 5.2E-06 U 4.4E-06 U 4.9E-06 U 4.1E-06 U 5E-06 U 5.5E-06 U
       
3.3E-06 U 4.3E-06 U 3.7E-06 U 4.1E-06 U 3.5E-06 U 4.2E-06 U 4.7E-06 U
0.058 J 0.05 J 0.045 J 0.036 J 0.056 J 0.04 J 0.037 J
0.0014 0.0014 0.0008 0.00084 0.0015 0.00055 0.00088 
0.00042 0.00035 0.00022 0.00021 0.00043 0.00013 0.00028 
0.0053 0.0045 0.0048 0.0034 0.0054 0.0039 0.0035 
       
0.0047 0.004 0.0038 0.0029 0.0046 0.0035 0.0031 
1.1E-05 U 1.3E-05 U 1.1E-05 U 8.3E-06 U 1.1E-05 U 8.6E-06 U 7.1E-06 U
5.7E-06 U 6.2E-06 U 6E-06 U 5.5E-06 U 5.6E-06 U 5E-06 U 4.9E-06 U
5E-06 U 5.4E-06 U 4.5E-06 U 6E-06 U 4.3E-06 U 6.2E-06 U 6E-06 U
4.4E-06 U 4.7E-06 U 4E-06 U 5.2E-06 U 3.7E-06 U 5.4E-06 U 5.2E-06 U
0.00016 0.00015 0.00014 9.3E-05 0.00013 9E-05 9.9E-05 
       
3.7E-06 U 4E-06 U 3.3E-06 U 4.4E-06 U 3.2E-06 U 4.6E-06 U 4.5E-06 U
2.8E-05 2.9E-05 1.9E-05 1.5E-05 3.3E-05 5.6E-06 U 1.6E-05 
       
0.0022 0.0019 0.0022 0.0015 0.0022 0.0018 0.0015 
       
1.7E-05 U 1.9E-05 U 1.5E-05 U 1.4E-05 U 1.6E-05 U 1.4E-05 U 9.7E-06 U
4.7E-06 U 7E-06 1.3E-05 9.8E-06 4.6E-06 U 1.4E-05 6.9E-06 
0.0061 0.0044 0.0048 0.0027 0.006 0.0025 0.0036 
0.003 0.0024 0.0023 0.0015 0.0029 0.0015 0.0018 
0.0016 0.0017 0.0014 0.00073 0.0015 0.00083 0.001 
       
1.3E-05 9.8E-06 U 9.1E-05 4.8E-05 1.1E-05 U 6E-05 2.5E-05 
0.00049 0.00048 0.00038 0.00024 0.00044 0.00023 0.00026 
5E-06 U 4.9E-06 U 4.5E-05 5.5E-06 U 4E-06 U 2E-05 4.2E-06 U
0.00028 0.00037 0.0012 0.00043 3.2E-05 0.00052 0.00028 
0.0027 0.0027 0.002 0.0011 0.0025 0.0015 0.0014 
4.5E-06 U 4.3E-06 U 5.4E-06 U 5E-06 U 3.6E-06 U 4.4E-06 U 3.9E-06 U
1.6E-05 2.3E-05 3.5E-05 2.9E-05 1.8E-05 2.9E-05 1.6E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR6-CSMH-COMP37 LPR6-CSMH-COMP38 LPR6-CSMH-COMP41 LPR6-CSMH-COMP42 LPR6-CSMH-COMP44 LPR7-CSMH-COMP45 LPR7-CSMH-COMP46
8/26/2009 9/15/2009 8/27/2009 8/25/2009 8/27/2009 8/25/2009 8/25/2009

N N N N N N N

0.044 J 0.039 J 0.035 J 0.024 J 0.045 J 0.025 J 0.027 J
0.00012 0.00011 9.2E-05 7E-05 0.00012 7.1E-05 7.6E-05 
0.00011 0.00012 7.6E-05 5.6E-05 0.00011 5.1E-05 6.1E-05 
0.0083 J 0.0073 0.0065 0.0047 0.0087 J 0.005 0.0051 
7.4E-05 5.9E-05 5.8E-05 4.3E-05 6.6E-05 4E-05 4.4E-05 
1.3E-05 U 1.2E-05 U 1.2E-05 U 1.3E-05 U 1.1E-05 U 9.5E-06 U 9.4E-06 U
4.6E-06 U 4.4E-06 U 5.5E-06 U 5E-06 U 3.6E-06 U 4.4E-06 U 3.8E-06 U
0.016 J 0.016 J 0.013 J 0.0075 J 0.014 J 0.007 0.0084 J
6.6E-05 6.7E-05 4.3E-05 3.6E-05 6.7E-05 2.6E-05 3.5E-05 
0.0005 0.00041 0.0004 0.00026 0.00053 0.00027 0.00028 
6.5E-06 U 7E-06 U 6.8E-06 U 6.2E-06 U 6.4E-06 U 5.8E-06 U 5.7E-06 U
0.0025 0.0021 0.002 0.0013 0.0024 0.0014 0.0015 
0.00054 0.00045 0.00041 0.0003 0.00056 0.0003 0.00034 
9E-06 U 8.5E-06 U 8.4E-06 U 9.5E-06 U 9E-06 U 7.6E-06 U 7.5E-06 U
       
0.0048 0.0037 0.0039 0.0022 0.0047 0.0019 0.0027 
0.0014 0.00091 0.0012 0.00059 0.0014 0.00056 0.00071 
0.0031 0.0025 0.0025 0.0017 0.0034 0.0016 0.0018 
0.00025 0.00019 0.00021 0.00013 0.00025 0.00011 0.00014 
0.0051 0.0047 0.0049 0.0026 0.0046 0.0026 0.0032 
       
3E-06 U 3.3E-06 U 3.9E-06 U 3.5E-06 U 3.4E-06 U 3.1E-06 U 3.3E-06 U
0.018 J 0.015 0.014 0.01 0.015 J 0.01 0.012 
5.5E-06 U 4.8E-06 U 7.3E-06 U 6.9E-06 U 5.8E-06 U 5.6E-06 U 5.9E-06 U
0.00071 0.00063 0.00061 0.00038 0.00066 0.00034 0.00039 
0.0014 0.0014 0.0013 0.00075 0.0014 0.00081 0.00074 
0.0044 0.0033 0.0037 0.0024 0.0042 0.0023 0.0026 
5.3E-06 U 4.6E-06 U 6.9E-06 U 6.6E-06 U 7.2E-06 5.1E-06 U 5.4E-06 U
0.00012 6E-05 0.00013 4.7E-05 0.00012 5.1E-05 5.4E-05 
0.002 0.0012 0.0021 0.001 0.0018 0.0011 0.0012 
0.00023 0.00017 0.00023 0.00014 0.00023 0.00013 0.00014 
0.00074 0.00053 0.00083 0.00045 0.00072 0.00054 0.00044 
5.6E-06 U 6.3E-06 U 1E-05 U 8E-06 U 8E-06 U 8.8E-06 U 6.8E-06 U
4.9E-06 U 5.6E-06 U 3.2E-05 2.3E-05 7E-06 U 2.7E-05 1.2E-05 
6E-06 U 6.8E-06 U 1.1E-05 U 8.6E-06 U 8.6E-06 U 9.4E-06 U 7.3E-06 U
3.7E-06 U 4E-06 U 3.9E-06 U 3.5E-06 U 3.6E-06 U 3.2E-06 U 3.2E-06 U
5.8E-06 8.8E-06 2E-05 1.4E-05 6.4E-06 U 2E-05 1.1E-05 
1.4E-05 1.7E-05 3.6E-05 3E-05 1.2E-05 3.2E-05 2.3E-05 
3.8E-06 U 4.1E-06 U 4E-06 U 3.7E-06 U 3.8E-06 U 5.7E-06 3.3E-06 U
       
       
3.7E-06 U 4E-06 U 4.8E-06 U 4.2E-06 U 4.1E-06 U 3.8E-06 U 3.9E-06 U
       
5.6E-05 5.4E-05 0.00012 9.6E-05 3.4E-05 0.00011 8.5E-05 
6E-06 1.1E-05 2.6E-05 2E-05 3.3E-06 U 2.4E-05 9.6E-06 
       
5.3E-06 U 6E-06 U 9.7E-06 U 7.6E-06 U 7.6E-06 U 8.3E-06 U 6.5E-06 U
5.6E-06 U 6.3E-06 U 1E-05 U 8E-06 U 8E-06 U 8.7E-06 U 6.8E-06 U
4.9E-06 U 5.5E-06 U 8.9E-06 U 7E-06 U 6.9E-06 U 7.6E-06 U 5.9E-06 U
0.0034 J 0.0026 J 0.0027 J 0.0021 J 0.0023 J 0.0028 J 0.0022 J
5.7E-06 U 6.5E-06 U 1.1E-05 U 8.2E-06 U 8.3E-06 U 9E-06 U 7E-06 U
7.5E-06 6.3E-06 U 1E-05 U 7.9E-06 U 7.9E-06 U 8.6E-06 U 6.7E-06 U
2.7E-05 U 3.4E-05 U 3.1E-05 U 3.7E-05 U 3E-05 U 1.4E-05 J 3.2E-05 U
1.3E-05 4.4E-05 0.00014 7.6E-05 1.3E-05 0.00012 5.7E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR6-CSMH-COMP37 LPR6-CSMH-COMP38 LPR6-CSMH-COMP41 LPR6-CSMH-COMP42 LPR6-CSMH-COMP44 LPR7-CSMH-COMP45 LPR7-CSMH-COMP46
8/26/2009 9/15/2009 8/27/2009 8/25/2009 8/27/2009 8/25/2009 8/25/2009

N N N N N N N

5.4E-06 U 5.7E-06 U 6.1E-06 U 5.5E-06 U 6E-06 U 6.4E-06 U 5.1E-06 U
5.6E-06 U 2.9E-05 4.6E-05 3.9E-05 6.3E-06 U 4.7E-05 2.7E-05 
6E-06 U 6.3E-06 U 2.2E-05 6.1E-06 U 6.7E-06 U 1.9E-05 5.7E-06 U
0.019 0.015 0.014 0.011 0.02 0.011 0.013 
4.8E-06 U 5E-06 U 5.4E-06 U 4.9E-06 U 5.3E-06 U 5.6E-06 U 4.5E-06 U
5.5E-06 U 5.7E-06 U 6.2E-06 U 5.6E-06 U 6.1E-06 U 6.5E-06 U 5.2E-06 U
       
4.7E-06 U 4.9E-06 U 1.7E-05 1.2E-05 5.2E-06 U 1.7E-05 7.1E-06 
4.6E-06 U 2.7E-05 7E-05 6.3E-05 1.5E-05 6.4E-05 3.2E-05 
1.9E-05 U 2.2E-05 U 2E-05 U 2.1E-05 U 1.9E-05 U 2E-05 U 2.1E-05 U
5.2E-06 U 5.4E-06 U 5.9E-06 U 8.2E-06 5.8E-06 U 9.1E-06 4.9E-06 U
5.5E-06 U 5.8E-06 U 1.8E-05 1.3E-05 6.2E-06 U 1.4E-05 1.1E-05 
2.9E-05 3.6E-05 6.7E-05 7.9E-05 2.4E-05 7.1E-05 4.1E-05 
       
4.4E-06 U 5.1E-06 U 4.9E-06 U 5E-06 U 3.7E-06 U 4E-06 U 4.5E-06 U
7.4E-06 U 6.9E-06 U 1.1E-05 U 8.7E-06 U 7.2E-06 U 9.3E-06 U 7.9E-06 U
6.9E-06 U 6.4E-06 U 4.1E-05 2.9E-05 6.8E-06 U 8.8E-06 U 7.5E-06 U
7.8E-06 U 7.4E-06 U 1.2E-05 U 9.2E-06 U 7.8E-06 U 1E-05 U 8.5E-06 U
6.9E-06 U 6.5E-06 U 1.1E-05 U 8.1E-06 U 6.9E-06 U 8.9E-06 U 7.6E-06 U
0.0011 0.00087 0.00086 0.00065 0.001 0.00065 0.00076 
1.9E-05 U 2.2E-05 U 1.9E-05 U 2.1E-05 U 1.9E-05 U 2E-05 U 2.1E-05 U
0.004 0.0032 0.0035 0.0025 0.0037 0.0028 0.0031 
0.014 0.011 0.012 0.0086 0.013 0.0092 0.01 
       
9.9E-05 9.9E-05 0.00021 0.00011 5E-05 0.00014 7E-05 
3.4E-05 4E-05 0.00014 0.00011 1.9E-05 0.00013 7.3E-05 
       
0.022 J 0.018 J 0.02 J 0.014 J 0.02 J 0.015 J 0.016 J
6.3E-06 U 5.9E-06 U 9.6E-06 U 7.4E-06 U 6.2E-06 U 8.1E-06 U 6.9E-06 U
8.8E-05 0.00011 0.00011 5.8E-05 6.5E-05 6.8E-05 5.6E-05 
       
1.8E-05 U 2.1E-05 U 1.9E-05 U 2E-05 U 1.8E-05 U 1.9E-05 U 2E-05 U
       
       
6.7E-06 U 9.7E-06 2.5E-05 1.1E-05 6.7E-06 U 1.8E-05 9.1E-06 
4E-06 U 4.1E-06 U 4.5E-06 U 4E-06 U 4.4E-06 U 4.7E-06 U 3.7E-06 U
       
       
       
0.0017 0.0017 0.0016 0.0012 0.0014 0.0014 0.0013 
7.3E-06 U 6.9E-06 U 1.1E-05 U 8.6E-06 U 7.3E-06 U 9.4E-06 U 8E-06 U
2.9E-05 3E-05 2.9E-05 2.3E-05 2.8E-05 2.4E-05 2.4E-05 
1.8E-05 U 2.1E-05 U 1.1E-05 J 2E-05 U 1.9E-05 U 7.8E-06 J 2.1E-05 U
7.5E-06 U 7E-06 U 1.1E-05 U 8.8E-06 U 7.3E-06 U 9.5E-06 U 8E-06 U
9.2E-05 9E-05 9E-05 6.8E-05 8.2E-05 7.6E-05 7.6E-05 
6E-06 U 1.1E-05 U 9.8E-06 U 8.9E-06 U 9.2E-06 U 9.5E-06 U 1.1E-05 U
6.2E-06 U 1.2E-05 U 1E-05 U 9.2E-06 U 9.4E-06 U 9.7E-06 U 1.1E-05 U
8.3E-06 1.9E-05 4.2E-05 2.1E-05 8.7E-06 U 2.8E-05 2.3E-05 
0.0067 0.0052 0.0057 0.0042 0.0059 0.0047 0.0048 
0.0022 0.002 0.0016 0.0014 0.0022 0.0012 0.0015 
       
6.3E-06 U 1.2E-05 U 1E-05 U 9.5E-06 U 9.9E-06 U 1E-05 U 1.2E-05 U
5.6E-06 U 1.1E-05 U 9.2E-06 U 8.4E-06 U 8.7E-06 U 9E-06 U 1E-05 U
1.9E-05 U 2.2E-05 U 1.9E-05 U 2.1E-05 U 1.9E-05 U 2E-05 U 2.1E-05 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR6-CSMH-COMP37 LPR6-CSMH-COMP38 LPR6-CSMH-COMP41 LPR6-CSMH-COMP42 LPR6-CSMH-COMP44 LPR7-CSMH-COMP45 LPR7-CSMH-COMP46
8/26/2009 9/15/2009 8/27/2009 8/25/2009 8/27/2009 8/25/2009 8/25/2009

N N N N N N N

0.00049 0.00062 0.00094 0.0006 0.00024 0.00066 0.00038 
4.5E-05 3.5E-05 0.00011 7.3E-05 9E-06 U 9.6E-05 5E-05 
1.8E-05 2.5E-05 7.7E-05 5.9E-05 8.6E-06 U 7.3E-05 3.6E-05 
0.0027 0.0025 0.0015 0.0016 0.0028 0.001 0.0017 
6.5E-06 U 1.2E-05 U 2.8E-05 9.7E-06 U 1E-05 U 1.3E-05 1.2E-05 U
4.6E-05 8.4E-05 0.00014 0.00011 2.1E-05 0.00013 7.2E-05 
4.4E-06 U 4.8E-06 U 5E-06 U 5E-06 U 4.3E-06 U 4.5E-06 U 4.3E-06 U
       
5.7E-06 U 1.1E-05 U 9.3E-06 U 8.5E-06 U 8.8E-06 U 9.1E-06 U 1E-05 U
0.02 J 0.018 J 0.016 J 0.013 J 0.019 J 0.012 J 0.014 J
0.00062 0.00043 0.00076 0.0004 0.00066 0.00055 0.00036 
0.412 0.351 0.347 0.245 0.387 0.26 0.269 
0.348 0.297 0.285 0.202 0.327 0.213 0.223 
0.313 0.265 0.262 0.185 0.295 0.198 0.203 
1.19E-05 1.18E-05 1.2E-05 7.98E-06 1.16E-05 1.06E-05 9.57E-06 

3.4E-06 U 3.7E-06 U 4.3E-06 U 3.7E-06 U 3.7E-06 U 3.3E-06 U 3.6E-06 U
0.0012 J 0.00087 J 0.001 J 0.00067 J 0.00082 J 0.00085 J 0.00065 J
0.022 J 0.017 J 0.017 J 0.012 J 0.017 J 0.013 J 0.014 J
0.062 J 0.051 J 0.053 J 0.038 J 0.059 J 0.04 J 0.045 J
0.088 J 0.076 J 0.081 J 0.059 J 0.082 J 0.062 J 0.063 J
0.13 J 0.11 J 0.1 J 0.077 J 0.12 J 0.085 J 0.08 J
0.086 J 0.078 J 0.069 J 0.045 J 0.084 J 0.046 J 0.051 J
0.021 0.017 0.019 0.011 0.021 0.01 0.012 
0.0029 0.0019 0.0031 0.0016 0.0027 0.0017 0.0018 

0.02 U 0.019 U 0.019 U 0.019 U 0.007 U 0.007 U 0.008 U
0.02 U 0.019 U 0.019 U 0.019 U 0.007 U 0.007 U 0.008 U
0.02 U 0.019 U 0.019 U 0.019 U 0.007 U 0.007 U 0.008 U
0.02 U 0.019 U 0.019 U 0.019 U 0.007 U 0.007 U 0.008 U
0.02 U 0.019 U 0.019 U 0.019 U 0.007 U 0.007 U 0.008 U
0.54 0.32 0.52 0.37 0.18 0.34 0.38 
0.26 0.16 0.23 0.15 J 0.097 J 0.11 J 0.16 J
0.02 U 0.019 U 0.019 U 0.019 U 0.007 U 0.007 U 0.008 U
0.02 U 0.019 U 0.019 U 0.019 U 0.007 U 0.007 U 0.008 U

1.6E-06 ZJ 9E-07 J 1.7E-06 J 1.7E-06 J 1.7E-06 J 2.1E-06 ZJ 9.8E-07 J
2.2E-06 J 9.9E-07 ZJ 1.6E-06 J 1.1E-06 J 1.6E-06 J 1.5E-06 J 9.6E-07 ZJ
4.1E-07 U 2.5E-07 U 3.1E-07 U 3.5E-07 U 3.4E-07 U 3.4E-07 U 2.6E-07 U
3.6E-07 U 3.7E-07 J 5.1E-07 J 5.7E-07 J 3.5E-07 ZJ 4.4E-07 U 3E-07 ZJ
3E-06 J 2.3E-06 J 1.7E-06 J 1.6E-06 J 2.1E-06 J 6.6E-07 ZJ 1.8E-06 J
9E-07 J 8.8E-07 J 9E-07 J 8.6E-07 J 9.1E-07 ZJ 7.7E-07 J 8.2E-07 J
9.3E-07 J 8.2E-07 J 7.3E-07 J 4E-07 ZJ 7.4E-07 J 4.4E-07 ZJ 6.1E-07 J
5.9E-07 J 4.2E-07 ZJ 6.3E-07 J 6.6E-07 J 4.8E-07 J 7E-07 J 4.1E-07 J
3.9E-07 UJ 2.6E-07 UJ 2.3E-07 UJ 3.7E-07 UJ 2.4E-07 UJ 2.8E-07 UJ 2.4E-07 UJ
6.7E-07 ZJ 8.4E-07 J 7.8E-07 J 7.4E-07 J 8.5E-07 J 5.4E-07 ZJ 6.6E-07 ZJ
8.4E-07 J 1.1E-06 J 1.1E-06 J 8.1E-07 J 7.8E-07 ZJ 9.1E-07 J 9.1E-07 J
5E-07 J 4E-07 J 1.6E-07 U 2.3E-07 U 4E-07 J 1.8E-07 U 2.8E-07 J
3.1E-06 J 3.4E-06 J 2.7E-06 J 2.2E-06 J 1.8E-07 U 2.2E-06 J 2.5E-06 J
7.1E-05 J 5.7E-05 J 4.3E-05 J 3.8E-05 J 6.6E-05 J 1.5E-05 J 4.4E-05 J
5E-06 5E-06 5.9E-06 4.5E-06 4.4E-06 5.7E-06 4.4E-06 
3.3E-06 ZJ 2.7E-06 J 3.7E-06 J 6.3E-06 J 4.7E-06 J 5.8E-06 ZJ 2.5E-06 ZJ
8E-07 U 5E-07 U 5.3E-07 U 5.6E-07 U 4.6E-07 U 5.5E-07 U 5.1E-07 U
7.39E-05 6.02E-05 4.6E-05 4.04E-05 6.78E-05 1.75E-05 4.66E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR6-CSMH-COMP37 LPR6-CSMH-COMP38 LPR6-CSMH-COMP41 LPR6-CSMH-COMP42 LPR6-CSMH-COMP44 LPR7-CSMH-COMP45 LPR7-CSMH-COMP46
8/26/2009 9/15/2009 8/27/2009 8/25/2009 8/27/2009 8/25/2009 8/25/2009

N N N N N N N

4E-06 ZJ 2.2E-06 3.5E-06 3.8E-06 3.7E-06 5.2E-06 ZJ 2.1E-06 
2.2E-06 1.3E-06 ZJ 2E-06 1.8E-06 1.6E-06 1.9E-06 ZJ 1.3E-06 ZJ
5E-06 ZJ 5.5E-06 ZJ 5.4E-06 J 4.4E-06 ZJ 4.2E-06 ZJ 5.1E-06 ZJ 4.4E-06 ZJ
1.5E-05 J 1.3E-05 J 1.3E-05 ZJ 1E-05 ZJ 1.1E-05 J 1.2E-05 ZJ 1.1E-05 ZJ
3.9E-06 ZJ 6.4E-06 ZJ 5.8E-06 ZJ 4.7E-06 ZJ 5.1E-06 ZJ 6.2E-06 4.6E-06 
3.1E-05 ZJ 3.3E-05 ZJ 3E-05 ZJ 2.8E-05 ZJ 2.9E-05 ZJ 2.5E-05 ZJ 2.4E-05 ZJ
8.6E-05 J 7.2E-05 ZJ 5.7E-05 ZJ 5.3E-05 ZJ 7.7E-05 ZJ 3.2E-05 ZJ 5.6E-05 ZJ
4.4E-05 ZJ 4.4E-05 ZJ 4.2E-05 ZJ 4.3E-05 ZJ 3.4E-05 ZJ 4.2E-05 ZJ 3.5E-05 ZJ
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR7 LPR7 LPR7 LPR7 LPR8 LPR8 LPR8

LPR7-CSMH-COMP48 LPR7-CSMH-COMP49 LPR7-CSMH-COMP50 LPR7-CSMH-COMP53 LPR8-CSMH-COMP54 LPR8-CSMH-COMP55 LPR8-CSMH-COMP56
8/25/2009 8/25/2009 8/25/2009 8/26/2009 9/9/2009 9/9/2009 9/8/2009

N N N N N N N

0.001 UJ 0.00096 UJ 0.001 UJ 0.00098 UJ 0.00098 UJ 0.00043 J 0.00025 J
0.001 UJ 0.00096 UJ 0.001 UJ 0.00098 UJ 0.00098 UJ 0.001 UJ 0.00099 UJ
0.001 U 0.00096 U 0.001 U 0.00098 U 0.00098 U 0.001 U 0.00099 U
0.001 UJ 0.00096 UJ 0.001 UJ 0.00098 UJ 0.00098 UJ 0.001 UJ 0.00029 J

0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 U 0.002 U
0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ
0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.003 UJ 0.002 UJ
0.008 0.013 0.015 0.02 0.016 0.016 0.015 
0.016 0.026 0.032 0.039 0.033 0.033 0.028 
0.002 0.002 0.003 0.003 0.003 0.003 0.003 
8E-05 U 4E-05 U 6E-05 U 5E-05 U 5E-05 U 9E-05 U 3E-05 U
5E-05 U 0.0002 U 0.0003 U 0.0003 U 0.0002 U 0.0002 U 0.0002 U
7E-05 J 0.0002 U 0.0003 U 0.0003 U 0.0003 U 0.0002 U 0.0002 U
0.003 0.004 0.005 0.006 0.005 0.006 0.006 
0.005 0.005 0.009 0.009 0.005 0.009 0.008 
0.0001 J 0.0003 U 0.0004 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U
0.006 0.007 0.013 0.012 0.01 0.01 0.009 
0.003 U 0.004 U 0.003 U 0.005 U 0.003 U 0.004 U 0.003 U
0.006 U 0.005 U 0.007 U 0.005 U 0.005 U 0.006 U 0.005 U
0.0002 U 7E-05 J 0.0004 U 0.0001 J 0.0002 J 4E-05 J 0.0002 U
0.0006 U 0.0005 U 0.0009 U 0.0006 U 0.0005 U 0.0005 U 0.0004 U
0.0002 U 0.008 U 0.008 U 0.007 U 0.009 U 0.012 U 0.007 U
0.0005 U 0.0005 U 0.001 U 0.0007 U 0.0007 U 0.004 U 0.0007 U
9E-05 U 0.0004 U 0.0005 U 0.0005 U 0.0004 U 0.0003 U 0.0003 U
0.0002 J 0.0006 U 0.0003 J 0.0006 J 0.0005 J 0.0005 J 0.0007 J
4E-05 UJ 3E-05 UJ 4E-05 UJ 3E-05 UJ 5E-05 UJ 4E-05 UJ 5E-05 UJ
0.008 0.01 0.014 0.013 0.014 0.012 0.01 
0.0004 J 0.0008 J 0.001 0.001 J 0.0007 J 0.0006 J 0.0007 J
0.0004 U 0.014 0.0007 U 0.014 0.0005 U 0.0007 U 0.0007 U
0.022 J 0.033 J 0.045 J 0.04 J 0.044 J 0.033 J 0.03 J
0.026 0.041 0.05 0.062 0.052 0.052 0.046 
0.0002 J 0.0003 J 0.0007 J 0.0005 J 0.0005 J 0.0006 J 0.0006 J

0.008 J 0.008 J 0.01 0.01 0.012 0.007 J 0.008 J
0.262 0.182 0.22 0.21 0.278 0.253 0.232 
0.069 0.1 0.071 0.11 0.096 0.077 0.096 
0.069 0.095 0.073 0.11 0.089 0.066 0.091 
0 0.005 0 0 0.007 0.011 0.005 
1780 2230 3110 2480 2960 2860 2910 
1.1 J 0.78 J 2 J 0.27 J 1.5 J 0.6 J 1.2 J
27.8 26.2 29.4 29.2 37.4 31.6 24.9 
16.7 12.1 28.3 11.9 25.7 17 20.4 
333 357 419 367 396 389 399 
1830 1990 1830 1920 2080 1900 1990 
3950 3780 4150 3930 4090 3810 4060 
0.3 J 0.016 UJ 0.016 UJ 0.016 UJ 0.44 J 0.25 J 0.27 J
0.038 0.025 J 0.031 J 0.027 J 0.04 0.036 0.033 J
33 35.1 36.6 35.6 37.4 35.5 33.9 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR7 LPR7 LPR7 LPR7 LPR8 LPR8 LPR8

LPR7-CSMH-COMP48 LPR7-CSMH-COMP49 LPR7-CSMH-COMP50 LPR7-CSMH-COMP53 LPR8-CSMH-COMP54 LPR8-CSMH-COMP55 LPR8-CSMH-COMP56
8/25/2009 8/25/2009 8/25/2009 8/26/2009 9/9/2009 9/9/2009 9/8/2009

N N N N N N N

2.4 2.6 6.1 3.6 6.5 6.4 5.8 
0.024 J 0.024 J 0.028 J 0.036 J 0.021 J 0.017 J 0.031 J
0.27 J 0.19 J 0.23 J 0.22 J 0.29 J 0.26 J 0.24 J
1.8 2.2 2.7 2.7 2.7 2.5 2.4 
0.00063 U 0.00069 U 0.00069 U 0.00072 U 0.00073 U 0.00071 U 0.0007 U
0.11 0.078 0.11 0.11 0.21 0.17 0.16 
0.056 0.03 0.06 0.027 0.062 0.041 0.042 

0.041 0.098 0.095 0.059 0.081 2.5 0.06 
7.2 J 7.4 J 10.3 J 11.5 J 18.9 J 17.4 J 16.6 J
0.87 0.42 1.7 0.15 1 0.39 0.8 
0.23 J 0.22 J 0.27 J 0.23 J 0.28 J 0.28 J 0.21 J
0.00095 J 0.00039 J 0.00051 J 0.00041 J 0.00048 J 0.00036 J 0.00035 U

0.46 J 0.41 J 0.45 J 0.51 J 0.66 J 0.45 J 0.49 J

0.0012 UJ 0.0014 J 0.002 J 0.0016 J 0.0014 UJ 0.0021 UJ 0.0021 UJ
0.00068 U 0.00083 U 0.0013 U 0.00084 U 0.0012 U 0.00088 U 0.0012 U
0.00054 U 0.00047 J 0.0008 U 0.00073 U 0.00099 U 0.0012 U 0.00063 U
0.00087 UJ 0.00075 J 0.0009 J 0.00081 J 0.00099 J 0.001 UJ 0.00066 UJ
0.0011 UJ 0.0018 J 0.0014 UJ 0.0021 J 0.0015 J 0.002 UJ 0.0019 UJ
0.0018 J 0.004 J 0.0045 J 0.0042 J 0.0014 J 0.0023 J 0.0018 J
0.00066 UJ 0.00075 UJ 0.00068 UJ 0.00056 UJ 0.0008 J 0.00075 UJ 0.00072 UJ
0.00042 U 0.00046 U 0.00048 U 0.00052 U 0.00051 J 0.00059 U 0.00053 U
0.00036 J 0.00026 J 0.00059 J 0.00058 J 0.00066 J 0.00034 J 0.00048 J
0.00063 U 0.0008 U 0.0012 U 0.00062 U 0.00075 J 0.0009 U 0.00087 U
0.00083 J 0.00057 J 0.0013 J 0.00094 J 0.0015 J 0.0006 U 0.00079 J
0.0019 U 0.00092 U 0.0016 J 0.0015 U 0.0054 U 0.00079 J 0.0021 U
0.00055 J 0.00039 U 0.00088 J 0.00047 J 0.00094 J 0.00051 U 0.00039 U
0.0012 J 0.00086 J 0.0019 J 0.0011 J 0.001 J 0.0007 J 0.0015 J
0.0021 J 0.0014 J 0.0038 J 0.0019 J 0.0029 J 0.0011 J 0.0015 J
0.0026 UJ 0.0024 UJ 0.005 UJ 0.0033 UJ 0.0032 UJ 0.0032 UJ 0.0046 UJ
1.7E-05 U 0.0013 J 3.9E-05 U 2.6E-05 U 4.2E-05 U 3.2E-05 U 1.8E-05 U
0.00027 U 0.00037 U 0.00044 U 0.00043 U 0.00052 U 0.00038 U 0.0005 U
0.00077 UJ 0.00072 UJ 0.00076 UJ 0.00081 J 0.0009 UJ 0.00067 UJ 0.00094 UJ
0.0019 U 0.00089 U 0.0016 U 0.0015 U 0.0051 U 0.00063 U 0.0019 U
0.0018 UJ 0.0019 UJ 0.002 UJ 0.0018 UJ 0.0025 U 0.0019 UJ 0.0022 U
0.00051 U 0.00099 J 0.00092 U 0.001 J 0.0004 J 0.00064 U 0.00068 U
0.00038 U 0.00041 U 0.00043 U 0.00046 U 0.00043 U 0.00053 U 0.00047 U
0.00022 U 0.0003 U 0.00036 U 0.00035 U 0.00042 U 0.00031 U 0.0004 U
0.0006 J 0.0004 J 0.0007 J 0.0009 UJ 0.0008 J 0.0005 J 0.001 UJ
0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ
0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ
0.0009 J 0.0007 J 0.0009 J 0.0009 J 0.001 J 0.0007 J 0.0007 J
0.002 J 0.002 J 0.002 J 0.002 J 0.002 J 0.002 J 0.001 J
0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ
0.0005 J 0.0005 J 0.0006 J 0.0007 J 0.0005 J 0.0005 J 0.001 UJ
0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ
0.001 J 0.001 J 0.001 J 0.001 J 0.0009 J 0.0008 J 0.0009 J
0.001 J 0.001 J 0.001 J 0.002 J 0.002 J 0.001 J 0.0009 J
0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ
0.0009 J 0.0007 J 0.001 J 0.001 J 0.001 J 0.002 J 0.001 UJ
0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ
0.001 J 0.001 J 0.001 J 0.001 J 0.001 J 0.001 J 0.001 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR7 LPR7 LPR7 LPR7 LPR8 LPR8 LPR8

LPR7-CSMH-COMP48 LPR7-CSMH-COMP49 LPR7-CSMH-COMP50 LPR7-CSMH-COMP53 LPR8-CSMH-COMP54 LPR8-CSMH-COMP55 LPR8-CSMH-COMP56
8/25/2009 8/25/2009 8/25/2009 8/26/2009 9/9/2009 9/9/2009 9/8/2009

N N N N N N N

0.001 J 0.002 J 0.003 J 0.002 J 0.003 J 0.002 J 0.002 J
0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ
0.001 J 0.001 J 0.002 J 0.002 J 0.002 J 0.002 J 0.002 J
0.0005 J 0.0006 J 0.0007 J 0.0008 J 0.0006 J 0.0008 J 0.0006 J
0.0009 UJ 0.0005 J 0.0009 J 0.0008 J 0.001 J 0.0006 J 0.0009 J

1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 UJ 2 UJ 2 UJ 1.9 UJ 1.8 UJ 1.9 UJ 1.9 UJ
 R  R  R  R  R  R  R
1.8 UJ 2 UJ 2 UJ 1.9 UJ 1.8 UJ 1.9 UJ 1.9 UJ
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 UJ 2 UJ 2 UJ 1.9 UJ 1.8 UJ 1.9 UJ 1.9 UJ
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 UJ 2 UJ 2 UJ 1.9 UJ 1.8 UJ 1.9 UJ 1.9 UJ
 R  R  R  R  R  R  R
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 UJ 2 UJ 2 UJ 1.9 UJ 1.8 UJ 1.9 UJ 1.9 UJ
3.6 UJ 3.9 UJ 3.9 UJ 3.8 UJ 3.7 UJ 3.7 UJ 3.7 UJ
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
 R  R  R  R  R  R  R
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 UJ 2 UJ 2 UJ 1.9 UJ 1.8 UJ 1.9 UJ 1.9 UJ
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 UJ 2 UJ 2 UJ 1.9 UJ 1.8 UJ 1.9 UJ 1.9 UJ
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR7 LPR7 LPR7 LPR7 LPR8 LPR8 LPR8

LPR7-CSMH-COMP48 LPR7-CSMH-COMP49 LPR7-CSMH-COMP50 LPR7-CSMH-COMP53 LPR8-CSMH-COMP54 LPR8-CSMH-COMP55 LPR8-CSMH-COMP56
8/25/2009 8/25/2009 8/25/2009 8/26/2009 9/9/2009 9/9/2009 9/8/2009

N N N N N N N

1.8 UJ 2 UJ 2 UJ 1.9 UJ 1.8 UJ 1.9 UJ 1.9 UJ
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
 R  R  R  R  R  R  R
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 UJ 2 UJ 2 UJ 1.9 UJ 1.8 UJ 1.9 UJ 1.9 UJ
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
 R  R  R  R  R  R  R
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U
1.8 U 2 U 2 U 1.9 U 1.8 U 1.9 U 1.9 U

4.2E-06 U 3.6E-06 U 3.5E-06 U 3.6E-06 U 2.6E-06 U 5E-06 U 3.5E-06 U
2.1E-05 U 1.5E-05 U 1.5E-05 U 1.6E-05 U 1E-05 U 1.6E-05 U 1.4E-05 U
       
       
8.8E-06 U 6E-06 U 7.6E-06 U 8E-06 U 7.3E-06 U 8.9E-06 U 9.1E-06 U
8.1E-06 U 5.6E-06 U 7.1E-06 U 7.4E-06 U 6.7E-06 U 8.3E-06 U 8.4E-06 U
7.3E-06 U 5.2E-06 U 6E-06 U 6.2E-06 U 5E-06 U 6.7E-06 U 5.4E-06 U
0.0029 0.0056 0.0083 J 0.011 J 0.007 J 0.0069 0.0061 
7.6E-06 U 4.8E-06 U 6.6E-06 U 6.3E-06 U 6.3E-06 U 7.7E-06 U 7.4E-06 U
0.00022 0.00052 0.00074 0.00096 0.00052 0.00035 0.00044 
7.6E-06 U 5.1E-06 U 6.6E-06 U 6.8E-06 U 6.3E-06 U 7.8E-06 U 7.7E-06 U
       
8.9E-06 UJ 2.6E-05 U 9.7E-06 UJ 1E-05 UJ 1.7E-05 U 2.6E-05 U 2.3E-05 U
9.6E-06 5.3E-06 U 5.6E-06 U 7E-06 U 5.4E-06 U 6.6E-06 U 9.4E-05 
8.2E-06 U 1.9E-05 2.7E-05 3.8E-05 2.7E-05 8.4E-06 U 1.8E-05 
7.3E-06 U 5E-06 U 6.4E-06 U 6.7E-06 U 6.1E-06 U 7.5E-06 U 7.9E-06 U
       
0.00023 0.00041 0.00061 0.00083 0.00053 0.00049 0.00047 
0.00023 0.00037 0.00061 0.00072 0.00056 0.00047 0.0004 
       
6.4E-05 5.6E-06 U 7.5E-06 U 7.4E-06 U 7.1E-06 U 8.7E-06 U 7.3E-05 
0.01 J 0.018 J 0.026 J 0.034 J 0.024 J 0.024 J 0.022 J
       
2.5E-05 U 2.6E-05 U 2.1E-05 U 2.4E-05 U 1.7E-05 U 2.6E-05 U 2.3E-05 U
4.1E-05 7.5E-05 0.00013 0.00015 9.3E-05 7.5E-05 7.6E-05 
8.2E-06 U 2E-05 3.4E-05 3.4E-05 2.5E-05 1.9E-05 ZJ 1.7E-05 
7.8E-06 U 6.3E-06 U 7.1E-06 U 6.7E-06 U 6.9E-06 U 8.7E-06 U 8.5E-06 U
0.0002 0.00038 0.00055 0.00072 0.00051 0.0005 0.00048 
       
       
8.2E-06 U 3.9E-05 ZJ 7.4E-05 8.8E-05 5.8E-05 5.4E-05 6.2E-05 
7.6E-06 U 5.5E-06 U 4.2E-05 7.3E-06 U 3.9E-05 9.1E-06 U 2.6E-05 
0.00085 0.0017 0.0031 0.0032 0.0022 0.0021 0.002 
0.0074 0.017 0.029 J 0.036 J 0.018 0.018 0.016 
       
6.2E-05 0.00013 0.00012 0.00018 6.7E-06 U 7.6E-06 U 7.5E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR7 LPR7 LPR7 LPR7 LPR8 LPR8 LPR8

LPR7-CSMH-COMP48 LPR7-CSMH-COMP49 LPR7-CSMH-COMP50 LPR7-CSMH-COMP53 LPR8-CSMH-COMP54 LPR8-CSMH-COMP55 LPR8-CSMH-COMP56
8/25/2009 8/25/2009 8/25/2009 8/26/2009 9/9/2009 9/9/2009 9/8/2009

N N N N N N N

8.9E-06 U 5.3E-06 U 6.7E-06 U 6.8E-06 U 5.7E-06 U 6.4E-06 U 7.8E-06 U
8.8E-06 U 5.1E-06 U 6.7E-06 U 6.6E-06 U 5.6E-06 U 6.4E-06 U 7.6E-06 U
0.00017 0.00042 0.00039 0.00098 0.00046 0.00038 0.00032 
1E-05 U 5.8E-06 U 7.9E-06 U 7.4E-06 U 6.7E-06 U 7.5E-06 U 8.6E-06 U
8.6E-06 U 5E-06 U 6.5E-06 U 4.3E-05 5.5E-06 U 6.2E-06 U 4.7E-05 
7.3E-06 U 4.4E-06 U 5.5E-06 U 5.4E-06 U 4.7E-06 U 5.6E-06 U 5.7E-06 U
0.00046 0.00089 0.0014 0.0018 0.0012 0.00097 0.00098 
       
0.00018 0.00038 0.00067 0.00071 0.00046 0.00039 0.00039 
2.1E-05 U 2.1E-05 U 1.7E-05 U 1.9E-05 U 1.4E-05 U 2.1E-05 U 1.8E-05 U
       
8.2E-06 U 4.8E-06 U 6.2E-06 U 6.2E-06 U 5.3E-06 U 6E-06 U 9.3E-05 
1.1E-05 U 6.4E-06 U 8.4E-06 U 8.2E-06 U 7.1E-06 U 8.1E-06 U 9.6E-06 U
1.1E-05 U 6.4E-06 U 8E-06 U 8.2E-06 U 6.8E-06 U 7.7E-06 U 9.7E-06 U
8.9E-06 U 5.1E-06 U 6.7E-06 U 6.6E-06 U 5.7E-06 U 6.4E-06 U 1.9E-05 
7.7E-06 U 4.6E-06 U 5.8E-06 U 5.6E-06 U 4.9E-06 U 5.9E-06 U 6E-06 U
0.0011 0.0029 0.0054 0.0069 0.0031 0.0023 0.0022 
0.00016 0.00022 0.00019 0.00044 0.00019 0.00013 0.00038 
2.9E-05 8.9E-05 0.00018 0.00017 9.3E-05 7.1E-05 6.9E-05 
       
0.00033 0.00056 0.00091 0.0008 0.00056 0.00059 0.00056 
7.8E-06 U 4.6E-06 U 5.8E-06 U 5.6E-06 U 4.9E-06 U 6E-06 U 6.1E-06 U
       
6.5E-06 U 3.9E-06 U 4.9E-06 U 4.8E-06 U 4.1E-06 U 5E-06 U 5E-06 U
0.011 0.026 J 0.044 J 0.066 J 0.03 J 0.03 J 0.025 J
0.00019 0.00054 0.0011 0.0011 0.00054 0.00045 0.00044 
4.6E-05 0.00013 0.00024 0.00025 0.00014 9.5E-05 9.4E-05 
0.0011 0.0023 0.0039 0.0056 0.003 0.0026 0.0022 
       
0.001 0.0022 0.0036 0.0055 0.0026 0.0025 0.0021 
9.9E-06 U 8E-06 U 1.4E-05 U 9.3E-06 U 9.1E-06 U 9.5E-06 U 9.2E-06 U
8.2E-06 U 4.9E-06 U 6.3E-06 U 6.4E-06 U 5.5E-06 U 6.9E-06 U 6.5E-06 U
8.1E-06 U 5E-06 U 6.1E-06 U 6.4E-06 U 5.2E-06 U 5.9E-06 U 7.4E-06 U
7.5E-06 U 4.3E-06 U 5.7E-06 U 5.5E-06 U 4.8E-06 U 5.4E-06 U 6.4E-06 U
2.9E-05 6.1E-05 0.00011 0.00013 7E-05 5.2E-05 5.9E-05 
       
6.7E-06 U 3.7E-06 U 5E-06 U 4.7E-06 U 4.3E-06 U 4.8E-06 U 5.6E-06 U
7.9E-06 U 1.1E-05 5.9E-06 U 2.4E-05 5E-06 U 5.7E-06 U 6.8E-06 U
       
0.00054 0.001 0.0017 0.0024 0.0015 0.0013 0.0012 
       
1.2E-05 U 1.2E-05 U 1.6E-05 U 1.4E-05 U 1.2E-05 U 1.2E-05 U 1.1E-05 U
6.8E-06 U 4.1E-06 U 5.2E-06 U 1.3E-05 4.5E-06 U 5.7E-06 U 1.1E-05 ZJ
0.0008 0.0024 0.0052 0.004 0.002 0.0019 0.0017 
0.0004 0.0012 0.0021 0.003 0.0011 0.0011 0.00093 
0.0002 0.00076 0.001 0.002 0.00062 0.00042 0.00032 
       
1.1E-05 U 1E-05 U 1.1E-05 U 3.9E-05 8.2E-06 U 1.1E-05 U 9.5E-06 U
5.8E-05 0.00022 0.00032 0.00055 0.00019 0.00016 0.00013 
7E-06 U 5.1E-06 U 6.1E-06 U 5.7E-06 U 5.5E-06 U 6.1E-06 U 6.5E-06 U
0.0001 0.00033 0.00037 0.00056 6.9E-05 ZJ 4.3E-05 0.00011 
0.00036 0.0014 0.001 0.0033 0.0012 0.00092 0.00074 
6.1E-06 U 4.7E-06 U 5.4E-06 U 5.2E-06 U 4.8E-06 U 5.4E-06 U 5.8E-06 U
7.9E-06 6.8E-06 9.1E-06 3.3E-05 9.6E-06 1.1E-05 3.5E-05 

Page 113 of 207
AECOM

Final

July 2017



Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR7 LPR7 LPR7 LPR7 LPR8 LPR8 LPR8

LPR7-CSMH-COMP48 LPR7-CSMH-COMP49 LPR7-CSMH-COMP50 LPR7-CSMH-COMP53 LPR8-CSMH-COMP54 LPR8-CSMH-COMP55 LPR8-CSMH-COMP56
8/25/2009 8/25/2009 8/25/2009 8/26/2009 9/9/2009 9/9/2009 9/8/2009

N N N N N N N

0.0041 0.02 J 0.023 J 0.053 J 0.012 0.011 0.0088 
1.8E-05 4.9E-05 8.3E-05 0.00011 5.5E-05 4.8E-05 4.9E-05 
1.1E-05 U 4.3E-05 8.7E-05 9.3E-05 4E-05 3E-05 2.9E-05 ZJ
0.0012 0.0038 0.0061 0.011 J 0.0034 0.0032 0.0028 
1.3E-05 3.4E-05 4.7E-05 4.9E-05 3.4E-05 2.8E-05 6.2E-06 U
1.4E-05 U 1.1E-05 U 1.4E-05 U 1.2E-05 U 1E-05 U 1.4E-05 U 1.1E-05 U
6.3E-06 U 4.7E-06 U 5.6E-06 U 5.2E-06 U 5E-06 U 5.5E-06 U 5.9E-06 U
0.0019 0.0071 0.012 J 0.015 J 0.0058 0.0041 0.004 
9.8E-06 2.9E-05 5.5E-05 4.5E-05 2.7E-05 2E-05 6.3E-06 U
5.7E-05 0.00021 0.00034 0.0006 0.00019 0.00015 0.00011 
8.2E-06 U 5.7E-06 U 6.3E-06 U 7.4E-06 U 5.5E-06 U 6.9E-06 U 6.3E-06 U
0.00036 0.0011 0.002 0.0026 0.0011 0.00091 0.00078 
7.6E-05 0.00025 0.00043 0.00064 0.00023 0.00023 0.00017 
1E-05 U 8.8E-06 U 1E-05 U 9.4E-06 U 7.3E-06 U 9.7E-06 U 8.4E-06 U
       
0.00054 0.0019 0.0035 0.004 0.0017 0.0012 0.001 
0.00014 0.00053 0.00092 0.00073 0.00037 0.00031 0.00032 
0.00045 0.0013 0.0024 0.0039 0.0014 0.0011 0.00092 
3.1E-05 8.6E-05 0.0002 0.00026 0.0001 9.1E-05 6.9E-05 
0.0007 0.0026 0.0043 0.0055 0.0021 0.0012 0.0011 
       
4.8E-06 U 3.6E-06 U 3.9E-06 U 3.8E-06 U 3E-06 U 4.7E-06 U 3.8E-06 U
0.0039 0.0072 0.013 0.011 0.0076 0.008 0.0078 
6.4E-06 U 6.2E-06 U 8.7E-06 U 6.6E-06 U 6.8E-06 U 8.6E-06 U 7.9E-06 U
0.0001 0.00029 0.00055 0.00068 0.0003 0.00021 0.00021 
0.00027 0.00072 0.00085 0.0014 0.00071 0.00049 0.00052 
0.00074 0.002 0.0033 0.0041 0.002 0.0016 0.0015 
6.4E-06 U 5.7E-06 U 8.7E-06 U 6E-06 U 6.8E-06 U 8.6E-06 U 7.2E-06 U
8.2E-06 U 3.6E-05 5.2E-05 4.2E-05 2.4E-05 8.2E-06 U 3.3E-05 
0.00038 0.0011 0.0015 0.0012 0.00084 0.00059 0.00062 
4.5E-05 0.00012 0.00017 0.00019 0.00012 8.3E-05 8.5E-05 
0.00018 0.00045 0.00055 0.00062 0.00044 0.0003 0.00028 
6.4E-06 U 7.2E-06 U 8.2E-06 U 8E-06 U 5.3E-06 U 8.7E-06 U 9.6E-06 U
5.7E-06 U 9.9E-06 7.2E-06 U 2E-05 4.7E-06 U 7.6E-06 U 8.5E-06 U
6.9E-06 U 7.7E-06 U 8.7E-06 U 8.5E-06 U 5.6E-06 U 9.2E-06 U 1E-05 U
5.2E-06 U 3.2E-06 U 4E-06 U 4.2E-06 U 3.5E-06 U 4.4E-06 U 4.1E-06 U
5.1E-06 U 5E-06 6.5E-06 U 1.1E-05 4.2E-06 U 6.8E-06 U 7.7E-06 U
5.7E-06 U 8.4E-06 7.2E-06 U 2E-05 4.7E-06 U 7.6E-06 U 2.2E-05 
5.6E-06 U 3.3E-06 U 4.3E-06 U 4.3E-06 U 3.8E-06 U 4.7E-06 U 4.3E-06 U
       
       
5.2E-06 U 4.3E-06 U 4.3E-06 U 4.5E-06 U 3.3E-06 U 5.2E-06 U 4E-06 U
       
2.2E-05 3E-05 3E-05 7.7E-05 4.3E-06 U 1.7E-05 4.5E-05 
4.8E-06 U 6.1E-06 3.7E-06 U 1.7E-05 3.2E-06 U 4.1E-06 U 8.5E-06 ZJ
       
6E-06 U 6.9E-06 U 7.7E-06 U 7.6E-06 U 4.9E-06 U 8.1E-06 U 9.1E-06 U
6.4E-06 U 7.2E-06 U 8.2E-06 U 7.9E-06 U 5.3E-06 U 8.6E-06 U 9.8E-06 U
5.5E-06 U 6.2E-06 U 7E-06 U 6.9E-06 U 4.5E-06 U 7.4E-06 U 8.5E-06 U
0.00079 0.0018 J 0.0026 0.0024 J 0.0014 0.002 0.0016 
6.7E-06 U 7.4E-06 U 8.5E-06 U 8.2E-06 U 5.5E-06 U 9E-06 U 1E-05 U
6.4E-06 U 7.1E-06 U 8.1E-06 U 7.8E-06 U 5.2E-06 U 8.6E-06 U 9.6E-06 U
3.6E-05 U 2.6E-05 U 2.6E-05 U 2.9E-05 U 1.7E-05 U 2.7E-05 U 2.4E-05 U
7.3E-06 U 2.8E-05 5.9E-06 U 8.1E-05 1.2E-05 5.6E-06 U 4.4E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR7 LPR7 LPR7 LPR7 LPR8 LPR8 LPR8

LPR7-CSMH-COMP48 LPR7-CSMH-COMP49 LPR7-CSMH-COMP50 LPR7-CSMH-COMP53 LPR8-CSMH-COMP54 LPR8-CSMH-COMP55 LPR8-CSMH-COMP56
8/25/2009 8/25/2009 8/25/2009 8/26/2009 9/9/2009 9/9/2009 9/8/2009

N N N N N N N

8.1E-06 U 5.6E-06 U 6.5E-06 U 5.6E-06 U 5.3E-06 U 6.3E-06 U 7.2E-06 U
8.4E-06 U 5.8E-06 U 6.8E-06 U 1.7E-05 5.5E-06 U 6.5E-06 U 3.6E-05 
9.3E-06 U 6.1E-06 U 7.5E-06 U 6.1E-06 U 6E-06 U 7.2E-06 U 8.3E-06 U
0.0032 0.007 0.014 0.013 0.0098 0.0071 0.0078 
8.2E-06 U 4.8E-06 U 6.7E-06 U 4.8E-06 U 5.4E-06 U 6.4E-06 U 6.2E-06 U
8.3E-06 U 5.6E-06 U 6.7E-06 U 5.6E-06 U 5.4E-06 U 6.4E-06 U 7.4E-06 U
       
7.1E-06 U 4.8E-06 U 5.7E-06 U 8.9E-06 4.6E-06 U 5.5E-06 U 1.1E-05 ZJ
7E-06 U 1.3E-05 5.6E-06 U 3.7E-05 1E-05 5.4E-06 U 5.1E-05 
2.2E-05 U 2.3E-05 U 1.8E-05 U 2.1E-05 U 1.5E-05 U 2.3E-05 U 2E-05 U
7.8E-06 U 5.3E-06 U 6.3E-06 U 5.3E-06 U 5.1E-06 U 6E-06 U 1.6E-05 
7.1E-06 U 5.7E-06 U 5.8E-06 U 5.7E-06 U 4.6E-06 U 5.5E-06 U 2.1E-05 
7E-06 U 1.3E-05 5.7E-06 U 4.7E-05 1.8E-05 1.3E-05 8.7E-05 
       
6.2E-06 U 4.4E-06 U 5.3E-06 U 4.3E-06 U 3.8E-06 U 5.1E-06 U 4.6E-06 U
8.5E-06 U 6.6E-06 U 8.9E-06 U 8E-06 U 6.8E-06 U 8.7E-06 U 9.7E-06 U
8E-06 U 6.2E-06 U 8.3E-06 U 7.6E-06 U 6.4E-06 U 8.1E-06 U 9E-06 U
9.1E-06 U 7.1E-06 U 9.5E-06 U 8.7E-06 U 7.3E-06 U 9.3E-06 U 1E-05 U
7.8E-06 U 6.3E-06 U 8.2E-06 U 7.7E-06 U 2.5E-05 8E-06 U 8.9E-06 U
0.00021 0.00041 0.00076 0.00073 0.00059 0.00044 0.00046 
2.2E-05 U 2.3E-05 U 1.8E-05 U 2.1E-05 U 1.5E-05 U 2.3E-05 U 1.9E-05 U
0.00092 0.0016 0.0029 0.0029 0.002 0.0019 0.0019 
0.003 0.0055 0.0097 0.01 0.007 0.0063 0.0065 
       
3.6E-05 5.8E-05 5.3E-05 0.0001 3.1E-05 2.1E-05 5.3E-05 
6.2E-06 U 2.5E-05 5E-06 U 6.6E-05 1.7E-05 4.8E-06 U 4.5E-05 
       
0.0048 0.0089 J 0.015 J 0.016 J 0.011 J 0.011 J 0.011 J
7.2E-06 U 5.7E-06 U 7.5E-06 U 7E-06 U 5.8E-06 U 7.3E-06 U 8.3E-06 U
2E-05 4.6E-05 6.4E-05 7.1E-05 3.7E-05 1.7E-05 3.1E-05 
       
2.1E-05 U 2.2E-05 U 1.7E-05 U 2E-05 U 1.5E-05 U 2.2E-05 U 1.9E-05 U
       
       
7.9E-06 U 6.1E-06 U 8.2E-06 U 8.9E-06 6.3E-06 U 8E-06 U 8.9E-06 U
5.9E-06 U 4.1E-06 U 4.8E-06 U 2.1E-05 3.8E-06 U 4.6E-06 U 5.2E-06 U
       
       
       
0.00049 0.00094 0.0015 0.0013 0.00087 0.0011 0.00093 
8.6E-06 U 6.7E-06 U 8.9E-06 U 8.1E-06 U 6.8E-06 U 8.7E-06 U 9.8E-06 U
7.2E-06 U 1.6E-05 3E-05 2.6E-05 1.8E-05 1.8E-05 8.1E-06 U
2.1E-05 U 2.2E-05 U 1.7E-05 U 1.4E-05 J 1.5E-05 U 2.2E-05 U 1.9E-05 U
8.6E-06 U 6.7E-06 U 8.9E-06 U 8.2E-06 U 6.9E-06 U 8.7E-06 U 9.8E-06 U
2.1E-05 ZJ 4.3E-05 7.4E-05 7.1E-05 4.8E-05 5.1E-05 5.2E-05 
1.1E-05 U 7.2E-06 U 9.4E-06 U 9.5E-06 U 8.9E-06 U 1.1E-05 U 1.1E-05 U
1.1E-05 U 7.3E-06 U 9.7E-06 U 9.7E-06 U 9.2E-06 U 1.1E-05 U 1.1E-05 U
9.9E-06 U 9.5E-06 8.6E-06 U 2.3E-05 8.2E-06 U 1E-05 U 1E-05 U
0.0014 0.0028 0.0039 0.005 0.0034 0.0031 0.0032 
0.00039 0.00084 0.0014 0.0017 0.0011 0.00084 0.00088 
       
1.1E-05 U 7.7E-06 U 9.7E-06 U 1E-05 U 9.3E-06 U 1.1E-05 U 1.1E-05 U
1E-05 U 6.8E-06 U 8.6E-06 U 9E-06 U 8.2E-06 U 1E-05 U 1E-05 U
2.2E-05 U 2.3E-05 U 1.8E-05 U 2.1E-05 U 1.5E-05 U 2.2E-05 U 1.9E-05 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR7 LPR7 LPR7 LPR7 LPR8 LPR8 LPR8

LPR7-CSMH-COMP48 LPR7-CSMH-COMP49 LPR7-CSMH-COMP50 LPR7-CSMH-COMP53 LPR8-CSMH-COMP54 LPR8-CSMH-COMP55 LPR8-CSMH-COMP56
8/25/2009 8/25/2009 8/25/2009 8/26/2009 9/9/2009 9/9/2009 9/8/2009

N N N N N N N

0.00011 0.00023 0.00024 0.00046 0.00014 0.00011 0.00029 
1E-05 U 1.6E-05 8.8E-06 U 3.2E-05 1.4E-05 ZJ 1E-05 U 3.7E-05 
1E-05 U 6.8E-06 U 8.8E-06 U 3E-05 1E-05 1E-05 U 4.2E-05 
0.00032 0.00094 0.0018 0.0016 0.0011 0.00079 0.00085 
1.2E-05 U 7.9E-06 U 1E-05 U 3E-05 9.6E-06 U 1.2E-05 U 1.2E-05 U
8.6E-06 U 1.6E-05 7.5E-06 U 4.8E-05 3.9E-05 4.1E-05 0.00011 
7.1E-06 U 4.7E-06 U 5.8E-06 U 5.6E-06 U 4.9E-06 U 6.5E-06 U 5.2E-06 U
       
9.9E-06 U 6.9E-06 U 8.6E-06 U 9.1E-06 U 8.2E-06 U 1E-05 U 1.1E-05 U
0.0041 0.008 J 0.012 J 0.016 J 0.011 J 0.0093 J 0.0091 J
0.0002 0.00032 0.0005 0.00056 0.00065 0.00031 0.00032 
0.0757 0.179 0.285 0.384 0.194 0.179 0.165 
0.0602 0.15 0.242 0.327 0.156 0.142 0.132 
0.0571 0.136 0.217 0.296 0.146 0.138 0.125 
5.06E-07 4.84E-06 8.81E-06 1.06E-05 7E-06 6.6E-06 7.29E-06 

4.7E-06 U 4E-06 U 3.9E-06 U 4.1E-06 U 3E-06 U 5.1E-06 U 3.8E-06 U
0.00034 J 0.00056 0.00092 J 0.00084 J 0.00056 0.00059 0.00056 
0.0047 0.009 J 0.015 0.014 J 0.009 0.01 0.0095 ZJ
0.013 ZJ 0.025 J 0.044 J 0.045 J 0.032 J 0.028 J 0.029 ZJ
0.02 J 0.038 ZJ 0.056 J 0.074 J 0.05 ZJ 0.047 ZJ 0.045 J
0.024 0.056 J 0.095 J 0.13 J 0.063 J 0.061 J 0.054 J
0.0097 0.039 J 0.055 J 0.096 J 0.028 ZJ 0.025 0.021 ZJ
0.003 0.0095 0.016 0.021 0.0087 0.0063 0.0058 
0.0006 0.0017 0.0022 0.002 0.0014 0.00097 0.00098 

0.008 U 0.008 U 0.008 U 0.018 U 0.007 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.018 U 0.007 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.018 U 0.007 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.018 U 0.007 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.018 U 0.007 U 0.007 U 0.008 U
0.15 0.26 0.26 0.39 0.36 0.26 0.25 
0.041 J 0.12 J 0.13 0.2 0.12 J 0.083 J 0.077 J
0.008 U 0.008 U 0.008 U 0.018 U 0.007 U 0.007 U 0.008 U
0.008 U 0.008 U 0.008 U 0.018 U 0.007 U 0.007 U 0.008 U

8E-07 ZJ 1.1E-06 J 1.6E-06 J 1.5E-06 J 7.2E-07 ZJ 2E-06 J 9.7E-07 J
5.3E-07 J 8.6E-07 J 1.4E-06 J 8.9E-07 J 5.9E-07 J 7.5E-07 J 5.6E-07 ZJ
4E-07 U 2.3E-07 U 2.5E-07 U 2.3E-07 U 3.1E-07 U 4.1E-07 U 3E-07 U
3.9E-07 U 3.8E-07 J 5.5E-07 ZJ 3.4E-07 J 3.3E-07 U 3.4E-07 U 2.3E-07 U
3.4E-07 ZJ 1.2E-06 J 2.2E-06 J 8.4E-07 ZJ 5.6E-07 ZJ 6E-07 J 6.6E-07 J
4.1E-07 U 5.9E-07 ZJ 1.1E-06 ZJ 8.6E-07 J 5.5E-07 ZJ 3.5E-07 U 7.9E-07 J
2.4E-07 U 4.6E-07 ZJ 8.6E-07 J 3.9E-07 J 2.9E-07 ZJ 2E-07 U 4.7E-07 J
4.8E-07 UJ 4.4E-07 J 6.9E-07 ZJ 4.1E-07 ZJ 3.7E-07 UJ 4.1E-07 UJ 2.7E-07 UJ
3.3E-07 U 2.4E-07 UJ 2.7E-07 U 2.2E-07 UJ 2.4E-07 U 2.8E-07 U 2.3E-07 U
2.4E-07 U 5.8E-07 J 9.4E-07 J 8.2E-07 J 4.7E-07 J 4.8E-07 J 4.6E-07 J
3.7E-07 U 8E-07 J 1.3E-06 J 7E-07 ZJ 8.4E-07 ZJ 7.4E-07 ZJ 7.5E-07 J
2.3E-07 U 1.5E-07 U 4.1E-07 J 1.5E-07 U 1.8E-07 U 1.9E-07 U 1.6E-07 U
7.1E-07 J 1.7E-06 J 3.1E-06 J 2.4E-06 J 1.8E-06 J 1.7E-06 J 1.8E-06 J
4E-06 ZJ 2.2E-05 J 4.2E-05 3.7E-05 J 1.5E-05 1.2E-05 1.6E-05 
2.3E-06 3.4E-06 5.5E-06 4.8E-06 4.4E-06 5.5E-06 4.5E-06 
4.5E-06 J 3.2E-06 ZJ 3.4E-06 J 3E-06 ZJ 4.8E-06 J 4.9E-06 J 3.3E-06 ZJ
6.8E-07 U 5.3E-07 U 4.6E-07 U 4.5E-07 U 3.7E-07 U 6.4E-07 U 4.2E-07 U
4.49E-06 2.4E-05 4.54E-05 3.92E-05 1.7E-05 1.39E-05 1.8E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH CS-MH
LPR7 LPR7 LPR7 LPR7 LPR8 LPR8 LPR8

LPR7-CSMH-COMP48 LPR7-CSMH-COMP49 LPR7-CSMH-COMP50 LPR7-CSMH-COMP53 LPR8-CSMH-COMP54 LPR8-CSMH-COMP55 LPR8-CSMH-COMP56
8/25/2009 8/25/2009 8/25/2009 8/26/2009 9/9/2009 9/9/2009 9/8/2009

N N N N N N N

1.7E-06 ZJ 2.2E-06 ZJ 3.4E-06 2.7E-06 ZJ 1.9E-06 ZJ 4.7E-06 2.4E-06 
5.3E-07 8.6E-07 1.9E-06 8.9E-07 5.9E-07 ZJ 7.5E-07 9.7E-07 ZJ
4.3E-07 UJ 3.6E-06 ZJ 8E-06 ZJ 4.1E-06 ZJ 2.6E-06 ZJ 2.9E-06 J 3.4E-06 ZJ
3.1E-06 ZJ 7.9E-06 ZJ 1.5E-05 8.3E-06 ZJ 7.5E-06 ZJ 7.1E-06 ZJ 7.3E-06 ZJ
8E-07 4.1E-06 ZJ 7.6E-06 4E-06 ZJ 4.7E-06 ZJ 3.6E-06 ZJ 3.1E-06 ZJ
9.6E-06 2E-05 ZJ 4.3E-05 ZJ 2.4E-05 J 2.4E-05 ZJ 2.3E-05 ZJ 2.2E-05 ZJ
7.9E-06 ZJ 3E-05 J 5.9E-05 ZJ 5.2E-05 ZJ 2.4E-05 ZJ 2.3E-05 ZJ 2.5E-05 
1.2E-05 ZJ 2.3E-05 ZJ 5.3E-05 ZJ 3.8E-05 ZJ 3E-05 ZJ 3.4E-05 ZJ 3.1E-05 ZJ
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

CS-MH CS-MH CS-MH IP-FT IP-FT IP-FT IP-FT IP-FT
LPR8 LPR8 LPR8 LPR5 LPR6 LPR6 LPR7 LPR7

LPR8-CSMH-COMP57 LPR8-CSMH-COMP58 LPR8-CSMH-COMP61 LPR5-IPFT-IND001 LPR6-IPFT-IND003 LPR6-IPFT-IND004 LPR7-IPFT-IND005 LPR7-IPFT-IND006
9/9/2009 9/8/2009 9/10/2009 8/18/2009 8/25/2009 8/26/2009 8/26/2009 8/27/2009

N N N N N N N N

0.00098 UJ 0.00015 J 0.00031 J 0.001 UJ 0.00043 J 0.00096 UJ 0.00097 UJ 0.00097 UJ
0.00098 UJ 0.001 U 0.00097 UJ 0.001 U 0.00099 U 0.00096 U 0.00097 U 0.00097 U
0.00098 U 0.001 U 0.00097 U 0.001 U 0.00099 U 0.00096 U 0.00097 U 0.00097 U
0.00023 J 0.001 U 0.00097 UJ 0.00069 J 0.00074 J 0.00047 J 0.0018 J 0.00085 J

0.002 U 0.00027 U 0.002 U 0.0049 U 0.0021 UJ 0.0026 J 0.0038 J 0.0013 J
0.002 UJ 9.3E-05 UJ 0.002 UJ 0.0024 UJ 0.0027 UJ 0.0013 J 0.0028 UJ 0.0014 UJ
0.002 UJ 0.00028 UJ 0.002 UJ 0.0033 UJ 0.0027 UJ 0.00059 J 0.0026 UJ 0.00072 UJ
0.019 0.011 0.015 0.013 U 0.017 J 0.018 J 0.02 J 0.004 J
0.049 0.03 0.029 0.014 0.038 J 0.04 J 0.04 J 0.007 J
0.002 0.0025 0.004 0.0035 UJ 0.0033 J 0.0041 J 0.0032 J 0.00086 J
4E-05 U 2.5E-05 U 5E-05 U 0.00017 U 0.00032 UJ 6.7E-05 J 3.7E-05 J 2.1E-05 UJ
0.0003 U 1.1E-05 U 0.0002 U 0.00012 U 5.4E-05 UJ 0.00012 UJ 6.5E-05 UJ 0.00012 UJ
0.0003 U 1.9E-05 U 0.0003 U 0.00017 U 7.8E-05 UJ 0.00016 UJ 9.3E-05 UJ 0.00017 UJ
0.004 0.0035 0.006 0.018 0.021 J 0.029 J 0.02 J 0.008 J
0.008 0.0057 0.006 0.0023 U 0.0099 UJ 0.0069 J 0.0069 J 0.0013 J
0.0003 U 1.2E-05 U 0.0003 U 0.00012 U 7.2E-05 UJ 0.00014 UJ 0.00012 UJ 0.00016 UJ
0.009 0.0063 0.01 0.021 0.0049 J 0.0098 J 0.0096 J 0.0073 J
0.004 U 0.0014 U 0.003 U 0.0015 U 0.0016 UJ 0.00023 J 0.0026 UJ 0.00022 UJ
0.006 U 0.002 U 0.007 U 0.0025 U 0.00075 UJ 0.00044 J 0.0027 UJ 0.00076 UJ
0.002 U 8.8E-05 U 0.0001 J 0.00019 U 0.00037 UJ 2E-05 UJ 8.4E-06 UJ 1.6E-05 UJ
0.002 U 0.00029 U 0.0006 U 0.00037 U 0.00072 UJ 0.00045 UJ 0.00012 UJ 0.00036 UJ
0.0001 U 0.00068 U 0.0004 U 0.00011 U 0.00057 UJ 9.4E-05 UJ 0.00041 UJ 0.00013 UJ
0.0006 U 8.9E-05 UJ 0.0005 U 0.00077 U 0.00095 UJ 0.00036 UJ 0.0011 UJ 0.00057 UJ
0.0005 U 2.5E-05 U 0.0004 U 0.00044 J 0.00013 UJ 0.00028 UJ 0.00016 UJ 0.00029 UJ
0.0006 U 0.00019 J 0.0009 J 0.011 J 0.011 J 0.011 J 0.0097 J 0.0047 J
3E-05 UJ 2.3E-05 UJ 3E-05 UJ 0.00011 UJ 6.4E-05 UJ 8.1E-05 J 6.1E-05 J 7E-05 UJ
0.013 0.0083 0.009 0.01 0.0027 J 0.0041 J 0.0037 J 0.004 J
0.0009 J 0.00064 0.0008 J 0.0017 0.0013 J 0.0015 J 0.00091 J 0.0005 J
0.0008 U 0.00019 UJ 0.0003 U 0.00062 U 0.00039 UJ 7.2E-05 UJ 0.0005 UJ 0.00038 UJ
0.036 J 0.036 J 0.03 J 0.0028 J 0.0058 J 0.0062 J 0.0057 J 0.0018 J
0.07 0.0435 0.048 0.014 0.0583 0.0621 0.0632 0.0119 
0.0004 J 0.00036 J 0.0007 J 0.012 J 0.011 UJ 0.011 J 0.0093 J 0.0045 J

0.007 J 0.01 U 0.007 J 0.009 U 0.009 U 0.01 U 0.009 U 0.009 U
0.243 0.36 0.153 0.05 0.026 0.04 0.032 0.022 
0.12 0.085 0.1 0.041 0.36 0.15 0.1 0.23 
0.14 0.072 0.1 0.049 0.37 0.16 0.1 0.15 
0 0.013 0 0 0 0 0 0.08 
2880 2430 1840 84 63 59 51 104 
0.87 J 1.1 0.62 J 0.1 0.06 0.11 0.06 0.02 J
23.1 30.7 18.4 
17.4 23.7 12.1 4 2.7 4.2 3.4 3.6 
368 359 336 212 236 224 200 222 
2040 2110 1570 3460 4350 3560 3160 4060 
3850 3600 4440 629 534 605 536 564 
0.016 UJ 0.29 J 0.012 UJ 0.02 UJ 0.02 UJ 0.02 UJ 0.13 J 0.02 UJ
0.03 J 0.012 U 0.014 J 0.02 U 0.01 U 0.01 U 0.01 U 0.02 U
42.2 34.9 31.6 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

CS-MH CS-MH CS-MH IP-FT IP-FT IP-FT IP-FT IP-FT
LPR8 LPR8 LPR8 LPR5 LPR6 LPR6 LPR7 LPR7

LPR8-CSMH-COMP57 LPR8-CSMH-COMP58 LPR8-CSMH-COMP61 LPR5-IPFT-IND001 LPR6-IPFT-IND003 LPR6-IPFT-IND004 LPR7-IPFT-IND005 LPR7-IPFT-IND006
9/9/2009 9/8/2009 9/10/2009 8/18/2009 8/25/2009 8/26/2009 8/26/2009 8/27/2009

N N N N N N N N

2.7 5.9 2.8 0.27 J 0.09 U 0.13 J 0.28 J 0.1 J
0.021 J 0.04 0.014 J 0.005 UJ 0.004 UJ 0.004 UJ 0.004 J 0.004 UJ
0.25 J 0.36 J 0.16 J 0.05 J 0.026 J 0.04 J 0.032 J 0.022 J
2.7 3.1 1.7 0.081 0.08 0.1 0.11 0.081 
0.0007 U 0.0056 0.00055 U 0.001 U 0.0008 U 0.0008 U 0.0008 U 0.0008 U
0.09 0.19 0.086 0.001 U 0.001 U 0.001 U 0.001 U 0.001 U
0.033 0.11 J 0.024 0.0005 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ

0.34 J 0.25 J 0.25 J 0.24 J 0.26 J
0.059 0.16 0.46 0.01 J 0.008 J 0.008 J 0.008 J 0.009 J
10.5 J 10.1 4.1 J 0.14 J 0.099 J 0.13 J 0.16 J 0.12 J
0.58 1.1 0.37 0.069 J 0.004 UJ 0.08 J 0.046 J 0.004 UJ
0.22 J 0.28 J 0.16 J 0.005 U 0.004 U 0.004 U 0.004 U 0.004 U
0.00035 U 0.014 0.00027 U 0.0005 U 0.0004 U 0.0004 J 0.0004 U 0.0004 U

8.5 J 6.8 J 6 J 6.8 J 7 J
0.53 J 0.49 0.49 J 0.13 0.19 0.21 0.15 0.17 

0.0012 UJ 0.0026 UJ 1.1 UJ 0.007 J 0.0023 UJ 0.0037 J 0.0047 J 0.0044 J
0.00073 U 0.0012 UJ 0.00074 U 0.0072 J 0.0019 UJ 0.002 J 0.0032 J 0.003 J
0.00053 U 0.00092 UJ 0.00063 U 0.0025 J 0.0012 UJ 0.0011 UJ 0.0015 UJ 0.0015 J
0.0011 UJ 0.0015 UJ 0.00075 J 0.0083 J 0.002 UJ 0.0019 UJ 0.0069 J 0.0048 J
0.0011 UJ 0.0026 UJ 0.0015 J 0.0023 UJ 0.0022 UJ 0.0029 UJ 0.0017 UJ 0.0023 UJ
0.0025 J 0.0033 J 0.0024 J 0.023 J 0.0043 J 0.007 J 0.011 J 0.012 J
0.00055 J 0.0013 UJ 0.00044 UJ 0.0049 J 0.0027 UJ 0.0022 J 0.0022 UJ 0.0045 J
0.00042 U 0.0013 U 0.0016 J 0.011 J 0.0049 J 0.0051 J 0.0064 J 0.0079 J
0.0004 J 0.00085 J 0.00029 J 0.0022 J 0.0015 UJ 0.0013 UJ 0.0013 UJ 0.0016 J
0.00049 J 0.00096 U 0.00031 U 0.00041 UJ 0.0021 UJ 0.0015 UJ 0.0015 UJ 0.002 UJ
0.00052 J 0.00086 J 0.00048 J 0.00035 UJ 0.001 UJ 0.00073 UJ 0.0007 UJ 0.0012 UJ
0.0015 U 0.0008 J 0.00097 U 0.00049 UJ 0.0012 UJ 0.00075 UJ 0.00069 UJ 0.00077 UJ
0.00095 J 0.00073 J 0.00023 J 0.00032 UJ 0.00081 UJ 0.00059 UJ 0.00058 UJ 0.00091 UJ
0.00076 J 0.0012 J 0.00081 J 0.00027 UJ 0.00078 UJ 0.00055 UJ 0.00058 UJ 0.00084 UJ
0.0012 J 0.0019 J 0.0013 J 0.0076 J 0.0034 J 0.002 J 0.0029 J 0.004 J
0.0013 UJ 0.0021 UJ 0.0027 UJ 0.00055 UJ 0.00084 UJ 0.00096 UJ 0.00069 UJ 0.00074 UJ
3E-05 U 2.7E-05 U 3.5E-05 U 0.0037 J 0.0003 UJ 0.00088 J 0.0014 J 0.0013 J
0.00038 U 0.00075 U 0.00033 U 0.032 J 0.0011 UJ 0.00082 UJ 0.0078 J 0.0088 J
0.00073 J 0.0013 UJ 0.00071 J 0.013 J 0.0012 UJ 0.0056 J 0.0054 J 0.0071 J
0.0015 U 0.0013 U 0.00083 U 0.00051 UJ 0.0013 UJ 0.00081 UJ 0.0008 UJ 0.00087 UJ
0.0018 UJ 0.0027 UJ 0.0018 UJ 0.0022 UJ 0.0018 UJ 0.0022 UJ 0.0021 UJ 0.0015 UJ
0.00032 U 0.00073 UJ 0.00024 U 0.0005 UJ 0.0014 UJ 0.00095 UJ 0.00096 UJ 0.0014 UJ
0.00038 U 0.0025 J 0.00039 U 0.031 J 0.0062 J 0.0068 J 0.01 J 0.011 J
0.00031 U 0.00061 U 0.00027 U 0.017 J 0.00094 UJ 0.00068 UJ 0.00073 UJ 0.00088 UJ
0.0005 J 0.0005 J 0.0009 UJ 0.0009 UJ 0.001 UJ 0.00091 UJ 0.00084 UJ 0.00098 UJ
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0038 J 0.001 UJ 0.00064 J 0.0012 J 0.0012 J
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0052 0.00061 J 0.00064 J 0.0014 0.0015 
0.0008 J 0.0006 J 0.0007 J 0.0085 0.00092 J 0.0014 0.0027 0.0025 
0.002 J 0.001 J 0.001 J 0.0027 0.00064 J 0.00059 J 0.00075 J 0.001 
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ 0.00091 UJ 0.00084 UJ 0.00098 UJ
0.0005 J 0.0009 UJ 0.0009 UJ 0.0031 J 0.001 UJ 0.00061 J 0.00084 J 0.001 J
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0048 0.001 U 0.00072 J 0.0011 0.0014 
0.001 J 0.001 J 0.002 J 0.017 0.0028 0.0038 0.0082 0.0073 
0.002 J 0.0009 J 0.001 J 0.0038 0.00061 J 0.0007 J 0.0017 0.0011 
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ 0.00091 UJ 0.00084 UJ 0.00098 UJ
0.0008 J 0.0009 UJ 0.0009 UJ 0.0025 J 0.001 UJ 0.00091 UJ 0.0011 J 0.00098 UJ
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0047 0.001 U 0.00091 U 0.00084 U 0.00098 U
0.002 J 0.001 J 0.002 J 0.02 0.0021 0.0027 0.0059 0.0052 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

CS-MH CS-MH CS-MH IP-FT IP-FT IP-FT IP-FT IP-FT
LPR8 LPR8 LPR8 LPR5 LPR6 LPR6 LPR7 LPR7

LPR8-CSMH-COMP57 LPR8-CSMH-COMP58 LPR8-CSMH-COMP61 LPR5-IPFT-IND001 LPR6-IPFT-IND003 LPR6-IPFT-IND004 LPR7-IPFT-IND005 LPR7-IPFT-IND006
9/9/2009 9/8/2009 9/10/2009 8/18/2009 8/25/2009 8/26/2009 8/26/2009 8/27/2009

N N N N N N N N

0.003 J 0.001 J 0.002 J 0.0016 0.0029 0.0028 0.0017 0.0048 
0.001 UJ 0.0009 UJ 0.0009 UJ 0.0009 UJ 0.001 UJ 0.00091 UJ 0.00084 UJ 0.00098 UJ
0.001 J 0.001 J 0.001 J 0.0009 UJ 0.001 UJ 0.00091 UJ 0.00084 UJ 0.00098 UJ
0.0008 J 0.0006 J 0.001 J 0.013 0.0016 0.002 0.0035 0.0033 
0.0007 J 0.0005 J 0.0009 UJ 0.0009 U 0.001 U 0.00091 U 0.00084 U 0.00098 U

1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 UJ 4 U 1.9 UJ 7.6 U 7.2 U 8 U 3.9 U 7.3 U
 R  R  R  R  R  R  R  R
1.8 UJ 4 U 1.9 UJ 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 UJ 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 UJ 4 U 1.9 UJ 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 UJ 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 UJ 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 UJ 4 UJ 1.9 UJ 7.6 U 7.2 U 8 U 3.9 U 7.3 U
 R  R  R 30 U 29 U 32 U 16 U 29 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 UJ 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 UJ 4 UJ 1.9 UJ 7.6 U 7.2 U 8 U 3.9 U 7.3 U
3.6 UJ  R 3.8 UJ 15 U 14 U 16 U 7.8 U 15 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
 R  R  R 15 UJ 14 UJ 16 UJ 7.8 UJ 15 UJ
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 UJ 4 U 1.9 UJ 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 UJ 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 UJ 4 UJ 1.9 UJ 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

CS-MH CS-MH CS-MH IP-FT IP-FT IP-FT IP-FT IP-FT
LPR8 LPR8 LPR8 LPR5 LPR6 LPR6 LPR7 LPR7

LPR8-CSMH-COMP57 LPR8-CSMH-COMP58 LPR8-CSMH-COMP61 LPR5-IPFT-IND001 LPR6-IPFT-IND003 LPR6-IPFT-IND004 LPR7-IPFT-IND005 LPR7-IPFT-IND006
9/9/2009 9/8/2009 9/10/2009 8/18/2009 8/25/2009 8/26/2009 8/26/2009 8/27/2009

N N N N N N N N

1.8 UJ 4 U 1.9 UJ 7.6 U 7.2 U 8 U 3.9 UJ 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
 R  R  R 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 UJ 4 U 1.9 UJ 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
 R  R  R 30 UJ 29 UJ 32 UJ 16 UJ 29 UJ
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U
1.8 U 4 U 1.9 U 7.6 U 7.2 U 8 U 3.9 U 7.3 U

4.1E-06 U 2.3E-06 U 3E-06 U 0.00016 1.8E-05 1.8E-05 4E-05 3.3E-05 
1.8E-05 U 1.1E-05 U 1.6E-05 U 0.00011 1.5E-05 2E-05 4.1E-05 3.1E-05 J
        
        
9.2E-06 U 1.1E-05 U 0.00012 0.00033 0.00029 0.0005 0.00021 0.001 
8.5E-06 U 8.3E-06 U 5.7E-05 0.0002 0.00023 0.0003 0.00026 0.00063 
6E-06 U 5.8E-06 U 1.4E-05 3.7E-05 1.7E-05 3.4E-05 2.4E-05 5.1E-05 
0.0095 J 0.0058 0.0064 0.0021 0.0058 0.0058 0.0029 0.014 J
7.5E-06 U 7.5E-06 U 7.6E-06 U 4.6E-06 U 2.8E-06 U 5.1E-06 U 4.7E-06 U 3.9E-06 U
0.00086 0.0004 0.00064 0.00044 0.00098 0.00098 0.00057 0.0025 
7.9E-06 U 7.6E-06 U 6.7E-05 0.00012 3.3E-05 7.5E-05 9E-05 0.0001 
        
2.6E-05 U 1.9E-05 U 7.4E-06 UJ 0.00015 2E-06 UJ 2.7E-06 UJ 1.9E-06 UJ 2.4E-06 UJ
7.9E-06 U 7.1E-06 U 0.0016 0.0064 0.012 J 0.013 J 0.0075 0.031 J
3.8E-05 8.3E-06 U 2.5E-05 1.2E-05 2.6E-05 2.5E-05 1.5E-05 4.8E-05 
8E-06 U 7.3E-06 U 7.4E-06 U 4.7E-06 U 2.8E-06 U 5.1E-06 U 4.8E-06 U 4E-06 U
        
0.00071 0.00043 0.00052 0.00015 0.00041 0.00043 0.00022 0.001 
0.00066 0.0004 0.00032 4.4E-06 U 2.6E-06 U 4.8E-06 U 4.5E-06 U 3.7E-06 U
        
8.4E-06 U 5E-05 0.00019 0.00022 0.00057 0.00072 0.00034 0.0014 
0.032 J 0.02 J 0.021 J 0.006 0.017 J 0.017 J 0.0082 J 0.04 J
        
2.6E-05 U 1.9E-05 U 3.2E-05 U 4.8E-05 J 4.7E-06 J 5E-06 U 7.2E-06 J 1.1E-05 J
0.00014 8.7E-05 8.5E-05 4.1E-05 8.9E-05 7.8E-05 4.6E-05 0.00018 
4.1E-05 2E-05 2E-05 9.4E-06 2E-05 2E-05 1.1E-05 4.5E-05 
8.6E-06 U 9.7E-06 U 8.5E-06 U 5.8E-05 7.4E-05 8.4E-05 6.9E-05 0.00018 
0.00065 0.00045 0.00042 0.00012 0.00028 0.00029 0.00018 0.00084 
        
        
8.1E-05 5.9E-05 4.9E-05 1.8E-05 3.4E-05 3.3E-05 1.5E-05 8.3E-05 
5.8E-05 8.9E-06 U 9E-06 U 4.8E-06 U 3.2E-06 U 5.3E-06 U 5.4E-06 U 4.4E-06 U
0.0033 0.0018 0.0022 0.00083 0.0027 0.0025 0.0013 0.0062 
0.029 J 0.017 0.02 0.0082 0.025 J 0.028 J 0.012 0.057 J
        
9.1E-05 1.1E-05 U 0.00029 0.00043 0.0011 0.0012 0.00054 0.0026 

Page 121 of 207
AECOM

Final

July 2017



Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

CS-MH CS-MH CS-MH IP-FT IP-FT IP-FT IP-FT IP-FT
LPR8 LPR8 LPR8 LPR5 LPR6 LPR6 LPR7 LPR7

LPR8-CSMH-COMP57 LPR8-CSMH-COMP58 LPR8-CSMH-COMP61 LPR5-IPFT-IND001 LPR6-IPFT-IND003 LPR6-IPFT-IND004 LPR7-IPFT-IND005 LPR7-IPFT-IND006
9/9/2009 9/8/2009 9/10/2009 8/18/2009 8/25/2009 8/26/2009 8/26/2009 8/27/2009

N N N N N N N N

7.1E-06 U 8.7E-06 U 2.4E-05 3.5E-06 U 0.0001 0.00016 6.8E-05 0.00033 
6.9E-06 U 8.8E-06 U 0.00037 0.0015 0.0029 0.0043 0.0012 0.0084 J
0.00074 0.00044 0.00046 0.0002 0.00046 0.0005 0.00024 0.0011 
7.8E-06 U 1.1E-05 U 9.5E-05 0.0003 0.00061 0.00084 0.0003 0.0017 
6.8E-06 U 9.1E-06 U 0.0011 0.0024 0.0045 0.0064 0.0032 0.012 
5.7E-06 U 8.5E-06 U 0.00021 0.00049 0.00031 0.0011 0.00039 0.0015 
0.0018 0.00085 0.001 0.00032 0.00088 0.00094 0.00047 0.0023 
        
0.00068 0.00041 0.00044 3.7E-06 U 0.00037 0.00037 0.00021 0.00087 
2.1E-05 U 1.5E-05 U 2.6E-05 U 6.6E-06 U 3.4E-06 U 4.6E-06 U 5.1E-06 U 4.6E-06 U
        
6.7E-06 U 8.1E-06 U 0.00067 0.0012 0.0032 0.0041 0.0016 0.0085 J
8.7E-06 U 1.1E-05 U 7.6E-06 U 4.4E-06 U 3.4E-06 U 4.5E-06 U 3.4E-06 U 5.5E-06 U
8.8E-06 U 1E-05 U 7.2E-06 U 3.8E-06 U 2.9E-06 U 3.9E-06 U 3E-06 U 4.8E-06 U
6.9E-06 U 9.2E-06 U 0.00015 3.4E-06 U 0.00058 0.00089 0.0004 0.0017 
5.9E-06 U 8.8E-06 U 4.9E-06 U 2.7E-06 U 2.1E-06 U 2.8E-06 U 2.3E-06 U 3.7E-06 U
0.0052 0.003 0.0031 0.0016 0.0042 0.0045 0.0021 0.0098 J
0.00022 0.00027 0.0024 3.1E-06 U 0.011 0.015 0.0067 0.029 J
0.00019 0.00012 8.7E-05 4.7E-05 9.2E-05 9.2E-05 6.2E-05 0.0002 
        
0.00087 0.00045 0.00052 0.00025 J 2.8E-05 J 5.5E-06 UJ 2.1E-05 J 2.7E-05 J
6.1E-06 U 9E-06 U 5E-06 U 3.6E-05 4.8E-05 5.6E-05 4.8E-05 0.00013 
        
5E-06 U 7.4E-06 U 4.2E-06 U 1.7E-05 1.8E-05 2.8E-05 2.8E-05 6.7E-05 
0.045 J 0.033 J 0.028 J 0.011 0.033 J 0.037 J 0.015 0.075 J
0.0011 0.00062 0.00057 0.00026 0.00052 0.00049 0.00031 0.001 
0.00026 0.00013 0.00014 6.4E-05 0.00015 0.00016 0.00011 0.00039 
0.0042 0.0028 0.0026 0.00074 0.0024 0.0027 0.0011 0.0059 
        
0.0039 0.0026 0.0024 0.00068 0.0022 0.0025 0.001 0.0051 
1.2E-05 U 1.7E-05 U 3E-05 5.7E-05 ZJ 0.00016 0.0002 9.2E-05 0.00047 
9.4E-06 U 5.3E-06 U 6.8E-05 0.0027 0.0005 0.0007 0.00043 0.001 
6.8E-06 U 8E-06 U 5.5E-06 U 3.1E-06 U 2.4E-06 U 3.2E-06 U 2.5E-06 U 3.9E-06 U
5.8E-06 U 7.8E-06 U 5.1E-06 U 2.9E-06 U 2.2E-06 U 3E-06 U 2.3E-06 U 3.7E-06 U
0.0001 2E-05 U 8.1E-05 3.9E-05 8.8E-05 8.8E-05 4.9E-05 ZJ 0.00021 
        
5.1E-06 U 6.4E-06 U 0.00021 0.0004 0.0011 0.0013 0.00057 0.0025 
6.2E-06 U 8E-06 U 5.3E-06 U 8.5E-06 1.5E-05 1.2E-05 ZJ 9E-06 3.3E-05 
        
0.0018 0.0014 0.0012 0.00033 0.001 0.0011 0.00046 0.0025 
        
1.5E-05 U 3E-05 U 9.7E-06 U 4.7E-06 U 5.3E-06 U 9.7E-06 U 7.1E-06 U 1.7E-05 U
7.6E-06 U 4.4E-06 U 0.00026 0.0034 0.00067 0.00096 0.0015 0.0014 
0.0054 0.0013 0.003 0.0024 0.0072 0.0092 J 0.0037 0.019 J
0.0022 0.0014 0.0013 0.00055 0.0017 0.0021 0.00085 0.0041 
0.0013 0.00067 0.0008 0.00038 0.0011 0.0014 0.00054 0.003 
        
1.1E-05 U 1.5E-05 U 0.00078 0.0015 0.0038 0.0052 0.0021 0.011 J
0.00038 0.00027 0.00021 0.0001 0.00029 0.00035 0.00015 0.00072 
6.8E-06 U 7E-06 U 0.00011 0.00021 0.00041 0.00079 0.00028 0.0015 
0.00016 0.00014 0.00075 0.00093 0.0024 0.0032 0.00099 0.0065 
0.0021 0.0015 0.0013 0.00056 0.0014 0.0017 0.00076 0.0035 
6.1E-06 U 6.4E-06 U 0.00028 0.00065 0.0011 0.0019 0.00087 0.0038 
9.2E-06 J 8.8E-06 0.00039 0.0073 0.0017 0.0022 0.0026 0.0043 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

CS-MH CS-MH CS-MH IP-FT IP-FT IP-FT IP-FT IP-FT
LPR8 LPR8 LPR8 LPR5 LPR6 LPR6 LPR7 LPR7

LPR8-CSMH-COMP57 LPR8-CSMH-COMP58 LPR8-CSMH-COMP61 LPR5-IPFT-IND001 LPR6-IPFT-IND003 LPR6-IPFT-IND004 LPR7-IPFT-IND005 LPR7-IPFT-IND006
9/9/2009 9/8/2009 9/10/2009 8/18/2009 8/25/2009 8/26/2009 8/26/2009 8/27/2009

N N N N N N N N

0.024 J 0.022 J 0.013 0.007 0.022 J 0.026 J 0.01 0.057 J
9.4E-05 6.1E-05 5.4E-05 1.9E-05 5.4E-05 6.3E-05 2.8E-05 0.00014 
8.8E-05 1.5E-05 U 4E-05 ZJ 1.9E-05 5.1E-05 5.6E-05 2.5E-05 0.00011 
0.0069 0.0047 0.0037 0.0014 0.0043 0.0046 0.0019 0.011 J
5.6E-05 2.9E-05 2.7E-05 ZJ 1.5E-05 3.6E-05 6.6E-05 2.1E-05 9.7E-05 
1.2E-05 U 2E-05 U 1.2E-05 U 5.2E-06 U 4.4E-06 U 0.00059 0.00036 1.2E-05 U
6.2E-06 U 6.4E-06 U 5.8E-06 U 2.4E-06 U 1.8E-06 U 2.9E-06 U 2.8E-06 U 3.4E-06 U
0.011 J 0.0067 0.0066 0.0036 0.011 J 0.012 J 0.0052 0.026 J
4.7E-05 3.2E-05 2.3E-05 2.4E-05 3.4E-05 3.3E-05 2.1E-05 6.4E-05 
0.00035 0.00024 0.00019 8E-05 0.00026 0.00032 0.00012 0.00066 
9.1E-06 U 5.8E-06 U 3.9E-05 0.0014 0.00026 0.00033 0.00051 0.00052 
0.002 0.0013 0.0012 0.00046 0.0014 0.0018 0.00069 0.0036 
0.00045 0.00029 0.00024 8.5E-05 0.00029 0.00035 0.00014 0.0007 
9.3E-06 U 1.4E-05 U 8.5E-06 U 3.5E-06 U 2.9E-06 U 5.2E-06 U 3.5E-06 U 8.2E-06 U
        
0.0037 0.0013 0.0019 0.0011 0.0033 0.004 0.0017 0.0095 J
0.00087 0.00027 0.00051 0.00031 0.00094 0.0011 0.0005 0.0026 
0.0027 0.002 0.0015 0.00068 0.0021 0.0024 0.0011 0.0055 
0.00019 0.00011 0.00011 5.5E-05 0.00018 0.00018 8.8E-05 0.0004 
0.0041 0.002 0.0027 0.0016 0.0051 0.0056 0.0026 0.014 
        
4.4E-06 U 2.6E-06 U 3.3E-06 U 1.1E-05 8.7E-07 U 1.2E-06 U 1.9E-06 ZJ 3E-06 
0.012 0.0072 0.0082 0.012 0.0045 0.0062 0.0075 0.012 
6.5E-06 U 8.1E-06 U 3E-05 0.00011 0.00023 0.00041 0.00018 0.00095 
0.00053 0.00034 0.0003 0.00023 0.00059 0.00067 0.00032 0.0015 
0.0011 0.00074 0.00065 0.00039 0.00094 0.00098 0.00049 0.0024 
0.0034 0.0021 0.0021 0.001 0.0032 0.0035 0.0016 0.0086 J
5.9E-06 U 8.1E-06 U 7.5E-06 U 4.1E-06 U 2.7E-06 U 4.6E-06 U 4.3E-06 U 5.5E-06 U
5.4E-05 1.1E-05 U 4.1E-05 5.7E-05 0.00018 0.00022 9.6E-05 0.00049 
0.0014 0.00045 0.00089 0.00064 0.0016 0.0018 0.00085 0.0048 
0.00019 8.5E-05 0.00011 8.1E-05 0.00018 0.00021 9.7E-05 0.00057 
0.00062 0.00029 0.00039 0.00029 0.00064 0.00066 0.00033 0.0018 
7.9E-06 U 8.1E-06 U 0.00029 0.0015 0.00016 0.00029 0.00044 0.00043 
7E-06 U 7.1E-06 U 0.00026 0.0022 0.00044 0.00059 0.001 0.00093 
8.5E-06 U 8.6E-06 U 1E-05 U 8.4E-06 U 3.3E-06 U 5.3E-06 U 6.1E-06 U 8.5E-06 U
6E-06 U 3.4E-06 U 3.8E-06 U 0.00011 3.1E-05 4.9E-05 4.8E-05 7.7E-05 
6.3E-06 U 6.4E-06 U 0.00012 0.0008 7.4E-05 0.0001 0.00018 0.00017 
7E-06 U 7.1E-06 U 0.00019 0.0017 0.00021 0.00028 0.00056 0.00049 
6.2E-06 U 3.5E-06 U 6.9E-05 0.00076 0.00016 0.00025 0.00035 0.00043 
        
        
4.7E-06 U 3.2E-06 U 3.6E-06 U 2.4E-05 2.6E-06 2.6E-06 ZJ 4.8E-06 6E-06 
        
2.9E-05 2.4E-05 0.00071 0.0068 0.00066 0.00081 0.0016 0.0014 
5.5E-06 U 5.8E-06 0.00026 0.0029 0.00074 0.00098 0.0015 0.0015 
        
7.5E-06 U 7.5E-06 U 1.2E-05 8.3E-05 3.2E-05 3.9E-05 ZJ 4.3E-05 8.3E-05 
8.1E-06 U 8.3E-06 U 9.7E-06 U 7.3E-06 U 2.9E-06 U 4.6E-06 U 5.3E-06 U 7.4E-06 U
7E-06 U 7.1E-06 U 8.3E-06 U 6.1E-06 U 2.4E-06 U 3.9E-06 U 4.5E-06 U 6.2E-06 U
0.0017 0.0017 J 0.0013 0.0002 3.5E-06 U 5.6E-06 U 6.4E-06 U 8.9E-06 U
8.2E-06 U 8.2E-06 U 1E-05 U 1.2E-05 1.3E-05 1.5E-05 5.7E-06 U 3.6E-05 
7.9E-06 U 8.1E-06 U 9.7E-06 U 4E-05 2E-05 3E-05 2.6E-05 6.3E-05 
3.1E-05 U 2.1E-05 U 6.2E-05 J 0.0021 0.00031 0.00039 0.00068 0.00064 
6.4E-06 U 7.1E-06 U 0.00068 0.0037 0.0012 0.0023 0.0021 0.003 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

CS-MH CS-MH CS-MH IP-FT IP-FT IP-FT IP-FT IP-FT
LPR8 LPR8 LPR8 LPR5 LPR6 LPR6 LPR7 LPR7

LPR8-CSMH-COMP57 LPR8-CSMH-COMP58 LPR8-CSMH-COMP61 LPR5-IPFT-IND001 LPR6-IPFT-IND003 LPR6-IPFT-IND004 LPR7-IPFT-IND005 LPR7-IPFT-IND006
9/9/2009 9/8/2009 9/10/2009 8/18/2009 8/25/2009 8/26/2009 8/26/2009 8/27/2009

N N N N N N N N

7E-06 U 9.1E-06 U 4E-05 0.00041 8.7E-05 0.0002 0.00014 0.00022 
7.4E-06 U 8.7E-06 U 0.00039 0.0032 0.0024 0.0032 0.0026 0.0068 
8.2E-06 U 9.8E-06 U 5.2E-05 0.00038 0.00027 0.00035 0.00029 0.00077 
0.014 0.0088 0.009 0.014 0.013 0.016 0.012 0.034 J
6.1E-06 U 7.1E-06 U 6.6E-06 U 0.0023 0.00062 0.00098 0.00056 0.0019 
7.2E-06 U 8.4E-06 U 4E-05 0.00073 0.00016 0.00032 0.0002 0.0005 
        
6.2E-06 U 7.3E-06 U 0.00017 0.0016 0.00072 0.0012 0.00096 0.0021 
6.1E-06 U 7.3E-06 U 0.0011 0.0091 0.0086 0.011 0.0085 0.025 J
2.3E-05 U 1.6E-05 U 2.8E-05 U 2.4E-05 J 3E-06 J 5.1E-06 J 8.3E-06 J 8.3E-06 J
6.8E-06 U 7.8E-06 U 0.00022 0.0021 0.00056 0.00098 0.0011 0.0019 
7.4E-06 U 8.5E-06 U 0.00036 0.0021 0.00065 0.0013 0.0017 0.002 
6.2E-06 U 7.2E-06 U 0.0012 0.011 J 0.007 0.0094 J 0.0073 0.024 J
        
5.4E-06 U 4.6E-06 U 2.2E-05 0.00023 3.8E-05 7E-05 4.8E-05 8.7E-05 
8.9E-06 U 1.1E-05 U 1.1E-05 U 3.6E-05 4.2E-06 U 4.4E-06 U 3.7E-06 U 9E-06 U
8.4E-06 U 1E-05 U 0.00041 0.0013 0.0003 0.00055 0.00084 0.00055 
9.5E-06 U 1.2E-05 U 1.2E-05 U 3.2E-05 5.1E-06 U 1.3E-05 2.2E-05 1.2E-05 ZJ
8.3E-06 U 9.9E-06 U 1E-05 U 2.1E-05 2.5E-05 3.2E-05 2.4E-05 7E-05 
0.00079 0.00045 0.00053 0.0012 0.00098 0.0014 0.00099 0.0029 
2.3E-05 U 1.5E-05 U 3.1E-05 J 0.00042 5.2E-05 7.2E-05 0.00014 0.00011 
0.0027 0.0018 0.0019 0.001 0.0014 0.0016 0.0011 0.0038 
0.0097 0.0057 0.0075 0.0067 0.0052 0.0061 0.0045 0.014 
        
5.4E-05 4.5E-05 0.00012 0.00033 0.00047 0.00051 0.00035 0.0013 
5.4E-06 U 6.3E-06 U 0.00066 0.0056 0.0057 0.0066 0.0047 0.015 J
        
0.015 J 0.0098 J 0.011 J 0.0056 0.0088 J 0.0095 J 0.0061 0.023 J
7.7E-06 U 9.4E-06 U 5.4E-05 0.00014 4.1E-06 U 4E-05 5.7E-05 8.8E-06 U
5.5E-05 3.1E-05 5.8E-05 9.9E-05 0.00012 0.00014 0.00011 0.00033 
        
2.2E-05 U 1.5E-05 U 2.7E-05 U 6E-05 6.6E-06 J 7.5E-06 J 1.7E-05 J 1.5E-05 J
        
        
8.2E-06 U 9.9E-06 U 2.5E-05 0.0001 3.5E-05 6.7E-05 8.6E-05 0.00013 
5.2E-06 U 6E-06 U 3.2E-05 5.1E-05 5.6E-05 8E-05 6.7E-05 0.00017 
        
        
        
0.00091 0.00097 0.00088 0.00021 1.5E-05 2.9E-05 4E-05 3.6E-05 
9E-06 U 1.1E-05 U 1.1E-05 U 4.4E-06 U 4.7E-06 U 4.9E-06 U 4.1E-06 U 1E-05 U
7.5E-06 U 2.6E-05 3.4E-05 5.5E-05 8.1E-05 9.2E-05 7.1E-05 0.00023 
2.2E-05 U 1.5E-05 U 7.7E-05 0.0015 0.00017 0.00022 0.00046 0.00037 
9E-06 U 1.1E-05 U 1.1E-05 U 4.5E-06 U 4.8E-06 U 5E-06 U 4.2E-06 U 1E-05 U
5.8E-05 5.4E-05 4.8E-05 1.7E-05 1.7E-05 1.6E-05 1.7E-05 4.3E-05 
1.1E-05 U 1.1E-05 U 0.00011 0.00063 0.00064 0.0011 0.00046 0.0021 
1.1E-05 U 1.1E-05 U 1.1E-05 U 0.00026 0.00045 0.00048 0.00031 0.0013 
1.1E-05 U 1E-05 U 0.00016 0.0013 0.00095 0.0016 0.00067 0.0031 
0.0049 0.003 0.0031 0.0012 0.0031 0.0028 0.0017 0.0075 
0.0017 0.00099 0.0017 0.0047 0.0077 0.0093 0.0058 0.022 
        
1.2E-05 U 1.3E-05 U 1.1E-05 U 6.9E-06 U 4.2E-06 U 7.6E-06 U 7E-06 U 5.9E-06 U
1.1E-05 U 1E-05 U 1E-05 U 6.9E-05 3.9E-05 7.9E-05 3.2E-05 0.00012 
2.2E-05 U 1.6E-05 U 2.7E-05 U 0.00011 1.5E-05 J 2.1E-05 J 3.8E-05 3.6E-05 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

CS-MH CS-MH CS-MH IP-FT IP-FT IP-FT IP-FT IP-FT
LPR8 LPR8 LPR8 LPR5 LPR6 LPR6 LPR7 LPR7

LPR8-CSMH-COMP57 LPR8-CSMH-COMP58 LPR8-CSMH-COMP61 LPR5-IPFT-IND001 LPR6-IPFT-IND003 LPR6-IPFT-IND004 LPR7-IPFT-IND005 LPR7-IPFT-IND006
9/9/2009 9/8/2009 9/10/2009 8/18/2009 8/25/2009 8/26/2009 8/26/2009 8/27/2009

N N N N N N N N

0.00025 0.00017 0.0024 0.008 0.014 0.016 0.01 0.039 J
1.1E-05 U 9.6E-06 U 0.00027 0.0013 0.002 0.0022 0.0015 0.0053 
1.1E-05 U 1E-05 U 0.00042 0.0015 0.0029 0.0028 0.0016 0.0072 
0.002 0.001 0.001 0.00049 0.00087 0.0009 0.00072 0.0019 
1.2E-05 U 1.2E-05 U 7.2E-05 0.00014 0.00014 0.00019 0.00018 0.00043 
1.5E-05 4.8E-05 0.00065 0.0043 0.0033 0.0059 0.0035 0.012 J
5.8E-06 U 5.4E-06 U 4.7E-06 U 5.7E-05 1.8E-05 5E-05 1.3E-05 6.1E-05 
        
1.1E-05 U 8.6E-06 U 1E-05 U 6E-06 U 3.6E-06 U 6.5E-06 U 6.1E-06 U 5.1E-06 U
0.016 J 0.01 J 0.0096 J 0.0043 0.011 J 0.01 J 0.0056 0.025 J
0.00059 0.00024 0.00042 0.00033 J 0.00064 J 0.00067 J 0.00035 J 0.0018 J
0.301 0.195 0.213 0.225 0.332 0.392 0.218 0.854 
0.251 0.163 0.18 0.215 0.304 0.364 0.204 0.789 
0.227 0.149 0.149 0.112 0.197 0.225 0.118 0.497 
9.68E-06 6.95E-06 5.97E-06 2.11E-06 4.22E-06 4.14E-06 1.9E-06 1.03E-05 

4.4E-06 U 2.7E-06 U 3.3E-06 U 0.0002 2.1E-05 2.1E-05 ZJ 4.7E-05 ZJ 4.2E-05 
0.00087 0.00045 0.00071 J 0.0048 J 0.00062 J 0.00074 J 0.0014 J 0.0013 J
0.013 J 0.009 J 0.012 0.044 0.01 0.014 ZJ 0.018 0.025 
0.043 J 0.028 J 0.036 J 0.074 J 0.058 J 0.074 J 0.056 0.16 ZJ
0.069 J 0.043 J 0.051 J 0.044 0.085 J 0.093 J 0.053 J 0.22 J
0.097 J 0.064 J 0.067 J 0.031 ZJ 0.098 J 0.12 ZJ 0.049 ZJ 0.24 J
0.057 J 0.04 J 0.034 ZJ 0.02 0.059 J 0.072 J 0.029 0.15 J
0.017 0.0088 0.0098 0.0056 0.017 0.019 0.0086 0.046 J
0.0022 0.00082 0.0014 0.001 0.0024 0.0027 0.0013 0.0072 

0.008 U 0.008 U 0.007 U 0.0079 U 0.0067 U 0.0071 U 0.0071 U 0.0074 U
0.008 U 0.008 U 0.007 U 0.0079 U 0.0067 U 0.0071 U 0.0071 U 0.0074 U
0.008 U 0.008 U 0.007 U 0.0079 U 0.0067 U 0.0071 U 0.0071 U 0.0074 U
0.008 U 0.008 U 0.007 U 0.087 0.027 0.033 0.041 J 0.057 J
0.008 U 0.008 U 0.007 U 0.0079 U 0.0067 U 0.0071 U 0.0071 U 0.0074 U
0.37 0.26 0.22 0.24 J 0.34 0.35 0.24 J 0.72 
0.18 0.1 J 0.1 J 0.055 0.2 0.2 0.075 0.37 
0.008 U 0.008 U 0.007 U 0.0079 U 0.0067 U 0.0071 U 0.0071 U 0.0074 U
0.008 U 0.008 U 0.007 U 0.0079 U 0.0067 U 0.0071 U 0.0071 U 0.0074 U

1.4E-06 J 7.3E-07 J 9.3E-07 J 7E-07 J 6.1E-07 J 7E-07 J 7.8E-07 J 1.8E-06 J
8.6E-07 J 3.5E-07 J 5.5E-07 ZJ 3.9E-07 J 2E-06 J 2.8E-07 U 2.7E-07 U 2.8E-07 U
3.9E-07 U 4.7E-07 U 3.3E-07 U 3.1E-07 U 3.8E-07 U 3.9E-07 U 3.9E-07 U 4.1E-07 U
3.5E-07 U 4.5E-07 U 4.3E-07 U 3.5E-07 U 4E-07 U 3.1E-07 U 4.1E-07 U 4.4E-07 U
1.5E-06 ZJ 5.4E-07 ZJ 6.5E-07 ZJ 3.9E-07 ZJ 2.4E-07 U 3.1E-07 ZJ 3E-07 U 7.3E-07 J
8.6E-07 J 4.4E-07 U 4.6E-07 U 3.7E-07 U 4.6E-07 J 5.7E-07 ZJ 4.5E-07 U 1.5E-06 J
4.1E-07 ZJ 2.6E-07 U 3.6E-07 ZJ 2.1E-07 ZJ 3.7E-07 J 2.2E-07 U 2.8E-07 U 4.2E-07 J
3.9E-07 UJ 4.8E-07 U 5.3E-07 UJ 4.2E-07 U 4.4E-07 U 4.7E-07 J 4.5E-07 U 7.2E-07 J
3E-07 U 3.8E-07 U 3.4E-07 U 2.7E-07 U 3.1E-07 U 2.9E-07 U 3.6E-07 U 3.4E-07 U
2.6E-07 U 2.9E-07 ZJ 2.5E-07 U 1.8E-07 U 2.6E-07 U 2.5E-07 UJ 2.4E-07 UJ 2.7E-07 UJ
7E-07 J 6E-07 ZJ 7.8E-07 J 2.6E-07 U 3.5E-07 U 4.6E-07 J 4.8E-07 J 1.1E-06 ZJ
2.1E-07 U 2.8E-07 U 2.5E-07 U 2.3E-07 U 2.4E-07 U 2.2E-07 U 3.1E-07 U 4.5E-07 J
2.1E-06 J 1.7E-06 J 2.4E-07 U 4.2E-07 ZJ 8.4E-07 J 9E-07 J 4.5E-07 ZJ 2.2E-06 J
3.5E-05 1.7E-05 2.1E-05 1.4E-05 2.1E-05 2.2E-05 1.6E-05 5.2E-05 
4.1E-06 3.6E-06 ZJ 4.1E-06 4.8E-07 J 2.6E-07 U 2.2E-07 U 2.8E-07 U 2.3E-07 U
4.6E-06 J 9.4E-07 U 3.4E-06 J 2.6E-06 J 4.7E-06 J 3E-06 J 1.7E-06 J 6.3E-06 J
6E-07 U 6.7E-07 U 6.6E-07 U 5.3E-07 U 1.9E-06 J 7.1E-07 J 7.5E-07 U 6.2E-07 U
3.7E-05 1.85E-05 2.23E-05 1.42E-05 2.14E-05 2.29E-05 1.66E-05 5.42E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Blue crab-
Muscle/hepatopancreas

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

CS-MH CS-MH CS-MH IP-FT IP-FT IP-FT IP-FT IP-FT
LPR8 LPR8 LPR8 LPR5 LPR6 LPR6 LPR7 LPR7

LPR8-CSMH-COMP57 LPR8-CSMH-COMP58 LPR8-CSMH-COMP61 LPR5-IPFT-IND001 LPR6-IPFT-IND003 LPR6-IPFT-IND004 LPR7-IPFT-IND005 LPR7-IPFT-IND006
9/9/2009 9/8/2009 9/10/2009 8/18/2009 8/25/2009 8/26/2009 8/26/2009 8/27/2009

N N N N N N N N

2.6E-06 1.3E-06 1.9E-06 7E-07 6.1E-07 7E-07 7.8E-07 1.8E-06 
8.6E-07 3.5E-07 5.5E-07 ZJ 3.9E-07 3.2E-06 ZJ 3.3E-07 U 3.3E-07 U 3.4E-07 U
2.8E-06 J 7.5E-07 ZJ 2E-06 J 3.8E-07 U 4.6E-07 J 1E-06 ZJ 4.3E-07 U 2.2E-06 J
6.9E-06 ZJ 4.6E-06 ZJ 6.4E-06 ZJ 6E-07 ZJ 3.7E-07 3.1E-07 ZJ 3.1E-07 U 1.6E-06 
3.3E-06 ZJ 2.8E-06 ZJ 2.8E-06 2.6E-07 U 3.5E-07 U 4.6E-07 4.8E-07 1.1E-06 ZJ
2.4E-05 2.1E-05 ZJ 1.7E-05 ZJ 4.2E-07 ZJ 8.4E-07 J 9E-07 J 4.5E-07 ZJ 2.2E-06 J
4.4E-05 ZJ 2.8E-05 ZJ 2.7E-05 ZJ 1.4E-05 2.1E-05 2.2E-05 1.6E-05 5.2E-05 
2.7E-05 ZJ 3E-05 ZJ 2.6E-05 ZJ 4.8E-07 2.6E-07 U 2.2E-07 U 2.8E-07 U 2.3E-07 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

IP-FT IP-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT
LPR8 LPR8 LPR8 LPR8 LPR8 LPR8 LPR3 LPR3

LPR8-IPFT-IND008 LPR8-IPFT-IND009 LPR8-IPFT-IND010 LPR8-IPFT-IND011 LPR8-IPFT-IND012 LPR8-IPFT-IND013 LPR3-CCFT-IND001 LPR3-CCFT-IND004
9/9/2009 9/9/2009 9/10/2009 9/10/2009 9/10/2009 9/10/2009 8/11/2009 8/15/2009

N N N N N N N N

0.001 UJ 0.00098 UJ 0.00098 UJ 0.00099 UJ 0.00098 UJ 0.00018 J 0.00022 J 0.00093 UJ
0.001 U 0.00098 U 0.00098 U 0.00099 U 0.00098 U 0.001 U 0.00033 J 0.00093 UJ
0.001 U 0.00098 U 0.00098 U 0.00099 U 0.00098 U 0.001 U 0.00099 U 0.00093 U
0.0018 J 0.00049 J 0.00069 J 0.00014 NJ 0.001 J 0.0006 J 0.0017 J 0.00094 J

0.0037 J 0.0084 J 0.0027 UJ 0.0049 J 0.012 J 0.002 J 0.074 J 0.021 J
0.0021 UJ 0.0034 J 0.0024 UJ 0.0024 UJ 0.0036 UJ 0.0024 UJ 0.025 J 0.012 UJ
0.0031 UJ 0.0034 UJ 0.0041 UJ 0.0044 UJ 0.0087 UJ 0.0042 UJ 0.0086 UJ 0.017 UJ
0.011 J 0.032 J 0.035 J 0.027 J 0.077 J 0.033 J 0.22 J 0.099 J
0.016 J 0.062 J 0.085 J 0.045 J 0.13 J 0.087 J 0.32 J 0.25 J
0.0028 UJ 0.0048 J 0.0052 J 0.0047 J 0.0075 UJ 0.0082 J 0.0076 UJ 0.015 UJ
8.9E-05 J 0.00015 J 6.8E-05 UJ 0.0001 J 0.00021 J 4E-05 UJ 8.2E-05 UJ 0.0003 UJ
0.00018 UJ 0.00016 UJ 0.00017 UJ 0.0002 UJ 0.00034 UJ 0.0003 UJ 0.0011 UJ 0.00088 UJ
0.00025 UJ 0.00019 UJ 0.00021 UJ 0.00028 UJ 0.00034 UJ 0.00033 UJ 0.0016 UJ 0.0013 UJ
0.014 J 0.035 J 0.033 J 0.029 J 0.077 J 0.046 J 0.091 J 0.049 J
0.0037 J 0.013 J 0.013 J 0.011 J 0.027 J 0.024 J 0.04 J 0.027 J
0.00023 UJ 0.00018 UJ 0.0002 UJ 0.00026 UJ 0.00032 UJ 0.00031 UJ 0.0015 UJ 0.0012 UJ
0.019 J 0.018 J 0.0088 J 0.014 J 0.016 J 0.035 J 0.026 J 0.012 J
0.0018 UJ 0.001 UJ 0.0015 UJ 0.0018 UJ 0.0025 UJ 0.0017 UJ 0.0063 UJ 0.011 UJ
0.0032 UJ 0.0018 UJ 0.0024 UJ 0.0028 UJ 0.005 UJ 0.002 UJ 0.021 UJ 0.016 UJ
0.00053 J 6.2E-05 UJ 9.1E-05 UJ 0.00011 UJ 0.0002 UJ 0.00013 UJ 0.00047 J 0.00028 J
0.0007 UJ 0.00046 UJ 0.00051 UJ 0.00047 UJ 0.0016 UJ 0.00045 UJ 0.00087 UJ 0.0013 UJ
0.00057 UJ 0.00068 UJ 0.00015 UJ 0.00035 UJ 0.0012 UJ 0.00044 UJ 0.002 UJ 0.0035 UJ
0.0011 UJ 0.00098 UJ 0.0012 UJ 0.001 UJ 0.003 UJ 0.0013 UJ 0.0024 UJ 0.0022 UJ
0.00016 UJ 0.00014 UJ 0.00015 UJ 0.00019 UJ 0.00022 UJ 0.00018 UJ 0.003 UJ 0.0025 UJ
0.008 J 0.015 J 0.016 J 0.016 J 0.041 J 0.01 J 0.056 J 0.027 J
8.6E-05 J 9.9E-05 J 4.3E-05 UJ 9.4E-05 J 7.6E-05 J 1.5E-05 UJ 8.5E-05 J 0.00011 UJ
0.009 J 0.008 J 0.0041 J 0.0064 J 0.0091 J 0.015 J 0.011 J 0.0053 J
0.0013 J 0.0018 J 0.0011 J 0.0018 J 0.012 J 0.0029 J 0.011 J 0.0043 J
0.0047 UJ 0.0021 UJ 0.0023 UJ 0.0025 UJ 0.0051 UJ 0.0021 UJ 0.0028 UJ 0.00098 UJ
0.0043 J 0.017 J 0.011 J 0.0065 J 0.019 J 0.029 J 0.0069 J 0.0033 J
0.027 0.0988 0.125 0.0767 0.207 0.128 0.54 0.349 
0.0077 J 0.012 J 0.015 J 0.021 J 0.035 J 0.011 J 0.062 J 0.025 J

0.009 U 0.009 U 0.008 U 0.01 U 0.009 U 0.01 U 0.01 U 0.01 U
0.032 0.024 0.035 0.04 0.027 0.05 0.011 U 0.01 U
0.11 0.17 0.26 0.099 0.23 0.15 0.12 0.23 
0.082 0.13 0.2 0.081 0.26 0.12 0.09 0.2 
0.028 0.04 0.06 0.018 0 0.03 0.03 0.03 
149 51 50 60 72 67 309 J 369 J
0.08 0.05 0.04 J 0.04 J 0.02 J 0.02 U 0.07 0.14 

2.7 3.2 2.8 3.1 3 3.5 16 19.5 
197 223 196 215 197 222 236 226 
3400 3630 3330 3560 3400 3820 3310 3300 
562 487 369 471 412 392 561 300 
0.02 J 0.02 UJ 0.02 UJ 0.02 UJ 0.02 J 0.02 UJ 0.03 J 0.04 J
0.02 U 0.02 U 0.01 U 0.01 U 0.01 U 0.02 U 0.02 U 0.02 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

IP-FT IP-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT
LPR8 LPR8 LPR8 LPR8 LPR8 LPR8 LPR3 LPR3

LPR8-IPFT-IND008 LPR8-IPFT-IND009 LPR8-IPFT-IND010 LPR8-IPFT-IND011 LPR8-IPFT-IND012 LPR8-IPFT-IND013 LPR3-CCFT-IND001 LPR3-CCFT-IND004
9/9/2009 9/9/2009 9/10/2009 9/10/2009 9/10/2009 9/10/2009 8/11/2009 8/15/2009

N N N N N N N N

0.16 J 0.13 J 0.11 J 0.24 J 0.1 J 0.22 J 0.68 0.54 
0.004 UJ 0.004 UJ 0.004 UJ 0.01 J 0.004 UJ 0.004 UJ 0.092 0.007 J
0.032 J 0.024 J 0.035 J 0.04 J 0.027 J 0.05 J 0.011 U 0.009 U
0.062 0.06 0.091 0.18 0.011 0.012 0.42 0.079 
0.0008 U 0.0009 U 0.0007 U 0.002 J 0.0008 U 0.0008 U 0.0087 0.0009 U
0.001 U 0.001 U 0.001 U 0.002 J 0.001 U 0.001 U 0.01 J 0.001 J
0.0004 UJ 0.0004 UJ 0.0004 UJ 0.02 J 0.0004 UJ 0.0004 UJ 0.096 J 0.0092 J
0.25 J 0.26 J 0.29 J 0.28 J 0.24 J 0.24 J 0.95 J 0.51 J
0.009 J 0.008 J 0.007 J 0.025 J 0.01 J 0.011 J 0.12 J 0.034 J
0.14 J 0.12 J 0.096 J 0.14 J 0.11 J 0.1 J 0.24 J 0.13 J
0.004 UJ 0.004 UJ 0.038 J 0.045 J 0.004 UJ 0.004 UJ 0.2 J 0.077 J
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.014 J 0.004 U
0.0004 U 0.0004 J 0.0007 J 0.0069 0.0004 J 0.0004 U 0.029 0.0005 J
5.5 J 5.9 J 5.4 J 5.8 J 5.3 J 6.1 J 21.5 J 12.6 J
0.21 0.16 0.12 0.15 0.12 0.17 0.41 0.53 

0.0015 UJ 0.0078 J 0.00073 UJ 0.00075 UJ 0.0015 UJ 0.0026 UJ 0.029 J 0.011 J
0.00084 UJ 0.00087 UJ 0.0012 UJ 0.0014 J 0.00066 UJ 0.0034 J 0.012 J 0.0071 J
0.0056 J 0.0037 J 0.0024 J 0.0014 UJ 0.0021 J 0.0021 UJ 0.0055 J 0.0034 J
0.0041 J 0.0038 J 0.0023 J 0.0024 J 0.002 J 0.0024 J 0.0074 J 0.0037 J
0.004 J 0.0061 J 0.0057 J 0.0047 J 0.0055 J 0.0025 UJ 0.018 J 0.0094 UJ
0.015 J 0.016 J 0.0099 J 0.011 J 0.013 J 0.014 J 0.051 J 0.027 J
0.0023 J 0.0025 J 0.0023 J 0.0039 J 0.005 J 0.0017 J 0.017 J 0.012 J
0.0038 J 0.004 J 0.002 J 0.0032 J 0.0049 J 0.0026 J 0.049 J 0.025 J
0.00044 UJ 0.00065 UJ 0.00053 UJ 0.00036 UJ 0.00032 UJ 0.0013 UJ 0.0035 J 0.0018 J
0.0012 UJ 0.00078 UJ 0.00094 UJ 0.00098 UJ 0.00073 UJ 0.00099 UJ 0.0043 U 0.0027 U
0.00094 UJ 0.00064 UJ 0.00077 UJ 0.0008 UJ 0.0006 UJ 0.00075 UJ 0.0031 U 0.0019 U
0.00093 UJ 0.001 UJ 0.00079 UJ 0.0013 UJ 0.0011 UJ 0.00098 UJ 0.0027 U 0.0026 U
0.00067 UJ 0.00052 UJ 0.00059 UJ 0.00051 UJ 0.00037 UJ 0.00071 UJ 0.0029 U 0.0022 U
0.00049 UJ 0.00038 UJ 0.00041 UJ 0.0004 UJ 0.00029 UJ 0.00052 UJ 0.0018 U 0.0011 U
0.0028 J 0.003 J 0.0024 J 0.0026 J 0.0029 J 0.0013 UJ 0.004 J 0.0022 J
0.0011 UJ 0.0012 UJ 0.0013 UJ 0.0011 UJ 0.0013 UJ 0.001 UJ 0.003 UJ 0.0035 UJ
0.0014 J 0.0012 J 0.00081 J 0.00082 J 0.00084 J 0.00045 J 0.0029 J 0.0014 J
0.0074 J 0.0074 J 0.0059 J 0.0069 J 0.0056 J 0.0057 J 0.022 0.014 J
0.0073 J 0.0054 J 0.0036 J 0.0041 J 0.0046 J 0.0037 J 0.0033 UJ 0.0036 UJ
0.0014 UJ 0.0015 UJ 0.0016 UJ 0.0021 UJ 0.0017 UJ 0.0012 UJ 0.003 U 0.0023 U
0.00055 UJ 0.00063 UJ 0.00056 UJ 0.00034 UJ 0.00069 UJ 0.0012 UJ 0.029 UJ 0.031 UJ
0.0012 UJ 0.00086 UJ 0.00095 UJ 0.001 UJ 0.00072 UJ 0.001 UJ 0.0034 UJ 0.0025 UJ
0.009 J 0.008 J 0.0048 J 0.0063 J 0.0062 J 0.0047 J 0.023 0.015 J
0.0047 J 0.006 J 0.0043 J 0.0049 J 0.0042 J 0.0038 J 0.017 J 0.013 J
0.00095 UJ 0.00099 UJ 0.00089 UJ 0.00093 UJ 0.00092 UJ 0.00086 UJ 0.00084 UJ 0.00089 UJ
0.0014 J 0.0016 J 0.00083 J 0.0013 J 0.0017 J 0.0011 J 0.0027 J 0.0013 J
0.0021 0.0019 0.0011 0.0023 0.0016 0.0016 0.0048 0.0023 
0.0029 0.0029 0.0023 0.0028 0.0023 0.002 0.0077 0.004 
0.00091 J 0.0013 0.00094 0.0015 0.0017 0.0011 0.0061 0.0038 
0.00095 UJ 0.00099 UJ 0.00089 UJ 0.00093 UJ 0.00092 UJ 0.00086 UJ 0.00084 UJ 0.00089 UJ
0.00079 J 0.00099 J 0.00072 J 0.0013 J 0.0016 J 0.00084 J 0.0051 J 0.0029 J
0.0015 0.0016 0.00089 U 0.0016 0.0017 0.0012 0.0055 0.004 
0.012 0.012 0.0072 0.011 0.0091 0.0081 0.025 J 0.01 J
0.0011 0.0015 0.00095 0.0013 0.003 0.0012 0.0077 0.0053 
0.00095 UJ 0.00099 UJ 0.00089 UJ 0.00093 UJ 0.00092 UJ 0.00086 UJ 0.00084 UJ 0.00089 UJ
0.00095 UJ 0.00099 UJ 0.00089 UJ 0.00093 UJ 0.00092 UJ 0.00086 UJ 0.0068 J 0.0024 J
0.00095 U 0.00099 U 0.00089 U 0.0029 0.0024 0.00086 U 0.0077 0.0051 
0.0093 0.0074 0.0045 0.0079 0.0057 0.0049 0.016 J 0.0078 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

IP-FT IP-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT
LPR8 LPR8 LPR8 LPR8 LPR8 LPR8 LPR3 LPR3

LPR8-IPFT-IND008 LPR8-IPFT-IND009 LPR8-IPFT-IND010 LPR8-IPFT-IND011 LPR8-IPFT-IND012 LPR8-IPFT-IND013 LPR3-CCFT-IND001 LPR3-CCFT-IND004
9/9/2009 9/9/2009 9/10/2009 9/10/2009 9/10/2009 9/10/2009 8/11/2009 8/15/2009

N N N N N N N N

0.0015 0.0029 0.0051 0.0028 0.0094 0.0029 0.025 0.021 
0.00095 UJ 0.00099 UJ 0.00089 UJ 0.00093 UJ 0.00092 UJ 0.00086 UJ 0.00084 UJ 0.00089 UJ
0.00095 UJ 0.00099 UJ 0.00089 UJ 0.00093 UJ 0.00092 UJ 0.00086 UJ 0.013 J 0.0076 J
0.005 0.0043 0.0028 0.006 0.0043 0.0027 0.015 J 0.006 J
0.00095 U 0.00099 U 0.00089 U 0.00093 U 0.00092 U 0.00086 U 0.0023 0.0014 

3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
 R  R  R  R  R  R 30 UJ 14 UJ
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
16 U 27 U 29 U 32 U 29 U 27 U 30 U 14 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
7.8 U 14 U 15 U 16 U 15 U 14 U 15 U 7 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
7.8 UJ 14 UJ 15 UJ 16 UJ 15 UJ 14 UJ 15 UJ 7 UJ
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

IP-FT IP-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT
LPR8 LPR8 LPR8 LPR8 LPR8 LPR8 LPR3 LPR3

LPR8-IPFT-IND008 LPR8-IPFT-IND009 LPR8-IPFT-IND010 LPR8-IPFT-IND011 LPR8-IPFT-IND012 LPR8-IPFT-IND013 LPR3-CCFT-IND001 LPR3-CCFT-IND004
9/9/2009 9/9/2009 9/10/2009 9/10/2009 9/10/2009 9/10/2009 8/11/2009 8/15/2009

N N N N N N N N

3.9 UJ 6.9 UJ 7.3 UJ 7.9 UJ 7.3 UJ 6.8 UJ 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
16 UJ 27 UJ 29 UJ 32 UJ 29 UJ 27 UJ 30 UJ 14 UJ
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U
3.9 U 6.9 U 7.3 U 7.9 U 7.3 U 6.8 U 7.5 U 3.5 U

3.2E-05 1.9E-05 3.3E-05 3.8E-05 5E-05 4.3E-05 0.00014 5.1E-05 
4.9E-05 J 2E-05 J 2.6E-05 J 4.5E-05 5.1E-05 3.6E-05 0.00018 5.7E-05 J
        
        
0.00026 0.00023 0.00081 0.0002 0.0018 0.00031 0.0085 J 0.0017 
0.0002 0.00039 0.00058 0.00033 0.001 0.0003 0.0041 0.0024 
2.8E-05 3.4E-05 1.7E-05 2.9E-05 9.9E-05 1.6E-05 0.0014 0.00012 
0.0025 0.008 J 0.016 J 0.0071 0.023 J 0.008 J 0.064 J 0.071 J
5.4E-06 U 4.3E-06 U 4.2E-06 U 4.9E-06 U 3.7E-06 U 2.9E-06 U 1.2E-05 U 6.7E-06 U
0.0005 0.00074 0.0026 0.0012 0.0038 0.0013 0.012 J 0.016 J
0.0001 0.00021 3.8E-05 0.00018 0.00017 4.7E-05 0.0032 0.0041 
        
2.7E-06 UJ 2.5E-06 UJ 2.9E-06 UJ 3.2E-06 UJ 3.6E-06 UJ 1.9E-06 UJ 0.00018 J 0.00012 J
0.0075 0.0052 0.032 J 0.013 J 0.056 J 0.014 J 0.15 J 0.12 J
1.4E-05 3.2E-05 6.9E-05 2.6E-05 7.5E-05 3E-05 0.00027 0.00021 
5E-06 U 4E-06 U 3.9E-06 U 4.5E-06 U 3.4E-06 U 2.9E-06 U 1.1E-05 U 6.2E-06 U
        
0.00018 0.00057 0.0012 0.0005 0.0016 0.00057 0.0051 0.0058 
4.4E-06 U 3.5E-06 U 3.4E-06 U 3.9E-06 U 3E-06 U 2.7E-06 U 9.8E-06 U 0.0034 
        
0.00027 0.00046 0.0015 0.00057 0.0019 0.00089 0.0077 0.0082 J
0.0071 0.023 J 0.046 J 0.02 J 0.064 J 0.022 J 0.2 J 0.23 J
        
9.1E-06 J 4.2E-06 J 6E-06 J 6.5E-06 J 1E-05 J 6.8E-06 J 7.1E-05 J 2.3E-05 J
4.1E-05 0.00012 0.00022 9.5E-05 0.0003 0.0001 0.00087 0.00096 
1.2E-05 2.8E-05 5.5E-05 2.3E-05 7.8E-05 2.4E-05 0.00024 0.00017 
6.4E-05 0.00012 0.00018 0.00014 0.0003 9.8E-05 0.0012 0.0014 
0.00014 0.00049 0.00084 0.00044 0.0013 0.00043 0.004 0.0042 
        
        
1.7E-05 4.6E-05 8.2E-05 4.7E-05 0.00013 5E-05 0.00036 0.00041 
5.7E-06 U 4.8E-05 4.5E-06 U 4.9E-06 U 4E-06 U 3E-06 U 1.4E-05 U 8.6E-06 U
0.001 0.0036 0.0072 0.0032 0.0099 0.0036 0.035 J 0.041 J
0.01 0.03 J 0.065 J 0.029 J 0.088 J 0.032 J 0.29 J 0.33 J
        
0.00049 0.0005 0.0029 0.00098 0.0038 0.0013 0.015 J 0.016 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

IP-FT IP-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT
LPR8 LPR8 LPR8 LPR8 LPR8 LPR8 LPR3 LPR3

LPR8-IPFT-IND008 LPR8-IPFT-IND009 LPR8-IPFT-IND010 LPR8-IPFT-IND011 LPR8-IPFT-IND012 LPR8-IPFT-IND013 LPR3-CCFT-IND001 LPR3-CCFT-IND004
9/9/2009 9/9/2009 9/10/2009 9/10/2009 9/10/2009 9/10/2009 8/11/2009 8/15/2009

N N N N N N N N

6.2E-05 0.0001 0.00026 9.2E-05 0.00047 0.00011 0.002 0.0018 
0.0013 0.0015 0.0066 0.0014 0.012 J 0.0029 0.042 J 0.037 J
0.0002 0.00069 0.0012 0.00052 0.0016 0.0006 0.0052 0.005 
0.00031 0.00042 0.0014 0.00041 0.0026 0.00061 0.011 J 0.0097 J
0.0026 0.0069 0.011 0.0057 0.018 J 0.0056 0.063 J 0.06 J
0.00038 0.001 0.00066 0.00044 0.0024 0.00041 0.021 J 0.017 J
0.00039 0.0014 0.0028 0.0012 0.0034 0.0013 0.011 J 0.012 J
        
0.00018 0.00056 0.00096 0.00047 0.0013 0.00048 0.0046 0.0029 
9.6E-06 U 5.4E-06 U 8.2E-06 U 7.4E-06 U 6.6E-06 U 3.7E-06 U 3.4E-05 U 1.5E-05 U
        
0.0014 0.0042 0.008 J 0.0036 0.012 J 0.0038 0.047 J 0.049 J
5.3E-06 U 3.7E-06 U 4.4E-06 U 4.6E-06 U 3.3E-06 U 2.9E-06 U 8.8E-06 U 5.5E-05 
5E-06 U 3.5E-06 U 4.2E-06 U 4.4E-06 U 3.1E-06 U 2.6E-06 U 7.6E-06 U 3.4E-06 U
0.00036 0.00082 0.0014 0.00058 0.0021 0.00066 0.011 J 0.012 J
3.7E-06 U 2.7E-06 U 3.1E-06 U 3E-06 U 6.8E-06 2E-06 U 8.8E-05 3.2E-06 U
0.0018 0.0059 0.011 J 0.0045 0.014 J 0.0054 0.048 J 0.049 J
0.0062 0.012 0.025 J 0.011 0.042 J 0.012 0.16 J 0.14 J
4.6E-05 0.00013 0.00023 9.8E-05 0.00031 0.00011 0.0011 0.00058 
        
4.3E-05 J 2.2E-05 J 2.8E-05 J 2.4E-05 J 8.4E-06 U 3.4E-05 J 0.00014 J 4.1E-05 J
3.9E-05 8.1E-05 0.00012 5.8E-05 0.00023 5.6E-05 0.0011 0.00024 
        
2.1E-05 4.5E-05 6E-05 2.5E-05 0.00013 2.5E-05 0.00071 3.1E-05 
0.013 0.048 J 0.087 J 0.037 J 0.12 J 0.043 J 0.4 J 0.45 J
0.00026 0.00084 0.0013 0.00054 0.0017 0.00059 0.0059 0.0026 
6.9E-05 0.00018 0.00031 0.00015 0.00056 0.00015 0.0037 0.00058 
0.00098 0.0034 0.0065 0.0028 0.0093 0.0034 0.033 J 0.034 J
        
0.00086 0.0031 0.0056 0.0026 0.0073 0.0029 0.025 J 0.03 J
7.4E-05 0.00018 0.00036 0.00016 0.00066 0.00015 0.0024 0.0017 
0.00063 0.00011 0.00046 0.00026 0.0017 0.00059 0.0077 0.0026 
4E-06 U 2.8E-06 U 3.3E-06 U 3.5E-06 U 2.5E-06 U 2.1E-06 U 6.7E-06 U 3E-06 U
3.6E-06 U 2.5E-06 U 3E-06 U 3.1E-06 U 2.2E-06 U 1.9E-06 U 6.3E-06 U 2.8E-06 U
3.8E-05 ZJ 0.00014 0.00021 0.00012 0.0003 0.00011 0.0011 0.0013 
        
0.00051 0.0011 0.0025 0.0013 0.0038 0.0012 0.011 J 0.0094 J
7.1E-06 2.4E-05 4.5E-05 1.8E-05 5.3E-05 2.3E-05 0.00015 0.00015 
        
0.00039 0.0014 0.0026 0.0012 0.0037 0.0014 0.014 J 0.016 J
        
8.8E-06 U 7E-06 U 1.2E-05 U 1.1E-05 U 9.6E-06 U 3.9E-06 U 7.6E-05 UJ 3.3E-05 UJ
0.0016 0.00059 0.00064 0.0016 0.0025 0.00096 0.015 J 0.0056 
0.0031 0.009 J 0.018 J 0.0067 0.027 J 0.0098 J 0.11 J 0.12 J
0.00072 0.0021 0.0037 0.0016 0.0056 0.002 0.024 J 0.025 J
0.00048 0.0014 0.0026 0.001 0.004 0.0015 0.016 J 0.017 J
        
0.0019 0.0043 0.0086 J 0.0036 0.015 J 0.0037 0.06 J 0.048 J
0.00013 0.00039 0.00066 0.00028 0.001 0.00035 6.3E-05 U 0.0046 
0.00027 J 0.00056 J 0.00097 J 0.00032 J 0.0021 J 0.0004 0.011 J 0.011 J
0.0012 0.0013 0.0062 0.0012 0.01 J 0.0027 0.051 J 0.046 J
0.00065 J 0.0021 J 0.0035 J 0.0015 J 0.006 J 0.0019 0.019 J 0.022 J
0.00082 J 0.0019 J 0.0028 J 0.0012 J 0.0067 J 0.0013 0.024 J 0.023 J
0.003 0.0012 0.0022 0.0023 0.0068 0.0022 0.037 J 0.017 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

IP-FT IP-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT
LPR8 LPR8 LPR8 LPR8 LPR8 LPR8 LPR3 LPR3

LPR8-IPFT-IND008 LPR8-IPFT-IND009 LPR8-IPFT-IND010 LPR8-IPFT-IND011 LPR8-IPFT-IND012 LPR8-IPFT-IND013 LPR3-CCFT-IND001 LPR3-CCFT-IND004
9/9/2009 9/9/2009 9/10/2009 9/10/2009 9/10/2009 9/10/2009 8/11/2009 8/15/2009

N N N N N N N N

0.0092 0.029 J 0.054 J 0.02 J 0.081 J 0.028 J 0.32 J 0.32 J
2.5E-05 7.3E-05 0.00014 5.8E-05 0.0002 7.1E-05 0.00075 0.00073 
2.2E-05 6.5E-05 0.00011 4.8E-05 0.00017 5.3E-05 5.5E-05 U 0.00064 
0.0017 0.0056 0.0099 J 0.004 0.015 J 0.0052 0.064 J 0.064 J
1.4E-05 ZJ 4.5E-05 J 8.6E-05 J 3.6E-05 J 0.00014 J 4.1E-05 0.00062 0.00018 
0.00021 6.9E-06 U 9E-06 U 7E-06 U 7.3E-06 U 5.2E-06 U 7E-05 U 0.0074 
2.8E-06 UJ 1.8E-06 UJ 2.5E-06 UJ 1.9E-06 UJ 2.5E-06 UJ 2.1E-06 U 7.6E-06 U 4.5E-06 U
0.0046 0.014 J 0.024 J 0.01 J 0.038 J 0.014 J 0.18 J 0.15 J
2E-05 J 5.9E-05 J 8.1E-05 J 5.3E-05 J 0.00013 J 4.1E-05 0.00037 0.00016 
0.00011 0.00033 0.00061 0.00023 0.00091 0.00033 0.0042 0.0048 
0.00063 0.00024 0.00034 0.00039 0.00076 0.00047 0.0036 0.00034 
0.00062 0.0019 0.0036 0.0014 0.0052 0.0019 0.018 J 0.02 J
0.00012 0.00038 0.00064 0.00025 0.00097 0.00035 0.0039 0.0042 
5.3E-06 U 4.7E-06 U 6.2E-06 U 4.8E-06 U 5E-06 U 3.5E-06 U 5.1E-05 U 2.2E-05 U
        
0.0014 0.0036 0.0079 J 0.0028 0.012 J 0.0044 0.057 J 0.057 J
0.0005 0.0012 0.0027 0.001 0.0039 0.0012 0.019 J 0.018 J
0.00079 0.0022 0.0045 0.0016 0.0067 0.0024 0.027 J 0.027 J
4.7E-05 0.00017 0.00032 0.00014 0.00045 0.00019 0.0017 0.0018 
0.0019 0.0053 0.011 0.0042 0.017 J 0.0065 0.063 J 0.059 J
        
2E-06 U 1.5E-06 U 1.6E-06 U 1.6E-06 U 1.3E-06 U 1.5E-06 J 1.3E-05 ZJ 4.7E-06 
0.0064 0.01 0.0073 0.0096 0.014 0.007 0.068 J 0.057 J
0.00017 0.00023 0.00054 0.00022 0.0012 0.00023 0.0063 0.0048 
0.00024 0.0006 0.0012 0.00053 0.0019 0.00067 0.0081 J 0.0076 
0.00045 0.0013 0.0022 0.0011 0.0036 0.0013 0.015 J 0.013 J
0.0012 0.0034 0.007 0.0027 0.01 J 0.004 0.037 J 0.035 J
4.2E-06 U 8.7E-06 3.8E-06 U 6.8E-06 1.8E-05 2.3E-06 U 5.1E-05 4.2E-05 
7.8E-05 0.00021 0.00041 0.00017 0.00063 0.00023 0.0032 0.0032 
0.0008 0.0021 0.0043 0.0021 0.0059 0.0024 0.022 J 0.017 J
9.9E-05 0.00029 0.00053 0.00029 0.00078 0.00025 0.0032 0.0032 
0.00032 0.00088 0.0016 0.00099 0.0026 0.00092 0.011 J 0.01 J
0.00035 0.0002 0.0002 0.00086 0.00061 0.00019 0.013 0.008 
0.0011 0.00086 0.00038 0.0015 0.0015 0.00057 0.014 J 0.0098 J
7.2E-06 U 7.1E-06 U 6.2E-06 U 7.9E-06 U 8.2E-06 5.4E-06 U 6.9E-05 ZJ 4E-05 
6.1E-05 4.1E-05 5.8E-05 5E-05 0.00014 5.1E-05 0.00055 0.00025 
0.00025 0.0003 8.4E-05 0.00028 0.0002 9.8E-05 0.0045 0.0056 
0.00066 0.0005 0.00019 0.00077 0.00061 0.00027 0.013 0.012 
0.00042 6.4E-05 0.00028 0.00037 0.00083 0.0003 0.0055 0.0013 
        
        
4.9E-06 4.6E-06 1.8E-06 U 3.8E-06 4.6E-06 4.9E-06 1.4E-05 ZJ 3.2E-06 U
        
0.0017 0.0019 0.00049 0.002 0.0014 0.00065 0.035 J 0.033 J
0.0016 0.00038 0.00072 0.002 0.0027 0.0011 0.019 J 0.0059 
        
4.2E-05 5.9E-05 4.6E-05 6.3E-05 0.00012 3.6E-05 0.00063 0.00061 
6.6E-06 U 6.5E-06 U 5.7E-06 U 7.2E-06 U 7.7E-06 U 4.7E-06 U 2.9E-05 U 1.1E-05 U
6E-06 U 5.9E-06 U 5.1E-06 U 6.5E-06 U 6.9E-06 U 3.9E-06 U 2.5E-05 U 9.4E-06 U
8.2E-06 U 8.1E-06 U 7E-06 U 0.00011 9.5E-06 U 5.6E-06 U 4E-05 UJ 1.5E-05 UJ
9.8E-06 1.5E-05 3.2E-05 1.8E-05 5.3E-05 1.5E-05 0.00013 9E-05 
2.2E-05 ZJ 2.2E-05 2.4E-05 2.9E-05 9.3E-05 2E-05 J 2.9E-05 U 1.1E-05 U
0.00077 0.00026 0.00053 0.00061 0.00092 0.00072 0.0021 J 0.0008 J
0.0019 0.00035 0.00075 0.0022 0.0045 0.0014 0.04 J 0.02 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

IP-FT IP-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT
LPR8 LPR8 LPR8 LPR8 LPR8 LPR8 LPR3 LPR3

LPR8-IPFT-IND008 LPR8-IPFT-IND009 LPR8-IPFT-IND010 LPR8-IPFT-IND011 LPR8-IPFT-IND012 LPR8-IPFT-IND013 LPR3-CCFT-IND001 LPR3-CCFT-IND004
9/9/2009 9/9/2009 9/10/2009 9/10/2009 9/10/2009 9/10/2009 8/11/2009 8/15/2009

N N N N N N N N

0.00016 3.2E-05 6.3E-05 0.00012 0.00035 0.00012 0.0034 0.0016 
0.0021 0.0029 0.0041 0.0031 0.0095 J 0.0029 0.033 J 0.02 J
0.00028 0.00045 0.00067 0.00045 0.0014 0.00032 0.0039 0.0028 
0.0095 0.014 0.029 J 0.015 0.054 J 0.016 0.16 J 0.093 J
0.00059 0.00058 0.00091 0.00044 0.0023 0.00083 0.0092 J 0.0042 
0.00021 0.00014 0.00015 0.00014 0.00069 0.0002 0.0028 0.00013 
        
0.00086 0.00063 0.0007 0.00089 0.003 0.00082 0.017 J 0.011 J
0.0067 0.012 0.019 J 0.013 0.038 J 0.011 0.11 J 0.1 J
6.3E-06 J 6E-06 U 9E-06 U 6E-06 J 8.5E-06 J 5.6E-06 J 3.3E-05 J 1.4E-05 J
0.0011 0.00042 0.00068 0.0007 0.0016 0.0008 0.025 J 0.0026 
0.0013 0.00082 0.00046 0.0015 0.0032 0.00083 0.027 J 0.00088 
0.0066 0.011 J 0.02 J 0.012 J 0.03 J 0.012 J 0.13 J 0.11 J
        
4.8E-05 J 5.5E-05 J 2.2E-05 J 4.1E-05 J 0.00015 J 2.4E-05 0.0031 0.00015 
5.5E-06 U 8.7E-06 U 4.8E-06 U 6.1E-06 U 8.2E-06 U 4.2E-06 U 5E-05 U 2.6E-05 U
0.00076 0.00036 0.00019 0.0016 0.0012 0.00028 0.016 J 0.02 J
1.8E-05 3.6E-05 5.1E-06 U 2.9E-05 2.2E-05 1.2E-05 0.00037 0.0005 
1.9E-05 2.9E-05 7.2E-05 4E-05 8.6E-05 3.5E-05 J 0.00029 0.00042 
0.00079 0.001 0.0023 0.0013 0.0041 0.0014 0.012 0.0078 
0.00016 2.9E-05 J 8.8E-05 J 0.00016 0.00019 0.00011 0.0011 0.00056 
0.00091 0.0021 0.0034 0.002 0.0058 0.0018 0.017 J 0.02 J
0.0044 0.0095 0.013 0.0091 0.022 0.0064 0.11 J 0.13 J
        
0.00031 0.00067 0.0012 0.00069 0.002 0.00058 0.0063 0.0075 
0.0036 0.0036 0.011 J 0.0071 0.021 J 0.007 0.053 J 0.047 J
        
0.0048 0.013 J 0.022 J 0.012 J 0.034 J 0.011 J 0.1 J 0.11 J
6.5E-05 0.00014 4.2E-06 U 0.0001 7.1E-06 U 3.7E-05 0.00093 0.0011 
8.5E-05 0.00021 0.0003 0.00018 0.00047 0.00017 0.0015 0.0015 
        
2E-05 J 8.1E-06 J 8.7E-06 J 1.8E-05 J 1.7E-05 J 1.1E-05 J 9.5E-05 J 3.7E-05 J
        
        
7.1E-05 0.00015 4E-05 0.00011 0.00016 5.5E-05 0.0015 0.0018 
5.2E-05 8.5E-05 0.00014 8.5E-05 0.00026 7.4E-05 J 0.0011 0.00039 
        
        
        
5.2E-05 8.3E-05 3.8E-05 6.3E-05 4.4E-05 2.2E-05 0.0014 0.0015 
5.6E-06 U 9E-06 U 4.9E-06 U 6.3E-06 U 8.4E-06 U 4.7E-06 U 5.6E-05 U 2.9E-05 U
5.5E-05 9.6E-05 0.00017 0.00011 0.00038 8.2E-05 0.0012 0.0011 
0.00037 0.00018 8.6E-06 U 0.0005 0.00041 0.00028 0.0032 0.0016 
5.6E-06 U 9E-06 U 5E-06 U 6.3E-06 U 8.4E-06 U 4.8E-06 U 5.3E-05 U 2.7E-05 U
6.1E-06 U 4.7E-05 5E-05 3E-05 6.9E-05 3.2E-05 0.00015 0.00023 
0.00048 0.00011 0.0011 0.00048 0.0032 0.00075 0.014 J 0.014 J
0.00022 5.6E-06 U 0.001 0.00046 0.002 0.0004 J 0.0082 J 0.0085 J
0.0007 0.00071 0.0017 0.00078 0.0048 0.00094 0.023 J 0.017 J
0.0014 0.0043 0.0078 0.0039 0.013 0.0041 0.032 J 0.029 J
0.0047 0.0051 0.018 0.0079 0.032 0.0091 0.11 J 0.11 J
        
8.1E-06 U 6.3E-06 U 6.2E-06 U 7.2E-06 U 5.5E-06 U 4.3E-06 U 2.2E-05 U 1.2E-05 U
3.7E-05 3.4E-05 3.8E-05 2.6E-05 0.00017 4.2E-05 0.0012 0.00011 
4.3E-05 J 2.4E-05 J 1.9E-05 J 3.6E-05 J 4.3E-05 J 2.5E-05 J 0.0003 J 0.00013 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

IP-FT IP-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT
LPR8 LPR8 LPR8 LPR8 LPR8 LPR8 LPR3 LPR3

LPR8-IPFT-IND008 LPR8-IPFT-IND009 LPR8-IPFT-IND010 LPR8-IPFT-IND011 LPR8-IPFT-IND012 LPR8-IPFT-IND013 LPR3-CCFT-IND001 LPR3-CCFT-IND004
9/9/2009 9/9/2009 9/10/2009 9/10/2009 9/10/2009 9/10/2009 8/11/2009 8/15/2009

N N N N N N N N

0.0081 0.018 0.036 J 0.017 0.053 J 0.018 0.21 J 0.23 J
0.0012 0.0025 0.0048 0.0023 0.0083 J 0.0023 0.022 J 0.018 J
0.0014 0.0041 0.0072 0.0037 0.012 J 0.0037 0.033 J 0.034 J
0.00052 0.0013 0.0021 0.00097 0.0032 0.001 0.012 0.0011 
0.00013 0.00025 0.0004 0.00021 0.00071 0.00016 0.0023 0.0003 
0.0034 0.0048 0.0082 J 0.0045 0.017 J 0.0046 0.072 J 0.063 J
1.8E-05 5.2E-05 1.1E-05 1.2E-05 7.6E-05 1.2E-05 0.0017 8.7E-05 
        
6.3E-06 U 5E-06 U 4.8E-06 U 5.6E-06 U 4.3E-06 U 3.7E-06 U 1.3E-05 U 7.1E-06 U
0.0046 0.014 J 0.028 J 0.012 J 0.041 J 0.014 J 0.1 J 0.12 J
0.00037 J 0.001 J 0.0019 J 0.0011 J 0.0028 J 0.001 J 0.013 J 0.013 J
0.19 0.412 0.802 0.387 1.27 0.422 4.69 4.48 
0.179 0.374 0.728 0.355 1.17 0.386 4.37 4.11 
0.101 0.259 0.493 0.227 0.736 0.258 2.67 2.69 
2.05E-06 5.74E-06 1.04E-05 5.68E-06 1.61E-05 6.1E-06 4.59E-05 5.22E-05 

3.7E-05 2.4E-05 3.3E-05 4.2E-05 5.5E-05 5E-05 0.00016 ZJ 5.6E-05 
0.0015 J 0.00055 J 0.00072 J 0.0014 J 0.0017 J 0.0012 J 0.0074 J 0.0034 J
0.019 ZJ 0.017 0.013 0.022 0.034 0.015 J 0.24 ZJ 0.16 J
0.047 J 0.075 J 0.13 J 0.084 J 0.24 J 0.076 J 0.89 J 0.72 J
0.046 0.095 J 0.22 J 0.098 J 0.35 J 0.11 J 1.1 J 1.1 J
0.043 ZJ 0.13 J 0.25 J 0.11 J 0.36 J 0.12 J 1.3 J 1.3 J
0.026 ZJ 0.075 J 0.14 J 0.054 J 0.22 J 0.073 J 0.9 J 0.89 J
0.0068 0.018 0.038 J 0.015 0.057 J 0.021 0.24 J 0.23 J
0.0012 0.0033 0.0065 0.0034 0.0093 0.0035 0.036 J 0.031 J

0.0075 U 0.0072 U 0.0076 U 0.0067 U 0.0072 U 0.0075 U 0.0075 UJ 0.0067 UJ
0.0075 U 0.0072 U 0.0076 U 0.0067 U 0.0072 U 0.0075 U 0.0075 UJ 0.0067 UJ
0.0075 U 0.0072 U 0.0076 U 0.0067 U 0.0072 U 0.0075 U 0.0075 UJ 0.0067 UJ
0.044 0.022 J 0.0076 U 0.041 0.073 0.033 0.4 J 0.22 J
0.0075 U 0.0072 U 0.0076 U 0.0067 U 0.0072 U 0.0075 U 0.0075 UJ 0.0067 UJ
0.22 J 0.38 J 0.68 0.37 J 1.2 0.47 J 2.5 J 2.4 J
0.073 0.18 0.37 0.15 0.59 0.21 1.8 J 1.6 J
0.0075 U 0.0072 U 0.0076 U 0.0067 U 0.0072 U 0.0075 U 0.0075 UJ 0.0067 UJ
0.0075 U 0.0072 U 0.0076 U 0.0067 U 0.0072 U 0.0075 U 0.0075 UJ 0.0067 UJ

5.3E-07 U 9E-07 J 5.4E-07 J 1.4E-06 J 1.5E-06 J 9.6E-07 ZJ 8.6E-07 U 8E-06 
2.4E-07 U 2.8E-07 J 4.7E-07 J 1.8E-06 J 3.5E-07 J 3.2E-07 J 3.4E-06 J 3.8E-06 J
3.4E-07 U 2.2E-07 U 2.5E-07 U 2.3E-07 U 3.3E-07 U 2.9E-07 U 7.5E-07 U 2.7E-07 U
4E-07 U 2.8E-07 J 3.1E-07 U 2.8E-07 J 4E-07 J 3.1E-07 U 1.4E-06 J 9.6E-07 J
2.1E-07 U 2.1E-07 U 2.5E-07 J 4.4E-07 J 8.8E-07 J 2.1E-07 U 8.5E-06 7.7E-06 
3.9E-07 U 6.5E-07 J 7.8E-07 J 7.8E-07 J 1.4E-06 J 8.5E-07 J 4.9E-06 3.6E-06 J
2.4E-07 U 1.9E-07 U 3.1E-07 J 3.1E-07 ZJ 3.9E-07 J 2.6E-07 J 2.5E-06 J 2.5E-06 J
4.5E-07 U 3.9E-07 J 4.3E-07 J 4.5E-07 J 5.2E-07 J 4.1E-07 J 9.5E-07 ZJ 6E-07 ZJ
3E-07 U 2.8E-07 U 2.1E-07 U 2.1E-07 U 2.5E-07 U 2.5E-07 U 4.4E-07 U 1.9E-07 U
2.4E-07 U 2.1E-07 U 1.7E-07 U 2E-07 ZJ 2.3E-07 U 1.9E-07 U 1.9E-06 J 1.3E-06 J
3.6E-07 U 6.2E-07 J 8.7E-07 J 5.5E-07 J 1.4E-06 J 6.6E-07 J 3.1E-06 J 2.1E-06 J
2.2E-07 U 2.3E-07 U 1.8E-07 U 1.6E-07 ZJ 4.5E-07 J 2E-07 U 1.1E-06 J 7.8E-07 J
4.7E-07 J 1.4E-06 J 1.7E-06 J 9.9E-07 J 2.8E-06 J 7.8E-07 J 9.5E-06 7.5E-06 
9.6E-06 1.9E-05 4.3E-05 1.8E-05 7.7E-05 1.3E-05 0.00026 7.4E-05 
2.1E-07 U 3.2E-07 J 1.6E-07 U 2.4E-07 ZJ 2.2E-07 U 1.8E-07 U 2.3E-06 2.1E-06 
2E-06 J 3.6E-06 J 3.7E-06 J 9.3E-06 J 3.8E-06 J 3.4E-06 J 1.5E-06 UJ 5.5E-07 UJ
6.5E-07 U 5.9E-07 U 7.5E-07 J 1.4E-06 J 5.3E-07 J 4.9E-07 U 7.7E-07 U 3.3E-07 U
9.74E-06 2.02E-05 4.46E-05 1.92E-05 7.97E-05 1.41E-05 0.000268 8.03E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

IP-FT IP-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT
LPR8 LPR8 LPR8 LPR8 LPR8 LPR8 LPR3 LPR3

LPR8-IPFT-IND008 LPR8-IPFT-IND009 LPR8-IPFT-IND010 LPR8-IPFT-IND011 LPR8-IPFT-IND012 LPR8-IPFT-IND013 LPR3-CCFT-IND001 LPR3-CCFT-IND004
9/9/2009 9/9/2009 9/10/2009 9/10/2009 9/10/2009 9/10/2009 8/11/2009 8/15/2009

N N N N N N N N

5.3E-07 U 9E-07 5.4E-07 2E-06 1.5E-06 9.6E-07 ZJ 8.6E-07 U 3.6E-07 U
2.9E-07 U 6.2E-07 8.3E-07 2.6E-06 3.5E-07 3.2E-07 6.3E-07 U 2.2E-07 U
4.1E-07 U 1.3E-06 J 1.2E-06 J 1.5E-06 J 2.4E-06 J 1.3E-06 J 7.3E-06 ZJ 5.1E-06 ZJ
2.4E-07 U 2.3E-07 U 5.6E-07 1.1E-06 ZJ 1.7E-06 2.6E-07 1.3E-05 ZJ 1.2E-05 
3.6E-07 U 6.2E-07 8.7E-07 5.5E-07 1.4E-06 6.6E-07 3.1E-06 2.1E-06 
4.7E-07 J 1.4E-06 J 1.7E-06 J 1.2E-06 ZJ 2.8E-06 J 7.8E-07 J 1.2E-05 9.7E-06 ZJ
9.6E-06 1.9E-05 4.3E-05 1.8E-05 7.7E-05 1.3E-05 0.00026 7.4E-05 
2.1E-07 U 3.2E-07 1.6E-07 U 7.2E-07 ZJ 2.2E-07 U 1.8E-07 U 2.3E-06 2.4E-06 ZJ
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
LPR4 LPR4 LPR5 LPR5 LPR6 LPR6 LPR7 LPR7

LPR4-CCFT-IND155 LPR4-CCFT-IND156 LPR5-CCFT-IND181 LPR5-CCFT-IND184 LPR6-CCFT-IND032 LPR6-CCFT-IND104 LPR7-CCFT-IND068 LPR7-CCFT-IND092
9/17/2009 9/17/2009 9/19/2009 9/19/2009 8/25/2009 8/29/2009 8/27/2009 8/28/2009

N N N N N N N N

0.0047 UJ 0.005 UJ 0.0049 UJ 0.02 UJ 0.00096 UJ 0.002 UJ 0.00097 UJ 0.0049 UJ
0.0047 UJ 0.005 UJ 0.0049 UJ 0.02 UJ 0.00096 UJ 0.002 UJ 0.00097 UJ 0.0049 UJ
0.0047 U 0.005 U 0.0049 U 0.02 U 0.00096 U 0.002 U 0.00073 J 0.0049 U
0.0019 J 0.0011 J 0.0018 J 0.02 UJ 0.00029 NJ 0.00087 J 0.0019 J 0.00083 J

0.11 0.037 0.087 0.18 0.029 J 0.062 UJ 0.054 UJ 0.015 UJ
0.038 J 0.015 J 0.039 J 0.069 J 0.02 UJ 0.043 UJ 0.036 UJ 0.026 UJ
0.0067 J 0.0017 J 0.0016 UJ 0.027 J 0.016 UJ 0.032 UJ 0.046 UJ 0.021 UJ
0.32 0.14 0.24 0.5 0.12 UJ 0.13 J 0.16 J 0.038 J
0.42 0.16 0.39 0.76 0.16 J 0.18 J 0.3 J 0.051 J
0.0039 J 0.0014 J 0.0036 J 0.016 J 0.015 UJ 0.028 UJ 0.041 UJ 0.019 UJ
0.00035 J 8.8E-05 J 0.00041 J 0.00075 J 0.00018 UJ 0.0013 UJ 0.0013 UJ 0.0004 UJ
0.00016 J 9.2E-05 J 7.6E-05 J 0.00028 J 0.001 UJ 0.0021 UJ 0.0042 UJ 0.0012 UJ
0.00048 J 0.00025 J 0.00047 J 0.00079 J 0.0015 UJ 0.003 UJ 0.006 UJ 0.0018 UJ
0.18 0.079 0.13 0.27 0.078 J 0.16 J 0.12 J 0.039 UJ
0.052 J 0.026 J 0.05 J 0.081 J 0.026 J 0.029 J 0.046 J 0.014 J
0.00013 U 7.2E-05 U 6.5E-05 U 0.00012 U 0.0014 UJ 0.0029 UJ 0.0057 UJ 0.0017 UJ
0.055 0.024 0.05 0.097 0.03 J 0.038 J 0.054 J 0.02 J
0.0013 U 0.00038 J 0.0014 J 0.0021 U 0.0059 UJ 0.013 UJ 0.025 UJ 0.013 UJ
0.0029 U 0.0016 U 0.0036 U 0.00085 U  R  R  R  R
0.0011 J 3E-05 U 0.001 J 0.0014 J 0.00039 UJ 0.001 J 0.0013 UJ 0.00012 UJ
0.00099 U 0.00038 U 0.0017 U 0.0028 U 0.0018 UJ 0.0059 UJ 0.014 UJ 0.0014 UJ
0.0013 U 0.00035 U 0.00095 U 0.0011 U 0.0018 UJ 0.0014 UJ 0.0028 UJ 0.0032 UJ
0.001 U 0.0003 U 0.00037 U 0.0017 U 0.003 UJ  R  R  R
0.00043 J 0.00016 J 0.00033 J 0.0007 J 0.0029 UJ 0.0059 UJ 0.012 UJ 0.0034 UJ
0.1 0.045 0.079 0.15 0.042 J 0.09 J 0.073 J 0.025 J
0.00026 J 9.6E-05 UJ 0.00023 J 0.00066 J 0.00031 UJ 0.0014 UJ 0.00062 UJ 0.00015 UJ
0.028 0.011 0.019 0.038 0.011 J 0.017 UJ 0.02 J 0.009 J
0.019 0.0076 0.015 0.028 0.0043 J 0.0075 UJ 0.016 J 0.0021 J
0.0012 U 0.00032 U 0.00097 U 0.0012 U 0.0017 UJ 0.003 UJ 0.0046 UJ 0.0014 UJ
0.019 J 0.0086 J 0.015 J 0.045 J 0.0094 J 0.021 J 0.021 J 0.0088 J
0.744 0.301 0.634 1.28 0.16 0.31 0.46 0.089 
0.081 J 0.039 J 0.057 J 0.082 J 0.047 J 0.069 J 0.058 J 0.033 J

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.015 U 0.011 U 0.013 U 0.095 0.01 U 0.013 U 0.012 U 0.01 U
0.071 0.091 0.088 0.12 0.097 0.073 0.11 0.099 
0.07 0.079 0.082 0.096 0.078 0.069 0.095 0.09 
0.001 0.012 0.006 0.024 0.019 0.004 0.015 0.009 
231 J 237 J 364 J 184 J 199 J 360 J 300 J 399 J
0.13 0.07 0.12 0.08 J 0.22 0.21 0.1 0.1 

13.7 10.6 11.4 8.9 22.8 13.6 12 10.9 
210 259 229 197 229 242 219 237 
3010 3430 3010 2510 3100 3200 2840 3130 
391 312 438 361 513 406 436 494 
0.12 0.04 J 0.03 J 0.04 J 0.04 J 0.31 0.04 J 0.06 
0.03 U 0.02 U 0.02 U 0.03 U 0.02 U 0.02 U 0.02 U 0.02 U

Page 136 of 207
AECOM

Final

July 2017



Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
LPR4 LPR4 LPR5 LPR5 LPR6 LPR6 LPR7 LPR7

LPR4-CCFT-IND155 LPR4-CCFT-IND156 LPR5-CCFT-IND181 LPR5-CCFT-IND184 LPR6-CCFT-IND032 LPR6-CCFT-IND104 LPR7-CCFT-IND068 LPR7-CCFT-IND092
9/17/2009 9/17/2009 9/19/2009 9/19/2009 8/25/2009 8/29/2009 8/27/2009 8/28/2009

N N N N N N N N

1.8 0.36 J 0.31 J 0.56 J 0.71 1.1 0.57 J 0.58 
0.007 U 0.006 U 0.006 U 0.009 U 0.005 U 0.007 U 0.047 0.005 U
0.015 U 0.011 U 0.013 U 0.095 J 0.01 U 0.013 U 0.012 U 0.01 U
0.058 0.045 0.076 0.051 0.065 0.081 0.089 0.1 
0.0015 U 0.0011 U 0.0013 U 0.0017 U 0.001 U 0.0013 U 0.0012 U 0.001 U
0.002 J 0.001 U 0.002 U 0.002 U 0.001 U 0.002 U 0.001 U 0.001 U
0.0058 J 0.0054 J 0.0058 J 0.0068 J 0.013 J 0.01 J 0.007 J 0.0049 J
0.4 J 0.48 J 0.37 J 0.33 J 0.79 J 0.45 J 0.37 J 0.38 J
0.031 J 0.019 J 0.026 J 0.022 J 0.03 J 0.046 J 0.03 J 0.03 J
0.16 J 0.14 J 0.16 J 0.096 J 0.21 J 0.24 J 0.18 J 0.26 J
0.085 J 0.006 UJ 0.096 J 0.009 UJ 0.18 J 0.14 J 0.078 J 0.072 J
0.007 U 0.006 U 0.006 U 0.009 U 0.005 U 0.007 U 0.006 U 0.005 U
0.0007 U 0.0006 U 0.0006 U 0.0009 J 0.0006 J 0.0007 U 0.0006 U 0.0005 U
15.2 J 10.4 J 17.1 J 16 J 18.3 J 22.1 J 11 J 21.6 J
0.49 0.95 0.51 0.48 0.45 0.56 0.52 0.89 

0.024 J 0.015 UJ 0.024 J 0.047 J 0.011 J 0.018 J 0.017 J 0.013 UJ
0.02 J 0.012 J 0.023 J 0.026 J 0.0085 J 0.013 J 0.015 J 0.0058 J
0.0043 J 0.0041 J 0.0049 J 0.011 J 0.0015 J 0.0027 J 0.0057 J 0.0027 J
0.0081 J 0.0048 UJ 0.0073 J 0.012 J 0.0033 J 0.0048 UJ 0.0078 J 0.0042 UJ
0.014 J 0.014 UJ 0.019 J 0.029 J 0.01 UJ 0.015 J 0.014 J 0.012 UJ
0.061 J 0.035 J 0.051 J 0.074 J 0.021 J 0.036 J 0.028 J 0.021 J
0.048 J 0.015 J 0.036 J 0.068 J 0.014 J 0.025 J 0.025 J 0.0081 J
0.12 J 0.031 J 0.11 J 0.14 J 0.032 J 0.055 J 0.054 J 0.013 J
0.008 J 0.0033 J 0.0096 J 0.011 J 0.0025 J 0.004 J 0.005 J 0.0013 J
0.0061 U 0.0028 U 0.0058 U 0.0081 U 0.0029 U 0.0035 U 0.0041 U 0.002 U
0.0044 U 0.002 U 0.0042 U 0.0058 U 0.0021 U 0.0025 U 0.003 U 0.0014 U
0.0039 U 0.0043 U 0.005 U 0.0077 U 0.0021 U 0.0032 U 0.0031 U 0.0022 U
0.0048 U 0.0016 U 0.0046 U 0.0068 U 0.0022 U 0.0027 U 0.003 U 0.0012 U
0.0028 U 0.0013 U 0.0035 U 0.0039 U 0.0012 U 0.0015 U 0.0018 U 0.00084 U
0.0079 J 0.0043 J 0.0061 J 0.0056 J 0.0018 J 0.0053 J 0.0031 J 0.0026 J
0.0041 UJ 0.003 UJ 0.0055 UJ 0.0071 UJ 0.0031 UJ 0.0036 UJ 0.004 UJ 0.0033 UJ
0.0034 J 0.002 J 0.0023 J 0.0034 J 0.0014 J 0.002 J 0.0021 J 0.0015 J
0.038 0.023 0.046 0.049 0.015 J 0.02 J 0.023 0.011 J
0.0064 UJ 0.0045 UJ 0.0069 UJ 0.0091 UJ 0.003 UJ 0.0041 UJ 0.0042 UJ 0.0029 UJ
0.0028 U 0.0034 U 0.0043 U 0.0072 U 0.0024 U 0.0027 U 0.0028 U 0.0019 U
0.043 UJ 0.033 UJ 0.032 UJ 0.04 UJ 0.032 UJ 0.035 UJ 0.035 UJ 0.029 UJ
0.0053 UJ 0.002 UJ 0.0066 UJ 0.0079 UJ 0.0026 UJ 0.003 UJ 0.0038 UJ 0.0016 UJ
0.026 0.018 J 0.023 0.026 0.013 J 0.019 J 0.017 J 0.012 J
0.034 0.016 J 0.038 0.038 0.014 J 0.02 J 0.022 0.0094 J
0.00091 U 0.00086 U 0.00091 U 0.0028 0.00086 UJ 0.00092 U 0.00094 UJ 0.00097 UJ
0.0047 J 0.002 J 0.0032 J 0.0086 J 0.001 J 0.0023 J 0.0034 J 0.0014 J
0.0069 0.0037 0.0053 0.0084 0.0019 0.0048 0.0052 0.0022 
0.012 0.0051 0.0087 0.03 0.0038 0.0085 0.0099 0.0044 
0.0093 0.0052 0.0078 0.018 0.0035 0.0063 0.0061 0.002 
0.00091 U 0.00086 U 0.00091 U 0.0067 0.00086 UJ 0.00092 U 0.00094 UJ 0.00097 UJ
0.0076 J 0.0028 J 0.0078 J 0.016 J 0.003 J 0.0047 J 0.0053 J 0.0023 J
0.01 0.0038 0.0075 0.025 0.0025 0.0045 0.0071 0.0027 
0.022 J 0.013 J 0.02 J 0.064 J 0.0078 J 0.021 J 0.023 J 0.013 J
0.015 0.0054 0.012 0.035 0.0053 0.0067 0.013 0.0036 
0.00091 U 0.00086 U 0.00091 U 0.0009 U 0.00086 UJ 0.00092 U 0.00094 UJ 0.00097 UJ
0.0097 J 0.0039 J 0.011 J 0.025 J 0.0031 J 0.0055 J 0.0097 J 0.0023 J
0.022 0.0078 0.017 0.052 0.0058 0.012 0.011 0.0042 
0.018 J 0.01 J 0.015 J 0.041 J 0.0054 J 0.013 J 0.018 J 0.0089 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
LPR4 LPR4 LPR5 LPR5 LPR6 LPR6 LPR7 LPR7

LPR4-CCFT-IND155 LPR4-CCFT-IND156 LPR5-CCFT-IND181 LPR5-CCFT-IND184 LPR6-CCFT-IND032 LPR6-CCFT-IND104 LPR7-CCFT-IND068 LPR7-CCFT-IND092
9/17/2009 9/17/2009 9/19/2009 9/19/2009 8/25/2009 8/29/2009 8/27/2009 8/28/2009

N N N N N N N N

0.027 0.015 0.036 0.094 0.012 0.018 0.026 0.0048 
0.00091 U 0.00086 U 0.00091 U 0.0009 U 0.00086 UJ 0.00092 U 0.00094 UJ 0.00097 UJ
0.019 J 0.0087 J 0.02 J 0.044 J 0.0069 J 0.0099 J 0.013 J 0.0051 J
0.027 J 0.0096 J 0.022 J 0.052 J 0.005 J 0.011 J 0.018 J 0.0063 J
0.0042 0.0013 0.0036 0.015 0.0017 0.0018 0.0023 0.0011 

7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
29 UJ 29 UJ 16 UJ 25 UJ 29 UJ 28 UJ 14 UJ 16 UJ
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
29 U 29 U 16 U 25 U 29 U 28 U 14 U 16 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
15 U 15 U 7.8 U 13 U 15 U 14 U 7.1 U 7.7 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
15 UJ 15 UJ 7.8 UJ 13 UJ 15 UJ 14 UJ 7.1 UJ 7.7 UJ
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
LPR4 LPR4 LPR5 LPR5 LPR6 LPR6 LPR7 LPR7

LPR4-CCFT-IND155 LPR4-CCFT-IND156 LPR5-CCFT-IND181 LPR5-CCFT-IND184 LPR6-CCFT-IND032 LPR6-CCFT-IND104 LPR7-CCFT-IND068 LPR7-CCFT-IND092
9/17/2009 9/17/2009 9/19/2009 9/19/2009 8/25/2009 8/29/2009 8/27/2009 8/28/2009

N N N N N N N N

7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
29 UJ 29 UJ 16 UJ 25 UJ 29 UJ 28 UJ 14 UJ 16 UJ
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U
7.3 U 7.2 U 3.9 U 6.4 U 7.3 U 6.9 U 3.6 U 3.9 U

0.00024 0.00013 0.00021 0.00024 4.7E-05 4.2E-05 0.0002 3E-05 
0.00033 9.6E-05 J 0.00028 0.00038 7.4E-05 J 0.0001 J 0.0003 3.7E-05 J
        
        
0.012 J 0.0016 0.017 J 0.058 J 0.0035 0.006 0.0078 0.00019 
0.0055 0.0041 0.0097 J 0.026 J 0.0016 0.0024 0.0029 0.00042 
0.0019 0.0004 0.0035 0.0072 0.00044 0.00053 0.0007 2.1E-05 
0.085 J 0.041 J 0.083 J 0.16 J 0.044 J 0.057 J 0.085 J 0.015 J
4.4E-06 U 1.1E-05 U 1.2E-05 U 1.1E-05 U 7.4E-06 U 8.3E-06 U 9E-06 U 8.6E-06 U
0.016 J 0.0074 0.017 J 0.035 J 0.0076 0.01 J 0.015 J 0.0026 
0.005 0.0027 0.005 0.0093 0.0026 0.0027 0.0044 0.001 
        
0.00029 0.00013 J 0.00024 0.00036 7.2E-05 J 0.00012 J 0.00036 0.0001 J
0.21 J 0.11 J 0.22 J 0.39 J 0.11 J 0.14 J 0.2 J 0.037 J
0.00032 0.0002 0.00038 0.00071 0.00012 0.00016 0.00017 3.4E-05 
4.2E-06 U 1.1E-05 U 1.1E-05 U 1.1E-05 U 6.8E-06 U 7.6E-06 U 8.3E-06 U 7.9E-06 U
        
0.0068 0.0032 0.0068 0.013 J 0.0034 0.0043 0.0065 0.0011 
4E-06 U 1E-05 U 1.1E-05 U 1E-05 U 5.9E-06 U 6.7E-06 U 7.2E-06 U 6.9E-06 U
        
0.0085 J 0.0039 0.0078 0.013 J 0.0046 0.005 0.0077 0.0015 
0.25 J 0.12 J 0.27 J 0.43 J 0.13 J 0.16 J 0.24 J 0.042 J
        
0.00012 J 3E-05 J 8.9E-05 J 0.00014 J 2.8E-05 U 3.6E-05 J 8.1E-05 J 1.4E-05 J
0.001 0.00054 0.0013 0.0027 0.0004 0.00056 0.00074 0.00013 
0.00026 0.00022 0.00045 0.00089 0.00011 0.00016 0.00019 4E-05 
0.0018 0.001 0.0017 0.003 J 0.00094 0.001 0.0018 0.00044 
0.005 0.0024 0.0053 0.0085 J 0.0027 0.0033 0.0047 0.00088 
        
        
0.00057 0.00027 0.00056 0.0012 J 0.00024 0.00034 0.0006 8.3E-05 ZJ
5.6E-06 U 1.1E-05 U 1.3E-05 U 1.5E-05 UJ 9.9E-06 U 1.1E-05 U 9.2E-06 U 1.2E-05 U
0.038 J 0.02 J 0.048 J 0.078 J 0.02 J 0.027 J 0.032 J 0.0064 
0.31 J 0.19 J 0.38 J 0.69 J 0.17 J 0.21 J 0.29 J 0.054 J
        
0.016 J 0.009 J 0.018 J 0.031 J 0.0079 0.011 J 0.014 J 0.0029 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
LPR4 LPR4 LPR5 LPR5 LPR6 LPR6 LPR7 LPR7

LPR4-CCFT-IND155 LPR4-CCFT-IND156 LPR5-CCFT-IND181 LPR5-CCFT-IND184 LPR6-CCFT-IND032 LPR6-CCFT-IND104 LPR7-CCFT-IND068 LPR7-CCFT-IND092
9/17/2009 9/17/2009 9/19/2009 9/19/2009 8/25/2009 8/29/2009 8/27/2009 8/28/2009

N N N N N N N N

0.0023 0.0012 0.0026 0.0038 0.0013 0.0017 0.0021 0.00041 
0.051 J 0.033 J 0.064 J 0.12 J 0.028 J 0.034 J 0.045 J 0.0087 J
0.0056 0.0041 0.0078 0.015 J 0.0026 0.0035 0.0043 0.0008 
0.012 J 0.0079 J 0.015 J 0.024 J 0.0062 0.0088 J 0.011 J 0.0021 
0.072 J 0.06 J 0.11 J 0.24 J 0.036 J 0.05 J 0.07 J 0.011 
0.026 J 0.017 J 0.034 J 0.088 J 0.011 J 0.014 J 0.023 J 0.0032 
0.011 J 0.0056 0.014 J 0.02 J 0.0067 0.009 J 0.012 J 0.0023 
        
0.005 0.0019 0.0064 0.011 0.0027 0.0035 0.0041 0.00052 
1.4E-05 U 2.2E-05 U 2E-05 U 1.4E-05 U 2.2E-05 U 1.9E-05 U 1.6E-05 U 1.3E-05 U
        
0.047 J 0.032 J 0.067 J 0.13 J 0.024 J 0.033 J 0.046 J 0.0072 
7.5E-05 1.1E-05 U 8.9E-06 U 8.1E-06 U 4.1E-05 ZJ 9E-06 U 5.6E-05 7E-06 U
4.8E-06 U 9.7E-06 U 7.8E-06 U 7.5E-06 U 6.4E-06 U 7.8E-06 U 5.5E-06 U 6E-06 U
0.011 J 0.0083 J 0.016 J 0.031 J 0.0061 0.0085 J 0.011 J 0.0018 
9E-05 8.5E-06 U 0.00011 0.00021 J 4.3E-05 4.8E-05 7.7E-05 4.9E-06 U
0.051 J 0.035 J 0.073 J 0.14 J 0.023 J 0.032 J 0.042 J 0.0071 
0.18 J 0.13 J 0.26 J 0.49 J 0.092 J 0.13 J 0.16 J 0.026 J
0.0011 0.00088 0.002 0.0037 0.00044 0.00064 0.00063 0.0001 
        
0.0003 J 0.00023 J 0.00037 J 0.00087 J 7.7E-05 J 0.00012 J 0.00026 J 0.00014 J
0.0012 0.00033 0.002 0.0058 J 0.00041 0.00052 0.00063 3E-05 
        
0.00075 7.7E-05 0.0016 0.0044 J 0.00024 0.00032 0.00039 4.2E-06 U
0.38 J 0.26 J 0.55 J 1 J 0.2 J 0.28 J 0.38 J 0.06 J
0.0061 0.0032 0.01 J 0.019 J 0.0024 0.0035 0.0037 0.0003 
0.0033 0.00057 0.0041 0.0072 J 0.001 0.0016 0.002 4.1E-05 
0.035 J 0.018 J 0.045 J 0.088 J 0.019 J 0.025 J 0.034 J 0.0055 
        
0.026 J 0.016 J 0.032 J 0.057 J 0.015 J 0.018 J 0.027 J 0.0048 
3E-05 U 2.9E-05 U 5.7E-05 U 4.9E-05 U 3.1E-05 U 3E-05 U 3E-05 U 1.6E-05 U
0.019 J 0.0029 0.015 J 0.022 J 0.0038 0.0047 0.02 J 0.00076 
4E-06 U 8.2E-06 U 6.6E-06 U 6E-06 U 5.6E-06 U 6.9E-06 U 4.9E-06 U 5.3E-06 U
3.6E-06 U 7.4E-06 U 5.9E-06 U 5.4E-06 U 5.3E-06 U 6.5E-06 U 4.6E-06 U 5E-06 U
0.0014 ZJ 0.00059 0.0016 ZJ 0.003 0.00057 0.0008 0.0012 0.00017 
        
0.014 J 0.0099 J 0.017 J 0.036 J 0.007 0.0085 J 0.011 J 0.0021 
0.00019 0.00015 0.00026 0.00037 9.9E-05 0.00011 0.00011 3.6E-05 
        
0.014 J 0.0073 0.019 J 0.037 J 0.0075 0.01 J 0.014 J 0.0022 
        
4.9E-05 U 4.4E-05 U 8.2E-05 U 7.3E-05 UJ 5.6E-05 UJ 5.1E-05 UJ 5.1E-05 UJ 2.3E-05 UJ
0.03 J 0.0064 0.024 J 0.037 J 0.0059 0.0064 0.022 J 0.0016 
0.092 J 0.072 J 0.18 J 0.41 J 0.04 J 0.067 J 0.1 J 0.012 J
0.021 J 0.016 J 0.036 J 0.074 J 0.0099 0.015 0.023 J 0.0026 
0.014 J 0.011 J 0.025 J 0.052 J 0.0062 0.0099 J 0.016 J 0.0017 
        
0.057 J 0.048 J 0.1 J 0.23 J 0.025 J 0.039 J 0.068 J 0.0064 
0.0042 0.0035 0.0078 0.016 J 0.0017 0.0027 0.0045 0.00044 
0.011 J 0.0081 J 0.02 J 0.045 J 0.0047 0.0068 0.013 J 0.0013 
0.04 J 0.035 J 0.075 J 0.17 J 0.017 J 0.03 J 0.044 J 0.005 
0.02 J 0.014 J 0.034 J 0.094 J 0.008 J 0.011 J 0.023 J 0.0023 
0.028 J 0.021 J 0.049 J 0.12 J 0.011 J 0.016 J 0.033 J 0.0033 
0.074 J 0.021 J 0.062 J 0.1 J 0.016 J 0.023 J 0.065 J 0.0041 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
LPR4 LPR4 LPR5 LPR5 LPR6 LPR6 LPR7 LPR7

LPR4-CCFT-IND155 LPR4-CCFT-IND156 LPR5-CCFT-IND181 LPR5-CCFT-IND184 LPR6-CCFT-IND032 LPR6-CCFT-IND104 LPR7-CCFT-IND068 LPR7-CCFT-IND092
9/17/2009 9/17/2009 9/19/2009 9/19/2009 8/25/2009 8/29/2009 8/27/2009 8/28/2009

N N N N N N N N

0.26 J 0.21 J 0.48 J 1 J 0.12 J 0.19 J 0.32 J 0.032 J
0.00069 0.00057 0.0012 0.0019 0.00036 0.0005 0.00063 9.8E-05 
0.00068 0.00055 0.0011 0.0016 0.00031 0.00047 0.00056 8E-05 
0.055 J 0.044 J 0.099 J 0.19 J 0.024 J 0.037 J 0.063 J 0.0065 
0.00057 9.7E-05 0.00075 0.0011 0.00025 0.00035 0.00041 1.3E-05 
0.0063 0.0075 0.016 J 0.033 J 0.0032 0.0063 0.012 J 0.00085 
3E-06 U 6.5E-06 U 7.3E-06 U 5E-05 8.2E-06 U 5.9E-06 U 6.4E-06 U 5.5E-06 U
0.15 J 0.11 J 0.24 J 0.47 J 0.071 J 0.12 J 0.18 J 0.019 J
0.00041 0.00013 0.00073 0.0015 0.00017 0.00021 0.00028 1.8E-05 ZJ
0.0035 0.0026 0.0061 0.017 J 0.0016 0.0026 0.0037 0.00043 
0.0073 0.00051 0.0069 0.0081 J 0.0016 0.0017 0.0054 0.00018 
0.016 J 0.013 J 0.032 J 0.081 J 0.0071 0.011 J 0.019 J 0.0021 
0.0031 0.0027 0.0055 0.012 J 0.0016 0.0023 0.0036 0.00043 
2.4E-05 U 3E-05 U 3.1E-05 U 4.6E-05 U 2.3E-05 U 2.4E-05 U 2.9E-05 U 1.1E-05 U
        
0.045 J 0.035 J 0.087 J 0.18 J 0.02 J 0.035 J 0.062 J 0.0054 
0.016 J 0.013 J 0.031 J 0.063 J 0.0065 0.011 J 0.021 J 0.0017 
0.019 J 0.016 J 0.039 J 0.096 J 0.01 J 0.016 J 0.029 J 0.0029 
0.0015 J 0.0011 0.0027 0.007 0.0007 0.0012 0.002 0.00018 
0.049 J 0.038 J 0.094 J 0.21 J 0.026 J 0.039 J 0.074 J 0.0076 
        
8.6E-06 ZJ 4.7E-06 U 9E-06 1.5E-05 4.7E-06 U 4.3E-06 U 1.3E-05 2.7E-06 U
0.16 J 0.067 J 0.12 J 0.17 J 0.038 J 0.059 J 0.1 J 0.026 J
0.0052 0.0042 0.0097 J 0.022 J 0.0023 0.0035 0.0075 0.00061 
0.007 0.0054 0.012 J 0.029 J 0.0036 0.0048 0.0089 J 0.00087 
0.014 J 0.0093 J 0.022 J 0.049 J 0.014 J 0.0093 J 0.017 J 0.0022 
0.028 J 0.022 J 0.054 J 0.12 J 0.016 J 0.022 J 0.043 J 0.0046 
4.9E-05 6.4E-06 U 6.4E-05 8.1E-05 2.1E-05 2.9E-05 ZJ 3.3E-05 4.3E-06 U
0.0026 0.0021 0.0048 0.0093 J 0.0012 0.0019 0.0036 0.00031 
0.017 J 0.015 J 0.022 J 0.034 J 0.012 J 0.019 J 0.027 J 0.005 
0.0028 0.0018 0.004 0.0063 0.0016 0.0025 0.0039 0.00051 
0.01 J 0.0058 0.014 J 0.017 J 0.0057 0.0089 J 0.012 J 0.002 
0.036 J 0.014 0.028 J 0.036 J 0.0065 0.0083 0.032 J 0.0027 
0.031 J 0.014 J 0.023 J 0.032 J 0.0074 0.011 J 0.024 J 0.0046 
0.00017 7E-05 0.00011 0.00018 3.6E-05 ZJ 5.6E-05 0.00015 1E-05 U
0.001 0.00046 0.00086 0.0014 0.00032 0.00042 0.0009 0.00015 
0.0095 J 0.0041 0.0092 J 0.011 J 0.002 0.0031 0.0045 0.002 
0.029 J 0.014 0.023 J 0.03 J 0.0064 0.01 0.018 J 0.0051 
0.0085 J 0.0017 0.0079 0.015 J 0.0022 0.0032 0.0061 0.00036 
        
        
2.8E-05 5.9E-06 U 1.7E-05 2.9E-05 6.1E-06 U 6.5E-06 1.8E-05 ZJ 6.8E-06 
        
0.079 J 0.038 J 0.067 J 0.095 J 0.018 J 0.026 J 0.058 J 0.013 J
0.033 J 0.0071 0.028 J 0.05 J 0.0094 J 0.012 J 0.027 J 0.0017 
        
0.0014 0.00061 0.0011 0.0015 0.0003 0.00044 0.00079 0.00018 
1.9E-05 U 1.9E-05 U 3.1E-05 U 6E-05 U 1.5E-05 U 2.1E-05 U 2E-05 U 1E-05 U
1.6E-05 U 1.7E-05 U 2.7E-05 U 4.9E-05 U 1.3E-05 U 1.8E-05 U 1.7E-05 U 8.5E-06 U
2.4E-05 UJ 2.5E-05 UJ 4E-05 UJ 7.8E-05 UJ 2.1E-05 UJ 2.9E-05 UJ 2.7E-05 UJ 0.00048 J
0.00023 7.9E-05 0.00017 0.00025 6.8E-05 0.00011 0.00018 2.1E-05 
1.9E-05 U 1.9E-05 U 3.1E-05 U 5.6E-05 U 1.5E-05 U 2.1E-05 U 1.9E-05 U 1E-05 U
0.0043 J 0.0015 J 0.0041 J 0.0038 J 0.0012 J 0.0011 J 0.0054 J 0.00054 J
0.082 J 0.023 J 0.08 J 0.16 J 0.023 J 0.032 J 0.058 J 0.0049 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
LPR4 LPR4 LPR5 LPR5 LPR6 LPR6 LPR7 LPR7

LPR4-CCFT-IND155 LPR4-CCFT-IND156 LPR5-CCFT-IND181 LPR5-CCFT-IND184 LPR6-CCFT-IND032 LPR6-CCFT-IND104 LPR7-CCFT-IND068 LPR7-CCFT-IND092
9/17/2009 9/17/2009 9/19/2009 9/19/2009 8/25/2009 8/29/2009 8/27/2009 8/28/2009

N N N N N N N N

0.0091 J 0.0026 J 0.0072 J 0.012 J 0.0017 0.0017 0.0059 0.00031 
0.065 J 0.015 J 0.059 J 0.11 J 0.02 J 0.027 J 0.048 J 0.0038 
0.0075 J 0.0032 J 0.0066 J 0.015 J 0.0022 0.0033 0.0058 0.00072 
0.3 J 0.12 J 0.33 J 0.73 J 0.085 J 0.12 J 0.2 J 0.027 J
0.02 J 0.0057 J 0.015 J 0.034 J 0.005 0.0073 0.015 J 0.0013 
0.0075 J 0.00024 J 0.0079 J 0.014 J 0.0013 0.0024 0.0044 5.4E-05 
        
0.037 J 0.014 J 0.032 J 0.057 J 0.0085 J 0.012 J 0.025 J 0.0019 
0.2 J 0.12 J 0.2 J 0.45 J 0.061 J 0.084 J 0.14 J 0.029 J
7.1E-05 J 3E-05 J 5.7E-05 J 7E-05 J 1.7E-05 J 1.5E-05 J 0.00014 J 9.4E-06 J
0.047 J 0.0042 J 0.058 J 0.13 J 0.011 0.016 J 0.024 J 0.00062 
0.049 J 0.0028 J 0.076 J 0.17 J 0.0092 J 0.013 J 0.015 J 0.00023 
0.25 J 0.15 J 0.23 J 0.5 J 0.078 J 0.11 J 0.18 J 0.039 J
        
0.0051 0.00037 0.008 J 0.018 J 0.00065 0.00098 0.0012 2.7E-05 ZJ
4E-05 UJ 2.4E-05 UJ 3.6E-05 UJ 4.2E-05 U 3.6E-05 U 2.9E-05 U 3.5E-05 U 1.3E-05 U
0.031 J 0.018 J 0.028 J 0.053 J 0.012 J 0.015 J 0.029 J 0.0069 
0.00083 J 0.00046 J 0.00081 J 0.0015 0.00025 0.00037 0.00058 0.00018 
0.00051 J 0.00032 J 0.00041 J 0.0011 0.00021 0.00029 0.00043 0.00012 
0.023 J 0.01 J 0.022 J 0.047 J 0.0075 0.01 0.018 0.0028 
0.0027 0.0012 0.0025 0.0024 0.00039 0.00049 0.0024 0.0003 
0.029 J 0.016 J 0.025 J 0.057 J 0.012 J 0.015 J 0.034 J 0.0045 
0.19 J 0.11 J 0.18 J 0.35 J 0.073 J 0.091 J 0.18 J 0.034 J
        
0.011 J 0.0054 J 0.01 J 0.021 J 0.0038 0.0051 0.0097 J 0.0017 
0.099 J 0.058 J 0.091 J 0.19 J 0.034 J 0.047 J 0.082 J 0.016 J
        
0.17 J 0.085 J 0.15 J 0.31 J 0.063 J 0.084 J 0.16 J 0.024 J
0.0018 J 0.00072 J 0.0019 J 0.0039 0.00051 0.00078 0.0012 0.00041 
0.0024 J 0.0016 J 0.0028 J 0.0061 0.00081 0.0011 0.0016 0.00039 
        
0.00017 7.7E-05 J 0.00013 J 0.00019 2.9E-05 J 3.6E-05 J 0.00027 2E-05 J
        
        
0.0027 J 0.0014 J 0.0026 J 0.0049 0.00089 0.0012 0.0017 0.00045 
0.0013 J 0.0011 J 0.0028 J 0.0062 0.00038 0.00054 0.0009 0.00015 
        
        
        
0.0031 0.0013 0.0026 0.0049 0.00085 0.0014 0.0021 0.00098 
4.1E-05 UJ 2.5E-05 UJ 3.7E-05 UJ 4.5E-05 U 4.1E-05 U 3.3E-05 U 3.9E-05 U 1.5E-05 U
0.0016 J 0.00084 J 0.0017 J 0.0026 0.00093 0.00099 0.0017 0.00024 
0.0075 0.003 0.0059 0.0072 0.0013 0.0016 0.012 J 0.00083 
3.9E-05 UJ 2.4E-05 UJ 3.5E-05 UJ 4.5E-05 U 3.8E-05 U 3.1E-05 U 3.6E-05 U 1.4E-05 U
0.0004 J 0.00023 J 0.00032 J 0.00057 0.00012 0.00024 0.00037 6.4E-05 
0.022 J 0.011 J 0.022 J 0.039 J 0.0088 J 0.012 J 0.019 J 0.0038 
0.01 J 0.0047 0.0084 J 0.016 J 0.005 0.0057 0.0091 J 0.0018 
0.037 J 0.017 J 0.037 J 0.08 J 0.015 J 0.021 J 0.033 J 0.006 
0.046 J 0.012 0.051 J 0.092 J 0.022 J 0.028 J 0.044 J 0.0039 
0.15 J 0.074 J 0.17 J 0.32 J 0.075 J 0.097 J 0.15 J 0.024 
        
8.4E-06 U 2.1E-05 U 2.2E-05 U 2E-05 U 1.3E-05 U 1.5E-05 U 1.6E-05 U 1.6E-05 U
0.002 8.1E-05 0.0022 0.0044 0.00078 0.001 0.0019 1.1E-05 U
0.00065 0.00025 0.00049 0.0007 0.0001 J 0.00017 0.00081 7.3E-05 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
LPR4 LPR4 LPR5 LPR5 LPR6 LPR6 LPR7 LPR7

LPR4-CCFT-IND155 LPR4-CCFT-IND156 LPR5-CCFT-IND181 LPR5-CCFT-IND184 LPR6-CCFT-IND032 LPR6-CCFT-IND104 LPR7-CCFT-IND068 LPR7-CCFT-IND092
9/17/2009 9/17/2009 9/19/2009 9/19/2009 8/25/2009 8/29/2009 8/27/2009 8/28/2009

N N N N N N N N

0.26 J 0.15 J 0.31 J 0.73 J 0.13 J 0.17 J 0.25 J 0.043 J
0.033 J 0.016 J 0.037 J 0.095 J 0.013 J 0.018 J 0.026 J 0.0042 
0.045 J 0.027 J 0.054 J 0.14 J 0.021 J 0.027 J 0.04 J 0.0074 
0.015 0.0017 0.03 J 0.066 J 0.0046 0.0067 0.0086 0.00029 
0.0037 0.00054 0.0065 0.022 J 0.00081 0.0013 0.0016 5.7E-05 
0.11 J 0.065 J 0.12 J 0.29 J 0.048 J 0.066 J 0.1 J 0.02 J
0.0027 0.00013 0.0034 0.0085 J 0.00084 0.00098 0.0015 2.1E-05 
        
5.5E-06 U 1.4E-05 U 1.5E-05 U 1.3E-05 U 7.9E-06 U 8.9E-06 U 9.6E-06 U 9.2E-06 U
0.14 J 0.076 J 0.17 J 0.36 J 0.06 J 0.083 J 0.12 J 0.019 J
0.013 J 0.0071 0.015 J 0.012 J 0.0074 J 0.013 J 0.014 J 0.003 J
6 3.39 7.35 14.8 2.53 3.49 5.53 0.846 
5.6 3.2 6.92 14 2.32 3.22 5.14 0.778 
3.17 1.85 3.98 7.81 1.4 1.95 3.02 0.464 
6.94E-05 3.3E-05 6.94E-05 0.000143 3.04E-05 4.21E-05 7.2E-05 1.04E-05 

0.00028 ZJ 0.00013 0.00023 0.00028 4.7E-05 4.9E-05 0.00023 ZJ 3.7E-05 
0.016 J 0.0066 J 0.014 J 0.016 J 0.0032 J 0.0038 J 0.022 J 0.0021 J
0.52 J 0.19 J 0.42 J 0.61 J 0.12 ZJ 0.17 J 0.39 J 0.062 J
1.7 J 0.77 J 1.6 J 3.5 J 0.51 J 0.7 J 1.2 J 0.2 ZJ
1.5 J 0.75 J 1.7 J 3.4 J 0.71 J 0.93 J 1.4 J 0.23 ZJ
1.3 ZJ 0.87 J 1.8 ZJ 3.4 J 0.69 ZJ 0.93 J 1.2 J 0.21 J
0.79 J 0.63 J 1.4 J 3.1 J 0.36 J 0.57 J 0.93 J 0.096 ZJ
0.19 J 0.15 J 0.36 J 0.78 J 0.1 J 0.14 ZJ 0.27 J 0.026 
0.03 J 0.022 J 0.04 J 0.057 J 0.02 J 0.03 J 0.042 J 0.0075 

0.0073 UJ 0.0076 UJ 0.0072 UJ 0.0077 UJ 0.0072 UJ 0.0071 UJ 0.0071 UJ 0.0079 UJ
0.0073 UJ 0.0076 UJ 0.0072 UJ 0.0077 UJ 0.0072 UJ 0.0071 UJ 0.0071 UJ 0.0079 UJ
0.0073 UJ 0.0076 UJ 0.0072 UJ 0.0077 UJ 0.0072 UJ 0.0071 UJ 0.0071 UJ 0.0079 UJ
1 J 1.5 J 1.2 J 0.29 J 0.24 J 0.32 J 0.82 J 0.1 J
0.0073 UJ 0.0076 UJ 0.0072 UJ 0.0077 UJ 0.0072 UJ 0.0071 UJ 0.0071 UJ 0.0079 UJ
3.5 J 4.8 J 3.6 J 1.8 J 1.7 J 2.2 J 3 J 0.76 J
1.7 J 2.2 J 1.8 J 1.1 J 0.8 J 1.3 J 2.1 J 0.23 J
0.0073 UJ 0.0076 UJ 0.0072 UJ 0.0077 UJ 0.0072 UJ 0.0071 UJ 0.0071 UJ 0.0079 UJ
0.0073 UJ 0.0076 UJ 0.0072 UJ 0.0077 UJ 0.0072 UJ 0.0071 UJ 0.0071 UJ 0.0079 UJ

2.3E-05 8.1E-06 1.7E-05 2.9E-05 6.5E-06 2.3E-05 2E-05 5.7E-07 U
9.7E-06 4.1E-06 J 8.4E-06 1.2E-05 2.7E-07 U 5.1E-06 5.8E-06 2.6E-07 U
4.6E-07 U 5.5E-07 U 3.6E-07 U 9E-07 U 3.4E-07 U 3.9E-07 U 3.8E-07 U 3.9E-07 U
3.2E-06 J 1.6E-06 J 2.7E-06 J 4E-06 J 1.2E-06 J 2.1E-06 J 2.7E-06 J 4.7E-07 ZJ
2E-05 8.2E-06 1.8E-05 2.7E-05 2.9E-06 J 5E-06 9.9E-06 6.3E-07 J
1E-05 4.5E-06 J 8.3E-06 1.5E-05 3.4E-06 J 6.4E-06 8.5E-06 1.8E-06 J
6.6E-06 3.3E-06 J 5.6E-06 8.3E-06 1.1E-06 J 2.6E-06 J 4E-06 J 4.9E-07 J
2.4E-06 J 1.3E-06 J 2.1E-06 J 4.1E-06 J 8.8E-07 ZJ 2E-06 J 2.1E-06 J 4.1E-07 U
3.1E-07 U 3.3E-07 U 3.5E-07 U 5.8E-07 U 2.4E-07 U 3.6E-07 U 2.9E-07 U 3.5E-07 U
3.2E-06 J 1.5E-06 J 3.3E-06 J 4.3E-06 J 7.2E-07 J 1.3E-06 J 1.6E-06 J 5.3E-07 J
5.9E-06 3.3E-06 J 5.7E-06 1E-05 2E-06 J 3.6E-06 J 4.8E-06 J 1.4E-06 J
2.3E-06 J 1.2E-06 J 2.6E-06 J 3.5E-06 J 1.8E-07 U 1.2E-06 ZJ 1.7E-06 J 2.6E-07 U
1.8E-05 8.9E-06 1.7E-05 2.9E-05 4.5E-06 J 7.3E-06 1.1E-05 1.7E-06 J
0.00056 0.00026 0.00041 0.00073 0.00014 0.00022 0.00053 2.2E-05 
4.9E-06 2.2E-06 4.4E-06 6.5E-06 1.1E-06 2.2E-06 2.1E-06 2.3E-06 
7.1E-07 UJ 1.2E-06 UJ 8.9E-07 UJ 1.5E-06 UJ 9.3E-07 UJ 8.1E-07 UJ 8.5E-07 UJ 1.1E-06 UJ
6.5E-07 U 7.7E-07 U 5.2E-07 U 8.8E-07 U 7.8E-07 U 4.9E-07 U 5.1E-07 U 5.6E-07 U
0.000577 0.000268 0.000426 0.000756 0.000144 0.000228 0.000542 2.45E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
LPR4 LPR4 LPR5 LPR5 LPR6 LPR6 LPR7 LPR7

LPR4-CCFT-IND155 LPR4-CCFT-IND156 LPR5-CCFT-IND181 LPR5-CCFT-IND184 LPR6-CCFT-IND032 LPR6-CCFT-IND104 LPR7-CCFT-IND068 LPR7-CCFT-IND092
9/17/2009 9/17/2009 9/19/2009 9/19/2009 8/25/2009 8/29/2009 8/27/2009 8/28/2009

N N N N N N N N

2.4E-05 7.6E-07 U 1.9E-05 3.1E-05 6E-07 U 2.3E-05 2E-05 5.7E-07 U
1.1E-05 4.4E-07 U 1.1E-05 1.7E-05 3E-07 U 3E-07 U 3E-07 U 3.2E-07 U
1.6E-05 7.4E-06 1.3E-05 2.3E-05 5.5E-06 ZJ 1E-05 1.3E-05 2.3E-06 ZJ
3.2E-05 1.4E-05 3E-05 4.3E-05 4E-06 9.7E-06 ZJ 1.7E-05 ZJ 1.7E-06 
5.9E-06 3.3E-06 5.7E-06 1E-05 2E-06 3.6E-06 4.8E-06 1.4E-06 
2.2E-05 1.1E-05 2.3E-05 3.6E-05 ZJ 5.9E-06 9.2E-06 1.4E-05 ZJ 2.2E-06 
0.00056 0.00026 0.00041 0.00073 0.00014 0.00022 0.00053 2.2E-05 
5.5E-06 ZJ 2.2E-06 7.2E-06 ZJ 9.3E-06 ZJ 1.1E-06 2.6E-06 ZJ 3E-06 ZJ 2.6E-06 ZJ
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin) SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet Largemouth Bass Fillet

Largemouth Bass 
Fillet

Largemouth Bass 
Fillet

CC-FT CC-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT
LPR8 LPR8 LPR4 LPR5 LPR8 LPR5 LPR5 LPR8

LPR8-CCFT-IND121 LPR8-CCFT-IND131 LPR4-MDFT-COMP01 LPR5-MDFT-COMP02 LPR8-MDFT-COMP03 LPR5-MSFT-COMP01 LPR5-MSFT-IND009 LPR8-MSFT-IND002
9/8/2009 9/9/2009 9/18/2009 9/18/2009 9/10/2009 9/19/2009 9/18/2009 9/8/2009

N N N N N N N N

0.00097 UJ 0.00095 UJ
0.00097 UJ 0.00095 UJ
0.00097 U 0.00095 U
0.00097 UJ 0.00033 J

0.00025 J 0.00025 J 0.001 U 0.00015 J 0.00019 J 0.00099 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.00099 U
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 0.00099 U
0.00061 J 0.00045 J 0.00019 J 0.00075 J 0.00056 J 0.00099 U

0.011 J 0.012 J 0.0013 UJ 0.001 UJ 0.0014 UJ 0.0015 UJ 0.0023 UJ 0.0014 UJ
0.0013 J 0.0031 J 0.0017 UJ 0.0012 UJ 0.003 UJ 0.0021 UJ 0.0025 UJ 0.0023 UJ
0.0028 J 0.005 J 0.0012 UJ 0.0013 UJ 0.0013 UJ 0.0019 UJ 0.0021 UJ 0.002 UJ
0.08 J 0.07 J 0.005 J 0.0028 J 0.0012 UJ 0.0031 J 0.0022 J 0.0018 UJ
0.18 J 0.16 J 0.012 J 0.0089 J 0.0053 J 0.01 J 0.0054 J 0.0027 J
0.0031 J 0.0035 J 0.0011 UJ 0.0011 UJ 0.0012 UJ 0.0017 UJ 0.002 J 0.0018 UJ
7.7E-05 UJ 4E-05 J 3.6E-05 UJ 2.8E-05 UJ 5.2E-05 UJ 3.9E-05 UJ 6E-05 UJ 1.7E-05 UJ
5E-05 J 6.3E-05 UJ 0.00013 UJ 0.00013 UJ 0.00015 UJ 0.00014 UJ 0.00014 UJ 0.00017 UJ
4.1E-05 UJ 8.8E-05 UJ 0.00019 UJ 0.00018 UJ 0.00021 UJ 0.0002 UJ 0.00019 UJ 0.00024 UJ
0.14 J 0.13 J 0.0028 J 0.0037 J 0.0015 J 0.0038 J 0.0067 J 0.00056 UJ
0.043 J 0.04 J 0.0018 J 0.0013 J 0.00083 J 0.0024 J 0.0033 J 0.00033 UJ
3.9E-05 UJ 8.3E-05 UJ 0.00018 UJ 0.00017 UJ 0.0002 UJ 0.00019 UJ 0.00018 UJ 0.00023 UJ
0.038 J 0.033 J 0.0021 J 0.0017 J 0.0013 J 0.0022 J 0.0039 J 0.00091 J
0.00094 J 0.0017 UJ 0.0016 UJ 0.0015 UJ 0.0015 UJ 0.0026 UJ 0.0018 UJ 0.002 UJ
0.00059 J 0.00068 J  R 0.0024 UJ 0.0033 UJ 0.0036 UJ 0.0042 UJ 0.0043 UJ
0.0008 J 0.00094 J 6.7E-05 J 3.1E-05 UJ 0.00014 UJ 6E-05 UJ 4.6E-05 J 1.7E-05 UJ
0.00027 J 0.00029 J 0.0003 UJ 0.00048 UJ 0.00017 UJ 0.00057 UJ 0.00061 UJ 0.00033 UJ
0.0014 UJ 0.00062 UJ 0.00031 UJ 7.3E-05 UJ 0.00017 UJ 0.0002 UJ 0.00016 UJ 9.7E-05 UJ
0.00032 UJ 0.00042 UJ 0.00024 UJ 0.00044 UJ 0.00043 UJ 0.00043 UJ 0.00045 UJ 0.00052 UJ
0.00036 J 0.00038 J 0.00036 UJ 0.00035 UJ 0.00041 UJ 0.00039 UJ 0.00038 UJ 0.00046 UJ
0.063 J 0.049 J 0.0011 J 0.00095 J 0.00045 J 0.00098 J 0.0015 J 0.00022 J
0.00027 UJ 0.00014 J 1.3E-05 UJ 3.7E-05 UJ 2.3E-05 UJ 2.8E-05 UJ 3.3E-05 UJ 4.1E-05 UJ
0.017 J 0.015 J 0.00066 J 0.00064 J 0.0004 J 0.00071 J 0.0011 J 0.0005 J
0.0036 J 0.0036 J 0.00036 J 0.00024 J 4.4E-06 UJ 0.00038 J 0.00015 J 9.5E-06 UJ
0.00066 UJ 0.00063 UJ 0.00022 UJ 0.00017 UJ 0.00079 UJ 0.00091 UJ 0.00057 UJ 0.0011 UJ
0.023 J 0.02 J 0.0018 J 0.0018 J 0.0011 J 0.0017 J 0.0031 J 0.00038 J
0.263 0.234 0.017 0.0117 0.0053 0.0131 0.0096 0.0027 
0.052 J 0.042 J 0.0011 J 0.0011 J 0.00046 J 0.0012 J 0.0017 J 0.00023 UJ

0.01 U 0.01 U 0.009 U 0.009 U 0.01 U 0.01 U 0.009 U 0.01 U
0.15 0.16 0.17 0.27 0.32 0.01 U 0.009 U 0.01 U
0.24 0.31 0.25 0.41 0.31 0.21 0.19 0.88 
0.2 0.28 0.21 0.32 0.21 0.2 0.14 0.7 
0.04 0.03 0.04 0.09 0.1 0.01 0.05 0.18 
178 J 310 J 600 401 442 154 321 197 
0.06 0.06 J 0.25 J 0.1 J 0.32 J 0.18 J 0.22 J 0.18 J

16.4 11.1 3.8 4.9 4.2 3.3 4 3.3 
203 249 297 311 295 288 273 296 
2590 3230 3790 4230 3970 3900 3670 3990 
390 317 576 637 571 619 630 580 
0.04 J 0.05 J 0.02 U 0.03 J 0.03 J 0.02 J 0.02 J 0.02 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin) SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet Largemouth Bass Fillet

Largemouth Bass 
Fillet

Largemouth Bass 
Fillet

CC-FT CC-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT
LPR8 LPR8 LPR4 LPR5 LPR8 LPR5 LPR5 LPR8

LPR8-CCFT-IND121 LPR8-CCFT-IND131 LPR4-MDFT-COMP01 LPR5-MDFT-COMP02 LPR8-MDFT-COMP03 LPR5-MSFT-COMP01 LPR5-MSFT-IND009 LPR8-MSFT-IND002
9/8/2009 9/9/2009 9/18/2009 9/18/2009 9/10/2009 9/19/2009 9/18/2009 9/8/2009

N N N N N N N N

2.7 0.43 J 0.28 J 0.61 0.25 J 0.22 J 0.12 J 0.11 J
0.015 0.006 U 0.037 0.046 0.037 0.029 0.022 0.006 J
0.15 0.16 0.17 0.27 0.32 0.008 U 0.008 U 0.008 U
0.076 0.052 0.063 0.2 0.042 0.088 0.036 0.039 
0.0012 U 0.0013 U 0.0009 U 0.0009 U 0.0009 U 0.001 J 0.0008 U 0.0008 U
0.002 J 0.002 J 0.001 U 0.001 U 0.001 U 0.001 U 0.004 J 0.001 U
0.0092 J 0.0054 J 0.0044 J 0.0048 J 0.008 J 0.0098 J 0.007 J 0.0045 J
0.6 J 0.51 J 0.27 J 0.47 J 0.25 J 0.3 J 0.31 J 0.3 J
0.023 J 0.031 J 0.005 J 0.012 J 0.008 J 0.013 J 0.009 J 0.014 J
0.14 J 0.18 J 0.13 J 0.3 J 0.25 J 0.13 J 0.14 J 0.12 J
0.006 UJ 0.006 UJ 0.13 J 0.094 J 0.29 J 0.12 J 0.2 J 0.13 J
0.006 U 0.006 U 0.004 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 U
0.0021 J 0.0011 J 0.0004 U 0.0005 U 0.0004 U 0.0004 U 0.0004 U 0.0004 U
20 J 17.9 J 9.8 J 12.5 J 11.1 J 10.7 J 8.5 J 12.6 J
0.48 0.69 0.59 0.65 0.46 0.5 0.29 0.28 

0.016 J 0.016 J 0.019 UJ 0.014 UJ 0.015 UJ 0.0069 J 0.016 UJ 0.018 UJ
0.013 J 0.0086 J 0.0022 U 0.0025 U 0.0037 U 0.0012 U 0.0028 U 0.0021 U
0.003 J 0.0037 J 0.0037 UJ 0.0052 UJ 0.0063 UJ 0.0016 J 0.0037 UJ 0.0028 UJ
0.0062 J 0.0078 J 0.0074 UJ 0.011 UJ 0.01 UJ 0.0034 UJ 0.0081 UJ 0.0075 UJ
0.013 J 0.011 UJ 0.021 UJ 0.015 UJ 0.017 UJ 0.012 J 0.018 UJ 0.02 UJ
0.033 J 0.033 J 0.0049 UJ 0.0054 UJ 0.0071 UJ 0.0021 J 0.0052 UJ 0.0065 UJ
0.023 J 0.024 J 0.0054 U 0.0034 U 0.0048 U 0.0023 U 0.0041 U 0.005 U
0.027 J 0.024 J 0.0028 U 0.0034 U 0.0019 U 0.0014 U 0.0031 U 0.0027 U
0.0021 J 0.0027 J 0.0011 U 0.0012 U 0.0012 U 0.00032 U 0.0016 U 0.0012 U
0.0033 U 0.003 U 0.0018 UJ 0.0027 UJ 0.00088 UJ 0.00072 UJ 0.004 UJ 0.003 UJ
0.0023 U 0.0021 U 0.0016 U 0.0024 U 0.00078 U 0.00064 U 0.0035 U 0.0027 U
0.0028 U 0.0036 U 0.0048 U 0.0044 U 0.0037 U 0.0019 U 0.0044 U 0.007 U
0.0021 U 0.0017 U 0.0012 U 0.0019 U 0.00054 U 0.00048 U 0.0024 U 0.0019 U
0.0013 U 0.0013 U 0.00086 U 0.002 U 0.00053 U 0.00036 U 0.0023 U 0.0016 U
0.0017 J 0.0026 J 0.0012 U 0.001 U 0.0012 U 0.00033 U 0.0015 U 0.00088 U
0.0032 UJ 0.0033 UJ 0.004 UJ 0.0036 UJ 0.0035 UJ 0.0016 UJ 0.0055 UJ 0.0061 UJ
0.0017 J 0.0016 J 0.00024 J 0.00016 J 0.00043 J 0.00017 J 0.00017 J 8.9E-05 J
0.012 J 0.011 J 0.0016 J 0.0016 U 0.0017 U 0.00098 J 0.0016 J 0.0016 U
0.0053 UJ 0.0035 UJ 0.0031 UJ 0.0037 UJ 0.0046 U 0.0012 UJ 0.0033 UJ 0.0027 UJ
0.0027 U 0.004 U 0.0046 U 0.0051 U 0.0038 U 0.0019 U 0.004 U 0.0063 U
0.031 UJ 0.033 UJ 0.029 UJ 0.041 UJ 0.031 UJ 0.09 J 0.037 UJ 0.037 UJ
0.0025 UJ 0.0022 UJ 0.0018 UJ 0.0028 UJ 0.00095 UJ 0.00061 UJ 0.0031 UJ 0.0031 UJ
0.016 J 0.013 J 0.0025 U 0.0031 U 0.0024 J 0.0014 J 0.0028 U 0.0024 U
0.011 J 0.012 J 0.0013 U 0.0014 U 0.0024 J 0.00092 J 0.0012 U 0.0013 J
0.00085 U 0.00091 U 0.00098 U 0.00095 U 0.00093 U 0.00096 U 0.00097 U 0.00093 U
0.0016 J 0.0016 J 0.00098 UJ 0.00095 UJ 0.00093 UJ 0.00096 UJ 0.00049 J 0.00093 UJ
0.0038 0.0049 0.00098 U 0.00095 U 0.00093 U 0.00096 U 0.00097 U 0.00093 U
0.0061 0.0071 0.00098 U 0.00095 U 0.00093 U 0.00096 U 0.00097 U 0.00093 U
0.0032 0.003 0.00098 U 0.00095 U 0.00093 U 0.00096 U 0.00097 U 0.00051 J
0.00085 U 0.00091 U 0.00098 U 0.00095 U 0.00093 U 0.00096 U 0.00097 U 0.00093 U
0.0022 J 0.0022 J 0.0009 J 0.00061 J 0.00093 UJ 0.00096 UJ 0.00095 J 0.00093 UJ
0.0033 0.0033 0.00098 U 0.00095 U 0.00093 U 0.00096 U 0.00097 U 0.00093 U
0.02 J 0.024 J 0.0015 0.00093 J 0.0021 0.0012 0.0012 0.0022 
0.0041 0.0047 0.00075 J 0.00095 U 0.00093 U 0.00096 U 0.00098 0.00093 U
0.00085 U 0.00091 U 0.00098 U 0.00095 U 0.00093 U 0.00096 U 0.00097 U 0.00093 U
0.0028 J 0.0028 J 0.0013 J 0.0012 J 0.00093 UJ 0.00096 UJ 0.0017 J 0.00093 UJ
0.0065 0.0061 0.00098 U 0.00095 U 0.00093 U 0.00096 U 0.00097 U 0.00093 U
0.011 J 0.015 J 0.0015 0.00088 J 0.0015 0.0011 0.00097 0.0015 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin) SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet Largemouth Bass Fillet

Largemouth Bass 
Fillet

Largemouth Bass 
Fillet

CC-FT CC-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT
LPR8 LPR8 LPR4 LPR5 LPR8 LPR5 LPR5 LPR8

LPR8-CCFT-IND121 LPR8-CCFT-IND131 LPR4-MDFT-COMP01 LPR5-MDFT-COMP02 LPR8-MDFT-COMP03 LPR5-MSFT-COMP01 LPR5-MSFT-IND009 LPR8-MSFT-IND002
9/8/2009 9/9/2009 9/18/2009 9/18/2009 9/10/2009 9/19/2009 9/18/2009 9/8/2009

N N N N N N N N

0.011 0.011 0.002 0.0013 0.00077 J 0.001 0.0013 0.0092 
0.00085 U 0.00091 U 0.00098 U 0.00095 U 0.00093 U 0.00096 U 0.00097 U 0.00093 U
0.0073 J 0.0063 J 0.00098 UJ 0.00095 UJ 0.00093 UJ 0.00096 UJ 0.0018 J 0.00093 UJ
0.0061 J 0.0072 J 0.0013 0.0012 0.00098 0.0013 0.0012 0.00091 J
0.0014 0.0012 0.00067 J 0.00095 U 0.00093 U 0.00096 U 0.00081 J 0.00093 U

3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
13 UJ 14 UJ 7.4 UJ 7.1 UJ 7.2 UJ 7.4 UJ 7.5 UJ 7.5 UJ
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
13 U 14 U 7.4 U 7.1 U 7.2 U 7.4 U 7.5 U 7.5 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
6.7 U 7.2 U 3.7 U 3.5 U 3.6 U 3.7 U 3.7 U 3.7 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
6.7 UJ 7.2 UJ  R  R  R  R  R  R
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin) SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet Largemouth Bass Fillet

Largemouth Bass 
Fillet

Largemouth Bass 
Fillet

CC-FT CC-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT
LPR8 LPR8 LPR4 LPR5 LPR8 LPR5 LPR5 LPR8

LPR8-CCFT-IND121 LPR8-CCFT-IND131 LPR4-MDFT-COMP01 LPR5-MDFT-COMP02 LPR8-MDFT-COMP03 LPR5-MSFT-COMP01 LPR5-MSFT-IND009 LPR8-MSFT-IND002
9/8/2009 9/9/2009 9/18/2009 9/18/2009 9/10/2009 9/19/2009 9/18/2009 9/8/2009

N N N N N N N N

3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
13 UJ 14 UJ 7.4 U 7.1 U 7.2 U 7.4 U 7.5 U 7.5 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U
3.4 U 3.6 U 1.9 U 1.8 U 1.8 U 1.9 U 1.9 U 1.9 U

5E-05 3.7E-05 1.4E-05 7.8E-06 2.7E-06 9.7E-06 8.9E-06 3.2E-06 
6.6E-05 J 5.2E-05 J 1.1E-05 J 6.5E-06 J 4.1E-06 J 8.2E-06 J 8.2E-06 J 3.5E-06 J
        
        
0.00032 0.00034 0.00025 0.00011 4E-05 0.00013 6.6E-05 0.00035 
0.0009 0.001 0.00016 8E-05 4.4E-05 8.6E-05 3.6E-05 0.00019 
4E-05 3.6E-05 3.2E-05 1.3E-05 2E-06 U 1.5E-05 8.3E-06 1.6E-06 U
0.046 J 0.046 J 0.0022 0.0013 0.0012 0.0016 0.00079 0.02 J
5.7E-06 U 4.7E-06 U 2.3E-06 U 1.8E-06 U 3.5E-06 U 2.7E-06 U 2.2E-06 U 2.2E-06 U
0.0079 0.0071 0.00038 0.00022 0.00019 0.00024 0.00012 0.0027 
0.0029 0.003 8.7E-05 5.2E-05 5.8E-05 6.8E-05 3.2E-05 0.0015 
        
9.9E-05 J 0.00012 1.8E-06 UJ 2E-06 UJ 2.4E-06 UJ 1.7E-06 UJ 1.8E-06 UJ 1.7E-06 UJ
0.093 J 0.1 J 0.0046 0.0031 0.0025 0.003 0.0015 0.033 J
0.00013 0.00011 7.9E-06 1.9E-06 U 3.8E-06 U 5.8E-06 2.3E-06 U 2.3E-06 U
5.5E-06 U 4.5E-06 U 2.3E-06 U 1.8E-06 U 3.6E-06 U 2.7E-06 U 2.2E-06 U 2.2E-06 U
        
0.0032 J 0.003 0.00017 9.6E-05 8.7E-05 0.00011 5.6E-05 0.0012 
5.3E-06 U 4.3E-06 U 2.3E-06 U 1.5E-06 U 3E-06 U 2.8E-06 U 2.3E-06 U 2.3E-06 U
        
0.0033 0.0035 0.00017 2.2E-06 U 0.00015 0.00012 J 5.6E-05 0.0017 
0.12 J 0.12 J 0.0059 0.0034 0.003 0.0041 0.0021 0.051 J
        
1.5E-05 U 2E-05 J 4.4E-06 J 5E-06 U 6E-06 U 4.6E-06 U 3.7E-06 U 3.8E-06 U
0.00034 0.00031 3E-05 1.6E-05 1.1E-05 2E-05 9.1E-06 ZJ 5E-05 
9.2E-05 8E-05 6.4E-06 3.3E-06 3.9E-06 U 4.7E-06 2.4E-06 U 2.4E-06 U
0.00088 J 0.00098 2.4E-05 1.9E-05 2.1E-05 2.4E-05 2.6E-06 U 0.0004 
0.0026 0.0023 0.00011 6.4E-05 6.1E-05 7.4E-05 4.3E-05 0.00082 
        
        
0.00028 J 0.00033 1.2E-05 7.7E-06 3.1E-06 U 9.7E-06 2.5E-06 U 8.8E-05 
8E-06 UJ 5.9E-06 U 2.6E-06 U 1.9E-06 U 3.8E-06 U 3E-06 U 2.6E-06 U 2.4E-06 U
0.019 J 0.016 0.00086 0.0005 0.0005 0.00063 0.00036 0.0077 
0.14 J 0.13 J 0.0072 0.0043 0.0041 0.0051 0.0029 0.042 J
        
0.0075 0.0069 0.00037 0.00022 0.00021 0.00021 0.00012 0.0022 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin) SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet Largemouth Bass Fillet

Largemouth Bass 
Fillet

Largemouth Bass 
Fillet

CC-FT CC-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT
LPR8 LPR8 LPR4 LPR5 LPR8 LPR5 LPR5 LPR8

LPR8-CCFT-IND121 LPR8-CCFT-IND131 LPR4-MDFT-COMP01 LPR5-MDFT-COMP02 LPR8-MDFT-COMP03 LPR5-MSFT-COMP01 LPR5-MSFT-IND009 LPR8-MSFT-IND002
9/8/2009 9/9/2009 9/18/2009 9/18/2009 9/10/2009 9/19/2009 9/18/2009 9/8/2009

N N N N N N N N

0.0011 0.00094 2.6E-05 3E-05 3.2E-05 2.4E-05 8.6E-06 ZJ 0.00025 
0.024 J 0.022 J 0.0011 0.00077 0.00073 0.00062 0.00029 0.0043 
0.0024 0.0019 0.00015 9.1E-05 7.2E-05 9.2E-05 5E-05 0.00043 
0.0053 0.005 0.00022 0.00013 0.00013 0.00014 5.4E-05 0.0011 
0.03 J 0.025 J 0.0021 0.0012 0.00096 0.0012 0.00059 0.0052 
0.0084 J 0.0078 0.00042 0.00029 0.00021 0.0002 7.8E-05 0.0013 
0.0075 0.0064 0.0003 0.00017 0.00017 0.0002 0.00013 0.0023 
        
0.0016 0.0014 0.00013 8.1E-05 7.2E-05 9E-05 4.7E-05 0.00084 
1.2E-05 U 8.6E-06 U 3E-06 U 4.1E-06 U 4.9E-06 U 3.7E-06 U 3E-06 U 3.1E-06 U
        
0.019 J 0.017 J 0.00098 0.00062 0.00061 0.00071 0.00036 0.004 
2.6E-05 ZJ 4.2E-06 U 2.7E-06 U 2E-06 U 2.6E-06 U 2.9E-06 U 2.8E-06 U 2.3E-06 U
4.4E-06 U 3.7E-06 U 2.4E-06 U 1.9E-06 U 2.5E-06 U 2.7E-06 U 2.5E-06 U 2.1E-06 U
0.0051 0.0043 0.00026 0.00016 0.00015 0.00018 9E-05 0.0012 
3.1E-06 UJ 3.7E-06 U 1.8E-06 U 1.4E-06 U 1.7E-06 U 2E-06 U 1.8E-06 U 5.6E-06 
0.02 J 0.017 J 0.0013 0.00074 0.0006 0.00089 0.00047 0.0037 
0.074 J 0.066 J 0.0044 0.0027 0.0024 0.003 0.0014 0.018 J
0.00027 0.00018 3.2E-05 1.9E-05 1.4E-05 2.2E-05 8.2E-06 2.3E-05 
        
0.00014 J 0.00021 J 4.4E-05 J 2.5E-05 J 1.4E-05 J 3.4E-05 J 3E-05 J 1.3E-05 J
7.4E-05 J 6.2E-05 2.5E-05 1.6E-05 1.1E-05 1.4E-05 5.1E-06 2.2E-05 
        
1.1E-05 J 1.3E-05 9.1E-06 6.3E-06 1.4E-06 U 5.5E-06 1.5E-06 U 1.5E-05 
0.16 J 0.13 J 0.0091 0.0054 0.0047 0.0067 0.0035 0.031 J
0.00078 0.00072 0.0002 0.00011 7.3E-05 0.00012 5.3E-05 0.00027 
7.4E-05 J 6.3E-05 6.8E-05 3.8E-05 1.7E-05 4E-05 1.7E-05 1.7E-06 U
0.017 J 0.016 J 0.00071 0.00044 0.00045 0.00052 0.0003 0.0056 
        
0.013 J 0.012 J 0.00062 0.00037 0.00037 0.00045 0.00025 0.0039 
1.6E-05 U 1.2E-05 U 3.3E-06 U 2.8E-06 U 3.3E-06 U 4.1E-06 U 2.3E-06 U 3.3E-06 U
0.0009 0.00085 0.00063 0.00035 0.00011 0.00042 0.00038 4.6E-05 
3.5E-06 U 3.1E-06 U 2E-06 U 1.5E-06 U 2E-06 U 2.2E-06 U 2.1E-06 U 1.8E-06 U
3.2E-06 U 2.8E-06 U 1.7E-06 U 1.3E-06 U 1.7E-06 U 1.9E-06 U 1.8E-06 U 1.5E-06 U
0.00058 0.00044 2.3E-05 1.4E-05 1E-05 1.5E-05 ZJ 9.6E-06 0.00014 
        
0.0058 0.0058 0.00031 0.0002 0.0002 0.00022 0.00011 0.0017 
8.7E-05 7.6E-05 4.8E-06 1.4E-06 U 1.8E-06 U 2E-06 U 1.9E-06 U 1.6E-06 U
        
0.0064 0.0055 0.00029 0.00017 0.00017 0.00021 0.00013 0.0016 
        
2.6E-05 U 2.1E-05 U 5.1E-06 U 5.6E-06 U 5.1E-06 U 6E-06 U 3.2E-06 U 4.9E-06 U
0.0022 0.0018 0.00093 0.00048 0.00017 0.00057 0.00049 7E-05 
0.03 J 0.022 J 0.0018 0.0011 0.00099 0.0015 0.00074 0.0028 
0.0069 0.0052 0.00044 0.0003 0.00027 0.00034 0.00016 0.00078 
0.0043 0.0034 0.00027 0.00018 0.00016 0.00021 0.0001 0.00039 
        
0.018 J 0.016 J 0.001 0.00071 0.00072 0.0007 0.00029 0.0015 
0.0014 0.0011 7.6E-05 5.6E-05 4.6E-05 5.4E-05 2.7E-05 8.3E-05 
0.003 0.0027 0.00016 0.00011 0.0001 9.1E-05 3.9E-05 0.00017 
0.013 J 0.012 J 0.00092 0.00053 0.00049 0.00048 0.00023 0.00093 
0.0059 0.0051 0.00042 0.00024 0.00019 0.00024 0.00014 0.00046 
0.0077 0.0066 0.00034 0.00028 0.00024 0.00016 6.3E-05 0.00032 
0.0058 0.0073 0.0017 0.00093 0.00028 0.0011 0.00093 0.00017 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin) SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet Largemouth Bass Fillet

Largemouth Bass 
Fillet

Largemouth Bass 
Fillet

CC-FT CC-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT
LPR8 LPR8 LPR4 LPR5 LPR8 LPR5 LPR5 LPR8

LPR8-CCFT-IND121 LPR8-CCFT-IND131 LPR4-MDFT-COMP01 LPR5-MDFT-COMP02 LPR8-MDFT-COMP03 LPR5-MSFT-COMP01 LPR5-MSFT-IND009 LPR8-MSFT-IND002
9/8/2009 9/9/2009 9/18/2009 9/18/2009 9/10/2009 9/19/2009 9/18/2009 9/8/2009

N N N N N N N N

0.085 J 0.063 J 0.0055 0.0033 0.0028 0.0041 0.0021 0.0056 
0.00029 0.00026 1.5E-05 1E-05 7.5E-06 9.9E-06 6.3E-06 6.1E-05 
0.00023 0.00015 1.7E-05 1.9E-06 U 3.5E-06 U 9.2E-06 6.7E-06 1.8E-05 
0.019 J 0.015 J 0.001 0.00078 0.0007 0.00078 0.00038 0.0014 
3.4E-05 3.5E-05 1.1E-05 6.8E-06 4.8E-06 4.3E-06 1.4E-06 U 1.6E-06 U
0.0032 0.002 3.3E-06 U 2.3E-06 U 4.3E-06 U 4.9E-06 U 2.9E-06 U 3.8E-06 U
3.1E-06 U 2.9E-06 U 1.4E-06 U 1.2E-06 U 1.5E-06 U 1.7E-06 U 1.3E-06 U 1.6E-06 U
0.049 J 0.037 J 0.0034 0.0019 0.0015 0.0022 0.0013 0.0042 
4.3E-05 4E-05 8.7E-06 ZJ 6.4E-06 4.6E-06 6.9E-06 1.5E-06 U 1.7E-06 U
0.0011 0.0008 5.5E-05 3.7E-05 3.1E-05 4.5E-05 2.2E-05 8.7E-05 
0.00024 0.00021 0.00025 0.00014 6.6E-05 0.00016 0.00014 3.1E-05 
0.0061 0.0047 0.00034 0.00021 0.00021 0.00026 0.00013 0.0006 
0.001 0.00081 7E-05 4.5E-05 3.9E-05 5.5E-05 2.7E-05 7.9E-05 
1.5E-05 U 1.2E-05 U 2.3E-06 U 1.7E-06 U 3.2E-06 U 3.4E-06 U 2E-06 U 2.7E-06 U
        
0.011 J 0.0075 0.00064 0.00045 0.00035 0.00052 0.00027 0.0005 
0.004 0.003 0.00025 0.00016 0.00013 0.0002 0.0001 0.00024 
0.0052 0.0041 0.00043 0.00025 0.00021 0.00033 0.00019 0.00031 
0.00043 0.00034 2.7E-05 2.2E-05 1.6E-05 2.3E-05 1.3E-05 2.8E-05 
0.014 0.012 0.001 0.00064 0.00054 0.00073 0.00046 0.00093 
        
4.3E-06 U 3.6E-06 6.5E-07 U 1.1E-06 J 8.6E-07 U 8.2E-07 U 6.6E-07 U 7.6E-07 U
0.041 J 0.059 J 0.0042 0.002 0.00087 0.0028 0.0017 0.00038 
0.0014 0.0011 5.6E-05 4.2E-05 4E-05 2.7E-05 1.4E-05 3.3E-05 
0.0021 0.0016 0.00012 7.9E-05 6.5E-05 8.3E-05 4.4E-05 8.2E-05 
0.0053 0.0039 0.00025 0.00018 0.00014 0.00014 0.0001 0.00014 
0.0096 J 0.0077 0.00057 0.00034 0.00031 0.00046 0.00028 0.00054 
1E-05 2.6E-06 U 1.8E-06 U 1.5E-06 U 2.1E-06 U 2.4E-06 U 1.6E-06 U 1.8E-06 U
0.0007 0.0005 3.3E-05 2.4E-05 2.2E-05 3.1E-05 1.3E-05 3.4E-05 
0.0086 J 0.0062 0.00026 0.00026 0.00022 0.00023 0.00024 0.00011 
0.001 0.00072 3.8E-05 3.1E-05 2.4E-05 2.9E-05 2.5E-05 1.5E-05 
0.0041 0.0032 0.00011 9.6E-05 8E-05 7.8E-05 0.00011 2.2E-05 
0.0045 0.0058 0.00082 0.00052 0.00017 0.00059 0.00043 0.0001 
0.0076 0.012 J 0.00076 0.00042 0.00019 0.00058 0.00036 5.4E-05 
4.4E-05 5.3E-05 ZJ 2.8E-06 2.2E-06 U 2.1E-06 U 2.5E-06 ZJ 2.1E-06 U 1.8E-06 U
0.00024 0.00031 2.2E-05 1.2E-05 7E-06 1.9E-05 9.8E-06 9.2E-07 U
0.0023 0.0025 0.00026 0.00016 6.3E-05 0.00019 0.00014 2.9E-05 
0.0072 0.009 0.00054 0.00032 0.00014 0.00041 0.00028 9.5E-05 
0.00055 0.00053 0.00019 0.00011 4.2E-05 0.00013 0.00012 1.5E-05 
        
        
5.4E-06 U 8E-06 2.2E-06 1.9E-06 J 1E-06 U 1E-06 U 8E-07 U 9.3E-07 U
        
0.02 J 0.027 J 0.0017 0.00094 0.00039 0.0013 0.00084 0.00025 
0.0027 0.0029 0.0009 0.00046 0.00017 0.00054 0.00048 7E-05 
        
0.00027 0.00032 1.8E-05 1.1E-05 3.8E-06 1.6E-05 9.1E-06 2.9E-06 
1.6E-05 U 1.1E-05 U 1.9E-06 U 2E-06 U 2E-06 U 2.4E-06 U 1.9E-06 U 1.6E-06 U
1.3E-05 U 9.3E-06 U 1.6E-06 U 1.7E-06 U 1.6E-06 U 2E-06 U 1.6E-06 U 1.4E-06 U
0.0003 J 1.4E-05 UJ 0.00012 6.7E-05 4.4E-05 0.00011 7.3E-05 5.9E-05 
3.2E-05 5.7E-05 1.9E-06 U 2.1E-06 U 2E-06 U 2.4E-06 U 1.9E-06 U 1.7E-06 U
1.5E-05 U 1.1E-05 U 1.9E-06 U 1.1E-05 1.8E-06 U 2.4E-06 U 1.9E-06 U 1.6E-06 U
0.00095 J 0.00069 J 0.00022 0.00014 7.1E-05 J 0.00017 0.00017 5.9E-05 
0.0079 0.009 J 0.0019 0.0011 0.00041 0.0012 0.00062 0.00043 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin) SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet Largemouth Bass Fillet

Largemouth Bass 
Fillet

Largemouth Bass 
Fillet

CC-FT CC-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT
LPR8 LPR8 LPR4 LPR5 LPR8 LPR5 LPR5 LPR8

LPR8-CCFT-IND121 LPR8-CCFT-IND131 LPR4-MDFT-COMP01 LPR5-MDFT-COMP02 LPR8-MDFT-COMP03 LPR5-MSFT-COMP01 LPR5-MSFT-IND009 LPR8-MSFT-IND002
9/8/2009 9/9/2009 9/18/2009 9/18/2009 9/10/2009 9/19/2009 9/18/2009 9/8/2009

N N N N N N N N

0.00057 0.00078 J 0.00016 0.00011 4E-05 0.00011 6.8E-05 1.7E-05 
0.0074 0.008 J 0.0013 0.00076 0.00037 0.00086 0.00038 0.00034 
0.0014 0.0018 J 0.00018 0.00011 4.1E-05 0.00012 6.7E-05 6.2E-05 
0.053 J 0.066 J 0.0066 0.0035 0.0016 0.0042 0.0018 0.0043 
0.0023 0.0031 J 0.00045 0.0003 0.00012 0.0003 0.00015 6.1E-05 
6.3E-05 9.3E-05 J 0.00018 0.00013 4.5E-05 0.00011 7.3E-05 1.9E-05 
        
0.0032 0.0062 J 0.00049 0.00036 0.00012 0.00035 0.00019 0.00013 
0.057 J 0.077 J 0.004 0.0023 0.0011 0.0027 0.0012 0.0041 
1.4E-05 J 1.1E-05 J 2.5E-06 J 4.4E-06 U 5.3E-06 U 1.9E-06 J 3.2E-06 U 3.4E-06 U
0.00085 0.0012 J 0.0009 0.00049 0.00014 0.0005 0.0003 0.00021 
0.00032 0.00027 J 0.0011 0.00048 0.0001 0.00053 0.00032 2.8E-05 
0.08 J 0.11 J 0.005 0.0029 0.0014 0.0035 0.0016 0.019 J
        
3.9E-05 2.8E-05 9.2E-05 4.2E-05 8.3E-06 4.2E-05 2.8E-05 2.1E-06 
1.9E-05 U 0.00038 J 3.9E-06 U 2.8E-06 U 2.8E-06 U 3.3E-06 U 1.7E-06 U 9.4E-06 U
0.011 J 0.012 J 0.00054 0.00038 0.00022 0.00053 0.00022 0.00073 
0.00029 0.00045 J 1.6E-05 9E-06 3E-06 U 1.3E-05 5.6E-06 1E-05 U
0.00019 0.00026 J 3.7E-06 U 2.6E-06 U 2.5E-06 U 3.1E-06 U 1.6E-06 U 8.9E-06 U
0.0056 0.0078 J 0.00048 0.00029 0.00015 0.00033 0.00015 0.00014 
0.00043 0.00035 6.7E-05 3.7E-05 J 1.7E-05 J 4.8E-05 4.6E-05 9.9E-06 J
0.0099 J 0.011 J 0.00085 0.00043 0.00025 0.00058 0.00024 0.00047 
0.063 J 0.078 J 0.0043 0.0022 0.0012 0.0032 0.0013 0.0099 
        
0.0035 0.004 J 0.00027 0.00014 8.2E-05 0.00017 7E-05 0.0002 
0.033 J 0.047 J 0.0024 0.0013 0.00066 0.0016 0.00072 0.0016 
        
0.05 J 0.057 J 0.0045 0.0021 0.0012 0.0029 0.0012 0.0044 
0.00046 0.00077 J 6.2E-05 4.1E-05 2.6E-05 4.7E-05 2.2E-05 9.9E-05 
0.00079 0.00089 J 6.2E-05 3.3E-05 1.9E-05 4.1E-05 2E-05 3.2E-05 
        
3E-05 J 2.4E-05 J 8.4E-06 J 4.9E-06 J 2.1E-06 J 6.2E-06 J 5.6E-06 J 3E-06 U
        
        
0.00096 0.0012 J 6.4E-05 3.3E-05 2.1E-05 4.5E-05 1.9E-05 9.2E-05 
0.00029 0.00026 J 1.6E-06 U 1.5E-06 U 2E-06 U 2E-06 U 1.3E-06 U 1.5E-06 U
        
        
        
0.0012 0.0019 0.00012 6.6E-05 4.8E-05 0.0001 4.6E-05 0.00042 
2E-05 U 2E-05 UJ 4.1E-06 U 2.9E-06 U 2.8E-06 U 3.4E-06 U 1.8E-06 U 9.8E-06 U
0.00051 0.00059 J 4.2E-05 2.9E-05 2.5E-05 2.7E-05 1.2E-05 0.00034 
0.0013 0.0011 0.00022 0.00012 5.2E-05 0.00016 0.00015 2.9E-05 
2.1E-05 U 2E-05 UJ 3.9E-06 U 2.8E-06 U 2.8E-06 U 3.3E-06 U 1.7E-06 U 9.4E-06 U
0.00016 0.00022 J 4.9E-06 U 3.3E-06 U 3.3E-06 U 4E-06 U 2.1E-06 U 1.2E-05 U
0.0078 0.006 0.00039 0.00029 0.00025 0.00028 0.0001 0.0024 
0.004 0.0044 3E-06 U 2.6E-06 U 5.1E-06 U 3.6E-06 U 2.9E-06 U 2.9E-06 U
0.013 J 0.012 J 0.00073 0.0005 0.00031 0.00043 0.00018 0.003 
0.011 0.0088 0.0013 0.00072 0.0005 0.00086 0.00043 0.008 
0.065 J 0.062 J 0.0034 0.002 0.0017 0.0022 0.001 0.031 
        
1E-05 U 9.1E-06 U 3.8E-06 U 2.9E-06 U 5.8E-06 U 4.5E-06 U 3.7E-06 U 3.6E-06 U
8.1E-06 U 3.8E-05 4.6E-05 2.5E-05 1E-05 2.4E-05 1.5E-05 4.9E-05 
0.00011 0.00011 1.5E-05 J 8.1E-06 J 3.9E-06 J 1.1E-05 J 9.4E-06 J 2.2E-06 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin) SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet Largemouth Bass Fillet

Largemouth Bass 
Fillet

Largemouth Bass 
Fillet

CC-FT CC-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT
LPR8 LPR8 LPR4 LPR5 LPR8 LPR5 LPR5 LPR8

LPR8-CCFT-IND121 LPR8-CCFT-IND131 LPR4-MDFT-COMP01 LPR5-MDFT-COMP02 LPR8-MDFT-COMP03 LPR5-MSFT-COMP01 LPR5-MSFT-IND009 LPR8-MSFT-IND002
9/8/2009 9/9/2009 9/18/2009 9/18/2009 9/10/2009 9/19/2009 9/18/2009 9/8/2009

N N N N N N N N

0.12 J 0.11 J 0.0061 0.0036 0.0029 0.0042 0.002 0.054 J
0.012 J 0.011 J 0.00084 0.00049 0.00036 0.00052 0.00024 0.0033 
0.02 J 0.019 J 0.0013 0.00072 0.00053 0.00079 0.00041 0.0093 J
0.00056 0.00052 0.00046 0.00022 0.00013 0.00025 0.0001 0.00014 
0.00011 8.4E-05 6.3E-05 3.5E-05 1.1E-05 3.6E-05 1.5E-05 3.2E-05 
0.046 J 0.054 J 0.0033 0.0018 0.0012 0.0019 0.00093 0.02 J
2.9E-05 3.1E-05 3.9E-05 2.3E-05 8.2E-06 2.1E-05 1.1E-05 4E-05 
        
6.6E-06 U 6E-06 U 3.1E-06 U 2.6E-06 U 5.2E-06 U 3.8E-06 U 3.1E-06 U 3E-06 U
0.056 J 0.052 J 0.0037 0.0019 0.0014 0.0024 0.0012 0.023 J
0.0056 J 0.0041 0.00011 0.00011 0.0001 9.9E-05 0.00019 1.1E-05 
2.03 2.02 0.136 0.079 0.0567 0.0928 0.0482 0.477 
1.83 1.82 0.127 0.0734 0.0516 0.0861 0.0447 0.396 
1.15 1.11 0.0718 0.0412 0.0313 0.0501 0.0261 0.29 
3.41E-05 3.91E-05 1.5E-06 9.42E-07 1.55E-07 1.18E-06 1.08E-07 1.13E-05 

5E-05 4.9E-05 1.6E-05 1.1E-05 2.7E-06 9.7E-06 8.9E-06 3.2E-06 
0.0031 J 0.0027 J 0.0006 J 0.00036 J 0.00017 J 0.00045 J 0.00042 J 0.00013 J
0.096 J 0.13 ZJ 0.013 0.007 0.0027 0.0089 ZJ 0.0064 0.0014 
0.4 J 0.51 J 0.036 0.02 0.0094 0.024 0.011 0.047 J
0.63 J 0.63 J 0.036 0.021 0.017 0.024 J 0.012 ZJ 0.27 J
0.57 ZJ 0.5 J 0.031 0.019 0.017 0.022 ZJ 0.011 ZJ 0.14 J
0.26 J 0.2 J 0.016 ZJ 0.0098 0.0085 0.011 0.0058 0.019 
0.054 J 0.042 J 0.0034 0.0022 0.0018 0.0025 0.0015 0.0028 
0.014 J 0.01 J 0.00041 0.00039 0.00032 0.00033 0.00037 0.00015 

0.0077 UJ 0.0075 UJ 0.0037 U 0.0035 U 0.0037 U 0.0037 U 0.0037 U 0.0036 U
0.0077 UJ 0.0075 UJ 0.0037 U 0.0035 U 0.0037 U 0.0037 U 0.0037 U 0.0036 U
0.0077 UJ 0.0075 UJ 0.0037 U 0.0035 U 0.0037 U 0.0037 U 0.0037 U 0.0036 U
0.15 J 0.19 J 0.0037 U 0.0035 U 0.0037 U 0.0037 U 0.0037 U 0.0036 U
0.0077 UJ 0.0075 UJ 0.0037 U 0.0035 U 0.0037 U 0.0037 U 0.0037 U 0.0036 U
1.5 J 1.7 J 0.17 0.12 0.061 0.14 0.083 J 0.73 
0.58 J 0.55 J 0.089 0.067 0.039 0.077 0.024 0.095 
0.0077 UJ 0.0075 UJ 0.0037 U 0.0035 U 0.0037 U 0.0037 U 0.0037 U 0.0036 U
0.0077 UJ 0.0075 UJ 0.0037 U 0.0035 U 0.0037 U 0.0037 U 0.0037 U 0.0036 U

7E-06 4.4E-07 U 6E-07 U 1.5E-06 J 7.5E-07 J 5.7E-07 U 5.5E-07 U 7.2E-07 U
2.9E-07 U 2.5E-07 U 2.7E-07 U 3.7E-07 U 2.9E-07 U 3.6E-07 U 3E-07 U 6.9E-07 J
4.4E-07 U 3.6E-07 U 4.2E-07 U 5.5E-07 U 4.4E-07 U 5.8E-07 U 4.4E-07 U 5.8E-07 U
9.2E-07 ZJ 9.2E-07 J 3.9E-07 U 4.6E-07 U 3.3E-07 U 4.5E-07 U 3.4E-07 U 4.6E-07 U
8.5E-07 J 6.8E-07 J 2.3E-07 U 3.1E-07 U 2.4E-07 U 3.3E-07 U 2.7E-07 U 2.8E-07 U
3E-06 J 2.3E-06 J 3.8E-07 U 4.9E-07 U 3.4E-07 U 4.5E-07 U 3.5E-07 U 4.8E-07 U
7.1E-07 J 6.1E-07 J 2.1E-07 U 2.8E-07 U 2.1E-07 U 3.3E-07 U 2.3E-07 U 2.6E-07 U
7.7E-07 J 6.5E-07 ZJ 4.8E-07 U 5.9E-07 U 3.8E-07 U 5.6E-07 U 3.9E-07 U 5.6E-07 U
3.7E-07 U 2.3E-07 U 3E-07 U 3.9E-07 U 2.9E-07 U 4.3E-07 U 3.5E-07 U 3.9E-07 U
7.4E-07 J 9.4E-07 J 2.5E-07 U 3.2E-07 U 2.2E-07 U 2.9E-07 U 2.5E-07 U 3E-07 U
2E-06 J 2.2E-06 J 3.8E-07 U 5.2E-07 U 3.3E-07 U 5.1E-07 U 3.7E-07 U 4.4E-07 U
5.3E-07 J 3.3E-07 J 2.3E-07 U 3E-07 U 2.2E-07 U 3.4E-07 U 2.5E-07 U 3E-07 U
2.8E-06 J 3.5E-06 J 2.3E-07 U 3.1E-07 U 1.9E-07 U 2.8E-07 U 2.2E-07 U 2.6E-07 U
1.7E-05 1E-05 1.4E-05 5.1E-06 6.1E-07 ZJ 5.7E-06 3.1E-06 3.4E-07 U
1.9E-06 ZJ 3.9E-06 2.1E-07 U 2.6E-07 U 1.3E-07 U 2.5E-07 U 1.9E-07 U 7.1E-07 J
8.9E-07 UJ 7.5E-07 UJ 5.4E-06 J 1.7E-05 7.4E-06 J 5.7E-06 J 6.5E-06 J 5.6E-06 J
6.7E-07 U 4.7E-07 U 2E-06 J 2.8E-06 J 1.6E-06 J 1.2E-06 U 9.7E-07 J 1.1E-06 U
2.08E-05 1.42E-05 1.4E-05 5.12E-06 6.2E-07 5.7E-06 3.1E-06 7.96E-08 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin) SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet Largemouth Bass Fillet

Largemouth Bass 
Fillet

Largemouth Bass 
Fillet

CC-FT CC-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT MSMD-FT
LPR8 LPR8 LPR4 LPR5 LPR8 LPR5 LPR5 LPR8

LPR8-CCFT-IND121 LPR8-CCFT-IND131 LPR4-MDFT-COMP01 LPR5-MDFT-COMP02 LPR8-MDFT-COMP03 LPR5-MSFT-COMP01 LPR5-MSFT-IND009 LPR8-MSFT-IND002
9/8/2009 9/9/2009 9/18/2009 9/18/2009 9/10/2009 9/19/2009 9/18/2009 9/8/2009

N N N N N N N N

7.2E-07 U 4.4E-07 U 6E-07 U 2.7E-06 1.5E-06 5.7E-07 U 5.5E-07 U 7.2E-07 U
3.5E-07 U 3E-07 U 3.3E-07 U 1.2E-06 3.5E-07 U 4.5E-07 U 3.6E-07 U 1.2E-06 
4.7E-06 ZJ 3.8E-06 ZJ 4.1E-07 U 5.1E-07 U 3.5E-07 U 4.8E-07 U 3.6E-07 U 5E-07 U
2.5E-06 ZJ 2.2E-06 2.4E-07 U 3.2E-07 U 2.4E-07 U 3.5E-07 U 2.7E-07 U 3E-07 U
2E-06 2.2E-06 3.8E-07 U 5.2E-07 U 3.3E-07 U 5.1E-07 U 3.7E-07 U 4.4E-07 U
3.6E-06 5.2E-06 ZJ 2.4E-07 U 3.1E-07 U 2E-07 U 2.9E-07 U 2.4E-07 U 2.8E-07 U
1.7E-05 1E-05 1.4E-05 5.1E-06 6.1E-07 ZJ 5.7E-06 3.1E-06 3.4E-07 U
2.3E-06 ZJ 5E-06 2.1E-07 U 2.6E-07 U 1.3E-07 U 2.5E-07 U 1.9E-07 U 7.1E-07 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Northern pike-Fillet 
(with skin)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

EL-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR6 LPR2 LPR3 LPR3 LPR3 LPR3 LPR4 LPR5

LPR6-ELFT-IND001 LPR2-ACFT-IND018 LPR3-ACFT-IND001 LPR3-ACFT-IND002 LPR3-ACFT-IND003 LPR3-ACFT-IND005 LPR4-ACFT-IND023 LPR5-ACFT-IND006
8/25/2009 9/2/2009 8/11/2009 8/11/2009 8/13/2009 8/14/2009 9/17/2009 8/19/2009

N N N N N N N N

0.0019 J 0.0002 J 0.00018 J 0.00012 J 0.00021 J 0.00099 UJ 0.00097 UJ
0.00074 J 0.00099 U 0.001 U 0.00099 U 0.00098 U 0.00099 UJ 0.00097 UJ
0.0014 0.00099 U 0.001 U 0.00099 U 0.00098 U 0.00099 U 0.00097 U
0.0026 J 0.00062 J 0.00027 J 0.00094 J 0.0011 J 0.00088 J 0.00097 UJ

0.00025 J
0.001 U
0.001 U
0.0015 

0.005 J 0.0014 J 0.0017 0.0019 0.0027 0.0044 0.011 0.0021 J
0.0016 J 0.00088 J 0.0012 UJ 0.0017 J 0.0013 J 0.0034 J 0.005 J 0.00078 J
0.0013 UJ 0.00053 UJ 0.0011 UJ 0.0012 UJ 0.00059 UJ 0.00079 UJ 0.0026 UJ 0.00064 UJ
0.012 J 0.011 J 0.015 UJ 0.025 J 0.016 U 0.066 0.059 0.01 J
0.027 J 0.035 J 0.035 0.073 0.028 0.15 0.099 0.021 J
0.0023 J 0.0005 UJ 0.00099 UJ 0.0014 J 0.00098 UJ 0.0034 J 0.0058 J 0.0027 J
0.00011 UJ 8.8E-06 UJ 5.4E-06 U 1.9E-05 U 4E-05 J 4.1E-05 J 0.00013 U 4.8E-05 J
0.00016 UJ 4.9E-05 UJ 2.9E-05 U 3.1E-05 U 2.4E-05 U 3.4E-05 U 4.6E-05 J 2.9E-05 UJ
0.00023 UJ 5.9E-05 UJ 4.9E-05 U 4.3E-05 U 5.7E-05 J 4.2E-05 U 9.5E-05 U 3.9E-05 J
0.016 J 0.0081 J 0.013 0.016 0.016 0.04 0.037 0.019 J
0.0052 J 0.004 J 0.0047 0.0081 0.0044 0.021 0.016 J 0.0059 J
0.00022 UJ 5.5E-05 UJ 2.2E-05 U 2.1E-05 U 5E-05 J 5E-05 J 8.9E-05 U 8.6E-05 J
0.0069 J 0.0017 J 0.0037 0.003 0.0049 0.005 0.015 0.0049 J
0.002 UJ 0.00025 UJ 0.00047 U 0.00036 U 0.00019 U 0.00041 U 0.00075 U 0.0003 UJ
0.00074 UJ 0.00051 UJ 0.00068 U 0.00068 U 0.00039 U 0.00064 U 0.0017 U 0.00051 UJ
0.00042 J 1.6E-05 UJ 4.5E-06 U 4.1E-06 U 0.00012 U 3.6E-05 U 1.1E-05 U 5.6E-05 UJ
0.0012 UJ 0.00026 UJ 0.00011 U 7.2E-05 U 0.00015 U 0.00013 U 0.00039 UJ 0.00024 UJ
0.00014 UJ 9.3E-05 UJ 4.4E-05 U 3.4E-05 U 0.00015 U 4.9E-05 U 0.00021 U 0.00021 J
 R 0.00028 UJ 0.00011 U 6.8E-05 U 0.00016 U 0.0001 U 0.00044 U 0.00014 UJ
0.00044 UJ 5.3E-05 UJ 4E-05 J 3.3E-05 J 7.5E-05 J 6.3E-05 J 0.00014 J 9.2E-05 J
0.0059 J 0.0033 J 0.0063 J 0.0071 J 0.0073 UJ 0.014 UJ 0.017 0.0086 J
9.2E-05 UJ 9.9E-07 UJ 1.3E-05 J 2.1E-05 UJ 2.1E-05 J 2.3E-05 UJ 2.2E-05 UJ 3.2E-05 J
0.0027 J 0.0006 J 0.0015 0.0011 J 0.0023 0.0022 0.006 0.0022 J
0.00066 J 0.00099 J 0.0012 0.0012 J 0.0014 0.0027 0.0061 0.00065 J
 R 0.00022 UJ 0.0001 U 6.1E-05 U 0.00019 U 0.00022 U 0.00042 U 0.00031 UJ
0.0034 J 0.0013 J 0.0027 J 0.0031 J 0.0022 UJ 0.0094 J 0.013 J 0.0033 J
0.0413 0.046 0.035 0.0994 0.028 0.219 0.164 0.0337 
0.0058 J 0.0035 J 0.0058 0.0067 0.0088 J 0.018 J 0.021 0.0085 J

0.01 U 0.01 U 0.01 U 0.009 U 0.01 U 0.009 U 0.009 U 0.01 U
0.17 0.25 0.049 0.049 0.089 0.052 0.19 0.011 
0.3 0.37 0.3 0.4 0.12 0.99 0.43 0.13 
0.22 0.36 0.23 0.38 0.1 0.83 0.39 0.13 
0.08 0.01 0.07 0.02 0.02 0.16 0.04 0 
196 88 89 77 98 48 145 65 
0.11 J 0.04 0.11 0.07 0.07 0.07 0.06 0.05 

2.6 4.8 4.8 5.5 5.7 6 4.2 2.4 
271 238 229 217 234 182 221 195 
3980 3680 4000 3930 3840 3050 3480 2850 
480 724 636 637 663 735 510 715 
0.02 J 0.02 UJ 0.02 UJ 0.02 J 0.02 UJ 0.01 UJ 0.02 J 0.04 J
0.02 U 0.01 U 0.01 J 0.01 J 0.01 U 0.01 U 0.02 U 0.02 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

Northern pike-Fillet 
(with skin)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

EL-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR6 LPR2 LPR3 LPR3 LPR3 LPR3 LPR4 LPR5

LPR6-ELFT-IND001 LPR2-ACFT-IND018 LPR3-ACFT-IND001 LPR3-ACFT-IND002 LPR3-ACFT-IND003 LPR3-ACFT-IND005 LPR4-ACFT-IND023 LPR5-ACFT-IND006
8/25/2009 9/2/2009 8/11/2009 8/11/2009 8/13/2009 8/14/2009 9/17/2009 8/19/2009

N N N N N N N N

0.19 J 0.08 U 0.15 J 0.09 J 0.1 J 0.12 J 0.59 1 
0.008 J 0.004 UJ 0.005 J 0.003 UJ 0.007 J 0.005 J 0.004 UJ 0.003 UJ
0.17 0.25 0.049 J 0.049 J 0.089 J 0.052 J 0.19 0.011 J
0.073 0.093 J 0.01 J 0.003 U 0.031 0.008 J 0.087 J 0.094 J
0.001 U 0.0007 U 0.0008 U 0.0007 U 0.0013 J 0.0006 U 0.0008 U 0.0008 J
0.001 U 0.001 U 0.001 U 0.001 U 0.002 J 0.001 U 0.001 U 0.001 U
0.0045 J 0.0048 J 0.0053 J 0.0052 J 0.0082 J 0.0059 J 0.008 J 0.0003 UJ
0.22 J 0.38 J 0.31 J 0.36 J 0.35 J 0.37 J 0.26 J 0.26 J
0.005 J 0.003 J 0.009 J 0.009 J 0.011 J 0.005 J 0.013 J 0.008 J
0.19 J 0.12 J 0.16 J 0.13 J 0.15 J 0.12 J 0.15 J 0.16 J
0.092 J 0.034 J 0.004 UJ 0.035 J 0.004 UJ 0.051 J 0.042 J 0.032 J
0.005 U 0.0016 UJ 0.004 U 0.003 U 0.004 U 0.003 U 0.0019 UJ 0.0015 UJ
0.0005 U 0.0004 U 0.0006 J 0.0006 J 0.0026 J 0.0003 U 0.0004 U 0.0003 U
8.2 J 5.4 J 5 J 6.3 J 5.7 J 4.8 J 4.5 J 6.1 J
0.55 0.22 0.16 0.16 0.16 0.19 0.17 0.18 

0.029 UJ 0.0068 UJ 0.0011 UJ 0.0015 UJ 0.0049 J 0.0034 J 0.0032 UJ 0.0024 J
0.0028 U 0.0017 UJ 0.0028 J 0.0013 J 0.003 J 0.003 J 0.0038 J 0.0017 J
0.0039 UJ 0.0017 UJ 0.001 UJ 0.00098 UJ 0.0012 J 0.00098 UJ 0.0026 UJ 0.0012 UJ
0.0078 J 0.0032 UJ 0.0032 J 0.0031 J 0.0076 J 0.0033 J 0.0069 J 0.0016 J
0.032 UJ 0.0067 UJ 0.0011 UJ 0.0015 UJ 0.0017 UJ 0.0017 UJ 0.0031 UJ 0.0029 J
0.013 J 0.013 J 0.0056 J 0.0073 J 0.015 J 0.018 J 0.034 J 0.0063 J
0.0053 U 0.0033 UJ 0.0014 J 0.0089 UJ 0.0028 J 0.0051 J 0.0023 UJ 0.0046 UJ
0.0076 J 0.0018 J 0.0013 UJ 0.00065 UJ 0.0045 J 0.006 J 0.011 J 0.001 UJ
0.0012 U 0.002 UJ 0.0008 UJ 0.00084 UJ 0.00069 UJ 0.00098 J 0.0015 J 0.00092 UJ
0.0027 UJ 0.0012 UJ 0.00044 UJ 0.00031 UJ 0.00043 UJ 0.00029 UJ 0.0011 U 0.00057 UJ
0.0024 U 0.00092 UJ 0.00037 UJ 0.00027 UJ 0.00037 UJ 0.00025 UJ 0.00088 J 0.00049 UJ
0.0062 U 0.001 UJ 0.00035 UJ 0.0002 UJ 0.00029 UJ 0.00023 UJ 0.0008 U 0.0003 UJ
0.0013 U 0.00064 UJ 0.00029 UJ 0.00022 UJ 0.00028 UJ 0.0002 UJ 0.00071 U 0.00039 UJ
0.0012 U 0.00061 UJ 0.00026 UJ 0.00019 UJ 0.00025 UJ 0.00018 UJ 0.00074 J 0.00034 UJ
0.00091 U 0.0017 UJ 0.00084 UJ 0.00083 UJ 0.0014 J 0.0027 J 0.0037 J 0.0015 J
0.0059 UJ 0.0011 UJ 0.00047 UJ 0.00032 UJ 0.00039 UJ 0.00035 UJ 0.00078 UJ 0.00035 UJ
0.00085 J 8.4E-05 UJ 0.0011 J 0.00053 J 0.0016 J 0.0013 J 0.0017 J 0.00041 J
0.0045 J 0.0034 J 0.0095 J 0.003 J 0.013 J 0.012 J 0.016 J 0.0037 J
0.0044 UJ 0.0019 UJ 0.00092 UJ 0.0013 UJ 0.0058 J 0.0071 J 0.0014 UJ 0.0009 UJ
0.0063 U 0.0015 UJ 0.0004 UJ 0.00022 UJ 0.0003 UJ 0.00025 UJ 0.00095 UJ 0.00033 UJ
0.037 UJ 0.0016 UJ 0.0035 UJ 0.0032 UJ 0.0018 UJ 0.0019 UJ 0.0018 U 0.0022 UJ
0.0027 UJ 0.0011 UJ 0.00046 UJ 0.00032 UJ 0.00048 UJ 0.00032 UJ 0.0011 UJ 0.00062 UJ
0.0074 J 0.0028 J 0.0089 J 0.0035 J 0.011 J 0.01 J 0.0097 J 0.00082 UJ
0.0026 J 0.0032 J 0.0058 J 0.0029 J 0.009 J 0.0091 J 0.011 J 0.0032 J
0.00075 U 0.00095 UJ 0.00097 UJ 0.00092 UJ 0.00095 UJ 0.00099 UJ 0.00096 UJ 0.00091 UJ
0.00057 J 0.00095 UJ 0.0012 J 0.00079 J 0.0013 J 0.0011 J 0.0015 J 0.00091 UJ
0.0011 0.00057 J 0.0016 0.00061 J 0.002 0.0017 0.0026 0.00069 J
0.0016 0.00065 J 0.0026 0.00097 0.0027 0.0027 0.0032 0.001 
0.00059 J 0.00064 J 0.0011 0.00086 J 0.0015 0.0027 0.0026 0.00085 J
0.00075 U 0.00095 UJ 0.00097 UJ 0.00092 UJ 0.00095 UJ 0.00099 UJ 0.00096 UJ 0.00091 UJ
0.0011 J 0.00048 J 0.0011 J 0.00063 J 0.0015 J 0.0021 J 0.002 J 0.00065 J
0.0013 0.00095 U 0.0014 0.00092 U 0.0019 0.0019 0.0025 0.00077 J
0.0077 0.0027 0.0048 0.0042 0.012 0.0067 0.011 0.0026 
0.0012 0.00067 J 0.00098 0.00059 J 0.0016 0.0027 0.0029 0.00059 J
0.00075 U 0.00095 UJ 0.00097 UJ 0.00092 UJ 0.00095 UJ 0.00099 UJ 0.00096 UJ 0.00091 UJ
0.0015 J 0.00095 UJ 0.00097 UJ 0.00092 UJ 0.0014 J 0.0024 J 0.003 J 0.00091 UJ
0.00075 U 0.00095 U 0.00097 U 0.00092 U 0.0036 0.0046 0.0051 0.0025 
0.006 0.0026 0.0066 0.0043 0.012 0.0079 0.011 0.0024 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

Northern pike-Fillet 
(with skin)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

EL-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR6 LPR2 LPR3 LPR3 LPR3 LPR3 LPR4 LPR5

LPR6-ELFT-IND001 LPR2-ACFT-IND018 LPR3-ACFT-IND001 LPR3-ACFT-IND002 LPR3-ACFT-IND003 LPR3-ACFT-IND005 LPR4-ACFT-IND023 LPR5-ACFT-IND006
8/25/2009 9/2/2009 8/11/2009 8/11/2009 8/13/2009 8/14/2009 9/17/2009 8/19/2009

N N N N N N N N

0.0028 0.0027 0.0029 0.0056 0.0027 0.013 0.0079 0.0019 
0.00075 U 0.00095 UJ 0.00097 UJ 0.00092 UJ 0.00095 UJ 0.00099 UJ 0.00096 UJ 0.00091 UJ
0.00075 UJ 0.00095 UJ 0.00097 UJ 0.00092 UJ 0.00095 UJ 0.00099 UJ 0.00096 UJ 0.00091 UJ
0.0049 0.0022 0.0044 0.0031 0.0074 0.0064 0.0093 0.0024 
0.00053 J 0.00095 U 0.00097 U 0.00092 U 0.00095 U 0.00099 U 0.00096 U 0.00091 U

1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
7 UJ 16 UJ  R  R 13 UJ 16 UJ 15 UJ 15 UJ
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
7 U 16 U 14 U 14 U 13 U 16 U 15 U 15 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
3.5 U 8 UJ 6.9 U 7.1 U 6.7 U 7.8 U 7.4 UJ 7.7 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
 R 8 UJ 6.9 UJ 7.1 UJ 6.7 UJ 7.8 UJ 7.4 UJ 7.7 UJ
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

Northern pike-Fillet 
(with skin)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

EL-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR6 LPR2 LPR3 LPR3 LPR3 LPR3 LPR4 LPR5

LPR6-ELFT-IND001 LPR2-ACFT-IND018 LPR3-ACFT-IND001 LPR3-ACFT-IND002 LPR3-ACFT-IND003 LPR3-ACFT-IND005 LPR4-ACFT-IND023 LPR5-ACFT-IND006
8/25/2009 9/2/2009 8/11/2009 8/11/2009 8/13/2009 8/14/2009 9/17/2009 8/19/2009

N N N N N N N N

1.7 U 4 UJ 3.4 UJ 3.5 UJ 3.4 UJ 3.9 UJ 3.7 UJ 3.8 UJ
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
7 U 16 UJ 14 UJ 14 UJ 13 UJ 16 UJ 15 UJ 15 UJ
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U
1.7 U 4 U 3.4 U 3.5 U 3.4 U 3.9 U 3.7 U 3.8 U

2E-05 7.1E-06 J 9.7E-06 7E-06 2.2E-05 1.3E-05 3E-05 J 3.4E-05 
1.6E-05 6.4E-06 J 4.9E-06 J 4.1E-06 J 1.3E-05 J 1E-05 J 2E-05 J 1.7E-05 J
        
        
0.00051 5.9E-05 0.00016 0.00015 0.00024 0.00035 0.00042 0.00028 
0.00033 0.00024 0.00038 0.00048 J 0.00047 0.0017 0.0012 0.00011 
6.6E-05 1.3E-05 2.8E-05 3.4E-05 5.4E-05 7.5E-05 9.7E-05 1.8E-05 
0.0052 0.0078 0.0077 0.014 J 0.0064 0.043 J 0.02 J 0.0058 
1.7E-06 U 2.1E-06 U 3.7E-06 U 1.9E-06 U 4E-06 U 4.9E-06 U 3.2E-06 U 2.6E-06 U
0.00099 0.0011 0.0012 0.0017 0.0011 0.0056 0.0029 0.0007 
0.00045 3.5E-05 9.2E-05 1.9E-06 U 5.8E-05 0.00022 0.00033 4.8E-05 
        
1.5E-06 UJ 3.2E-06 UJ 5.8E-06 UJ 2.5E-06 UJ 5.8E-06 UJ 4.2E-06 UJ 7E-06 UJ 2.4E-06 UJ
0.011 J 0.012 J 0.016 J 0.029 J 0.018 J 0.075 J 0.038 J 0.012 J
1.9E-05 3E-05 4E-05 5.8E-05 3.7E-05 0.00018 9E-05 9.7E-06 ZJ
1.6E-06 U 2E-06 U 3.6E-06 U 1.8E-06 U 3.9E-06 U 4.8E-06 U 3.2E-06 U 2.5E-06 U
        
0.00039 0.00057 0.00056 0.00097 0.00048 0.003 0.0015 0.0004 
1.7E-06 U 0.00025 3.1E-06 U 1.6E-06 U 3.4E-06 U 4.2E-06 U 3E-06 U 2.2E-06 U
        
0.00055 0.00056 0.00068 0.00097 0.00064 0.0038 0.0019 0.00034 
0.016 J 0.023 J 0.022 J 0.038 J 0.018 J 0.12 J 0.056 J 0.014 J
        
6.2E-06 J 1.2E-05 U 6.7E-06 J 5.5E-06 U 9.7E-06 J 8.7E-06 J 1.5E-05 J 6E-06 U
7.9E-05 0.00012 0.00012 0.00019 J 9.9E-05 0.00062 0.00033 2.5E-05 
1.9E-05 2.6E-05 3.3E-05 5E-05 J 3E-05 0.00017 9E-05 7.3E-06 ZJ
0.00013 9.1E-05 0.00022 0.00025 J 0.0002 0.00082 0.00028 0.00013 
0.00033 0.00044 0.00045 0.00072 J 0.00036 0.0025 0.0011 0.00028 
        
        
3.6E-05 5E-05 4.3E-05 ZJ 7.2E-05 J 4.7E-05 0.00023 0.00014 2.7E-05 
1.8E-06 U 2.1E-06 U 4.4E-06 U 2.4E-06 U 4.9E-06 U 5.6E-06 U 3.5E-06 U 3.4E-06 U
0.002 0.0026 0.0026 0.0055 0.0027 0.016 J 0.0077 0.0017 
0.019 0.03 J 0.029 J 0.058 J 0.026 J 0.16 J 0.079 J 0.013 
        
0.00093 0.0011 0.0013 0.0024 0.0012 0.0062 0.0031 0.00066 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

Northern pike-Fillet 
(with skin)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

EL-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR6 LPR2 LPR3 LPR3 LPR3 LPR3 LPR4 LPR5

LPR6-ELFT-IND001 LPR2-ACFT-IND018 LPR3-ACFT-IND001 LPR3-ACFT-IND002 LPR3-ACFT-IND003 LPR3-ACFT-IND005 LPR4-ACFT-IND023 LPR5-ACFT-IND006
8/25/2009 9/2/2009 8/11/2009 8/11/2009 8/13/2009 8/14/2009 9/17/2009 8/19/2009

N N N N N N N N

0.00013 3.1E-05 5.8E-05 0.00012 9E-05 0.0002 0.00013 0.00011 
0.0033 0.0016 0.0021 0.0048 0.0034 0.0093 J 0.0061 0.0023 
0.00042 0.00048 0.00061 0.0011 0.00055 0.0034 0.002 0.0002 
0.0007 0.00013 0.00039 0.00091 J 0.00064 0.0015 0.00093 0.00057 
0.0054 0.0041 0.0055 0.0085 0.0067 0.025 J 0.017 J 0.0028 
0.0015 0.00044 0.00075 0.0017 0.0014 0.0035 0.0027 0.0004 
0.0009 0.0012 0.0011 0.0018 0.00082 0.0058 0.0029 0.00058 
        
0.00037 0.00047 0.00054 0.00088 0.00048 0.0027 0.0014 0.00022 
2.7E-06 U 9.8E-06 U 9E-06 U 4.3E-06 U 9.1E-06 U 6E-06 U 1.8E-05 U 4.7E-06 U
        
0.0028 0.0047 0.0046 0.0099 J 0.0047 0.024 J 0.013 J 0.0015 
2.3E-06 U 2E-06 U 3.6E-06 U 1.8E-06 U 3.9E-06 U 3E-06 U 4.1E-06 U 2.5E-06 U
2.1E-06 U 3.2E-05 3.1E-06 U 1.6E-06 U 3.3E-06 U 2.6E-06 U 4.2E-06 U 2.2E-06 U
0.00076 0.00078 0.00085 0.0014 0.001 0.0039 0.0022 0.00037 
1.6E-06 U 1.2E-06 U 2.1E-06 U 1.4E-06 U 2.4E-06 U 1.4E-05 2.6E-06 U 1.7E-06 U
0.0036 0.0054 0.0056 0.011 J 0.005 0.032 J 0.017 J 0.0017 
0.012 0.013 0.015 0.029 J 0.018 J 0.072 J 0.038 J 0.007 
9.1E-05 0.00011 0.00015 0.00025 J 0.00014 0.0008 0.00044 3.2E-05 
        
6.9E-05 3.4E-06 UJ 3.8E-05 J 7.2E-06 J 5.8E-05 J 2.1E-05 J 0.00013 J 1.3E-05 J
7.8E-05 4.8E-05 5.8E-05 8.9E-05 J 8.5E-05 0.00032 0.00016 1.8E-05 ZJ
        
4.2E-05 2.5E-05 4.9E-05 6.5E-05 J 6.6E-05 0.00025 0.00014 1.3E-05 
0.027 J 0.051 J 0.046 J 0.094 J 0.041 J 0.28 J 0.14 J 0.015 
0.00055 0.00098 0.001 0.0016 0.00088 0.0052 0.0029 0.00017 
0.00014 0.00025 0.00028 0.00041 J 0.00025 0.0016 0.00084 3.1E-05 
0.0022 0.0035 0.0032 0.0061 0.0025 0.019 J 0.0088 0.0015 
        
0.0017 0.0027 0.0025 0.0049 0.0022 0.014 J 0.0069 0.0011 
6.8E-06 U 3.6E-06 U 0.00019 0.0004 0.00022 0.0011 8.8E-06 U 4.9E-05 
0.00056 0.00037 J 0.00045 0.00049 0.00084 0.0013 0.0025 J 0.00068 
1.8E-06 U 1.4E-06 U 2.5E-06 U 1.3E-06 U 2.7E-06 U 2.1E-06 U 2.8E-06 U 1.8E-06 U
1.5E-06 U 1.2E-06 U 2.5E-06 U 1.3E-06 U 2.7E-06 U 2.1E-06 U 2.5E-06 U 1.8E-06 U
9.1E-05 ZJ 0.00011 0.0001 ZJ 0.00015 J 0.00011 0.00059 0.00027 ZJ 4E-05 
        
0.00089 0.0015 0.0013 0.0028 0.0014 0.0067 0.0034 0.00055 
1.3E-05 1.7E-05 2.2E-05 3E-05 J 2.7E-06 U 9.9E-05 5.5E-05 1.8E-06 U
        
0.00093 0.0014 0.0013 0.0025 J 0.001 0.0079 J 0.0037 0.00057 
        
9.9E-06 U 5.3E-06 UJ 2.1E-05 U 1.5E-05 U 1.7E-05 U 2E-05 U 1.3E-05 UJ 6.8E-06 U
0.00099 0.00051 J 0.00058 0.00061 0.001 0.0015 0.0031 J 0.0011 
0.0053 0.011 J 0.01 J 0.023 J 0.0085 J 0.063 J 0.032 J 0.0025 
0.0013 0.0023 0.0024 0.0046 0.0021 0.014 0.0073 0.00074 
0.0008 0.0015 0.0016 0.0034 J 0.0014 0.0095 J 0.0049 0.00038 
        
0.0031 0.0058 0.0058 0.011 J 0.0072 0.031 J 0.016 J 0.0018 
0.00024 0.00037 0.00044 0.00085 J 0.00042 0.0028 0.0013 0.00013 
0.00052 0.00031 0.00042 0.00083 J 0.0006 0.0021 0.0014 0.00021 
0.0021 0.0032 0.0043 0.009 J 0.0045 0.024 J 0.012 J 0.0014 
0.0013 0.0015 0.002 0.0039 J 0.0016 0.012 J 0.0072 0.00048 
0.0016 0.0014 0.0019 0.003 0.0021 0.0097 J 0.0059 0.00059 
0.0017 0.0012 J 0.0015 0.0016 0.0027 0.0046 0.0074 J 0.002 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

Northern pike-Fillet 
(with skin)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

EL-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR6 LPR2 LPR3 LPR3 LPR3 LPR3 LPR4 LPR5

LPR6-ELFT-IND001 LPR2-ACFT-IND018 LPR3-ACFT-IND001 LPR3-ACFT-IND002 LPR3-ACFT-IND003 LPR3-ACFT-IND005 LPR4-ACFT-IND023 LPR5-ACFT-IND006
8/25/2009 9/2/2009 8/11/2009 8/11/2009 8/13/2009 8/14/2009 9/17/2009 8/19/2009

N N N N N N N N

0.017 J 0.035 J 0.032 J 0.07 J 0.027 J 0.2 J 0.1 J 0.0075 
4.7E-05 7.6E-05 9.7E-05 0.00016 J 8.5E-05 0.00048 0.00021 3E-05 
4.4E-05 6.5E-05 0.00016 0.00018 J 0.00013 0.00062 0.00018 3.4E-05 
0.0033 0.0064 0.0063 0.012 J 0.0057 0.039 J 0.02 J 0.0016 
3.5E-05 4.4E-05 5.3E-05 ZJ 9E-05 J 4.8E-05 0.00033 0.00013 1.2E-05 
4.4E-06 U 5.3E-06 U 0.00086 0.0011 0.00075 0.0038 8.6E-06 U 0.0003 
1.8E-06 U 2.5E-06 U 2.6E-06 U 1.5E-06 U 3.1E-06 U 2.3E-06 U 3.4E-06 U 1.8E-06 U
0.0086 J 0.013 J 0.016 J 0.03 J 0.015 J 0.1 J 0.045 J 0.0046 
3.2E-05 4.4E-05 ZJ 5.6E-05 7.4E-05 J 3.7E-05 0.00029 0.00014 7.4E-06 
0.00021 0.00036 0.00034 0.00076 J 0.00028 0.0023 0.0011 8E-05 
0.00028 0.00011 J 0.00016 0.00013 0.00031 0.00028 0.00072 J 0.00029 
0.0011 0.0021 0.002 0.0046 0.0017 0.013 J 0.0068 0.00052 
0.00022 0.00038 0.00042 0.00092 J 0.00036 0.0023 0.0012 0.00011 
3E-06 U 3.5E-06 U 9.3E-06 U 6.3E-06 U 1.1E-05 U 1.4E-05 U 6E-06 U 3.6E-06 U
        
0.0023 0.0042 0.0043 0.0087 J 0.0032 0.028 J 0.013 J 0.00088 
0.00077 0.0014 0.0015 0.0029 J 0.0011 0.0091 J 0.0046 0.00035 
0.0017 0.0025 0.0024 0.0063 0.0019 0.015 J 0.0082 J 0.00053 
9.9E-05 0.00017 0.00016 0.00037 J 0.00013 0.0011 0.00062 3.9E-05 
0.0035 0.0051 0.0052 0.013 0.0042 0.03 J 0.016 J 0.0013 
        
6.1E-07 U 1.3E-06 U 2.4E-06 U 1E-06 U 2.2E-06 U 2.3E-06 1.6E-06 U 1.1E-06 U
0.0062 0.0044 0.011 0.0069 0.0098 0.029 J 0.023 J 0.004 
0.0002 0.00026 0.00029 0.00055 J 0.00033 0.0011 0.00072 0.0001 
0.00042 0.00056 0.00064 0.0013 J 0.00052 0.004 0.0021 0.00017 
0.00093 0.00098 0.0013 0.0021 0.00095 0.0076 0.004 0.00042 
0.0027 0.0037 0.0036 0.0089 J 0.0027 0.021 J 0.012 J 0.00097 
1.8E-06 U 2.1E-06 U 3.6E-06 U 7.8E-06 3.3E-06 U 2.7E-05 1.1E-05 1.6E-06 U
0.00014 0.00024 0.00023 0.00047 J 0.00019 0.0014 0.00071 6.5E-05 
0.0014 0.0019 0.0018 0.0033 J 0.0014 0.0096 J 0.0048 0.00066 
0.00016 0.0002 0.00023 0.00039 J 0.00016 0.0013 0.00058 6.3E-05 
0.00052 0.00064 0.0007 0.0011 J 0.00054 0.0037 0.0017 0.00027 
0.0011 0.00014 0.00049 0.00032 0.0006 0.00067 0.00098 0.00046 
0.0011 0.00062 0.0015 0.00098 0.0016 0.004 0.0036 0.0007 
5.3E-06 4.7E-06 U 7.8E-06 U 5.4E-06 7.4E-06 1.8E-05 1.5E-05 5.1E-06 U
2.7E-05 1.7E-05 J 3.7E-05 3.5E-05 6.2E-05 9.9E-05 2.1E-06 UJ 4.4E-05 
0.00051 4.3E-05 0.00012 5.7E-05 0.00015 0.00019 0.00033 9.6E-05 
0.001 0.00024 0.00062 0.00031 0.0006 0.0012 0.0017 0.00029 
0.00025 8.4E-05 J 8.5E-05 9.8E-05 0.00017 0.00017 0.00042 J 0.00025 
        
        
2.8E-06 1.6E-06 UJ 2.8E-06 U 1.3E-06 U 4.9E-06 4E-06 1.9E-06 UJ 3.1E-06 ZJ
        
0.0033 0.00039 0.0011 0.00049 0.0011 0.0016 0.0032 0.00073 
0.001 0.00044 J 0.00051 0.00057 0.00085 0.0011 0.0025 J 0.001 
        
3.9E-05 2.7E-05 6.7E-05 5.7E-05 7.1E-05 0.00021 0.00014 ZJ 2.7E-05 
2.6E-06 U 4.3E-06 U 8E-06 U 1E-05 U 1.3E-05 U 8.6E-06 U 4.5E-06 U 5.2E-06 U
2.2E-06 U 3.7E-06 U 6.8E-06 U 8.5E-06 U 1.1E-05 U 7.4E-06 U 4E-06 U 4.5E-06 U
0.00024 5.9E-06 UJ 1.1E-05 U 1.4E-05 U 1.7E-05 U 1.2E-05 U 6.3E-06 UJ 7.2E-06 U
1.3E-05 4.6E-06 U 8.3E-06 U 1.6E-05 1.3E-05 U 4.9E-05 4.8E-06 U 5.4E-06 U
2.6E-06 U 4.2E-06 U 7.9E-06 U 9.8E-06 U 1.3E-05 U 8.5E-06 U 4.5E-06 U 5.2E-06 U
0.00028 0.00021 J 0.00024 J 0.00018 J 0.00048 J 0.00039 J 0.001 J 0.00038 J
0.0026 0.0014 J 0.0021 0.0024 J 0.0028 0.0058 0.0065 J 0.0017 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

Northern pike-Fillet 
(with skin)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

EL-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR6 LPR2 LPR3 LPR3 LPR3 LPR3 LPR4 LPR5

LPR6-ELFT-IND001 LPR2-ACFT-IND018 LPR3-ACFT-IND001 LPR3-ACFT-IND002 LPR3-ACFT-IND003 LPR3-ACFT-IND005 LPR4-ACFT-IND023 LPR5-ACFT-IND006
8/25/2009 9/2/2009 8/11/2009 8/11/2009 8/13/2009 8/14/2009 9/17/2009 8/19/2009

N N N N N N N N

0.00016 0.0001 J 0.00014 0.00015 J 0.00019 0.00034 0.00049 J 0.00019 
0.0025 0.0018 J 0.0027 0.0037 J 0.0035 0.0093 J 0.0076 J 0.0019 
0.00026 0.00017 J 0.00049 0.0005 J 0.00057 0.0015 0.00093 J 0.00021 
0.012 0.014 J 0.021 0.032 J 0.024 J 0.097 J 0.056 J 0.0078 
0.00066 0.00046 J 0.00095 0.0013 J 0.0016 0.0032 0.0025 J 0.00051 
0.00025 0.00012 J 0.00018 0.0002 J 0.00036 0.00053 0.00062 J 0.00018 
        
0.00099 0.00068 J 0.0013 0.0015 J 0.0017 0.0038 0.0032 J 0.00084 
0.0088 0.0092 J 0.015 0.019 J 0.016 J 0.058 J 0.032 J 0.006 
3E-06 U 1.1E-05 U 9.3E-06 U 4.4E-06 U 9.3E-06 U 6.2E-06 U 6.8E-06 J 3.6E-06 J
0.0015 0.00035 J 0.00063 0.00068 J 0.0012 0.0015 0.0024 J 0.00055 
0.0017 0.00019 J 0.00026 0.00027 0.00055 0.00063 0.0013 J 0.00076 
0.0097 J 0.01 J 0.017 J 0.023 J 0.02 J 0.062 J 0.04 J 0.0054 
        
6.3E-05 5.3E-05 8.9E-05 9.4E-05 0.0002 0.00017 0.00037 5.1E-05 
8.5E-05 6E-06 UJ 1.2E-05 U 8.9E-06 U 1.1E-05 U 1.5E-05 U 1E-05 UJ 6.2E-06 U
0.0019 0.00067 J 0.0016 0.0013 0.0017 0.0037 0.0039 J 0.00079 
6.5E-05 1.7E-05 J 4.7E-05 2.6E-05 J 3.6E-05 0.00012 0.00011 J 7.7E-06 
3.3E-05 3.3E-05 J 6.6E-05 8.3E-05 J 5.8E-05 0.00025 0.00014 J 1.9E-05 
0.00097 0.0011 J 0.0018 0.0025 J 0.0019 0.0073 0.0041 J 0.00067 
8.2E-05 4.4E-05 J 6.3E-05 J 5E-05 0.00012 0.00015 0.00026 8.6E-05 
0.0014 0.0018 J 0.0023 0.0031 J 0.0022 0.0095 J 0.0057 J 0.0012 
0.012 0.0062 J 0.009 0.01 1E-05 U 1.4E-05 U 0.023 J 0.004 
        
0.00052 0.00057 J 0.00086 0.0011 J 0.00077 0.0035 0.002 J 0.00032 
0.0044 0.0058 J 0.0091 J 0.012 J 0.0087 J 0.037 J 0.019 J 0.0037 
        
0.0086 J 0.0097 J 0.014 J 0.018 J 0.013 J 0.06 J 0.032 J 0.0061 
0.00024 5E-06 UJ 5.3E-05 4.7E-05 J 4.8E-05 0.00015 8.7E-06 UJ 2.3E-05 
0.00014 0.00013 J 0.00019 0.00024 J 0.00019 0.00083 0.00057 J 5.8E-05 
        
9.2E-06 J 1E-05 U 8.8E-06 U 2.3E-06 J 6.1E-06 J 4.1E-06 J 1.1E-05 J 8.8E-06 J
        
        
0.00017 8.1E-05 J 0.00015 0.00015 J 0.00012 0.0006 0.00047 J 3.6E-05 
4.1E-05 6.1E-05 J 0.00021 0.00022 0.00023 0.00046 0.00019 J 6.5E-05 
        
        
        
0.00036 7.5E-06 UJ 5.5E-05 2.4E-05 4.7E-05 8.4E-05 0.00019 J 2.2E-05 
3.6E-06 U 6.2E-06 UJ 1.3E-05 U 9.6E-06 U 1.2E-05 U 1.6E-05 U 1E-05 UJ 6.7E-06 U
0.00011 6.6E-05 J 5.6E-05 ZJ 0.00011 J 7E-05 0.00026 0.00028 J 7E-05 
0.00024 0.00011 J 0.00021 0.00016 0.00038 0.00042 0.00077 0.00027 
3.4E-06 U 5.9E-06 UJ 1.2E-05 U 9.1E-06 U 1.1E-05 U 1.6E-05 U 1E-05 UJ 6.4E-06 U
3.8E-05 2.4E-05 J 4.2E-05 4.7E-05 4.2E-05 0.00018 9E-05 J 1.5E-05 ZJ
0.00098 0.00025 0.0004 0.00096 0.00073 0.0011 0.0012 0.001 
0.00046 0.00024 0.00046 0.00089 J 0.00057 0.002 0.0011 0.00037 
0.0019 0.00045 0.00069 0.0014 J 0.0013 0.0022 0.0024 0.0011 
0.0026 0.004 0.0037 0.0069 0.0034 0.02 J 0.01 0.0024 
0.0083 0.0072 0.0089 0.016 0.011 0.04 0.023 0.0075 
        
2.8E-06 U 3.6E-06 U 7.1E-06 U 3.6E-06 U 7.6E-06 U 9.5E-06 U 4.7E-06 U 4.9E-06 U
5.6E-05 5.2E-05 8.6E-05 0.0001 J 0.00011 0.00025 0.0002 4.4E-05 
1.9E-05 J 9.1E-06 J 1.1E-05 J 9.5E-06 J 2.3E-05 J 2E-05 J 4.3E-05 J 1.9E-05 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

Northern pike-Fillet 
(with skin)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

EL-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR6 LPR2 LPR3 LPR3 LPR3 LPR3 LPR4 LPR5

LPR6-ELFT-IND001 LPR2-ACFT-IND018 LPR3-ACFT-IND001 LPR3-ACFT-IND002 LPR3-ACFT-IND003 LPR3-ACFT-IND005 LPR4-ACFT-IND023 LPR5-ACFT-IND006
8/25/2009 9/2/2009 8/11/2009 8/11/2009 8/13/2009 8/14/2009 9/17/2009 8/19/2009

N N N N N N N N

0.016 0.019 0.023 0.038 J 0.024 J 0.11 J 0.056 J 0.01 
0.002 0.0015 0.0021 0.0032 0.0024 0.0087 J 0.0068 0.0012 
0.0029 0.0025 0.0036 0.0056 0.0038 0.018 J 0.011 J 0.0018 
0.00086 0.0013 0.0019 0.0026 0.0018 0.0087 0.0052 0.0003 
0.00018 9.8E-05 0.0002 0.00022 J 0.00026 0.00078 0.00058 7.8E-05 
0.0071 0.0046 0.0081 J 0.011 J 0.0099 J 0.027 J 0.017 J 0.0034 
8.7E-05 3.7E-05 7E-05 0.00012 0.00014 0.00022 0.0002 2.3E-05 
        
2.3E-06 U 1.3E-05 4.6E-06 U 4.4E-05 5E-06 U 0.00013 8.3E-05 3.2E-06 U
0.0089 J 0.013 J 0.013 J 0.023 J 0.012 J 0.071 J 0.035 J 0.006 
0.00064 0.00071 0.00076 J 0.0011 J 0.00047 J 0.0034 J 0.0015 0.00027 J
0.33 0.409 0.472 0.824 0.46 2.35 1.29 0.206 
0.304 0.372 0.437 0.761 0.431 2.15 1.19 0.184 
0.177 0.261 0.284 0.51 0.267 1.52 0.783 0.114 
4.41E-06 6.12E-06 5.38E-06 9.11E-06 5.59E-06 2.9E-05 1.68E-05 3.39E-06 

2.3E-05 7.1E-06 J 9.7E-06 7E-06 2.7E-05 1.9E-05 3E-05 J 3.7E-05 ZJ
0.00075 J 0.00041 J 0.0006 J 0.00042 J 0.0011 J 0.001 J 0.0023 J 0.00081 J
0.018 0.0086 J 0.018 0.013 0.02 0.046 J 0.049 ZJ 0.012 
0.072 J 0.065 J 0.1 ZJ 0.14 J 0.1 J 0.37 J 0.25 J 0.043 ZJ
0.088 J 0.1 J 0.12 ZJ 0.2 J 0.12 J 0.56 J 0.3 J 0.069 ZJ
0.088 ZJ 0.13 J 0.13 ZJ 0.25 J 0.12 J 0.7 J 0.36 ZJ 0.052 ZJ
0.047 J 0.085 ZJ 0.087 ZJ 0.18 J 0.079 J 0.53 J 0.26 J 0.023 
0.013 0.019 0.02 0.045 J 0.015 0.12 J 0.062 J 0.0048 
0.0021 0.0027 0.0028 0.0048 J 0.002 0.015 J 0.0071 0.001 

0.0038 U 0.0071 UJ 0.0073 U 0.0073 U 0.0067 UJ 0.0074 UJ 0.0068 UJ 0.0073 UJ
0.0038 U 0.0071 UJ 0.0073 U 0.0073 U 0.0067 UJ 0.0074 UJ 0.0068 UJ 0.0073 UJ
0.0038 U 0.0071 UJ 0.0073 U 0.0073 U 0.0067 UJ 0.0074 UJ 0.0068 UJ 0.0073 UJ
0.0038 U 0.0071 UJ 0.0073 U 0.0073 U 0.039 J 0.0074 UJ 0.11 J 0.036 J
0.0038 U 0.0071 UJ 0.0073 U 0.0073 U 0.0067 UJ 0.0074 UJ 0.0068 UJ 0.0073 UJ
0.22 0.27 J 0.3 0.73 0.31 J 1.7 J 1 J 0.26 J
0.1 0.2 J 0.18 0.61 0.15 J 1.4 J 0.69 J 0.083 J
0.0038 U 0.0071 UJ 0.0073 U 0.0073 U 0.0067 UJ 0.0074 UJ 0.0068 UJ 0.0073 UJ
0.0038 U 0.0071 UJ 0.0073 U 0.0073 U 0.0067 UJ 0.0074 UJ 0.0068 UJ 0.0073 UJ

6.3E-07 U 3.6E-07 U 8.4E-07 J 8.8E-07 J 7.7E-07 J 1.4E-06 J 1.5E-06 J 3.3E-07 U
3.6E-07 U 2.5E-07 J 3.9E-07 J 2.5E-07 ZJ 4.6E-07 J 1.1E-06 J 7.2E-07 J 1.4E-07 U
5.7E-07 U 3.2E-07 U 1.6E-07 U 2.7E-07 U 2.1E-07 U 2.5E-07 U 4.4E-07 U 2.4E-07 U
4E-07 U 2.7E-07 U 1.7E-07 U 2.8E-07 U 2.1E-07 U 4.2E-07 J 3.6E-07 U 2.2E-07 U
3E-07 U 1.4E-07 U 5.8E-07 J 6.1E-07 ZJ 7.4E-07 J 2.6E-06 J 1.8E-06 J 1.2E-07 U
4E-07 U 2.4E-07 U 4.7E-07 J 6.6E-07 ZJ 5.5E-07 J 2.2E-06 J 1.3E-06 J 2.2E-07 U
2.8E-07 U 1.4E-07 U 2.1E-07 J 3.3E-07 ZJ 2.8E-07 J 8.2E-07 ZJ 7.8E-07 J 1E-07 U
5.2E-07 U 2.9E-07 U 3.5E-07 J 3.4E-07 U 3.9E-07 J 6.1E-07 J 4.3E-07 U 2.5E-07 U
4.3E-07 U 2.1E-07 U 1.4E-07 U 2.5E-07 U 1.7E-07 U 1.9E-07 U 3.3E-07 U 1.7E-07 U
2.8E-07 U 1.6E-07 U 1E-07 U 1.7E-07 U 1.4E-07 U 2.1E-07 ZJ 2.9E-07 U 1.3E-07 U
4.3E-07 U 3E-07 U 4.8E-07 ZJ 7.7E-07 ZJ 6.6E-07 ZJ 2E-06 ZJ 1.2E-06 J 2.5E-07 U
3E-07 U 1.4E-07 U 1E-07 U 1.7E-07 U 1.1E-07 U 5.5E-07 J 2.3E-07 U 1.2E-07 U
4.4E-07 ZJ 1.3E-06 J 1.4E-06 J 1.7E-06 J 1.3E-06 J 6.8E-06 3.7E-06 J 3E-07 ZJ
7.6E-06 2.6E-05 3.2E-05 5E-05 J 3.6E-05 0.00016 8.6E-05 3.7E-06 
1.1E-06 1.3E-07 U 1.9E-07 J 1.2E-07 U 1.8E-07 ZJ 2.3E-07 J 5.8E-07 J 1.2E-07 U
3.6E-06 ZJ 5.6E-07 U 3.9E-07 U 6.6E-07 U 4.5E-07 U 4.6E-07 U 1.9E-06 J 5.4E-07 U
8.3E-07 U 4E-07 U 9.1E-07 J 8E-07 J 3E-07 ZJ 3.5E-07 U 6.5E-07 U 4.6E-07 J
7.84E-06 2.64E-05 3.31E-05 5.15E-05 3.73E-05 0.000165 8.88E-05 3.79E-06 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Northern pike-Fillet 
(with skin)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

EL-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR6 LPR2 LPR3 LPR3 LPR3 LPR3 LPR4 LPR5

LPR6-ELFT-IND001 LPR2-ACFT-IND018 LPR3-ACFT-IND001 LPR3-ACFT-IND002 LPR3-ACFT-IND003 LPR3-ACFT-IND005 LPR4-ACFT-IND023 LPR5-ACFT-IND006
8/25/2009 9/2/2009 8/11/2009 8/11/2009 8/13/2009 8/14/2009 9/17/2009 8/19/2009

N N N N N N N N

6.3E-07 U 3.6E-07 U 1.2E-06 ZJ 1.3E-06 7.7E-07 1.4E-06 1.5E-06 3.3E-07 U
9E-07 2.5E-07 7.7E-07 2.5E-07 ZJ 6.7E-07 ZJ 1.1E-06 7.2E-07 1.8E-07 U
4.3E-07 U 2.6E-07 U 8.2E-07 J 1.1E-06 ZJ 1.4E-06 ZJ 5.7E-06 J 1.3E-06 2.3E-07 U
3.2E-07 U 1.5E-07 U 7.9E-07 9.3E-07 ZJ 1E-06 3.9E-06 ZJ 2.6E-06 1.2E-07 U
4.3E-07 U 3E-07 U 4.8E-07 ZJ 7.7E-07 ZJ 6.6E-07 ZJ 2.5E-06 ZJ 1.2E-06 2.5E-07 U
4.4E-07 ZJ 1.3E-06 1.4E-06 1.7E-06 1.3E-06 7.6E-06 ZJ 3.7E-06 3E-07 ZJ
7.6E-06 2.6E-05 3.2E-05 5E-05 J 3.6E-05 0.00016 8.6E-05 3.7E-06 
1.1E-06 1.3E-07 U 9.3E-07 6.4E-07 1.1E-06 ZJ 4.6E-06 ZJ 1E-06 4.7E-07 ZJ
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR5 LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR5-ACFT-IND024 LPR6-ACFT-IND008 LPR6-ACFT-IND009 LPR6-ACFT-IND010 LPR6-ACFT-IND013 LPR6-ACFT-IND016 LPR7-ACFT-IND014 LPR7-ACFT-IND017
9/18/2009 8/25/2009 8/25/2009 8/26/2009 8/27/2009 8/29/2009 8/27/2009 8/29/2009

N N N N N N N N

0.00099 UJ 0.00098 UJ 0.00018 J 0.00066 J 0.00098 UJ 0.0003 J 0.0066 J 0.00042 J
0.00043 J 0.00098 UJ 0.001 UJ 0.00055 J 0.00098 UJ 0.00099 UJ 0.013 J 0.00025 J
0.00099 U 0.00098 UJ 0.001 U 0.00098 U 0.00098 U 0.00099 U 0.001 U 0.001 U
0.00031 J 0.00098 UJ 0.00078 J 0.00068 J 0.00054 J 0.0014 J 0.00081 J 0.0016 J

0.013 0.0026 UJ 0.0021 UJ 0.002 UJ 0.0022 J 0.0041 J 0.0046 J 0.008 J
0.011 J 0.0028 UJ 0.0028 UJ 0.0023 UJ 0.0018 UJ 0.0026 J 0.0022 UJ 0.0056 J
0.0027 UJ 0.0012 UJ 0.0015 J 0.0012 UJ 0.0016 UJ 0.00029 UJ 0.0015 UJ 0.0013 J
0.14 0.0062 J 0.0048 J 0.008 J 0.017 J 0.03 J 0.034 J 0.056 J
0.35 0.021 J 0.014 J 0.037 J 0.041 J 0.054 J 0.067 J 0.097 J
0.015 J 0.0012 UJ 0.0014 UJ 0.0012 UJ 0.0029 J 0.0024 J 0.0021 J 0.0061 J
6.2E-05 U 0.0001 UJ 6.2E-05 UJ 8.1E-05 UJ 3.5E-05 J 0.00019 J 5.8E-05 J 0.00012 J
0.00011 U 0.00024 UJ 0.00023 UJ 0.00036 UJ 0.00015 UJ 2.2E-05 UJ 0.00023 UJ 1.8E-05 UJ
0.00011 U 0.00034 UJ 0.00033 UJ 0.00052 UJ 0.00022 UJ 3.9E-05 UJ 0.00033 UJ 2.6E-05 UJ
0.1 0.0044 J 0.0058 J 0.0078 J 0.017 J 0.032 J 0.026 J 0.061 J
0.055 J 0.0018 J 0.0027 J 0.0052 J 0.0072 J 0.0093 J 0.01 J 0.017 J
0.0001 U 0.00032 UJ 0.00031 UJ 0.00048 UJ 0.0002 UJ 3.5E-05 UJ 0.00031 UJ 2.3E-05 UJ
0.026 0.0017 J 0.0032 J 0.0017 J 0.0052 J 0.012 J 0.0079 J 0.013 J
0.0018 U 0.0012 UJ 0.0015 UJ 0.0013 UJ 0.001 UJ 0.00037 UJ 0.0016 UJ 0.00044 UJ
0.0042 U 0.0015 UJ 0.00073 UJ 0.0015 UJ 0.0012 UJ 0.00033 UJ 0.0028 UJ 0.00063 UJ
0.00014 U 3.7E-05 UJ 7E-05 UJ 7.6E-05 UJ 8.9E-05 UJ 0.00029 J 8.8E-05 UJ 0.00024 J
0.00037 UJ 0.00017 UJ 6.4E-05 UJ 0.00044 UJ 0.00041 UJ 0.00012 J 0.00089 UJ 0.00014 UJ
0.00012 U 0.00042 UJ 0.0013 UJ 0.00033 UJ 0.00013 UJ 0.00011 J 0.00028 UJ 7.4E-05 UJ
0.00057 U 0.0015 UJ 0.0011 UJ 0.00089 UJ 0.001 UJ 6E-05 UJ 0.0017 UJ 5.2E-05 J
8.4E-05 U 0.00058 UJ 0.00056 UJ 0.00088 UJ 0.00037 UJ 6.7E-05 J 0.00057 UJ 0.00012 J
0.036 0.0024 J 0.0028 J 0.0034 J 0.0077 J 0.015 J 0.012 J 0.03 J
1.9E-05 UJ 3.4E-05 UJ 6.1E-05 UJ 6.1E-05 UJ 3E-05 UJ 3.8E-05 UJ 5.3E-05 UJ 7.3E-05 J
0.01 0.00064 J 0.0017 J 0.00071 J 0.0025 J 0.004 J 0.0034 J 0.0056 J
0.0065 0.00038 UJ 0.00037 J 0.0004 J 0.00078 J 0.0019 J 0.0023 J 0.0055 J
0.00035 U 0.00055 UJ 0.00065 UJ 0.00035 UJ 0.00042 UJ 7.7E-05 UJ 0.00082 UJ 9E-05 UJ
0.038 J 0.00072 J 0.0019 J 0.0012 J 0.0043 J 0.0038 J 0.007 J 0.0068 J
0.505 0.0272 0.0188 0.045 0.0609 0.0864 0.103 0.159 
0.04 0.0026 J 0.0028 J 0.0045 J 0.008 J 0.016 J 0.012 J 0.033 J

0.009 U 0.009 U 0.01 U 0.009 U 0.01 U 0.009 U 0.009 U 0.009 U
0.072 0.013 0.054 0.021 0.02 0.033 0.083 0.047 
0.92 0.25 0.23 0.45 0.18 0.15 0.32 0.19 
0.62 0.26 0.21 0.47 0.16 0.17 0.28 0.19 
0.3 0 0.02 0 0.02 0 0.04 0 
72 125 155 89 188 54 182 70 
0.05 0.03 J 0.03 J 0.02 J 0.22 0.02 U 0.06 0.04 

10 5.6 4.3 5 7.2 3.1 4.3 4.8 
220 228 246 188 239 219 261 220 
3670 3950 4260 3200 4000 3280 4340 3960 
614 622 625 554 928 616 500 621 
0.02 UJ 0.02 UJ 0.03 J 0.02 J 0.02 J 0.02 UJ 0.02 UJ 0.02 UJ
0.02 U 0.02 J 0.01 U 0.02 J 0.02 J 0.01 J 0.01 U 0.02 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR5 LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR5-ACFT-IND024 LPR6-ACFT-IND008 LPR6-ACFT-IND009 LPR6-ACFT-IND010 LPR6-ACFT-IND013 LPR6-ACFT-IND016 LPR7-ACFT-IND014 LPR7-ACFT-IND017
9/18/2009 8/25/2009 8/25/2009 8/26/2009 8/27/2009 8/29/2009 8/27/2009 8/29/2009

N N N N N N N N

0.73 1.6 0.08 U 0.31 0.43 0.42 0.09 U 0.09 U
0.004 UJ 0.003 UJ 0.004 UJ 0.003 UJ 0.004 UJ 0.004 UJ 0.004 UJ 0.004 UJ
0.072 J 0.013 J 0.054 J 0.021 J 0.02 J 0.033 J 0.083 J 0.047 J
0.07 J 0.075 J 0.08 J 0.06 J 0.077 J 0.087 J 0.073 J 0.068 J
0.0009 U 0.0007 U 0.0007 U 0.0006 U 0.0007 U 0.0008 U 0.0008 U 0.0008 U
0.002 J 0.001 J 0.001 U 0.001 U 0.001 J 0.001 U 0.001 U 0.001 U
0.0049 J 0.004 J 0.0044 J 0.0089 J 0.0071 J 0.0039 J 0.0059 J 0.0004 UJ
0.36 J 0.45 J 0.31 J 0.31 J 0.59 J 0.34 J 0.34 J 0.44 J
0.001 UJ 0.008 J 0.007 J 0.006 J 0.012 J 0.003 J 0.006 J 0.004 J
0.1 J 0.12 J 0.19 J 0.14 J 0.19 J 0.15 J 0.21 J 0.15 J
0.004 UJ 0.029 J 0.021 J 0.02 J 0.14 J 0.015 J 0.047 J 0.032 J
0.002 UJ 0.0015 UJ 0.0017 UJ 0.0014 UJ 0.0017 UJ 0.0017 UJ 0.0018 UJ 0.0019 UJ
0.0004 U 0.0003 U 0.0004 U 0.0003 U 0.0004 U 0.0004 U 0.0004 U 0.0004 U
6.1 J 5.9 J 5.7 J 5 J 6.5 J 7.1 J 5.8 J 6.2 J
0.25 0.11 0.11 0.15 0.16 0.16 0.17 0.1 

0.0024 UJ 0.003 UJ 0.0027 UJ 0.0025 UJ 0.003 UJ 0.014 J 0.0038 J 0.015 J
0.0069 J 0.0014 UJ 0.001 UJ 0.0018 J 0.0021 UJ 0.0046 J 0.0027 J 0.0091 J
0.0032 J 0.0017 J 0.0016 UJ 0.0014 UJ 0.0024 UJ 0.0026 UJ 0.0018 UJ 0.0056 J
0.0036 UJ 0.0027 UJ 0.0022 UJ 0.0026 UJ 0.003 UJ 0.013 J 0.0033 J 0.025 J
0.0024 UJ 0.003 UJ 0.0026 UJ 0.0025 UJ 0.003 UJ 0.028 J 0.0026 UJ 0.029 J
0.013 J 0.0025 UJ 0.0039 J 0.0024 UJ 0.0058 J 0.031 J 0.0089 J 0.03 J
0.0032 UJ 0.0027 UJ 0.0027 UJ 0.0016 UJ 0.0025 UJ 0.0021 UJ 0.0038 J 0.0027 J
0.014 J 0.0014 UJ 0.001 UJ 0.0018 UJ 0.02 J 0.011 J 0.0061 J 0.017 J
0.0014 U 0.0015 J 0.0015 UJ 0.0024 J 0.0015 UJ 0.0011 UJ 0.0013 UJ 0.00099 J
0.002 U 0.0019 UJ 0.0011 UJ 0.0012 UJ 0.002 UJ 0.0007 UJ 0.0015 UJ 0.00041 UJ
0.0015 U 0.0011 UJ 0.00063 UJ 0.00067 UJ 0.0012 UJ 0.00052 UJ 0.00085 UJ 0.0003 UJ
0.0014 U 0.0012 UJ 0.00081 UJ 0.001 UJ 0.0012 UJ 0.00046 UJ 0.0013 UJ 0.00029 UJ
0.0011 U 0.00074 UJ 0.00052 UJ 0.00057 UJ 0.00093 UJ 0.00042 UJ 0.00068 UJ 0.00024 UJ
0.0011 J 0.00069 UJ 0.00046 UJ 0.00051 UJ 0.00082 UJ 0.00035 UJ 0.00061 UJ 0.00019 UJ
0.0053 J 0.0023 J 0.0016 J 0.0029 J 0.0017 J 0.0022 J 0.0016 J 0.0044 J
0.00088 UJ 0.0009 UJ 0.00077 UJ 0.00083 UJ 0.00098 UJ 0.00054 UJ 0.00074 UJ 0.00056 UJ
0.0022 J 0.00012 UJ 0.00084 J 9.4E-05 UJ 0.00074 J 0.0035 J 0.0013 J 0.0059 J
0.023 J 0.0011 UJ 0.00085 UJ 0.00082 UJ 0.007 J 0.015 J 0.00092 UJ 0.039 J
0.0017 UJ 0.0019 UJ 0.0011 UJ 0.0011 UJ 0.0014 UJ 0.0013 UJ 0.0063 J 0.11 J
0.0015 UJ 0.0014 UJ 0.00087 UJ 0.0011 UJ 0.0013 UJ 0.00059 UJ 0.0014 UJ 0.00035 UJ
0.0027 U 0.0012 UJ 0.0011 UJ 0.0028 UJ 0.0018 UJ 0.14 J 0.006 UJ 0.15 J
0.0019 UJ 0.0013 UJ 0.00077 UJ 0.00093 UJ 0.0014 UJ 0.00067 UJ 0.00094 UJ 0.00041 UJ
0.016 J 0.0052 J 0.0085 J 0.0051 J 0.0094 J 0.036 J 0.0086 J 0.061 J
0.014 J 0.00092 UJ 0.0007 UJ 0.00068 UJ 0.0014 UJ 0.0097 J 0.00076 UJ 0.023 J
0.00092 UJ 0.00089 UJ 0.00086 UJ 0.00091 UJ 0.00084 UJ 0.00093 UJ 0.00097 UJ 0.0009 UJ
0.0022 J 0.00055 J 0.00059 J 0.00091 UJ 0.0007 J 0.0018 J 0.00095 J 0.0047 J
0.0029 0.00073 J 0.00093 0.00074 J 0.0012 0.0032 0.0018 0.0078 
0.0041 0.0013 0.0013 0.0012 0.0019 0.0047 0.0023 0.011 
0.0033 0.00058 J 0.00055 J 0.0007 J 0.0011 0.0024 0.0014 0.0039 
0.00092 UJ 0.00089 UJ 0.00086 UJ 0.00091 UJ 0.00084 UJ 0.00093 UJ 0.00097 UJ 0.0009 UJ
0.0031 J 0.00074 J 0.00058 J 0.00063 J 0.00088 J 0.002 J 0.0011 J 0.004 J
0.0031 0.00075 J 0.00082 J 0.00062 J 0.001 0.003 0.0013 0.0064 
0.0085 0.0029 0.0042 0.0022 0.0053 0.019 0.0093 0.031 
0.0041 0.00065 J 0.00059 J 0.00078 J 0.0012 0.0026 0.0017 0.0048 
0.00092 UJ 0.00089 UJ 0.00086 UJ 0.00091 UJ 0.00084 UJ 0.00093 UJ 0.00097 UJ 0.0009 UJ
0.0036 J 0.00089 UJ 0.00086 UJ 0.00091 UJ 0.001 J 0.0024 J 0.0014 J 0.0034 J
0.0058 0.00089 U 0.00086 U 0.00091 U 0.0022 0.0053 0.0026 0.0074 
0.013 0.004 0.0044 0.0023 0.0054 0.019 0.0089 0.042 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR5 LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR5-ACFT-IND024 LPR6-ACFT-IND008 LPR6-ACFT-IND009 LPR6-ACFT-IND010 LPR6-ACFT-IND013 LPR6-ACFT-IND016 LPR7-ACFT-IND014 LPR7-ACFT-IND017
9/18/2009 8/25/2009 8/25/2009 8/26/2009 8/27/2009 8/29/2009 8/27/2009 8/29/2009

N N N N N N N N

0.021 0.0024 0.00099 0.0029 0.0039 0.0063 0.0058 0.0084 
0.00092 UJ 0.00089 UJ 0.00086 UJ 0.00091 UJ 0.00084 UJ 0.00093 UJ 0.00097 UJ 0.0009 UJ
0.00092 UJ 0.00089 UJ 0.00086 UJ 0.00091 UJ 0.00084 UJ 0.00093 UJ 0.00097 UJ 0.0009 UJ
0.012 0.0028 0.0026 0.0017 0.0034 0.012 0.0055 0.023 
0.00092 U 0.00045 J 0.00086 U 0.00091 U 0.00084 U 0.00096 0.00097 U 0.0009 U

3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
16 UJ 15 UJ 15 UJ 14 UJ 15 UJ 14 UJ 15 UJ 15 UJ
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
16 U 15 U 15 U 14 U 15 UJ 14 U 15 U 15 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
7.8 UJ 7.6 U 7.5 U 7.1 U 7.3 UJ 6.7 UJ 7.6 UJ 7.5 UJ
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
7.8 UJ 7.6 UJ 7.5 UJ 7.1 UJ 7.3 UJ 6.7 UJ 7.6 UJ 7.5 UJ
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR5 LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR5-ACFT-IND024 LPR6-ACFT-IND008 LPR6-ACFT-IND009 LPR6-ACFT-IND010 LPR6-ACFT-IND013 LPR6-ACFT-IND016 LPR7-ACFT-IND014 LPR7-ACFT-IND017
9/18/2009 8/25/2009 8/25/2009 8/26/2009 8/27/2009 8/29/2009 8/27/2009 8/29/2009

N N N N N N N N

3.9 UJ 3.8 UJ 3.7 UJ 3.5 UJ 3.6 UJ 3.4 UJ 3.8 UJ 3.7 UJ
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
16 UJ 15 UJ 15 UJ 14 UJ 15 UJ 14 UJ 15 UJ 15 UJ
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U
3.9 U 3.8 U 3.7 U 3.5 U 3.6 UJ 3.4 U 3.8 U 3.7 U

4.8E-05 J 3.7E-06 U 5.1E-06 2.2E-06 U 5.1E-06 ZJ 1.6E-05 1.1E-05 3.5E-05 
1.9E-05 J 1.1E-05 U 3.5E-06 J 6.8E-06 U 4.2E-06 J 1.4E-05 J 1E-05 J 2.2E-05 J
        
        
0.00091 5.5E-05 2.6E-05 5.6E-06 U 0.00016 0.00036 0.00029 0.00096 
0.0026 0.00016 3.8E-05 0.00014 0.00047 0.00098 0.00058 0.0023 
0.00015 1.5E-05 3.1E-06 6.1E-06 ZJ 3.1E-05 9.1E-05 6.9E-05 0.00016 
0.066 J 0.004 0.0021 0.0051 0.0098 J 0.012 J 0.018 J 0.022 J
4.7E-06 U 7.6E-06 U 1.8E-06 U 4E-06 U 2.5E-06 U 2.3E-06 U 1.8E-06 U 3.9E-06 U
0.0089 J 0.00058 0.00032 0.00078 0.0017 0.0026 0.0023 0.004 
0.0012 4.2E-05 1.7E-05 1.4E-05 5.5E-05 0.00013 0.00012 0.00047 
        
1.2E-05 UJ 1E-05 UJ 2.1E-06 UJ 3.7E-06 UJ 3.8E-06 UJ 5.2E-06 UJ 4.3E-06 UJ 8.3E-05 
0.12 J 0.0099 J 0.003 0.008 J 0.019 J 0.029 J 0.033 J 0.059 J
0.00029 8.2E-06 U 8E-06 1.1E-05 ZJ 4.2E-05 6.3E-05 7.4E-05 0.00011 
4.7E-06 U 7.4E-06 U 1.6E-06 U 3.7E-06 U 2.4E-06 U 2.1E-06 U 1.6E-06 U 3.9E-06 U
        
0.0048 0.0003 0.00017 0.00042 0.00075 0.001 0.0013 0.0016 
4.4E-06 U 6.4E-06 U 1.6E-06 U 3.6E-06 U 2.3E-06 U 2.1E-06 U 1.6E-06 U 3.7E-06 U
        
0.005 0.00033 0.00012 0.0004 0.00075 0.001 0.0015 0.0025 
0.19 J 0.011 J 0.0069 0.014 J 0.028 J 0.039 J 0.05 J 0.06 J
        
3.4E-05 U 1.9E-05 U 5.3E-06 U 1.2E-05 U 6.6E-06 U 1E-05 J 9.9E-06 U 2.7E-05 J
0.001 3.8E-05 ZJ 2.5E-05 5.5E-05 0.00014 0.00023 0.00025 0.00037 
0.00024 1.6E-05 5E-06 1.3E-05 3.3E-05 5.7E-05 6.5E-05 0.00012 
0.00086 0.00015 4.7E-05 0.00012 0.00022 0.00034 0.00035 0.00073 
0.0038 0.00021 0.00012 0.00028 0.00054 0.0008 0.00091 0.0014 
        
        
0.00045 2.1E-05 3.7E-06 U 2.8E-05 6.2E-05 9.4E-05 7.6E-05 0.00014 
4.8E-06 U 7.9E-06 U 2.3E-06 U 4.9E-06 U 3.1E-06 U 2.6E-06 U 2.1E-06 U 5E-06 U
0.025 J 0.0016 0.00098 0.0022 0.0047 0.0058 0.0071 0.009 
0.27 J 0.016 0.01 0.021 0.047 J 0.071 J 0.088 J 0.079 J
        
0.011 J 0.00065 0.00042 0.00087 0.0021 0.0031 0.0039 0.0038 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR5 LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR5-ACFT-IND024 LPR6-ACFT-IND008 LPR6-ACFT-IND009 LPR6-ACFT-IND010 LPR6-ACFT-IND013 LPR6-ACFT-IND016 LPR7-ACFT-IND014 LPR7-ACFT-IND017
9/18/2009 8/25/2009 8/25/2009 8/26/2009 8/27/2009 8/29/2009 8/27/2009 8/29/2009

N N N N N N N N

0.00038 3.9E-05 ZJ 1.3E-05 2.9E-05 0.00011 0.00016 0.00014 0.00025 
0.017 J 0.0018 0.00047 0.0012 0.0045 0.0076 0.0065 0.011 J
0.0056 0.00026 0.00015 0.0003 0.00083 0.0014 0.0019 0.0018 
0.0021 0.00037 8E-05 0.00024 0.00065 0.00088 0.0014 0.0017 
0.042 J 0.0026 0.0011 0.0027 0.0093 0.016 J 0.012 0.027 J
0.008 J 0.00053 0.00014 0.00032 0.0016 0.0028 0.0028 0.0049 
0.0081 J 0.00048 0.00048 0.00086 0.0016 0.0026 0.0031 0.0032 
        
0.0038 0.00025 0.00014 0.00029 0.00067 0.001 0.0012 0.0017 
2.7E-05 U 1.5E-05 U 3.9E-06 U 8.8E-06 U 4.8E-06 U 5.9E-06 U 7.3E-06 U 6.9E-06 U
        
0.041 J 0.0031 0.0016 0.0032 0.0086 J 0.014 J 0.014 J 0.014 J
4.3E-06 U 8.2E-06 U 1.5E-06 U 4E-06 U 2.2E-06 U 2.6E-06 U 2.5E-06 U 3.8E-06 U
4.4E-06 U 7.1E-06 U 1.3E-06 U 3.7E-06 U 2E-06 U 0.00011 2.3E-06 U 3.5E-06 U
0.0059 0.00051 0.00023 0.00055 0.0017 0.0029 0.0016 0.0037 
1.5E-05 4.9E-06 U 1.1E-06 U 2.5E-06 U 1.8E-06 U 1.1E-05 1.9E-06 U 1.8E-05 
0.053 J 0.0027 0.0018 0.0033 0.0087 J 0.014 J 0.018 J 0.017 J
0.12 J 0.01 0.0036 0.0084 0.027 J 0.044 J 0.038 J 0.061 J
0.001 6E-05 2.6E-05 6.1E-05 0.00018 0.00032 0.00036 0.00054 
        
0.00017 J 2.1E-05 UJ 1.7E-05 J 1.3E-05 UJ 2.4E-05 J 3.6E-05 J 1E-05 UJ 0.00016 J
0.00048 2.6E-05 6.9E-06 2.1E-05 0.00011 0.00025 0.00013 0.00036 
        
0.00029 2E-05 5E-06 1.7E-05 8.7E-05 0.00017 9.2E-05 0.00033 
0.46 J 0.024 J 0.017 J 0.03 J 0.075 J 0.12 J 0.14 J 0.12 J
0.0069 0.00044 0.00019 0.0004 0.0013 0.0022 0.0024 0.0033 
0.0025 8.4E-05 4.7E-05 9.4E-05 0.00033 0.00055 0.00069 0.001 
0.033 J 0.0015 0.0011 0.0023 0.0045 0.0072 0.0086 0.0078 
        
0.024 J 0.0013 0.00088 0.0019 0.0041 0.0061 0.0075 0.0067 
1.4E-05 U 0.00013 5.8E-05 0.00013 0.00054 0.00088 0.00057 0.00082 
0.0023 J 0.00021 0.00025 0.00017 0.00042 0.0012 0.001 0.0019 
2.9E-06 U 5.7E-06 U 1.2E-06 U 3.1E-06 U 1.7E-06 U 2.1E-06 U 2E-06 U 2.8E-06 U
2.6E-06 U 5.6E-06 U 1E-06 U 2.7E-06 U 1.5E-06 U 1.8E-06 U 1.7E-06 U 2.5E-06 U
0.00095 3.9E-05 3.6E-05 6.8E-05 0.00015 0.00025 0.00022 0.00033 ZJ
        
0.012 J 0.00088 0.00043 0.00095 0.0025 0.0035 0.0036 0.0045 
0.00016 5.7E-06 U 1.1E-06 U 3E-06 U 2.3E-05 3.8E-05 5.1E-05 5.6E-05 
        
0.014 J 0.00056 0.00049 0.00089 0.0018 0.0031 0.0036 0.0031 
        
1.9E-05 UJ 1.7E-05 U 6.4E-06 U 1E-05 U 2.1E-05 U 2.6E-05 U 3.5E-05 U 1.9E-05 U
0.0031 J 0.00024 0.0003 0.00021 0.00051 0.0015 0.0014 0.0023 
0.11 J 0.0059 0.0037 0.0065 0.019 J 0.034 J 0.036 J 0.026 J
0.025 J 0.0013 0.00073 0.0012 0.0044 0.0072 0.0082 0.0065 
0.018 J 0.00083 0.00059 0.00098 0.0029 0.0053 0.0057 0.0041 
        
0.049 J 0.0046 0.0018 0.0033 0.015 J 0.023 J 0.015 J 0.024 J
0.0042 0.00024 0.00015 0.00022 0.00087 0.0015 0.0015 0.0014 
0.0049 J 0.00027 8.4E-05 0.00022 0.0013 0.0023 0.0012 0.0024 
0.043 J 0.0026 0.0012 0.0021 0.0084 J 0.015 J 0.017 J 0.014 J
0.029 J 0.00066 0.00049 0.0009 0.0035 0.0067 0.0081 J 0.0059 
0.021 J 0.00076 0.00035 0.00083 0.0044 0.0077 0.0053 0.0094 J
0.0066 J 0.00068 0.00072 0.00056 0.0015 0.0037 0.0033 0.0063 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR5 LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR5-ACFT-IND024 LPR6-ACFT-IND008 LPR6-ACFT-IND009 LPR6-ACFT-IND010 LPR6-ACFT-IND013 LPR6-ACFT-IND016 LPR7-ACFT-IND014 LPR7-ACFT-IND017
9/18/2009 8/25/2009 8/25/2009 8/26/2009 8/27/2009 8/29/2009 8/27/2009 8/29/2009

N N N N N N N N

0.36 J 0.016 J 0.012 0.02 J 0.061 J 0.11 J 0.12 J 0.086 J
0.0007 4.4E-05 3.1E-05 5.1E-05 0.00014 0.00022 0.00026 0.00023 
0.00054 9.8E-05 4.3E-05 8.4E-05 0.0002 0.00024 0.00032 0.00035 
0.068 J 0.0038 0.0025 0.0037 0.013 J 0.02 J 0.022 J 0.018 J
0.00055 J 1.9E-05 1.2E-05 2.6E-05 8.4E-05 0.00012 0.00013 0.00018 
1.3E-05 U 2.2E-05 U 0.00023 0.00042 0.0016 0.0035 0.0024 0.0035 
5.4E-06 UJ 4.4E-06 U 1.1E-06 U 2.6E-06 U 2.1E-06 U 1.9E-06 U 2.2E-06 U 2.5E-06 U
0.16 J 0.0081 J 0.0061 0.0083 J 0.027 J 0.046 J 0.055 J 0.046 J
0.0005 J 1.1E-05 ZJ 8.9E-06 1.8E-05 6.3E-05 0.00013 0.00012 0.00014 
0.0046 0.00017 0.00013 0.00022 0.00062 0.0012 0.0012 0.00084 
0.00075 J 5.3E-05 9.1E-05 4.3E-05 0.00013 0.00044 0.00029 0.00069 
0.023 J 0.0011 0.00068 0.0012 0.0034 0.0062 0.0069 0.0053 
0.0041 0.00022 0.00015 0.00029 0.00079 0.0014 0.0015 0.0011 
9.2E-06 U 1.5E-05 U 2.6E-06 U 6.9E-06 U 7.8E-06 U 8.9E-06 U 1.2E-05 U 1.3E-05 U
        
0.049 J 0.002 0.0017 0.0026 0.0084 J 0.016 J 0.014 J 0.0099 J
0.017 J 0.00081 0.0005 0.00088 0.0029 0.0052 0.0048 0.0033 
0.033 J 0.0011 0.00091 0.0017 0.0056 0.0094 J 0.0087 J 0.0057 
0.0022 6.6E-05 5.8E-05 0.00011 0.00027 0.00058 0.00066 0.0004 
0.067 J 0.0024 0.0021 0.0038 0.011 0.018 J 0.018 J 0.012 
        
5.3E-06 3.3E-06 U 1.1E-06 U 1.9E-06 U 1.2E-06 U 1.9E-06 J 1.8E-06 U 5.1E-06 
0.045 J 0.0044 0.0019 0.0022 0.0061 0.015 0.013 0.049 J
0.0025 0.0002 7.5E-05 0.00019 0.00083 0.0015 0.00065 0.0012 
0.0077 0.00028 0.00018 0.00035 0.0012 0.0022 0.0023 0.0018 
0.015 J 0.00037 0.00034 0.0006 0.0019 0.0035 0.0042 0.0033 
0.043 J 0.0015 0.0014 0.0026 0.0072 0.012 J 0.012 J 0.0079 
3.9E-05 5.4E-06 U 1.3E-06 U 3.3E-06 U 5.6E-06 8.1E-06 9.3E-06 2.9E-06 U
0.0028 0.00011 9.9E-05 0.00014 0.00048 0.00089 0.00074 0.00056 
0.017 J 0.00061 0.00085 0.0014 0.0028 0.0045 0.0045 0.0034 
0.0023 6.8E-05 8.9E-05 0.00015 0.00035 0.00056 0.00054 0.00044 
0.0069 0.0002 0.00031 0.0005 0.00095 0.0015 0.0016 0.0013 
0.0013 0.00017 0.00018 9.9E-05 0.00032 0.00081 0.00056 0.0016 
0.0058 0.0007 0.00037 0.00033 0.00091 0.0022 0.0019 0.0071 
2.2E-05 ZJ 1.4E-05 U 3.4E-06 U 6.3E-06 U 5.8E-06 1.1E-05 7.4E-06 ZJ 2.5E-05 
0.00016 J 1.8E-05 1.7E-05 1.3E-05 ZJ 3.5E-05 7.8E-05 7.5E-05 0.00015 
0.00089 5.5E-05 5.2E-05 1.9E-05 7.1E-05 0.00021 0.00013 0.00057 
0.0036 0.00032 0.0002 0.00011 0.00034 0.00091 0.00071 0.0033 
0.00038 J 3.3E-05 4.7E-05 3.3E-05 8.3E-05 0.00023 0.00019 0.00035 
        
        
1.7E-05 J 4E-06 U 1.3E-06 U 2.3E-06 U 1.4E-06 U 4.4E-06 2.2E-06 U 1.2E-05 
        
0.0078 0.00062 0.00046 0.00017 0.00058 0.0018 0.0011 0.0059 
0.0027 J 0.00022 0.00026 0.0002 0.00047 0.0012 0.0012 0.0019 
        
0.00027 2.5E-05 1.2E-05 1.7E-05 4.9E-05 0.00011 9.1E-05 0.00031 
5.4E-06 U 1.4E-05 U 3.9E-06 U 7.2E-06 U 6.2E-06 U 7.2E-06 U 8.6E-06 U 1.2E-05 U
4.8E-06 U 1.2E-05 U 3.1E-06 U 5.7E-06 U 4.9E-06 U 5.7E-06 U 6.9E-06 U 9.8E-06 U
7.5E-06 UJ 4.8E-05 3.3E-05 9.7E-06 U 8.3E-06 U 9.8E-06 U 1.2E-05 U 1.6E-05 U
5.8E-06 U 1.4E-05 U 4E-06 U 7.3E-06 U 6.2E-06 U 2.2E-05 2.6E-05 4.8E-05 
5.4E-06 U 1.4E-05 U 3.7E-06 U 6.8E-06 U 5.8E-06 U 6.8E-06 U 8.1E-06 U 1.1E-05 U
0.0011 J 7.3E-05 J 0.00015 J 7.1E-05 J 0.00019 J 0.00058 J 0.00043 J 0.001 J
0.0097 J 0.00099 0.00044 J 0.00057 J 0.0019 J 0.0045 J 0.0037 J 0.012 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR5 LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR5-ACFT-IND024 LPR6-ACFT-IND008 LPR6-ACFT-IND009 LPR6-ACFT-IND010 LPR6-ACFT-IND013 LPR6-ACFT-IND016 LPR7-ACFT-IND014 LPR7-ACFT-IND017
9/18/2009 8/25/2009 8/25/2009 8/26/2009 8/27/2009 8/29/2009 8/27/2009 8/29/2009

N N N N N N N N

0.00062 J 4.8E-05 ZJ 5.9E-05 J 3.7E-05 J 0.00012 J 0.00038 J 0.00028 J 0.0008 
0.016 J 0.0014 0.00049 J 0.00081 J 0.0028 J 0.0056 J 0.005 J 0.015 J
0.0017 J 0.00023 7E-05 J 0.00012 J 0.00046 J 0.00078 J 0.00065 J 0.0023 
0.12 J 0.01 0.0029 J 0.0069 J 0.023 J 0.044 J 0.041 J 0.11 J
0.0035 J 0.00047 0.00025 J 0.00026 J 0.001 J 0.0022 J 0.0015 J 0.0062 
0.00082 J 8.8E-05 7.2E-05 J 5.1E-05 J 0.00018 J 0.00051 J 0.00034 J 0.0011 
        
0.005 J 0.00063 0.00022 J 0.00036 J 0.0013 J 0.0027 J 0.002 J 0.0075 
0.07 J 0.0068 0.002 J 0.0049 J 0.016 J 0.028 J 0.022 J 0.073 J
2.9E-05 U 1.6E-05 U 4.1E-06 U 9.3E-06 U 5.1E-06 U 4E-06 J 7.7E-06 U 7.4E-06 J
0.003 J 0.00023 0.0002 J 0.00011 J 0.00055 J 0.0019 J 0.00095 J 0.0041 
0.0018 J 9.6E-05 7.6E-05 J 3.4E-05 J 0.00019 J 0.00096 J 0.0004 J 0.0016 
0.082 J 0.0078 0.0027 J 0.0048 J 0.02 J 0.03 J 0.031 J 0.09 J
        
0.00033 4E-05 1.6E-05 1.6E-05 6.3E-05 0.00024 0.00021 0.00047 
1.9E-05 UJ 1.2E-05 U 3.4E-06 UJ 8.5E-06 UJ 9.5E-06 UJ 1.1E-05 UJ 8.3E-06 UJ 2E-05 U
0.0068 J 0.0007 0.00027 J 0.00031 J 0.0012 J 0.0025 J 0.0022 J 0.0084 J
0.00034 J 1.8E-05 ZJ 6.3E-06 J 9.3E-06 UJ 2.5E-05 J 6.4E-05 J 5.2E-05 J 0.00022 
1.8E-05 UJ 2.8E-05 8.4E-06 J 2.1E-05 J 5.5E-05 J 0.00011 J 0.0001 J 0.00021 
0.0089 J 0.00084 0.00026 J 0.00057 J 0.0019 J 0.0032 J 0.0032 J 0.0084 
0.00026 J 2.2E-05 J 3.3E-05 1.4E-05 J 4.9E-06 U 0.00015 0.00011 0.00025 
0.014 J 0.0013 0.00035 J 0.00097 J 0.0024 J 0.0035 J 0.0037 J 0.0081 J
0.06 J 0.0044 0.0014 J 0.0031 J 8.9E-06 UJ 0.013 J 0.013 J 0.031 
        
0.0049 J 0.00042 0.00013 J 0.00036 J 0.00088 J 0.0014 J 0.0013 J 0.0029 
0.047 J 0.0041 0.0013 J 0.0029 J 0.0086 J 0.015 J 0.015 J 0.039 J
        
0.08 J 0.0074 0.002 J 0.0055 J 0.014 J 0.022 J 0.022 J 0.049 J
0.00062 J 1E-05 U 1.1E-05 J 7.3E-06 UJ 4.2E-05 J 8.3E-05 J 7.7E-05 J 0.00021 
0.0013 J 9.5E-05 2.5E-05 J 6.4E-05 J 0.00018 J 0.00035 J 0.0003 J 0.00082 
        
1.3E-05 J 1.5E-05 U 1.9E-06 J 8.7E-06 U 4.8E-06 U 6.5E-06 J 3.7E-06 J 1.2E-05 J
        
        
0.0013 J 7.3E-05 1.8E-05 J 3.7E-05 J 9.8E-05 J 0.00026 J 0.00021 J 0.00077 
0.0004 J 0.00017 1.6E-06 UJ 8.6E-05 J 0.00016 J 0.00031 J 0.00023 J 0.00093 
        
        
        
0.00061 J 2.5E-05 2.2E-05 J 1.3E-05 UJ 3.1E-05 J 7E-05 J 6.2E-05 J 0.00022 
1.9E-05 UJ 1.3E-05 U 3.9E-06 UJ 9.6E-06 UJ 1.1E-05 UJ 1.3E-05 UJ 9.4E-06 UJ 2.1E-05 U
0.00071 J 2.7E-05 ZJ 1.4E-05 J 3.1E-05 J 9.4E-05 J 0.00016 J 0.00017 J 0.0003 
0.00087 7.4E-05 J 0.00011 4.6E-05 J 4.8E-06 U 0.00043 0.00034 0.00079 
1.9E-05 UJ 1.2E-05 U 3.5E-06 UJ 8.9E-06 UJ 1E-05 UJ 1.2E-05 UJ 8.7E-06 UJ 2.1E-05 U
0.00026 J 2E-05 4.3E-06 ZJ 1.1E-05 UJ 4.4E-05 J 7.9E-05 J 7.6E-05 J 0.00018 
0.0027 0.00045 0.0001 0.00023 0.00068 0.0011 0.0013 0.0019 
0.0042 0.00024 6.4E-05 0.00026 0.00068 0.0013 0.0012 0.0024 
0.0055 0.00059 0.00015 0.00027 0.00094 0.0019 0.0019 0.0038 
0.034 J 0.0019 0.001 0.0025 0.0049 0.0072 0.0083 0.014 
0.067 J 0.0055 0.0018 0.0049 0.012 0.019 0.019 0.041 
        
6.9E-06 U 1.5E-05 U 3E-06 U 6.9E-06 U 4.4E-06 U 3.9E-06 U 3E-06 U 7.2E-06 U
0.00044 4.5E-05 1.1E-05 2.7E-05 9E-05 0.00018 0.00014 0.00049 
4.3E-05 J 5.3E-06 J 6.4E-06 J 2.9E-06 J 9.7E-06 J 2.5E-05 J 1.9E-05 J 4.1E-05 J

Page 169 of 207
AECOM

Final

July 2017



Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR5 LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR5-ACFT-IND024 LPR6-ACFT-IND008 LPR6-ACFT-IND009 LPR6-ACFT-IND010 LPR6-ACFT-IND013 LPR6-ACFT-IND016 LPR7-ACFT-IND014 LPR7-ACFT-IND017
9/18/2009 8/25/2009 8/25/2009 8/26/2009 8/27/2009 8/29/2009 8/27/2009 8/29/2009

N N N N N N N N

0.17 J 0.012 0.0047 0.012 0.03 J 0.046 J 0.042 J 0.091 J
0.02 J 0.0012 0.0003 0.00089 0.0027 0.0047 0.0041 0.011 J
0.031 J 0.0015 0.00055 0.0015 0.0043 0.0073 0.0075 0.016 J
0.013 0.00075 0.00017 0.00062 0.002 0.0037 0.0037 0.0082 
0.0012 7.5E-05 1.6E-05 5.5E-05 0.0002 0.00047 0.00031 0.0014 
0.049 J 0.004 0.0012 0.0029 0.0099 J 0.015 J 0.013 J 0.04 J
0.00036 4.3E-05 1.2E-05 2.1E-05 0.00011 0.00021 0.00018 0.00045 
        
7.5E-06 U 9.5E-06 U 1.9E-06 U 4.3E-06 U 2.7E-06 U 5.8E-05 1.9E-06 U 4.6E-06 U
0.11 J 0.0063 0.0028 0.0076 0.016 J 0.024 J 0.028 J 0.05 J
0.006 0.00016 J 0.00032 J 0.00045 J 0.00084 J 0.0011 J 0.0012 J 0.0012 J
3.91 0.244 0.128 0.249 0.677 1.13 1.19 1.69 
3.59 0.227 0.117 0.225 0.631 1.07 1.1 1.59 
2.45 0.145 0.084 0.158 0.417 0.683 0.753 0.94 
5.46E-05 2.64E-06 3.34E-07 3.5E-06 7.6E-06 1.14E-05 1.01E-05 1.7E-05 

7.1E-05 J 3.8E-06 U 5.1E-06 2.2E-06 U 5.1E-06 ZJ 2.3E-05 1.1E-05 5.2E-05 
0.0025 J 0.00019 J 0.00033 J 0.00014 J 0.00024 J 0.0013 J 0.00092 J 0.0024 J
0.08 ZJ 0.0078 0.0049 0.0042 ZJ 0.012 0.029 0.025 ZJ 0.081 J
0.54 J 0.048 ZJ 0.015 ZJ 0.033 J 0.097 J 0.18 J 0.17 J 0.48 J
0.91 J 0.061 ZJ 0.026 0.064 ZJ 0.15 J 0.22 J 0.24 J 0.44 J
1.2 J 0.069 ZJ 0.041 J 0.082 J 0.21 J 0.33 J 0.37 J 0.39 ZJ
0.92 J 0.047 ZJ 0.031 0.05 J 0.17 J 0.29 J 0.3 J 0.26 J
0.24 J 0.0088 0.0074 0.013 0.039 J 0.069 J 0.065 J 0.046 J
0.026 J 0.00088 0.0013 0.002 0.0041 0.0065 0.0066 0.0051 

0.0075 UJ 0.0072 UJ 0.008 UJ 0.008 UJ 0.007 UJ 0.0067 UJ 0.0077 UJ 0.0067 UJ
0.0075 UJ 0.0072 UJ 0.008 UJ 0.008 UJ 0.007 UJ 0.0067 UJ 0.0077 UJ 0.0067 UJ
0.0075 UJ 0.0072 UJ 0.008 UJ 0.008 UJ 0.007 UJ 0.0067 UJ 0.0077 UJ 0.0067 UJ
0.13 J 0.0072 UJ 0.008 UJ 0.008 UJ 0.007 UJ 0.0067 UJ 0.056 J 0.12 J
0.0075 UJ 0.0072 UJ 0.008 UJ 0.008 UJ 0.007 UJ 0.0067 UJ 0.0077 UJ 0.0067 UJ
2.5 J 0.23 J 0.09 J 0.28 J 0.51 J 0.63 J 0.76 J 1.1 J
2.1 J 0.19 J 0.065 J 0.26 J 0.35 J 0.53 J 0.65 J 0.51 J
0.0075 UJ 0.0072 UJ 0.008 UJ 0.008 UJ 0.007 UJ 0.0067 UJ 0.0077 UJ 0.0067 UJ
0.0075 UJ 0.0072 UJ 0.008 UJ 0.008 UJ 0.007 UJ 0.0067 UJ 0.0077 UJ 0.0067 UJ

2.6E-06 J 2.3E-07 J 3.3E-07 ZJ 4.1E-07 U 7.6E-07 J 1.4E-06 J 9.1E-07 J 2.6E-06 J
7.5E-07 J 1.9E-07 J 2.5E-07 J 1.8E-07 U 3.9E-07 J 6E-07 ZJ 5.3E-07 J 1.1E-06 J
5.7E-07 U 1.6E-07 U 1.8E-07 U 2.6E-07 U 1.9E-07 U 2.9E-07 U 3.4E-07 U 2.7E-07 U
9.3E-07 J 1.4E-07 U 1.4E-07 U 3E-07 U 2.7E-07 U 3.7E-07 U 3.5E-07 U 5.2E-07 ZJ
3.1E-06 J 9E-08 U 1.1E-07 U 1.7E-07 U 2.8E-07 ZJ 1.3E-06 J 1.6E-06 J 2.4E-06 J
3E-06 ZJ 1.4E-07 U 1.4E-07 U 2.8E-07 U 2.6E-07 U 9.5E-07 ZJ 1E-06 J 1.8E-06 J
9.4E-07 ZJ 8.2E-08 U 8.9E-08 U 1.7E-07 U 1.4E-07 U 6.2E-07 J 4.5E-07 ZJ 8E-07 J
7E-07 ZJ 1.9E-07 ZJ 1.7E-07 U 3.6E-07 U 3.3E-07 U 5.3E-07 J 4.8E-07 ZJ 7.1E-07 ZJ
4.5E-07 U 1.2E-07 U 1.4E-07 U 2.6E-07 U 2.3E-07 U 3.1E-07 U 3.3E-07 U 4.2E-07 U
1.1E-06 J 8.2E-08 U 1E-07 U 1.5E-07 U 1.9E-07 U 2.5E-07 U 2.6E-07 U 7.5E-07 J
2.6E-06 J 1.4E-07 U 1.5E-07 U 2.6E-07 U 6.7E-07 ZJ 1.2E-06 J 1.2E-06 ZJ 1.4E-06 ZJ
3.3E-07 U 8.8E-08 U 9.9E-08 U 1.6E-07 U 1.7E-07 J 1.6E-07 U 2E-07 U 5.9E-07 J
7.2E-06 2.8E-07 J 1.6E-07 J 5E-07 J 1.3E-06 J 2.8E-06 J 2.3E-06 J 4.4E-06 J
0.00017 7.8E-06 3.5E-06 1.2E-05 3.6E-05 6.2E-05 6.5E-05 0.00013 
1.3E-06 8.8E-08 U 9.7E-08 J 1.4E-07 U 1.3E-07 U 2.2E-07 U 2.6E-07 U 5.6E-07 ZJ
5.7E-06 J 3.8E-07 U 4E-07 U 8.4E-07 U 4.7E-07 U 7.1E-07 U 7.8E-07 U 8.4E-07 U
7E-07 U 4.3E-07 J 6.3E-07 J 4.8E-07 U 1.4E-06 J 1.1E-06 J 5.6E-07 U 1.6E-06 J
0.000176 7.91E-06 3.56E-06 1.22E-05 3.71E-05 6.44E-05 6.73E-05 0.000134 

Page 170 of 207
AECOM

Final

July 2017



Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT AC-FT
LPR5 LPR6 LPR6 LPR6 LPR6 LPR6 LPR7 LPR7

LPR5-ACFT-IND024 LPR6-ACFT-IND008 LPR6-ACFT-IND009 LPR6-ACFT-IND010 LPR6-ACFT-IND013 LPR6-ACFT-IND016 LPR7-ACFT-IND014 LPR7-ACFT-IND017
9/18/2009 8/25/2009 8/25/2009 8/26/2009 8/27/2009 8/29/2009 8/27/2009 8/29/2009

N N N N N N N N

2.6E-06 4.6E-07 ZJ 3.3E-07 ZJ 4.1E-07 U 1.2E-06 ZJ 1.9E-06 ZJ 9.1E-07 3.3E-06 
7.5E-07 4.7E-07 5.6E-07 2.2E-07 U 1.1E-06 1.2E-06 ZJ 5.3E-07 1.8E-06 ZJ
4.6E-06 ZJ 1.9E-07 ZJ 1.5E-07 U 3.1E-07 U 2.8E-07 U 1.5E-06 ZJ 1.5E-06 ZJ 3E-06 ZJ
5.3E-06 ZJ 9.3E-08 U 1.1E-07 U 1.8E-07 U 4.5E-07 ZJ 1.9E-06 2E-06 ZJ 4.3E-06 
2.6E-06 1.4E-07 U 1.5E-07 U 2.6E-07 U 6.7E-07 ZJ 1.2E-06 1.2E-06 ZJ 1.4E-06 ZJ
8.3E-06 2.8E-07 1.6E-07 5E-07 1.3E-06 2.8E-06 2.3E-06 5.1E-06 
0.00017 7.8E-06 3.5E-06 1.2E-05 3.6E-05 6.2E-05 6.5E-05 0.00013 
1.3E-06 8.8E-08 U 2.7E-07 1.4E-07 U 1.6E-06 2.5E-06 ZJ 1.6E-06 4.6E-06 ZJ
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

AC-FT AC-FT AC-FT AC-FT MA-FT MA-FT MA-FT MA-FT
LPR8 LPR8 LPR8 LPR8 LPR1 LPR1 LPR3 LPR3

LPR8-ACFT-IND019 LPR8-ACFT-IND020 LPR8-ACFT-IND021 LPR8-ACFT-IND022 LPR1-MAFT-COMP01 LPR1-MAFT-IND145 LPR3-MAFT-COMP02 LPR3-MAFT-COMP03
9/8/2009 9/8/2009 9/8/2009 9/10/2009 9/1/2009 9/2/2009 8/11/2009 8/11/2009

N N N N N N N N

0.0008 J 0.0072 J 0.0015 J 0.00015 J 0.00013 J 0.00099 UJ 0.00012 J 0.00015 J
0.00032 J 0.0081 J 0.0037 J 0.001 UJ 0.00099 UJ 0.00099 U 0.001 UJ 0.001 UJ
0.00092 J 0.001 U 0.00098 U 0.001 U 0.00099 U 0.00099 U 0.001 U 0.001 U
0.00097 J 0.01 J 0.00098 UJ 0.00047 J 0.0023 0.001 0.0022 J 0.0016 J

0.0017 J 0.0071 J 0.0032 J 0.0018 J 0.0059 J 0.0048 J 0.015 0.0074 
0.0013 J 0.0055 J 0.0015 J 0.001 UJ 0.0026 J 0.0018 J 0.0059 J 0.0035 J
0.0004 UJ 0.00068 UJ 0.00063 J 0.0019 UJ 0.00041 UJ 0.00048 UJ 0.002 UJ 0.0012 UJ
0.016 J 0.076 J 0.026 J 0.014 U 0.013 J 0.012 J 0.04 UJ 0.02 J
0.031 J 0.18 J 0.071 J 0.041 0.021 J 0.028 J 0.051 0.032 
0.0015 J 0.02 J 0.0035 J 0.0041 UJ 0.0014 J 0.00062 J 0.0048 J 0.003 J
2.7E-05 UJ 7.9E-05 UJ 3.4E-05 UJ 2.7E-05 J 1.9E-05 UJ 2.4E-06 UJ 0.00015 J 6.9E-05 U
3.1E-05 UJ 4.5E-05 UJ 5.4E-05 UJ 3.6E-05 U 2.8E-05 UJ 4E-05 UJ 7.8E-05 U 5E-05 U
5.5E-05 UJ 6.3E-05 J 7E-05 UJ 8.3E-05 J 4.5E-05 UJ 8.5E-05 UJ 7.7E-05 U 6.6E-05 J
0.015 J 0.093 J 0.034 J 0.02 0.011 J 0.0081 J 0.038 0.02 
0.0047 J 0.032 J 0.016 J 0.0064 UJ 0.0036 J 0.0041 J 0.011 0.0051 
5.2E-05 UJ 5E-05 UJ 6.6E-05 UJ 5.1E-05 U 3.2E-05 UJ 5.6E-05 UJ 6E-05 U 3.2E-05 U
0.0058 J 0.032 J 0.013 J 0.0074 0.004 J 0.008 J 0.017 0.0095 
0.00037 UJ 0.00064 UJ 0.00037 UJ 0.00098 U 0.00021 UJ 0.00042 UJ 0.00097 U 0.00075 U
0.00059 UJ 0.0011 UJ 0.0005 UJ 0.00085 J 0.00032 UJ 0.00056 UJ 0.0016 U 0.00067 U
4.3E-06 UJ 9.9E-05 UJ 2.3E-05 UJ 0.00019 U 0.0002 J 1.5E-05 UJ 0.00062 J 0.00038 J
0.00016 UJ 0.00034 UJ 0.00048 UJ 0.00014 U 7E-05 UJ 9.4E-05 UJ 0.00028 U 0.00017 J
6.7E-05 UJ 0.00019 UJ 0.0001 UJ 0.00016 U 4.5E-05 UJ 4.3E-05 J 0.00018 U 0.00035 U
0.00024 UJ 0.00025 UJ 0.00023 UJ 0.00023 U 0.00013 UJ 0.00028 UJ 0.00025 U 0.00014 U
7.7E-05 J 6.9E-05 UJ 6.6E-05 UJ 4.4E-05 U 3.3E-05 UJ 5E-05 UJ 9.9E-05 J 6.2E-05 J
0.0077 J 0.042 J 0.015 J 0.0089 0.0034 J 0.0027 J 0.014 J 0.0075 J
2.3E-05 UJ 0.00012 UJ 8.3E-07 UJ 1.7E-05 UJ 1.9E-05 J 1.2E-05 UJ 6.7E-05 UJ 3.6E-05 UJ
0.0027 J 0.012 J 0.0058 J 0.0035 U 0.0012 J 0.0027 J 0.0059 0.0036 
0.00098 J 0.0035 J 0.0014 J 0.00071 U 0.0024 J 0.003 J 0.0033 0.0018 
0.00018 UJ 0.0002 UJ 0.0002 UJ 0.0002 U 0.00035 UJ 0.00066 UJ 0.0002 U 0.00011 U
0.0025 J 0.024 J 0.013 J 0.0044 J 0.0025 J 0.01 J 0.0048 J 0.0028 J
0.0485 0.276 0.1 0.041 0.0354 0.0406 0.0558 0.055 
0.0076 J 0.047 J 0.016 J 0.0088 J 0.0034 J 0.0029 J 0.012 0.0073 

0.009 U 0.009 U 0.01 U 0.009 U 0.01 U 0.01 U 0.01 U 0.009 U
0.03 0.011 0.028 0.055 
0.16 0.37 0.33 0.18 0.32 0.7 0.21 0.16 
0.14 0.33 J 0.28 J 0.17 0.17 0.3 0.11 0.09 
0.02 0.04 0.05 0.01 0.15 0.4 0.1 0.07 
113 64 65 157 354 332 302 229 
0.09 0.02 U 0.02 J 0.4 0.1 J 0.17 J 0.13 J 0.42 J

4.3 2.6 2.1 6.4 3.7 3.7 3.7 5.5 
245 207 237 213 306 312 290 266 
4160 3530 3910 3360 3420 3810 3600 3320 
596 542 478 571 876 688 589 495 
0.02 UJ 0.02 J 0.02 J 0.02 UJ 0.03 UJ 0.02 UJ 0.02 UJ 0.02 J
0.01 U 0.02 U 0.02 U 0.01 J 0.02 U 0.02 U 0.02 U 0.02 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

AC-FT AC-FT AC-FT AC-FT MA-FT MA-FT MA-FT MA-FT
LPR8 LPR8 LPR8 LPR8 LPR1 LPR1 LPR3 LPR3

LPR8-ACFT-IND019 LPR8-ACFT-IND020 LPR8-ACFT-IND021 LPR8-ACFT-IND022 LPR1-MAFT-COMP01 LPR1-MAFT-IND145 LPR3-MAFT-COMP02 LPR3-MAFT-COMP03
9/8/2009 9/8/2009 9/8/2009 9/10/2009 9/1/2009 9/2/2009 8/11/2009 8/11/2009

N N N N N N N N

0.09 U 0.1 U 0.1 U 0.08 U 0.37 J 0.29 J 0.44 J 0.88 
0.004 UJ 0.004 UJ 0.004 UJ 0.004 UJ 0.006 UJ 0.005 UJ 0.005 UJ 0.015 J
0.03 J 0.011 J 0.028 J 0.055 J 0.24 0.24 0.13 0.13 
0.079 J 0.089 J 0.093 J 0.079 J 0.025 J 0.022 J 0.04 J 0.031 J
0.0008 U 0.0009 U 0.0026 J 0.0007 U 0.0011 U 0.001 U 0.001 U 0.0009 U
0.001 U 0.001 U 0.003 J 0.002 J 0.012 J 0.004 J 0.001 J 0.001 U
0.0059 J 0.0004 UJ 0.007 J 0.0074 J 0.0006 UJ 0.0083 J 0.0073 J 0.0096 J
0.33 J 0.25 J 0.27 J 0.46 J 0.34 J 0.36 J 0.5 J 0.44 J
0.006 J 0.005 J 0.006 J 0.019 J 0.005 J 0.008 J 0.01 J 0.01 J
0.15 J 0.12 J 0.17 J 0.23 J 0.24 J 0.17 J 0.2 J 0.34 J
0.052 J 0.012 J 0.004 UJ 0.09 J 0.091 J 0.12 J 0.084 J 0.25 J
0.0018 UJ 0.002 UJ 0.0019 UJ 0.0016 UJ 0.0025 UJ 0.0022 UJ 0.0062 J 0.002 UJ
0.0004 U 0.0004 U 0.0054 0.0004 U 0.0006 UJ 0.0005 UJ 0.0005 UJ 0.0004 UJ
5.6 J 7.1 J 6.5 J 5.2 J 10.5 9 J 12 10.7 
0.13 0.18 0.21 0.11 0.92 0.67 1 1.2 

0.003 UJ 0.0063 J 0.0041 J 0.0076 J 0.0057 J 0.004 UJ 0.0031 UJ 0.0017 UJ
0.0017 UJ 0.0024 J 0.0015 UJ 0.0011 UJ 0.0015 J 0.003 J 0.0079 J 0.0046 J
0.0015 UJ 0.0016 UJ 0.0021 UJ 0.0026 J 0.0017 UJ 0.0018 UJ 0.0029 UJ 0.0011 UJ
0.0024 UJ 0.0048 J 0.0044 UJ 0.0027 J 0.0058 J 0.0053 J 0.01 J 0.0049 J
0.0042 J 0.0048 J 0.0044 J 0.014 J 0.0026 UJ 0.0065 J 0.003 UJ 0.0016 UJ
0.0072 J 0.015 J 0.012 J 0.0038 J 0.024 J 0.039 J 0.03 J 0.021 J
0.01 UJ 0.0041 J 0.0091 UJ 0.0016 UJ 0.0029 UJ 0.0032 UJ 0.013 J 0.0067 UJ
0.0032 J 0.0089 J 0.0035 J 0.0022 J 0.0098 J 0.013 J 0.025 J 0.013 J
0.002 UJ 0.0015 UJ 0.0014 UJ 0.0013 UJ 0.0016 UJ 0.0031 UJ 0.0012 J 0.0011 UJ
0.00087 UJ 0.0013 UJ 0.00094 UJ 0.002 UJ 0.0004 UJ 0.00085 UJ 0.00048 UJ 0.0004 J
0.00064 UJ 0.00096 UJ 0.00069 UJ 0.0016 UJ 0.00041 J 0.00081 J 0.00052 J 0.0003 UJ
0.00086 UJ 0.00096 UJ 0.00099 UJ 0.0021 UJ 0.00051 J 0.001 UJ 0.0003 UJ 0.00033 UJ
0.0005 UJ 0.00073 UJ 0.00053 UJ 0.0012 UJ 0.00026 UJ 0.00051 UJ 0.00034 UJ 0.00041 J
0.0004 UJ 0.00056 UJ 0.00044 UJ 0.00091 UJ 0.00021 UJ 0.00043 UJ 0.00031 UJ 0.00023 UJ
0.0017 UJ 0.0025 J 0.0014 J 0.0011 UJ 0.003 J 0.0052 J 0.0052 J 0.0032 J
0.0011 UJ 0.0015 UJ 0.0011 UJ 0.0018 UJ 0.00055 UJ 0.0014 UJ 0.00051 UJ 0.00025 UJ
0.00011 UJ 8.9E-05 UJ 0.00049 J 0.0009 J 0.0014 J 0.0019 J 0.0047 J 0.003 J
0.0046 J 0.0038 J 0.0025 J 0.0046 J 0.016 J 0.0015 UJ 0.033 J 0.019 J
0.0018 UJ 0.0029 UJ 0.0011 UJ 0.0032 J 0.13 J 0.066 J 0.0032 UJ 0.002 UJ
0.0011 UJ 0.0012 UJ 0.0012 UJ 0.0024 UJ 0.00057 UJ 0.0014 UJ 0.00032 UJ 0.00036 UJ
0.0019 UJ 0.0024 UJ 0.0011 UJ 0.0012 UJ 0.0024 UJ 0.0049 UJ 0.0034 UJ 0.002 UJ
0.00082 UJ 0.0012 UJ 0.00082 UJ 0.0022 UJ 0.00034 UJ 0.00072 UJ 0.00053 UJ 0.00041 UJ
0.0055 J 0.0035 J 0.0036 J 0.0056 J 0.014 J 0.017 J 0.043 J 0.027 J
0.0031 J 0.0037 J 0.0013 J 0.0046 J 0.0061 J 0.013 J 0.012 J 0.008 J
0.00087 UJ 0.00089 UJ 0.0009 UJ 0.00093 UJ 0.00084 U 0.00085 U 0.00095 UJ 0.00086 U
0.00086 J 0.0011 J 0.00059 J 0.00086 J 0.00082 J 0.0014 J 0.0038 J 0.0024 J
0.0015 0.0015 J 0.00094 0.0011 0.0021 0.0047 0.0098 J 0.006 J
0.0021 0.002 J 0.0013 0.0013 0.0018 0.0041 0.011 J 0.0058 J
0.00089 0.0018 J 0.00096 0.00099 0.0023 0.0049 0.0063 J 0.0043 J
0.00087 UJ 0.00089 UJ 0.0009 UJ 0.00093 UJ 0.00084 U 0.00085 U 0.00095 UJ 0.00086 U
0.00094 J 0.0015 J 0.00075 J 0.00084 J 0.00091 J 0.0018 J 0.0047 J 0.003 J
0.0011 0.0015 J 0.00092 0.00086 J 0.002 0.0044 0.0094 J 0.0051 J
0.0072 0.0081 J 0.0067 0.0048 0.0044 0.0068 0.025 J 0.015 J
0.00095 0.0025 J 0.0012 0.001 0.0017 0.0032 0.0067 J 0.0038 J
0.00087 UJ 0.00089 UJ 0.0009 UJ 0.00093 UJ 0.00084 U 0.00085 U 0.00095 UJ 0.00086 U
0.0011 J 0.0021 J 0.0009 UJ 0.00093 UJ 0.0014 J 0.0019 J 0.0058 J 0.0033 J
0.00087 U 0.0027 J 0.0017 0.00093 U 0.0024 0.0039 0.0088 J 0.0058 J
0.0066 0.0055 J 0.004 0.0048 0.0048 0.011 0.026 J 0.016 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

AC-FT AC-FT AC-FT AC-FT MA-FT MA-FT MA-FT MA-FT
LPR8 LPR8 LPR8 LPR8 LPR1 LPR1 LPR3 LPR3

LPR8-ACFT-IND019 LPR8-ACFT-IND020 LPR8-ACFT-IND021 LPR8-ACFT-IND022 LPR1-MAFT-COMP01 LPR1-MAFT-IND145 LPR3-MAFT-COMP02 LPR3-MAFT-COMP03
9/8/2009 9/8/2009 9/8/2009 9/10/2009 9/1/2009 9/2/2009 8/11/2009 8/11/2009

N N N N N N N N

0.0023 0.01 J 0.0042 0.0035 0.0024 0.0021 0.0099 J 0.0063 J
0.00087 UJ 0.00089 UJ 0.0009 UJ 0.00093 UJ 0.00084 U 0.00085 U 0.00095 UJ 0.00086 U
0.00087 UJ 0.0061 J 0.0009 UJ 0.00093 UJ 0.00084 UJ 0.00085 UJ 0.008 J 0.0045 J
0.0036 0.0043 J 0.0025 0.003 0.0059 0.012 0.033 J 0.019 J
0.00087 U 0.00089 UJ 0.0009 U 0.00093 U 0.00084 U 0.00094 0.00095 UJ 0.00086 UJ

3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 UJ 1.7 UJ 1.8 UJ 1.8 UJ
14 UJ 16 UJ 15 UJ 16 UJ 7.3 U 6.7 U 7.3 U 7.3 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
14 U 16 U 15 U 16 U 7.3 U 6.7 U 7.3 U 7.3 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
7.1 UJ 7.8 UJ 7.7 UJ 7.8 UJ 3.6 U 3.4 U 3.7 U 3.6 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
7.1 UJ 7.8 UJ 7.7 UJ 7.8 UJ 3.6 UJ 3.4 UJ 3.7 UJ 3.6 UJ
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

AC-FT AC-FT AC-FT AC-FT MA-FT MA-FT MA-FT MA-FT
LPR8 LPR8 LPR8 LPR8 LPR1 LPR1 LPR3 LPR3

LPR8-ACFT-IND019 LPR8-ACFT-IND020 LPR8-ACFT-IND021 LPR8-ACFT-IND022 LPR1-MAFT-COMP01 LPR1-MAFT-IND145 LPR3-MAFT-COMP02 LPR3-MAFT-COMP03
9/8/2009 9/8/2009 9/8/2009 9/10/2009 9/1/2009 9/2/2009 8/11/2009 8/11/2009

N N N N N N N N

3.6 UJ 3.9 UJ 3.9 UJ 3.9 UJ 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
14 UJ 16 UJ 15 UJ 16 UJ 7.3 U 6.7 U 7.3 U 7.3 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U
3.6 U 3.9 U 3.9 U 3.9 U 1.8 U 1.7 U 1.8 U 1.8 U

3.9E-06 J 4.6E-05 J 3.6E-05 J 4.8E-06 J 2.8E-05 4.2E-05 8.7E-05 5E-05 
5.7E-06 UJ 4.6E-05 J 2.9E-05 J 3.2E-06 J 6E-05 8.1E-05 J 7.7E-05 4.2E-05 
        
        
7.7E-05 0.0024 0.00061 7.3E-05 0.0011 0.0003 0.0031 0.0019 
0.00024 0.0013 0.00039 0.00045 0.00044 0.00014 0.0015 0.00095 
1.6E-05 0.00013 4.5E-05 2.9E-05 6.9E-05 3.3E-05 0.00038 0.00023 
0.0038 0.038 J 0.015 J 0.0086 J 0.0064 0.0045 0.012 J 0.0067 
1.8E-06 U 4.3E-06 U 2.9E-06 U 1.9E-06 U 5.2E-06 U 5.8E-06 U 6.9E-06 U 6.5E-06 U
0.00065 0.0056 0.0021 0.0015 0.0016 0.00069 0.0025 0.0014 
3.7E-05 0.00026 0.00013 4.1E-05 0.00063 0.00017 0.0012 0.00063 
        
5.7E-06 UJ 7.8E-06 UJ 5.8E-06 UJ 5.7E-06 UJ 0.00023 0.00035 0.0003 0.00017 
0.0081 J 0.071 J 0.024 J 0.019 J 0.017 J 0.0043 0.032 J 0.017 J
1.7E-05 0.00012 4E-05 3.7E-05 3.2E-05 6.4E-06 U 6.5E-05 3.2E-05 
1.7E-06 U 4.1E-06 U 2.8E-06 U 1.9E-06 U 5.2E-06 U 5.5E-06 U 6.5E-06 U 6.1E-06 U
        
0.00026 0.0026 0.001 0.00065 0.00058 0.00038 0.00091 0.00053 
1.6E-06 U 3.8E-06 U 2.6E-06 U 1.8E-06 U 5.2E-06 U 5.8E-06 U 7.2E-06 U 6.7E-06 U
        
0.00037 0.003 0.00085 J 0.0007 0.00097 0.00038 0.0012 0.0006 
0.011 J 0.11 J 0.042 J 0.025 J 0.02 J 0.014 J 0.034 J 0.02 J
        
1.4E-05 U 2.3E-05 U 1.4E-05 U 1E-05 U 6.5E-05 J 6.9E-05 J 9.4E-05 J 4.7E-05 J
5.9E-05 0.00046 0.00015 0.00014 0.00013 7.5E-05 0.00024 0.00013 
1.5E-05 0.00011 3.8E-05 3.5E-05 2.4E-05 6.4E-06 U 6.1E-05 3.7E-05 
7.2E-05 0.00033 0.00012 0.00014 0.00024 7.6E-05 0.00048 0.00026 
0.0002 0.0021 0.00076 0.00048 0.00043 0.00025 0.00068 0.00039 
        
        
2.5E-05 0.00022 0.0001 6.2E-05 6.1E-05 4.3E-05 0.0001 5.1E-05 
1.8E-06 U 4.2E-06 U 3E-06 U 2.1E-06 U 5.9E-06 U 7.1E-06 U 7.8E-06 U 7E-06 U
0.0013 0.014 0.0058 0.0032 0.0018 0.0014 0.0047 0.003 
0.015 0.15 J 0.056 J 0.033 J 0.021 0.012 0.052 J 0.036 J
      J   
0.00064 0.0067 0.0025 0.0015 0.0011 0.00029 0.0024 0.0015 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

AC-FT AC-FT AC-FT AC-FT MA-FT MA-FT MA-FT MA-FT
LPR8 LPR8 LPR8 LPR8 LPR1 LPR1 LPR3 LPR3

LPR8-ACFT-IND019 LPR8-ACFT-IND020 LPR8-ACFT-IND021 LPR8-ACFT-IND022 LPR1-MAFT-COMP01 LPR1-MAFT-IND145 LPR3-MAFT-COMP02 LPR3-MAFT-COMP03
9/8/2009 9/8/2009 9/8/2009 9/10/2009 9/1/2009 9/2/2009 8/11/2009 8/11/2009

N N N N N N N N

3E-05 0.00069 0.00023 7E-05 0.00013 3.2E-05 0.00035 0.00022 
0.0014 0.018 J 0.0058 0.0038 0.0033 0.00068 0.011 J 0.0071 
0.0003 0.0026 0.0009 0.00064 0.00057 0.0003 0.0012 0.00081 
0.00015 0.0038 0.0012 0.0003 0.00072 0.00017 0.0023 0.0015 
0.0037 0.028 J 0.0081 0.0071 0.0077 0.0019 0.022 J 0.015 
0.00057 0.0033 0.00094 0.0015 0.0019 0.00048 0.0064 0.0045 
0.00046 0.0059 0.0024 0.0013 0.00086 0.00062 0.0019 0.0011 
        
0.00025 0.0022 0.00075 0.00052 0.00037 0.00023 0.001 0.00061 
1.1E-05 U 1.9E-05 U 1.2E-05 U 8.1E-06 U 4.2E-06 U 1.1E-05 U 9.9E-06 U 8.5E-06 U
        
0.0025 0.02 J 0.0065 0.0058 0.0034 0.00086 0.0096 J 0.0071 
2.1E-06 U 3.2E-06 U 3.2E-06 U 5.8E-06 ZJ 4.4E-06 U 5.9E-06 U 6.9E-06 U 6.3E-06 U
1.9E-06 U 3E-06 U 2.9E-06 U 3.8E-05 4.8E-05 8.1E-06 ZJ 6E-06 U 5.5E-06 U
0.00055 0.0039 0.0013 0.0012 0.00092 0.00023 0.0025 0.0019 
1.6E-06 U 8.3E-06 2.4E-06 U 3E-06 3.1E-06 U 4.1E-06 U 4.6E-06 U 4.6E-06 U
0.0029 0.024 J 0.0085 J 0.0066 0.0044 0.0026 0.01 J 0.007 
0.0088 0.067 J 0.022 J 0.02 J 0.013 0.0032 0.041 J 0.029 J
7.9E-05 0.0005 0.00014 0.00015 0.00011 7.5E-05 0.00036 0.00023 
        
6.1E-06 UJ 8.2E-06 UJ 1.5E-05 U 5.7E-06 UJ 0.00048 0.00073 0.00066 0.00035 
4.4E-05 0.00034 8.5E-05 0.0001 9.2E-05 2.1E-05 0.00032 0.00022 
        
4E-05 0.00016 3.6E-05 7.3E-05 4.8E-05 1.2E-05 0.00023 0.00016 
0.024 J 0.22 J 0.082 J 0.058 J 0.027 J 0.022 J 0.068 J 0.048 J
0.00051 0.0029 0.00088 0.0011 0.00066 0.00044 0.0021 0.0013 
0.00015 0.00098 0.00026 0.00033 0.00015 0.00016 0.00051 0.0003 
0.0015 0.016 0.0065 0.0037 0.0025 0.0017 0.005 0.0033 
        
0.0013 0.013 J 0.0049 0.0028 0.0017 0.0012 0.0045 0.0031 
3.2E-06 U 7.9E-06 U 4.8E-06 U 5E-06 U 0.00013 7.1E-06 U 0.00058 0.00046 
0.00018 J 0.0019 J 0.00077 J 0.0003 J 0.0016 0.0016 0.0036 0.0021 
1.5E-06 U 2.3E-06 U 2.3E-06 U 1E-06 U 3.4E-06 U 4.3E-06 U 4.6E-06 U 4.3E-06 U
1.3E-06 U 2.1E-06 U 2E-06 U 9.4E-07 U 3.1E-06 U 3.8E-06 U 4.4E-06 U 4E-06 U
5.3E-05 ZJ 0.00053 0.00018 0.00014 0.00011 ZJ 8E-06 U 0.00021 ZJ 0.0001 ZJ
        
0.0008 0.0063 0.0022 0.0018 0.001 0.0003 0.0029 0.002 
1.4E-06 U 9E-05 3E-05 2E-05 1.8E-05 4.1E-06 U 3.6E-05 2.5E-05 
        
0.00063 0.0064 0.0026 0.0016 0.001 0.00073 0.0019 0.0012 
      J   
5E-06 UJ 1.1E-05 UJ 8.4E-06 UJ 7.1E-06 UJ 1.1E-05 U 1E-05 U 3.1E-05 UJ 2.3E-05 U
0.00023 J 0.003 J 0.0012 J 0.00033 J 0.0029 0.0024 0.0053 0.0028 
0.0057 0.043 J 0.017 J 0.012 J 0.0055 0.0037 0.016 J 0.013 J
0.0013 0.0089 0.0034 0.0028 0.0013 0.00092 0.0043 0.0033 
0.00084 0.0058 0.0023 0.0019 0.0009 0.00059 0.0025 0.0019 
        
0.0038 0.022 J 0.0077 0.0098 J 0.0028 0.00067 0.012 J 0.0099 J
0.00023 0.0015 0.00053 0.0005 0.00028 0.00018 0.00081 0.00059 
0.0003 0.003 0.00089 0.00099 0.00044 7.6E-05 0.0021 0.0017 
0.0023 0.015 J 0.0057 0.0052 0.0017 0.00057 0.0068 0.0051 
0.0011 0.0089 J 0.0031 0.0022 0.0016 0.00079 0.0044 0.0034 
0.0013 0.0079 0.0024 0.003 0.0016 0.00033 0.0071 0.0056 
0.00057 J 0.0085 J 0.0029 J 0.00089 J 0.0057 0.0046 0.01 0.0055 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

AC-FT AC-FT AC-FT AC-FT MA-FT MA-FT MA-FT MA-FT
LPR8 LPR8 LPR8 LPR8 LPR1 LPR1 LPR3 LPR3

LPR8-ACFT-IND019 LPR8-ACFT-IND020 LPR8-ACFT-IND021 LPR8-ACFT-IND022 LPR1-MAFT-COMP01 LPR1-MAFT-IND145 LPR3-MAFT-COMP02 LPR3-MAFT-COMP03
9/8/2009 9/8/2009 9/8/2009 9/10/2009 9/1/2009 9/2/2009 8/11/2009 8/11/2009

N N N N N N N N

0.019 J 0.13 J 0.052 J 0.039 J 0.018 J 0.015 0.049 J 0.037 J
3.7E-05 0.0003 0.00012 8.6E-05 4.6E-05 3.4E-05 0.00013 9.3E-05 
3.3E-05 0.0002 7E-05 7.9E-05 4.5E-05 4.2E-05 0.00015 0.00011 
0.0036 0.023 J 0.0089 J 0.008 J 0.0033 0.0025 0.0096 J 0.0073 
2.7E-05 0.0002 6.4E-05 7.3E-05 3.1E-05 3E-05 9.6E-05 5.6E-05 
4E-06 U 8.3E-06 U 5E-06 U 3.5E-06 U 0.00041 0.00014 0.0019 0.0015 
2E-06 U 3E-06 U 2.7E-06 U 1.5E-06 U 2.2E-06 U 3E-06 U 4.1E-06 U 4.1E-06 U
0.0078 0.054 J 0.022 J 0.017 J 0.0086 J 0.0061 0.026 J 0.019 J
2.4E-05 0.00017 6.9E-05 5.1E-05 2.5E-05 ZJ 2.9E-05 0.0001 7.1E-05 
0.00019 0.0015 0.00061 0.00042 0.00021 0.00016 0.00056 0.00046 
8.5E-05 J 0.0009 J 0.00045 J 0.00011 J 0.00074 0.00094 0.0014 0.00078 
0.0011 0.0079 0.0031 0.0024 0.0012 0.00082 0.0035 0.0028 
0.0002 0.0014 0.00055 0.00044 0.00026 0.00019 0.00072 0.00056 
2.6E-06 U 5.5E-06 U 3.3E-06 U 2.4E-06 U 4.3E-06 U 6.5E-06 U 1E-05 U 8.7E-06 U
        
0.0023 0.018 J 0.0073 0.0049 0.0022 0.0017 0.0067 0.0056 
0.0008 0.0058 0.0025 0.0016 0.00079 0.00059 0.0025 0.0021 
0.0013 0.0093 J 0.0035 0.0032 0.0014 0.001 0.0041 0.0035 
9.3E-05 0.00064 0.00024 0.00021 0.0001 9.2E-05 0.00029 0.00023 
0.0029 0.023 J 0.0088 0.0071 0.0028 0.0019 0.0084 0.007 
        
1E-06 U 1.6E-06 U 1.2E-06 U 1E-06 U 3.4E-06 5.4E-06 7.8E-06 4.6E-06 
0.0046 0.022 J 0.0063 0.0055 0.014 0.011 0.025 J 0.013 
0.0002 0.0014 0.00046 0.00058 9.4E-05 5.1E-06 U 0.00061 0.00054 
0.00034 0.0025 0.00085 0.0008 0.00037 0.00025 0.0011 0.00089 
0.00067 0.0058 0.0022 0.0014 0.00085 0.00061 0.0021 0.0016 
0.0019 0.014 J 0.0058 0.0042 0.0021 0.0015 0.0058 0.0048 
1.3E-06 U 1.6E-05 7.4E-06 1.3E-06 U 4.1E-06 4.5E-06 U 4.5E-06 U 4.4E-06 U
0.00012 0.001 0.00044 0.00028 0.00011 7.5E-05 0.00033 0.00031 
0.00085 0.0087 J 0.0052 0.0021 0.001 0.00091 0.0023 0.0019 
9.4E-05 0.00098 0.00045 0.00025 0.00012 0.00011 0.0003 0.00024 
0.00032 0.0037 0.0019 0.00079 0.00032 0.00023 0.00068 0.00048 
8.7E-05 0.00066 0.00036 0.00012 0.0022 0.0015 0.0066 0.0034 
0.00073 0.0021 0.00089 0.00074 0.0025 0.0016 0.0054 0.0029 
2.5E-06 U 1.2E-05 5E-06 ZJ 3.5E-06 U 5.4E-06 U 8.3E-06 U 2.3E-05 7E-06 U
1.9E-05 J 0.00015 J 5.9E-05 J 2.6E-05 J 5.6E-05 6.4E-05 8.8E-05 3.4E-06 U
3.1E-05 0.00029 0.00013 4E-05 0.0024 0.00061 0.0026 0.0013 
0.00019 0.00089 0.00038 0.00021 0.0037 0.0012 0.0044 0.0022 
1.7E-05 J 0.00098 J 0.00035 J 3.3E-05 J 0.00073 0.00064 0.0014 0.0007 
        
        
2.7E-06 J 4E-06 ZJ 1.6E-06 UJ 1.2E-06 UJ 6E-06 9.4E-06 1.7E-05 9.3E-06 
        
0.00025 0.002 0.001 0.00032 0.0099 J 0.0046 0.016 J 0.0084 J
0.00019 J 0.0032 J 0.0013 J 0.0003 J 0.0024 0.0018 0.0047 0.0025 
        
2.9E-05 0.00013 4.3E-05 J 3.8E-05 0.00013 3.6E-05 0.00018 8.8E-05 
2.3E-06 U 5.4E-06 U 3.4E-06 U 3.2E-06 U 1.2E-05 7.9E-06 U 7.7E-06 U 7E-06 U
2E-06 U 4.6E-06 U 3E-06 U 2.8E-06 U 4.4E-06 U 6.7E-06 U 6.6E-06 U 5.9E-06 U
3.2E-06 UJ 7.4E-06 UJ 4.7E-06 UJ 4.4E-06 UJ 0.0014 0.0017 0.0024 0.0013 
2.5E-06 U 5.7E-06 U 3.6E-06 U 3.4E-06 U 2.9E-05 8.2E-06 U 4.5E-05 2.3E-05 
2.3E-06 U 5.3E-06 U 3.4E-06 U 3.2E-06 U 0.00012 3.3E-05 0.00015 7.4E-05 
0.00014 J 0.001 J 0.00068 J 0.00018 J 0.00074 0.0011 0.0014 0.00081 
0.0012 J 0.0061 J 0.0028 J 0.0014 J 0.0087 0.0032 0.016 0.0082 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

AC-FT AC-FT AC-FT AC-FT MA-FT MA-FT MA-FT MA-FT
LPR8 LPR8 LPR8 LPR8 LPR1 LPR1 LPR3 LPR3

LPR8-ACFT-IND019 LPR8-ACFT-IND020 LPR8-ACFT-IND021 LPR8-ACFT-IND022 LPR1-MAFT-COMP01 LPR1-MAFT-IND145 LPR3-MAFT-COMP02 LPR3-MAFT-COMP03
9/8/2009 9/8/2009 9/8/2009 9/10/2009 9/1/2009 9/2/2009 8/11/2009 8/11/2009

N N N N N N N N

6.3E-05 J 0.00028 J 0.00023 J 6.2E-05 J 0.00067 0.00033 0.0016 7.5E-06 U
0.0017 J 0.013 J 0.0041 J 0.0023 J 0.006 0.0018 0.0095 J 0.0046 
0.0002 J 0.0014 J 0.00045 J 0.00027 J 0.00086 0.00028 0.0017 0.0007 
0.012 J 0.069 J 0.021 J 0.019 J 0.025 J 0.012 0.05 J 0.026 J
0.00047 J 0.0027 J 0.00079 J 0.00062 J 0.0019 0.001 0.0042 0.0016 
8.9E-05 J 0.00062 J 0.00024 J 0.00012 J 0.00091 0.00046 0.0016 0.00079 
        
0.00065 J 0.0037 J 0.0014 J 0.00097 J 0.0026 0.0011 0.0046 0.0023 
0.0081 J 0.045 J 0.015 J 0.012 J 0.019 J 0.0055 0.034 J 0.016 J
1.2E-05 U 2E-05 U 7.3E-06 J 8.6E-06 U 8.8E-06 J 1.1E-05 J 1.9E-05 J 1.1E-05 J
0.00031 J 0.0027 J 0.0011 J 0.00035 J 0.0038 0.0016 0.0089 0.0045 
0.00013 J 0.0038 J 0.0014 J 0.00014 J 0.0026 0.0012 0.01 J 0.0059 
0.0098 J 0.046 J 0.012 J 0.015 J 0.026 J 0.0089 J 0.04 J 0.018 J
        
3.3E-05 0.00013 7.3E-05 5.1E-05 0.0002 0.00021 0.0009 0.00051 
5.1E-06 UJ 1.3E-05 UJ 6.6E-06 UJ 6.6E-06 UJ 0.00022 5.3E-06 U 0.00057 0.00022 
0.00091 J 0.0014 J 0.00083 J 0.00096 J 0.0059 0.0016 0.01 J 0.0048 
1.8E-05 J 4.4E-05 J 1.9E-05 J 2.2E-05 J 0.00018 3.7E-05 0.00027 0.00012 
2.7E-05 J 0.00016 J 5.5E-05 J 6.1E-06 UJ 0.0001 2.4E-05 0.00013 5.7E-05 
0.00088 J 0.0054 J 0.0016 J 0.0015 J 0.002 0.001 0.004 0.0019 
2.5E-05 J 0.0002 0.00013 ZJ 3.5E-05 J 0.00021 0.00025 0.00051 0.00029 
0.0013 J 0.0081 J 0.0028 J 0.0022 J 0.0024 0.0018 0.0048 0.0024 
0.0045 J 0.03 J 0.011 J 0.0081 J 0.027 0.011 0.048 J 0.022 
        
0.00042 J 0.0027 J 0.00093 J 0.0008 J 0.0011 0.00036 0.0017 0.00084 
0.0047 J 0.029 J 0.0091 J 0.0072 J 0.0088 J 0.003 0.016 J 0.0075 
        
0.0071 J 0.048 J 0.016 J 0.013 J 0.016 J 0.0095 J 0.028 J 0.014 J
4.2E-06 UJ 1.1E-05 UJ 5.5E-06 UJ 4.8E-05 J 0.00057 0.00015 0.001 0.00049 
0.00011 J 0.00063 J 0.00021 J 0.0002 J 0.00031 9.4E-05 0.00055 0.00027 
        
1.2E-05 U 1.7E-05 J 1.3E-05 J 8.1E-06 U 2E-05 J 3E-05 J 5.8E-05 J 3.4E-05 J
        
        
7.4E-05 J 0.00021 J 8.7E-05 J 0.00011 J 0.00041 9.6E-05 0.00057 0.00026 
5.3E-05 J 0.0003 J 6.9E-05 J 6.3E-05 J 6.6E-05 5.3E-05 0.00025 0.00018 
        
        
        
6.3E-06 UJ 8E-05 J 3.9E-05 ZJ 2.8E-05 J 0.0014 0.00089 0.0021 0.00099 
5.2E-06 UJ 1.3E-05 UJ 6.8E-06 UJ 6.5E-06 UJ 1.1E-05 U 5.4E-06 U 1.1E-05 U 8.8E-06 U
5E-05 J 0.00057 J 0.00017 J 0.00011 J 0.00021 4.2E-05 0.00037 0.00018 
8E-05 J 0.0004 0.0003 ZJ 0.00012 0.0005 0.00072 0.0017 0.00097 
5E-06 UJ 1.2E-05 UJ 6.5E-06 UJ 6.5E-06 UJ 9.7E-06 U 5.3E-06 U 1E-05 U 8.3E-06 U
2.4E-05 J 0.0001 J 2.9E-05 J 2.3E-05 J 6.4E-05 4.2E-05 0.0001 4.1E-05 
0.00019 0.0043 0.0013 0.00053 0.0017 0.00039 0.0035 0.0019 
0.00029 0.0034 0.00094 0.00049 0.0013 0.00022 0.0019 7.9E-06 U
0.0004 0.0059 0.0019 0.00091 0.0041 0.0012 0.0075 0.0036 
0.0021 0.019 J 0.0076 0.0043 0.0036 0.0019 0.0075 0.0043 
0.0052 0.047 0.016 0.012 0.013 0.0035 0.026 0.014 
        
3.2E-06 U 7.5E-06 U 5.2E-06 U 2.8E-06 U 8.2E-06 U 9.8E-06 U 9.3E-06 U 8.7E-06 U
5.2E-05 0.00026 7.8E-05 8.7E-05 0.00026 5.9E-05 0.00043 0.00021 
1.2E-05 U 4.5E-05 J 3.5E-05 J 6.8E-06 J 4.2E-05 5.8E-05 J 0.00011 6.8E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

AC-FT AC-FT AC-FT AC-FT MA-FT MA-FT MA-FT MA-FT
LPR8 LPR8 LPR8 LPR8 LPR1 LPR1 LPR3 LPR3

LPR8-ACFT-IND019 LPR8-ACFT-IND020 LPR8-ACFT-IND021 LPR8-ACFT-IND022 LPR1-MAFT-COMP01 LPR1-MAFT-IND145 LPR3-MAFT-COMP02 LPR3-MAFT-COMP03
9/8/2009 9/8/2009 9/8/2009 9/10/2009 9/1/2009 9/2/2009 8/11/2009 8/11/2009

N N N N N N N N

0.012 0.083 J 0.028 J 0.028 J 0.022 0.0058 0.048 J 0.028 J
0.0013 0.011 J 0.0035 0.0033 0.0037 0.0009 0.0081 J 0.0042 
0.002 0.016 J 0.0052 0.004 0.0052 0.0014 0.01 J 0.0059 
0.00096 0.0045 0.0014 0.0019 0.00097 0.00073 0.004 0.0025 
0.00013 0.00082 0.00022 0.00019 0.00036 0.00011 0.0014 0.00082 
0.0049 0.025 J 0.007 0.0088 J 0.014 J 0.004 0.028 J 0.015 J
4.7E-05 9.5E-05 4.6E-05 8.8E-05 0.00024 7.8E-05 0.00058 0.00031 
        
2.1E-06 U 5E-06 U 3.5E-06 U 2.9E-05 7.9E-06 U 8.4E-06 U 8.5E-06 U 7.9E-06 U
0.0066 0.053 J 0.02 J 0.015 J 0.013 J 0.0081 J 0.025 J 0.015 J
0.00028 0.004 0.0022 0.00076 0.00045 J 0.00044 J 0.00076 J 0.00054 J
0.252 1.93 0.696 0.523 0.508 0.253 1.1 0.662 
0.235 1.75 0.628 0.482 0.475 0.23 1.04 0.628 
0.15 1.18 0.435 0.315 0.246 0.147 0.527 0.329 
3.03E-06 2.73E-05 1.21E-05 7.42E-06 7.19E-06 5.05E-06 1.19E-05 6.19E-06 

6.6E-06 J 5E-05 ZJ 3.6E-05 J 4.8E-06 J 3.7E-05 5.6E-05 0.00011 6.4E-05 
0.00027 J 0.0018 J 0.0012 ZJ 0.00037 J 0.0024 J 0.0034 J 0.0049 J 0.0028 J
0.0072 J 0.046 J 0.016 ZJ 0.0089 J 0.05 J 0.034 0.089 J 0.047 J
0.055 J 0.32 J 0.1 ZJ 0.086 J 0.16 J 0.067 J 0.3 J 0.15 J
0.061 J 0.51 J 0.18 J 0.14 J 0.13 J 0.053 J 0.26 J 0.15 J
0.068 ZJ 0.61 J 0.22 J 0.16 ZJ 0.095 ZJ 0.051 ZJ 0.25 ZJ 0.18 ZJ
0.049 J 0.33 J 0.13 J 0.11 J 0.048 ZJ 0.033 0.15 J 0.11 J
0.011 0.081 J 0.032 0.024 0.011 0.0077 0.032 0.027 
0.0013 0.014 J 0.0075 0.0032 0.0014 0.0012 0.0033 0.0026 

0.0073 UJ 0.0071 UJ 0.0075 UJ 0.0075 UJ 0.0073 U 0.0071 U 0.0078 U 0.0077 U
0.0073 UJ 0.0071 UJ 0.0075 UJ 0.0075 UJ 0.0073 U 0.0071 U 0.0078 U 0.0077 U
0.0073 UJ 0.0071 UJ 0.0075 UJ 0.0075 UJ 0.0073 U 0.0071 U 0.0078 U 0.0077 U
0.0073 UJ 0.11 J 0.061 J 0.0075 UJ 0.067 0.051 0.15 0.087 
0.0073 UJ 0.0071 UJ 0.0075 UJ 0.0075 UJ 0.0073 U 0.0071 U 0.0078 U 0.0077 U
0.28 J 1.6 J 0.6 J 0.39 J 0.21 0.099 0.68 0.4 
0.17 J 0.87 J 0.35 J 0.23 J 0.073 0.041 0.3 0.25 
0.0073 UJ 0.0071 UJ 0.0075 UJ 0.0075 UJ 0.0073 U 0.0071 U 0.0078 U 0.0077 U
0.0073 UJ 0.0071 UJ 0.0075 UJ 0.0075 UJ 0.0073 U 0.0071 U 0.0078 U 0.0077 U

3.4E-07 U 1.5E-06 J 8.2E-07 J 1E-06 J 1E-06 ZJ 7.5E-07 U 1.2E-06 J 8.1E-07 ZJ
3.6E-07 J 4.3E-07 J 2.6E-07 ZJ 3E-07 J 6.5E-07 J 3.5E-07 U 5E-07 J 3.7E-07 ZJ
3.2E-07 U 4.9E-07 U 3.2E-07 U 3.7E-07 U 2.1E-07 U 5.8E-07 U 3.6E-07 U 3.3E-07 U
2.1E-07 U 4.3E-07 U 3.1E-07 ZJ 2.3E-07 U 1.8E-07 U 5.2E-07 U 3.6E-07 U 2.9E-07 U
2.5E-07 ZJ 1.1E-06 ZJ 6E-07 J 5.8E-07 J 1.7E-06 J 1.7E-06 J 1.9E-06 J 5.9E-07 ZJ
2.1E-07 U 2.2E-06 J 9.4E-07 J 8.5E-07 J 2.7E-07 ZJ 5E-07 U 6.2E-07 J 2.9E-07 U
1.8E-07 ZJ 4.5E-07 ZJ 2.7E-07 J 1.9E-07 ZJ 3.4E-07 J 4.5E-07 J 4.9E-07 J 2.2E-07 J
2.7E-07 U 6.5E-07 J 3.3E-07 U 3.6E-07 J 2.3E-07 ZJ 5.3E-07 U 4.2E-07 U 3.2E-07 U
2.2E-07 U 4E-07 U 2.4E-07 U 2.8E-07 U 1.3E-07 U 4.2E-07 U 3E-07 U 2.2E-07 U
1.6E-07 U 3.1E-07 U 1.8E-07 U 2.7E-07 U 6.4E-07 J 5.3E-07 J 1.3E-06 J 3.8E-07 ZJ
2.6E-07 U 2E-06 J 7.6E-07 J 8.4E-07 J 4.9E-07 ZJ 6.2E-07 U 1.1E-06 ZJ 6.9E-07 J
1.5E-07 U 2.7E-07 U 1.6E-07 U 1.9E-07 U 1.5E-07 ZJ 2.7E-07 U 2.7E-07 J 1.8E-07 U
8.6E-07 J 3.9E-06 J 1.4E-06 J 1.5E-06 J 2.5E-06 J 2.1E-06 J 3.4E-06 J 1.7E-06 J
1.9E-05 9.9E-05 2.8E-05 3.5E-05 2.4E-05 2.2E-05 7.8E-05 4.5E-05 
1.3E-07 U 2.5E-07 U 1.8E-07 U 1.6E-07 U 3.5E-06 3.4E-06 5.7E-06 2.5E-06 
1.5E-06 J 2.1E-06 J 1.6E-06 J 2.1E-06 J 5E-07 U 1.3E-06 U 1E-06 U 7.5E-07 U
5.2E-07 U 7.6E-07 U 4.5E-07 U 5.5E-07 U 2.4E-06 J 9E-07 U 1.3E-06 U 1E-06 U
1.93E-05 0.000103 2.94E-05 3.65E-05 2.59E-05 2.32E-05 8.11E-05 4.66E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White catfish-Fillet 
(skinless)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

AC-FT AC-FT AC-FT AC-FT MA-FT MA-FT MA-FT MA-FT
LPR8 LPR8 LPR8 LPR8 LPR1 LPR1 LPR3 LPR3

LPR8-ACFT-IND019 LPR8-ACFT-IND020 LPR8-ACFT-IND021 LPR8-ACFT-IND022 LPR1-MAFT-COMP01 LPR1-MAFT-IND145 LPR3-MAFT-COMP02 LPR3-MAFT-COMP03
9/8/2009 9/8/2009 9/8/2009 9/10/2009 9/1/2009 9/2/2009 8/11/2009 8/11/2009

N N N N N N N N

3.4E-07 U 1.5E-06 8.2E-07 1E-06 1.8E-06 ZJ 7.5E-07 U 1.2E-06 1.4E-06 ZJ
3.6E-07 4.3E-07 2.6E-07 ZJ 3E-07 1.4E-06 4.5E-07 U 5E-07 1E-06 ZJ
2.3E-07 U 2.8E-06 1.3E-06 ZJ 1.2E-06 5E-07 ZJ 5.2E-07 U 6.2E-07 J 3E-07 U
4.3E-07 ZJ 1.5E-06 ZJ 8.7E-07 7.7E-07 ZJ 2.8E-06 ZJ 3.1E-06 ZJ 3.9E-06 ZJ 1.6E-06 ZJ
2.6E-07 U 2E-06 7.6E-07 8.4E-07 4.9E-07 ZJ 6.2E-07 U 1.1E-06 ZJ 6.9E-07 
8.6E-07 3.9E-06 1.4E-06 1.5E-06 4.7E-06 ZJ 3.9E-06 J 5.7E-06 ZJ 3.5E-06 ZJ
1.9E-05 9.9E-05 2.8E-05 3.5E-05 2.5E-05 2.3E-05 7.8E-05 4.6E-05 
1.3E-07 U 2.5E-07 U 1.8E-07 U 1.6E-07 U 5.2E-06 7.6E-06 9.2E-06 ZJ 3E-06 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT
LPR3 LPR3 LPR3 LPR3 LPR3 LPR4 LPR4 LPR5

LPR3-MAFT-COMP04 LPR3-MAFT-COMP05 LPR3-MAFT-COMP07 LPR3-MAFT-COMP08 LPR3-MAFT-COMP13 LPR4-MAFT-COMP16 LPR4-MAFT-COMP17 LPR5-MAFT-COMP20
8/12/2009 8/13/2009 8/13/2009 8/13/2009 8/14/2009 9/18/2009 9/18/2009 9/18/2009

N N N N N N N N

0.00098 UJ 0.00027 J 0.002 UJ 0.002 UJ 0.002 UJ 0.00099 UJ 0.001 UJ 0.00098 UJ
0.00098 UJ 0.00065 J 0.002 UJ 0.002 UJ 0.002 UJ 0.00022 J 0.001 U 0.00098 U
0.00098 U 0.00099 U 0.002 U 0.002 U 0.002 U 0.00099 U 0.001 U 0.00098 U
0.00043 J 0.0017 J 0.00076 J 0.00036 J 0.0027 J 0.0015 0.0014 0.0016 

0.0065 0.012 0.015 0.0096 0.0075 0.0057 0.0084 0.0077 
0.0032 J 0.0032 J 0.0045 J 0.0027 J 0.0026 J 0.0025 UJ 0.0032 J 0.0029 J
0.0018 UJ 0.00068 UJ 0.0014 UJ 0.001 UJ 0.0006 J 0.0037 UJ 0.0032 UJ 0.003 UJ
0.018 J 0.022 U 0.036 0.023 0.018 0.013 0.017 0.021 
0.035 0.027 0.055 0.027 0.026 0.02 0.029 0.033 
0.0027 UJ 0.0023 J 0.0044 J 0.0022 J 0.0016 UJ 0.0028 UJ 0.0049 J 0.0034 J
7.8E-05 U 6.7E-05 J 0.00011 J 6.4E-05 J 6E-05 J 4.1E-05 U 1.8E-06 U 9.4E-06 U
4.7E-05 U 3.5E-05 U 5.4E-05 U 4E-05 U 2E-05 U 8.4E-05 U 0.00011 U 6.6E-05 U
7.3E-05 U 7E-05 J 8.6E-05 U 5.5E-05 U 5.2E-05 U 0.00011 U 0.00016 U 9.5E-05 U
0.02 0.025 0.041 0.023 0.017 0.014 0.019 0.022 
0.006 0.0055 0.0099 0.0051 0.0053 0.0036 J 0.006 J 0.0065 J
2.9E-05 U 2.7E-05 U 5.6E-05 U 5.1E-05 J 3.2E-05 J 0.0001 U 0.00015 U 8.9E-05 U
0.0098 0.01 0.014 0.01 0.0078 0.0066 0.0088 0.0082 
0.00063 U 0.00034 U 0.00062 U 0.00037 U 0.00027 U 0.0012 U 0.0013 U 0.00053 U
0.00081 U 0.00055 U 0.0013 U 0.00064 U 0.00048 U 0.0023 U 0.0027 U 0.0021 U
0.00031 J 0.00063 J 0.00092 J 0.00056 J 0.00022 U 1.5E-05 U 1.7E-05 U 3.7E-05 U
0.00011 U 0.00012 U 0.00025 U 0.00017 U 0.0001 U 0.00016 UJ 0.00014 UJ 0.00022 UJ
5E-05 U 4.4E-05 U 0.00011 U 6.4E-05 U 9E-05 U 6.3E-05 J 3.2E-05 U 2.3E-05 U
0.00015 U 0.00013 U 0.00025 U 0.00019 U 0.00011 U 0.00081 U 0.00076 U 0.00055 U
5.2E-05 J 0.00013 J 7.2E-05 J 4.9E-05 J 9.8E-05 J 8.6E-05 U 0.00011 U 7.1E-05 U
0.0076 J 0.01 J 0.013 UJ 0.0095 J 0.0061 J 0.0048 0.0059 0.0041 
4.1E-05 UJ 4.1E-05 J 4.9E-05 UJ 4.4E-05 UJ 5E-05 J 1.7E-06 UJ 1.3E-06 UJ 1.8E-06 UJ
0.0032 0.0043 0.0056 0.004 0.003 0.0028 0.0033 0.0032 U
0.0017 0.002 0.0032 0.0026 0.0017 0.0013 J 0.0014 J 0.0016 J
0.00013 U 0.00018 U 0.00024 U 0.00024 U 0.00016 U 0.00042 U 0.00044 U 0.00089 U
0.0028 J 0.0031 J 0.0055 J 0.0034 J 0.0032 J 0.0027 J 0.003 J 0.0041 J
0.053 0.0293 0.0954 0.0522 0.044 0.033 0.0509 0.0574 
0.0082 0.0096 J 0.016 J 0.01 J 0.0064 J 0.0055 0.0078 0.007 

0.009 U 0.009 U 0.009 U 0.01 U 0.01 U 0.008 U 0.01 U 0.01 U

0.21 0.19 0.26 0.17 0.16 0.26 0.24 0.3 
0.12 0.1 0.15 0.096 0.12 0.13 0.12 J 0.18 
0.09 0.09 0.11 0.074 0.04 0.13 0.12 0.12 
432 313 436 593 877 203 360 240 
0.37 J 0.24 J 0.23 J 0.16 J 0.11 J 0.2 J 0.42 J 0.13 J

5.2 3.9 4.5 3.5 3.8 3.8 5.5 3.6 
306 303 316 298 299 286 278 291 
3540 3740 3740 3700 3590 3640 3560 3620 
589 510 718 684 573 637 679 603 
0.27 J 0.02 J 0.02 UJ 0.02 UJ 0.05 J 0.02 UJ 0.02 UJ 0.02 UJ
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT
LPR3 LPR3 LPR3 LPR3 LPR3 LPR4 LPR4 LPR5

LPR3-MAFT-COMP04 LPR3-MAFT-COMP05 LPR3-MAFT-COMP07 LPR3-MAFT-COMP08 LPR3-MAFT-COMP13 LPR4-MAFT-COMP16 LPR4-MAFT-COMP17 LPR5-MAFT-COMP20
8/12/2009 8/13/2009 8/13/2009 8/13/2009 8/14/2009 9/18/2009 9/18/2009 9/18/2009

N N N N N N N N

11.5 0.75 0.26 J 0.43 J 0.34 J 0.19 J 0.3 J 0.37 J
0.021 J 0.019 J 0.005 UJ 0.005 UJ 0.005 UJ 0.005 UJ 0.004 UJ 0.004 UJ
0.11 J 0.12 J 0.14 0.14 0.12 0.11 J 0.098 J 0.15 
0.049 J 0.032 J 0.032 J 0.11 J 0.056 J 0.022 J 0.054 J 0.044 J
0.001 U 0.001 U 0.001 U 0.001 U 0.0009 U 0.0009 U 0.0009 U 0.0009 U
0.001 U 0.003 J 0.001 U 0.001 U 0.001 U 0.001 J 0.002 J 0.004 J
0.0098 J 0.0098 J 0.0068 J 0.0051 J 0.006 J 0.0055 J 0.01 J 0.007 J
0.49 J 0.37 J 0.33 J 0.37 J 0.35 J 0.35 J 0.38 J 0.35 J
0.01 J 0.007 J 0.009 J 0.008 J 0.011 J 0.006 J 0.013 J 0.01 J
0.24 J 0.24 J 0.19 J 0.21 J 0.29 J 0.18 J 0.23 J 0.17 J
0.22 J 0.15 J 0.15 J 0.11 J 0.1 J 0.11 J 0.26 J 0.11 J
0.0023 UJ 0.0022 UJ 0.0022 U 0.0022 U 0.0021 UJ 0.002 U 0.002 UJ 0.002 U
0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0004 UJ 0.0004 UJ
11.9 10.4 9.2 J 10 11.6 9.7 J 10.3 9.7 
1.1 0.67 0.8 0.6 1.1 1.4 0.63 0.79 

0.0018 UJ 0.0047 J 0.009 J 0.0059 J 0.0052 J 0.0023 UJ 0.0037 UJ 0.003 UJ
0.0042 J 0.0019 UJ 0.0019 UJ 0.001 UJ 0.0041 J 0.0031 J 0.0026 J 0.0029 J
0.0014 UJ 0.0015 UJ 0.0023 UJ 0.0019 UJ 0.0018 UJ 0.0029 UJ 0.0023 UJ 0.0017 J
0.0037 J 0.0079 J 0.012 J 0.0092 J 0.0033 J 0.0039 J 0.0037 UJ 0.0034 UJ
0.0017 UJ 0.0019 UJ 0.0022 UJ 0.0017 UJ 0.003 UJ 0.0022 UJ 0.0036 UJ 0.003 UJ
0.016 J 0.02 J 0.042 J 0.032 J 0.025 J 0.0088 J 0.011 J 0.0057 J
0.0075 UJ 0.0079 J 0.012 J 0.0084 J 0.0065 UJ 0.0034 UJ 0.0035 UJ 0.0029 UJ
0.011 J 0.013 J 0.022 J 0.017 J 0.013 J 0.01 J 0.0094 J 0.0084 J
0.00076 UJ 0.00087 UJ 0.0011 J 0.0013 J 0.00085 UJ 0.0021 U 0.0024 U 0.0011 U
0.00041 UJ 0.00052 UJ 0.00062 UJ 0.00049 UJ 0.0006 J 0.0013 U 0.0009 U 0.0014 U
0.00035 UJ 0.00045 UJ 0.00053 UJ 0.0005 J 0.00039 J 0.001 J 0.00068 U 0.001 U
0.00033 UJ 0.00034 UJ 0.00029 UJ 0.00035 UJ 0.00028 UJ 0.0013 U 0.001 U 0.0012 U
0.00031 UJ 0.00039 UJ 0.00046 UJ 0.00034 UJ 0.00028 UJ 0.001 U 0.00067 U 0.00095 U
0.00028 UJ 0.00034 UJ 0.0004 UJ 0.00032 UJ 0.00025 UJ 0.00072 U 0.00056 J 0.00069 U
0.0034 J 0.0027 J 0.0048 J 0.0048 J 0.0029 J 0.0036 J 0.002 U 0.0017 J
0.00038 UJ 0.00055 UJ 0.00042 UJ 0.00047 UJ 0.00038 J 0.00092 UJ 0.0015 UJ 0.00091 UJ
0.0019 J 0.0023 J 0.0039 J 0.0033 J 0.0017 J 0.0012 J 0.001 J 0.00074 J
0.019 J 0.019 J 0.032 J 0.03 J 0.02 J 0.014 J 0.011 J 0.008 J
0.0012 UJ 0.011 J 0.016 J 0.013 J 0.046 J 0.002 UJ 0.0014 UJ 0.0017 UJ
0.00035 UJ 0.00035 UJ 0.00031 UJ 0.00037 UJ 0.00028 UJ 0.0015 UJ 0.0013 UJ 0.0014 UJ
0.0016 UJ 0.0021 UJ 0.0019 UJ 0.0022 UJ 0.0028 UJ 0.0026 U 0.0013 U 0.0021 U
0.00045 UJ 0.0006 UJ 0.0007 UJ 0.00057 UJ 0.00044 UJ 0.0012 UJ 0.00084 UJ 0.0013 UJ
0.016 J 0.022 J 0.033 J 0.031 J 0.014 J 0.0077 J 0.0076 J 0.0018 U
0.0081 J 0.0084 J 0.011 J 0.011 J 0.0088 J 0.0065 J 0.0054 J 0.0033 J
0.00084 U 0.00094 U 0.00092 U 0.00093 U 0.00084 U 0.00098 U 0.00092 U 0.00088 U
0.0017 J 0.0016 J 0.003 J 0.0028 J 0.0022 J 0.0011 J 0.0009 J 0.0007 J
0.0033 0.0037 0.0062 0.0077 J 0.0044 0.0021 0.0021 0.0012 
0.0041 0.0039 0.0071 0.0072 J 0.0052 0.0024 0.0021 0.0013 
0.0029 0.003 0.0051 0.0053 J 0.0044 0.002 0.0017 0.0012 
0.00084 U 0.00094 U 0.00092 U 0.00093 U 0.00084 U 0.00098 U 0.00092 U 0.00088 U
0.0019 J 0.0022 J 0.0034 J 0.003 J 0.0025 J 0.0012 J 0.001 J 0.001 J
0.0032 0.003 0.0052 0.0058 J 0.0042 0.002 0.0017 0.0011 
0.0062 0.0091 0.016 0.016 J 0.009 0.0036 0.0029 0.0028 
0.0027 0.0026 0.005 0.0041 J 0.0037 0.002 0.0019 0.0014 
0.00084 U 0.00094 U 0.00092 U 0.00093 U 0.00084 U 0.00098 U 0.00092 U 0.00088 U
0.002 J 0.0025 J 0.0039 J 0.0039 J 0.003 J 0.0016 J 0.0017 J 0.0013 J
0.0034 0.0056 0.0049 0.0064 J 0.0042 0.0023 0.0021 0.0016 
0.0088 0.0097 0.017 0.018 J 0.012 0.0054 0.004 0.0035 

Page 182 of 207
AECOM

Final

July 2017



Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT
LPR3 LPR3 LPR3 LPR3 LPR3 LPR4 LPR4 LPR5

LPR3-MAFT-COMP04 LPR3-MAFT-COMP05 LPR3-MAFT-COMP07 LPR3-MAFT-COMP08 LPR3-MAFT-COMP13 LPR4-MAFT-COMP16 LPR4-MAFT-COMP17 LPR5-MAFT-COMP20
8/12/2009 8/13/2009 8/13/2009 8/13/2009 8/14/2009 9/18/2009 9/18/2009 9/18/2009

N N N N N N N N

0.0044 0.0047 0.0087 0.0064 J 0.0048 0.0026 0.0029 0.0033 
0.00084 U 0.00094 U 0.00092 U 0.00093 U 0.00084 U 0.00098 U 0.00092 U 0.00088 U
0.00084 UJ 0.00094 UJ 0.00092 UJ 0.0049 J 0.00084 UJ 0.00098 UJ 0.00092 UJ 0.00088 UJ
0.0096 0.011 0.017 0.018 J 0.013 0.0064 0.0063 0.0049 
0.00084 U 0.00069 J 0.00092 U 0.00093 UJ 0.00094 0.00098 U 0.00092 U 0.00088 U

1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 U 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 U 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 U 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 UJ 1.8 UJ 1.8 UJ 2 UJ 1.7 UJ 1.8 UJ 1.9 UJ
7.6 U 7.4 U 7 U 7.3 U 8 U 7 U 7 U 7.6 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 U 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 U 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 U 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
7.6 U 7.4 U 7 U 7.3 U 8 U 7 U 7 U 7.6 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 U 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 U 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
3.8 U 3.7 U 3.5 U 3.6 U 4 U 3.5 U 3.5 U 3.8 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
3.8 UJ 3.7 UJ 3.5 UJ 3.6 UJ 4 UJ 3.5 UJ 3.5 UJ 3.8 UJ
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT
LPR3 LPR3 LPR3 LPR3 LPR3 LPR4 LPR4 LPR5

LPR3-MAFT-COMP04 LPR3-MAFT-COMP05 LPR3-MAFT-COMP07 LPR3-MAFT-COMP08 LPR3-MAFT-COMP13 LPR4-MAFT-COMP16 LPR4-MAFT-COMP17 LPR5-MAFT-COMP20
8/12/2009 8/13/2009 8/13/2009 8/13/2009 8/14/2009 9/18/2009 9/18/2009 9/18/2009

N N N N N N N N

1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
7.6 U 7.4 U 7 U 7.3 U 8 U 7 U 7 U 7.6 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 U 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U
1.9 UJ 1.8 U 1.8 U 1.8 U 2 U 1.7 U 1.8 U 1.9 U

4.7E-05 6.2E-05 8E-05 5.8E-05 6.3E-05 3.7E-05 4.5E-05 4.1E-05 
4.6E-05 5.7E-05 8.6E-05 6.9E-05 7E-05 3.4E-05 J 4E-05 J 3.8E-05 J
        
        J
0.0018 0.0024 0.004 0.0018 0.0018 0.00095 0.0013 0.0014 
0.00093 0.0011 0.002 0.00088 0.0011 0.00049 0.00071 0.00078 
0.00023 0.00031 0.0005 0.00019 0.00025 0.00013 0.00018 0.00017 
0.008 J 0.0081 J 0.015 J 0.007 0.01 J 0.0046 0.0062 0.0071 
4.6E-06 U 4.3E-06 U 3.6E-06 U 3.4E-06 U 3.1E-06 U 8.1E-06 U 3.3E-06 U 1.2E-05 U
0.0016 0.0017 0.0031 0.0015 0.0022 0.00093 0.0013 0.0016 
0.00074 0.0008 0.0014 0.00071 0.00099 0.0004 0.00058 0.00069 
        
0.0002 0.00019 0.00031 0.00027 0.00025 0.00013 0.00011 7.4E-05 J
0.019 J 0.022 J 0.035 J 0.018 J 0.026 J 0.011 J 0.015 J 0.019 J
5.2E-05 3.6E-05 8.7E-05 3.8E-05 5.2E-05 1.9E-05 3.1E-05 1.4E-05 U
4.4E-06 U 4.1E-06 U 3.4E-06 U 3.2E-06 U 3.1E-06 U 7.6E-06 U 3.1E-06 U 1.4E-05 U
        J
0.00064 0.00061 0.0011 0.00054 0.0008 0.00035 0.0005 0.00052 
4.8E-06 U 4.5E-06 U 3.8E-06 U 3.5E-06 U 3.1E-06 U 8E-06 U 3.3E-06 U 1.3E-05 U
        
0.00063 0.00061 0.0015 0.00077 0.0011 0.00064 0.00075 0.00071 
0.022 J 0.023 J 0.042 J 0.02 J 0.03 J 0.013 J 0.017 J 0.022 J
        
5.7E-05 J 6.1E-05 J 9E-05 J 7.2E-05 J 7.5E-05 J 3.1E-05 J 2.5E-05 J 1.7E-05 J
0.00016 0.00016 0.00033 0.00014 0.00021 8.4E-05 0.00011 0.00013 
4.3E-05 4.3E-05 7.9E-05 3.7E-05 4.7E-05 1.9E-05 3.2E-05 3.8E-05 
0.00029 0.00032 0.0005 0.00028 0.00036 0.00015 0.00021 0.00024 
0.00048 0.00044 0.00074 0.00046 0.00067 0.00029 0.00036 0.00045 
        
        
6.3E-05 6.1E-05 0.00012 4.4E-05 8E-05 3.1E-05 5E-05 7.4E-05 
5.2E-06 U 4.8E-06 U 4E-06 U 4.1E-06 U 4E-06 U 8.9E-06 U 3.6E-06 U 1.4E-05 U
0.0032 0.0036 0.0059 0.0028 0.0039 0.0024 0.0031 0.0029 
0.038 J 0.039 J 0.086 J 0.036 J 0.043 J 0.021 0.028 J 0.03 J
      J  J  J
0.0015 0.0018 0.0032 0.0016 0.0019 0.00089 0.0011 0.0012 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT
LPR3 LPR3 LPR3 LPR3 LPR3 LPR4 LPR4 LPR5

LPR3-MAFT-COMP04 LPR3-MAFT-COMP05 LPR3-MAFT-COMP07 LPR3-MAFT-COMP08 LPR3-MAFT-COMP13 LPR4-MAFT-COMP16 LPR4-MAFT-COMP17 LPR5-MAFT-COMP20
8/12/2009 8/13/2009 8/13/2009 8/13/2009 8/14/2009 9/18/2009 9/18/2009 9/18/2009

N N N N N N N N

0.00021 0.00024 0.00042 0.00021 0.00026 0.00013 0.00018 0.00017 
0.0065 0.008 J 0.014 J 0.0076 0.0074 0.0035 0.0046 0.0053 
0.0009 0.00087 0.002 0.00082 0.001 0.00051 0.00072 0.00078 
0.0013 0.0016 0.0028 0.0015 0.0014 0.00082 0.00099 0.0012 
0.014 0.016 0.034 J 0.015 0.015 0.0074 0.01 0.013 
0.0038 0.005 0.0097 J 0.0045 0.0045 0.0021 0.0028 0.0035 
0.0012 0.0011 0.0023 0.001 0.0015 0.00065 0.001 0.00099 
       J  J
0.00072 0.0007 0.0014 0.00063 0.00076 0.00041 0.00056 0.00064 
6.1E-06 U 6.1E-06 U 5.9E-06 U 6.4E-06 U 5.3E-06 U 1.1E-05 U 8.3E-06 U 1.9E-05 U
        
0.0065 0.0068 0.016 J 0.0064 0.0073 0.0035 0.0048 0.0054 
6.2E-06 U 6.1E-06 U 5.4E-06 U 6.5E-06 U 1.2E-05 5.1E-06 U 3.3E-06 U 1.4E-05 U
5.3E-06 U 5.3E-06 U 4.7E-06 U 5.6E-06 U 8.1E-05 4.8E-06 U 6E-05 1.4E-05 U
0.0017 0.0018 0.004 0.0017 0.0019 0.00083 0.0012 0.0014 
3.9E-06 U 1.1E-05 3.8E-06 U 4E-06 U 2.3E-06 U 3.3E-06 U 2.3E-06 U 1E-05 U
0.0076 0.0074 0.018 J 0.0068 0.0083 J 0.0044 0.0061 0.0064 
0.027 J 0.03 J 0.062 J 0.029 J 0.03 J 0.014 0.019 J 0.022 J
0.00026 0.00026 0.00058 0.00022 0.00026 0.00013 0.0002 0.00024 
       J  J
0.00039 0.00042 0.00064 0.00055 0.00052 0.00026 0.00022 0.00017 J
0.00022 0.00028 0.00053 0.00019 0.00023 0.00012 0.00017 0.0002 
        
0.00016 0.0002 0.00041 0.00014 0.00015 8.4E-05 0.00012 0.00013 
0.049 J 0.05 J 0.12 J 0.045 J 0.059 J 0.03 J 0.041 J 0.045 J
0.0016 0.0016 0.0034 0.0014 0.0016 0.00082 0.0012 0.0014 
0.00038 0.00033 0.00069 0.00028 0.00044 0.00018 0.0003 0.00036 
0.0036 0.0034 0.0081 0.0031 0.0044 0.0021 0.0029 0.0032 
        
0.0032 0.0032 0.0072 0.0029 0.0037 0.0019 0.0025 0.0027 
0.00038 0.00041 0.00097 0.0004 0.00044 8.4E-06 U 1.1E-05 U 1.6E-05 U
0.0021 0.0028 0.0039 0.0029 0.0029 0.0015 0.0018 0.0019 
4.1E-06 U 4.1E-06 U 3.6E-06 U 4.4E-06 U 2.7E-06 U 3.7E-06 U 2.4E-06 U 1E-05 U
3.9E-06 U 3.9E-06 U 3.4E-06 U 4.1E-06 U 2.5E-06 U 3.3E-06 U 2.1E-06 U 9E-06 U
0.00014 ZJ 0.00014 ZJ 0.0003 0.00013 ZJ 0.00018 ZJ 8.6E-05 0.00011 ZJ 0.00014 
       J  J
0.002 0.0022 0.0048 0.0021 0.0023 0.0011 0.0016 0.0019 
2.5E-05 2.4E-05 4.6E-05 2.1E-05 2.9E-05 1.3E-05 2.3E-06 U 9E-06 U
        
0.0014 0.0013 0.0032 0.0012 0.0018 0.00081 0.0012 0.0012 
      J  J  J
1.6E-05 U 2.1E-05 U 1.9E-05 U 1.9E-05 U 1.3E-05 U 1.3E-05 U 1.7E-05 U 2E-05 U
0.003 0.0041 0.0054 0.004 0.0044 0.0023 0.0028 0.0029 
0.012 J 0.011 J 0.034 J 0.012 J 0.015 J 0.0076 0.01 J 0.01 J
0.0032 0.003 0.0083 0.003 0.0038 0.002 0.0025 J 0.0025 
0.0019 0.0018 0.0052 0.0018 0.0023 0.0012 0.0016 J 0.0016 
       J  
0.0084 J 0.0095 J 0.021 J 0.0097 J 0.0099 J 0.0053 0.006 J 0.0067 
0.00061 0.00055 0.0016 0.00055 0.00071 0.00039 0.00048 J 0.00051 
0.0012 0.0017 0.0034 0.0016 0.0016 0.0007 0.00082 0.00097 
0.0042 0.0053 0.01 J 0.0054 0.0056 0.0028 0.0031 J 0.0032 
0.0029 0.0031 0.0086 J 0.0031 0.0038 0.0017 0.0023 0.0027 
0.0043 0.0055 0.012 J 0.0054 0.0052 0.0024 0.003 0.0037 
0.0058 0.008 0.011 0.0077 0.0083 0.0043 0.0054 0.0055 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT
LPR3 LPR3 LPR3 LPR3 LPR3 LPR4 LPR4 LPR5

LPR3-MAFT-COMP04 LPR3-MAFT-COMP05 LPR3-MAFT-COMP07 LPR3-MAFT-COMP08 LPR3-MAFT-COMP13 LPR4-MAFT-COMP16 LPR4-MAFT-COMP17 LPR5-MAFT-COMP20
8/12/2009 8/13/2009 8/13/2009 8/13/2009 8/14/2009 9/18/2009 9/18/2009 9/18/2009

N N N N N N N N

0.036 J 0.034 J 0.11 J 0.033 J 0.045 J 0.025 J 0.033 J 0.032 J
0.00011 0.0001 0.00023 8.9E-05 0.00011 5.8E-05 7.9E-05 J 8.1E-05 
0.00012 0.00012 0.00026 9.6E-05 0.00012 7.8E-05 0.00011 J 9.9E-05 
0.0071 0.0067 0.019 J 0.0065 0.0092 J 0.0049 0.0059 J 0.0062 
7.3E-05 5.9E-05 0.00011 5.2E-05 7.3E-05 3E-05 4.8E-05 5.7E-05 ZJ
0.0015 0.001 0.0031 0.001 0.0012 0.00078 0.0011 J 0.0011 
3.3E-06 U 3.6E-06 U 3.1E-06 U 3.5E-06 U 2E-06 U 3E-06 U 2.2E-06 U 9E-06 U
0.02 J 0.018 J 0.05 J 0.017 J 0.022 J 0.014 J 0.017 J 0.017 J
7E-05 7.4E-05 0.00017 6.3E-05 7.8E-05 3.9E-05 6E-05 6.3E-05 
0.00042 0.00041 0.0014 0.00041 0.00053 0.00026 0.00036 0.00037 
0.00082 0.0011 0.0015 0.0011 0.0012 0.00064 0.00079 0.00078 
0.0026 0.0024 0.0078 0.0026 0.0033 0.0015 0.002 J 0.0022 
0.00054 0.00049 0.0015 0.00049 0.00067 0.00032 0.00041 J 0.00044 
7.1E-06 U 7.6E-06 U 9.4E-06 U 5.8E-06 U 6.7E-06 U 6.6E-06 U 5.9E-06 U 1.2E-05 U
      J  J  J
0.0048 0.0047 0.016 J 0.0047 0.0062 0.0031 0.004 0.004 
0.0018 0.0019 0.0057 0.0018 0.0024 0.0015 0.0023 J 0.0011 
0.003 0.0031 0.0097 J 0.0031 0.004 0.0018 0.0025 0.0026 
0.00023 0.00024 0.00067 0.00019 0.0003 0.00014 0.00021 0.00021 
0.0059 0.0064 0.018 J 0.0065 0.0084 0.0037 0.0051 0.005 
        
4.4E-06 4.8E-06 ZJ 8.8E-06 6E-06 7.2E-06 2E-06 U 3E-06 3.7E-06 U
0.013 0.017 J 0.024 J 0.017 J 0.019 J 0.0084 0.0099 0.012 
0.00033 0.00052 0.00089 0.00057 0.00049 0.00021 0.00021 0.00022 
0.00078 0.00084 0.0023 0.00083 0.0011 0.00049 0.00068 0.00068 
0.0015 0.0015 0.0039 0.0015 0.002 0.00099 0.0014 0.0014 
0.0042 0.0042 0.013 J 0.0042 0.0058 0.0025 0.0036 0.0038 
4.3E-06 6.9E-06 8.7E-06 3.9E-06 U 6.5E-06 3.9E-06 U 2.9E-06 U 8.6E-06 U
0.00024 0.00026 0.00082 0.00027 0.00035 0.00016 0.00022 0.0002 
0.0016 0.0018 0.0043 0.0017 0.0023 0.0014 0.002 0.0019 
0.00021 0.00024 0.00058 0.00022 0.00028 0.00016 0.0002 J 0.00024 
0.00041 0.00058 0.00099 0.00049 0.00067 0.00036 0.00047 J 0.00051 
0.0035 0.0045 0.0062 0.0044 0.0047 0.0023 0.0026 0.0031 
0.0029 0.0039 0.0052 0.0038 0.0041 0.002 0.0024 0.0026 
5.3E-06 U 1.6E-05 2E-05 1.6E-05 1.6E-05 1.2E-05 U 9.7E-06 U 1.3E-05 U
6.4E-05 9.2E-05 2.3E-06 U 2.5E-06 U 1.8E-06 U 5.4E-05 6.8E-05 6.8E-05 
0.0012 0.0019 0.0023 0.0018 0.002 0.00074 0.00082 0.0011 
0.0022 0.0032 0.0041 0.0031 0.0035 0.0013 0.0015 0.0021 
0.00073 0.0011 0.0015 0.001 0.0011 0.00054 0.00066 0.00073 
        
        
9E-06 1.2E-05 1.5E-05 1.3E-05 1.3E-05 7.4E-06 7.2E-06 4.6E-06 U
        
0.0082 J 0.011 J 0.016 J 0.012 J 0.012 J 0.0053 0.0061 0.0073 
0.0027 0.0036 0.0049 0.0034 0.0037 0.0019 0.0023 0.0027 
        
8.9E-05 0.00013 0.00017 0.00013 0.00013 5.1E-05 5.8E-05 9.1E-05 
5.3E-06 U 1.1E-05 U 7.4E-06 U 6.3E-06 U 4.3E-06 U 1.2E-05 U 9.3E-06 U 1.2E-05 U
4.5E-06 U 9.5E-06 U 6.3E-06 U 5.4E-06 U 3.6E-06 U 1E-05 U 7.9E-06 U 1.1E-05 U
0.0013 0.0015 0.0024 0.0019 0.0017 0.00089 0.00085 0.0007 
2.3E-05 3.2E-05 4.7E-05 3.2E-05 3.7E-05 1.2E-05 U 9.7E-06 U 1.3E-05 U
7.6E-05 9.7E-05 0.00014 9.9E-05 0.00012 4.3E-05 9.2E-06 U 4.8E-05 
0.00081 0.0011 0.0015 0.0011 0.0012 0.00063 0.00074 0.00072 
0.0077 0.011 0.014 0.0094 0.011 0.0048 0.0063 0.0072 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT
LPR3 LPR3 LPR3 LPR3 LPR3 LPR4 LPR4 LPR5

LPR3-MAFT-COMP04 LPR3-MAFT-COMP05 LPR3-MAFT-COMP07 LPR3-MAFT-COMP08 LPR3-MAFT-COMP13 LPR4-MAFT-COMP16 LPR4-MAFT-COMP17 LPR5-MAFT-COMP20
8/12/2009 8/13/2009 8/13/2009 8/13/2009 8/14/2009 9/18/2009 9/18/2009 9/18/2009

N N N N N N N N

0.00074 0.00085 0.0015 0.0011 0.0011 0.00046 0.00064 0.00071 
0.0046 0.0067 0.0082 J 0.006 0.0071 0.0029 0.0039 0.0043 
0.00087 0.0011 0.0014 0.001 0.001 0.00045 0.00058 0.0007 
0.026 J 0.035 J 0.049 J 0.03 J 0.036 J 0.015 0.021 0.024 J
0.0014 0.0022 0.0028 0.0029 0.0025 0.0011 0.0013 0.0019 
0.00082 0.0012 0.0014 0.0011 0.0012 0.00051 0.00064 0.00076 
        J
0.0022 0.0033 0.0039 0.0027 0.0036 0.0015 0.002 0.0022 
0.016 J 0.023 J 0.032 J 0.021 J 0.025 J 0.0095 0.013 0.016 J
1.1E-05 J 1.2E-05 J 1.5E-05 J 1.4E-05 J 1.5E-05 J 6.1E-06 J 7.7E-06 J 7.4E-06 J
0.0044 0.0067 0.0088 0.006 0.0061 0.0024 0.0028 0.0043 
0.0058 0.0082 J 0.012 J 0.0058 0.0075 0.003 0.0038 0.0043 
0.019 J 0.027 J 0.036 J 0.024 J 0.03 J 0.012 J 0.016 J 0.02 J
        
0.0005 0.00084 0.001 0.00065 0.00064 0.00032 0.00039 0.00038 
0.00022 0.00029 0.00041 J 0.00025 0.00028 0.00017 0.00018 0.00015 
0.0048 0.0069 0.0092 J 0.0064 0.0071 0.0031 0.0039 0.0043 
0.00012 0.00014 0.00021 0.00016 0.00017 6.1E-05 9.1E-05 0.0001 
6.1E-05 8.1E-05 0.00011 7.5E-05 9.7E-05 3.7E-05 4E-05 5.8E-05 
0.0019 0.0027 0.0037 0.0023 0.0028 0.0012 0.0016 0.0019 
0.00029 0.00038 0.0005 0.00037 0.00043 0.00019 0.00023 0.00023 
0.0026 0.0031 0.0048 0.0028 0.0036 0.0016 0.0021 0.0024 
0.022 0.03 0.045 J 0.028 0.034 J 0.014 0.018 0.021 
        
0.00088 0.0011 0.0017 0.001 0.0013 0.00054 0.00073 0.00088 
0.0079 0.011 J 0.015 J 0.0099 J 0.012 J 0.005 0.0066 0.0079 J
        J
0.014 J 0.019 J 0.028 J 0.017 J 0.022 J 0.0088 J 0.012 J 0.014 J
0.00047 0.00066 0.00091 0.00057 0.00075 0.00029 0.00039 0.00042 
0.00027 0.00036 0.00055 0.00033 0.00039 0.00017 0.00021 0.00027 
        J
3.3E-05 J 4.2E-05 5.4E-05 4.2E-05 J 4.8E-05 2.3E-05 J 2.7E-05 J 2.3E-05 J
        
        
0.00027 0.00038 0.00052 0.00035 0.00042 0.00014 0.00018 0.00026 
0.00013 0.00022 0.00041 J 0.0002 0.00022 9.7E-05 0.00013 0.00019 
        
        
        
0.001 0.0013 0.0021 0.0014 0.0016 0.00073 0.00088 0.0009 
8.3E-06 U 6E-06 U 1.1E-05 U 1.1E-05 U 6.4E-06 U 6.6E-06 U 4.7E-06 U 1.4E-05 U
0.00018 0.00024 0.00037 0.00023 0.00029 8.7E-05 0.0001 0.00011 ZJ
0.00096 0.0012 0.0017 0.0012 0.0013 0.00059 0.00069 0.00069 
7.8E-06 U 5.7E-06 U 1.1E-05 U 1.1E-05 U 5.9E-06 U 6.4E-06 U 4.6E-06 U 1.4E-05 U
6.6E-05 6.1E-05 0.0001 5.9E-05 7.8E-05 3.8E-05 4.7E-05 5.4E-05 
0.0019 0.0024 0.0032 0.002 0.0024 0.0011 0.0015 0.0016 
5.7E-06 U 0.0014 4.4E-06 U 0.0013 0.0014 0.00058 0.00093 0.0012 
0.0039 0.0053 0.0073 0.0044 0.0052 0.0024 0.0033 0.0039 
0.0046 0.0053 0.0072 0.0042 0.0058 0.0023 0.0032 0.0038 
0.015 0.018 0.028 0.015 0.019 0.0082 0.012 0.014 
        
6.2E-06 U 5.8E-06 U 4.9E-06 U 4.6E-06 U 4.9E-06 U 1.4E-05 U 5.5E-06 U 2.1E-05 U
0.00023 0.00031 0.00039 0.00024 0.00032 0.00014 0.00019 0.0002 
6.6E-05 8.4E-05 0.00011 8.3E-05 9.2E-05 4.1E-05 J 5E-05 J 4.8E-05 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT
LPR3 LPR3 LPR3 LPR3 LPR3 LPR4 LPR4 LPR5

LPR3-MAFT-COMP04 LPR3-MAFT-COMP05 LPR3-MAFT-COMP07 LPR3-MAFT-COMP08 LPR3-MAFT-COMP13 LPR4-MAFT-COMP16 LPR4-MAFT-COMP17 LPR5-MAFT-COMP20
8/12/2009 8/13/2009 8/13/2009 8/13/2009 8/14/2009 9/18/2009 9/18/2009 9/18/2009

N N N N N N N N

0.029 J 0.033 J 0.056 J 0.028 J 0.039 J 0.016 0.023 0.026 J
0.0044 0.0057 0.0087 J 0.0048 0.0054 0.0023 0.0032 0.004 
0.0063 0.0072 0.013 J 0.0063 0.0077 J 0.0035 0.005 0.0059 
0.0028 0.0028 0.0055 0.0021 0.0028 0.0013 0.0022 0.0025 
0.00082 0.001 0.0018 0.0008 0.00085 0.00043 0.00062 0.00073 
0.015 J 0.019 J 0.03 J 0.017 J 0.02 J 0.0081 J 0.011 J 0.015 J
0.00032 0.00045 0.00066 0.00039 0.00037 0.00019 0.00024 0.00025 
        
5.7E-06 U 5.3E-06 U 4.4E-06 U 4.2E-06 U 4.7E-06 U 1.2E-05 U 4.7E-06 U 2E-05 U
0.017 J 0.018 J 0.033 J 0.015 J 0.02 J 0.0088 J 0.012 J 0.013 J
0.00052 J 0.00061 J 0.00086 J 0.00053 J 0.00071 J 0.00048 J 0.00079 J 0.00084 
0.665 0.773 1.47 0.708 0.867 0.401 0.532 0.6 
0.627 0.734 1.39 0.674 0.817 0.378 0.502 0.564 
0.337 0.37 0.765 0.338 0.436 0.208 0.278 0.305 
7.52E-06 7.37E-06 1.44E-05 5.54E-06 9.63E-06 3.83E-06 5.96E-06 8.55E-06 

6.1E-05 7.9E-05 ZJ 0.0001 7.7E-05 8.3E-05 4.5E-05 5.5E-05 4.1E-05 
0.0029 J 0.0035 J 0.005 J 0.0038 J 0.004 J 0.0019 J 0.0021 J 0.002 J
0.048 J 0.064 J 0.088 J 0.064 J 0.069 J 0.032 0.038 0.044 
0.15 J 0.2 J 0.28 J 0.18 J 0.22 J 0.09 J 0.12 J 0.14 ZJ
0.16 J 0.18 J 0.3 J 0.15 J 0.21 J 0.088 J 0.12 J 0.15 J
0.18 ZJ 0.19 ZJ 0.41 J 0.17 ZJ 0.2 ZJ 0.099 J 0.14 ZJ 0.15 J
0.11 J 0.11 J 0.29 J 0.1 J 0.13 J 0.07 J 0.09 J 0.092 ZJ
0.023 0.024 0.071 J 0.024 0.031 0.015 0.02 J 0.019 
0.0023 0.0026 0.0059 0.0024 0.0032 0.0019 0.0026 J 0.0026 

0.0071 U 0.0072 U 0.0073 U 0.0078 U 0.007 U 0.0074 U 0.0075 U 0.0078 U
0.0071 U 0.0072 U 0.0073 U 0.0078 U 0.007 U 0.0074 U 0.0075 U 0.0078 U
0.0071 U 0.0072 U 0.0073 U 0.0078 U 0.007 U 0.0074 U 0.0075 U 0.0078 U
0.067 0.11 0.12 0.089 0.091 0.073 0.077 0.078 
0.0071 U 0.0072 U 0.0073 U 0.0078 U 0.007 U 0.0074 U 0.0075 U 0.0078 U
0.29 0.43 0.71 0.31 0.35 0.25 0.3 0.3 
0.14 0.21 0.49 0.14 0.17 0.16 0.2 0.14 
0.0071 U 0.0072 U 0.0073 U 0.0078 U 0.007 U 0.0074 U 0.0075 U 0.0078 U
0.0071 U 0.0072 U 0.0073 U 0.0078 U 0.007 U 0.0074 U 0.0075 U 0.0078 U

1.5E-06 J 7.4E-07 J 9E-07 J 7.5E-07 J 5.6E-07 J 3.8E-07 U 3.7E-07 U 5.5E-07 U
6.3E-07 J 4.4E-07 J 4.4E-07 J 4E-07 ZJ 4.7E-07 J 1.6E-07 U 2E-07 U 3.2E-07 ZJ
4.9E-07 U 3.4E-07 U 2E-07 U 3.9E-07 U 3.9E-07 U 2.9E-07 U 3.3E-07 U 5.3E-07 UJ
5.3E-07 U 3.1E-07 U 2.1E-07 U 3.9E-07 U 3.6E-07 U 2.8E-07 U 3E-07 U 3.9E-07 UJ
1.1E-06 J 1.1E-06 J 1.7E-06 J 1.6E-06 J 1.4E-06 J 5E-07 J 7.9E-07 ZJ 9.2E-07 J
5.6E-07 U 4.6E-07 J 6.4E-07 J 3.8E-07 U 4.6E-07 ZJ 2.7E-07 U 2.9E-07 U 4E-07 U
3.6E-07 J 2.8E-07 J 3.6E-07 ZJ 4E-07 J 3.1E-07 ZJ 1.6E-07 U 2.4E-07 J 2.6E-07 ZJ
5.6E-07 U 3.3E-07 U 3.3E-07 ZJ 4.2E-07 U 3.9E-07 U 3.1E-07 U 3.5E-07 U 5.2E-07 UJ
3.4E-07 U 2.1E-07 U 1.3E-07 U 2.3E-07 U 2.5E-07 U 2.6E-07 U 2.5E-07 U 4.2E-07 U
4E-07 U 5.6E-07 J 1E-06 J 6.7E-07 ZJ 7.3E-07 J 3.1E-07 J 4.4E-07 J 6E-07 J
4.5E-07 U 6.5E-07 ZJ 1.3E-06 J 7E-07 ZJ 8E-07 J 2.3E-07 U 4.6E-07 ZJ 7.4E-07 ZJ
2.6E-07 U 2.1E-07 J 2.3E-07 ZJ 1.8E-07 U 2E-07 U 1.6E-07 U 1.7E-07 U 3E-07 U
1.5E-06 ZJ 2.3E-06 J 3.8E-06 J 3.2E-06 J 2.9E-06 J 1.1E-06 J 1.6E-06 J 2E-06 J
5.2E-05 4.5E-05 9.9E-05 4E-05 5.3E-05 3.5E-05 4.5E-05 5.3E-05 
2.5E-06 3.2E-06 4.6E-06 3.7E-06 3.4E-06 1.9E-06 2.1E-06 1.6E-06 
1.3E-06 U 6.3E-07 U 5.7E-07 U 1E-06 U 7.5E-07 U 6.3E-07 UJ 5.3E-07 UJ 1.3E-06 U
2E-06 J 1.1E-06 U 6.1E-07 U 1.2E-06 U 1.1E-06 U 4.3E-07 U 4E-07 U 8E-07 U
5.29E-05 4.69E-05 0.000102 4.23E-05 5.53E-05 3.56E-05 4.63E-05 5.46E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT
LPR3 LPR3 LPR3 LPR3 LPR3 LPR4 LPR4 LPR5

LPR3-MAFT-COMP04 LPR3-MAFT-COMP05 LPR3-MAFT-COMP07 LPR3-MAFT-COMP08 LPR3-MAFT-COMP13 LPR4-MAFT-COMP16 LPR4-MAFT-COMP17 LPR5-MAFT-COMP20
8/12/2009 8/13/2009 8/13/2009 8/13/2009 8/14/2009 9/18/2009 9/18/2009 9/18/2009

N N N N N N N N

2.6E-06 7.4E-07 1.3E-06 1.3E-06 5.6E-07 3.8E-07 U 3.7E-07 U 5.5E-07 U
1.7E-06 7.8E-07 ZJ 8.1E-07 ZJ 9.2E-07 ZJ 4.7E-07 2.2E-07 U 2.6E-07 U 3.2E-07 ZJ
5.4E-07 U 4.6E-07 J 9.7E-07 ZJ 3.9E-07 U 4.6E-07 ZJ 2.8E-07 U 3.2E-07 U 4.4E-07 UJ
2.6E-06 2.3E-06 ZJ 3.4E-06 ZJ 3.1E-06 ZJ 2.6E-06 ZJ 9.3E-07 1.5E-06 ZJ 1.7E-06 ZJ
4.5E-07 U 6.5E-07 ZJ 1.3E-06 7E-07 ZJ 8E-07 2.3E-07 U 4.6E-07 ZJ 7.4E-07 ZJ
2E-06 ZJ 4.3E-06 7.8E-06 ZJ 6E-06 ZJ 5.5E-06 ZJ 1.7E-06 J 2E-06 J 2.6E-06 
5.2E-05 4.5E-05 0.0001 ZJ 4E-05 ZJ 5.3E-05 3.5E-05 4.5E-05 5.3E-05 
3.1E-06 ZJ 3.8E-06 8.3E-06 ZJ 5.8E-06 4E-06 ZJ 3.2E-06 ZJ 2.9E-06 ZJ 1.6E-06 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet 
(with skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT
LPR5 LPR5 LPR6 LPR6 LPR8 LPR8 LPR8 LPR4

LPR5-MAFT-COMP21 LPR5-MAFT-COMP22 LPR6-MAFT-COMP24 LPR6-MAFT-IND122 LPR8-MAFT-COMP26 LPR8-MAFT-COMP27 LPR8-MAFT-COMP31 LPR4-WSFT-IND023
9/18/2009 9/18/2009 8/25/2009 8/25/2009 9/10/2009 9/12/2009 9/10/2009 9/18/2009

N N N N N N N N

0.0012 UJ 0.00099 UJ 0.00099 U 0.00099 U 0.00099 U 0.00099 UJ 0.001 UJ 0.001 UJ
0.0012 U 0.00099 U 0.00099 UJ 0.00036 J 0.00099 UJ 0.00099 U 0.001 U 0.001 U
0.0012 U 0.00099 U 0.00099 U 0.00099 U 0.00099 U 0.00099 U 0.001 U 0.001 U
0.002 0.0011 0.0013 0.0016 0.00064 J 0.0008 J 0.00092 J 0.0024 J

0.011 0.013 0.0035 J 0.0051 J 0.0033 0.002 U 0.0015 U 0.003 
0.0039 J 0.0031 J 0.0024 UJ 0.0032 UJ 0.0013 UJ 0.002 UJ 4.4E-05 UJ 0.0017 UJ
0.0035 UJ 0.0018 UJ 0.0023 UJ 0.0021 UJ 0.0017 UJ 0.004 UJ 0.0038 UJ 0.0023 UJ
0.022 0.026 0.011 UJ 0.017 J 0.0076 0.0045 U 0.0022 U 0.01 
0.033 0.033 0.017 J 0.054 J 0.021 0.014 0.01 0.022 
0.0051 J 0.0043 J 0.0022 UJ 0.0037 J 0.0022 UJ 0.0038 UJ 0.0037 UJ 0.0016 J
7.9E-05 U 7.6E-05 J 0.00022 UJ 8.6E-05 UJ 5.8E-05 U 3.5E-05 U 6.1E-05 U 3E-06 U
7.7E-05 U 9.9E-05 U 0.00024 UJ 0.00036 UJ 4.7E-05 U 6.2E-05 U 4.5E-05 U 8.8E-05 U
0.00013 U 9.7E-05 U 0.00034 UJ 0.00051 UJ 4.5E-05 U 6E-05 U 7.7E-05 U 0.0001 U
0.028 0.026 0.011 J 0.018 J 0.043 0.77 0.22 0.011 
0.0075 J 0.0062 J 0.004 J 0.014 J 0.0042 UJ 0.0043 J 0.0029 UJ 0.0029 J
0.00012 U 9.1E-05 U 0.00031 UJ 0.00047 UJ 4.3E-05 U 5.8E-05 U 7.4E-05 U 9.5E-05 U
0.016 0.012 0.005 J 0.008 J 0.0056 U 0.0072 0.0032 U 0.0047 
0.00091 U 0.00072 U 0.0011 UJ 0.00069 UJ 0.00036 U 0.00032 U 0.00074 U 0.00071 U
0.0012 U 0.0031 U 0.0016 UJ 0.0022 UJ 0.00042 U 0.00064 U 0.00056 U 0.0013 U
4.8E-06 U 6.2E-05 U 0.00011 UJ 1E-06 UJ 5.1E-05 U 8.6E-05 U 0.00022 U 4.2E-05 U
0.00033 UJ 0.00017 UJ 0.0006 UJ 0.00026 UJ 0.00017 U 0.00016 U 0.00036 U 0.0001 UJ
7E-05 U 8.6E-05 U 0.00018 UJ 0.00037 UJ 0.00023 U 0.00032 U 0.00011 U 0.00018 U
0.00072 U 0.00085 U 0.0013 UJ 0.0013 UJ 0.00028 U 0.00037 U 0.00039 U 0.00073 U
0.00013 J 6.8E-05 U 0.00058 UJ 0.00087 UJ 4.9E-05 J 6.2E-05 U 6.7E-05 U 7.7E-05 U
0.01 0.01 0.0036 J 0.0033 J 0.0076 0.0029 U 0.0042 U 0.0061 
9.1E-05 J 1.8E-05 UJ 6.3E-05 UJ 5.2E-05 UJ 7E-05 UJ 2E-05 UJ 3E-05 UJ 1.9E-06 UJ
0.0059 0.0043 0.0025 J 0.0041 J 0.0023 0.0024 0.0011 U 0.0011 U
0.0022 J 0.0021 0.0006 UJ 0.00092 J 0.00049 J 0.0003 J 0.00018 J 0.00066 U
0.00056 U 0.00037 U 0.00082 UJ 0.00088 UJ 0.00029 U 0.00034 U 0.00032 U 0.00037 U
0.006 UJ 0.004 J 0.0046 J 0.016 J 0.0029 UJ 0.0025 J 0.0016 UJ 0.00087 UJ
0.0601 0.0633 0.017 0.0747 0.0286 0.014 0.01 0.0336 
0.0099 0.011 0.004 J 0.0036 J 0.0042 J 0.026 UJ 0.02 UJ 0.0055 

0.009 U 0.009 U 0.009 U 0.01 U 0.008 U 0.009 U 0.009 U 0.008 U
0.062 

0.18 0.17 0.46 0.74 0.15 0.19 0.32 0.18 
0.12 0.085 0.38 0.55 0.15 0.11 0.19 0.17 
0.06 0.085 0.08 0.19 0 0.08 0.13 0.01 
517 290 367 452 210 417 566 274 
0.06 J 0.22 J 0.15 J 0.74 J 0.18 J 0.21 J 0.29 J 0.33 

3 3.6 3.9 6.2 4.5 4 4.5 6.5 
273 283 259 240 299 288 287 267 
3360 3440 3300 3120 3930 3700 3620 4020 
643 620 498 417 590 568 723 518 
0.02 UJ 0.02 UJ 0.02 UJ 0.02 UJ 0.02 J 0.02 UJ 0.02 J 0.02 J
0.02 U 0.02 U 0.02 U 0.01 U 0.02 U 0.02 U 0.02 U 0.01 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet 
(with skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT
LPR5 LPR5 LPR6 LPR6 LPR8 LPR8 LPR8 LPR4

LPR5-MAFT-COMP21 LPR5-MAFT-COMP22 LPR6-MAFT-COMP24 LPR6-MAFT-IND122 LPR8-MAFT-COMP26 LPR8-MAFT-COMP27 LPR8-MAFT-COMP31 LPR4-WSFT-IND023
9/18/2009 9/18/2009 8/25/2009 8/25/2009 9/10/2009 9/12/2009 9/10/2009 9/18/2009

N N N N N N N N

0.21 J 0.21 J 0.21 J 0.34 J 0.28 J 0.3 J 0.76 0.35 J
0.005 UJ 0.005 UJ 0.004 UJ 0.004 UJ 0.005 UJ 0.005 UJ 0.004 UJ 0.004 UJ
0.086 J 0.074 J 0.1 J 0.093 J 0.1 J 0.057 J 0.093 J 0.062 J
0.062 J 0.057 J 0.035 J 0.049 J 0.025 J 0.076 J 0.1 J 0.14 
0.0009 U 0.0009 U 0.0008 U 0.0008 U 0.0009 U 0.0009 U 0.0009 U 0.0008 U
0.009 J 0.003 J 0.002 J 0.001 J 0.002 J 0.002 J 0.002 J 0.001 U
0.009 J 0.0099 J 0.0058 J 0.011 J 0.0095 J 0.0094 J 0.0093 J 0.0078 J
0.38 J 0.49 J 0.26 J 0.39 J 0.43 J 0.4 J 0.35 J 0.43 J
0.018 J 0.008 J 0.009 J 0.008 J 0.009 J 0.012 J 0.013 J 0.017 J
0.26 J 0.22 J 0.16 J 0.22 J 0.23 J 0.31 J 0.32 J 0.22 J
0.062 J 0.13 J 0.11 J 0.53 J 0.12 J 0.13 J 0.19 J 0.19 J
0.002 U 0.0021 UJ 0.0019 U 0.0018 UJ 0.0021 U 0.0021 U 0.0019 UJ 0.004 U
0.0005 UJ 0.0005 UJ 0.0004 UJ 0.0004 UJ 0.0005 UJ 0.0005 UJ 0.0004 UJ 0.0004 U
10.6 9.3 J 10.3 11 J 14.3 13.3 12.6 14.3 J
0.86 1.3 0.88 0.37 1.4 0.99 1.7 0.41 

0.0047 UJ 0.0037 UJ 0.0022 UJ 0.0027 UJ 0.0071 J 0.007 J 0.0046 J 0.0022 UJ
0.006 J 0.0033 J 0.0028 J 0.0036 J 0.0013 UJ 0.0013 UJ 0.0019 UJ 0.0016 UJ
0.0068 UJ 0.0048 UJ 0.0017 UJ 0.0014 UJ 0.0024 J 0.0036 J 0.0019 J 0.0013 UJ
0.005 UJ 0.0032 UJ 0.0019 UJ 0.0021 UJ 0.0039 J 0.0036 J 0.0017 UJ 0.0021 UJ
0.0045 UJ 0.0036 UJ 0.0022 UJ 0.0026 UJ 0.012 J 0.012 J 0.0082 J 0.0021 UJ
0.012 J 0.0099 J 0.0048 J 0.0062 J 0.0048 J 0.0045 J 0.0024 UJ 0.0045 J
0.0081 J 0.0041 UJ 0.002 UJ 0.0031 J 0.0018 UJ 0.0017 UJ 0.0022 UJ 0.0026 UJ
0.015 J 0.012 J 0.0063 J 0.0091 J 0.0045 J 0.0029 J 0.0015 UJ 0.001 UJ
0.002 U 0.0016 J 0.0013 UJ 0.0013 UJ 0.0011 UJ 0.0015 UJ 0.001 UJ 0.0016 U
0.0011 U 0.00087 U 0.0017 UJ 0.0015 UJ 0.0017 UJ 0.0013 UJ 0.0013 UJ 0.0012 U
0.00092 J 0.00079 J 0.00097 UJ 0.00088 UJ 0.0014 UJ 0.0011 UJ 0.0011 UJ 0.001 J
0.0014 U 0.0011 U 0.00089 UJ 0.00088 UJ 0.0025 UJ 0.0027 UJ 0.002 UJ 0.0011 U
0.00078 U 0.00063 U 0.00083 UJ 0.00075 UJ 0.0011 UJ 0.00082 UJ 0.00077 UJ 0.00079 U
0.001 J 0.00059 J 0.00072 UJ 0.00067 UJ 0.00083 UJ 0.00063 UJ 0.00057 UJ 0.0011 J
0.0035 J 0.0027 J 0.0034 J 0.0047 J 0.00091 UJ 0.0013 UJ 0.00084 UJ 0.0022 J
0.00099 UJ 0.00072 UJ 0.00089 UJ 0.00085 UJ 0.0018 UJ 0.0019 UJ 0.0019 UJ 0.0005 UJ
0.0018 J 0.0013 J 0.0011 J 0.0017 J 0.00086 J 0.00076 J 0.00087 UJ 0.00013 U
0.016 J 0.014 J 0.0094 J 0.017 J 0.0066 J 0.0064 J 0.0028 J 0.0025 J
0.003 UJ 0.0017 UJ 0.0013 UJ 0.0079 J 0.0043 J 0.0033 J 0.0026 J 0.0012 UJ
0.0017 UJ 0.0013 UJ 0.001 UJ 0.0011 J 0.0032 UJ 0.0038 UJ 0.0027 UJ 0.0013 UJ
0.0017 U 0.0014 U 0.0026 UJ 0.0023 UJ 0.0011 UJ 0.0012 UJ 0.0013 UJ 0.0013 U
0.0013 UJ 0.00085 UJ 0.0012 UJ 0.001 UJ 0.0018 UJ 0.0014 UJ 0.0014 UJ 0.0011 UJ
0.018 J 0.0091 J 0.011 J 0.021 J 0.0066 J 0.0072 J 0.0036 J 0.00082 U
0.0071 J 0.0065 J 0.00066 UJ 0.0094 J 0.0038 J 0.0041 J 0.0024 J 0.002 J
0.00087 U 0.00086 U 0.00097 U 0.00087 U 0.0009 U 0.00084 U 0.0009 U 0.00091 UJ
0.0015 J 0.0012 J 0.00077 J 0.001 J 0.00078 J 0.00083 J 0.0009 UJ 0.00091 UJ
0.003 0.0021 0.0017 0.0021 0.0017 0.0016 0.00079 J 0.00091 U
0.0029 0.0023 0.0025 0.0036 0.0023 0.0023 0.0011 0.00091 U
0.0024 0.0018 0.0014 0.002 0.0012 0.0011 0.00068 J 0.00091 U
0.00087 U 0.00086 U 0.00097 U 0.00087 U 0.0009 U 0.00084 U 0.0009 U 0.00091 UJ
0.0016 J 0.0014 J 0.0011 J 0.0012 J 0.0011 J 0.00078 J 0.00051 J 0.00091 UJ
0.0028 0.0024 0.0016 0.0019 0.0013 0.0014 0.00075 J 0.00091 U
0.0052 0.0033 0.0029 0.0038 0.0037 0.0042 0.0016 0.0011 
0.0028 0.002 0.0016 0.002 0.0013 0.0013 0.00092 0.00091 U
0.00087 U 0.00086 U 0.00097 U 0.00087 U 0.0009 U 0.00084 U 0.0009 U 0.00091 UJ
0.0029 J 0.002 J 0.001 J 0.0011 J 0.0012 J 0.0011 J 0.0009 UJ 0.00091 UJ
0.0032 0.0025 0.0022 0.0026 0.0019 0.0019 0.0011 0.00091 U
0.0078 0.005 0.0038 0.0052 0.0042 0.0044 0.0019 0.001 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet 
(with skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT
LPR5 LPR5 LPR6 LPR6 LPR8 LPR8 LPR8 LPR4

LPR5-MAFT-COMP21 LPR5-MAFT-COMP22 LPR6-MAFT-COMP24 LPR6-MAFT-IND122 LPR8-MAFT-COMP26 LPR8-MAFT-COMP27 LPR8-MAFT-COMP31 LPR4-WSFT-IND023
9/18/2009 9/18/2009 8/25/2009 8/25/2009 9/10/2009 9/12/2009 9/10/2009 9/18/2009

N N N N N N N N

0.0042 0.0031 0.0019 0.0026 0.0019 0.0015 0.0012 0.0023 
0.00087 U 0.00086 U 0.00097 U 0.00087 U 0.0009 U 0.00084 U 0.0009 U 0.00091 UJ
0.00087 UJ 0.00086 UJ 0.00097 UJ 0.00087 UJ 0.0009 UJ 0.00084 UJ 0.0009 UJ 0.00091 UJ
0.01 0.0072 0.0043 0.0046 0.0035 0.0035 0.0016 0.00088 J
0.00082 J 0.00066 J 0.00097 U 0.00087 U 0.0009 U 0.00084 U 0.0009 U 0.00091 U

1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 UJ 1.9 UJ 1.7 UJ 1.7 UJ 1.9 UJ 1.7 UJ 1.7 UJ 7 U
6.9 U 7.6 U 6.9 U 6.7 U 7.6 U 6.7 U 6.9 U  R
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
6.9 U 7.6 U 6.9 U 6.7 U 7.6 U 6.7 U 6.9 U 28 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
3.4 U 3.8 U 3.4 U 3.4 U 3.8 U 3.4 U 3.5 U 14 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
3.4 UJ 3.8 UJ 3.4 UJ 3.4 UJ 3.8 UJ 3.4 UJ 3.5 UJ 14 UJ
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet 
(with skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT
LPR5 LPR5 LPR6 LPR6 LPR8 LPR8 LPR8 LPR4

LPR5-MAFT-COMP21 LPR5-MAFT-COMP22 LPR6-MAFT-COMP24 LPR6-MAFT-IND122 LPR8-MAFT-COMP26 LPR8-MAFT-COMP27 LPR8-MAFT-COMP31 LPR4-WSFT-IND023
9/18/2009 9/18/2009 8/25/2009 8/25/2009 9/10/2009 9/12/2009 9/10/2009 9/18/2009

N N N N N N N N

1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
6.9 U 7.6 U 6.9 U 6.7 U 7.6 U 6.7 U 6.9 U 28 UJ
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U
1.7 U 1.9 U 1.7 U 1.7 U 1.9 U 1.7 U 1.7 U 7 U

6.3E-05 7.5E-05 1.9E-05 1.6E-05 4.7E-06 U 5.8E-06 ZJ 4.1E-06 U 2.6E-05 
5.2E-05 J 5.2E-05 J 1.5E-05 J 1.7E-05 J 1.3E-05 J 1.3E-05 J 8E-06 J 1.8E-05 J
        
 J        
0.002 0.0014 0.00034 0.0005 0.00053 0.00033 0.0002 0.00051 
0.001 0.00072 0.00018 0.00035 0.0003 0.00018 0.00011 0.00026 
0.00028 0.0002 4.2E-05 5.1E-05 6.6E-05 3.6E-05 1.1E-05 U 4.3E-05 
0.0073 0.0063 0.002 0.0091 J 0.0049 0.0033 0.0027 0.003 
1.3E-05 U 5E-06 U 4.3E-06 U 3.9E-06 U 1.7E-05 U 6.1E-06 U 1.4E-05 U 2.4E-06 U
0.0016 0.0012 0.00037 0.0015 0.00094 0.00065 0.00048 0.00057 
0.0007 0.00056 0.00016 0.00044 0.00043 0.0003 0.00022 0.00016 
        
0.00015 J 0.00014 7.8E-05 9.4E-05 3.4E-05 J 4.3E-06 UJ 6.2E-06 UJ 5.9E-06 UJ
0.021 J 0.016 J 0.0048 0.012 J 0.012 J 0.0079 0.0058 0.0083 J
4.2E-05 3.3E-05 7.3E-06 4.1E-05 1.9E-05 U 6.8E-06 U 1.6E-05 U 1.3E-05 
1.5E-05 U 4.7E-06 U 4.3E-06 U 3.9E-06 U 1.9E-05 U 6.9E-06 U 1.6E-05 U 2.3E-06 U
 J        
0.0005 0.00049 0.00016 0.00076 0.00036 0.00024 0.00019 0.00022 
1.4E-05 U 5E-06 U 4.3E-06 U 3.9E-06 U 1.8E-05 U 6.3E-06 U 1.5E-05 U 2.2E-06 U
        
0.00069 0.00063 0.00023 0.00064 0.00056 0.00031 0.00022 0.00028 
0.021 J 0.017 J 0.0056 0.028 J 0.013 J 0.0092 J 0.0076 0.0087 J
        
3.5E-05 J 3.6E-05 J 1.7E-05 J 2E-05 J 3.1E-05 U 8.2E-06 J 2.3E-05 U 1.7E-05 U
0.00013 0.00011 3.4E-05 0.00016 6.3E-05 ZJ 5.8E-06 U 1.4E-05 U 4.8E-05 
1.6E-05 U 2.9E-05 8.4E-06 3.4E-05 2E-05 U 7.1E-06 U 1.7E-05 U 1.2E-05 
0.00024 0.00022 6.7E-05 0.00018 0.00015 0.0001 6.9E-05 5.6E-05 
0.00046 0.00039 0.00012 0.00048 0.00029 0.00019 0.00016 0.00018 
        
        
6.8E-05 5.1E-05 1.5E-05 8.6E-05 3.9E-05 3.2E-05 1.3E-05 U 2.6E-05 
1.7E-05 U 5.2E-06 U 4.7E-06 U 4.8E-06 U 2E-05 U 7E-06 U 1.7E-05 U 2.7E-06 U
0.0034 0.003 0.00058 0.0025 0.0022 0.0014 0.0011 0.0015 
0.034 J 0.027 J 0.0071 0.029 J 0.019 0.013 0.011 0.013 
 J  J   3.1E-05 U  J 2.3E-05 U 1.7E-05 U
0.0014 0.0012 0.00028 0.00064 0.00069 0.00048 0.00033 0.00065 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet 
(with skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT
LPR5 LPR5 LPR6 LPR6 LPR8 LPR8 LPR8 LPR4

LPR5-MAFT-COMP21 LPR5-MAFT-COMP22 LPR6-MAFT-COMP24 LPR6-MAFT-IND122 LPR8-MAFT-COMP26 LPR8-MAFT-COMP27 LPR8-MAFT-COMP31 LPR4-WSFT-IND023
9/18/2009 9/18/2009 8/25/2009 8/25/2009 9/10/2009 9/12/2009 9/10/2009 9/18/2009

N N N N N N N N

0.00022 0.00017 4.5E-05 9.9E-05 0.00013 9.3E-05 6.8E-05 8.8E-05 
0.0065 0.0051 0.0012 0.0022 0.0025 0.0018 0.0014 0.0026 
0.00079 0.00069 0.00018 0.0007 0.00037 0.00026 0.00019 0.00029 
0.0013 0.0011 0.00024 0.00042 0.00047 0.00036 0.00026 0.00042 
0.014 0.01 0.0024 0.005 0.0047 0.0035 0.0027 0.0039 
0.0041 0.0031 0.00074 0.0012 0.0012 0.00088 0.00064 0.0011 
0.0011 0.00087 0.00029 0.0014 0.00085 0.0005 0.00047 0.00049 
 J  J       
0.00067 0.00053 0.00014 0.00058 0.00037 0.00025 0.00021 0.00026 
2.2E-05 U 9.8E-06 U 5.4E-06 U 5.2E-06 U 2.6E-05 U 1.4E-05 U 1.9E-05 U 1.3E-05 U
        
0.0061 0.0048 0.0011 0.0026 0.0027 0.0019 0.0015 0.0017 
1.5E-05 U 5E-06 U 3.6E-06 U 4E-06 U 1.9E-05 U 5.6E-06 U 1.8E-05 U 1.8E-06 U
1.6E-05 U 4E-05 ZJ 3.7E-06 U 4.1E-06 U 2E-05 U 5.8E-06 U 1.9E-05 U 2E-05 
0.0016 0.0012 0.00028 0.00071 0.00066 0.00051 0.00039 0.00047 
1.1E-05 U 3.7E-06 U 2.5E-06 U 2.6E-06 U 1.3E-05 U 3.6E-06 U 1.2E-05 U 2.6E-06 
0.0066 0.0058 0.0014 0.0054 0.0032 0.0022 0.0017 0.0027 
0.026 J 0.019 J 0.0044 0.0093 0.011 0.0077 0.0055 0.0088 
0.00023 0.00019 4.6E-05 0.00017 8.6E-05 6.1E-05 4.5E-05 7.4E-05 
 J  J       
0.00035 0.0003 0.00016 0.00025 0.0001 J 8.7E-05 6.7E-05 J 7.7E-05 J
0.00023 0.00017 4E-05 6.5E-05 6.7E-05 4.4E-05 3.6E-05 6.2E-05 
        
0.00019 0.00012 2.9E-05 2.6E-05 3.7E-05 2E-05 1E-05 U 3.7E-05 
0.048 J 0.039 J 0.0099 0.047 J 0.025 J 0.017 J 0.014 0.019 J
0.0013 0.0011 0.00029 0.0011 0.00052 0.00033 0.00027 0.00043 
0.00029 0.00027 7.5E-05 0.00028 0.00012 8.2E-05 5.4E-05 8.9E-05 
0.0034 0.0028 0.00077 0.0039 0.0023 0.0015 0.0013 0.0013 
        
0.003 0.0024 0.00069 0.0032 0.0018 0.0012 0.001 0.0012 
1.9E-05 U 1E-05 U 6.3E-05 7.9E-05 1.7E-05 U 7.2E-06 U 1.4E-05 U 0.00012 
0.0023 0.0021 0.00068 0.00064 0.00055 0.00042 0.00026 0.00077 
1.1E-05 U 3.6E-06 U 2.8E-06 U 3.1E-06 U 1.4E-05 U 4.1E-06 U 1.3E-05 U 1.2E-06 U
9.9E-06 U 3.3E-06 U 2.5E-06 U 2.8E-06 U 1.3E-05 U 3.7E-06 U 1.2E-05 U 1.1E-06 U
0.00013 0.0001 3.2E-05 ZJ 0.00016 9.9E-05 6.1E-05 4.4E-05 4.6E-05 ZJ
 J  J       
0.0019 0.0016 0.00036 0.00081 0.00097 0.00066 0.00049 0.00068 
9.9E-06 U 1.8E-05 2.5E-06 U 2.2E-05 1.3E-05 U 1.1E-05 1.2E-05 U 7.5E-06 
        
0.0013 0.001 0.0003 0.0016 0.00085 0.00055 0.00046 0.00051 
 J  J    J  J   J
3E-05 U 1.5E-05 U 5.2E-06 U 1.2E-05 U 2.3E-05 U 9.5E-06 U 1.8E-05 U 5.2E-06 U
0.0034 0.0032 0.00096 0.00097 0.00098 0.00068 0.00045 0.0013 
0.013 J 0.0095 J 0.0022 0.0074 0.0054 0.0036 0.0031 0.0044 
0.0031 0.0024 0.00061 0.0021 0.0012 0.00085 0.0007 0.0011 
0.002 0.0015 0.00039 0.0014 0.00077 0.00053 0.00042 0.00068 
        
0.0094 J 0.0068 0.0014 0.0018 0.0022 0.0016 0.0011 0.0031 
0.00059 0.00046 0.00012 0.00038 0.00022 0.00016 0.00013 0.00019 
0.0015 0.00094 0.00019 0.00023 0.00033 0.00024 0.00015 0.0005 
0.005 0.0037 0.00065 0.00078 0.0011 0.00079 0.00042 0.0023 
0.0032 0.0022 0.00057 0.0019 0.0011 0.00079 0.0006 0.00085 
0.0049 0.0033 0.00069 0.00098 0.001 0.00081 0.00056 0.0014 
0.0066 0.0063 0.0019 0.0018 0.0017 0.0012 0.00078 0.0013 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet 
(with skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT
LPR5 LPR5 LPR6 LPR6 LPR8 LPR8 LPR8 LPR4

LPR5-MAFT-COMP21 LPR5-MAFT-COMP22 LPR6-MAFT-COMP24 LPR6-MAFT-IND122 LPR8-MAFT-COMP26 LPR8-MAFT-COMP27 LPR8-MAFT-COMP31 LPR4-WSFT-IND023
9/18/2009 9/18/2009 8/25/2009 8/25/2009 9/10/2009 9/12/2009 9/10/2009 9/18/2009

N N N N N N N N

0.04 J 0.031 J 0.0077 0.032 J 0.016 J 0.011 0.009 0.014 
8.6E-05 7.1E-05 2.1E-05 8.5E-05 4.5E-05 2.8E-05 ZJ 2.6E-05 3.2E-05 
0.00012 8.4E-05 2.4E-05 9.3E-05 3.9E-05 3E-05 2.3E-05 3.7E-05 
0.0073 0.0057 0.0016 0.0065 0.0031 0.0021 0.0018 0.0025 
5.5E-05 4.2E-05 1.5E-05 6.2E-05 2.7E-05 2.1E-05 9.8E-06 U 1.4E-05 
0.0014 0.00094 0.00015 6.2E-06 U 0.00034 0.00029 0.0002 0.00049 
9.3E-06 U 3.3E-06 U 2.1E-06 U 2.6E-06 U 1.2E-05 U 3.6E-06 U 9.4E-06 U 1.2E-06 U
0.02 J 0.016 J 0.0038 0.013 J 0.0077 0.0058 0.0043 0.0065 
6.3E-05 5.1E-05 1.4E-05 5.4E-05 3.1E-05 1.9E-05 ZJ 1E-05 U 1.8E-05 
0.00046 0.00033 9.4E-05 0.0004 0.0002 0.00013 0.00011 0.00014 
0.001 0.00098 0.00028 0.00026 0.00026 0.00022 0.00015 0.00037 
0.0027 0.002 0.00054 0.002 0.0011 0.00078 0.00067 0.0009 
0.00052 0.0004 0.00011 0.00043 0.0002 0.00014 0.00012 0.00016 
1.7E-05 U 7.4E-06 U 3.7E-06 U 5.1E-06 U 1.8E-05 U 6.9E-06 U 1.4E-05 U 1.9E-06 U
 J  J    J    
0.0056 0.0035 0.0011 0.0043 0.0021 0.0015 0.0012 0.0019 
0.0018 0.0018 0.00038 0.0012 0.00061 0.00042 0.00041 0.00063 
0.0031 0.0023 0.00069 0.003 0.0012 0.00091 0.00071 0.001 
0.00023 0.00018 5.8E-05 0.00026 9.4E-05 7.9E-05 5.8E-05 6.6E-05 
0.0069 0.0048 0.0015 0.0051 0.0025 0.002 0.0014 0.0023 
        
3.8E-06 U 2.1E-06 U 2.2E-06 1.2E-06 U 4.7E-06 U 2.1E-06 U 4.3E-06 U 9E-07 U
0.015 0.012 0.0043 0.0081 0.0045 0.0034 0.0021 0.0053 
0.00049 0.0003 3.7E-05 3.2E-06 U 6.7E-05 5.4E-05 1.5E-05 0.0002 
0.00087 0.00064 0.00018 0.00061 0.0003 0.00024 0.00016 0.00029 
0.0017 0.0012 0.00036 0.0013 0.00075 0.00059 0.00039 0.00054 
0.0045 0.0032 0.001 0.0041 0.002 0.0016 0.0011 0.0016 
1.1E-05 U 4.7E-06 U 2.2E-06 U 7.1E-06 1.2E-05 U 5.4E-06 U 9.7E-06 U 1.3E-06 U
0.00033 0.00019 5.9E-05 0.00018 0.00013 9.7E-05 7.6E-05 0.0001 
0.0024 0.0014 0.00051 0.0024 0.0015 0.0011 0.00072 0.0008 
0.00028 0.00016 5.8E-05 0.0003 0.00017 0.00014 7.8E-05 8.2E-05 
0.00071 0.00041 0.00013 0.00061 0.00037 0.00029 0.00015 0.00027 
0.0042 0.0031 0.0011 0.0011 0.0012 0.00085 0.00064 0.0013 
0.0033 0.0028 0.00089 0.00099 0.001 0.00075 0.00052 0.001 
1.9E-05 U 1.1E-05 U 4.7E-06 U 6.2E-06 U 1.3E-05 U 7.7E-06 U 1.2E-05 U 4.3E-06 
7.6E-05 7.7E-05 1.9E-05 2E-06 U 2.9E-05 2E-05 1.4E-05 3.3E-05 
0.0015 0.00099 0.00037 0.00043 0.00043 0.0003 0.00018 0.00025 
0.0026 0.0018 0.00067 0.00086 0.00079 0.00057 0.00036 0.0006 
0.00089 0.00077 0.00024 0.00024 0.00024 0.00017 0.00012 0.00028 
        
        
4.7E-06 U 1.3E-05 5E-06 3.9E-06 5.8E-06 U 2.6E-06 U 5.3E-06 U 1.1E-06 U
        
0.0098 J 0.0073 0.0024 0.0027 0.0028 0.002 0.0013 0.0026 
0.003 0.0027 0.00087 0.0009 0.00094 0.00069 0.00043 0.0011 
        
0.0001 7E-05 2.7E-05 3.5E-05 2.5E-05 1.8E-05 1E-05 U 2.8E-05 
1.7E-05 U 1.1E-05 U 4.5E-06 U 5.9E-06 U 1.2E-05 U 7.1E-06 U 1.1E-05 U 2.8E-06 U
1.5E-05 U 9.3E-06 U 3.8E-06 U 5E-06 U 1.1E-05 U 6.4E-06 U 9.7E-06 U 2.4E-06 U
0.0013 0.0011 0.00044 0.00076 0.00046 0.00037 0.00029 0.00023 J
1.8E-05 U 1.1E-05 U 4.6E-06 U 1.9E-05 1.2E-05 U 7.6E-06 U 1.1E-05 U 2.9E-06 U
7.1E-05 6.1E-05 2.2E-05 4.2E-05 1.2E-05 U 7.3E-06 U 1.1E-05 U 2.7E-06 U
0.0011 0.00099 0.00031 0.00032 0.00022 J 0.00021 0.00017 J 0.00036 J
0.0082 0.0071 0.0021 0.0035 0.003 0.0018 0.0011 0.0025 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet 
(with skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT
LPR5 LPR5 LPR6 LPR6 LPR8 LPR8 LPR8 LPR4

LPR5-MAFT-COMP21 LPR5-MAFT-COMP22 LPR6-MAFT-COMP24 LPR6-MAFT-IND122 LPR8-MAFT-COMP26 LPR8-MAFT-COMP27 LPR8-MAFT-COMP31 LPR4-WSFT-IND023
9/18/2009 9/18/2009 8/25/2009 8/25/2009 9/10/2009 9/12/2009 9/10/2009 9/18/2009

N N N N N N N N

0.001 0.00087 0.00024 0.00043 0.00034 0.00024 0.00018 0.00038 
0.0052 0.0044 0.0012 0.0023 0.002 0.0012 0.00074 0.0018 
0.00079 0.0007 0.00024 0.00031 0.00029 0.00017 9.7E-05 0.00014 
0.029 J 0.023 0.0067 0.016 0.0097 0.0055 0.0034 0.0097 
0.0021 0.0015 0.00041 0.00091 0.00073 0.00046 0.0003 0.00051 
0.00097 0.00078 0.00024 0.00028 0.00027 0.00017 0.0001 0.00028 
 J        
0.0028 0.0023 0.00062 0.0013 0.00099 0.00063 0.00039 0.00062 
0.018 J 0.014 0.0042 0.0086 0.0066 0.0041 0.0024 0.0059 
1E-05 J 9.6E-06 J 3.8E-06 J 5.7E-06 U 2.8E-05 U 1.5E-05 U 2.1E-05 U 1.4E-05 U
0.006 0.0035 0.0011 0.0013 0.0013 0.00071 0.00039 0.0014 
0.0067 0.0046 0.0014 0.0011 0.0013 0.00058 0.00025 0.0019 
0.021 J 0.018 J 0.0053 0.011 J 0.0084 J 0.0053 0.0033 0.0017 
        
0.00067 0.00046 0.00011 5.2E-05 0.0001 3.5E-05 1.4E-05 0.00014 
0.00022 0.00022 4.3E-05 5.3E-06 U 6.5E-05 5.6E-05 4.1E-05 3.4E-05 
0.0051 0.0043 0.0013 0.0022 0.002 0.0012 0.00084 0.0014 
0.0001 ZJ 9.7E-05 2.8E-05 7.1E-05 4.9E-05 3.3E-05 2E-05 1.9E-05 
4.7E-05 5E-05 1.3E-05 3.9E-05 2.2E-05 1.8E-05 8.2E-06 U 1.7E-05 
0.0021 0.0018 0.00055 0.0013 0.00081 0.00053 0.00034 0.00063 
0.00034 0.0003 9.8E-05 8.1E-05 7.6E-05 J 6E-05 J 4.9E-05 J 9.8E-05 
0.0026 0.0023 0.00082 0.0029 0.0012 0.00073 0.00063 0.0011 
0.024 0.02 0.0062 0.018 0.01 0.0061 0.0043 0.0071 
        
0.0009 0.00078 0.00022 0.00062 0.00041 0.00026 0.00019 0.00032 
0.0088 J 0.0075 0.0022 0.0044 0.0036 0.0023 0.0014 0.0032 
 J        
0.015 J 0.013 J 0.0043 0.016 J 0.0065 0.0041 0.003 0.0056 
0.00051 0.0004 0.00013 0.00029 0.00023 0.00014 8.6E-05 6.6E-05 
0.00029 0.00022 6.2E-05 0.00016 0.00013 7.4E-05 4.3E-05 9.7E-05 
 J        
3.7E-05 J 3.4E-05 J 1.3E-05 J 1.1E-05 J 9.5E-06 J 8.4E-06 J 7.6E-06 J 9.5E-06 J
        
        
0.00025 0.0002 6.9E-05 0.00019 0.00012 7.6E-05 4.2E-05 8.3E-05 
0.00018 0.00015 2.9E-06 U 7.6E-05 4.2E-05 3.3E-05 1.9E-05 6E-05 
        
        
        
0.0011 0.00094 0.00033 0.001 0.00054 0.00036 0.00025 0.00027 
2E-05 U 7E-06 U 5.3E-06 U 5.6E-06 U 1.3E-05 U 7.3E-06 U 9E-06 U 4.7E-06 U
0.00013 0.00012 5.1E-05 0.00014 8.1E-05 5E-05 3.2E-05 7.6E-05 
0.0011 0.00087 0.00033 0.00027 0.00024 0.0002 0.00016 0.00031 
2E-05 U 6.8E-06 U 4.9E-06 U 5.2E-06 U 1.3E-05 U 7.4E-06 U 9.1E-06 U 4.8E-06 U
6.2E-05 5.3E-05 1.4E-05 5.9E-05 2.2E-05 2E-05 1.1E-05 U 2.5E-05 
0.0019 0.0016 0.0004 0.00083 0.001 0.00066 0.00046 0.00081 
2E-05 U 0.00082 6E-06 U 5.4E-06 U 0.00037 0.00033 0.00034 0.00031 
0.0042 0.0035 0.0011 0.0021 0.0017 0.0012 0.00081 0.0012 
0.0044 0.0034 0.00093 0.0039 0.0025 0.0017 0.0013 0.0019 
0.015 0.012 0.0034 0.0091 0.0077 0.0053 0.0041 0.0056 
        
2.3E-05 U 8.4E-06 U 6.8E-06 U 6.2E-06 U 3E-05 U 1.1E-05 U 2.5E-05 U 3.8E-06 U
0.00024 0.0002 6.1E-05 0.00011 8.4E-05 6.2E-05 4.4E-05 7.7E-05 
7E-05 J 6.4E-05 2.1E-05 J 1.9E-05 J 1.9E-05 J 1.5E-05 J 1.1E-05 J 2E-05 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet 
(with skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT
LPR5 LPR5 LPR6 LPR6 LPR8 LPR8 LPR8 LPR4

LPR5-MAFT-COMP21 LPR5-MAFT-COMP22 LPR6-MAFT-COMP24 LPR6-MAFT-IND122 LPR8-MAFT-COMP26 LPR8-MAFT-COMP27 LPR8-MAFT-COMP31 LPR4-WSFT-IND023
9/18/2009 9/18/2009 8/25/2009 8/25/2009 9/10/2009 9/12/2009 9/10/2009 9/18/2009

N N N N N N N N

0.029 J 0.022 0.0061 0.017 0.015 0.0099 0.0071 0.0079 
0.0044 0.0033 0.00099 0.0021 0.002 0.0013 0.0009 0.0014 
0.0061 0.005 0.0013 0.0034 0.0026 0.0018 0.0014 0.0012 
0.0027 0.002 0.00057 0.0017 0.00091 0.00053 0.00035 0.00081 
0.00094 0.00042 0.00016 0.0002 0.00022 0.00012 6.6E-05 0.00021 
0.016 J 0.012 J 0.0037 0.0085 J 0.0061 0.0044 0.0031 0.0035 
0.00034 0.00027 7E-05 7.7E-05 9.4E-05 5.3E-05 2.7E-05 8.5E-05 
        
2.2E-05 U 7.1E-06 U 6.6E-06 U 6E-06 U 2.9E-05 U 1E-05 U 2.4E-05 U 3.5E-06 U
0.014 J 0.012 J 0.0038 0.016 J 0.007 0.0047 0.0035 0.0051 
0.00098 0.00046 J 0.0002 J 0.0013 J 0.00071 0.00054 0.00031 0.00026 
0.692 0.546 0.153 0.451 0.295 0.2 0.149 0.228 
0.656 0.516 0.144 0.406 0.272 0.184 0.136 0.213 
0.346 0.277 0.0774 0.273 0.161 0.109 0.0842 0.117 
7.96E-06 6.06E-06 1.81E-06 1E-05 4.62E-06 3.7E-06 4.01E-07 3.06E-06 

6.3E-05 8.8E-05 2.6E-05 2E-05 5.3E-06 U 5.8E-06 ZJ 4.7E-06 U 2.6E-05 
0.0032 J 0.0028 J 0.001 J 0.0011 J 0.00072 J 0.00064 J 0.00048 J 0.00091 J
0.055 J 0.045 0.015 0.02 0.016 0.012 0.0076 0.016 J
0.16 ZJ 0.13 J 0.04 0.094 J 0.061 J 0.037 0.024 0.047 
0.16 J 0.12 J 0.037 0.12 J 0.08 ZJ 0.055 J 0.041 0.053 J
0.17 J 0.13 ZJ 0.033 ZJ 0.12 J 0.082 J 0.056 J 0.045 0.062 ZJ
0.12 J 0.087 J 0.021 0.072 J 0.042 J 0.03 ZJ 0.023 0.039 
0.026 0.018 0.0054 0.02 0.0098 0.0075 0.0055 0.0086 
0.0034 0.002 0.0007 0.0033 0.002 0.0016 0.00094 0.0012 

0.0078 U 0.0079 U 0.0072 U 0.0074 U 0.0069 U 0.0073 U 0.007 U 0.0074 U
0.0078 U 0.0079 U 0.0072 U 0.0074 U 0.0069 U 0.0073 U 0.007 U 0.0074 U
0.0078 U 0.0079 U 0.0072 U 0.0074 U 0.0069 U 0.0073 U 0.007 U 0.0074 U
0.12 J 0.087 0.036 0.036 0.027 0.025 0.017 0.04 
0.0078 UJ 0.0079 U 0.0072 U 0.0074 U 0.0069 U 0.0073 U 0.007 U 0.0074 U
0.46 J 0.29 0.14 0.31 0.13 0.15 0.11 0.22 
0.24 J 0.14 0.096 0.18 0.058 0.078 0.072 0.14 
0.0078 UJ 0.0079 U 0.0072 U 0.0074 U 0.0069 U 0.0073 U 0.007 U 0.0074 U
0.0078 UJ 0.0079 U 0.0072 U 0.0074 U 0.0069 U 0.0073 U 0.007 U 0.0074 U

2.2E-06 J 5.2E-07 U 1E-06 J 5.8E-07 J 5.4E-07 U 4.9E-07 U 5.6E-07 U 3.9E-07 U
8.2E-07 ZJ 2E-07 U 4.1E-07 J 3E-07 J 2.2E-07 U 2.1E-07 U 2.6E-07 U 2.1E-07 U
4.1E-07 UJ 3.6E-07 UJ 3.9E-07 U 2.5E-07 U 3.9E-07 UJ 3.5E-07 UJ 4.3E-07 UJ 3.2E-07 U
4.3E-07 UJ 3.5E-07 UJ 3.3E-07 U 2.1E-07 U 2.8E-07 UJ 3.5E-07 UJ 4.5E-07 UJ 2.5E-07 UJ
2.4E-06 J 8.8E-07 ZJ 2.2E-07 U 1.3E-06 J 2.4E-07 J 1.9E-07 U 2.3E-07 U 1.9E-07 U
1.1E-06 ZJ 4E-07 ZJ 3.5E-07 U 3.3E-07 J 2.9E-07 U 3.5E-07 U 4.1E-07 U 2.5E-07 U
8E-07 J 2.6E-07 ZJ 2.1E-07 U 3.2E-07 J 2.1E-07 J 1.9E-07 U 2.1E-07 U 1.7E-07 U
6.7E-07 J 4.9E-07 ZJ 3.7E-07 U 3.1E-07 J 3.6E-07 UJ 4.4E-07 UJ 5.3E-07 UJ 3.2E-07 U
3.4E-07 U 3.1E-07 U 2.7E-07 U 1.7E-07 U 2.7E-07 U 3E-07 U 3.6E-07 U 2.8E-07 U
9.3E-07 J 5.5E-07 J 2.8E-07 U 5.1E-07 J 2E-07 U 2E-07 U 2E-07 U 2.2E-07 U
7.9E-07 J 5.9E-07 J 3.7E-07 U 6.7E-07 J 5.2E-07 J 3.8E-07 ZJ 3E-07 U 2.8E-07 U
2.2E-07 U 2E-07 U 2E-07 U 2E-07 J 1.9E-07 U 2E-07 U 2.2E-07 U 1.5E-07 U
2.6E-06 ZJ 1.7E-06 J 4.4E-07 J 3.6E-06 J 8.9E-07 J 4.8E-07 ZJ 3.5E-07 ZJ 3.9E-07 J
5.6E-05 5E-05 1.2E-05 4.7E-05 1.3E-05 6.5E-06 3.6E-06 1.1E-05 
3.2E-06 2.5E-06 7.9E-07 J 2E-06 1.7E-06 1.2E-06 7.5E-07 J 7.5E-07 J
9.9E-07 UJ 8.3E-07 U 8E-07 U 5E-07 U 8.9E-07 U 8.4E-07 UJ 9E-07 U 4.9E-07 U
7.4E-07 U 6.2E-07 U 1.5E-06 J 9.5E-07 J 6.3E-07 U 5.9E-07 U 8.2E-07 U 3.9E-07 U
5.84E-05 5.16E-05 1.22E-05 4.92E-05 1.4E-05 7.14E-06 3.78E-06 1.12E-05 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet 
(with skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet 
(with skin)

MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT
LPR5 LPR5 LPR6 LPR6 LPR8 LPR8 LPR8 LPR4

LPR5-MAFT-COMP21 LPR5-MAFT-COMP22 LPR6-MAFT-COMP24 LPR6-MAFT-IND122 LPR8-MAFT-COMP26 LPR8-MAFT-COMP27 LPR8-MAFT-COMP31 LPR4-WSFT-IND023
9/18/2009 9/18/2009 8/25/2009 8/25/2009 9/10/2009 9/12/2009 9/10/2009 9/18/2009

N N N N N N N N

3E-06 J 5.2E-07 U 1.7E-06 9.6E-07 5.4E-07 U 4.9E-07 U 5.6E-07 U 3.9E-07 U
2.3E-06 ZJ 2.7E-07 UJ 1.1E-06 6.1E-07 ZJ 2.9E-07 UJ 2.8E-07 UJ 3.3E-07 UJ 2.6E-07 U
1.8E-06 ZJ 8.9E-07 ZJ 3.5E-07 U 6.4E-07 J 3.1E-07 UJ 3.8E-07 UJ 4.6E-07 UJ 2.7E-07 UJ
8.7E-06 ZJ 1.8E-06 ZJ 2.2E-07 U 2.3E-06 8.1E-07 ZJ 3.9E-07 ZJ 2.5E-07 U 1.9E-07 U
7.9E-07 5.9E-07 3.7E-07 U 6.7E-07 5.2E-07 3.8E-07 ZJ 3E-07 U 2.8E-07 U
5.1E-06 ZJ 2.2E-06 J 4.4E-07 5.3E-06 8.9E-07 J 4.8E-07 ZJ 3.5E-07 ZJ 3.9E-07 J
5.6E-05 5E-05 1.2E-05 4.8E-05 1.3E-05 6.5E-06 3.6E-06 1.1E-05 
5.2E-06 2.9E-06 7.9E-07 2.6E-06 2.1E-06 1.7E-06 7.5E-07 7.5E-07 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M GAMMA-CHLORDANE 12789-03-6 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632E Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010B Calcium 7440-70-2 mg/kg
SW6010B Chromium 7440-47-3 mg/kg
SW6010B Copper 7440-50-8 mg/kg
SW6010B Iron 7439-89-6 mg/kg
SW6010B Magnesium 7439-95-4 mg/kg
SW6010B Potassium 7440-09-7 mg/kg
SW6010B Sodium 7440-23-5 mg/kg
SW6010B Titanium 7440-32-6 mg/kg
SW6010B Vanadium 7440-62-2 mg/kg
SW6010B Zinc 7440-66-6 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

WS-FT WS-FT WS-FT WS-FT
LPR5 LPR5 LPR8 LPR8

LPR5-WSFT-IND019 LPR5-WSFT-IND020 LPR8-WSFT-IND009 LPR8-WSFT-IND013
9/15/2009 9/18/2009 9/12/2009 9/12/2009

N N N N

0.00099 UJ 0.001 UJ 0.00099 UJ 0.00012 J
0.00099 U 0.001 U 0.00099 U 0.001 U
0.00099 U 0.001 U 0.00099 U 0.001 U
0.0012 J 0.0019 J 0.00032 J 0.00079 J

0.0041 0.0051 0.0013 U 0.0014 U
0.0015 UJ 0.0017 UJ 0.0013 UJ 0.0012 UJ
0.0018 UJ 0.0022 UJ 0.0022 UJ 0.0024 UJ
0.014 U 0.016 0.0053 U 0.0055 U
0.03 0.02 0.012 0.014 
0.0022 J 0.0021 J 0.002 UJ 0.002 J
2.9E-05 U 4.9E-05 U 1.7E-05 U 5.2E-05 J
3.8E-05 U 8.1E-05 U 4.2E-05 U 3.7E-05 U
4E-05 U 0.00027 U 5.5E-05 U 5.6E-05 U
0.015 0.017 0.012 0.01 
0.0036 UJ 0.0054 J 0.0033 J 0.0025 UJ
3.8E-05 U 0.00026 U 5.2E-05 U 5.3E-05 U
0.0062 0.0067 0.0048 0.0045 
0.00046 U 0.001 U 0.00026 U 0.00017 U
0.00065 U 0.0021 U 0.00042 U 0.00027 U
3E-05 U 5.9E-05 U 5.7E-05 U 2.4E-05 U
9.6E-05 U 0.00026 UJ 0.00017 U 0.00016 U
6.8E-05 U 0.0004 U 0.0001 U 0.00011 J
0.00026 U 0.00089 U 0.0003 U 0.00025 U
3.4E-05 U 0.00021 U 4.7E-05 U 4.5E-05 U
0.0063 U 0.009 0.0051 0.0049 
2.5E-05 UJ 1.7E-06 UJ 2.3E-05 UJ 6.3E-05 UJ
0.0024 0.0019 J 0.0018 J 0.0018 J
0.00097 J 0.0014 J 0.00039 J 0.0004 J
0.00029 U 0.00042 U 0.00037 U 0.00029 U
0.0021 J 0.0024 J 0.0024 J 0.0026 J
0.0322 0.0381 0.012 0.016 
0.0071 J 0.0088 0.0049 UJ 0.0048 UJ

0.01 U 0.009 U 0.008 U 0.009 U
0.08 0.075 0.053 0.04 
0.21 0.14 0.15 0.11 
0.2 0.15 0.15 0.11 
0.01 0 0 0 
528 236 495 194 
0.07 0.03 J 0.2 0.03 J

5 3.6 5.6 4.1 
233 278 270 275 
3240 3990 3820 4160 
227 534 570 500 
0.02 J 0.02 UJ 0.02 J 0.03 J
0.01 J 0.02 J 0.01 U 0.02 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020 Aluminum 7429-90-5 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic, Total 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Manganese 7439-96-5 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
429M 1-Methylnaphthalene 90-12-0 mg/kg
429M 1-Methylphenanthrene 832-69-9 mg/kg
429M 2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
429M 2,6-Dimethylnaphthalene 581-42-0 mg/kg
429M 2-Methylnaphthalene 91-57-6 mg/kg
429M Acenaphthene 83-32-9 mg/kg
429M Acenaphthylene 208-96-8 mg/kg
429M Anthracene 120-12-7 mg/kg
429M Benzo(a)anthracene 56-55-3 mg/kg
429M Benzo(a)pyrene 50-32-8 mg/kg
429M Benzo(E)pyrene 192-97-2 mg/kg
429M Benzo(g,h,i)perylene 191-24-2 mg/kg
429M Benzo(k)fluoranthene 207-08-9 mg/kg
429M BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
429M Chrysene 218-01-9 mg/kg
429M Dibenzo(a,h)anthracene 53-70-3 mg/kg
429M Dibenzothiophene 132-65-0 mg/kg
429M Fluoranthene 206-44-0 mg/kg
429M Fluorene 86-73-7 mg/kg
429M Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
429M Naphthalene 91-20-3 mg/kg
429M Perylene 198-55-0 mg/kg
429M Phenanthrene 85-01-8 mg/kg
429M Pyrene 129-00-0 mg/kg
BNASIM C1-Benzanthracene/chrysenes BACC1 mg/kg
BNASIM C1-Dibenzothiophenes DTPC1 mg/kg
BNASIM C1-Fluorenes FLRC1 mg/kg
BNASIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
BNASIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
BNASIM C2-Benzanthracene/chrysenes BACC2 mg/kg
BNASIM C2-Dibenzothiophenes DTPC2 mg/kg
BNASIM C2-Fluorenes FLRC2 mg/kg
BNASIM C2-NAPHTHALENES NPHC2 mg/kg
BNASIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
BNASIM C3-Benzanthracene/chrysenes BACC3 mg/kg
BNASIM C3-Dibenzothiophenes DTPC3 mg/kg
BNASIM C3-Fluorenes FLRC3 mg/kg
BNASIM C3-NAPHTHALENE NPHC3 mg/kg

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

WS-FT WS-FT WS-FT WS-FT
LPR5 LPR5 LPR8 LPR8

LPR5-WSFT-IND019 LPR5-WSFT-IND020 LPR8-WSFT-IND009 LPR8-WSFT-IND013
9/15/2009 9/18/2009 9/12/2009 9/12/2009

N N N N

0.51 0.16 J 0.45 0.2 J
0.004 UJ 0.004 UJ 0.007 J 0.004 UJ
0.08 J 0.075 J 0.053 J 0.04 J
0.24 0.17 0.22 0.15 
0.0007 U 0.0009 U 0.0008 U 0.0008 U
0.001 U 0.001 U 0.001 U 0.001 U
0.0054 J 0.0004 UJ 0.0087 J 0.0058 J
0.33 J 0.34 J 0.33 J 0.25 J
0.028 J 0.011 J 0.02 J 0.009 J
0.36 J 0.21 J 0.68 J 0.33 J
0.05 J 0.004 UJ 0.14 J 0.004 UJ
0.004 U 0.004 U 0.004 U 0.004 U
0.0004 U 0.0004 U 0.001 J 0.0006 J
10 J 10 J 11.9 J 11.2 J
0.32 0.43 0.38 0.27 

0.0053 J 0.0033 UJ 0.0081 J 0.0049 J
0.0016 UJ 0.0015 UJ 0.0013 UJ 0.0011 UJ
0.0025 J 0.002 UJ 0.0024 J 0.0018 J
0.0021 UJ 0.0027 UJ 0.0035 J 0.004 J
0.0077 J 0.0032 UJ 0.015 J 0.011 J
0.0024 J 0.01 J 0.0041 J 0.0046 J
0.0012 UJ 0.0022 UJ 0.0027 UJ 0.0019 UJ
0.0018 UJ 0.0011 UJ 0.0019 J 0.0019 J
0.0012 UJ 0.0017 J 0.00095 UJ 0.0013 UJ
0.0019 UJ 0.0011 U 0.0021 UJ 0.002 UJ
0.0015 UJ 0.00086 J 0.0017 UJ 0.0016 UJ
0.0018 UJ 0.00078 U 0.0026 UJ 0.0021 UJ
0.00086 UJ 0.00068 U 0.0012 UJ 0.00084 UJ
0.00065 UJ 0.00077 J 0.00091 UJ 0.0009 J
0.0011 UJ 0.00095 J 0.0009 UJ 0.0013 J
0.002 UJ 0.00079 UJ 0.0019 UJ 0.0015 UJ
0.00038 J 0.0006 J 0.00073 J 0.00061 J
0.0036 J 0.0037 J 0.0027 J 0.0039 J
0.0022 J 0.0011 UJ 0.0033 J 0.0045 J
0.0024 UJ 0.0009 UJ 0.0036 UJ 0.0028 UJ
0.001 UJ 0.0018 U 0.0009 UJ 0.0013 UJ
0.0018 UJ 0.001 UJ 0.0022 UJ 0.0018 UJ
0.0023 J 0.00091 U 0.0046 J 0.0035 J
0.0026 J 0.0027 J 0.0024 J 0.0013 J
0.00092 UJ 0.0009 UJ 0.00089 UJ 0.00084 UJ
0.00047 J 0.00052 J 0.00089 UJ 0.00047 J
0.00092 U 0.0007 J 0.00062 J 0.00065 J
0.0006 J 0.00055 J 0.00064 J 0.0008 J
0.00068 J 0.00066 J 0.00089 U 0.00042 J
0.00092 UJ 0.0009 UJ 0.00089 UJ 0.00084 UJ
0.00047 J 0.0006 J 0.00089 UJ 0.0005 J
0.00092 U 0.0009 U 0.00089 U 0.00084 U
0.0014 0.0023 0.0032 0.0038 
0.00052 J 0.00051 J 0.00089 U 0.00042 J
0.00092 UJ 0.0009 UJ 0.00089 UJ 0.00084 UJ
0.00092 UJ 0.0009 UJ 0.00089 UJ 0.00084 UJ
0.00092 U 0.0009 U 0.00089 U 0.00084 U
0.0013 0.0022 0.0021 0.0024 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

BNASIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
BNASIM C4-Benzanthracene/chrysenes BACC4 mg/kg
BNASIM C4-Dibenzothiophenes DTPC4 mg/kg
BNASIM C4-NAPHTHALENE NPHC4 mg/kg
BNASIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Semivolatile Organic Compounds
SW8270C 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C 2-Chlorophenol 95-57-8 mg/kg
SW8270C 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C 2-Methylphenol 95-48-7 mg/kg
SW8270C 2-Nitroaniline 88-74-4 mg/kg
SW8270C 2-Nitrophenol 88-75-5 mg/kg
SW8270C 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C 3-Nitroaniline 99-09-2 mg/kg
SW8270C 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C 4-Chloroaniline 106-47-8 mg/kg
SW8270C 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C 4-Methylphenol 106-44-5 mg/kg
SW8270C 4-Nitroaniline 100-01-6 mg/kg
SW8270C 4-Nitrophenol 100-02-7 mg/kg
SW8270C Acenaphthene 83-32-9 mg/kg
SW8270C Acenaphthylene 208-96-8 mg/kg
SW8270C Acetophenone 98-86-2 mg/kg
SW8270C Anthracene 120-12-7 mg/kg
SW8270C Atrazine 1912-24-9 mg/kg
SW8270C Benzaldehyde 100-52-7 mg/kg
SW8270C Benzo(a)anthracene 56-55-3 mg/kg
SW8270C Benzo(a)pyrene 50-32-8 mg/kg
SW8270C Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270C bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C Butylbenzylphthalate 85-68-7 mg/kg
SW8270C Caprolactam 105-60-2 mg/kg
SW8270C Carbazole 86-74-8 mg/kg
SW8270C Chrysene 218-01-9 mg/kg
SW8270C Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C Dibenzofuran 132-64-9 mg/kg
SW8270C Diethylphthalate 84-66-2 mg/kg
SW8270C Dimethylphthalate 131-11-3 mg/kg
SW8270C Di-n-butylphthalate 84-74-2 mg/kg

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

WS-FT WS-FT WS-FT WS-FT
LPR5 LPR5 LPR8 LPR8

LPR5-WSFT-IND019 LPR5-WSFT-IND020 LPR8-WSFT-IND009 LPR8-WSFT-IND013
9/15/2009 9/18/2009 9/12/2009 9/12/2009

N N N N

0.0042 0.003 0.0011 0.0015 
0.00092 UJ 0.0009 UJ 0.00089 UJ 0.00084 UJ
0.00092 UJ 0.0009 UJ 0.00089 UJ 0.00084 UJ
0.0015 0.0025 0.0013 0.0014 
0.00092 U 0.0009 U 0.00089 U 0.00084 U

7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
 R  R  R  R
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
29 U 29 U 29 U 31 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
15 U 15 U 15 U 16 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
15 UJ 15 UJ 15 UJ 16 UJ
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270C Di-n-octylphthalate 117-84-0 mg/kg
SW8270C Fluoranthene 206-44-0 mg/kg
SW8270C Fluorene 86-73-7 mg/kg
SW8270C Hexachlorobenzene 118-74-1 mg/kg
SW8270C Hexachlorobutadiene 87-68-3 mg/kg
SW8270C Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C Hexachloroethane 67-72-1 mg/kg
SW8270C Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C Isophorone 78-59-1 mg/kg
SW8270C Naphthalene 91-20-3 mg/kg
SW8270C Nitrobenzene 98-95-3 mg/kg
SW8270C N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C Pentachlorophenol 87-86-5 mg/kg
SW8270C Phenanthrene 85-01-8 mg/kg
SW8270C Phenol 108-95-2 mg/kg
SW8270C Pyrene 129-00-0 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668A PCB-1 2051-60-7 mg/kg
E1668A PCB-10 33146-45-1 mg/kg
E1668A PCB-100 39485-83-1 mg/kg
E1668A PCB-101 37680-73-2 mg/kg
E1668A PCB-102 68194-06-9 mg/kg
E1668A PCB-103 60145-21-3 mg/kg
E1668A PCB-104 56558-16-8 mg/kg
E1668A PCB-105 32598-14-4 mg/kg
E1668A PCB-106 70424-69-0 mg/kg
E1668A PCB-107 70424-68-9 mg/kg
E1668A PCB-108 70362-41-3 mg/kg
E1668A PCB-109 74472-35-8 mg/kg
E1668A PCB-11 2050-67-1 mg/kg
E1668A PCB-110 38380-03-9 mg/kg
E1668A PCB-111 39635-32-0 mg/kg
E1668A PCB-112 74472-36-9 mg/kg
E1668A PCB-113 68194-10-5 mg/kg
E1668A PCB-114 74472-37-0 mg/kg
E1668A PCB-115 74472-38-1 mg/kg
E1668A PCB-116 18259-05-7 mg/kg
E1668A PCB-117 68194-11-6 mg/kg
E1668A PCB-118 31508-00-6 mg/kg
E1668A PCB-119 56558-17-9 mg/kg
E1668A PCB-12 2974-92-7 mg/kg
E1668A PCB-120 68194-12-7 mg/kg
E1668A PCB-121 56558-18-0 mg/kg
E1668A PCB-122 76842-07-4 mg/kg
E1668A PCB-123 65510-44-3 mg/kg
E1668A PCB-124 70424-70-3 mg/kg
E1668A PCB-125 74472-39-2 mg/kg
E1668A PCB-126 57465-28-8 mg/kg
E1668A PCB-127 39635-33-1 mg/kg
E1668A PCB-128 38380-07-3 mg/kg
E1668A PCB-129 55215-18-4 mg/kg
E1668A PCB-13 2974-90-5 mg/kg
E1668A PCB-130 52663-66-8 mg/kg

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

WS-FT WS-FT WS-FT WS-FT
LPR5 LPR5 LPR8 LPR8

LPR5-WSFT-IND019 LPR5-WSFT-IND020 LPR8-WSFT-IND009 LPR8-WSFT-IND013
9/15/2009 9/18/2009 9/12/2009 9/12/2009

N N N N

7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
29 UJ 29 UJ 29 UJ 31 UJ
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U
7.3 U 7.3 U 7.3 U 7.8 U

2.6E-05 5.4E-05 6.7E-06 7.3E-06 
2.5E-05 J 4.2E-05 J 1.3E-05 J 1.4E-05 J
    
 J    
0.0013 0.0017 0.00014 0.00021 
0.00066 0.00078 0.0001 0.00013 
8.4E-05 0.00016 1.4E-05 1.7E-05 
0.0071 0.0049 0.003 0.0035 
4.9E-06 U 3.1E-06 U 1.4E-06 U 3.5E-06 U
0.0015 0.001 0.00052 0.0006 
0.00029 0.00044 0.00023 0.00025 
    
8.1E-06 UJ 8.6E-06 UJ 3.9E-06 UJ 7.7E-06 UJ
0.019 J 0.015 J 0.0076 0.0086 J
3.3E-05 2.7E-05 1.6E-06 U 3.8E-06 U
4.6E-06 U 3E-06 U 1.4E-06 U 3.3E-06 U
 J    
0.00054 0.00036 0.0002 0.00023 
4.3E-06 U 2.8E-06 U 1.3E-06 U 3.1E-06 U
    
0.00067 0.00059 J 0.00023 0.00026 
0.021 J 0.014 J 0.0083 J 0.0098 J
    
4.8E-05 U 3.1E-05 U 1.7E-05 U 2.8E-05 U
0.00012 9.7E-05 3E-05 3.9E-05 
3.5E-05 2.7E-05 8.5E-06 1E-05 
0.0001 0.00015 6.5E-05 7.4E-05 
0.00046 0.00028 0.0002 0.00023 
    
    
6E-05 ZJ 4.6E-05 ZJ 2.7E-05 2.4E-05 ZJ
5.4E-06 U 3.3E-06 U 1.7E-06 U 3.6E-06 U
0.0038 0.0025 0.0013 0.0017 
0.034 J 0.025 J 0.011 0.012 
4.8E-05 U 3.1E-05 U 1.7E-05 U 2.8E-05 U
0.0016 0.0012 0.0004 0.00046 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-131 61798-70-7 mg/kg
E1668A PCB-132 38380-05-1 mg/kg
E1668A PCB-133 35694-04-3 mg/kg
E1668A PCB-134 52704-70-8 mg/kg
E1668A PCB-135 52744-13-5 mg/kg
E1668A PCB-136 38411-22-2 mg/kg
E1668A PCB-137 35694-06-5 mg/kg
E1668A PCB-138 35065-28-2 mg/kg
E1668A PCB-139 56030-56-9 mg/kg
E1668A PCB-14 34883-41-5 mg/kg
E1668A PCB-140 59291-64-4 mg/kg
E1668A PCB-141 52712-04-6 mg/kg
E1668A PCB-142 41411-61-4 mg/kg
E1668A PCB-143 68194-15-0 mg/kg
E1668A PCB-144 68194-14-9 mg/kg
E1668A PCB-145 74472-40-5 mg/kg
E1668A PCB-146 51908-16-8 mg/kg
E1668A PCB-147 68194-13-8 mg/kg
E1668A PCB-148 74472-41-6 mg/kg
E1668A PCB-149 38380-04-0 mg/kg
E1668A PCB-15 2050-68-2 mg/kg
E1668A PCB-150 68194-08-1 mg/kg
E1668A PCB-151 52663-63-5 mg/kg
E1668A PCB-152 68194-09-2 mg/kg
E1668A PCB-153 35065-27-1 mg/kg
E1668A PCB-154 60145-22-4 mg/kg
E1668A PCB-155 33979-03-2 mg/kg
E1668A PCB-156 38380-08-4 mg/kg
E1668A PCB-157 69782-90-7 mg/kg
E1668A PCB-158 74472-42-7 mg/kg
E1668A PCB-159 39635-35-3 mg/kg
E1668A PCB-16 38444-78-9 mg/kg
E1668A PCB-160 41411-62-5 mg/kg
E1668A PCB-161 74472-43-8 mg/kg
E1668A PCB-162 39635-34-2 mg/kg
E1668A PCB-163 74472-44-9 mg/kg
E1668A PCB-164 74472-45-0 mg/kg
E1668A PCB-165 74472-46-1 mg/kg
E1668A PCB-166 41411-63-6 mg/kg
E1668A PCB-167 52663-72-6 mg/kg
E1668A PCB-168 59291-65-5 mg/kg
E1668A PCB-169 32774-16-6 mg/kg
E1668A PCB-17 37680-66-3 mg/kg
E1668A PCB-170 35065-30-6 mg/kg
E1668A PCB-171 52663-71-5 mg/kg
E1668A PCB-172 52663-74-8 mg/kg
E1668A PCB-173 68194-16-1 mg/kg
E1668A PCB-174 38411-25-5 mg/kg
E1668A PCB-175 40186-70-7 mg/kg
E1668A PCB-176 52663-65-7 mg/kg
E1668A PCB-177 52663-70-4 mg/kg
E1668A PCB-178 52663-67-9 mg/kg
E1668A PCB-179 52663-64-6 mg/kg
E1668A PCB-18 37680-65-2 mg/kg

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

WS-FT WS-FT WS-FT WS-FT
LPR5 LPR5 LPR8 LPR8

LPR5-WSFT-IND019 LPR5-WSFT-IND020 LPR8-WSFT-IND009 LPR8-WSFT-IND013
9/15/2009 9/18/2009 9/12/2009 9/12/2009

N N N N

0.00019 0.00015 7.2E-05 7.2E-05 
0.0062 0.0057 0.0017 0.0017 
0.00077 0.00069 0.00018 0.0002 
0.0011 0.0011 0.00021 0.00021 
0.01 0.011 0.0022 0.0022 
0.0031 0.0034 0.00063 0.00058 
0.0012 0.00077 0.00052 0.00055 
 J  J   
0.00062 0.00055 0.00019 0.00019 
3.9E-05 U 2.5E-05 U 1.3E-05 U 2.2E-05 U
    
0.0054 0.0042 0.0012 0.0012 
3.3E-06 U 3.5E-06 U 1.7E-06 U 2.6E-06 U
4.9E-05 6.3E-05 1.5E-06 U 7.1E-06 
0.0014 0.0011 0.00036 0.00034 
2.2E-06 U 2.3E-06 U 1E-06 U 1.7E-06 U
0.0071 0.0056 0.0017 0.002 
0.024 J 0.021 J 0.005 0.0057 
0.00021 0.00022 3.1E-05 3.7E-05 
 J  J   
9.7E-05 J 3E-05 UJ 9.4E-05 J 8.4E-05 J
0.00021 0.00022 2.7E-05 2.9E-05 
    
0.00011 0.00017 1.3E-05 1.3E-05 
0.053 J 0.037 J 0.014 0.016 J
0.0012 0.0013 0.00015 0.00021 
0.00025 0.00016 2.2E-05 4.3E-05 
0.0035 0.0024 0.0012 0.0013 
    
0.0031 0.0022 0.001 0.0011 
0.00034 0.00037 2.6E-06 U 3.2E-06 U
0.00097 0.0017 0.00041 0.0004 
2.2E-06 U 2.4E-06 U 1.2E-06 U 1.7E-06 U
2E-06 U 2.2E-06 U 1.1E-06 U 1.6E-06 U
0.00013 8.5E-05 4.3E-05 5E-05 
 J  J   
0.0018 0.0015 0.00048 0.00052 
2.1E-05 1.8E-05 1.1E-06 U 1.6E-06 U
    
0.0014 0.00086 0.00048 0.00053 
 J  J   J
1.5E-05 U 1.2E-05 U 3.6E-06 U 4.9E-06 U
0.0018 0.0029 0.00075 0.00077 
0.014 J 0.0097 J 0.0025 0.003 
0.0035 0.0024 0.00062 0.00068 
0.0021 0.0014 0.00036 0.0004 
    
0.0082 J 0.0088 J 0.0011 0.0012 
0.00063 0.00046 9.5E-05 0.00012 
0.0015 0.0012 0.00024 0.00022 
0.007 0.0055 0.00091 0.0009 
0.0025 0.002 0.00044 0.00051 
0.0041 0.0044 0.00067 0.00059 
0.0024 0.0034 0.00082 0.00067 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-180 35065-29-3 mg/kg
E1668A PCB-181 74472-47-2 mg/kg
E1668A PCB-182 60145-23-5 mg/kg
E1668A PCB-183 52663-69-1 mg/kg
E1668A PCB-184 74472-48-3 mg/kg
E1668A PCB-185 52712-05-7 mg/kg
E1668A PCB-186 74472-49-4 mg/kg
E1668A PCB-187 52663-68-0 mg/kg
E1668A PCB-188 74487-85-7 mg/kg
E1668A PCB-189 39635-31-9 mg/kg
E1668A PCB-19 38444-73-4 mg/kg
E1668A PCB-190 41411-64-7 mg/kg
E1668A PCB-191 74472-50-7 mg/kg
E1668A PCB-192 74472-51-8 mg/kg
E1668A PCB-193 69782-91-8 mg/kg
E1668A PCB-194 35694-08-7 mg/kg
E1668A PCB-195 52663-78-2 mg/kg
E1668A PCB-196 42740-50-1 mg/kg
E1668A PCB-197 33091-17-7 mg/kg
E1668A PCB-198 68194-17-2 mg/kg
E1668A PCB-199 52663-75-9 mg/kg
E1668A PCB-2 2051-61-8 mg/kg
E1668A PCB-20 38444-84-7 mg/kg
E1668A PCB-200 52663-73-7 mg/kg
E1668A PCB-201 40186-71-8 mg/kg
E1668A PCB-202 2136-99-4 mg/kg
E1668A PCB-203 52663-76-0 mg/kg
E1668A PCB-204 74472-52-9 mg/kg
E1668A PCB-205 74472-53-0 mg/kg
E1668A PCB-206 40186-72-9 mg/kg
E1668A PCB-207 52663-79-3 mg/kg
E1668A PCB-208 52663-77-1 mg/kg
E1668A PCB-21 55702-46-0 mg/kg
E1668A PCB-22 38444-85-8 mg/kg
E1668A PCB-23 55720-44-0 mg/kg
E1668A PCB-24 55702-45-9 mg/kg
E1668A PCB-25 55712-37-3 mg/kg
E1668A PCB-26 38444-81-4 mg/kg
E1668A PCB-27 38444-76-7 mg/kg
E1668A PCB-28 7012-37-5 mg/kg
E1668A PCB-29 15862-07-4 mg/kg
E1668A PCB-3 2051-62-9 mg/kg
E1668A PCB-30 35693-92-6 mg/kg
E1668A PCB-31 16606-02-3 mg/kg
E1668A PCB-32 38444-77-8 mg/kg
E1668A PCB-33 38444-86-9 mg/kg
E1668A PCB-34 37680-68-5 mg/kg
E1668A PCB-35 37680-69-6 mg/kg
E1668A PCB-36 38444-87-0 mg/kg
E1668A PCB-37 38444-90-5 mg/kg
E1668A PCB-38 53555-66-1 mg/kg
E1668A PCB-39 38444-88-1 mg/kg
E1668A PCB-4 13029-08-8 mg/kg
E1668A PCB-40 38444-93-8 mg/kg

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

WS-FT WS-FT WS-FT WS-FT
LPR5 LPR5 LPR8 LPR8

LPR5-WSFT-IND019 LPR5-WSFT-IND020 LPR8-WSFT-IND009 LPR8-WSFT-IND013
9/15/2009 9/18/2009 9/12/2009 9/12/2009

N N N N

0.043 J 0.028 J 0.0071 0.0084 
0.00011 7.3E-05 2.4E-05 2.4E-05 
9.9E-05 8.2E-05 1.2E-05 1.4E-05 
0.0076 0.0053 0.0013 0.0016 
4E-05 2.3E-05 8.6E-06 1.1E-05 
0.0015 0.0013 0.00028 0.00019 
2.3E-06 U 2.2E-06 U 1.2E-06 U 2.2E-06 U
0.02 J 0.015 J 0.0038 0.0042 
6.4E-05 5.2E-05 1.1E-05 1.4E-05 
0.00047 0.00032 9.2E-05 9.6E-05 
0.00046 0.00083 0.00026 0.00027 
0.0029 0.002 0.00055 0.00062 
0.00052 0.00033 8.5E-05 9.9E-05 
5.5E-06 U 4E-06 U 1.7E-06 U 2.3E-06 U
 J  J   
0.006 0.004 0.00095 0.001 
0.002 0.0015 0.00035 0.00037 
0.0036 0.0024 0.00049 0.00056 
0.00023 0.00017 3.4E-05 4.6E-05 
0.0076 0.0055 J 0.0015 0.0016 
  J   
1.4E-06 U 1.4E-06 U 7.9E-07 U 1.4E-06 U
0.0093 0.013 0.0042 0.0039 
0.00071 0.00069 9.3E-05 7.4E-05 
0.001 0.00077 J 0.00017 0.00018 
0.0016 0.0012 0.00042 0.00043 
0.0051 0.0035 0.0011 0.0011 
4.1E-06 2.6E-06 U 1.1E-06 U 2E-06 U
0.00031 0.00018 6.2E-05 5.9E-05 ZJ
0.0022 0.0012 0.00081 0.00074 
0.00022 0.00014 7.7E-05 6.8E-05 
0.00062 0.00037 0.00033 0.00031 
0.0016 0.0034 0.0007 0.00061 
0.0013 0.0026 0.00075 0.00064 
6.7E-06 1E-05 2.8E-06 U 4.6E-06 U
4.1E-05 6.3E-05 3.4E-05 3E-05 
0.00027 0.00085 0.00021 0.00017 
0.00071 0.0017 0.0005 0.00046 
0.0004 0.00072 0.00018 0.00019 
    
    
1.7E-06 U 5.2E-06 ZJ 9.6E-07 U 1.7E-06 U
    
0.0028 0.0072 0.002 0.0016 
0.0016 0.0025 0.00076 0.00076 
    
4.5E-05 7.6E-05 1.7E-05 1.7E-05 
4.2E-06 U 3.7E-06 U 2.7E-06 U 4.4E-06 U
3.6E-06 U 3.1E-06 U 2.3E-06 U 3.7E-06 U
0.00029 J 0.00083 J 0.00036 J 0.00027 J
4.3E-06 U 3.7E-06 U 2.7E-06 U 4.4E-06 U
4.1E-06 U 3.6E-06 U 2.6E-06 U 4.2E-06 U
0.00054 J 0.00083 J 0.00023 J 0.00024 J
0.0052 0.0072 0.0014 0.0016 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-41 52663-59-9 mg/kg
E1668A PCB-42 36559-22-5 mg/kg
E1668A PCB-43 70362-46-8 mg/kg
E1668A PCB-44 41464-39-5 mg/kg
E1668A PCB-45 70362-45-7 mg/kg
E1668A PCB-46 41464-47-5 mg/kg
E1668A PCB-47 2437-79-8 mg/kg
E1668A PCB-48 70362-47-9 mg/kg
E1668A PCB-49 41464-40-8 mg/kg
E1668A PCB-5 16605-91-7 mg/kg
E1668A PCB-50 62796-65-0 mg/kg
E1668A PCB-51 68194-04-7 mg/kg
E1668A PCB-52 35693-99-3 mg/kg
E1668A PCB-53 41464-41-9 mg/kg
E1668A PCB-54 15968-05-5 mg/kg
E1668A PCB-55 74338-24-2 mg/kg
E1668A PCB-56 41464-43-1 mg/kg
E1668A PCB-57 70424-67-8 mg/kg
E1668A PCB-58 41464-49-7 mg/kg
E1668A PCB-59 74472-33-6 mg/kg
E1668A PCB-6 25569-80-6 mg/kg
E1668A PCB-60 33025-41-1 mg/kg
E1668A PCB-61 33284-53-6 mg/kg
E1668A PCB-62 54230-22-7 mg/kg
E1668A PCB-63 74472-34-7 mg/kg
E1668A PCB-64 52663-58-8 mg/kg
E1668A PCB-65 33284-54-7 mg/kg
E1668A PCB-66 32598-10-0 mg/kg
E1668A PCB-67 73575-53-8 mg/kg
E1668A PCB-68 73575-52-7 mg/kg
E1668A PCB-69 60233-24-1 mg/kg
E1668A PCB-7 33284-50-3 mg/kg
E1668A PCB-70 32598-11-1 mg/kg
E1668A PCB-71 41464-46-4 mg/kg
E1668A PCB-72 41464-42-0 mg/kg
E1668A PCB-73 74338-23-1 mg/kg
E1668A PCB-74 32690-93-0 mg/kg
E1668A PCB-75 32598-12-2 mg/kg
E1668A PCB-76 70362-48-0 mg/kg
E1668A PCB-77 32598-13-3 mg/kg
E1668A PCB-78 70362-49-1 mg/kg
E1668A PCB-79 41464-48-6 mg/kg
E1668A PCB-8 34883-43-7 mg/kg
E1668A PCB-80 33284-52-5 mg/kg
E1668A PCB-81 70362-50-4 mg/kg
E1668A PCB-82 52663-62-4 mg/kg
E1668A PCB-83 60145-20-2 mg/kg
E1668A PCB-84 52663-60-2 mg/kg
E1668A PCB-85 65510-45-4 mg/kg
E1668A PCB-86 55312-69-1 mg/kg
E1668A PCB-87 38380-02-8 mg/kg
E1668A PCB-88 55215-17-3 mg/kg
E1668A PCB-89 73575-57-2 mg/kg
E1668A PCB-9 34883-39-1 mg/kg

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

WS-FT WS-FT WS-FT WS-FT
LPR5 LPR5 LPR8 LPR8

LPR5-WSFT-IND019 LPR5-WSFT-IND020 LPR8-WSFT-IND009 LPR8-WSFT-IND013
9/15/2009 9/18/2009 9/12/2009 9/12/2009

N N N N

0.00065 0.00074 0.00022 0.00021 
0.0041 0.0045 0.0012 0.0016 
0.00034 0.00045 8.5E-05 8.1E-05 
0.023 0.027 J 0.0058 0.0076 
0.00095 0.0014 0.0004 0.00035 
0.00048 0.00082 0.00017 0.00017 
  J   
0.0017 0.0016 0.00045 0.00051 
0.015 0.016 J 0.0043 0.0053 
4E-05 U 7.7E-06 J 1.4E-05 U 2.3E-05 U
0.0028 0.0047 0.0007 0.0007 
0.0037 0.0065 0.00062 0.00067 
0.0063 0.0065 0.0015 0.0013 
    
0.00019 0.00042 2.9E-05 2.6E-05 
4.3E-05 0.0001 2.7E-05 2.1E-05 
0.0022 0.0044 0.0011 0.0013 
3.4E-05 7.8E-05 2.5E-05 2.7E-05 
2.8E-05 3.5E-05 1.7E-05 1.8E-05 
0.0015 0.0017 0.0005 0.00059 
0.00012 J 0.00024 6E-05 J 6.4E-05 J
0.0024 0.0021 0.00071 0.001 
0.015 0.018 0.0055 0.0071 
    
0.0008 0.00067 0.00024 0.00032 
0.0073 0.0078 0.0026 0.0031 
  J   
0.014 J 0.012 J 0.0039 0.0055 
9.8E-05 0.00027 7.1E-05 7.1E-05 
0.00025 0.00024 7E-05 9.3E-05 
  J   
1E-05 J 2.4E-05 J 5.5E-06 J 2.2E-05 U
    
    
0.00022 0.0002 7.3E-05 0.00011 
0.00015 0.00021 3.2E-05 3.9E-05 
    
    
    
0.00039 0.00083 0.00029 0.0003 
8.6E-06 U 8.9E-06 U 4.6E-06 U 8.1E-06 U
0.00019 0.00015 J 4.5E-05 8.4E-05 
0.00039 0.00079 0.00021 0.0002 
8.8E-06 U 9.1E-06 U 4.7E-06 U 8.3E-06 U
5.9E-05 4.4E-05 2E-05 2.4E-05 
0.0017 0.0014 0.00053 0.00069 
0.00072 0.00084 0.00017 0.00019 
0.0028 0.003 0.00082 0.00089 
0.0038 0.0026 0.0014 0.002 
0.013 0.01 0.0046 0.0055 
    
7.5E-06 U 4.9E-06 U 2.2E-06 U 5.4E-06 U
0.00016 0.00015 4.2E-05 4.6E-05 
2.6E-05 J 5.1E-05 J 1.7E-05 J 1.7E-05 J
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668A PCB-90 68194-07-0 mg/kg
E1668A PCB-91 68194-05-8 mg/kg
E1668A PCB-92 52663-61-3 mg/kg
E1668A PCB-93 73575-56-1 mg/kg
E1668A PCB-94 73575-55-0 mg/kg
E1668A PCB-95 38379-99-6 mg/kg
E1668A PCB-96 73575-54-9 mg/kg
E1668A PCB-97 41464-51-1 mg/kg
E1668A PCB-98 60233-25-2 mg/kg
E1668A PCB-99 38380-01-7 mg/kg
E1668A Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A PCB, TOTAL (a) PCB mg/kg
E1668A PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668A PCB Congeners 38 PCB Total-38 mg/kg
E1668A PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668A Monochlorobiphenyl 27323-18-8 mg/kg
E1668A Dichlorobiphenyl 25512-42-9 mg/kg
E1668A Trichlorobiphenyl 25323-68-6 mg/kg
E1668A Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A Octachlorobiphenyl 55722-26-4 mg/kg
E1668A Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082 Aroclor-1016 12674-11-2 mg/kg
SW8082 Aroclor-1221 11104-28-2 mg/kg
SW8082 Aroclor-1232 11141-16-5 mg/kg
SW8082 Aroclor-1242 53469-21-9 mg/kg
SW8082 Aroclor-1248 12672-29-6 mg/kg
SW8082 Aroclor-1254 11097-69-1 mg/kg
SW8082 Aroclor-1260 11096-82-5 mg/kg
SW8082 Aroclor-1262 37324-23-5 mg/kg
SW8082 Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
E1613 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
E1613 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
E1613 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
E1613 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
E1613 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
E1613 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
E1613 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
E1613 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
E1613 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
E1613 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
E1613 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
E1613 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
E1613 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
E1613 2,3,7,8-TCDD 1746-01-6 mg/kg
E1613 2,3,7,8-TCDF 51207-31-9 mg/kg
E1613 OCDD 3268-87-9 mg/kg
E1613 OCDF 39001-02-0 mg/kg
E1613 Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

WS-FT WS-FT WS-FT WS-FT
LPR5 LPR5 LPR8 LPR8

LPR5-WSFT-IND019 LPR5-WSFT-IND020 LPR8-WSFT-IND009 LPR8-WSFT-IND013
9/15/2009 9/18/2009 9/12/2009 9/12/2009

N N N N

0.024 J 0.018 0.0066 0.0079 
0.0038 0.0035 0.0011 0.0012 
0.004 0.0037 0.00089 0.00098 
0.0022 0.0023 0.00032 0.00038 
0.00051 0.00083 4.8E-05 6.7E-05 
0.0089 J 0.0088 J 0.0028 0.0028 
0.0002 0.00032 3.9E-05 4.1E-05 
    
7E-06 U 4.5E-06 U 1.6E-05 5E-06 U
0.013 J 0.01 J 0.0039 0.0052 
0.00054 0.00027 0.00053 0.0004 
0.583 0.516 0.16 0.182 
0.548 0.492 0.146 0.166 
0.315 0.246 0.0857 0.0986 
7.09E-06 5.39E-06 3.14E-06 2.91E-06 

2.6E-05 5.9E-05 ZJ 6.7E-06 7.3E-06 
0.0012 J 0.0021 J 0.00065 J 0.00063 J
0.024 J 0.041 J 0.012 J 0.011 J
0.11 J 0.13 J 0.032 0.04 
0.13 ZJ 0.11 ZJ 0.044 J 0.052 ZJ
0.17 J 0.13 J 0.045 0.049 J
0.12 J 0.088 J 0.02 0.023 
0.028 0.02 J 0.0051 0.0054 ZJ
0.003 0.0018 0.0012 0.0011 

0.0079 U 0.0075 U 0.0077 U 0.007 U
0.0079 U 0.0075 U 0.0077 U 0.007 U
0.0079 U 0.0075 U 0.0077 U 0.007 U
0.055 0.074 0.019 0.022 
0.0079 U 0.0075 U 0.0077 U 0.007 U
0.4 0.27 0.1 0.14 
0.28 0.17 0.041 0.056 
0.0079 U 0.0075 U 0.0077 U 0.007 U
0.0079 U 0.0075 U 0.0077 U 0.007 U

5.2E-07 U 4.7E-07 U 4.5E-07 U 5.9E-07 U
2.1E-07 U 2.5E-07 U 2.6E-07 U 2.6E-07 U
3.2E-07 U 3.6E-07 U 3.8E-07 U 4.2E-07 U
4.2E-07 UJ 4.3E-07 UJ 3.8E-07 UJ 4.6E-07 UJ
2.4E-07 U 4.8E-07 ZJ 2.2E-07 U 2.5E-07 U
4.2E-07 U 4.2E-07 U 4.1E-07 U 4.9E-07 U
2.1E-07 U 2.1E-07 U 1.8E-07 U 2.4E-07 U
5.1E-07 U 5.1E-07 U 4.7E-07 U 5.4E-07 U
3.5E-07 U 3.7E-07 U 3.1E-07 U 4.3E-07 U
2.6E-07 U 3.4E-07 ZJ 2.3E-07 U 3.2E-07 U
4.1E-07 U 7.1E-07 ZJ 4E-07 U 5.6E-07 U
2.1E-07 U 2.1E-07 U 1.7E-07 U 2.4E-07 U
4.2E-07 ZJ 8.3E-07 J 2.2E-07 U 3.2E-07 U
2.5E-05 2.9E-05 1E-06 ZJ 2.4E-06 ZJ
1.2E-06 2.1E-06 1.2E-06 1.2E-06 ZJ
6.6E-07 U 8.5E-07 U 6.4E-07 U 8E-07 U
5.6E-07 U 5.9E-07 U 7E-07 U 7.2E-07 U
2.52E-05 3.02E-05 1.12E-06 2.52E-06 
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Table A-18
Analytical Data for LPRSA Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1613 Total HpCDD HPCDD mg/kg
E1613 Total HpCDF HPCDF mg/kg
E1613 Total HxCDD HXCDD mg/kg
E1613 Total HxCDF HXCDF mg/kg
E1613 Total PeCDD PECDD mg/kg
E1613 Total PeCDF PECDF mg/kg
E1613 Total TCDD TCDD mg/kg
E1613 Total TCDF TCDF mg/kg
See notes on last page.  
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

(a) - Sum of detected congeners.

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

White sucker-Fillet 
(with skin)

WS-FT WS-FT WS-FT WS-FT
LPR5 LPR5 LPR8 LPR8

LPR5-WSFT-IND019 LPR5-WSFT-IND020 LPR8-WSFT-IND009 LPR8-WSFT-IND013
9/15/2009 9/18/2009 9/12/2009 9/12/2009

N N N N

5.2E-07 U 4.7E-07 U 4.5E-07 U 5.9E-07 U
2.5E-07 U 3E-07 U 3.1E-07 U 3.3E-07 U
4.5E-07 UJ 4.5E-07 UJ 4.2E-07 UJ 4.9E-07 UJ
2.5E-07 U 8.7E-07 ZJ 2.1E-07 U 2.8E-07 U
4.1E-07 U 7.1E-07 ZJ 4E-07 U 5.6E-07 U
4.2E-07 ZJ 1.6E-06 ZJ 2.2E-07 U 3.2E-07 U
2.5E-05 2.9E-05 1E-06 ZJ 2.4E-06 ZJ
1.4E-06 ZJ 2.7E-06 ZJ 1.6E-06 1.2E-06 ZJ
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Table A-19
Analytical Data for Butyltins
UPR Accessible Surface Sediment 
Baseline Human Health Risk Assessment 
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-104 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J
08A-098-C2 08A-104-C2 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J

0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft
DL DL

17.46 18.37 17.65 17.65 17.81 17.94 17.73 17.73
08A-0098-C2AS 08A-0104-C2AS UPRT18A UPRT18A-FD UPRT18D UPRT18F UPRT18J UPRT18J-FD

10/1/2008 9/29/2008 11/26/2012 11/26/2012 11/26/2012 11/26/2012 11/12/2012 11/12/2012
N N N FD N N N FD

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg 0.0082 J 0.016 0.0092 0.0051 U 0.0033 J 0.0043 J
KRONE Monobutyltin 78763-54-9 mg/kg 0.0021 J 0.0063 UJ 0.0035 J 0.0051 UJ 0.0014 J 0.0039 J
KRONE Tetrabutyltin 1461-25-2 mg/kg 0.0064 U 0.0063 U 0.006 U 0.0051 U 0.0014 U 0.0014 U
KRONE Tributyltin 36643-28-4 mg/kg 0.0094 J 0.0073 J 0.0075 J 0.0051 UJ 0.0018 J 0.0018 J
NOAA130 Dibutyltin 14488-53-0 mg/kg 0.0021 J 0.007 J
NOAA130 Monobutyltin 78763-54-9 mg/kg 0.0017 J 0.0031 J
NOAA130 Tetrabutyltin 1461-25-2 mg/kg 0.0071 U 0.011 UJ
NOAA130 Tributyltin 36643-28-4 mg/kg 0.0023 J 0.011 UJ
Notes:

U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Stream Mile
Sample ID

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

J - Estimated Concentration.
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Table A-19
Analytical Data for Butylins
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Stream Mile
Sample ID

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

J - Estimated Concentration.

UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

18.04 18.09 18.46 18.57 18.61 18.28 18.62 19.16
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
11/12/2012 11/26/2012 11/26/2012 11/26/2012 11/27/2012 11/13/2012 11/13/2012 11/13/2012

N N N N N N N N

0.0018 J 0.0048 U 0.0076 U 0.0023 J 0.002 J 0.0014 UJ 0.00084 J 0.0013 J
0.0012 UJ 0.0048 UJ 0.0076 UJ 0.0024 J 0.0019 J 0.0014 UJ 0.0011 J 0.002 J
0.0012 UJ 0.0048 U 0.0076 U 0.0047 U 0.005 U 0.0014 UJ 0.0012 UJ 0.0026 UJ
0.0011 J 0.0048 UJ 0.0076 UJ 0.0047 UJ 0.005 UJ 0.0014 UJ 0.0012 UJ 0.0026 UJ
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Table A-19
Analytical Data for Butylins
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg
NOAA130 Dibutyltin 14488-53-0 mg/kg
NOAA130 Monobutyltin 78763-54-9 mg/kg
NOAA130 Tetrabutyltin 1461-25-2 mg/kg
NOAA130 Tributyltin 36643-28-4 mg/kg
Notes:

U - The analyte was analyzed for, but was not 
detected above the reported sample quantitation 
limit.

Stream Mile
Sample ID

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

J - Estimated Concentration.

UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

19.4 19.71 20.19 20.31 20.71
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
11/14/2012 11/14/2012 11/15/2012 11/15/2012 11/15/2012

N N N N N

0.0082 J 0.0009 J 0.02 J 0.0017 J 0.0043 
0.0056 J 0.00044 J 0.0025 J 0.0017 J 0.0029 J
0.006 U 0.0011 UJ 0.0072 UJ 0.0026 UJ 0.0032 U
0.0033 J 0.0011 UJ 0.0072 UJ 0.0026 U 0.0023 J
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Table A-20
Analytical Data for Pesticides and Herbicides
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-104 2008 CLRC-104 UPRT18A UPRT18A UPRT18D UPRT18F
08A-098-C1 08A-104-C1 08A-104-C2 UPRT18A UPRT18A UPRT18D UPRT18F

0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft
DL DL DL

17.46 18.37 18.37 17.65 17.65 17.81 17.94
08A-0098-C1AS 08A-0104-C1AS 08A-0104-C2AS UPRT18A UPRT18A-FD UPRT18D UPRT18F

10/1/2008 9/29/2008 9/29/2008 11/26/2012 11/26/2012 11/26/2012 11/26/2012
N N N N FD N N

Method Analyte CAS Unit
Herbicides

SW8151A 2,4,5-T 93-76-5 mg/kg 0.015 U 0.022 UJ
SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg 0.015 U 0.022 UJ
SW8151A 2,4-D 94-75-7 mg/kg 0.059 U 0.086 UJ
SW8151A 2,4-DB 94-82-6 mg/kg 0.059 U 0.086 UJ

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg 0.014 0.0029 J 0.0051 0.0043 0.0062 4E-05 U
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg 0.0012 J 0.00047 UJ 0.00113 J 0.00091 J 0.00069 J 0.00017 U
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg 0.00018 U 0.00059 UJ 0.00067 U 0.001 U 0.0004 U 0.00014 U
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg 0.036 J 0.0068 J 0.0155 0.0143 0.0179 0.0044 
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg 0.015 0.0062 J 0.0152 0.013 0.0083 0.0022 
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg 0.0045 J 0.0034 J 0.0027 0.0037 0.0018 0.0005 J
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg 0.00075 0.00078 UJ 8.4E-06 U 9.4E-06 U 0.0042 0.000154 J
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg 0.00016 UJ 7.5E-05 UJ 7.8E-05 UJ 8.2E-05 UJ 5.8E-05 J 5.2E-05 UJ
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg 0.00055 8.4E-05 UJ 0.00011 U 0.00012 U 0.0001 J 7.6E-05 U
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg 0.029 0.014 J 0.0218 0.0195 0.0137 0.0034 
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg 0.0048 0.0024 J 0.0064 0.0057 0.0034 0.00105 J
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg 0.00014 UJ 0.00015 UJ 0.00011 U 0.00011 U 6.3E-05 U 7.2E-05 U
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg 0.021 0.0024 J 0.0019 0.00173 J 0.0023 U 0.00141 J
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg 0.00039 U 0.00061 UJ 0.00047 U 0.00042 J 0.00019 U 0.000367 J
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg 0.0014 0.00087 J 0.00027 U 0.00024 U 0.00031 U 0.00018 U
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg 0.00039 J 0.00028 UJ 9.3E-05 J 0.000113 J 9.8E-05 U 2.7E-05 U
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg 0.00015 U 0.00092 UJ 0.0001 U 0.00011 U 0.00011 U 7.3E-05 U
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg 6.3E-05 U 0.00024 UJ 0.00013 U 0.00016 J 0.00029 U 0.00011 U
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg 0.00015 J 0.00051 UJ 7.5E-05 U 7.3E-05 U 9.3E-05 U 8.9E-05 U
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg 0.00011 UJ 9.7E-05 UJ 0.0001 U 0.00011 U 5.1E-05 U 5.8E-05 U
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg 6.6E-05 J 0.00013 J 7.7E-06 U 1E-05 U 1.2E-05 U 4E-06 U
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg 0.0015 0.00052 J 6.6E-06 U 6.9E-06 U 0.000338 J 0.000242 J
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg 0.0037 0.0027 J 0.000947 J 0.000674 J 0.000624 J 0.000489 J
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg 0.005 UJ 0.0035 UJ 0.00041 U 0.00051 U 0.00036 U 0.00031 U
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg 0.0005 0.00042 J 0.00012 U 0.000175 J 0.000186 J 8.9E-05 J
E1699M/WS-ID-0014 SUM OF CHLORDANE ISOMERS BY EIA CHLORDANET mg/kg 0.0763 0.036 
E1699M/WS-ID-0014 Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg 0.0555 0.0164 
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg 0.013 U 0.039 UJ
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg 0.029 0.011 J 0.0193 J 0.0171 J 0.0135 J 0.0035 J
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg 0.013 0.0082 J 0.0159 J 0.0151 J 0.0126 J 0.0031 J
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported sample quantitation
limit.

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code

Stream Mile
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Table A-20
Analytical Data for Pesticides and Herbicides
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151A 2,4-D 94-75-7 mg/kg
SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 SUM OF CHLORDANE ISOMERS BY EIA CHLORDANET mg/kg
E1699M/WS-ID-0014 Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported sample quantitation
limit.

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code

Stream Mile

UPRT18J UPRT18J UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F
UPRT18J UPRT18J UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

17.73 17.73 18.04 18.09 18.46 18.57 18.61
UPRT18J UPRT18J-FD UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F

11/12/2012 11/12/2012 11/12/2012 11/26/2012 11/26/2012 11/26/2012 11/27/2012
N FD N N N N N

0.0021 0.00309 J 0.00243 J 4.8E-05 J 0.00014 U 0.00113 J 0.0016 
0.000302 J 0.00037 J 0.00028 U 0.00021 U 0.0001 U 0.00011 U 0.00015 U
0.00029 J 0.00035 U 0.00035 U 0.00019 U 0.00033 U 0.00018 U 0.000128 J
0.0068 0.0098 0.0073 0.01 0.00059 J 0.0036 0.0051 
0.0053 0.0058 0.00174 J 0.0031 0.00048 U 0.00116 J 0.002 
0.0013 0.00078 J 0.00038 U 0.00067 U 0.00033 U 0.0006 J 0.000529 J

0.000222 J 0.000193 J 0.000127 J 0.000185 J 1E-05 U 8.92E-05 J 0.000132 J
3.4E-05 UJ 0.00017 UJ 0.0002 UJ 9.8E-05 J 0.0001 UJ 5.6E-05 UJ 6.2E-05 UJ

5E-05 U 0.00024 U 0.0003 U 0.00011 J 0.00015 U 8.5E-05 U 9.4E-05 U
0.0063 0.008 0.00393 J 0.0053 0.00109 J 0.003 0.0047 
0.0015 0.00159 J 0.00067 J 0.00142 J 0.00019 U 0.000571 J 0.00077 J

4.9E-05 U 0.00023 U 0.00028 U 7.6E-05 U 0.00014 U 7.5E-05 U 8.4E-05 U
0.0014 0.00171 J 0.00134 J 0.0019 0.00023 U 0.00109 J 0.00143 J

0.0005 U 0.00048 U 0.00028 U 0.00016 U 0.00038 U 9.8E-05 U 0.00017 U
0.00041 U 0.00031 U 0.00037 U 0.00027 U 0.00048 U 0.0002 U 0.00012 U
0.00017 U 7.3E-05 U 5.4E-05 U 4.3E-05 U 0.00013 U 7.2E-05 U 9E-05 J
0.00014 U 6E-05 U 0.00017 U 5.7E-05 U 0.00019 U 0.00012 U 9.7E-05 U
7.6E-05 U 0.00018 U 0.00016 U 5.3E-05 U 0.00045 U 8.7E-05 U 6.6E-05 U
5.3E-05 U 0.00023 U 0.00019 U 0.00014 U 0.00015 U 7E-05 U 8.2E-05 U
5.2E-05 U 0.00023 U 0.00026 U 0.000124 J 0.00013 U 7E-05 U 8.5E-05 U
4.5E-05 U 3.1E-05 J 2.38E-05 J 7.7E-06 U 1.7E-05 U 5.2E-06 U 5.7E-06 U
0.000156 J 0.000281 J 0.000151 J 0.000418 J 6.9E-05 U 0.000238 J 0.00031 J
0.000509 J 0.000772 J 0.000263 J 0.00051 J 0.000229 J 0.000207 J 0.00028 J
0.0057 J 0.0208 J 0.0148 0.00019 U 0.0286 0.0028 0.0032 

9.8E-05 U 0.000195 J 4.3E-05 U 0.000215 J 4.8E-05 J 0.000124 J 0.000137 J

0.0056 J 0.0071 J 0.00391 J 0.0055 J 0.000775 J 0.0028 J 0.0042 J
0.0062 J 0.0066 J 0.00313 J 0.0049 J 0.00073 J 0.0027 J 0.0047 J
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Table A-20
Analytical Data for Pesticides and Herbicides
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151A 2,4-D 94-75-7 mg/kg
SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 SUM OF CHLORDANE ISOMERS BY EIA CHLORDANET mg/kg
E1699M/WS-ID-0014 Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported sample quantitation
limit.

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code

Stream Mile

UPRT19K UPRT19L UPRT20B UPRT20C UPRT20E UPRT21B UPRT21C
UPRT19K UPRT19L UPRT20B UPRT20C UPRT20E UPRT21B UPRT21C
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

18.28 18.62 19.16 19.4 19.71 20.19 20.31
UPRT19K UPRT19L UPRT20B UPRT20C UPRT20E UPRT21B UPRT21C
11/13/2012 11/13/2012 11/13/2012 11/14/2012 11/14/2012 11/15/2012 11/15/2012

N N N N N N N

0.00215 J 0.000945 J 0.000961 J 0.0029 J 0.000386 J 0.0068 J 0.000939 J
0.00034 U 0.00031 U 0.000141 J 0.000591 J 0.00014 U 0.001 UJ 0.00012 U
0.00042 U 0.00028 U 0.000211 J 0.00087 J 0.00032 J 0.0025 J 0.00014 U

0.0075 0.0026 U 0.0033 0.0081 J 0.00127 J 0.0193 J 0.0027 
0.00411 J 0.0008 J 0.0024 0.0093 J 0.00078 J 0.0164 J 0.00141 J
0.00047 U 0.0003 U 0.000881 J 0.0034 J 0.0009 J 0.0103 J 0.00052 U
0.00015 U 7.7E-05 J 0.000192 J 0.00067 J 8.4E-06 U 0.00137 J 4.6E-06 U
0.00021 UJ 0.00015 UJ 1.7E-05 UJ 3.6E-05 UJ 8.7E-05 UJ 0.00011 UJ 0.000183 J
0.0003 U 0.00022 U 2.4E-05 U 6.3E-05 J 0.00013 U 0.00016 UJ 9.7E-05 U
0.0059 0.00203 J 0.0051 0.0188 J 0.0024 0.0531 J 0.003 

0.00137 J 0.00048 J 0.0016 0.0044 J 0.000518 J 0.012 J 0.000753 J
0.00029 U 0.00021 U 2.4E-05 U 5.1E-05 UJ 0.00012 U 0.00015 UJ 9.2E-05 U
0.0021 J 0.000745 J 0.0012 0.0048 J 0.00061 J 0.0131 J 0.00124 J

0.00028 U 0.00022 U 0.00048 U 0.0011 UJ 0.00017 U 0.00047 UJ 0.00016 U
0.00046 U 0.00029 U 0.0004 U 0.00069 UJ 0.00015 U 0.00043 UJ 0.00029 U
0.00029 U 9.7E-05 U 0.00022 U 0.00054 UJ 2.7E-05 U 0.000624 J 3.7E-05 U
5.3E-05 U 3.4E-05 U 5.8E-05 U 0.00021 UJ 4.6E-05 U 0.00015 UJ 4.7E-05 U
0.00022 U 0.00016 U 5.6E-05 U 0.00037 UJ 4.7E-05 U 0.00032 UJ 3.1E-05 U
0.00033 U 0.00022 U 3.3E-05 U 0.0001 UJ 0.00011 U 0.00016 UJ 9.3E-05 U
0.00027 U 0.0002 U 2.4E-05 U 4.5E-05 UJ 0.00012 U 0.00014 UJ 0.000202 J
2E-05 U 1.3E-05 U 4.2E-05 J 0.000125 J 7.3E-06 U 0.000664 J 2.5E-06 U

0.00027 J 0.000169 J 0.000344 J 0.0013 J 0.000212 J 0.0043 J 0.000387 J
0.000593 J 0.000118 J 0.000209 J 0.0014 J 7.9E-05 J 0.00144 J 0.000314 J

0.015 0.005 0.0016 0.0147 J 0.00112 J 0.0172 J 0.0093 
0.00014 U 3.9E-05 U 0.000237 J 0.000872 J 7.9E-05 J 0.0023 J 0.000113 J

0.0057 J 0.00178 J 0.0043 J 0.016 J 0.0021 J 0.0441 J 0.0027 J
0.0047 J 0.00197 J 0.0041 J 0.0131 J 0.00197 J 0.0406 J 0.0027 J
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Table A-20
Analytical Data for Pesticides and Herbicides
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Herbicides

SW8151A 2,4,5-T 93-76-5 mg/kg
SW8151A 2,4,5-TP (Silvex) 93-72-1 mg/kg
SW8151A 2,4-D 94-75-7 mg/kg
SW8151A 2,4-DB 94-82-6 mg/kg

Pesticides
E1699M/WS-ID-0014 2,4'-DDD 53-19-0 mg/kg
E1699M/WS-ID-0014 2,4'-DDE 3424-82-6 mg/kg
E1699M/WS-ID-0014 2,4'-DDT 789-02-6 mg/kg
E1699M/WS-ID-0014 4,4'-DDD 72-54-8 mg/kg
E1699M/WS-ID-0014 4,4'-DDE 72-55-9 mg/kg
E1699M/WS-ID-0014 4,4'-DDT 50-29-3 mg/kg
E1699M/WS-ID-0014 Aldrin 309-00-2 mg/kg
E1699M/WS-ID-0014 alpha-BHC 319-84-6 mg/kg
E1699M/WS-ID-0014 beta-BHC 319-85-7 mg/kg
E1699M/WS-ID-0014 cis-Chlordane 5103-71-9 mg/kg
E1699M/WS-ID-0014 cis-Nonachlor 5103-73-1 mg/kg
E1699M/WS-ID-0014 delta-BHC 319-86-8 mg/kg
E1699M/WS-ID-0014 Dieldrin 60-57-1 mg/kg
E1699M/WS-ID-0014 Endosulfan I 959-98-8 mg/kg
E1699M/WS-ID-0014 Endosulfan II 33213-65-9 mg/kg
E1699M/WS-ID-0014 Endosulfan Sulfate 1031-07-8 mg/kg
E1699M/WS-ID-0014 Endrin 72-20-8 mg/kg
E1699M/WS-ID-0014 Endrin aldehyde 7421-93-4 mg/kg
E1699M/WS-ID-0014 Endrin ketone 53494-70-5 mg/kg
E1699M/WS-ID-0014 gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M/WS-ID-0014 Heptachlor 76-44-8 mg/kg
E1699M/WS-ID-0014 Heptachlor Epoxide 1024-57-3 mg/kg
E1699M/WS-ID-0014 Hexachlorobenzene 118-74-1 mg/kg
E1699M/WS-ID-0014 Methoxychlor 72-43-5 mg/kg
E1699M/WS-ID-0014 Oxy-chlordane 27304-13-8 mg/kg
E1699M/WS-ID-0014 SUM OF CHLORDANE ISOMERS BY EIA CHLORDANET mg/kg
E1699M/WS-ID-0014 Total of 4,4'-DDD 4,4'-DDE 4,4'-DDT TOT-DDx mg/kg
E1699M/WS-ID-0014 Toxaphene 8001-35-2 mg/kg
E1699M/WS-ID-0014 trans-Chlordane 5103-74-2 mg/kg
E1699M/WS-ID-0014 trans-Nonachlor 39765-80-5 mg/kg
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported sample quantitation
limit.

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code

Stream Mile

UPRT21F
UPRT21F
0 - 0.5 ft

20.71
UPRT21F
11/15/2012

N

0.00208 J
0.00033 J
0.00088 J

0.007 
0.0067 
0.0035 
0.0116 

9.6E-05 UJ
0.00014 U

0.0138 
0.0034 

0.00014 U
0.106 

0.00026 U
0.00035 U
5.8E-05 U
0.00021 U
0.00011 U

0.0043 
0.00012 U
0.000139 J
0.000659 J
0.000249 J

0.0118 
0.000436 J

0.0114 J
0.0106 J
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Table A-21
Analytical Data for Metals and Inorganics
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-098 2008 CLRC-098 2008 CLRC-104 2008 CLRC-104 2008 CLRC-104 UPRT18A UPRT18A UPRT18D
08A-098-C1 08A-098-C2 08A-098-G3 08A-104-C1 08A-104-C2 08A-104-G2 UPRT18A UPRT18A UPRT18D

0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft
DL DL DL DL DL DL

17.46 17.46 17.46 18.37 18.37 18.37 17.65 17.65 17.81
08A-0098-C1AS 08A-0098-C2AS 08A-0098-G3AS 08A-0104-C1AS 08A-0104-C2AS 08A-0104-G2AS UPRT18A UPRT18A-FD UPRT18D

10/1/2008 10/1/2008 10/1/2008 9/29/2008 9/29/2008 9/29/2008 11/26/2012 11/26/2012 11/26/2012
N N N N N N N FD N

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg 0.000447 J 0.000525 0.00135 
E1631E Mercury 7439-97-6 mg/kg 0.861 1.74 J 0.745 0.575 1.66 
SW6010/SW6010B Aluminum 7429-90-5 mg/kg 4140 7440 J 6160 5890 4690 
SW6010 Barium 7440-39-3 mg/kg 119 J
SW6010/SW6010B Calcium 7440-70-2 mg/kg 2050 2910 J 2900 4620 2110 
SW6010/SW6010B Iron 7439-89-6 mg/kg 9770 13600 J 12500 12700 11300 
SW6010 Lead 7439-92-1 mg/kg 189 J
SW6010/SW6010B Magnesium 7439-95-4 mg/kg 1700 2310 J 2450 2460 1890 
SW6010/SW6010B Manganese 7439-96-5 mg/kg 176 249 J 205 200 196 
SW6010/SW6010B Potassium 7440-09-7 mg/kg 359 417 J 317 364 274 
SW6010/SW6010B Sodium 7440-23-5 mg/kg 205 231 J 203 215 158 
SW6010/SW6010B Titanium 7440-32-6 mg/kg 300 327 J 334 326 292 
SW6010/SW6010B Zinc 7440-66-6 mg/kg 152 822 J 347 333 228 
SW6020 Antimony 7440-36-0 mg/kg 1.65 0.89 J 0.454 J 0.721 J 0.657 J
SW6020 Arsenic 7440-38-2 mg/kg 1.1 3.6 J 2.13 2.89 1.67 
SW6020 Barium 7440-39-3 mg/kg 355 108 96.9 74.9 
SW6020 Beryllium 7440-41-7 mg/kg 0.248 0.344 J 0.27 0.259 0.231 
SW6020 Cadmium 7440-43-9 mg/kg 0.777 4.02 J 2.21 J 2.32 J 1.66 J
SW6020 Chromium 7440-47-3 mg/kg 18.7 47.2 J 33.3 J 25.9 J 24.1 J
SW6020 Cobalt 7440-48-4 mg/kg 4.84 7.62 J 9.22 J 9.06 J 7.08 J
SW6020 Copper 7440-50-8 mg/kg 36.1 87 94.6 J 65.3 J 106 J 69.8 J 81.6 J
SW6020 Lead 7439-92-1 mg/kg 120 252 J 222 J 219 J
SW6020 Nickel 7440-02-0 mg/kg 9.61 11.2 16.4 J 16.4 J 19.4 J 18.5 J 15.7 J
SW6020 Selenium 7782-49-2 mg/kg 1 U 0.9 UJ
SW6020 Silver 7440-22-4 mg/kg 0.45 1.76 J 1.83 J 1.09 J 0.923 J
SW6020 Thallium 7440-28-0 mg/kg 0.08 0.122 J 0.139 J 0.141 J 0.09 J
SW6020 Vanadium 7440-62-2 mg/kg 9.54 19.8 J 17.2 16.7 15.2 
SW7742 Selenium 7782-49-2 mg/kg 0.25 0.25 0.16 
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code

Stream Mile
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Table A-21
Analytical Data for Metals and Inorganics
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010 Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010 Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code

Stream Mile

UPRT18F UPRT18J UPRT18J UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K
UPRT18F UPRT18J UPRT18J UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

17.94 17.73 17.73 18.04 18.09 18.46 18.57 18.61 18.28
UPRT18F UPRT18J UPRT18J-FD UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K
11/26/2012 11/12/2012 11/12/2012 11/12/2012 11/26/2012 11/26/2012 11/26/2012 11/27/2012 11/13/2012

N N FD N N N N N N

0.000242 0.000391 0.000515 0.000324 8.7E-05 0.000906 0.000153 0.000127 0.000316 
0.35 0.467 0.454 0.304 0.448 2 0.191 0.189 0.281 
3860 4440 4020 3690 3210 9290 5830 3530 3570 

1610 1900 1860 1820 1740 2650 2320 1350 1230 J
9410 10900 10500 9220 7940 15100 12300 8860 8780 J

1760 1890 1740 1520 1500 2620 2190 1590 1640 J
146 129 127 147 94.6 288 297 120 97 J
319 320 326 264 238 446 580 227 287 
154 143 J 147 J 149 J 139 259 228 153 123 
298 304 301 267 249 351 282 286 260 J
125 227 201 124 110 1810 118 98.1 144 J

0.098 J 0.369 J 0.464 J 0.11 J 0.094 J 1 J 0.137 J 0.1 J 0.359 J
0.76 1.15 1.03 0.92 0.78 6.88 1.17 1.02 0.89 
39.2 56.8 J 54.7 J 191 J 33 203 40.5 37.2 156 J

0.167 0.186 0.183 0.151 0.156 0.424 0.239 0.166 0.169 
0.532 J 0.986 J 1.06 J 0.406 J 0.3 J 13.2 J 0.338 J 0.237 J 0.443 J
12.4 J 15.6 J 13.9 J 9.41 J 12.1 J 113 J 11.7 J 11.7 J 11.2 J
4.48 J 7.1 J 6.9 J 3.97 J 4.14 J 8.23 J 5.46 J 4.62 J 4.98 J
26.6 J 48.1 J 38.4 J 26.2 J 20.6 J 209 J 31.2 J 17.3 J 23.9 J
111 J 115 J 98.2 J 52.6 J 49.8 J 405 J 51 J 60.6 J 51.5 J
11.1 J 12.3 J 13.7 J 9.08 J 8.8 J 18.9 J 12.2 J 10.1 J 9.72 J

0.444 J 0.539 J 0.948 J 0.586 0.527 J 3.69 J 0.244 J 0.192 J 0.597 J
0.04 J 0.108 0.102 0.036 0.036 J 0.177 J 0.039 J 0.037 J 0.051 
10.2 11.2 J 12.1 J 7.79 J 8.67 24.2 11.9 18.7 12.1 
0.05 J 0.22 0.15 0.19 0.1 1.01 0.08 J 0.04 J 71.8 
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Table A-21
Analytical Data for Metals and Inorganics
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury 7439-97-6 mg/kg
SW6010/SW6010B Aluminum 7429-90-5 mg/kg
SW6010 Barium 7440-39-3 mg/kg
SW6010/SW6010B Calcium 7440-70-2 mg/kg
SW6010/SW6010B Iron 7439-89-6 mg/kg
SW6010 Lead 7439-92-1 mg/kg
SW6010/SW6010B Magnesium 7439-95-4 mg/kg
SW6010/SW6010B Manganese 7439-96-5 mg/kg
SW6010/SW6010B Potassium 7440-09-7 mg/kg
SW6010/SW6010B Sodium 7440-23-5 mg/kg
SW6010/SW6010B Titanium 7440-32-6 mg/kg
SW6010/SW6010B Zinc 7440-66-6 mg/kg
SW6020 Antimony 7440-36-0 mg/kg
SW6020 Arsenic 7440-38-2 mg/kg
SW6020 Barium 7440-39-3 mg/kg
SW6020 Beryllium 7440-41-7 mg/kg
SW6020 Cadmium 7440-43-9 mg/kg
SW6020 Chromium 7440-47-3 mg/kg
SW6020 Cobalt 7440-48-4 mg/kg
SW6020 Copper 7440-50-8 mg/kg
SW6020 Lead 7439-92-1 mg/kg
SW6020 Nickel 7440-02-0 mg/kg
SW6020 Selenium 7782-49-2 mg/kg
SW6020 Silver 7440-22-4 mg/kg
SW6020 Thallium 7440-28-0 mg/kg
SW6020 Vanadium 7440-62-2 mg/kg
SW7742 Selenium 7782-49-2 mg/kg
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code

Stream Mile

UPRT19L UPRT20B UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
UPRT19L UPRT20B UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

18.62 19.16 19.4 19.71 20.19 20.31 20.71
UPRT19L UPRT20B UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F

11/13/2012 11/13/2012 11/14/2012 11/14/2012 11/15/2012 11/15/2012 11/15/2012
N N N N N N N

0.000202 0.000152 0.00219 J 2.8E-05 J 0.00372 J 0.000376 0.000567 
0.262 0.161 2.77 J 0.0744 0.49 J 1.51 0.291 
4290 3700 13700 J 4260 9080 J 710 3490 

1590 J 2080 J 5500 J 1340 J 5660 J 576 J 1750 J
10200 J 9390 J 24300 J 18200 J 19900 J 1680 J 8830 J

2050 J 2180 J 4060 J 3390 J 3790 J 311 J 1490 J
114 J 152 J 761 J 158 J 1440 J 150 J 197 J
276 269 808 J 208 851 J 113 290 
156 120 367 J 130 434 J 147 149 
313 J 270 J 448 J 254 J 378 J 52.7 J 226 J
105 J 241 J 1140 J 115 J 373 J 23.7 J 117 J

0.064 J 0.126 J 2.11 J 0.102 J 0.312 J 0.108 J 0.18 J
1.03 1.06 4.59 J 0.75 3.81 J 1.44 1.08 
30.8 J 47.2 J 266 J 34.7 J 170 J 25.1 J 43.1 J
0.173 0.222 0.606 J 0.121 0.406 J 0.114 0.169 
0.351 J 0.355 J 2.42 J 0.144 J 1.15 J 0.193 J 0.527 J
12.2 J 13.7 J 42 J 7.88 J 57.2 J 8.21 J 15.3 J
5.98 J 4.85 J 10.2 J 3.97 J 8.81 J 3.05 J 4.83 J
26.4 J 30.6 J 142 J 18.6 J 94.6 J 16 J 27.7 J
64.6 J 56.5 J 1000 J 35.4 J 181 J 41.7 J 63.3 J
12.4 J 13 J 28.9 J 9.13 J 20.8 J 6.95 J 9.78 J

0.306 J 0.19 J 1.4 J 0.109 J 0.374 J 0.189 J 0.68 J
0.038 0.034 0.19 J 0.019 U 0.075 J 0.02 U 0.043 
14.6 11.2 34.3 J 6.28 37.3 J 7.41 11.4 
0.04 J 0.15 1.36 J 0.05 J 0.89 J 0.07 J 0.18 
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Table A-22
Analytical Data for Polycyclic Aromatic Hydrocarbons
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-104 UPRT18A UPRT18A UPRT18D UPRT18F
08A-098-C1 08A-104-C1 UPRT18A UPRT18A UPRT18D UPRT18F

0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft
DL DL

17.46 18.37 17.65 17.65 17.81 17.94
08A-0098-C1AS 08A-0104-C1AS UPRT18A UPRT18A-FD UPRT18D UPRT18F

10/1/2008 9/29/2008 11/26/2012 11/26/2012 11/26/2012 11/26/2012
N N N FD N N

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg 3.5 110 J 0.357 0.339 1.07 1.18 
1-Methylphenanthrene 832-69-9 mg/kg 11 65 J 0.924 1.5 2.43 1.11 
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg 2.2 30 J 0.218 0.264 0.712 0.316 
2,6-Dimethylnaphthalene 581-42-0 mg/kg 3.6 79 J 0.363 0.399 0.953 0.715 
2-Methylnaphthalene 91-57-6 mg/kg 3.2 11 J 0.604 0.55 0.811 1.47 
Acenaphthene 83-32-9 mg/kg 8.3 110 J 0.677 J 0.756 J 2.38 J 1.26 J
Acenaphthylene 208-96-8 mg/kg 3.8 15 J 1.16 1.32 1.81 1.2 
Anthracene 120-12-7 mg/kg 13 86 J 1.56 2.03 3.12 1.84 
Benzo(a)anthracene 56-55-3 mg/kg 23 61 J 4.43 6.02 J 4.93 5.44 J
Benzo(a)pyrene 50-32-8 mg/kg 49 J 53 J 6.2 J 8.4 J 9.22 J 4.68 
Benzo(b)fluoranthene 205-99-2 mg/kg 16 28 J
Benzo(E)pyrene 192-97-2 mg/kg 14 24 J 6.39 J 7.61 J 7.39 J 4.34 J
Benzo(g,h,i)perylene 191-24-2 mg/kg 11 20 J 3.24 3.92 4.32 2.69 
Benzo(k)fluoranthene 207-08-9 mg/kg 33 34 J 2.6 2.66 2.83 2.65 
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg 5.93 6.33 6.34 5.3 
C1-Benzanthracene/chrysenes BACC1 mg/kg 25 J 50 J 3.13 3.3 4.82 3.73 
C1-Dibenzothiophenes DTPC1 mg/kg 5.3 J 30 J 0.364 0.464 0.843 0.662 
C1-Fluorenes FLRC1 mg/kg 6.2 J 60 J 0.378 0.439 0.953 0.896 
C1-Phenanthrene/anthracenes PATAC1 mg/kg 43 J 300 J 2.1 2.69 4.55 3.98 
C1-Pyrene/fluoranthenes PFLAC1 mg/kg 25 J 140 J 3.98 4.67 6.98 6.22 
C2-Benzanthracene/chrysenes BACC2 mg/kg 13 J 28 J 1.9 1.93 2.82 2.16 
C2-Dibenzothiophenes DTPC2 mg/kg 7.2 J 30 J 0.697 0.865 1.34 1.2 
C2-Fluorenes FLRC2 mg/kg 6.4 J 47 J 0.58 0.668 1.27 1.21 
C2-NAPHTHALENES NPHC2 mg/kg 12 J 220 J 0.51 0.545 1.47 1.81 
C2-Phenanthrene/anthracenes PATAC2 mg/kg 33 J 170 J 2.15 2.56 4.21 3.8 
C3-Benzanthracene/chrysenes BACC3 mg/kg 4.6 J 10 J 1.04 1.08 1.57 1.14 
C3-Dibenzothiophenes DTPC3 mg/kg 5.1 J 17 J 0.633 0.736 1.06 0.868 
C3-Fluorenes FLRC3 mg/kg 4.4 J 22 J 0.573 0.644 1 0.965 
C3-NAPHTHALENE NPHC3 mg/kg 14 J 160 J 0.502 0.591 1.59 1.53 
C3-Phenanthrene/anthracenes PATAC3 mg/kg 17 J 71 J 1.22 1.34 2.11 1.78 
C4-Benzanthracene/chrysenes BACC4 mg/kg 1.4 J 3.1 J 0.402 0.362 0.583 0.379 
C4-Dibenzothiophenes DTPC4 mg/kg 1.8 J 5.6 J 0.294 0.321 0.462 0.322 
C4-NAPHTHALENE NPHC4 mg/kg 6.4 J 45 J 0.389 0.438 0.953 0.875 
C4-Phenanthrenes/anthracenes PATAC4 mg/kg 3.6 J 14 J 0.398 0.417 0.662 0.511 
Chrysene 218-01-9 mg/kg 52 J 73 J 5.27 J 4.93 4.93 5.56 J
Dibenzo(a,h)anthracene 53-70-3 mg/kg 2.4 J 4.7 J 1.1 0.87 1.1 0.774 
Dibenzothiophene 132-65-0 mg/kg 2.9 16 J 0.201 0.238 0.469 0.261 
Fluoranthene 206-44-0 mg/kg 50 J 94 J 6.88 J 8.76 J 9.12 J 6.65 J
Fluorene 86-73-7 mg/kg 8.6 63 J 0.626 J 0.757 J 1.74 J 0.799 J
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 13 24 J 2.8 3.32 3.45 2.52 
Naphthalene 91-20-3 mg/kg 6.9 21 J 0.628 J 0.627 J 0.74 J 1.1 J
Perylene 198-55-0 mg/kg 4.9 6.5 J 1.14 1.15 1.25 1.01 
Phenanthrene 85-01-8 mg/kg 46 250 J 2.98 4.51 7.19 J 4.21 
Pyrene 129-00-0 mg/kg 66 J 130 J 7.14 J 8.94 J 10.5 J 7.59 J
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code

Stream Mile
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Table A-22
Analytical Data for Polycyclic Aromatic Hydrocarbons
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected abov
sample quantitation limit.

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code

Stream Mile

UPRT18J UPRT18J UPRT18K UPRT19A UPRT19C UPRT19E
UPRT18J UPRT18J UPRT18K UPRT19A UPRT19C UPRT19E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

17.73 17.73 18.04 18.09 18.46 18.57
UPRT18J UPRT18J-FD UPRT18K UPRT19A UPRT19C UPRT19E

11/12/2012 11/12/2012 11/12/2012 11/26/2012 11/26/2012 11/26/2012
N FD N N N N

0.152 J 0.49 J 0.406 2.2 0.669 0.187 J
0.593 1.16 1.18 0.831 3.13 0.388 J
0.074 J 0.215 0.212 0.451 1.12 0.29 U
0.111 J 0.263 0.228 1.08 0.809 0.126 J
0.283 J 0.756 J 0.478 2.01 0.945 0.098 J
0.232 0.311 0.576 1.38 J 2.07 J 0.36 UJ
0.829 1.21 1.42 0.875 2.92 0.333 J
0.983 J 1.6 J 1.84 1.23 3.06 0.639 J
2.63 J 5.96 J 3.44 3.37 6.89 1.83 J
2.59 J 6.8 J 5.12 4.73 9.69 1.75 J

3.47 J 6.04 J 4.24 J 4.14 J 8.51 J 2.03 J
2.13 3.51 1.58 2.16 4.82 1.08 J
1.92 2.36 2.05 J 1.67 3.5 1.05 J
3.39 4.54 3.32 3.59 7.84 2.09 J
2.01 1.86 13.2 1.71 4.4 2.21 

0.211 0.208 2.1 0.37 0.955 0.24 
0.194 0.199 2.16 0.495 1.12 0.275 
1.42 1.56 15.1 2.26 4.53 1.15 
3.28 3.35 26.2 3.01 6.8 2.74 
1.27 1.34 7.4 0.89 2.76 1.53 

0.459 0.414 4.08 0.396 1.57 0.498 
0.37 0.349 4.35 0.486 1.49 0.466 

0.252 0.284 1.44 0.742 1.64 0.616 
1.61 1.58 14.2 1.44 4.44 1.49 

0.736 0.938 4.28 0.481 1.51 0.819 
0.461 0.424 3.41 0.264 1.35 0.535 
0.435 0.397 3.97 0.294 1.18 0.402 
0.261 0.269 2.52 0.704 2.07 0.628 
0.985 0.932 7.43 0.603 2.43 1.17 
0.342 0.459 1.5 0.167 0.553 0.29 
0.241 0.219 1.37 0.111 0.655 0.246 
0.218 0.206 2.23 0.324 1.32 0.403 
0.357 0.35 2.38 0.174 0.894 0.466 
3.4 J 8.86 J 4.77 3.51 8.36 2.54 

0.253 J 0.489 J 0.306 J 0.627 1.03 0.351 J
0.0962 J 0.156 J 0.181 J 0.242 0.518 0.068 J

4.71 4.23 3.34 4.57 10 2.36 
0.3 J 0.512 J 0.535 J 0.756 J 1.29 J 0.201 J
1.4 1.76 0.944 1.8 3.02 0.93 J

0.342 J 0.707 J 0.481 J 2.25 J 0.965 J 0.215 J
0.683 J 1.2 J 0.596 0.726 1.54 0.34 J
2.24 2.56 1.97 2.8 4.83 0.717 J
4.78 4.84 5.16 5.29 J 12 2.34 
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Table A-22
Analytical Data for Polycyclic Aromatic Hydrocarbons
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected abov
sample quantitation limit.

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code

Stream Mile

UPRT19F UPRT19K UPRT19L UPRT20B UPRT20C UPRT20E
UPRT19F UPRT19K UPRT19L UPRT20B UPRT20C UPRT20E
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

18.61 18.28 18.62 19.16 19.4 19.71
UPRT19F UPRT19K UPRT19L UPRT20B UPRT20C UPRT20E
11/27/2012 11/13/2012 11/13/2012 11/13/2012 11/14/2012 11/14/2012

N N N N N N

0.0928 J 0.452 0.076 0.081 5.38 J 0.055 
0.486 1.32 0.319 0.189 2.53 J 1.06 
0.111 0.261 0.071 0.053 1.1 J 0.264 

0.0999 J 0.285 0.073 0.073 2.02 J 0.098 
0.0713 J 0.473 0.115 0.107 1.99 J 0.077 
0.178 J 0.571 0.131 0.149 4.92 J 0.054 J
0.521 1.01 0.456 0.0084 U 2.17 J 0.32 
0.536 1.8 0.488 0.301 3.51 J 0.546 J
1.59 4.5 1 0.771 7.19 J 0.918 
1.66 5.85 1.29 0.95 10.7 J 1.37 J

2.05 J 5.03 J 1.17 J 0.89 J 9.39 J 1.31 J
0.738 3.22 0.685 0.728 5.07 J 0.766 
0.781 2.72 0.571 0.577 6.9 J 0.363 
1.59 5.13 1.13 1.21 12.9 J 0.82 
1.38 5.19 1.67 2.02 4.4 J 0.187 

0.455 0.867 0.34 0.338 0.853 J 0.0358 
0.385 0.746 0.344 0.32 0.914 J 0.0272 
2.06 5.21 2 2.5 5.57 J 0.175 
2.27 10.1 3.21 4.22 8.76 J 0.358 
0.88 3.3 1.03 1.15 2.92 J 0.116 

0.632 1.88 0.612 0.527 1.43 J 0.0511 
0.496 1.6 0.608 0.499 1.19 J 0.045 
0.706 0.698 0.504 0.449 3.33 J 0.0251 
1.8 6.14 2 2.06 4.8 J 0.162 
0.46 1.89 0.554 0.664 2.11 J 0.0985 

0.444 1.59 0.477 0.393 1.41 J 0.042 
0.351 1.41 0.425 0.427 1.25 J 0.0488 
0.642 0.97 0.527 0.389 1.66 J 0.0359 
0.822 3.3 0.992 0.952 2.62 J 0.0823 
0.16 0.682 0.186 0.278 1.07 J 0.0647 
0.16 0.674 0.203 0.17 0.805 J 0.0235 

0.353 0.841 0.352 0.281 0.891 J 0.027 
0.245 1.01 0.309 0.27 1.27 J 0.0339 
2.48 6.99 1.13 0.983 9.57 J 1.41 J

0.202 0.462 J 0.183 J 0.131 J 0.947 J 0.088 J
0.0581 J 0.237 0.051 0.0433 J 0.49 J 0.158 

1.72 5.3 1.02 1.23 12.5 J 1.58 
0.151 J 0.652 J 0.127 J 0.11 J 2.52 J 0.102 J
0.62 1.85 0.621 0.686 5.02 J 0.345 

0.0935 J 0.57 J 0.119 J 0.111 J 2.16 J 0.082 
0.278 0.987 0.248 0.215 1.92 J 0.178 
0.556 3.33 0.506 0.579 8.89 J 1.81 J
2.46 6.34 1.42 1.33 11.9 J 2.64 J
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Table A-22
Analytical Data for Polycyclic Aromatic Hydrocarbons
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte CAS Unit
1-Methylnaphthalene 90-12-0 mg/kg
1-Methylphenanthrene 832-69-9 mg/kg
2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
2,6-Dimethylnaphthalene 581-42-0 mg/kg
2-Methylnaphthalene 91-57-6 mg/kg
Acenaphthene 83-32-9 mg/kg
Acenaphthylene 208-96-8 mg/kg
Anthracene 120-12-7 mg/kg
Benzo(a)anthracene 56-55-3 mg/kg
Benzo(a)pyrene 50-32-8 mg/kg
Benzo(b)fluoranthene 205-99-2 mg/kg
Benzo(E)pyrene 192-97-2 mg/kg
Benzo(g,h,i)perylene 191-24-2 mg/kg
Benzo(k)fluoranthene 207-08-9 mg/kg
BENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
C1-Benzanthracene/chrysenes BACC1 mg/kg
C1-Dibenzothiophenes DTPC1 mg/kg
C1-Fluorenes FLRC1 mg/kg
C1-Phenanthrene/anthracenes PATAC1 mg/kg
C1-Pyrene/fluoranthenes PFLAC1 mg/kg
C2-Benzanthracene/chrysenes BACC2 mg/kg
C2-Dibenzothiophenes DTPC2 mg/kg
C2-Fluorenes FLRC2 mg/kg
C2-NAPHTHALENES NPHC2 mg/kg
C2-Phenanthrene/anthracenes PATAC2 mg/kg
C3-Benzanthracene/chrysenes BACC3 mg/kg
C3-Dibenzothiophenes DTPC3 mg/kg
C3-Fluorenes FLRC3 mg/kg
C3-NAPHTHALENE NPHC3 mg/kg
C3-Phenanthrene/anthracenes PATAC3 mg/kg
C4-Benzanthracene/chrysenes BACC4 mg/kg
C4-Dibenzothiophenes DTPC4 mg/kg
C4-NAPHTHALENE NPHC4 mg/kg
C4-Phenanthrenes/anthracenes PATAC4 mg/kg
Chrysene 218-01-9 mg/kg
Dibenzo(a,h)anthracene 53-70-3 mg/kg
Dibenzothiophene 132-65-0 mg/kg
Fluoranthene 206-44-0 mg/kg
Fluorene 86-73-7 mg/kg
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
Naphthalene 91-20-3 mg/kg
Perylene 198-55-0 mg/kg
Phenanthrene 85-01-8 mg/kg
Pyrene 129-00-0 mg/kg
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected abov
sample quantitation limit.

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code

Stream Mile

UPRT21B UPRT21C UPRT21F
UPRT21B UPRT21C UPRT21F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

20.19 20.31 20.71
UPRT21B UPRT21C UPRT21F
11/15/2012 11/15/2012 11/15/2012

N N N

0.0792 J 0.132 0.066 
0.251 J 0.649 0.145 

0.0464 J 0.17 0.0304 J
0.0851 J 0.098 0.0375 J
0.121 J 0.096 0.084 
0.091 J 0.333 J 0.094 J
1.05 J 0.333 1.12 
0.659 J 0.673 0.347 
1.32 J 1.42 0.892 
1.55 J 2.09 J 1.06 J

1.83 J 1.8 J 1.19 J
0.608 J 1.21 0.673 
1.25 J 0.899 0.875 
2.64 J 1.74 1.58 
1.54 J 2.24 0.708 
0.199 J 0.562 0.132 
0.132 J 0.542 0.096 
1.42 J 3.2 0.89 
2.9 J 4.6 1.51 

1.03 J 1.32 0.387 
0.337 J 0.894 0.186 
0.301 J 0.916 0.13 
0.247 J 0.32 0.089 
1.29 J 2.95 0.643 
1.09 J 0.733 0.299 
0.37 J 0.614 0.152 
0.663 J 0.608 0.236 
0.225 J 0.713 0.116 
0.696 J 1.34 0.308 
0.785 J 0.28 0.162 
0.244 J 0.242 0.0762 
0.213 J 0.542 0.0845 
0.423 J 0.391 0.114 
2.52 J 2.32 J 1.5 J
0.124 J 0.235 J 0.112 J

0.0755 J 0.131 0.051 
4.02 J 2.41 2.15 
0.189 J 0.258 J 0.125 J
0.825 J 0.931 0.551 
0.255 J 0.105 0.172 
0.324 J 0.336 0.292 
1.92 J 1.31 1.27 
3.37 J 2.74 J 1.76 
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Table A-23
Analytical Data for Semivolatile Organic Compounds 
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-104 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J
08A-098-C1 08A-104-C2 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J

0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft
DL DL

17.46 18.37 17.65 17.65 17.81 17.94 17.73 17.73
08A-0098-C1AS 08A-0104-C2AS UPRT18A UPRT18A-FD UPRT18D UPRT18F UPRT18J UPRT18J-FD

10/1/2008 9/29/2008 11/26/2012 11/26/2012 11/26/2012 11/26/2012 11/12/2012 11/12/2012
N N N FD N N N FD

Method Analyte CAS Unit
SW8270C/SW8270D 1,1'-Biphenyl 92-52-4 mg/kg 3.4 UJ 0.057 J 0.224 J 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg 3.4 UJ 0.37 UJ
SW8270C/SW8270D 1,4-Dioxane 123-91-1 mg/kg 3.4 UJ 0.37 UJ
SW8270C/SW8270D 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg 6.6 UJ 0.71 UJ
SW8270C/SW8270D 2,4,5-Trichlorophenol 95-95-4 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D 2,4,6-Trichlorophenol 88-06-2 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D 2,4-Dichlorophenol 120-83-2 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D 2,4-Dimethylphenol 105-67-9 mg/kg 6.6 UJ 0.71 UJ 0.586 UJ 0.536 UJ 0.546 UJ 0.427 UJ 1.06 U 0.937 U
SW8270C/SW8270D 2,4-Dinitrophenol 51-28-5 mg/kg 17 UJ 1.8 UJ 3.51 U 3.21 U 3.27 U 2.56 U 6.38 U 5.62 U
SW8270C/SW8270D 2,4-Dinitrotoluene 121-14-2 mg/kg 3.4 UJ 0.37 UJ 0.878 U 0.803 U 0.818 U 0.64 U 1.59 U 1.41 U
SW8270C/SW8270D 2,6-Dinitrotoluene 606-20-2 mg/kg 3.4 UJ 0.37 UJ 0.293 U 0.268 U 0.273 U 0.213 U 0.532 U 0.469 U
SW8270C/SW8270D 2-Chloronaphthalene 91-58-7 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D 2-Chlorophenol 95-57-8 mg/kg 3.4 UJ 0.37 UJ 0.293 U 0.268 U 0.273 U 0.213 U 0.532 U 0.469 U
SW8270C/SW8270D 2-Methylnaphthalene 91-57-6 mg/kg 3.4 UJ 0.25 J 0.521 J 0.391 J 0.333 J 0.2 J 0.204 J 0.182 J
SW8270C/SW8270D 2-Methylphenol 95-48-7 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D 2-Nitroaniline 88-74-4 mg/kg 3.4 UJ 0.37 UJ 0.293 U 0.268 U 0.273 U 0.213 U 0.532 U 0.469 U
SW8270C/SW8270D 2-Nitrophenol 88-75-5 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D 3,3'-Dichlorobenzidine 91-94-1 mg/kg 6.6 UJ 0.71 UJ 0.878 U 0.803 U 0.818 U 0.64 U 1.59 U 1.41 U
SW8270C/SW8270D 3-Nitroaniline 99-09-2 mg/kg 6.6 UJ 0.71 UJ 0.293 U 0.268 U 0.273 U 0.213 U 0.532 U 0.469 U
SW8270C/SW8270D 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg 6.6 UJ 0.71 UJ 2.93 U 2.68 U 2.73 U 2.13 U 5.32 U 4.69 U
SW8270C/SW8270D 4-Bromophenyl-phenylether 101-55-3 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D 4-Chloro-3-methylphenol 59-50-7 mg/kg 3.4 UJ 0.37 UJ 0.878 U 0.803 U 0.818 U 0.64 U 1.59 U 1.41 U
SW8270C/SW8270D 4-Chloroaniline 106-47-8 mg/kg 3.4 UJ 0.37 UJ 0.293 UJ 0.268 UJ 0.273 UJ 0.213 UJ 0.532 U 0.469 U
SW8270C/SW8270D 4-Chlorophenyl-phenylether 7005-72-3 mg/kg 3.4 UJ 0.37 UJ 0.293 U 0.268 U 0.273 U 0.213 U 0.532 U 0.469 U
SW8270C/SW8270D 4-Methylphenol 106-44-5 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D 4-Nitroaniline 100-01-6 mg/kg 6.6 UJ 0.71 UJ 0.293 U 0.268 U 0.273 U 0.213 U 0.532 U 0.469 U
SW8270C/SW8270D 4-Nitrophenol 100-02-7 mg/kg 6.6 UJ 0.71 UJ 5.86 U 5.36 U 5.46 U 4.27 U 10.6 U 9.37 U
SW8270C/SW8270D Acenaphthene 83-32-9 mg/kg 3.4 J 1.5 J 0.586 0.414 J 0.976 0.392 J 0.343 J 0.374 J
SW8270C/SW8270D Acenaphthylene 208-96-8 mg/kg 8.5 J 1.6 J 1.96 0.936 1.27 0.553 0.341 J 0.448 J
SW8270C/SW8270D Acetophenone 98-86-2 mg/kg 3.4 UJ 0.37 UJ 0.615 0.557 0.477 J 0.288 J 0.292 J 0.275 J
SW8270C/SW8270D Anthracene 120-12-7 mg/kg 17 J 2.2 J 2.43 J 1.24 J 1.66 0.997 0.56 J 1.4 
SW8270C/SW8270D Atrazine 1912-24-9 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D Benzaldehyde 100-52-7 mg/kg 3.4 UJ 0.37 UJ 4.39 U 4.02 U 4.09 U 3.2 U 7.97 U 7.03 U
SW8270C/SW8270D Benzo(a)anthracene 56-55-3 mg/kg 40 J 6 J 5.17 3.89 3.83 2.31 1.87 2.84 
SW8270C/SW8270D Benzo(a)pyrene 50-32-8 mg/kg 34 J 5.4 J 4.22 3.91 3.66 2.24 2.27 3.22 
SW8270C/SW8270D Benzo(b)fluoranthene 205-99-2 mg/kg 29 J 5.6 J 4.94 4.47 3.5 2.16 2.75 3.62 
SW8270C/SW8270D Benzo(g,h,i)perylene 191-24-2 mg/kg 17 J 2.9 J 2.72 2.24 1.93 1.53 1.26 1.5 
SW8270C/SW8270D Benzo(k)fluoranthene 207-08-9 mg/kg 14 J 2.3 J 1.55 1.64 1.27 0.723 0.865 1.31 

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code
Stream Mile
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Table A-23
Analytical Data for Semivolatile Organic Compounds 
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-104 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J
08A-098-C1 08A-104-C2 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J

0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft
DL DL

17.46 18.37 17.65 17.65 17.81 17.94 17.73 17.73
08A-0098-C1AS 08A-0104-C2AS UPRT18A UPRT18A-FD UPRT18D UPRT18F UPRT18J UPRT18J-FD

10/1/2008 9/29/2008 11/26/2012 11/26/2012 11/26/2012 11/26/2012 11/12/2012 11/12/2012
N N N FD N N N FD

Method Analyte CAS Unit

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code
Stream Mile

SW8270C/SW8270D bis-(2-chloroethoxy)methane 111-91-1 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D bis-(2-Chloroethyl)ether 111-44-4 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg 6.9 J 2.3 J 8.3 J 4.22 J 3.35 0.611 J 1.31 J 0.909 J
SW8270C/SW8270D Butylbenzylphthalate 85-68-7 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D Caprolactam 105-60-2 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D Carbazole 86-74-8 mg/kg 3.4 UJ 0.2 J 0.188 J 0.155 J 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D Chrysene 218-01-9 mg/kg 43 J 6.5 J 5.81 4.11 3.98 2.44 1.99 2.82 
SW8270C/SW8270D Dibenzo(a,h)anthracene 53-70-3 mg/kg 5.2 J 1 J 0.728 0.748 0.629 0.36 0.292 J 0.447 J
SW8270C/SW8270D Dibenzofuran 132-64-9 mg/kg 3.4 UJ 0.098 J 0.174 J 0.12 J 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D Diethylphthalate 84-66-2 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D Dimethylphthalate 131-11-3 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D Di-n-butylphthalate 84-74-2 mg/kg 3.4 UJ 0.11 J 0.878 U 0.803 U 0.818 U 0.64 U 1.59 U 1.41 U
SW8270C/SW8270D Di-n-octylphthalate 117-84-0 mg/kg 3.4 UJ 0.37 U 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D Fluoranthene 206-44-0 mg/kg 38 J 8.2 J 9.99 J 4.93 J 4.6 2.93 3.38 3.98 
SW8270C/SW8270D Fluorene 86-73-7 mg/kg 3.4 J 1 J 1.39 0.414 J 0.792 0.351 J 1.06 U 0.323 J
SW8270C/SW8270D Hexachlorobenzene 118-74-1 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D Hexachlorobutadiene 87-68-3 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D Hexachlorocyclo-pentadiene 77-47-4 mg/kg 3.4 UJ 0.37 UJ 0.293 UJ 0.268 UJ 0.273 UJ 0.213 UJ 0.532 UJ 0.469 UJ
SW8270C/SW8270D Hexachloroethane 67-72-1 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 12 J 2.3 J 2.75 2.4 1.92 1.38 1.43 1.81 
SW8270C/SW8270D Isophorone 78-59-1 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D Naphthalene 91-20-3 mg/kg 3.4 UJ 0.32 J 0.454 J 0.467 J 0.452 J 0.343 J 0.224 J 0.232 J
SW8270C/SW8270D Nitrobenzene 98-95-3 mg/kg 3.4 UJ 0.37 U 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D N-Nitroso-di-n-propylamine 621-64-7 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D N-Nitrosodiphenylamine 86-30-6 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D Pentachlorophenol 87-86-5 mg/kg 6.6 UJ 0.71 UJ 1.76 UJ 1.61 UJ 1.64 UJ 1.28 UJ 3.19 U 2.81 U
SW8270C/SW8270D Phenanthrene 85-01-8 mg/kg 21 J 4.4 J 12.5 J 2.57 J 3.05 1.29 1.72 2.5 
SW8270C/SW8270D Phenol 108-95-2 mg/kg 3.4 UJ 0.37 UJ 0.586 U 0.536 U 0.546 U 0.427 U 1.06 U 0.937 U
SW8270C/SW8270D Pyrene 129-00-0 mg/kg 67 J 10 J 11.9 J 6.06 J 6.5 4.2 3.39 4.6 
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

Page 2 of 6 AECOM

Final

July 2017



Table A-23
Analytical Data for Semivolatile Organic Compounds 
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C/SW8270D 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C/SW8270D 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C/SW8270D 1,4-Dioxane 123-91-1 mg/kg
SW8270C/SW8270D 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C/SW8270D 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C/SW8270D 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C/SW8270D 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C/SW8270D 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C/SW8270D 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C/SW8270D 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C/SW8270D 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C/SW8270D 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C/SW8270D 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C/SW8270D 2-Chlorophenol 95-57-8 mg/kg
SW8270C/SW8270D 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C/SW8270D 2-Methylphenol 95-48-7 mg/kg
SW8270C/SW8270D 2-Nitroaniline 88-74-4 mg/kg
SW8270C/SW8270D 2-Nitrophenol 88-75-5 mg/kg
SW8270C/SW8270D 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C/SW8270D 3-Nitroaniline 99-09-2 mg/kg
SW8270C/SW8270D 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C/SW8270D 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C/SW8270D 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C/SW8270D 4-Chloroaniline 106-47-8 mg/kg
SW8270C/SW8270D 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C/SW8270D 4-Methylphenol 106-44-5 mg/kg
SW8270C/SW8270D 4-Nitroaniline 100-01-6 mg/kg
SW8270C/SW8270D 4-Nitrophenol 100-02-7 mg/kg
SW8270C/SW8270D Acenaphthene 83-32-9 mg/kg
SW8270C/SW8270D Acenaphthylene 208-96-8 mg/kg
SW8270C/SW8270D Acetophenone 98-86-2 mg/kg
SW8270C/SW8270D Anthracene 120-12-7 mg/kg
SW8270C/SW8270D Atrazine 1912-24-9 mg/kg
SW8270C/SW8270D Benzaldehyde 100-52-7 mg/kg
SW8270C/SW8270D Benzo(a)anthracene 56-55-3 mg/kg
SW8270C/SW8270D Benzo(a)pyrene 50-32-8 mg/kg
SW8270C/SW8270D Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C/SW8270D Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C/SW8270D Benzo(k)fluoranthene 207-08-9 mg/kg

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code
Stream Mile

UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

18.04 18.09 18.46 18.57 18.61 18.28 18.62 19.16
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
11/12/2012 11/26/2012 11/26/2012 11/26/2012 11/27/2012 11/13/2012 11/13/2012 11/13/2012

N N N N N N N N

1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U

1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U

1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.464 UJ 0.66 UJ 0.408 UJ 0.432 UJ 2.4 U 0.397 U 0.936 U
11.9 U 2.78 U 3.96 U 2.45 U 2.6 U 14.4 U 2.38 U 5.62 U
2.98 U 0.696 U 0.989 U 0.612 U 0.649 U 3.61 U 0.595 U 1.4 U
0.992 U 0.232 U 0.33 U 0.204 U 0.216 U 1.2 U 0.198 U 0.468 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
0.992 U 0.232 U 0.33 U 0.204 U 0.216 U 1.2 U 0.198 U 0.468 U
1.98 U 0.218 J 0.423 J 0.186 J 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
0.992 U 0.232 U 0.33 U 0.204 U 0.216 U 1.2 U 0.198 U 0.468 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
2.98 U 0.696 U 0.989 U 0.612 U 0.649 U 3.61 U 0.595 U 1.4 U
0.992 U 0.232 U 0.33 U 0.204 U 0.216 U 1.2 U 0.198 U 0.468 U
9.92 U 2.32 U 3.3 U 2.04 U 2.16 U 12 U 1.98 U 4.68 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
2.98 U 0.696 U 0.989 U 0.612 U 0.649 U 3.61 U 0.595 U 1.4 U
0.992 U 0.232 UJ 0.33 UJ 0.204 UJ 0.216 UJ 1.2 U 0.198 U 0.468 U
0.992 U 0.232 U 0.33 U 0.204 U 0.216 U 1.2 U 0.198 U 0.468 U
1.98 U 0.464 U 0.206 J 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
0.992 U 0.232 U 0.33 U 0.204 U 0.216 U 1.2 U 0.198 U 0.468 U
19.8 U 4.64 U 6.6 U 4.08 U 4.32 U 24 U 3.97 U 9.36 U
0.436 J 0.186 J 1.08 0.511 0.432 U 2.4 U 0.397 U 0.936 U
0.762 J 0.398 J 1.19 0.543 0.119 J 1.76 J 0.172 J 0.936 U
1.98 U 0.426 J 2.42 0.478 0.47 2.4 U 0.206 J 0.472 J
0.74 J 0.376 J 1.28 1.29 0.0817 J 1.04 J 0.174 J 0.167 J
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
14.9 U 3.48 U 4.95 U 3.06 U 3.24 U 18 U 2.97 U 7.02 U
2.43 0.95 4.78 3.23 0.242 7.9 0.539 0.522 
2.68 1.06 4.27 3.08 0.289 J 7.54 0.57 0.624 J
2.35 1.12 4.96 3.79 0.342 6.72 0.587 0.795 
1.24 0.568 2.42 1.81 0.181 J 2.77 0.261 0.392 J

0.796 J 0.392 1.67 1.24 0.111 J 1.99 0.196 J 0.29 J
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Table A-23
Analytical Data for Semivolatile Organic Compounds 
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code
Stream Mile

SW8270C/SW8270D bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C/SW8270D bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C/SW8270D bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C/SW8270D Butylbenzylphthalate 85-68-7 mg/kg
SW8270C/SW8270D Caprolactam 105-60-2 mg/kg
SW8270C/SW8270D Carbazole 86-74-8 mg/kg
SW8270C/SW8270D Chrysene 218-01-9 mg/kg
SW8270C/SW8270D Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C/SW8270D Dibenzofuran 132-64-9 mg/kg
SW8270C/SW8270D Diethylphthalate 84-66-2 mg/kg
SW8270C/SW8270D Dimethylphthalate 131-11-3 mg/kg
SW8270C/SW8270D Di-n-butylphthalate 84-74-2 mg/kg
SW8270C/SW8270D Di-n-octylphthalate 117-84-0 mg/kg
SW8270C/SW8270D Fluoranthene 206-44-0 mg/kg
SW8270C/SW8270D Fluorene 86-73-7 mg/kg
SW8270C/SW8270D Hexachlorobenzene 118-74-1 mg/kg
SW8270C/SW8270D Hexachlorobutadiene 87-68-3 mg/kg
SW8270C/SW8270D Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C/SW8270D Hexachloroethane 67-72-1 mg/kg
SW8270C/SW8270D Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C/SW8270D Isophorone 78-59-1 mg/kg
SW8270C/SW8270D Naphthalene 91-20-3 mg/kg
SW8270C/SW8270D Nitrobenzene 98-95-3 mg/kg
SW8270C/SW8270D N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C/SW8270D N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C/SW8270D Pentachlorophenol 87-86-5 mg/kg
SW8270C/SW8270D Phenanthrene 85-01-8 mg/kg
SW8270C/SW8270D Phenol 108-95-2 mg/kg
SW8270C/SW8270D Pyrene 129-00-0 mg/kg
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

18.04 18.09 18.46 18.57 18.61 18.28 18.62 19.16
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
11/12/2012 11/26/2012 11/26/2012 11/26/2012 11/27/2012 11/13/2012 11/13/2012 11/13/2012

N N N N N N N N

1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
2.38 J 0.524 J 1.32 U 1.51 0.865 U 4.81 U 0.793 U 1.87 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.464 U 0.66 U 0.0848 J 0.432 U 2.4 U 0.397 U 0.936 U
2.49 1.02 5.24 2.98 0.281 8.05 0.556 0.559 

0.359 J 0.194 J 0.819 0.553 0.0623 J 0.856 J 0.0785 J 0.468 U
1.98 U 0.464 U 0.126 J 0.0816 J 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
2.98 U 0.696 U 0.989 U 0.612 U 0.649 U 3.61 U 0.595 U 1.4 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
2.39 0.868 5.83 5.11 0.197 J 8.12 0.639 0.857 

1.98 U 0.169 J 0.693 0.407 J 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U

0.992 UJ 0.232 UJ 0.33 UJ 0.204 UJ 0.216 UJ 1.2 UJ 0.198 UJ 0.468 UJ
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
1.35 J 0.595 2.72 2.1 0.182 J 3.15 0.296 J 0.445 J
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.425 J 0.668 0.377 J 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
5.95 U 1.39 UJ 1.98 UJ 1.22 UJ 1.3 UJ 7.21 U 1.19 U 2.81 U
1.41 J 0.504 2.93 3.48 0.0852 J 1.04 J 0.24 J 0.348 J
1.98 U 0.464 U 0.66 U 0.408 U 0.432 U 2.4 U 0.397 U 0.936 U
4.11 1.32 8.02 5.62 0.31 12.9 0.916 0.927 
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Table A-23
Analytical Data for Semivolatile Organic Compounds 
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW8270C/SW8270D 1,1'-Biphenyl 92-52-4 mg/kg
SW8270C/SW8270D 1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg
SW8270C/SW8270D 1,4-Dioxane 123-91-1 mg/kg
SW8270C/SW8270D 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270C/SW8270D 2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg
SW8270C/SW8270D 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270C/SW8270D 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270C/SW8270D 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270C/SW8270D 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270C/SW8270D 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270C/SW8270D 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270C/SW8270D 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270C/SW8270D 2-Chloronaphthalene 91-58-7 mg/kg
SW8270C/SW8270D 2-Chlorophenol 95-57-8 mg/kg
SW8270C/SW8270D 2-Methylnaphthalene 91-57-6 mg/kg
SW8270C/SW8270D 2-Methylphenol 95-48-7 mg/kg
SW8270C/SW8270D 2-Nitroaniline 88-74-4 mg/kg
SW8270C/SW8270D 2-Nitrophenol 88-75-5 mg/kg
SW8270C/SW8270D 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270C/SW8270D 3-Nitroaniline 99-09-2 mg/kg
SW8270C/SW8270D 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270C/SW8270D 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270C/SW8270D 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270C/SW8270D 4-Chloroaniline 106-47-8 mg/kg
SW8270C/SW8270D 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270C/SW8270D 4-Methylphenol 106-44-5 mg/kg
SW8270C/SW8270D 4-Nitroaniline 100-01-6 mg/kg
SW8270C/SW8270D 4-Nitrophenol 100-02-7 mg/kg
SW8270C/SW8270D Acenaphthene 83-32-9 mg/kg
SW8270C/SW8270D Acenaphthylene 208-96-8 mg/kg
SW8270C/SW8270D Acetophenone 98-86-2 mg/kg
SW8270C/SW8270D Anthracene 120-12-7 mg/kg
SW8270C/SW8270D Atrazine 1912-24-9 mg/kg
SW8270C/SW8270D Benzaldehyde 100-52-7 mg/kg
SW8270C/SW8270D Benzo(a)anthracene 56-55-3 mg/kg
SW8270C/SW8270D Benzo(a)pyrene 50-32-8 mg/kg
SW8270C/SW8270D Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270C/SW8270D Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270C/SW8270D Benzo(k)fluoranthene 207-08-9 mg/kg

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code
Stream Mile

UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

19.4 19.71 20.19 20.31 20.71
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
11/14/2012 11/14/2012 11/15/2012 11/15/2012 11/15/2012

N N N N N

5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U

5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U

5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
32.5 UJ 2.24 U 8.38 UJ 2.93 U 3.62 U
8.12 UJ 0.561 U 2.1 UJ 0.732 U 0.906 U
2.7 UJ 0.187 U 0.699 UJ 0.244 U 0.302 U

5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
2.7 UJ 0.187 U 0.699 UJ 0.244 U 0.302 U
1.04 J 0.374 U 1.4 UJ 0.488 U 0.604 U

5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
2.7 UJ 0.187 U 0.699 UJ 0.244 U 0.302 U

5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
8.12 UJ 0.561 U 2.1 UJ 0.732 U 0.906 U
2.7 UJ 0.187 U 0.699 UJ 0.244 U 0.302 U
27 UJ 1.87 U 6.99 UJ 2.44 U 3.02 U

5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
8.12 UJ 0.561 U 2.1 UJ 0.732 U 0.906 U
2.7 UJ 0.187 U 0.699 UJ 0.244 U 0.302 U
2.7 UJ 0.187 U 0.699 UJ 0.244 U 0.302 U

5.41 UJ 0.374 U 0.451 J 0.488 U 0.604 U
2.7 UJ 0.187 U 0.699 UJ 0.244 U 0.302 U

54.1 UJ 3.74 U 14 UJ 4.88 U 6.04 U
3.16 J 0.374 U 1.4 UJ 0.115 J 0.604 U

5.41 UJ 0.374 U 0.34 J 0.142 J 0.604 U
1.57 J 0.376 3.85 J 0.694 1.54 
1.48 J 0.374 U 0.478 J 0.204 J 0.287 J

5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
40.6 UJ 2.8 U 10.5 UJ 3.66 U 4.53 U
4.22 J 0.111 J 2.01 J 0.577 1.04 
4.68 J 0.124 J 2.47 J 0.521 1.19 
6.87 J 0.173 J 3.78 J 0.566 1.66 
3.12 J 0.0901 J 1.75 J 0.258 0.769 
2.24 J 0.0583 J 1.15 J 0.183 J 0.526 
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Table A-23
Analytical Data for Semivolatile Organic Compounds 
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Sample Date
Sample Type

Sample ID

Location Name
Location ID

Depth
Stream Code
Stream Mile

SW8270C/SW8270D bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270C/SW8270D bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270C/SW8270D bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270C/SW8270D Butylbenzylphthalate 85-68-7 mg/kg
SW8270C/SW8270D Caprolactam 105-60-2 mg/kg
SW8270C/SW8270D Carbazole 86-74-8 mg/kg
SW8270C/SW8270D Chrysene 218-01-9 mg/kg
SW8270C/SW8270D Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270C/SW8270D Dibenzofuran 132-64-9 mg/kg
SW8270C/SW8270D Diethylphthalate 84-66-2 mg/kg
SW8270C/SW8270D Dimethylphthalate 131-11-3 mg/kg
SW8270C/SW8270D Di-n-butylphthalate 84-74-2 mg/kg
SW8270C/SW8270D Di-n-octylphthalate 117-84-0 mg/kg
SW8270C/SW8270D Fluoranthene 206-44-0 mg/kg
SW8270C/SW8270D Fluorene 86-73-7 mg/kg
SW8270C/SW8270D Hexachlorobenzene 118-74-1 mg/kg
SW8270C/SW8270D Hexachlorobutadiene 87-68-3 mg/kg
SW8270C/SW8270D Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270C/SW8270D Hexachloroethane 67-72-1 mg/kg
SW8270C/SW8270D Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270C/SW8270D Isophorone 78-59-1 mg/kg
SW8270C/SW8270D Naphthalene 91-20-3 mg/kg
SW8270C/SW8270D Nitrobenzene 98-95-3 mg/kg
SW8270C/SW8270D N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270C/SW8270D N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270C/SW8270D Pentachlorophenol 87-86-5 mg/kg
SW8270C/SW8270D Phenanthrene 85-01-8 mg/kg
SW8270C/SW8270D Phenol 108-95-2 mg/kg
SW8270C/SW8270D Pyrene 129-00-0 mg/kg
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

19.4 19.71 20.19 20.31 20.71
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
11/14/2012 11/14/2012 11/15/2012 11/15/2012 11/15/2012

N N N N N

5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
10.8 UJ 0.748 U 6.52 J 0.281 J 0.554 J
5.41 UJ 0.374 U 0.859 J 0.488 U 0.604 U
5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.15 J
5.03 J 0.135 J 2.51 J 0.576 1.12 
2.7 UJ 0.187 U 0.386 J 0.0713 J 0.173 J

5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
8.12 UJ 0.561 U 2.1 UJ 0.732 U 0.906 U
5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
8.41 J 0.27 3.96 J 0.94 2.36 
1.78 J 0.374 U 1.4 UJ 0.488 U 0.604 U

5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
2.7 UJ 0.187 UJ 0.699 UJ 0.244 UJ 0.302 UJ

5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
3.53 J 0.0927 J 1.95 J 0.267 J 0.865 

5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
1.11 J 0.374 U 1.4 UJ 0.488 U 0.604 U

5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
5.41 UJ 0.374 U 1.4 UJ 0.488 U 0.604 U
16.2 UJ 1.12 U 4.19 UJ 1.46 U 1.81 U
5.56 J 0.156 J 1.49 J 0.264 J 1.35 

5.41 UJ 0.374 U 0.708 J 0.488 U 0.604 U
8.31 J 0.276 4.02 J 1.37 2.07 

Page 6 of 6 AECOM

Final

July 2017



Table A-24
Analytical Data for Total Petroleum Hydrocarbons
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-104 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J
08A-098-C1 08A-104-C2 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J

0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft
DL DL

17.46 18.37 17.65 17.65 17.81 17.94 17.73 17.73
08A-0098-C1AS 08A-0104-C2AS UPRT18A UPRT18A-FD UPRT18D UPRT18F UPRT18J UPRT18J-FD

10/1/2008 9/29/2008 11/26/2012 11/26/2012 11/26/2012 11/26/2012 11/12/2012 11/12/2012
N N N FD N N N FD

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg 0.589 0.492 J 1.09 0.448 0.328 J 0.299 J
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg 1.42 1.5 2.39 1.84 0.698 0.684 
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg 0.203 J 0.18 J 0.409 J 0.132 J 0.086 J 0.065 J
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg 1.22 1.18 2.03 1.29 0.652 0.586 
M8015D Decane 124-18-5 mg/kg 0.513 U 0.515 U 0.516 U 0.397 U 0.486 U 0.43 U
M8015D Docosane, n- 629-97-0 mg/kg 0.351 J 0.35 J 0.475 J 0.36 J 0.108 J 0.084 J
M8015D Dodecane 112-40-3 mg/kg 0.513 U 0.515 U 0.516 U 0.397 U 0.486 U 0.43 U
M8015D DOTRIACONTANE 544-85-4 mg/kg 0.391 J 0.372 J 0.355 J 0.155 J 0.486 U 0.43 U
M8015D Henicosane, n- 629-94-7 mg/kg 0.136 J 0.127 J 0.119 J 0.096 J 0.224 J 0.223 J
M8015D Hentriacontane 630-04-6 mg/kg 2.3 2.07 2.17 0.44 0.852 0.855 
M8015D Heptacosane 593-49-7 mg/kg 1.4 1.3 2.06 0.435 0.745 0.725 
M8015D Heptadecane, n- 629-78-7 mg/kg 0.32 J 0.32 J 0.611 0.416 0.187 J 0.178 J
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg 0.188 J 0.196 J 0.178 J 0.397 U 0.486 U 0.43 U
M8015D Hexacosane, n- 630-01-3 mg/kg 0.445 J 0.44 J 0.597 0.347 J 0.486 U 0.091 J
M8015D Hexadecane, n- 544-76-3 mg/kg 0.4 J 0.4 J 0.607 0.509 0.185 J 0.174 J
M8015D HEXATRIACONTANE 630-06-8 mg/kg 0.31 J 0.365 J 0.355 J 0.228 J 0.78 0.524 
M8015D Icosane 112-95-8 mg/kg 0.342 J 0.239 J 0.317 J 0.308 J 0.114 J 0.102 J
M8015D NONACOSANE 630-03-5 mg/kg 1.93 1.7 1.48 2.62 0.847 0.752 
M8015D Nonadecane, n- 629-92-5 mg/kg 0.147 J 0.515 U 0.163 J 0.397 U 0.486 U 0.43 U
M8015D Nonane 111-84-2 mg/kg 0.513 U 0.515 U 0.516 U 0.397 U 0.486 U 0.43 U
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg 0.277 J 0.241 J 0.258 J 0.211 J 0.486 U 0.43 U
M8015D N-TRIACONTANE 638-68-6 mg/kg 0.396 J 0.522 0.544 0.292 J 0.174 J 0.164 J
M8015D Octacosane, n- 630-02-4 mg/kg 0.248 J 0.26 J 0.369 J 0.295 J 0.137 J 0.194 J
M8015D Octadecane, n- 593-45-3 mg/kg 2.56 2.98 4.59 4.58 1.3 1.53 
M8015D Octane, n- 111-65-9 mg/kg 0.513 U 0.515 U 0.516 U 0.397 U 0.486 U 0.43 U
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg 0.315 J 0.336 J 0.351 J 0.27 J 0.133 J 0.129 J
M8015D Pentacosane, n- 629-99-2 mg/kg 5.39 5.65 7.22 4.74 0.269 J 0.43 U
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg 0.58 0.507 J 1.61 0.385 J 0.44 J 0.252 J
M8015D Pentadecane, n- 629-62-9 mg/kg 0.09 J 0.073 J 0.516 U 0.397 U 0.067 J 0.057 J
M8015D PENTATRIACONTANE 630-07-9 mg/kg 0.294 J 0.258 J 0.275 J 0.079 J 0.136 J 0.158 J
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg 0.269 J 0.214 J 0.33 J 0.268 J 0.486 U 0.177 J
M8015D Tetracosane, n- 646-31-1 mg/kg 0.513 U 0.09 J 0.174 J 0.397 U 0.253 J 0.208 J
M8015D Tetradecane, n- 629-59-4 mg/kg 0.079 J 0.515 U 0.084 J 0.397 U 0.486 U 0.43 U
M8015D TETRATRIACONTANE 14167-59-0 mg/kg 1.99 1.37 1.26 0.296 J 0.286 J 0.29 J
M8015D TOTAL PETROLEUM HYDROCARBONS TPH mg/kg 1320 1370 1580 960 692 699 
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg 26.6 25.8 35.8 23.3 11.2 8.83 
M8015D Tricosane, n- 638-67-5 mg/kg 1.11 1.21 1.75 1.38 0.081 J 0.058 J
M8015D Tridecane 629-50-5 mg/kg 0.513 U 0.515 U 0.516 U 0.397 U 0.26 J 0.271 J
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg 0.705 0.657 1.23 0.718 1.84 0.43 U
M8015D Undecane 1120-21-4 mg/kg 0.231 J 0.219 J 0.319 J 0.159 J 0.486 U 0.43 U
ME 4.2.17 GASOLINE RANGE ORGANICS GASC5C12 mg/kg 3.87 U 4.05 U 3.61 U 2.81 U 3.1 U 1.68 J
QAM025 TPH-Extractable TPHS mg/kg 1700 J 2900 J 993 655 1240 320 420 297 
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

Sample ID
Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile

Page 1 of 3

AECOM

Final

July 2017



Table A-24
Analytical Data for Total Petroleum Hydrocarbons
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 GASOLINE RANGE ORGANICS GASC5C12 mg/kg
QAM025 TPH-Extractable TPHS mg/kg
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

Sample ID
Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile

UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

18.04 18.09 18.46 18.57 18.61 18.28 18.62 19.16
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
11/12/2012 11/26/2012 11/26/2012 11/26/2012 11/27/2012 11/13/2012 11/13/2012 11/13/2012

N N N N N N N N

1.53 0.181 J 3.57 0.304 0.235 0.91 0.216 0.213 J
6 1.21 4.19 0.532 0.783 2.01 0.585 1.01 

0.324 J 0.04 J 1.22 0.073 J 0.031 J 0.191 J 0.045 J 0.424 U
3.28 0.558 3.01 0.771 0.557 1.52 0.463 0.47 

0.217 J 0.328 0.818 0.083 J 0.037 J 0.461 U 0.026 J 0.424 U
0.381 U 0.16 J 0.59 J 0.468 0.272 0.218 J 0.052 J 0.114 J
0.132 J 0.065 J 0.434 J 0.133 J 0.057 J 0.461 U 0.019 J 0.424 U
0.308 J 0.123 J 0.63 0.155 J 0.128 0.461 U 0.032 J 0.075 J
1.24 0.075 J 0.221 J 0.186 0.069 J 0.596 0.146 0.212 J

0.456 0.426 2.78 0.345 0.276 0.839 0.238 1.13 
0.899 0.293 1.87 0.357 0.239 0.892 0.239 1.02 
0.827 0.185 J 0.613 U 0.352 0.241 0.369 J 0.153 0.176 J

0.381 U 0.201 U 0.613 U 0.093 J 0.048 J 0.461 U 0.025 J 0.096 J
1.07 0.5 0.928 0.385 0.191 0.503 0.149 0.29 J

0.963 0.263 0.891 0.551 0.305 0.523 0.198 0.264 J
0.381 U 0.08 J 0.496 J 0.128 J 0.067 J 0.694 0.094 0.389 J
0.496 0.143 J 0.54 J 0.282 0.191 0.311 J 0.031 J 0.066 J
1.14 1.89 3.06 1.36 1.2 0.635 0.341 1.22 
0.17 J 0.053 J 0.319 J 0.226 0.115 0.165 J 0.074 U 0.424 U

0.381 U 0.201 U 0.223 J 0.185 U 0.083 U 0.461 U 0.074 U 0.424 U
0.381 U 0.096 J 0.613 U 0.102 J 0.06 J 0.461 U 0.028 J 0.424 U
0.381 U 0.255 1.02 0.193 0.177 0.155 J 0.037 J 0.148 J
0.929 0.385 0.613 U 0.164 J 0.089 0.369 J 0.073 J 0.267 J
19.7 2.53 4.03 0.877 2.3 4.06 0.893 2.44 

0.381 U 0.201 U 0.613 U 0.026 J 0.083 U 0.461 U 0.074 U 0.424 U
0.275 J 0.148 J 0.529 J 0.152 J 0.097 0.2 J 0.064 J 0.163 J
20.4 3.09 7.81 2.19 1.92 6.65 1.53 3.5 
1.08 0.191 J 2.41 0.191 0.156 0.609 0.16 0.203 J

0.121 J 0.201 U 0.613 U 0.219 0.031 J 0.113 J 0.035 J 0.056 J
0.381 U 0.053 J 0.54 J 0.101 J 0.063 J 0.192 J 0.054 J 0.195 J

0.44 0.154 J 0.345 J 0.139 J 0.08 J 0.19 J 0.058 J 0.187 J
0.663 0.057 J 0.278 J 0.161 J 0.202 0.346 J 0.074 U 0.153 J
0.232 J 0.043 J 0.19 J 0.242 0.034 J 0.13 J 0.041 J 0.424 U
0.668 0.176 J 2.04 0.224 0.107 0.21 J 0.065 J 0.153 J
1670 491 3550 367 314 1140 238 542 
65.9 15.1 51.3 13.2 11.8 24.7 6.73 14.8 

0.381 U 0.602 1.67 0.808 1.02 0.461 U 0.074 U 0.424 U
1.01 0.201 U 0.213 J 0.204 0.034 J 0.544 0.394 0.424 U
1.36 0.545 1.8 0.351 0.282 0.507 0.168 0.597 

0.381 U 0.219 2.6 0.146 J 0.07 J 0.461 U 0.074 U 0.424 U
1.43 J 2.69 U 35.5 J 2.32 U 3.51 U 1.33 J 2.79 U 1.26 J
332 1140 2020 308 428 721 721 250 
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Table A-24
Analytical Data for Total Petroleum Hydrocarbons
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
M8015D 2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 mg/kg
M8015D 2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 mg/kg
M8015D 2,6,10-TRIMETHYLDODECANE 3891-98-3 mg/kg
M8015D 2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 mg/kg
M8015D Decane 124-18-5 mg/kg
M8015D Docosane, n- 629-97-0 mg/kg
M8015D Dodecane 112-40-3 mg/kg
M8015D DOTRIACONTANE 544-85-4 mg/kg
M8015D Henicosane, n- 629-94-7 mg/kg
M8015D Hentriacontane 630-04-6 mg/kg
M8015D Heptacosane 593-49-7 mg/kg
M8015D Heptadecane, n- 629-78-7 mg/kg
M8015D HEPTATRIACONTANE (C37) 7194-84-5 mg/kg
M8015D Hexacosane, n- 630-01-3 mg/kg
M8015D Hexadecane, n- 544-76-3 mg/kg
M8015D HEXATRIACONTANE 630-06-8 mg/kg
M8015D Icosane 112-95-8 mg/kg
M8015D NONACOSANE 630-03-5 mg/kg
M8015D Nonadecane, n- 629-92-5 mg/kg
M8015D Nonane 111-84-2 mg/kg
M8015D NONATRIACONTANE (C39) 7194-86-7 mg/kg
M8015D N-TRIACONTANE 638-68-6 mg/kg
M8015D Octacosane, n- 630-02-4 mg/kg
M8015D Octadecane, n- 593-45-3 mg/kg
M8015D Octane, n- 111-65-9 mg/kg
M8015D OCTATRIACONTANE (C38) 7194-85-6 mg/kg
M8015D Pentacosane, n- 629-99-2 mg/kg
M8015D Pentadecane, 2,6,10-trimethyl- 3892-00-0 mg/kg
M8015D Pentadecane, n- 629-62-9 mg/kg
M8015D PENTATRIACONTANE 630-07-9 mg/kg
M8015D TETRACONTANE (C40) 4181-95-7 mg/kg
M8015D Tetracosane, n- 646-31-1 mg/kg
M8015D Tetradecane, n- 629-59-4 mg/kg
M8015D TETRATRIACONTANE 14167-59-0 mg/kg
M8015D TOTAL PETROLEUM HYDROCARBONS TPH mg/kg
M8015D TOTAL SATURATED HYDROCARBONS TSATHC mg/kg
M8015D Tricosane, n- 638-67-5 mg/kg
M8015D Tridecane 629-50-5 mg/kg
M8015D TRITRIACONTANE (C33) 630-05-7 mg/kg
M8015D Undecane 1120-21-4 mg/kg
ME 4.2.17 GASOLINE RANGE ORGANICS GASC5C12 mg/kg
QAM025 TPH-Extractable TPHS mg/kg
Notes:
J - Estimated Concentration.
U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

Sample ID
Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile

UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

19.4 19.71 20.19 20.31 20.71
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
11/14/2012 11/14/2012 11/15/2012 11/15/2012 11/15/2012

N N N N N

1.42 J 0.041 J 0.536 J 0.165 J 0.088 J
2.9 J 0.084 0.534 J 0.058 J 0.081 J

0.76 J 0.072 U 0.247 J 0.054 J 0.041 J
2.34 J 0.079 0.584 J 0.1 J 0.109 J
0.406 J 0.072 U 1.56 UJ 0.174 U 0.268 U
0.423 J 0.028 J 1 J 0.143 J 0.139 J
0.219 J 0.019 J 1.56 UJ 0.174 U 0.268 U
0.793 J 0.017 J 9.73 J 0.866 1.1 
0.928 J 0.041 J 0.806 J 0.266 0.121 J
9.06 J 0.262 20 J 0.678 2.42 
6.66 J 0.145 16.6 J 0.656 2.6 
1.72 J 0.063 J 1.94 J 0.135 J 0.098 J
0.658 J 0.043 J 0.94 J 0.049 J 0.067 J
2.15 J 0.057 J 1.72 J 0.252 0.245 J
0.903 J 0.061 J 0.637 J 0.292 0.109 J
3.35 J 0.09 2.21 J 0.582 0.537 
0.605 J 0.037 J 0.456 J 0.085 J 0.051 J
8.82 J 0.388 26.1 J 3.64 6.18 
0.341 J 0.044 J 4.26 J 2.25 1.28 

1 UJ 0.072 U 1.56 UJ 0.174 U 0.268 U
0.519 J 0.028 J 1.07 J 0.188 0.094 J
1.75 J 0.047 J 3.04 J 0.132 J 0.269 
1.63 J 0.032 J 2.84 J 0.238 0.479 
6.2 J 0.047 J 0.815 J 0.174 U 0.268 U
1 UJ 0.072 U 1.56 UJ 0.174 U 0.268 U

0.943 J 0.052 J 1.7 J 0.099 J 0.16 J
12.2 J 0.438 4.97 J 0.222 0.73 
1.04 J 0.032 J 0.606 J 0.13 J 0.268 U
0.328 J 0.049 J 0.722 J 0.032 J 0.032 J
1.62 J 0.069 J 15.4 J 0.57 2.18 
0.829 J 0.053 J 0.854 J 0.067 J 0.09 J
0.504 J 0.072 U 0.796 J 0.143 J 0.098 J
0.162 J 0.035 J 0.394 J 0.056 J 0.268 U
2.44 J 0.064 J 1.56 UJ 0.174 U 0.268 U
3880 J 144 4000 J 492 612 
81.3 J 2.6 141 J 14.1 22.8 
0.543 J 0.023 J 1.6 J 0.319 0.182 J
1.59 J 0.025 J 1.56 UJ 0.144 J 0.268 U
4.25 J 0.097 18 J 1.48 3.13 
0.319 J 0.072 U 1.56 UJ 0.174 U 0.268 U
10.9 UJ 2.33 U 23 J 4.06 J 3.41 U
966 J 230 1310 J 427 525 
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Table A-25
Analytical Data for Volatile Organic Compounds
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-104
08A-098-G3 08A-104-G2

0 - 0.5 ft 0 - 0.5 ft
DL DL

17.46 18.37
08A-0098-G3AS 08A-0104-G2AS

10/1/2008 9/29/2008
N N

Method Analyte CAS Unit
SW8260B 1,1,1-Trichloroethane 71-55-6 mg/kg 0.0018 U 0.002 UJ
SW8260B 1,1,2,2-Tetrachloroethane 79-34-5 mg/kg 0.0018 UJ 0.002 UJ
SW8260B 1,1,2-Trichloroethane 79-00-5 mg/kg 0.0018 U 0.002 UJ
SW8260B 1,1-Dichloroethane 75-34-3 mg/kg 0.0018 U 0.002 UJ
SW8260B 1,1-Dichloroethene 75-35-4 mg/kg 0.0018 U 0.002 UJ
SW8260B 1,2,3-Trichlorobenzene 87-61-6 mg/kg 0.0018 UJ 0.002 UJ
SW8260B 1,2,4-Trichlorobenzene 120-82-1 mg/kg 0.0018 UJ 0.002 UJ
SW8260B 1,2-Dibromo-3-chloropropane 96-12-8 mg/kg 0.036 UJ 0.039 UJ
SW8260B 1,2-Dibromoethane 106-93-4 mg/kg 0.036 U 0.039 UJ
SW8260B 1,2-Dichlorobenzene 95-50-1 mg/kg 0.00065 J 0.002 UJ
SW8260B 1,2-Dichloroethane 107-06-2 mg/kg 0.0018 U 0.002 UJ
SW8260B 1,2-Dichloropropane 78-87-5 mg/kg 0.0018 U 0.002 UJ
SW8260B 1,3-Dichlorobenzene 541-73-1 mg/kg 0.0018 UJ 0.002 UJ
SW8260B 1,4-Dichlorobenzene 106-46-7 mg/kg 0.0015 J 0.00067 J
SW8260B 2-Butanone 78-93-3 mg/kg  R  R
SW8260B 2-Hexanone 591-78-6 mg/kg 0.036 U 0.039 UJ
SW8260B 4-Methyl-2-pentanone 108-10-1 mg/kg 0.036 U 0.039 UJ
SW8260B Acetone 67-64-1 mg/kg 0.036 U 0.039 UJ
SW8260B Benzene 71-43-2 mg/kg 0.0018 U 0.002 UJ
SW8260B Bromochloromethane 74-97-5 mg/kg 0.0018 U 0.002 UJ
SW8260B Bromodichloromethane 75-27-4 mg/kg 0.0018 U 0.002 UJ
SW8260B Bromoform 75-25-2 mg/kg 0.0018 U 0.002 UJ
SW8260B Bromomethane 74-83-9 mg/kg 0.0044 U 0.0048 UJ
SW8260B Carbon Disulfide 75-15-0 mg/kg 0.00063 J 0.002 UJ
SW8260B Carbon Tetrachloride 56-23-5 mg/kg 0.0018 U 0.002 UJ
SW8260B Chlorobenzene 108-90-7 mg/kg 0.0018 U 0.002 UJ
SW8260B Chloroethane 75-00-3 mg/kg 0.0018 U 0.002 UJ
SW8260B Chloroform 67-66-3 mg/kg 0.0018 U 0.002 UJ
SW8260B Chloromethane 74-87-3 mg/kg 0.0018 UJ 0.002 UJ
SW8260B cis-1,2-Dichloroethylene 156-59-2 mg/kg 0.0018 U 0.002 UJ
SW8260B cis-1,3-Dichloropropene 10061-01-5 mg/kg 0.0018 U 0.002 UJ
SW8260B Cyclohexane 110-82-7 mg/kg 0.0018 U 0.002 UJ
SW8260B Dibromochloromethane 124-48-1 mg/kg 0.0018 U 0.002 UJ
SW8260B Dichlorodifluoromethane 75-71-8 mg/kg 0.0018 U 0.002 UJ
SW8260B Ethylbenzene 100-41-4 mg/kg 0.0018 U 0.002 UJ
SW8260B Isopropylbenzene 98-82-8 mg/kg 0.036 U 0.039 UJ
SW8260B m, p-Xylene XYLMP mg/kg 0.0018 U 0.002 UJ
SW8260B Methyl Acetate 79-20-9 mg/kg 0.0018 U 0.002 UJ
SW8260B Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg 0.00053 J 0.002 UJ
SW8260B Methylcyclohexane 108-87-2 mg/kg 0.0018 U 0.002 UJ
SW8260B Methylene Chloride 75-09-2 mg/kg 0.018 U 0.02 UJ
SW8260B o-Xylene 95-47-6 mg/kg 0.0018 U 0.002 UJ
SW8260B Styrene 100-42-5 mg/kg 0.0018 U 0.002 UJ
SW8260B Tetrachloroethylene 127-18-4 mg/kg 0.00082 J 0.002 UJ
SW8260B Toluene 108-88-3 mg/kg 0.0018 U 0.002 UJ
SW8260B trans-1,2-Dichloroethene 156-60-5 mg/kg 0.0018 U 0.002 UJ
SW8260B trans-1,3-Dichloropropene 10061-02-6 mg/kg 0.0018 U 0.002 UJ
SW8260B Trichloroethene 79-01-6 mg/kg 0.0018 U 0.002 UJ
SW8260B Trichlorofluoromethane 75-69-4 mg/kg 0.0018 U 0.002 UJ
SW8260B Trichlorotrifluoroethane 26523-64-8 mg/kg 0.0018 U 0.002 UJ
SW8260B Vinyl Chloride 75-01-4 mg/kg 0.0018 U 0.002 UJ
Notes:
J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit.

R - Rejected data.

Sample ID
Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code
Stream Mile
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-104 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J
08A-098-C1 08A-104-C1 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J

0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft
DL DL

17.46 18.37 17.65 17.65 17.81 17.94 17.73 17.73
08A-0098-C1AS 08A-0104-C1AS UPRT18A UPRT18A-FD UPRT18D UPRT18F UPRT18J UPRT18J-FD

10/1/2008 9/29/2008 11/26/2012 11/26/2012 11/26/2012 11/26/2012 11/12/2012 11/12/2012
N N N FD N N N FD

Method Analyte CAS Unit
Congeners (a)

E1668A/E1668C PCB-1 2051-60-7 mg/kg 0.000858 0.000283 J 0.00076 J 0.000254 J 0.000941 0.000174 J 0.000232 0.000158 
E1668A/E1668C PCB-10 33146-45-1 mg/kg 0.000281 J 6.99E-05 UJ 0.000203 J 7.12E-05 J 0.000249 3.17E-05 J 3.51E-05 2.44E-05 
E1668A/E1668C PCB-100 39485-83-1 mg/kg 0.00304 0.000144 J 0.000957 0.000611 0.00205 0.000289 0.000366 0.00024 
E1668A/E1668C PCB-101 37680-73-2 mg/kg 0.0185 0.0122 J 0.0446 0.0163 0.0199 0.0023 0.00589 0.00499 
E1668A/E1668C PCB-102 68194-06-9 mg/kg 0.00193 0.00027 J 0.00185 0.00113 0.00108 9.51E-05 0.00038 J 0.000152 J
E1668A/E1668C PCB-103 60145-21-3 mg/kg 0.0013 0.000134 J 0.000458 0.000285 0.000696 8.6E-05 9.95E-05 8.48E-05 
E1668A/E1668C PCB-104 56558-16-8 mg/kg 0.000335 J 4.01E-05 UJ 9.07E-05 7.31E-05 0.000224 6.3E-05 2.48E-05 2.28E-05 
E1668A/E1668C PCB-105 32598-14-4 mg/kg 0.0042 0.00367 J 0.0174 J 0.00607 J 0.00559 J 0.000978 0.00223 0.00191 
E1668A/E1668C PCB-106 70424-69-0 mg/kg 3.1E-05 U 3.09E-05 UJ 3.35E-06 U 1.54E-06 U 7.42E-06 U 3.45E-06 U 6.42E-07 UJ 4.43E-06 J
E1668A/E1668C PCB-107 70424-68-9 mg/kg 0.000996 0.0012 J 0.00298 J 0.0013 J 0.00126 0.000184 0.000385 0.000343 
E1668A/E1668C PCB-108 70362-41-3 mg/kg 0.000479 0.000393 J 0.0018 J 0.000607 J 0.000602 9.07E-05 0.000217 0.000181 
E1668A/E1668C PCB-109 74472-35-8 mg/kg 0.0106 J 0.00715 J 0.0315 0.011 0.0132 0.00155 0.00411 0.00323 
E1668A/E1668C PCB-11 2050-67-1 mg/kg 0.0127 0.00285 J 0.0185 J 0.02 J 0.0206 J 0.00308 0.00404 J 0.0025 
E1668A/E1668C PCB-110 38380-03-9 mg/kg 0.0184 0.0149 J 0.0551 J 0.0206 J 0.0243 J 0.00323 0.0074 J 0.00595 J
E1668A/E1668C PCB-111 39635-32-0 mg/kg 2.97E-05 U 3.76E-05 UJ 3.03E-06 U 1.4E-06 U 7.14E-06 U 3.32E-06 U 4.98E-06 6.37E-06 
E1668A/E1668C PCB-112 74472-36-9 mg/kg 3.22E-05 U 4.09E-05 UJ 3.09E-06 U 1.42E-06 U 7.15E-06 U 3.32E-06 U 5.77E-07 U 3.87E-07 U
E1668A/E1668C PCB-113 68194-10-5 mg/kg 0.0185 0.0122 J 0.0446 0.0163 0.0199 0.0023 0.00589 0.00499 
E1668A/E1668C PCB-114 74472-37-0 mg/kg 0.000273 J 0.000185 J 0.00102 J 0.000377 J 0.000392 5.35E-05 0.00014 0.000117 
E1668A/E1668C PCB-115 74472-38-1 mg/kg 0.0184 0.0149 J 0.000875 J 0.000331 J 7.31E-06 U 5.12E-05 5.79E-07 UJ 8.02E-05 J
E1668A/E1668C PCB-116 18259-05-7 mg/kg 0.00319 0.00195 J 0.00631 0.00243 0.00373 0.00038 0.000734 0.000747 
E1668A/E1668C PCB-117 68194-11-6 mg/kg 0.00319 0.00195 J 0.00124 J 0.000465 J 8.28E-06 U 0.000102 0.000141 0.000164 
E1668A/E1668C PCB-118 31508-00-6 mg/kg 0.0122 0.0127 J 0.04 J 0.015 J 0.0154 J 0.00234 0.00561 J 0.00472 J
E1668A/E1668C PCB-119 56558-17-9 mg/kg 0.0106 J 0.00715 J 0.0315 0.011 0.0132 0.00155 0.00411 0.00323 
E1668A/E1668C PCB-12 2974-92-7 mg/kg 0.00122 0.000117 J 0.00139 0.000859 0.00218 0.000209 0.000284 0.000205 
E1668A/E1668C PCB-120 68194-12-7 mg/kg 3.05E-05 U 0.000101 J 3.01E-06 UJ 8.13E-05 J 9.3E-05 3.3E-06 U 1.99E-05 1.82E-05 
E1668A/E1668C PCB-121 56558-18-0 mg/kg 3.08E-05 U 3.9E-05 UJ 3.1E-06 U 1.43E-06 U 7.18E-06 U 3.34E-06 U 5.17E-06 6.06E-06 
E1668A/E1668C PCB-122 76842-07-4 mg/kg 0.000111 J 9.06E-05 J 0.000594 J 0.000234 J 0.000238 3.61E-05 7.43E-05 6.76E-05 
E1668A/E1668C PCB-123 65510-44-3 mg/kg 0.000163 J 0.000133 J 0.000754 J 0.00026 J 0.000301 3.97E-05 0.00011 7.42E-05 
E1668A/E1668C PCB-124 70424-70-3 mg/kg 0.000479 0.000393 J 0.0018 0.000607 0.000602 9.07E-05 0.000217 0.000181 
E1668A/E1668C PCB-125 74472-39-2 mg/kg 0.0106 J 0.00715 J 0.0315 0.011 0.0132 0.00155 0.00411 0.00323 
E1668A/E1668C PCB-126 57465-28-8 mg/kg 4.84E-05 J 7.15E-05 J 0.00011 J 0.000224 J 0.000102 1.28E-05 1.42E-05 1.89E-05 
E1668A/E1668C PCB-127 39635-33-1 mg/kg 3.07E-05 U 3.05E-05 UJ 3.41E-06 U 1.44E-06 U 8.04E-06 U 3.4E-06 U 5.92E-07 U 4.49E-07 U
E1668A/E1668C PCB-128 38380-07-3 mg/kg 0.00209 0.0025 J 0.00739 J 0.0036 J 0.00226 0.000443 0.00111 0.000892 
E1668A/E1668C PCB-129 55215-18-4 mg/kg 0.0185 0.0156 J 0.0461 J 0.0224 J 0.0174 J 0.00378 0.00638 0.00586 
E1668A/E1668C PCB-13 2974-90-5 mg/kg 0.00122 0.000117 J 0.00139 0.000859 0.00218 0.000209 0.000284 0.000205 
E1668A/E1668C PCB-130 52663-66-8 mg/kg 0.000887 0.000876 J 0.00304 J 0.00147 J 0.00107 0.000209 0.000392 0.000369 
E1668A/E1668C PCB-131 61798-70-7 mg/kg 0.000217 J 9.92E-05 J 0.000691 J 0.000269 J 0.000208 3.62E-05 8.83E-05 7.19E-05 
E1668A/E1668C PCB-132 38380-05-1 mg/kg 0.0056 0.00555 J 0.0153 J 0.0067 J 0.00572 J 0.000986 0.00204 0.00184 
E1668A/E1668C PCB-133 35694-04-3 mg/kg 0.000344 J 0.000193 J 0.000614 0.000374 0.00037 5.77E-05 0.000107 0.000112 
E1668A/E1668C PCB-134 52704-70-8 mg/kg 0.00117 0.000705 J 0.00299 J 0.00127 J 0.00109 0.000186 0.000306 0.000307 
E1668A/E1668C PCB-135 52744-13-5 mg/kg 0.00744 0.00523 J 0.0124 J 0.00543 J 0.00615 0.000995 0.00198 0.0018 
E1668A/E1668C PCB-136 38411-22-2 mg/kg 0.00249 0.0018 J 0.0058 J 0.00249 J 0.00271 0.00054 0.000763 0.00068 
E1668A/E1668C PCB-137 35694-06-5 mg/kg 0.00068 J 0.00065 J 0.00275 J 0.00116 J 0.000681 0.000134 1.78E-07 UJ 0.000244 J

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-104 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J
08A-098-C1 08A-104-C1 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J

0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft
DL DL

17.46 18.37 17.65 17.65 17.81 17.94 17.73 17.73
08A-0098-C1AS 08A-0104-C1AS UPRT18A UPRT18A-FD UPRT18D UPRT18F UPRT18J UPRT18J-FD

10/1/2008 9/29/2008 11/26/2012 11/26/2012 11/26/2012 11/26/2012 11/12/2012 11/12/2012
N N N FD N N N FD

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

E1668A/E1668C PCB-138 35065-28-2 mg/kg 0.0185 0.0156 J 0.0461 0.0224 0.0174 0.00378 0.00638 0.00586 
E1668A/E1668C PCB-139 56030-56-9 mg/kg 0.000276 J 0.000246 J 0.000875 J 0.000375 J 0.000322 4.64E-05 0.000106 0.000111 
E1668A/E1668C PCB-14 34883-41-5 mg/kg 3.95E-05 U 5.47E-05 UJ 6.13E-06 U 2.13E-06 U 2.12E-06 U 2.44E-06 U 1.18E-06 5.81E-07 U
E1668A/E1668C PCB-140 59291-64-4 mg/kg 0.000276 J 0.000246 J 0.000875 0.000375 0.000322 4.64E-05 0.000106 0.000111 
E1668A/E1668C PCB-141 52712-04-6 mg/kg 0.00403 0.0028 J 0.00771 J 0.00351 J 0.00315 0.000666 0.00106 0.000989 
E1668A/E1668C PCB-142 41411-61-4 mg/kg 7.2E-05 U 6.7E-05 UJ 1.87E-06 UJ 6.05E-06 J 9.64E-07 U 4.14E-07 U 2.07E-07 U 4.19E-07 U
E1668A/E1668C PCB-143 68194-15-0 mg/kg 0.00117 0.000705 J 0.000129 J 3.79E-05 J 6.08E-05 7.76E-06 1.95E-07 UJ 1.74E-05 J
E1668A/E1668C PCB-144 68194-14-9 mg/kg 0.000844 0.000462 J 0.00188 J 0.000756 J 0.000746 0.000126 0.000268 0.000235 
E1668A/E1668C PCB-145 74472-40-5 mg/kg 4.35E-05 U 4.76E-05 UJ 2.11E-05 J 8.42E-06 J 6.91E-07 U 5.13E-07 U 2.16E-06 1.92E-06 
E1668A/E1668C PCB-146 51908-16-8 mg/kg 0.00259 0.00225 J 0.0063 J 0.00329 J 0.00307 0.00051 0.000957 0.000907 
E1668A/E1668C PCB-147 68194-13-8 mg/kg 0.018 0.0124 J 0.0328 J 0.0146 J 0.0149 J 0.00246 0.00481 0.00444 
E1668A/E1668C PCB-148 74472-41-6 mg/kg 6.09E-05 U 6.65E-05 UJ 7.18E-05 6.91E-05 0.000114 1.3E-05 2.03E-05 2.63E-05 
E1668A/E1668C PCB-149 38380-04-0 mg/kg 0.018 0.0124 J 0.0328 0.0146 0.0149 0.00246 0.00481 0.00444 
E1668A/E1668C PCB-15 2050-68-2 mg/kg 0.00687 0.000554 J 0.00649 J 0.004 J 0.0102 J 0.00168 0.00212 0.00185 
E1668A/E1668C PCB-150 68194-08-1 mg/kg 0.00018 J 4.64E-05 UJ 0.000115 8.03E-05 0.00014 2.63E-05 2.24E-05 2.7E-05 
E1668A/E1668C PCB-151 52663-63-5 mg/kg 0.00744 0.00523 J 0.0124 0.00543 0.00615 0.000995 0.00198 0.0018 
E1668A/E1668C PCB-152 68194-09-2 mg/kg 0.000171 J 4.73E-05 UJ 6.19E-05 J 3.28E-05 J 8.91E-05 2.42E-05 1.49E-05 1.58E-05 
E1668A/E1668C PCB-153 35065-27-1 mg/kg 0.0174 0.0136 J 0.032 J 0.0159 J 0.0142 J 0.00282 0.0047 0.00436 
E1668A/E1668C PCB-154 60145-22-4 mg/kg 0.000395 J 0.000114 J 0.000674 0.000412 0.000427 5.23E-05 9.86E-05 0.00012 
E1668A/E1668C PCB-155 33979-03-2 mg/kg 4.13E-05 U 4.51E-05 UJ 3.01E-05 1.91E-05 2.79E-05 5.73E-06 4.3E-06 5.64E-06 
E1668A/E1668C PCB-156 38380-08-4 mg/kg 0.00144 0.00163 J 0.0062 J 0.00323 J 0.00185 0.000357 0.000862 0.000776 
E1668A/E1668C PCB-157 69782-90-7 mg/kg 0.00144 0.00163 J 0.0062 0.00323 0.00185 0.000357 0.000862 0.000776 
E1668A/E1668C PCB-158 74472-42-7 mg/kg 0.00175 0.00155 J 0.00474 J 0.00222 J 0.00158 0.000357 0.000616 0.000567 
E1668A/E1668C PCB-159 39635-35-3 mg/kg 0.000187 J 0.000125 J 6.65E-06 U 5.63E-06 U 3.89E-06 U 1.38E-06 U 1.24E-06 U 1.46E-06 U
E1668A/E1668C PCB-16 38444-78-9 mg/kg 0.00843 0.000331 J 0.00816 J 0.00414 J 0.0143 J 0.00093 0.00197 0.00134 
E1668A/E1668C PCB-160 41411-62-5 mg/kg 0.0185 0.0156 J 1.31E-06 U 9.81E-07 U 7.2E-07 U 2.62E-06 1.55E-07 U 3.03E-07 U
E1668A/E1668C PCB-161 74472-43-8 mg/kg 4.76E-05 U 4.44E-05 UJ 1.23E-06 U 9.22E-07 U 6.49E-07 U 2.79E-07 U 1.47E-07 U 2.93E-07 U
E1668A/E1668C PCB-162 39635-34-2 mg/kg 4.73E-05 U 4.4E-05 UJ 0.000113 J 6.37E-05 J 3.69E-06 U 1.31E-06 U 9.93E-06 1.35E-05 
E1668A/E1668C PCB-163 74472-44-9 mg/kg 0.0185 0.0156 J 0.0461 0.0224 0.0174 0.00378 0.00638 0.00586 
E1668A/E1668C PCB-164 74472-45-0 mg/kg 0.00127 0.00107 J 0.00294 J 0.00154 J 0.00115 0.00025 0.000664 J 0.000385 J
E1668A/E1668C PCB-165 74472-46-1 mg/kg 5.24E-05 U 4.88E-05 UJ 2.15E-05 2E-05 3.76E-05 6.55E-06 1.59E-07 U 3.22E-07 U
E1668A/E1668C PCB-166 41411-63-6 mg/kg 0.00209 0.0025 J 0.00739 0.0036 0.00226 0.000443 0.00111 0.000892 
E1668A/E1668C PCB-167 52663-72-6 mg/kg 0.000469 0.000476 J 0.00185 J 0.000947 J 0.000605 0.000123 0.000273 0.000237 
E1668A/E1668C PCB-168 59291-65-5 mg/kg 0.0174 0.0136 J 0.032 0.0159 0.0142 0.00282 0.0047 0.00436 
E1668A/E1668C PCB-169 32774-16-6 mg/kg 0.000123 J 0.000323 J 9.7E-06 UJ 6.83E-06 UJ 5.03E-06 U 1.78E-06 U 1.86E-06 U 1.98E-06 U
E1668A/E1668C PCB-17 37680-66-3 mg/kg 0.0132 0.000584 J 0.00961 J 0.0054 J 0.0165 J 0.00136 0.00224 0.00159 
E1668A/E1668C PCB-170 35065-30-6 mg/kg 0.00591 0.00341 J 0.008 J 0.00525 J 0.00416 J 0.000957 0.00157 0.00138 
E1668A/E1668C PCB-171 52663-71-5 mg/kg 0.00171 0.00109 J 0.0026 J 0.00141 J 0.00133 0.000288 0.000499 0.000411 
E1668A/E1668C PCB-172 52663-74-8 mg/kg 0.000926 0.000754 J 0.00141 J 0.000783 J 0.000768 0.000172 0.000272 0.000235 
E1668A/E1668C PCB-173 68194-16-1 mg/kg 0.00171 0.00109 J 0.0026 0.00141 0.00133 0.000288 0.000499 0.000411 
E1668A/E1668C PCB-174 38411-25-5 mg/kg 0.00643 0.00498 J 0.00991 J 0.00491 J 0.00544 J 0.00114 0.00191 0.00153 
E1668A/E1668C PCB-175 40186-70-7 mg/kg 0.000252 J 0.000202 J 0.000366 J 0.000181 J 0.000191 3.89E-05 7.19E-05 5.91E-05 
E1668A/E1668C PCB-176 52663-65-7 mg/kg 0.000847 0.000554 J 0.00107 J 0.000534 J 0.000608 0.000131 0.000183 0.000157 
E1668A/E1668C PCB-177 52663-70-4 mg/kg 0.00338 0.0024 J 0.00498 J 0.00263 J 0.00284 0.000607 0.001 0.000842 
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-104 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J
08A-098-C1 08A-104-C1 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J

0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft
DL DL

17.46 18.37 17.65 17.65 17.81 17.94 17.73 17.73
08A-0098-C1AS 08A-0104-C1AS UPRT18A UPRT18A-FD UPRT18D UPRT18F UPRT18J UPRT18J-FD

10/1/2008 9/29/2008 11/26/2012 11/26/2012 11/26/2012 11/26/2012 11/12/2012 11/12/2012
N N N FD N N N FD

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

E1668A/E1668C PCB-178 52663-67-9 mg/kg 0.00144 0.00128 J 0.00178 J 0.00097 J 0.00117 0.00028 0.000332 0.000303 
E1668A/E1668C PCB-179 52663-64-6 mg/kg 0.00326 0.00254 J 0.00407 J 0.00188 J 0.00241 0.000494 0.000696 0.00059 
E1668A/E1668C PCB-18 37680-65-2 mg/kg 0.0224 0.00119 J 0.0174 J 0.00908 J 0.0303 J 0.00208 0.00428 0.00299 
E1668A/E1668C PCB-180 35065-29-3 mg/kg 0.013 0.0103 J 0.0194 J 0.0103 J 0.0107 J 0.00243 0.00367 0.00326 J
E1668A/E1668C PCB-181 74472-47-2 mg/kg 4.94E-05 U 5.43E-05 UJ 0.000107 J 5.35E-05 J 3.62E-05 9.24E-06 1.44E-05 1.35E-05 
E1668A/E1668C PCB-182 60145-23-5 mg/kg 4.81E-05 U 5.28E-05 UJ 6.3E-05 J 3.53E-05 J 3.88E-05 8.31E-06 1.27E-05 1.13E-05 
E1668A/E1668C PCB-183 52663-69-1 mg/kg 0.00464 0.00385 J 0.00446 J 0.00213 J 0.00315 0.000569 0.000887 0.000759 
E1668A/E1668C PCB-184 74472-48-3 mg/kg 4.08E-05 U 4.49E-05 UJ 1.39E-05 9.43E-06 7.75E-06 2.81E-06 3.64E-06 3.86E-06 
E1668A/E1668C PCB-185 52712-05-7 mg/kg 0.00464 0.00385 J 0.00108 J 0.000562 J 3.58E-06 U 7.97E-05 0.000203 J 0.000114 J
E1668A/E1668C PCB-186 74472-49-4 mg/kg 3.96E-05 U 4.36E-05 UJ 1.58E-06 U 1.04E-06 U 7.57E-07 U 3.98E-07 U 1.32E-07 U 2.94E-07 U
E1668A/E1668C PCB-187 52663-68-0 mg/kg 0.00796 0.00808 J 0.0113 J 0.0054 J 0.00631 J 0.00127 0.00225 0.00185 
E1668A/E1668C PCB-188 74487-85-7 mg/kg 3.31E-05 U 3.87E-05 UJ 2.59E-05 1.98E-05 3.53E-05 5.56E-06 6.51E-06 7.05E-06 
E1668A/E1668C PCB-189 39635-31-9 mg/kg 0.000164 J 9.5E-05 J 0.000294 0.000203 0.000149 3.95E-05 6.1E-05 5.59E-05 
E1668A/E1668C PCB-19 38444-73-4 mg/kg 0.00381 0.000139 J 0.0022 J 0.00112 J 0.00362 0.000386 0.000503 0.000354 
E1668A/E1668C PCB-190 41411-64-7 mg/kg 0.00105 0.000716 J 0.00147 0.00093 0.000798 0.000191 0.000282 0.000269 
E1668A/E1668C PCB-191 74472-50-7 mg/kg 0.000209 J 9.39E-05 J 0.000322 J 0.000184 J 0.000168 4.05E-05 5.84E-05 5.34E-05 
E1668A/E1668C PCB-192 74472-51-8 mg/kg 4.21E-05 U 4.62E-05 UJ 5.65E-06 U 4.24E-06 U 3.39E-06 U 1.08E-06 U 7.83E-07 U 1.58E-06 U
E1668A/E1668C PCB-193 69782-91-8 mg/kg 0.013 0.0103 J 0.0194 0.0103 0.0107 0.00243 0.00367 0.00326 
E1668A/E1668C PCB-194 35694-08-7 mg/kg 0.00306 0.00443 J 0.00538 J 0.00287 J 0.00291 0.000737 0.00117 0.00093 
E1668A/E1668C PCB-195 52663-78-2 mg/kg 0.00122 J 0.00106 J 0.00198 J 0.00105 J 0.00112 0.000272 0.000479 0.000344 
E1668A/E1668C PCB-196 42740-50-1 mg/kg 0.00146 0.00326 J 0.00251 J 0.00136 J 0.0016 0.000415 0.00045 0.000465 
E1668A/E1668C PCB-197 33091-17-7 mg/kg 8.21E-05 J 0.000227 J 1.77E-06 UJ 9.4E-05 J 0.000136 4.77E-07 U 3.37E-05 2.92E-05 
E1668A/E1668C PCB-198 68194-17-2 mg/kg 0.00391 0.0167 J 0.00653 J 0.00334 J 0.00415 0.00108 0.00119 0.00137 
E1668A/E1668C PCB-199 52663-75-9 mg/kg 0.00391 0.0167 J 0.00653 0.00334 0.00415 0.00108 0.00119 0.00137 
E1668A/E1668C PCB-2 2051-61-8 mg/kg 0.000357 J 0.000279 J 0.000812 0.000821 0.000821 9.93E-05 J 0.000111 8.03E-05 
E1668A/E1668C PCB-20 38444-84-7 mg/kg 0.0388 0.00217 J 0.0273 J 0.0162 J 0.0431 J 0.00297 0.00736 J 0.00593 
E1668A/E1668C PCB-200 52663-73-7 mg/kg 0.000323 J 0.000583 J 0.000788 J 0.000302 J 0.000356 0.00011 0.000124 0.000113 
E1668A/E1668C PCB-201 40186-71-8 mg/kg 0.000451 0.00139 J 0.000724 J 0.000353 J 0.000447 0.0001 0.000141 0.000129 
E1668A/E1668C PCB-202 2136-99-4 mg/kg 0.00111 J 0.009 J 0.0013 J 0.000668 J 0.000929 0.000239 0.00031 0.000354 
E1668A/E1668C PCB-203 52663-76-0 mg/kg 0.0022 0.00833 J 0.00368 J 0.0019 J 0.00235 0.000641 0.000676 0.000778 
E1668A/E1668C PCB-204 74472-52-9 mg/kg 4.85E-05 U 4.88E-05 UJ 1.73E-06 U 1.8E-06 U 1.01E-06 U 4.83E-07 U 2.51E-07 U 1.3E-06 
E1668A/E1668C PCB-205 74472-53-0 mg/kg 0.000158 J 0.000247 J 0.000218 J 0.000126 J 0.000134 3.76E-05 5.2E-05 4.62E-05 
E1668A/E1668C PCB-206 40186-72-9 mg/kg 0.0019 0.0344 J 0.00264 0.00166 0.00192 0.000566 0.000939 0.00103 
E1668A/E1668C PCB-207 52663-79-3 mg/kg 0.000129 J 0.00262 J 0.000318 J 0.000184 J 0.000204 5.79E-05 8.23E-05 9.01E-05 
E1668A/E1668C PCB-208 52663-77-1 mg/kg 0.000815 0.0169 J 0.00101 0.000704 0.000844 0.000256 0.000383 0.000424 
E1668A/E1668C PCB-21 55702-46-0 mg/kg 0.0107 0.000526 J 0.00918 J 0.00435 J 0.0129 J 0.000667 0.00258 0.00188 
E1668A/E1668C PCB-22 38444-85-8 mg/kg 0.00881 0.000575 J 0.00832 J 0.00459 J 0.0123 J 0.000721 0.00221 0.0017 
E1668A/E1668C PCB-23 55720-44-0 mg/kg 2.51E-05 U 2.21E-05 UJ 2.06E-05 7.95E-06 1.39E-05 3.05E-06 U 4.59E-06 3.1E-06 
E1668A/E1668C PCB-24 55702-45-9 mg/kg 0.000374 J 4.36E-05 UJ 0.000229 0.000163 1.08E-06 U 4.3E-05 7.22E-05 6.21E-05 
E1668A/E1668C PCB-25 55712-37-3 mg/kg 0.00766 0.000207 J 0.00509 J 0.00314 0.00906 J 0.000408 0.000875 0.00064 
E1668A/E1668C PCB-26 38444-81-4 mg/kg 0.00828 0.000341 J 0.00541 J 0.00314 J 0.01 J 0.000448 0.00131 0.000973 
E1668A/E1668C PCB-27 38444-76-7 mg/kg 0.00178 0.000106 J 0.00145 J 0.000845 J 0.00234 0.00027 0.000349 0.000265 
E1668A/E1668C PCB-28 7012-37-5 mg/kg 0.0388 0.00217 J 0.0273 0.0162 0.0431 0.00297 0.00736 0.00593 
E1668A/E1668C PCB-29 15862-07-4 mg/kg 0.00828 0.000341 J 0.00541 0.00314 0.01 0.000448 0.00131 0.000973 
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-104 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J
08A-098-C1 08A-104-C1 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J

0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft
DL DL

17.46 18.37 17.65 17.65 17.81 17.94 17.73 17.73
08A-0098-C1AS 08A-0104-C1AS UPRT18A UPRT18A-FD UPRT18D UPRT18F UPRT18J UPRT18J-FD

10/1/2008 9/29/2008 11/26/2012 11/26/2012 11/26/2012 11/26/2012 11/12/2012 11/12/2012
N N N FD N N N FD

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

E1668A/E1668C PCB-3 2051-62-9 mg/kg 0.000485 0.000214 J 0.000555 0.000352 0.000869 0.000237 J 0.000303 0.000196 
E1668A/E1668C PCB-30 35693-92-6 mg/kg 0.0224 0.00119 J 0.0174 0.00908 0.0303 0.00208 0.00428 0.00299 
E1668A/E1668C PCB-31 16606-02-3 mg/kg 0.0283 0.00151 J 0.0209 J 0.0116 J 0.032 J 0.0018 0.00539 J 0.0042 J
E1668A/E1668C PCB-32 38444-77-8 mg/kg 0.014 0.000237 J 0.00745 J 0.00412 J 0.0145 J 0.00158 0.00199 0.00133 
E1668A/E1668C PCB-33 38444-86-9 mg/kg 0.0107 0.000526 J 0.00918 0.00435 0.0129 0.000667 0.00258 0.00188 
E1668A/E1668C PCB-34 37680-68-5 mg/kg 0.000195 J 2.17E-05 UJ 0.000168 J 9.63E-05 J 0.000267 8.49E-06 3.5E-05 2.53E-05 
E1668A/E1668C PCB-35 37680-69-6 mg/kg 0.00104 0.000607 J 0.00244 J 0.00145 J 0.00316 0.000491 0.000324 0.000239 
E1668A/E1668C PCB-36 38444-87-0 mg/kg 2.46E-05 U 2.16E-05 UJ 1.13E-05 U 1.44E-05 4.5E-05 2.98E-06 U 4.61E-07 UJ 3.02E-06 Z
E1668A/E1668C PCB-37 38444-90-5 mg/kg 0.00711 0.000667 J 0.00815 J 0.00498 J 0.0113 J 0.00135 0.00272 0.00222 
E1668A/E1668C PCB-38 53555-66-1 mg/kg 2.59E-05 U 2.28E-05 UJ 1.19E-05 U 5.88E-06 U 1.81E-05 3.15E-06 U 4.84E-07 U 2.14E-06 U
E1668A/E1668C PCB-39 38444-88-1 mg/kg 0.000144 J 2.02E-05 UJ 0.000147 9.31E-05 0.000202 1.22E-05 3.37E-05 J 1.83E-05 J
E1668A/E1668C PCB-4 13029-08-8 mg/kg 0.00537 0.000231 J 0.00378 J 0.00116 J 0.00478 J 0.000526 J 0.000669 J 0.000472 J
E1668A/E1668C PCB-40 38444-93-8 mg/kg 0.021 0.00146 J 0.0127 J 0.0073 J 0.0159 J 0.000948 0.0036 J 0.00198 J
E1668A/E1668C PCB-41 52663-59-9 mg/kg 0.021 0.00146 J 0.0014 J 0.000713 J 0.00192 9.35E-05 0.000371 0.000291 
E1668A/E1668C PCB-42 36559-22-5 mg/kg 0.0084 0.000712 J 0.00724 J 0.00422 J 0.00944 J 0.000479 0.00214 J 0.00119 J
E1668A/E1668C PCB-43 70362-46-8 mg/kg 0.000656 J 6.19E-05 J 0.00086 J 0.000507 J 0.000916 4.62E-05 0.000333 J 0.000134 J
E1668A/E1668C PCB-44 41464-39-5 mg/kg 0.051 0.00316 J 0.0301 J 0.0157 J 0.0395 J 0.00298 0.00833 J 0.00495 J
E1668A/E1668C PCB-45 70362-45-7 mg/kg 0.0213 0.000673 J 0.00311 J 0.00172 J 0.00412 J 0.000187 0.000985 J 0.000586 J
E1668A/E1668C PCB-46 41464-47-5 mg/kg 0.0046 0.000166 J 0.00193 J 0.00111 J 0.00303 0.000149 0.000603 J 0.000294 J
E1668A/E1668C PCB-47 2437-79-8 mg/kg 0.051 0.00316 J 0.0301 0.0157 0.0395 0.00298 0.00833 0.00495 
E1668A/E1668C PCB-48 70362-47-9 mg/kg 0.00349 0.000371 J 0.0047 J 0.00261 J 0.00558 J 0.000222 0.0014 J 0.000766 J
E1668A/E1668C PCB-49 41464-40-8 mg/kg 0.0405 0.00209 J 0.0185 J 0.0101 J 0.0252 J 0.00148 0.0051 J 0.00287 J
E1668A/E1668C PCB-5 16605-91-7 mg/kg 9.95E-05 J 6.69E-05 UJ 0.000152 J 3.99E-05 J 0.000145 1.47E-05 3.25E-05 J 1.79E-05 J
E1668A/E1668C PCB-50 62796-65-0 mg/kg 0.0181 0.000469 J 0.00473 J 0.00275 J 0.00819 J 0.000549 0.00149 J 0.000787 J
E1668A/E1668C PCB-51 68194-04-7 mg/kg 0.0213 0.000673 J 0.00282 0.002 0.00763 J 0.000801 0.00111 0.000695 
E1668A/E1668C PCB-52 35693-99-3 mg/kg 0.0417 0.00405 J 0.0417 J 0.0158 J 0.0321 J 0.00186 0.00808 J 0.00506 J
E1668A/E1668C PCB-53 41464-41-9 mg/kg 0.0181 0.000469 J 0.00473 0.00275 0.00819 0.000549 0.00149 0.000787 
E1668A/E1668C PCB-54 15968-05-5 mg/kg 0.00207 8.66E-05 UJ 0.000305 0.000246 0.00104 0.00023 9.19E-05 8.17E-05 
E1668A/E1668C PCB-55 74338-24-2 mg/kg 0.000238 J 2.88E-05 UJ 0.000485 J 0.000205 J 0.000399 3.75E-05 0.000316 J 5.93E-05 J
E1668A/E1668C PCB-56 41464-43-1 mg/kg 0.00602 0.000963 J 0.00943 J 0.00517 J 0.0107 J 0.000691 0.00239 0.00179 
E1668A/E1668C PCB-57 70424-67-8 mg/kg 0.000105 J 2.74E-05 UJ 0.000102 8.22E-05 0.000187 6.77E-06 2.06E-05 1.66E-05 
E1668A/E1668C PCB-58 41464-49-7 mg/kg 0.000109 J 2.73E-05 UJ 7.71E-05 5.89E-05 0.000129 6.47E-06 3.56E-05 J 1.26E-05 J
E1668A/E1668C PCB-59 74472-33-6 mg/kg 0.00288 0.000249 J 0.00208 J 0.00124 J 0.00293 0.000194 0.000679 J 0.000395 J
E1668A/E1668C PCB-6 25569-80-6 mg/kg 0.00272 0.000198 J 0.00271 J 0.00117 J 0.00491 J 0.000212 0.000487 0.000334 
E1668A/E1668C PCB-60 33025-41-1 mg/kg 0.00235 0.000376 J 0.00335 J 0.00149 J 0.00257 0.000263 0.000885 0.000581 
E1668A/E1668C PCB-61 33284-53-6 mg/kg 0.0275 0.0053 J 0.0423 J 0.0189 J 0.0368 J 0.00239 0.00861 0.00639 
E1668A/E1668C PCB-62 54230-22-7 mg/kg 0.00288 0.000249 J 0.00208 0.00124 0.00293 0.000194 0.000679 0.000395 
E1668A/E1668C PCB-63 74472-34-7 mg/kg 0.000997 8.39E-05 J 0.000825 J 0.000458 J 0.000982 6.84E-05 0.00021 0.000144 
E1668A/E1668C PCB-64 52663-58-8 mg/kg 0.00739 0.00115 J 0.0101 J 0.00529 J 0.0104 J 0.000638 0.0028 J 0.00161 J
E1668A/E1668C PCB-65 33284-54-7 mg/kg 0.051 0.00316 J 0.0301 0.0157 0.0395 0.00298 0.00833 0.00495 
E1668A/E1668C PCB-66 32598-10-0 mg/kg 0.0174 0.00333 J 0.0195 J 0.0109 J 0.0223 J 0.00172 0.00545 J 0.00393 J
E1668A/E1668C PCB-67 73575-53-8 mg/kg 0.000669 8.76E-05 J 0.00157 0.000956 0.00143 7.86E-05 0.000235 0.000169 
E1668A/E1668C PCB-68 73575-52-7 mg/kg 0.000544 5.08E-05 J 0.000188 0.000134 0.00046 4.01E-05 6.72E-05 4.3E-05 
E1668A/E1668C PCB-69 60233-24-1 mg/kg 0.0405 0.00209 J 0.0185 0.0101 0.0252 0.00148 0.0051 0.00287 
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-104 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J
08A-098-C1 08A-104-C1 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J

0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft
DL DL

17.46 18.37 17.65 17.65 17.81 17.94 17.73 17.73
08A-0098-C1AS 08A-0104-C1AS UPRT18A UPRT18A-FD UPRT18D UPRT18F UPRT18J UPRT18J-FD

10/1/2008 9/29/2008 11/26/2012 11/26/2012 11/26/2012 11/26/2012 11/12/2012 11/12/2012
N N N FD N N N FD

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

E1668A/E1668C PCB-7 33284-50-3 mg/kg 0.000349 J 6.47E-05 UJ 0.000314 J 0.000106 J 0.000389 2.73E-05 8.16E-05 J 4.63E-05 J
E1668A/E1668C PCB-70 32598-11-1 mg/kg 0.0275 0.0053 J 0.0423 0.0189 0.0368 0.00239 0.00861 0.00639 
E1668A/E1668C PCB-71 41464-46-4 mg/kg 0.021 0.00146 J 0.0127 0.0073 0.0159 0.000948 0.0036 0.00198 
E1668A/E1668C PCB-72 41464-42-0 mg/kg 0.000471 7.87E-05 J 0.000266 0.000185 0.000468 2.83E-05 6.9E-05 4.23E-05 
E1668A/E1668C PCB-73 74338-23-1 mg/kg 0.000656 J 6.19E-05 J 0.000143 J 7.22E-05 J 0.000377 4.33E-05 2.04E-07 UJ 3.08E-05 J
E1668A/E1668C PCB-74 32690-93-0 mg/kg 0.0275 0.0053 J 0.0423 0.0189 0.0368 0.00239 0.00861 0.00639 
E1668A/E1668C PCB-75 32598-12-2 mg/kg 0.00288 0.000249 J 0.00208 0.00124 0.00293 0.000194 0.000679 0.000395 
E1668A/E1668C PCB-76 70362-48-0 mg/kg 0.0275 0.0053 J 0.0423 0.0189 0.0368 0.00239 0.00861 0.00639 
E1668A/E1668C PCB-77 32598-13-3 mg/kg 0.00161 0.00129 J 0.00415 J 0.00269 0.0109 J 0.000528 0.00101 0.000759 
E1668A/E1668C PCB-78 70362-49-1 mg/kg 3.16E-05 U 2.84E-05 UJ 1.52E-05 U 8.42E-06 U 1.37E-05 2.3E-06 U 2.1E-06 U 2.66E-06 U
E1668A/E1668C PCB-79 41464-48-6 mg/kg 0.000132 J 5.77E-05 J 0.000245 J 8.41E-05 J 0.00018 1.46E-05 3.34E-05 2.54E-05 
E1668A/E1668C PCB-8 34883-43-7 mg/kg 0.00868 0.000396 J 0.00801 J 0.00273 J 0.0104 J 0.000693 0.00178 0.0013 
E1668A/E1668C PCB-80 33284-52-5 mg/kg 2.7E-05 U 2.43E-05 UJ 1.24E-05 U 6.87E-06 U 6.3E-06 U 1.87E-06 U 1.71E-06 U 2.16E-06 U
E1668A/E1668C PCB-81 70362-50-4 mg/kg 3.02E-05 U 2.81E-05 UJ 7.19E-05 J 3.69E-05 J 7.58E-05 8.51E-06 2.2E-05 1.61E-05 
E1668A/E1668C PCB-82 52663-62-4 mg/kg 0.00184 0.00109 J 0.00571 J 0.00211 J 0.00264 0.000327 0.000822 0.000633 
E1668A/E1668C PCB-83 60145-20-2 mg/kg 0.0118 0.00886 J 0.00265 J 0.00103 J 0.00124 0.000151 0.00027 0.000267 
E1668A/E1668C PCB-84 52663-60-2 mg/kg 0.00491 0.00252 J 0.0129 J 0.00447 J 0.00617 J 0.00057 0.00182 0.00133 
E1668A/E1668C PCB-85 65510-45-4 mg/kg 0.00319 0.00195 J 0.00631 J 0.00243 J 0.00373 0.00038 0.000734 0.000747 
E1668A/E1668C PCB-86 55312-69-1 mg/kg 0.0106 J 0.00715 J 0.0315 J 0.011 J 0.0132 0.00155 0.00411 0.00323 
E1668A/E1668C PCB-87 38380-02-8 mg/kg 0.0106 J 0.00715 J 0.0315 0.011 0.0132 0.00155 0.00411 0.00323 
E1668A/E1668C PCB-88 55215-17-3 mg/kg 0.00572 0.0014 J 5.59E-06 U 2.57E-06 U 1.22E-05 U 5.65E-06 U 9.01E-07 U 6.15E-07 U
E1668A/E1668C PCB-89 73575-57-2 mg/kg 4.74E-05 U 6.01E-05 UJ 0.000468 J 0.000197 J 0.000344 5.12E-06 U 8.87E-05 6.11E-05 
E1668A/E1668C PCB-9 34883-39-1 mg/kg 0.000485 J 6.5E-05 UJ 0.000556 J 0.000157 J 0.000642 4.25E-05 0.000123 J 7.12E-05 J
E1668A/E1668C PCB-90 68194-07-0 mg/kg 0.0185 0.0122 J 0.0446 J 0.0163 J 0.0199 J 0.0023 0.00589 0.00499 
E1668A/E1668C PCB-91 68194-05-8 mg/kg 0.00572 0.0014 J 0.00554 J 0.00241 J 0.00449 J 0.000423 0.000833 0.000836 
E1668A/E1668C PCB-92 52663-61-3 mg/kg 0.00403 0.00233 J 0.00859 J 0.00338 J 0.00413 J 0.000445 0.00113 0.000952 
E1668A/E1668C PCB-93 73575-56-1 mg/kg 0.00304 0.000144 J 0.000957 0.000611 0.00205 0.000289 0.000366 0.00024 
E1668A/E1668C PCB-94 73575-55-0 mg/kg 0.00113 6.01E-05 UJ 0.000343 J 0.000199 J 0.000634 7.27E-05 0.000105 7.01E-05 
E1668A/E1668C PCB-95 38379-99-6 mg/kg 0.0149 0.00785 J 0.0354 J 0.0118 J 0.0156 J 0.0015 0.00446 J 0.00369 J
E1668A/E1668C PCB-96 73575-54-9 mg/kg 0.000741 4.49E-05 UJ 0.000612 J 0.000349 J 0.000682 9.92E-05 8.81E-05 6.9E-05 
E1668A/E1668C PCB-97 41464-51-1 mg/kg 0.0106 J 0.00715 J 0.0315 0.011 0.0132 0.00155 0.00411 0.00323 
E1668A/E1668C PCB-98 60233-25-2 mg/kg 0.00193 0.00027 J 0.00012 J 5.84E-05 J 0.000186 1.26E-05 7.54E-07 UJ 2.12E-05 J
E1668A/E1668C PCB-99 38380-01-7 mg/kg 0.0118 0.00886 J 0.0219 J 0.00924 J 0.0104 J 0.00111 0.00293 0.00247 
E1668A/E1668C Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg 0.00135 0.0535 J 0.00289 0.00172 0.00189 0.000477 0.00094 0.000902 
E1668A/E1668C PCB, TOTAL (b) PCB mg/kg 0.775 0.383 1 0.479 0.804 0.0849 0.19 0.147 
E1668A/E1668C PCB, TOTAL (Non DLC) (b) PCB-NonDLC mg/kg 0.755 0.363 0.931 0.45 0.769 0.0804 0.18 0.138 
E1668A/E1668C PCB TEQ HH (c) PCBTEQ-HH mg/kg 9.26E-06 1.75E-05 1.35E-05 2.35E-05 1.2E-05 1.45E-06 1.81E-06 2.21E-06 
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-104 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J
08A-098-C1 08A-104-C1 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J UPRT18J

0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft
DL DL

17.46 18.37 17.65 17.65 17.81 17.94 17.73 17.73
08A-0098-C1AS 08A-0104-C1AS UPRT18A UPRT18A-FD UPRT18D UPRT18F UPRT18J UPRT18J-FD

10/1/2008 9/29/2008 11/26/2012 11/26/2012 11/26/2012 11/26/2012 11/12/2012 11/12/2012
N N N FD N N N FD

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

Homologs
E1668A/E1668C Monochlorobiphenyl 27323-18-8 mg/kg 0.0017 0.000776 0.00213 J 0.00143 J 0.00263 0.00051 J 0.000647 0.000435 
E1668A/E1668C Dichlorobiphenyl 25512-42-9 mg/kg 0.0388 0.00435 0.0421 J 0.0303 J 0.0546 J 0.00652 J 0.00965 J 0.00682 J
E1668A/E1668C Trichlorobiphenyl 25323-68-6 mg/kg 0.175 0.00919 0.134 J 0.0744 J 0.216 J 0.0155 0.0342 J 0.0258 Z
E1668A/E1668C Tetrachlorobiphenyl 26914-33-0 mg/kg 0.281 0.0262 0.225 J 0.113 J 0.256 J 0.0168 0.0565 J 0.0357 J
E1668A/E1668C Pentachlorobiphenyl 25429-29-2 mg/kg 0.121 0.0793 0.302 J 0.113 J 0.136 J 0.0166 0.0405 J 0.0335 J
E1668A/E1668C Hexachlorobiphenyl 26601-64-9 mg/kg 0.0885 0.0702 0.196 J 0.0923 J 0.08 J 0.0152 0.0276 0.0254 
E1668A/E1668C Heptachlorobiphenyl 28655-71-2 mg/kg 0.0512 0.0403 0.0727 J 0.0383 J 0.0403 J 0.00876 0.014 0.0119 J
E1668A/E1668C Octachlorobiphenyl 55722-26-4 mg/kg 0.014 0.0452 0.0231 J 0.0121 J 0.0141 0.00364 0.00462 0.00456 
E1668A/E1668C Nonachlorobiphenyl 53742-07-7 mg/kg 0.00284 0.0539 0.00397 J 0.00255 J 0.00297 0.000879 0.0014 0.00155 

Aroclors
SW8082/SW8082A Aroclor-1016 12674-11-2 mg/kg 0.0018 UJ 0.0021 UJ 0.024 U 0.0224 U 0.0242 U 0.0166 U 0.0213 U 0.0199 U
SW8082/SW8082A Aroclor-1221 11104-28-2 mg/kg 0.0018 UJ 0.0021 UJ 0.024 U 0.0224 U 0.0242 U 0.0166 U 0.0213 U 0.0199 U
SW8082/SW8082A Aroclor-1232 11141-16-5 mg/kg 0.0018 UJ 0.0021 UJ 0.024 U 0.0224 U 0.0242 U 0.0166 U 0.0213 U 0.0199 U
SW8082/SW8082A Aroclor-1242 53469-21-9 mg/kg 0.058 JN 0.0021 UJ 0.123 0.142 0.31 J 0.0324 0.0751 0.0577 J
SW8082/SW8082A Aroclor-1248 12672-29-6 mg/kg 0.0018 UJ 0.0021 UJ 0.024 U 0.0224 U 0.0242 U 0.0166 U 0.0213 U 0.0199 U
SW8082/SW8082A Aroclor-1254 11097-69-1 mg/kg 0.06 JN 0.049 JN 0.143 0.178 0.244 J 0.036 0.143 0.0604 
SW8082/SW8082A Aroclor-1260 11096-82-5 mg/kg 0.028 JN 0.041 JN 0.0668 0.0826 0.098 0.0263 0.0715 J 0.0389 
SW8082/SW8082A Aroclor-1262 37324-23-5 mg/kg 0.0018 UJ 0.0021 UJ 0.024 U 0.0224 U 0.0242 U 0.0166 U 0.0213 U 0.0199 U
SW8082/SW8082A Aroclor-1268 11100-14-4 mg/kg 0.0018 UJ 0.0021 UJ 0.024 U 0.0224 U 0.0242 U 0.0166 U 0.0213 U 0.0199 U
Notes:
DLC - dioxin-like congener.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

JN - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A/E1668C PCB-1 2051-60-7 mg/kg
E1668A/E1668C PCB-10 33146-45-1 mg/kg
E1668A/E1668C PCB-100 39485-83-1 mg/kg
E1668A/E1668C PCB-101 37680-73-2 mg/kg
E1668A/E1668C PCB-102 68194-06-9 mg/kg
E1668A/E1668C PCB-103 60145-21-3 mg/kg
E1668A/E1668C PCB-104 56558-16-8 mg/kg
E1668A/E1668C PCB-105 32598-14-4 mg/kg
E1668A/E1668C PCB-106 70424-69-0 mg/kg
E1668A/E1668C PCB-107 70424-68-9 mg/kg
E1668A/E1668C PCB-108 70362-41-3 mg/kg
E1668A/E1668C PCB-109 74472-35-8 mg/kg
E1668A/E1668C PCB-11 2050-67-1 mg/kg
E1668A/E1668C PCB-110 38380-03-9 mg/kg
E1668A/E1668C PCB-111 39635-32-0 mg/kg
E1668A/E1668C PCB-112 74472-36-9 mg/kg
E1668A/E1668C PCB-113 68194-10-5 mg/kg
E1668A/E1668C PCB-114 74472-37-0 mg/kg
E1668A/E1668C PCB-115 74472-38-1 mg/kg
E1668A/E1668C PCB-116 18259-05-7 mg/kg
E1668A/E1668C PCB-117 68194-11-6 mg/kg
E1668A/E1668C PCB-118 31508-00-6 mg/kg
E1668A/E1668C PCB-119 56558-17-9 mg/kg
E1668A/E1668C PCB-12 2974-92-7 mg/kg
E1668A/E1668C PCB-120 68194-12-7 mg/kg
E1668A/E1668C PCB-121 56558-18-0 mg/kg
E1668A/E1668C PCB-122 76842-07-4 mg/kg
E1668A/E1668C PCB-123 65510-44-3 mg/kg
E1668A/E1668C PCB-124 70424-70-3 mg/kg
E1668A/E1668C PCB-125 74472-39-2 mg/kg
E1668A/E1668C PCB-126 57465-28-8 mg/kg
E1668A/E1668C PCB-127 39635-33-1 mg/kg
E1668A/E1668C PCB-128 38380-07-3 mg/kg
E1668A/E1668C PCB-129 55215-18-4 mg/kg
E1668A/E1668C PCB-13 2974-90-5 mg/kg
E1668A/E1668C PCB-130 52663-66-8 mg/kg
E1668A/E1668C PCB-131 61798-70-7 mg/kg
E1668A/E1668C PCB-132 38380-05-1 mg/kg
E1668A/E1668C PCB-133 35694-04-3 mg/kg
E1668A/E1668C PCB-134 52704-70-8 mg/kg
E1668A/E1668C PCB-135 52744-13-5 mg/kg
E1668A/E1668C PCB-136 38411-22-2 mg/kg
E1668A/E1668C PCB-137 35694-06-5 mg/kg

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

18.04 18.09 18.46 18.57 18.61 18.28 18.62 19.16
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
11/12/2012 11/26/2012 11/26/2012 11/26/2012 11/27/2012 11/13/2012 11/13/2012 11/13/2012

N N N N N N N N

0.000144 0.000171 5.73E-05 J 0.000191 0.000183 J 0.000193 4.64E-05 3.27E-05 
1.95E-05 3.09E-05 9.33E-06 J 3.37E-05 J 2.31E-05 J 3.31E-05 6.54E-06 5.04E-06 J
0.000374 0.000574 3.02E-06 0.000131 0.000327 0.000392 0.000154 9.25E-05 
0.00227 0.00421 0.00654 0.0015 0.00296 0.00322 0.00116 0.00109 
8.38E-05 0.000304 0.000189 J 9.15E-05 0.000195 J 0.000144 6.23E-05 4.16E-05 
0.000103 0.000327 7.58E-05 J 5.21E-05 0.000118 J 8.98E-05 4.75E-05 3.18E-05 
4.33E-05 6.32E-05 5.25E-06 J 1.59E-05 3.71E-05 J 4.96E-05 1.82E-05 1.36E-05 
0.000753 0.00229 0.00238 J 0.000475 0.0009 J 0.0012 0.000373 0.000473 
6.46E-07 J 3.91E-06 U 2.49E-06 UJ 1.43E-06 U 1.18E-06 UJ 5.17E-07 U 1.19E-07 U 6.05E-07 U
0.000145 0.000853 0.000448 J 7.44E-05 0.000153 J 0.000201 6.46E-05 7.66E-05 

7E-05 0.000222 0.000205 J 4.25E-05 9.18E-05 J 0.000105 3.63E-05 4.22E-05 
0.00139 0.00299 0.00375 0.000979 0.0019 0.00217 0.000727 0.000718 
0.00108 0.00178 0.00526 J 0.00173 J 0.00164 J 0.00219 0.000591 0.000237 
0.0027 0.00701 J 0.00713 J 0.00194 0.00375 J 0.00412 J 0.00146 0.00137 

1.4E-07 U 1.69E-05 2.27E-06 UJ 1.38E-06 U 1.14E-06 UJ 3.15E-06 Z 1.7E-06 5.56E-07 U
1.42E-07 U 3.77E-06 U 2.41E-06 UJ 1.46E-06 U 1.21E-06 UJ 5.06E-07 U 1.13E-07 U 5.65E-07 U

0.00227 0.00421 0.00654 0.0015 0.00296 0.00322 0.00116 0.00109 
4.22E-05 0.000131 0.000107 J 2.4E-05 4.62E-05 J 6.21E-05 1.98E-05 2.48E-05 
3.12E-05 6.87E-05 2.47E-06 UJ 2.4E-05 5.27E-05 J 6.88E-05 1.53E-05 2.03E-05 
0.000305 0.000613 0.000671 0.000224 0.000405 0.000506 0.000165 0.000193 
0.000124 0.00043 4.49E-05 J 4.54E-05 0.000117 J 9.1E-05 4.82E-05 2.76E-05 
0.00194 0.00635 J 0.00603 J 0.0012 0.00221 J 0.00279 0.000902 0.00108 
0.00139 0.00299 0.00375 0.000979 0.0019 0.00217 0.000727 0.000718 
0.000113 0.000126 9.66E-05 J 0.000114 J 0.000138 J 0.000142 3.98E-05 3.01E-05 

1.42E-07 U 3.74E-06 U 2.26E-06 UJ 1.35E-06 U 1.12E-06 UJ 9.37E-06 3.57E-06 5.53E-07 U
7.83E-06 3.78E-06 U 2.25E-06 UJ 1.41E-06 U 1.17E-06 UJ 6.35E-06 3.05E-06 5.24E-07 U
2.53E-05 7.48E-05 6.5E-05 J 1.5E-05 2.88E-05 J 3.78E-05 1.42E-05 1.51E-05 
3.55E-05 0.00011 7.65E-05 J 2.13E-05 4.91E-05 J 5.59E-05 1.95E-05 2.03E-05 

7E-05 0.000222 0.000205 4.25E-05 9.18E-05 0.000105 3.63E-05 4.22E-05 
0.00139 0.00299 0.00375 0.000979 0.0019 0.00217 0.000727 0.000718 
7.33E-06 9.62E-06 7.73E-05 J 5.6E-06 9.87E-06 J 9.85E-06 3.8E-06 4.43E-06 

1.57E-07 U 4.29E-06 U 2.64E-06 UJ 1.41E-06 U 1.12E-06 UJ 5.48E-07 U 1.3E-07 U 2.25E-06 
0.000353 0.00223 0.00114 J 0.000191 0.000466 J 0.000459 0.000179 0.000225 
0.00267 0.0135 J 0.00913 J 0.00133 0.00355 J 0.00328 0.00132 0.00161 
0.000113 0.000126 9.66E-05 0.000114 0.000138 0.000142 3.98E-05 3.01E-05 
0.000141 0.000797 0.000438 J 7.48E-05 0.000191 J 0.000204 7.69E-05 8.95E-05 
2.81E-05 0.000131 8.91E-05 J 1.57E-05 4.17E-05 J 4.38E-05 1.61E-05 1.85E-05 
0.000805 0.00293 0.00258 J 0.000432 0.0011 J 0.00112 0.000431 0.000474 
5.31E-05 0.000195 0.000128 J 1.96E-05 5.12E-05 J 6.11E-05 2.66E-05 2.17E-05 
0.000148 0.000881 0.000516 J 7.19E-05 0.000187 J 0.000188 7.23E-05 8.64E-05 
0.00105 0.00272 0.00362 J 0.000495 0.00121 J 0.00118 0.000505 0.000511 
0.000384 0.00106 0.00125 J 0.00021 0.000441 J 0.000426 0.000188 0.000207 
6.77E-05 0.000837 1.02E-06 UJ 5.25E-05 0.00013 J 3.98E-07 U 4.47E-05 5.41E-05 
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

E1668A/E1668C PCB-138 35065-28-2 mg/kg
E1668A/E1668C PCB-139 56030-56-9 mg/kg
E1668A/E1668C PCB-14 34883-41-5 mg/kg
E1668A/E1668C PCB-140 59291-64-4 mg/kg
E1668A/E1668C PCB-141 52712-04-6 mg/kg
E1668A/E1668C PCB-142 41411-61-4 mg/kg
E1668A/E1668C PCB-143 68194-15-0 mg/kg
E1668A/E1668C PCB-144 68194-14-9 mg/kg
E1668A/E1668C PCB-145 74472-40-5 mg/kg
E1668A/E1668C PCB-146 51908-16-8 mg/kg
E1668A/E1668C PCB-147 68194-13-8 mg/kg
E1668A/E1668C PCB-148 74472-41-6 mg/kg
E1668A/E1668C PCB-149 38380-04-0 mg/kg
E1668A/E1668C PCB-15 2050-68-2 mg/kg
E1668A/E1668C PCB-150 68194-08-1 mg/kg
E1668A/E1668C PCB-151 52663-63-5 mg/kg
E1668A/E1668C PCB-152 68194-09-2 mg/kg
E1668A/E1668C PCB-153 35065-27-1 mg/kg
E1668A/E1668C PCB-154 60145-22-4 mg/kg
E1668A/E1668C PCB-155 33979-03-2 mg/kg
E1668A/E1668C PCB-156 38380-08-4 mg/kg
E1668A/E1668C PCB-157 69782-90-7 mg/kg
E1668A/E1668C PCB-158 74472-42-7 mg/kg
E1668A/E1668C PCB-159 39635-35-3 mg/kg
E1668A/E1668C PCB-16 38444-78-9 mg/kg
E1668A/E1668C PCB-160 41411-62-5 mg/kg
E1668A/E1668C PCB-161 74472-43-8 mg/kg
E1668A/E1668C PCB-162 39635-34-2 mg/kg
E1668A/E1668C PCB-163 74472-44-9 mg/kg
E1668A/E1668C PCB-164 74472-45-0 mg/kg
E1668A/E1668C PCB-165 74472-46-1 mg/kg
E1668A/E1668C PCB-166 41411-63-6 mg/kg
E1668A/E1668C PCB-167 52663-72-6 mg/kg
E1668A/E1668C PCB-168 59291-65-5 mg/kg
E1668A/E1668C PCB-169 32774-16-6 mg/kg
E1668A/E1668C PCB-17 37680-66-3 mg/kg
E1668A/E1668C PCB-170 35065-30-6 mg/kg
E1668A/E1668C PCB-171 52663-71-5 mg/kg
E1668A/E1668C PCB-172 52663-74-8 mg/kg
E1668A/E1668C PCB-173 68194-16-1 mg/kg
E1668A/E1668C PCB-174 38411-25-5 mg/kg
E1668A/E1668C PCB-175 40186-70-7 mg/kg
E1668A/E1668C PCB-176 52663-65-7 mg/kg
E1668A/E1668C PCB-177 52663-70-4 mg/kg

UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

18.04 18.09 18.46 18.57 18.61 18.28 18.62 19.16
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
11/12/2012 11/26/2012 11/26/2012 11/26/2012 11/27/2012 11/13/2012 11/13/2012 11/13/2012

N N N N N N N N

0.00267 0.0135 0.00913 0.00133 0.00355 0.00328 0.00132 0.00161 
4.03E-05 0.000198 0.000128 J 1.98E-05 5.64E-05 J 5.6E-05 2.18E-05 2.26E-05 
8.73E-07 J 2.01E-06 U 2.04E-06 UJ 1.22E-06 J 9.7E-07 J 1.85E-06 J 1.33E-07 U 2.52E-07 J
4.03E-05 0.000198 0.000128 1.98E-05 5.64E-05 5.6E-05 2.18E-05 2.26E-05 
0.000543 0.00179 0.00211 J 0.000234 0.000611 J 0.000582 0.000242 0.000276 

1.17E-07 U 6.92E-07 U 1.19E-06 UJ 8.78E-07 U 1.07E-06 UJ 5.09E-07 U 1.25E-07 U 7.45E-08 U
1.09E-07 U 3.44E-05 1.07E-06 UJ 3.85E-06 6.89E-06 J 4.92E-07 U 5.28E-06 2.63E-06 
0.000129 0.000298 0.000466 J 6.26E-05 0.000157 J 0.000153 6.19E-05 6.66E-05 
8.36E-07 5.11E-07 U 5.17E-06 J 6.43E-07 U 7.24E-07 UJ 3.08E-07 U 7.53E-08 U 5.36E-07 J
0.000409 0.00139 0.00142 J 0.000186 0.000477 J 0.000501 0.00019 0.000201 
0.00243 0.00665 0.00804 J 0.00113 0.00284 J 0.00286 0.00124 0.00119 
1.8E-05 2.55E-05 2.16E-05 J 3.58E-06 Z 1.31E-05 J 1.54E-05 1.28E-05 3.55E-06 
0.00243 0.00665 0.00804 0.00113 0.00284 0.00286 0.00124 0.00119 
0.00106 0.00115 0.000511 J 0.00117 J 0.00127 J 0.00151 0.000505 0.000294 
2.27E-05 4.65E-05 2.9E-05 J 6.16E-06 1.54E-05 J 1.4E-05 1.04E-05 4.83E-06 
0.00105 0.00272 0.00362 0.000495 0.00121 0.00118 0.000505 0.000511 
2.17E-05 3.78E-05 1.16E-05 J 6.41E-06 1.66E-05 J 1.39E-05 1E-05 4.46E-06 
0.00235 0.00754 0.00933 J 0.00102 0.00269 J 0.00252 0.00102 0.0012 
5.47E-05 0.000139 0.000171 J 2.15E-05 5.18E-05 J 4.12E-07 U 2.42E-05 1.82E-05 
3.88E-06 4.29E-06 Z 1.2E-05 J 1.18E-06 Z 6E-06 J 7.12E-06 8.22E-06 1.77E-06 
0.00029 0.00246 0.00106 J 0.000134 0.000329 J 0.000354 0.00013 0.000171 
0.00029 0.00246 0.00106 0.000134 0.000329 0.000354 0.00013 0.000171 
0.000244 0.00138 0.000808 J 0.000121 0.000334 J 0.000302 0.000121 0.000153 

5.24E-07 U 2.51E-06 U 9.48E-06 UJ 1.45E-06 U 1.88E-06 UJ 1.31E-06 U 3.43E-07 U 3.86E-07 U
0.000406 0.000513 0.000479 J 0.000559 0.000472 J 0.000764 0.000201 0.000111 
8.5E-08 U 5.17E-07 U 8.53E-07 UJ 6.1E-07 U 7.41E-07 UJ 3.23E-07 U 9.22E-07 1.95E-06 

8.21E-08 U 4.66E-07 U 8.13E-07 UJ 6.36E-07 U 7.73E-07 UJ 3.39E-07 U 8.74E-08 U 5.12E-08 U
7.69E-06 5E-05 5.85E-05 J 4.45E-06 8.61E-06 J 1.11E-05 4.12E-06 3.42E-07 U
0.00267 0.0135 0.00913 0.00133 0.00355 0.00328 0.00132 0.00161 
0.000199 0.000786 0.000838 J 8.69E-05 0.000234 J 0.00022 9.45E-05 0.000109 
6.63E-06 1.04E-05 5.87E-06 Z 6.87E-07 U 8.35E-07 UJ 3.74E-07 U 5.95E-06 5.16E-08 U
0.000353 0.00223 0.00114 0.000191 0.000466 0.000459 0.000179 0.000225 
0.000101 0.000632 0.000351 J 5.1E-05 0.000128 J 0.000123 4.85E-05 5.89E-05 
0.00235 0.00754 0.00933 0.00102 0.00269 0.00252 0.00102 0.0012 

8.08E-07 U 3.13E-06 U 1.39E-05 UJ 2.31E-06 U 2.65E-06 UJ 1.64E-06 U 5.01E-07 U 5.52E-07 U
0.000748 0.00079 0.000475 J 0.000656 0.000665 J 0.00128 0.000267 0.000154 
0.000884 0.00222 0.00386 J 0.000263 0.000744 J 0.000687 0.000323 0.000345 
0.000292 0.000681 0.00128 J 8.37E-05 0.000237 J 0.000216 0.000109 0.000109 
0.000168 0.000313 0.001 J 4.72E-05 0.000132 J 0.000121 6.27E-05 6.15E-05 
0.000292 0.000681 0.00128 8.37E-05 0.000237 0.000216 0.000109 0.000109 
0.00124 0.00184 0.00811 J 0.000318 0.000955 J 0.000856 0.000424 0.000421 
4.57E-05 7.01E-05 0.000336 J 1.28E-05 3.38E-05 J 3.09E-05 1.59E-05 1.61E-05 
0.000123 0.000196 0.000672 J 4.34E-05 0.000108 J 8.62E-05 4.31E-05 4.68E-05 
0.000634 0.00105 0.00317 J 0.000172 0.000498 J 0.00044 0.000222 0.000214 
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

E1668A/E1668C PCB-178 52663-67-9 mg/kg
E1668A/E1668C PCB-179 52663-64-6 mg/kg
E1668A/E1668C PCB-18 37680-65-2 mg/kg
E1668A/E1668C PCB-180 35065-29-3 mg/kg
E1668A/E1668C PCB-181 74472-47-2 mg/kg
E1668A/E1668C PCB-182 60145-23-5 mg/kg
E1668A/E1668C PCB-183 52663-69-1 mg/kg
E1668A/E1668C PCB-184 74472-48-3 mg/kg
E1668A/E1668C PCB-185 52712-05-7 mg/kg
E1668A/E1668C PCB-186 74472-49-4 mg/kg
E1668A/E1668C PCB-187 52663-68-0 mg/kg
E1668A/E1668C PCB-188 74487-85-7 mg/kg
E1668A/E1668C PCB-189 39635-31-9 mg/kg
E1668A/E1668C PCB-19 38444-73-4 mg/kg
E1668A/E1668C PCB-190 41411-64-7 mg/kg
E1668A/E1668C PCB-191 74472-50-7 mg/kg
E1668A/E1668C PCB-192 74472-51-8 mg/kg
E1668A/E1668C PCB-193 69782-91-8 mg/kg
E1668A/E1668C PCB-194 35694-08-7 mg/kg
E1668A/E1668C PCB-195 52663-78-2 mg/kg
E1668A/E1668C PCB-196 42740-50-1 mg/kg
E1668A/E1668C PCB-197 33091-17-7 mg/kg
E1668A/E1668C PCB-198 68194-17-2 mg/kg
E1668A/E1668C PCB-199 52663-75-9 mg/kg
E1668A/E1668C PCB-2 2051-61-8 mg/kg
E1668A/E1668C PCB-20 38444-84-7 mg/kg
E1668A/E1668C PCB-200 52663-73-7 mg/kg
E1668A/E1668C PCB-201 40186-71-8 mg/kg
E1668A/E1668C PCB-202 2136-99-4 mg/kg
E1668A/E1668C PCB-203 52663-76-0 mg/kg
E1668A/E1668C PCB-204 74472-52-9 mg/kg
E1668A/E1668C PCB-205 74472-53-0 mg/kg
E1668A/E1668C PCB-206 40186-72-9 mg/kg
E1668A/E1668C PCB-207 52663-79-3 mg/kg
E1668A/E1668C PCB-208 52663-77-1 mg/kg
E1668A/E1668C PCB-21 55702-46-0 mg/kg
E1668A/E1668C PCB-22 38444-85-8 mg/kg
E1668A/E1668C PCB-23 55720-44-0 mg/kg
E1668A/E1668C PCB-24 55702-45-9 mg/kg
E1668A/E1668C PCB-25 55712-37-3 mg/kg
E1668A/E1668C PCB-26 38444-81-4 mg/kg
E1668A/E1668C PCB-27 38444-76-7 mg/kg
E1668A/E1668C PCB-28 7012-37-5 mg/kg
E1668A/E1668C PCB-29 15862-07-4 mg/kg

UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

18.04 18.09 18.46 18.57 18.61 18.28 18.62 19.16
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
11/12/2012 11/26/2012 11/26/2012 11/26/2012 11/27/2012 11/13/2012 11/13/2012 11/13/2012

N N N N N N N N

0.000219 0.000323 0.00159 J 7.76E-05 0.000196 J 0.000153 0.0001 8.69E-05 
0.00048 0.000657 0.00282 J 0.000171 0.000408 J 0.000346 0.000185 0.000185 
0.00106 0.0013 0.00088 J 0.00128 0.00117 J 0.00211 0.000463 0.000256 
0.00257 J 0.00385 0.0131 J 0.000597 0.00188 J 0.00166 0.000873 J 0.000845 
6.2E-06 4.28E-05 1.22E-05 UJ 1.86E-06 U 5.4E-06 Z 6.32E-06 4.97E-06 2.91E-06 

5.84E-06 1.51E-05 1.17E-05 UJ 1.85E-06 U 3.99E-06 Z 4.71E-06 Z 3.07E-06 Z 2.24E-06 
0.000581 0.000929 0.00393 J 0.000162 0.000535 J 0.000379 0.000235 0.000202 
1.24E-06 Z 2.86E-06 Z 6.22E-05 J 9.55E-07 U 8.5E-07 UJ 1.83E-06 1.25E-06 1.63E-06 
0.000158 0.000177 1.31E-05 UJ 3.39E-05 9.35E-05 J 0.000102 4.01E-07 U 4.97E-05 

9.56E-08 U 6.58E-07 U 9.78E-06 Z 8.9E-07 U 7.93E-07 UJ 3.87E-07 U 7.26E-08 U 5.61E-08 U
0.00151 0.00179 0.0115 J 0.000382 0.00123 J 0.00103 0.000523 0.000506 
3.97E-06 6.76E-06 6.77E-05 J 8.86E-07 U 3.43E-06 Z 4.5E-06 1.2E-05 1.41E-06 
3.34E-05 9.89E-05 0.000169 J 9.45E-06 Z 2.57E-05 J 2.49E-05 1.35E-05 1.23E-05 
0.000263 0.000283 0.000138 J 0.000241 0.00021 J 0.0004 0.000102 6.15E-05 
0.000183 0.00038 0.000711 J 5.4E-05 0.000148 J 0.000133 6.3E-05 6.49E-05 
3.82E-05 7.82E-05 0.000163 J 1.03E-05 2.95E-05 J 2.69E-05 1.36E-05 1.33E-05 

5.75E-07 U 1.77E-06 U 1.01E-05 UJ 1.61E-06 U 1.56E-06 UJ 8.23E-07 U 3.56E-07 U 2.18E-07 U
0.00257 0.00385 0.0131 0.000597 0.00188 0.00166 0.000873 0.000845 
0.000803 0.000674 0.00839 J 0.000141 0.000657 J 0.00042 0.000301 0.000213 
0.00034 0.000259 0.00226 J 5.5E-05 0.000234 J 0.000158 0.000126 8.28E-05 
0.000357 0.000343 0.00442 J 7.57E-05 0.000334 J 0.000233 0.000131 9.72E-05 
1.98E-05 1.69E-05 0.000576 J 4.3E-06 Z 1.63E-05 Z 1.36E-05 9.07E-06 6.57E-06 
0.000917 0.000897 0.0225 J 0.000233 0.00095 J 0.000683 0.000341 0.000286 
0.000917 0.000897 0.0225 0.000233 0.00095 0.000683 0.000341 0.000286 
4.75E-05 6.18E-05 0.000332 J 7.32E-05 6.61E-05 J 0.000103 1.87E-05 1.31E-05 
0.00256 0.00322 0.00156 J 0.0022 0.00281 J 0.00368 0.000987 0.000589 
0.000101 8.73E-05 0.00104 J 2.21E-05 0.000102 J 6.47E-05 3.61E-05 2.59E-05 
0.0001 9.24E-05 0.00258 J 2.51E-05 0.000106 J 6.51E-05 3.72E-05 2.93E-05 

0.000228 0.00021 0.0119 J 7.61E-05 0.000265 J 0.000181 9.93E-05 7.29E-05 
0.000512 0.000526 0.0116 J 0.000135 0.000569 J 0.000382 0.000195 0.000158 
5.28E-07 J 9.93E-07 U 9.67E-05 J 1.44E-06 U 1.21E-06 UJ 4.38E-07 U 4.07E-07 J 2.53E-07 J
3.82E-05 3.29E-05 0.000438 J 8.69E-06 3.17E-05 J 1.9E-05 Z 1.48E-05 1.01E-05 
0.00057 0.000569 0.0451 J 0.000171 0.000654 J 0.000409 0.000232 0.000192 
4.74E-05 5.47E-05 0.00729 J 1.6E-05 7.36E-05 J 3.75E-05 2.02E-05 1.91E-05 
0.000223 0.000247 0.0374 J 9.07E-05 0.000283 J 0.000198 9.45E-05 8.17E-05 
0.000376 0.000622 0.000614 J 0.000422 0.000549 J 0.00092 0.000186 0.000114 
0.000462 0.000611 0.000429 J 0.000514 0.000629 J 0.000956 0.00022 0.000147 
8.08E-07 Z 2.53E-06 U 4.27E-06 UJ 1.27E-06 U 1.86E-06 UJ 1.91E-06 U 4.83E-07 J 3.59E-07 J
2.32E-05 2.66E-05 1.48E-05 J 3.11E-05 4.49E-05 J 0.000137 9.95E-06 5.72E-06 
0.000365 0.000354 0.000161 J 0.000226 0.000369 J 0.000371 0.000105 7.9E-05 
0.000333 0.000377 0.000249 J 0.000341 0.000451 J 0.000644 0.000143 0.000105 
0.00013 0.000152 8.76E-05 J 0.000163 0.000138 J 0.000243 6.17E-05 3.89E-05 
0.00256 0.00322 0.00156 0.0022 0.00281 0.00368 0.000987 0.000589 
0.000333 0.000377 0.000249 0.000341 0.000451 0.000644 0.000143 0.000105 
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

E1668A/E1668C PCB-3 2051-62-9 mg/kg
E1668A/E1668C PCB-30 35693-92-6 mg/kg
E1668A/E1668C PCB-31 16606-02-3 mg/kg
E1668A/E1668C PCB-32 38444-77-8 mg/kg
E1668A/E1668C PCB-33 38444-86-9 mg/kg
E1668A/E1668C PCB-34 37680-68-5 mg/kg
E1668A/E1668C PCB-35 37680-69-6 mg/kg
E1668A/E1668C PCB-36 38444-87-0 mg/kg
E1668A/E1668C PCB-37 38444-90-5 mg/kg
E1668A/E1668C PCB-38 53555-66-1 mg/kg
E1668A/E1668C PCB-39 38444-88-1 mg/kg
E1668A/E1668C PCB-4 13029-08-8 mg/kg
E1668A/E1668C PCB-40 38444-93-8 mg/kg
E1668A/E1668C PCB-41 52663-59-9 mg/kg
E1668A/E1668C PCB-42 36559-22-5 mg/kg
E1668A/E1668C PCB-43 70362-46-8 mg/kg
E1668A/E1668C PCB-44 41464-39-5 mg/kg
E1668A/E1668C PCB-45 70362-45-7 mg/kg
E1668A/E1668C PCB-46 41464-47-5 mg/kg
E1668A/E1668C PCB-47 2437-79-8 mg/kg
E1668A/E1668C PCB-48 70362-47-9 mg/kg
E1668A/E1668C PCB-49 41464-40-8 mg/kg
E1668A/E1668C PCB-5 16605-91-7 mg/kg
E1668A/E1668C PCB-50 62796-65-0 mg/kg
E1668A/E1668C PCB-51 68194-04-7 mg/kg
E1668A/E1668C PCB-52 35693-99-3 mg/kg
E1668A/E1668C PCB-53 41464-41-9 mg/kg
E1668A/E1668C PCB-54 15968-05-5 mg/kg
E1668A/E1668C PCB-55 74338-24-2 mg/kg
E1668A/E1668C PCB-56 41464-43-1 mg/kg
E1668A/E1668C PCB-57 70424-67-8 mg/kg
E1668A/E1668C PCB-58 41464-49-7 mg/kg
E1668A/E1668C PCB-59 74472-33-6 mg/kg
E1668A/E1668C PCB-6 25569-80-6 mg/kg
E1668A/E1668C PCB-60 33025-41-1 mg/kg
E1668A/E1668C PCB-61 33284-53-6 mg/kg
E1668A/E1668C PCB-62 54230-22-7 mg/kg
E1668A/E1668C PCB-63 74472-34-7 mg/kg
E1668A/E1668C PCB-64 52663-58-8 mg/kg
E1668A/E1668C PCB-65 33284-54-7 mg/kg
E1668A/E1668C PCB-66 32598-10-0 mg/kg
E1668A/E1668C PCB-67 73575-53-8 mg/kg
E1668A/E1668C PCB-68 73575-52-7 mg/kg
E1668A/E1668C PCB-69 60233-24-1 mg/kg

UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

18.04 18.09 18.46 18.57 18.61 18.28 18.62 19.16
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
11/12/2012 11/26/2012 11/26/2012 11/26/2012 11/27/2012 11/13/2012 11/13/2012 11/13/2012

N N N N N N N N

0.000142 0.000222 9.15E-05 J 0.000136 0.000157 J 0.000164 5.01E-05 4.33E-05 
0.00106 0.0013 0.00088 0.00128 0.00117 0.00211 0.000463 0.000256 
0.00143 0.00166 0.00111 J 0.00137 0.00176 J 0.0024 0.000572 0.000374 
0.00101 0.00147 0.000397 J 0.000884 0.000988 J 0.000131 0.000339 0.000198 
0.000376 0.000622 0.000614 0.000422 0.000549 0.00092 0.000186 0.000114 
9.99E-06 8.89E-06 7.4E-06 J 6.95E-06 9.6E-06 J 1.46E-05 3.42E-06 2.19E-06 
8.1E-05 0.000104 0.000964 J 8.15E-05 0.000109 J 0.000173 4.07E-05 2.91E-05 

1.18E-06 2.48E-06 U 4.22E-06 UJ 1.52E-06 Z 1.81E-06 UJ 5.44E-06 7.1E-07 J 9.97E-07 
0.000829 0.000981 0.000611 J 0.000892 0.00107 J 0.00141 0.000451 0.000317 J

6.65E-07 U 2.62E-06 U 4.44E-06 UJ 2.04E-06 Z 1.88E-06 UJ 1.99E-06 U 3.17E-07 U 2.4E-07 U
7.42E-06 1.05E-05 4.02E-06 UJ 8.09E-06 9.58E-06 J 1.22E-05 3.12E-06 2.77E-06 

0.000344 J 0.000391 J 0.000186 J 0.000395 J 0.00029 J 0.000553 J 9.31E-05 J 8.08E-05 J
0.00137 0.00335 0.00115 J 0.00095 0.00127 J 0.00139 J 0.000567 0.000418 
7.19E-05 0.000117 2.91E-06 UJ 0.000109 0.000137 J 0.000172 J 5.36E-05 4.65E-05 
0.000638 0.00151 0.0007 J 0.000498 0.000698 J 0.00077 J 0.000317 0.000225 
5.48E-05 7.23E-05 2.91E-06 UJ 4.79E-05 5.71E-05 J 7.06E-05 J 2.99E-05 2.14E-05 
0.00376 0.00941 0.00281 J 0.00247 0.00383 J 0.00373 J 0.00154 0.00127 
0.000209 1.39E-06 U 0.000247 J 0.000236 0.00025 J 0.000322 J 0.00011 6.88E-05 
0.000238 0.000391 0.000147 J 0.000166 0.000244 J 0.000221 J 0.000103 5.88E-05 
0.00376 0.00941 0.00281 0.00247 0.00383 0.00373 0.00154 0.00127 
0.000237 0.000278 0.000332 J 0.000258 0.000287 J 0.00043 J 0.000142 0.000106 
0.00225 0.00609 0.00186 J 0.00139 0.00224 J 0.00229 J 0.00083 0.00062 
7.69E-06 1.25E-05 4.78E-06 J 1.32E-05 J 1.42E-05 J 1.27E-05 2.48E-06 2.49E-06 
0.000897 0.0023 0.00035 J 0.000612 0.000964 J 0.00078 J 0.000347 0.000236 
0.0012 0.00305 0.000232 J 0.000754 0.00128 J 0.00119 J 0.000517 0.000283 

0.00246 0.00274 0.00443 J 0.00205 0.0029 J 0.00314 J 0.00115 0.000925 
0.000897 0.0023 0.00035 0.000612 0.000964 0.00078 0.000347 0.000236 
0.00014 0.000466 1.68E-05 J 0.000101 0.000162 J 0.000179 5.54E-05 3.54E-05 
2.48E-05 4.66E-05 1.38E-05 UJ 1.52E-05 2.3E-05 J 2.94E-05 J 8.87E-06 8E-06 
0.000584 0.000703 0.000752 J 0.000532 0.000784 J 0.00106 J 0.000336 0.000241 
6.22E-06 1.02E-05 1.33E-05 UJ 5.8E-06 1.56E-05 J 1.05E-05 J 3.45E-06 2.42E-06 
9.35E-06 4.25E-05 1.32E-05 UJ 5.3E-06 1.08E-05 J 8.37E-06 J 4.02E-06 2.54E-06 
0.00022 0.000386 0.0002 J 0.000189 0.000249 J 0.000282 J 0.000117 8.96E-05 
0.000139 0.000183 0.000176 J 0.000162 J 0.000192 J 0.000239 4.75E-05 3.13E-05 
0.000215 0.000247 0.000222 J 0.000203 0.0003 J 0.000406 J 0.000122 0.000108 
0.00234 0.00309 0.00401 J 0.00203 0.00298 J 0.00379 J 0.00116 0.000912 
0.00022 0.000386 0.0002 0.000189 0.000249 0.000282 0.000117 8.96E-05 
8.63E-05 0.000234 6.73E-05 J 4.58E-05 8E-05 J 8.85E-05 J 2.94E-05 2.49E-05 
0.000663 0.000861 0.000959 J 0.000678 0.000831 J 0.00101 J 0.000393 0.000319 
0.00376 0.00941 0.00281 0.00247 0.00383 0.00373 0.00154 0.00127 
0.00184 0.00598 J 0.0021 J 0.00136 0.00207 J 0.0024 J 0.00087 0.000627 
8.21E-05 8.34E-05 6.36E-05 J 5.37E-05 0.000116 J 1.11E-06 U 3.23E-05 2.63E-05 
6.44E-05 0.000242 2.37E-05 J 2.53E-05 5.53E-05 J 3.56E-05 J 1.7E-05 1.35E-05 
0.00225 0.00609 0.00186 0.00139 0.00224 0.00229 0.00083 0.00062 
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

E1668A/E1668C PCB-7 33284-50-3 mg/kg
E1668A/E1668C PCB-70 32598-11-1 mg/kg
E1668A/E1668C PCB-71 41464-46-4 mg/kg
E1668A/E1668C PCB-72 41464-42-0 mg/kg
E1668A/E1668C PCB-73 74338-23-1 mg/kg
E1668A/E1668C PCB-74 32690-93-0 mg/kg
E1668A/E1668C PCB-75 32598-12-2 mg/kg
E1668A/E1668C PCB-76 70362-48-0 mg/kg
E1668A/E1668C PCB-77 32598-13-3 mg/kg
E1668A/E1668C PCB-78 70362-49-1 mg/kg
E1668A/E1668C PCB-79 41464-48-6 mg/kg
E1668A/E1668C PCB-8 34883-43-7 mg/kg
E1668A/E1668C PCB-80 33284-52-5 mg/kg
E1668A/E1668C PCB-81 70362-50-4 mg/kg
E1668A/E1668C PCB-82 52663-62-4 mg/kg
E1668A/E1668C PCB-83 60145-20-2 mg/kg
E1668A/E1668C PCB-84 52663-60-2 mg/kg
E1668A/E1668C PCB-85 65510-45-4 mg/kg
E1668A/E1668C PCB-86 55312-69-1 mg/kg
E1668A/E1668C PCB-87 38380-02-8 mg/kg
E1668A/E1668C PCB-88 55215-17-3 mg/kg
E1668A/E1668C PCB-89 73575-57-2 mg/kg
E1668A/E1668C PCB-9 34883-39-1 mg/kg
E1668A/E1668C PCB-90 68194-07-0 mg/kg
E1668A/E1668C PCB-91 68194-05-8 mg/kg
E1668A/E1668C PCB-92 52663-61-3 mg/kg
E1668A/E1668C PCB-93 73575-56-1 mg/kg
E1668A/E1668C PCB-94 73575-55-0 mg/kg
E1668A/E1668C PCB-95 38379-99-6 mg/kg
E1668A/E1668C PCB-96 73575-54-9 mg/kg
E1668A/E1668C PCB-97 41464-51-1 mg/kg
E1668A/E1668C PCB-98 60233-25-2 mg/kg
E1668A/E1668C PCB-99 38380-01-7 mg/kg
E1668A/E1668C Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A/E1668C PCB, TOTAL (b) PCB mg/kg
E1668A/E1668C PCB, TOTAL (Non DLC) (b) PCB-NonDLC mg/kg
E1668A/E1668C PCB TEQ HH (c) PCBTEQ-HH mg/kg

UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

18.04 18.09 18.46 18.57 18.61 18.28 18.62 19.16
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
11/12/2012 11/26/2012 11/26/2012 11/26/2012 11/27/2012 11/13/2012 11/13/2012 11/13/2012

N N N N N N N N

2.22E-05 2.66E-05 9.29E-06 J 2.65E-05 J 3.27E-05 J 3.2E-05 6.1E-06 5.44E-06 
0.00234 0.00309 0.00401 0.00203 0.00298 0.00379 0.00116 0.000912 
0.00137 0.00335 0.00115 0.00095 0.00127 0.00139 0.000567 0.000418 
4.26E-05 0.000178 4.34E-05 J 1.88E-05 4.44E-05 J 3.07E-05 J 1.26E-05 9.56E-06 
3.97E-05 0.000119 1.74E-06 UJ 2.32E-05 4.58E-05 J 3.68E-05 J 1.74E-05 1.57E-05 
0.00234 0.00309 0.00401 0.00203 0.00298 0.00379 0.00116 0.000912 
0.00022 0.000386 0.0002 0.000189 0.000249 0.000282 0.000117 8.96E-05 
0.00234 0.00309 0.00401 0.00203 0.00298 0.00379 0.00116 0.000912 
0.000289 0.000313 0.00193 J 0.000211 0.000355 J 0.000397 J 0.000156 0.000147 

9.27E-07 U 3.75E-06 U 1.5E-05 UJ 1.4E-06 U 1.92E-06 UJ 1.23E-06 U 5.3E-07 U 3.92E-07 U
1.43E-05 3.24E-05 3.15E-05 J 1.23E-05 1.94E-05 J 1.62E-05 J 5.23E-06 6.15E-06 
0.000408 0.000598 0.000352 J 0.000508 J 0.000571 J 0.000812 0.000147 0.00011 

7.52E-07 U 3.04E-06 U 1.21E-05 UJ 1.19E-06 U 1.64E-06 UJ 1.05E-06 U 4.3E-07 U 3.16E-07 U
5.76E-06 7.22E-06 1.56E-05 UJ 4.71E-06 8.51E-06 J 9.59E-06 J 3.2E-06 3.35E-06 
0.000265 0.000387 0.000674 J 0.000181 0.000351 J 0.000418 0.00015 0.000151 
0.000136 0.000473 0.000236 J 8.62E-05 0.000172 J 0.000203 6.43E-05 6.11E-05 
0.000567 0.00107 0.00155 J 0.000462 0.000869 J 0.000906 0.000343 0.000291 
0.000305 0.000613 0.000671 J 0.000224 0.000405 J 0.000506 0.000165 0.000193 
0.00139 0.00299 0.00375 J 0.000979 0.0019 J 0.00217 0.000727 0.000718 
0.00139 0.00299 0.00375 0.000979 0.0019 0.00217 0.000727 0.000718 

2.25E-07 U 6.41E-06 U 3.47E-06 UJ 2.12E-06 U 1.75E-06 UJ 7.87E-07 U 1.79E-07 U 8.6E-07 U
2.55E-05 5.81E-06 U 4.79E-05 J 2.12E-05 3.56E-05 J 5.05E-05 1.73E-05 1.15E-05 
3.15E-05 4.03E-05 1.82E-05 J 4.64E-05 J 5.21E-05 J 5.5E-05 1.02E-05 8.29E-06 
0.00227 0.00421 0.00654 J 0.0015 0.00296 J 0.00322 0.00116 0.00109 
0.000508 0.00234 0.000734 J 0.00031 0.000645 J 0.000544 0.000213 0.000187 
0.000462 0.00168 0.00114 J 0.000274 0.000598 J 0.000617 0.000229 0.000209 
0.000374 0.000574 3.02E-06 UJ 0.000131 0.000327 J 0.000392 0.000154 9.25E-05 
0.000101 0.000371 3.7E-05 J 4.74E-05 9.84E-05 J 7.35E-05 3.78E-05 2.56E-05 
0.00162 0.00243 0.00467 J 0.00134 0.00254 J 0.00256 0.00101 0.000885 
6.56E-05 0.00026 4.12E-05 J 3.82E-05 7.65E-05 J 6.41E-05 2.93E-05 2.38E-05 
0.00139 0.00299 0.00375 0.000979 0.0019 0.00217 0.000727 0.000718 
2.41E-05 8.54E-05 3.12E-06 UJ 6.46E-06 1.67E-05 J 1.47E-05 Z 1.77E-07 U 7.5E-06 
0.00105 0.00344 0.00295 J 0.000689 0.0014 J 0.00152 0.000552 0.000495 
0.000372 0.00047 0.139 J 0.000178 0.000502 J 0.000431 0.000184 0.000171 
0.0754 0.167 0.469 0.0495 0.0859 0.0926 0.0339 0.0294 
0.0719 0.154 0.457 0.0474 0.0819 0.0876 0.0322 0.0275 

8.59E-07 1.36E-06 8.23E-06 6.4E-07 1.14E-06 1.17E-06 4.42E-07 5.14E-07 
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

Homologs
E1668A/E1668C Monochlorobiphenyl 27323-18-8 mg/kg
E1668A/E1668C Dichlorobiphenyl 25512-42-9 mg/kg
E1668A/E1668C Trichlorobiphenyl 25323-68-6 mg/kg
E1668A/E1668C Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A/E1668C Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A/E1668C Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A/E1668C Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A/E1668C Octachlorobiphenyl 55722-26-4 mg/kg
E1668A/E1668C Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082/SW8082A Aroclor-1016 12674-11-2 mg/kg
SW8082/SW8082A Aroclor-1221 11104-28-2 mg/kg
SW8082/SW8082A Aroclor-1232 11141-16-5 mg/kg
SW8082/SW8082A Aroclor-1242 53469-21-9 mg/kg
SW8082/SW8082A Aroclor-1248 12672-29-6 mg/kg
SW8082/SW8082A Aroclor-1254 11097-69-1 mg/kg
SW8082/SW8082A Aroclor-1260 11096-82-5 mg/kg
SW8082/SW8082A Aroclor-1262 37324-23-5 mg/kg
SW8082/SW8082A Aroclor-1268 11100-14-4 mg/kg
Notes:
DLC - dioxin-like congener.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

JN - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.

UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

18.04 18.09 18.46 18.57 18.61 18.28 18.62 19.16
UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K UPRT19L UPRT20B
11/12/2012 11/26/2012 11/26/2012 11/26/2012 11/27/2012 11/13/2012 11/13/2012 11/13/2012

N N N N N N N N

0.000334 0.000455 0.000481 J 0.0004 0.000406 J 0.00046 0.000115 8.91E-05 
0.00322 J 0.00434 J 0.00662 J 0.00421 J 0.00423 J 0.00559 J 0.00145 J 0.000805 J
0.0101 Z 0.0125 0.00818 J 0.00988 Z 0.0115 J 0.0156 0.00416 0.00259 J

0.02 0.0424 J 0.0227 J 0.0151 0.0223 J 0.0243 J 0.00904 0.00687 
0.0153 0.0392 J 0.0399 J 0.0103 0.0202 J 0.0223 Z 0.00795 0.00768 
0.0126 0.0487 Z 0.0438 Z 0.00598 Z 0.0153 J 0.0147 0.00612 0.00677 

0.00917 Z 0.0147 Z 0.0525 Z 0.00244 Z 0.00726 Z 0.00631 Z 0.00323 Z 0.00319 
0.00342 0.00314 0.0658 J 0.000776 Z 0.00327 Z 0.00222 Z 0.00129 0.000981 
0.00084 0.000871 0.0898 J 0.000278 0.00101 J 0.000644 0.000346 0.000293 

0.0168 U 0.0185 U 0.0255 U 0.0158 U 0.0185 U 0.0193 U 0.0153 U 0.0179 U
0.0168 U 0.0185 U 0.0255 U 0.0158 U 0.0185 U 0.0193 U 0.0153 U 0.0179 U
0.0168 U 0.0185 U 0.0255 U 0.0158 U 0.0185 U 0.0193 U 0.0153 U 0.0179 U
0.0305 0.0185 U 0.0255 U 0.0271 0.0185 U 0.0365 J 0.0153 U 0.0179 U

0.0168 U 0.0185 U 0.0255 U 0.0158 U 0.0185 U 0.0193 U 0.0153 U 0.0179 U
0.041 0.035 0.073 J 0.0342 0.0185 U 0.0732 0.0186 J 0.0269 

0.0281 J 0.0243 0.0982 J 0.0158 U 0.0185 U 0.0281 J 0.0153 U 0.0179 U
0.0168 U 0.0185 U 0.0255 U 0.0158 U 0.0185 U 0.0193 U 0.0153 U 0.0179 U
0.0168 U 0.0185 U 0.1 J 0.0158 U 0.0185 U 0.0512 0.0153 U 0.0179 U

Page 12 of 18
AECOM

Final

July 2017



Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Congeners (a)

E1668A/E1668C PCB-1 2051-60-7 mg/kg
E1668A/E1668C PCB-10 33146-45-1 mg/kg
E1668A/E1668C PCB-100 39485-83-1 mg/kg
E1668A/E1668C PCB-101 37680-73-2 mg/kg
E1668A/E1668C PCB-102 68194-06-9 mg/kg
E1668A/E1668C PCB-103 60145-21-3 mg/kg
E1668A/E1668C PCB-104 56558-16-8 mg/kg
E1668A/E1668C PCB-105 32598-14-4 mg/kg
E1668A/E1668C PCB-106 70424-69-0 mg/kg
E1668A/E1668C PCB-107 70424-68-9 mg/kg
E1668A/E1668C PCB-108 70362-41-3 mg/kg
E1668A/E1668C PCB-109 74472-35-8 mg/kg
E1668A/E1668C PCB-11 2050-67-1 mg/kg
E1668A/E1668C PCB-110 38380-03-9 mg/kg
E1668A/E1668C PCB-111 39635-32-0 mg/kg
E1668A/E1668C PCB-112 74472-36-9 mg/kg
E1668A/E1668C PCB-113 68194-10-5 mg/kg
E1668A/E1668C PCB-114 74472-37-0 mg/kg
E1668A/E1668C PCB-115 74472-38-1 mg/kg
E1668A/E1668C PCB-116 18259-05-7 mg/kg
E1668A/E1668C PCB-117 68194-11-6 mg/kg
E1668A/E1668C PCB-118 31508-00-6 mg/kg
E1668A/E1668C PCB-119 56558-17-9 mg/kg
E1668A/E1668C PCB-12 2974-92-7 mg/kg
E1668A/E1668C PCB-120 68194-12-7 mg/kg
E1668A/E1668C PCB-121 56558-18-0 mg/kg
E1668A/E1668C PCB-122 76842-07-4 mg/kg
E1668A/E1668C PCB-123 65510-44-3 mg/kg
E1668A/E1668C PCB-124 70424-70-3 mg/kg
E1668A/E1668C PCB-125 74472-39-2 mg/kg
E1668A/E1668C PCB-126 57465-28-8 mg/kg
E1668A/E1668C PCB-127 39635-33-1 mg/kg
E1668A/E1668C PCB-128 38380-07-3 mg/kg
E1668A/E1668C PCB-129 55215-18-4 mg/kg
E1668A/E1668C PCB-13 2974-90-5 mg/kg
E1668A/E1668C PCB-130 52663-66-8 mg/kg
E1668A/E1668C PCB-131 61798-70-7 mg/kg
E1668A/E1668C PCB-132 38380-05-1 mg/kg
E1668A/E1668C PCB-133 35694-04-3 mg/kg
E1668A/E1668C PCB-134 52704-70-8 mg/kg
E1668A/E1668C PCB-135 52744-13-5 mg/kg
E1668A/E1668C PCB-136 38411-22-2 mg/kg
E1668A/E1668C PCB-137 35694-06-5 mg/kg

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

19.4 19.71 20.19 20.31 20.71
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
11/14/2012 11/14/2012 11/15/2012 11/15/2012 11/15/2012

N N N N N

0.000242 J 4.98E-06 0.000169 J 0.000145 J 0.000116 
3.58E-05 J 1.5E-06 J 6.05E-05 J 2E-05 J 1.65E-05 J
0.000183 1.07E-05 0.000176 3.2E-05 0.000253 
0.0118 0.000477 0.00818 0.00101 0.00301 

0.000259 J 1.74E-05 0.000267 J 4.39E-05 0.000506 
8.65E-05 J 5.87E-06 8.22E-05 J 1.81E-05 0.000124 
1.72E-05 J 1.12E-06 2.35E-05 J 6.59E-06 6.68E-05 
0.00649 J 0.000167 0.00409 J 0.000376 0.00131 

2.21E-06 UJ 1.7E-07 U 3.47E-06 UJ 1.63E-07 U 5.92E-07 U
0.000974 J 2.6E-05 0.000596 J 5.33E-05 0.00021 
0.000611 J 1.5E-05 0.000355 J 3.58E-05 0.000115 
0.00827 0.000311 0.00582 0.000672 0.00202 
0.00167 J 0.000112 0.00185 J 0.000393 0.00238 
0.0148 J 0.00062 0.0114 J 0.00138 0.00348 J

2.09E-06 UJ 1.57E-07 U 3.28E-06 UJ 1.49E-07 U 3.8E-06 
2.1E-06 UJ 1.59E-07 U 3.3E-06 UJ 1.66E-07 U 5.32E-07 U

0.0118 0.000477 0.00818 0.00101 0.00301 
0.000412 J 8.34E-06 0.000226 J 2.02E-05 7.45E-05 
0.000309 J 1.48E-05 0.000155 J 3.34E-05 5.88E-05 
0.00213 8.44E-05 0.00145 0.00016 0.000457 

0.000328 J 1.33E-05 0.000194 J 2.16E-05 8.99E-05 
0.0156 J 0.000396 0.00887 J 0.000891 0.00304 
0.00827 0.000311 0.00582 0.000672 0.00202 

0.000252 J 7.65E-06 0.000271 J 9.43E-05 0.000114 
2.34E-05 J 1.56E-07 U 3.28E-06 UJ 1.56E-07 U 1.26E-05 
2.57E-06 Z 1.48E-07 U 3.15E-06 UJ 5.59E-07 Z 5.35E-06 
0.0002 J 6.24E-06 0.000147 J 1.4E-05 4.47E-05 

0.000304 J 8.2E-06 0.000191 J 2.44E-05 6.2E-05 
0.000611 1.5E-05 0.000355 3.58E-05 0.000115 
0.00827 0.000311 0.00582 0.000672 0.00202 

3.27E-05 J 1.92E-06 4.39E-05 J 5.82E-06 1.5E-05 
2.41E-06 UJ 2.29E-07 U 3.91E-06 UJ 6.92E-07 Z 6.25E-07 U

0.00323 J 9.36E-05 0.00189 J 0.000184 0.000566 
0.0195 J 0.000634 0.0121 J 0.0013 0.00389 

0.000252 7.65E-06 0.000271 9.43E-05 0.000114 
0.00119 J 3.67E-05 0.000708 J 7.37E-05 0.000235 

0.000241 J 7.68E-06 0.000131 J 1.54E-05 4.68E-05 
0.00534 J 0.000192 0.00348 J 0.000424 0.00125 

0.000223 J 8.09E-06 0.000161 J 1.74E-05 5.26E-05 
0.000977 J 3.46E-05 0.000645 J 6.18E-05 0.000205 
0.00399 J 0.000195 0.00334 J 0.00046 0.00121 
0.00157 J 7.78E-05 0.00141 J 0.000205 0.000474 
0.00109 J 2.31E-05 0.000521 J 3.22E-05 0.000148 
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

E1668A/E1668C PCB-138 35065-28-2 mg/kg
E1668A/E1668C PCB-139 56030-56-9 mg/kg
E1668A/E1668C PCB-14 34883-41-5 mg/kg
E1668A/E1668C PCB-140 59291-64-4 mg/kg
E1668A/E1668C PCB-141 52712-04-6 mg/kg
E1668A/E1668C PCB-142 41411-61-4 mg/kg
E1668A/E1668C PCB-143 68194-15-0 mg/kg
E1668A/E1668C PCB-144 68194-14-9 mg/kg
E1668A/E1668C PCB-145 74472-40-5 mg/kg
E1668A/E1668C PCB-146 51908-16-8 mg/kg
E1668A/E1668C PCB-147 68194-13-8 mg/kg
E1668A/E1668C PCB-148 74472-41-6 mg/kg
E1668A/E1668C PCB-149 38380-04-0 mg/kg
E1668A/E1668C PCB-15 2050-68-2 mg/kg
E1668A/E1668C PCB-150 68194-08-1 mg/kg
E1668A/E1668C PCB-151 52663-63-5 mg/kg
E1668A/E1668C PCB-152 68194-09-2 mg/kg
E1668A/E1668C PCB-153 35065-27-1 mg/kg
E1668A/E1668C PCB-154 60145-22-4 mg/kg
E1668A/E1668C PCB-155 33979-03-2 mg/kg
E1668A/E1668C PCB-156 38380-08-4 mg/kg
E1668A/E1668C PCB-157 69782-90-7 mg/kg
E1668A/E1668C PCB-158 74472-42-7 mg/kg
E1668A/E1668C PCB-159 39635-35-3 mg/kg
E1668A/E1668C PCB-16 38444-78-9 mg/kg
E1668A/E1668C PCB-160 41411-62-5 mg/kg
E1668A/E1668C PCB-161 74472-43-8 mg/kg
E1668A/E1668C PCB-162 39635-34-2 mg/kg
E1668A/E1668C PCB-163 74472-44-9 mg/kg
E1668A/E1668C PCB-164 74472-45-0 mg/kg
E1668A/E1668C PCB-165 74472-46-1 mg/kg
E1668A/E1668C PCB-166 41411-63-6 mg/kg
E1668A/E1668C PCB-167 52663-72-6 mg/kg
E1668A/E1668C PCB-168 59291-65-5 mg/kg
E1668A/E1668C PCB-169 32774-16-6 mg/kg
E1668A/E1668C PCB-17 37680-66-3 mg/kg
E1668A/E1668C PCB-170 35065-30-6 mg/kg
E1668A/E1668C PCB-171 52663-71-5 mg/kg
E1668A/E1668C PCB-172 52663-74-8 mg/kg
E1668A/E1668C PCB-173 68194-16-1 mg/kg
E1668A/E1668C PCB-174 38411-25-5 mg/kg
E1668A/E1668C PCB-175 40186-70-7 mg/kg
E1668A/E1668C PCB-176 52663-65-7 mg/kg
E1668A/E1668C PCB-177 52663-70-4 mg/kg

UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

19.4 19.71 20.19 20.31 20.71
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
11/14/2012 11/14/2012 11/15/2012 11/15/2012 11/15/2012

N N N N N

0.0195 0.000634 0.0121 0.0013 0.00389 
0.000368 J 9.65E-06 0.000168 J 1.82E-05 6.06E-05 

6.65E-06 UJ 3.92E-07 U 7.3E-06 UJ 1.83E-06 7.35E-07 J
0.000368 9.65E-06 0.000168 1.82E-05 6.06E-05 
0.00289 J 0.00011 0.00206 J 0.00024 0.000677 

2.06E-06 UJ 1.2E-07 U 1.25E-06 UJ 1.96E-07 U 4.84E-07 U
4.09E-05 J 1.67E-06 2.81E-05 J 6.63E-06 9.5E-06 
0.00063 J 2.57E-05 0.000463 J 6.03E-05 0.00016 
6.09E-06 J 8.99E-08 U 1.12E-06 UJ 4.55E-07 J 3.04E-07 U
0.00228 J 7.96E-05 0.00159 J 0.000182 0.000558 
0.0109 J 0.000468 0.00823 J 0.00107 0.00302 

2.44E-05 J 8.17E-07 J 1.91E-05 J 2.26E-06 1.01E-05 
0.0109 0.000468 0.00823 0.00107 0.00302 

0.00197 J 8.99E-05 0.00243 J 0.00081 0.000772 
2.36E-05 J 1.02E-06 1.98E-05 J 2.77E-06 1.49E-05 
0.00399 0.000195 0.00334 0.00046 0.00121 

1.81E-05 J 9.93E-07 1.66E-05 J 2.7E-06 5.27E-06 
0.0131 J 0.000476 0.00896 J 0.00102 0.00307 

0.000171 J 5.85E-06 0.000103 J 1.3E-05 9.71E-05 
8.72E-06 Z 4.1E-07 Z 1.49E-05 J 1.09E-06 4.67E-06 
0.0033 J 6.26E-05 0.00151 J 0.000127 0.00045 
0.0033 6.26E-05 0.00151 0.000127 0.00045 
0.002 J 5.95E-05 0.00114 J 0.000118 0.000384 

7.29E-06 UJ 2.98E-07 U 5.01E-06 UJ 4.56E-07 U 1.05E-06 U
0.00115 J 3.81E-05 0.00166 J 0.000332 0.000421 

1.53E-06 UJ 8.96E-08 U 9.28E-07 UJ 5.77E-07 J 3.66E-07 U
1.38E-06 UJ 8.25E-08 U 8.38E-07 UJ 1.6E-07 Z 3.31E-07 U
7.32E-05 J 1.86E-06 3.72E-05 J 3.93E-06 9.66E-06 

0.0195 0.000634 0.0121 0.0013 0.00389 
0.00111 J 4.25E-05 0.000715 J 0.000101 0.000272 

1.56E-06 UJ 8.32E-08 U 9.42E-07 UJ 1.47E-07 U 3.74E-07 U
0.00323 9.36E-05 0.00189 0.000184 0.000566 

0.000912 J 2.45E-05 0.000506 J 4.64E-05 0.000152 
0.0131 0.000476 0.00896 0.00102 0.00307 

1.01E-05 UJ 4.12E-07 U 8.56E-06 UJ 6.84E-07 U 1.59E-06 U
0.00147 J 4.71E-05 0.00191 J 0.000441 0.000548 
0.00323 J 0.000126 0.00309 J 0.000318 0.000854 

0.000915 J 4.13E-05 0.000901 J 0.000107 0.000269 
0.000461 J 2.32E-05 0.000502 J 5.79E-05 0.000143 
0.000915 4.13E-05 0.000901 0.000107 0.000269 
0.00288 J 0.000165 0.00364 J 0.000434 0.00108 

0.000115 J 6.24E-06 0.000128 J 1.55E-05 3.91E-05 
0.000315 J 1.66E-05 0.000381 J 4.08E-05 0.000112 
0.00161 J 8.17E-05 0.00192 J 0.000225 0.000539 
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

E1668A/E1668C PCB-178 52663-67-9 mg/kg
E1668A/E1668C PCB-179 52663-64-6 mg/kg
E1668A/E1668C PCB-18 37680-65-2 mg/kg
E1668A/E1668C PCB-180 35065-29-3 mg/kg
E1668A/E1668C PCB-181 74472-47-2 mg/kg
E1668A/E1668C PCB-182 60145-23-5 mg/kg
E1668A/E1668C PCB-183 52663-69-1 mg/kg
E1668A/E1668C PCB-184 74472-48-3 mg/kg
E1668A/E1668C PCB-185 52712-05-7 mg/kg
E1668A/E1668C PCB-186 74472-49-4 mg/kg
E1668A/E1668C PCB-187 52663-68-0 mg/kg
E1668A/E1668C PCB-188 74487-85-7 mg/kg
E1668A/E1668C PCB-189 39635-31-9 mg/kg
E1668A/E1668C PCB-19 38444-73-4 mg/kg
E1668A/E1668C PCB-190 41411-64-7 mg/kg
E1668A/E1668C PCB-191 74472-50-7 mg/kg
E1668A/E1668C PCB-192 74472-51-8 mg/kg
E1668A/E1668C PCB-193 69782-91-8 mg/kg
E1668A/E1668C PCB-194 35694-08-7 mg/kg
E1668A/E1668C PCB-195 52663-78-2 mg/kg
E1668A/E1668C PCB-196 42740-50-1 mg/kg
E1668A/E1668C PCB-197 33091-17-7 mg/kg
E1668A/E1668C PCB-198 68194-17-2 mg/kg
E1668A/E1668C PCB-199 52663-75-9 mg/kg
E1668A/E1668C PCB-2 2051-61-8 mg/kg
E1668A/E1668C PCB-20 38444-84-7 mg/kg
E1668A/E1668C PCB-200 52663-73-7 mg/kg
E1668A/E1668C PCB-201 40186-71-8 mg/kg
E1668A/E1668C PCB-202 2136-99-4 mg/kg
E1668A/E1668C PCB-203 52663-76-0 mg/kg
E1668A/E1668C PCB-204 74472-52-9 mg/kg
E1668A/E1668C PCB-205 74472-53-0 mg/kg
E1668A/E1668C PCB-206 40186-72-9 mg/kg
E1668A/E1668C PCB-207 52663-79-3 mg/kg
E1668A/E1668C PCB-208 52663-77-1 mg/kg
E1668A/E1668C PCB-21 55702-46-0 mg/kg
E1668A/E1668C PCB-22 38444-85-8 mg/kg
E1668A/E1668C PCB-23 55720-44-0 mg/kg
E1668A/E1668C PCB-24 55702-45-9 mg/kg
E1668A/E1668C PCB-25 55712-37-3 mg/kg
E1668A/E1668C PCB-26 38444-81-4 mg/kg
E1668A/E1668C PCB-27 38444-76-7 mg/kg
E1668A/E1668C PCB-28 7012-37-5 mg/kg
E1668A/E1668C PCB-29 15862-07-4 mg/kg

UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

19.4 19.71 20.19 20.31 20.71
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
11/14/2012 11/14/2012 11/15/2012 11/15/2012 11/15/2012

N N N N N

0.000542 J 3.08E-05 0.000731 J 7.23E-05 0.0002 
0.0011 J 6.65E-05 0.00145 J 0.000161 0.000437 
0.00245 J 9.04E-05 0.00348 J 0.000775 0.000906 
0.00614 J 0.00032 0.00686 J 0.000782 0.00209 

4.08E-05 Z 1.18E-06 2.46E-05 J 2.43E-06 7.08E-06 
2.38E-05 J 3.18E-07 U 2.16E-05 J 2.45E-06 6.36E-06 
0.00151 J 7.77E-05 0.00167 J 0.000191 0.000536 
1.27E-05 J 6.1E-07 J 2.72E-05 J 1.26E-06 2.75E-06 
0.000295 J 1.88E-05 0.0003 J 3.84E-05 9.91E-05 

1.19E-06 UJ 1.13E-07 U 1.41E-06 UJ 1.13E-07 U 2.98E-07 U
0.00335 J 0.000204 0.00432 J 0.000503 0.00123 

5.77E-06 Z 4.08E-07 J 1.14E-05 J 9.1E-07 3.06E-06 
0.000141 J 4.79E-06 0.000117 J 1.15E-05 3.1E-05 
0.00039 J 2.47E-05 0.000661 J 0.000177 0.000185 

0.000572 J 2.4E-05 0.000596 J 5.94E-05 0.00016 
0.000112 J 5.12E-06 0.000111 J 1.22E-05 3.35E-05 

4.86E-06 UJ 2.82E-07 U 4.57E-06 UJ 3.11E-07 U 8.52E-07 U
0.00614 0.00032 0.00686 0.000782 0.00209 
0.00157 J 7.62E-05 0.002 J 0.000223 0.000514 

0.000577 J 2.86E-05 0.000747 J 9.75E-05 0.000205 
0.000775 J 3.7E-05 0.000909 J 9.42E-05 0.000241 

1.97E-06 UJ 2.67E-06 5.48E-05 J 6.64E-06 1.66E-05 
0.00213 J 0.000123 0.00261 J 0.000276 0.000645 
0.00213 0.000123 0.00261 0.000276 0.000645 
9.5E-05 J 2.8E-06 5.93E-05 J 5.82E-05 J 0.000123 
0.00541 J 0.000227 0.0071 J 0.000923 0.0019 
0.00025 J 1.02E-05 0.000282 J 2.69E-05 6.8E-05 

0.000207 J 1.25E-05 0.000279 J 2.97E-05 6.96E-05 
0.000496 J 4.02E-05 0.000654 J 8.73E-05 0.00016 
0.00125 J 6.64E-05 0.00151 J 0.000148 0.000376 

2.17E-06 UJ 2.27E-07 U 2.34E-06 UJ 2.58E-07 U 3.4E-07 U
8.12E-05 J 4.1E-06 9.63E-05 J 1.1E-05 2.49E-05 
0.00138 J 0.000106 0.00179 J 0.000245 0.000474 

0.000131 J 1.11E-05 0.000179 J 1.98E-05 4.49E-05 
0.000573 J 5.26E-05 0.000756 J 0.000112 0.000207 
0.00164 J 3.74E-05 0.00214 J 0.000156 0.00049 
0.00152 J 5.5E-05 0.00209 J 0.000232 0.0005 

6.24E-06 UJ 3.4E-07 U 7.28E-06 J 5.66E-07 J 1.01E-06 U
4.59E-05 J 2.78E-06 9.95E-05 J 1.87E-05 2.07E-05 
0.000594 J 2.53E-05 0.000697 J 0.000117 0.000285 
0.000968 J 3.75E-05 0.00118 J 0.000145 0.000377 
0.00029 J 1.59E-05 0.000432 J 0.000105 0.000114 
0.00541 0.000227 0.0071 0.000923 0.0019 
0.000968 3.75E-05 0.00118 0.000145 0.000377 
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

E1668A/E1668C PCB-3 2051-62-9 mg/kg
E1668A/E1668C PCB-30 35693-92-6 mg/kg
E1668A/E1668C PCB-31 16606-02-3 mg/kg
E1668A/E1668C PCB-32 38444-77-8 mg/kg
E1668A/E1668C PCB-33 38444-86-9 mg/kg
E1668A/E1668C PCB-34 37680-68-5 mg/kg
E1668A/E1668C PCB-35 37680-69-6 mg/kg
E1668A/E1668C PCB-36 38444-87-0 mg/kg
E1668A/E1668C PCB-37 38444-90-5 mg/kg
E1668A/E1668C PCB-38 53555-66-1 mg/kg
E1668A/E1668C PCB-39 38444-88-1 mg/kg
E1668A/E1668C PCB-4 13029-08-8 mg/kg
E1668A/E1668C PCB-40 38444-93-8 mg/kg
E1668A/E1668C PCB-41 52663-59-9 mg/kg
E1668A/E1668C PCB-42 36559-22-5 mg/kg
E1668A/E1668C PCB-43 70362-46-8 mg/kg
E1668A/E1668C PCB-44 41464-39-5 mg/kg
E1668A/E1668C PCB-45 70362-45-7 mg/kg
E1668A/E1668C PCB-46 41464-47-5 mg/kg
E1668A/E1668C PCB-47 2437-79-8 mg/kg
E1668A/E1668C PCB-48 70362-47-9 mg/kg
E1668A/E1668C PCB-49 41464-40-8 mg/kg
E1668A/E1668C PCB-5 16605-91-7 mg/kg
E1668A/E1668C PCB-50 62796-65-0 mg/kg
E1668A/E1668C PCB-51 68194-04-7 mg/kg
E1668A/E1668C PCB-52 35693-99-3 mg/kg
E1668A/E1668C PCB-53 41464-41-9 mg/kg
E1668A/E1668C PCB-54 15968-05-5 mg/kg
E1668A/E1668C PCB-55 74338-24-2 mg/kg
E1668A/E1668C PCB-56 41464-43-1 mg/kg
E1668A/E1668C PCB-57 70424-67-8 mg/kg
E1668A/E1668C PCB-58 41464-49-7 mg/kg
E1668A/E1668C PCB-59 74472-33-6 mg/kg
E1668A/E1668C PCB-6 25569-80-6 mg/kg
E1668A/E1668C PCB-60 33025-41-1 mg/kg
E1668A/E1668C PCB-61 33284-53-6 mg/kg
E1668A/E1668C PCB-62 54230-22-7 mg/kg
E1668A/E1668C PCB-63 74472-34-7 mg/kg
E1668A/E1668C PCB-64 52663-58-8 mg/kg
E1668A/E1668C PCB-65 33284-54-7 mg/kg
E1668A/E1668C PCB-66 32598-10-0 mg/kg
E1668A/E1668C PCB-67 73575-53-8 mg/kg
E1668A/E1668C PCB-68 73575-52-7 mg/kg
E1668A/E1668C PCB-69 60233-24-1 mg/kg

UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

19.4 19.71 20.19 20.31 20.71
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
11/14/2012 11/14/2012 11/15/2012 11/15/2012 11/15/2012

N N N N N

0.000316 J 6.63E-06 0.000231 J 0.000203 J 0.000195 
0.00245 9.04E-05 0.00348 0.000775 0.000906 
0.00393 J 0.000141 0.00501 J 0.000577 0.00124 
0.00132 J 6.61E-05 0.00193 J 0.000521 0.000636 
0.00164 3.74E-05 0.00214 0.000156 0.00049 

2.01E-05 J 7.11E-07 J 2.16E-05 J 3.31E-06 8.99E-06 
0.000293 J 1.24E-05 0.000322 J 3.45E-05 0.000343 
7.91E-06 J 3.12E-07 U 1.36E-05 J 1.39E-06 5.53E-06 
0.00229 J 0.000108 J 0.00292 J 0.000495 J 0.000771 

6.41E-06 UJ 3.41E-07 U 4.77E-06 UJ 4.76E-07 U 1.04E-06 U
2.84E-05 J 9.48E-07 J 3.44E-05 J 3.64E-06 1.07E-05 
0.000591 J 1.63E-05 J 0.000896 J 0.000306 J 0.000234 J
0.00258 J 0.000146 0.00291 J 0.000549 0.0014 

0.000493 J 1.89E-05 0.000626 J 4.78E-05 0.000124 
0.00153 J 8.09E-05 0.00174 J 0.000296 0.00064 

0.000205 J 7.92E-06 0.000243 J 2.65E-05 5.89E-05 
0.00586 J 0.000311 0.00658 J 0.00113 0.003 

0.000777 J 4.12E-05 0.000976 J 9.84E-05 0.000259 
0.000317 J 2.41E-05 0.000416 J 8.05E-05 0.000177 
0.00586 0.000311 0.00658 0.00113 0.003 

0.000972 J 3.86E-05 0.00109 J 0.000118 0.000299 
0.00372 J 0.000187 0.00398 J 0.000682 0.00217 
2.09E-05 J 5.09E-07 J 2.82E-05 J 7.28E-06 7.63E-06 
0.000838 J 7.64E-05 0.00103 J 0.000248 0.000795 
0.000501 J 3.95E-05 0.000574 J 0.000244 0.00122 
0.00698 J 0.000423 0.00758 J 0.00108 0.00316 
0.000838 7.64E-05 0.00103 0.000248 0.000795 
5.53E-05 J 5.47E-06 6.61E-05 J 5.32E-05 0.000194 
6.49E-05 J 3.01E-06 8.82E-05 J 6.72E-07 U 2.24E-05 
0.00195 J 8.82E-05 0.00212 J 0.000363 0.000732 
2.75E-05 J 1.08E-06 2.57E-05 J 3E-06 1.38E-05 
1.84E-05 J 1.07E-06 1.49E-05 J 3.48E-06 9.36E-06 
0.000513 J 3.3E-05 0.000603 J 9.07E-05 0.000204 
0.000292 J 7.03E-06 0.000375 J 0.000104 0.00017 
0.000826 J 3.65E-05 0.00106 J 0.000132 0.000276 
0.00819 J 0.000321 0.00782 J 0.00118 0.00275 
0.000513 3.3E-05 0.000603 9.07E-05 0.000204 
0.000185 J 7.42E-06 0.000195 J 2.39E-05 6.36E-05 
0.00228 J 0.000116 0.00261 J 0.000381 0.00082 
0.00586 0.000311 0.00658 0.00113 0.003 
0.00495 J 0.000216 0.00487 J 0.000906 0.00189 
0.0002 J 8.01E-06 0.000193 J 2.48E-05 8.32E-05 

3.97E-05 J 2.37E-06 4.08E-05 J 9.7E-06 3.25E-05 
0.00372 0.000187 0.00398 0.000682 0.00217 
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

E1668A/E1668C PCB-7 33284-50-3 mg/kg
E1668A/E1668C PCB-70 32598-11-1 mg/kg
E1668A/E1668C PCB-71 41464-46-4 mg/kg
E1668A/E1668C PCB-72 41464-42-0 mg/kg
E1668A/E1668C PCB-73 74338-23-1 mg/kg
E1668A/E1668C PCB-74 32690-93-0 mg/kg
E1668A/E1668C PCB-75 32598-12-2 mg/kg
E1668A/E1668C PCB-76 70362-48-0 mg/kg
E1668A/E1668C PCB-77 32598-13-3 mg/kg
E1668A/E1668C PCB-78 70362-49-1 mg/kg
E1668A/E1668C PCB-79 41464-48-6 mg/kg
E1668A/E1668C PCB-8 34883-43-7 mg/kg
E1668A/E1668C PCB-80 33284-52-5 mg/kg
E1668A/E1668C PCB-81 70362-50-4 mg/kg
E1668A/E1668C PCB-82 52663-62-4 mg/kg
E1668A/E1668C PCB-83 60145-20-2 mg/kg
E1668A/E1668C PCB-84 52663-60-2 mg/kg
E1668A/E1668C PCB-85 65510-45-4 mg/kg
E1668A/E1668C PCB-86 55312-69-1 mg/kg
E1668A/E1668C PCB-87 38380-02-8 mg/kg
E1668A/E1668C PCB-88 55215-17-3 mg/kg
E1668A/E1668C PCB-89 73575-57-2 mg/kg
E1668A/E1668C PCB-9 34883-39-1 mg/kg
E1668A/E1668C PCB-90 68194-07-0 mg/kg
E1668A/E1668C PCB-91 68194-05-8 mg/kg
E1668A/E1668C PCB-92 52663-61-3 mg/kg
E1668A/E1668C PCB-93 73575-56-1 mg/kg
E1668A/E1668C PCB-94 73575-55-0 mg/kg
E1668A/E1668C PCB-95 38379-99-6 mg/kg
E1668A/E1668C PCB-96 73575-54-9 mg/kg
E1668A/E1668C PCB-97 41464-51-1 mg/kg
E1668A/E1668C PCB-98 60233-25-2 mg/kg
E1668A/E1668C PCB-99 38380-01-7 mg/kg
E1668A/E1668C Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668A/E1668C PCB, TOTAL (b) PCB mg/kg
E1668A/E1668C PCB, TOTAL (Non DLC) (b) PCB-NonDLC mg/kg
E1668A/E1668C PCB TEQ HH (c) PCBTEQ-HH mg/kg

UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

19.4 19.71 20.19 20.31 20.71
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
11/14/2012 11/14/2012 11/15/2012 11/15/2012 11/15/2012

N N N N N

5.14E-05 J 1.2E-06 5.91E-05 J 1.62E-05 2.42E-05 
0.00819 0.000321 0.00782 0.00118 0.00275 
0.00258 0.000146 0.00291 0.000549 0.0014 

5.44E-05 J 2.77E-06 5.08E-05 J 9.38E-06 3.45E-05 
2.41E-05 J 2.11E-06 2.54E-05 J 1.12E-05 4.42E-05 
0.00819 0.000321 0.00782 0.00118 0.00275 
0.000513 3.3E-05 0.000603 9.07E-05 0.000204 
0.00819 0.000321 0.00782 0.00118 0.00275 
0.00105 J 6.69E-05 0.00115 J 0.000142 0.00087 

6.36E-06 UJ 3.31E-07 U 6.09E-06 UJ 6.88E-07 U 9.87E-07 U
9.85E-05 J 2.79E-06 6.71E-05 J 5.43E-06 2.95E-05 
0.00107 J 2.38E-05 0.00139 J 0.000293 0.00045 

4.98E-06 UJ 2.67E-07 U 4.77E-06 UJ 5.8E-07 U 8.22E-07 U
2.76E-05 J 1.3E-06 2.96E-05 J 3.56E-06 8.07E-06 
0.00148 J 6.81E-05 0.00116 J 0.000146 0.000369 

0.000568 J 3.26E-05 0.000487 J 6.25E-05 0.000162 
0.00224 J 0.000143 0.00201 J 0.000291 0.000759 
0.00213 J 8.44E-05 0.00145 J 0.00016 0.000457 
0.00827 J 0.000311 0.00582 J 0.000672 0.00202 
0.00827 0.000311 0.00582 0.000672 0.00202 

3.31E-06 UJ 2.43E-07 U 5.2E-06 UJ 2.74E-07 U 8.03E-07 U
0.0001 J 6.05E-06 9.6E-05 J 1.43E-05 3.14E-05 

8.27E-05 J 1.87E-06 0.000109 J 2.74E-05 3.68E-05 
0.0118 J 0.000477 0.00818 J 0.00101 0.00301 
0.00117 J 6.92E-05 0.000971 J 0.00015 0.000496 
0.00207 J 9.02E-05 0.00151 J 0.000192 0.000586 

0.000183 J 1.07E-05 0.000176 J 3.2E-05 0.000253 
6.62E-05 J 5.01E-06 6.79E-05 J 1.74E-05 4.49E-05 
0.00645 J 0.000429 0.00588 J 0.000885 0.00232 
7.99E-05 J 7.36E-06 0.000102 J 2.68E-05 7.98E-05 
0.00827 0.000311 0.00582 0.000672 0.00202 

1.41E-05 Z 1.48E-06 2.01E-05 J 4.62E-06 1.79E-05 
0.00622 J 0.000206 0.00379 J 0.000444 0.00185 
0.00141 J 0.000117 0.0015 J 0.000254 0.000738 

0.269 0.0113 0.237 0.033 0.0851 
0.24 0.0106 0.22 0.0313 0.0791 

4.2E-06 2.19E-07 4.98E-06 6.42E-07 1.74E-06 
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Table A-26
Analytical Data for Polychlorinated Biphenyls (PCBs)
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit

Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code

Stream Mile
Sample ID

Homologs
E1668A/E1668C Monochlorobiphenyl 27323-18-8 mg/kg
E1668A/E1668C Dichlorobiphenyl 25512-42-9 mg/kg
E1668A/E1668C Trichlorobiphenyl 25323-68-6 mg/kg
E1668A/E1668C Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668A/E1668C Pentachlorobiphenyl 25429-29-2 mg/kg
E1668A/E1668C Hexachlorobiphenyl 26601-64-9 mg/kg
E1668A/E1668C Heptachlorobiphenyl 28655-71-2 mg/kg
E1668A/E1668C Octachlorobiphenyl 55722-26-4 mg/kg
E1668A/E1668C Nonachlorobiphenyl 53742-07-7 mg/kg

Aroclors
SW8082/SW8082A Aroclor-1016 12674-11-2 mg/kg
SW8082/SW8082A Aroclor-1221 11104-28-2 mg/kg
SW8082/SW8082A Aroclor-1232 11141-16-5 mg/kg
SW8082/SW8082A Aroclor-1242 53469-21-9 mg/kg
SW8082/SW8082A Aroclor-1248 12672-29-6 mg/kg
SW8082/SW8082A Aroclor-1254 11097-69-1 mg/kg
SW8082/SW8082A Aroclor-1260 11096-82-5 mg/kg
SW8082/SW8082A Aroclor-1262 37324-23-5 mg/kg
SW8082/SW8082A Aroclor-1268 11100-14-4 mg/kg
Notes:
DLC - dioxin-like congener.

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

JN - The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.
TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

( ) g g y
analytical program.
(b) - Sum of detected congeners.

(c) - Calculated using WHO TEFs and based on the sum of detected congeners.

UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

19.4 19.71 20.19 20.31 20.71
UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
11/14/2012 11/14/2012 11/15/2012 11/15/2012 11/15/2012

N N N N N

0.000653 J 1.44E-05 0.00046 J 0.000406 J 0.000433 
0.00604 J 0.000262 J 0.00747 J 0.00207 J 0.0042 J
0.0238 J 0.00093 J 0.0317 J 0.00506 J 0.00877 
0.0453 J 0.00231 0.0488 J 0.00794 0.0214 
0.0833 Z 0.00324 0.0583 J 0.00703 Z 0.0217 
0.0752 Z 0.00267 Z 0.05 J 0.0058 Z 0.017 
0.0234 Z 0.00121 0.0268 J 0.00304 0.00786 
0.00733 J 0.000401 0.00914 J 0.001 0.00232 
0.00209 J 0.00017 0.00273 J 0.000376 0.000726 

0.0425 UJ 0.016 U 0.0524 UJ 0.0202 U 0.0249 U
0.0425 UJ 0.016 U 0.0524 UJ 0.0202 U 0.0249 U
0.0425 UJ 0.016 U 0.0524 UJ 0.0202 U 0.0249 U
0.0425 UJ 0.016 U 0.0524 UJ 0.0202 U 0.0249 U
0.0425 UJ 0.016 U 0.0524 UJ 0.0202 U 0.0249 U
0.0835 J 0.016 U 0.158 J 0.0347 0.0698 

0.0425 UJ 0.016 U 0.0944 J 0.0202 U 0.0549 
0.0425 UJ 0.016 U 0.0524 UJ 0.0202 U 0.0249 U
0.0425 UJ 0.016 U 0.0524 UJ 0.0202 U 0.0249 U
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Table A-27
Analytical Data for Dioxins and Furans
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

2008 CLRC-098 2008 CLRC-104 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J
08A-098-C1 08A-104-C1 UPRT18A UPRT18A UPRT18D UPRT18F UPRT18J

0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft
DL DL

17.46 18.37 17.65 17.65 17.81 17.94 17.73
08A-0098-C1AS 08A-0104-C1AS UPRT18A UPRT18A-FD UPRT18D UPRT18F UPRT18J

10/1/2008 9/29/2008 11/26/2012 11/26/2012 11/26/2012 11/26/2012 11/12/2012
N N N FD N N N

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg 0.000456 F 0.000436 JF 0.000204 0.000219 0.000146 4.56E-05 0.000359 J
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg 0.000111 F 0.000587 JF 6.38E-05 6.92E-05 4.49E-05 1.34E-05 5.44E-05 J
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg 4.99E-06 J 1.24E-05 J 4.51E-06 4.29E-06 3.22E-06 8.55E-07 Z 3.21E-06 
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg 1.73E-06 J 2.74E-06 J 2.47E-06 J 2.2E-06 J 1.53E-06 J 6.77E-07 J 1.17E-06 J
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg 8.88E-06 J 2.75E-05 J 7.89E-06 6.83E-06 6.08E-06 1.91E-06 J 4.98E-06 
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg 1.26E-05 J 2E-05 J 9.49E-06 8.78E-06 6.87E-06 2.08E-06 J 7.51E-06 J
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg 9.61E-06 J 3.21E-05 J 6.44E-06 5.95E-06 5.36E-06 1.83E-06 J 2.96E-06 
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg 5.38E-06 J 7.7E-06 J 5.31E-06 J 4.8E-06 J 3.41E-06 J 1.48E-06 J 3E-06 J
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg 4.8E-07 U 1.19E-06 UJ 1.12E-07 UJ 9.57E-08 UJ 1.08E-07 UJ 1.66E-07 UJ 9.96E-08 UJ
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg 2.81E-06 UJ 9.08E-06 UJ 2.58E-06 2E-06 J 1.92E-06 J 7.28E-07 Z 1.05E-06 J
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg 1.23E-06 J 3.35E-06 J 1.78E-06 J 1.5E-06 J 1.33E-06 J 4.92E-07 Z 6.47E-07 Z
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg 5.12E-07 U 4.05E-05 J 7.53E-06 6.86E-06 6.55E-06 2.2E-06 J 3.97E-06 
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg 4.86E-06 J 1.68E-05 J 9.92E-06 J 8.26E-06 J 1.2E-07 UJ 3.55E-06 J 4.57E-06 J
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg 1.05E-06 UJ 1.28E-06 UJ 1.46E-06 1.21E-06 1.63E-06 2.21E-07 Z 6.72E-07 
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg 1.36E-05 JF 5.29E-06 JF 8.95E-06 7.57E-06 1.11E-05 2.01E-06 3.49E-06 
SW1613B OCDD 3268-87-9 mg/kg 0.00496 F 0.00653 JF 0.00218 0.00232 0.0017 0.000513 0.0076 J
SW1613B OCDF 39001-02-0 mg/kg 0.000346 F 0.000563 JF 0.000131 0.000129 7.65E-05 2.14E-05 0.000125 J
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg 1.52E-05 3.45E-05 1.45E-05 1.32E-05 9.58E-06 3.78E-06 1.19E-05 
SW1613B Total HpCDD HPCDD mg/kg 0.000682 0.00082 J 0.000388 0.000439 0.000289 9.98E-05 0.000949 J
SW1613B Total HpCDF HPCDF mg/kg 0.000247 0.000856 J 0.000148 0.000156 0.00011 2.85E-05 Z 0.000156 J
SW1613B Total HxCDD HXCDD mg/kg 6.5E-05 0.000138 J 7.04E-05 J 6.22E-05 J 4.81E-05 J 1.83E-05 Z 5.39E-05 J
SW1613B Total HxCDF HXCDF mg/kg 0.000265 0.000706 J 0.000122 J 0.000111 J 0.000106 J 3.21E-05 J 7.38E-05 Z
SW1613B Total PeCDD PECDD mg/kg 1.25E-05 J 4.27E-05 J 2.28E-05 Z 1.9E-05 Z 1.9E-05 Z 5.5E-06 Z 9.54E-06 Z
SW1613B Total PeCDF PECDF mg/kg 0.000327 0.000636 J 0.000124 J 0.000106 J 0.000109 J 3.85E-05 Z 5.9E-05 Z
SW1613B Total TCDD TCDD mg/kg 2.76E-05 2.11E-05 J 4.82E-05 Z 4.02E-05 Z 4.49E-05 Z 1.03E-05 Z 1.77E-05 Z
SW1613B Total TCDF TCDF mg/kg 8.21E-05 0.000358 J 0.00011 Z 8.35E-05 9.5E-05 2.83E-05 Z 4.66E-05 Z
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

Sample ID
Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has be affixed to the result due to application of a correction factor (CSC 
2011).

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).

Page 1 of 3 AECOM

Final

July 2017



Table A-27
Analytical Data for Dioxins and Furans
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

Sample ID
Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has be affixed to the result due to application of a correction factor (CSC 
2011).

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).

UPRT18J UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K
UPRT18J UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

17.73 18.04 18.09 18.46 18.57 18.61 18.28
UPRT18J-FD UPRT18K UPRT19A UPRT19C UPRT19E UPRT19F UPRT19K
11/12/2012 11/12/2012 11/26/2012 11/26/2012 11/26/2012 11/27/2012 11/13/2012

FD N N N N N N

8.14E-05 J 1.87E-05 5.22E-05 0.000354 J 1.47E-05 4.08E-05 J 4.23E-05 
3.26E-05 J 9.4E-06 J 1.26E-05 0.000341 J 5.85E-06 1.38E-05 J 1.35E-05 J
2.11E-06 J 5.87E-07 J 7.94E-07 Z 3.67E-05 J 3.51E-07 J 8.57E-07 J 6.88E-07 Z
9.48E-07 J 3.03E-07 Z 5.28E-07 J 6.24E-06 J 2.78E-07 Z 6.26E-07 J 5.92E-07 Z
3.18E-06 1.09E-06 J 1.45E-06 J 3.39E-05 J 7.65E-07 J 1.45E-06 J 1.5E-06 J
3.97E-06 J 1.19E-06 J 2.32E-06 J 1.96E-05 J 7.99E-07 J 1.73E-06 J 2.34E-06 J
3.18E-06 1E-06 J 1.16E-06 Z 5.18E-05 J 6.89E-07 J 1.36E-06 J 1.41E-06 J
2.07E-06 J 6.43E-07 J 1.26E-06 J 9.06E-06 J 6.24E-07 J 1.15E-06 J 1.37E-06 J

1.73E-07 UJ 1.05E-07 UJ 9.16E-08 U 2.19E-07 UJ 1.49E-07 UJ 6.83E-08 UJ 1.69E-07 UJ
9.7E-07 Z 5E-07 J 6.83E-07 J 1.37E-05 J 4.39E-07 J 6.81E-07 J 5.06E-07 Z
6.38E-07 J 2.52E-07 J 3.93E-07 Z 4.31E-06 J 2.49E-07 J 4.16E-07 J 4.25E-07 Z
3.87E-06 1.36E-06 J 1.73E-06 J 5.82E-05 J 1.04E-06 J 1.74E-06 J 1.67E-06 J
4E-06 J 2.09E-06 J 2.46E-06 J 6.9E-05 J 2.12E-06 J 2.53E-06 J 2.97E-06 J

5.17E-07 Z 2.72E-07 J 2.45E-07 Z 1E-06 J 1.98E-07 J 2.61E-07 J 3.17E-07 U
3.22E-06 1.25E-06 1.99E-06 1.3E-05 J 9.39E-07 1.38E-06 J 3.08E-06 Z

0.000973 J 0.00021 0.000472 0.00569 J 0.000156 0.000433 J 0.000507 
5.32E-05 J 1.54E-05 J 3.06E-05 0.000471 J 9.47E-06 2.28E-05 J 2.2E-05 J
5.9E-06 2.2E-06 3.25E-06 5.48E-05 1.87E-06 3.09E-06 3.25E-06 

0.000182 J 3.66E-05 9.71E-05 0.000732 J 2.99E-05 J 8.88E-05 J 8.6E-05 
7.11E-05 J 1.91E-05 J 3E-05 Z 0.000847 J 1.33E-05 3.22E-05 J 3.09E-05 Z
2.89E-05 Z 8.43E-06 Z 1.53E-05 Z 0.000146 J 7.94E-06 Z 1.55E-05 Z 1.76E-05 Z
5.83E-05 Z 1.86E-05 Z 2.63E-05 Z 0.00103 J 1.62E-05 Z 2.56E-05 Z 2.67E-05 Z
7.1E-06 Z 2.96E-06 Z 4.33E-06 Z 5.05E-05 J 3.99E-06 Z 4.83E-06 Z 5.26E-06 Z
5.3E-05 Z 2.39E-05 J 2.9E-05 Z 0.000865 J 2.09E-05 Z 3.22E-05 Z 3.21E-05 Z

1.55E-05 Z 7.18E-06 8.84E-06 Z 2.86E-05 Z 6.53E-06 Z 9.9E-06 Z 1.32E-05 
3.94E-05 Z 2.01E-05 Z 2.51E-05 Z 0.00037 J 1.71E-05 Z 2.66E-05 Z 3.44E-05 Z
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Table A-27
Analytical Data for Dioxins and Furans
UPR Accessible Surface Sediment
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (a) DFTEQ-HH mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg
SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(a) - Calculated using WHO TEFs and based on the sum of detected congeners.

Sample ID
Sample Date
Sample Type

Location Name
Location ID

Depth
Stream Code
Stream Mile

Z - EMPC - Estimated Maximum Potential Concentration.

J - Estimated Concentration.

U - The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit.

F - The result is faulty due to problems outside the realm of typical validation rules/flags. 
This qualifier has be affixed to the result due to application of a correction factor (CSC 
2011).

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals developed by 
the World Health Organization (WHO) in 2005 were used to calculate TEQs (Van den 
Berg et al. 2006; USEPA 2010).

UPRT19L UPRT20B UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
UPRT19L UPRT20B UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F
0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft 0 - 0.5 ft

18.62 19.16 19.4 19.71 20.19 20.31 20.71
UPRT19L UPRT20B UPRT20C UPRT20E UPRT21B UPRT21C UPRT21F

11/13/2012 11/13/2012 11/14/2012 11/14/2012 11/15/2012 11/15/2012 11/15/2012
N N N N N N N

1.43E-05 3.07E-05 J 0.000274 J 1.24E-05 J 0.000534 J 2.41E-05 J 8.79E-05 J
5.93E-06 J 2.62E-05 J 0.000116 J 4.54E-06 J 0.000195 J 9.37E-06 J 2.47E-05 J
2.17E-07 U 6.56E-07 J 1.45E-05 J 2.78E-07 J 1.03E-05 J 6.54E-07 J 1.67E-06 J
2.17E-07 J 3.91E-07 J 4.16E-06 J 2.04E-07 J 7.2E-06 J 3.23E-07 J 1.01E-06 J
7.04E-07 J 9.22E-07 J 2.16E-05 J 3.9E-07 Z 1.12E-05 J 9.58E-07 J 1.92E-06 J
7.52E-07 J 1.35E-06 J 1.09E-05 J 6.33E-07 J 1.98E-05 J 1.03E-06 J 3.26E-06 J
5.12E-07 Z 8.1E-07 J 1.29E-05 J 3.98E-07 J 1.14E-05 J 9.91E-07 J 1.82E-06 J
4.24E-07 J 9.2E-07 J 8.59E-06 J 5.29E-07 J 1.68E-05 J 8.3E-07 J 2.35E-06 J

2.07E-07 UJ 1.66E-07 J 2.38E-06 J 1.65E-07 UJ 1.01E-06 J 1.38E-07 UJ 1.56E-07 Z
2.81E-07 J 2.34E-07 Z 8.78E-06 J 1.57E-07 Z 3.03E-06 J 3.13E-07 Z 5.5E-07 J
2.44E-07 U 2.76E-07 J 2.51E-06 J 1.88E-07 J 3.9E-06 J 2.78E-07 J 5.64E-07 J
7.29E-07 J 1.21E-06 J 1.19E-05 J 5.88E-07 J 1.4E-05 J 1.65E-06 J 2.3E-06 
9.64E-07 Z 1.1E-06 J 1.23E-05 J 9.48E-07 J 1.08E-05 J 2.04E-06 J 2.66E-06 
1.84E-07 U 1.73E-07 J 1.15E-06 Z 1.28E-07 U 1.41E-06 J 1.25E-07 J 3.76E-07 J
1.1E-06 Z 7.64E-07 9.13E-06 J 3.08E-07 J 6.8E-06 J 6.52E-07 1.32E-06 
0.000162 0.000358 J 0.00415 J 0.000127 J 0.00543 J 0.000277 J 0.000907 J
9.95E-06 J 2.68E-05 0.000267 J 8.01E-06 0.000444 J 1.63E-05 5.68E-05 
9.95E-07 2.13E-06 2.11E-05 9.95E-07 2.66E-05 2.1E-06 4.6E-06 
2.88E-05 7.11E-05 J 0.000612 J 2.73E-05 J 0.00127 J 5.18E-05 J 0.000168 J
1.24E-05 J 4.75E-05 J 0.000274 J 1.01E-05 Z 0.000447 J 2E-05 J 6.2E-05 J
5.39E-06 Z 1.1E-05 Z 0.000101 J 5.06E-06 Z 0.000184 J 9.34E-06 Z 2.66E-05 J
1.18E-05 Z 2.1E-05 Z 0.000182 J 8.69E-06 Z 0.000246 J 2.08E-05 Z 3.76E-05 Z
8.77E-07 2.71E-06 Z 2.81E-05 Z 1.35E-06 J 3.68E-05 J 2.01E-06 J 7.75E-06 Z

1.22E-05 Z 1.55E-05 Z 0.000143 Z 1.09E-05 Z 0.000161 J 2.28E-05 Z 3.34E-05 Z
3.75E-06 4.59E-06 Z 4.8E-05 Z 1.89E-06 Z 5.24E-05 Z 4.32E-06 Z 1.34E-05 Z

1.06E-05 Z 1.14E-05 Z 0.000112 J 5.03E-06 Z 0.000112 Z 1.33E-05 Z 2.26E-05 Z
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AN-FT AN-FT AN-FT AN-FT AN-FT AN-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09

UPR09-ANFT-IND013 UPR09-ANFT-IND044 UPR09-ANFT-IND061 UPR10-ANFT-IND007 UPR10-ANFT-IND058 UPR10-ANFT-IND066 UPR09-ARFT-COMP01 UPR09-ARFT-COMP02
10/10/2012 10/16/2012 10/18/2012 10/9/2012 10/17/2012 10/18/2012 10/19/2012 10/17/2012

N N N N N N N N
Method Analyte CAS Unit

Butylins
KRONE Dibutyltin 14488-53-0 mg/kg 0.0049 U 0.005 U 0.0071 U 0.0048 U 0.0048 U 0.006 U 0.01 UJ 0.0099 UJ
KRONE Monobutyltin 78763-54-9 mg/kg 0.0019 J 0.0023 J 0.0071 U 0.0014 J 0.0018 J 0.0028 J 0.01 UJ 0.0099 UJ
KRONE Tetrabutyltin 1461-25-2 mg/kg 0.0049 U 0.005 U 0.0071 U 0.0048 U 0.0048 U 0.006 U 0.01 U 0.0099 U
KRONE Tributyltin 36643-28-4 mg/kg 0.00097 J 0.0023 J 0.0071 UJ 0.0012 J 0.0048 UJ 0.006 UJ 0.01 UJ 0.0099 UJ

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg 0.000448 J 0.000185 J 0.000102 J 0.00025 UJ 6E-05 UJ 0.000194 J 0.00097 U 0.00158 J
E1699M 2,4'-DDE 3424-82-6 mg/kg 0.00041 J 9.1E-05 U 0.000139 J 0.000205 J 0.0001 U 0.000103 J 0.000158 J 0.000584 J
E1699M 2,4'-DDT 789-02-6 mg/kg 0.00013 U 8.8E-05 U 4E-05 U 9.4E-05 U 3E-05 U 0.00023 J 0.00087 J 0.0001 U
E1699M 4,4'-DDD 72-54-8 mg/kg 0.0052 J 0.0044 J 0.00297 J 0.00438 J 0.00211 J 0.00358 J 0.0675 0.0528 
E1699M 4,4'-DDE 72-55-9 mg/kg 0.0123 J 0.0105 J 0.0103 J 0.0114 J 0.0164 J 0.00749 J 0.153 0.112 
E1699M 4,4'-DDT 50-29-3 mg/kg 0.00076 J 0.00151 0.000595 J 0.00124 0.00045 J 0.00144 0.0104 0.008 
E1699M Aldrin 309-00-2 mg/kg 4.7E-05 J 2.1E-05 U 7.7E-06 U 1.7E-05 U 1.5E-05 U 1.7E-05 U 3.6E-05 U 5.3E-05 J
E1699M alpha-BHC 319-84-6 mg/kg 4.1E-05 U 4.6E-05 U 5E-05 U 4.8E-05 U 7.4E-05 U 6.6E-05 U 0.0001 U 5.2E-05 U
E1699M beta-BHC 319-85-7 mg/kg 5.1E-05 U 5.7E-05 U 6.1E-05 U 5.9E-05 U 9.1E-05 U 8.1E-05 U 0.00015 U 0.000133 J
E1699M cis-Chlordane 5103-71-9 mg/kg 0.0128 0.00759 0.00604 0.00914 0.00484 0.0068 U 0.0743 0.0785 
E1699M cis-Nonachlor 5103-73-1 mg/kg 0.003 J 0.00223 J 0.00207 J 0.00279 J 0.00213 J 0.00234 J 0.0433 0.0375 
E1699M delta-BHC 319-86-8 mg/kg 4.9E-05 U 5.5E-05 U 5.9E-05 U 5.7E-05 U 8.8E-05 U 7.8E-05 U 0.00015 U 7.7E-05 U
E1699M Dieldrin 60-57-1 mg/kg 0.0042 0.00242 0.00239 0.00296 0.00123 0.00209 0.0504 0.0523 
E1699M Endosulfan I 959-98-8 mg/kg 0.00014 U 9.4E-05 U 9.9E-05 U 0.00011 U 0.00011 U 7.8E-05 U 0.00112 J 0.0009 U
E1699M Endosulfan II 33213-65-9 mg/kg 0.00019 U 9.5E-05 U 0.00013 U 8.3E-05 U 0.00011 U 9.8E-05 U 0.00058 UJ 0.00029 UJ
E1699M Endosulfan Sulfate 1031-07-8 mg/kg 0.00014 J 0.000102 J 6.52E-05 J 9.95E-05 J 9.08E-05 J 0.000103 J 0.000566 J 0.000601 J
E1699M Endrin 72-20-8 mg/kg 2.4E-05 U 1.6E-05 U 2.1E-05 U 3.4E-05 U 2.2E-05 U 3.2E-05 U 0.00027 J 0.000286 J
E1699M Endrin aldehyde 7421-93-4 mg/kg 3.2E-05 U 2.2E-05 U 2.2E-05 U 3.5E-05 U 2.2E-05 U 2.3E-05 U 0.00025 U 0.00012 U
E1699M Endrin ketone 53494-70-5 mg/kg 2.9E-05 U 6.7E-05 U 3E-05 U 3E-05 U 3E-05 U 3.8E-05 U 0.00015 U 0.000193 U
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg 4.9E-05 U 5.9E-05 U 6E-05 U 5.7E-05 U 8.7E-05 U 7.3E-05 U 0.00018 U 0.000275 J
E1699M Heptachlor 76-44-8 mg/kg 2.87E-05 J 1.8E-05 U 2.9E-05 J 1.3E-05 U 8.8E-06 U 1.3E-05 U 6.9E-05 U 8.99E-05 J
E1699M Heptachlor Epoxide 1024-57-3 mg/kg 0.002 0.00111 0.00096 0.00137 0.00053 J 0.00106 0.0193 0.0219 
E1699M Hexachlorobenzene 118-74-1 mg/kg 0.000237 J 0.000228 J 0.000164 J 0.000222 J 7.72E-05 J 0.000193 J 0.00226 J 0.00222 J
E1699M Methoxychlor 72-43-5 mg/kg 3.5E-05 U 3.2E-05 U 4.6E-05 U 2.9E-05 U 6.1E-05 U 0.000831 J 0.00014 U 0.00013 U
E1699M Oxy-chlordane 27304-13-8 mg/kg 0.002 0.001 0.00113 0.00126 0.000691 J 0.00127 0.0425 J 0.0358 J
E1699M trans-Chlordane 5103-74-2 mg/kg 0.0063 J 0.00358 J 0.00247 J 0.00424 J 0.00169 J 0.00388 J 0.0138 0.021 
E1699M trans-Nonachlor 39765-80-5 mg/kg 0.0063 J 0.00369 J 0.00239 J 0.00423 J 0.00163 J 0.00386 J 0.015 0.0212 

Metals and Inorganics
E1632 Arsenic, Inorganic 7440-38-2 mg/kg 0.009 U 0.01 U 0.009 U 0.009 U 0.009 U 0.009 U 0.01 U 0.01 U
CALC Arsenic, Organic AS-ORG mg/kg 0.013 0.018 0.011 0.01 0.011 0.02 0.029 0.023 
E1630 Methyl Mercury 22967-92-6 mg/kg 0.102 0.098 0.279 0.0984 0.294 0.0565 0.224 0.24 
E1631E Mercury, Total 7439-97-6 mg/kg 0.129 J 0.104 J 0.266 0.117 J 0.291 0.0703 J 0.279 0.325 
CALC Mercury, Inorganic HG-INORG mg/kg 0.027 0.006 0 0.0186 0 0.0138 0.055 0.085 
SW6010C Calcium 7440-70-2 mg/kg 152 184 87 156 119 145 325 302 
SW6010C Chromium 7440-47-3 mg/kg 0.146 0.142 0.161 0.225 0.174 0.567 0.326 J 0.254 J
SW6010C Iron 7439-89-6 mg/kg 5.78 6.15 4.69 6.78 5.16 6.41 4.91 J 7.01 J
SW6010C Magnesium 7439-95-4 mg/kg 298 280 256 298 247 308 217 200 
SW6010C Potassium 7440-09-7 mg/kg 4600 4510 4280 4740 4200 5070 3260 3360 
SW6010C Sodium 7440-23-5 mg/kg 563 532 488 536 596 525 649 826 
SW6010C Titanium 7440-32-6 mg/kg 0.04 U 0.037 U 0.035 U 0.04 U 0.033 U 0.041 U 0.027 J 0.033 J
SW6010C Vanadium 7440-62-2 mg/kg 0.08 U 0.074 U 0.07 U 0.02 J 0.015 J 0.018 J 0.099 U 0.111 U
SW6010C Zinc 7440-66-6 mg/kg 17.1 24.6 
SW6020A Aluminum 7429-90-5 mg/kg 0.78 0.37 U 0.35 U 0.4 U 0.33 U 0.41 U 0.53 J 0.83 J
SW6020A Antimony 7440-36-0 mg/kg 0.01 U 0.0093 U 0.0088 U 0.01 U 0.0082 U 0.0103 U 0.0123 UJ 0.0138 UJ
SW6020A Arsenic, Total 7440-38-2 mg/kg 0.013 J 0.018 J 0.011 J 0.01 J 0.011 J 0.02 J 0.029 J 0.023 J
SW6020A Barium 7440-39-3 mg/kg 0.0429 J 0.0449 J 0.039 J 0.0592 J 0.0431 J 0.0409 J 0.157 0.0805 
SW6020A Beryllium 7440-41-7 mg/kg 0.004 U 0.0037 U 0.0035 U 0.004 U 0.0033 U 0.0041 U 0.0049 U 0.0055 U
SW6020A Cadmium 7440-43-9 mg/kg 0.0005 J 0.0005 J 0.0035 U 0.004 U 0.0015 J 0.0041 U 0.0023 J 0.0034 J
SW6020A Cobalt 7440-48-4 mg/kg 0.0089 J 0.0048 J 0.0068 J 0.0086 J 0.0067 J 0.0107 J 0.0124 J 0.0149 J

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AN-FT AN-FT AN-FT AN-FT AN-FT AN-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09

UPR09-ANFT-IND013 UPR09-ANFT-IND044 UPR09-ANFT-IND061 UPR10-ANFT-IND007 UPR10-ANFT-IND058 UPR10-ANFT-IND066 UPR09-ARFT-COMP01 UPR09-ARFT-COMP02
10/10/2012 10/16/2012 10/18/2012 10/9/2012 10/17/2012 10/18/2012 10/19/2012 10/17/2012

N N N N N N N N
Method Analyte CAS Unit

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020A Copper 7440-50-8 mg/kg 0.314 0.4 0.326 0.316 0.301 0.296 0.219 J 0.292 J
SW6020A Lead 7439-92-1 mg/kg 0.0091 J 0.0168 J 0.0035 UJ 0.0118 J 0.0048 J 0.0087 J 0.0154 0.014 
SW6020A Manganese 7439-96-5 mg/kg 0.185 J 0.141 J 0.119 J 0.163 J 0.158 J 0.202 J 0.472 J 0.375 J
SW6020A Nickel 7440-02-0 mg/kg 0.093 J 0.085 J 0.11 J 0.086 J 0.112 J 0.351 J 0.256 J 0.279 J
SW6020A Silver 7440-22-4 mg/kg 0.004 U 0.0037 U 0.0035 U 0.004 U 0.0033 U 0.0041 U 0.0049 U 0.0055 U
SW6020A Thallium 7440-28-0 mg/kg 0.004 U 0.0037 U 0.0035 U 0.004 U 0.0033 U 0.0041 U 0.0049 U 0.0055 U
SW6020A Zinc 7440-66-6 mg/kg 4.39 3.99 3.74 4.9 3.79 4.49 
SW7742 Selenium 7782-49-2 mg/kg 0.135 0.097 0.092 0.135 0.114 0.126 0.471 0.534 

Polycyclic Aromatic Hydrocarbons
CARB429 MOD1-Methylnaphthalene 90-12-0 mg/kg 0.007 0.0036 0.0029 0.00192 J 0.0005 U 0.00106 J 0.009 0.0146 
CARB429 MOD1-Methylphenanthrene 832-69-9 mg/kg 0.0043 0.0044 0.002 0.00139 J 0.000282 U 0.00036 J 0.00093 J 0.00117 J
CARB429 MOD2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg 0.0094 0.0085 0.0052 0.0054 0.00072 J 0.00164 J 0.00096 J 0.0034 
CARB429 MOD2,6-Dimethylnaphthalene 581-42-0 mg/kg 0.0098 0.0091 0.0037 0.0041 0.00051 U 0.0014 J 0.002 0.0038 
CARB429 MOD2-Methylnaphthalene 91-57-6 mg/kg 0.0026 J 0.0023 0.00166 J 0.00088 UJ 0.00052 UJ 0.00085 UJ 0.0037 0.0042 
CARB429 MODAcenaphthene 83-32-9 mg/kg 0.0214 0.0136 0.0076 0.0099 0.00084 J 0.0022 0.0178 0.0271 
CARB429 MODAcenaphthylene 208-96-8 mg/kg 0.0092 0.0032 0.0029 0.0045 0.00049 J 0.00159 J 0.004 0.0055 
CARB429 MODAnthracene 120-12-7 mg/kg 0.0127 0.0145 0.005 0.0055 0.00068 J 0.00178 J 0.0041 0.0054 
CARB429 MODBenzo(a)anthracene 56-55-3 mg/kg 0.00058 J 0.001 U 0.0002 U 0.00019 U 0.00029 U 0.00016 U 0.00037 J 0.000251 J
CARB429 MODBenzo(a)pyrene 50-32-8 mg/kg 0.0006 U 0.002 U 0.00038 U 0.0005 U 0.00047 U 0.00072 U 0.00036 UJ 0.00027 UJ
CARB429 MODBenzo(E)pyrene 192-97-2 mg/kg 0.00051 J 0.0015 U 0.00031 U 0.00041 U 0.00039 U 0.00059 U 0.00029 U 0.00022 U
CARB429 MODBenzo(g,h,i)perylene 191-24-2 mg/kg 0.0006 UJ 0.0012 U 0.00032 UJ 0.00063 UJ 0.00055 UJ 0.0005 UJ 0.00037 U 0.00024 U
CARB429 MODBenzo(k)fluoranthene 207-08-9 mg/kg 0.00031 U 0.0023 U 0.00025 U 0.00025 U 0.00023 U 0.00042 U 0.00031 U 0.00025 U
CARB429 MODBENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg 0.00028 U 0.0015 UJ 0.00022 U 0.00022 U 0.00021 U 0.00039 U 0.00027 U 0.00022 U
CARB429 MODChrysene 218-01-9 mg/kg 0.0025 J 0.0014 J 0.00133 J 0.00101 J 0.00052 J 0.00018 U 0.00053 J 0.00043 J
CARB429 MODDibenzo(a,h)anthracene 53-70-3 mg/kg 0.00078 UJ 0.0015 UJ 0.00059 UJ 0.00087 UJ 0.00091 UJ 0.001 UJ 0.00031 U 0.00022 U
CARB429 MODDibenzothiophene 132-65-0 mg/kg 0.0027 0.003 0.00111 J 0.00135 J 0.000175 U 0.000302 J 0.000412 J 0.000697 J
CARB429 MODFluoranthene 206-44-0 mg/kg 0.0138 J 0.0096 0.0073 J 0.006 J 0.0016 J 0.0025 J 0.0029 0.0032 
CARB429 MODFluorene 86-73-7 mg/kg 0.0103 0.0189 0.0046 0.0053 0.00055 J 0.0012 J 0.0025 0.004 
CARB429 MODIndeno(1,2,3-cd)pyrene 193-39-5 mg/kg 0.00065 UJ 0.0014 U 0.00036 UJ 0.00066 UJ 0.00058 UJ 0.0005 UJ 0.00035 U 0.00023 U
CARB429 MODNaphthalene 91-20-3 mg/kg 0.0016 UJ 0.00089 U 0.0013 UJ 0.00159 UJ 0.00076 UJ 0.00125 UJ 0.0077 J 0.0042 UJ
CARB429 MODPerylene 198-55-0 mg/kg 0.00047 U 0.0018 U 0.00033 U 0.00042 U 0.00038 U 0.0007 U 0.00027 U 0.00022 U
CARB429 MODPhenanthrene 85-01-8 mg/kg 0.0222 0.0374 0.0098 0.0113 0.00168 J 0.0034 0.0045 J 0.006 J
CARB429 MODPyrene 129-00-0 mg/kg 0.0128 0.0078 J 0.0064 0.0045 0.00145 J 0.00178 J 0.00183 U 0.002 U

Semivolatile Organic Compounds
SW8270D 1,1'-Biphenyl 92-52-4 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D 2,4,5-Trichlorophenol 95-95-4 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D 2,4,6-Trichlorophenol 88-06-2 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D 2,4-Dichlorophenol 120-83-2 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D 2,4-Dimethylphenol 105-67-9 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D 2,4-Dinitrophenol 51-28-5 mg/kg 24 U 23.9 U 23.8 U 23.7 U 23.8 U 23.8 U 23.7 U 23.7 U
SW8270D 2,4-Dinitrotoluene 121-14-2 mg/kg 6 U 5.98 U 5.94 U 5.92 U 5.96 U 5.95 U 5.92 U 5.93 U
SW8270D 2,6-Dinitrotoluene 606-20-2 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
SW8270D 2-Chloronaphthalene 91-58-7 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D 2-Chlorophenol 95-57-8 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
SW8270D 2-Methylnaphthalene 91-57-6 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D 2-Methylphenol 95-48-7 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D 2-Nitroaniline 88-74-4 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
SW8270D 2-Nitrophenol 88-75-5 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D 3,3'-Dichlorobenzidine 91-94-1 mg/kg 6 U 5.98 U 5.94 U 5.92 U 5.96 U 5.95 U 5.92 U 5.93 U
SW8270D 3-Nitroaniline 99-09-2 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
SW8270D 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg 20 U 19.9 U 19.8 U 19.7 U 19.9 U 19.8 U 19.7 U 19.8 U
SW8270D 4-Bromophenyl-phenylether 101-55-3 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D 4-Chloro-3-methylphenol 59-50-7 mg/kg 6 U 5.98 U 5.94 U 5.92 U 5.96 U 5.95 U 5.92 U 5.93 U
SW8270D 4-Chloroaniline 106-47-8 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 UJ 1.98 UJ
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AN-FT AN-FT AN-FT AN-FT AN-FT AN-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09

UPR09-ANFT-IND013 UPR09-ANFT-IND044 UPR09-ANFT-IND061 UPR10-ANFT-IND007 UPR10-ANFT-IND058 UPR10-ANFT-IND066 UPR09-ARFT-COMP01 UPR09-ARFT-COMP02
10/10/2012 10/16/2012 10/18/2012 10/9/2012 10/17/2012 10/18/2012 10/19/2012 10/17/2012

N N N N N N N N
Method Analyte CAS Unit

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270D 4-Chlorophenyl-phenylether 7005-72-3 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
SW8270D 4-Methylphenol 106-44-5 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D 4-Nitroaniline 100-01-6 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
SW8270D 4-Nitrophenol 100-02-7 mg/kg 40 U 39.8 U 39.6 U 39.4 U 39.8 U 39.7 U 39.4 U 39.5 U
SW8270D Acenaphthene 83-32-9 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Acenaphthylene 208-96-8 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Acetophenone 98-86-2 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Anthracene 120-12-7 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Atrazine 1912-24-9 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Benzaldehyde 100-52-7 mg/kg 30 U 29.9 U 29.7 U 29.6 U 29.8 U 29.8 U 29.6 U 29.6 U
SW8270D Benzo(a)anthracene 56-55-3 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
SW8270D Benzo(a)pyrene 50-32-8 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Benzo(b)fluoranthene 205-99-2 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
SW8270D Benzo(g,h,i)perylene 191-24-2 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
SW8270D Benzo(k)fluoranthene 207-08-9 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
SW8270D bis-(2-chloroethoxy)methane 111-91-1 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D bis-(2-Chloroethyl)ether 111-44-4 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg 8 U 7.97 U 7.92 U 7.89 U 7.95 U 7.94 U 7.89 U 7.9 U
SW8270D Butylbenzylphthalate 85-68-7 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Caprolactam 105-60-2 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Carbazole 86-74-8 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Chrysene 218-01-9 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
SW8270D Dibenzo(a,h)anthracene 53-70-3 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
SW8270D Dibenzofuran 132-64-9 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Diethylphthalate 84-66-2 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Dimethylphthalate 131-11-3 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Di-n-butylphthalate 84-74-2 mg/kg 6 U 5.98 U 5.94 U 5.92 U 5.96 U 5.95 U 5.92 U 5.93 U
SW8270D Di-n-octylphthalate 117-84-0 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Fluoranthene 206-44-0 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
SW8270D Fluorene 86-73-7 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Hexachlorobenzene 118-74-1 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Hexachlorobutadiene 87-68-3 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Hexachlorocyclo-pentadiene 77-47-4 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
SW8270D Hexachloroethane 67-72-1 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Isophorone 78-59-1 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Naphthalene 91-20-3 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Nitrobenzene 98-95-3 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D N-Nitroso-di-n-propylamine 621-64-7 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D N-Nitrosodiphenylamine 86-30-6 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Pentachlorophenol 87-86-5 mg/kg 12 U 12 U 11.9 U 11.8 U 11.9 U 11.9 U 11.8 U 11.8 U
SW8270D Phenanthrene 85-01-8 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Phenol 108-95-2 mg/kg 4 U 3.98 U 3.96 U 3.94 U 3.98 U 3.97 U 3.94 U 3.95 U
SW8270D Pyrene 129-00-0 mg/kg 2 U 1.99 U 1.98 U 1.97 U 1.99 U 1.98 U 1.97 U 1.98 U
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Brown Bullhead-Fillet 
(skinless)
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Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)
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N N N N N N N N
Method Analyte CAS Unit
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SW8270DSIM C1-Benzanthracene/chrysenes BACC1 mg/kg 0.00148 U 0.00147 U 0.00148 U 0.00149 U 0.00148 U 0.0015 U 0.00148 U 0.00149 U
SW8270DSIM C1-DIBENZOTHIOPHENE DBTC1 mg/kg 0.00316 0.00437 0.00174 0.0018 0.00035 J 0.000483 J 0.000768 J 0.00108 J
SW8270DSIM C1-FLUORENE FLC1 mg/kg 0.00562 0.00749 0.00309 0.00301 0.000439 J 0.000672 J 0.00108 J 0.00186 
SW8270DSIM C1-Phenanthrene/anthracenes PATAC1 mg/kg 0.00895 0.0126 0.00467 0.0038 0.000653 J 0.00105 J 0.00182 0.00248 
SW8270DSIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg 0.0038 0.0019 0.00179 0.00148 J 0.000506 J 0.000674 J 0.00103 J 0.00109 J
SW8270DSIM C2-Benzanthracene/chrysenes BACC2 mg/kg 0.00148 U 0.00147 U 0.00148 U 0.00149 U 0.00148 U 0.0015 U 0.00148 U 0.00149 U
SW8270DSIM C2-DIBENZOTHIOPHENE DBTC2 mg/kg 0.00214 0.00179 0.0013 J 0.00114 J 0.000493 J 0.000683 J 0.000471 J 0.000592 J
SW8270DSIM C2-FLUORENE FLC2 mg/kg 0.00319 0.00266 0.00179 0.0016 0.000576 J 0.000819 J 0.00076 J 0.00101 J
SW8270DSIM C2-NAPHTHALENES NPHC2 mg/kg 0.016 0.0157 0.00724 0.00672 0.000903 J 0.00183 J 0.00607 0.00974 
SW8270DSIM C2-Phenanthrene/anthracenes PATAC2 mg/kg 0.00295 0.00243 0.00176 0.00138 J 0.00148 U 0.000752 J 0.00096 J 0.00107 J
SW8270DSIM C3-Benzanthracene/chrysenes BACC3 mg/kg 0.00148 U 0.00147 U 0.00148 U 0.00149 U 0.00148 U 0.0015 U 0.00148 U 0.00149 U
SW8270DSIM C3-DIBENZOTHIOPHENE DBTC3 mg/kg 0.00128 J 0.000914 J 0.000793 J 0.000922 J 0.00148 U 0.000714 J 0.00148 U 0.00149 U
SW8270DSIM C3-FLUORENE FLC3 mg/kg 0.00256 0.0018 0.00148 U 0.00149 U 0.00148 U 0.0015 U 0.00148 U 0.00149 U
SW8270DSIM C3-NAPHTHALENE NPHC3 mg/kg 0.0185 0.022 0.00996 0.0116 0.00139 J 0.00292 0.0043 0.00649 
SW8270DSIM C3-Phenanthrene/anthracenes PATAC3 mg/kg 0.00163 0.000995 J 0.00109 J 0.00108 J 0.000723 J 0.000692 J 0.00369 0.00362 
SW8270DSIM C4-Benzanthracene/chrysenes BACC4 mg/kg 0.00148 U 0.00147 U 0.00148 U 0.00149 U 0.00148 U 0.0015 U 0.00148 U 0.00149 U
SW8270DSIM C4-Dibenzothiophenes DTPC4 mg/kg 0.00148 U 0.00147 U 0.00148 U 0.00149 U 0.00148 U 0.0015 U 0.00148 U 0.00149 U
SW8270DSIM C4-NAPHTHALENE NPHC4 mg/kg 0.00868 0.00628 0.00464 0.00561 0.00111 J 0.00196 J 0.00188 J 0.00282 
SW8270DSIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg 0.000792 J 0.00147 U 0.00148 U 0.00149 U 0.00148 U 0.0015 U 0.000462 J 0.000467 J

Polychlorinated Biphenyls (Congeners)
E1668C PCB-1 2051-60-7 mg/kg 1.9E-05 1.86E-06 2.58E-06 8.58E-06 1.28E-06 U 2.58E-06 2.05E-06 2.67E-06 
E1668C PCB-10 33146-45-1 mg/kg 2.81E-05 3.64E-06 6.28E-06 1.99E-05 2.26E-06 4.16E-06 2.75E-06 7.06E-06 
E1668C PCB-100 39485-83-1 mg/kg 7.3E-07 7.98E-07 1.6E-06 4.78E-07 3.26E-06 1.23E-06 1.34E-06 2.09E-06 
E1668C PCB-101 37680-73-2 mg/kg 6.35E-07 6.94E-07 1.39E-06 4.16E-07 2.84E-06 1.07E-06 1.22E-06 1.9E-06 
E1668C PCB-102 68194-06-9 mg/kg 3.18E-05 3.28E-06 3.12E-06 3.16E-05 2.86E-06 U 1.88E-06 0.000924 0.00157 
E1668C PCB-103 60145-21-3 mg/kg 5.29E-05 1.18E-05 1.35E-05 3.4E-05 4.35E-06 2.55E-06 EMPC-J 7.44E-06 2.26E-05 
E1668C PCB-104 56558-16-8 mg/kg 6.47E-06 1.07E-06 1.43E-06 3.68E-06 3.25E-07 U 2.24E-07 U 5.3E-07 U 3.29E-06 EMPC-J
E1668C PCB-105 32598-14-4 mg/kg 0.00157 0.000781 0.000742 0.00149 0.000498 0.000181 0.025 J 0.0225 J
E1668C PCB-106 70424-69-0 mg/kg 5.53E-07 U 6.04E-07 U 1.21E-06 U 3.62E-07 U 2.47E-06 U 9.28E-07 U 1.11E-06 U 1.74E-06 U
E1668C PCB-107 70424-68-9 mg/kg 0.000348 0.000158 0.000159 0.000318 0.000107 3.04E-05 0.00107 0.000874 
E1668C PCB-108 70362-41-3 mg/kg 6.69E-05 1.82E-05 2.08E-05 6.25E-05 7.69E-06 5.31E-06 0.000171 0.000114 
E1668C PCB-109 74472-35-8 mg/kg 6.32E-07 6.91E-07 1.38E-06 4.14E-07 2.82E-06 1.06E-06 1.23E-06 1.92E-06 
E1668C PCB-11 2050-67-1 mg/kg 2.04E-05 U 8.66E-06 U 1.1E-05 U 9.57E-05 6.96E-06 U 7.55E-06 U 1.39E-05 UJ 2.52E-05 J
E1668C PCB-110 38380-03-9 mg/kg 0.00461 J 0.00216 0.00156 0.00434 J 0.0008 0.000503 0.0435 J 0.0459 J
E1668C PCB-111 39635-32-0 mg/kg 5.21E-06 2.18E-06 2.12E-06 EMPC-J 3.86E-06 2.29E-06 U 8.61E-07 U 7.59E-05 7.99E-05 
E1668C PCB-112 74472-36-9 mg/kg 2.35E-05 6.26E-06 1.25E-06 U 4.72E-05 3.61E-06 1.57E-06 1.08E-06 U 1.68E-06 U
E1668C PCB-113 68194-10-5 mg/kg 6.35E-07 6.94E-07 1.39E-06 4.16E-07 2.84E-06 1.07E-06 1.22E-06 1.9E-06 
E1668C PCB-114 74472-37-0 mg/kg 0.000118 5.02E-05 4.93E-05 0.000102 3.7E-05 1.04E-05 0.00113 0.00125 
E1668C PCB-115 74472-38-1 mg/kg 7.99E-05 5.28E-05 4E-05 6.5E-05 1.85E-05 1.24E-05 0.00222 0.00141 
E1668C PCB-116 18259-05-7 mg/kg 6.85E-07 7.49E-07 1.5E-06 4.49E-07 3.06E-06 1.15E-06 1.16E-06 1.81E-06 
E1668C PCB-117 68194-11-6 mg/kg 0.000165 7.52E-05 7.8E-05 0.00011 4.08E-05 1.15E-05 0.00416 J 0.00375 
E1668C PCB-118 31508-00-6 mg/kg 0.00431 J 0.00216 0.00204 0.00426 J 0.00144 0.000405 0.0616 J 0.0555 J
E1668C PCB-119 56558-17-9 mg/kg 6.32E-07 6.91E-07 1.38E-06 4.14E-07 2.82E-06 1.06E-06 1.23E-06 1.92E-06 
E1668C PCB-12 2974-92-7 mg/kg 8.95E-06 EMPC-J 1.94E-06 J 2.22E-06 J 1.12E-05 9.94E-07 J 1.2E-06 J 3.14E-06 U 7.71E-06 U
E1668C PCB-120 68194-12-7 mg/kg 2.02E-05 7.72E-06 8.57E-06 1.49E-05 5.58E-06 1.26E-06 0.000203 0.000203 
E1668C PCB-121 56558-18-0 mg/kg 3.82E-06 1.5E-06 1.82E-06 2.34E-06 2.33E-06 U 8.74E-07 U 4.62E-05 6.44E-05 
E1668C PCB-122 76842-07-4 mg/kg 5.42E-05 2.32E-05 1.9E-05 4.21E-05 1.18E-05 5.33E-06 0.000156 0.000209 
E1668C PCB-123 65510-44-3 mg/kg 9.46E-05 4.38E-05 3.9E-05 8.85E-05 2.68E-05 8.84E-06 0.000836 0.000975 
E1668C PCB-124 70424-70-3 mg/kg 5.79E-07 6.33E-07 1.27E-06 3.79E-07 2.59E-06 9.72E-07 1.15E-06 1.79E-06 
E1668C PCB-125 74472-39-2 mg/kg 6.32E-07 6.91E-07 1.38E-06 4.14E-07 2.82E-06 1.06E-06 1.23E-06 1.92E-06 
E1668C PCB-126 57465-28-8 mg/kg 1.21E-05 6.4E-06 4.79E-06 1.04E-05 3.15E-06 1.31E-06 8.99E-05 5.86E-05 
E1668C PCB-127 39635-33-1 mg/kg 1.21E-05 5.53E-06 5.14E-06 1.15E-05 3.41E-06 1.01E-06 U 0.000139 0.000174 
E1668C PCB-128 38380-07-3 mg/kg 0.000761 0.000413 0.000399 0.000739 0.00028 7.52E-05 0.0118 J 0.0104 J
E1668C PCB-129 55215-18-4 mg/kg 0.00573 0.00307 0.00301 0.00633 0.00217 0.000536 0.0902 J 0.0916 J
E1668C PCB-13 2974-90-5 mg/kg 5.12E-07 2.27E-07 2.02E-07 7.2E-07 2.62E-07 2.55E-07 3.14E-06 7.71E-06 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AN-FT AN-FT AN-FT AN-FT AN-FT AN-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09

UPR09-ANFT-IND013 UPR09-ANFT-IND044 UPR09-ANFT-IND061 UPR10-ANFT-IND007 UPR10-ANFT-IND058 UPR10-ANFT-IND066 UPR09-ARFT-COMP01 UPR09-ARFT-COMP02
10/10/2012 10/16/2012 10/18/2012 10/9/2012 10/17/2012 10/18/2012 10/19/2012 10/17/2012

N N N N N N N N
Method Analyte CAS Unit

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-130 52663-66-8 mg/kg 0.000338 0.000172 0.000156 0.000345 0.000111 3.07E-05 0.0054 J 0.00518 J
E1668C PCB-131 61798-70-7 mg/kg 4.61E-05 2.17E-05 1.5E-05 4.52E-05 9.84E-06 4.46E-06 9.05E-05 0.000159 
E1668C PCB-132 38380-05-1 mg/kg 0.0013 0.000641 0.000436 0.00129 0.000297 0.00013 0.00573 J 0.00596 J
E1668C PCB-133 35694-04-3 mg/kg 9.74E-05 4.26E-05 4.34E-05 8.9E-05 2.9E-05 6.81E-06 0.00157 0.00161 
E1668C PCB-134 52704-70-8 mg/kg 0.000205 9.61E-05 6.82E-05 0.000196 4.24E-05 1.94E-05 0.00185 0.00218 
E1668C PCB-135 52744-13-5 mg/kg 0.00148 0.000733 0.000564 0.00154 0.000371 0.000149 0.00716 0.00993 J
E1668C PCB-136 38411-22-2 mg/kg 0.000373 0.000148 9.18E-05 0.000328 5.35E-05 3.78E-05 0.00103 0.00163 
E1668C PCB-137 35694-06-5 mg/kg 0.000223 0.000115 0.000117 0.000246 9.08E-05 1.75E-05 0.0033 0.00417 J
E1668C PCB-138 35065-28-2 mg/kg 4.18E-07 2.77E-07 3.08E-07 4.02E-07 3.42E-07 2.68E-07 9.55E-07 1.95E-06 
E1668C PCB-139 56030-56-9 mg/kg 6.61E-05 2.83E-05 2.53E-05 6.2E-05 1.64E-05 4.69E-06 0.0012 0.00129 
E1668C PCB-14 34883-41-5 mg/kg 4.35E-07 U 1.93E-07 U 1.72E-07 U 6.12E-07 U 2.23E-07 U 2.17E-07 U 2.71E-06 U 6.65E-06 U
E1668C PCB-140 59291-64-4 mg/kg 4.18E-07 2.77E-07 3.08E-07 4.02E-07 3.41E-07 2.68E-07 9.85E-07 2.01E-06 
E1668C PCB-141 52712-04-6 mg/kg 0.00099 0.000476 0.000474 0.00104 0.00033 8.51E-05 0.012 J 0.0126 J
E1668C PCB-142 41411-61-4 mg/kg 8.72E-07 EMPC-J 6.68E-07 J 3.67E-07 U 1.06E-06 EMPC-J 4.07E-07 U 3.19E-07 U 1.15E-06 U 2.34E-06 U
E1668C PCB-143 68194-15-0 mg/kg 8.39E-06 1.36E-06 EMPC-J 3.73E-06 5.48E-06 3.87E-07 U 7.67E-07 J 1.1E-06 U 2.24E-06 U
E1668C PCB-144 68194-14-9 mg/kg 0.000132 5.48E-05 5.35E-05 0.000139 3.55E-05 1.14E-05 0.000223 0.000454 
E1668C PCB-145 74472-40-5 mg/kg 6.44E-07 J 2.09E-07 U 2.26E-07 U 2.78E-07 U 2.59E-07 U 2.04E-07 U 8.97E-07 U 1.69E-06 U
E1668C PCB-146 51908-16-8 mg/kg 0.000979 0.000498 0.000496 0.00107 0.000374 7.7E-05 0.0145 J 0.0149 J
E1668C PCB-147 68194-13-8 mg/kg 0.0027 0.00143 0.00104 0.00329 0.000708 0.000263 0.026 J 0.0323 J
E1668C PCB-148 74472-41-6 mg/kg 1.49E-05 5.54E-06 5.84E-06 8.39E-06 2.83E-06 5.07E-07 EMPC-J 0.000141 0.000187 
E1668C PCB-149 38380-04-0 mg/kg 4.27E-07 2.83E-07 3.15E-07 4.11E-07 3.49E-07 2.74E-07 9.42E-07 1.93E-06 
E1668C PCB-15 2050-68-2 mg/kg 0.000116 1.47E-05 1.6E-05 8.76E-05 5.73E-06 6.86E-06 2.18E-05 2.45E-05 EMPC-J
E1668C PCB-150 68194-08-1 mg/kg 7.73E-06 1.88E-06 1.74E-06 4.66E-06 5.38E-07 EMPC-J 3.75E-07 J 8.42E-07 U 5.8E-06 
E1668C PCB-151 52663-63-5 mg/kg 4.44E-07 2.94E-07 3.28E-07 4.28E-07 3.63E-07 2.85E-07 1.01E-06 2.06E-06 
E1668C PCB-152 68194-09-2 mg/kg 4.93E-06 1.54E-06 1.51E-06 3.58E-06 6.11E-07 J 3.15E-07 J 8.39E-07 U 7.59E-06 
E1668C PCB-153 35065-27-1 mg/kg 0.003 0.000932 0.000989 0.00329 0.000511 0.000199 0.0706 J 0.0714 J
E1668C PCB-154 60145-22-4 mg/kg 6.78E-05 2.23E-05 2.34E-05 4.73E-05 1.23E-05 3.37E-06 0.000667 0.000995 
E1668C PCB-155 33979-03-2 mg/kg 5.77E-06 2.56E-06 2.29E-06 5.17E-06 2.09E-06 5.06E-07 EMPC-J 0.000138 0.000132 
E1668C PCB-156 38380-08-4 mg/kg 0.000547 0.000301 0.000294 0.000594 0.000224 4.7E-05 0.00923 J 0.0089 J
E1668C PCB-157 69782-90-7 mg/kg 1.31E-06 7.92E-07 1.05E-06 1.31E-06 9.19E-07 4.88E-07 7.75E-06 9.28E-06 
E1668C PCB-158 74472-42-7 mg/kg 0.000524 0.000263 0.000274 0.000547 0.000194 4.55E-05 0.00924 J 0.00874 J
E1668C PCB-159 39635-35-3 mg/kg 5.67E-05 2.45E-05 2.29E-05 6.26E-05 1.58E-05 4.25E-06 0.000303 0.000305 
E1668C PCB-16 38444-78-9 mg/kg 0.00233 0.000221 0.000196 0.00172 3.83E-05 7.68E-05 3.21E-05 6.42E-05 
E1668C PCB-160 41411-62-5 mg/kg 3.7E-07 U 1.89E-06 2.73E-07 U 3.56E-07 U 3.02E-07 U 2.37E-07 U 8.15E-07 U 1.66E-06 U
E1668C PCB-161 74472-43-8 mg/kg 3.4E-07 U 2.25E-07 U 2.5E-07 U 1.55E-06 2.78E-07 U 2.18E-07 U 8E-07 U 1.63E-06 U
E1668C PCB-162 39635-34-2 mg/kg 1.86E-05 1.02E-05 9.82E-06 1.92E-05 7.18E-06 1.35E-06 0.00021 0.00016 
E1668C PCB-163 74472-44-9 mg/kg 4.18E-07 2.77E-07 3.08E-07 4.02E-07 3.42E-07 2.68E-07 9.55E-07 1.95E-06 
E1668C PCB-164 74472-45-0 mg/kg 0.000353 0.000214 0.000159 0.0004 0.000114 3.64E-05 0.00412 J 0.00373 
E1668C PCB-165 74472-46-1 mg/kg 3.86E-06 2.21E-06 2.05E-06 3.25E-06 1.11E-06 EMPC-J 2.35E-07 U 5.87E-05 7.53E-05 J
E1668C PCB-166 41411-63-6 mg/kg 1.09E-06 6.53E-07 9.06E-07 1.18E-06 7.81E-07 4.12E-07 6.22E-06 6.9E-06 
E1668C PCB-167 52663-72-6 mg/kg 0.000209 0.000119 0.000115 0.000234 8.76E-05 1.68E-05 0.00369 0.00335 
E1668C PCB-168 59291-65-5 mg/kg 3.26E-07 2.16E-07 2.4E-07 3.14E-07 2.66E-07 2.09E-07 7.42E-07 1.52E-06 
E1668C PCB-169 32774-16-6 mg/kg 1.51E-06 U 8.48E-07 U 1.16E-06 U 1.47E-06 U 9.46E-07 U 4.9E-07 U 5.71E-06 U 8.61E-06 U
E1668C PCB-17 37680-66-3 mg/kg 0.00273 0.000172 0.000195 0.00177 3.27E-05 6.96E-05 3.27E-05 6.76E-05 
E1668C PCB-170 35065-30-6 mg/kg 0.00109 J 0.000483 0.000649 0.0011 J 0.000423 8.06E-05 0.0163 J 0.0153 J
E1668C PCB-171 52663-71-5 mg/kg 0.00034 J 0.000164 J 0.000186 0.000343 J 0.000134 2.61E-05 0.00468 J 0.0047 J
E1668C PCB-172 52663-74-8 mg/kg 0.000227 J 0.000101 J 0.000124 0.000223 J 8.64E-05 1.64E-05 0.00339 J 0.00341 J
E1668C PCB-173 68194-16-1 mg/kg 1.02E-06 5.41E-07 6.26E-07 1.13E-06 7.25E-07 3.94E-07 5.17E-06 J 6.81E-06 J
E1668C PCB-174 38411-25-5 mg/kg 0.00119 J 0.000573 J 0.000499 0.0013 J 0.000359 9.9E-05 0.00751 J 0.00736 J
E1668C PCB-175 40186-70-7 mg/kg 5.42E-05 J 2.39E-05 J 2.86E-05 5.24E-05 J 1.88E-05 3.55E-06 0.000657 J 0.000667 J
E1668C PCB-176 52663-65-7 mg/kg 8.36E-05 2.89E-05 2.53E-05 8.94E-05 1.95E-05 5.56E-06 0.000151 0.00029 
E1668C PCB-177 52663-70-4 mg/kg 0.00074 J 0.00036 J 0.000353 0.000772 J 0.000261 5.88E-05 0.00872 J 0.00938 J
E1668C PCB-178 52663-67-9 mg/kg 0.000283 0.000127 0.000133 0.000287 9.95E-05 2.03E-05 0.005 J 0.00507 J
E1668C PCB-179 52663-64-6 mg/kg 0.00041 0.000179 0.000143 0.000416 9.5E-05 3.38E-05 0.00258 0.0032 
E1668C PCB-18 37680-65-2 mg/kg 0.00427 0.000473 0.00038 0.00398 7.92E-05 0.000148 0.000302 0.000776 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AN-FT AN-FT AN-FT AN-FT AN-FT AN-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09

UPR09-ANFT-IND013 UPR09-ANFT-IND044 UPR09-ANFT-IND061 UPR10-ANFT-IND007 UPR10-ANFT-IND058 UPR10-ANFT-IND066 UPR09-ARFT-COMP01 UPR09-ARFT-COMP02
10/10/2012 10/16/2012 10/18/2012 10/9/2012 10/17/2012 10/18/2012 10/19/2012 10/17/2012

N N N N N N N N
Method Analyte CAS Unit

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-180 35065-29-3 mg/kg 0.00292 J 0.00132 J 0.00168 0.00305 J 0.00117 0.000207 0.0396 J 0.0413 J
E1668C PCB-181 74472-47-2 mg/kg 1.11E-05 J 6E-06 J 5.93E-06 1.08E-05 J 4.48E-06 7.89E-07 J 0.000163 J 0.000177 J
E1668C PCB-182 60145-23-5 mg/kg 9.81E-06 J 4.67E-06 J 4.53E-06 7.67E-06 J 2.91E-06 7.57E-07 J 9.44E-05 J 0.000111 J
E1668C PCB-183 52663-69-1 mg/kg 0.000641 J 0.00023 J 0.000311 0.000655 J 0.000185 4.06E-05 0.0104 J 0.011 J
E1668C PCB-184 74472-48-3 mg/kg 3.86E-06 1.76E-06 EMPC-J 1.16E-06 EMPC-J 4.37E-06 1.05E-06 1.7E-07 U 0.000131 0.000105 
E1668C PCB-185 52712-05-7 mg/kg 0.00012 J 7.67E-05 J 5.52E-05 0.000122 J 5.14E-05 8.85E-06 0.000628 J 0.000733 J
E1668C PCB-186 74472-49-4 mg/kg 2.69E-07 U 1.64E-07 U 2.16E-07 U 2.66E-07 U 2.44E-07 U 1.63E-07 U 6.5E-07 U 1.61E-06 U
E1668C PCB-187 52663-68-0 mg/kg 0.00238 J 0.00153 J 0.0013 0.00313 J 0.00107 0.000226 0.0253 J 0.0312 J
E1668C PCB-188 74487-85-7 mg/kg 4.6E-06 1.82E-06 1.68E-06 2.48E-06 1.18E-06 1.5E-07 U 3.43E-05 5.11E-05 
E1668C PCB-189 39635-31-9 mg/kg 3.61E-05 J 1.82E-05 2.06E-05 3.71E-05 J 1.39E-05 2.78E-06 0.000638 0.000585 
E1668C PCB-19 38444-73-4 mg/kg 0.000199 1.6E-05 2.11E-05 0.000202 8.54E-06 1.03E-05 3.33E-05 0.000168 
E1668C PCB-190 41411-64-7 mg/kg 0.000238 J 0.000114 0.000146 0.00025 J 9.96E-05 1.93E-05 0.00418 J 0.00365 J
E1668C PCB-191 74472-50-7 mg/kg 4.58E-05 J 2.22E-05 J 2.71E-05 4.7E-05 J 1.91E-05 3.2E-06 0.000762 J 0.000734 J
E1668C PCB-192 74472-51-8 mg/kg 7.71E-07 U 4.07E-07 U 4.71E-07 U 8.54E-07 U 5.46E-07 U 2.97E-07 U 3.95E-06 U 5.2E-06 U
E1668C PCB-193 69782-91-8 mg/kg 7.89E-07 4.17E-07 4.82E-07 8.74E-07 5.58E-07 3.04E-07 3.94E-06 J 5.18E-06 J
E1668C PCB-194 35694-08-7 mg/kg 0.000594 0.000245 0.000347 0.000576 0.000209 4.13E-05 0.00793 J 0.00742 J
E1668C PCB-195 52663-78-2 mg/kg 0.000377 0.000144 0.000167 0.000441 9E-05 1.8E-05 0.00662 J 0.00678 J
E1668C PCB-196 42740-50-1 mg/kg 0.000307 0.000132 0.000178 0.000267 0.000108 1.92E-05 0.00473 J 0.00392 
E1668C PCB-197 33091-17-7 mg/kg 2.12E-05 6.32E-06 7.59E-06 2.25E-05 5.39E-06 1.55E-06 0.000479 0.000393 
E1668C PCB-198 68194-17-2 mg/kg 0.00107 0.000526 0.000559 0.000991 0.000351 6.89E-05 0.0166 J 0.0155 J
E1668C PCB-199 52663-75-9 mg/kg 3.51E-07 2.59E-07 2.82E-07 4.53E-07 2.58E-07 2.54E-07 2.17E-06 3.15E-06 
E1668C PCB-2 2051-61-8 mg/kg 2.08E-06 7.64E-07 U 6.92E-07 U 3.62E-06 4.1E-07 U 5.99E-07 U 6.13E-07 U 1.37E-06 EMPC-J
E1668C PCB-20 38444-84-7 mg/kg 0.00486 0.00202 0.00108 0.00289 0.000357 0.000478 0.00204 0.00232 
E1668C PCB-200 52663-73-7 mg/kg 7.12E-05 3.29E-05 2.86E-05 7.37E-05 2.01E-05 4.38E-06 0.000192 0.000355 
E1668C PCB-201 40186-71-8 mg/kg 0.000104 4.24E-05 4.76E-05 9.22E-05 3E-05 5.2E-06 0.00122 0.00126 
E1668C PCB-202 2136-99-4 mg/kg 0.000257 J 0.000111 J 9.99E-05 J 0.000193 J 5.91E-05 J 1.19E-05 J 0.00339 0.0037 
E1668C PCB-203 52663-76-0 mg/kg 0.000594 0.000284 0.000337 0.000522 0.000209 3.75E-05 0.00918 J 0.00793 J
E1668C PCB-204 74472-52-9 mg/kg 9.74E-07 4.28E-07 EMPC-J 4.8E-07 J 6.89E-07 EMPC-J 1.81E-07 U 1.79E-07 U 1.38E-05 1.73E-05 
E1668C PCB-205 74472-53-0 mg/kg 3.12E-05 1.5E-05 1.74E-05 3.08E-05 1.07E-05 2.06E-06 0.000502 0.000473 
E1668C PCB-206 40186-72-9 mg/kg 0.000631 J 0.000257 J 0.0003 J 0.000422 J 0.000127 J 2.49E-05 J 0.00653 J 0.00716 J
E1668C PCB-207 52663-79-3 mg/kg 5.53E-05 J 2.26E-05 2.58E-05 3.7E-05 J 1.38E-05 2.49E-06 0.000533 0.000575 
E1668C PCB-208 52663-77-1 mg/kg 0.000297 J 0.000131 0.000115 0.000201 J 5.58E-05 1.12E-05 0.00279 0.00328 
E1668C PCB-21 55702-46-0 mg/kg 0.001 8.97E-05 7.75E-05 0.000425 1.21E-05 2.46E-05 1.29E-05 1.13E-05 
E1668C PCB-22 38444-85-8 mg/kg 0.00203 0.000558 0.0003 0.00128 6.43E-05 0.00011 0.000147 0.000317 
E1668C PCB-23 55720-44-0 mg/kg 1.9E-05 7.31E-07 U 7.32E-07 U 1.41E-05 3.66E-07 U 2.57E-07 U 1.09E-06 U 1.02E-06 U
E1668C PCB-24 55702-45-9 mg/kg 8.98E-05 1.73E-05 1.13E-05 3.83E-07 U 4.58E-06 7.77E-06 2.24E-05 5.27E-05 
E1668C PCB-25 55712-37-3 mg/kg 8.91E-05 1.8E-05 2.51E-05 9.4E-05 7.05E-06 9.45E-06 1.07E-06 U 1E-06 U
E1668C PCB-26 38444-81-4 mg/kg 0.000401 0.000169 0.000113 0.000335 3.58E-05 5.25E-05 0.000227 0.00023 
E1668C PCB-27 38444-76-7 mg/kg 0.000334 3.75E-05 4.28E-05 0.000263 1.02E-05 2.22E-05 2.72E-05 6.68E-05 
E1668C PCB-28 7012-37-5 mg/kg 1.27E-06 7.37E-07 7.39E-07 1.66E-06 3.69E-07 2.59E-07 1.08E-06 1.01E-06 
E1668C PCB-29 15862-07-4 mg/kg 1.24E-06 7.19E-07 7.21E-07 1.62E-06 3.6E-07 2.53E-07 1.07E-06 9.99E-07 
E1668C PCB-3 2051-62-9 mg/kg 3.91E-06 1.35E-06 U 1.04E-06 U 2.91E-06 6.4E-07 U 1.07E-06 U 1.33E-06 EMPC-J 7.57E-07 U
E1668C PCB-30 35693-92-6 mg/kg 2.97E-07 1.55E-07 1.85E-07 4.28E-07 2.44E-07 1.56E-07 1.82E-06 2.42E-06 
E1668C PCB-31 16606-02-3 mg/kg 0.00113 0.000325 0.000286 0.000887 8.08E-05 0.000105 0.000697 0.000672 
E1668C PCB-32 38444-77-8 mg/kg 0.0016 0.000268 0.000212 0.00103 5.31E-05 9.88E-05 0.000143 0.000424 
E1668C PCB-33 38444-86-9 mg/kg 1.22E-06 7.07E-07 7.09E-07 1.59E-06 3.54E-07 2.49E-07 1.06E-06 9.95E-07 
E1668C PCB-34 37680-68-5 mg/kg 1.27E-06 U 8.7E-06 4.67E-06 1.66E-06 U 9.36E-07 J 1.76E-06 1.1E-06 U 1.03E-06 U
E1668C PCB-35 37680-69-6 mg/kg 1.39E-06 U 8.11E-07 U 8.12E-07 U 1.82E-06 U 4.06E-07 U 2.85E-07 U 1.2E-06 U 1.12E-06 U
E1668C PCB-36 38444-87-0 mg/kg 1.23E-06 U 7.13E-07 U 7.15E-07 U 1.6E-06 U 3.57E-07 U 2.51E-07 U 4.08E-06 6.75E-06 EMPC-J
E1668C PCB-37 38444-90-5 mg/kg 0.000143 2.57E-05 2.36E-05 0.000129 8.21E-06 9.15E-06 0.000198 0.00021 
E1668C PCB-38 53555-66-1 mg/kg 1.11E-05 3.01E-06 2.01E-06 9.04E-06 7.09E-07 J 6.62E-07 J 3.1E-05 4.44E-05 
E1668C PCB-39 38444-88-1 mg/kg 1.18E-06 U 6.88E-07 U 6.89E-07 U 1.55E-06 U 3.44E-07 U 8.23E-07 J 1.06E-06 U 9.88E-07 U
E1668C PCB-4 13029-08-8 mg/kg 0.000726 J 3.71E-05 J 6.01E-05 J 0.000355 J 2.31E-05 J 3.87E-05 J 3.35E-05 8.98E-05 
E1668C PCB-40 38444-93-8 mg/kg 0.00254 0.00041 0.000347 0.00188 6.6E-05 0.000156 0.0196 J 0.0182 J
E1668C PCB-41 52663-59-9 mg/kg 0.000512 9.31E-05 4.14E-05 0.000316 9.35E-06 1.99E-05 0.000647 0.00184 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AN-FT AN-FT AN-FT AN-FT AN-FT AN-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09

UPR09-ANFT-IND013 UPR09-ANFT-IND044 UPR09-ANFT-IND061 UPR10-ANFT-IND007 UPR10-ANFT-IND058 UPR10-ANFT-IND066 UPR09-ARFT-COMP01 UPR09-ARFT-COMP02
10/10/2012 10/16/2012 10/18/2012 10/9/2012 10/17/2012 10/18/2012 10/19/2012 10/17/2012

N N N N N N N N
Method Analyte CAS Unit

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-42 36559-22-5 mg/kg 0.00177 0.000304 0.000223 0.00132 5.62E-05 8.82E-05 0.00135 0.00292 
E1668C PCB-43 70362-46-8 mg/kg 0.000275 5.64E-05 3.65E-05 0.000203 8.26E-06 1.47E-05 3.44E-05 0.000103 
E1668C PCB-44 41464-39-5 mg/kg 0.00712 0.002 0.00141 0.00542 0.000501 0.000476 0.0165 J 0.023 J
E1668C PCB-45 70362-45-7 mg/kg 0.000525 0.00015 9.22E-05 0.000355 3.15E-05 4.6E-05 2.41E-05 6.94E-05 
E1668C PCB-46 41464-47-5 mg/kg 0.000266 5.56E-05 3.87E-05 0.00016 9.89E-06 1.89E-05 3.87E-06 2.15E-05 
E1668C PCB-47 2437-79-8 mg/kg 2.13E-07 1.98E-07 2.31E-07 2.21E-07 2.46E-07 1.75E-07 5.95E-07 1.24E-06 
E1668C PCB-48 70362-47-9 mg/kg 0.000893 0.0001 8.27E-05 0.000712 1.05E-05 2.75E-05 5.23E-05 9.77E-05 
E1668C PCB-49 41464-40-8 mg/kg 0.0032 0.000698 0.000516 0.00228 0.000168 0.000205 0.00138 0.00351 
E1668C PCB-5 16605-91-7 mg/kg 1.16E-05 1.13E-06 J 1.1E-06 J 7.95E-06 2.63E-07 U 6.32E-07 J 3.13E-06 U 7.69E-06 U
E1668C PCB-50 62796-65-0 mg/kg 6.38E-05 1.28E-05 1.34E-05 5.82E-05 7.61E-06 6.53E-06 3.02E-05 0.000102 
E1668C PCB-51 68194-04-7 mg/kg 6.52E-05 1.15E-05 8.03E-06 5.21E-05 2.13E-06 3.49E-06 4.59E-05 0.000158 
E1668C PCB-52 35693-99-3 mg/kg 0.00366 0.000708 0.000491 0.00335 0.000196 0.000206 0.0249 J 0.0232 J
E1668C PCB-53 41464-41-9 mg/kg 2.19E-07 2.04E-07 2.37E-07 2.27E-07 2.53E-07 1.8E-07 6.07E-07 1.27E-06 
E1668C PCB-54 15968-05-5 mg/kg 3.27E-05 7.53E-06 7.63E-06 2.98E-05 1.54E-06 1.88E-06 EMPC-J 5.21E-06 3.35E-05 
E1668C PCB-55 74338-24-2 mg/kg 2.57E-05 5.67E-06 3.22E-06 1.7E-05 2.35E-06 1.08E-06 4.36E-05 2.15E-05 
E1668C PCB-56 41464-43-1 mg/kg 0.00197 0.000376 0.000252 0.00114 2.78E-05 8.22E-05 7.61E-05 0.000117 
E1668C PCB-57 70424-67-8 mg/kg 3.09E-05 7.97E-06 6.56E-06 2.14E-05 2.55E-06 2.03E-06 3.51E-05 3.01E-05 
E1668C PCB-58 41464-49-7 mg/kg 2.02E-05 6E-06 5.06E-06 1.26E-05 1.99E-06 1.4E-06 0.000209 0.00027 
E1668C PCB-59 74472-33-6 mg/kg 0.00065 0.00017 0.000112 0.000508 4.21E-05 3.93E-05 0.00224 0.00274 
E1668C PCB-6 25569-80-6 mg/kg 0.00033 2.64E-05 2.96E-05 0.000468 4.11E-06 1.05E-05 7.59E-06 J 9.45E-06 J
E1668C PCB-60 33025-41-1 mg/kg 0.00105 0.000289 0.000214 0.000545 0.000101 8.65E-05 0.00336 0.00281 
E1668C PCB-61 33284-53-6 mg/kg 0.00423 0.0011 0.000957 0.00311 0.000393 0.000245 0.0118 0.0108 
E1668C PCB-62 54230-22-7 mg/kg 1.65E-07 1.53E-07 1.78E-07 1.71E-07 1.9E-07 1.35E-07 4.66E-07 9.71E-07 
E1668C PCB-63 74472-34-7 mg/kg 0.000264 7.94E-05 6.82E-05 0.000172 3.13E-05 1.73E-05 0.000908 0.000765 
E1668C PCB-64 52663-58-8 mg/kg 0.00275 0.000775 0.000499 0.00206 0.000166 0.000195 4.43E-07 U 9.24E-07 U
E1668C PCB-65 33284-54-7 mg/kg 2.13E-07 1.98E-07 2.31E-07 2.21E-07 2.46E-07 1.75E-07 5.95E-07 1.24E-06 
E1668C PCB-66 32598-10-0 mg/kg 0.00554 J 0.00174 0.0014 0.00367 0.000574 0.000382 0.0146 J 0.0159 J
E1668C PCB-67 73575-53-8 mg/kg 6.16E-05 8.44E-06 9.42E-06 5.69E-05 2.28E-06 2.22E-06 6.47E-05 8.82E-05 
E1668C PCB-68 73575-52-7 mg/kg 4.63E-05 1.51E-05 1.64E-05 3.4E-05 6.49E-06 3.53E-06 0.000144 0.000152 
E1668C PCB-69 60233-24-1 mg/kg 1.88E-07 1.75E-07 2.04E-07 1.95E-07 2.17E-07 1.55E-07 5.29E-07 1.1E-06 
E1668C PCB-7 33284-50-3 mg/kg 2.31E-05 9.59E-07 J 1.42E-06 J 1.46E-05 4.18E-07 J 6.2E-07 J 2.94E-06 U 7.23E-06 U
E1668C PCB-70 32598-11-1 mg/kg 2.19E-06 9.72E-07 9.28E-07 2.17E-06 5.85E-07 4.06E-07 6.13E-06 8.96E-06 
E1668C PCB-71 41464-46-4 mg/kg 2.22E-07 2.06E-07 2.4E-07 2.3E-07 2.56E-07 1.82E-07 6.26E-07 1.31E-06 
E1668C PCB-72 41464-42-0 mg/kg 4.41E-05 1.41E-05 1.31E-05 2.51E-05 7.52E-06 4.19E-06 0.000138 7.95E-05 
E1668C PCB-73 74338-23-1 mg/kg 2.23E-05 6.6E-06 5.91E-06 1.36E-05 1.16E-06 2E-06 1.4E-05 3.88E-05 
E1668C PCB-74 32690-93-0 mg/kg 2.19E-06 9.72E-07 9.28E-07 2.17E-06 5.85E-07 4.06E-07 6.13E-06 8.96E-06 
E1668C PCB-75 32598-12-2 mg/kg 1.65E-07 1.53E-07 1.78E-07 1.71E-07 1.9E-07 1.35E-07 4.66E-07 9.71E-07 
E1668C PCB-76 70362-48-0 mg/kg 2.19E-06 9.72E-07 9.28E-07 2.17E-06 5.85E-07 4.06E-07 6.13E-06 8.96E-06 
E1668C PCB-77 32598-13-3 mg/kg 8.56E-05 1.79E-05 1.69E-05 7.86E-05 5.25E-06 5.12E-06 7.85E-06 U 9.54E-06 U
E1668C PCB-78 70362-49-1 mg/kg 2.45E-06 U 1.09E-06 U 1.04E-06 U 2.43E-06 U 6.55E-07 U 4.54E-07 U 7.07E-06 U 1.03E-05 U
E1668C PCB-79 41464-48-6 mg/kg 4.66E-05 1.77E-05 1.38E-05 4.09E-05 5.24E-06 3.05E-06 0.000101 0.000203 
E1668C PCB-8 34883-43-7 mg/kg 0.00144 9.24E-05 9.26E-05 0.000923 1.55E-05 3.67E-05 2.48E-05 2.65E-05 
E1668C PCB-80 33284-52-5 mg/kg 2E-06 U 8.85E-07 U 8.46E-07 U 1.98E-06 U 5.33E-07 U 3.7E-07 U 5.71E-06 U 8.34E-06 U
E1668C PCB-81 70362-50-4 mg/kg 1.91E-05 5.52E-06 4.17E-06 1.14E-05 2.32E-06 1.52E-06 6.75E-06 U 9.87E-06 U
E1668C PCB-82 52663-62-4 mg/kg 0.000608 0.00021 0.000171 0.000431 7.24E-05 6.04E-05 0.00131 0.00223 
E1668C PCB-83 60145-20-2 mg/kg 0.000271 0.000116 6.57E-05 0.000184 3.93E-05 2.08E-05 1.59E-06 U 2.48E-06 U
E1668C PCB-84 52663-60-2 mg/kg 0.00107 0.00043 0.000247 0.000921 9.93E-05 0.000112 0.00191 0.00245 
E1668C PCB-85 65510-45-4 mg/kg 0.000892 0.000348 0.000314 0.000769 0.000178 8.53E-05 0.0102 J 0.0086 J
E1668C PCB-86 55312-69-1 mg/kg 0.00289 0.00113 0.000867 0.00247 0.000445 0.000263 0.00998 0.0142 
E1668C PCB-87 38380-02-8 mg/kg 6.32E-07 6.91E-07 1.38E-06 4.14E-07 2.82E-06 1.06E-06 1.23E-06 1.92E-06 
E1668C PCB-88 55215-17-3 mg/kg 1.18E-05 9.05E-07 U 1.81E-06 U 5.42E-07 U 3.7E-06 U 1.39E-06 U 1.67E-06 U 2.61E-06 U
E1668C PCB-89 73575-57-2 mg/kg 5.39E-05 1.34E-05 9.01E-06 4.53E-05 3.57E-06 U 4.03E-06 3.07E-06 EMPC-J 1.97E-05 
E1668C PCB-9 34883-39-1 mg/kg 7.72E-05 7.32E-06 8.14E-06 7.85E-05 1.83E-06 J 4.74E-06 5.78E-06 J 1.29E-05 J
E1668C PCB-90 68194-07-0 mg/kg 0.00271 0.000713 0.000626 0.00255 0.000247 0.000178 0.0228 J 0.0294 J
E1668C PCB-91 68194-05-8 mg/kg 0.000387 0.000126 9.14E-05 0.000352 4.14E-05 3.05E-05 0.00154 0.00235 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AN-FT AN-FT AN-FT AN-FT AN-FT AN-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09

UPR09-ANFT-IND013 UPR09-ANFT-IND044 UPR09-ANFT-IND061 UPR10-ANFT-IND007 UPR10-ANFT-IND058 UPR10-ANFT-IND066 UPR09-ARFT-COMP01 UPR09-ARFT-COMP02
10/10/2012 10/16/2012 10/18/2012 10/9/2012 10/17/2012 10/18/2012 10/19/2012 10/17/2012

N N N N N N N N
Method Analyte CAS Unit

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-92 52663-61-3 mg/kg 0.000987 0.000425 0.000337 0.000878 0.000195 8.68E-05 0.00856 J 0.00722 J
E1668C PCB-93 73575-56-1 mg/kg 0.000134 3.71E-05 4.53E-05 7.65E-05 1.63E-05 7.37E-06 0.00442 2.09E-06 U
E1668C PCB-94 73575-55-0 mg/kg 3.31E-05 7.1E-06 6.74E-06 2.4E-05 3.45E-06 U 2.09E-06 1.08E-05 4.76E-05 
E1668C PCB-95 38379-99-6 mg/kg 0.00197 0.000823 0.00054 0.00184 0.000257 0.000219 0.000469 0.00631 J
E1668C PCB-96 73575-54-9 mg/kg 3.41E-05 8.05E-06 5.58E-06 3.03E-05 2.33E-06 2.68E-06 9.03E-06 3.97E-05 
E1668C PCB-97 41464-51-1 mg/kg 6.32E-07 6.91E-07 1.38E-06 4.14E-07 2.82E-06 1.06E-06 1.23E-06 1.92E-06 
E1668C PCB-98 60233-25-2 mg/kg 1.4E-05 2.99E-06 3.75E-06 9.72E-06 3.42E-06 U 1.28E-06 U 2.7E-05 0.000139 J
E1668C PCB-99 38380-01-7 mg/kg 0.00197 0.000656 0.000623 0.00177 0.000295 0.000153 0.0275 J 0.0341 J
E1668C Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg 0.000428 J 0.000155 0.000151 0.000286 J 5.41E-05 1.46E-05 0.00312 0.00408 J
E1668C PCB, TOTAL (a) PCB mg/kg 0.123 0.0418 0.0358 0.106 0.0197 0.009 0.808 0.849 
E1668C PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg 0.116 0.0383 0.0325 0.0993 0.0174 0.00832 0.705 0.756 
E1668C PCB TEQ HH (b) PCBTEQ-HH mg/kg 1.43E-06 7.48E-07 5.81E-07 1.26E-06 3.86E-07 1.52E-07 1.21E-05 8.65E-06 

Polychlorinated Biphenyls (Homologs)
E1668C Monochlorobiphenyl 27323-18-8 mg/kg 2.5E-05 3.97E-06 U 4.31E-06 U 1.51E-05 2.33E-06 U 4.25E-06 U 3.38E-06 EMPC-J 4.04E-06 EMPC-J
E1668C Dichlorobiphenyl 25512-42-9 mg/kg 0.00278 EMPC-J 0.000194 J 0.000228 J 0.00206 J 6.09E-05 UJ 0.000112 J 0.00011 J 0.000196 EMPC-J
E1668C Trichlorobiphenyl 25323-68-6 mg/kg 0.0213 0.00442 0.00298 0.015 0.000794 0.00123 0.00395 0.00543 EMPC-J
E1668C Tetrachlorobiphenyl 26914-33-0 mg/kg 0.0378 J 0.00925 0.0069 0.0277 0.00244 0.00234 EMPC-J 0.0983 J 0.107 J
E1668C Pentachlorobiphenyl 25429-29-2 mg/kg 0.0256 J 0.0106 0.00874 EMPC-J 0.0234 J 0.0049 0.00241 EMPC-J 0.23 EMPC-J 0.242 EMPC-J
E1668C Hexachlorobiphenyl 26601-64-9 mg/kg 0.0202 EMPC-J 0.00984 EMPC-J 0.00889 0.022 EMPC-J 0.0061 EMPC-J 0.0018 EMPC-J 0.28 J 0.292 J
E1668C Heptachlorobiphenyl 28655-71-2 mg/kg 0.0108 J 0.00536 EMPC-J 0.0057 EMPC-J 0.0119 J 0.00411 0.000853 0.131 J 0.139 J
E1668C Octachlorobiphenyl 55722-26-4 mg/kg 0.00343 J 0.00154 EMPC-J 0.00179 J 0.00321 EMPC-J 0.00109 J 0.00021 J 0.0509 J 0.0477 J
E1668C Nonachlorobiphenyl 53742-07-7 mg/kg 0.000984 J 0.000411 J 0.00044 J 0.00066 J 0.000196 J 3.85E-05 J 0.00984 J 0.011 J

Polychlorinated Biphenyls (Aroclors)
SW8082A Aroclor-1016 12674-11-2 mg/kg 0.00794 U 0.00789 U 0.00795 U 0.00795 U 0.0079 U 0.008 U 0.00786 U 0.00789 U
SW8082A Aroclor-1221 11104-28-2 mg/kg 0.00794 U 0.00789 U 0.00795 U 0.00795 U 0.0079 U 0.008 U 0.00786 U 0.00789 U
SW8082A Aroclor-1232 11141-16-5 mg/kg 0.00794 U 0.00789 U 0.00795 U 0.00795 U 0.0079 U 0.008 U 0.00786 U 0.00789 U
SW8082A Aroclor-1242 53469-21-9 mg/kg 0.00794 U 0.00789 U 0.00795 U 0.00795 U 0.0079 U 0.008 U 0.00786 U 0.00789 U
SW8082A Aroclor-1248 12672-29-6 mg/kg 0.145 0.0466 0.0293 0.0927 0.0136 J 0.0244 0.00786 U 0.00789 U
SW8082A Aroclor-1254 11097-69-1 mg/kg 0.108 0.0678 0.0597 0.0734 0.0476 0.0448 0.759 0.732 
SW8082A Aroclor-1260 11096-82-5 mg/kg 0.0462 0.0481 J 0.051 0.045 0.062 0.0266 0.49 0.411 
SW8082A Aroclor-1262 37324-23-5 mg/kg 0.00794 U 0.00789 U 0.00795 U 0.00795 U 0.0079 U 0.008 U 0.00786 U 0.00789 U
SW8082A Aroclor-1268 11100-14-4 mg/kg 0.00794 U 0.00789 U 0.00795 U 0.00795 U 0.0079 U 0.008 U 0.00786 U 0.00789 U

Dioxins and Furans
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg 1.34E-07 EMPC-J 1.07E-07 U 1.21E-07 U 1.84E-07 J 7.94E-08 U 1.07E-07 U 7.35E-07 EMPC-J 1.11E-06 J
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg 6.95E-08 U 7.21E-08 U 9.41E-08 U 1.76E-07 J 6.66E-08 U 9.31E-08 U 4.73E-07 J 5.27E-07 J
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg 1.09E-07 U 9.31E-08 U 1.16E-07 U 1.16E-07 U 8.65E-08 U 1.49E-07 U 1.41E-07 U 1.61E-07 U
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg 8.72E-08 U 8.91E-08 U 1.09E-07 U 8.35E-08 U 9.53E-08 U 8.58E-08 U 2.21E-07 J 2.1E-07 J
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg 6.18E-08 U 7.17E-08 U 8.73E-08 U 6.64E-08 U 6.52E-08 U 7.64E-08 U 1.64E-07 EMPC-J 1.74E-07 EMPC-J
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg 1.24E-07 EMPC-J 9.29E-08 U 1.12E-07 U 2.23E-07 J 9.55E-08 U 8.77E-08 U 1E-06 J 1.18E-06 J
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg 5.92E-08 U 6.84E-08 U 8.13E-08 U 6.13E-08 U 6.51E-08 U 7.26E-08 U 1.28E-07 J 1.6E-07 J
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg 1.38E-07 J 9.68E-08 U 1.21E-07 U 1.3E-07 J 1.02E-07 U 9.43E-08 U 1.74E-07 J 2.5E-07 J
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg 7.77E-08 U 8.75E-08 U 1.05E-07 U 7.86E-08 U 8.32E-08 U 9.21E-08 U 1.28E-07 U 1.73E-07 U
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg 9.38E-08 U 8.9E-08 U 9.26E-08 U 6.3E-08 U 6.41E-08 U 8.99E-08 U 8.48E-08 U 1.15E-07 U
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg 1.07E-07 U 8.43E-08 U 1.2E-07 U 1.36E-07 J 9.45E-08 U 1.03E-07 U 2.65E-07 EMPC-J 3.73E-07 J
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg 6.67E-08 U 6.25E-08 U 8.68E-08 U 6.76E-08 U 6.28E-08 U 7.45E-08 U 1.75E-07 J 1.53E-07 J
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg 1.92E-07 J 1.08E-07 EMPC-J 8.1E-08 U 2.4E-07 J 6.02E-08 U 7.85E-08 U 1.12E-07 EMPC-J 1.41E-07 EMPC-J
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg 1.04E-07 U 9.98E-08 U 1.11E-07 U 8.13E-08 EMPC-J 1.05E-07 U 1.03E-07 U 1.35E-07 U 1.48E-07 U
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg 2.34E-07 EMPC-J 9.01E-08 U 9.01E-08 U 2.49E-07 J 8.93E-08 U 8.82E-08 U 1.02E-07 U 1.15E-07 U
SW1613B OCDD 3268-87-9 mg/kg 2.39E-07 EMPC-J 1.7E-07 EMPC-J 1.87E-07 U 1.3E-06 J 1.53E-07 U 1.72E-07 U 1.49E-06 J 2.07E-06 J
SW1613B OCDF 39001-02-0 mg/kg 1.7E-07 U 1.25E-07 U 1.98E-07 U 1.57E-07 U 1.34E-07 U 1.71E-07 U 3.39E-07 U 4.04E-07 U
SW1613B Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg 1.09E-07 3.25E-08 1.2E-07 U 3.53E-07 1.05E-07 U 1.03E-07 U 4.97E-07 6.45E-07 
SW1613B Total HpCDD HPCDD mg/kg 1.34E-07 EMPC-J 1.07E-07 U 1.21E-07 U 2.99E-07 EMPC-J 7.94E-08 U 1.07E-07 U 7.35E-07 EMPC-J 1.11E-06 
SW1613B Total HpCDF HPCDF mg/kg 8.56E-08 U 8.17E-08 U 1.04E-07 U 1.76E-07 7.56E-08 U 1.16E-07 U 4.73E-07 5.27E-07 
SW1613B Total HxCDD HXCDD mg/kg 2.62E-07 EMPC-J 9.25E-08 U 1.14E-07 U 3.52E-07 J 9.73E-08 U 8.89E-08 U 1.4E-06 1.64E-06 
SW1613B Total HxCDF HXCDF mg/kg 1.08E-07 7.2E-08 U 8.95E-08 U 1.06E-07 EMPC-J 6.85E-08 U 7.84E-08 U 4.67E-07 EMPC-J 4.86E-07 EMPC-J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

Brown Bullhead-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AN-FT AN-FT AN-FT AN-FT AN-FT AN-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09

UPR09-ANFT-IND013 UPR09-ANFT-IND044 UPR09-ANFT-IND061 UPR10-ANFT-IND007 UPR10-ANFT-IND058 UPR10-ANFT-IND066 UPR09-ARFT-COMP01 UPR09-ARFT-COMP02
10/10/2012 10/16/2012 10/18/2012 10/9/2012 10/17/2012 10/18/2012 10/19/2012 10/17/2012

N N N N N N N N
Method Analyte CAS Unit

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW1613B Total PeCDD PECDD mg/kg 1.07E-07 U 8.43E-08 U 1.2E-07 U 1.36E-07 9.45E-08 U 1.03E-07 U 2.65E-07 EMPC-J 3.73E-07 
SW1613B Total PeCDF PECDF mg/kg 1.92E-07 J 1.08E-07 EMPC-J 8.66E-08 U 3.69E-07 J 6.21E-08 U 8.4E-08 U 1.12E-07 EMPC-J 1.41E-07 EMPC-J
SW1613B Total TCDD TCDD mg/kg 1.04E-07 U 9.98E-08 U 1.11E-07 U 2.3E-07 EMPC-J 1.05E-07 1.03E-07 U 1.35E-07 U 1.48E-07 U
SW1613B Total TCDF TCDF mg/kg 2.34E-07 EMPC-J 9.01E-08 U 9.01E-08 U 3.85E-07 8.93E-08 U 8.82E-08 U 1.82E-07 2.22E-07 
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

(a) - Sum of detected congeners.
Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ- The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M trans-Chlordane 5103-74-2 mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632 Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010C Calcium 7440-70-2 mg/kg
SW6010C Chromium 7440-47-3 mg/kg
SW6010C Iron 7439-89-6 mg/kg
SW6010C Magnesium 7439-95-4 mg/kg
SW6010C Potassium 7440-09-7 mg/kg
SW6010C Sodium 7440-23-5 mg/kg
SW6010C Titanium 7440-32-6 mg/kg
SW6010C Vanadium 7440-62-2 mg/kg
SW6010C Zinc 7440-66-6 mg/kg
SW6020A Aluminum 7429-90-5 mg/kg
SW6020A Antimony 7440-36-0 mg/kg
SW6020A Arsenic, Total 7440-38-2 mg/kg
SW6020A Barium 7440-39-3 mg/kg
SW6020A Beryllium 7440-41-7 mg/kg
SW6020A Cadmium 7440-43-9 mg/kg
SW6020A Cobalt 7440-48-4 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR10

UPR09-ARFT-COMP03 UPR09-ARFT-COMP04 UPR09-ARFT-IND008 UPR10-ARFT-COMP05 UPR10-ARFT-IND002 UPR10-ARFT-IND006 UPR10-ARFT-IND007
10/17/2012 10/17/2012 10/16/2012 10/18/2012 10/9/2012 10/12/2012 10/15/2012

N N N N N N N

0.01 UJ 0.0098 UJ 0.0096 UJ 0.0096 UJ 0.0099 UJ 0.0097 UJ 0.0098 UJ
0.01 UJ 0.0098 UJ 0.0096 UJ 0.0096 UJ 0.0099 UJ 0.0097 UJ 0.0098 UJ
0.01 U 0.0098 U 0.0096 U 0.0096 U 0.0099 U 0.0097 U 0.0098 U
0.01 UJ 0.0098 UJ 0.0096 UJ 0.0096 UJ 0.0099 UJ 0.0097 UJ 0.0098 UJ

0.00162 J 0.00184 J 0.0019 J 0.00174 J 0.00126 J 0.000996 J 0.00208 J
0.000176 J 0.000325 J 0.000231 J 0.000146 J 0.000105 J 8.6E-05 J 0.000411 J
0.00115 J 0.00109 J 0.00103 J 0.00133 J 0.00102 J 0.0012 J 0.00112 J
0.0922 0.0709 0.0772 0.0648 0.0616 0.0715 0.0819 
0.194 0.143 0.164 0.12 0.146 0.219 0.249 
0.018 0.0115 0.0117 0.0219 0.0167 0.0252 0.0284 
6.9E-05 J 4.3E-05 J 3.5E-05 U 7E-05 J 4.1E-05 J 1.7E-05 U 1.6E-05 U
0.00013 U 5.9E-05 U 6.8E-05 U 6.5E-05 U 0.000103 J 6.7E-05 U 0.000107 J
0.00028 J 0.00022 U 0.000213 J 0.000272 J 0.000313 J 0.000109 J 0.000313 J
0.102 0.0923 0.0928 0.122 0.0957 0.104 0.118 
0.0596 0.0496 0.0469 0.00084 J 0.0504 0.06 0.0695 
0.00018 U 7.2E-05 U 4.9E-05 U 6.7E-05 U 8.2E-05 U 9.8E-05 U 4.4E-05 U
0.0843 0.0854 0.077 0.101 0.0828 0.0645 0.102 
0.0016 U 0.00141 J 0.00117 J 0.00051 U 0.00113 J 0.0005 U 0.00079 U
0.00045 UJ 0.00045 UJ 0.00054 UJ 0.00052 UJ 0.00034 UJ 0.0003 UJ 0.00066 UJ
0.000911 J 0.000666 J 0.000649 J 0.00101 J 0.000854 J 0.000676 J 0.000917 J
0.00056 J 0.000351 J 0.00032 U 0.00043 J 0.00024 U 0.000337 J 0.00051 J
0.00012 U 0.00018 U 0.00017 U 0.00025 U 0.00018 U 0.0048 0.00019 U
0.000248 U 0.000279 U 0.000307 U 0.000323 U 0.000229 U 0.000173 U 0.00018 U
0.00032 J 0.00031 U 0.000417 J 0.000462 J 0.000561 J 0.00023 U 0.000499 J
0.0001 U 8.8E-05 U 7.33E-05 J 0.000141 J 9.5E-05 J 0.000129 J 0.000187 J
0.0381 0.0353 0.0325 0.04 0.0364 0.0284 0.0454 
0.0039 0.0045 0.0032 0.0042 0.0031 0.0026 0.0033 
0.00013 U 0.00012 U 8.9E-05 J 8.7E-05 U 9E-05 U 9.7E-05 U 0.00012 U
0.0653 J 0.0509 J 0.0509 J 0.0453 J 0.0603 J 0.0623 J 0.1 J
0.0241 0.0232 0.0264 0.0373 0.0208 0.0217 0.0246 
0.0305 0.0253 0.0253 0.0357 0.02 0.0209 0.027 

0.009 U 0.01 U 0.01 U 0.009 U 0.009 U 0.009 U 0.01 U
0.037 0.024 0.029 0.03 0.041 0.025 0.022 
0.275 0.224 0.215 0.162 0.345 0.245 0.314 
0.349 0.272 0.294 0.198 0.431 0.343 0.408 
0.074 0.048 0.079 0.036 0.086 0.098 0.094 
202 222 208 328 167 301 204 
0.289 J 0.295 J 0.29 J 0.125 J 0.389 J 0.116 J 0.464 J
4.97 J 6.79 J 5.14 J 5.47 J 8.32 J 4.05 J 7.57 J
201 200 187 192 196 202 190 
3230 3220 2880 2880 3070 3280 3250 
634 815 593 779 674 793 635 
0.064 UJ 0.066 UJ 0.065 UJ 0.071 UJ 0.072 UJ 0.052 UJ 0.069 UJ
0.128 U 0.131 U 0.13 U 0.143 U 0.144 U 0.104 U 0.138 U
27.8 28.9 28.8 26.8 31.7 25.8 35.9 
0.71 J 0.66 U 0.65 U 0.72 U 0.72 U 0.52 U 0.69 U
0.016 UJ 0.0164 UJ 0.0163 UJ 0.0179 UJ 0.018 UJ 0.0129 UJ 0.0173 UJ
0.037 J 0.024 J 0.029 J 0.03 J 0.041 J 0.025 J 0.022 J
0.0754 0.0602 0.0678 0.0991 0.0473 0.0567 0.0398 
0.0064 U 0.0066 U 0.001 J 0.0071 U 0.0072 U 0.0052 U 0.0069 U
0.0007 J 0.0017 J 0.0065 UJ 0.0035 J 0.0026 J 0.0052 UJ 0.0069 UJ
0.01 J 0.0127 J 0.0206 J 0.0119 J 0.0172 J 0.0095 J 0.0151 J

Page 10 of 63
AECOM

Final

July 2017



Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020A Copper 7440-50-8 mg/kg
SW6020A Lead 7439-92-1 mg/kg
SW6020A Manganese 7439-96-5 mg/kg
SW6020A Nickel 7440-02-0 mg/kg
SW6020A Silver 7440-22-4 mg/kg
SW6020A Thallium 7440-28-0 mg/kg
SW6020A Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
CARB429 MOD1-Methylnaphthalene 90-12-0 mg/kg
CARB429 MOD1-Methylphenanthrene 832-69-9 mg/kg
CARB429 MOD2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
CARB429 MOD2,6-Dimethylnaphthalene 581-42-0 mg/kg
CARB429 MOD2-Methylnaphthalene 91-57-6 mg/kg
CARB429 MODAcenaphthene 83-32-9 mg/kg
CARB429 MODAcenaphthylene 208-96-8 mg/kg
CARB429 MODAnthracene 120-12-7 mg/kg
CARB429 MODBenzo(a)anthracene 56-55-3 mg/kg
CARB429 MODBenzo(a)pyrene 50-32-8 mg/kg
CARB429 MODBenzo(E)pyrene 192-97-2 mg/kg
CARB429 MODBenzo(g,h,i)perylene 191-24-2 mg/kg
CARB429 MODBenzo(k)fluoranthene 207-08-9 mg/kg
CARB429 MODBENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
CARB429 MODChrysene 218-01-9 mg/kg
CARB429 MODDibenzo(a,h)anthracene 53-70-3 mg/kg
CARB429 MODDibenzothiophene 132-65-0 mg/kg
CARB429 MODFluoranthene 206-44-0 mg/kg
CARB429 MODFluorene 86-73-7 mg/kg
CARB429 MODIndeno(1,2,3-cd)pyrene 193-39-5 mg/kg
CARB429 MODNaphthalene 91-20-3 mg/kg
CARB429 MODPerylene 198-55-0 mg/kg
CARB429 MODPhenanthrene 85-01-8 mg/kg
CARB429 MODPyrene 129-00-0 mg/kg

Semivolatile Organic Compounds
SW8270D 1,1'-Biphenyl 92-52-4 mg/kg
SW8270D 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270D 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270D 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270D 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270D 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270D 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270D 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270D 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270D 2-Chloronaphthalene 91-58-7 mg/kg
SW8270D 2-Chlorophenol 95-57-8 mg/kg
SW8270D 2-Methylnaphthalene 91-57-6 mg/kg
SW8270D 2-Methylphenol 95-48-7 mg/kg
SW8270D 2-Nitroaniline 88-74-4 mg/kg
SW8270D 2-Nitrophenol 88-75-5 mg/kg
SW8270D 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270D 3-Nitroaniline 99-09-2 mg/kg
SW8270D 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270D 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270D 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270D 4-Chloroaniline 106-47-8 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR10

UPR09-ARFT-COMP03 UPR09-ARFT-COMP04 UPR09-ARFT-IND008 UPR10-ARFT-COMP05 UPR10-ARFT-IND002 UPR10-ARFT-IND006 UPR10-ARFT-IND007
10/17/2012 10/17/2012 10/16/2012 10/18/2012 10/9/2012 10/12/2012 10/15/2012

N N N N N N N

0.189 J 0.331 J 0.168 J 0.302 J 0.302 J 0.238 J 0.322 J
0.0132 0.0242 0.0215 0.0478 0.0124 0.0259 0.0125 
0.322 J 0.337 J 0.276 J 0.381 J 0.355 J 0.32 J 0.295 J
0.279 J 0.345 J 0.301 J 0.071 UJ 0.426 J 0.059 J 0.412 J
0.0064 U 0.0066 U 0.0065 U 0.0071 U 0.0072 U 0.0052 U 0.0069 U
0.0064 U 0.0066 U 0.0065 U 0.0072 U 0.0072 U 0.0052 U 0.0069 U

0.44 0.522 0.557 0.517 0.446 0.598 0.5 

0.0251 0.0248 0.0411 0.009 0.0115 0.0033 0.0128 J
0.0029 0.00156 J 0.0025 0.00089 J 0.000931 J 0.00014 U 0.0003 U
0.0044 0.0041 0.006 0.0022 0.0026 0.000371 J 0.0023 J
0.0082 0.0052 0.0103 0.0026 0.0029 0.000627 U 0.002 J
0.0079 0.0065 0.0095 0.0039 0.0038 0.00155 U 0.004 J
0.0575 0.0516 0.0738 0.0201 0.0233 0.0052 0.0216 
0.0074 0.0068 0.0067 0.004 0.0023 0.00132 J 0.0044 J
0.0103 0.0067 0.0091 0.0049 0.004 0.00154 J 0.0031 
0.00045 J 0.00035 J 0.000355 J 0.00025 J 0.000155 J 0.000142 J 0.000221 J
0.00038 UJ 0.0003 UJ 0.00011 UJ 0.00019 UJ 6.9E-05 UJ 8.4E-05 UJ 0.00017 UJ
0.0003 U 0.00024 U 8.2E-05 J 0.00016 U 9.7E-05 J 6.7E-05 J 0.00012 U
0.0002 U 0.00031 U 0.00014 U 0.00027 U 0.0002 UJ 0.00013 U 0.000112 J
0.00033 U 0.0003 U 7.7E-05 U 0.00019 U 4.4E-05 U 5.6E-05 U 0.00011 U
0.00029 U 0.00026 U 6.4E-05 U 0.00017 U 6E-05 J 4.6E-05 U 9.1E-05 U
0.00093 J 0.00055 J 0.000155 J 0.00068 J 0.00011 J 8.3E-05 J 0.000123 J
0.00024 U 0.00025 U 0.0002 UJ 0.00022 U 0.00021 UJ 0.00011 UJ 0.00014 UJ
0.00153 J 0.000908 J 0.00152 J 0.000568 J 0.000811 J 0.000162 U 0.000306 U
0.0081 0.0042 0.0074 0.0038 0.0039 0.000942 J 0.00173 J
0.0087 0.0055 0.0095 J 0.0035 0.0042 J 0.00104 J 0.0021 J
0.0002 U 0.00031 U 0.00015 U 0.00027 U 0.00019 UJ 0.00013 U 0.0001 U
0.0072 J 0.0067 J 0.0079 J 0.0051 J 0.0041 UJ 0.0018 UJ 0.0056 J
0.0003 U 0.00026 U 9E-05 U 0.00016 U 6E-05 U 7.2E-05 U 0.00035 J
0.0163 J 0.0085 J 0.0158 0.0069 J 0.0084 0.00148 U 0.0029 
0.0043 0.0026 0.0041 0.0022 U 0.0022 U 0.000737 U 0.00131 U

3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
23.7 U 23.7 U 23.7 U 23.5 U 23.8 U 23.8 U 23.8 U
5.93 U 5.93 U 5.92 U 5.88 U 5.94 U 5.95 U 5.94 U
1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
5.93 U 5.93 U 5.92 U 5.88 U 5.94 U 5.95 U 5.94 U
1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
19.8 U 19.8 U 19.7 U 19.6 U 19.8 U 19.8 U 19.8 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
5.93 U 5.93 U 5.92 U 5.88 U 5.94 U 5.95 U 5.94 U
1.98 UJ 1.98 UJ 1.97 UJ 1.96 UJ 1.98 UJ 1.98 UJ 1.98 UJ
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270D 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270D 4-Methylphenol 106-44-5 mg/kg
SW8270D 4-Nitroaniline 100-01-6 mg/kg
SW8270D 4-Nitrophenol 100-02-7 mg/kg
SW8270D Acenaphthene 83-32-9 mg/kg
SW8270D Acenaphthylene 208-96-8 mg/kg
SW8270D Acetophenone 98-86-2 mg/kg
SW8270D Anthracene 120-12-7 mg/kg
SW8270D Atrazine 1912-24-9 mg/kg
SW8270D Benzaldehyde 100-52-7 mg/kg
SW8270D Benzo(a)anthracene 56-55-3 mg/kg
SW8270D Benzo(a)pyrene 50-32-8 mg/kg
SW8270D Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270D Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270D Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270D bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270D bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270D bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270D Butylbenzylphthalate 85-68-7 mg/kg
SW8270D Caprolactam 105-60-2 mg/kg
SW8270D Carbazole 86-74-8 mg/kg
SW8270D Chrysene 218-01-9 mg/kg
SW8270D Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270D Dibenzofuran 132-64-9 mg/kg
SW8270D Diethylphthalate 84-66-2 mg/kg
SW8270D Dimethylphthalate 131-11-3 mg/kg
SW8270D Di-n-butylphthalate 84-74-2 mg/kg
SW8270D Di-n-octylphthalate 117-84-0 mg/kg
SW8270D Fluoranthene 206-44-0 mg/kg
SW8270D Fluorene 86-73-7 mg/kg
SW8270D Hexachlorobenzene 118-74-1 mg/kg
SW8270D Hexachlorobutadiene 87-68-3 mg/kg
SW8270D Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270D Hexachloroethane 67-72-1 mg/kg
SW8270D Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270D Isophorone 78-59-1 mg/kg
SW8270D Naphthalene 91-20-3 mg/kg
SW8270D Nitrobenzene 98-95-3 mg/kg
SW8270D N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270D N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270D Pentachlorophenol 87-86-5 mg/kg
SW8270D Phenanthrene 85-01-8 mg/kg
SW8270D Phenol 108-95-2 mg/kg
SW8270D Pyrene 129-00-0 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR10

UPR09-ARFT-COMP03 UPR09-ARFT-COMP04 UPR09-ARFT-IND008 UPR10-ARFT-COMP05 UPR10-ARFT-IND002 UPR10-ARFT-IND006 UPR10-ARFT-IND007
10/17/2012 10/17/2012 10/16/2012 10/18/2012 10/9/2012 10/12/2012 10/15/2012

N N N N N N N

1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
39.5 U 39.5 U 39.4 U 39.2 U 39.6 U 39.7 U 39.6 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
29.6 U 29.6 U 29.6 U 29.4 U 29.7 U 29.8 U 29.7 U
1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
7.9 U 7.9 U 7.89 U 7.84 U 7.92 U 7.94 U 7.92 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
5.93 U 5.93 U 5.92 U 5.88 U 5.94 U 5.95 U 5.94 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
11.8 U 11.8 U 11.8 U 11.8 U 11.9 U 11.9 U 11.9 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
3.95 U 3.95 U 3.94 U 3.92 U 3.96 U 3.97 U 3.96 U
1.98 U 1.98 U 1.97 U 1.96 U 1.98 U 1.98 U 1.98 U
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270DSIM C1-Benzanthracene/chrysenes BACC1 mg/kg
SW8270DSIM C1-DIBENZOTHIOPHENE DBTC1 mg/kg
SW8270DSIM C1-FLUORENE FLC1 mg/kg
SW8270DSIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
SW8270DSIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
SW8270DSIM C2-Benzanthracene/chrysenes BACC2 mg/kg
SW8270DSIM C2-DIBENZOTHIOPHENE DBTC2 mg/kg
SW8270DSIM C2-FLUORENE FLC2 mg/kg
SW8270DSIM C2-NAPHTHALENES NPHC2 mg/kg
SW8270DSIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
SW8270DSIM C3-Benzanthracene/chrysenes BACC3 mg/kg
SW8270DSIM C3-DIBENZOTHIOPHENE DBTC3 mg/kg
SW8270DSIM C3-FLUORENE FLC3 mg/kg
SW8270DSIM C3-NAPHTHALENE NPHC3 mg/kg
SW8270DSIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
SW8270DSIM C4-Benzanthracene/chrysenes BACC4 mg/kg
SW8270DSIM C4-Dibenzothiophenes DTPC4 mg/kg
SW8270DSIM C4-NAPHTHALENE NPHC4 mg/kg
SW8270DSIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668C PCB-1 2051-60-7 mg/kg
E1668C PCB-10 33146-45-1 mg/kg
E1668C PCB-100 39485-83-1 mg/kg
E1668C PCB-101 37680-73-2 mg/kg
E1668C PCB-102 68194-06-9 mg/kg
E1668C PCB-103 60145-21-3 mg/kg
E1668C PCB-104 56558-16-8 mg/kg
E1668C PCB-105 32598-14-4 mg/kg
E1668C PCB-106 70424-69-0 mg/kg
E1668C PCB-107 70424-68-9 mg/kg
E1668C PCB-108 70362-41-3 mg/kg
E1668C PCB-109 74472-35-8 mg/kg
E1668C PCB-11 2050-67-1 mg/kg
E1668C PCB-110 38380-03-9 mg/kg
E1668C PCB-111 39635-32-0 mg/kg
E1668C PCB-112 74472-36-9 mg/kg
E1668C PCB-113 68194-10-5 mg/kg
E1668C PCB-114 74472-37-0 mg/kg
E1668C PCB-115 74472-38-1 mg/kg
E1668C PCB-116 18259-05-7 mg/kg
E1668C PCB-117 68194-11-6 mg/kg
E1668C PCB-118 31508-00-6 mg/kg
E1668C PCB-119 56558-17-9 mg/kg
E1668C PCB-12 2974-92-7 mg/kg
E1668C PCB-120 68194-12-7 mg/kg
E1668C PCB-121 56558-18-0 mg/kg
E1668C PCB-122 76842-07-4 mg/kg
E1668C PCB-123 65510-44-3 mg/kg
E1668C PCB-124 70424-70-3 mg/kg
E1668C PCB-125 74472-39-2 mg/kg
E1668C PCB-126 57465-28-8 mg/kg
E1668C PCB-127 39635-33-1 mg/kg
E1668C PCB-128 38380-07-3 mg/kg
E1668C PCB-129 55215-18-4 mg/kg
E1668C PCB-13 2974-90-5 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR10

UPR09-ARFT-COMP03 UPR09-ARFT-COMP04 UPR09-ARFT-IND008 UPR10-ARFT-COMP05 UPR10-ARFT-IND002 UPR10-ARFT-IND006 UPR10-ARFT-IND007
10/17/2012 10/17/2012 10/16/2012 10/18/2012 10/9/2012 10/12/2012 10/15/2012

N N N N N N N

0.00149 U 0.00149 U 0.00149 U 0.00148 U 0.00147 U 0.00149 U 0.00148 U
0.00202 0.0013 J 0.00196 0.000825 J 0.00106 J 0.000439 J 0.000582 J
0.00413 0.00242 0.00364 0.00113 J 0.00139 J 0.000304 J 0.000417 J
0.00614 0.00334 0.00625 0.00176 0.00244 0.00149 U 0.000721 J
0.00166 0.00148 J 0.00148 J 0.00105 J 0.00106 J 0.000905 J 0.000861 J
0.00149 U 0.00149 U 0.00149 U 0.00148 U 0.00147 U 0.00149 U 0.00148 U
0.00115 J 0.000659 J 0.00115 J 0.0006 J 0.000564 J 0.00029 J 0.000366 J
0.00167 0.00106 J 0.00158 0.000815 J 0.000873 J 0.00149 U 0.000568 J
0.0215 0.0175 0.021 0.00624 0.00749 0.00161 J 0.00244 J
0.00192 0.0013 J 0.00178 0.000994 J 0.00111 J 0.000903 J 0.000942 J
0.00149 U 0.00149 U 0.00149 U 0.00148 U 0.00147 U 0.00149 U 0.00148 U
0.000636 J 0.000543 J 0.000618 J 0.00148 U 0.000668 J 0.00149 U 0.00148 U
0.00149 U 0.00149 U 0.00149 U 0.00148 U 0.00147 U 0.00149 U 0.00148 U
0.0134 0.00946 0.0131 0.00436 0.00481 0.00106 J 0.00157 J
0.00426 0.00629 0.00396 0.00313 0.00316 0.0037 0.00364 
0.00149 U 0.00149 U 0.00149 U 0.00148 U 0.00147 U 0.00149 U 0.00148 U
0.00149 U 0.00149 U 0.00149 U 0.00148 U 0.00147 U 0.00149 U 0.00148 U
0.00416 0.00312 0.00426 0.00188 J 0.002 J 0.00248 U 0.000939 J
0.00149 U 0.000434 J 0.000431 J 0.000525 J 0.000486 J 0.000554 J 0.000556 J

3.72E-06 EMPC-J 2.22E-06 EMPC-J 4.74E-06 3.63E-06 EMPC-J 5.85E-06 EMPC-J 2.4E-06 EMPC-J 4.2E-06 
6.08E-06 6.39E-06 5.54E-06 EMPC-J 6.8E-06 9.62E-06 5.77E-06 8.55E-06 
2.15E-06 1.78E-06 3.85E-06 1.79E-06 1.75E-06 3.55E-06 3.6E-06 
1.96E-06 1.62E-06 3.49E-06 1.63E-06 1.59E-06 3.22E-06 3.27E-06 
0.00265 0.00292 0.0017 0.000389 0.000445 0.000717 0.000604 
1.39E-05 1.58E-05 3.18E-05 3.84E-06 6.7E-06 1.2E-05 3.37E-06 U
4.09E-06 EMPC-J 3.33E-06 EMPC-J 2.49E-06 U 1.75E-06 U 1.6E-06 U 1.68E-06 U 2.63E-06 U
0.0397 J 0.0321 J 0.0319 J 0.0223 J 0.0278 J 0.0289 J 0.0407 J
1.79E-06 U 1.48E-06 U 3.27E-06 U 1.49E-06 U 1.46E-06 U 2.95E-06 U 3.06E-06 U
0.00163 0.0018 0.0022 0.000905 0.00129 0.00139 0.00216 
0.000275 0.000324 0.000416 0.000206 0.000251 0.000234 0.000389 
1.98E-06 1.64E-06 3.48E-06 1.64E-06 1.61E-06 3.26E-06 3.26E-06 
3.34E-05 2.61E-05 3.47E-05 2.36E-05 2.95E-05 1.37E-05 U 1.78E-05 U
0.0735 J 0.0696 J 0.0767 J 0.0564 J 0.047 J 0.0545 J 0.0591 J
0.000158 0.000137 0.000139 5.07E-05 6.3E-05 7.57E-05 9.47E-05 
1.73E-06 U 0.000185 3.04E-06 U 0.000869 1.41E-06 U 2.86E-06 U 8.05E-05 
1.96E-06 1.62E-06 3.49E-06 1.63E-06 1.59E-06 3.22E-06 3.27E-06 
0.00148 0.00168 0.00155 0.000933 0.0013 0.00122 0.00214 
0.00284 0.00317 2.91E-06 U 0.00208 0.00397 0.00315 0.00263 
1.87E-06 1.55E-06 3.4E-06 1.55E-06 1.52E-06 3.08E-06 3.18E-06 
0.00569 J 0.00654 J 0.0156 J 0.00234 0.00231 0.003 0.00408 J
0.094 J 0.0806 J 0.0811 J 0.0475 J 0.0662 J 0.0703 J 0.0962 J
1.98E-06 1.64E-06 3.48E-06 1.64E-06 1.61E-06 3.26E-06 3.26E-06 
6.11E-06 J 4.46E-06 U 3.37E-06 U 4.25E-06 J 8.33E-06 2.8E-06 U 4.2E-06 U
0.000356 0.000391 0.000376 0.000138 0.000202 0.000241 0.000274 
0.000119 0.000125 9.09E-05 2.47E-05 2.92E-05 4.34E-05 4.54E-05 
0.000244 0.000311 0.000273 0.000178 0.000228 0.000224 0.000464 
0.00124 0.0014 0.00134 0.000884 0.00118 0.0013 0.00192 
1.85E-06 1.53E-06 3.23E-06 1.54E-06 1.5E-06 3.04E-06 3.02E-06 
1.98E-06 1.64E-06 3.48E-06 1.64E-06 1.61E-06 3.26E-06 3.26E-06 
9.68E-05 0.00015 6.48E-05 J 5.12E-05 8.86E-05 5.34E-05 8.83E-05 J
0.000193 0.000202 3.2E-06 U 0.000127 0.000164 0.000173 0.000266 
0.0186 J 0.0211 J 0.0171 J 0.00939 J 0.0142 J 0.014 J 0.0192 J
0.144 J 0.219 J 0.12 J 0.08 J 0.107 J 0.124 J 0.141 J
4.02E-06 4.46E-06 3.37E-06 1.78E-06 2.38E-06 2.8E-06 4.2E-06 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-130 52663-66-8 mg/kg
E1668C PCB-131 61798-70-7 mg/kg
E1668C PCB-132 38380-05-1 mg/kg
E1668C PCB-133 35694-04-3 mg/kg
E1668C PCB-134 52704-70-8 mg/kg
E1668C PCB-135 52744-13-5 mg/kg
E1668C PCB-136 38411-22-2 mg/kg
E1668C PCB-137 35694-06-5 mg/kg
E1668C PCB-138 35065-28-2 mg/kg
E1668C PCB-139 56030-56-9 mg/kg
E1668C PCB-14 34883-41-5 mg/kg
E1668C PCB-140 59291-64-4 mg/kg
E1668C PCB-141 52712-04-6 mg/kg
E1668C PCB-142 41411-61-4 mg/kg
E1668C PCB-143 68194-15-0 mg/kg
E1668C PCB-144 68194-14-9 mg/kg
E1668C PCB-145 74472-40-5 mg/kg
E1668C PCB-146 51908-16-8 mg/kg
E1668C PCB-147 68194-13-8 mg/kg
E1668C PCB-148 74472-41-6 mg/kg
E1668C PCB-149 38380-04-0 mg/kg
E1668C PCB-15 2050-68-2 mg/kg
E1668C PCB-150 68194-08-1 mg/kg
E1668C PCB-151 52663-63-5 mg/kg
E1668C PCB-152 68194-09-2 mg/kg
E1668C PCB-153 35065-27-1 mg/kg
E1668C PCB-154 60145-22-4 mg/kg
E1668C PCB-155 33979-03-2 mg/kg
E1668C PCB-156 38380-08-4 mg/kg
E1668C PCB-157 69782-90-7 mg/kg
E1668C PCB-158 74472-42-7 mg/kg
E1668C PCB-159 39635-35-3 mg/kg
E1668C PCB-16 38444-78-9 mg/kg
E1668C PCB-160 41411-62-5 mg/kg
E1668C PCB-161 74472-43-8 mg/kg
E1668C PCB-162 39635-34-2 mg/kg
E1668C PCB-163 74472-44-9 mg/kg
E1668C PCB-164 74472-45-0 mg/kg
E1668C PCB-165 74472-46-1 mg/kg
E1668C PCB-166 41411-63-6 mg/kg
E1668C PCB-167 52663-72-6 mg/kg
E1668C PCB-168 59291-65-5 mg/kg
E1668C PCB-169 32774-16-6 mg/kg
E1668C PCB-17 37680-66-3 mg/kg
E1668C PCB-170 35065-30-6 mg/kg
E1668C PCB-171 52663-71-5 mg/kg
E1668C PCB-172 52663-74-8 mg/kg
E1668C PCB-173 68194-16-1 mg/kg
E1668C PCB-174 38411-25-5 mg/kg
E1668C PCB-175 40186-70-7 mg/kg
E1668C PCB-176 52663-65-7 mg/kg
E1668C PCB-177 52663-70-4 mg/kg
E1668C PCB-178 52663-67-9 mg/kg
E1668C PCB-179 52663-64-6 mg/kg
E1668C PCB-18 37680-65-2 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR10

UPR09-ARFT-COMP03 UPR09-ARFT-COMP04 UPR09-ARFT-IND008 UPR10-ARFT-COMP05 UPR10-ARFT-IND002 UPR10-ARFT-IND006 UPR10-ARFT-IND007
10/17/2012 10/17/2012 10/16/2012 10/18/2012 10/9/2012 10/12/2012 10/15/2012

N N N N N N N

0.00878 J 0.00927 J 0.00703 J 0.00423 J 0.00573 J 0.0068 J 0.00681 J
0.000258 0.000185 0.0003 0.00013 0.000101 0.000148 0.00019 
0.011 J 0.0116 J 0.00943 J 0.0067 J 0.00665 J 0.00666 J 0.00791 J
0.00273 0.00334 0.00227 0.0012 0.00169 0.0019 0.00217 
0.00315 0.00481 J 0.00296 0.0022 0.0022 0.00236 0.0024 
0.0101 J 0.0215 J 0.0117 J 0.0116 J 0.00911 J 0.00714 0.0121 J
0.00222 0.00381 0.00238 0.00154 0.00128 0.0012 0.0014 
0.00457 J 0.00424 J 0.00418 J 0.00207 0.00379 0.00338 0.00549 J
1.87E-06 2.23E-06 3.03E-06 2.18E-06 1.54E-06 3.08E-06 1.83E-06 
0.00208 0.00178 0.00181 0.00104 0.00134 0.00157 0.00186 
3.47E-06 U 3.84E-06 U 2.88E-06 U 1.53E-06 U 2.05E-06 U 2.41E-06 U 3.59E-06 U
1.93E-06 2.3E-06 2.98E-06 2.25E-06 1.59E-06 3.18E-06 1.8E-06 
0.0195 J 0.0327 J 0.0154 J 0.00986 J 0.0144 J 0.0158 J 0.0184 J
2.25E-06 U 2.68E-06 U 3.4E-06 U 2.62E-06 U 1.85E-06 U 3.7E-06 U 2.05E-06 U
2.15E-06 U 2.56E-06 U 3.1E-06 U 2.5E-06 U 1.77E-06 U 3.53E-06 U 1.87E-06 U
0.000762 0.000498 0.00102 0.000321 0.000317 0.000334 0.000767 
1.62E-06 U 1.94E-06 U 2.22E-06 U 1.94E-06 U 1.26E-06 U 2.77E-06 U 1.2E-06 U
0.024 J 0.0365 J 0.0208 J 0.0119 J 0.017 J 0.0206 J 0.0221 J
0.0498 J 0.0973 J 0.0472 J 0.0406 J 0.0333 J 0.0432 J 0.0447 J
0.000308 0.00035 0.000268 7.78E-05 9.47E-05 0.000122 0.000156 
1.85E-06 2.2E-06 2.99E-06 2.15E-06 1.52E-06 3.04E-06 1.8E-06 
5.52E-05 4.74E-05 6.12E-05 7.39E-05 5.7E-05 2.03E-05 3.14E-05 
4.67E-06 3.64E-06 EMPC-J 6.77E-06 EMPC-J 1.82E-06 U 2.11E-06 2.6E-06 U 2.7E-06 
1.97E-06 2.35E-06 3.06E-06 2.3E-06 1.63E-06 3.24E-06 1.84E-06 
5.8E-06 7.05E-06 6.38E-06 1.81E-06 U 2.29E-06 2.59E-06 U 4.37E-06 
0.11 J 0.201 J 0.0938 J 0.0525 J 0.0799 J 0.105 J 0.111 J
0.00139 0.00238 0.00119 0.000509 0.000708 0.000758 0.00104 
0.000259 0.000908 0.000186 0.00015 0.000174 0.000236 0.00024 
0.0131 J 0.0156 J 0.0123 J 0.0069 0.0105 J 0.0111 J 0.0159 J
9.92E-06 1.54E-05 1.46E-05 8.55E-06 1.03E-05 1.36E-05 1.35E-05 
0.0142 J 0.0177 J 0.0113 J 0.00665 J 0.0101 J 0.012 J 0.0133 J
0.000542 0.00141 0.000548 6.23E-06 U 0.000434 0.000492 0.000521 
5.02E-05 5.86E-05 7.04E-05 3.61E-05 5.13E-05 1.59E-05 3.64E-05 
1.6E-06 U 1.9E-06 U 2.66E-06 U 1.86E-06 U 1.32E-06 U 2.63E-06 U 1.6E-06 U
1.57E-06 U 1.87E-06 U 2.36E-06 U 1.83E-06 U 1.29E-06 U 2.58E-06 U 2.36E-05 
0.000327 0.000365 0.0003 0.000158 0.000259 0.000273 0.000313 
1.87E-06 2.23E-06 3.03E-06 2.18E-06 1.54E-06 3.08E-06 1.83E-06 
0.00639 J 0.0119 J 0.00488 J 0.00492 J 0.00536 J 0.00607 J 0.00639 J
0.000132 2.03E-06 U 0.000103 3.76E-05 EMPC-J 5.35E-05 5.61E-05 4.99E-05 
7.48E-06 1.3E-05 1.11E-05 7.26E-06 7.98E-06 8.86E-06 1.11E-05 
0.00568 J 0.00645 J 0.00494 J 0.0026 0.00451 J 0.00489 J 0.00588 J
1.46E-06 1.73E-06 2.33E-06 1.69E-06 1.2E-06 2.39E-06 1.41E-06 
8.99E-06 U 1.66E-05 U 1.31E-05 U 8.26E-06 U 1.53E-05 U 1.03E-05 U 1.27E-05 U
0.000135 3.52E-05 0.000156 5.79E-05 9.69E-05 3.76E-05 9.77E-05 
0.025 J 0.0522 J 0.0227 J 0.00947 J 0.0177 J 0.0219 J 0.0276 J
0.00791 J 0.022 J 0.00736 0.00342 J 0.00615 J 0.00689 J 0.00804 J
0.00554 J 0.0122 J 0.00498 J 0.00239 J 0.00429 J 0.00492 J 0.00568 J
6.45E-06 J 1.11E-05 J 1.21E-05 6.9E-06 J 7.48E-06 J 8.72E-06 J 9.79E-06 J
0.0129 J 0.0361 J 0.0124 J 0.0084 J 0.00991 J 0.0104 J 0.0123 J
0.00114 J 0.00238 J 0.00114 0.000408 J 0.000837 J 0.001 J 0.00115 J
0.000386 0.000453 0.000375 0.000185 0.00021 0.000215 0.000292 
0.0141 J 0.048 J 0.0128 J 0.00933 J 0.0122 J 0.0148 J 0.0142 J
0.00883 J 0.024 J 0.00712 J 0.00462 J 0.0064 J 0.00752 J 0.00751 J
0.00386 0.0149 J 0.00382 0.00252 0.00283 0.00274 0.00311 
0.00051 0.000476 0.000584 0.000238 0.000296 0.000135 0.000464 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-180 35065-29-3 mg/kg
E1668C PCB-181 74472-47-2 mg/kg
E1668C PCB-182 60145-23-5 mg/kg
E1668C PCB-183 52663-69-1 mg/kg
E1668C PCB-184 74472-48-3 mg/kg
E1668C PCB-185 52712-05-7 mg/kg
E1668C PCB-186 74472-49-4 mg/kg
E1668C PCB-187 52663-68-0 mg/kg
E1668C PCB-188 74487-85-7 mg/kg
E1668C PCB-189 39635-31-9 mg/kg
E1668C PCB-19 38444-73-4 mg/kg
E1668C PCB-190 41411-64-7 mg/kg
E1668C PCB-191 74472-50-7 mg/kg
E1668C PCB-192 74472-51-8 mg/kg
E1668C PCB-193 69782-91-8 mg/kg
E1668C PCB-194 35694-08-7 mg/kg
E1668C PCB-195 52663-78-2 mg/kg
E1668C PCB-196 42740-50-1 mg/kg
E1668C PCB-197 33091-17-7 mg/kg
E1668C PCB-198 68194-17-2 mg/kg
E1668C PCB-199 52663-75-9 mg/kg
E1668C PCB-2 2051-61-8 mg/kg
E1668C PCB-20 38444-84-7 mg/kg
E1668C PCB-200 52663-73-7 mg/kg
E1668C PCB-201 40186-71-8 mg/kg
E1668C PCB-202 2136-99-4 mg/kg
E1668C PCB-203 52663-76-0 mg/kg
E1668C PCB-204 74472-52-9 mg/kg
E1668C PCB-205 74472-53-0 mg/kg
E1668C PCB-206 40186-72-9 mg/kg
E1668C PCB-207 52663-79-3 mg/kg
E1668C PCB-208 52663-77-1 mg/kg
E1668C PCB-21 55702-46-0 mg/kg
E1668C PCB-22 38444-85-8 mg/kg
E1668C PCB-23 55720-44-0 mg/kg
E1668C PCB-24 55702-45-9 mg/kg
E1668C PCB-25 55712-37-3 mg/kg
E1668C PCB-26 38444-81-4 mg/kg
E1668C PCB-27 38444-76-7 mg/kg
E1668C PCB-28 7012-37-5 mg/kg
E1668C PCB-29 15862-07-4 mg/kg
E1668C PCB-3 2051-62-9 mg/kg
E1668C PCB-30 35693-92-6 mg/kg
E1668C PCB-31 16606-02-3 mg/kg
E1668C PCB-32 38444-77-8 mg/kg
E1668C PCB-33 38444-86-9 mg/kg
E1668C PCB-34 37680-68-5 mg/kg
E1668C PCB-35 37680-69-6 mg/kg
E1668C PCB-36 38444-87-0 mg/kg
E1668C PCB-37 38444-90-5 mg/kg
E1668C PCB-38 53555-66-1 mg/kg
E1668C PCB-39 38444-88-1 mg/kg
E1668C PCB-4 13029-08-8 mg/kg
E1668C PCB-40 38444-93-8 mg/kg
E1668C PCB-41 52663-59-9 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR10

UPR09-ARFT-COMP03 UPR09-ARFT-COMP04 UPR09-ARFT-IND008 UPR10-ARFT-COMP05 UPR10-ARFT-IND002 UPR10-ARFT-IND006 UPR10-ARFT-IND007
10/17/2012 10/17/2012 10/16/2012 10/18/2012 10/9/2012 10/12/2012 10/15/2012

N N N N N N N

0.0614 J 0.129 J 0.0607 J 0.0246 J 0.0502 J 0.0587 J 0.0722 J
0.000289 J 0.000386 J 0.000258 0.000129 J 0.000208 J 0.000221 J 0.000271 J
0.000146 J 0.000272 J 0.000153 8.81E-05 J 0.00012 J 0.00011 J 0.000162 J
0.0174 J 0.0405 J 0.0163 J 0.00785 J 0.0132 J 0.0161 J 0.0173 J
0.00021 0.00105 0.000164 0.000147 0.000179 0.000249 0.000245 
0.00117 J 0.00377 J 1.12E-05 U 0.000796 J 0.00115 J 0.000951 J 0.00166 J
1.74E-06 U 2.13E-06 U 2.42E-06 U 2.47E-06 U 1.76E-06 U 1.97E-06 U 1.47E-06 U
0.0455 J 0.145 J 0.0492 J 0.0481 J 0.0469 J 0.0504 J 0.0584 J
9.74E-05 0.000118 8.45E-05 2.49E-05 3.27E-05 4.38E-05 5.12E-05 
0.000972 J 0.00206 J 0.000931 0.00039 J 0.000744 J 0.000877 0.00113 J
0.000108 0.000119 0.000166 8.44E-05 0.000107 6.52E-05 0.00016 
0.00628 J 0.0172 J 0.00515 J 0.00284 J 0.00472 J 0.00596 J 0.00685 J
0.00118 J 0.0025 J 0.00106 0.000418 J 0.000898 J 0.00104 J 0.00125 J
4.92E-06 U 8.49E-06 U 9.04E-06 U 5.27E-06 U 5.71E-06 U 6.65E-06 U 7.34E-06 U
4.91E-06 J 8.47E-06 J 9.5E-06 5.25E-06 J 5.7E-06 J 6.64E-06 J 7.72E-06 J
0.0112 J 0.0247 J 0.0129 J 0.0036 0.0083 J 0.0107 J 0.0124 J
0.0106 J 0.0356 J 0.00818 J 0.00358 0.00816 J 0.00969 J 0.00919 J
0.0071 J 0.0144 J 0.00739 J 0.00178 0.00376 0.00562 J 0.0058 J
0.000789 0.00189 0.000687 0.000252 0.000472 0.000594 0.000506 
0.0287 J 0.0676 J 0.0293 J 0.0132 J 0.0165 J 0.0208 J 0.0221 J
4.39E-06 3.6E-06 7.93E-06 3.2E-06 2.34E-06 4.44E-06 3.6E-06 
1.36E-06 U 1.12E-06 U 1.35E-06 U 1.33E-06 U 1.26E-06 U 9.34E-07 U 1.28E-06 U
0.0074 0.00609 0.0086 J 0.00499 0.00338 0.00153 0.00572 
0.000433 0.000762 0.000359 0.000169 0.000174 0.000229 0.000217 
0.00234 0.00486 J 0.00221 0.000675 0.00125 0.00185 0.00166 
0.00687 J 0.0154 J 0.00695 J 0.00269 0.00378 0.00438 J 0.00451 J
0.0149 J 0.0326 J 0.0163 J 0.00504 J 0.0082 J 0.0114 J 0.0126 J
2.73E-05 6.6E-05 2.81E-05 8.01E-06 1.34E-05 1.71E-05 1.67E-05 
0.000738 0.0021 0.000789 0.000255 0.000552 0.000711 0.000833 
0.011 J 0.0202 J 0.0131 J 0.00293 J 0.00562 J 0.00637 J 0.00706 J
0.000957 0.00155 J 0.00115 0.000259 0.000481 J 0.000541 0.000627 
0.00557 J 0.0109 J 0.00648 J 0.00163 0.00246 J 0.0027 0.00292 
3.39E-05 1.97E-05 2.44E-05 4.89E-06 U 1.47E-05 1.38E-06 U 1E-05 U
0.000483 0.000377 0.000665 0.000276 0.000306 0.000153 0.00057 
1.3E-05 2.92E-06 U 1.35E-05 U 5E-06 U 4.89E-06 U 1.41E-06 U 9.96E-06 U
2.6E-05 3.67E-05 1.75E-05 1.25E-05 1.22E-05 6.23E-06 2.06E-05 
4.06E-05 2.88E-06 U 6.21E-05 2.01E-05 2.04E-05 1.1E-05 3.4E-05 
0.000875 0.000685 0.00098 0.000595 0.000344 0.000173 0.0006 
3.85E-05 4.3E-05 4.49E-05 2.8E-05 4.03E-05 1.69E-05 4.24E-05 
4.7E-06 2.91E-06 1.39E-05 4.98E-06 4.87E-06 1.41E-06 1.03E-05 
4.64E-06 2.87E-06 1.36E-05 4.91E-06 4.8E-06 1.39E-06 1E-05 
1.35E-06 U 1.11E-06 U 2.59E-06 1.32E-06 U 2.37E-06 EMPC-J 9.26E-07 U 1.31E-06 U
2.34E-06 2.1E-06 1.76E-06 1.18E-06 1.18E-06 1.46E-06 1.69E-06 
0.00256 0.00224 0.00293 0.00177 0.000935 0.000406 0.00164 
0.000327 0.000312 0.000461 0.000182 0.000272 0.000128 0.000411 
4.62E-06 2.86E-06 1.36E-05 4.89E-06 4.79E-06 1.38E-06 1E-05 
4.8E-06 U 2.97E-06 U 1.41E-05 U 5.08E-06 U 4.97E-06 U 1.43E-06 U 1.04E-05 U
5.22E-06 U 3.89E-06 EMPC-J 1.55E-05 U 5.53E-06 U 5.41E-06 U 1.56E-06 U 1.15E-05 U
4.66E-06 U 5.66E-06 1.36E-05 U 4.93E-06 U 6.36E-06 EMPC-J 1.39E-06 U 1E-05 U
0.000359 0.000268 0.000318 0.000184 0.000168 0.000245 0.000257 
8.51E-05 5.67E-05 6.91E-05 3.73E-05 3.01E-05 3.74E-05 3.79E-05 
4.59E-06 U 2.84E-06 U 1.34E-05 U 4.86E-06 U 4.75E-06 U 1.37E-06 U 9.89E-06 U
7.71E-05 7.23E-05 9.89E-05 7.91E-05 0.000136 5.37E-05 0.00011 
0.0291 J 0.0234 J 0.00214 0.012 J 0.0114 J 0.0201 J 0.0136 J
0.000924 0.00115 0.000966 0.000544 0.000405 0.0005 0.000547 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-42 36559-22-5 mg/kg
E1668C PCB-43 70362-46-8 mg/kg
E1668C PCB-44 41464-39-5 mg/kg
E1668C PCB-45 70362-45-7 mg/kg
E1668C PCB-46 41464-47-5 mg/kg
E1668C PCB-47 2437-79-8 mg/kg
E1668C PCB-48 70362-47-9 mg/kg
E1668C PCB-49 41464-40-8 mg/kg
E1668C PCB-5 16605-91-7 mg/kg
E1668C PCB-50 62796-65-0 mg/kg
E1668C PCB-51 68194-04-7 mg/kg
E1668C PCB-52 35693-99-3 mg/kg
E1668C PCB-53 41464-41-9 mg/kg
E1668C PCB-54 15968-05-5 mg/kg
E1668C PCB-55 74338-24-2 mg/kg
E1668C PCB-56 41464-43-1 mg/kg
E1668C PCB-57 70424-67-8 mg/kg
E1668C PCB-58 41464-49-7 mg/kg
E1668C PCB-59 74472-33-6 mg/kg
E1668C PCB-6 25569-80-6 mg/kg
E1668C PCB-60 33025-41-1 mg/kg
E1668C PCB-61 33284-53-6 mg/kg
E1668C PCB-62 54230-22-7 mg/kg
E1668C PCB-63 74472-34-7 mg/kg
E1668C PCB-64 52663-58-8 mg/kg
E1668C PCB-65 33284-54-7 mg/kg
E1668C PCB-66 32598-10-0 mg/kg
E1668C PCB-67 73575-53-8 mg/kg
E1668C PCB-68 73575-52-7 mg/kg
E1668C PCB-69 60233-24-1 mg/kg
E1668C PCB-7 33284-50-3 mg/kg
E1668C PCB-70 32598-11-1 mg/kg
E1668C PCB-71 41464-46-4 mg/kg
E1668C PCB-72 41464-42-0 mg/kg
E1668C PCB-73 74338-23-1 mg/kg
E1668C PCB-74 32690-93-0 mg/kg
E1668C PCB-75 32598-12-2 mg/kg
E1668C PCB-76 70362-48-0 mg/kg
E1668C PCB-77 32598-13-3 mg/kg
E1668C PCB-78 70362-49-1 mg/kg
E1668C PCB-79 41464-48-6 mg/kg
E1668C PCB-8 34883-43-7 mg/kg
E1668C PCB-80 33284-52-5 mg/kg
E1668C PCB-81 70362-50-4 mg/kg
E1668C PCB-82 52663-62-4 mg/kg
E1668C PCB-83 60145-20-2 mg/kg
E1668C PCB-84 52663-60-2 mg/kg
E1668C PCB-85 65510-45-4 mg/kg
E1668C PCB-86 55312-69-1 mg/kg
E1668C PCB-87 38380-02-8 mg/kg
E1668C PCB-88 55215-17-3 mg/kg
E1668C PCB-89 73575-57-2 mg/kg
E1668C PCB-9 34883-39-1 mg/kg
E1668C PCB-90 68194-07-0 mg/kg
E1668C PCB-91 68194-05-8 mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR10

UPR09-ARFT-COMP03 UPR09-ARFT-COMP04 UPR09-ARFT-IND008 UPR10-ARFT-COMP05 UPR10-ARFT-IND002 UPR10-ARFT-IND006 UPR10-ARFT-IND007
10/17/2012 10/17/2012 10/16/2012 10/18/2012 10/9/2012 10/12/2012 10/15/2012

N N N N N N N

0.00305 0.00298 0.00325 0.00164 0.00157 0.00246 0.00216 
4.32E-05 4.3E-05 3.97E-05 1.85E-06 U 1.3E-06 U 1.93E-05 1.48E-06 U
0.0409 J 0.0328 J 0.0223 J 0.0119 0.0118 0.018 J 0.0151 J
6.26E-05 6.41E-05 0.000322 0.000126 1.89E-05 2.22E-05 3.11E-05 
1.33E-05 1.29E-05 1.93E-05 1.01E-05 1.21E-05 3.36E-06 EMPC-J 1.17E-05 
1.33E-06 1.27E-06 1.94E-06 1.45E-06 1.02E-06 1.32E-06 1.1E-06 
5.82E-05 4.95E-05 6.17E-05 1.57E-06 U 2.7E-05 2.28E-05 5.96E-05 
0.00449 0.00382 0.00488 0.00202 0.00201 0.00335 0.0039 
4.02E-06 U 4.45E-06 U 3.28E-06 U 1.77E-06 U 2.37E-06 U 2.8E-06 U 4.09E-06 U
0.000145 0.000115 0.000178 0.000111 7.23E-05 3.8E-05 0.00011 
0.000242 0.000182 0.000114 6.71E-05 9.53E-05 4.27E-05 0.000156 
0.0547 J 0.0379 J 0.0425 J 0.0327 J 0.0253 J 0.0245 J 0.0288 J
1.36E-06 1.3E-06 1.96E-06 1.48E-06 1.05E-06 1.34E-06 1.11E-06 
2.49E-05 2.16E-05 3.33E-05 6.94E-06 7.89E-06 EMPC-J 7.1E-06 1.26E-05 EMPC-J
8.29E-05 4.72E-05 4.13E-05 1.67E-05 2.57E-05 2.34E-05 5.84E-05 
0.000119 6.71E-05 0.000173 3.42E-05 6.41E-05 4.75E-05 0.00013 
0.000261 8.21E-05 6.09E-05 5.54E-05 4.14E-05 4.08E-05 6.15E-05 
0.000104 0.000266 0.000346 0.000194 0.000163 0.000277 0.000211 
0.00492 0.00356 0.00358 0.002 0.00166 0.00241 0.00211 
1.74E-05 9.93E-06 1.68E-05 7.18E-06 1E-05 4.69E-06 J 4.88E-06 EMPC-J
0.00456 J 0.0043 J 0.0042 J 0.00275 0.00328 0.0034 0.00545 J
0.0185 J 0.018 J 0.0195 J 0.00845 0.00997 0.0104 0.017 J
1.04E-06 9.97E-07 1.51E-06 1.14E-06 8.01E-07 1.03E-06 8.54E-07 
0.00156 0.00129 0.00134 0.000611 0.000732 0.00091 0.00107 
9.92E-07 U 9.49E-07 U 0.0127 J 1.08E-06 U 7.62E-07 U 9.81E-07 U 8.18E-07 U
1.33E-06 1.27E-06 1.94E-06 1.45E-06 1.02E-06 1.32E-06 1.1E-06 
0.0243 J 0.0227 J 0.0242 J 0.0097 J 0.0136 J 0.0162 J 0.0224 J
0.000161 0.000178 0.00016 4.9E-05 4.33E-05 5.25E-05 7.69E-05 
0.000421 0.000269 0.000286 0.000108 0.000131 0.000145 0.000161 
1.18E-06 1.13E-06 1.71E-06 1.29E-06 9.1E-07 1.17E-06 9.73E-07 
3.77E-06 U 4.18E-06 U 3.07E-06 U 1.67E-06 U 2.23E-06 U 2.63E-06 U 3.82E-06 U
1.15E-05 1.2E-05 1.85E-05 1.17E-05 1.02E-05 1.23E-05 1.25E-05 
1.4E-06 1.34E-06 2.09E-06 1.53E-06 1.08E-06 1.39E-06 1.18E-06 
0.000232 0.000168 0.000146 7.21E-05 8.05E-05 0.000134 0.0001 
4.03E-05 3.04E-05 1.51E-06 U 1.16E-06 U 8.19E-07 U 1.3E-05 8.56E-07 U
1.15E-05 1.2E-05 1.85E-05 1.17E-05 1.02E-05 1.23E-05 1.25E-05 
1.04E-06 9.97E-07 1.51E-06 1.14E-06 8.01E-07 1.03E-06 8.54E-07 
1.15E-05 1.2E-05 1.85E-05 1.17E-05 1.02E-05 1.23E-05 1.25E-05 
1.23E-05 U 1.38E-05 U 2.87E-05 1.39E-05 U 1.22E-05 U 1.26E-05 U 1.54E-05 U
1.32E-05 U 1.39E-05 U 2.05E-05 U 1.36E-05 U 1.18E-05 U 1.42E-05 U 1.38E-05 U
0.000154 0.000215 0.000261 9.97E-05 0.00011 0.000233 0.000254 
4.54E-05 2.73E-05 4.53E-05 2.55E-05 3.16E-05 1.27E-05 1.86E-05 
1.07E-05 U 0.00049 1.69E-05 U 1.09E-05 U 9.52E-06 U 1.15E-05 U 1.14E-05 U
1.26E-05 U 1.33E-05 U 2.07E-05 U 1.29E-05 U 1.13E-05 U 1.36E-05 U 1.39E-05 U
0.00168 0.00201 0.00234 0.00114 0.00115 0.00148 0.00208 
2.56E-06 U 0.0162 J 4.97E-06 U 0.00214 0.00231 0.00399 J 0.00547 J
0.00389 0.00355 0.00457 J 0.00273 0.00191 0.00259 0.00228 
0.00878 J 0.017 J 3.4E-06 U 0.00693 0.00835 J 0.00989 J 0.0146 J
0.0187 0.0171 0.0105 0.0112 0.0128 0.0151 0.0188 
1.98E-06 1.64E-06 3.48E-06 1.64E-06 1.61E-06 3.26E-06 3.26E-06 
2.69E-06 U 2.23E-06 U 4.62E-06 U 2.24E-06 U 2.19E-06 U 4.44E-06 U 0.000163 
7.03E-06 2.03E-06 U 4.3E-06 U 3.8E-06 4.76E-06 4.05E-06 U 1.06E-05 
6.45E-06 J 7.37E-06 J 6.48E-06 EMPC-J 6.17E-06 5.92E-06 EMPC-J 7.06E-06 J 6.55E-06 EMPC-J
0.0507 J 0.0502 J 0.0588 J 0.0261 J 0.0238 J 0.0361 J 0.0437 J
0.00358 0.00339 0.00385 0.00267 0.00192 0.00292 0.0026 

Page 16 of 63
AECOM

Final

July 2017



Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-92 52663-61-3 mg/kg
E1668C PCB-93 73575-56-1 mg/kg
E1668C PCB-94 73575-55-0 mg/kg
E1668C PCB-95 38379-99-6 mg/kg
E1668C PCB-96 73575-54-9 mg/kg
E1668C PCB-97 41464-51-1 mg/kg
E1668C PCB-98 60233-25-2 mg/kg
E1668C PCB-99 38380-01-7 mg/kg
E1668C Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668C PCB, TOTAL (a) PCB mg/kg
E1668C PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668C PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668C Monochlorobiphenyl 27323-18-8 mg/kg
E1668C Dichlorobiphenyl 25512-42-9 mg/kg
E1668C Trichlorobiphenyl 25323-68-6 mg/kg
E1668C Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668C Pentachlorobiphenyl 25429-29-2 mg/kg
E1668C Hexachlorobiphenyl 26601-64-9 mg/kg
E1668C Heptachlorobiphenyl 28655-71-2 mg/kg
E1668C Octachlorobiphenyl 55722-26-4 mg/kg
E1668C Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082A Aroclor-1016 12674-11-2 mg/kg
SW8082A Aroclor-1221 11104-28-2 mg/kg
SW8082A Aroclor-1232 11141-16-5 mg/kg
SW8082A Aroclor-1242 53469-21-9 mg/kg
SW8082A Aroclor-1248 12672-29-6 mg/kg
SW8082A Aroclor-1254 11097-69-1 mg/kg
SW8082A Aroclor-1260 11096-82-5 mg/kg
SW8082A Aroclor-1262 37324-23-5 mg/kg
SW8082A Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR10

UPR09-ARFT-COMP03 UPR09-ARFT-COMP04 UPR09-ARFT-IND008 UPR10-ARFT-COMP05 UPR10-ARFT-IND002 UPR10-ARFT-IND006 UPR10-ARFT-IND007
10/17/2012 10/17/2012 10/16/2012 10/18/2012 10/9/2012 10/12/2012 10/15/2012

N N N N N N N

0.0143 J 0.0167 J 0.0156 J 0.00948 J 0.00854 J 0.0107 J 0.0121 J
0.00541 0.00585 0.00932 J 0.00615 0.00448 0.00596 0.00668 
2.58E-05 3.63E-05 3.88E-05 1.41E-05 9.58E-06 1.29E-05 1.26E-05 
0.00148 0.00176 0.000632 0.000338 0.00025 0.000502 0.000746 
4.05E-05 3.26E-05 5.02E-05 1.82E-05 1.63E-05 1.08E-05 3.05E-05 
1.98E-06 1.64E-06 3.48E-06 1.64E-06 1.61E-06 3.26E-06 3.26E-06 
5.48E-05 6.97E-05 8.63E-05 3.32E-05 2.62E-05 3.9E-05 6.17E-05 
0.0409 J 0.0398 J 0.0412 J 0.021 J 0.0264 J 0.029 J 0.0404 J
0.0069 J 0.012 J 0.00832 J 0.00159 0.00268 J 0.00288 0.00298 
1.35 2.07 1.23 0.74 0.905 1.06 1.25 
1.2 1.92 1.1 0.659 0.793 0.945 1.08 
1.44E-05 1.92E-05 1.05E-05 7.57E-06 1.22E-05 8.9E-06 1.37E-05 

3.72E-06 EMPC-J 2.22E-06 EMPC-J 7.33E-06 3.63E-06 EMPC-J 8.22E-06 EMPC-J 2.4E-06 EMPC-J 4.2E-06 
0.000247 J 0.000197 J 0.000269 EMPC-J 0.000226 J 0.000289 EMPC-J 0.000118 J 0.000198 EMPC-J
0.013 0.0108 EMPC-J 0.0152 J 0.00851 0.00608 EMPC-J 0.00296 0.0101 
0.189 J 0.154 J 0.144 J 0.0852 J 0.0826 EMPC-J 0.103 EMPC-J 0.113 EMPC-J
0.374 EMPC-J 0.375 EMPC-J 0.36 J 0.225 J 0.245 J 0.284 J 0.361 J
0.453 J 0.725 EMPC-J 0.393 EMPC-J 0.257 EMPC-J 0.33 J 0.39 J 0.441 J
0.214 J 0.554 J 0.207 J 0.126 J 0.179 J 0.205 J 0.239 J
0.0838 J 0.2 J 0.0851 J 0.0312 J 0.0512 J 0.066 J 0.0699 J
0.0175 J 0.0327 J 0.0207 J 0.00482 J 0.00856 J 0.00961 J 0.0106 J

0.00797 U 0.00787 U 0.00797 U 0.00798 U 0.00794 U 0.00795 U 0.00787 U
0.00797 U 0.00787 U 0.00797 U 0.00798 U 0.00794 U 0.00795 U 0.00787 U
0.00797 U 0.00787 U 0.00797 U 0.00798 U 0.00794 U 0.00795 U 0.00787 U
0.00797 U 0.00787 U 0.00797 U 0.00798 U 0.00794 U 0.00795 U 0.00787 U
0.00797 U 0.00787 U 0.00797 U 0.00798 U 0.00794 U 0.00795 U 0.00787 U
0.913 0.98 0.908 0.573 0.858 0.804 0.58 
0.511 1.23 0.592 J 0.339 0.544 0.568 0.357 
0.00797 U 0.00787 U 0.00797 U 0.00798 U 0.00794 U 0.00795 U 0.00787 U
0.00797 U 0.00787 U 0.00797 U 0.00798 U 0.00794 U 0.00795 U 0.00787 U

2.34E-06 J 1.71E-06 J 1.3E-06 EMPC-J 3.12E-06 1.62E-06 J 1.03E-06 J 1.08E-06 J
8.57E-07 J 7.4E-07 J 6.5E-07 J 1.2E-06 J 1.01E-06 J 4.33E-07 J 4.6E-07 J
2E-07 U 1.15E-07 U 1.17E-07 U 1.37E-07 U 1.78E-07 U 1.16E-07 U 1.37E-07 U
3.25E-07 EMPC-J 3.24E-07 J 2.31E-07 EMPC-J 6.29E-07 J 5.16E-07 J 2.16E-07 EMPC-J 2.83E-07 J
3.28E-07 J 3.55E-07 J 2.78E-07 J 4.34E-07 J 3.9E-07 J 2.09E-07 J 2.01E-07 J
1.98E-06 J 1.79E-06 J 1.28E-06 J 2.68E-06 1.79E-06 J 1.04E-06 J 1.52E-06 J
2.72E-07 J 2.53E-07 EMPC-J 2.47E-07 J 3.29E-07 J 2.71E-07 EMPC-J 1.11E-07 J 2.54E-07 J
3.57E-07 J 3.39E-07 J 3.05E-07 J 5.06E-07 J 2.71E-07 U 2.54E-07 J 2.28E-07 EMPC-J
2.04E-07 U 1.29E-07 U 1.36E-07 U 1.72E-07 U 2.17E-07 U 1.5E-07 U 1.48E-07 U
1.29E-07 U 1.08E-07 U 1.28E-07 U 1.33E-07 U 1.84E-07 U 1E-07 U 1.01E-07 U
6.21E-07 EMPC-J 6E-07 EMPC-J 4.42E-07 EMPC-J 9.58E-07 J 6.41E-07 EMPC-J 3.29E-07 EMPC-J 6.79E-07 EMPC-J
2.1E-07 EMPC-J 2.35E-07 J 1.53E-07 EMPC-J 2.98E-07 J 2.23E-07 J 1.53E-07 J 1.91E-07 J
2.25E-07 EMPC-J 2.73E-07 J 3.15E-07 J 3.37E-07 EMPC-J 2.02E-07 J 1.31E-07 EMPC-J 3.09E-07 EMPC-J
2.88E-07 J 2.95E-07 EMPC-J 3.24E-07 EMPC-J 2.29E-07 EMPC-J 4.2E-07 J 1.21E-07 U 3.83E-07 J
1.68E-07 U 1.17E-07 U 1.11E-07 U 1.5E-07 U 2.29E-07 U 7.96E-08 U 9.19E-08 U
3.87E-06 J 2.88E-06 J 1.98E-06 J 5.22E-06 3.49E-06 J 1.76E-06 J 1.54E-06 J
4.84E-07 U 2.15E-07 U 2.86E-07 U 3.02E-07 U 9.64E-07 J 2.59E-07 U 3.19E-07 U
1.36E-06 1.33E-06 1.13E-06 1.82E-06 1.47E-06 5.82E-07 1.44E-06 
2.34E-06 1.71E-06 1.3E-06 EMPC-J 3.12E-06 1.62E-06 1.03E-06 1.08E-06 
8.57E-07 7.4E-07 6.5E-07 1.2E-06 1.01E-06 4.33E-07 4.6E-07 
5.58E-06 EMPC-J 4.26E-06 1.82E-06 EMPC-J 7.55E-06 7.65E-06 3.24E-06 EMPC-J 2.36E-06 EMPC-J
8.1E-07 EMPC-J 8.42E-07 EMPC-J 6.78E-07 EMPC-J 1.06E-06 8.84E-07 EMPC-J 4.72E-07 6.46E-07 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

(a) - Sum of detected congeners.
Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ- The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

American eel-Fillet 
(skinless)

AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT AR-FT
UPR09 UPR09 UPR09 UPR10 UPR10 UPR10 UPR10

UPR09-ARFT-COMP03 UPR09-ARFT-COMP04 UPR09-ARFT-IND008 UPR10-ARFT-COMP05 UPR10-ARFT-IND002 UPR10-ARFT-IND006 UPR10-ARFT-IND007
10/17/2012 10/17/2012 10/16/2012 10/18/2012 10/9/2012 10/12/2012 10/15/2012

N N N N N N N

6.21E-07 EMPC-J 7.64E-07 EMPC-J 4.42E-07 EMPC-J 9.58E-07 6.41E-07 EMPC-J 3.29E-07 EMPC-J 6.79E-07 EMPC-J
4.75E-07 EMPC-J 2.73E-07 3.15E-07 3.37E-07 EMPC-J 1.63E-06 1.31E-07 EMPC-J 3.09E-07 EMPC-J
2.88E-07 2.95E-07 EMPC-J 3.24E-07 EMPC-J 2.29E-07 EMPC-J 4.2E-07 1.21E-07 U 3.83E-07 
3.13E-06 EMPC-J 5.52E-06 EMPC-J 1.32E-06 EMPC-J 2.66E-06 EMPC-J 1.69E-05 EMPC-J 8.25E-07 EMPC-J 2.37E-06 EMPC-J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M trans-Chlordane 5103-74-2 mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632 Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010C Calcium 7440-70-2 mg/kg
SW6010C Chromium 7440-47-3 mg/kg
SW6010C Iron 7439-89-6 mg/kg
SW6010C Magnesium 7439-95-4 mg/kg
SW6010C Potassium 7440-09-7 mg/kg
SW6010C Sodium 7440-23-5 mg/kg
SW6010C Titanium 7440-32-6 mg/kg
SW6010C Vanadium 7440-62-2 mg/kg
SW6010C Zinc 7440-66-6 mg/kg
SW6020A Aluminum 7429-90-5 mg/kg
SW6020A Antimony 7440-36-0 mg/kg
SW6020A Arsenic, Total 7440-38-2 mg/kg
SW6020A Barium 7440-39-3 mg/kg
SW6020A Beryllium 7440-41-7 mg/kg
SW6020A Cadmium 7440-43-9 mg/kg
SW6020A Cobalt 7440-48-4 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

American eel-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

AR-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT CC-FT
UPR10 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09 UPR09

UPR10-ARFT-IND026 UPR09-IPFT-IND004 UPR10-IPFT-IND001 UPR10-IPFT-IND002 UPR10-IPFT-IND003 UPR09-CCFT-IND002 UPR09-CCFT-IND008 UPR09-CCFT-IND009
10/18/2012 10/18/2012 10/10/2012 10/10/2012 10/12/2012 10/9/2012 10/9/2012 10/9/2012

N N N N N N N N

0.0096 UJ 0.005 U 0.0048 U 0.0047 U 0.0048 U 0.005 UJ 0.0049 UJ 0.0048 UJ
0.0096 UJ 0.0018 J 0.0048 U 0.0047 U 0.0048 U 0.005 U 0.0049 U 0.0048 U
0.0096 U 0.005 U 0.0048 U 0.0047 U 0.0048 U 0.005 U 0.0049 U 0.0048 U
0.0096 UJ 0.005 UJ 0.0048 UJ 0.00058 J 0.0048 UJ 0.0012 J 0.0014 J 0.00096 J

0.00119 J 0.000662 J 0.001 J 0.00121 J 0.00183 J 0.00423 J 0.0228 J 0.0125 J
9.4E-05 J 0.000327 J 0.00049 J 0.00051 J 0.000418 J 0.000565 J 0.00571 J 0.00339 J
0.00063 J 2.9E-05 U 0.00019 U 0.00157 0.000817 J 0.00028 J 0.0023 0.00155 
0.0206 0.00971 J 0.0196 J 0.0194 J 0.0254 J 0.0336 J 0.104 J 0.0971 J
0.0665 0.0488 J 0.211 J 0.171 J 0.0665 J 0.066 0.105 0.134 
0.0055 0.000829 J 0.0079 0.00972 0.00874 0.00037 J 0.00421 0.0019 
4.6E-05 J 2.1E-05 J 7E-05 J 3.2E-05 U 0.00013 J 0.000124 U 0.000301 J 6.6E-05 U
7.9E-05 U 5.2E-05 U 8.4E-05 U 6.2E-05 U 4.5E-05 U 2.3E-05 U 7.6E-05 J 8.1E-05 J
0.0002 U 6.4E-05 U 0.0001 U 7.9E-05 J 8.9E-05 J 4.8E-05 J 0.000176 J 0.000137 J
0.0265 0.014 0.0406 0.0478 0.0817 0.0476 0.151 0.121 
0.0171 0.00526 J 0.028 J 0.0203 J 0.021 J 0.0136 0.0438 0.041 
5.3E-05 U 6.1E-05 U 0.0001 U 7.4E-05 U 5.3E-05 U 3.1E-05 J 2.9E-05 U 6E-05 U
0.037 0.0031 0.0086 0.0106 0.0151 0.0106 0.0428 0.0422 
0.00031 U 0.00021 U 0.00042 U 0.00036 U 0.00022 U 0.0004 U 0.0013 J 0.0012 U
0.00038 UJ 5.9E-05 U 0.00044 U 0.00027 U 0.00018 U 0.00058 U 0.0016 U 0.0018 U
0.000539 J 6.88E-05 J 0.00045 J 0.000378 J 0.00038 J 0.000203 J 0.000492 J 0.000567 J
0.00015 U 4.2E-05 U 0.00026 U 0.00016 U 0.00019 U 9.3E-05 U 0.00035 U 0.0002 J
6.1E-05 U 5.1E-05 U 0.00011 U 9.9E-05 U 8.5E-05 U 0.00027 U 0.00019 U 0.00017 U
0.000251 U 3.9E-05 U 7E-05 U 5.2E-05 U 7.9E-05 J 3.8E-05 U 9.3E-05 J 0.000156 J
0.000517 J 5.9E-05 U 9.4E-05 U 8E-05 J 0.00018 J 8.5E-05 J 0.000284 J 0.000214 J
0.000109 J 2.01E-05 J 9.11E-05 J 8.5E-05 J 0.000639 J 8.67E-05 J 0.000271 J 0.000214 J
0.0186 0.00136 0.0039 0.0052 0.00801 0.0044 0.0171 0.0162 
0.00232 J 0.0003 J 0.000684 J 0.000976 J 0.00103 0.00102 0.00362 0.00401 
0.00013 U 3.6E-05 U 2.8E-05 U 3.8E-05 U 5.5E-05 U 9E-05 U 0.000227 J 0.000191 U
0.0174 J 0.00342 0.012 0.0104 0.0177 0.00588 0.0191 0.0188 
0.011 0.00539 J 0.0115 J 0.0176 J 0.0413 J 0.0286 0.0822 0.0539 
0.0116 0.00556 J 0.0117 J 0.0169 J 0.0374 J 0.0276 0.0766 0.0538 

0.009 U 0.009 U 0.009 U 0.009 U 0.009 U 0.01 U 0.009 U 0.009 U
0.029 0.012 0.025 0.012 0.016 0.064 0.085 0.06 
0.279 0.231 0.998 0.621 0.203 0.148 0.107 0.15 
0.373 0.266 0.926 0.624 0.211 0.14 J 0.112 J 0.167 J
0.094 0.035 0 0.003 0.008 0 0.005 0.017 
213 193 101 84.8 83.8 238 313 405 
0.098 J 0.462 0.172 0.352 0.378 0.485 0.322 0.155 
5.81 J 11.5 5.44 5.18 5.8 24.2 19.1 18.5 
183 260 234 247 238 247 268 265 
2810 4240 4030 4280 4070 3540 3640 3590 
570 696 742 598 596 563 379 502 
0.085 UJ 0.039 U 0.042 U 0.042 U 0.046 U 0.051 0.055 U 0.063 U
0.17 U 0.017 J 0.084 U 0.084 U 0.018 J 0.092 U 0.027 J 0.126 U
39.6 
0.85 U 0.39 U 0.48 J 0.42 U 0.46 U 0.62 J 0.41 U 0.63 U
0.0212 UJ 0.0097 U 0.019 0.0105 U 0.0114 U 0.0115 U 0.0009 U 0.0158 U
0.029 J 0.012 J 0.025 J 0.012 J 0.016 J 0.064 J 0.085 J 0.06 J
0.0327 J 0.0322 J 0.117 J 0.031 J 0.0418 J 0.0497 0.0675 0.065 
0.0085 U 0.0039 U 0.0016 J 0.0042 U 0.0046 U 0.0046 U 0.0055 U 0.0063 U
0.0085 UJ 0.0011 J 0.0034 J 0.0019 J 0.0009 J 0.0011 J 0.0055 U 0.001 J
0.0131 J 0.005 J 0.0275 J 0.0034 J 0.0038 J 0.011 J 0.0109 J 0.0097 J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020A Copper 7440-50-8 mg/kg
SW6020A Lead 7439-92-1 mg/kg
SW6020A Manganese 7439-96-5 mg/kg
SW6020A Nickel 7440-02-0 mg/kg
SW6020A Silver 7440-22-4 mg/kg
SW6020A Thallium 7440-28-0 mg/kg
SW6020A Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
CARB429 MOD1-Methylnaphthalene 90-12-0 mg/kg
CARB429 MOD1-Methylphenanthrene 832-69-9 mg/kg
CARB429 MOD2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
CARB429 MOD2,6-Dimethylnaphthalene 581-42-0 mg/kg
CARB429 MOD2-Methylnaphthalene 91-57-6 mg/kg
CARB429 MODAcenaphthene 83-32-9 mg/kg
CARB429 MODAcenaphthylene 208-96-8 mg/kg
CARB429 MODAnthracene 120-12-7 mg/kg
CARB429 MODBenzo(a)anthracene 56-55-3 mg/kg
CARB429 MODBenzo(a)pyrene 50-32-8 mg/kg
CARB429 MODBenzo(E)pyrene 192-97-2 mg/kg
CARB429 MODBenzo(g,h,i)perylene 191-24-2 mg/kg
CARB429 MODBenzo(k)fluoranthene 207-08-9 mg/kg
CARB429 MODBENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
CARB429 MODChrysene 218-01-9 mg/kg
CARB429 MODDibenzo(a,h)anthracene 53-70-3 mg/kg
CARB429 MODDibenzothiophene 132-65-0 mg/kg
CARB429 MODFluoranthene 206-44-0 mg/kg
CARB429 MODFluorene 86-73-7 mg/kg
CARB429 MODIndeno(1,2,3-cd)pyrene 193-39-5 mg/kg
CARB429 MODNaphthalene 91-20-3 mg/kg
CARB429 MODPerylene 198-55-0 mg/kg
CARB429 MODPhenanthrene 85-01-8 mg/kg
CARB429 MODPyrene 129-00-0 mg/kg

Semivolatile Organic Compounds
SW8270D 1,1'-Biphenyl 92-52-4 mg/kg
SW8270D 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270D 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270D 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270D 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270D 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270D 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270D 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270D 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270D 2-Chloronaphthalene 91-58-7 mg/kg
SW8270D 2-Chlorophenol 95-57-8 mg/kg
SW8270D 2-Methylnaphthalene 91-57-6 mg/kg
SW8270D 2-Methylphenol 95-48-7 mg/kg
SW8270D 2-Nitroaniline 88-74-4 mg/kg
SW8270D 2-Nitrophenol 88-75-5 mg/kg
SW8270D 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270D 3-Nitroaniline 99-09-2 mg/kg
SW8270D 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270D 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270D 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270D 4-Chloroaniline 106-47-8 mg/kg

American eel-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

AR-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT CC-FT
UPR10 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09 UPR09

UPR10-ARFT-IND026 UPR09-IPFT-IND004 UPR10-IPFT-IND001 UPR10-IPFT-IND002 UPR10-IPFT-IND003 UPR09-CCFT-IND002 UPR09-CCFT-IND008 UPR09-CCFT-IND009
10/18/2012 10/18/2012 10/10/2012 10/10/2012 10/12/2012 10/9/2012 10/9/2012 10/9/2012

N N N N N N N N

0.371 J 0.583 0.308 0.257 0.282 0.867 0.838 0.75 
0.0085 U 0.0047 J 0.0225 J 0.0042 UJ 0.0046 UJ 0.0331 0.0275 0.0542 
0.237 J 0.201 J 0.224 J 0.143 J 0.148 J 0.22 J 0.232 J 0.235 J
0.085 UJ 0.101 J 0.12 J 0.139 J 0.173 J 0.29 J 0.202 J 0.089 J
0.0085 U 0.0039 U 0.0023 J 0.0042 U 0.0046 U 0.0046 U 0.0055 U 0.0063 U
0.0085 U 0.0039 U 0.0064 0.0042 U 0.0046 U 0.0046 U 0.00029 U 0.0063 U

6.62 7.68 6.28 6.9 16.6 17.3 23.1 
0.308 0.168 0.173 0.195 0.129 0.688 0.517 0.731 

0.0372 0.0024 0.0026 J 0.00183 J 0.0157 0.0378 0.916 0.998 J
0.00127 J 0.00181 J 0.00018 U 0.00043 U 0.001 J 0.0043 0.0264 0.0209 
0.0028 0.0048 0.00072 J 0.0011 U 0.0073 0.0142 0.0959 0.106 J
0.005 0.0029 0.00067 J 0.00123 U 0.0092 0.0193 0.216 0.201 J
0.0125 0.00148 J 0.00164 J 0.00112 J 0.0116 J 0.0174 0.234 0.168 J
0.0805 0.0079 0.0045 0.0045 0.0325 0.0574 0.791 0.686 J
0.0031 0.0029 0.0047 0.00151 J 0.0062 0.0343 0.161 0.104 J
0.0036 0.0038 0.0034 0.0022 0.0081 0.0277 0.168 0.104 
0.000129 J 0.00014 U 0.00022 U 0.0015 U 0.0002 J 0.00159 J 0.0119 0.0038 
0.00012 UJ 0.00034 U 0.0003 U 0.0019 U 0.00032 U 0.00086 U 0.0048 0.00099 U
0.000132 J 0.00028 U 0.00025 J 0.0015 U 0.00026 U 0.00068 U 0.0035 0.00082 U
0.00023 UJ 0.0006 UJ 0.00044 J 0.0011 U 0.00083 UJ 0.00056 U 0.0025 UJ 0.00074 U
7.1E-05 U 0.00017 U 0.00019 U 0.0022 U 0.00018 U 0.00071 U 0.002 J 0.00078 U
7.7E-05 J 0.00016 U 0.00017 U 0.0014 UJ 0.00016 U 0.00045 U 0.0051 0.00053 U
0.000215 J 0.00121 J 0.001 J 0.0016 U 0.00155 J 0.0025 J 0.0064 J 0.0047 J
0.00034 UJ 0.00072 UJ 0.00064 UJ 0.0013 UJ 0.00067 UJ 0.00098 U 0.0017 U 0.00077 U
0.000924 J 0.00103 J 0.000112 U 0.000141 J 0.000953 J 0.0027 0.0306 0.0218 
0.0053 0.0064 J 0.000631 J 0.00103 J 0.0041 J 0.0113 0.0475 0.0453 
0.0059 J 0.0042 0.00083 J 0.00119 J 0.0059 0.0125 0.119 0.0868 
0.00025 UJ 0.00065 UJ 0.00043 UJ 0.0011 U 0.00081 UJ 0.00063 U 0.002 U 0.00081 U
0.0134 J 0.00109 UJ 0.0022 UJ 0.00152 U 0.0058 J 0.0082 J 0.101 J 0.147 J
0.00011 U 0.0003 U 0.00029 U 0.0017 U 0.00033 U 0.00056 U 0.001 U 0.00069 U
0.0085 0.0083 0.0007 U 0.00106 U 0.0061 0.0199 0.185 0.165 
0.0032 0.0053 0.000651 U 0.00103 J 0.0027 0.0103 J 0.0437 J 0.0356 J

3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 UJ 3.99 UJ 3.98 UJ
23.7 U 24 U 23.8 U 23.8 U 24 U 23.9 U 24 U 23.8 U
5.93 U 6 U 5.96 U 5.94 U 6 U 5.98 U 5.99 U 5.96 U
1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 U 2 U 1.99 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 U 2 U 1.99 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 U 2 U 1.99 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
5.93 U 6 U 5.96 U 5.94 U 6 U 5.98 UJ 5.99 UJ 5.96 UJ
1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 UJ 2 UJ 1.99 UJ
19.8 U 20 U 19.9 U 19.8 U 20 U 19.9 U 20 U 19.9 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
5.93 U 6 U 5.96 U 5.94 U 6 U 5.98 U 5.99 U 5.96 U
1.98 UJ 2 U 1.99 U 1.98 U 2 U 1.99 UJ 2 UJ 1.99 UJ
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270D 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270D 4-Methylphenol 106-44-5 mg/kg
SW8270D 4-Nitroaniline 100-01-6 mg/kg
SW8270D 4-Nitrophenol 100-02-7 mg/kg
SW8270D Acenaphthene 83-32-9 mg/kg
SW8270D Acenaphthylene 208-96-8 mg/kg
SW8270D Acetophenone 98-86-2 mg/kg
SW8270D Anthracene 120-12-7 mg/kg
SW8270D Atrazine 1912-24-9 mg/kg
SW8270D Benzaldehyde 100-52-7 mg/kg
SW8270D Benzo(a)anthracene 56-55-3 mg/kg
SW8270D Benzo(a)pyrene 50-32-8 mg/kg
SW8270D Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270D Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270D Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270D bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270D bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270D bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270D Butylbenzylphthalate 85-68-7 mg/kg
SW8270D Caprolactam 105-60-2 mg/kg
SW8270D Carbazole 86-74-8 mg/kg
SW8270D Chrysene 218-01-9 mg/kg
SW8270D Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270D Dibenzofuran 132-64-9 mg/kg
SW8270D Diethylphthalate 84-66-2 mg/kg
SW8270D Dimethylphthalate 131-11-3 mg/kg
SW8270D Di-n-butylphthalate 84-74-2 mg/kg
SW8270D Di-n-octylphthalate 117-84-0 mg/kg
SW8270D Fluoranthene 206-44-0 mg/kg
SW8270D Fluorene 86-73-7 mg/kg
SW8270D Hexachlorobenzene 118-74-1 mg/kg
SW8270D Hexachlorobutadiene 87-68-3 mg/kg
SW8270D Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270D Hexachloroethane 67-72-1 mg/kg
SW8270D Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270D Isophorone 78-59-1 mg/kg
SW8270D Naphthalene 91-20-3 mg/kg
SW8270D Nitrobenzene 98-95-3 mg/kg
SW8270D N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270D N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270D Pentachlorophenol 87-86-5 mg/kg
SW8270D Phenanthrene 85-01-8 mg/kg
SW8270D Phenol 108-95-2 mg/kg
SW8270D Pyrene 129-00-0 mg/kg

American eel-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

AR-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT CC-FT
UPR10 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09 UPR09

UPR10-ARFT-IND026 UPR09-IPFT-IND004 UPR10-IPFT-IND001 UPR10-IPFT-IND002 UPR10-IPFT-IND003 UPR09-CCFT-IND002 UPR09-CCFT-IND008 UPR09-CCFT-IND009
10/18/2012 10/18/2012 10/10/2012 10/10/2012 10/12/2012 10/9/2012 10/9/2012 10/9/2012

N N N N N N N N

1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 U 2 U 1.99 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 UJ 2 UJ 1.99 UJ
39.5 U 40 U 39.8 U 39.6 U 40 U 39.8 U 39.9 U 39.8 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
29.6 U 30 U 29.8 U 29.7 U 30 U 29.9 UJ 29.9 UJ 29.8 UJ
1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 U 2 U 1.99 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 U 2 U 1.99 U
1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 U 2 U 1.99 U
1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 U 2 U 1.99 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
7.9 U 8 U 7.95 U 7.92 U 8 U 7.97 U 7.98 U 7.95 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 U 2 U 1.99 U
1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 U 2 U 1.99 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
5.93 U 6 U 5.96 U 5.94 U 6 U 5.98 U 5.99 U 5.96 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 U 2 U 1.99 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 U 2 U 1.99 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
11.8 U 12 U 11.9 U 11.9 U 12 U 12 U 12 U 11.9 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
3.95 U 4 U 3.98 U 3.96 U 4 U 3.98 U 3.99 U 3.98 U
1.98 U 2 U 1.99 U 1.98 U 2 U 1.99 U 2 U 1.99 U
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270DSIM C1-Benzanthracene/chrysenes BACC1 mg/kg
SW8270DSIM C1-DIBENZOTHIOPHENE DBTC1 mg/kg
SW8270DSIM C1-FLUORENE FLC1 mg/kg
SW8270DSIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
SW8270DSIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
SW8270DSIM C2-Benzanthracene/chrysenes BACC2 mg/kg
SW8270DSIM C2-DIBENZOTHIOPHENE DBTC2 mg/kg
SW8270DSIM C2-FLUORENE FLC2 mg/kg
SW8270DSIM C2-NAPHTHALENES NPHC2 mg/kg
SW8270DSIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
SW8270DSIM C3-Benzanthracene/chrysenes BACC3 mg/kg
SW8270DSIM C3-DIBENZOTHIOPHENE DBTC3 mg/kg
SW8270DSIM C3-FLUORENE FLC3 mg/kg
SW8270DSIM C3-NAPHTHALENE NPHC3 mg/kg
SW8270DSIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
SW8270DSIM C4-Benzanthracene/chrysenes BACC4 mg/kg
SW8270DSIM C4-Dibenzothiophenes DTPC4 mg/kg
SW8270DSIM C4-NAPHTHALENE NPHC4 mg/kg
SW8270DSIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668C PCB-1 2051-60-7 mg/kg
E1668C PCB-10 33146-45-1 mg/kg
E1668C PCB-100 39485-83-1 mg/kg
E1668C PCB-101 37680-73-2 mg/kg
E1668C PCB-102 68194-06-9 mg/kg
E1668C PCB-103 60145-21-3 mg/kg
E1668C PCB-104 56558-16-8 mg/kg
E1668C PCB-105 32598-14-4 mg/kg
E1668C PCB-106 70424-69-0 mg/kg
E1668C PCB-107 70424-68-9 mg/kg
E1668C PCB-108 70362-41-3 mg/kg
E1668C PCB-109 74472-35-8 mg/kg
E1668C PCB-11 2050-67-1 mg/kg
E1668C PCB-110 38380-03-9 mg/kg
E1668C PCB-111 39635-32-0 mg/kg
E1668C PCB-112 74472-36-9 mg/kg
E1668C PCB-113 68194-10-5 mg/kg
E1668C PCB-114 74472-37-0 mg/kg
E1668C PCB-115 74472-38-1 mg/kg
E1668C PCB-116 18259-05-7 mg/kg
E1668C PCB-117 68194-11-6 mg/kg
E1668C PCB-118 31508-00-6 mg/kg
E1668C PCB-119 56558-17-9 mg/kg
E1668C PCB-12 2974-92-7 mg/kg
E1668C PCB-120 68194-12-7 mg/kg
E1668C PCB-121 56558-18-0 mg/kg
E1668C PCB-122 76842-07-4 mg/kg
E1668C PCB-123 65510-44-3 mg/kg
E1668C PCB-124 70424-70-3 mg/kg
E1668C PCB-125 74472-39-2 mg/kg
E1668C PCB-126 57465-28-8 mg/kg
E1668C PCB-127 39635-33-1 mg/kg
E1668C PCB-128 38380-07-3 mg/kg
E1668C PCB-129 55215-18-4 mg/kg
E1668C PCB-13 2974-90-5 mg/kg

American eel-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

AR-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT CC-FT
UPR10 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09 UPR09

UPR10-ARFT-IND026 UPR09-IPFT-IND004 UPR10-IPFT-IND001 UPR10-IPFT-IND002 UPR10-IPFT-IND003 UPR09-CCFT-IND002 UPR09-CCFT-IND008 UPR09-CCFT-IND009
10/18/2012 10/18/2012 10/10/2012 10/10/2012 10/12/2012 10/9/2012 10/9/2012 10/9/2012

N N N N N N N N

0.00149 U 0.00148 U 0.000321 J 0.0015 U 0.00148 U 0.0015 U 0.0015 U 0.00148 U
0.000992 J 0.00163 0.000361 J 0.000424 J 0.00141 J 0.00245 0.00597 0.00982 
0.00246 0.00305 0.000314 J 0.00034 J 0.00222 0.0055 0.0186 0.0318 
0.00293 0.00388 0.000602 J 0.000424 J 0.00287 0.00695 0.0194 0.0351 
0.00109 J 0.0013 J 0.000907 J 0.000955 J 0.0014 J 0.00295 0.00493 0.00676 
0.00149 U 0.00148 U 0.00148 U 0.0015 U 0.00148 U 0.0015 U 0.0015 U 0.00148 U
0.000902 J 0.00122 J 0.00148 U 0.0015 U 0.00106 J 0.00231 0.00393 0.00557 
0.0018 0.00154 0.00148 U 0.0015 U 0.0015 0.00364 0.00862 0.0125 
0.0164 0.00629 0.00146 J 0.00232 J 0.0182 0.0387 0.257 0.29 
0.00185 0.00125 J 0.000967 J 0.00101 J 0.00192 0.00335 0.00648 0.00908 
0.00149 U 0.00148 U 0.00148 U 0.0015 U 0.00148 U 0.0015 U 0.0015 U 0.00148 U
0.000924 J 0.000692 J 0.00148 U 0.0015 U 0.00173 0.0015 U 0.00356 0.00455 
0.00149 U 0.00148 U 0.00148 U 0.0015 U 0.00225 0.00413 0.00628 0.00749 
0.0101 0.0083 0.00119 J 0.00125 J 0.00914 0.0238 0.0832 0.112 
0.00249 0.00178 0.00426 0.00355 0.0035 0.0042 0.00621 0.00864 
0.00149 U 0.00148 U 0.00148 U 0.0015 U 0.00148 U 0.0015 U 0.0015 U 0.00148 U
0.00149 U 0.00148 U 0.00148 U 0.0015 U 0.00148 U 0.0015 U 0.0015 U 0.00148 U
0.0048 0.00394 0.00247 U 0.0025 U 0.00451 0.012 0.0262 0.0337 
0.00149 U 0.00148 U 0.000651 J 0.0015 U 0.00148 U 0.0015 U 0.0015 U 0.00148 U

4.78E-06 EMPC-J 1.79E-06 1.52E-05 2.96E-05 6.06E-05 1.68E-05 6.03E-05 9.41E-05 
9.41E-06 2.24E-06 2.79E-05 5.1E-05 8.19E-05 5.48E-05 0.000121 0.000214 
2.14E-06 1.43E-06 8.59E-07 6.84E-07 1.44E-06 5.22E-07 7.58E-07 2.06E-06 
1.95E-06 1.24E-06 7.73E-07 6.16E-07 1.29E-06 4.63E-07 6.82E-07 1.83E-06 
0.000108 2.91E-05 7.9E-05 0.000244 9.54E-05 0.000243 0.00103 0.00167 
4.74E-06 0.000111 6.42E-05 0.000138 0.000166 0.00045 0.00109 0.00161 
1.55E-06 U 2.78E-06 1.47E-06 EMPC-J 6.29E-06 4.83E-06 2.9E-05 9.07E-05 0.000178 
0.0167 J 0.00629 J 0.0162 J 0.0205 J 0.0121 J 0.0092 J 0.0173 J 0.0291 J
1.82E-06 U 1.08E-06 U 7.03E-07 U 5.6E-07 U 1.18E-06 U 4.27E-07 U 6.21E-07 U 1.68E-06 U
0.00167 0.00154 0.00174 0.00225 0.00197 0.00245 0.00389 J 0.00697 J
0.000663 0.000314 5.42E-05 0.000117 0.000172 0.000916 0.00174 0.00282 
1.94E-06 1.24E-06 7.71E-07 6.14E-07 1.29E-06 4.65E-07 6.81E-07 1.83E-06 
3.25E-05 1.57E-05 U 5.8E-06 U 5.12E-05 U 7.98E-05 0.000286 0.00061 0.00111 
0.0195 J 0.0112 J 0.0128 J 0.0245 J 0.0225 J 0.0301 J 0.0531 J 0.0866 J
2.72E-05 1.81E-05 5.1E-05 5.99E-05 2.32E-05 3.8E-05 6.57E-05 8.67E-05 
0.000637 3.09E-05 4.69E-05 0.000115 3.47E-05 3.93E-07 U 0.000494 1.55E-06 U
1.95E-06 1.24E-06 7.73E-07 6.16E-07 1.29E-06 4.63E-07 6.82E-07 1.83E-06 
0.00098 0.00049 0.00118 0.00143 0.000792 0.000738 0.00125 0.00207 
0.00108 0.00041 0.000954 0.000951 0.000865 0.000572 0.000713 1.53E-06 U
1.9E-06 1.34E-06 8.08E-07 6.43E-07 1.35E-06 4.63E-07 7.13E-07 1.83E-06 
0.00132 0.000513 0.00109 0.00145 0.00115 0.00126 0.00176 1.77E-06 U
0.0355 J 0.0178 J 0.0503 J 0.0617 J 0.0331 J 0.0291 J 0.0501 J 0.0829 J
1.94E-06 1.24E-06 7.71E-07 6.14E-07 1.29E-06 4.65E-07 6.81E-07 1.83E-06 
5.61E-06 4.04E-06 EMPC-J 4.11E-06 J 4.44E-06 J 6.92E-06 J 1.69E-05 2.98E-05 4.47E-05 
8.2E-05 8.97E-05 0.000109 0.000136 9.94E-05 0.000143 0.000233 0.000342 
4.57E-06 EMPC-J 7.37E-06 2.15E-05 2.65E-05 1.43E-05 3.3E-05 6.73E-05 8.53E-05 
0.000292 0.000163 0.00013 0.000179 0.00023 0.000243 0.000456 0.00068 
0.000977 0.000373 0.00092 0.00115 0.000671 0.000583 0.000924 0.00151 
1.8E-06 1.13E-06 6.91E-07 5.5E-07 1.16E-06 4.26E-07 6.1E-07 1.68E-06 
1.94E-06 1.24E-06 7.71E-07 6.14E-07 1.29E-06 4.65E-07 6.81E-07 1.83E-06 
9.37E-05 J 3.96E-05 0.000104 0.000102 7.94E-05 5.43E-05 0.000135 0.000223 
0.000125 4.25E-05 0.000121 0.000147 7.19E-05 9.23E-05 0.00015 0.000239 
0.00575 0.00291 0.00961 J 0.0116 J 0.00586 0.00551 0.00836 J 0.0148 J
0.045 J 0.0237 J 0.0814 J 0.0933 J 0.0506 J 0.0499 J 0.0748 J 0.139 J
1.67E-06 3.61E-07 5.71E-07 1.62E-06 2.92E-06 1.26E-06 1.52E-06 4.55E-06 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-130 52663-66-8 mg/kg
E1668C PCB-131 61798-70-7 mg/kg
E1668C PCB-132 38380-05-1 mg/kg
E1668C PCB-133 35694-04-3 mg/kg
E1668C PCB-134 52704-70-8 mg/kg
E1668C PCB-135 52744-13-5 mg/kg
E1668C PCB-136 38411-22-2 mg/kg
E1668C PCB-137 35694-06-5 mg/kg
E1668C PCB-138 35065-28-2 mg/kg
E1668C PCB-139 56030-56-9 mg/kg
E1668C PCB-14 34883-41-5 mg/kg
E1668C PCB-140 59291-64-4 mg/kg
E1668C PCB-141 52712-04-6 mg/kg
E1668C PCB-142 41411-61-4 mg/kg
E1668C PCB-143 68194-15-0 mg/kg
E1668C PCB-144 68194-14-9 mg/kg
E1668C PCB-145 74472-40-5 mg/kg
E1668C PCB-146 51908-16-8 mg/kg
E1668C PCB-147 68194-13-8 mg/kg
E1668C PCB-148 74472-41-6 mg/kg
E1668C PCB-149 38380-04-0 mg/kg
E1668C PCB-15 2050-68-2 mg/kg
E1668C PCB-150 68194-08-1 mg/kg
E1668C PCB-151 52663-63-5 mg/kg
E1668C PCB-152 68194-09-2 mg/kg
E1668C PCB-153 35065-27-1 mg/kg
E1668C PCB-154 60145-22-4 mg/kg
E1668C PCB-155 33979-03-2 mg/kg
E1668C PCB-156 38380-08-4 mg/kg
E1668C PCB-157 69782-90-7 mg/kg
E1668C PCB-158 74472-42-7 mg/kg
E1668C PCB-159 39635-35-3 mg/kg
E1668C PCB-16 38444-78-9 mg/kg
E1668C PCB-160 41411-62-5 mg/kg
E1668C PCB-161 74472-43-8 mg/kg
E1668C PCB-162 39635-34-2 mg/kg
E1668C PCB-163 74472-44-9 mg/kg
E1668C PCB-164 74472-45-0 mg/kg
E1668C PCB-165 74472-46-1 mg/kg
E1668C PCB-166 41411-63-6 mg/kg
E1668C PCB-167 52663-72-6 mg/kg
E1668C PCB-168 59291-65-5 mg/kg
E1668C PCB-169 32774-16-6 mg/kg
E1668C PCB-17 37680-66-3 mg/kg
E1668C PCB-170 35065-30-6 mg/kg
E1668C PCB-171 52663-71-5 mg/kg
E1668C PCB-172 52663-74-8 mg/kg
E1668C PCB-173 68194-16-1 mg/kg
E1668C PCB-174 38411-25-5 mg/kg
E1668C PCB-175 40186-70-7 mg/kg
E1668C PCB-176 52663-65-7 mg/kg
E1668C PCB-177 52663-70-4 mg/kg
E1668C PCB-178 52663-67-9 mg/kg
E1668C PCB-179 52663-64-6 mg/kg
E1668C PCB-18 37680-65-2 mg/kg

American eel-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

AR-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT CC-FT
UPR10 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09 UPR09

UPR10-ARFT-IND026 UPR09-IPFT-IND004 UPR10-IPFT-IND001 UPR10-IPFT-IND002 UPR10-IPFT-IND003 UPR09-CCFT-IND002 UPR09-CCFT-IND008 UPR09-CCFT-IND009
10/18/2012 10/18/2012 10/10/2012 10/10/2012 10/12/2012 10/9/2012 10/9/2012 10/9/2012

N N N N N N N N

0.00294 0.00122 0.00297 0.00371 0.00206 0.00269 0.00399 J 0.00718 J
7.18E-05 5.4E-05 5.68E-05 0.000217 0.000158 0.000367 0.000647 0.00104 
0.00352 0.00202 0.00179 0.00537 J 0.00198 0.00783 J 0.0148 J 0.0207 J
0.000657 0.000325 0.00109 0.0014 0.000659 0.000798 0.00122 0.00198 
0.0012 0.00017 0.00048 0.00107 0.000491 0.0016 0.00258 0.00407 J
0.00393 0.0033 0.00445 0.00771 0.00766 0.00897 J 0.0174 J 0.0253 J
0.000787 0.000375 0.000116 0.000483 0.000258 0.00241 0.0048 J 0.00705 J
0.00205 0.000977 0.003 0.00343 0.00175 0.00205 0.00327 0.00665 J
1.68E-06 4.13E-07 7.01E-07 7.71E-07 1.07E-06 4.98E-07 5.86E-07 1.11E-06 
0.000519 0.000323 0.00065 0.000967 0.000599 0.000475 0.000836 0.00194 
1.43E-06 U 3.07E-07 U 4.92E-07 U 1.4E-06 U 2.52E-06 U 1.07E-06 U 1.31E-06 U 3.88E-06 U
1.65E-06 4.13E-07 6.91E-07 7.61E-07 1.06E-06 4.84E-07 5.78E-07 1.07E-06 
0.00749 J 0.00317 0.00567 J 0.00718 J 0.00612 J 0.00652 J 0.0105 J 0.0173 J
1.88E-06 U 3.5E-06 3.08E-06 8.96E-07 U 1.25E-06 U 5.81E-07 U 1.33E-05 1.45E-05 
1.71E-06 U 1.83E-05 1E-05 8.25E-07 U 1.15E-06 U 2.95E-05 8.35E-05 9.82E-05 
0.000578 0.000589 0.000459 0.000847 0.000756 0.00149 0.00253 0.00413 J
1.49E-06 U 9.2E-07 J 5.51E-07 U 1.24E-06 7.99E-07 U 2.36E-06 8.26E-06 1.98E-05 
0.00598 J 0.00377 0.0139 J 0.0161 J 0.0077 J 0.00799 J 0.0116 J 0.0203 J
0.0154 J 0.00988 J 0.0104 J 0.0217 J 0.0192 J 0.0234 J 0.0419 J 0.0583 J
1.7E-05 2.77E-05 6.15E-05 8.04E-05 5.1E-05 9.52E-05 0.000171 0.000219 
1.66E-06 4.22E-07 7.07E-07 7.79E-07 1.08E-06 4.87E-07 5.91E-07 1.08E-06 
0.000109 2.19E-05 1.1E-05 2.64E-05 2.63E-05 EMPC-J 0.000136 0.000275 0.00045 
1.43E-06 U 1.01E-05 8.4E-06 2.29E-05 1.99E-05 3.74E-05 9.32E-05 0.000213 
1.69E-06 4.39E-07 7.32E-07 8.06E-07 1.12E-06 5.02E-07 6.12E-07 1.11E-06 
1.41E-06 U 7.13E-06 4.28E-06 1.16E-05 9.28E-06 7.73E-06 2.29E-05 0.00013 
0.0298 J 0.0209 J 0.0853 J 0.0972 J 0.0484 J 0.0428 J 0.0624 J 0.113 J
0.000191 0.000236 0.000595 0.000771 0.000353 0.000333 0.000764 0.00125 
1.13E-05 2.02E-05 8.03E-05 0.000116 6.14E-05 1.78E-05 4.12E-05 0.000153 
0.00506 0.00223 0.00898 J 0.00979 J 0.00474 0.00433 0.0068 0.0123 J
4.61E-06 2.72E-06 4.92E-06 5.1E-06 5.34E-06 3.59E-06 4.89E-06 7.09E-06 
0.0039 0.00209 0.00699 J 0.00814 J 0.00454 J 0.00453 J 0.00687 J 0.0126 J
0.000273 0.000148 0.000242 0.000304 0.000317 0.000313 0.000541 0.000807 
4.18E-05 0.000259 0.000237 0.00061 0.000619 0.0029 0.00645 J 3.12E-06 U
1.47E-06 U 3.66E-07 U 2.72E-05 6.55E-07 U 9.12E-07 U 4.04E-07 U 4.98E-07 U 8.99E-07 U
1.3E-06 U 3.36E-07 U 2.33E-05 1.89E-05 8.49E-07 U 3.82E-07 U 1.43E-05 8.49E-07 U
0.000125 8.52E-05 0.00019 0.0002 0.000146 0.000134 0.000201 0.000346 
1.68E-06 4.13E-07 7.01E-07 7.71E-07 1.07E-06 4.98E-07 5.86E-07 1.11E-06 
0.0029 0.00101 0.00185 0.00266 0.00252 0.00192 0.00316 0.0048 J
1.21E-05 1.18E-05 4.59E-05 5.46E-05 1.68E-05 4.54E-05 6.25E-05 7.24E-05 
4.12E-06 2.34E-06 4.5E-06 4.32E-06 4.77E-06 3.24E-06 4.17E-06 6.24E-06 
0.00193 0.000915 0.00415 J 0.00438 J 0.00197 0.00181 0.00269 0.00504 J
1.29E-06 3.22E-07 5.65E-07 6.22E-07 8.66E-07 3.89E-07 4.73E-07 8.65E-07 
4.63E-06 U 3.7E-06 U 5.83E-06 U 6.07E-06 U 7.93E-06 U 3.48E-06 U 5.16E-06 U 6.46E-06 U
8.02E-05 0.00033 0.000535 0.00128 0.0021 0.00524 J 0.011 J 0.0172 J
0.00588 J 0.00423 J 0.0186 J 0.0194 J 0.00945 J 0.0102 J 0.015 J 0.0276 J
0.00168 J 0.00126 J 0.0044 J 0.00498 J 0.0028 J 0.00304 J 0.00435 J 0.00722 J
0.0014 J 0.000898 J 0.00333 J 3.52E-06 U 0.00186 J 0.00212 J 0.00281 J 0.0051 J
4.51E-06 J 1.85E-06 3.97E-06 3.61E-06 3.48E-06 2.77E-06 4.02E-06 6.26E-06 
0.0063 J 0.00309 J 0.00498 J 0.00618 J 0.00661 J 0.00708 J 0.012 J 0.0163 J
0.000227 J 0.000188 J 0.000618 J 0.00071 J 0.000423 J 0.000444 J 0.000613 J 0.000949 J
0.000385 0.00021 8.9E-05 0.000383 0.000294 0.00105 0.00175 0.00294 
0.00455 J 0.00231 J 0.00645 J 0.00848 J 0.00273 J 0.00619 J 0.00815 J 0.0129 J
0.00211 0.000984 0.00347 0.00442 J 0.00256 0.003 0.00454 J 0.00823 J
0.00155 0.000877 0.000558 0.00136 0.0011 0.00321 0.00602 J 0.00944 J
0.000407 0.000645 0.000842 0.00173 0.0029 0.0114 J 0.0288 J 0.0437 J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-180 35065-29-3 mg/kg
E1668C PCB-181 74472-47-2 mg/kg
E1668C PCB-182 60145-23-5 mg/kg
E1668C PCB-183 52663-69-1 mg/kg
E1668C PCB-184 74472-48-3 mg/kg
E1668C PCB-185 52712-05-7 mg/kg
E1668C PCB-186 74472-49-4 mg/kg
E1668C PCB-187 52663-68-0 mg/kg
E1668C PCB-188 74487-85-7 mg/kg
E1668C PCB-189 39635-31-9 mg/kg
E1668C PCB-19 38444-73-4 mg/kg
E1668C PCB-190 41411-64-7 mg/kg
E1668C PCB-191 74472-50-7 mg/kg
E1668C PCB-192 74472-51-8 mg/kg
E1668C PCB-193 69782-91-8 mg/kg
E1668C PCB-194 35694-08-7 mg/kg
E1668C PCB-195 52663-78-2 mg/kg
E1668C PCB-196 42740-50-1 mg/kg
E1668C PCB-197 33091-17-7 mg/kg
E1668C PCB-198 68194-17-2 mg/kg
E1668C PCB-199 52663-75-9 mg/kg
E1668C PCB-2 2051-61-8 mg/kg
E1668C PCB-20 38444-84-7 mg/kg
E1668C PCB-200 52663-73-7 mg/kg
E1668C PCB-201 40186-71-8 mg/kg
E1668C PCB-202 2136-99-4 mg/kg
E1668C PCB-203 52663-76-0 mg/kg
E1668C PCB-204 74472-52-9 mg/kg
E1668C PCB-205 74472-53-0 mg/kg
E1668C PCB-206 40186-72-9 mg/kg
E1668C PCB-207 52663-79-3 mg/kg
E1668C PCB-208 52663-77-1 mg/kg
E1668C PCB-21 55702-46-0 mg/kg
E1668C PCB-22 38444-85-8 mg/kg
E1668C PCB-23 55720-44-0 mg/kg
E1668C PCB-24 55702-45-9 mg/kg
E1668C PCB-25 55712-37-3 mg/kg
E1668C PCB-26 38444-81-4 mg/kg
E1668C PCB-27 38444-76-7 mg/kg
E1668C PCB-28 7012-37-5 mg/kg
E1668C PCB-29 15862-07-4 mg/kg
E1668C PCB-3 2051-62-9 mg/kg
E1668C PCB-30 35693-92-6 mg/kg
E1668C PCB-31 16606-02-3 mg/kg
E1668C PCB-32 38444-77-8 mg/kg
E1668C PCB-33 38444-86-9 mg/kg
E1668C PCB-34 37680-68-5 mg/kg
E1668C PCB-35 37680-69-6 mg/kg
E1668C PCB-36 38444-87-0 mg/kg
E1668C PCB-37 38444-90-5 mg/kg
E1668C PCB-38 53555-66-1 mg/kg
E1668C PCB-39 38444-88-1 mg/kg
E1668C PCB-4 13029-08-8 mg/kg
E1668C PCB-40 38444-93-8 mg/kg
E1668C PCB-41 52663-59-9 mg/kg

American eel-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

AR-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT CC-FT
UPR10 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09 UPR09

UPR10-ARFT-IND026 UPR09-IPFT-IND004 UPR10-IPFT-IND001 UPR10-IPFT-IND002 UPR10-IPFT-IND003 UPR09-CCFT-IND002 UPR09-CCFT-IND008 UPR09-CCFT-IND009
10/18/2012 10/18/2012 10/10/2012 10/10/2012 10/12/2012 10/9/2012 10/9/2012 10/9/2012

N N N N N N N N

0.0177 J 0.0114 J 0.0484 J 0.0498 J 0.0265 J 0.0271 J 0.038 J 0.0658 J
7.95E-05 J 4.46E-05 J 0.00014 J 0.000152 J 8.05E-05 J 9.98E-05 J 0.000141 J 0.000223 J
3.7E-05 J 4.04E-05 J 9.02E-05 J 9.52E-05 J 5.21E-05 J 6.59E-05 J 9.11E-05 J 0.000124 J
0.00351 J 0.00321 J 0.00972 J 0.0116 J 0.0063 J 0.00677 J 0.0085 J 0.0159 J
1.47E-05 2.2E-05 7.41E-05 0.000101 7.7E-05 1.58E-05 3.22E-05 0.000172 
0.000657 J 0.000364 J 0.0012 J 0.00143 J 0.00107 J 0.00124 J 0.00192 J 0.00267 J
1.56E-06 U 2.54E-07 U 4.42E-07 U 4.72E-07 U 8.02E-07 U 3.66E-07 U 4.07E-07 U 9.4E-07 U
0.0107 J 0.00884 J 0.0326 J 0.0378 J 0.0224 J 0.0182 J 0.027 J 0.0414 J
1.22E-05 1.09E-05 2.94E-05 3.39E-05 1.84E-05 2.34E-05 4.49E-05 9.42E-05 
0.000302 0.000156 0.000686 0.000677 J 0.000341 0.00038 0.000536 0.001 
0.000133 7.78E-05 0.000163 0.000399 0.00059 0.000303 0.000539 0.00313 
0.00147 J 0.000921 J 0.00425 J 2.73E-06 U 0.00235 J 0.00216 J 0.00321 J 0.00584 J
0.000276 J 0.000179 J 0.000771 J 0.000798 J 0.000432 J 0.000445 J 0.000629 J 0.00114 J
3.38E-06 U 1.39E-06 U 2.98E-06 U 2.71E-06 U 2.61E-06 U 2.09E-06 U 3.01E-06 U 4.71E-06 U
3.55E-06 J 1.42E-06 3.15E-06 2.87E-06 2.76E-06 2.09E-06 3.19E-06 4.72E-06 
0.00235 0.00246 0.00902 J 0.00877 J 0.00458 J 0.00671 J 0.00817 J 0.0164 J
0.00186 0.00169 0.00535 J 0.00724 J 0.00331 0.00399 J 0.00597 J 0.0123 J
0.00133 0.0011 0.00408 J 0.00382 0.00227 0.00402 J 0.00505 J 0.0102 J
9.9E-05 8.57E-05 0.000353 0.000436 0.000187 0.000255 0.000348 0.000555 
0.00541 0.00368 0.0135 J 0.0135 J 0.0073 0.0119 J 0.0159 J 0.0296 J
2.23E-06 4.62E-07 8.16E-07 7.4E-07 9.73E-07 5.34E-07 6.82E-07 1.31E-06 
1.23E-06 U 1.14E-06 U 8.94E-07 U 9.36E-07 U 2.02E-06 4.31E-06 9.6E-06 2.15E-05 
0.0255 J 0.00323 0.00196 0.00251 0.00388 0.0103 J 0.0215 J 0.0216 J
0.000328 0.000196 0.000136 0.000205 0.000166 0.000703 0.00105 0.00198 
0.00042 0.000333 0.00095 0.00118 0.000642 0.000994 0.00139 0.00244 
0.0012 J 0.000646 J 0.00171 J 0.00221 J 0.00138 J 0.00219 J 0.00363 J 0.00512 J
0.00232 0.00203 0.00843 J 0.00825 J 0.00473 J 0.00731 J 0.0098 J 0.0188 J
1.87E-06 EMPC-J 3.54E-06 EMPC-J 1E-05 9.64E-06 4.48E-06 6.43E-06 9.94E-06 1.9E-05 
0.000121 0.000116 0.000473 0.000491 0.000265 0.000346 0.000452 0.000856 
0.000768 J 0.00165 J 0.00508 J 0.00502 J 0.00243 J 0.00627 J 0.0083 J 0.0123 J
9.81E-05 0.000169 0.000538 0.000479 J 0.000213 J 0.000599 0.000784 0.00112 J
0.000368 0.000678 0.002 0.00205 J 0.000935 J 0.00301 0.00454 J 0.00619 J
4.82E-05 8.1E-05 3.34E-05 6.39E-05 0.000172 0.00187 0.00407 0.00361 
0.00109 0.000927 0.000317 0.000538 0.000905 0.00362 0.00655 J 0.00603 J
1.02E-05 U 1.16E-06 U 4.35E-06 7.23E-06 1.16E-05 5.18E-05 0.000121 0.000112 
1.65E-05 1.93E-05 2.68E-05 6.11E-07 U 8.93E-07 U 5.43E-07 U 7.57E-07 U 0.00584 J
4.76E-05 4.18E-05 1.64E-05 2.19E-05 5.4E-05 0.000614 0.00129 0.00121 
0.00273 0.000248 4.63E-05 7.94E-05 0.000173 0.00138 0.0032 0.00334 
4.04E-05 2.04E-05 0.000114 0.000192 0.000228 0.000717 0.00171 0.00183 
1.05E-05 1.17E-06 1.28E-06 1.46E-06 2.24E-06 2.84E-06 3.65E-06 4.18E-06 
1.03E-05 1.14E-06 1.26E-06 1.44E-06 2.22E-06 2.78E-06 3.62E-06 4.1E-06 
1.26E-06 U 2.32E-06 U 1.93E-06 U 1.75E-06 U 4.65E-06 3.67E-06 6.2E-06 1.2E-05 
1.35E-06 3.23E-07 4.97E-07 6.9E-07 1.01E-06 6.17E-07 8.55E-07 1.91E-06 
0.0109 J 0.000711 0.000125 0.000242 0.000533 0.00524 J 0.0113 J 0.012 J
0.000276 0.000241 0.000421 0.000698 0.00116 0.00274 0.00648 J 0.0102 J
1.03E-05 1.12E-06 1.24E-06 1.42E-06 2.18E-06 2.74E-06 3.55E-06 4.04E-06 
1.55E-05 1.14E-05 1.3E-06 U 1.49E-06 U 2.28E-06 U 2.85E-06 U 3.72E-06 U 4.2E-06 U
1.18E-05 U 1.29E-06 U 1.38E-06 U 1.57E-06 U 2.41E-06 U 5.12E-06 8.41E-06 1.73E-05 
1.03E-05 U 1.13E-06 U 1.23E-06 U 1.41E-06 U 2.16E-06 U 2.73E-06 U 3.53E-06 U 4.03E-06 U
0.000182 0.000104 7.08E-05 0.000121 0.000155 0.000376 0.000717 0.00102 
4.01E-05 1.38E-05 1.01E-05 8.67E-06 1.94E-05 3.93E-05 7.81E-05 0.000105 
1.01E-05 U 1.09E-06 U 1.19E-06 U 1.36E-06 U 2.09E-06 U 2.66E-06 U 3.41E-06 U 3.92E-06 U
0.000141 8.28E-05 J 0.000339 J 0.000666 J 0.00113 J 0.000657 J 0.00157 J 0.00306 J
0.000619 0.000857 0.000508 0.00147 0.00168 0.00619 0.0154 J 0.0175 J
1.79E-06 U 5.95E-05 4.97E-05 0.000222 0.000182 0.000544 0.00195 0.00185 

Page 24 of 63
AECOM

Final

July 2017



Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-42 36559-22-5 mg/kg
E1668C PCB-43 70362-46-8 mg/kg
E1668C PCB-44 41464-39-5 mg/kg
E1668C PCB-45 70362-45-7 mg/kg
E1668C PCB-46 41464-47-5 mg/kg
E1668C PCB-47 2437-79-8 mg/kg
E1668C PCB-48 70362-47-9 mg/kg
E1668C PCB-49 41464-40-8 mg/kg
E1668C PCB-5 16605-91-7 mg/kg
E1668C PCB-50 62796-65-0 mg/kg
E1668C PCB-51 68194-04-7 mg/kg
E1668C PCB-52 35693-99-3 mg/kg
E1668C PCB-53 41464-41-9 mg/kg
E1668C PCB-54 15968-05-5 mg/kg
E1668C PCB-55 74338-24-2 mg/kg
E1668C PCB-56 41464-43-1 mg/kg
E1668C PCB-57 70424-67-8 mg/kg
E1668C PCB-58 41464-49-7 mg/kg
E1668C PCB-59 74472-33-6 mg/kg
E1668C PCB-6 25569-80-6 mg/kg
E1668C PCB-60 33025-41-1 mg/kg
E1668C PCB-61 33284-53-6 mg/kg
E1668C PCB-62 54230-22-7 mg/kg
E1668C PCB-63 74472-34-7 mg/kg
E1668C PCB-64 52663-58-8 mg/kg
E1668C PCB-65 33284-54-7 mg/kg
E1668C PCB-66 32598-10-0 mg/kg
E1668C PCB-67 73575-53-8 mg/kg
E1668C PCB-68 73575-52-7 mg/kg
E1668C PCB-69 60233-24-1 mg/kg
E1668C PCB-7 33284-50-3 mg/kg
E1668C PCB-70 32598-11-1 mg/kg
E1668C PCB-71 41464-46-4 mg/kg
E1668C PCB-72 41464-42-0 mg/kg
E1668C PCB-73 74338-23-1 mg/kg
E1668C PCB-74 32690-93-0 mg/kg
E1668C PCB-75 32598-12-2 mg/kg
E1668C PCB-76 70362-48-0 mg/kg
E1668C PCB-77 32598-13-3 mg/kg
E1668C PCB-78 70362-49-1 mg/kg
E1668C PCB-79 41464-48-6 mg/kg
E1668C PCB-8 34883-43-7 mg/kg
E1668C PCB-80 33284-52-5 mg/kg
E1668C PCB-81 70362-50-4 mg/kg
E1668C PCB-82 52663-62-4 mg/kg
E1668C PCB-83 60145-20-2 mg/kg
E1668C PCB-84 52663-60-2 mg/kg
E1668C PCB-85 65510-45-4 mg/kg
E1668C PCB-86 55312-69-1 mg/kg
E1668C PCB-87 38380-02-8 mg/kg
E1668C PCB-88 55215-17-3 mg/kg
E1668C PCB-89 73575-57-2 mg/kg
E1668C PCB-9 34883-39-1 mg/kg
E1668C PCB-90 68194-07-0 mg/kg
E1668C PCB-91 68194-05-8 mg/kg

American eel-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

AR-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT CC-FT
UPR10 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09 UPR09

UPR10-ARFT-IND026 UPR09-IPFT-IND004 UPR10-IPFT-IND001 UPR10-IPFT-IND002 UPR10-IPFT-IND003 UPR09-CCFT-IND002 UPR09-CCFT-IND008 UPR09-CCFT-IND009
10/18/2012 10/18/2012 10/10/2012 10/10/2012 10/12/2012 10/9/2012 10/9/2012 10/9/2012

N N N N N N N N

0.00228 0.00146 0.00144 0.00282 0.00377 0.00526 J 0.0114 J 0.0188 J
2.8E-05 0.00017 0.000133 0.00024 0.00035 0.000804 0.00184 0.00213 
0.0159 J 0.00763 0.00846 0.0143 J 0.0132 J 0.0255 J 0.0565 J 0.0885 J
0.000168 0.000296 0.000145 0.000233 0.000112 0.0011 0.0025 0.00403 J
1.75E-05 5.29E-05 2.77E-05 6.13E-05 4.79E-05 4.2E-05 0.000115 0.000371 
1.47E-06 2.4E-07 3.87E-07 3.44E-07 4.73E-07 2.35E-07 3.43E-07 6.05E-07 
3.72E-05 0.000578 0.000282 0.000841 0.000914 0.00333 0.00976 J 0.011 J
0.00629 0.00566 0.00435 0.00655 0.0091 J 0.0175 J 0.0349 J 0.0453 J
1.63E-06 U 9.69E-07 J 3.42E-06 J 1.29E-05 1.26E-05 EMPC-J 1.56E-05 3.79E-05 4.06E-05 
0.000169 8.44E-05 3.95E-05 0.000117 0.000109 0.000307 0.00107 0.00306 
4.03E-05 4.81E-05 7.84E-05 0.000129 0.000249 0.000241 0.00054 0.00179 
0.04 J 0.00853 J 0.00241 0.00674 J 0.0106 J 0.0306 J 0.0688 J 0.0823 J
1.49E-06 2.47E-07 4E-07 3.57E-07 4.9E-07 2.4E-07 3.55E-07 6.19E-07 
1.13E-05 1.11E-05 5.22E-06 EMPC-J 1.42E-05 2.03E-05 5.59E-05 0.000115 0.000384 
0.000115 2.16E-05 2.4E-05 2.16E-05 3.18E-05 0.000104 0.000266 0.000331 
7.7E-05 0.00102 0.000291 0.00071 0.000953 0.00624 J 0.0129 J 0.0163 J
0.000152 5.51E-05 5.28E-06 1.13E-05 1.85E-05 0.000129 0.000239 0.000277 
0.000249 4.22E-05 2.41E-05 2.74E-05 3.77E-05 3.61E-06 U 0.000124 0.000205 
0.00255 0.00078 0.000624 0.0012 0.0013 0.00249 0.00575 0.00743 
6.76E-06 3.21E-05 5.91E-05 0.000201 0.000502 0.000741 0.00197 0.00276 
0.00997 J 0.0021 0.00172 0.00303 0.0035 0.00256 0.00501 J 0.00781 J
0.0266 J 0.00847 0.00679 0.0113 0.0112 0.0305 J 0.0618 J 0.0818 J
1.14E-06 1.86E-07 2.99E-07 2.67E-07 3.66E-07 1.81E-07 2.65E-07 4.66E-07 
0.00177 0.000631 0.000437 0.000715 0.000812 0.00116 0.00219 0.00314 
0.00861 J 0.00402 J 0.00333 0.00608 J 0.00774 J 0.0108 J 0.022 J 0.0286 J
1.47E-06 2.4E-07 3.87E-07 3.44E-07 4.73E-07 2.35E-07 3.43E-07 6.05E-07 
0.0322 J 0.0131 J 0.0123 J 0.0187 J 0.0176 J 0.0215 J 0.0403 J 0.0559 J
0.000285 4.92E-05 3.05E-05 5.18E-05 7.99E-05 0.000555 0.00107 0.00137 
0.000257 0.000112 8.56E-05 0.000141 0.000156 0.000321 0.000693 0.000881 
1.3E-06 2.13E-07 3.4E-07 3.02E-07 4.15E-07 2.06E-07 3.01E-07 5.31E-07 
1.52E-06 U 1.84E-06 EMPC-J 6.51E-06 EMPC-J 2.17E-05 4.86E-05 5.18E-05 0.000114 0.000176 
9.25E-06 3.74E-06 4.59E-06 2.29E-06 3.58E-06 3.57E-06 7.69E-06 1.32E-05 
1.58E-06 2.5E-07 3.96E-07 3.53E-07 4.85E-07 2.46E-07 3.51E-07 6.34E-07 
0.000195 9.41E-05 1.99E-05 2.6E-05 4.08E-05 0.000279 0.000446 0.000672 
3.81E-05 1.75E-05 2.14E-05 3.13E-05 4.81E-05 0.000137 0.000307 0.000303 
9.25E-06 3.74E-06 4.59E-06 2.29E-06 3.58E-06 3.57E-06 7.69E-06 1.32E-05 
1.14E-06 1.86E-07 2.99E-07 2.67E-07 3.66E-07 1.81E-07 2.65E-07 4.66E-07 
9.25E-06 3.74E-06 4.59E-06 2.29E-06 3.58E-06 3.57E-06 7.69E-06 1.32E-05 
1.79E-05 8.88E-05 2.67E-05 3.31E-05 4.7E-05 0.000688 0.00142 0.00171 
1.02E-05 U 4.19E-06 U 5.09E-06 U 2.54E-06 U 3.97E-06 U 4.09E-06 U 8.54E-06 U 1.51E-05 U
0.000116 7.76E-05 7.24E-05 0.000145 0.000173 0.000258 0.000557 0.000548 
2.29E-05 0.000123 0.00012 0.000435 0.00122 0.00196 0.00481 J 0.00711 J
8.45E-06 U 3.41E-06 U 4.15E-06 U 2.07E-06 U 3.24E-06 U 3.26E-06 U 6.96E-06 U 1.21E-05 U
1.03E-05 U 3.52E-05 3.36E-05 4.42E-05 5.98E-05 5.26E-05 0.000129 0.000194 
0.000776 0.000245 0.000364 0.00101 0.000592 0.00307 0.00563 J 0.00514 J
0.0018 0.000447 0.000447 0.000791 0.00102 0.00183 0.00351 0.00476 J
0.00123 0.000396 0.000331 0.00128 0.000738 0.00515 J 0.01 J 0.0132 J
0.00639 0.00367 0.00564 0.00745 0.00513 0.00343 0.0065 0.0172 J
0.0112 0.00689 0.00607 0.0122 0.012 0.0186 0.0346 J 0.0545 J
1.94E-06 1.24E-06 7.71E-07 6.14E-07 1.29E-06 4.65E-07 6.81E-07 1.83E-06 
2.58E-06 U 1.62E-06 U 1.07E-06 U 8.49E-07 U 1.79E-06 U 5.6E-07 U 9.42E-07 U 2.21E-06 U
2.4E-06 U 3.28E-05 6.35E-06 4.65E-05 2.35E-05 3.08E-05 0.000115 0.000441 
6.07E-06 EMPC-J 5.35E-06 2.27E-05 7.59E-05 0.000143 0.000171 0.000403 0.000657 
0.0198 J 0.0157 J 0.00767 0.0209 J 0.0225 J 0.035 J 0.0607 J 0.101 J
0.00109 0.00124 0.00105 0.00228 0.00238 0.00407 J 0.00766 J 0.0136 J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-92 52663-61-3 mg/kg
E1668C PCB-93 73575-56-1 mg/kg
E1668C PCB-94 73575-55-0 mg/kg
E1668C PCB-95 38379-99-6 mg/kg
E1668C PCB-96 73575-54-9 mg/kg
E1668C PCB-97 41464-51-1 mg/kg
E1668C PCB-98 60233-25-2 mg/kg
E1668C PCB-99 38380-01-7 mg/kg
E1668C Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668C PCB, TOTAL (a) PCB mg/kg
E1668C PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668C PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668C Monochlorobiphenyl 27323-18-8 mg/kg
E1668C Dichlorobiphenyl 25512-42-9 mg/kg
E1668C Trichlorobiphenyl 25323-68-6 mg/kg
E1668C Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668C Pentachlorobiphenyl 25429-29-2 mg/kg
E1668C Hexachlorobiphenyl 26601-64-9 mg/kg
E1668C Heptachlorobiphenyl 28655-71-2 mg/kg
E1668C Octachlorobiphenyl 55722-26-4 mg/kg
E1668C Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082A Aroclor-1016 12674-11-2 mg/kg
SW8082A Aroclor-1221 11104-28-2 mg/kg
SW8082A Aroclor-1232 11141-16-5 mg/kg
SW8082A Aroclor-1242 53469-21-9 mg/kg
SW8082A Aroclor-1248 12672-29-6 mg/kg
SW8082A Aroclor-1254 11097-69-1 mg/kg
SW8082A Aroclor-1260 11096-82-5 mg/kg
SW8082A Aroclor-1262 37324-23-5 mg/kg
SW8082A Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg

American eel-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

AR-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT CC-FT
UPR10 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09 UPR09

UPR10-ARFT-IND026 UPR09-IPFT-IND004 UPR10-IPFT-IND001 UPR10-IPFT-IND002 UPR10-IPFT-IND003 UPR09-CCFT-IND002 UPR09-CCFT-IND008 UPR09-CCFT-IND009
10/18/2012 10/18/2012 10/10/2012 10/10/2012 10/12/2012 10/9/2012 10/9/2012 10/9/2012

N N N N N N N N

0.00582 J 0.00233 0.00332 0.00516 J 0.00472 J 0.00602 J 0.0118 J 0.0187 J
0.00456 0.000244 0.000395 0.00058 0.000411 0.000357 0.000837 0.0036 
7.05E-06 EMPC-J 3.04E-05 2.66E-05 7.62E-05 8.24E-05 9.67E-05 0.000258 0.000413 
0.000665 0.00477 J 0.00145 0.00431 J 0.00379 0.0166 J 0.0346 J 0.0528 J
1.21E-05 EMPC-J 2.33E-05 4.78E-06 2.07E-05 1.18E-05 3.46E-05 0.000102 0.000638 
1.94E-06 1.24E-06 7.71E-07 6.14E-07 1.29E-06 4.65E-07 6.81E-07 1.83E-06 
1.95E-05 1.32E-05 8.97E-07 U 2.69E-05 4.19E-05 6.05E-07 U 5.03E-05 2.38E-06 U
0.016 J 0.0104 J 0.024 J 0.0302 J 0.0169 J 0.0197 J 0.0313 J 0.059 J
0.000297 0.000738 J 0.00233 J 0.00224 J 0.000957 J 0.0054 J 0.00706 J 0.0101 J
0.556 0.285 0.625 0.791 0.531 0.735 1.31 2.03 
0.494 0.256 0.542 0.691 0.477 0.688 1.23 1.89 
1.12E-05 4.83E-06 1.29E-05 1.32E-05 9.57E-06 6.9E-06 1.61E-05 2.65E-05 

4.78E-06 EMPC-J 5.25E-06 U 1.8E-05 EMPC-J 3.23E-05 6.73E-05 2.48E-05 7.61E-05 0.000128 
0.000334 EMPC-J 0.00029 EMPC-J 0.0006 EMPC-J 0.00155 J 0.00325 EMPC-J 0.00409 J 0.00995 J 0.0156 J
0.0415 J 0.00696 0.00493 0.0085 0.0135 0.0469 J 0.104 J 0.131 J
0.149 J 0.0561 J 0.0438 EMPC-J 0.076 J 0.0841 J 0.169 J 0.36 J 0.484 J
0.149 EMPC-J 0.0859 J 0.137 EMPC-J 0.202 J 0.144 J 0.19 J 0.342 J 0.562 J
0.14 J 0.0805 J 0.245 J 0.299 J 0.169 J 0.178 J 0.283 J 0.48 J
0.0588 J 0.0392 J 0.14 J 0.148 J 0.0874 J 0.0929 J 0.135 J 0.225 J
0.0154 EMPC-J 0.0123 EMPC-J 0.044 J 0.0461 J 0.0248 J 0.0384 J 0.0517 J 0.0983 J
0.00123 J 0.0025 J 0.00762 J 0.00755 J 0.00357 J 0.00988 J 0.0136 J 0.0196 J

0.00786 U 0.00798 U 0.00794 U 0.00792 U 0.00789 U 0.00786 U 0.00787 U 0.00795 U
0.00786 U 0.00798 U 0.00794 U 0.00792 U 0.00789 U 0.00786 UJ 0.00787 UJ 0.00795 UJ
0.00786 U 0.00798 U 0.00794 U 0.00792 U 0.00789 U 0.00786 U 0.00787 U 0.00795 U
0.00786 U 0.00798 U 0.00794 U 0.00792 U 0.00789 U 0.00786 U 0.00787 U 0.00795 U
0.00786 U 0.0866 0.107 0.129 0.318 J 0.244 0.444 0.64 
0.416 0.186 J 0.82 0.639 0.691 J 0.339 J 0.575 0.914 
0.177 0.113 0.856 0.488 0.304 0.218 0.268 0.573 
0.00786 U 0.00798 U 0.00794 U 0.00792 U 0.00789 U 0.00786 UJ 0.00787 UJ 0.00795 UJ
0.00786 U 0.00798 U 0.00794 U 0.00792 U 0.00789 U 0.00786 U 0.00787 U 0.00795 U

2.18E-06 J 3.75E-07 EMPC-J 2.67E-07 EMPC-J 4.9E-07 J 7.41E-07 J 1.05E-06 J 4.09E-06 7.14E-06 
8.32E-07 J 1.36E-07 U 1.18E-07 U 1.23E-07 J 1.6E-07 J 2.41E-07 EMPC-J 8.24E-07 J 1.36E-06 J
1.17E-07 U 2.15E-07 U 1.86E-07 U 1.85E-07 U 1.96E-07 U 1.46E-07 U 1.22E-07 U 9.48E-08 U
5.4E-07 J 1.92E-07 U 1.48E-07 EMPC-J 2.42E-07 J 2.98E-07 J 1.93E-07 EMPC-J 1.08E-06 J 1.23E-06 J
6.89E-07 J 1.17E-07 U 8.84E-08 U 1.23E-07 EMPC-J 1.63E-07 J 2.2E-07 J 6.51E-07 J 7.52E-07 J
1.54E-06 J 3.09E-07 EMPC-J 5.7E-07 EMPC-J 1E-06 J 9.14E-07 J 6.4E-07 J 2.05E-06 J 3.15E-06 J
4.71E-07 EMPC-J 1.01E-07 U 8.81E-08 U 8.13E-08 U 1.07E-07 EMPC-J 1.52E-07 J 5.89E-07 J 9.38E-07 J
6.06E-07 J 2.17E-07 U 1.5E-07 J 2.22E-07 EMPC-J 2.65E-07 J 2.09E-07 J 4.82E-07 J 6.75E-07 J
1.29E-07 U 1.37E-07 U 1.06E-07 U 1.1E-07 U 1.01E-07 U 9.21E-08 U 8.99E-08 U 8.96E-08 U
7.2E-08 U 1.73E-07 U 1.07E-07 U 9.52E-08 U 1.31E-07 U 2.23E-07 J 5.98E-07 J 7.02E-07 J
1.16E-06 J 2.34E-07 EMPC-J 5.84E-07 EMPC-J 1.01E-06 EMPC-J 6.8E-07 EMPC-J 4.85E-07 J 1.25E-06 EMPC-J 1.55E-06 EMPC-J
3.2E-07 J 1.13E-07 U 9.36E-08 U 9.12E-08 EMPC-J 9.55E-08 EMPC-J 1.39E-07 J 3.37E-07 J 5.06E-07 J
7.19E-07 J 3.92E-07 EMPC-J 4.67E-07 J 8.56E-07 J 7.95E-07 J 6.83E-07 J 1.88E-06 J 2.29E-06 J
4.02E-07 EMPC-J 8.16E-07 1.4E-06 1.95E-06 4.77E-07 EMPC-J 8.2E-07 1.42E-06 1.61E-06 
8.23E-08 U 2.81E-07 EMPC-J 1.05E-07 U 1.08E-07 U 2.44E-07 J 1.23E-06 EMPC-J 3.12E-06 3.54E-06 
2.66E-06 EMPC-J 1.32E-06 J 2.13E-07 U 5.1E-07 J 9.73E-07 J 9.95E-07 J 4.23E-06 J 6.61E-06 
2.68E-07 U 2.52E-07 U 1.85E-07 U 1.69E-07 U 1.88E-07 U 1.64E-07 U 1.57E-07 U 1.25E-07 U
2.23E-06 1.23E-06 2.21E-06 3.39E-06 1.61E-06 1.81E-06 4.13E-06 5.03E-06 
2.36E-06 3.75E-07 EMPC-J 2.67E-07 EMPC-J 4.9E-07 7.41E-07 1.05E-06 4.25E-06 7.14E-06 
8.32E-07 1.68E-07 U 1.47E-07 U 1.23E-07 1.6E-07 2.41E-07 EMPC-J 8.24E-07 J 1.36E-06 J
2.68E-06 3.09E-07 EMPC-J 8.68E-07 EMPC-J 1.47E-06 EMPC-J 1.48E-06 J 1.04E-06 EMPC-J 3.61E-06 J 5.06E-06 J
1.48E-06 EMPC-J 1.16E-07 U 9.36E-08 U 2.14E-07 EMPC-J 3.66E-07 EMPC-J 6.64E-07 EMPC-J 2.26E-06 EMPC-J 2.82E-06 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

(a) - Sum of detected congeners.
Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ- The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

American eel-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Channel catfish-Fillet 
(skinless)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

AR-FT IP-FT IP-FT IP-FT IP-FT CC-FT CC-FT CC-FT
UPR10 UPR09 UPR10 UPR10 UPR10 UPR09 UPR09 UPR09

UPR10-ARFT-IND026 UPR09-IPFT-IND004 UPR10-IPFT-IND001 UPR10-IPFT-IND002 UPR10-IPFT-IND003 UPR09-CCFT-IND002 UPR09-CCFT-IND008 UPR09-CCFT-IND009
10/18/2012 10/18/2012 10/10/2012 10/10/2012 10/12/2012 10/9/2012 10/9/2012 10/9/2012

N N N N N N N N

1.16E-06 2.34E-07 EMPC-J 5.84E-07 EMPC-J 1.01E-06 EMPC-J 6.8E-07 EMPC-J 4.85E-07 1.25E-06 EMPC-J 1.55E-06 EMPC-J
7.19E-07 3.92E-07 EMPC-J 5.8E-07 EMPC-J 1.12E-06 J 1.74E-06 EMPC-J 9.06E-07 J 4.32E-06 EMPC-J 4.43E-06 J
4.02E-07 EMPC-J 8.16E-07 1.4E-06 1.95E-06 4.77E-07 EMPC-J 8.2E-07 1.42E-06 1.61E-06 
4.23E-07 EMPC-J 2.81E-07 EMPC-J 1.05E-07 U 1.08E-07 U 1.29E-06 EMPC-J 1.38E-06 EMPC-J 4.5E-06 EMPC-J 4.62E-06 EMPC-J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M trans-Chlordane 5103-74-2 mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632 Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010C Calcium 7440-70-2 mg/kg
SW6010C Chromium 7440-47-3 mg/kg
SW6010C Iron 7439-89-6 mg/kg
SW6010C Magnesium 7439-95-4 mg/kg
SW6010C Potassium 7440-09-7 mg/kg
SW6010C Sodium 7440-23-5 mg/kg
SW6010C Titanium 7440-32-6 mg/kg
SW6010C Vanadium 7440-62-2 mg/kg
SW6010C Zinc 7440-66-6 mg/kg
SW6020A Aluminum 7429-90-5 mg/kg
SW6020A Antimony 7440-36-0 mg/kg
SW6020A Arsenic, Total 7440-38-2 mg/kg
SW6020A Barium 7440-39-3 mg/kg
SW6020A Beryllium 7440-41-7 mg/kg
SW6020A Cadmium 7440-43-9 mg/kg
SW6020A Cobalt 7440-48-4 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR10 UPR10

UPR09-CCFT-IND011 UPR09-CCFT-IND012 UPR09-CCFT-IND014 UPR09-CCFT-IND018 UPR10-CCFT-IND028 UPR10-CCFT-IND029 UPR10-CCFT-IND030
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012 10/10/2012 10/10/2012

N N N N N N N

0.0047 UJ 0.0048 UJ 0.0049 UJ 0.0049 UJ 0.005 UJ 0.005 UJ 0.005 UJ
0.0047 U 0.0048 U 0.0049 U 0.0049 U 0.005 U 0.005 U 0.005 U
0.0047 U 0.0048 U 0.0049 U 0.0049 U 0.005 U 0.005 U 0.005 U
0.00076 J 0.0027 J 0.0016 J 0.0015 J 0.00077 J 0.00064 J 0.0008 J

0.0062 J 0.00418 J 0.00407 J 0.00731 J 0.0039 J 0.00579 J 0.0129 J
0.0013 J 0.00103 J 0.000905 J 0.000725 J 0.000461 J 0.000625 J 0.0029 J
0.0031 0.000328 J 0.000518 J 0.0006 J 0.0007 U 0.00127 0.0047 
0.0214 J 0.0194 J 0.0234 J 0.0561 J 0.0371 J 0.0559 J 0.066 J
0.0437 0.0401 0.0552 0.0862 0.0833 0.094 0.118 
0.000971 J 0.000381 J 0.000559 J 0.00109 0.001 0.00126 0.0033 
6.43E-05 U 4.5E-05 U 1.66E-05 U 0.000161 U 5.16E-05 U 3.22E-05 U 4.12E-05 U
3.5E-05 J 6.9E-05 U 2E-05 U 4E-05 J 3.8E-05 J 3.3E-05 U 5.1E-05 U
7.2E-05 J 8.5E-05 U 5.9E-05 J 0.000113 J 0.000104 J 0.000111 J 0.000161 J
0.0366 0.0339 0.0376 0.0847 0.0596 0.0823 0.103 
0.0099 0.00957 0.013 0.0271 0.018 0.0282 0.0348 
2.2E-05 U 8.2E-05 U 1.7E-05 U 3E-05 J 2.1E-05 U 2.8E-05 J 3.1E-05 U
0.0113 0.00861 0.0113 0.0257 0.0156 0.0215 0.0302 
0.00037 U 0.001 U 0.00055 J 0.00081 U 0.00083 U 0.00068 J 0.0013 U
0.00046 U 0.00077 U 0.00175 J 0.00038 U 0.00044 U 0.00046 U 0.00049 U
0.000148 J 0.00017 J 0.000224 J 0.000364 J 0.000289 J 0.00035 J 0.000637 J
6.5E-05 U 7.9E-05 U 7.5E-05 J 0.00012 J 7.1E-05 U 8.7E-05 U 0.0002 U
9.4E-05 U 0.000216 U 3.9E-05 U 8.1E-05 U 0.000139 U 8.9E-05 U 0.00026 U
4.5E-05 J 6.1E-05 U 3.7E-05 U 5.1E-05 J 5.7E-05 J 3.2E-05 J 6.9E-05 J
0.000104 J 8.9E-05 U 8.3E-05 J 0.000207 J 0.00018 J 0.00019 J 0.000299 J
7.65E-05 J 6.5E-05 J 6.96E-05 J 0.000149 J 9.76E-05 J 9.82E-05 J 0.00025 J
0.0049 0.00356 0.00506 0.0119 0.0071 0.0101 0.0141 
0.000945 J 0.000757 J 0.000832 J 0.00228 0.002 0.0021 0.0022 
6.9E-05 U 9.2E-05 U 7.1E-05 U 0.0001 U 8.7E-05 U 8.3E-05 U 0.000133 U
0.005 0.00347 0.00605 0.0163 0.0089 0.0129 0.0169 
0.02 0.0168 0.016 0.0408 0.0285 0.0381 0.0473 
0.0201 0.0149 0.0153 0.0403 0.0264 0.0353 0.0469 

0.01 U 0.009 U 0.009 U 0.009 U 0.009 U 0.009 U 0.009 U
0.133 0.107 0.057 0.203 0.053 0.056 0.084 
0.161 0.134 0.158 0.165 0.172 0.151 0.198 
0.166 J 0.132 J 0.19 0.16 J 0.161 J 0.15 J 0.189 
0.005 0 0.032 0 0 0 0 
436 338 289 405 442 303 340 
0.195 0.333 0.472 0.398 0.39 0.451 0.256 
10 25 20.5 14.2 31 25.9 23.8 
267 262 243 246 247 228 244 
3670 3770 3470 3600 3470 3250 3680 
463 452 457 475 550 430 544 
0.083 0.103 0.04 J 0.042 J 0.053 U 0.052 U 0.059 U
0.098 U 0.028 J 0.089 U 0.105 U 0.021 J 0.104 U 0.118 U

1.53 1.46 0.59 J 0.74 J 0.53 U 0.67 J 0.59 U
0.0122 U 0.0008 U 0.0111 U 0.0132 U 0.0132 U 0.013 U 0.0147 U
0.133 0.107 J 0.057 J 0.203 0.053 J 0.056 J 0.084 J
0.0966 0.095 0.0792 0.0787 0.0886 0.0852 0.0769 
0.0049 U 0.0047 U 0.0044 U 0.0053 U 0.0053 U 0.0052 U 0.0059 U
0.0005 J 0.0012 J 0.0038 J 0.0016 J 0.0023 J 0.0017 J 0.0039 J
0.0061 J 0.0123 J 0.0156 J 0.0072 J 0.0177 J 0.0145 J 0.0123 J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020A Copper 7440-50-8 mg/kg
SW6020A Lead 7439-92-1 mg/kg
SW6020A Manganese 7439-96-5 mg/kg
SW6020A Nickel 7440-02-0 mg/kg
SW6020A Silver 7440-22-4 mg/kg
SW6020A Thallium 7440-28-0 mg/kg
SW6020A Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
CARB429 MOD1-Methylnaphthalene 90-12-0 mg/kg
CARB429 MOD1-Methylphenanthrene 832-69-9 mg/kg
CARB429 MOD2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
CARB429 MOD2,6-Dimethylnaphthalene 581-42-0 mg/kg
CARB429 MOD2-Methylnaphthalene 91-57-6 mg/kg
CARB429 MODAcenaphthene 83-32-9 mg/kg
CARB429 MODAcenaphthylene 208-96-8 mg/kg
CARB429 MODAnthracene 120-12-7 mg/kg
CARB429 MODBenzo(a)anthracene 56-55-3 mg/kg
CARB429 MODBenzo(a)pyrene 50-32-8 mg/kg
CARB429 MODBenzo(E)pyrene 192-97-2 mg/kg
CARB429 MODBenzo(g,h,i)perylene 191-24-2 mg/kg
CARB429 MODBenzo(k)fluoranthene 207-08-9 mg/kg
CARB429 MODBENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
CARB429 MODChrysene 218-01-9 mg/kg
CARB429 MODDibenzo(a,h)anthracene 53-70-3 mg/kg
CARB429 MODDibenzothiophene 132-65-0 mg/kg
CARB429 MODFluoranthene 206-44-0 mg/kg
CARB429 MODFluorene 86-73-7 mg/kg
CARB429 MODIndeno(1,2,3-cd)pyrene 193-39-5 mg/kg
CARB429 MODNaphthalene 91-20-3 mg/kg
CARB429 MODPerylene 198-55-0 mg/kg
CARB429 MODPhenanthrene 85-01-8 mg/kg
CARB429 MODPyrene 129-00-0 mg/kg

Semivolatile Organic Compounds
SW8270D 1,1'-Biphenyl 92-52-4 mg/kg
SW8270D 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270D 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270D 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270D 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270D 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270D 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270D 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270D 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270D 2-Chloronaphthalene 91-58-7 mg/kg
SW8270D 2-Chlorophenol 95-57-8 mg/kg
SW8270D 2-Methylnaphthalene 91-57-6 mg/kg
SW8270D 2-Methylphenol 95-48-7 mg/kg
SW8270D 2-Nitroaniline 88-74-4 mg/kg
SW8270D 2-Nitrophenol 88-75-5 mg/kg
SW8270D 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270D 3-Nitroaniline 99-09-2 mg/kg
SW8270D 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270D 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270D 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270D 4-Chloroaniline 106-47-8 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR10 UPR10

UPR09-CCFT-IND011 UPR09-CCFT-IND012 UPR09-CCFT-IND014 UPR09-CCFT-IND018 UPR10-CCFT-IND028 UPR10-CCFT-IND029 UPR10-CCFT-IND030
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012 10/10/2012 10/10/2012

N N N N N N N

0.408 0.988 0.719 0.462 1.15 0.96 0.938 
0.0388 0.0512 0.05 0.0398 0.0736 0.038 0.0312 
0.371 J 0.323 J 0.257 J 0.239 J 0.381 J 0.282 J 0.27 J
0.122 J 0.197 J 0.272 J 0.179 J 0.243 J 0.322 J 0.186 J
0.0049 U 0.0047 U 0.0044 U 0.0053 U 0.0053 U 0.0052 U 0.0059 U
0.0049 U 0.00027 U 0.0044 U 0.0053 U 0.0053 U 0.0052 U 0.0059 U
16.3 15.9 19.8 11.1 14.7 14.3 10.2 
0.41 0.68 0.621 0.602 0.662 0.655 0.57 

0.0246 0.025 0.0188 0.0872 0.0228 J 0.0213 0.0209 J
0.0015 J 0.0024 0.0025 0.0066 0.0012 U 0.00183 J 0.0015 U
0.0049 0.0062 0.0065 0.0254 0.0098 J 0.0091 0.0064 
0.0064 0.0087 0.0067 0.0285 0.0095 J 0.0115 0.0065 
0.0062 0.0085 0.0068 0.022 0.0093 J 0.0103 0.0073 J
0.0343 0.0299 0.0248 0.152 0.0549 J 0.0404 J 0.0328 
0.0295 0.0253 0.0177 0.0551 0.0308 J 0.0226 J 0.0263 
0.027 0.0223 0.0137 0.0439 0.0158 0.016 0.0311 
0.00159 J 0.00204 J 0.00123 J 0.0029 0.00114 J 0.00127 J 0.00161 J
0.00043 U 0.0012 U 0.0007 U 0.00069 U 0.00058 U 0.00028 U 0.00091 U
0.00037 U 0.00091 U 0.00055 U 0.00054 U 0.00046 U 0.00025 U 0.00072 U
0.00055 U 0.00043 U 0.00035 U 0.0005 U 0.00049 U 0.0002 U 0.00053 U
0.00038 U 0.001 U 0.00061 U 0.00061 U 0.00051 U 0.00019 U 0.00077 U
0.00027 J 0.00066 U 0.00039 U 0.00041 U 0.00035 U 0.00017 U 0.00051 U
0.0017 J 0.00096 J 0.0017 J 0.0029 J 0.00096 J 0.00142 J 0.0016 J
0.00085 U 0.00069 U 0.00049 U 0.0011 U 0.00074 U 0.00039 U 0.00062 U
0.00127 J 0.00169 J 0.0013 J 0.0039 0.00126 J 0.00133 J 0.00164 J
0.0045 0.006 0.0073 0.0147 0.004 0.0067 0.0054 
0.0063 0.0072 0.0057 0.0215 0.0059 0.0094 0.0067 
0.00055 U 0.00047 U 0.0004 U 0.00049 U 0.00042 U 0.00019 U 0.00054 U
0.0077 J 0.0052 J 0.0055 J 0.0203 J 0.0107 J 0.0072 J 0.0108 J
0.0003 U 0.00083 U 0.00051 U 0.00054 U 0.00045 U 0.00031 U 0.00065 U
0.0103 0.0136 0.0123 0.035 0.0083 0.0103 0.0093 
0.0033 J 0.0052 J 0.0072 J 0.0127 J 0.0034 J 0.007 J 0.0053 J

4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 UJ 3.94 UJ 3.98 UJ 3.99 UJ 3.95 UJ 3.94 UJ 3.97 UJ
24 U 23.7 U 23.9 U 24 U 23.7 U 23.6 U 23.8 U
6 U 5.92 U 5.98 U 5.99 U 5.93 U 5.9 U 5.95 U
2 U 1.97 U 1.99 U 2 U 1.98 U 1.97 U 1.98 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
2 U 1.97 U 1.99 U 2 U 1.98 U 1.97 U 1.98 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
2 U 1.97 U 1.99 U 2 U 1.98 U 1.97 U 1.98 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
6 UJ 5.92 UJ 5.98 UJ 5.99 UJ 5.93 UJ 5.9 UJ 5.95 UJ
2 UJ 1.97 UJ 1.99 UJ 2 UJ 1.98 UJ 1.97 UJ 1.98 UJ
20 U 19.7 U 19.9 U 20 U 19.8 U 19.7 U 19.8 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
6 U 5.92 U 5.98 U 5.99 U 5.93 U 5.9 U 5.95 U
2 UJ 1.97 UJ 1.99 UJ 2 UJ 1.98 UJ 1.97 UJ 1.98 UJ
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270D 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270D 4-Methylphenol 106-44-5 mg/kg
SW8270D 4-Nitroaniline 100-01-6 mg/kg
SW8270D 4-Nitrophenol 100-02-7 mg/kg
SW8270D Acenaphthene 83-32-9 mg/kg
SW8270D Acenaphthylene 208-96-8 mg/kg
SW8270D Acetophenone 98-86-2 mg/kg
SW8270D Anthracene 120-12-7 mg/kg
SW8270D Atrazine 1912-24-9 mg/kg
SW8270D Benzaldehyde 100-52-7 mg/kg
SW8270D Benzo(a)anthracene 56-55-3 mg/kg
SW8270D Benzo(a)pyrene 50-32-8 mg/kg
SW8270D Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270D Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270D Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270D bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270D bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270D bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270D Butylbenzylphthalate 85-68-7 mg/kg
SW8270D Caprolactam 105-60-2 mg/kg
SW8270D Carbazole 86-74-8 mg/kg
SW8270D Chrysene 218-01-9 mg/kg
SW8270D Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270D Dibenzofuran 132-64-9 mg/kg
SW8270D Diethylphthalate 84-66-2 mg/kg
SW8270D Dimethylphthalate 131-11-3 mg/kg
SW8270D Di-n-butylphthalate 84-74-2 mg/kg
SW8270D Di-n-octylphthalate 117-84-0 mg/kg
SW8270D Fluoranthene 206-44-0 mg/kg
SW8270D Fluorene 86-73-7 mg/kg
SW8270D Hexachlorobenzene 118-74-1 mg/kg
SW8270D Hexachlorobutadiene 87-68-3 mg/kg
SW8270D Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270D Hexachloroethane 67-72-1 mg/kg
SW8270D Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270D Isophorone 78-59-1 mg/kg
SW8270D Naphthalene 91-20-3 mg/kg
SW8270D Nitrobenzene 98-95-3 mg/kg
SW8270D N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270D N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270D Pentachlorophenol 87-86-5 mg/kg
SW8270D Phenanthrene 85-01-8 mg/kg
SW8270D Phenol 108-95-2 mg/kg
SW8270D Pyrene 129-00-0 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR10 UPR10

UPR09-CCFT-IND011 UPR09-CCFT-IND012 UPR09-CCFT-IND014 UPR09-CCFT-IND018 UPR10-CCFT-IND028 UPR10-CCFT-IND029 UPR10-CCFT-IND030
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012 10/10/2012 10/10/2012

N N N N N N N

2 U 1.97 U 1.99 U 2 U 1.98 U 1.97 U 1.98 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
2 UJ 1.97 UJ 1.99 UJ 2 UJ 1.98 UJ 1.97 UJ 1.98 UJ
40 U 39.4 U 39.8 U 39.9 U 39.5 U 39.4 U 39.7 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
30 UJ 29.6 UJ 29.9 UJ 29.9 UJ 29.6 UJ 29.5 UJ 29.8 UJ
2 U 1.97 U 1.99 U 2 U 1.98 U 1.97 U 1.98 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
2 U 1.97 U 1.99 U 2 U 1.98 U 1.97 U 1.98 U
2 U 1.97 U 1.99 U 2 U 1.98 U 1.97 U 1.98 U
2 U 1.97 U 1.99 U 2 U 1.98 U 1.97 U 1.98 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
8 U 7.89 U 7.97 U 7.98 U 7.9 U 7.87 U 7.94 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
2 U 1.97 U 1.99 U 2 U 1.98 U 1.97 U 1.98 U
2 U 1.97 U 1.99 U 2 U 1.98 U 1.97 U 1.98 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
6 U 5.92 U 5.98 U 5.99 U 5.93 U 5.9 U 5.95 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
2 U 1.97 U 1.99 U 2 U 1.98 U 1.97 U 1.98 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
2 U 1.97 U 1.99 U 2 U 1.98 U 1.97 U 1.98 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
12 U 11.8 U 12 U 12 U 11.8 U 11.8 U 11.9 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
4 U 3.94 U 3.98 U 3.99 U 3.95 U 3.94 U 3.97 U
2 U 1.97 U 1.99 U 2 U 1.98 U 1.97 U 1.98 U
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270DSIM C1-Benzanthracene/chrysenes BACC1 mg/kg
SW8270DSIM C1-DIBENZOTHIOPHENE DBTC1 mg/kg
SW8270DSIM C1-FLUORENE FLC1 mg/kg
SW8270DSIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
SW8270DSIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
SW8270DSIM C2-Benzanthracene/chrysenes BACC2 mg/kg
SW8270DSIM C2-DIBENZOTHIOPHENE DBTC2 mg/kg
SW8270DSIM C2-FLUORENE FLC2 mg/kg
SW8270DSIM C2-NAPHTHALENES NPHC2 mg/kg
SW8270DSIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
SW8270DSIM C3-Benzanthracene/chrysenes BACC3 mg/kg
SW8270DSIM C3-DIBENZOTHIOPHENE DBTC3 mg/kg
SW8270DSIM C3-FLUORENE FLC3 mg/kg
SW8270DSIM C3-NAPHTHALENE NPHC3 mg/kg
SW8270DSIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
SW8270DSIM C4-Benzanthracene/chrysenes BACC4 mg/kg
SW8270DSIM C4-Dibenzothiophenes DTPC4 mg/kg
SW8270DSIM C4-NAPHTHALENE NPHC4 mg/kg
SW8270DSIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668C PCB-1 2051-60-7 mg/kg
E1668C PCB-10 33146-45-1 mg/kg
E1668C PCB-100 39485-83-1 mg/kg
E1668C PCB-101 37680-73-2 mg/kg
E1668C PCB-102 68194-06-9 mg/kg
E1668C PCB-103 60145-21-3 mg/kg
E1668C PCB-104 56558-16-8 mg/kg
E1668C PCB-105 32598-14-4 mg/kg
E1668C PCB-106 70424-69-0 mg/kg
E1668C PCB-107 70424-68-9 mg/kg
E1668C PCB-108 70362-41-3 mg/kg
E1668C PCB-109 74472-35-8 mg/kg
E1668C PCB-11 2050-67-1 mg/kg
E1668C PCB-110 38380-03-9 mg/kg
E1668C PCB-111 39635-32-0 mg/kg
E1668C PCB-112 74472-36-9 mg/kg
E1668C PCB-113 68194-10-5 mg/kg
E1668C PCB-114 74472-37-0 mg/kg
E1668C PCB-115 74472-38-1 mg/kg
E1668C PCB-116 18259-05-7 mg/kg
E1668C PCB-117 68194-11-6 mg/kg
E1668C PCB-118 31508-00-6 mg/kg
E1668C PCB-119 56558-17-9 mg/kg
E1668C PCB-12 2974-92-7 mg/kg
E1668C PCB-120 68194-12-7 mg/kg
E1668C PCB-121 56558-18-0 mg/kg
E1668C PCB-122 76842-07-4 mg/kg
E1668C PCB-123 65510-44-3 mg/kg
E1668C PCB-124 70424-70-3 mg/kg
E1668C PCB-125 74472-39-2 mg/kg
E1668C PCB-126 57465-28-8 mg/kg
E1668C PCB-127 39635-33-1 mg/kg
E1668C PCB-128 38380-07-3 mg/kg
E1668C PCB-129 55215-18-4 mg/kg
E1668C PCB-13 2974-90-5 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR10 UPR10

UPR09-CCFT-IND011 UPR09-CCFT-IND012 UPR09-CCFT-IND014 UPR09-CCFT-IND018 UPR10-CCFT-IND028 UPR10-CCFT-IND029 UPR10-CCFT-IND030
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012 10/10/2012 10/10/2012

N N N N N N N

0.0004 J 0.000623 J 0.00149 U 0.00147 U 0.00149 U 0.00148 U 0.00148 U
0.000938 J 0.00131 J 0.00108 J 0.00309 0.000764 J 0.00106 J 0.000958 J
0.0026 0.00334 0.00309 0.00944 0.00205 0.00258 0.00201 
0.00291 0.00432 0.00456 0.0127 0.00204 0.00361 0.0022 
0.00151 0.00179 0.00159 0.00544 0.00179 0.00212 0.00216 
0.0015 U 0.0015 U 0.00149 U 0.00147 U 0.00149 U 0.00148 U 0.00148 U
0.000933 J 0.00126 J 0.00122 J 0.00356 0.00149 U 0.00168 0.00196 
0.00196 0.00259 0.00253 0.00508 0.00195 0.00234 0.00195 
0.0181 0.0223 0.0171 0.071 0.0148 0.0193 0.0167 
0.0018 0.00211 0.00198 0.00478 0.00235 0.0027 0.00332 
0.0015 U 0.0015 U 0.00149 U 0.00147 U 0.00149 U 0.00148 U 0.00148 U
0.0015 U 0.0015 U 0.00149 U 0.00441 0.00149 U 0.00148 U 0.00301 
0.0015 U 0.0015 U 0.00149 U 0.0053 0.00149 U 0.00148 U 0.00449 
0.00965 0.0118 0.011 0.0406 0.0097 0.0116 0.0101 
0.00295 0.00302 0.00335 0.00729 0.0046 0.00604 0.00776 
0.0015 U 0.0015 U 0.00149 U 0.00147 U 0.00149 U 0.00148 U 0.00148 U
0.0015 U 0.0015 U 0.00149 U 0.00147 U 0.00149 U 0.00148 U 0.00148 U
0.0053 0.00546 0.00482 0.0176 0.00544 0.00606 0.00619 
0.0015 U 0.0015 U 0.00149 U 0.00147 U 0.00149 U 0.00148 U 0.00148 U

5.97E-06 1.02E-05 7.04E-06 1.43E-05 1.51E-05 1.44E-05 5.18E-05 
5.17E-05 4.54E-05 3.27E-05 7.81E-05 7.2E-05 6.27E-05 0.000174 
9.06E-07 1.46E-06 9.49E-07 9.11E-07 2.05E-06 1.29E-06 1.3E-06 
8.16E-07 1.3E-06 8.42E-07 8.2E-07 1.85E-06 1.16E-06 1.15E-06 
0.00085 0.000522 0.000178 0.000331 0.000215 0.000125 0.00141 
0.0004 0.000326 J 0.000395 0.000939 0.000342 0.000311 0.000652 
6.77E-05 5.1E-05 J 1.92E-05 5E-05 1.1E-05 9E-06 5.14E-05 
0.00687 J 0.00591 J 0.0087 J 0.0167 J 0.0155 J 0.011 J 0.0251 J
7.42E-07 U 1.2E-06 U 7.76E-07 U 7.46E-07 U 1.68E-06 U 1.05E-06 U 1.06E-06 U
0.00148 0.0014 J 0.00216 0.00405 J 0.00303 0.0023 0.00505 J
0.000636 0.000567 J 0.000739 0.0016 0.00125 0.000988 0.00229 
8.14E-07 1.3E-06 8.45E-07 8.18E-07 1.84E-06 1.16E-06 1.16E-06 
0.000181 0.00015 J 0.000114 0.000394 0.00016 0.000127 0.000312 
0.023 J 0.0211 J 0.0259 J 0.0408 J 0.038 J 0.0305 J 0.0705 J
2.43E-05 2.21E-05 EMPC-J 3.26E-05 6.17E-05 3.19E-05 3.06E-05 4.42E-05 
0.000318 3.5E-05 J 7.16E-07 U 0.00015 0.00031 0.000142 9.8E-07 U
8.16E-07 1.3E-06 8.42E-07 8.2E-07 1.85E-06 1.16E-06 1.15E-06 
0.000467 0.000427 J 0.000648 0.00122 0.00105 0.000774 0.00167 
0.000588 0.000403 J 0.000561 0.00103 0.000964 0.000909 0.00129 
8.52E-07 1.3E-06 8.42E-07 8.57E-07 1.93E-06 1.21E-06 1.15E-06 
0.000884 0.000656 J 0.00124 0.00199 0.00163 0.000817 0.00189 
0.0196 J 0.0178 J 0.0262 J 0.0508 J 0.0426 J 0.0313 J 0.0647 J
8.14E-07 1.3E-06 8.45E-07 8.18E-07 1.84E-06 1.16E-06 1.16E-06 
1.42E-05 EMPC-J 1.52E-05 9.4E-06 1.45E-05 1.13E-05 8.49E-06 J 2.65E-05 
9.58E-05 8.89E-05 J 0.000111 0.000204 0.000125 0.000108 0.000184 
2.1E-05 2.05E-05 J 2.88E-05 6.55E-05 2.56E-05 2.05E-05 3.01E-05 
0.000176 0.000147 J 0.00016 0.000379 0.000296 0.00024 0.000587 
0.000428 0.000388 0.000483 0.000806 0.000823 0.00066 0.00133 
7.29E-07 1.19E-06 7.75E-07 7.33E-07 1.65E-06 1.04E-06 1.06E-06 
8.14E-07 1.3E-06 8.45E-07 8.18E-07 1.84E-06 1.16E-06 1.16E-06 
6.05E-05 4.71E-05 5.27E-05 0.000123 0.000101 7.85E-05 0.000134 
4.64E-05 5.39E-05 J 8.32E-05 0.000126 0.000123 9.17E-05 0.000171 
0.00347 0.0039 0.00526 0.00944 J 0.0076 J 0.00621 0.0107 J
0.0292 J 0.0325 J 0.0509 J 0.0885 J 0.0693 J 0.0541 J 0.103 J
2.28E-06 1.71E-06 8.28E-07 2.81E-06 2.78E-06 1.91E-06 2.51E-06 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-130 52663-66-8 mg/kg
E1668C PCB-131 61798-70-7 mg/kg
E1668C PCB-132 38380-05-1 mg/kg
E1668C PCB-133 35694-04-3 mg/kg
E1668C PCB-134 52704-70-8 mg/kg
E1668C PCB-135 52744-13-5 mg/kg
E1668C PCB-136 38411-22-2 mg/kg
E1668C PCB-137 35694-06-5 mg/kg
E1668C PCB-138 35065-28-2 mg/kg
E1668C PCB-139 56030-56-9 mg/kg
E1668C PCB-14 34883-41-5 mg/kg
E1668C PCB-140 59291-64-4 mg/kg
E1668C PCB-141 52712-04-6 mg/kg
E1668C PCB-142 41411-61-4 mg/kg
E1668C PCB-143 68194-15-0 mg/kg
E1668C PCB-144 68194-14-9 mg/kg
E1668C PCB-145 74472-40-5 mg/kg
E1668C PCB-146 51908-16-8 mg/kg
E1668C PCB-147 68194-13-8 mg/kg
E1668C PCB-148 74472-41-6 mg/kg
E1668C PCB-149 38380-04-0 mg/kg
E1668C PCB-15 2050-68-2 mg/kg
E1668C PCB-150 68194-08-1 mg/kg
E1668C PCB-151 52663-63-5 mg/kg
E1668C PCB-152 68194-09-2 mg/kg
E1668C PCB-153 35065-27-1 mg/kg
E1668C PCB-154 60145-22-4 mg/kg
E1668C PCB-155 33979-03-2 mg/kg
E1668C PCB-156 38380-08-4 mg/kg
E1668C PCB-157 69782-90-7 mg/kg
E1668C PCB-158 74472-42-7 mg/kg
E1668C PCB-159 39635-35-3 mg/kg
E1668C PCB-16 38444-78-9 mg/kg
E1668C PCB-160 41411-62-5 mg/kg
E1668C PCB-161 74472-43-8 mg/kg
E1668C PCB-162 39635-34-2 mg/kg
E1668C PCB-163 74472-44-9 mg/kg
E1668C PCB-164 74472-45-0 mg/kg
E1668C PCB-165 74472-46-1 mg/kg
E1668C PCB-166 41411-63-6 mg/kg
E1668C PCB-167 52663-72-6 mg/kg
E1668C PCB-168 59291-65-5 mg/kg
E1668C PCB-169 32774-16-6 mg/kg
E1668C PCB-17 37680-66-3 mg/kg
E1668C PCB-170 35065-30-6 mg/kg
E1668C PCB-171 52663-71-5 mg/kg
E1668C PCB-172 52663-74-8 mg/kg
E1668C PCB-173 68194-16-1 mg/kg
E1668C PCB-174 38411-25-5 mg/kg
E1668C PCB-175 40186-70-7 mg/kg
E1668C PCB-176 52663-65-7 mg/kg
E1668C PCB-177 52663-70-4 mg/kg
E1668C PCB-178 52663-67-9 mg/kg
E1668C PCB-179 52663-64-6 mg/kg
E1668C PCB-18 37680-65-2 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR10 UPR10

UPR09-CCFT-IND011 UPR09-CCFT-IND012 UPR09-CCFT-IND014 UPR09-CCFT-IND018 UPR10-CCFT-IND028 UPR10-CCFT-IND029 UPR10-CCFT-IND030
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012 10/10/2012 10/10/2012

N N N N N N N

0.00161 0.00167 J 0.00244 0.00459 J 0.00336 0.00267 0.00523 J
0.000264 0.000279 J 0.000326 0.000588 0.000476 0.000402 0.000839 
0.00655 J 0.00626 J 0.00701 J 0.0122 J 0.0107 J 0.00912 J 0.0181 J
0.000463 0.000515 J 0.000741 0.00132 0.000841 0.000717 0.00124 
0.00114 0.00114 J 0.00148 0.00246 0.00179 0.00163 0.00328 
0.00763 0.00677 J 0.00906 J 0.0179 J 0.0115 J 0.0105 J 0.0197 J
0.00226 0.00198 J 0.0021 0.00419 J 0.00294 0.00267 0.00569 J
0.00108 0.0014 0.00207 0.00301 0.0028 0.00221 0.00401 J
7.34E-07 9.39E-07 5.32E-07 7.95E-07 8.74E-07 8.11E-07 1.33E-06 
0.000447 0.000496 J 0.000414 0.000751 0.000541 0.000453 0.00137 
1.96E-06 U 1.45E-06 U 7.06E-07 U 2.42E-06 U 2.39E-06 U 1.64E-06 U 2.14E-06 U
7.25E-07 9.12E-07 5.16E-07 7.85E-07 8.63E-07 8.01E-07 1.29E-06 
0.00429 J 0.00472 J 0.00637 J 0.0102 J 0.00958 J 0.00762 J 0.0122 J
4.83E-06 EMPC-J 7.02E-06 J 6.2E-07 U 1.23E-05 1.13E-05 1.07E-05 2.17E-05 
5.07E-05 3.94E-05 J 3.01E-05 2.71E-05 2.73E-05 8.68E-07 U 8.87E-05 
0.00106 0.00105 J 0.00154 0.00254 0.00207 0.00173 0.00328 
6.02E-06 7.24E-06 2.22E-06 EMPC-J 2.44E-06 EMPC-J 2.35E-06 6.46E-07 U 1.75E-05 
0.00451 J 0.00523 J 0.00791 J 0.0134 J 0.00991 J 0.00799 J 0.0139 J
0.0193 J 0.0175 J 0.0235 J 0.0421 J 0.033 J 0.0282 J 0.054 J
7.07E-05 7.31E-05 J 6.56E-05 0.000142 5.37E-05 5.17E-05 8.98E-05 
7.41E-07 9.18E-07 5.2E-07 8.03E-07 8.82E-07 8.19E-07 1.3E-06 
0.000104 9.98E-05 6.94E-05 0.0002 9.68E-05 7.07E-05 0.000256 
6.05E-05 6.05E-05 J 2.53E-05 5.45E-05 1.76E-05 1.56E-05 8.26E-05 
7.67E-07 9.46E-07 5.35E-07 8.31E-07 9.14E-07 8.48E-07 1.34E-06 
3.99E-05 3.49E-05 J 5.72E-06 EMPC-J 1.16E-05 3.81E-06 2.92E-06 5.38E-05 
0.0251 J 0.028 J 0.0466 J 0.0749 J 0.0643 J 0.0478 J 0.0835 J
0.000405 0.000377 J 0.000254 0.00047 0.00022 0.000204 0.000645 
3.06E-05 3.12E-05 J 1.53E-05 3.43E-05 2.28E-05 1.68E-05 0.000169 
0.00262 0.00289 J 0.00449 0.00775 0.00682 0.00492 0.00941 J
2.86E-06 3.21E-06 4.53E-06 5.68E-06 6.78E-06 4.27E-06 5.37E-06 
0.00265 0.00289 J 0.00462 J 0.00805 J 0.0066 J 0.00501 J 0.00954 J
0.000251 0.000249 J 0.000335 0.00053 0.000506 0.000387 0.00062 
0.00257 0.00239 0.000878 0.00183 0.00101 0.000774 0.00437 J
6.24E-07 U 7.63E-07 U 1.29E-05 6.75E-07 U 7.42E-07 U 6.89E-07 U 1.08E-06 U
5.81E-07 U 7.2E-07 U 4.08E-07 U 6.29E-07 U 6.92E-07 U 6.42E-07 U 1.74E-05 
8.63E-05 0.00011 0.000145 0.0002 0.00018 0.00015 0.000294 
7.34E-07 9.39E-07 5.32E-07 7.95E-07 8.74E-07 8.11E-07 1.33E-06 
0.00152 0.00153 J 0.00183 0.00282 0.00259 0.00222 0.00519 J
2.11E-05 2.9E-05 3.59E-05 7.2E-05 2.63E-05 2.63E-05 3.4E-05 
2.45E-06 2.8E-06 3.8E-06 5.33E-06 6.06E-06 3.84E-06 4.94E-06 
0.00101 0.00128 J 0.00196 0.00338 0.00283 0.00204 0.00369 
5.92E-07 7.34E-07 4.15E-07 6.41E-07 7.05E-07 6.54E-07 1.04E-06 
3.24E-06 U 3.38E-06 U 5.17E-06 U 5.96E-06 U 6.94E-06 U 4.19E-06 U 6.76E-06 U
0.00404 J 0.00376 0.00148 0.00472 J 0.00215 0.00183 0.00629 J
0.00531 J 0.00697 J 0.0128 J 0.0201 J 0.0191 J 0.0117 J 0.0161 J
0.00161 J 0.0021 J 0.00327 J 0.0055 J 0.00447 J 0.00311 J 0.00524 J
0.000979 J 0.00142 J 0.00247 J 0.00373 J 0.00337 J 0.00215 J 0.00293 J
2.84E-06 2.53E-06 3.05E-06 5.16E-06 4.25E-06 3.19E-06 5.42E-06 
0.00519 J 0.00547 J 0.00707 J 0.0115 J 0.0107 J 0.00794 J 0.0142 J
0.000243 J 0.000283 J 0.000484 J 0.000777 J 0.000644 J 0.000455 J 0.000711 J
0.00062 0.000748 J 0.0011 0.00175 0.00149 0.00115 0.00243 
0.00343 J 0.00359 J 0.00588 J 0.0114 J 0.00772 J 0.00553 J 0.0105 J
0.00147 0.00178 J 0.00319 0.00547 J 0.00387 J 0.00294 0.00566 J
0.00221 0.0024 J 0.00322 0.00575 J 0.0041 J 0.00346 0.00759 J
0.0102 J 0.00749 0.00449 0.00946 J 0.0048 0.00423 0.015 J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-180 35065-29-3 mg/kg
E1668C PCB-181 74472-47-2 mg/kg
E1668C PCB-182 60145-23-5 mg/kg
E1668C PCB-183 52663-69-1 mg/kg
E1668C PCB-184 74472-48-3 mg/kg
E1668C PCB-185 52712-05-7 mg/kg
E1668C PCB-186 74472-49-4 mg/kg
E1668C PCB-187 52663-68-0 mg/kg
E1668C PCB-188 74487-85-7 mg/kg
E1668C PCB-189 39635-31-9 mg/kg
E1668C PCB-19 38444-73-4 mg/kg
E1668C PCB-190 41411-64-7 mg/kg
E1668C PCB-191 74472-50-7 mg/kg
E1668C PCB-192 74472-51-8 mg/kg
E1668C PCB-193 69782-91-8 mg/kg
E1668C PCB-194 35694-08-7 mg/kg
E1668C PCB-195 52663-78-2 mg/kg
E1668C PCB-196 42740-50-1 mg/kg
E1668C PCB-197 33091-17-7 mg/kg
E1668C PCB-198 68194-17-2 mg/kg
E1668C PCB-199 52663-75-9 mg/kg
E1668C PCB-2 2051-61-8 mg/kg
E1668C PCB-20 38444-84-7 mg/kg
E1668C PCB-200 52663-73-7 mg/kg
E1668C PCB-201 40186-71-8 mg/kg
E1668C PCB-202 2136-99-4 mg/kg
E1668C PCB-203 52663-76-0 mg/kg
E1668C PCB-204 74472-52-9 mg/kg
E1668C PCB-205 74472-53-0 mg/kg
E1668C PCB-206 40186-72-9 mg/kg
E1668C PCB-207 52663-79-3 mg/kg
E1668C PCB-208 52663-77-1 mg/kg
E1668C PCB-21 55702-46-0 mg/kg
E1668C PCB-22 38444-85-8 mg/kg
E1668C PCB-23 55720-44-0 mg/kg
E1668C PCB-24 55702-45-9 mg/kg
E1668C PCB-25 55712-37-3 mg/kg
E1668C PCB-26 38444-81-4 mg/kg
E1668C PCB-27 38444-76-7 mg/kg
E1668C PCB-28 7012-37-5 mg/kg
E1668C PCB-29 15862-07-4 mg/kg
E1668C PCB-3 2051-62-9 mg/kg
E1668C PCB-30 35693-92-6 mg/kg
E1668C PCB-31 16606-02-3 mg/kg
E1668C PCB-32 38444-77-8 mg/kg
E1668C PCB-33 38444-86-9 mg/kg
E1668C PCB-34 37680-68-5 mg/kg
E1668C PCB-35 37680-69-6 mg/kg
E1668C PCB-36 38444-87-0 mg/kg
E1668C PCB-37 38444-90-5 mg/kg
E1668C PCB-38 53555-66-1 mg/kg
E1668C PCB-39 38444-88-1 mg/kg
E1668C PCB-4 13029-08-8 mg/kg
E1668C PCB-40 38444-93-8 mg/kg
E1668C PCB-41 52663-59-9 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR10 UPR10

UPR09-CCFT-IND011 UPR09-CCFT-IND012 UPR09-CCFT-IND014 UPR09-CCFT-IND018 UPR10-CCFT-IND028 UPR10-CCFT-IND029 UPR10-CCFT-IND030
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012 10/10/2012 10/10/2012

N N N N N N N

0.0135 J 0.018 J 0.0336 J 0.0507 J 0.0498 J 0.0303 J 0.0396 J
4.98E-05 J 6.9E-05 J 9.81E-05 J 0.000159 J 0.000122 J 9.2E-05 J 0.000158 J
3.65E-05 J 5.03E-05 J 5.04E-05 J 0.000104 J 5.19E-05 J 5.19E-05 J 7.63E-05 J
0.00337 J 0.00477 J 0.00873 J 0.0109 J 0.00981 J 0.00692 J 0.0116 J
2.9E-05 4.15E-05 J 1.58E-05 2.99E-05 2.71E-05 1.84E-05 0.000243 
0.000697 J 0.000678 J 0.000783 J 0.00236 J 0.00209 J 0.000924 J 0.00149 J
4.66E-07 U 6.02E-07 U 5.14E-07 U 5.07E-07 U 7.43E-07 U 7.13E-07 U 1.15E-06 U
0.0108 J 0.0124 J 0.0216 J 0.0417 J 0.0267 J 0.0203 J 0.0303 J
2.17E-05 2.69E-05 J 1.21E-05 3.59E-05 1.17E-05 1.07E-05 3.87E-05 
0.000177 J 0.00026 J 0.000478 0.000763 J 0.000656 J 0.000424 0.000586 
0.000633 0.000605 0.000105 0.00026 0.00018 0.000122 0.00145 
0.00117 J 0.00145 J 0.00276 J 0.00439 J 0.0042 J 0.00258 J 0.00404 J
0.000214 J 0.000295 J 0.000556 J 0.000838 J 0.000792 J 0.000494 J 0.000739 J
2.13E-06 U 1.91E-06 U 2.3E-06 U 3.87E-06 U 3.18E-06 U 2.39E-06 U 4.08E-06 U
2.26E-06 1.91E-06 2.3E-06 4.09E-06 3.37E-06 2.53E-06 4.09E-06 
0.00283 0.00446 J 0.00997 J 0.013 J 0.0129 J 0.00659 J 0.00715 J
0.00195 0.00316 J 0.00567 J 0.00923 J 0.00839 J 0.00407 J 0.00564 J
0.00152 0.00225 J 0.00512 J 0.00674 J 0.00698 J 0.00393 0.00502 J
0.000129 0.000148 0.000249 0.00039 0.000375 0.000216 0.000312 
0.00579 0.0072 J 0.0151 J 0.0207 J 0.0164 J 0.0108 J 0.0138 J
6.5E-07 8.26E-07 8.77E-07 8.05E-07 1.11E-06 1.18E-06 1.1E-06 
2.38E-06 2.32E-06 1.83E-06 U 5.21E-06 2.6E-06 2.38E-06 5.07E-06 
0.00701 0.00588 0.00565 0.0138 J 0.00724 0.00579 0.0155 J
0.000348 0.0005 J 0.000829 0.0011 0.00106 0.000728 0.0012 
0.00049 0.000596 J 0.00116 0.00164 0.0014 0.000935 0.00151 
0.00152 J 0.0015 J 0.00247 J 0.00382 J 0.00234 J 0.0019 J 0.0028 J
0.00339 0.00453 J 0.0105 J 0.0119 J 0.0113 J 0.00704 J 0.0099 J
4.25E-06 EMPC-J 7.24E-06 J 3.55E-06 7.77E-06 4.56E-06 4.2E-06 1.12E-05 
0.000141 0.000218 J 0.000454 0.000643 0.000633 0.000349 0.000458 
0.00365 J 0.00438 J 0.00947 J 0.0103 J 0.00707 J 0.00477 J 0.00443 J
0.000283 J 0.000357 J 0.000751 0.000833 J 0.000635 J 0.000437 J 0.000494 
0.00178 J 0.00215 J 0.00335 0.00452 J 0.00245 J 0.00194 J 0.00204 
0.00116 0.0015 0.000774 0.00226 0.000971 0.00102 0.00267 
0.00206 0.00222 0.00187 0.0039 0.00204 0.00184 0.00449 J
3.19E-05 2.73E-05 J 2.36E-05 6.38E-05 2.13E-05 EMPC-J 2.16E-05 5.29E-05 
9.37E-07 U 7.05E-07 U 6.21E-07 U 7.66E-07 U 1.08E-06 U 8.67E-07 U 1.23E-06 U
0.000445 0.000336 0.000332 0.000809 0.000389 0.000312 0.000883 
0.000984 0.000735 0.000735 0.0021 0.00103 0.000833 0.00205 
0.000905 0.000624 0.000303 0.000506 0.000378 0.000312 0.00155 
3.51E-06 1.73E-06 2.36E-06 3.12E-06 4.8E-06 2.96E-06 5.24E-06 
3.48E-06 1.69E-06 2.31E-06 3.1E-06 4.75E-06 2.94E-06 5.13E-06 
2.33E-06 U 3.54E-06 2.71E-06 7.58E-06 3.27E-06 2.81E-06 7.36E-06 
1.06E-06 8.02E-07 7.07E-07 8.65E-07 1.22E-06 9.79E-07 1.4E-06 
0.00336 0.00289 0.00272 0.00753 J 0.00355 0.00302 0.00793 J
0.00301 0.00225 0.00124 0.00246 0.00136 0.00114 0.00503 J
3.41E-06 1.67E-06 2.28E-06 3.04E-06 4.67E-06 2.89E-06 5.06E-06 
3.58E-06 U 1.73E-06 U 2.37E-06 U 3.19E-06 U 4.89E-06 U 3.02E-06 U 5.26E-06 U
3.79E-06 U 3.59E-06 2.57E-06 U 3.37E-06 U 5.18E-06 U 3.2E-06 U 5.73E-06 U
3.39E-06 U 1.66E-06 U 2.27E-06 U 3.02E-06 U 4.64E-06 U 2.87E-06 U 5.05E-06 U
0.000301 0.000186 0.000226 0.000728 0.000355 0.000256 0.000694 
3.78E-05 2.49E-05 J 2.32E-05 5.17E-05 3.24E-05 2.75E-05 6.8E-05 
3.28E-06 U 1.62E-06 U 2.21E-06 U 2.92E-06 U 4.49E-06 U 2.77E-06 U 4.9E-06 U
0.000233 J 0.000329 J 0.000198 J 0.000466 J 0.000533 J 0.000445 J 0.00158 J
0.00747 0.00596 J 0.00326 0.0079 0.00396 0.0032 0.0147 J
0.000629 0.00073 0.000226 0.00106 0.000482 0.000433 0.00184 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-42 36559-22-5 mg/kg
E1668C PCB-43 70362-46-8 mg/kg
E1668C PCB-44 41464-39-5 mg/kg
E1668C PCB-45 70362-45-7 mg/kg
E1668C PCB-46 41464-47-5 mg/kg
E1668C PCB-47 2437-79-8 mg/kg
E1668C PCB-48 70362-47-9 mg/kg
E1668C PCB-49 41464-40-8 mg/kg
E1668C PCB-5 16605-91-7 mg/kg
E1668C PCB-50 62796-65-0 mg/kg
E1668C PCB-51 68194-04-7 mg/kg
E1668C PCB-52 35693-99-3 mg/kg
E1668C PCB-53 41464-41-9 mg/kg
E1668C PCB-54 15968-05-5 mg/kg
E1668C PCB-55 74338-24-2 mg/kg
E1668C PCB-56 41464-43-1 mg/kg
E1668C PCB-57 70424-67-8 mg/kg
E1668C PCB-58 41464-49-7 mg/kg
E1668C PCB-59 74472-33-6 mg/kg
E1668C PCB-6 25569-80-6 mg/kg
E1668C PCB-60 33025-41-1 mg/kg
E1668C PCB-61 33284-53-6 mg/kg
E1668C PCB-62 54230-22-7 mg/kg
E1668C PCB-63 74472-34-7 mg/kg
E1668C PCB-64 52663-58-8 mg/kg
E1668C PCB-65 33284-54-7 mg/kg
E1668C PCB-66 32598-10-0 mg/kg
E1668C PCB-67 73575-53-8 mg/kg
E1668C PCB-68 73575-52-7 mg/kg
E1668C PCB-69 60233-24-1 mg/kg
E1668C PCB-7 33284-50-3 mg/kg
E1668C PCB-70 32598-11-1 mg/kg
E1668C PCB-71 41464-46-4 mg/kg
E1668C PCB-72 41464-42-0 mg/kg
E1668C PCB-73 74338-23-1 mg/kg
E1668C PCB-74 32690-93-0 mg/kg
E1668C PCB-75 32598-12-2 mg/kg
E1668C PCB-76 70362-48-0 mg/kg
E1668C PCB-77 32598-13-3 mg/kg
E1668C PCB-78 70362-49-1 mg/kg
E1668C PCB-79 41464-48-6 mg/kg
E1668C PCB-8 34883-43-7 mg/kg
E1668C PCB-80 33284-52-5 mg/kg
E1668C PCB-81 70362-50-4 mg/kg
E1668C PCB-82 52663-62-4 mg/kg
E1668C PCB-83 60145-20-2 mg/kg
E1668C PCB-84 52663-60-2 mg/kg
E1668C PCB-85 65510-45-4 mg/kg
E1668C PCB-86 55312-69-1 mg/kg
E1668C PCB-87 38380-02-8 mg/kg
E1668C PCB-88 55215-17-3 mg/kg
E1668C PCB-89 73575-57-2 mg/kg
E1668C PCB-9 34883-39-1 mg/kg
E1668C PCB-90 68194-07-0 mg/kg
E1668C PCB-91 68194-05-8 mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR10 UPR10

UPR09-CCFT-IND011 UPR09-CCFT-IND012 UPR09-CCFT-IND014 UPR09-CCFT-IND018 UPR10-CCFT-IND028 UPR10-CCFT-IND029 UPR10-CCFT-IND030
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012 10/10/2012 10/10/2012

N N N N N N N

0.00585 J 0.00441 J 0.0026 0.00676 J 0.00363 0.0031 0.0134 J
0.00069 0.000572 0.000463 0.00107 0.000619 0.000511 0.00177 
0.0234 J 0.0178 J 0.014 J 0.0377 J 0.0201 J 0.0166 J 0.0519 J
0.00121 0.000981 0.000576 0.00106 0.000594 0.000482 0.00304 
0.000334 0.000289 1.95E-05 3.11E-05 1.87E-05 1.11E-05 0.000421 
5.37E-07 4.49E-07 4.42E-07 6.07E-07 6.11E-07 5.38E-07 8E-07 
0.0033 0.00279 J 0.00176 0.00447 J 0.00239 0.00195 0.00813 J
0.0123 J 0.0102 J 0.0116 J 0.0271 J 0.0143 J 0.0123 J 0.0303 J
9.21E-06 EMPC-J 4.52E-05 J 6.31E-06 1.7E-05 1.47E-05 7.48E-06 J 2.36E-05 
0.00106 0.000791 0.000183 0.00033 0.000159 0.000102 0.00214 
0.00115 0.00102 9.14E-05 0.000253 6.9E-05 4.39E-05 0.00127 
0.025 J 0.0176 J 0.0196 J 0.0476 J 0.0332 J 0.0259 J 0.061 J
5.56E-07 4.59E-07 4.52E-07 6.28E-07 6.33E-07 5.57E-07 8.18E-07 
0.000186 0.00012 1.91E-05 7.85E-05 1.99E-05 1.4E-05 0.000146 
8E-05 5.12E-05 J 5.86E-05 0.000153 9.43E-05 6.84E-05 0.000192 
0.0043 J 0.00355 0.00342 0.00892 J 0.0052 J 0.00413 J 0.0116 J
7.88E-05 7.3E-05 7.06E-05 0.000162 8.61E-05 8.81E-05 0.000216 
4.17E-05 4.67E-05 4.91E-05 7.92E-05 5.1E-05 4.56E-05 0.000117 
0.00221 0.0016 J 0.00142 0.00374 0.00213 0.00177 0.00504 
0.000487 0.000584 J 0.000318 0.00108 0.000446 0.0004 0.000804 
0.00187 0.00168 0.00201 0.00481 J 0.00357 0.0027 0.00855 J
0.0201 J 0.0165 J 0.0186 J 0.0485 J 0.0292 J 0.0223 J 0.0605 J
4.16E-07 3.46E-07 3.4E-07 4.7E-07 4.73E-07 4.17E-07 6.16E-07 
0.000769 0.000614 J 0.000786 0.00185 0.00108 0.000857 0.00217 
0.00833 J 0.00616 J 0.0068 J 0.0152 J 0.0101 J 0.0083 J 0.021 J
5.37E-07 4.49E-07 4.42E-07 6.07E-07 6.11E-07 5.38E-07 8E-07 
0.0157 J 0.0126 J 0.0145 J 0.0325 J 0.0207 J 0.0167 J 0.0428 J
0.000403 0.000266 J 0.000249 0.000726 0.000353 0.000282 0.00088 
0.000237 0.000168 J 0.000242 0.000651 0.000291 0.000224 0.000444 
4.71E-07 3.94E-07 3.88E-07 5.33E-07 5.37E-07 4.72E-07 7.02E-07 
3.26E-05 4.33E-05 2.18E-05 8.29E-05 4.27E-05 3.39E-05 7.09E-05 
5.41E-06 3.36E-06 2.87E-06 7.29E-06 7.47E-06 3.47E-06 1.2E-05 
5.5E-07 4.7E-07 4.63E-07 6.22E-07 6.26E-07 5.51E-07 8.38E-07 
0.000133 0.000181 0.0002 0.000327 0.000155 0.000142 0.000378 
0.00012 7.89E-05 J 6.93E-05 0.000201 7.17E-05 7.3E-05 0.000135 
5.41E-06 3.36E-06 2.87E-06 7.29E-06 7.47E-06 3.47E-06 1.2E-05 
4.16E-07 3.46E-07 3.4E-07 4.7E-07 4.73E-07 4.17E-07 6.16E-07 
5.41E-06 3.36E-06 2.87E-06 7.29E-06 7.47E-06 3.47E-06 1.2E-05 
0.000657 0.00039 0.000434 0.00132 0.000672 0.000519 0.00133 
6E-06 U 3.84E-06 U 3.29E-06 U 8.09E-06 U 8.29E-06 U 3.86E-06 U 1.38E-05 U
0.000211 0.000198 0.000242 0.00041 0.000393 0.000281 0.000673 
0.00128 0.00155 J 0.00084 0.00311 0.00136 0.00127 0.00266 
4.89E-06 U 3.06E-06 U 2.62E-06 U 6.6E-06 U 6.76E-06 U 3.14E-06 U 1.1E-05 U
4.48E-05 3.07E-05 J 4.6E-05 0.000102 6.73E-05 5.41E-05 0.000137 
0.00217 0.00188 J 0.00191 0.00475 J 0.00336 0.00245 0.00548 J
0.00111 0.000774 J 0.00137 0.00326 0.00168 0.00153 0.00323 
0.00453 J 0.0038 J 0.00354 0.00776 J 0.00591 J 0.0047 J 0.0103 J
0.00363 0.00336 J 0.0021 0.00548 0.00352 0.00362 0.0112 J
0.0143 0.0123 J 0.015 0.0282 J 0.0238 J 0.0187 0.0385 J
8.14E-07 1.3E-06 8.45E-07 8.18E-07 1.84E-06 1.16E-06 1.16E-06 
1.13E-06 U 1.57E-06 U 1.02E-06 U 1.13E-06 U 2.55E-06 U 1.6E-06 U 1.39E-06 U
0.000217 0.000188 J 1.86E-05 3.43E-05 2.46E-05 1.48E-05 0.000417 
0.000149 0.000137 J 9.67E-05 0.0003 0.000183 0.000162 0.000323 
0.0249 J 0.0218 J 0.0297 J 0.0547 J 0.0462 J 0.0352 J 0.0729 J
0.00325 0.00295 J 0.00313 0.0061 J 0.00414 J 0.00346 0.00909 J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-92 52663-61-3 mg/kg
E1668C PCB-93 73575-56-1 mg/kg
E1668C PCB-94 73575-55-0 mg/kg
E1668C PCB-95 38379-99-6 mg/kg
E1668C PCB-96 73575-54-9 mg/kg
E1668C PCB-97 41464-51-1 mg/kg
E1668C PCB-98 60233-25-2 mg/kg
E1668C PCB-99 38380-01-7 mg/kg
E1668C Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668C PCB, TOTAL (a) PCB mg/kg
E1668C PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668C PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668C Monochlorobiphenyl 27323-18-8 mg/kg
E1668C Dichlorobiphenyl 25512-42-9 mg/kg
E1668C Trichlorobiphenyl 25323-68-6 mg/kg
E1668C Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668C Pentachlorobiphenyl 25429-29-2 mg/kg
E1668C Hexachlorobiphenyl 26601-64-9 mg/kg
E1668C Heptachlorobiphenyl 28655-71-2 mg/kg
E1668C Octachlorobiphenyl 55722-26-4 mg/kg
E1668C Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082A Aroclor-1016 12674-11-2 mg/kg
SW8082A Aroclor-1221 11104-28-2 mg/kg
SW8082A Aroclor-1232 11141-16-5 mg/kg
SW8082A Aroclor-1242 53469-21-9 mg/kg
SW8082A Aroclor-1248 12672-29-6 mg/kg
SW8082A Aroclor-1254 11097-69-1 mg/kg
SW8082A Aroclor-1260 11096-82-5 mg/kg
SW8082A Aroclor-1262 37324-23-5 mg/kg
SW8082A Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR10 UPR10

UPR09-CCFT-IND011 UPR09-CCFT-IND012 UPR09-CCFT-IND014 UPR09-CCFT-IND018 UPR10-CCFT-IND028 UPR10-CCFT-IND029 UPR10-CCFT-IND030
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012 10/10/2012 10/10/2012

N N N N N N N

0.00466 J 0.00399 J 0.00517 J 0.01 J 0.00759 J 0.00623 J 0.0127 J
0.000824 0.00078 J 0.000202 0.000514 0.000161 0.000165 0.00109 
0.000235 0.000168 J 5.34E-05 0.000154 5.5E-05 3.77E-05 0.000319 
0.0143 J 0.0119 J 0.0137 J 0.0259 J 0.0206 J 0.0177 J 0.0378 J
0.000217 0.000171 J 1.87E-05 3.77E-05 2.19E-05 1.26E-05 0.000351 
8.14E-07 1.3E-06 8.45E-07 8.18E-07 1.84E-06 1.16E-06 1.16E-06 
8.59E-05 4.61E-05 J 1.24E-05 2.45E-05 8.99E-06 1.47E-05 0.000118 
0.0124 J 0.0123 J 0.0163 J 0.0277 J 0.0217 J 0.0175 J 0.0396 J
0.00235 J 0.00354 J 0.00417 J 0.00696 J 0.0041 J 0.00318 0.00294 
0.515 0.489 0.645 1.19 0.904 0.686 1.42 
0.483 0.459 0.602 1.11 0.833 0.634 1.31 
7.06E-06 5.63E-06 6.62E-06 1.49E-05 1.23E-05 9.45E-06 1.68E-05 

1.07E-05 1.61E-05 1.16E-05 2.71E-05 2.09E-05 1.96E-05 6.42E-05 
0.00254 EMPC-J 0.003 J 0.00171 J 0.00574 J 0.00292 J 0.00258 J 0.00624 J
0.0367 J 0.0309 J 0.0208 0.0505 J 0.0255 EMPC-J 0.0215 0.068 J
0.138 J 0.107 J 0.104 J 0.255 J 0.154 J 0.123 J 0.346 J
0.143 J 0.126 EMPC-J 0.16 J 0.296 J 0.245 J 0.192 J 0.42 J
0.117 EMPC-J 0.123 J 0.182 EMPC-J 0.312 EMPC-J 0.251 J 0.199 J 0.37 J
0.0511 J 0.0628 J 0.108 J 0.178 J 0.15 J 0.101 J 0.154 J
0.0181 EMPC-J 0.0246 J 0.0515 J 0.0692 J 0.0617 J 0.0366 J 0.0478 J
0.00571 J 0.00689 J 0.0136 J 0.0156 J 0.0102 J 0.00715 J 0.00697 J

0.0079 U 0.008 U 0.00797 U 0.00795 U 0.00786 U 0.00794 U 0.00789 U
0.0079 UJ 0.008 UJ 0.00797 U 0.00795 UJ 0.00786 UJ 0.00794 UJ 0.00789 UJ
0.0079 U 0.008 U 0.00797 U 0.00795 U 0.00786 U 0.00794 U 0.00789 U
0.0079 U 0.008 U 0.00797 U 0.00795 U 0.00786 U 0.00794 U 0.00789 U
0.199 0.15 0.124 0.292 0.193 0.28 0.423 
0.263 J 0.222 J 0.25 0.548 0.459 0.575 0.955 
0.124 0.164 0.217 0.36 0.369 0.369 0.505 J
0.0079 UJ 0.008 UJ 0.00797 U 0.00795 UJ 0.00786 UJ 0.00794 UJ 0.00789 UJ
0.0079 U 0.008 U 0.00797 U 0.00795 U 0.00786 U 0.00794 U 0.00789 U

1.88E-06 J 2.9E-06 1.27E-06 J 2.75E-06 1.62E-06 J 2.96E-06 8.4E-06 
5.43E-07 J 7.06E-07 J 2.51E-07 EMPC-J 6.53E-07 J 3.3E-07 EMPC-J 7.68E-07 J 1.63E-06 EMPC-J
8.75E-08 U 1.37E-07 U 1.16E-07 U 1.36E-07 U 1.37E-07 U 1.84E-07 U 2.08E-07 U
3.69E-07 EMPC-J 3.89E-07 J 1.84E-07 EMPC-J 1.25E-06 J 5.17E-07 J 5.44E-07 J 1.12E-06 J
3.13E-07 J 2.7E-07 EMPC-J 1.87E-07 J 4.24E-07 J 2.55E-07 EMPC-J 3.67E-07 J 6.17E-07 J
9.22E-07 J 8.94E-07 J 5.89E-07 J 1.78E-06 J 1.02E-06 J 1.09E-06 EMPC-J 2.41E-06 J
3.16E-07 EMPC-J 3.44E-07 EMPC-J 9.81E-08 EMPC-J 5.39E-07 J 2.48E-07 EMPC-J 3.63E-07 EMPC-J 6.32E-07 J
2.86E-07 J 3.04E-07 J 2.16E-07 J 3.9E-07 J 2.84E-07 J 2.75E-07 EMPC-J 8.27E-07 J
7.24E-08 U 1.22E-07 U 1.1E-07 U 9.92E-08 U 1.14E-07 U 1.79E-07 U 1.16E-07 U
3.37E-07 J 2.18E-07 J 1.87E-07 J 5.11E-07 J 5.48E-07 J 2.67E-07 J 5.87E-07 J
4.98E-07 EMPC-J 4.32E-07 EMPC-J 3.94E-07 EMPC-J 1.01E-06 EMPC-J 7.49E-07 EMPC-J 7.53E-07 EMPC-J 1.6E-06 EMPC-J
1.82E-07 EMPC-J 2.12E-07 J 1.34E-07 J 2.15E-07 EMPC-J 2.16E-07 J 2.4E-07 J 3.65E-07 EMPC-J
9.92E-07 J 8.24E-07 J 6.13E-07 J 1.33E-06 J 1.08E-06 J 9.59E-07 EMPC-J 1.92E-06 J
6.52E-07 3.44E-07 EMPC-J 3.52E-07 EMPC-J 1.05E-06 6.38E-07 EMPC-J 5.66E-07 1.15E-06 
1.82E-06 6.86E-07 1.06E-06 3.32E-06 1.66E-06 EMPC-J 1.18E-06 EMPC-J 3.19E-06 
2.34E-06 J 3.47E-06 J 1.63E-06 J 3.48E-06 J 1.63E-06 J 3.07E-06 J 9.86E-06 
1.06E-07 U 2.2E-07 U 1.52E-07 U 1.68E-07 U 1.86E-07 U 2.79E-07 U 1.43E-07 U
1.9E-06 1.38E-06 1.2E-06 3.3E-06 2.17E-06 2.06E-06 4.36E-06 
2.05E-06 2.9E-06 1.27E-06 2.97E-06 1.62E-06 2.96E-06 8.56E-06 
5.43E-07 J 7.06E-07 J 2.51E-07 EMPC-J 8.42E-07 EMPC-J 3.3E-07 EMPC-J 7.68E-07 1.86E-06 EMPC-J
1.58E-06 EMPC-J 1.59E-06 J 9.89E-07 EMPC-J 3.42E-06 J 1.82E-06 J 1.91E-06 EMPC-J 4.36E-06 J
1.12E-06 EMPC-J 9.64E-07 EMPC-J 5.5E-07 EMPC-J 2.08E-06 EMPC-J 9.69E-07 EMPC-J 1.16E-06 EMPC-J 2.14E-06 EMPC-J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

(a) - Sum of detected congeners.
Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ- The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

Common carp-Fillet 
(with skin)

CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT CC-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR10 UPR10

UPR09-CCFT-IND011 UPR09-CCFT-IND012 UPR09-CCFT-IND014 UPR09-CCFT-IND018 UPR10-CCFT-IND028 UPR10-CCFT-IND029 UPR10-CCFT-IND030
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012 10/10/2012 10/10/2012

N N N N N N N

4.98E-07 EMPC-J 4.32E-07 EMPC-J 3.94E-07 EMPC-J 1.01E-06 EMPC-J 7.49E-07 EMPC-J 7.53E-07 EMPC-J 1.6E-06 EMPC-J
1.98E-06 EMPC-J 1.04E-06 J 1.33E-06 EMPC-J 4.28E-06 EMPC-J 2.81E-06 EMPC-J 1.23E-06 EMPC-J 5.88E-06 EMPC-J
7.24E-07 EMPC-J 3.44E-07 EMPC-J 3.52E-07 EMPC-J 1.17E-06 EMPC-J 6.38E-07 EMPC-J 5.66E-07 1.29E-06 
2.11E-06 EMPC-J 9.51E-07 1.35E-06 EMPC-J 4.94E-06 EMPC-J 2.14E-06 EMPC-J 1.46E-06 EMPC-J 5.07E-06 EMPC-J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M trans-Chlordane 5103-74-2 mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632 Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010C Calcium 7440-70-2 mg/kg
SW6010C Chromium 7440-47-3 mg/kg
SW6010C Iron 7439-89-6 mg/kg
SW6010C Magnesium 7439-95-4 mg/kg
SW6010C Potassium 7440-09-7 mg/kg
SW6010C Sodium 7440-23-5 mg/kg
SW6010C Titanium 7440-32-6 mg/kg
SW6010C Vanadium 7440-62-2 mg/kg
SW6010C Zinc 7440-66-6 mg/kg
SW6020A Aluminum 7429-90-5 mg/kg
SW6020A Antimony 7440-36-0 mg/kg
SW6020A Arsenic, Total 7440-38-2 mg/kg
SW6020A Barium 7440-39-3 mg/kg
SW6020A Beryllium 7440-41-7 mg/kg
SW6020A Cadmium 7440-43-9 mg/kg
SW6020A Cobalt 7440-48-4 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet
Northern pike-Fillet 

(with skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
MSMD-FT MSMD-FT MSMD-FT EL-FT MA-FT MA-FT MA-FT

UPR09 UPR09 UPR09 UPRX UPR09 UPR09 UPR09
UPR09-MDFT-COMP01 UPR09-MDFT-COMP02 UPR09-MDFT-COMP03 UPRX-ELFT-COMP01 UPR09-MAFT-COMP01 UPR09-MAFT-COMP02 UPR09-MAFT-COMP03

10/17/2012 10/17/2012 10/17/2012 10/9/2012 10/10/2012 10/9/2012 10/9/2012
N N N N N N N

0.0099 UJ 0.01 UJ 0.0099 UJ 0.0049 UJ 0.0053 UJ 0.0049 UJ 0.005 UJ
0.0018 J 0.01 U 0.0099 U 0.0049 U 0.0012 J 0.0049 U 0.005 U
0.0099 U 0.01 U 0.0099 U 0.0049 U 0.0053 U 0.0049 U 0.005 U
0.0099 UJ 0.01 UJ 0.0099 UJ 0.0049 UJ 0.0053 UJ 0.0049 UJ 0.005 UJ

0.0011 J 0.0013 J 0.000924 J 0.0018 0.002 0.0022 0.0022 
0.000447 J 0.000632 J 0.00044 J 0.000374 J 0.00057 J 0.00074 J 0.00077 J
0.00011 U 0.00013 J 0.00015 U 0.000499 J 0.00043 J 0.00051 UJ 0.0007 J
0.0043 J 0.0049 J 0.0038 J 0.0124 0.005 0.0065 0.0049 U
0.0123 J 0.0144 J 0.0101 J 0.0462 0.0153 0.0182 0.0261 
0.0008 J 0.00081 J 0.00038 U 0.0069 0.002 0.0016 0.0024 
2.3E-05 J 2.57E-05 J 2.52E-05 J 1.3E-05 U 4.78E-05 U 3.56E-05 U 1.2E-05 U
3.8E-05 U 2.4E-05 J 6.1E-05 U 6E-05 U 3.6E-05 U 6.2E-05 U 4.1E-05 U
5.3E-05 U 2.5E-05 J 8.6E-05 U 9.2E-05 U 5.2E-05 U 8.9E-05 U 6E-05 U
0.0055 0.0064 0.0049 0.0229 J 0.0127 0.0169 0.0185 
0.0026 0.0031 0.0022 0.0091 0.004 0.0052 0.0068 
4.9E-05 U 2.7E-05 J 8E-05 U 8.5E-05 U 4.4E-05 U 7.7E-05 U 5.1E-05 U
0.0029 0.0034 0.0031 0.0086 0.0045 0.0051 0.005 
0.00029 U 0.00024 U 0.00048 U 0.00016 U 0.00026 U 0.00049 U 0.00048 U
0.00053 U 0.00054 U 0.00067 U 0.00029 U 0.00048 U 0.0011 U 0.00074 U
7.1E-05 J 8.9E-05 J 2.3E-05 U 3.6E-05 U 0.00016 J 0.000196 J 0.000135 U
3.2E-05 U 3.2E-05 U 3.6E-05 U 4.5E-05 U 7.7E-05 U 6.3E-05 U 5.3E-05 U
3E-05 U 6.4E-05 U 3.8E-05 U 2.6E-05 U 5.8E-05 U 5.6E-05 U 3.6E-05 U
9.2E-05 U 5.2E-05 U 0.00011 U 0.00013 U 0.00013 U 0.00017 U 0.00017 U
3.9E-05 U 3.5E-05 J 6.2E-05 U 7.6E-05 U 4E-05 U 5.5E-05 U 3.6E-05 U
2.58E-05 J 3E-05 UJ 2.9E-05 UJ 4.09E-05 J 3.16E-05 UJ 3.64E-05 UJ 3.82E-05 UJ
0.0012 0.0012 0.0012 0.0036 0.0017 0.0022 0.0019 
0.00021 J 0.000389 J 0.000425 J 0.000339 J 0.000289 J 0.000326 J 0.000235 J
0.00015 U 8E-05 U 0.0001 U 0.000169 U 9.7E-05 U 8.4E-05 U 0.00017 U
0.0029 J 0.0033 J 0.0028 J 0.0059 J 0.002 J 0.003 J 0.0029 J
0.0016 0.002 0.0015 0.0063 0.0033 0.0036 0.0041 
0.0017 0.0019 0.0014 0.0066 0.0032 0.0036 0.004 

0.01 U 0.01 U 0.01 U 0.009 UJ 0.009 U 0.009 U 0.01 U
0.296 0.109 U 0.151 0.06 0.021 0.015 0.019 
0.175 0.19 0.202 0.431 0.294 0.248 0.226 
0.266 0.268 0.329 0.494 0.316 0.275 0.247 
0.091 0.078 0.127 0.063 0.022 0.027 0.021 
509 315 348 467 251 151 212 
0.175 0.29 0.327 0.204 0.934 0.177 0.068 J
3.29 J 3.07 J 3.34 J 4.23 J 9.05 J 4.97 J 5.01 J
321 303 325 303 315 321 305 
4080 3970 4090 4180 3850 4080 3990 
629 593 613 647 697 686 700 
0.023 J 0.043 UJ 0.046 UJ 0.045 U 0.047 J 0.044 U 0.042 U
0.093 U 0.087 U 0.093 U 0.091 U 0.086 U 0.089 U 0.083 U
8.46 8 7.32 
0.47 U 0.44 U 0.46 U 0.46 U 0.65 J 0.44 U 0.41 U
0.0118 UJ 0.0109 UJ 0.0115 UJ 0.0114 UJ 0.011 UJ 0.011 UJ 0.0102 UJ
0.296 0.109 U 0.151 0.06 J 0.021 J 0.015 J 0.019 J
0.0535 0.0356 J 0.0471 0.0551 J 0.0407 J 0.0272 J 0.0351 J
0.0047 U 0.0044 U 0.0046 U 0.0045 U 0.0043 U 0.0044 U 0.0042 U
0.0047 U 0.0005 J 0.0028 J 0.002 J 0.0022 J 0.0014 J 0.0014 J
0.0047 UJ 0.0048 J 0.0046 J 0.0037 J 0.0168 J 0.0071 J 0.0061 J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020A Copper 7440-50-8 mg/kg
SW6020A Lead 7439-92-1 mg/kg
SW6020A Manganese 7439-96-5 mg/kg
SW6020A Nickel 7440-02-0 mg/kg
SW6020A Silver 7440-22-4 mg/kg
SW6020A Thallium 7440-28-0 mg/kg
SW6020A Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
CARB429 MOD1-Methylnaphthalene 90-12-0 mg/kg
CARB429 MOD1-Methylphenanthrene 832-69-9 mg/kg
CARB429 MOD2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
CARB429 MOD2,6-Dimethylnaphthalene 581-42-0 mg/kg
CARB429 MOD2-Methylnaphthalene 91-57-6 mg/kg
CARB429 MODAcenaphthene 83-32-9 mg/kg
CARB429 MODAcenaphthylene 208-96-8 mg/kg
CARB429 MODAnthracene 120-12-7 mg/kg
CARB429 MODBenzo(a)anthracene 56-55-3 mg/kg
CARB429 MODBenzo(a)pyrene 50-32-8 mg/kg
CARB429 MODBenzo(E)pyrene 192-97-2 mg/kg
CARB429 MODBenzo(g,h,i)perylene 191-24-2 mg/kg
CARB429 MODBenzo(k)fluoranthene 207-08-9 mg/kg
CARB429 MODBENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
CARB429 MODChrysene 218-01-9 mg/kg
CARB429 MODDibenzo(a,h)anthracene 53-70-3 mg/kg
CARB429 MODDibenzothiophene 132-65-0 mg/kg
CARB429 MODFluoranthene 206-44-0 mg/kg
CARB429 MODFluorene 86-73-7 mg/kg
CARB429 MODIndeno(1,2,3-cd)pyrene 193-39-5 mg/kg
CARB429 MODNaphthalene 91-20-3 mg/kg
CARB429 MODPerylene 198-55-0 mg/kg
CARB429 MODPhenanthrene 85-01-8 mg/kg
CARB429 MODPyrene 129-00-0 mg/kg

Semivolatile Organic Compounds
SW8270D 1,1'-Biphenyl 92-52-4 mg/kg
SW8270D 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270D 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270D 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270D 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270D 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270D 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270D 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270D 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270D 2-Chloronaphthalene 91-58-7 mg/kg
SW8270D 2-Chlorophenol 95-57-8 mg/kg
SW8270D 2-Methylnaphthalene 91-57-6 mg/kg
SW8270D 2-Methylphenol 95-48-7 mg/kg
SW8270D 2-Nitroaniline 88-74-4 mg/kg
SW8270D 2-Nitrophenol 88-75-5 mg/kg
SW8270D 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270D 3-Nitroaniline 99-09-2 mg/kg
SW8270D 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270D 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270D 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270D 4-Chloroaniline 106-47-8 mg/kg

SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet
Northern pike-Fillet 

(with skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
MSMD-FT MSMD-FT MSMD-FT EL-FT MA-FT MA-FT MA-FT

UPR09 UPR09 UPR09 UPRX UPR09 UPR09 UPR09
UPR09-MDFT-COMP01 UPR09-MDFT-COMP02 UPR09-MDFT-COMP03 UPRX-ELFT-COMP01 UPR09-MAFT-COMP01 UPR09-MAFT-COMP02 UPR09-MAFT-COMP03

10/17/2012 10/17/2012 10/17/2012 10/9/2012 10/10/2012 10/9/2012 10/9/2012
N N N N N N N

0.292 J 0.251 J 0.286 J 0.289 0.509 0.453 0.367 
0.0047 U 0.0044 U 0.0046 U 0.0045 U 0.0149 0.0065 0.0099 
0.154 J 0.144 J 0.207 J 0.367 J 0.39 J 0.192 J 0.211 J
0.074 J 0.168 J 0.182 J 0.112 J 0.597 J 0.101 J 0.043 J
0.0047 U 0.0044 U 0.0046 U 0.0045 U 0.0043 U 0.0044 U 0.0042 U
0.0047 U 0.0044 U 0.0046 U 0.0045 UJ 0.0043 UJ 0.0044 UJ 0.0042 UJ

9.56 12.4 11.8 11.8 
0.518 0.352 0.541 0.381 1.1 0.709 0.897 

0.0018 J 0.0113 J 0.0089 J 0.0027 0.0034 UJ 0.0039 UJ 0.0026 UJ
0.00023 U 0.00045 J 0.00044 J 0.00047 J 0.00035 J 0.00054 J 0.00064 J
0.0009 J 0.0047 J 0.0042 J 0.0028 0.00215 J 0.0028 J 0.0027 J
0.00103 J 0.0055 J 0.0058 J 0.0028 0.00195 UJ 0.0033 UJ 0.0026 UJ
0.00176 J 0.0105 J 0.0068 J 0.002 J 0.00247 UJ 0.0032 UJ 0.00166 UJ
0.0026 0.0124 J 0.0126 J 0.0069 0.0044 0.0063 0.0039 
0.025 U 0.0962 UJ 0.0401 UJ 0.0054 0.0188 U 0.0146 U 0.0159 U
0.00082 J 0.00159 J 0.00166 J 0.0053 0.0045 0.0057 0.0047 
0.00026 UJ 0.00029 UJ 0.00026 UJ 0.0009 U 0.00035 J 0.00031 J 0.00027 J
0.00033 U 0.00022 U 0.00044 U 0.0009 U 0.00025 U 0.00038 U 0.00049 U
0.00033 U 0.00021 U 0.00043 U 0.00058 U 0.00028 U 0.00037 U 0.00048 U
0.0003 U 0.00014 U 0.00044 U 0.00034 UJ 0.00026 U 0.00015 U 0.00033 U
0.00019 U 0.00011 U 0.00024 U 0.00048 U 0.00014 U 0.00023 U 0.00029 U
0.00019 UJ 0.00011 UJ 0.00024 UJ 0.00025 U 0.0002 UJ 0.00023 U 0.00029 U
0.00025 UJ 0.00028 UJ 0.00024 UJ 0.0012 U 0.00054 UJ 0.00066 UJ 0.00011 U
0.00028 UJ 9.7E-05 UJ 0.00024 UJ 0.0012 UJ 0.0002 U 0.00017 U 0.00019 U
0.000287 J 0.000618 J 0.00068 J 0.000477 J 0.000431 J 0.000879 J 0.000764 J
0.00066 J 0.00145 J 0.00151 J 0.00143 J 0.002 J 0.0029 0.0035 
0.00132 J 0.0027 0.0029 0.0029 J 0.00241 J 0.0041 J 0.0029 J
0.00028 U 0.00013 U 0.00043 U 0.00052 U 0.00024 U 0.00014 U 0.00033 U
0.0015 U 0.0073 J 0.0045 J 0.0026 U 0.0018 UJ 0.0013 UJ 0.00149 UJ
0.00022 U 0.00014 U 0.00028 U 0.00036 U 0.00016 U 0.00026 U 0.00028 U
0.00125 U 0.0028 0.0035 0.00223 J 0.0026 0.0055 0.0055 
0.00049 U 0.00106 J 0.00095 U 0.00175 J 0.00105 U 0.00132 U 0.00206 J

3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
23.7 U 23.6 U 23.6 U 23.6 U 24 UJ 23.7 UJ 24 UJ
5.92 U 5.9 U 5.9 U 5.9 U 5.99 U 5.92 U 5.99 U
1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
5.92 U 5.9 U 5.9 U 5.9 U 5.99 U 5.92 U 5.99 U
1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
19.7 U 19.7 U 19.7 U 19.7 U 20 U 19.7 U 20 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
5.92 U 5.9 U 5.9 U 5.9 U 5.99 U 5.92 U 5.99 U
1.97 UJ 1.97 UJ 1.97 UJ 1.97 U 2 U 1.97 U 2 U
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270D 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270D 4-Methylphenol 106-44-5 mg/kg
SW8270D 4-Nitroaniline 100-01-6 mg/kg
SW8270D 4-Nitrophenol 100-02-7 mg/kg
SW8270D Acenaphthene 83-32-9 mg/kg
SW8270D Acenaphthylene 208-96-8 mg/kg
SW8270D Acetophenone 98-86-2 mg/kg
SW8270D Anthracene 120-12-7 mg/kg
SW8270D Atrazine 1912-24-9 mg/kg
SW8270D Benzaldehyde 100-52-7 mg/kg
SW8270D Benzo(a)anthracene 56-55-3 mg/kg
SW8270D Benzo(a)pyrene 50-32-8 mg/kg
SW8270D Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270D Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270D Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270D bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270D bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270D bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270D Butylbenzylphthalate 85-68-7 mg/kg
SW8270D Caprolactam 105-60-2 mg/kg
SW8270D Carbazole 86-74-8 mg/kg
SW8270D Chrysene 218-01-9 mg/kg
SW8270D Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270D Dibenzofuran 132-64-9 mg/kg
SW8270D Diethylphthalate 84-66-2 mg/kg
SW8270D Dimethylphthalate 131-11-3 mg/kg
SW8270D Di-n-butylphthalate 84-74-2 mg/kg
SW8270D Di-n-octylphthalate 117-84-0 mg/kg
SW8270D Fluoranthene 206-44-0 mg/kg
SW8270D Fluorene 86-73-7 mg/kg
SW8270D Hexachlorobenzene 118-74-1 mg/kg
SW8270D Hexachlorobutadiene 87-68-3 mg/kg
SW8270D Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270D Hexachloroethane 67-72-1 mg/kg
SW8270D Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270D Isophorone 78-59-1 mg/kg
SW8270D Naphthalene 91-20-3 mg/kg
SW8270D Nitrobenzene 98-95-3 mg/kg
SW8270D N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270D N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270D Pentachlorophenol 87-86-5 mg/kg
SW8270D Phenanthrene 85-01-8 mg/kg
SW8270D Phenol 108-95-2 mg/kg
SW8270D Pyrene 129-00-0 mg/kg

SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet
Northern pike-Fillet 

(with skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
MSMD-FT MSMD-FT MSMD-FT EL-FT MA-FT MA-FT MA-FT

UPR09 UPR09 UPR09 UPRX UPR09 UPR09 UPR09
UPR09-MDFT-COMP01 UPR09-MDFT-COMP02 UPR09-MDFT-COMP03 UPRX-ELFT-COMP01 UPR09-MAFT-COMP01 UPR09-MAFT-COMP02 UPR09-MAFT-COMP03

10/17/2012 10/17/2012 10/17/2012 10/9/2012 10/10/2012 10/9/2012 10/9/2012
N N N N N N N

1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
39.4 U 39.4 U 39.4 U 39.4 U 39.9 U 39.4 U 39.9 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
29.6 U 29.5 U 29.5 U 29.5 U 29.9 U 29.6 U 29.9 U
1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
7.89 U 7.87 U 7.87 U 7.87 U 7.98 U 7.89 U 7.98 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
5.92 U 5.9 U 5.9 U 5.9 U 5.99 U 5.92 U 5.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
11.8 U 11.8 U 11.8 U 11.8 U 12 UJ 11.8 UJ 12 UJ
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
3.94 U 3.94 U 3.94 U 3.94 U 3.99 U 3.94 U 3.99 U
1.97 U 1.97 U 1.97 U 1.97 U 2 U 1.97 U 2 U
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270DSIM C1-Benzanthracene/chrysenes BACC1 mg/kg
SW8270DSIM C1-DIBENZOTHIOPHENE DBTC1 mg/kg
SW8270DSIM C1-FLUORENE FLC1 mg/kg
SW8270DSIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
SW8270DSIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
SW8270DSIM C2-Benzanthracene/chrysenes BACC2 mg/kg
SW8270DSIM C2-DIBENZOTHIOPHENE DBTC2 mg/kg
SW8270DSIM C2-FLUORENE FLC2 mg/kg
SW8270DSIM C2-NAPHTHALENES NPHC2 mg/kg
SW8270DSIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
SW8270DSIM C3-Benzanthracene/chrysenes BACC3 mg/kg
SW8270DSIM C3-DIBENZOTHIOPHENE DBTC3 mg/kg
SW8270DSIM C3-FLUORENE FLC3 mg/kg
SW8270DSIM C3-NAPHTHALENE NPHC3 mg/kg
SW8270DSIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
SW8270DSIM C4-Benzanthracene/chrysenes BACC4 mg/kg
SW8270DSIM C4-Dibenzothiophenes DTPC4 mg/kg
SW8270DSIM C4-NAPHTHALENE NPHC4 mg/kg
SW8270DSIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668C PCB-1 2051-60-7 mg/kg
E1668C PCB-10 33146-45-1 mg/kg
E1668C PCB-100 39485-83-1 mg/kg
E1668C PCB-101 37680-73-2 mg/kg
E1668C PCB-102 68194-06-9 mg/kg
E1668C PCB-103 60145-21-3 mg/kg
E1668C PCB-104 56558-16-8 mg/kg
E1668C PCB-105 32598-14-4 mg/kg
E1668C PCB-106 70424-69-0 mg/kg
E1668C PCB-107 70424-68-9 mg/kg
E1668C PCB-108 70362-41-3 mg/kg
E1668C PCB-109 74472-35-8 mg/kg
E1668C PCB-11 2050-67-1 mg/kg
E1668C PCB-110 38380-03-9 mg/kg
E1668C PCB-111 39635-32-0 mg/kg
E1668C PCB-112 74472-36-9 mg/kg
E1668C PCB-113 68194-10-5 mg/kg
E1668C PCB-114 74472-37-0 mg/kg
E1668C PCB-115 74472-38-1 mg/kg
E1668C PCB-116 18259-05-7 mg/kg
E1668C PCB-117 68194-11-6 mg/kg
E1668C PCB-118 31508-00-6 mg/kg
E1668C PCB-119 56558-17-9 mg/kg
E1668C PCB-12 2974-92-7 mg/kg
E1668C PCB-120 68194-12-7 mg/kg
E1668C PCB-121 56558-18-0 mg/kg
E1668C PCB-122 76842-07-4 mg/kg
E1668C PCB-123 65510-44-3 mg/kg
E1668C PCB-124 70424-70-3 mg/kg
E1668C PCB-125 74472-39-2 mg/kg
E1668C PCB-126 57465-28-8 mg/kg
E1668C PCB-127 39635-33-1 mg/kg
E1668C PCB-128 38380-07-3 mg/kg
E1668C PCB-129 55215-18-4 mg/kg
E1668C PCB-13 2974-90-5 mg/kg

SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet
Northern pike-Fillet 

(with skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
MSMD-FT MSMD-FT MSMD-FT EL-FT MA-FT MA-FT MA-FT

UPR09 UPR09 UPR09 UPRX UPR09 UPR09 UPR09
UPR09-MDFT-COMP01 UPR09-MDFT-COMP02 UPR09-MDFT-COMP03 UPRX-ELFT-COMP01 UPR09-MAFT-COMP01 UPR09-MAFT-COMP02 UPR09-MAFT-COMP03

10/17/2012 10/17/2012 10/17/2012 10/9/2012 10/10/2012 10/9/2012 10/9/2012
N N N N N N N

0.00148 U 0.00147 U 0.00147 U 0.00149 U 0.0015 U 0.00149 U 0.00149 U
0.00148 U 0.00029 J 0.000368 J 0.000405 J 0.000387 J 0.0006 J 0.000584 J
0.000582 J 0.000616 J 0.000845 J 0.00127 J 0.000822 J 0.0016 0.00139 J
0.00148 U 0.0008 J 0.001 J 0.000782 J 0.000991 J 0.0018 0.00207 
0.00148 U 0.00147 U 0.00147 U 0.000644 J 0.000689 J 0.000682 J 0.000876 J
0.00148 U 0.00147 U 0.00147 U 0.00149 U 0.0015 U 0.00149 U 0.00149 U
0.000279 J 0.000292 J 0.00031 J 0.000542 J 0.000543 J 0.000578 J 0.000671 J
0.000401 J 0.000563 J 0.000627 J 0.00108 J 0.000721 J 0.000953 J 0.00106 J
0.00238 J 0.00403 0.00461 0.00606 0.00369 0.00735 0.00433 
0.00148 U 0.00147 U 0.000465 J 0.000898 J 0.000637 J 0.000796 J 0.00102 J
0.00148 U 0.00147 U 0.00147 U 0.00149 U 0.0015 U 0.00149 U 0.00149 U
0.000329 J 0.00147 U 0.00147 U 0.000729 J 0.000606 J 0.000522 J 0.000612 J
0.00148 U 0.00147 U 0.00147 U 0.00149 U 0.0015 U 0.00133 J 0.00149 U
0.00197 J 0.00262 0.00312 0.0054 0.00266 0.00515 0.0041 
0.000858 J 0.000752 J 0.000683 J 0.0018 0.00107 J 0.00111 J 0.00143 J
0.00148 U 0.00147 U 0.00147 U 0.00149 U 0.0015 U 0.00149 U 0.00149 U
0.00148 U 0.00147 U 0.00147 U 0.00149 U 0.0015 U 0.00149 U 0.00149 U
0.00131 J 0.00136 J 0.00165 J 0.00379 0.00266 0.00358 0.00293 
0.00148 U 0.00147 U 0.00147 U 0.00149 U 0.0015 U 0.00149 U 0.000434 J

5.25E-06 4.32E-06 4.29E-06 2.42E-05 9.65E-06 1.26E-05 8.86E-06 
1.2E-05 9.92E-06 9.82E-06 1.83E-05 J 1.53E-05 J 1.6E-05 J 9.69E-06 J
3.2E-06 3.51E-06 4.6E-07 2.3E-06 2.26E-06 8.5E-07 9.43E-07 
2.9E-06 3.11E-06 4.07E-07 2.15E-06 2.04E-06 7.68E-07 8.52E-07 
9.08E-05 0.000108 6.93E-05 0.000198 0.00012 7.86E-05 5.85E-05 
5.65E-05 7.96E-05 5.04E-05 0.000123 5.34E-05 4.73E-05 2.33E-05 
6.16E-06 1.24E-05 7.54E-06 1E-05 1.04E-05 9.6E-06 3.01E-06 
0.00144 0.00152 0.000965 0.00593 J 0.00143 0.00113 0.000864 
2.72E-06 U 2.86E-06 U 3.75E-07 U 1.97E-06 U 2.44E-06 6.63E-07 U 7.36E-07 U
0.000261 0.000308 0.0002 0.00113 0.000289 0.000211 0.000162 
0.000109 0.000113 7.45E-05 0.000593 0.000143 0.000103 8.48E-05 
2.89E-06 3.12E-06 4.08E-07 2.13E-06 1.99E-06 7.48E-07 8.3E-07 
7.03E-06 U 7.12E-06 U 1.07E-05 U 3.77E-05 J 1.24E-05 UJ 1.58E-05 UJ 1.35E-05 UJ
0.00449 J 0.00495 J 0.00299 0.0168 J 0.00444 J 0.00346 0.00269 
2.37E-06 U 2.55E-06 U 2.95E-06 1.66E-05 4.87E-06 3.82E-06 2.33E-06 
2.53E-06 U 8.27E-06 3.71E-06 2.36E-05 8.33E-06 6.17E-06 6.02E-06 
2.9E-06 3.11E-06 4.07E-07 2.15E-06 2.04E-06 7.68E-07 8.52E-07 
9.03E-05 0.0001 6.22E-05 0.000374 9.49E-05 7.35E-05 5.49E-05 
6.18E-05 7.44E-05 4.14E-05 0.000305 0.000101 6.61E-05 4.04E-05 
2.83E-06 2.99E-06 3.91E-07 2.06E-06 1.89E-06 7.12E-07 7.9E-07 
0.000143 0.000176 0.000108 0.000498 0.000163 0.000139 7.74E-05 
0.00355 0.00389 0.00241 0.0159 J 0.00373 0.00288 0.00215 
2.89E-06 3.12E-06 4.08E-07 2.13E-06 1.99E-06 7.48E-07 8.3E-07 
2.7E-06 EMPC-J 3.14E-06 2E-06 2.87E-05 J 7.98E-06 J 1.06E-05 J 7.35E-06 J
1.36E-05 1.86E-05 1.09E-05 6.14E-05 1.59E-05 1.18E-05 8.4E-06 
2.38E-06 U 5.02E-06 2.91E-06 8.91E-06 2.94E-06 2.44E-06 1.15E-06 
3.24E-05 3.66E-05 2.21E-05 0.000139 4.5E-05 3.32E-05 2.61E-05 
7.34E-05 8.43E-05 4.95E-05 0.00039 7.33E-05 6.29E-05 4.89E-05 
2.68E-06 2.87E-06 3.76E-07 1.96E-06 1.78E-06 6.71E-07 7.45E-07 
2.89E-06 3.12E-06 4.08E-07 2.13E-06 1.99E-06 7.48E-07 8.3E-07 
7.45E-06 J 9.8E-06 J 6.11E-06 J 4.85E-05 9.9E-06 J 8.4E-06 J 7.46E-06 J
2.96E-06 U 2.98E-06 U 3.81E-07 U 1.98E-06 U 1.8E-06 U 7.05E-07 U 7.35E-07 U
0.000674 0.000763 0.000468 0.00246 0.000643 0.000481 0.00038 
0.00445 0.00519 0.00313 0.0204 J 0.00486 0.00364 0.00349 
4.61E-07 3.1E-07 2.31E-07 1.67E-06 1.48E-06 1.36E-06 1.06E-06 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-130 52663-66-8 mg/kg
E1668C PCB-131 61798-70-7 mg/kg
E1668C PCB-132 38380-05-1 mg/kg
E1668C PCB-133 35694-04-3 mg/kg
E1668C PCB-134 52704-70-8 mg/kg
E1668C PCB-135 52744-13-5 mg/kg
E1668C PCB-136 38411-22-2 mg/kg
E1668C PCB-137 35694-06-5 mg/kg
E1668C PCB-138 35065-28-2 mg/kg
E1668C PCB-139 56030-56-9 mg/kg
E1668C PCB-14 34883-41-5 mg/kg
E1668C PCB-140 59291-64-4 mg/kg
E1668C PCB-141 52712-04-6 mg/kg
E1668C PCB-142 41411-61-4 mg/kg
E1668C PCB-143 68194-15-0 mg/kg
E1668C PCB-144 68194-14-9 mg/kg
E1668C PCB-145 74472-40-5 mg/kg
E1668C PCB-146 51908-16-8 mg/kg
E1668C PCB-147 68194-13-8 mg/kg
E1668C PCB-148 74472-41-6 mg/kg
E1668C PCB-149 38380-04-0 mg/kg
E1668C PCB-15 2050-68-2 mg/kg
E1668C PCB-150 68194-08-1 mg/kg
E1668C PCB-151 52663-63-5 mg/kg
E1668C PCB-152 68194-09-2 mg/kg
E1668C PCB-153 35065-27-1 mg/kg
E1668C PCB-154 60145-22-4 mg/kg
E1668C PCB-155 33979-03-2 mg/kg
E1668C PCB-156 38380-08-4 mg/kg
E1668C PCB-157 69782-90-7 mg/kg
E1668C PCB-158 74472-42-7 mg/kg
E1668C PCB-159 39635-35-3 mg/kg
E1668C PCB-16 38444-78-9 mg/kg
E1668C PCB-160 41411-62-5 mg/kg
E1668C PCB-161 74472-43-8 mg/kg
E1668C PCB-162 39635-34-2 mg/kg
E1668C PCB-163 74472-44-9 mg/kg
E1668C PCB-164 74472-45-0 mg/kg
E1668C PCB-165 74472-46-1 mg/kg
E1668C PCB-166 41411-63-6 mg/kg
E1668C PCB-167 52663-72-6 mg/kg
E1668C PCB-168 59291-65-5 mg/kg
E1668C PCB-169 32774-16-6 mg/kg
E1668C PCB-17 37680-66-3 mg/kg
E1668C PCB-170 35065-30-6 mg/kg
E1668C PCB-171 52663-71-5 mg/kg
E1668C PCB-172 52663-74-8 mg/kg
E1668C PCB-173 68194-16-1 mg/kg
E1668C PCB-174 38411-25-5 mg/kg
E1668C PCB-175 40186-70-7 mg/kg
E1668C PCB-176 52663-65-7 mg/kg
E1668C PCB-177 52663-70-4 mg/kg
E1668C PCB-178 52663-67-9 mg/kg
E1668C PCB-179 52663-64-6 mg/kg
E1668C PCB-18 37680-65-2 mg/kg

SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet
Northern pike-Fillet 

(with skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
MSMD-FT MSMD-FT MSMD-FT EL-FT MA-FT MA-FT MA-FT

UPR09 UPR09 UPR09 UPRX UPR09 UPR09 UPR09
UPR09-MDFT-COMP01 UPR09-MDFT-COMP02 UPR09-MDFT-COMP03 UPRX-ELFT-COMP01 UPR09-MAFT-COMP01 UPR09-MAFT-COMP02 UPR09-MAFT-COMP03

10/17/2012 10/17/2012 10/17/2012 10/9/2012 10/10/2012 10/9/2012 10/9/2012
N N N N N N N

0.000246 0.000289 0.000175 0.000939 0.000219 0.000172 0.000133 
4.6E-05 4.77E-05 2.82E-05 0.000132 4.26E-05 3.22E-05 2.86E-05 
0.00107 0.00109 0.000641 0.00344 0.000927 0.00074 0.000649 
6.53E-05 8.71E-05 5.35E-05 0.000325 7.94E-05 5.7E-05 4.88E-05 
0.00018 0.000206 0.000122 0.000516 0.000159 0.000118 0.000103 
0.00107 0.00117 0.000696 0.00379 0.00124 0.000919 0.00105 
0.000352 0.000363 0.000208 0.000967 0.000395 0.000302 0.000316 
0.000183 0.000185 0.000121 0.000802 0.000184 0.000137 0.000105 
7.64E-07 5.62E-07 2.39E-07 1.11E-06 5.35E-07 3.51E-07 3.99E-07 
7.61E-05 8.7E-05 5.37E-05 0.000291 7.94E-05 5.97E-05 4.57E-05 
3.94E-07 U 2.64E-07 U 1.96E-07 U 1.45E-06 U 1.3E-06 U 1.19E-06 U 9.33E-07 U
7.52E-07 5.42E-07 2.3E-07 1.14E-06 5.54E-07 3.63E-07 4.12E-07 
0.000651 0.000724 0.000429 0.00285 0.0007 0.000541 0.000632 
8.58E-07 U 6.1E-07 U 2.59E-07 U 3.07E-06 1.29E-06 4.11E-07 U 4.67E-07 U
6.21E-06 5.44E-07 U 2.31E-07 U 1.24E-06 U 5.72E-06 6.07E-06 4.48E-06 
0.00016 0.000176 0.000104 0.000601 0.000169 0.000132 0.00015 
5.09E-07 U 7.67E-07 EMPC-J 8.79E-07 J 2.89E-06 1.28E-06 8.97E-07 J 8.51E-07 J
0.000612 0.000787 0.000472 0.00308 0.000764 0.000552 0.000545 
0.0028 0.00311 0.00182 0.0104 J 0.00296 0.0022 0.00245 
1.01E-05 1.55E-05 8.92E-06 2.57E-05 9.87E-06 7.77E-06 4.73E-06 
7.55E-07 5.43E-07 2.31E-07 1.16E-06 5.68E-07 3.72E-07 4.23E-07 
2.6E-05 2.21E-05 1.6E-05 7.09E-05 J 2.84E-05 J 3.5E-05 J 2.94E-05 J
8.76E-06 1.25E-05 6.84E-06 2.14E-05 7.83E-06 6.68E-06 3.63E-06 
7.71E-07 5.51E-07 2.34E-07 1.18E-06 5.8E-07 3.8E-07 4.32E-07 
4.94E-06 6.9E-06 4.22E-06 1.24E-05 6.2E-06 4.53E-06 2.21E-06 
0.00314 J 0.00392 J 0.00238 J 0.0177 J 0.00391 0.00292 0.00304 
5.65E-05 7.72E-05 4.56E-05 0.000172 5.9E-05 4.72E-05 3.08E-05 
4.43E-06 7.43E-06 4.42E-06 3.12E-05 7.23E-06 4.94E-06 4.54E-06 
0.000429 0.000489 0.000303 0.0023 0.000465 0.000347 0.000335 
1.62E-06 1.61E-06 7.61E-07 3.21E-06 1.13E-06 7.62E-07 8.34E-07 
0.000408 0.000471 0.000282 0.00192 0.000459 0.000348 0.000325 
2.73E-05 3.9E-05 1.99E-05 2.35E-06 U 8.15E-07 U 5.4E-07 U 6.07E-07 U
0.000553 0.000506 0.000345 0.00064 0.000611 0.000543 0.000276 
6.69E-07 U 4.69E-07 U 1.99E-07 U 9.97E-07 U 4.76E-07 U 3.12E-07 U 3.55E-07 U
5.94E-07 U 4.2E-07 U 1.78E-07 U 9.16E-07 U 4.42E-07 U 2.9E-07 U 3.29E-07 U
1.26E-05 1.64E-05 9.14E-06 7.73E-05 1.58E-05 1.21E-05 1.07E-05 
7.64E-07 5.62E-07 2.39E-07 1.11E-06 5.35E-07 3.51E-07 3.99E-07 
0.00022 0.000267 0.000152 0.00122 0.000278 0.000192 0.00023 
3.38E-06 5.16E-06 3.02E-06 1.25E-05 3.62E-06 3.24E-06 2.38E-06 
1.23E-06 1.29E-06 6.03E-07 2.67E-06 9.32E-07 6.17E-07 6.94E-07 
0.000144 0.000181 J 0.000109 J 0.000931 0.000162 0.000119 0.000117 
5.88E-07 4.35E-07 1.85E-07 9.13E-07 4.53E-07 2.97E-07 3.37E-07 
1.44E-06 U 1.48E-05 U 8.03E-07 U 3.35E-06 U 1.08E-06 U 7.16E-07 U 8.02E-07 U
0.000828 0.00078 0.000572 0.00109 0.000816 0.000759 0.000378 
0.000603 J 0.000791 J 0.000469 0.00374 0.000721 0.000553 0.000797 
0.000206 J 0.000282 J 0.000165 0.00112 0.000235 J 0.00018 0.000257 
0.000105 J 0.000163 J 9.66E-05 0.000801 0.000138 J 0.000108 0.000158 
1.16E-06 J 1.12E-06 J 6.27E-07 2.93E-06 1.04E-06 9.29E-07 9.27E-07 
0.000568 J 0.000733 J 0.000419 0.00282 0.000529 J 0.000405 0.000611 
2.78E-05 J 4.24E-05 J 2.45E-05 0.000168 3.38E-05 J 2.6E-05 3.83E-05 
6.72E-05 8.98E-05 4.91E-05 0.000346 6.08E-05 4.5E-05 6.33E-05 
0.000396 J 0.000562 J 0.000326 0.00219 0.000289 J 0.000235 0.000268 
0.000165 0.00025 0.000144 0.00112 0.000211 0.000152 0.00019 
0.000233 0.000305 0.000169 0.00103 0.000254 0.000191 0.00026 
0.00145 0.00127 0.000928 0.00167 0.00141 0.00129 0.000637 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-180 35065-29-3 mg/kg
E1668C PCB-181 74472-47-2 mg/kg
E1668C PCB-182 60145-23-5 mg/kg
E1668C PCB-183 52663-69-1 mg/kg
E1668C PCB-184 74472-48-3 mg/kg
E1668C PCB-185 52712-05-7 mg/kg
E1668C PCB-186 74472-49-4 mg/kg
E1668C PCB-187 52663-68-0 mg/kg
E1668C PCB-188 74487-85-7 mg/kg
E1668C PCB-189 39635-31-9 mg/kg
E1668C PCB-19 38444-73-4 mg/kg
E1668C PCB-190 41411-64-7 mg/kg
E1668C PCB-191 74472-50-7 mg/kg
E1668C PCB-192 74472-51-8 mg/kg
E1668C PCB-193 69782-91-8 mg/kg
E1668C PCB-194 35694-08-7 mg/kg
E1668C PCB-195 52663-78-2 mg/kg
E1668C PCB-196 42740-50-1 mg/kg
E1668C PCB-197 33091-17-7 mg/kg
E1668C PCB-198 68194-17-2 mg/kg
E1668C PCB-199 52663-75-9 mg/kg
E1668C PCB-2 2051-61-8 mg/kg
E1668C PCB-20 38444-84-7 mg/kg
E1668C PCB-200 52663-73-7 mg/kg
E1668C PCB-201 40186-71-8 mg/kg
E1668C PCB-202 2136-99-4 mg/kg
E1668C PCB-203 52663-76-0 mg/kg
E1668C PCB-204 74472-52-9 mg/kg
E1668C PCB-205 74472-53-0 mg/kg
E1668C PCB-206 40186-72-9 mg/kg
E1668C PCB-207 52663-79-3 mg/kg
E1668C PCB-208 52663-77-1 mg/kg
E1668C PCB-21 55702-46-0 mg/kg
E1668C PCB-22 38444-85-8 mg/kg
E1668C PCB-23 55720-44-0 mg/kg
E1668C PCB-24 55702-45-9 mg/kg
E1668C PCB-25 55712-37-3 mg/kg
E1668C PCB-26 38444-81-4 mg/kg
E1668C PCB-27 38444-76-7 mg/kg
E1668C PCB-28 7012-37-5 mg/kg
E1668C PCB-29 15862-07-4 mg/kg
E1668C PCB-3 2051-62-9 mg/kg
E1668C PCB-30 35693-92-6 mg/kg
E1668C PCB-31 16606-02-3 mg/kg
E1668C PCB-32 38444-77-8 mg/kg
E1668C PCB-33 38444-86-9 mg/kg
E1668C PCB-34 37680-68-5 mg/kg
E1668C PCB-35 37680-69-6 mg/kg
E1668C PCB-36 38444-87-0 mg/kg
E1668C PCB-37 38444-90-5 mg/kg
E1668C PCB-38 53555-66-1 mg/kg
E1668C PCB-39 38444-88-1 mg/kg
E1668C PCB-4 13029-08-8 mg/kg
E1668C PCB-40 38444-93-8 mg/kg
E1668C PCB-41 52663-59-9 mg/kg

SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet
Northern pike-Fillet 

(with skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
MSMD-FT MSMD-FT MSMD-FT EL-FT MA-FT MA-FT MA-FT

UPR09 UPR09 UPR09 UPRX UPR09 UPR09 UPR09
UPR09-MDFT-COMP01 UPR09-MDFT-COMP02 UPR09-MDFT-COMP03 UPRX-ELFT-COMP01 UPR09-MAFT-COMP01 UPR09-MAFT-COMP02 UPR09-MAFT-COMP03

10/17/2012 10/17/2012 10/17/2012 10/9/2012 10/10/2012 10/9/2012 10/9/2012
N N N N N N N

0.00137 J 0.00211 J 0.00121 0.0102 J 0.00174 J 0.00134 0.00202 
6.72E-06 J 9.53E-06 J 5.84E-06 3.9E-05 7.93E-06 J 6.13E-06 6.49E-06 
4.42E-06 J 7.74E-06 J 4.03E-06 EMPC-J 2.54E-05 6.64E-06 J 4.57E-06 4.72E-06 
0.000358 J 0.000545 J 0.000348 0.00262 0.000512 J 0.000368 0.000541 
4.17E-06 5.82E-06 3.18E-06 3.47E-05 7.9E-06 4.4E-06 5.49E-06 
9.53E-05 J 0.000147 J 4.86E-05 0.000287 7.41E-05 J 8.5E-05 9.2E-05 
4.08E-07 U 3.6E-07 U 1.75E-07 U 1.35E-06 U 5.83E-07 U 3.69E-07 U 4.13E-07 U
0.00106 J 0.0016 J 0.000945 0.00788 J 0.00164 J 0.00113 0.00157 
2.68E-06 4.39E-06 2.56E-06 1.03E-05 2.92E-06 2.22E-06 1.74E-06 
1.91E-05 2.62E-05 J 1.61E-05 0.000178 2.8E-05 J 2.14E-05 J 3.22E-05 J
0.000198 0.000162 0.000131 0.000249 0.000205 0.000183 0.000105 
0.000127 J 0.000169 J 9.93E-05 0.000915 0.000166 0.000122 0.000173 
2.39E-05 J 3.49E-05 J 1.9E-05 0.000171 2.83E-05 J 2.15E-05 3.27E-05 
8.73E-07 U 8.5E-07 U 4.77E-07 U 2.23E-06 U 7.87E-07 U 7.04E-07 U 7.02E-07 U
9.18E-07 J 9.02E-07 J 5.06E-07 2.35E-06 8.5E-07 7.59E-07 7.58E-07 
0.000213 0.000392 0.000219 0.00195 0.000342 0.000239 0.000401 
0.00013 0.000264 0.000197 0.000928 0.000213 0.000136 0.000198 
0.000123 0.000216 0.000104 0.000869 0.000176 0.00013 0.000197 
7.87E-06 1.38E-05 7.35E-06 5.57E-05 1.36E-05 9.98E-06 1.45E-05 
0.000402 0.000719 0.000386 0.00283 0.00053 0.000383 0.000456 
6.55E-07 6.62E-07 3.7E-07 1.52E-06 4.81E-07 4.93E-07 4.91E-07 
8.33E-07 J 8.66E-07 J 5.61E-07 J 1.33E-05 3.37E-06 4.73E-06 EMPC-J 3.21E-06 
0.0027 0.00285 0.00168 0.0062 0.00292 0.00256 0.00149 
2.9E-05 4.31E-05 2.4E-05 0.000143 1.74E-05 1.36E-05 1.34E-05 
3.96E-05 6.77E-05 3.94E-05 0.000264 5.37E-05 3.8E-05 4.86E-05 
9.82E-05 J 0.0002 J 0.000117 J 0.000611 0.000151 0.000113 0.0001 
0.000225 0.000395 0.000201 0.00168 0.000324 0.000241 0.000301 
4.43E-07 U 6.32E-07 J 4.01E-07 EMPC-J 2.55E-06 3.72E-07 U 6.53E-07 J 3.79E-07 U
1.18E-05 2.06E-05 1.26E-05 0.000112 1.83E-05 1.35E-05 2.09E-05 
0.000162 J 0.000383 J 0.000232 J 0.00108 J 0.00031 J 0.000226 J 0.000155 J
1.62E-05 3.33E-05 J 1.95E-05 0.000106 3.44E-05 2.58E-05 2.03E-05 
7.22E-05 0.000173 J 0.000106 0.000395 0.000101 8.38E-05 4.32E-05 
0.000501 0.000516 0.000299 0.0011 0.000654 0.000549 0.000378 
0.000771 0.000774 0.000507 0.00127 0.00077 0.000681 0.000386 
1.12E-06 U 1.26E-06 U 8.21E-07 U 4.61E-06 2.18E-06 1.93E-06 1.1E-06 U
2.82E-05 2.39E-05 1.8E-05 4.26E-05 3.17E-05 3.14E-05 1.8E-05 
0.000212 0.000219 0.000135 0.000495 0.000254 0.000244 0.000142 
0.000413 0.00044 0.00025 0.000931 0.000491 0.000462 0.000269 
0.000123 0.000128 8.8E-05 0.000193 0.000165 0.000152 8.53E-05 
1.16E-06 1.26E-06 8.23E-07 1.95E-06 1.3E-06 1.17E-06 1.11E-06 
1.13E-06 1.25E-06 8.19E-07 1.91E-06 1.29E-06 1.15E-06 1.1E-06 
1.2E-06 1.39E-06 1.16E-06 1.77E-05 5.2E-06 8.03E-06 5.15E-06 
3.69E-07 2.97E-07 1.83E-07 9.89E-07 7.65E-07 6.54E-07 6.17E-07 
0.00137 0.00136 0.000843 0.00356 0.00159 0.00153 0.000963 
0.000608 0.000666 0.000443 0.000943 0.000667 0.00063 0.000345 
1.13E-06 1.22E-06 8E-07 1.89E-06 1.28E-06 1.15E-06 1.1E-06 
1E-05 1.2E-05 5.97E-06 2.82E-05 1.58E-05 1.47E-05 6.94E-06 
1.29E-06 U 1.4E-06 U 9.17E-07 U 1.3E-05 3.78E-06 4.3E-06 2.79E-06 
1.13E-06 U 1.26E-06 U 8.2E-07 U 1.89E-06 U 1.26E-06 U 1.13E-06 U 1.08E-06 U
8.5E-05 7.61E-05 5.46E-05 0.000201 8.04E-05 0.000105 0.000117 
5.85E-06 7.09E-06 4.02E-06 3.13E-06 1.37E-06 U 1.23E-06 U 1.17E-06 U
1.28E-05 1.27E-05 7.25E-06 1.71E-05 1.21E-06 U 1.08E-06 U 1.03E-06 U
0.000177 0.000137 0.000139 0.000334 0.000201 J 0.000203 J 0.000133 J
0.00138 0.00161 0.000897 0.00247 0.0016 0.00133 0.000814 
0.000166 0.000153 0.000107 0.000271 0.00025 0.000153 0.000147 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-42 36559-22-5 mg/kg
E1668C PCB-43 70362-46-8 mg/kg
E1668C PCB-44 41464-39-5 mg/kg
E1668C PCB-45 70362-45-7 mg/kg
E1668C PCB-46 41464-47-5 mg/kg
E1668C PCB-47 2437-79-8 mg/kg
E1668C PCB-48 70362-47-9 mg/kg
E1668C PCB-49 41464-40-8 mg/kg
E1668C PCB-5 16605-91-7 mg/kg
E1668C PCB-50 62796-65-0 mg/kg
E1668C PCB-51 68194-04-7 mg/kg
E1668C PCB-52 35693-99-3 mg/kg
E1668C PCB-53 41464-41-9 mg/kg
E1668C PCB-54 15968-05-5 mg/kg
E1668C PCB-55 74338-24-2 mg/kg
E1668C PCB-56 41464-43-1 mg/kg
E1668C PCB-57 70424-67-8 mg/kg
E1668C PCB-58 41464-49-7 mg/kg
E1668C PCB-59 74472-33-6 mg/kg
E1668C PCB-6 25569-80-6 mg/kg
E1668C PCB-60 33025-41-1 mg/kg
E1668C PCB-61 33284-53-6 mg/kg
E1668C PCB-62 54230-22-7 mg/kg
E1668C PCB-63 74472-34-7 mg/kg
E1668C PCB-64 52663-58-8 mg/kg
E1668C PCB-65 33284-54-7 mg/kg
E1668C PCB-66 32598-10-0 mg/kg
E1668C PCB-67 73575-53-8 mg/kg
E1668C PCB-68 73575-52-7 mg/kg
E1668C PCB-69 60233-24-1 mg/kg
E1668C PCB-7 33284-50-3 mg/kg
E1668C PCB-70 32598-11-1 mg/kg
E1668C PCB-71 41464-46-4 mg/kg
E1668C PCB-72 41464-42-0 mg/kg
E1668C PCB-73 74338-23-1 mg/kg
E1668C PCB-74 32690-93-0 mg/kg
E1668C PCB-75 32598-12-2 mg/kg
E1668C PCB-76 70362-48-0 mg/kg
E1668C PCB-77 32598-13-3 mg/kg
E1668C PCB-78 70362-49-1 mg/kg
E1668C PCB-79 41464-48-6 mg/kg
E1668C PCB-8 34883-43-7 mg/kg
E1668C PCB-80 33284-52-5 mg/kg
E1668C PCB-81 70362-50-4 mg/kg
E1668C PCB-82 52663-62-4 mg/kg
E1668C PCB-83 60145-20-2 mg/kg
E1668C PCB-84 52663-60-2 mg/kg
E1668C PCB-85 65510-45-4 mg/kg
E1668C PCB-86 55312-69-1 mg/kg
E1668C PCB-87 38380-02-8 mg/kg
E1668C PCB-88 55215-17-3 mg/kg
E1668C PCB-89 73575-57-2 mg/kg
E1668C PCB-9 34883-39-1 mg/kg
E1668C PCB-90 68194-07-0 mg/kg
E1668C PCB-91 68194-05-8 mg/kg

SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet
Northern pike-Fillet 

(with skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
MSMD-FT MSMD-FT MSMD-FT EL-FT MA-FT MA-FT MA-FT

UPR09 UPR09 UPR09 UPRX UPR09 UPR09 UPR09
UPR09-MDFT-COMP01 UPR09-MDFT-COMP02 UPR09-MDFT-COMP03 UPRX-ELFT-COMP01 UPR09-MAFT-COMP01 UPR09-MAFT-COMP02 UPR09-MAFT-COMP03

10/17/2012 10/17/2012 10/17/2012 10/9/2012 10/10/2012 10/9/2012 10/9/2012
N N N N N N N

0.00117 0.00118 0.000742 0.00245 0.00104 0.000869 0.000513 
0.000111 0.000118 7.07E-05 0.00023 0.000136 0.000103 6.56E-05 
0.00439 0.00512 0.00293 0.0102 0.0042 0.00349 0.00201 
0.000512 0.000409 0.000239 0.000661 0.000427 0.000407 0.000221 
0.000131 0.000151 7.79E-05 0.000195 0.00019 0.000158 8.13E-05 
5.46E-07 5.54E-07 1.64E-07 1E-06 4.79E-07 3.65E-07 3.54E-07 
0.00052 0.000497 0.000306 0.00101 0.000622 0.000442 0.000324 
0.00264 0.00297 0.00166 0.00741 0.00253 0.00212 0.00136 
2.47E-06 EMPC-J 2.25E-06 1.9E-06 6.65E-06 J 3.15E-06 J 3.16E-06 J 1.89E-06 J
0.000306 0.000371 0.000196 0.000737 0.000539 0.000432 0.000249 
0.000224 0.000447 0.000246 0.000511 0.000431 0.000357 0.000146 
0.00455 J 0.00457 J 0.00295 J 0.00781 J 0.00451 J 0.00369 0.00235 
5.51E-07 5.62E-07 1.67E-07 9.96E-07 4.97E-07 3.78E-07 3.66E-07 
2.47E-05 3.4E-05 2.27E-05 2.12E-05 2.79E-05 2.42E-05 8.37E-06 
1.83E-05 2.41E-05 1.35E-05 9.59E-05 3.45E-05 2.63E-05 2.53E-05 
0.000786 0.000913 0.000574 0.00214 0.000981 0.000853 0.000552 
1.89E-05 2.47E-05 1.51E-05 7.27E-05 2.42E-05 1.9E-05 1.26E-05 
9.21E-06 1.24E-06 U 9.22E-06 4.07E-05 1.37E-05 1.1E-05 6.98E-06 
0.000418 0.000454 0.000282 0.000975 0.000398 0.000338 0.0002 
8.26E-05 6.45E-05 5.82E-05 0.000186 8.83E-05 7.92E-05 4.25E-05 J
0.000441 0.000524 0.000332 0.00184 0.000567 0.000416 0.000343 
0.00337 0.00384 0.00255 0.0145 0.00444 0.00364 0.00247 
4.23E-07 4.34E-07 1.29E-07 7.91E-07 3.77E-07 2.87E-07 2.78E-07 
0.000144 0.000184 0.000117 0.000527 0.000165 0.00013 8.42E-05 
0.00167 0.00172 0.00106 0.00462 J 0.00158 0.0013 0.000868 
5.46E-07 5.54E-07 1.64E-07 1E-06 4.79E-07 3.65E-07 3.54E-07 
0.00291 0.00361 0.00222 0.0102 J 0.0031 0.00248 0.0016 
9.66E-05 0.000128 7.64E-05 0.000277 0.000126 0.000101 7.01E-05 
3.57E-05 5.55E-05 3.27E-05 0.000115 3.54E-05 3.22E-05 1.61E-05 
4.82E-07 4.9E-07 1.45E-07 8.75E-07 4.26E-07 3.24E-07 3.14E-07 
8.87E-06 6.99E-06 5.9E-06 2.06E-05 J 8.63E-06 J 8.83E-06 J 5.04E-06 J
1.51E-06 1.24E-06 5.45E-07 3.43E-06 1.26E-06 1.12E-06 1.27E-06 
5.86E-07 5.84E-07 1.73E-07 1.05E-06 4.97E-07 3.78E-07 3.66E-07 
3.36E-05 5.38E-05 2.51E-05 0.000149 4.36E-05 3.62E-05 2.38E-05 
1.33E-05 2.76E-05 1.17E-05 3.11E-05 1.89E-05 1.59E-05 7.81E-06 
1.51E-06 1.24E-06 5.45E-07 3.43E-06 1.26E-06 1.12E-06 1.27E-06 
4.23E-07 4.34E-07 1.29E-07 7.91E-07 3.77E-07 2.87E-07 2.78E-07 
1.51E-06 1.24E-06 5.45E-07 3.43E-06 1.26E-06 1.12E-06 1.27E-06 
0.000131 0.000137 9.51E-05 0.000348 0.00016 J 0.000161 J 0.000121 J
1.67E-06 U 1.37E-06 U 6.03E-07 U 3.73E-06 U 1.33E-06 U 1.18E-06 U 1.35E-06 U
3.76E-05 4.16E-05 2.43E-05 7.44E-05 2.08E-05 1.81E-05 1.45E-05 
0.000227 0.000192 0.00017 0.000443 0.000228 0.000216 0.00012 
1.38E-06 U 1.13E-06 U 4.96E-07 U 3.09E-06 U 1.13E-06 U 9.98E-07 U 1.14E-06 U
8.12E-06 1.07E-05 4.24E-06 3.47E-05 J 9.18E-06 7.89E-06 6.64E-06 
0.000444 0.000511 0.000297 0.00106 0.000404 0.000327 0.000212 
0.000169 0.000178 9.99E-05 0.000496 0.000214 0.00015 0.000111 
0.000783 0.000825 0.000505 0.00162 0.000817 0.00062 0.000389 
0.000698 0.000754 0.000463 0.00264 0.000691 0.000503 0.000379 
0.00251 0.0027 0.00163 0.00841 0.00249 0.00197 0.00142 
2.89E-06 3.12E-06 4.08E-07 2.13E-06 1.99E-06 7.48E-07 8.3E-07 
3.84E-06 U 3.6E-06 U 2.99E-05 2.17E-06 U 2.65E-06 U 9.97E-07 U 1.11E-06 U
2.59E-05 3.23E-05 1.93E-05 4.79E-05 4.16E-05 2.82E-05 1.79E-05 
1.95E-05 1.52E-05 1.35E-05 4.11E-05 J 2.05E-05 J 1.91E-05 J 1.18E-05 J
0.00402 0.00433 0.00273 0.0141 J 0.00409 0.00318 0.00255 
0.000524 0.000653 0.00039 0.00192 0.000508 0.000399 0.000261 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-92 52663-61-3 mg/kg
E1668C PCB-93 73575-56-1 mg/kg
E1668C PCB-94 73575-55-0 mg/kg
E1668C PCB-95 38379-99-6 mg/kg
E1668C PCB-96 73575-54-9 mg/kg
E1668C PCB-97 41464-51-1 mg/kg
E1668C PCB-98 60233-25-2 mg/kg
E1668C PCB-99 38380-01-7 mg/kg
E1668C Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668C PCB, TOTAL (a) PCB mg/kg
E1668C PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668C PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668C Monochlorobiphenyl 27323-18-8 mg/kg
E1668C Dichlorobiphenyl 25512-42-9 mg/kg
E1668C Trichlorobiphenyl 25323-68-6 mg/kg
E1668C Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668C Pentachlorobiphenyl 25429-29-2 mg/kg
E1668C Hexachlorobiphenyl 26601-64-9 mg/kg
E1668C Heptachlorobiphenyl 28655-71-2 mg/kg
E1668C Octachlorobiphenyl 55722-26-4 mg/kg
E1668C Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082A Aroclor-1016 12674-11-2 mg/kg
SW8082A Aroclor-1221 11104-28-2 mg/kg
SW8082A Aroclor-1232 11141-16-5 mg/kg
SW8082A Aroclor-1242 53469-21-9 mg/kg
SW8082A Aroclor-1248 12672-29-6 mg/kg
SW8082A Aroclor-1254 11097-69-1 mg/kg
SW8082A Aroclor-1260 11096-82-5 mg/kg
SW8082A Aroclor-1262 37324-23-5 mg/kg
SW8082A Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg

SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet
Northern pike-Fillet 

(with skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
MSMD-FT MSMD-FT MSMD-FT EL-FT MA-FT MA-FT MA-FT

UPR09 UPR09 UPR09 UPRX UPR09 UPR09 UPR09
UPR09-MDFT-COMP01 UPR09-MDFT-COMP02 UPR09-MDFT-COMP03 UPRX-ELFT-COMP01 UPR09-MAFT-COMP01 UPR09-MAFT-COMP02 UPR09-MAFT-COMP03

10/17/2012 10/17/2012 10/17/2012 10/9/2012 10/10/2012 10/9/2012 10/9/2012
N N N N N N N

0.000745 0.000827 0.000518 0.00211 0.000785 0.000597 0.000429 
0.000135 0.000231 0.000137 0.000277 0.000115 0.000115 4.31E-05 
2.04E-05 2.97E-05 1.73E-05 3.87E-05 3.77E-05 2.47E-05 1.34E-05 
0.00247 0.00254 0.00163 0.00529 J 0.00268 0.00199 0.00153 
2.63E-05 3.2E-05 2.06E-05 4.35E-05 3.6E-05 2.75E-05 1.44E-05 
2.89E-06 3.12E-06 4.08E-07 2.13E-06 1.99E-06 7.48E-07 8.3E-07 
3.81E-06 U 3.85E-06 U 4.44E-06 2.05E-05 1.36E-05 8.36E-06 4.03E-06 
0.00204 0.00254 0.00159 0.00844 J 0.00225 0.00174 0.00125 
8.27E-05 0.000226 0.000142 J 0.000451 0.000207 0.000148 6.74E-05 
0.0859 0.0981 0.06 0.302 0.0934 0.0744 0.059 
0.08 0.0917 0.056 0.275 0.0873 0.0696 0.0553 
9.33E-07 1.19E-06 7.39E-07 5.68E-06 1.19E-06 9.97E-07 8.68E-07 

7.28E-06 6.58E-06 6.01E-06 5.51E-05 1.82E-05 2.53E-05 EMPC-J 1.72E-05 
0.000566 EMPC-J 0.00046 0.000427 0.00119 J 0.000614 J 0.000607 J 0.000374 J
0.00986 0.0098 0.00631 0.0187 0.0107 0.00974 0.0056 
0.0263 J 0.0294 J 0.0179 J 0.07 J 0.0282 J 0.0232 J 0.0147 J
0.025 J 0.0277 J 0.0172 J 0.0891 J 0.0259 J 0.02 J 0.0149 J
0.0171 J 0.0198 EMPC-J 0.0119 J 0.0754 J 0.0188 0.0141 0.0142 
0.00544 J 0.00788 J 0.00456 EMPC-J 0.0356 J 0.00669 J 0.005 J 0.00712 J
0.00128 J 0.00233 J 0.00131 EMPC-J 0.00944 0.00184 0.00132 0.00175 
0.00025 J 0.000589 J 0.000358 J 0.00158 J 0.000446 J 0.000336 J 0.000218 J

0.00786 U 0.008 U 0.00795 U 0.00797 U 0.00797 U 0.00798 U 0.00797 U
0.00786 U 0.008 U 0.00795 U 0.00797 U 0.00797 U 0.00798 U 0.00797 U
0.00786 U 0.008 U 0.00795 U 0.00797 UJ 0.00797 UJ 0.00798 UJ 0.00797 UJ
0.00786 U 0.008 U 0.00795 U 0.00797 U 0.00797 U 0.00798 U 0.00797 U
0.0672 J 0.0785 J 0.0519 J 0.0739 0.0242 0.0366 0.0322 
0.0869 0.099 0.0602 0.163 0.0383 0.0535 0.0626 
0.0448 0.0562 0.0332 0.0943 J 0.0204 J 0.0244 J 0.0401 J
0.00786 U 0.008 U 0.00795 U 0.00797 U 0.00797 U 0.00798 U 0.00797 U
0.00786 U 0.008 U 0.00795 U 0.00797 U 0.00797 U 0.00798 U 0.00797 U

8.55E-08 U 1.52E-07 U 1.1E-07 J 1.57E-07 U 1.21E-07 U 8.8E-08 J 6.44E-08 U
4.83E-08 U 8.35E-08 U 3.94E-08 U 1.12E-07 J 5.46E-08 U 3.17E-08 U 3.23E-08 U
8.01E-08 U 1.16E-07 U 5.74E-08 U 1.46E-07 U 8.25E-08 U 5.09E-08 U 5.09E-08 U
7.37E-08 U 1.47E-07 U 5.43E-08 U 1.33E-07 U 8.16E-08 U 4.3E-08 U 5.37E-08 U
5.1E-08 U 9.94E-08 U 4.4E-08 U 1.42E-07 U 8.88E-08 U 3.67E-08 U 3.95E-08 U
7.1E-08 U 1.32E-07 U 5.39E-08 U 1.59E-07 J 7.75E-08 UJ 4.36E-08 UJ 5.22E-08 UJ
4.59E-08 U 9.26E-08 U 3.94E-08 U 1.33E-07 U 7.54E-08 U 3.3E-08 U 3.54E-08 U
8.45E-08 U 1.6E-07 U 6.39E-08 U 1.48E-07 U 9.26E-08 U 7.21E-08 U 1.11E-07 U
8.16E-08 U 1.54E-07 U 6.15E-08 U 2.39E-07 U 1.44E-07 U 4.96E-08 U 5.98E-08 U
4.79E-08 U 8.58E-08 U 4.53E-08 U 1.22E-07 U 5.87E-08 U 3.56E-08 U 2.85E-08 U
7.2E-08 U 1.48E-07 U 5.81E-08 U 2.27E-07 EMPC-J 1.11E-07 U 5.55E-08 U 6.88E-08 J
5.64E-08 U 1.16E-07 U 4.5E-08 U 1.69E-07 U 1E-07 U 3.77E-08 U 4.31E-08 U
7.26E-08 EMPC-J 9.29E-08 U 4.63E-08 U 3.16E-07 J 1.91E-07 J 1.19E-07 J 9.64E-08 EMPC-J
7.4E-08 U 1.25E-07 U 7.09E-08 U 3.11E-07 J 8.32E-08 U 8.01E-08 EMPC-J 4.26E-08 EMPC-J
1.11E-07 J 1.27E-07 J 9.22E-08 J 1.74E-06 3.55E-07 EMPC-J 3.33E-07 J 3.41E-07 J
2.97E-07 EMPC-J 1.38E-07 U 3.66E-07 J 2.36E-07 U 2.15E-07 U 2.17E-07 EMPC-J 8.92E-08 U
1.89E-07 U 2.16E-07 U 1.29E-07 U 3.61E-07 U 2.55E-07 U 1.08E-07 U 1.27E-07 U
3.3E-08 1.27E-08 1.04E-08 8.24E-07 9.28E-08 1.5E-07 1.74E-07 
9.6E-08 EMPC-J 1.52E-07 U 2.29E-07 1.57E-07 U 1.21E-07 U 1.8E-07 1.07E-07 
6.27E-08 U 9.84E-08 U 4.77E-08 U 1.12E-07 6.71E-08 U 4.04E-08 U 4.06E-08 U
7.59E-08 U 1.45E-07 U 5.71E-08 U 1.59E-07 UJ 8.34E-08 UJ 7.21E-08 UJ 1.11E-07 UJ
5.75E-08 U 1.14E-07 U 4.67E-08 U 1.67E-07 U 9.96E-08 U 4.84E-08 EMPC-J 4.36E-08 U
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

(a) - Sum of detected congeners.
Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ- The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

SmallMouth Bass Fillet SmallMouth Bass Fillet SmallMouth Bass Fillet
Northern pike-Fillet 

(with skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
White perch-Fillet (with 

skin)
MSMD-FT MSMD-FT MSMD-FT EL-FT MA-FT MA-FT MA-FT

UPR09 UPR09 UPR09 UPRX UPR09 UPR09 UPR09
UPR09-MDFT-COMP01 UPR09-MDFT-COMP02 UPR09-MDFT-COMP03 UPRX-ELFT-COMP01 UPR09-MAFT-COMP01 UPR09-MAFT-COMP02 UPR09-MAFT-COMP03

10/17/2012 10/17/2012 10/17/2012 10/9/2012 10/10/2012 10/9/2012 10/9/2012
N N N N N N N

7.2E-08 U 1.48E-07 U 5.81E-08 U 2.27E-07 EMPC-J 1.11E-07 U 5.55E-08 U 6.88E-08 J
7.26E-08 EMPC-J 8.94E-08 U 4.58E-08 U 3.16E-07 1.91E-07 1.19E-07 9.64E-08 EMPC-J
1.27E-07 1.25E-07 U 9.48E-08 3.11E-07 U 8.32E-08 U 1.85E-07 U 1.23E-07 U
1.11E-07 3.64E-07 9.22E-08 1.89E-06 3.55E-07 EMPC-J 3.33E-07 3.41E-07 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M trans-Chlordane 5103-74-2 mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632 Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010C Calcium 7440-70-2 mg/kg
SW6010C Chromium 7440-47-3 mg/kg
SW6010C Iron 7439-89-6 mg/kg
SW6010C Magnesium 7439-95-4 mg/kg
SW6010C Potassium 7440-09-7 mg/kg
SW6010C Sodium 7440-23-5 mg/kg
SW6010C Titanium 7440-32-6 mg/kg
SW6010C Vanadium 7440-62-2 mg/kg
SW6010C Zinc 7440-66-6 mg/kg
SW6020A Aluminum 7429-90-5 mg/kg
SW6020A Antimony 7440-36-0 mg/kg
SW6020A Arsenic, Total 7440-38-2 mg/kg
SW6020A Barium 7440-39-3 mg/kg
SW6020A Beryllium 7440-41-7 mg/kg
SW6020A Cadmium 7440-43-9 mg/kg
SW6020A Cobalt 7440-48-4 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT WS-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR09 UPR09

UPR09-MAFT-COMP04 UPR09-MAFT-COMP05 UPR09-MAFT-COMP06 UPR09-MAFT-COMP07 UPR10-MAFT-COMP08 UPR09-WSFT-IND010 UPR09-WSFT-IND032
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012

N N N N N N N

0.0048 UJ 0.0049 UJ 0.0049 UJ 0.0062 UJ 0.005 UJ 0.005 UJ 0.0049 UJ
0.0048 U 0.0049 U 0.0049 U 0.0015 J 0.001 J 0.005 U 0.00094 J
0.0048 U 0.0049 U 0.0049 U 0.0062 U 0.005 U 0.005 U 0.0049 U
0.0048 UJ 0.00061 J 0.0049 UJ 0.0062 UJ 0.005 UJ 0.005 UJ 0.0013 J

0.0023 U 0.0022 0.0048 0.0145 0.0023 0.0021 0.0019 
0.00057 J 0.00064 J 0.000844 J 0.0039 J 0.00055 J 0.000542 J 0.00045 J
0.00038 UJ 0.000707 J 0.0009 J 0.0031 UJ 0.00062 UJ 0.00012 U 0.00019 U
0.0057 0.0069 0.0079 0.0399 0.0058 0.0068 U 0.0079 
0.0133 0.0257 0.0255 0.116 0.0188 0.0112 0.0149 
0.0019 0.0025 0.0021 0.0114 0.0034 0.00064 J 0.0014 U
4.03E-05 U 3.5E-05 U 4.37E-05 U 0.000171 J 3.9E-05 U 1.7E-05 U 5.7E-05 U
4E-05 U 4.4E-05 U 3.8E-05 U 6.4E-05 U 6.6E-05 U 4.9E-05 U 0.00011 U
5.7E-05 U 6.3E-05 U 5.4E-05 U 9.1E-05 U 9.3E-05 U 7.5E-05 U 0.00017 U
0.0128 0.0176 0.0243 0.0983 0.0156 0.0109 J 0.0208 J
0.004 0.0064 0.008 0.0353 0.0051 0.0026 0.0042 
4.9E-05 U 8.3E-05 U 7.1E-05 U 0.00012 U 0.00012 U 6.9E-05 U 0.00016 U
0.0047 0.0061 0.0086 0.0323 0.0049 0.0038 0.0095 
0.00049 U 0.00011 U 0.00021 U 0.00042 U 0.00038 U 0.00016 U 0.00035 U
0.0012 U 0.0002 U 0.00022 U 0.00087 U 0.00029 U 0.00021 U 0.00063 U
0.000115 U 0.000182 J 2.5E-05 U 0.000648 J 0.000116 U 7.5E-06 U 7.39E-05 J
5.5E-05 U 6.5E-05 U 0.0001 U 0.00028 J 6.8E-05 U 6.5E-05 J 8.2E-05 J
9.2E-05 U 3.2E-05 U 0.00013 U 8.9E-05 U 8.6E-05 U 8.8E-05 U 0.00014 U
0.00021 U 9E-05 U 0.00019 U 0.00035 U 0.00021 U 0.00025 U 0.00027 U
3.4E-05 U 5.7E-05 U 6.9E-05 J 0.000173 J 5.3E-05 U 4.9E-05 U 9.7E-05 U
2.15E-05 UJ 3.15E-05 UJ 4.91E-05 UJ 0.000143 J 2.5E-05 UJ 3.97E-05 J 9.8E-05 UJ
0.0018 0.0023 0.0037 0.0135 0.0019 0.0016 0.003 
0.000261 J 0.000255 J 0.000365 J 0.0016 0.000255 J 0.000329 J 0.000617 J
0.00021 U 5.4E-05 U 0.00017 U 0.0002 U 0.0001 U 0.00014 U 0.00025 U
0.0027 J 0.0038 J 0.0042 J 0.0179 J 0.0029 J 0.0014 J 0.0031 J
0.003 0.0032 0.0058 0.0266 0.0036 0.0055 0.0111 
0.003 0.0031 0.006 0.0279 0.0033 0.0059 0.0102 

0.009 U 0.009 U 0.009 U 0.009 UJ 0.008 U 0.009 U 0.009 U
0.022 0.021 0.031 0.025 0.022 0.037 0.035 
0.339 0.413 0.563 0.17 0.318 0.0699 0.142 
0.344 0.424 0.53 0.189 0.362 0.0793 J 0.164 J
0.005 0.011 0 0.019 0.044 0.0094 0.022 
196 350 292 218 255 225 514 
0.2 0.15 0.105 0.063 J 0.133 0.233 0.134 
5.71 6.25 4.71 5.33 5.25 5.68 J 7.8 J
322 321 307 326 313 310 320 
4050 3980 3900 4080 3970 4270 4410 
707 670 813 729 795 612 638 
0.043 U 0.048 U 0.048 U 0.045 U 0.043 U 0.042 UJ 0.043 U
0.087 U 0.095 U 0.095 U 0.09 U 0.086 U 0.083 U 0.087 U

0.44 U 0.48 U 0.49 U 0.44 U 0.44 U 0.43 J 0.44 U
0.011 UJ 0.0119 UJ 0.0122 UJ 0.0109 UJ 0.0109 UJ 0.0104 UJ 0.0109 UJ
0.022 J 0.021 J 0.031 J 0.025 J 0.022 J 0.037 J 0.035 J
0.0304 J 0.0439 J 0.0305 J 0.0256 J 0.0393 J 0.112 J 0.173 
0.0043 U 0.0048 U 0.0048 U 0.0045 U 0.0043 U 0.0042 U 0.0043 U
0.0018 J 0.0022 J 0.0022 J 0.0017 J 0.0019 J 0.0006 J 0.0011 J
0.0077 J 0.0059 J 0.0061 J 0.0072 J 0.0076 J 0.0059 J 0.0074 J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020A Copper 7440-50-8 mg/kg
SW6020A Lead 7439-92-1 mg/kg
SW6020A Manganese 7439-96-5 mg/kg
SW6020A Nickel 7440-02-0 mg/kg
SW6020A Silver 7440-22-4 mg/kg
SW6020A Thallium 7440-28-0 mg/kg
SW6020A Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
CARB429 MOD1-Methylnaphthalene 90-12-0 mg/kg
CARB429 MOD1-Methylphenanthrene 832-69-9 mg/kg
CARB429 MOD2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
CARB429 MOD2,6-Dimethylnaphthalene 581-42-0 mg/kg
CARB429 MOD2-Methylnaphthalene 91-57-6 mg/kg
CARB429 MODAcenaphthene 83-32-9 mg/kg
CARB429 MODAcenaphthylene 208-96-8 mg/kg
CARB429 MODAnthracene 120-12-7 mg/kg
CARB429 MODBenzo(a)anthracene 56-55-3 mg/kg
CARB429 MODBenzo(a)pyrene 50-32-8 mg/kg
CARB429 MODBenzo(E)pyrene 192-97-2 mg/kg
CARB429 MODBenzo(g,h,i)perylene 191-24-2 mg/kg
CARB429 MODBenzo(k)fluoranthene 207-08-9 mg/kg
CARB429 MODBENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
CARB429 MODChrysene 218-01-9 mg/kg
CARB429 MODDibenzo(a,h)anthracene 53-70-3 mg/kg
CARB429 MODDibenzothiophene 132-65-0 mg/kg
CARB429 MODFluoranthene 206-44-0 mg/kg
CARB429 MODFluorene 86-73-7 mg/kg
CARB429 MODIndeno(1,2,3-cd)pyrene 193-39-5 mg/kg
CARB429 MODNaphthalene 91-20-3 mg/kg
CARB429 MODPerylene 198-55-0 mg/kg
CARB429 MODPhenanthrene 85-01-8 mg/kg
CARB429 MODPyrene 129-00-0 mg/kg

Semivolatile Organic Compounds
SW8270D 1,1'-Biphenyl 92-52-4 mg/kg
SW8270D 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270D 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270D 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270D 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270D 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270D 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270D 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270D 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270D 2-Chloronaphthalene 91-58-7 mg/kg
SW8270D 2-Chlorophenol 95-57-8 mg/kg
SW8270D 2-Methylnaphthalene 91-57-6 mg/kg
SW8270D 2-Methylphenol 95-48-7 mg/kg
SW8270D 2-Nitroaniline 88-74-4 mg/kg
SW8270D 2-Nitrophenol 88-75-5 mg/kg
SW8270D 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270D 3-Nitroaniline 99-09-2 mg/kg
SW8270D 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270D 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270D 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270D 4-Chloroaniline 106-47-8 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT WS-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR09 UPR09

UPR09-MAFT-COMP04 UPR09-MAFT-COMP05 UPR09-MAFT-COMP06 UPR09-MAFT-COMP07 UPR10-MAFT-COMP08 UPR09-WSFT-IND010 UPR09-WSFT-IND032
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012

N N N N N N N

0.448 0.445 0.398 0.428 0.443 0.293 0.41 
0.0092 0.0087 0.0067 0.0082 0.0091 0.0089 0.0158 
0.222 J 0.287 J 0.198 J 0.234 J 0.24 J 0.267 J 0.473 J
0.119 J 0.095 J 0.083 J 0.055 J 0.094 J 0.133 J 0.094 J
0.0043 U 0.0048 U 0.0048 U 0.0045 U 0.0043 U 0.0042 U 0.0043 U
0.0043 UJ 0.0048 UJ 0.0048 UJ 0.0045 UJ 0.0043 UJ 0.0042 UJ 0.0043 UJ
11.9 10.9 13.3 11.5 11.9 8.09 14.7 
0.88 1.22 0.478 0.972 0.551 0.463 0.7 

0.0031 UJ 0.0044 UJ 0.0053 UJ 0.005 UJ 0.0018 UJ 0.0073 0.0112 
0.00064 J 0.00077 J 0.00054 J 0.00111 J 0.00029 U 0.00066 J 0.00094 J
0.00155 J 0.0027 J 0.0041 J 0.003 J 0.00134 J 0.0026 0.0024 
0.0022 UJ 0.0026 UJ 0.0045 J 0.0037 J 0.00121 UJ 0.0046 0.0037 
0.00182 UJ 0.0025 UJ 0.0029 UJ 0.0034 UJ 0.00138 UJ 0.0045 J 0.0043 
0.0047 0.0066 0.0093 0.0081 0.0028 0.0118 0.0131 
0.0032 U 0.0035 U 0.0035 U 0.005 U 0.0023 U 0.0045 0.0048 
0.0044 0.0062 0.0068 0.0064 0.0042 0.006 0.0059 
0.0003 U 0.00037 J 0.0006 U 0.00038 U 0.00023 U 0.0004 U 0.00096 U
0.00058 U 0.00059 U 0.00032 U 0.00053 U 0.00069 U 0.0018 UJ 0.00066 UJ
0.00057 U 0.00058 U 0.00032 U 0.00035 U 0.00068 U 0.0011 U 0.00052 U
0.00027 U 0.00051 U 0.00032 U 0.00054 U 0.00041 U 0.00057 U 0.00047 J
0.00034 U 0.00036 U 0.0002 U 0.00032 U 0.00039 U 0.00073 U 0.00056 U
0.00034 U 0.00036 U 0.0002 U 0.00033 U 0.00039 U 0.00039 U 0.00035 U
0.00058 UJ 0.00066 UJ 0.00076 UJ 0.00093 UJ 0.00047 UJ 0.00052 U 0.0012 U
0.00022 U 0.00034 U 0.00046 U 0.00047 U 0.00047 U 0.0013 UJ 0.00055 U
0.000543 J 3.1E-05 U 0.00132 J 0.00102 J 0.000385 J 0.000951 J 0.000704 J
0.0028 0.0033 0.0037 0.0068 0.0016 J 0.0026 0.003 J
0.0027 J 0.0043 J 0.0051 J 0.0046 J 0.00175 J 0.0044 J 0.0039 
0.00028 U 0.00053 U 0.00034 U 0.00033 U 0.00044 U 0.00078 UJ 0.00036 U
0.00154 UJ 0.00156 UJ 0.0021 UJ 0.0019 U 0.00121 UJ 0.0054 U 0.0031 UJ
0.00037 U 0.00038 U 0.00021 U 0.00054 U 0.00043 U 0.00066 U 0.00045 U
0.0039 0.0059 0.0073 0.007 0.00237 J 0.0053 0.0051 
0.00155 U 0.00181 J 0.00143 U 0.0035 0.00079 U 0.00188 J 0.0022 

3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
23.7 UJ 23.9 UJ 23.8 UJ 24 UJ 23.5 UJ 23.7 U 24 U
5.92 U 5.98 U 5.96 U 6 U 5.88 U 5.93 U 6 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
5.92 U 5.98 U 5.96 U 6 U 5.88 U 5.93 U 6 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
19.7 U 19.9 U 19.9 U 20 U 19.6 U 19.8 U 20 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
5.92 U 5.98 U 5.96 U 6 U 5.88 U 5.93 U 6 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270D 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270D 4-Methylphenol 106-44-5 mg/kg
SW8270D 4-Nitroaniline 100-01-6 mg/kg
SW8270D 4-Nitrophenol 100-02-7 mg/kg
SW8270D Acenaphthene 83-32-9 mg/kg
SW8270D Acenaphthylene 208-96-8 mg/kg
SW8270D Acetophenone 98-86-2 mg/kg
SW8270D Anthracene 120-12-7 mg/kg
SW8270D Atrazine 1912-24-9 mg/kg
SW8270D Benzaldehyde 100-52-7 mg/kg
SW8270D Benzo(a)anthracene 56-55-3 mg/kg
SW8270D Benzo(a)pyrene 50-32-8 mg/kg
SW8270D Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270D Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270D Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270D bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270D bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270D bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270D Butylbenzylphthalate 85-68-7 mg/kg
SW8270D Caprolactam 105-60-2 mg/kg
SW8270D Carbazole 86-74-8 mg/kg
SW8270D Chrysene 218-01-9 mg/kg
SW8270D Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270D Dibenzofuran 132-64-9 mg/kg
SW8270D Diethylphthalate 84-66-2 mg/kg
SW8270D Dimethylphthalate 131-11-3 mg/kg
SW8270D Di-n-butylphthalate 84-74-2 mg/kg
SW8270D Di-n-octylphthalate 117-84-0 mg/kg
SW8270D Fluoranthene 206-44-0 mg/kg
SW8270D Fluorene 86-73-7 mg/kg
SW8270D Hexachlorobenzene 118-74-1 mg/kg
SW8270D Hexachlorobutadiene 87-68-3 mg/kg
SW8270D Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270D Hexachloroethane 67-72-1 mg/kg
SW8270D Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270D Isophorone 78-59-1 mg/kg
SW8270D Naphthalene 91-20-3 mg/kg
SW8270D Nitrobenzene 98-95-3 mg/kg
SW8270D N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270D N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270D Pentachlorophenol 87-86-5 mg/kg
SW8270D Phenanthrene 85-01-8 mg/kg
SW8270D Phenol 108-95-2 mg/kg
SW8270D Pyrene 129-00-0 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT WS-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR09 UPR09

UPR09-MAFT-COMP04 UPR09-MAFT-COMP05 UPR09-MAFT-COMP06 UPR09-MAFT-COMP07 UPR10-MAFT-COMP08 UPR09-WSFT-IND010 UPR09-WSFT-IND032
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012

N N N N N N N

1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
39.4 U 39.8 U 39.8 U 40 U 39.2 U 39.5 U 40 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
29.6 U 29.9 U 29.8 U 30 U 29.4 U 29.6 U 30 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
7.89 U 7.97 U 7.95 U 8 U 7.84 U 7.9 U 8 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
5.92 U 5.98 U 5.96 U 6 U 5.88 U 5.93 U 6 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
11.8 UJ 12 UJ 11.9 UJ 12 UJ 11.8 UJ 11.8 U 12 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
3.94 U 3.98 U 3.98 U 4 U 3.92 U 3.95 U 4 U
1.97 U 1.99 U 1.99 U 2 U 1.96 U 1.98 U 2 U
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270DSIM C1-Benzanthracene/chrysenes BACC1 mg/kg
SW8270DSIM C1-DIBENZOTHIOPHENE DBTC1 mg/kg
SW8270DSIM C1-FLUORENE FLC1 mg/kg
SW8270DSIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
SW8270DSIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
SW8270DSIM C2-Benzanthracene/chrysenes BACC2 mg/kg
SW8270DSIM C2-DIBENZOTHIOPHENE DBTC2 mg/kg
SW8270DSIM C2-FLUORENE FLC2 mg/kg
SW8270DSIM C2-NAPHTHALENES NPHC2 mg/kg
SW8270DSIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
SW8270DSIM C3-Benzanthracene/chrysenes BACC3 mg/kg
SW8270DSIM C3-DIBENZOTHIOPHENE DBTC3 mg/kg
SW8270DSIM C3-FLUORENE FLC3 mg/kg
SW8270DSIM C3-NAPHTHALENE NPHC3 mg/kg
SW8270DSIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
SW8270DSIM C4-Benzanthracene/chrysenes BACC4 mg/kg
SW8270DSIM C4-Dibenzothiophenes DTPC4 mg/kg
SW8270DSIM C4-NAPHTHALENE NPHC4 mg/kg
SW8270DSIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668C PCB-1 2051-60-7 mg/kg
E1668C PCB-10 33146-45-1 mg/kg
E1668C PCB-100 39485-83-1 mg/kg
E1668C PCB-101 37680-73-2 mg/kg
E1668C PCB-102 68194-06-9 mg/kg
E1668C PCB-103 60145-21-3 mg/kg
E1668C PCB-104 56558-16-8 mg/kg
E1668C PCB-105 32598-14-4 mg/kg
E1668C PCB-106 70424-69-0 mg/kg
E1668C PCB-107 70424-68-9 mg/kg
E1668C PCB-108 70362-41-3 mg/kg
E1668C PCB-109 74472-35-8 mg/kg
E1668C PCB-11 2050-67-1 mg/kg
E1668C PCB-110 38380-03-9 mg/kg
E1668C PCB-111 39635-32-0 mg/kg
E1668C PCB-112 74472-36-9 mg/kg
E1668C PCB-113 68194-10-5 mg/kg
E1668C PCB-114 74472-37-0 mg/kg
E1668C PCB-115 74472-38-1 mg/kg
E1668C PCB-116 18259-05-7 mg/kg
E1668C PCB-117 68194-11-6 mg/kg
E1668C PCB-118 31508-00-6 mg/kg
E1668C PCB-119 56558-17-9 mg/kg
E1668C PCB-12 2974-92-7 mg/kg
E1668C PCB-120 68194-12-7 mg/kg
E1668C PCB-121 56558-18-0 mg/kg
E1668C PCB-122 76842-07-4 mg/kg
E1668C PCB-123 65510-44-3 mg/kg
E1668C PCB-124 70424-70-3 mg/kg
E1668C PCB-125 74472-39-2 mg/kg
E1668C PCB-126 57465-28-8 mg/kg
E1668C PCB-127 39635-33-1 mg/kg
E1668C PCB-128 38380-07-3 mg/kg
E1668C PCB-129 55215-18-4 mg/kg
E1668C PCB-13 2974-90-5 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT WS-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR09 UPR09

UPR09-MAFT-COMP04 UPR09-MAFT-COMP05 UPR09-MAFT-COMP06 UPR09-MAFT-COMP07 UPR10-MAFT-COMP08 UPR09-WSFT-IND010 UPR09-WSFT-IND032
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012

N N N N N N N

0.0015 U 0.00148 U 0.00149 U 0.00149 U 0.00148 U 0.000343 J 0.00147 U
0.000512 J 0.000706 J 0.000639 J 0.000897 J 0.00041 J 0.000579 J 0.000663 J
0.00122 J 0.0018 0.00186 0.00205 0.000639 J 0.00107 J 0.00142 J
0.00171 0.00221 0.00183 0.00264 0.000779 J 0.00155 0.00187 
0.000764 J 0.000921 J 0.000714 J 0.00125 J 0.000564 J 0.000842 J 0.000806 J
0.0015 U 0.00148 U 0.00149 U 0.00149 U 0.00148 U 0.0015 U 0.00147 U
0.000744 J 0.000665 J 0.000712 J 0.000887 J 0.000582 J 0.000669 J 0.000669 J
0.000985 J 0.00114 J 0.00106 J 0.00153 0.00148 U 0.00103 J 0.000937 J
0.00378 0.0071 0.00751 0.00574 0.00209 J 0.00733 0.00882 
0.000831 J 0.000959 J 0.000884 J 0.0013 J 0.000606 J 0.00101 J 0.000999 J
0.0015 U 0.00148 U 0.00149 U 0.00149 U 0.00148 U 0.0015 U 0.00147 U
0.000611 J 0.000643 J 0.000634 J 0.000642 J 0.000533 J 0.000595 J 0.000556 J
0.0015 U 0.00145 J 0.00142 J 0.00209 0.00148 U 0.0015 U 0.00147 U
0.00318 0.00545 0.00628 0.00503 0.00213 J 0.00432 0.00433 
0.00105 J 0.00124 J 0.00127 J 0.00116 J 0.000952 J 0.00118 J 0.0013 J
0.0015 U 0.00148 U 0.00149 U 0.00149 U 0.00148 U 0.0015 U 0.00147 U
0.0015 U 0.00148 U 0.00149 U 0.00149 U 0.00148 U 0.0015 U 0.00147 U
0.00254 0.00356 0.00403 0.00343 0.00207 J 0.00259 0.00275 
0.000481 J 0.00049 J 0.000427 J 0.000436 J 0.000487 J 0.000538 J 0.000483 J

6.31E-06 1.06E-05 1.28E-05 2.86E-05 8.8E-06 8.85E-05 3.21E-05 
1.06E-05 J 1.34E-05 J 1.4E-05 J 1.99E-05 J 1.59E-05 J 3.77E-05 J 4.67E-05 
7.97E-07 8.88E-07 5.9E-07 2.13E-06 1.23E-06 1.53E-06 8.77E-07 
7.2E-07 8.03E-07 5.33E-07 2.01E-06 1.16E-06 1.44E-06 7.92E-07 
5.24E-05 4.66E-05 3E-05 0.000377 0.000131 0.000316 0.00025 
2.29E-05 2.56E-05 1.29E-05 9.75E-05 5.26E-05 0.000124 0.00012 
4.05E-06 3.81E-06 1.16E-06 EMPC-J 1.12E-05 8.55E-06 2.56E-05 1.93E-05 
0.000587 0.00081 0.000382 0.00151 0.00176 0.00221 0.00292 
6.22E-07 U 6.93E-07 U 4.61E-07 U 1.82E-06 U 1.05E-06 U 1.31E-06 U 6.84E-07 U
0.00011 0.000149 8.04E-05 0.000344 0.000378 0.000505 0.000643 
5.48E-05 7.41E-05 3.87E-05 0.000163 0.000187 0.000249 0.000268 
7.01E-07 7.81E-07 5.19E-07 2E-06 1.15E-06 1.44E-06 7.71E-07 
9.29E-06 UJ 1.31E-05 UJ 1.19E-05 UJ 2.84E-05 J 2.02E-05 J 2.98E-05 J 1.62E-05 UJ
0.00187 0.00235 0.00138 0.00452 J 0.00494 J 0.00933 J 0.00931 J
1.66E-06 6.49E-07 U 4.31E-07 U 5.66E-06 6.65E-06 8.42E-06 1.21E-05 
8.08E-06 3.02E-06 4.38E-07 U 8.13E-06 1.22E-05 1.71E-05 1.05E-05 
7.2E-07 8.03E-07 5.33E-07 2.01E-06 1.16E-06 1.44E-06 7.92E-07 
3.84E-05 5.1E-05 2.38E-05 0.000107 0.000121 0.000158 0.00022 
2.75E-05 5.77E-05 1.99E-05 8.14E-05 0.000122 0.000167 0.000124 
6.67E-07 7.44E-07 4.94E-07 1.9E-06 1.1E-06 1.37E-06 7.34E-07 
6.2E-05 8.04E-05 3.97E-05 0.000158 0.000198 0.000334 0.000341 
0.00151 0.00206 0.00102 0.00406 J 0.00473 J 0.00627 J 0.00857 J
7.01E-07 7.81E-07 5.19E-07 2E-06 1.15E-06 1.44E-06 7.71E-07 
4.44E-06 J 7.63E-06 J 5.48E-06 J 2.51E-05 J 1.01E-05 J 3.39E-05 J 1.52E-05 J
5.59E-06 7.47E-06 5.09E-06 1.74E-05 2.39E-05 2.95E-05 3.58E-05 
7.93E-07 EMPC-J 1.14E-06 EMPC-J 4.35E-07 U 3.72E-06 3.28E-06 7.44E-06 1.02E-05 
1.82E-05 2.25E-05 1.23E-05 5.07E-05 5.74E-05 8.43E-05 8.4E-05 
2.98E-05 4.03E-05 2.24E-05 8.97E-05 0.000108 0.000142 0.000162 
6.29E-07 7.01E-07 4.66E-07 1.83E-06 1.05E-06 1.31E-06 6.92E-07 
7.01E-07 7.81E-07 5.19E-07 2E-06 1.15E-06 1.44E-06 7.71E-07 
4.36E-06 J 6.18E-06 J 3.97E-06 J 1.23E-05 1.34E-05 1.59E-05 2.2E-05 J
5.96E-07 U 6.89E-07 U 4.96E-07 U 1.65E-06 U 1.05E-06 U 1.31E-06 U 6.32E-07 U
0.000223 0.000336 0.00017 0.000726 0.000948 0.001 0.00142 
0.00186 0.00258 0.00126 0.00587 0.00709 0.00789 0.0126 J
1.42E-06 1.76E-06 1.7E-06 1.34E-06 1.12E-06 1.52E-06 1.71E-06 

Page 49 of 63
AECOM

Final

July 2017



Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-130 52663-66-8 mg/kg
E1668C PCB-131 61798-70-7 mg/kg
E1668C PCB-132 38380-05-1 mg/kg
E1668C PCB-133 35694-04-3 mg/kg
E1668C PCB-134 52704-70-8 mg/kg
E1668C PCB-135 52744-13-5 mg/kg
E1668C PCB-136 38411-22-2 mg/kg
E1668C PCB-137 35694-06-5 mg/kg
E1668C PCB-138 35065-28-2 mg/kg
E1668C PCB-139 56030-56-9 mg/kg
E1668C PCB-14 34883-41-5 mg/kg
E1668C PCB-140 59291-64-4 mg/kg
E1668C PCB-141 52712-04-6 mg/kg
E1668C PCB-142 41411-61-4 mg/kg
E1668C PCB-143 68194-15-0 mg/kg
E1668C PCB-144 68194-14-9 mg/kg
E1668C PCB-145 74472-40-5 mg/kg
E1668C PCB-146 51908-16-8 mg/kg
E1668C PCB-147 68194-13-8 mg/kg
E1668C PCB-148 74472-41-6 mg/kg
E1668C PCB-149 38380-04-0 mg/kg
E1668C PCB-15 2050-68-2 mg/kg
E1668C PCB-150 68194-08-1 mg/kg
E1668C PCB-151 52663-63-5 mg/kg
E1668C PCB-152 68194-09-2 mg/kg
E1668C PCB-153 35065-27-1 mg/kg
E1668C PCB-154 60145-22-4 mg/kg
E1668C PCB-155 33979-03-2 mg/kg
E1668C PCB-156 38380-08-4 mg/kg
E1668C PCB-157 69782-90-7 mg/kg
E1668C PCB-158 74472-42-7 mg/kg
E1668C PCB-159 39635-35-3 mg/kg
E1668C PCB-16 38444-78-9 mg/kg
E1668C PCB-160 41411-62-5 mg/kg
E1668C PCB-161 74472-43-8 mg/kg
E1668C PCB-162 39635-34-2 mg/kg
E1668C PCB-163 74472-44-9 mg/kg
E1668C PCB-164 74472-45-0 mg/kg
E1668C PCB-165 74472-46-1 mg/kg
E1668C PCB-166 41411-63-6 mg/kg
E1668C PCB-167 52663-72-6 mg/kg
E1668C PCB-168 59291-65-5 mg/kg
E1668C PCB-169 32774-16-6 mg/kg
E1668C PCB-17 37680-66-3 mg/kg
E1668C PCB-170 35065-30-6 mg/kg
E1668C PCB-171 52663-71-5 mg/kg
E1668C PCB-172 52663-74-8 mg/kg
E1668C PCB-173 68194-16-1 mg/kg
E1668C PCB-174 38411-25-5 mg/kg
E1668C PCB-175 40186-70-7 mg/kg
E1668C PCB-176 52663-65-7 mg/kg
E1668C PCB-177 52663-70-4 mg/kg
E1668C PCB-178 52663-67-9 mg/kg
E1668C PCB-179 52663-64-6 mg/kg
E1668C PCB-18 37680-65-2 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT WS-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR09 UPR09

UPR09-MAFT-COMP04 UPR09-MAFT-COMP05 UPR09-MAFT-COMP06 UPR09-MAFT-COMP07 UPR10-MAFT-COMP08 UPR09-WSFT-IND010 UPR09-WSFT-IND032
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012

N N N N N N N

7.95E-05 0.000116 5.33E-05 0.000289 0.000327 0.000481 0.000693 
1.6E-05 2.15E-05 1.12E-05 4.37E-05 5.24E-05 8.84E-05 0.000113 
0.000367 0.000467 0.000232 0.00099 0.00108 0.00206 0.00255 
2.89E-05 3.95E-05 1.84E-05 9.64E-05 0.000117 0.000134 0.000222 
5.99E-05 7.1E-05 4.22E-05 0.000173 0.000186 0.000321 0.000365 
0.000492 0.000611 0.000331 0.00135 0.00148 0.00193 0.00247 
0.000152 0.000187 9.72E-05 0.000403 0.000428 0.00074 0.00071 
6.45E-05 9.44E-05 5.45E-05 0.000241 0.000324 0.00038 0.000471 
4.78E-07 4.65E-07 4.45E-07 1.25E-06 1.03E-06 1.1E-06 5.59E-07 
3.03E-05 4.2E-05 2.2E-05 9E-05 0.00012 0.00015 0.00021 
1.25E-06 U 1.54E-06 U 1.49E-06 U 1.16E-06 U 9.69E-07 U 1.32E-06 U 1.5E-06 U
4.95E-07 4.81E-07 4.6E-07 1.27E-06 1.04E-06 1.12E-06 5.78E-07 
0.000274 0.000372 0.000173 0.000845 0.000949 0.00107 0.00135 
5.6E-07 U 5.45E-07 U 5.2E-07 U 1.44E-06 U 1.19E-06 U 1.27E-06 U 3.17E-06 
2.78E-06 4.76E-06 2E-06 6.92E-06 1.19E-05 1.78E-05 1.4E-05 
6.73E-05 8.86E-05 4.64E-05 0.000188 0.00021 0.000288 0.000376 
4.18E-07 U 4.2E-07 U 3.94E-07 U 1.17E-06 U 9.44E-07 U 2.99E-06 2.25E-06 
0.000286 0.000402 0.0002 0.000938 0.00117 0.00123 0.00213 
0.00116 0.00152 0.000744 0.00319 0.00338 0.00519 0.0067 
3.44E-06 4.26E-06 2.12E-06 1.07E-05 1.19E-05 2.09E-05 3.77E-05 
5.08E-07 4.94E-07 4.72E-07 1.28E-06 1.05E-06 1.13E-06 5.93E-07 
1.76E-05 J 2.8E-05 J 2.8E-05 J 7.03E-05 4.17E-05 J 0.000171 9.09E-05 
2.92E-06 EMPC-J 3.81E-06 1.53E-06 EMPC-J 9.01E-06 9.13E-06 2.11E-05 2.79E-05 
5.19E-07 5.04E-07 4.82E-07 1.3E-06 1.07E-06 1.15E-06 6.06E-07 
2.52E-06 2.29E-06 1.26E-06 6.23E-06 5.88E-06 EMPC-J 1.45E-05 1.37E-05 
0.0015 0.00214 0.00103 0.00488 0.00575 0.00615 0.0108 J
2.24E-05 2.9E-05 1.51E-05 6.34E-05 8.04E-05 0.000112 0.000164 
2.86E-06 3.8E-06 8.31E-07 J 9.42E-06 8.41E-06 7.8E-06 1.84E-05 
0.000184 0.000271 0.000121 0.000602 0.000685 0.000662 0.00121 
8.82E-07 1.1E-06 5.98E-07 2.07E-06 1.65E-06 1.71E-06 1.56E-06 
0.000177 0.000251 0.000118 0.000574 0.000677 0.000744 0.00119 
5.55E-07 U 7.57E-07 U 3.86E-07 U 1.44E-06 U 1.33E-06 U 1.29E-06 U 1.08E-06 U
0.000264 0.00043 0.000302 0.000993 0.000421 0.00305 0.00159 
4.26E-07 U 4.14E-07 U 3.95E-07 U 1.13E-06 U 9.28E-07 U 9.97E-07 U 4.97E-07 U
3.95E-07 U 3.84E-07 U 3.67E-07 U 1.02E-06 U 8.38E-07 U 9E-07 U 4.61E-07 U
5.92E-06 8.85E-06 4.91E-06 2.1E-05 2.8E-05 2.18E-05 3.87E-05 
4.78E-07 4.65E-07 4.45E-07 1.25E-06 1.03E-06 1.1E-06 5.59E-07 
0.000109 0.00015 7.01E-05 0.000285 0.000301 0.000414 0.00068 
8.07E-07 EMPC-J 2.06E-06 4.06E-07 U 3.68E-06 EMPC-J 4.74E-06 7.22E-06 1.31E-05 
6.34E-07 8.66E-07 4.41E-07 1.65E-06 1.52E-06 1.47E-06 1.24E-06 
6.03E-05 9.57E-05 4.17E-05 0.000218 0.000272 0.000253 0.000456 
4.05E-07 3.94E-07 3.76E-07 9.98E-07 8.2E-07 8.81E-07 4.73E-07 
7.98E-07 U 1.02E-06 U 5.33E-07 U 2.05E-06 U 1.74E-06 U 1.73E-06 U 1.87E-06 U
0.000378 0.000538 0.000385 0.00222 0.000706 0.00456 J 0.00235 
0.000285 0.000414 0.000157 0.00106 J 0.00114 J 0.00117 J 0.00223 J
8.87E-05 0.000128 5.23E-05 0.000335 J 0.000372 J 0.000433 J 0.00072 J
5.16E-05 8.22E-05 3.09E-05 0.00022 J 0.000238 J 0.000243 J 0.000469 J
8.53E-07 1.08E-06 7.19E-07 1.94E-06 1.54E-06 1.77E-06 1.15E-06 
0.000201 0.000267 0.000101 0.000761 J 0.000633 J 0.00109 J 0.0014 J
1.32E-05 2E-05 7.54E-06 5.06E-05 J 5.23E-05 J 6.12E-05 J 0.000101 J
2.22E-05 2.69E-05 1.15E-05 9.04E-05 7.74E-05 0.000151 0.000219 
0.000105 0.000149 5.07E-05 0.000497 J 0.000395 J 0.000785 J 0.00138 J
7.77E-05 0.000104 4.41E-05 0.000315 0.00034 0.000328 0.00055 
9.87E-05 0.00011 5.51E-05 0.00036 0.00034 0.000515 0.00066 
0.000627 0.000934 0.000673 0.00331 0.00114 0.0042 0.00251 

Page 50 of 63
AECOM

Final

July 2017



Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-180 35065-29-3 mg/kg
E1668C PCB-181 74472-47-2 mg/kg
E1668C PCB-182 60145-23-5 mg/kg
E1668C PCB-183 52663-69-1 mg/kg
E1668C PCB-184 74472-48-3 mg/kg
E1668C PCB-185 52712-05-7 mg/kg
E1668C PCB-186 74472-49-4 mg/kg
E1668C PCB-187 52663-68-0 mg/kg
E1668C PCB-188 74487-85-7 mg/kg
E1668C PCB-189 39635-31-9 mg/kg
E1668C PCB-19 38444-73-4 mg/kg
E1668C PCB-190 41411-64-7 mg/kg
E1668C PCB-191 74472-50-7 mg/kg
E1668C PCB-192 74472-51-8 mg/kg
E1668C PCB-193 69782-91-8 mg/kg
E1668C PCB-194 35694-08-7 mg/kg
E1668C PCB-195 52663-78-2 mg/kg
E1668C PCB-196 42740-50-1 mg/kg
E1668C PCB-197 33091-17-7 mg/kg
E1668C PCB-198 68194-17-2 mg/kg
E1668C PCB-199 52663-75-9 mg/kg
E1668C PCB-2 2051-61-8 mg/kg
E1668C PCB-20 38444-84-7 mg/kg
E1668C PCB-200 52663-73-7 mg/kg
E1668C PCB-201 40186-71-8 mg/kg
E1668C PCB-202 2136-99-4 mg/kg
E1668C PCB-203 52663-76-0 mg/kg
E1668C PCB-204 74472-52-9 mg/kg
E1668C PCB-205 74472-53-0 mg/kg
E1668C PCB-206 40186-72-9 mg/kg
E1668C PCB-207 52663-79-3 mg/kg
E1668C PCB-208 52663-77-1 mg/kg
E1668C PCB-21 55702-46-0 mg/kg
E1668C PCB-22 38444-85-8 mg/kg
E1668C PCB-23 55720-44-0 mg/kg
E1668C PCB-24 55702-45-9 mg/kg
E1668C PCB-25 55712-37-3 mg/kg
E1668C PCB-26 38444-81-4 mg/kg
E1668C PCB-27 38444-76-7 mg/kg
E1668C PCB-28 7012-37-5 mg/kg
E1668C PCB-29 15862-07-4 mg/kg
E1668C PCB-3 2051-62-9 mg/kg
E1668C PCB-30 35693-92-6 mg/kg
E1668C PCB-31 16606-02-3 mg/kg
E1668C PCB-32 38444-77-8 mg/kg
E1668C PCB-33 38444-86-9 mg/kg
E1668C PCB-34 37680-68-5 mg/kg
E1668C PCB-35 37680-69-6 mg/kg
E1668C PCB-36 38444-87-0 mg/kg
E1668C PCB-37 38444-90-5 mg/kg
E1668C PCB-38 53555-66-1 mg/kg
E1668C PCB-39 38444-88-1 mg/kg
E1668C PCB-4 13029-08-8 mg/kg
E1668C PCB-40 38444-93-8 mg/kg
E1668C PCB-41 52663-59-9 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT WS-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR09 UPR09

UPR09-MAFT-COMP04 UPR09-MAFT-COMP05 UPR09-MAFT-COMP06 UPR09-MAFT-COMP07 UPR10-MAFT-COMP08 UPR09-WSFT-IND010 UPR09-WSFT-IND032
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012

N N N N N N N

0.000676 0.00104 0.000395 0.00281 J 0.003 J 0.00291 J 0.00588 J
3.35E-06 4.93E-06 2.2E-06 1.16E-05 J 1.51E-05 J 1.41E-05 J 2.51E-05 J
2.56E-06 4.33E-06 1.44E-06 EMPC-J 8.61E-06 J 1.14E-05 J 1.06E-05 J 1.9E-05 J
0.000192 0.000307 0.000128 0.000783 J 0.000822 J 0.000865 J 0.00152 J
2.86E-06 4E-06 4.25E-07 U 1.2E-05 1.02E-05 6.58E-06 2.21E-05 
3.25E-05 2.73E-05 1.38E-05 7.4E-05 J 0.000103 J 0.000102 J 0.000241 J
4.43E-07 U 4.17E-07 U 3.94E-07 U 1.34E-06 U 9.29E-07 U 1.22E-06 U 6.17E-07 U
0.000633 0.000907 0.000363 0.00219 J 0.00251 J 0.00212 J 0.00423 J
8.87E-07 J 1.55E-06 4.09E-07 U 3.85E-06 4.84E-06 5.89E-06 1.06E-05 
9.86E-06 J 1.88E-05 J 6.62E-06 J 4.25E-05 4.72E-05 4.64E-05 8.89E-05 J
9.25E-05 0.000144 0.000112 0.000213 0.000153 0.000712 0.00058 
6.67E-05 9.7E-05 3.55E-05 0.000254 J 0.000269 J 0.000248 J 0.000503 J
1.11E-05 1.64E-05 6.03E-06 4.71E-05 J 4.69E-05 J 4.98E-05 J 9.97E-05 J
6.46E-07 U 8.17E-07 U 5.44E-07 U 1.52E-06 U 1.2E-06 U 1.38E-06 U 8.7E-07 U
6.97E-07 8.82E-07 5.87E-07 1.63E-06 1.29E-06 1.49E-06 9.39E-07 
0.000127 0.000205 6.91E-05 0.000512 0.000606 0.000535 0.00121 
6.13E-05 9.16E-05 3.24E-05 0.000321 0.000402 0.000369 0.000832 
6.9E-05 0.000104 4.03E-05 0.000299 0.000342 0.000299 0.00049 
5.35E-06 9.52E-06 3.64E-06 2.21E-05 3.33E-05 2.44E-05 4.54E-05 
0.0002 0.000287 0.000102 0.000869 0.000964 0.000937 0.00162 
4.62E-07 6.69E-07 4.52E-07 1.59E-06 1.45E-06 1.31E-06 5.12E-07 
1.92E-06 3.07E-06 2.49E-06 1.1E-05 3.52E-06 1.43E-05 6.17E-06 
0.00161 0.00181 0.0012 0.0123 J 0.00284 0.0121 J 0.00667 
5.86E-06 5.83E-06 2.9E-06 EMPC-J 3.78E-05 2.02E-05 7.04E-05 8.86E-05 
1.89E-05 2.76E-05 1.1E-05 8.72E-05 9.64E-05 0.000105 0.000167 
5.52E-05 7.58E-05 3E-05 0.000207 0.000227 0.00025 0.000388 
0.000138 0.000196 7.61E-05 0.000533 0.000632 0.000516 0.000889 
3.57E-07 U 5.17E-07 U 3.49E-07 U 1.19E-06 U 1.09E-06 U 9.87E-07 U 1.86E-06 EMPC-J
7.35E-06 1.15E-05 3.53E-06 3.15E-05 3.56E-05 3E-05 6.76E-05 
0.000104 J 0.000152 J 5E-05 J 0.000422 J 0.000524 J 0.000559 J 0.00113 J
1.1E-05 1.8E-05 8.42E-06 4.83E-05 7.29E-05 6.72E-05 0.0001 
3.32E-05 4.73E-05 1.56E-05 0.000145 0.000155 0.00028 0.000469 
0.000394 0.000466 0.000326 0.0049 0.000631 0.00327 0.00168 
0.000414 0.000486 0.000357 0.00339 0.000758 0.00333 0.00176 
1.34E-06 U 1.38E-06 EMPC-J 1.23E-06 U 1.53E-05 2.36E-06 8.51E-06 5.1E-06 
1.5E-05 2.14E-05 1.44E-05 4.54E-05 3.07E-05 0.000108 7.66E-05 
0.000144 0.000165 0.000141 0.000766 0.00024 0.000727 0.000357 
0.000292 0.000328 0.000247 0.00182 0.000473 0.00168 0.000817 
8.37E-05 0.000111 8.34E-05 0.000317 0.000151 0.000653 0.000383 
1.36E-06 1.19E-06 1.25E-06 1.86E-06 2.17E-06 1.52E-06 1.98E-06 
1.34E-06 1.17E-06 1.23E-06 1.85E-06 2.15E-06 1.51E-06 1.96E-06 
3.26E-06 U 4.85E-06 4.62E-06 1.69E-05 5.38E-06 2.64E-05 1E-05 
7.74E-07 7.64E-07 7.19E-07 1.25E-06 8.35E-07 9.28E-07 6.9E-07 
0.000955 0.00114 0.000812 0.00692 J 0.00149 0.00715 J 0.0033 
0.000355 0.000463 0.00032 0.00155 0.000574 0.00306 0.00161 
1.34E-06 1.17E-06 1.23E-06 1.84E-06 2.15E-06 1.5E-06 1.95E-06 
8.3E-06 8.84E-06 7.55E-06 4.72E-05 1.38E-05 7E-05 3.05E-05 
1.43E-06 U 2.53E-06 1.31E-06 U 5.99E-06 3.65E-06 9.65E-06 5.84E-06 
1.32E-06 U 1.15E-06 U 1.21E-06 U 1.84E-06 U 2.14E-06 U 1.5E-06 U 1.92E-06 U
6.07E-05 9.13E-05 7.86E-05 0.00019 0.000154 0.000403 0.000415 
1.43E-06 U 1.25E-06 U 1.31E-06 U 1.16E-05 2.33E-06 U 7.45E-06 3.83E-06 
1.26E-06 U 1.11E-06 U 1.16E-06 U 1.75E-06 U 2.04E-06 U 1.43E-06 U 1.84E-06 U
0.000126 J 0.000181 J 0.000214 J 0.000249 0.000175 0.000636 0.000609 J
0.000969 0.000821 0.00062 0.00612 0.00126 0.0043 0.00288 
0.000147 0.00011 9.53E-05 0.0022 0.000249 0.000807 0.000483 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-42 36559-22-5 mg/kg
E1668C PCB-43 70362-46-8 mg/kg
E1668C PCB-44 41464-39-5 mg/kg
E1668C PCB-45 70362-45-7 mg/kg
E1668C PCB-46 41464-47-5 mg/kg
E1668C PCB-47 2437-79-8 mg/kg
E1668C PCB-48 70362-47-9 mg/kg
E1668C PCB-49 41464-40-8 mg/kg
E1668C PCB-5 16605-91-7 mg/kg
E1668C PCB-50 62796-65-0 mg/kg
E1668C PCB-51 68194-04-7 mg/kg
E1668C PCB-52 35693-99-3 mg/kg
E1668C PCB-53 41464-41-9 mg/kg
E1668C PCB-54 15968-05-5 mg/kg
E1668C PCB-55 74338-24-2 mg/kg
E1668C PCB-56 41464-43-1 mg/kg
E1668C PCB-57 70424-67-8 mg/kg
E1668C PCB-58 41464-49-7 mg/kg
E1668C PCB-59 74472-33-6 mg/kg
E1668C PCB-6 25569-80-6 mg/kg
E1668C PCB-60 33025-41-1 mg/kg
E1668C PCB-61 33284-53-6 mg/kg
E1668C PCB-62 54230-22-7 mg/kg
E1668C PCB-63 74472-34-7 mg/kg
E1668C PCB-64 52663-58-8 mg/kg
E1668C PCB-65 33284-54-7 mg/kg
E1668C PCB-66 32598-10-0 mg/kg
E1668C PCB-67 73575-53-8 mg/kg
E1668C PCB-68 73575-52-7 mg/kg
E1668C PCB-69 60233-24-1 mg/kg
E1668C PCB-7 33284-50-3 mg/kg
E1668C PCB-70 32598-11-1 mg/kg
E1668C PCB-71 41464-46-4 mg/kg
E1668C PCB-72 41464-42-0 mg/kg
E1668C PCB-73 74338-23-1 mg/kg
E1668C PCB-74 32690-93-0 mg/kg
E1668C PCB-75 32598-12-2 mg/kg
E1668C PCB-76 70362-48-0 mg/kg
E1668C PCB-77 32598-13-3 mg/kg
E1668C PCB-78 70362-49-1 mg/kg
E1668C PCB-79 41464-48-6 mg/kg
E1668C PCB-8 34883-43-7 mg/kg
E1668C PCB-80 33284-52-5 mg/kg
E1668C PCB-81 70362-50-4 mg/kg
E1668C PCB-82 52663-62-4 mg/kg
E1668C PCB-83 60145-20-2 mg/kg
E1668C PCB-84 52663-60-2 mg/kg
E1668C PCB-85 65510-45-4 mg/kg
E1668C PCB-86 55312-69-1 mg/kg
E1668C PCB-87 38380-02-8 mg/kg
E1668C PCB-88 55215-17-3 mg/kg
E1668C PCB-89 73575-57-2 mg/kg
E1668C PCB-9 34883-39-1 mg/kg
E1668C PCB-90 68194-07-0 mg/kg
E1668C PCB-91 68194-05-8 mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT WS-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR09 UPR09

UPR09-MAFT-COMP04 UPR09-MAFT-COMP05 UPR09-MAFT-COMP06 UPR09-MAFT-COMP07 UPR10-MAFT-COMP08 UPR09-WSFT-IND010 UPR09-WSFT-IND032
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012

N N N N N N N

0.000544 0.000508 0.000373 0.00446 J 0.000909 0.00349 0.00225 
7.95E-05 6.24E-05 4.78E-05 0.000844 0.000139 0.00032 0.000204 
0.00223 0.00205 0.00147 0.0143 J 0.00347 0.0124 J 0.00849 
0.000243 0.00027 0.000214 0.00132 0.00029 0.00111 0.000545 
9.7E-05 9.74E-05 7.81E-05 0.000479 0.00013 0.000591 0.00034 
4.51E-07 5.98E-07 4.39E-07 7.21E-07 6.87E-07 7.47E-07 2.75E-07 
0.000366 0.000279 0.00021 0.00431 J 0.000568 0.00193 0.00116 
0.00145 0.00134 0.000929 0.00883 J 0.002 0.00714 0.00486 
1.23E-06 J 2.68E-06 J 2.07E-06 J 5.32E-06 J 2.93E-06 J 1.98E-05 J 1.23E-05 J
0.000297 0.000261 0.000223 0.00115 0.000368 0.00126 0.000742 
0.000206 0.000168 0.000119 0.000668 0.000279 0.00113 0.000756 
0.00247 0.00232 0.00173 0.0139 J 0.00375 J 0.00303 0.00305 
4.67E-07 6.19E-07 4.55E-07 7.23E-07 6.89E-07 7.49E-07 2.85E-07 
9.71E-06 1.23E-05 6.93E-06 2.82E-05 1.75E-05 7.74E-05 6.76E-05 
2.19E-05 2.09E-05 1.51E-05 6.29E-05 4.04E-05 8.62E-05 4.99E-05 
0.000541 0.000486 0.000377 0.00106 0.00101 0.00398 J 0.00219 
1.38E-05 1.26E-05 8.08E-06 9.84E-05 2.61E-05 5.96E-05 3.93E-05 
6.83E-06 6E-06 5.05E-06 2.82E-05 1.23E-05 4.04E-05 2.41E-05 
0.000227 0.000201 0.000148 0.0016 0.000349 0.00119 0.000758 
3.06E-05 J 6.4E-05 5.62E-05 0.000111 5.57E-05 0.000552 0.000351 
0.000309 0.000274 0.000155 0.000638 0.000594 0.00119 0.00112 
0.00234 0.0022 0.00142 0.00934 0.00463 0.0155 J 0.00983 
3.54E-07 4.7E-07 3.45E-07 5.71E-07 5.45E-07 5.92E-07 2.16E-07 
8.23E-05 7.77E-05 4.77E-05 0.00041 0.000164 0.000462 0.000351 
0.000917 0.000849 0.000603 0.00606 J 0.00133 0.00463 J 0.00323 
4.51E-07 5.98E-07 4.39E-07 7.21E-07 6.87E-07 7.47E-07 2.75E-07 
0.00158 0.00142 0.000929 0.0049 J 0.0032 0.0098 J 0.00664 J
6.97E-05 6.05E-05 4.2E-05 0.000421 0.000126 0.000281 0.000144 
1.63E-05 1.66E-05 9.86E-06 5.98E-05 3.57E-05 9.9E-05 8.53E-05 
4E-07 5.31E-07 3.9E-07 6.39E-07 6.09E-07 6.62E-07 2.45E-07 
3.98E-06 J 7.57E-06 J 4.98E-06 J 1.79E-05 J 8.18E-06 J 4.87E-05 J 3.23E-05 
9.24E-07 9.65E-07 8.32E-07 1.55E-06 1.3E-06 2.41E-06 2.08E-06 
4.67E-07 6.2E-07 4.55E-07 7.4E-07 7.05E-07 7.67E-07 2.85E-07 
2.31E-05 2.33E-05 1.69E-05 9.75E-05 3.78E-05 0.000109 7.99E-05 
7.14E-06 1.05E-05 5.92E-06 3.44E-05 1.39E-05 5.65E-05 5.01E-05 
9.24E-07 9.65E-07 8.32E-07 1.55E-06 1.3E-06 2.41E-06 2.08E-06 
3.54E-07 4.7E-07 3.45E-07 5.71E-07 5.45E-07 5.92E-07 2.16E-07 
9.24E-07 9.65E-07 8.32E-07 1.55E-06 1.3E-06 2.41E-06 2.08E-06 
0.000101 J 9.95E-05 J 6.08E-05 J 0.000174 0.000197 0.000513 0.000448 J
9.78E-07 U 1.02E-06 U 8.81E-07 U 1.69E-06 U 1.41E-06 U 2.61E-06 U 2.2E-06 U
1.18E-05 1.34E-05 8.12E-06 1.96E-05 1.97E-05 6.11E-05 4.29E-05 
9.48E-05 0.000204 0.000149 0.000327 0.000165 0.00146 0.000977 
8.25E-07 U 8.62E-07 U 7.43E-07 U 1.4E-06 U 1.18E-06 U 2.17E-06 U 1.86E-06 U
5.31E-06 5.78E-06 3.45E-06 9.33E-06 8.97E-06 2.51E-05 1.83E-05 
0.00016 0.000193 0.000113 0.000409 0.000459 0.00101 0.000896 
6.9E-05 0.000113 6.19E-05 0.000217 0.000252 0.000378 0.000331 
0.000344 0.000374 0.000248 0.00102 0.000838 0.00201 0.0017 
0.000272 0.000344 0.0002 0.000747 0.000856 0.00129 0.00142 
0.00103 0.00132 0.00073 0.00255 0.0029 0.00543 0.00542 
7.01E-07 7.81E-07 5.19E-07 2E-06 1.15E-06 1.44E-06 7.71E-07 
9.35E-07 U 1.04E-06 U 6.92E-07 U 2.21E-06 U 1.28E-06 U 1.59E-06 U 1.03E-06 U
1.74E-05 1.52E-05 1.06E-05 7.22E-05 4.58E-05 0.000123 9.53E-05 
9.79E-06 J 1.64E-05 J 1.31E-05 J 3.4E-05 J 1.84E-05 J 0.000106 8.32E-05 
0.00165 0.00213 0.00115 0.00455 0.00489 0.00735 0.00763 
0.000211 0.000249 0.000144 0.00108 0.000635 0.00139 0.0012 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-92 52663-61-3 mg/kg
E1668C PCB-93 73575-56-1 mg/kg
E1668C PCB-94 73575-55-0 mg/kg
E1668C PCB-95 38379-99-6 mg/kg
E1668C PCB-96 73575-54-9 mg/kg
E1668C PCB-97 41464-51-1 mg/kg
E1668C PCB-98 60233-25-2 mg/kg
E1668C PCB-99 38380-01-7 mg/kg
E1668C Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668C PCB, TOTAL (a) PCB mg/kg
E1668C PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668C PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668C Monochlorobiphenyl 27323-18-8 mg/kg
E1668C Dichlorobiphenyl 25512-42-9 mg/kg
E1668C Trichlorobiphenyl 25323-68-6 mg/kg
E1668C Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668C Pentachlorobiphenyl 25429-29-2 mg/kg
E1668C Hexachlorobiphenyl 26601-64-9 mg/kg
E1668C Heptachlorobiphenyl 28655-71-2 mg/kg
E1668C Octachlorobiphenyl 55722-26-4 mg/kg
E1668C Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082A Aroclor-1016 12674-11-2 mg/kg
SW8082A Aroclor-1221 11104-28-2 mg/kg
SW8082A Aroclor-1232 11141-16-5 mg/kg
SW8082A Aroclor-1242 53469-21-9 mg/kg
SW8082A Aroclor-1248 12672-29-6 mg/kg
SW8082A Aroclor-1254 11097-69-1 mg/kg
SW8082A Aroclor-1260 11096-82-5 mg/kg
SW8082A Aroclor-1262 37324-23-5 mg/kg
SW8082A Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT WS-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR09 UPR09

UPR09-MAFT-COMP04 UPR09-MAFT-COMP05 UPR09-MAFT-COMP06 UPR09-MAFT-COMP07 UPR10-MAFT-COMP08 UPR09-WSFT-IND010 UPR09-WSFT-IND032
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012

N N N N N N N

0.000314 0.000396 0.000237 0.000921 0.00095 0.0011 0.00105 
4.84E-05 5.26E-05 2.13E-05 0.000197 0.000113 0.000296 0.000308 
1.51E-05 1.26E-05 7.97E-06 9.36E-05 3.78E-05 9.38E-05 8.63E-05 
0.00115 0.00133 0.000844 0.00433 J 0.00264 0.00432 J 0.00409 J
1.53E-05 1.53E-05 9.42E-06 0.000153 3.54E-05 0.000104 7.94E-05 
7.01E-07 7.81E-07 5.19E-07 2E-06 1.15E-06 1.44E-06 7.71E-07 
3.19E-06 6.12E-06 2.32E-06 3.84E-05 1.68E-05 2.9E-05 2.77E-05 
0.000894 0.00114 0.000632 0.00271 0.00294 0.00484 J 0.00511 J
6.02E-05 8.75E-05 3.54E-05 0.00025 0.000369 0.000418 0.000666 
0.0427 0.0502 0.0298 0.19 0.107 0.221 0.205 
0.0402 0.0467 0.0281 0.183 0.0987 0.21 0.191 
5.2E-07 7.3E-07 4.53E-07 1.45E-06 1.59E-06 1.94E-06 2.66E-06 

1.15E-05 1.86E-05 1.99E-05 5.65E-05 1.77E-05 0.000129 4.83E-05 
0.000308 J 0.000538 J 0.000499 J 0.000888 J 0.000513 J 0.0031 J 0.00223 J
0.0057 0.00714 EMPC-J 0.00506 0.039 J 0.00978 0.0451 J 0.0241 
0.0154 J 0.0141 J 0.00997 J 0.0837 J 0.0252 J 0.0757 J 0.0509 J
0.0106 EMPC-J 0.0135 EMPC-J 0.00748 EMPC-J 0.0307 J 0.0305 J 0.0497 J 0.0526 J
0.00723 EMPC-J 0.00992 0.00486 EMPC-J 0.0221 EMPC-J 0.0257 EMPC-J 0.0314 0.047 J
0.00257 J 0.00373 J 0.00146 EMPC-J 0.00993 J 0.0104 J 0.0112 J 0.0204 J
0.000687 0.00101 0.000371 EMPC-J 0.00292 0.00336 0.00314 0.0058 EMPC-J
0.000148 J 0.000218 J 7.41E-05 J 0.000616 J 0.000751 J 0.000906 J 0.0017 J

0.00786 U 0.00797 U 0.00786 U 0.00797 U 0.00798 U 0.00798 U 0.008 U
0.00786 U 0.00797 U 0.00786 U 0.00797 U 0.00798 U 0.00798 U 0.008 U
0.00786 UJ 0.00797 UJ 0.00786 UJ 0.00797 UJ 0.00798 UJ 0.00798 UJ 0.008 UJ
0.00786 U 0.00797 U 0.00786 U 0.00797 U 0.00798 U 0.00798 U 0.008 U
0.0272 0.0433 0.0452 0.0987 0.0296 0.109 0.132 
0.042 0.0684 0.0711 0.0513 0.0482 0.0935 0.214 
0.0198 J 0.0307 J 0.0418 J 0.0212 J 0.023 J 0.0353 J 0.091 J
0.00786 U 0.00797 U 0.00786 U 0.00797 U 0.00798 U 0.00798 U 0.008 U
0.00786 U 0.00797 U 0.00786 U 0.00797 U 0.00798 U 0.00798 U 0.008 U

6.83E-08 U 9.07E-08 EMPC-J 1.46E-07 J 1.4E-07 J 1.54E-07 J 1.83E-07 J 3.07E-07 J
3.19E-08 U 3.09E-08 U 5.03E-08 U 7.82E-08 U 3.37E-08 U 5.14E-08 J 9.35E-08 EMPC-J
4.92E-08 U 4.57E-08 U 7.52E-08 U 1.24E-07 U 5.2E-08 U 5.92E-08 U 5.98E-08 U
6.68E-08 U 5.71E-08 U 7.08E-08 U 9.05E-08 U 5.13E-08 U 5.97E-08 U 1.2E-07 J
5.19E-08 U 5.62E-08 U 6.99E-08 U 8.46E-08 U 4.22E-08 U 6.73E-08 U 5.7E-08 EMPC-J
6.16E-08 UJ 5.69E-08 UJ 6.56E-08 UJ 8.41E-08 UJ 7.23E-08 EMPC-J 8.82E-08 EMPC-J 1.27E-07 J
4.57E-08 U 5.13E-08 U 6.13E-08 U 7.45E-08 U 3.93E-08 U 6.05E-08 U 3.94E-08 U
8.05E-08 U 6.95E-08 U 7.46E-08 U 9.56E-08 U 6E-08 U 8E-08 U 8.89E-08 U
7.65E-08 U 7.52E-08 U 1.03E-07 U 1.26E-07 U 6.49E-08 U 9.99E-08 U 6.45E-08 U
4.19E-08 U 3.35E-08 U 4.28E-08 U 5.99E-08 U 4.09E-08 U 7.72E-08 EMPC-J 9E-08 EMPC-J
6.73E-08 U 5.72E-08 EMPC-J 6.36E-08 U 1.17E-07 J 1.1E-07 J 9.41E-08 EMPC-J 1.77E-07 J
5.46E-08 U 5.88E-08 U 7.48E-08 U 8.89E-08 U 4.47E-08 U 7.28E-08 U 4.66E-08 U
6.18E-08 J 8.25E-08 EMPC-J 6.5E-08 J 1.77E-07 J 1.76E-07 J 1.39E-07 EMPC-J 2.18E-07 J
5.32E-08 EMPC-J 8.15E-08 EMPC-J 6.06E-08 U 9.66E-08 EMPC-J 9.22E-08 J 1.88E-07 EMPC-J 1.46E-07 EMPC-J
2.22E-07 J 2.77E-07 J 2.34E-07 J 7.02E-07 6.1E-07 1.2E-06 1.19E-06 
2.82E-07 J 3.31E-07 J 1.86E-07 U 3.3E-07 EMPC-J 3.32E-07 EMPC-J 4.64E-07 J 5.33E-07 EMPC-J
1.12E-07 U 1.01E-07 U 1.44E-07 U 2.05E-07 U 1.08E-07 U 1.44E-07 U 1.14E-07 U
9.4E-08 1.92E-07 4.44E-08 3.38E-07 3.25E-07 4.57E-07 5.45E-07 
6.83E-08 U 2.08E-07 EMPC-J 2.3E-07 EMPC-J 2.56E-07 EMPC-J 2.56E-07 2.7E-07 EMPC-J 4.1E-07 
3.97E-08 U 3.76E-08 U 6.15E-08 U 9.91E-08 U 4.2E-08 U 5.14E-08 9.35E-08 EMPC-J
8.05E-08 UJ 6.95E-08 UJ 6.97E-08 UJ 8.93E-08 UJ 1.32E-07 UJ 1.68E-07 UJ 3.36E-07 UJ
5.61E-08 U 5.97E-08 U 7.59E-08 U 1.06E-07 EMPC-J 6.14E-08 1.36E-07 1.9E-07 EMPC-J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

(a) - Sum of detected congeners.
Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ- The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White perch-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

MA-FT MA-FT MA-FT MA-FT MA-FT WS-FT WS-FT
UPR09 UPR09 UPR09 UPR09 UPR10 UPR09 UPR09

UPR09-MAFT-COMP04 UPR09-MAFT-COMP05 UPR09-MAFT-COMP06 UPR09-MAFT-COMP07 UPR10-MAFT-COMP08 UPR09-WSFT-IND010 UPR09-WSFT-IND032
10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/9/2012 10/10/2012

N N N N N N N

6.73E-08 U 5.72E-08 EMPC-J 6.36E-08 U 1.17E-07 J 1.1E-07 J 9.41E-08 EMPC-J 1.77E-07 J
6.18E-08 8.25E-08 EMPC-J 6.5E-08 1.77E-07 1.76E-07 4.2E-07 EMPC-J 4.85E-07 EMPC-J
1.27E-07 U 1.77E-07 U 8.4E-08 U 2.28E-07 U 1.78E-07 U 3.1E-07 U 2.57E-07 U
2.22E-07 2.77E-07 2.9E-07 EMPC-J 8.01E-07 EMPC-J 6.85E-07 1.37E-06 1.44E-06 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Butylins

KRONE Dibutyltin 14488-53-0 mg/kg
KRONE Monobutyltin 78763-54-9 mg/kg
KRONE Tetrabutyltin 1461-25-2 mg/kg
KRONE Tributyltin 36643-28-4 mg/kg

Pesticides
E1699M 2,4'-DDD 53-19-0 mg/kg
E1699M 2,4'-DDE 3424-82-6 mg/kg
E1699M 2,4'-DDT 789-02-6 mg/kg
E1699M 4,4'-DDD 72-54-8 mg/kg
E1699M 4,4'-DDE 72-55-9 mg/kg
E1699M 4,4'-DDT 50-29-3 mg/kg
E1699M Aldrin 309-00-2 mg/kg
E1699M alpha-BHC 319-84-6 mg/kg
E1699M beta-BHC 319-85-7 mg/kg
E1699M cis-Chlordane 5103-71-9 mg/kg
E1699M cis-Nonachlor 5103-73-1 mg/kg
E1699M delta-BHC 319-86-8 mg/kg
E1699M Dieldrin 60-57-1 mg/kg
E1699M Endosulfan I 959-98-8 mg/kg
E1699M Endosulfan II 33213-65-9 mg/kg
E1699M Endosulfan Sulfate 1031-07-8 mg/kg
E1699M Endrin 72-20-8 mg/kg
E1699M Endrin aldehyde 7421-93-4 mg/kg
E1699M Endrin ketone 53494-70-5 mg/kg
E1699M gamma-BHC (Lindane) 58-89-9 mg/kg
E1699M Heptachlor 76-44-8 mg/kg
E1699M Heptachlor Epoxide 1024-57-3 mg/kg
E1699M Hexachlorobenzene 118-74-1 mg/kg
E1699M Methoxychlor 72-43-5 mg/kg
E1699M Oxy-chlordane 27304-13-8 mg/kg
E1699M trans-Chlordane 5103-74-2 mg/kg
E1699M trans-Nonachlor 39765-80-5 mg/kg

Metals and Inorganics
E1632 Arsenic, Inorganic 7440-38-2 mg/kg
CALC Arsenic, Organic AS-ORG mg/kg
E1630 Methyl Mercury 22967-92-6 mg/kg
E1631E Mercury, Total 7439-97-6 mg/kg
CALC Mercury, Inorganic HG-INORG mg/kg
SW6010C Calcium 7440-70-2 mg/kg
SW6010C Chromium 7440-47-3 mg/kg
SW6010C Iron 7439-89-6 mg/kg
SW6010C Magnesium 7439-95-4 mg/kg
SW6010C Potassium 7440-09-7 mg/kg
SW6010C Sodium 7440-23-5 mg/kg
SW6010C Titanium 7440-32-6 mg/kg
SW6010C Vanadium 7440-62-2 mg/kg
SW6010C Zinc 7440-66-6 mg/kg
SW6020A Aluminum 7429-90-5 mg/kg
SW6020A Antimony 7440-36-0 mg/kg
SW6020A Arsenic, Total 7440-38-2 mg/kg
SW6020A Barium 7440-39-3 mg/kg
SW6020A Beryllium 7440-41-7 mg/kg
SW6020A Cadmium 7440-43-9 mg/kg
SW6020A Cobalt 7440-48-4 mg/kg

Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

WS-FT WS-FT WS-FT
UPR09 UPR10 UPR10

UPR09-WSFT-IND037 UPR10-WSFT-IND022 UPR10-WSFT-IND028
10/10/2012 10/9/2012 10/9/2012

N N N

0.007 UJ 0.0047 UJ 0.005 UJ
0.007 U 0.0047 U 0.005 U
0.007 U 0.0047 U 0.005 U
0.00089 J 0.0047 UJ 0.005 UJ

0.00084 U 0.0023 0.0016 
0.0003 UJ 0.000365 J 0.00026 J
0.00017 U 0.000491 J 0.000307 J
0.0026 0.0114 0.0076 
0.0062 0.0271 0.0124 
0.00059 U 0.0076 0.0037 U
5.7E-05 U 5.33E-05 U 4.49E-05 U
0.00011 U 5.1E-05 U 6.7E-05 U
0.00017 U 7.7E-05 U 0.0001 U
0.0056 J 0.0321 J 0.0188 J
0.0015 0.0076 0.004 
0.00016 U 7.2E-05 U 9.5E-05 U
0.0018 0.0136 0.0074 
0.00037 U 0.00013 U 0.0002 U
0.00083 U 0.00073 U 0.0003 U
1.1E-05 U 0.000202 J 8.66E-05 J
5.4E-05 J 8.2E-05 U 7E-05 J
8.6E-05 U 6.1E-05 J 3.3E-05 U
0.00035 U 7.1E-05 U 7.2E-05 U
9.3E-05 U 8.3E-05 J 8E-05 U
3.52E-05 J 0.000102 J 5.4E-05 UJ
0.00056 J 0.0052 0.0028 
0.000219 J 0.00067 J 0.000553 J
0.00028 U 0.00011 U 6.2E-05 U
0.000863 J 0.0057 J 0.0041 J
0.0033 0.0122 0.0085 
0.0034 0.0118 0.0079 

0.01 U 0.01 U 0.009 U
0.035 0.031 0.041 
0.0754 0.321 0.0737 
0.077 J 0.355 0.0846 J
0.0016 0.034 0.0109 
368 311 280 
0.126 0.318 0.265 
7.02 J 7.69 J 4.58 J
314 286 306 
4190 3640 4260 
613 597 428 
0.039 U 0.046 UJ 0.043 U
0.078 U 0.093 U 0.085 U

0.4 U 0.64 J 0.42 U
0.0101 UJ 0.0187 J 0.0104 UJ
0.035 J 0.031 J 0.041 J
0.144 J 0.192 0.105 J
0.0039 U 0.0046 U 0.0043 U
0.0005 J 0.0009 J 0.0008 J
0.0073 J 0.0064 J 0.0059 J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW6020A Copper 7440-50-8 mg/kg
SW6020A Lead 7439-92-1 mg/kg
SW6020A Manganese 7439-96-5 mg/kg
SW6020A Nickel 7440-02-0 mg/kg
SW6020A Silver 7440-22-4 mg/kg
SW6020A Thallium 7440-28-0 mg/kg
SW6020A Zinc 7440-66-6 mg/kg
SW7742 Selenium 7782-49-2 mg/kg

Polycyclic Aromatic Hydrocarbons
CARB429 MOD1-Methylnaphthalene 90-12-0 mg/kg
CARB429 MOD1-Methylphenanthrene 832-69-9 mg/kg
CARB429 MOD2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg
CARB429 MOD2,6-Dimethylnaphthalene 581-42-0 mg/kg
CARB429 MOD2-Methylnaphthalene 91-57-6 mg/kg
CARB429 MODAcenaphthene 83-32-9 mg/kg
CARB429 MODAcenaphthylene 208-96-8 mg/kg
CARB429 MODAnthracene 120-12-7 mg/kg
CARB429 MODBenzo(a)anthracene 56-55-3 mg/kg
CARB429 MODBenzo(a)pyrene 50-32-8 mg/kg
CARB429 MODBenzo(E)pyrene 192-97-2 mg/kg
CARB429 MODBenzo(g,h,i)perylene 191-24-2 mg/kg
CARB429 MODBenzo(k)fluoranthene 207-08-9 mg/kg
CARB429 MODBENZOFLUORANTHENE ISOMER 56832-73-6 mg/kg
CARB429 MODChrysene 218-01-9 mg/kg
CARB429 MODDibenzo(a,h)anthracene 53-70-3 mg/kg
CARB429 MODDibenzothiophene 132-65-0 mg/kg
CARB429 MODFluoranthene 206-44-0 mg/kg
CARB429 MODFluorene 86-73-7 mg/kg
CARB429 MODIndeno(1,2,3-cd)pyrene 193-39-5 mg/kg
CARB429 MODNaphthalene 91-20-3 mg/kg
CARB429 MODPerylene 198-55-0 mg/kg
CARB429 MODPhenanthrene 85-01-8 mg/kg
CARB429 MODPyrene 129-00-0 mg/kg

Semivolatile Organic Compounds
SW8270D 1,1'-Biphenyl 92-52-4 mg/kg
SW8270D 2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg
SW8270D 2,4,5-Trichlorophenol 95-95-4 mg/kg
SW8270D 2,4,6-Trichlorophenol 88-06-2 mg/kg
SW8270D 2,4-Dichlorophenol 120-83-2 mg/kg
SW8270D 2,4-Dimethylphenol 105-67-9 mg/kg
SW8270D 2,4-Dinitrophenol 51-28-5 mg/kg
SW8270D 2,4-Dinitrotoluene 121-14-2 mg/kg
SW8270D 2,6-Dinitrotoluene 606-20-2 mg/kg
SW8270D 2-Chloronaphthalene 91-58-7 mg/kg
SW8270D 2-Chlorophenol 95-57-8 mg/kg
SW8270D 2-Methylnaphthalene 91-57-6 mg/kg
SW8270D 2-Methylphenol 95-48-7 mg/kg
SW8270D 2-Nitroaniline 88-74-4 mg/kg
SW8270D 2-Nitrophenol 88-75-5 mg/kg
SW8270D 3,3'-Dichlorobenzidine 91-94-1 mg/kg
SW8270D 3-Nitroaniline 99-09-2 mg/kg
SW8270D 4,6-Dinitro-2-methylphenol 534-52-1 mg/kg
SW8270D 4-Bromophenyl-phenylether 101-55-3 mg/kg
SW8270D 4-Chloro-3-methylphenol 59-50-7 mg/kg
SW8270D 4-Chloroaniline 106-47-8 mg/kg

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

WS-FT WS-FT WS-FT
UPR09 UPR10 UPR10

UPR09-WSFT-IND037 UPR10-WSFT-IND022 UPR10-WSFT-IND028
10/10/2012 10/9/2012 10/9/2012

N N N

0.33 0.374 0.305 
0.0114 0.0108 0.0043 U
0.534 J 0.385 J 0.38 J
0.096 J 0.204 J 0.17 J
0.0039 U 0.0046 U 0.0043 U
0.0039 UJ 0.0046 UJ 0.0043 UJ
8.01 11.3 8.92 
0.641 0.498 0.511 

0.0092 0.005 0.0016 J
0.0007 J 0.00043 U 0.00025 U
0.00183 J 0.0015 J 0.00078 J
0.0036 0.00217 J 0.00062 J
0.0047 J 0.0028 J 0.0013 J
0.0092 J 0.0105 0.0032 
0.0045 J 0.0037 0.00136 J
0.003 0.0047 0.0024 
0.00052 U 0.00059 U 0.0008 U
0.0012 U 0.0012 U 0.00063 UJ
0.00075 U 0.00076 U 0.0005 U
0.00051 U 0.00053 UJ 0.0007 J
0.00068 U 0.00069 U 0.0005 U
0.00036 U 0.00036 U 0.00033 U
0.00077 U 0.00087 U 0.001 U
0.0013 UJ 0.0013 UJ 0.00047 U
0.000468 J 0.000645 J 0.000172 U
0.00179 J 0.00166 J 0.00055 J
0.0026 J 0.0033 J 0.001 J
0.00065 U 0.00066 U 0.00077 J
0.0066 UJ 0.0059 0.0033 UJ
0.00056 U 0.00058 U 0.00042 U
0.0038 0.003 0.00087 U
0.00131 J 0.00132 J 0.00082 U

3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
23.5 U 23.5 U 23.7 U
5.88 U 5.88 U 5.93 U
1.96 U 1.96 U 1.98 U
3.92 U 3.92 U 3.95 U
1.96 U 1.96 U 1.98 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
1.96 U 1.96 U 1.98 U
3.92 U 3.92 U 3.95 U
5.88 U 5.88 U 5.93 U
1.96 U 1.96 U 1.98 U
19.6 U 19.6 U 19.8 U
3.92 U 3.92 U 3.95 U
5.88 U 5.88 U 5.93 U
1.96 U 1.96 U 1.98 U
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270D 4-Chlorophenyl-phenylether 7005-72-3 mg/kg
SW8270D 4-Methylphenol 106-44-5 mg/kg
SW8270D 4-Nitroaniline 100-01-6 mg/kg
SW8270D 4-Nitrophenol 100-02-7 mg/kg
SW8270D Acenaphthene 83-32-9 mg/kg
SW8270D Acenaphthylene 208-96-8 mg/kg
SW8270D Acetophenone 98-86-2 mg/kg
SW8270D Anthracene 120-12-7 mg/kg
SW8270D Atrazine 1912-24-9 mg/kg
SW8270D Benzaldehyde 100-52-7 mg/kg
SW8270D Benzo(a)anthracene 56-55-3 mg/kg
SW8270D Benzo(a)pyrene 50-32-8 mg/kg
SW8270D Benzo(b)fluoranthene 205-99-2 mg/kg
SW8270D Benzo(g,h,i)perylene 191-24-2 mg/kg
SW8270D Benzo(k)fluoranthene 207-08-9 mg/kg
SW8270D bis-(2-chloroethoxy)methane 111-91-1 mg/kg
SW8270D bis-(2-Chloroethyl)ether 111-44-4 mg/kg
SW8270D bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg
SW8270D Butylbenzylphthalate 85-68-7 mg/kg
SW8270D Caprolactam 105-60-2 mg/kg
SW8270D Carbazole 86-74-8 mg/kg
SW8270D Chrysene 218-01-9 mg/kg
SW8270D Dibenzo(a,h)anthracene 53-70-3 mg/kg
SW8270D Dibenzofuran 132-64-9 mg/kg
SW8270D Diethylphthalate 84-66-2 mg/kg
SW8270D Dimethylphthalate 131-11-3 mg/kg
SW8270D Di-n-butylphthalate 84-74-2 mg/kg
SW8270D Di-n-octylphthalate 117-84-0 mg/kg
SW8270D Fluoranthene 206-44-0 mg/kg
SW8270D Fluorene 86-73-7 mg/kg
SW8270D Hexachlorobenzene 118-74-1 mg/kg
SW8270D Hexachlorobutadiene 87-68-3 mg/kg
SW8270D Hexachlorocyclo-pentadiene 77-47-4 mg/kg
SW8270D Hexachloroethane 67-72-1 mg/kg
SW8270D Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg
SW8270D Isophorone 78-59-1 mg/kg
SW8270D Naphthalene 91-20-3 mg/kg
SW8270D Nitrobenzene 98-95-3 mg/kg
SW8270D N-Nitroso-di-n-propylamine 621-64-7 mg/kg
SW8270D N-Nitrosodiphenylamine 86-30-6 mg/kg
SW8270D Pentachlorophenol 87-86-5 mg/kg
SW8270D Phenanthrene 85-01-8 mg/kg
SW8270D Phenol 108-95-2 mg/kg
SW8270D Pyrene 129-00-0 mg/kg

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

WS-FT WS-FT WS-FT
UPR09 UPR10 UPR10

UPR09-WSFT-IND037 UPR10-WSFT-IND022 UPR10-WSFT-IND028
10/10/2012 10/9/2012 10/9/2012

N N N

1.96 U 1.96 U 1.98 U
3.92 U 3.92 U 3.95 U
1.96 U 1.96 U 1.98 U
39.2 U 39.2 U 39.5 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
29.4 U 29.4 U 29.6 U
1.96 U 1.96 U 1.98 U
3.92 U 3.92 U 3.95 U
1.96 U 1.96 U 1.98 U
1.96 U 1.96 U 1.98 U
1.96 U 1.96 U 1.98 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
7.84 U 7.84 U 7.9 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
1.96 U 1.96 U 1.98 U
1.96 U 1.96 U 1.98 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
5.88 U 5.88 U 5.93 U
3.92 U 3.92 U 3.95 U
1.96 U 1.96 U 1.98 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
1.96 U 1.96 U 1.98 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
11.8 U 11.8 U 11.8 U
3.92 U 3.92 U 3.95 U
3.92 U 3.92 U 3.95 U
1.96 U 1.96 U 1.98 U
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW8270DSIM C1-Benzanthracene/chrysenes BACC1 mg/kg
SW8270DSIM C1-DIBENZOTHIOPHENE DBTC1 mg/kg
SW8270DSIM C1-FLUORENE FLC1 mg/kg
SW8270DSIM C1-Phenanthrene/anthracenes PATAC1 mg/kg
SW8270DSIM C1-Pyrene/fluoranthenes PFLAC1 mg/kg
SW8270DSIM C2-Benzanthracene/chrysenes BACC2 mg/kg
SW8270DSIM C2-DIBENZOTHIOPHENE DBTC2 mg/kg
SW8270DSIM C2-FLUORENE FLC2 mg/kg
SW8270DSIM C2-NAPHTHALENES NPHC2 mg/kg
SW8270DSIM C2-Phenanthrene/anthracenes PATAC2 mg/kg
SW8270DSIM C3-Benzanthracene/chrysenes BACC3 mg/kg
SW8270DSIM C3-DIBENZOTHIOPHENE DBTC3 mg/kg
SW8270DSIM C3-FLUORENE FLC3 mg/kg
SW8270DSIM C3-NAPHTHALENE NPHC3 mg/kg
SW8270DSIM C3-Phenanthrene/anthracenes PATAC3 mg/kg
SW8270DSIM C4-Benzanthracene/chrysenes BACC4 mg/kg
SW8270DSIM C4-Dibenzothiophenes DTPC4 mg/kg
SW8270DSIM C4-NAPHTHALENE NPHC4 mg/kg
SW8270DSIM C4-Phenanthrenes/anthracenes PATAC4 mg/kg

Polychlorinated Biphenyls (Congeners)
E1668C PCB-1 2051-60-7 mg/kg
E1668C PCB-10 33146-45-1 mg/kg
E1668C PCB-100 39485-83-1 mg/kg
E1668C PCB-101 37680-73-2 mg/kg
E1668C PCB-102 68194-06-9 mg/kg
E1668C PCB-103 60145-21-3 mg/kg
E1668C PCB-104 56558-16-8 mg/kg
E1668C PCB-105 32598-14-4 mg/kg
E1668C PCB-106 70424-69-0 mg/kg
E1668C PCB-107 70424-68-9 mg/kg
E1668C PCB-108 70362-41-3 mg/kg
E1668C PCB-109 74472-35-8 mg/kg
E1668C PCB-11 2050-67-1 mg/kg
E1668C PCB-110 38380-03-9 mg/kg
E1668C PCB-111 39635-32-0 mg/kg
E1668C PCB-112 74472-36-9 mg/kg
E1668C PCB-113 68194-10-5 mg/kg
E1668C PCB-114 74472-37-0 mg/kg
E1668C PCB-115 74472-38-1 mg/kg
E1668C PCB-116 18259-05-7 mg/kg
E1668C PCB-117 68194-11-6 mg/kg
E1668C PCB-118 31508-00-6 mg/kg
E1668C PCB-119 56558-17-9 mg/kg
E1668C PCB-12 2974-92-7 mg/kg
E1668C PCB-120 68194-12-7 mg/kg
E1668C PCB-121 56558-18-0 mg/kg
E1668C PCB-122 76842-07-4 mg/kg
E1668C PCB-123 65510-44-3 mg/kg
E1668C PCB-124 70424-70-3 mg/kg
E1668C PCB-125 74472-39-2 mg/kg
E1668C PCB-126 57465-28-8 mg/kg
E1668C PCB-127 39635-33-1 mg/kg
E1668C PCB-128 38380-07-3 mg/kg
E1668C PCB-129 55215-18-4 mg/kg
E1668C PCB-13 2974-90-5 mg/kg

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

WS-FT WS-FT WS-FT
UPR09 UPR10 UPR10

UPR09-WSFT-IND037 UPR10-WSFT-IND022 UPR10-WSFT-IND028
10/10/2012 10/9/2012 10/9/2012

N N N

0.00149 U 0.00147 U 0.00149 U
0.000388 J 0.000455 J 0.000252 J
0.000736 J 0.000739 J 0.00149 U
0.00115 J 0.000747 J 0.00149 U
0.000525 J 0.000622 J 0.00149 U
0.00149 U 0.00147 U 0.00149 U
0.000411 J 0.000529 J 0.00038 J
0.000596 J 0.000708 J 0.00149 U
0.00336 0.00393 0.0012 J
0.000631 J 0.000868 J 0.000524 J
0.00149 U 0.00147 U 0.00149 U
0.00149 U 0.000745 J 0.000502 J
0.00149 U 0.00147 U 0.00149 U
0.00203 J 0.00241 J 0.00092 J
0.000782 J 0.00147 0.000834 J
0.00149 U 0.00147 U 0.00149 U
0.00149 U 0.00147 U 0.00149 U
0.00143 J 0.00158 J 0.00248 U
0.00043 J 0.000571 J 0.000425 J

2.26E-05 4.2E-05 1.72E-05 
1.55E-05 J 6.45E-05 3.43E-05 J
3.67E-06 1.62E-06 1.38E-06 
3.31E-06 1.52E-06 1.29E-06 
0.000138 0.00018 7.75E-05 
6.4E-05 6.45E-05 2.55E-05 
9.54E-06 4.8E-06 EMPC-J 3.78E-06 
0.00145 0.00304 0.00136 
2.86E-06 U 1.39E-06 U 1.19E-06 U
0.00029 0.000603 0.000225 
0.000113 0.000277 0.000105 
3.23E-06 1.5E-06 1.28E-06 
1.27E-05 UJ 2.82E-05 J 1.05E-05 UJ
0.00514 J 0.00869 J 0.0038 
6.19E-06 7.47E-06 3E-06 
8.79E-06 9.98E-06 6.99E-06 
3.31E-06 1.52E-06 1.29E-06 
9.78E-05 0.000209 8.35E-05 
0.0001 0.000144 4.89E-05 J
3.07E-06 1.45E-06 1.24E-06 
0.000125 0.00029 0.000126 
0.00385 0.00852 J 0.00322 
3.23E-06 1.5E-06 1.28E-06 
1.16E-05 J 1.71E-05 J 7.56E-06 J
1.75E-05 2.75E-05 9.86E-06 
4.59E-06 4.64E-06 1.71E-06 EMPC-J
3.54E-05 8.2E-05 3.38E-05 
8.33E-05 0.000177 7.67E-05 
2.89E-06 1.38E-06 1.18E-06 
3.23E-06 1.5E-06 1.28E-06 
1.01E-05 J 2.5E-05 1.05E-05 
2.76E-06 U 1.33E-06 U 1.16E-06 U
0.000676 0.00121 0.000497 
0.0052 0.0117 J 0.00403 
1.2E-06 1.64E-06 1.98E-06 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-130 52663-66-8 mg/kg
E1668C PCB-131 61798-70-7 mg/kg
E1668C PCB-132 38380-05-1 mg/kg
E1668C PCB-133 35694-04-3 mg/kg
E1668C PCB-134 52704-70-8 mg/kg
E1668C PCB-135 52744-13-5 mg/kg
E1668C PCB-136 38411-22-2 mg/kg
E1668C PCB-137 35694-06-5 mg/kg
E1668C PCB-138 35065-28-2 mg/kg
E1668C PCB-139 56030-56-9 mg/kg
E1668C PCB-14 34883-41-5 mg/kg
E1668C PCB-140 59291-64-4 mg/kg
E1668C PCB-141 52712-04-6 mg/kg
E1668C PCB-142 41411-61-4 mg/kg
E1668C PCB-143 68194-15-0 mg/kg
E1668C PCB-144 68194-14-9 mg/kg
E1668C PCB-145 74472-40-5 mg/kg
E1668C PCB-146 51908-16-8 mg/kg
E1668C PCB-147 68194-13-8 mg/kg
E1668C PCB-148 74472-41-6 mg/kg
E1668C PCB-149 38380-04-0 mg/kg
E1668C PCB-15 2050-68-2 mg/kg
E1668C PCB-150 68194-08-1 mg/kg
E1668C PCB-151 52663-63-5 mg/kg
E1668C PCB-152 68194-09-2 mg/kg
E1668C PCB-153 35065-27-1 mg/kg
E1668C PCB-154 60145-22-4 mg/kg
E1668C PCB-155 33979-03-2 mg/kg
E1668C PCB-156 38380-08-4 mg/kg
E1668C PCB-157 69782-90-7 mg/kg
E1668C PCB-158 74472-42-7 mg/kg
E1668C PCB-159 39635-35-3 mg/kg
E1668C PCB-16 38444-78-9 mg/kg
E1668C PCB-160 41411-62-5 mg/kg
E1668C PCB-161 74472-43-8 mg/kg
E1668C PCB-162 39635-34-2 mg/kg
E1668C PCB-163 74472-44-9 mg/kg
E1668C PCB-164 74472-45-0 mg/kg
E1668C PCB-165 74472-46-1 mg/kg
E1668C PCB-166 41411-63-6 mg/kg
E1668C PCB-167 52663-72-6 mg/kg
E1668C PCB-168 59291-65-5 mg/kg
E1668C PCB-169 32774-16-6 mg/kg
E1668C PCB-17 37680-66-3 mg/kg
E1668C PCB-170 35065-30-6 mg/kg
E1668C PCB-171 52663-71-5 mg/kg
E1668C PCB-172 52663-74-8 mg/kg
E1668C PCB-173 68194-16-1 mg/kg
E1668C PCB-174 38411-25-5 mg/kg
E1668C PCB-175 40186-70-7 mg/kg
E1668C PCB-176 52663-65-7 mg/kg
E1668C PCB-177 52663-70-4 mg/kg
E1668C PCB-178 52663-67-9 mg/kg
E1668C PCB-179 52663-64-6 mg/kg
E1668C PCB-18 37680-65-2 mg/kg

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

WS-FT WS-FT WS-FT
UPR09 UPR10 UPR10

UPR09-WSFT-IND037 UPR10-WSFT-IND022 UPR10-WSFT-IND028
10/10/2012 10/9/2012 10/9/2012

N N N

0.000318 0.000657 0.000236 
5.66E-05 0.000104 3.82E-05 
0.00139 0.00234 0.000901 
9.35E-05 0.000157 5.67E-05 
0.000213 0.000335 0.000123 
0.00124 0.00225 0.000758 
0.000415 0.000602 0.000263 
0.000201 0.00045 0.000143 
5.9E-07 1.14E-06 9.19E-07 
9.28E-05 0.000172 6.17E-05 
1.05E-06 U 1.42E-06 U 1.72E-06 U
6.11E-07 1.16E-06 9.38E-07 
0.000733 0.00108 0.000397 
6.91E-07 U 1.32E-06 U 1.07E-06 U
1.25E-05 1.48E-05 6.54E-06 
0.000179 0.000334 0.000118 
1.24E-06 EMPC-J 2.05E-06 8.03E-07 U
0.000827 0.00171 0.000559 
0.0034 0.00657 0.00229 
1.7E-05 1.41E-05 5.25E-06 
6.26E-07 1.18E-06 9.56E-07 
4.36E-05 J 0.000159 4.69E-05 J
1.37E-05 1.28E-05 4.62E-06 
6.4E-07 1.2E-06 9.71E-07 
7.57E-06 7.46E-06 3.17E-06 EMPC-J
0.00399 0.0095 J 0.00315 
7.69E-05 9.21E-05 3.21E-05 
4.42E-06 1.8E-05 7.19E-06 
0.000497 0.00111 0.000399 
1.1E-06 2.02E-06 1.41E-06 
0.000499 0.00113 0.000383 
7.85E-07 U 1.43E-06 U 9.69E-07 U
0.000965 0.000642 0.000509 
5.25E-07 U 1.02E-06 U 8.22E-07 U
4.88E-07 U 9.37E-07 U 7.55E-07 U
1.43E-05 3.45E-05 1.19E-05 
5.9E-07 1.14E-06 9.19E-07 
0.000302 0.000621 0.000223 
5.21E-06 5.55E-06 8.39E-07 U
8.97E-07 1.62E-06 1.1E-06 
0.000177 0.000418 0.000144 
5E-07 9.33E-07 7.53E-07 
1.25E-06 U 1.99E-06 U 1.37E-06 U
0.00132 0.00102 0.000746 
0.000835 0.00164 J 0.000584 
0.000269 0.000562 J 0.000191 
0.000149 0.000343 J 0.00011 
1.26E-06 2.09E-06 1.51E-06 
0.000732 0.00136 J 0.000441 
3.51E-05 8.04E-05 J 2.78E-05 
9.59E-05 0.000209 6.55E-05 
0.000579 0.00122 J 0.00041 
0.000199 0.000499 0.000157 
0.000298 0.000621 0.000198 
0.00164 0.00086 0.000637 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-180 35065-29-3 mg/kg
E1668C PCB-181 74472-47-2 mg/kg
E1668C PCB-182 60145-23-5 mg/kg
E1668C PCB-183 52663-69-1 mg/kg
E1668C PCB-184 74472-48-3 mg/kg
E1668C PCB-185 52712-05-7 mg/kg
E1668C PCB-186 74472-49-4 mg/kg
E1668C PCB-187 52663-68-0 mg/kg
E1668C PCB-188 74487-85-7 mg/kg
E1668C PCB-189 39635-31-9 mg/kg
E1668C PCB-19 38444-73-4 mg/kg
E1668C PCB-190 41411-64-7 mg/kg
E1668C PCB-191 74472-50-7 mg/kg
E1668C PCB-192 74472-51-8 mg/kg
E1668C PCB-193 69782-91-8 mg/kg
E1668C PCB-194 35694-08-7 mg/kg
E1668C PCB-195 52663-78-2 mg/kg
E1668C PCB-196 42740-50-1 mg/kg
E1668C PCB-197 33091-17-7 mg/kg
E1668C PCB-198 68194-17-2 mg/kg
E1668C PCB-199 52663-75-9 mg/kg
E1668C PCB-2 2051-61-8 mg/kg
E1668C PCB-20 38444-84-7 mg/kg
E1668C PCB-200 52663-73-7 mg/kg
E1668C PCB-201 40186-71-8 mg/kg
E1668C PCB-202 2136-99-4 mg/kg
E1668C PCB-203 52663-76-0 mg/kg
E1668C PCB-204 74472-52-9 mg/kg
E1668C PCB-205 74472-53-0 mg/kg
E1668C PCB-206 40186-72-9 mg/kg
E1668C PCB-207 52663-79-3 mg/kg
E1668C PCB-208 52663-77-1 mg/kg
E1668C PCB-21 55702-46-0 mg/kg
E1668C PCB-22 38444-85-8 mg/kg
E1668C PCB-23 55720-44-0 mg/kg
E1668C PCB-24 55702-45-9 mg/kg
E1668C PCB-25 55712-37-3 mg/kg
E1668C PCB-26 38444-81-4 mg/kg
E1668C PCB-27 38444-76-7 mg/kg
E1668C PCB-28 7012-37-5 mg/kg
E1668C PCB-29 15862-07-4 mg/kg
E1668C PCB-3 2051-62-9 mg/kg
E1668C PCB-30 35693-92-6 mg/kg
E1668C PCB-31 16606-02-3 mg/kg
E1668C PCB-32 38444-77-8 mg/kg
E1668C PCB-33 38444-86-9 mg/kg
E1668C PCB-34 37680-68-5 mg/kg
E1668C PCB-35 37680-69-6 mg/kg
E1668C PCB-36 38444-87-0 mg/kg
E1668C PCB-37 38444-90-5 mg/kg
E1668C PCB-38 53555-66-1 mg/kg
E1668C PCB-39 38444-88-1 mg/kg
E1668C PCB-4 13029-08-8 mg/kg
E1668C PCB-40 38444-93-8 mg/kg
E1668C PCB-41 52663-59-9 mg/kg

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

WS-FT WS-FT WS-FT
UPR09 UPR10 UPR10

UPR09-WSFT-IND037 UPR10-WSFT-IND022 UPR10-WSFT-IND028
10/10/2012 10/9/2012 10/9/2012

N N N

0.00181 0.0043 J 0.00141 
8.52E-06 1.93E-05 J 7.19E-06 
7.44E-06 1.1E-05 J 1.27E-06 U
0.000506 0.00126 J 0.0004 
5.57E-06 2.09E-05 8.57E-06 
8.01E-05 0.000157 J 6.21E-05 
6.37E-07 U 1.09E-06 U 7.92E-07 U
0.00134 0.0035 J 0.00106 
4.1E-06 4.57E-06 7.85E-07 U
2.76E-05 J 6.99E-05 2.24E-05 
0.00023 0.000435 0.000318 
0.000173 0.000416 J 0.000145 
3.2E-05 7.07E-05 J 2.5E-05 
9.56E-07 U 1.59E-06 U 1.15E-06 U
1.03E-06 1.68E-06 1.21E-06 
0.000349 0.000773 0.000248 
0.00023 0.00048 0.000153 
0.000169 0.000365 0.000125 
1.01E-05 2.77E-05 9.05E-06 EMPC-J
0.000502 0.00119 0.000386 
7.06E-07 1.16E-06 1.08E-06 
5.39E-06 7.99E-06 2.98E-06 
0.00431 0.00389 0.00264 
4.2E-05 8.43E-05 2.61E-05 
5.16E-05 0.000127 4.02E-05 
0.000118 0.000267 8.95E-05 
0.000275 0.000736 0.000239 
5.46E-07 U 8.91E-07 U 8.33E-07 U
2.08E-05 4.79E-05 1.46E-05 
0.000237 J 0.000581 J 0.000175 J
2.32E-05 5.72E-05 1.7E-05 
9.47E-05 0.000234 6.92E-05 
0.0011 0.000639 0.000381 
0.00091 0.0009 0.000587 
3.4E-06 2.91E-06 2.07E-06 
3.71E-05 5.17E-05 5.07E-05 
0.000138 0.000248 0.00014 
0.000396 0.000447 0.000318 
0.000202 0.000237 0.000181 
1.23E-06 1.84E-06 1.54E-06 
1.22E-06 1.8E-06 1.5E-06 
9.87E-06 1.19E-05 4.94E-06 
7.01E-07 9.7E-07 6.76E-07 
0.00135 0.00191 0.00129 
0.000939 0.0009 0.00069 
1.21E-06 1.79E-06 1.49E-06 
2.31E-05 1.39E-05 7.58E-06 
4.73E-06 6.97E-06 2.55E-06 
1.19E-06 U 1.79E-06 U 1.49E-06 U
0.000103 0.000382 0.000198 
2.19E-06 EMPC-J 1.95E-06 U 1.63E-06 U
1.15E-06 U 7.62E-06 1.44E-06 U
0.00025 J 0.000715 0.00038 
0.00196 0.00217 0.00111 
0.000301 0.000397 0.000198 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-42 36559-22-5 mg/kg
E1668C PCB-43 70362-46-8 mg/kg
E1668C PCB-44 41464-39-5 mg/kg
E1668C PCB-45 70362-45-7 mg/kg
E1668C PCB-46 41464-47-5 mg/kg
E1668C PCB-47 2437-79-8 mg/kg
E1668C PCB-48 70362-47-9 mg/kg
E1668C PCB-49 41464-40-8 mg/kg
E1668C PCB-5 16605-91-7 mg/kg
E1668C PCB-50 62796-65-0 mg/kg
E1668C PCB-51 68194-04-7 mg/kg
E1668C PCB-52 35693-99-3 mg/kg
E1668C PCB-53 41464-41-9 mg/kg
E1668C PCB-54 15968-05-5 mg/kg
E1668C PCB-55 74338-24-2 mg/kg
E1668C PCB-56 41464-43-1 mg/kg
E1668C PCB-57 70424-67-8 mg/kg
E1668C PCB-58 41464-49-7 mg/kg
E1668C PCB-59 74472-33-6 mg/kg
E1668C PCB-6 25569-80-6 mg/kg
E1668C PCB-60 33025-41-1 mg/kg
E1668C PCB-61 33284-53-6 mg/kg
E1668C PCB-62 54230-22-7 mg/kg
E1668C PCB-63 74472-34-7 mg/kg
E1668C PCB-64 52663-58-8 mg/kg
E1668C PCB-65 33284-54-7 mg/kg
E1668C PCB-66 32598-10-0 mg/kg
E1668C PCB-67 73575-53-8 mg/kg
E1668C PCB-68 73575-52-7 mg/kg
E1668C PCB-69 60233-24-1 mg/kg
E1668C PCB-7 33284-50-3 mg/kg
E1668C PCB-70 32598-11-1 mg/kg
E1668C PCB-71 41464-46-4 mg/kg
E1668C PCB-72 41464-42-0 mg/kg
E1668C PCB-73 74338-23-1 mg/kg
E1668C PCB-74 32690-93-0 mg/kg
E1668C PCB-75 32598-12-2 mg/kg
E1668C PCB-76 70362-48-0 mg/kg
E1668C PCB-77 32598-13-3 mg/kg
E1668C PCB-78 70362-49-1 mg/kg
E1668C PCB-79 41464-48-6 mg/kg
E1668C PCB-8 34883-43-7 mg/kg
E1668C PCB-80 33284-52-5 mg/kg
E1668C PCB-81 70362-50-4 mg/kg
E1668C PCB-82 52663-62-4 mg/kg
E1668C PCB-83 60145-20-2 mg/kg
E1668C PCB-84 52663-60-2 mg/kg
E1668C PCB-85 65510-45-4 mg/kg
E1668C PCB-86 55312-69-1 mg/kg
E1668C PCB-87 38380-02-8 mg/kg
E1668C PCB-88 55215-17-3 mg/kg
E1668C PCB-89 73575-57-2 mg/kg
E1668C PCB-9 34883-39-1 mg/kg
E1668C PCB-90 68194-07-0 mg/kg
E1668C PCB-91 68194-05-8 mg/kg

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

WS-FT WS-FT WS-FT
UPR09 UPR10 UPR10

UPR09-WSFT-IND037 UPR10-WSFT-IND022 UPR10-WSFT-IND028
10/10/2012 10/9/2012 10/9/2012

N N N

0.0015 0.00174 0.000832 
0.000155 0.000135 7.75E-05 
0.0055 0.00661 0.00313 
0.000482 0.000384 0.000278 
0.000256 0.000214 0.000142 
5.43E-07 7.82E-07 7.68E-07 
0.000908 0.000586 0.000318 
0.00331 0.00446 0.00193 
6.37E-06 J 8.18E-06 J 4.09E-06 J
0.000599 0.000538 0.000344 
0.000541 0.000413 0.000214 
0.00239 0.0015 0.00083 
5.62E-07 7.79E-07 7.65E-07 
2.58E-05 2.37E-05 1.7E-05 
2.46E-05 4.86E-05 2.21E-05 
0.00106 0.0016 0.000693 J
1.74E-05 3.43E-05 1.41E-05 
1.38E-05 2.03E-05 9.43E-06 
0.000494 0.000595 0.000288 
0.000166 0.000158 8.1E-05 
0.000624 0.00114 0.000502 
0.00497 0.00793 0.00326 
4.26E-07 6.19E-07 6.08E-07 
0.000205 0.000298 0.000115 
0.00205 0.00295 0.00136 
5.43E-07 7.82E-07 7.68E-07 
0.00385 0.00547 J 0.0022 
4.54E-05 0.000112 4.98E-05 
4.85E-05 6.52E-05 2.39E-05 
4.82E-07 6.84E-07 6.72E-07 
1.41E-05 J 2.5E-05 J 1.08E-05 J
1.51E-06 2.21E-06 1.17E-06 
5.62E-07 8.2E-07 8.05E-07 
4.9E-05 6.64E-05 2.92E-05 
2.81E-05 2.58E-05 1.03E-05 
1.51E-06 2.21E-06 1.17E-06 
4.26E-07 6.19E-07 6.08E-07 
1.51E-06 2.21E-06 1.17E-06 
0.000149 J 0.000364 0.000185 
1.6E-06 U 2.4E-06 U 1.27E-06 U
2.41E-05 5.22E-05 1.64E-05 
0.00046 0.000497 0.00026 
1.35E-06 U 1.99E-06 U 1.05E-06 U
9.82E-06 1.9E-05 J 9.17E-06 J
0.000528 0.000768 0.000364 
0.000205 0.000271 0.000133 
0.0009 0.00122 0.000618 
0.000742 0.00131 0.000557 
0.00293 0.00487 0.00203 
3.23E-06 1.5E-06 1.28E-06 
4.3E-06 U 1.53E-06 U 1.3E-06 U
5.39E-05 5.96E-05 2.93E-05 
3.2E-05 J 6.67E-05 J 3.48E-05 J
0.00415 0.00585 0.00246 
0.000587 0.00116 0.00046 
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

E1668C PCB-92 52663-61-3 mg/kg
E1668C PCB-93 73575-56-1 mg/kg
E1668C PCB-94 73575-55-0 mg/kg
E1668C PCB-95 38379-99-6 mg/kg
E1668C PCB-96 73575-54-9 mg/kg
E1668C PCB-97 41464-51-1 mg/kg
E1668C PCB-98 60233-25-2 mg/kg
E1668C PCB-99 38380-01-7 mg/kg
E1668C Decachlorobiphenyl (PCB-209) 2051-24-3 mg/kg
E1668C PCB, TOTAL (a) PCB mg/kg
E1668C PCB, TOTAL (Non DLC) (a) PCB-NonDLC mg/kg
E1668C PCB TEQ HH (b) PCBTEQ-HH mg/kg

Polychlorinated Biphenyls (Homologs)
E1668C Monochlorobiphenyl 27323-18-8 mg/kg
E1668C Dichlorobiphenyl 25512-42-9 mg/kg
E1668C Trichlorobiphenyl 25323-68-6 mg/kg
E1668C Tetrachlorobiphenyl 26914-33-0 mg/kg
E1668C Pentachlorobiphenyl 25429-29-2 mg/kg
E1668C Hexachlorobiphenyl 26601-64-9 mg/kg
E1668C Heptachlorobiphenyl 28655-71-2 mg/kg
E1668C Octachlorobiphenyl 55722-26-4 mg/kg
E1668C Nonachlorobiphenyl 53742-07-7 mg/kg

Polychlorinated Biphenyls (Aroclors)
SW8082A Aroclor-1016 12674-11-2 mg/kg
SW8082A Aroclor-1221 11104-28-2 mg/kg
SW8082A Aroclor-1232 11141-16-5 mg/kg
SW8082A Aroclor-1242 53469-21-9 mg/kg
SW8082A Aroclor-1248 12672-29-6 mg/kg
SW8082A Aroclor-1254 11097-69-1 mg/kg
SW8082A Aroclor-1260 11096-82-5 mg/kg
SW8082A Aroclor-1262 37324-23-5 mg/kg
SW8082A Aroclor-1268 11100-14-4 mg/kg

Dioxins and Furans
SW1613B 1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg
SW1613B 1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg
SW1613B 1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg
SW1613B 1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg
SW1613B 1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg
SW1613B 1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg
SW1613B 1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg
SW1613B 1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg
SW1613B 1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg
SW1613B 1,2,3,7,8-PeCDF 57117-41-6 mg/kg
SW1613B 1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 mg/kg
SW1613B 2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg
SW1613B 2,3,4,7,8-PeCDF 57117-31-4 mg/kg
SW1613B 2,3,7,8-TCDD 1746-01-6 mg/kg
SW1613B 2,3,7,8-TCDF 51207-31-9 mg/kg
SW1613B OCDD 3268-87-9 mg/kg
SW1613B OCDF 39001-02-0 mg/kg
SW1613B Dioxin +  Furan TEQ HH (b) DFTEQ-HH mg/kg
SW1613B Total HpCDD HPCDD mg/kg
SW1613B Total HpCDF HPCDF mg/kg
SW1613B Total HxCDD HXCDD mg/kg
SW1613B Total HxCDF HXCDF mg/kg

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

WS-FT WS-FT WS-FT
UPR09 UPR10 UPR10

UPR09-WSFT-IND037 UPR10-WSFT-IND022 UPR10-WSFT-IND028
10/10/2012 10/9/2012 10/9/2012

N N N

0.000648 0.000695 0.000335 
0.000158 0.000137 5.43E-05 
4.83E-05 4.11E-05 2.04E-05 
0.00226 0.00293 0.00142 
4.21E-05 4.79E-05 2.66E-05 
3.23E-06 1.5E-06 1.28E-06 
1.53E-05 1.13E-05 4.87E-06 
0.00237 0.00451 J 0.00172 
0.000105 0.000306 7.98E-05 
0.104 0.165 0.0691 
0.0972 0.151 0.0636 
1.21E-06 2.95E-06 1.23E-06 

3.79E-05 6.18E-05 2.51E-05 
0.00101 J 0.00174 J 0.00087 J
0.0137 EMPC-J 0.0126 0.0087 
0.0316 J 0.04 J 0.0182 J
0.0272 J 0.0462 EMPC-J 0.0195 EMPC-J
0.0206 EMPC-J 0.0426 J 0.0148 EMPC-J
0.00719 J 0.0164 J 0.00533 
0.00177 0.0041 0.00133 EMPC-J
0.000355 J 0.000872 J 0.000261 J

0.0079 U 0.00789 U 0.00789 U
0.0079 U 0.00789 U 0.00789 U
0.0079 UJ 0.00789 UJ 0.00789 UJ
0.0079 U 0.00789 U 0.00789 U
0.0458 0.0787 0.0346 
0.0626 0.175 0.0728 
0.0273 J 0.0648 J 0.0253 J
0.0079 U 0.00789 U 0.00789 U
0.0079 U 0.00789 U 0.00789 U

1.65E-07 EMPC-J 3.25E-07 J 2.01E-07 J
4.92E-08 U 1.1E-07 J 8.46E-08 EMPC-J
7.35E-08 U 9.21E-08 U 8.19E-08 U
7.2E-08 U 9.28E-08 U 7.86E-08 U
8.03E-08 J 7.86E-08 U 6.17E-08 U
6.7E-08 UJ 1.35E-07 J 7.19E-08 UJ
6.21E-08 U 7.29E-08 U 5.39E-08 U
8.16E-08 U 1.07E-07 U 9.27E-08 U
1.02E-07 U 1.18E-07 U 9.55E-08 U
5.06E-08 U 7.25E-08 EMPC-J 6.82E-08 J
1.12E-07 EMPC-J 1.63E-07 EMPC-J 8.01E-08 U
7.38E-08 U 8.37E-08 U 6.54E-08 U
8.28E-08 EMPC-J 1.79E-07 J 1.53E-07 J
5.2E-08 U 1.42E-07 EMPC-J 6.06E-08 U
2.86E-07 J 1.23E-06 7.34E-07 
4.63E-07 J 5.08E-07 J 3.98E-07 J
1.61E-07 U 2.02E-07 U 1.63E-07 U
1.75E-07 5.02E-07 1.24E-07 
3.02E-07 EMPC-J 3.25E-07 3.36E-07 
6.01E-08 U 1.1E-07 8.46E-08 EMPC-J
7.31E-08 UJ 1.35E-07 UJ 8.05E-08 UJ
8.03E-08 1.69E-07 7.95E-08 EMPC-J
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Table A-28
Analytical Data from Upper Passaic River Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Method Analyte CAS Unit
Sample Type

Tissue Type
Tissue Code

Location ID
Sample ID

Sample Date

SW1613B Total PeCDD PECDD mg/kg
SW1613B Total PeCDF PECDF mg/kg
SW1613B Total TCDD TCDD mg/kg
SW1613B Total TCDF TCDF mg/kg
Notes:

(b) - Calculated using WHO TEFs and based on the sum of detected congeners.

R - Rejected data.

U - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit.

(a) - Sum of detected congeners.
Z - EMPC - Estimated Maximum Potential Concentration.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors (TEF) for mammals 
developed by the World Health Organization (WHO) in 2005 were used to 
calculate TEQs (Van den Berg et al. 2006; USEPA 2010).

J - Estimated Concentration.
JB - The result may be biased high, partially attributed to blank 
contamination.(radiochemical data only)
JN/NJ- The analyte has been tentatively identified and the associated numerical 
value represents its approximate concentration.

B - The result may be a false positive (totally attributed to blank contamination). 
(radiochemical data only)
D - Indicates an identified compound in an analysis that has been diluted. 
EMPC-J -  Estimated Maximum Potential Concentration. 
F - The result is faulty due to problems outside the realm of typical validation 
rules/flags. This qualifier has be affixed to the result due to application of a 
correction factor (CSC 2011).

*J - The analyte was positively identified; the associated numerical value is the 
approximate concentration of the analyte in the sample.

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

White sucker-Fillet (with 
skin)

WS-FT WS-FT WS-FT
UPR09 UPR10 UPR10

UPR09-WSFT-IND037 UPR10-WSFT-IND022 UPR10-WSFT-IND028
10/10/2012 10/9/2012 10/9/2012

N N N

1.12E-07 EMPC-J 1.63E-07 EMPC-J 8.01E-08 U
8.28E-08 EMPC-J 6.72E-07 EMPC-J 3.61E-07 
8.79E-08 U 2.58E-07 U 7.63E-08 U
2.86E-07 1.93E-06 EMPC-J 9.21E-07 EMPC-J
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Table A-29
Analytical Data for Jamaica Bay Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

American eel-Fillet 
(individual)

Jamaica Bay
2400_31_NY103_125991

1993
N

Analyte Unit
Benzo(a)pyrene ug/kg
Mercury ug/kg 120 50 U 50 U 50 U 100 50 U
Methyl mercury ug/kg
Total PCB Aroclors (a) ug/kg 440 460 240 200 460 30 U
Total PCB Congeners (a) ug/kg
PCB TEQ - Mammal (b) ng/kg
2,3,7,8-TCDD ng/kg 1.1 0.2 0.2 U
Dioxin TEQ-Mammal (b) ng/kg 2.7 0.62 0.00051
Dieldrin ug/kg 20 20 10 30 10 10 U
Heptachlor Epoxide ug/kg 10 10 10 U 10 10 10 U
Total 4,4' DDT ug/kg 40 80 50 100 70 10 U
Total Chlordane ug/kg 70 90 50 120 50 10 U
Total DDx ug/kg 40 80 50 100 70 10 U
Notes:

J - Estimated Concentration.

V - Blank corrected mercury data.

D - Indicates an identified compound in an analysis 
that has been diluted. 

K - Maximum estimated analyte concentration - Could 
not be confirmed by all method required criteria.

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

N

American eel-Fillet 
(individual)

Jamaica Bay
2400_31_NY103_125992

1993
Sample Type

Tissue Type
Location ID
Sample ID

Sample Date 1993
N

American eel-Fillet 
(individual)

American eel-Fillet 
(individual)

Jamaica Bay

1993
N

Jamaica Bay

1993
N

2400_31_NY103_125993 2400_31_NY103_125994 2400_31_NY103_125995

American eel-Fillet 
(individual)

Jamaica Bay

1993
N

Blue crab-Muscle (individual)
Jamaica Bay

1993
N

2400_31_NY102_125446-M2400_31_NY102_125445-M
Jamaica Bay

Blue crab-Muscle (individual)

(b) - Calculated using WHO TEFs and based on the 
sum of detected congeners.

(a) - Sum of detected congeners.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors 
(TEF) for mammals developed by the World Health 
Organization (WHO) in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA 2010).
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Table A-29
Analytical Data for Jamaica Bay Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte Unit
Benzo(a)pyrene ug/kg
Mercury ug/kg
Methyl mercury ug/kg
Total PCB Aroclors (a) ug/kg
Total PCB Congeners (a) ug/kg
PCB TEQ - Mammal (b) ng/kg
2,3,7,8-TCDD ng/kg
Dioxin TEQ-Mammal (b) ng/kg
Dieldrin ug/kg
Heptachlor Epoxide ug/kg
Total 4,4' DDT ug/kg
Total Chlordane ug/kg
Total DDx ug/kg
Notes:

J - Estimated Concentration.

V - Blank corrected mercury data.

D - Indicates an identified compound in an analysis 
that has been diluted. 

K - Maximum estimated analyte concentration - Could 
not be confirmed by all method required criteria.

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Type

Tissue Type
Location ID
Sample ID

Sample Date

(b) - Calculated using WHO TEFs and based on the 
sum of detected congeners.

(a) - Sum of detected congeners.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors 
(TEF) for mammals developed by the World Health 
Organization (WHO) in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA 2010).

Blue crab-Muscle (individual)
Jamaica Bay

2400_31_NY102_125447-M 2400_31_NY102_125448-M 2400_31_NY102_125449-M 2400_31_NY102_125450-M
1993

N

60 170 370 50 U

30 U 30 U 30 U

0.3 U
0.7 U

10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U

Jamaica Bay Jamaica Bay Jamaica Bay Jamaica Bay Jamaica Bay

1993
N

2400_31_NY102_125801-M 2400_31_NY102_125802-M
1993

N
1993

N
1993

N
1993

N

Blue crab-Muscle (individual) Blue crab-Muscle (individual) Blue crab-Muscle (individual)Blue crab-Muscle (individual) Blue crab-Muscle (individual)
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Table A-29
Analytical Data for Jamaica Bay Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte Unit
Benzo(a)pyrene ug/kg
Mercury ug/kg
Methyl mercury ug/kg
Total PCB Aroclors (a) ug/kg
Total PCB Congeners (a) ug/kg
PCB TEQ - Mammal (b) ng/kg
2,3,7,8-TCDD ng/kg
Dioxin TEQ-Mammal (b) ng/kg
Dieldrin ug/kg
Heptachlor Epoxide ug/kg
Total 4,4' DDT ug/kg
Total Chlordane ug/kg
Total DDx ug/kg
Notes:

J - Estimated Concentration.

V - Blank corrected mercury data.

D - Indicates an identified compound in an analysis 
that has been diluted. 

K - Maximum estimated analyte concentration - Could 
not be confirmed by all method required criteria.

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Type

Tissue Type
Location ID
Sample ID

Sample Date

(b) - Calculated using WHO TEFs and based on the 
sum of detected congeners.

(a) - Sum of detected congeners.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors 
(TEF) for mammals developed by the World Health 
Organization (WHO) in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA 2010).

1.6 U 1.5 U 2.3 U 2.9 U 4 U 4 U
161 284 127 132 147 69.8
141 V 89.2 V 145 V
92 60 18 31 41 26
65 J 42 J 10 J 18 J 20 J 15 J

1.8 J 1.2 J 0.48 J 1.6 J 1.1 J 1.2 J
2.92 2.55 1.66 U 25 U 6.83 1.35 U
3.2 J 2.9 J 0.057 J 2.7 J 6.8 J 0.14 J

1.59 K 0.347 0.493 JD 0.303 J 0.59 J 0.534 U
0.561 U 0.318 U 0.267 JD 0.129 U 0.667 U 0.29 U

9.6 63 1.9 J 5.3 9 5.3
2.5 J 2.4 J 1.8 J 1.7 J 0.55 J 1.5 J
9.6 63 2.1 J 5.3 9 5.3

2DMR00826
1999

N

2DMR00810
1999

N

2DMR00812
1999

N

Jamaica Bay
2DMR01353

1999
N

2DMR01338
1999

N

2DMR00925
1999

N

2DMR00927
1999

N

Jamaica Bay Jamaica Bay Jamaica Bay
2DMR00824

1999
N

1999
N

Jamaica Bay

Blue crab-Muscle 
(individual)

Blue crab-Muscle 
(individual)

Blue crab-Muscle 
(individual)

Blue crab-Muscle 
(individual)

Blue crab-Muscle 
(individual)

Blue crab-Muscle 
(individual)

Blue crab-Muscle 
(composite)

Blue crab-Muscle 
(composite)

2DMR01337
Jamaica BayJamaica BayJamaica BayJamaica Bay

Blue crab-Muscle 
(composite)
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Table A-29
Analytical Data for Jamaica Bay Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte Unit
Benzo(a)pyrene ug/kg
Mercury ug/kg
Methyl mercury ug/kg
Total PCB Aroclors (a) ug/kg
Total PCB Congeners (a) ug/kg
PCB TEQ - Mammal (b) ng/kg
2,3,7,8-TCDD ng/kg
Dioxin TEQ-Mammal (b) ng/kg
Dieldrin ug/kg
Heptachlor Epoxide ug/kg
Total 4,4' DDT ug/kg
Total Chlordane ug/kg
Total DDx ug/kg
Notes:

J - Estimated Concentration.

V - Blank corrected mercury data.

D - Indicates an identified compound in an analysis 
that has been diluted. 

K - Maximum estimated analyte concentration - Could 
not be confirmed by all method required criteria.

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Type

Tissue Type
Location ID
Sample ID

Sample Date

(b) - Calculated using WHO TEFs and based on the 
sum of detected congeners.

(a) - Sum of detected congeners.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors 
(TEF) for mammals developed by the World Health 
Organization (WHO) in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA 2010).

1.4 U 1.3 U 0.84 U
52.4 51.7 42.7 89.3 55.7 42.6 71.2

120 180 84 170 94 100 98
69 J 120 J 59 J 130 J 71 J 75 J 65 J

5.7 J 9 J 4.2 J 12 J 5.8 J 5.9 J 5.5 J
1.17 J 0.547 JK 2.78

2 J 0.91 J 5 J
2.27 2.58 0.875 9.63 6.35 4.9 2.9 D
1.41 3.13 0.546 U 3.63 2.96 2.59 0.687 UD
7.1 21 J 8.6 12 J 7.3 16 J 7.8
10 J 40 J 10 J 24 J 13 J 18 J 11 J

7.2 J 21 J 8.6 12 J 7.3 16 J 7.9 J

Blue crab-
Muscle/hepatopancreas 

(individual)
Jamaica Bay
2DMR00819

1999
N

Blue crab-
Muscle/hepatopancreas 

(individual)
Jamaica Bay
2DMR00820

1999
N

Blue crab-
Muscle/hepatopancreas 

(individual)
Jamaica Bay
2DMR00815

1999
N

Blue crab-
Muscle/hepatopancreas 

(individual)
Jamaica Bay
2DMR01008

1999
N

Blue crab-
Muscle/hepatopancreas 

(individual)
Jamaica Bay
2DMR00816

1999
N

Blue crab-
Muscle/hepatopancreas 

(individual)
Jamaica Bay
2DMR00805

1999
N

Blue crab-
Muscle/hepatopancreas 

(individual)
Jamaica Bay
2DMR00806

1999
N
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Table A-29
Analytical Data for Jamaica Bay Tissue
Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Analyte Unit
Benzo(a)pyrene ug/kg
Mercury ug/kg
Methyl mercury ug/kg
Total PCB Aroclors (a) ug/kg
Total PCB Congeners (a) ug/kg
PCB TEQ - Mammal (b) ng/kg
2,3,7,8-TCDD ng/kg
Dioxin TEQ-Mammal (b) ng/kg
Dieldrin ug/kg
Heptachlor Epoxide ug/kg
Total 4,4' DDT ug/kg
Total Chlordane ug/kg
Total DDx ug/kg
Notes:

J - Estimated Concentration.

V - Blank corrected mercury data.

D - Indicates an identified compound in an analysis 
that has been diluted. 

K - Maximum estimated analyte concentration - Could 
not be confirmed by all method required criteria.

U - The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit.

Sample Type

Tissue Type
Location ID
Sample ID

Sample Date

(b) - Calculated using WHO TEFs and based on the 
sum of detected congeners.

(a) - Sum of detected congeners.

TEQ - Toxicity Equivalence. Toxic Equivalency Factors 
(TEF) for mammals developed by the World Health 
Organization (WHO) in 2005 were used to calculate 
TEQs (Van den Berg et al. 2006; USEPA 2010).

1.6 U 2.6 U 2.6 U
77.3 76.2 60.2

43.9 V 49.5 V
170 140 190
120 J 100 J 160 J
10 J 8.1 J 14 J

1.6 J 2.38 2.12
3.2 J 4.5 J 4.8 J

2.96 2.7 11.3
1.92 1.5 4.65

14 12 J 7.9
19 J 14 J 26 J
14 12 J 7.9

Blue crab-
Muscle/hepatopancreas 

(individual)
Jamaica Bay
2DMR01010

1999
N

Blue crab-
Muscle/hepatopancreas 

(individual)
Jamaica Bay
2DMR01011

1999
N

Blue crab-
Muscle/hepatopancreas 

(individual)
Jamaica Bay
2DMR01009

1999
N
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   Data Usability Worksheet 

Study: Baseline Human Health Risk Assessment for the Lower Passaic River Study Area  
Media: Sediment and Surface Water Data Collected by  
Sources: See last page of worksheet 

Activity Comment 
Field Sampling

Discuss sampling problems and field conditions 
that affect data usability. 

Sampling problems and field conditions did not 
significantly affect data usability for LPR RI/FS 
program.  

Are samples representative of receptor exposure 
for this medium (e.g. sample depth, grab vs 
composite, filtered vs unfiltered, low flow, etc.)? 

Samples were selected to be representative of 
each medium for contaminant nature and extent 
characterization in each EPA approved QAPP. 

Assess the effect of field QC results on data 
usability. 

Field QC sample results were evaluated during 
data validation and appropriate data qualifications 
were made per the governing EPA approved 
QAPPs. 

Summarize the effect of field sampling issues on 
the risk assessment, if applicable. 

Field sampling issues did not affect the risk 
assessment.  

Analytical Techniques 

Were the analytical methods appropriate for 
quantitative risk assessment? 

Definitive analytical methods were selected in 
each EPA approved QAPP based on DUOs and 
DQOs, including risk assessment. See 
Worksheets #11, 15, and 23 in the Section 9 
referenced QAPPs. 

Were detection limits adequate? 

Detection limits generally achieved the risk based 
screening levels or Project Action Levels for each 
program, or were the best available using EPA 
approved analytical methods. See Worksheet #15 
in the Section 9 referenced QAPPs. See sensitivity 
discussion in Section 4 of each Section 9 
referenced Program Characterization Summary or 
RI report. 

Summarize the effect of analytical technique 
issues on the risk assessment, if applicable. 

LRC task analytical techniques that were 
insufficiently sensitive or selective, such as 
Aroclors by EPA Method 8082 and pesticides by 
EPA Method 8081 were not used in the BHHRA, in 
favor of the HRGC/HRMS methods for these 
analyte groups. All other methods provided usable 
results for risk assessment. 

Data Quality Objectives 

Precision - How were duplicates handled? 

Field duplicate results which exceeded precision 
criteria per the approved QAPPs were qualified per 
EPA validation guidance. See Worksheets #28 in 
the Section 9 referenced QAPPs and precision 
subsection in Section 4 of each Section 9 
referenced Program Characterization Summary or 
RI report. See Section 3.2.1 of the draft BHHRA for 
the risk assessment treatment of duplicates. 

Accuracy - How were split samples handled? 
Split samples were evaluated by EPA and 
complete split sample results were not provided to 
the CPG. Limited split sample result problems 
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DATA USEABILITY WORKSHEET (continued)     
 Site: Lower Passaic River Study Area 

Medium: Sediment and Surface Water 
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Activity 

 
Comment 
presented by EPA resulted in data modifications. 
See comparability section below. 

Representativeness - Indicate any problems 
associated with data representativeness (e.g., trip 
blank or rinsate blank contamination, chain of 
custody problems, etc.).  

Sediment sample representativeness was 
impacted by aliquot size reduction (to the project 
minimum of 1g) required by high analyte 
concentrations for many organic analytes. High 
moisture content of many samples resulted in data 
qualification and may have impacted subsample 
representativeness. Seven percent of the SV 
CWCM program SVOC results were rejected due 
to holding time exceedance.  See Section 4 of 
each referenced Program Characterization 
Summary or RI report. 

Completeness - Indicate any problems associated 
with data completeness (e.g., incorrect sample 
analysis, incomplete sample records, problems 
with field procedures, etc.).  

Completeness for each program was excellent and 
less than 1% of results were rejected as unusable. 
See Section 4 of each referenced Program 
Characterization Summary or RI report. 

Comparability - Indicate any problems associated 
with data comparability.  

Comparability was achieved by using the same 
EPA approved methods and same laboratories 
when possible throughout all the LPR programs. 
Data comparability for the 2008 LRC PCDD/PCDF 
analyses from the CAS-Houston laboratory was 
questioned by EPA based on split sample results. 
Adjustments to results were made in 2011 per EPA 
directive as explained in Section 2.11.4.3 of the 
LRC Characterization Summary.  Original results 
were flagged F to indicate they were unusable per 
the EPA directive. The laboratory used for 
PCDD/PCDF analysis during the LRC was not 
used in subsequent programs and no further 
significant problems with split sample results were 
noted by EPA. 

Were the DQOs specified in the QAPP satisfied? Yes 
Summarize the effect of DQO issues on the risk 
assessment, if applicable. None 

Data Validation and Interpretation 

What are the data validation requirements? 
Data validation requirements were defined in 
Worksheets #34, 35, 36, and 37 of each program 
approved QAPP. 

What method or guidance was used to validate the 
data? 

Current EPA Region II data validation guidance, as 
detailed per Worksheet#36 in each program 
QAPP, was used to validate the data. 

Was the data validation method consistent with 
guidance?  Discuss any discrepancies. 

Yes. If a Region II SOP was not available for a 
specific method, and SOP for a similar method 
was adopted for guidance. Validation criteria 
include professional judgment where appropriate 
and necessary.  

Were all data qualifiers defined?  Discuss those 
which were not.  

Yes, all validation based data qualifiers were 
defined in the data validation memoranda, 
provided in the appendices to each program 
report. 

Which qualifiers represent useable data?  All qualifiers except ‘R’ and ‘F’ represent usable 
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 Site: Lower Passaic River Study Area 

Medium: Sediment and Surface Water 
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Activity 

 
Comment 
data. 

Which qualifiers represent unusable data?  

The rejected (R flagged) and F flagged (see 
discussion under Comparability above) results 
were not considered usable per cited validation 
guidance and EPA directives. 

How are tentatively identified compounds 
handled?  

The accuracy of mass spectral identification for 
TICs was not verified during full or limited data 
validation. TICs were not quantitatively evaluated 
in the risk assessment. 

Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable.  

An insignificant portion of data (<<1%) was 
excluded from risk assessment because it was 
unusable, therefore the impact was minimal.  The 
impact of the increased concentration adjustments 
to PCDD/PCDF results from the 2008 LRC 
required by EPA’s interpretation of the data may 
be significant. 

Additional notes:   
 
Note: The purpose of this Worksheet is to succinctly summarize the data usability analysis and 

conclusions.   
 
Sources: 
 

 [in prep]-a. Lower Passaic River Study Area RI/FS. Low Resolution Coring, Second Supplemental 
Sampling Program Characterization Summary, Draft. Prepared for Lower Passaic River 
Cooperating Parties Group.  Chelmsford, MA. Submitted to USEPA October 22, 2014. 

 [in prep]-b.  Lower Passaic River Study Area RI/FS. Small Volume Chemical Water Column 
Monitoring Sampling Program Characterization Summary, Draft. Prepared for Lower Passaic River 
Cooperating Parties Group.  Chelmsford, MA.  Submitted to USEPA February 18, 2014. 

 [in prep]-c. High Volume Chemical Water Column Monitoring Sampling Program Characterization 
Summary, Draft.  Prepared for Lower Passaic River Cooperating Parties Group.  
Chelmsford, MA.  Submitted to USEPA February 27, 2014. 

 2011d. Lower Passaic River Study Area RI/FS. Low Resolution Coring Characterization 
Summary. Lower Passaic River Study Area RI/FS. Prepared for Lower Passaic River Cooperating 
Parties Group. Final.  Chelmsford, MA. July 26, 2011.  

  2014b. Lower Passaic River Study Area RI/FS. Low Resolution Coring, Supplemental Sediment 
Program Characterization Summary. Lower Passaic River Study Area RI/FS. Prepared for Lower 
Passaic River Cooperating Parties Group. Final.  Chelmsford, MA. April 23, 2014. 
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                                DATA USEABILITY WORKSHEET           
 Site: Lower Passaic River Study Area 

Medium: 2009/2010 Benthic Sediment and 2009 Tissue 
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                                Data Usability Worksheet 
 
Study: Baseline Human Health Risk Assessment for the Lower Passaic River Study Area 
Media: 2009 Benthic Surface Sediment and 2009 Fish and Decapod Tissue Data Collected by Windward 
Sources: See end of worksheet 
 

 
Activity 

 
Comment 

 Field Sampling 

Discuss sampling problems and field conditions 
that affect data usability. 

Sampling problems and field conditions did not 
significantly affect data usability for LPR RI/FS 
program.  

Are samples representative of receptor exposure 
for this medium (e.g. sample depth, grab vs 
composite, filtered vs unfiltered, low flow, etc.)? 

Samples were selected to be representative of 
each medium for contaminant nature and extent 
characterization in each EPA approved QAPP 
(Windward 2009a, b). Tissue compositing was 
conducted in accordance with EPA-approved 
sampling analysis plans: 

 The Revised Sample Analysis Plan for 
Blue Crab Tissue for the Lower Passaic 
River Restoration Project memorandum 
(Windward 2010a) (approved by USEPA 
on February 8, 2010) 

 The Revised Sample Analysis Plan for 
Catfish/Bullhead, Carp, Bass, White 
Sucker, and Northern Pike Tissue for the 
Lower Passaic River Restoration Project 
(Revised Fish Sample Analysis Plan, Part 
1) memorandum (Windward 2010d) 
(approved by USEPA on May 21, 2010)  

 The final white perch and American eel 
analytical plan tables (Windward 2010b, c) 
(approved by USEPA on June 15, 2010) 

Assess the effect of field QC results on data 
usability. 

Field QC sample results were evaluated during 
data validation and appropriate data qualifications 
were made per the governing EPA approved 
QAPPs (Windward 2009a, b). Data qualifiers are 
presented with the data, as documented in the 
data reports (i.e., the Draft 2009 Fish Crab Data 
Report and the Final 2009/2010 Sediment 
Chemistry Data Report). 

Summarize the effect of field sampling issues on 
the risk assessment, if applicable. 

Field sampling issues did not affect the risk 
assessment.  

 Analytical Techniques 

Were the analytical methods appropriate for 
quantitative risk assessment? 

Definitive analytical methods were selected in 
each EPA approved QAPP based on DUOs and 
DQOs, including risk assessment. See 
Worksheets #11, 15, and 23 in the Section 9 
referenced QAPPs (Windward 2009a, b). 
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 Site: Lower Passaic River Study Area 

Medium: 2009/2010 Benthic Sediment and 2009 Tissue 
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Activity 

 
Comment 

Were detection limits adequate? 

Detection limits generally achieved the risk based 
screening levels or Project Action Levels for each 
program, or were the best available using EPA 
approved analytical methods. See Worksheet #15 
in the Section 9 referenced QAPPs (Windward 
2009a, b). See the sensitivity discussion provided 
as appendices in the associated data reports 
referenced in Section 9 (i.e., Appendix J of the 
Draft 2009 Fish Crab Data Report and Appendix L 
of the Final 2009/2010 Sediment Chemistry Data 
Report). 

Summarize the effect of analytical technique 
issues on the risk assessment, if applicable. 

Analytical techniques that were less sensitive or 
selective, such as Aroclors by EPA Method 8082 
and SVOCs by EPA Method 8270 were not used in 
the BHHRA, in favor of the HRGC/HRMS methods 
for these analyte groups. All other methods 
provided usable results for risk assessment. 

 
Data Quality Objectives 

Precision - How were duplicates handled?  

Field and laboratory duplicate results which 
exceeded precision criteria per the approved 
QAPPs were qualified per EPA validation 
guidance. See Worksheets #28 in the Section 9 
referenced QAPPs (Windward 2009a, b) and the 
validation section of the associated data reports 
referenced in Section 9 (i.e., Section 5 of the Draft 
2009 Fish Crab Data Report and Section 5 of the 
Final 2009/2010 Sediment Chemistry Data 
Report). See Section 3.2.1 of the draft BHHRA and 
the 4.2 of the Data Usability Memo (Windward and 

 2015) for the risk assessment treatment 
of duplicates. 

Accuracy - How were split samples handled?  
Split samples were evaluated by EPA and 
complete split sample results were not provided to 
the CPG.  

Representativeness - Indicate any problems 
associated with data representativeness (e.g., trip 
blank or rinsate blank contamination, chain of 
custody problems, etc.).  

High moisture content of many sediment samples 
resulted in data qualification and may have 
impacted subsample representativeness. See 
Section 5 of the associated data report (i.e., the 
Final 2009/2010 Sediment Chemistry Data 
Report). 

Completeness - Indicate any problems associated 
with data completeness (e.g., incorrect sample 
analysis, incomplete sample records, problems 
with field procedures, etc.).  

Completeness for each program was excellent and 
less than 1% of results were rejected as unusable. 
See Section 5 of the associated data reports (i.e., 
the Draft 2009 Fish Crab Data Report and the Final 
2009/2010 Sediment Chemistry Data Report). 

Comparability - Indicate any problems associated 
with data comparability.  

Comparability was achieved by using the same 
EPA approved methods and same laboratories 
when possible throughout all the LPR programs.  

Were the DQOs specified in the QAPP satisfied? Yes 
Summarize the effect of DQO issues on the risk 
assessment, if applicable. None 
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 Site: Lower Passaic River Study Area 

Medium: 2009/2010 Benthic Sediment and 2009 Tissue 
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Activity 

 
Comment 

Data Validation and Interpretation 

What are the data validation requirements? 
Data validation requirements were defined in 
Worksheets #34, 35, 36, and 37 of each program 
approved QAPP (Windward 2009a, b). 

What method or guidance was used to validate the 
data? 

Current EPA Region II data validation guidance, as 
detailed per Worksheet#36 in each program QAPP 
(Windward 2009a, b), was used to validate the 
data. 

Was the data validation method consistent with 
guidance?  Discuss any discrepancies. 

Yes. If a Region II SOP was not available for a 
specific method, and SOP for a similar method 
was adopted for guidance. Validation criteria 
include professional judgment where appropriate 
and necessary.  

Were all data qualifiers defined?  Discuss those 
which were not.  

Yes, all validation based data qualifiers were 
defined in the data validation reports provided in 
the appendices in the associated data reports (i.e., 
Appendix H of the 2009 Fish and Crab Data Report 
and Appendix K of the Final 2009/2010 Sediment 
Data Report). 

Which qualifiers represent useable data?  All qualifiers except ‘R’ usable data. 

Which qualifiers represent unusable data?  
The rejected (R flagged) results were not 
considered usable per cited validation guidance 
and EPA directives. 

How are tentatively identified compounds 
handled?  

The accuracy of mass spectral identification for 
TICs was not verified during full or limited data 
validation. TICs were not quantitatively evaluated 
in the risk assessment. 

Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable.  

An insignificant portion of data (<<1%) was 
excluded from risk assessment because it was 
unusable, therefore the impact was minimal.   

Additional notes:   
 
Note: The purpose of this Worksheet is to succinctly summarize the data usability analysis and 

conclusions.   
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Sources: 
 
Windward. 2009a. Quality Assurance Project Plan: Fish and decapod crustacean tissue collection for 

chemical analysis and fish community survey. Final. Prepared for Cooperating Parties Group, 
Newark, NJ. August 6, 2009. Lower Passaic River Restoration Project. Lower Passaic River Study 
Area RI/FS. Windward Environmental LLC, Seattle, WA. 

Windward. 2009b. Quality Assurance Project Plan: Surface sediment chemical analyses and benthic 
invertebrate toxicity and bioaccumulation testing. Final. Prepared for Cooperating Parties Group, 
Newark, New Jersey. October 8, 2009. Lower Passaic River Restoration Project. Lower Passaic 
River Study Area RI/FS. Windward Environmental LLC, Seattle, WA. 

Windward. 2010a. Memorandum dated February 8, 2010, to Robert Law, de maximis, inc.: Revised sample 
analysis plan for blue crab tissue for the Lower Passaic River Restoration Project. Windward 
Environmental LLC, Seattle, WA. 

Windward. 2010b. Memorandum dated June 14, 2010, to Stephanie Vaughn, USEPA: Revised white perch 
analysis plan for the Lower Passaic River Restoration Project. Windward Environmental LLC, 
Seattle, WA. 

Windward. 2010c. Memorandum dated June 18, 2010, to Stephanie Vaughn, USEPA: Revised American 
eel analysis plan for the Lower Passaic River Restoration Project. Windward Environmental LLC, 
Seattle, WA. 

Windward. 2010d. Memorandum dated May 21, 2010, to Robert Law, de maximis, inc.: Revised sample 
analysis plan for catfish/bullhead, carp, bass white sucker, and northern pike tissue for the Lower 
Passaic River Restoration Project (revised fish sample analysis plan, part 1). Windward 
Environmental LLC, Seattle, WA. 

Windward,  2015. Data usability and data evaluation plan for the Lower Passaic River Study Area 
risk assessments. Final. Prepared for Cooperating Parties Group, Newark, NJ. Lower Passaic 
River Restoration Project. Windward Environmental LLC, Seattle, WA;  Inc., Westford, 
MA. 
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Appendix B 

Screening Levels and 
Surrogates Used in Selection 
of COPCs for the Baseline 
Human Health Risk 
Assessment and Comparison 
of Detection Limits to 
Screening Levels 
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Chemical Name CAS Unit
RSL 

Residential 
Soila

Comment/Surrogateb

1,1,1-Trichloroethane 71-55-6 mg/kg 810 nc
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg 0.6 c
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg 4000 nc
1,1,2-Trichloroethane 79-00-5 mg/kg 0.15 nc
1,1'-Biphenyl 92-52-4 mg/kg 4.7 nc
1,1-Dichloroethane 75-34-3 mg/kg 3.6 c
1,1-Dichloroethene 75-35-4 mg/kg 23 nc
1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg 0.00048 c  Value for 2,3,7,8-TCDD divided by a TEF of 0.01c 

1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg 0.00048 c  Value for 2,3,7,8-TCDD divided by a TEF of 0.01c 

1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg 0.00048 c  Value for 2,3,7,8-TCDD divided by a TEF of 0.01c 

1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg 0.000048 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg 0.000048 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg 0.000048 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg 0.000048 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg 0.000048 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg 0.000048 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,7,8-PeCDD 40321-76-4 mg/kg 0.0000048 c  Value for 2,3,7,8-TCDD divided by a TEF of 1c

1,2,3,7,8-PeCDF 57117-41-6 mg/kg 0.00016 c  Value for 2,3,7,8-TCDD divided by a TEF of 0.03c

1,2,3-Trichlorobenzene 87-61-6 mg/kg 6.3 nc
1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg 2.3 nc
1,2,4-Trichlorobenzene 120-82-1 mg/kg 5.8 nc
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg 0.0053 c
1,2-Dibromoethane 106-93-4 mg/kg 0.036 c
1,2-Dichlorobenzene 95-50-1 mg/kg 180 nc
1,2-Dichloroethane 107-06-2 mg/kg 0.46 c
1,2-Dichloropropane 78-87-5 mg/kg 1 c
1,3-Dichlorobenzene 541-73-1 mg/kg 180 nc 1,2-Dichlorobenzene
1,4-Dichlorobenzene 106-46-7 mg/kg 2.6 c
1,4-Dioxane 123-91-1 mg/kg 5.3 c
1-Methylnaphthalene 90-12-0 mg/kg 18 c
1-Methylphenanthrene 832-69-9 mg/kg 1800 nc Anthracene
2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg 4.9 c
2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg 0.000048 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg 190 nc
2,3,4,7,8-PeCDF 57117-31-4 mg/kg 0.000016 c  Value for 2,3,7,8-TCDD divided by a TEF of 0.3c

2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg 24 nc 2-Methylnaphthalene
2,3,7,8-TCDD 1746-01-6 mg/kg 0.0000048 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

2,3,7,8-TCDF 51207-31-9 mg/kg 0.000048 c
2,4,5-T 93-76-5 mg/kg 63 nc
2,4,5-TP (Silvex) 93-72-1 mg/kg 51 nc
2,4,5-Trichlorophenol 95-95-4 mg/kg 630 nc
2,4,6-Trichlorophenol 88-06-2 mg/kg 6.3 nc
2,4-D 94-75-7 mg/kg 70 nc
2,4-DB 94-82-6 mg/kg 51 nc
2,4'-DDD 53-19-0 mg/kg NA  no appropriate surrogate j

2,4'-DDE 3424-82-6 mg/kg NA  no appropriate surrogate j

2,4'-DDT 789-02-6 mg/kg NA  no appropriate surrogate j

2,4-Dichlorophenol 120-83-2 mg/kg 19 nc
2,4-Dimethylphenol 105-67-9 mg/kg 130 nc
2,4-Dinitrophenol 51-28-5 mg/kg 13 nc
2,4-Dinitrotoluene 121-14-2 mg/kg 1.7 c
2,6-Dimethylnaphthalene 581-42-0 mg/kg 24 nc 2-Methylnaphthalene
2,6-Dinitrotoluene 606-20-2 mg/kg 0.36 c
2-Butanone 78-93-3 mg/kg 2700 nc
2-Chloronaphthalene 91-58-7 mg/kg 480 nc
2-Chlorophenol 95-57-8 mg/kg 39 nc
2-Hexanone 591-78-6 mg/kg 20 nc
2-Methylnaphthalene 91-57-6 mg/kg 24 nc
2-Methylphenol 95-48-7 mg/kg 320 nc
2-Nitroaniline 88-74-4 mg/kg 63 nc
2-Nitrophenol 88-75-5 mg/kg 1900 nc Phenol
3,3'-Dichlorobenzidine 91-94-1 mg/kg 1.2 c

Table B-1
Screening Levels Used in Selection of COPCs in Accessible Surface Sediment

Baseline Human Health Risk Assessment
Lower Passaic River Study Area
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Chemical Name CAS Unit
RSL 

Residential 
Soila

Comment/Surrogateb

Table B-1
Screening Levels Used in Selection of COPCs in Accessible Surface Sediment

Baseline Human Health Risk Assessment
Lower Passaic River Study Area

3-Nitroaniline 99-09-2 mg/kg 63 nc 2-Nitroaniline
4,4'-DDD 72-54-8 mg/kg 2.3 c
4,4'-DDE 72-55-9 mg/kg 2 c
4,4'-DDT 50-29-3 mg/kg 1.9 c
4,6-Dinitro-2-methylphenol 534-52-1 mg/kg 0.51 nc
4-Bromophenyl-phenylether 101-55-3 mg/kg NA  
4-Chloro-3-methylphenol 59-50-7 mg/kg 630 nc
4-Chloroaniline 106-47-8 mg/kg 2.7 c
4-Chlorophenyl-phenylether 7005-72-3 mg/kg NA  
4-Methyl-2-pentanone 108-10-1 mg/kg 530 nc
4-Methylphenol 106-44-5 mg/kg 630 nc
4-Nitroaniline 100-01-6 mg/kg 25 nc
4-Nitrophenol 100-02-7 mg/kg 1900 nc Phenol
Acenaphthene 83-32-9 mg/kg 360 nc
Acenaphthylene 208-96-8 mg/kg 360 nc Acenaphthene
Acetone 67-64-1 mg/kg 6100 nc
Acetophenone 98-86-2 mg/kg 780 nc
Aldrin 309-00-2 mg/kg 0.039 c
alpha-BHC 319-84-6 mg/kg 0.086 c
Aluminum 7429-90-5 mg/kg 7700 nc
Anthracene 120-12-7 mg/kg 1800 nc
Antimony 7440-36-0 mg/kg 3.1 nc
Aroclor-1016 12674-11-2 mg/kg 0.41 nc
Aroclor-1221 11104-28-2 mg/kg 0.17 c
Aroclor-1232 11141-16-5 mg/kg 0.17 c
Aroclor-1242 53469-21-9 mg/kg 0.23 c
Aroclor-1248 12672-29-6 mg/kg 0.23 c
Aroclor-1254 11097-69-1 mg/kg 0.12 nc
Aroclor-1260 11096-82-5 mg/kg 0.24 c
Aroclor-1262 37324-23-5 mg/kg 0.24 c Aroclor-1260
Aroclor-1268 11100-14-4 mg/kg 0.24 c Aroclor-1260
Arsenic, total 7440-38-2 mg/kg 0.68 c
Atrazine 1912-24-9 mg/kg 2.4 c
Barium 7440-39-3 mg/kg 1500 nc
Benzaldehyde 100-52-7 mg/kg 780 nc
Benzene 71-43-2 mg/kg 1.2 c
Benzo(a)anthracene 56-55-3 mg/kg 0.16 c
Benzo(a)pyrene 50-32-8 mg/kg 0.016 c
Benzo(b)fluoranthene 205-99-2 mg/kg 0.16 c
Benzo(e)pyrene 192-97-2 mg/kg 180 nc Pyrene
Benzo(g,h,i)perylene 191-24-2 mg/kg 180 nc Pyrene
Benzo(k)fluoranthene 207-08-9 mg/kg 1.6 c
BENZOFLUORANTHENE ISOMER i 56832-73-6 mg/kg 0.16 c Benzo(b)fluoranthene
Beryllium 7440-41-7 mg/kg 16 nc
beta-BHC 319-85-7 mg/kg 0.3 c
bis-(2-chloroethoxy)methane 111-91-1 mg/kg 19 nc
bis-(2-Chloroethyl)ether 111-44-4 mg/kg 0.23 c
bis-(2-Ethylhexyl)phthalate 117-81-7 mg/kg 39 c
Bromochloromethane 74-97-5 mg/kg 15 nc
Bromodichloromethane 75-27-4 mg/kg 0.29 c
Bromoform 75-25-2 mg/kg 19 c
Bromomethane 74-83-9 mg/kg 0.68 nc
Butylbenzylphthalate 85-68-7 mg/kg 290 c
C1-Benzanthracene/chrysenes BACC1 mg/kg 16 c Chrysene l

C1-Dibenzothiophenes DTPC1 mg/kg 78 nc Dibenzothiophene
C1-Fluorenes FLRC1 mg/kg 240 nc Fluorene
C1-Phenanthrene/anthracenes PATAC1 mg/kg 1800 nc Anthracene
C1-Pyrene/fluoranthenes PFLAC1 mg/kg 180 nc Pyrene
C2-Benzanthracene/chrysenes BACC2 mg/kg 16 c Chrysene l

C2-Dibenzothiophenes DTPC2 mg/kg 78 nc Dibenzothiophene
C2-Fluorenes FLRC2 mg/kg 240 nc Fluorene
C2-NAPHTHALENES NPHC2 mg/kg 24 nc 2-Methylnaphthalene l
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Chemical Name CAS Unit
RSL 

Residential 
Soila

Comment/Surrogateb

Table B-1
Screening Levels Used in Selection of COPCs in Accessible Surface Sediment

Baseline Human Health Risk Assessment
Lower Passaic River Study Area

C2-Phenanthrene/anthracenes PATAC2 mg/kg 1800 nc Anthracene
C3-Benzanthracene/chrysenes BACC3 mg/kg 16 c Chrysene l

C3-Dibenzothiophenes DTPC3 mg/kg 78 nc Dibenzothiophene
C3-Fluorenes FLRC3 mg/kg 240 nc Fluorene
C3-NAPHTHALENE NPHC3 mg/kg 24 nc 2-Methylnaphthalene l

C3-Phenanthrene/anthracenes PATAC3 mg/kg 1800 nc Anthracene
C4-Benzanthracene/chrysenes BACC4 mg/kg 16 c Chrysene l

C4-Dibenzothiophenes DTPC4 mg/kg 78 nc Dibenzothiophene
C4-NAPHTHALENE NPHC4 mg/kg 24 nc 2-Methylnaphthalene l

C4-Phenanthrenes/anthracenes PATAC4 mg/kg 1800 nc Anthracene
Cadmium 7440-43-9 mg/kg 7.1 nc Exposure via diet
Calcium 7440-70-2 mg/kg EN  Essential nutrient
Caprolactam 105-60-2 mg/kg 3100 nc
Carbazole 86-74-8 mg/kg 240 nc Fluorene
Carbon Disulfide 75-15-0 mg/kg 77 nc
Carbon Tetrachloride 56-23-5 mg/kg 0.65 c
Chlorobenzene 108-90-7 mg/kg 28 nc
Chloroethane 75-00-3 mg/kg 1400 nc
Chloroform 67-66-3 mg/kg 0.32 c
Chloromethane 74-87-3 mg/kg 11 nc
Chromium 7440-47-3 mg/kg 0.3 c Chromium (VI)h

Chromium, hexavalent 18540-29-9 mg/kg 0.3 c
Chrysene 218-01-9 mg/kg 16 c
cis-1,2-Dichloroethylene 156-59-2 mg/kg 16 nc
cis-1,3-Dichloropropene 10061-01-5 mg/kg 1.8 c 1,3-Dichloropropene
cis-Chlordane 5103-71-9 mg/kg 1.7 c Chlordane 
cis-Nonachlor 5103-73-1 mg/kg 1.7 c Chlordane k

Cobalt 7440-48-4 mg/kg 2.3 nc
Copper 7440-50-8 mg/kg 310 nc
Cyclohexane 110-82-7 mg/kg 650 nc
Decane e 124-18-5 mg/kg 1000 nc C9 through C18 Aliphatic Hydrocarbons
delta-BHC 319-86-8 mg/kg 0.086 c alpha-BHC
Dibenzo(a,h)anthracene 53-70-3 mg/kg 0.016 c
Dibenzofuran 132-64-9 mg/kg 7.3 nc
Dibenzothiophene 132-65-0 mg/kg 78 nc
Dibromochloromethane 124-48-1 mg/kg 0.75 c
Dibutyltin 14488-53-0 mg/kg 1.9 nc Dibutyltin compounds
Dichlorodifluoromethane 75-71-8 mg/kg 8.7 nc
Dieldrin 60-57-1 mg/kg 0.034 c
Diethylphthalate 84-66-2 mg/kg 5100 nc
Dimethylphthalate 131-11-3 mg/kg 5100 nc Diethyl phthalate
Di-n-butylphthalate 84-74-2 mg/kg 630 nc
Di-n-octylphthalate 117-84-0 mg/kg 63 nc
Dioxin +  Furan TEQ HH DFTEQ-HH mg/kg 0.0000048 c 2,3,7,8-TCDD
Docosane, n- e 629-97-0 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Dodecane e 112-40-3 mg/kg 1000 nc C9 through C18 Aliphatic Hydrocarbons
Dodecane, 2,6,10-Trimethyl- e 3891-98-3 mg/kg 1000 nc C9 through C18 Aliphatic Hydrocarbons
Dotriacontane e 544-85-4 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Endosulfan I 959-98-8 mg/kg 47 nc Endosulfan
Endosulfan II 33213-65-9 mg/kg 47 nc Endosulfan
Endosulfan Sulfate 1031-07-8 mg/kg 47 nc Endosulfan
Endrin 72-20-8 mg/kg 1.9 nc
Endrin aldehyde 7421-93-4 mg/kg 1.9 nc Endrin
Endrin ketone 53494-70-5 mg/kg 1.9 nc Endrin
Ethylbenzene 100-41-4 mg/kg 5.8 c
Fluoranthene 206-44-0 mg/kg 240 nc
Fluorene 86-73-7 mg/kg 240 nc
gamma-BHC (Lindane) 58-89-9 mg/kg 0.57 c
GASOLINE RANGE ORGANICS e GASC5C12 mg/kg 100 nc C5 through C8 Aliphatic Hydrocarbons
Henicosane, n- e 629-94-7 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Hentriacontane e 630-04-6 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Heptachlor 76-44-8 mg/kg 0.13 c
Heptachlor Epoxide 1024-57-3 mg/kg 0.07 c
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Heptacosane e 593-49-7 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Heptadecane, n- e 629-78-7 mg/kg 1000 nc C9 through C18 Aliphatic Hydrocarbons
Heptatriacontane e 7194-84-5 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Hexachlorobenzene 118-74-1 mg/kg 0.21 c
Hexachlorobutadiene 87-68-3 mg/kg 1.2 c
Hexachlorocyclo-pentadiene 77-47-4 mg/kg 0.18 nc
Hexachloroethane 67-72-1 mg/kg 1.8 c
Hexacosane, n- e 630-01-3 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Hexadecane, 2,6,10,14-Tetramethyl- e 638-36-8 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Hexadecane, n- e 544-76-3 mg/kg 1000 nc C9 through C18 Aliphatic Hydrocarbons
Hexatriacontane e 630-06-8 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Icosane e 112-95-8 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 0.16 c
Iron 7439-89-6 mg/kg EN  Essential nutrient
Isophorone 78-59-1 mg/kg 570 c
Isopropylbenzene 98-82-8 mg/kg 190 nc
Lead g 7439-92-1 mg/kg 400  
m, p-Xylene XYLMP mg/kg 65 nc Xylenes
Magnesium 7439-95-4 mg/kg EN  Essential nutrient
Manganese 7439-96-5 mg/kg 180 nc Non-dietary exposure
Mercury 7439-97-6 mg/kg 2.3 nc Mercuric chloride
Methoxychlor 72-43-5 mg/kg 32 nc
Methyl Acetate 79-20-9 mg/kg 7800 nc
Methyl Mercury 22967-92-6 mg/kg 0.78 nc
Methyl tert-Butyl Ether (MTBE) 1634-04-4 mg/kg 47 c
Methylcyclohexane 108-87-2 mg/kg 650 nc Cyclohexane
Methylene Chloride 75-09-2 mg/kg 35 nc
Monobutyltin 78763-54-9 mg/kg 1.9 nc Dibutyltin compounds
Naphthalene 91-20-3 mg/kg 3.8 c
Nickel 7440-02-0 mg/kg 150 nc Soluble salts
Nitrobenzene 98-95-3 mg/kg 5.1 c
N-Nitroso-di-n-propylamine 621-64-7 mg/kg 0.078 c
N-Nitrosodiphenylamine 86-30-6 mg/kg 110 c
Nonacosane e 630-03-5 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Nonadecane, n- e 629-92-5 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Nonane 111-84-2 mg/kg 1.1 nc
Nonatriacontane e 7194-86-7 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
n-Triacontane e 638-68-6 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
OCDD 3268-87-9 mg/kg 0.016 c  Value for 2,3,7,8-TCDD divided by a TEF of 0.0003c

OCDF 39001-02-0 mg/kg 0.016 c  Value for 2,3,7,8-TCDD divided by a TEF of 0.0003c

Octacosane, n- e 630-02-4 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Octadecane, n- e 593-45-3 mg/kg 1000 nc C9 through C18 Aliphatic Hydrocarbons
Octane, n- e 111-65-9 mg/kg 100 nc C5 through C8 Aliphatic Hydrocarbons
Octatriacontane e 7194-85-6 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Oxy-chlordane 27304-13-8 mg/kg 1.7 c Chlordane k

o-Xylene 95-47-6 mg/kg 65 nc
PCB, TOTAL PCB mg/kg 0.23 c High Risk PCBs
PCB-1 2051-60-7 mg/kg 0.23 c High Risk PCBs
PCB-10 33146-45-1 mg/kg 0.23 c High Risk PCBs
PCB-103 60145-21-3 mg/kg 0.23 c High Risk PCBs
PCB-104 56558-16-8 mg/kg 0.23 c High Risk PCBs
PCB-105 32598-14-4 mg/kg 0.12 c
PCB-106 70424-69-0 mg/kg 0.23 c High Risk PCBs
PCB-107 70424-68-9 mg/kg 0.23 c High Risk PCBs
PCB-108 d 70362-41-3 mg/kg 0.23 c High Risk PCBs
PCB-11 2050-67-1 mg/kg 0.23 c High Risk PCBs
PCB-110 d 38380-03-9 mg/kg 0.23 c High Risk PCBs
PCB-111 39635-32-0 mg/kg 0.23 c High Risk PCBs
PCB-112 74472-36-9 mg/kg 0.23 c High Risk PCBs
PCB-114 74472-37-0 mg/kg 0.12 c
PCB-118 31508-00-6 mg/kg 0.12 c
PCB-12 d 2974-92-7 mg/kg 0.23 c High Risk PCBs
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PCB-120 68194-12-7 mg/kg 0.23 c High Risk PCBs
PCB-121 56558-18-0 mg/kg 0.23 c High Risk PCBs
PCB-122 76842-07-4 mg/kg 0.23 c High Risk PCBs
PCB-123 65510-44-3 mg/kg 0.12 c
PCB-126 57465-28-8 mg/kg 0.000037 c
PCB-127 39635-33-1 mg/kg 0.23 c High Risk PCBs
PCB-128 d 38380-07-3 mg/kg 0.23 c High Risk PCBs
PCB-129 d 55215-18-4 mg/kg 0.23 c High Risk PCBs
PCB-130 52663-66-8 mg/kg 0.23 c High Risk PCBs
PCB-131 61798-70-7 mg/kg 0.23 c High Risk PCBs
PCB-132 38380-05-1 mg/kg 0.23 c High Risk PCBs
PCB-133 35694-04-3 mg/kg 0.23 c High Risk PCBs
PCB-134 d 52704-70-8 mg/kg 0.23 c High Risk PCBs
PCB-135 d 52744-13-5 mg/kg 0.23 c High Risk PCBs
PCB-136 38411-22-2 mg/kg 0.23 c High Risk PCBs
PCB-137 35694-06-5 mg/kg 0.23 c High Risk PCBs
PCB-139 d 56030-56-9 mg/kg 0.23 c High Risk PCBs
PCB-14 34883-41-5 mg/kg 0.23 c High Risk PCBs
PCB-141 52712-04-6 mg/kg 0.23 c High Risk PCBs
PCB-142 41411-61-4 mg/kg 0.23 c High Risk PCBs
PCB-144 68194-14-9 mg/kg 0.23 c High Risk PCBs
PCB-145 74472-40-5 mg/kg 0.23 c High Risk PCBs
PCB-146 51908-16-8 mg/kg 0.23 c High Risk PCBs
PCB-147 d 68194-13-8 mg/kg 0.23 c High Risk PCBs
PCB-148 74472-41-6 mg/kg 0.23 c High Risk PCBs
PCB-15 2050-68-2 mg/kg 0.23 c High Risk PCBs
PCB-150 68194-08-1 mg/kg 0.23 c High Risk PCBs
PCB-152 68194-09-2 mg/kg 0.23 c High Risk PCBs
PCB-153 d 35065-27-1 mg/kg 0.23 c High Risk PCBs
PCB-154 60145-22-4 mg/kg 0.23 c High Risk PCBs
PCB-155 33979-03-2 mg/kg 0.23 c High Risk PCBs
PCB-156 d 38380-08-4 mg/kg 0.12 c
PCB-158 74472-42-7 mg/kg 0.23 c High Risk PCBs
PCB-159 39635-35-3 mg/kg 0.23 c High Risk PCBs
PCB-16 38444-78-9 mg/kg 0.23 c High Risk PCBs
PCB-161 74472-43-8 mg/kg 0.23 c High Risk PCBs
PCB-162 39635-34-2 mg/kg 0.23 c High Risk PCBs
PCB-164 74472-45-0 mg/kg 0.23 c High Risk PCBs
PCB-165 74472-46-1 mg/kg 0.23 c High Risk PCBs
PCB-167 52663-72-6 mg/kg 0.12 c
PCB-169 32774-16-6 mg/kg 0.00012 c
PCB-17 37680-66-3 mg/kg 0.23 c High Risk PCBs
PCB-170 35065-30-6 mg/kg 0.23 c High Risk PCBs
PCB-171 d 52663-71-5 mg/kg 0.23 c High Risk PCBs
PCB-172 52663-74-8 mg/kg 0.23 c High Risk PCBs
PCB-174 38411-25-5 mg/kg 0.23 c High Risk PCBs
PCB-175 40186-70-7 mg/kg 0.23 c High Risk PCBs
PCB-176 52663-65-7 mg/kg 0.23 c High Risk PCBs
PCB-177 52663-70-4 mg/kg 0.23 c High Risk PCBs
PCB-178 52663-67-9 mg/kg 0.23 c High Risk PCBs
PCB-179 52663-64-6 mg/kg 0.23 c High Risk PCBs
PCB-18 d 37680-65-2 mg/kg 0.23 c High Risk PCBs
PCB-180 d 35065-29-3 mg/kg 0.23 c High Risk PCBs
PCB-181 74472-47-2 mg/kg 0.23 c High Risk PCBs
PCB-182 60145-23-5 mg/kg 0.23 c High Risk PCBs
PCB-183 d 52663-69-1 mg/kg 0.23 c High Risk PCBs
PCB-184 74472-48-3 mg/kg 0.23 c High Risk PCBs
PCB-186 74472-49-4 mg/kg 0.23 c High Risk PCBs
PCB-187 52663-68-0 mg/kg 0.23 c High Risk PCBs
PCB-188 74487-85-7 mg/kg 0.23 c High Risk PCBs
PCB-189 39635-31-9 mg/kg 0.12 c
PCB-19 38444-73-4 mg/kg 0.23 c High Risk PCBs
PCB-190 41411-64-7 mg/kg 0.23 c High Risk PCBs
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PCB-191 74472-50-7 mg/kg 0.23 c High Risk PCBs
PCB-192 74472-51-8 mg/kg 0.23 c High Risk PCBs
PCB-194 35694-08-7 mg/kg 0.23 c High Risk PCBs
PCB-195 52663-78-2 mg/kg 0.23 c High Risk PCBs
PCB-196 42740-50-1 mg/kg 0.23 c High Risk PCBs
PCB-197 33091-17-7 mg/kg 0.23 c High Risk PCBs
PCB-198 d 68194-17-2 mg/kg 0.23 c High Risk PCBs
PCB-2 2051-61-8 mg/kg 0.23 c High Risk PCBs
PCB-20 d 38444-84-7 mg/kg 0.23 c High Risk PCBs
PCB-200 52663-73-7 mg/kg 0.23 c High Risk PCBs
PCB-201 40186-71-8 mg/kg 0.23 c High Risk PCBs
PCB-202 2136-99-4 mg/kg 0.23 c High Risk PCBs
PCB-203 52663-76-0 mg/kg 0.23 c High Risk PCBs
PCB-204 74472-52-9 mg/kg 0.23 c High Risk PCBs
PCB-205 74472-53-0 mg/kg 0.23 c High Risk PCBs
PCB-206 40186-72-9 mg/kg 0.23 c High Risk PCBs
PCB-207 52663-79-3 mg/kg 0.23 c High Risk PCBs
PCB-208 52663-77-1 mg/kg 0.23 c High Risk PCBs
PCB-209 2051-24-3 mg/kg 0.23 c High Risk PCBs
PCB-21 d 55702-46-0 mg/kg 0.23 c High Risk PCBs
PCB-22 38444-85-8 mg/kg 0.23 c High Risk PCBs
PCB-23 55720-44-0 mg/kg 0.23 c High Risk PCBs
PCB-24 55702-45-9 mg/kg 0.23 c High Risk PCBs
PCB-25 55712-37-3 mg/kg 0.23 c High Risk PCBs
PCB-26 d 38444-81-4 mg/kg 0.23 c High Risk PCBs
PCB-27 38444-76-7 mg/kg 0.23 c High Risk PCBs
PCB-3 2051-62-9 mg/kg 0.23 c High Risk PCBs
PCB-31 16606-02-3 mg/kg 0.23 c High Risk PCBs
PCB-32 38444-77-8 mg/kg 0.23 c High Risk PCBs
PCB-34 37680-68-5 mg/kg 0.23 c High Risk PCBs
PCB-35 37680-69-6 mg/kg 0.23 c High Risk PCBs
PCB-36 38444-87-0 mg/kg 0.23 c High Risk PCBs
PCB-37 38444-90-5 mg/kg 0.23 c High Risk PCBs
PCB-38 53555-66-1 mg/kg 0.23 c High Risk PCBs
PCB-39 38444-88-1 mg/kg 0.23 c High Risk PCBs
PCB-4 13029-08-8 mg/kg 0.23 c High Risk PCBs
PCB-40 d 38444-93-8 mg/kg 0.23 c High Risk PCBs
PCB-42 36559-22-5 mg/kg 0.23 c High Risk PCBs
PCB-43 d 70362-46-8 mg/kg 0.23 c High Risk PCBs
PCB-44 d 41464-39-5 mg/kg 0.23 c High Risk PCBs
PCB-45 d 70362-45-7 mg/kg 0.23 c High Risk PCBs
PCB-46 41464-47-5 mg/kg 0.23 c High Risk PCBs
PCB-48 70362-47-9 mg/kg 0.23 c High Risk PCBs
PCB-49 d 41464-40-8 mg/kg 0.23 c High Risk PCBs
PCB-5 16605-91-7 mg/kg 0.23 c High Risk PCBs
PCB-50 d 62796-65-0 mg/kg 0.23 c High Risk PCBs
PCB-52 35693-99-3 mg/kg 0.23 c High Risk PCBs
PCB-54 15968-05-5 mg/kg 0.23 c High Risk PCBs
PCB-55 74338-24-2 mg/kg 0.23 c High Risk PCBs
PCB-56 41464-43-1 mg/kg 0.23 c High Risk PCBs
PCB-57 70424-67-8 mg/kg 0.23 c High Risk PCBs
PCB-58 41464-49-7 mg/kg 0.23 c High Risk PCBs
PCB-59 d 74472-33-6 mg/kg 0.23 c High Risk PCBs
PCB-6 25569-80-6 mg/kg 0.23 c High Risk PCBs
PCB-60 33025-41-1 mg/kg 0.23 c High Risk PCBs
PCB-61 d 33284-53-6 mg/kg 0.23 c High Risk PCBs
PCB-63 74472-34-7 mg/kg 0.23 c High Risk PCBs
PCB-64 52663-58-8 mg/kg 0.23 c High Risk PCBs
PCB-66 32598-10-0 mg/kg 0.23 c High Risk PCBs
PCB-67 73575-53-8 mg/kg 0.23 c High Risk PCBs
PCB-68 73575-52-7 mg/kg 0.23 c High Risk PCBs
PCB-7 33284-50-3 mg/kg 0.23 c High Risk PCBs
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PCB-72 41464-42-0 mg/kg 0.23 c High Risk PCBs
PCB-77 32598-13-3 mg/kg 0.038 c
PCB-78 70362-49-1 mg/kg 0.23 c High Risk PCBs
PCB-79 41464-48-6 mg/kg 0.23 c High Risk PCBs
PCB-8 34883-43-7 mg/kg 0.23 c High Risk PCBs
PCB-80 33284-52-5 mg/kg 0.23 c High Risk PCBs
PCB-81 70362-50-4 mg/kg 0.012 c
PCB-82 52663-62-4 mg/kg 0.23 c High Risk PCBs
PCB-83 d 60145-20-2 mg/kg 0.23 c High Risk PCBs
PCB-84 52663-60-2 mg/kg 0.23 c High Risk PCBs
PCB-85 d 65510-45-4 mg/kg 0.23 c High Risk PCBs
PCB-86 d 55312-69-1 mg/kg 0.23 c High Risk PCBs
PCB-88 d 55215-17-3 mg/kg 0.23 c High Risk PCBs
PCB-89 73575-57-2 mg/kg 0.23 c High Risk PCBs
PCB-9 34883-39-1 mg/kg 0.23 c High Risk PCBs
PCB-90 d 68194-07-0 mg/kg 0.23 c High Risk PCBs
PCB-92 52663-61-3 mg/kg 0.23 c High Risk PCBs
PCB-93 d 73575-56-1 mg/kg 0.23 c High Risk PCBs
PCB-94 73575-55-0 mg/kg 0.23 c High Risk PCBs
PCB-95 38379-99-6 mg/kg 0.23 c High Risk PCBs
PCB-96 73575-54-9 mg/kg 0.23 c High Risk PCBs
PCB-98 d 60233-25-2 mg/kg 0.23 c High Risk PCBs
Pentachlorophenol 87-86-5 mg/kg 1 c
Pentacosane, n- e 629-99-2 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Pentadecane, 2,6,10-trimethyl- e 3892-00-0 mg/kg 1000 nc C9 through C18 Aliphatic Hydrocarbons
Pentadecane, 2,6,10,14-Tetramethyl- e 1921-70-6 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Pentadecane, n- e 629-62-9 mg/kg 1000 nc C9 through C18 Aliphatic Hydrocarbons
Pentatriacontane e 630-07-9 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Perylene 198-55-0 mg/kg 180 nc Pyrene
Phenanthrene 85-01-8 mg/kg 1800 nc Anthracene
Phenol 108-95-2 mg/kg 1900 nc
Potassium 7440-09-7 mg/kg EN  Essential nutrient
Pyrene 129-00-0 mg/kg 180 nc
Selenium 7782-49-2 mg/kg 39 nc
Silver 7440-22-4 mg/kg 39 nc
Sodium 7440-23-5 mg/kg EN  Essential nutrient
Styrene 100-42-5 mg/kg 600 nc
Tetrabutyltin 1461-25-2 mg/kg 1.9 nc Dibutyltin compounds
Tetrachloroethylene 127-18-4 mg/kg 8.1 nc
Tetracontane e 4181-95-7 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Tetracosane, n- e 646-31-1 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Tetradecane, n- e 629-59-4 mg/kg 1000 nc C9 through C18 Aliphatic Hydrocarbons
Tetratriacontane e 14167-59-0 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Thallium 7440-28-0 mg/kg 0.078 nc Soluble salts
Titanium 7440-32-6 mg/kg 1.40E+04 nc Titanium tetrachloride
Toluene 108-88-3 mg/kg 490 nc
TOTAL PETROLEUM HYDROCARBONS - M8015D f TPH mg/kg 510 nc NJDEP residential soil screening level (0.1 adjusted)
TOTAL SATURATED HYDROCARBONS f TSATHC mg/kg 510 nc NJDEP residential soil screening level (0.1 adjusted)
Toxaphene 8001-35-2 mg/kg 0.49 c
TPH-Extractable f TPHS mg/kg 510 nc NJDEP residential soil screening level (0.1 adjusted)
TPH-Purgeable e TPHV mg/kg 100 nc C5 through C8 Aliphatic Hydrocarbons
trans-1,2-Dichloroethene 156-60-5 mg/kg 160 nc
trans-1,3-Dichloropropene 10061-02-6 mg/kg 1.8 c 1,3-Dichloropropene
trans-Chlordane 5103-74-2 mg/kg 1.7 c Chlordane 
trans-Nonachlor 39765-80-5 mg/kg 1.7 c Chlordane k

Tributyltin 36643-28-4 mg/kg 1.9 nc Dibutyltin compounds
Trichloroethene 79-01-6 mg/kg 0.41 nc
Trichlorofluoromethane 75-69-4 mg/kg 73 nc
Trichlorotrifluoroethane 26523-64-8 mg/kg 73 nc Trichlorofluoromethane
Tricosane, n- e 638-67-5 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Tridecane, 2,6,10-Trimethyl- e TMTD1470 mg/kg 1000 nc C9 through C18 Aliphatic Hydrocarbons
Tridecane e 629-50-5 mg/kg 1000 nc C9 through C18 Aliphatic Hydrocarbons
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Tritriacontane e 630-05-7 mg/kg 3000 nc C19 through C36 Aliphatic Hydrocarbons
Undecane e 1120-21-4 mg/kg 1000 nc C9 through C18 Aliphatic Hydrocarbons
Vanadium 7440-62-2 mg/kg 39 nc
Vinyl Chloride 75-01-4 mg/kg 0.059 c
Zinc 7440-66-6 mg/kg 2300 nc
Notes:
mg/kg - milligram per kilogram.
c - Value is based on carcinogenic effects.
nc - Value is based on noncarcinogenic effects.
CAS - Chemical Abstracts Service.
Dioxin + Furan TEQ HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin- toxicity equivalence, calculated using 2005 World Health Organization 
    PCDD and PCDF toxic equivalency factors for mammals.
EN - Essential nutrient.
NA - Not available/applicable.
PCDD - Polychlorinated dibenzo-p-dioxins.
PCDF - Polychlorinated dibenzofurans.
RSL - Regional Screening Level.
TEF - Toxic Equivalency Factor.
TEQ - Toxicity Equivalence.
USEPA - United States Environmental Protection Agency.
a USEPA Regional Screening Levels for Residential Soil.   Summary Table (TR = 1E-06, HQ = 1). June 2015 (revised). Values based on residential exposure.
  Hazard quotient (HQ) of 0.1 accounts for potential cumulative effects on the same target organ.
b For compounds lacking an RSL, surrogates based on structural and/or toxicological similarities are identified.  See Table B-4.
c 2,3,7,8-TCDD Toxic Equivalency Factors (TEF) for mammals developed by WHO in 2005 (Van den Berg, et al., 2006; USEPA, 2010d).
d The cited PCB co-elutes with one or more additional PCBs. Only the cited PCB is displayed.  Refer to Table 3-7 (main text) for full list of co-eluting PCBs.
e Massachusetts Department of Environmental Protection, MCP Method 1, S-1/GW-1 Standard [310 CMR 40.0975(6)(a)]. Standards are for 
  residential soil and are based on a target HI of 0.2.  Value for appropriate aliphatic hydrocarbon ranged used. 
  [http://www.mass.gov/dep/cleanup/laws/0975_6a.htm].  
f   New Jersey Department of Environmental Protection Site Remediation Program. August 9, 2010. Health Based and Ecological Screening
   Criteria for Petroleum Hydrocarbons. EPH value for residential exposure adjusted to hazard quotient of 0.1.
g Screening level for lead in residential soil (USEPA, 1994).
h  For purposes of COPC selection, it is conservatively assumed that chromium is present in the hexavalent state.
I Benzo(b,j)fluoranthene.
j Letter from Superfund Technical Support Center to Marian Olsen dated February 25, 2015.  Approval of Surrogates for Multiple Chemicals.  

2,4’‐DDT, 2,4’‐DDD and 2,4’‐DDE.
k Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals. 

 Cis- and trans-nonachlor and oxychlordane.
l Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  

C2-, C3-, and C4-naphthalenes, C2-benzanthracene/chrysene.
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1,1,1-Trichloroethane 71-55-6 ug/l 8.00E+02 nc
1,1,2,2-Tetrachloroethane 79-34-5 ug/l 7.60E-02 c
1,1,2-Trichloroethane 79-00-5 ug/l 4.10E-02 nc
1,1'-Biphenyl 92-52-4 ug/l 8.30E-02 nc
1,1-Dichloroethane 75-34-3 ug/l 2.70E+00 c
1,1-Dichloroethene 75-35-4 ug/l 2.80E+01 nc
1,2,3,4,6,7,8-HpCDD 35822-46-9 ug/l 1.20E-05 c  Value for 2,3,7,8-TCDD divided by a TEF of 0.01c 

1,2,3,4,6,7,8-HpCDF 67562-39-4 ug/l 1.20E-05 c  Value for 2,3,7,8-TCDD divided by a TEF of 0.01c 

1,2,3,4,7,8,9-HpCDF 55673-89-7 ug/l 1.20E-05 c  Value for 2,3,7,8-TCDD divided by a TEF of 0.01c 

1,2,3,4,7,8-HxCDD 39227-28-6 ug/l 1.20E-06 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,4,7,8-HxCDF 70648-26-9 ug/l 1.20E-06 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,6,7,8-HxCDD 57653-85-7 ug/l 1.20E-06 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,6,7,8-HxCDF 57117-44-9 ug/l 1.20E-06 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,7,8,9-HxCDD 19408-74-3 ug/l 1.20E-06 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,7,8,9-HxCDF 72918-21-9 ug/l 1.20E-06 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,7,8-PeCDD 40321-76-4 ug/l 1.20E-07 c  Value for 2,3,7,8-TCDD divided by a TEF of 1c

1,2,3,7,8-PeCDF 57117-41-6 ug/l 4.00E-06 c  Value for 2,3,7,8-TCDD divided by a TEF of 0.03c

1,2,3-Trichlorobenzene 87-61-6 ug/l 7.00E-01 nc
1,2,4,5-Tetrachlorobenzene 95-94-3 ug/l 1.70E-01 nc
1,2,4-Trichlorobenzene 120-82-1 ug/l 4.00E-01 nc
1,2-Dibromo-3-chloropropane 96-12-8 ug/l 3.34E-04 c
1,2-Dibromoethane 106-93-4 ug/l 7.50E-03 c
1,2-Dichlorobenzene 95-50-1 ug/l 3.00E+01 nc
1,2-Dichloroethane 107-06-2 ug/l 1.70E-01 c
1,2-Dichloropropane 78-87-5 ug/l 4.40E-01 c
1,3-Dichlorobenzene 541-73-1 ug/l 3.00E+01 nc 1,2-Dichlorobenzene
1,4-Dichlorobenzene 106-46-7 ug/l 4.80E-01 c
1,4-Dioxane 123-91-1 ug/l 4.60E-01 c
1-Methylnaphthalene 90-12-0 ug/l 1.10E+00 c
1-Methylphenanthrene 832-69-9 ug/l 1.80E+02 nc Anthracene
2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l 3.60E-01 c
2,3,4,6,7,8-HxCDF 60851-34-5 ug/l 1.20E-06 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

2,3,4,6-Tetrachlorophenol 58-90-2 ug/l 2.40E+01 nc
2,3,4,7,8-PeCDF 57117-31-4 ug/l 4.00E-07 c  Value for 2,3,7,8-TCDD divided by a TEF of 0.3c

2,3,5-Trimethylnaphthalene 2245-38-7 ug/l 3.60E+00 nc 2-Methylnaphthalene
2,3,7,8-TCDD 1746-01-6 ug/l 1.20E-07 c
2,3,7,8-TCDF 51207-31-9 ug/l 1.20E-06 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

2,4,5-Trichlorophenol 95-95-4 ug/l 1.20E+02 nc
2,4,6-Trichlorophenol 88-06-2 ug/l 1.20E+00 nc
2,4'-DDD 53-19-0 ug/l NA  no appropriate surrogate g

2,4'-DDE 3424-82-6 ug/l NA  no appropriate surrogate g

2,4'-DDT 789-02-6 ug/l NA  no appropriate surrogate g

2,4-Dichlorophenol 120-83-2 ug/l 4.60E+00 nc
2,4-Dimethylphenol 105-67-9 ug/l 3.60E+01 nc
2,4-Dinitrophenol 51-28-5 ug/l 3.90E+00 nc
2,4-Dinitrotoluene 121-14-2 ug/l 2.40E-01 c
2,6-Dimethylnaphthalene 581-42-0 ug/l 3.60E+00 nc 2-Methylnaphthalene
2,6-Dinitrotoluene 606-20-2 ug/l 4.80E-02 c
2-Butanone 78-93-3 ug/l 5.60E+02 nc
2-Chloronaphthalene 91-58-7 ug/l 7.50E+01 nc
2-Chlorophenol 95-57-8 ug/l 9.10E+00 nc
2-Hexanone 591-78-6 ug/l 3.80E+00 nc
2-Methylnaphthalene 91-57-6 ug/l 3.60E+00 nc
2-Methylphenol 95-48-7 ug/l 9.30E+01 nc
2-Nitroaniline 88-74-4 ug/l 1.90E+01 nc
2-Nitrophenol 88-75-5 ug/l 5.80E+02 nc Phenol
3,3'-Dichlorobenzidine 91-94-1 ug/l 1.20E-01 c
3-Nitroaniline 99-09-2 ug/l 1.90E+01 nc 2-Nitroaniline
4,4'-DDD 72-54-8 ug/l 3.10E-02 c
4,4'-DDE 72-55-9 ug/l 4.60E-02 c
4,4'-DDT 50-29-3 ug/l 2.30E-01 c
4,6-Dinitro-2-methylphenol 534-52-1 ug/l 1.50E-01 nc
4-Bromophenyl-phenylether 101-55-3 ug/l NA  

Table B-2
Screening Levels Used in Selection of COPCs for Surface Water

Baseline Human Health Risk Assessment
Lower Passaic River Study Area
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4-Chloro-3-methylphenol 59-50-7 ug/l 1.40E+02 nc
4-Chloroaniline 106-47-8 ug/l 3.60E-01 c
4-Chlorophenyl-phenylether 7005-72-3 ug/l NA  
4-Methyl-2-pentanone 108-10-1 ug/l 1.20E+02 nc
4-Methylphenol 106-44-5 ug/l 1.90E+02 nc
4-Nitroaniline 100-01-6 ug/l 3.80E+00 c
4-Nitrophenol 100-02-7 ug/l 5.80E+02 nc Phenol
Acenaphthene 83-32-9 ug/l 5.30E+01 nc
Acenaphthylene 208-96-8 ug/l 5.30E+01 nc Acenaphthene
Acetone 67-64-1 ug/l 1.40E+03 nc
Acetophenone 98-86-2 ug/l 1.90E+02 nc
Aldrin 309-00-2 ug/l 9.20E-04 c
alpha-BHC 319-84-6 ug/l 7.10E-03 c
Aluminum 7429-90-5 ug/l 2.00E+03 nc
Anthracene 120-12-7 ug/l 1.80E+02 nc
Antimony 7440-36-0 ug/l 7.80E-01 nc
Arsenic, total 7440-38-2 ug/l 5.20E-02 c
Atrazine 1912-24-9 ug/l 3.00E-01 c
Barium 7440-39-3 ug/l 3.80E+02 nc
Benzaldehyde 100-52-7 ug/l 1.90E+02 nc
Benzene 71-43-2 ug/l 4.50E-01 c
Benzo(a)anthracene 56-55-3 ug/l 1.20E-02 c
Benzo(a)pyrene 50-32-8 ug/l 3.40E-03 c
Benzo(b)fluoranthene 205-99-2 ug/l 3.40E-02 c
Benzo(e)pyrene 192-97-2 ug/l 1.20E+01 nc Pyrene
Benzo(g,h,i)perylene 191-24-2 ug/l 1.20E+01 nc Pyrene
Benzo(k)fluoranthene 207-08-9 ug/l 3.40E-01 c
Beryllium 7440-41-7 ug/l 2.50E+00 nc
beta-BHC 319-85-7 ug/l 2.50E-02 c
bis-(2-chloroethoxy)methane 111-91-1 ug/l 5.90E+00 nc
bis-(2-Chloroethyl)ether 111-44-4 ug/l 1.40E-02 c
bis-(2-Ethylhexyl)phthalate 117-81-7 ug/l 5.60E+00 c
Bromochloromethane 74-97-5 ug/l 8.30E+00 nc
Bromodichloromethane 75-27-4 ug/l 1.30E-01 c
Bromoform 75-25-2 ug/l 3.30E+00 c
Bromomethane 74-83-9 ug/l 7.50E-01 nc
Butylbenzylphthalate 85-68-7 ug/l 1.60E+01 c
C1-Benzanthracene/chrysenes BACC1 ug/l 3.40E+00 c Chrysene i

C1-Dibenzothiophenes DTPC1 ug/l 6.50E+00 nc Dibenzothiophene
C1-Fluorenes FLRC1 ug/l 2.90E+01 nc Fluorene
C1-Phenanthrene/anthracenes PATAC1 ug/l 1.80E+02 nc Anthracene
C1-Pyrene/fluoranthenes PFLAC1 ug/l 1.20E+01 nc Pyrene
C2-Benzanthracene/chrysenes BACC2 ug/l 3.40E+00 c Chrysene i

C2-Dibenzothiophenes DTPC2 ug/l 6.50E+00 nc Dibenzothiophene
C2-Fluorenes FLRC2 ug/l 2.90E+01 nc Fluorene
C2-NAPHTHALENES NPHC2 ug/l 3.60E+00 nc 2-Methylnaphthalene i

C2-Phenanthrene/anthracenes PATAC2 ug/l 1.80E+02 nc Anthracene
C3-Benzanthracene/chrysenes BACC3 ug/l 3.40E+00 c Chrysene i

C3-Dibenzothiophenes DTPC3 ug/l 6.50E+00 nc Dibenzothiophene
C3-Fluorenes FLRC3 ug/l 2.90E+01 nc Fluorene
C3-NAPHTHALENE NPHC3 ug/l 3.60E+00 nc 2-Methylnaphthalene i

C3-Phenanthrene/anthracenes PATAC3 ug/l 1.80E+02 nc Anthracene
C4-Benzanthracene/chrysenes BACC4 ug/l 3.40E+00 c Chrysene i

C4-Dibenzothiophenes DTPC4 ug/l 6.50E+00 nc Dibenzothiophene
C4-NAPHTHALENE NPHC4 ug/l 3.60E+00 nc 2-Methylnaphthalene i

C4-Phenanthrenes/anthracenes PATAC4 ug/l 1.80E+02 nc Anthracene
Cadmium 7440-43-9 ug/l 9.20E-01 nc Exposure via water
Calcium 7440-70-2 ug/l EN  Essential nutrient
Caprolactam 105-60-2 ug/l 9.90E+02 nc
Carbazole 86-74-8 ug/l 2.90E+01 nc Fluorene
Carbon Disulfide 75-15-0 ug/l 8.10E+01 nc
Carbon Tetrachloride 56-23-5 ug/l 4.50E-01 c
Chloride 16887-00-6 ug/l EN  Essential nutrient
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Chlorobenzene 108-90-7 ug/l 7.80E+00 nc
Chloroethane 75-00-3 ug/l 2.10E+03 nc
Chloroform 67-66-3 ug/l 2.20E-01 c
Chloromethane 74-87-3 ug/l 1.90E+01 nc
Chromium 7440-47-3 ug/l 3.50E-02 c Chromium (VI)f

Chrysene 218-01-9 ug/l 3.40E+00 c
cis-1,2-Dichloroethylene 156-59-2 ug/l 3.60E+00 nc
cis-1,3-Dichloropropene 10061-01-5 ug/l 4.70E-01 c 1,3-Dichloropropene
cis-Chlordane 5103-71-9 ug/l 4.50E-02 c Chlordane 
cis-Nonachlor 5103-73-1 ug/l 4.50E-02 c Chlordane h

Cobalt 7440-48-4 ug/l 6.00E-01 nc
Copper 7440-50-8 ug/l 8.00E+01 nc
Cyanide 57-12-5 ug/l 1.50E-01 nc
Cyclohexane 110-82-7 ug/l 1.30E+03 nc
delta-BHC 319-86-8 ug/l 7.10E-03 c alpha-BHC
Dibenzo(a,h)anthracene 53-70-3 ug/l 3.40E-03 c
Dibenzofuran 132-64-9 ug/l 7.90E-01 nc
Dibenzothiophene 132-65-0 ug/l 6.50E+00 nc
Dibromochloromethane 124-48-1 ug/l 1.70E-01 c
Dibutyltin 14488-53-0 ug/l 6.00E-01 nc Dibutyltin compounds
Dichlorodifluoromethane 75-71-8 ug/l 2.00E+01 nc
Dieldrin 60-57-1 ug/l 1.70E-03 c
Diethylphthalate 84-66-2 ug/l 1.50E+03 nc
Dimethylphthalate 131-11-3 ug/l 1.50E+03 nc Diethylphthalate
Di-n-butylphthalate 84-74-2 ug/l 9.00E+01 nc
Di-n-octylphthalate 117-84-0 ug/l 2.00E+01 nc
Dioxin +  Furan TEQ HH DFTEQ-HH ug/l 1.20E-07 c 2,3,7,8-TCDD
Endosulfan I 959-98-8 ug/l 1.00E+01 nc Endosulfan
Endosulfan II 33213-65-9 ug/l 1.00E+01 nc Endosulfan
Endosulfan Sulfate 1031-07-8 ug/l 1.00E+01 nc Endosulfan
Endrin 72-20-8 ug/l 2.30E-01 nc
Endrin aldehyde 7421-93-4 ug/l 2.30E-01 nc Endrin
Endrin ketone 53494-70-5 ug/l 2.30E-01 nc Endrin
Ethylbenzene 100-41-4 ug/l 1.50E+00 c
Fluoranthene 206-44-0 ug/l 8.00E+01 nc
Fluorene 86-73-7 ug/l 2.90E+01 nc
gamma-BHC (Lindane) 58-89-9 ug/l 4.10E-02 c
Heptachlor 76-44-8 ug/l 1.40E-03 c
Heptachlor Epoxide 1024-57-3 ug/l 1.40E-03 c
Hexachlorobenzene 118-74-1 ug/l 9.80E-03 c
Hexachlorobutadiene 87-68-3 ug/l 1.40E-01 c
Hexachlorocyclo-pentadiene 77-47-4 ug/l 4.10E-02 nc
Hexachloroethane 67-72-1 ug/l 3.30E-01 c
Indeno(1,2,3-cd)pyrene 193-39-5 ug/l 3.40E-02 c
Iron 7439-89-6 ug/l EN  Essential nutrient
Isophorone 78-59-1 ug/l 7.80E+01 c
Isopropylbenzene 98-82-8 ug/l 4.50E+01 nc
Lead 7439-92-1 ug/l 1.50E+01 L Treatment Technology Action Level
m, p-Xylene XYLMP ug/l 1.90E+01 nc Xylenes
Magnesium 7439-95-4 ug/l EN  Essential nutrient
Manganese 7439-96-5 ug/l 4.30E+01 nc Non-dietary exposure
Mercury 7439-97-6 ug/l 5.70E-01 nc Mercuric chloridee

Methoxychlor 72-43-5 ug/l 3.70E+00 nc
Methyl Acetate 79-20-9 ug/l 2.00E+03 nc
Methyl Mercury 22967-92-6 ug/l 2.00E-01 nc
Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/l 1.40E+01 c
Methylcyclohexane 108-87-2 ug/l 1.30E+03 nc Cyclohexane
Methylene Chloride 75-09-2 ug/l 1.14E+01 nc
Monobutyltin 78763-54-9 ug/l 6.00E-01 nc Dibutyltin compounds
Naphthalene 91-20-3 ug/l 1.70E-01 c
Nickel 7440-02-0 ug/l 3.90E+01 nc Soluble salts
Nitrobenzene 98-95-3 ug/l 1.40E-01 c
Nitrogen, ammonia 330 ug/l NA  General Chemistry Parameter
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Nitrogen, Kjeldahl 333 ug/l NA  General Chemistry Parameter
N-Nitroso-di-n-propylamine 621-64-7 ug/l 1.10E-02 c
N-Nitrosodiphenylamine 86-30-6 ug/l 1.20E+01 c
OCDD 3268-87-9 ug/l 4.00E-04 c  Value for 2,3,7,8-TCDD divided by a TEF of 0.0003c

OCDF 39001-02-0 ug/l 4.00E-04 c  Value for 2,3,7,8-TCDD divided by a TEF of 0.0003c

Oxy-chlordane 27304-13-8 ug/l 4.50E-02 c Chlordane h

o-Xylene 95-47-6 ug/l 1.90E+01 nc
PCB, TOTAL PCB ug/l 4.40E-02 c Low Risk PCBs
PCB-1 2051-60-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-10 33146-45-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-103 60145-21-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-104 56558-16-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-105 32598-14-4 ug/l 4.00E-03 c
PCB-106 70424-69-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-107 70424-68-9 ug/l 4.40E-02 c Low Risk PCBs
PCB-108 d 70362-41-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-11 2050-67-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-110 d 38380-03-9 ug/l 4.40E-02 c Low Risk PCBs
PCB-111 39635-32-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-112 74472-36-9 ug/l 4.40E-02 c Low Risk PCBs
PCB-114 74472-37-0 ug/l 4.00E-03 c
PCB-118 31508-00-6 ug/l 4.00E-03 c
PCB-12 d 2974-92-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-120 68194-12-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-121 56558-18-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-122 76842-07-4 ug/l 4.40E-02 c Low Risk PCBs
PCB-123 65510-44-3 ug/l 4.00E-03 c
PCB-126 57465-28-8 ug/l 1.20E-06 c
PCB-127 39635-33-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-128 d 38380-07-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-129 d 55215-18-4 ug/l 4.40E-02 c Low Risk PCBs
PCB-130 52663-66-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-131 61798-70-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-132 38380-05-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-133 35694-04-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-134 d 52704-70-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-135 d 52744-13-5 ug/l 4.40E-02 c Low Risk PCBs
PCB-136 38411-22-2 ug/l 4.40E-02 c Low Risk PCBs
PCB-137 35694-06-5 ug/l 4.40E-02 c Low Risk PCBs
PCB-139 d 56030-56-9 ug/l 4.40E-02 c Low Risk PCBs
PCB-14 34883-41-5 ug/l 4.40E-02 c Low Risk PCBs
PCB-141 52712-04-6 ug/l 4.40E-02 c Low Risk PCBs
PCB-142 41411-61-4 ug/l 4.40E-02 c Low Risk PCBs
PCB-144 68194-14-9 ug/l 4.40E-02 c Low Risk PCBs
PCB-145 74472-40-5 ug/l 4.40E-02 c Low Risk PCBs
PCB-146 51908-16-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-147 d 68194-13-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-148 74472-41-6 ug/l 4.40E-02 c Low Risk PCBs
PCB-15 2050-68-2 ug/l 4.40E-02 c Low Risk PCBs
PCB-150 68194-08-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-152 68194-09-2 ug/l 4.40E-02 c Low Risk PCBs
PCB-153 d 35065-27-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-154 60145-22-4 ug/l 4.40E-02 c Low Risk PCBs
PCB-155 33979-03-2 ug/l 4.40E-02 c Low Risk PCBs
PCB-156 d 38380-08-4 ug/l 4.00E-03 c
PCB-158 74472-42-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-159 39635-35-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-16 38444-78-9 ug/l 4.40E-02 c Low Risk PCBs
PCB-161 74472-43-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-162 39635-34-2 ug/l 4.40E-02 c Low Risk PCBs
PCB-164 74472-45-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-165 74472-46-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-167 52663-72-6 ug/l 4.00E-03 c
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PCB-169 32774-16-6 ug/l 4.00E-06 c
PCB-17 37680-66-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-170 35065-30-6 ug/l 4.40E-02 c Low Risk PCBs
PCB-171 d 52663-71-5 ug/l 4.40E-02 c Low Risk PCBs
PCB-172 52663-74-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-174 38411-25-5 ug/l 4.40E-02 c Low Risk PCBs
PCB-175 40186-70-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-176 52663-65-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-177 52663-70-4 ug/l 4.40E-02 c Low Risk PCBs
PCB-178 52663-67-9 ug/l 4.40E-02 c Low Risk PCBs
PCB-179 52663-64-6 ug/l 4.40E-02 c Low Risk PCBs
PCB-18 d 37680-65-2 ug/l 4.40E-02 c Low Risk PCBs
PCB-180 d 35065-29-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-181 74472-47-2 ug/l 4.40E-02 c Low Risk PCBs
PCB-182 60145-23-5 ug/l 4.40E-02 c Low Risk PCBs
PCB-183 d 52663-69-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-184 74472-48-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-186 74472-49-4 ug/l 4.40E-02 c Low Risk PCBs
PCB-187 52663-68-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-188 74487-85-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-189 39635-31-9 ug/l 4.00E-03 c
PCB-19 38444-73-4 ug/l 4.40E-02 c Low Risk PCBs
PCB-190 41411-64-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-191 74472-50-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-192 74472-51-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-194 35694-08-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-195 52663-78-2 ug/l 4.40E-02 c Low Risk PCBs
PCB-196 42740-50-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-197 33091-17-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-198 d 68194-17-2 ug/l 4.40E-02 c Low Risk PCBs
PCB-2 2051-61-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-20 d 38444-84-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-200 52663-73-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-201 40186-71-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-202 2136-99-4 ug/l 4.40E-02 c Low Risk PCBs
PCB-203 52663-76-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-204 74472-52-9 ug/l 4.40E-02 c Low Risk PCBs
PCB-205 74472-53-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-206 40186-72-9 ug/l 4.40E-02 c Low Risk PCBs
PCB-207 52663-79-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-208 52663-77-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-209 2051-24-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-21 d 55702-46-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-22 38444-85-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-23 55720-44-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-24 55702-45-9 ug/l 4.40E-02 c Low Risk PCBs
PCB-25 55712-37-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-26 d 38444-81-4 ug/l 4.40E-02 c Low Risk PCBs
PCB-27 38444-76-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-3 2051-62-9 ug/l 4.40E-02 c Low Risk PCBs
PCB-31 16606-02-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-32 38444-77-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-34 37680-68-5 ug/l 4.40E-02 c Low Risk PCBs
PCB-35 37680-69-6 ug/l 4.40E-02 c Low Risk PCBs
PCB-36 38444-87-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-37 38444-90-5 ug/l 4.40E-02 c Low Risk PCBs
PCB-38 53555-66-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-39 38444-88-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-4 13029-08-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-40 d 38444-93-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-42 36559-22-5 ug/l 4.40E-02 c Low Risk PCBs
PCB-43 d 70362-46-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-44 d 41464-39-5 ug/l 4.40E-02 c Low Risk PCBs
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PCB-45 d 70362-45-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-46 41464-47-5 ug/l 4.40E-02 c Low Risk PCBs
PCB-48 70362-47-9 ug/l 4.40E-02 c Low Risk PCBs
PCB-49 d 41464-40-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-5 16605-91-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-50 d 62796-65-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-52 35693-99-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-54 15968-05-5 ug/l 4.40E-02 c Low Risk PCBs
PCB-55 74338-24-2 ug/l 4.40E-02 c Low Risk PCBs
PCB-56 41464-43-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-57 70424-67-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-58 41464-49-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-59 d 74472-33-6 ug/l 4.40E-02 c Low Risk PCBs
PCB-6 25569-80-6 ug/l 4.40E-02 c Low Risk PCBs
PCB-60 33025-41-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-61 d 33284-53-6 ug/l 4.40E-02 c Low Risk PCBs
PCB-63 74472-34-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-64 52663-58-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-66 32598-10-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-67 73575-53-8 ug/l 4.40E-02 c Low Risk PCBs
PCB-68 73575-52-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-7 33284-50-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-72 41464-42-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-77 32598-13-3 ug/l 6.00E-03 c
PCB-78 70362-49-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-79 41464-48-6 ug/l 4.40E-02 c Low Risk PCBs
PCB-8 34883-43-7 ug/l 4.40E-02 c Low Risk PCBs
PCB-80 33284-52-5 ug/l 4.40E-02 c Low Risk PCBs
PCB-81 70362-50-4 ug/l 4.00E-04 c
PCB-82 52663-62-4 ug/l 4.40E-02 c Low Risk PCBs
PCB-83 d 60145-20-2 ug/l 4.40E-02 c Low Risk PCBs
PCB-84 52663-60-2 ug/l 4.40E-02 c Low Risk PCBs
PCB-85 d 65510-45-4 ug/l 4.40E-02 c Low Risk PCBs
PCB-86 d 55312-69-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-88 d 55215-17-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-89 73575-57-2 ug/l 4.40E-02 c Low Risk PCBs
PCB-9 34883-39-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-90 d 68194-07-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-92 52663-61-3 ug/l 4.40E-02 c Low Risk PCBs
PCB-93 d 73575-56-1 ug/l 4.40E-02 c Low Risk PCBs
PCB-94 73575-55-0 ug/l 4.40E-02 c Low Risk PCBs
PCB-95 38379-99-6 ug/l 4.40E-02 c Low Risk PCBs
PCB-96 73575-54-9 ug/l 4.40E-02 c Low Risk PCBs
PCB-98 d 60233-25-2 ug/l 4.40E-02 c Low Risk PCBs
Pentachlorophenol 87-86-5 ug/l 4.00E-02 c
Perylene 198-55-0 ug/l 1.20E+01 nc Pyrene
Phenanthrene 85-01-8 ug/l 1.80E+02 nc Anthracene
Phenol 108-95-2 ug/l 5.80E+02 nc
Phosphorus 7723-14-0 ug/l EN  Essential nutrient & General Chemistry Parameter
Potassium 7440-09-7 ug/l EN  Essential nutrient
Pyrene 129-00-0 ug/l 1.20E+01 nc
Selenium 7782-49-2 ug/l 1.00E+01 nc
Silver 7440-22-4 ug/l 9.40E+00 nc
Sodium 7440-23-5 ug/l EN  Essential nutrient
Styrene 100-42-5 ug/l 1.20E+02 nc
Sulfate 14808-79-8 ug/l NA  General Chemistry Parameter
Tetrabutyltin 1461-25-2 ug/l 6.00E-01 nc Dibutyltin compounds
Tetrachloroethylene 127-18-4 ug/l 4.10E+00 nc
Thallium 7440-28-0 ug/l 2.00E-02 nc Soluble salts
Titanium 7440-32-6 ug/l NA  
Toluene 108-88-3 ug/l 1.10E+02 nc
trans-1,2-Dichloroethene 156-60-5 ug/l 3.60E+01 nc
trans-1,3-Dichloropropene 10061-02-6 ug/l 4.70E-01 c 1,3-Dichloropropene
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trans-Chlordane 5103-74-2 ug/l 4.50E-02 c Chlordane 
trans-Nonachlor 39765-80-5 ug/l 4.50E-02 c Chlordane h

Tributyltin 36643-28-4 ug/l 6.00E-01 nc Dibutyltin compounds
Trichloroethene 79-01-6 ug/l 2.80E-01 nc
Trichlorofluoromethane 75-69-4 ug/l 1.10E+02 nc
Trichlorotrifluoroethane 26523-64-8 ug/l 1.10E+02 nc Trichlorofluoromethane
Vanadium 7440-62-2 ug/l 8.60E+00 nc
Vinyl Chloride 75-01-4 ug/l 1.90E-02 c
Zinc 7440-66-6 ug/l 6.00E+02 nc
Notes:
ug/L - microgram per liter.
c - Value is based on carcinogenic effects.
nc - Value is based on noncarcinogenic effects.
CAS - Chemical Abstracts Service.
Dioxin + Furan TEQ HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin- toxicity equivalence, calculated using 2005 World Health Organization 
    PCDD and PCDF toxic equivalency factors for mammals.
EN - Essential nutrient.
NA - Not available/applicable.
PCDD - Polychlorinated dibenzo-p-dioxins.
PCDF - Polychlorinated dibenzofurans.
RSL - Regional Screening Level.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEF - Toxic Equivalency Factor.
TEQ - Toxicity Equivalence.
TTAL - Lead action level in drinking water. USEPA Maximum Contaminant Levels (MCLs). USEPA Drinking Water Standards and Health Advisories. 
   EPA 822-R-06-013. April 2012.
USEPA - United States Environmental Protection Agency.
a USEPA Regional Screening Levels for Tapwater.   Summary Table (TR = 1E-06, HQ = 1). June 2015 (revised). Values based on residential 
     drinking water exposure.
  Hazard quotient (HQ) of 0.1 accounts for potential cumulative effects on the same target organ.
b For compounds lacking an RSL, surrogates based on structural and/or toxicological similarities are identified. See Table B-5.
c 2,3,7,8-TCDD Toxic Equivalency Factors (TEF) for mammals developed by WHO in 2005 (Van den Berg, et al., 2006; USEPA, 2010d).
d The cited PCB co-elutes with one or more additional PCBs. Only the cited PCB is displayed.  Refer to Table 3-7 (main text) for full list of co-eluting PCBs.
e The RSL for mercuric chloride is used for total mercury, and the RSL for methyl mercury is used for methyl mercury.
f For purposes of COPC selection, it is conservatively assumed that chromium is present in the hexavalent form.
g Letter from Superfund Technical Support Center to Marian Olsen dated February 25, 2015.  Approval of Surrogates for Multiple Chemicals.

 2,4’‐DDT, 2,4’‐DDD and 2,4’‐DDE.
h Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  

Cis- and trans-nonachlor and oxychlordane.
i Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  

C2-, C3-, and C4-naphthalenes, C2-benzanthracene/chrysene.
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1,1'-Biphenyl 92-52-4 mg/kg 5.20E-01 c
1,2,3,4,6,7,8-HpCDD 35822-46-9 mg/kg 3.20E-06 c Value for 2,3,7,8-TCDD divided by a TEF of 0.01c 

1,2,3,4,6,7,8-HpCDF 67562-39-4 mg/kg 3.20E-06 c Value for 2,3,7,8-TCDD divided by a TEF of 0.01c 

1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg 3.20E-06 c Value for 2,3,7,8-TCDD divided by a TEF of 0.01c 

1,2,3,4,7,8-HxCDD 39227-28-6 mg/kg 3.20E-07 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,4,7,8-HxCDF 70648-26-9 mg/kg 3.20E-07 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,6,7,8-HxCDD 57653-85-7 mg/kg 3.20E-07 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,6,7,8-HxCDF 57117-44-9 mg/kg 3.20E-07 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,7,8,9-HxCDD 19408-74-3 mg/kg 3.20E-07 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg 3.20E-07 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

1,2,3,7,8-PeCDD 40321-76-4 mg/kg 3.20E-08 c Value for 2,3,7,8-TCDD divided by a TEF of 1c

1,2,3,7,8-PeCDF 57117-41-6 mg/kg 1.07E-06 c Value for 2,3,7,8-TCDD divided by a TEF of 0.03c

1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg 4.60E-02 nc
1-Methylnaphthalene 90-12-0 mg/kg 1.40E-01 c
1-Methylphenanthrene 832-69-9 mg/kg 4.60E+01 nc Anthracene
2,2'-Oxybis (1-chloropropane) 108-60-1 mg/kg 5.90E-02 c
2,3,4,6,7,8-HxCDF 60851-34-5 mg/kg 3.20E-07 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg 4.60E+00 nc
2,3,4,7,8-PeCDF 57117-31-4 mg/kg 1.07E-07 c Value for 2,3,7,8-TCDD divided by a TEF of 0.3c

2,3,5-Trimethylnaphthalene 2245-38-7 mg/kg 6.20E-01 nc 2-Methylnaphthalene
2,3,7,8-TCDD 1746-01-6 mg/kg 3.20E-08 c
2,3,7,8-TCDF 51207-31-9 mg/kg 3.20E-07 c Value for 2,3,7,8-TCDD divided by a TEF of 0.1c

2,4,5-Trichlorophenol 95-95-4 mg/kg 1.50E+01 nc
2,4,6-Trichlorophenol 88-06-2 mg/kg 1.50E-01 nc
2,4'-DDD 53-19-0 mg/kg NA  no appropriate surrogate h

2,4'-DDE 3424-82-6 mg/kg NA  no appropriate surrogate h

2,4'-DDT 789-02-6 mg/kg NA  no appropriate surrogate h

2,4-Dichlorophenol 120-83-2 mg/kg 4.60E-01 nc
2,4-Dimethylphenol 105-67-9 mg/kg 3.10E+00 nc
2,4-Dinitrophenol 51-28-5 mg/kg 3.10E-01 nc
2,4-Dinitrotoluene 121-14-2 mg/kg 1.30E-02 c
2,6-Dimethylnaphthalene 581-42-0 mg/kg 6.20E-01 nc 2-Methylnaphthalene
2,6-Dinitrotoluene 606-20-2 mg/kg 2.80E-03 c
2-Chloronaphthalene 91-58-7 mg/kg 1.20E+01 nc
2-Chlorophenol 95-57-8 mg/kg 7.70E-01 nc
2-Methylnaphthalene 91-57-6 mg/kg 6.20E-01 nc
2-Methylphenol 95-48-7 mg/kg 7.70E+00 nc
2-Nitroaniline 88-74-4 mg/kg 1.50E+00 nc
2-Nitrophenol 88-75-5 mg/kg 4.60E+01 nc Phenol
3,3',-Dichlorobenzidine 91-94-1 mg/kg 9.20E-03 c
3-Nitroaniline 99-09-2 mg/kg 1.50E+00 nc 2-Nitroaniline
4,4'-DDD 72-54-8 mg/kg 1.70E-02 c
4,4'-DDE 72-55-9 mg/kg 1.20E-02 c
4,4'-DDT 50-29-3 mg/kg 1.20E-02 c
4,6-Dinitro-2-methylphenol 534-52-1 mg/kg 1.20E-02 nc
4-Bromophenyl phenylether 101-55-3 mg/kg NA  
4-Chloro-3-methylphenol 59-50-7 mg/kg 1.50E+01 nc
4-Chloroaniline 106-47-8 mg/kg 2.10E-02 c
4-Chlorophenyl phenylether 7005-72-3 mg/kg NA  
4-Methylphenol 106-44-5 mg/kg 1.50E+01 nc
4-Nitroaniline 100-01-6 mg/kg 2.10E-01 c
4-Nitrophenol 100-02-7 mg/kg 4.60E+01 nc Phenol
Acenaphthene 83-32-9 mg/kg 9.30E+00 nc
Acenaphthylene 208-96-8 mg/kg 9.30E+00 nc Acenaphthene
Acetophenone 98-86-2 mg/kg 1.50E+01 nc
Aldrin 309-00-2 mg/kg 2.40E-04 c
alpha-BHC 319-84-6 mg/kg 6.60E-04 c
Aluminum 7429-90-5 mg/kg 1.50E+02 nc
Anthracene 120-12-7 mg/kg 4.60E+01 nc
Antimony 7440-36-0 mg/kg 6.20E-02 nc Metallic form
Aroclor-1016 12674-11-2 mg/kg 1.10E-02 nc
Aroclor-1221 11104-28-2 mg/kg 2.10E-03 c
Aroclor-1232 11141-16-5 mg/kg 2.10E-03 c
Aroclor-1242 53469-21-9 mg/kg 2.10E-03 c
Aroclor-1248 12672-29-6 mg/kg 2.10E-03 c
Aroclor-1254 11097-69-1 mg/kg 2.10E-03 c
Aroclor-1260 11096-82-5 mg/kg 2.10E-03 c
Aroclor-1262 37324-23-5 mg/kg 2.10E-03 c Aroclor-1260
Aroclor-1268 11100-14-4 mg/kg 2.10E-03 c Aroclor-1260
Arsenic, total 7440-38-2 mg/kg NA  Inorganic and organic forms screened separately

Table B-3
Screening Levels Used in Selection of COPCs in Fish/Crab Tissue

Baseline Human Health Risk Assessment
Lower Passaic River Study Area
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Arsenic, inorganic 7440-38-2 mg/kg 2.80E-03 c
Arsenic, organic AS-ORG mg/kg NA  

Atrazine 1912-24-9 mg/kg 1.80E-02 c
Barium 7440-39-3 mg/kg 3.10E+01 nc
Benzaldehyde 100-52-7 mg/kg 1.50E+01 nc
Benzo(a)anthracene 56-55-3 mg/kg 5.70E-03 c
Benzo(a)pyrene 50-32-8 mg/kg 5.70E-04 c
Benzo(b)fluoranthene 205-99-2 mg/kg 5.70E-03 c
Benzo(g,h,i)perylene 191-24-2 mg/kg 4.60E+00 nc Pyrene
Benzo(k)fluoranthene 207-08-9 mg/kg 5.70E-02 c
Benzo[a]anthracene 56-55-3 mg/kg 5.70E-03 c
Benzo[a]pyrene 50-32-8 mg/kg 5.70E-04 c
Benzo[b]fluoranthene 205-99-2 mg/kg 5.70E-03 c
Benzo[e]pyrene 192-97-2 mg/kg 4.60E+00 nc Pyrene
Benzo[g,h,i]perylene 191-24-2 mg/kg 4.60E+00 nc Pyrene
Benzo[k]fluoranthene 207-08-9 mg/kg 5.70E-02 c
BENZOFLUORANTHENE ISOMER g 56832-73-6 mg/kg 5.70E-03 c Benzo(b)fluoranthene
Beryllium 7440-41-7 mg/kg 3.10E-01 nc
beta-BHC 319-85-7 mg/kg 2.30E-03 c
bis-(2Chloroethoxy)methane 111-91-1 mg/kg 4.60E-01 nc
bis-(2Chloroethyl)ether 111-44-4 mg/kg 3.80E-03 c
Bis(2Ethylhexyl)phthalate 117-81-7 mg/kg 3.00E-01 c
Butylbenzylphthalate 85-68-7 mg/kg 2.20E+00 c
C1-Benzanthracene/chrysenes BACC1 mg/kg 5.70E-01 c Chyrsene j

C1-Dibenzothiophenes DTPC1 mg/kg 1.50E+00 nc Dibenzothiophene
C1-Fluorenes FLRC1 mg/kg 6.20E+00 nc Fluoranthene
C1-Phenanthrene/anthracenes PATAC1 mg/kg 4.60E+01 nc Anthracene
C1-Pyrene/fluoranthenes PFLAC1 mg/kg 4.60E+00 nc Pyrene
C2-Benzanthracene/chrysenes BACC2 mg/kg 5.70E-01 c Chyrsene j

C2-Dibenzothiophenes DTPC2 mg/kg 1.50E+00 nc Dibenzothiophene
C2-Fluorenes FLRC2 mg/kg 6.20E+00 nc Fluoranthene
C2-NAPHTHALENES NPHC2 mg/kg 6.20E-01 nc 2-Methylnaphthalene j

C2-Phenanthrene/anthracenes PATAC2 mg/kg 4.60E+01 nc Anthracene
C3-Benzanthracene/chrysenes BACC3 mg/kg 5.70E-01 c Chyrsene j

C3-Dibenzothiophenes DTPC3 mg/kg 1.50E+00 nc Dibenzothiophene
C3-Fluorenes FLRC3 mg/kg 6.20E+00 nc Fluoranthene
C3-NAPHTHALENE NPHC3 mg/kg 6.20E-01 nc 2-Methylnaphthalene j

C3-Phenanthrene/anthracenes PATAC3 mg/kg 4.60E+01 nc Anthracene
C4-Benzanthracene/chrysenes BACC4 mg/kg 5.70E-01 c Chyrsene j

C4-Dibenzothiophenes DTPC4 mg/kg 1.50E+00 nc Dibenzothiophene
C4-NAPHTHALENE NPHC4 mg/kg 6.20E-01 nc 2-Methylnaphthalene j

C4-Phenanthrenes/anthracenes PATAC4 mg/kg 4.60E+01 nc Anthracene
Cadmium 7440-43-9 mg/kg 1.50E-01 nc
Calcium 7440-70-2 mg/kg EN  Essential nutrient
Caprolactam 105-60-2 mg/kg 7.70E+01 nc
Carbazole 86-74-8 mg/kg NA  
Chromium (total) 7440-47-3 mg/kg 8.30E-03 c Chromium VIf

Chrysene 218-01-9 mg/kg 5.70E-01 c
cis-Chlordane 5103-71-9 mg/kg 1.20E-02 c Chlordane 
cis-Nonachlor 5103-73-1 mg/kg 1.20E-02 c Chlordane i

Cobalt 7440-48-4 mg/kg 4.60E-02 nc
Copper 7440-50-8 mg/kg 6.20E+00 nc
delta-BHC 319-86-8 mg/kg 6.60E-04 c alpha-BHC
Dibenzo(a,h)anthracene 53-70-3 mg/kg 5.70E-04 c
Dibenzofuran 132-64-9 mg/kg 1.50E-01 nc
Dibenzothiophene 132-65-0 mg/kg 1.50E+00 nc
Dibutyltin 14488-53-0 mg/kg 4.60E-02 nc Dibutylin compounds
Dieldrin 60-57-1 mg/kg 2.60E-04 c
Diethylphthalate 84-66-2 mg/kg 1.20E+02 nc
Dimethylphthalate 131-11-3 mg/kg 1.20E+02 nc Diethylphthalate
Di-n-butylphthalate 84-74-2 mg/kg 1.50E+01 nc
Di-n-octylphthalate 117-84-0 mg/kg 1.50E+00 nc
Dioxin +  Furan TEQ HH DFTEQ-HH mg/kg 3.20E-08 c 2,3,7,8-TCDD
Endosufan II 33213-65-9 mg/kg 9.30E-01 nc Endosulfan
Endosulfan I 959-98-8 mg/kg 9.30E-01 nc Endosulfan
Endosulfan sulfate 1031-07-8 mg/kg 9.30E-01 nc Endosulfan
Endrin 72-20-8 mg/kg 4.60E-02 nc
Endrin aldehyde 7421-93-4 mg/kg 4.60E-02 nc Endrin
Endrin ketone 53494-70-5 mg/kg 4.60E-02 nc Endrin
Fluoranthene 206-44-0 mg/kg 6.20E+00 nc
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Fluorene 86-73-7 mg/kg 6.20E+00 nc
gamma-BHC (Lindane) 58-89-9 mg/kg 3.80E-03 c
GAMMA-CHLORDANE 12789-03-6 mg/kg 1.20E-02 c Chlordane 
Heptachlor 76-44-8 mg/kg 9.20E-04 c
Heptachlor epoxide 1024-57-3 mg/kg 4.60E-04 c
Hexachlorobenzene 118-74-1 mg/kg 2.60E-03 c
Hexachlorobutadiene 87-68-3 mg/kg 5.30E-02 c
Hexachloroethane 67-72-1 mg/kg 1.00E-01 c
Hexchlorocyclopentadiene 77-47-4 mg/kg 9.30E-01 nc
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 5.70E-03 c
Iron 7439-89-6 mg/kg EN  Essential nutrient
Isophorone 78-59-1 mg/kg 4.40E+00 c
Lead e 7439-92-1 mg/kg 1.50E+00  Action Level for crustacea (FDA 2007)
Magnesium 7439-95-4 mg/kg EN  Essential nutrient
Manganese 7439-96-5 mg/kg 2.20E+01 nc
Mercury, total 7439-97-6 mg/kg NA  Inorganic and organic forms screened separately

Mercury, inorganic HG-INORG mg/kg 4.60E-02 nc Mercuric chloride
Methyl Mercury 22967-92-6 mg/kg 1.50E-02 nc

Methoxychlor 72-43-5 mg/kg 7.70E-01 nc
Monobutyltin 78763-54-9 mg/kg 4.60E-02 nc Dibutylin compounds
Naphthalene 91-20-3 mg/kg 3.10E+00 nc
Nickel 7440-02-0 mg/kg 3.10E+00 nc Soluble salts
Nitrobenzene 98-95-3 mg/kg 3.10E-01 nc
N-Nitrosodi-n-propylamine 621-64-7 mg/kg 5.90E-04 c
N-Nitrosodiphenylamine 86-30-6 mg/kg 8.50E-01 c
OCDD 3268-87-9 mg/kg 1.07E-04 c Value for 2,3,7,8-TCDD divided by a TEF of 0.0003c

OCDF 39001-02-0 mg/kg 1.07E-04 c Value for 2,3,7,8-TCDD divided by a TEF of 0.0003c

Oxychlordane 27304-13-8 mg/kg 1.20E-02 c Chlordane i

PCB 1 2051-60-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 10 33146-45-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 102 68194-06-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 103 60145-21-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 104 56558-16-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 105 32598-14-4 mg/kg 1.10E-03 c
PCB 106 70424-69-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 107 70424-68-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 108 d 70362-41-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 11 2050-67-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 110 d 38380-03-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 111 39635-32-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 112 74472-36-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 114 74472-37-0 mg/kg 1.10E-03 c
PCB 115 74472-38-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 117 68194-11-6 mg/kg 2.10E-03 c PCBs (high risk)
PCB 118 31508-00-6 mg/kg 1.10E-03 c
PCB 12 d 2974-92-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 120 68194-12-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 121 56558-18-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 122 76842-07-4 mg/kg 2.10E-03 c PCBs (high risk)
PCB 123 65510-44-3 mg/kg 1.10E-03 c
PCB 126 57465-28-8 mg/kg 3.20E-07 c
PCB 127 39635-33-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 128 d 38380-07-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 129 d 55215-18-4 mg/kg 2.10E-03 c PCBs (high risk)
PCB 130 52663-66-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 131 61798-70-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 132 38380-05-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 133 35694-04-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 134 d 52704-70-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 135 d 52744-13-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 136 38411-22-2 mg/kg 2.10E-03 c PCBs (high risk)
PCB 137 35694-06-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 139 d 56030-56-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 14 34883-41-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 141 52712-04-6 mg/kg 2.10E-03 c PCBs (high risk)
PCB 142 41411-61-4 mg/kg 2.10E-03 c PCBs (high risk)
PCB 143 68194-15-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 144 68194-14-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 145 74472-40-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 146 51908-16-8 mg/kg 2.10E-03 c PCBs (high risk)
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PCB 147 d 68194-13-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 148 74472-41-6 mg/kg 2.10E-03 c PCBs (high risk)
PCB 15 2050-68-2 mg/kg 2.10E-03 c PCBs (high risk)
PCB 150 68194-08-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 152 68194-09-2 mg/kg 2.10E-03 c PCBs (high risk)
PCB 153 d 35065-27-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 154 60145-22-4 mg/kg 2.10E-03 c PCBs (high risk)
PCB 155 33979-03-2 mg/kg 2.10E-03 c PCBs (high risk)
PCB 156 d 38380-08-4 mg/kg 1.10E-03 c
PCB 158 74472-42-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 159 39635-35-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 16 38444-78-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 160 41411-62-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 161 74472-43-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 162 39635-34-2 mg/kg 2.10E-03 c PCBs (high risk)
PCB 164 74472-45-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 165 74472-46-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 167 52663-72-6 mg/kg 1.10E-03 c
PCB 169 32774-16-6 mg/kg 1.10E-06 c
PCB 17 37680-66-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 170 35065-30-6 mg/kg 2.10E-03 c PCBs (high risk)
PCB 171 d 52663-71-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 172 52663-74-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 174 38411-25-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 175 40186-70-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 176 52663-65-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 177 52663-70-4 mg/kg 2.10E-03 c PCBs (high risk)
PCB 178 52663-67-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 179 52663-64-6 mg/kg 2.10E-03 c PCBs (high risk)
PCB 18 d 37680-65-2 mg/kg 2.10E-03 c PCBs (high risk)
PCB 180 d 35065-29-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 181 74472-47-2 mg/kg 2.10E-03 c PCBs (high risk)
PCB 182 60145-23-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 183 52663-69-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 184 74472-48-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 185 52712-05-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 186 74472-49-4 mg/kg 2.10E-03 c PCBs (high risk)
PCB 187 52663-68-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 188 74487-85-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 189 39635-31-9 mg/kg 1.10E-03 c
PCB 19 38444-73-4 mg/kg 2.10E-03 c PCBs (high risk)
PCB 190 41411-64-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 191 74472-50-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 192 74472-51-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 194 35694-08-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 195 52663-78-2 mg/kg 2.10E-03 c PCBs (high risk)
PCB 196 42740-50-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 197 33091-17-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 198 d 68194-17-2 mg/kg 2.10E-03 c PCBs (high risk)
PCB 2 2051-61-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 20 d 38444-84-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 200 52663-73-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 201 40186-71-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 202 2136-99-4 mg/kg 2.10E-03 c PCBs (high risk)
PCB 203 52663-76-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 204 74472-52-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 205 74472-53-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 206 40186-72-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 207 52663-79-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 208 52663-77-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 209 2051-24-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 21 d 55702-46-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 22 38444-85-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 23 55720-44-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 24 55702-45-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 25 55712-37-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 26 d 38444-81-4 mg/kg 2.10E-03 c PCBs (high risk)
PCB 27 38444-76-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 3 2051-62-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 31 16606-02-3 mg/kg 2.10E-03 c PCBs (high risk)
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PCB 32 38444-77-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 34 37680-68-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 35 37680-69-6 mg/kg 2.10E-03 c PCBs (high risk)
PCB 36 38444-87-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 37 38444-90-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 38 53555-66-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 39 38444-88-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 4 13029-08-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 40 d 38444-93-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 41 52663-59-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 42 36559-22-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 43 70362-46-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 44 d 41464-39-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 45 70362-45-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 46 41464-47-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 48 70362-47-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 49 d 41464-40-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 5 16605-91-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 50 d 62796-65-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 51 68194-04-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 52 35693-99-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 54 15968-05-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 55 74338-24-2 mg/kg 2.10E-03 c PCBs (high risk)
PCB 56 41464-43-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 57 70424-67-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 58 41464-49-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 59 d 74472-33-6 mg/kg 2.10E-03 c PCBs (high risk)
PCB 6 25569-80-6 mg/kg 2.10E-03 c PCBs (high risk)
PCB 60 33025-41-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 61 d 33284-53-6 mg/kg 2.10E-03 c PCBs (high risk)
PCB 63 74472-34-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 64 52663-58-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 66 32598-10-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 67 73575-53-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 68 73575-52-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 7 33284-50-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 72 41464-42-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 73 74338-23-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 77 32598-13-3 mg/kg 3.20E-04 c
PCB 78 70362-49-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 79 41464-48-6 mg/kg 2.10E-03 c PCBs (high risk)
PCB 8 34883-43-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB 80 33284-52-5 mg/kg 2.10E-03 c PCBs (high risk)
PCB 81 70362-50-4 mg/kg 1.10E-04 c
PCB 82 52663-62-4 mg/kg 2.10E-03 c PCBs (high risk)
PCB 83 60145-20-2 mg/kg 2.10E-03 c PCBs (high risk)
PCB 84 52663-60-2 mg/kg 2.10E-03 c PCBs (high risk)
PCB 85 d 65510-45-4 mg/kg 2.10E-03 c PCBs (high risk)
PCB 86 d 55312-69-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 88 55215-17-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 89 73575-57-2 mg/kg 2.10E-03 c PCBs (high risk)
PCB 9 34883-39-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 90 d 68194-07-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 91 68194-05-8 mg/kg 2.10E-03 c PCBs (high risk)
PCB 92 52663-61-3 mg/kg 2.10E-03 c PCBs (high risk)
PCB 93 d 73575-56-1 mg/kg 2.10E-03 c PCBs (high risk)
PCB 94 73575-55-0 mg/kg 2.10E-03 c PCBs (high risk)
PCB 95 38379-99-6 mg/kg 2.10E-03 c PCBs (high risk)
PCB 96 73575-54-9 mg/kg 2.10E-03 c PCBs (high risk)
PCB 98 60233-25-2 mg/kg 2.10E-03 c PCBs (high risk)
PCB 99 38380-01-7 mg/kg 2.10E-03 c PCBs (high risk)
PCB, TOTAL PCB mg/kg 2.10E-03 c PCBs (high risk)
Pentachlorophenol 87-86-5 mg/kg 1.00E-02 c
Perylene 198-55-0 mg/kg 4.60E+00 nc Pyrene
Phenanthrene 85-01-8 mg/kg 4.60E+01 nc Anthracene
Phenol 108-95-2 mg/kg 4.60E+01 nc
Potassium 7440-09-7 mg/kg EN  Essential nutrient
Pyrene 129-00-0 mg/kg 4.60E+00 nc
Selenium 7782-49-2 mg/kg 7.70E-01 nc
Silver 7440-22-4 mg/kg 7.70E-01 nc
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Sodium 7440-23-5 mg/kg EN  Essential nutrient
Tetrabutyltin 1461-25-2 mg/kg 4.60E-02 nc Dibutylin compounds
Thallium 7440-28-0 mg/kg 1.50E-03 nc Soluble salts
Titanium 7440-32-6 mg/kg NA  
Toxaphene 8001-35-2 mg/kg 3.80E-03 c
trans-Chlordane 5103-74-2 mg/kg 1.20E-02 c Chlordane 
trans-Nonachlor 39765-80-5 mg/kg 1.20E-02 c Chlordane i

Tributyltin 36643-28-4 mg/kg 4.60E-02 nc Dibutylin compounds
PCB Congeners 38 PCB Total-38 mg/kg 2.10E-03 c PCBs (high risk)
Vanadium 7440-62-2 mg/kg 7.80E-01 nc
Zinc 7440-66-6 mg/kg 4.60E+01 nc
Notes:
mg/kg - milligram per kilogram.
c - Value is based on carcinogenic effects.
nc - Value is based on noncarcinogenic effects.
CAS - Chemical Abstracts Service.
Dioxin + Furan TEQ HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin- toxicity equivalence, calculated using 2005 World Health Organization 
    PCDD and PCDF toxic equivalency factors for mammals.
EN - Essential nutrient.
NA - Not available/applicable.
PCDD - Polychlorinated dibenzo-p-dioxins.
PCDF - Polychlorinated dibenzofurans.
RSL - Regional Screening Level.
TEF - Toxic Equivalency Factor.
TEQ - Toxicity Equivalence.
USEPA - United States Environmental Protection Agency.
a USEPA Regional Screening Levels for Fish Tissue (TR=1E-6, HQ=0.1). June 2015.  Lower of cancer and noncancer values selected.

Target hazard quotient of 0.1 table used to account for potential cumulative effects on the same target organ. 
b For compounds lacking an RSL, surrogates based on structural and/or toxicological similarities are identified. See Table B-6.
c 2,3,7,8-TCDD Toxic Equivalency Factors (TEF) for mammals developed by WHO in 2005 (Van den Berg, et al., 2006; USEPA, 2010d).
d The cited PCB co-elutes with one or more additional PCBs. Only the cited PCB is displayed.  Refer to Table 3-7 (main text) for full list of co-eluting PCBs.
e Action level for lead in crustacea (FDA, 2007). http://www.issc.org/client_resources/2007%20nssp%20guide/section%20iv%20chap%20ii%20.04.pdf
f For purposes of COPC selection, it is conservatively assumed that chromium is present in the hexavalent state.
g Benzo(b,j)fluoranthene.
h Letter from Superfund Technical Support Center to Marian Olsen dated February 25, 2015.  Approval of Surrogates for Multiple Chemicals.

 2,4’‐DDT, 2,4’‐DDD and 2,4’‐DDE.
i Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  

Cis- and trans-nonachlor and oxychlordane.
j Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  

C2-, C3-, and C4-naphthalenes, C2-benzanthracene/chrysene.
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1,2,3,4,6,7,8-HpCDD 35822-46-9 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.01 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,4,6,7,8-HpCDF 67562-39-4 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.01 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF 55673-89-7 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.01 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,4,7,8-HxCDD 39227-28-6 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,4,7,8-HxCDF 70648-26-9 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,6,7,8-HxCDD 57653-85-7 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,6,7,8-HxCDF 57117-44-9 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,7,8,9-HxCDD 19408-74-3 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,7,8,9-HxCDF 72918-21-9 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,7,8-PeCDD 40321-76-4 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,7,8-PeCDF 57117-41-6 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.03 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,3-Dichlorobenzene 541-73-1 Detected 1,2-Dichlorobenzene Structural similarity
1-Methylphenanthrene 832-69-9 Detected Anthracene Structural similarity
2,3,4,6,7,8-HxCDF 60851-34-5 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
2,3,4,7,8-PeCDF 57117-31-4 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.3 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
2,3,5-Trimethylnaphthalene 2245-38-7 Detected 2-Methylnaphthalene Structural similarity
2,3,7,8-TCDF 51207-31-9 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
2,6,10,14-TETRAMETHYL PENTADECANE 1921-70-6 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
2,6,10,14-TETRAMETHYLHEXADECANE 638-36-8 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
2,6,10-TRIMETHYLDODECANE 3891-98-3 Detected C9 through C18 Aliphatic Hydrocarbons Structural similarity
2,6,10-TRIMETHYLTRIDECANE (1470) TMTD1470 Detected C9 through C18 Aliphatic Hydrocarbons Structural similarity
2,6-Dimethylnaphthalene 581-42-0 Detected 2-Methylnaphthalene Structural similarity
2-Nitrophenol 88-75-5 Not Detected Phenol Structural similarity
3-Nitroaniline 99-09-2 Not Detected 2-Nitroaniline Structural similarity
4-Nitrophenol 100-02-7 Not Detected Phenol Structural similarity
Acenaphthylene 208-96-8 Detected Acenaphthene Structural similarity
Acenaphthylene 208-96-8 Detected Acenaphthene Structural similarity
Aroclor 1262 37324-23-5 Not Detected Aroclor-1260 Structural similarity
Aroclor 1268 11100-14-4 Detected Aroclor-1260 Structural similarity
Benzo(e)pyrene 192-97-2 Detected Pyrene Structural similarity
Benzo(g,h,i)perylene 191-24-2 Detected Pyrene Structural similarity
BENZOFLUORANTHENE ISOMER c 56832-73-6 Detected Benzo(b)fluoranthene Structural similarity to parent PAH
C1-Benzanthracene/chrysenes BACC1 Detected Chrysene (cancer); fluoranthene (noncancer) e Structural similarity
C1-Dibenzothiophenes DTPC1 Detected Dibenzothiophene Structural similarity to parent PAH
C1-Fluorenes FLRC1 Detected Fluorene Structural similarity to parent PAH
C1-Phenanthrene/anthracenes PATAC1 Detected Anthracene Structural similarity to parent PAH
C1-Pyrene/fluoranthenes PFLAC1 Detected Pyrene Structural similarity to parent PAH
C2-Benzanthracene/chrysenes BACC2 Detected Chrysene (cancer); fluoranthene (noncancer) e Structural similarity
C2-Dibenzothiophenes DTPC2 Detected Dibenzothiophene Structural similarity to parent PAH
C2-Fluorenes FLRC2 Detected Fluorene Structural similarity to parent PAH
C2-NAPHTHALENES NPHC2 Detected 2-Methylnaphthalene e Structural similarity
C2-Phenanthrene/anthracenes PATAC2 Detected 2-Methylnaphthalene e Structural similarity to parent PAH
C3-Benzanthracene/chrysenes BACC3 Detected Chrysene (cancer); fluoranthene (noncancer) e Structural similarity
C3-Dibenzothiophenes DTPC3 Detected Dibenzothiophene Structural similarity to parent PAH
C3-Fluorenes FLRC3 Detected Fluorene Structural similarity to parent PAH
C3-NAPHTHALENE NPHC3 Detected 2-Methylnaphthalene e Structural similarity
C3-Phenanthrene/anthracenes PATAC3 Detected Anthracene Structural similarity to parent PAH
C4-Benzanthracene/chrysenes BACC4 Detected Chrysene (cancer); fluoranthene (noncancer) e Structural similarity
C4-Dibenzothiophenes DTPC4 Detected Dibenzothiophene Structural similarity to parent PAH
C4-NAPHTHALENE NPHC4 Detected 2-Methylnaphthalene e Structural similarity
C4-Phenanthrenes/anthracenes PATAC4 Detected Anthracene Structural similarity to parent PAH
Carbazole 86-74-8 Detected Fluorene Structural similarity
cis-1,3-Dichloropropene 10061-01-5 Not Detected 1,3-Dichloropropene Structural similarity
cis-Chlordane 5103-71-9 Detected Chlordane Structural similarity
cis-Nonachlor 5103-73-1 Detected Chlordane d Structural similarity
Decane 124-18-5 Detected C9 through C18 Aliphatic Hydrocarbons Structural similarity
delta-BHC 319-86-8 Detected alpha-BHC Structural similarity
Dibutyltin 14488-53-0 Detected Dibutyltin compounds Structural similarity
Dimethylphthalate 131-11-3 Detected Diethyl phthalate Structural similarity
Dioxin +  Furan TEQ HH DFTEQ-HH Detected 2,3,7,8-TCDD Toxicological equivalence to 2,3,7,8-TCDD
Docosane, n- 629-97-0 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Dodecane 112-40-3 Detected C9 through C18 Aliphatic Hydrocarbons Structural similarity
DOTRIACONTANE 544-85-4 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Endosulfan I 959-98-8 Detected Endosulfan Structural similarity
Endosulfan II 33213-65-9 Detected Endosulfan Structural similarity
Endosulfan Sulfate 1031-07-8 Detected Endosulfan Structural similarity
Endrin aldehyde 7421-93-4 Detected Endrin Structural similarity
Endrin ketone 53494-70-5 Detected Endrin Structural similarity
Henicosane, n- 629-94-7 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Hentriacontane 630-04-6 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Heptacosane 593-49-7 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Heptadecane, n- 629-78-7 Detected C9 through C18 Aliphatic Hydrocarbons Structural similarity
HEPTATRIACONTANE (C37) 7194-84-5 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Hexacosane, n- 630-01-3 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Hexadecane, n- 544-76-3 Detected C9 through C18 Aliphatic Hydrocarbons Structural similarity
HEXATRIACONTANE 630-06-8 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Icosane 112-95-8 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
m, p-Xylene XYLMP Detected Xylenes Structural similarity
Methylcyclohexane 108-87-2 Detected Cyclohexane Structural similarity

Table B-4
Identification of Surrogate Screening Levels for Accessible Surface Sediment Chemicals

Baseline Human Health Risk Assessment
Lower Passaic River Study Area
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Monobutyltin 78763-54-9 Detected Dibutyltin compounds Structural similarity
NONACOSANE 630-03-5 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Nonadecane, n- 629-92-5 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
NONATRIACONTANE (C39) 7194-86-7 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
N-TRIACONTANE 638-68-6 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
OCDD 3268-87-9 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.0003 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
OCDF 39001-02-0 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.0003 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
Octacosane, n- 630-02-4 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Octadecane, n- 593-45-3 Detected C9 through C18 Aliphatic Hydrocarbons Structural similarity
OCTATRIACONTANE (C38) 7194-85-6 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Oxy-chlordane 27304-13-8 Detected Chlordane d Structural similarity
PCB, TOTAL PCB Detected High Risk PCBs b

PCB-1 2051-60-7 Detected High Risk PCBs b

PCB-10 33146-45-1 Detected High Risk PCBs b

PCB-103 60145-21-3 Detected High Risk PCBs b

PCB-104 56558-16-8 Detected High Risk PCBs b

PCB-106 70424-69-0 Detected High Risk PCBs b

PCB-107 70424-68-9 Detected High Risk PCBs b

PCB-108 a 70362-41-3 Detected High Risk PCBs b

PCB-11 2050-67-1 Detected High Risk PCBs b

PCB-110 a 38380-03-9 Detected High Risk PCBs b

PCB-111 39635-32-0 Detected High Risk PCBs b

PCB-112 74472-36-9 Detected High Risk PCBs b

PCB-12 a 2974-92-7 Detected High Risk PCBs b

PCB-120 68194-12-7 Detected High Risk PCBs b

PCB-121 56558-18-0 Detected High Risk PCBs b

PCB-122 76842-07-4 Detected High Risk PCBs b

PCB-127 39635-33-1 Detected High Risk PCBs b

PCB-128 a 38380-07-3 Detected High Risk PCBs b

PCB-129 a 55215-18-4 Detected High Risk PCBs b

PCB-130 52663-66-8 Detected High Risk PCBs b

PCB-131 61798-70-7 Detected High Risk PCBs b

PCB-132 38380-05-1 Detected High Risk PCBs b

PCB-133 35694-04-3 Detected High Risk PCBs b

PCB-134 a 52704-70-8 Detected High Risk PCBs b

PCB-135 a 52744-13-5 Detected High Risk PCBs b

PCB-136 38411-22-2 Detected High Risk PCBs b

PCB-137 35694-06-5 Detected High Risk PCBs b

PCB-139 a 56030-56-9 Detected High Risk PCBs b

PCB-14 34883-41-5 Detected High Risk PCBs b

PCB-141 52712-04-6 Detected High Risk PCBs b

PCB-142 41411-61-4 Detected High Risk PCBs b

PCB-144 68194-14-9 Detected High Risk PCBs b

PCB-145 74472-40-5 Detected High Risk PCBs b

PCB-146 51908-16-8 Detected High Risk PCBs b

PCB-147 a 68194-13-8 Detected High Risk PCBs b

PCB-148 74472-41-6 Detected High Risk PCBs b

PCB-15 2050-68-2 Detected High Risk PCBs b

PCB-150 68194-08-1 Detected High Risk PCBs b

PCB-152 68194-09-2 Detected High Risk PCBs b

PCB-153 a 35065-27-1 Detected High Risk PCBs b

PCB-154 60145-22-4 Detected High Risk PCBs b

PCB-155 33979-03-2 Detected High Risk PCBs b

PCB-158 74472-42-7 Detected High Risk PCBs b

PCB-159 39635-35-3 Detected High Risk PCBs b

PCB-16 38444-78-9 Detected High Risk PCBs b

PCB-161 74472-43-8 Detected High Risk PCBs b

PCB-162 39635-34-2 Detected High Risk PCBs b

PCB-164 74472-45-0 Detected High Risk PCBs b

PCB-165 74472-46-1 Detected High Risk PCBs b

PCB-17 37680-66-3 Detected High Risk PCBs b

PCB-170 35065-30-6 Detected High Risk PCBs b

PCB-171 a 52663-71-5 Detected High Risk PCBs b

PCB-172 52663-74-8 Detected High Risk PCBs b

PCB-174 38411-25-5 Detected High Risk PCBs b

PCB-175 40186-70-7 Detected High Risk PCBs b

PCB-176 52663-65-7 Detected High Risk PCBs b

PCB-177 52663-70-4 Detected High Risk PCBs b

PCB-178 52663-67-9 Detected High Risk PCBs b

PCB-179 52663-64-6 Detected High Risk PCBs b

PCB-18 a 37680-65-2 Detected High Risk PCBs b

PCB-180 a 35065-29-3 Detected High Risk PCBs b

PCB-181 74472-47-2 Detected High Risk PCBs b

PCB-182 60145-23-5 Detected High Risk PCBs b

PCB-183 a 52663-69-1 Detected High Risk PCBs b

PCB-184 74472-48-3 Detected High Risk PCBs b
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PCB-186 74472-49-4 Detected High Risk PCBs b

PCB-187 52663-68-0 Detected High Risk PCBs b

PCB-188 74487-85-7 Detected High Risk PCBs b

PCB-19 38444-73-4 Detected High Risk PCBs b

PCB-190 41411-64-7 Detected High Risk PCBs b

PCB-191 74472-50-7 Detected High Risk PCBs b

PCB-192 74472-51-8 Detected High Risk PCBs b

PCB-194 35694-08-7 Detected High Risk PCBs b

PCB-195 52663-78-2 Detected High Risk PCBs b

PCB-196 42740-50-1 Detected High Risk PCBs b

PCB-197 33091-17-7 Detected High Risk PCBs b

PCB-198 a 68194-17-2 Detected High Risk PCBs b

PCB-2 2051-61-8 Detected High Risk PCBs b

PCB-20 a 38444-84-7 Detected High Risk PCBs b

PCB-200 52663-73-7 Detected High Risk PCBs b

PCB-201 40186-71-8 Detected High Risk PCBs b

PCB-202 2136-99-4 Detected High Risk PCBs b

PCB-203 52663-76-0 Detected High Risk PCBs b

PCB-204 74472-52-9 Detected High Risk PCBs b

PCB-205 74472-53-0 Detected High Risk PCBs b

PCB-206 40186-72-9 Detected High Risk PCBs b

PCB-207 52663-79-3 Detected High Risk PCBs b

PCB-208 52663-77-1 Detected High Risk PCBs b

PCB-209 2051-24-3 Detected High Risk PCBs b

PCB-21 a 55702-46-0 Detected High Risk PCBs b

PCB-22 38444-85-8 Detected High Risk PCBs b

PCB-23 55720-44-0 Detected High Risk PCBs b

PCB-24 55702-45-9 Detected High Risk PCBs b

PCB-25 55712-37-3 Detected High Risk PCBs b

PCB-26 a 38444-81-4 Detected High Risk PCBs b

PCB-27 38444-76-7 Detected High Risk PCBs b

PCB-3 2051-62-9 Detected High Risk PCBs b

PCB-31 16606-02-3 Detected High Risk PCBs b

PCB-32 38444-77-8 Detected High Risk PCBs b

PCB-34 37680-68-5 Detected High Risk PCBs b

PCB-35 37680-69-6 Detected High Risk PCBs b

PCB-36 38444-87-0 Detected High Risk PCBs b

PCB-37 38444-90-5 Detected High Risk PCBs b

PCB-38 53555-66-1 Detected High Risk PCBs b

PCB-39 38444-88-1 Detected High Risk PCBs b

PCB-4 13029-08-8 Detected High Risk PCBs b

PCB-40 a 38444-93-8 Detected High Risk PCBs b

PCB-42 36559-22-5 Detected High Risk PCBs b

PCB-43 a 70362-46-8 Detected High Risk PCBs b

PCB-44 a 41464-39-5 Detected High Risk PCBs b

PCB-45 a 70362-45-7 Detected High Risk PCBs b

PCB-46 41464-47-5 Detected High Risk PCBs b

PCB-48 70362-47-9 Detected High Risk PCBs b

PCB-49 a 41464-40-8 Detected High Risk PCBs b

PCB-5 16605-91-7 Detected High Risk PCBs b

PCB-50 a 62796-65-0 Detected High Risk PCBs b

PCB-52 35693-99-3 Detected High Risk PCBs b

PCB-54 15968-05-5 Detected High Risk PCBs b

PCB-55 74338-24-2 Detected High Risk PCBs b

PCB-56 41464-43-1 Detected High Risk PCBs b

PCB-57 70424-67-8 Detected High Risk PCBs b

PCB-58 41464-49-7 Detected High Risk PCBs b

PCB-59 a 74472-33-6 Detected High Risk PCBs b

PCB-6 25569-80-6 Detected High Risk PCBs b

PCB-60 33025-41-1 Detected High Risk PCBs b

PCB-61 a 33284-53-6 Detected High Risk PCBs b

PCB-63 74472-34-7 Detected High Risk PCBs b

PCB-64 52663-58-8 Detected High Risk PCBs b

PCB-66 32598-10-0 Detected High Risk PCBs b

PCB-67 73575-53-8 Detected High Risk PCBs b

PCB-68 73575-52-7 Detected High Risk PCBs b

PCB-7 33284-50-3 Detected High Risk PCBs b

PCB-72 41464-42-0 Detected High Risk PCBs b

PCB-78 70362-49-1 Detected High Risk PCBs b

PCB-79 41464-48-6 Detected High Risk PCBs b

PCB-8 34883-43-7 Detected High Risk PCBs b

PCB-80 33284-52-5 Detected High Risk PCBs b

PCB-82 52663-62-4 Detected High Risk PCBs b

PCB-83 a 60145-20-2 Detected High Risk PCBs b

PCB-84 52663-60-2 Detected High Risk PCBs b

PCB-85 a 65510-45-4 Detected High Risk PCBs b
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PCB-86 a 55312-69-1 Detected High Risk PCBs b

PCB-88 a 55215-17-3 Detected High Risk PCBs b

PCB-89 73575-57-2 Detected High Risk PCBs b

PCB-9 34883-39-1 Detected High Risk PCBs b

PCB-90 a 68194-07-0 Detected High Risk PCBs b

PCB-92 52663-61-3 Detected High Risk PCBs b

PCB-93 a 73575-56-1 Detected High Risk PCBs b

PCB-94 73575-55-0 Detected High Risk PCBs b

PCB-95 38379-99-6 Detected High Risk PCBs b

PCB-96 73575-54-9 Detected High Risk PCBs b

PCB-98 a 60233-25-2 Detected High Risk PCBs b

Pentacosane, n- 629-99-2 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Pentadecane, 2,6,10-trimethyl- 3892-00-0 Detected C9 through C18 Aliphatic Hydrocarbons Structural similarity
Pentadecane, n- 629-62-9 Detected C9 through C18 Aliphatic Hydrocarbons Structural similarity
PENTATRIACONTANE 630-07-9 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Perylene 198-55-0 Detected Pyrene Structural similarity
Phenanthrene 85-01-8 Detected Anthracene Structural similarity
Tetrabutyltin 1461-25-2 Detected Dibutyltin compounds Structural similarity
TETRACONTANE (C40) 4181-95-7 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Tetracosane, n- 646-31-1 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Tetradecane, n- 629-59-4 Detected C9 through C18 Aliphatic Hydrocarbons Structural similarity
TETRATRIACONTANE 14167-59-0 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
trans-1,3-Dichloropropene 10061-02-6 Not Detected 1,3-Dichloropropene Structural similarity
trans-Chlordane 5103-74-2 Detected Chlordane Structural similarity
trans-Nonachlor 39765-80-5 Detected Chlordane d Structural similarity
Tributyltin 36643-28-4 Detected Dibutyltin compounds Structural similarity
Trichlorotrifluoroethane 26523-64-8 Not Detected Trichlorofluoromethane Structural similarity
Tricosane, n- 638-67-5 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Tridecane 629-50-5 Detected C9 through C18 Aliphatic Hydrocarbons Structural similarity
TRITRIACONTANE (C33) 630-05-7 Detected C19 through C36 Aliphatic Hydrocarbons Structural similarity
Undecane 1120-21-4 Detected C9 through C18 Aliphatic Hydrocarbons Structural similarity
Notes:
CAS - Chemical Abstracts Service.
Dioxin + Furan TEQ HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin- toxicity equivalence, calculated using 2005 World Health Organization 
    PCDD and PCDF toxic equivalency factors for mammals.
PCDD - Polychlorinated dibenzo-p-dioxins.
PCDF - Polychlorinated dibenzofurans.
TEF - Toxic Equivalency Factor.
TEQ - Toxicity Equivalence.
a The cited PCB co-elutes with one or more additional PCBs. Only the cited PCB has been displayed. Refer to Table 3-7 for full list of co-eluting PCB congeners.
b The criteria for the use of the high risk PCB cancer slope factor includes ingestion and dermal contact (with application of absorption factors) with soil or sediment.
        Therefore, the use of the high-risk PCB RSL is appropriate as the potential exposure pathway assumes incidental ingestion and dermal contact with sediment.
c Benzo(b,j)fluoranthene.
d Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  Cis- and trans-nonachlor and oxychlordane.
e Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  C2-, C3-, and C4-naphthalenes, C2-benzanthracene/chrysene.
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1,2,3,4,6,7,8-HpCDD 35822-46-9 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.01 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,4,6,7,8-HpCDF 67562-39-4 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.01 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF 55673-89-7 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.01 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,4,7,8-HxCDD 39227-28-6 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,4,7,8-HxCDF 70648-26-9 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,6,7,8-HxCDD 57653-85-7 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,6,7,8-HxCDF 57117-44-9 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,7,8,9-HxCDD 19408-74-3 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,7,8,9-HxCDF 72918-21-9 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,7,8-PeCDD 40321-76-4 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,7,8-PeCDF 57117-41-6 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.03 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,3-Dichlorobenzene 541-73-1 Not Detected 1,2-Dichlorobenzene Structural similarity
1-Methylphenanthrene 832-69-9 Detected Anthracene Structural similarity
2,3,4,6,7,8-HxCDF 60851-34-5 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
2,3,4,7,8-PeCDF 57117-31-4 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.3 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
2,3,5-Trimethylnaphthalene 2245-38-7 Detected 2-Methylnaphthalene Structural similarity
2,3,7,8-TCDF 51207-31-9 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
2,6-Dimethylnaphthalene 581-42-0 Detected 2-Methylnaphthalene Structural similarity
2-Nitrophenol 88-75-5 Not Detected Phenol Structural similarity
3-Nitroaniline 99-09-2 Not Detected 2-Nitroaniline Structural similarity
4-Nitrophenol 100-02-7 Not Detected Phenol Structural similarity
Acenaphthylene 208-96-8 Detected Acenaphthene Structural similarity
Benzo(e)pyrene 192-97-2 Detected Pyrene Structural similarity
Benzo(g,h,i)perylene 191-24-2 Detected Pyrene Structural similarity
C1-Benzanthracene/chrysenes BACC1 Detected Chrysene (cancer); fluoranthene (noncancer) d Structural similarity to parent PAH
C1-Dibenzothiophenes DTPC1 Detected Dibenzothiophene Structural similarity to parent PAH
C1-Fluorenes FLRC1 Detected Fluorene Structural similarity to parent PAH
C1-Phenanthrene/anthracenes PATAC1 Detected Anthracene Structural similarity to parent PAH
C1-Pyrene/fluoranthenes PFLAC1 Detected Pyrene Structural similarity to parent PAH
C2-Benzanthracene/chrysenes BACC2 Detected Chrysene (cancer); fluoranthene (noncancer) d Structural similarity to parent PAH
C2-Dibenzothiophenes DTPC2 Detected Dibenzothiophene Structural similarity to parent PAH
C2-Fluorenes FLRC2 Detected Fluorene Structural similarity to parent PAH
C2-NAPHTHALENES NPHC2 Detected 2-Methylnaphthalene d Structural similarity to parent PAH
C2-Phenanthrene/anthracenes PATAC2 Detected Anthracene Structural similarity to parent PAH
C3-Benzanthracene/chrysenes BACC3 Detected Chrysene (cancer); fluoranthene (noncancer) d Structural similarity to parent PAH
C3-Dibenzothiophenes DTPC3 Detected Dibenzothiophene Structural similarity to parent PAH
C3-Fluorenes FLRC3 Detected Fluorene Structural similarity to parent PAH
C3-NAPHTHALENE NPHC3 Detected 2-Methylnaphthalene d Structural similarity to parent PAH
C3-Phenanthrene/anthracenes PATAC3 Detected Anthracene Structural similarity to parent PAH
C4-Benzanthracene/chrysenes BACC4 Detected Chrysene (cancer); fluoranthene (noncancer) d Structural similarity to parent PAH
C4-Dibenzothiophenes DTPC4 Detected Dibenzothiophene Structural similarity to parent PAH
C4-NAPHTHALENE NPHC4 Detected 2-Methylnaphthalene d Structural similarity to parent PAH
C4-Phenanthrenes/anthracenes PATAC4 Detected Anthracene Structural similarity to parent PAH
Carbazole 86-74-8 Detected Fluorene Structural similarity
cis-1,3-Dichloropropene 10061-01-5 Not Detected 1,3-Dichloropropene Structural similarity
cis-Chlordane 5103-71-9 Detected Chlordane Structural similarity
cis-Nonachlor 5103-73-1 Detected Chlordane c Structural similarity
delta-BHC 319-86-8 Detected alpha-BHC Structural similarity
Dimethylphthalate 131-11-3 Not Detected Diethylphthalate Structural similarity
Dioxin +  Furan TEQ HH DFTEQ-HH Detected 2,3,7,8-TCDD Toxicological equivalence to 2,3,7,8-TCDD
Endosulfan I 959-98-8 Detected Endosulfan Structural similarity
Endosulfan II 33213-65-9 Detected Endosulfan Structural similarity
Endosulfan Sulfate 1031-07-8 Detected Endosulfan Structural similarity
Endrin aldehyde 7421-93-4 Detected Endrin Structural similarity
Endrin ketone 53494-70-5 Detected Endrin Structural similarity
m, p-Xylene XYLMP Detected Xylenes Structural similarity
Methylcyclohexane 108-87-2 Not Detected Cyclohexane Structural similarity
Monobutyltin 78763-54-9 Not Detected Dibutyltin compounds Structural similarity
OCDD 3268-87-9 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.0003 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
OCDF 39001-02-0 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.0003 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
Oxy-chlordane 27304-13-8 Detected Chlordane c Structural similarity
PCB, TOTAL PCB Detected Low Risk PCBs b

PCB-1 2051-60-7 Detected Low Risk PCBs b

PCB-10 33146-45-1 Detected Low Risk PCBs b

PCB-103 60145-21-3 Detected Low Risk PCBs b

PCB-104 56558-16-8 Detected Low Risk PCBs b

PCB-106 70424-69-0 Detected Low Risk PCBs b

PCB-107 70424-68-9 Detected Low Risk PCBs b

PCB-108 a 70362-41-3 Detected Low Risk PCBs b

PCB-11 2050-67-1 Detected Low Risk PCBs b

PCB-110 a 38380-03-9 Detected Low Risk PCBs b

PCB-111 39635-32-0 Detected Low Risk PCBs b

PCB-112 74472-36-9 Not Detected Low Risk PCBs b

PCB-12 a 2974-92-7 Detected Low Risk PCBs b

PCB-120 68194-12-7 Detected Low Risk PCBs b

PCB-121 56558-18-0 Not Detected Low Risk PCBs b

PCB-122 76842-07-4 Detected Low Risk PCBs b

PCB-127 39635-33-1 Detected Low Risk PCBs b

PCB-128 a 38380-07-3 Detected Low Risk PCBs b

PCB-129 a 55215-18-4 Detected Low Risk PCBs b

PCB-130 52663-66-8 Detected Low Risk PCBs b

PCB-131 61798-70-7 Detected Low Risk PCBs b

PCB-132 38380-05-1 Detected Low Risk PCBs b

PCB-133 35694-04-3 Detected Low Risk PCBs b

Table B-5
Identification of Surrogate Screening Levels for Surface Water Chemicals Lacking Screening Values

Baseline Human Health Risk Assessment
Lower Passaic River Study Area
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PCB-134 a 52704-70-8 Detected Low Risk PCBs b

PCB-135 a 52744-13-5 Detected Low Risk PCBs b

PCB-136 38411-22-2 Detected Low Risk PCBs b

PCB-137 35694-06-5 Detected Low Risk PCBs b

PCB-139 a 56030-56-9 Detected Low Risk PCBs b

PCB-14 34883-41-5 Detected Low Risk PCBs b

PCB-141 52712-04-6 Detected Low Risk PCBs b

PCB-142 41411-61-4 Not Detected Low Risk PCBs b

PCB-144 68194-14-9 Detected Low Risk PCBs b

PCB-145 74472-40-5 Not Detected Low Risk PCBs b

PCB-146 51908-16-8 Detected Low Risk PCBs b

PCB-147 a 68194-13-8 Detected Low Risk PCBs b

PCB-148 74472-41-6 Detected Low Risk PCBs b

PCB-15 2050-68-2 Detected Low Risk PCBs b

PCB-150 68194-08-1 Detected Low Risk PCBs b

PCB-152 68194-09-2 Detected Low Risk PCBs b

PCB-153 a 35065-27-1 Detected Low Risk PCBs b

PCB-154 60145-22-4 Detected Low Risk PCBs b

PCB-155 33979-03-2 Detected Low Risk PCBs b

PCB-158 74472-42-7 Detected Low Risk PCBs b

PCB-159 39635-35-3 Detected Low Risk PCBs b

PCB-16 38444-78-9 Detected Low Risk PCBs b

PCB-161 74472-43-8 Not Detected Low Risk PCBs b

PCB-162 39635-34-2 Detected Low Risk PCBs b

PCB-164 74472-45-0 Detected Low Risk PCBs b

PCB-165 74472-46-1 Detected Low Risk PCBs b

PCB-17 37680-66-3 Detected Low Risk PCBs b

PCB-170 35065-30-6 Detected Low Risk PCBs b

PCB-171 a 52663-71-5 Detected Low Risk PCBs b

PCB-172 52663-74-8 Detected Low Risk PCBs b

PCB-174 38411-25-5 Detected Low Risk PCBs b

PCB-175 40186-70-7 Detected Low Risk PCBs b

PCB-176 52663-65-7 Detected Low Risk PCBs b

PCB-177 52663-70-4 Detected Low Risk PCBs b

PCB-178 52663-67-9 Detected Low Risk PCBs b

PCB-179 52663-64-6 Detected Low Risk PCBs b

PCB-18 a 37680-65-2 Detected Low Risk PCBs b

PCB-180 a 35065-29-3 Detected Low Risk PCBs b

PCB-181 74472-47-2 Detected Low Risk PCBs b

PCB-182 60145-23-5 Detected Low Risk PCBs b

PCB-183 a 52663-69-1 Detected Low Risk PCBs b

PCB-184 74472-48-3 Detected Low Risk PCBs b

PCB-186 74472-49-4 Not Detected Low Risk PCBs b

PCB-187 52663-68-0 Detected Low Risk PCBs b

PCB-188 74487-85-7 Detected Low Risk PCBs b

PCB-19 38444-73-4 Detected Low Risk PCBs b

PCB-190 41411-64-7 Detected Low Risk PCBs b

PCB-191 74472-50-7 Detected Low Risk PCBs b

PCB-192 74472-51-8 Not Detected Low Risk PCBs b

PCB-194 35694-08-7 Detected Low Risk PCBs b

PCB-195 52663-78-2 Detected Low Risk PCBs b

PCB-196 42740-50-1 Detected Low Risk PCBs b

PCB-197 33091-17-7 Detected Low Risk PCBs b

PCB-198 a 68194-17-2 Detected Low Risk PCBs b

PCB-2 2051-61-8 Detected Low Risk PCBs b

PCB-20 a 38444-84-7 Detected Low Risk PCBs b

PCB-200 52663-73-7 Detected Low Risk PCBs b

PCB-201 40186-71-8 Detected Low Risk PCBs b

PCB-202 2136-99-4 Detected Low Risk PCBs b

PCB-203 52663-76-0 Detected Low Risk PCBs b

PCB-204 74472-52-9 Not Detected Low Risk PCBs b

PCB-205 74472-53-0 Detected Low Risk PCBs b

PCB-206 40186-72-9 Detected Low Risk PCBs b

PCB-207 52663-79-3 Detected Low Risk PCBs b

PCB-208 52663-77-1 Detected Low Risk PCBs b

PCB-209 2051-24-3 Detected Low Risk PCBs b

PCB-21 a 55702-46-0 Detected Low Risk PCBs b

PCB-22 38444-85-8 Detected Low Risk PCBs b

PCB-23 55720-44-0 Detected Low Risk PCBs b

PCB-24 55702-45-9 Detected Low Risk PCBs b

PCB-25 55712-37-3 Detected Low Risk PCBs b

PCB-26 a 38444-81-4 Detected Low Risk PCBs b

PCB-27 38444-76-7 Detected Low Risk PCBs b

PCB-3 2051-62-9 Detected Low Risk PCBs b

PCB-31 16606-02-3 Detected Low Risk PCBs b

PCB-32 38444-77-8 Detected Low Risk PCBs b

PCB-34 37680-68-5 Detected Low Risk PCBs b

PCB-35 37680-69-6 Detected Low Risk PCBs b

PCB-36 38444-87-0 Detected Low Risk PCBs b

PCB-37 38444-90-5 Detected Low Risk PCBs b

PCB-38 53555-66-1 Detected Low Risk PCBs b

PCB-39 38444-88-1 Detected Low Risk PCBs b
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PCB-4 13029-08-8 Detected Low Risk PCBs b

PCB-40 a 38444-93-8 Detected Low Risk PCBs b

PCB-42 36559-22-5 Detected Low Risk PCBs b

PCB-43 a 70362-46-8 Detected Low Risk PCBs b

PCB-44 a 41464-39-5 Detected Low Risk PCBs b

PCB-45 a 70362-45-7 Detected Low Risk PCBs b

PCB-46 41464-47-5 Detected Low Risk PCBs b

PCB-48 70362-47-9 Detected Low Risk PCBs b

PCB-49 a 41464-40-8 Detected Low Risk PCBs b

PCB-5 16605-91-7 Detected Low Risk PCBs b

PCB-50 a 62796-65-0 Detected Low Risk PCBs b

PCB-52 35693-99-3 Detected Low Risk PCBs b

PCB-54 15968-05-5 Detected Low Risk PCBs b

PCB-55 74338-24-2 Detected Low Risk PCBs b

PCB-56 41464-43-1 Detected Low Risk PCBs b

PCB-57 70424-67-8 Detected Low Risk PCBs b

PCB-58 41464-49-7 Detected Low Risk PCBs b

PCB-59 a 74472-33-6 Detected Low Risk PCBs b

PCB-6 25569-80-6 Detected Low Risk PCBs b

PCB-60 33025-41-1 Detected Low Risk PCBs b

PCB-61 a 33284-53-6 Detected Low Risk PCBs b

PCB-63 74472-34-7 Detected Low Risk PCBs b

PCB-64 52663-58-8 Detected Low Risk PCBs b

PCB-66 32598-10-0 Detected Low Risk PCBs b

PCB-67 73575-53-8 Detected Low Risk PCBs b

PCB-68 73575-52-7 Detected Low Risk PCBs b

PCB-7 33284-50-3 Detected Low Risk PCBs b

PCB-72 41464-42-0 Detected Low Risk PCBs b

PCB-78 70362-49-1 Detected Low Risk PCBs b

PCB-79 41464-48-6 Detected Low Risk PCBs b

PCB-8 34883-43-7 Detected Low Risk PCBs b

PCB-80 33284-52-5 Not Detected Low Risk PCBs b

PCB-82 52663-62-4 Detected Low Risk PCBs b

PCB-83 a 60145-20-2 Detected Low Risk PCBs b

PCB-84 52663-60-2 Detected Low Risk PCBs b

PCB-85 a 65510-45-4 Detected Low Risk PCBs b

PCB-86 a 55312-69-1 Detected Low Risk PCBs b

PCB-88 a 55215-17-3 Detected Low Risk PCBs b

PCB-89 73575-57-2 Detected Low Risk PCBs b

PCB-9 34883-39-1 Detected Low Risk PCBs b

PCB-90 a 68194-07-0 Detected Low Risk PCBs b

PCB-92 52663-61-3 Detected Low Risk PCBs b

PCB-93 a 73575-56-1 Detected Low Risk PCBs b

PCB-94 73575-55-0 Detected Low Risk PCBs b

PCB-95 38379-99-6 Detected Low Risk PCBs b

PCB-96 73575-54-9 Detected Low Risk PCBs b

PCB-98 a 60233-25-2 Detected Low Risk PCBs b

Perylene 198-55-0 Detected Pyrene Structural similarity
Phenanthrene 85-01-8 Detected Anthracene Structural similarity
Tetrabutyltin 1461-25-2 Not Detected Dibutyltin compounds Structural similarity
trans-1,3-Dichloropropene 10061-02-6 Not Detected 1,3-Dichloropropene Structural similarity
trans-Chlordane 5103-74-2 Detected Chlordane Structural similarity
trans-Nonachlor 39765-80-5 Detected Chlordane c Structural similarity
Trichlorotrifluoroethane 26523-64-8 Not Detected Trichlorofluoromethane Structural similarity
Notes:
CAS - Chemical Abstracts Service.
Dioxin + Furan TEQ HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin- toxicity equivalence, calculated using 2005 World Health Organization 
    PCDD and PCDF toxic equivalency factors for mammals.
PCDD - Polychlorinated dibenzo-p-dioxins.
PCDF - Polychlorinated dibenzofurans.
TEF - Toxic Equivalency Factor.
TEQ - Toxicity Equivalence.
a The cited PCB co-elutes with one or more additional PCBs. Only the cited PCB has been displayed. Refer to Table 3-7 for full list of co-eluting PCB congeners.
b The criteria for the use of the low risk PCB cancer slope factor includes ingestion of water soluble congeners and dermal contact (without application of absorption factors).
        Therefore, the use of the low risk PCB RSL is appropriate as the potential exposure pathway assumes incidental ingestion and dermal contact with surface water.
c Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  Cis- and trans-nonachlor and oxychlordane.
d Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  C2-, C3-, and C4-naphthalenes, C2-benzanthracene/chry
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1,2,3,4,6,7,8-HpCDD 35822-46-9 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.01 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,4,6,7,8-HpCDF 67562-39-4 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.01 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF 55673-89-7 Not Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.01 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,4,7,8-HxCDD 39227-28-6 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,4,7,8-HxCDF 70648-26-9 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,6,7,8-HxCDD 57653-85-7 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,6,7,8-HxCDF 57117-44-9 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,7,8,9-HxCDD 19408-74-3 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,7,8,9-HxCDF 72918-21-9 Not Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,7,8-PeCDD 40321-76-4 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1,2,3,7,8-PeCDF 57117-41-6 Not Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.03 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
1-Methylphenanthrene 832-69-9 Detected Anthracene Structural similarity
2,3,4,6,7,8-HxCDF 60851-34-5 Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
2,3,4,7,8-PeCDF 57117-31-4 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.3 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
2,3,5-Trimethylnaphthalene 2245-38-7 Not Detected 2-Methylnaphthalene Structural similarity
2,3,7,8-TCDF 51207-31-9 Not Detected Value for 2,3,7,8-TCDD divided by a TEF of 0.1 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
2,6-Dimethylnaphthalene 581-42-0 Detected 2-Methylnaphthalene Structural similarity
2-Nitrophenol 88-75-5 Not Detected Phenol Structural similarity
3-Nitroaniline 99-09-2 Not Detected 2-Nitroaniline Structural similarity
4-Nitrophenol 100-02-7 Not Detected Phenol Structural similarity
Acenaphthylene 208-96-8 Not Detected Acenaphthene Structural similarity
Aroclor-1262 37324-23-5 Not Detected Aroclor-1260 Structural similarity
Aroclor-1268 11100-14-4 Not Detected Aroclor-1260 Structural similarity
Benzo(g,h,i)perylene 191-24-2 Not Detected Pyrene Structural similarity
Benzo[e]pyrene 192-97-2 Not Detected Pyrene Structural similarity
Benzo[g,h,i]perylene 191-24-2 Not Detected Pyrene Structural similarity
BENZOFLUORANTHENE ISOMER c 56832-73-6 Detected Benzo(b)fluoranthene Structural similarity to parent PAH
C1-Benzanthracene/chrysenes BACC1 Not Detected Chrysene (cancer); fluoranthene (noncancer) e Structural similarity
C1-Dibenzothiophenes DTPC1 Detected Dibenzothiophene Structural similarity to parent PAH
C1-Fluorenes FLRC1 Detected Fluoranthene Structural similarity
C1-Phenanthrene/anthracenes PATAC1 Detected Anthracene Structural similarity to parent PAH
C1-Pyrene/fluoranthenes PFLAC1 Detected Pyrene Structural similarity to parent PAH
C2-Benzanthracene/chrysenes BACC2 Not Detected Chrysene (cancer); fluoranthene (noncancer) e Structural similarity
C2-Dibenzothiophenes DTPC2 Detected Dibenzothiophene Structural similarity to parent PAH
C2-Fluorenes FLRC2 Detected Fluoranthene Structural similarity
C2-NAPHTHALENES NPHC2 Detected Chrysene (cancer); fluoranthene (noncancer) e Structural similarity
C2-Phenanthrene/anthracenes PATAC2 Detected Anthracene Structural similarity to parent PAH
C3-Benzanthracene/chrysenes BACC3 Not Detected Chrysene (cancer); fluoranthene (noncancer) e Structural similarity
C3-Dibenzothiophenes DTPC3 Detected Dibenzothiophene Structural similarity to parent PAH
C3-Fluorenes FLRC3 Not Detected Fluoranthene Structural similarity
C3-NAPHTHALENE NPHC3 Detected 2-Methylnaphthalene e Structural similarity
C3-Phenanthrene/anthracenes PATAC3 Detected Anthracene Structural similarity to parent PAH
C4-Benzanthracene/chrysenes BACC4 Not Detected Chrysene (cancer); fluoranthene (noncancer) e Structural similarity
C4-Dibenzothiophenes DTPC4 Detected Dibenzothiophene Structural similarity to parent PAH
C4-NAPHTHALENE NPHC4 Detected 2-Methylnaphthalene e Structural similarity
C4-Phenanthrenes/anthracenes PATAC4 Not Detected Anthracene Structural similarity to parent PAH
cis-Chlordane 5103-71-9 Detected Chlordane Structural similarity
cis-Nonachlor 5103-73-1 Detected Chlordane d Structural similarity
delta-BHC 319-86-8 Detected alpha-BHC Structural similarity
Dimethylphthalate 131-11-3 Not Detected Diethylphthalate Structural similarity
Dioxin +  Furan TEQ HH DFTEQ-HH Detected 2,3,7,8-TCDD Toxicological equivalence to 2,3,7,8-TCDD
Endosufan II 33213-65-9 Detected Endosulfan Structural similarity
Endosulfan I 959-98-8 Not Detected Endosulfan Structural similarity
Endosulfan sulfate 1031-07-8 Detected Endosulfan Structural similarity
Endrin aldehyde 7421-93-4 Detected Endrin Structural similarity
Endrin ketone 53494-70-5 Detected Endrin Structural similarity
GAMMA-CHLORDANE 12789-03-6 Detected Chlordane Structural similarity
Lead 7439-92-1 Detected Action Level for crustacea (FDA 2007)
Monobutyltin 78763-54-9 Detected Dibutylin compounds Structural similarity
OCDD 3268-87-9 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.0003 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
OCDF 39001-02-0 Detected  Value for 2,3,7,8-TCDD divided by a TEF of 0.0003 (Van den Berg, et al., 2006). Toxicological similarity to 2,3,7,8-TCDD
Oxychlordane 27304-13-8 Detected Chlordane d Structural similarity
PCB 1 2051-60-7 Detected PCBs (high risk) b

PCB 10 33146-45-1 Detected PCBs (high risk) b

PCB 102 68194-06-9 Detected PCBs (high risk) b

PCB 103 60145-21-3 Detected PCBs (high risk) b

PCB 104 56558-16-8 Detected PCBs (high risk) b

PCB 106 70424-69-0 Not Detected PCBs (high risk) b

PCB 107 70424-68-9 Detected PCBs (high risk) b

PCB 108 a 70362-41-3 Detected PCBs (high risk) b

PCB 11 2050-67-1 Detected PCBs (high risk) b

PCB 110 a 38380-03-9 Detected PCBs (high risk) b

PCB 111 39635-32-0 Detected PCBs (high risk) b

PCB 112 74472-36-9 Detected PCBs (high risk) b

Table B-6
Identification of Surrogate Screening Levels for Tissue Chemicals Lacking Screening Values

Baseline Human Health Risk Assessment
Lower Passaic River Study Area
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PCB 117 68194-11-6 Detected PCBs (high risk) b

PCB 12 a 2974-92-7 Detected PCBs (high risk) b

PCB 120 68194-12-7 Detected PCBs (high risk) b

PCB 121 56558-18-0 Detected PCBs (high risk) b

PCB 122 76842-07-4 Detected PCBs (high risk) b

PCB 127 39635-33-1 Not Detected PCBs (high risk) b

PCB 128 a 38380-07-3 Detected PCBs (high risk) b

PCB 129 a 55215-18-4 Detected PCBs (high risk) b

PCB 130 52663-66-8 Detected PCBs (high risk) b

PCB 131 61798-70-7 Detected PCBs (high risk) b

PCB 132 38380-05-1 Detected PCBs (high risk) b

PCB 133 35694-04-3 Detected PCBs (high risk) b

PCB 134 a 52704-70-8 Detected PCBs (high risk) b

PCB 135 a 52744-13-5 Detected PCBs (high risk) b

PCB 136 38411-22-2 Detected PCBs (high risk) b

PCB 137 35694-06-5 Detected PCBs (high risk) b

PCB 139 a 56030-56-9 Detected PCBs (high risk) b

PCB 14 34883-41-5 Not Detected PCBs (high risk) b

PCB 141 52712-04-6 Detected PCBs (high risk) b

PCB 142 41411-61-4 Not Detected PCBs (high risk) b

PCB 144 68194-14-9 Detected PCBs (high risk) b

PCB 145 74472-40-5 Not Detected PCBs (high risk) b

PCB 146 51908-16-8 Detected PCBs (high risk) b

PCB 147 a 68194-13-8 Detected PCBs (high risk) b

PCB 148 74472-41-6 Detected PCBs (high risk) b

PCB 15 2050-68-2 Detected PCBs (high risk) b

PCB 150 68194-08-1 Detected PCBs (high risk) b

PCB 152 68194-09-2 Detected PCBs (high risk) b

PCB 153 a 35065-27-1 Detected PCBs (high risk) b

PCB 154 60145-22-4 Detected PCBs (high risk) b

PCB 155 33979-03-2 Detected PCBs (high risk) b

PCB 158 74472-42-7 Detected PCBs (high risk) b

PCB 159 39635-35-3 Detected PCBs (high risk) b

PCB 16 38444-78-9 Detected PCBs (high risk) b

PCB 161 74472-43-8 Detected PCBs (high risk) b

PCB 162 39635-34-2 Detected PCBs (high risk) b

PCB 164 74472-45-0 Detected PCBs (high risk) b

PCB 165 74472-46-1 Detected PCBs (high risk) b

PCB 17 37680-66-3 Detected PCBs (high risk) b

PCB 170 35065-30-6 Detected PCBs (high risk) b

PCB 171 a 52663-71-5 Detected PCBs (high risk) b

PCB 172 52663-74-8 Detected PCBs (high risk) b

PCB 174 38411-25-5 Detected PCBs (high risk) b

PCB 175 40186-70-7 Detected PCBs (high risk) b

PCB 176 52663-65-7 Detected PCBs (high risk) b

PCB 177 52663-70-4 Detected PCBs (high risk) b

PCB 178 52663-67-9 Detected PCBs (high risk) b

PCB 179 52663-64-6 Detected PCBs (high risk) b

PCB 18 a 37680-65-2 Detected PCBs (high risk) b

PCB 180 a 35065-29-3 Detected PCBs (high risk) b

PCB 181 74472-47-2 Detected PCBs (high risk) b

PCB 182 60145-23-5 Detected PCBs (high risk) b

PCB 183 52663-69-1 Detected PCBs (high risk) b

PCB 184 74472-48-3 Detected PCBs (high risk) b

PCB 185 52712-05-7 Detected PCBs (high risk) b

PCB 186 74472-49-4 Not Detected PCBs (high risk) b

PCB 187 52663-68-0 Detected PCBs (high risk) b

PCB 188 74487-85-7 Detected PCBs (high risk) b

PCB 19 38444-73-4 Detected PCBs (high risk) b

PCB 190 41411-64-7 Detected PCBs (high risk) b

PCB 191 74472-50-7 Detected PCBs (high risk) b

PCB 192 74472-51-8 Not Detected PCBs (high risk) b

PCB 194 35694-08-7 Detected PCBs (high risk) b

PCB 195 52663-78-2 Detected PCBs (high risk) b

PCB 196 42740-50-1 Detected PCBs (high risk) b

PCB 197 33091-17-7 Detected PCBs (high risk) b

PCB 198 a 68194-17-2 Detected PCBs (high risk) b

PCB 2 2051-61-8 Not Detected PCBs (high risk) b

PCB 20 a 38444-84-7 Detected PCBs (high risk) b

PCB 200 52663-73-7 Detected PCBs (high risk) b

PCB 201 40186-71-8 Detected PCBs (high risk) b

PCB 202 2136-99-4 Detected PCBs (high risk) b

PCB 203 52663-76-0 Detected PCBs (high risk) b
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PCB 204 74472-52-9 Detected PCBs (high risk) b

PCB 205 74472-53-0 Detected PCBs (high risk) b

PCB 206 40186-72-9 Detected PCBs (high risk) b

PCB 207 52663-79-3 Detected PCBs (high risk) b

PCB 208 52663-77-1 Detected PCBs (high risk) b

PCB 209 2051-24-3 Detected PCBs (high risk) b

PCB 21 a 55702-46-0 Detected PCBs (high risk) b

PCB 22 38444-85-8 Detected PCBs (high risk) b

PCB 23 55720-44-0 Detected PCBs (high risk) b

PCB 24 55702-45-9 Detected PCBs (high risk) b

PCB 25 55712-37-3 Detected PCBs (high risk) b

PCB 26 a 38444-81-4 Detected PCBs (high risk) b

PCB 27 38444-76-7 Detected PCBs (high risk) b

PCB 3 2051-62-9 Detected PCBs (high risk) b

PCB 31 16606-02-3 Detected PCBs (high risk) b

PCB 32 38444-77-8 Detected PCBs (high risk) b

PCB 34 37680-68-5 Detected PCBs (high risk) b

PCB 35 37680-69-6 Not Detected PCBs (high risk) b

PCB 36 38444-87-0 Not Detected PCBs (high risk) b

PCB 37 38444-90-5 Detected PCBs (high risk) b

PCB 38 53555-66-1 Detected PCBs (high risk) b

PCB 39 38444-88-1 Not Detected PCBs (high risk) b

PCB 4 13029-08-8 Detected PCBs (high risk) b

PCB 40 a 38444-93-8 Detected PCBs (high risk) b

PCB 41 52663-59-9 Detected PCBs (high risk) b

PCB 42 36559-22-5 Detected PCBs (high risk) b

PCB 43 70362-46-8 Detected PCBs (high risk) b

PCB 44 a 41464-39-5 Detected PCBs (high risk) b

PCB 45 70362-45-7 Detected PCBs (high risk) b

PCB 46 41464-47-5 Detected PCBs (high risk) b

PCB 48 70362-47-9 Detected PCBs (high risk) b

PCB 49 a 41464-40-8 Detected PCBs (high risk) b

PCB 5 16605-91-7 Not Detected PCBs (high risk) b

PCB 50 a 62796-65-0 Detected PCBs (high risk) b

PCB 51 68194-04-7 Detected PCBs (high risk) b

PCB 52 35693-99-3 Detected PCBs (high risk) b

PCB 54 15968-05-5 Detected PCBs (high risk) b

PCB 55 74338-24-2 Detected PCBs (high risk) b

PCB 56 41464-43-1 Detected PCBs (high risk) b

PCB 57 70424-67-8 Detected PCBs (high risk) b

PCB 58 41464-49-7 Detected PCBs (high risk) b

PCB 59 a 74472-33-6 Detected PCBs (high risk) b

PCB 6 25569-80-6 Detected PCBs (high risk) b

PCB 60 33025-41-1 Detected PCBs (high risk) b

PCB 61 a 33284-53-6 Detected PCBs (high risk) b

PCB 63 74472-34-7 Detected PCBs (high risk) b

PCB 64 52663-58-8 Detected PCBs (high risk) b

PCB 66 32598-10-0 Detected PCBs (high risk) b

PCB 67 73575-53-8 Detected PCBs (high risk) b

PCB 68 73575-52-7 Detected PCBs (high risk) b

PCB 7 33284-50-3 Detected PCBs (high risk) b

PCB 72 41464-42-0 Detected PCBs (high risk) b

PCB 73 74338-23-1 Detected PCBs (high risk) b

PCB 78 70362-49-1 Not Detected PCBs (high risk) b

PCB 79 41464-48-6 Detected PCBs (high risk) b

PCB 8 34883-43-7 Detected PCBs (high risk) b

PCB 80 33284-52-5 Detected PCBs (high risk) b

PCB 82 52663-62-4 Detected PCBs (high risk) b

PCB 83 60145-20-2 Detected PCBs (high risk) b

PCB 84 52663-60-2 Detected PCBs (high risk) b

PCB 85 a 65510-45-4 Detected PCBs (high risk) b

PCB 86 a 55312-69-1 Detected PCBs (high risk) b

PCB 88 55215-17-3 Detected PCBs (high risk) b

PCB 89 73575-57-2 Detected PCBs (high risk) b

PCB 9 34883-39-1 Detected PCBs (high risk) b

PCB 90 a 68194-07-0 Detected PCBs (high risk) b

PCB 91 68194-05-8 Detected PCBs (high risk) b

PCB 92 52663-61-3 Detected PCBs (high risk) b

PCB 93 a 73575-56-1 Detected PCBs (high risk) b

PCB 94 73575-55-0 Detected PCBs (high risk) b

PCB 95 38379-99-6 Detected PCBs (high risk) b

PCB 96 73575-54-9 Detected PCBs (high risk) b
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Chemical Name CAS
Detected in 

Tissue? Surrogate Basis

Table B-6
Identification of Surrogate Screening Levels for Tissue Chemicals Lacking Screening Values

Baseline Human Health Risk Assessment
Lower Passaic River Study Area

PCB 98 60233-25-2 Detected PCBs (high risk) b

PCB 99 38380-01-7 Detected PCBs (high risk) b

PCB, TOTAL PCB Detected PCBs (high risk) b

Perylene 198-55-0 Not Detected Pyrene Structural similarity
Phenanthrene 85-01-8 Not Detected Anthracene Structural similarity
Tetrabutyltin 1461-25-2 Detected Dibutylin compounds Structural similarity
trans-Nonachlor 39765-80-5 Detected Chlordane d Structural similarity
Notes:
CAS - Chemical Abstracts Service.
Dioxin + Furan TEQ HH -  2,3,7,8-Tetrachlorodibenzo-p-dioxin- toxicity equivalence, calculated using 2005 World Health Organization 
    PCDD and PCDF toxic equivalency factors for mammals.
PCDD - Polychlorinated dibenzo-p-dioxins.
PCDF - Polychlorinated dibenzofurans.
TEF - Toxic Equivalency Factor.
TEQ - Toxicity Equivalence.
a The cited PCB co-elutes with one or more additional PCBs. Only the cited PCB has been displayed. Refer to Table 3-7 for full list of co-eluting PCB congeners.
b The criteria for the use of the high risk PCB cancer slope factor includes food chain exposures and is therefore appropriate for the tissue ingestion pathway.
c Benzo(b,j)fluoranthene.
d Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  Cis- and trans-nonachlor and oxychlordane.
e Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  C2-, C3-, and C4-naphthalenes, C2-benzanthracene/chrysene.
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1,1,1-Trichloroethane 71-55-6 mg/kg 8.10E+02 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg 6.00E-01 73 0 0% 8.80E-04 1.70E-02 5.02E-03 No
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg 4.00E+03 66 0 0% 2.00E-03 3.30E-02 8.45E-03 No
1,1,2-Trichloroethane 79-00-5 mg/kg 1.50E-01 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
1,1-Dichloroethane 75-34-3 mg/kg 3.60E+00 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
1,1-Dichloroethene 75-35-4 mg/kg 2.30E+01 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
1,2,4,5-Tetrachlorobenzene 95-94-3 mg/kg 2.30E+00 109 0 0% 1.68E-01 9.56E+00 6.23E-01 No
1,2-Dibromo-3-chloropropane 96-12-8 mg/kg 5.30E-03 94 0 0% 2.00E-03 7.80E-02 1.59E-02 No
1,2-Dibromoethane 106-93-4 mg/kg 3.60E-02 94 0 0% 2.00E-03 7.80E-02 1.59E-02 No
1,2-Dichloroethane 107-06-2 mg/kg 4.60E-01 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
1,2-Dichloropropane 78-87-5 mg/kg 1.00E+00 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
1,4-Dioxane 123-91-1 mg/kg 5.30E+00 109 0 0% 1.68E-01 9.56E+00 6.23E-01 No
2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg 4.90E+00 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg 1.90E+02 109 0 0% 3.25E-01 1.86E+01 1.21E+00 No
2,4,5-T 93-76-5 mg/kg 6.30E+01 107 0 0% 1.10E-02 1.90E+00 3.02E-01 No
2,4,5-Trichlorophenol 95-95-4 mg/kg 6.30E+02 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
2,4,6-Trichlorophenol 88-06-2 mg/kg 6.30E+00 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
2,4-Dichlorophenol 120-83-2 mg/kg 1.90E+01 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
2,4-Dimethylphenol 105-67-9 mg/kg 1.30E+02 180 0 0% 2.20E-01 1.86E+01 9.04E-01 No
2,4-Dinitrophenol 51-28-5 mg/kg 1.30E+01 161 0 0% 8.18E-01 4.67E+01 2.65E+00 No
2,4-Dinitrotoluene 121-14-2 mg/kg 1.70E+00 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
2,6-Dinitrotoluene 606-20-2 mg/kg 3.60E-01 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
2-Chloronaphthalene 91-58-7 mg/kg 4.80E+02 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
2-Chlorophenol 95-57-8 mg/kg 3.90E+01 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
2-Hexanone 591-78-6 mg/kg 2.00E+01 94 0 0% 3.00E-03 7.80E-02 2.21E-02 No
2-Methylphenol 95-48-7 mg/kg 3.20E+02 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
2-Nitroaniline 88-74-4 mg/kg 6.30E+01 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
2-Nitrophenol 88-75-5 mg/kg 1.90E+03 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
3,3'-Dichlorobenzidine 91-94-1 mg/kg 1.20E+00 180 0 0% 2.20E-01 1.86E+01 9.04E-01 No
3-Nitroaniline 99-09-2 mg/kg 6.30E+01 180 0 0% 2.20E-01 1.86E+01 9.04E-01 No
4,6-Dinitro-2-methylphenol 534-52-1 mg/kg 5.10E-01 180 0 0% 3.25E-01 1.86E+01 1.42E+00 No
4-Bromophenyl-phenylether 101-55-3 mg/kg NA 180 0 -- 1.68E-01 9.56E+00 5.49E-01 --
4-Chloro-3-methylphenol 59-50-7 mg/kg 6.30E+02 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
4-Chloroaniline 106-47-8 mg/kg 2.70E+00 179 0 0% 1.68E-01 9.56E+00 5.49E-01 No
4-Chlorophenyl-phenylether 7005-72-3 mg/kg NA 180 0 -- 1.68E-01 9.56E+00 5.49E-01 --
4-Nitroaniline 100-01-6 mg/kg 2.50E+01 180 0 0% 2.20E-01 1.86E+01 9.04E-01 No
4-Nitrophenol 100-02-7 mg/kg 1.90E+03 180 0 0% 3.20E-01 1.86E+01 1.07E+00 No
Aroclor-1016 12674-11-2 mg/kg 4.10E-01 100 0 0% 4.70E-04 1.70E-01 5.60E-02 No
Aroclor-1221 11104-28-2 mg/kg 1.70E-01 100 0 0% 4.70E-04 1.70E-01 5.60E-02 No
Aroclor-1232 11141-16-5 mg/kg 1.70E-01 100 0 0% 4.70E-04 1.70E-01 5.60E-02 No
Aroclor-1248 12672-29-6 mg/kg 2.30E-01 100 0 0% 4.70E-04 1.70E-01 5.60E-02 No
Aroclor-1262 37324-23-5 mg/kg 2.40E-01 100 0 0% 4.70E-04 1.70E-01 5.60E-02 No
Atrazine 1912-24-9 mg/kg 2.40E+00 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
bis-(2-chloroethoxy)methane 111-91-1 mg/kg 1.90E+01 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
bis-(2-Chloroethyl)ether 111-44-4 mg/kg 2.30E-01 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
Bromochloromethane 74-97-5 mg/kg 1.50E+01 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
Bromodichloromethane 75-27-4 mg/kg 2.90E-01 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
Bromoform 75-25-2 mg/kg 1.90E+01 94 0 0% 1.20E-03 1.70E-02 5.76E-03 No
Bromomethane 74-83-9 mg/kg 6.80E-01 93 0 0% 8.80E-04 1.70E-02 5.59E-03 No
Carbon Tetrachloride 56-23-5 mg/kg 6.50E-01 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
Chloroethane 75-00-3 mg/kg 1.40E+03 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
cis-1,3-Dichloropropene 10061-01-5 mg/kg 1.80E+00 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
Dibromochloromethane 124-48-1 mg/kg 7.50E-01 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
Dichlorodifluoromethane 75-71-8 mg/kg 8.70E+00 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
Hexachlorobutadiene 87-68-3 mg/kg 1.20E+00 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
Hexachlorocyclo-pentadiene 77-47-4 mg/kg 1.80E-01 173 0 0% 1.68E-01 9.56E+00 5.54E-01 No
Hexachloroethane 67-72-1 mg/kg 1.80E+00 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
Methylene Chloride 75-09-2 mg/kg 3.50E+01 95 0 0% 5.00E-03 6.70E-01 2.44E-02 No
Nitrobenzene 98-95-3 mg/kg 5.10E+00 180 0 0% 1.68E-01 9.56E+00 5.49E-01 No
N-Nitroso-di-n-propylamine 621-64-7 mg/kg 7.80E-02 180 0 0% 1.68E-01 9.56E+00 5.49E-01 Yes
Nonane 111-84-2 mg/kg 1.10E+00 70 0 0% 1.00E-01 4.30E+00 1.09E+00 No
Octane, n- 111-65-9 mg/kg 1.00E+02 71 0 0% 1.00E-01 4.30E+00 1.10E+00 No

Table B-7
Comparison of Screening Levels to Detection Limits for Chemicals Not Detected in Accessible Surface Sediment

Baseline Human Health Risk Assessment
Lower Passaic River Study Area
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Table B-7
Comparison of Screening Levels to Detection Limits for Chemicals Not Detected in Accessible Surface Sediment

Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Toxaphene 8001-35-2 mg/kg 4.90E-01 29 0 0% 3.00E-04 3.33E-02 4.33E-03 No
trans-1,2-Dichloroethene 156-60-5 mg/kg 1.60E+02 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
trans-1,3-Dichloropropene 10061-02-6 mg/kg 1.80E+00 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
Trichlorofluoromethane 75-69-4 mg/kg 7.30E+01 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
Trichlorotrifluoroethane 26523-64-8 mg/kg 7.30E+01 28 0 0% 8.80E-04 6.80E-03 2.77E-03 No
Vinyl Chloride 75-01-4 mg/kg 5.90E-02 94 0 0% 8.80E-04 1.70E-02 5.54E-03 No
Notes:
mg/kg - milligram per kilogram.
CAS - Chemical Abstracts Service.
NA - Not available/applicable.
RSL - Regional Screening Level.
a See Table B-1 for RSL references and notes.
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1,2,4,5-Tetrachlorobenzene 95-94-3 ug/L 1.70E-01 75 75 100% 9.40E-01 1.10E+00 9.81E-01 Yes
2,2'-oxybis(1-Chloropropane) 108-60-1 ug/L 3.60E-01 75 75 100% 1.90E-01 2.20E-01 1.97E-01 No
2,3,4,6-Tetrachlorophenol 58-90-2 ug/L 2.40E+01 75 75 100% 9.40E-01 1.10E+00 9.81E-01 No
2,4,5-Trichlorophenol 95-95-4 ug/L 1.20E+02 75 75 100% 9.40E-01 1.10E+00 9.81E-01 No
2,4,6-Trichlorophenol 88-06-2 ug/L 1.20E+00 75 75 100% 9.40E-01 1.10E+00 9.81E-01 No
2,4-Dichlorophenol 120-83-2 ug/L 4.60E+00 75 75 100% 1.90E-01 2.20E-01 1.97E-01 No
2,4-Dinitrophenol 51-28-5 ug/L 3.90E+00 75 75 100% 4.70E+00 5.40E+00 4.95E+00 Yes
2,4-Dinitrotoluene 121-14-2 ug/L 2.40E-01 75 75 100% 9.40E-01 1.10E+00 9.81E-01 Yes
2-Chloronaphthalene 91-58-7 ug/L 7.50E+01 75 75 100% 1.90E-01 2.20E-01 1.97E-01 No
2-Chlorophenol 95-57-8 ug/L 9.10E+00 75 75 100% 9.40E-01 1.10E+00 9.81E-01 No
2-Nitroaniline 88-74-4 ug/L 1.90E+01 75 75 100% 4.70E+00 5.40E+00 4.95E+00 No
2-Nitrophenol 88-75-5 ug/L 5.80E+02 75 75 100% 9.40E-01 1.10E+00 9.81E-01 No
3,3'-Dichlorobenzidine 91-94-1 ug/L 1.20E-01 75 75 100% 9.40E-01 1.10E+00 9.81E-01 Yes
3-Nitroaniline 99-09-2 ug/L 1.90E+01 75 75 100% 4.70E+00 5.40E+00 4.95E+00 No
4,6-Dinitro-2-methylphenol 534-52-1 ug/L 1.50E-01 75 75 100% 4.70E+00 5.40E+00 4.95E+00 Yes
4-Bromophenyl-phenylether 101-55-3 ug/L NA 75 75 -- 9.40E-01 1.10E+00 9.81E-01 --
4-Chloro-3-methylphenol 59-50-7 ug/L 1.40E+02 75 75 100% 9.40E-01 1.10E+00 9.81E-01 No
4-Chlorophenyl-phenylether 7005-72-3 ug/L NA 75 75 -- 9.40E-01 1.10E+00 9.81E-01 --
4-Nitroaniline 100-01-6 ug/L 3.80E+00 75 75 100% 4.70E+00 5.40E+00 4.95E+00 Yes
4-Nitrophenol 100-02-7 ug/L 5.80E+02 75 75 100% 4.70E+00 5.40E+00 4.95E+00 No
Atrazine 1912-24-9 ug/L 3.00E-01 75 75 100% 9.40E-01 1.10E+00 9.81E-01 Yes
bis-(2-Chloroethyl)ether 111-44-4 ug/L 1.40E-02 75 75 100% 1.90E-01 2.20E-01 1.97E-01 Yes
Di-n-octylphthalate 117-84-0 ug/L 2.00E+01 75 75 100% 9.40E-01 1.10E+00 9.81E-01 No
Dimethylphthalate 131-11-3 ug/L 1.50E+03 75 75 100% 9.40E-01 1.10E+00 9.81E-01 No
Hexachlorobenzene 118-74-1 ug/L 9.80E-03 75 146 195% 1.90E-01 2.20E-01 2.25E-01 Yes
Hexachlorobutadiene 87-68-3 ug/L 1.40E-01 75 75 100% 1.90E-01 2.20E-01 1.97E-01 Yes
Hexachlorocyclo-pentadiene 77-47-4 ug/L 4.10E-02 65 65 100% 9.40E-01 1.10E+00 9.79E-01 Yes
Hexachloroethane 67-72-1 ug/L 3.30E-01 75 75 100% 9.40E-01 1.10E+00 9.81E-01 Yes
Isophorone 78-59-1 ug/L 7.80E+01 75 75 100% 9.40E-01 1.10E+00 9.81E-01 No
N-Nitroso-di-n-propylamine 621-64-7 ug/L 1.10E-02 75 75 100% 1.90E-01 2.20E-01 1.97E-01 Yes
N-Nitrosodiphenylamine 86-30-6 ug/L 1.20E+01 75 75 100% 9.40E-01 1.10E+00 9.81E-01 No
Nitrobenzene 98-95-3 ug/L 1.40E-01 75 75 100% 1.90E+00 2.20E+00 1.97E+00 Yes
Pentachlorophenol 87-86-5 ug/L 4.00E-02 75 75 100% 9.40E-01 1.10E+00 9.81E-01 Yes
Phenol 108-95-2 ug/L 5.80E+02 75 75 100% 1.90E-01 2.20E-01 1.97E-01 No
PCB-112 74472-36-9 ug/L 4.40E-02 144 144 100% 4.54E-07 2.41E-06 1.23E-03 No
PCB-121 56558-18-0 ug/L 4.40E-02 144 144 100% 4.34E-07 2.30E-06 1.17E-03 No
PCB-142 41411-61-4 ug/L 4.40E-02 144 144 100% 7.69E-07 5.17E-06 2.23E-03 No
PCB-145 74472-40-5 ug/L 4.40E-02 144 144 100% 5.14E-07 2.50E-06 1.37E-03 No
PCB-161 74472-43-8 ug/L 4.40E-02 144 144 100% 5.09E-07 3.42E-06 1.47E-03 No
PCB-186 74472-49-4 ug/L 4.40E-02 144 144 100% 3.75E-07 2.12E-06 1.11E-03 No
PCB-192 74472-51-8 ug/L 4.40E-02 144 144 100% 3.98E-07 2.25E-06 1.18E-03 No
PCB-204 74472-52-9 ug/L 4.40E-02 144 144 100% 3.36E-07 2.35E-06 1.01E-03 No
PCB-80 33284-52-5 ug/L 4.40E-02 144 144 100% 3.97E-07 2.19E-06 9.83E-04 No
Monobutyltin 78763-54-9 ug/L 6.00E-01 92 92 100% 5.00E-02 5.00E-02 5.00E-02 No
Tetrabutyltin 1461-25-2 ug/L 6.00E-01 92 92 100% 5.00E-02 5.00E-02 5.00E-02 No
1,1,1-Trichloroethane 71-55-6 ug/L 8.00E+02 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
1,1,2,2-Tetrachloroethane 79-34-5 ug/L 7.60E-02 92 92 100% 5.00E-01 5.00E-01 5.00E-01 Yes
1,1,2-Trichloroethane 79-00-5 ug/L 4.10E-02 92 92 100% 5.00E-01 5.00E-01 5.00E-01 Yes
1,1-Dichloroethane 75-34-3 ug/L 2.70E+00 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
1,1-Dichloroethene 75-35-4 ug/L 2.80E+01 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
1,2,3-Trichlorobenzene 87-61-6 ug/L 7.00E-01 92 92 100% 2.00E+00 2.00E+00 2.00E+00 Yes
1,2-Dibromo-3-chloropropane 96-12-8 ug/L 3.34E-04 92 92 100% 2.00E+00 2.00E+00 2.00E+00 Yes
1,2-Dibromoethane 106-93-4 ug/L 7.50E-03 92 92 100% 2.00E+00 2.00E+00 2.00E+00 Yes
1,2-Dichloroethane 107-06-2 ug/L 1.70E-01 92 92 100% 5.00E-01 5.00E-01 5.00E-01 Yes
1,2-Dichloropropane 78-87-5 ug/L 4.40E-01 92 92 100% 5.00E-01 5.00E-01 5.00E-01 Yes
1,3-Dichlorobenzene 541-73-1 ug/L 3.00E+01 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
2-Butanone 78-93-3 ug/L 5.60E+02 92 92 100% 2.00E+01 2.00E+01 2.00E+01 No
2-Hexanone 591-78-6 ug/L 3.80E+00 92 92 100% 2.00E+01 2.00E+01 2.00E+01 Yes
4-Methyl-2-pentanone 108-10-1 ug/L 1.20E+02 92 92 100% 2.00E+01 2.00E+01 2.00E+01 No
Bromochloromethane 74-97-5 ug/L 8.30E+00 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No

Table B-8
Comparison of Screening Levels to Detection Limits for Chemicals Not Detected in Surface Water

Baseline Human Health Risk Assessment
Lower Passaic River Study Area
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Table B-8
Comparison of Screening Levels to Detection Limits for Chemicals Not Detected in Surface Water

Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Bromoform 75-25-2 ug/L 3.30E+00 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
Bromomethane 74-83-9 ug/L 7.50E-01 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
Carbon Disulfide 75-15-0 ug/L 8.10E+01 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
Carbon Tetrachloride 56-23-5 ug/L 4.50E-01 92 92 100% 5.00E-01 5.00E-01 5.00E-01 Yes
Chloroethane 75-00-3 ug/L 2.10E+03 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
cis-1,3-Dichloropropene 10061-01-5 ug/L 4.70E-01 92 92 100% 5.00E-01 5.00E-01 5.00E-01 Yes
Cyclohexane 110-82-7 ug/L 1.30E+03 92 92 100% 1.00E+00 1.00E+00 1.00E+00 No
Dibromochloromethane 124-48-1 ug/L 1.70E-01 92 92 100% 5.00E-01 5.00E-01 5.00E-01 Yes
Dichlorodifluoromethane 75-71-8 ug/L 2.00E+01 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
Methyl Acetate 79-20-9 ug/L 2.00E+03 92 92 100% 1.00E+00 1.00E+00 1.00E+00 No
Methyl tert-Butyl Ether (MTBE) 1634-04-4 ug/L 1.40E+01 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
Methylcyclohexane 108-87-2 ug/L 1.30E+03 92 92 100% 1.00E+00 1.00E+00 1.00E+00 No
Methylene Chloride 75-09-2 ug/L 1.14E+01 92 92 100% 2.00E+00 2.00E+00 2.00E+00 No
o-Xylene 95-47-6 ug/L 1.90E+01 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
Styrene 100-42-5 ug/L 1.20E+02 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
trans-1,2-Dichloroethene 156-60-5 ug/L 3.60E+01 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
trans-1,3-Dichloropropene 10061-02-6 ug/L 4.70E-01 92 92 100% 5.00E-01 5.00E-01 5.00E-01 Yes
Trichlorofluoromethane 75-69-4 ug/L 1.10E+02 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
Trichlorotrifluoroethane 26523-64-8 ug/L 1.10E+02 92 92 100% 5.00E-01 5.00E-01 5.00E-01 No
Notes:
ug/L - microgram per liter.
CAS - Chemical Abstracts Service.
NA - Not available/applicable.
RSL - Regional Screening Level.
a See Table B-2 for screening value references and notes.
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1,1'-Biphenyl 92-52-4 mg/kg 5.20E-01 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg 3.20E-06 105 0 0% 1.60E-07 9.50E-07 4.00E-07 No
1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg 3.20E-07 105 73 70% 1.20E-07 8.90E-07 3.30E-07 No
2,2'-Oxybis (1-chloropropane) 108-60-1 mg/kg 5.90E-02 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
2,4,5-Trichlorophenol 95-95-4 mg/kg 1.50E+01 105 0 0% 1.70E+00 8.00E+00 3.30E+00 No
2,4,6-Trichlorophenol 88-06-2 mg/kg 1.50E-01 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
2,4-Dichlorophenol 120-83-2 mg/kg 4.60E-01 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
2,4-Dimethylphenol 105-67-9 mg/kg 3.10E+00 105 47 45% 1.70E+00 8.00E+00 3.30E+00 No
2,4-Dinitrophenol 51-28-5 mg/kg 3.10E-01 87 87 100% 6.70E+00 3.00E+01 1.10E+01 Yes
2,4-Dinitrotoluene 121-14-2 mg/kg 1.30E-02 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
2,6-Dinitrotoluene 606-20-2 mg/kg 2.80E-03 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
2-Chloronaphthalene 91-58-7 mg/kg 1.20E+01 105 0 0% 1.70E+00 8.00E+00 3.30E+00 No
2-Chlorophenol 95-57-8 mg/kg 7.70E-01 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
2-Methylphenol 95-48-7 mg/kg 7.70E+00 105 18 17% 1.70E+00 8.00E+00 3.30E+00 No
2-Nitroaniline 88-74-4 mg/kg 1.50E+00 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
2-Nitrophenol 88-75-5 mg/kg 4.60E+01 105 0 0% 1.70E+00 8.00E+00 3.30E+00 No
3,3',-Dichlorobenzidine 91-94-1 mg/kg 9.20E-03 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
3-Nitroaniline 99-09-2 mg/kg 1.50E+00 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
4,6-Dinitro-2-methylphenol 534-52-1 mg/kg 1.20E-02 105 105 100% 6.70E+00 3.20E+01 1.30E+01 Yes
4-Bromophenyl-phenylether 101-55-3 mg/kg NA 105 -- -- 1.70E+00 8.00E+00 3.30E+00 --
4-Chloro-3-methylphenol 59-50-7 mg/kg 1.50E+01 105 0 0% 1.70E+00 8.00E+00 3.30E+00 No
4-Chloroaniline 106-47-8 mg/kg 2.10E-02 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
4-Chlorophenyl-phenylether 7005-72-3 mg/kg NA 105 -- -- 1.70E+00 8.00E+00 3.30E+00 --
4-Methylphenol 106-44-5 mg/kg 1.50E+01 105 0 0% 1.70E+00 8.00E+00 3.30E+00 No
4-Nitroaniline 100-01-6 mg/kg 2.10E-01 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
4-Nitrophenol 100-02-7 mg/kg 4.60E+01 105 0 0% 3.30E+00 1.60E+01 6.70E+00 No
Acetophenone 98-86-2 mg/kg 1.50E+01 105 0 0% 1.70E+00 8.00E+00 3.30E+00 No
Aroclor-1016 12674-11-2 mg/kg 1.10E-02 105 0 0% 3.50E-03 8.00E-03 7.10E-03 No
Aroclor-1221 11104-28-2 mg/kg 2.10E-03 105 105 100% 3.50E-03 8.00E-03 7.10E-03 Yes
Aroclor-1232 11141-16-5 mg/kg 2.10E-03 105 105 100% 3.50E-03 8.00E-03 7.10E-03 Yes
Aroclor-1248 12672-29-6 mg/kg 2.10E-03 105 105 100% 3.50E-03 8.00E-03 7.10E-03 Yes
Aroclor-1262 37324-23-5 mg/kg 2.10E-03 105 105 100% 3.50E-03 8.00E-03 7.10E-03 Yes
Aroclor-1268 11100-14-4 mg/kg 2.10E-03 105 105 100% 3.50E-03 8.00E-03 7.10E-03 Yes
Atrazine 1912-24-9 mg/kg 1.80E-02 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
Benzaldehyde 100-52-7 mg/kg 1.50E+01 98 14 14% 3.30E+00 1.60E+01 7.00E+00 No
bis-(2Chloroethoxy)methane 111-91-1 mg/kg 4.60E-01 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
bis-(2Chloroethyl)ether 111-44-4 mg/kg 3.80E-03 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
Butylbenzylphthalate 85-68-7 mg/kg 2.20E+00 105 91 87% 1.70E+00 8.00E+00 3.30E+00 No
C3-Benzanthracene/chrysenes BACC3 mg/kg 5.70E-01 105 0 0% 7.50E-04 1.00E-03 9.10E-04 No
C4-Benzanthracene/chrysenes BACC4 mg/kg 5.70E-01 105 0 0% 7.50E-04 1.00E-03 9.10E-04 No
Caprolactam 105-60-2 mg/kg 7.70E+01 105 0 0% 1.70E+00 8.00E+00 3.30E+00 No
Carbazole 86-74-8 mg/kg NA 105 -- -- 1.70E+00 8.00E+00 3.30E+00 --
Dibenzofuran 132-64-9 mg/kg 1.50E-01 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
Diethylphthalate 84-66-2 mg/kg 1.20E+02 105 0 0% 1.70E+00 8.00E+00 3.30E+00 No
Dimethylphthalate 131-11-3 mg/kg 1.20E+02 105 0 0% 1.70E+00 8.00E+00 3.30E+00 No
Di-n-butylphthalate 84-74-2 mg/kg 1.50E+01 105 0 0% 1.70E+00 8.00E+00 3.30E+00 No
Di-n-octylphthalate 117-84-0 mg/kg 1.50E+00 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
Hexachlorobutadiene 87-68-3 mg/kg 5.30E-02 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
Hexchlorocyclopentadiene 77-47-4 mg/kg 9.30E-01 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
Hexachloroethane 67-72-1 mg/kg 1.00E-01 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
Isophorone 78-59-1 mg/kg 4.40E+00 105 47 45% 1.70E+00 8.00E+00 3.30E+00 No
Methoxychlor 72-43-5 mg/kg 7.70E-01 104 0 0% 6.10E-05 5.10E-03 7.90E-04 No
Nitrobenzene 98-95-3 mg/kg 3.10E-01 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
N-Nitrosodi-n-propylamine 621-64-7 mg/kg 5.90E-04 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
N-Nitrosodiphenylamine 86-30-6 mg/kg 8.50E-01 105 105 100% 1.70E+00 8.00E+00 3.30E+00 Yes
PCB 106 70424-69-0 mg/kg 2.10E-03 105 0 0% 1.40E-06 8.10E-05 6.30E-06 No
PCB 14 34883-41-5 mg/kg 2.10E-03 105 0 0% 2.70E-06 3.90E-05 1.20E-05 No

Table B-9
Comparison of Screening Levels to Detection Limits for Chemicals Not Detected in Fish Tissue

Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Page 1 of 2

AECOM

Final

July 2017



Chemical Name Cas Unit
RSL Fish 
Tissuea

Number 
of 

Samples

Number of 
Samples 

with 
Detection 
Limit>RSL

Percent of 
Detection 

Limits 
Above the 
Minimum 

RSL

Minimum 
Detection 

Limit

Maximum 
Detection 

Limit

Average 
Detection 

Limit

Is the 
Minimum 
Detection 

Limit 
>RSL?

Table B-9
Comparison of Screening Levels to Detection Limits for Chemicals Not Detected in Fish Tissue

Baseline Human Health Risk Assessment
Lower Passaic River Study Area

PCB 192 74472-51-8 mg/kg 2.10E-03 105 0 0% 1.70E-06 5.10E-05 1.00E-05 No
PCB 36 38444-87-0 mg/kg 2.10E-03 105 0 0% 1.40E-06 4.90E-05 7.30E-06 No
PCB 78 70362-49-1 mg/kg 2.10E-03 105 0 0% 1.80E-06 5.60E-05 1.20E-05 No
Pentachlorophenol 87-86-5 mg/kg 1.00E-02 105 105 100% 6.70E+00 3.20E+01 1.30E+01 Yes
Perylene 198-55-0 mg/kg 4.60E+00 105 0 0% 3.20E-04 7.90E-03 1.40E-03 No
Phenol 108-95-2 mg/kg 4.60E+01 105 0 0% 1.70E+00 8.00E+00 3.30E+00 No
Notes:
mg/kg - milligram per kilogram.
CAS - Chemical Abstracts Service.
NA - Not available/applicable.
RSL - Regional Screening Level.
a See Table B-3 for RSL references and notes.
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1,1'-Biphenyl 92-52-4 mg/kg 5.20E-01 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
1,2,3,4,7,8,9-HpCDF 55673-89-7 mg/kg 3.20E-06 69 0 0% 9.70E-08 1.10E-06 3.80E-07 No
1,2,3,7,8,9-HxCDF 72918-21-9 mg/kg 3.20E-07 69 41 59% 1.10E-07 1.10E-06 3.60E-07 No
2,2'-Oxybis (1-chloropropane) 108-60-1 mg/kg 5.90E-02 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
2,4,5-Trichlorophenol 95-95-4 mg/kg 1.50E+01 69 0 0% 1.70E+00 4.00E+00 3.20E+00 No
2,4,6-Trichlorophenol 88-06-2 mg/kg 1.50E-01 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
2,4-Dichlorophenol 120-83-2 mg/kg 4.60E-01 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
2,4-Dimethylphenol 105-67-9 mg/kg 3.10E+00 69 49 71% 1.70E+00 4.00E+00 3.20E+00 No
2,4-Dinitrotoluene 121-14-2 mg/kg 1.30E-02 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
2,6-Dinitrotoluene 606-20-2 mg/kg 2.80E-03 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
2-Chloronaphthalene 91-58-7 mg/kg 1.20E+01 69 0 0% 1.70E+00 4.00E+00 3.20E+00 No
2-Chlorophenol 95-57-8 mg/kg 7.70E-01 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
2-Methylphenol 95-48-7 mg/kg 7.70E+00 69 0 0% 1.70E+00 4.00E+00 3.20E+00 No
2-Nitroaniline 88-74-4 mg/kg 1.50E+00 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
2-Nitrophenol 88-75-5 mg/kg 4.60E+01 69 0 0% 1.70E+00 4.00E+00 3.20E+00 No
3,3',-Dichlorobenzidine 91-94-1 mg/kg 9.20E-03 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
3-Nitroaniline 99-09-2 mg/kg 1.50E+00 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
4-Bromophenyl-phenylether 101-55-3 mg/kg NA 69 -- -- 1.70E+00 4.00E+00 3.20E+00 --
4-Chloro-3-methylphenol 59-50-7 mg/kg 1.50E+01 69 0 0% 1.70E+00 4.00E+00 3.20E+00 No
4-Chloroaniline 106-47-8 mg/kg 2.10E-02 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
4-Chlorophenyl-phenylether 7005-72-3 mg/kg NA 69 -- -- 1.70E+00 4.00E+00 3.20E+00 --
4-Methylphenol 106-44-5 mg/kg 1.50E+01 69 0 0% 1.70E+00 4.00E+00 3.20E+00 No
4-Nitroaniline 100-01-6 mg/kg 2.10E-01 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
4-Nitrophenol 100-02-7 mg/kg 4.60E+01 20 0 0% 3.40E+00 4.00E+00 3.70E+00 No
Acetophenone 98-86-2 mg/kg 1.50E+01 69 0 0% 1.70E+00 4.00E+00 3.20E+00 No
Aroclor-1016 12674-11-2 mg/kg 1.10E-02 69 5 7% 7.00E-03 2.00E-02 8.60E-03 No
Aroclor-1221 11104-28-2 mg/kg 2.10E-03 69 69 100% 7.00E-03 2.00E-02 8.60E-03 Yes
Aroclor-1232 11141-16-5 mg/kg 2.10E-03 69 69 100% 7.00E-03 2.00E-02 8.60E-03 Yes
Aroclor-1242 53469-21-9 mg/kg 2.10E-03 69 69 100% 7.00E-03 2.00E-02 8.60E-03 Yes
Aroclor-1248 12672-29-6 mg/kg 2.10E-03 69 69 100% 7.00E-03 2.00E-02 8.60E-03 Yes
Aroclor-1262 37324-23-5 mg/kg 2.10E-03 69 69 100% 7.00E-03 2.00E-02 8.60E-03 Yes
Aroclor-1268 11100-14-4 mg/kg 2.10E-03 69 69 100% 7.00E-03 2.00E-02 8.60E-03 Yes
Atrazine 1912-24-9 mg/kg 1.80E-02 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
bis-(2Chloroethoxy)methane 111-91-1 mg/kg 4.60E-01 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
bis-(2Chloroethyl)ether 111-44-4 mg/kg 3.80E-03 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
Bis(2Ethylhexyl)phthalate 117-81-7 mg/kg 3.00E-01 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
Butylbenzylphthalate 85-68-7 mg/kg 2.20E+00 69 68 99% 1.70E+00 4.00E+00 3.20E+00 No
Caprolactam 105-60-2 mg/kg 7.70E+01 69 0 0% 1.70E+00 4.00E+00 3.20E+00 No
Carbazole 86-74-8 mg/kg NA 69 -- -- 1.70E+00 4.00E+00 3.20E+00 --
Dibenzo(a,h)anthraceneb 53-70-3 mg/kg 5.70E-04 69 69 100% 1.30E-03 2.80E-02 5.61E-03 Yes
Dibenzofuran 132-64-9 mg/kg 1.50E-01 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
Diethylphthalate 84-66-2 mg/kg 1.20E+02 69 0 0% 1.70E+00 4.00E+00 3.20E+00 No
Dimethylphthalate 131-11-3 mg/kg 1.20E+02 69 0 0% 1.70E+00 4.00E+00 3.20E+00 No
Di-n-butylphthalate 84-74-2 mg/kg 1.50E+01 69 0 0% 1.70E+00 4.00E+00 3.20E+00 No
Di-n-octylphthalate 117-84-0 mg/kg 1.50E+00 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
Endosulfan I 959-98-8 mg/kg 9.30E-01 69 0 0% 6.50E-04 3.30E-02 3.70E-03 No
Endosufan II 33213-65-9 mg/kg 9.30E-01 69 0 0% 1.00E-03 4.40E-02 6.20E-03 No
Endrin ketone 53494-70-5 mg/kg 4.60E-02 65 1 2% 4.60E-05 4.30E-01 7.20E-03 No
Hexachlorobutadiene 87-68-3 mg/kg 5.30E-02 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
Hexachloroethane 67-72-1 mg/kg 1.00E-01 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
Isophorone 78-59-1 mg/kg 4.40E+00 69 49 71% 1.70E+00 4.00E+00 3.20E+00 No
Nitrobenzene 98-95-3 mg/kg 3.10E-01 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
N-Nitrosodi-n-propylamine 621-64-7 mg/kg 5.90E-04 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
N-Nitrosodiphenylamine 86-30-6 mg/kg 8.50E-01 69 69 100% 1.70E+00 4.00E+00 3.20E+00 Yes
PCB 106 70424-69-0 mg/kg 2.10E-03 69 0 0% 1.40E-06 7.50E-05 1.20E-05 No
PCB 112 74472-36-9 mg/kg 2.10E-03 69 0 0% 1.40E-06 7.80E-05 1.20E-05 No
PCB 14 34883-41-5 mg/kg 2.10E-03 69 0 0% 4.60E-06 7.00E-05 1.50E-05 No
PCB 142 41411-61-4 mg/kg 2.10E-03 69 0 0% 1.50E-06 5.10E-05 7.30E-06 No

Table B-10
Comparison of Screening Levels to Detection Limits for Chemicals Not Detected in Crab Tissue

Baseline Human Health Risk Assessment
Lower Passaic River Study Area
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Table B-10
Comparison of Screening Levels to Detection Limits for Chemicals Not Detected in Crab Tissue

Baseline Human Health Risk Assessment
Lower Passaic River Study Area

PCB 145 74472-40-5 mg/kg 2.10E-03 69 0 0% 9.00E-07 2.80E-05 4.90E-06 No
PCB 161 74472-43-8 mg/kg 2.10E-03 69 0 0% 9.50E-07 3.50E-05 4.90E-06 No
PCB 169 32774-16-6 mg/kg 1.10E-06 69 69 100% 1.80E-06 6.50E-05 1.60E-05 Yes
PCB 185 52712-05-7 mg/kg 2.10E-03 69 0 0% 1.80E-06 5.80E-05 1.20E-05 No
PCB 186 74472-49-4 mg/kg 2.10E-03 69 0 0% 8.40E-07 2.20E-05 4.30E-06 No
PCB 23 55720-44-0 mg/kg 2.10E-03 69 0 0% 1.20E-06 3.20E-05 8.60E-06 No
PCB 24 55702-45-9 mg/kg 2.10E-03 69 0 0% 8.00E-07 1.90E-05 3.30E-06 No
PCB 5 16605-91-7 mg/kg 2.10E-03 69 0 0% 5.00E-06 7.70E-05 1.60E-05 No
PCB 55 74338-24-2 mg/kg 2.10E-03 69 0 0% 1.50E-06 3.40E-05 9.60E-06 No
PCB 7 33284-50-3 mg/kg 2.10E-03 69 0 0% 4.70E-06 7.30E-05 1.50E-05 No
PCB 78 70362-49-1 mg/kg 2.10E-03 69 0 0% 1.50E-06 3.50E-05 9.70E-06 No
PCB 83 60145-20-2 mg/kg 2.10E-03 69 0 0% 1.90E-06 1.20E-04 1.80E-05 No
PCB 88 55215-17-3 mg/kg 2.10E-03 69 0 0% 2.20E-06 1.30E-04 1.90E-05 No
PCB 89 73575-57-2 mg/kg 2.10E-03 69 0 0% 2.00E-06 1.10E-04 1.70E-05 No
PCB 98 60233-25-2 mg/kg 2.10E-03 69 0 0% 2.00E-06 1.10E-04 1.80E-05 No
Phenol 108-95-2 mg/kg 4.60E+01 69 0 0% 1.70E+00 4.00E+00 3.20E+00 No
Tetrabutyltin 1461-25-2 mg/kg 4.60E-02 69 0 0% 9.20E-04 5.00E-03 1.40E-03 No
Notes:
mg/kg - milligram per kilogram.
CAS - Chemical Abstracts Service.
NA - Not available/applicable.
RSL - Regional Screening Level.
a See Table B-3 for RSL references and notes.
b Detection limits for high resolution data.
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Sediment

Chemical Name CAS Unit Comment/Surrogateb

1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 mg/kg 4000 nc 670 n
1,2-Dichloropropane 78-87-5 mg/kg 1 c 0 c**
2,2'-oxybis(1-Chloropropane) 108-60-1 mg/kg 4.9 c 310 nc
2,4-DB 94-82-6 mg/kg 51 nc 190 n
4-Methyl-2-pentanone 108-10-1 mg/kg 530 nc 3300 nc
Aroclor-1221 11104-28-2 mg/kg 0.17 c 0.2 c
Benzaldehyde 100-52-7 mg/kg 780 nc 170 c
Benzo(a)anthracene 56-55-3 mg/kg 0.16 c 1 c
Benzo(a)pyrene 50-32-8 mg/kg 0.016 c 0.11 c*
Benzo(b)fluoranthene 205-99-2 mg/kg 0.16 c 1 c
Benzo(k)fluoranthene 207-08-9 mg/kg 1.6 c 11 c
BENZOFLUORANTHENE ISOMER i 56832-73-6 mg/kg 0.16 c 1 c Benzo(b)fluoranthene
C1-Benzanthracene/chrysenes BACC1 mg/kg 16 c 110 c Chrysene l

C2-Benzanthracene/chrysenes BACC2 mg/kg 16 c 110 c Chrysene l

C3-Benzanthracene/chrysenes BACC3 mg/kg 16 c 110 c Chrysene l

C4-Benzanthracene/chrysenes BACC4 mg/kg 16 c 110 c Chrysene l

Chrysene 218-01-9 mg/kg 16 c 110 c
Dibenzo(a,h)anthracene 53-70-3 mg/kg 0.016 c 0.11 c
Dibromochloromethane 124-48-1 mg/kg 0.75 c 8.3 c
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 0.16 c 1 c
m, p-Xylene XYLMP mg/kg 65 nc 58 nc Xylenes
PCB-189 39635-31-9 mg/kg 0.12 c 0.13 c
Trichlorofluoromethane 75-69-4 mg/kg 73 nc 2300 nc
Trichlorotrifluoroethane 26523-64-8 mg/kg 73 nc 2300 nc Trichlorofluoromethane

Surface Water

Chemical Name CAS Unit Comment/Surrogateb

1,1-Dichloroethane 75-34-3 ug/l 2.70E+00 c 2.80E+00 c
1,2-Dichloropropane 78-87-5 ug/l 4.40E-01 c 1.40E-01 c**
2,2'-oxybis(1-Chloropropane) 108-60-1 ug/l 3.60E-01 c 7.10E+01 n
2,6-Dinitrotoluene 606-20-2 ug/l 4.80E-02 c 4.90E-02 c*
3,3'-Dichlorobenzidine 91-94-1 ug/l 1.20E-01 c 1.30E-01 c
4,4'-DDD 72-54-8 ug/l 3.10E-02 c 3.20E-02 c
4-Chloroaniline 106-47-8 ug/l 3.60E-01 c 3.70E-01 c*
4-Methyl-2-pentanone 108-10-1 ug/l 1.20E+02 nc 6.30E+02 n
alpha-BHC 319-84-6 ug/l 7.10E-03 c 7.20E-03 c
Benzaldehyde 100-52-7 ug/l 1.90E+02 nc 1.90E+01 c*
Benzene 71-43-2 ug/l 4.50E-01 c 4.60E-01 c**
Benzo(a)anthracene 56-55-3 ug/l 1.20E-02 c 3.00E-02 c
Benzo(a)pyrene 50-32-8 ug/l 3.40E-03 c 2.50E-02 c*
Benzo(b)fluoranthene 205-99-2 ug/l 3.40E-02 c 2.50E-01 c
Benzo(k)fluoranthene 207-08-9 ug/l 3.40E-01 c 2.50E+00 c
C1-Benzanthracene/chrysenes BACC1 ug/l 3.40E+00 c 2.50E+01 c Chrysene i

C2-Benzanthracene/chrysenes BACC2 ug/l 3.40E+00 c 2.50E+01 c Chrysene i

C3-Benzanthracene/chrysenes BACC3 ug/l 3.40E+00 c 2.50E+01 c Chrysene i

C4-Benzanthracene/chrysenes BACC4 ug/l 3.40E+00 c 2.50E+01 c Chrysene i

Carbon Tetrachloride 56-23-5 ug/l 4.50E-01 c 4.60E-01 c*
Chrysene 218-01-9 ug/l 3.40E+00 c 2.50E+01 c
cis-Chlordane 5103-71-9 ug/l 4.50E-02 c 2.00E-02 c Chlordane 
cis-Nonachlor 5103-73-1 ug/l 4.50E-02 c 2.00E-02 c Chlordane h

delta-BHC 319-86-8 ug/l 7.10E-03 c 7.20E-03 c alpha-BHC
Dibenzo(a,h)anthracene 53-70-3 ug/l 3.40E-03 c 2.50E-02 c
Dibromochloromethane 124-48-1 ug/l 1.70E-01 c 8.70E-01 c*
Dieldrin 60-57-1 ug/l 1.70E-03 c 1.80E-03 c*
gamma-BHC (Lindane) 58-89-9 ug/l 4.10E-02 c 4.20E-02 c**
Indeno(1,2,3-cd)pyrene 193-39-5 ug/l 3.40E-02 c 2.50E-01 c
Oxy-chlordane 27304-13-8 ug/l 4.50E-02 c 2.00E-02 c Chlordane h

Pentachlorophenol 87-86-5 ug/l 4.00E-02 c 4.10E-02 c*
trans-Chlordane 5103-74-2 ug/l 4.50E-02 c 2.00E-02 c Chlordane 
trans-Nonachlor 39765-80-5 ug/l 4.50E-02 c 2.00E-02 c Chlordane h

Trichlorofluoromethane 75-69-4 ug/l 1.10E+02 nc 5.20E+02 n
Trichlorotrifluoroethane 26523-64-8 ug/l 1.10E+02 nc 5.20E+02 n Trichlorofluoromethane
Notes
CAS - Chemical Abstracts Service. c - Value is based on carcinogenic effects.
RSL - Regional Screening Level. nc - Value is based on noncarcinogenic effects.
USEPA - United States Environmental Protection Agency. mg/kg - milligram per kilogram.
a USEPA Regional Screening Levels for Residential Soil.   Summary Table (TR = 1E-06, HQ = 0.1). Values based on residential exposure.
  Hazard quotient (HQ) of 0.1 accounts for potential cumulative effects on the same target organ.
b For compounds lacking an RSL, surrogates based on structural and/or toxicological similarities are identified.   See Table B-4 (sediment) and B-6 (surface water).

RSL
Tapwater
June 2015

RSL
Tapwater
June 2017

Table B-11
Summary of RSL Changes - June 2015 to June 2017

Baseline Human Health Risk Assessment
Lower Passaic River Study Area

RSL 
Residential Soil

June 2017

RSL 
Residential Soil

June 2015
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APPENDIX C 

SUMMARY OF REVIEW OF MUNICIPAL, STATE, AND FEDERAL PLANNING DOCUMENTS  
RELATED TO REDEVELOPMENT AND RESTORATION ALONG LPRSA 

This attachment presents a summary of statements regarding plans for redevelopment and/or restoration  
along the LPRSA taken from municipal, state, federal and other organization’s planning documents. 

Page 1 of 15 

Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
City of 
Newark 

City of Newark, 2010. The 
riverfront that Newark wants, 
progress report. 2009-2010. 
Presentation June 2010, City of 
Newark, NJ. 59 pp. 

“In the spring of 2009, the City of Newark partnered with the Trust for Public 
Land and the County of Essex to begin design on Newark’s first true 
riverfront park.” 

Page 30 

“The plan includes a walkway/bikeway, lawns for relaxing, a boardwalk, and 
a floating boat dock.” 

Page 32 

“It emphasizes environmental education with features like this overlook and 
osprey rook. The first piece will begin construction in 2010.” 

Page 33 

“The most recent official land use action designated a “Special Waterfront 
Zone”, but did not make any specific rules for building there.” 

Page 36 

“We treated the riverfront in four pieces to address the unique conditions and 
opportunities of each. For each stretch, we tried to understand the needs 
and opportunities of upland neighborhoods as well as those of the river’s 
edge. To catalyze public discussion, we boiled down the decisions faced by 
the City into 24 basic questions. 
North Ward: 

1. New Parks
2. Land Use
3. Public Access

Lower Broadway 
4. New Parks
5. Land Use (North)
6. Land Use (South)
7. Density
8. Public Access

Page 38, 45 

City of 
Newark 

City of Newark, 2010. The 
riverfront that Newark wants, 
progress report. 2009-2010. 
Presentation June 2010, City of 
Newark, NJ. 59 pp. (con’d) 

Downtown 
9. New Parks (North)
10. Land Use (North)
11. Density (North)
12. Public Access (North)
13. New Parks (South)
14. Land Use (South)
15. Density (South)
16. Public Access (South)

Page 38, 45 
(con’d) 
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 APPENDIX C 
    

SUMMARY OF REVIEW OF MUNICIPAL, STATE, AND FEDERAL PLANNING DOCUMENTS  
RELATED TO REDEVELOPMENT AND RESTORATION ALONG LPRSA 

This attachment presents a summary of statements regarding plans for redevelopment and/or restoration  
along the LPRSA taken from municipal, state, federal and other organization’s planning documents. 

 Page 2 of 15   

Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
17. Vehicular Access (South) 

Ironbound 
18. New Parks (West) 
19. Land Use (West) 
20. Density (West) 
21. Public Access (West) 
22. New Parks (East) 
23. Land Use (East) 
24. Density (East)” 

“After discussion and study, we prepared a draft vision for the riverfront, 
beginning with what people cared about most: a system of trails to provide 
access to and along the water’s edge.” 

Page 49 

“Lower Broadway Land Use Recommendations: Preserve and encourage 
job-intensive light industrial uses; allow residential development between 
McCarter and riverfront with accompanying open space.”  

Page 51 

“Downtown Riverfront Access & Open Space Recommendations: Signature 
8.5 acre open space; continuous riverfront walkway; create or improve 7 
access points from upland.” 

Page 54-56 

City of 
Newark 

City of Newark, Philips Preiss 
Shapiro, Schoor DePalma. 
2004. Land use element of the 
master plan for the City of 
Newark. Prepared for the 
Central Planning Board, City of 
Newark. Adopted December 6, 
2004. City of Newark Dept. of 
Economic and Housing 
Development.  
[Also appears in 2010 Master 
Plan.] 

“The City is also embarking on its first major public open space project in 
many years. From Bridge Street to Brill Street, a Passaic Riverfront walkway 
of varying lengths is being developed. The Joseph G. Minish Restoration 
and Historic Area project, which is located on the Passaic River waterfront 
adjacent to the downtown, is designed to create more open space along the 
Riverfront which is accessible to the downtown and to residents and 
employees from the Ironbound neighborhood. The riverfront walkway and 
Minish Park will also help to build connections between the offices in the 
downtown and entertainment uses such as the New Jersey Performing Arts 
Center to Newark's residential areas as well as providing a scenic backdrop 
to the expected future development of offices, hotels and housing on the 
Passaic River waterfront. As part of this project, the Essex County 
Improvement Authority is developing park space between Mott Street and 
Brill Street which will include active recreational uses, such as baseball 
fields, soccer fields, an in-line hockey rink, and tennis courts.” 

Page 96 

City of 
Newark 

City of Newark, Philips Preiss 
Shapiro, Schoor DePalma. 

“Review of the Riverfront Revitalization Study (1999): 
 The plan covers the development of a new waterfront park and 

Pages 110-111 
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SUMMARY OF REVIEW OF MUNICIPAL, STATE, AND FEDERAL PLANNING DOCUMENTS  
RELATED TO REDEVELOPMENT AND RESTORATION ALONG LPRSA 

This attachment presents a summary of statements regarding plans for redevelopment and/or restoration  
along the LPRSA taken from municipal, state, federal and other organization’s planning documents. 

 Page 3 of 15   

Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
2004. Land use element of the 
master plan for the City of 
Newark. Prepared for the 
Central Planning Board, City of 
Newark. Adopted December 6, 
2004. City of Newark Dept. of 
Economic and Housing 
Development (con’d) 
[Also appears in 2010 Master 
Plan.] 

greenway stretching from the Rte 1&9 bridge to the northern City line. 
 The plan is broad in scope and contains recommendations for the new 

waterfront park and greenway; commercial and residential development 
on waterfront sites; transportation and roadway upgrades and access; 
and design standards for the park and new development. 

The plan sets forth a number of design principles: 
 The creation of a “grand” amenity along the waterfront, comparable to 

the Battery Park City esplanade. 
 The creation of a plan for water-based activities, including recreational 

boating. 
 Extending the street grid to the waterfront wherever possible, to 

maximize vehicular and pedestrian access. 
 Building on the NJPAC and plaza by extending the plaza and arts uses 

down to the water. 
 The plan targets a “key development area” consisting of the vacant 

property between Penn Station, the Legal Center, and the NJPAC. This 
area is also referred to in the plan at the “key development site”.  Under 
the Newark Land Use Plan in Chapter 5, the portion of this area 
between McCarter Highway, Raymond Blvd, and the water is 
designated S-W for Waterfront uses….  

 The plan also recognizes the need and desirability of providing open 
space and green areas within the waterfront area.” 

“[Assumptions, Goals and Policies Underlying the Future Land Use Plan] 
Section 5.1.8 – Waterfront 
 To revitalize Newark’s waterfront from the Belleville border to the 

Ironbound by capitalizing upon opportunities to create true mixed-use 
environments with an emphasis on waterfront related uses and open 
space, public access and waterfront views, and an emphasis on 
recreation and entertainment.  

 To include and encourage water-based activities on the Passaic River 
waterfront, including recreational boating. 

 To encourage an extension of public rights of way along Newark’s street 
grid pattern to the waterfront wherever possible, to maximize vehicular 
and pedestrian access, and to protect view corridors along these rights 
of way. 

 To build on the NJPAC and plaza by extending the plaza and arts uses 

Page 152 
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SUMMARY OF REVIEW OF MUNICIPAL, STATE, AND FEDERAL PLANNING DOCUMENTS  
RELATED TO REDEVELOPMENT AND RESTORATION ALONG LPRSA 

This attachment presents a summary of statements regarding plans for redevelopment and/or restoration  
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 Page 4 of 15   

Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
down to the water.” 

City of 
Newark 

City of Newark, Philips Preiss 
Shapiro, Schoor DePalma. 
2004. Land use element of the 
master plan for the City of 
Newark. Prepared for the 
Central Planning Board, City of 
Newark. Adopted December 6, 
2004. City of Newark Dept. of 
Economic and Housing 
Development (con’d) 
[Also appears in 2010 Master 
Plan.] 

Section 5.6.5 S-W: Waterfront Use 
“This designation is applied to that portion of the Passaic River waterfront 
that the City intends to redevelop as a mixed-use environment—residential, 
retail, entertainment and open space and recreation uses and office uses—
with a particular emphasis and orientation to waterfront activities, i.e., 
marinas, boating, walkways along the waterfront, outdoor cafes, etc. Design 
principles articulated in the Passaic Riverfront Redevelopment Plan should 
be incorporated into the zoning designation for this area which in addition to 
encouraging mixed uses and a waterfront orientation and public access, 
should call for a protection of view corridors, setbacks from the waterfront to 
provide waterfront esplanades with public access, active ground-floor uses 
at the water’s edge, pedestrian connections to residential neighborhoods 
behind the waterfront, and a uniform set of design standards for public  
improvements, including such items as lighting, paving, landscaping, street 
furniture, signage, colors, materials and style. The area to be designated S-
W not only include the area in the Passaic Riverfront Redevelopment Plan 
Study, i.e., the area of riverfront between Minish Park and Newark Bears 
and Eagles Riverfront Stadium, but all of the riverfront between the Passaic 
River and McCarter Highway stretching from the Belleville border in the 
north all the way to Penn Station in the downtown and then between the 
Passaic River and Raymond Boulevard from Penn Station into the North 
Ironbound neighborhood.” 

Pages 190-191 
 

 “As the market for waterfront development becomes established adjacent to 
the downtown and in the Passaic Riverfront Redevelopment area, it is hoped 
that such uses would spread northward and replace the older industrial and 
other uses along the waterfront.” 
Section 5.6.6 S-P Parks and Open Space 
“The City also endorses the development of a greenway system – a series of 
linear pedestrian and bikeway connections which link areas of parks and 
open space in Newark – that was articulated in the NEDLUTP Study, in the 
future. A list of the parks in Newark so designated is included in the 
Appendix.” 

Pages 190-191 

“The Waterfront Redevelopment Area plan designates the waterfront border 
from Harrison Avenue to Frank E. Rodgers Boulevard for Public 
Access/Open Space Improvements….The entire Passaic River waterfront on 
the Newark side opposite Harrison is designated S-W Waterfront uses.” 

Page 222 
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RELATED TO REDEVELOPMENT AND RESTORATION ALONG LPRSA 

This attachment presents a summary of statements regarding plans for redevelopment and/or restoration  
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Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
City of 
Newark 

Clarke Caton Hintz, 
Ehrenkrantz Eckstut & Kuhn. 
2004. Passaic riverfront 
redevelopment plan, Newark, 
NJ. Presentation 1/22/04 to City 
of Newark. 

Requested from EPA. 

 

City of 
Newark 

Clarke Caton Hintz, 
Ehrenkrantz Eckstut & Kuhn. 
1999. Passaic riverfront 
revitalization, Newark, NJ. City 
of Newark 12/15/99. Clarke 
Caton Hintz, Trenton, NJ 

Requested from EPA. 

 

Harrison, NJ Heyer Gruel. 2003. Harrison 
Waterfront redevelopment plan, 
New Brunswick, NJ. Heyer, 
Gruel & Associates, Red Bank, 
NJ. 80 pp. 

“The Redevelopment Area is located within a mile of the NJPAC Riverfront 
stadium, and the downtown core of the City of Newark.” 
“The Redevelopment Area is approximately 250 acres in area (32 percent of 
the Town’s 1.2 square mile area) and is located on the Passaic River in the 
southern portion of the Town. It is located in the most industrial portion of the 
Town.” 

Page 8 

“The residents of Harrison will benefit from the redevelopment of the Area in 
numerous ways…greater access to improved public open space such as the 
waterfront parkway and the planned public park and plazas…” 

Page 11 

Harrison, NJ Heyer Gruel. 2003. Harrison 
Waterfront redevelopment plan, 
New Brunswick, NJ. Heyer, 
Gruel & Associates, Red Bank, 
NJ. 80 pp. 

“The Plan provides for waterfront amenities, namely a waterfront walkway 
and park, that will give the Town a valuable resource that is currently sorely 
neglected in the existing framework of the Area.” 

Page 12, 24 

“The specific goals of the plan are… to acknowledge the significance of the 
Passaic River waterfront area, to incorporate public access to the River in 
the Plan and to locate appropriate uses along the River which will capitalize 
on the views and other attributes that the River affords.” 

Page 23 

“The Passaic River waterfront walkway is planned as a companion to the 
USACE flood control project. Rather than cordon the public off from the 
waterfront through construction of the floodwall, the Town decided to 
capitalize on the project by incorporating a public waterfront walkway and 
park component into the flood control plan…The walkway is envisioned to be 
a place of public recreation, relaxation and gathering throughout the day and 
evening…The walkway will extend from the Interstate 280 Stickel Bridge 
south to the Jackson St bridge and will terminate just east of the Jackson St 

Page 26 
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 Page 6 of 15   

Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
bridge.” 
[Parks/walkway district, purpose] “To provide an area of open space and a 
continuous walkway for public access parallel to the water’s edge for active 
and passive recreation, which will allow the public to benefit from the scenic 
view of the Passaic River. 

Page 39 

Kearny, NJ Heyer Gruel. 2002. Town of 
Kearny master plan 
reexamination report. Heyer, 
Gruel & Associates, Red Bank, 
NJ. 

Requested from EPA. 

 

Borough of 
Rutherford, 
NJ 

Borough of Rutherford, CMX. 
2007. Master plan. Adopted 
December 20, 2007. 

(In the year 2025…) “Waterfront access has been improved and waterfront 
activities are now commonplace on the banks of the Passaic River.” 

Page 5 

“Expand active recreational opportunities in the Borough through the 
creation of new park facilities either at existing Borough parks, park/school 
sites or through the creation of new parks and facilities.” (Note: this is a 
general statement and not specific to the waterfront.) 
“Provide better access to the Meadowlands area and to waterfront properties 
generally.” 

Pages 8, 31 

“…there are only 8 acres of vacant land remaining in Rutherford outside of 
the Meadowlands, leaving minimal if any opportunity for preserving 
additional open space or creating new recreational land. In a mature town 
such as Rutherford, the concept of open space sometimes needs to be 
redefined. The vision of large green spaces, although desirable, is not 
always practical…The Borough’s efforts to create a linear park/trail along the 
Erie rail bed is an example of an innovative approach to expanding open 
space and recreation opportunities and is supported by this plan.” 
“Rutherford has access to two very unique open space and recreation 
opportunities – the Passaic River and the Meadowlands. These assets 
should also be considered important elements of the Borough’s recreation 
inventory.” 

Page 34 

“Improve accessibility, aesthetic and recreational opportunities in the area 
surrounding the Passaic River through restoration and redevelopment 
programs.” 

Page 36 

“The Bergen County 2004 Open Space and Recreation Plan identifies the 
Passaic River Corridor as an “open space acquisition and preservation 
opportunity.” Specifically, the County ORSP calls for the “addition of 

Page 37 
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Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
appropriate lands adjacent to or abutting existing state, county, or municipal 
parklands that further expand or enhance riverside conservation, 
preservation and recreation opportunities.” 

Borough of 
Rutherford, 
NJ 

Borough of Rutherford, CMX. 
2007. Master plan. Adopted 
December 20, 2007 (con’d) 

“The Rutherford OSRP is consistent with the County OSRP in that it also 
recommends the creation of passive recreation opportunities along the river 
corridor, and further recommends the preservation of the floodway and 
floodplain of the Passaic River and its tributaries… The remainder of the 
riverfront is almost entirely developed with just a few scattered vacant 
parcels. As recommended earlier under the “new open space” heading, 
properties, especially those abutting existing open space, that are impacted 
by natural or other disasters, abandoned, or exhibit severe deterioration, 
should be evaluated for possible acquisition…Public access to the river 
should also be enhanced by ensuring through the Borough’s development 
ordinances that any future large scale development and redevelopment 
along the river provide reasonable access to the river in concert with 
applicable NJDEP requirements for waterfront development.” 

Page 37 

Planning documents that are not referenced by EPA Region 2 in July 11, 2011 revisions to RARC Plan. 
City of 
Garfield 

Bergen County, City of Garfield. 
Garfield Historic Park. 10 
pages. Available online at:  
http://www.passaicriver.org/ima
ges/PRC%20LANDS%20BOO
K/Bergen%20County.pdf 

“ The Garfield Historic Park property is vacant urban land. Our goal is to 
assist the municipalities of the lower Passaic River Basin reconnect with the 
river and create a vibrant and natural waterfront park. The PRC property 
connects with Garfield City parkland on the Passaic River’s floodplain below 
Dundee Dam. The city is planning a two-tiered park along the stretch of the 
Passaic River from the Outwater Bridge to the land above the Dundee Dam. 
The city specifically requested the PRC 
to purchase this land so that we would be a part of the planning process. E. 
Timothy Marshall, our recommended landscape architect, is designing this 
park, which will be a major attraction in this urban community. The lower 
bank contains petroglyphs and weirs for catching fish built by the  
Lenni-Lenape Indians hundreds of years ago.” 

Page 1 

Township of 
Lyndhurst 

Bergen County, Township of 
Lyndhurst. Lyndhurst 
Greenway. 10 pages. Available 
online at:  
http://www.passaicriver.org/ima
ges/PRC%20LANDS%20BOO
K/Bergen%20County.pdf 

“ The PRC’s Lyndhurst Greenway properties are the expansion and 
continuation of an open space corridor along the lower Passaic River. Set in 
an urban area, these four greenway segments will create new recreation 
opportunities and increase public access to the river. A greenway can help 
the community reconnect to the river, come to appreciate it both as an 
important natural resource in its own right, and one that adds value to their 
community… Once other, smaller parcels are acquired, a park will be 
developed along the river to the Route 3 bridge.” 

Page 4 
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Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
Harbor 
Estuary 
including 
Passaic River 
Region 

Hudson-Raritan Estuary 
Comprehensive Restoration 
Plan. Draft March 2009. US 
Army Corps of Engineers, The 
Port Authority of NY & NJ, in 
partnership with NY/NJ Harbor 
Estuary Program. 169 pp. 

“The Newark Bay, Hackensack River, and Passaic River Planning Region 
offers substantial opportunities to restore coastal and freshwater wetlands, 
create and restore coastal upland habitats, repair human-induced habitat 
degradation, and provide increased public access to the waterfront.” 

Page 110 

Hudson-Raritan Estuary 
Comprehensive Restoration 
Plan. Draft March 2009. US 
Army Corps of Engineers, The 
Port Authority of NY & NJ, in 
partnership with NY/NJ Harbor 
Estuary Program. 169 pp  

“This planning region would benefit from the creation of public access points. 
Although there are many opportunities along the upper reaches of the lower 
Passaic River and in the Hackensack Meadowlands, there are stretches 
along the Passaic and lower Hackensack rivers, and Newark Bay where 
very few access points exist. Public access facilities should be incorporated 
into future habitat restoration plans wherever feasible.” 

Page 113 

Essex County Essex County Park System. 
Park, Recreation and Open 
Space Master Plan. April 2003. 
Prepared by T&M Associates, 
Passaic River Coalition, and E. 
Timothy Marshall Associates. 

“The County of Essex will consider partnerships that create new recreational 
facilities to meet a wider County need such as, but not limited to, promoting 
active recreational use of the Passaic River and Newark Bay or the 
development of pedestrian and bike pathways and natural trail systems as 
part of County wide system of greenways to interconnect public parks and 
landmarks.” 

Pages 41, 204 

“The Joseph A. Minish Park, currently being developed along the waterfront 
in the City of Newark, will provide new access to the river in the heart of the 
City. The Ironbound Community Corporation has proposed a plan to develop 
the Passaic River waterfront as a continuous waterfront park from Chapel 
Street to Penn Station featuring passive and active recreation opportunities. 
Riverfront access for boating, as well as passive recreation, should be 
developed and linkages explored to connect the waterfront to other existing 
and proposed open space. The creation of a marina along the Passaic River 
or in Newark Bay should be explored as this area is redeveloped. As the 
dominant natural resource of eastern Essex County, the recreational 
potential of the river should be promoted by the County to provide new and 
improved access for greater use.” 

Page 199 

City of 
Newark, NJ 

Shifting Forward 2025, Newark 
Master Plan Re-Examination 
Report, February 2009, Volume 
I. 107 pp. 

“Strategy #3: Make the Passaic River a regional asset: a continuous, 
redeveloped Passaic Riverfront for the benefit of all Newarkers and the 
region. By 2025, Newark must: 
 Develop at least 25 acres of riverfront open space 
 Achieve 150,000 annual visitors to the new riverfront parks & attractions 

Page 21 

AECOM

Final

July 2017



 APPENDIX C 
    

SUMMARY OF REVIEW OF MUNICIPAL, STATE, AND FEDERAL PLANNING DOCUMENTS  
RELATED TO REDEVELOPMENT AND RESTORATION ALONG LPRSA 

This attachment presents a summary of statements regarding plans for redevelopment and/or restoration  
along the LPRSA taken from municipal, state, federal and other organization’s planning documents. 

 Page 9 of 15   

Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
 Ensure public access to the riverfront from all parts of the City 
 Connect the riverfront to all Newark neighborhoods 
“As the City charts a path for the future, it must embrace the river again. The 
Riverfront has the capacity to accommodate at least 25 acres of new open 
space.” 
“Connect the riverfront to all Newark neighborhoods: 
 Make the riverfront accessible to the entire City and bring a diversity of 

Newarkers to the water through programming. 
 Connect the waterfront users with Newark’s cultural and historic 

destinations in close proximity to the waterfront 
 Support the development of a waterfront for living, working, and 

recreation 
 Create continuous public access along the entire riverfront 

Pages 77, 78 

City of 
Newark, NJ 

Shifting Forward 2025, Newark 
Master Plan Re-Examination 
Report, February 2009, Volume 
II. 76 pp. 
http://www.ci.newark.nj.us/useri
mages/downloads/MasterPlanR
eExamReportVolume2%20(CP
B%20APPROVED%20DRAFT
%20APPENDIX).pdf  

Appendix B.46 presents a figure of public access points to the river. 

Page B.46 

City of 
Newark, NJ 

Newark Draft Vision Plan, 2006. 
NJ, NY, CT Regional Plan 
Association. October 2006. 
http://www.rpa.org/pdf/NewarkF
inalReport.pdf  

“Expand the open space network in Newark, with a focus on a waterfront 
and neighborhood parks. Complete the waterfront park along the Passaic 
River from the northern edge of the city to the Pulaski Skyway in the 
Ironbound District.” 

Pages 5, 16 

Hudson 
County 

Hudson County Reexamination 
of the Master Plan, August 
2008. Prepared by Heyer, Gruel 
& Associates. 

“Land Use Goal #4: To assist in the implementation of the development and 
redevelopment of the waterfronts of the Hudson, Passaic and Hacksensack 
Rivers.” 

Page 2 

“Complete the Passaic River Walkway from the Bergen County border to the 
Jackson St bridge.” 

Page 7 

“Ensure that new development provides public access to waterfront areas, 
recreational facilities and open space.”  
“Require developers to provide for co-ordinated public access in accordance 

Page 12 
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Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
with NJDEP’s walkway standards for the Hudson River, Hackensack River 
and Passaic River Walkways plans.” 
“One of the goals of the Passaic Avenue Redevelopment Plan is to reclaim 
the Passaic waterfront for public use; the Plan establishes a walkway along 
the entire length of the Passaic River within the Area boundaries, and also 
calls for a riverfront park.” 

Pages 24, 105 

East 
Rutherford 
Boro 

NJDEP Green Acres Program, 
January 2008. Project 
Descriptions Funding Round 
2008B 

East Rutherford Boro – Two Carlton Avenue Passive Park.  
“East Rutherford would like to acquire a 0.93 acre parcel of land on Carlton 
Avenue to link planned and existing recreational facilities along the Passaic 
River in East Rutherford and Rutherford. Once acquired, the Borough will 
transform this abandoned industrial site, currently a Brownfields site, into a 
greenbelt linking East Rutherford’s park system. The Borough sees the site 
as the critical missing piece in its vision of a planned park expansion.” 

Page 10 

Garfield City NJDEP Green Acres Program, 
January 2008. Project 
Descriptions Funding Round 
2008B 

Historic Dundee Dam Pedestrian Way and Preserve. 
“With funding from the Green Acres Program, Garfield City is in the process 
of creating a linear park along the Passaic River, in the vicinity of the 
Dundee Dam… The City anticipates that the park will have two levels, one at 
the top of the bank containing pathways for walking, jogging and biking, as 
well as access to the river’s edge from the lower level. The park will provide 
areas to view the magnificent Dundee Dam and abundant river wildlife.” 

Page 11 

Rutherford 
Boro 

NJDEP Green Acres Program, 
January 2008. Project 
Descriptions Funding Round 
2008B 

Rutherford Waterfront Park. 
“The Borough of Rutherford proposes to create a waterfront park on the 
Passaic River, along Riverside Avenue. The proposal includes removal of 
the old bulkhead, shoreline restoration, development of a public park area 
with a natural tidal pool, and the installation of a boat ramp. The new park is 
adjacent to a circa 1920 boathouse that has been restored through private 
section contributions and volunteer labor. The park will serve as an attractive 
recreational resource, enhancing the local community and the Passaic River 
waterfront, while also advancing the Passaic River Restoration Plan.” 

Page 12 

City of 
Newark 

NJDEP Green Acres Program, 
January 2008. Project 
Descriptions Funding Round 
2008B 

Riverfront Property Acquisition. 
“The Ironbound Community Corporation, in partnership with the County of 
Essex, plans to acquire a parcel located between Raymond Boulevard and 
the Passaic River. The acquisition will provide recreation opportunities and 
access to the Passaic River for the densely populated Ironbound community 
in Newark City. Future plans include revitalizing the property to be a 
waterfront park that will become part of Essex County’s park system.” 

Page 52 
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Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
Bergen, 
Essexm 
Morris, 
Somerset, 
Sussex, 
Union 
Counties 

NJDEP Green Acres Program, 
January 2008. Project 
Descriptions Funding Round 
2008B 

Passaic River Preservation Project 
“The Passaic River Coalition has identified multiple priority acquisition areas 
throughout the Passaic River Basin. Properties to be acquired will provide 
watershed and water supply protection, and waterfront access.” 
Lower Passaic River Greenway 
“Targeting properties to provide waterfront access in densely populated 
areas in Bergen, Essex, and Passaic counties.” 

Page 59 

LPRSA Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

“The twenty or so proposed access points along the Lower Passaic Water 
Trail are located within a 20 minute drive of nearly 9 million Americans.” 

Page 6 

“Sites were evaluated for public access and paddlecraft launch 
suitability…Many of the sites recommended for inclusion of the trail require 
nothing more than an agreement with the land owner of managing agency, 
the installation of a sign, and its inclusion in the map and guide. Others 
require further development to enable safe, convenient access to the river, 
particularly in the tidal portion of the river.” 

Page 8 

“The trail is located on the Lower Passaic River defined by NJDEP as 
Watershed Management Area 4. This section of river is between Two 
Bridges in Lincoln Park/Wayne and Newark Bay. The trail will be 
approximately 32 miles including approximately 20 public launch sites in the 
urban core of New Jersey.”  

Page 9 

Garfield, NJ Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Points: 
 Dundee Dam Portage (below Dundee Dam) 
 Garfield Ramp (at River Dr. and Division Ave. in Garfield) 

Site is a steep concrete ramp built as part of the dam renovation project. 
The ramp provides excellent access to the river just below the dam. 
Currently there is a lack of parking and safe and convenient portage 
route from above the dam. Garfield has plans for a riverfront park in the 
area and it would be ideal to work a portage into these plans. 

Pages 42-45 

Clifton, NJ Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Point: Dundee Preserve (Ackerman Ave at Rt 21) 
Leased by NJDOT to the City of Clifton, site is adjacent to Rt 21 northbound 
and is a small forested parcel just below Dundee Dam. The parcel is bound 
on three sides by the river to the north and the Dundee Canal to the 
southwest. Recommendations: establish a take-out along the north side of 
Dundee Canal; stabilized footpath from take-out to naturalized shoreline put-
in; create a narrow low-flow channel for canoes and kayaks through rocks. 

Pages 46-47 
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Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
Passaic, NJ Lower Passaic River Canoe & 

Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Point: Dundee Island Park (Passaic St/Wall St at Veteran’s Court) 
Site is a newly constructed city park with a concrete ramp, play area and 
ballfield. It is located behind a church and between a larger park, railroad 
tracks and the river. It is impossible to see from the street and the turn into 
the park entrance is unsigned. Recommendations: incorporate into trail; 
install signs especially from street. 

Pages 48-49 

Wallington, 
NJ 

Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Point: Parkway Ramp (Parkway at Maple Ave.) 
Site is at end of Parkway cul-de-sac. There is a concrete ramp through 
bulkhead. The ramp is kept locked. Recommendations: provide bypass 
access to ramp (bolalrds); incorporate into trail; install signs especially from 
street and river; remove silt from end of ramp. 

Pages 50-51 

Emergency Take Out Only: End Lester Street (Lester St and Hathaway) 
Currently there is an existing pocket park with river access, recommend 
putting a sign on water identifying the location as emergency take-out 

Page 68 

Emergency Take Out Only: PVSC Pump Station (Rte 21 at River Dr) 
Existing floating dock, recommend putting a sign on water identifying the 
location as emergency take-out 

Page 69 

Rutherford, 
NJ 

Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Point: Nereid Boat Club (Riverside Ave at West Newell) 
Site is an existing historic boat club with a club house, floating docks and 
concrete ramps. There is a plan to build a small park next to the club house 
that will include improved river access. Recommendations: add floating dock 
kayak module to existing docks; incorporate into trail. 

Pages 52-53 

Emergency Take Out Only: Nereid II (Riverside Ave at Rte 3) 
Existing secondary boat storage for Nereid Boat Club with floating docks, 
recommend putting a sign on water identifying the location as emergency 
take-out. 

Page 70 

Nutley, NJ Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Point: Nutley Boat Ramp (Rte 21 on-ramp at Park St/Kingsland) 
Site is an existing concrete boat ramp located at the beginning of the on-
ramp to Rte 21 northbound. The ramp is suitable only to mid-tide when a 
mud flat condition develops to low-tide. The Passaic River Boat Club (Power 
Boating) is working to have the site improved and the mud flat dredged.  
Recommendations: incorporate into trail if/when mud flat issue is resolved; 
use only as an emergency take-out until site is improved. 

Pages 54-55 

North 
Arlington 

Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 

Access Point: Riverside County Park (Riverside Ave at Wilson Ave) 
Site is the southern section of Riverside County Park where the Passaic 
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Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

River Rowing Association operates the new Bergen County Rowing Center. 
There is a large floating dock for crew teams and a boathouse. 
Recommendations: Incorporate into trail; add canoe/kayak floating modules 
to existing dock. 
Access Point: North Arlington Fire House (River Rd at Belmont & Arlington) 
Site is adjacent to firehouse and vest pocket park. There are a few off-street 
parking spaces for the park. There is also parking adjacent to firehouse, but 
“No Parking” signs should be posted. Recommendations: incorporate into 
trail; provide platform for fishing. 

Pages 58-59 

Kearny, NJ Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Point: Riverbank Park Kearny (Passaic Ave at Bergen Ave) 
Site is an existing concrete boat ramp within a municipal park. There is 
adequate parking but no other amenities relating to boating. 
Recommendations: incorporate into trail; install floatable debris control 
boom; provide platform for fishing. 

Pages 60-61 

Access Point: Kearny Point (Central Ave) 
This site has not been thoroughly surveyed yet because of private property 
issues. It is a very important location in that it would provide a direct link to 
the Hackensack River Water Trail and serve the dual purpose of anchoring 
both water trails. Recommendations: investigate site further, proposed 
potential launch location? 

Pages 64-65 

Emergency Take Out Only: Kearny/Nutley Boathouse (Passaic Ave at 
Hathaway) 
Existing floating dock, recommend putting a sign on water identifying the 
location as emergency take-out. 

Page 72 

Newark, NJ Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Point: Riverbank Park Newark (Raymond Blvd at Van Buren & 
Somme St) 
Site is on a small wedge of land on the north side of Raymond Blvd across 
from the park proper. This is a very important launch because it provides 
critically needed public access to the river in NJ’s largest city. There is an 
opportunity to incorporate the access with the Army Corps salt marsh 
restoration project. Recommendations: incorporate into trail; incorporate 
floating dock access into Army Corps restoration plan, create strong visual 
and physical connection from park; provide fishing platform. 
We cannot overstate the critical importance of this site to the entire trail 
effort. By virtue of its location in Newark, NJ’s largest city, we consider it a 
requirement of the project to provide public access here. The city presently 
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Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
suffers from a lack of sufficient public access to the river and this is an 
opportunity to increase it. 

Lyndhurst Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Emergency Take Out Only: Lyndhurst Ballfields (Riverside Ave at Tontine) 
Existing asphalt ramp in disrepair, recommend putting a sign on water 
identifying the location as emergency take-out. 

Page 71 

 NJDOT, New Jersey’s Position 
on the Future Navigational Use 
on the Lower Passaic River, 
RM 0-8, March 29, 2007. 
Contained in Appendix F of the 
Draft FFS document 

“The surveys indicated that the communities in the Upper 9 miles of the 
Study Area reflect their objectives to enhance public access, preserve open 
space and improve the recreational uses (e.g. boating, fishing, ecotourism, 
parks/fields) along the river. In addition, the Passaic River Boat Club (among 
other non-profit organizations) are working to improve waterfront access 
(e.g. locations, adequate depths, overcoming bridge limitations for boating), 
provide facilities (e.g. marinas, docks, anchorages, restaurants to attract and 
supporting boating), and spearhead recreational regional events (e.g. Spring 
Fishing tournament, fall boat and maritime festival, eco-tours). The Lower 
Passaic and Saddle River Alliance has also proposed a water Kayak and 
Canoe Trail from Pompton River (RM 32) to the confluence with Newark Bay 
and up the Hackensack River.” 

Pages 5-6 

Kearny NJDOT, New Jersey’s Position 
on the Future Navigational Use 
on the Lower Passaic River, 
RM 0-8, March 29, 2007. 
Contained in Appendix F of the 
Draft FFS document 

Kearny’s master plan (Heyer, Gruel & Associates, 2002) and survey 
indicated a focus on 2 areas designated as Kearny Urban Enterprise Zones 
(KUEZ) which has introduced new economic, residential and recreational 
opportunities to former industrial areas. The Passaic Avenue 
Redevelopment Plan (above mile 6.1) calls for the transformation of the 
industrial and commercial properties along the Passaic River into a regional, 
mixed use, urban entertainment destination featuring new housing, shopping 
(i.e., commercial retail) and recreational activities with public connections to 
a riverfront walkway. Plans for RM 7 to 8 include green acres, town parks 
and a hockey rink. In addition, a boat ramp at RM 7 (Bergen and Passaic 
Aves) and dock at RM 8 (Kearny Board of Education Crew Program) are 
focal points for public access. Although not included in Kearny’s current 
master plan or survey, the use of water taxis, water tours and smaller ferries 
could be effective in optimizing waterfront usage within areas of the river 
above RM 4.8 (see Newark’s plan). Enhancing already planned waterfront 
access points (e.g., marinas, boat docks) in upstream river segments would 
provide benefits to waterfront revitalization opportunities in the region. These 
commercial services could provide an opportunity for local residents to have 
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Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
access to areas downstream (NJPAC in Newark, Stadium in Harrison, etc) 
and provide surrounding residents with access to the proposed urban 
entertainment destination. The Kearny Redevelopment Area under the 
jurisdiction of the New Jersey Meadowlands Commission within the Harrison 
Reach (RM 2.5 to 3.6) is slated for open space and passive recreation. 
Much of this riverfront is occupied by the railroad tracks of the Port Authority 
Trans Hudson (PATH) system. Therefore, the future plans of the town of 
Kearny above mile 2.5 would require navigational depths suitable for 
recreational uses and commercial services (e.g. water taxis/ferries). The 
plans for Kearny Point also include public access and a waterfront walkway. 

Newark NJDOT, New Jersey’s Position 
on the Future Navigational Use 
on the Lower Passaic River, 
RM 0-8, March 29, 2007. 
Contained in Appendix F of the 
Draft FFS document 

“…All four plans primarily focus on the redevelopment upstream of the 
“Industrial Zone” located below RM 3.6. These plans outline mixed use 
commercial development that provide recreational and entertainment uses 
including marinas, pleasure and dinner boating, crew racing, river festivals, 
and water taxis (to NYC or Jersey City). In addition, open space, parks and 
recreational ball fields (buffer between industrial zone and upstream) are of 
high priority for the waterfront.”  
“Water taxis have been identified as an activity that would be the primary 
influencing factor for the recommendations for minimum depths in the areas 
downstream of the Amtrak’s Dock Bridge (RM5). In addition, ferry service 
may also be considered as a potential future opportunity.” 

Page 7 

  Table 1. Summary of Current and Recommended Navigational Depths: 
RM 3.6-8 – Future Recreational/commercial services (e.g. water 
taxis/ferries) 

Page 14 
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1.0 Introduction

The air pathway modeling evaluation has been conducted in accordance with LPRSA Revised Risk
Analysis and Risk Characterization (RARC) Plan, Appendix E - Air Pathway Evaluation Plan
(Windward and AECOM [in prep]).  The evaluation of the ambient (outdoor) air inhalation pathway
has been conducted using a tiered process, where the potential for risk was first identified through
conservative screening to determine if more refined estimation of ambient air exposure
concentrations was necessary. The evaluation of the inhalation pathway was performed for volatile
and semivolatile chemicals of potential concern (COPC) in mudflat sediment and surface water.  A
description of the methodology, COPC data and results of the air pathway modeling evaluations
follow.

2.0       Tier 1 Screening Assessment

2.1 Exposed Sediment/Mudflats

The screening assessment for exposed sediment/mudflats followed the approach provided in
USEPA’s guidance for developing soil screening levels (SSLs) based on volatilization to ambient air
(USEPA 1996). Particulate-bound emissions are not evaluated, because, due to tides, exposed
mudflat sediments do not become sufficiently dry to become a source of wind-blown fugitive
particulates.

A soil-to-air volatilization factor (VF) was used to define the relationship between the concentration
of the COPC in mudflat sediment and the flux of the volatilized COPC to ambient air when the
mudflat is exposed. The VF was computed in accordance with Equation 8 provided in USEPA’s Soil
Screening Guidance: User’s Guide (USEPA 1996). With the exception of fOC (fraction organic
carbon in soil), for which a site-specific value of 0.046 g/g was used, default values from the
guidance were used for all other parameters used in the calculation of VF.  A default Q/C value for a
five acre site (approximate surface area of largest mudflat on LPRSA) in the climate/zone closest to
the LPRSA (Philadelphia in Zone VIII) was used (USEPA 1996). Sediment screening levels for
volatilization (SSLvol) were calculated using the VF and conservative residential exposure
assumptions per Equations 6 and 7 of USEPA (1996).  It is acknowledged that the use of residential
exposure assumptions is very conservative for the uses of the LPRSA, which is further
compounded by the fact that exposed sediment/mudflats are not continuously exposed to ambient
air.  The SSLvol was calculated using a target cancer risk level of 1 x 10-6 for carcinogens and a
target hazard quotient (HQ) of 1 for noncarcinogens per USEPA (1996). Toxicity values were
identified based on the same approach discussed in Section 5.0 of the Baseline Human Health Risk
Assessment (BHHRA). The sources are noted in Table D-1.

The resulting SSL values were compared to upper-bound (i.e., maximum or 95% upper confidence
limit) concentrations of COPCs in sitewide exposed/mudflat sediments.  All of the volatile and
semivolatile chemicals identified as sediment COPCs in Section 3.0 of BHHRA were evaluated in
Tier 1, including TCDD-TEQ, PCBs, dieldrin, benzene, trichloroethene, several polycyclic aromatic
hydrocarbons (PAHs), C9-C18 and C19–C40 petroleum hydrocarbons, and bis-2-ethylhexyl
phthalate.1  The results of the mudflat Tier 1 assessment are provided in Table D-1.

1 The group of C19-C40 aliphatic hydrocarbons was identified as a COPC in sediment, but was not
included in the air pathway screening evaluation, due to its very low volatility and lack of inhalation
toxicity criteria.
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For chemicals with noncancer reference concentrations (RfC), the ratio of the COPC’s upper-bound
sitewide sediment concentration to its SSL was calculated to estimate a chronic hazard quotient.
As shown in Table D-1, all COPCs (except C9–C18 Aliphatics) with RfCs have hazard quotients of
0.011 or less.  For chemicals with cancer inhalation unit risk factors, the sitewide sediment
concentration/SSL ratio was multiplied by 1 x 10-6 to estimate potential lifetime excess cancer risk.
As shown in Table D-1, all COPCs except TCDD-TEQ have a lifetime cancer risk below 1 x 10-6.
The potential excess lifetime cancer risk for TCDD-TEQ using the conservative Tier 1 screening
approach was calculated to be approximately 6 x 10-6.  Based on the results of the Tier 1 analysis,
TCDD-TEQ and C9–C18 Aliphatics were carried forward into the Tier 2 analysis.
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Table D-1
Exposed Sediment/Mudflats Tier I Assessment
Lower Passaic River Study Area
Baseline Human Health Risk Assessment

COPCs
Sitewide

UCL
(ppm)

Di
(Diffusivity

in Air,
cm2/sec)

Temperature
adjustment
Factor from

Water9

H (dimensionless
Henry's Constant)

at 11.85°C

Dw
(Diffusivity in

Water,
cm2/sec)

Kd (soil-
water

partition
coeff.,
cm3/g)

Koc
(organic
partion
coeff.,
cm3/g)

DA
1 VF 2 RfC

(mg/m3)
SSLnoncarc
3 (mg/kg)

Chronic
Hazard

Quotient
URF (m3/µg) SSLcarc

4

(mg/kg)
Potential
Cancer

Risk

TCDD-TEQ (2,3,7,8-TCDD as
a surrogate) 2.34E-03 4.70E-02 5.54E-01 0.002006 4.73E-06 1.15E+04 2.49E+05 4.41E-10 5.25E+06 4.00E-08 C 2.19E-01 1.07E-02 3.80E+01 C 3.88E-04 6.03E-06

PCBs (Low Risk PCBs as
surrogate) 2.67E+00 4.32E-02 5.54E-01 0.003591 5.04E-06 3.59E+03 7.81E+04 2.31E-09 2.30E+06 ND ND ND 1.00E-04 I 6.45E+01 4.14E-08

Pesticides

Dieldrin 8.42E-03 2.33E-02 5.54E-01 0.000442 6.01E-06 9.24E+02 2.01E+04 6.35E-10 4.38E+06 ND ND ND 4.60E-03 I 2.67E+00 3.15E-09

PAHs

Benzo(a)anthracene 3.32E+00 5.09E-02 5.54E-01 0.000047 5.94E-06 8.14E+03 1.77E+05 2.02E-11 2.45E+07 ND ND ND 6.00E-05 I 1.15E+03 2.89E-09

Benzo(a)pyrene 3.84E+00 4.76E-02 5.54E-01 0.000010 5.56E-06 2.70E+04 5.87E+05 2.27E-12 7.32E+07 2.00E-06 I 1.53E+02 2.51E-02 6.00E-04 I 3.43E+02 1.12E-08

Benzo(b)fluoranthene 4.52E+00 4.76E-02 5.54E-01 0.000004 5.56E-06 2.76E+04 5.99E+05 1.69E-12 8.49E+07 ND ND ND 6.00E-06 I 3.97E+04 1.14E-10

Benzo(k)fluoranthene 2.10E+00 4.76E-02 5.54E-01 0.000025 5.56E-06 2.70E+04 5.87E+05 3.67E-12 5.76E+07 ND ND ND 6.00E-05 I 2.70E+03 7.79E-10

C2-Benzanthracene/chrysenes
(using Chrysene as a

surrogate)

3.47E+00 2.61E-02 5.54E-01 0.002002 6.75E-06 8.30E+03 1.81E+05 3.41E-10 5.98E+06 ND ND ND 6.00E-07 I 2.80E+04 1.24E-10

Chrysene 4.53E+00 2.61E-02 5.54E-01 0.002002 6.75E-06 8.30E+03 1.81E+05 3.41E-10 5.98E+06 ND ND ND 6.00E-07 I 2.80E+04 1.62E-10

Dibenzo(a,h)anthracene 3.97E-01 4.46E-02 5.54E-01 0.000000 5.21E-06 8.80E+04 1.91E+06 3.85E-13 1.78E+08 ND ND ND 6.00E-04 I 8.32E+02 4.77E-10

Indeno(1,2,3-cd)pyrene 2.25E+00 4.48E-02 5.54E-01 0.000002 5.23E-06 1.60E+05 3.47E+06 2.33E-13 2.28E+08 ND ND ND 6.00E-05 I 1.07E+04 2.11E-10

SVOCs

bis-(2-Ethylhexyl)phthalate 2.60E+01 1.73E-02 5.54E-01 0.000094 4.18E-06 5.50E+03 1.20E+05 2.07E-11 2.43E+07 ND ND ND 2.40E-06 C 2.84E+04 9.17E-10

Naphthalene 8.47E-01 6.05E-02 5.54E-01 0.018399 8.38E-06 7.10E+01 1.54E+03 8.35E-07 1.21E+05 3.00E-03 I 3.78E+02 2.24E-03 3.40E-05 C 9.97E+00 8.49E-08

TPH

TPH (C9-C18 Aliphatics) 2.64E+02 0.05471 5.54E-01 113.932 7.88E-06 3.66E+01 796 5.70E-03 1.46E+03 1.00E-01 P 1.52E+02 1.73E+00 ND ND ND

VOCs

Benzene 5.60E-04 8.95E-02 5.54E-01 0.125060 1.03E-05 6.71E+00 1.46E+02 8.74E-05 1.18E+04 3.00E-02 I 3.69E+02 1.52E-06 7.80E-06 I 4.25E+00 1.32E-10

Trichloroethene 1.63E-03 6.87E-02 5.54E-01 0.216470 1.02E-05 2.79E+00 6.07E+01 2.70E-04 6.71E+03 2.00E-03 I 1.40E+01 1.16E-04 4.10E-06 I 4.60E+00 3.55E-10
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Table D-1  (Continued)
Exposed Sediment/Mudflats Tier I Assessment
Lower Passaic River Study Area
Baseline Human Health Risk Assessment

ND = no data on cancer or non-cancer effects
C = California Environmental Protection Agency, Office of Environmental Health Hazard Assessment.   Available from:  http://www.oehha.ca.gov/risk/ChemicalDB/index.asp and  http://www.oehha.ca.gov/air/allrels.html
I = Integrated Risk Information System (IRIS) database [online]. Environmental Criteria and Assessment Office, US Environmental Protection Agency, Washington, DC. Available from: http://www.epa.gov/iris.  January 2017.
P = Peer Reviewed Provisional Toxicity Value – See Attachment D-1.

Temperature (K) 285
THQ (target hazard quotient,

unitless) 1.0 (default)

AT (averaging time noncancer,
years) 26 (default)

AT (averaging time cancer,
years) 70 (default)

EF (exposure frequency; days/yr) 350 (default)
ED (exposure duration; years) 26 (default)

Q/C (g/m2.s per kg/m3) 60.59 Philadelphia, 5 acre site
T (exposure interval, s) 9.50E+08 (default)

rb (dry soil bulk density; g/cc) 1.50E+00 (default)

qW (water-filled soil perosity,
Lwater / Lsoil) 0.15 (default)

rs (soil particle density; g/cc) 2.65 (default)

foc (fraction organic carbon in soil;
g/g) 4.60E-02 site

specific

n (total soil porosity, Lpore / Lsoil) 4.34E-01 (computed)
qA (air-filled porosity, Lair / Lsoil) 2.84E-01 (computed)

TR (Target cancer risk, unitless) 1.00E-06 (default)

NOTES:
1 DA (Apparent Diffusivity) based on Equation 8 of EPA Publication 9355.4-23, "Soil Screening Guidance: User's Guide", July 1996.
2 VF (Soil to Air Volatilization Factor) based on Equation 8 of EPA Publication 9355.4-23, "Soil Screening Guidance: User's Guide", July 1996.
3 SSLnoncarc (Screening Level for Inhalation of Noncarcinogenic volatile Contaminants in Residential Soil) based on Equation 7 of EPA Publication 9355.4-23, "Soil Screening Guidance: User's Guide", July 1996.
4 SSLcarc (Screening Level for Inhalation of Carcinogenic volatile Contaminants in Residential Soil) based on Equation 6 of EPA Publication 9355.4-23, "Soil Screening Guidance: User’s Guide”, July 1996.
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2.2 Surface Water

The screening assessment for surface water utilized a simple, highly conservative box model
approach. This model assumes that emissions of volatilized COPCs are confined to a “box” as they
are transported across the river. The basis of a box model is that emissions from the emitting
surface are uniformly mixed in the breathing zone. This is highly conservative for non-buoyant
releases, because turbulent diffusion would cause concentrations to be highest near the surface
and decrease with increases in height. The box model also inherently assumes that the receptor is
always downwind of the source, such that the concentration in the box is computed at the downwind
bank of the river.  The input concentrations for the 13 volatile and semivolatile COPCs identified in
surface water are sitewide 95% UCL concentrations.  The air concentration at the downwind edge
of the box was computed from Equation 3 of the Air Pathway Evaluation Plan, as follows:

Equation 1.  Cair = 285 x U-0.22 x MW2/3 x Lb x VP x Hb
-1 x T-1

where:

Cair  =  air concentration of COPC (mg/m3)

U =  annual average surface wind speed (4.5 m/sec)

MW = molecular weight of COPC (g/mole)

Lb = along-wind dimension (length) of the box (1000 m)

VP =  COPC partial pressure in water (mm Hg) = saturation vapor pressure   of
COPC (mm Hg) x COPC mole fraction x COPC activity coefficient

Hb =  height of the box (2 m), and

T = annual average temperature (285 K).

The modeled air concentrations were compared to USEPA’s RSLs for residential air (RSLair)
(USEPA 2016).  RSLs for potentially carcinogenic PAHs were calculated using the USEPA’s RSL
calculator with the updated dose-response data published in in January 20172. The use of RSLs for
residential air is highly conservative as it assumes continuous exposure for 26 years.  The results of
the Tier 1 surface water analysis for the 13 COPCs are provided in Table D-2.  As shown in Table
D-2, the Tier 1 air concentrations for five COPCs are less than their respective RSLs and are
eliminated from further evaluation.  The remaining eight surface water COPCs are carried forward
into the Tier 2 assessment.

2 https://cfpub.epa.gov/ncea/iris2/chemicalLanding.cfm?substance_nmbr=136
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Table D-2
Surface Water Tier 1 Assessment
Lower Passaic River Study Area
Baseline Human Health Risk Assessment

COPCs 95% UCL (mg/L,
ppm)

Molecular
Weight of

COPC
Mole Fraction

in Water
Vapor Pressure
(mm Hg) at 285

K

Activity
Coefficient at

285 K

Partial Vapor
Pressure (mm

Hg)
Cair

(mg/m3) RSL (mg/m3) Ratio of Cair to
RSL

TCDD-TEQ (2,3,7,8-TCDD as a surrogate) 7.18E-09 321.98 4.02E-16 7.40E-10 5.73E+09 1.70E-15 2.87E-11 7.40E-11 0.39

PCBs (Low Risk PCBs as surrogate) 1.82E-05 291.99 1.12E-12 4.05E-05 2.23E+08 1.01E-08 1.60E-04 2.80E-05 5.7
Pesticides

Dieldrin 1.06E-06 380.91 5.01E-14 5.89E-06 2.63E+08 7.77E-11 1.47E-06 6.10E-07 2.4
PAHs

Benzo(a)anthracene 2.93E-05 228.29 2.31E-12 1.50E-07 5.29E+08 1.83E-10 2.46E-06 1.69E-05 0.15
Benzo(a)pyrene 4.54E-05 252.31 3.24E-12 1.00E-08 3.98E+09 1.29E-10 1.85E-06 1.69E-06 1.1

Benzo(b)fluoranthene 6.44E-05 252.32 4.60E-12 5.00E-07 3.98E+09 9.15E-09 1.31E-04 1.69E-05 7.8
Dibenzo(a,h)anthracene 8.90E-06 278.35 5.76E-13 5.20E-11 2.78E+10 8.32E-13 2.99E-10 1.69E-06 0.0002
Indeno(1,2,3-cd)pyrene 3.26E-05 276.33 2.13E-12 1.00E-10 3.10E+10 6.58E-12 1.00E-07 1.69E-05 0.006

SVOCs
bis-(2-Ethylhexyl)phthalate 1.99E-03 390.56 9.18E-11 1.42E-07 3.58E+09 4.66E-08 8.94E-04 1.20E-03 0.75

VOCs
Benzene 8.00E-05 78.11 1.85E-11 50.168 2,799.9 2.59E-06 1.70E-02 3.60E-04 47

Chloroform 2.14E-04 119.38 3.23E-11 112.736 1,001.0 3.65E-06 3.17E-02 1.20E-04 264
Trichloroethene 2.76E-04 131.40 3.79E-11 37.52 6,699.2 9.51E-06 8.83E-02 4.80E-04 184

Bromodichloromethane 1.34E-04 163.80 1.47E-11 59.2 1,192.6 1.04E-06 1.12E-02 7.60E-05 147

Box Model Parameters
Temperature (K) 285

Wind Speed (U, m/sec) 4.5
Box Height (Hb, m) 2
Box Width (Lb, m) 1000

Other Constants
Molecular Weight of Water (lb/lb-mol) 18.02
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3.0 Tier 2 Screening-Level Air Modeling

For COPCs exceeding the air screening levels identified in the Tier 1 assessment, Tier 2 screening-
level air modeling was conducted. This involved estimation of emission rates and a dispersion factor
based on the USEPA screening-level dispersion model SCREEN3 to estimate potential outdoor air
exposure point concentrations. The Tier 2 assessment was conducted for each of the six three-mile
river segments (reaches) identified in the BHHRA for the LPRSA.

Table D-3 provides surface area and distance information used in the assessment for each reach,
as well as a general description of the primary receptors that may be present in the reach. The
exposed sediment/mudflat surface area was conservatively estimated as it included the portion of
mudflat covered by up to two feet of water at mean low water.

Table D-3
Summary of River Reaches Evaluated in the Tier 2 Assessment
Lower Passaic River Study Area
Baseline Human Health Risk Assessment

Reach River
Miles

Total
River

Area (m2)

Estimated
Exposed

Sediment/
Mudflat

Area (m2)

Distance to
Nearest

Receptor
from the
River's

Edge (m)

River
Width

(m)
Receptor Type

1 0-3 1,715,129 710,520 20 304 Commercial/Industrial

2 3-6 632,245 119,950 25 139 Commercial, Industrial, and Limited
Recreational

3 6-9 551,781 159,404 15 119 Commercial, Industrial, and
Recreational

4 9-12 464,275 139,623 15 103 Commercial, Recreational, and
Residential

5 12-15 346,197 74,989 15 77 Commercial, Recreational, and
Residential

6 15-17.4 322,096 10,225 20 77 Recreational and Residential

SCREEN3 was applied to estimate the upper limit of the annual average concentration that could
be associated with each reach.  Each reach was represented as an elongated area source with a
width as specified in Table D-3.  The receptor was placed at a height of 2 m above the river’s
surface, conservatively representing breathing height (i.e., assuming that a 1.5 m tall receptor is
situated at an elevation of 0.5 m above the river surface). Additionally, it is conservatively assumed
that the receptor is at a location that is continuously downwind from the river’s edge at a distance
specified in Table D-3.  To estimate annual average concentrations of COPCs, the annual average
wind speed of 4.5 m/sec, as used in Tier 1 was applied along with neutral atmospheric stability with
an urban dispersion environment.  This analysis resulted in a conservatively estimated dispersion
factor (µg/m3 per g/sec/m2), which when multiplied by the emission flux from water or mudflats
(g/sec/m2) for each COPC results in a conservative estimate of the COPC‘s annual average
concentration (µg/m3).
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Surface Water

Emissions from the water surface were estimated by applying a standard evaporation equation for
evaporation from lagoons and impoundments provided in USEPA’s Air/Superfund National
Technical Guidance Study Series (USEPA 1993). Physical and chemical parameters for COPCs,
such as liquid and vapor phase diffusivities (at 285 K), Henry’s Constants (at 285 K), and molecular
weights were obtained from EPA’s Water9 modeling program. These parameters were used to
calculate the emissions flux for each COPC using the following equations:

Equation 2.  Emissions Flux = K * C * 0.01

where

ER = emission rate (g/s)

K = overall MTC (cm/s)

C = compound i's liquid phase concentration (mg/L)

SA = surface area of lagoon (m2)

0.01 = conversion factor (g/mg * L/cm3 * cm2/m2)

Equation 3.  Overall MTC (K, cm/s)

1/K =1/kL + (R * T)/(H * kG)

where:

K = Overall MTC (cm/s)

kL = liquid phase MTC of compound i (cm/s)

R = ideal gas constant, equal to 8.2E-05 (atm m3/mol - K)

T = absolute temperature (K)

H = Henry's Law Constant of compound I (atm - m3/mol)

kG = gas phase MTC of compound i (cm/s)

Equation 4.  Liquid Phase MTC (kL, cm/s)

For wind speeds > 3.25 m/s (7 mph), use this equation:

kL =(32/MW)^0.5 * (T/298) * (kL, O2)

where:

32 = MW of O2 (g/mol)

MW = molecular weight of compound i (g/mol)

kL, O2 = liquid-phase MTC of O2

For wind speeds < 3.25 m/s (7 mph), use this equation:

kL =2.78E-04 * (Dw / 8.5E-06)^0.667

where:
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Dw = diffusivity in water of compound i (cm2/s)

8.5E-06 = empirical factor (cm2/s)

Equation 5.  Gas Phase MTC (kG, cm/s)

kG =(0.482) * (U^0.78) * (ScG^-0.67) * (de^-0.11)

where:

0.482 = empirical constant (cm/s * (m/s)^-0.78 * (m)^0.11

U = windspeed (m/s)

ScG = gas side Schmidt number (unitless)

de = effective diameter of surface impoundment (m)

Equation 6.  Schmidt No.

ScG =µG / (ρG * Da)

where:

µG = viscosity of air (g/cm-sec)

ρG = density of air (g/cm3)

Da = diffusivity in air of compound i, (cm2/s)

Table D-4 presents the Tier 2 screening results for surface water. For COPCs with potential
carcinogenic effects via inhalation, the modeled ambient air concentrations (µg/m3) were multiplied
by the Unit Risk Factor (URF, m3/µg) to estimate cancer risk (in a million).  Modeled ambient air
concentrations (µg/m3) were divided by the Reference Concentration (RfC, µg/m3) to estimate the
hazard quotient (HQ). Because screening modeling is inherently conservative, if modeled air
concentrations are below the RSLs, no further evaluation of the air pathway is warranted.  As
shown in Table D-4, none of the COPCs in surface water pose a cancer risk in excess of 1 x 10-6 or
an HQ greater than one. Therefore, no further analysis is warranted for COPCs in surface water.

AECOM

Final

July 2017



APPENDIX D
AIR PATHWAY MODELING

EVALUATION

Page 10

Table D-4
Tier 2 Screening Assessment Results – Surface Water
Lower Passaic River Study Area
Baseline Human Health Risk Assessment

Tier 2 Cancer Risk Estimate of Airborne Emissions from Surface Water Maximum
Among All
ReachesReach --> 1 2 3 4 5 6

PCBs (Low Risk PCBs
as surrogate) 3.26E-08 2.21E-08 2.44E-08 2.27E-08 2.02E-08 1.83E-08 3.26E-08

Dieldrin 1.45E-08 1.04E-08 1.16E-08 1.09E-08 9.92E-09 8.97E-09 1.45E-08

Benzo(a)pyrene 6.99E-09 5.07E-09 5.68E-09 5.37E-09 4.90E-09 4.43E-09 6.99E-09

Benzo(b)fluoranthene 1.42E-10 1.03E-10 1.15E-10 1.09E-10 9.94E-11 8.99E-11 1.42E-10

Benzene 2.61E-08 1.74E-08 1.91E-08 1.78E-08 1.58E-08 1.42E-08 2.61E-08

Chloroform 1.66E-07 1.11E-07 1.22E-07 1.13E-07 1.00E-07 9.08E-08 1.66E-07

Trichloroethene 3.66E-08 2.44E-08 2.69E-08 2.50E-08 2.21E-08 2.00E-08 3.66E-08

Bromodichloromethane 1.01E-07 6.89E-08 7.62E-08 7.13E-08 6.36E-08 5.75E-08 1.01E-07

Tier 2 Noncancer Hazard Estimate of Airborne Emissions from Surface Water Maximum
Among All
ReachesReach --> 1 2 3 4 5 6

PCBs (Low Risk PCBs
as surrogate) ND ND ND ND ND ND ND

Dieldrin ND ND ND ND ND ND ND

Benzo(a)pyrene 5.82E-03 4.22E-03 4.73E-03 4.48E-03 4.09E-03 3.69E-03 5.82E-03

Benzo(b)fluoranthene ND ND ND ND ND ND ND

Benzene 1.11E-04 7.42E-05 8.18E-05 7.61E-05 6.74E-05 6.09E-05 1.11E-04

Chloroform 7.22E-04 4.81E-04 5.30E-04 4.93E-04 4.37E-04 3.95E-04 7.22E-04

Trichloroethene 4.46E-03 2.97E-03 3.28E-03 3.05E-03 2.70E-03 2.44E-03 4.46E-03

Bromodichloromethane 1.36E-04 9.31E-05 1.03E-04 9.63E-05 8.60E-05 7.77E-05 1.36E-04
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Exposed Sediment/Mudflats

The emission estimation methods identified for freshly dredged material were conservatively used
to estimate emissions from exposed sediment/mudflats, where the sediments usually remain
undisturbed and have much higher moisture content than dredged material.  It was also
conservatively assumed that the mudflats were exposed 50% of the time. The following equations
were used to estimate emissions flux (g/s/m2) for the COPCs carried forward from the Tier 1
assessment, i.e., TCDD-TEQ and C9–C18. Emission flux from exposed sediment/mudflats was
estimated using methods discussed in Volatilization from Dredged Material and Soils – A Literature
Review (Thibodeaux et al. 2002) using the equations below:

Equation 7

where:

ne = instantaneous flux of chemical A through the dredged material-air interface at time t,
mg/cm2  sec

CS= average concentration of chemical A in the dredged material, mg/kg

H = Henry’s constant, dimensionless

Kd = contaminant specific equilibrium distribution coefficient, cm3/g

Cai= background concentration of chemical A in air at dredged material-air interface,
mg/cm3

 = 3.14159

t = time since initial exposure, sec

DA3 = effective vapor diffusivity of chemical A in the dredged material pores, cm2/sec

l = air filled porosity, dimensionless

b = bulk soil density, g/cm3

KG = gas side mass transfer coefficient, cm/sec

Equation 8.  Da3 = DA1* 110/3/ 2

where:

l = air filled porosity, dimensionless

 = total soil porosity, dimensionless
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DA1 = Molecular diffusivity of COPC in air (cm2/s)

Equation 9.  KG = KGf + KGn

where:

KGf = Forced convection air-side coefficient (cm/s)

KGn = Natural convection air-side coefficient (cm/s)

Equation 10.  KGf = 0.036 * DA1/F * (F*VZ a)4/5 * ( a/DA1)1/3

where:

F = Average fetch of the dredged material pile (cm, distance in the direction of wind)

VZ = average wind speed (cm/s)

νa = viscosity of air at the average air temperature (cm2/s)

Kd = contaminant specific equilibrium distribution coefficient, cm3/g

Equation 11.  KGn = 0.5*(DA1
2*g/ a)1/3 * { [(Ts - Ta)/Ts]1/3 + 0.724*[(Ps-Pa)/Pt]1/3}

where:

g = the gravitational constant (980.7 cm/s2)

Ts = the average soil surface temperature (K), assumed to be equal to air temp., 285 K

Ta = air temperature (285 K)

Ps = the water vapor pressure at the average soil surface temperature

Pa = the product of the water vapor pressure at the average air temperature, (Ps, Pa) times
the respective fractional relative humidity

Pt = is the total atmospheric pressure, 1.01E+5 Pa.

Similar to surface water emissions estimation, physical and chemical parameters for COPCs, such
as liquid and vapor phase diffusivities (at 285 K), Henry’s Constants (at 285 K), and molecular
weights were obtained from USEPA’s Water9 (USEPA 2004) modeling program. The soil bulk
density of 1.5 g/cm3 was based on USEPA’s Soil Screening Guidance (USEPA 1996). For total soil
porosity, a site-specific value of 0.75 was used.   This value was based on average porosity
measured in surficial sediment samples collected in the River Mile 10.9 mudflat of the LPRSA, as
presented in River Mile 10.9 Removal Action Draft Final Design Report, Lower Passaic River Study
Area (CH2MHILL 2013). The air-filled soil porosity value of 0.17 in the document Investigations of
Controlling Factors for Air Emissions Associated with the Dredging of Indiana Harbor and Canal
(IHC) and CDF Operations (Thibodeaux et al. 2008) was for dredged material. The sediment
mudflats have much higher moisture content than dredged material as they are wetted periodically
due to tides. As a result, dredged material has a considerably higher air-filled porosity than the
mudflats being evaluated as part of this study. The air-filled soil porosity value for the LPRSA
mudflats was assumed to be half of that presented in the Indiana Harbor and Canal study, i.e.,
0.085. Additionally, for conservatism, it was assumed that Cai (background concentration of COPC
in air at dredged material-air interface) is zero to maximize the emissions flux.
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Table D-5 presents values of the various parameters used in determining the emissions flux using
Equations 7 through 11.

Table D-5
Parameters and Values – Exposed Sediment/Mudflats
Lower Passaic River Study Area
Baseline Human Health Risk Assessment

b bulk density (g/cm3) 1.5

DA1 Molecular diffusivity in air (cm2/s) 0.047

1 Air-filled soil porosity (cm3/cm3) 0.085
Total soil porosity (cm3/cm3) 0.75

F Average fetch of the dredged material pile (cm) Varies by Reach*
Vz Average wind speed (cm/s) 450

a

Viscosity of air at the average air temperature
(cm2/s) 0.141

g Gravitational constant (cm/s2) 980.7
Ts Average soil surface temperature (K) 285
Ta Average air temperature (K) 285

Ps

Water vapor pressure at average soil surface
temperature (Pa) 1399.9

Pa Ps * respective fractional relative humidity 0.71
Pt Total atmospheric pressure (Pa) 1.01E+05
* Average fetch varies by river reaches. Values for the 6 reaches are shown in
Table D-3.

Table D-6 presents the Tier 2 screening results for exposed sediment/mudflats. The resulting
modeled ambient air concentrations for TCDD-TEQ (µg/m3) were multiplied by the URF (m3/µg) to
estimate potential excess lifetime cancer.  Because screening modeling is inherently conservative, if
modeled air concentrations are below RSLs derived assuming continuous exposure for 26 years, no
further evaluation of the air pathway is warranted.  For the non-cancer risk, the resulting modeled
ambient air concentrations for C9 – C18 Aliphatic Hydrocarbons (µg/m3) were divided by the RfCi
(µg /m3) to estimate the non-cancer hazard index.

As shown in Table D-6, potential air emissions of TCDD-TEQ in sediment pose a cancer risk of less
than 1 in a million for each of the six river segments.  Also, the potential air emissions of C9 – C18
Aliphatic Hydrocarbons pose a non-cancer risk of 0.6 (less than the hazard quotient of 1).  Based
on the results of the Tier 2 analysis, volatilization of organic COPCs from exposed sediment to
ambient air does not pose a risk above risk benchmarks (1 x 10-6 for potential carcinogens and a
hazard quotient of 1 for potential noncarcinogens), using conservative residential exposure
assumptions.

In summary, based on the Tier 1 and 2 evaluations presented in this appendix, no further evaluation
of the air inhalation pathway is warranted.
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Table D-6
Tier 2 Screening Assessment Results – Exposed Sediment/Mudflats
Lower Passaic River Study Area
Baseline Human Health Risk Assessment

Tier 2 Cancer Risk Estimate of Airborne Emissions from Exposed Sediment
Maximum

Among
All

Reaches
Potential
Cancer

Risk

Reach ---> 1 2 3 4 5 6
TCDD-TEQ

(2,3,7,8-
TCDD as a
surrogate)

1.38E-07 1.83E-08 5.78E-07 1.55E-07 1.91E-08 3.53E-11 6E-07

Tier 2 Non-Cancer Risk Estimate of Airborne Emissions from Exposed Sediment
Maximum

Among
All

ReachesNon-
Cancer

Risk

Reach ---> 1 2 3 4 5 6
TPH

(C9-C18
Aliphatics)

4.98E-01 1.83E-01 5.64E-01 2.62E-01 1.21E-01 1.31E-02 0.6
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ATTACHMENT D-1

Inhalation Toxicity for C9-C18 Aliphatic Hydrocarbons

The individual alkanes present in the C9-C18 hydrocarbon range were evaluated using USEPA’s
Provisional Peer Review Toxicity Value (PPRTV) reference concentration of 0.1 mg/m3 (USEPA
2013).  USEPA’s National Center for Environmental Assessment (NCEA) in Cincinnati published
the document “Provisional Peer Reviewed Toxicity Values (PPRTV) for Midrange Aliphatic
Hydrocarbon Streams” in September 2009 (USEPA 2009). The hydrocarbon mixtures included in
the PPRTV review for midrange hydrocarbon streams included streams within the carbon number
range of C9-C18, including  isoparaffinic hydrocarbon-containing streams (IPH,composed of
isoparaffins or of isoparaffins with n-alkanes and naphthenes), dearomatized white spirit (DAWS,
composed of paraffins and naphthenes), and Stoddard Solvent IIC.

The weight-of-evidence (WOE) classification in the PPRTV document indicates that there is
“suggestive evidence for the carcinogenic potential” of Stoddard Solvent IIC and “inadequate
information to assess the carcinogenic potential” of the remaining mixtures noted above. USEPA
(2009) indicates that it is inappropriate to derive a provisional inhalation unit risk factor (IUR) for
midrange hydrocarbon streams, but that there is some information that may be of limited use to risk
assessors under certain guidelines. Therefore, a “screening value” was developed in Appendix A of
the PPRTV paper (USEPA 2009).

Based on limited information, USEPA (2009) developed a screening IUR of 4.5x10-6 per ug/m3 for
midrange aliphatic organic carbons based on increases in benign or malignant tumors in the
adrenal glands of rats exposed to 550 and 1,100 mg/m3 of Stoddard Solvent IIC.

While the IUR was derived for midrange aliphatic hydrocarbons, in reality it was developed based
on data for Stoddard Solvent IIC, and the PPRTV paper refers to it as the IUR for Stoddard Solvent
IIC (USEPA 2009) in an endnote.  Therefore, the IUR is only relevant for mixtures similar to
Stoddard Solvent IIC.  The application of the IUR to all midrange aliphatic streams is highly
uncertain given the fact that for the majority of mixtures, there is inadequate information to assess
evidence of carcinogenicity.  Furthermore, as stated in USEPA (2009), while the appendix values
get the same level of internal and external review as do PPRTV documents, there is considerably
more uncertainty in the screening toxicity values than in values developed in the main body of a
PPRTV document.  For these reasons, USEPA (2013) considers PPRTV screening toxicity values
as Tier 3 sources (i.e., the last/most uncertain source) of toxicity value sources, and places them
next to last in terms of potential sources of Tier 3 toxicity values.

Based on the above information, the highly uncertain IUR for midrange aliphatic hydrocarbon
streams is not used in the air pathway evaluation for the LPRSA.  Rather, the provisional reference
concentration (RfC) of 0.1 mg/m3 developed in the main body of the PPRTV document for Midrange
Aliphatic Hydrocarbon Streams (USEPA 2009) is used to evaluate potential noncarcinogenic
effects.  This RfC is more stringent than RfCs developed by two state agencies for the C9-C18
aliphatic hydrocarbon range.  The Massachusetts Department of Environmental Protection
developed an RfC of 0.2 mg/m3 (MADEP 2003), and the California EPA developed an RfC of 0.3
mg/m3 (CalEPA 2009).  Last, it is worth noting that due to the many uncertainties associated with
the provisional values developed for midrange aliphatic hydrocarbon streams, the Indiana
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Department of Environmental Management (IDEM) released a memorandum indicating that the
USEPA values for hydrocarbon streams would not be used in their programs (IDEM 2013).
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Approach for Calculation of Estimated Dissolved Water 
Concentrations 

The Chemical Water Column Monitoring (CWCM) program included two high volume sampling 
events that enabled detection of polychlorinated dibenzo-p-dioxins/ polychlorinated dibenzofurans 
(PCDD/PCDF) and polychlorinated biphenyl (PCB) congeners at very low concentrations and 
estimation of dissolved phase concentrations.  The high volume program was designed to measure 
the concentrations of PCDD/PCDFs and PCBs in the separated particulate phase (SR) and 
operationally defined dissolved phase (AECOM 2012).  The samples were collected by first 
separating the solids from the water using a series of filtration: glass wool filter cartridges, vortex 
separator, and 0.7 micron glass fiber flat filters.  The filtrate was then passed through two 
polyurethane foam (PUF) sorbent cartridges in series.  The PCDD/PCDFs and PCBs captured on the 
PUF sorbents constitute the operationally defined dissolved fraction.  

All separated solids (SR matrix) were combined into a single sample per station, extracted, and 
analyzed.  The two PUF sorbents were extracted and analyzed separately.  All results were reported 
by the laboratory in absolute picogram units per sample.  Dividing the total picograms of the 
combined PUF samples by the sum of the combined picograms from the PUF and SR yields a ratio 
that represents the mass fraction of dissolved analytes in the whole water sample. This assumes the 
sampling system completely captures all target analytes present in the water.  Recovery of the 
dynamic field spikes introduced after the filter and before the PUF, as well as static spikes on the 
PUF, confirm the truly dissolved target analytes were efficiently captured and retained on the PUF 
sorbent during sampling. The distribution of target analytes on the first and second PUF sorbents 
indicates not all the operationally defined dissolved mass was in true solution, and some may have 
been sorbed to colloids or natural organic matter in the water, therefore the calculated “dissolved” 
mass fraction is conservative and probably overestimates the truly dissolved mass fraction.  Table E-
1 presents the calculations and resulting ratios for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDDToxicity 
Equivalence (TEQ), PCBs, and PCB-TEQ.  Table E-2 presents the PUF and SR data for each 
sample. 

A more complete description of the sampling system, program objectives, and results is provided in 
the High Volume Chemical Water Column Monitoring Sampling Program Characterization Summary 
([AECOM in-prep]).    
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TABLE E-1
DERIVATION OF ESTIMATED DISSOLVED/WHOLE WATER CONCENTRATION RATIOS
LOWER PASSAIC RIVER STUDY AREA, NEW JERSEY
BASELINE HUMAN HEALTH RISK ASSESSMENT

12I-CE05-T102 12I-CE05-TTR2 12I-CE05-TTR2 DUP 13C-CE05-T042
13C-CE05-T042 

DUP 13C-CE05-T102
ratio PUF/ PUF+SR ratio PUF/ PUF+SR ratio PUF/ PUF+SR ratio PUF/ PUF+SR ratio PUF/ PUF+SR ratio PUF/ PUF+SR mean median min max n

E1668A PCB-77 pg 0.0492 0.02270 0.04139 0.20807 0.12963 0.32806 0.13 0.09 0.02 0.33 6
E1668A PCB-81 pg
E1668A PCB-105 pg 0.0450 0.04187 0.04828 0.18206 0.12108 0.27863 0.12 0.08 0.04 0.28 6
E1668A PCB-114 pg 0.0325 0.04506 0.04842 0.14334 0.11807 0.28469 0.11 0.08 0.03 0.28 6
E1668A PCB-118 pg 0.0488 0.04712 0.05188 0.21137 0.13484 0.29925 0.13 0.09 0.05 0.30 6
E1668A PCB-123 pg 0.0498 0.03966 0.03996 0.19311 0.11174 0.28541 0.12 0.08 0.04 0.29 6
E1668A PCB-126 pg 0.11588 0.12 0.12 0.12 0.12 1
E1668A PCB-156 pg 0.0225 0.01511 0.02047 0.05674 0.05590 0.15566 0.05 0.04 0.02 0.16 6
E1668A PCB-167 pg 0.0229 0.02076 0.02052 0.05600 0.04505 0.15353 0.05 0.03 0.02 0.15 6
E1668A PCB-169 pg
E1668A PCB-189 pg 0.0136 0.01208 0.00630 0.04745 0.02 0.01 0.01 0.05 4
E1668A Total PCB pg/l 0.1361 0.13973 0.15094 0.44292 0.39558 0.51963 0.30 0.27 0.14 0.52 6
E1668A PCB-TEQ pg/l 0.0066 0.00346 0.04462 0.02371 0.01235 0.10382 0.03 0.02 0.003 0.10 6
SW1613B 2,3,7,8-TCDD pg 0.0243 0.01924 0.00840 0.03422 0.06152 0.15562 0.05 0.03 0.01 0.16 6
SW1613B 2,3,7,8-TCDF pg 0.0257 0.03892 0.02435 0.14973 0.06799 0.23549 0.09 0.05 0.02 0.24 6
SW1613B 1,2,3,7,8-PeCDD pg
SW1613B 1,2,3,7,8-PeCDF pg 0.02944 0.05184 0.04 0.04 0.03 0.05 2
SW1613B 2,3,4,7,8-PeCDF pg 0.0130 0.01646 0.05466 0.02562 0.09588 0.04 0.03 0.01 0.10 5
SW1613B 1,2,3,4,7,8-HxCDD pg
SW1613B 1,2,3,4,7,8-HxCDF pg 0.0023 0.00386 0.00526 0.00754 0.00987 0.02199 0.01 0.01 0.002 0.02 6
SW1613B 1,2,3,6,7,8-HxCDD pg 0.00716 0.01702 0.01 0.01 0.01 0.02 2
SW1613B 1,2,3,6,7,8-HxCDF pg 0.01163 0.00723 0.01926 0.01 0.01 0.01 0.02 3
SW1613B 1,2,3,7,8,9-HxCDD pg 0.0560 0.02895 0.03336 0.04 0.03 0.03 0.06 3
SW1613B 1,2,3,7,8,9-HxCDF pg
SW1613B 2,3,4,6,7,8-HxCDF pg 0.01721 0.01386 0.01384 0.04732 0.02 0.02 0.01 0.05 4
SW1613B 1,2,3,4,6,7,8-HpCDD pg 0.0051 0.00635 0.00864 0.00568 0.02124 0.01 0.01 0.01 0.02 5
SW1613B 1,2,3,4,6,7,8-HpCDF pg 0.00516 0.00398 0.00779 0.01 0.01 0.00 0.01 3
SW1613B 1,2,3,4,7,8,9-HpCDF pg
SW1613B OCDD pg 0.0023 0.00583 0.00352 0.02042 0.01 0.00 0.00 0.02 4
SW1613B OCDF pg 0.00315 0.003 0.003 0.003 0.003 1
SW1613B TCDD-TEQ pg/l 0.0213 0.01744 0.00820 0.03348 0.05341 0.14342 0.05 0.03 0.01 0.14 6
Notes:
CWCM - Chemical Water Column Monitoring.
PCB - Polychlorinated Biphenyls.
PCDD - Polychlorinated dibenzo-p-dioxins.
PCDF - Polychlorinated dibenzofurans.
PUF - Polyurethane Foam. 
SR - Separated particulate phase.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.

(a) - The calculated “dissolved” mass fraction is conservative and probably overestimates the truly dissolved mass fraction.  See Appendix E text for additional details.

Analytical 
Method Chemical Name Units

Summary of Ratios (a)
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TABLE E-2
PUF AND SR DATA FROM CWCM HIGH VOLUME SAMPLING
LOWER PASSAIC RIVER STUDY AREA, NEW JERSEY
BASELINE HUMAN HEALTH RISK ASSESSMENT

Analytical 12I-CE05-T102-BM01 12I-CE05-T102-BM02 12I-CE05-T102-BP01 12I-CE05-T102 12I-CE05-T175-AM01 12I-CE05-T175-AM02 12I-CE05-T175-AP01 12I-CE05-T175
Method Chemical  Units PUF PUF SR ratio PUF/ PUF+SR PUF PUF SR ratio PUF/ PUF+SR
E1668A PCB-77 pg 343 124 9020 0.0492 63 164 1060 0.17638
E1668A PCB-81 pg < 8.2 < 9.41 227 < 11 < 7.59 < 19.9
E1668A PCB-105 pg 914 402 27900 0.0450 188 412 5410 0.09983
E1668A PCB-114 pg 54 < 13.7 1610 0.0325 < 13.5 < 12.8 < 19
E1668A PCB-118 pg 2200 948 61300 0.0488 447 955 11700 0.10701
E1668A PCB-123 pg 42.3 21.1 1210 0.0498 < 14.5 < 12.9 220
E1668A PCB-126 pg < 7.79 < 8.77 249 < 11.3 < 8.38 53.7
E1668A PCB-156 pg 131 75.1 8960 0.0225 < 32.2 < 62.5 2510
E1668A PCB-167 pg 42.4 23.7 2820 0.0229 < 12.5 21.9 806 0.02645
E1668A PCB-169 pg < 8.87 < 9.4 < 83.2 < 19 < 11.3 < 45.6
E1668A PCB-189 pg 8.21 < 6.13 597 0.0136 < 9.5 < 7.7 237
E1668A Total PCB pg 227000 78600 1940000 0.1361 45200 123000 386000 0.30350
E1668A PCB-TEQ pg/l 0.00136 0.000565 0.29 0.0066 0.0000845 0.000194 0.0203 0.01353
SW1613B 2,3,7,8-TCDD pg 8.69 3.76 499 0.0243 < 0.611 < 0.81 2.12
SW1613B 2,3,7,8-TCDF pg 1.31 < 0.454 49.7 0.0257 < 0.473 1.09 9.65 0.10149
SW1613B 1,2,3,7,8-PeCDD pg < 0.634 < 0.584 9.76 < 0.525 0.915 4.93 0.15654
SW1613B 1,2,3,7,8-PeCDF pg < 0.425 < 0.47 20.9 < 0.444 1.39 4.22 0.24777
SW1613B 2,3,4,7,8-PeCDF pg 0.818 < 0.415 62.3 0.0130 < 0.411 1.38 14.3 0.08801
SW1613B 1,2,3,4,7,8-HxCDD pg < 0.639 < 0.49 14 < 0.518 1.38 9.84 0.12299
SW1613B 1,2,3,4,7,8-HxCDF pg 0.494 < 0.326 212 0.0023 < 0.327 1.54 15.8 0.08881
SW1613B 1,2,3,6,7,8-HxCDD pg < 0.619 < 0.483 47.5 0.918 1.51 24.3 0.09084
SW1613B 1,2,3,6,7,8-HxCDF pg < 0.339 < 0.316 59.3 < 0.298 1.63 13.8 0.10564
SW1613B 1,2,3,7,8,9-HxCDD pg 0.839 0.948 30.1 0.0560 < 0.61 1.74 20.3 0.07895
SW1613B 1,2,3,7,8,9-HxCDF pg < 0.477 < 0.417 < 1.85 < 0.411 < 0.614 < 1.17
SW1613B 2,3,4,6,7,8-HxCDF pg < 0.353 < 0.319 40.9 < 0.319 1.21 18.7 0.06077
SW1613B 1,2,3,4,6,7,8-HpCDD pg 6.68 < 1.86 1300 0.0051 < 5.65 < 5.61 738
SW1613B 1,2,3,4,6,7,8-HpCDF pg < 1.68 < 1.09 926 < 1.25 < 2.42 249
SW1613B 1,2,3,4,7,8,9-HpCDF pg < 0.534 < 0.499 49.4 < 0.62 1.55 13.4 0.10368
SW1613B OCDD pg 36.2 < 12.6 15700 0.0023 33.5 31.5 8810 0.00732
SW1613B OCDF pg < 4.4 < 2.01 6020 < 2.13 < 4.9 445
SW1613B TCDD-TEQ pg/l 0.0928 0.0385 6.03 0.0213 0.00034 0.00802 0.118 0.06616
Notes:
CWCM - Chemical Water Column Monitoring.
PCB - Polychlorinated Biphenyls.
PCDD - Polychlorinated dibenzo-p-dioxins.
PCDF - Polychlorinated dibenzofurans.
PUF - Polyurethane Foam. 
SR - Separated particulate phase.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
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ProUCL Version 5.0.0
Sitewide Accessible Surface Sediment

Approximate Chi Square Value (224.56, α)    190.9 Adjusted Chi Square Value (224.56, β)    190.6

   95% Gamma Approximate KM-UCL (use when n>=50)       1.239    95% Gamma Adjusted KM-UCL (use when n<50)       1.241

Theta hat (MLE)       0.72 Theta star (bias corrected MLE)       0.731

nu hat (MLE)    523.1 nu star (bias corrected)    515.5

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.627 nu hat (KM)    224.6

MLE Mean (bias corrected)       1.07 MLE Sd (bias corrected)       0.885

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       5.237 Anderson-Darling GOF Test

5% A-D Critical Value       0.771 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0712 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.486 k star (bias corrected MLE)       1.464

      1.223

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.053 Standard Error of Mean      0.0997

      1.352 95% KM Chebyshev UCL       1.488

SD       1.33 95% KM (BCA) UCL       1.233

   95% KM (t) UCL       1.218    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       1.676 99% KM Chebyshev UCL       2.045

   95% KM (z) UCL       1.217    95% KM Bootstrap t UCL       1.286

90% KM Chebyshev UCL

Variance Detects       1.791 Percent Non-Detects       1.676%

Mean Detects       1.07 SD Detects       1.338

Median Detects       0.754 CV Detects       1.25

Skewness Detects       5.08 Kurtosis Detects      32.15

Mean of Logged Detects -0.305 SD of Logged Detects       0.868

Number of Missing Observations    136

Number of Detects    176 Number of Non-Detects       3

Number of Distinct Detects    140 Number of Distinct Non-Detects       3

Minimum Detect      0.03 Minimum Non-Detect      0.034

Maximum Detect      11.8 Maximum Non-Detect       0.12

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   11/11/2015 10:38:56 AM

From File   ProUCL_Input_for_EPCs_a.xls

Full Precision   OFF

Confidence Coefficient   95%

General Statistics

Total Number of Observations    179 Number of Distinct Observations    143

Number of Bootstrap Operations   2000

ProUCL Version 5.0.00

HH-SE-Metals|Antimony

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.529 Normal GOF Test on Detected Observations Only

5% Lilliefors Critical Value      0.0668 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.248
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Sitewide Accessible Surface Sediment

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       1.334 SD in Log Scale       0.957

   95% t UCL (Assumes normality)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (BCA) UCL       1.233

   95% t UCL (assumes normality of ROS data)       1.219    95% Percentile Bootstrap UCL       1.236

    -0.358

   95% BCA Bootstrap UCL       1.278    95% Bootstrap t UCL       1.296

   95% H-UCL (Log ROS)       1.226

      1.218    95% H-Stat UCL       1.287

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.053 Mean in Log Scale

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.125 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0668 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.054 Mean in Log Scale     -0.337

SD in Original Scale       1.333 SD in Log Scale       0.896

   413.4 Adjusted Chi Square Value (462.29, β)    413.1

nu hat (MLE)    468.8 nu star (bias corrected)    462.3

MLE Mean (bias corrected)       1.053 MLE Sd (bias corrected)

   95% Gamma Approximate UCL (use when n>=50)       1.177    95% Gamma Adjusted UCL (use when n<50)       1.178

Adjusted Level of Significance (β)      0.0487

Approximate Chi Square Value (462.29, α)

Maximum      11.8 Median       0.75

SD       1.334 CV       1.267

      0.926

k hat (MLE)       1.31 k star (bias corrected MLE)       1.291

Theta hat (MLE)       0.804 Theta star (bias corrected MLE)       0.815

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       1.053

HH-SE-Metals|Antimony (continued)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs
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ProUCL Version 5.0.0
Sitewide Accessible Surface Sediment

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.147 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0668 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

   851 Adjusted Chi Square Value (920.38, β)    850.4

nu hat (MLE)    934.7 nu star (bias corrected)    920.4

MLE Mean (bias corrected)       0.153 MLE Sd (bias corrected)

   95% Gamma Approximate UCL (use when n>=50)       0.165    95% Gamma Adjusted UCL (use when n<50)       0.165

Adjusted Level of Significance (β)      0.0487

Approximate Chi Square Value (920.38, α)

Maximum       0.52 Median       0.15

SD      0.091 CV       0.596

     0.0952

k hat (MLE)       2.611 k star (bias corrected MLE)       2.571

Theta hat (MLE)      0.0584 Theta star (bias corrected MLE)      0.0594

Approximate Chi Square Value (N/A, α)    929.2 Adjusted Chi Square Value (N/A, β)    928.7

   95% Gamma Approximate KM-UCL (use when n>=50)       0.164    95% Gamma Adjusted KM-UCL (use when n<50)       0.164

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.0161 Mean       0.153

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      0.0539 Theta star (bias corrected MLE)      0.0547

nu hat (MLE)   1012 nu star (bias corrected)    996.2

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       2.798 nu hat (KM)   1002

MLE Mean (bias corrected)       0.155 MLE Sd (bias corrected)      0.0921

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.971 Anderson-Darling GOF Test

5% A-D Critical Value       0.761 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.107 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0704 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       2.875 k star (bias corrected MLE)       2.83

      0.173 95% KM Chebyshev UCL       0.182

SD      0.0911 95% KM (BCA) UCL       0.165

   95% KM (t) UCL       0.164    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.195 99% KM Chebyshev UCL       0.22

   95% KM (z) UCL       0.164    95% KM Bootstrap t UCL       0.164

90% KM Chebyshev UCL

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.91 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value 4.441E-16 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.108 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0668 Detected Data Not Normal at 5% Significance Level

      0.164

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.152 Standard Error of Mean     0.00683

     0.024

      1.147 Kurtosis Detects       2.101

Variance Detects     0.0081 Percent Non-Detects       1.676%

Mean Detects       0.155 SD Detects

Mean of Logged Detects     -2.049 SD of Logged Detects       0.648

Median Detects       0.15 CV Detects       0.581

Skewness Detects

HH-SE-Metals|Thallium

General Statistics

Total Number of Observations    179 Number of Distinct Observations    118

Number of Missing Observations    136

Number of Detects    176 Number of Non-Detects       3

Number of Distinct Detects    115 Number of Distinct Non-Detects       3

     0.09

Minimum Detect      0.025 Minimum Non-Detect     0.003

Maximum Detect       0.52 Maximum Non-Detect
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      0.0912 SD in Log Scale       0.766

   95% t UCL (Assumes normality)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (BCA) UCL       0.165

   95% t UCL (assumes normality of ROS data)       0.164    95% Percentile Bootstrap UCL       0.164

    -2.1

   95% BCA Bootstrap UCL       0.165    95% Bootstrap t UCL       0.164

   95% H-UCL (Log ROS)       0.174

      0.164    95% H-Stat UCL       0.184

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.152 Mean in Log Scale

HH-SE-Metals|Thallium (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.153 Mean in Log Scale     -2.076

SD in Original Scale      0.0908 SD in Log Scale       0.676
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   95% Gamma Approximate UCL (use when n>=50)       2.91    95% Gamma Adjusted UCL (use when n<50)       2.913

Adjusted Level of Significance (β)      0.0487

Approximate Chi Square Value (480.12, α)

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.189 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0662 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

SD       2.181 CV       0.836

      2.259

k hat (MLE)       1.352 k star (bias corrected MLE)       1.334

Theta hat (MLE)       1.929 Theta star (bias corrected MLE)       1.956

   430.3 Adjusted Chi Square Value (480.12, β)    429.9

nu hat (MLE)    486.9 nu star (bias corrected)    480.1

MLE Mean (bias corrected)       2.608 MLE Sd (bias corrected)

   95% Gamma Approximate KM-UCL (use when n>=50)       2.898    95% Gamma Adjusted KM-UCL (use when n<50)       2.9

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0011 Mean       2.608

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      15.6 Median       2.27

nu hat (MLE)    496.3 nu star (bias corrected)    489.3

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.437 nu hat (KM)    517.5

MLE Mean (bias corrected)       2.622 MLE Sd (bias corrected)       2.243

Approximate Chi Square Value (517.49, α)    465.7 Adjusted Chi Square Value (517.49, β)    465.3

K-S Test Statistic       0.127 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0705 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.386 k star (bias corrected MLE)       1.367

Theta hat (MLE)       1.892 Theta star (bias corrected MLE)       1.919

97.5% KM Chebyshev UCL       3.623 99% KM Chebyshev UCL       4.225

   95% KM (z) UCL       2.875    95% KM Bootstrap t UCL       2.922

90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       3.428 Anderson-Darling GOF Test

5% A-D Critical Value       0.774 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.145

      2.885

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       2.608 Standard Error of Mean       0.163

      3.096 95% KM Chebyshev UCL       3.316

SD       2.175    95% KM (BCA) UCL       2.878

   95% KM (t) UCL       2.877    95% KM (Percentile Bootstrap) UCL

Skewness Detects       2.647 Kurtosis Detects      10.87

Mean of Logged Detects       0.562 SD of Logged Detects       1.18

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.791 Normal GOF Test on Detected Observations Only

5% Lilliefors Critical Value      0.0662 Detected Data Not Normal at 5% Significance Level

Minimum Detect     0.0011 Minimum Non-Detect 8.9000E-4

Maximum Detect      15.6 Maximum Non-Detect 8.9000E-4

Variance Detects       4.746 Percent Non-Detects       0.556%

Mean Detects       2.622 SD Detects       2.178

Median Detects       2.3 CV Detects       0.831

HH-SE-PAHs|Benzo(a)anthracene

General Statistics

Total Number of Observations    180 Number of Distinct Observations    127

Number of Missing Observations    135

Number of Detects    179 Number of Non-Detects       1

Number of Distinct Detects    126 Number of Distinct Non-Detects       1
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL       3.316

      2.877    95% H-Stat UCL       5.175

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       2.608 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       2.181 SD in Log Scale       1.328

   95% t UCL (Assumes normality)

HH-SE-PAHs|Benzo(a)anthracene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       2.608 Mean in Log Scale       0.545

SD in Original Scale       2.181 SD in Log Scale       1.197

   95% t UCL (assumes normality of ROS data)       2.877    95% Percentile Bootstrap UCL       2.877

      0.516

   95% BCA Bootstrap UCL       2.901    95% Bootstrap t UCL       2.91

   95% H-UCL (Log ROS)       4.359
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Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.177 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0662 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

   466 Adjusted Chi Square Value (517.78, β)    465.6

nu hat (MLE)    525.2 nu star (bias corrected)    517.8

MLE Mean (bias corrected)       3.092 MLE Sd (bias corrected)

   95% Gamma Approximate UCL (use when n>=50)       3.435    95% Gamma Adjusted UCL (use when n<50)       3.438

Adjusted Level of Significance (β)      0.0487

Approximate Chi Square Value (517.78, α)

Maximum      13.4 Median       2.82

SD       2.305 CV       0.745

      2.578

k hat (MLE)       1.459 k star (bias corrected MLE)       1.438

Theta hat (MLE)       2.119 Theta star (bias corrected MLE)       2.15

Approximate Chi Square Value (649.52, α)    591.4 Adjusted Chi Square Value (649.52, β)    591

   95% Gamma Approximate KM-UCL (use when n>=50)       3.394    95% Gamma Adjusted KM-UCL (use when n<50)       3.396

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00162 Mean       3.092

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       2.099 Theta star (bias corrected MLE)       2.13

nu hat (MLE)    529.9 nu star (bias corrected)    522.4

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.804 nu hat (KM)    649.5

MLE Mean (bias corrected)       3.107 MLE Sd (bias corrected)       2.572

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       3.115 Anderson-Darling GOF Test

5% A-D Critical Value       0.772 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.129 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0704 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.48 k star (bias corrected MLE)       1.459

      3.606 95% KM Chebyshev UCL       3.84

SD       2.301    95% KM (BCA) UCL       3.392

   95% KM (t) UCL       3.374    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       4.164 99% KM Chebyshev UCL       4.801

   95% KM (z) UCL       3.373    95% KM Bootstrap t UCL       3.411

90% KM Chebyshev UCL

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.861 Normal GOF Test on Detected Observations Only

5% Lilliefors Critical Value      0.0662 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.115

      3.388

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       3.09 Standard Error of Mean       0.172

Variance Detects       5.298 Percent Non-Detects       0.556%

Mean Detects       3.107 SD Detects       2.302

Median Detects       2.83 CV Detects       0.741

Skewness Detects       1.732 Kurtosis Detects       4.539

Mean of Logged Detects       0.759 SD of Logged Detects       1.145

Number of Missing Observations    135

Number of Detects    179 Number of Non-Detects       1

Number of Distinct Detects    132 Number of Distinct Non-Detects       1

Minimum Detect     0.00162 Minimum Non-Detect 6.0000E-4

Maximum Detect      13.4 Maximum Non-Detect 6.0000E-4

HH-SE-PAHs|Benzo(a)pyrene

General Statistics

Total Number of Observations    180 Number of Distinct Observations    133
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       2.307 SD in Log Scale       1.319

   95% t UCL (Assumes normality)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL       3.84

   95% t UCL (assumes normality of ROS data)       3.375    95% Percentile Bootstrap UCL       3.369

      0.71

   95% BCA Bootstrap UCL       3.396    95% Bootstrap t UCL       3.396

   95% H-UCL (Log ROS)       5.049

      3.374    95% H-Stat UCL       6.193

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       3.09 Mean in Log Scale

HH-SE-PAHs|Benzo(a)pyrene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       3.091 Mean in Log Scale       0.743

SD in Original Scale       2.306 SD in Log Scale       1.162
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Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       4.05    95% Gamma Adjusted UCL (use when n<50)       4.054

Adjusted Level of Significance (β)      0.0487

Approximate Chi Square Value (502.97, α)

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.201 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0662 Detected Data Not Lognormal at 5% Significance Level

SD       2.705 CV       0.743

      3.079

k hat (MLE)       1.417 k star (bias corrected MLE)       1.397

Theta hat (MLE)       2.568 Theta star (bias corrected MLE)       2.605

   452 Adjusted Chi Square Value (502.97, β)    451.6

nu hat (MLE)    510.1 nu star (bias corrected)    503

MLE Mean (bias corrected)       3.64 MLE Sd (bias corrected)

   95% Gamma Approximate KM-UCL (use when n>=50)       3.994    95% Gamma Adjusted KM-UCL (use when n<50)       3.997

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00235 Mean       3.64

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      16.8 Median       3.51

nu hat (MLE)    513 nu star (bias corrected)    505.8

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.814 nu hat (KM)    652.9

MLE Mean (bias corrected)       3.658 MLE Sd (bias corrected)       3.077

Approximate Chi Square Value (652.93, α)    594.6 Adjusted Chi Square Value (652.93, β)    594.2

K-S Test Statistic       0.143 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0705 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.433 k star (bias corrected MLE)       1.413

Theta hat (MLE)       2.552 Theta star (bias corrected MLE)       2.589

97.5% KM Chebyshev UCL       4.898 99% KM Chebyshev UCL       5.646

   95% KM (z) UCL       3.969    95% KM Bootstrap t UCL       4.017

90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       4.634 Anderson-Darling GOF Test

5% A-D Critical Value       0.773 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.127

      3.963

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       3.637 Standard Error of Mean       0.202

      4.243 95% KM Chebyshev UCL       4.517

SD       2.701    95% KM (BCA) UCL       3.987

   95% KM (t) UCL       3.971    95% KM (Percentile Bootstrap) UCL

Skewness Detects       1.82 Kurtosis Detects       5.655

Mean of Logged Detects       0.909 SD of Logged Detects       1.169

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.856 Normal GOF Test on Detected Observations Only

5% Lilliefors Critical Value      0.0662 Detected Data Not Normal at 5% Significance Level

Minimum Detect     0.00235 Minimum Non-Detect     0.0012

Maximum Detect      16.8 Maximum Non-Detect     0.0012

Variance Detects       7.302 Percent Non-Detects       0.556%

Mean Detects       3.658 SD Detects       2.702

Median Detects       3.52 CV Detects       0.739

HH-SE-PAHs|Benzo(b)fluoranthene

General Statistics

Total Number of Observations    180 Number of Distinct Observations    130

Number of Missing Observations    135

Number of Detects    179 Number of Non-Detects       1

Number of Distinct Detects    129 Number of Distinct Non-Detects       1
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL       4.517

      3.971    95% H-Stat UCL       7.235

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       3.637 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       2.708 SD in Log Scale       1.321

   95% t UCL (Assumes normality)

HH-SE-PAHs|Benzo(b)fluoranthene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       3.638 Mean in Log Scale       0.892

SD in Original Scale       2.707 SD in Log Scale       1.187

   95% t UCL (assumes normality of ROS data)       3.972    95% Percentile Bootstrap UCL       3.979

      0.863

   95% BCA Bootstrap UCL       3.969    95% Bootstrap t UCL       4.007

   95% H-UCL (Log ROS)       6.076
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Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.204 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0662 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

   527.1 Adjusted Chi Square Value (582.05, β)    526.7

nu hat (MLE)    590.6 nu star (bias corrected)    582

MLE Mean (bias corrected)       1.711 MLE Sd (bias corrected)

   95% Gamma Approximate UCL (use when n>=50)       1.89    95% Gamma Adjusted UCL (use when n<50)       1.891

Adjusted Level of Significance (β)      0.0487

Approximate Chi Square Value (582.05, α)

Maximum       8.95 Median       1.595

SD       1.202 CV       0.703

      1.346

k hat (MLE)       1.64 k star (bias corrected MLE)       1.617

Theta hat (MLE)       1.043 Theta star (bias corrected MLE)       1.058

Approximate Chi Square Value (730.74, α)    669 Adjusted Chi Square Value (730.74, β)    668.5

   95% Gamma Approximate KM-UCL (use when n>=50)       1.868    95% Gamma Adjusted KM-UCL (use when n<50)       1.869

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0012 Mean       1.711

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       1.033 Theta star (bias corrected MLE)       1.048

nu hat (MLE)    596.2 nu star (bias corrected)    587.5

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       2.03 nu hat (KM)    730.7

MLE Mean (bias corrected)       1.72 MLE Sd (bias corrected)       1.342

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       5.016 Anderson-Darling GOF Test

5% A-D Critical Value       0.769 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0702 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.665 k star (bias corrected MLE)       1.641

      1.979 95% KM Chebyshev UCL       2.101

SD       1.2    95% KM (BCA) UCL       1.874

   95% KM (t) UCL       1.859    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       2.271 99% KM Chebyshev UCL       2.603

   95% KM (z) UCL       1.858    95% KM Bootstrap t UCL       1.88

90% KM Chebyshev UCL

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.861 Normal GOF Test on Detected Observations Only

5% Lilliefors Critical Value      0.0662 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.156

      1.865

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.71 Standard Error of Mean      0.0897

Variance Detects       1.441 Percent Non-Detects       0.556%

Mean Detects       1.72 SD Detects       1.2

Median Detects       1.6 CV Detects       0.698

Skewness Detects       2.066 Kurtosis Detects       8.187

Mean of Logged Detects       0.213 SD of Logged Detects       1.082

Number of Missing Observations    135

Number of Detects    179 Number of Non-Detects       1

Number of Distinct Detects    113 Number of Distinct Non-Detects       1

Minimum Detect     0.0012 Minimum Non-Detect 3.2000E-5

Maximum Detect       8.95 Maximum Non-Detect 3.2000E-5

HH-SE-PAHs|Benzo(k)fluoranthene

General Statistics

Total Number of Observations    180 Number of Distinct Observations    114
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       1.204 SD in Log Scale       1.367

   95% t UCL (Assumes normality)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL       2.101

   95% t UCL (assumes normality of ROS data)       1.859    95% Percentile Bootstrap UCL       1.855

      0.15

   95% BCA Bootstrap UCL       1.867    95% Bootstrap t UCL       1.869

   95% H-UCL (Log ROS)       2.679

      1.859    95% H-Stat UCL       3.825

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.71 Mean in Log Scale

HH-SE-PAHs|Benzo(k)fluoranthene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.711 Mean in Log Scale       0.198

SD in Original Scale       1.203 SD in Log Scale       1.098
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Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       2.7    95% Gamma Adjusted UCL (use when n<50)       2.703

Adjusted Level of Significance (β)      0.0487

Approximate Chi Square Value (284.83, α)

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic      0.0966 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0664 Detected Data Not Lognormal at 5% Significance Level

SD       3.478 CV       1.487

      2.629

k hat (MLE)       0.801 k star (bias corrected MLE)       0.791

Theta hat (MLE)       2.92 Theta star (bias corrected MLE)       2.956

   246.7 Adjusted Chi Square Value (284.83, β)    246.5

nu hat (MLE)    288.3 nu star (bias corrected)    284.8

MLE Mean (bias corrected)       2.339 MLE Sd (bias corrected)

   95% Gamma Approximate KM-UCL (use when n>=50)       2.834    95% Gamma Adjusted KM-UCL (use when n<50)       2.838

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00858 Mean       2.339

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum      19 Median       1.3

nu hat (MLE)    300.1 nu star (bias corrected)    296.4

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.455 nu hat (KM)    163.6

MLE Mean (bias corrected)       2.365 MLE Sd (bias corrected)       2.592

Approximate Chi Square Value (163.63, α)    135.1 Adjusted Chi Square Value (163.63, β)    134.8

K-S Test Statistic       0.138 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0718 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.843 k star (bias corrected MLE)       0.833

Theta hat (MLE)       2.805 Theta star (bias corrected MLE)       2.84

97.5% KM Chebyshev UCL       3.958 99% KM Chebyshev UCL       4.918

   95% KM (z) UCL       2.765    95% KM Bootstrap t UCL       2.858

90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       5.064 Anderson-Darling GOF Test

5% A-D Critical Value       0.791 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.287

      2.765

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       2.339 Standard Error of Mean       0.259

      3.117 95% KM Chebyshev UCL       3.469

SD       3.469    95% KM (BCA) UCL       2.801

   95% KM (t) UCL       2.767    95% KM (Percentile Bootstrap) UCL

Skewness Detects       2.955 Kurtosis Detects       8.516

Mean of Logged Detects       0.162 SD of Logged Detects       1.255

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.578 Normal GOF Test on Detected Observations Only

5% Lilliefors Critical Value      0.0664 Detected Data Not Normal at 5% Significance Level

Minimum Detect     0.00858 Minimum Non-Detect 9.7700E-4

Maximum Detect      19 Maximum Non-Detect     0.0013

Variance Detects      12.17 Percent Non-Detects       1.111%

Mean Detects       2.365 SD Detects       3.489

Median Detects       1.3 CV Detects       1.475

HH-SE-PAHs|C2-Benzanthracene/chrysenes

General Statistics

Total Number of Observations    180 Number of Distinct Observations    135

Number of Missing Observations    135

Number of Detects    178 Number of Non-Detects       2

Number of Distinct Detects    133 Number of Distinct Non-Detects       2
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL       3.469

      2.767    95% H-Stat UCL       4.348

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       2.339 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       3.479 SD in Log Scale       1.484

   95% t UCL (Assumes normality)

HH-SE-PAHs|C2-Benzanthracene/chrysenes (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       2.339 Mean in Log Scale       0.125

SD in Original Scale       3.478 SD in Log Scale       1.294

   95% t UCL (assumes normality of ROS data)       2.768    95% Percentile Bootstrap UCL       2.775

     0.0767

   95% BCA Bootstrap UCL       2.886    95% Bootstrap t UCL       2.858

   95% H-UCL (Log ROS)       3.317
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Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.139 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0674 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

   508.9 Adjusted Chi Square Value (562.93, β)    508.5

nu hat (MLE)    571.1 nu star (bias corrected)    562.9

MLE Mean (bias corrected)       0.363 MLE Sd (bias corrected)

   95% Gamma Approximate UCL (use when n>=50)       0.401    95% Gamma Adjusted UCL (use when n<50)       0.402

Adjusted Level of Significance (β)      0.0487

Approximate Chi Square Value (562.93, α)

Maximum       2.2 Median       0.322

SD       0.282 CV       0.776

      0.29

k hat (MLE)       1.586 k star (bias corrected MLE)       1.564

Theta hat (MLE)       0.229 Theta star (bias corrected MLE)       0.232

Approximate Chi Square Value (595.56, α)    539.9 Adjusted Chi Square Value (595.56, β)    539.5

   95% Gamma Approximate KM-UCL (use when n>=50)       0.4    95% Gamma Adjusted KM-UCL (use when n<50)       0.4

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00348 Mean       0.363

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.201 Theta star (bias corrected MLE)       0.204

nu hat (MLE)    648.2 nu star (bias corrected)    638.3

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.654 nu hat (KM)    595.6

MLE Mean (bias corrected)       0.376 MLE Sd (bias corrected)       0.277

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.485 Anderson-Darling GOF Test

5% A-D Critical Value       0.767 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.0852 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0716 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.873 k star (bias corrected MLE)       1.845

      0.425 95% KM Chebyshev UCL       0.454

SD       0.282 95% KM (BCA) UCL       0.397

   95% KM (t) UCL       0.397    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       0.494 99% KM Chebyshev UCL       0.572

   95% KM (z) UCL       0.397    95% KM Bootstrap t UCL       0.404

90% KM Chebyshev UCL

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.817 Normal GOF Test on Detected Observations Only

5% Lilliefors Critical Value      0.0674 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.095

      0.399

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.362 Standard Error of Mean      0.0211

Variance Detects      0.0779 Percent Non-Detects       3.889%

Mean Detects       0.376 SD Detects       0.279

Median Detects       0.33 CV Detects       0.741

Skewness Detects       2.763 Kurtosis Detects      14.34

Mean of Logged Detects     -1.267 SD of Logged Detects       0.9

Number of Missing Observations    135

Number of Detects    173 Number of Non-Detects       7

Number of Distinct Detects    127 Number of Distinct Non-Detects       7

Minimum Detect     0.00348 Minimum Non-Detect 4.4000E-5

Maximum Detect       2.2 Maximum Non-Detect       0.14

HH-SE-PAHs|Dibenzo(a,h)anthracene

General Statistics

Total Number of Observations    180 Number of Distinct Observations    132
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       0.282 SD in Log Scale       1.3

   95% t UCL (Assumes normality)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (BCA) UCL       0.397

   95% t UCL (assumes normality of ROS data)       0.398    95% Percentile Bootstrap UCL       0.398

    -1.429

   95% BCA Bootstrap UCL       0.402    95% Bootstrap t UCL       0.404

   95% H-UCL (Log ROS)       0.48

      0.397    95% H-Stat UCL       0.707

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.362 Mean in Log Scale

HH-SE-PAHs|Dibenzo(a,h)anthracene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.364 Mean in Log Scale     -1.338

SD in Original Scale       0.281 SD in Log Scale       0.952
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Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       2.048    95% Gamma Adjusted UCL (use when n<50)       2.05

Adjusted Level of Significance (β)      0.0487

Approximate Chi Square Value (567.27, α)

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.193 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0662 Detected Data Not Lognormal at 5% Significance Level

SD       1.24 CV       0.67

      1.475

k hat (MLE)       1.599 k star (bias corrected MLE)       1.576

Theta hat (MLE)       1.159 Theta star (bias corrected MLE)       1.175

   513 Adjusted Chi Square Value (567.27, β)    512.6

nu hat (MLE)    575.5 nu star (bias corrected)    567.3

MLE Mean (bias corrected)       1.852 MLE Sd (bias corrected)

   95% Gamma Approximate KM-UCL (use when n>=50)       2.013    95% Gamma Adjusted KM-UCL (use when n<50)       2.014

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00125 Mean       1.852

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       8.9 Median       1.78

nu hat (MLE)    577.9 nu star (bias corrected)    569.5

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       2.23 nu hat (KM)    802.9

MLE Mean (bias corrected)       1.861 MLE Sd (bias corrected)       1.475

Approximate Chi Square Value (802.86, α)    738.1 Adjusted Chi Square Value (802.86, β)    737.6

K-S Test Statistic       0.15 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0703 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.614 k star (bias corrected MLE)       1.591

Theta hat (MLE)       1.153 Theta star (bias corrected MLE)       1.17

97.5% KM Chebyshev UCL       2.429 99% KM Chebyshev UCL       2.772

   95% KM (z) UCL       2.003    95% KM Bootstrap t UCL       2.025

90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       4.403 Anderson-Darling GOF Test

5% A-D Critical Value       0.77 Detected Data Not Gamma Distributed at 5% Significance Level

5% Lilliefors Critical Value      0.0662 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.0917

      2.005

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.85 Standard Error of Mean      0.0926

      2.128 95% KM Chebyshev UCL       2.254

SD       1.239    95% KM (BCA) UCL       1.998

   95% KM (t) UCL       2.004    95% KM (Percentile Bootstrap) UCL

Median Detects       1.8 CV Detects       0.665

Skewness Detects       1.607 Kurtosis Detects       6.132

Mean of Logged Detects       0.28 SD of Logged Detects       1.112

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.908 Normal GOF Test on Detected Observations Only

Minimum Detect     0.00125 Minimum Non-Detect 7.1000E-4

Maximum Detect       8.9 Maximum Non-Detect 7.1000E-4

Variance Detects       1.533 Percent Non-Detects       0.556%

Mean Detects       1.861 SD Detects       1.238

HH-SE-PAHs|Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations    180 Number of Distinct Observations    120

Number of Missing Observations    135

Number of Detects    179 Number of Non-Detects       1

Number of Distinct Detects    119 Number of Distinct Non-Detects       1
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

      2.004    95% H-Stat UCL       3.548

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.85 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       1.243 SD in Log Scale       1.267

   95% t UCL (Assumes normality)

Suggested UCL to Use

95% KM (Chebyshev) UCL       2.254

HH-SE-PAHs|Indeno(1,2,3-cd)pyrene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.851 Mean in Log Scale       0.265

SD in Original Scale       1.242 SD in Log Scale       1.128

   95% t UCL (assumes normality of ROS data)       2.004    95% Percentile Bootstrap UCL       2.012

      0.235

   95% BCA Bootstrap UCL       2.022    95% Bootstrap t UCL       2.015

   95% H-UCL (Log ROS)       2.986
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Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.156 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0692 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

   248.3 Adjusted Chi Square Value (286.51, β)    248

nu hat (MLE)    290 nu star (bias corrected)    286.5

MLE Mean (bias corrected)       0.483 MLE Sd (bias corrected)

   95% Gamma Approximate UCL (use when n>=50)       0.557    95% Gamma Adjusted UCL (use when n<50)       0.558

Adjusted Level of Significance (β)      0.0487

Approximate Chi Square Value (286.51, α)

Maximum      14 Median       0.345

SD       1.119 CV       2.315

      0.542

k hat (MLE)       0.806 k star (bias corrected MLE)       0.796

Theta hat (MLE)       0.6 Theta star (bias corrected MLE)       0.607

Approximate Chi Square Value (67.54, α)      49.62 Adjusted Chi Square Value (67.54, β)      49.5

   95% Gamma Approximate KM-UCL (use when n>=50)       0.658    95% Gamma Adjusted KM-UCL (use when n<50)       0.659

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00587 Mean       0.483

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)       0.483 Theta star (bias corrected MLE)       0.49

nu hat (MLE)    359.7 nu star (bias corrected)    354.5

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.188 nu hat (KM)      67.54

MLE Mean (bias corrected)       0.529 MLE Sd (bias corrected)       0.509

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       5.348 Anderson-Darling GOF Test

5% A-D Critical Value       0.781 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.128 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0749 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.097 k star (bias corrected MLE)       1.081

      0.64

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.483 Standard Error of Mean      0.0834

      0.733 95% KM Chebyshev UCL       0.847

SD       1.115    95% KM (BCA) UCL       0.646

   95% KM (t) UCL       0.621    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL       1.004 99% KM Chebyshev UCL       1.313

   95% KM (z) UCL       0.62    95% KM Bootstrap t UCL       0.899

90% KM Chebyshev UCL

Mean of Logged Detects     -1.157 SD of Logged Detects       1.039

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.282 Normal GOF Test on Detected Observations Only

5% Lilliefors Critical Value      0.0692 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.326

Maximum Detect      14 Maximum Non-Detect       0.161

Variance Detects       1.35 Percent Non-Detects       8.889%

Mean Detects       0.529 SD Detects       1.162

Median Detects       0.374 CV Detects       2.195

Skewness Detects      10.12 Kurtosis Detects    113.8

Number of Missing Observations    135

Number of Detects    164 Number of Non-Detects      16

Number of Distinct Detects    130 Number of Distinct Non-Detects      13

Minimum Detect     0.00587 Minimum Non-Detect     0.003

HH-SE-PAHs|Naphthalene

General Statistics

Total Number of Observations    180 Number of Distinct Observations    142
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DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       1.118 SD in Log Scale       1.424

   95% t UCL (Assumes normality)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL       0.847

   95% t UCL (assumes normality of ROS data)       0.624    95% Percentile Bootstrap UCL       0.627

    -1.468

   95% BCA Bootstrap UCL       0.729    95% Bootstrap t UCL       0.902

   95% H-UCL (Log ROS)       0.62

      0.621    95% H-Stat UCL       0.835

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.483 Mean in Log Scale

HH-SE-PAHs|Naphthalene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.486 Mean in Log Scale     -1.337

SD in Original Scale       1.117 SD in Log Scale       1.149
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Detected Data appear Approximate Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.00598    95% Gamma Adjusted UCL (use when n<50)     0.00598

Adjusted Level of Significance (β)      0.0487

Approximate Chi Square Value (395.70, α)

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic      0.0799 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0668 Detected Data Not Lognormal at 5% Significance Level

SD      0.0103 CV       1.942

    0.00505

k hat (MLE)       1.114 k star (bias corrected MLE)       1.099

Theta hat (MLE)     0.00475 Theta star (bias corrected MLE)     0.00482

   350.6 Adjusted Chi Square Value (395.70, β)    350.3

nu hat (MLE)    401.1 nu star (bias corrected)    395.7

MLE Mean (bias corrected)     0.0053 MLE Sd (bias corrected)

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00663    95% Gamma Adjusted KM-UCL (use when n<50)     0.00664

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 9.3000E-5 Mean     0.0053

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Maximum       0.13 Median     0.0038

nu hat (MLE)    388.3 nu star (bias corrected)    383

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.245 nu hat (KM)      88.25

MLE Mean (bias corrected)     0.00519 MLE Sd (bias corrected)     0.00497

Approximate Chi Square Value (88.25, α)      67.6 Adjusted Chi Square Value (88.25, β)      67.45

K-S Test Statistic       0.12 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0717 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.103 k star (bias corrected MLE)       1.088

Theta hat (MLE)     0.0047 Theta star (bias corrected MLE)     0.00477

97.5% KM Chebyshev UCL     0.00987 99% KM Chebyshev UCL      0.0127

   95% KM (z) UCL     0.00634    95% KM Bootstrap t UCL     0.00795

90% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       3.034 Anderson-Darling GOF Test

5% A-D Critical Value       0.781 Detected Data Not Gamma Distributed at 5% Significance Level

5% Lilliefors Critical Value      0.0668 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.312

    0.00658

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.00508 Standard Error of Mean 7.6666E-4

    0.00738 95% KM Chebyshev UCL     0.00842

SD      0.0103    95% KM (BCA) UCL     0.00665

   95% KM (t) UCL     0.00635    95% KM (Percentile Bootstrap) UCL

Median Detects     0.00369 CV Detects       2

Skewness Detects      10.22 Kurtosis Detects    121.2

Mean of Logged Detects     -5.779 SD of Logged Detects       1.005

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.338 Normal GOF Test on Detected Observations Only

Minimum Detect 9.3000E-5 Minimum Non-Detect 1.6400E-5

Maximum Detect       0.13 Maximum Non-Detect     0.0014

Variance Detects 1.0764E-4 Percent Non-Detects       2.222%

Mean Detects     0.00519 SD Detects      0.0104

HH-SE-Pesticides|Dieldrin

General Statistics

Total Number of Observations    180 Number of Distinct Observations    126

Number of Missing Observations    135

Number of Detects    176 Number of Non-Detects       4

Number of Distinct Detects    123 Number of Distinct Non-Detects       4
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

    0.00635    95% H-Stat UCL     0.00701

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.00508 Mean in Log Scale

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.0103 SD in Log Scale       1.184

   95% t UCL (Assumes normality)

Suggested UCL to Use

95% KM (Chebyshev) UCL     0.00842

   95% H-UCL (Log ROS)     0.00608

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -5.871    95% H-UCL (KM -Log)     0.00704

    -5.868

KM SD (logged)       1.189    95% Critical H Value (KM-Log)       2.339

KM Standard Error of Mean (logged)      0.0893

HH-SE-Pesticides|Dieldrin (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.00508 Mean in Log Scale     -5.828

SD in Original Scale      0.0103 SD in Log Scale       1.05

   95% t UCL (assumes normality of ROS data)     0.00635    95% Percentile Bootstrap UCL     0.00648

   95% BCA Bootstrap UCL     0.00725    95% Bootstrap t UCL     0.00794
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Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.148 Lilliefors GOF Test

5% Lilliefors Critical Value      0.069 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

   128.5 Adjusted Chi Square Value (156.41, β)    128.3

nu hat (MLE)    157.7 nu star (bias corrected)    156.4

MLE Mean (bias corrected)      11.5 MLE Sd (bias corrected)

   95% Gamma Approximate UCL (use when n>=50)      14    95% Gamma Adjusted UCL (use when n<50)      14.02

Adjusted Level of Significance (β)      0.0487

Approximate Chi Square Value (156.41, α)

Maximum    287 Median       5.3

SD      31.18 CV       2.712

     17.44

k hat (MLE)       0.438 k star (bias corrected MLE)       0.434

Theta hat (MLE)      26.25 Theta star (bias corrected MLE)      26.46

Approximate Chi Square Value (49.32, α)      34.2 Adjusted Chi Square Value (49.32, β)      34.1

   95% Gamma Approximate KM-UCL (use when n>=50)      16.6    95% Gamma Adjusted KM-UCL (use when n<50)      16.65

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      11.5

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)      21.46 Theta star (bias corrected MLE)      21.7

nu hat (MLE)    192.9 nu star (bias corrected)    190.7

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.137 nu hat (KM)      49.32

MLE Mean (bias corrected)      12.54 MLE Sd (bias corrected)      16.5

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       4.78 Anderson-Darling GOF Test

5% A-D Critical Value       0.812 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.167 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0764 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.584 k star (bias corrected MLE)       0.578

     15.94

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      11.51 Standard Error of Mean       2.324

     18.48 95% KM Chebyshev UCL      21.64

SD      31.09    95% KM (BCA) UCL      15.67

   95% KM (t) UCL      15.35    95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL      26.02 99% KM Chebyshev UCL      34.64

   95% KM (z) UCL      15.33    95% KM Bootstrap t UCL      19.88

90% KM Chebyshev UCL

Mean of Logged Detects       1.468 SD of Logged Detects       1.578

Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.335 Normal GOF Test on Detected Observations Only

5% Lilliefors Critical Value      0.069 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.35

Maximum Detect    287 Maximum Non-Detect       0.83

Variance Detects   1048 Percent Non-Detects       8.333%

Mean Detects      12.54 SD Detects      32.37

Median Detects       6.26 CV Detects       2.581

Skewness Detects       6.701 Kurtosis Detects      49.01

Number of Missing Observations    135

Number of Detects    165 Number of Non-Detects      15

Number of Distinct Detects    140 Number of Distinct Non-Detects      13

Minimum Detect      0.0539 Minimum Non-Detect       0.168

HH-SE-SVOCs|bis-(2-Ethylhexyl)phthalate

General Statistics

Total Number of Observations    180 Number of Distinct Observations    152

F-24 AECOM

Final

July 2017



ProUCL Version 5.0.0
Sitewide Accessible Surface Sediment

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      31.18 SD in Log Scale       1.783

   95% t UCL (Assumes normality)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL      26.02

   95% t UCL (assumes normality of ROS data)      15.36    95% Percentile Bootstrap UCL      15.61

      1.185

   95% BCA Bootstrap UCL      17.41    95% Bootstrap t UCL      18.21

   95% H-UCL (Log ROS)      20.35

     15.35    95% H-Stat UCL      23.78

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      11.51 Mean in Log Scale

HH-SE-SVOCs|bis-(2-Ethylhexyl)phthalate (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      11.52 Mean in Log Scale       1.248

SD in Original Scale      31.17 SD in Log Scale       1.678
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KM Mean (logged)     -7.91    95% H-UCL (KM -Log) 4.0918E-4

KM SD (logged)       0.318    95% Critical H Value (KM-Log)       1.752

KM Standard Error of Mean (logged)       0.225

SD in Original Scale 1.4282E-4 SD in Log Scale       0.359

   95% t UCL (assumes normality of ROS data) 4.1570E-4    95% Percentile Bootstrap UCL 4.1595E-4

   95% BCA Bootstrap UCL 4.1897E-4    95% Bootstrap t UCL 4.1693E-4

   95% H-UCL (Log ROS) 4.1825E-4

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

Shapiro Wilk Test Statistic       0.971 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.245 Lilliefors GOF Test

5% Lilliefors Critical Value       0.512 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 3.9122E-4 Mean in Log Scale     -7.91

Adjusted Chi Square Value (N/A, β)   1650

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       9.293 nu hat (KM)   1747

   95% Gamma Approximate KM-UCL (use when n>=50) 4.0917E-4    95% Gamma Adjusted KM-UCL (use when n<50) 4.0953E-4

Adjusted Level of Significance (β)      0.0474

Approximate Chi Square Value (N/A, α)   1651

Lognormal GOF Test on Detected Observations Only

     59 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       9.833 k star (bias corrected MLE)

MLE Mean (bias corrected)     N/A    MLE Sd (bias corrected)     N/A    

Theta hat (MLE) 3.9322E-5 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)

95% KM (t) UCL 5.3568E-4 95% KM (Percentile Bootstrap) UCL     N/A    

   95% KM (z) UCL 5.3419E-4    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL 6.5574E-4 95% KM Chebyshev UCL 7.7762E-4

    N/A    

97.5% KM Chebyshev UCL 9.4679E-4 99% KM Chebyshev UCL     0.00128

Lilliefors Test Statistic       0.285 Lilliefors GOF Test

5% Lilliefors Critical Value       0.512 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean 3.8667E-4 Standard Error of Mean 8.9691E-5

SD 1.2684E-4    95% KM (BCA) UCL     N/A    

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Skewness Detects       1.23 Kurtosis Detects     N/A    

Mean of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.932 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Normal at 5% Significance Level

Minimum Detect 2.6000E-4 Minimum Non-Detect 8.8000E-4

      0.402

Maximum Detect 5.6000E-4 Maximum Non-Detect      0.017

Variance Detects 2.4133E-8 Percent Non-Detects      96.81%

    -7.91 SD of Logged Detects       0.389

Mean Detects 3.8667E-4 SD Detects 1.5535E-4

Median Detects 3.4000E-4 CV Detects

HH-SE-VOCs|Benzene

General Statistics

Total Number of Observations      94 Number of Distinct Observations      35

Number of Missing Observations    219

Number of Detects       3 Number of Non-Detects      91

Number of Distinct Detects       3 Number of Distinct Non-Detects      32
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However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Warning: One or more Recommended UCL(s) not available!

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

SD in Original Scale     0.00163 SD in Log Scale       0.722

   95% t UCL (Assumes normality)     0.00299    95% H-Stat UCL     0.0033

Suggested UCL to Use

95% KM (t) UCL 5.3568E-4 95% KM (Percentile Bootstrap) UCL     N/A    

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

HH-SE-VOCs|Benzene (continued)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.00271 Mean in Log Scale     -6.127
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   841.5 Adjusted Chi Square Value (910.56, β)    840.5

nu hat (MLE)    939.2 nu star (bias corrected)    910.6

MLE Mean (bias corrected)     0.00921 MLE Sd (bias corrected)

   95% Gamma Approximate UCL (use when n>=50)     0.00997    95% Gamma Adjusted UCL (use when n<50)     0.00998

Adjusted Level of Significance (β)      0.0474

Approximate Chi Square Value (910.56, α)

Maximum      0.01 Median      0.01

SD     0.00238 CV       0.258

    0.00418

k hat (MLE)       4.996 k star (bias corrected MLE)       4.843

Theta hat (MLE)     0.00184 Theta star (bias corrected MLE)     0.0019

Approximate Chi Square Value (184.20, α)    153.8 Adjusted Chi Square Value (184.20, β)    153.4

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00142    95% Gamma Adjusted KM-UCL (use when n<50)     0.00142

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 3.0000E-4 Mean     0.00921

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Theta hat (MLE)     0.0018 Theta star (bias corrected MLE)     0.00241

nu hat (MLE)      28.63 nu star (bias corrected)      21.38

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.98 nu hat (KM)    184.2

MLE Mean (bias corrected)     0.00257 MLE Sd (bias corrected)     0.00249

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.346 Anderson-Darling GOF Test

5% A-D Critical Value       0.74 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.194 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.271 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.432 k star (bias corrected MLE)       1.069

    0.00195 95% KM Chebyshev UCL     0.0023

SD     0.0012    95% KM (BCA) UCL     0.00167

95% KM (t) UCL     0.00161 95% KM (Percentile Bootstrap) UCL

97.5% KM Chebyshev UCL     0.00279 99% KM Chebyshev UCL     0.00374

   95% KM (z) UCL     0.00161    95% KM Bootstrap t UCL     0.00173

90% KM Chebyshev UCL

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.931 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.842 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.176 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28 Detected Data appear Normal at 5% Significance Level

    0.00163

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.00119 Standard Error of Mean 2.5638E-4

      0.497 Kurtosis Detects     -0.729

Variance Detects 3.7695E-6 Percent Non-Detects      89.36%

Mean Detects     0.00257 SD Detects

Mean of Logged Detects     -6.351 SD of Logged Detects       1.062

Median Detects     0.0026 CV Detects       0.755

Skewness Detects

Number of Detects      10 Number of Non-Detects      84

Number of Distinct Detects       9 Number of Distinct Non-Detects      28

    0.00194

Minimum Detect 3.0000E-4 Minimum Non-Detect     0.0012

Maximum Detect     0.006 Maximum Non-Detect      0.017

HH-SE-VOCs|Trichloroethene

General Statistics

Total Number of Observations      94 Number of Distinct Observations      34

Number of Missing Observations    219
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

HH-SE-VOCs|Trichloroethene (continued)

SD in Original Scale     0.00161 SD in Log Scale       0.68

   95% t UCL (Assumes normality)     0.00311    95% H-Stat UCL     0.00339

Suggested UCL to Use

95% KM (t) UCL     0.00161 95% KM (Percentile Bootstrap) UCL     0.00163

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

KM Mean (logged)     -7.137    95% H-UCL (KM -Log)     0.00141

KM SD (logged)       0.874    95% Critical H Value (KM-Log)       2.131

KM Standard Error of Mean (logged)       0.297

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.00284 Mean in Log Scale     -6.058

SD in Original Scale 9.5242E-4 SD in Log Scale       0.707

   95% t UCL (assumes normality of ROS data)     0.0012    95% Percentile Bootstrap UCL     0.00119

   95% BCA Bootstrap UCL     0.00123    95% Bootstrap t UCL     0.00125

   95% H-UCL (Log ROS)     0.00117

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.891 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.842 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.206 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.00103 Mean in Log Scale     -7.148
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Lilliefors Test Statistic       0.112 Lilliefors GOF Test

5% Lilliefors Critical Value      0.069 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)    216    95% Gamma Adjusted UCL (use when n<50)    216.2

Detected Data Not Lognormal at 5% Significance Level

Adjusted Level of Significance (β)      0.0487

Approximate Chi Square Value (315.59, α)    275.4 Adjusted Chi Square Value (315.59, β)    275.1

nu hat (MLE)    319.6 nu star (bias corrected)    315.6

MLE Mean (bias corrected)    188.5 MLE Sd (bias corrected)    201.3

Lognormal GOF Test on Detected Observations Only

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean    188.5

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

k hat (MLE)       0.888 k star (bias corrected MLE)       0.877

Theta hat (MLE)    212.4 Theta star (bias corrected MLE)    215

Maximum   1800 Median    120

SD    223.6 CV       1.186

Theta hat (MLE)    216.3 Theta star (bias corrected MLE)    219.4

nu hat (MLE)    302.6 nu star (bias corrected)    298.4

Approximate Chi Square Value (262.32, α)    225.8 Adjusted Chi Square Value (262.32, β)    225.5

   95% Gamma Approximate KM-UCL (use when n>=50)    221.7    95% Gamma Adjusted KM-UCL (use when n<50)    222

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.729 nu hat (KM)    262.3

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.917 k star (bias corrected MLE)       0.904

K-S Test Statistic      0.0754 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0751 Detected Data Not Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected)    198.4 MLE Sd (bias corrected)    208.6

90% KM Chebyshev UCL    241.4 95% KM Chebyshev UCL    264.3

SD    223.6    95% KM (BCA) UCL    220.3

   95% KM (t) UCL    218.7    95% KM (Percentile Bootstrap) UCL    218.8

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.798 Anderson-Darling GOF Test

5% A-D Critical Value       0.788 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL    296.1 99% KM Chebyshev UCL    358.5

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean    190.9 Standard Error of Mean      16.85

Lilliefors Test Statistic       0.198 Lilliefors GOF Test

5% Lilliefors Critical Value      0.069 Detected Data Not Normal at 5% Significance Level

   95% KM (z) UCL    218.6    95% KM Bootstrap t UCL    223

Skewness Detects       3.044 Kurtosis Detects      14.84

Variance Detects  53238 Percent Non-Detects       8.333%

Mean Detects    198.4 SD Detects    230.7

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.742 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects       4.654 SD of Logged Detects       1.262

Minimum Detect       2.7 Minimum Non-Detect      31

Maximum Detect   1800 Maximum Non-Detect    680

Number of Detects    165 Number of Non-Detects      15

Number of Distinct Detects      87 Number of Distinct Non-Detects      13

Median Detects    130 CV Detects       1.163

C9-C18 PETROLEUM HYDROCARBONS

General Statistics

Total Number of Observations    180 Number of Distinct Observations      89
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Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale    222.4 SD in Log Scale       1.23

   95% t UCL (Assumes normality)    224.1    95% H-Stat UCL    286.5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL    264.3

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    196.7 Mean in Log Scale       4.683

   95% BCA Bootstrap UCL    220.1    95% Bootstrap t UCL    221.1

   95% H-UCL (Log ROS)    264.7

DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale    223.7 SD in Log Scale       1.22

   95% t UCL (assumes normality of ROS data)    215.6    95% Percentile Bootstrap UCL    217.1

C9-C18 PETROLEUM HYDROCARBONS (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    188 Mean in Log Scale       4.618
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   179    139

   136

  2760   9486

 18900   9620

  3666    274

      0.386      0.0863

      0.961

9.9734E-4

     0.0571

     0.0662

  9939   9939

  9940

      2.592

      0.755

     0.0973

     0.0692

      5.77       5.677

  1644   1671

  2066   2032

  9486   3981

  1929

     0.0487   1928

  9996  10001

      0.918

3.408E-14

      0.121

     0.0662

      7.923       9.068

      9.847       0.449

 10193  10603

 11061  11697

 12946

  9937   9939

  9929   9958

  9937   9941

  9930

 10308  10681

 11197  12212

  9939

HH-SE-Metals|Aluminum

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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   179    148

   136

      0.48       7.422

     37.4       6.27

      6.396       0.478

      0.862       2.356

      0.777

      0

      0.171

     0.0662

      8.213       8.299

      8.227

      1.127

      0.769

     0.0836

     0.0702

      1.685       1.661

      4.404       4.469

   603.3    594.6

      7.422       5.76

   539

     0.0487    538.6

      8.188       8.194

      0.96

6.2282E-4

      0.109

     0.0662

    -0.734       1.679

      3.622       0.856

      8.826       9.434

     10.21      11.29

     13.41

      8.209       8.213

      8.203       8.297

      8.339       8.215

      8.275

      8.856       9.506

     10.41      12.18

      9.506

HH-SE-Metals|Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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   179    134

   136

     0.074       3.455

     34.7       2.6

      4.478       0.335

      1.296       3.957

      0.593

      0

      0.294

     0.0662

      4.009       4.111

      4.025

      4.818

      0.782

      0.159

     0.071

      1.074       1.06

      3.218       3.261

   384.4    379.3

      3.455       3.357

   335.2

     0.0487    334.8

      3.91       3.914

      0.928

2.558E-11

      0.144

     0.0662

    -2.604       0.707

      3.547       1.112

      4.544       4.909

      5.439       6.173

      7.617

      4.006       4.009

      4.007       4.157

      4.161       4.008

      4.107

      4.459       4.914

      5.545       6.785

      4.914

HH-SE-Metals|Cadmium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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   179    149

   136

      4.03    121.1

  1180      82.9

   173.8      12.99

      1.436       4.147

      0.531

      0

      0.301

     0.0662

   142.6    146.8

   143.2

      5.145

      0.781

      0.164

     0.0709

      1.094       1.08

   110.6    112.1

   391.8    386.5

   121.1    116.5

   342

     0.0487    341.6

   136.9    137

      0.959

4.5556E-4

      0.109

     0.0662

      1.394       4.274

      7.073       1.007

   140.6    151.4

   166.1    186.6

   226.8

   142.5    142.6

   142.5    148.9

   147.5    143.4

   146.6

   160.1    177.7

   202.2    250.4

   177.7

HH-SE-Metals|Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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   178    140

   137

      2.19       7.293

     16.5       7.37

      2.58       0.193

      0.354       0.313

      0.969

     0.0251

     0.0462

     0.0664

      7.612       7.616

      7.613

      2.056

      0.754

     0.0978

     0.0694

      7.224       7.106

      1.009       1.026

  2572   2530

      7.293       2.736

  2414

     0.0487   2413

      7.643       7.646

      0.937

8.2203E-9

      0.122

     0.0664

      0.784       1.916

      2.803       0.396

      7.744       8.023

      8.331       8.757

      9.594

      7.611       7.612

      7.61       7.602

      7.608       7.6

      7.619

      7.873       8.136

      8.5       9.217

      7.612

HH-SE-Metals|Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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   201    160

   114

      4.19    145.8

   706    131

   110.8       7.815

      0.76       1.87

      0.842

      0

      0.17

     0.0625

   158.7    159.7

   158.9

      2.013

      0.768

     0.0932

     0.0645

      1.819       1.795

     80.15      81.21

   731.1    721.5

   145.8    108.8

   660.2

     0.0488    659.8

   159.3    159.4

      0.934

3.441E-11

      0.144

     0.0625

      1.433       4.683

      6.56       0.864

   177.7    189.8

   204.9    225.8

   266.9

   158.6    158.7

   158.4    160.4

   160.8    159.6

   160

   169.2    179.8

   194.6    223.5

   179.8

HH-SE-Metals|Copper

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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   176    142

   139

      3.94    234.1

  2050    194

   216.3      16.3

      0.924       4.268

      0.686

      0

      0.239

     0.0668

   261.1    266.5

   261.9

      4.08

      0.769

      0.136

     0.071

      1.698       1.673

   137.9    140

   597.6    588.7

   234.1    181

   533.4

     0.0486    533

   258.4    258.6

      0.897

      0

      0.156

     0.0668

      1.371       5.133

      7.626       0.904

   294.1    315.3

   342.9    381.3

   456.7

   260.9    261.1

   260.5    269.1

   276.8    262.5

   266.7

   283    305.2

   335.9    396.3

   305.2

HH-SE-Metals|Lead

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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   179    157

   136

     57.5    428.2

  1070    372

   227      16.97

      0.53       0.592

      0.94

3.1166E-8

      0.111

     0.0662

   456.2    456.9

   456.4

      0.604

      0.759

     0.0614

     0.0695

      3.301       3.249

   129.7    131.8

  1182   1163

   428.2    237.5

  1085

     0.0487   1084

   459    459.3

      0.957

1.7757E-4

     0.0807

     0.0662

      4.052       5.9

      6.975       0.599

   475.3    499.9

   528.7    568.6

   646.9

   456.1    456.2

   456.2    457.9

   457.5    456.2

   457.6

   479.1    502.1

   534.1    597

   459

HH-SE-Metals|Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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   180    142

   135

     0.0215       2.284

     21.5       1.735

      2.769       0.206

      1.212       3.334

      0.675

      0

      0.258

     0.066

      2.625       2.678

      2.634

      2.463

      0.785

      0.124

     0.0709

      0.968       0.955

      2.361       2.391

   348.3    343.9

      2.284       2.337

   301.9

     0.0487    301.6

      2.602       2.604

      0.933

6.290E-10

      0.157

     0.066

    -3.84       0.227

      3.068       1.247

      3.416       3.701

      4.15       4.772

      5.994

      2.624       2.625

      2.628       2.686

      2.707       2.633

      2.674

      2.903       3.184

      3.573       4.338

      3.184

HH-SE-Metals|Mercury (Total)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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   179    147

   136

      6.25      26.09

   110      24.7

     14.46       1.08

      0.554       2.722

      0.793

      0

      0.162

     0.0662

     27.88      28.1

     27.91

      1.896

      0.756

      0.103

     0.0693

      4.275       4.207

      6.102       6.201

  1530   1506

     26.09      12.72

  1417

     0.0487   1416

     27.73      27.74

      0.963

    0.0022

     0.0886

     0.0662

      1.833       3.14

      4.7       0.493

     27.9      29.12

     30.49      32.41

     36.17

     27.87      27.88

     27.87      28.2

     28.2      27.89

     28.08

     29.33      30.8

     32.84      36.84

     27.88      27.91

HH-SE-Metals|Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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   180    128

   135

    0.0013       3.634

     19       3.4

      2.747       0.205

      0.756       1.93

      0.865

      0

      0.156

     0.066

      3.973       4.003

      3.978

      4.222

      0.775

      0.133

     0.0703

      1.333       1.314

      2.728       2.766

   479.7    473

      3.634       3.171

   423.6

     0.0487    423.2

      4.059       4.062

      0.762

      0

      0.196

     0.066

    -6.645       0.87

      2.944       1.29

      6.942       7.524

      8.467       9.776

     12.35

      3.971       3.973

      3.972       4.007

      4.03       3.955

      4.015

      4.249       4.527

      4.913       5.672

      4.527

HH-SE-PAHs|Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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   180    166

      1

    0.00175       1.67

     18.9       0.819

      3.065       0.228

      1.836       3.468

      0.513

      0

      0.367

     0.066

      2.048       2.109

      2.057

      6.464

      0.811

      0.208

     0.0723

      0.592       0.586

      2.82       2.85

   213.2    210.9

      1.67       2.181

   178.3

     0.0487    178.1

      1.975       1.978

      0.921

2.146E-13

      0.147

     0.066

    -6.348     -0.533

      2.939       1.646

      3.215       3.456

      4.009       4.776

      6.282

      2.046       2.048

      2.036       2.146

      2.125       2.072

      2.153

      2.355       2.666

      3.097       3.943

2.666

HH-SE-PCBs|PCB, TOTAL

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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HH-SE-PCBs|Total PCB (Non DLC)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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TCDD-TEQ

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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PCB-TEQ

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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C19-C40 PETROLEUM HYDROCARBONS

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   11/18/2015 1:42:43 PM

General Statistics

Total Number of Observations      25 Number of Distinct Observations      24

Number of Bootstrap Operations   2000

ProUCL Version 5.0.00

HH-SE-Metals|Aluminum

From File   3-ProUCL_Input for EPCs.xls

Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.19 Skewness    -0.0878

Maximum  16000 Median  10900

SD   2047 Std. Error of Mean    409.4

Number of Missing Observations      23

Minimum   5360 Mean  10780

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.0866 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.965 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.174 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.743 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.0915 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.441 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  11481    95% Adjusted-CLT UCL (Chen-1995)  11446

   95% Modified-t UCL (Johnson-1978)  11480

MLE Mean (bias corrected)  10780 MLE Sd (bias corrected)   2237

Approximate Chi Square Value (0.05)   1083

Theta hat (MLE)    409.1 Theta star (bias corrected MLE)    464.4

nu hat (MLE)   1318 nu star (bias corrected)   1161

Gamma Statistics

k hat (MLE)      26.35 k star (bias corrected MLE)      23.22

5% Shapiro Wilk Critical Value       0.918 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.104 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.912 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  11558    95% Adjusted Gamma UCL (use when n<50)  11613

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value   1078

Assuming Lognormal Distribution

   95% H-UCL  11637    90% Chebyshev (MVUE) UCL  12143

Maximum of Logged Data       9.68 SD of logged Data       0.207

Lognormal Statistics

Minimum of Logged Data       8.587 Mean of logged Data       9.266

5% Lilliefors Critical Value       0.177 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

   95% CLT UCL  11454    95% Jackknife UCL  11481

   95% Standard Bootstrap UCL  11435    95% Bootstrap-t UCL  11481

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  12754  97.5% Chebyshev (MVUE) UCL  13601

   99% Chebyshev (MVUE) UCL  15266

   90% Chebyshev(Mean, Sd) UCL  12009    95% Chebyshev(Mean, Sd) UCL  12565

 97.5% Chebyshev(Mean, Sd) UCL  13337    99% Chebyshev(Mean, Sd) UCL  14854

   95% Hall's Bootstrap UCL  11520    95% Percentile Bootstrap UCL  11430

   95% BCA Bootstrap UCL  11422
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

HH-SE-Metals|Aluminum (Continued)

Suggested UCL to Use

95% Student's-t UCL 11481

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
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HH-SE-Metals|Antimony

General Statistics

Total Number of Observations      25 Number of Distinct Observations      24

Coefficient of Variation       0.529 Skewness       3.45

Maximum       2.39 Median       0.67

SD       0.388 Std. Error of Mean      0.0775

Number of Missing Observations      23

Minimum       0.39 Mean       0.732

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.221 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.638 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Data Not Normal at 5% Significance Level

5% K-S Critical Value       0.175 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value       0.746 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.158 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.943 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       0.865    95% Adjusted-CLT UCL (Chen-1995)       0.917

   95% Modified-t UCL (Johnson-1978)       0.874

MLE Mean (bias corrected)       0.732 MLE Sd (bias corrected)       0.311

Approximate Chi Square Value (0.05)    239.1

Theta hat (MLE)       0.117 Theta star (bias corrected MLE)       0.132

nu hat (MLE)    312.8 nu star (bias corrected)    276.6

Gamma Statistics

k hat (MLE)       6.255 k star (bias corrected MLE)       5.531

5% Shapiro Wilk Critical Value       0.918 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.123 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.897 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       0.847    95% Adjusted Gamma UCL (use when n<50)       0.856

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value    236.7

Assuming Lognormal Distribution

   95% H-UCL       0.836    90% Chebyshev (MVUE) UCL       0.889

Maximum of Logged Data       0.871 SD of logged Data       0.377

Lognormal Statistics

Minimum of Logged Data     -0.942 Mean of logged Data     -0.393

5% Lilliefors Critical Value       0.177 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

   95% CLT UCL       0.86    95% Jackknife UCL       0.865

   95% Standard Bootstrap UCL       0.862    95% Bootstrap-t UCL       0.98

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       0.965  97.5% Chebyshev (MVUE) UCL       1.07

   99% Chebyshev (MVUE) UCL       1.276

Suggested UCL to Use

95% Adjusted Gamma UCL 0.856

   90% Chebyshev(Mean, Sd) UCL       0.965    95% Chebyshev(Mean, Sd) UCL       1.07

 97.5% Chebyshev(Mean, Sd) UCL       1.217    99% Chebyshev(Mean, Sd) UCL       1.504

   95% Hall's Bootstrap UCL       1.408    95% Percentile Bootstrap UCL       0.867

   95% BCA Bootstrap UCL       0.933

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

Total Number of Observations      25 Number of Distinct Observations      24

Number of Missing Observations      23

HH-SE-Metals|Arsenic

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.837 Shapiro Wilk GOF Test

SD       2.917 Std. Error of Mean       0.583

Coefficient of Variation       0.301 Skewness       1.543

Minimum       6.4 Mean       9.679

Maximum      18 Median       8.9

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      10.68    95% Adjusted-CLT UCL (Chen-1995)      10.83

5% Lilliefors Critical Value       0.177 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.203 Lilliefors GOF Test

K-S Test Statistic       0.166 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.174 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.938 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.744 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      10.71

MLE Mean (bias corrected)       9.679 MLE Sd (bias corrected)       2.775

Approximate Chi Square Value (0.05)    551.8

Theta hat (MLE)       0.702 Theta star (bias corrected MLE)       0.796

nu hat (MLE)    689.4 nu star (bias corrected)    608

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)      13.79 k star (bias corrected MLE)      12.16

5% Shapiro Wilk Critical Value       0.918 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.147 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.919 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      10.66    95% Adjusted Gamma UCL (use when n<50)      10.74

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value    548.2

Assuming Lognormal Distribution

   95% H-UCL      10.65    90% Chebyshev (MVUE) UCL      11.21

Maximum of Logged Data       2.89 SD of logged Data       0.266

Lognormal Statistics

Minimum of Logged Data       1.856 Mean of logged Data       2.233

5% Lilliefors Critical Value       0.177 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL      10.64    95% Jackknife UCL      10.68

   95% Standard Bootstrap UCL      10.63    95% Bootstrap-t UCL      11.07

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      11.92  97.5% Chebyshev (MVUE) UCL      12.9

   99% Chebyshev (MVUE) UCL      14.82

Suggested UCL to Use

95% Adjusted Gamma UCL 10.74

   90% Chebyshev(Mean, Sd) UCL      11.43    95% Chebyshev(Mean, Sd) UCL      12.22

 97.5% Chebyshev(Mean, Sd) UCL      13.32    99% Chebyshev(Mean, Sd) UCL      15.48

   95% Hall's Bootstrap UCL      11.03    95% Percentile Bootstrap UCL      10.69

   95% BCA Bootstrap UCL      10.84

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

Total Number of Observations      25 Number of Distinct Observations      24

Number of Missing Observations      23

HH-SE-Metals|Cadmium

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.941 Shapiro Wilk GOF Test

SD       0.782 Std. Error of Mean       0.156

Coefficient of Variation       0.288 Skewness     -0.358

Minimum       0.77 Mean       2.713

Maximum       4.48 Median       2.9

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.981    95% Adjusted-CLT UCL (Chen-1995)       2.959

5% Lilliefors Critical Value       0.177 Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.184 Lilliefors GOF Test

K-S Test Statistic       0.221 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.175 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.189 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.745 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.979

MLE Mean (bias corrected)       2.713 MLE Sd (bias corrected)       0.923

Approximate Chi Square Value (0.05)    384.7

Theta hat (MLE)       0.277 Theta star (bias corrected MLE)       0.314

nu hat (MLE)    489.2 nu star (bias corrected)    431.9

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       9.785 k star (bias corrected MLE)       8.637

5% Shapiro Wilk Critical Value       0.918 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.232 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.838 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.046    95% Adjusted Gamma UCL (use when n<50)       3.07

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value    381.7

Assuming Lognormal Distribution

   95% H-UCL       3.147    90% Chebyshev (MVUE) UCL       3.343

Maximum of Logged Data       1.5 SD of logged Data       0.359

Lognormal Statistics

Minimum of Logged Data     -0.261 Mean of logged Data       0.946

5% Lilliefors Critical Value       0.177 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL       2.971    95% Jackknife UCL       2.981

   95% Standard Bootstrap UCL       2.962    95% Bootstrap-t UCL       2.961

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.617  97.5% Chebyshev (MVUE) UCL       3.996

   99% Chebyshev (MVUE) UCL       4.741

Suggested UCL to Use

95% Student's-t UCL 2.981

   90% Chebyshev(Mean, Sd) UCL       3.183    95% Chebyshev(Mean, Sd) UCL       3.395

 97.5% Chebyshev(Mean, Sd) UCL       3.69    99% Chebyshev(Mean, Sd) UCL       4.27

   95% Hall's Bootstrap UCL       2.974    95% Percentile Bootstrap UCL       2.966

   95% BCA Bootstrap UCL       2.955

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

HH-SE-Metals|Chromium

General Statistics

Total Number of Observations      25 Number of Distinct Observations      24

Coefficient of Variation       0.246 Skewness       0.513

Maximum    167 Median    106

SD      26.75 Std. Error of Mean       5.35

Number of Missing Observations      23

Minimum      66.6 Mean    108.6

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.115 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.962 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.744 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.083 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.171 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    117.8    95% Adjusted-CLT UCL (Chen-1995)    118

   95% Modified-t UCL (Johnson-1978)    117.9

Theta hat (MLE)       6.228 Theta star (bias corrected MLE)       7.065

nu hat (MLE)    872.1 nu star (bias corrected)    768.7

Gamma Statistics

k hat (MLE)      17.44 k star (bias corrected MLE)      15.37

5% K-S Critical Value       0.174 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    118.4    95% Adjusted Gamma UCL (use when n<50)    119.1

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value    701.3

MLE Mean (bias corrected)    108.6 MLE Sd (bias corrected)      27.7

Approximate Chi Square Value (0.05)    705.4

Lognormal Statistics

Minimum of Logged Data       4.199 Mean of logged Data       4.659

5% Lilliefors Critical Value       0.177 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0764 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.977 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    132.2  97.5% Chebyshev (MVUE) UCL    142.4

   99% Chebyshev (MVUE) UCL    162.5

Assuming Lognormal Distribution

   95% H-UCL    119    90% Chebyshev (MVUE) UCL    124.9

Maximum of Logged Data       5.118 SD of logged Data       0.246

   95% Hall's Bootstrap UCL    118    95% Percentile Bootstrap UCL    117.6

   95% BCA Bootstrap UCL    118.4

   95% CLT UCL    117.4    95% Jackknife UCL    117.8

   95% Standard Bootstrap UCL    117.4    95% Bootstrap-t UCL    118.3

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 117.8

   90% Chebyshev(Mean, Sd) UCL    124.7    95% Chebyshev(Mean, Sd) UCL    131.9

 97.5% Chebyshev(Mean, Sd) UCL    142    99% Chebyshev(Mean, Sd) UCL    161.9

F-54 AECOM

Final

July 2017



ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

HH-SE-Metals|Cobalt

General Statistics

Total Number of Observations      24 Number of Distinct Observations      24

Coefficient of Variation       0.168 Skewness     -0.57

Maximum      10.9 Median       8.265

SD       1.376 Std. Error of Mean       0.281

Number of Missing Observations      24

Minimum       4.3 Mean       8.19

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.112 Lilliefors GOF Test

5% Lilliefors Critical Value       0.181 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.955 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.916 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.177 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.742 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.137 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.584 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       8.671    95% Adjusted-CLT UCL (Chen-1995)       8.617

   95% Modified-t UCL (Johnson-1978)       8.666

MLE Mean (bias corrected)       8.19 MLE Sd (bias corrected)       1.533

Approximate Chi Square Value (0.05)   1285

Theta hat (MLE)       0.251 Theta star (bias corrected MLE)       0.287

nu hat (MLE)   1564 nu star (bias corrected)   1370

Gamma Statistics

k hat (MLE)      32.58 k star (bias corrected MLE)      28.54

5% Shapiro Wilk Critical Value       0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.149 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.885 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       8.731    95% Adjusted Gamma UCL (use when n<50)       8.771

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value   1279

Assuming Lognormal Distribution

   95% H-UCL       8.789    90% Chebyshev (MVUE) UCL       9.145

Maximum of Logged Data       2.389 SD of logged Data       0.187

Lognormal Statistics

Minimum of Logged Data       1.459 Mean of logged Data       2.087

5% Lilliefors Critical Value       0.181 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

   95% CLT UCL       8.652    95% Jackknife UCL       8.671

   95% Standard Bootstrap UCL       8.648    95% Bootstrap-t UCL       8.633

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.573  97.5% Chebyshev (MVUE) UCL      10.17

   99% Chebyshev (MVUE) UCL      11.33

Suggested UCL to Use

95% Student's-t UCL 8.671

   90% Chebyshev(Mean, Sd) UCL       9.033    95% Chebyshev(Mean, Sd) UCL       9.414

 97.5% Chebyshev(Mean, Sd) UCL       9.944    99% Chebyshev(Mean, Sd) UCL      10.98

   95% Hall's Bootstrap UCL       8.641    95% Percentile Bootstrap UCL       8.628

   95% BCA Bootstrap UCL       8.606

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

HH-SE-Metals|Copper

General Statistics

Total Number of Observations      32 Number of Distinct Observations      26

Coefficient of Variation       0.214 Skewness       0.884

Maximum    221 Median    139

SD      30.74 Std. Error of Mean       5.434

Number of Missing Observations      16

Minimum      99.2 Mean    143.4

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.123 Lilliefors GOF Test

5% Lilliefors Critical Value       0.157 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.927 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.93 Data Not Normal at 5% Significance Level

5% K-S Critical Value       0.155 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.745 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.0943 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.439 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    152.6    95% Adjusted-CLT UCL (Chen-1995)    153.3

   95% Modified-t UCL (Johnson-1978)    152.8

MLE Mean (bias corrected)    143.4 MLE Sd (bias corrected)      30.67

Approximate Chi Square Value (0.05)   1313

Theta hat (MLE)       5.951 Theta star (bias corrected MLE)       6.56

nu hat (MLE)   1542 nu star (bias corrected)   1399

Gamma Statistics

k hat (MLE)      24.1 k star (bias corrected MLE)      21.86

5% Shapiro Wilk Critical Value       0.93 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0813 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.964 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    152.8    95% Adjusted Gamma UCL (use when n<50)    153.3

Adjusted Level of Significance      0.0416 Adjusted Chi Square Value   1309

Assuming Lognormal Distribution

   95% H-UCL    153    90% Chebyshev (MVUE) UCL    159

Maximum of Logged Data       5.398 SD of logged Data       0.205

Lognormal Statistics

Minimum of Logged Data       4.597 Mean of logged Data       4.945

5% Lilliefors Critical Value       0.157 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL    152.4    95% Jackknife UCL    152.6

   95% Standard Bootstrap UCL    152    95% Bootstrap-t UCL    154

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    166.2  97.5% Chebyshev (MVUE) UCL    176

   99% Chebyshev (MVUE) UCL    195.4

Suggested UCL to Use

95% Student's-t UCL 152.6

   90% Chebyshev(Mean, Sd) UCL    159.7    95% Chebyshev(Mean, Sd) UCL    167.1

 97.5% Chebyshev(Mean, Sd) UCL    177.3    99% Chebyshev(Mean, Sd) UCL    197.5

   95% Hall's Bootstrap UCL    153.7    95% Percentile Bootstrap UCL    151.9

   95% BCA Bootstrap UCL    153.9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

Total Number of Observations      24 Number of Distinct Observations      22

Number of Missing Observations      24

HH-SE-Metals|Lead

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.985 Shapiro Wilk GOF Test

SD      43.29 Std. Error of Mean       8.836

Coefficient of Variation       0.246 Skewness     -0.197

Minimum      87.8 Mean    176

Maximum    260 Median    180

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    191.1    95% Adjusted-CLT UCL (Chen-1995)    190.1

5% Lilliefors Critical Value       0.181 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.0846 Lilliefors GOF Test

K-S Test Statistic       0.108 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.178 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.321 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.743 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    191.1

MLE Mean (bias corrected)    176 MLE Sd (bias corrected)      47.69

Approximate Chi Square Value (0.05)    595.2

Theta hat (MLE)      11.33 Theta star (bias corrected MLE)      12.93

nu hat (MLE)    745.4 nu star (bias corrected)    653.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      15.53 k star (bias corrected MLE)      13.62

5% Shapiro Wilk Critical Value       0.916 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.123 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.946 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    193.2    95% Adjusted Gamma UCL (use when n<50)    194.5

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value    591.3

Assuming Lognormal Distribution

   95% H-UCL    195.6    90% Chebyshev (MVUE) UCL    205.9

Maximum of Logged Data       5.561 SD of logged Data       0.27

Lognormal Statistics

Minimum of Logged Data       4.475 Mean of logged Data       5.138

5% Lilliefors Critical Value       0.181 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL    190.5    95% Jackknife UCL    191.1

   95% Standard Bootstrap UCL    190.3    95% Bootstrap-t UCL    191

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    219.3  97.5% Chebyshev (MVUE) UCL    237.8

   99% Chebyshev (MVUE) UCL    274.3

Suggested UCL to Use

95% Student's-t UCL 191.1

   90% Chebyshev(Mean, Sd) UCL    202.5    95% Chebyshev(Mean, Sd) UCL    214.5

 97.5% Chebyshev(Mean, Sd) UCL    231.2    99% Chebyshev(Mean, Sd) UCL    263.9

   95% Hall's Bootstrap UCL    190.5    95% Percentile Bootstrap UCL    189.8

   95% BCA Bootstrap UCL    190.3

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

HH-SE-Metals|Manganese

General Statistics

Total Number of Observations      25 Number of Distinct Observations      24

Coefficient of Variation       0.275 Skewness       0.369

Maximum    521 Median    324

SD      88.99 Std. Error of Mean      17.8

Number of Missing Observations      23

Minimum    150 Mean    323

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.112 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.97 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Data appear Normal at 5% Significance Level

5% K-S Critical Value       0.174 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.744 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.123 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.252 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    353.5    95% Adjusted-CLT UCL (Chen-1995)    353.7

   95% Modified-t UCL (Johnson-1978)    353.7

MLE Mean (bias corrected)    323 MLE Sd (bias corrected)      94.32

Approximate Chi Square Value (0.05)    531.4

Theta hat (MLE)      24.29 Theta star (bias corrected MLE)      27.54

nu hat (MLE)    665 nu star (bias corrected)    586.5

Gamma Statistics

k hat (MLE)      13.3 k star (bias corrected MLE)      11.73

5% Shapiro Wilk Critical Value       0.918 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.132 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.971 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    356.6    95% Adjusted Gamma UCL (use when n<50)    359

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value    527.8

Assuming Lognormal Distribution

   95% H-UCL    360.3    90% Chebyshev (MVUE) UCL    380.1

Maximum of Logged Data       6.256 SD of logged Data       0.287

Lognormal Statistics

Minimum of Logged Data       5.011 Mean of logged Data       5.74

5% Lilliefors Critical Value       0.177 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL    352.3    95% Jackknife UCL    353.5

   95% Standard Bootstrap UCL    351.7    95% Bootstrap-t UCL    354.1

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    405.7  97.5% Chebyshev (MVUE) UCL    441.3

   99% Chebyshev (MVUE) UCL    511.2

Suggested UCL to Use

95% Student's-t UCL 353.5

   90% Chebyshev(Mean, Sd) UCL    376.4    95% Chebyshev(Mean, Sd) UCL    400.6

 97.5% Chebyshev(Mean, Sd) UCL    434.2    99% Chebyshev(Mean, Sd) UCL    500.1

   95% Hall's Bootstrap UCL    355.5    95% Percentile Bootstrap UCL    353

   95% BCA Bootstrap UCL    353

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

Total Number of Observations      25 Number of Distinct Observations      22

Number of Missing Observations      23

HH-SE-Metals|Mercury (total)

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.743 Shapiro Wilk GOF Test

SD       0.884 Std. Error of Mean       0.177

Coefficient of Variation       0.388 Skewness       2.033

Minimum       1.49 Mean       2.281

Maximum       5.07 Median       2

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.583    95% Adjusted-CLT UCL (Chen-1995)       2.648

5% Lilliefors Critical Value       0.177 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.246 Lilliefors GOF Test

K-S Test Statistic       0.196 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.175 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.577 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.745 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.595

MLE Mean (bias corrected)       2.281 MLE Sd (bias corrected)       0.793

Approximate Chi Square Value (0.05)    367.6

Theta hat (MLE)       0.243 Theta star (bias corrected MLE)       0.276

nu hat (MLE)    468.7 nu star (bias corrected)    413.8

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       9.373 k star (bias corrected MLE)       8.275

5% Shapiro Wilk Critical Value       0.918 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.861 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.567    95% Adjusted Gamma UCL (use when n<50)       2.588

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value    364.6

Assuming Lognormal Distribution

   95% H-UCL       2.552    90% Chebyshev (MVUE) UCL       2.701

Maximum of Logged Data       1.623 SD of logged Data       0.315

Lognormal Statistics

Minimum of Logged Data       0.399 Mean of logged Data       0.77

5% Lilliefors Critical Value       0.177 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

   95% CLT UCL       2.572    95% Jackknife UCL       2.583

   95% Standard Bootstrap UCL       2.572    95% Bootstrap-t UCL       2.751

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.898  97.5% Chebyshev (MVUE) UCL       3.172

   99% Chebyshev (MVUE) UCL       3.71

Suggested UCL to Use

95% Student's-t UCL       2.583 or 95% Modified-t UCL 2.595

   90% Chebyshev(Mean, Sd) UCL       2.811    95% Chebyshev(Mean, Sd) UCL       3.051

 97.5% Chebyshev(Mean, Sd) UCL       3.385    99% Chebyshev(Mean, Sd) UCL       4.04

   95% Hall's Bootstrap UCL       2.687    95% Percentile Bootstrap UCL       2.586

   95% BCA Bootstrap UCL       2.637

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

Total Number of Observations      25 Number of Distinct Observations      16

Number of Missing Observations      23

HH-SE-Metals|Thallium

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.925 Shapiro Wilk GOF Test

SD      0.0232 Std. Error of Mean     0.00464

Coefficient of Variation       0.127 Skewness       0.645

Minimum       0.135 Mean       0.182

Maximum       0.253 Median       0.182

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.19    95% Adjusted-CLT UCL (Chen-1995)       0.19

5% Lilliefors Critical Value       0.177 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.142 Lilliefors GOF Test

K-S Test Statistic       0.157 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.174 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.606 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.742 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.19

MLE Mean (bias corrected)       0.182 MLE Sd (bias corrected)      0.024

Approximate Chi Square Value (0.05)   2748

Theta hat (MLE)     0.00279 Theta star (bias corrected MLE)     0.00317

nu hat (MLE)   3262 nu star (bias corrected)   2872

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      65.24 k star (bias corrected MLE)      57.44

5% Shapiro Wilk Critical Value       0.918 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.166 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.94 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.19    95% Adjusted Gamma UCL (use when n<50)       0.191

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value   2740

Assuming Lognormal Distribution

   95% H-UCL       0.191    90% Chebyshev (MVUE) UCL       0.196

Maximum of Logged Data     -1.374 SD of logged Data       0.127

Lognormal Statistics

Minimum of Logged Data     -2.002 Mean of logged Data     -1.71

5% Lilliefors Critical Value       0.177 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       0.19    95% Jackknife UCL       0.19

   95% Standard Bootstrap UCL       0.19    95% Bootstrap-t UCL       0.191

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       0.202  97.5% Chebyshev (MVUE) UCL       0.211

   99% Chebyshev (MVUE) UCL       0.228

Suggested UCL to Use

95% Student's-t UCL 0.19

   90% Chebyshev(Mean, Sd) UCL       0.196    95% Chebyshev(Mean, Sd) UCL       0.202

 97.5% Chebyshev(Mean, Sd) UCL       0.211    99% Chebyshev(Mean, Sd) UCL       0.228

   95% Hall's Bootstrap UCL       0.192    95% Percentile Bootstrap UCL       0.19

   95% BCA Bootstrap UCL       0.191

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

Total Number of Observations      25 Number of Distinct Observations      24

Number of Missing Observations      23

HH-SE-Metals|Vanadium

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.933 Shapiro Wilk GOF Test

SD       5.498 Std. Error of Mean       1.1

Coefficient of Variation       0.199 Skewness     -0.733

Minimum      11.1 Mean      27.66

Maximum      38 Median      27.4

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      29.54    95% Adjusted-CLT UCL (Chen-1995)      29.29

5% Lilliefors Critical Value       0.177 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.145 Lilliefors GOF Test

K-S Test Statistic       0.175 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.174 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.871 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.743 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      29.51

MLE Mean (bias corrected)      27.66 MLE Sd (bias corrected)       6.376

Approximate Chi Square Value (0.05)    870.6

Theta hat (MLE)       1.295 Theta star (bias corrected MLE)       1.47

nu hat (MLE)   1068 nu star (bias corrected)    940.8

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      21.35 k star (bias corrected MLE)      18.82

5% Shapiro Wilk Critical Value       0.918 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.199 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.813 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      29.89    95% Adjusted Gamma UCL (use when n<50)      30.04

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value    866

Assuming Lognormal Distribution

   95% H-UCL      30.29    90% Chebyshev (MVUE) UCL      31.75

Maximum of Logged Data       3.638 SD of logged Data       0.238

Lognormal Statistics

Minimum of Logged Data       2.407 Mean of logged Data       3.296

5% Lilliefors Critical Value       0.177 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL      29.46    95% Jackknife UCL      29.54

   95% Standard Bootstrap UCL      29.45    95% Bootstrap-t UCL      29.4

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      33.56  97.5% Chebyshev (MVUE) UCL      36.08

   99% Chebyshev (MVUE) UCL      41.02

Suggested UCL to Use

95% Student's-t UCL 29.54

   90% Chebyshev(Mean, Sd) UCL      30.95    95% Chebyshev(Mean, Sd) UCL      32.45

 97.5% Chebyshev(Mean, Sd) UCL      34.52    99% Chebyshev(Mean, Sd) UCL      38.6

   95% Hall's Bootstrap UCL      29.44    95% Percentile Bootstrap UCL      29.47

   95% BCA Bootstrap UCL      29.28

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

F-61 AECOM

Final

July 2017



ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

HH-SE-PAHs|Benzo(a)anthracene

General Statistics

Total Number of Observations      25 Number of Distinct Observations      22

Coefficient of Variation       0.561 Skewness       0.689

Maximum       5.62 Median       2.24

SD       1.27 Std. Error of Mean       0.254

Number of Missing Observations      23

Minimum       0.39 Mean       2.265

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.156 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.922 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.753 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.212 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.987 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       2.7    95% Adjusted-CLT UCL (Chen-1995)       2.72

   95% Modified-t UCL (Johnson-1978)       2.705

Theta hat (MLE)       0.824 Theta star (bias corrected MLE)       0.927

nu hat (MLE)    137.4 nu star (bias corrected)    122.2

Gamma Statistics

k hat (MLE)       2.748 k star (bias corrected MLE)       2.445

5% K-S Critical Value       0.176 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.834    95% Adjusted Gamma UCL (use when n<50)       2.878

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value      96.22

MLE Mean (bias corrected)       2.265 MLE Sd (bias corrected)       1.449

Approximate Chi Square Value (0.05)      97.71

Lognormal Statistics

Minimum of Logged Data     -0.942 Mean of logged Data       0.625

5% Lilliefors Critical Value       0.177 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.247 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.887 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       3.894  97.5% Chebyshev (MVUE) UCL       4.56

   99% Chebyshev (MVUE) UCL       5.869

Assuming Lognormal Distribution

   95% H-UCL       3.232    90% Chebyshev (MVUE) UCL       3.414

Maximum of Logged Data       1.726 SD of logged Data       0.698

   95% Hall's Bootstrap UCL       2.747    95% Percentile Bootstrap UCL       2.668

   95% BCA Bootstrap UCL       2.725

   95% CLT UCL       2.683    95% Jackknife UCL       2.7

   95% Standard Bootstrap UCL       2.68    95% Bootstrap-t UCL       2.735

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 2.7

   90% Chebyshev(Mean, Sd) UCL       3.027    95% Chebyshev(Mean, Sd) UCL       3.372

 97.5% Chebyshev(Mean, Sd) UCL       3.851    99% Chebyshev(Mean, Sd) UCL       4.792
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

Minimum       0.58 Mean       3.053

Maximum       7.57 Median       2.9

Total Number of Observations      25 Number of Distinct Observations      20

Number of Missing Observations      23

HH-SE-PAHs|Benzo(a)pyrene

General Statistics

5% Lilliefors Critical Value       0.177 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.134 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD       1.776 Std. Error of Mean       0.355

Coefficient of Variation       0.582 Skewness       0.748

Gamma GOF Test

A-D Test Statistic       0.411 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.752 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.669

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.661    95% Adjusted-CLT UCL (Chen-1995)       3.694

Theta hat (MLE)       1.091 Theta star (bias corrected MLE)       1.226

nu hat (MLE)    140 nu star (bias corrected)    124.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.799 k star (bias corrected MLE)       2.49

K-S Test Statistic       0.147 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.176 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.811    95% Adjusted Gamma UCL (use when n<50)       3.87

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value      98.22

MLE Mean (bias corrected)       3.053 MLE Sd (bias corrected)       1.935

Approximate Chi Square Value (0.05)      99.73

Lognormal Statistics

Minimum of Logged Data     -0.545 Mean of logged Data       0.927

5% Lilliefors Critical Value       0.177 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.189 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.942 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       5.086  97.5% Chebyshev (MVUE) UCL       5.933

   99% Chebyshev (MVUE) UCL       7.596

Assuming Lognormal Distribution

   95% H-UCL       4.225    90% Chebyshev (MVUE) UCL       4.476

Maximum of Logged Data       2.024 SD of logged Data       0.67

   95% Hall's Bootstrap UCL       3.745    95% Percentile Bootstrap UCL       3.639

   95% BCA Bootstrap UCL       3.683

   95% CLT UCL       3.637    95% Jackknife UCL       3.661

   95% Standard Bootstrap UCL       3.617    95% Bootstrap-t UCL       3.723

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 3.661

   90% Chebyshev(Mean, Sd) UCL       4.119    95% Chebyshev(Mean, Sd) UCL       4.601

 97.5% Chebyshev(Mean, Sd) UCL       5.271    99% Chebyshev(Mean, Sd) UCL       6.588
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

Minimum       0.64 Mean       1.701

Maximum       5 Median       1.52

Total Number of Observations      25 Number of Distinct Observations      19

Number of Missing Observations      23

HH-SE-PAHs|Benzo(k)fluoranthene

General Statistics

5% Lilliefors Critical Value       0.177 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.217 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.775 Shapiro Wilk GOF Test

SD       0.956 Std. Error of Mean       0.191

Coefficient of Variation       0.562 Skewness       2.216

Gamma GOF Test

A-D Test Statistic       0.653 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.748 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.042

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.028    95% Adjusted-CLT UCL (Chen-1995)       2.106

Theta hat (MLE)       0.368 Theta star (bias corrected MLE)       0.416

nu hat (MLE)    231 nu star (bias corrected)    204.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.62 k star (bias corrected MLE)       4.092

K-S Test Statistic       0.144 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.175 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       2.017    95% Adjusted Gamma UCL (use when n<50)       2.041

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value    170.5

MLE Mean (bias corrected)       1.701 MLE Sd (bias corrected)       0.841

Approximate Chi Square Value (0.05)    172.5

Lognormal Statistics

Minimum of Logged Data     -0.446 Mean of logged Data       0.419

5% Lilliefors Critical Value       0.177 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.115 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.962 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       2.379  97.5% Chebyshev (MVUE) UCL       2.681

   99% Chebyshev (MVUE) UCL       3.274

Assuming Lognormal Distribution

   95% H-UCL       2.024    90% Chebyshev (MVUE) UCL       2.162

Maximum of Logged Data       1.609 SD of logged Data       0.459

   95% Hall's Bootstrap UCL       3.577    95% Percentile Bootstrap UCL       2.018

   95% BCA Bootstrap UCL       2.137

   95% CLT UCL       2.015    95% Jackknife UCL       2.028

   95% Standard Bootstrap UCL       2.006    95% Bootstrap-t UCL       2.24

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 2.041

   90% Chebyshev(Mean, Sd) UCL       2.274    95% Chebyshev(Mean, Sd) UCL       2.534

 97.5% Chebyshev(Mean, Sd) UCL       2.894    99% Chebyshev(Mean, Sd) UCL       3.602
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

Minimum       0.52 Mean 3.112

Maximum       7.73 Median       3.41

Total Number of Observations      25 Number of Distinct Observations      25

Number of Missing Observations      23

HH-SE-PAHs|Benzo(b)fluoranthene

General Statistics

5% Lilliefors Critical Value       0.177 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.137 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.931 Shapiro Wilk GOF Test

SD       1.724 Std. Error of Mean       0.345

Coefficient of Variation       0.554 Skewness       0.372

Gamma GOF Test

A-D Test Statistic       1.242 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.754 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.707

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.702    95% Adjusted-CLT UCL (Chen-1995)       3.707

Theta hat (MLE)       1.236 Theta star (bias corrected MLE)       1.388

nu hat (MLE)    125.9 nu star (bias corrected)    112.1

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.518 k star (bias corrected MLE)       2.242

K-S Test Statistic       0.198 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.176 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.935    95% Adjusted Gamma UCL (use when n<50)       3.999

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value      87.25

MLE Mean (bias corrected)       3.112 MLE Sd (bias corrected)       2.078

Approximate Chi Square Value (0.05)      88.67

Lognormal Statistics

Minimum of Logged Data     -0.654 Mean of logged Data       0.924

5% Lilliefors Critical Value       0.177 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.216 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.855 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       5.603  97.5% Chebyshev (MVUE) UCL       6.606

   99% Chebyshev (MVUE) UCL       8.577

Assuming Lognormal Distribution

   95% H-UCL       4.653    90% Chebyshev (MVUE) UCL       4.88

Maximum of Logged Data       2.045 SD of logged Data       0.747

   95% Hall's Bootstrap UCL       3.748    95% Percentile Bootstrap UCL       3.648

   95% BCA Bootstrap UCL       3.645

   95% CLT UCL       3.68    95% Jackknife UCL       3.702

   95% Standard Bootstrap UCL       3.659    95% Bootstrap-t UCL       3.746

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 3.702

   90% Chebyshev(Mean, Sd) UCL       4.147    95% Chebyshev(Mean, Sd) UCL       4.616

 97.5% Chebyshev(Mean, Sd) UCL       5.266    99% Chebyshev(Mean, Sd) UCL       6.544
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Minimum       0.27 Mean       1.762

Maximum      14 Median       1.3

Total Number of Observations      25 Number of Distinct Observations      23

Number of Missing Observations      23

HH-SE-PAHs|C2-Benzanthracene/chrysenes

General Statistics

5% Lilliefors Critical Value       0.177 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.359 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.448 Shapiro Wilk GOF Test

SD       2.663 Std. Error of Mean       0.533

Coefficient of Variation       1.512 Skewness       4.369

Gamma GOF Test

A-D Test Statistic       1.386 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.766 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.75

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.673    95% Adjusted-CLT UCL (Chen-1995)       3.135

Theta hat (MLE)       1.369 Theta star (bias corrected MLE)       1.52

nu hat (MLE)      64.35 nu star (bias corrected)      57.96

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.287 k star (bias corrected MLE)       1.159

K-S Test Statistic       0.231 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.178 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.463    95% Adjusted Gamma UCL (use when n<50)       2.521

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value      40.51

MLE Mean (bias corrected)       1.762 MLE Sd (bias corrected)       1.636

Approximate Chi Square Value (0.05)      41.46

Lognormal Statistics

Minimum of Logged Data     -1.309 Mean of logged Data       0.13

5% Lilliefors Critical Value       0.177 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.152 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.924 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 2.892  97.5% Chebyshev (MVUE) UCL       3.453

   99% Chebyshev (MVUE) UCL       4.555

Assuming Lognormal Distribution

   95% H-UCL       2.419    90% Chebyshev (MVUE) UCL       2.488

Maximum of Logged Data       2.639 SD of logged Data       0.844

   95% Hall's Bootstrap UCL       6.364    95% Percentile Bootstrap UCL       2.734

   95% BCA Bootstrap UCL       3.213

   95% CLT UCL       2.638    95% Jackknife UCL       2.673

   95% Standard Bootstrap UCL       2.626    95% Bootstrap-t UCL       4.83

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% H-UCL       2.419

   90% Chebyshev(Mean, Sd) UCL       3.359    95% Chebyshev(Mean, Sd) UCL       4.083

 97.5% Chebyshev(Mean, Sd) UCL       5.088    99% Chebyshev(Mean, Sd) UCL       7.061

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.
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Total Number of Observations      25 Number of Distinct Observations      22

Number of Missing Observations      23

HH-SE-PAHs|Chrysene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.896 Shapiro Wilk GOF Test

SD       1.832 Std. Error of Mean       0.366

Coefficient of Variation       0.606 Skewness       1.229

Minimum       0.59 Mean       3.025

Maximum       8.87 Median       3.1

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.652    95% Adjusted-CLT UCL (Chen-1995)       3.724

5% Lilliefors Critical Value       0.177 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.159 Lilliefors GOF Test

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.176 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.614 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.753 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.667

MLE Mean (bias corrected)       3.025 MLE Sd (bias corrected)       1.96

Approximate Chi Square Value (0.05)      94.9

Theta hat (MLE)       1.13 Theta star (bias corrected MLE)       1.27

nu hat (MLE)    133.8 nu star (bias corrected)    119.1

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.676 k star (bias corrected MLE)       2.382

5% Shapiro Wilk Critical Value       0.918 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.161 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.925 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.797    95% Adjusted Gamma UCL (use when n<50)       3.856

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value      93.43

Assuming Lognormal Distribution

   95% H-UCL       4.252    90% Chebyshev (MVUE) UCL       4.495

Maximum of Logged Data       2.183 SD of logged Data       0.69

Lognormal Statistics

Minimum of Logged Data     -0.528 Mean of logged Data       0.909

5% Lilliefors Critical Value       0.177 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       3.628    95% Jackknife UCL       3.652

   95% Standard Bootstrap UCL       3.612    95% Bootstrap-t UCL       3.795

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       5.121  97.5% Chebyshev (MVUE) UCL       5.99

   99% Chebyshev (MVUE) UCL       7.698

Suggested UCL to Use

95% Student's-t UCL 3.652

   90% Chebyshev(Mean, Sd) UCL       4.125    95% Chebyshev(Mean, Sd) UCL       4.622

 97.5% Chebyshev(Mean, Sd) UCL       5.314    99% Chebyshev(Mean, Sd) UCL       6.671

   95% Hall's Bootstrap UCL       3.939    95% Percentile Bootstrap UCL       3.6

   95% BCA Bootstrap UCL       3.69

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Number of Missing Observations      23

Number of Detects      24 Number of Non-Detects       1

HH-SE-PAHs|Dibenzo(a,h)anthracene

General Statistics

Total Number of Observations      25 Number of Distinct Observations      21

Mean Detects       0.36 SD Detects       0.196

Median Detects       0.365 CV Detects       0.544

Maximum Detect       0.81 Maximum Non-Detect      0.024

Variance Detects      0.0385 Percent Non-Detects       4%

Number of Distinct Detects      20 Number of Distinct Non-Detects       1

Minimum Detect      0.098 Minimum Non-Detect      0.024

5% Shapiro Wilk Critical Value       0.916 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.108 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.936 Shapiro Wilk GOF Test

Skewness Detects       0.622 Kurtosis Detects     -0.172

Mean of Logged Detects     -1.18 SD of Logged Detects       0.6

SD       0.199    95% KM (BCA) UCL       0.414

95% KM (t) UCL       0.416 95% KM (Percentile Bootstrap) UCL       0.415

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.347 Standard Error of Mean      0.0407

5% Lilliefors Critical Value       0.181 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.401 Anderson-Darling GOF Test

5% A-D Critical Value       0.75 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.601 99% KM Chebyshev UCL       0.752

   95% KM (z) UCL       0.414    95% KM Bootstrap t UCL       0.421

90% KM Chebyshev UCL       0.469 95% KM Chebyshev UCL       0.524

Theta hat (MLE)       0.109 Theta star (bias corrected MLE)       0.123

nu hat (MLE)    158.9 nu star (bias corrected)    140.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       3.31 k star (bias corrected MLE)       2.924

K-S Test Statistic       0.147 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.179 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (151.35, α)    123.9 Adjusted Chi Square Value (151.35, β)    122.2

   95% Gamma Approximate KM-UCL (use when n>=50)       0.423    95% Gamma Adjusted KM-UCL (use when n<50)       0.429

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       3.027 nu hat (KM)    151.3

MLE Mean (bias corrected)       0.36 MLE Sd (bias corrected)       0.211

Maximum       0.81 Median       0.33

SD       0.203 CV       0.585

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.0317 Mean       0.347

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0395

Approximate Chi Square Value (111.74, α)      88.34 Adjusted Chi Square Value (111.74, β)      86.92

nu hat (MLE)    125.5 nu star (bias corrected)    111.7

MLE Mean (bias corrected)       0.347 MLE Sd (bias corrected)       0.232

k hat (MLE)       2.509 k star (bias corrected MLE)       2.235

Theta hat (MLE)       0.138 Theta star (bias corrected MLE)       0.155

Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.181 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.946 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.916 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.439    95% Gamma Adjusted UCL (use when n<50)       0.446

Detected Data appear Lognormal at 5% Significance Level
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   95% BCA Bootstrap UCL       0.416    95% Bootstrap t UCL       0.423

   95% H-UCL (Log ROS)       0.477

SD in Original Scale       0.201 SD in Log Scale       0.658

   95% t UCL (assumes normality of ROS data)       0.417    95% Percentile Bootstrap UCL       0.414

HH-SE-PAHs|Dibenzo(a,h)anthracene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.349 Mean in Log Scale     -1.239

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.346 Mean in Log Scale     -1.31

KM SD (logged)       0.763    95% Critical H Value (KM-Log)       2.212

KM Standard Error of Mean (logged)       0.156

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.282    95% H-UCL (KM -Log)       0.524

Suggested UCL to Use

95% KM (t) UCL 0.416 95% KM (Percentile Bootstrap) UCL       0.415

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.204 SD in Log Scale       0.875

   95% t UCL (Assumes normality)       0.416    95% H-Stat UCL       0.602

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

F-69 AECOM

Final

July 2017



ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

Total Number of Observations      25 Number of Distinct Observations      20

Number of Missing Observations      23

HH-SE-PAHs|Indeno(1,2,3-cd)pyrene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.944 Shapiro Wilk GOF Test

SD       0.83 Std. Error of Mean       0.166

Coefficient of Variation       0.489 Skewness       0.324

Minimum       0.35 Mean       1.698

Maximum       3.74 Median       1.8

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.982    95% Adjusted-CLT UCL (Chen-1995)       1.983

5% Lilliefors Critical Value       0.177 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.145 Lilliefors GOF Test

K-S Test Statistic       0.192 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.176 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.977 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.984

MLE Mean (bias corrected)       1.698 MLE Sd (bias corrected)       0.959

Approximate Chi Square Value (0.05)    128.7

Theta hat (MLE)       0.481 Theta star (bias corrected MLE)       0.542

nu hat (MLE)    176.5 nu star (bias corrected)    156.7

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.53 k star (bias corrected MLE)       3.133

5% Shapiro Wilk Critical Value       0.918 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.231 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.889 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.066    95% Adjusted Gamma UCL (use when n<50)       2.095

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value    127

Assuming Lognormal Distribution

   95% H-UCL       2.27    90% Chebyshev (MVUE) UCL       2.418

Maximum of Logged Data       1.319 SD of logged Data       0.607

Lognormal Statistics

Minimum of Logged Data     -1.05 Mean of logged Data       0.381

5% Lilliefors Critical Value       0.177 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL       1.971    95% Jackknife UCL       1.982

   95% Standard Bootstrap UCL       1.965    95% Bootstrap-t UCL       1.974

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.723  97.5% Chebyshev (MVUE) UCL       3.146

   99% Chebyshev (MVUE) UCL       3.976

Suggested UCL to Use

95% Student's-t UCL 1.982

   90% Chebyshev(Mean, Sd) UCL       2.196    95% Chebyshev(Mean, Sd) UCL       2.421

 97.5% Chebyshev(Mean, Sd) UCL       2.735    99% Chebyshev(Mean, Sd) UCL       3.349

   95% Hall's Bootstrap UCL       1.983    95% Percentile Bootstrap UCL       1.972

   95% BCA Bootstrap UCL       1.976

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Number of Missing Observations      23

Number of Detects      23 Number of Non-Detects       2

HH-SE-PAHs|Naphthalene

General Statistics

Total Number of Observations      25 Number of Distinct Observations      21

Mean Detects       0.467 SD Detects       0.224

Median Detects       0.46 CV Detects       0.48

Maximum Detect       1.1 Maximum Non-Detect      0.017

Variance Detects      0.0502 Percent Non-Detects       8%

Number of Distinct Detects      19 Number of Distinct Non-Detects       2

Minimum Detect       0.18 Minimum Non-Detect      0.014

5% Shapiro Wilk Critical Value       0.914 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.178 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.908 Shapiro Wilk GOF Test

Skewness Detects       1.098 Kurtosis Detects       1.282

Mean of Logged Detects     -0.864 SD of Logged Detects       0.463

SD       0.244    95% KM (BCA) UCL       0.515

95% KM (t) UCL       0.516 95% KM (Percentile Bootstrap) UCL       0.513

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.431 Standard Error of Mean      0.0498

5% Lilliefors Critical Value       0.185 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.383 Anderson-Darling GOF Test

5% A-D Critical Value       0.747 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.742 99% KM Chebyshev UCL       0.927

   95% KM (z) UCL       0.513    95% KM Bootstrap t UCL       0.528

90% KM Chebyshev UCL       0.58 95% KM Chebyshev UCL       0.648

Theta hat (MLE)      0.0933 Theta star (bias corrected MLE)       0.107

nu hat (MLE)    230.3 nu star (bias corrected)    201.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       5.006 k star (bias corrected MLE)       4.382

K-S Test Statistic       0.157 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.182 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (156.55, α)    128.6 Adjusted Chi Square Value (156.55, β)    126.9

   95% Gamma Approximate KM-UCL (use when n>=50)       0.525    95% Gamma Adjusted KM-UCL (use when n<50)       0.532

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       3.131 nu hat (KM)    156.6

MLE Mean (bias corrected)       0.467 MLE Sd (bias corrected)       0.223

Maximum       1.1 Median       0.35

SD       0.241 CV       0.553

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.0717 Mean       0.436

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0395

Approximate Chi Square Value (134.09, α)    108.3 Adjusted Chi Square Value (134.09, β)    106.8

nu hat (MLE)    150.9 nu star (bias corrected)    134.1

MLE Mean (bias corrected)       0.436 MLE Sd (bias corrected)       0.266

k hat (MLE)       3.017 k star (bias corrected MLE)       2.682

Theta hat (MLE)       0.144 Theta star (bias corrected MLE)       0.162

Lilliefors Test Statistic       0.134 Lilliefors GOF Test

5% Lilliefors Critical Value       0.185 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.972 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.914 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.539    95% Gamma Adjusted UCL (use when n<50)       0.547

Detected Data appear Lognormal at 5% Significance Level
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   95% BCA Bootstrap UCL       0.528    95% Bootstrap t UCL       0.53

   95% H-UCL (Log ROS)       0.554

SD in Original Scale       0.233 SD in Log Scale       0.536

   95% t UCL (assumes normality of ROS data)       0.521    95% Percentile Bootstrap UCL       0.517

HH-SE-PAHs|Naphthalene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.441 Mean in Log Scale     -0.951

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.431 Mean in Log Scale     -1.184

KM SD (logged)       1.021    95% Critical H Value (KM-Log)       2.521

KM Standard Error of Mean (logged)       0.209

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.136    95% H-UCL (KM -Log)       0.914

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL 0.516 95% KM (Percentile Bootstrap) UCL       0.513

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       0.249 SD in Log Scale       1.193

   95% t UCL (Assumes normality)       0.516    95% H-Stat UCL       1.219
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Minimum 9.3000E-4 Mean     0.00478

Maximum      0.0244 Median     0.003

Total Number of Observations      25 Number of Distinct Observations      21

Number of Missing Observations      23

HH-SE-Pesticides|Dieldrin

General Statistics

5% Lilliefors Critical Value       0.177 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.258 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.655 Shapiro Wilk GOF Test

SD     0.00536 Std. Error of Mean     0.00107

Coefficient of Variation       1.121 Skewness       2.693

Gamma GOF Test

A-D Test Statistic       0.988 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.762 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)     0.00671

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     0.00661    95% Adjusted-CLT UCL (Chen-1995)     0.00716

Theta hat (MLE)     0.00327 Theta star (bias corrected MLE)     0.00364

nu hat (MLE)      73.15 nu star (bias corrected)      65.71

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.463 k star (bias corrected MLE)       1.314

K-S Test Statistic       0.187 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.178 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     0.00653    95% Adjusted Gamma UCL (use when n<50)     0.00668

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value      47.02

MLE Mean (bias corrected)     0.00478 MLE Sd (bias corrected)     0.00417

Approximate Chi Square Value (0.05)      48.05

Lognormal Statistics

Minimum of Logged Data     -6.98 Mean of logged Data     -5.723

5% Lilliefors Critical Value       0.177 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.127 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 0.00812  97.5% Chebyshev (MVUE) UCL     0.00967

   99% Chebyshev (MVUE) UCL      0.0127

Assuming Lognormal Distribution

   95% H-UCL     0.00678    90% Chebyshev (MVUE) UCL     0.007

Maximum of Logged Data     -3.713 SD of logged Data       0.827

   95% Hall's Bootstrap UCL      0.0149    95% Percentile Bootstrap UCL     0.0065

   95% BCA Bootstrap UCL     0.00748

   95% CLT UCL     0.00654    95% Jackknife UCL     0.00661

   95% Standard Bootstrap UCL     0.00649    95% Bootstrap-t UCL     0.00855

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% H-UCL     0.00678

   90% Chebyshev(Mean, Sd) UCL     0.00799    95% Chebyshev(Mean, Sd) UCL     0.00945

 97.5% Chebyshev(Mean, Sd) UCL      0.0115    99% Chebyshev(Mean, Sd) UCL      0.0154

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.
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Total Number of Observations      25 Number of Distinct Observations      24

Number of Missing Observations      23

HH-SE-SVOCs|bis-(2-Ethylhexyl)phthalate

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.87 Shapiro Wilk GOF Test

SD       3.935 Std. Error of Mean       0.787

Coefficient of Variation       0.598 Skewness       1.746

Minimum       0.614 Mean       6.577

Maximum      20 Median       5.9

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.924    95% Adjusted-CLT UCL (Chen-1995)       8.166

5% Lilliefors Critical Value       0.177 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.157 Lilliefors GOF Test

K-S Test Statistic       0.103 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.176 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.331 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.751 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       7.97

MLE Mean (bias corrected)       6.577 MLE Sd (bias corrected)       4.018

Approximate Chi Square Value (0.05)    108.2

Theta hat (MLE)       2.182 Theta star (bias corrected MLE)       2.455

nu hat (MLE)    150.7 nu star (bias corrected)    134

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.014 k star (bias corrected MLE)       2.679

5% Shapiro Wilk Critical Value       0.918 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.115 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.911 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       8.142    95% Adjusted Gamma UCL (use when n<50)       8.262

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value    106.6

Assuming Lognormal Distribution

   95% H-UCL       9.131    90% Chebyshev (MVUE) UCL       9.682

Maximum of Logged Data       2.996 SD of logged Data       0.661

Lognormal Statistics

Minimum of Logged Data     -0.488 Mean of logged Data       1.709

5% Lilliefors Critical Value       0.177 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

   95% CLT UCL       7.872    95% Jackknife UCL       7.924

   95% Standard Bootstrap UCL       7.867    95% Bootstrap-t UCL       8.425

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.99  97.5% Chebyshev (MVUE) UCL      12.8

   99% Chebyshev (MVUE) UCL      16.36

Suggested UCL to Use

95% Student's-t UCL 7.924

   90% Chebyshev(Mean, Sd) UCL       8.939    95% Chebyshev(Mean, Sd) UCL      10.01

 97.5% Chebyshev(Mean, Sd) UCL      11.49    99% Chebyshev(Mean, Sd) UCL      14.41

   95% Hall's Bootstrap UCL       8.99    95% Percentile Bootstrap UCL       7.959

   95% BCA Bootstrap UCL       8.152

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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     25      23

     23

0.273 1.29

7.19       0.917

      1.4       0.28

      1.086       3.616

      0.509

      0.918

      0.374

      0.177

      1.769       1.967

      1.803

      2.477

      0.756

      0.302

      0.177

      2.087       1.863

      0.618       0.692

   104.3      93.15

      1.29       0.945

     71.89

     0.0395      70.62

      1.671       1.701

      0.854

      0.918

      0.239

      0.177

    -1.298   -0.00391

      1.973       0.632

      1.589       1.69

      1.91       2.215

      2.814

      1.75       1.769

      1.755       3.041

      3.882       1.801

      2.028

      2.13       2.51

      3.039       4.076

2.51

HH-SE-PCBs|Total PCB (Non DLC)

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
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     25      23

     23

      0.288 1.362

7.56       0.968

      1.47       0.294

      1.08       3.62

      0.509

      0.918

      0.373

      0.177

      1.864       2.073

      1.9

      2.47

      0.756

      0.3

      0.177

      2.104       1.878

      0.647       0.725

   105.2      93.91

      1.362       0.993

     72.56

     0.0395      71.28

      1.762       1.794

      0.854

      0.918

      0.238

      0.177

    -1.245      0.0525

      2.023       0.63

      1.678       1.784

      2.016       2.337

      2.968

      1.845       1.864

      1.833       3.205

      4.133       1.887

      2.2

      2.243       2.643

      3.197       4.287

2.643

HH-SE-PCBs|PCB, TOTAL

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL   2235

   90% Chebyshev(Mean, Sd) UCL   2495    95% Chebyshev(Mean, Sd) UCL   2812

 97.5% Chebyshev(Mean, Sd) UCL   3252    99% Chebyshev(Mean, Sd) UCL   4115

Suggested UCL to Use

95% Student's-t UCL   2194

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   3155  97.5% Chebyshev (MVUE) UCL   3717

   99% Chebyshev (MVUE) UCL

   95% CLT UCL   2179    95% Jackknife UCL   2194

   95% Standard Bootstrap UCL   2173    95% Bootstrap-t UCL   2238

   95% Hall's Bootstrap UCL   2259    95% Percentile Bootstrap UCL   2208

Lognormal Statistics

Minimum of Logged Data       5.598 Mean of logged Data       7.266

  4820

Assuming Lognormal Distribution

   95% H-UCL   2620    90% Chebyshev (MVUE) UCL   2750

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.953 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.177 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.106

Maximum of Logged Data       8.507 SD of logged Data       0.74

nu hat (MLE)    117.9 nu star (bias corrected)    105.1

MLE Mean (bias corrected)   1795 MLE Sd (bias corrected)   1238

Approximate Chi Square Value (0.05)      82.42

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   2289    95% Adjusted Gamma UCL (use when n<50)   2327

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value      81.06

5% A-D Critical Value       0.755 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.0751 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

k hat (MLE)       2.358 k star (bias corrected MLE)       2.102

5% K-S Critical Value       0.176 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)    761.4 Theta star (bias corrected MLE)    854.3

Lilliefors Test Statistic       0.14 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   2202

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test

A-D Test Statistic       0.164 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   2194    95% Adjusted-CLT UCL (Chen-1995)   2231

Coefficient of Variation       0.649 Skewness       1.037

Maximum   4950 Median   1440

SD

Normal GOF Test

Shapiro Wilk Test Statistic       0.922 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Data appear Normal at 5% Significance Level

C19-C40 PETROLEUM HYDROCARBONS (rm_00_03)

  1795

General Statistics

Total Number of Observations      25 Number of Distinct Observations      18

  1166 Std. Error of Mean    233.2

Number of Missing Observations       0

Minimum    270 Mean
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 97.5% Chebyshev(Mean, Sd) UCL    361.3    99% Chebyshev(Mean, Sd) UCL    457.3

Suggested UCL to Use

95% Student's-t UCL    243.8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   95% CLT UCL    242.1    95% Jackknife UCL    243.8

   95% Standard Bootstrap UCL    240.2    95% Bootstrap-t UCL    250.9

   95% Hall's Bootstrap UCL    249.9    95% Percentile Bootstrap UCL    241.6

   95% BCA Bootstrap UCL    245.5

   90% Chebyshev(Mean, Sd) UCL    277.2    95% Chebyshev(Mean, Sd) UCL    312.4

   535.6

Assuming Lognormal Distribution

   95% H-UCL    291.1    90% Chebyshev (MVUE) UCL    305.6

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    350.6  97.5% Chebyshev (MVUE) UCL    413

   99% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value       0.177 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.106

Maximum of Logged Data       6.31 SD of logged Data       0.74

Lognormal Statistics

Minimum of Logged Data       3.401 Mean of logged Data       5.069

Approximate Chi Square Value (0.05)      82.42

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    254.3    95% Adjusted Gamma UCL (use when n<50)    258.6

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value      81.06

Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.953 Shapiro Wilk Lognormal GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.358 k star (bias corrected MLE)       2.102

Theta hat (MLE)      84.6 Theta star (bias corrected MLE)      94.92

nu hat (MLE)    117.9 nu star (bias corrected)    105.1

MLE Mean (bias corrected)    199.5 MLE Sd (bias corrected)    137.6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    243.8

Gamma GOF Test

A-D Test Statistic       0.164 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.755 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.0751 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.176 Detected data appear Gamma Distributed at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.14 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)    247.8

5% Lilliefors Critical Value       0.177 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    244.7

      0.649 Skewness       1.037

Minimum      30 Mean    199.5

Maximum    550 Median

Normal GOF Test

Shapiro Wilk Test Statistic       0.922 Shapiro Wilk GOF Test

SD    129.5 Std. Error of Mean      25.91

Coefficient of Variation

C9-C18 PETROLEUM HYDROCARBONS (rm_00_03)

General Statistics

   160

Total Number of Observations      25 Number of Distinct Observations      18

Number of Missing Observations       0
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 3.2600E-5

   90% Chebyshev(Mean, Sd) UCL 2.8786E-5    95% Chebyshev(Mean, Sd) UCL 3.2600E-5

 97.5% Chebyshev(Mean, Sd) UCL 3.7894E-5    99% Chebyshev(Mean, Sd) UCL 4.8294E-5

   95% Hall's Bootstrap UCL 4.4515E-5    95% Percentile Bootstrap UCL 2.5342E-5

   95% BCA Bootstrap UCL 2.6696E-5

   95% CLT UCL 2.4983E-5    95% Jackknife UCL 2.5168E-5

   95% Standard Bootstrap UCL 2.4873E-5    95% Bootstrap-t UCL 2.9342E-5

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL 2.9621E-5  97.5% Chebyshev (MVUE) UCL 3.3787E-5

   99% Chebyshev (MVUE) UCL 4.1970E-5

Assuming Lognormal Distribution

   95% H-UCL 2.4917E-5    90% Chebyshev (MVUE) UCL 2.6619E-5

Maximum of Logged Data     -9.518 SD of logged Data       0.528

Lognormal Statistics

Minimum of Logged Data     -12.1 Mean of logged Data     -10.95

5% Lilliefors Critical Value       0.177 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.22 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.923 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 2.4843E-5    95% Adjusted Gamma UCL (use when n<50) 2.5184E-5

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value    123.9

MLE Mean (bias corrected) 2.0366E-5 MLE Sd (bias corrected) 1.1634E-5

Approximate Chi Square Value (0.05)    125.6

Theta hat (MLE) 5.9001E-6 Theta star (bias corrected MLE) 6.6464E-6

nu hat (MLE)    172.6 nu star (bias corrected)    153.2

Gamma Statistics

k hat (MLE)       3.452 k star (bias corrected MLE)       3.064

5% K-S Critical Value       0.176 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.75 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.259 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.403 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL 2.5168E-5    95% Adjusted-CLT UCL (Chen-1995) 2.6581E-5

   95% Modified-t UCL (Johnson-1978) 2.5417E-5

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.314 Lilliefors GOF Test

5% Lilliefors Critical Value       0.177 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.693 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.918 Data Not Normal at 5% Significance Level

Total Number of Observations      25 Number of Distinct Observations      25

PCB-TEQ (rm_00_03)

Coefficient of Variation     N/A    Skewness       2.664

Maximum 7.3487E-5 Median 1.6468E-5

SD 1.4034E-5 Std. Error of Mean 2.8069E-6

Number of Missing Observations       0

Minimum 5.5643E-6 Mean 2.0366E-5

General Statistics
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ProUCL Version 5.0.00
River Mile 0-3 Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL     0.00117

   90% Chebyshev(Mean, Sd) UCL 9.8072E-4    95% Chebyshev(Mean, Sd) UCL     0.00117

 97.5% Chebyshev(Mean, Sd) UCL     0.00143    99% Chebyshev(Mean, Sd) UCL     0.00194

   95% Hall's Bootstrap UCL 9.4998E-4    95% Percentile Bootstrap UCL 8.0592E-4

   95% BCA Bootstrap UCL 8.6977E-4

   95% CLT UCL 7.9450E-4    95% Jackknife UCL 8.0358E-4

   95% Standard Bootstrap UCL 7.8829E-4    95% Bootstrap-t UCL     0.00113

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL 9.0492E-4  97.5% Chebyshev (MVUE) UCL     0.00107

   99% Chebyshev (MVUE) UCL     0.0014

Assuming Lognormal Distribution

   95% H-UCL 7.5302E-4    90% Chebyshev (MVUE) UCL 7.8394E-4

Maximum of Logged Data     -5.891 SD of logged Data       0.788

Lognormal Statistics

Minimum of Logged Data     -9.3 Mean of logged Data     -7.863

5% Lilliefors Critical Value       0.177 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.291 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.82 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 7.8068E-4    95% Adjusted Gamma UCL (use when n<50) 7.9801E-4

Adjusted Level of Significance      0.0395 Adjusted Chi Square Value      45.64

MLE Mean (bias corrected) 5.6847E-4 MLE Sd (bias corrected) 5.0220E-4

Approximate Chi Square Value (0.05)      46.65

Theta hat (MLE) 3.9871E-4 Theta star (bias corrected MLE) 4.4365E-4

nu hat (MLE)      71.29 nu star (bias corrected)      64.07

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.426 k star (bias corrected MLE)       1.281

K-S Test Statistic       0.343 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.178 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       3.1 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.763 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 8.1519E-4

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 8.0358E-4    95% Adjusted-CLT UCL (Chen-1995) 8.6892E-4

5% Lilliefors Critical Value       0.177 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.918 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.384 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.567 Shapiro Wilk GOF Test

SD 6.8709E-4 Std. Error of Mean 1.3742E-4

Coefficient of Variation       1.209 Skewness       2.534

Minimum 9.1413E-5 Mean 5.6847E-4

Maximum     0.00277 Median 2.9560E-4

Total Number of Observations      25 Number of Distinct Observations      25

Number of Missing Observations       0

TCDD-TEQ (rm_00_03)

General Statistics

F-80 AECOM

Final

July 2017



Accessible Surface Sediment  
River Miles 3-6 

F-81 AECOM

Final

July 2017



ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Number of Missing Observations      15

Minimum   7380 Mean  11265

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   11/18/2015 4:34:48 PM

General Statistics

Total Number of Observations      30 Number of Distinct Observations      27

Number of Bootstrap Operations   2000

ProUCL Version 5.0.00

HH-SE-Metals|Aluminum

From File   6-ProUCL_Input for EPCs.xls

Full Precision   OFF

Confidence Coefficient   95%

Normal GOF Test

Shapiro Wilk Test Statistic       0.982 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.927 Data appear Normal at 5% Significance Level

Coefficient of Variation       0.174 Skewness   -0.00894

Maximum  15100 Median  11100

SD   1958 Std. Error of Mean    357.4

   95% Student's-t UCL  11872    95% Adjusted-CLT UCL (Chen-1995)  11852

   95% Modified-t UCL (Johnson-1978)  11872

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.0669 Lilliefors GOF Test

5% Lilliefors Critical Value       0.162 Data appear Normal at 5% Significance Level

Gamma Statistics

k hat (MLE)      33.15 k star (bias corrected MLE)      29.86

5% K-S Critical Value       0.16 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.744 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.0795 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.207 Anderson-Darling Gamma GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  11912    95% Adjusted Gamma UCL (use when n<50)  11950

Adjusted Level of Significance      0.041 Adjusted Chi Square Value   1689

MLE Mean (bias corrected)  11265 MLE Sd (bias corrected)   2062

Approximate Chi Square Value (0.05)   1694

Theta hat (MLE)    339.8 Theta star (bias corrected MLE)    377.3

nu hat (MLE)   1989 nu star (bias corrected)   1792

Lognormal Statistics

Minimum of Logged Data       8.907 Mean of logged Data       9.314

5% Lilliefors Critical Value       0.162 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0923 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.973 Shapiro Wilk Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  12886  97.5% Chebyshev (MVUE) UCL  13585

   99% Chebyshev (MVUE) UCL  14959

Assuming Lognormal Distribution

   95% H-UCL  11949    90% Chebyshev (MVUE) UCL  12382

Maximum of Logged Data       9.622 SD of logged Data       0.179

   90% Chebyshev(Mean, Sd) UCL  12337    95% Chebyshev(Mean, Sd) UCL  12823

 97.5% Chebyshev(Mean, Sd) UCL  13497    99% Chebyshev(Mean, Sd) UCL  14821

   95% Hall's Bootstrap UCL  11865    95% Percentile Bootstrap UCL  11826

   95% BCA Bootstrap UCL  11869

   95% CLT UCL  11853    95% Jackknife UCL  11872

   95% Standard Bootstrap UCL  11835    95% Bootstrap-t UCL  11838

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 11872
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

HH-SE-Metals|Antimony

General Statistics

Total Number of Observations      30 Number of Distinct Observations      26

Coefficient of Variation       1.291 Skewness       4.53

Maximum       8.9 Median       0.75

SD       1.551 Std. Error of Mean       0.283

Number of Missing Observations      15

Minimum       0.21 Mean       1.201

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.334 Lilliefors GOF Test

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.446 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.76 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.256 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       2.774 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       1.682    95% Adjusted-CLT UCL (Chen-1995)       1.917

   95% Modified-t UCL (Johnson-1978)       1.721

Theta hat (MLE)       0.662 Theta star (bias corrected MLE)       0.726

nu hat (MLE)    108.8 nu star (bias corrected)      99.29

Gamma Statistics

k hat (MLE)       1.814 k star (bias corrected MLE)       1.655

5% K-S Critical Value       0.162 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       1.543    95% Adjusted Gamma UCL (use when n<50)       1.565

Adjusted Level of Significance      0.041 Adjusted Chi Square Value      76.18

MLE Mean (bias corrected)       1.201 MLE Sd (bias corrected)       0.934

Approximate Chi Square Value (0.05)      77.3

Lognormal Statistics

Minimum of Logged Data     -1.561 Mean of logged Data     -0.117

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.206 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.864 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       1.715  97.5% Chebyshev (MVUE) UCL       1.983

   99% Chebyshev (MVUE) UCL       2.508

Assuming Lognormal Distribution

   95% H-UCL       1.43    90% Chebyshev (MVUE) UCL       1.522

Maximum of Logged Data       2.186 SD of logged Data       0.66

   95% Hall's Bootstrap UCL       3.254    95% Percentile Bootstrap UCL       1.682

   95% BCA Bootstrap UCL       2.014

   95% CLT UCL       1.667    95% Jackknife UCL       1.682

   95% Standard Bootstrap UCL       1.666    95% Bootstrap-t UCL       2.584

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 2.435

   90% Chebyshev(Mean, Sd) UCL       2.05    95% Chebyshev(Mean, Sd) UCL       2.435

 97.5% Chebyshev(Mean, Sd) UCL       2.969    99% Chebyshev(Mean, Sd) UCL       4.018
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Minimum       4.7 Mean       8.24

Maximum      21 Median       7.885

Total Number of Observations      30 Number of Distinct Observations      27

Number of Missing Observations      15

HH-SE-Metals|Arsenic

General Statistics

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.226 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.749 Shapiro Wilk GOF Test

SD       3.24 Std. Error of Mean       0.592

Coefficient of Variation       0.393 Skewness       2.538

Gamma GOF Test

A-D Test Statistic       1.079 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.746 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       9.29

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       9.245    95% Adjusted-CLT UCL (Chen-1995)       9.506

Theta hat (MLE)       0.884 Theta star (bias corrected MLE)       0.98

nu hat (MLE)    559.1 nu star (bias corrected)    504.6

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       9.319 k star (bias corrected MLE)       8.409

K-S Test Statistic       0.168 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.16 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       9.168    95% Adjusted Gamma UCL (use when n<50)       9.225

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    450.7

MLE Mean (bias corrected)       8.24 MLE Sd (bias corrected)       2.841

Approximate Chi Square Value (0.05)    453.5

Lognormal Statistics

Minimum of Logged Data       1.548 Mean of logged Data       2.054

5% Lilliefors Critical Value       0.162 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.145 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.915 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      10.28  97.5% Chebyshev (MVUE) UCL      11.19

   99% Chebyshev (MVUE) UCL      12.97

Assuming Lognormal Distribution

   95% H-UCL       9.125    90% Chebyshev (MVUE) UCL       9.631

Maximum of Logged Data       3.045 SD of logged Data       0.316

   95% Hall's Bootstrap UCL      14.4    95% Percentile Bootstrap UCL       9.29

   95% BCA Bootstrap UCL       9.575

   95% CLT UCL       9.213    95% Jackknife UCL       9.245

   95% Standard Bootstrap UCL       9.193    95% Bootstrap-t UCL       9.904

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       9.245 or 95% Modified-t UCL 9.29

   90% Chebyshev(Mean, Sd) UCL      10.01    95% Chebyshev(Mean, Sd) UCL      10.82

 97.5% Chebyshev(Mean, Sd) UCL      11.93    99% Chebyshev(Mean, Sd) UCL      14.13
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Minimum       0.21 Mean       3.159

Maximum      13.4 Median       2.855

Total Number of Observations      30 Number of Distinct Observations      22

Number of Missing Observations      15

HH-SE-Metals|Cadmium

General Statistics

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.249 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.632 Shapiro Wilk GOF Test

SD       2.187 Std. Error of Mean       0.399

Coefficient of Variation       0.692 Skewness       3.608

Gamma GOF Test

A-D Test Statistic       1.885 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.754 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.881

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.838    95% Adjusted-CLT UCL (Chen-1995)       4.097

Theta hat (MLE)       1.124 Theta star (bias corrected MLE)       1.238

nu hat (MLE)    168.6 nu star (bias corrected)    153.1

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.811 k star (bias corrected MLE)       2.552

K-S Test Statistic       0.207 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.161 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.854    95% Adjusted Gamma UCL (use when n<50)       3.899

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    124.1

MLE Mean (bias corrected)       3.159 MLE Sd (bias corrected)       1.978

Approximate Chi Square Value (0.05)    125.5

Lognormal Statistics

Minimum of Logged Data     -1.561 Mean of logged Data       0.962

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.251 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.794 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       5.285  97.5% Chebyshev (MVUE) UCL       6.142

   99% Chebyshev (MVUE) UCL       7.826

Assuming Lognormal Distribution

   95% H-UCL       4.397    90% Chebyshev (MVUE) UCL       4.667

Maximum of Logged Data       2.595 SD of logged Data       0.697

   95% Hall's Bootstrap UCL       6.89    95% Percentile Bootstrap UCL       3.877

   95% BCA Bootstrap UCL       4.25

   95% CLT UCL       3.816    95% Jackknife UCL       3.838

   95% Standard Bootstrap UCL       3.807    95% Bootstrap-t UCL       4.34

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 4.899

   90% Chebyshev(Mean, Sd) UCL       4.357    95% Chebyshev(Mean, Sd) UCL       4.899

 97.5% Chebyshev(Mean, Sd) UCL       5.652    99% Chebyshev(Mean, Sd) UCL       7.131
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Minimum      37 Mean    107.3

Maximum    500 Median    100.5

Total Number of Observations      30 Number of Distinct Observations      28

Number of Missing Observations      15

HH-SE-Metals|Chromium

General Statistics

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.297 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.521 Shapiro Wilk GOF Test

SD      79.38 Std. Error of Mean      14.49

Coefficient of Variation       0.74 Skewness       4.398

Gamma GOF Test

A-D Test Statistic       1.498 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.749 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    133.8

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    131.9    95% Adjusted-CLT UCL (Chen-1995)    143.5

Theta hat (MLE)      26.69 Theta star (bias corrected MLE)      29.48

nu hat (MLE)    241.1 nu star (bias corrected)    218.3

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.018 k star (bias corrected MLE)       3.639

K-S Test Statistic       0.193 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.161 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    126.5    95% Adjusted Gamma UCL (use when n<50)    127.7

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    183.4

MLE Mean (bias corrected)    107.3 MLE Sd (bias corrected)      56.23

Approximate Chi Square Value (0.05)    185.1

Lognormal Statistics

Minimum of Logged Data       3.611 Mean of logged Data       4.546

5% Lilliefors Critical Value       0.162 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.151 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    144.2  97.5% Chebyshev (MVUE) UCL    161.5

   99% Chebyshev (MVUE) UCL    195.3

Assuming Lognormal Distribution

   95% H-UCL    123.6    90% Chebyshev (MVUE) UCL    131.8

Maximum of Logged Data       6.215 SD of logged Data       0.462

   95% Hall's Bootstrap UCL    230.8    95% Percentile Bootstrap UCL    133.9

   95% BCA Bootstrap UCL    147.7

   95% CLT UCL    131.1    95% Jackknife UCL    131.9

   95% Standard Bootstrap UCL    131.2    95% Bootstrap-t UCL    163.3

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    131.9 or 95% Modified-t UCL 133.8

   90% Chebyshev(Mean, Sd) UCL    150.7    95% Chebyshev(Mean, Sd) UCL    170.4

 97.5% Chebyshev(Mean, Sd) UCL    197.8    99% Chebyshev(Mean, Sd) UCL    251.5
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Minimum       6.1 Mean       8.729

Maximum      16.5 Median       8.6

Total Number of Observations      30 Number of Distinct Observations      24

Number of Missing Observations      15

HH-SE-Metals|Cobalt

General Statistics

5% Lilliefors Critical Value       0.162 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.133 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.849 Shapiro Wilk GOF Test

SD       2.012 Std. Error of Mean       0.367

Coefficient of Variation       0.23 Skewness       1.987

Gamma GOF Test

A-D Test Statistic       0.444 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.744 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       9.375

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       9.353    95% Adjusted-CLT UCL (Chen-1995)       9.476

Theta hat (MLE)       0.378 Theta star (bias corrected MLE)       0.42

nu hat (MLE)   1385 nu star (bias corrected)   1247

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      23.08 k star (bias corrected MLE)      20.79

K-S Test Statistic      0.0975 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.16 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       9.335    95% Adjusted Gamma UCL (use when n<50)       9.371

Adjusted Level of Significance      0.041 Adjusted Chi Square Value   1162

MLE Mean (bias corrected)       8.729 MLE Sd (bias corrected)       1.914

Approximate Chi Square Value (0.05)   1166

Lognormal Statistics

Minimum of Logged Data       1.808 Mean of logged Data       2.145

5% Lilliefors Critical Value       0.162 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0869 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.945 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      10.16  97.5% Chebyshev (MVUE) UCL      10.78

   99% Chebyshev (MVUE) UCL      12

Assuming Lognormal Distribution

   95% H-UCL       9.329    90% Chebyshev (MVUE) UCL       9.708

Maximum of Logged Data       2.803 SD of logged Data       0.206

   95% Hall's Bootstrap UCL       9.969    95% Percentile Bootstrap UCL       9.354

   95% BCA Bootstrap UCL       9.462

   95% CLT UCL       9.333    95% Jackknife UCL       9.353

   95% Standard Bootstrap UCL       9.308    95% Bootstrap-t UCL       9.497

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 9.353

   90% Chebyshev(Mean, Sd) UCL       9.831    95% Chebyshev(Mean, Sd) UCL      10.33

 97.5% Chebyshev(Mean, Sd) UCL      11.02    99% Chebyshev(Mean, Sd) UCL      12.38
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Minimum      25.8 Mean    158.4

Maximum    476 Median    147

Total Number of Observations      31 Number of Distinct Observations      29

Number of Missing Observations      14

HH-SE-Metals|Copper

General Statistics

5% Lilliefors Critical Value       0.159 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.929 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.187 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.809 Shapiro Wilk GOF Test

SD      78.06 Std. Error of Mean      14.02

Coefficient of Variation       0.493 Skewness       2.2

Gamma GOF Test

A-D Test Statistic       1.208 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.749 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    183.1

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    182.2    95% Adjusted-CLT UCL (Chen-1995)    187.3

Theta hat (MLE)      34.95 Theta star (bias corrected MLE)      38.5

nu hat (MLE)    280.9 nu star (bias corrected)    255

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.531 k star (bias corrected MLE)       4.114

K-S Test Statistic       0.147 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.158 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    184.4    95% Adjusted Gamma UCL (use when n<50)    185.9

Adjusted Level of Significance      0.0413 Adjusted Chi Square Value    217.2

MLE Mean (bias corrected)    158.4 MLE Sd (bias corrected)      78.08

Approximate Chi Square Value (0.05)    219.1

Lognormal Statistics

Minimum of Logged Data       3.25 Mean of logged Data       4.95

5% Lilliefors Critical Value       0.159 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.929 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.181 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.862 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    230.4  97.5% Chebyshev (MVUE) UCL    260.4

   99% Chebyshev (MVUE) UCL    319.2

Assuming Lognormal Distribution

   95% H-UCL    195.1    90% Chebyshev (MVUE) UCL    208.8

Maximum of Logged Data       6.165 SD of logged Data       0.523

   95% Hall's Bootstrap UCL    234.3    95% Percentile Bootstrap UCL    181.3

   95% BCA Bootstrap UCL    189.8

   95% CLT UCL    181.4    95% Jackknife UCL    182.2

   95% Standard Bootstrap UCL    180.7    95% Bootstrap-t UCL    190.5

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 185.9

   90% Chebyshev(Mean, Sd) UCL    200.4    95% Chebyshev(Mean, Sd) UCL    219.5

 97.5% Chebyshev(Mean, Sd) UCL    245.9    99% Chebyshev(Mean, Sd) UCL    297.9
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Minimum      42.6 Mean    227.5

Maximum    682 Median    215.5

Total Number of Observations      30 Number of Distinct Observations      28

Number of Missing Observations      15

HH-SE-Metals|Lead

General Statistics

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.275 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.687 Shapiro Wilk GOF Test

SD    129.6 Std. Error of Mean      23.66

Coefficient of Variation       0.57 Skewness       2.493

Gamma GOF Test

A-D Test Statistic       2.067 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.749 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    269.5

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    267.7    95% Adjusted-CLT UCL (Chen-1995)    278

Theta hat (MLE)      55.42 Theta star (bias corrected MLE)      61.21

nu hat (MLE)    246.4 nu star (bias corrected)    223.1

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.106 k star (bias corrected MLE)       3.718

K-S Test Statistic       0.206 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.161 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    267.9    95% Adjusted Gamma UCL (use when n<50)    270.4

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    187.7

MLE Mean (bias corrected)    227.5 MLE Sd (bias corrected)    118

Approximate Chi Square Value (0.05)    189.5

Lognormal Statistics

Minimum of Logged Data       3.752 Mean of logged Data       5.301

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.193 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.839 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    328.9  97.5% Chebyshev (MVUE) UCL    372.2

   99% Chebyshev (MVUE) UCL    457.2

Assuming Lognormal Distribution

   95% H-UCL    278.7    90% Chebyshev (MVUE) UCL    297.7

Maximum of Logged Data       6.525 SD of logged Data       0.524

   95% Hall's Bootstrap UCL    530.5    95% Percentile Bootstrap UCL    267.6

   95% BCA Bootstrap UCL    279.2

   95% CLT UCL    266.5    95% Jackknife UCL    267.7

   95% Standard Bootstrap UCL    265.9    95% Bootstrap-t UCL    304.6

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 330.7

   90% Chebyshev(Mean, Sd) UCL    298.5    95% Chebyshev(Mean, Sd) UCL    330.7

 97.5% Chebyshev(Mean, Sd) UCL    375.3    99% Chebyshev(Mean, Sd) UCL    463
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Minimum    220 Mean    411.5

Maximum    826 Median    372.5

Total Number of Observations      30 Number of Distinct Observations      30

Number of Missing Observations      15

HH-SE-Metals|Manganese

General Statistics

5% Lilliefors Critical Value       0.162 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.138 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.919 Shapiro Wilk GOF Test

SD    147.6 Std. Error of Mean      26.94

Coefficient of Variation       0.359 Skewness       0.896

Gamma GOF Test

A-D Test Statistic       0.509 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.746 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    458

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    457.3    95% Adjusted-CLT UCL (Chen-1995)    460.6

Theta hat (MLE)      47.55 Theta star (bias corrected MLE)      52.69

nu hat (MLE)    519.3 nu star (bias corrected)    468.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       8.654 k star (bias corrected MLE)       7.811

K-S Test Statistic       0.115 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.16 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    459.8    95% Adjusted Gamma UCL (use when n<50)    462.8

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    416.8

MLE Mean (bias corrected)    411.5 MLE Sd (bias corrected)    147.2

Approximate Chi Square Value (0.05)    419.5

Lognormal Statistics

Minimum of Logged Data       5.394 Mean of logged Data       5.961

5% Lilliefors Critical Value       0.162 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.959 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    527.1  97.5% Chebyshev (MVUE) UCL    577.3

   99% Chebyshev (MVUE) UCL    675.8

Assuming Lognormal Distribution

   95% H-UCL    463.8    90% Chebyshev (MVUE) UCL    491

Maximum of Logged Data       6.717 SD of logged Data       0.347

   95% Hall's Bootstrap UCL    462.9    95% Percentile Bootstrap UCL    454.9

   95% BCA Bootstrap UCL    457.1

   95% CLT UCL    455.8    95% Jackknife UCL    457.3

   95% Standard Bootstrap UCL    456.1    95% Bootstrap-t UCL    464.5

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 457.3

   90% Chebyshev(Mean, Sd) UCL    492.4    95% Chebyshev(Mean, Sd) UCL    529

 97.5% Chebyshev(Mean, Sd) UCL    579.8    99% Chebyshev(Mean, Sd) UCL    679.6
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Minimum       0.12 Mean       1.955

Maximum       6.19 Median       1.86

Total Number of Observations      30 Number of Distinct Observations      23

Number of Missing Observations      15

HH-SE-Metals|Mercury-Total

General Statistics

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.203 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

SD       1.033 Std. Error of Mean       0.189

Coefficient of Variation       0.528 Skewness       2.272

Gamma GOF Test

A-D Test Statistic       1.711 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.751 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.289

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.276    95% Adjusted-CLT UCL (Chen-1995)       2.349

Theta hat (MLE)       0.579 Theta star (bias corrected MLE)       0.639

nu hat (MLE)    202.6 nu star (bias corrected)    183.7

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.376 k star (bias corrected MLE)       3.061

K-S Test Statistic       0.192 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.161 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.342    95% Adjusted Gamma UCL (use when n<50)       2.367

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    151.7

MLE Mean (bias corrected)       1.955 MLE Sd (bias corrected)       1.118

Approximate Chi Square Value (0.05)    153.3

Lognormal Statistics

Minimum of Logged Data     -2.12 Mean of logged Data       0.515

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.241 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.759 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       3.275  97.5% Chebyshev (MVUE) UCL       3.793

   99% Chebyshev (MVUE) UCL       4.809

Assuming Lognormal Distribution

   95% H-UCL       2.729    90% Chebyshev (MVUE) UCL       2.902

Maximum of Logged Data       1.823 SD of logged Data       0.672

   95% Hall's Bootstrap UCL       3.829    95% Percentile Bootstrap UCL       2.269

   95% BCA Bootstrap UCL       2.37

   95% CLT UCL       2.266    95% Jackknife UCL       2.276

   95% Standard Bootstrap UCL       2.256    95% Bootstrap-t UCL       2.379

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 2.777

   90% Chebyshev(Mean, Sd) UCL       2.521    95% Chebyshev(Mean, Sd) UCL       2.777

 97.5% Chebyshev(Mean, Sd) UCL       3.133    99% Chebyshev(Mean, Sd) UCL       3.832
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Minimum       0.1 Mean       0.183

Maximum       0.419 Median       0.17

Total Number of Observations      30 Number of Distinct Observations      21

Number of Missing Observations      15

HH-SE-Metals|Thallium

General Statistics

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.214 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.758 Shapiro Wilk GOF Test

SD      0.0636 Std. Error of Mean      0.0116

Coefficient of Variation       0.347 Skewness       2.337

Gamma GOF Test

A-D Test Statistic       1.349 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.745 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.204

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.203    95% Adjusted-CLT UCL (Chen-1995)       0.207

Theta hat (MLE)      0.0163 Theta star (bias corrected MLE)      0.018

nu hat (MLE)    675.5 nu star (bias corrected)    609.3

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      11.26 k star (bias corrected MLE)      10.15

K-S Test Statistic       0.183 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.16 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.202    95% Adjusted Gamma UCL (use when n<50)       0.203

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    549.9

MLE Mean (bias corrected)       0.183 MLE Sd (bias corrected)      0.0574

Approximate Chi Square Value (0.05)    553

Lognormal Statistics

Minimum of Logged Data     -2.303 Mean of logged Data     -1.743

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.164 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.902 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       0.225  97.5% Chebyshev (MVUE) UCL       0.244

   99% Chebyshev (MVUE) UCL       0.28

Assuming Lognormal Distribution

   95% H-UCL       0.201    90% Chebyshev (MVUE) UCL       0.212

Maximum of Logged Data     -0.87 SD of logged Data       0.291

   95% Hall's Bootstrap UCL       0.321    95% Percentile Bootstrap UCL       0.202

   95% BCA Bootstrap UCL       0.209

   95% CLT UCL       0.202    95% Jackknife UCL       0.203

   95% Standard Bootstrap UCL       0.202    95% Bootstrap-t UCL       0.214

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       0.203 or 95% Modified-t UCL 0.204

   90% Chebyshev(Mean, Sd) UCL       0.218    95% Chebyshev(Mean, Sd) UCL       0.234

 97.5% Chebyshev(Mean, Sd) UCL       0.255    99% Chebyshev(Mean, Sd) UCL       0.299
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Minimum      19.5 Mean      28.5

Maximum      34.3 Median      28.15

Total Number of Observations      30 Number of Distinct Observations      27

Number of Missing Observations      15

HH-SE-Metals|Vanadium

General Statistics

5% Lilliefors Critical Value       0.162 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.158 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.932 Shapiro Wilk GOF Test

SD       4.188 Std. Error of Mean       0.765

Coefficient of Variation       0.147 Skewness     -0.552

Gamma GOF Test

A-D Test Statistic       0.784 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.744 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      29.79

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      29.8    95% Adjusted-CLT UCL (Chen-1995)      29.68

Theta hat (MLE)       0.639 Theta star (bias corrected MLE)       0.71

nu hat (MLE)   2674 nu star (bias corrected)   2408

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      44.57 k star (bias corrected MLE)      40.14

K-S Test Statistic       0.165 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.16 Data Not Gamma Distributed at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.912 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      29.91    95% Adjusted Gamma UCL (use when n<50)      29.99

Adjusted Level of Significance      0.041 Adjusted Chi Square Value   2289

MLE Mean (bias corrected)      28.5 MLE Sd (bias corrected)       4.499

Approximate Chi Square Value (0.05)   2295

Maximum of Logged Data       3.535 SD of logged Data       0.156

Lognormal Statistics

Minimum of Logged Data       2.97 Mean of logged Data       3.339

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.163 Lilliefors Lognormal GOF Test

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      32.07  97.5% Chebyshev (MVUE) UCL      33.6

   99% Chebyshev (MVUE) UCL      36.62

Assuming Lognormal Distribution

   95% H-UCL      29.99    90% Chebyshev (MVUE) UCL      30.96

   90% Chebyshev(Mean, Sd) UCL      30.8    95% Chebyshev(Mean, Sd) UCL      31.84

 97.5% Chebyshev(Mean, Sd) UCL      33.28    99% Chebyshev(Mean, Sd) UCL      36.11

   95% Hall's Bootstrap UCL      29.65    95% Percentile Bootstrap UCL      29.7

   95% BCA Bootstrap UCL      29.67

   95% CLT UCL      29.76    95% Jackknife UCL      29.8

   95% Standard Bootstrap UCL      29.74    95% Bootstrap-t UCL      29.7

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 29.8
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

HH-SE-PAHs|Benzo(a)anthracene

General Statistics

Total Number of Observations      30 Number of Distinct Observations      27

Coefficient of Variation       0.757 Skewness       3.483

Maximum      13 Median       2.4

SD       2.199 Std. Error of Mean       0.401

Number of Missing Observations      15

Minimum       0.17 Mean       2.906

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.221 Lilliefors GOF Test

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.659 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

5% K-S Critical Value       0.162 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.755 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.174 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.338 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       3.588    95% Adjusted-CLT UCL (Chen-1995)       3.839

   95% Modified-t UCL (Johnson-1978)       3.631

MLE Mean (bias corrected)       2.906 MLE Sd (bias corrected)       1.921

Approximate Chi Square Value (0.05)    111.3

Theta hat (MLE)       1.154 Theta star (bias corrected MLE)       1.27

nu hat (MLE)    151.1 nu star (bias corrected)    137.4

Gamma Statistics

k hat (MLE)       2.519 k star (bias corrected MLE)       2.289

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.217 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.842 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.587    95% Adjusted Gamma UCL (use when n<50)       3.632

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    109.9

Assuming Lognormal Distribution

   95% H-UCL       4.092    90% Chebyshev (MVUE) UCL       4.333

Maximum of Logged Data       2.565 SD of logged Data       0.725

Lognormal Statistics

Minimum of Logged Data     -1.772 Mean of logged Data       0.855

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL       3.567    95% Jackknife UCL       3.588

   95% Standard Bootstrap UCL       3.55    95% Bootstrap-t UCL       4.126

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.924  97.5% Chebyshev (MVUE) UCL       5.746

   99% Chebyshev (MVUE) UCL       7.359

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 4.656

   90% Chebyshev(Mean, Sd) UCL       4.111    95% Chebyshev(Mean, Sd) UCL       4.656

 97.5% Chebyshev(Mean, Sd) UCL       5.413    99% Chebyshev(Mean, Sd) UCL       6.901

   95% Hall's Bootstrap UCL       6.666    95% Percentile Bootstrap UCL       3.609

   95% BCA Bootstrap UCL       3.948

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Total Number of Observations      30 Number of Distinct Observations      25

Number of Missing Observations      15

HH-SE-PAHs|Benzo(a)pyrene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.924 Shapiro Wilk GOF Test

SD       1.683 Std. Error of Mean       0.307

Coefficient of Variation       0.495 Skewness       1.047

Minimum       0.21 Mean       3.399

Maximum       9.1 Median       3.265

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.922    95% Adjusted-CLT UCL (Chen-1995)       3.968

5% Lilliefors Critical Value       0.162 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.143 Lilliefors GOF Test

K-S Test Statistic       0.186 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.161 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.88 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.752 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.931

MLE Mean (bias corrected)       3.399 MLE Sd (bias corrected)       1.972

Approximate Chi Square Value (0.05)    148.3

Theta hat (MLE)       1.038 Theta star (bias corrected MLE)       1.145

nu hat (MLE)    196.5 nu star (bias corrected)    178.2

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.275 k star (bias corrected MLE)       2.97

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.221 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.822 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.084    95% Adjusted Gamma UCL (use when n<50)       4.128

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    146.8

Assuming Lognormal Distribution

   95% H-UCL       4.783    90% Chebyshev (MVUE) UCL       5.083

Maximum of Logged Data       2.208 SD of logged Data       0.683

Lognormal Statistics

Minimum of Logged Data     -1.561 Mean of logged Data       1.063

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL       3.905    95% Jackknife UCL       3.922

   95% Standard Bootstrap UCL       3.896    95% Bootstrap-t UCL       3.998

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       5.744  97.5% Chebyshev (MVUE) UCL       6.662

   99% Chebyshev (MVUE) UCL       8.466

Suggested UCL to Use

95% Student's-t UCL 3.922

   90% Chebyshev(Mean, Sd) UCL       4.321    95% Chebyshev(Mean, Sd) UCL       4.739

 97.5% Chebyshev(Mean, Sd) UCL       5.319    99% Chebyshev(Mean, Sd) UCL       6.458

   95% Hall's Bootstrap UCL       4.106    95% Percentile Bootstrap UCL       3.869

   95% BCA Bootstrap UCL       3.926

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Total Number of Observations      30 Number of Distinct Observations      20

Number of Missing Observations      15

HH-SE-PAHs|Benzo(k)fluoranthene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.928 Shapiro Wilk GOF Test

SD       0.684 Std. Error of Mean       0.125

Coefficient of Variation       0.388 Skewness       0.449

Minimum      0.084 Mean       1.761

Maximum       3.8 Median       1.7

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.974    95% Adjusted-CLT UCL (Chen-1995)       1.978

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.164 Lilliefors GOF Test

K-S Test Statistic       0.248 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.161 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.997 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.749 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.975

MLE Mean (bias corrected)       1.761 MLE Sd (bias corrected)       0.909

Approximate Chi Square Value (0.05)    191.3

Theta hat (MLE)       0.425 Theta star (bias corrected MLE)       0.47

nu hat (MLE)    248.6 nu star (bias corrected)    225

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.143 k star (bias corrected MLE)       3.751

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.291 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.661 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.072    95% Adjusted Gamma UCL (use when n<50)       2.091

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    189.5

Assuming Lognormal Distribution

   95% H-UCL       2.481    90% Chebyshev (MVUE) UCL       2.642

Maximum of Logged Data       1.335 SD of logged Data       0.654

Lognormal Statistics

Minimum of Logged Data     -2.477 Mean of logged Data       0.441

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL       1.967    95% Jackknife UCL       1.974

   95% Standard Bootstrap UCL       1.965    95% Bootstrap-t UCL       1.982

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.974  97.5% Chebyshev (MVUE) UCL       3.435

   99% Chebyshev (MVUE) UCL       4.34

Suggested UCL to Use

95% Student's-t UCL 1.974

   90% Chebyshev(Mean, Sd) UCL       2.136    95% Chebyshev(Mean, Sd) UCL       2.306

 97.5% Chebyshev(Mean, Sd) UCL       2.541    99% Chebyshev(Mean, Sd) UCL       3.004

   95% Hall's Bootstrap UCL       2.039    95% Percentile Bootstrap UCL       1.97

   95% BCA Bootstrap UCL       1.974

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Total Number of Observations      30 Number of Distinct Observations      26

Number of Missing Observations      15

HH-SE-PAHs|Benzo(b)fluoranthene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.917 Shapiro Wilk GOF Test

SD       1.693 Std. Error of Mean       0.309

Coefficient of Variation       0.438 Skewness       0.854

Minimum       0.23 Mean 3.863

Maximum       9.6 Median       3.75

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.389    95% Adjusted-CLT UCL (Chen-1995)       4.423

5% Lilliefors Critical Value       0.162 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.112 Lilliefors GOF Test

K-S Test Statistic       0.186 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.161 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.539 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.397

MLE Mean (bias corrected)       3.863 MLE Sd (bias corrected)       2.111

Approximate Chi Square Value (0.05)    169.1

Theta hat (MLE)       1.045 Theta star (bias corrected MLE)       1.154

nu hat (MLE)    221.8 nu star (bias corrected)    200.9

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.696 k star (bias corrected MLE)       3.349

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.233 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.744 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.59    95% Adjusted Gamma UCL (use when n<50)       4.636

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    167.4

Assuming Lognormal Distribution

   95% H-UCL       5.416    90% Chebyshev (MVUE) UCL       5.763

Maximum of Logged Data       2.262 SD of logged Data       0.664

Lognormal Statistics

Minimum of Logged Data     -1.47 Mean of logged Data       1.21

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL       4.372    95% Jackknife UCL       4.389

   95% Standard Bootstrap UCL       4.36    95% Bootstrap-t UCL       4.446

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.496  97.5% Chebyshev (MVUE) UCL       7.514

   99% Chebyshev (MVUE) UCL       9.513

Suggested UCL to Use

95% Student's-t UCL 4.389

   90% Chebyshev(Mean, Sd) UCL       4.791    95% Chebyshev(Mean, Sd) UCL       5.211

 97.5% Chebyshev(Mean, Sd) UCL       5.794    99% Chebyshev(Mean, Sd) UCL       6.939

   95% Hall's Bootstrap UCL       4.579    95% Percentile Bootstrap UCL       4.378

   95% BCA Bootstrap UCL       4.452

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Total Number of Observations      30 Number of Distinct Observations      28

Number of Missing Observations      15

HH-SE-PAHs|C2-Benzanthracene/chrysenes

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.716 Shapiro Wilk GOF Test

SD       5.652 Std. Error of Mean       1.032

Coefficient of Variation       1.254 Skewness       1.466

Minimum      0.063 Mean       4.506

Maximum      19 Median       1.715

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.26    95% Adjusted-CLT UCL (Chen-1995)       6.499

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.33 Lilliefors GOF Test

K-S Test Statistic       0.214 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.166 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.3 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.787 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       6.306

MLE Mean (bias corrected)       4.506 MLE Sd (bias corrected)       5.335

Approximate Chi Square Value (0.05)      28.81

Theta hat (MLE)       5.866 Theta star (bias corrected MLE)       6.315

nu hat (MLE)      46.09 nu star (bias corrected)      42.82

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.768 k star (bias corrected MLE)       0.714

5% Shapiro Wilk Critical Value       0.927 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.95 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       6.696    95% Adjusted Gamma UCL (use when n<50)       6.854

Adjusted Level of Significance      0.041 Adjusted Chi Square Value      28.15

Assuming Lognormal Distribution

   95% H-UCL      10.73    90% Chebyshev (MVUE) UCL       9.291

Maximum of Logged Data       2.944 SD of logged Data       1.348

Lognormal Statistics

Minimum of Logged Data     -2.765 Mean of logged Data       0.729

5% Lilliefors Critical Value       0.162 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       6.204    95% Jackknife UCL       6.26

   95% Standard Bootstrap UCL       6.189    95% Bootstrap-t UCL       6.583

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL 11.29  97.5% Chebyshev (MVUE) UCL      14.07

   99% Chebyshev (MVUE) UCL      19.53

Suggested UCL to Use

95% H-UCL      10.73

   90% Chebyshev(Mean, Sd) UCL       7.602    95% Chebyshev(Mean, Sd) UCL       9.004

 97.5% Chebyshev(Mean, Sd) UCL      10.95    99% Chebyshev(Mean, Sd) UCL      14.77

   95% Hall's Bootstrap UCL       6.306    95% Percentile Bootstrap UCL       6.099

   95% BCA Bootstrap UCL       6.356

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Total Number of Observations      30 Number of Distinct Observations      24

Number of Missing Observations      15

HH-SE-PAHs|Chrysene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.701 Shapiro Wilk GOF Test

SD       3.392 Std. Error of Mean       0.619

Coefficient of Variation       0.787 Skewness       3.054

Minimum       0.2 Mean       4.309

Maximum      19 Median       3.435

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.361    95% Adjusted-CLT UCL (Chen-1995)       5.696

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.23 Lilliefors GOF Test

K-S Test Statistic       0.188 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.162 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.134 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.757 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       5.418

MLE Mean (bias corrected)       4.309 MLE Sd (bias corrected)       3.024

Approximate Chi Square Value (0.05)      97.31

Theta hat (MLE)       1.931 Theta star (bias corrected MLE)       2.123

nu hat (MLE)    133.8 nu star (bias corrected)    121.8

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.231 k star (bias corrected MLE)       2.03

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.234 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.858 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       5.393    95% Adjusted Gamma UCL (use when n<50)       5.464

Adjusted Level of Significance      0.041 Adjusted Chi Square Value      96.05

Assuming Lognormal Distribution

   95% H-UCL       6.329    90% Chebyshev (MVUE) UCL       6.657

Maximum of Logged Data       2.944 SD of logged Data       0.78

Lognormal Statistics

Minimum of Logged Data     -1.609 Mean of logged Data       1.22

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL       5.327    95% Jackknife UCL       5.361

   95% Standard Bootstrap UCL       5.29    95% Bootstrap-t UCL       6.182

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.62  97.5% Chebyshev (MVUE) UCL       8.957

   99% Chebyshev (MVUE) UCL      11.58

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 7.008

   90% Chebyshev(Mean, Sd) UCL       6.166    95% Chebyshev(Mean, Sd) UCL       7.008

 97.5% Chebyshev(Mean, Sd) UCL       8.176    99% Chebyshev(Mean, Sd) UCL      10.47

   95% Hall's Bootstrap UCL      10.4    95% Percentile Bootstrap UCL       5.376

   95% BCA Bootstrap UCL       5.842

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 3-6 Accessible Surface Sediment

Number of Missing Observations      15

Number of Detects      27 Number of Non-Detects       3

HH-SE-PAHs|Dibenzo(a,h)anthracene

General Statistics

Total Number of Observations      30 Number of Distinct Observations      28

Mean Detects       0.386 SD Detects       0.161

Median Detects       0.395 CV Detects       0.417

Maximum Detect       0.64 Maximum Non-Detect       0.14

Variance Detects      0.0259 Percent Non-Detects      10%

Number of Distinct Detects      25 Number of Distinct Non-Detects       3

Minimum Detect      0.032 Minimum Non-Detect      0.016

5% Shapiro Wilk Critical Value       0.923 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.0935 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.969 Shapiro Wilk GOF Test

Skewness Detects     -0.217 Kurtosis Detects     -0.417

Mean of Logged Detects     -1.087 SD of Logged Detects       0.634

SD       0.184    95% KM (BCA) UCL       0.403

95% KM (t) UCL       0.409 95% KM (Percentile Bootstrap) UCL       0.407

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.35 Standard Error of Mean      0.0343

5% Lilliefors Critical Value       0.171 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.74 Anderson-Darling GOF Test

5% A-D Critical Value       0.749 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.565 99% KM Chebyshev UCL       0.692

   95% KM (z) UCL       0.407    95% KM Bootstrap t UCL       0.406

90% KM Chebyshev UCL       0.453 95% KM Chebyshev UCL       0.5

Theta hat (MLE)      0.0999 Theta star (bias corrected MLE)       0.112

nu hat (MLE)    208.7 nu star (bias corrected)    186.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       3.866 k star (bias corrected MLE)       3.461

K-S Test Statistic       0.127 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.169 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (216.39, α)    183.3 Adjusted Chi Square Value (216.39, β)    181.6

   95% Gamma Approximate KM-UCL (use when n>=50)       0.413    95% Gamma Adjusted KM-UCL (use when n<50)       0.417

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       3.607 nu hat (KM)    216.4

MLE Mean (bias corrected)       0.386 MLE Sd (bias corrected)       0.207

Maximum       0.64 Median       0.367

SD       0.171 CV       0.473

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.032 Mean       0.361

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.041

Approximate Chi Square Value (178.01, α)    148.1 Adjusted Chi Square Value (178.01, β)    146.6

nu hat (MLE)    196.3 nu star (bias corrected)    178

MLE Mean (bias corrected)       0.361 MLE Sd (bias corrected)       0.209

k hat (MLE)       3.272 k star (bias corrected MLE)       2.967

Theta hat (MLE)       0.11 Theta star (bias corrected MLE)       0.122

Lilliefors Test Statistic       0.162 Lilliefors GOF Test

5% Lilliefors Critical Value       0.171 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.795 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.923 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.434    95% Gamma Adjusted UCL (use when n<50)       0.438

Detected Data appear Approximate Lognormal at 5% Significance Level
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   95% BCA Bootstrap UCL       0.407    95% Bootstrap t UCL       0.41

   95% H-UCL (Log ROS)       0.507

SD in Original Scale       0.175 SD in Log Scale       0.703

   95% t UCL (assumes normality of ROS data)       0.412    95% Percentile Bootstrap UCL       0.408

HH-SE-PAHs|Dibenzo(a,h)anthracene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.358 Mean in Log Scale     -1.206

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.351 Mean in Log Scale     -1.346

KM SD (logged)       1.015    95% Critical H Value (KM-Log)       2.497

KM Standard Error of Mean (logged)       0.192

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.356    95% H-UCL (KM -Log)       0.69

Suggested UCL to Use

95% KM (t) UCL 0.409 95% KM (Percentile Bootstrap) UCL       0.407

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.186 SD in Log Scale       1.034

   95% t UCL (Assumes normality)       0.409    95% H-Stat UCL       0.72

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Total Number of Observations      30 Number of Distinct Observations      24

Number of Missing Observations      15

HH-SE-PAHs|Indeno(1,2,3-cd)pyrene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.955 Shapiro Wilk GOF Test

SD       0.904 Std. Error of Mean       0.165

Coefficient of Variation       0.443 Skewness       0.695

Minimum       0.13 Mean       2.043

Maximum       4.8 Median       1.9

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.323    95% Adjusted-CLT UCL (Chen-1995)       2.337

5% Lilliefors Critical Value       0.162 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.112 Lilliefors GOF Test

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.161 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.988 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.327

MLE Mean (bias corrected)       2.043 MLE Sd (bias corrected)       1.106

Approximate Chi Square Value (0.05)    172.5

Theta hat (MLE)       0.542 Theta star (bias corrected MLE)       0.599

nu hat (MLE)    225.9 nu star (bias corrected)    204.7

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.765 k star (bias corrected MLE)       3.411

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.235 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.777 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.423    95% Adjusted Gamma UCL (use when n<50)       2.447

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    170.9

Assuming Lognormal Distribution

   95% H-UCL       2.819    90% Chebyshev (MVUE) UCL       3.003

Maximum of Logged Data       1.569 SD of logged Data       0.648

Lognormal Statistics

Minimum of Logged Data     -2.04 Mean of logged Data       0.576

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL       2.314    95% Jackknife UCL       2.323

   95% Standard Bootstrap UCL       2.31    95% Bootstrap-t UCL       2.348

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.377  97.5% Chebyshev (MVUE) UCL       3.897

   99% Chebyshev (MVUE) UCL       4.919

Suggested UCL to Use

95% Student's-t UCL 2.323

   90% Chebyshev(Mean, Sd) UCL       2.538    95% Chebyshev(Mean, Sd) UCL       2.762

 97.5% Chebyshev(Mean, Sd) UCL       3.074    99% Chebyshev(Mean, Sd) UCL       3.686

   95% Hall's Bootstrap UCL       2.383    95% Percentile Bootstrap UCL       2.327

   95% BCA Bootstrap UCL       2.318

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Number of Missing Observations      15

Number of Detects      28 Number of Non-Detects       2

HH-SE-PAHs|Naphthalene

General Statistics

Total Number of Observations      30 Number of Distinct Observations      29

Mean Detects       0.602 SD Detects       0.942

Median Detects       0.443 CV Detects       1.567

Maximum Detect       5.3 Maximum Non-Detect      0.021

Variance Detects       0.888 Percent Non-Detects       6.667%

Number of Distinct Detects      27 Number of Distinct Non-Detects       2

Minimum Detect      0.023 Minimum Non-Detect      0.017

5% Lilliefors Critical Value       0.167 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.924 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.405 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.377 Shapiro Wilk GOF Test

Skewness Detects       4.915 Kurtosis Detects      25.24

Mean of Logged Detects     -0.925 SD of Logged Detects       0.879

   95% KM (z) UCL       0.84    95% KM Bootstrap t UCL       1.523

90% KM Chebyshev UCL       1.068 95% KM Chebyshev UCL       1.297

SD       0.906    95% KM (BCA) UCL       0.911

   95% KM (t) UCL       0.849    95% KM (Percentile Bootstrap) UCL       0.875

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.563 Standard Error of Mean       0.168

K-S Test Statistic       0.276 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.169 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       2.341 Anderson-Darling GOF Test

5% A-D Critical Value       0.766 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       1.614 99% KM Chebyshev UCL       2.238

MLE Mean (bias corrected)       0.602 MLE Sd (bias corrected)       0.544

Theta hat (MLE)       0.448 Theta star (bias corrected MLE)       0.492

nu hat (MLE)      75.21 nu star (bias corrected)      68.48

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.343 k star (bias corrected MLE)       1.223

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (23.14, α)      13.2 Adjusted Chi Square Value (23.14, β)      12.76

   95% Gamma Approximate KM-UCL (use when n>=50)       0.986    95% Gamma Adjusted KM-UCL (use when n<50)       1.02

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.386 nu hat (KM)      23.14

k hat (MLE)       0.975 k star (bias corrected MLE)       0.9

Theta hat (MLE)       0.577 Theta star (bias corrected MLE)       0.625

Maximum       5.3 Median       0.426

SD       0.922 CV       1.64

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.562

   95% Gamma Approximate UCL (use when n>=50)       0.796    95% Gamma Adjusted UCL (use when n<50)       0.813

Adjusted Level of Significance (β)      0.041

Approximate Chi Square Value (53.97, α)      38.09 Adjusted Chi Square Value (53.97, β)      37.32

nu hat (MLE)      58.49 nu star (bias corrected)      53.97

MLE Mean (bias corrected)       0.562 MLE Sd (bias corrected)       0.593

Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.211 Lilliefors GOF Test

5% Lilliefors Critical Value       0.167 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.841 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.924 Detected Data Not Lognormal at 5% Significance Level
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HH-SE-PAHs|Naphthalene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.566 Mean in Log Scale     -1.045

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.562 Mean in Log Scale     -1.174

   95% BCA Bootstrap UCL       1.086    95% Bootstrap t UCL       1.542

   95% H-UCL (Log ROS)       0.865

SD in Original Scale       0.919 SD in Log Scale       0.964

   95% t UCL (assumes normality of ROS data)       0.851    95% Percentile Bootstrap UCL       0.882

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL 1.297

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       0.922 SD in Log Scale       1.272

   95% t UCL (Assumes normality)       0.848    95% H-Stat UCL       1.358
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Minimum 6.5900E-4 Mean     0.0042

Maximum 0.019 Median     0.00393

Total Number of Observations      30 Number of Distinct Observations      28

Number of Missing Observations      15

HH-SE-Pesticides|Dieldrin

General Statistics

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.2 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.745 Shapiro Wilk GOF Test

SD     0.00348 Std. Error of Mean 6.3580E-4

Coefficient of Variation       0.828 Skewness       2.772

Gamma GOF Test

A-D Test Statistic       0.431 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.758 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)     0.00534

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     0.00528    95% Adjusted-CLT UCL (Chen-1995)     0.00559

Theta hat (MLE)     0.00209 Theta star (bias corrected MLE)     0.00229

nu hat (MLE)    120.8 nu star (bias corrected)    110.1

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.013 k star (bias corrected MLE)       1.834

K-S Test Statistic       0.113 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.162 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)     0.00533    95% Adjusted Gamma UCL (use when n<50)     0.0054

Adjusted Level of Significance      0.041 Adjusted Chi Square Value      85.66

MLE Mean (bias corrected)     0.0042 MLE Sd (bias corrected)     0.0031

Approximate Chi Square Value (0.05)      86.84

Lognormal Statistics

Minimum of Logged Data     -7.325 Mean of logged Data     -5.74

5% Lilliefors Critical Value       0.162 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.126 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.961 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL     0.00711  97.5% Chebyshev (MVUE) UCL     0.00834

   99% Chebyshev (MVUE) UCL      0.0108

Assuming Lognormal Distribution

   95% H-UCL     0.0059    90% Chebyshev (MVUE) UCL     0.00622

Maximum of Logged Data     -3.963 SD of logged Data       0.767

   95% Hall's Bootstrap UCL      0.0104    95% Percentile Bootstrap UCL     0.00534

   95% BCA Bootstrap UCL     0.00557

   95% CLT UCL     0.00525    95% Jackknife UCL     0.00528

   95% Standard Bootstrap UCL     0.00526    95% Bootstrap-t UCL     0.00587

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL     0.0054

   90% Chebyshev(Mean, Sd) UCL     0.00611    95% Chebyshev(Mean, Sd) UCL     0.00698

 97.5% Chebyshev(Mean, Sd) UCL     0.00817    99% Chebyshev(Mean, Sd) UCL      0.0105
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Minimum       0.39 Mean      16.73

Maximum    240 Median       7.05

Total Number of Observations      30 Number of Distinct Observations      30

Number of Missing Observations      15

HH-SE-SVOCs|bis-(2-Ethylhexyl)phthalate

General Statistics

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.412 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.309 Shapiro Wilk GOF Test

SD      43.08 Std. Error of Mean       7.865

Coefficient of Variation       2.574 Skewness       5.146

Gamma GOF Test

A-D Test Statistic       3.523 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.789 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      31.33

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      30.09    95% Adjusted-CLT UCL (Chen-1995)      37.56

Theta hat (MLE)      22.8 Theta star (bias corrected MLE)      24.51

nu hat (MLE)      44.03 nu star (bias corrected)      40.96

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.734 k star (bias corrected MLE)       0.683

K-S Test Statistic       0.279 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.166 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      25.11    95% Adjusted Gamma UCL (use when n<50)      25.72

Adjusted Level of Significance      0.041 Adjusted Chi Square Value      26.65

MLE Mean (bias corrected)      16.73 MLE Sd (bias corrected)      20.25

Approximate Chi Square Value (0.05)      27.29

Lognormal Statistics

Minimum of Logged Data     -0.942 Mean of logged Data       1.999

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.202 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.873 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      26.04  97.5% Chebyshev (MVUE) UCL      31.71

   99% Chebyshev (MVUE) UCL      42.84

Assuming Lognormal Distribution

   95% H-UCL      22.49    90% Chebyshev (MVUE) UCL      21.96

Maximum of Logged Data       5.481 SD of logged Data       1.087

   95% Hall's Bootstrap UCL      84.88    95% Percentile Bootstrap UCL      32.14

   95% BCA Bootstrap UCL      41.66

   95% CLT UCL      29.67    95% Jackknife UCL      30.09

   95% Standard Bootstrap UCL      29.52    95% Bootstrap-t UCL    115.5

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 51.01

   90% Chebyshev(Mean, Sd) UCL      40.33    95% Chebyshev(Mean, Sd) UCL      51.01

 97.5% Chebyshev(Mean, Sd) UCL      65.85    99% Chebyshev(Mean, Sd) UCL      94.98
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Minimum 0.0362 Mean 0.988

Maximum 3.34 Median       0.934

Total Number of Observations      30 Number of Distinct Observations      28

Number of Missing Observations      15

HH-SE-PCBs|PCB, TOTAL

General Statistics

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.234 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.762 Shapiro Wilk GOF Test

SD       0.587 Std. Error of Mean       0.107

Coefficient of Variation       0.594 Skewness       2.454

Gamma GOF Test

A-D Test Statistic       1.656 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.753 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.178

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.17    95% Adjusted-CLT UCL (Chen-1995)       1.215

Theta hat (MLE)       0.342 Theta star (bias corrected MLE)       0.376

nu hat (MLE)    173.4 nu star (bias corrected)    157.4

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.891 k star (bias corrected MLE)       2.624

K-S Test Statistic       0.207 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.161 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       1.201    95% Adjusted Gamma UCL (use when n<50)       1.215

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    128

MLE Mean (bias corrected)       0.988 MLE Sd (bias corrected)       0.61

Approximate Chi Square Value (0.05)    129.4

Lognormal Statistics

Minimum of Logged Data     -3.319 Mean of logged Data     -0.195

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.259 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.743 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       1.762  97.5% Chebyshev (MVUE) UCL       2.061

   99% Chebyshev (MVUE) UCL       2.649

Assuming Lognormal Distribution

   95% H-UCL       1.464    90% Chebyshev (MVUE) UCL       1.547

Maximum of Logged Data       1.206 SD of logged Data       0.743

   95% Hall's Bootstrap UCL       2.204    95% Percentile Bootstrap UCL       1.175

   95% BCA Bootstrap UCL       1.228

   95% CLT UCL       1.164    95% Jackknife UCL       1.17

   95% Standard Bootstrap UCL       1.161    95% Bootstrap-t UCL       1.275

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 1.455

   90% Chebyshev(Mean, Sd) UCL       1.309    95% Chebyshev(Mean, Sd) UCL       1.455

 97.5% Chebyshev(Mean, Sd) UCL       1.657    99% Chebyshev(Mean, Sd) UCL       2.053
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Minimum 0.0343 Mean 0.934

Maximum 3.2 Median       0.882

Total Number of Observations      30 Number of Distinct Observations      29

Number of Missing Observations      15

HH-SE-PCBs|Total PCB (Non DLC)

General Statistics

5% Lilliefors Critical Value       0.162 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.226 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.759 Shapiro Wilk GOF Test

SD       0.559 Std. Error of Mean       0.102

Coefficient of Variation       0.598 Skewness       2.507

Gamma GOF Test

A-D Test Statistic       1.646 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.753 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.116

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.108    95% Adjusted-CLT UCL (Chen-1995)       1.152

Theta hat (MLE)       0.324 Theta star (bias corrected MLE)       0.357

nu hat (MLE)    173.1 nu star (bias corrected)    157.1

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.885 k star (bias corrected MLE)       2.619

K-S Test Statistic       0.206 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.161 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       1.137    95% Adjusted Gamma UCL (use when n<50)       1.15

Adjusted Level of Significance      0.041 Adjusted Chi Square Value    127.7

MLE Mean (bias corrected)       0.934 MLE Sd (bias corrected)       0.577

Approximate Chi Square Value (0.05)    129.2

Lognormal Statistics

Minimum of Logged Data     -3.373 Mean of logged Data     -0.251

5% Lilliefors Critical Value       0.162 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.927 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.259 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.745 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       1.665  97.5% Chebyshev (MVUE) UCL       1.947

   99% Chebyshev (MVUE) UCL       2.502

Assuming Lognormal Distribution

   95% H-UCL       1.383    90% Chebyshev (MVUE) UCL       1.462

Maximum of Logged Data       1.163 SD of logged Data       0.742

   95% Hall's Bootstrap UCL       2.127    95% Percentile Bootstrap UCL       1.104

   95% BCA Bootstrap UCL       1.163

   95% CLT UCL       1.102    95% Jackknife UCL       1.108

   95% Standard Bootstrap UCL       1.094    95% Bootstrap-t UCL       1.198

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 1.379

   90% Chebyshev(Mean, Sd) UCL       1.241    95% Chebyshev(Mean, Sd) UCL       1.379

 97.5% Chebyshev(Mean, Sd) UCL       1.572    99% Chebyshev(Mean, Sd) UCL       1.95
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     30      30

      0

2.9990E-7 1.5341E-5

4.6778E-5 1.3776E-5

8.5066E-6 1.5531E-6

    N/A          2.019

      0.789

      0.927

      0.228

      0.162

1.7980E-5 1.8508E-5

1.8076E-5

      2.277

      0.755

      0.253

      0.162

      2.641       2.399

5.8081E-6 6.3936E-6

   158.5    144

1.5341E-5 9.9039E-6

   117.2

     0.041    115.9

1.8839E-5 1.9065E-5

      0.656

      0.927

      0.312

      0.162

    -15.02     -11.29

    -9.97       0.848

2.5799E-5 2.6849E-5

3.0996E-5 3.6751E-5

4.8056E-5

1.7896E-5 1.7980E-5

1.7881E-5 1.9054E-5

2.5303E-5 1.7965E-5

1.8325E-5

2.0001E-5 2.2111E-5

2.5040E-5 3.0794E-5

2.2111E-5

PCB-TEQ (rm_03_06)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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     30      30

      0

3.9607E-5 3.3991E-4

    0.00113 3.3119E-4

1.8126E-4 3.3093E-5

      0.533       2.69

      0.732

      0.927

      0.209

      0.162

3.9614E-4 4.1171E-4

3.9885E-4

      1.924

      0.75

      0.209

      0.161

      3.67       3.326

9.2607E-5 1.0221E-4

   220.2    199.5

3.3991E-4 1.8639E-4

   167.9

     0.041    166.2

4.0407E-4 4.0814E-4

      0.748

      0.927

      0.252

      0.162

    -10.14     -8.129

    -6.788       0.619

4.5242E-4 4.8259E-4

5.4062E-4 6.2117E-4

7.7939E-4

3.9435E-4 3.9614E-4

3.9383E-4 4.1893E-4

6.8810E-4 3.9537E-4

4.0814E-4

4.3919E-4 4.8417E-4

5.4658E-4 6.6919E-4

4.8417E-4

TCDD-TEQ (rm_03_06)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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      0

     54   2140

  7290   1980

  1607    293.4

      0.751       1.509

      0.87

      0.927

      0.132

      0.162

  2639   2709

  2652

      0.891

      0.765

      0.163

      0.163

      1.439       1.317

  1487   1625

     86.34      79.04

  2140   1865

     59.55

     0.041      58.58

  2840   2888

      0.858

      0.927

      0.218

      0.162

      3.989       7.283

      8.894       1.098

  4518   4394

  5216   6358

  8601

  2623   2639

  2614   2721

  2908   2629

  2750

  3020   3419

  3973   5060

  2639

C19-C40 PETROLEUM HYDROCARBONS (rm_03_06)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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     30      25

      0

      6    237.8

   810    220

   178.6      32.6

      0.751       1.509

      0.87

      0.927

      0.132

      0.162

   293.2    301

   294.7

      0.891

      0.765

      0.163

      0.163

      1.439       1.317

   165.3    180.5

     86.34      79.04

   237.8    207.2

     59.55

     0.041      58.58

   315.6    320.8

      0.858
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      0.218
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   502    488.2

   579.6    706.5
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   289.7    306.6
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   293.2

C9-C18 PETROLEUM HYDROCARBONS (rm_03_06)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL
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Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

   95% Chebyshev (MVUE) UCL  15215  97.5% Chebyshev (MVUE) UCL  16731

   99% Chebyshev (MVUE) UCL  19709

Assuming Lognormal Distribution

   95% H-UCL  13299    90% Chebyshev (MVUE) UCL  14123

Maximum of Logged Data       9.798 SD of logged Data       0.41

Lognormal Statistics

Minimum of Logged Data       8.149 Mean of logged Data       9.287

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.168 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.877 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  12854    95% Adjusted Gamma UCL (use when n<50)  12910

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value    463.7

MLE Mean (bias corrected)  11568 MLE Sd (bias corrected)   4433

Approximate Chi Square Value (0.05)    465.7

Theta hat (MLE)   1569 Theta star (bias corrected MLE)   1699

nu hat (MLE)    560.4 nu star (bias corrected)    517.5

Gamma Statistics

k hat (MLE)       7.373 k star (bias corrected MLE)       6.809

5% K-S Critical Value       0.143 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.75 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.146 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.951 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  12612    95% Adjusted-CLT UCL (Chen-1995)  12544

   95% Modified-t UCL (Johnson-1978)  12606

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.0931 Lilliefors GOF Test

5% Lilliefors Critical Value       0.144 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.963 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.938 Data appear Normal at 5% Significance Level

Confidence Coefficient   95%

Coefficient of Variation       0.33 Skewness     -0.395

Maximum  18000 Median  12200

SD   3814 Std. Error of Mean    618.7

Number of Missing Observations      22

Minimum   3460 Mean  11568

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   11/19/2015 10:11:26 AM

General Statistics

Total Number of Observations      38 Number of Distinct Observations      35

Number of Bootstrap Operations   2000

ProUCL Version 5.0.00

HH-SE-Metals|Aluminum

From File   9-ProUCL_Input for EPCs.xls

Full Precision   OFF
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Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 12612

   90% Chebyshev(Mean, Sd) UCL  13424    95% Chebyshev(Mean, Sd) UCL  14265

 97.5% Chebyshev(Mean, Sd) UCL  15432    99% Chebyshev(Mean, Sd) UCL  17724

   95% Hall's Bootstrap UCL  12511    95% Percentile Bootstrap UCL  12520

   95% BCA Bootstrap UCL  12576

   95% CLT UCL  12586    95% Jackknife UCL  12612

   95% Standard Bootstrap UCL  12574    95% Bootstrap-t UCL  12592

HH-SE-Metals|Aluminum (continued) 

Nonparametric Distribution Free UCLs
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Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.183 Lilliefors GOF Test

5% Lilliefors Critical Value       0.146 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.892 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.936 Detected Data Not Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)       1.533 95% Gamma Adjusted UCL (use when n<50)       1.548

Adjusted Level of Significance (β)      0.0434

Approximate Chi Square Value (103.82, α)      81.31 Adjusted Chi Square Value (103.82, β)      80.48

nu hat (MLE)    111.3 nu star (bias corrected)    103.8

MLE Mean (bias corrected)       1.2 MLE Sd (bias corrected)       1.027

k hat (MLE)       1.464 k star (bias corrected MLE)       1.366

Theta hat (MLE)       0.82 Theta star (bias corrected MLE)       0.879

Maximum       5.14 Median       0.88

SD       1.018 CV       0.848

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       1.2

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (108.79, α)      85.72 Adjusted Chi Square Value (108.79, β)      84.87

95% Gamma Approximate KM-UCL (use when n>=50)       1.524 95% Gamma Adjusted KM-UCL (use when n<50)       1.539

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.431 nu hat (KM)    108.8

MLE Mean (bias corrected)       1.232 MLE Sd (bias corrected)       0.929

Theta hat (MLE)       0.65 Theta star (bias corrected MLE)       0.7

nu hat (MLE)    140.4 nu star (bias corrected)    130.3

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.897 k star (bias corrected MLE)       1.761

K-S Test Statistic       0.138 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.147 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.956 Anderson-Darling GOF Test

5% A-D Critical Value       0.761 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       2.232 99% KM Chebyshev UCL       2.843

   95% KM (z) UCL       1.472    95% KM Bootstrap t UCL       1.614

90% KM Chebyshev UCL       1.696 95% KM Chebyshev UCL       1.92

SD       1.004    95% KM (BCA) UCL       1.507

   95% KM (t) UCL       1.479    95% KM (Percentile Bootstrap) UCL       1.498

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.201 Standard Error of Mean       0.165

5% Lilliefors Critical Value       0.146 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.936 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.218 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.75 Shapiro Wilk GOF Test

Skewness Detects       2.445 Kurtosis Detects       7.164

Mean of Logged Detects    -0.0772 SD of Logged Detects       0.849

Mean Detects       1.232 SD Detects       1.012

Median Detects       0.89 CV Detects       0.821

Maximum Detect       5.14 Maximum Non-Detect      0.034

Variance Detects       1.025 Percent Non-Detects       2.632%

Number of Distinct Detects      35 Number of Distinct Non-Detects       1

Minimum Detect      0.051 Minimum Non-Detect      0.034

Number of Missing Observations      22

Number of Detects      37 Number of Non-Detects       1

General Statistics

Total Number of Observations      38 Number of Distinct Observations      36

HH-SE-Metals|Antimony
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ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL       1.539

Suggested UCL to Use

95% KM (Chebyshev) UCL 1.92 95% GROS Adjusted Gamma UCL       1.548

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale       1.018 SD in Log Scale       1.059

   95% t UCL (Assumes normality)       1.479    95% H-Stat UCL       2.243

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.2 Mean in Log Scale     -0.182

   95% BCA Bootstrap UCL       1.566    95% Bootstrap t UCL       1.646

   95% H-UCL (Log ROS)       1.841

SD in Original Scale       1.014 SD in Log Scale       0.898

   95% t UCL (assumes normality of ROS data)       1.481    95% Percentile Bootstrap UCL       1.482

HH-SE-Metals|Antimony (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.203 Mean in Log Scale     -0.13
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ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 13.69

   90% Chebyshev(Mean, Sd) UCL      15.46    95% Chebyshev(Mean, Sd) UCL      17.59

 97.5% Chebyshev(Mean, Sd) UCL      20.56    99% Chebyshev(Mean, Sd) UCL      26.4

   95% Hall's Bootstrap UCL      14.01    95% Percentile Bootstrap UCL      13.43

   95% BCA Bootstrap UCL      13.71

   95% CLT UCL      13.32    95% Jackknife UCL      13.39

   95% Standard Bootstrap UCL      13.24    95% Bootstrap-t UCL      14.23

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      18.29  97.5% Chebyshev (MVUE) UCL      21.5

   99% Chebyshev (MVUE) UCL      27.82

Assuming Lognormal Distribution

   95% H-UCL      15.09    90% Chebyshev (MVUE) UCL      15.97

Maximum of Logged Data       3.622 SD of logged Data       0.86

Lognormal Statistics

Minimum of Logged Data       0.231 Mean of logged Data       2.028

5% Lilliefors Critical Value       0.144 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.117 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.96 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      13.56    95% Adjusted Gamma UCL (use when n<50)      13.69

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value      88.48

MLE Mean (bias corrected)      10.73 MLE Sd (bias corrected)       8.807

Approximate Chi Square Value (0.05)      89.35

Theta hat (MLE)       6.736 Theta star (bias corrected MLE)       7.227

nu hat (MLE)    121.1 nu star (bias corrected)    112.9

Gamma Statistics

k hat (MLE)       1.593 k star (bias corrected MLE)       1.485

5% K-S Critical Value       0.146 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.765 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.103 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.749 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      13.39    95% Adjusted-CLT UCL (Chen-1995)      13.8

   95% Modified-t UCL (Johnson-1978)      13.46

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.208 Lilliefors GOF Test

5% Lilliefors Critical Value       0.144 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.763 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.904 Skewness       1.761

Maximum      37.4 Median       7.75

SD       9.704 Std. Error of Mean       1.574

Number of Missing Observations      22

Minimum       1.26 Mean      10.73

HH-SE-Metals|Arsenic

General Statistics

Total Number of Observations      38 Number of Distinct Observations      35
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ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 8.784

   90% Chebyshev(Mean, Sd) UCL      10.01    95% Chebyshev(Mean, Sd) UCL      11.69

 97.5% Chebyshev(Mean, Sd) UCL      14.02    99% Chebyshev(Mean, Sd) UCL      18.59

   95% Hall's Bootstrap UCL       9.999    95% Percentile Bootstrap UCL       8.583

   95% BCA Bootstrap UCL       8.731

   95% CLT UCL       8.338    95% Jackknife UCL       8.391

   95% Standard Bootstrap UCL       8.357    95% Bootstrap-t UCL       9.484

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      16.27  97.5% Chebyshev (MVUE) UCL      20.06

   99% Chebyshev (MVUE) UCL      27.5

Assuming Lognormal Distribution

   95% H-UCL      14.33    90% Chebyshev (MVUE) UCL      13.54

Maximum of Logged Data       3.547 SD of logged Data       1.32

Lognormal Statistics

Minimum of Logged Data     -2.364 Mean of logged Data       1.186

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.939 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       8.668    95% Adjusted Gamma UCL (use when n<50)       8.784

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value      45.8

MLE Mean (bias corrected)       6.307 MLE Sd (bias corrected)       6.884

Approximate Chi Square Value (0.05)      46.41

Theta hat (MLE)       7.069 Theta star (bias corrected MLE)       7.514

nu hat (MLE)      67.81 nu star (bias corrected)      63.79

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.892 k star (bias corrected MLE)       0.839

K-S Test Statistic       0.137 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.148 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.652 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.782 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       8.47

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       8.391    95% Adjusted-CLT UCL (Chen-1995)       8.85

5% Lilliefors Critical Value       0.144 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.261 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.709 Shapiro Wilk GOF Test

SD       7.613 Std. Error of Mean       1.235

Coefficient of Variation       1.207 Skewness       2.389

Minimum      0.094 Mean       6.307

Maximum      34.7 Median       3.375

Total Number of Observations      38 Number of Distinct Observations      36

Number of Missing Observations      22

HH-SE-Metals|Cadmium

General Statistics
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ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 294.5

   90% Chebyshev(Mean, Sd) UCL    343.9    95% Chebyshev(Mean, Sd) UCL    403.5

 97.5% Chebyshev(Mean, Sd) UCL    486.2    99% Chebyshev(Mean, Sd) UCL    648.6

   95% Hall's Bootstrap UCL    306.4    95% Percentile Bootstrap UCL    289.7

   95% BCA Bootstrap UCL    304.7

   95% CLT UCL    284.5    95% Jackknife UCL    286.3

   95% Standard Bootstrap UCL    284    95% Bootstrap-t UCL    321.1

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    463.2  97.5% Chebyshev (MVUE) UCL    565.6

   99% Chebyshev (MVUE) UCL    766.7

Assuming Lognormal Distribution

   95% H-UCL    396.4    90% Chebyshev (MVUE) UCL    389.4

Maximum of Logged Data       7.039 SD of logged Data       1.211

Lognormal Statistics

Minimum of Logged Data       2.094 Mean of logged Data       4.721

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.157 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.955 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    290.6    95% Adjusted Gamma UCL (use when n<50)    294.5

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value      47.17

MLE Mean (bias corrected)    212.4 MLE Sd (bias corrected)    228.9

Approximate Chi Square Value (0.05)      47.79

Theta hat (MLE)    232 Theta star (bias corrected MLE)    246.8

nu hat (MLE)      69.56 nu star (bias corrected)      65.4

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.915 k star (bias corrected MLE)       0.861

K-S Test Statistic       0.143 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.148 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.903 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.781 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    289.2

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    286.3    95% Adjusted-CLT UCL (Chen-1995)    302.7

5% Lilliefors Critical Value       0.144 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.258 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

SD    270.3 Std. Error of Mean      43.84

Coefficient of Variation       1.273 Skewness       2.396

Minimum       8.12 Mean    212.4

Maximum   1140 Median    105

Total Number of Observations      38 Number of Distinct Observations      36

Number of Missing Observations      22

HH-SE-Metals|Chromium

General Statistics
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ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 9.045

   90% Chebyshev(Mean, Sd) UCL       9.644    95% Chebyshev(Mean, Sd) UCL      10.26

 97.5% Chebyshev(Mean, Sd) UCL      11.12    99% Chebyshev(Mean, Sd) UCL      12.81

   95% Hall's Bootstrap UCL       9.06    95% Percentile Bootstrap UCL       8.991

   95% BCA Bootstrap UCL       9.018

   95% CLT UCL       9.026    95% Jackknife UCL       9.045

   95% Standard Bootstrap UCL       8.991    95% Bootstrap-t UCL       9.032

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.71  97.5% Chebyshev (MVUE) UCL      11.74

   99% Chebyshev (MVUE) UCL      13.75

Assuming Lognormal Distribution

   95% H-UCL       9.405    90% Chebyshev (MVUE) UCL       9.971

Maximum of Logged Data       2.639 SD of logged Data       0.391

Lognormal Statistics

Minimum of Logged Data       1.099 Mean of logged Data       2.047

5% Lilliefors Critical Value       0.144 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.132 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.921 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       9.175    95% Adjusted Gamma UCL (use when n<50)       9.214

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value    484.2

MLE Mean (bias corrected)       8.276 MLE Sd (bias corrected)       3.107

Approximate Chi Square Value (0.05)    486.3

Theta hat (MLE)       1.077 Theta star (bias corrected MLE)       1.167

nu hat (MLE)    583.9 nu star (bias corrected)    539.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       7.683 k star (bias corrected MLE)       7.094

K-S Test Statistic       0.106 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.143 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.598 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.749 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       9.045

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       9.045    95% Adjusted-CLT UCL (Chen-1995)       9.027

5% Lilliefors Critical Value       0.144 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.0793 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.967 Shapiro Wilk GOF Test

SD       2.811 Std. Error of Mean       0.456

Coefficient of Variation       0.34 Skewness      0.01

Minimum       3 Mean       8.276

Maximum      14 Median       8.3

Total Number of Observations      38 Number of Distinct Observations      35

Number of Missing Observations      22

HH-SE-Metals|Cobalt

General Statistics
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ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 279.8

   90% Chebyshev(Mean, Sd) UCL    298.1    95% Chebyshev(Mean, Sd) UCL    331.5

 97.5% Chebyshev(Mean, Sd) UCL    377.9    99% Chebyshev(Mean, Sd) UCL    468.9

   95% Hall's Bootstrap UCL    268.3    95% Percentile Bootstrap UCL    264.9

   95% BCA Bootstrap UCL    271.5

   95% CLT UCL    264.8    95% Jackknife UCL    265.8

   95% Standard Bootstrap UCL    264.6    95% Bootstrap-t UCL    271.6

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    431.9  97.5% Chebyshev (MVUE) UCL    510.6

   99% Chebyshev (MVUE) UCL    665.2

Assuming Lognormal Distribution

   95% H-UCL    354.7    90% Chebyshev (MVUE) UCL    375.2

Maximum of Logged Data       6.56 SD of logged Data       0.931

Lognormal Statistics

Minimum of Logged Data       2.148 Mean of logged Data       5.102

5% Lilliefors Critical Value       0.138 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.941 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.205 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.905 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    277.6    95% Adjusted Gamma UCL (use when n<50)    279.8

Adjusted Level of Significance      0.0441 Adjusted Chi Square Value    108.1

MLE Mean (bias corrected)    224.4 MLE Sd (bias corrected)    175.1

Approximate Chi Square Value (0.05)    108.9

Theta hat (MLE)    127.8 Theta star (bias corrected MLE)    136.6

nu hat (MLE)    144 nu star (bias corrected)    134.8

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.756 k star (bias corrected MLE)       1.643

K-S Test Statistic       0.15 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.14 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.503 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.763 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    266.5

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    265.8    95% Adjusted-CLT UCL (Chen-1995)    269.3

5% Lilliefors Critical Value       0.138 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.941 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.165 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.915 Shapiro Wilk GOF Test

SD    157.3 Std. Error of Mean      24.57

Coefficient of Variation       0.701 Skewness       1.097

Minimum       8.57 Mean    224.4

Maximum    706 Median    172

Total Number of Observations      41 Number of Distinct Observations      39

Number of Missing Observations      19

HH-SE-Metals|Copper

General Statistics
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ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 365

   90% Chebyshev(Mean, Sd) UCL    408    95% Chebyshev(Mean, Sd) UCL    452.6

 97.5% Chebyshev(Mean, Sd) UCL    514.4    99% Chebyshev(Mean, Sd) UCL    635.9

   95% Hall's Bootstrap UCL    373.7    95% Percentile Bootstrap UCL    360.4

   95% BCA Bootstrap UCL    365.6

   95% CLT UCL    363.6    95% Jackknife UCL    365

   95% Standard Bootstrap UCL    363.1    95% Bootstrap-t UCL    373.5

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    620.5  97.5% Chebyshev (MVUE) UCL    736.5

   99% Chebyshev (MVUE) UCL    964.3

Assuming Lognormal Distribution

   95% H-UCL    512.7    90% Chebyshev (MVUE) UCL    536.9

Maximum of Logged Data       6.809 SD of logged Data       0.938

Lognormal Statistics

Minimum of Logged Data       2.286 Mean of logged Data       5.441

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.172 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.871 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    384.4    95% Adjusted Gamma UCL (use when n<50)    387.8

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value    104.3

MLE Mean (bias corrected)    309.6 MLE Sd (bias corrected)    236.1

Approximate Chi Square Value (0.05)    105.3

Theta hat (MLE)    167.5 Theta star (bias corrected MLE)    180

nu hat (MLE)    140.5 nu star (bias corrected)    130.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.848 k star (bias corrected MLE)       1.72

K-S Test Statistic       0.114 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.145 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.543 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.761 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    365.8

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    365    95% Adjusted-CLT UCL (Chen-1995)    369.1

5% Lilliefors Critical Value       0.144 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.128 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.937 Shapiro Wilk GOF Test

SD    202.1 Std. Error of Mean      32.79

Coefficient of Variation       0.653 Skewness       0.971

Minimum       9.84 Mean    309.6

Maximum    906 Median    281

Total Number of Observations      38 Number of Distinct Observations      38

Number of Missing Observations      22

HH-SE-Metals|Lead

General Statistics
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ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 605.9

   90% Chebyshev(Mean, Sd) UCL    561.7    95% Chebyshev(Mean, Sd) UCL    605.9

 97.5% Chebyshev(Mean, Sd) UCL    667.3    99% Chebyshev(Mean, Sd) UCL    788

   95% Hall's Bootstrap UCL    518.1    95% Percentile Bootstrap UCL    516.7

   95% BCA Bootstrap UCL    514.6

   95% CLT UCL    517.6    95% Jackknife UCL    518.9

   95% Standard Bootstrap UCL    517.1    95% Bootstrap-t UCL    518.7

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    693.2  97.5% Chebyshev (MVUE) UCL    785.4

   99% Chebyshev (MVUE) UCL    966.6

Assuming Lognormal Distribution

   95% H-UCL    585.1    90% Chebyshev (MVUE) UCL    626.7

Maximum of Logged Data       6.692 SD of logged Data       0.59

Lognormal Statistics

Minimum of Logged Data       4.391 Mean of logged Data       6.005

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.201 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.848 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    537.6    95% Adjusted Gamma UCL (use when n<50)    540.9

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value    232.9

MLE Mean (bias corrected)    464 MLE Sd (bias corrected)    245.5

Approximate Chi Square Value (0.05)    234.4

Theta hat (MLE)    120.2 Theta star (bias corrected MLE)    129.9

nu hat (MLE)    293.3 nu star (bias corrected)    271.5

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.86 k star (bias corrected MLE)       3.573

K-S Test Statistic       0.184 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.144 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.66 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.753 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    518.6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    518.9    95% Adjusted-CLT UCL (Chen-1995)    515.2

5% Lilliefors Critical Value       0.144 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.146 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.928 Shapiro Wilk GOF Test

SD    200.7 Std. Error of Mean      32.56

Coefficient of Variation       0.433 Skewness     -0.415

Minimum      80.7 Mean    464

Maximum    806 Median    499

Total Number of Observations      38 Number of Distinct Observations      37

Number of Missing Observations      22

HH-SE-Metals|Manganese

General Statistics
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ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 5.059

   90% Chebyshev(Mean, Sd) UCL       5.44    95% Chebyshev(Mean, Sd) UCL       6.218

 97.5% Chebyshev(Mean, Sd) UCL       7.297    99% Chebyshev(Mean, Sd) UCL       9.418

   95% Hall's Bootstrap UCL       4.782    95% Percentile Bootstrap UCL       4.706

   95% BCA Bootstrap UCL       4.783

   95% CLT UCL       4.664    95% Jackknife UCL       4.688

   95% Standard Bootstrap UCL       4.636    95% Bootstrap-t UCL       4.864

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.02  97.5% Chebyshev (MVUE) UCL      12.32

   99% Chebyshev (MVUE) UCL      16.84

Assuming Lognormal Distribution

   95% H-UCL       8.747    90% Chebyshev (MVUE) UCL       8.366

Maximum of Logged Data       2.595 SD of logged Data       1.288

Lognormal Statistics

Minimum of Logged Data     -2.984 Mean of logged Data       0.757

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.188 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.903 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       4.997    95% Adjusted Gamma UCL (use when n<50)       5.059

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value      54.1

MLE Mean (bias corrected)       3.723 MLE Sd (bias corrected)       3.785

Approximate Chi Square Value (0.05)      54.77

Theta hat (MLE)       3.61 Theta star (bias corrected MLE)       3.849

nu hat (MLE)      78.37 nu star (bias corrected)      73.51

Gamma Statistics

k hat (MLE)       1.031 k star (bias corrected MLE)       0.967

5% K-S Critical Value       0.147 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.777 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.123 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.537 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       4.688    95% Adjusted-CLT UCL (Chen-1995)       4.797

   95% Modified-t UCL (Johnson-1978)       4.709

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.246 Lilliefors GOF Test

5% Lilliefors Critical Value       0.144 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.827 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Maximum      13.4 Median       2.4

SD       3.529 Std. Error of Mean       0.572

Number of Missing Observations      22

Minimum      0.0506 Mean       3.723

HH-SE-Metals|Mercury-E1631E

General Statistics

Total Number of Observations      38 Number of Distinct Observations      36

Coefficient of Variation       0.948 Skewness       1.34
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Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.167 Lilliefors GOF Test

5% Lilliefors Critical Value       0.146 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.914 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.936 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.24    95% Gamma Adjusted UCL (use when n<50)       0.241

Adjusted Level of Significance (β)      0.0434

Approximate Chi Square Value (182.92, α)    152.6 Adjusted Chi Square Value (182.92, β)    151.5

nu hat (MLE)    197.2 nu star (bias corrected)    182.9

MLE Mean (bias corrected)       0.2 MLE Sd (bias corrected)       0.129

k hat (MLE)       2.594 k star (bias corrected MLE)       2.407

Theta hat (MLE)      0.0771 Theta star (bias corrected MLE)      0.0831

Maximum       0.451 Median       0.205

SD       0.111 CV       0.553

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.025 Mean       0.2

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (253.19, α)    217.3 Adjusted Chi Square Value (253.19, β)    216

   95% Gamma Approximate KM-UCL (use when n>=50)       0.233    95% Gamma Adjusted KM-UCL (use when n<50)       0.234

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       3.331 nu hat (KM)    253.2

MLE Mean (bias corrected)       0.205 MLE Sd (bias corrected)       0.125

Theta hat (MLE)      0.0706 Theta star (bias corrected MLE)      0.0763

nu hat (MLE)    214.3 nu star (bias corrected)    198.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       2.895 k star (bias corrected MLE)       2.679

K-S Test Statistic       0.123 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.146 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.459 Anderson-Darling GOF Test

5% A-D Critical Value       0.755 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.312 99% KM Chebyshev UCL       0.379

   95% KM (z) UCL       0.229    95% KM Bootstrap t UCL       0.23

90% KM Chebyshev UCL       0.254 95% KM Chebyshev UCL       0.278

SD       0.109    95% KM (BCA) UCL       0.228

95% KM (t) UCL       0.23 95% KM (Percentile Bootstrap) UCL       0.227

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.2 Standard Error of Mean      0.018

5% Lilliefors Critical Value       0.146 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.936 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.117 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.966 Shapiro Wilk GOF Test

Skewness Detects       0.39 Kurtosis Detects     -0.371

Mean of Logged Detects     -1.77 SD of Logged Detects       0.685

Mean Detects       0.205 SD Detects       0.108

Median Detects       0.21 CV Detects       0.53

Maximum Detect       0.451 Maximum Non-Detect      0.024

Variance Detects      0.0118 Percent Non-Detects       2.632%

Number of Distinct Detects      33 Number of Distinct Non-Detects       1

Minimum Detect      0.025 Minimum Non-Detect      0.024

Number of Missing Observations      22

Number of Detects      37 Number of Non-Detects       1

HH-SE-Metals|Thallium

General Statistics

Total Number of Observations      38 Number of Distinct Observations      34
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL 0.23 95% KM (Percentile Bootstrap) UCL       0.227

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.111 SD in Log Scale       0.801

   95% t UCL (Assumes normality)       0.23    95% H-Stat UCL       0.292

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.199 Mean in Log Scale     -1.839

   95% BCA Bootstrap UCL       0.227    95% Bootstrap t UCL       0.231

   95% H-UCL (Log ROS)       0.273

SD in Original Scale       0.111 SD in Log Scale       0.728

   95% t UCL (assumes normality of ROS data)       0.23    95% Percentile Bootstrap UCL       0.23

HH-SE-Metals|Thallium (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.2 Mean in Log Scale     -1.814
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 39.64

   90% Chebyshev(Mean, Sd) UCL      44.43    95% Chebyshev(Mean, Sd) UCL      49.5

 97.5% Chebyshev(Mean, Sd) UCL      56.55    99% Chebyshev(Mean, Sd) UCL      70.39

   95% Hall's Bootstrap UCL      42.95    95% Percentile Bootstrap UCL      39.61

   95% BCA Bootstrap UCL      40.93

   95% CLT UCL      39.37    95% Jackknife UCL      39.52

   95% Standard Bootstrap UCL      39.41    95% Bootstrap-t UCL      42.3

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      47.7  97.5% Chebyshev (MVUE) UCL      54.08

   99% Chebyshev (MVUE) UCL      66.62

Assuming Lognormal Distribution

   95% H-UCL      40.24    90% Chebyshev (MVUE) UCL      43.1

Maximum of Logged Data       4.7 SD of logged Data       0.594

Lognormal Statistics

Minimum of Logged Data       2.107 Mean of logged Data       3.324

5% Lilliefors Critical Value       0.144 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0978 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.964 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      39.36    95% Adjusted Gamma UCL (use when n<50)      39.64

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value    173.5

MLE Mean (bias corrected)      33.22 MLE Sd (bias corrected)      20.13

Approximate Chi Square Value (0.05)    174.7

Theta hat (MLE)      11.31 Theta star (bias corrected MLE)      12.2

nu hat (MLE)    223.3 nu star (bias corrected)    207

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.939 k star (bias corrected MLE)       2.724

K-S Test Statistic       0.119 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.144 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.799 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.755 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      39.74

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      39.52    95% Adjusted-CLT UCL (Chen-1995)      40.76

5% Lilliefors Critical Value       0.144 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.199 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.766 Shapiro Wilk GOF Test

SD      23.03 Std. Error of Mean       3.735

Coefficient of Variation       0.693 Skewness       2.156

Minimum       8.22 Mean      33.22

Maximum    110 Median      26.3

Total Number of Observations      38 Number of Distinct Observations      37

Number of Missing Observations      22

HH-SE-Metals|Vanadium

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 3.259

   90% Chebyshev(Mean, Sd) UCL       3.687    95% Chebyshev(Mean, Sd) UCL       4.13

 97.5% Chebyshev(Mean, Sd) UCL       4.745    99% Chebyshev(Mean, Sd) UCL       5.953

   95% Hall's Bootstrap UCL       3.589    95% Percentile Bootstrap UCL       3.254

   95% BCA Bootstrap UCL       3.378

   95% CLT UCL       3.245    95% Jackknife UCL       3.259

   95% Standard Bootstrap UCL       3.242    95% Bootstrap-t UCL       3.38

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.079  97.5% Chebyshev (MVUE) UCL       8.624

   99% Chebyshev (MVUE) UCL      11.66

Assuming Lognormal Distribution

   95% H-UCL       6.026    90% Chebyshev (MVUE) UCL       5.966

Maximum of Logged Data       2.241 SD of logged Data       1.187

Lognormal Statistics

Minimum of Logged Data     -3.058 Mean of logged Data       0.581

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.257 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.809 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.497    95% Adjusted Gamma UCL (use when n<50)       3.535

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value      73.15

MLE Mean (bias corrected)       2.708 MLE Sd (bias corrected)       2.417

Approximate Chi Square Value (0.05)      73.93

Theta hat (MLE)       2.014 Theta star (bias corrected MLE)       2.156

nu hat (MLE)    102.2 nu star (bias corrected)      95.47

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.345 k star (bias corrected MLE)       1.256

K-S Test Statistic       0.201 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.146 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.577 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.77 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.273

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.259    95% Adjusted-CLT UCL (Chen-1995)       3.336

5% Lilliefors Critical Value       0.144 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.139 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.856 Shapiro Wilk GOF Test

SD       2.01 Std. Error of Mean       0.326

Coefficient of Variation       0.742 Skewness       1.604

Minimum      0.047 Mean       2.708

Maximum       9.4 Median       2.475

Total Number of Observations      38 Number of Distinct Observations      35

Number of Missing Observations      22

HH-SE-PAHs|Benzo(a)anthracene

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 4.925

   90% Chebyshev(Mean, Sd) UCL       4.399    95% Chebyshev(Mean, Sd) UCL       4.925

 97.5% Chebyshev(Mean, Sd) UCL       5.656    99% Chebyshev(Mean, Sd) UCL       7.091

   95% Hall's Bootstrap UCL       4.406    95% Percentile Bootstrap UCL       3.839

   95% BCA Bootstrap UCL       4.011

   95% CLT UCL       3.874    95% Jackknife UCL       3.89

   95% Standard Bootstrap UCL       3.866    95% Bootstrap-t UCL       4.077

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       8.141  97.5% Chebyshev (MVUE) UCL       9.887

   99% Chebyshev (MVUE) UCL      13.32

Assuming Lognormal Distribution

   95% H-UCL       6.886    90% Chebyshev (MVUE) UCL       6.883

Maximum of Logged Data       2.398 SD of logged Data       1.154

Lognormal Statistics

Minimum of Logged Data     -2.659 Mean of logged Data       0.774

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.298 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.8 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.161    95% Adjusted Gamma UCL (use when n<50)       4.204

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value      76.02

MLE Mean (bias corrected)       3.237 MLE Sd (bias corrected)       2.84

Approximate Chi Square Value (0.05)      76.82

Theta hat (MLE)       2.326 Theta star (bias corrected MLE)       2.491

nu hat (MLE)    105.8 nu star (bias corrected)      98.74

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.392 k star (bias corrected MLE)       1.299

K-S Test Statistic       0.245 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.146 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.934 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.769 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.908

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.89    95% Adjusted-CLT UCL (Chen-1995)       3.987

5% Lilliefors Critical Value       0.144 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.154 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.832 Shapiro Wilk GOF Test

SD       2.388 Std. Error of Mean       0.387

Coefficient of Variation       0.738 Skewness       1.677

Minimum      0.07 Mean       3.237

Maximum      11 Median       2.92

Total Number of Observations      38 Number of Distinct Observations      34

Number of Missing Observations      22

HH-SE-PAHs|Benzo(a)pyrene

General Statistics
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ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 6.091

   90% Chebyshev(Mean, Sd) UCL       5.459    95% Chebyshev(Mean, Sd) UCL       6.091

 97.5% Chebyshev(Mean, Sd) UCL       6.967    99% Chebyshev(Mean, Sd) UCL       8.689

   95% Hall's Bootstrap UCL       5.249    95% Percentile Bootstrap UCL       4.782

   95% BCA Bootstrap UCL       4.974

   95% CLT UCL       4.829    95% Jackknife UCL       4.849

   95% Standard Bootstrap UCL       4.831    95% Bootstrap-t UCL       5.052

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.96  97.5% Chebyshev (MVUE) UCL      13.37

   99% Chebyshev (MVUE) UCL      18.11

Assuming Lognormal Distribution

   95% H-UCL       9.358    90% Chebyshev (MVUE) UCL       9.228

Maximum of Logged Data       2.708 SD of logged Data       1.2

Lognormal Statistics

Minimum of Logged Data     -2.703 Mean of logged Data       0.997

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.318 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.763 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       5.232    95% Adjusted Gamma UCL (use when n<50)       5.288

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value      75.13

MLE Mean (bias corrected)       4.065 MLE Sd (bias corrected)       3.585

Approximate Chi Square Value (0.05)      75.92

Theta hat (MLE)       2.952 Theta star (bias corrected MLE)       3.161

nu hat (MLE)    104.7 nu star (bias corrected)      97.73

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.377 k star (bias corrected MLE)       1.286

K-S Test Statistic       0.272 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.146 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.52 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.769 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.87

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.849    95% Adjusted-CLT UCL (Chen-1995)       4.964

5% Lilliefors Critical Value       0.144 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.175 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

SD       2.865 Std. Error of Mean       0.465

Coefficient of Variation       0.705 Skewness       1.669

Minimum      0.067 Mean 4.065

Maximum 15 Median       3.855

Total Number of Observations      38 Number of Distinct Observations      36

Number of Missing Observations      22

HH-SE-PAHs|Benzo(b)fluoranthene

General Statistics
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ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 2.129

   90% Chebyshev(Mean, Sd) UCL       2.371    95% Chebyshev(Mean, Sd) UCL       2.623

 97.5% Chebyshev(Mean, Sd) UCL       2.971    99% Chebyshev(Mean, Sd) UCL       3.656

   95% Hall's Bootstrap UCL       2.153    95% Percentile Bootstrap UCL       2.116

   95% BCA Bootstrap UCL       2.155

   95% CLT UCL       2.121    95% Jackknife UCL       2.129

   95% Standard Bootstrap UCL       2.113    95% Bootstrap-t UCL       2.166

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.227  97.5% Chebyshev (MVUE) UCL       5.09

   99% Chebyshev (MVUE) UCL       6.785

Assuming Lognormal Distribution

   95% H-UCL       3.53    90% Chebyshev (MVUE) UCL       3.605

Maximum of Logged Data       1.569 SD of logged Data       1.07

Lognormal Statistics

Minimum of Logged Data     -2.526 Mean of logged Data       0.254

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.298 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.776 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.294    95% Adjusted Gamma UCL (use when n<50)       2.316

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value      89.05

MLE Mean (bias corrected)       1.817 MLE Sd (bias corrected)       1.487

Approximate Chi Square Value (0.05)      89.91

Theta hat (MLE)       1.134 Theta star (bias corrected MLE)       1.217

nu hat (MLE)    121.8 nu star (bias corrected)    113.5

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.603 k star (bias corrected MLE)       1.494

K-S Test Statistic       0.245 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.146 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.966 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.765 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.132

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.129    95% Adjusted-CLT UCL (Chen-1995)       2.144

5% Lilliefors Critical Value       0.144 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.139 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.923 Shapiro Wilk GOF Test

SD       1.139 Std. Error of Mean       0.185

Coefficient of Variation       0.627 Skewness       0.712

Minimum      0.08 Mean       1.817

Maximum       4.8 Median       1.695

Total Number of Observations      38 Number of Distinct Observations      34

Number of Missing Observations      22

HH-SE-PAHs|Benzo(k)fluoranthene

General Statistics

F-132 AECOM

Final

July 2017



ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 5.591

   90% Chebyshev(Mean, Sd) UCL       4.728    95% Chebyshev(Mean, Sd) UCL       5.591

 97.5% Chebyshev(Mean, Sd) UCL       6.789    99% Chebyshev(Mean, Sd) UCL       9.141

   95% Hall's Bootstrap UCL       4.027    95% Percentile Bootstrap UCL       3.958

   95% BCA Bootstrap UCL       4.122

   95% CLT UCL       3.868    95% Jackknife UCL       3.895

   95% Standard Bootstrap UCL       3.881    95% Bootstrap-t UCL       4.52

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.671  97.5% Chebyshev (MVUE) UCL       8.208

   99% Chebyshev (MVUE) UCL      11.23

Assuming Lognormal Distribution

   95% H-UCL       5.834    90% Chebyshev (MVUE) UCL       5.564

Maximum of Logged Data       2.833 SD of logged Data       1.296

Lognormal Statistics

Minimum of Logged Data     -2.76 Mean of logged Data       0.336

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.163 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.935 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.922    95% Adjusted Gamma UCL (use when n<50)       3.976

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value      42.7

MLE Mean (bias corrected)       2.824 MLE Sd (bias corrected)       3.175

Approximate Chi Square Value (0.05)      43.29

Theta hat (MLE)       3.362 Theta star (bias corrected MLE)       3.57

nu hat (MLE)      63.83 nu star (bias corrected)      60.12

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.84 k star (bias corrected MLE)       0.791

K-S Test Statistic       0.16 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.148 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.219 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.785 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.939

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.895    95% Adjusted-CLT UCL (Chen-1995)       4.152

5% Lilliefors Critical Value       0.144 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.292 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.618 Shapiro Wilk GOF Test

SD       3.914 Std. Error of Mean       0.635

Coefficient of Variation       1.386 Skewness       2.576

Minimum      0.0633 Mean       2.824

Maximum      17 Median       1.61

Total Number of Observations      38 Number of Distinct Observations      35

Number of Missing Observations      22

HH-SE-PAHs|C2-Benzanthracene/chrysenes

General Statistics
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ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.157 Lilliefors GOF Test

5% Lilliefors Critical Value       0.146 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.893 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.936 Detected Data Not Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)       0.558 95% Gamma Adjusted UCL (use when n<50)       0.564

Adjusted Level of Significance (β)      0.0434

Approximate Chi Square Value (102.28, α)      79.94 Adjusted Chi Square Value (102.28, β)      79.13

nu hat (MLE)    109.6 nu star (bias corrected)    102.3

MLE Mean (bias corrected)       0.436 MLE Sd (bias corrected)       0.376

k hat (MLE)       1.442 k star (bias corrected MLE)       1.346

Theta hat (MLE)       0.303 Theta star (bias corrected MLE)       0.324

Maximum       1.9 Median       0.375

SD       0.352 CV       0.807

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.019 Mean       0.436

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (119.59, α)      95.33 Adjusted Chi Square Value (119.59, β)      94.44

95% Gamma Approximate KM-UCL (use when n>=50)       0.547 95% Gamma Adjusted KM-UCL (use when n<50)       0.552

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.573 nu hat (KM)    119.6

MLE Mean (bias corrected)       0.447 MLE Sd (bias corrected)       0.368

Theta hat (MLE)       0.282 Theta star (bias corrected MLE)       0.303

nu hat (MLE)    117.5 nu star (bias corrected)    109.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.588 k star (bias corrected MLE)       1.477

K-S Test Statistic       0.112 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.148 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.605 Anderson-Darling GOF Test

5% A-D Critical Value       0.765 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.794 99% KM Chebyshev UCL       1.005

   95% KM (z) UCL       0.53    95% KM Bootstrap t UCL       0.553

90% KM Chebyshev UCL       0.608 95% KM Chebyshev UCL       0.686

SD       0.348    95% KM (BCA) UCL       0.532

   95% KM (t) UCL       0.533    95% KM (Percentile Bootstrap) UCL       0.531

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.436 Standard Error of Mean      0.0572

5% Lilliefors Critical Value       0.146 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.936 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.155 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.836 Shapiro Wilk GOF Test

Skewness Detects       2.103 Kurtosis Detects       7.291

Mean of Logged Detects     -1.151 SD of Logged Detects       0.989

Mean Detects 0.447 SD Detects       0.35

Median Detects       0.394 CV Detects       0.783

Maximum Detect 1.9 Maximum Non-Detect      0.032

Variance Detects       0.123 Percent Non-Detects       2.632%

Number of Distinct Detects      34 Number of Distinct Non-Detects       1

Minimum Detect 0.019 Minimum Non-Detect      0.032

Number of Missing Observations      22

Number of Detects      37 Number of Non-Detects       1

HH-SE-PAHs|Dibenzo(a,h)anthracene

General Statistics

Total Number of Observations      38 Number of Distinct Observations      35
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ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL       0.552

Suggested UCL to Use

95% KM (Chebyshev) UCL 0.686 95% GROS Adjusted Gamma UCL       0.564

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       0.353 SD in Log Scale       1.089

   95% t UCL (Assumes normality)       0.533    95% H-Stat UCL       0.828

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.436 Mean in Log Scale     -1.23

   95% BCA Bootstrap UCL       0.545    95% Bootstrap t UCL       0.564

   95% H-UCL (Log ROS)       0.761

SD in Original Scale       0.352 SD in Log Scale       1.021

   95% t UCL (assumes normality of ROS data)       0.533    95% Percentile Bootstrap UCL       0.533

HH-SE-PAHs|Dibenzo(a,h)anthracene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.437 Mean in Log Scale     -1.199
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ProUCL Version 5.0.00
River Mile 6-9 Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 2.609

   90% Chebyshev(Mean, Sd) UCL       2.952    95% Chebyshev(Mean, Sd) UCL       3.306

 97.5% Chebyshev(Mean, Sd) UCL       3.798    99% Chebyshev(Mean, Sd) UCL       4.764

   95% Hall's Bootstrap UCL       3.038    95% Percentile Bootstrap UCL       2.65

   95% BCA Bootstrap UCL       2.715

   95% CLT UCL       2.598    95% Jackknife UCL       2.609

   95% Standard Bootstrap UCL       2.592    95% Bootstrap-t UCL       2.725

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       5.484  97.5% Chebyshev (MVUE) UCL       6.66

   99% Chebyshev (MVUE) UCL       8.97

Assuming Lognormal Distribution

   95% H-UCL       4.639    90% Chebyshev (MVUE) UCL       4.636

Maximum of Logged Data       2.186 SD of logged Data       1.154

Lognormal Statistics

Minimum of Logged Data     -2.976 Mean of logged Data       0.379

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.261 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.793 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.784    95% Adjusted Gamma UCL (use when n<50)       2.813

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value      76.97

MLE Mean (bias corrected)       2.169 MLE Sd (bias corrected)       1.893

Approximate Chi Square Value (0.05)      77.77

Theta hat (MLE)       1.542 Theta star (bias corrected MLE)       1.651

nu hat (MLE)    106.9 nu star (bias corrected)      99.82

Gamma Statistics

k hat (MLE)       1.407 k star (bias corrected MLE)       1.313

5% K-S Critical Value       0.146 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.768 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.202 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.819 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       2.609    95% Adjusted-CLT UCL (Chen-1995)       2.69

   95% Modified-t UCL (Johnson-1978)       2.623

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.14 Lilliefors GOF Test

5% Lilliefors Critical Value       0.144 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.84 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.741 Skewness       2.038

Maximum       8.9 Median       2

SD       1.608 Std. Error of Mean       0.261

Number of Missing Observations      22

Minimum      0.051 Mean       2.169

HH-SE-PAHs|Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations      38 Number of Distinct Observations      34
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Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.236 Lilliefors GOF Test

5% Lilliefors Critical Value       0.15 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.858 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.934 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       1.187    95% Gamma Adjusted UCL (use when n<50)       1.207

Adjusted Level of Significance (β)      0.0434

Approximate Chi Square Value (42.89, α)      28.87 Adjusted Chi Square Value (42.89, β)      28.4

nu hat (MLE)      45.12 nu star (bias corrected)      42.89

MLE Mean (bias corrected)       0.799 MLE Sd (bias corrected)       1.063

k hat (MLE)       0.594 k star (bias corrected MLE)       0.564

Theta hat (MLE)       1.346 Theta star (bias corrected MLE)       1.416

Maximum      14 Median       0.414

SD       2.221 CV       2.78

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.799

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (10.11, α)       4.011 Adjusted Chi Square Value (10.11, β)       3.853

   95% Gamma Approximate KM-UCL (use when n>=50)       2.015    95% Gamma Adjusted KM-UCL (use when n<50)       2.098

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.133 nu hat (KM)      10.11

MLE Mean (bias corrected)       0.866 MLE Sd (bias corrected)       1.054

Theta hat (MLE)       1.205 Theta star (bias corrected MLE)       1.281

nu hat (MLE)      50.32 nu star (bias corrected)      47.34

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.719 k star (bias corrected MLE)       0.676

K-S Test Statistic       0.256 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.155 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       2.994 Anderson-Darling GOF Test

5% A-D Critical Value       0.791 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       3.052 99% KM Chebyshev UCL       4.388

   95% KM (z) UCL       1.393    95% KM Bootstrap t UCL       3.966

90% KM Chebyshev UCL       1.881 95% KM Chebyshev UCL       2.371

SD       2.191    95% KM (BCA) UCL       1.568

   95% KM (t) UCL       1.408    95% KM (Percentile Bootstrap) UCL       1.496

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.799 Standard Error of Mean       0.361

5% Lilliefors Critical Value       0.15 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.934 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.438 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.274 Shapiro Wilk GOF Test

Skewness Detects       5.765 Kurtosis Detects      33.77

Mean of Logged Detects     -0.981 SD of Logged Detects       1.246

Mean Detects       0.866 SD Detects       2.304

Median Detects       0.42 CV Detects       2.659

Maximum Detect      14 Maximum Non-Detect      0.033

Variance Detects       5.308 Percent Non-Detects       7.895%

Number of Distinct Detects      32 Number of Distinct Non-Detects       2

Minimum Detect      0.014 Minimum Non-Detect      0.018

Number of Missing Observations      22

Number of Detects      35 Number of Non-Detects       3

HH-SE-PAHs|Naphthalene

General Statistics

Total Number of Observations      38 Number of Distinct Observations      34
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL 3.052

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       2.221 SD in Log Scale       1.537

   95% t UCL (Assumes normality)       1.407    95% H-Stat UCL       2.014

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.799 Mean in Log Scale     -1.259

   95% BCA Bootstrap UCL       1.882    95% Bootstrap t UCL       3.97

   95% H-UCL (Log ROS)       1.461

SD in Original Scale       2.22 SD in Log Scale       1.351

   95% t UCL (assumes normality of ROS data)       1.409    95% Percentile Bootstrap UCL       1.508

HH-SE-PAHs|Naphthalene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.801 Mean in Log Scale     -1.162
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 6.51

   90% Chebyshev(Mean, Sd) UCL       5.455    95% Chebyshev(Mean, Sd) UCL       6.51

 97.5% Chebyshev(Mean, Sd) UCL       7.974    99% Chebyshev(Mean, Sd) UCL      10.85

   95% Hall's Bootstrap UCL       4.575    95% Percentile Bootstrap UCL       4.468

   95% BCA Bootstrap UCL       4.721

   95% CLT UCL       4.403    95% Jackknife UCL       4.436

   95% Standard Bootstrap UCL       4.41    95% Bootstrap-t UCL       5.027

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      14.78  97.5% Chebyshev (MVUE) UCL      18.93

   99% Chebyshev (MVUE) UCL      27.1

Assuming Lognormal Distribution

   95% H-UCL      17.89    90% Chebyshev (MVUE) UCL      11.78

Maximum of Logged Data       2.939 SD of logged Data       1.898

Lognormal Statistics

Minimum of Logged Data     -4.665 Mean of logged Data    -0.039

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.218 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.898 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.754    95% Adjusted Gamma UCL (use when n<50)       4.839

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value      24.99

MLE Mean (bias corrected)       3.126 MLE Sd (bias corrected)       4.383

Approximate Chi Square Value (0.05)      25.43

Theta hat (MLE)       5.86 Theta star (bias corrected MLE)       6.143

nu hat (MLE)      40.54 nu star (bias corrected)      38.68

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.533 k star (bias corrected MLE)       0.509

K-S Test Statistic       0.197 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.151 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.266 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.81 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.482

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.436    95% Adjusted-CLT UCL (Chen-1995)       4.696

5% Lilliefors Critical Value       0.144 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.344 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.642 Shapiro Wilk GOF Test

SD       4.786 Std. Error of Mean       0.776

Coefficient of Variation       1.531 Skewness       2.172

Minimum     0.00942 Mean       3.126

Maximum      18.9 Median       1.1

Total Number of Observations      38 Number of Distinct Observations      37

Number of Missing Observations      22

HH-SE-PCBs|PCB, TOTAL

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 6.185

   90% Chebyshev(Mean, Sd) UCL       5.183    95% Chebyshev(Mean, Sd) UCL       6.185

 97.5% Chebyshev(Mean, Sd) UCL       7.576    99% Chebyshev(Mean, Sd) UCL      10.31

   95% Hall's Bootstrap UCL       4.302    95% Percentile Bootstrap UCL       4.226

   95% BCA Bootstrap UCL       4.535

   95% CLT UCL       4.183    95% Jackknife UCL       4.214

   95% Standard Bootstrap UCL       4.167    95% Bootstrap-t UCL       4.748

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      14  97.5% Chebyshev (MVUE) UCL      17.94

   99% Chebyshev (MVUE) UCL      25.67

Assuming Lognormal Distribution

   95% H-UCL      16.94    90% Chebyshev (MVUE) UCL      11.17

Maximum of Logged Data       2.879 SD of logged Data       1.897

Lognormal Statistics

Minimum of Logged Data     -4.721 Mean of logged Data    -0.0913

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.218 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.898 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.517    95% Adjusted Gamma UCL (use when n<50)       4.598

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value      24.97

MLE Mean (bias corrected)       2.97 MLE Sd (bias corrected)       4.164

Approximate Chi Square Value (0.05)      25.41

Theta hat (MLE)       5.571 Theta star (bias corrected MLE)       5.84

nu hat (MLE)      40.51 nu star (bias corrected)      38.65

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.533 k star (bias corrected MLE)       0.509

K-S Test Statistic       0.198 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.151 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.277 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.81 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.257

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.214    95% Adjusted-CLT UCL (Chen-1995)       4.46

5% Lilliefors Critical Value       0.144 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.343 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.641 Shapiro Wilk GOF Test

SD       4.547 Std. Error of Mean       0.738

Coefficient of Variation       1.531 Skewness       2.164

Minimum     0.00891 Mean       2.97

Maximum      17.8 Median       1.04

Total Number of Observations      38 Number of Distinct Observations      35

Number of Missing Observations      22

HH-SE-PCBs|Total PCB (Non DLC)

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 0.0223

   90% Chebyshev(Mean, Sd) UCL      0.0177    95% Chebyshev(Mean, Sd) UCL      0.0223

 97.5% Chebyshev(Mean, Sd) UCL      0.0286    99% Chebyshev(Mean, Sd) UCL      0.0409

   95% Hall's Bootstrap UCL      0.0391    95% Percentile Bootstrap UCL      0.0143

   95% BCA Bootstrap UCL      0.0205

   95% CLT UCL      0.0132    95% Jackknife UCL      0.0133

   95% Standard Bootstrap UCL      0.0131    95% Bootstrap-t UCL      0.0389

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      0.015  97.5% Chebyshev (MVUE) UCL      0.0184

   99% Chebyshev (MVUE) UCL      0.0251

Assuming Lognormal Distribution

   95% H-UCL      0.013    90% Chebyshev (MVUE) UCL      0.0126

Maximum of Logged Data     -2.04 SD of logged Data       1.262

Lognormal Statistics

Minimum of Logged Data     -9.283 Mean of logged Data     -5.701

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.188 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      0.011    95% Adjusted Gamma UCL (use when n<50)      0.0112

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value      35.71

MLE Mean (bias corrected)     0.00771 MLE Sd (bias corrected)     0.00934

Approximate Chi Square Value (0.05)      36.25

Theta hat (MLE)      0.0107 Theta star (bias corrected MLE)      0.0113

nu hat (MLE)      54.77 nu star (bias corrected)      51.78

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.721 k star (bias corrected MLE)       0.681

K-S Test Statistic       0.26 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.149 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.839 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.791 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      0.0139

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      0.0133    95% Adjusted-CLT UCL (Chen-1995)      0.0167

5% Lilliefors Critical Value       0.144 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.43 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.274 Shapiro Wilk GOF Test

SD      0.0206 Std. Error of Mean     0.00334

Coefficient of Variation       2.67 Skewness       5.978

Minimum 9.3000E-5 Mean     0.00771

Maximum       0.13 Median     0.0045

Total Number of Observations      38 Number of Distinct Observations      34

Number of Missing Observations      22

HH-SE-Pesticides|Dieldrin

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 28.06

   90% Chebyshev(Mean, Sd) UCL      33.02    95% Chebyshev(Mean, Sd) UCL      39.56

 97.5% Chebyshev(Mean, Sd) UCL      48.63    99% Chebyshev(Mean, Sd) UCL      66.46

   95% Hall's Bootstrap UCL      58.87    95% Percentile Bootstrap UCL      27.24

   95% BCA Bootstrap UCL      31.59

   95% CLT UCL      26.5    95% Jackknife UCL      26.71

   95% Standard Bootstrap UCL      26.3    95% Bootstrap-t UCL      34.88

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      99.49  97.5% Chebyshev (MVUE) UCL    127.4

   99% Chebyshev (MVUE) UCL    182.3

Assuming Lognormal Distribution

   95% H-UCL    119.7    90% Chebyshev (MVUE) UCL      79.37

Maximum of Logged Data       5.159 SD of logged Data       1.89

Lognormal Statistics

Minimum of Logged Data     -2.747 Mean of logged Data       1.884

5% Lilliefors Critical Value       0.144 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.184 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.871 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      27.6    95% Adjusted Gamma UCL (use when n<50)      28.06

Adjusted Level of Significance      0.0434 Adjusted Chi Square Value      28.51

MLE Mean (bias corrected)      18.59 MLE Sd (bias corrected)      24.71

Approximate Chi Square Value (0.05)      28.98

Theta hat (MLE)      31.22 Theta star (bias corrected MLE)      32.84

nu hat (MLE)      45.26 nu star (bias corrected)      43.02

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.596 k star (bias corrected MLE)       0.566

K-S Test Statistic       0.118 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.15 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.634 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.804 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      27.25

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      26.71    95% Adjusted-CLT UCL (Chen-1995)      29.96

5% Lilliefors Critical Value       0.144 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.938 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.272 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.562 Shapiro Wilk GOF Test

SD      29.66 Std. Error of Mean       4.811

Coefficient of Variation       1.595 Skewness       4.143

Minimum      0.0641 Mean      18.59

Maximum    174 Median      10.85

Total Number of Observations      38 Number of Distinct Observations      35

Number of Missing Observations      22

HH-SE-SVOCs|bis-(2-Ethylhexyl)phthalate

General Statistics
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     38      35

     22

     0.087       3.876

     12       3.8

      2.471       0.401

      0.638       0.875

      0.934

      0.938

      0.129

      0.144

      4.552       4.596

      4.561

      2.073

      0.767

      0.221

      0.146

      1.458       1.36

      2.659       2.85

   110.8    103.4

      3.876       3.323

     80.9

     0.0434      80.08

      4.952       5.002

      0.769

      0.938

      0.259

      0.144

    -2.442       0.974

      2.485       1.165

      8.576       8.545

     10.12      12.3

     16.59

      4.535       4.552

      4.532       4.646

      4.714       4.539

      4.555

      5.078       5.623

      6.379       7.864

4.552

HH-SE-PAHs|Chrysene

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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     38      38

      0

4.0890E-7 3.8949E-5

2.2992E-4 1.6572E-5

5.3685E-5 8.7089E-6

    N/A          2.196

      0.68

      0.938

      0.331

      0.144

5.3642E-5 5.6589E-5

5.4159E-5

      1.104

      0.795

      0.195

      0.149

      0.686       0.65

5.6763E-5 5.9964E-5

     52.15      49.36

3.8949E-5 4.8327E-5

     34.23

     0.0434      33.71

5.6163E-5 5.7034E-5

      0.931

      0.938

      0.199

      0.144

    -14.71     -11.04

    -8.378       1.531

1.1265E-4 9.6299E-5

1.1778E-4 1.4760E-4

2.0617E-4

5.3274E-5 5.3642E-5

5.3081E-5 6.0659E-5

5.8089E-5 5.4528E-5

5.5301E-5

6.5075E-5 7.6910E-5

9.3336E-5 1.2560E-4

7.6910E-5

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

PCB-TEQ (rm_06-09)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test
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     38      38

      0

7.3224E-7     0.00322

     0.0346 3.7251E-4

    0.00704     0.00114

      2.185       3.229

      0.517

      0.938

      0.376

      0.144

    0.00515     0.00574

    0.00525

      2.385

      0.849

      0.282

      0.155

      0.337       0.328

    0.00957     0.00983

     25.59      24.9

    0.00322     0.00563

     14.54

     0.0434      14.21

    0.00552     0.00565

      0.929

      0.938

      0.18

      0.144

    -14.13     -7.747

    -3.363       2.355

     0.0362      0.0146

     0.0187      0.0244

     0.0356

    0.0051     0.00515

    0.00504     0.00695

     0.0111     0.00514

    0.00594

    0.00665     0.0082

     0.0104      0.0146

     0.0104

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

97.5% Chebyshev (Mean, Sd) UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

TCDD-TEQ (rm_06-09)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations
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     38      36

     36       2

     34       2

      2.7    320

  1800    530

126381       5.263%

   300.7    355.5

   170       1.182

      2.468       8.297

      4.95       1.457

      0.756

      0.935

      0.201

      0.148

   292.2      56.88

   344.4    400.1

   388.1    391.7

   385.7    429.2

   462.8    540.1

   647.4    858.1

      0.296

      0.786

      0.118

      0.152

      0.786       0.739

   382.4    406.7

     56.62      53.23

   300.7    349.7

      0.72      54.69

     38.69      38.14

   412.9    419

      2.7    290

  1800    165

   348.9       1.203

      0.8       0.754

   362.5    384.4

     60.8      57.33

   290    333.9

     0.0434

     40.93      40.35

   406.2    412

      0.955

      0.935

      0.125

      0.148

Approximate Chi Square Value (57.33, α) Adjusted Chi Square Value (57.33, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (54.69, α) Adjusted Chi Square Value (54.69, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

C9-C18 PETROLEUM HYDROCARBONS (rm_06-09)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect
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   289.2       4.92

   349.3       1.423

   384.8    385.2

   409.1    427.6

   747.9

      4.917    763.8

      1.434       2.939

      0.241

   296       4.969

   346.6       1.421

   390.9    781

   540.1    412

   41995% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

C9-C18 PETROLEUM HYDROCARBONS (rm_06-09) (continued)

Lognormal ROS Statistics Using Imputed Non-Detects
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     38      36

      0

     35   2760

 16200   2150

  3094    502

      1.121       2.532

      0.765

      0.938

      0.189

      0.144

  3607   3806

  3641

      0.258

      0.784

     0.0795

      0.148

      0.863       0.813

  3197   3396

     65.61      61.76

  2760   3061

     44.69

     0.0434      44.09

  3814   3866

      0.946

      0.938

      0.142

      0.144

      3.555       7.242

      9.693       1.39

  7083   6500

  7859   9744

 13448

  3585   3607

  3559   3957

  4579   3657

  3835

  4266   4948

  5895   7754

  3866

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

C19-C40 PETROLEUM HYDROCARBONS (rm_06-09)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median
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   90% Chebyshev(Mean, Sd) UCL  14134    95% Chebyshev(Mean, Sd) UCL  15224

 97.5% Chebyshev(Mean, Sd) UCL  16737    99% Chebyshev(Mean, Sd) UCL  19710

   95% Hall's Bootstrap UCL  12976    95% Percentile Bootstrap UCL  13023

   95% BCA Bootstrap UCL  12980

   95% CLT UCL  13046    95% Jackknife UCL  13102

   95% Standard Bootstrap UCL  13015    95% Bootstrap-t UCL  13019

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  16647  97.5% Chebyshev (MVUE) UCL  18697

   99% Chebyshev (MVUE) UCL  22722

Assuming Lognormal Distribution

   95% H-UCL  14234    90% Chebyshev (MVUE) UCL  15171

Maximum of Logged Data       9.798 SD of logged Data       0.434

Lognormal Statistics

Minimum of Logged Data       8.149 Mean of logged Data       9.295

5% Lilliefors Critical Value       0.181 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.199 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.84 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  13514    95% Adjusted Gamma UCL (use when n<50)  13650

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value    250.3

MLE Mean (bias corrected)  11727 MLE Sd (bias corrected)   4760

Approximate Chi Square Value (0.05)    252.8

Theta hat (MLE)   1698 Theta star (bias corrected MLE)   1932

nu hat (MLE)    331.4 nu star (bias corrected)    291.3

Gamma Statistics

k hat (MLE)       6.905 k star (bias corrected MLE)       6.069

5% K-S Critical Value       0.178 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.745 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.182 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.85 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL  13102    95% Adjusted-CLT UCL (Chen-1995)  12955

   95% Modified-t UCL (Johnson-1978)  13088

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.132 Lilliefors GOF Test

5% Lilliefors Critical Value       0.181 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.956 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.916 Data appear Normal at 5% Significance Level

OFF

Confidence Coefficient   95%

Coefficient of Variation       0.335 Skewness     -0.522

Maximum  18000 Median  12400

SD   3931 Std. Error of Mean    802.4

Number of Missing Observations      18

Minimum   3460 Mean  11727

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   11/19/2015 2:13:42 PM

General Statistics

Total Number of Observations      24 Number of Distinct Observations      24

Number of Bootstrap Operations   2000

ProUCL Version 5.0.00

HH-SE-Metals|Aluminum

From File   9E_ProUCL_Input.xls

Full Precision   
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Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

HH-SE-Metals|Aluminum (continued)

Suggested UCL to Use

95% Student's-t UCL  13102
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   95% BCA Bootstrap UCL       1.961    95% Bootstrap t UCL       2.009

   95% H-UCL (Log ROS)       2.633

SD in Original Scale       1.203 SD in Log Scale       0.99

   95% t UCL (assumes normality of ROS data)       1.798    95% Percentile Bootstrap UCL       1.787

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.377 Mean in Log Scale    -0.0439

Lilliefors Test Statistic       0.221 Lilliefors GOF Test

5% Lilliefors Critical Value       0.185 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.872 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.914 Detected Data Not Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)       1.957 95% Gamma Adjusted UCL (use when n<50)       2.007

Adjusted Level of Significance (β)      0.0392

Approximate Chi Square Value (52.12, α)      36.54 Adjusted Chi Square Value (52.12, β)      35.62

nu hat (MLE)      58.04 nu star (bias corrected)      52.12

MLE Mean (bias corrected)       1.372 MLE Sd (bias corrected)       1.317

k hat (MLE)       1.209 k star (bias corrected MLE)       1.086

Theta hat (MLE)       1.135 Theta star (bias corrected MLE)       1.263

Maximum       5.14 Median       0.9

SD       1.208 CV       0.881

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       1.372

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (64.78, α)      47.26 Adjusted Chi Square Value (64.78, β)      46.21

95% Gamma Approximate KM-UCL (use when n>=50)       1.882 95% Gamma Adjusted KM-UCL (use when n<50)       1.925

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.35 nu hat (KM)      64.78

MLE Mean (bias corrected)       1.431 MLE Sd (bias corrected)       1.156

Theta hat (MLE)       0.827 Theta star (bias corrected MLE)       0.933

nu hat (MLE)      79.59 nu star (bias corrected)      70.55

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.73 k star (bias corrected MLE)       1.534

K-S Test Statistic       0.176 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.184 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.699 Anderson-Darling GOF Test

5% A-D Critical Value       0.758 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       2.913 99% KM Chebyshev UCL       3.827

   95% KM (z) UCL       1.779    95% KM Bootstrap t UCL       2.054

90% KM Chebyshev UCL       2.113 95% KM Chebyshev UCL       2.448

SD       1.182    95% KM (BCA) UCL       1.785

   95% KM (t) UCL       1.796    95% KM (Percentile Bootstrap) UCL       1.808

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.373 Standard Error of Mean       0.247

5% Lilliefors Critical Value       0.185 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.914 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.249 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.771 Shapiro Wilk GOF Test

Skewness Detects       2.019 Kurtosis Detects       4.265

Mean of Logged Detects      0.0425 SD of Logged Detects       0.915

Mean Detects       1.431 SD Detects       1.199

Median Detects       0.929 CV Detects       0.838

Maximum Detect       5.14 Maximum Non-Detect      0.034

Variance Detects       1.439 Percent Non-Detects       4.167%

Number of Distinct Detects      22 Number of Distinct Non-Detects       1

Minimum Detect      0.051 Minimum Non-Detect      0.034

Number of Missing Observations      18

Number of Detects      23 Number of Non-Detects       1

General Statistics

Total Number of Observations      24 Number of Distinct Observations      23

HH-SE-Metals|Antimony

F-152 AECOM

Final

July 2017



ProUCL Version 5.0.00
River Mile 9-6EB Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL       1.925

Suggested UCL to Use

95% KM (Chebyshev) UCL       2.448 95% GROS Adjusted Gamma UCL       2.007

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       1.208 SD in Log Scale       1.228

   95% t UCL (Assumes normality)       1.795    95% H-Stat UCL       3.885

HH-SE-Metals|Antimony (continued)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.372 Mean in Log Scale     -0.129
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL      16.39

   90% Chebyshev(Mean, Sd) UCL      18    95% Chebyshev(Mean, Sd) UCL      20.85

 97.5% Chebyshev(Mean, Sd) UCL      24.8    99% Chebyshev(Mean, Sd) UCL      32.57

   95% Hall's Bootstrap UCL      15.67    95% Percentile Bootstrap UCL      15.18

   95% BCA Bootstrap UCL      15.63

   95% CLT UCL      15.16    95% Jackknife UCL      15.3

   95% Standard Bootstrap UCL      15.07    95% Bootstrap-t UCL      16.42

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      22.89  97.5% Chebyshev (MVUE) UCL      27.59

   99% Chebyshev (MVUE) UCL      36.82

Assuming Lognormal Distribution

   95% H-UCL      19.51    90% Chebyshev (MVUE) UCL      19.5

Maximum of Logged Data       3.619 SD of logged Data       0.91

Lognormal Statistics

Minimum of Logged Data       0.231 Mean of logged Data       2.096

5% Lilliefors Critical Value       0.181 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0842 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.972 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      16.03    95% Adjusted Gamma UCL (use when n<50)      16.39

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      46.51

MLE Mean (bias corrected)      11.71 MLE Sd (bias corrected)      10.05

Approximate Chi Square Value (0.05)      47.57

Theta hat (MLE)       7.706 Theta star (bias corrected MLE)       8.626

nu hat (MLE)      72.92 nu star (bias corrected)      65.14

Gamma Statistics

k hat (MLE)       1.519 k star (bias corrected MLE)       1.357

5% K-S Critical Value       0.181 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.761 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.102 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.333 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      15.3    95% Adjusted-CLT UCL (Chen-1995)      15.81

   95% Modified-t UCL (Johnson-1978)      15.4

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.183 Lilliefors GOF Test

5% Lilliefors Critical Value       0.181 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.916 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.878 Skewness       1.426

Maximum      37.3 Median       7.81

SD      10.27 Std. Error of Mean       2.097

Number of Missing Observations      18

Minimum       1.26 Mean      11.71

HH-SE-Metals|Arsenic

General Statistics

Total Number of Observations      24 Number of Distinct Observations      23
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ProUCL Version 5.0.00
River Mile 9-6EB Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL      12.17

   90% Chebyshev(Mean, Sd) UCL      13    95% Chebyshev(Mean, Sd) UCL      15.51

 97.5% Chebyshev(Mean, Sd) UCL      19    99% Chebyshev(Mean, Sd) UCL      25.86

   95% Hall's Bootstrap UCL      13.29    95% Percentile Bootstrap UCL      10.41

   95% BCA Bootstrap UCL      11.4

   95% CLT UCL      10.49    95% Jackknife UCL      10.62

   95% Standard Bootstrap UCL      10.43    95% Bootstrap-t UCL      12.74

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      25.35  97.5% Chebyshev (MVUE) UCL      32.17

   99% Chebyshev (MVUE) UCL      45.58

Assuming Lognormal Distribution

   95% H-UCL      29.43    90% Chebyshev (MVUE) UCL      20.43

Maximum of Logged Data       3.547 SD of logged Data       1.507

Lognormal Statistics

Minimum of Logged Data     -2.364 Mean of logged Data       1.214

5% Lilliefors Critical Value       0.181 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.182 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.945 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      11.77    95% Adjusted Gamma UCL (use when n<50)      12.17

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      20.18

MLE Mean (bias corrected)       7.445 MLE Sd (bias corrected)       8.979

Approximate Chi Square Value (0.05)      20.86

Theta hat (MLE)       9.876 Theta star (bias corrected MLE)      10.83

nu hat (MLE)      36.18 nu star (bias corrected)      32.99

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.754 k star (bias corrected MLE)       0.687

K-S Test Statistic       0.139 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.185 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.305 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.782 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      10.74

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      10.62    95% Adjusted-CLT UCL (Chen-1995)      11.27

5% Lilliefors Critical Value       0.181 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.244 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.747 Shapiro Wilk GOF Test

SD       9.067 Std. Error of Mean       1.851

Coefficient of Variation       1.218 Skewness       1.944

Minimum      0.094 Mean       7.445

Maximum      34.7 Median       3.375

Total Number of Observations      24 Number of Distinct Observations      24

Number of Missing Observations      18

HH-SE-Metals|Cadmium

General Statistics
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ProUCL Version 5.0.00
River Mile 9-6EB Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL    399.3

   90% Chebyshev(Mean, Sd) UCL    447.2    95% Chebyshev(Mean, Sd) UCL    535.5

 97.5% Chebyshev(Mean, Sd) UCL    658.1    99% Chebyshev(Mean, Sd) UCL    899

   95% Hall's Bootstrap UCL    376.9    95% Percentile Bootstrap UCL    364.1

   95% BCA Bootstrap UCL    391.3

   95% CLT UCL    359.1    95% Jackknife UCL    363.6

   95% Standard Bootstrap UCL    356.2    95% Bootstrap-t UCL    439.3

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    629.9  97.5% Chebyshev (MVUE) UCL    786.1

   99% Chebyshev (MVUE) UCL   1093

Assuming Lognormal Distribution

   95% H-UCL    617.8    90% Chebyshev (MVUE) UCL    517.3

Maximum of Logged Data       7.039 SD of logged Data       1.272

Lognormal Statistics

Minimum of Logged Data       2.094 Mean of logged Data       4.841

5% Lilliefors Critical Value       0.181 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.124 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.965 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    387.2    95% Adjusted Gamma UCL (use when n<50)    399.3

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      23.49

MLE Mean (bias corrected)    252.2 MLE Sd (bias corrected)    286.6

Approximate Chi Square Value (0.05)      24.23

Theta hat (MLE)    295.5 Theta star (bias corrected MLE)    325.6

nu hat (MLE)      40.98 nu star (bias corrected)      37.19

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.854 k star (bias corrected MLE)       0.775

K-S Test Statistic       0.161 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.184 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.638 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.778 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    368.1

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    363.6    95% Adjusted-CLT UCL (Chen-1995)    387.5

5% Lilliefors Critical Value       0.181 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.247 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.692 Shapiro Wilk GOF Test

SD    318.4 Std. Error of Mean      65

Coefficient of Variation       1.262 Skewness       2.001

Minimum       8.12 Mean    252.2

Maximum   1140 Median    109.5

Total Number of Observations      24 Number of Distinct Observations      24

Number of Missing Observations      18

HH-SE-Metals|Chromium

General Statistics
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ProUCL Version 5.0.00
River Mile 9-6EB Accessible Surface Sediment

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       9.22

   90% Chebyshev(Mean, Sd) UCL       9.999    95% Chebyshev(Mean, Sd) UCL      10.82

 97.5% Chebyshev(Mean, Sd) UCL      11.97    99% Chebyshev(Mean, Sd) UCL      14.21

   95% Hall's Bootstrap UCL       9.191    95% Percentile Bootstrap UCL       9.136

   95% BCA Bootstrap UCL       9.196

   95% CLT UCL       9.178    95% Jackknife UCL       9.22

   95% Standard Bootstrap UCL       9.152    95% Bootstrap-t UCL       9.211

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      11.55  97.5% Chebyshev (MVUE) UCL      12.97

   99% Chebyshev (MVUE) UCL      15.75

Assuming Lognormal Distribution

   95% H-UCL       9.877    90% Chebyshev (MVUE) UCL      10.53

Maximum of Logged Data       2.639 SD of logged Data       0.432

Lognormal Statistics

Minimum of Logged Data       1.099 Mean of logged Data       2.023

5% Lilliefors Critical Value       0.181 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.181 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.894 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       9.467    95% Adjusted Gamma UCL (use when n<50)       9.565

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value    235.9

MLE Mean (bias corrected)       8.181 MLE Sd (bias corrected)       3.413

Approximate Chi Square Value (0.05)    238.4

Theta hat (MLE)       1.252 Theta star (bias corrected MLE)       1.424

nu hat (MLE)    313.7 nu star (bias corrected)    275.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       6.536 k star (bias corrected MLE)       5.747

K-S Test Statistic       0.151 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.178 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.68 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.746 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       9.217

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       9.22    95% Adjusted-CLT UCL (Chen-1995)       9.162

5% Lilliefors Critical Value       0.181 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.101 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.964 Shapiro Wilk GOF Test

SD       2.969 Std. Error of Mean       0.606

Coefficient of Variation       0.363 Skewness     -0.125

Minimum       3 Mean       8.181

Maximum      14 Median       8.35

Total Number of Observations      24 Number of Distinct Observations      24

Number of Missing Observations      18

HH-SE-Metals|Cobalt

General Statistics
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ProUCL Version 5.0.00
River Mile 9-6EB Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    307.5

   90% Chebyshev(Mean, Sd) UCL    352.4    95% Chebyshev(Mean, Sd) UCL    399.6

 97.5% Chebyshev(Mean, Sd) UCL    465    99% Chebyshev(Mean, Sd) UCL    593.5

   95% Hall's Bootstrap UCL    314.7    95% Percentile Bootstrap UCL    304.9

   95% BCA Bootstrap UCL    312.6

   95% CLT UCL    305.4    95% Jackknife UCL    307.5

   95% Standard Bootstrap UCL    304.6    95% Bootstrap-t UCL    315

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    597.3  97.5% Chebyshev (MVUE) UCL    729.3

   99% Chebyshev (MVUE) UCL    988.5

Assuming Lognormal Distribution

   95% H-UCL    523.9    90% Chebyshev (MVUE) UCL    502.2

Maximum of Logged Data       6.56 SD of logged Data       1.074

Lognormal Statistics

Minimum of Logged Data       2.148 Mean of logged Data       5.133

5% Lilliefors Critical Value       0.171 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.923 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.183 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.888 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    335.2    95% Adjusted Gamma UCL (use when n<50)    341.8

Adjusted Level of Significance      0.0401 Adjusted Chi Square Value      51.68

MLE Mean (bias corrected)    248.4 MLE Sd (bias corrected)    216.4

Approximate Chi Square Value (0.05)      52.69

Theta hat (MLE)    170.9 Theta star (bias corrected MLE)    188.6

nu hat (MLE)      78.5 nu star (bias corrected)      71.11

Gamma Statistics

k hat (MLE)       1.454 k star (bias corrected MLE)       1.317

5% K-S Critical Value       0.172 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.764 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.12 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.395 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    307.5    95% Adjusted-CLT UCL (Chen-1995)    311.2

   95% Modified-t UCL (Johnson-1978)    308.4

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.172 Lilliefors GOF Test

5% Lilliefors Critical Value       0.171 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.936 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.923 Data appear Normal at 5% Significance Level

Maximum    706 Median    177

SD    180.3 Std. Error of Mean      34.69

Number of Missing Observations      15

Minimum       8.57 Mean    248.4

HH-SE-Metals|Copper

General Statistics

Total Number of Observations      27 Number of Distinct Observations      27

Coefficient of Variation       0.726 Skewness       0.804
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ProUCL Version 5.0.00
River Mile 9-6EB Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    400.3

   90% Chebyshev(Mean, Sd) UCL    462.6    95% Chebyshev(Mean, Sd) UCL    528.3

 97.5% Chebyshev(Mean, Sd) UCL    619.6    99% Chebyshev(Mean, Sd) UCL    798.9

   95% Hall's Bootstrap UCL    408.8    95% Percentile Bootstrap UCL    397.9

   95% BCA Bootstrap UCL    410.6

   95% CLT UCL    397    95% Jackknife UCL    400.3

   95% Standard Bootstrap UCL    396.8    95% Bootstrap-t UCL    420.6

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    793  97.5% Chebyshev (MVUE) UCL    973.8

   99% Chebyshev (MVUE) UCL   1329

Assuming Lognormal Distribution

   95% H-UCL    711.5    90% Chebyshev (MVUE) UCL    662.7

Maximum of Logged Data       6.809 SD of logged Data       1.088

Lognormal Statistics

Minimum of Logged Data       2.286 Mean of logged Data       5.372

5% Lilliefors Critical Value       0.181 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.157 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.891 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    438.9    95% Adjusted Gamma UCL (use when n<50)    449.2

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      43.49

MLE Mean (bias corrected)    317.4 MLE Sd (bias corrected)    280.3

Approximate Chi Square Value (0.05)      44.5

Theta hat (MLE)    221.4 Theta star (bias corrected MLE)    247.5

nu hat (MLE)      68.82 nu star (bias corrected)      61.55

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.434 k star (bias corrected MLE)       1.282

K-S Test Statistic      0.0946 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.181 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.279 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.763 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    401.9

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    400.3    95% Adjusted-CLT UCL (Chen-1995)    406.8

5% Lilliefors Critical Value       0.181 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.154 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.922 Shapiro Wilk GOF Test

SD    237.1 Std. Error of Mean      48.39

Coefficient of Variation       0.747 Skewness       0.932

Minimum       9.84 Mean    317.4

Maximum    906 Median    253

Total Number of Observations      24 Number of Distinct Observations      24

Number of Missing Observations      18

HH-SE-Metals|Lead

General Statistics
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ProUCL Version 5.0.00
River Mile 9-6EB Accessible Surface Sediment

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    537.9

   90% Chebyshev(Mean, Sd) UCL    591.8    95% Chebyshev(Mean, Sd) UCL    648.8

 97.5% Chebyshev(Mean, Sd) UCL    727.9    99% Chebyshev(Mean, Sd) UCL    883.2

   95% Hall's Bootstrap UCL    531.9    95% Percentile Bootstrap UCL    530.2

   95% BCA Bootstrap UCL    533.7

   95% CLT UCL    535    95% Jackknife UCL    537.9

   95% Standard Bootstrap UCL    533.3    95% Bootstrap-t UCL    533.7

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    741.9  97.5% Chebyshev (MVUE) UCL    855.1

   99% Chebyshev (MVUE) UCL   1077

Assuming Lognormal Distribution

   95% H-UCL    621.1    90% Chebyshev (MVUE) UCL    660.3

Maximum of Logged Data       6.692 SD of logged Data       0.581

Lognormal Statistics

Minimum of Logged Data       4.391 Mean of logged Data       6.013

5% Lilliefors Critical Value       0.181 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.188 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.877 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    563    95% Adjusted Gamma UCL (use when n<50)    570.6

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value    137.6

MLE Mean (bias corrected)    466.1 MLE Sd (bias corrected)    248.8

Approximate Chi Square Value (0.05)    139.5

Theta hat (MLE)    117.1 Theta star (bias corrected MLE)    132.8

nu hat (MLE)    191 nu star (bias corrected)    168.5

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.98 k star (bias corrected MLE)       3.51

K-S Test Statistic       0.195 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.179 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.826 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.749 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    537.6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    537.9    95% Adjusted-CLT UCL (Chen-1995)    532.8

5% Lilliefors Critical Value       0.181 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.178 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

SD    205.4 Std. Error of Mean      41.93

Coefficient of Variation       0.441 Skewness     -0.246

Minimum      80.7 Mean    466.1

Maximum    806 Median    496.5

Total Number of Observations      24 Number of Distinct Observations      24

Number of Missing Observations      18

HH-SE-Metals|Manganese

General Statistics
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ProUCL Version 5.0.00
River Mile 9-6EB Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL       6.509

   90% Chebyshev(Mean, Sd) UCL       6.805    95% Chebyshev(Mean, Sd) UCL       7.931

 97.5% Chebyshev(Mean, Sd) UCL       9.493    99% Chebyshev(Mean, Sd) UCL      12.56

   95% Hall's Bootstrap UCL       5.744    95% Percentile Bootstrap UCL       5.683

   95% BCA Bootstrap UCL       5.847

   95% CLT UCL       5.683    95% Jackknife UCL       5.74

   95% Standard Bootstrap UCL       5.678    95% Bootstrap-t UCL       6.176

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      11.51  97.5% Chebyshev (MVUE) UCL      14.31

   99% Chebyshev (MVUE) UCL      19.8

Assuming Lognormal Distribution

   95% H-UCL      10.99    90% Chebyshev (MVUE) UCL       9.492

Maximum of Logged Data       2.595 SD of logged Data       1.224

Lognormal Statistics

Minimum of Logged Data     -2.104 Mean of logged Data       0.919

5% Lilliefors Critical Value       0.181 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.15 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.929 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       6.333    95% Adjusted Gamma UCL (use when n<50)       6.509

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      30.29

MLE Mean (bias corrected)       4.321 MLE Sd (bias corrected)       4.432

Approximate Chi Square Value (0.05)      31.13

Theta hat (MLE)       4.097 Theta star (bias corrected MLE)       4.545

nu hat (MLE)      50.62 nu star (bias corrected)      45.63

Gamma Statistics

k hat (MLE)       1.055 k star (bias corrected MLE)       0.951

5% K-S Critical Value       0.183 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.771 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.138 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.445 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       5.74    95% Adjusted-CLT UCL (Chen-1995)       5.868

   95% Modified-t UCL (Johnson-1978)       5.769

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.246 Lilliefors GOF Test

5% Lilliefors Critical Value       0.181 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.841 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.916 Data Not Normal at 5% Significance Level

Maximum      13.4 Median       2.3

SD       4.057 Std. Error of Mean       0.828

Number of Missing Observations      18

Minimum       0.122 Mean       4.321

HH-SE-Metals|Mercury-E1631E

General Statistics

Total Number of Observations      24 Number of Distinct Observations      23

Coefficient of Variation       0.939 Skewness       1.026
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ProUCL Version 5.0.00
River Mile 9-6EB Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       0.254

   90% Chebyshev(Mean, Sd) UCL       0.285    95% Chebyshev(Mean, Sd) UCL       0.319

 97.5% Chebyshev(Mean, Sd) UCL       0.365    99% Chebyshev(Mean, Sd) UCL       0.456

   95% Hall's Bootstrap UCL       0.256    95% Percentile Bootstrap UCL       0.254

   95% BCA Bootstrap UCL       0.254

   95% CLT UCL       0.252    95% Jackknife UCL       0.254

   95% Standard Bootstrap UCL       0.252    95% Bootstrap-t UCL       0.257

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       0.364  97.5% Chebyshev (MVUE) UCL       0.427

   99% Chebyshev (MVUE) UCL       0.55

Assuming Lognormal Distribution

   95% H-UCL       0.303    90% Chebyshev (MVUE) UCL       0.319

Maximum of Logged Data     -0.796 SD of logged Data       0.694

Lognormal Statistics

Minimum of Logged Data     -3.352 Mean of logged Data     -1.747

5% Lilliefors Critical Value       0.181 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.126 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.941 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.267    95% Adjusted Gamma UCL (use when n<50)       0.271

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      90.42

MLE Mean (bias corrected)       0.212 MLE Sd (bias corrected)       0.136

Approximate Chi Square Value (0.05)      91.91

Theta hat (MLE)      0.0777 Theta star (bias corrected MLE)      0.0878

nu hat (MLE)    130.8 nu star (bias corrected)    115.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.724 k star (bias corrected MLE)       2.411

K-S Test Statistic      0.0838 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.179 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.232 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.752 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.254

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.254    95% Adjusted-CLT UCL (Chen-1995)       0.254

5% Lilliefors Critical Value       0.181 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.121 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.953 Shapiro Wilk GOF Test

SD       0.12 Std. Error of Mean      0.0246

Coefficient of Variation       0.569 Skewness       0.429

Minimum      0.035 Mean       0.212

Maximum       0.451 Median       0.191

Total Number of Observations      24 Number of Distinct Observations      22

Number of Missing Observations      18

HH-SE-Metals|Thallium

General Statistics
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ProUCL Version 5.0.00
River Mile 9-6EB Accessible Surface Sediment

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% H-UCL      46.47

   90% Chebyshev(Mean, Sd) UCL      51.7    95% Chebyshev(Mean, Sd) UCL      59.27

 97.5% Chebyshev(Mean, Sd) UCL      69.77    99% Chebyshev(Mean, Sd) UCL      90.41

   95% Hall's Bootstrap UCL      50.32    95% Percentile Bootstrap UCL      44.48

   95% BCA Bootstrap UCL      47.76

   95% CLT UCL      44.15    95% Jackknife UCL      44.53

   95% Standard Bootstrap UCL      43.91    95% Bootstrap-t UCL      50.47

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      55.73  97.5% Chebyshev (MVUE) UCL      64.96

   99% Chebyshev (MVUE) UCL      83.09

Assuming Lognormal Distribution

   95% H-UCL      46.47    90% Chebyshev (MVUE) UCL      49.08

Maximum of Logged Data       4.7 SD of logged Data       0.654

Lognormal Statistics

Minimum of Logged Data       2.107 Mean of logged Data       3.335

5% Lilliefors Critical Value       0.181 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.136 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.955 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      44.72    95% Adjusted Gamma UCL (use when n<50)      45.5

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      79.26

MLE Mean (bias corrected)      34.99 MLE Sd (bias corrected)      23.88

Approximate Chi Square Value (0.05)      80.65

Theta hat (MLE)      14.44 Theta star (bias corrected MLE)      16.29

nu hat (MLE)    116.3 nu star (bias corrected)    103.1

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.423 k star (bias corrected MLE)       2.147

K-S Test Statistic       0.184 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.18 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.856 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.753 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      44.91

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      44.53    95% Adjusted-CLT UCL (Chen-1995)      46.53

5% Lilliefors Critical Value       0.181 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.266 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.741 Shapiro Wilk GOF Test

SD      27.29 Std. Error of Mean       5.57

Coefficient of Variation       0.78 Skewness       1.963

Minimum       8.22 Mean      34.99

Maximum    110 Median      26.05

Total Number of Observations      24 Number of Distinct Observations      23

Number of Missing Observations      18

HH-SE-Metals|Vanadium

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       3.436

   90% Chebyshev(Mean, Sd) UCL       3.956    95% Chebyshev(Mean, Sd) UCL       4.506

 97.5% Chebyshev(Mean, Sd) UCL       5.268    99% Chebyshev(Mean, Sd) UCL       6.766

   95% Hall's Bootstrap UCL       3.962    95% Percentile Bootstrap UCL       3.412

   95% BCA Bootstrap UCL       3.576

   95% CLT UCL       3.408    95% Jackknife UCL       3.436

   95% Standard Bootstrap UCL       3.397    95% Bootstrap-t UCL       3.639

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.233  97.5% Chebyshev (MVUE) UCL       8.911

   99% Chebyshev (MVUE) UCL      12.21

Assuming Lognormal Distribution

   95% H-UCL       6.577    90% Chebyshev (MVUE) UCL       6.025

Maximum of Logged Data       2.241 SD of logged Data       1.121

Lognormal Statistics

Minimum of Logged Data     -2.12 Mean of logged Data       0.623

5% Lilliefors Critical Value       0.181 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.257 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.822 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.793    95% Adjusted Gamma UCL (use when n<50)       3.882

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      43.6

MLE Mean (bias corrected)       2.744 MLE Sd (bias corrected)       2.42

Approximate Chi Square Value (0.05)      44.62

Theta hat (MLE)       1.909 Theta star (bias corrected MLE)       2.135

nu hat (MLE)      68.97 nu star (bias corrected)      61.68

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.437 k star (bias corrected MLE)       1.285

K-S Test Statistic       0.2 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.181 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.989 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.763 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.457

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.436    95% Adjusted-CLT UCL (Chen-1995)       3.541

5% Lilliefors Critical Value       0.181 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.126 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.879 Shapiro Wilk GOF Test

SD       1.98 Std. Error of Mean       0.404

Coefficient of Variation       0.722 Skewness       1.502

Minimum       0.12 Mean       2.744

Maximum       9.4 Median       2.605

Total Number of Observations      24 Number of Distinct Observations      22

Number of Missing Observations      18

HH-SE-PAHs|Benzo(a)anthracene

General Statistics
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ProUCL Version 5.0.00
River Mile 9-6EB Accessible Surface Sediment

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       4.111

   90% Chebyshev(Mean, Sd) UCL       4.725    95% Chebyshev(Mean, Sd) UCL       5.375

 97.5% Chebyshev(Mean, Sd) UCL       6.276    99% Chebyshev(Mean, Sd) UCL       8.047

   95% Hall's Bootstrap UCL       4.513    95% Percentile Bootstrap UCL       4.065

   95% BCA Bootstrap UCL       4.204

   95% CLT UCL       4.078    95% Jackknife UCL       4.111

   95% Standard Bootstrap UCL       4.067    95% Bootstrap-t UCL       4.277

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       8.534  97.5% Chebyshev (MVUE) UCL      10.5

   99% Chebyshev (MVUE) UCL      14.36

Assuming Lognormal Distribution

   95% H-UCL       7.715    90% Chebyshev (MVUE) UCL       7.118

Maximum of Logged Data       2.398 SD of logged Data       1.107

Lognormal Statistics

Minimum of Logged Data     -1.966 Mean of logged Data       0.81

5% Lilliefors Critical Value       0.181 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.288 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.828 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.54    95% Adjusted Gamma UCL (use when n<50)       4.645

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      44.3

MLE Mean (bias corrected)       3.292 MLE Sd (bias corrected)       2.884

Approximate Chi Square Value (0.05)      45.33

Theta hat (MLE)       2.259 Theta star (bias corrected MLE)       2.527

nu hat (MLE)      69.93 nu star (bias corrected)      62.52

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.457 k star (bias corrected MLE)       1.302

K-S Test Statistic       0.237 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.181 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.029 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.762 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.133

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.111    95% Adjusted-CLT UCL (Chen-1995)       4.221

5% Lilliefors Critical Value       0.181 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.137 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.885 Shapiro Wilk GOF Test

SD       2.341 Std. Error of Mean       0.478

Coefficient of Variation       0.711 Skewness       1.375

Minimum       0.14 Mean       3.292

Maximum      11 Median       3

Total Number of Observations      24 Number of Distinct Observations      23

Number of Missing Observations      18

HH-SE-PAHs|Benzo(a)pyrene

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       4.985

   90% Chebyshev(Mean, Sd) UCL       5.652    95% Chebyshev(Mean, Sd) UCL       6.357

 97.5% Chebyshev(Mean, Sd) UCL       7.335    99% Chebyshev(Mean, Sd) UCL       9.257

   95% Hall's Bootstrap UCL       5.175    95% Percentile Bootstrap UCL       4.937

   95% BCA Bootstrap UCL       4.952

   95% CLT UCL       4.949    95% Jackknife UCL       4.985

   95% Standard Bootstrap UCL       4.938    95% Bootstrap-t UCL       5.05

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      11.07  97.5% Chebyshev (MVUE) UCL      13.64

   99% Chebyshev (MVUE) UCL      18.69

Assuming Lognormal Distribution

   95% H-UCL      10.07    90% Chebyshev (MVUE) UCL       9.221

Maximum of Logged Data       2.398 SD of logged Data       1.123

Lognormal Statistics

Minimum of Logged Data     -1.772 Mean of logged Data       1.045

5% Lilliefors Critical Value       0.181 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.303 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.778 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       5.611    95% Adjusted Gamma UCL (use when n<50)       5.738

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      46.43

MLE Mean (bias corrected)       4.096 MLE Sd (bias corrected)       3.519

Approximate Chi Square Value (0.05)      47.48

Theta hat (MLE)       2.701 Theta star (bias corrected MLE)       3.023

nu hat (MLE)      72.8 nu star (bias corrected)      65.04

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.517 k star (bias corrected MLE)       1.355

K-S Test Statistic       0.258 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.181 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.418 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.761 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.994

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.985    95% Adjusted-CLT UCL (Chen-1995)       5.008

5% Lilliefors Critical Value       0.181 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.131 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.945 Shapiro Wilk GOF Test

SD       2.541 Std. Error of Mean       0.519

Coefficient of Variation       0.62 Skewness       0.516

Minimum       0.17 Mean       4.096

Maximum      11 Median       4.07

Total Number of Observations      24 Number of Distinct Observations      24

Number of Missing Observations      18

HH-SE-PAHs|Benzo(b)fluoranthene

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       2.286

   90% Chebyshev(Mean, Sd) UCL       2.597    95% Chebyshev(Mean, Sd) UCL       2.927

 97.5% Chebyshev(Mean, Sd) UCL       3.383    99% Chebyshev(Mean, Sd) UCL       4.281

   95% Hall's Bootstrap UCL       2.308    95% Percentile Bootstrap UCL       2.267

   95% BCA Bootstrap UCL       2.273

   95% CLT UCL       2.269    95% Jackknife UCL       2.286

   95% Standard Bootstrap UCL       2.251    95% Bootstrap-t UCL       2.318

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.962  97.5% Chebyshev (MVUE) UCL       6.107

   99% Chebyshev (MVUE) UCL       8.356

Assuming Lognormal Distribution

   95% H-UCL       4.493    90% Chebyshev (MVUE) UCL       4.137

Maximum of Logged Data       1.459 SD of logged Data       1.111

Lognormal Statistics

Minimum of Logged Data     -2.513 Mean of logged Data       0.261

5% Lilliefors Critical Value       0.181 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.256 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.799 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.563    95% Adjusted Gamma UCL (use when n<50)       2.621

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      46.39

MLE Mean (bias corrected)       1.871 MLE Sd (bias corrected)       1.608

Approximate Chi Square Value (0.05)      47.44

Theta hat (MLE)       1.234 Theta star (bias corrected MLE)       1.382

nu hat (MLE)      72.75 nu star (bias corrected)      64.99

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.516 k star (bias corrected MLE)       1.354

K-S Test Statistic       0.2 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.181 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.761 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.289

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.286    95% Adjusted-CLT UCL (Chen-1995)       2.291

5% Lilliefors Critical Value       0.181 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.111 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD       1.187 Std. Error of Mean       0.242

Coefficient of Variation       0.634 Skewness       0.414

Minimum      0.081 Mean       1.871

Maximum       4.3 Median       1.8

Total Number of Observations      24 Number of Distinct Observations      23

Number of Missing Observations      18

HH-SE-PAHs|Benzo(k)fluoranthene

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 4.285

   90% Chebyshev(Mean, Sd) UCL       4.955    95% Chebyshev(Mean, Sd) UCL       5.962

 97.5% Chebyshev(Mean, Sd) UCL       7.36    99% Chebyshev(Mean, Sd) UCL      10.11

   95% Hall's Bootstrap UCL      10.03    95% Percentile Bootstrap UCL       4.115

   95% BCA Bootstrap UCL       4.638

   95% CLT UCL       3.951    95% Jackknife UCL       4.002

   95% Standard Bootstrap UCL       3.941    95% Bootstrap-t UCL       5.751

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.635  97.5% Chebyshev (MVUE) UCL       9.566

   99% Chebyshev (MVUE) UCL      13.36

Assuming Lognormal Distribution

   95% H-UCL       7.716    90% Chebyshev (MVUE) UCL       6.244

Maximum of Logged Data       2.833 SD of logged Data       1.321

Lognormal Statistics

Minimum of Logged Data     -2.76 Mean of logged Data       0.344

5% Lilliefors Critical Value       0.181 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.147 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.936 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       4.157    95% Adjusted Gamma UCL (use when n<50)       4.285

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      24.59

MLE Mean (bias corrected)       2.732 MLE Sd (bias corrected)       3.048

Approximate Chi Square Value (0.05)      25.35

Theta hat (MLE)       3.081 Theta star (bias corrected MLE)       3.4

nu hat (MLE)      42.56 nu star (bias corrected)      38.57

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.887 k star (bias corrected MLE)       0.804

K-S Test Statistic       0.124 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.184 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.429 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.777 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.08

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.002    95% Adjusted-CLT UCL (Chen-1995)       4.45

5% Lilliefors Critical Value       0.181 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.259 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.628 Shapiro Wilk GOF Test

SD       3.63 Std. Error of Mean       0.741

Coefficient of Variation       1.329 Skewness       3.091

Minimum      0.0633 Mean       2.732

Maximum      17 Median       1.825

Total Number of Observations      24 Number of Distinct Observations      23

Number of Missing Observations      18

HH-SE-PAHs|C2-Benzanthracene/chrysenes

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 4.754

   90% Chebyshev(Mean, Sd) UCL       5.372    95% Chebyshev(Mean, Sd) UCL       6.025

 97.5% Chebyshev(Mean, Sd) UCL       6.932    99% Chebyshev(Mean, Sd) UCL       8.712

   95% Hall's Bootstrap UCL       4.736    95% Percentile Bootstrap UCL       4.669

   95% BCA Bootstrap UCL       4.756

   95% CLT UCL       4.721    95% Jackknife UCL       4.754

   95% Standard Bootstrap UCL       4.72    95% Bootstrap-t UCL       4.744

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.81  97.5% Chebyshev (MVUE) UCL      13.33

   99% Chebyshev (MVUE) UCL      18.29

Assuming Lognormal Distribution

   95% H-UCL       9.882    90% Chebyshev (MVUE) UCL       8.993

Maximum of Logged Data       2.14 SD of logged Data       1.134

Lognormal Statistics

Minimum of Logged Data     -2.04 Mean of logged Data       1.004

5% Lilliefors Critical Value       0.181 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.242 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.786 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       5.384    95% Adjusted Gamma UCL (use when n<50)       5.506

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      46.42

MLE Mean (bias corrected)       3.93 MLE Sd (bias corrected)       3.377

Approximate Chi Square Value (0.05)      47.47

Theta hat (MLE)       2.592 Theta star (bias corrected MLE)       2.901

nu hat (MLE)      72.79 nu star (bias corrected)      65.03

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.516 k star (bias corrected MLE)       1.355

K-S Test Statistic       0.194 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.181 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.104 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.761 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.755

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.754    95% Adjusted-CLT UCL (Chen-1995)       4.725

5% Lilliefors Critical Value       0.181 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.0769 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.971 Shapiro Wilk GOF Test

SD       2.354 Std. Error of Mean       0.481

Coefficient of Variation       0.599 Skewness      0.0383

Minimum       0.13 Mean       3.93

Maximum       8.5 Median       3.98

Total Number of Observations      24 Number of Distinct Observations      24

Number of Missing Observations      18

HH-SE-PAHs|Chrysene

General Statistics
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   95% BCA Bootstrap UCL       0.499    95% Bootstrap t UCL       0.507

   95% H-UCL (Log ROS)       0.722

SD in Original Scale       0.276 SD in Log Scale       0.938

   95% t UCL (assumes normality of ROS data)       0.492    95% Percentile Bootstrap UCL       0.487

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.395 Mean in Log Scale     -1.247

Lilliefors Test Statistic       0.138 Lilliefors GOF Test

5% Lilliefors Critical Value       0.185 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.911 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.914 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.533    95% Gamma Adjusted UCL (use when n<50)       0.544

Adjusted Level of Significance (β)      0.0392

Approximate Chi Square Value (70.78, α)      52.41 Adjusted Chi Square Value (70.78, β)      51.29

nu hat (MLE)      79.36 nu star (bias corrected)      70.78

MLE Mean (bias corrected)       0.395 MLE Sd (bias corrected)       0.325

k hat (MLE)       1.653 k star (bias corrected MLE)       1.474

Theta hat (MLE)       0.239 Theta star (bias corrected MLE)       0.268

Maximum       1.1 Median       0.356

SD       0.277 CV       0.703

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.0273 Mean       0.395

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (100.78, α)      78.62 Adjusted Chi Square Value (100.78, β)      77.24

   95% Gamma Approximate KM-UCL (use when n>=50)       0.505    95% Gamma Adjusted KM-UCL (use when n<50)       0.514

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       2.1 nu hat (KM)    100.8

MLE Mean (bias corrected)       0.41 MLE Sd (bias corrected)       0.315

Theta hat (MLE)       0.213 Theta star (bias corrected MLE)       0.241

nu hat (MLE)      88.37 nu star (bias corrected)      78.17

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.921 k star (bias corrected MLE)       1.699

K-S Test Statistic      0.0912 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.184 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.231 Anderson-Darling GOF Test

5% A-D Critical Value       0.756 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.749 99% KM Chebyshev UCL       0.959

   95% KM (z) UCL       0.487    95% KM Bootstrap t UCL       0.503

90% KM Chebyshev UCL       0.564 95% KM Chebyshev UCL       0.642

SD       0.272    95% KM (BCA) UCL       0.487

95% KM (t) UCL       0.491 95% KM (Percentile Bootstrap) UCL       0.49

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.394 Standard Error of Mean      0.0568

5% Lilliefors Critical Value       0.185 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.914 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.141 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.941 Shapiro Wilk GOF Test

Skewness Detects       0.857 Kurtosis Detects       0.529

Mean of Logged Detects     -1.174 SD of Logged Detects       0.887

Mean Detects       0.41 SD Detects       0.273

Median Detects       0.356 CV Detects       0.665

Maximum Detect       1.1 Maximum Non-Detect      0.032

Variance Detects      0.0743 Percent Non-Detects       4.167%

Number of Distinct Detects      22 Number of Distinct Non-Detects       1

Minimum Detect      0.0273 Minimum Non-Detect      0.032

Number of Missing Observations      18

Number of Detects      23 Number of Non-Detects       1

HH-SE-PAHs|Dibenzo(a,h)anthracene

General Statistics

Total Number of Observations      24 Number of Distinct Observations      23
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL 0.491 95% KM (Percentile Bootstrap) UCL       0.49

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.278 SD in Log Scale       1.057

   95% t UCL (Assumes normality)       0.491    95% H-Stat UCL       0.851

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.394 Mean in Log Scale     -1.297

KM SD (logged)       0.978    95% Critical H Value (KM-Log)       2.512

KM Standard Error of Mean (logged)       0.204

HH-SE-PAHs|Dibenzo(a,h)anthracene (continued)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.275    95% H-UCL (KM -Log)       0.752
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 2.417

   90% Chebyshev(Mean, Sd) UCL       2.736    95% Chebyshev(Mean, Sd) UCL       3.073

 97.5% Chebyshev(Mean, Sd) UCL       3.541    99% Chebyshev(Mean, Sd) UCL       4.46

   95% Hall's Bootstrap UCL       2.518    95% Percentile Bootstrap UCL       2.392

   95% BCA Bootstrap UCL       2.392

   95% CLT UCL       2.4    95% Jackknife UCL       2.417

   95% Standard Bootstrap UCL       2.389    95% Bootstrap-t UCL       2.449

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       5.122  97.5% Chebyshev (MVUE) UCL       6.282

   99% Chebyshev (MVUE) UCL       8.559

Assuming Lognormal Distribution

   95% H-UCL       4.572    90% Chebyshev (MVUE) UCL       4.287

Maximum of Logged Data       1.668 SD of logged Data       1.074

Lognormal Statistics

Minimum of Logged Data     -2.517 Mean of logged Data       0.352

5% Lilliefors Critical Value       0.181 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.282 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.779 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.696    95% Adjusted Gamma UCL (use when n<50)       2.755

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      50.49

MLE Mean (bias corrected)       1.992 MLE Sd (bias corrected)       1.651

Approximate Chi Square Value (0.05)      51.59

Theta hat (MLE)       1.221 Theta star (bias corrected MLE)       1.369

nu hat (MLE)      78.28 nu star (bias corrected)      69.83

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.631 k star (bias corrected MLE)       1.455

K-S Test Statistic       0.234 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.181 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.308 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.422

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.417    95% Adjusted-CLT UCL (Chen-1995)       2.432

5% Lilliefors Critical Value       0.181 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.108 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.946 Shapiro Wilk GOF Test

SD       1.215 Std. Error of Mean       0.248

Coefficient of Variation       0.61 Skewness       0.602

Minimum      0.0807 Mean       1.992

Maximum       5.3 Median       2

Total Number of Observations      24 Number of Distinct Observations      23

Number of Missing Observations      18

HH-SE-PAHs|Indeno(1,2,3-cd)pyrene

General Statistics
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   95% BCA Bootstrap UCL       0.596    95% Bootstrap t UCL       0.598

   95% H-UCL (Log ROS)       1.075

SD in Original Scale       0.33 SD in Log Scale       1.093

   95% t UCL (assumes normality of ROS data)       0.594    95% Percentile Bootstrap UCL       0.588

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.479 Mean in Log Scale     -1.132

Lilliefors Test Statistic       0.254 Lilliefors GOF Test

5% Lilliefors Critical Value       0.193 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.789 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.908 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.658    95% Gamma Adjusted UCL (use when n<50)       0.673

Adjusted Level of Significance (β)      0.0392

Approximate Chi Square Value (66.92, α)      49.1 Adjusted Chi Square Value (66.92, β)      48.02

nu hat (MLE)      74.96 nu star (bias corrected)      66.92

MLE Mean (bias corrected)       0.483 MLE Sd (bias corrected)       0.409

k hat (MLE)       1.562 k star (bias corrected MLE)       1.394

Theta hat (MLE)       0.309 Theta star (bias corrected MLE)       0.346

Maximum       1.06 Median       0.435

SD       0.325 CV       0.673

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.0308 Mean       0.483

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (98.21, α)      76.35 Adjusted Chi Square Value (98.21, β)      75

   95% Gamma Approximate KM-UCL (use when n>=50)       0.609    95% Gamma Adjusted KM-UCL (use when n<50)       0.619

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       2.046 nu hat (KM)      98.21

MLE Mean (bias corrected)       0.538 MLE Sd (bias corrected)       0.413

Theta hat (MLE)       0.277 Theta star (bias corrected MLE)       0.317

nu hat (MLE)      81.5 nu star (bias corrected)      71.19

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.94 k star (bias corrected MLE)       1.695

K-S Test Statistic       0.202 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.192 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.826 Anderson-Darling GOF Test

5% A-D Critical Value       0.754 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.905 99% KM Chebyshev UCL       1.161

   95% KM (z) UCL       0.587    95% KM Bootstrap t UCL       0.596

90% KM Chebyshev UCL       0.681 95% KM Chebyshev UCL       0.775

SD       0.331    95% KM (BCA) UCL       0.582

95% KM (t) UCL       0.592 95% KM (Percentile Bootstrap) UCL       0.582

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.473 Standard Error of Mean      0.0692

5% Lilliefors Critical Value       0.193 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.908 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.167 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.941 Shapiro Wilk GOF Test

Skewness Detects       0.206 Kurtosis Detects     -0.828

Mean of Logged Detects     -0.899 SD of Logged Detects       0.955

Mean Detects       0.538 SD Detects       0.31

Median Detects       0.46 CV Detects       0.576

Maximum Detect       1.06 Maximum Non-Detect      0.033

Variance Detects      0.096 Percent Non-Detects      12.5%

Number of Distinct Detects      20 Number of Distinct Non-Detects       2

Minimum Detect      0.0308 Minimum Non-Detect      0.018

Number of Missing Observations      18

Number of Detects      21 Number of Non-Detects       3

HH-SE-PAHs|Naphthalene

General Statistics

Total Number of Observations      24 Number of Distinct Observations      22
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL 0.592 95% KM (Percentile Bootstrap) UCL       0.582

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.339 SD in Log Scale       1.513

   95% t UCL (Assumes normality)       0.591    95% H-Stat UCL       2.303

HH-SE-PAHs|Naphthalene (continued)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.472 Mean in Log Scale     -1.351
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 8.714

   90% Chebyshev(Mean, Sd) UCL       7.156    95% Chebyshev(Mean, Sd) UCL       8.714

 97.5% Chebyshev(Mean, Sd) UCL      10.88    99% Chebyshev(Mean, Sd) UCL      15.12

   95% Hall's Bootstrap UCL       5.654    95% Percentile Bootstrap UCL       5.615

   95% BCA Bootstrap UCL       6.051

   95% CLT UCL       5.602    95% Jackknife UCL       5.681

   95% Standard Bootstrap UCL       5.592    95% Bootstrap-t UCL       6.395

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      19.53  97.5% Chebyshev (MVUE) UCL      25.38

   99% Chebyshev (MVUE) UCL      36.87

Assuming Lognormal Distribution

   95% H-UCL      38.75    90% Chebyshev (MVUE) UCL      15.31

Maximum of Logged Data       2.939 SD of logged Data       1.974

Lognormal Statistics

Minimum of Logged Data     -4.665 Mean of logged Data      0.0438

5% Lilliefors Critical Value       0.181 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.202 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.918 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       6.59    95% Adjusted Gamma UCL (use when n<50)       6.871

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      12.09

MLE Mean (bias corrected)       3.716 MLE Sd (bias corrected)       5.445

Approximate Chi Square Value (0.05)      12.61

Theta hat (MLE)       7.424 Theta star (bias corrected MLE)       7.979

nu hat (MLE)      24.03 nu star (bias corrected)      22.36

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.501 k star (bias corrected MLE)       0.466

K-S Test Statistic       0.202 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.188 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.832 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.806 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       5.753

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.681    95% Adjusted-CLT UCL (Chen-1995)       6.064

5% Lilliefors Critical Value       0.181 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.34 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.661 Shapiro Wilk GOF Test

SD       5.617 Std. Error of Mean       1.147

Coefficient of Variation       1.512 Skewness       1.848

Minimum     0.00942 Mean       3.716

Maximum      18.9 Median       1.018

Total Number of Observations      24 Number of Distinct Observations      23

Number of Missing Observations      18

HH-SE-PCBs|PCB, TOTAL

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 0.0327

   90% Chebyshev(Mean, Sd) UCL      0.0256    95% Chebyshev(Mean, Sd) UCL      0.0327

 97.5% Chebyshev(Mean, Sd) UCL      0.0427    99% Chebyshev(Mean, Sd) UCL      0.0622

   95% Hall's Bootstrap UCL      0.0597    95% Percentile Bootstrap UCL      0.0202

   95% BCA Bootstrap UCL      0.026

   95% CLT UCL      0.0184    95% Jackknife UCL      0.0188

   95% Standard Bootstrap UCL      0.0182    95% Bootstrap-t UCL      0.0663

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      0.0242  97.5% Chebyshev (MVUE) UCL      0.0307

   99% Chebyshev (MVUE) UCL      0.0434

Assuming Lognormal Distribution

   95% H-UCL      0.0278    90% Chebyshev (MVUE) UCL      0.0195

Maximum of Logged Data     -2.04 SD of logged Data       1.494

Lognormal Statistics

Minimum of Logged Data     -9.283 Mean of logged Data     -5.718

5% Lilliefors Critical Value       0.181 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.177 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.898 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      0.0166    95% Adjusted Gamma UCL (use when n<50)      0.0173

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      14.32

MLE Mean (bias corrected)     0.00976 MLE Sd (bias corrected)      0.0134

Approximate Chi Square Value (0.05)      14.88

Theta hat (MLE)      0.0171 Theta star (bias corrected MLE)      0.0185

nu hat (MLE)      27.45 nu star (bias corrected)      25.35

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.572 k star (bias corrected MLE)       0.528

K-S Test Statistic       0.278 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.187 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.782 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.799 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      0.0196

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      0.0188    95% Adjusted-CLT UCL (Chen-1995)      0.0239

5% Lilliefors Critical Value       0.181 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.435 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.316 Shapiro Wilk GOF Test

SD      0.0258 Std. Error of Mean     0.00527

Coefficient of Variation       2.646 Skewness       4.771

Minimum 9.3000E-5 Mean     0.00976

Maximum       0.13 Median     0.0044

Total Number of Observations      24 Number of Distinct Observations      24

Number of Missing Observations      18

HH-SE-Pesticides|Dieldrin

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 35.71

   90% Chebyshev(Mean, Sd) UCL      41.76    95% Chebyshev(Mean, Sd) UCL      51.52

 97.5% Chebyshev(Mean, Sd) UCL      65.07    99% Chebyshev(Mean, Sd) UCL      91.69

   95% Hall's Bootstrap UCL      74.97    95% Percentile Bootstrap UCL      33.49

   95% BCA Bootstrap UCL      42.62

   95% CLT UCL      32.02    95% Jackknife UCL      32.51

   95% Standard Bootstrap UCL      32.17    95% Bootstrap-t UCL      50.71

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    113.1  97.5% Chebyshev (MVUE) UCL    146.6

   99% Chebyshev (MVUE) UCL    212.5

Assuming Lognormal Distribution

   95% H-UCL    206.2    90% Chebyshev (MVUE) UCL      88.95

Maximum of Logged Data       5.159 SD of logged Data       1.914

Lognormal Statistics

Minimum of Logged Data     -2.747 Mean of logged Data       1.924

5% Lilliefors Critical Value       0.181 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.209 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.873 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      34.36    95% Adjusted Gamma UCL (use when n<50)      35.71

Adjusted Level of Significance      0.0392 Adjusted Chi Square Value      14.41

MLE Mean (bias corrected)      20.2 MLE Sd (bias corrected)      27.73

Approximate Chi Square Value (0.05)      14.97

Theta hat (MLE)      35.15 Theta star (bias corrected MLE)      38.07

nu hat (MLE)      27.58 nu star (bias corrected)      25.47

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.575 k star (bias corrected MLE)       0.531

K-S Test Statistic       0.132 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.187 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.575 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.799 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      33.47

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      32.51    95% Adjusted-CLT UCL (Chen-1995)      38.17

5% Lilliefors Critical Value       0.181 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.916 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.294 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.514 Shapiro Wilk GOF Test

SD      35.2 Std. Error of Mean       7.185

Coefficient of Variation       1.743 Skewness       3.928

Minimum      0.0641 Mean      20.2

Maximum    174 Median      10.85

Total Number of Observations      24 Number of Distinct Observations      23

Number of Missing Observations      18

HH-SE-SVOCs|bis-(2-Ethylhexyl)phthalate

General Statistics
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PCB-TEQ (RM 6-9EB)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

97.5% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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C19-C40 PETROLEUM HYDROCARBONS (rm 6-9 EB)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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C9-C18 PETROLEUM HYDROCARBONS (rm 6-9EB)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (33.68, α) Adjusted Chi Square Value (33.68, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (32.98, α) Adjusted Chi Square Value (32.98, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)
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      5.012   1308

      1.506       3.283

      0.32

   341.8       5.055

   409.7       1.514

   485.1   1396

   706    549

   549.3

C9-C18 PETROLEUM HYDROCARBONS (rm 6-9EB) (continued)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

95% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL
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     24      23

      0

    0.00891       3.528

     17.8       0.963

      5.336       1.089

      1.512       1.842

      0.66

      0.916

      0.34

      0.181

      5.395       5.758

      5.463

      0.84

      0.806

      0.202

      0.188

      0.5       0.465

      7.057       7.583

     24      22.33

      3.528       5.173

     12.59

     0.0392      12.07

      6.26       6.526

      0.918

      0.916

      0.202

      0.181

    -4.721   -0.00952

      2.879       1.973

     36.68      14.5

     18.49      24.04

     34.92

      5.32       5.395

      5.231       6.215

      5.449       5.415

      5.855

      6.796       8.276

     10.33      14.37

      8.276

   99% Chebyshev (MVUE) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

HH-SE-PCBs|Total PCB (Non DLC)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test
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UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   11/20/2015 10:36:19 AM

General Statistics

Total Number of Observations      54 Number of Distinct Observations      52

Number of Bootstrap Operations   2000

ProUCL Version 5.0.00

HH-SE-Metals|Aluminum

From File   9_ProUCL_Input.xls

Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.391 Skewness       0.933

Maximum  18900 Median   8410

SD   3404 Std. Error of Mean    463.3

Number of Missing Observations      49

Minimum   2930 Mean   8716

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic      0.069 Lilliefors GOF Test

5% Lilliefors Critical Value       0.121 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.943 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value      0.0199 Data Not Normal at 5% Significance Level

5% K-S Critical Value       0.121 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.752 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.0426 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.122 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   9492    95% Adjusted-CLT UCL (Chen-1995)   9541

   95% Modified-t UCL (Johnson-1978)   9502

MLE Mean (bias corrected)   8716 MLE Sd (bias corrected)   3392

Approximate Chi Square Value (0.05)    652.2

Theta hat (MLE)   1249 Theta star (bias corrected MLE)   1320

nu hat (MLE)    753.7 nu star (bias corrected)    713.2

Gamma Statistics

k hat (MLE)       6.979 k star (bias corrected MLE)       6.604

5% Shapiro Wilk P Value       0.963 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0621 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.989 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   9531    95% Adjusted Gamma UCL (use when n<50)   9554

Adjusted Level of Significance      0.0456 Adjusted Chi Square Value    650.6

Assuming Lognormal Distribution

   95% H-UCL   9631    90% Chebyshev (MVUE) UCL  10167

Maximum of Logged Data       9.847 SD of logged Data       0.391

Lognormal Statistics

Minimum of Logged Data       7.983 Mean of logged Data       9

5% Lilliefors Critical Value       0.121 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL   9478    95% Jackknife UCL   9492

   95% Standard Bootstrap UCL   9442    95% Bootstrap-t UCL   9604

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  10818  97.5% Chebyshev (MVUE) UCL  11722

   99% Chebyshev (MVUE) UCL  13497

   90% Chebyshev(Mean, Sd) UCL  10106    95% Chebyshev(Mean, Sd) UCL  10736

 97.5% Chebyshev(Mean, Sd) UCL  11609    99% Chebyshev(Mean, Sd) UCL  13326

   95% Hall's Bootstrap UCL   9590    95% Percentile Bootstrap UCL   9460

   95% BCA Bootstrap UCL   9556
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HH-SE-Metals|Aluminum (continued)

Suggested UCL to Use

95% Student's-t UCL 9492

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Number of Missing Observations      49

Number of Detects      53 Number of Non-Detects       1

HH-SE-Metals|Antimony

General Statistics

Total Number of Observations      54 Number of Distinct Observations      49

Mean Detects       1.051 SD Detects       1.617

Median Detects       0.8 CV Detects       1.539

Maximum Detect      11.8 Maximum Non-Detect      0.052

Variance Detects       2.615 Percent Non-Detects       1.852%

Number of Distinct Detects      48 Number of Distinct Non-Detects       1

Minimum Detect      0.03 Minimum Non-Detect      0.052

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.264 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.445 Normal GOF Test on Detected Observations Only

Skewness Detects       5.865 Kurtosis Detects      39.04

Mean of Logged Detects     -0.46 SD of Logged Detects       1.07

SD       1.593    95% KM (BCA) UCL       1.452

   95% KM (t) UCL       1.398    95% KM (Percentile Bootstrap) UCL       1.448

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.032 Standard Error of Mean       0.219

5% Lilliefors Critical Value       0.122 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.16 Anderson-Darling GOF Test

5% A-D Critical Value       0.777 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       2.398 99% KM Chebyshev UCL       3.209

   95% KM (z) UCL       1.392    95% KM Bootstrap t UCL       1.905

90% KM Chebyshev UCL       1.688 95% KM Chebyshev UCL       1.986

Theta hat (MLE)       0.939 Theta star (bias corrected MLE)       0.984

nu hat (MLE)    118.6 nu star (bias corrected)    113.2

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.119 k star (bias corrected MLE)       1.068

K-S Test Statistic       0.116 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.125 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (45.32, α)      30.88 Adjusted Chi Square Value (45.32, β)      30.55

95% Gamma Approximate KM-UCL (use when n>=50)       1.514 95% Gamma Adjusted KM-UCL (use when n<50)       1.531

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.42 nu hat (KM)      45.32

MLE Mean (bias corrected)       1.051 MLE Sd (bias corrected)       1.017

Maximum      11.8 Median       0.762

SD       1.608 CV       1.559

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       1.031

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0456

Approximate Chi Square Value (104.85, α)      82.22 Adjusted Chi Square Value (104.85, β)      81.67

nu hat (MLE)    109.6 nu star (bias corrected)    104.9

MLE Mean (bias corrected)       1.031 MLE Sd (bias corrected)       1.047

k hat (MLE)       1.015 k star (bias corrected MLE)       0.971

Theta hat (MLE)       1.016 Theta star (bias corrected MLE)       1.062

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.032 Mean in Log Scale     -0.504

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.169 Lilliefors GOF Test

5% Lilliefors Critical Value       0.122 Detected Data Not Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)       1.315 95% Gamma Adjusted UCL (use when n<50)       1.324

   95% BCA Bootstrap UCL       1.679    95% Bootstrap t UCL       1.902

   95% H-UCL (Log ROS)       1.622

SD in Original Scale       1.607 SD in Log Scale       1.107

   95% t UCL (assumes normality of ROS data)       1.398    95% Percentile Bootstrap UCL       1.437
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HH-SE-Metals|Antimony (continued)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.032 Mean in Log Scale     -0.519

Suggested UCL to Use

95% KM (Chebyshev) UCL 1.986 95% GROS Approximate Gamma UCL       1.315

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale       1.608 SD in Log Scale       1.146

   95% t UCL (Assumes normality)       1.398    95% H-Stat UCL       1.703

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL       1.514
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HH-SE-Metals|Arsenic

General Statistics

Total Number of Observations      54 Number of Distinct Observations      54

Coefficient of Variation       0.941 Skewness       2.05

Maximum      26.8 Median       4.905

SD       5.889 Std. Error of Mean       0.801

Number of Missing Observations      49

Minimum       0.48 Mean       6.256

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.24 Lilliefors GOF Test

5% Lilliefors Critical Value       0.121 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.751 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 1.212E-11 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.768 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.132 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.884 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       7.597    95% Adjusted-CLT UCL (Chen-1995)       7.813

   95% Modified-t UCL (Johnson-1978)       7.635

Theta hat (MLE)       4.101 Theta star (bias corrected MLE)       4.305

nu hat (MLE)    164.7 nu star (bias corrected)    156.9

Gamma Statistics

k hat (MLE)       1.525 k star (bias corrected MLE)       1.453

5% K-S Critical Value       0.123 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       7.612    95% Adjusted Gamma UCL (use when n<50)       7.653

Adjusted Level of Significance      0.0456 Adjusted Chi Square Value    128.3

MLE Mean (bias corrected)       6.256 MLE Sd (bias corrected)       5.19

Approximate Chi Square Value (0.05)    129

Lognormal Statistics

Minimum of Logged Data     -0.734 Mean of logged Data       1.471

5% Lilliefors Critical Value       0.121 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.275 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0866 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.967 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 10.25  97.5% Chebyshev (MVUE) UCL      11.91

   99% Chebyshev (MVUE) UCL      15.19

Assuming Lognormal Distribution

   95% H-UCL       8.441    90% Chebyshev (MVUE) UCL       9.044

Maximum of Logged Data       3.288 SD of logged Data       0.887

   95% Hall's Bootstrap UCL       7.806    95% Percentile Bootstrap UCL       7.582

   95% BCA Bootstrap UCL       7.846

   95% CLT UCL       7.574    95% Jackknife UCL       7.597

   95% Standard Bootstrap UCL       7.524    95% Bootstrap-t UCL       7.943

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% H-UCL       8.441

   90% Chebyshev(Mean, Sd) UCL       8.66    95% Chebyshev(Mean, Sd) UCL       9.749

 97.5% Chebyshev(Mean, Sd) UCL      11.26    99% Chebyshev(Mean, Sd) UCL      14.23
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Minimum      0.074 Mean       3.047

Maximum      18 Median       2.15

Total Number of Observations      54 Number of Distinct Observations      50

Number of Missing Observations      49

HH-SE-Metals|Cadmium

General Statistics

5% Lilliefors Critical Value       0.121 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value 1.377E-14 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.259 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

SD       3.616 Std. Error of Mean       0.492

Coefficient of Variation       1.187 Skewness       2.559

Gamma GOF Test

A-D Test Statistic       0.945 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.781 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.9

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.871    95% Adjusted-CLT UCL (Chen-1995)       4.04

Theta hat (MLE)       3.104 Theta star (bias corrected MLE)       3.243

nu hat (MLE)    106 nu star (bias corrected)    101.5

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.982 k star (bias corrected MLE)       0.94

K-S Test Statistic       0.13 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.125 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.903    95% Adjusted Gamma UCL (use when n<50)       3.929

Adjusted Level of Significance      0.0456 Adjusted Chi Square Value      78.7

MLE Mean (bias corrected)       3.047 MLE Sd (bias corrected)       3.144

Approximate Chi Square Value (0.05)      79.23

Lognormal Statistics

Minimum of Logged Data     -2.604 Mean of logged Data       0.525

5% Lilliefors Critical Value       0.121 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value     0.00597 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.124 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.932 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       6.666  97.5% Chebyshev (MVUE) UCL       8.039

   99% Chebyshev (MVUE) UCL      10.73

Assuming Lognormal Distribution

   95% H-UCL       5.57    90% Chebyshev (MVUE) UCL       5.678

Maximum of Logged Data       2.89 SD of logged Data       1.225

   95% Hall's Bootstrap UCL       4.107    95% Percentile Bootstrap UCL       3.93

   95% BCA Bootstrap UCL       4.119

   95% CLT UCL       3.857    95% Jackknife UCL       3.871

   95% Standard Bootstrap UCL       3.86    95% Bootstrap-t UCL       4.161

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 5.192

   90% Chebyshev(Mean, Sd) UCL       4.523    95% Chebyshev(Mean, Sd) UCL       5.192

 97.5% Chebyshev(Mean, Sd) UCL       6.12    99% Chebyshev(Mean, Sd) UCL       7.943
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Minimum       4.03 Mean    118.3

Maximum   1180 Median      65.9

Total Number of Observations      54 Number of Distinct Observations      54

Number of Missing Observations      49

HH-SE-Metals|Chromium

General Statistics

5% Lilliefors Critical Value       0.121 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.316 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.532 Shapiro Wilk GOF Test

SD    189.6 Std. Error of Mean      25.8

Coefficient of Variation       1.602 Skewness       4.01

Gamma GOF Test

A-D Test Statistic       2.117 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.783 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    163.9

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    161.5    95% Adjusted-CLT UCL (Chen-1995)    175.8

Theta hat (MLE)    126.8 Theta star (bias corrected MLE)    132.4

nu hat (MLE)    100.8 nu star (bias corrected)      96.56

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.934 k star (bias corrected MLE)       0.894

K-S Test Statistic       0.179 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.125 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    152.6    95% Adjusted Gamma UCL (use when n<50)    153.7

Adjusted Level of Significance      0.0456 Adjusted Chi Square Value      74.37

MLE Mean (bias corrected)    118.3 MLE Sd (bias corrected)    125.2

Approximate Chi Square Value (0.05)      74.9

Lognormal Statistics

Minimum of Logged Data       1.394 Mean of logged Data       4.15

5% Lilliefors Critical Value       0.121 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.662 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0972 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.979 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 197.4  97.5% Chebyshev (MVUE) UCL    234.5

   99% Chebyshev (MVUE) UCL    307.4

Assuming Lognormal Distribution

   95% H-UCL    162.2    90% Chebyshev (MVUE) UCL    170.6

Maximum of Logged Data       7.073 SD of logged Data       1.078

   95% Hall's Bootstrap UCL    218.2    95% Percentile Bootstrap UCL    168

   95% BCA Bootstrap UCL    177.8

   95% CLT UCL    160.8    95% Jackknife UCL    161.5

   95% Standard Bootstrap UCL    161.3    95% Bootstrap-t UCL    200.7

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% H-UCL    162.2

   90% Chebyshev(Mean, Sd) UCL    195.7    95% Chebyshev(Mean, Sd) UCL    230.8

 97.5% Chebyshev(Mean, Sd) UCL    279.5    99% Chebyshev(Mean, Sd) UCL    375
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

Minimum       2.19 Mean       6.806

Maximum      14.8 Median       6.98

Total Number of Observations      54 Number of Distinct Observations      51

Number of Missing Observations      49

HH-SE-Metals|Cobalt

General Statistics

5% Lilliefors Critical Value       0.121 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk P Value       0.533 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.0817 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.975 Shapiro Wilk GOF Test

SD       2.48 Std. Error of Mean       0.338

Coefficient of Variation       0.364 Skewness       0.485

Gamma GOF Test

A-D Test Statistic       0.419 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.752 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       7.375

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       7.372    95% Adjusted-CLT UCL (Chen-1995)       7.385

Theta hat (MLE)       0.959 Theta star (bias corrected MLE)       1.014

nu hat (MLE)    766.2 nu star (bias corrected)    725

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       7.095 k star (bias corrected MLE)       6.713

K-S Test Statistic      0.0919 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.121 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       7.437    95% Adjusted Gamma UCL (use when n<50)       7.455

Adjusted Level of Significance      0.0456 Adjusted Chi Square Value    661.9

MLE Mean (bias corrected)       6.806 MLE Sd (bias corrected)       2.627

Approximate Chi Square Value (0.05)    663.5

Lognormal Statistics

Minimum of Logged Data       0.784 Mean of logged Data       1.846

5% Lilliefors Critical Value       0.121 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value      0.0697 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.112 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.954 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       8.534  97.5% Chebyshev (MVUE) UCL       9.262

   99% Chebyshev (MVUE) UCL      10.69

Assuming Lognormal Distribution

   95% H-UCL       7.584    90% Chebyshev (MVUE) UCL       8.009

Maximum of Logged Data       2.695 SD of logged Data       0.401

   95% Hall's Bootstrap UCL       7.388    95% Percentile Bootstrap UCL       7.335

   95% BCA Bootstrap UCL       7.414

   95% CLT UCL       7.362    95% Jackknife UCL       7.372

   95% Standard Bootstrap UCL       7.347    95% Bootstrap-t UCL       7.41

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 7.372

   90% Chebyshev(Mean, Sd) UCL       7.819    95% Chebyshev(Mean, Sd) UCL       8.278

 97.5% Chebyshev(Mean, Sd) UCL       8.914    99% Chebyshev(Mean, Sd) UCL      10.16
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

Minimum       4.19 Mean    135.6

Maximum    484 Median    116

Total Number of Observations      59 Number of Distinct Observations      56

Number of Missing Observations      44

HH-SE-Metals|Copper

General Statistics

5% Lilliefors Critical Value       0.115 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value 1.6042E-7 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.169 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.856 Shapiro Wilk GOF Test

SD    107.3 Std. Error of Mean      13.97

Coefficient of Variation       0.792 Skewness       1.479

Gamma GOF Test

A-D Test Statistic       0.427 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.768 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    159.4

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    158.9    95% Adjusted-CLT UCL (Chen-1995)    161.4

Theta hat (MLE)      85.59 Theta star (bias corrected MLE)      89.5

nu hat (MLE)    186.9 nu star (bias corrected)    178.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.584 k star (bias corrected MLE)       1.514

K-S Test Statistic      0.0765 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.118 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    162.8    95% Adjusted Gamma UCL (use when n<50)    163.6

Adjusted Level of Significance      0.0459 Adjusted Chi Square Value    148.1

MLE Mean (bias corrected)    135.6 MLE Sd (bias corrected)    110.1

Approximate Chi Square Value (0.05)    148.8

Lognormal Statistics

Minimum of Logged Data       1.433 Mean of logged Data       4.562

5% Lilliefors Critical Value       0.115 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value     0.00275 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.127 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.931 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    245  97.5% Chebyshev (MVUE) UCL    286.3

   99% Chebyshev (MVUE) UCL    367.2

Assuming Lognormal Distribution

   95% H-UCL    202.1    90% Chebyshev (MVUE) UCL    215.3

Maximum of Logged Data       6.182 SD of logged Data       0.958

   95% Hall's Bootstrap UCL    161.6    95% Percentile Bootstrap UCL    160.5

   95% BCA Bootstrap UCL    162.7

   95% CLT UCL    158.5    95% Jackknife UCL    158.9

   95% Standard Bootstrap UCL    158.1    95% Bootstrap-t UCL    163.2

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Approximate Gamma UCL 162.8

   90% Chebyshev(Mean, Sd) UCL    177.5    95% Chebyshev(Mean, Sd) UCL    196.5

 97.5% Chebyshev(Mean, Sd) UCL    222.8    99% Chebyshev(Mean, Sd) UCL    274.6
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

Minimum       3.94 Mean    244.4

Maximum   2050 Median    192

Total Number of Observations      54 Number of Distinct Observations      48

Number of Missing Observations      49

HH-SE-Metals|Lead

General Statistics

5% Lilliefors Critical Value       0.121 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.287 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.58 Shapiro Wilk GOF Test

SD    311.6 Std. Error of Mean      42.41

Coefficient of Variation       1.275 Skewness       4.214

Gamma GOF Test

A-D Test Statistic       1.435 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.778 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    319.4

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    315.4    95% Adjusted-CLT UCL (Chen-1995)    340.1

Theta hat (MLE)    226.5 Theta star (bias corrected MLE)    237

nu hat (MLE)    116.5 nu star (bias corrected)    111.4

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.079 k star (bias corrected MLE)       1.031

K-S Test Statistic       0.162 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.124 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    309.3    95% Adjusted Gamma UCL (use when n<50)    311.3

Adjusted Level of Significance      0.0456 Adjusted Chi Square Value      87.44

MLE Mean (bias corrected)    244.4 MLE Sd (bias corrected)    240.7

Approximate Chi Square Value (0.05)      88.01

Lognormal Statistics

Minimum of Logged Data       1.371 Mean of logged Data       4.968

5% Lilliefors Critical Value       0.121 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 1.5134E-4 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.183 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.902 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    525.9  97.5% Chebyshev (MVUE) UCL    631.3

   99% Chebyshev (MVUE) UCL    838.4

Assuming Lognormal Distribution

   95% H-UCL    436.3    90% Chebyshev (MVUE) UCL    449.9

Maximum of Logged Data       7.626 SD of logged Data       1.179

   95% Hall's Bootstrap UCL    618    95% Percentile Bootstrap UCL    316.4

   95% BCA Bootstrap UCL    350.1

   95% CLT UCL    314.2    95% Jackknife UCL    315.4

   95% Standard Bootstrap UCL    312.7    95% Bootstrap-t UCL    381.2

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 429.2

   90% Chebyshev(Mean, Sd) UCL    371.6    95% Chebyshev(Mean, Sd) UCL    429.2

 97.5% Chebyshev(Mean, Sd) UCL    509.2    99% Chebyshev(Mean, Sd) UCL    666.3
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

Minimum      57.5 Mean    494.5

Maximum   1020 Median    484

Total Number of Observations      54 Number of Distinct Observations      53

Number of Missing Observations      49

HH-SE-Metals|Manganese

General Statistics

5% Lilliefors Critical Value       0.121 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk P Value      0.0198 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.108 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.943 Shapiro Wilk GOF Test

SD    271.1 Std. Error of Mean      36.89

Coefficient of Variation       0.548 Skewness       0.135

Gamma GOF Test

A-D Test Statistic       0.854 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.759 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    556.4

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    556.3    95% Adjusted-CLT UCL (Chen-1995)    555.9

Theta hat (MLE)    189 Theta star (bias corrected MLE)    199.1

nu hat (MLE)    282.6 nu star (bias corrected)    268.3

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.617 k star (bias corrected MLE)       2.484

K-S Test Statistic       0.122 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.122 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    573.5    95% Adjusted Gamma UCL (use when n<50)    575.8

Adjusted Level of Significance      0.0456 Adjusted Chi Square Value    230.4

MLE Mean (bias corrected)    494.5 MLE Sd (bias corrected)    313.8

Approximate Chi Square Value (0.05)    231.3

Lognormal Statistics

Minimum of Logged Data       4.052 Mean of logged Data       6.001

5% Lilliefors Critical Value       0.121 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 4.9378E-4 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.136 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.912 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    759.1  97.5% Chebyshev (MVUE) UCL    863.5

   99% Chebyshev (MVUE) UCL   1069

Assuming Lognormal Distribution

   95% H-UCL    636.6    90% Chebyshev (MVUE) UCL    683.9

Maximum of Logged Data       6.928 SD of logged Data       0.714

   95% Hall's Bootstrap UCL    553.9    95% Percentile Bootstrap UCL    552.6

   95% BCA Bootstrap UCL    553.5

   95% CLT UCL    555.2    95% Jackknife UCL    556.3

   95% Standard Bootstrap UCL    553.7    95% Bootstrap-t UCL    557

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 556.3

   90% Chebyshev(Mean, Sd) UCL    605.2    95% Chebyshev(Mean, Sd) UCL    655.3

 97.5% Chebyshev(Mean, Sd) UCL    724.9    99% Chebyshev(Mean, Sd) UCL    861.5
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

Minimum      0.0215 Mean       2.286

Maximum      21.5 Median       1.1

Total Number of Observations      55 Number of Distinct Observations      55

Number of Missing Observations      48

HH-SE-Metals|Mercury-E1631E

General Statistics

5% Lilliefors Critical Value       0.119 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.268 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.596 Shapiro Wilk GOF Test

SD       3.544 Std. Error of Mean       0.478

Coefficient of Variation       1.55 Skewness       3.644

Gamma GOF Test

A-D Test Statistic       0.703 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.795 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.124

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.085    95% Adjusted-CLT UCL (Chen-1995)       3.322

Theta hat (MLE)       3.144 Theta star (bias corrected MLE)       3.268

nu hat (MLE)      79.95 nu star (bias corrected)      76.92

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.727 k star (bias corrected MLE)       0.699

K-S Test Statistic       0.11 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.125 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       3.046    95% Adjusted Gamma UCL (use when n<50)       3.07

Adjusted Level of Significance      0.0456 Adjusted Chi Square Value      57.27

MLE Mean (bias corrected)       2.286 MLE Sd (bias corrected)       2.733

Approximate Chi Square Value (0.05)      57.72

Lognormal Statistics

Minimum of Logged Data     -3.84 Mean of logged Data -5.463E-4

5% Lilliefors Critical Value       0.119 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0.15 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.105 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.962 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       5.797  97.5% Chebyshev (MVUE) UCL       7.122

   99% Chebyshev (MVUE) UCL       9.726

Assuming Lognormal Distribution

   95% H-UCL       5.068    90% Chebyshev (MVUE) UCL       4.842

Maximum of Logged Data       3.068 SD of logged Data       1.444

   95% Hall's Bootstrap UCL       4.05    95% Percentile Bootstrap UCL       3.148

   95% BCA Bootstrap UCL       3.437

   95% CLT UCL       3.071    95% Jackknife UCL       3.085

   95% Standard Bootstrap UCL       3.052    95% Bootstrap-t UCL       3.707

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Approximate Gamma UCL 3.046

   90% Chebyshev(Mean, Sd) UCL       3.719    95% Chebyshev(Mean, Sd) UCL       4.368

 97.5% Chebyshev(Mean, Sd) UCL       5.27    99% Chebyshev(Mean, Sd) UCL       7.04
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

Number of Distinct Detects      50 Number of Distinct Non-Detects       1

Minimum Detect      0.029 Minimum Non-Detect     0.003

Number of Missing Observations      49

Number of Detects      53 Number of Non-Detects       1

HH-SE-Metals|Thallium

General Statistics

Total Number of Observations      54 Number of Distinct Observations      51

Skewness Detects       1.869 Kurtosis Detects       4.852

Mean of Logged Detects     -2.161 SD of Logged Detects       0.645

Mean Detects       0.14 SD Detects      0.0945

Median Detects       0.134 CV Detects       0.673

Maximum Detect       0.52 Maximum Non-Detect     0.003

Variance Detects     0.00892 Percent Non-Detects       1.852%

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.138 Standard Error of Mean      0.013

5% Lilliefors Critical Value       0.122 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value 3.6031E-7 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.172 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.846 Normal GOF Test on Detected Observations Only

97.5% KM Chebyshev UCL       0.219 99% KM Chebyshev UCL       0.267

   95% KM (z) UCL       0.159    95% KM Bootstrap t UCL       0.164

90% KM Chebyshev UCL       0.177 95% KM Chebyshev UCL       0.194

SD      0.0945 95% KM (BCA) UCL       0.159

   95% KM (t) UCL       0.16    95% KM (Percentile Bootstrap) UCL       0.161

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       2.691 k star (bias corrected MLE)       2.552

K-S Test Statistic      0.0913 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.123 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.386 Anderson-Darling GOF Test

5% A-D Critical Value       0.759 Detected data appear Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       2.126 nu hat (KM)    229.6

MLE Mean (bias corrected)       0.14 MLE Sd (bias corrected)      0.0879

Theta hat (MLE)      0.0522 Theta star (bias corrected MLE)      0.055

nu hat (MLE)    285.3 nu star (bias corrected)    270.5

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       0.138

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (229.61, α)    195.5 Adjusted Chi Square Value (229.61, β)    194.7

95% Gamma Approximate KM-UCL (use when n>=50)       0.162 95% Gamma Adjusted KM-UCL (use when n<50)       0.163

nu hat (MLE)    256.5 nu star (bias corrected)    243.6

MLE Mean (bias corrected)       0.138 MLE Sd (bias corrected)      0.0919

k hat (MLE)       2.375 k star (bias corrected MLE)       2.255

Theta hat (MLE)      0.0581 Theta star (bias corrected MLE)      0.0612

Maximum       0.52 Median       0.133

SD      0.0952 CV       0.69

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.112 Lilliefors GOF Test

5% Lilliefors Critical Value       0.122 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)       0.161 95% Gamma Adjusted UCL (use when n<50)       0.162

Adjusted Level of Significance (β)      0.0456

Approximate Chi Square Value (243.58, α)    208.4 Adjusted Chi Square Value (243.58, β)    207.6

   95% BCA Bootstrap UCL       0.162    95% Bootstrap t UCL       0.165

   95% H-UCL (Log ROS)       0.17

SD in Original Scale      0.095 SD in Log Scale       0.678

   95% t UCL (assumes normality of ROS data)       0.16    95% Percentile Bootstrap UCL       0.16

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.138 Mean in Log Scale     -2.192
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.138 Mean in Log Scale     -2.241

KM SD (logged)       0.801    95% Critical H Value (KM-Log)       2.12

KM Standard Error of Mean (logged)       0.11

HH-SE-Metals|Thallium (continued)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.228    95% H-UCL (KM -Log)       0.188

Suggested UCL to Use

95% KM (BCA) UCL       0.159 95% GROS Approximate Gamma UCL       0.161

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.0955 SD in Log Scale       0.87

   95% t UCL (Assumes normality)       0.16    95% H-Stat UCL       0.202

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL 0.162
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

HH-SE-Metals|Vanadium

General Statistics

Total Number of Observations      54 Number of Distinct Observations      49

Coefficient of Variation       0.499 Skewness       1.841

Maximum      74.3 Median      20.9

SD      12.22 Std. Error of Mean       1.663

Number of Missing Observations      49

Minimum       9 Mean      24.47

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.153 Lilliefors GOF Test

5% Lilliefors Critical Value       0.121 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.853 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 5.6523E-7 Data Not Normal at 5% Significance Level

5% K-S Critical Value       0.121 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.753 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.104 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.63 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      27.26    95% Adjusted-CLT UCL (Chen-1995)      27.65

   95% Modified-t UCL (Johnson-1978)      27.33

MLE Mean (bias corrected)      24.47 MLE Sd (bias corrected)      11.15

Approximate Chi Square Value (0.05)    468.7

Theta hat (MLE)       4.807 Theta star (bias corrected MLE)       5.077

nu hat (MLE)    549.8 nu star (bias corrected)    520.6

Gamma Statistics

k hat (MLE)       5.091 k star (bias corrected MLE)       4.82

5% Shapiro Wilk P Value       0.627 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0781 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.978 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      27.18    95% Adjusted Gamma UCL (use when n<50)      27.26

Adjusted Level of Significance      0.0456 Adjusted Chi Square Value    467.3

Assuming Lognormal Distribution

   95% H-UCL      27.34    90% Chebyshev (MVUE) UCL      28.97

Maximum of Logged Data       4.308 SD of logged Data       0.445

Lognormal Statistics

Minimum of Logged Data       2.197 Mean of logged Data       3.096

5% Lilliefors Critical Value       0.121 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL      27.21    95% Jackknife UCL      27.26

   95% Standard Bootstrap UCL      27.17    95% Bootstrap-t UCL      27.78

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      31.06  97.5% Chebyshev (MVUE) UCL      33.96

   99% Chebyshev (MVUE) UCL      39.65

Suggested UCL to Use

95% Approximate Gamma UCL 27.18

   90% Chebyshev(Mean, Sd) UCL      29.46    95% Chebyshev(Mean, Sd) UCL      31.72

 97.5% Chebyshev(Mean, Sd) UCL      34.86    99% Chebyshev(Mean, Sd) UCL      41.02

   95% Hall's Bootstrap UCL      28.18    95% Percentile Bootstrap UCL      27.27

   95% BCA Bootstrap UCL      27.84

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

Number of Missing Observations      48

Number of Detects      54 Number of Non-Detects       1

HH-SE-PAHs|Benzo(a)anthracene

General Statistics

Total Number of Observations      55 Number of Distinct Observations      50

Mean Detects       2.645 SD Detects       2.758

Median Detects       2.04 CV Detects       1.043

Maximum Detect      15.6 Maximum Non-Detect 8.9000E-4

Variance Detects       7.605 Percent Non-Detects       1.818%

Number of Distinct Detects      49 Number of Distinct Non-Detects       1

Minimum Detect     0.0011 Minimum Non-Detect 8.9000E-4

5% Shapiro Wilk P Value 1.434E-12 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.213 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.729 Normal GOF Test on Detected Observations Only

Skewness Detects       2.807 Kurtosis Detects      10.21

Mean of Logged Detects       0.331 SD of Logged Detects       1.61

SD       2.73    95% KM (BCA) UCL       3.284

   95% KM (t) UCL       3.218    95% KM (Percentile Bootstrap) UCL       3.219

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       2.597 Standard Error of Mean       0.372

5% Lilliefors Critical Value       0.121 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.133 Anderson-Darling GOF Test

5% A-D Critical Value       0.784 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       4.917 99% KM Chebyshev UCL       6.294

   95% KM (z) UCL       3.208    95% KM Bootstrap t UCL       3.505

90% KM Chebyshev UCL       3.711 95% KM Chebyshev UCL       4.216

Theta hat (MLE)       2.906 Theta star (bias corrected MLE)       3.033

nu hat (MLE)      98.3 nu star (bias corrected)      94.17

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.91 k star (bias corrected MLE)       0.872

K-S Test Statistic       0.132 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.125 Detected Data Not Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (99.51, α)      77.5 Adjusted Chi Square Value (99.51, β)      76.98

   95% Gamma Approximate KM-UCL (use when n>=50)       3.334    95% Gamma Adjusted KM-UCL (use when n<50)       3.357

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.905 nu hat (KM)      99.51

MLE Mean (bias corrected)       2.645 MLE Sd (bias corrected)       2.832

Maximum      15.6 Median       1.98

SD       2.755 CV       1.061

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0011 Mean       2.597

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0456

Approximate Chi Square Value (87.52, α)      66.95 Adjusted Chi Square Value (87.52, β)      66.47

nu hat (MLE)      91.16 nu star (bias corrected)      87.52

MLE Mean (bias corrected)       2.597 MLE Sd (bias corrected)       2.911

k hat (MLE)       0.829 k star (bias corrected MLE)       0.796

Theta hat (MLE)       3.134 Theta star (bias corrected MLE)       3.264

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       2.597 Mean in Log Scale       0.265

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.192 Lilliefors GOF Test

5% Lilliefors Critical Value       0.121 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       3.394    95% Gamma Adjusted UCL (use when n<50)       3.419

   95% BCA Bootstrap UCL       3.373    95% Bootstrap t UCL       3.536

   95% H-UCL (Log ROS)      10.96

SD in Original Scale       2.755 SD in Log Scale       1.669

   95% t UCL (assumes normality of ROS data)       3.219    95% Percentile Bootstrap UCL       3.23
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

HH-SE-PAHs|Benzo(a)anthracene (continued) 

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       2.597 Mean in Log Scale       0.185

Suggested UCL to Use

97.5% KM (Chebyshev) UCL 4.917

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       2.755 SD in Log Scale       1.93

   95% t UCL (Assumes normality)       3.218    95% H-Stat UCL      19.89

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

Number of Missing Observations      48

Number of Detects      54 Number of Non-Detects       1

HH-SE-PAHs|Benzo(a)pyrene

General Statistics

Total Number of Observations      55 Number of Distinct Observations      52

Mean Detects       3.066 SD Detects       2.73

Median Detects       2.565 CV Detects       0.89

Maximum Detect      13.4 Maximum Non-Detect 6.0000E-4

Variance Detects       7.452 Percent Non-Detects       1.818%

Number of Distinct Detects      51 Number of Distinct Non-Detects       1

Minimum Detect     0.00162 Minimum Non-Detect 6.0000E-4

5% Shapiro Wilk P Value 1.0935E-7 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.134 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.838 Normal GOF Test on Detected Observations Only

Skewness Detects       1.814 Kurtosis Detects       4.235

Mean of Logged Detects       0.525 SD of Logged Detects       1.567

SD       2.711    95% KM (BCA) UCL       3.7

   95% KM (t) UCL       3.628    95% KM (Percentile Bootstrap) UCL       3.625

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       3.011 Standard Error of Mean       0.369

5% Lilliefors Critical Value       0.121 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.954 Anderson-Darling GOF Test

5% A-D Critical Value       0.781 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       5.315 99% KM Chebyshev UCL       6.682

   95% KM (z) UCL       3.618    95% KM Bootstrap t UCL       3.764

90% KM Chebyshev UCL       4.118 95% KM Chebyshev UCL       4.619

Theta hat (MLE)       3.151 Theta star (bias corrected MLE)       3.292

nu hat (MLE)    105.1 nu star (bias corrected)    100.6

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.973 k star (bias corrected MLE)       0.931

K-S Test Statistic       0.127 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.125 Detected Data Not Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (135.67, α)    109.8 Adjusted Chi Square Value (135.67, β)    109.1

   95% Gamma Approximate KM-UCL (use when n>=50)       3.721    95% Gamma Adjusted KM-UCL (use when n<50)       3.743

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.233 nu hat (KM)    135.7

MLE Mean (bias corrected)       3.066 MLE Sd (bias corrected)       3.177

Maximum      13.4 Median       2.53

SD       2.732 CV       0.907

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00162 Mean       3.014

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0456

Approximate Chi Square Value (99.16, α)      77.19 Adjusted Chi Square Value (99.16, β)      76.67

nu hat (MLE)    103.5 nu star (bias corrected)      99.16

MLE Mean (bias corrected)       3.014 MLE Sd (bias corrected)       3.174

k hat (MLE)       0.941 k star (bias corrected MLE)       0.901

Theta hat (MLE)       3.204 Theta star (bias corrected MLE)       3.343

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       3.012 Mean in Log Scale       0.461

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.205 Lilliefors GOF Test

5% Lilliefors Critical Value       0.121 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       3.872    95% Gamma Adjusted UCL (use when n<50)       3.898

   95% BCA Bootstrap UCL       3.764    95% Bootstrap t UCL       3.783

   95% H-UCL (Log ROS)      11.98

SD in Original Scale       2.735 SD in Log Scale       1.624

   95% t UCL (assumes normality of ROS data)       3.629    95% Percentile Bootstrap UCL       3.652
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

HH-SE-PAHs|Benzo(a)pyrene (continued)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       3.011 Mean in Log Scale       0.368

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL 5.315

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       2.736 SD in Log Scale       1.941

   95% t UCL (Assumes normality)       3.628    95% H-Stat UCL      24.65
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

Number of Missing Observations      48

Number of Detects      54 Number of Non-Detects       1

HH-SE-PAHs|Benzo(k)fluoranthene

General Statistics

Total Number of Observations      55 Number of Distinct Observations      53

Mean Detects       1.777 SD Detects       1.638

Median Detects       1.46 CV Detects       0.922

Maximum Detect       8.95 Maximum Non-Detect 3.2000E-5

Variance Detects       2.684 Percent Non-Detects       1.818%

Number of Distinct Detects      52 Number of Distinct Non-Detects       1

Minimum Detect     0.0012 Minimum Non-Detect 3.2000E-5

5% Shapiro Wilk P Value 1.0578E-8 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.174 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.817 Normal GOF Test on Detected Observations Only

Skewness Detects       2.194 Kurtosis Detects       6.817

Mean of Logged Detects    -0.014 SD of Logged Detects       1.54

SD       1.626    95% KM (BCA) UCL       2.135

   95% KM (t) UCL       2.115    95% KM (Percentile Bootstrap) UCL       2.125

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.745 Standard Error of Mean       0.221

5% Lilliefors Critical Value       0.121 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.98 Anderson-Darling GOF Test

5% A-D Critical Value       0.781 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       3.127 99% KM Chebyshev UCL       3.946

   95% KM (z) UCL       2.109    95% KM Bootstrap t UCL       2.238

90% KM Chebyshev UCL       2.409 95% KM Chebyshev UCL       2.709

Theta hat (MLE)       1.81 Theta star (bias corrected MLE)       1.891

nu hat (MLE)    106 nu star (bias corrected)    101.5

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.982 k star (bias corrected MLE)       0.94

K-S Test Statistic       0.139 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.125 Detected Data Not Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (126.77, α)    101.8 Adjusted Chi Square Value (126.77, β)    101.2

   95% Gamma Approximate KM-UCL (use when n>=50)       2.174    95% Gamma Adjusted KM-UCL (use when n<50)       2.187

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.152 nu hat (KM)    126.8

MLE Mean (bias corrected)       1.777 MLE Sd (bias corrected)       1.834

Maximum       8.95 Median       1.45

SD       1.64 CV       0.939

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0012 Mean       1.746

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0456

Approximate Chi Square Value (98.09, α)      76.24 Adjusted Chi Square Value (98.09, β)      75.72

nu hat (MLE)    102.3 nu star (bias corrected)      98.09

MLE Mean (bias corrected)       1.746 MLE Sd (bias corrected)       1.849

k hat (MLE)       0.93 k star (bias corrected MLE)       0.892

Theta hat (MLE)       1.877 Theta star (bias corrected MLE)       1.958

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.746 Mean in Log Scale    -0.0777

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.212 Lilliefors GOF Test

5% Lilliefors Critical Value       0.121 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       2.246    95% Gamma Adjusted UCL (use when n<50)       2.262

   95% BCA Bootstrap UCL       2.135    95% Bootstrap t UCL       2.205

   95% H-UCL (Log ROS)       6.562

SD in Original Scale       1.64 SD in Log Scale       1.597

   95% t UCL (assumes normality of ROS data)       2.116    95% Percentile Bootstrap UCL       2.134
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

HH-SE-PAHs|Benzo(k)fluoranthene (continued)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.745 Mean in Log Scale     -0.215

Suggested UCL to Use

97.5% KM (Chebyshev) UCL 3.127

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       1.641 SD in Log Scale       2.131

   95% t UCL (Assumes normality)       2.115    95% H-Stat UCL      24.13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

Number of Missing Observations      48

Number of Detects      53 Number of Non-Detects       2

HH-SE-PAHs|C2-Benzanthracene/chrysenes

General Statistics

Total Number of Observations      55 Number of Distinct Observations      54

Mean Detects       1.746 SD Detects       2.012

Median Detects       1.27 CV Detects       1.152

Maximum Detect      11 Maximum Non-Detect     0.0013

Variance Detects       4.05 Percent Non-Detects       3.636%

Number of Distinct Detects      52 Number of Distinct Non-Detects       2

Minimum Detect     0.00858 Minimum Non-Detect 9.7700E-4

5% Shapiro Wilk P Value 6.306E-13 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.194 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.713 Normal GOF Test on Detected Observations Only

Skewness Detects       2.827 Kurtosis Detects      10.06

Mean of Logged Detects     -0.109 SD of Logged Detects       1.432

SD       1.984    95% KM (BCA) UCL       2.165

   95% KM (t) UCL       2.135    95% KM (Percentile Bootstrap) UCL       2.144

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.683 Standard Error of Mean       0.27

5% Lilliefors Critical Value       0.122 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.402 Anderson-Darling GOF Test

5% A-D Critical Value       0.786 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       3.369 99% KM Chebyshev UCL       4.37

   95% KM (z) UCL       2.127    95% KM Bootstrap t UCL       2.346

90% KM Chebyshev UCL       2.493 95% KM Chebyshev UCL       2.86

Theta hat (MLE)       1.986 Theta star (bias corrected MLE)       2.074

nu hat (MLE)      93.21 nu star (bias corrected)      89.27

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.879 k star (bias corrected MLE)       0.842

K-S Test Statistic      0.0926 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.126 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (79.16, α)      59.66 Adjusted Chi Square Value (79.16, β)      59.21

95% Gamma Approximate KM-UCL (use when n>=50)       2.233 95% Gamma Adjusted KM-UCL (use when n<50)       2.25

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.72 nu hat (KM)      79.16

MLE Mean (bias corrected)       1.746 MLE Sd (bias corrected)       1.903

Maximum      11 Median       1.09

SD       2.002 CV       1.189

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00858 Mean       1.683

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0456

Approximate Chi Square Value (79.75, α)      60.17 Adjusted Chi Square Value (79.75, β)      59.71

nu hat (MLE)      82.94 nu star (bias corrected)      79.75

MLE Mean (bias corrected)       1.683 MLE Sd (bias corrected)       1.977

k hat (MLE)       0.754 k star (bias corrected MLE)       0.725

Theta hat (MLE)       2.233 Theta star (bias corrected MLE)       2.322

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.684 Mean in Log Scale     -0.228

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.128 Lilliefors GOF Test

5% Lilliefors Critical Value       0.122 Detected Data Not Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)       2.231 95% Gamma Adjusted UCL (use when n<50)       2.248

   95% BCA Bootstrap UCL       2.248    95% Bootstrap t UCL       2.316

   95% H-UCL (Log ROS)       4.915

SD in Original Scale       2.001 SD in Log Scale       1.536

   95% t UCL (assumes normality of ROS data)       2.136    95% Percentile Bootstrap UCL       2.121
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

HH-SE-PAHs|C2-Benzanthracene/chrysenes (continued)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.683 Mean in Log Scale     -0.377

Suggested UCL to Use

95% KM (Chebyshev) UCL 2.86 95% GROS Approximate Gamma UCL       2.231

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       2.002 SD in Log Scale       1.979

   95% t UCL (Assumes normality)       2.135    95% H-Stat UCL      13.03

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL       2.233
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

HH-SE-PAHs|Chrysene

General Statistics

Total Number of Observations      55 Number of Distinct Observations      54

Coefficient of Variation       0.832 Skewness       1.345

Maximum      14.5 Median       3.4

SD       3.042 Std. Error of Mean       0.41

Number of Missing Observations      48

Minimum     0.0013 Mean       3.658

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.118 Lilliefors GOF Test

5% Lilliefors Critical Value       0.119 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.894 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 5.0215E-5 Data Not Normal at 5% Significance Level

5% K-S Critical Value       0.124 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.788 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.164 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.643 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       4.344    95% Adjusted-CLT UCL (Chen-1995)       4.412

   95% Modified-t UCL (Johnson-1978)       4.357

MLE Mean (bias corrected)       3.658 MLE Sd (bias corrected)       4.073

Approximate Chi Square Value (0.05)      68.02

Theta hat (MLE)       4.353 Theta star (bias corrected MLE)       4.534

nu hat (MLE)      92.44 nu star (bias corrected)      88.73

Gamma Statistics

k hat (MLE)       0.84 k star (bias corrected MLE)       0.807

5% Shapiro Wilk P Value 1.641E-12 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.237 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.737 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.772    95% Adjusted Gamma UCL (use when n<50)       4.806

Adjusted Level of Significance      0.0456 Adjusted Chi Square Value      67.53

Assuming Lognormal Distribution

   95% H-UCL      24.86    90% Chebyshev (MVUE) UCL      19.75

Maximum of Logged Data       2.674 SD of logged Data       1.861

Lognormal Statistics

Minimum of Logged Data     -6.645 Mean of logged Data       0.595

5% Lilliefors Critical Value       0.119 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL       4.333    95% Jackknife UCL       4.344

   95% Standard Bootstrap UCL       4.331    95% Bootstrap-t UCL       4.454

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      24.4  97.5% Chebyshev (MVUE) UCL      30.87

   99% Chebyshev (MVUE) UCL      43.56

Suggested UCL to Use

95% Student's-t UCL 4.344

   90% Chebyshev(Mean, Sd) UCL       4.889    95% Chebyshev(Mean, Sd) UCL       5.446

 97.5% Chebyshev(Mean, Sd) UCL       6.22    99% Chebyshev(Mean, Sd) UCL       7.74

   95% Hall's Bootstrap UCL       4.448    95% Percentile Bootstrap UCL       4.333

   95% BCA Bootstrap UCL       4.392

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

Number of Missing Observations      48

Number of Detects      53 Number of Non-Detects       2

HH-SE-PAHs|Dibenzo(a,h)anthracene

General Statistics

Total Number of Observations      55 Number of Distinct Observations      49

Mean Detects       0.33 SD Detects       0.227

Median Detects       0.26 CV Detects       0.687

Maximum Detect       1 Maximum Non-Detect 9.7700E-4

Variance Detects      0.0515 Percent Non-Detects       3.636%

Number of Distinct Detects      47 Number of Distinct Non-Detects       2

Minimum Detect     0.00348 Minimum Non-Detect 4.4000E-5

5% Shapiro Wilk P Value     0.00606 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.162 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.932 Normal GOF Test on Detected Observations Only

Skewness Detects       0.836 Kurtosis Detects       0.44

Mean of Logged Detects     -1.473 SD of Logged Detects       1.094

SD       0.229    95% KM (BCA) UCL       0.371

   95% KM (t) UCL       0.37    95% KM (Percentile Bootstrap) UCL       0.37

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.318 Standard Error of Mean      0.0312

5% Lilliefors Critical Value       0.122 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.927 Anderson-Darling GOF Test

5% A-D Critical Value       0.768 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.513 99% KM Chebyshev UCL       0.629

   95% KM (z) UCL       0.37    95% KM Bootstrap t UCL       0.375

90% KM Chebyshev UCL       0.412 95% KM Chebyshev UCL       0.454

Theta hat (MLE)       0.218 Theta star (bias corrected MLE)       0.229

nu hat (MLE)    160.7 nu star (bias corrected)    153

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.516 k star (bias corrected MLE)       1.443

K-S Test Statistic       0.155 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.124 Detected Data Not Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (212.17, α)    179.5 Adjusted Chi Square Value (212.17, β)    178.7

   95% Gamma Approximate KM-UCL (use when n>=50)       0.376    95% Gamma Adjusted KM-UCL (use when n<50)       0.378

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.929 nu hat (KM)    212.2

MLE Mean (bias corrected)       0.33 MLE Sd (bias corrected)       0.275

Maximum       1 Median       0.26

SD       0.229 CV       0.718

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00348 Mean       0.32

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0456

Approximate Chi Square Value (147.37, α)    120.3 Adjusted Chi Square Value (147.37, β)    119.7

nu hat (MLE)    154.5 nu star (bias corrected)    147.4

MLE Mean (bias corrected)       0.32 MLE Sd (bias corrected)       0.276

k hat (MLE)       1.404 k star (bias corrected MLE)       1.34

Theta hat (MLE)       0.228 Theta star (bias corrected MLE)       0.239

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.319 Mean in Log Scale     -1.559

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.218 Lilliefors GOF Test

5% Lilliefors Critical Value       0.122 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.392    95% Gamma Adjusted UCL (use when n<50)       0.394

   95% BCA Bootstrap UCL       0.371    95% Bootstrap t UCL       0.376

   95% H-UCL (Log ROS)       0.621

SD in Original Scale       0.23 SD in Log Scale       1.164

   95% t UCL (assumes normality of ROS data)       0.371    95% Percentile Bootstrap UCL       0.372
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

HH-SE-PAHs|Chrysene (continued)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.318 Mean in Log Scale     -1.753

Suggested UCL to Use

95% KM (Chebyshev) UCL 0.454

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       0.231 SD in Log Scale       1.833

   95% t UCL (Assumes normality)       0.37    95% H-Stat UCL       2.204

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

Number of Missing Observations      48

Number of Detects      54 Number of Non-Detects       1

HH-SE-PAHs|Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations      55 Number of Distinct Observations      54

Mean Detects       1.771 SD Detects       1.363

Median Detects       1.59 CV Detects       0.77

Maximum Detect       6.47 Maximum Non-Detect 7.1000E-4

Variance Detects       1.857 Percent Non-Detects       1.818%

Number of Distinct Detects      53 Number of Distinct Non-Detects       1

Minimum Detect     0.00125 Minimum Non-Detect 7.1000E-4

5% Shapiro Wilk P Value 4.0507E-4 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic      0.0986 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.91 Normal GOF Test on Detected Observations Only

Skewness Detects       1.229 Kurtosis Detects       2.132

Mean of Logged Detects      0.0366 SD of Logged Detects       1.513

SD       1.359    95% KM (BCA) UCL       2.017

95% KM (t) UCL       2.048 95% KM (Percentile Bootstrap) UCL       2.042

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.739 Standard Error of Mean       0.185

5% Lilliefors Critical Value       0.121 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.267 Anderson-Darling GOF Test

5% A-D Critical Value       0.778 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       2.893 99% KM Chebyshev UCL       3.579

   95% KM (z) UCL       2.043    95% KM Bootstrap t UCL       2.084

90% KM Chebyshev UCL       2.293 95% KM Chebyshev UCL       2.545

Theta hat (MLE)       1.654 Theta star (bias corrected MLE)       1.73

nu hat (MLE)    115.6 nu star (bias corrected)    110.6

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.071 k star (bias corrected MLE)       1.024

K-S Test Statistic       0.149 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.124 Detected Data Not Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (180.16, α)    150.1 Adjusted Chi Square Value (180.16, β)    149.4

   95% Gamma Approximate KM-UCL (use when n>=50)       2.087    95% Gamma Adjusted KM-UCL (use when n<50)       2.097

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.638 nu hat (KM)    180.2

MLE Mean (bias corrected)       1.771 MLE Sd (bias corrected)       1.75

Maximum       6.47 Median       1.55

SD       1.365 CV       0.783

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00125 Mean       1.743

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0456

Approximate Chi Square Value (110.95, α)      87.64 Adjusted Chi Square Value (110.95, β)      87.08

nu hat (MLE)    115.9 nu star (bias corrected)    111

MLE Mean (bias corrected)       1.743 MLE Sd (bias corrected)       1.736

k hat (MLE)       1.054 k star (bias corrected MLE)       1.009

Theta hat (MLE)       1.654 Theta star (bias corrected MLE)       1.728

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.739 Mean in Log Scale    -0.0247

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.214 Lilliefors GOF Test

5% Lilliefors Critical Value       0.121 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       2.207    95% Gamma Adjusted UCL (use when n<50)       2.221

   95% BCA Bootstrap UCL       2.091    95% Bootstrap t UCL       2.102

   95% H-UCL (Log ROS)       6.442

SD in Original Scale       1.37 SD in Log Scale       1.566

   95% t UCL (assumes normality of ROS data)       2.049    95% Percentile Bootstrap UCL       2.059
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

HH-SE-PAHs|Indeno(1,2,3-cd)pyrene (continued)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.739 Mean in Log Scale     -0.108

Suggested UCL to Use

95% KM (t) UCL 2.048 95% KM (Percentile Bootstrap) UCL       2.042

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       1.371 SD in Log Scale       1.845

   95% t UCL (Assumes normality)       2.048    95% H-Stat UCL      11.78

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

Number of Missing Observations      48

Number of Detects      50 Number of Non-Detects       5

HH-SE-PAHs|Naphthalene

General Statistics

Total Number of Observations      55 Number of Distinct Observations      55

Mean Detects       0.389 SD Detects       0.362

Median Detects       0.313 CV Detects       0.931

Maximum Detect       1.93 Maximum Non-Detect       0.161

Variance Detects       0.131 Percent Non-Detects       9.091%

Number of Distinct Detects      50 Number of Distinct Non-Detects       5

Minimum Detect     0.00587 Minimum Non-Detect     0.003

5% Lilliefors Critical Value       0.125 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.947 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.186 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.798 Shapiro Wilk GOF Test

Skewness Detects       2.289 Kurtosis Detects       7.156

Mean of Logged Detects     -1.403 SD of Logged Detects       1.14

   95% KM (z) UCL       0.435    95% KM Bootstrap t UCL       0.462

90% KM Chebyshev UCL       0.502 95% KM Chebyshev UCL       0.568

SD       0.358    95% KM (BCA) UCL       0.439

   95% KM (t) UCL       0.437    95% KM (Percentile Bootstrap) UCL       0.439

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.355 Standard Error of Mean      0.0488

K-S Test Statistic      0.0829 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.128 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.336 Anderson-Darling GOF Test

5% A-D Critical Value       0.774 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.66 99% KM Chebyshev UCL       0.841

MLE Mean (bias corrected)       0.389 MLE Sd (bias corrected)       0.36

Theta hat (MLE)       0.317 Theta star (bias corrected MLE)       0.333

nu hat (MLE)    122.9 nu star (bias corrected)    116.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.229 k star (bias corrected MLE)       1.168

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (107.96, α)      84.98 Adjusted Chi Square Value (107.96, β)      84.43

95% Gamma Approximate KM-UCL (use when n>=50)       0.451 95% Gamma Adjusted KM-UCL (use when n<50)       0.454

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.981 nu hat (KM)    108

k hat (MLE)       0.911 k star (bias corrected MLE)       0.873

Theta hat (MLE)       0.39 Theta star (bias corrected MLE)       0.406

Maximum       1.93 Median       0.27

SD       0.362 CV       1.019

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00587 Mean       0.355

95% Gamma Approximate UCL (use when n>=50)       0.458 95% Gamma Adjusted UCL (use when n<50)       0.461

Adjusted Level of Significance (β)      0.0456

Approximate Chi Square Value (96.05, α)      74.44 Adjusted Chi Square Value (96.05, β)      73.93

nu hat (MLE)    100.2 nu star (bias corrected)      96.05

MLE Mean (bias corrected)       0.355 MLE Sd (bias corrected)       0.38

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.356 Mean in Log Scale     -1.603

Lilliefors Test Statistic       0.137 Lilliefors GOF Test

5% Lilliefors Critical Value       0.125 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.924 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.947 Detected Data Not Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL       0.462    95% Bootstrap t UCL       0.467

   95% H-UCL (Log ROS)       0.717

SD in Original Scale       0.36 SD in Log Scale       1.266

   95% t UCL (assumes normality of ROS data)       0.438    95% Percentile Bootstrap UCL       0.442

F-213 AECOM

Final

July 2017



ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

HH-SE-PAHs|Naphthalene (continued)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.356 Mean in Log Scale     -1.697

Suggested UCL to Use

95% KM (Chebyshev) UCL       0.568 95% GROS Approximate Gamma UCL 0.458

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       0.361 SD in Log Scale       1.486

   95% t UCL (Assumes normality)       0.437    95% H-Stat UCL       1.015

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL       0.451
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ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

HH-SE-PCBs|PCB, TOTAL

General Statistics

Total Number of Observations      55 Number of Distinct Observations      54

Coefficient of Variation       1.928 Skewness       2.818

Maximum      14.2 Median       0.563

SD       3.275 Std. Error of Mean       0.442

Number of Missing Observations      48

Minimum     0.00175 Mean       1.698

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.386 Lilliefors GOF Test

5% Lilliefors Critical Value       0.119 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.514 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level

5% K-S Critical Value       0.127 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.82 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.207 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       2.109 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       2.437    95% Adjusted-CLT UCL (Chen-1995)       2.604

   95% Modified-t UCL (Johnson-1978)       2.465

MLE Mean (bias corrected)       1.698 MLE Sd (bias corrected)       2.494

Approximate Chi Square Value (0.05)      35.61

Theta hat (MLE)       3.556 Theta star (bias corrected MLE)       3.662

nu hat (MLE)      52.54 nu star (bias corrected)      51.01

Gamma Statistics

k hat (MLE)       0.478 k star (bias corrected MLE)       0.464

5% Shapiro Wilk P Value 9.3628E-4 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.132 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.918 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.433    95% Adjusted Gamma UCL (use when n<50)       2.457

Adjusted Level of Significance      0.0456 Adjusted Chi Square Value      35.26

Assuming Lognormal Distribution

   95% H-UCL       7.519    90% Chebyshev (MVUE) UCL       5.703

Maximum of Logged Data       2.653 SD of logged Data       1.937

Lognormal Statistics

Minimum of Logged Data     -6.348 Mean of logged Data     -0.81

5% Lilliefors Critical Value       0.119 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL       2.425    95% Jackknife UCL       2.437

   95% Standard Bootstrap UCL       2.413    95% Bootstrap-t UCL       2.724

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.082  97.5% Chebyshev (MVUE) UCL       8.998

   99% Chebyshev (MVUE) UCL      12.76

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 3.623

   90% Chebyshev(Mean, Sd) UCL       3.023    95% Chebyshev(Mean, Sd) UCL       3.623

 97.5% Chebyshev(Mean, Sd) UCL       4.456    99% Chebyshev(Mean, Sd) UCL       6.093

   95% Hall's Bootstrap UCL       2.438    95% Percentile Bootstrap UCL       2.463

   95% BCA Bootstrap UCL       2.633

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      55 Number of Distinct Observations      54

Number of Missing Observations      48

HH-SE-PCBs|Total PCB (Non DLC)

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.513 Shapiro Wilk GOF Test

SD       3.12 Std. Error of Mean       0.421

Coefficient of Variation       1.933 Skewness       2.814

Minimum     0.00126 Mean       1.614

Maximum      13.5 Median       0.552

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.318    95% Adjusted-CLT UCL (Chen-1995)       2.477

5% Lilliefors Critical Value       0.119 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.387 Lilliefors GOF Test

K-S Test Statistic       0.207 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.127 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.136 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.822 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.345

MLE Mean (bias corrected)       1.614 MLE Sd (bias corrected)       2.381

Approximate Chi Square Value (0.05)      35.21

Theta hat (MLE)       3.412 Theta star (bias corrected MLE)       3.514

nu hat (MLE)      52.04 nu star (bias corrected)      50.53

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.473 k star (bias corrected MLE)       0.459

5% Shapiro Wilk P Value 4.5968E-4 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.138 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.912 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.317    95% Adjusted Gamma UCL (use when n<50)       2.339

Adjusted Level of Significance      0.0456 Adjusted Chi Square Value      34.86

Assuming Lognormal Distribution

   95% H-UCL       7.694    90% Chebyshev (MVUE) UCL       5.718

Maximum of Logged Data       2.603 SD of logged Data       1.969

Lognormal Statistics

Minimum of Logged Data     -6.677 Mean of logged Data     -0.876

5% Lilliefors Critical Value       0.119 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL       2.306    95% Jackknife UCL       2.318

   95% Standard Bootstrap UCL       2.275    95% Bootstrap-t UCL       2.639

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.116  97.5% Chebyshev (MVUE) UCL       9.055

   99% Chebyshev (MVUE) UCL      12.87

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 3.448

   90% Chebyshev(Mean, Sd) UCL       2.876    95% Chebyshev(Mean, Sd) UCL       3.448

 97.5% Chebyshev(Mean, Sd) UCL       4.242    99% Chebyshev(Mean, Sd) UCL       5.8

   95% Hall's Bootstrap UCL       2.309    95% Percentile Bootstrap UCL       2.357

   95% BCA Bootstrap UCL       2.454

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Number of Missing Observations      48

Number of Detects      52 Number of Non-Detects       3

HH-SE-Pesticides|Dieldrin

General Statistics

Total Number of Observations      55 Number of Distinct Observations      52

Mean Detects     0.00473 SD Detects     0.00522

Median Detects     0.0035 CV Detects       1.102

Maximum Detect      0.031 Maximum Non-Detect 1.2000E-4

Variance Detects 2.7202E-5 Percent Non-Detects       5.455%

Number of Distinct Detects      49 Number of Distinct Non-Detects       3

Minimum Detect 1.0700E-4 Minimum Non-Detect 1.6400E-5

5% Shapiro Wilk P Value 4.633E-12 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.193 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.728 Normal GOF Test on Detected Observations Only

Skewness Detects       2.961 Kurtosis Detects      12.11

Mean of Logged Detects     -5.856 SD of Logged Detects       1.103

SD     0.00513    95% KM (BCA) UCL     0.00571

   95% KM (t) UCL     0.00564    95% KM (Percentile Bootstrap) UCL     0.00569

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.00447 Standard Error of Mean 6.9912E-4

5% Lilliefors Critical Value       0.123 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.238 Anderson-Darling GOF Test

5% A-D Critical Value       0.777 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     0.00884 99% KM Chebyshev UCL      0.0114

   95% KM (z) UCL     0.00562    95% KM Bootstrap t UCL     0.00611

90% KM Chebyshev UCL     0.00657 95% KM Chebyshev UCL     0.00752

Theta hat (MLE)     0.00418 Theta star (bias corrected MLE)     0.00438

nu hat (MLE)    117.8 nu star (bias corrected)    112.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.133 k star (bias corrected MLE)       1.08

K-S Test Statistic      0.0698 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.126 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (83.54, α)      63.48 Adjusted Chi Square Value (83.54, β)      63.01

95% Gamma Approximate KM-UCL (use when n>=50)     0.00589 95% Gamma Adjusted KM-UCL (use when n<50)     0.00593

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.759 nu hat (KM)      83.54

MLE Mean (bias corrected)     0.00473 MLE Sd (bias corrected)     0.00455

Maximum      0.031 Median     0.00369

SD     0.00521 CV       1.038

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 1.0700E-4 Mean     0.00502

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0456

Approximate Chi Square Value (121.12, α)      96.71 Adjusted Chi Square Value (121.12, β)      96.12

nu hat (MLE)    126.7 nu star (bias corrected)    121.1

MLE Mean (bias corrected)     0.00502 MLE Sd (bias corrected)     0.00478

k hat (MLE)       1.152 k star (bias corrected MLE)       1.101

Theta hat (MLE)     0.00436 Theta star (bias corrected MLE)     0.00456

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.00449 Mean in Log Scale     -5.994

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.1 Lilliefors GOF Test

5% Lilliefors Critical Value       0.123 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)     0.00629 95% Gamma Adjusted UCL (use when n<50)     0.00632

   95% BCA Bootstrap UCL     0.00593    95% Bootstrap t UCL     0.00609

   95% H-UCL (Log ROS)     0.00812

SD in Original Scale     0.00517 SD in Log Scale       1.218

   95% t UCL (assumes normality of ROS data)     0.00565    95% Percentile Bootstrap UCL     0.00568
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HH-SE-Pesticides|Dieldrin (continued)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -6.126    95% H-UCL (KM -Log)      0.014

SD in Original Scale     0.00518 SD in Log Scale       1.548

   95% t UCL (Assumes normality)     0.00564    95% H-Stat UCL      0.014

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.00448 Mean in Log Scale     -6.118

KM SD (logged)       1.553    95% Critical H Value (KM-Log)       3.087

KM Standard Error of Mean (logged)       0.212

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL     0.00589

Suggested UCL to Use

95% KM (Chebyshev) UCL 0.00752 95% GROS Approximate Gamma UCL     0.00629

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level
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Number of Distinct Detects      45 Number of Distinct Non-Detects       8

Minimum Detect      0.0539 Minimum Non-Detect       0.168

Number of Missing Observations      48

Number of Detects      46 Number of Non-Detects       9

HH-SE-SVOCs|bis-(2-Ethylhexyl)phthalate

General Statistics

Total Number of Observations      55 Number of Distinct Observations      53

Skewness Detects       6.416 Kurtosis Detects      42.5

Mean of Logged Detects       1.121 SD of Logged Detects       1.817

Mean Detects      12.96 SD Detects      42.07

Median Detects       4.38 CV Detects       3.246

Maximum Detect    287 Maximum Non-Detect       0.51

Variance Detects   1770 Percent Non-Detects      16.36%

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      10.86 Standard Error of Mean       5.229

5% Lilliefors Critical Value       0.131 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.945 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.381 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.277 Shapiro Wilk GOF Test

97.5% KM Chebyshev UCL      43.51 99% KM Chebyshev UCL      62.89

   95% KM (z) UCL      19.46    95% KM Bootstrap t UCL      51.23

90% KM Chebyshev UCL      26.55 95% KM Chebyshev UCL      33.65

SD      38.35    95% KM (BCA) UCL      21.33

   95% KM (t) UCL      19.61    95% KM (Percentile Bootstrap) UCL      21.1

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.448 k star (bias corrected MLE)       0.434

K-S Test Statistic       0.182 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.139 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.695 Anderson-Darling GOF Test

5% A-D Critical Value       0.826 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      0.0802 nu hat (KM)       8.823

MLE Mean (bias corrected)      12.96 MLE Sd (bias corrected)      19.68

Theta hat (MLE)      28.91 Theta star (bias corrected MLE)      29.89

nu hat (MLE)      41.25 nu star (bias corrected)      39.89

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      10.84

Gamma (KM) may not be used when k hat (KM) is < 0.1

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Approximate Chi Square Value (8.82, α)       3.22 Adjusted Chi Square Value (8.82, β)       3.129

   95% Gamma Approximate KM-UCL (use when n>=50)      29.76    95% Gamma Adjusted KM-UCL (use when n<50)      30.62

nu hat (MLE)      34.27 nu star (bias corrected)      33.74

MLE Mean (bias corrected)      10.84 MLE Sd (bias corrected)      19.58

k hat (MLE)       0.312 k star (bias corrected MLE)       0.307

Theta hat (MLE)      34.8 Theta star (bias corrected MLE)      35.35

Maximum    287 Median       3.95

SD      38.71 CV       3.57

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.945 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.945 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      17.05    95% Gamma Adjusted UCL (use when n<50)      17.26

Adjusted Level of Significance (β)      0.0456

Approximate Chi Square Value (33.74, α)      21.45 Adjusted Chi Square Value (33.74, β)      21.19

SD in Original Scale      38.7 SD in Log Scale       1.959

   95% t UCL (assumes normality of ROS data)      19.61    95% Percentile Bootstrap UCL      20.96

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      10.87 Mean in Log Scale       0.666

Lilliefors Test Statistic       0.164 Lilliefors GOF Test

5% Lilliefors Critical Value       0.131 Detected Data Not Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL      26.59    95% Bootstrap t UCL      51.69

   95% H-UCL (Log ROS)      34.99
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SD in Original Scale      38.7 SD in Log Scale       2.032

   95% t UCL (Assumes normality)      19.6    95% H-Stat UCL      40.86

HH-SE-SVOCs|bis-(2-Ethylhexyl)phthalate (continued)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      10.86 Mean in Log Scale       0.611

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

97.5% KM (Chebyshev) UCL 43.51

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level
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     55      53

     48

     54       1

     52       1

0.00235     0.0012

16.8     0.0012

     11.71       1.818%

3.829       3.422

      3.28       0.894

      1.855       4.463

      0.745       1.563

      0.831

4.8363E-8

      0.165

      0.121

      3.759       0.462

      3.398       4.536

      4.533       4.588

      4.52       4.702

      5.147       5.775

      6.647       8.361

      1.07

      0.781

      0.138

      0.125

      0.969       0.928

      3.95       4.127

   104.7    100.2

      3.829       3.975

      1.224    134.6

   108.8    108.2

      4.651       4.677

    0.00235       3.763

     16.8       3.2

      3.425       0.91

      0.938       0.899

      4.013       4.187

   103.2      98.87

      3.763       3.97

     0.0456

     76.93      76.41

      4.837       4.87

      0.214

      0.121

      3.76       0.68

      3.428       1.621

      4.534       4.574

      4.613       4.771

     14.81

Number of Detects Number of Non-Detects

HH-SE-PAHs|Benzo(b)fluoranthene

Detected Data Not Normal at 5% Significance Level

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Mean Detects SD Detects

Median Detects CV Detects

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

A-D Test Statistic

Gamma GOF Tests on Detected Observations Only

Anderson-Darling GOF Test

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

SD

   95% KM (t) UCL

   95% KM (BCA) UCL

   95% KM (Percentile Bootstrap) UCL

Mean

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Standard Error of Mean

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Statistics on Detected Data Only

nu hat (MLE) nu star (bias corrected)

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% K-S Critical Value

Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value

K-S Test Statistic

Detected Data Not Gamma Distributed at 5% Significance Level

Kolmogrov-Smirnoff GOF

Maximum

SD

Median

CV

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Minimum

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Mean

GROS may not be used when kstar of detected data is small such as < 0.1

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Gamma ROS Statistics using Imputed  Non-Detects

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Approximate Chi Square Value (134.62, α) Adjusted Chi Square Value (134.62, β)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

5% Lilliefors Critical Value

Lilliefors Test Statistic Lilliefors GOF Test

Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Adjusted Level of Significance (β)

Approximate Chi Square Value (98.87, α) Adjusted Chi Square Value (98.87, β)

MLE Mean (bias corrected) MLE Sd (bias corrected)

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Lognormal ROS Statistics Using Imputed Non-Detects

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level
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      3.759       0.596

      3.429       1.9

      4.533      27.68

6.647

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

97.5% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

Nonparametric Distribution Free UCL Statistics

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

HH-SE-PAHs|Benzo(b)fluoranthene (continued)

DL/2 Statistics
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     55      55

      0

1.0146E-7 2.2854E-5

2.1399E-4 1.1124E-5

4.0944E-5 5.5208E-6

    N/A          3.154

      0.542

      0

      0.357

      0.119

3.2093E-5 3.4444E-5

3.2485E-5

      1.658

      0.809

      0.189

      0.126

      0.568       0.549

4.0211E-5 4.1592E-5

     62.52      60.44

2.2854E-5 3.0831E-5

     43.56

     0.0456      43.18

3.1709E-5 3.1992E-5

      0.932

    0.00486

      0.119

      0.119

    -16.1     -11.78

    -8.45       1.698

6.8949E-5 5.9649E-5

7.2883E-5 9.1251E-5

1.2733E-4

3.1935E-5 3.2093E-5

3.1680E-5 3.6726E-5

3.4927E-5 3.2181E-5

3.4511E-5

3.9417E-5 4.6919E-5

5.7332E-5 7.7786E-5

4.6919E-5

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

PCB-TEQ (rm_09-12)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

F-223 AECOM

Final

July 2017



ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

     55      55

      0

6.1210E-7     0.00103

     0.0122 1.8275E-4

    0.00248 3.3378E-4

      2.41       3.36

      0.444

      0

      0.42

      0.119

    0.00159     0.00174

    0.00161

      3.717

      0.841

      0.277

      0.129

      0.391       0.382

    0.00262     0.00269

     43.05      42.04

    0.00103     0.00166

     28.17

     0.0456      27.87

    0.00153     0.00155

      0.928

    0.00315

      0.178

      0.119

    -14.31     -8.568

    -4.405       2.007

    0.00392     0.00284

    0.00354     0.00451

    0.00642

    0.00158     0.00159

    0.00157     0.00206

    0.00162     0.00162

    0.00185

    0.00203     0.00248

    0.00311     0.00435

    0.00248

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

TCDD-TEQ (rm_09-12)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

F-224 AECOM

Final

July 2017



ProUCL Version 5.0.00
River Mile 9-12 Accessible Surface Sediment

     55      41

      0

     40.5   1757

  8550   1530

  1724    232.5

      0.982       1.989

      0.808

2.6251E-9

      0.16

      0.119

  2146   2206

  2156

      0.714

      0.779

      0.105

      0.123

      1.006       0.963

  1747   1824

   110.6    105.9

  1757   1790

     83.18

     0.0456      82.64

  2237   2252

      0.921

    0.00138

      0.162

      0.119

      3.701       6.898

      9.054       1.267

  3531   3546

  4177   5054

  6775

  2139   2146

  2139   2237

  2250   2151

  2195

  2454   2770

  3209   4070

  2237

Number of Missing Observations

General Statistics

C19-C40 PETROLEUM HYDROCARBONS (rm_09-12)

Total Number of Observations Number of Distinct Observations

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Data Not Normal at 5% Significance Level

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Assuming Normal Distribution

   95% Modified-t UCL (Johnson-1978)

Shapiro Wilk Lognormal GOF Test

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Nonparametric Distribution Free UCLs

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% CLT UCL    95% Jackknife UCL

95% Approximate Gamma UCL

Lognormal Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Minimum of Logged Data Mean of logged Data

   95% H-UCL    90% Chebyshev (MVUE) UCL

Assuming Gamma Distribution

Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Chi Square Value

Detected data appear Gamma Distributed at 5% Significance Level

k hat (MLE) k star (bias corrected MLE)

Adjusted Level of Significance

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Shapiro Wilk Test Statistic

Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

A-D Test Statistic Anderson-Darling Gamma GOF Test
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     55      39

     44      11

     32      10

      4.5      31

   950    680

 41392      20%

   161.2    203.5

   105       1.262

      2.515       6.841

      4.395       1.286

      0.693

      0.944

      0.221

      0.134

   146.2      25.89

   186.1    187.9

   189.5    192.1

   188.8    206.4

   223.9    259.1

   307.9    403.8

      0.546

      0.784

      0.101

      0.138

      0.855       0.812

   188.6    198.6

     75.24      71.44

   161.2    178.9

      0.617      67.91

     49.94      49.53

   198.8    200.4

     0.01    140.7

   950      75.21

   186.6       1.326

      0.767       0.737

   183.5    190.9

     84.34      81.08

   140.7    163.9

     0.0456

     61.33      60.87

   186    187.4

      0.966

      0.944

      0.101

      0.134

   140.3       4.31

   186.5       1.175

   182.4    185.2

   194    204.8

   223.9

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Detected Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Lilliefors Test Statistic

5% Lilliefors Critical Value

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

Minimum Mean

Maximum Median

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk GOF Test

Detected Data appear Lognormal at 5% Significance Level

Lilliefors GOF Test

Detected Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance (β)

Approximate Chi Square Value (81.08, α) Adjusted Chi Square Value (81.08, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)

Approximate Chi Square Value (67.91, α)

95% Gamma Approximate KM-UCL (use when n>=50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

nu hat (KM)

Adjusted Chi Square Value (67.91, β)

95% Gamma Adjusted KM-UCL (use when n<50)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

K-S Test Statistic

5% K-S Critical Value

k hat (MLE) k star (bias corrected MLE)

MLE Mean (bias corrected) MLE Sd (bias corrected)

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Kolmogrov-Smirnoff GOF

Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Mean Standard Error of Mean

   95% KM (z) UCL

90% KM Chebyshev UCL

97.5% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM Bootstrap t UCL

95% KM Chebyshev UCL

99% KM Chebyshev UCL

Mean Detects SD Detects

Median Detects CV Detects

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

C9-C18 PETROLEUM HYDROCARBONS (rm_09-12)

General Statistics

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects
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      4.298    259.9

      1.261       2.718

      0.187

   165.5       4.512

   186.8       1.229

   207.7    302.6

   259.1    186

   198.8

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Approximate Gamma UCL

95% Approximate Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

C9-C18 PETROLEUM HYDROCARBONS (rm_09-12) (continued)

Nonparametric Distribution Free UCL Statistics
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UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   11/20/2015 12:30:19 PM

General Statistics

Total Number of Observations      18 Number of Distinct Observations      16

Number of Bootstrap Operations   2000

ProUCL Version 5.0.00

HH-SE-Metals|Aluminum

From File   12_ProUCL_Input.xls

Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.422 Skewness       0.136

Maximum  11900 Median   7010

SD   2920 Std. Error of Mean    688.2

Number of Missing Observations      20

Minimum   2890 Mean   6921

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.134 Lilliefors GOF Test

5% Lilliefors Critical Value       0.209 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.931 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.897 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.743 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.155 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.513 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   8118    95% Adjusted-CLT UCL (Chen-1995)   8076

   95% Modified-t UCL (Johnson-1978)   8121

Theta hat (MLE)   1270 Theta star (bias corrected MLE)   1512

nu hat (MLE)    196.2 nu star (bias corrected)    164.8

Gamma Statistics

k hat (MLE)       5.449 k star (bias corrected MLE)       4.578

5% K-S Critical Value       0.204 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   8379    95% Adjusted Gamma UCL (use when n<50)   8536

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value    133.6

MLE Mean (bias corrected)   6921 MLE Sd (bias corrected)   3235

Approximate Chi Square Value (0.05)    136.1

Lognormal Statistics

Minimum of Logged Data       7.969 Mean of logged Data       8.748

5% Lilliefors Critical Value       0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.169 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  10364  97.5% Chebyshev (MVUE) UCL  11837

   99% Chebyshev (MVUE) UCL  14730

Assuming Lognormal Distribution

   95% H-UCL   8752    90% Chebyshev (MVUE) UCL   9303

Maximum of Logged Data       9.384 SD of logged Data       0.462

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level
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   95% Hall's Bootstrap UCL   8070    95% Percentile Bootstrap UCL   8057

   95% BCA Bootstrap UCL   8002

   95% CLT UCL   8053    95% Jackknife UCL   8118

   95% Standard Bootstrap UCL   8023    95% Bootstrap-t UCL   8123

HH-SE-Metals|Aluminum (continued)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 8118

   90% Chebyshev(Mean, Sd) UCL   8985    95% Chebyshev(Mean, Sd) UCL   9920

 97.5% Chebyshev(Mean, Sd) UCL  11218    99% Chebyshev(Mean, Sd) UCL  13768
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Minimum       0.16 Mean       0.699

Maximum       1.59 Median       0.646

Total Number of Observations      18 Number of Distinct Observations      18

Number of Missing Observations      20

HH-SE-Metals|Antimony

General Statistics

5% Lilliefors Critical Value       0.209 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.176 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.911 Shapiro Wilk GOF Test

SD       0.429 Std. Error of Mean       0.101

Coefficient of Variation       0.614 Skewness       0.863

Gamma GOF Test

A-D Test Statistic       0.205 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.747 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.878

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.875    95% Adjusted-CLT UCL (Chen-1995)       0.887

Theta hat (MLE)       0.252 Theta star (bias corrected MLE)       0.298

nu hat (MLE)      99.78 nu star (bias corrected)      84.48

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.772 k star (bias corrected MLE)       2.347

K-S Test Statistic       0.104 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.205 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.918    95% Adjusted Gamma UCL (use when n<50)       0.943

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value      62.61

MLE Mean (bias corrected)       0.699 MLE Sd (bias corrected)       0.456

Approximate Chi Square Value (0.05)      64.3

Lognormal Statistics

Minimum of Logged Data     -1.833 Mean of logged Data     -0.55

5% Lilliefors Critical Value       0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.103 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.967 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       1.218  97.5% Chebyshev (MVUE) UCL       1.439

   99% Chebyshev (MVUE) UCL       1.872

Assuming Lognormal Distribution

   95% H-UCL       1.023    90% Chebyshev (MVUE) UCL       1.06

Maximum of Logged Data       0.464 SD of logged Data       0.663

   95% Hall's Bootstrap UCL       0.9    95% Percentile Bootstrap UCL       0.867

   95% BCA Bootstrap UCL       0.888

   95% CLT UCL       0.865    95% Jackknife UCL       0.875

   95% Standard Bootstrap UCL       0.861    95% Bootstrap-t UCL       0.897

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 0.875

   90% Chebyshev(Mean, Sd) UCL       1.002    95% Chebyshev(Mean, Sd) UCL       1.14

 97.5% Chebyshev(Mean, Sd) UCL       1.331    99% Chebyshev(Mean, Sd) UCL       1.706
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Minimum       0.82 Mean       3.351

Maximum      10.2 Median       3.25

Total Number of Observations      18 Number of Distinct Observations      18

Number of Missing Observations      20

HH-SE-Metals|Arsenic

General Statistics

5% Lilliefors Critical Value       0.209 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.193 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.81 Shapiro Wilk GOF Test

SD       2.103 Std. Error of Mean       0.496

Coefficient of Variation       0.628 Skewness       2.02

Gamma GOF Test

A-D Test Statistic       0.555 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.745 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.252

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.213    95% Adjusted-CLT UCL (Chen-1995)       4.418

Theta hat (MLE)       1.086 Theta star (bias corrected MLE)       1.285

nu hat (MLE)    111.1 nu star (bias corrected)      93.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.086 k star (bias corrected MLE)       2.608

K-S Test Statistic       0.162 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.205 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.336    95% Adjusted Gamma UCL (use when n<50)       4.447

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value      70.75

MLE Mean (bias corrected)       3.351 MLE Sd (bias corrected)       2.075

Approximate Chi Square Value (0.05)      72.55

Lognormal Statistics

Minimum of Logged Data     -0.198 Mean of logged Data       1.038

5% Lilliefors Critical Value       0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.2 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.929 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       5.656  97.5% Chebyshev (MVUE) UCL       6.639

   99% Chebyshev (MVUE) UCL       8.57

Assuming Lognormal Distribution

   95% H-UCL       4.737    90% Chebyshev (MVUE) UCL       4.948

Maximum of Logged Data       2.322 SD of logged Data       0.622

   95% Hall's Bootstrap UCL       8.383    95% Percentile Bootstrap UCL       4.193

   95% BCA Bootstrap UCL       4.381

   95% CLT UCL       4.166    95% Jackknife UCL       4.213

   95% Standard Bootstrap UCL       4.155    95% Bootstrap-t UCL       4.62

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 4.213

   90% Chebyshev(Mean, Sd) UCL       4.838    95% Chebyshev(Mean, Sd) UCL       5.512

 97.5% Chebyshev(Mean, Sd) UCL       6.447    99% Chebyshev(Mean, Sd) UCL       8.284
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Minimum       0.36 Mean       2.176

Maximum      12.1 Median       1.65

Total Number of Observations      18 Number of Distinct Observations      17

Number of Missing Observations      20

HH-SE-Metals|Cadmium

General Statistics

5% Lilliefors Critical Value       0.209 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.364 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.551 Shapiro Wilk GOF Test

SD       2.615 Std. Error of Mean       0.616

Coefficient of Variation       1.202 Skewness       3.523

Gamma GOF Test

A-D Test Statistic       0.816 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.757 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.334

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.248    95% Adjusted-CLT UCL (Chen-1995)       3.737

Theta hat (MLE)       1.508 Theta star (bias corrected MLE)       1.756

nu hat (MLE)      51.94 nu star (bias corrected)      44.62

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.443 k star (bias corrected MLE)       1.239

K-S Test Statistic       0.236 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.207 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.204    95% Adjusted Gamma UCL (use when n<50)       3.329

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value      29.17

MLE Mean (bias corrected)       2.176 MLE Sd (bias corrected)       1.954

Approximate Chi Square Value (0.05)      30.3

Lognormal Statistics

Minimum of Logged Data     -1.022 Mean of logged Data       0.393

5% Lilliefors Critical Value       0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.187 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.919 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 4.12  97.5% Chebyshev (MVUE) UCL       4.997

   99% Chebyshev (MVUE) UCL       6.718

Assuming Lognormal Distribution

   95% H-UCL       3.596    90% Chebyshev (MVUE) UCL       3.489

Maximum of Logged Data       2.493 SD of logged Data       0.865

   95% Hall's Bootstrap UCL       7.287    95% Percentile Bootstrap UCL       3.248

   95% BCA Bootstrap UCL       3.85

   95% CLT UCL       3.19    95% Jackknife UCL       3.248

   95% Standard Bootstrap UCL       3.135    95% Bootstrap-t UCL       4.625

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL       4.025    95% Chebyshev(Mean, Sd) UCL       4.863

 97.5% Chebyshev(Mean, Sd) UCL       6.025    99% Chebyshev(Mean, Sd) UCL       8.309
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

HH-SE-Metals|Cadmium (continued)

Suggested UCL to Use

95% H-UCL       3.596

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.
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Total Number of Observations      18 Number of Distinct Observations      18

Number of Missing Observations      20

HH-SE-Metals|Chromium

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.86 Shapiro Wilk GOF Test

SD      36.63 Std. Error of Mean       8.633

Coefficient of Variation       0.67 Skewness       1.563

Minimum      12.1 Mean      54.68

Maximum    166 Median      53.8

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      69.7    95% Adjusted-CLT UCL (Chen-1995)      72.28

5% Lilliefors Critical Value       0.209 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.172 Lilliefors GOF Test

K-S Test Statistic       0.154 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.206 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.481 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      70.23

MLE Mean (bias corrected)      54.68 MLE Sd (bias corrected)      38.35

Approximate Chi Square Value (0.05)      54.5

Theta hat (MLE)      22.83 Theta star (bias corrected MLE)      26.89

nu hat (MLE)      86.24 nu star (bias corrected)      73.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.395 k star (bias corrected MLE)       2.033

5% Shapiro Wilk Critical Value       0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.193 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.921 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      73.44    95% Adjusted Gamma UCL (use when n<50)      75.59

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value      52.95

Assuming Lognormal Distribution

   95% H-UCL      85.4    90% Chebyshev (MVUE) UCL      86.96

Maximum of Logged Data       5.112 SD of logged Data       0.73

Lognormal Statistics

Minimum of Logged Data       2.493 Mean of logged Data       3.778

5% Lilliefors Critical Value       0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL      68.88    95% Jackknife UCL      69.7

   95% Standard Bootstrap UCL      68.19    95% Bootstrap-t UCL      74.58

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    100.9  97.5% Chebyshev (MVUE) UCL    120.4

   99% Chebyshev (MVUE) UCL    158.5

Suggested UCL to Use

95% Student's-t UCL 69.7

   90% Chebyshev(Mean, Sd) UCL      80.58    95% Chebyshev(Mean, Sd) UCL      92.31

 97.5% Chebyshev(Mean, Sd) UCL    108.6    99% Chebyshev(Mean, Sd) UCL    140.6

   95% Hall's Bootstrap UCL      85.13    95% Percentile Bootstrap UCL      69.7

   95% BCA Bootstrap UCL      70.63

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      18 Number of Distinct Observations      17

Number of Missing Observations      20

HH-SE-Metals|Cobalt

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.962 Shapiro Wilk GOF Test

SD       1.556 Std. Error of Mean       0.367

Coefficient of Variation       0.263 Skewness     -0.461

Minimum       2.7 Mean       5.913

Maximum       8.33 Median       6.25

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.551    95% Adjusted-CLT UCL (Chen-1995)       6.473

5% Lilliefors Critical Value       0.209 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.123 Lilliefors GOF Test

K-S Test Statistic       0.149 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.203 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.486 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.739 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       6.544

MLE Mean (bias corrected)       5.913 MLE Sd (bias corrected)       1.786

Approximate Chi Square Value (0.05)    349.5

Theta hat (MLE)       0.451 Theta star (bias corrected MLE)       0.54

nu hat (MLE)    471.8 nu star (bias corrected)    394.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      13.11 k star (bias corrected MLE)      10.96

5% Shapiro Wilk Critical Value       0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.17 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.912 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       6.675    95% Adjusted Gamma UCL (use when n<50)       6.753

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value    345.4

Assuming Lognormal Distribution

   95% H-UCL       6.81    90% Chebyshev (MVUE) UCL       7.211

Maximum of Logged Data       2.12 SD of logged Data       0.3

Lognormal Statistics

Minimum of Logged Data       0.993 Mean of logged Data       1.738

5% Lilliefors Critical Value       0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       6.516    95% Jackknife UCL       6.551

   95% Standard Bootstrap UCL       6.49    95% Bootstrap-t UCL       6.522

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       7.789  97.5% Chebyshev (MVUE) UCL       8.591

   99% Chebyshev (MVUE) UCL      10.17

Suggested UCL to Use

95% Student's-t UCL 6.551

   90% Chebyshev(Mean, Sd) UCL       7.013    95% Chebyshev(Mean, Sd) UCL       7.511

 97.5% Chebyshev(Mean, Sd) UCL       8.202    99% Chebyshev(Mean, Sd) UCL       9.561

   95% Hall's Bootstrap UCL       6.494    95% Percentile Bootstrap UCL       6.472

   95% BCA Bootstrap UCL       6.443

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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HH-SE-Metals|Copper

General Statistics

Total Number of Observations      21 Number of Distinct Observations      20

Coefficient of Variation       0.596 Skewness       1.791

Maximum    257 Median      77.6

SD      52.07 Std. Error of Mean      11.36

Number of Missing Observations      17

Minimum      22.1 Mean      87.33

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.197 Lilliefors GOF Test

5% Lilliefors Critical Value       0.193 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.908 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.749 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.136 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.338 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    106.9    95% Adjusted-CLT UCL (Chen-1995)    110.8

   95% Modified-t UCL (Johnson-1978)    107.7

Theta hat (MLE)      25.68 Theta star (bias corrected MLE)      29.64

nu hat (MLE)    142.8 nu star (bias corrected)    123.8

Gamma Statistics

k hat (MLE)       3.401 k star (bias corrected MLE)       2.947

5% K-S Critical Value       0.191 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    109.1    95% Adjusted Gamma UCL (use when n<50)    111

Adjusted Level of Significance      0.0383 Adjusted Chi Square Value      97.38

MLE Mean (bias corrected)      87.33 MLE Sd (bias corrected)      50.88

Approximate Chi Square Value (0.05)      99.07

Lognormal Statistics

Minimum of Logged Data       3.096 Mean of logged Data       4.316

5% Lilliefors Critical Value       0.193 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.908 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.171 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.965 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    138.7  97.5% Chebyshev (MVUE) UCL    160.7

   99% Chebyshev (MVUE) UCL    204

Assuming Lognormal Distribution

   95% H-UCL    115.9    90% Chebyshev (MVUE) UCL    122.8

Maximum of Logged Data       5.549 SD of logged Data       0.581

   95% Hall's Bootstrap UCL    137.8    95% Percentile Bootstrap UCL    107

   95% BCA Bootstrap UCL    110.3

   95% CLT UCL    106    95% Jackknife UCL    106.9

   95% Standard Bootstrap UCL    105.5    95% Bootstrap-t UCL    114.7

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 111

   90% Chebyshev(Mean, Sd) UCL    121.4    95% Chebyshev(Mean, Sd) UCL    136.9

 97.5% Chebyshev(Mean, Sd) UCL    158.3    99% Chebyshev(Mean, Sd) UCL    200.4
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Minimum      63.4 Mean    173

Maximum    544 Median    159.5

Total Number of Observations      18 Number of Distinct Observations      17

Number of Missing Observations      20

HH-SE-Metals|Lead

General Statistics

5% Lilliefors Critical Value       0.209 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.285 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.707 Shapiro Wilk GOF Test

SD    104.7 Std. Error of Mean      24.68

Coefficient of Variation       0.605 Skewness       2.739

Gamma GOF Test

A-D Test Statistic       0.623 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.743 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    218.6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    216    95% Adjusted-CLT UCL (Chen-1995)    230.7

Theta hat (MLE)      41.37 Theta star (bias corrected MLE)      49.12

nu hat (MLE)    150.6 nu star (bias corrected)    126.8

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.183 k star (bias corrected MLE)       3.523

K-S Test Statistic       0.208 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.205 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    215.6    95% Adjusted Gamma UCL (use when n<50)    220.2

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value      99.67

MLE Mean (bias corrected)    173 MLE Sd (bias corrected)      92.19

Approximate Chi Square Value (0.05)    101.8

Lognormal Statistics

Minimum of Logged Data       4.149 Mean of logged Data       5.029

5% Lilliefors Critical Value       0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.186 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.929 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    261.3  97.5% Chebyshev (MVUE) UCL    300.2

   99% Chebyshev (MVUE) UCL    376.6

Assuming Lognormal Distribution

   95% H-UCL    219.8    90% Chebyshev (MVUE) UCL    233.3

Maximum of Logged Data       6.299 SD of logged Data       0.494

   95% Hall's Bootstrap UCL    401.4    95% Percentile Bootstrap UCL    216.8

   95% BCA Bootstrap UCL    234.2

   95% CLT UCL    213.6    95% Jackknife UCL    216

   95% Standard Bootstrap UCL    213    95% Bootstrap-t UCL    244.1

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 220.2

   90% Chebyshev(Mean, Sd) UCL    247.1    95% Chebyshev(Mean, Sd) UCL    280.6

 97.5% Chebyshev(Mean, Sd) UCL    327.2    99% Chebyshev(Mean, Sd) UCL    418.6
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Minimum    127 Mean    459.7

Maximum   1070 Median    342

Total Number of Observations      18 Number of Distinct Observations      17

Number of Missing Observations      20

HH-SE-Metals|Manganese

General Statistics

5% Lilliefors Critical Value       0.209 Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.213 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.906 Shapiro Wilk GOF Test

SD    287.1 Std. Error of Mean      67.68

Coefficient of Variation       0.625 Skewness       0.775

Gamma GOF Test

A-D Test Statistic       0.364 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.748 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    579.5

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    577.5    95% Adjusted-CLT UCL (Chen-1995)    584.2

Theta hat (MLE)    168.5 Theta star (bias corrected MLE)    198.9

nu hat (MLE)      98.24 nu star (bias corrected)      83.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.729 k star (bias corrected MLE)       2.311

K-S Test Statistic       0.156 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.205 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    605.4    95% Adjusted Gamma UCL (use when n<50)    621.9

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value      61.5

MLE Mean (bias corrected)    459.7 MLE Sd (bias corrected)    302.4

Approximate Chi Square Value (0.05)      63.18

Lognormal Statistics

Minimum of Logged Data       4.844 Mean of logged Data       5.936

5% Lilliefors Critical Value       0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.131 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.954 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL    793.7  97.5% Chebyshev (MVUE) UCL    936.7

   99% Chebyshev (MVUE) UCL   1218

Assuming Lognormal Distribution

   95% H-UCL    666    90% Chebyshev (MVUE) UCL    690.7

Maximum of Logged Data       6.975 SD of logged Data       0.657

   95% Hall's Bootstrap UCL    581.8    95% Percentile Bootstrap UCL    570.9

   95% BCA Bootstrap UCL    587.9

   95% CLT UCL    571    95% Jackknife UCL    577.5

   95% Standard Bootstrap UCL    570.8    95% Bootstrap-t UCL    595.3

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 577.5

   90% Chebyshev(Mean, Sd) UCL    662.8    95% Chebyshev(Mean, Sd) UCL    754.7

 97.5% Chebyshev(Mean, Sd) UCL    882.4    99% Chebyshev(Mean, Sd) UCL   1133
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ProUCL Version 5.0.00
River Mile 12-15 Accessible Surface Sediment 

Minimum       0.189 Mean       1.308

Maximum       5.5 Median       0.892

Total Number of Observations      18 Number of Distinct Observations      18

Number of Missing Observations      20

HH-SE-Metals|Mercury-E1631E (total)

General Statistics

5% Lilliefors Critical Value       0.209 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.287 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.743 Shapiro Wilk GOF Test

SD       1.349 Std. Error of Mean       0.318

Coefficient of Variation       1.031 Skewness       2.131

Gamma GOF Test

A-D Test Statistic       0.624 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.76 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.888

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.862    95% Adjusted-CLT UCL (Chen-1995)       2.002

Theta hat (MLE)       0.981 Theta star (bias corrected MLE)       1.139

nu hat (MLE)      48.03 nu star (bias corrected)      41.36

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.334 k star (bias corrected MLE)       1.149

K-S Test Statistic       0.192 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.208 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       1.959    95% Adjusted Gamma UCL (use when n<50)       2.039

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value      26.54

MLE Mean (bias corrected)       1.308 MLE Sd (bias corrected)       1.221

Approximate Chi Square Value (0.05)      27.62

Lognormal Statistics

Minimum of Logged Data     -1.666 Mean of logged Data     -0.151

5% Lilliefors Critical Value       0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.207 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.942 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       2.724  97.5% Chebyshev (MVUE) UCL       3.336

   99% Chebyshev (MVUE) UCL       4.539

Assuming Lognormal Distribution

   95% H-UCL       2.457    90% Chebyshev (MVUE) UCL       2.283

Maximum of Logged Data       1.705 SD of logged Data       0.954

   95% Hall's Bootstrap UCL       4.199    95% Percentile Bootstrap UCL       1.85

   95% BCA Bootstrap UCL       2.036

   95% CLT UCL       1.832    95% Jackknife UCL       1.862

   95% Standard Bootstrap UCL       1.809    95% Bootstrap-t UCL       2.306

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 2.039

   90% Chebyshev(Mean, Sd) UCL       2.263    95% Chebyshev(Mean, Sd) UCL       2.695

 97.5% Chebyshev(Mean, Sd) UCL       3.295    99% Chebyshev(Mean, Sd) UCL       4.473
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ProUCL Version 5.0.00
River Mile 12-15 Accessible Surface Sediment 

Minimum      0.041 Mean      0.0884

Maximum       0.143 Median      0.0875

Total Number of Observations      18 Number of Distinct Observations      17

Number of Missing Observations      20

HH-SE-Metals|Thallium

General Statistics

5% Lilliefors Critical Value       0.209 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.142 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.945 Shapiro Wilk GOF Test

SD      0.0327 Std. Error of Mean     0.00771

Coefficient of Variation       0.37 Skewness       0.22

Gamma GOF Test

A-D Test Statistic       0.308 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.741 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.102

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.102    95% Adjusted-CLT UCL (Chen-1995)       0.101

Theta hat (MLE)      0.012 Theta star (bias corrected MLE)      0.0144

nu hat (MLE)    264.4 nu star (bias corrected)    221.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       7.345 k star (bias corrected MLE)       6.158

K-S Test Statistic       0.126 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.204 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.104    95% Adjusted Gamma UCL (use when n<50)       0.106

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value    185.3

MLE Mean (bias corrected)      0.0884 MLE Sd (bias corrected)      0.0356

Approximate Chi Square Value (0.05)    188.2

Lognormal Statistics

Minimum of Logged Data     -3.194 Mean of logged Data     -2.496

5% Lilliefors Critical Value       0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.141 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.949 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       0.125  97.5% Chebyshev (MVUE) UCL       0.141

   99% Chebyshev (MVUE) UCL       0.172

Assuming Lognormal Distribution

   95% H-UCL       0.107    90% Chebyshev (MVUE) UCL       0.114

Maximum of Logged Data     -1.945 SD of logged Data       0.393

   95% Hall's Bootstrap UCL       0.102    95% Percentile Bootstrap UCL       0.101

   95% BCA Bootstrap UCL       0.101

   95% CLT UCL       0.101    95% Jackknife UCL       0.102

   95% Standard Bootstrap UCL       0.101    95% Bootstrap-t UCL       0.103

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 0.102

   90% Chebyshev(Mean, Sd) UCL       0.112    95% Chebyshev(Mean, Sd) UCL       0.122

 97.5% Chebyshev(Mean, Sd) UCL       0.137    99% Chebyshev(Mean, Sd) UCL       0.165
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ProUCL Version 5.0.00
River Mile 12-15 Accessible Surface Sediment 

Minimum       7.2 Mean      21.22

Maximum      52 Median      20.95

Total Number of Observations      18 Number of Distinct Observations      17

Number of Missing Observations      20

HH-SE-Metals|Vanadium

General Statistics

5% Lilliefors Critical Value       0.209 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.255 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.801 Shapiro Wilk GOF Test

SD      12.08 Std. Error of Mean       2.846

Coefficient of Variation       0.569 Skewness       1.652

Gamma GOF Test

A-D Test Statistic       0.624 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.743 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      26.36

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      26.17    95% Adjusted-CLT UCL (Chen-1995)      27.09

Theta hat (MLE)       5.336 Theta star (bias corrected MLE)       6.333

nu hat (MLE)    143.1 nu star (bias corrected)    120.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.976 k star (bias corrected MLE)       3.351

K-S Test Statistic       0.184 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.205 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      26.59    95% Adjusted Gamma UCL (use when n<50)      27.18

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value      94.17

MLE Mean (bias corrected)      21.22 MLE Sd (bias corrected)      11.59

Approximate Chi Square Value (0.05)      96.26

Lognormal Statistics

Minimum of Logged Data       1.974 Mean of logged Data       2.924

5% Lilliefors Critical Value       0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.159 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.942 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      32.87  97.5% Chebyshev (MVUE) UCL      37.94

   99% Chebyshev (MVUE) UCL      47.91

Assuming Lognormal Distribution

   95% H-UCL      27.59    90% Chebyshev (MVUE) UCL      29.21

Maximum of Logged Data       3.951 SD of logged Data       0.521

   95% Hall's Bootstrap UCL      57.09    95% Percentile Bootstrap UCL      25.89

   95% BCA Bootstrap UCL      26.8

   95% CLT UCL      25.9    95% Jackknife UCL      26.17

   95% Standard Bootstrap UCL      25.78    95% Bootstrap-t UCL      29.41

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 27.18

   90% Chebyshev(Mean, Sd) UCL      29.76    95% Chebyshev(Mean, Sd) UCL      33.63

 97.5% Chebyshev(Mean, Sd) UCL      39    99% Chebyshev(Mean, Sd) UCL      49.54
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ProUCL Version 5.0.00
River Mile 12-15 Accessible Surface Sediment 

Minimum       0.7 Mean       2.095

Maximum       5.58 Median       1.75

Total Number of Observations      18 Number of Distinct Observations      16

Number of Missing Observations      20

HH-SE-PAHs|Benzo(a)anthracene

General Statistics

5% Lilliefors Critical Value       0.209 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.155 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.864 Shapiro Wilk GOF Test

SD       1.167 Std. Error of Mean       0.275

Coefficient of Variation       0.557 Skewness       1.681

Gamma GOF Test

A-D Test Statistic       0.216 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.743 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.591

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.573    95% Adjusted-CLT UCL (Chen-1995)       2.664

Theta hat (MLE)       0.51 Theta star (bias corrected MLE)       0.606

nu hat (MLE)    147.8 nu star (bias corrected)    124.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.107 k star (bias corrected MLE)       3.459

K-S Test Statistic       0.108 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.205 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.615    95% Adjusted Gamma UCL (use when n<50)       2.672

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value      97.63

MLE Mean (bias corrected)       2.095 MLE Sd (bias corrected)       1.126

Approximate Chi Square Value (0.05)      99.76

Lognormal Statistics

Minimum of Logged Data     -0.357 Mean of logged Data       0.613

5% Lilliefors Critical Value       0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0939 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.99 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       3.225  97.5% Chebyshev (MVUE) UCL       3.718

   99% Chebyshev (MVUE) UCL       4.685

Assuming Lognormal Distribution

   95% H-UCL       2.709    90% Chebyshev (MVUE) UCL       2.871

Maximum of Logged Data       1.719 SD of logged Data       0.512

   95% Hall's Bootstrap UCL       3.171    95% Percentile Bootstrap UCL       2.568

   95% BCA Bootstrap UCL       2.629

   95% CLT UCL       2.547    95% Jackknife UCL       2.573

   95% Standard Bootstrap UCL       2.541    95% Bootstrap-t UCL       2.768

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 2.573

   90% Chebyshev(Mean, Sd) UCL       2.92    95% Chebyshev(Mean, Sd) UCL       3.294

 97.5% Chebyshev(Mean, Sd) UCL       3.813    99% Chebyshev(Mean, Sd) UCL       4.832
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ProUCL Version 5.0.00
River Mile 12-15 Accessible Surface Sediment 

Minimum       0.95 Mean       2.409

Maximum       6.63 Median       2.22

Total Number of Observations      18 Number of Distinct Observations      16

Number of Missing Observations      20

HH-SE-PAHs|Benzo(a)pyrene

General Statistics

5% Lilliefors Critical Value       0.209 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.221 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.812 Shapiro Wilk GOF Test

SD       1.339 Std. Error of Mean       0.316

Coefficient of Variation       0.556 Skewness       2.023

Gamma GOF Test

A-D Test Statistic       0.375 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.743 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.984

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.959    95% Adjusted-CLT UCL (Chen-1995)       3.09

Theta hat (MLE)       0.537 Theta star (bias corrected MLE)       0.638

nu hat (MLE)    161.4 nu star (bias corrected)    135.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.484 k star (bias corrected MLE)       3.774

K-S Test Statistic       0.152 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.204 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       2.978    95% Adjusted Gamma UCL (use when n<50)       3.04

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value    107.7

MLE Mean (bias corrected)       2.409 MLE Sd (bias corrected)       1.24

Approximate Chi Square Value (0.05)    109.9

Lognormal Statistics

Minimum of Logged Data    -0.0513 Mean of logged Data       0.764

5% Lilliefors Critical Value       0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.122 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.971 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       3.603  97.5% Chebyshev (MVUE) UCL       4.128

   99% Chebyshev (MVUE) UCL       5.16

Assuming Lognormal Distribution

   95% H-UCL       3.037    90% Chebyshev (MVUE) UCL       3.225

Maximum of Logged Data       1.892 SD of logged Data       0.479

   95% Hall's Bootstrap UCL       5.679    95% Percentile Bootstrap UCL       2.93

   95% BCA Bootstrap UCL       3.1

   95% CLT UCL       2.929    95% Jackknife UCL       2.959

   95% Standard Bootstrap UCL       2.916    95% Bootstrap-t UCL       3.295

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 3.04

   90% Chebyshev(Mean, Sd) UCL       3.356    95% Chebyshev(Mean, Sd) UCL       3.785

 97.5% Chebyshev(Mean, Sd) UCL       4.381    99% Chebyshev(Mean, Sd) UCL       5.55

F-244 AECOM

Final

July 2017



ProUCL Version 5.0.00
River Mile 12-15 Accessible Surface Sediment 

Minimum       1 Mean 2.982

Maximum       8.45 Median       2.39

Total Number of Observations      18 Number of Distinct Observations      17

Number of Missing Observations      20

HH-SE-PAHs|Benzo(b)fluoranthene

General Statistics

5% Lilliefors Critical Value       0.209 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.174 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.852 Shapiro Wilk GOF Test

SD       1.873 Std. Error of Mean       0.441

Coefficient of Variation       0.628 Skewness       1.658

Gamma GOF Test

A-D Test Statistic       0.272 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.745 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       3.779

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.75    95% Adjusted-CLT UCL (Chen-1995)       3.893

Theta hat (MLE)       0.904 Theta star (bias corrected MLE)       1.07

nu hat (MLE)    118.8 nu star (bias corrected)    100.4

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.301 k star (bias corrected MLE)       2.788

K-S Test Statistic       0.149 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.205 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.825    95% Adjusted Gamma UCL (use when n<50)       3.919

Adjusted Level of Significance      0.0357 Adjusted Chi Square Value      76.37

MLE Mean (bias corrected)       2.982 MLE Sd (bias corrected)       1.786

Approximate Chi Square Value (0.05)      78.24

Lognormal Statistics

Minimum of Logged Data       0 Mean of logged Data       0.934

5% Lilliefors Critical Value       0.209 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.897 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.119 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.981 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       4.78  97.5% Chebyshev (MVUE) UCL       5.566

   99% Chebyshev (MVUE) UCL       7.109

Assuming Lognormal Distribution

   95% H-UCL       4.002    90% Chebyshev (MVUE) UCL       4.214

Maximum of Logged Data       2.134 SD of logged Data       0.571

   95% Hall's Bootstrap UCL       4.379    95% Percentile Bootstrap UCL       3.748

   95% BCA Bootstrap UCL       3.984

   95% CLT UCL       3.708    95% Jackknife UCL       3.75

   95% Standard Bootstrap UCL       3.697    95% Bootstrap-t UCL       4.061

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 3.75

   90% Chebyshev(Mean, Sd) UCL       4.307    95% Chebyshev(Mean, Sd) UCL       4.906

 97.5% Chebyshev(Mean, Sd) UCL       5.739    99% Chebyshev(Mean, Sd) UCL       7.375
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River Mile 12-15 Accessible Surface Sediment 
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      3.92       1.25
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      0.204
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      0.12
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      2.506       3.179

1.731

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

SD Std. Error of Mean

Coefficient of Variation Skewness

Number of Missing Observations

Minimum Mean

Maximum Median

HH-SE-PAHs|Benzo(k)fluoranthene

General Statistics

Total Number of Observations Number of Distinct Observations

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
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0.45 1.269

3.57       1.1

      0.807       0.19

      0.636       1.857

      0.796

      0.897

      0.225

      0.209

      1.6       1.671

      1.614

      0.506

      0.744

      0.151

      0.205

      3.432       2.897

      0.37       0.438

   123.6    104.3

      1.269       0.746

     81.73

     0.0357      79.82

      1.62       1.659

      0.956

      0.897

      0.129

      0.209

    -0.799      0.0857

      1.273       0.552

      1.675       1.768

      1.999       2.32

      2.951

      1.582       1.6

      1.575       1.836

      3.37       1.605

      1.649

      1.84       2.098

      2.457       3.161

1.659

HH-SE-PAHs|C2-Benzanthracene/chrysenes

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
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      1.1       2.865

      7.84       2.62

      1.555       0.367

      0.543       2.008

      0.819

      0.897

      0.218

      0.209

      3.503       3.653

      3.531

      0.339

      0.743

      0.15

      0.204

      4.615       3.883

      0.621       0.738

   166.1    139.8

      2.865       1.454

   113.5

     0.0357    111.2

      3.53       3.602

      0.974

      0.897

      0.121

      0.209

     0.0953       0.94

      2.059       0.474

      3.605       3.83

      4.276       4.894

      6.11

      3.468       3.503

      3.443       3.788

      6.365       3.489

      3.648

      3.965       4.463

      5.154       6.512

3.602

HH-SE-PAHs|Chrysene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
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      0.12       0.284

      0.48       0.26

      0.112      0.0263

      0.394       0.324

      0.94

      0.897

      0.118

      0.209

      0.329       0.329

      0.33

      0.344

      0.742

      0.126

      0.204

      6.612       5.547

     0.0429      0.0511

   238    199.7

      0.284       0.12

   168

     0.0357    165.2

      0.337       0.343

      0.954

      0.897

      0.124

      0.209

    -2.12     -1.338

    -0.734       0.413

      0.347       0.369

      0.408       0.461

      0.566

      0.327       0.329

      0.326       0.333

      0.329       0.324

      0.329

      0.363       0.398

      0.448       0.546

0.329

HH-SE-PAHs|Dibenzo(a,h)anthracene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
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      0.571       1.566

      3.59       1.4

      0.782       0.184

      0.499       0.948

      0.906

      0.897

      0.133

      0.209

      1.887       1.913

      1.894

      0.391

      0.743

      0.153

      0.204

      4.462       3.756

      0.351       0.417

   160.6    135.2

      1.566       0.808

   109.3

     0.0357    107.1

      1.936       1.977

      0.96

      0.897

      0.152

      0.209

    -0.56       0.332

      1.278       0.501

      2.02       2.142

      2.402       2.763

      3.472

      1.869       1.887

      1.861       1.94

      1.966       1.878

      1.912

      2.119       2.37

      2.717       3.4

1.887

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

HH-SE-PAHs|Indeno(1,2,3-cd)pyrene

General Statistics

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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     17       1

     14       1

     0.092      0.025

      0.79      0.025

     0.0312       5.556%

      0.313       0.177

      0.26       0.565

      1.39       2.297

    -1.303       0.551

      0.884

      0.892

      0.198

      0.215

      0.297      0.0435

      0.179       0.365

      0.372       0.367

      0.368       0.395

      0.427       0.486

      0.568       0.73

      0.297

      0.744

      0.134

      0.21

      3.727       3.109

     0.0839       0.101

   126.7    105.7

      0.313       0.177

      2.741      98.68

     76.76      74.91

      0.381       0.391

     0.0103       0.296

      0.79       0.26

      0.186       0.628

      2.027       1.726

      0.146       0.171

     72.97      62.14

      0.296       0.225

     0.0357

     45.01      43.61

      0.408       0.421

      0.976

      0.892

      0.146

      0.215

Number of Missing Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

HH-SE-PAHs|Naphthalene

General Statistics

Total Number of Observations Number of Distinct Observations

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (98.68, α) Adjusted Chi Square Value (98.68, β)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (62.14, α) Adjusted Chi Square Value (62.14, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level
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      0.299     -1.378

      0.181       0.622

      0.373       0.37

      0.386       0.395

      0.423

    -1.436       0.482

      0.754       2.304

      0.183

      0.296     -1.474

      0.185       0.901

      0.372       0.593

0.372       0.367

HH-SE-PAHs|Naphthalene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL
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     0.0685       1.144

      7.44       0.483

      1.838       0.433

      1.607       2.853

      0.578

      0.897

      0.361

      0.209

      1.897       2.168

      1.946

      1.073

      0.776

      0.259

      0.211

      0.786       0.692

      1.455       1.652

     28.3      24.92

      1.144       1.375

     14.55

     0.0357      13.79

      1.959       2.066

      0.956

      0.897

      0.165

      0.209

    -2.681     -0.622

      2.007       1.202

      2.608       2.044

      2.5       3.132

      4.375

      1.856       1.897

      1.816       3.655

      4.557       1.88

      2.151

      2.444       3.032

      3.85       5.455

3.032

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

SD Std. Error of Mean

Coefficient of Variation Skewness

Number of Missing Observations

Minimum Mean

Maximum Median

HH-SE-PCBs|PCB, TOTAL

General Statistics

Total Number of Observations Number of Distinct Observations

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
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     0.0646       1.093

      7.15       0.459

      1.779       0.419

      1.627       2.831

      0.574

      0.897

      0.361

      0.209

      1.823       2.082

      1.869

      1.135

      0.777

      0.258

      0.211

      0.772       0.68

      1.417       1.607

     27.78      24.49

      1.093       1.326

     14.22

     0.0357      13.47

      1.883       1.987

      0.953

      0.897

      0.163

      0.209

    -2.74     -0.683

      1.967       1.209

      2.494       1.943

      2.378       2.981

      4.166

      1.783       1.823

      1.751       3.68

      4.371       1.854

      2.098

      2.351       2.921

      3.712       5.265

2.921

HH-SE-PCBs|Total PCB (Non DLC)

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
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     20

    0.001     0.00463

     0.014     0.004

    0.00401 9.4436E-4

      0.866       1.506

      0.803

      0.897

      0.231

      0.209

    0.00627     0.00654

    0.00633

      0.462

      0.755

      0.132

      0.207

      1.653       1.414

    0.0028     0.00327

     59.51      50.92

    0.00463     0.00389

     35.53

     0.0357      34.3

    0.00663     0.00687

      0.936

      0.897

      0.126

      0.209

    -6.908     -5.708

    -4.269       0.849

    0.00785     0.00767

    0.00904      0.0109

     0.0147

    0.00618     0.00627

    0.00611     0.00714

    0.00783     0.00623

    0.00641

    0.00746     0.00874

     0.0105      0.014

0.00687

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

HH-SE-Pesticides|Dieldrin

General Statistics

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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     20

     17       1

     16       1

      0.4       0.83

     25       0.83

     37.15       5.556%

      5.38       6.095

      3.72       1.133

      2.345       6.505

      1.161       1.091

      0.738

      0.892

      0.215

      0.215

      5.103       1.423

      5.859       7.614

      7.58       7.487

      7.445       9.782

      9.374      11.31

     13.99      19.27

      0.297

      0.764

      0.121

      0.215

      1.095       0.941

      4.911       5.715

     37.24      32.01

      5.38       5.545

      0.759      27.32

     16.4      15.59

      8.502       8.944

     0.01       5.082

     25       3.565

      6.047       1.19

      0.761       0.671

      6.675       7.568

     27.41      24.17

      5.082       6.202

     0.0357

     13.98      13.24

      8.787       9.279

      0.982

      0.892

      0.112

      0.215

Number of Missing Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

HH-SE-SVOCs|bis-(2-Ethylhexyl)phthalate

General Statistics

Total Number of Observations Number of Distinct Observations

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (27.32, α) Adjusted Chi Square Value (27.32, β)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (24.17, α) Adjusted Chi Square Value (24.17, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level
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      5.102       1.042

      6.03       1.173

      7.574       7.523

      8.443       9.965

     12.86

      1.046      11.79

      1.133       2.837

      0.275

      5.104       1.048

      6.028       1.162

      7.576      12.63

11.31       9.279

      8.944

HH-SE-SVOCs|bis-(2-Ethylhexyl)phthalate (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL 95% GROS Adjusted Gamma UCL

95% Adjusted Gamma KM-UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL
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      0

1.1859E-6 1.2164E-5

6.3349E-5 7.1136E-6

1.4482E-5 3.4134E-6

    N/A          2.885

      0.659

      0.897

      0.278

      0.209

1.8102E-5 2.0259E-5

1.8489E-5

      0.462

      0.762

      0.164

      0.208

      1.228       1.061

9.9030E-6 1.1469E-5

     44.22      38.18

1.2164E-5 1.1811E-5

     25.03

     0.0357      24.01

1.8554E-5 1.9343E-5

      0.98

      0.897

     0.0994

      0.209

    -13.64     -11.78

    -9.667       0.98

2.3088E-5 2.1147E-5

2.5304E-5 3.1074E-5

4.2409E-5

1.7778E-5 1.8102E-5

1.7544E-5 2.5326E-5

4.0245E-5 1.7993E-5

2.0699E-5

2.2404E-5 2.7042E-5

3.3480E-5 4.6126E-5

1.9343E-5

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

PCB-TEQ (rm_12-15)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median
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      0

3.3156E-6 2.1705E-4

    0.00167 9.8281E-5

3.9060E-4 9.2066E-5

      1.8       3.383

      0.557

      0.897

      0.292

      0.209

3.7721E-4 4.4692E-4

3.8944E-4

      0.475

      0.804

      0.138

      0.216

      0.484       0.44

4.4887E-4 4.9330E-4

     17.41      15.84

2.1705E-4 3.2722E-4

      7.849

     0.0357       7.313

4.3800E-4 4.7009E-4

      0.923

      0.897

      0.163

      0.209

    -12.62     -9.756

    -6.393       1.916

    0.00251 7.5667E-4

9.6903E-4     0.00126

    0.00184

3.6848E-4 3.7721E-4

3.6455E-4 6.2358E-4

9.4732E-4 3.8722E-4

4.6505E-4

4.9325E-4 6.1836E-4

7.9200E-4     0.00113

4.7009E-4

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

TCDD-TEQ (rm_12-15)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness
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      0

   180   1297

  4500   1170

  1081    254.7

      0.833       1.974

      0.771

      0.897

      0.259

      0.209

  1740   1843

  1760

      0.591

      0.754

      0.18

      0.207

      1.849       1.578

   701.3    821.8

     66.58      56.81

  1297   1032

     40.49

     0.0357      39.17

  1820   1881

      0.944

      0.897

      0.229

      0.209

      5.193       6.874

      8.412       0.82

  2173   2148

  2522   3042

  4064

  1716   1740

  1696   2122

  4359   1722

  1845

  2061   2407

  2888   3831

  1881

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

C19-C40 PETROLEUM HYDROCARBONS (rm_12-15)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations
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     18      16

     16       2

     14       2

     20    180

   500    300

 13854      11.11%

   126.8    117.7

   109       0.929

      2.297       6.684

      4.497       0.881

      0.763

      0.887

      0.234

      0.222

   123      27.08

   109.6    171.1

   170.1    167.2

   167.5    199.5

   204.2    241

   292.1    392.4

      0.301

      0.754

      0.127

      0.219

      1.593       1.336

     79.57      94.87

     50.98      42.75

   126.8    109.7

      1.26      45.35

     30.9      29.75

   180.5    187.4

     20    121.9

   500      88.92

   111.5       0.915

      1.732       1.481

     70.35      82.31

     62.36      53.3

   121.9    100.2

     0.0357

     37.53      36.26

   173.1    179.1

      0.964

      0.887

      0.163

      0.222

Approximate Chi Square Value (53.30, α) Adjusted Chi Square Value (53.30, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (45.35, α) Adjusted Chi Square Value (45.35, β)

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

C9-C18 PETROLEUM HYDROCARBONS (rm_12-15)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect
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   121.1       4.477

   111.8       0.83

   166.9    171.3

   181.8    201.1

   201.5

      4.475    205.2

      0.842       2.418

      0.214

   126       4.525

   111.1       0.837

   171.5    213.7

   171.1    179.1

   187.495% Adjusted Gamma KM-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (BCA) UCL 95% GROS Adjusted Gamma UCL

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

C9-C18 PETROLEUM HYDROCARBONS (rm_12-15) (continued)

Lognormal ROS Statistics Using Imputed Non-Detects
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UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   11/20/2015 1:21:42 PM

General Statistics

Total Number of Observations      14 Number of Distinct Observations      13

Number of Bootstrap Operations   2000

ProUCL Version 5.0.00

HH-SE-Metals|Aluminum

From File   15_ProUCL_Input.xls

Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.178 Skewness     -0.19

Maximum   5230 Median   3895

SD    708.5 Std. Error of Mean    189.4

Number of Missing Observations      10

Minimum 2760 Mean   3981

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.147 Lilliefors GOF Test

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.955 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.874 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.734 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.159 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.393 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   4317    95% Adjusted-CLT UCL (Chen-1995)   4283

   95% Modified-t UCL (Johnson-1978)   4315

Theta hat (MLE)    123.5 Theta star (bias corrected MLE)    156.9

nu hat (MLE)    902.6 nu star (bias corrected)    710.5

Gamma Statistics

k hat (MLE)      32.24 k star (bias corrected MLE)      25.38

5% K-S Critical Value       0.228 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   4354    95% Adjusted Gamma UCL (use when n<50)   4407

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value    642

MLE Mean (bias corrected)   3981 MLE Sd (bias corrected)    790.4

Approximate Chi Square Value (0.05)    649.7

Lognormal Statistics

Minimum of Logged Data       7.923 Mean of logged Data       8.274

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.176 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.928 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL   4852  97.5% Chebyshev (MVUE) UCL   5228

   99% Chebyshev (MVUE) UCL   5967

Assuming Lognormal Distribution

   95% H-UCL   4380    90% Chebyshev (MVUE) UCL   4582

Maximum of Logged Data       8.562 SD of logged Data       0.186

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level
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   95% Hall's Bootstrap UCL   4294    95% Percentile Bootstrap UCL   4274

   95% BCA Bootstrap UCL   4266

   95% CLT UCL   4293    95% Jackknife UCL   4317

   95% Standard Bootstrap UCL   4285    95% Bootstrap-t UCL   4311

HH-SE-Metals|Aluminum (continued)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 4317

   90% Chebyshev(Mean, Sd) UCL   4550    95% Chebyshev(Mean, Sd) UCL   4807

 97.5% Chebyshev(Mean, Sd) UCL   5164    99% Chebyshev(Mean, Sd) UCL   5866

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.
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Number of Missing Observations      10

Number of Detects      13 Number of Non-Detects       1

General Statistics

Total Number of Observations      14 Number of Distinct Observations      14

HH-SE-Metals|Antimony

Mean Detects       1.553 SD Detects       2.126

Median Detects       0.7 CV Detects       1.369

Maximum Detect       7.2 Maximum Non-Detect       0.12

Variance Detects       4.521 Percent Non-Detects       7.143%

Number of Distinct Detects      13 Number of Distinct Non-Detects       1

Minimum Detect       0.11 Minimum Non-Detect       0.12

5% Shapiro Wilk Critical Value       0.866 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.309 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.67 Shapiro Wilk GOF Test

Skewness Detects       2.138 Kurtosis Detects       3.986

Mean of Logged Detects     -0.242 SD of Logged Detects       1.195

SD       2.003    95% KM (BCA) UCL       2.538

   95% KM (t) UCL       2.437    95% KM (Percentile Bootstrap) UCL       2.432

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.45 Standard Error of Mean       0.557

5% Lilliefors Critical Value       0.246 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.583 Anderson-Darling GOF Test

5% A-D Critical Value       0.765 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       4.93 99% KM Chebyshev UCL       6.995

   95% KM (z) UCL       2.367    95% KM Bootstrap t UCL       4.646

90% KM Chebyshev UCL       3.122 95% KM Chebyshev UCL       3.879

Theta hat (MLE)       1.803 Theta star (bias corrected MLE)       2.175

nu hat (MLE)      22.4 nu star (bias corrected)      18.56

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.861 k star (bias corrected MLE)       0.714

K-S Test Statistic       0.195 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.245 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (14.67, α)       7.031 Adjusted Chi Square Value (14.67, β)       6.342

95% Gamma Approximate KM-UCL (use when n>=50)       3.025 95% Gamma Adjusted KM-UCL (use when n<50)       3.354

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.524 nu hat (KM)      14.67

MLE Mean (bias corrected)       1.553 MLE Sd (bias corrected)       1.838

Maximum       7.2 Median       0.665

SD       2.084 CV       1.444

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean       1.443

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0312

Approximate Chi Square Value (15.89, α)       7.887 Adjusted Chi Square Value (15.89, β)       7.15

nu hat (MLE)      18.53 nu star (bias corrected)      15.89

MLE Mean (bias corrected)       1.443 MLE Sd (bias corrected)       1.915

k hat (MLE)       0.662 k star (bias corrected MLE)       0.568

Theta hat (MLE)       2.18 Theta star (bias corrected MLE)       2.542

Lilliefors Test Statistic       0.112 Lilliefors GOF Test

5% Lilliefors Critical Value       0.246 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.974 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.866 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)       2.908 95% Gamma Adjusted UCL (use when n<50)       3.207

Detected Data appear Lognormal at 5% Significance Level
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   95% BCA Bootstrap UCL       2.809    95% Bootstrap t UCL       4.757

   95% H-UCL (Log ROS)       5.073

SD in Original Scale       2.08 SD in Log Scale       1.295

   95% t UCL (assumes normality of ROS data)       2.433    95% Percentile Bootstrap UCL       2.417

HH-SE-Metals|Antimony (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.448 Mean in Log Scale     -0.402

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.446 Mean in Log Scale     -0.426

KM SD (logged)       1.217    95% Critical H Value (KM-Log)       3.166

KM Standard Error of Mean (logged)       0.339

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -0.383    95% H-UCL (KM -Log)       4.164

Suggested UCL to Use

95% KM (Chebyshev) UCL 3.879 95% GROS Adjusted Gamma UCL       3.207

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale       2.081 SD in Log Scale       1.338

   95% t UCL (Assumes normality)       2.432    95% H-Stat UCL       5.624

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Adjusted Gamma KM-UCL       3.354

F-267 AECOM

Final

July 2017



ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

HH-SE-Metals|Arsenic

General Statistics

Total Number of Observations      14 Number of Distinct Observations      11

Coefficient of Variation       1.068 Skewness       2.902

Maximum      10.6 Median       1.5

SD       2.553 Std. Error of Mean       0.682

Number of Missing Observations      10

Minimum       0.8 Mean       2.391

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.279 Lilliefors GOF Test

5% Lilliefors Critical Value       0.237 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.614 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

5% A-D Critical Value       0.748 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.269 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.954 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       3.6    95% Adjusted-CLT UCL (Chen-1995)       4.079

   95% Modified-t UCL (Johnson-1978)       3.688

Theta hat (MLE)       1.333 Theta star (bias corrected MLE)       1.641

nu hat (MLE)      50.25 nu star (bias corrected)      40.81

Gamma Statistics

k hat (MLE)       1.794 k star (bias corrected MLE)       1.458

5% K-S Critical Value       0.232 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       3.592    95% Adjusted Gamma UCL (use when n<50)       3.797

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      25.7

MLE Mean (bias corrected)       2.391 MLE Sd (bias corrected)       1.981

Approximate Chi Square Value (0.05)      27.17

Lognormal Statistics

Minimum of Logged Data     -0.223 Mean of logged Data       0.568

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.232 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.887 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 4.23  97.5% Chebyshev (MVUE) UCL       5.09

   99% Chebyshev (MVUE) UCL       6.78

Assuming Lognormal Distribution

   95% H-UCL       3.686    90% Chebyshev (MVUE) UCL       3.61

Maximum of Logged Data       2.361 SD of logged Data       0.723

   95% Hall's Bootstrap UCL       7.498    95% Percentile Bootstrap UCL       3.624

   95% BCA Bootstrap UCL       4.222

   95% CLT UCL       3.514    95% Jackknife UCL       3.6

   95% Standard Bootstrap UCL       3.469    95% Bootstrap-t UCL       5.289

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL       4.438    95% Chebyshev(Mean, Sd) UCL       5.366

 97.5% Chebyshev(Mean, Sd) UCL       6.653    99% Chebyshev(Mean, Sd) UCL       9.181
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

HH-SE-Metals|Arsenic (continued)

Suggested UCL to Use

95% H-UCL       3.686

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.
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Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations      10

HH-SE-Metals|Cadmium

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.873 Shapiro Wilk GOF Test

SD       0.704 Std. Error of Mean       0.188

Coefficient of Variation       0.791 Skewness       0.79

Minimum      0.091 Mean       0.891

Maximum       2.12 Median       0.633

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.224    95% Adjusted-CLT UCL (Chen-1995)       1.243

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.219 Lilliefors GOF Test

K-S Test Statistic       0.116 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.233 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.263 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.231

MLE Mean (bias corrected)       0.891 MLE Sd (bias corrected)       0.784

Approximate Chi Square Value (0.05)      23.38

Theta hat (MLE)       0.563 Theta star (bias corrected MLE)       0.69

nu hat (MLE)      44.3 nu star (bias corrected)      36.14

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.582 k star (bias corrected MLE)       1.291

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.112 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.956 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       1.377    95% Adjusted Gamma UCL (use when n<50)       1.462

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      22.03

Assuming Lognormal Distribution

   95% H-UCL       1.954    90% Chebyshev (MVUE) UCL       1.689

Maximum of Logged Data       0.751 SD of logged Data       0.935

Lognormal Statistics

Minimum of Logged Data     -2.397 Mean of logged Data     -0.464

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       1.201    95% Jackknife UCL       1.224

   95% Standard Bootstrap UCL       1.193    95% Bootstrap-t UCL       1.31

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       2.031  97.5% Chebyshev (MVUE) UCL       2.506

   99% Chebyshev (MVUE) UCL       3.438

Suggested UCL to Use

95% Student's-t UCL 1.224

   90% Chebyshev(Mean, Sd) UCL       1.456    95% Chebyshev(Mean, Sd) UCL       1.712

 97.5% Chebyshev(Mean, Sd) UCL       2.067    99% Chebyshev(Mean, Sd) UCL       2.764

   95% Hall's Bootstrap UCL       1.222    95% Percentile Bootstrap UCL       1.191

   95% BCA Bootstrap UCL       1.238

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Total Number of Observations      14 Number of Distinct Observations      13

Number of Missing Observations      10

HH-SE-Metals|Chromium

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.69 Shapiro Wilk GOF Test

SD      14.57 Std. Error of Mean       3.893

Coefficient of Variation       0.687 Skewness       2.627

Minimum       9.6 Mean      21.21

Maximum      66.7 Median      15.45

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      28.11    95% Adjusted-CLT UCL (Chen-1995)      30.54

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.228 Lilliefors GOF Test

K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.23 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.743 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.741 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      28.56

MLE Mean (bias corrected)      21.21 MLE Sd (bias corrected)      12.39

Approximate Chi Square Value (0.05)      62.16

Theta hat (MLE)       5.784 Theta star (bias corrected MLE)       7.241

nu hat (MLE)    102.7 nu star (bias corrected)      82.03

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.668 k star (bias corrected MLE)       2.93

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.199 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.907 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      28    95% Adjusted Gamma UCL (use when n<50)      29.07

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      59.87

Assuming Lognormal Distribution

   95% H-UCL      27.79    90% Chebyshev (MVUE) UCL      29.38

Maximum of Logged Data       4.2 SD of logged Data       0.507

Lognormal Statistics

Minimum of Logged Data       2.262 Mean of logged Data       2.912

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL      27.62    95% Jackknife UCL      28.11

   95% Standard Bootstrap UCL      27.21    95% Bootstrap-t UCL      36.28

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      33.3  97.5% Chebyshev (MVUE) UCL      38.75

   99% Chebyshev (MVUE) UCL      49.46

Suggested UCL to Use

95% Student's-t UCL 28.11

   90% Chebyshev(Mean, Sd) UCL      32.89    95% Chebyshev(Mean, Sd) UCL      38.18

 97.5% Chebyshev(Mean, Sd) UCL      45.53    99% Chebyshev(Mean, Sd) UCL      59.95

   95% Hall's Bootstrap UCL      52.32    95% Percentile Bootstrap UCL      28.32

   95% BCA Bootstrap UCL      31.49

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Total Number of Observations      14 Number of Distinct Observations      12

Number of Missing Observations      10

HH-SE-Metals|Cobalt

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.969 Shapiro Wilk GOF Test

SD       0.769 Std. Error of Mean       0.206

Coefficient of Variation       0.21 Skewness       0.459

Minimum       2.44 Mean       3.659

Maximum       5.2 Median       3.56

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.023    95% Adjusted-CLT UCL (Chen-1995)       4.024

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.173 Lilliefors GOF Test

K-S Test Statistic       0.148 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.228 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.197 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.734 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.027

MLE Mean (bias corrected)       3.659 MLE Sd (bias corrected)       0.829

Approximate Chi Square Value (0.05)    492.3

Theta hat (MLE)       0.148 Theta star (bias corrected MLE)       0.188

nu hat (MLE)    692.5 nu star (bias corrected)    545.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      24.73 k star (bias corrected MLE)      19.48

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.135 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.982 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.054    95% Adjusted Gamma UCL (use when n<50)       4.11

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value    485.6

Assuming Lognormal Distribution

   95% H-UCL       4.074    90% Chebyshev (MVUE) UCL       4.276

Maximum of Logged Data       1.649 SD of logged Data       0.209

Lognormal Statistics

Minimum of Logged Data       0.892 Mean of logged Data       1.277

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       3.997    95% Jackknife UCL       4.023

   95% Standard Bootstrap UCL       3.98    95% Bootstrap-t UCL       4.074

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.556  97.5% Chebyshev (MVUE) UCL       4.944

   99% Chebyshev (MVUE) UCL       5.707

Suggested UCL to Use

95% Student's-t UCL 4.023

   90% Chebyshev(Mean, Sd) UCL       4.275    95% Chebyshev(Mean, Sd) UCL       4.555

 97.5% Chebyshev(Mean, Sd) UCL       4.943    99% Chebyshev(Mean, Sd) UCL       5.705

   95% Hall's Bootstrap UCL       4.042    95% Percentile Bootstrap UCL       3.978

   95% BCA Bootstrap UCL       3.996

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Total Number of Observations      17 Number of Distinct Observations      17

Number of Missing Observations       7

HH-SE-Metals|Copper

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.764 Shapiro Wilk GOF Test

SD      37.06 Std. Error of Mean       8.988

Coefficient of Variation       0.821 Skewness       2.188

Minimum       7.72 Mean      45.16

Maximum    160 Median      33.4

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      60.85    95% Adjusted-CLT UCL (Chen-1995)      65.04

5% Lilliefors Critical Value       0.215 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.892 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.272 Lilliefors GOF Test

K-S Test Statistic       0.182 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.212 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.464 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.749 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      61.65

MLE Mean (bias corrected)      45.16 MLE Sd (bias corrected)      33.52

Approximate Chi Square Value (0.05)      44.65

Theta hat (MLE)      20.94 Theta star (bias corrected MLE)      24.88

nu hat (MLE)      73.32 nu star (bias corrected)      61.72

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.157 k star (bias corrected MLE)       1.815

5% Shapiro Wilk Critical Value       0.892 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.148 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.974 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      62.42    95% Adjusted Gamma UCL (use when n<50)      64.62

Adjusted Level of Significance      0.0346 Adjusted Chi Square Value      43.13

Assuming Lognormal Distribution

   95% H-UCL      69.17    90% Chebyshev (MVUE) UCL      70.06

Maximum of Logged Data       5.075 SD of logged Data       0.724

Lognormal Statistics

Minimum of Logged Data       2.044 Mean of logged Data       3.561

5% Lilliefors Critical Value       0.215 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL      59.94    95% Jackknife UCL      60.85

   95% Standard Bootstrap UCL      59.76    95% Bootstrap-t UCL      74.38

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      81.46  97.5% Chebyshev (MVUE) UCL      97.27

   99% Chebyshev (MVUE) UCL    128.3

Suggested UCL to Use

95% Adjusted Gamma UCL 64.62

   90% Chebyshev(Mean, Sd) UCL      72.12    95% Chebyshev(Mean, Sd) UCL      84.34

 97.5% Chebyshev(Mean, Sd) UCL    101.3    99% Chebyshev(Mean, Sd) UCL    134.6

   95% Hall's Bootstrap UCL    137.8    95% Percentile Bootstrap UCL      60.8

   95% BCA Bootstrap UCL      65.45

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations      12

HH-SE-Metals|Lead

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.725 Shapiro Wilk GOF Test

SD    189.7 Std. Error of Mean      54.75

Coefficient of Variation       1.097 Skewness       1.719

Minimum      17.7 Mean    172.9

Maximum    589 Median    124

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    271.2    95% Adjusted-CLT UCL (Chen-1995)    291.9

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.304 Lilliefors GOF Test

K-S Test Statistic       0.183 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.252 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.516 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.755 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    275.7

MLE Mean (bias corrected)    172.9 MLE Sd (bias corrected)    185

Approximate Chi Square Value (0.05)      11.55

Theta hat (MLE)    158.6 Theta star (bias corrected MLE)    198

nu hat (MLE)      26.15 nu star (bias corrected)      20.95

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.09 k star (bias corrected MLE)       0.873

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.186 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.931 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    313.4    95% Adjusted Gamma UCL (use when n<50)    344.8

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      10.5

Assuming Lognormal Distribution

   95% H-UCL    546.7    90% Chebyshev (MVUE) UCL    361.5

Maximum of Logged Data       6.378 SD of logged Data       1.116

Lognormal Statistics

Minimum of Logged Data       2.874 Mean of logged Data       4.628

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL    262.9    95% Jackknife UCL    271.2

   95% Standard Bootstrap UCL    259.4    95% Bootstrap-t UCL    453.6

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    445  97.5% Chebyshev (MVUE) UCL    561

   99% Chebyshev (MVUE) UCL    788.8

Suggested UCL to Use

95% Adjusted Gamma UCL 344.8

   90% Chebyshev(Mean, Sd) UCL    337.1    95% Chebyshev(Mean, Sd) UCL    411.5

 97.5% Chebyshev(Mean, Sd) UCL    514.8    99% Chebyshev(Mean, Sd) UCL    717.6

   95% Hall's Bootstrap UCL    878.3    95% Percentile Bootstrap UCL    263.5

   95% BCA Bootstrap UCL    287.9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations      10

HH-SE-Metals|Manganese

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.707 Shapiro Wilk GOF Test

SD    209.1 Std. Error of Mean      55.9

Coefficient of Variation       0.811 Skewness       2.277

Minimum    101 Mean    257.9

Maximum    864 Median    199

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    356.8    95% Adjusted-CLT UCL (Chen-1995)    386.2

5% Lilliefors Critical Value       0.237 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.306 Lilliefors GOF Test

K-S Test Statistic       0.212 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.231 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.762 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.744 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    362.5

MLE Mean (bias corrected)    257.9 MLE Sd (bias corrected)    180.5

Approximate Chi Square Value (0.05)      40.77

Theta hat (MLE)    101.6 Theta star (bias corrected MLE)    126.3

nu hat (MLE)      71.04 nu star (bias corrected)      57.15

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.537 k star (bias corrected MLE)       2.041

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.167 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.906 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    361.4    95% Adjusted Gamma UCL (use when n<50)    378.4

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      38.94

Assuming Lognormal Distribution

   95% H-UCL    374.9    90% Chebyshev (MVUE) UCL    380.6

Maximum of Logged Data       6.762 SD of logged Data       0.625

Lognormal Statistics

Minimum of Logged Data       4.615 Mean of logged Data       5.343

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL    349.8    95% Jackknife UCL    356.8

   95% Standard Bootstrap UCL    342    95% Bootstrap-t UCL    503.2

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    439.7  97.5% Chebyshev (MVUE) UCL    521.7

   99% Chebyshev (MVUE) UCL    682.8

Suggested UCL to Use

95% Adjusted Gamma UCL 378.4

   90% Chebyshev(Mean, Sd) UCL    425.5    95% Chebyshev(Mean, Sd) UCL    501.5

 97.5% Chebyshev(Mean, Sd) UCL    606.9    99% Chebyshev(Mean, Sd) UCL    814

   95% Hall's Bootstrap UCL    860.6    95% Percentile Bootstrap UCL    351.9

   95% BCA Bootstrap UCL    379.9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Total Number of Observations      14 Number of Distinct Observations      13

Number of Missing Observations      10

HH-SE-Metals|Mercury-E1631E (total)

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.736 Shapiro Wilk GOF Test

SD       0.314 Std. Error of Mean      0.084

Coefficient of Variation       0.927 Skewness       2.363

Minimum      0.068 Mean       0.339

Maximum       1.3 Median       0.304

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.488    95% Adjusted-CLT UCL (Chen-1995)       0.534

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.233 Lilliefors GOF Test

K-S Test Statistic       0.144 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.232 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.466 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.749 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.496

MLE Mean (bias corrected)       0.339 MLE Sd (bias corrected)       0.293

Approximate Chi Square Value (0.05)      24.35

Theta hat (MLE)       0.207 Theta star (bias corrected MLE)       0.254

nu hat (MLE)      45.83 nu star (bias corrected)      37.34

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.637 k star (bias corrected MLE)       1.334

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.149 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.927 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.52    95% Adjusted Gamma UCL (use when n<50)       0.551

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      22.97

Assuming Lognormal Distribution

   95% H-UCL       0.655    90% Chebyshev (MVUE) UCL       0.594

Maximum of Logged Data       0.262 SD of logged Data       0.866

Lognormal Statistics

Minimum of Logged Data     -2.688 Mean of logged Data     -1.418

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       0.477    95% Jackknife UCL       0.488

   95% Standard Bootstrap UCL       0.469    95% Bootstrap-t UCL       0.59

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       0.708  97.5% Chebyshev (MVUE) UCL       0.867

   99% Chebyshev (MVUE) UCL       1.18

Suggested UCL to Use

95% Student's-t UCL 0.488

   90% Chebyshev(Mean, Sd) UCL       0.591    95% Chebyshev(Mean, Sd) UCL       0.705

 97.5% Chebyshev(Mean, Sd) UCL       0.863    99% Chebyshev(Mean, Sd) UCL       1.174

   95% Hall's Bootstrap UCL       1.098    95% Percentile Bootstrap UCL       0.498

   95% BCA Bootstrap UCL       0.524

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Number of Missing Observations      10

Number of Detects      13 Number of Non-Detects       1

HH-SE-Metals|Thallium

General Statistics

Total Number of Observations      14 Number of Distinct Observations      13

Mean Detects      0.0478 SD Detects      0.026

Median Detects      0.044 CV Detects       0.543

Maximum Detect       0.13 Maximum Non-Detect      0.023

Variance Detects 6.7514E-4 Percent Non-Detects       7.143%

Number of Distinct Detects      12 Number of Distinct Non-Detects       1

Minimum Detect      0.029 Minimum Non-Detect      0.023

5% Shapiro Wilk Critical Value       0.866 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.344 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.606 Shapiro Wilk GOF Test

Skewness Detects       3.002 Kurtosis Detects       9.948

Mean of Logged Detects     -3.124 SD of Logged Detects       0.383

SD      0.0249    95% KM (BCA) UCL      0.0579

   95% KM (t) UCL      0.0583    95% KM (Percentile Bootstrap) UCL      0.0594

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0461 Standard Error of Mean     0.00692

5% Lilliefors Critical Value       0.246 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.154 Anderson-Darling GOF Test

5% A-D Critical Value       0.735 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.0893 99% KM Chebyshev UCL       0.115

   95% KM (z) UCL      0.0575    95% KM Bootstrap t UCL      0.0724

90% KM Chebyshev UCL      0.0668 95% KM Chebyshev UCL      0.0763

Theta hat (MLE)     0.00784 Theta star (bias corrected MLE)      0.0101

nu hat (MLE)    158.7 nu star (bias corrected)    123.4

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       6.102 k star (bias corrected MLE)       4.745

K-S Test Statistic       0.271 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.237 Detected Data Not Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (95.91, α)      74.33 Adjusted Chi Square Value (95.91, β)      71.81

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0595    95% Gamma Adjusted KM-UCL (use when n<50)      0.0615

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       3.426 nu hat (KM)      95.91

MLE Mean (bias corrected)      0.0478 MLE Sd (bias corrected)      0.022

Maximum       0.13 Median      0.0415

SD      0.0269 CV       0.597

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0451

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0312

Approximate Chi Square Value (88.28, α)      67.62 Adjusted Chi Square Value (88.28, β)      65.23

nu hat (MLE)    110.7 nu star (bias corrected)      88.28

MLE Mean (bias corrected)      0.0451 MLE Sd (bias corrected)      0.0254

k hat (MLE)       3.952 k star (bias corrected MLE)       3.153

Theta hat (MLE)      0.0114 Theta star (bias corrected MLE)      0.0143

Lilliefors Test Statistic       0.236 Lilliefors GOF Test

5% Lilliefors Critical Value       0.246 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.802 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.866 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.0589    95% Gamma Adjusted UCL (use when n<50)      0.0611

Detected Data appear Approximate Lognormal at 5% Significance Level
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   95% BCA Bootstrap UCL      0.0636    95% Bootstrap t UCL      0.0703

   95% H-UCL (Log ROS)      0.0578

SD in Original Scale      0.0261 SD in Log Scale       0.432

   95% t UCL (assumes normality of ROS data)      0.0581    95% Percentile Bootstrap UCL      0.0589

HH-SE-Metals|Thallium (contined)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0458 Mean in Log Scale     -3.185

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0453 Mean in Log Scale     -3.22

KM SD (logged)       0.392    95% Critical H Value (KM-Log)       1.976

KM Standard Error of Mean (logged)       0.109

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -3.17    95% H-UCL (KM -Log)      0.0562

Suggested UCL to Use

95% KM (Chebyshev) UCL 0.0763

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.0268 SD in Log Scale       0.514

   95% t UCL (Assumes normality)      0.0579    95% H-Stat UCL      0.0609

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations      10

HH-SE-Metals|Vanadium

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.96 Shapiro Wilk GOF Test

SD       3.187 Std. Error of Mean       0.852

Coefficient of Variation       0.283 Skewness       0.729

Minimum       6.25 Mean      11.25

Maximum      18.2 Median      10.65

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      12.76    95% Adjusted-CLT UCL (Chen-1995)      12.83

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.15 Lilliefors GOF Test

K-S Test Statistic       0.114 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.229 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.172 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.734 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      12.79

MLE Mean (bias corrected)      11.25 MLE Sd (bias corrected)       3.395

Approximate Chi Square Value (0.05)    268

Theta hat (MLE)       0.808 Theta star (bias corrected MLE)       1.024

nu hat (MLE)    389.9 nu star (bias corrected)    307.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      13.92 k star (bias corrected MLE)      10.99

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.098 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.989 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      12.92    95% Adjusted Gamma UCL (use when n<50)      13.16

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value    263.1

Assuming Lognormal Distribution

   95% H-UCL      13.06    90% Chebyshev (MVUE) UCL      13.8

Maximum of Logged Data       2.901 SD of logged Data       0.28

Lognormal Statistics

Minimum of Logged Data       1.833 Mean of logged Data       2.384

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL      12.65    95% Jackknife UCL      12.76

   95% Standard Bootstrap UCL      12.58    95% Bootstrap-t UCL      13.08

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      14.96  97.5% Chebyshev (MVUE) UCL      16.56

   99% Chebyshev (MVUE) UCL      19.71

Suggested UCL to Use

95% Student's-t UCL 12.76

   90% Chebyshev(Mean, Sd) UCL      13.81    95% Chebyshev(Mean, Sd) UCL      14.97

 97.5% Chebyshev(Mean, Sd) UCL      16.57    99% Chebyshev(Mean, Sd) UCL      19.73

   95% Hall's Bootstrap UCL      13.05    95% Percentile Bootstrap UCL      12.65

   95% BCA Bootstrap UCL      12.72

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      14 Number of Distinct Observations      13

Number of Missing Observations      10

HH-SE-PAHs|Benzo(a)anthracene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.92 Shapiro Wilk GOF Test

SD       2.435 Std. Error of Mean       0.651

Coefficient of Variation       0.809 Skewness       0.544

Minimum      0.083 Mean       3.011

Maximum       7.6 Median       2.6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.163    95% Adjusted-CLT UCL (Chen-1995)       4.182

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.2 Lilliefors GOF Test

K-S Test Statistic       0.154 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.235 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.307 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.758 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.179

MLE Mean (bias corrected)       3.011 MLE Sd (bias corrected)       3.123

Approximate Chi Square Value (0.05)      15.4

Theta hat (MLE)       2.682 Theta star (bias corrected MLE)       3.239

nu hat (MLE)      31.43 nu star (bias corrected)      26.03

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.123 k star (bias corrected MLE)       0.93

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.163 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.901 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       5.088    95% Adjusted Gamma UCL (use when n<50)       5.471

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      14.33

Assuming Lognormal Distribution

   95% H-UCL      12.94    90% Chebyshev (MVUE) UCL       7.947

Maximum of Logged Data       2.028 SD of logged Data       1.274

Lognormal Statistics

Minimum of Logged Data     -2.489 Mean of logged Data       0.595

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       4.081    95% Jackknife UCL       4.163

   95% Standard Bootstrap UCL       4.023    95% Bootstrap-t UCL       4.3

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.862  97.5% Chebyshev (MVUE) UCL      12.52

   99% Chebyshev (MVUE) UCL      17.74

Suggested UCL to Use

95% Student's-t UCL 4.163

   90% Chebyshev(Mean, Sd) UCL       4.963    95% Chebyshev(Mean, Sd) UCL       5.848

 97.5% Chebyshev(Mean, Sd) UCL       7.075    99% Chebyshev(Mean, Sd) UCL       9.486

   95% Hall's Bootstrap UCL       4.169    95% Percentile Bootstrap UCL       3.955

   95% BCA Bootstrap UCL       4.149

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

F-280 AECOM

Final

July 2017



ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations      10

HH-SE-PAHs|Benzo(a)pyrene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.832 Shapiro Wilk GOF Test

SD       3.236 Std. Error of Mean       0.865

Coefficient of Variation       0.985 Skewness       1.689

Minimum       0.12 Mean       3.284

Maximum      12 Median       2.65

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.815    95% Adjusted-CLT UCL (Chen-1995)       5.123

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.235 Lilliefors GOF Test

K-S Test Statistic       0.113 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.235 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.159 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.758 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.88

MLE Mean (bias corrected)       3.284 MLE Sd (bias corrected)       3.448

Approximate Chi Square Value (0.05)      14.92

Theta hat (MLE)       3.002 Theta star (bias corrected MLE)       3.62

nu hat (MLE)      30.63 nu star (bias corrected)      25.4

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.094 k star (bias corrected MLE)       0.907

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.166 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.957 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       5.591    95% Adjusted Gamma UCL (use when n<50)       6.018

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      13.86

Assuming Lognormal Distribution

   95% H-UCL      11.67    90% Chebyshev (MVUE) UCL       7.754

Maximum of Logged Data       2.485 SD of logged Data       1.21

Lognormal Statistics

Minimum of Logged Data     -2.12 Mean of logged Data       0.667

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       4.706    95% Jackknife UCL       4.815

   95% Standard Bootstrap UCL       4.669    95% Bootstrap-t UCL       5.748

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.573  97.5% Chebyshev (MVUE) UCL      12.1

   99% Chebyshev (MVUE) UCL      17.06

Suggested UCL to Use

95% Student's-t UCL 4.815

   90% Chebyshev(Mean, Sd) UCL       5.878    95% Chebyshev(Mean, Sd) UCL       7.053

 97.5% Chebyshev(Mean, Sd) UCL       8.684    99% Chebyshev(Mean, Sd) UCL      11.89

   95% Hall's Bootstrap UCL       6.939    95% Percentile Bootstrap UCL       4.714

   95% BCA Bootstrap UCL       5.014

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations      10

HH-SE-PAHs|Benzo(b)fluoranthene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.857 Shapiro Wilk GOF Test

SD       3.217 Std. Error of Mean       0.86

Coefficient of Variation       0.977 Skewness       1.298

Minimum 0.073 Mean 3.292

Maximum      11 Median       2.45

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       4.815    95% Adjusted-CLT UCL (Chen-1995)       5.025

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.191 Lilliefors GOF Test

K-S Test Statistic       0.161 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.235 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.244 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.761 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.865

MLE Mean (bias corrected)       3.292 MLE Sd (bias corrected)       3.648

Approximate Chi Square Value (0.05)      12.95

Theta hat (MLE)       3.372 Theta star (bias corrected MLE)       4.041

nu hat (MLE)      27.34 nu star (bias corrected)      22.81

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.976 k star (bias corrected MLE)       0.815

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.138 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.929 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       5.8    95% Adjusted Gamma UCL (use when n<50)       6.273

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      11.97

Assuming Lognormal Distribution

   95% H-UCL      15.42    90% Chebyshev (MVUE) UCL       8.751

Maximum of Logged Data       2.398 SD of logged Data       1.333

Lognormal Statistics

Minimum of Logged Data     -2.617 Mean of logged Data       0.599

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       4.706    95% Jackknife UCL       4.815

   95% Standard Bootstrap UCL       4.641    95% Bootstrap-t UCL       5.367

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.91  97.5% Chebyshev (MVUE) UCL      13.9

   99% Chebyshev (MVUE) UCL      19.78

Suggested UCL to Use

95% Student's-t UCL 4.815

   90% Chebyshev(Mean, Sd) UCL       5.872    95% Chebyshev(Mean, Sd) UCL       7.04

 97.5% Chebyshev(Mean, Sd) UCL       8.661    99% Chebyshev(Mean, Sd) UCL      11.85

   95% Hall's Bootstrap UCL       5.983    95% Percentile Bootstrap UCL       4.748

   95% BCA Bootstrap UCL       4.892

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      14 Number of Distinct Observations      12

Number of Missing Observations      10

HH-SE-PAHs|Benzo(k)fluoranthene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.914 Shapiro Wilk GOF Test

SD       1.166 Std. Error of Mean       0.312

Coefficient of Variation       0.717 Skewness       0.826

Minimum       0.11 Mean       1.626

Maximum       3.9 Median       1.4

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.179    95% Adjusted-CLT UCL (Chen-1995)       2.213

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.189 Lilliefors GOF Test

K-S Test Statistic       0.179 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.233 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.351 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.75 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.19

MLE Mean (bias corrected)       1.626 MLE Sd (bias corrected)       1.434

Approximate Chi Square Value (0.05)      23.28

Theta hat (MLE)       1.032 Theta star (bias corrected MLE)       1.264

nu hat (MLE)      44.15 nu star (bias corrected)      36.02

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.577 k star (bias corrected MLE)       1.286

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.232 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.888 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.516    95% Adjusted Gamma UCL (use when n<50)       2.671

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      21.93

Assuming Lognormal Distribution

   95% H-UCL       4.328    90% Chebyshev (MVUE) UCL       3.481

Maximum of Logged Data       1.361 SD of logged Data       1.024

Lognormal Statistics

Minimum of Logged Data     -2.207 Mean of logged Data       0.137

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       2.139    95% Jackknife UCL       2.179

   95% Standard Bootstrap UCL       2.128    95% Bootstrap-t UCL       2.322

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.225  97.5% Chebyshev (MVUE) UCL       5.258

   99% Chebyshev (MVUE) UCL       7.286

Suggested UCL to Use

95% Student's-t UCL 2.179

   90% Chebyshev(Mean, Sd) UCL       2.562    95% Chebyshev(Mean, Sd) UCL       2.985

 97.5% Chebyshev(Mean, Sd) UCL       3.573    99% Chebyshev(Mean, Sd) UCL       4.728

   95% Hall's Bootstrap UCL       2.533    95% Percentile Bootstrap UCL       2.134

   95% BCA Bootstrap UCL       2.213

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      14 Number of Distinct Observations      13

Number of Missing Observations      10

HH-SE-PAHs|C2-Benzanthracene/chrysenes

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.556 Shapiro Wilk GOF Test

SD       2.132 Std. Error of Mean       0.57

Coefficient of Variation       1.57 Skewness       3.174

Minimum      0.097 Mean       1.358

Maximum       8.4 Median       0.645

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.368    95% Adjusted-CLT UCL (Chen-1995)       2.812

5% Lilliefors Critical Value       0.237 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.331 Lilliefors GOF Test

K-S Test Statistic       0.189 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.236 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.704 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.764 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.448

MLE Mean (bias corrected)       1.358 MLE Sd (bias corrected)       1.568

Approximate Chi Square Value (0.05)      11.61

Theta hat (MLE)       1.518 Theta star (bias corrected MLE)       1.809

nu hat (MLE)      25.06 nu star (bias corrected)      21.02

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.895 k star (bias corrected MLE)       0.751

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.122 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.972 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       2.46    95% Adjusted Gamma UCL (use when n<50)       2.671

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      10.69

Assuming Lognormal Distribution

   95% H-UCL       3.352    90% Chebyshev (MVUE) UCL       2.46

Maximum of Logged Data       2.128 SD of logged Data       1.12

Lognormal Statistics

Minimum of Logged Data     -2.333 Mean of logged Data     -0.347

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       2.296    95% Jackknife UCL       2.368

   95% Standard Bootstrap UCL       2.272    95% Bootstrap-t UCL       4.814

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.014  97.5% Chebyshev (MVUE) UCL       3.782

   99% Chebyshev (MVUE) UCL       5.29

Suggested UCL to Use

95% Adjusted Gamma UCL 2.671

   90% Chebyshev(Mean, Sd) UCL       3.068    95% Chebyshev(Mean, Sd) UCL       3.842

 97.5% Chebyshev(Mean, Sd) UCL       4.917    99% Chebyshev(Mean, Sd) UCL       7.029

   95% Hall's Bootstrap UCL       6.166    95% Percentile Bootstrap UCL       2.347

   95% BCA Bootstrap UCL       3.003

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Total Number of Observations      14 Number of Distinct Observations      13

Number of Missing Observations      10

HH-SE-PAHs|Chrysene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.85 Shapiro Wilk GOF Test

SD       3.208 Std. Error of Mean       0.857

Coefficient of Variation       0.911 Skewness       1.523

Minimum       0.11 Mean       3.521

Maximum      12 Median       3.65

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.039    95% Adjusted-CLT UCL (Chen-1995)       5.304

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.226 Lilliefors GOF Test

K-S Test Statistic       0.204 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.234 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.313 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.757 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       5.097

MLE Mean (bias corrected)       3.521 MLE Sd (bias corrected)       3.613

Approximate Chi Square Value (0.05)      15.84

Theta hat (MLE)       3.066 Theta star (bias corrected MLE)       3.707

nu hat (MLE)      32.15 nu star (bias corrected)      26.59

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.148 k star (bias corrected MLE)       0.95

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.236 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.919 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       5.912    95% Adjusted Gamma UCL (use when n<50)       6.35

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      14.74

Assuming Lognormal Distribution

   95% H-UCL      13.11    90% Chebyshev (MVUE) UCL       8.637

Maximum of Logged Data       2.485 SD of logged Data       1.217

Lognormal Statistics

Minimum of Logged Data     -2.207 Mean of logged Data       0.764

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       4.931    95% Jackknife UCL       5.039

   95% Standard Bootstrap UCL       4.851    95% Bootstrap-t UCL       5.77

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      10.67  97.5% Chebyshev (MVUE) UCL      13.49

   99% Chebyshev (MVUE) UCL      19.03

Suggested UCL to Use

95% Student's-t UCL 5.039

   90% Chebyshev(Mean, Sd) UCL       6.093    95% Chebyshev(Mean, Sd) UCL       7.257

 97.5% Chebyshev(Mean, Sd) UCL       8.874    99% Chebyshev(Mean, Sd) UCL      12.05

   95% Hall's Bootstrap UCL       7.207    95% Percentile Bootstrap UCL       4.997

   95% BCA Bootstrap UCL       5.279

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations      10

HH-SE-PAHs|Dibenzo(a,h)anthracene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.702 Shapiro Wilk GOF Test

SD       0.546 Std. Error of Mean       0.146

Coefficient of Variation       1.111 Skewness       2.597

Minimum      0.025 Mean       0.491

Maximum       2.2 Median       0.345

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.75    95% Adjusted-CLT UCL (Chen-1995)       0.84

5% Lilliefors Critical Value       0.237 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.25 Lilliefors GOF Test

K-S Test Statistic       0.14 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.234 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.33 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.757 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.767

MLE Mean (bias corrected)       0.491 MLE Sd (bias corrected)       0.504

Approximate Chi Square Value (0.05)      15.87

Theta hat (MLE)       0.427 Theta star (bias corrected MLE)       0.516

nu hat (MLE)      32.2 nu star (bias corrected)      26.63

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.15 k star (bias corrected MLE)       0.951

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.142 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.957 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       0.825    95% Adjusted Gamma UCL (use when n<50)       0.886

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      14.77

Assuming Lognormal Distribution

   95% H-UCL       1.407    90% Chebyshev (MVUE) UCL       1.037

Maximum of Logged Data       0.788 SD of logged Data       1.116

Lognormal Statistics

Minimum of Logged Data     -3.689 Mean of logged Data     -1.205

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       0.731    95% Jackknife UCL       0.75

   95% Standard Bootstrap UCL       0.72    95% Bootstrap-t UCL       1.004

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.27  97.5% Chebyshev (MVUE) UCL       1.593

   99% Chebyshev (MVUE) UCL       2.228

Suggested UCL to Use

95% Adjusted Gamma UCL 0.886

   90% Chebyshev(Mean, Sd) UCL       0.929    95% Chebyshev(Mean, Sd) UCL       1.127

 97.5% Chebyshev(Mean, Sd) UCL       1.403    99% Chebyshev(Mean, Sd) UCL       1.943

   95% Hall's Bootstrap UCL       1.72    95% Percentile Bootstrap UCL       0.735

   95% BCA Bootstrap UCL       0.872

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Total Number of Observations      14 Number of Distinct Observations      13

Number of Missing Observations      10

HH-SE-PAHs|Indeno(1,2,3-cd)pyrene

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.934 Shapiro Wilk GOF Test

SD       1.25 Std. Error of Mean       0.334

Coefficient of Variation       0.757 Skewness       0.518

Minimum      0.063 Mean       1.651

Maximum       4.1 Median       1.6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.243    95% Adjusted-CLT UCL (Chen-1995)       2.25

5% Lilliefors Critical Value       0.237 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.196 Lilliefors GOF Test

K-S Test Statistic       0.174 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.234 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.334 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.754 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.25

MLE Mean (bias corrected)       1.651 MLE Sd (bias corrected)       1.59

Approximate Chi Square Value (0.05)      18.63

Theta hat (MLE)       1.259 Theta star (bias corrected MLE)       1.532

nu hat (MLE)      36.71 nu star (bias corrected)      30.18

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.311 k star (bias corrected MLE)       1.078

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.206 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.896 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.674    95% Adjusted Gamma UCL (use when n<50)       2.857

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value      17.44

Assuming Lognormal Distribution

   95% H-UCL       5.557    90% Chebyshev (MVUE) UCL       3.937

Maximum of Logged Data       1.411 SD of logged Data       1.153

Lognormal Statistics

Minimum of Logged Data     -2.765 Mean of logged Data      0.0738

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       2.2    95% Jackknife UCL       2.243

   95% Standard Bootstrap UCL       2.197    95% Bootstrap-t UCL       2.281

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.837  97.5% Chebyshev (MVUE) UCL       6.087

   99% Chebyshev (MVUE) UCL       8.541

Suggested UCL to Use

95% Student's-t UCL 2.243

   90% Chebyshev(Mean, Sd) UCL       2.653    95% Chebyshev(Mean, Sd) UCL       3.107

 97.5% Chebyshev(Mean, Sd) UCL       3.737    99% Chebyshev(Mean, Sd) UCL       4.975

   95% Hall's Bootstrap UCL       2.244    95% Percentile Bootstrap UCL       2.198

   95% BCA Bootstrap UCL       2.254

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Number of Missing Observations      10

Number of Detects      11 Number of Non-Detects       3

HH-SE-PAHs|Naphthalene

General Statistics

Total Number of Observations      14 Number of Distinct Observations      13

Mean Detects       0.374 SD Detects       0.358

Median Detects       0.32 CV Detects       0.956

Maximum Detect       1.2 Maximum Non-Detect      0.031

Variance Detects       0.128 Percent Non-Detects      21.43%

Number of Distinct Detects      11 Number of Distinct Non-Detects       2

Minimum Detect     0.0098 Minimum Non-Detect      0.013

5% Shapiro Wilk Critical Value       0.85 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.181 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.878 Shapiro Wilk GOF Test

Skewness Detects       1.34 Kurtosis Detects       1.78

Mean of Logged Detects     -1.578 SD of Logged Detects       1.382

SD       0.337    95% KM (BCA) UCL       0.436

95% KM (t) UCL       0.463 95% KM (Percentile Bootstrap) UCL       0.45

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.296 Standard Error of Mean      0.0945

5% Lilliefors Critical Value       0.267 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.147 Anderson-Darling GOF Test

5% A-D Critical Value       0.753 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.886 99% KM Chebyshev UCL       1.236

   95% KM (z) UCL       0.452    95% KM Bootstrap t UCL       0.563

90% KM Chebyshev UCL       0.58 95% KM Chebyshev UCL       0.708

Theta hat (MLE)       0.384 Theta star (bias corrected MLE)       0.487

nu hat (MLE)      21.41 nu star (bias corrected)      16.91

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       0.973 k star (bias corrected MLE)       0.769

K-S Test Statistic       0.123 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.263 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (21.59, α)      12.03 Adjusted Chi Square Value (21.59, β)      11.1

   95% Gamma Approximate KM-UCL (use when n>=50)       0.531    95% Gamma Adjusted KM-UCL (use when n<50)       0.576

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.771 nu hat (KM)      21.59

MLE Mean (bias corrected)       0.374 MLE Sd (bias corrected)       0.427

Maximum       1.2 Median       0.16

SD       0.35 CV       1.181

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0098 Mean       0.296

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0312

Approximate Chi Square Value (14.76, α)       7.097 Adjusted Chi Square Value (14.76, β)       6.403

nu hat (MLE)      17.09 nu star (bias corrected)      14.76

MLE Mean (bias corrected)       0.296 MLE Sd (bias corrected)       0.408

k hat (MLE)       0.61 k star (bias corrected MLE)       0.527

Theta hat (MLE)       0.485 Theta star (bias corrected MLE)       0.562

Lilliefors Test Statistic       0.17 Lilliefors GOF Test

5% Lilliefors Critical Value       0.267 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.931 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.616    95% Gamma Adjusted UCL (use when n<50)       0.683

   95% BCA Bootstrap UCL       0.494    95% Bootstrap t UCL       0.554

   95% H-UCL (Log ROS)       2.681

SD in Original Scale       0.348 SD in Log Scale       1.629

   95% t UCL (assumes normality of ROS data)       0.463    95% Percentile Bootstrap UCL       0.448

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.298 Mean in Log Scale     -2.12
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.296 Mean in Log Scale     -2.257

KM SD (logged)       1.711    95% Critical H Value (KM-Log)       4.099

KM Standard Error of Mean (logged)       0.48

HH-SE-PAHs|Naphthalene (continued)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.231    95% H-UCL (KM -Log)       3.248

Suggested UCL to Use

95% KM (t) UCL 0.463 95% KM (Percentile Bootstrap) UCL       0.45

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.35 SD in Log Scale       1.824

   95% t UCL (Assumes normality)       0.462    95% H-Stat UCL       4.924

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations      10

HH-SE-PCBs|PCB, TOTAL

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.372 Shapiro Wilk GOF Test

SD       0.759 Std. Error of Mean       0.203

Coefficient of Variation       2.595 Skewness       3.694

Minimum      0.0104 Mean       0.293

Maximum       2.92 Median      0.0813

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.652    95% Adjusted-CLT UCL (Chen-1995)       0.84

5% Lilliefors Critical Value       0.237 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.462 Lilliefors GOF Test

K-S Test Statistic       0.311 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.241 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.763 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.791 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.685

MLE Mean (bias corrected)       0.293 MLE Sd (bias corrected)       0.433

Approximate Chi Square Value (0.05)       5.759

Theta hat (MLE)       0.561 Theta star (bias corrected MLE)       0.64

nu hat (MLE)      14.59 nu star (bias corrected)      12.8

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.521 k star (bias corrected MLE)       0.457

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.162 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.907 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.65    95% Adjusted Gamma UCL (use when n<50)       0.728

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value       5.145

Assuming Lognormal Distribution

   95% H-UCL       0.708    90% Chebyshev (MVUE) UCL       0.41

Maximum of Logged Data       1.072 SD of logged Data       1.319

Lognormal Statistics

Minimum of Logged Data     -4.566 Mean of logged Data     -2.44

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       0.626    95% Jackknife UCL       0.652

   95% Standard Bootstrap UCL       0.619    95% Bootstrap-t UCL       3.489

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       0.51  97.5% Chebyshev (MVUE) UCL       0.65

   99% Chebyshev (MVUE) UCL       0.924

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 1.177

   90% Chebyshev(Mean, Sd) UCL       0.901    95% Chebyshev(Mean, Sd) UCL       1.177

 97.5% Chebyshev(Mean, Sd) UCL       1.559    99% Chebyshev(Mean, Sd) UCL       2.311

   95% Hall's Bootstrap UCL       2.118    95% Percentile Bootstrap UCL       0.694

   95% BCA Bootstrap UCL       0.907

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Total Number of Observations      14 Number of Distinct Observations      14

Number of Missing Observations      10

HH-SE-PCBs|Total PCB (Non DLC)

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.376 Shapiro Wilk GOF Test

SD       0.677 Std. Error of Mean       0.181

Coefficient of Variation       2.547 Skewness       3.688

Minimum     0.0099 Mean       0.266

Maximum       2.61 Median      0.0771

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.587    95% Adjusted-CLT UCL (Chen-1995)       0.755

5% Lilliefors Critical Value       0.237 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.874 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.457 Lilliefors GOF Test

K-S Test Statistic       0.303 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.241 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.702 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.79 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.616

MLE Mean (bias corrected)       0.266 MLE Sd (bias corrected)       0.389

Approximate Chi Square Value (0.05)       5.966

Theta hat (MLE)       0.497 Theta star (bias corrected MLE)       0.568

nu hat (MLE)      14.99 nu star (bias corrected)      13.11

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.535 k star (bias corrected MLE)       0.468

5% Shapiro Wilk Critical Value       0.874 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.157 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.911 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.585    95% Adjusted Gamma UCL (use when n<50)       0.653

Adjusted Level of Significance      0.0312 Adjusted Chi Square Value       5.339

Assuming Lognormal Distribution

   95% H-UCL       0.646    90% Chebyshev (MVUE) UCL       0.38

Maximum of Logged Data       0.959 SD of logged Data       1.307

Lognormal Statistics

Minimum of Logged Data     -4.615 Mean of logged Data     -2.498

5% Lilliefors Critical Value       0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       0.564    95% Jackknife UCL       0.587

   95% Standard Bootstrap UCL       0.547    95% Bootstrap-t UCL       2.943

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       0.472  97.5% Chebyshev (MVUE) UCL       0.601

   99% Chebyshev (MVUE) UCL       0.854

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 1.055

   90% Chebyshev(Mean, Sd) UCL       0.809    95% Chebyshev(Mean, Sd) UCL       1.055

 97.5% Chebyshev(Mean, Sd) UCL       1.397    99% Chebyshev(Mean, Sd) UCL       2.068

   95% Hall's Bootstrap UCL       1.865    95% Percentile Bootstrap UCL       0.618

   95% BCA Bootstrap UCL       0.809

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Number of Missing Observations      10

Number of Detects      13 Number of Non-Detects       1

HH-SE-Pesticides|Dieldrin

General Statistics

Total Number of Observations      14 Number of Distinct Observations      13

Mean Detects     0.0035 SD Detects     0.00348

Median Detects     0.0028 CV Detects       0.994

Maximum Detect      0.014 Maximum Non-Detect     0.0014

Variance Detects 1.2100E-5 Percent Non-Detects       7.143%

Number of Distinct Detects      12 Number of Distinct Non-Detects       1

Minimum Detect 4.2000E-4 Minimum Non-Detect     0.0014

5% Shapiro Wilk Critical Value       0.866 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.289 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.703 Shapiro Wilk GOF Test

Skewness Detects       2.591 Kurtosis Detects       7.714

Mean of Logged Detects     -5.992 SD of Logged Detects       0.857

SD     0.0033    95% KM (BCA) UCL     0.005

   95% KM (t) UCL     0.00493    95% KM (Percentile Bootstrap) UCL     0.00485

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0033 Standard Error of Mean 9.1862E-4

5% Lilliefors Critical Value       0.246 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.375 Anderson-Darling GOF Test

5% A-D Critical Value       0.748 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     0.00904 99% KM Chebyshev UCL      0.0124

   95% KM (z) UCL     0.00481    95% KM Bootstrap t UCL     0.00691

90% KM Chebyshev UCL     0.00606 95% KM Chebyshev UCL     0.0073

Theta hat (MLE)     0.00214 Theta star (bias corrected MLE)     0.00268

nu hat (MLE)      42.43 nu star (bias corrected)      33.97

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.632 k star (bias corrected MLE)       1.307

K-S Test Statistic       0.178 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.241 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (27.98, α)      16.91 Adjusted Chi Square Value (27.98, β)      15.78

95% Gamma Approximate KM-UCL (use when n>=50)     0.00546 95% Gamma Adjusted KM-UCL (use when n<50)     0.00585

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.999 nu hat (KM)      27.98

MLE Mean (bias corrected)     0.0035 MLE Sd (bias corrected)     0.00306

Maximum      0.014 Median     0.0029

SD     0.00377 CV       0.95

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 4.2000E-4 Mean     0.00396

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0312

Approximate Chi Square Value (34.90, α)      22.39 Adjusted Chi Square Value (34.90, β)      21.06

nu hat (MLE)      42.72 nu star (bias corrected)      34.9

MLE Mean (bias corrected)     0.00396 MLE Sd (bias corrected)     0.00355

k hat (MLE)       1.526 k star (bias corrected MLE)       1.246

Theta hat (MLE)     0.0026 Theta star (bias corrected MLE)     0.00318

Lilliefors Test Statistic       0.138 Lilliefors GOF Test

5% Lilliefors Critical Value       0.246 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.974 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.866 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)     0.00618 95% Gamma Adjusted UCL (use when n<50)     0.00657

   95% BCA Bootstrap UCL     0.00561    95% Bootstrap t UCL     0.00674

   95% H-UCL (Log ROS)     0.00652

SD in Original Scale     0.00343 SD in Log Scale       0.895

   95% t UCL (assumes normality of ROS data)     0.00492    95% Percentile Bootstrap UCL     0.00487

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.0033 Mean in Log Scale     -6.085
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.0033 Mean in Log Scale     -6.083

KM SD (logged)       0.875    95% Critical H Value (KM-Log)       2.592

KM Standard Error of Mean (logged)       0.246

HH-SE-Pesticides|Dieldrin (continued)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -6.089    95% H-UCL (KM -Log)     0.00624

95% Adjusted Gamma KM-UCL     0.00585

Suggested UCL to Use

95% KM (Chebyshev) UCL 0.0073 95% GROS Adjusted Gamma UCL     0.00657

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale     0.00342 SD in Log Scale       0.891

   95% t UCL (Assumes normality)     0.00492    95% H-Stat UCL     0.00648

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

Number of Missing Observations      10

Number of Detects       9 Number of Non-Detects       5

HH-SE-SVOCs|bis-(2-Ethylhexyl)phthalate

General Statistics

Total Number of Observations      14 Number of Distinct Observations      13

Mean Detects       0.987 SD Detects       0.676

Median Detects       0.92 CV Detects       0.684

Maximum Detect       2.2 Maximum Non-Detect       0.29

Variance Detects       0.457 Percent Non-Detects      35.71%

Number of Distinct Detects       9 Number of Distinct Non-Detects       4

Minimum Detect      0.097 Minimum Non-Detect       0.25

5% Shapiro Wilk Critical Value       0.829 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.117 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.963 Shapiro Wilk GOF Test

Skewness Detects       0.316 Kurtosis Detects     -0.16

Mean of Logged Detects     -0.376 SD of Logged Detects       1.079

SD       0.659    95% KM (BCA) UCL       1.033

95% KM (t) UCL       1.008 95% KM (Percentile Bootstrap) UCL       0.986

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.677 Standard Error of Mean       0.187

5% Lilliefors Critical Value       0.295 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.438 Anderson-Darling GOF Test

5% A-D Critical Value       0.734 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       1.845 99% KM Chebyshev UCL       2.538

   95% KM (z) UCL       0.985    95% KM Bootstrap t UCL       1.083

90% KM Chebyshev UCL       1.238 95% KM Chebyshev UCL       1.492

Theta hat (MLE)       0.649 Theta star (bias corrected MLE)       0.907

nu hat (MLE)      27.39 nu star (bias corrected)      19.59

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.522 k star (bias corrected MLE)       1.089

K-S Test Statistic       0.21 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.284 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (29.54, α)      18.13 Adjusted Chi Square Value (29.54, β)      16.95

   95% Gamma Approximate KM-UCL (use when n>=50)       1.103    95% Gamma Adjusted KM-UCL (use when n<50)       1.18

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.055 nu hat (KM)      29.54

MLE Mean (bias corrected)       0.987 MLE Sd (bias corrected)       0.946

Maximum       2.2 Median       0.415

SD       0.678 CV       0.989

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.0263 Mean       0.686

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0312

Approximate Chi Square Value (21.44, α)      11.92 Adjusted Chi Square Value (21.44, β)      10.98

nu hat (MLE)      25.58 nu star (bias corrected)      21.44

MLE Mean (bias corrected)       0.686 MLE Sd (bias corrected)       0.784

k hat (MLE)       0.914 k star (bias corrected MLE)       0.766

Theta hat (MLE)       0.75 Theta star (bias corrected MLE)       0.896

Lilliefors Test Statistic       0.249 Lilliefors GOF Test

5% Lilliefors Critical Value       0.295 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.851 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       1.234    95% Gamma Adjusted UCL (use when n<50)       1.338

   95% BCA Bootstrap UCL       1.029    95% Bootstrap t UCL       1.074

   95% H-UCL (Log ROS)       1.986

SD in Original Scale       0.672 SD in Log Scale       1.135

   95% t UCL (assumes normality of ROS data)       1.009    95% Percentile Bootstrap UCL       0.996

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.691 Mean in Log Scale     -0.909
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.683 Mean in Log Scale     -0.96

KM SD (logged)       1.183    95% Critical H Value (KM-Log)       3.105

KM Standard Error of Mean (logged)       0.34

HH-SE-SVOCs|bis-(2-Ethylhexyl)phthalate (continued)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.009    95% H-UCL (KM -Log)       2.033

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL 1.008 95% KM (Percentile Bootstrap) UCL       0.986

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.679 SD in Log Scale       1.174

   95% t UCL (Assumes normality)       1.004    95% H-Stat UCL       2.087
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     14      14

      0

1.4195E-7 5.3065E-6

4.5708E-5 1.7797E-6

1.1760E-5 3.1430E-6

    N/A          3.605

      0.409

      0.874

      0.416

      0.237

1.0873E-5 1.3712E-5

1.1377E-5

      1.742

      0.78

      0.306

      0.239

      0.648       0.557

8.1868E-6 9.5286E-6

     18.15      15.59

5.3065E-6 7.1108E-6

      7.676

     0.0312       6.95

1.0780E-5 1.1905E-5

      0.877

      0.874

      0.193

      0.237

    -15.77     -13.09

    -9.993       1.248

1.3725E-5 8.7115E-6

1.0788E-5 1.3670E-5

1.9331E-5

1.0476E-5 1.0873E-5

1.0163E-5 5.9537E-5

3.5560E-5 1.1390E-5

1.4994E-5

1.4736E-5 1.9007E-5

2.4935E-5 3.6579E-5

1.9007E-5

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

PCB-TEQ (rm_15-17.4)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median
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     14      14

      0

1.7305E-6 5.3661E-6

1.0164E-5 4.8387E-6

2.5299E-6 6.7614E-7

    N/A          0.75

      0.921

      0.874

      0.214

      0.237

6.5635E-6 6.6231E-6

6.5861E-6

      0.274

      0.738

      0.158

      0.229

      4.892       3.891

1.0970E-6 1.3791E-6

   137    108.9

5.3661E-6 2.7204E-6

     85.86

     0.0312      83.14

6.8093E-6 7.0318E-6

      0.963

      0.874

      0.128

      0.237

    -13.27     -12.24

    -11.5       0.488

7.1352E-6 7.5505E-6

8.5304E-6 9.8904E-6

1.2562E-5

6.4782E-6 6.5635E-6

6.4283E-6 6.8317E-6

6.7619E-6 6.4673E-6

6.5902E-6

7.3945E-6 8.3133E-6

9.5886E-6 1.2094E-5

6.5635E-6

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

TCDD-TEQ (rm_15-17.4)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness
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      0

     81    426.3

  3240    207

   816.9    218.3

      1.916       3.631

      0.413

      0.874

      0.417

      0.237

   812.9   1012

   848.2

      1.802

      0.763

      0.283

      0.236

      0.92       0.77

   463.6    553.5

     25.75      21.56

   426.3    485.7

     12.01

     0.0312      11.08

   765.3    830

      0.827

      0.874

      0.182

      0.237

      4.394       5.421

      8.083       0.924

   686    598

   718.1    884.9

  1213

   785.4    812.9

   772.2   2784

  2286    852.4

  1074

  1081   1378

  1790   2599

  1378

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

C19-C40 PETROLEUM HYDROCARBONS (rm_15-17.4)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations
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ProUCL Version 5.0.00
River Mile 15-17.4 Accessible Surface Sediment

     14      13

      0

      9      47.36

   360      23

     90.77      24.26

      1.916       3.631

      0.413

      0.874

      0.417

      0.237

     90.33    112.4

     94.25

      1.802

      0.763

      0.283

      0.236

      0.92       0.77

     51.51      61.5

     25.75      21.56

     47.36      53.97

     12.01

     0.0312      11.08

     85.03      92.22

      0.827

      0.874

      0.182

      0.237

      2.197       3.224

      5.886       0.924

     76.22      66.44

     79.79      98.32

   134.7

     87.27      90.33

     84.75    306.2

   257.2      93.36

   121.4

   120.1    153.1

   198.9    288.7

   153.1

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

C9-C18 PETROLEUM HYDROCARBONS (rm_15-17.4)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
08A-0003-C1AS:  Row A 0.00587 J 0.000123 J 0.017 J 0.000897 J 0.0383 J 0.000377 J 0.000137 J 0.00379 J 0.0013 J 0.0000557 J 0.000308 J

value to use:  Row B 0.00587 0.000123 0.017 0.000897 0.0383 0.000377 0.000137 0.00379 0 0.0013 0.0000557 0.000308 
1 congener TEC:  Row C 5.87E-07 3.69E-08 5.10E-07 2.69E-08 1.15E-06 1.13E-08 1.37E-05 1.14E-07 3.90E-08 1.67E-06 9.24E-09 No difference 1.79E-05 1.79E-05 1.79E-05 1.79E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

08A-0006-C1AS:  Row A 0.00473 J 0.0000759 J 0.011 J 0.000641 J 0.0268 J 0.000554 J 0.000182 J 0.00347 J 0.00117 J 0.000116 J 0.000323 J
value to use:  Row B 0.00473 0.0000759 0.011 0.000641 0.0268 0.000554 0.000182 0.00347 0 0.00117 0.000116 0.000323 

2 congener TEC:  Row C 4.73E-07 2.28E-08 3.30E-07 1.92E-08 8.04E-07 1.66E-08 1.82E-05 1.04E-07 3.51E-08 3.48E-06 9.69E-09 No difference 2.35E-05 2.35E-05 2.35E-05 2.35E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
08A-0007-C2AS:  Row A 0.0000111 U 0.00009 J 0.0108 J 0.000604 J 0.0254 J 0.000514 J 0.000363 J 0.00312 J 0.00101 J 0.000104 J 0.000248 J

value to use:  Row B 0.0000111 0.00009 0.0108 0.000604 0.0254 0.000514 0.000363 0.00312 0 0.00101 0.000104 0.000248 
3 congener TEC:  Row C 1.11E-09 2.70E-08 3.24E-07 1.81E-08 7.62E-07 1.54E-08 3.63E-05 9.36E-08 3.03E-08 3.12E-06 7.44E-09 2.73E-05 4.07E-05 4.07E-05 4.07E-05 4.07E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

08A-0011-C1AS:  Row A 0.00509 J 0.000108 J 0.0132 J 0.000747 J 0.031 J 0.000586 J 0.0000968 J 0.00348 J 0.00113 J 0.000146 J 0.000345 J
value to use:  Row B 0.00509 0.000108 0.0132 0.000747 0.031 0.000586 0.0000968 0.00348 0 0.00113 0.000146 0.000345 

4 congener TEC:  Row C 5.09E-07 3.24E-08 3.96E-07 2.24E-08 9.30E-07 1.76E-08 9.68E-06 1.04E-07 3.39E-08 4.38E-06 1.04E-08 No difference 1.61E-05 1.61E-05 1.61E-05 1.61E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
08A-0015-C2AS:  Row A 0.00922 J 0.000185 J 0.026 J 0.00163 J 0.0557 J 0.0013 J 0.000183 J 0.00525 J 0.00163 J 0.000159 J 0.00034 J

value to use:  Row B 0.00922 0.000185 0.026 0.00163 0.0557 0.0013 0.000183 0.00525 0 0.00163 0.000159 0.00034 
5 congener TEC:  Row C 9.22E-07 5.55E-08 7.80E-07 4.89E-08 1.67E-06 3.90E-08 1.83E-05 1.58E-07 4.89E-08 4.77E-06 1.02E-08 No difference 2.68E-05 2.68E-05 2.68E-05 2.68E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

08A-0020-C2AS:  Row A 0.003 J 0.0000755 U 0.0125 J 0.000757 J 0.0305 J 0.000563 J 0.0000951 J 0.00401 J 0.00133 J 0.000214 J 0.000367 J
value to use:  Row B 0.003 0.0000755 0.0125 0.000757 0.0305 0.000563 0.0000951 0.00401 0 0.00133 0.000214 0.000367 

6 congener TEC:  Row C 3.00E-07 2.27E-08 3.75E-07 2.27E-08 9.15E-07 1.69E-08 9.51E-06 1.20E-07 3.99E-08 6.42E-06 1.10E-08 1.28E-03 1.77E-05 1.77E-05 1.78E-05 1.77E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
08A-0022-C1AS:  Row A 0.00468 J 0.000155 J 0.0165 J 0.000984 J 0.0378 J 0.000794 J 0.00011 J 0.00467 J 0.00168 J 0.000126 J 0.00043 J

value to use:  Row B 0.00468 0.000155 0.0165 0.000984 0.0378 0.000794 0.00011 0.00467 0 0.00168 0.000126 0.00043 
7 congener TEC:  Row C 4.68E-07 4.65E-08 4.95E-07 2.95E-08 1.13E-06 2.38E-08 1.10E-05 1.40E-07 5.04E-08 3.78E-06 1.29E-08 No difference 1.72E-05 1.72E-05 1.72E-05 1.72E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

08A-0026-C1AS:  Row A 0.00316 J 0.0000955 J 0.0107 J 0.000497 J 0.0254 J 0.0005 J 0.0000651 J 0.00284 J 0.000974 J 0.000177 J 0.000281 J
value to use:  Row B 0.00316 0.0000955 0.0107 0.000497 0.0254 0.0005 0.0000651 0.00284 0 0.000974 0.000177 0.000281 

8 congener TEC:  Row C 3.16E-07 2.87E-08 3.21E-07 1.49E-08 7.62E-07 1.50E-08 6.51E-06 8.52E-08 2.92E-08 5.31E-06 8.43E-09 No difference 1.34E-05 1.34E-05 1.34E-05 1.34E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
08A-0045-C2AS:  Row A 0.0689 J 0.000579 U 0.272 J 0.0189 J 0.627 J 0.00888 J 0.00126 J 0.063 J 0.0156 J 0.00222 J 0.00454 J

value to use:  Row B 0.0689 0.000579 0.272 0.0189 0.627 0.00888 0.00126 0.063 0 0.0156 0.00222 0.00454 
9 congener TEC:  Row C 6.89E-06 1.74E-07 8.16E-06 5.67E-07 1.88E-05 2.66E-07 1.26E-04 1.89E-06 4.68E-07 6.66E-05 1.36E-07 7.56E-04 2.30E-04 2.30E-04 2.30E-04 2.30E-04 J Section 1

donor value to use:  Row D
donor TEC:  Row E

08A-0048-C2AS:  Row A 0.00209 J 0.0000413 J 0.00426 J 0.000265 J 0.00993 J 0.000152 J 0.000189 J 0.00138 J 0.000506 J 0.000161 J 0.000176 J
value to use:  Row B 0.00209 0.0000413 0.00426 0.000265 0.00993 0.000152 0.000189 0.00138 0 0.000506 0.000161 0.000176 

10 congener TEC:  Row C 2.09E-07 1.24E-08 1.28E-07 7.95E-09 2.98E-07 4.56E-09 1.89E-05 4.14E-08 1.52E-08 4.83E-06 5.28E-09 No difference 2.45E-05 2.45E-05 2.45E-05 2.45E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
08A-0050-C1AS:  Row A 8.09E-04 0.0000354 U 2.97E-03 0.000204 J 6.99E-03 0.000114 J0.0000355 U 9.72E-04 0.000327 J0.0000447 U0.000161 J

value to use:  Row B 0.000809 0.0000354 0.00297 0.000204 0.00699 0.000114 0.0000355 0.000972 0 0.000327 0.0000447 0.000161 
11 congener TEC:  Row C 8.09E-08 1.06E-08 8.91E-08 6.12E-09 2.10E-07 3.42E-09 3.55E-06 2.92E-08 9.81E-09 1.34E-06 4.83E-09 1.70E+00 4.33E-07 2.88E-06 5.33E-06 4.04E-06 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

08A-0003-C1AS:  Row A
value to use:  Row B

1 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0006-C1AS:  Row A

value to use:  Row B
2 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0007-C2AS:  Row A
value to use:  Row B

3 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0011-C1AS:  Row A

value to use:  Row B
4 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0015-C2AS:  Row A
value to use:  Row B

5 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0020-C2AS:  Row A

value to use:  Row B
6 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0022-C1AS:  Row A
value to use:  Row B

7 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0026-C1AS:  Row A

value to use:  Row B
8 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0045-C2AS:  Row A
value to use:  Row B

9 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0048-C2AS:  Row A

value to use:  Row B
10 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0050-C1AS:  Row A
value to use:  Row B

11 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

1.79E-05 J
Qualified 1.00E+00

Dioxin/Furan

2.35E-05 J
Qualified 1.00E+00

Dioxin/Furan

4.07E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.61E-05 J
Qualified 1.00E+00

Dioxin/Furan

2.68E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.77E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.72E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.34E-05 J
Qualified 1.00E+00

Dioxin/Furan

2.30E-04 J
Qualified 1.00E+00

Dioxin/Furan

2.45E-05 J
Qualified 1.00E+00

Dioxin/Furan

4.04E-06 J 4.04E-06 J
Qualified 9.23E-01 Qualified 9.23E-01

Dioxin/Furan Dioxin/Furan
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
08A-0057-C1AS:  Row A 0.0463 J 0.00149 J 0.0989 J 0.00655 J 0.202 J 0.00508 J 0.00106 J 0.0229 J 0.00666 J 0.000596 J 0.00179 J

value to use:  Row B 0.0463 0.00149 0.0989 0.00655 0.202 0.00508 0.00106 0.0229 0 0.00666 0.000596 0.00179 
12 congener TEC:  Row C 4.63E-06 4.47E-07 2.97E-06 1.97E-07 6.06E-06 1.52E-07 1.06E-04 6.87E-07 2.00E-07 1.79E-05 5.37E-08 No difference 1.39E-04 1.39E-04 1.39E-04 1.39E-04 J Section 1

donor value to use:  Row D
donor TEC:  Row E

08A-0060-C1AS:  Row A 0.0031 J 0.0000701 J 0.0202 J 0.00138 J 0.0514 J 0.000984 J 0.000148 J 0.0119 J 0.00357 J 0.0000504 U0.000653 J
value to use:  Row B 0.0031 0.0000701 0.0202 0.00138 0.0514 0.000984 0.000148 0.0119 0 0.00357 0.0000504 0.000653 

13 congener TEC:  Row C 3.10E-07 2.10E-08 6.06E-07 4.14E-08 1.54E-06 2.95E-08 1.48E-05 3.57E-07 1.07E-07 1.51E-06 1.96E-08 8.13E-02 1.78E-05 1.86E-05 1.93E-05 1.80E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
08A-0065-C3AS:  Row A 0.00224 J 0.0000433 U 0.00491 J 0.000302 J 0.0121 J 0.000279 J 0.0000736 J 0.00164 J 0.000579 J 0.000123 J 0.000175 J

value to use:  Row B 0.00224 0.0000433 0.00491 0.000302 0.0121 0.000279 0.0000736 0.00164 0 0.000579 0.000123 0.000175 
14 congener TEC:  Row C 2.24E-07 1.30E-08 1.47E-07 9.06E-09 3.63E-07 8.37E-09 7.36E-06 4.92E-08 1.74E-08 3.69E-06 5.25E-09 1.09E-03 1.19E-05 1.19E-05 1.19E-05 1.19E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

08A-0074-C2AS:  Row A 0.00356 J 0.0000558 U 0.00716 J 0.000497 J 0.0183 J 0.000316 J0.0000651 U 0.00241 J 0.000812 J0.0000688 U0.000207 J
value to use:  Row B 0.00356 0.0000558 0.00716 0.000497 0.0183 0.000316 0.0000651 0.00241 0 0.000812 0.0000688 0.000207 

15 congener TEC:  Row C 3.56E-07 1.67E-08 2.15E-07 1.49E-08 5.49E-07 9.48E-09 6.51E-06 7.23E-08 2.44E-08 2.06E-06 6.21E-09 1.55E+00 1.25E-06 5.54E-06 9.84E-06 7.91E-06 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
08A-0082-C2AS:  Row A 6.25E-04 0.0000317 U 2.40E-03 0.0000997 J 5.99E-03 0.0000651 J0.0000277 U 9.02E-04 0.00026 J 0.0000323 U0.0000461 J

value to use:  Row B 0.000625 0.0000317 0.0024 0.0000997 0.00599 0.0000651 0.0000277 0.000902 0 0.00026 0.0000323 0.0000461 
16 congener TEC:  Row C 6.25E-08 9.51E-09 7.20E-08 2.99E-09 1.80E-07 1.95E-09 2.77E-06 2.71E-08 7.80E-09 9.69E-07 1.38E-09 1.68E+00 3.55E-07 2.23E-06 4.10E-06 3.17E-06 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

08A-0084-C1AS:  Row A 5.23E-04 0.0000111 J 5.26E-03 3.19E-04 1.37E-02 0.000186 J 0.0000275 J 1.93E-03 5.63E-04 0.0000208 J 7.97E-05
value to use:  Row B 0.000523 0.0000111 0.00526 0.000319 0.0137 0.000186 0.0000275 0.00193 0 0.000563 0.0000208 0.0000797

17 congener TEC:  Row C 5.23E-08 3.33E-09 1.58E-07 9.57E-09 4.11E-07 5.58E-09 2.75E-06 5.79E-08 1.69E-08 6.24E-07 2.39E-09 No difference 4.09E-06 4.09E-06 4.09E-06 4.09E-06 J Section 1
donor value to use:  Row D

donor TEC:  Row E
08A-0085-C1AS:  Row A 4.79E-04 0.0000291 U 1.09E-02 7.63E-04 3.66E-02 5.73E-04 0.000237 J 1.03E-02 2.97E-03 0.0000416 U 4.26E-04

value to use:  Row B 0.000479 0.0000291 0.0109 0.000763 0.0366 0.000573 0.000237 0.0103 0 0.00297 0.0000416 0.000426
18 congener TEC:  Row C 4.79E-08 8.73E-09 3.27E-07 2.29E-08 1.10E-06 1.72E-08 2.37E-05 3.09E-07 8.91E-08 1.25E-06 1.28E-08 4.79E-02 2.56E-05 2.63E-05 2.69E-05 2.58E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

08A-0089-C2AS:  Row A 5.53E-04 0.0000126 U 2.21E-03 0.000113 J 5.97E-03 1.67E-04 0.0000103 J 7.82E-04 2.53E-04 0.0000464 J 5.70E-05
value to use:  Row B 0.000553 0.0000126 0.00221 0.000113 0.00597 0.000167 0.0000103 0.000782 0 0.000253 0.0000464 0.000057

19 congener TEC:  Row C 5.53E-08 3.78E-09 6.63E-08 3.39E-09 1.79E-07 5.01E-09 1.03E-06 2.35E-08 7.59E-09 1.39E-06 1.71E-09 1.37E-03 2.76E-06 2.77E-06 2.77E-06 2.77E-06 J Section 1
donor value to use:  Row D

donor TEC:  Row E
08A-0090-C5AS:  Row A 9.52E-05 0.00000157 J 3.52E-04 0.0000186 J 8.11E-04 0.0000212 J0.00000488 1.17E-04 0.000046 J 0.000034 J 0.0000123 J

value to use:  Row B 0.0000952 0.00000157 0.000352 0.0000186 0.000811 0.0000212 0.00000488 0.000117 0 0.000046 0.000034 0.0000123 
20 congener TEC:  Row C 9.52E-09 4.71E-10 1.06E-08 5.58E-10 2.43E-08 6.36E-10 4.88E-07 3.51E-09 1.38E-09 1.02E-06 3.69E-10 No difference 1.56E-06 1.56E-06 1.56E-06 1.56E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

08A-0092-C1AS:  Row A 7.23E-05 0.00000108 U 9.23E-05 0.00000305 J 2.87E-04 0.00000736 0.00000119 U 3.39E-05 1.65E-05 0.00000137 U0.00000291 J
value to use:  Row B 0.0000723 0.00000108 0.0000923 0.00000305 0.000287 0.00000736 0.00000119 0.0000339 0 0.0000165 0.00000137 0.00000291 

21 congener TEC:  Row C 7.23E-09 3.24E-10 2.77E-09 9.15E-11 8.61E-09 2.21E-10 1.19E-07 1.02E-09 4.95E-10 4.11E-08 8.73E-11 1.59E+00 2.05E-08 1.01E-07 1.81E-07 1.42E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
08A-0096-C3AS:  Row A 5.22E-04 0.00000978 J 1.61E-03 9.72E-05 4.41E-03 0.000105 J 0.0000299 J 6.97E-04 2.47E-04 0.000144 J 1.02E-04

value to use:  Row B 0.000522 0.00000978 0.00161 0.0000972 0.00441 0.000105 0.0000299 0.000697 0 0.000247 0.000144 0.000102
22 congener TEC:  Row C 5.22E-08 2.93E-09 4.83E-08 2.92E-09 1.32E-07 3.15E-09 2.99E-06 2.09E-08 7.41E-09 4.32E-06 3.06E-09 No difference 7.58E-06 7.58E-06 7.58E-06 7.58E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

08A-0106-C1AS:  Row A 0.0000286 J0.00000426 U 9.83E-05 0.00000404 U 2.41E-04 0.00000444 U0.00000537 U0.000036 J 0.0000123 J0.00000718 U0.00000633 U
value to use:  Row B 0.0000286 0.00000426 0.0000983 0.00000404 0.000241 0.00000444 0.00000537 0.000036 0 0.0000123 0.00000718 0.00000633 

23 congener TEC:  Row C 2.86E-09 1.28E-09 2.95E-09 1.21E-10 7.23E-09 1.33E-10 5.37E-07 1.08E-09 3.69E-10 2.15E-07 1.90E-10 1.93E+00 1.45E-08 3.92E-07 7.69E-07 5.07E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

08A-0057-C1AS:  Row A
value to use:  Row B

12 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0060-C1AS:  Row A

value to use:  Row B
13 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0065-C3AS:  Row A
value to use:  Row B

14 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0074-C2AS:  Row A

value to use:  Row B
15 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0082-C2AS:  Row A
value to use:  Row B

16 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0084-C1AS:  Row A

value to use:  Row B
17 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0085-C1AS:  Row A
value to use:  Row B

18 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0089-C2AS:  Row A

value to use:  Row B
19 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0090-C5AS:  Row A
value to use:  Row B

20 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0092-C1AS:  Row A

value to use:  Row B
21 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0096-C3AS:  Row A
value to use:  Row B

22 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0106-C1AS:  Row A

value to use:  Row B
23 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

1.39E-04 J
Qualified 1.00E+00

Dioxin/Furan

1.80E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.19E-05 J
Qualified 1.00E+00

Dioxin/Furan

7.91E-06 J 7.91E-06 J
Qualified 1.00E+00 Qualified 1.00E+00

Dioxin/Furan Dioxin/Furan

3.17E-06 J 3.17E-06 J
Qualified 9.17E-01 Qualified 9.17E-01

Dioxin/Furan Dioxin/Furan

4.09E-06 J
Qualified 8.27E-01

Dioxin/Furan

2.58E-05 J
Qualified 9.28E-01

Dioxin/Furan

2.77E-06 J
Qualified 8.78E-01

Dioxin/Furan

1.56E-06 J
Qualified 9.69E-01

Dioxin/Furan

1.42E-07 J 1.42E-07 J
Qualified 8.89E-01 Qualified 8.89E-01

Dioxin/Furan Dioxin/Furan

7.58E-06 J
Qualified 9.65E-01

Dioxin/Furan

5.07E-07 J 5.07E-07 J
Qualified 9.87E-01 Qualified 9.87E-01

Dioxin/Furan Dioxin/Furan
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
08A-0107-C2AS:  Row A 1.40E-04 0.00000196 U 5.15E-04 2.66E-05 1.18E-03 0.0000182 J0.00000703 1.39E-04 5.23E-05 0.0000151 J 1.49E-05

value to use:  Row B 0.00014 0.00000196 0.000515 0.0000266 0.00118 0.0000182 0.00000703 0.000139 0 0.0000523 0.0000151 0.0000149
24 congener TEC:  Row C 1.40E-08 5.88E-10 1.55E-08 7.98E-10 3.54E-08 5.46E-10 7.03E-07 4.17E-09 1.57E-09 4.53E-07 4.47E-10 4.79E-04 1.23E-06 1.23E-06 1.23E-06 1.23E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

08A-0109-C3AS:  Row A 0.00000818 .000000454 0.0000243 J0.00000147 0.0000633 J0.00000143 .000000569 0.00000731 J 0.00000307 J0.00000189 J0.0000012 J
value to use:  Row B 0.00000818 0.000000454 0.0000243 0.00000147 0.0000633 0.00000143 0.000000569 0.00000731 0 0.00000307 0.00000189 0.0000012 

25 congener TEC:  Row C 8.18E-10 1.36E-10 7.29E-10 4.41E-11 1.90E-09 4.29E-11 5.69E-08 2.19E-10 9.21E-11 5.67E-08 3.60E-11 6.40E-01 6.06E-08 8.91E-08 1.18E-07 1.18E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
08A-0110-C1AS:  Row A 0.000553 J0.0000169 U 0.00244 J 0.000136 J 0.00567 J 0.000124 J 0.0000521 J 0.00114 J 0.000396 J0.0000267 U0.000133 J

value to use:  Row B 0.000553 0.0000169 0.00244 0.000136 0.00567 0.000124 0.0000521 0.00114 0 0.000396 0.0000267 0.000133 
26 congener TEC:  Row C 5.53E-08 5.07E-09 7.32E-08 4.08E-09 1.70E-07 3.72E-09 5.21E-06 3.42E-08 1.19E-08 8.01E-07 3.99E-09 1.35E-01 5.57E-06 5.97E-06 6.37E-06 5.61E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

08A-0112-C2AS:  Row A 6.53E-04 0.0000113 J 3.07E-03 1.32E-04 5.73E-03 9.97E-05 0.0000228 J 8.47E-04 2.43E-04 0.0000305 J0.0000468 J
value to use:  Row B 0.000653 0.0000113 0.00307 0.000132 0.00573 0.0000997 0.0000228 0.000847 0 0.000243 0.0000305 0.0000468 

27 congener TEC:  Row C 6.53E-08 3.39E-09 9.21E-08 3.96E-09 1.72E-07 2.99E-09 2.28E-06 2.54E-08 7.29E-09 9.15E-07 1.40E-09 No difference 3.57E-06 3.57E-06 3.57E-06 3.57E-06 J Section 1
donor value to use:  Row D

donor TEC:  Row E
08A-0113-C1AS:  Row A 2.65E-04 0.00000675 U 9.31E-04 0.0000526 J 1.85E-03 0.0000372 J0.00000983 2.54E-04 9.00E-05 0.0000256 J0.0000272 J

value to use:  Row B 0.000265 0.00000675 0.000931 0.0000526 0.00185 0.0000372 0.00000983 0.000254 0 0.00009 0.0000256 0.0000272 
28 congener TEC:  Row C 2.65E-08 2.03E-09 2.79E-08 1.58E-09 5.55E-08 1.12E-09 9.83E-07 7.62E-09 2.70E-09 7.68E-07 8.16E-10 1.08E-03 1.87E-06 1.88E-06 1.88E-06 1.88E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

08A-0114-C2AS:  Row A 1.18E-03 0.0000398 U 5.01E-03 0.000205 J 1.48E-02 5.40E-04 0.0000851 J 3.53E-03 1.58E-03 0.000338 J 5.64E-04
value to use:  Row B 0.00118 0.0000398 0.00501 0.000205 0.0148 0.00054 0.0000851 0.00353 0 0.00158 0.000338 0.000564

29 congener TEC:  Row C 1.18E-07 1.19E-08 1.50E-07 6.15E-09 4.44E-07 1.62E-08 8.51E-06 1.06E-07 4.74E-08 1.01E-05 1.69E-08 6.10E-04 1.96E-05 1.96E-05 1.96E-05 1.96E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
11B-0302-C1AS:  Row A 4.60E-03 2.13E-04 1.17E-02 7.18E-04 2.78E-02 7.00E-04 2.05E-04 4.18E-03 1.52E-03 0.000021 U 4.37E-04

value to use:  Row B 0.0046 0.000213 0.0117 0.000718 0.0278 0.0007 0.000205 0.00418 0 0.00152 0.000021 0.000437
30 congener TEC:  Row C 4.60E-07 6.39E-08 3.51E-07 2.15E-08 8.34E-07 2.10E-08 2.05E-05 1.25E-07 4.56E-08 6.30E-07 1.31E-08 2.77E-02 2.24E-05 2.28E-05 2.31E-05 2.26E-05 none Section 1

donor value to use:  Row D
donor TEC:  Row E

11B-0304-C1AS:  Row A 0.014 J 0.000153 J 0.0153 J 0.000798 J 0.0362 J 0.000635 J 0.000166 J 0.00507 J 0.00171 J 0.0000453 U0.000421 J
value to use:  Row B 0.014 0.000153 0.0153 0.000798 0.0362 0.000635 0.000166 0.00507 0 0.00171 0.0000453 0.000421 

31 congener TEC:  Row C 1.40E-06 4.59E-08 4.59E-07 2.39E-08 1.09E-06 1.91E-08 1.66E-05 1.52E-07 5.13E-08 1.36E-06 1.26E-08 6.62E-02 1.98E-05 2.05E-05 2.12E-05 2.01E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
11B-0306-C3AS:  Row A 0.00598 J 0.00016 J 0.0167 J 0.000893 J 0.0382 J 0.000721 J 0.000178 J 0.00523 J 0.00182 J 0.000053 U 0.000495 J

value to use:  Row B 0.00598 0.00016 0.0167 0.000893 0.0382 0.000721 0.000178 0.00523 0 0.00182 0.000053 0.000495 
32 congener TEC:  Row C 5.98E-07 4.80E-08 5.01E-07 2.68E-08 1.15E-06 2.16E-08 1.78E-05 1.57E-07 5.46E-08 1.59E-06 1.49E-08 7.51E-02 2.04E-05 2.12E-05 2.20E-05 2.07E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

11B-0308-C2AS:  Row A 0.00793 J 0.000199 J 0.0139 J 0.000848 J 0.0347 J 0.000754 J 0.000158 J 0.00501 J 0.00178 J 0.0000224 U0.000477 J
value to use:  Row B 0.00793 0.000199 0.0139 0.000848 0.0347 0.000754 0.000158 0.00501 0 0.00178 0.0000224 0.000477 

33 congener TEC:  Row C 7.93E-07 5.97E-08 4.17E-07 2.54E-08 1.04E-06 2.26E-08 1.58E-05 1.50E-07 5.34E-08 6.72E-07 1.43E-08 3.59E-02 1.84E-05 1.87E-05 1.90E-05 1.85E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
11B-0327-C2AS:  Row A 0.0642 J 0.000131 U 0.164 J 0.0104 J 0.366 J 0.00762 J 0.00108 J 0.0455 J 0.0137 J 0.0006 J 0.00301 J

value to use:  Row B 0.0642 0.000131 0.164 0.0104 0.366 0.00762 0.00108 0.0455 0 0.0137 0.0006 0.00301 
34 congener TEC:  Row C 6.42E-06 3.93E-08 4.92E-06 3.12E-07 1.10E-05 2.29E-07 1.08E-04 1.37E-06 4.11E-07 1.80E-05 9.03E-08 2.61E-04 1.51E-04 1.51E-04 1.51E-04 1.51E-04 J Section 1

donor value to use:  Row D
donor TEC:  Row E

11B-0329-C3AS:  Row A 0.0248 J 0.000359 J 0.0518 J 0.004 J 0.165 J 0.00244 J 0.00203 J 0.0243 J 0.00799 J 0.000117 U 0.0022 J
value to use:  Row B 0.0248 0.000359 0.0518 0.004 0.165 0.00244 0.00203 0.0243 0 0.00799 0.000117 0.0022 

35 congener TEC:  Row C 2.48E-06 1.08E-07 1.55E-06 1.20E-07 4.95E-06 7.32E-08 2.03E-04 7.29E-07 2.40E-07 3.51E-06 6.60E-08 1.63E-02 2.13E-04 2.15E-04 2.17E-04 2.14E-04 J Section 1
donor value to use:  Row D

donor TEC:  Row E
11B-0330-C2AS:  Row A 0.0571 J 1.26E-03 0.12 J 8.34E-03 0.304 J 5.50E-03 8.67E-04 3.53E-02 1.07E-02 0.0000491 U 2.21E-03

value to use:  Row B 0.0571 0.00126 0.12 0.00834 0.304 0.0055 0.000867 0.0353 0 0.0107 0.0000491 0.00221
36 congener TEC:  Row C 5.71E-06 3.78E-07 3.60E-06 2.50E-07 9.12E-06 1.65E-07 8.67E-05 1.06E-06 3.21E-07 1.47E-06 6.63E-08 1.36E-02 1.07E-04 1.08E-04 1.09E-04 1.08E-04 none Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

08A-0107-C2AS:  Row A
value to use:  Row B

24 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0109-C3AS:  Row A

value to use:  Row B
25 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0110-C1AS:  Row A
value to use:  Row B

26 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0112-C2AS:  Row A

value to use:  Row B
27 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0113-C1AS:  Row A
value to use:  Row B

28 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0114-C2AS:  Row A

value to use:  Row B
29 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

11B-0302-C1AS:  Row A
value to use:  Row B

30 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
11B-0304-C1AS:  Row A

value to use:  Row B
31 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

11B-0306-C3AS:  Row A
value to use:  Row B

32 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
11B-0308-C2AS:  Row A

value to use:  Row B
33 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

11B-0327-C2AS:  Row A
value to use:  Row B

34 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
11B-0329-C3AS:  Row A

value to use:  Row B
35 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

11B-0330-C2AS:  Row A
value to use:  Row B

36 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

1.23E-06 J
Qualified 9.42E-01

Dioxin/Furan

1.18E-07 J 1.18E-07 J
Qualified 1.00E+00 Qualified 1.00E+00

Dioxin/Furan Dioxin/Furan

5.61E-06 J
Qualified 1.00E+00

Dioxin/Furan

3.57E-06 J
Qualified 8.97E-01

Dioxin/Furan

1.88E-06 J
Qualified 9.36E-01

Dioxin/Furan

1.96E-05 J
Qualified 9.54E-01

Dioxin/Furan

2.26E-05 none
Qualified 2.73E-02

Dioxin/Furan

2.01E-05 J
Qualified 1.00E+00

Dioxin/Furan

2.07E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.85E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.51E-04 J
Qualified 1.00E+00

Dioxin/Furan

2.14E-04 J
Qualified 1.00E+00

Dioxin/Furan

1.08E-04 none
Qualified 1.83E-01

Dioxin/Furan
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
12A-0401-C2AS:  Row A 2.89E-03 7.21E-05 6.63E-03 3.65E-04 1.59E-02 3.01E-04 7.38E-05 1.99E-03 6.98E-04 0.0000122 U 1.82E-04

value to use:  Row B 0.00289 0.0000721 0.00663 0.000365 0.0159 0.000301 0.0000738 0.00199 0 0.000698 0.0000122 0.000182
37 congener TEC:  Row C 2.89E-07 2.16E-08 1.99E-07 1.10E-08 4.77E-07 9.03E-09 7.38E-06 5.97E-08 2.09E-08 3.66E-07 5.46E-09 4.23E-02 8.47E-06 8.66E-06 8.84E-06 8.55E-06 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12A-0403-C1AS:  Row A 0.0216 J 0.00065 J 0.0441 J 0.00274 J 0.0966 J 0.00195 J 0.000363 J 0.0115 J 0.00349 J 0.000037 U 0.000844 J
value to use:  Row B 0.0216 0.00065 0.0441 0.00274 0.0966 0.00195 0.000363 0.0115 0 0.00349 0.000037 0.000844 

38 congener TEC:  Row C 2.16E-06 1.95E-07 1.32E-06 8.22E-08 2.90E-06 5.85E-08 3.63E-05 3.45E-07 1.05E-07 1.11E-06 2.53E-08 2.52E-02 4.35E-05 4.40E-05 4.46E-05 4.36E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12A-0404-C2AS:  Row A 0.00492 J 0.000179 J 0.0138 J 0.000759 J 0.0301 J 0.000655 J 0.000114 J 0.00428 J 0.00155 J 0.0000474 U0.000405 J

value to use:  Row B 0.00492 0.000179 0.0138 0.000759 0.0301 0.000655 0.000114 0.00428 0 0.00155 0.0000474 0.000405 
39 congener TEC:  Row C 4.92E-07 5.37E-08 4.14E-07 2.28E-08 9.03E-07 1.97E-08 1.14E-05 1.28E-07 4.65E-08 1.42E-06 1.22E-08 1.00E-01 1.35E-05 1.42E-05 1.49E-05 1.37E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12A-0407-C3AS:  Row A 0.00465 J 0.000136 J 0.0139 J 0.000744 J 0.0322 J 0.000663 J 0.000142 J 0.0045 J 0.00153 J 0.00003 U 0.000377 J
value to use:  Row B 0.00465 0.000136 0.0139 0.000744 0.0322 0.000663 0.000142 0.0045 0 0.00153 0.00003 0.000377 

40 congener TEC:  Row C 4.65E-07 4.08E-08 4.17E-07 2.23E-08 9.66E-07 1.99E-08 1.42E-05 1.35E-07 4.59E-08 9.00E-07 1.13E-08 5.37E-02 1.63E-05 1.68E-05 1.72E-05 1.65E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12A-0409-C7AS:  Row A 0.00479 J 0.000154 J 0.0149 J 0.000753 J 0.0371 J 0.000736 J 0.000146 J 0.0049 J 0.00159 J 0.0000569 U0.000555 J

value to use:  Row B 0.00479 0.000154 0.0149 0.000753 0.0371 0.000736 0.000146 0.0049 0 0.00159 0.0000569 0.000555 
41 congener TEC:  Row C 4.79E-07 4.62E-08 4.47E-07 2.26E-08 1.11E-06 2.21E-08 1.46E-05 1.47E-07 4.77E-08 1.71E-06 1.67E-08 9.59E-02 1.69E-05 1.78E-05 1.86E-05 1.72E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12A-0412-C2AS:  Row A 0.00558 J 0.000227 J 0.0165 J 0.00099 J 0.0401 J 0.00081 J 0.000222 J 0.00542 J 0.00187 J 0.0000513 U0.000589 J
value to use:  Row B 0.00558 0.000227 0.0165 0.00099 0.0401 0.00081 0.000222 0.00542 0 0.00187 0.0000513 0.000589 

42 congener TEC:  Row C 5.58E-07 6.81E-08 4.95E-07 2.97E-08 1.20E-06 2.43E-08 2.22E-05 1.63E-07 5.61E-08 1.54E-06 1.77E-08 6.02E-02 2.48E-05 2.56E-05 2.64E-05 2.51E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12A-0413-C4AS:  Row A 0.0223 J 0.000633 J 0.0634 J 0.00437 J 0.239 J 0.00541 J 0.0006 J 0.0233 J 0.00872 J 0.000114 U 0.0013 J

value to use:  Row B 0.0223 0.000633 0.0634 0.00437 0.239 0.00541 0.0006 0.0233 0 0.00872 0.000114 0.0013 
43 congener TEC:  Row C 2.23E-06 1.90E-07 1.90E-06 1.31E-07 7.17E-06 1.62E-07 6.00E-05 6.99E-07 2.62E-07 3.42E-06 3.90E-08 4.59E-02 7.28E-05 7.45E-05 7.62E-05 7.35E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12A-0424-C3AS:  Row A 6.88E-04 0.0000125 U 1.89E-03 9.83E-05 4.59E-03 8.95E-05 2.45E-05 6.86E-04 2.60E-04 0.0000345 U 9.39E-05
value to use:  Row B 0.000688 0.0000125 0.00189 0.0000983 0.00459 0.0000895 0.0000245 0.000686 0 0.00026 0.0000345 0.0000939

44 congener TEC:  Row C 6.88E-08 3.75E-09 5.67E-08 2.95E-09 1.38E-07 2.69E-09 2.45E-06 2.06E-08 7.80E-09 1.04E-06 2.82E-09 3.18E-01 2.75E-06 3.27E-06 3.79E-06 2.79E-06 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12A-0429-C2AS:  Row A 0.00564 J 5.34E-05 0.0142 J 0.000791 J 0.033 J 0.000652 J 0.000163 J 0.00444 J 0.00169 J 0.0000688 U0.000418 J

value to use:  Row B 0.00564 0.0000534 0.0142 0.000791 0.033 0.000652 0.000163 0.00444 0 0.00169 0.0000688 0.000418 
45 congener TEC:  Row C 5.64E-07 1.60E-08 4.26E-07 2.37E-08 9.90E-07 1.96E-08 1.63E-05 1.33E-07 5.07E-08 2.06E-06 1.25E-08 1.05E-01 1.85E-05 1.96E-05 2.06E-05 1.88E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12A-0431-C4AS:  Row A 0.00631 J 0.000133 J 0.0154 J 0.000816 J 0.036 J 0.000679 J 0.000187 J 0.00515 J 0.00177 J 0.0000428 U0.000468 J
value to use:  Row B 0.00631 0.000133 0.0154 0.000816 0.036 0.000679 0.000187 0.00515 0 0.00177 0.0000428 0.000468 

46 congener TEC:  Row C 6.31E-07 3.99E-08 4.62E-07 2.45E-08 1.08E-06 2.04E-08 1.87E-05 1.55E-07 5.31E-08 1.28E-06 1.40E-08 5.88E-02 2.12E-05 2.18E-05 2.25E-05 2.15E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12A-0433-C3AS:  Row A 0.00379 J 0.0000343 U 0.011 J 0.000619 J 0.0251 J 0.000576 J 0.000113 J 0.00381 J 0.00127 J 0.0000659 U0.000358 J

value to use:  Row B 0.00379 0.0000343 0.011 0.000619 0.0251 0.000576 0.000113 0.00381 0 0.00127 0.0000659 0.000358 
47 congener TEC:  Row C 3.79E-07 1.03E-08 3.30E-07 1.86E-08 7.53E-07 1.73E-08 1.13E-05 1.14E-07 3.81E-08 1.98E-06 1.07E-08 1.42E-01 1.30E-05 1.40E-05 1.49E-05 1.32E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12A-0434-C2AS:  Row A 0.00185 J 0.0000643 J 0.00566 J 0.00036 J 0.0137 J 0.000272 J 0.0000582 J 0.00187 J 0.000656 J0.0000521 U0.000237 J
value to use:  Row B 0.00185 0.0000643 0.00566 0.00036 0.0137 0.000272 0.0000582 0.00187 0 0.000656 0.0000521 0.000237 

48 congener TEC:  Row C 1.85E-07 1.93E-08 1.70E-07 1.08E-08 4.11E-07 8.16E-09 5.82E-06 5.61E-08 1.97E-08 1.56E-06 7.11E-09 2.09E-01 6.71E-06 7.49E-06 8.27E-06 6.81E-06 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12A-0436-C1AS:  Row A 0.00335 J 0.0000964 J 0.00964 J 0.000602 J 0.0222 J 0.000492 J 0.0000873 J 0.00337 J 0.00116 J 0.000066 U 0.000401 J

value to use:  Row B 0.00335 0.0000964 0.00964 0.000602 0.0222 0.000492 0.0000873 0.00337 0 0.00116 0.000066 0.000401 
49 congener TEC:  Row C 3.35E-07 2.89E-08 2.89E-07 1.81E-08 6.66E-07 1.48E-08 8.73E-06 1.01E-07 3.48E-08 1.98E-06 1.20E-08 1.76E-01 1.02E-05 1.12E-05 1.22E-05 1.04E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

12A-0401-C2AS:  Row A
value to use:  Row B

37 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0403-C1AS:  Row A

value to use:  Row B
38 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0404-C2AS:  Row A
value to use:  Row B

39 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0407-C3AS:  Row A

value to use:  Row B
40 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0409-C7AS:  Row A
value to use:  Row B

41 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0412-C2AS:  Row A

value to use:  Row B
42 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0413-C4AS:  Row A
value to use:  Row B

43 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0424-C3AS:  Row A

value to use:  Row B
44 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0429-C2AS:  Row A
value to use:  Row B

45 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0431-C4AS:  Row A

value to use:  Row B
46 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0433-C3AS:  Row A
value to use:  Row B

47 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0434-C2AS:  Row A

value to use:  Row B
48 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0436-C1AS:  Row A
value to use:  Row B

49 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

8.55E-06 none
Qualified 4.14E-02

Dioxin/Furan

4.36E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.37E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.65E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.72E-05 J
Qualified 1.00E+00

Dioxin/Furan

2.51E-05 J
Qualified 1.00E+00

Dioxin/Furan

7.35E-05 J
Qualified 1.00E+00

Dioxin/Furan

2.79E-06 none
Qualified 2.74E-01

Dioxin/Furan

1.88E-05 J
Qualified 9.99E-01

Dioxin/Furan

2.15E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.32E-05 J
Qualified 1.00E+00

Dioxin/Furan

6.81E-06 J
Qualified 1.00E+00

Dioxin/Furan

1.04E-05 J
Qualified 1.00E+00

Dioxin/Furan
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
12A-0437-C4AS:  Row A 0.00825 J 0.000117 J 0.0127 J 0.000734 J 0.0299 J 0.000622 J 0.000133 J 0.00426 J 0.00152 J 0.0000215 U0.000422 J

value to use:  Row B 0.00825 0.000117 0.0127 0.000734 0.0299 0.000622 0.000133 0.00426 0 0.00152 0.0000215 0.000422 
50 congener TEC:  Row C 8.25E-07 3.51E-08 3.81E-07 2.20E-08 8.97E-07 1.87E-08 1.33E-05 1.28E-07 4.56E-08 6.45E-07 1.27E-08 4.03E-02 1.57E-05 1.60E-05 1.63E-05 1.58E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12A-0438-C3AS:  Row A 0.00357 J 0.000117 J 0.0111 J 0.000579 J 0.026 J 0.000481 J 0.000123 J 0.00362 J 0.00127 J 0.0000203 U0.000346 J
value to use:  Row B 0.00357 0.000117 0.0111 0.000579 0.026 0.000481 0.000123 0.00362 0 0.00127 0.0000203 0.000346 

51 congener TEC:  Row C 3.57E-07 3.51E-08 3.33E-07 1.74E-08 7.80E-07 1.44E-08 1.23E-05 1.09E-07 3.81E-08 6.09E-07 1.04E-08 4.26E-02 1.40E-05 1.43E-05 1.46E-05 1.41E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12A-0441-C2AS:  Row A 0.0103 J 0.00021 J 0.0347 J 0.00174 J 0.0839 J 0.00132 J 0.000412 J 0.0119 J 0.00377 J 0.0000824 U 0.00084 J

value to use:  Row B 0.0103 0.00021 0.0347 0.00174 0.0839 0.00132 0.000412 0.0119 0 0.00377 0.0000824 0.00084 
52 congener TEC:  Row C 1.03E-06 6.30E-08 1.04E-06 5.22E-08 2.52E-06 3.96E-08 4.12E-05 3.57E-07 1.13E-07 2.47E-06 2.52E-08 5.19E-02 4.64E-05 4.77E-05 4.89E-05 4.68E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12A-0445-C1AS:  Row A 0.0123 J 0.00028 J 0.0296 J 0.00195 J 0.0818 J 0.00157 J 0.000301 J 0.0109 J 0.00369 J 0.000068 U 0.00107 J
value to use:  Row B 0.0123 0.00028 0.0296 0.00195 0.0818 0.00157 0.000301 0.0109 0 0.00369 0.000068 0.00107 

53 congener TEC:  Row C 1.23E-06 8.40E-08 8.88E-07 5.85E-08 2.45E-06 4.71E-08 3.01E-05 3.27E-07 1.11E-07 2.04E-06 3.21E-08 5.61E-02 3.53E-05 3.64E-05 3.74E-05 3.57E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12A-0448-C2AS:  Row A 0.00608 J 0.000164 J 0.0164 J 0.000895 J 0.0413 J 0.000792 J 0.000192 J 0.00542 J 0.00197 J 0.0000807 U0.000546 J

value to use:  Row B 0.00608 0.000164 0.0164 0.000895 0.0413 0.000792 0.000192 0.00542 0 0.00197 0.0000807 0.000546 
54 congener TEC:  Row C 6.08E-07 4.92E-08 4.92E-07 2.69E-08 1.24E-06 2.38E-08 1.92E-05 1.63E-07 5.91E-08 2.42E-06 1.64E-08 1.05E-01 2.19E-05 2.31E-05 2.43E-05 2.22E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12A-0451-C2AS:  Row A 0.0041 J 9.29E-05 0.0137 J 0.000736 J 0.0316 J 0.000645 J 0.000133 J 0.00454 J 0.00155 J 0.0000413 U0.000457 J
value to use:  Row B 0.0041 0.0000929 0.0137 0.000736 0.0316 0.000645 0.000133 0.00454 0 0.00155 0.0000413 0.000457 

55 congener TEC:  Row C 4.10E-07 2.79E-08 4.11E-07 2.21E-08 9.48E-07 1.94E-08 1.33E-05 1.36E-07 4.65E-08 1.24E-06 1.37E-08 7.77E-02 1.53E-05 1.60E-05 1.66E-05 1.56E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12A-0452-C5AS:  Row A 0.00844 J 0.000199 J 0.0193 J 0.00109 J 0.0483 J 0.000914 J 0.000215 J 0.00642 J 0.00225 J 0.0000419 U0.000686 J

value to use:  Row B 0.00844 0.000199 0.0193 0.00109 0.0483 0.000914 0.000215 0.00642 0 0.00225 0.0000419 0.000686 
56 congener TEC:  Row C 8.44E-07 5.97E-08 5.79E-07 3.27E-08 1.45E-06 2.74E-08 2.15E-05 1.93E-07 6.75E-08 1.26E-06 2.06E-08 4.95E-02 2.48E-05 2.54E-05 2.60E-05 2.50E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12A-0456-C1AS:  Row A 0.00401 J 0.0000359 U 0.0133 J 0.000687 J 0.0331 J 0.000616 J 0.000136 J 0.00501 J 0.00146 J 0.0000784 U0.000559 J
value to use:  Row B 0.00401 0.0000359 0.0133 0.000687 0.0331 0.000616 0.000136 0.00501 0 0.00146 0.0000784 0.000559 

57 congener TEC:  Row C 4.01E-07 1.08E-08 3.99E-07 2.06E-08 9.93E-07 1.85E-08 1.36E-05 1.50E-07 4.38E-08 2.35E-06 1.68E-08 1.40E-01 1.56E-05 1.68E-05 1.80E-05 1.59E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12A-0458-C3AS:  Row A 0.0508 J 0.0013 J 0.149 J 0.00983 J 0.331 J 0.00739 J 0.00102 J 0.0457 J 0.0143 J 0.000289 U 0.00356 J

value to use:  Row B 0.0508 0.0013 0.149 0.00983 0.331 0.00739 0.00102 0.0457 0 0.0143 0.000289 0.00356 
58 congener TEC:  Row C 5.08E-06 3.90E-07 4.47E-06 2.95E-07 9.93E-06 2.22E-07 1.02E-04 1.37E-06 4.29E-07 8.67E-06 1.07E-07 6.74E-02 1.24E-04 1.29E-04 1.33E-04 1.26E-04 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12A-0459-C2AS:  Row A 3.19E-02 1.75E-04 2.84E-02 1.76E-03 0.0808 J 1.31E-03 5.33E-04 9.12E-03 2.93E-03 2.51E-04 7.37E-04
value to use:  Row B 0.0319 0.000175 0.0284 0.00176 0.0808 0.00131 0.000533 0.00912 0 0.00293 0.000251 0.000737

59 congener TEC:  Row C 3.19E-06 5.25E-08 8.52E-07 5.28E-08 2.42E-06 3.93E-08 5.33E-05 2.74E-07 8.79E-08 7.53E-06 2.21E-08 No difference 6.78E-05 6.78E-05 6.78E-05 6.78E-05 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12A-0460-C1AS:  Row A 0.0352 J 0.00077 J 0.0896 J 0.00563 J 0.247 J 0.0038 J 0.000693 J 0.0276 J 0.00835 J 0.000073 U 0.002 J

value to use:  Row B 0.0352 0.00077 0.0896 0.00563 0.247 0.0038 0.000693 0.0276 0 0.00835 0.000073 0.002 
60 congener TEC:  Row C 3.52E-06 2.31E-07 2.69E-06 1.69E-07 7.41E-06 1.14E-07 6.93E-05 8.28E-07 2.51E-07 2.19E-06 6.00E-08 2.56E-02 8.46E-05 8.57E-05 8.68E-05 8.48E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12A-0461-C3AS:  Row A 0.0364 J 0.000681 J 0.0731 J 0.00487 J 0.197 J 0.0032 J 0.000741 J 0.0219 J 0.00709 J 0.0000833 U 0.0016 J
value to use:  Row B 0.0364 0.000681 0.0731 0.00487 0.197 0.0032 0.000741 0.0219 0 0.00709 0.0000833 0.0016 

61 congener TEC:  Row C 3.64E-06 2.04E-07 2.19E-06 1.46E-07 5.91E-06 9.60E-08 7.41E-05 6.57E-07 2.13E-07 2.50E-06 4.80E-08 2.83E-02 8.72E-05 8.85E-05 8.97E-05 8.77E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12A-0462-C5AS:  Row A 0.0546 J 0.0018 J 0.116 J 0.00795 J 0.227 J 0.00472 J 0.000694 J 0.0274 J 0.00807 J 0.0000647 U 0.00156 J

value to use:  Row B 0.0546 0.0018 0.116 0.00795 0.227 0.00472 0.000694 0.0274 0 0.00807 0.0000647 0.00156 
62 congener TEC:  Row C 5.46E-06 5.40E-07 3.48E-06 2.39E-07 6.81E-06 1.42E-07 6.94E-05 8.22E-07 2.42E-07 1.94E-06 4.68E-08 2.20E-02 8.72E-05 8.82E-05 8.91E-05 8.75E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

12A-0437-C4AS:  Row A
value to use:  Row B

50 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0438-C3AS:  Row A

value to use:  Row B
51 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0441-C2AS:  Row A
value to use:  Row B

52 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0445-C1AS:  Row A

value to use:  Row B
53 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0448-C2AS:  Row A
value to use:  Row B

54 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0451-C2AS:  Row A

value to use:  Row B
55 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0452-C5AS:  Row A
value to use:  Row B

56 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0456-C1AS:  Row A

value to use:  Row B
57 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0458-C3AS:  Row A
value to use:  Row B

58 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0459-C2AS:  Row A

value to use:  Row B
59 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0460-C1AS:  Row A
value to use:  Row B

60 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0461-C3AS:  Row A

value to use:  Row B
61 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0462-C5AS:  Row A
value to use:  Row B

62 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

1.58E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.41E-05 J
Qualified 1.00E+00

Dioxin/Furan

4.68E-05 J
Qualified 1.00E+00

Dioxin/Furan

3.57E-05 J
Qualified 1.00E+00

Dioxin/Furan

2.22E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.56E-05 J
Qualified 9.98E-01

Dioxin/Furan

2.50E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.59E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.26E-04 J
Qualified 1.00E+00

Dioxin/Furan

6.78E-05 none
Qualified 3.57E-02

Dioxin/Furan

8.48E-05 J
Qualified 1.00E+00

Dioxin/Furan

8.77E-05 J
Qualified 1.00E+00

Dioxin/Furan

8.75E-05 J
Qualified 1.00E+00

Dioxin/Furan
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
12A-0464-C4AS:  Row A 0.1 J 0.0029 J 0.201 J 0.0137 J 0.405 J 0.00858 J 0.00159 J 0.0489 J 0.0139 J 0.0000753 U 0.00267 J

value to use:  Row B 0.1 0.0029 0.201 0.0137 0.405 0.00858 0.00159 0.0489 0 0.0139 0.0000753 0.00267 
63 congener TEC:  Row C 1.00E-05 8.70E-07 6.03E-06 4.11E-07 1.22E-05 2.57E-07 1.59E-04 1.47E-06 4.17E-07 2.26E-06 8.01E-08 1.18E-02 1.91E-04 1.92E-04 1.93E-04 1.91E-04 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12A-0469-C2AS:  Row A 0.00363 J 0.000103 J 0.00998 J 0.000625 J 0.0241 J 0.000499 J 0.000127 J 0.00351 J 0.00121 J 0.0000415 U0.000324 J
value to use:  Row B 0.00363 0.000103 0.00998 0.000625 0.0241 0.000499 0.000127 0.00351 0 0.00121 0.0000415 0.000324 

64 congener TEC:  Row C 3.63E-07 3.09E-08 2.99E-07 1.88E-08 7.23E-07 1.50E-08 1.27E-05 1.05E-07 3.63E-08 1.25E-06 9.72E-09 8.34E-02 1.43E-05 1.49E-05 1.55E-05 1.45E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12A-0471-C6AS:  Row A 0.000032 J0.0000226 U 1.18E-04 0.000014 U 3.35E-04 0.0000138 U0.0000134 U0.0000461 J 0.0000144 U0.0000181 U0.0000168 U

value to use:  Row B 0.000032 0.0000226 0.000118 0.000014 0.000335 0.0000138 0.0000134 0.0000461 0 0.0000144 0.0000181 0.0000168 
65 congener TEC:  Row C 3.20E-09 6.78E-09 3.54E-09 4.20E-10 1.01E-08 4.14E-10 1.34E-06 1.38E-09 4.32E-10 5.43E-07 5.04E-10 1.96E+00 1.82E-08 9.64E-07 1.91E-06 1.25E-06 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12A-0473-C5AS:  Row A 1.72E-03 5.32E-05 2.93E-02 1.83E-03 7.29E-02 1.23E-03 8.24E-05 1.32E-02 3.97E-03 0.0000209 U 5.57E-04
value to use:  Row B 0.00172 0.0000532 0.0293 0.00183 0.0729 0.00123 0.0000824 0.0132 0 0.00397 0.0000209 0.000557

66 congener TEC:  Row C 1.72E-07 1.60E-08 8.79E-07 5.49E-08 2.19E-06 3.69E-08 8.24E-06 3.96E-07 1.19E-07 6.27E-07 1.67E-08 5.04E-02 1.21E-05 1.24E-05 1.27E-05 1.22E-05 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12A-0476-C3AS:  Row A 0.0197 J 3.48E-04 0.0389 J 0.00228 J 0.0916 J 0.00155 J 0.000372 J 0.011 J 0.00346 J 0.0000671 U0.000757 J

value to use:  Row B 0.0197 0.000348 0.0389 0.00228 0.0916 0.00155 0.000372 0.011 0 0.00346 0.0000671 0.000757 
67 congener TEC:  Row C 1.97E-06 1.04E-07 1.17E-06 6.84E-08 2.75E-06 4.65E-08 3.72E-05 3.30E-07 1.04E-07 2.01E-06 2.27E-08 4.50E-02 4.38E-05 4.48E-05 4.58E-05 4.42E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12A-0477-C2AS:  Row A 0.00356 J 0.0000928 J 0.0108 J 0.000603 J 0.0289 J 0.000496 J 9.48E-05 0.00374 J 0.00131 J 0.0000377 U0.000326 J
value to use:  Row B 0.00356 0.0000928 0.0108 0.000603 0.0289 0.000496 0.0000948 0.00374 0 0.00131 0.0000377 0.000326 

68 congener TEC:  Row C 3.56E-07 2.78E-08 3.24E-07 1.81E-08 8.67E-07 1.49E-08 9.48E-06 1.12E-07 3.93E-08 1.13E-06 9.78E-09 9.57E-02 1.12E-05 1.18E-05 1.24E-05 1.14E-05 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12E-0355-C2AS:  Row A 1.11E-04 0.00000358 J 3.64E-04 2.21E-05 9.02E-04 1.90E-05 0.0000027 J 1.20E-04 4.17E-05 0.00000188 U 9.29E-06

value to use:  Row B 0.000111 0.00000358 0.000364 0.0000221 0.000902 0.000019 0.0000027 0.00012 0 0.0000417 0.00000188 0.00000929
69 congener TEC:  Row C 1.11E-08 1.07E-09 1.09E-08 6.63E-10 2.71E-08 5.70E-10 2.70E-07 3.60E-09 1.25E-09 5.64E-08 2.79E-10 1.59E-01 3.27E-07 3.55E-07 3.83E-07 3.33E-07 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12E-0356-C4AS:  Row A 2.07E-05 0.00000411 U 7.47E-05 0.00000296 U 1.88E-04 5.83E-06 0.00000142 U 3.50E-05 1.49E-05 0.00000492 U0.00000443 J
value to use:  Row B 0.0000207 0.00000411 0.0000747 0.00000296 0.000188 0.000005830.00000142 0.000035 0 0.0000149 0.00000492 0.00000443 

70 congener TEC:  Row C 2.07E-09 1.23E-09 2.24E-09 8.88E-11 5.64E-09 1.75E-10 1.42E-07 1.05E-09 4.47E-10 1.48E-07 1.33E-10 1.85E+00 1.18E-08 1.57E-07 3.03E-07 1.48E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12E-0357-C2AS:  Row A 9.64E-06 0.00000401 U 1.99E-05 0.00000215 U 4.26E-05 0.00000218 U0.00000333 U0.00000829 J 0.00000303 J0.00000365 U0.00000216 U

value to use:  Row B 0.000009640.00000401 0.0000199 0.00000215 0.0000426 0.00000218 0.00000333 0.00000829 0 0.00000303 0.00000365 0.00000216 
71 congener TEC:  Row C 9.64E-10 1.20E-09 5.97E-10 6.45E-11 1.28E-09 6.54E-11 3.33E-07 2.49E-10 9.09E-11 1.10E-07 6.48E-11 1.97E+00 3.18E-09 2.25E-07 4.47E-07 3.09E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12E-0358-C1AS:  Row A 1.14E-04 0.000004 U 2.59E-04 0.00000715 J 5.91E-04 2.50E-05 4.00E-06 1.37E-04 8.83E-05 0.00000437 U 2.74E-05
value to use:  Row B 0.000114 0.000004 0.000259 0.00000715 0.000591 0.000025 0.000004 0.000137 0 0.0000883 0.00000437 0.0000274

72 congener TEC:  Row C 1.14E-08 1.20E-09 7.77E-09 2.15E-10 1.77E-08 7.50E-10 4.00E-07 4.11E-09 2.65E-09 1.31E-07 8.22E-10 2.59E-01 4.45E-07 5.12E-07 5.78E-07 4.51E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12E-0359-C5AS:  Row A 1.34E-03 1.50E-05 1.58E-03 4.87E-05 4.03E-03 1.14E-04 3.92E-05 9.70E-04 4.92E-04 0.00000742 U 1.30E-04

value to use:  Row B 0.00134 0.000015 0.00158 0.0000487 0.00403 0.000114 0.0000392 0.00097 0 0.000492 0.00000742 0.00013
73 congener TEC:  Row C 1.34E-07 4.50E-09 4.74E-08 1.46E-09 1.21E-07 3.42E-09 3.92E-06 2.91E-08 1.48E-08 2.23E-07 3.90E-09 5.07E-02 4.28E-06 4.39E-06 4.50E-06 4.32E-06 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12E-0360-C2AS:  Row A 1.02E-03 2.10E-05 3.80E-03 1.58E-04 9.39E-03 2.50E-04 4.48E-05 2.08E-03 1.05E-03 0.0000121 U 2.49E-04
value to use:  Row B 0.00102 0.000021 0.0038 0.000158 0.00939 0.00025 0.0000448 0.00208 0 0.00105 0.0000121 0.000249

74 congener TEC:  Row C 1.02E-07 6.30E-09 1.14E-07 4.74E-09 2.82E-07 7.50E-09 4.48E-06 6.24E-08 3.15E-08 3.63E-07 7.47E-09 6.88E-02 5.10E-06 5.28E-06 5.46E-06 5.17E-06 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12E-0361-C1AS:  Row A 1.57E-05 0.00000118 U 3.87E-05 1.55E-06 9.47E-05 0.00000355 .000000936 2.46E-05 1.33E-05 0.00000108 U0.00000408 J

value to use:  Row B 0.0000157 0.00000118 0.0000387 0.00000155 0.0000947 0.00000355 0.000000936 0.0000246 0 0.0000133 0.00000108 0.00000408 
75 congener TEC:  Row C 1.57E-09 3.54E-10 1.16E-09 4.65E-11 2.84E-09 1.07E-10 9.36E-08 7.38E-10 3.99E-10 3.24E-08 1.22E-10 1.80E+00 6.98E-09 7.02E-08 1.33E-07 1.01E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

12A-0464-C4AS:  Row A
value to use:  Row B

63 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0469-C2AS:  Row A

value to use:  Row B
64 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0471-C6AS:  Row A
value to use:  Row B

65 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0473-C5AS:  Row A

value to use:  Row B
66 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0476-C3AS:  Row A
value to use:  Row B

67 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0477-C2AS:  Row A

value to use:  Row B
68 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12E-0355-C2AS:  Row A
value to use:  Row B

69 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12E-0356-C4AS:  Row A

value to use:  Row B
70 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12E-0357-C2AS:  Row A
value to use:  Row B

71 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12E-0358-C1AS:  Row A

value to use:  Row B
72 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12E-0359-C5AS:  Row A
value to use:  Row B

73 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12E-0360-C2AS:  Row A

value to use:  Row B
74 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12E-0361-C1AS:  Row A
value to use:  Row B

75 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

1.91E-04 J
Qualified 1.00E+00

Dioxin/Furan

1.45E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.25E-06 J 1.25E-06 J
Qualified 9.93E-01 Qualified 9.93E-01

Dioxin/Furan Dioxin/Furan

1.22E-05 none
Qualified 4.92E-02

Dioxin/Furan

4.42E-05 J
Qualified 9.98E-01

Dioxin/Furan

1.14E-05 none
Qualified 2.34E-01

Dioxin/Furan

3.33E-07 J
Qualified 8.55E-01

Dioxin/Furan

1.48E-07 J 1.48E-07 J
Qualified 9.62E-01 Qualified 9.62E-01

Dioxin/Furan Dioxin/Furan

3.09E-07 J 3.09E-07 J
Qualified 9.94E-01 Qualified 9.94E-01

Dioxin/Furan Dioxin/Furan

4.51E-07 none
Qualified 2.29E-01

Dioxin/Furan

4.32E-06 none
Qualified 4.94E-02

Dioxin/Furan

5.17E-06 none
Qualified 6.65E-02

Dioxin/Furan

1.01E-07 J 1.01E-07 J
Qualified 9.49E-01 Qualified 9.49E-01

Dioxin/Furan Dioxin/Furan
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
12E-0362-C1AS:  Row A 1.28E-03 2.50E-05 2.96E-03 1.35E-04 7.03E-03 1.81E-04 3.30E-05 1.19E-03 4.73E-04 0.00000948 U 1.32E-04

value to use:  Row B 0.00128 0.000025 0.00296 0.000135 0.00703 0.000181 0.000033 0.00119 0 0.000473 0.00000948 0.000132
76 congener TEC:  Row C 1.28E-07 7.50E-09 8.88E-08 4.05E-09 2.11E-07 5.43E-09 3.30E-06 3.57E-08 1.42E-08 2.84E-07 3.96E-09 7.22E-02 3.80E-06 3.94E-06 4.08E-06 3.85E-06 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12E-0363-C2AS:  Row A 1.86E-03 2.00E-05 2.14E-03 7.73E-05 5.13E-03 1.71E-04 6.53E-05 1.12E-03 5.38E-04 0.00000915 U 1.49E-04
value to use:  Row B 0.00186 0.00002 0.00214 0.0000773 0.00513 0.000171 0.0000653 0.00112 0 0.000538 0.00000915 0.000149

77 congener TEC:  Row C 1.86E-07 6.00E-09 6.42E-08 2.32E-09 1.54E-07 5.13E-09 6.53E-06 3.36E-08 1.61E-08 2.75E-07 4.47E-09 3.85E-02 7.00E-06 7.14E-06 7.28E-06 7.05E-06 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12E-0364-C2AS:  Row A 5.40E-03 0.00000727 J 9.61E-04 3.18E-05 2.20E-03 9.47E-05 3.66E-05 6.74E-04 4.77E-04 0.00000695 U 1.22E-04

value to use:  Row B 0.0054 0.00000727 0.000961 0.0000318 0.0022 0.0000947 0.0000366 0.000674 0 0.000477 0.00000695 0.000122
78 congener TEC:  Row C 5.40E-07 2.18E-09 2.88E-08 9.54E-10 6.60E-08 2.84E-09 3.66E-06 2.02E-08 1.43E-08 2.09E-07 3.66E-09 4.69E-02 4.34E-06 4.44E-06 4.55E-06 4.36E-06 none Section 1

donor value to use:  Row D
donor TEC:  Row E

13B-0503-C1AS:  Row A 1.72E-04 0.000017 U 5.96E-04 4.66E-05 1.40E-03 2.81E-05 0.000014 U 1.98E-04 6.32E-05 0.0000208 U 1.90E-05
value to use:  Row B 0.000172 0.000017 0.000596 0.0000466 0.0014 0.0000281 0.000014 0.000198 0 0.0000632 0.0000208 0.000019

79 congener TEC:  Row C 1.72E-08 5.10E-09 1.79E-08 1.40E-09 4.20E-08 8.43E-10 1.40E-06 5.94E-09 1.90E-09 6.24E-07 5.70E-10 1.84E+00 8.77E-08 1.10E-06 2.12E-06 1.50E-06 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
13B-0507-C2AS:  Row A 0.0000432 J0.00000495 U 1.29E-04 0.00000674 U 2.91E-04 0.00000625 U0.00000425 U0.0000404 J 6.86E-06 0.00000687 U0.00000631 J

value to use:  Row B 0.0000432 0.00000495 0.000129 0.00000674 0.000291 0.00000625 0.00000425 0.0000404 0 0.000006860.00000687 0.00000631 
80 congener TEC:  Row C 4.32E-09 1.49E-09 3.87E-09 2.02E-10 8.73E-09 1.88E-10 4.25E-07 1.21E-09 2.06E-10 2.06E-07 1.89E-10 1.89E+00 1.85E-08 3.35E-07 6.52E-07 4.09E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

13B-0511-C3AS:  Row A 0.00599 J 0.000156 J 0.0133 J 0.000817 J 0.0322 J 0.000671 J 0.000149 J 0.00443 J 0.00155 J 0.0000609 U0.000442 J
value to use:  Row B 0.00599 0.000156 0.0133 0.000817 0.0322 0.000671 0.000149 0.00443 0 0.00155 0.0000609 0.000442 

81 congener TEC:  Row C 5.99E-07 4.68E-08 3.99E-07 2.45E-08 9.66E-07 2.01E-08 1.49E-05 1.33E-07 4.65E-08 1.83E-06 1.33E-08 1.01E-01 1.71E-05 1.81E-05 1.90E-05 1.74E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
13B-0512-G1AS:  Row A 0.0037 J 0.0000772 J 0.00896 J 0.000523 J 0.0211 J 0.000373 J 0.000101 J 0.00293 J 0.00102 J 0.0000346 U0.000299 J

value to use:  Row B 0.0037 0.0000772 0.00896 0.000523 0.0211 0.000373 0.000101 0.00293 0 0.00102 0.0000346 0.000299 
82 congener TEC:  Row C 3.70E-07 2.32E-08 2.69E-07 1.57E-08 6.33E-07 1.12E-08 1.01E-05 8.79E-08 3.06E-08 1.04E-06 8.97E-09 8.60E-02 1.15E-05 1.21E-05 1.26E-05 1.17E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

13B-0513-G1AS:  Row A 0.038 J 0.00108 J 0.0803 J 0.00491 J 0.166 J 0.00325 J 0.000558 J 0.02 J 0.00571 J 0.000128 U 0.00127 J
value to use:  Row B 0.038 0.00108 0.0803 0.00491 0.166 0.00325 0.000558 0.02 0 0.00571 0.000128 0.00127 

83 congener TEC:  Row C 3.80E-06 3.24E-07 2.41E-06 1.47E-07 4.98E-06 9.75E-08 5.58E-05 6.00E-07 1.71E-07 3.84E-06 3.81E-08 5.46E-02 6.84E-05 7.03E-05 7.22E-05 6.93E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
13B-0514-G1AS:  Row A 0.00451 J 0.0000792 J 0.0107 J 0.000641 J 0.0275 J 0.000417 J 0.0000996 J 0.00391 J 0.00134 J 0.0000496 U0.000339 J

value to use:  Row B 0.00451 0.0000792 0.0107 0.000641 0.0275 0.000417 0.0000996 0.00391 0 0.00134 0.0000496 0.000339 
84 congener TEC:  Row C 4.51E-07 2.38E-08 3.21E-07 1.92E-08 8.25E-07 1.25E-08 9.96E-06 1.17E-07 4.02E-08 1.49E-06 1.02E-08 1.19E-01 1.18E-05 1.25E-05 1.33E-05 1.20E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

13B-0520-G1AS:  Row A 0.00322 J 0.0000836 J 0.00913 J 0.000478 J 0.0214 J 0.000414 J 0.000108 J 0.00303 J 0.000977 J0.0000324 U0.000289 J
value to use:  Row B 0.00322 0.0000836 0.00913 0.000478 0.0214 0.000414 0.000108 0.00303 0 0.000977 0.0000324 0.000289 

85 congener TEC:  Row C 3.22E-07 2.51E-08 2.74E-07 1.43E-08 6.42E-07 1.24E-08 1.08E-05 9.09E-08 2.93E-08 9.72E-07 8.67E-09 7.65E-02 1.22E-05 1.27E-05 1.32E-05 1.24E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
13B-0522-G1AS:  Row A 0.0051 J 0.000129 J 0.0124 J 0.000668 J 0.0296 J 0.000518 J 0.000143 J 0.00416 J 0.00131 J 0.0000569 U0.000393 J

value to use:  Row B 0.0051 0.000129 0.0124 0.000668 0.0296 0.000518 0.000143 0.00416 0 0.00131 0.0000569 0.000393 
86 congener TEC:  Row C 5.10E-07 3.87E-08 3.72E-07 2.00E-08 8.88E-07 1.55E-08 1.43E-05 1.25E-07 3.93E-08 1.71E-06 1.18E-08 9.94E-02 1.63E-05 1.72E-05 1.80E-05 1.65E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

13B-0523-G2AS:  Row A 0.00554 J 0.000133 J 0.015 J 0.00079 J 0.0341 J 0.000641 J 0.000167 J 0.00442 J 0.00153 J 0.000145 U 0.000422 J
value to use:  Row B 0.00554 0.000133 0.015 0.00079 0.0341 0.000641 0.000167 0.00442 0 0.00153 0.000145 0.000422 

87 congener TEC:  Row C 5.54E-07 3.99E-08 4.50E-07 2.37E-08 1.02E-06 1.92E-08 1.67E-05 1.33E-07 4.59E-08 4.35E-06 1.27E-08 2.05E-01 1.90E-05 2.12E-05 2.34E-05 1.93E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
13B-0524-C1AS:  Row A 0.0039 J 0.0000296 U 0.0112 J 0.000675 J 0.0267 J 0.000553 J 1.20E-04 0.00414 J 0.00137 J 0.0000517 U0.000381 J

value to use:  Row B 0.0039 0.0000296 0.0112 0.000675 0.0267 0.000553 0.00012 0.00414 0 0.00137 0.0000517 0.000381 
88 congener TEC:  Row C 3.90E-07 8.88E-09 3.36E-07 2.03E-08 8.01E-07 1.66E-08 1.20E-05 1.24E-07 4.11E-08 1.55E-06 1.14E-08 1.07E-01 1.37E-05 1.45E-05 1.53E-05 1.39E-05 none Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

12E-0362-C1AS:  Row A
value to use:  Row B

76 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12E-0363-C2AS:  Row A

value to use:  Row B
77 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12E-0364-C2AS:  Row A
value to use:  Row B

78 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0503-C1AS:  Row A

value to use:  Row B
79 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0507-C2AS:  Row A
value to use:  Row B

80 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0511-C3AS:  Row A

value to use:  Row B
81 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0512-G1AS:  Row A
value to use:  Row B

82 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0513-G1AS:  Row A

value to use:  Row B
83 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0514-G1AS:  Row A
value to use:  Row B

84 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0520-G1AS:  Row A

value to use:  Row B
85 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0522-G1AS:  Row A
value to use:  Row B

86 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0523-G2AS:  Row A

value to use:  Row B
87 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0524-C1AS:  Row A
value to use:  Row B

88 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

3.85E-06 none
Qualified 6.97E-02

Dioxin/Furan

7.05E-06 none
Qualified 3.77E-02

Dioxin/Furan

4.36E-06 none
Qualified 4.63E-02

Dioxin/Furan

1.50E-06 J 1.50E-06 J
Qualified 9.59E-01 Qualified 9.59E-01

Dioxin/Furan Dioxin/Furan

4.09E-07 J 4.09E-07 J
Qualified 9.80E-01 Qualified 9.80E-01

Dioxin/Furan Dioxin/Furan

1.74E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.17E-05 J
Qualified 1.00E+00

Dioxin/Furan

6.93E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.20E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.24E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.65E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.93E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.39E-05 none
Qualified 2.16E-01

Dioxin/Furan
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
13B-0525-C1AS:  Row A 0.00884 J 0.000153 J 0.0134 J 0.000845 J 0.0309 J 0.000621 J 0.00018 J 0.00447 J 0.00149 J 0.000094 U 0.000423 J

value to use:  Row B 0.00884 0.000153 0.0134 0.000845 0.0309 0.000621 0.00018 0.00447 0 0.00149 0.000094 0.000423 
89 congener TEC:  Row C 8.84E-07 4.59E-08 4.02E-07 2.54E-08 9.27E-07 1.86E-08 1.80E-05 1.34E-07 4.47E-08 2.82E-06 1.27E-08 1.29E-01 2.05E-05 2.19E-05 2.33E-05 2.08E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

13B-0527-C2AS:  Row A 3.19E-04 0.00000842 U 9.34E-04 5.15E-05 2.33E-03 3.98E-05 0.0000128 J 3.09E-04 1.07E-04 0.0000195 U0.000026 J
value to use:  Row B 0.000319 0.00000842 0.000934 0.0000515 0.00233 0.0000398 0.0000128 0.000309 0 0.000107 0.0000195 0.000026 

90 congener TEC:  Row C 3.19E-08 2.53E-09 2.80E-08 1.55E-09 6.99E-08 1.19E-09 1.28E-06 9.27E-09 3.21E-09 5.85E-07 7.80E-10 3.42E-01 1.43E-06 1.72E-06 2.01E-06 1.44E-06 J Section 1
donor value to use:  Row D

donor TEC:  Row E
13B-0534-C2AS:  Row A 0.056 J 0.00186 J 0.132 J 0.00921 J 0.273 J 0.00546 J 0.000886 J 0.0326 J 0.00987 J 0.0000925 U 0.00192 J

value to use:  Row B 0.056 0.00186 0.132 0.00921 0.273 0.00546 0.000886 0.0326 0 0.00987 0.0000925 0.00192 
91 congener TEC:  Row C 5.60E-06 5.58E-07 3.96E-06 2.76E-07 8.19E-06 1.64E-07 8.86E-05 9.78E-07 2.96E-07 2.78E-06 5.76E-08 2.52E-02 1.09E-04 1.10E-04 1.11E-04 1.09E-04 J Section 1

donor value to use:  Row D
donor TEC:  Row E

13B-0536-C1AS:  Row A 0.00359 J 0.0000826 J 0.00755 J 0.000476 J 0.0187 J 0.000361 J 0.0000895 J 0.00259 J 0.000901 J0.0000436 U 0.00026 J
value to use:  Row B 0.00359 0.0000826 0.00755 0.000476 0.0187 0.000361 0.0000895 0.00259 0 0.000901 0.0000436 0.00026 

92 congener TEC:  Row C 3.59E-07 2.48E-08 2.27E-07 1.43E-08 5.61E-07 1.08E-08 8.95E-06 7.77E-08 2.70E-08 1.31E-06 7.80E-09 1.20E-01 1.03E-05 1.09E-05 1.16E-05 1.04E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
13B-0539-C3AS:  Row A 1.20E-02 1.90E-04 3.12E-02 1.90E-03 1.07E-01 1.55E-03 2.71E-04 1.14E-02 3.63E-03 0.000123 U 8.38E-04

value to use:  Row B 0.012 0.00019 0.0312 0.0019 0.107 0.00155 0.000271 0.0114 0 0.00363 0.000123 0.000838
93 congener TEC:  Row C 1.20E-06 5.70E-08 9.36E-07 5.70E-08 3.21E-06 4.65E-08 2.71E-05 3.42E-07 1.09E-07 3.69E-06 2.51E-08 1.06E-01 3.31E-05 3.49E-05 3.68E-05 3.37E-05 none Section 1

donor value to use:  Row D
donor TEC:  Row E

13B-0542-C2AS:  Row A 1.06E-04 0.0000178 U 3.67E-04 0.0000125 U 9.50E-04 0.0000121 U0.0000201 U 1.30E-04 5.84E-05 0.0000543 U 3.45E-05
value to use:  Row B 0.000106 0.0000178 0.000367 0.0000125 0.00095 0.0000121 0.0000201 0.00013 0 0.0000584 0.0000543 0.0000345

94 congener TEC:  Row C 1.06E-08 5.34E-09 1.10E-08 3.75E-10 2.85E-08 3.63E-10 2.01E-06 3.90E-09 1.75E-09 1.63E-06 1.04E-09 1.94E+00 5.68E-08 1.88E-06 3.70E-06 1.90E-06 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
13B-0543-G1AS:  Row A 0.00328 J 0.0000897 J 0.00862 J 0.000525 J 0.0206 J 0.000449 J 0.0001 J 0.0028 J 0.001 J 0.0000317 U0.000266 J

value to use:  Row B 0.00328 0.0000897 0.00862 0.000525 0.0206 0.000449 0.0001 0.0028 0 0.001 0.0000317 0.000266 
95 congener TEC:  Row C 3.28E-07 2.69E-08 2.59E-07 1.58E-08 6.18E-07 1.35E-08 1.00E-05 8.40E-08 3.00E-08 9.51E-07 7.98E-09 8.02E-02 1.14E-05 1.19E-05 1.23E-05 1.15E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

13B-0548-C1AS:  Row A 2.02E-03 6.51E-05 6.07E-03 3.30E-04 1.45E-02 2.55E-04 5.58E-05 1.83E-03 6.06E-04 9.47E-05 1.54E-04
value to use:  Row B 0.00202 0.0000651 0.00607 0.00033 0.0145 0.000255 0.0000558 0.00183 0 0.000606 0.0000947 0.000154

96 congener TEC:  Row C 2.02E-07 1.95E-08 1.82E-07 9.90E-09 4.35E-07 7.65E-09 5.58E-06 5.49E-08 1.82E-08 2.84E-06 4.62E-09 No difference 9.35E-06 9.35E-06 9.35E-06 9.35E-06 none Section 1
donor value to use:  Row D

donor TEC:  Row E
13B-0549-C3AS:  Row A 2.35E-03 7.18E-05 6.18E-03 3.25E-04 1.42E-02 2.69E-04 5.00E-05 2.02E-03 7.08E-04 1.44E-04 2.46E-04

value to use:  Row B 0.00235 0.0000718 0.00618 0.000325 0.0142 0.000269 0.00005 0.00202 0 0.000708 0.000144 0.000246
97 congener TEC:  Row C 2.35E-07 2.15E-08 1.85E-07 9.75E-09 4.26E-07 8.07E-09 5.00E-06 6.06E-08 2.12E-08 4.32E-06 7.38E-09 No difference 1.03E-05 1.03E-05 1.03E-05 1.03E-05 none Section 1

donor value to use:  Row D
donor TEC:  Row E

13B-0550-C3AS:  Row A 0.00549 J 0.000064 J 0.00733 J 0.000417 J 0.0172 J 0.000328 J 0.0000953 J 0.00253 J 0.000864 J0.0000273 U0.000204 J
value to use:  Row B 0.00549 0.000064 0.00733 0.000417 0.0172 0.000328 0.0000953 0.00253 0 0.000864 0.0000273 0.000204 

98 congener TEC:  Row C 5.49E-07 1.92E-08 2.20E-07 1.25E-08 5.16E-07 9.84E-09 9.53E-06 7.59E-08 2.59E-08 8.19E-07 6.12E-09 7.20E-02 1.10E-05 1.14E-05 1.18E-05 1.11E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
13B-0551-C2AS:  Row A 2.79E-03 7.89E-05 6.79E-03 4.28E-04 1.78E-02 3.12E-04 6.61E-05 2.19E-03 7.40E-04 0.0000432 U 1.77E-04

value to use:  Row B 0.00279 0.0000789 0.00679 0.000428 0.0178 0.000312 0.0000661 0.00219 0 0.00074 0.0000432 0.000177
99 congener TEC:  Row C 2.79E-07 2.37E-08 2.04E-07 1.28E-08 5.34E-07 9.36E-09 6.61E-06 6.57E-08 2.22E-08 1.30E-06 5.31E-09 1.54E-01 7.77E-06 8.41E-06 9.06E-06 7.89E-06 none Section 1

donor value to use:  Row D
donor TEC:  Row E

13B-0553-C2AS:  Row A 1.12E-03 0.0000271 J 5.77E-03 3.10E-04 1.45E-02 2.87E-04 4.19E-05 1.97E-03 6.35E-04 0.0000424 U 1.29E-04
value to use:  Row B 0.00112 0.0000271 0.00577 0.00031 0.0145 0.000287 0.0000419 0.00197 0 0.000635 0.0000424 0.000129

100 congener TEC:  Row C 1.12E-07 8.13E-09 1.73E-07 9.30E-09 4.35E-07 8.61E-09 4.19E-06 5.91E-08 1.91E-08 1.27E-06 3.87E-09 2.25E-01 5.02E-06 5.65E-06 6.29E-06 5.11E-06 none Section 1
donor value to use:  Row D

donor TEC:  Row E
13B-0554-C1AS:  Row A 1.29E-03 4.30E-05 3.59E-03 2.13E-04 8.75E-03 1.73E-04 3.70E-05 1.35E-03 5.03E-04 0.0000479 U 1.14E-04

value to use:  Row B 0.00129 0.000043 0.00359 0.000213 0.00875 0.000173 0.000037 0.00135 0 0.000503 0.0000479 0.000114
101 congener TEC:  Row C 1.29E-07 1.29E-08 1.08E-07 6.39E-09 2.63E-07 5.19E-09 3.70E-06 4.05E-08 1.51E-08 1.44E-06 3.42E-09 2.87E-01 4.28E-06 5.00E-06 5.72E-06 4.35E-06 none Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

13B-0525-C1AS:  Row A
value to use:  Row B

89 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0527-C2AS:  Row A

value to use:  Row B
90 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0534-C2AS:  Row A
value to use:  Row B

91 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0536-C1AS:  Row A

value to use:  Row B
92 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0539-C3AS:  Row A
value to use:  Row B

93 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0542-C2AS:  Row A

value to use:  Row B
94 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0543-G1AS:  Row A
value to use:  Row B

95 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0548-C1AS:  Row A

value to use:  Row B
96 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0549-C3AS:  Row A
value to use:  Row B

97 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0550-C3AS:  Row A

value to use:  Row B
98 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0551-C2AS:  Row A
value to use:  Row B

99 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0553-C2AS:  Row A

value to use:  Row B
100 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0554-C1AS:  Row A
value to use:  Row B

101 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

2.08E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.44E-06 J
Qualified 9.28E-01

Dioxin/Furan

1.09E-04 J
Qualified 1.00E+00

Dioxin/Furan

1.04E-05 J
Qualified 1.00E+00

Dioxin/Furan

3.37E-05 none
Qualified 1.00E-01

Dioxin/Furan

1.90E-06 J 1.90E-06 J
Qualified 9.85E-01 Qualified 9.85E-01

Dioxin/Furan Dioxin/Furan

1.15E-05 J
Qualified 1.00E+00

Dioxin/Furan

9.35E-06 none
Qualified

Dioxin/Furan

1.03E-05 none
Qualified

Dioxin/Furan

1.11E-05 J
Qualified 1.00E+00

Dioxin/Furan

7.89E-06 none
Qualified 1.43E-01

Dioxin/Furan

5.11E-06 none
Qualified 2.04E-01

Dioxin/Furan

4.35E-06 none
Qualified 2.51E-01

Dioxin/Furan
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
13B-0556-C2AS:  Row A 0.00362 J 0.0000985 J 0.00882 J 0.000513 J 0.0205 J 0.000453 J 0.000102 J 0.00305 J 0.00113 J 0.000042 U 0.000382 J

value to use:  Row B 0.00362 0.0000985 0.00882 0.000513 0.0205 0.000453 0.000102 0.00305 0 0.00113 0.000042 0.000382 
102 congener TEC:  Row C 3.62E-07 2.96E-08 2.65E-07 1.54E-08 6.15E-07 1.36E-08 1.02E-05 9.15E-08 3.39E-08 1.26E-06 1.15E-08 1.03E-01 1.16E-05 1.23E-05 1.29E-05 1.18E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

13B-0561-C1AS:  Row A 0.0342 J 5.32E-04 0.0556 J 3.50E-03 0.172 J 2.49E-03 5.12E-04 1.82E-02 6.26E-03 0.000149 U 0.0017 J
value to use:  Row B 0.0342 0.000532 0.0556 0.0035 0.172 0.00249 0.000512 0.0182 0 0.00626 0.000149 0.0017 

103 congener TEC:  Row C 3.42E-06 1.60E-07 1.67E-06 1.05E-07 5.16E-06 7.47E-08 5.12E-05 5.46E-07 1.88E-07 4.47E-06 5.10E-08 6.90E-02 6.26E-05 6.48E-05 6.70E-05 6.33E-05 none Section 1
donor value to use:  Row D

donor TEC:  Row E
13B-0563-C2AS:  Row A 3.24E-04 0.0000159 U 8.23E-04 5.02E-05 1.96E-03 4.35E-05 0.0000104 U 2.62E-04 8.76E-05 0.0000214 U0.000021 J

value to use:  Row B 0.000324 0.0000159 0.000823 0.0000502 0.00196 0.0000435 0.0000104 0.000262 0 0.0000876 0.0000214 0.000021 
104 congener TEC:  Row C 3.24E-08 4.77E-09 2.47E-08 1.51E-09 5.88E-08 1.31E-09 1.04E-06 7.86E-09 2.63E-09 6.42E-07 6.30E-10 1.73E+00 1.30E-07 9.73E-07 1.82E-06 1.19E-06 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

13B-0567-G2AS:  Row A 0.00476 J 0.000117 J 0.0124 J 0.000671 J 0.0294 J 0.000574 J 0.000139 J 0.0042 J 0.00135 J 0.0000475 U0.000397 J
value to use:  Row B 0.00476 0.000117 0.0124 0.000671 0.0294 0.000574 0.000139 0.0042 0 0.00135 0.0000475 0.000397 

105 congener TEC:  Row C 4.76E-07 3.51E-08 3.72E-07 2.01E-08 8.82E-07 1.72E-08 1.39E-05 1.26E-07 4.05E-08 1.43E-06 1.19E-08 8.59E-02 1.59E-05 1.66E-05 1.73E-05 1.61E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
13B-0571-C3AS:  Row A 1.41E-03 0.0000288 J 3.63E-03 1.95E-04 8.51E-03 1.93E-04 0.0000409 J 1.36E-03 5.23E-04 5.89E-05 1.35E-04

value to use:  Row B 0.00141 0.0000288 0.00363 0.000195 0.00851 0.000193 0.0000409 0.00136 0 0.000523 0.0000589 0.000135
106 congener TEC:  Row C 1.41E-07 8.64E-09 1.09E-07 5.85E-09 2.55E-07 5.79E-09 4.09E-06 4.08E-08 1.57E-08 1.77E-06 4.05E-09 No difference 6.44E-06 6.44E-06 6.44E-06 6.44E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

13B-0574-C2AS:  Row A 9.84E-03 2.88E-04 2.21E-02 1.39E-03 4.99E-02 8.95E-04 1.81E-04 5.49E-03 1.69E-03 0.0000203 U 3.37E-04
value to use:  Row B 0.00984 0.000288 0.0221 0.00139 0.0499 0.000895 0.000181 0.00549 0 0.00169 0.0000203 0.000337

107 congener TEC:  Row C 9.84E-07 8.64E-08 6.63E-07 4.17E-08 1.50E-06 2.69E-08 1.81E-05 1.65E-07 5.07E-08 6.09E-07 1.01E-08 2.78E-02 2.16E-05 2.19E-05 2.22E-05 2.17E-05 none Section 1
donor value to use:  Row D

donor TEC:  Row E
13B-0575-C4AS:  Row A 0.0626 J 0.00151 J 0.135 J 0.00843 J 0.31 J 0.00607 J 0.00104 J 0.0315 J 0.00984 J 0.000192 U 0.00226 J

value to use:  Row B 0.0626 0.00151 0.135 0.00843 0.31 0.00607 0.00104 0.0315 0 0.00984 0.000192 0.00226 
108 congener TEC:  Row C 6.26E-06 4.53E-07 4.05E-06 2.53E-07 9.30E-06 1.82E-07 1.04E-04 9.45E-07 2.95E-07 5.76E-06 6.78E-08 4.48E-02 1.26E-04 1.29E-04 1.32E-04 1.27E-04 J Section 1

donor value to use:  Row D
donor TEC:  Row E

13B-0577-G1AS:  Row A 0.00143 J 3.87E-05 0.00422 J 0.000207 J 0.00936 J 0.000179 J 6.94E-05 0.0016 J 0.000571 J0.0000528 U0.000167 J
value to use:  Row B 0.00143 0.0000387 0.00422 0.000207 0.00936 0.000179 0.0000694 0.0016 0 0.000571 0.0000528 0.000167 

109 congener TEC:  Row C 1.43E-07 1.16E-08 1.27E-07 6.21E-09 2.81E-07 5.37E-09 6.94E-06 4.80E-08 1.71E-08 1.58E-06 5.01E-09 1.89E-01 7.58E-06 8.38E-06 9.17E-06 7.66E-06 none Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRC02A:  Row A 0.0038 J 0.00011 J 0.011 J 0.00062 J 0.025 J 0.00064 J 0.00012 J 0.0035 J 0.0013 J 0.000024 U 0.00036 J

value to use:  Row B 0.0038 0.00011 0.011 0.00062 0.025 0.00064 0.00012 0.0035 0 0.0013 0.000024 0.00036 
110 congener TEC:  Row C 3.80E-07 3.30E-08 3.30E-07 1.86E-08 7.50E-07 1.92E-08 1.20E-05 1.05E-07 3.90E-08 7.20E-07 1.08E-08 5.13E-02 1.37E-05 1.40E-05 1.44E-05 1.38E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRC02B:  Row A 0.0044 J 0.00014 J 0.016 J 0.00095 J 0.037 J 0.00085 J 0.00015 J 0.0051 J 0.0017 J 0.000026 U 0.0004 J
value to use:  Row B 0.0044 0.00014 0.016 0.00095 0.037 0.00085 0.00015 0.0051 0 0.0017 0.000026 0.0004 

111 congener TEC:  Row C 4.40E-07 4.20E-08 4.80E-07 2.85E-08 1.11E-06 2.55E-08 1.50E-05 1.53E-07 5.10E-08 7.80E-07 1.20E-08 4.40E-02 1.73E-05 1.77E-05 1.81E-05 1.75E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRC03A:  Row A 0.0055 J 0.00014 J 0.014 J 0.00079 J 0.032 J 0.0007 J 0.00016 J 0.0044 J 0.0016 J 0.000037 U 0.00044 J

value to use:  Row B 0.0055 0.00014 0.014 0.00079 0.032 0.0007 0.00016 0.0044 0 0.0016 0.000037 0.00044 
112 congener TEC:  Row C 5.50E-07 4.20E-08 4.20E-07 2.37E-08 9.60E-07 2.10E-08 1.60E-05 1.32E-07 4.80E-08 1.11E-06 1.32E-08 5.92E-02 1.82E-05 1.88E-05 1.93E-05 1.85E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRC03B:  Row A 0.0051 J 0.00015 J 0.015 J 0.00084 J 0.032 J 0.00065 J 0.00014 J 0.0046 J 0.0016 J 0.000033 U 0.00044 J
value to use:  Row B 0.0051 0.00015 0.015 0.00084 0.032 0.00065 0.00014 0.0046 0 0.0016 0.000033 0.00044 

113 congener TEC:  Row C 5.10E-07 4.50E-08 4.50E-07 2.52E-08 9.60E-07 1.95E-08 1.40E-05 1.38E-07 4.80E-08 9.90E-07 1.32E-08 5.93E-02 1.62E-05 1.67E-05 1.72E-05 1.65E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRC04A:  Row A 0.0046 J 0.00012 J 0.012 J 0.0007 J 0.027 J 0.00055 J 0.00013 J 0.0039 J 0.0014 J 0.000026 U 0.00038 J

value to use:  Row B 0.0046 0.00012 0.012 0.0007 0.027 0.00055 0.00013 0.0039 0 0.0014 0.000026 0.00038 
114 congener TEC:  Row C 4.60E-07 3.60E-08 3.60E-07 2.10E-08 8.10E-07 1.65E-08 1.30E-05 1.17E-07 4.20E-08 7.80E-07 1.14E-08 5.11E-02 1.49E-05 1.53E-05 1.57E-05 1.50E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

13B-0556-C2AS:  Row A
value to use:  Row B

102 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0561-C1AS:  Row A

value to use:  Row B
103 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0563-C2AS:  Row A
value to use:  Row B

104 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0567-G2AS:  Row A

value to use:  Row B
105 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0571-C3AS:  Row A
value to use:  Row B

106 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0574-C2AS:  Row A

value to use:  Row B
107 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0575-C4AS:  Row A
value to use:  Row B

108 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0577-G1AS:  Row A

value to use:  Row B
109 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC02A:  Row A
value to use:  Row B

110 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC02B:  Row A

value to use:  Row B
111 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC03A:  Row A
value to use:  Row B

112 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC03B:  Row A

value to use:  Row B
113 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC04A:  Row A
value to use:  Row B

114 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

1.18E-05 J
Qualified 1.00E+00

Dioxin/Furan

6.33E-05 none
Qualified 2.20E-01

Dioxin/Furan

1.19E-06 J 1.19E-06 J
Qualified 9.29E-01 Qualified 9.29E-01

Dioxin/Furan Dioxin/Furan

1.61E-05 J
Qualified 1.00E+00

Dioxin/Furan

6.44E-06 J
Qualified 6.36E-01

Dioxin/Furan

2.17E-05 none
Qualified 2.74E-02

Dioxin/Furan

1.27E-04 J
Qualified 1.00E+00

Dioxin/Furan

7.66E-06 none
Qualified 2.42E-01

Dioxin/Furan

1.38E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.75E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.85E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.65E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.50E-05 J
Qualified 1.00E+00

Dioxin/Furan
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
LPRC04B:  Row A 0.0033 J 0.000089 J 0.0075 J 0.00044 J 0.017 J 0.00035 J 0.00012 J 0.0024 J 0.00086 J 0.000018 U 0.00025 J

value to use:  Row B 0.0033 0.000089 0.0075 0.00044 0.017 0.00035 0.00012 0.0024 0 0.00086 0.000018 0.00025 
115 congener TEC:  Row C 3.30E-07 2.67E-08 2.25E-07 1.32E-08 5.10E-07 1.05E-08 1.20E-05 7.20E-08 2.58E-08 5.40E-07 7.50E-09 4.00E-02 1.32E-05 1.35E-05 1.38E-05 1.34E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRC04C:  Row A 0.0042 J 0.00009 J 0.0097 J 0.00059 J 0.023 J 0.00048 J 0.000096 J 0.0032 J 0.0011 J 0.000026 U 0.00031 J
value to use:  Row B 0.0042 0.00009 0.0097 0.00059 0.023 0.00048 0.000096 0.0032 0 0.0011 0.000026 0.00031 

116 congener TEC:  Row C 4.20E-07 2.70E-08 2.91E-07 1.77E-08 6.90E-07 1.44E-08 9.60E-06 9.60E-08 3.30E-08 7.80E-07 9.30E-09 6.73E-02 1.12E-05 1.16E-05 1.20E-05 1.14E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRC04D:  Row A 0.005 J 0.00015 J 0.015 J 0.00086 J 0.034 J 0.00067 J 0.00016 J 0.0048 J 0.0017 J 0.000045 U 0.00048 J

value to use:  Row B 0.005 0.00015 0.015 0.00086 0.034 0.00067 0.00016 0.0048 0 0.0017 0.000045 0.00048 
117 congener TEC:  Row C 5.00E-07 4.50E-08 4.50E-07 2.58E-08 1.02E-06 2.01E-08 1.60E-05 1.44E-07 5.10E-08 1.35E-06 1.44E-08 7.13E-02 1.83E-05 1.89E-05 1.96E-05 1.85E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRC05A:  Row A 0.0055 J 0.0001 J 0.011 J 0.00059 J 0.023 J 0.00046 J 0.00011 J 0.0037 J 0.0013 J 0.000038 U 0.00037 J
value to use:  Row B 0.0055 0.0001 0.011 0.00059 0.023 0.00046 0.00011 0.0037 0 0.0013 0.000038 0.00037 

118 congener TEC:  Row C 5.50E-07 3.00E-08 3.30E-07 1.77E-08 6.90E-07 1.38E-08 1.10E-05 1.11E-07 3.90E-08 1.14E-06 1.11E-08 8.53E-02 1.28E-05 1.34E-05 1.39E-05 1.30E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRC05B:  Row A 0.0032 J 0.000092 J 0.0096 J 0.00053 J 0.021 J 0.00043 J 0.000095 J 0.0032 J 0.0012 J 0.000037 U 0.00035 J

value to use:  Row B 0.0032 0.000092 0.0096 0.00053 0.021 0.00043 0.000095 0.0032 0 0.0012 0.000037 0.00035 
119 congener TEC:  Row C 3.20E-07 2.76E-08 2.88E-07 1.59E-08 6.30E-07 1.29E-08 9.50E-06 9.60E-08 3.60E-08 1.11E-06 1.05E-08 9.66E-02 1.09E-05 1.15E-05 1.20E-05 1.11E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRC06A:  Row A 0.0054 J 0.00013 J 0.015 J 0.00073 J 0.031 J 0.00067 J 0.00013 J 0.0046 J 0.0016 J 0.000049 U 0.00046 J
value to use:  Row B 0.0054 0.00013 0.015 0.00073 0.031 0.00067 0.00013 0.0046 0 0.0016 0.000049 0.00046 

120 congener TEC:  Row C 5.40E-07 3.90E-08 4.50E-07 2.19E-08 9.30E-07 2.01E-08 1.30E-05 1.38E-07 4.80E-08 1.47E-06 1.38E-08 9.22E-02 1.52E-05 1.59E-05 1.67E-05 1.54E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRC07A:  Row A 0.006 J 0.00014 J 0.016 J 0.00083 J 0.034 J 0.00072 J 0.00017 J 0.005 J 0.0017 J 0.000048 U 0.00048 J

value to use:  Row B 0.006 0.00014 0.016 0.00083 0.034 0.00072 0.00017 0.005 0 0.0017 0.000048 0.00048 
121 congener TEC:  Row C 6.00E-07 4.20E-08 4.80E-07 2.49E-08 1.02E-06 2.16E-08 1.70E-05 1.50E-07 5.10E-08 1.44E-06 1.44E-08 7.16E-02 1.94E-05 2.01E-05 2.08E-05 1.97E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRC07B:  Row A 0.0064 J 0.00016 J 0.017 J 0.00092 J 0.036 J 0.00076 J 0.00017 J 0.0056 J 0.002 J 0.000057 U 0.0006 J
value to use:  Row B 0.0064 0.00016 0.017 0.00092 0.036 0.00076 0.00017 0.0056 0 0.002 0.000057 0.0006 

122 congener TEC:  Row C 6.40E-07 4.80E-08 5.10E-07 2.76E-08 1.08E-06 2.28E-08 1.70E-05 1.68E-07 6.00E-08 1.71E-06 1.80E-08 8.37E-02 1.96E-05 2.04E-05 2.13E-05 1.99E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRC07C:  Row A 2.50E-03 5.80E-05 7.00E-03 4.00E-04 1.60E-02 3.20E-04 0.000076 J 2.70E-03 1.10E-03 0.000023 U 3.50E-04

value to use:  Row B 0.0025 0.000058 0.007 0.0004 0.016 0.00032 0.000076 0.0027 0 0.0011 0.000023 0.00035
123 congener TEC:  Row C 2.50E-07 1.74E-08 2.10E-07 1.20E-08 4.80E-07 9.60E-09 7.60E-06 8.10E-08 3.30E-08 6.90E-07 1.05E-08 7.63E-02 8.70E-06 9.05E-06 9.39E-06 8.83E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRC07D:  Row A 0.0066 J 0.00016 J 0.016 J 0.00087 J 0.036 J 0.00073 J 0.00018 J 0.0055 J 0.0019 J 0.000056 U 0.00061 J
value to use:  Row B 0.0066 0.00016 0.016 0.00087 0.036 0.00073 0.00018 0.0055 0 0.0019 0.000056 0.00061 

124 congener TEC:  Row C 6.60E-07 4.80E-08 4.80E-07 2.61E-08 1.08E-06 2.19E-08 1.80E-05 1.65E-07 5.70E-08 1.68E-06 1.83E-08 7.85E-02 2.06E-05 2.14E-05 2.22E-05 2.08E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRC08A:  Row A 0.0055 J 0.00013 J 0.018 J 0.0012 J 0.041 J 0.00086 J 0.00014 J 0.0062 J 0.002 J 0.000046 U 0.00052 J

value to use:  Row B 0.0055 0.00013 0.018 0.0012 0.041 0.00086 0.00014 0.0062 0 0.002 0.000046 0.00052 
125 congener TEC:  Row C 5.50E-07 3.90E-08 5.40E-07 3.60E-08 1.23E-06 2.58E-08 1.40E-05 1.86E-07 6.00E-08 1.38E-06 1.56E-08 7.94E-02 1.67E-05 1.74E-05 1.81E-05 1.70E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRC09A:  Row A 0.0048 J 0.00011 J 0.012 J 0.00071 J 0.028 J 0.00061 J 0.00014 J 0.0045 J 0.0015 J 0.000039 U 0.00047 J
value to use:  Row B 0.0048 0.00011 0.012 0.00071 0.028 0.00061 0.00014 0.0045 0 0.0015 0.000039 0.00047 

126 congener TEC:  Row C 4.80E-07 3.30E-08 3.60E-07 2.13E-08 8.40E-07 1.83E-08 1.40E-05 1.35E-07 4.50E-08 1.17E-06 1.41E-08 7.08E-02 1.59E-05 1.65E-05 1.71E-05 1.62E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRC10A:  Row A 0.0038 J 0.000022 U 0.0095 J 0.00054 J 0.02 J 0.00042 J 0.00011 J 0.0031 J 0.001 J 0.000037 U 0.00027 J

value to use:  Row B 0.0038 0.000022 0.0095 0.00054 0.02 0.00042 0.00011 0.0031 0 0.001 0.000037 0.00027 
127 congener TEC:  Row C 3.80E-07 6.60E-09 2.85E-07 1.62E-08 6.00E-07 1.26E-08 1.10E-05 9.30E-08 3.00E-08 1.11E-06 8.10E-09 8.60E-02 1.24E-05 1.30E-05 1.35E-05 1.26E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

LPRC04B:  Row A
value to use:  Row B

115 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC04C:  Row A

value to use:  Row B
116 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC04D:  Row A
value to use:  Row B

117 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC05A:  Row A

value to use:  Row B
118 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC05B:  Row A
value to use:  Row B

119 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC06A:  Row A

value to use:  Row B
120 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC07A:  Row A
value to use:  Row B

121 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC07B:  Row A

value to use:  Row B
122 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC07C:  Row A
value to use:  Row B

123 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC07D:  Row A

value to use:  Row B
124 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC08A:  Row A
value to use:  Row B

125 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC09A:  Row A

value to use:  Row B
126 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC10A:  Row A
value to use:  Row B

127 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

1.34E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.14E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.85E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.30E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.11E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.54E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.97E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.99E-05 J
Qualified 1.00E+00

Dioxin/Furan

8.83E-06 J
Qualified 8.83E-01

Dioxin/Furan

2.08E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.70E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.62E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.26E-05 J
Qualified 1.00E+00

Dioxin/Furan
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
LPRC12A:  Row A 4.70E-03 0.000023 U 6.50E-03 3.80E-04 1.50E-02 3.30E-04 1.10E-04 2.40E-03 8.70E-04 0.000039 U 2.40E-04

value to use:  Row B 0.0047 0.000023 0.0065 0.00038 0.015 0.00033 0.00011 0.0024 0 0.00087 0.000039 0.00024
128 congener TEC:  Row C 4.70E-07 6.90E-09 1.95E-07 1.14E-08 4.50E-07 9.90E-09 1.10E-05 7.20E-08 2.61E-08 1.17E-06 7.20E-09 9.17E-02 1.22E-05 1.28E-05 1.34E-05 1.24E-05 none Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRC13A:  Row A 3.30E-03 0.000028 U 4.70E-03 1.60E-04 1.30E-02 5.20E-04 1.10E-04 2.90E-03 1.70E-03 0.000049 U 4.40E-04
value to use:  Row B 0.0033 0.000028 0.0047 0.00016 0.013 0.00052 0.00011 0.0029 0 0.0017 0.000049 0.00044

129 congener TEC:  Row C 3.30E-07 8.40E-09 1.41E-07 4.80E-09 3.90E-07 1.56E-08 1.10E-05 8.70E-08 5.10E-08 1.47E-06 1.32E-08 1.16E-01 1.20E-05 1.28E-05 1.35E-05 1.22E-05 none Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRC15A:  Row A 7.50E-04 3.20E-05 1.90E-02 1.20E-03 0.044 J 7.10E-04 8.90E-05 7.70E-03 2.40E-03 0.000021 U 2.60E-04

value to use:  Row B 0.00075 0.000032 0.019 0.0012 0.044 0.00071 0.000089 0.0077 0 0.0024 0.000021 0.00026
130 congener TEC:  Row C 7.50E-08 9.60E-09 5.70E-07 3.60E-08 1.32E-06 2.13E-08 8.90E-06 2.31E-07 7.20E-08 6.30E-07 7.80E-09 5.45E-02 1.12E-05 1.16E-05 1.19E-05 1.14E-05 none Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRH05A:  Row A 0.0045 J 0.000087 J 0.0088 J 0.00049 J 0.02 J 0.00025 J 0.00013 J 0.0032 J 0.0012 J 0.000037 U 0.00038 J
value to use:  Row B 0.0045 0.000087 0.0088 0.00049 0.02 0.00025 0.00013 0.0032 0 0.0012 0.000037 0.00038 

131 congener TEC:  Row C 4.50E-07 2.61E-08 2.64E-07 1.47E-08 6.00E-07 7.50E-09 1.30E-05 9.60E-08 3.60E-08 1.11E-06 1.14E-08 7.37E-02 1.45E-05 1.51E-05 1.56E-05 1.47E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRH05B:  Row A 0.0048 J 0.00013 J 0.012 J 0.00063 J 0.026 J 0.00062 J 0.00014 J 0.0041 J 0.0015 J 0.000026 U 0.00041 J

value to use:  Row B 0.0048 0.00013 0.012 0.00063 0.026 0.00062 0.00014 0.0041 0 0.0015 0.000026 0.00041 
132 congener TEC:  Row C 4.80E-07 3.90E-08 3.60E-07 1.89E-08 7.80E-07 1.86E-08 1.40E-05 1.23E-07 4.50E-08 7.80E-07 1.23E-08 4.80E-02 1.59E-05 1.63E-05 1.67E-05 1.60E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRH07B:  Row A 3.50E-03 8.50E-05 7.50E-03 4.30E-04 1.90E-02 4.40E-04 0.00011 J 3.60E-03 1.60E-03 0.000028 U 5.90E-04
value to use:  Row B 0.0035 0.000085 0.0075 0.00043 0.019 0.00044 0.00011 0.0036 0 0.0016 0.000028 0.00059

133 congener TEC:  Row C 3.50E-07 2.55E-08 2.25E-07 1.29E-08 5.70E-07 1.32E-08 1.10E-05 1.08E-07 4.80E-08 8.40E-07 1.77E-08 6.57E-02 1.24E-05 1.28E-05 1.32E-05 1.25E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRH09B:  Row A 0.0045 J 0.00012 J 0.012 J 0.00068 J 0.027 J 0.00057 J 0.00011 J 0.0039 J 0.0014 J 0.000034 U 0.00039 J

value to use:  Row B 0.0045 0.00012 0.012 0.00068 0.027 0.00057 0.00011 0.0039 0 0.0014 0.000034 0.00039 
134 congener TEC:  Row C 4.50E-07 3.60E-08 3.60E-07 2.04E-08 8.10E-07 1.71E-08 1.10E-05 1.17E-07 4.20E-08 1.02E-06 1.17E-08 7.63E-02 1.29E-05 1.34E-05 1.39E-05 1.31E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRH10A:  Row A 0.0026 J 0.000073 J 0.0083 J 0.00048 J 0.02 J 0.00041 J 0.000098 J 0.003 J 0.001 J 0.000017 U 0.00026 J
value to use:  Row B 0.0026 0.000073 0.0083 0.00048 0.02 0.00041 0.000098 0.003 0 0.001 0.000017 0.00026 

135 congener TEC:  Row C 2.60E-07 2.19E-08 2.49E-07 1.44E-08 6.00E-07 1.23E-08 9.80E-06 9.00E-08 3.00E-08 5.10E-07 7.80E-09 4.50E-02 1.11E-05 1.13E-05 1.16E-05 1.12E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRH11A:  Row A 5.90E-04 0.0000073 U 1.80E-03 1.00E-04 4.50E-03 8.60E-05 0.00002 J 6.00E-04 2.00E-04 0.00001 U 5.10E-05

value to use:  Row B 0.00059 0.0000073 0.0018 0.0001 0.0045 0.000086 0.00002 0.0006 0 0.0002 0.00001 0.000051
136 congener TEC:  Row C 5.90E-08 2.19E-09 5.40E-08 3.00E-09 1.35E-07 2.58E-09 2.00E-06 1.80E-08 6.00E-09 3.00E-07 1.53E-09 1.24E-01 2.28E-06 2.43E-06 2.58E-06 2.31E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRH11B:  Row A 7.60E-04 0.0000079 U 1.80E-03 9.70E-05 5.00E-03 9.20E-05 0.000018 J 6.00E-04 2.10E-04 0.0000081 U 5.00E-05
value to use:  Row B 0.00076 0.0000079 0.0018 0.000097 0.005 0.000092 0.000018 0.0006 0 0.00021 0.0000081 0.00005

137 congener TEC:  Row C 7.60E-08 2.37E-09 5.40E-08 2.91E-09 1.50E-07 2.76E-09 1.80E-06 1.80E-08 6.30E-09 2.43E-07 1.50E-09 1.10E-01 2.11E-06 2.23E-06 2.36E-06 2.15E-06 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRH12B:  Row A 2.10E-03 6.10E-05 5.80E-03 3.50E-04 1.40E-02 2.70E-04 0.000059 J 2.00E-03 7.00E-04 0.000019 U 1.90E-04

value to use:  Row B 0.0021 0.000061 0.0058 0.00035 0.014 0.00027 0.000059 0.002 0 0.0007 0.000019 0.00019
138 congener TEC:  Row C 2.10E-07 1.83E-08 1.74E-07 1.05E-08 4.20E-07 8.10E-09 5.90E-06 6.00E-08 2.10E-08 5.70E-07 5.70E-09 8.01E-02 6.83E-06 7.11E-06 7.40E-06 6.93E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRH13B:  Row A 0.0047 J 0.00003 U 0.02 J 0.0012 J 0.048 J 0.0000067 U0.000042 U 0.0074 J 0.0024 J 0.000065 U 0.00048 J
value to use:  Row B 0.0047 0.00003 0.02 0.0012 0.048 0.0000067 0.000042 0.0074 0 0.0024 0.000065 0.00048 

139 congener TEC:  Row C 4.70E-07 9.00E-09 6.00E-07 3.60E-08 1.44E-06 2.01E-10 4.20E-06 2.22E-07 7.20E-08 1.95E-06 1.44E-08 1.04E+00 2.85E-06 5.93E-06 9.01E-06 6.73E-06 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
LPRH16A:  Row A 1.60E-04 0.000013 U 3.60E-04 0.0000059 U 6.60E-04 2.60E-05 0.000016 U 1.40E-04 6.50E-05 0.000018 U 0.000017 U

value to use:  Row B 0.00016 0.000013 0.00036 0.0000059 0.00066 0.000026 0.000016 0.00014 0 0.000065 0.000018 0.000017 
140 congener TEC:  Row C 1.60E-08 3.90E-09 1.08E-08 1.77E-10 1.98E-08 7.80E-10 1.60E-06 4.20E-09 1.95E-09 5.40E-07 5.10E-10 1.90E+00 5.35E-08 1.13E-06 2.20E-06 1.52E-06 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

LPRC12A:  Row A
value to use:  Row B

128 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC13A:  Row A

value to use:  Row B
129 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC15A:  Row A
value to use:  Row B

130 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRH05A:  Row A

value to use:  Row B
131 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRH05B:  Row A
value to use:  Row B

132 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRH07B:  Row A

value to use:  Row B
133 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRH09B:  Row A
value to use:  Row B

134 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRH10A:  Row A

value to use:  Row B
135 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRH11A:  Row A
value to use:  Row B

136 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRH11B:  Row A

value to use:  Row B
137 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRH12B:  Row A
value to use:  Row B

138 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRH13B:  Row A

value to use:  Row B
139 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRH16A:  Row A
value to use:  Row B

140 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

1.24E-05 none
Qualified 8.77E-02

Dioxin/Furan

1.22E-05 none
Qualified 1.09E-01

Dioxin/Furan

1.14E-05 none
Qualified 1.64E-01

Dioxin/Furan

1.47E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.60E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.25E-05 J
Qualified 8.96E-01

Dioxin/Furan

1.31E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.12E-05 J
Qualified 1.00E+00

Dioxin/Furan

2.31E-06 J
Qualified 8.92E-01

Dioxin/Furan

2.15E-06 J
Qualified 8.68E-01

Dioxin/Furan

6.93E-06 J
Qualified 8.75E-01

Dioxin/Furan

6.73E-06 J 6.73E-06 J
Qualified 1.00E+00 Qualified 1.00E+00

Dioxin/Furan Dioxin/Furan

1.52E-06 J 1.52E-06 J
Qualified 9.76E-01 Qualified 9.76E-01

Dioxin/Furan Dioxin/Furan
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
LPRH16B:  Row A 2.50E-04 5.60E-06 6.70E-04 3.10E-05 1.50E-03 3.70E-05 0.000013 J 3.00E-04 1.40E-04 0.0000052 U 3.10E-05

value to use:  Row B 0.00025 0.0000056 0.00067 0.000031 0.0015 0.000037 0.000013 0.0003 0 0.00014 0.0000052 0.000031
141 congener TEC:  Row C 2.50E-08 1.68E-09 2.01E-08 9.30E-10 4.50E-08 1.11E-09 1.30E-06 9.00E-09 4.20E-09 1.56E-07 9.30E-10 1.05E-01 1.41E-06 1.49E-06 1.56E-06 1.42E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRH17A:  Row A 4.70E-04 0.000014 J 1.30E-03 7.20E-05 3.10E-03 6.50E-05 0.000021 J 5.40E-04 2.00E-04 0.0000042 U 5.30E-05
value to use:  Row B 0.00047 0.000014 0.0013 0.000072 0.0031 0.000065 0.000021 0.00054 0 0.0002 0.0000042 0.000053

142 congener TEC:  Row C 4.70E-08 4.20E-09 3.90E-08 2.16E-09 9.30E-08 1.95E-09 2.10E-06 1.62E-08 6.00E-09 1.26E-07 1.59E-09 5.31E-02 2.31E-06 2.37E-06 2.44E-06 2.33E-06 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT01C:  Row A 0.0024 J 7.50E-05 6.40E-03 3.80E-04 1.50E-02 3.10E-04 0.000074 J 1.90E-03 6.80E-04 3.90E-05 1.90E-04

value to use:  Row B 0.0024 0.000075 0.0064 0.00038 0.015 0.00031 0.000074 0.0019 0 0.00068 0.000039 0.00019
143 congener TEC:  Row C 2.40E-07 2.25E-08 1.92E-07 1.14E-08 4.50E-07 9.30E-09 7.40E-06 5.70E-08 2.04E-08 1.17E-06 5.70E-09 No difference 9.58E-06 9.58E-06 9.58E-06 9.58E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT01D:  Row A 0.0035 J 0.0001 J 0.009 J 0.00052 J 0.02 J 0.00041 J 0.00009 J 0.003 J 0.001 J 0.000018 U 0.00029 J
value to use:  Row B 0.0035 0.0001 0.009 0.00052 0.02 0.00041 0.00009 0.003 0 0.001 0.000018 0.00029 

144 congener TEC:  Row C 3.50E-07 3.00E-08 2.70E-07 1.56E-08 6.00E-07 1.23E-08 9.00E-06 9.00E-08 3.00E-08 5.40E-07 8.70E-09 5.06E-02 1.04E-05 1.07E-05 1.09E-05 1.05E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT01E:  Row A 0.0015 J 4.90E-05 3.50E-03 2.00E-04 8.20E-03 1.70E-04 0.000043 J 1.10E-03 3.90E-04 2.30E-05 9.50E-05

value to use:  Row B 0.0015 0.000049 0.0035 0.0002 0.0082 0.00017 0.000043 0.0011 0 0.00039 0.000023 0.000095
145 congener TEC:  Row C 1.50E-07 1.47E-08 1.05E-07 6.00E-09 2.46E-07 5.10E-09 4.30E-06 3.30E-08 1.17E-08 6.90E-07 2.85E-09 No difference 5.56E-06 5.56E-06 5.56E-06 5.56E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT02C:  Row A 0.0041 J 0.00011 J 0.01 J 0.00058 J 0.023 J 0.00066 J 0.00011 J 0.0032 J 0.0012 J 0.000061 J 0.00034 J
value to use:  Row B 0.0041 0.00011 0.01 0.00058 0.023 0.00066 0.00011 0.0032 0 0.0012 0.000061 0.00034 

146 congener TEC:  Row C 4.10E-07 3.30E-08 3.00E-07 1.74E-08 6.90E-07 1.98E-08 1.10E-05 9.60E-08 3.60E-08 1.83E-06 1.02E-08 No difference 1.44E-05 1.44E-05 1.44E-05 1.44E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT02D:  Row A 0.0039 J 0.00011 J 0.0099 J 0.00063 J 0.025 J 0.00052 J 0.00013 J 0.0034 J 0.0012 J 0.000021 U 0.00032 J

value to use:  Row B 0.0039 0.00011 0.0099 0.00063 0.025 0.00052 0.00013 0.0034 0 0.0012 0.000021 0.00032 
147 congener TEC:  Row C 3.90E-07 3.30E-08 2.97E-07 1.89E-08 7.50E-07 1.56E-08 1.30E-05 1.02E-07 3.60E-08 6.30E-07 9.60E-09 4.21E-02 1.47E-05 1.50E-05 1.53E-05 1.48E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT03A:  Row A 0.004 J 0.00012 J 0.013 J 0.00073 J 0.028 J 0.00069 J 0.00013 J 0.004 J 0.0015 J 0.000026 U 0.00042 J
value to use:  Row B 0.004 0.00012 0.013 0.00073 0.028 0.00069 0.00013 0.004 0 0.0015 0.000026 0.00042 

148 congener TEC:  Row C 4.00E-07 3.60E-08 3.90E-07 2.19E-08 8.40E-07 2.07E-08 1.30E-05 1.20E-07 4.50E-08 7.80E-07 1.26E-08 5.11E-02 1.49E-05 1.53E-05 1.57E-05 1.50E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT03F:  Row A 0.0043 J 0.00013 J 0.012 J 0.00069 J 0.027 J 0.00058 J 0.00013 J 0.0045 J 0.0015 J 0.000024 U 0.00049 J

value to use:  Row B 0.0043 0.00013 0.012 0.00069 0.027 0.00058 0.00013 0.0045 0 0.0015 0.000024 0.00049 
149 congener TEC:  Row C 4.30E-07 3.90E-08 3.60E-07 2.07E-08 8.10E-07 1.74E-08 1.30E-05 1.35E-07 4.50E-08 7.20E-07 1.47E-08 4.73E-02 1.49E-05 1.52E-05 1.56E-05 1.50E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT04A:  Row A 1.90E-04 0.0000031 U 4.60E-04 2.60E-05 1.10E-03 2.40E-05 0.0000025 U0.0000049 U 6.00E-05 0.0000044 U 1.60E-05
value to use:  Row B 0.00019 0.0000031 0.00046 0.000026 0.0011 0.000024 0.0000025 0.0000049 0 0.00006 0.0000044 0.000016

150 congener TEC:  Row C 1.90E-08 9.30E-10 1.38E-08 7.80E-10 3.30E-08 7.20E-10 2.50E-07 1.47E-10 1.80E-09 1.32E-07 4.80E-10 1.47E+00 6.96E-08 2.61E-07 4.53E-07 3.00E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
LPRT04E:  Row A 0.0042 J 0.00013 J 0.013 J 0.00078 J 0.031 J 0.00071 J 0.000079 J 0.0046 J 0.0016 J 0.000082 J 0.00051 J

value to use:  Row B 0.0042 0.00013 0.013 0.00078 0.031 0.00071 0.000079 0.0046 0 0.0016 0.000082 0.00051 
151 congener TEC:  Row C 4.20E-07 3.90E-08 3.90E-07 2.34E-08 9.30E-07 2.13E-08 7.90E-06 1.38E-07 4.80E-08 2.46E-06 1.53E-08 No difference 1.24E-05 1.24E-05 1.24E-05 1.24E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT04F:  Row A 7.20E-03 4.50E-05 4.90E-03 2.50E-04 1.10E-02 2.80E-04 0.0001 J 1.90E-03 8.40E-04 0.000016 U 2.70E-04
value to use:  Row B 0.0072 0.000045 0.0049 0.00025 0.011 0.00028 0.0001 0.0019 0 0.00084 0.000016 0.00027

152 congener TEC:  Row C 7.20E-07 1.35E-08 1.47E-07 7.50E-09 3.30E-07 8.40E-09 1.00E-05 5.70E-08 2.52E-08 4.80E-07 8.10E-09 4.15E-02 1.13E-05 1.16E-05 1.18E-05 1.14E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT05A:  Row A 0.0029 J 0.000076 J 0.0089 J 0.0005 J 0.019 J 0.00041 J 0.00012 J 0.0028 J 0.001 J 0.000045 U 0.00029 J

value to use:  Row B 0.0029 0.000076 0.0089 0.0005 0.019 0.00041 0.00012 0.0028 0 0.001 0.000045 0.00029 
153 congener TEC:  Row C 2.90E-07 2.28E-08 2.67E-07 1.50E-08 5.70E-07 1.23E-08 1.20E-05 8.40E-08 3.00E-08 1.35E-06 8.70E-09 9.66E-02 1.33E-05 1.40E-05 1.46E-05 1.34E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

LPRH16B:  Row A
value to use:  Row B

141 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRH17A:  Row A

value to use:  Row B
142 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT01C:  Row A
value to use:  Row B

143 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT01D:  Row A

value to use:  Row B
144 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT01E:  Row A
value to use:  Row B

145 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT02C:  Row A

value to use:  Row B
146 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT02D:  Row A
value to use:  Row B

147 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT03A:  Row A

value to use:  Row B
148 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT03F:  Row A
value to use:  Row B

149 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT04A:  Row A

value to use:  Row B
150 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT04E:  Row A
value to use:  Row B

151 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT04F:  Row A

value to use:  Row B
152 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT05A:  Row A
value to use:  Row B

153 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

1.42E-06 J
Qualified 9.31E-01

Dioxin/Furan

2.33E-06 J
Qualified 9.15E-01

Dioxin/Furan

9.58E-06 J
Qualified 7.98E-01

Dioxin/Furan

1.05E-05 J
Qualified 1.00E+00

Dioxin/Furan

5.56E-06 J
Qualified 8.00E-01

Dioxin/Furan

1.44E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.48E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.50E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.50E-05 J
Qualified 1.00E+00

Dioxin/Furan

3.00E-07 J 3.00E-07 J
Qualified 8.46E-01 Qualified 8.46E-01

Dioxin/Furan Dioxin/Furan

1.24E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.14E-05 J
Qualified 8.88E-01

Dioxin/Furan

1.34E-05 J
Qualified 1.00E+00

Dioxin/Furan
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
LPRT05C:  Row A 0.0024 J 0.000071 J 0.021 J 0.0013 J 0.053 J 0.00089 J 0.000093 J 0.0083 J 0.0025 J 0.000026 U 0.00041 J

value to use:  Row B 0.0024 0.000071 0.021 0.0013 0.053 0.00089 0.000093 0.0083 0 0.0025 0.000026 0.00041 
154 congener TEC:  Row C 2.40E-07 2.13E-08 6.30E-07 3.90E-08 1.59E-06 2.67E-08 9.30E-06 2.49E-07 7.50E-08 7.80E-07 1.23E-08 6.20E-02 1.22E-05 1.26E-05 1.30E-05 1.23E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT05F:  Row A 0.0039 J 0.00011 J 0.011 J 0.0007 J 0.027 J 0.00089 J 0.000098 J 0.004 J 0.0014 J 0.000041 U 0.00038 J
value to use:  Row B 0.0039 0.00011 0.011 0.0007 0.027 0.00089 0.000098 0.004 0 0.0014 0.000041 0.00038 

155 congener TEC:  Row C 3.90E-07 3.30E-08 3.30E-07 2.10E-08 8.10E-07 2.67E-08 9.80E-06 1.20E-07 4.20E-08 1.23E-06 1.14E-08 1.01E-01 1.16E-05 1.22E-05 1.28E-05 1.18E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT06A:  Row A 0.0057 J 0.00015 J 0.015 J 0.00085 J 0.034 J 0.00068 J 0.00015 J 0.0047 J 0.0017 J 0.000031 U 0.00047 J

value to use:  Row B 0.0057 0.00015 0.015 0.00085 0.034 0.00068 0.00015 0.0047 0 0.0017 0.000031 0.00047 
156 congener TEC:  Row C 5.70E-07 4.50E-08 4.50E-07 2.55E-08 1.02E-06 2.04E-08 1.50E-05 1.41E-07 5.10E-08 9.30E-07 1.41E-08 5.22E-02 1.73E-05 1.78E-05 1.83E-05 1.75E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT06B:  Row A 0.0049 J 0.00013 J 0.013 J 0.00078 J 0.029 J 0.00064 J 0.00014 J 0.0043 J 0.0015 J 0.000025 U 0.00044 J
value to use:  Row B 0.0049 0.00013 0.013 0.00078 0.029 0.00064 0.00014 0.0043 0 0.0015 0.000025 0.00044 

157 congener TEC:  Row C 4.90E-07 3.90E-08 3.90E-07 2.34E-08 8.70E-07 1.92E-08 1.40E-05 1.29E-07 4.50E-08 7.50E-07 1.32E-08 4.57E-02 1.60E-05 1.64E-05 1.68E-05 1.62E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT06F:  Row A 0.0052 J 0.00013 J 0.012 J 0.0007 J 0.027 J 0.00057 J 0.00013 J 0.0042 J 0.0015 J 0.000037 U 0.00045 J

value to use:  Row B 0.0052 0.00013 0.012 0.0007 0.027 0.00057 0.00013 0.0042 0 0.0015 0.000037 0.00045 
158 congener TEC:  Row C 5.20E-07 3.90E-08 3.60E-07 2.10E-08 8.10E-07 1.71E-08 1.30E-05 1.26E-07 4.50E-08 1.11E-06 1.35E-08 7.16E-02 1.50E-05 1.55E-05 1.61E-05 1.52E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT07C:  Row A 0.0099 J 0.00018 J 0.032 J 0.0023 J 0.086 J 0.0015 J 0.00031 J 0.013 J 0.0043 J 0.000048 U 0.0012 J
value to use:  Row B 0.0099 0.00018 0.032 0.0023 0.086 0.0015 0.00031 0.013 0 0.0043 0.000048 0.0012 

159 congener TEC:  Row C 9.90E-07 5.40E-08 9.60E-07 6.90E-08 2.58E-06 4.50E-08 3.10E-05 3.90E-07 1.29E-07 1.44E-06 3.60E-08 3.89E-02 3.63E-05 3.70E-05 3.77E-05 3.66E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT07E:  Row A 0.0093 J 0.00016 J 0.015 J 0.00093 J 0.035 J 0.00071 J 0.00019 J 0.0052 J 0.0018 J 0.000043 U 0.00062 J

value to use:  Row B 0.0093 0.00016 0.015 0.00093 0.035 0.00071 0.00019 0.0052 0 0.0018 0.000043 0.00062 
160 congener TEC:  Row C 9.30E-07 4.80E-08 4.50E-07 2.79E-08 1.05E-06 2.13E-08 1.90E-05 1.56E-07 5.40E-08 1.29E-06 1.86E-08 5.76E-02 2.18E-05 2.24E-05 2.30E-05 2.21E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT08A:  Row A 0.0031 J 0.0001 J 0.0097 J 0.00058 J 0.024 J 0.00048 J 0.0001 J 0.0035 J 0.0012 J 0.000039 U 0.00039 J
value to use:  Row B 0.0031 0.0001 0.0097 0.00058 0.024 0.00048 0.0001 0.0035 0 0.0012 0.000039 0.00039 

161 congener TEC:  Row C 3.10E-07 3.00E-08 2.91E-07 1.74E-08 7.20E-07 1.44E-08 1.00E-05 1.05E-07 3.60E-08 1.17E-06 1.17E-08 9.65E-02 1.15E-05 1.21E-05 1.27E-05 1.17E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT08B:  Row A 0.0038 J 0.00012 J 0.0099 J 0.00061 J 0.024 J 0.00047 J 0.00011 J 0.0035 J 0.0012 J 0.000033 U 0.00037 J

value to use:  Row B 0.0038 0.00012 0.0099 0.00061 0.024 0.00047 0.00011 0.0035 0 0.0012 0.000033 0.00037 
162 congener TEC:  Row C 3.80E-07 3.60E-08 2.97E-07 1.83E-08 7.20E-07 1.41E-08 1.10E-05 1.05E-07 3.60E-08 9.90E-07 1.11E-08 7.55E-02 1.26E-05 1.31E-05 1.36E-05 1.28E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT08C:  Row A 0.0081 J 0.00015 J 0.024 J 0.0015 J 0.062 J 0.00099 J 0.00022 J 0.0082 J 0.0027 J 0.000044 U 0.00071 J
value to use:  Row B 0.0081 0.00015 0.024 0.0015 0.062 0.00099 0.00022 0.0082 0 0.0027 0.000044 0.00071 

163 congener TEC:  Row C 8.10E-07 4.50E-08 7.20E-07 4.50E-08 1.86E-06 2.97E-08 2.20E-05 2.46E-07 8.10E-08 1.32E-06 2.13E-08 4.98E-02 2.59E-05 2.65E-05 2.72E-05 2.61E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT09D:  Row A 0.0038 J 0.00011 J 0.0095 J 0.00056 J 0.022 J 0.00048 J 0.000097 J 0.0034 J 0.0012 J 0.000017 U 0.00034 J

value to use:  Row B 0.0038 0.00011 0.0095 0.00056 0.022 0.00048 0.000097 0.0034 0 0.0012 0.000017 0.00034 
164 congener TEC:  Row C 3.80E-07 3.30E-08 2.85E-07 1.68E-08 6.60E-07 1.44E-08 9.70E-06 1.02E-07 3.60E-08 5.10E-07 1.02E-08 4.44E-02 1.12E-05 1.15E-05 1.17E-05 1.13E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT09G:  Row A 9.30E-04 2.90E-05 2.30E-03 1.70E-04 5.00E-03 1.20E-04 0.000022 J 6.50E-04 2.10E-04 0.0000064 U 0.00005 J
value to use:  Row B 0.00093 0.000029 0.0023 0.00017 0.005 0.00012 0.000022 0.00065 0 0.00021 0.0000064 0.00005 

165 congener TEC:  Row C 9.30E-08 8.70E-09 6.90E-08 5.10E-09 1.50E-07 3.60E-09 2.20E-06 1.95E-08 6.30E-09 1.92E-07 1.50E-09 7.24E-02 2.56E-06 2.65E-06 2.75E-06 2.60E-06 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT10D:  Row A 2.20E-04 0.0000025 U 7.00E-04 3.90E-05 1.60E-03 3.60E-05 0.000011 J 2.50E-04 9.40E-05 0.0000044 U 2.70E-05

value to use:  Row B 0.00022 0.0000025 0.0007 0.000039 0.0016 0.000036 0.000011 0.00025 0 0.000094 0.0000044 0.000027
166 congener TEC:  Row C 2.20E-08 7.50E-10 2.10E-08 1.17E-09 4.80E-08 1.08E-09 1.10E-06 7.50E-09 2.82E-09 1.32E-07 8.10E-10 1.04E-01 1.20E-06 1.27E-06 1.34E-06 1.22E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

LPRT05C:  Row A
value to use:  Row B

154 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT05F:  Row A

value to use:  Row B
155 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT06A:  Row A
value to use:  Row B

156 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT06B:  Row A

value to use:  Row B
157 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT06F:  Row A
value to use:  Row B

158 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT07C:  Row A

value to use:  Row B
159 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT07E:  Row A
value to use:  Row B

160 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT08A:  Row A

value to use:  Row B
161 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT08B:  Row A
value to use:  Row B

162 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT08C:  Row A

value to use:  Row B
163 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT09D:  Row A
value to use:  Row B

164 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT09G:  Row A

value to use:  Row B
165 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT10D:  Row A
value to use:  Row B

166 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

1.23E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.18E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.75E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.62E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.52E-05 J
Qualified 1.00E+00

Dioxin/Furan

3.66E-05 J
Qualified 1.00E+00

Dioxin/Furan

2.21E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.17E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.28E-05 J
Qualified 1.00E+00

Dioxin/Furan

2.61E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.13E-05 J
Qualified 1.00E+00

Dioxin/Furan

2.60E-06 J
Qualified 8.71E-01

Dioxin/Furan

1.22E-06 J
Qualified 9.22E-01

Dioxin/Furan
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
LPRT11B:  Row A 8.20E-04 2.60E-05 2.60E-03 1.60E-04 6.20E-03 1.10E-04 0.000032 J 9.40E-04 3.60E-04 0.000041 U 1.70E-04

value to use:  Row B 0.00082 0.000026 0.0026 0.00016 0.0062 0.00011 0.000032 0.00094 0 0.00036 0.000041 0.00017
167 congener TEC:  Row C 8.20E-08 7.80E-09 7.80E-08 4.80E-09 1.86E-07 3.30E-09 3.20E-06 2.82E-08 1.08E-08 1.23E-06 5.10E-09 2.91E-01 3.61E-06 4.22E-06 4.84E-06 3.65E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT11D:  Row A 1.90E-03 5.40E-05 6.00E-03 3.60E-04 1.40E-02 2.80E-04 0.000054 J 2.10E-03 7.00E-04 0.000025 U 1.80E-04
value to use:  Row B 0.0019 0.000054 0.006 0.00036 0.014 0.00028 0.000054 0.0021 0 0.0007 0.000025 0.00018

168 congener TEC:  Row C 1.90E-07 1.62E-08 1.80E-07 1.08E-08 4.20E-07 8.40E-09 5.40E-06 6.30E-08 2.10E-08 7.50E-07 5.40E-09 1.12E-01 6.31E-06 6.69E-06 7.06E-06 6.42E-06 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT11F:  Row A 4.90E-04 0.0000078 U 1.50E-03 8.90E-05 3.50E-03 7.50E-05 0.00002 J 5.60E-04 2.00E-04 0.000014 U 8.20E-05

value to use:  Row B 0.00049 0.0000078 0.0015 0.000089 0.0035 0.000075 0.00002 0.00056 0 0.0002 0.000014 0.000082
169 congener TEC:  Row C 4.90E-08 2.34E-09 4.50E-08 2.67E-09 1.05E-07 2.25E-09 2.00E-06 1.68E-08 6.00E-09 4.20E-07 2.46E-09 1.73E-01 2.23E-06 2.44E-06 2.65E-06 2.26E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT12D:  Row A 2.40E-03 3.40E-05 3.60E-03 2.10E-04 8.60E-03 1.60E-04 0.000052 J 1.30E-03 4.20E-04 0.000012 U 1.10E-04
value to use:  Row B 0.0024 0.000034 0.0036 0.00021 0.0086 0.00016 0.000052 0.0013 0 0.00042 0.000012 0.00011

170 congener TEC:  Row C 2.40E-07 1.02E-08 1.08E-07 6.30E-09 2.58E-07 4.80E-09 5.20E-06 3.90E-08 1.26E-08 3.60E-07 3.30E-09 5.94E-02 5.88E-06 6.06E-06 6.24E-06 5.96E-06 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT12E:  Row A 0.021 J 0.0004 J 0.04 J 0.0028 J 0.098 J 0.002 J 0.00039 J 0.013 J 0.004 J 0.000041 U 0.00087 J

value to use:  Row B 0.021 0.0004 0.04 0.0028 0.098 0.002 0.00039 0.013 0 0.004 0.000041 0.00087 
171 congener TEC:  Row C 2.10E-06 1.20E-07 1.20E-06 8.40E-08 2.94E-06 6.00E-08 3.90E-05 3.90E-07 1.20E-07 1.23E-06 2.61E-08 2.64E-02 4.60E-05 4.67E-05 4.73E-05 4.63E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT13B:  Row A 0.0052 J 0.00013 J 0.013 J 0.0008 J 0.031 J 0.00061 J 0.00016 J 0.0054 J 0.002 J 0.000035 U 0.001 J
value to use:  Row B 0.0052 0.00013 0.013 0.0008 0.031 0.00061 0.00016 0.0054 0 0.002 0.000035 0.001 

172 congener TEC:  Row C 5.20E-07 3.90E-08 3.90E-07 2.40E-08 9.30E-07 1.83E-08 1.60E-05 1.62E-07 6.00E-08 1.05E-06 3.00E-08 5.62E-02 1.82E-05 1.87E-05 1.92E-05 1.84E-05 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT13E:  Row A 0.0015 J 0.000051 J 0.0051 J 0.00029 J 0.011 J 0.00024 J 0.000056 J 0.0018 J 0.00064 J 0.0000088 U 0.00017 J

value to use:  Row B 0.0015 0.000051 0.0051 0.00029 0.011 0.00024 0.000056 0.0018 0 0.00064 0.0000088 0.00017 
173 congener TEC:  Row C 1.50E-07 1.53E-08 1.53E-07 8.70E-09 3.30E-07 7.20E-09 5.60E-06 5.40E-08 1.92E-08 2.64E-07 5.10E-09 4.08E-02 6.34E-06 6.47E-06 6.61E-06 6.39E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT15B:  Row A 0.0015 J 0.000041 J 0.0066 J 0.00036 J 0.015 J 0.0003 J 0.000065 J 0.0026 J 0.00082 J 0.000014 U 0.00017 J
value to use:  Row B 0.0015 0.000041 0.0066 0.00036 0.015 0.0003 0.000065 0.0026 0 0.00082 0.000014 0.00017 

174 congener TEC:  Row C 1.50E-07 1.23E-08 1.98E-07 1.08E-08 4.50E-07 9.00E-09 6.50E-06 7.80E-08 2.46E-08 4.20E-07 5.10E-09 5.49E-02 7.44E-06 7.65E-06 7.86E-06 7.50E-06 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT15D:  Row A 3.00E-04 1.10E-05 8.80E-04 5.10E-05 2.10E-03 4.60E-05 1.30E-05 3.40E-04 1.20E-04 0.0000049 U 3.10E-05

value to use:  Row B 0.0003 0.000011 0.00088 0.000051 0.0021 0.000046 0.000013 0.00034 0 0.00012 0.0000049 0.000031
175 congener TEC:  Row C 3.00E-08 3.30E-09 2.64E-08 1.53E-09 6.30E-08 1.38E-09 1.30E-06 1.02E-08 3.60E-09 1.47E-07 9.30E-10 9.71E-02 1.44E-06 1.51E-06 1.59E-06 1.46E-06 none Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT16C:  Row A 1.10E-04 0.0000022 U 4.70E-04 2.60E-05 1.00E-03 2.30E-05 0.0000084 J 2.10E-04 6.60E-05 0.0000026 U 1.40E-05
value to use:  Row B 0.00011 0.0000022 0.00047 0.000026 0.001 0.000023 0.0000084 0.00021 0 0.000066 0.0000026 0.000014

176 congener TEC:  Row C 1.10E-08 6.60E-10 1.41E-08 7.80E-10 3.00E-08 6.90E-10 8.40E-07 6.30E-09 1.98E-09 7.80E-08 4.20E-10 8.33E-02 9.05E-07 9.45E-07 9.84E-07 9.13E-07 J Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT16D:  Row A 0.00026 J 0.000011 J 0.00091 J 0.000051 J 0.0019 J 0.00005 J 0.00001 J 0.00026 J 0.00009 J 0.0000027 U0.000021 J

value to use:  Row B 0.00026 0.000011 0.00091 0.000051 0.0019 0.00005 0.00001 0.00026 0 0.00009 0.0000027 0.000021 
177 congener TEC:  Row C 2.60E-08 3.30E-09 2.73E-08 1.53E-09 5.70E-08 1.50E-09 1.00E-06 7.80E-09 2.70E-09 8.10E-08 6.30E-10 6.93E-02 1.13E-06 1.17E-06 1.21E-06 1.14E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

LPRT16E:  Row A 3.40E-04 9.90E-06 1.10E-03 6.00E-05 2.60E-03 6.00E-05 1.50E-05 4.60E-04 1.70E-04 0.0000025 U 4.00E-05
value to use:  Row B 0.00034 0.0000099 0.0011 0.00006 0.0026 0.00006 0.000015 0.00046 0 0.00017 0.0000025 0.00004

178 congener TEC:  Row C 3.40E-08 2.97E-09 3.30E-08 1.80E-09 7.80E-08 1.80E-09 1.50E-06 1.38E-08 5.10E-09 7.50E-08 1.20E-09 4.39E-02 1.67E-06 1.71E-06 1.75E-06 1.68E-06 none Section 1
donor value to use:  Row D

donor TEC:  Row E
LPRT17A:  Row A 4.90E-03 3.00E-04 0.075 J 4.50E-03 0.18 J 2.70E-03 0.00036 J 2.70E-02 8.20E-03 0.000018 U 9.20E-04

value to use:  Row B 0.0049 0.0003 0.075 0.0045 0.18 0.0027 0.00036 0.027 0 0.0082 0.000018 0.00092
179 congener TEC:  Row C 4.90E-07 9.00E-08 2.25E-06 1.35E-07 5.40E-06 8.10E-08 3.60E-05 8.10E-07 2.46E-07 5.40E-07 2.76E-08 1.18E-02 4.55E-05 4.58E-05 4.61E-05 4.57E-05 J Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

LPRT11B:  Row A
value to use:  Row B

167 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT11D:  Row A

value to use:  Row B
168 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT11F:  Row A
value to use:  Row B

169 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT12D:  Row A

value to use:  Row B
170 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT12E:  Row A
value to use:  Row B

171 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT13B:  Row A

value to use:  Row B
172 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT13E:  Row A
value to use:  Row B

173 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT15B:  Row A

value to use:  Row B
174 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT15D:  Row A
value to use:  Row B

175 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT16C:  Row A

value to use:  Row B
176 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT16D:  Row A
value to use:  Row B

177 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT16E:  Row A

value to use:  Row B
178 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT17A:  Row A
value to use:  Row B

179 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

3.65E-06 J
Qualified 9.16E-01

Dioxin/Furan

6.42E-06 J
Qualified 8.71E-01

Dioxin/Furan

2.26E-06 J
Qualified 9.14E-01

Dioxin/Furan

5.96E-06 J
Qualified 8.91E-01

Dioxin/Furan

4.63E-05 J
Qualified 1.00E+00

Dioxin/Furan

1.84E-05 J
Qualified 1.00E+00

Dioxin/Furan

6.39E-06 J
Qualified 1.00E+00

Dioxin/Furan

7.50E-06 J
Qualified 1.00E+00

Dioxin/Furan

1.46E-06 none
Qualified 9.26E-02

Dioxin/Furan

9.13E-07 J
Qualified 9.34E-01

Dioxin/Furan

1.14E-06 J
Qualified 1.00E+00

Dioxin/Furan

1.68E-06 none
Qualified 4.29E-02

Dioxin/Furan

4.57E-05 J
Qualified 9.59E-01

Dioxin/Furan
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Project Name:
Matrix: Sitewide Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

AECOM
11/10/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

TEQs from Substitution KM Method

Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e1

56
)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
LPRT17D:  Row A 9.70E-04 1.00E-05 1.20E-03 6.10E-05 2.90E-03 6.10E-05 0.000018 J 4.40E-04 1.70E-04 0.0000035 U 4.20E-05

value to use:  Row B 0.00097 0.00001 0.0012 0.000061 0.0029 0.000061 0.000018 0.00044 0 0.00017 0.0000035 0.000042
180 congener TEC:  Row C 9.70E-08 3.00E-09 3.60E-08 1.83E-09 8.70E-08 1.83E-09 1.80E-06 1.32E-08 5.10E-09 1.05E-07 1.26E-09 5.00E-02 2.05E-06 2.10E-06 2.15E-06 2.07E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

   

LPRT17D:  Row A
value to use:  Row B

180 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

         
 

           
 

      
  KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

2.07E-06 J
Qualified 8.86E-01

Dioxin/Furan
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SUMMARY OF PCB-TEQs CALCULATED USING THE EPA ADVANCED KM TEQ CALCULATOR
ACCESSIBLE SURFACE SEDIMENT - SITEWIDE
BASELINE HUMAN HEALTH RISK ASSESSMENT

LOWER PASSAIC RIVER STUDY AREA

Line Sample ID PCB-TEQ Result 
(mg/kg) Qualifier River 

Mile

Bank 
(RM 6-9 

only)
Line #1 08A-0003-C1AS 1.79E-05 J 0-3 --
Line #2 08A-0006-C1AS 2.35E-05 J 0-3 --
Line #3 08A-0007-C2AS 4.07E-05 J 0-3 --
Line #4 08A-0011-C1AS 1.61E-05 J 0-3 --
Line #5 08A-0015-C2AS 2.68E-05 J 0-3 --
Line #6 08A-0020-C2AS 1.77E-05 J 0-3 --
Line #7 08A-0022-C1AS 1.72E-05 J 0-3 --
Line #8 08A-0026-C1AS 1.34E-05 J 3-6 --
Line #9 08A-0045-C2AS 2.30E-04 J 6-9 East
Line #10 08A-0048-C2AS 2.45E-05 J 6-9 East
Line #11 08A-0050-C1AS 4.04E-06 J 6-9 West
Line #12 08A-0057-C1AS 1.39E-04 J 6-9 East
Line #13 08A-0060-C1AS 1.80E-05 J 9-12 --
Line #14 08A-0065-C3AS 1.19E-05 J 9-12 --
Line #15 08A-0074-C2AS 7.91E-06 J 12-15 --
Line #16 08A-0082-C2AS 3.17E-06 J 12-15 --
Line #17 08A-0084-C1AS 4.09E-06 J 12-15 --
Line #18 08A-0085-C1AS 2.58E-05 J 12-15 --
Line #19 08A-0089-C2AS 2.77E-06 J 15-17.4 --
Line #20 08A-0090-C5AS 1.56E-06 J 15-17.4 --
Line #21 08A-0092-C1AS 1.42E-07 J 15-17.4 --
Line #22 08A-0096-C3AS 7.58E-06 J 15-17.4 --
Line #23 08A-0106-C1AS 5.07E-07 J 6-9 West
Line #24 08A-0107-C2AS 1.23E-06 J 6-9 West
Line #25 08A-0109-C3AS 1.18E-07 J 9-12 --
Line #26 08A-0110-C1AS 5.61E-06 J 9-12 --
Line #27 08A-0112-C2AS 3.57E-06 J 15-17.4 --
Line #28 08A-0113-C1AS 1.88E-06 J 15-17.4 --
Line #29 08A-0114-C2AS 1.96E-05 J 9-12 --
Line #30 11B-0302-C1AS 2.26E-05 9-12 --
Line #31 11B-0304-C1AS 2.01E-05 J 9-12 --
Line #32 11B-0306-C3AS 2.07E-05 J 9-12 --
Line #33 11B-0308-C2AS 1.85E-05 J 9-12 --
Line #34 11B-0327-C2AS 1.51E-04 J 9-12 --
Line #35 11B-0329-C3AS 2.14E-04 J 9-12 --
Line #36 11B-0330-C2AS 1.08E-04 9-12 --
Line #37 12A-0401-C2AS 8.55E-06 0-3 --
Line #38 12A-0403-C1AS 4.36E-05 J 0-3 --
Line #39 12A-0404-C2AS 1.37E-05 J 0-3 --
Line #40 12A-0407-C3AS 1.65E-05 J 0-3 --
Line #41 12A-0409-C7AS 1.72E-05 J 0-3 --
Line #42 12A-0412-C2AS 2.51E-05 J 0-3 --
Line #43 12A-0413-C4AS 7.35E-05 J 0-3 --
Line #44 12A-0424-C3AS 2.79E-06 3-6 --
Line #45 12A-0429-C2AS 1.88E-05 J 3-6 --
Line #46 12A-0431-C4AS 2.15E-05 J 3-6 --
Line #47 12A-0433-C3AS 1.32E-05 J 3-6 --
Line #48 12A-0434-C2AS 6.81E-06 J 3-6 --
Line #49 12A-0436-C1AS 1.04E-05 J 3-6 --
Line #50 12A-0437-C4AS 1.58E-05 J 3-6 --
Line #51 12A-0438-C3AS 1.41E-05 J 3-6 --
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SUMMARY OF PCB-TEQs CALCULATED USING THE EPA ADVANCED KM TEQ CALCULATOR
ACCESSIBLE SURFACE SEDIMENT - SITEWIDE
BASELINE HUMAN HEALTH RISK ASSESSMENT

LOWER PASSAIC RIVER STUDY AREA

Line Sample ID PCB-TEQ Result 
(mg/kg) Qualifier River 

Mile

Bank 
(RM 6-9 

only)
Line #52 12A-0441-C2AS 4.68E-05 J 3-6 --
Line #53 12A-0445-C1AS 3.57E-05 J 3-6 --
Line #54 12A-0448-C2AS 2.22E-05 J 3-6 --
Line #55 12A-0451-C2AS 1.56E-05 J 6-9 East
Line #56 12A-0452-C5AS 2.50E-05 J 6-9 East
Line #57 12A-0456-C1AS 1.59E-05 J 6-9 West
Line #58 12A-0458-C3AS 1.26E-04 J 6-9 East
Line #59 12A-0459-C2AS 6.78E-05 6-9 East
Line #60 12A-0460-C1AS 8.48E-05 J 6-9 East
Line #61 12A-0461-C3AS 8.77E-05 J 6-9 West
Line #62 12A-0462-C5AS 8.75E-05 J 6-9 West
Line #63 12A-0464-C4AS 1.91E-04 J 6-9 East
Line #64 12A-0469-C2AS 1.45E-05 J 6-9 East
Line #65 12A-0471-C6AS 1.25E-06 J 6-9 East
Line #66 12A-0473-C5AS 1.22E-05 9-12 --
Line #67 12A-0476-C3AS 4.42E-05 J 9-12 --
Line #68 12A-0477-C2AS 1.14E-05 9-12 --
Line #69 12E-0355-C2AS 3.33E-07 J 9-12 --
Line #70 12E-0356-C4AS 1.48E-07 J 9-12 --
Line #71 12E-0357-C2AS 3.09E-07 J 9-12 --
Line #72 12E-0358-C1AS 4.51E-07 9-12 --
Line #73 12E-0359-C5AS 4.32E-06 9-12 --
Line #74 12E-0360-C2AS 5.17E-06 9-12 --
Line #75 12E-0361-C1AS 1.01E-07 J 9-12 --
Line #76 12E-0362-C1AS 3.85E-06 9-12 --
Line #77 12E-0363-C2AS 7.05E-06 9-12 --
Line #78 12E-0364-C2AS 4.36E-06 9-12 --
Line #79 13B-0503-C1AS 1.50E-06 J 6-9 East
Line #80 13B-0507-C2AS 4.09E-07 J 6-9 East
Line #81 13B-0511-C3AS 1.74E-05 J 6-9 East
Line #82 13B-0512-G1AS 1.17E-05 J 6-9 West
Line #83 13B-0513-G1AS 6.93E-05 J 6-9 East
Line #84 13B-0514-G1AS 1.20E-05 J 6-9 West
Line #85 13B-0520-G1AS 1.24E-05 J 9-12 --
Line #86 13B-0522-G1AS 1.65E-05 J 9-12 --
Line #87 13B-0523-G2AS 1.93E-05 J 9-12 --
Line #88 13B-0524-C1AS 1.39E-05 9-12 --
Line #89 13B-0525-C1AS 2.08E-05 J 9-12 --
Line #90 13B-0527-C2AS 1.44E-06 J 9-12 --
Line #91 13B-0534-C2AS 1.09E-04 J 9-12 --
Line #92 13B-0536-C1AS 1.04E-05 J 9-12 --
Line #93 13B-0539-C3AS 3.37E-05 9-12 --
Line #94 13B-0542-C2AS 1.90E-06 J 9-12 --
Line #95 13B-0543-G1AS 1.15E-05 J 9-12 --
Line #96 13B-0548-C1AS 9.35E-06 9-12 --
Line #97 13B-0549-C3AS 1.03E-05 9-12 --
Line #98 13B-0550-C3AS 1.11E-05 J 9-12 --
Line #99 13B-0551-C2AS 7.89E-06 9-12 --
Line #100 13B-0553-C2AS 5.11E-06 12-15 --
Line #101 13B-0554-C1AS 4.35E-06 12-15 --
Line #102 13B-0556-C2AS 1.18E-05 J 12-15 --
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SUMMARY OF PCB-TEQs CALCULATED USING THE EPA ADVANCED KM TEQ CALCULATOR
ACCESSIBLE SURFACE SEDIMENT - SITEWIDE
BASELINE HUMAN HEALTH RISK ASSESSMENT

LOWER PASSAIC RIVER STUDY AREA

Line Sample ID PCB-TEQ Result 
(mg/kg) Qualifier River 

Mile

Bank 
(RM 6-9 

only)
Line #103 13B-0561-C1AS 6.33E-05 12-15 --
Line #104 13B-0563-C2AS 1.19E-06 J 12-15 --
Line #105 13B-0567-G2AS 1.61E-05 J 9-12 --
Line #106 13B-0571-C3AS 6.44E-06 J 12-15 --
Line #107 13B-0574-C2AS 2.17E-05 12-15 --
Line #108 13B-0575-C4AS 1.27E-04 J 9-12 --
Line #109 13B-0577-G1AS 7.66E-06 9-12 --
Line #110 LPRC02A 1.38E-05 J 0-3 --
Line #111 LPRC02B 1.75E-05 J 0-3 --
Line #112 LPRC03A 1.85E-05 J 0-3 --
Line #113 LPRC03B 1.65E-05 J 0-3 --
Line #114 LPRC04A 1.50E-05 J 3-6 --
Line #115 LPRC04B 1.34E-05 J 3-6 --
Line #116 LPRC04C 1.14E-05 J 3-6 --
Line #117 LPRC04D 1.85E-05 J 3-6 --
Line #118 LPRC05A 1.30E-05 J 3-6 --
Line #119 LPRC05B 1.11E-05 J 3-6 --
Line #120 LPRC06A 1.54E-05 J 3-6 --
Line #121 LPRC07A 1.97E-05 J 6-9 East
Line #122 LPRC07B 1.99E-05 J 6-9 West
Line #123 LPRC07C 8.83E-06 J 6-9 East
Line #124 LPRC07D 2.08E-05 J 6-9 West
Line #125 LPRC08A 1.70E-05 J 6-9 West
Line #126 LPRC09A 1.62E-05 J 6-9 East
Line #127 LPRC10A 1.26E-05 J 9-12 --
Line #128 LPRC12A 1.24E-05 9-12 --
Line #129 LPRC13A 1.22E-05 12-15 --
Line #130 LPRC15A 1.14E-05 12-15 --
Line #131 LPRH05A 1.47E-05 J 3-6 --
Line #132 LPRH05B 1.60E-05 J 3-6 --
Line #133 LPRH07B 1.25E-05 J 6-9 East
Line #134 LPRH09B 1.31E-05 J 6-9 East
Line #135 LPRH10A 1.12E-05 J 9-12 --
Line #136 LPRH11A 2.31E-06 J 9-12 --
Line #137 LPRH11B 2.15E-06 J 9-12 --
Line #138 LPRH12B 6.93E-06 J 9-12 --
Line #139 LPRH13B 6.73E-06 J 12-15 --
Line #140 LPRH16A 1.52E-06 J 15-17.4 --
Line #141 LPRH16B 1.42E-06 J 15-17.4 --
Line #142 LPRH17A 2.33E-06 J 15-17.4 --
Line #143 LPRT01C 9.58E-06 J 0-3 --
Line #144 LPRT01D 1.05E-05 J 0-3 --
Line #145 LPRT01E 5.56E-06 J 0-3 --
Line #146 LPRT02C 1.44E-05 J 0-3 --
Line #147 LPRT02D 1.48E-05 J 0-3 --
Line #148 LPRT03A 1.50E-05 J 0-3 --
Line #149 LPRT03F 1.50E-05 J 0-3 --
Line #150 LPRT04A 3.00E-07 J 3-6 --
Line #151 LPRT04E 1.24E-05 J 3-6 --
Line #152 LPRT04F 1.14E-05 J 3-6 --
Line #153 LPRT05A 1.34E-05 J 3-6 --
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SUMMARY OF PCB-TEQs CALCULATED USING THE EPA ADVANCED KM TEQ CALCULATOR
ACCESSIBLE SURFACE SEDIMENT - SITEWIDE
BASELINE HUMAN HEALTH RISK ASSESSMENT

LOWER PASSAIC RIVER STUDY AREA

Line Sample ID PCB-TEQ Result 
(mg/kg) Qualifier River 

Mile

Bank 
(RM 6-9 

only)
Line #154 LPRT05C 1.23E-05 J 3-6 --
Line #155 LPRT05F 1.18E-05 J 3-6 --
Line #156 LPRT06A 1.75E-05 J 3-6 --
Line #157 LPRT06B 1.62E-05 J 3-6 --
Line #158 LPRT06F 1.52E-05 J 3-6 --
Line #159 LPRT07C 3.66E-05 J 6-9 West
Line #160 LPRT07E 2.21E-05 J 6-9 West
Line #161 LPRT08A 1.17E-05 J 6-9 West
Line #162 LPRT08B 1.28E-05 J 6-9 East
Line #163 LPRT08C 2.61E-05 J 6-9 East
Line #164 LPRT09D 1.13E-05 J 6-9 East
Line #165 LPRT09G 2.60E-06 J 6-9 East
Line #166 LPRT10D 1.22E-06 J 9-12 --
Line #167 LPRT11B 3.65E-06 J 9-12 --
Line #168 LPRT11D 6.42E-06 J 9-12 --
Line #169 LPRT11F 2.26E-06 J 9-12 --
Line #170 LPRT12D 5.96E-06 J 9-12 --
Line #171 LPRT12E 4.63E-05 J 12-15 --
Line #172 LPRT13B 1.84E-05 J 12-15 --
Line #173 LPRT13E 6.39E-06 J 12-15 --
Line #174 LPRT15B 7.50E-06 J 12-15 --
Line #175 LPRT15D 1.46E-06 12-15 --
Line #176 LPRT16C 9.13E-07 J 15-17.4 --
Line #177 LPRT16D 1.14E-06 J 15-17.4 --
Line #178 LPRT16E 1.68E-06 15-17.4 --
Line #179 LPRT17A 4.57E-05 J 15-17.4 --
Line #180 LPRT17D 2.07E-06 J 15-17.4 --
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

08A-0003-C1AS:  Row A 0.000613 J 0.00000522 J 0.00000327 J 0.0000209 J 0.000013 J 0.000401 J 0.00482 J 0.0000372 J 0.0000214 J 0.0000438 J 0.000333 J 0.0000742 J 0.000000724 J 0.0000235 J 0.00135 J 0.0000167 J 0.00189 J

value to use:  Row B 0.000613 0.00000522 0.00000327 0.0000209 0.000013 0.000401 0.00482 0.0000372 0.0000214 0.0000438 0.000333 0.0000742 0.000000724 0.0000235 0.00135 0.0000167 0.00189 

1 congener TEC:  Row C 6.13E-04 5.22E-06 3.27E-07 2.09E-06 1.30E-06 4.01E-06 1.45E-06 3.72E-06 6.42E-07 1.31E-05 3.33E-05 7.42E-06 7.24E-08 2.35E-06 1.35E-05 1.67E-07 5.67E-07

donor value to use:  Row D
donor TEC:  Row E

08A-0006-C1AS:  Row A 0.000255 J 0.00000341 J 0.00000347 J 0.0000167 J 0.0000112 J 0.00036 J 0.00409 J 0.0000141 J 0.0000074 J 0.0000145 J 0.000118 J 0.0000254 J 0.000000389 J 0.000013 J 0.0005 J 0.000009 J 0.000942 J

value to use:  Row B 2.55E-04 0.00000341 0.00000347 0.0000167 0.0000112 0.00036 0.00409 0.0000141 0.0000074 0.0000145 0.000118 0.0000254 0.000000389 0.000013 0.0005 0.000009 0.000942 

2 congener TEC:  Row C 2.55E-04 3.41E-06 3.47E-07 1.67E-06 1.12E-06 3.60E-06 1.23E-06 1.41E-06 2.22E-07 4.35E-06 1.18E-05 2.54E-06 3.89E-08 1.30E-06 5.00E-06 9.00E-08 2.83E-07

donor value to use:  Row D
donor TEC:  Row E

08A-0007-C2AS:  Row A 0.000251 J 0.00000274 J 0.00000291 J 0.000015 J 0.0000106 J 0.000322 J 0.00375 J 0.0000172 J 0.00000728 J 0.0000141 J 0.000117 J 0.0000227 J 0.000000484 U 0.0000119 J 0.000504 J 0.00000897 J 0.0011 J

value to use:  Row B 0.000251 0.00000274 0.00000291 0.000015 0.0000106 0.000322 0.00375 0.0000172 0.00000728 0.0000141 0.000117 0.0000227 0.000000484 0.0000119 0.000504 0.00000897 0.0011 

3 congener TEC:  Row C 2.51E-04 2.74E-06 2.91E-07 1.50E-06 1.06E-06 3.22E-06 1.13E-06 1.72E-06 2.18E-07 4.23E-06 1.17E-05 2.27E-06 4.84E-08 1.19E-06 5.04E-06 8.97E-08 3.30E-07

donor value to use:  Row D
donor TEC:  Row E

08A-0011-C1AS:  Row A 0.00105 J 0.00000436 J 0.00000304 J 0.0000307 J 0.000012 J 0.000379 J 0.00467 J 0.000022 J 0.0000108 J 0.0000316 J 0.00021 J 0.0000458 J 0.000000414 J 0.000017 J 0.000935 J 0.0000139 J 0.00167 J

value to use:  Row B 0.00105 0.00000436 0.00000304 0.0000307 0.000012 0.000379 0.00467 0.000022 0.0000108 0.0000316 0.00021 0.0000458 0.000000414 0.000017 0.000935 0.0000139 0.00167 

4 congener TEC:  Row C 1.05E-03 4.36E-06 3.04E-07 3.07E-06 1.20E-06 3.79E-06 1.40E-06 2.20E-06 3.24E-07 9.48E-06 2.10E-05 4.58E-06 4.14E-08 1.70E-06 9.35E-06 1.39E-07 5.01E-07

donor value to use:  Row D
donor TEC:  Row E

08A-0015-C2AS:  Row A 0.000206 J 0.00000325 J 0.00000323 J 0.0000175 J 0.0000122 J 0.000358 J 0.00397 J 0.0000172 J 0.00000853 J 0.0000182 J 0.000141 J 0.0000247 J 0.000000354 U 0.0000139 J 0.000539 J 0.0000101 J 0.00114 J

value to use:  Row B 0.000206 0.00000325 0.00000323 0.0000175 0.0000122 0.000358 0.00397 0.0000172 0.00000853 0.0000182 0.000141 0.0000247 0.000000354 0.0000139 0.000539 0.0000101 0.00114 

5 congener TEC:  Row C 2.06E-04 3.25E-06 3.23E-07 1.75E-06 1.22E-06 3.58E-06 1.19E-06 1.72E-06 2.56E-07 5.46E-06 1.41E-05 2.47E-06 3.54E-08 1.39E-06 5.39E-06 1.01E-07 3.42E-07

donor value to use:  Row D
donor TEC:  Row E

08A-0020-C2AS:  Row A 0.000228 J 0.00000429 J 0.00000353 J 0.000021 J 0.000013 J 0.000354 J 0.00406 J 0.0000218 J 0.00000862 J 0.0000195 J 0.000143 J 0.0000254 J 0.000000903 U 0.0000141 J 0.000569 J 0.0000109 J 0.000933 J

value to use:  Row B 0.000228 0.00000429 0.00000353 0.000021 0.000013 0.000354 0.00406 0.0000218 0.00000862 0.0000195 0.000143 0.0000254 0.000000903 0.0000141 0.000569 0.0000109 0.000933 

6 congener TEC:  Row C 2.28E-04 4.29E-06 3.53E-07 2.10E-06 1.30E-06 3.54E-06 1.22E-06 2.18E-06 2.59E-07 5.85E-06 1.43E-05 2.54E-06 9.03E-08 1.41E-06 5.69E-06 1.09E-07 2.80E-07

donor value to use:  Row D
donor TEC:  Row E

08A-0022-C1AS:  Row A 0.00134 J 0.00000672 J 0.00000561 J 0.0000332 J 0.00002 J 0.000627 J 0.00825 J 0.000046 J 0.0000144 J 0.000028 J 0.000225 J 0.000053 J 0.000000832 U 0.0000261 J 0.000932 J 0.0000175 J 0.00414 J

value to use:  Row B 0.00134 0.00000672 0.00000561 0.0000332 0.00002 0.000627 0.00825 0.000046 0.0000144 0.000028 0.000225 0.000053 0.000000832 0.0000261 0.000932 0.0000175 0.00414 

7 congener TEC:  Row C 1.34E-03 6.72E-06 5.61E-07 3.32E-06 2.00E-06 6.27E-06 2.48E-06 4.60E-06 4.32E-07 8.40E-06 2.25E-05 5.30E-06 8.32E-08 2.61E-06 9.32E-06 1.75E-07 1.24E-06

donor value to use:  Row D
donor TEC:  Row E

08A-0026-C1AS:  Row A 0.000394 J 0.0000049 J 0.00000495 J 0.0000261 J 0.0000143 J 0.000522 J 0.00612 J 0.0000304 J 0.0000107 J 0.0000223 J 0.000204 J 0.0000356 J 0.000000752 J 0.0000206 J 0.000835 J 0.0000163 J 0.0018 J

value to use:  Row B 0.000394 0.0000049 0.00000495 0.0000261 0.0000143 0.000522 0.00612 0.0000304 0.0000107 0.0000223 0.000204 0.0000356 0.000000752 0.0000206 0.000835 0.0000163 0.0018 

8 congener TEC:  Row C 3.94E-04 4.90E-06 4.95E-07 2.61E-06 1.43E-06 5.22E-06 1.84E-06 3.04E-06 3.21E-07 6.69E-06 2.04E-05 3.56E-06 7.52E-08 2.06E-06 8.35E-06 1.63E-07 5.40E-07

donor value to use:  Row D
donor TEC:  Row E

08A-0045-C2AS:  Row A 0.0135 J 0.0000164 J 0.0000084 J 0.0000827 J 0.0000296 J 0.00124 J 0.0125 J 0.000103 J 0.0000309 J 0.0000784 J 0.000589 J 0.000131 J 0.00000192 U 0.0000498 J 0.00237 J 0.000068 J 0.00429 J

value to use:  Row B 0.0135 0.0000164 0.0000084 0.0000827 0.0000296 0.00124 0.0125 0.000103 0.0000309 0.0000784 0.000589 0.000131 0.00000192 0.0000498 0.00237 0.000068 0.00429 

9 congener TEC:  Row C 1.35E-02 1.64E-05 8.40E-07 8.27E-06 2.96E-06 1.24E-05 3.75E-06 1.03E-05 9.27E-07 2.35E-05 5.89E-05 1.31E-05 1.92E-07 4.98E-06 2.37E-05 6.80E-07 1.29E-06

donor value to use:  Row D
donor TEC:  Row E

08A-0048-C2AS:  Row A 0.000061 J 0.000000721 J 0.000000497 J 0.00000288 J 0.00000187 J 0.0000628 J 0.000895 J 0.00000513 J 0.00000184 J 0.00000275 J 0.0000218 J 0.00000402 J 0.000000198 U 0.00000261 J 0.0000895 J 0.00000213 J 0.000181 J

value to use:  Row B 0.000061 0.000000721 0.000000497 0.00000288 0.00000187 0.0000628 0.000895 0.00000513 0.00000184 0.00000275 0.0000218 0.00000402 0.000000198 0.00000261 0.0000895 0.00000213 0.000181 

10 congener TEC:  Row C 6.10E-05 7.21E-07 4.97E-08 2.88E-07 1.87E-07 6.28E-07 2.69E-07 5.13E-07 5.52E-08 8.25E-07 2.18E-06 4.02E-07 1.98E-08 2.61E-07 8.95E-07 2.13E-08 5.43E-08

donor value to use:  Row D
donor TEC:  Row E

08A-0050-C1AS:  Row A 0.000112 J 0.00000178 J 0.00000123 J 0.00000766 J 0.00000401 J 0.000133 J 0.00148 J 0.00001 J 0.00000292 J 0.00000532 J 0.0000189 J 0.00000675 J 0.00000029 J 0.00000546 J 0.000094 J 0.00000246 J 0.000154 J

value to use:  Row B 0.000112 0.00000178 0.00000123 0.00000766 0.00000401 0.000133 0.00148 0.00001 0.00000292 0.00000532 0.0000189 0.00000675 0.00000029 0.00000546 0.000094 0.00000246 0.000154 

11 congener TEC:  Row C 1.12E-04 1.78E-06 1.23E-07 7.66E-07 4.01E-07 1.33E-06 4.44E-07 1.00E-06 8.76E-08 1.60E-06 1.89E-06 6.75E-07 2.90E-08 5.46E-07 9.40E-07 2.46E-08 4.62E-08

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
08A-0003-C1AS:  Row A

value to use:  Row B
1 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0006-C1AS:  Row A
value to use:  Row B

2 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0007-C2AS:  Row A

value to use:  Row B
3 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0011-C1AS:  Row A
value to use:  Row B

4 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0015-C2AS:  Row A

value to use:  Row B
5 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0020-C2AS:  Row A
value to use:  Row B

6 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0022-C1AS:  Row A

value to use:  Row B
7 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0026-C1AS:  Row A
value to use:  Row B

8 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0045-C2AS:  Row A

value to use:  Row B
9 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0048-C2AS:  Row A
value to use:  Row B

10 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0050-C1AS:  Row A

value to use:  Row B
11 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

No difference 7.02E-04 7.02E-04 7.02E-04 7.02E-04 J Section 1 7.02E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 2.93E-04 2.93E-04 2.93E-04 2.93E-04 J Section 1 2.93E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.88E-04 2.88E-04 2.88E-04 2.88E-04 J Section 1 2.88E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 1.11E-03 1.11E-03 1.11E-03 1.11E-03 J Section 1 1.11E-03 J
Qualified 100%

Dioxin/Furan 100%

0% 2.49E-04 2.49E-04 2.49E-04 2.49E-04 J Section 1 2.49E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.73E-04 2.73E-04 2.74E-04 2.74E-04 J Section 1 2.74E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 1.42E-03 1.42E-03 1.42E-03 1.42E-03 J Section 1 1.42E-03 J
Qualified 100%

Dioxin/Furan 100%

No difference 4.56E-04 4.56E-04 4.56E-04 4.56E-04 J Section 1 4.56E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 1.37E-02 1.37E-02 1.37E-02 1.37E-02 J Section 1 1.37E-02 J
Qualified 100%

Dioxin/Furan 100%

0% 6.83E-05 6.84E-05 6.84E-05 6.84E-05 J Section 1 6.84E-05 J
Qualified 100%

Dioxin/Furan 100%

No difference 1.24E-04 1.24E-04 1.24E-04 1.24E-04 J Section 1 1.24E-04 J
Qualified 100%

Dioxin/Furan 100%
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

08A-0057-C1AS:  Row A 0.000355 J 0.000003 J 0.00000294 J 0.0000128 J 0.00000914 J 0.000323 J 0.00341 J 0.0000118 J 0.00000426 J 0.00000763 J 0.0000378 J 0.0000113 J 0.000000354 U 0.00000952 J 0.000247 J 0.00000568 J 0.000437 J

value to use:  Row B 0.000355 0.000003 0.00000294 0.0000128 0.00000914 0.000323 0.00341 0.0000118 0.00000426 0.00000763 0.0000378 0.0000113 0.000000354 0.00000952 0.000247 0.00000568 0.000437 

12 congener TEC:  Row C 3.55E-04 3.00E-06 2.94E-07 1.28E-06 9.14E-07 3.23E-06 1.02E-06 1.18E-06 1.28E-07 2.29E-06 3.78E-06 1.13E-06 3.54E-08 9.52E-07 2.47E-06 5.68E-08 1.31E-07

donor value to use:  Row D
donor TEC:  Row E

08A-0060-C1AS:  Row A 0.000309 J 0.00000527 J 0.00000768 J 0.0000309 J 0.0000219 J 0.000809 J 0.00867 J 0.0000221 J 0.0000064 J 0.0000128 J 0.0000646 J 0.0000204 J 0.000000475 U 0.0000116 J 0.000414 J 0.0000114 J 0.000777 J

value to use:  Row B 0.000309 0.00000527 0.00000768 0.0000309 0.0000219 0.000809 0.00867 0.0000221 0.0000064 0.0000128 0.0000646 0.0000204 0.000000475 0.0000116 0.000414 0.0000114 0.000777 

13 congener TEC:  Row C 3.09E-04 5.27E-06 7.68E-07 3.09E-06 2.19E-06 8.09E-06 2.60E-06 2.21E-06 1.92E-07 3.84E-06 6.46E-06 2.04E-06 4.75E-08 1.16E-06 4.14E-06 1.14E-07 2.33E-07

donor value to use:  Row D
donor TEC:  Row E

08A-0065-C3AS:  Row A 0.000292 J 0.00000282 J 0.00000235 J 0.0000148 J 0.00000911 J 0.000331 J 0.00429 J 0.0000201 J 0.00000536 U 0.00000948 J 0.0000684 J 0.0000152 J 0.00000121 U 0.00000992 J 0.000323 J 0.00000677 J 0.000679 J
value to use:  Row B 0.000292 0.00000282 0.00000235 0.0000148 0.00000911 0.000331 0.00429 0.0000201 0.00000536 0.00000948 0.0000684 0.0000152 0.00000121 0.00000992 0.000323 0.00000677 0.000679 

14 congener TEC:  Row C 2.92E-04 2.82E-06 2.35E-07 1.48E-06 9.11E-07 3.31E-06 1.29E-06 2.01E-06 1.61E-07 2.84E-06 6.84E-06 1.52E-06 1.21E-07 9.92E-07 3.23E-06 6.77E-08 2.04E-07
donor value to use:  Row D

donor TEC:  Row E
08A-0074-C2AS:  Row A 0.000164 J 0.00000314 J 0.0000037 J 0.000017 J 0.0000114 J 0.000385 J 0.00417 J 0.0000183 J 0.00000459 J 0.00000806 J 0.0000333 J 0.0000127 J 0.000000317 U 0.0000112 J 0.000249 J 0.00000652 J 0.000416 J

value to use:  Row B 0.000164 0.00000314 0.0000037 0.000017 0.0000114 0.000385 0.00417 0.0000183 0.00000459 0.00000806 0.0000333 0.0000127 0.000000317 0.0000112 0.000249 0.00000652 0.000416 
15 congener TEC:  Row C 1.64E-04 3.14E-06 3.70E-07 1.70E-06 1.14E-06 3.85E-06 1.25E-06 1.83E-06 1.38E-07 2.42E-06 3.33E-06 1.27E-06 3.17E-08 1.12E-06 2.49E-06 6.52E-08 1.25E-07

donor value to use:  Row D
donor TEC:  Row E

08A-0082-C2AS:  Row A 6.83E-06 0.00000136 J 0.00000175 J 0.00000748 J 0.00000557 J 2.03E-04 2.17E-03 0.00000486 J 0.00000129 J 0.00000212 J 0.00000554 J 0.00000339 J 0.000000171 J 0.00000451 J 7.20E-05 0.00000198 J 1.74E-04
value to use:  Row B 0.00000683 0.00000136 0.00000175 0.00000748 0.00000557 0.000203 0.00217 0.00000486 0.00000129 0.00000212 0.00000554 0.00000339 0.000000171 0.00000451 0.000072 0.00000198 0.000174

16 congener TEC:  Row C 6.83E-06 1.36E-06 1.75E-07 7.48E-07 5.57E-07 2.03E-06 6.51E-07 4.86E-07 3.87E-08 6.36E-07 5.54E-07 3.39E-07 1.71E-08 4.51E-07 7.20E-07 1.98E-08 5.22E-08
donor value to use:  Row D

donor TEC:  Row E
08A-0084-C1AS:  Row A 0.000000715 J 0.00000027 U 0.000000271 U 0.00000201 J 0.000000922 J 5.64E-05 6.42E-04 2.53E-06 0.000000646 J 0.000000917 J 0.0000024 J 0.00000143 J 0.000000194 U 0.00000182 J 2.43E-05 0.00000109 J 9.45E-05

value to use:  Row B 0.000000715 0.00000027 0.000000271 0.00000201 0.000000922 0.0000564 0.000642 0.00000253 0.000000646 0.000000917 0.0000024 0.00000143 0.000000194 0.00000182 0.0000243 0.00000109 0.0000945

17 congener TEC:  Row C 7.15E-07 2.70E-07 2.71E-08 2.01E-07 9.22E-08 5.64E-07 1.93E-07 2.53E-07 1.94E-08 2.75E-07 2.40E-07 1.43E-07 1.94E-08 1.82E-07 2.43E-07 1.09E-08 2.84E-08

donor value to use:  Row D
donor TEC:  Row E

08A-0085-C1AS:  Row A 0.000000246 U 0.000000774 J 0.000000858 J 0.00000334 J 0.00000243 J 8.04E-05 9.05E-04 0.0000032 U 0.00000101 J 0.00000151 J 0.0000031 J 0.00000195 J 0.0000002 U 0.00000273 J 0.0000178 J 0.000001 J 0.0000386 J

value to use:  Row B 0.000000246 0.000000774 0.000000858 0.00000334 0.00000243 0.0000804 0.000905 0.0000032 0.00000101 0.00000151 0.0000031 0.00000195 0.0000002 0.00000273 0.0000178 0.000001 0.0000386 

18 congener TEC:  Row C 2.46E-07 7.74E-07 8.58E-08 3.34E-07 2.43E-07 8.04E-07 2.72E-07 3.20E-07 3.03E-08 4.53E-07 3.10E-07 1.95E-07 2.00E-08 2.73E-07 1.78E-07 1.00E-08 1.16E-08

donor value to use:  Row D
donor TEC:  Row E

08A-0089-C2AS:  Row A 0.000000434 U 0.000000704 J 0.000000694 J 0.00000452 J 0.0000028 J 1.88E-04 1.62E-03 0.0000026 J 0.000000988 J 0.00000145 J 0.00000393 J 0.00000155 J 0.0000000863 U 0.00000204 J 3.33E-05 0.000000879 J 7.19E-05
value to use:  Row B 0.000000434 0.000000704 0.000000694 0.00000452 0.0000028 0.000188 0.00162 0.0000026 0.000000988 0.00000145 0.00000393 0.00000155 0.0000000863 0.00000204 0.0000333 0.000000879 0.0000719

19 congener TEC:  Row C 4.34E-07 7.04E-07 6.94E-08 4.52E-07 2.80E-07 1.88E-06 4.86E-07 2.60E-07 2.96E-08 4.35E-07 3.93E-07 1.55E-07 8.63E-09 2.04E-07 3.33E-07 8.79E-09 2.16E-08
donor value to use:  Row D

donor TEC:  Row E
08A-0090-C5AS:  Row A 0.000000303 J 0.000000344 J 0.000000325 J 0.00000175 J 0.00000103 J 3.45E-05 4.53E-04 0.00000153 J 0.000000764 J 0.00000157 J 0.00000225 J 0.00000184 J 0.000000132 U 0.0000033 J 3.06E-05 0.000000706 J 0.000021 U

value to use:  Row B 0.000000303 0.000000344 0.000000325 0.00000175 0.00000103 0.0000345 0.000453 0.00000153 0.000000764 0.00000157 0.00000225 0.00000184 0.000000132 0.0000033 0.0000306 0.000000706 0.000021 
20 congener TEC:  Row C 3.03E-07 3.44E-07 3.25E-08 1.75E-07 1.03E-07 3.45E-07 1.36E-07 1.53E-07 2.29E-08 4.71E-07 2.25E-07 1.84E-07 1.32E-08 3.30E-07 3.06E-07 7.06E-09 6.30E-09

donor value to use:  Row D
donor TEC:  Row E

08A-0092-C1AS:  Row A 0.000000225 U 0.000000477 J 0.00000161 J 0.00000427 J 0.000004 J 2.01E-04 1.52E-03 0.000000779 U 0.000000383 J 0.000000387 J 0.00000134 J 0.00000107 J 0.000000771 J 0.000000208 U 0.0000312 J 0.00000253 J 1.39E-04
value to use:  Row B 0.000000225 0.000000477 0.00000161 0.00000427 0.000004 0.000201 0.00152 0.000000779 0.000000383 0.000000387 0.00000134 0.00000107 0.000000771 0.000000208 0.0000312 0.00000253 0.000139

21 congener TEC:  Row C 2.25E-07 4.77E-07 1.61E-07 4.27E-07 4.00E-07 2.01E-06 4.56E-07 7.79E-08 1.15E-08 1.16E-07 1.34E-07 1.07E-07 7.71E-08 2.08E-08 3.12E-07 2.53E-08 4.17E-08
donor value to use:  Row D

donor TEC:  Row E
08A-0096-C3AS:  Row A 0.000000417 U 0.00000058 J 0.000000936 J 0.00000359 J 0.0000026 J 8.94E-05 9.38E-04 0.00000237 J 0.000000902 J 0.00000128 J 0.00000316 J 0.00000217 J 0.000000139 U 0.00000272 J 3.56E-05 0.00000119 J 0.0000502 U

value to use:  Row B 0.000000417 0.00000058 0.000000936 0.00000359 0.0000026 0.0000894 0.000938 0.00000237 0.000000902 0.00000128 0.00000316 0.00000217 0.000000139 0.00000272 0.0000356 0.00000119 0.0000502 
22 congener TEC:  Row C 4.17E-07 5.80E-07 9.36E-08 3.59E-07 2.60E-07 8.94E-07 2.81E-07 2.37E-07 2.71E-08 3.84E-07 3.16E-07 2.17E-07 1.39E-08 2.72E-07 3.56E-07 1.19E-08 1.51E-08

donor value to use:  Row D
donor TEC:  Row E

08A-0106-C1AS:  Row A 0.0000000319 U0.000000172 J 0.000000198 J 0.000000549 J 0.000000568 J 0.0000056 U 0.0000573 U 0.000000363 J 0.0000003 J 0.000000407 J 0.000000889 J 0.000000519 J 0.000000038 U 0.000000541 J 0.00000266 J 0.000000211 J 0.00000363 U
value to use:  Row B 0.0000000319 0.000000172 0.000000198 0.000000549 0.000000568 0.0000056 0.0000573 0.000000363 0.0000003 0.000000407 0.000000889 0.000000519 0.000000038 0.000000541 0.00000266 0.000000211 0.00000363 

23 congener TEC:  Row C 3.19E-08 1.72E-07 1.98E-08 5.49E-08 5.68E-08 5.60E-08 1.72E-08 3.63E-08 9.00E-09 1.22E-07 8.89E-08 5.19E-08 3.80E-09 5.41E-08 2.66E-08 2.11E-09 1.09E-09
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
08A-0057-C1AS:  Row A

value to use:  Row B
12 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0060-C1AS:  Row A
value to use:  Row B

13 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0065-C3AS:  Row A

value to use:  Row B
14 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0074-C2AS:  Row A
value to use:  Row B

15 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0082-C2AS:  Row A

value to use:  Row B
16 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0084-C1AS:  Row A
value to use:  Row B

17 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0085-C1AS:  Row A

value to use:  Row B
18 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0089-C2AS:  Row A
value to use:  Row B

19 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0090-C5AS:  Row A

value to use:  Row B
20 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0092-C1AS:  Row A
value to use:  Row B

21 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0096-C3AS:  Row A

value to use:  Row B
22 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0106-C1AS:  Row A
value to use:  Row B

23 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

0% 3.77E-04 3.77E-04 3.77E-04 3.77E-04 J Section 1 3.77E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.51E-04 3.51E-04 3.51E-04 3.51E-04 J Section 1 3.51E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.20E-04 3.20E-04 3.20E-04 3.20E-04 J Section 1 3.20E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 1.88E-04 1.88E-04 1.88E-04 1.88E-04 J Section 1 1.88E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 1.57E-05 1.57E-05 1.57E-05 1.57E-05 none Section 1 1.57E-05 none
Qualified 34%

Dioxin/Furan 100%

10% 3.16E-06 3.32E-06 3.48E-06 3.32E-06 J Section 1 3.32E-06 J
Qualified 63%

Dioxin/Furan 100%

14% 3.97E-06 4.27E-06 4.56E-06 4.22E-06 J Section 1 4.22E-06 J
Qualified 76%

Dioxin/Furan 100%

7% 5.71E-06 5.93E-06 6.15E-06 5.88E-06 J Section 1 5.88E-06 J
Qualified 56%

Dioxin/Furan 100%

1% 3.14E-06 3.15E-06 3.16E-06 3.15E-06 J Section 1 3.15E-06 J
Qualified 75%

Dioxin/Furan 100%

7% 4.76E-06 4.92E-06 5.08E-06 4.87E-06 J Section 1 4.87E-06 J
Qualified 51%

Dioxin/Furan 100%

10% 4.29E-06 4.51E-06 4.73E-06 4.52E-06 J Section 1 4.52E-06 J
Qualified 68%

Dioxin/Furan 100%

15% 6.95E-07 7.49E-07 8.04E-07 7.32E-07 J Section 1 7.32E-07 J
Qualified 100%

Dioxin/Furan 100%
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

08A-0107-C2AS:  Row A 8.32E-06 0.00000054 J 0.000000436 J 0.000000898 J 0.000000679 J 0.00000786 J 1.63E-04 0.00000129 U 0.000000468 J 0.000000591 J 0.000000928 J 0.000000572 J 0.000000146 U 0.000000748 J 0.00000323 J 0.000000163 U 0.00000571 U
value to use:  Row B 0.00000832 0.00000054 0.000000436 0.000000898 0.000000679 0.00000786 0.000163 0.00000129 0.000000468 0.000000591 0.000000928 0.000000572 0.000000146 0.000000748 0.00000323 0.000000163 0.00000571 

24 congener TEC:  Row C 8.32E-06 5.40E-07 4.36E-08 8.98E-08 6.79E-08 7.86E-08 4.89E-08 1.29E-07 1.40E-08 1.77E-07 9.28E-08 5.72E-08 1.46E-08 7.48E-08 3.23E-08 1.63E-09 1.71E-09
donor value to use:  Row D

donor TEC:  Row E
08A-0109-C3AS:  Row A 0.000000467 J0.0000000849 U0.000000207 U 0.00000151 J 0.00000169 J 0.000089 J 0.00168 J 0.000000118 U0.0000000717 U0.0000000738 U0.000000383 J 0.000000111 U 0.00000012 U 0.000000109 U 0.00000162 U 0.000000171 U 0.00000313 U

value to use:  Row B 0.000000467 0.0000000849 0.000000207 0.00000151 0.00000169 0.000089 0.00168 0.000000118 0.0000000717 0.0000000738 0.000000383 0.000000111 0.00000012 0.000000109 0.00000162 0.000000171 0.00000313 
25 congener TEC:  Row C 4.67E-07 8.49E-08 2.07E-08 1.51E-07 1.69E-07 8.90E-07 5.04E-07 1.18E-08 2.15E-09 2.21E-08 3.83E-08 1.11E-08 1.20E-08 1.09E-08 1.62E-08 1.71E-09 9.39E-10

donor value to use:  Row D
donor TEC:  Row E

08A-0110-C1AS:  Row A 1.44E-04 0.00000265 J 0.00000277 J 0.0000106 J 0.00000776 J 3.01E-04 2.98E-03 0.00000837 U 0.00000217 J 0.0000046 J 0.000015 J 0.00000727 J 0.000000516 U 0.0000073 J 1.37E-04 0.0000057 J 2.47E-04
value to use:  Row B 0.000144 0.00000265 0.00000277 0.0000106 0.00000776 0.000301 0.00298 0.00000837 0.00000217 0.0000046 0.000015 0.00000727 0.000000516 0.0000073 0.000137 0.0000057 0.000247

26 congener TEC:  Row C 1.44E-04 2.65E-06 2.77E-07 1.06E-06 7.76E-07 3.01E-06 8.94E-07 8.37E-07 6.51E-08 1.38E-06 1.50E-06 7.27E-07 5.16E-08 7.30E-07 1.37E-06 5.70E-08 7.41E-08
donor value to use:  Row D

donor TEC:  Row E
08A-0112-C2AS:  Row A 0.000000117 U 0.000000375 J 0.000000368 J 0.00000161 U 0.000000949 U 4.19E-05 4.62E-04 0.00000139 U 0.000000468 J 0.000000671 J 0.00000153 J 0.000000717 U0.0000000795 U 0.00000093 J 0.000011 J 0.000000533 J 0.0000282 J

value to use:  Row B 0.000000117 0.000000375 0.000000368 0.00000161 0.000000949 0.0000419 0.000462 0.00000139 0.000000468 0.000000671 0.00000153 0.000000717 0.0000000795 0.00000093 0.000011 0.000000533 0.0000282 
27 congener TEC:  Row C 1.17E-07 3.75E-07 3.68E-08 1.61E-07 9.49E-08 4.19E-07 1.39E-07 1.39E-07 1.40E-08 2.01E-07 1.53E-07 7.17E-08 7.95E-09 9.30E-08 1.10E-07 5.33E-09 8.46E-09

donor value to use:  Row D
donor TEC:  Row E

08A-0113-C1AS:  Row A 0.0000000859 U0.000000426 J 0.000000465 J 0.00000287 J 0.00000198 J 8.45E-05 9.93E-04 0.000000536 U 0.00000043 J 0.000000605 J 0.00000216 J 0.00000114 U 0.000000113 U 0.00000127 J 3.62E-05 0.00000094 J 1.93E-04
value to use:  Row B 0.0000000859 0.000000426 0.000000465 0.00000287 0.00000198 0.0000845 0.000993 0.000000536 0.00000043 0.000000605 0.00000216 0.00000114 0.000000113 0.00000127 0.0000362 0.00000094 0.000193

28 congener TEC:  Row C 8.59E-08 4.26E-07 4.65E-08 2.87E-07 1.98E-07 8.45E-07 2.98E-07 5.36E-08 1.29E-08 1.82E-07 2.16E-07 1.14E-07 1.13E-08 1.27E-07 3.62E-07 9.40E-09 5.79E-08
donor value to use:  Row D

donor TEC:  Row E
08A-0114-C2AS:  Row A 0.000847 J 0.00000696 J 0.00000239 J 0.000013 J 0.00000969 J 2.81E-04 0.00327 J 0.0000201 J 0.00000722 J 0.0000147 J 9.71E-05 3.14E-05 0.000000512 U 3.19E-05 0.000503 J 0.0000486 J 9.00E-04

value to use:  Row B 0.000847 0.00000696 0.00000239 0.000013 0.00000969 0.000281 0.00327 0.0000201 0.00000722 0.0000147 0.0000971 0.0000314 0.000000512 0.0000319 0.000503 0.0000486 0.0009
29 congener TEC:  Row C 8.47E-04 6.96E-06 2.39E-07 1.30E-06 9.69E-07 2.81E-06 9.81E-07 2.01E-06 2.17E-07 4.41E-06 9.71E-06 3.14E-06 5.12E-08 3.19E-06 5.03E-06 4.86E-07 2.70E-07

donor value to use:  Row D
donor TEC:  Row E

11B-0302-C1AS:  Row A 2.67E-04 4.39E-06 7.14E-06 2.04E-05 1.22E-05 3.85E-04 4.05E-03 1.86E-05 1.12E-05 2.84E-05 7.97E-05 2.83E-05 0.00000258 U 1.88E-05 3.61E-04 1.62E-05 6.29E-04
value to use:  Row B 0.000267 0.00000439 0.00000714 0.0000204 0.0000122 0.000385 0.00405 0.0000186 0.0000112 0.0000284 0.0000797 0.0000283 0.00000258 0.0000188 0.000361 0.0000162 0.000629

30 congener TEC:  Row C 2.67E-04 4.39E-06 7.14E-07 2.04E-06 1.22E-06 3.85E-06 1.22E-06 1.86E-06 3.36E-07 8.52E-06 7.97E-06 2.83E-06 2.58E-07 1.88E-06 3.61E-06 1.62E-07 1.89E-07
donor value to use:  Row D

donor TEC:  Row E
11B-0304-C1AS:  Row A 0.000382 J 0.00000732 J 8.25E-06 0.0000302 J 0.0000189 J 0.000596 J 0.00663 J 0.000027 J 0.0000115 J 0.0000396 J 0.000118 J 0.0000375 J 0.00000156 U 0.0000258 J 0.000502 J 0.0000199 J 0.000873 J

value to use:  Row B 0.000382 0.00000732 0.00000825 0.0000302 0.0000189 0.000596 0.00663 0.000027 0.0000115 0.0000396 0.000118 0.0000375 0.00000156 0.0000258 0.000502 0.0000199 0.000873 
31 congener TEC:  Row C 3.82E-04 7.32E-06 8.25E-07 3.02E-06 1.89E-06 5.96E-06 1.99E-06 2.70E-06 3.45E-07 1.19E-05 1.18E-05 3.75E-06 1.56E-07 2.58E-06 5.02E-06 1.99E-07 2.62E-07

donor value to use:  Row D
donor TEC:  Row E

11B-0306-C3AS:  Row A 0.000322 J 0.00000828 J 0.00000752 J 0.0000317 J 0.0000206 J 0.000616 J 0.00708 J 0.0000311 J 0.0000161 J 0.0000432 J 0.000156 J 0.0000449 J 0.00000178 U 0.0000294 J 0.000856 J 0.0000224 J 0.00123 J
value to use:  Row B 0.000322 0.00000828 0.00000752 0.0000317 0.0000206 0.000616 0.00708 0.0000311 0.0000161 0.0000432 0.000156 0.0000449 0.00000178 0.0000294 0.000856 0.0000224 0.00123 

32 congener TEC:  Row C 3.22E-04 8.28E-06 7.52E-07 3.17E-06 2.06E-06 6.16E-06 2.12E-06 3.11E-06 4.83E-07 1.30E-05 1.56E-05 4.49E-06 1.78E-07 2.94E-06 8.56E-06 2.24E-07 3.69E-07
donor value to use:  Row D

donor TEC:  Row E
11B-0308-C2AS:  Row A 0.000282 J 5.79E-06 0.0000069 J 0.0000259 J 0.0000188 J 0.0005 J 0.00613 J 0.0000258 J 0.0000108 J 0.0000336 J 0.0000953 J 0.0000329 J 0.00000115 U 0.0000215 J 0.000417 J 0.0000173 J 0.000793 J

value to use:  Row B 0.000282 0.00000579 0.0000069 0.0000259 0.0000188 0.0005 0.00613 0.0000258 0.0000108 0.0000336 0.0000953 0.0000329 0.00000115 0.0000215 0.000417 0.0000173 0.000793 
33 congener TEC:  Row C 2.82E-04 5.79E-06 6.90E-07 2.59E-06 1.88E-06 5.00E-06 1.84E-06 2.58E-06 3.24E-07 1.01E-05 9.53E-06 3.29E-06 1.15E-07 2.15E-06 4.17E-06 1.73E-07 2.38E-07

donor value to use:  Row D
donor TEC:  Row E

11B-0327-C2AS:  Row A 0.00955 J 0.0000494 J 0.0000236 J 0.000133 J 0.0000657 J 0.00161 J 0.0202 J 0.0000994 J 0.0000453 J 0.000148 J 0.00058 J 0.000144 J 0.00000236 U 0.0000952 J 0.00228 J 0.0000932 J 0.00482 J
value to use:  Row B 0.00955 0.0000494 0.0000236 0.000133 0.0000657 0.00161 0.0202 0.0000994 0.0000453 0.000148 0.00058 0.000144 0.00000236 0.0000952 0.00228 0.0000932 0.00482 

34 congener TEC:  Row C 9.55E-03 4.94E-05 2.36E-06 1.33E-05 6.57E-06 1.61E-05 6.06E-06 9.94E-06 1.36E-06 4.44E-05 5.80E-05 1.44E-05 2.36E-07 9.52E-06 2.28E-05 9.32E-07 1.45E-06
donor value to use:  Row D

donor TEC:  Row E
11B-0329-C3AS:  Row A 0.00107 J 0.0000423 J 0.0000235 J 0.000338 J 0.000192 J 0.00336 J 0.0322 J 0.000295 J 0.0000423 J 0.000541 J 0.000338 J 0.000101 J 0.000000568 U 0.0000713 J 0.0016 J 0.0000647 J 0.00331 J

value to use:  Row B 0.00107 0.0000423 0.0000235 0.000338 0.000192 0.00336 0.0322 0.000295 0.0000423 0.000541 0.000338 0.000101 0.000000568 0.0000713 0.0016 0.0000647 0.00331 
35 congener TEC:  Row C 1.07E-03 4.23E-05 2.35E-06 3.38E-05 1.92E-05 3.36E-05 9.66E-06 2.95E-05 1.27E-06 1.62E-04 3.38E-05 1.01E-05 5.68E-08 7.13E-06 1.60E-05 6.47E-07 9.93E-07

donor value to use:  Row D
donor TEC:  Row E

11B-0330-C2AS:  Row A 0.00679 J 0.0000305 J 0.0000165 J 0.0000829 J 0.0000398 J 0.00126 J 0.0149 J 0.000124 J 0.0000338 J 0.000114 J 0.000399 J 0.000101 J 0.00000174 U 0.0000674 J 0.00185 J 0.0000696 J 0.00373 J
value to use:  Row B 0.00679 0.0000305 0.0000165 0.0000829 0.0000398 0.00126 0.0149 0.000124 0.0000338 0.000114 0.000399 0.000101 0.00000174 0.0000674 0.00185 0.0000696 0.00373 

36 congener TEC:  Row C 6.79E-03 3.05E-05 1.65E-06 8.29E-06 3.98E-06 1.26E-05 4.47E-06 1.24E-05 1.01E-06 3.42E-05 3.99E-05 1.01E-05 1.74E-07 6.74E-06 1.85E-05 6.96E-07 1.12E-06
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
08A-0107-C2AS:  Row A

value to use:  Row B
24 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0109-C3AS:  Row A
value to use:  Row B

25 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0110-C1AS:  Row A

value to use:  Row B
26 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0112-C2AS:  Row A
value to use:  Row B

27 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
08A-0113-C1AS:  Row A

value to use:  Row B
28 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

08A-0114-C2AS:  Row A
value to use:  Row B

29 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
11B-0302-C1AS:  Row A

value to use:  Row B
30 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

11B-0304-C1AS:  Row A
value to use:  Row B

31 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
11B-0306-C3AS:  Row A

value to use:  Row B
32 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

11B-0308-C2AS:  Row A
value to use:  Row B

33 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
11B-0327-C2AS:  Row A

value to use:  Row B
34 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

11B-0329-C3AS:  Row A
value to use:  Row B

35 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
11B-0330-C2AS:  Row A

value to use:  Row B
36 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

2% 9.64E-06 9.71E-06 9.78E-06 9.69E-06 none Section 1 9.69E-06 none
Qualified 14%

Dioxin/Furan 100%

8% 2.22E-06 2.32E-06 2.41E-06 2.23E-06 J Section 1 2.23E-06 J
Qualified 100%

Dioxin/Furan 100%

1% 1.59E-04 1.59E-04 1.59E-04 1.59E-04 none Section 1 1.59E-04 none
Qualified 6%

Dioxin/Furan 100%

32% 1.55E-06 1.85E-06 2.15E-06 1.73E-06 J Section 1 1.73E-06 J
Qualified 74%

Dioxin/Furan 100%

8% 3.07E-06 3.20E-06 3.33E-06 3.15E-06 J Section 1 3.15E-06 J
Qualified 53%

Dioxin/Furan 100%

0% 8.89E-04 8.89E-04 8.89E-04 8.89E-04 J Section 1 8.89E-04 J
Qualified 98%

Dioxin/Furan 100%

0% 3.08E-04 3.08E-04 3.08E-04 3.08E-04 none Section 1 3.08E-04 none
Qualified 0%

Dioxin/Furan 100%

0% 4.42E-04 4.42E-04 4.42E-04 4.42E-04 J Section 1 4.42E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.93E-04 3.93E-04 3.93E-04 3.93E-04 J Section 1 3.93E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.32E-04 3.32E-04 3.32E-04 3.32E-04 J Section 1 3.32E-04 J
Qualified 98%

Dioxin/Furan 100%

0% 9.81E-03 9.81E-03 9.81E-03 9.81E-03 J Section 1 9.81E-03 J
Qualified 100%

Dioxin/Furan 100%

0% 1.47E-03 1.47E-03 1.47E-03 1.47E-03 J Section 1 1.47E-03 J
Qualified 100%

Dioxin/Furan 100%

0% 6.98E-03 6.98E-03 6.98E-03 6.98E-03 J Section 1 6.98E-03 J
Qualified 100%

Dioxin/Furan 100%
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

12A-0401-C2AS:  Row A 1.47E-04 0.00000362 J 0.00000425 J 1.28E-05 8.47E-06 2.42E-04 2.57E-03 1.19E-05 7.28E-06 2.27E-05 9.91E-05 2.17E-05 0.00000112 U 1.29E-05 0.000368 J 1.43E-05 6.16E-04
value to use:  Row B 0.000147 0.00000362 0.00000425 0.0000128 0.00000847 0.000242 0.00257 0.0000119 0.00000728 0.0000227 0.0000991 0.0000217 0.00000112 0.0000129 0.000368 0.0000143 0.000616

37 congener TEC:  Row C 1.47E-04 3.62E-06 4.25E-07 1.28E-06 8.47E-07 2.42E-06 7.71E-07 1.19E-06 2.18E-07 6.81E-06 9.91E-06 2.17E-06 1.12E-07 1.29E-06 3.68E-06 1.43E-07 1.85E-07
donor value to use:  Row D

donor TEC:  Row E
12A-0403-C1AS:  Row A 0.00237 J 0.0000154 J 0.0000109 J 0.0000512 J 0.0000245 J 0.000729 J 0.00737 J 0.0000693 J 0.0000336 J 0.0000791 J 0.000412 J 0.0000904 J 0.00000184 U 0.0000475 J 0.00179 J 0.000052 J 0.00303 J

value to use:  Row B 0.00237 0.0000154 0.0000109 0.0000512 0.0000245 0.000729 0.00737 0.0000693 0.0000336 0.0000791 0.000412 0.0000904 0.00000184 0.0000475 0.00179 0.000052 0.00303 
38 congener TEC:  Row C 2.37E-03 1.54E-05 1.09E-06 5.12E-06 2.45E-06 7.29E-06 2.21E-06 6.93E-06 1.01E-06 2.37E-05 4.12E-05 9.04E-06 1.84E-07 4.75E-06 1.79E-05 5.20E-07 9.09E-07

donor value to use:  Row D
donor TEC:  Row E

12A-0404-C2AS:  Row A 0.000302 J 0.00000628 J 0.00000698 J 0.0000255 J 1.43E-05 0.000464 J 0.00498 J 0.0000219 J 0.000013 J 0.0000374 J 0.000152 J 0.0000385 J 0.00000178 J 0.0000213 J 0.000728 J 0.000024 J 0.0013 J
value to use:  Row B 0.000302 0.00000628 0.00000698 0.0000255 0.0000143 0.000464 0.00498 0.0000219 0.000013 0.0000374 0.000152 0.0000385 0.00000178 0.0000213 0.000728 0.000024 0.0013 

39 congener TEC:  Row C 3.02E-04 6.28E-06 6.98E-07 2.55E-06 1.43E-06 4.64E-06 1.49E-06 2.19E-06 3.90E-07 1.12E-05 1.52E-05 3.85E-06 1.78E-07 2.13E-06 7.28E-06 2.40E-07 3.90E-07
donor value to use:  Row D

donor TEC:  Row E
12A-0407-C3AS:  Row A 0.000262 J 0.00000729 J 0.0000117 J 0.0000328 J 0.0000203 J 0.000584 J 0.00605 J 0.0000223 J 0.0000125 J 0.0000428 J 0.000179 J 0.0000406 J 0.00000822 J 0.0000303 J 0.000737 J 0.0000282 J 0.0014 J

value to use:  Row B 0.000262 0.00000729 0.0000117 0.0000328 0.0000203 0.000584 0.00605 0.0000223 0.0000125 0.0000428 0.000179 0.0000406 0.00000822 0.0000303 0.000737 0.0000282 0.0014 
40 congener TEC:  Row C 2.62E-04 7.29E-06 1.17E-06 3.28E-06 2.03E-06 5.84E-06 1.82E-06 2.23E-06 3.75E-07 1.28E-05 1.79E-05 4.06E-06 8.22E-07 3.03E-06 7.37E-06 2.82E-07 4.20E-07

donor value to use:  Row D
donor TEC:  Row E

12A-0409-C7AS:  Row A 2.80E-04 5.98E-06 8.88E-06 2.99E-05 1.89E-05 7.18E-04 7.78E-03 2.82E-05 1.19E-05 4.11E-05 1.21E-04 3.26E-05 0.000000779 U 2.62E-05 4.89E-04 2.71E-05 1.05E-03
value to use:  Row B 0.00028 0.00000598 0.00000888 0.0000299 0.0000189 0.000718 0.00778 0.0000282 0.0000119 0.0000411 0.000121 0.0000326 0.000000779 0.0000262 0.000489 0.0000271 0.00105

41 congener TEC:  Row C 2.80E-04 5.98E-06 8.88E-07 2.99E-06 1.89E-06 7.18E-06 2.33E-06 2.82E-06 3.57E-07 1.23E-05 1.21E-05 3.26E-06 7.79E-08 2.62E-06 4.89E-06 2.71E-07 3.15E-07
donor value to use:  Row D

donor TEC:  Row E
12A-0412-C2AS:  Row A 0.000327 J 0.00000805 J 0.00000993 J 0.0000313 J 0.0000197 J 0.000616 J 0.00646 J 0.0000282 J 0.0000175 J 0.0000555 J 0.000303 J 0.0000675 J 0.00000231 J 0.0000358 J 0.00118 J 0.0000478 J 0.00217 J

value to use:  Row B 0.000327 0.00000805 0.00000993 0.0000313 0.0000197 0.000616 0.00646 0.0000282 0.0000175 0.0000555 0.000303 0.0000675 0.00000231 0.0000358 0.00118 0.0000478 0.00217 
42 congener TEC:  Row C 3.27E-04 8.05E-06 9.93E-07 3.13E-06 1.97E-06 6.16E-06 1.94E-06 2.82E-06 5.25E-07 1.67E-05 3.03E-05 6.75E-06 2.31E-07 3.58E-06 1.18E-05 4.78E-07 6.51E-07

donor value to use:  Row D
donor TEC:  Row E

12A-0413-C4AS:  Row A 0.0026 J 0.0000178 J 0.0000129 J 0.0000622 J 0.0000323 J 0.000877 J 0.0146 J 0.0000615 J 0.0000373 J 0.000119 J 0.000427 J 0.000105 J 0.00000121 U 0.0000618 J 0.00178 J 0.0000724 J 0.00908 J
value to use:  Row B 0.0026 0.0000178 0.0000129 0.0000622 0.0000323 0.000877 0.0146 0.0000615 0.0000373 0.000119 0.000427 0.000105 0.00000121 0.0000618 0.00178 0.0000724 0.00908 

43 congener TEC:  Row C 2.60E-03 1.78E-05 1.29E-06 6.22E-06 3.23E-06 8.77E-06 4.38E-06 6.15E-06 1.12E-06 3.57E-05 4.27E-05 1.05E-05 1.21E-07 6.18E-06 1.78E-05 7.24E-07 2.72E-06
donor value to use:  Row D

donor TEC:  Row E
12A-0424-C3AS:  Row A 3.37E-05 9.82E-07 0.00000123 J 0.0000038 J 0.00000279 J 7.21E-05 8.61E-04 5.57E-06 0.00000345 J 7.04E-06 2.28E-05 9.19E-06 0.000001 U 0.00000415 J 9.78E-05 0.00000319 J 1.18E-04

value to use:  Row B 0.0000337 0.000000982 0.00000123 0.0000038 0.00000279 0.0000721 0.000861 0.00000557 0.00000345 0.00000704 0.0000228 0.00000919 0.000001 0.00000415 0.0000978 0.00000319 0.000118
44 congener TEC:  Row C 3.37E-05 9.82E-07 1.23E-07 3.80E-07 2.79E-07 7.21E-07 2.58E-07 5.57E-07 1.04E-07 2.11E-06 2.28E-06 9.19E-07 1.00E-07 4.15E-07 9.78E-07 3.19E-08 3.54E-08

donor value to use:  Row D
donor TEC:  Row E

12A-0429-C2AS:  Row A 0.000294 J 0.00000814 J 0.00000752 J 0.0000303 J 0.0000192 J 0.000591 J 0.00613 J 0.0000198 J 0.0000118 J 0.0000365 J 0.000141 J 0.0000359 J 0.000000478 U 0.0000257 J 0.000614 J 0.0000218 J 0.00103 J
value to use:  Row B 0.000294 0.00000814 0.00000752 0.0000303 0.0000192 0.000591 0.00613 0.0000198 0.0000118 0.0000365 0.000141 0.0000359 0.000000478 0.0000257 0.000614 0.0000218 0.00103 

45 congener TEC:  Row C 2.94E-04 8.14E-06 7.52E-07 3.03E-06 1.92E-06 5.91E-06 1.84E-06 1.98E-06 3.54E-07 1.10E-05 1.41E-05 3.59E-06 4.78E-08 2.57E-06 6.14E-06 2.18E-07 3.09E-07
donor value to use:  Row D

donor TEC:  Row E
12A-0431-C4AS:  Row A 0.000286 J 0.00000692 J 0.00000771 J 0.0000293 J 0.0000189 J 0.000564 J 0.00586 J 0.0000189 J 0.000013 J 0.000039 J 0.000137 J 0.0000384 J 0.000000694 U 0.000025 J 0.000672 J 0.0000215 J 0.000918 J

value to use:  Row B 0.000286 0.00000692 0.00000771 0.0000293 0.0000189 0.000564 0.00586 0.0000189 0.000013 0.000039 0.000137 0.0000384 0.000000694 0.000025 0.000672 0.0000215 0.000918 
46 congener TEC:  Row C 2.86E-04 6.92E-06 7.71E-07 2.93E-06 1.89E-06 5.64E-06 1.76E-06 1.89E-06 3.90E-07 1.17E-05 1.37E-05 3.84E-06 6.94E-08 2.50E-06 6.72E-06 2.15E-07 2.75E-07

donor value to use:  Row D
donor TEC:  Row E

12A-0433-C3AS:  Row A 0.000253 J 0.00000574 J 0.00000635 J 0.0000215 J 0.0000135 J 0.000387 J 0.00398 J 0.0000172 J 0.00000866 J 0.0000304 J 0.0000873 J 0.0000243 J 0.00000133 U 0.0000219 J 0.000369 J 1.19E-05 0.000581 J
value to use:  Row B 0.000253 0.00000574 0.00000635 0.0000215 0.0000135 0.000387 0.00398 0.0000172 0.00000866 0.0000304 0.0000873 0.0000243 0.00000133 0.0000219 0.000369 0.0000119 0.000581 

47 congener TEC:  Row C 2.53E-04 5.74E-06 6.35E-07 2.15E-06 1.35E-06 3.87E-06 1.19E-06 1.72E-06 2.60E-07 9.12E-06 8.73E-06 2.43E-06 1.33E-07 2.19E-06 3.69E-06 1.19E-07 1.74E-07
donor value to use:  Row D

donor TEC:  Row E
12A-0434-C2AS:  Row A 0.00019 J 0.00000342 J 0.00000402 J 0.0000113 J 7.42E-06 0.000176 J 0.0027 J 0.000015 J 0.000012 J 0.0000222 J 0.000057 J 0.0000299 J 0.000000893 U 0.000018 J 0.000256 J 0.0000147 J 0.000345 J

value to use:  Row B 0.00019 0.00000342 0.00000402 0.0000113 0.00000742 0.000176 0.0027 0.000015 0.000012 0.0000222 0.000057 0.0000299 0.000000893 0.000018 0.000256 0.0000147 0.000345 
48 congener TEC:  Row C 1.90E-04 3.42E-06 4.02E-07 1.13E-06 7.42E-07 1.76E-06 8.10E-07 1.50E-06 3.60E-07 6.66E-06 5.70E-06 2.99E-06 8.93E-08 1.80E-06 2.56E-06 1.47E-07 1.04E-07

donor value to use:  Row D
donor TEC:  Row E

12A-0436-C1AS:  Row A 0.000195 J 0.0000044 J 4.61E-06 0.0000177 J 0.0000113 J 0.000308 J 0.00362 J 0.0000148 J 0.0000092 J 0.0000297 J 0.0000656 J 0.0000202 J 0.00000108 U 0.0000186 J 0.00028 J 0.0000118 J 0.000475 J
value to use:  Row B 0.000195 0.0000044 0.00000461 0.0000177 0.0000113 0.000308 0.00362 0.0000148 0.0000092 0.0000297 0.0000656 0.0000202 0.00000108 0.0000186 0.00028 0.0000118 0.000475 

49 congener TEC:  Row C 1.95E-04 4.40E-06 4.61E-07 1.77E-06 1.13E-06 3.08E-06 1.09E-06 1.48E-06 2.76E-07 8.91E-06 6.56E-06 2.02E-06 1.08E-07 1.86E-06 2.80E-06 1.18E-07 1.43E-07
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
12A-0401-C2AS:  Row A

value to use:  Row B
37 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0403-C1AS:  Row A
value to use:  Row B

38 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0404-C2AS:  Row A

value to use:  Row B
39 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0407-C3AS:  Row A
value to use:  Row B

40 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0409-C7AS:  Row A

value to use:  Row B
41 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0412-C2AS:  Row A
value to use:  Row B

42 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0413-C4AS:  Row A

value to use:  Row B
43 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0424-C3AS:  Row A
value to use:  Row B

44 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0429-C2AS:  Row A

value to use:  Row B
45 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0431-C4AS:  Row A
value to use:  Row B

46 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0433-C3AS:  Row A

value to use:  Row B
47 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0434-C2AS:  Row A
value to use:  Row B

48 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0436-C1AS:  Row A

value to use:  Row B
49 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

0% 1.82E-04 1.82E-04 1.82E-04 1.82E-04 none Section 1 1.82E-04 none
Qualified 4%

Dioxin/Furan 100%

0% 2.51E-03 2.51E-03 2.51E-03 2.51E-03 J Section 1 2.51E-03 J
Qualified 100%

Dioxin/Furan 100%

No difference 3.62E-04 3.62E-04 3.62E-04 3.62E-04 J Section 1 3.62E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 3.33E-04 3.33E-04 3.33E-04 3.33E-04 J Section 1 3.33E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.40E-04 3.40E-04 3.40E-04 3.40E-04 none Section 1 3.40E-04 none
Qualified 0%

Dioxin/Furan 100%

No difference 4.23E-04 4.23E-04 4.23E-04 4.23E-04 J Section 1 4.23E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.77E-03 2.77E-03 2.77E-03 2.77E-03 J Section 1 2.77E-03 J
Qualified 100%

Dioxin/Furan 100%

0% 4.39E-05 4.39E-05 4.40E-05 4.39E-05 none Section 1 4.39E-05 none
Qualified 3%

Dioxin/Furan 100%

0% 3.56E-04 3.56E-04 3.56E-04 3.56E-04 J Section 1 3.56E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.47E-04 3.47E-04 3.47E-04 3.47E-04 J Section 1 3.47E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.96E-04 2.96E-04 2.97E-04 2.96E-04 J Section 1 2.96E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.20E-04 2.20E-04 2.20E-04 2.20E-04 J Section 1 2.20E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.31E-04 2.31E-04 2.31E-04 2.31E-04 J Section 1 2.31E-04 J
Qualified 100%

Dioxin/Furan 100%
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

12A-0437-C4AS:  Row A 0.000272 J 0.0000059 J 0.00000798 J 0.0000259 J 0.0000181 J 0.000549 J 0.00592 J 0.00002 J 0.00000877 J 0.0000317 J 0.000125 J 0.0000293 J 0.000000957 U 0.0000216 J 0.000492 J 0.0000218 J 0.000957 J
value to use:  Row B 0.000272 0.0000059 0.00000798 0.0000259 0.0000181 0.000549 0.00592 0.00002 0.00000877 0.0000317 0.000125 0.0000293 0.000000957 0.0000216 0.000492 0.0000218 0.000957 

50 congener TEC:  Row C 2.72E-04 5.90E-06 7.98E-07 2.59E-06 1.81E-06 5.49E-06 1.78E-06 2.00E-06 2.63E-07 9.51E-06 1.25E-05 2.93E-06 9.57E-08 2.16E-06 4.92E-06 2.18E-07 2.87E-07
donor value to use:  Row D

donor TEC:  Row E
12A-0438-C3AS:  Row A 0.000197 J 0.00000565 J 0.00000735 J 0.0000222 J 1.35E-05 0.000428 J 0.00472 J 0.0000179 J 0.00000919 J 0.0000303 J 0.0000987 J 0.0000269 J 0.000000746 U 0.0000192 J 0.000421 J 0.0000169 J 0.000737 J

value to use:  Row B 0.000197 0.00000565 0.00000735 0.0000222 0.0000135 0.000428 0.00472 0.0000179 0.00000919 0.0000303 0.0000987 0.0000269 0.000000746 0.0000192 0.000421 0.0000169 0.000737 
51 congener TEC:  Row C 1.97E-04 5.65E-06 7.35E-07 2.22E-06 1.35E-06 4.28E-06 1.42E-06 1.79E-06 2.76E-07 9.09E-06 9.87E-06 2.69E-06 7.46E-08 1.92E-06 4.21E-06 1.69E-07 2.21E-07

donor value to use:  Row D
donor TEC:  Row E

12A-0441-C2AS:  Row A 0.000299 J 0.00000844 J 9.34E-06 0.0000377 J 0.0000224 J 0.000746 J 0.0078 J 0.0000222 J 1.48E-05 0.0000566 J 0.000188 J 0.0000538 J 0.000000844 U 0.0000355 J 0.000781 J 0.0000286 J 0.00122 J
value to use:  Row B 0.000299 0.00000844 0.00000934 0.0000377 0.0000224 0.000746 0.0078 0.0000222 0.0000148 0.0000566 0.000188 0.0000538 0.000000844 0.0000355 0.000781 0.0000286 0.00122 

52 congener TEC:  Row C 2.99E-04 8.44E-06 9.34E-07 3.77E-06 2.24E-06 7.46E-06 2.34E-06 2.22E-06 4.44E-07 1.70E-05 1.88E-05 5.38E-06 8.44E-08 3.55E-06 7.81E-06 2.86E-07 3.66E-07
donor value to use:  Row D

donor TEC:  Row E
12A-0445-C1AS:  Row A 0.001 J 0.0000132 J 0.0000116 J 0.0000696 J 0.000035 J 0.000974 J 0.00962 J 0.0000546 J 0.0000228 J 0.000113 J 0.000261 J 0.0000657 J 0.00000102 U 0.0000422 J 0.00113 J 0.0000441 J 0.00201 J

value to use:  Row B 0.001 0.0000132 0.0000116 0.0000696 0.000035 0.000974 0.00962 0.0000546 0.0000228 0.000113 0.000261 0.0000657 0.00000102 0.0000422 0.00113 0.0000441 0.00201 
53 congener TEC:  Row C 1.00E-03 1.32E-05 1.16E-06 6.96E-06 3.50E-06 9.74E-06 2.89E-06 5.46E-06 6.84E-07 3.39E-05 2.61E-05 6.57E-06 1.02E-07 4.22E-06 1.13E-05 4.41E-07 6.03E-07

donor value to use:  Row D
donor TEC:  Row E

12A-0448-C2AS:  Row A 0.000292 J 7.21E-06 0.00000828 J 0.0000335 J 0.0000234 J 0.000626 J 0.00661 J 0.0000266 J 0.0000136 J 0.0000425 J 0.000146 J 0.0000414 J 0.00000228 U 0.0000267 J 0.000597 J 0.0000211 J 0.000885 J
value to use:  Row B 0.000292 0.00000721 0.00000828 0.0000335 0.0000234 0.000626 0.00661 0.0000266 0.0000136 0.0000425 0.000146 0.0000414 0.00000228 0.0000267 0.000597 0.0000211 0.000885 

54 congener TEC:  Row C 2.92E-04 7.21E-06 8.28E-07 3.35E-06 2.34E-06 6.26E-06 1.98E-06 2.66E-06 4.08E-07 1.28E-05 1.46E-05 4.14E-06 2.28E-07 2.67E-06 5.97E-06 2.11E-07 2.66E-07
donor value to use:  Row D

donor TEC:  Row E
12A-0451-C2AS:  Row A 2.55E-04 6.43E-06 7.22E-06 2.69E-05 1.65E-05 4.99E-04 5.17E-03 2.80E-05 1.22E-05 3.45E-05 1.09E-04 3.14E-05 0.00000307 U 2.29E-05 4.35E-04 1.65E-05 7.20E-04

value to use:  Row B 0.000255 0.00000643 0.00000722 0.0000269 0.0000165 0.000499 0.00517 0.000028 0.0000122 0.0000345 0.000109 0.0000314 0.00000307 0.0000229 0.000435 0.0000165 0.00072
55 congener TEC:  Row C 2.55E-04 6.43E-06 7.22E-07 2.69E-06 1.65E-06 4.99E-06 1.55E-06 2.80E-06 3.66E-07 1.04E-05 1.09E-05 3.14E-06 3.07E-07 2.29E-06 4.35E-06 1.65E-07 2.16E-07

donor value to use:  Row D
donor TEC:  Row E

12A-0452-C5AS:  Row A 0.000378 J 0.00000878 J 0.000012 J 0.0000388 J 0.0000262 J 0.00078 J 0.00856 J 0.0000315 J 0.0000163 J 0.0000491 J 0.000189 J 0.0000542 J 2.14E-06 0.0000351 J 0.00082 J 0.0000304 J 0.0013 J
value to use:  Row B 0.000378 0.00000878 0.000012 0.0000388 0.0000262 0.00078 0.00856 0.0000315 0.0000163 0.0000491 0.000189 0.0000542 0.00000214 0.0000351 0.00082 0.0000304 0.0013 

56 congener TEC:  Row C 3.78E-04 8.78E-06 1.20E-06 3.88E-06 2.62E-06 7.80E-06 2.57E-06 3.15E-06 4.89E-07 1.47E-05 1.89E-05 5.42E-06 2.14E-07 3.51E-06 8.20E-06 3.04E-07 3.90E-07
donor value to use:  Row D

donor TEC:  Row E
12A-0456-C1AS:  Row A 0.000277 J 0.00000819 J 0.00000861 J 0.0000303 J 0.00002 J 0.000569 J 0.00626 J 0.0000246 J 0.0000114 J 0.0000419 J 0.000121 J 0.0000351 J 0.00000182 U 0.0000262 J 0.000506 J 0.0000211 J 0.000852 J

value to use:  Row B 0.000277 0.00000819 0.00000861 0.0000303 0.00002 0.000569 0.00626 0.0000246 0.0000114 0.0000419 0.000121 0.0000351 0.00000182 0.0000262 0.000506 0.0000211 0.000852 
57 congener TEC:  Row C 2.77E-04 8.19E-06 8.61E-07 3.03E-06 2.00E-06 5.69E-06 1.88E-06 2.46E-06 3.42E-07 1.26E-05 1.21E-05 3.51E-06 1.82E-07 2.62E-06 5.06E-06 2.11E-07 2.56E-07

donor value to use:  Row D
donor TEC:  Row E

12A-0458-C3AS:  Row A 0.00617 J 0.0000679 J 0.0000338 J 0.000248 J 0.000123 J 0.00241 J 0.023 J 0.000117 J 0.0000398 J 0.000171 J 0.000375 J 0.0000978 J 0.00000268 J 0.0000808 J 0.00179 J 0.0000663 J 0.00354 J
value to use:  Row B 0.00617 0.0000679 0.0000338 0.000248 0.000123 0.00241 0.023 0.000117 0.0000398 0.000171 0.000375 0.0000978 0.00000268 0.0000808 0.00179 0.0000663 0.00354 

58 congener TEC:  Row C 6.17E-03 6.79E-05 3.38E-06 2.48E-05 1.23E-05 2.41E-05 6.90E-06 1.17E-05 1.19E-06 5.13E-05 3.75E-05 9.78E-06 2.68E-07 8.08E-06 1.79E-05 6.63E-07 1.06E-06
donor value to use:  Row D

donor TEC:  Row E
12A-0459-C2AS:  Row A 0.0224 J 1.29E-04 1.09E-05 6.18E-05 2.81E-05 7.68E-04 7.91E-03 1.74E-04 2.50E-05 1.69E-04 2.53E-04 7.78E-05 0.0000043 J 9.10E-05 1.48E-03 4.84E-05 3.21E-03

value to use:  Row B 0.0224 0.000129 0.0000109 0.0000618 0.0000281 0.000768 0.00791 0.000174 0.000025 0.000169 0.000253 0.0000778 0.0000043 0.000091 0.00148 0.0000484 0.00321
59 congener TEC:  Row C 2.24E-02 1.29E-04 1.09E-06 6.18E-06 2.81E-06 7.68E-06 2.37E-06 1.74E-05 7.50E-07 5.07E-05 2.53E-05 7.78E-06 4.30E-07 9.10E-06 1.48E-05 4.84E-07 9.63E-07

donor value to use:  Row D
donor TEC:  Row E

12A-0460-C1AS:  Row A 0.0341 J 0.000269 J 0.0000263 J 0.000137 J 0.0000676 J 0.00193 J 0.0199 J 0.000278 J 0.0000527 J 0.000247 J 0.000612 J 0.000162 J 0.00000346 U 0.000142 J 0.00287 J 0.000101 J 0.00584 J
value to use:  Row B 0.0341 0.000269 0.0000263 0.000137 0.0000676 0.00193 0.0199 0.000278 0.0000527 0.000247 0.000612 0.000162 0.00000346 0.000142 0.00287 0.000101 0.00584 

60 congener TEC:  Row C 3.41E-02 2.69E-04 2.63E-06 1.37E-05 6.76E-06 1.93E-05 5.97E-06 2.78E-05 1.58E-06 7.41E-05 6.12E-05 1.62E-05 3.46E-07 1.42E-05 2.87E-05 1.01E-06 1.75E-06
donor value to use:  Row D

donor TEC:  Row E
12A-0461-C3AS:  Row A 0.00647 J 0.0000561 J 0.0000151 J 0.0000778 J 0.0000393 J 0.00137 J 0.0165 J 0.0000716 J 0.0000308 J 0.0000998 J 0.000283 J 0.0000762 J 0.000000977 U 0.0000614 J 0.00123 J 0.0000493 J 0.00273 J

value to use:  Row B 0.00647 0.0000561 0.0000151 0.0000778 0.0000393 0.00137 0.0165 0.0000716 0.0000308 0.0000998 0.000283 0.0000762 0.000000977 0.0000614 0.00123 0.0000493 0.00273 
61 congener TEC:  Row C 6.47E-03 5.61E-05 1.51E-06 7.78E-06 3.93E-06 1.37E-05 4.95E-06 7.16E-06 9.24E-07 2.99E-05 2.83E-05 7.62E-06 9.77E-08 6.14E-06 1.23E-05 4.93E-07 8.19E-07

donor value to use:  Row D
donor TEC:  Row E

12A-0462-C5AS:  Row A 0.00694 J 0.0000293 J 0.000014 J 0.0000782 J 0.0000384 J 0.00108 J 0.0138 J 0.000094 J 0.0000424 J 0.000122 J 0.000467 J 0.000104 J 0.00000313 U 0.0000598 J 0.00187 J 0.0000607 J 0.00337 J
value to use:  Row B 0.00694 0.0000293 0.000014 0.0000782 0.0000384 0.00108 0.0138 0.000094 0.0000424 0.000122 0.000467 0.000104 0.00000313 0.0000598 0.00187 0.0000607 0.00337 

62 congener TEC:  Row C 6.94E-03 2.93E-05 1.40E-06 7.82E-06 3.84E-06 1.08E-05 4.14E-06 9.40E-06 1.27E-06 3.66E-05 4.67E-05 1.04E-05 3.13E-07 5.98E-06 1.87E-05 6.07E-07 1.01E-06
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
12A-0437-C4AS:  Row A

value to use:  Row B
50 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0438-C3AS:  Row A
value to use:  Row B

51 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0441-C2AS:  Row A

value to use:  Row B
52 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0445-C1AS:  Row A
value to use:  Row B

53 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0448-C2AS:  Row A

value to use:  Row B
54 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0451-C2AS:  Row A
value to use:  Row B

55 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0452-C5AS:  Row A

value to use:  Row B
56 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0456-C1AS:  Row A
value to use:  Row B

57 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0458-C3AS:  Row A

value to use:  Row B
58 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0459-C2AS:  Row A
value to use:  Row B

59 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0460-C1AS:  Row A

value to use:  Row B
60 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0461-C3AS:  Row A
value to use:  Row B

61 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0462-C5AS:  Row A

value to use:  Row B
62 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

0% 3.25E-04 3.25E-04 3.25E-04 3.25E-04 J Section 1 3.25E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.43E-04 2.43E-04 2.43E-04 2.43E-04 J Section 1 2.43E-04 J
Qualified 99%

Dioxin/Furan 100%

0% 3.80E-04 3.80E-04 3.80E-04 3.80E-04 J Section 1 3.80E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 1.13E-03 1.13E-03 1.13E-03 1.13E-03 J Section 1 1.13E-03 J
Qualified 100%

Dioxin/Furan 100%

0% 3.58E-04 3.58E-04 3.58E-04 3.58E-04 J Section 1 3.58E-04 J
Qualified 98%

Dioxin/Furan 100%

0% 3.08E-04 3.08E-04 3.08E-04 3.08E-04 none Section 1 3.08E-04 none
Qualified 0%

Dioxin/Furan 100%

No difference 4.60E-04 4.60E-04 4.60E-04 4.60E-04 J Section 1 4.60E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.38E-04 3.38E-04 3.38E-04 3.38E-04 J Section 1 3.38E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 6.45E-03 6.45E-03 6.45E-03 6.45E-03 J Section 1 6.45E-03 J
Qualified 100%

Dioxin/Furan 100%

No difference 2.27E-02 2.27E-02 2.27E-02 2.27E-02 J Section 1 2.27E-02 J
Qualified 99%

Dioxin/Furan 100%

0% 3.46E-02 3.46E-02 3.46E-02 3.46E-02 J Section 1 3.46E-02 J
Qualified 100%

Dioxin/Furan 100%

0% 6.65E-03 6.65E-03 6.65E-03 6.65E-03 J Section 1 6.65E-03 J
Qualified 100%

Dioxin/Furan 100%

0% 7.13E-03 7.13E-03 7.13E-03 7.13E-03 J Section 1 7.13E-03 J
Qualified 100%

Dioxin/Furan 100%
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

12A-0464-C4AS:  Row A 0.0109 J 0.0000543 J 0.0000229 J 0.000138 J 0.0000667 J 0.00205 J 0.0226 J 0.000159 J 0.0000702 J 0.000215 J 0.000802 J 0.000171 J 0.00000215 U 0.000108 J 0.00288 J 0.000101 J 0.00557 J
value to use:  Row B 0.0109 0.0000543 0.0000229 0.000138 0.0000667 0.00205 0.0226 0.000159 0.0000702 0.000215 0.000802 0.000171 0.00000215 0.000108 0.00288 0.000101 0.00557 

63 congener TEC:  Row C 1.09E-02 5.43E-05 2.29E-06 1.38E-05 6.67E-06 2.05E-05 6.78E-06 1.59E-05 2.11E-06 6.45E-05 8.02E-05 1.71E-05 2.15E-07 1.08E-05 2.88E-05 1.01E-06 1.67E-06
donor value to use:  Row D

donor TEC:  Row E
12A-0469-C2AS:  Row A 0.000298 J 4.51E-06 0.00000777 J 0.0000224 J 1.44E-05 0.000501 J 0.00503 J 0.000024 J 0.00000998 J 0.0000309 J 0.0000931 J 0.0000257 J 0.00000305 U 0.0000182 J 0.000386 J 0.0000166 J 0.00073 J

value to use:  Row B 0.000298 0.00000451 0.00000777 0.0000224 0.0000144 0.000501 0.00503 0.000024 0.00000998 0.0000309 0.0000931 0.0000257 0.00000305 0.0000182 0.000386 0.0000166 0.00073 
64 congener TEC:  Row C 2.98E-04 4.51E-06 7.77E-07 2.24E-06 1.44E-06 5.01E-06 1.51E-06 2.40E-06 2.99E-07 9.27E-06 9.31E-06 2.57E-06 3.05E-07 1.82E-06 3.86E-06 1.66E-07 2.19E-07

donor value to use:  Row D
donor TEC:  Row E

12A-0471-C6AS:  Row A 4.92E-06 0.000000364 U 0.000000326 U 7.62E-07 6.90E-07 1.15E-05 3.58E-04 1.90E-06 7.85E-07 0.00000125 J 0.0000019 J 7.68E-07 0.000000343 U 7.49E-07 0.00000596 J 0.000000662 J 1.46E-05
value to use:  Row B 0.00000492 0.000000364 0.000000326 0.000000762 0.00000069 0.0000115 0.000358 0.0000019 0.000000785 0.00000125 0.0000019 0.000000768 0.000000343 0.000000749 0.00000596 0.000000662 0.0000146

65 congener TEC:  Row C 4.92E-06 3.64E-07 3.26E-08 7.62E-08 6.90E-08 1.15E-07 1.07E-07 1.90E-07 2.36E-08 3.75E-07 1.90E-07 7.68E-08 3.43E-08 7.49E-08 5.96E-08 6.62E-09 4.38E-09
donor value to use:  Row D

donor TEC:  Row E
12A-0473-C5AS:  Row A 1.71E-04 2.54E-06 2.71E-06 8.60E-06 5.88E-06 1.81E-04 1.97E-03 1.34E-05 3.49E-06 1.32E-05 2.48E-05 1.05E-05 0.000000995 U 9.22E-06 0.000125 J 5.91E-06 2.12E-04

value to use:  Row B 0.000171 0.00000254 0.00000271 0.0000086 0.00000588 0.000181 0.00197 0.0000134 0.00000349 0.0000132 0.0000248 0.0000105 0.000000995 0.00000922 0.000125 0.00000591 0.000212
66 congener TEC:  Row C 1.71E-04 2.54E-06 2.71E-07 8.60E-07 5.88E-07 1.81E-06 5.91E-07 1.34E-06 1.05E-07 3.96E-06 2.48E-06 1.05E-06 9.95E-08 9.22E-07 1.25E-06 5.91E-08 6.36E-08

donor value to use:  Row D
donor TEC:  Row E

12A-0476-C3AS:  Row A 0.00183 J 0.0000141 J 0.00000981 J 0.0000479 J 0.0000244 J 0.000675 J 0.00742 J 0.0000422 J 0.0000179 J 0.0000569 J 0.000182 J 0.0000485 J 0.000000923 U 0.0000373 J 0.00083 J 0.0000311 J 0.00151 J
value to use:  Row B 0.00183 0.0000141 0.00000981 0.0000479 0.0000244 0.000675 0.00742 0.0000422 0.0000179 0.0000569 0.000182 0.0000485 0.000000923 0.0000373 0.00083 0.0000311 0.00151 

67 congener TEC:  Row C 1.83E-03 1.41E-05 9.81E-07 4.79E-06 2.44E-06 6.75E-06 2.23E-06 4.22E-06 5.37E-07 1.71E-05 1.82E-05 4.85E-06 9.23E-08 3.73E-06 8.30E-06 3.11E-07 4.53E-07
donor value to use:  Row D

donor TEC:  Row E
12A-0477-C2AS:  Row A 0.000395 J 0.00000421 J 0.00000659 J 0.0000206 J 0.0000138 J 0.000446 J 0.00485 J 0.000015 J 0.00000761 J 0.0000235 J 0.0000564 J 0.0000197 J 0.000000428 U 0.0000169 J 0.000278 J 0.0000122 J 0.000515 J

value to use:  Row B 0.000395 0.00000421 0.00000659 0.0000206 0.0000138 0.000446 0.00485 0.000015 0.00000761 0.0000235 0.0000564 0.0000197 0.000000428 0.0000169 0.000278 0.0000122 0.000515 
68 congener TEC:  Row C 3.95E-04 4.21E-06 6.59E-07 2.06E-06 1.38E-06 4.46E-06 1.46E-06 1.50E-06 2.28E-07 7.05E-06 5.64E-06 1.97E-06 4.28E-08 1.69E-06 2.78E-06 1.22E-07 1.55E-07

donor value to use:  Row D
donor TEC:  Row E

12E-0355-C2AS:  Row A 5.05E-06 0.00000216 U 0.00000232 U 4.50E-06 1.28E-06 1.63E-04 6.61E-03 0.000000987 U 0.00000128 U 0.00000124 U 0.00000101 U 0.00000108 U 0.00000179 U 0.00000114 U 8.32E-06 0.00000136 U 1.25E-05
value to use:  Row B 0.00000505 0.00000216 0.00000232 0.0000045 0.00000128 0.000163 0.00661 0.000000987 0.00000128 0.00000124 0.00000101 0.00000108 0.00000179 0.00000114 0.00000832 0.00000136 0.0000125

69 congener TEC:  Row C 5.05E-06 2.16E-06 2.32E-07 4.50E-07 1.28E-07 1.63E-06 1.98E-06 9.87E-08 3.84E-08 3.72E-07 1.01E-07 1.08E-07 1.79E-07 1.14E-07 8.32E-08 1.36E-08 3.75E-09
donor value to use:  Row D

donor TEC:  Row E
12E-0356-C4AS:  Row A 1.08E-06 0.000000205 U 0.000000243 U 0.000000615 J 0.000000642 U 2.49E-05 1.07E-03 0.000000153 U 0.000000146 U 9.30E-08 0.000000406 J 0.000000188 J 0.000000175 U 0.000000354 J 8.10E-06 0.000000195 U 8.02E-06

value to use:  Row B 0.00000108 0.000000205 0.000000243 0.000000615 0.000000642 0.0000249 0.00107 0.000000153 0.000000146 0.000000093 0.000000406 0.000000188 0.000000175 0.000000354 0.0000081 0.000000195 0.00000802
70 congener TEC:  Row C 1.08E-06 2.05E-07 2.43E-08 6.15E-08 6.42E-08 2.49E-07 3.21E-07 1.53E-08 4.38E-09 2.79E-08 4.06E-08 1.88E-08 1.75E-08 3.54E-08 8.10E-08 1.95E-09 2.41E-09

donor value to use:  Row D
donor TEC:  Row E

12E-0357-C2AS:  Row A 0.000000416 J 0.000000109 U 0.000000101 U 0.000000117 J 0.000000178 U 5.02E-06 2.12E-04 0.0000000808 U0.0000000741 U0.0000000683 U 0.00000014 J 1.00E-07 0.0000000734 U0.0000000841 J 0.00000103 J 0.000000094 U 0.0000013 J
value to use:  Row B 0.000000416 0.000000109 0.000000101 0.000000117 0.000000178 0.00000502 0.000212 0.0000000808 0.0000000741 0.0000000683 0.00000014 0.0000001 0.0000000734 0.0000000841 0.00000103 0.000000094 0.0000013 

71 congener TEC:  Row C 4.16E-07 1.09E-07 1.01E-08 1.17E-08 1.78E-08 5.02E-08 6.36E-08 8.08E-09 2.22E-09 2.05E-08 1.40E-08 1.00E-08 7.34E-09 8.41E-09 1.03E-08 9.40E-10 3.90E-10
donor value to use:  Row D

donor TEC:  Row E
12E-0358-C1AS:  Row A 1.96E-05 0.00000226 U 0.00000241 U 0.00000271 U 0.00000308 U 2.87E-05 5.55E-04 2.76E-06 0.00000144 U 2.13E-06 6.91E-06 0.00000135 U 0.00000246 U 0.00000136 U 0.0000268 J 0.00000236 U 4.56E-05

value to use:  Row B 0.0000196 0.00000226 0.00000241 0.00000271 0.00000308 0.0000287 0.000555 0.00000276 0.00000144 0.00000213 0.00000691 0.00000135 0.00000246 0.00000136 0.0000268 0.00000236 0.0000456
72 congener TEC:  Row C 1.96E-05 2.26E-06 2.41E-07 2.71E-07 3.08E-07 2.87E-07 1.67E-07 2.76E-07 4.32E-08 6.39E-07 6.91E-07 1.35E-07 2.46E-07 1.36E-07 2.68E-07 2.36E-08 1.37E-08

donor value to use:  Row D
donor TEC:  Row E

12E-0359-C5AS:  Row A 8.83E-05 0.00000218 U 0.000000938 J 4.84E-06 2.19E-06 7.72E-05 8.08E-04 3.70E-06 4.06E-06 4.98E-06 1.30E-05 0.000004 J 0.00000112 U 0.00000317 J 0.0000628 J 2.97E-06 1.14E-04
value to use:  Row B 0.0000883 0.00000218 0.000000938 0.00000484 0.00000219 0.0000772 0.000808 0.0000037 0.00000406 0.00000498 0.000013 0.000004 0.00000112 0.00000317 0.0000628 0.00000297 0.000114

73 congener TEC:  Row C 8.83E-05 2.18E-06 9.38E-08 4.84E-07 2.19E-07 7.72E-07 2.42E-07 3.70E-07 1.22E-07 1.49E-06 1.30E-06 4.00E-07 1.12E-07 3.17E-07 6.28E-07 2.97E-08 3.42E-08
donor value to use:  Row D

donor TEC:  Row E
12E-0360-C2AS:  Row A 1.11E-04 3.66E-06 4.15E-06 1.39E-05 8.91E-06 2.92E-04 3.00E-03 1.45E-05 5.64E-06 1.81E-05 4.29E-05 1.34E-05 0.00000327 U 0.0000122 J 0.000245 J 0.00000743 J 4.10E-04

value to use:  Row B 0.000111 0.00000366 0.00000415 0.0000139 0.00000891 0.000292 0.003 0.0000145 0.00000564 0.0000181 0.0000429 0.0000134 0.00000327 0.0000122 0.000245 0.00000743 0.00041
74 congener TEC:  Row C 1.11E-04 3.66E-06 4.15E-07 1.39E-06 8.91E-07 2.92E-06 9.00E-07 1.45E-06 1.69E-07 5.43E-06 4.29E-06 1.34E-06 3.27E-07 1.22E-06 2.45E-06 7.43E-08 1.23E-07

donor value to use:  Row D
donor TEC:  Row E

12E-0361-C1AS:  Row A 1.69E-06 0.00000148 U 0.00000166 U 0.00000141 U 0.00000174 U 3.92E-06 7.51E-05 0.000000776 U 0.00000073 U 0.000000648 U 7.55E-07 0.000000975 U 0.00000133 U 0.00000104 U 0.00000311 J 0.00000184 U 0.00000427 J
value to use:  Row B 0.00000169 0.00000148 0.00000166 0.00000141 0.00000174 0.00000392 0.0000751 0.000000776 0.00000073 0.000000648 0.000000755 0.000000975 0.00000133 0.00000104 0.00000311 0.00000184 0.00000427 

75 congener TEC:  Row C 1.69E-06 1.48E-06 1.66E-07 1.41E-07 1.74E-07 3.92E-08 2.25E-08 7.76E-08 2.19E-08 1.94E-07 7.55E-08 9.75E-08 1.33E-07 1.04E-07 3.11E-08 1.84E-08 1.28E-09
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
12A-0464-C4AS:  Row A

value to use:  Row B
63 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0469-C2AS:  Row A
value to use:  Row B

64 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0471-C6AS:  Row A

value to use:  Row B
65 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0473-C5AS:  Row A
value to use:  Row B

66 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12A-0476-C3AS:  Row A

value to use:  Row B
67 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12A-0477-C2AS:  Row A
value to use:  Row B

68 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12E-0355-C2AS:  Row A

value to use:  Row B
69 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12E-0356-C4AS:  Row A
value to use:  Row B

70 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12E-0357-C2AS:  Row A

value to use:  Row B
71 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12E-0358-C1AS:  Row A
value to use:  Row B

72 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12E-0359-C5AS:  Row A

value to use:  Row B
73 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12E-0360-C2AS:  Row A
value to use:  Row B

74 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12E-0361-C1AS:  Row A

value to use:  Row B
75 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

0% 1.12E-02 1.12E-02 1.12E-02 1.12E-02 J Section 1 1.12E-02 J
Qualified 100%

Dioxin/Furan 100%

0% 3.43E-04 3.44E-04 3.44E-04 3.44E-04 J Section 1 3.44E-04 J
Qualified 98%

Dioxin/Furan 100%

7% 6.29E-06 6.50E-06 6.72E-06 6.38E-06 none Section 1 6.38E-06 none
Qualified 16%

Dioxin/Furan 100%

0% 1.89E-04 1.89E-04 1.89E-04 1.89E-04 none Section 1 1.89E-04 none
Qualified 1%

Dioxin/Furan 100%

0% 1.92E-03 1.92E-03 1.92E-03 1.92E-03 J Section 1 1.92E-03 J
Qualified 100%

Dioxin/Furan 100%

0% 4.30E-04 4.30E-04 4.30E-04 4.30E-04 J Section 1 4.30E-04 J
Qualified 100%

Dioxin/Furan 100%

31% 9.33E-06 1.10E-05 1.27E-05 9.83E-06 none Section 1 9.83E-06 none
Qualified 27%

Dioxin/Furan 100%

16% 1.92E-06 2.08E-06 2.25E-06 1.97E-06 none Section 1 1.97E-06 none
Qualified 22%

Dioxin/Furan 100%

26% 5.85E-07 6.73E-07 7.61E-07 6.12E-07 J Section 1 6.12E-07 J
Qualified 84%

Dioxin/Furan 100%

15% 2.19E-05 2.38E-05 2.56E-05 2.24E-05 none Section 1 2.24E-05 none
Qualified 15%

Dioxin/Furan 100%

2% 9.48E-05 9.60E-05 9.71E-05 9.53E-05 none Section 1 9.53E-05 none
Qualified 4%

Dioxin/Furan 100%

0% 1.38E-04 1.38E-04 1.38E-04 1.38E-04 none Section 1 1.38E-04 none
Qualified 3%

Dioxin/Furan 100%

82% 1.86E-06 3.16E-06 4.47E-06 2.08E-06 J Section 1 2.08E-06 J
Qualified 59%

Dioxin/Furan 100%
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

12E-0362-C1AS:  Row A 8.06E-05 1.40E-06 0.00000219 J 9.53E-06 4.61E-06 2.65E-04 2.72E-03 7.19E-06 0.00000168 U 9.42E-06 1.89E-05 0.00000628 J 0.00000238 U 0.00000566 J 0.000128 J 4.54E-06 3.40E-04
value to use:  Row B 0.0000806 0.0000014 0.00000219 0.00000953 0.00000461 0.000265 0.00272 0.00000719 0.00000168 0.00000942 0.0000189 0.00000628 0.00000238 0.00000566 0.000128 0.00000454 0.00034

76 congener TEC:  Row C 8.06E-05 1.40E-06 2.19E-07 9.53E-07 4.61E-07 2.65E-06 8.16E-07 7.19E-07 5.04E-08 2.83E-06 1.89E-06 6.28E-07 2.38E-07 5.66E-07 1.28E-06 4.54E-08 1.02E-07
donor value to use:  Row D

donor TEC:  Row E
12E-0363-C2AS:  Row A 9.69E-05 2.33E-06 2.62E-06 1.09E-05 8.01E-06 2.22E-04 2.48E-03 7.63E-06 4.05E-06 1.16E-05 2.99E-05 1.02E-05 0.00000262 U 0.00000823 J 0.000152 J 5.25E-06 2.21E-04

value to use:  Row B 0.0000969 0.00000233 0.00000262 0.0000109 0.00000801 0.000222 0.00248 0.00000763 0.00000405 0.0000116 0.0000299 0.0000102 0.00000262 0.00000823 0.000152 0.00000525 0.000221
77 congener TEC:  Row C 9.69E-05 2.33E-06 2.62E-07 1.09E-06 8.01E-07 2.22E-06 7.44E-07 7.63E-07 1.22E-07 3.48E-06 2.99E-06 1.02E-06 2.62E-07 8.23E-07 1.52E-06 5.25E-08 6.63E-08

donor value to use:  Row D
donor TEC:  Row E

12E-0364-C2AS:  Row A 1.71E-04 0.00000305 U 0.00000314 J 8.18E-06 3.14E-06 1.53E-04 1.80E-03 4.80E-06 7.12E-06 8.82E-06 1.79E-05 0.00000585 J 0.00000295 U 5.72E-06 0.000104 J 2.67E-06 1.71E-04
value to use:  Row B 0.000171 0.00000305 0.00000314 0.00000818 0.00000314 0.000153 0.0018 0.0000048 0.00000712 0.00000882 0.0000179 0.00000585 0.00000295 0.00000572 0.000104 0.00000267 0.000171

78 congener TEC:  Row C 1.71E-04 3.05E-06 3.14E-07 8.18E-07 3.14E-07 1.53E-06 5.40E-07 4.80E-07 2.14E-07 2.65E-06 1.79E-06 5.85E-07 2.95E-07 5.72E-07 1.04E-06 2.67E-08 5.13E-08
donor value to use:  Row D

donor TEC:  Row E
13B-0503-C1AS:  Row A 1.60E-05 0.000000395 J 0.000000553 J 0.00000143 J 0.00000122 J 3.09E-05 3.61E-04 1.28E-06 0.000000569 J 0.00000179 J 0.00000439 J 0.00000123 J 0.000000213 U 0.00000113 J 0.0000207 J 0.00000108 J 3.47E-05

value to use:  Row B 0.000016 0.000000395 0.000000553 0.00000143 0.00000122 0.0000309 0.000361 0.00000128 0.000000569 0.00000179 0.00000439 0.00000123 0.000000213 0.00000113 0.0000207 0.00000108 0.0000347
79 congener TEC:  Row C 1.60E-05 3.95E-07 5.53E-08 1.43E-07 1.22E-07 3.09E-07 1.08E-07 1.28E-07 1.71E-08 5.37E-07 4.39E-07 1.23E-07 2.13E-08 1.13E-07 2.07E-07 1.08E-08 1.04E-08

donor value to use:  Row D
donor TEC:  Row E

13B-0507-C2AS:  Row A 3.06E-06 0.0000004 J 0.000000851 J 0.00000137 J 1.85E-06 4.91E-05 1.43E-03 0.000000409 J 0.000000283 J 0.00000068 J 7.44E-07 0.000000483 J 0.000000193 U 0.000000485 J 0.00000393 J 0.000000276 U 0.00000531 J
value to use:  Row B 0.00000306 0.0000004 0.000000851 0.00000137 0.00000185 0.0000491 0.00143 0.000000409 0.000000283 0.00000068 0.000000744 0.000000483 0.000000193 0.000000485 0.00000393 0.000000276 0.00000531 

80 congener TEC:  Row C 3.06E-06 4.00E-07 8.51E-08 1.37E-07 1.85E-07 4.91E-07 4.29E-07 4.09E-08 8.49E-09 2.04E-07 7.44E-08 4.83E-08 1.93E-08 4.85E-08 3.93E-08 2.76E-09 1.59E-09
donor value to use:  Row D

donor TEC:  Row E
13B-0511-C3AS:  Row A 0.000512 J 0.0000114 J 0.00000917 J 0.0000315 J 0.0000191 J 0.000586 J 0.00686 J 0.0000231 J 0.000013 J 0.0000382 J 0.00013 J 0.0000346 J 0.000000882 U 0.0000267 J 0.000615 J 0.0000244 J 0.00109 J

value to use:  Row B 0.000512 0.0000114 0.00000917 0.0000315 0.0000191 0.000586 0.00686 0.0000231 0.000013 0.0000382 0.00013 0.0000346 0.000000882 0.0000267 0.000615 0.0000244 0.00109 
81 congener TEC:  Row C 5.12E-04 1.14E-05 9.17E-07 3.15E-06 1.91E-06 5.86E-06 2.06E-06 2.31E-06 3.90E-07 1.15E-05 1.30E-05 3.46E-06 8.82E-08 2.67E-06 6.15E-06 2.44E-07 3.27E-07

donor value to use:  Row D
donor TEC:  Row E

13B-0512-G1AS:  Row A 0.000264 J 0.00000628 J 0.00000689 J 0.0000233 J 0.000015 J 0.000418 J 0.00494 J 0.0000145 J 0.00000886 J 0.0000263 J 0.000097 J 0.0000261 J 0.000000324 U 0.0000191 J 0.000405 J 0.0000166 J 0.000729 J
value to use:  Row B 0.000264 0.00000628 0.00000689 0.0000233 0.000015 0.000418 0.00494 0.0000145 0.00000886 0.0000263 0.000097 0.0000261 0.000000324 0.0000191 0.000405 0.0000166 0.000729 

82 congener TEC:  Row C 2.64E-04 6.28E-06 6.89E-07 2.33E-06 1.50E-06 4.18E-06 1.48E-06 1.45E-06 2.66E-07 7.89E-06 9.70E-06 2.61E-06 3.24E-08 1.91E-06 4.05E-06 1.66E-07 2.19E-07
donor value to use:  Row D

donor TEC:  Row E
13B-0513-G1AS:  Row A 0.00363 J 0.0000221 J 0.0000329 J 0.000076 J 0.0000429 J 0.00123 J 0.0142 J 0.0000598 J 0.0000377 J 0.0000943 J 0.000303 J 0.0000866 J 0.000016 J 0.0000646 J 0.00126 J 0.0000529 J 0.00214 J

value to use:  Row B 0.00363 0.0000221 0.0000329 0.000076 0.0000429 0.00123 0.0142 0.0000598 0.0000377 0.0000943 0.000303 0.0000866 0.000016 0.0000646 0.00126 0.0000529 0.00214 
83 congener TEC:  Row C 3.63E-03 2.21E-05 3.29E-06 7.60E-06 4.29E-06 1.23E-05 4.26E-06 5.98E-06 1.13E-06 2.83E-05 3.03E-05 8.66E-06 1.60E-06 6.46E-06 1.26E-05 5.29E-07 6.42E-07

donor value to use:  Row D
donor TEC:  Row E

13B-0514-G1AS:  Row A 0.00041 J 0.00000708 J 0.00000734 J 0.0000259 J 0.0000182 J 0.000497 J 0.00568 J 0.0000282 J 0.0000106 J 0.000034 J 0.000102 J 0.0000288 J 0.000000441 U 0.0000228 J 0.000494 J 0.0000198 J 0.000884 J
value to use:  Row B 0.00041 0.00000708 0.00000734 0.0000259 0.0000182 0.000497 0.00568 0.0000282 0.0000106 0.000034 0.000102 0.0000288 0.000000441 0.0000228 0.000494 0.0000198 0.000884 

84 congener TEC:  Row C 4.10E-04 7.08E-06 7.34E-07 2.59E-06 1.82E-06 4.97E-06 1.70E-06 2.82E-06 3.18E-07 1.02E-05 1.02E-05 2.88E-06 4.41E-08 2.28E-06 4.94E-06 1.98E-07 2.65E-07
donor value to use:  Row D

donor TEC:  Row E
13B-0520-G1AS:  Row A 0.000291 J 0.00000584 J 0.0000103 J 0.0000223 J 0.0000148 J 0.000516 J 0.00563 J 0.0000166 J 0.00000915 J 0.0000273 J 0.0000835 J 0.0000242 J 0.000000493 U 0.0000191 J 0.000403 J 0.0000163 J 0.00077 J

value to use:  Row B 0.000291 0.00000584 0.0000103 0.0000223 0.0000148 0.000516 0.00563 0.0000166 0.00000915 0.0000273 0.0000835 0.0000242 0.000000493 0.0000191 0.000403 0.0000163 0.00077 
85 congener TEC:  Row C 2.91E-04 5.84E-06 1.03E-06 2.23E-06 1.48E-06 5.16E-06 1.69E-06 1.66E-06 2.75E-07 8.19E-06 8.35E-06 2.42E-06 4.93E-08 1.91E-06 4.03E-06 1.63E-07 2.31E-07

donor value to use:  Row D
donor TEC:  Row E

13B-0522-G1AS:  Row A 0.000416 J 0.00000797 J 0.00000834 J 0.0000331 J 0.000017 J 0.000626 J 0.00712 J 0.0000217 J 0.0000131 J 0.0000362 J 0.000135 J 0.0000363 J 0.000000683 U 0.0000268 J 0.000625 J 0.0000251 J 0.0011 J
value to use:  Row B 0.000416 0.00000797 0.00000834 0.0000331 0.000017 0.000626 0.00712 0.0000217 0.0000131 0.0000362 0.000135 0.0000363 0.000000683 0.0000268 0.000625 0.0000251 0.0011 

86 congener TEC:  Row C 4.16E-04 7.97E-06 8.34E-07 3.31E-06 1.70E-06 6.26E-06 2.14E-06 2.17E-06 3.93E-07 1.09E-05 1.35E-05 3.63E-06 6.83E-08 2.68E-06 6.25E-06 2.51E-07 3.30E-07
donor value to use:  Row D

donor TEC:  Row E
13B-0523-G2AS:  Row A 0.000435 J 7.59E-06 0.00000933 J 0.0000347 J 0.0000213 J 0.000661 J 0.00732 J 0.0000279 J 0.0000125 J 0.0000391 J 0.000148 J 0.0000384 J 0.00000249 J 0.0000268 J 0.000653 J 0.0000263 J 0.0013 J

value to use:  Row B 0.000435 0.00000759 0.00000933 0.0000347 0.0000213 0.000661 0.00732 0.0000279 0.0000125 0.0000391 0.000148 0.0000384 0.00000249 0.0000268 0.000653 0.0000263 0.0013 
87 congener TEC:  Row C 4.35E-04 7.59E-06 9.33E-07 3.47E-06 2.13E-06 6.61E-06 2.20E-06 2.79E-06 3.75E-07 1.17E-05 1.48E-05 3.84E-06 2.49E-07 2.68E-06 6.53E-06 2.63E-07 3.90E-07

donor value to use:  Row D
donor TEC:  Row E

13B-0524-C1AS:  Row A 0.000234 J 5.72E-06 0.00000752 J 0.0000247 J 0.000016 J 0.000451 J 0.00505 J 0.0000142 J 0.00000976 J 0.0000318 J 0.000115 J 0.0000298 J 0.000000595 U 0.00002 J 0.00047 J 0.0000191 J 0.000918 J
value to use:  Row B 0.000234 0.00000572 0.00000752 0.0000247 0.000016 0.000451 0.00505 0.0000142 0.00000976 0.0000318 0.000115 0.0000298 0.000000595 0.00002 0.00047 0.0000191 0.000918 

88 congener TEC:  Row C 2.34E-04 5.72E-06 7.52E-07 2.47E-06 1.60E-06 4.51E-06 1.52E-06 1.42E-06 2.93E-07 9.54E-06 1.15E-05 2.98E-06 5.95E-08 2.00E-06 4.70E-06 1.91E-07 2.75E-07
donor value to use:  Row D

donor TEC:  Row E

F-346 AECOM

Final

July 2017



LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
12E-0362-C1AS:  Row A

value to use:  Row B
76 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12E-0363-C2AS:  Row A
value to use:  Row B

77 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12E-0364-C2AS:  Row A

value to use:  Row B
78 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0503-C1AS:  Row A
value to use:  Row B

79 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0507-C2AS:  Row A

value to use:  Row B
80 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0511-C3AS:  Row A
value to use:  Row B

81 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0512-G1AS:  Row A

value to use:  Row B
82 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0513-G1AS:  Row A
value to use:  Row B

83 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0514-G1AS:  Row A

value to use:  Row B
84 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0520-G1AS:  Row A
value to use:  Row B

85 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0522-G1AS:  Row A

value to use:  Row B
86 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0523-G2AS:  Row A
value to use:  Row B

87 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0524-C1AS:  Row A

value to use:  Row B
88 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

0% 9.52E-05 9.53E-05 9.54E-05 9.53E-05 none Section 1 9.53E-05 none
Qualified 3%

Dioxin/Furan 100%

0% 1.15E-04 1.15E-04 1.15E-04 1.15E-04 none Section 1 1.15E-04 none
Qualified 2%

Dioxin/Furan 100%

2% 1.82E-04 1.84E-04 1.85E-04 1.83E-04 none Section 1 1.83E-04 none
Qualified 3%

Dioxin/Furan 100%

0% 1.87E-05 1.87E-05 1.87E-05 1.87E-05 none Section 1 1.87E-05 none
Qualified 12%

Dioxin/Furan 100%

0% 5.25E-06 5.26E-06 5.27E-06 5.26E-06 none Section 1 5.26E-06 none
Qualified 20%

Dioxin/Furan 100%

0% 5.77E-04 5.77E-04 5.77E-04 5.77E-04 J Section 1 5.77E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.09E-04 3.09E-04 3.09E-04 3.09E-04 J Section 1 3.09E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 3.78E-03 3.78E-03 3.78E-03 3.78E-03 J Section 1 3.78E-03 J
Qualified 100%

Dioxin/Furan 100%

0% 4.63E-04 4.63E-04 4.63E-04 4.63E-04 J Section 1 4.63E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.36E-04 3.36E-04 3.36E-04 3.36E-04 J Section 1 3.36E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 4.78E-04 4.78E-04 4.78E-04 4.78E-04 J Section 1 4.78E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 5.02E-04 5.02E-04 5.02E-04 5.02E-04 J Section 1 5.02E-04 J
Qualified 98%

Dioxin/Furan 100%

0% 2.83E-04 2.83E-04 2.84E-04 2.84E-04 J Section 1 2.84E-04 J
Qualified 98%

Dioxin/Furan 100%
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

13B-0525-C1AS:  Row A 0.000366 J 0.0000077 J 0.0000089 J 0.0000309 J 0.00002 J 0.000592 J 0.00641 J 0.0000207 J 0.0000125 J 0.0000331 J 0.0000943 J 0.0000306 J 0.000000653 U 0.0000241 J 0.00044 J 0.0000196 J 0.000814 J
value to use:  Row B 0.000366 0.0000077 0.0000089 0.0000309 0.00002 0.000592 0.00641 0.0000207 0.0000125 0.0000331 0.0000943 0.0000306 0.000000653 0.0000241 0.00044 0.0000196 0.000814 

89 congener TEC:  Row C 3.66E-04 7.70E-06 8.90E-07 3.09E-06 2.00E-06 5.92E-06 1.92E-06 2.07E-06 3.75E-07 9.93E-06 9.43E-06 3.06E-06 6.53E-08 2.41E-06 4.40E-06 1.96E-07 2.44E-07
donor value to use:  Row D

donor TEC:  Row E
13B-0527-C2AS:  Row A 2.98E-05 6.13E-07 6.17E-07 0.0000021 J 0.00000141 J 4.24E-05 4.97E-04 1.72E-06 0.000000919 J 0.00000235 J 7.90E-06 0.00000231 J 0.000000497 J 0.00000175 J 0.0000359 J 0.00000158 J 5.64E-05

value to use:  Row B 0.0000298 0.000000613 0.000000617 0.0000021 0.00000141 0.0000424 0.000497 0.00000172 0.000000919 0.00000235 0.0000079 0.00000231 0.000000497 0.00000175 0.0000359 0.00000158 0.0000564
90 congener TEC:  Row C 2.98E-05 6.13E-07 6.17E-08 2.10E-07 1.41E-07 4.24E-07 1.49E-07 1.72E-07 2.76E-08 7.05E-07 7.90E-07 2.31E-07 4.97E-08 1.75E-07 3.59E-07 1.58E-08 1.69E-08

donor value to use:  Row D
donor TEC:  Row E

13B-0534-C2AS:  Row A 0.012 J 0.0000318 J 0.0000198 J 0.0001 J 0.0000487 J 0.00146 J 0.018 J 0.0000843 J 0.0000446 J 0.000136 J 0.000497 J 0.000132 J 0.000000714 U 0.0000763 J 0.00201 J 0.0000724 J 0.00386 J
value to use:  Row B 0.012 0.0000318 0.0000198 0.0001 0.0000487 0.00146 0.018 0.0000843 0.0000446 0.000136 0.000497 0.000132 0.000000714 0.0000763 0.00201 0.0000724 0.00386 

91 congener TEC:  Row C 1.20E-02 3.18E-05 1.98E-06 1.00E-05 4.87E-06 1.46E-05 5.40E-06 8.43E-06 1.34E-06 4.08E-05 4.97E-05 1.32E-05 7.14E-08 7.63E-06 2.01E-05 7.24E-07 1.16E-06
donor value to use:  Row D

donor TEC:  Row E
13B-0536-C1AS:  Row A 0.00039 J 0.00000552 J 0.00000558 J 0.0000184 J 0.0000118 J 0.000353 J 0.00418 J 0.0000159 J 0.0000102 J 0.000029 J 0.0000724 J 0.0000285 J 0.000000579 U 0.0000202 J 0.000328 J 0.0000167 J 0.000526 J

value to use:  Row B 0.00039 0.00000552 0.00000558 0.0000184 0.0000118 0.000353 0.00418 0.0000159 0.0000102 0.000029 0.0000724 0.0000285 0.000000579 0.0000202 0.000328 0.0000167 0.000526 
92 congener TEC:  Row C 3.90E-04 5.52E-06 5.58E-07 1.84E-06 1.18E-06 3.53E-06 1.25E-06 1.59E-06 3.06E-07 8.70E-06 7.24E-06 2.85E-06 5.79E-08 2.02E-06 3.28E-06 1.67E-07 1.58E-07

donor value to use:  Row D
donor TEC:  Row E

13B-0539-C3AS:  Row A 0.00301 J 2.92E-05 1.75E-05 5.51E-05 2.86E-05 7.88E-04 8.74E-03 1.34E-04 1.90E-05 8.98E-05 1.72E-04 5.38E-05 0.000000731 U 5.22E-05 8.58E-04 3.70E-05 2.00E-03
value to use:  Row B 0.00301 0.0000292 0.0000175 0.0000551 0.0000286 0.000788 0.00874 0.000134 0.000019 0.0000898 0.000172 0.0000538 0.000000731 0.0000522 0.000858 0.000037 0.002

93 congener TEC:  Row C 3.01E-03 2.92E-05 1.75E-06 5.51E-06 2.86E-06 7.88E-06 2.62E-06 1.34E-05 5.70E-07 2.69E-05 1.72E-05 5.38E-06 7.31E-08 5.22E-06 8.58E-06 3.70E-07 6.00E-07
donor value to use:  Row D

donor TEC:  Row E
13B-0542-C2AS:  Row A 1.03E-05 0.00000178 J 0.00000271 J 5.46E-06 3.79E-06 6.42E-05 1.20E-03 3.96E-05 1.74E-05 1.34E-05 1.96E-05 1.78E-05 0.000000829 U 7.98E-06 0.0000613 J 7.32E-06 6.49E-05

value to use:  Row B 0.0000103 0.00000178 0.00000271 0.00000546 0.00000379 0.0000642 0.0012 0.0000396 0.0000174 0.0000134 0.0000196 0.0000178 0.000000829 0.00000798 0.0000613 0.00000732 0.0000649
94 congener TEC:  Row C 1.03E-05 1.78E-06 2.71E-07 5.46E-07 3.79E-07 6.42E-07 3.60E-07 3.96E-06 5.22E-07 4.02E-06 1.96E-06 1.78E-06 8.29E-08 7.98E-07 6.13E-07 7.32E-08 1.95E-08

donor value to use:  Row D
donor TEC:  Row E

13B-0543-G1AS:  Row A 0.000239 J 0.000005 J 0.00000644 J 0.0000205 J 0.0000141 J 0.00043 J 0.00463 J 0.0000147 J 0.00000666 J 0.0000227 J 0.0000504 J 0.0000182 J 0.000000684 U 0.0000173 J 0.000298 J 0.0000137 J 0.000521 J
value to use:  Row B 0.000239 0.000005 0.00000644 0.0000205 0.0000141 0.00043 0.00463 0.0000147 0.00000666 0.0000227 0.0000504 0.0000182 0.000000684 0.0000173 0.000298 0.0000137 0.000521 

95 congener TEC:  Row C 2.39E-04 5.00E-06 6.44E-07 2.05E-06 1.41E-06 4.30E-06 1.39E-06 1.47E-06 2.00E-07 6.81E-06 5.04E-06 1.82E-06 6.84E-08 1.73E-06 2.98E-06 1.37E-07 1.56E-07
donor value to use:  Row D

donor TEC:  Row E
13B-0548-C1AS:  Row A 9.93E-05 0.00000316 J 0.00000331 J 1.25E-05 7.75E-06 2.52E-04 2.60E-03 1.18E-05 6.46E-06 1.62E-05 2.50E-05 1.16E-05 0.00000085 U 1.09E-05 1.36E-04 7.04E-06 2.64E-04

value to use:  Row B 0.0000993 0.00000316 0.00000331 0.0000125 0.00000775 0.000252 0.0026 0.0000118 0.00000646 0.0000162 0.000025 0.0000116 0.00000085 0.0000109 0.000136 0.00000704 0.000264
96 congener TEC:  Row C 9.93E-05 3.16E-06 3.31E-07 1.25E-06 7.75E-07 2.52E-06 7.80E-07 1.18E-06 1.94E-07 4.86E-06 2.50E-06 1.16E-06 8.50E-08 1.09E-06 1.36E-06 7.04E-08 7.92E-08

donor value to use:  Row D
donor TEC:  Row E

13B-0549-C3AS:  Row A 1.40E-04 0.00000328 J 0.00000389 J 1.26E-05 8.82E-06 2.84E-04 3.25E-03 1.10E-05 5.94E-06 1.55E-05 3.91E-05 1.47E-05 0.000000903 U 1.07E-05 1.95E-04 9.26E-06 3.23E-04
value to use:  Row B 0.00014 0.00000328 0.00000389 0.0000126 0.00000882 0.000284 0.00325 0.000011 0.00000594 0.0000155 0.0000391 0.0000147 0.000000903 0.0000107 0.000195 0.00000926 0.000323

97 congener TEC:  Row C 1.40E-04 3.28E-06 3.89E-07 1.26E-06 8.82E-07 2.84E-06 9.75E-07 1.10E-06 1.78E-07 4.65E-06 3.91E-06 1.47E-06 9.03E-08 1.07E-06 1.95E-06 9.26E-08 9.69E-08
donor value to use:  Row D

donor TEC:  Row E
13B-0550-C3AS:  Row A 0.000105 J 0.0000039 J 0.00000532 J 0.0000169 J 0.0000113 J 0.000349 J 0.00385 J 0.0000117 J 0.00000508 J 0.0000166 J 0.000037 J 0.0000137 J 0.000000372 U 0.0000131 J 0.000208 J 0.00000983 J 0.00036 J

value to use:  Row B 0.000105 0.0000039 0.00000532 0.0000169 0.0000113 0.000349 0.00385 0.0000117 0.00000508 0.0000166 0.000037 0.0000137 0.000000372 0.0000131 0.000208 0.00000983 0.00036 
98 congener TEC:  Row C 1.05E-04 3.90E-06 5.32E-07 1.69E-06 1.13E-06 3.49E-06 1.16E-06 1.17E-06 1.52E-07 4.98E-06 3.70E-06 1.37E-06 3.72E-08 1.31E-06 2.08E-06 9.83E-08 1.08E-07

donor value to use:  Row D
donor TEC:  Row E

13B-0551-C2AS:  Row A 2.03E-04 4.41E-06 0.00000355 J 1.43E-05 8.67E-06 2.85E-04 3.36E-03 2.12E-05 6.57E-06 2.42E-05 5.62E-05 1.80E-05 0.000000368 U 1.42E-05 2.22E-04 1.09E-05 4.50E-04
value to use:  Row B 0.000203 0.00000441 0.00000355 0.0000143 0.00000867 0.000285 0.00336 0.0000212 0.00000657 0.0000242 0.0000562 0.000018 0.000000368 0.0000142 0.000222 0.0000109 0.00045

99 congener TEC:  Row C 2.03E-04 4.41E-06 3.55E-07 1.43E-06 8.67E-07 2.85E-06 1.01E-06 2.12E-06 1.97E-07 7.26E-06 5.62E-06 1.80E-06 3.68E-08 1.42E-06 2.22E-06 1.09E-07 1.35E-07
donor value to use:  Row D

donor TEC:  Row E
13B-0553-C2AS:  Row A 5.40E-05 0.00000212 J 0.00000225 J 7.13E-06 0.00000488 J 1.41E-04 1.74E-03 6.60E-06 6.06E-06 9.52E-06 2.39E-05 1.32E-05 0.000000255 U 9.95E-06 3.27E-04 1.00E-05 3.48E-04

value to use:  Row B 0.000054 0.00000212 0.00000225 0.00000713 0.00000488 0.000141 0.00174 0.0000066 0.00000606 0.00000952 0.0000239 0.0000132 0.000000255 0.00000995 0.000327 0.00001 0.000348
100 congener TEC:  Row C 5.40E-05 2.12E-06 2.25E-07 7.13E-07 4.88E-07 1.41E-06 5.22E-07 6.60E-07 1.82E-07 2.86E-06 2.39E-06 1.32E-06 2.55E-08 9.95E-07 3.27E-06 1.00E-07 1.04E-07

donor value to use:  Row D
donor TEC:  Row E

13B-0554-C1AS:  Row A 0.0000706 J 1.97E-06 2.47E-06 9.09E-06 5.76E-06 1.69E-04 1.80E-03 6.92E-06 0.00000399 J 1.33E-05 0.0000879 J 1.99E-05 0.000000473 U 1.20E-05 0.000479 J 2.00E-05 0.000919 J
value to use:  Row B 0.0000706 0.00000197 0.00000247 0.00000909 0.00000576 0.000169 0.0018 0.00000692 0.00000399 0.0000133 0.0000879 0.0000199 0.000000473 0.000012 0.000479 0.00002 0.000919 

101 congener TEC:  Row C 7.06E-05 1.97E-06 2.47E-07 9.09E-07 5.76E-07 1.69E-06 5.40E-07 6.92E-07 1.20E-07 3.99E-06 8.79E-06 1.99E-06 4.73E-08 1.20E-06 4.79E-06 2.00E-07 2.76E-07
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
13B-0525-C1AS:  Row A

value to use:  Row B
89 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0527-C2AS:  Row A
value to use:  Row B

90 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0534-C2AS:  Row A

value to use:  Row B
91 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0536-C1AS:  Row A
value to use:  Row B

92 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0539-C3AS:  Row A

value to use:  Row B
93 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0542-C2AS:  Row A
value to use:  Row B

94 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0543-G1AS:  Row A

value to use:  Row B
95 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0548-C1AS:  Row A
value to use:  Row B

96 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0549-C3AS:  Row A

value to use:  Row B
97 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0550-C3AS:  Row A
value to use:  Row B

98 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0551-C2AS:  Row A

value to use:  Row B
99 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0553-C2AS:  Row A
value to use:  Row B

100 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0554-C1AS:  Row A

value to use:  Row B
101 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

0% 4.20E-04 4.20E-04 4.20E-04 4.20E-04 J Section 1 4.20E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 3.39E-05 3.39E-05 3.39E-05 3.39E-05 none Section 1 3.39E-05 none
Qualified 6%

Dioxin/Furan 100%

0% 1.22E-02 1.22E-02 1.22E-02 1.22E-02 J Section 1 1.22E-02 J
Qualified 100%

Dioxin/Furan 100%

0% 4.30E-04 4.30E-04 4.30E-04 4.30E-04 J Section 1 4.30E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.14E-03 3.14E-03 3.14E-03 3.14E-03 J Section 1 3.14E-03 J
Qualified 96%

Dioxin/Furan 100%

0% 2.80E-05 2.81E-05 2.81E-05 2.81E-05 none Section 1 2.81E-05 none
Qualified 10%

Dioxin/Furan 100%

0% 2.74E-04 2.74E-04 2.74E-04 2.74E-04 J Section 1 2.74E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 1.21E-04 1.21E-04 1.21E-04 1.21E-04 none Section 1 1.21E-04 none
Qualified 3%

Dioxin/Furan 100%

0% 1.64E-04 1.64E-04 1.64E-04 1.64E-04 none Section 1 1.64E-04 none
Qualified 2%

Dioxin/Furan 100%

0% 1.32E-04 1.32E-04 1.32E-04 1.32E-04 J Section 1 1.32E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.35E-04 2.35E-04 2.35E-04 2.35E-04 none Section 1 2.35E-04 none
Qualified 0%

Dioxin/Furan 100%

0% 7.14E-05 7.14E-05 7.14E-05 7.14E-05 none Section 1 7.14E-05 none
Qualified 4%

Dioxin/Furan 100%

0% 9.86E-05 9.86E-05 9.86E-05 9.86E-05 J Section 1 9.86E-05 J
Qualified 86%

Dioxin/Furan 100%
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

13B-0556-C2AS:  Row A 0.000161 J 0.00000474 J 5.25E-06 0.0000198 J 0.0000121 J 0.00044 J 0.00499 J 0.0000131 J 0.00000827 J 0.0000223 J 0.0000553 J 0.0000213 J 0.000000551 U 0.0000165 J 0.000294 J 0.0000116 J 0.000508 J
value to use:  Row B 0.000161 0.00000474 0.00000525 0.0000198 0.0000121 0.00044 0.00499 0.0000131 0.00000827 0.0000223 0.0000553 0.0000213 0.000000551 0.0000165 0.000294 0.0000116 0.000508 

102 congener TEC:  Row C 1.61E-04 4.74E-06 5.25E-07 1.98E-06 1.21E-06 4.40E-06 1.50E-06 1.31E-06 2.48E-07 6.69E-06 5.53E-06 2.13E-06 5.51E-08 1.65E-06 2.94E-06 1.16E-07 1.52E-07
donor value to use:  Row D

donor TEC:  Row E
13B-0561-C1AS:  Row A 1.55E-03 1.62E-05 1.33E-05 6.05E-05 3.05E-05 1.19E-03 1.38E-02 8.07E-05 2.21E-05 1.24E-04 1.34E-04 6.51E-05 1.51E-05 3.59E-05 9.44E-04 4.74E-05 1.54E-03

value to use:  Row B 0.00155 0.0000162 0.0000133 0.0000605 0.0000305 0.00119 0.0138 0.0000807 0.0000221 0.000124 0.000134 0.0000651 0.0000151 0.0000359 0.000944 0.0000474 0.00154
103 congener TEC:  Row C 1.55E-03 1.62E-05 1.33E-06 6.05E-06 3.05E-06 1.19E-05 4.14E-06 8.07E-06 6.63E-07 3.72E-05 1.34E-05 6.51E-06 1.51E-06 3.59E-06 9.44E-06 4.74E-07 4.62E-07

donor value to use:  Row D
donor TEC:  Row E

13B-0563-C2AS:  Row A 2.42E-06 0.00000081 J 0.000000894 J 0.00000225 J 0.0000016 J 4.37E-05 3.76E-04 1.92E-06 0.000000728 J 0.0000029 J 0.0000019 J 0.0000015 J 0.000000356 U 0.00000202 J 1.60E-05 6.50E-07 2.59E-05
value to use:  Row B 0.00000242 0.00000081 0.000000894 0.00000225 0.0000016 0.0000437 0.000376 0.00000192 0.000000728 0.0000029 0.0000019 0.0000015 0.000000356 0.00000202 0.000016 0.00000065 0.0000259

104 congener TEC:  Row C 2.42E-06 8.10E-07 8.94E-08 2.25E-07 1.60E-07 4.37E-07 1.13E-07 1.92E-07 2.18E-08 8.70E-07 1.90E-07 1.50E-07 3.56E-08 2.02E-07 1.60E-07 6.50E-09 7.77E-09
donor value to use:  Row D

donor TEC:  Row E
13B-0567-G2AS:  Row A 0.000427 J 0.00000964 J 0.0000102 J 0.0000351 J 0.0000239 J 0.000686 J 0.00791 J 0.0000227 J 0.0000144 J 0.000037 J 0.000149 J 0.0000405 J 0.000000751 U 0.0000295 J 0.000839 J 0.0000337 J 0.00178 J

value to use:  Row B 0.000427 0.00000964 0.0000102 0.0000351 0.0000239 0.000686 0.00791 0.0000227 0.0000144 0.000037 0.000149 0.0000405 0.000000751 0.0000295 0.000839 0.0000337 0.00178 
105 congener TEC:  Row C 4.27E-04 9.64E-06 1.02E-06 3.51E-06 2.39E-06 6.86E-06 2.37E-06 2.27E-06 4.32E-07 1.11E-05 1.49E-05 4.05E-06 7.51E-08 2.95E-06 8.39E-06 3.37E-07 5.34E-07

donor value to use:  Row D
donor TEC:  Row E

13B-0571-C3AS:  Row A 8.76E-05 2.02E-06 0.00000322 J 0.0000112 J 7.62E-06 2.32E-04 2.54E-03 7.69E-06 0.00000445 J 1.25E-05 2.39E-05 9.65E-06 0.000000465 U 8.74E-06 0.000138 J 6.16E-06 2.50E-04
value to use:  Row B 0.0000876 0.00000202 0.00000322 0.0000112 0.00000762 0.000232 0.00254 0.00000769 0.00000445 0.0000125 0.0000239 0.00000965 0.000000465 0.00000874 0.000138 0.00000616 0.00025

106 congener TEC:  Row C 8.76E-05 2.02E-06 3.22E-07 1.12E-06 7.62E-07 2.32E-06 7.62E-07 7.69E-07 1.34E-07 3.75E-06 2.39E-06 9.65E-07 4.65E-08 8.74E-07 1.38E-06 6.16E-08 7.50E-08
donor value to use:  Row D

donor TEC:  Row E
13B-0574-C2AS:  Row A 4.65E-04 3.85E-06 0.0000032 J 1.44E-05 7.53E-06 2.59E-04 2.81E-03 2.11E-05 5.86E-06 2.69E-05 3.53E-05 1.36E-05 0.000000864 J 1.50E-05 0.00017 J 8.49E-06 3.33E-04

value to use:  Row B 0.000465 0.00000385 0.0000032 0.0000144 0.00000753 0.000259 0.00281 0.0000211 0.00000586 0.0000269 0.0000353 0.0000136 0.000000864 0.000015 0.00017 0.00000849 0.000333
107 congener TEC:  Row C 4.65E-04 3.85E-06 3.20E-07 1.44E-06 7.53E-07 2.59E-06 8.43E-07 2.11E-06 1.76E-07 8.07E-06 3.53E-06 1.36E-06 8.64E-08 1.50E-06 1.70E-06 8.49E-08 9.99E-08

donor value to use:  Row D
donor TEC:  Row E

13B-0575-C4AS:  Row A 0.00809 J 0.0000308 J 0.0000194 J 0.000114 J 0.0000473 J 0.00147 J 0.0195 J 0.0000693 J 0.0000367 J 0.000114 J 0.000333 J 0.0000939 J 0.00000077 U 0.0000682 J 0.0014 J 0.0000601 J 0.00323 J
value to use:  Row B 0.00809 0.0000308 0.0000194 0.000114 0.0000473 0.00147 0.0195 0.0000693 0.0000367 0.000114 0.000333 0.0000939 0.00000077 0.0000682 0.0014 0.0000601 0.00323 

108 congener TEC:  Row C 8.09E-03 3.08E-05 1.94E-06 1.14E-05 4.73E-06 1.47E-05 5.85E-06 6.93E-06 1.10E-06 3.42E-05 3.33E-05 9.39E-06 7.70E-08 6.82E-06 1.40E-05 6.01E-07 9.69E-07
donor value to use:  Row D

donor TEC:  Row E
13B-0577-G1AS:  Row A 0.0000804 J 0.00000437 J 0.00000812 J 0.0000171 J 0.0000139 J 0.000376 J 0.00438 J 0.00000907 J 0.00000747 J 0.0000158 J 0.0000314 J 0.0000143 J 0.000000295 U 0.0000135 J 0.000219 J 0.0000103 J 0.000431 J

value to use:  Row B 0.0000804 0.00000437 0.00000812 0.0000171 0.0000139 0.000376 0.00438 0.00000907 0.00000747 0.0000158 0.0000314 0.0000143 0.000000295 0.0000135 0.000219 0.0000103 0.000431 
109 congener TEC:  Row C 8.04E-05 4.37E-06 8.12E-07 1.71E-06 1.39E-06 3.76E-06 1.31E-06 9.07E-07 2.24E-07 4.74E-06 3.14E-06 1.43E-06 2.95E-08 1.35E-06 2.19E-06 1.03E-07 1.29E-07

donor value to use:  Row D
donor TEC:  Row E

LPRC02A:  Row A 0.00022 J 0.0000048 J 0.0000059 J 0.000025 J 0.000017 J 0.00048 J 0.005 J 0.000019 J 0.000011 J 0.000038 J 0.00017 J 0.000037 J 0.00000082 U 0.000024 J 0.00074 J 0.000025 J 0.0012 J
value to use:  Row B 0.00022 0.0000048 0.0000059 0.000025 0.000017 0.00048 0.005 0.000019 0.000011 0.000038 0.00017 0.000037 0.00000082 0.000024 0.00074 0.000025 0.0012 

110 congener TEC:  Row C 2.20E-04 4.80E-06 5.90E-07 2.50E-06 1.70E-06 4.80E-06 1.50E-06 1.90E-06 3.30E-07 1.14E-05 1.70E-05 3.70E-06 8.20E-08 2.40E-06 7.40E-06 2.50E-07 3.60E-07
donor value to use:  Row D

donor TEC:  Row E
LPRC02B:  Row A 0.0002 J 0.0000066 J 0.0000068 J 0.000028 J 0.000017 J 0.00047 J 0.0052 J 0.000046 J 0.000021 J 0.000075 J 0.00027 J 0.000055 J 0.00000084 U 0.000036 J 0.001 J 0.000034 J 0.0015 J

value to use:  Row B 0.0002 0.0000066 0.0000068 0.000028 0.000017 0.00047 0.0052 0.000046 0.000021 0.000075 0.00027 0.000055 0.00000084 0.000036 0.001 0.000034 0.0015 
111 congener TEC:  Row C 2.00E-04 6.60E-06 6.80E-07 2.80E-06 1.70E-06 4.70E-06 1.56E-06 4.60E-06 6.30E-07 2.25E-05 2.70E-05 5.50E-06 8.40E-08 3.60E-06 1.00E-05 3.40E-07 4.50E-07

donor value to use:  Row D
donor TEC:  Row E

LPRC03A:  Row A 0.00026 J 0.000006 J 0.0000099 J 0.000027 J 0.000016 J 0.00052 J 0.0056 J 0.000028 J 0.000015 J 0.000048 J 0.00022 J 0.000049 J 0.00000069 U 0.000029 J 0.00095 J 0.00003 J 0.0014 J
value to use:  Row B 0.00026 0.000006 0.0000099 0.000027 0.000016 0.00052 0.0056 0.000028 0.000015 0.000048 0.00022 0.000049 0.00000069 0.000029 0.00095 0.00003 0.0014 

112 congener TEC:  Row C 2.60E-04 6.00E-06 9.90E-07 2.70E-06 1.60E-06 5.20E-06 1.68E-06 2.80E-06 4.50E-07 1.44E-05 2.20E-05 4.90E-06 6.90E-08 2.90E-06 9.50E-06 3.00E-07 4.20E-07
donor value to use:  Row D

donor TEC:  Row E
LPRC03B:  Row A 0.00025 J 0.0000069 J 0.0000085 J 0.000029 J 0.000016 J 0.00053 J 0.0056 J 0.000025 J 0.000013 J 0.000049 J 0.00022 J 0.00005 J 0.00000073 U 0.00003 J 0.00087 J 0.000029 J 0.0013 J

value to use:  Row B 0.00025 0.0000069 0.0000085 0.000029 0.000016 0.00053 0.0056 0.000025 0.000013 0.000049 0.00022 0.00005 0.00000073 0.00003 0.00087 0.000029 0.0013 
113 congener TEC:  Row C 2.50E-04 6.90E-06 8.50E-07 2.90E-06 1.60E-06 5.30E-06 1.68E-06 2.50E-06 3.90E-07 1.47E-05 2.20E-05 5.00E-06 7.30E-08 3.00E-06 8.70E-06 2.90E-07 3.90E-07

donor value to use:  Row D
donor TEC:  Row E

LPRC04A:  Row A 0.00025 J 0.0000072 J 0.000011 J 0.000025 J 0.000018 J 0.00044 J 0.0053 J 0.000022 J 0.000024 J 0.000063 J 0.00082 J 0.00012 J 0.0000015 U 0.000046 J 0.0031 J 0.00008 J 0.005 J
value to use:  Row B 0.00025 0.0000072 0.000011 0.000025 0.000018 0.00044 0.0053 0.000022 0.000024 0.000063 0.00082 0.00012 0.0000015 0.000046 0.0031 0.00008 0.005 

114 congener TEC:  Row C 2.50E-04 7.20E-06 1.10E-06 2.50E-06 1.80E-06 4.40E-06 1.59E-06 2.20E-06 7.20E-07 1.89E-05 8.20E-05 1.20E-05 1.50E-07 4.60E-06 3.10E-05 8.00E-07 1.50E-06
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
13B-0556-C2AS:  Row A

value to use:  Row B
102 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0561-C1AS:  Row A
value to use:  Row B

103 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0563-C2AS:  Row A

value to use:  Row B
104 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0567-G2AS:  Row A
value to use:  Row B

105 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0571-C3AS:  Row A

value to use:  Row B
106 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0574-C2AS:  Row A
value to use:  Row B

107 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13B-0575-C4AS:  Row A

value to use:  Row B
108 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13B-0577-G1AS:  Row A
value to use:  Row B

109 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC02A:  Row A

value to use:  Row B
110 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC02B:  Row A
value to use:  Row B

111 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC03A:  Row A

value to use:  Row B
112 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC03B:  Row A
value to use:  Row B

113 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC04A:  Row A

value to use:  Row B
114 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

0% 1.96E-04 1.96E-04 1.96E-04 1.96E-04 J Section 1 1.96E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 1.67E-03 1.67E-03 1.67E-03 1.67E-03 none Section 1 1.67E-03 none
Qualified

Dioxin/Furan 100%

1% 6.05E-06 6.07E-06 6.09E-06 6.07E-06 none Section 1 6.07E-06 none
Qualified 45%

Dioxin/Furan 100%

0% 4.98E-04 4.98E-04 4.98E-04 4.98E-04 J Section 1 4.98E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 1.05E-04 1.05E-04 1.05E-04 1.05E-04 none Section 1 1.05E-04 none
Qualified 3%

Dioxin/Furan 100%

No difference 4.94E-04 4.94E-04 4.94E-04 4.94E-04 none Section 1 4.94E-04 none
Qualified 0%

Dioxin/Furan 100%

0% 8.27E-03 8.27E-03 8.27E-03 8.27E-03 J Section 1 8.27E-03 J
Qualified 100%

Dioxin/Furan 100%

0% 1.08E-04 1.08E-04 1.08E-04 1.08E-04 J Section 1 1.08E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.81E-04 2.81E-04 2.81E-04 2.81E-04 J Section 1 2.81E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.93E-04 2.93E-04 2.93E-04 2.93E-04 J Section 1 2.93E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.36E-04 3.36E-04 3.36E-04 3.36E-04 J Section 1 3.36E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.26E-04 3.26E-04 3.26E-04 3.26E-04 J Section 1 3.26E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 4.22E-04 4.22E-04 4.22E-04 4.22E-04 J Section 1 4.22E-04 J
Qualified 100%

Dioxin/Furan 100%
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

LPRC04B:  Row A 0.00021 J 0.0000049 J 0.0000054 J 0.000022 J 0.000014 J 0.0004 J 0.0048 J 0.00002 J 0.000008 J 0.000031 J 0.00011 J 0.000028 J 0.0000015 U 0.000021 J 0.0005 J 0.000016 J 0.00075 J
value to use:  Row B 0.00021 0.0000049 0.0000054 0.000022 0.000014 0.0004 0.0048 0.00002 0.000008 0.000031 0.00011 0.000028 0.0000015 0.000021 0.0005 0.000016 0.00075 

115 congener TEC:  Row C 2.10E-04 4.90E-06 5.40E-07 2.20E-06 1.40E-06 4.00E-06 1.44E-06 2.00E-06 2.40E-07 9.30E-06 1.10E-05 2.80E-06 1.50E-07 2.10E-06 5.00E-06 1.60E-07 2.25E-07
donor value to use:  Row D

donor TEC:  Row E
LPRC04C:  Row A 0.00021 J 0.0000056 J 0.0000067 J 0.000025 J 0.000014 J 0.00046 J 0.0047 J 0.000019 J 0.000011 J 0.000036 J 0.00015 J 0.000037 J 0.00000092 U 0.000024 J 0.00066 J 0.00002 J 0.00093 J

value to use:  Row B 0.00021 0.0000056 0.0000067 0.000025 0.000014 0.00046 0.0047 0.000019 0.000011 0.000036 0.00015 0.000037 0.00000092 0.000024 0.00066 0.00002 0.00093 
116 congener TEC:  Row C 2.10E-04 5.60E-06 6.70E-07 2.50E-06 1.40E-06 4.60E-06 1.41E-06 1.90E-06 3.30E-07 1.08E-05 1.50E-05 3.70E-06 9.20E-08 2.40E-06 6.60E-06 2.00E-07 2.79E-07

donor value to use:  Row D
donor TEC:  Row E

LPRC04D:  Row A 0.00033 J 0.0000079 J 0.0000094 J 0.000035 J 0.000019 J 0.0007 J 0.0076 J 0.000025 J 0.000013 J 0.000045 J 0.00029 J 0.000061 J 0.00000095 U 0.000036 J 0.0013 J 0.000039 J 0.0021 J
value to use:  Row B 0.00033 0.0000079 0.0000094 0.000035 0.000019 0.0007 0.0076 0.000025 0.000013 0.000045 0.00029 0.000061 0.00000095 0.000036 0.0013 0.000039 0.0021 

117 congener TEC:  Row C 3.30E-04 7.90E-06 9.40E-07 3.50E-06 1.90E-06 7.00E-06 2.28E-06 2.50E-06 3.90E-07 1.35E-05 2.90E-05 6.10E-06 9.50E-08 3.60E-06 1.30E-05 3.90E-07 6.30E-07
donor value to use:  Row D

donor TEC:  Row E
LPRC05A:  Row A 0.0002 J 0.0000061 J 0.000011 J 0.000029 J 0.000017 J 0.00054 J 0.0061 J 0.000021 J 0.0000098 J 0.000034 J 0.00013 J 0.000031 J 0.00000089 U 0.000024 J 0.00056 J 0.000022 J 0.00096 J

value to use:  Row B 0.0002 0.0000061 0.000011 0.000029 0.000017 0.00054 0.0061 0.000021 0.0000098 0.000034 0.00013 0.000031 0.00000089 0.000024 0.00056 0.000022 0.00096 
118 congener TEC:  Row C 2.00E-04 6.10E-06 1.10E-06 2.90E-06 1.70E-06 5.40E-06 1.83E-06 2.10E-06 2.94E-07 1.02E-05 1.30E-05 3.10E-06 8.90E-08 2.40E-06 5.60E-06 2.20E-07 2.88E-07

donor value to use:  Row D
donor TEC:  Row E

LPRC05B:  Row A 0.00019 J 0.0000067 J 0.0000044 J 0.00003 J 0.000015 J 0.00049 J 0.0057 J 0.00002 J 0.0000098 J 0.000034 J 0.00013 J 0.000033 J 0.00000087 U 0.000023 J 0.00057 J 0.00002 J 0.001 J
value to use:  Row B 0.00019 0.0000067 0.0000044 0.00003 0.000015 0.00049 0.0057 0.00002 0.0000098 0.000034 0.00013 0.000033 0.00000087 0.000023 0.00057 0.00002 0.001 

119 congener TEC:  Row C 1.90E-04 6.70E-06 4.40E-07 3.00E-06 1.50E-06 4.90E-06 1.71E-06 2.00E-06 2.94E-07 1.02E-05 1.30E-05 3.30E-06 8.70E-08 2.30E-06 5.70E-06 2.00E-07 3.00E-07
donor value to use:  Row D

donor TEC:  Row E
LPRC06A:  Row A 0.00029 J 0.0000075 J 0.0000083 J 0.000029 J 0.000021 J 0.00058 J 0.0063 J 0.000022 J 0.000012 J 0.00004 J 0.00016 J 0.000037 J 0.0000011 U 0.000027 J 0.00068 J 0.000029 J 0.0012 J

value to use:  Row B 0.00029 0.0000075 0.0000083 0.000029 0.000021 0.00058 0.0063 0.000022 0.000012 0.00004 0.00016 0.000037 0.0000011 0.000027 0.00068 0.000029 0.0012 
120 congener TEC:  Row C 2.90E-04 7.50E-06 8.30E-07 2.90E-06 2.10E-06 5.80E-06 1.89E-06 2.20E-06 3.60E-07 1.20E-05 1.60E-05 3.70E-06 1.10E-07 2.70E-06 6.80E-06 2.90E-07 3.60E-07

donor value to use:  Row D
donor TEC:  Row E

LPRC07A:  Row A 0.0003 J 0.0000073 J 0.0000082 J 0.000032 J 0.000015 J 0.00063 J 0.0067 J 0.000022 J 0.000011 J 0.000042 J 0.00017 J 0.000041 J 0.000001 U 0.000027 J 0.00073 J 0.000028 J 0.0013 J
value to use:  Row B 0.0003 0.0000073 0.0000082 0.000032 0.000015 0.00063 0.0067 0.000022 0.000011 0.000042 0.00017 0.000041 0.000001 0.000027 0.00073 0.000028 0.0013 

121 congener TEC:  Row C 3.00E-04 7.30E-06 8.20E-07 3.20E-06 1.50E-06 6.30E-06 2.01E-06 2.20E-06 3.30E-07 1.26E-05 1.70E-05 4.10E-06 1.00E-07 2.70E-06 7.30E-06 2.80E-07 3.90E-07
donor value to use:  Row D

donor TEC:  Row E
LPRC07B:  Row A 0.0013 J 0.000028 J 0.000012 J 0.000038 J 0.000024 J 0.00078 J 0.0078 J 0.000027 J 0.000016 J 0.000051 J 0.00019 J 0.000046 J 0.0000013 U 0.000032 J 0.00082 J 0.000031 J 0.0013 J

value to use:  Row B 0.0013 0.000028 0.000012 0.000038 0.000024 0.00078 0.0078 0.000027 0.000016 0.000051 0.00019 0.000046 0.0000013 0.000032 0.00082 0.000031 0.0013 
122 congener TEC:  Row C 1.30E-03 2.80E-05 1.20E-06 3.80E-06 2.40E-06 7.80E-06 2.34E-06 2.70E-06 4.80E-07 1.53E-05 1.90E-05 4.60E-06 1.30E-07 3.20E-06 8.20E-06 3.10E-07 3.90E-07

donor value to use:  Row D
donor TEC:  Row E

LPRC07C:  Row A 1.50E-04 4.00E-06 0.0000031 J 1.20E-05 0.0000075 J 2.40E-04 2.30E-03 1.00E-05 5.20E-06 1.70E-05 5.80E-05 1.50E-05 0.00000094 U 1.10E-05 2.50E-04 8.10E-06 4.30E-04
value to use:  Row B 0.00015 0.000004 0.0000031 0.000012 0.0000075 0.00024 0.0023 0.00001 0.0000052 0.000017 0.000058 0.000015 0.00000094 0.000011 0.00025 0.0000081 0.00043

123 congener TEC:  Row C 1.50E-04 4.00E-06 3.10E-07 1.20E-06 7.50E-07 2.40E-06 6.90E-07 1.00E-06 1.56E-07 5.10E-06 5.80E-06 1.50E-06 9.40E-08 1.10E-06 2.50E-06 8.10E-08 1.29E-07
donor value to use:  Row D

donor TEC:  Row E
LPRC07D:  Row A 0.00042 J 0.0000088 J 0.0000098 J 0.000039 J 0.000025 J 0.00074 J 0.008 J 0.000026 J 0.000015 J 0.000046 J 0.00019 J 0.000048 J 0.00000096 U 0.000033 J 0.00082 J 0.000033 J 0.0014 J

value to use:  Row B 0.00042 0.0000088 0.0000098 0.000039 0.000025 0.00074 0.008 0.000026 0.000015 0.000046 0.00019 0.000048 0.00000096 0.000033 0.00082 0.000033 0.0014 
124 congener TEC:  Row C 4.20E-04 8.80E-06 9.80E-07 3.90E-06 2.50E-06 7.40E-06 2.40E-06 2.60E-06 4.50E-07 1.38E-05 1.90E-05 4.80E-06 9.60E-08 3.30E-06 8.20E-06 3.30E-07 4.20E-07

donor value to use:  Row D
donor TEC:  Row E

LPRC08A:  Row A 0.00037 J 0.00001 J 0.00001 J 0.000039 J 0.000023 J 0.00077 J 0.0083 J 0.000024 J 0.000013 J 0.000043 J 0.00016 J 0.000043 J 0.0000011 U 0.000028 J 0.00067 J 0.000025 J 0.0013 J
value to use:  Row B 0.00037 0.00001 0.00001 0.000039 0.000023 0.00077 0.0083 0.000024 0.000013 0.000043 0.00016 0.000043 0.0000011 0.000028 0.00067 0.000025 0.0013 

125 congener TEC:  Row C 3.70E-04 1.00E-05 1.00E-06 3.90E-06 2.30E-06 7.70E-06 2.49E-06 2.40E-06 3.90E-07 1.29E-05 1.60E-05 4.30E-06 1.10E-07 2.80E-06 6.70E-06 2.50E-07 3.90E-07
donor value to use:  Row D

donor TEC:  Row E
LPRC09A:  Row A 0.00026 J 0.0000054 J 0.0000077 J 0.000027 J 0.000019 J 0.00054 J 0.0058 J 0.00002 J 0.0000094 J 0.000033 J 0.00012 J 0.000031 J 0.0000015 U 0.000023 J 0.00052 J 0.000022 J 0.00094 J

value to use:  Row B 0.00026 0.0000054 0.0000077 0.000027 0.000019 0.00054 0.0058 0.00002 0.0000094 0.000033 0.00012 0.000031 0.0000015 0.000023 0.00052 0.000022 0.00094 
126 congener TEC:  Row C 2.60E-04 5.40E-06 7.70E-07 2.70E-06 1.90E-06 5.40E-06 1.74E-06 2.00E-06 2.82E-07 9.90E-06 1.20E-05 3.10E-06 1.50E-07 2.30E-06 5.20E-06 2.20E-07 2.82E-07

donor value to use:  Row D
donor TEC:  Row E

LPRC10A:  Row A 0.00023 J 0.0000065 J 0.0000075 J 0.000024 J 0.000012 J 0.0005 J 0.0055 J 0.000016 J 0.0000073 J 0.000026 J 0.00008 J 0.000023 J 0.00000094 U 0.000018 J 0.00036 J 0.000017 J 0.00065 J
value to use:  Row B 0.00023 0.0000065 0.0000075 0.000024 0.000012 0.0005 0.0055 0.000016 0.0000073 0.000026 0.00008 0.000023 0.00000094 0.000018 0.00036 0.000017 0.00065 

127 congener TEC:  Row C 2.30E-04 6.50E-06 7.50E-07 2.40E-06 1.20E-06 5.00E-06 1.65E-06 1.60E-06 2.19E-07 7.80E-06 8.00E-06 2.30E-06 9.40E-08 1.80E-06 3.60E-06 1.70E-07 1.95E-07
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
LPRC04B:  Row A

value to use:  Row B
115 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC04C:  Row A
value to use:  Row B

116 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC04D:  Row A

value to use:  Row B
117 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC05A:  Row A
value to use:  Row B

118 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC05B:  Row A

value to use:  Row B
119 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC06A:  Row A
value to use:  Row B

120 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC07A:  Row A

value to use:  Row B
121 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC07B:  Row A
value to use:  Row B

122 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC07C:  Row A

value to use:  Row B
123 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC07D:  Row A
value to use:  Row B

124 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC08A:  Row A

value to use:  Row B
125 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC09A:  Row A
value to use:  Row B

126 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC10A:  Row A

value to use:  Row B
127 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

0% 2.57E-04 2.57E-04 2.57E-04 2.57E-04 J Section 1 2.57E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.67E-04 2.67E-04 2.67E-04 2.67E-04 J Section 1 2.67E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 4.23E-04 4.23E-04 4.23E-04 4.23E-04 J Section 1 4.23E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.56E-04 2.56E-04 2.56E-04 2.56E-04 J Section 1 2.56E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.46E-04 2.46E-04 2.46E-04 2.46E-04 J Section 1 2.46E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.55E-04 3.55E-04 3.56E-04 3.56E-04 J Section 1 3.56E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.68E-04 3.68E-04 3.68E-04 3.68E-04 J Section 1 3.68E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 1.40E-03 1.40E-03 1.40E-03 1.40E-03 J Section 1 1.40E-03 J
Qualified 100%

Dioxin/Furan 100%

0% 1.77E-04 1.77E-04 1.77E-04 1.77E-04 none Section 1 1.77E-04 none
Qualified 1%

Dioxin/Furan 100%

0% 4.99E-04 4.99E-04 4.99E-04 4.99E-04 J Section 1 4.99E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 4.44E-04 4.44E-04 4.44E-04 4.44E-04 J Section 1 4.44E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.13E-04 3.13E-04 3.13E-04 3.13E-04 J Section 1 3.13E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.73E-04 2.73E-04 2.73E-04 2.73E-04 J Section 1 2.73E-04 J
Qualified 100%

Dioxin/Furan 100%
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

LPRC12A:  Row A 8.10E-05 3.40E-06 4.30E-06 1.70E-05 0.000008 J 2.90E-04 3.10E-03 1.30E-05 5.80E-06 2.40E-05 3.80E-05 1.50E-05 0.00000041 U 1.30E-05 2.00E-04 9.20E-06 3.80E-04
value to use:  Row B 0.000081 0.0000034 0.0000043 0.000017 0.000008 0.00029 0.0031 0.000013 0.0000058 0.000024 0.000038 0.000015 0.00000041 0.000013 0.0002 0.0000092 0.00038

128 congener TEC:  Row C 8.10E-05 3.40E-06 4.30E-07 1.70E-06 8.00E-07 2.90E-06 9.30E-07 1.30E-06 1.74E-07 7.20E-06 3.80E-06 1.50E-06 4.10E-08 1.30E-06 2.00E-06 9.20E-08 1.14E-07
donor value to use:  Row D

donor TEC:  Row E
LPRC13A:  Row A 2.90E-04 6.40E-06 4.80E-06 2.70E-05 0.000016 J 6.00E-04 6.40E-03 2.20E-05 6.60E-06 3.40E-05 4.40E-05 1.80E-05 0.00000099 U 2.00E-05 2.60E-04 1.30E-05 4.70E-04

value to use:  Row B 0.00029 0.0000064 0.0000048 0.000027 0.000016 0.0006 0.0064 0.000022 0.0000066 0.000034 0.000044 0.000018 0.00000099 0.00002 0.00026 0.000013 0.00047
129 congener TEC:  Row C 2.90E-04 6.40E-06 4.80E-07 2.70E-06 1.60E-06 6.00E-06 1.92E-06 2.20E-06 1.98E-07 1.02E-05 4.40E-06 1.80E-06 9.90E-08 2.00E-06 2.60E-06 1.30E-07 1.41E-07

donor value to use:  Row D
donor TEC:  Row E

LPRC15A:  Row A 0.00000097 J 0.0000011 U 0.000001 U 0.0000041 J 0.0000027 J 7.40E-05 8.00E-04 2.30E-06 0.00000078 U 0.00000073 U 2.50E-06 0.0000015 J 0.00000068 U 3.00E-06 0.000022 J 0.0000018 J 4.40E-05
value to use:  Row B 0.00000097 0.0000011 0.000001 0.0000041 0.0000027 0.000074 0.0008 0.0000023 0.00000078 0.00000073 0.0000025 0.0000015 0.00000068 0.000003 0.000022 0.0000018 0.000044

130 congener TEC:  Row C 9.70E-07 1.10E-06 1.00E-07 4.10E-07 2.70E-07 7.40E-07 2.40E-07 2.30E-07 2.34E-08 2.19E-07 2.50E-07 1.50E-07 6.80E-08 3.00E-07 2.20E-07 1.80E-08 1.32E-08
donor value to use:  Row D

donor TEC:  Row E
LPRH05A:  Row A 0.00023 J 0.0000052 J 0.0000061 J 0.000021 J 0.000015 J 0.00047 J 0.006 J 0.000014 J 0.0000091 J 0.000031 J 0.00013 J 0.000031 J 0.0000016 J 0.00002 J 0.00053 J 0.000018 J 0.00091 J

value to use:  Row B 0.00023 0.0000052 0.0000061 0.000021 0.000015 0.00047 0.006 0.000014 0.0000091 0.000031 0.00013 0.000031 0.0000016 0.00002 0.00053 0.000018 0.00091 
131 congener TEC:  Row C 2.30E-04 5.20E-06 6.10E-07 2.10E-06 1.50E-06 4.70E-06 1.80E-06 1.40E-06 2.73E-07 9.30E-06 1.30E-05 3.10E-06 1.60E-07 2.00E-06 5.30E-06 1.80E-07 2.73E-07

donor value to use:  Row D
donor TEC:  Row E

LPRH05B:  Row A 0.00034 J 0.0000095 J 0.0000084 J 0.000032 J 0.00002 J 0.00058 J 0.0063 J 0.000023 J 0.000013 J 0.000044 J 0.0002 J 0.000046 J 0.0000019 J 0.000029 J 0.00081 J 0.000029 J 0.0013 J
value to use:  Row B 0.00034 0.0000095 0.0000084 0.000032 0.00002 0.00058 0.0063 0.000023 0.000013 0.000044 0.0002 0.000046 0.0000019 0.000029 0.00081 0.000029 0.0013 

132 congener TEC:  Row C 3.40E-04 9.50E-06 8.40E-07 3.20E-06 2.00E-06 5.80E-06 1.89E-06 2.30E-06 3.90E-07 1.32E-05 2.00E-05 4.60E-06 1.90E-07 2.90E-06 8.10E-06 2.90E-07 3.90E-07
donor value to use:  Row D

donor TEC:  Row E
LPRH07B:  Row A 2.10E-04 5.30E-06 0.0000063 J 0.000024 J 0.000016 J 4.40E-04 5.10E-03 1.50E-05 7.30E-06 3.10E-05 0.00011 J 2.90E-05 0.0000013 J 1.90E-05 4.80E-04 1.90E-05 8.30E-04

value to use:  Row B 0.00021 0.0000053 0.0000063 0.000024 0.000016 0.00044 0.0051 0.000015 0.0000073 0.000031 0.00011 0.000029 0.0000013 0.000019 0.00048 0.000019 0.00083
133 congener TEC:  Row C 2.10E-04 5.30E-06 6.30E-07 2.40E-06 1.60E-06 4.40E-06 1.53E-06 1.50E-06 2.19E-07 9.30E-06 1.10E-05 2.90E-06 1.30E-07 1.90E-06 4.80E-06 1.90E-07 2.49E-07

donor value to use:  Row D
donor TEC:  Row E

LPRH09B:  Row A 0.00029 J 0.0000068 J 0.0000086 J 0.000032 J 0.000021 J 0.00069 J 0.0073 J 0.000018 J 0.0000085 J 0.000032 J 0.00011 J 0.00003 J 0.0000018 J 0.000023 J 0.00054 J 0.000021 J 0.0011 J
value to use:  Row B 0.00029 0.0000068 0.0000086 0.000032 0.000021 0.00069 0.0073 0.000018 0.0000085 0.000032 0.00011 0.00003 0.0000018 0.000023 0.00054 0.000021 0.0011 

134 congener TEC:  Row C 2.90E-04 6.80E-06 8.60E-07 3.20E-06 2.10E-06 6.90E-06 2.19E-06 1.80E-06 2.55E-07 9.60E-06 1.10E-05 3.00E-06 1.80E-07 2.30E-06 5.40E-06 2.10E-07 3.30E-07
donor value to use:  Row D

donor TEC:  Row E
LPRH10A:  Row A 0.00015 J 0.0000034 J 0.000003 J 0.000013 J 0.0000087 J 0.0003 J 0.0055 J 0.0000076 J 0.0000041 J 0.000026 J 0.000041 J 0.000013 J 0.00000048 J 0.000013 J 0.00019 J 0.0000078 J 0.00034 J

value to use:  Row B 0.00015 0.0000034 0.000003 0.000013 0.0000087 0.0003 0.0055 0.0000076 0.0000041 0.000026 0.000041 0.000013 0.00000048 0.000013 0.00019 0.0000078 0.00034 
135 congener TEC:  Row C 1.50E-04 3.40E-06 3.00E-07 1.30E-06 8.70E-07 3.00E-06 1.65E-06 7.60E-07 1.23E-07 7.80E-06 4.10E-06 1.30E-06 4.80E-08 1.30E-06 1.90E-06 7.80E-08 1.02E-07

donor value to use:  Row D
donor TEC:  Row E

LPRH11A:  Row A 7.70E-05 0.0000023 J 0.0000011 J 0.0000041 J 0.0000032 J 1.10E-04 1.90E-03 4.90E-06 0.0000018 J 5.20E-06 0.000011 J 3.90E-06 0.00000012 J 3.40E-06 5.40E-05 0.0000024 J 9.40E-05
value to use:  Row B 0.000077 0.0000023 0.0000011 0.0000041 0.0000032 0.00011 0.0019 0.0000049 0.0000018 0.0000052 0.000011 0.0000039 0.00000012 0.0000034 0.000054 0.0000024 0.000094

136 congener TEC:  Row C 7.70E-05 2.30E-06 1.10E-07 4.10E-07 3.20E-07 1.10E-06 5.70E-07 4.90E-07 5.40E-08 1.56E-06 1.10E-06 3.90E-07 1.20E-08 3.40E-07 5.40E-07 2.40E-08 2.82E-08
donor value to use:  Row D

donor TEC:  Row E
LPRH11B:  Row A 7.80E-05 0.0000013 J 0.00000091 J 0.0000041 J 0.0000025 J 7.40E-05 8.10E-04 4.00E-06 0.0000013 J 4.90E-06 0.000012 J 0.0000035 J 0.00000013 J 3.20E-06 5.80E-05 2.90E-06 1.10E-04

value to use:  Row B 0.000078 0.0000013 0.00000091 0.0000041 0.0000025 0.000074 0.00081 0.000004 0.0000013 0.0000049 0.000012 0.0000035 0.00000013 0.0000032 0.000058 0.0000029 0.00011
137 congener TEC:  Row C 7.80E-05 1.30E-06 9.10E-08 4.10E-07 2.50E-07 7.40E-07 2.43E-07 4.00E-07 3.90E-08 1.47E-06 1.20E-06 3.50E-07 1.30E-08 3.20E-07 5.80E-07 2.90E-08 3.30E-08

donor value to use:  Row D
donor TEC:  Row E

LPRH12B:  Row A 1.50E-04 3.70E-06 0.000004 J 0.000017 J 0.000011 J 3.40E-04 3.60E-03 1.20E-05 4.60E-06 2.00E-05 0.000033 J 1.30E-05 0.0000011 J 1.20E-05 1.90E-04 8.40E-06 3.50E-04
value to use:  Row B 0.00015 0.0000037 0.000004 0.000017 0.000011 0.00034 0.0036 0.000012 0.0000046 0.00002 0.000033 0.000013 0.0000011 0.000012 0.00019 0.0000084 0.00035

138 congener TEC:  Row C 1.50E-04 3.70E-06 4.00E-07 1.70E-06 1.10E-06 3.40E-06 1.08E-06 1.20E-06 1.38E-07 6.00E-06 3.30E-06 1.30E-06 1.10E-07 1.20E-06 1.90E-06 8.40E-08 1.05E-07
donor value to use:  Row D

donor TEC:  Row E
LPRH13B:  Row A 0.00019 J 0.0000069 J 0.0000091 J 0.000031 J 0.000024 J 0.00073 J 0.008 J 0.000017 J 0.0000093 J 0.000029 J 0.000082 J 0.00003 J 0.0000013 J 0.000024 J 0.00043 J 0.00002 J 0.00075 J

value to use:  Row B 0.00019 0.0000069 0.0000091 0.000031 0.000024 0.00073 0.008 0.000017 0.0000093 0.000029 0.000082 0.00003 0.0000013 0.000024 0.00043 0.00002 0.00075 
139 congener TEC:  Row C 1.90E-04 6.90E-06 9.10E-07 3.10E-06 2.40E-06 7.30E-06 2.40E-06 1.70E-06 2.79E-07 8.70E-06 8.20E-06 3.00E-06 1.30E-07 2.40E-06 4.30E-06 2.00E-07 2.25E-07

donor value to use:  Row D
donor TEC:  Row E

LPRH16A:  Row A 0.00000033 J 0.00000073 J 0.00000058 J 0.0000013 J 0.0000012 J 2.70E-05 4.80E-04 5.40E-06 2.60E-06 4.60E-06 0.0000036 J 2.60E-06 0.00000027 J 2.80E-06 1.80E-05 0.0000014 J 4.60E-05
value to use:  Row B 0.00000033 0.00000073 0.00000058 0.0000013 0.0000012 0.000027 0.00048 0.0000054 0.0000026 0.0000046 0.0000036 0.0000026 0.00000027 0.0000028 0.000018 0.0000014 0.000046

140 congener TEC:  Row C 3.30E-07 7.30E-07 5.80E-08 1.30E-07 1.20E-07 2.70E-07 1.44E-07 5.40E-07 7.80E-08 1.38E-06 3.60E-07 2.60E-07 2.70E-08 2.80E-07 1.80E-07 1.40E-08 1.38E-08
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
LPRC12A:  Row A

value to use:  Row B
128 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRC13A:  Row A
value to use:  Row B

129 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRC15A:  Row A

value to use:  Row B
130 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRH05A:  Row A
value to use:  Row B

131 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRH05B:  Row A

value to use:  Row B
132 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRH07B:  Row A
value to use:  Row B

133 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRH09B:  Row A

value to use:  Row B
134 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRH10A:  Row A
value to use:  Row B

135 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRH11A:  Row A

value to use:  Row B
136 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRH11B:  Row A
value to use:  Row B

137 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRH12B:  Row A

value to use:  Row B
138 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRH13B:  Row A
value to use:  Row B

139 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRH16A:  Row A

value to use:  Row B
140 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

0% 1.09E-04 1.09E-04 1.09E-04 1.09E-04 none Section 1 1.09E-04 none
Qualified 1%

Dioxin/Furan 100%

0% 3.33E-04 3.33E-04 3.33E-04 3.33E-04 none Section 1 3.33E-04 none
Qualified 1%

Dioxin/Furan 100%

33% 3.81E-06 4.57E-06 5.32E-06 5.00E-06 J Section 2, Treatment 1 5.00E-06 J 5.00E-06 J

Qualified 67% Qualified 67%
Dioxin/Furan 100% Dioxin/Furan 100%

No difference 2.81E-04 2.81E-04 2.81E-04 2.81E-04 J Section 1 2.81E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 4.16E-04 4.16E-04 4.16E-04 4.16E-04 J Section 1 4.16E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 2.58E-04 2.58E-04 2.58E-04 2.58E-04 none Section 1 2.58E-04 none
Qualified 6%

Dioxin/Furan 100%

No difference 3.46E-04 3.46E-04 3.46E-04 3.46E-04 J Section 1 3.46E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 1.78E-04 1.78E-04 1.78E-04 1.78E-04 J Section 1 1.78E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 8.63E-05 8.63E-05 8.63E-05 8.63E-05 none Section 1 8.63E-05 none
Qualified 5%

Dioxin/Furan 100%

No difference 8.55E-05 8.55E-05 8.55E-05 8.55E-05 none Section 1 8.55E-05 none
Qualified 4%

Dioxin/Furan 100%

No difference 1.77E-04 1.77E-04 1.77E-04 1.77E-04 none Section 1 1.77E-04 none
Qualified 4%

Dioxin/Furan 100%

No difference 2.42E-04 2.42E-04 2.42E-04 2.42E-04 J Section 1 2.42E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 4.91E-06 4.91E-06 4.91E-06 4.91E-06 none Section 1 4.91E-06 none
Qualified 36%

Dioxin/Furan 100%
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

LPRH16B:  Row A 0.00000043 J 0.00000091 J 0.0000011 J 3.30E-06 2.50E-06 7.10E-05 8.30E-04 3.00E-06 0.0000016 J 8.30E-06 3.30E-06 3.00E-06 0.00000011 U 4.80E-06 3.30E-05 0.0000018 J 4.70E-05
value to use:  Row B 0.00000043 0.00000091 0.0000011 0.0000033 0.0000025 0.000071 0.00083 0.000003 0.0000016 0.0000083 0.0000033 0.000003 0.00000011 0.0000048 0.000033 0.0000018 0.000047

141 congener TEC:  Row C 4.30E-07 9.10E-07 1.10E-07 3.30E-07 2.50E-07 7.10E-07 2.49E-07 3.00E-07 4.80E-08 2.49E-06 3.30E-07 3.00E-07 1.10E-08 4.80E-07 3.30E-07 1.80E-08 1.41E-08
donor value to use:  Row D

donor TEC:  Row E
LPRH17A:  Row A 0.00000052 J 0.00000092 J 0.0000014 J 4.30E-06 0.0000033 J 1.20E-04 1.10E-03 3.20E-06 0.0000013 J 0.000005 J 0.0000061 J 3.40E-06 0.0000006 J 0.0000038 J 0.000052 J 2.70E-06 9.10E-05

value to use:  Row B 0.00000052 0.00000092 0.0000014 0.0000043 0.0000033 0.00012 0.0011 0.0000032 0.0000013 0.000005 0.0000061 0.0000034 0.0000006 0.0000038 0.000052 0.0000027 0.000091
142 congener TEC:  Row C 5.20E-07 9.20E-07 1.40E-07 4.30E-07 3.30E-07 1.20E-06 3.30E-07 3.20E-07 3.90E-08 1.50E-06 6.10E-07 3.40E-07 6.00E-08 3.80E-07 5.20E-07 2.70E-08 2.73E-08

donor value to use:  Row D
donor TEC:  Row E

LPRT01C:  Row A 1.40E-04 5.30E-06 0.000005 J 0.000019 J 0.000011 J 2.60E-04 0.0028 J 0.000012 J 1.00E-05 3.50E-05 0.00019 J 4.00E-05 0.0000014 J 2.30E-05 0.00065 J 2.30E-05 1.10E-03
value to use:  Row B 0.00014 0.0000053 0.000005 0.000019 0.000011 0.00026 0.0028 0.000012 0.00001 0.000035 0.00019 0.00004 0.0000014 0.000023 0.00065 0.000023 0.0011

143 congener TEC:  Row C 1.40E-04 5.30E-06 5.00E-07 1.90E-06 1.10E-06 2.60E-06 8.40E-07 1.20E-06 3.00E-07 1.05E-05 1.90E-05 4.00E-06 1.40E-07 2.30E-06 6.50E-06 2.30E-07 3.30E-07
donor value to use:  Row D

donor TEC:  Row E
LPRT01D:  Row A 0.0002 J 0.0000052 J 0.0000053 J 0.000021 J 0.000013 J 0.00038 J 0.004 J 0.000017 J 0.000011 J 0.000036 J 0.00019 J 0.000038 J 0.00000027 U 0.000021 J 0.0007 J 0.000025 J 0.0012 J

value to use:  Row B 0.0002 0.0000052 0.0000053 0.000021 0.000013 0.00038 0.004 0.000017 0.000011 0.000036 0.00019 0.000038 0.00000027 0.000021 0.0007 0.000025 0.0012 
144 congener TEC:  Row C 2.00E-04 5.20E-06 5.30E-07 2.10E-06 1.30E-06 3.80E-06 1.20E-06 1.70E-06 3.30E-07 1.08E-05 1.90E-05 3.80E-06 2.70E-08 2.10E-06 7.00E-06 2.50E-07 3.60E-07

donor value to use:  Row D
donor TEC:  Row E

LPRT01E:  Row A 6.80E-05 0.0000021 J 0.0000019 J 0.0000075 J 0.0000046 J 0.00014 J 0.0016 J 0.0000068 J 5.80E-06 1.50E-05 0.000066 J 1.70E-05 0.00000066 J 1.10E-05 0.0003 J 8.40E-06 4.30E-04
value to use:  Row B 0.000068 0.0000021 0.0000019 0.0000075 0.0000046 0.00014 0.0016 0.0000068 0.0000058 0.000015 0.000066 0.000017 0.00000066 0.000011 0.0003 0.0000084 0.00043

145 congener TEC:  Row C 6.80E-05 2.10E-06 1.90E-07 7.50E-07 4.60E-07 1.40E-06 4.80E-07 6.80E-07 1.74E-07 4.50E-06 6.60E-06 1.70E-06 6.60E-08 1.10E-06 3.00E-06 8.40E-08 1.29E-07
donor value to use:  Row D

donor TEC:  Row E
LPRT02C:  Row A 0.00018 J 0.0000055 J 0.0000064 J 0.000023 J 0.000016 J 0.00047 J 0.0054 J 0.000018 J 0.000011 J 0.000045 J 0.00023 J 0.000051 J 0.00000077 J 0.000024 J 0.0033 J 0.000061 J 0.0064 J

value to use:  Row B 0.00018 0.0000055 0.0000064 0.000023 0.000016 0.00047 0.0054 0.000018 0.000011 0.000045 0.00023 0.000051 0.00000077 0.000024 0.0033 0.000061 0.0064 
146 congener TEC:  Row C 1.80E-04 5.50E-06 6.40E-07 2.30E-06 1.60E-06 4.70E-06 1.62E-06 1.80E-06 3.30E-07 1.35E-05 2.30E-05 5.10E-06 7.70E-08 2.40E-06 3.30E-05 6.10E-07 1.92E-06

donor value to use:  Row D
donor TEC:  Row E

LPRT02D:  Row A 0.00018 J 0.0000059 J 0.0000064 J 0.000025 J 0.000015 J 0.00045 J 0.0051 J 0.00002 J 0.000012 J 0.000048 J 0.00026 J 0.000049 J 0.0000033 J 0.000026 J 0.00094 J 0.000033 J 0.0017 J
value to use:  Row B 0.00018 0.0000059 0.0000064 0.000025 0.000015 0.00045 0.0051 0.00002 0.000012 0.000048 0.00026 0.000049 0.0000033 0.000026 0.00094 0.000033 0.0017 

147 congener TEC:  Row C 1.80E-04 5.90E-06 6.40E-07 2.50E-06 1.50E-06 4.50E-06 1.53E-06 2.00E-06 3.60E-07 1.44E-05 2.60E-05 4.90E-06 3.30E-07 2.60E-06 9.40E-06 3.30E-07 5.10E-07
donor value to use:  Row D

donor TEC:  Row E
LPRT03A:  Row A 0.00022 J 0.0000058 J 0.000007 J 0.000024 J 0.000015 J 0.00048 J 0.0049 J 0.000024 J 0.000012 J 0.000043 J 0.00025 J 0.000051 J 0.00000028 U 0.000029 J 0.00094 J 0.000036 J 0.0016 J

value to use:  Row B 0.00022 0.0000058 0.000007 0.000024 0.000015 0.00048 0.0049 0.000024 0.000012 0.000043 0.00025 0.000051 0.00000028 0.000029 0.00094 0.000036 0.0016 
148 congener TEC:  Row C 2.20E-04 5.80E-06 7.00E-07 2.40E-06 1.50E-06 4.80E-06 1.47E-06 2.40E-06 3.60E-07 1.29E-05 2.50E-05 5.10E-06 2.80E-08 2.90E-06 9.40E-06 3.60E-07 4.80E-07

donor value to use:  Row D
donor TEC:  Row E

LPRT03F:  Row A 0.00029 J 0.0000062 J 0.0000079 J 0.000028 J 0.000017 J 0.00051 J 0.0054 J 0.000018 J 0.000011 J 0.000036 J 0.00014 J 0.000034 J 0.000001 J 0.000023 J 0.00056 J 0.00002 J 0.00094 J
value to use:  Row B 0.00029 0.0000062 0.0000079 0.000028 0.000017 0.00051 0.0054 0.000018 0.000011 0.000036 0.00014 0.000034 0.000001 0.000023 0.00056 0.00002 0.00094 

149 congener TEC:  Row C 2.90E-04 6.20E-06 7.90E-07 2.80E-06 1.70E-06 5.10E-06 1.62E-06 1.80E-06 3.30E-07 1.08E-05 1.40E-05 3.40E-06 1.00E-07 2.30E-06 5.60E-06 2.00E-07 2.82E-07
donor value to use:  Row D

donor TEC:  Row E
LPRT04A:  Row A 3.10E-05 0.0000007 J 0.00000092 J 0.0000022 J 0.0000019 J 4.50E-05 7.60E-04 1.20E-06 0.0000011 J 4.90E-06 3.10E-05 5.30E-06 0.00000012 U 2.60E-06 1.10E-04 4.20E-06 2.00E-04

value to use:  Row B 0.000031 0.0000007 0.00000092 0.0000022 0.0000019 0.000045 0.00076 0.0000012 0.0000011 0.0000049 0.000031 0.0000053 0.00000012 0.0000026 0.00011 0.0000042 0.0002
150 congener TEC:  Row C 3.10E-05 7.00E-07 9.20E-08 2.20E-07 1.90E-07 4.50E-07 2.28E-07 1.20E-07 3.30E-08 1.47E-06 3.10E-06 5.30E-07 1.20E-08 2.60E-07 1.10E-06 4.20E-08 6.00E-08

donor value to use:  Row D
donor TEC:  Row E

LPRT04E:  Row A 0.00027 J 0.0000068 J 0.0000072 J 0.000028 J 0.000017 J 0.00056 J 0.0061 J 0.000023 J 0.000011 J 0.00004 J 0.00019 J 0.000038 J 0.00000088 J 0.000025 J 0.0007 J 0.000027 J 0.0013 J
value to use:  Row B 0.00027 0.0000068 0.0000072 0.000028 0.000017 0.00056 0.0061 0.000023 0.000011 0.00004 0.00019 0.000038 0.00000088 0.000025 0.0007 0.000027 0.0013 

151 congener TEC:  Row C 2.70E-04 6.80E-06 7.20E-07 2.80E-06 1.70E-06 5.60E-06 1.83E-06 2.30E-06 3.30E-07 1.20E-05 1.90E-05 3.80E-06 8.80E-08 2.50E-06 7.00E-06 2.70E-07 3.90E-07
donor value to use:  Row D

donor TEC:  Row E
LPRT04F:  Row A 2.00E-04 4.30E-06 4.20E-06 1.50E-05 0.0000099 J 2.90E-04 3.20E-03 1.10E-05 7.90E-06 0.000025 J 1.20E-04 3.00E-05 0.00000067 J 1.70E-05 5.10E-04 1.80E-05 7.70E-04

value to use:  Row B 0.0002 0.0000043 0.0000042 0.000015 0.0000099 0.00029 0.0032 0.000011 0.0000079 0.000025 0.00012 0.00003 0.00000067 0.000017 0.00051 0.000018 0.00077
152 congener TEC:  Row C 2.00E-04 4.30E-06 4.20E-07 1.50E-06 9.90E-07 2.90E-06 9.60E-07 1.10E-06 2.37E-07 7.50E-06 1.20E-05 3.00E-06 6.70E-08 1.70E-06 5.10E-06 1.80E-07 2.31E-07

donor value to use:  Row D
donor TEC:  Row E

LPRT05A:  Row A 0.0002 J 0.0000055 J 0.0000058 J 0.000022 J 0.000014 J 0.00042 J 0.0044 J 0.000018 J 0.000011 J 0.000033 J 0.00016 J 0.000036 J 0.0000009 J 0.000021 J 0.0006 J 0.000023 J 0.001 J
value to use:  Row B 0.0002 0.0000055 0.0000058 0.000022 0.000014 0.00042 0.0044 0.000018 0.000011 0.000033 0.00016 0.000036 0.0000009 0.000021 0.0006 0.000023 0.001 

153 congener TEC:  Row C 2.00E-04 5.50E-06 5.80E-07 2.20E-06 1.40E-06 4.20E-06 1.32E-06 1.80E-06 3.30E-07 9.90E-06 1.60E-05 3.60E-06 9.00E-08 2.10E-06 6.00E-06 2.30E-07 3.00E-07
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
LPRH16B:  Row A

value to use:  Row B
141 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRH17A:  Row A
value to use:  Row B

142 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT01C:  Row A

value to use:  Row B
143 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT01D:  Row A
value to use:  Row B

144 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT01E:  Row A

value to use:  Row B
145 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT02C:  Row A
value to use:  Row B

146 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT02D:  Row A

value to use:  Row B
147 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT03A:  Row A
value to use:  Row B

148 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT03F:  Row A

value to use:  Row B
149 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT04A:  Row A
value to use:  Row B

150 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT04E:  Row A

value to use:  Row B
151 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT04F:  Row A
value to use:  Row B

152 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT05A:  Row A

value to use:  Row B
153 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

0% 7.30E-06 7.30E-06 7.31E-06 7.31E-06 none Section 1 7.31E-06 none
Qualified 21%

Dioxin/Furan 100%

No difference 7.69E-06 7.69E-06 7.69E-06 7.69E-06 J Section 1 7.69E-06 J
Qualified 65%

Dioxin/Furan 100%

No difference 1.97E-04 1.97E-04 1.97E-04 1.97E-04 none Section 1 1.97E-04 none
Qualified 16%

Dioxin/Furan 100%

0% 2.59E-04 2.59E-04 2.59E-04 2.59E-04 J Section 1 2.59E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 9.14E-05 9.14E-05 9.14E-05 9.14E-05 none Section 1 9.14E-05 none
Qualified 17%

Dioxin/Furan 100%

No difference 2.78E-04 2.78E-04 2.78E-04 2.78E-04 J Section 1 2.78E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 2.57E-04 2.57E-04 2.57E-04 2.57E-04 J Section 1 2.57E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 2.96E-04 2.96E-04 2.96E-04 2.96E-04 J Section 1 2.96E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 3.47E-04 3.47E-04 3.47E-04 3.47E-04 J Section 1 3.47E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 3.96E-05 3.96E-05 3.96E-05 3.96E-05 none Section 1 3.96E-05 none
Qualified 3%

Dioxin/Furan 100%

No difference 3.37E-04 3.37E-04 3.37E-04 3.37E-04 J Section 1 3.37E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 2.42E-04 2.42E-04 2.42E-04 2.42E-04 none Section 1 2.42E-04 none
Qualified 4%

Dioxin/Furan 100%

No difference 2.56E-04 2.56E-04 2.56E-04 2.56E-04 J Section 1 2.56E-04 J
Qualified 100%

Dioxin/Furan 100%
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

LPRT05C:  Row A 0.00044 J 0.0000042 J 0.0000052 J 0.000017 J 0.0000092 J 0.00034 J 0.0037 J 0.000015 J 0.0000068 J 0.000029 J 0.00014 J 0.000031 J 0.00000099 J 0.000018 J 0.00054 J 0.000023 J 0.0011 J
value to use:  Row B 0.00044 0.0000042 0.0000052 0.000017 0.0000092 0.00034 0.0037 0.000015 0.0000068 0.000029 0.00014 0.000031 0.00000099 0.000018 0.00054 0.000023 0.0011 

154 congener TEC:  Row C 4.40E-04 4.20E-06 5.20E-07 1.70E-06 9.20E-07 3.40E-06 1.11E-06 1.50E-06 2.04E-07 8.70E-06 1.40E-05 3.10E-06 9.90E-08 1.80E-06 5.40E-06 2.30E-07 3.30E-07
donor value to use:  Row D

donor TEC:  Row E
LPRT05F:  Row A 0.00027 J 0.0000068 J 0.0000069 J 0.000029 J 0.000018 J 0.00053 J 0.0056 J 0.000019 J 0.0000086 J 0.000033 J 0.00013 J 0.00003 J 0.000001 J 0.000021 J 0.00051 J 0.000021 J 0.00093 J

value to use:  Row B 0.00027 0.0000068 0.0000069 0.000029 0.000018 0.00053 0.0056 0.000019 0.0000086 0.000033 0.00013 0.00003 0.000001 0.000021 0.00051 0.000021 0.00093 
155 congener TEC:  Row C 2.70E-04 6.80E-06 6.90E-07 2.90E-06 1.80E-06 5.30E-06 1.68E-06 1.90E-06 2.58E-07 9.90E-06 1.30E-05 3.00E-06 1.00E-07 2.10E-06 5.10E-06 2.10E-07 2.79E-07

donor value to use:  Row D
donor TEC:  Row E

LPRT06A:  Row A 0.0003 J 0.000008 J 0.000009 J 0.000031 J 0.000025 J 0.00058 J 0.0063 J 0.000023 J 0.000012 J 0.000041 J 0.0002 J 0.000047 J 0.0000027 J 0.000028 J 0.00079 J 0.000028 J 0.0015 J
value to use:  Row B 0.0003 0.000008 0.000009 0.000031 0.000025 0.00058 0.0063 0.000023 0.000012 0.000041 0.0002 0.000047 0.0000027 0.000028 0.00079 0.000028 0.0015 

156 congener TEC:  Row C 3.00E-04 8.00E-06 9.00E-07 3.10E-06 2.50E-06 5.80E-06 1.89E-06 2.30E-06 3.60E-07 1.23E-05 2.00E-05 4.70E-06 2.70E-07 2.80E-06 7.90E-06 2.80E-07 4.50E-07
donor value to use:  Row D

donor TEC:  Row E
LPRT06B:  Row A 0.00035 J 0.000008 J 0.0000082 J 0.00003 J 0.000021 J 0.00062 J 0.0071 J 0.000022 J 0.000013 J 0.000047 J 0.00023 J 0.000052 J 0.0000037 J 0.000031 J 0.00088 J 0.000032 J 0.0016 J

value to use:  Row B 0.00035 0.000008 0.0000082 0.00003 0.000021 0.00062 0.0071 0.000022 0.000013 0.000047 0.00023 0.000052 0.0000037 0.000031 0.00088 0.000032 0.0016 
157 congener TEC:  Row C 3.50E-04 8.00E-06 8.20E-07 3.00E-06 2.10E-06 6.20E-06 2.13E-06 2.20E-06 3.90E-07 1.41E-05 2.30E-05 5.20E-06 3.70E-07 3.10E-06 8.80E-06 3.20E-07 4.80E-07

donor value to use:  Row D
donor TEC:  Row E

LPRT06F:  Row A 0.00034 J 0.000007 J 0.0000084 J 0.00003 J 0.000021 J 0.0006 J 0.0066 J 0.00002 J 0.000011 J 0.00004 J 0.00012 J 0.000034 J 0.0000013 J 0.000025 J 0.00056 J 0.000021 J 0.00091 J
value to use:  Row B 0.00034 0.000007 0.0000084 0.00003 0.000021 0.0006 0.0066 0.00002 0.000011 0.00004 0.00012 0.000034 0.0000013 0.000025 0.00056 0.000021 0.00091 

158 congener TEC:  Row C 3.40E-04 7.00E-06 8.40E-07 3.00E-06 2.10E-06 6.00E-06 1.98E-06 2.00E-06 3.30E-07 1.20E-05 1.20E-05 3.40E-06 1.30E-07 2.50E-06 5.60E-06 2.10E-07 2.73E-07
donor value to use:  Row D

donor TEC:  Row E
LPRT07C:  Row A 0.00062 J 0.000017 J 0.0000098 J 0.000066 J 0.000035 J 0.0011 J 0.011 J 0.000035 J 0.000015 J 0.000058 J 0.0002 J 0.000049 J 0.0000027 J 0.000037 J 0.00087 J 0.000032 J 0.0017 J

value to use:  Row B 0.00062 0.000017 0.0000098 0.000066 0.000035 0.0011 0.011 0.000035 0.000015 0.000058 0.0002 0.000049 0.0000027 0.000037 0.00087 0.000032 0.0017 
159 congener TEC:  Row C 6.20E-04 1.70E-05 9.80E-07 6.60E-06 3.50E-06 1.10E-05 3.30E-06 3.50E-06 4.50E-07 1.74E-05 2.00E-05 4.90E-06 2.70E-07 3.70E-06 8.70E-06 3.20E-07 5.10E-07

donor value to use:  Row D
donor TEC:  Row E

LPRT07E:  Row A 0.00039 J 0.0000091 J 0.0000098 J 0.000037 J 0.000024 J 0.00074 J 0.0079 J 0.000031 J 0.000013 J 0.000048 J 0.00019 J 0.000045 J 0.0000011 J 0.000031 J 0.00077 J 0.000029 J 0.0013 J
value to use:  Row B 0.00039 0.0000091 0.0000098 0.000037 0.000024 0.00074 0.0079 0.000031 0.000013 0.000048 0.00019 0.000045 0.0000011 0.000031 0.00077 0.000029 0.0013 

160 congener TEC:  Row C 3.90E-04 9.10E-06 9.80E-07 3.70E-06 2.40E-06 7.40E-06 2.37E-06 3.10E-06 3.90E-07 1.44E-05 1.90E-05 4.50E-06 1.10E-07 3.10E-06 7.70E-06 2.90E-07 3.90E-07
donor value to use:  Row D

donor TEC:  Row E
LPRT08A:  Row A 0.00028 J 0.0000053 J 0.0000057 J 0.000024 J 0.000015 J 0.00042 J 0.0046 J 0.000015 J 0.0000099 J 0.000031 J 0.00012 J 0.000028 J 0.0000012 J 0.000019 J 0.00058 J 0.000022 J 0.001 J

value to use:  Row B 0.00028 0.0000053 0.0000057 0.000024 0.000015 0.00042 0.0046 0.000015 0.0000099 0.000031 0.00012 0.000028 0.0000012 0.000019 0.00058 0.000022 0.001 
161 congener TEC:  Row C 2.80E-04 5.30E-06 5.70E-07 2.40E-06 1.50E-06 4.20E-06 1.38E-06 1.50E-06 2.97E-07 9.30E-06 1.20E-05 2.80E-06 1.20E-07 1.90E-06 5.80E-06 2.20E-07 3.00E-07

donor value to use:  Row D
donor TEC:  Row E

LPRT08B:  Row A 0.00028 J 0.0000065 J 0.000008 J 0.000029 J 0.00002 J 0.00057 J 0.0063 J 0.000023 J 0.0000096 J 0.000035 J 0.00012 J 0.000032 J 0.00000095 J 0.000024 J 0.00052 J 0.00002 J 0.00085 J
value to use:  Row B 0.00028 0.0000065 0.000008 0.000029 0.00002 0.00057 0.0063 0.000023 0.0000096 0.000035 0.00012 0.000032 0.00000095 0.000024 0.00052 0.00002 0.00085 

162 congener TEC:  Row C 2.80E-04 6.50E-06 8.00E-07 2.90E-06 2.00E-06 5.70E-06 1.89E-06 2.30E-06 2.88E-07 1.05E-05 1.20E-05 3.20E-06 9.50E-08 2.40E-06 5.20E-06 2.00E-07 2.55E-07
donor value to use:  Row D

donor TEC:  Row E
LPRT08C:  Row A 0.0065 J 0.000042 J 0.000013 J 0.000067 J 0.000035 J 0.001 J 0.0097 J 0.00011 J 0.000021 J 0.00011 J 0.00028 J 0.000071 J 0.00000057 U 0.000066 J 0.0014 J 0.000048 J 0.0028 J

value to use:  Row B 0.0065 0.000042 0.000013 0.000067 0.000035 0.001 0.0097 0.00011 0.000021 0.00011 0.00028 0.000071 0.00000057 0.000066 0.0014 0.000048 0.0028 
163 congener TEC:  Row C 6.50E-03 4.20E-05 1.30E-06 6.70E-06 3.50E-06 1.00E-05 2.91E-06 1.10E-05 6.30E-07 3.30E-05 2.80E-05 7.10E-06 5.70E-08 6.60E-06 1.40E-05 4.80E-07 8.40E-07

donor value to use:  Row D
donor TEC:  Row E

LPRT09D:  Row A 0.00032 J 0.0000067 J 0.0000084 J 0.000029 J 0.00002 J 0.00064 J 0.0068 J 0.000024 J 0.000011 J 0.000036 J 0.00015 J 0.000037 J 0.00000042 U 0.000024 J 0.00062 J 0.000024 J 0.0012 J
value to use:  Row B 0.00032 0.0000067 0.0000084 0.000029 0.00002 0.00064 0.0068 0.000024 0.000011 0.000036 0.00015 0.000037 0.00000042 0.000024 0.00062 0.000024 0.0012 

164 congener TEC:  Row C 3.20E-04 6.70E-06 8.40E-07 2.90E-06 2.00E-06 6.40E-06 2.04E-06 2.40E-06 3.30E-07 1.08E-05 1.50E-05 3.70E-06 4.20E-08 2.40E-06 6.20E-06 2.40E-07 3.60E-07
donor value to use:  Row D

donor TEC:  Row E
LPRT09G:  Row A 9.20E-05 0.00000076 J 0.00000054 J 0.0000023 J 0.0000012 J 0.000039 J 0.0005 J 0.0000016 J 0.00000086 J 3.60E-06 0.0000084 J 0.0000023 J 0.00000012 J 0.0000019 J 0.000036 J 0.0000015 J 6.60E-05

value to use:  Row B 0.000092 0.00000076 0.00000054 0.0000023 0.0000012 0.000039 0.0005 0.0000016 0.00000086 0.0000036 0.0000084 0.0000023 0.00000012 0.0000019 0.000036 0.0000015 0.000066
165 congener TEC:  Row C 9.20E-05 7.60E-07 5.40E-08 2.30E-07 1.20E-07 3.90E-07 1.50E-07 1.60E-07 2.58E-08 1.08E-06 8.40E-07 2.30E-07 1.20E-08 1.90E-07 3.60E-07 1.50E-08 1.98E-08

donor value to use:  Row D
donor TEC:  Row E

LPRT10D:  Row A 1.60E-05 0.0000011 J 0.0000017 J 0.0000055 J 0.0000036 J 0.00013 J 0.0013 J 2.00E-06 0.0000009 J 3.00E-06 0.0000073 J 3.90E-06 0.00000011 U 3.20E-06 5.00E-05 3.90E-06 7.80E-05
value to use:  Row B 0.000016 0.0000011 0.0000017 0.0000055 0.0000036 0.00013 0.0013 0.000002 0.0000009 0.000003 0.0000073 0.0000039 0.00000011 0.0000032 0.00005 0.0000039 0.000078

166 congener TEC:  Row C 1.60E-05 1.10E-06 1.70E-07 5.50E-07 3.60E-07 1.30E-06 3.90E-07 2.00E-07 2.70E-08 9.00E-07 7.30E-07 3.90E-07 1.10E-08 3.20E-07 5.00E-07 3.90E-08 2.34E-08
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
LPRT05C:  Row A

value to use:  Row B
154 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT05F:  Row A
value to use:  Row B

155 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT06A:  Row A

value to use:  Row B
156 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT06B:  Row A
value to use:  Row B

157 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT06F:  Row A

value to use:  Row B
158 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT07C:  Row A
value to use:  Row B

159 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT07E:  Row A

value to use:  Row B
160 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT08A:  Row A
value to use:  Row B

161 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT08B:  Row A

value to use:  Row B
162 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT08C:  Row A
value to use:  Row B

163 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT09D:  Row A

value to use:  Row B
164 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT09G:  Row A
value to use:  Row B

165 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT10D:  Row A

value to use:  Row B
166 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

No difference 4.87E-04 4.87E-04 4.87E-04 4.87E-04 J Section 1 4.87E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 3.25E-04 3.25E-04 3.25E-04 3.25E-04 J Section 1 3.25E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 3.74E-04 3.74E-04 3.74E-04 3.74E-04 J Section 1 3.74E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 4.30E-04 4.30E-04 4.30E-04 4.30E-04 J Section 1 4.30E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 3.99E-04 3.99E-04 3.99E-04 3.99E-04 J Section 1 3.99E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 7.22E-04 7.22E-04 7.22E-04 7.22E-04 J Section 1 7.22E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 4.69E-04 4.69E-04 4.69E-04 4.69E-04 J Section 1 4.69E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 3.30E-04 3.30E-04 3.30E-04 3.30E-04 J Section 1 3.30E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 3.36E-04 3.36E-04 3.36E-04 3.36E-04 J Section 1 3.36E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 6.67E-03 6.67E-03 6.67E-03 6.67E-03 J Section 1 6.67E-03 J
Qualified 100%

Dioxin/Furan 100%

0% 3.82E-04 3.82E-04 3.82E-04 3.82E-04 J Section 1 3.82E-04 J
Qualified 100%

Dioxin/Furan 100%

No difference 9.66E-05 9.66E-05 9.66E-05 9.66E-05 none Section 1 9.66E-05 none
Qualified 4%

Dioxin/Furan 100%

0% 2.30E-05 2.30E-05 2.30E-05 2.30E-05 none Section 1 2.30E-05 none
Qualified 20%

Dioxin/Furan 100%
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

LPRT11B:  Row A 5.30E-05 2.90E-06 2.60E-06 8.50E-06 5.60E-06 1.60E-04 3.00E-03 1.80E-05 1.50E-05 0.000025 J 5.40E-05 3.90E-05 2.80E-06 0.000019 J 2.40E-04 2.00E-05 3.00E-04
value to use:  Row B 0.000053 0.0000029 0.0000026 0.0000085 0.0000056 0.00016 0.003 0.000018 0.000015 0.000025 0.000054 0.000039 0.0000028 0.000019 0.00024 0.00002 0.0003

167 congener TEC:  Row C 5.30E-05 2.90E-06 2.60E-07 8.50E-07 5.60E-07 1.60E-06 9.00E-07 1.80E-06 4.50E-07 7.50E-06 5.40E-06 3.90E-06 2.80E-07 1.90E-06 2.40E-06 2.00E-07 9.00E-08
donor value to use:  Row D

donor TEC:  Row E
LPRT11D:  Row A 1.30E-04 3.10E-06 3.60E-06 1.30E-05 9.40E-06 2.80E-04 3.00E-03 8.20E-06 0.0000035 J 0.000015 J 3.80E-05 1.10E-05 0.00000051 J 0.00001 J 1.80E-04 7.60E-06 3.50E-04

value to use:  Row B 0.00013 0.0000031 0.0000036 0.000013 0.0000094 0.00028 0.003 0.0000082 0.0000035 0.000015 0.000038 0.000011 0.00000051 0.00001 0.00018 0.0000076 0.00035
168 congener TEC:  Row C 1.30E-04 3.10E-06 3.60E-07 1.30E-06 9.40E-07 2.80E-06 9.00E-07 8.20E-07 1.05E-07 4.50E-06 3.80E-06 1.10E-06 5.10E-08 1.00E-06 1.80E-06 7.60E-08 1.05E-07

donor value to use:  Row D
donor TEC:  Row E

LPRT11F:  Row A 1.40E-04 0.0000017 J 0.0000016 J 0.0000048 J 0.0000034 J 0.000098 J 0.0016 J 7.20E-06 6.50E-06 1.10E-05 0.000021 J 1.70E-05 0.00000067 J 8.90E-06 1.00E-04 7.00E-06 1.20E-04
value to use:  Row B 0.00014 0.0000017 0.0000016 0.0000048 0.0000034 0.000098 0.0016 0.0000072 0.0000065 0.000011 0.000021 0.000017 0.00000067 0.0000089 0.0001 0.000007 0.00012

169 congener TEC:  Row C 1.40E-04 1.70E-06 1.60E-07 4.80E-07 3.40E-07 9.80E-07 4.80E-07 7.20E-07 1.95E-07 3.30E-06 2.10E-06 1.70E-06 6.70E-08 8.90E-07 1.00E-06 7.00E-08 3.60E-08
donor value to use:  Row D

donor TEC:  Row E
LPRT12D:  Row A 1.40E-04 0.0000022 J 2.60E-06 8.50E-06 5.80E-06 1.80E-04 2.00E-03 9.80E-06 3.60E-06 1.10E-05 2.60E-05 8.30E-06 0.00000015 U 7.00E-06 1.30E-04 5.70E-06 2.30E-04

value to use:  Row B 0.00014 0.0000022 0.0000026 0.0000085 0.0000058 0.00018 0.002 0.0000098 0.0000036 0.000011 0.000026 0.0000083 0.00000015 0.000007 0.00013 0.0000057 0.00023
170 congener TEC:  Row C 1.40E-04 2.20E-06 2.60E-07 8.50E-07 5.80E-07 1.80E-06 6.00E-07 9.80E-07 1.08E-07 3.30E-06 2.60E-06 8.30E-07 1.50E-08 7.00E-07 1.30E-06 5.70E-08 6.90E-08

donor value to use:  Row D
donor TEC:  Row E

LPRT12E:  Row A 0.0026 J 0.000016 J 0.000012 J 0.00005 J 0.000027 J 0.00086 J 0.01 J 0.000036 J 0.000019 J 0.000064 J 0.00016 J 0.00005 J 0.0000003 U 0.000038 J 0.00078 J 0.000033 J 0.0016 J
value to use:  Row B 0.0026 0.000016 0.000012 0.00005 0.000027 0.00086 0.01 0.000036 0.000019 0.000064 0.00016 0.00005 0.0000003 0.000038 0.00078 0.000033 0.0016 

171 congener TEC:  Row C 2.60E-03 1.60E-05 1.20E-06 5.00E-06 2.70E-06 8.60E-06 3.00E-06 3.60E-06 5.70E-07 1.92E-05 1.60E-05 5.00E-06 3.00E-08 3.80E-06 7.80E-06 3.30E-07 4.80E-07
donor value to use:  Row D

donor TEC:  Row E
LPRT13B:  Row A 0.00028 J 0.0000063 J 0.0000083 J 0.000035 J 0.000022 J 0.00078 J 0.0082 J 0.000024 J 0.00001 J 0.000042 J 0.00011 J 0.000031 J 0.00000029 U 0.000024 J 0.00051 J 0.00002 J 0.0009 J

value to use:  Row B 0.00028 0.0000063 0.0000083 0.000035 0.000022 0.00078 0.0082 0.000024 0.00001 0.000042 0.00011 0.000031 0.00000029 0.000024 0.00051 0.00002 0.0009 
172 congener TEC:  Row C 2.80E-04 6.30E-06 8.30E-07 3.50E-06 2.20E-06 7.80E-06 2.46E-06 2.40E-06 3.00E-07 1.26E-05 1.10E-05 3.10E-06 2.90E-08 2.40E-06 5.10E-06 2.00E-07 2.70E-07

donor value to use:  Row D
donor TEC:  Row E

LPRT13E:  Row A 0.000079 J 0.0000028 J 0.000004 J 0.000013 J 0.0000085 J 0.0003 J 0.0032 J 0.0000074 J 0.0000029 J 0.000011 J 0.000021 J 0.0000088 J 0.00000016 U 0.0000096 J 0.00014 J 0.0000067 J 0.00025 J
value to use:  Row B 0.000079 0.0000028 0.000004 0.000013 0.0000085 0.0003 0.0032 0.0000074 0.0000029 0.000011 0.000021 0.0000088 0.00000016 0.0000096 0.00014 0.0000067 0.00025 

173 congener TEC:  Row C 7.90E-05 2.80E-06 4.00E-07 1.30E-06 8.50E-07 3.00E-06 9.60E-07 7.40E-07 8.70E-08 3.30E-06 2.10E-06 8.80E-07 1.60E-08 9.60E-07 1.40E-06 6.70E-08 7.50E-08
donor value to use:  Row D

donor TEC:  Row E
LPRT15B:  Row A 0.0000052 J 0.0000034 J 0.0000061 J 0.000018 J 0.000013 J 0.00045 J 0.0048 J 0.0000076 J 0.0000027 J 0.00001 J 0.000011 J 0.0000088 J 0.00000017 U 0.000011 J 0.00015 J 0.0000078 J 0.00032 J

value to use:  Row B 0.0000052 0.0000034 0.0000061 0.000018 0.000013 0.00045 0.0048 0.0000076 0.0000027 0.00001 0.000011 0.0000088 0.00000017 0.000011 0.00015 0.0000078 0.00032 
174 congener TEC:  Row C 5.20E-06 3.40E-06 6.10E-07 1.80E-06 1.30E-06 4.50E-06 1.44E-06 7.60E-07 8.10E-08 3.00E-06 1.10E-06 8.80E-07 1.70E-08 1.10E-06 1.50E-06 7.80E-08 9.60E-08

donor value to use:  Row D
donor TEC:  Row E

LPRT15D:  Row A 0.0000011 J 0.00000068 J 0.00000087 J 2.70E-06 0.0000019 J 6.60E-05 7.10E-04 1.80E-06 0.00000067 J 0.0000027 J 0.0000021 J 0.0000014 J 0.00000014 U 0.0000021 J 2.00E-05 0.0000013 J 4.40E-05
value to use:  Row B 0.0000011 0.00000068 0.00000087 0.0000027 0.0000019 0.000066 0.00071 0.0000018 0.00000067 0.0000027 0.0000021 0.0000014 0.00000014 0.0000021 0.00002 0.0000013 0.000044

175 congener TEC:  Row C 1.10E-06 6.80E-07 8.70E-08 2.70E-07 1.90E-07 6.60E-07 2.13E-07 1.80E-07 2.01E-08 8.10E-07 2.10E-07 1.40E-07 1.40E-08 2.10E-07 2.00E-07 1.30E-08 1.32E-08
donor value to use:  Row D

donor TEC:  Row E
LPRT16C:  Row A 0.00000033 J 0.00000034 J 0.0000006 J 0.0000022 J 0.0000013 J 0.000058 J 0.0006 J 1.20E-06 0.00000061 J 2.80E-06 0.0000021 J 0.0000019 J 0.00000012 U 2.60E-06 1.70E-05 0.00000093 J 2.50E-05

value to use:  Row B 0.00000033 0.00000034 0.0000006 0.0000022 0.0000013 0.000058 0.0006 0.0000012 0.00000061 0.0000028 0.0000021 0.0000019 0.00000012 0.0000026 0.000017 0.00000093 0.000025
176 congener TEC:  Row C 3.30E-07 3.40E-07 6.00E-08 2.20E-07 1.30E-07 5.80E-07 1.80E-07 1.20E-07 1.83E-08 8.40E-07 2.10E-07 1.90E-07 1.20E-08 2.60E-07 1.70E-07 9.30E-09 7.50E-09

donor value to use:  Row D
donor TEC:  Row E

LPRT16D:  Row A 0.0000002 J 0.00000051 J 0.00000071 J 2.80E-06 0.0000018 J 6.70E-05 6.60E-04 0.0000011 J 0.0000007 J 0.0000018 J 0.0000022 J 0.0000012 J 0.000000092 U 0.0000015 J 0.000016 J 0.0000011 J 4.10E-05
value to use:  Row B 0.0000002 0.00000051 0.00000071 0.0000028 0.0000018 0.000067 0.00066 0.0000011 0.0000007 0.0000018 0.0000022 0.0000012 0.000000092 0.0000015 0.000016 0.0000011 0.000041

177 congener TEC:  Row C 2.00E-07 5.10E-07 7.10E-08 2.80E-07 1.80E-07 6.70E-07 1.98E-07 1.10E-07 2.10E-08 5.40E-07 2.20E-07 1.20E-07 9.20E-09 1.50E-07 1.60E-07 1.10E-08 1.23E-08
donor value to use:  Row D

donor TEC:  Row E
LPRT16E:  Row A 0.0000006 J 0.00000097 J 0.0000016 J 7.20E-06 3.50E-06 2.20E-04 2.80E-03 3.30E-06 0.0000017 J 0.0000059 J 4.70E-06 3.20E-06 0.00000012 J 0.0000048 J 4.70E-05 2.90E-06 1.10E-04

value to use:  Row B 0.0000006 0.00000097 0.0000016 0.0000072 0.0000035 0.00022 0.0028 0.0000033 0.0000017 0.0000059 0.0000047 0.0000032 0.00000012 0.0000048 0.000047 0.0000029 0.00011
178 congener TEC:  Row C 6.00E-07 9.70E-07 1.60E-07 7.20E-07 3.50E-07 2.20E-06 8.40E-07 3.30E-07 5.10E-08 1.77E-06 4.70E-07 3.20E-07 1.20E-08 4.80E-07 4.70E-07 2.90E-08 3.30E-08

donor value to use:  Row D
donor TEC:  Row E

LPRT17A:  Row A 0.00000085 J 0.0000011 J 0.0000018 J 6.50E-06 3.90E-06 1.90E-04 2.60E-03 3.70E-06 0.0000016 J 6.30E-06 5.80E-06 3.70E-06 0.00000014 U 5.00E-06 4.80E-05 3.40E-06 9.30E-05
value to use:  Row B 0.00000085 0.0000011 0.0000018 0.0000065 0.0000039 0.00019 0.0026 0.0000037 0.0000016 0.0000063 0.0000058 0.0000037 0.00000014 0.000005 0.000048 0.0000034 0.000093

179 congener TEC:  Row C 8.50E-07 1.10E-06 1.80E-07 6.50E-07 3.90E-07 1.90E-06 7.80E-07 3.70E-07 4.80E-08 1.89E-06 5.80E-07 3.70E-07 1.40E-08 5.00E-07 4.80E-07 3.40E-08 2.79E-08
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
LPRT11B:  Row A

value to use:  Row B
167 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT11D:  Row A
value to use:  Row B

168 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT11F:  Row A

value to use:  Row B
169 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT12D:  Row A
value to use:  Row B

170 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT12E:  Row A

value to use:  Row B
171 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT13B:  Row A
value to use:  Row B

172 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT13E:  Row A

value to use:  Row B
173 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT15B:  Row A
value to use:  Row B

174 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT15D:  Row A

value to use:  Row B
175 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT16C:  Row A
value to use:  Row B

176 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT16D:  Row A

value to use:  Row B
177 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

LPRT16E:  Row A
value to use:  Row B

178 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
LPRT17A:  Row A

value to use:  Row B
179 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

No difference 8.40E-05 8.40E-05 8.40E-05 8.40E-05 none Section 1 8.40E-05 none
Qualified 11%

Dioxin/Furan 100%

No difference 1.53E-04 1.53E-04 1.53E-04 1.53E-04 none Section 1 1.53E-04 none
Qualified 4%

Dioxin/Furan 100%

No difference 1.54E-04 1.54E-04 1.54E-04 1.54E-04 none Section 1 1.54E-04 none
Qualified 4%

Dioxin/Furan 100%

0% 1.56E-04 1.56E-04 1.56E-04 1.56E-04 none Section 1 1.56E-04 none
Qualified 1%

Dioxin/Furan 100%

0% 2.69E-03 2.69E-03 2.69E-03 2.69E-03 J Section 1 2.69E-03 J
Qualified 100%

Dioxin/Furan 100%

0% 3.40E-04 3.40E-04 3.40E-04 3.40E-04 J Section 1 3.40E-04 J
Qualified 100%

Dioxin/Furan 100%

0% 9.79E-05 9.79E-05 9.79E-05 9.79E-05 J Section 1 9.79E-05 J
Qualified 100%

Dioxin/Furan 100%

0% 2.68E-05 2.69E-05 2.69E-05 2.69E-05 J Section 1 2.69E-05 J
Qualified 100%

Dioxin/Furan 100%

0% 5.00E-06 5.00E-06 5.01E-06 5.01E-06 J Section 1 5.01E-06 J
Qualified 69%

Dioxin/Furan 100%

0% 3.67E-06 3.67E-06 3.68E-06 3.67E-06 J Section 1 3.67E-06 J
Qualified 62%

Dioxin/Furan 100%

0% 3.45E-06 3.46E-06 3.46E-06 3.46E-06 J Section 1 3.46E-06 J
Qualified 66%

Dioxin/Furan 100%

No difference 9.81E-06 9.81E-06 9.81E-06 9.80E-06 none Section 1 9.80E-06 none
Qualified 41%

Dioxin/Furan 100%

0% 1.01E-05 1.02E-05 1.02E-05 1.02E-05 none Section 1 1.02E-05 none
Qualified 22%

Dioxin/Furan 100%
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Project Name:
Matrix: Accessible Surface Sediment Data entered by:

LPRSA Accessible Surface Sediment Units: mg/kg Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
11/10/2015

EPA Advanced KM 
TEQ Calculator LPRSA Baseline HHRA

Sample notes
Sample ID: 
(must enter on Row A) TCDD

PeC
DD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD
TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

LPRT17D:  Row A 0.00000041 J 0.00000056 J 0.00000081 J 2.50E-06 0.0000014 J 6.10E-05 6.60E-04 2.60E-06 0.00000095 J 0.0000044 J 2.70E-06 0.0000019 J 0.00000016 U 0.0000023 J 2.20E-05 0.0000013 J 4.00E-05
value to use:  Row B 0.00000041 0.00000056 0.00000081 0.0000025 0.0000014 0.000061 0.00066 0.0000026 0.00000095 0.0000044 0.0000027 0.0000019 0.00000016 0.0000023 0.000022 0.0000013 0.00004

180 congener TEC:  Row C 4.10E-07 5.60E-07 8.10E-08 2.50E-07 1.40E-07 6.10E-07 1.98E-07 2.60E-07 2.85E-08 1.32E-06 2.70E-07 1.90E-07 1.60E-08 2.30E-07 2.20E-07 1.30E-08 1.20E-08
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Accessible Surface Sediment
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)
LPRT17D:  Row A

value to use:  Row B
180 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

(Quasi) Sensitivity Analysis 
SECTION 1

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" 

value for highest U
Treatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

0% 4.79E-06 4.80E-06 4.81E-06 4.80E-06 J Section 1 4.80E-06 J
Qualified 62%

Dioxin/Furan 100%
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SUMMARY OF TCDD-TEQs (TOTAL) CALCULATED USING THE EPA ADVANCED KM TEQ CALCULATOR
ACCESSIBLE SURFACE SEDIMENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Line Sample ID TCDD-TEQ Result 
(mg/kg) Qualifier River Mile Bank 

(RM 6-9 only)
Line #1 08A-0003-C1AS 7.02E-04 J 0-3 --
Line #2 08A-0006-C1AS 2.93E-04 J 0-3 --
Line #3 08A-0007-C2AS 2.88E-04 J 0-3 --
Line #4 08A-0011-C1AS 1.11E-03 J 0-3 --
Line #5 08A-0015-C2AS 2.49E-04 J 0-3 --
Line #6 08A-0020-C2AS 2.74E-04 J 0-3 --
Line #7 08A-0022-C1AS 1.42E-03 J 0-3 --
Line #37 12A-0401-C2AS 1.82E-04 0-3 --
Line #38 12A-0403-C1AS 2.51E-03 J 0-3 --
Line #39 12A-0404-C2AS 3.62E-04 J 0-3 --
Line #40 12A-0407-C3AS 3.33E-04 J 0-3 --
Line #41 12A-0409-C7AS 3.40E-04 0-3 --
Line #42 12A-0412-C2AS 4.23E-04 J 0-3 --
Line #43 12A-0413-C4AS 2.77E-03 J 0-3 --
Line #110 LPRC02A 2.81E-04 J 0-3 --
Line #111 LPRC02B 2.93E-04 J 0-3 --
Line #112 LPRC03A 3.36E-04 J 0-3 --
Line #113 LPRC03B 3.26E-04 J 0-3 --
Line #143 LPRT01C 1.97E-04 0-3 --
Line #144 LPRT01D 2.59E-04 J 0-3 --
Line #145 LPRT01E 9.14E-05 0-3 --
Line #146 LPRT02C 2.78E-04 J 0-3 --
Line #147 LPRT02D 2.57E-04 J 0-3 --
Line #148 LPRT03A 2.96E-04 J 0-3 --
Line #149 LPRT03F 3.47E-04 J 0-3 --
Line #8 08A-0026-C1AS 4.56E-04 J 3-6 --
Line #44 12A-0424-C3AS 4.39E-05 3-6 --
Line #45 12A-0429-C2AS 3.56E-04 J 3-6 --
Line #46 12A-0431-C4AS 3.47E-04 J 3-6 --
Line #47 12A-0433-C3AS 2.96E-04 J 3-6 --
Line #48 12A-0434-C2AS 2.20E-04 J 3-6 --
Line #49 12A-0436-C1AS 2.31E-04 J 3-6 --
Line #50 12A-0437-C4AS 3.25E-04 J 3-6 --
Line #51 12A-0438-C3AS 2.43E-04 J 3-6 --
Line #52 12A-0441-C2AS 3.80E-04 J 3-6 --
Line #53 12A-0445-C1AS 1.13E-03 J 3-6 --
Line #54 12A-0448-C2AS 3.58E-04 J 3-6 --
Line #114 LPRC04A 4.22E-04 J 3-6 --
Line #115 LPRC04B 2.57E-04 J 3-6 --
Line #116 LPRC04C 2.67E-04 J 3-6 --
Line #117 LPRC04D 4.23E-04 J 3-6 --
Line #118 LPRC05A 2.56E-04 J 3-6 --
Line #119 LPRC05B 2.46E-04 J 3-6 --
Line #120 LPRC06A 3.56E-04 J 3-6 --
Line #131 LPRH05A 2.81E-04 J 3-6 --
Line #132 LPRH05B 4.16E-04 J 3-6 --
Line #150 LPRT04A 3.96E-05 3-6 --
Line #151 LPRT04E 3.37E-04 J 3-6 --
Line #152 LPRT04F 2.42E-04 3-6 --
Line #153 LPRT05A 2.56E-04 J 3-6 --
Line #154 LPRT05C 4.87E-04 J 3-6 --
Line #155 LPRT05F 3.25E-04 J 3-6 --
Line #156 LPRT06A 3.74E-04 J 3-6 --
Line #157 LPRT06B 4.30E-04 J 3-6 --
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SUMMARY OF TCDD-TEQs (TOTAL) CALCULATED USING THE EPA ADVANCED KM TEQ CALCULATOR
ACCESSIBLE SURFACE SEDIMENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Line Sample ID TCDD-TEQ Result 
(mg/kg) Qualifier River Mile Bank 

(RM 6-9 only)
Line #158 LPRT06F 3.99E-04 J 3-6 --
Line #9 08A-0045-C2AS 1.37E-02 J 6-9 East
Line #10 08A-0048-C2AS 6.84E-05 J 6-9 East
Line #12 08A-0057-C1AS 3.77E-04 J 6-9 East
Line #55 12A-0451-C2AS 3.08E-04 6-9 East
Line #56 12A-0452-C5AS 4.60E-04 J 6-9 East
Line #58 12A-0458-C3AS 6.45E-03 J 6-9 East
Line #59 12A-0459-C2AS 2.27E-02 J 6-9 East
Line #60 12A-0460-C1AS 3.46E-02 J 6-9 East
Line #63 12A-0464-C4AS 1.12E-02 J 6-9 East
Line #64 12A-0469-C2AS 3.44E-04 J 6-9 East
Line #65 12A-0471-C6AS 6.38E-06 6-9 East
Line #79 13B-0503-C1AS 1.87E-05 6-9 East
Line #80 13B-0507-C2AS 5.26E-06 6-9 East
Line #81 13B-0511-C3AS 5.77E-04 J 6-9 East
Line #83 13B-0513-G1AS 3.78E-03 J 6-9 East
Line #121 LPRC07A 3.68E-04 J 6-9 East
Line #123 LPRC07C 1.77E-04 6-9 East
Line #126 LPRC09A 3.13E-04 J 6-9 East
Line #133 LPRH07B 2.58E-04 6-9 East
Line #134 LPRH09B 3.46E-04 J 6-9 East
Line #162 LPRT08B 3.36E-04 J 6-9 East
Line #163 LPRT08C 6.67E-03 J 6-9 East
Line #164 LPRT09D 3.82E-04 J 6-9 East
Line #165 LPRT09G 9.66E-05 6-9 East
Line #11 08A-0050-C1AS 1.24E-04 J 6-9 West
Line #23 08A-0106-C1AS 7.32E-07 J 6-9 West
Line #24 08A-0107-C2AS 9.69E-06 6-9 West
Line #57 12A-0456-C1AS 3.38E-04 J 6-9 West
Line #61 12A-0461-C3AS 6.65E-03 J 6-9 West
Line #62 12A-0462-C5AS 7.13E-03 J 6-9 West
Line #82 13B-0512-G1AS 3.09E-04 J 6-9 West
Line #84 13B-0514-G1AS 4.63E-04 J 6-9 West
Line #122 LPRC07B 1.40E-03 J 6-9 West
Line #124 LPRC07D 4.99E-04 J 6-9 West
Line #125 LPRC08A 4.44E-04 J 6-9 West
Line #159 LPRT07C 7.22E-04 J 6-9 West
Line #160 LPRT07E 4.69E-04 J 6-9 West
Line #161 LPRT08A 3.30E-04 J 6-9 West
Line #13 08A-0060-C1AS 3.51E-04 J 9-12 --
Line #14 08A-0065-C3AS 3.20E-04 J 9-12 --
Line #25 08A-0109-C3AS 2.23E-06 J 9-12 --
Line #26 08A-0110-C1AS 1.59E-04 9-12 --
Line #29 08A-0114-C2AS 8.89E-04 J 9-12 --
Line #30 11B-0302-C1AS 3.08E-04 9-12 --
Line #31 11B-0304-C1AS 4.42E-04 J 9-12 --
Line #32 11B-0306-C3AS 3.93E-04 J 9-12 --
Line #33 11B-0308-C2AS 3.32E-04 J 9-12 --
Line #34 11B-0327-C2AS 9.81E-03 J 9-12 --
Line #35 11B-0329-C3AS 1.47E-03 J 9-12 --
Line #36 11B-0330-C2AS 6.98E-03 J 9-12 --
Line #66 12A-0473-C5AS 1.89E-04 9-12 --
Line #67 12A-0476-C3AS 1.92E-03 J 9-12 --
Line #68 12A-0477-C2AS 4.30E-04 J 9-12 --
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SUMMARY OF TCDD-TEQs (TOTAL) CALCULATED USING THE EPA ADVANCED KM TEQ CALCULATOR
ACCESSIBLE SURFACE SEDIMENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Line Sample ID TCDD-TEQ Result 
(mg/kg) Qualifier River Mile Bank 

(RM 6-9 only)
Line #69 12E-0355-C2AS 9.83E-06 9-12 --
Line #70 12E-0356-C4AS 1.97E-06 9-12 --
Line #71 12E-0357-C2AS 6.12E-07 J 9-12 --
Line #72 12E-0358-C1AS 2.24E-05 9-12 --
Line #73 12E-0359-C5AS 9.53E-05 9-12 --
Line #74 12E-0360-C2AS 1.38E-04 9-12 --
Line #75 12E-0361-C1AS 2.08E-06 J 9-12 --
Line #76 12E-0362-C1AS 9.53E-05 9-12 --
Line #77 12E-0363-C2AS 1.15E-04 9-12 --
Line #78 12E-0364-C2AS 1.83E-04 9-12 --
Line #85 13B-0520-G1AS 3.36E-04 J 9-12 --
Line #86 13B-0522-G1AS 4.78E-04 J 9-12 --
Line #87 13B-0523-G2AS 5.02E-04 J 9-12 --
Line #88 13B-0524-C1AS 2.84E-04 J 9-12 --
Line #89 13B-0525-C1AS 4.20E-04 J 9-12 --
Line #90 13B-0527-C2AS 3.39E-05 9-12 --
Line #91 13B-0534-C2AS 1.22E-02 J 9-12 --
Line #92 13B-0536-C1AS 4.30E-04 J 9-12 --
Line #93 13B-0539-C3AS 3.14E-03 J 9-12 --
Line #94 13B-0542-C2AS 2.81E-05 9-12 --
Line #95 13B-0543-G1AS 2.74E-04 J 9-12 --
Line #96 13B-0548-C1AS 1.21E-04 9-12 --
Line #97 13B-0549-C3AS 1.64E-04 9-12 --
Line #98 13B-0550-C3AS 1.32E-04 J 9-12 --
Line #99 13B-0551-C2AS 2.35E-04 9-12 --
Line #105 13B-0567-G2AS 4.98E-04 J 9-12 --
Line #108 13B-0575-C4AS 8.27E-03 J 9-12 --
Line #109 13B-0577-G1AS 1.08E-04 J 9-12 --
Line #127 LPRC10A 2.73E-04 J 9-12 --
Line #128 LPRC12A 1.09E-04 9-12 --
Line #135 LPRH10A 1.78E-04 J 9-12 --
Line #136 LPRH11A 8.63E-05 9-12 --
Line #137 LPRH11B 8.55E-05 9-12 --
Line #138 LPRH12B 1.77E-04 9-12 --
Line #166 LPRT10D 2.30E-05 9-12 --
Line #167 LPRT11B 8.40E-05 9-12 --
Line #168 LPRT11D 1.53E-04 9-12 --
Line #169 LPRT11F 1.54E-04 9-12 --
Line #170 LPRT12D 1.56E-04 9-12 --
Line #171 LPRT12E 2.69E-03 J 12-15 --
Line #15 08A-0074-C2AS 1.88E-04 J 12-15 --
Line #16 08A-0082-C2AS 1.57E-05 12-15 --
Line #17 08A-0084-C1AS 3.32E-06 J 12-15 --
Line #18 08A-0085-C1AS 4.22E-06 J 12-15 --
Line #100 13B-0553-C2AS 7.14E-05 12-15 --
Line #101 13B-0554-C1AS 9.86E-05 J 12-15 --
Line #102 13B-0556-C2AS 1.96E-04 J 12-15 --
Line #103 13B-0561-C1AS 1.67E-03 12-15 --
Line #104 13B-0563-C2AS 6.07E-06 12-15 --
Line #106 13B-0571-C3AS 1.05E-04 12-15 --
Line #107 13B-0574-C2AS 4.94E-04 12-15 --
Line #129 LPRC13A 3.33E-04 12-15 --
Line #130 LPRC15A 5.00E-06 J 12-15 --
Line #139 LPRH13B 2.42E-04 J 12-15 --
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SUMMARY OF TCDD-TEQs (TOTAL) CALCULATED USING THE EPA ADVANCED KM TEQ CALCULATOR
ACCESSIBLE SURFACE SEDIMENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Line Sample ID TCDD-TEQ Result 
(mg/kg) Qualifier River Mile Bank 

(RM 6-9 only)
Line #172 LPRT13B 3.40E-04 J 12-15 --
Line #173 LPRT13E 9.79E-05 J 12-15 --
Line #174 LPRT15B 2.69E-05 J 12-15 --
Line #175 LPRT15D 5.01E-06 J 12-15 --
Line #19 08A-0089-C2AS 5.88E-06 J 15-17.4 --
Line #20 08A-0090-C5AS 3.15E-06 J 15-17.4 --
Line #21 08A-0092-C1AS 4.87E-06 J 15-17.4 --
Line #22 08A-0096-C3AS 4.52E-06 J 15-17.4 --
Line #27 08A-0112-C2AS 1.73E-06 J 15-17.4 --
Line #28 08A-0113-C1AS 3.15E-06 J 15-17.4 --
Line #140 LPRH16A 4.91E-06 15-17.4 --
Line #141 LPRH16B 7.31E-06 15-17.4 --
Line #142 LPRH17A 7.69E-06 J 15-17.4 --
Line #176 LPRT16C 3.67E-06 J 15-17.4 --
Line #177 LPRT16D 3.46E-06 J 15-17.4 --
Line #178 LPRT16E 9.80E-06 15-17.4 --
Line #179 LPRT17A 1.02E-05 15-17.4 --
Line #180 LPRT17D 4.80E-06 J 15-17.4 --
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ProUCL Version 5.0.00
Surface water 

   95% Gamma Approximate UCL (use when n>=50)       1.78    95% Gamma Adjusted UCL (use when n<50)       1.784

Adjusted Level of Significance (β)      0.0468

Approximate Chi Square Value (495.73, α)    445.1 Adjusted Chi Square Value (495.73, β)    444.2

nu hat (MLE)    515 nu star (bias corrected)    495.7

MLE Mean (bias corrected)       1.598 MLE Sd (bias corrected)       0.879

k hat (MLE)       3.433 k star (bias corrected MLE)       3.305

Theta hat (MLE)       0.465 Theta star (bias corrected MLE)       0.484

Maximum       6 Median       1.416

SD       0.908 CV       0.568

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum       0.254 Mean       1.598

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (N/A, α)   1026 Adjusted Chi Square Value (N/A, β)   1025

   95% Gamma Approximate KM-UCL (use when n>=50)       1.849    95% Gamma Adjusted KM-UCL (use when n<50)       1.851

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       7.35 nu hat (KM)   1103

MLE Mean (bias corrected)       2.857 MLE Sd (bias corrected)       1.887

Theta hat (MLE)       0.743 Theta star (bias corrected MLE)       1.247

nu hat (MLE)      53.82 nu star (bias corrected)      32.09

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       3.844 k star (bias corrected MLE)       2.292

K-S Test Statistic       0.288 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.313 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.432 Anderson-Darling GOF Test

5% A-D Critical Value       0.71 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       2.636 99% KM Chebyshev UCL       3.178

   95% KM (z) UCL       1.962    95% KM Bootstrap t UCL       2.076

90% KM Chebyshev UCL       2.161 95% KM Chebyshev UCL       2.36

SD       0.635    95% KM (BCA) UCL       2.011

95% KM (t) UCL       1.965 95% KM (Percentile Bootstrap) UCL       1.986

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.721 Standard Error of Mean       0.146

5% Lilliefors Critical Value       0.335 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.803 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.286 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.856 Shapiro Wilk GOF Test

Skewness Detects       1.215 Kurtosis Detects       0.871

Mean of Logged Detects       0.914 SD of Logged Detects       0.55

Mean Detects       2.857 SD Detects       1.686

Median Detects       1.9 CV Detects       0.59

Maximum Detect       6 Maximum Non-Detect       2.7

Variance Detects       2.843 Percent Non-Detects      90.67%

Number of Distinct Detects       7 Number of Distinct Non-Detects       7

Minimum Detect       1.3 Minimum Non-Detect       1.9

From File   ProUCL_SW_COPC_input.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   9/21/2015 9:39:33 AM

Number of Missing Observations      55

Number of Detects       7 Number of Non-Detects      68

General Statistics

Total Number of Observations      75 Number of Distinct Observations      13

Number of Bootstrap Operations   2000

ProUCL Version 5.0.00

bis-(2-Ethylhexyl)phthalate
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ProUCL Version 5.0.00
Surface water 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL       1.965 95% KM (Percentile Bootstrap) UCL 1.986

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale       0.729 SD in Log Scale       0.318

   95% t UCL (Assumes normality)       1.31    95% H-Stat UCL       1.215

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.169 Mean in Log Scale      0.0794

KM SD (logged)       0.245    95% Critical H Value (KM-Log)       1.724

KM Standard Error of Mean (logged)      0.0864

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)       0.505    95% H-UCL (KM -Log)       1.793

   95% BCA Bootstrap UCL       1.912    95% Bootstrap t UCL       1.922

   95% H-UCL (Log ROS)       1.861

SD in Original Scale       0.773 SD in Log Scale       0.373

   95% t UCL (assumes normality of ROS data)       1.879    95% Percentile Bootstrap UCL       1.884

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.73 Mean in Log Scale       0.474

Lilliefors Test Statistic       0.261 Lilliefors GOF Test

5% Lilliefors Critical Value       0.335 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.921 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.803 Detected Data appear Lognormal at 5% Significance Level

bis-(2-Ethylhexyl)phthalate (continued)
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ProUCL Version 5.0.00
Surface water 

Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic      0.0491 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0934 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.0288 95% Gamma Adjusted UCL (use when n<50)      0.0289

Adjusted Level of Significance (β)      0.0474

Approximate Chi Square Value (384.63, α)    340.2 Adjusted Chi Square Value (384.63, β)    339.5

nu hat (MLE)    396.2 nu star (bias corrected)    384.6

MLE Mean (bias corrected)      0.0255 MLE Sd (bias corrected)      0.0176

k hat (MLE)       2.153 k star (bias corrected MLE)       2.09

Theta hat (MLE)      0.0118 Theta star (bias corrected MLE)      0.0122

Maximum       0.104 Median      0.0197

SD      0.02 CV       0.785

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00376 Mean      0.0255

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (298.80, α)    259.8 Adjusted Chi Square Value (298.80, β)    259.2

95% Gamma Approximate KM-UCL (use when n>=50)      0.0293 95% Gamma Adjusted KM-UCL (use when n<50)      0.0293

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.624 nu hat (KM)    298.8

MLE Mean (bias corrected)      0.0258 MLE Sd (bias corrected)      0.0178

Theta hat (MLE)      0.0119 Theta star (bias corrected MLE)      0.0123

nu hat (MLE)    390.3 nu star (bias corrected)    378.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       2.168 k star (bias corrected MLE)       2.103

K-S Test Statistic      0.0951 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0953 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.737 Anderson-Darling GOF Test

5% A-D Critical Value       0.764 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.0385 99% KM Chebyshev UCL      0.0463

   95% KM (z) UCL      0.0289    95% KM Bootstrap t UCL      0.0295

90% KM Chebyshev UCL      0.0317 95% KM Chebyshev UCL      0.0346

SD      0.02 95% KM (BCA) UCL      0.029

   95% KM (t) UCL      0.0289    95% KM (Percentile Bootstrap) UCL      0.0289

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0254 Standard Error of Mean     0.00209

5% Lilliefors Critical Value      0.0934 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.186 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.801 Normal GOF Test on Detected Observations Only

Skewness Detects       1.999 Kurtosis Detects       4.737

Mean of Logged Detects     -3.904 SD of Logged Detects       0.71

Mean Detects      0.0258 SD Detects      0.0201

Median Detects      0.0204 CV Detects       0.778

Maximum Detect       0.104 Maximum Non-Detect      0.01

Variance Detects 4.0397E-4 Percent Non-Detects       2.174%

Number of Distinct Detects      81 Number of Distinct Non-Detects       1

Minimum Detect     0.00376 Minimum Non-Detect      0.01

Number of Missing Observations      40

Number of Detects      90 Number of Non-Detects       2

LowRes_Benzo(a)anthracene

General Statistics

Total Number of Observations      92 Number of Distinct Observations      82
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Surface water 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL 0.0293

Suggested UCL to Use

95% KM (BCA) UCL      0.029 95% GROS Approximate Gamma UCL      0.0288

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale      0.0201 SD in Log Scale       0.732

   95% t UCL (Assumes normality)      0.0289    95% H-Stat UCL      0.0299

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0254 Mean in Log Scale     -3.934

KM SD (logged)       0.717    95% Critical H Value (KM-Log)       2.03

KM Standard Error of Mean (logged)      0.0754

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -3.927    95% H-UCL (KM -Log)      0.0297

   95% BCA Bootstrap UCL      0.0293    95% Bootstrap t UCL      0.0296

   95% H-UCL (Log ROS)      0.0298

SD in Original Scale      0.0201 SD in Log Scale       0.719

   95% t UCL (assumes normality of ROS data)      0.0289    95% Percentile Bootstrap UCL      0.029

LowRes_Benzo(a)anthracene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0254 Mean in Log Scale     -3.926

F-372 AECOM

Final

July 2017



ProUCL Version 5.0.00
Surface water 

Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic      0.0871 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0991 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.0444    95% Gamma Adjusted UCL (use when n<50)      0.0445

Adjusted Level of Significance (β)      0.0474

Approximate Chi Square Value (314.32, α)    274.2 Adjusted Chi Square Value (314.32, β)    273.7

nu hat (MLE)    323.5 nu star (bias corrected)    314.3

MLE Mean (bias corrected)      0.0387 MLE Sd (bias corrected)      0.0296

k hat (MLE)       1.758 k star (bias corrected MLE)       1.708

Theta hat (MLE)      0.022 Theta star (bias corrected MLE)      0.0227

Maximum       0.208 Median      0.0303

SD      0.036 CV       0.929

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00714 Mean      0.0387

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (215.53, α)    182.6 Adjusted Chi Square Value (215.53, β)    182.1

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0457    95% Gamma Adjusted KM-UCL (use when n<50)      0.0458

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.171 nu hat (KM)    215.5

MLE Mean (bias corrected)      0.043 MLE Sd (bias corrected)      0.0304

Theta hat (MLE)      0.0207 Theta star (bias corrected MLE)      0.0214

nu hat (MLE)    332.4 nu star (bias corrected)    321.2

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       2.077 k star (bias corrected MLE)       2.008

K-S Test Statistic       0.139 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.101 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.219 Anderson-Darling GOF Test

5% A-D Critical Value       0.763 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.0622 99% KM Chebyshev UCL      0.0761

   95% KM (z) UCL      0.0449    95% KM Bootstrap t UCL      0.0464

90% KM Chebyshev UCL      0.05 95% KM Chebyshev UCL      0.0551

SD      0.0358 95% KM (BCA) UCL      0.0454

   95% KM (t) UCL      0.045    95% KM (Percentile Bootstrap) UCL      0.0451

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0387 Standard Error of Mean     0.00376

5% Lilliefors Critical Value      0.0991 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.214 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.743 Normal GOF Test on Detected Observations Only

Skewness Detects       2.496 Kurtosis Detects       7.482

Mean of Logged Detects     -3.406 SD of Logged Detects       0.706

Mean Detects      0.043 SD Detects      0.0367

Median Detects      0.0324 CV Detects       0.853

Maximum Detect       0.208 Maximum Non-Detect      0.0231

Variance Detects     0.00135 Percent Non-Detects      13.04%

Number of Distinct Detects      76 Number of Distinct Non-Detects       9

Minimum Detect     0.00714 Minimum Non-Detect      0.01

Number of Missing Observations      40

Number of Detects      80 Number of Non-Detects      12

LowRes_Benzo(a)pyrene

General Statistics

Total Number of Observations      92 Number of Distinct Observations      85
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ProUCL Version 5.0.00
Surface water 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (BCA) UCL 0.0454

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.0363 SD in Log Scale       0.853

   95% t UCL (Assumes normality)      0.0446    95% H-Stat UCL      0.047

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0383 Mean in Log Scale     -3.61

KM SD (logged)       0.781    95% Critical H Value (KM-Log)       2.062

KM Standard Error of Mean (logged)      0.0827

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -3.566    95% H-UCL (KM -Log)      0.0454

   95% BCA Bootstrap UCL      0.0461    95% Bootstrap t UCL      0.0471

   95% H-UCL (Log ROS)      0.0455

SD in Original Scale      0.036 SD in Log Scale       0.78

   95% t UCL (assumes normality of ROS data)      0.045    95% Percentile Bootstrap UCL      0.045

LowRes_Benzo(a)pyrene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0387 Mean in Log Scale     -3.564
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Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic      0.053 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0961 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)      0.0631 95% Gamma Adjusted UCL (use when n<50)      0.0632

Adjusted Level of Significance (β)      0.0474

Approximate Chi Square Value (319.92, α)    279.5 Adjusted Chi Square Value (319.92, β)    278.9

nu hat (MLE)    329.3 nu star (bias corrected)    319.9

MLE Mean (bias corrected)      0.0551 MLE Sd (bias corrected)      0.0418

k hat (MLE)       1.79 k star (bias corrected MLE)       1.739

Theta hat (MLE)      0.0308 Theta star (bias corrected MLE)      0.0317

Maximum       0.25 Median      0.0423

SD      0.0471 CV       0.855

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00848 Mean      0.0551

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (259.89, α)    223.6 Adjusted Chi Square Value (259.89, β)    223

95% Gamma Approximate KM-UCL (use when n>=50)      0.0644 95% Gamma Adjusted KM-UCL (use when n<50)      0.0645

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.412 nu hat (KM)    259.9

MLE Mean (bias corrected)      0.0588 MLE Sd (bias corrected)      0.0411

Theta hat (MLE)      0.0278 Theta star (bias corrected MLE)      0.0287

nu hat (MLE)    359.3 nu star (bias corrected)    348

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       2.114 k star (bias corrected MLE)       2.047

K-S Test Statistic      0.1 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0982 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.716 Anderson-Darling GOF Test

5% A-D Critical Value       0.764 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.0859 99% KM Chebyshev UCL       0.104

   95% KM (z) UCL      0.0634    95% KM Bootstrap t UCL      0.0651

90% KM Chebyshev UCL      0.0701 95% KM Chebyshev UCL      0.0767

SD      0.0466 95% KM (BCA) UCL      0.0638

   95% KM (t) UCL      0.0635    95% KM (Percentile Bootstrap) UCL      0.0633

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0554 Standard Error of Mean     0.00489

5% Lilliefors Critical Value      0.0961 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.192 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.785 Normal GOF Test on Detected Observations Only

Skewness Detects       2.165 Kurtosis Detects       5.612

Mean of Logged Detects     -3.088 SD of Logged Detects       0.719

Mean Detects      0.0588 SD Detects      0.0471

Median Detects      0.0458 CV Detects       0.801

Maximum Detect       0.25 Maximum Non-Detect      0.0308

Variance Detects     0.00222 Percent Non-Detects       7.609%

Number of Distinct Detects      83 Number of Distinct Non-Detects       7

Minimum Detect     0.00848 Minimum Non-Detect      0.01

Number of Missing Observations      40

Number of Detects      85 Number of Non-Detects       7

LowRes_Benzo(b)fluoranthene

General Statistics

Total Number of Observations      92 Number of Distinct Observations      90
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ProUCL Version 5.0.00
Surface water 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL 0.0644

Suggested UCL to Use

95% KM (BCA) UCL      0.0638 95% GROS Approximate Gamma UCL      0.0631

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale      0.0471 SD in Log Scale       0.81

   95% t UCL (Assumes normality)      0.0633    95% H-Stat UCL      0.0671

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0551 Mean in Log Scale     -3.205

KM SD (logged)       0.77    95% Critical H Value (KM-Log)       2.058

KM Standard Error of Mean (logged)      0.0813

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -3.184    95% H-UCL (KM -Log)      0.0658

   95% BCA Bootstrap UCL      0.0651    95% Bootstrap t UCL      0.065

   95% H-UCL (Log ROS)      0.0656

SD in Original Scale      0.0468 SD in Log Scale       0.762

   95% t UCL (assumes normality of ROS data)      0.0635    95% Percentile Bootstrap UCL      0.0638

LowRes_Benzo(b)fluoranthene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0554 Mean in Log Scale     -3.178
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Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic      0.0721 Lilliefors GOF Test

5% Lilliefors Critical Value       0.104 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.00994    95% Gamma Adjusted UCL (use when n<50)     0.00996

Adjusted Level of Significance (β)      0.0474

Approximate Chi Square Value (428.88, α)    381.9 Adjusted Chi Square Value (428.88, β)    381.2

nu hat (MLE)    442 nu star (bias corrected)    428.9

MLE Mean (bias corrected)     0.00885 MLE Sd (bias corrected)     0.0058

k hat (MLE)       2.402 k star (bias corrected MLE)       2.331

Theta hat (MLE)     0.00369 Theta star (bias corrected MLE)     0.0038

Maximum      0.0433 Median     0.00765

SD     0.00655 CV       0.74

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.00103 Mean     0.00885

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (249.40, α)    213.8 Adjusted Chi Square Value (249.40, β)    213.3

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00911    95% Gamma Adjusted KM-UCL (use when n<50)     0.00913

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.355 nu hat (KM)    249.4

MLE Mean (bias corrected)     0.00855 MLE Sd (bias corrected)     0.00623

Theta hat (MLE)     0.00438 Theta star (bias corrected MLE)     0.00454

nu hat (MLE)    285 nu star (bias corrected)    274.6

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.952 k star (bias corrected MLE)       1.881

K-S Test Statistic       0.124 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.106 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.824 Anderson-Darling GOF Test

5% A-D Critical Value       0.764 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.0123 99% KM Chebyshev UCL      0.0149

   95% KM (z) UCL     0.00898    95% KM Bootstrap t UCL     0.00927

90% KM Chebyshev UCL     0.00995 95% KM Chebyshev UCL      0.0109

SD     0.00671 95% KM (BCA) UCL     0.0089

   95% KM (t) UCL     0.00899    95% KM (Percentile Bootstrap) UCL     0.00901

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.00781 Standard Error of Mean 7.1341E-4

5% Lilliefors Critical Value       0.104 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value 2.220E-16 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.2 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.762 Normal GOF Test on Detected Observations Only

Skewness Detects       2.508 Kurtosis Detects       8.156

Mean of Logged Detects     -5.04 SD of Logged Detects       0.75

Mean Detects     0.00855 SD Detects     0.00733

Median Detects     0.00634 CV Detects       0.857

Maximum Detect      0.0433 Maximum Non-Detect      0.01

Variance Detects 5.3697E-5 Percent Non-Detects      20.65%

Number of Distinct Detects      69 Number of Distinct Non-Detects       1

Minimum Detect     0.00103 Minimum Non-Detect      0.01

Number of Missing Observations      40

Number of Detects      73 Number of Non-Detects      19

LowRes_Dibenzo(a,h)anthracene

General Statistics

Total Number of Observations      92 Number of Distinct Observations      70
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ProUCL Version 5.0.00
Surface water 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (BCA) UCL 0.0089

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale     0.00668 SD in Log Scale       0.676

   95% t UCL (Assumes normality)     0.00897    95% H-Stat UCL     0.00888

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.00781 Mean in Log Scale     -5.093

KM SD (logged)       0.72    95% Critical H Value (KM-Log)       2.032

KM Standard Error of Mean (logged)      0.0809

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -5.117    95% H-UCL (KM -Log)     0.00905

   95% BCA Bootstrap UCL     0.00919    95% Bootstrap t UCL     0.00926

   95% H-UCL (Log ROS)     0.00906

SD in Original Scale     0.00675 SD in Log Scale       0.719

   95% t UCL (assumes normality of ROS data)     0.00899    95% Percentile Bootstrap UCL     0.00904

LowRes_Dibenzo(a,h)anthracene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.00782 Mean in Log Scale     -5.115
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Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic      0.068 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0955 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.0321    95% Gamma Adjusted UCL (use when n<50)      0.0322

Adjusted Level of Significance (β)      0.0474

Approximate Chi Square Value (354.47, α)    311.8 Adjusted Chi Square Value (354.47, β)    311.2

nu hat (MLE)    365 nu star (bias corrected)    354.5

MLE Mean (bias corrected)      0.0282 MLE Sd (bias corrected)      0.0203

k hat (MLE)       1.984 k star (bias corrected MLE)       1.926

Theta hat (MLE)      0.0142 Theta star (bias corrected MLE)      0.0147

Maximum       0.145 Median      0.0211

SD      0.0248 CV       0.877

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.0041 Mean      0.0282

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (236.63, α)    202 Adjusted Chi Square Value (236.63, β)    201.5

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0329    95% Gamma Adjusted KM-UCL (use when n<50)      0.033

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.286 nu hat (KM)    236.6

MLE Mean (bias corrected)      0.0295 MLE Sd (bias corrected)      0.0209

Theta hat (MLE)      0.0144 Theta star (bias corrected MLE)      0.0149

nu hat (MLE)    352.5 nu star (bias corrected)    341.5

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       2.049 k star (bias corrected MLE)       1.986

K-S Test Statistic       0.12 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0977 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.16 Anderson-Darling GOF Test

5% A-D Critical Value       0.764 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.0443 99% KM Chebyshev UCL      0.0539

   95% KM (z) UCL      0.0323    95% KM Bootstrap t UCL      0.0331

90% KM Chebyshev UCL      0.0359 95% KM Chebyshev UCL      0.0394

SD      0.0248 95% KM (BCA) UCL      0.0326

   95% KM (t) UCL      0.0324    95% KM (Percentile Bootstrap) UCL      0.0326

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0281 Standard Error of Mean     0.0026

5% Lilliefors Critical Value      0.0955 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.2 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.753 Normal GOF Test on Detected Observations Only

Skewness Detects       2.46 Kurtosis Detects       7.46

Mean of Logged Detects     -3.786 SD of Logged Detects       0.714

Mean Detects      0.0295 SD Detects      0.0251

Median Detects      0.0217 CV Detects       0.851

Maximum Detect       0.145 Maximum Non-Detect      0.01

Variance Detects 6.3112E-4 Percent Non-Detects       6.522%

Number of Distinct Detects      79 Number of Distinct Non-Detects       1

Minimum Detect     0.0041 Minimum Non-Detect      0.01

Number of Missing Observations      40

Number of Detects      86 Number of Non-Detects       6

LowRes_Indeno(1,2,3-cd)pyrene

General Statistics

Total Number of Observations      92 Number of Distinct Observations      80
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (BCA) UCL 0.0326

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale      0.025 SD in Log Scale       0.786

   95% t UCL (Assumes normality)      0.0323    95% H-Stat UCL      0.0332

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0279 Mean in Log Scale     -3.885

KM SD (logged)       0.745    95% Critical H Value (KM-Log)       2.047

KM Standard Error of Mean (logged)      0.0787

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -3.861    95% H-UCL (KM -Log)      0.0326

   95% BCA Bootstrap UCL      0.0331    95% Bootstrap t UCL      0.0334

   95% H-UCL (Log ROS)      0.0328

SD in Original Scale      0.0249 SD in Log Scale       0.753

   95% t UCL (assumes normality of ROS data)      0.0324    95% Percentile Bootstrap UCL      0.0326

LowRes_Indeno(1,2,3-cd)pyrene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0281 Mean in Log Scale     -3.863
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Detected Data appear Approximate Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.149 Lilliefors GOF Test

5% Lilliefors Critical Value       0.142 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.939 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.529    95% Gamma Adjusted UCL (use when n<50)       0.53

Adjusted Level of Significance (β)      0.0474

Approximate Chi Square Value (573.39, α)    518.8 Adjusted Chi Square Value (573.39, β)    518

nu hat (MLE)    591.3 nu star (bias corrected)    573.4

MLE Mean (bias corrected)       0.479 MLE Sd (bias corrected)       0.271

k hat (MLE)       3.214 k star (bias corrected MLE)       3.116

Theta hat (MLE)       0.149 Theta star (bias corrected MLE)       0.154

Maximum       1.84 Median       0.418

SD       0.286 CV       0.597

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.0586 Mean       0.479

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (564.29, α)    510.2 Adjusted Chi Square Value (564.29, β)    509.4

   95% Gamma Approximate KM-UCL (use when n>=50)       0.524    95% Gamma Adjusted KM-UCL (use when n<50)       0.525

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       3.067 nu hat (KM)    564.3

MLE Mean (bias corrected)       0.526 MLE Sd (bias corrected)       0.299

Theta hat (MLE)       0.158 Theta star (bias corrected MLE)       0.17

nu hat (MLE)    259.7 nu star (bias corrected)    241.1

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       3.33 k star (bias corrected MLE)       3.091

K-S Test Statistic       0.19 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.142 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.328 Anderson-Darling GOF Test

5% A-D Critical Value       0.754 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.711 99% KM Chebyshev UCL       0.852

   95% KM (z) UCL       0.537    95% KM Bootstrap t UCL       0.55

90% KM Chebyshev UCL       0.588 95% KM Chebyshev UCL       0.64

SD       0.271    95% KM (BCA) UCL       0.539

95% KM (t) UCL       0.537 95% KM (Percentile Bootstrap) UCL       0.541

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.474 Standard Error of Mean      0.038

5% Lilliefors Critical Value       0.142 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.939 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.264 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.784 Shapiro Wilk GOF Test

Skewness Detects       1.997 Kurtosis Detects       4.666

Mean of Logged Detects     -0.801 SD of Logged Detects       0.542

Mean Detects       0.526 SD Detects       0.344

Median Detects       0.42 CV Detects       0.654

Maximum Detect       1.84 Maximum Non-Detect       1

Variance Detects       0.118 Percent Non-Detects      57.61%

Number of Distinct Detects      34 Number of Distinct Non-Detects       1

Minimum Detect       0.174 Minimum Non-Detect       1

Number of Missing Observations      40

Number of Detects      39 Number of Non-Detects      53

Antimony

General Statistics

Total Number of Observations      92 Number of Distinct Observations      35
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL       0.537 95% KM (% Bootstrap) UCL 0.541

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale       0.223 SD in Log Scale       0.355

   95% t UCL (Assumes normality)       0.549    95% H-Stat UCL       0.543

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.511 Mean in Log Scale     -0.739

KM SD (logged)       0.475    95% Critical H Value (KM-Log)       1.834

KM Standard Error of Mean (logged)      0.0731

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -0.87    95% H-UCL (KM -Log)       0.514

   95% BCA Bootstrap UCL       0.529    95% Bootstrap t UCL       0.531

   95% H-UCL (Log ROS)       0.521

SD in Original Scale       0.268 SD in Log Scale       0.488

   95% t UCL (assumes normality of ROS data)       0.523    95% Percentile Bootstrap UCL       0.525

Antimony (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.476 Mean in Log Scale     -0.866
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Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic      0.0798 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0929 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate UCL (use when n>=50)       1.29 95% Gamma Adjusted UCL (use when n<50)       1.292

Adjusted Level of Significance (β)      0.0474

Approximate Chi Square Value (N/A, α)   1346 Adjusted Chi Square Value (N/A, β)   1345

nu hat (MLE)   1480 nu star (bias corrected)   1433

MLE Mean (bias corrected)       1.212 MLE Sd (bias corrected)       0.434

k hat (MLE)       8.043 k star (bias corrected MLE)       7.788

Theta hat (MLE)       0.151 Theta star (bias corrected MLE)       0.156

Maximum       2.3 Median       1.13

SD       0.428 CV       0.353

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum       0.366 Mean       1.212

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (N/A, α)   1425 Adjusted Chi Square Value (N/A, β)   1424

95% Gamma Approximate KM-UCL (use when n>=50)       1.29 95% Gamma Adjusted KM-UCL (use when n<50)       1.291

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       8.23 nu hat (KM)   1514

MLE Mean (bias corrected)       1.221 MLE Sd (bias corrected)       0.421

Theta hat (MLE)       0.141 Theta star (bias corrected MLE)       0.145

nu hat (MLE)   1582 nu star (bias corrected)   1531

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       8.692 k star (bias corrected MLE)       8.412

K-S Test Statistic      0.0793 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0937 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.903 Anderson-Darling GOF Test

5% A-D Critical Value       0.753 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       1.49 99% KM Chebyshev UCL       1.655

   95% KM (z) UCL       1.286    95% KM Bootstrap t UCL       1.291

90% KM Chebyshev UCL       1.347 95% KM Chebyshev UCL       1.407

SD       0.423 95% KM (BCA) UCL       1.282

   95% KM (t) UCL       1.287    95% KM (Percentile Bootstrap) UCL       1.287

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       1.213 Standard Error of Mean      0.0443

5% Lilliefors Critical Value      0.0929 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value 3.9970E-5 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.117 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.928 Normal GOF Test on Detected Observations Only

Skewness Detects       0.521 Kurtosis Detects     -0.743

Mean of Logged Detects       0.141 SD of Logged Detects       0.346

Mean Detects       1.221 SD Detects       0.421

Median Detects       1.13 CV Detects       0.345

Maximum Detect       2.3 Maximum Non-Detect       0.5

Variance Detects       0.177 Percent Non-Detects       1.087%

Number of Distinct Detects      64 Number of Distinct Non-Detects       1

Minimum Detect       0.6 Minimum Non-Detect       0.5

Number of Missing Observations      40

Number of Detects      91 Number of Non-Detects       1

Arsenic

General Statistics

Total Number of Observations      92 Number of Distinct Observations      65
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Approximate Gamma KM-UCL 1.29

Suggested UCL to Use

95% KM (BCA) UCL       1.282 95% GROS Approximate Gamma UCL       1.29

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Gamma Distributed at 5% Significance Level

SD in Original Scale       0.431 SD in Log Scale       0.379

   95% t UCL (Assumes normality)       1.285    95% H-Stat UCL       1.306

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       1.211 Mean in Log Scale       0.125

KM SD (logged)       0.353    95% Critical H Value (KM-Log)       1.768

KM Standard Error of Mean (logged)      0.037

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)       0.132    95% H-UCL (KM -Log)       1.297

   95% BCA Bootstrap UCL       1.283    95% Bootstrap t UCL       1.295

   95% H-UCL (Log ROS)       1.299

SD in Original Scale       0.426 SD in Log Scale       0.358

   95% t UCL (assumes normality of ROS data)       1.287    95% Percentile Bootstrap UCL       1.289

Arsenic (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.213 Mean in Log Scale       0.131
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Detected Data appear Approximate Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.207 Lilliefors GOF Test

5% Lilliefors Critical Value       0.185 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.914 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.914 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)      0.0118    95% Gamma Adjusted UCL (use when n<50)      0.0119

Adjusted Level of Significance (β)      0.0474

Approximate Chi Square Value (N/A, α)   1078 Adjusted Chi Square Value (N/A, β)   1076

nu hat (MLE)   1193 nu star (bias corrected)   1155

MLE Mean (bias corrected)      0.011 MLE Sd (bias corrected)     0.00441

k hat (MLE)       6.484 k star (bias corrected MLE)       6.28

Theta hat (MLE)     0.0017 Theta star (bias corrected MLE)     0.00176

Maximum      0.028 Median      0.01

SD     0.00459 CV       0.415

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum     0.002 Mean      0.011

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (363.54, α)    320.4 Adjusted Chi Square Value (363.54, β)    319.7

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00911    95% Gamma Adjusted KM-UCL (use when n<50)     0.00913

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       1.976 nu hat (KM)    363.5

MLE Mean (bias corrected)      0.0115 MLE Sd (bias corrected)     0.00873

Theta hat (MLE)     0.00587 Theta star (bias corrected MLE)     0.00664

nu hat (MLE)      89.98 nu star (bias corrected)      79.57

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.956 k star (bias corrected MLE)       1.73

K-S Test Statistic       0.237 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.184 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.225 Anderson-Darling GOF Test

5% A-D Critical Value       0.755 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL      0.0142 99% KM Chebyshev UCL      0.0179

   95% KM (z) UCL     0.00967    95% KM Bootstrap t UCL      0.0103

90% KM Chebyshev UCL      0.011 95% KM Chebyshev UCL      0.0124

SD     0.00571    95% KM (BCA) UCL     0.00977

95% KM (t) UCL     0.00968 95% KM (Percentile Bootstrap) UCL     0.00976

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.00803 Standard Error of Mean 9.9459E-4

5% Lilliefors Critical Value       0.185 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.914 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.265 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.815 Shapiro Wilk GOF Test

Skewness Detects       0.83 Kurtosis Detects     -0.984

Mean of Logged Detects     -4.744 SD of Logged Detects       0.769

Mean Detects      0.0115 SD Detects     0.00866

Median Detects     0.006 CV Detects       0.754

Maximum Detect      0.028 Maximum Non-Detect      0.02

Variance Detects 7.4988E-5 Percent Non-Detects      75%

Number of Distinct Detects      16 Number of Distinct Non-Detects       1

Minimum Detect     0.002 Minimum Non-Detect      0.02

Number of Missing Observations      40

Number of Detects      23 Number of Non-Detects      69

Thallium

General Statistics

Total Number of Observations      92 Number of Distinct Observations      17
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL     0.00968 95% KM (% Bootstrap) UCL 0.00976

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

SD in Original Scale     0.00431 SD in Log Scale       0.383

   95% t UCL (Assumes normality)      0.0111    95% H-Stat UCL      0.0112

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0104 Mean in Log Scale     -4.64

KM SD (logged)       0.598    95% Critical H Value (KM-Log)       1.913

KM Standard Error of Mean (logged)       0.123

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -5.017    95% H-UCL (KM -Log)     0.00893

   95% BCA Bootstrap UCL     0.00928    95% Bootstrap t UCL     0.00919

   95% H-UCL (Log ROS)     0.00928

SD in Original Scale     0.00568 SD in Log Scale       0.635

   95% t UCL (assumes normality of ROS data)     0.00915    95% Percentile Bootstrap UCL     0.00917

Thallium (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.00816 Mean in Log Scale     -5.011
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Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.178 Lilliefors GOF Test

5% Lilliefors Critical Value       0.237 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.906 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.874 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.128    95% Gamma Adjusted UCL (use when n<50)       0.128

Adjusted Level of Significance (β)      0.0474

Approximate Chi Square Value (N/A, α)   4827 Adjusted Chi Square Value (N/A, β)   4824

nu hat (MLE)   5157 nu star (bias corrected)   4990

MLE Mean (bias corrected)       0.124 MLE Sd (bias corrected)      0.0238

k hat (MLE)      28.03 k star (bias corrected MLE)      27.12

Theta hat (MLE)     0.00442 Theta star (bias corrected MLE)     0.00457

Maximum       0.185 Median       0.121

SD      0.0235 CV       0.19

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.0739 Mean       0.124

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (N/A, α)   5852 Adjusted Chi Square Value (N/A, β)   5849

   95% Gamma Approximate KM-UCL (use when n>=50)       0.127    95% Gamma Adjusted KM-UCL (use when n<50)       0.127

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)      32.78 nu hat (KM)   6032

MLE Mean (bias corrected)       0.124 MLE Sd (bias corrected)      0.0235

Theta hat (MLE)     0.0035 Theta star (bias corrected MLE)     0.00445

nu hat (MLE)    987.8 nu star (bias corrected)    777.4

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      35.28 k star (bias corrected MLE)      27.77

K-S Test Statistic       0.189 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.228 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.569 Anderson-Darling GOF Test

5% A-D Critical Value       0.733 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.161 99% KM Chebyshev UCL       0.183

   95% KM (z) UCL       0.133    95% KM Bootstrap t UCL       0.137

90% KM Chebyshev UCL       0.142 95% KM Chebyshev UCL       0.15

SD      0.0216    95% KM (BCA) UCL       0.134

95% KM (t) UCL       0.134 95% KM (Percentile Bootstrap) UCL       0.134

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.124 Standard Error of Mean     0.00599

Lilliefors Test Statistic       0.206 Lilliefors GOF Test

5% Lilliefors Critical Value       0.237 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.874 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects     -2.105 SD of Logged Detects       0.172

Median Detects       0.12 CV Detects       0.181

Skewness Detects       0.962 Kurtosis Detects      0.0142

Variance Detects 5.0165E-4 Percent Non-Detects      84.78%

Mean Detects       0.124 SD Detects      0.0224

Minimum Detect       0.1 Minimum Non-Detect       0.5

Maximum Detect       0.17 Maximum Non-Detect       0.5

Number of Detects      14 Number of Non-Detects      78

Number of Distinct Detects       7 Number of Distinct Non-Detects       1

Total Number of Observations      92 Number of Distinct Observations       8

Number of Missing Observations      40

Bromodichloromethane

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL 0.134 95% KM (Percentile Bootstrap) UCL       0.134

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.0464 SD in Log Scale       0.268

   95% t UCL (Assumes normality)       0.239    95% H-Stat UCL       0.244

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.231 Mean in Log Scale     -1.496

KM SD (logged)       0.166    95% Critical H Value (KM-Log)       1.695

KM Standard Error of Mean (logged)      0.046

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -2.105    95% H-UCL (KM -Log)       0.127

   95% BCA Bootstrap UCL       0.128    95% Bootstrap t UCL       0.128

   95% H-UCL (Log ROS)       0.128

SD in Original Scale      0.0227 SD in Log Scale       0.181

   95% t UCL (assumes normality of ROS data)       0.128    95% Percentile Bootstrap UCL       0.128

Bromodichloromethane (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.124 Mean in Log Scale     -2.105
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Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.101 Lilliefors GOF Test

5% Lilliefors Critical Value       0.132 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.945 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.21    95% Gamma Adjusted UCL (use when n<50)       0.21

Adjusted Level of Significance (β)      0.0474

Approximate Chi Square Value (N/A, α)   1056 Adjusted Chi Square Value (N/A, β)   1055

nu hat (MLE)   1170 nu star (bias corrected)   1134

MLE Mean (bias corrected)       0.195 MLE Sd (bias corrected)      0.0787

k hat (MLE)       6.361 k star (bias corrected MLE)       6.161

Theta hat (MLE)      0.0307 Theta star (bias corrected MLE)      0.0317

Maximum       0.397 Median       0.19

SD      0.0765 CV       0.391

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.0652 Mean       0.195

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (N/A, α)   1127 Adjusted Chi Square Value (N/A, β)   1126

   95% Gamma Approximate KM-UCL (use when n>=50)       0.209    95% Gamma Adjusted KM-UCL (use when n<50)       0.209

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       6.56 nu hat (KM)   1207

MLE Mean (bias corrected)       0.195 MLE Sd (bias corrected)      0.0809

Theta hat (MLE)      0.0314 Theta star (bias corrected MLE)      0.0335

nu hat (MLE)    560.1 nu star (bias corrected)    524.1

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       6.224 k star (bias corrected MLE)       5.823

K-S Test Statistic      0.0819 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.132 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.405 Anderson-Darling GOF Test

5% A-D Critical Value       0.752 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.267 99% KM Chebyshev UCL       0.31

   95% KM (z) UCL       0.214    95% KM Bootstrap t UCL       0.216

90% KM Chebyshev UCL       0.23 95% KM Chebyshev UCL       0.245

SD      0.0763    95% KM (BCA) UCL       0.215

95% KM (t) UCL       0.214 95% KM (Percentile Bootstrap) UCL       0.214

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.195 Standard Error of Mean      0.0115

5% Lilliefors Critical Value       0.132 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.945 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.0981 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.957 Shapiro Wilk GOF Test

Skewness Detects       0.384 Kurtosis Detects     -0.473

Mean of Logged Detects     -1.716 SD of Logged Detects       0.423

Mean Detects       0.195 SD Detects      0.0771

Median Detects       0.19 CV Detects       0.395

Maximum Detect       0.39 Maximum Non-Detect       0.5

Variance Detects     0.00595 Percent Non-Detects      51.09%

Number of Distinct Detects      23 Number of Distinct Non-Detects       1

Minimum Detect      0.08 Minimum Non-Detect       0.5

Number of Missing Observations      40

Number of Detects      45 Number of Non-Detects      47

Chloroform

General Statistics

Total Number of Observations      92 Number of Distinct Observations      24
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL       0.214 95% KM (Percentile Bootstrap) UCL 0.214

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      0.0603 SD in Log Scale       0.337

   95% t UCL (Assumes normality)       0.234    95% H-Stat UCL       0.24

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.223 Mean in Log Scale     -1.547

KM SD (logged)       0.418    95% Critical H Value (KM-Log)       1.802

KM Standard Error of Mean (logged)      0.0631

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -1.716    95% H-UCL (KM -Log)       0.212

   95% BCA Bootstrap UCL       0.209    95% Bootstrap t UCL       0.211

   95% H-UCL (Log ROS)       0.212

SD in Original Scale      0.0798 SD in Log Scale       0.418

   95% t UCL (assumes normality of ROS data)       0.209    95% Percentile Bootstrap UCL       0.209

Chloroform (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.196 Mean in Log Scale     -1.716
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Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.1 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0973 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)     0.00228    95% Gamma Adjusted UCL (use when n<50)     0.00229

Adjusted Level of Significance (β)      0.0474

Approximate Chi Square Value (199.89, α)    168.2 Adjusted Chi Square Value (199.89, β)    167.7

nu hat (MLE)    205.2 nu star (bias corrected)    199.9

MLE Mean (bias corrected)     0.00192 MLE Sd (bias corrected)     0.00184

k hat (MLE)       1.115 k star (bias corrected MLE)       1.086

Theta hat (MLE)     0.00172 Theta star (bias corrected MLE)     0.00177

Maximum      0.01 Median     0.0011

SD     0.00272 CV       1.414

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 1.6000E-4 Mean     0.00192

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (640.61, α)    582.9 Adjusted Chi Square Value (640.61, β)    582

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00107    95% Gamma Adjusted KM-UCL (use when n<50)     0.00107

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       3.482 nu hat (KM)    640.6

MLE Mean (bias corrected)     0.00104 MLE Sd (bias corrected) 5.4348E-4

Theta hat (MLE) 2.7312E-4 Theta star (bias corrected MLE) 2.8274E-4

nu hat (MLE)    634.9 nu star (bias corrected)    613.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       3.825 k star (bias corrected MLE)       3.695

K-S Test Statistic      0.0773 Kolmogrov-Smirnoff GOF

5% K-S Critical Value      0.0986 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.577 Anderson-Darling GOF Test

5% A-D Critical Value       0.757 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL     0.00131 99% KM Chebyshev UCL     0.00152

   95% KM (z) UCL     0.00106    95% KM Bootstrap t UCL     0.00106

90% KM Chebyshev UCL     0.00114 95% KM Chebyshev UCL     0.00121

SD 5.2065E-4    95% KM (BCA) UCL     0.00106

95% KM (t) UCL     0.00106 95% KM (Percentile Bootstrap) UCL     0.00106

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean 9.7148E-4 Standard Error of Mean 5.4700E-5

5% Lilliefors Critical Value      0.0973 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

5% Shapiro Wilk P Value      0.0658 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic      0.0724 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.963 Normal GOF Test on Detected Observations Only

Skewness Detects       0.302 Kurtosis Detects     -0.659

Mean of Logged Detects     -7 SD of Logged Detects       0.564

Mean Detects     0.00104 SD Detects 4.9786E-4

Median Detects 9.6700E-4 CV Detects       0.477

Maximum Detect     0.00233 Maximum Non-Detect 6.1100E-4

Variance Detects 2.4787E-7 Percent Non-Detects       9.783%

Number of Distinct Detects      68 Number of Distinct Non-Detects       9

Minimum Detect 1.6000E-4 Minimum Non-Detect 3.0000E-4

Number of Missing Observations      40

Number of Detects      83 Number of Non-Detects       9

Dieldrin

General Statistics

Total Number of Observations      92 Number of Distinct Observations      77
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL     0.00106 95% KM (Percentile Bootstrap) UCL 0.00106

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale 5.3465E-4 SD in Log Scale       0.702

   95% t UCL (Assumes normality)     0.00106    95% H-Stat UCL     0.00117

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale 9.6295E-4 Mean in Log Scale     -7.147

   95% BCA Bootstrap UCL     0.00107    95% Bootstrap t UCL     0.00106

   95% H-UCL (Log ROS)     0.00113

SD in Original Scale 5.1456E-4 SD in Log Scale       0.603

   95% t UCL (assumes normality of ROS data)     0.00107    95% Percentile Bootstrap UCL     0.00107

Dieldrin (Continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 9.7812E-4 Mean in Log Scale     -7.091
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Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic       0.108 Lilliefors GOF Test

5% Lilliefors Critical Value       0.101 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       0.274    95% Gamma Adjusted UCL (use when n<50)       0.274

Adjusted Level of Significance (β)      0.0474

Approximate Chi Square Value (775.51, α)    711.9 Adjusted Chi Square Value (775.51, β)    710.9

nu hat (MLE)    800.3 nu star (bias corrected)    775.5

MLE Mean (bias corrected)       0.251 MLE Sd (bias corrected)       0.122

k hat (MLE)       4.349 k star (bias corrected MLE)       4.215

Theta hat (MLE)      0.0578 Theta star (bias corrected MLE)      0.0596

Maximum       0.6 Median       0.22

SD       0.123 CV       0.49

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.0918 Mean       0.251

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (742.94, α)    680.7 Adjusted Chi Square Value (742.94, β)    679.8

   95% Gamma Approximate KM-UCL (use when n>=50)       0.275    95% Gamma Adjusted KM-UCL (use when n<50)       0.275

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       4.038 nu hat (KM)    742.9

MLE Mean (bias corrected)       0.253 MLE Sd (bias corrected)       0.127

Theta hat (MLE)      0.061 Theta star (bias corrected MLE)      0.0634

nu hat (MLE)    639 nu star (bias corrected)    615.5

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       4.15 k star (bias corrected MLE)       3.997

K-S Test Statistic       0.126 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.102 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       1.493 Anderson-Darling GOF Test

5% A-D Critical Value       0.756 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.341 99% KM Chebyshev UCL       0.394

   95% KM (z) UCL       0.275    95% KM Bootstrap t UCL       0.276

90% KM Chebyshev UCL       0.295 95% KM Chebyshev UCL       0.314

SD       0.125 95% KM (BCA) UCL       0.276

   95% KM (t) UCL       0.276    95% KM (Percentile Bootstrap) UCL       0.275

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       0.252 Standard Error of Mean      0.0143

5% Lilliefors Critical Value       0.101 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value 4.4717E-7 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.146 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.894 Normal GOF Test on Detected Observations Only

Skewness Detects       0.668 Kurtosis Detects     -0.682

Mean of Logged Detects     -1.499 SD of Logged Detects       0.507

Mean Detects       0.253 SD Detects       0.128

Median Detects       0.22 CV Detects       0.504

Maximum Detect       0.6 Maximum Non-Detect       0.5

Variance Detects      0.0163 Percent Non-Detects      16.3%

Number of Distinct Detects      35 Number of Distinct Non-Detects       1

Minimum Detect       0.1 Minimum Non-Detect       0.5

Number of Missing Observations      40

Number of Detects      77 Number of Non-Detects      15

Trichloroethene

General Statistics

Total Number of Observations      92 Number of Distinct Observations      35
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (BCA) UCL 0.276

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale       0.117 SD in Log Scale       0.465

   95% t UCL (Assumes normality)       0.273    95% H-Stat UCL       0.277

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       0.253 Mean in Log Scale     -1.48

   95% BCA Bootstrap UCL       0.273    95% Bootstrap t UCL       0.273

   95% H-UCL (Log ROS)       0.276

SD in Original Scale       0.123 SD in Log Scale       0.492

   95% t UCL (assumes normality of ROS data)       0.272    95% Percentile Bootstrap UCL       0.272

Trichloroethene (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       0.25 Mean in Log Scale     -1.503
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     92      83

     40

     90       2

     82       1

      0.4       0.2

     13.5       0.2

      3.714       2.174%

      2.659       1.927

      2.125       0.725

      3.237      14.44

      0.804       0.576

      0.722

      0

      0.193

     0.0934

      2.606       0.202

      1.929       2.967

      2.942       2.952

      2.938       3.035

      3.212       3.487

      3.869       4.618

      1.247

      0.759

      0.104

     0.0949

      3.025       2.932

      0.879       0.907

   544.5    527.7

      2.659       1.553

      1.825    335.7

   294.3    293.7

      2.973       2.979

     0.01       2.602

     13.5       2.085

      1.945       0.748

      2.003       1.945

      1.299       1.338

   368.5    357.8

      2.602       1.866

     0.0474

   315    314.3

      2.955       2.961

     0.0812

     0.0934

Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance (β)

Approximate Chi Square Value (357.80, α) Adjusted Chi Square Value (357.80, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (335.75, α) Adjusted Chi Square Value (335.75, β)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

SD 95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

5% Shapiro Wilk P Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Normal GOF Test on Detected Observations Only

K-S Test Statistic Kolmogrov-Smirnoff GOF

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Number of Missing Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Detected Data Not Normal at 5% Significance Level

Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Mean Detects SD Detects
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      2.613       0.772

      1.931       0.609

      2.947       2.977

      3.069       3.033

      2.944

      0.751       3.041

      0.667       1.979

     0.0699

      2.604       0.736

      1.942       0.729

      2.94       3.184

      2.967

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (BCA) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

Chromium (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale
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     92      74

     40

      0.136       0.332

      1.29       0.286

      0.18      0.0187

      0.541       3.026

      0.726

      0

      0.188

     0.0924

      0.363       0.369

      0.364

      2.342

      0.754

      0.134

     0.0934

      5.397       5.228

     0.0616      0.0635

   993    962

      0.332       0.145

   891

     0.0474    889.9

      0.359       0.359

      0.947

    0.00215

      0.101

     0.0924

    -1.995     -1.197

      0.255       0.409

      0.355       0.372

      0.391       0.419

      0.472

      0.363       0.363

      0.363       0.376

      0.377       0.364

      0.369

      0.388       0.414

      0.449       0.519

      0.363 0.364

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Cobalt

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test
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   144    130

      0

      0.104       4.927

     25.9       3.905

      3.847       0.321

      0.781       2.517

      0.792

      0

      0.164

     0.0738

      5.458       5.526

      5.469

      0.942

      0.765

     0.076

     0.0791

      2.104       2.065

      2.341       2.386

   606.1    594.8

      4.927       3.428

   539.2

     0.0483    538.7

      5.435       5.44

      0.96

    0.00394

     0.0889

     0.0738

-2.263       1.339

3.254       0.766

      5.817       6.204

      6.703       7.396

      8.757

      5.454       5.458

      5.461       5.531

      5.544       5.486

      5.562

      5.889       6.324

      6.929       8.116

5.435

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Approximate Gamma UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Lead

General Statistics

Total Number of Observations Number of Distinct Observations
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     92      80

     40

     41.1      91.26

   149      89.65

     23.33       2.432

      0.256       0.563

      0.957

     0.0159

     0.0967

     0.0924

     95.3      95.41

     95.33

      0.331

      0.751

     0.0631

     0.093

     15.79      15.29

      5.778       5.97

  2906   2813

     91.26      23.34

  2691

     0.0474   2689

     95.41      95.47

      0.983

      0.683

     0.0472

     0.0924

      3.716       4.482

      5.004       0.255

     95.63      98.68

   102    106.7

   115.8

     95.26      95.3

     95.27      95.32

     95.35      95.33

     95.55

     98.56    101.9

   106.4    115.5

95.41

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median
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Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

   95% Chebyshev (MVUE) UCL 3.1860E-7  97.5% Chebyshev (MVUE) UCL 3.4920E-7

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data     -16.82 Mean of logged Data     -15.46

4.0930E-7

Assuming Lognormal Distribution

   95% H-UCL 2.7900E-7    90% Chebyshev (MVUE) UCL 2.9656E-7

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value      0.0247 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0843

Maximum of Logged Data     -13.35 SD of logged Data       0.707

Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.967 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value      0.0738 Data Not Lognormal at 5% Significance Level

Approximate Chi Square Value (0.05)    503.3

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 2.8177E-7    95% Adjusted Gamma UCL (use when n<50) 2.8206E-7

Adjusted Level of Significance      0.0483 Adjusted Chi Square Value    502.8

Theta hat (MLE) 1.2919E-7 Theta star (bias corrected MLE) 1.3162E-7

nu hat (MLE)    567.6 nu star (bias corrected)    557.1

MLE Mean (bias corrected) 2.5459E-7 MLE Sd (bias corrected) 1.8305E-7

5% A-D Critical Value       0.766 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.141 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

k hat (MLE)       1.971 k star (bias corrected MLE)       1.934

5% K-S Critical Value      0.0792 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.692 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL 2.8704E-7    95% Adjusted-CLT UCL (Chen-1995) 2.9211E-7

5% Lilliefors Critical Value      0.0738 Data Not Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 2.8787E-7

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Normal GOF Test

Shapiro Wilk Test Statistic       0.702 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.222 Lilliefors GOF Test

Coefficient of Variation     N/A    Skewness       3.021

Maximum 1.5869E-6 Median 1.8010E-7

SD 2.3522E-7 Std. Error of Mean 1.9602E-8

Number of Missing Observations       0

Minimum 4.9445E-8 Mean

PCB-TEQ,  WHOLE

From File   ProUCL_SW_TEQ_input.xls

Full Precision   OFF

Confidence Coefficient   

2.5459E-7

General Statistics

Total Number of Observations    144 Number of Distinct Observations    144

95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   11/13/2015 4:00:30 PM

Number of Bootstrap Operations   2000

ProUCL Version 5.0.00
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Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 3.4003E-7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL 2.9131E-7

   90% Chebyshev(Mean, Sd) UCL 3.1340E-7    95% Chebyshev(Mean, Sd) UCL 3.4003E-7

 97.5% Chebyshev(Mean, Sd) UCL 3.7700E-7    99% Chebyshev(Mean, Sd) UCL 4.4962E-7

   95% CLT UCL 2.8683E-7    95% Jackknife UCL 2.8704E-7

   95% Standard Bootstrap UCL 2.8693E-7    95% Bootstrap-t UCL 2.9394E-7

   95% Hall's Bootstrap UCL 2.9397E-7    95% Percentile Bootstrap UCL 2.8808E-7

PCB-TEQ, WHOLE (continued)

Nonparametric Distribution Free UCLs
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   144    144

      0

1.4834E-8 7.6377E-8

4.7606E-7 5.4029E-8

7.0566E-8 5.8805E-9

    N/A          3.021

      0.702

      0

      0.222

     0.0738

8.6113E-8 8.7632E-8

8.6360E-8

      2.692

      0.766

      0.141

     0.0792

      1.971       1.934

3.8756E-8 3.9486E-8

   567.6    557.1

7.6377E-8 5.4916E-8

   503.3

     0.0483    502.8

8.4532E-8 8.4618E-8

      0.967

     0.0247

     0.0843

     0.0738

    -18.03     -16.66

    -14.56       0.707

8.3701E-8 8.8968E-8

9.5581E-8 1.0476E-7

1.2279E-7

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   11/13/2015 4:28:19 PM

From File   ProUCL_SW_DissolvedTEQ_input.xls

Full Precision   OFF

ProUCL Version 5.0.00

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

EstDis_PCB-TEQ

Total Number of Observations Number of Distinct Observations

General Statistics

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level
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8.6050E-8 8.6113E-8

8.6204E-8 8.8546E-8

8.8816E-8 8.6315E-8

8.8070E-8

9.4019E-8 1.0201E-7

1.1310E-7 1.3489E-7

1.0201E-7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

EstDis_PCB-TEQ (continued)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL
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Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

   95% Chebyshev (MVUE) UCL      0.0238  97.5% Chebyshev (MVUE) UCL      0.0263

   99% Chebyshev (MVUE) UCL      0.0311

Assuming Lognormal Distribution

   95% H-UCL      0.0207    90% Chebyshev (MVUE) UCL      0.0221

Maximum of Logged Data     -2.732 SD of logged Data       0.764

Lognormal Statistics

Minimum of Logged Data     -10.07 Mean of logged Data     -4.298

5% Lilliefors Critical Value      0.0738 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0991 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.839 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      0.0182    95% Adjusted Gamma UCL (use when n<50)      0.0182

Adjusted Level of Significance      0.0483 Adjusted Chi Square Value    674.1

MLE Mean (bias corrected)      0.0167 MLE Sd (bias corrected)      0.0104

Approximate Chi Square Value (0.05)    674.7

Theta hat (MLE)     0.00639 Theta star (bias corrected MLE)     0.00652

nu hat (MLE)    751 nu star (bias corrected)    736.7

Gamma Statistics

k hat (MLE)       2.608 k star (bias corrected MLE)       2.558

5% K-S Critical Value      0.0788 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value       0.762 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic      0.0614 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.005 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      0.0181    95% Adjusted-CLT UCL (Chen-1995)      0.0183

   95% Modified-t UCL (Johnson-1978)      0.0182

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.14 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0738 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.852 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.638 Skewness       1.884

Maximum      0.0651 Median      0.0148

SD      0.0106 Std. Error of Mean 8.8597E-4

Number of Missing Observations       0

Minimum 4.2400E-5 Mean      0.0167

General Statistics

Total Number of Observations    144 Number of Distinct Observations    127

Number of Bootstrap Operations   2000

ProUCL Version 5.0.00

PCB, TOTAL (Whole)

From File   ProUCL_SW_PCB_input.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   10/19/2015 12:06:10 PM
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Approximate Gamma UCL      0.0182

   90% Chebyshev(Mean, Sd) UCL      0.0193    95% Chebyshev(Mean, Sd) UCL      0.0205

 97.5% Chebyshev(Mean, Sd) UCL      0.0222    99% Chebyshev(Mean, Sd) UCL      0.0255

   95% Hall's Bootstrap UCL      0.0184    95% Percentile Bootstrap UCL      0.0181

   95% BCA Bootstrap UCL      0.0184

   95% CLT UCL      0.0181    95% Jackknife UCL      0.0181

   95% Standard Bootstrap UCL      0.0182    95% Bootstrap-t UCL      0.0183

PCB, TOTAL (Whole) (continued)

Nonparametric Distribution Free UCLs
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Approximate Gamma UCL     0.00546

   90% Chebyshev(Mean, Sd) UCL     0.0058    95% Chebyshev(Mean, Sd) UCL     0.00616

 97.5% Chebyshev(Mean, Sd) UCL     0.00666    99% Chebyshev(Mean, Sd) UCL     0.00765

   95% Hall's Bootstrap UCL     0.00549    95% Percentile Bootstrap UCL     0.00542

   95% BCA Bootstrap UCL     0.00544

   95% CLT UCL     0.00544    95% Jackknife UCL     0.00544

   95% Standard Bootstrap UCL     0.00543    95% Bootstrap-t UCL     0.00546

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     0.00715  97.5% Chebyshev (MVUE) UCL     0.00789

   99% Chebyshev (MVUE) UCL     0.00934

Assuming Lognormal Distribution

   95% H-UCL     0.00621    90% Chebyshev (MVUE) UCL     0.00662

Maximum of Logged Data     -3.936 SD of logged Data       0.764

Lognormal Statistics

Minimum of Logged Data     -11.27 Mean of logged Data     -5.502

5% Lilliefors Critical Value      0.0738 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0991 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.839 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)     0.00546    95% Adjusted Gamma UCL (use when n<50)     0.00547

Adjusted Level of Significance      0.0483 Adjusted Chi Square Value    674.1

MLE Mean (bias corrected)     0.005 MLE Sd (bias corrected)     0.00313

Approximate Chi Square Value (0.05)    674.7

Theta hat (MLE)     0.00192 Theta star (bias corrected MLE)     0.00196

nu hat (MLE)    751 nu star (bias corrected)    736.7

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.608 k star (bias corrected MLE)       2.558

K-S Test Statistic      0.0614 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value      0.0788 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.005 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.762 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)     0.00545

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL     0.00544    95% Adjusted-CLT UCL (Chen-1995)     0.00548

5% Lilliefors Critical Value      0.0738 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.14 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.852 Shapiro Wilk GOF Test

SD     0.00319 Std. Error of Mean 2.6579E-4

Coefficient of Variation       0.638 Skewness       1.884

Minimum 1.2720E-5 Mean     0.005

Maximum      0.0195 Median     0.00443

Total Number of Observations    144 Number of Distinct Observations    127

Number of Missing Observations       0

PCB, TOTAL (Est.Diss)

General Statistics

F-406 AECOM

Final

July 2017
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Surface water

   144    117

      0

3.8900E-5      0.0159

     0.0617      0.0142

     0.0101 8.4131E-4

      0.634       1.868

      0.854

      0

      0.144

     0.0738

     0.0173      0.0175

     0.0174

      1.017

      0.762

     0.0644

     0.0788

      2.623       2.573

    0.00607     0.00619

   755.5    741.1

     0.0159     0.00993

   678.9

     0.0483    678.3

     0.0174      0.0174

      0.835

      0

      0.102

     0.0738

-10.15 -4.342

-2.785 0.765

     0.0198      0.0211

     0.0228      0.0252

     0.0298

     0.0173      0.0173

     0.0173      0.0175

     0.0175      0.0173

     0.0174

     0.0185      0.0196

     0.0212      0.0243

0.0174

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Approximate Gamma UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

SD Std. Error of Mean

Coefficient of Variation Skewness

Number of Missing Observations

Minimum Mean

Maximum Median

Total PCB, WHOLE (Non DLC)

General Statistics

Total Number of Observations Number of Distinct Observations
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   144    117

      0

1.1670E-5     0.00478

     0.0185     0.00425

    0.00303 2.5239E-4

      0.634       1.868

      0.854

      0

      0.144

     0.0738

    0.0052     0.00524

    0.00521

      1.017

      0.762

     0.0644

     0.0788

      2.623       2.573

    0.00182     0.00186

   755.5    741.1

    0.00478     0.00298

   678.9

     0.0483    678.3

    0.00522     0.00522

      0.835

      0

      0.102

     0.0738

    -11.36     -5.546

    -3.989       0.765

    0.00595     0.00634

    0.00685     0.00756

    0.00895

    0.0052     0.0052

    0.00521     0.00526

    0.00525     0.00519

    0.00524

    0.00554     0.00588

    0.00636     0.00729

0.00522

Total PCB (Non DLC, Est.Diss)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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   95% Gamma Approximate UCL (use when n>=50)     0.00102    95% Gamma Adjusted UCL (use when n<50)     0.00102

Adjusted Level of Significance (β)      0.0483

Approximate Chi Square Value (48.52, α)      33.53 Adjusted Chi Square Value (48.52, β)      33.41

nu hat (MLE)      48.2 nu star (bias corrected)      48.52

MLE Mean (bias corrected) 7.0539E-4 MLE Sd (bias corrected)

Maximum      0.01 Median 4.8920E-6

SD     0.00256 CV       3.626

    0.00171

k hat (MLE)       0.169 k star (bias corrected MLE)       0.17

Theta hat (MLE)     0.00419 Theta star (bias corrected MLE)     0.00416

Minimum 9.5913E-7 Mean 7.0539E-4

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (243.29, α)    208.2 Adjusted Chi Square Value (243.29, β)    207.9

   95% Gamma Approximate KM-UCL (use when n>=50) 7.3102E-6    95% Gamma Adjusted KM-UCL (use when n<50) 7.3217E-6

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

k hat (KM)       0.851 nu hat (KM)    243.3

MLE Mean (bias corrected) 6.5486E-6 MLE Sd (bias corrected) 5.1970E-6

Theta hat (MLE) 4.0441E-6 Theta star (bias corrected MLE) 4.1244E-6

nu hat (MLE)    430.7 nu star (bias corrected)    422.3

Gamma Kaplan-Meier (KM) Statistics

5% K-S Critical Value      0.0823 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.619 k star (bias corrected MLE)       1.588

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       2.954 Anderson-Darling GOF Test

5% A-D Critical Value       0.769 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.116 Kolmogrov-Smirnoff GOF

97.5% KM Chebyshev UCL 9.8127E-6 99% KM Chebyshev UCL 1.1923E-5

   95% KM (z) UCL 7.1922E-6    95% KM Bootstrap t UCL 7.4654E-6

90% KM Chebyshev UCL 7.9642E-6 95% KM Chebyshev UCL 8.7383E-6

SD 6.7821E-6 95% KM (BCA) UCL 7.1848E-6

   95% KM (t) UCL 7.1984E-6    95% KM (Percentile Bootstrap) UCL

5% Lilliefors Critical Value      0.0768 Detected Data Not Normal at 5% Significance Level

7.2162E-6

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean 6.2552E-6 Standard Error of Mean 5.6966E-7

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.67 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.23 Lilliefors GOF Test

Mean of Logged Detects -12.28 SD of Logged Detects       0.785

Median Detects 4.5076E-6 CV Detects     N/A    

Skewness Detects       3.639 Kurtosis Detects      19.56

Variance Detects 4.851E-11 Percent Non-Detects       6.993%

Mean Detects 6.55E-06 SD Detects

Number of Detects    133 Number of Non-Detects      10

Number of Distinct Detects    133 Number of Distinct Non-Detects      10

6.9646E-6

Minimum Detect 9.59E-07 Minimum Non-Detect 2.4862E-6

Maximum Detect 5.5943E-5 Maximum Non-Detect 9.3876E-6

Confidence Coefficient   95%

General Statistics

Total Number of Observations    143 Number of Distinct Observations    143

Number of Bootstrap Operations   2000

ProUCL Version 5.0.00 

TCDD-TEQ, WHOLE

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   10/19/2015 2:27:27 PM

From File   ProUCL_SW_TEQ_input_a.xls

Full Precision   OFF
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   95% H-Stat UCL 6.8906E-6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (BCA) UCL 7.18E-06

Suggested UCL to Use

KM Standard Error of Mean (logged)      0.0665

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale 6.2264E-6 Mean in Log Scale     -12.34

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale 6.8222E-6 SD in Log Scale       0.801

   95% t UCL (Assumes normality) 7.1710E-6

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -12.33    95% H-UCL (KM -Log) 6.8784E-6

KM SD (logged)       0.786    95% Critical H Value (KM-Log)       2.02

   95% t UCL (assumes normality of ROS data) 7.1966E-6    95% Percentile Bootstrap UCL 7.2542E-6

   95% BCA Bootstrap UCL 7.5342E-6    95% Bootstrap t UCL 7.5296E-6

   95% H-UCL (Log ROS) 6.8648E-6

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 6.2549E-6 Mean in Log Scale     -12.33

SD in Original Scale 6.8017E-6 SD in Log Scale       0.78

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic      0.0607 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0768 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

TCDD-TEQ , WHOLE (continued)
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   95% Gamma Approximate UCL (use when n>=50)     0.00106    95% Gamma Adjusted UCL (use when n<50)     0.00106

Adjusted Level of Significance (β)      0.0483

Approximate Chi Square Value (40.22, α)      26.69 Adjusted Chi Square Value (40.22, β)      26.57

nu hat (MLE)      39.72 nu star (bias corrected)      40.22

MLE Mean (bias corrected) 7.0113E-4 MLE Sd (bias corrected)

Maximum      0.01 Median 1.4676E-6

SD     0.00256 CV       3.649

    0.00187

k hat (MLE)       0.139 k star (bias corrected MLE)       0.141

Theta hat (MLE)     0.00505 Theta star (bias corrected MLE)     0.00499

Minimum 2.8774E-7 Mean 7.0113E-4

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (243.29, α)    208.2 Adjusted Chi Square Value (243.29, β)    207.9

   95% Gamma Approximate KM-UCL (use when n>=50) 2.1931E-6    95% Gamma Adjusted KM-UCL (use when n<50) 2.1965E-6

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

k hat (KM)       0.851 nu hat (KM)    243.3

MLE Mean (bias corrected) 1.9646E-6 MLE Sd (bias corrected) 1.5591E-6

Theta hat (MLE) 1.2132E-6 Theta star (bias corrected MLE) 1.2373E-6

nu hat (MLE)    430.7 nu star (bias corrected)    422.3

Gamma Kaplan-Meier (KM) Statistics

5% K-S Critical Value      0.0823 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.619 k star (bias corrected MLE)       1.588

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       2.954 Anderson-Darling GOF Test

5% A-D Critical Value       0.769 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.116 Kolmogrov-Smirnoff GOF

97.5% KM Chebyshev UCL 2.9438E-6 99% KM Chebyshev UCL 3.5770E-6

   95% KM (z) UCL 2.1577E-6    95% KM Bootstrap t UCL 2.2571E-6

90% KM Chebyshev UCL 2.3893E-6 95% KM Chebyshev UCL 2.6215E-6

SD 2.0346E-6 95% KM (BCA) UCL 2.1835E-6

   95% KM (t) UCL 2.1595E-6    95% KM (Percentile Bootstrap) UCL

5% Lilliefors Critical Value      0.0768 Detected Data Not Normal at 5% Significance Level

2.1572E-6

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean 1.8766E-6 Standard Error of Mean 1.7090E-7

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.67 Normal GOF Test on Detected Observations Only

5% Shapiro Wilk P Value       0 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.23 Lilliefors GOF Test

Mean of Logged Detects     -13.48 SD of Logged Detects       0.785

Median Detects 1.3523E-6 CV Detects     N/A    

Skewness Detects       3.639 Kurtosis Detects      19.56

Variance Detects 4.366E-12 Percent Non-Detects       6.993%

Mean Detects 1.96E-06 SD Detects

Number of Detects    133 Number of Non-Detects      10

Number of Distinct Detects    133 Number of Distinct Non-Detects      10

2.0894E-6

Minimum Detect 2.88E-07 Minimum Non-Detect 7.4587E-7

Maximum Detect 1.68E-05 Maximum Non-Detect 2.8163E-6

Confidence Coefficient   95%

General Statistics

Total Number of Observations    143 Number of Distinct Observations    143

Number of Bootstrap Operations   2000

EstDis_TCDD-TEQ

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   10/20/2015 9:16:16 AM

From File   ProUCL_SW_DissolvedTEQ_input_a.xls

Full Precision   OFF

ProUCL Version 5.0.00
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Mean in Original Scale 1.8679E-6 Mean in Log Scale     -13.55

   95% H-Stat UCL 2.0672E-6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (BCA) UCL 2.18E-06

Suggested UCL to Use

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Lognormal Distributed at 5% Significance Level

SD in Original Scale 2.0467E-6 SD in Log Scale       0.801

   95% t UCL (Assumes normality) 2.1513E-6

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -13.53    95% H-UCL (KM -Log) 2.0635E-6

KM SD (logged)       0.786    95% Critical H Value (KM-Log)       2.02

KM Standard Error of Mean (logged)      0.0665

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

   95% t UCL (assumes normality of ROS data) 2.1590E-6    95% Percentile Bootstrap UCL 2.1706E-6

   95% BCA Bootstrap UCL 2.2042E-6    95% Bootstrap t UCL 2.2472E-6

   95% H-UCL (Log ROS) 2.0594E-6

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 1.8765E-6 Mean in Log Scale     -13.53

SD in Original Scale 2.0405E-6 SD in Log Scale       0.78

Lognormal GOF Test on Detected Observations Only

Lilliefors Test Statistic      0.0607 Lilliefors GOF Test

5% Lilliefors Critical Value      0.0768 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

EstDis_TCDD-TEQ (continued)
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Project Name:
Matrix: Sitewide Surface Water Data entered by:

LPRSA Surface Water Units: ug/L Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

EPA Advanced KM TEQ Calculator
LPRSA Baseline HHRA

TEQs from Substitution KM Method

AECOM

11/11/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e 

15
6)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL & 
sum

U = DL & 
sum "mean"

Sample KM 
TEQ

Qualifi
er Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

11A-CE01-T000-AS:  Row A 0.000029 J 1.18E-06 1.17E-04 6.05E-06 2.85E-04 5.50E-06 0.000000924 U 3.28E-05 0.0000112 J 0.000000782 U 0.00000323 J

value to use:  Row B 0.000029 0.00000118 0.000117 0.00000605 0.000285 0.0000055 0.000000924 0.0000328 0 0.0000112 0.000000782 0.00000323 

1 congener TEC:  Row C 2.90E-09 3.54E-10 3.51E-09 1.82E-10 8.55E-09 1.65E-10 9.24E-08 9.84E-10 3.36E-10 2.35E-08 9.69E-11 1.54E+00 1.71E-08 7.50E-08 1.33E-07 J Section 2, Treatment 1

donor value to use:  Row D

donor TEC:  Row E

11A-CE01-T014-AS:  Row A 4.74E-05 0.00000253 J 1.89E-04 0.0000125 J 4.61E-04 7.99E-06 0.00000154 U 6.14E-05 0.0000191 J 0.0000016 U 5.54E-06

value to use:  Row B 0.0000474 0.00000253 0.000189 0.0000125 0.000461 0.00000799 0.00000154 0.0000614 0 0.0000191 0.0000016 0.00000554

2 congener TEC:  Row C 4.74E-09 7.59E-10 5.67E-09 3.75E-10 1.38E-08 2.40E-10 1.54E-07 1.84E-09 5.73E-10 4.80E-08 1.66E-10 1.56E+00 2.82E-08 1.29E-07 2.30E-07 1.68E-08 1.85E-07 J Section 2, Treatment 1

donor value to use:  Row D

donor TEC:  Row E

11A-CE01-T102-AS:  Row A 5.31E-05 0.00000133 U 1.89E-04 0.0000122 J 4.57E-04 0.0000121 J 1.36E-06 6.37E-05 2.15E-05 0.00000409 J 3.51E-06

value to use:  Row B 0.0000531 0.00000133 0.000189 0.0000122 0.000457 0.0000121 0.00000136 0.0000637 0 0.0000215 0.00000409 0.00000351

3 congener TEC:  Row C 5.31E-09 3.99E-10 5.67E-09 3.66E-10 1.37E-08 3.63E-10 1.36E-07 1.91E-09 6.45E-10 1.23E-07 1.05E-10 1.39E-03 2.87E-07 2.87E-07 2.87E-07 2.61E-08 2.87E-07 none Section 1

donor value to use:  Row D

donor TEC:  Row E

11A-CE01-TTR1-AS:  Row A 5.31E-05 0.00000143 U 2.12E-04 0.0000154 J 5.40E-04 0.0000119 J 1.18E-06 7.30E-05 0.0000261 J 4.18E-06 6.85E-06

value to use:  Row B 0.0000531 0.00000143 0.000212 0.0000154 0.00054 0.0000119 0.00000118 0.000073 0 0.0000261 0.00000418 0.00000685

4 congener TEC:  Row C 5.31E-09 4.29E-10 6.36E-09 4.62E-10 1.62E-08 3.57E-10 1.18E-07 2.19E-09 7.83E-10 1.25E-07 2.06E-10 1.56E-03 2.75E-07 2.75E-07 2.76E-07 2.50E-08 2.76E-07 none Section 1

donor value to use:  Row D

donor TEC:  Row E

11A-CE01-TTR2-AS:  Row A 5.68E-05 1.49E-06 2.38E-04 0.0000153 J 6.05E-04 0.000012 J 0.00000339 J 7.70E-05 0.0000271 J 0.00000322 J 6.83E-06

value to use:  Row B 0.0000568 0.00000149 0.000238 0.0000153 0.000605 0.000012 0.00000339 0.000077 0 0.0000271 0.00000322 0.00000683

5 congener TEC:  Row C 5.68E-09 4.47E-10 7.14E-09 4.59E-10 1.82E-08 3.60E-10 3.39E-07 2.31E-09 8.13E-10 9.66E-08 2.05E-10 No difference 4.71E-07 4.71E-07 4.71E-07 4.28E-08 4.71E-07 J Section 1

donor value to use:  Row D

donor TEC:  Row E

11A-CE02-T000-AS:  Row A 0.0000252 J 0.000000733 U 8.36E-05 6.09E-06 2.08E-04 3.14E-06 0.00000106 J 2.10E-05 0.00000761 J 0.000000682 U 0.00000168 J

value to use:  Row B 0.0000252 0.000000733 0.0000836 0.00000609 0.000208 0.00000314 0.00000106 0.000021 0 0.00000761 0.000000682 0.00000168 

6 congener TEC:  Row C 2.52E-09 2.20E-10 2.51E-09 1.83E-10 6.24E-09 9.42E-11 1.06E-07 6.30E-10 2.28E-10 2.05E-08 5.04E-11 1.61E-01 1.18E-07 1.29E-07 1.39E-07 1.09E-08 1.20E-07 J Section 1

donor value to use:  Row D

donor TEC:  Row E

11A-CE02-T014-AS:  Row A 3.87E-05 0.0000013 U 1.36E-04 6.64E-06 3.21E-04 5.47E-06 0.00000138 U 3.63E-05 0.0000131 J 0.00000145 U 0.00000371 J

value to use:  Row B 0.0000387 0.0000013 0.000136 0.00000664 0.000321 0.00000547 0.00000138 0.0000363 0 0.0000131 0.00000145 0.00000371 

7 congener TEC:  Row C 3.87E-09 3.90E-10 4.08E-09 1.99E-10 9.63E-09 1.64E-10 1.38E-07 1.09E-09 3.93E-10 4.35E-08 1.11E-10 1.65E+00 1.95E-08 1.10E-07 2.01E-07 1.45E-08 1.60E-07 J Section 2, Treatment 1

donor value to use:  Row D

donor TEC:  Row E

11A-CE02-T102-AS:  Row A 2.00E-05 0.00000154 U 9.75E-05 5.76E-06 2.27E-04 5.40E-06 0.00000148 U 3.18E-05 0.000011 J 0.00000168 U 0.00000154 U

value to use:  Row B 0.00002 0.00000154 0.0000975 0.00000576 0.000227 0.0000054 0.00000148 0.0000318 0 0.000011 0.00000168 0.00000154 

8 congener TEC:  Row C 2.00E-09 4.62E-10 2.93E-09 1.73E-10 6.81E-09 1.62E-10 1.48E-07 9.54E-10 3.30E-10 5.04E-08 4.62E-11 1.76E+00 1.34E-08 1.13E-07 2.12E-07 ot calculate 1.49E-07 J Section 2, Treatment 1

donor value to use:  Row D

donor TEC:  Row E

11A-CE02-TTR1-AS:  Row A 6.85E-05 0.00000158 J 3.17E-04 0.0000186 J 7.77E-04 1.28E-05 1.50E-06 9.99E-05 0.0000335 J 5.09E-06 0.0000103 J

value to use:  Row B 0.0000685 0.00000158 0.000317 0.0000186 0.000777 0.0000128 0.0000015 0.0000999 0 0.0000335 0.00000509 0.0000103 

9 congener TEC:  Row C 6.85E-09 4.74E-10 9.51E-09 5.58E-10 2.33E-08 3.84E-10 1.50E-07 3.00E-09 1.01E-09 1.53E-07 3.09E-10 No difference 3.48E-07 3.48E-07 3.48E-07 3.16E-08 3.48E-07 none Section 1

donor value to use:  Row D

donor TEC:  Row E

11A-CE02-TTR2-AS:  Row A 6.54E-05 0.00000272 J 2.51E-04 0.0000153 J 6.07E-04 1.21E-05 0.00000317 J 7.51E-05 0.0000255 J 3.78E-06 0.00000739 J

value to use:  Row B 0.0000654 0.00000272 0.000251 0.0000153 0.000607 0.0000121 0.00000317 0.0000751 0 0.0000255 0.00000378 0.00000739 

10 congener TEC:  Row C 6.54E-09 8.16E-10 7.53E-09 4.59E-10 1.82E-08 3.63E-10 3.17E-07 2.25E-09 7.65E-10 1.13E-07 2.22E-10 No difference 4.68E-07 4.68E-07 4.68E-07 4.25E-08 4.68E-07 J Section 1

donor value to use:  Row D

donor TEC:  Row E

11A-CE03-T000-AS:  Row A 0.0000175 J 0.000000771 U 6.02E-05 0.00000493 J 1.55E-04 2.63E-06 0.000000747 U 1.65E-05 5.24E-06 0.000000736 U 0.00000186 J

value to use:  Row B 0.0000175 0.000000771 0.0000602 0.00000493 0.000155 0.00000263 0.000000747 0.0000165 0 0.00000524 0.000000736 0.00000186 

11 congener TEC:  Row C 1.75E-09 2.31E-10 1.81E-09 1.48E-10 4.65E-09 7.89E-11 7.47E-08 4.95E-10 1.57E-10 2.21E-08 5.58E-11 1.68E+00 9.14E-09 5.76E-08 1.06E-07 7.73E-09 8.50E-08 J Section 2, Treatment 1

donor value to use:  Row D

donor TEC:  Row E
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LPRSA Surface Water
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

 

   

11A-CE01-T000-AS:  Row A

value to use:  Row B

1 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E

11A-CE01-T014-AS:  Row A

value to use:  Row B

2 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E

11A-CE01-T102-AS:  Row A

value to use:  Row B

3 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E

11A-CE01-TTR1-AS:  Row A

value to use:  Row B

4 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E

11A-CE01-TTR2-AS:  Row A

value to use:  Row B

5 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E

11A-CE02-T000-AS:  Row A

value to use:  Row B

6 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E

11A-CE02-T014-AS:  Row A

value to use:  Row B

7 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E

11A-CE02-T102-AS:  Row A

value to use:  Row B

8 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E

11A-CE02-TTR1-AS:  Row A

value to use:  Row B

9 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E

11A-CE02-TTR2-AS:  Row A

value to use:  Row B

10 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E

11A-CE03-T000-AS:  Row A

value to use:  Row B

11 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E

       U" or "ND") may or may not be present, and           Highest TEC value is a DETECT, and there are no 

(Quasi) Sensitivity Analysis SECTION 2 (Quasi) Sensitivity Analysis SECTION 3

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no rejected ("R") values

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" value for 

highest U
Treatment 1

Comment

(Quasi) Sensitivity Analysis SECTION 1

         
 

 

                  
  KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions Comment

1.11E-07 J 1.11E-07 J

Qualified 8.97E-01 Qualified 8.97E-01

Dioxin/Furan Dioxin/Furan

1.85E-07 J 1.85E-07 J

Qualified 8.85E-01 Qualified 8.85E-01

Dioxin/Furan Dioxin/Furan

2.87E-07 none

Qualified 4.31E-01

Dioxin/Furan

2.76E-07 none

Qualified 7.37E-03

Dioxin/Furan

4.71E-07 J

Qualified 9.28E-01

Dioxin/Furan

1.20E-07 J

Qualified 9.31E-01

Dioxin/Furan

1.60E-07 J 1.60E-07 J

Qualified 9.06E-01 Qualified 9.06E-01

Dioxin/Furan Dioxin/Furan

1.49E-07 J 1.49E-07 J

Qualified 9.39E-01 Qualified 9.39E-01

Dioxin/Furan Dioxin/Furan

3.48E-07 none

Qualified 6.74E-03

Dioxin/Furan

4.68E-07 J

Qualified 6.83E-01

Dioxin/Furan

8.50E-08 J 8.50E-08 J

Qualified 9.32E-01 Qualified 9.32E-01

Dioxin/Furan Dioxin/Furan
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Project Name:
Matrix: Sitewide Surface Water Data entered by:

LPRSA Surface Water Units: ug/L Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

EPA Advanced KM TEQ Calculator
LPRSA Baseline HHRA

TEQs from Substitution KM Method

AECOM

11/11/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e 

15
6)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL & 
sum

U = DL & 
sum "mean"

Sample KM 
TEQ

Qualifi
er Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)

11A-CE03-T014-AS:  Row A 0.0000251 J 0.00000146 U 1.02E-04 3.74E-06 2.61E-04 3.83E-06 9.14E-07 2.17E-05 0.0000079 J 0.00000141 U 2.03E-06

value to use:  Row B 0.0000251 0.00000146 0.000102 0.00000374 0.000261 0.00000383 0.000000914 0.0000217 0 0.0000079 0.00000141 0.00000203

12 congener TEC:  Row C 2.51E-09 4.38E-10 3.06E-09 1.12E-10 7.83E-09 1.15E-10 9.14E-08 6.51E-10 2.37E-10 4.23E-08 6.09E-11 3.36E-01 1.06E-07 1.27E-07 1.49E-07 9.79E-09 1.08E-07 none Section 1

donor value to use:  Row D

donor TEC:  Row E

11A-CE03-T102-AS:  Row A 0.0000215 J 0.00000102 U 8.51E-05 3.59E-06 2.22E-04 4.26E-06 0.0000011 U 2.47E-05 0.0000093 J 0.00000107 U 1.89E-06

value to use:  Row B 0.0000215 0.00000102 0.0000851 0.00000359 0.000222 0.00000426 0.0000011 0.0000247 0 0.0000093 0.00000107 0.00000189

13 congener TEC:  Row C 2.15E-09 3.06E-10 2.55E-09 1.08E-10 6.66E-09 1.28E-10 1.10E-07 7.41E-10 2.79E-10 3.21E-08 5.67E-11 1.70E+00 1.27E-08 8.39E-08 1.55E-07 ot calculate 1.24E-07 J Section 2, Treatment 1

donor value to use:  Row D

donor TEC:  Row E

11A-CE03-TTR1-AS:  Row A 0.0000393 J 0.00000145 U 1.59E-04 8.11E-06 3.95E-04 0.00000771 J 0.00000134 U 4.71E-05 0.0000151 J 0.00000158 U 5.26E-06
value to use:  Row B 0.0000393 0.00000145 0.000159 0.00000811 0.000395 0.00000771 0.00000134 0.0000471 0 0.0000151 0.00000158 0.00000526

14 congener TEC:  Row C 3.93E-09 4.35E-10 4.77E-09 2.43E-10 1.19E-08 2.31E-10 1.34E-07 1.41E-09 4.53E-10 4.74E-08 1.58E-10 1.60E+00 2.30E-08 1.14E-07 2.05E-07 1.45E-08 1.60E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
11A-CE03-TTR2-AS:  Row A 4.99E-05 1.33E-06 1.78E-04 0.0000104 J 4.47E-04 0.00000806 J 1.57E-06 5.49E-05 0.0000196 J 2.26E-06 0.00000608 J

value to use:  Row B 0.0000499 0.00000133 0.000178 0.0000104 0.000447 0.00000806 0.00000157 0.0000549 0 0.0000196 0.00000226 0.00000608 
15 congener TEC:  Row C 4.99E-09 3.99E-10 5.34E-09 3.12E-10 1.34E-08 2.42E-10 1.57E-07 1.65E-09 5.88E-10 6.78E-08 1.82E-10 No difference 2.52E-07 2.52E-07 2.52E-07 2.29E-08 2.52E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

11A-CE04-T000-AS:  Row A 0.0000349 J 8.77E-07 1.42E-04 6.56E-06 3.39E-04 0.00000719 J 9.28E-07 4.12E-05 0.000014 J 1.71E-06 0.00000412 J
value to use:  Row B 0.0000349 0.000000877 0.000142 0.00000656 0.000339 0.00000719 0.000000928 0.0000412 0 0.000014 0.00000171 0.00000412 

16 congener TEC:  Row C 3.49E-09 2.63E-10 4.26E-09 1.97E-10 1.02E-08 2.16E-10 9.28E-08 1.24E-09 4.20E-10 5.13E-08 1.24E-10 No difference 1.64E-07 1.64E-07 1.64E-07 1.50E-08 1.64E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E

11A-CE04-T014-AS:  Row A 6.36E-05 0.00000132 U 2.42E-04 1.29E-05 5.79E-04 1.05E-05 1.81E-06 7.33E-05 0.0000275 J 5.44E-06 8.23E-06

value to use:  Row B 0.0000636 0.00000132 0.000242 0.0000129 0.000579 0.0000105 0.00000181 0.0000733 0 0.0000275 0.00000544 0.00000823

17 congener TEC:  Row C 6.36E-09 3.96E-10 7.26E-09 3.87E-10 1.74E-08 3.15E-10 1.81E-07 2.20E-09 8.25E-10 1.63E-07 2.47E-10 1.04E-03 3.79E-07 3.79E-07 3.80E-07 3.45E-08 3.79E-07 none Section 1

donor value to use:  Row D

donor TEC:  Row E

11A-CE04-T102-AS:  Row A 1.43E-04 0.00000302 J 2.78E-04 0.0000166 J 6.52E-04 1.16E-05 4.70E-06 9.05E-05 0.0000314 J 2.71E-06 0.00000791 J

value to use:  Row B 0.000143 0.00000302 0.000278 0.0000166 0.000652 0.0000116 0.0000047 0.0000905 0 0.0000314 0.00000271 0.00000791 

18 congener TEC:  Row C 1.43E-08 9.06E-10 8.34E-09 4.98E-10 1.96E-08 3.48E-10 4.70E-07 2.72E-09 9.42E-10 8.13E-08 2.37E-10 No difference 5.99E-07 5.99E-07 5.99E-07 5.45E-08 5.99E-07 none Section 1

donor value to use:  Row D

donor TEC:  Row E
11A-CE04-TTR1-AS:  Row A 6.29E-04 4.50E-06 5.80E-04 0.000036 J 1.46E-03 2.36E-05 0.0000125 J 1.94E-04 6.49E-05 6.71E-06 0.0000184 J

value to use:  Row B 0.000629 0.0000045 0.00058 0.000036 0.00146 0.0000236 0.0000125 0.000194 0 0.0000649 0.00000671 0.0000184 
19 congener TEC:  Row C 6.29E-08 1.35E-09 1.74E-08 1.08E-09 4.38E-08 7.08E-10 1.25E-06 5.82E-09 1.95E-09 2.01E-07 5.52E-10 No difference 1.59E-06 1.59E-06 1.59E-06 1.44E-07 1.59E-06 J Section 1

donor value to use:  Row D
donor TEC:  Row E

11A-CE04-TTR2-AS:  Row A 1.79E-04 5.07E-06 7.74E-04 4.79E-05 1.95E-03 0.0000366 J 5.15E-06 2.50E-04 8.69E-05 8.77E-06 0.0000254 J
value to use:  Row B 0.000179 0.00000507 0.000774 0.0000479 0.00195 0.0000366 0.00000515 0.00025 0 0.0000869 0.00000877 0.0000254 

20 congener TEC:  Row C 1.79E-08 1.52E-09 2.32E-08 1.44E-09 5.85E-08 1.10E-09 5.15E-07 7.50E-09 2.61E-09 2.63E-07 7.62E-10 No difference 8.93E-07 8.93E-07 8.93E-07 8.11E-08 8.93E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12B-CE01-T000-AS:  Row A 4.85E-05 0.000000919 U 1.50E-04 6.55E-06 3.64E-04 0.00000885 J 0.000000982 U 4.22E-05 0.0000159 J 0.00000165 U 0.00000449 J

value to use:  Row B 0.0000485 0.000000919 0.00015 0.00000655 0.000364 0.00000885 0.000000982 0.0000422 0 0.0000159 0.00000165 0.00000449 
21 congener TEC:  Row C 4.85E-09 2.76E-10 4.50E-09 1.97E-10 1.09E-08 2.66E-10 9.82E-08 1.27E-09 4.77E-10 4.95E-08 1.35E-10 1.53E+00 2.26E-08 9.66E-08 1.71E-07 1.12E-08 1.24E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12B-CE01-T014-AS:  Row A 0.0000347 J 0.000000708 U 1.03E-04 5.79E-06 2.53E-04 3.95E-06 8.78E-07 3.30E-05 0.0000119 J 0.00000126 U 0.000000782 U
value to use:  Row B 0.0000347 0.000000708 0.000103 0.00000579 0.000253 0.00000395 0.000000878 0.000033 0 0.0000119 0.00000126 0.000000782 

22 congener TEC:  Row C 3.47E-09 2.12E-10 3.09E-09 1.74E-10 7.59E-09 1.19E-10 8.78E-08 9.90E-10 3.57E-10 3.78E-08 2.35E-11 3.10E-01 1.04E-07 1.23E-07 1.42E-07 9.59E-09 1.05E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12B-CE01-T102-AS:  Row A 0.00000486 J 0.000000557 U 0.0000168 J 0.00000116 J 4.14E-05 0.000000502 U 0.000000651 U 4.21E-06 0.00000213 J 0.00000116 U 0.000000673 U

value to use:  Row B 0.00000486 0.000000557 0.0000168 0.00000116 0.0000414 0.000000502 0.000000651 0.00000421 0 0.00000213 0.00000116 0.000000673 
23 congener TEC:  Row C 4.86E-10 1.67E-10 5.04E-10 3.48E-11 1.24E-09 1.51E-11 6.51E-08 1.26E-10 6.39E-11 3.48E-08 2.02E-11 1.91E+00 2.46E-09 5.25E-08 1.03E-07 5.66E-09 6.22E-08 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Surface Water
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

 

   

11A-CE03-T014-AS:  Row A

value to use:  Row B

12 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E

11A-CE03-T102-AS:  Row A

value to use:  Row B

13 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E

11A-CE03-TTR1-AS:  Row A
value to use:  Row B

14 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
11A-CE03-TTR2-AS:  Row A

value to use:  Row B
15 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

11A-CE04-T000-AS:  Row A
value to use:  Row B

16 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

11A-CE04-T014-AS:  Row A

value to use:  Row B

17 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E

11A-CE04-T102-AS:  Row A

value to use:  Row B

18 congener TEC:  Row C

donor value to use:  Row D

donor TEC:  Row E
11A-CE04-TTR1-AS:  Row A

value to use:  Row B
19 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

11A-CE04-TTR2-AS:  Row A
value to use:  Row B

20 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12B-CE01-T000-AS:  Row A

value to use:  Row B
21 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12B-CE01-T014-AS:  Row A
value to use:  Row B

22 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12B-CE01-T102-AS:  Row A

value to use:  Row B
23 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

       U" or "ND") may or may not be present, and           Highest TEC value is a DETECT, and there are no 

(Quasi) Sensitivity Analysis SECTION 2 (Quasi) Sensitivity Analysis SECTION 3

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no rejected ("R") values

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" value for 

highest U
Treatment 1

Comment

(Quasi) Sensitivity Analysis SECTION 1

         
 

 

                  
  KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions Comment

1.08E-07 none

Qualified 3.06E-01

Dioxin/Furan

1.24E-07 J 1.24E-07 J

Qualified 9.34E-01 Qualified 9.34E-01

Dioxin/Furan Dioxin/Furan

1.60E-07 J 1.60E-07 J
Qualified 9.10E-01 Qualified 9.10E-01

Dioxin/Furan Dioxin/Furan

2.52E-07 none
Qualified 5.26E-03

Dioxin/Furan

1.64E-07 none
Qualified 2.58E-02

Dioxin/Furan

3.79E-07 none

Qualified 3.22E-03

Dioxin/Furan

5.99E-07 none

Qualified 4.31E-03

Dioxin/Furan

1.59E-06 J
Qualified 7.89E-01

Dioxin/Furan

8.93E-07 none
Qualified 2.08E-03

Dioxin/Furan

1.24E-07 J 1.24E-07 J
Qualified 8.73E-01 Qualified 8.73E-01

Dioxin/Furan Dioxin/Furan

1.05E-07 none
Qualified 2.96E-01

Dioxin/Furan

6.22E-08 J 6.22E-08 J
Qualified 9.87E-01 Qualified 9.87E-01

Dioxin/Furan Dioxin/Furan
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Project Name:
Matrix: Sitewide Surface Water Data entered by:

LPRSA Surface Water Units: ug/L Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

EPA Advanced KM TEQ Calculator
LPRSA Baseline HHRA

TEQs from Substitution KM Method

AECOM

11/11/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e 

15
6)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL & 
sum

U = DL & 
sum "mean"

Sample KM 
TEQ

Qualifi
er Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
12B-CE01-TTR1-AS:  Row A 0.000038 J 0.000000898 U 1.09E-04 0.00000726 J 2.69E-04 6.23E-06 0.000000945 U 0.0000369 J 0.0000122 J 0.00000144 U 3.22E-06

value to use:  Row B 0.000038 0.000000898 0.000109 0.00000726 0.000269 0.00000623 0.000000945 0.0000369 0 0.0000122 0.00000144 0.00000322
24 congener TEC:  Row C 3.80E-09 2.69E-10 3.27E-09 2.18E-10 8.07E-09 1.87E-10 9.45E-08 1.11E-09 3.66E-10 4.32E-08 9.66E-11 1.60E+00 1.71E-08 8.61E-08 1.55E-07 1.03E-08 1.14E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12B-CE01-TTR2-AS:  Row A 4.40E-05 0.000000786 U 1.45E-04 0.00000944 J 3.41E-04 0.00000815 J 1.55E-06 4.59E-05 1.61E-05 0.00000141 U 3.52E-06
value to use:  Row B 0.000044 0.000000786 0.000145 0.00000944 0.000341 0.00000815 0.00000155 0.0000459 0 0.0000161 0.00000141 0.00000352

25 congener TEC:  Row C 4.40E-09 2.36E-10 4.35E-09 2.83E-10 1.02E-08 2.45E-10 1.55E-07 1.38E-09 4.83E-10 4.23E-08 1.06E-10 2.15E-01 1.76E-07 1.98E-07 2.19E-07 1.63E-08 1.79E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12B-CE02-T000-AS:  Row A 1.82E-05 0.000000755 U 6.37E-05 0.00000396 J 1.68E-04 2.67E-06 0.000000819 U 0.0000164 J 0.00000629 J 0.00000108 U 0.000000606 U

value to use:  Row B 0.0000182 0.000000755 0.0000637 0.00000396 0.000168 0.00000267 0.000000819 0.0000164 0 0.00000629 0.00000108 0.000000606 
26 congener TEC:  Row C 1.82E-09 2.27E-10 1.91E-09 1.19E-10 5.04E-09 8.01E-11 8.19E-08 4.92E-10 1.89E-10 3.24E-08 1.82E-11 1.71E+00 9.65E-09 6.69E-08 1.24E-07 7.72E-09 8.49E-08 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12B-CE02-T014-AS:  Row A 0.000028 J 0.000000607 U 8.65E-05 5.35E-06 2.15E-04 3.43E-06 0.000000624 U 0.0000274 J 0.00000992 J 0.000001 U 0.000000712 U
value to use:  Row B 0.000028 0.000000607 0.0000865 0.00000535 0.000215 0.00000343 0.000000624 0.0000274 0 0.00000992 0.000001 0.000000712 

27 congener TEC:  Row C 2.80E-09 1.82E-10 2.60E-09 1.61E-10 6.45E-09 1.03E-10 6.24E-08 8.22E-10 2.98E-10 3.00E-08 2.14E-11 1.56E+00 1.32E-08 5.95E-08 1.06E-07 6.42E-09 7.06E-08 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12B-CE02-T102-AS:  Row A 0.00000993 J 0.000000642 U 0.0000372 J 2.50E-06 9.75E-05 0.00000227 J 0.000000585 U 0.0000121 J 4.30E-06 0.00000123 U 0.000000622 U

value to use:  Row B 0.00000993 0.000000642 0.0000372 0.0000025 0.0000975 0.00000227 0.000000585 0.0000121 0 0.0000043 0.00000123 0.000000622 
28 congener TEC:  Row C 9.93E-10 1.93E-10 1.12E-09 7.50E-11 2.93E-09 6.81E-11 5.85E-08 3.63E-10 1.29E-10 3.69E-08 1.87E-11 1.79E+00 5.67E-09 5.35E-08 1.01E-07 5.40E-09 5.94E-08 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12B-CE02-TTR1-BS:  Row A 1.45E-04 4.04E-06 6.36E-04 0.0000363 J 1.56E-03 0.0000314 J 5.13E-06 1.86E-04 6.76E-05 7.95E-06 0.0000214 J
value to use:  Row B 0.000145 0.00000404 0.000636 0.0000363 0.00156 0.0000314 0.00000513 0.000186 0 0.0000676 0.00000795 0.0000214 

29 congener TEC:  Row C 1.45E-08 1.21E-09 1.91E-08 1.09E-09 4.68E-08 9.42E-10 5.13E-07 5.58E-09 2.03E-09 2.39E-07 6.42E-10 No difference 8.43E-07 8.43E-07 8.43E-07 7.67E-08 8.43E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12B-CE02-TTR2-AS:  Row A 0.0000371 J 0.00000112 U 1.73E-04 0.000011 J 4.33E-04 0.0000103 J 1.57E-06 6.43E-05 0.0000237 J 0.00000158 U 4.20E-06

value to use:  Row B 0.0000371 0.00000112 0.000173 0.000011 0.000433 0.0000103 0.00000157 0.0000643 0 0.0000237 0.00000158 0.0000042
30 congener TEC:  Row C 3.71E-09 3.36E-10 5.19E-09 3.30E-10 1.30E-08 3.09E-10 1.57E-07 1.93E-09 7.11E-10 4.74E-08 1.26E-10 2.32E-01 1.82E-07 2.06E-07 2.30E-07 1.69E-08 1.85E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12B-CE03-T000-AS:  Row A 0.0000175 J 0.000000902 U 5.43E-05 2.43E-06 1.52E-04 0.00000268 J 0.000000862 U 1.34E-05 3.81E-06 0.00000125 U 0.000000843 U
value to use:  Row B 0.0000175 0.000000902 0.0000543 0.00000243 0.000152 0.00000268 0.000000862 0.0000134 0 0.00000381 0.00000125 0.000000843 

31 congener TEC:  Row C 1.75E-09 2.71E-10 1.63E-09 7.29E-11 4.56E-09 8.04E-11 8.62E-08 4.02E-10 1.14E-10 3.75E-08 2.53E-11 1.76E+00 8.61E-09 7.06E-08 1.33E-07 7.98E-09 8.78E-08 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12B-CE03-T014-AS:  Row A 0.0000275 J 0.000000791 U 7.92E-05 0.00000453 J 1.72E-04 4.32E-06 0.000000839 U 0.0000219 J 0.00000762 J 0.00000147 U 2.70E-06

value to use:  Row B 0.0000275 0.000000791 0.0000792 0.00000453 0.000172 0.00000432 0.000000839 0.0000219 0 0.00000762 0.00000147 0.0000027
32 congener TEC:  Row C 2.75E-09 2.37E-10 2.38E-09 1.36E-10 5.16E-09 1.30E-10 8.39E-08 6.57E-10 2.29E-10 4.41E-08 8.10E-11 1.70E+00 1.15E-08 7.56E-08 1.40E-07 8.81E-09 9.69E-08 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12B-CE03-T102-AS:  Row A 0.0000129 J 0.000000767 U 4.26E-05 1.67E-06 1.07E-04 1.38E-06 0.000000684 U 0.0000134 J 4.51E-06 0.0000014 U 0.000000812 U
value to use:  Row B 0.0000129 0.000000767 0.0000426 0.00000167 0.000107 0.00000138 0.000000684 0.0000134 0 0.00000451 0.0000014 0.000000812 

33 congener TEC:  Row C 1.29E-09 2.30E-10 1.28E-09 5.01E-11 3.21E-09 4.14E-11 6.84E-08 4.02E-10 1.35E-10 4.20E-08 2.44E-11 1.79E+00 6.41E-09 6.17E-08 1.17E-07 6.29E-09 6.92E-08 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12B-CE03-TTR1-AS:  Row A 0.000024 J 0.000000965 U 9.02E-05 4.46E-06 2.23E-04 4.57E-06 0.000000892 U 2.13E-05 0.00000825 J 0.00000133 U 0.000000905 U

value to use:  Row B 0.000024 0.000000965 0.0000902 0.00000446 0.000223 0.00000457 0.000000892 0.0000213 0 0.00000825 0.00000133 0.000000905 
34 congener TEC:  Row C 2.40E-09 2.90E-10 2.71E-09 1.34E-10 6.69E-09 1.37E-10 8.92E-08 6.39E-10 2.48E-10 3.99E-08 2.72E-11 1.67E+00 1.30E-08 7.77E-08 1.42E-07 8.63E-09 9.50E-08 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12B-CE03-TTR2-AS:  Row A 2.10E-05 0.00000133 U 8.22E-05 0.00000447 J 1.92E-04 0.00000404 J 0.00000137 U 0.000023 J 7.48E-06 0.00000221 U 0.00000153 U
value to use:  Row B 0.000021 0.00000133 0.0000822 0.00000447 0.000192 0.00000404 0.00000137 0.000023 0 0.00000748 0.00000221 0.00000153 

35 congener TEC:  Row C 2.10E-09 3.99E-10 2.47E-09 1.34E-10 5.76E-09 1.21E-10 1.37E-07 6.90E-10 2.24E-10 6.63E-08 4.59E-11 1.80E+00 1.15E-08 1.13E-07 2.15E-07 1.25E-08 1.37E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12B-CE04-T000-AS:  Row A 0.000033 J 0.000000978 U 1.22E-04 4.57E-06 3.00E-04 5.92E-06 0.00000106 U 0.0000359 J 0.0000123 J 0.00000174 U 2.51E-06

value to use:  Row B 0.000033 0.000000978 0.000122 0.00000457 0.0003 0.00000592 0.00000106 0.0000359 0 0.0000123 0.00000174 0.00000251
36 congener TEC:  Row C 3.30E-09 2.93E-10 3.66E-09 1.37E-10 9.00E-09 1.78E-10 1.06E-07 1.08E-09 3.69E-10 5.22E-08 7.53E-11 1.63E+00 1.78E-08 9.70E-08 1.76E-07 1.14E-08 1.26E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Surface Water
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

 

   

12B-CE01-TTR1-AS:  Row A
value to use:  Row B

24 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12B-CE01-TTR2-AS:  Row A

value to use:  Row B
25 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12B-CE02-T000-AS:  Row A
value to use:  Row B

26 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12B-CE02-T014-AS:  Row A

value to use:  Row B
27 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12B-CE02-T102-AS:  Row A
value to use:  Row B

28 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12B-CE02-TTR1-BS:  Row A

value to use:  Row B
29 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12B-CE02-TTR2-AS:  Row A
value to use:  Row B

30 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12B-CE03-T000-AS:  Row A

value to use:  Row B
31 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12B-CE03-T014-AS:  Row A
value to use:  Row B

32 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12B-CE03-T102-AS:  Row A

value to use:  Row B
33 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12B-CE03-TTR1-AS:  Row A
value to use:  Row B

34 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12B-CE03-TTR2-AS:  Row A

value to use:  Row B
35 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12B-CE04-T000-AS:  Row A
value to use:  Row B

36 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

       U" or "ND") may or may not be present, and           Highest TEC value is a DETECT, and there are no 

(Quasi) Sensitivity Analysis SECTION 2 (Quasi) Sensitivity Analysis SECTION 3

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no rejected ("R") values

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" value for 

highest U
Treatment 1

Comment

(Quasi) Sensitivity Analysis SECTION 1

         
 

 

                  
  KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions Comment

1.14E-07 J 1.14E-07 J
Qualified 9.25E-01 Qualified 9.25E-01

Dioxin/Furan Dioxin/Furan

1.79E-07 none
Qualified 1.97E-01

Dioxin/Furan

8.49E-08 J 8.49E-08 J
Qualified 9.29E-01 Qualified 9.29E-01

Dioxin/Furan Dioxin/Furan

7.06E-08 J 7.06E-08 J
Qualified 9.12E-01 Qualified 9.12E-01

Dioxin/Furan Dioxin/Furan

5.94E-08 J 5.94E-08 J
Qualified 9.69E-01 Qualified 9.69E-01

Dioxin/Furan Dioxin/Furan

8.43E-07 none
Qualified 3.17E-03

Dioxin/Furan

1.85E-07 none
Qualified 2.30E-01

Dioxin/Furan

8.78E-08 J 8.78E-08 J
Qualified 9.49E-01 Qualified 9.49E-01

Dioxin/Furan Dioxin/Furan

9.69E-08 J 9.69E-08 J
Qualified 9.45E-01 Qualified 9.45E-01

Dioxin/Furan Dioxin/Furan

6.92E-08 J 6.92E-08 J
Qualified 9.60E-01 Qualified 9.60E-01

Dioxin/Furan Dioxin/Furan

9.50E-08 J 9.50E-08 J
Qualified 9.28E-01 Qualified 9.28E-01

Dioxin/Furan Dioxin/Furan

1.37E-07 J 1.37E-07 J
Qualified 9.51E-01 Qualified 9.51E-01

Dioxin/Furan Dioxin/Furan

1.26E-07 J 1.26E-07 J
Qualified 9.26E-01 Qualified 9.26E-01

Dioxin/Furan Dioxin/Furan
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Project Name:
Matrix: Sitewide Surface Water Data entered by:

LPRSA Surface Water Units: ug/L Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

EPA Advanced KM TEQ Calculator
LPRSA Baseline HHRA

TEQs from Substitution KM Method

AECOM

11/11/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e 

15
6)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL & 
sum

U = DL & 
sum "mean"

Sample KM 
TEQ

Qualifi
er Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
12B-CE04-T014-AS:  Row A 4.09E-05 0.00000121 U 1.43E-04 0.00000801 J 3.64E-04 0.00000763 J 0.00000126 U 4.42E-05 0.0000165 J 0.0000019 U 5.25E-06

value to use:  Row B 0.0000409 0.00000121 0.000143 0.00000801 0.000364 0.00000763 0.00000126 0.0000442 0 0.0000165 0.0000019 0.00000525
37 congener TEC:  Row C 4.09E-09 3.63E-10 4.29E-09 2.40E-10 1.09E-08 2.29E-10 1.26E-07 1.33E-09 4.95E-10 5.70E-08 1.58E-10 1.62E+00 2.17E-08 1.13E-07 2.05E-07 1.37E-08 1.50E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12B-CE04-T102-AS:  Row A 7.22E-06 0.000000558 U 0.0000316 J 0.000000484 U 7.45E-05 7.91E-07 0.000000567 U 7.55E-06 0.00000312 J 0.0000011 U 8.86E-07
value to use:  Row B 0.00000722 0.000000558 0.0000316 0.000000484 0.0000745 0.000000791 0.000000567 0.00000755 0 0.00000312 0.0000011 0.000000886

38 congener TEC:  Row C 7.22E-10 1.67E-10 9.48E-10 1.45E-11 2.24E-09 2.37E-11 5.67E-08 2.27E-10 9.36E-11 3.30E-08 2.66E-11 1.83E+00 4.28E-09 4.92E-08 9.42E-08 5.12E-09 5.63E-08 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12B-CE04-TTR1-AS:  Row A 0.0000322 J 0.00000118 U 1.28E-04 0.00000636 J 3.12E-04 5.36E-06 0.0000013 U 3.87E-05 0.0000137 J 0.0000013 U 2.15E-06

value to use:  Row B 0.0000322 0.00000118 0.000128 0.00000636 0.000312 0.00000536 0.0000013 0.0000387 0 0.0000137 0.0000013 0.00000215
39 congener TEC:  Row C 3.22E-09 3.54E-10 3.84E-09 1.91E-10 9.36E-09 1.61E-10 1.30E-07 1.16E-09 4.11E-10 3.90E-08 6.45E-11 1.64E+00 1.84E-08 1.03E-07 1.88E-07 1.37E-08 1.51E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12B-CE04-TTR2-AS:  Row A 5.22E-05 0.00000118 U 1.49E-04 0.00000759 J 3.57E-04 6.47E-06 1.35E-06 4.25E-05 0.0000169 J 0.00000204 U 0.00000287 J
value to use:  Row B 0.0000522 0.00000118 0.000149 0.00000759 0.000357 0.00000647 0.00000135 0.0000425 0 0.0000169 0.00000204 0.00000287 

40 congener TEC:  Row C 5.22E-09 3.54E-10 4.47E-09 2.28E-10 1.07E-08 1.94E-10 1.35E-07 1.28E-09 5.07E-10 6.12E-08 8.61E-11 3.27E-01 1.58E-07 1.88E-07 2.19E-07 1.46E-08 1.60E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12C-CE11-T000-AS:  Row A 0.0000264 J 7.20E-07 1.02E-04 0.00000506 J 2.46E-04 3.80E-06 7.27E-07 0.0000316 J 0.00000987 J 0.000000489 U 0.00000218 U

value to use:  Row B 0.0000264 0.00000072 0.000102 0.00000506 0.000246 0.0000038 0.000000727 0.0000316 0 0.00000987 0.000000489 0.00000218 
41 congener TEC:  Row C 2.64E-09 2.16E-10 3.06E-09 1.52E-10 7.38E-09 1.14E-10 7.27E-08 9.48E-10 2.96E-10 1.47E-08 6.54E-11 1.55E-01 8.75E-08 9.49E-08 1.02E-07 8.11E-09 8.92E-08 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12C-CE11-T014-AS:  Row A 0.0000201 J 0.000000879 U 9.20E-05 0.00000456 J 2.11E-04 0.00000519 J 0.000000947 U 0.0000265 J 0.00000753 J 0.00000091 U 0.000000868 U
value to use:  Row B 0.0000201 0.000000879 0.000092 0.00000456 0.000211 0.00000519 0.000000947 0.0000265 0 0.00000753 0.00000091 0.000000868 

42 congener TEC:  Row C 2.01E-09 2.64E-10 2.76E-09 1.37E-10 6.33E-09 1.56E-10 9.47E-08 7.95E-10 2.26E-10 2.73E-08 2.60E-11 1.66E+00 1.24E-08 7.36E-08 1.35E-07 9.04E-09 9.95E-08 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12C-CE11-T102-AS:  Row A 5.23E-05 0.000000812 U 5.09E-04 0.0000293 J 1.26E-03 1.72E-05 2.26E-06 1.60E-04 4.92E-05 4.16E-07 0.00000913 J

value to use:  Row B 0.0000523 0.000000812 0.000509 0.0000293 0.00126 0.0000172 0.00000226 0.00016 0 0.0000492 0.000000416 0.00000913 
43 congener TEC:  Row C 5.23E-09 2.44E-10 1.53E-08 8.79E-10 3.78E-08 5.16E-10 2.26E-07 4.80E-09 1.48E-09 1.25E-08 2.74E-10 7.99E-04 3.05E-07 3.05E-07 3.05E-07 2.77E-08 3.05E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12C-CE12-T000-AS:  Row A 0.0000183 J 0.000000606 U 7.96E-05 3.96E-06 1.96E-04 2.72E-06 0.00000067 U 0.0000226 J 6.40E-06 0.000000652 U 0.000001 U
value to use:  Row B 0.0000183 0.000000606 0.0000796 0.00000396 0.000196 0.00000272 0.00000067 0.0000226 0 0.0000064 0.000000652 0.000001 

44 congener TEC:  Row C 1.83E-09 1.82E-10 2.39E-09 1.19E-10 5.88E-09 8.16E-11 6.70E-08 6.78E-10 1.92E-10 1.96E-08 3.00E-11 1.59E+00 1.12E-08 5.46E-08 9.79E-08 6.62E-09 7.28E-08 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12C-CE12-T014-AS:  Row A 0.0000177 J 0.000000828 U 7.24E-05 3.63E-06 1.79E-04 2.48E-06 0.000000857 U 0.0000192 U 0.00000699 J 0.000000822 U 0.000000887 U

value to use:  Row B 0.0000177 0.000000828 0.0000724 0.00000363 0.000179 0.00000248 0.000000857 0.0000192 0 0.00000699 0.000000822 0.000000887 
45 congener TEC:  Row C 1.77E-09 2.48E-10 2.17E-09 1.09E-10 5.37E-09 7.44E-11 8.57E-08 5.76E-10 2.10E-10 2.47E-08 2.66E-11 1.70E+00 9.71E-09 6.53E-08 1.21E-07 8.05E-09 8.85E-08 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12C-CE12-T102-AS:  Row A 0.0000114 J 0.000000644 U 9.19E-05 0.00000387 J 2.14E-04 3.27E-06 0.000000803 U 0.0000349 J 0.0000107 J 0.000000806 U 0.00000196 U
value to use:  Row B 0.0000114 0.000000644 0.0000919 0.00000387 0.000214 0.00000327 0.000000803 0.0000349 0 0.0000107 0.000000806 0.00000196 

46 congener TEC:  Row C 1.14E-09 1.93E-10 2.76E-09 1.16E-10 6.42E-09 9.81E-11 8.03E-08 1.05E-09 3.21E-10 2.42E-08 5.88E-11 1.63E+00 1.19E-08 6.43E-08 1.17E-07 7.79E-09 8.57E-08 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12C-CE20-T000-AS:  Row A 0.0000273 J 7.16E-07 1.32E-04 5.78E-06 3.14E-04 0.000006 J 1.26E-06 0.0000386 J 0.0000121 J 9.94E-07 0.00000272 U

value to use:  Row B 0.0000273 0.000000716 0.000132 0.00000578 0.000314 0.000006 0.00000126 0.0000386 0 0.0000121 0.000000994 0.00000272 
47 congener TEC:  Row C 2.73E-09 2.15E-10 3.96E-09 1.73E-10 9.42E-09 1.80E-10 1.26E-07 1.16E-09 3.63E-10 2.98E-08 8.16E-11 4.69E-04 1.74E-07 1.74E-07 1.74E-07 1.58E-08 1.74E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12C-CE20-T014-AS:  Row A 0.000035 J 1.03E-06 1.68E-04 8.78E-06 4.08E-04 7.81E-06 1.80E-06 5.23E-05 0.0000168 J 0.000000979 U 3.74E-06
value to use:  Row B 0.000035 0.00000103 0.000168 0.00000878 0.000408 0.00000781 0.0000018 0.0000523 0 0.0000168 0.000000979 0.00000374

48 congener TEC:  Row C 3.50E-09 3.09E-10 5.04E-09 2.63E-10 1.22E-08 2.34E-10 1.80E-07 1.57E-09 5.04E-10 2.94E-08 1.12E-10 1.34E-01 2.04E-07 2.18E-07 2.33E-07 1.88E-08 2.06E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12C-CE20-T102-AS:  Row A 0.0000272 J 9.01E-07 1.38E-04 6.17E-06 3.29E-04 0.0000056 J 0.00000117 J 4.76E-05 0.000016 J 0.000000859 U 0.00000215 U

value to use:  Row B 0.0000272 0.000000901 0.000138 0.00000617 0.000329 0.0000056 0.00000117 0.0000476 0 0.000016 0.000000859 0.00000215 
49 congener TEC:  Row C 2.72E-09 2.70E-10 4.14E-09 1.85E-10 9.87E-09 1.68E-10 1.17E-07 1.43E-09 4.80E-10 2.58E-08 6.45E-11 1.73E-01 1.36E-07 1.49E-07 1.62E-07 1.26E-08 1.38E-07 J Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Surface Water
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

 

   

12B-CE04-T014-AS:  Row A
value to use:  Row B

37 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12B-CE04-T102-AS:  Row A

value to use:  Row B
38 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12B-CE04-TTR1-AS:  Row A
value to use:  Row B

39 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12B-CE04-TTR2-AS:  Row A

value to use:  Row B
40 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12C-CE11-T000-AS:  Row A
value to use:  Row B

41 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12C-CE11-T014-AS:  Row A

value to use:  Row B
42 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12C-CE11-T102-AS:  Row A
value to use:  Row B

43 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12C-CE12-T000-AS:  Row A

value to use:  Row B
44 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12C-CE12-T014-AS:  Row A
value to use:  Row B

45 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12C-CE12-T102-AS:  Row A

value to use:  Row B
46 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12C-CE20-T000-AS:  Row A
value to use:  Row B

47 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12C-CE20-T014-AS:  Row A

value to use:  Row B
48 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12C-CE20-T102-AS:  Row A
value to use:  Row B

49 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

       U" or "ND") may or may not be present, and           Highest TEC value is a DETECT, and there are no 

(Quasi) Sensitivity Analysis SECTION 2 (Quasi) Sensitivity Analysis SECTION 3

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no rejected ("R") values

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" value for 

highest U
Treatment 1

Comment

(Quasi) Sensitivity Analysis SECTION 1

         
 

 

                  
  KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions Comment

1.50E-07 J 1.50E-07 J
Qualified 8.99E-01 Qualified 8.99E-01

Dioxin/Furan Dioxin/Furan

5.63E-08 J 5.63E-08 J
Qualified 9.66E-01 Qualified 9.66E-01

Dioxin/Furan Dioxin/Furan

1.51E-07 J 1.51E-07 J
Qualified 9.22E-01 Qualified 9.22E-01

Dioxin/Furan Dioxin/Furan

1.60E-07 none
Qualified 2.84E-01

Dioxin/Furan

8.92E-08 none
Qualified 1.84E-01

Dioxin/Furan

9.95E-08 J 9.95E-08 J
Qualified 9.33E-01 Qualified 9.33E-01

Dioxin/Furan Dioxin/Furan

3.05E-07 none
Qualified 4.58E-03

Dioxin/Furan

7.28E-08 J 7.28E-08 J
Qualified 9.12E-01 Qualified 9.12E-01

Dioxin/Furan Dioxin/Furan

8.85E-08 J 8.85E-08 J
Qualified 9.36E-01 Qualified 9.36E-01

Dioxin/Furan Dioxin/Furan

8.57E-08 J 8.57E-08 J
Qualified 9.20E-01 Qualified 9.20E-01

Dioxin/Furan Dioxin/Furan

1.74E-07 none
Qualified 2.59E-02

Dioxin/Furan

2.06E-07 none
Qualified 1.43E-01

Dioxin/Furan

1.38E-07 J
Qualified 9.02E-01

Dioxin/Furan
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Project Name:
Matrix: Sitewide Surface Water Data entered by:

LPRSA Surface Water Units: ug/L Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

EPA Advanced KM TEQ Calculator
LPRSA Baseline HHRA

TEQs from Substitution KM Method

AECOM

11/11/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e 

15
6)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL & 
sum

U = DL & 
sum "mean"

Sample KM 
TEQ

Qualifi
er Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
12C-CE21-T000-AS:  Row A 0.0000161 J 0.000000717 U 5.96E-05 2.08E-06 1.52E-04 0.0000028 J 0.000000733 U 0.0000161 U 5.01E-06 0.000000642 U 0.000000576 U

value to use:  Row B 0.0000161 0.000000717 0.0000596 0.00000208 0.000152 0.0000028 0.000000733 0.0000161 0 0.00000501 0.000000642 0.000000576 
50 congener TEC:  Row C 1.61E-09 2.15E-10 1.79E-09 6.24E-11 4.56E-09 8.40E-11 7.33E-08 4.83E-10 1.50E-10 1.93E-08 1.73E-11 1.70E+00 8.25E-09 5.49E-08 1.02E-07 6.88E-09 7.57E-08 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12C-CE21-T014-AS:  Row A 0.00000275 U 0.000000678 U 0.0000215 U 0.000000687 U 0.0000548 U 7.91E-07 0.000000759 U 0.0000067 U 0.00000277 J 0.000000659 U 0.000000602 U
value to use:  Row B 0.00000275 0.000000678 0.0000215 0.000000687 0.0000548 0.000000791 0.000000759 0.0000067 0 0.00000277 0.000000659 0.000000602 

51 congener TEC:  Row C 2.75E-10 2.03E-10 6.45E-10 2.06E-11 1.64E-09 2.37E-11 7.59E-08 2.01E-10 8.31E-11 1.98E-08 1.81E-11 2.00E+00 1.07E-10 4.94E-08 9.88E-08 #VALUE! Not calculated Insufficient Data
donor value to use:  Row D

donor TEC:  Row E
12C-CE21-T102-AS:  Row A 0.00001 J 0.000000734 U 4.25E-05 0.000000694 U 1.04E-04 1.42E-06 0.000000772 U 1.03E-05 2.75E-06 0.000000623 U 0.000000637 U

value to use:  Row B 0.00001 0.000000734 0.0000425 0.000000694 0.000104 0.00000142 0.000000772 0.0000103 0 0.00000275 0.000000623 0.000000637 
52 congener TEC:  Row C 1.00E-09 2.20E-10 1.28E-09 2.08E-11 3.12E-09 4.26E-11 7.72E-08 3.09E-10 8.25E-11 1.87E-08 1.91E-11 1.78E+00 5.83E-09 5.39E-08 1.02E-07 6.97E-09 7.67E-08 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12D-CE01-T000-AS:  Row A 0.0000288 J 0.00000149 U 6.33E-05 0.00000367 J 1.62E-04 3.60E-06 0.00000157 U 0.000017 J 0.00000627 J 0.00000301 U 0.0000016 U
value to use:  Row B 0.0000288 0.00000149 0.0000633 0.00000367 0.000162 0.0000036 0.00000157 0.000017 0 0.00000627 0.00000301 0.0000016 

53 congener TEC:  Row C 2.88E-09 4.47E-10 1.90E-09 1.10E-10 4.86E-09 1.08E-10 1.57E-07 5.10E-10 1.88E-10 9.03E-08 4.80E-11 1.84E+00 1.06E-08 1.34E-07 2.58E-07 1.41E-08 1.55E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12D-CE01-T014-AS:  Row A 0.0000341 J 0.00000174 U 1.07E-04 8.76E-06 3.07E-04 0.0000063 J 0.00000166 U 0.0000343 J 1.38E-05 0.00000271 U 2.53E-06

value to use:  Row B 0.0000341 0.00000174 0.000107 0.00000876 0.000307 0.0000063 0.00000166 0.0000343 0 0.0000138 0.00000271 0.00000253
54 congener TEC:  Row C 3.41E-09 5.22E-10 3.21E-09 2.63E-10 9.21E-09 1.89E-10 1.66E-07 1.03E-09 4.14E-10 8.13E-08 7.59E-11 1.75E+00 1.78E-08 1.42E-07 2.66E-07 1.69E-08 1.86E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12D-CE01-T102-AS:  Row A 0.0000221 J 0.00000168 U 7.71E-05 4.34E-06 1.91E-04 5.43E-06 0.00000231 U 0.0000191 J 0.00000231 U 0.00000283 U 0.00000411 U
value to use:  Row B 0.0000221 0.00000168 0.0000771 0.00000434 0.000191 0.00000543 0.00000231 0.0000191 0 0.00000231 0.00000283 0.00000411 

55 congener TEC:  Row C 2.21E-09 5.04E-10 2.31E-09 1.30E-10 5.73E-09 1.63E-10 2.31E-07 5.73E-10 6.93E-11 8.49E-08 1.23E-10 1.87E+00 1.11E-08 1.69E-07 3.28E-07 2.03E-08 2.23E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12D-CE01-TTR1-AS:  Row A 4.17E-05 0.00000182 U 1.33E-04 5.58E-06 3.35E-04 7.43E-06 0.00000177 U 3.36E-05 0.0000131 J 0.00000272 U 0.00000188 U

value to use:  Row B 0.0000417 0.00000182 0.000133 0.00000558 0.000335 0.00000743 0.00000177 0.0000336 0 0.0000131 0.00000272 0.00000188 
56 congener TEC:  Row C 4.17E-09 5.46E-10 3.99E-09 1.67E-10 1.01E-08 2.23E-10 1.77E-07 1.01E-09 3.93E-10 8.16E-08 5.64E-11 1.73E+00 2.00E-08 1.50E-07 2.79E-07 1.66E-08 1.83E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12D-CE01-TTR2-AS:  Row A 0.0000367 J 0.00000162 U 1.07E-04 5.35E-06 2.68E-04 0.000005 J 0.00000248 U 2.61E-05 9.79E-06 0.00000256 U 0.00000144 U
value to use:  Row B 0.0000367 0.00000162 0.000107 0.00000535 0.000268 0.000005 0.00000248 0.0000261 0 0.00000979 0.00000256 0.00000144 

57 congener TEC:  Row C 3.67E-09 4.86E-10 3.21E-09 1.61E-10 8.04E-09 1.50E-10 2.48E-07 7.83E-10 2.94E-10 7.68E-08 4.32E-11 1.82E+00 1.63E-08 1.79E-07 3.42E-07 2.22E-08 2.44E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12D-CE02-T000-AS:  Row A 0.0000145 J 0.00000165 U 4.69E-05 0.00000131 U 1.16E-04 0.00000141 U 0.00000154 U 0.0000102 J 0.00000472 J 0.00000233 U 0.00000194 U

value to use:  Row B 0.0000145 0.00000165 0.0000469 0.00000131 0.000116 0.00000141 0.00000154 0.0000102 0 0.00000472 0.00000233 0.00000194 
58 congener TEC:  Row C 1.45E-09 4.95E-10 1.41E-09 3.93E-11 3.48E-09 4.23E-11 1.54E-07 3.06E-10 1.42E-10 6.99E-08 5.82E-11 1.89E+00 6.78E-09 1.19E-07 2.31E-07 1.35E-08 1.48E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12D-CE02-T014-AS:  Row A 1.72E-05 0.00000161 U 5.00E-05 0.00000327 J 1.37E-04 3.77E-06 0.00000145 U 0.0000114 U 5.31E-06 0.00000266 U 0.00000221 U
value to use:  Row B 0.0000172 0.00000161 0.00005 0.00000327 0.000137 0.00000377 0.00000145 0.0000114 0 0.00000531 0.00000266 0.00000221 

59 congener TEC:  Row C 1.72E-09 4.83E-10 1.50E-09 9.81E-11 4.11E-09 1.13E-10 1.45E-07 3.42E-10 1.59E-10 7.98E-08 6.63E-11 1.87E+00 7.70E-09 1.21E-07 2.33E-07 1.28E-08 1.41E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12D-CE02-T102-AS:  Row A 5.09E-05 1.79E-06 1.62E-04 0.00000914 J 3.84E-04 0.00000645 J 0.00000301 J 5.12E-05 0.0000161 J 0.00000223 U 3.85E-06

value to use:  Row B 0.0000509 0.00000179 0.000162 0.00000914 0.000384 0.00000645 0.00000301 0.0000512 0 0.0000161 0.00000223 0.00000385
60 congener TEC:  Row C 5.09E-09 5.37E-10 4.86E-09 2.74E-10 1.15E-08 1.94E-10 3.01E-07 1.54E-09 4.83E-10 6.69E-08 1.16E-10 1.86E-01 3.26E-07 3.59E-07 3.93E-07 2.98E-08 3.28E-07 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12D-CE02-TTR1-AS:  Row A 3.97E-05 0.00000175 U 1.29E-04 0.00000766 J 3.21E-04 4.93E-06 0.00000157 U 0.0000349 J 1.29E-05 0.00000299 U 0.00000202 U
value to use:  Row B 0.0000397 0.00000175 0.000129 0.00000766 0.000321 0.00000493 0.00000157 0.0000349 0 0.0000129 0.00000299 0.00000202 

61 congener TEC:  Row C 3.97E-09 5.25E-10 3.87E-09 2.30E-10 9.63E-09 1.48E-10 1.57E-07 1.05E-09 3.87E-10 8.97E-08 6.06E-11 1.73E+00 1.93E-08 1.43E-07 2.67E-07 1.49E-08 1.64E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12D-CE02-TTR2-AS:  Row A 0.0000325 J 0.00000163 U 1.08E-04 6.51E-06 2.65E-04 4.06E-06 0.00000149 U 0.0000332 J 9.46E-06 0.00000265 U 0.00000178 U

value to use:  Row B 0.0000325 0.00000163 0.000108 0.00000651 0.000265 0.00000406 0.00000149 0.0000332 0 0.00000946 0.00000265 0.00000178 
62 congener TEC:  Row C 3.25E-09 4.89E-10 3.24E-09 1.95E-10 7.95E-09 1.22E-10 1.49E-07 9.96E-10 2.84E-10 7.95E-08 5.34E-11 1.75E+00 1.60E-08 1.31E-07 2.45E-07 1.39E-08 1.53E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Surface Water
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

 

   

12C-CE21-T000-AS:  Row A
value to use:  Row B

50 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12C-CE21-T014-AS:  Row A

value to use:  Row B
51 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12C-CE21-T102-AS:  Row A
value to use:  Row B

52 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12D-CE01-T000-AS:  Row A

value to use:  Row B
53 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12D-CE01-T014-AS:  Row A
value to use:  Row B

54 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12D-CE01-T102-AS:  Row A

value to use:  Row B
55 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12D-CE01-TTR1-AS:  Row A
value to use:  Row B

56 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12D-CE01-TTR2-AS:  Row A

value to use:  Row B
57 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12D-CE02-T000-AS:  Row A
value to use:  Row B

58 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12D-CE02-T014-AS:  Row A

value to use:  Row B
59 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12D-CE02-T102-AS:  Row A
value to use:  Row B

60 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12D-CE02-TTR1-AS:  Row A

value to use:  Row B
61 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12D-CE02-TTR2-AS:  Row A
value to use:  Row B

62 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

       U" or "ND") may or may not be present, and           Highest TEC value is a DETECT, and there are no 

(Quasi) Sensitivity Analysis SECTION 2 (Quasi) Sensitivity Analysis SECTION 3

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no rejected ("R") values

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" value for 

highest U
Treatment 1

Comment

(Quasi) Sensitivity Analysis SECTION 1

         
 

 

                  
  KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions Comment

7.57E-08 J 7.57E-08 J
Qualified 9.35E-01 Qualified 9.35E-01

Dioxin/Furan Dioxin/Furan

6.98E-08 J 6.98E-08 J
Qualified 1.00E+00 Qualified 1.00E+00

Dioxin/Furan Dioxin/Furan

7.67E-08 J 7.67E-08 J
Qualified 9.53E-01 Qualified 9.53E-01

Dioxin/Furan Dioxin/Furan

1.55E-07 J 1.55E-07 J
Qualified 9.73E-01 Qualified 9.73E-01

Dioxin/Furan Dioxin/Furan

1.86E-07 J 1.86E-07 J
Qualified 9.50E-01 Qualified 9.50E-01

Dioxin/Furan Dioxin/Furan

2.23E-07 J 2.23E-07 J
Qualified 9.75E-01 Qualified 9.75E-01

Dioxin/Furan Dioxin/Furan

1.83E-07 J 1.83E-07 J
Qualified 9.30E-01 Qualified 9.30E-01

Dioxin/Furan Dioxin/Furan

2.44E-07 J 2.44E-07 J
Qualified 9.63E-01 Qualified 9.63E-01

Dioxin/Furan Dioxin/Furan

1.48E-07 J 1.48E-07 J
Qualified 9.79E-01 Qualified 9.79E-01

Dioxin/Furan Dioxin/Furan

1.41E-07 J 1.41E-07 J
Qualified 9.67E-01 Qualified 9.67E-01

Dioxin/Furan Dioxin/Furan

3.28E-07 J
Qualified 9.40E-01

Dioxin/Furan

1.64E-07 J 1.64E-07 J
Qualified 9.32E-01 Qualified 9.32E-01

Dioxin/Furan Dioxin/Furan

1.53E-07 J 1.53E-07 J
Qualified 9.52E-01 Qualified 9.52E-01

Dioxin/Furan Dioxin/Furan
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Project Name:
Matrix: Sitewide Surface Water Data entered by:

LPRSA Surface Water Units: ug/L Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

EPA Advanced KM TEQ Calculator
LPRSA Baseline HHRA

TEQs from Substitution KM Method

AECOM

11/11/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e 

15
6)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL & 
sum

U = DL & 
sum "mean"

Sample KM 
TEQ

Qualifi
er Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
12D-CE03-T000-AS:  Row A 0.000015 J 0.00000176 U 4.09E-05 1.58E-06 9.78E-05 0.00000137 U 0.00000154 U 0.00000946 J 0.00000379 J 0.00000247 U 0.00000186 U

value to use:  Row B 0.000015 0.00000176 0.0000409 0.00000158 0.0000978 0.00000137 0.00000154 0.00000946 0 0.00000379 0.00000247 0.00000186 
63 congener TEC:  Row C 1.50E-09 5.28E-10 1.23E-09 4.74E-11 2.93E-09 4.11E-11 1.54E-07 2.84E-10 1.14E-10 7.41E-08 5.58E-11 1.90E+00 6.11E-09 1.20E-07 2.35E-07 1.34E-08 1.47E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12D-CE03-T014-AS:  Row A 0.0000204 J 0.000000854 U 5.04E-05 2.36E-06 1.26E-04 2.56E-06 0.00000121 U 0.0000127 U 0.00000453 J 0.00000111 U 0.00000177 J
value to use:  Row B 0.0000204 0.000000854 0.0000504 0.00000236 0.000126 0.00000256 0.00000121 0.0000127 0 0.00000453 0.00000111 0.00000177 

64 congener TEC:  Row C 2.04E-09 2.56E-10 1.51E-09 7.08E-11 3.78E-09 7.68E-11 1.21E-07 3.81E-10 1.36E-10 3.33E-08 5.31E-11 1.82E+00 7.67E-09 8.51E-08 1.63E-07 1.18E-08 1.30E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12D-CE03-T102-AS:  Row A 0.0000294 J 0.00000158 U 9.35E-05 0.00000597 J 2.36E-04 2.72E-06 0.00000198 U 0.0000301 J 7.93E-06 0.00000254 U 0.00000344 U

value to use:  Row B 0.0000294 0.00000158 0.0000935 0.00000597 0.000236 0.00000272 0.00000198 0.0000301 0 0.00000793 0.00000254 0.00000344 
65 congener TEC:  Row C 2.94E-09 4.74E-10 2.81E-09 1.79E-10 7.08E-09 8.16E-11 1.98E-07 9.03E-10 2.38E-10 7.62E-08 1.03E-10 1.81E+00 1.42E-08 1.52E-07 2.89E-07 1.95E-08 2.14E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12D-CE03-TTR1-AS:  Row A 0.0000321 J 0.00000231 U 1.03E-04 0.00000644 J 2.71E-04 0.00000618 J 0.00000233 U 2.39E-05 0.0000101 J 0.00000328 U 0.0000038 U
value to use:  Row B 0.0000321 0.00000231 0.000103 0.00000644 0.000271 0.00000618 0.00000233 0.0000239 0 0.0000101 0.00000328 0.0000038 

66 congener TEC:  Row C 3.21E-09 6.93E-10 3.09E-09 1.93E-10 8.13E-09 1.85E-10 2.33E-07 7.17E-10 3.03E-10 9.84E-08 1.14E-10 1.83E+00 1.58E-08 1.82E-07 3.48E-07 2.09E-08 2.30E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12D-CE03-TTR2-AS:  Row A 0.000026 J 0.00000138 U 7.54E-05 2.76E-06 1.84E-04 3.41E-06 0.0000015 U 0.0000227 J 0.00000902 J 0.00000231 U 0.00000147 U

value to use:  Row B 0.000026 0.00000138 0.0000754 0.00000276 0.000184 0.00000341 0.0000015 0.0000227 0 0.00000902 0.00000231 0.00000147 
67 congener TEC:  Row C 2.60E-09 4.14E-10 2.26E-09 8.28E-11 5.52E-09 1.02E-10 1.50E-07 6.81E-10 2.71E-10 6.93E-08 4.41E-11 1.81E+00 1.15E-08 1.21E-07 2.31E-07 1.36E-08 1.49E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12D-CE04-T000-AS:  Row A 0.000027 J 0.0000021 U 9.11E-05 4.41E-06 2.33E-04 4.34E-06 0.000002 U 0.0000273 J 0.0000103 J 0.00000318 U 0.00000303 U
value to use:  Row B 0.000027 0.0000021 0.0000911 0.00000441 0.000233 0.00000434 0.000002 0.0000273 0 0.0000103 0.00000318 0.00000303 

68 congener TEC:  Row C 2.70E-09 6.30E-10 2.73E-09 1.32E-10 6.99E-09 1.30E-10 2.00E-07 8.19E-10 3.09E-10 9.54E-08 9.09E-11 1.83E+00 1.38E-08 1.62E-07 3.10E-07 1.80E-08 1.97E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12D-CE04-T014-AS:  Row A 3.95E-05 0.00000164 U 1.29E-04 0.00000947 J 3.63E-04 6.93E-06 9.81E-07 4.51E-05 1.04E-05 0.00000259 U 4.13E-06

value to use:  Row B 0.0000395 0.00000164 0.000129 0.00000947 0.000363 0.00000693 0.000000981 0.0000451 0 0.0000104 0.00000259 0.00000413
69 congener TEC:  Row C 3.95E-09 4.92E-10 3.87E-09 2.84E-10 1.09E-08 2.08E-10 9.81E-08 1.35E-09 3.12E-10 7.77E-08 1.24E-10 4.94E-01 1.19E-07 1.58E-07 1.97E-07 1.11E-08 1.22E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12D-CE04-T102-AS:  Row A 7.80E-05 0.0000017 U 1.48E-04 7.91E-06 3.75E-04 0.00000751 J 0.00000166 U 5.20E-05 1.46E-05 0.0000031 U 0.00000222 U
value to use:  Row B 0.000078 0.0000017 0.000148 0.00000791 0.000375 0.00000751 0.00000166 0.000052 0 0.0000146 0.0000031 0.00000222 

70 congener TEC:  Row C 7.80E-09 5.10E-10 4.44E-09 2.37E-10 1.13E-08 2.25E-10 1.66E-07 1.56E-09 4.38E-10 9.30E-08 6.66E-11 1.67E+00 2.60E-08 1.56E-07 2.86E-07 1.62E-08 1.79E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12D-CE04-TTR1-AS:  Row A 7.11E-05 0.0000019 U 2.30E-04 0.0000146 J 5.57E-04 9.55E-06 0.00000162 U 6.93E-05 0.0000234 J 0.00000363 U 5.87E-06

value to use:  Row B 0.0000711 0.0000019 0.00023 0.0000146 0.000557 0.00000955 0.00000162 0.0000693 0 0.0000234 0.00000363 0.00000587
71 congener TEC:  Row C 7.11E-09 5.70E-10 6.90E-09 4.38E-10 1.67E-08 2.87E-10 1.62E-07 2.08E-09 7.02E-10 1.09E-07 1.76E-10 1.60E+00 3.44E-08 1.70E-07 3.06E-07 1.82E-08 2.01E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12D-CE04-TTR2-AS:  Row A 5.45E-05 1.22E-06 1.53E-04 0.00000952 J 3.84E-04 0.00000606 J 9.39E-07 4.58E-05 0.0000164 J 0.00000113 U 3.99E-06
value to use:  Row B 0.0000545 0.00000122 0.000153 0.00000952 0.000384 0.00000606 0.000000939 0.0000458 0 0.0000164 0.00000113 0.00000399

72 congener TEC:  Row C 5.45E-09 3.66E-10 4.59E-09 2.86E-10 1.15E-08 1.82E-10 9.39E-08 1.37E-09 4.92E-10 3.39E-08 1.20E-10 2.51E-01 1.18E-07 1.35E-07 1.52E-07 1.10E-08 1.21E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12F-CE01-T000-AS:  Row A 5.03E-05 1.62E-06 1.75E-04 0.0000121 J 4.08E-04 6.50E-06 1.34E-06 4.86E-05 1.39E-05 3.40E-06 5.24E-06

value to use:  Row B 0.0000503 0.00000162 0.000175 0.0000121 0.000408 0.0000065 0.00000134 0.0000486 0 0.0000139 0.0000034 0.00000524
73 congener TEC:  Row C 5.03E-09 4.86E-10 5.25E-09 3.63E-10 1.22E-08 1.95E-10 1.34E-07 1.46E-09 4.17E-10 1.02E-07 1.57E-10 No difference 2.62E-07 2.62E-07 2.62E-07 2.38E-08 2.62E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12F-CE01-T014-AS:  Row A 5.91E-05 1.58E-06 2.16E-04 0.0000144 J 5.35E-04 8.63E-06 3.15E-06 6.48E-05 0.0000222 J 2.87E-06 0.00000642 J
value to use:  Row B 0.0000591 0.00000158 0.000216 0.0000144 0.000535 0.00000863 0.00000315 0.0000648 0 0.0000222 0.00000287 0.00000642 

74 congener TEC:  Row C 5.91E-09 4.74E-10 6.48E-09 4.32E-10 1.61E-08 2.59E-10 3.15E-07 1.94E-09 6.66E-10 8.61E-08 1.93E-10 No difference 4.34E-07 4.34E-07 4.34E-07 3.94E-08 4.34E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12F-CE01-T102-AS:  Row A 5.66E-05 2.20E-06 2.16E-04 1.26E-05 5.25E-04 0.0000103 J 0.00000367 J 7.61E-05 0.0000219 J 2.18E-06 0.0000074 J

value to use:  Row B 0.0000566 0.0000022 0.000216 0.0000126 0.000525 0.0000103 0.00000367 0.0000761 0 0.0000219 0.00000218 0.0000074 
75 congener TEC:  Row C 5.66E-09 6.60E-10 6.48E-09 3.78E-10 1.58E-08 3.09E-10 3.67E-07 2.28E-09 6.57E-10 6.54E-08 2.22E-10 No difference 4.65E-07 4.65E-07 4.65E-07 4.23E-08 4.65E-07 J Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Surface Water
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

 

   

12D-CE03-T000-AS:  Row A
value to use:  Row B

63 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12D-CE03-T014-AS:  Row A

value to use:  Row B
64 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12D-CE03-T102-AS:  Row A
value to use:  Row B

65 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12D-CE03-TTR1-AS:  Row A

value to use:  Row B
66 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12D-CE03-TTR2-AS:  Row A
value to use:  Row B

67 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12D-CE04-T000-AS:  Row A

value to use:  Row B
68 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12D-CE04-T014-AS:  Row A
value to use:  Row B

69 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12D-CE04-T102-AS:  Row A

value to use:  Row B
70 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12D-CE04-TTR1-AS:  Row A
value to use:  Row B

71 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12D-CE04-TTR2-AS:  Row A

value to use:  Row B
72 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12F-CE01-T000-AS:  Row A
value to use:  Row B

73 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12F-CE01-T014-AS:  Row A

value to use:  Row B
74 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12F-CE01-T102-AS:  Row A
value to use:  Row B

75 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

       U" or "ND") may or may not be present, and           Highest TEC value is a DETECT, and there are no 

(Quasi) Sensitivity Analysis SECTION 2 (Quasi) Sensitivity Analysis SECTION 3

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no rejected ("R") values

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" value for 

highest U
Treatment 1

Comment

(Quasi) Sensitivity Analysis SECTION 1

         
 

 

                  
  KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions Comment

1.47E-07 J 1.47E-07 J
Qualified 9.82E-01 Qualified 9.82E-01

Dioxin/Furan Dioxin/Furan

1.30E-07 J 1.30E-07 J
Qualified 9.67E-01 Qualified 9.67E-01

Dioxin/Furan Dioxin/Furan

2.14E-07 J 2.14E-07 J
Qualified 9.65E-01 Qualified 9.65E-01

Dioxin/Furan Dioxin/Furan

2.30E-07 J 2.30E-07 J
Qualified 9.66E-01 Qualified 9.66E-01

Dioxin/Furan Dioxin/Furan

1.49E-07 J 1.49E-07 J
Qualified 9.66E-01 Qualified 9.66E-01

Dioxin/Furan Dioxin/Furan

1.97E-07 J 1.97E-07 J
Qualified 9.68E-01 Qualified 9.68E-01

Dioxin/Furan Dioxin/Furan

1.22E-07 none
Qualified 3.98E-01

Dioxin/Furan

1.79E-07 J 1.79E-07 J
Qualified 9.10E-01 Qualified 9.10E-01

Dioxin/Furan Dioxin/Furan

2.01E-07 J 2.01E-07 J
Qualified 8.91E-01 Qualified 8.91E-01

Dioxin/Furan Dioxin/Furan

1.21E-07 none
Qualified 2.29E-01

Dioxin/Furan

2.62E-07 none
Qualified 1.39E-03

Dioxin/Furan

4.34E-07 none
Qualified 2.98E-03

Dioxin/Furan

4.65E-07 J
Qualified 7.92E-01

Dioxin/Furan
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Project Name:
Matrix: Sitewide Surface Water Data entered by:

LPRSA Surface Water Units: ug/L Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

EPA Advanced KM TEQ Calculator
LPRSA Baseline HHRA

TEQs from Substitution KM Method

AECOM

11/11/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e 

15
6)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL & 
sum

U = DL & 
sum "mean"

Sample KM 
TEQ

Qualifi
er Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
12F-CE01-TTR1-AS:  Row A 1.03E-04 2.85E-06 4.22E-04 0.0000271 J 1.05E-03 1.89E-05 0.00000392 J 1.29E-04 4.74E-05 7.13E-06 0.0000148 J

value to use:  Row B 0.000103 0.00000285 0.000422 0.0000271 0.00105 0.0000189 0.00000392 0.000129 0 0.0000474 0.00000713 0.0000148 
76 congener TEC:  Row C 1.03E-08 8.55E-10 1.27E-08 8.13E-10 3.15E-08 5.67E-10 3.92E-07 3.87E-09 1.42E-09 2.14E-07 4.44E-10 No difference 6.68E-07 6.68E-07 6.68E-07 6.08E-08 6.68E-07 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12F-CE01-TTR2-AS:  Row A 6.95E-05 0.00000307 J 2.90E-04 0.0000176 J 7.28E-04 1.30E-05 0.00000205 J 8.21E-05 0.0000293 J 2.54E-06 5.47E-06
value to use:  Row B 0.0000695 0.00000307 0.00029 0.0000176 0.000728 0.000013 0.00000205 0.0000821 0 0.0000293 0.00000254 0.00000547

77 congener TEC:  Row C 6.95E-09 9.21E-10 8.70E-09 5.28E-10 2.18E-08 3.90E-10 2.05E-07 2.46E-09 8.79E-10 7.62E-08 1.64E-10 No difference 3.24E-07 3.24E-07 3.24E-07 2.95E-08 3.24E-07 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12F-CE02-T000-BS:  Row A 0.0000297 J 1.12E-06 9.79E-05 5.82E-06 2.54E-04 5.31E-06 0.00000154 J 2.93E-05 0.0000102 J 1.98E-06 0.00000253 J

value to use:  Row B 0.0000297 0.00000112 0.0000979 0.00000582 0.000254 0.00000531 0.00000154 0.0000293 0 0.0000102 0.00000198 0.00000253 
78 congener TEC:  Row C 2.97E-09 3.36E-10 2.94E-09 1.75E-10 7.62E-09 1.59E-10 1.54E-07 8.79E-10 3.06E-10 5.94E-08 7.59E-11 No difference 2.29E-07 2.29E-07 2.29E-07 2.08E-08 2.29E-07 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12F-CE02-T014-AS:  Row A 0.0000364 J 1.76E-06 1.31E-04 0.0000111 J 3.15E-04 7.23E-06 1.51E-06 0.0000378 J 0.0000163 J 0.00000093 U 0.00000279 J
value to use:  Row B 0.0000364 0.00000176 0.000131 0.0000111 0.000315 0.00000723 0.00000151 0.0000378 0 0.0000163 0.00000093 0.00000279 

79 congener TEC:  Row C 3.64E-09 5.28E-10 3.93E-09 3.33E-10 9.45E-09 2.17E-10 1.51E-07 1.13E-09 4.89E-10 2.79E-08 8.37E-11 1.51E-01 1.71E-07 1.85E-07 1.99E-07 1.57E-08 1.73E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12F-CE02-T102-AS:  Row A 5.40E-05 0.00000268 J 1.99E-04 0.0000151 J 4.86E-04 9.40E-06 2.70E-06 6.56E-05 0.0000237 J 1.45E-06 0.00000743 J

value to use:  Row B 0.000054 0.00000268 0.000199 0.0000151 0.000486 0.0000094 0.0000027 0.0000656 0 0.0000237 0.00000145 0.00000743 
80 congener TEC:  Row C 5.40E-09 8.04E-10 5.97E-09 4.53E-10 1.46E-08 2.82E-10 2.70E-07 1.97E-09 7.11E-10 4.35E-08 2.23E-10 No difference 3.44E-07 3.44E-07 3.44E-07 3.13E-08 3.44E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12F-CE02-TTR1-AS:  Row A 1.25E-04 2.55E-06 4.47E-04 0.0000311 J 1.08E-03 2.42E-05 3.12E-06 1.41E-04 4.54E-05 0.00000668 J 1.36E-05
value to use:  Row B 0.000125 0.00000255 0.000447 0.0000311 0.00108 0.0000242 0.00000312 0.000141 0 0.0000454 0.00000668 0.0000136

81 congener TEC:  Row C 1.25E-08 7.65E-10 1.34E-08 9.33E-10 3.24E-08 7.26E-10 3.12E-07 4.23E-09 1.36E-09 2.00E-07 4.08E-10 No difference 5.79E-07 5.79E-07 5.79E-07 5.26E-08 5.79E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12F-CE02-TTR2-AS:  Row A 4.84E-05 1.79E-06 1.93E-04 0.0000134 J 4.66E-04 0.00000921 J 1.97E-06 5.71E-05 0.0000181 J 0.00000129 U 4.80E-06

value to use:  Row B 0.0000484 0.00000179 0.000193 0.0000134 0.000466 0.00000921 0.00000197 0.0000571 0 0.0000181 0.00000129 0.0000048
82 congener TEC:  Row C 4.84E-09 5.37E-10 5.79E-09 4.02E-10 1.40E-08 2.76E-10 1.97E-07 1.71E-09 5.43E-10 3.87E-08 1.44E-10 1.58E-01 2.25E-07 2.45E-07 2.64E-07 2.08E-08 2.28E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12F-CE03-T000-AS:  Row A 1.50E-05 0.000000886 U 5.63E-05 3.45E-06 1.33E-04 2.14E-06 0.00000066 U 1.12E-05 4.40E-06 0.000000521 U 9.98E-07
value to use:  Row B 0.000015 0.000000886 0.0000563 0.00000345 0.000133 0.00000214 0.00000066 0.0000112 0 0.0000044 0.000000521 0.000000998

83 congener TEC:  Row C 1.50E-09 2.66E-10 1.69E-09 1.04E-10 3.99E-09 6.42E-11 6.60E-08 3.36E-10 1.32E-10 1.56E-08 2.99E-11 1.68E+00 7.84E-09 4.88E-08 8.97E-08 6.80E-09 7.48E-08 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12F-CE03-T014-AS:  Row A 0.0000202 J 0.000000778 U 7.91E-05 0.00000416 J 1.85E-04 4.20E-06 5.73E-07 0.0000168 J 4.27E-06 0.000000637 U 0.00000146 J

value to use:  Row B 0.0000202 0.000000778 0.0000791 0.00000416 0.000185 0.0000042 0.000000573 0.0000168 0 0.00000427 0.000000637 0.00000146 
84 congener TEC:  Row C 2.02E-09 2.33E-10 2.37E-09 1.25E-10 5.55E-09 1.26E-10 5.73E-08 5.04E-10 1.28E-10 1.91E-08 4.38E-11 2.48E-01 6.82E-08 7.78E-08 8.75E-08 6.32E-09 6.95E-08 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12F-CE03-T102-AS:  Row A 0.0000383 J 0.00000101 U 1.30E-04 0.0000102 J 3.03E-04 5.69E-06 1.19E-06 4.23E-05 0.0000146 J 0.00000215 J 0.00000356 J
value to use:  Row B 0.0000383 0.00000101 0.00013 0.0000102 0.000303 0.00000569 0.00000119 0.0000423 0 0.0000146 0.00000215 0.00000356 

85 congener TEC:  Row C 3.83E-09 3.03E-10 3.90E-09 3.06E-10 9.09E-09 1.71E-10 1.19E-07 1.27E-09 4.38E-10 6.45E-08 1.07E-10 1.49E-03 2.03E-07 2.03E-07 2.03E-07 1.84E-08 2.03E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12F-CE03-TTR1-AS:  Row A 8.09E-05 2.52E-06 2.86E-04 0.0000206 J 7.03E-04 0.000018 J 0.00000378 J 8.62E-05 0.0000327 J 0.00000116 U 0.00000877 J

value to use:  Row B 0.0000809 0.00000252 0.000286 0.0000206 0.000703 0.000018 0.00000378 0.0000862 0 0.0000327 0.00000116 0.00000877 
86 congener TEC:  Row C 8.09E-09 7.56E-10 8.58E-09 6.18E-10 2.11E-08 5.40E-10 3.78E-07 2.59E-09 9.81E-10 3.48E-08 2.63E-10 7.93E-02 4.22E-07 4.39E-07 4.56E-07 3.88E-08 4.26E-07 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12F-CE03-TTR2-AS:  Row A 4.39E-05 0.000000794 U 1.51E-04 0.0000107 J 3.73E-04 0.00000792 J 1.24E-06 4.65E-05 0.0000153 J 1.81E-06 4.22E-06
value to use:  Row B 0.0000439 0.000000794 0.000151 0.0000107 0.000373 0.00000792 0.00000124 0.0000465 0 0.0000153 0.00000181 0.00000422

87 congener TEC:  Row C 4.39E-09 2.38E-10 4.53E-09 3.21E-10 1.12E-08 2.38E-10 1.24E-07 1.40E-09 4.59E-10 5.43E-08 1.27E-10 1.18E-03 2.01E-07 2.01E-07 2.01E-07 1.83E-08 2.01E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12F-CE04-T000-AS:  Row A 0.0000359 J 0.00000115 U 1.37E-04 8.88E-06 3.20E-04 0.000008 J 0.00000139 U 0.000038 J 1.22E-05 0.00000168 U 0.00000153 U

value to use:  Row B 0.0000359 0.00000115 0.000137 0.00000888 0.00032 0.000008 0.00000139 0.000038 0 0.0000122 0.00000168 0.00000153 
88 congener TEC:  Row C 3.59E-09 3.45E-10 4.11E-09 2.66E-10 9.60E-09 2.40E-10 1.39E-07 1.14E-09 3.66E-10 5.04E-08 4.59E-11 1.66E+00 1.93E-08 1.14E-07 2.09E-07 1.34E-08 1.47E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Surface Water
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

 

   

12F-CE01-TTR1-AS:  Row A
value to use:  Row B

76 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12F-CE01-TTR2-AS:  Row A

value to use:  Row B
77 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12F-CE02-T000-BS:  Row A
value to use:  Row B

78 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12F-CE02-T014-AS:  Row A

value to use:  Row B
79 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12F-CE02-T102-AS:  Row A
value to use:  Row B

80 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12F-CE02-TTR1-AS:  Row A

value to use:  Row B
81 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12F-CE02-TTR2-AS:  Row A
value to use:  Row B

82 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12F-CE03-T000-AS:  Row A

value to use:  Row B
83 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12F-CE03-T014-AS:  Row A
value to use:  Row B

84 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12F-CE03-T102-AS:  Row A

value to use:  Row B
85 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12F-CE03-TTR1-AS:  Row A
value to use:  Row B

86 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12F-CE03-TTR2-AS:  Row A

value to use:  Row B
87 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12F-CE04-T000-AS:  Row A
value to use:  Row B

88 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

       U" or "ND") may or may not be present, and           Highest TEC value is a DETECT, and there are no 

(Quasi) Sensitivity Analysis SECTION 2 (Quasi) Sensitivity Analysis SECTION 3

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no rejected ("R") values

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" value for 

highest U
Treatment 1

Comment

(Quasi) Sensitivity Analysis SECTION 1

         
 

 

                  
  KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions Comment

6.68E-07 J
Qualified 5.88E-01

Dioxin/Furan

3.24E-07 J
Qualified 6.40E-01

Dioxin/Furan

2.29E-07 J
Qualified 6.88E-01

Dioxin/Furan

1.73E-07 none
Qualified 1.69E-01

Dioxin/Furan

3.44E-07 none
Qualified 6.37E-03

Dioxin/Furan

5.79E-07 none
Qualified 3.48E-01

Dioxin/Furan

2.28E-07 none
Qualified 1.51E-01

Dioxin/Furan

7.48E-08 J 7.48E-08 J
Qualified 9.13E-01 Qualified 9.13E-01

Dioxin/Furan Dioxin/Furan

6.95E-08 none
Qualified 2.52E-01

Dioxin/Furan

2.03E-07 none
Qualified 3.42E-01

Dioxin/Furan

4.26E-07 J
Qualified 9.10E-01

Dioxin/Furan

2.01E-07 none
Qualified 6.24E-03

Dioxin/Furan

1.47E-07 J 1.47E-07 J
Qualified 9.31E-01 Qualified 9.31E-01

Dioxin/Furan Dioxin/Furan
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Project Name:
Matrix: Sitewide Surface Water Data entered by:

LPRSA Surface Water Units: ug/L Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

EPA Advanced KM TEQ Calculator
LPRSA Baseline HHRA

TEQs from Substitution KM Method

AECOM

11/11/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e 

15
6)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL & 
sum

U = DL & 
sum "mean"

Sample KM 
TEQ

Qualifi
er Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
12F-CE04-T014-AS:  Row A 5.89E-05 1.82E-06 2.10E-04 1.11E-05 4.91E-04 0.0000144 J 0.00000292 J 5.95E-05 0.0000191 J 2.93E-06 0.00000548 J

value to use:  Row B 0.0000589 0.00000182 0.00021 0.0000111 0.000491 0.0000144 0.00000292 0.0000595 0 0.0000191 0.00000293 0.00000548 
89 congener TEC:  Row C 5.89E-09 5.46E-10 6.30E-09 3.33E-10 1.47E-08 4.32E-10 2.92E-07 1.79E-09 5.73E-10 8.79E-08 1.64E-10 No difference 4.11E-07 4.11E-07 4.11E-07 3.73E-08 4.11E-07 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12F-CE04-T102-AS:  Row A 5.16E-05 1.53E-06 2.10E-04 0.000014 J 5.21E-04 0.0000129 J 0.00000196 J 7.64E-05 0.0000244 J 3.00E-06 0.00000586 J
value to use:  Row B 0.0000516 0.00000153 0.00021 0.000014 0.000521 0.0000129 0.00000196 0.0000764 0 0.0000244 0.000003 0.00000586 

90 congener TEC:  Row C 5.16E-09 4.59E-10 6.30E-09 4.20E-10 1.56E-08 3.87E-10 1.96E-07 2.29E-09 7.32E-10 9.00E-08 1.76E-10 No difference 3.18E-07 3.18E-07 3.18E-07 2.89E-08 3.18E-07 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12F-CE04-TTR1-AS:  Row A 1.19E-04 4.94E-06 4.55E-04 0.0000338 J 1.09E-03 2.14E-05 3.82E-06 1.50E-04 5.15E-05 8.01E-06 0.0000137 J

value to use:  Row B 0.000119 0.00000494 0.000455 0.0000338 0.00109 0.0000214 0.00000382 0.00015 0 0.0000515 0.00000801 0.0000137 
91 congener TEC:  Row C 1.19E-08 1.48E-09 1.37E-08 1.01E-09 3.27E-08 6.42E-10 3.82E-07 4.50E-09 1.55E-09 2.40E-07 4.11E-10 No difference 6.90E-07 6.90E-07 6.90E-07 6.27E-08 6.90E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12F-CE04-TTR2-AS:  Row A 8.14E-05 3.08E-06 3.00E-04 0.0000187 J 7.31E-04 1.13E-05 3.57E-06 9.50E-05 0.0000347 J 0.0000049 J 8.33E-06
value to use:  Row B 0.0000814 0.00000308 0.0003 0.0000187 0.000731 0.0000113 0.00000357 0.000095 0 0.0000347 0.0000049 0.00000833

92 congener TEC:  Row C 8.14E-09 9.24E-10 9.00E-09 5.61E-10 2.19E-08 3.39E-10 3.57E-07 2.85E-09 1.04E-09 1.47E-07 2.50E-10 No difference 5.49E-07 5.49E-07 5.49E-07 4.99E-08 5.49E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12G-CE01-T000-AS:  Row A 0.0000233 J 0.000000881 U 7.78E-05 0.0000059 J 2.10E-04 4.02E-06 1.08E-06 0.00002 J 0.00000825 J 0.000000616 U 2.09E-06

value to use:  Row B 0.0000233 0.000000881 0.0000778 0.0000059 0.00021 0.00000402 0.00000108 0.00002 0 0.00000825 0.000000616 0.00000209
93 congener TEC:  Row C 2.33E-09 2.64E-10 2.33E-09 1.77E-10 6.30E-09 1.21E-10 1.08E-07 6.00E-10 2.48E-10 1.85E-08 6.27E-11 1.45E-01 1.20E-07 1.30E-07 1.39E-07 1.11E-08 1.22E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12G-CE01-T014-AS:  Row A 4.49E-05 1.11E-06 1.93E-04 0.000013 J 4.86E-04 0.0000144 J 3.02E-06 5.89E-05 0.000022 J 0.000000836 U 0.00000652 J
value to use:  Row B 0.0000449 0.00000111 0.000193 0.000013 0.000486 0.0000144 0.00000302 0.0000589 0 0.000022 0.000000836 0.00000652 

94 congener TEC:  Row C 4.49E-09 3.33E-10 5.79E-09 3.90E-10 1.46E-08 4.32E-10 3.02E-07 1.77E-09 6.60E-10 2.51E-08 1.96E-10 7.31E-02 3.31E-07 3.43E-07 3.56E-07 3.03E-08 3.34E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12G-CE01-T102-AS:  Row A 8.81E-05 3.31E-06 3.19E-04 2.01E-05 7.90E-04 0.0000177 J 1.52E-06 9.86E-05 0.0000346 J 0.00000132 U 6.93E-06

value to use:  Row B 0.0000881 0.00000331 0.000319 0.0000201 0.00079 0.0000177 0.00000152 0.0000986 0 0.0000346 0.00000132 0.00000693
95 congener TEC:  Row C 8.81E-09 9.93E-10 9.57E-09 6.03E-10 2.37E-08 5.31E-10 1.52E-07 2.96E-09 1.04E-09 3.96E-08 2.08E-10 1.80E-01 2.00E-07 2.20E-07 2.40E-07 1.87E-08 2.06E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12G-CE01-TTR1-AS:  Row A 7.09E-05 2.98E-06 2.46E-04 1.44E-05 6.34E-04 0.0000157 J 0.00000862 J 7.44E-05 0.0000263 J 3.37E-06 0.00000737 J
value to use:  Row B 0.0000709 0.00000298 0.000246 0.0000144 0.000634 0.0000157 0.00000862 0.0000744 0 0.0000263 0.00000337 0.00000737 

96 congener TEC:  Row C 7.09E-09 8.94E-10 7.38E-09 4.32E-10 1.90E-08 4.71E-10 8.62E-07 2.23E-09 7.89E-10 1.01E-07 2.21E-10 No difference 1.00E-06 1.00E-06 1.00E-06 9.11E-08 1.00E-06 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12G-CE01-TTR2-AS:  Row A 4.79E-05 1.65E-06 1.73E-04 0.0000103 J 4.50E-04 0.00000906 J 1.29E-06 4.83E-05 0.0000166 J 1.44E-06 4.16E-06

value to use:  Row B 0.0000479 0.00000165 0.000173 0.0000103 0.00045 0.00000906 0.00000129 0.0000483 0 0.0000166 0.00000144 0.00000416
97 congener TEC:  Row C 4.79E-09 4.95E-10 5.19E-09 3.09E-10 1.35E-08 2.72E-10 1.29E-07 1.45E-09 4.98E-10 4.32E-08 1.25E-10 No difference 1.99E-07 1.99E-07 1.99E-07 1.81E-08 1.99E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12G-CE02-T000-AS:  Row A 0.0000191 J 0.000000959 U 6.52E-05 4.13E-06 1.72E-04 5.79E-06 1.68E-06 1.44E-05 4.51E-06 0.000000624 U 9.26E-07
value to use:  Row B 0.0000191 0.000000959 0.0000652 0.00000413 0.000172 0.00000579 0.00000168 0.0000144 0 0.00000451 0.000000624 0.000000926

98 congener TEC:  Row C 1.91E-09 2.88E-10 1.96E-09 1.24E-10 5.16E-09 1.74E-10 1.68E-07 4.32E-10 1.35E-10 1.87E-08 2.78E-11 1.01E-01 1.78E-07 1.87E-07 1.97E-07 1.63E-08 1.79E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12G-CE02-T014-AS:  Row A 0.0000285 J 1.53E-06 9.67E-05 4.98E-06 2.21E-04 0.00000665 J 7.51E-07 0.0000264 J 0.00000868 J 0.000000652 U 2.58E-06

value to use:  Row B 0.0000285 0.00000153 0.0000967 0.00000498 0.000221 0.00000665 0.000000751 0.0000264 0 0.00000868 0.000000652 0.00000258
99 congener TEC:  Row C 2.85E-09 4.59E-10 2.90E-09 1.49E-10 6.63E-09 2.00E-10 7.51E-08 7.92E-10 2.60E-10 1.96E-08 7.74E-11 1.97E-01 8.94E-08 9.92E-08 1.09E-07 8.27E-09 9.10E-08 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12G-CE02-T102-AS:  Row A 1.60E-04 3.24E-06 5.80E-04 3.69E-05 1.60E-03 2.36E-05 4.59E-06 1.91E-04 6.39E-05 1.42E-05 1.74E-05
value to use:  Row B 0.00016 0.00000324 0.00058 0.0000369 0.0016 0.0000236 0.00000459 0.000191 0 0.0000639 0.0000142 0.0000174

100 congener TEC:  Row C 1.60E-08 9.72E-10 1.74E-08 1.11E-09 4.80E-08 7.08E-10 4.59E-07 5.73E-09 1.92E-09 4.26E-07 5.22E-10 No difference 9.77E-07 9.77E-07 9.77E-07 8.89E-08 9.77E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12G-CE02-TTR1-AS:  Row A 5.65E-05 2.57E-06 2.23E-04 0.0000119 J 0.000518 J 0.00001 J 2.08E-06 6.00E-05 0.0000205 J 5.24E-06 0.00000717 J

value to use:  Row B 0.0000565 0.00000257 0.000223 0.0000119 0.000518 0.00001 0.00000208 0.00006 0 0.0000205 0.00000524 0.00000717 
101 congener TEC:  Row C 5.65E-09 7.71E-10 6.69E-09 3.57E-10 1.55E-08 3.00E-10 2.08E-07 1.80E-09 6.15E-10 1.57E-07 2.15E-10 No difference 3.97E-07 3.97E-07 3.97E-07 3.61E-08 3.97E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Surface Water
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

 

   

12F-CE04-T014-AS:  Row A
value to use:  Row B

89 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12F-CE04-T102-AS:  Row A

value to use:  Row B
90 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12F-CE04-TTR1-AS:  Row A
value to use:  Row B

91 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12F-CE04-TTR2-AS:  Row A

value to use:  Row B
92 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12G-CE01-T000-AS:  Row A
value to use:  Row B

93 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12G-CE01-T014-AS:  Row A

value to use:  Row B
94 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12G-CE01-T102-AS:  Row A
value to use:  Row B

95 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12G-CE01-TTR1-AS:  Row A

value to use:  Row B
96 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12G-CE01-TTR2-AS:  Row A
value to use:  Row B

97 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12G-CE02-T000-AS:  Row A

value to use:  Row B
98 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12G-CE02-T014-AS:  Row A
value to use:  Row B

99 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12G-CE02-T102-AS:  Row A

value to use:  Row B
100 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12G-CE02-TTR1-AS:  Row A
value to use:  Row B

101 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

       U" or "ND") may or may not be present, and           Highest TEC value is a DETECT, and there are no 

(Quasi) Sensitivity Analysis SECTION 2 (Quasi) Sensitivity Analysis SECTION 3

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no rejected ("R") values

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" value for 

highest U
Treatment 1

Comment

(Quasi) Sensitivity Analysis SECTION 1

         
 

 

                  
  KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions Comment

4.11E-07 J
Qualified 7.14E-01

Dioxin/Furan

3.18E-07 J
Qualified 6.23E-01

Dioxin/Furan

6.90E-07 none
Qualified 2.06E-03

Dioxin/Furan

5.49E-07 none
Qualified 2.71E-01

Dioxin/Furan

1.22E-07 none
Qualified 1.59E-01

Dioxin/Furan

3.34E-07 none
Qualified 7.52E-02

Dioxin/Furan

2.06E-07 none
Qualified 1.72E-01

Dioxin/Furan

1.00E-06 J
Qualified 8.62E-01

Dioxin/Furan

1.99E-07 none
Qualified 5.43E-03

Dioxin/Furan

1.79E-07 none
Qualified 1.06E-01

Dioxin/Furan

9.10E-08 none
Qualified 2.17E-01

Dioxin/Furan

9.77E-07 none
Qualified

Dioxin/Furan

3.97E-07 none
Qualified 4.29E-02

Dioxin/Furan
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Project Name:
Matrix: Sitewide Surface Water Data entered by:

LPRSA Surface Water Units: ug/L Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

EPA Advanced KM TEQ Calculator
LPRSA Baseline HHRA

TEQs from Substitution KM Method

AECOM

11/11/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e 

15
6)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL & 
sum

U = DL & 
sum "mean"

Sample KM 
TEQ

Qualifi
er Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
12G-CE02-TTR2-AS:  Row A 6.71E-05 1.80E-06 0.00024 J 0.0000155 J 0.000641 J 0.0000118 J 1.86E-06 7.83E-05 0.0000257 J 7.27E-06 0.00000807 J

value to use:  Row B 0.0000671 0.0000018 0.00024 0.0000155 0.000641 0.0000118 0.00000186 0.0000783 0 0.0000257 0.00000727 0.00000807 
102 congener TEC:  Row C 6.71E-09 5.40E-10 7.20E-09 4.65E-10 1.92E-08 3.54E-10 1.86E-07 2.35E-09 7.71E-10 2.18E-07 2.42E-10 No difference 4.42E-07 4.42E-07 4.42E-07 4.02E-08 4.42E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12G-CE03-T000-AS:  Row A 0.0000164 J 0.000000649 U 4.59E-05 2.39E-06 1.25E-04 0.00000256 J 4.86E-07 0.0000123 J 2.60E-06 0.000000443 U 0.000000286 U
value to use:  Row B 0.0000164 0.000000649 0.0000459 0.00000239 0.000125 0.00000256 0.000000486 0.0000123 0 0.0000026 0.000000443 0.000000286 

103 congener TEC:  Row C 1.64E-09 1.95E-10 1.38E-09 7.17E-11 3.75E-09 7.68E-11 4.86E-08 3.69E-10 7.80E-11 1.33E-08 8.58E-12 2.15E-01 5.60E-08 6.27E-08 6.95E-08 5.17E-09 5.69E-08 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12G-CE03-T014-AS:  Row A 0.000016 J 0.000000953 U 6.55E-05 0.00000341 J 1.62E-04 0.0000035 U 0.000000604 U 0.000012 U 4.16E-06 0.000000673 U 1.05E-06

value to use:  Row B 0.000016 0.000000953 0.0000655 0.00000341 0.000162 0.0000035 0.000000604 0.000012 0 0.00000416 0.000000673 0.00000105
104 congener TEC:  Row C 1.60E-09 2.86E-10 1.97E-09 1.02E-10 4.86E-09 1.05E-10 6.04E-08 3.60E-10 1.25E-10 2.02E-08 3.15E-11 1.65E+00 8.68E-09 4.94E-08 9.00E-08 6.39E-09 7.03E-08 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12G-CE03-T102-AS:  Row A 0.0000388 J 1.78E-06 1.12E-04 0.00000788 J 2.85E-04 0.0000073 J 0.00000146 J 0.0000335 J 1.01E-05 0.000000551 U 0.00000399 J
value to use:  Row B 0.0000388 0.00000178 0.000112 0.00000788 0.000285 0.0000073 0.00000146 0.0000335 0 0.0000101 0.000000551 0.00000399 

105 congener TEC:  Row C 3.88E-09 5.34E-10 3.36E-09 2.36E-10 8.55E-09 2.19E-10 1.46E-07 1.01E-09 3.03E-10 1.65E-08 1.20E-10 9.58E-02 1.64E-07 1.72E-07 1.81E-07 1.51E-08 1.66E-07 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12G-CE03-TTR1-AS:  Row A 5.88E-05 1.80E-06 1.80E-04 1.02E-05 4.34E-04 0.0000117 J 2.34E-06 4.93E-05 0.0000173 J 0.00000085 U 4.51E-06

value to use:  Row B 0.0000588 0.0000018 0.00018 0.0000102 0.000434 0.0000117 0.00000234 0.0000493 0 0.0000173 0.00000085 0.00000451
106 congener TEC:  Row C 5.88E-09 5.40E-10 5.40E-09 3.06E-10 1.30E-08 3.51E-10 2.34E-07 1.48E-09 5.19E-10 2.55E-08 1.35E-10 9.29E-02 2.62E-07 2.74E-07 2.87E-07 2.41E-08 2.65E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12G-CE03-TTR2-AS:  Row A 0.0000185 J 0.000000852 U 5.77E-05 4.00E-06 1.37E-04 3.84E-06 0.000000787 J 1.42E-05 0.00000461 J 0.000000566 U 1.27E-06
value to use:  Row B 0.0000185 0.000000852 0.0000577 0.000004 0.000137 0.00000384 0.000000787 0.0000142 0 0.00000461 0.000000566 0.00000127

107 congener TEC:  Row C 1.85E-09 2.56E-10 1.73E-09 1.20E-10 4.11E-09 1.15E-10 7.87E-08 4.26E-10 1.38E-10 1.70E-08 3.81E-11 1.80E-01 8.72E-08 9.58E-08 1.04E-07 8.03E-09 8.83E-08 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12G-CE04-T000-AS:  Row A 4.65E-05 0.000000962 U 1.54E-04 0.0000111 J 3.87E-04 0.00000845 J 1.49E-06 4.19E-05 0.0000133 J 0.000000771 U 3.36E-06

value to use:  Row B 0.0000465 0.000000962 0.000154 0.0000111 0.000387 0.00000845 0.00000149 0.0000419 0 0.0000133 0.000000771 0.00000336
108 congener TEC:  Row C 4.65E-09 2.89E-10 4.62E-09 3.33E-10 1.16E-08 2.54E-10 1.49E-07 1.26E-09 3.99E-10 2.31E-08 1.01E-10 1.27E-01 1.72E-07 1.84E-07 1.96E-07 1.59E-08 1.75E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12G-CE04-T014-AS:  Row A 0.0000318 J 0.00000137 U 1.11E-04 0.00000734 J 2.82E-04 0.00000548 U 1.15E-06 0.0000298 J 0.00000983 J 0.00000112 U 2.42E-06
value to use:  Row B 0.0000318 0.00000137 0.000111 0.00000734 0.000282 0.00000548 0.00000115 0.0000298 0 0.00000983 0.00000112 0.00000242

109 congener TEC:  Row C 3.18E-09 4.11E-10 3.33E-09 2.20E-10 8.46E-09 1.64E-10 1.15E-07 8.94E-10 2.95E-10 3.36E-08 7.26E-11 2.30E-01 1.31E-07 1.49E-07 1.66E-07 1.21E-08 1.34E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12G-CE04-T102-AS:  Row A 1.19E-04 3.31E-06 4.18E-04 0.0000349 J 1.15E-03 0.0000226 J 3.39E-06 1.39E-04 5.00E-05 4.63E-06 0.0000172 J

value to use:  Row B 0.000119 0.00000331 0.000418 0.0000349 0.00115 0.0000226 0.00000339 0.000139 0 0.00005 0.00000463 0.0000172 
110 congener TEC:  Row C 1.19E-08 9.93E-10 1.25E-08 1.05E-09 3.45E-08 6.78E-10 3.39E-07 4.17E-09 1.50E-09 1.39E-07 5.16E-10 No difference 5.46E-07 5.46E-07 5.46E-07 4.96E-08 5.46E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12G-CE04-TTR1-AS:  Row A 6.21E-05 1.78E-06 2.35E-04 1.16E-05 5.94E-04 0.0000129 J 1.88E-06 6.50E-05 0.0000253 J 0.000000893 U 0.00000731 J
value to use:  Row B 0.0000621 0.00000178 0.000235 0.0000116 0.000594 0.0000129 0.00000188 0.000065 0 0.0000253 0.000000893 0.00000731 

111 congener TEC:  Row C 6.21E-09 5.34E-10 7.05E-09 3.48E-10 1.78E-08 3.87E-10 1.88E-07 1.95E-09 7.59E-10 2.68E-08 2.19E-10 1.13E-01 2.23E-07 2.37E-07 2.50E-07 2.07E-08 2.27E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12G-CE04-TTR2-AS:  Row A 4.43E-05 0.00000141 J 1.51E-04 0.0000117 J 3.69E-04 6.74E-06 1.47E-06 4.51E-05 1.31E-05 1.43E-06 3.58E-06

value to use:  Row B 0.0000443 0.00000141 0.000151 0.0000117 0.000369 0.00000674 0.00000147 0.0000451 0 0.0000131 0.00000143 0.00000358
112 congener TEC:  Row C 4.43E-09 4.23E-10 4.53E-09 3.51E-10 1.11E-08 2.02E-10 1.47E-07 1.35E-09 3.93E-10 4.29E-08 1.07E-10 No difference 2.13E-07 2.13E-07 2.13E-07 1.93E-08 2.13E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12H-CE01-T000-AS:  Row A 0.0000364 J 1.06E-06 1.15E-04 0.0000069 J 3.17E-04 5.36E-06 1.26E-06 0.0000344 J 0.0000117 J 0.000000709 U 0.00000292 U
value to use:  Row B 0.0000364 0.00000106 0.000115 0.0000069 0.000317 0.00000536 0.00000126 0.0000344 0 0.0000117 0.000000709 0.00000292 

113 congener TEC:  Row C 3.64E-09 3.18E-10 3.45E-09 2.07E-10 9.51E-09 1.61E-10 1.26E-07 1.03E-09 3.51E-10 2.13E-08 8.76E-11 1.37E-01 1.45E-07 1.55E-07 1.66E-07 1.33E-08 1.47E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12H-CE01-T014-AS:  Row A 0.0000363 J 1.46E-06 1.11E-04 0.00000741 J 3.18E-04 5.14E-06 0.00000155 J 0.0000356 J 0.000011 J 0.000000925 U 0.00000338 U

value to use:  Row B 0.0000363 0.00000146 0.000111 0.00000741 0.000318 0.00000514 0.00000155 0.0000356 0 0.000011 0.000000925 0.00000338 
114 congener TEC:  Row C 3.63E-09 4.38E-10 3.33E-09 2.22E-10 9.54E-09 1.54E-10 1.55E-07 1.07E-09 3.30E-10 2.78E-08 1.01E-10 1.48E-01 1.74E-07 1.88E-07 2.02E-07 1.60E-08 1.76E-07 J Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Surface Water
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

 

   

12G-CE02-TTR2-AS:  Row A
value to use:  Row B

102 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12G-CE03-T000-AS:  Row A

value to use:  Row B
103 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12G-CE03-T014-AS:  Row A
value to use:  Row B

104 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12G-CE03-T102-AS:  Row A

value to use:  Row B
105 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12G-CE03-TTR1-AS:  Row A
value to use:  Row B

106 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12G-CE03-TTR2-AS:  Row A

value to use:  Row B
107 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12G-CE04-T000-AS:  Row A
value to use:  Row B

108 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12G-CE04-T014-AS:  Row A

value to use:  Row B
109 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12G-CE04-T102-AS:  Row A
value to use:  Row B

110 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12G-CE04-TTR1-AS:  Row A

value to use:  Row B
111 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12G-CE04-TTR2-AS:  Row A
value to use:  Row B

112 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12H-CE01-T000-AS:  Row A

value to use:  Row B
113 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12H-CE01-T014-AS:  Row A
value to use:  Row B

114 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

       U" or "ND") may or may not be present, and           Highest TEC value is a DETECT, and there are no 

(Quasi) Sensitivity Analysis SECTION 2 (Quasi) Sensitivity Analysis SECTION 3

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no rejected ("R") values

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" value for 

highest U
Treatment 1

Comment

(Quasi) Sensitivity Analysis SECTION 1

         
 

 

                  
  KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions Comment

4.42E-07 none
Qualified 6.39E-02

Dioxin/Furan

5.69E-08 none
Qualified 2.24E-01

Dioxin/Furan

7.03E-08 J 7.03E-08 J
Qualified 9.22E-01 Qualified 9.22E-01

Dioxin/Furan Dioxin/Furan

1.66E-07 J
Qualified 9.29E-01

Dioxin/Furan

2.65E-07 none
Qualified 9.18E-02

Dioxin/Furan

8.83E-08 J
Qualified 9.37E-01

Dioxin/Furan

1.75E-07 none
Qualified 1.25E-01

Dioxin/Furan

1.34E-07 none
Qualified 2.34E-01

Dioxin/Furan

5.46E-07 none
Qualified 4.11E-03

Dioxin/Furan

2.27E-07 none
Qualified 1.13E-01

Dioxin/Furan

2.13E-07 none
Qualified 3.64E-03

Dioxin/Furan

1.47E-07 none
Qualified 1.60E-01

Dioxin/Furan

1.76E-07 J
Qualified 9.33E-01

Dioxin/Furan
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Project Name:
Matrix: Sitewide Surface Water Data entered by:

LPRSA Surface Water Units: ug/L Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

EPA Advanced KM TEQ Calculator
LPRSA Baseline HHRA

TEQs from Substitution KM Method

AECOM

11/11/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e 

15
6)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL & 
sum

U = DL & 
sum "mean"

Sample KM 
TEQ

Qualifi
er Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
12H-CE01-T102-AS:  Row A 0.0000246 J 0.000000872 U 0.000118 J 6.70E-06 0.00028 J 3.98E-06 1.56E-06 3.83E-05 0.0000127 J 0.00000127 U 0.0000037 J

value to use:  Row B 0.0000246 0.000000872 0.000118 0.0000067 0.00028 0.00000398 0.00000156 0.0000383 0 0.0000127 0.00000127 0.0000037 
115 congener TEC:  Row C 2.46E-09 2.62E-10 3.54E-09 2.01E-10 8.40E-09 1.19E-10 1.56E-07 1.15E-09 3.81E-10 3.81E-08 1.11E-10 2.00E-01 1.72E-07 1.92E-07 2.11E-07 1.58E-08 1.74E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12H-CE01-TTR1-AS:  Row A 4.54E-05 0.000002 J 1.55E-04 0.0000104 J 4.25E-04 0.00000901 J 0.00000191 J 4.73E-05 0.0000166 J 0.00000165 U 0.00000437 U
value to use:  Row B 0.0000454 0.000002 0.000155 0.0000104 0.000425 0.00000901 0.00000191 0.0000473 0 0.0000166 0.00000165 0.00000437 

116 congener TEC:  Row C 4.54E-09 6.00E-10 4.65E-09 3.12E-10 1.28E-08 2.70E-10 1.91E-07 1.42E-09 4.98E-10 4.95E-08 1.31E-10 2.06E-01 2.16E-07 2.41E-07 2.66E-07 1.99E-08 2.19E-07 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12H-CE01-TTR2-AS:  Row A 5.08E-05 0.00000168 J 1.77E-04 0.0000109 J 4.44E-04 0.0000102 J 1.72E-06 5.17E-05 0.00002 J 0.000000625 U 0.00000421 J

value to use:  Row B 0.0000508 0.00000168 0.000177 0.0000109 0.000444 0.0000102 0.00000172 0.0000517 0 0.00002 0.000000625 0.00000421 
117 congener TEC:  Row C 5.08E-09 5.04E-10 5.31E-09 3.27E-10 1.33E-08 3.06E-10 1.72E-07 1.55E-09 6.00E-10 1.88E-08 1.26E-10 8.99E-02 1.99E-07 2.08E-07 2.18E-07 1.84E-08 2.02E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12H-CE02-T000-AS:  Row A 0.0000181 J 0.000000792 U 5.19E-05 2.73E-06 1.34E-04 2.20E-06 0.000000649 U 0.0000124 J 0.00000447 J 0.000000614 U 1.01E-06
value to use:  Row B 0.0000181 0.000000792 0.0000519 0.00000273 0.000134 0.0000022 0.000000649 0.0000124 0 0.00000447 0.000000614 0.00000101

118 congener TEC:  Row C 1.81E-09 2.38E-10 1.56E-09 8.19E-11 4.02E-09 6.60E-11 6.49E-08 3.72E-10 1.34E-10 1.84E-08 3.03E-11 1.68E+00 8.07E-09 4.99E-08 9.16E-08 6.72E-09 7.40E-08 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12H-CE02-T014-AS:  Row A 0.0000269 J 0.00000126 J 8.91E-05 4.81E-06 2.27E-04 3.86E-06 1.06E-06 0.0000209 J 0.00000828 J 0.000000485 U 0.00000185 J

value to use:  Row B 0.0000269 0.00000126 0.0000891 0.00000481 0.000227 0.00000386 0.00000106 0.0000209 0 0.00000828 0.000000485 0.00000185 
119 congener TEC:  Row C 2.69E-09 3.78E-10 2.67E-09 1.44E-10 6.81E-09 1.16E-10 1.06E-07 6.27E-10 2.48E-10 1.46E-08 5.55E-11 1.15E-01 1.20E-07 1.27E-07 1.34E-07 1.10E-08 1.21E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12H-CE02-T102-AS:  Row A 8.09E-05 4.47E-06 3.34E-04 2.02E-05 8.21E-04 0.000016 J 2.98E-06 1.10E-04 0.0000368 J 0.00000495 J 0.000011 J
value to use:  Row B 0.0000809 0.00000447 0.000334 0.0000202 0.000821 0.000016 0.00000298 0.00011 0 0.0000368 0.00000495 0.000011 

120 congener TEC:  Row C 8.09E-09 1.34E-09 1.00E-08 6.06E-10 2.46E-08 4.80E-10 2.98E-07 3.30E-09 1.10E-09 1.49E-07 3.30E-10 No difference 4.96E-07 4.96E-07 4.96E-07 4.51E-08 4.96E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12H-CE02-TTR1-AS:  Row A 7.59E-05 0.00000224 J 2.93E-04 0.0000167 J 7.33E-04 0.0000162 J 0.00000273 J 8.31E-05 0.0000289 J 7.76E-07 0.00000654 J

value to use:  Row B 0.0000759 0.00000224 0.000293 0.0000167 0.000733 0.0000162 0.00000273 0.0000831 0 0.0000289 0.000000776 0.00000654 
121 congener TEC:  Row C 7.59E-09 6.72E-10 8.79E-09 5.01E-10 2.20E-08 4.86E-10 2.73E-07 2.49E-09 8.67E-10 2.33E-08 1.96E-10 No difference 3.40E-07 3.40E-07 3.40E-07 3.09E-08 3.40E-07 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12H-CE02-TTR2-AS:  Row A 4.44E-05 0.000000731 U 1.63E-04 0.00000949 J 4.13E-04 0.00000899 J 0.00000141 J 4.51E-05 0.0000159 J 0.000000833 U 0.00000417 J
value to use:  Row B 0.0000444 0.000000731 0.000163 0.00000949 0.000413 0.00000899 0.00000141 0.0000451 0 0.0000159 0.000000833 0.00000417 

122 congener TEC:  Row C 4.44E-09 2.19E-10 4.89E-09 2.85E-10 1.24E-08 2.70E-10 1.41E-07 1.35E-09 4.77E-10 2.50E-08 1.25E-10 1.42E-01 1.65E-07 1.78E-07 1.90E-07 1.53E-08 1.68E-07 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12H-CE03-T000-AS:  Row A 1.10E-05 0.000000877 U 4.08E-05 1.84E-06 1.07E-04 1.37E-06 0.000000598 U 0.0000103 U 3.16E-06 0.000000825 U 0.00000062 U

value to use:  Row B 0.000011 0.000000877 0.0000408 0.00000184 0.000107 0.00000137 0.000000598 0.0000103 0 0.00000316 0.000000825 0.00000062 
123 congener TEC:  Row C 1.10E-09 2.63E-10 1.22E-09 5.52E-11 3.21E-09 4.11E-11 5.98E-08 3.09E-10 9.48E-11 2.48E-08 1.86E-11 1.76E+00 5.73E-09 4.83E-08 9.09E-08 5.52E-09 6.07E-08 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12H-CE03-T014-AS:  Row A 0.000019 J 1.26E-06 6.40E-05 0.00000388 J 1.66E-04 3.20E-06 0.000000627 U 0.0000131 U 4.23E-06 0.00000101 U 0.000000515 U
value to use:  Row B 0.000019 0.00000126 0.000064 0.00000388 0.000166 0.0000032 0.000000627 0.0000131 0 0.00000423 0.00000101 0.000000515 

124 congener TEC:  Row C 1.90E-09 3.78E-10 1.92E-09 1.16E-10 4.98E-09 9.60E-11 6.27E-08 3.93E-10 1.27E-10 3.03E-08 1.55E-11 1.66E+00 9.52E-09 5.62E-08 1.03E-07 6.11E-09 6.72E-08 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
12H-CE03-T102-AS:  Row A 0.0000316 J 0.000000987 U 1.25E-04 6.85E-06 3.10E-04 6.18E-06 0.00000207 J 4.05E-05 0.0000137 J 0.00000114 U 0.00000301 J

value to use:  Row B 0.0000316 0.000000987 0.000125 0.00000685 0.00031 0.00000618 0.00000207 0.0000405 0 0.0000137 0.00000114 0.00000301 
125 congener TEC:  Row C 3.16E-09 2.96E-10 3.75E-09 2.06E-10 9.30E-09 1.85E-10 2.07E-07 1.22E-09 4.11E-10 3.42E-08 9.03E-11 1.42E-01 2.25E-07 2.43E-07 2.60E-07 2.07E-08 2.28E-07 J Section 1

donor value to use:  Row D
donor TEC:  Row E

12H-CE03-TTR1-AS:  Row A 5.38E-05 2.45E-06 1.90E-04 9.62E-06 4.68E-04 9.69E-06 0.00000193 J 5.55E-05 0.0000189 J 0.00000129 U 4.48E-06
value to use:  Row B 0.0000538 0.00000245 0.00019 0.00000962 0.000468 0.00000969 0.00000193 0.0000555 0 0.0000189 0.00000129 0.00000448

126 congener TEC:  Row C 5.38E-09 7.35E-10 5.70E-09 2.89E-10 1.40E-08 2.91E-10 1.93E-07 1.67E-09 5.67E-10 3.87E-08 1.34E-10 1.60E-01 2.22E-07 2.41E-07 2.61E-07 2.05E-08 2.25E-07 J Section 1
donor value to use:  Row D

donor TEC:  Row E
12H-CE03-TTR2-BS:  Row A 4.66E-05 0.00000168 J 1.53E-04 8.84E-06 3.93E-04 0.00000781 J 0.00000184 J 4.30E-05 0.0000145 J 6.47E-07 0.00000435 J

value to use:  Row B 0.0000466 0.00000168 0.000153 0.00000884 0.000393 0.00000781 0.00000184 0.000043 0 0.0000145 0.000000647 0.00000435 
127 congener TEC:  Row C 4.66E-09 5.04E-10 4.59E-09 2.65E-10 1.18E-08 2.34E-10 1.84E-07 1.29E-09 4.35E-10 1.94E-08 1.31E-10 No difference 2.27E-07 2.27E-07 2.27E-07 2.07E-08 2.27E-07 J Section 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Surface Water
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

 

   

12H-CE01-T102-AS:  Row A
value to use:  Row B

115 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12H-CE01-TTR1-AS:  Row A

value to use:  Row B
116 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12H-CE01-TTR2-AS:  Row A
value to use:  Row B

117 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12H-CE02-T000-AS:  Row A

value to use:  Row B
118 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12H-CE02-T014-AS:  Row A
value to use:  Row B

119 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12H-CE02-T102-AS:  Row A

value to use:  Row B
120 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12H-CE02-TTR1-AS:  Row A
value to use:  Row B

121 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12H-CE02-TTR2-AS:  Row A

value to use:  Row B
122 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12H-CE03-T000-AS:  Row A
value to use:  Row B

123 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12H-CE03-T014-AS:  Row A

value to use:  Row B
124 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12H-CE03-T102-AS:  Row A
value to use:  Row B

125 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12H-CE03-TTR1-AS:  Row A

value to use:  Row B
126 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12H-CE03-TTR2-BS:  Row A
value to use:  Row B

127 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

       U" or "ND") may or may not be present, and           Highest TEC value is a DETECT, and there are no 

(Quasi) Sensitivity Analysis SECTION 2 (Quasi) Sensitivity Analysis SECTION 3

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no rejected ("R") values

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" value for 

highest U
Treatment 1

Comment

(Quasi) Sensitivity Analysis SECTION 1

         
 

 

                  
  KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions Comment

1.74E-07 none
Qualified 2.53E-01

Dioxin/Furan

2.19E-07 J
Qualified 9.12E-01

Dioxin/Furan

2.02E-07 none
Qualified 9.46E-02

Dioxin/Furan

7.40E-08 J 7.40E-08 J
Qualified 9.37E-01 Qualified 9.37E-01

Dioxin/Furan Dioxin/Furan

1.21E-07 none
Qualified 1.38E-01

Dioxin/Furan

4.96E-07 none
Qualified 3.03E-01

Dioxin/Furan

3.40E-07 J
Qualified 8.11E-01

Dioxin/Furan

1.68E-07 J
Qualified 8.79E-01

Dioxin/Furan

6.07E-08 J 6.07E-08 J
Qualified 9.37E-01 Qualified 9.37E-01

Dioxin/Furan Dioxin/Furan

6.72E-08 J 6.72E-08 J
Qualified 9.27E-01 Qualified 9.27E-01

Dioxin/Furan Dioxin/Furan

2.28E-07 J
Qualified 9.44E-01

Dioxin/Furan

2.25E-07 J
Qualified 8.92E-01

Dioxin/Furan

2.27E-07 J
Qualified 8.15E-01

Dioxin/Furan
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Project Name:
Matrix: Sitewide Surface Water Data entered by:

LPRSA Surface Water Units: ug/L Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

EPA Advanced KM TEQ Calculator
LPRSA Baseline HHRA

TEQs from Substitution KM Method

AECOM

11/11/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e 

15
6)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL & 
sum

U = DL & 
sum "mean"

Sample KM 
TEQ

Qualifi
er Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
12H-CE04-T000-AS:  Row A 0.0000315 J 1.29E-06 1.12E-04 0.00000613 J 2.86E-04 0.00000704 J 0.000000541 U 3.88E-05 0.000014 J 0.000000606 U 2.71E-06

value to use:  Row B 0.0000315 0.00000129 0.000112 0.00000613 0.000286 0.00000704 0.000000541 0.0000388 0 0.000014 0.000000606 0.00000271
128 congener TEC:  Row C 3.15E-09 3.87E-10 3.36E-09 1.84E-10 8.58E-09 2.11E-10 5.41E-08 1.16E-09 4.20E-10 1.82E-08 8.13E-11 1.35E+00 1.75E-08 5.37E-08 8.98E-08 6.69E-09 7.36E-08 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

12H-CE04-T014-AS:  Row A 4.19E-05 0.000000757 U 1.50E-04 0.00000993 J 3.85E-04 0.00000859 J 1.56E-06 0.0000387 J 0.0000135 J 0.000000701 U 0.000003 U
value to use:  Row B 0.0000419 0.000000757 0.00015 0.00000993 0.000385 0.00000859 0.00000156 0.0000387 0 0.0000135 0.000000701 0.000003 

129 congener TEC:  Row C 4.19E-09 2.27E-10 4.50E-09 2.98E-10 1.16E-08 2.58E-10 1.56E-07 1.16E-09 4.05E-10 2.10E-08 9.00E-11 1.13E-01 1.78E-07 1.89E-07 2.00E-07 1.65E-08 1.81E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12H-CE04-T102-AS:  Row A 6.44E-05 0.00000207 J 2.83E-04 0.0000169 J 6.72E-04 0.000018 J 3.61E-06 9.46E-05 0.000034 J 0.00000144 U 0.00000931 J

value to use:  Row B 0.0000644 0.00000207 0.000283 0.0000169 0.000672 0.000018 0.00000361 0.0000946 0 0.000034 0.00000144 0.00000931 
130 congener TEC:  Row C 6.44E-09 6.21E-10 8.49E-09 5.07E-10 2.02E-08 5.40E-10 3.61E-07 2.84E-09 1.02E-09 4.32E-08 2.79E-10 1.02E-01 4.02E-07 4.23E-07 4.45E-07 3.69E-08 4.06E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

12H-CE04-TTR1-AS:  Row A 6.07E-05 2.49E-06 2.39E-04 0.0000139 J 6.08E-04 1.23E-05 2.56E-06 6.54E-05 0.0000251 J 0.0000017 U 0.00000644 J
value to use:  Row B 0.0000607 0.00000249 0.000239 0.0000139 0.000608 0.0000123 0.00000256 0.0000654 0 0.0000251 0.0000017 0.00000644 

131 congener TEC:  Row C 6.07E-09 7.47E-10 7.17E-09 4.17E-10 1.82E-08 3.69E-10 2.56E-07 1.96E-09 7.53E-10 5.10E-08 1.93E-10 1.61E-01 2.92E-07 3.17E-07 3.43E-07 2.69E-08 2.96E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
12H-CE04-TTR2-AS:  Row A 5.26E-05 1.63E-06 1.89E-04 1.02E-05 5.30E-04 9.11E-06 0.00000185 J 6.15E-05 0.0000203 J 0.000000603 U 0.00000496 J

value to use:  Row B 0.0000526 0.00000163 0.000189 0.0000102 0.00053 0.00000911 0.00000185 0.0000615 0 0.0000203 0.000000603 0.00000496 
132 congener TEC:  Row C 5.26E-09 4.89E-10 5.67E-09 3.06E-10 1.59E-08 2.73E-10 1.85E-07 1.85E-09 6.09E-10 1.81E-08 1.49E-10 8.06E-02 2.16E-07 2.25E-07 2.34E-07 1.99E-08 2.19E-07 J Section 1

donor value to use:  Row D
donor TEC:  Row E

13A-CE11-T000-AS:  Row A 0.000036 J 0.00000216 J 1.56E-04 8.55E-06 3.58E-04 8.53E-06 1.04E-06 4.54E-05 0.0000156 J 2.22E-06 0.00000451 J
value to use:  Row B 0.000036 0.00000216 0.000156 0.00000855 0.000358 0.00000853 0.00000104 0.0000454 0 0.0000156 0.00000222 0.00000451 

133 congener TEC:  Row C 3.60E-09 6.48E-10 4.68E-09 2.57E-10 1.07E-08 2.56E-10 1.04E-07 1.36E-09 4.68E-10 6.66E-08 1.35E-10 No difference 1.93E-07 1.93E-07 1.93E-07 1.75E-08 1.93E-07 none Section 1
donor value to use:  Row D

donor TEC:  Row E
13A-CE11-T014-AS:  Row A 5.66E-05 2.28E-06 2.47E-04 0.0000112 J 5.67E-04 8.59E-06 3.47E-06 6.96E-05 0.0000246 J 0.00000183 U 5.54E-06

value to use:  Row B 0.0000566 0.00000228 0.000247 0.0000112 0.000567 0.00000859 0.00000347 0.0000696 0 0.0000246 0.00000183 0.00000554
134 congener TEC:  Row C 5.66E-09 6.84E-10 7.41E-09 3.36E-10 1.70E-08 2.58E-10 3.47E-07 2.09E-09 7.38E-10 5.49E-08 1.66E-10 1.34E-01 3.81E-07 4.09E-07 4.36E-07 3.50E-08 3.85E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

13A-CE11-T102-AS:  Row A 9.11E-05 2.92E-06 3.89E-04 0.0000243 J 9.24E-04 1.77E-05 0.000014 J 1.58E-04 5.58E-05 0.0000119 U 0.0000328 J
value to use:  Row B 0.0000911 0.00000292 0.000389 0.0000243 0.000924 0.0000177 0.000014 0.000158 0 0.0000558 0.0000119 0.0000328 

135 congener TEC:  Row C 9.11E-09 8.76E-10 1.17E-08 7.29E-10 2.77E-08 5.31E-10 1.40E-06 4.74E-09 1.67E-09 3.57E-07 9.84E-10 2.18E-01 1.46E-06 1.64E-06 1.82E-06 1.33E-07 1.46E-06 J Section 1
donor value to use:  Row D

donor TEC:  Row E
13A-CE12-T000-AS:  Row A 4.21E-05 0.00000201 J 1.64E-04 0.0000117 J 3.88E-04 7.79E-06 0.00000388 U 5.12E-05 0.0000182 J 0.00000194 U 0.00000478 U

value to use:  Row B 0.0000421 0.00000201 0.000164 0.0000117 0.000388 0.00000779 0.00000388 0.0000512 0 0.0000182 0.00000194 0.00000478 
136 congener TEC:  Row C 4.21E-09 6.03E-10 4.92E-09 3.51E-10 1.16E-08 2.34E-10 3.88E-07 1.54E-09 5.46E-10 5.82E-08 1.43E-10 1.81E+00 2.40E-08 2.47E-07 4.70E-07 3.46E-08 3.80E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

13A-CE12-T014-AS:  Row A 4.26E-05 1.27E-06 1.67E-04 0.0000108 J 4.01E-04 0.00000647 U 0.000004 J 5.36E-05 1.74E-05 0.00000082 U 0.00000495 U
value to use:  Row B 0.0000426 0.00000127 0.000167 0.0000108 0.000401 0.00000647 0.000004 0.0000536 0 0.0000174 0.00000082 0.00000495 

137 congener TEC:  Row C 4.26E-09 3.81E-10 5.01E-09 3.24E-10 1.20E-08 1.94E-10 4.00E-07 1.61E-09 5.22E-10 2.46E-08 1.49E-10 5.71E-02 4.24E-07 4.37E-07 4.49E-07 3.88E-08 4.27E-07 J Section 1
donor value to use:  Row D

donor TEC:  Row E
13A-CE12-T102-AS:  Row A 4.60E-05 1.31E-06 2.45E-04 1.28E-05 5.87E-04 1.11E-05 0.00000445 J 9.39E-05 0.0000329 J 0.00000142 U 0.00000654 U

value to use:  Row B 0.000046 0.00000131 0.000245 0.0000128 0.000587 0.0000111 0.00000445 0.0000939 0 0.0000329 0.00000142 0.00000654 
138 congener TEC:  Row C 4.60E-09 3.93E-10 7.35E-09 3.84E-10 1.76E-08 3.33E-10 4.45E-07 2.82E-09 9.87E-10 4.26E-08 1.96E-10 8.54E-02 4.79E-07 5.01E-07 5.22E-07 4.40E-08 4.84E-07 J Section 1

donor value to use:  Row D
donor TEC:  Row E

13A-CE20-T000-AS:  Row A 0.0000339 J 1.09E-06 1.37E-04 7.92E-06 3.27E-04 0.0000069 J 0.00000336 U 4.42E-05 0.000015 J 0.00000125 U 0.0000037 U
value to use:  Row B 0.0000339 0.00000109 0.000137 0.00000792 0.000327 0.0000069 0.00000336 0.0000442 0 0.000015 0.00000125 0.0000037 

139 congener TEC:  Row C 3.39E-09 3.27E-10 4.11E-09 2.38E-10 9.81E-09 2.07E-10 3.36E-07 1.33E-09 4.50E-10 3.75E-08 1.11E-10 1.81E+00 1.99E-08 2.07E-07 3.93E-07 2.98E-08 3.28E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
13A-CE20-T014-AS:  Row A 5.70E-05 0.00000274 J 2.18E-04 1.30E-05 5.25E-04 0.0000111 J 0.00000352 U 7.17E-05 0.0000235 J 0.00000246 U 0.00000735 U

value to use:  Row B 0.000057 0.00000274 0.000218 0.000013 0.000525 0.0000111 0.00000352 0.0000717 0 0.0000235 0.00000246 0.00000735 
140 congener TEC:  Row C 5.70E-09 8.22E-10 6.54E-09 3.90E-10 1.58E-08 3.33E-10 3.52E-07 2.15E-09 7.05E-10 7.38E-08 2.21E-10 1.74E+00 3.24E-08 2.45E-07 4.58E-07 3.23E-08 3.56E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E
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LPRSA Surface Water
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

 

   

12H-CE04-T000-AS:  Row A
value to use:  Row B

128 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12H-CE04-T014-AS:  Row A

value to use:  Row B
129 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12H-CE04-T102-AS:  Row A
value to use:  Row B

130 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
12H-CE04-TTR1-AS:  Row A

value to use:  Row B
131 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

12H-CE04-TTR2-AS:  Row A
value to use:  Row B

132 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13A-CE11-T000-AS:  Row A

value to use:  Row B
133 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13A-CE11-T014-AS:  Row A
value to use:  Row B

134 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13A-CE11-T102-AS:  Row A

value to use:  Row B
135 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13A-CE12-T000-AS:  Row A
value to use:  Row B

136 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13A-CE12-T014-AS:  Row A

value to use:  Row B
137 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13A-CE12-T102-AS:  Row A
value to use:  Row B

138 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13A-CE20-T000-AS:  Row A

value to use:  Row B
139 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13A-CE20-T014-AS:  Row A
value to use:  Row B

140 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E

       U" or "ND") may or may not be present, and           Highest TEC value is a DETECT, and there are no 

(Quasi) Sensitivity Analysis SECTION 2 (Quasi) Sensitivity Analysis SECTION 3

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no rejected ("R") values

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" value for 

highest U
Treatment 1

Comment

(Quasi) Sensitivity Analysis SECTION 1

         
 

 

                  
  KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions Comment

7.36E-08 J 7.36E-08 J
Qualified 8.49E-01 Qualified 8.49E-01

Dioxin/Furan Dioxin/Furan

1.81E-07 none
Qualified 1.18E-01

Dioxin/Furan

4.06E-07 none
Qualified 1.04E-01

Dioxin/Furan

2.96E-07 none
Qualified 1.53E-01

Dioxin/Furan

2.19E-07 J
Qualified 8.73E-01

Dioxin/Furan

1.93E-07 none
Qualified 2.52E-02

Dioxin/Furan

3.85E-07 none
Qualified 1.28E-01

Dioxin/Furan

1.46E-06 J
Qualified 9.69E-01

Dioxin/Furan

3.80E-07 J 3.80E-07 J
Qualified 9.52E-01 Qualified 9.52E-01

Dioxin/Furan Dioxin/Furan

4.27E-07 J
Qualified 9.47E-01

Dioxin/Furan

4.84E-07 J
Qualified 9.36E-01

Dioxin/Furan

3.28E-07 J 3.28E-07 J
Qualified 9.60E-01 Qualified 9.60E-01

Dioxin/Furan Dioxin/Furan

3.56E-07 J 3.56E-07 J
Qualified 9.33E-01 Qualified 9.33E-01

Dioxin/Furan Dioxin/Furan
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Project Name:
Matrix: Sitewide Surface Water Data entered by:

LPRSA Surface Water Units: ug/L Date entered:
PCB-TEQ FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

Chemical Sort Order: 18 19 20 21 22 23 24 25 26 27 28 29
WHO 2005 TEFs = 0.0001 0.0003 0.00003 0.00003 0.00003 0.00003 0.1 0.00003 0.00003 0.00003 0.03 0.00003

EPA Advanced KM TEQ Calculator
LPRSA Baseline HHRA

TEQs from Substitution KM Method

AECOM

11/11/2015

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)Sample notes
Sample ID: 
(must enter on Row A) PCB 77

PCB 81

PCB 10
5

PCB 11
4

PCB 11
8

PCB 12
3

PCB 12
6

PCB 15
6

PCB 15
7 (

se
e 

15
6)

PCB 16
7

PCB 16
9

PCB 18
9

U = 0 & 
sum

U = 1/2 DL & 
sum

U = DL & 
sum "mean"

Sample KM 
TEQ

Qualifi
er Select KM TEQ

Summary of 
Sensitivity 
Analysis 
(relative 
percent 

difference)
13A-CE20-T102-AS:  Row A 4.31E-05 1.17E-06 1.95E-04 0.0000118 J 4.67E-04 7.43E-06 2.47E-06 7.33E-05 0.0000262 J 0.00000199 U 0.00000639 U

value to use:  Row B 0.0000431 0.00000117 0.000195 0.0000118 0.000467 0.00000743 0.00000247 0.0000733 0 0.0000262 0.00000199 0.00000639 
141 congener TEC:  Row C 4.31E-09 3.51E-10 5.85E-09 3.54E-10 1.40E-08 2.23E-10 2.47E-07 2.20E-09 7.86E-10 5.97E-08 1.92E-10 1.96E-01 2.75E-07 3.05E-07 3.35E-07 2.53E-08 2.78E-07 none Section 1

donor value to use:  Row D
donor TEC:  Row E

13A-CE21-T000-AS:  Row A 0.0000243 J 1.61E-06 8.40E-05 0.00000377 U 2.01E-04 0.00000313 U 0.00000112 U 0.0000212 J 7.95E-06 0.000000888 U 2.64E-06
value to use:  Row B 0.0000243 0.00000161 0.000084 0.00000377 0.000201 0.00000313 0.00000112 0.0000212 0 0.00000795 0.000000888 0.00000264

142 congener TEC:  Row C 2.43E-09 4.83E-10 2.52E-09 1.13E-10 6.03E-09 9.39E-11 1.12E-07 6.36E-10 2.39E-10 2.66E-08 7.92E-11 1.70E+00 1.24E-08 8.18E-08 1.51E-07 1.15E-08 1.26E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
13A-CE21-T014-AS:  Row A 9.66E-05 0.00000349 J 4.19E-04 2.40E-05 1.00E-03 0.0000168 J 0.00000353 U 1.33E-04 4.49E-05 0.00000134 U 0.0000125 U

value to use:  Row B 0.0000966 0.00000349 0.000419 0.000024 0.001 0.0000168 0.00000353 0.000133 0 0.0000449 0.00000134 0.0000125 
143 congener TEC:  Row C 9.66E-09 1.05E-09 1.26E-08 7.20E-10 3.00E-08 5.04E-10 3.53E-07 3.99E-09 1.35E-09 4.02E-08 3.75E-10 1.53E+00 5.98E-08 2.57E-07 4.53E-07 3.49E-08 3.84E-07 J Section 2, Treatment 1

donor value to use:  Row D
donor TEC:  Row E

13A-CE21-T102-AS:  Row A 0.0000366 J 0.000000769 U 1.62E-04 0.00000657 J 3.98E-04 5.09E-06 0.000000959 U 4.94E-05 1.55E-05 0.000000781 U 0.00000331 U
value to use:  Row B 0.0000366 0.000000769 0.000162 0.00000657 0.000398 0.00000509 0.000000959 0.0000494 0 0.0000155 0.000000781 0.00000331 

144 congener TEC:  Row C 3.66E-09 2.31E-10 4.86E-09 1.97E-10 1.19E-08 1.53E-10 9.59E-08 1.48E-09 4.65E-10 2.34E-08 9.93E-11 1.45E+00 2.28E-08 8.26E-08 1.42E-07 1.01E-08 1.11E-07 J Section 2, Treatment 1
donor value to use:  Row D

donor TEC:  Row E
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LPRSA Surface Water
PCB-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM TEQ Calculator

Sample notes
Sample ID: 
(must enter on Row A)

         
 

 

   

13A-CE20-T102-AS:  Row A
value to use:  Row B

141 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13A-CE21-T000-AS:  Row A

value to use:  Row B
142 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

13A-CE21-T014-AS:  Row A
value to use:  Row B

143 congener TEC:  Row C
donor value to use:  Row D

donor TEC:  Row E
13A-CE21-T102-AS:  Row A

value to use:  Row B
144 congener TEC:  Row C

donor value to use:  Row D
donor TEC:  Row E

       U" or "ND") may or may not be present, and           Highest TEC value is a DETECT, and there are no 

(Quasi) Sensitivity Analysis SECTION 2 (Quasi) Sensitivity Analysis SECTION 3

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no rejected ("R") values

Treatment 1:  
Make highest U value a D

Treatment 2:  
Substitute comparable "donor" value for 

highest U
Treatment 1

Comment

(Quasi) Sensitivity Analysis SECTION 1

         
 

 

                  
  KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and Qualifier 
Fractions Comment

2.78E-07 none
Qualified 1.82E-01

Dioxin/Furan

1.26E-07 J 1.26E-07 J
Qualified 9.38E-01 Qualified 9.38E-01

Dioxin/Furan Dioxin/Furan

3.84E-07 J 3.84E-07 J
Qualified 8.71E-01 Qualified 8.71E-01

Dioxin/Furan Dioxin/Furan

1.11E-07 J 1.11E-07 J
Qualified 8.67E-01 Qualified 8.67E-01

Dioxin/Furan Dioxin/Furan
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SUMMARY OF PCB-TEQs (TOTAL) CALCULATED USING THE EPA ADVANCED KM TEQ CALCULATOR
SITEWIDE SURFACE WATER

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Line Sample ID PCB-TEQ Result 
(ug/L) Qualifier

Line #1 11A-CE01-T000-AS 1.11E-07 J
Line #2 11A-CE01-T014-AS 1.85E-07 J
Line #3 11A-CE01-T102-AS 2.87E-07
Line #4 11A-CE01-TTR1-AS 2.76E-07
Line #5 11A-CE01-TTR2-AS 4.71E-07 J
Line #6 11A-CE02-T000-AS 1.20E-07 J
Line #7 11A-CE02-T014-AS 1.60E-07 J
Line #8 11A-CE02-T102-AS 1.49E-07 J
Line #9 11A-CE02-TTR1-AS 3.48E-07
Line #10 11A-CE02-TTR2-AS 4.68E-07 J
Line #11 11A-CE03-T000-AS 8.50E-08 J
Line #12 11A-CE03-T014-AS 1.08E-07
Line #13 11A-CE03-T102-AS 1.24E-07 J
Line #14 11A-CE03-TTR1-AS 1.60E-07 J
Line #15 11A-CE03-TTR2-AS 2.52E-07
Line #16 11A-CE04-T000-AS 1.64E-07
Line #17 11A-CE04-T014-AS 3.79E-07
Line #18 11A-CE04-T102-AS 5.99E-07
Line #19 11A-CE04-TTR1-AS 1.59E-06 J
Line #20 11A-CE04-TTR2-AS 8.93E-07
Line #21 12B-CE01-T000-AS 1.24E-07 J
Line #22 12B-CE01-T014-AS 1.05E-07
Line #23 12B-CE01-T102-AS 6.22E-08 J
Line #24 12B-CE01-TTR1-AS 1.14E-07 J
Line #25 12B-CE01-TTR2-AS 1.79E-07
Line #26 12B-CE02-T000-AS 8.49E-08 J
Line #27 12B-CE02-T014-AS 7.06E-08 J
Line #28 12B-CE02-T102-AS 5.94E-08 J
Line #29 12B-CE02-TTR1-BS 8.43E-07
Line #30 12B-CE02-TTR2-AS 1.85E-07
Line #31 12B-CE03-T000-AS 8.78E-08 J
Line #32 12B-CE03-T014-AS 9.69E-08 J
Line #33 12B-CE03-T102-AS 6.92E-08 J
Line #34 12B-CE03-TTR1-AS 9.50E-08 J
Line #35 12B-CE03-TTR2-AS 1.37E-07 J
Line #36 12B-CE04-T000-AS 1.26E-07 J
Line #37 12B-CE04-T014-AS 1.50E-07 J
Line #38 12B-CE04-T102-AS 5.63E-08 J
Line #39 12B-CE04-TTR1-AS 1.51E-07 J
Line #40 12B-CE04-TTR2-AS 1.60E-07
Line #41 12C-CE11-T000-AS 8.92E-08
Line #42 12C-CE11-T014-AS 9.95E-08 J
Line #43 12C-CE11-T102-AS 3.05E-07
Line #44 12C-CE12-T000-AS 7.28E-08 J
Line #45 12C-CE12-T014-AS 8.85E-08 J
Line #46 12C-CE12-T102-AS 8.57E-08 J
Line #47 12C-CE20-T000-AS 1.74E-07
Line #48 12C-CE20-T014-AS 2.06E-07
Line #49 12C-CE20-T102-AS 1.38E-07 J
Line #50 12C-CE21-T000-AS 7.57E-08 J
Line #51 12C-CE21-T014-AS 4.94E-08 J
Line #52 12C-CE21-T102-AS 7.67E-08 J

F-437 AECOM

Final

July 2017



SUMMARY OF PCB-TEQs (TOTAL) CALCULATED USING THE EPA ADVANCED KM TEQ CALCULATOR
SITEWIDE SURFACE WATER

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Line Sample ID PCB-TEQ Result 
(ug/L) Qualifier

Line #53 12D-CE01-T000-AS 1.55E-07 J
Line #54 12D-CE01-T014-AS 1.86E-07 J
Line #55 12D-CE01-T102-AS 2.23E-07 J
Line #56 12D-CE01-TTR1-AS 1.83E-07 J
Line #57 12D-CE01-TTR2-AS 2.44E-07 J
Line #58 12D-CE02-T000-AS 1.48E-07 J
Line #59 12D-CE02-T014-AS 1.41E-07 J
Line #60 12D-CE02-T102-AS 3.28E-07 J
Line #61 12D-CE02-TTR1-AS 1.64E-07 J
Line #62 12D-CE02-TTR2-AS 1.53E-07 J
Line #63 12D-CE03-T000-AS 1.47E-07 J
Line #64 12D-CE03-T014-AS 1.30E-07 J
Line #65 12D-CE03-T102-AS 2.14E-07 J
Line #66 12D-CE03-TTR1-AS 2.30E-07 J
Line #67 12D-CE03-TTR2-AS 1.49E-07 J
Line #68 12D-CE04-T000-AS 1.97E-07 J
Line #69 12D-CE04-T014-AS 1.22E-07
Line #70 12D-CE04-T102-AS 1.79E-07 J
Line #71 12D-CE04-TTR1-AS 2.01E-07 J
Line #72 12D-CE04-TTR2-AS 1.21E-07
Line #73 12F-CE01-T000-AS 2.62E-07
Line #74 12F-CE01-T014-AS 4.34E-07
Line #75 12F-CE01-T102-AS 4.65E-07 J
Line #76 12F-CE01-TTR1-AS 6.68E-07 J
Line #77 12F-CE01-TTR2-AS 3.24E-07 J
Line #78 12F-CE02-T000-BS 2.29E-07 J
Line #79 12F-CE02-T014-AS 1.73E-07
Line #80 12F-CE02-T102-AS 3.44E-07
Line #81 12F-CE02-TTR1-AS 5.79E-07
Line #82 12F-CE02-TTR2-AS 2.28E-07
Line #83 12F-CE03-T000-AS 7.48E-08 J
Line #84 12F-CE03-T014-AS 6.95E-08
Line #85 12F-CE03-T102-AS 2.03E-07
Line #86 12F-CE03-TTR1-AS 4.26E-07 J
Line #87 12F-CE03-TTR2-AS 2.01E-07
Line #88 12F-CE04-T000-AS 1.47E-07 J
Line #89 12F-CE04-T014-AS 4.11E-07 J
Line #90 12F-CE04-T102-AS 3.18E-07 J
Line #91 12F-CE04-TTR1-AS 6.90E-07
Line #92 12F-CE04-TTR2-AS 5.49E-07
Line #93 12G-CE01-T000-AS 1.22E-07
Line #94 12G-CE01-T014-AS 3.34E-07
Line #95 12G-CE01-T102-AS 2.06E-07
Line #96 12G-CE01-TTR1-AS 1.00E-06 J
Line #97 12G-CE01-TTR2-AS 1.99E-07
Line #98 12G-CE02-T000-AS 1.79E-07
Line #99 12G-CE02-T014-AS 9.10E-08
Line #100 12G-CE02-T102-AS 9.77E-07
Line #101 12G-CE02-TTR1-AS 3.97E-07
Line #102 12G-CE02-TTR2-AS 4.42E-07
Line #103 12G-CE03-T000-AS 5.69E-08
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SUMMARY OF PCB-TEQs (TOTAL) CALCULATED USING THE EPA ADVANCED KM TEQ CALCULATOR
SITEWIDE SURFACE WATER

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Line Sample ID PCB-TEQ Result 
(ug/L) Qualifier

Line #104 12G-CE03-T014-AS 7.03E-08 J
Line #105 12G-CE03-T102-AS 1.66E-07 J
Line #106 12G-CE03-TTR1-AS 2.65E-07
Line #107 12G-CE03-TTR2-AS 8.83E-08 J
Line #108 12G-CE04-T000-AS 1.75E-07
Line #109 12G-CE04-T014-AS 1.34E-07
Line #110 12G-CE04-T102-AS 5.46E-07
Line #111 12G-CE04-TTR1-AS 2.27E-07
Line #112 12G-CE04-TTR2-AS 2.13E-07
Line #113 12H-CE01-T000-AS 1.47E-07
Line #114 12H-CE01-T014-AS 1.76E-07 J
Line #115 12H-CE01-T102-AS 1.74E-07
Line #116 12H-CE01-TTR1-AS 2.19E-07 J
Line #117 12H-CE01-TTR2-AS 2.02E-07
Line #118 12H-CE02-T000-AS 7.40E-08 J
Line #119 12H-CE02-T014-AS 1.21E-07
Line #120 12H-CE02-T102-AS 4.96E-07
Line #121 12H-CE02-TTR1-AS 3.40E-07 J
Line #122 12H-CE02-TTR2-AS 1.68E-07 J
Line #123 12H-CE03-T000-AS 6.07E-08 J
Line #124 12H-CE03-T014-AS 6.72E-08 J
Line #125 12H-CE03-T102-AS 2.28E-07 J
Line #126 12H-CE03-TTR1-AS 2.25E-07 J
Line #127 12H-CE03-TTR2-BS 2.27E-07 J
Line #128 12H-CE04-T000-AS 7.36E-08 J
Line #129 12H-CE04-T014-AS 1.81E-07
Line #130 12H-CE04-T102-AS 4.06E-07
Line #131 12H-CE04-TTR1-AS 2.96E-07
Line #132 12H-CE04-TTR2-AS 2.19E-07 J
Line #133 13A-CE11-T000-AS 1.93E-07
Line #134 13A-CE11-T014-AS 3.85E-07
Line #135 13A-CE11-T102-AS 1.46E-06 J
Line #136 13A-CE12-T000-AS 3.80E-07 J
Line #137 13A-CE12-T014-AS 4.27E-07 J
Line #138 13A-CE12-T102-AS 4.84E-07 J
Line #139 13A-CE20-T000-AS 3.28E-07 J
Line #140 13A-CE20-T014-AS 3.56E-07 J
Line #141 13A-CE20-T102-AS 2.78E-07
Line #142 13A-CE21-T000-AS 1.26E-07 J
Line #143 13A-CE21-T014-AS 3.84E-07 J
Line #144 13A-CE21-T102-AS 1.11E-07 J

Notes:
(a) - Fewer than three congeners detected, and a KM TEQ cannot be calculated.  Consistent 
       with Hensel (2009), the one-half detection limit substitution method was used as a "middle road" 
       between assuming zero for non-detects and assuming the full detection limit.
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Project Name:
Matrix: Surface water - TCDD-TEQ Data entered by:

LPRSA Surface Water Units: ug/L Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
9/21/2015

EPA Advanced KM 
TEQ Calculator LPRSA

Sample 
notes Sample ID: 

(must enter on Row A) TCDD

PeCDD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD

TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

11A-CE01-T000-AS 0.00000409 J 0.000000586 U 0.000000694 U 0.000000676 J 0.00000141 J 0.0000143 J 1.83E-04 0.000000457 U 0.000000562 U 0.000000489 U 0.0000031 J 5.83E-07 0.000000459 U 7.08E-07 0.0000139 J 0.000000694 U 0.0000232 J
value to use 0.00000409 0.000000586 0.000000694 0.000000676 0.00000141 0.0000143 0.000183 0.000000457 0.000000562 0.000000489 0.0000031 0.000000583 0.000000459 0.000000708 0.0000139 0.000000694 0.0000232 

1 congener TEC 4.09E-06 5.86E-07 6.94E-08 6.76E-08 1.41E-07 1.43E-07 5.49E-08 4.57E-08 1.69E-08 1.47E-07 3.10E-07 5.83E-08 4.59E-08 7.08E-08 1.39E-07 6.94E-09 6.96E-09
donor value to use

donor TEC
11A-CE01-T014-AS 6.40E-06 0.00000088 J 9.00E-07 0.00000174 J 0.00000209 U 0.0000197 U 2.31E-04 6.56E-07 0.000000838 J 0.00000134 J 3.37E-06 0.00000146 U 1.08E-06 0.0000014 J 0.0000157 J 0.00000245 J 0.0000287 J

value to use 0.0000064 0.00000088 0.0000009 0.00000174 0.00000209 0.0000197 0.000231 0.000000656 0.000000838 0.00000134 0.00000337 0.00000146 0.00000108 0.0000014 0.0000157 0.00000245 0.0000287 
2 congener TEC 6.40E-06 8.80E-07 9.00E-08 1.74E-07 2.09E-07 1.97E-07 6.93E-08 6.56E-08 2.51E-08 4.02E-07 3.37E-07 1.46E-07 1.08E-07 1.40E-07 1.57E-07 2.45E-08 8.61E-09

donor value to use
donor TEC

11A-CE01-T102-AS 2.96E-06 0.000000859 U 0.00000129 U 0.00000164 J 0.00000152 J 1.94E-05 2.92E-04 0.000000921 U 0.000000887 U 0.000000799 U 0.00000143 J 0.000000704 U 0.000000926 U 6.36E-07 0.00001 J 0.00000139 U 0.0000234 J
value to use 0.00000296 0.000000859 0.00000129 0.00000164 0.00000152 0.0000194 0.000292 0.000000921 0.000000887 0.000000799 0.00000143 0.000000704 0.000000926 0.000000636 0.00001 0.00000139 0.0000234 

3 congener TEC 2.96E-06 8.59E-07 1.29E-07 1.64E-07 1.52E-07 1.94E-07 8.76E-08 9.21E-08 2.66E-08 2.40E-07 1.43E-07 7.04E-08 9.26E-08 6.36E-08 1.00E-07 1.39E-08 7.02E-09
donor value to use

donor TEC
11A-CE01-TTR1-AS 5.94E-06 0.000000736 U 0.00000105 U 0.00000106 U 0.00000125 U 0.0000205 J 3.26E-04 0.00000123 U 0.000000657 U 0.00000058 U 0.0000023 J 0.00000094 J 0.000000775 U 0.000000569 U 0.000014 J 0.00000121 U 0.0000312 J

value to use 0.00000594 0.000000736 0.00000105 0.00000106 0.00000125 0.0000205 0.000326 0.00000123 0.000000657 0.00000058 0.0000023 0.00000094 0.000000775 0.000000569 0.000014 0.00000121 0.0000312 
4 congener TEC 5.94E-06 7.36E-07 1.05E-07 1.06E-07 1.25E-07 2.05E-07 9.78E-08 1.23E-07 1.97E-08 1.74E-07 2.30E-07 9.40E-08 7.75E-08 5.69E-08 1.40E-07 1.21E-08 9.36E-09

donor value to use
donor TEC

11A-CE01-TTR2-AS 0.00000475 J 0.000000305 U 0.000000413 U 6.07E-07 1.02E-06 0.0000172 J 2.11E-04 4.79E-07 0.000000297 U 5.78E-07 0.00000198 J 5.43E-07 0.000000348 U 0.000000607 J 0.0000108 J 7.98E-07 0.000022 J
value to use 0.00000475 0.000000305 0.000000413 0.000000607 0.00000102 0.0000172 0.000211 0.000000479 0.000000297 0.000000578 0.00000198 0.000000543 0.000000348 0.000000607 0.0000108 0.000000798 0.000022 

5 congener TEC 4.75E-06 3.05E-07 4.13E-08 6.07E-08 1.02E-07 1.72E-07 6.33E-08 4.79E-08 8.91E-09 1.73E-07 1.98E-07 5.43E-08 3.48E-08 6.07E-08 1.08E-07 7.98E-09 6.60E-09
donor value to use

donor TEC
11A-CE02-T000-AS 8.96E-07 0.000000934 U 0.00000105 U 0.00000108 U 0.00000133 U 6.33E-06 8.23E-05 0.000000756 U 0.000000907 U 0.000000781 U 1.69E-06 7.34E-07 0.00000116 U 0.000000751 U 0.0000112 J 0.00000155 U 1.43E-05

value to use 0.000000896 0.000000934 0.00000105 0.00000108 0.00000133 0.00000633 0.0000823 0.000000756 0.000000907 0.000000781 0.00000169 0.000000734 0.00000116 0.000000751 0.0000112 0.00000155 0.0000143

6 congener TEC 8.96E-07 9.34E-07 1.05E-07 1.08E-07 1.33E-07 6.33E-08 2.47E-08 7.56E-08 2.72E-08 2.34E-07 1.69E-07 7.34E-08 1.16E-07 7.51E-08 1.12E-07 1.55E-08 4.29E-09
donor value to use

donor TEC
11A-CE02-T014-AS 0.00000335 J 0.000000681 U 0.000000638 U 0.000000627 U 1.22E-06 0.0000123 U 1.67E-04 0.00000053 U 0.000000591 U 0.000000551 U 0.00000364 J 8.78E-07 0.000000787 U 0.0000006 U 0.0000163 J 7.12E-07 0.0000296 J

value to use 0.00000335 0.000000681 0.000000638 0.000000627 0.00000122 0.0000123 0.000167 0.00000053 0.000000591 0.000000551 0.00000364 0.000000878 0.000000787 0.0000006 0.0000163 0.000000712 0.0000296 
7 congener TEC 3.35E-06 6.81E-07 6.38E-08 6.27E-08 1.22E-07 1.23E-07 5.01E-08 5.30E-08 1.77E-08 1.65E-07 3.64E-07 8.78E-08 7.87E-08 6.00E-08 1.63E-07 7.12E-09 8.88E-09

donor value to use
donor TEC

11A-CE02-T102-AS 3.71E-06 0.000000632 U 0.000000531 U 0.000000851 J 1.03E-06 0.0000146 J 1.83E-04 0.000000606 J 0.000000394 U 0.000000357 U 1.01E-06 0.000000483 J 0.000000636 U 0.000000444 U 0.00000792 J 0.000000672 U 0.0000167 J
value to use 0.00000371 0.000000632 0.000000531 0.000000851 0.00000103 0.0000146 0.000183 0.000000606 0.000000394 0.000000357 0.00000101 0.000000483 0.000000636 0.000000444 0.00000792 0.000000672 0.0000167 

8 congener TEC 3.71E-06 6.32E-07 5.31E-08 8.51E-08 1.03E-07 1.46E-07 5.49E-08 6.06E-08 1.18E-08 1.07E-07 1.01E-07 4.83E-08 6.36E-08 4.44E-08 7.92E-08 6.72E-09 5.01E-09
donor value to use

donor TEC
11A-CE02-TTR1-AS 1.34E-05 0.000000829 U 0.00000116 U 0.00000182 J 0.00000182 U 5.53E-05 7.37E-04 0.00000183 U 0.000000825 U 0.000000754 U 0.00000723 J 0.00000245 J 0.00000129 U 1.65E-06 3.60E-05 0.00000155 U 7.41E-05

value to use 0.0000134 0.000000829 0.00000116 0.00000182 0.00000182 0.0000553 0.000737 0.00000183 0.000000825 0.000000754 0.00000723 0.00000245 0.00000129 0.00000165 0.000036 0.00000155 0.0000741
9 congener TEC 1.34E-05 8.29E-07 1.16E-07 1.82E-07 1.82E-07 5.53E-07 2.21E-07 1.83E-07 2.48E-08 2.26E-07 7.23E-07 2.45E-07 1.29E-07 1.65E-07 3.60E-07 1.55E-08 2.22E-08

donor value to use
donor TEC

11A-CE02-TTR2-AS 1.08E-05 0.000013 U 0.000013 U 0.00000176 J 2.00E-06 2.89E-05 3.90E-04 0.000000789 J 0.0000129 U 0.0000129 U 0.00000382 J 0.00000096 J 0.0000131 U 0.00000087 J 0.0000192 J 0.0000134 U 0.0000347 J
value to use 0.0000108 0.000013 0.000013 0.00000176 0.000002 0.0000289 0.00039 0.000000789 0.0000129 0.0000129 0.00000382 0.00000096 0.0000131 0.00000087 0.0000192 0.0000134 0.0000347 

10 congener TEC 1.08E-05 1.30E-05 1.30E-06 1.76E-07 2.00E-07 2.89E-07 1.17E-07 7.89E-08 3.87E-07 3.87E-06 3.82E-07 9.60E-08 1.31E-06 8.70E-08 1.92E-07 1.34E-07 1.04E-08
donor value to use

donor TEC
11A-CE03-T000-AS 1.83E-06 0.00000273 U 0.0000023 U 0.00000256 U 0.00000306 U 0.00000648 J 5.89E-05 0.00000163 U 0.00000194 U 0.00000183 U 0.00000228 U 0.00000216 U 0.00000331 U 0.00000224 U 0.00000649 J 0.00000321 U 0.0000116 J

value to use 0.00000183 0.00000273 0.0000023 0.00000256 0.00000306 0.00000648 0.0000589 0.00000163 0.00000194 0.00000183 0.00000228 0.00000216 0.00000331 0.00000224 0.00000649 0.00000321 0.0000116 

11 congener TEC 1.83E-06 2.73E-06 2.30E-07 2.56E-07 3.06E-07 6.48E-08 1.77E-08 1.63E-07 5.82E-08 5.49E-07 2.28E-07 2.16E-07 3.31E-07 2.24E-07 6.49E-08 3.21E-08 3.48E-09
donor value to use

donor TEC
11A-CE03-T014-AS 2.06E-06 0.000000427 U 0.000000523 U 0.000000537 U 0.00000105 U 0.00000966 U 1.15E-04 4.29E-07 0.000000283 U 5.35E-07 0.00000267 J 0.000000754 U 0.000000427 U 0.000000576 J 0.0000112 J 4.71E-07 0.0000191 J

value to use 0.00000206 0.000000427 0.000000523 0.000000537 0.00000105 0.00000966 0.000115 0.000000429 0.000000283 0.000000535 0.00000267 0.000000754 0.000000427 0.000000576 0.0000112 0.000000471 0.0000191 
12 congener TEC 2.06E-06 4.27E-07 5.23E-08 5.37E-08 1.05E-07 9.66E-08 3.45E-08 4.29E-08 8.49E-09 1.61E-07 2.67E-07 7.54E-08 4.27E-08 5.76E-08 1.12E-07 4.71E-09 5.73E-09

donor value to use
donor TEC
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LPRSA Surface Water
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample 
notes Sample ID: 

(must enter on Row A)
11A-CE01-T000-AS

value to use
1 congener TEC

donor value to use
donor TEC

11A-CE01-T014-AS
value to use

2 congener TEC
donor value to use

donor TEC
11A-CE01-T102-AS

value to use
3 congener TEC

donor value to use
donor TEC

11A-CE01-TTR1-AS
value to use

4 congener TEC
donor value to use

donor TEC
11A-CE01-TTR2-AS

value to use
5 congener TEC

donor value to use
donor TEC

11A-CE02-T000-AS
value to use

6 congener TEC
donor value to use

donor TEC
11A-CE02-T014-AS

value to use
7 congener TEC

donor value to use
donor TEC

11A-CE02-T102-AS
value to use

8 congener TEC
donor value to use

donor TEC
11A-CE02-TTR1-AS

value to use
9 congener TEC

donor value to use
donor TEC

11A-CE02-TTR2-AS
value to use

10 congener TEC
donor value to use

donor TEC
11A-CE03-T000-AS

value to use

11 congener TEC
donor value to use

donor TEC
11A-CE03-T014-AS

value to use
12 congener TEC

donor value to use
donor TEC

Comment

(Quasi) Sensitivity Analysis SECTION 1

Summary of Sensitivity 
Analysis (relative percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 
Treatment 1:  
Make highest 

Treatment 2:  
Substitute comparableTreatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum "mean"

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions Comment

Summary of Sensitivity 
Analysis (relative percent 

difference)

1.66E-01 5.08E-06 5.54E-06 6.00E-06 3.10E-07 5.27E-06 J Section 1 5.27E-06 J
Qualified 9.69E-01

Dioxin/Furan 1.00E+00

6.03E-02 8.88E-06 9.16E-06 9.43E-06 5.36E-07 9.12E-06 none Section 1 9.12E-06 none
Qualified 2.51E-01

Dioxin/Furan 1.00E+00

3.29E-01 3.87E-06 4.63E-06 5.39E-06 2.45E-07 4.16E-06 none Section 1 4.16E-06 none
Qualified 3.87E-01

Dioxin/Furan 1.00E+00

2.05E-01 6.72E-06 7.48E-06 8.25E-06 4.12E-07 7.00E-06 none Section 1 7.00E-06 none
Qualified 2.68E-01

Dioxin/Furan 1.00E+00

6.50E-02 5.80E-06 6.00E-06 6.19E-06 3.47E-07 5.90E-06 J Section 1 5.90E-06 J
Qualified 9.18E-01

Dioxin/Furan 1.00E+00

8.09E-01 1.34E-06 2.25E-06 3.17E-06 1.49E-07 2.53E-06 J
Section 2, 

Treatment 1 2.53E-06 J 2.53E-06 J

Qualified 6.11E-01 Qualified 6.11E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

2.72E-01 4.15E-06 4.81E-06 5.46E-06 2.59E-07 4.40E-06 J Section 1 4.40E-06 J
Qualified 9.51E-01

Dioxin/Furan 1.00E+00

1.89E-01 4.39E-06 4.85E-06 5.31E-06 Not calculated 4.54E-06 none Section 1 4.54E-06 none
Qualified 2.53E-01

Dioxin/Furan 1.00E+00

1.02E-01 1.59E-05 1.67E-05 1.76E-05 9.59E-07 1.63E-05 none Section 1 1.63E-05 none
Qualified 1.62E-01

Dioxin/Furan 1.00E+00

8.92E-01 1.24E-05 2.24E-05 3.24E-05 1.54E-06 2.61E-05 J
Section 2, 

Treatment 1 2.61E-05 J 2.61E-05 J

Qualified 6.48E-01 Qualified 6.48E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

1.15E+00 1.98E-06 4.64E-06 7.30E-06 2.94E-07 4.99E-06 J
Section 2, 

Treatment 1 4.99E-06 J 4.99E-06 J

Qualified 7.47E-01 Qualified 7.47E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

2.71E-01 2.74E-06 3.18E-06 3.61E-06 1.72E-07 2.92E-06 none Section 1 2.92E-06 none
Qualified 3.61E-01

Dioxin/Furan 1.00E+00
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Project Name:
Matrix: Surface water - TCDD-TEQ Data entered by:

LPRSA Surface Water Units: ug/L Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
9/21/2015

EPA Advanced KM 
TEQ Calculator LPRSA

Sample 
notes Sample ID: 

(must enter on Row A) TCDD

PeCDD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD

TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

11A-CE03-T102-AS 3.20E-06 0.000000532 U 0.000000628 U 0.000000838 J 0.00000153 U 0.0000148 J 1.89E-04 0.000000419 U 0.000000467 U 6.31E-07 0.00000163 J 0.000000398 U 0.000000639 U 0.000000659 J 0.0000105 J 0.000000817 J 0.000025 J
value to use 0.0000032 0.000000532 0.000000628 0.000000838 0.00000153 0.0000148 0.000189 0.000000419 0.000000467 0.000000631 0.00000163 0.000000398 0.000000639 0.000000659 0.0000105 0.000000817 0.000025 

13 congener TEC 3.20E-06 5.32E-07 6.28E-08 8.38E-08 1.53E-07 1.48E-07 5.67E-08 4.19E-08 1.40E-08 1.89E-07 1.63E-07 3.98E-08 6.39E-08 6.59E-08 1.05E-07 8.17E-09 7.50E-09
donor value to use

donor TEC
11A-CE03-TTR1-AS 5.12E-06 0.000001 U 0.00000113 U 0.0000012 U 0.00000143 U 0.000019 J 2.71E-04 0.00000127 U 0.000000822 U 0.000000744 U 0.00000245 J 0.000000871 U 0.00000139 U 0.0000009 U 0.0000145 J 0.00000155 U 0.0000281 J

value to use 0.00000512 0.000001 0.00000113 0.0000012 0.00000143 0.000019 0.000271 0.00000127 0.000000822 0.000000744 0.00000245 0.000000871 0.00000139 0.0000009 0.0000145 0.00000155 0.0000281 
14 congener TEC 5.12E-06 1.00E-06 1.13E-07 1.20E-07 1.43E-07 1.90E-07 8.13E-08 1.27E-07 2.47E-08 2.23E-07 2.45E-07 8.71E-08 1.39E-07 9.00E-08 1.45E-07 1.55E-08 8.43E-09

donor value to use
donor TEC

11A-CE03-TTR2-AS 4.17E-06 0.00000115 U 0.0000011 U 0.00000118 U 1.65E-06 0.0000183 J 2.28E-04 0.00000147 U 0.000000992 U 0.000000875 U 0.00000308 J 0.000000879 U 0.00000143 U 0.000000967 U 0.0000136 J 0.00000153 U 0.0000298 J
value to use 0.00000417 0.00000115 0.0000011 0.00000118 0.00000165 0.0000183 0.000228 0.00000147 0.000000992 0.000000875 0.00000308 0.000000879 0.00000143 0.000000967 0.0000136 0.00000153 0.0000298 

15 congener TEC 4.17E-06 1.15E-06 1.10E-07 1.18E-07 1.65E-07 1.83E-07 6.84E-08 1.47E-07 2.98E-08 2.63E-07 3.08E-07 8.79E-08 1.43E-07 9.67E-08 1.36E-07 1.53E-08 8.94E-09
donor value to use

donor TEC
11A-CE04-T000-AS 0.00000313 J 0.000000661 U 0.000000614 U 0.000000633 U 0.000000766 U 0.0000132 J 1.46E-04 0.000000404 U 0.000000438 U 0.000000394 U 0.00000248 J 5.96E-07 0.000000652 U 0.000000423 U 0.000011 J 0.000000812 U 0.0000182 J

value to use 0.00000313 0.000000661 0.000000614 0.000000633 0.000000766 0.0000132 0.000146 0.000000404 0.000000438 0.000000394 0.00000248 0.000000596 0.000000652 0.000000423 0.000011 0.000000812 0.0000182 
16 congener TEC 3.13E-06 6.61E-07 6.14E-08 6.33E-08 7.66E-08 1.32E-07 4.38E-08 4.04E-08 1.31E-08 1.18E-07 2.48E-07 5.96E-08 6.52E-08 4.23E-08 1.10E-07 8.12E-09 5.46E-09

donor value to use
donor TEC

11A-CE04-T014-AS 7.63E-06 0.000000409 U 0.000000577 U 1.01E-06 0.00000157 U 0.0000238 J 2.90E-04 4.62E-07 0.000000629 J 0.000000358 U 6.20E-06 0.00000176 U 0.000000606 U 9.19E-07 3.15E-05 0.00000149 J 6.29E-05
value to use 0.00000763 0.000000409 0.000000577 0.00000101 0.00000157 0.0000238 0.00029 0.000000462 0.000000629 0.000000358 0.0000062 0.00000176 0.000000606 0.000000919 0.0000315 0.00000149 0.0000629

17 congener TEC 7.63E-06 4.09E-07 5.77E-08 1.01E-07 1.57E-07 2.38E-07 8.70E-08 4.62E-08 1.89E-08 1.07E-07 6.20E-07 1.76E-07 6.06E-08 9.19E-08 3.15E-07 1.49E-08 1.89E-08
donor value to use

donor TEC
11A-CE04-T102-AS 5.78E-06 0.000000503 U 0.000000727 J 2.19E-06 0.00000203 U 3.66E-05 4.74E-04 1.08E-06 1.00E-06 0.00000739 J 9.01E-05 0.0000135 J 0.00000111 U 0.00000519 J 3.36E-04 0.0000137 J 8.20E-04

value to use 0.00000578 0.000000503 0.000000727 0.00000219 0.00000203 0.0000366 0.000474 0.00000108 0.000001 0.00000739 0.0000901 0.0000135 0.00000111 0.00000519 0.000336 0.0000137 0.00082
18 congener TEC 5.78E-06 5.03E-07 7.27E-08 2.19E-07 2.03E-07 3.66E-07 1.42E-07 1.08E-07 3.00E-08 2.22E-06 9.01E-06 1.35E-06 1.11E-07 5.19E-07 3.36E-06 1.37E-07 2.46E-07

donor value to use
donor TEC

11A-CE04-TTR2-AS 1.83E-05 0.00000091 U 0.000000769 U 0.00000241 J 1.87E-06 5.43E-05 8.70E-04 1.98E-06 8.33E-07 2.05E-06 0.00000709 J 0.00000228 J 0.000000623 U 0.00000174 J 0.0000385 J 1.17E-06 7.20E-05
value to use 0.0000183 0.00000091 0.000000769 0.00000241 0.00000187 0.0000543 0.00087 0.00000198 0.000000833 0.00000205 0.00000709 0.00000228 0.000000623 0.00000174 0.0000385 0.00000117 0.000072

19 congener TEC 1.83E-05 9.10E-07 7.69E-08 2.41E-07 1.87E-07 5.43E-07 2.61E-07 1.98E-07 2.50E-08 6.15E-07 7.09E-07 2.28E-07 6.23E-08 1.74E-07 3.85E-07 1.17E-08 2.16E-08
donor value to use

donor TEC
12B-CE01-T000-AS 9.75E-07 0.00000106 U 0.000000859 U 0.000000879 U 0.000000673 U 0.00000174 J 0.0000242 J 0.000000647 U 0.000000738 U 0.000000694 U 0.00000046 J 0.000000772 U 0.000000922 U 0.000000763 U 0.00000257 J 0.00000119 U 0.00000405 J

value to use 0.000000975 0.00000106 0.000000859 0.000000879 0.000000673 0.00000174 0.0000242 0.000000647 0.000000738 0.000000694 0.00000046 0.000000772 0.000000922 0.000000763 0.00000257 0.00000119 0.00000405 

20 congener TEC 9.75E-07 1.06E-06 8.59E-08 8.79E-08 6.73E-08 1.74E-08 7.26E-09 6.47E-08 2.21E-08 2.08E-07 4.60E-08 7.72E-08 9.22E-08 7.63E-08 2.57E-08 1.19E-08 1.22E-09
donor value to use

donor TEC
12B-CE01-T014-AS 0.00000358 J 0.00000117 U 0.0000013 U 0.00000132 U 6.93E-07 0.00000889 J 8.79E-05 0.000000778 U 0.000000796 U 0.000000756 U 1.37E-06 5.24E-07 0.00000113 U 3.57E-07 0.00000689 J 0.00000105 U 0.0000109 J

value to use 0.00000358 0.00000117 0.0000013 0.00000132 0.000000693 0.00000889 0.0000879 0.000000778 0.000000796 0.000000756 0.00000137 0.000000524 0.00000113 0.000000357 0.00000689 0.00000105 0.0000109 
21 congener TEC 3.58E-06 1.17E-06 1.30E-07 1.32E-07 6.93E-08 8.89E-08 2.64E-08 7.78E-08 2.39E-08 2.27E-07 1.37E-07 5.24E-08 1.13E-07 3.57E-08 6.89E-08 1.05E-08 3.27E-09

donor value to use
donor TEC

12B-CE01-T102-AS 0.000000896 U 0.000000764 U 0.000000884 U 0.000000924 U 0.00000101 U 1.53E-06 0.0000304 J 0.000000785 U 0.000000761 U 0.00000071 U 0.000000597 U 0.000000579 U 0.000000789 U 0.00000059 U 1.16E-06 0.00000118 U 0.00000265 U
value to use 0.000000896 0.000000764 0.000000884 0.000000924 0.00000101 0.00000153 0.0000304 0.000000785 0.000000761 0.00000071 0.000000597 0.000000579 0.000000789 0.00000059 0.00000116 0.00000118 0.00000265 

22 congener TEC 8.96E-07 7.64E-07 8.84E-08 9.24E-08 1.01E-07 1.53E-08 9.12E-09 7.85E-08 2.28E-08 2.13E-07 5.97E-08 5.79E-08 7.89E-08 5.90E-08 1.16E-08 1.18E-08 7.95E-10
donor value to use

donor TEC
12B-CE01-TTR1-AS 0.000001 J 0.00000113 U 0.00000113 U 0.00000114 U 0.00000131 U 2.30E-06 0.0000205 U 0.000000734 U 0.000000671 U 0.000000647 U 0.000000788 U 0.000000775 U 0.000000926 U 0.000000782 U 0.00000159 J 0.000000907 U 0.00000323 J

value to use 0.000001 0.00000113 0.00000113 0.00000114 0.00000131 0.0000023 0.0000205 0.000000734 0.000000671 0.000000647 0.000000788 0.000000775 0.000000926 0.000000782 0.00000159 0.000000907 0.00000323 

23 congener TEC 1.00E-06 1.13E-06 1.13E-07 1.14E-07 1.31E-07 2.30E-08 6.15E-09 7.34E-08 2.01E-08 1.94E-07 7.88E-08 7.75E-08 9.26E-08 7.82E-08 1.59E-08 9.07E-09 9.69E-10
donor value to use

donor TEC
12B-CE01-TTR2-AS 0.00000368 J 0.00000201 U 0.00000132 U 0.00000139 U 0.00000133 U 0.00000988 J 8.60E-05 3.79E-07 0.00000152 U 0.00000147 U 2.19E-06 0.00000129 U 0.00000156 U 0.0000013 U 0.0000134 J 0.00000134 U 0.0000244 J

value to use 0.00000368 0.00000201 0.00000132 0.00000139 0.00000133 0.00000988 0.000086 0.000000379 0.00000152 0.00000147 0.00000219 0.00000129 0.00000156 0.0000013 0.0000134 0.00000134 0.0000244 
24 congener TEC 3.68E-06 2.01E-06 1.32E-07 1.39E-07 1.33E-07 9.88E-08 2.58E-08 3.79E-08 4.56E-08 4.41E-07 2.19E-07 1.29E-07 1.56E-07 1.30E-07 1.34E-07 1.34E-08 7.32E-09

donor value to use
donor TEC
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LPRSA Surface Water
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample 
notes Sample ID: 

(must enter on Row A)
11A-CE03-T102-AS

value to use
13 congener TEC

donor value to use
donor TEC

11A-CE03-TTR1-AS
value to use

14 congener TEC
donor value to use

donor TEC
11A-CE03-TTR2-AS

value to use
15 congener TEC

donor value to use
donor TEC

11A-CE04-T000-AS
value to use

16 congener TEC
donor value to use

donor TEC
11A-CE04-T014-AS

value to use
17 congener TEC

donor value to use
donor TEC

11A-CE04-T102-AS
value to use

18 congener TEC
donor value to use

donor TEC
11A-CE04-TTR2-AS

value to use
19 congener TEC

donor value to use
donor TEC

12B-CE01-T000-AS
value to use

20 congener TEC
donor value to use

donor TEC
12B-CE01-T014-AS

value to use
21 congener TEC

donor value to use
donor TEC

12B-CE01-T102-AS
value to use

22 congener TEC
donor value to use

donor TEC
12B-CE01-TTR1-AS

value to use

23 congener TEC
donor value to use

donor TEC
12B-CE01-TTR2-AS

value to use
24 congener TEC

donor value to use
donor TEC

Comment

(Quasi) Sensitivity Analysis SECTION 1

Summary of Sensitivity 
Analysis (relative percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 
Treatment 1:  
Make highest 

Treatment 2:  
Substitute comparableTreatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum "mean"

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions Comment

Summary of Sensitivity 
Analysis (relative percent 

difference)

2.02E-01 4.03E-06 4.48E-06 4.93E-06 Not calculated 4.19E-06 none Section 1 4.19E-06 none
Qualified 3.02E-01

Dioxin/Furan 1.00E+00

3.05E-01 5.79E-06 6.83E-06 7.87E-06 3.59E-07 6.10E-06 none Section 1 6.10E-06 none
Qualified 3.39E-01

Dioxin/Furan 1.00E+00

3.53E-01 5.04E-06 6.12E-06 7.20E-06 3.15E-07 5.36E-06 none Section 1 5.36E-06 none
Qualified 3.88E-01

Dioxin/Furan 1.00E+00

2.67E-01 3.73E-06 4.30E-06 4.88E-06 2.29E-07 3.90E-06 J Section 1 3.90E-06 J
Qualified 9.79E-01

Dioxin/Furan 1.00E+00

1.00E-01 9.18E-06 9.67E-06 1.01E-05 5.56E-07 9.45E-06 none Section 1 9.45E-06 none
Qualified 1.22E-01

Dioxin/Furan 1.00E+00

3.41E-02 2.36E-05 2.40E-05 2.44E-05 1.40E-06 2.39E-05 none Section 1 2.39E-05 none
Qualified 2.10E-01

Dioxin/Furan 1.00E+00

4.68E-02 2.19E-05 2.24E-05 2.29E-05 1.30E-06 2.22E-05 none Section 1 2.22E-05 none
Qualified 1.21E-01

Dioxin/Furan 1.00E+00

9.27E-01 1.07E-06 2.00E-06 2.93E-06 1.33E-07 2.27E-06 J
Section 2, 

Treatment 1 2.27E-06 J 2.27E-06 J

Qualified 6.67E-01 Qualified 6.67E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

3.77E-01 4.06E-06 5.00E-06 5.95E-06 2.53E-07 4.31E-06 J Section 1 4.31E-06 J
Qualified 9.46E-01

Dioxin/Furan 1.00E+00

1.94E+00 3.60E-08 1.30E-06 2.56E-06 5.64E-08 9.59E-07 J
Section 2, 

Treatment 1 9.59E-07 J 9.59E-07 J

Qualified 9.89E-01 Qualified 9.89E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

1.01E+00 1.04E-06 2.10E-06 3.16E-06 1.32E-07 2.25E-06 J
Section 2, 

Treatment 1 2.25E-06 J 2.25E-06 J

Qualified 9.93E-01 Qualified 9.93E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

5.67E-01 4.20E-06 5.87E-06 7.53E-06 2.68E-07 4.55E-06 J Section 1 4.55E-06 J
Qualified 9.62E-01

Dioxin/Furan 1.00E+00
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Project Name:
Matrix: Surface water - TCDD-TEQ Data entered by:

LPRSA Surface Water Units: ug/L Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
9/21/2015

EPA Advanced KM 
TEQ Calculator LPRSA

Sample 
notes Sample ID: 

(must enter on Row A) TCDD

PeCDD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD

TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

12B-CE02-T000-AS 8.00E-07 0.000000963 U 0.00000101 U 0.00000108 U 0.0000011 U 0.00000345 J 0.0000415 J 0.000000634 U 0.0000007 U 0.000000614 U 4.46E-07 0.000000623 U 0.000000771 U 0.000000604 U 0.00000307 J 0.000000649 U 0.00000363 J
value to use 0.0000008 0.000000963 0.00000101 0.00000108 0.0000011 0.00000345 0.0000415 0.000000634 0.0000007 0.000000614 0.000000446 0.000000623 0.000000771 0.000000604 0.00000307 0.000000649 0.00000363 

25 congener TEC 8.00E-07 9.63E-07 1.01E-07 1.08E-07 1.10E-07 3.45E-08 1.25E-08 6.34E-08 2.10E-08 1.84E-07 4.46E-08 6.23E-08 7.71E-08 6.04E-08 3.07E-08 6.49E-09 1.09E-09
donor value to use

donor TEC
12B-CE02-T014-AS 0.00000227 J 0.00000216 U 0.00000227 U 0.00000215 U 0.00000218 U 5.01E-06 7.50E-05 0.00000125 U 0.00000143 U 0.00000123 U 1.65E-06 0.00000119 U 0.00000138 U 0.00000118 U 0.0000084 J 0.00000204 U 0.0000114 J

value to use 0.00000227 0.00000216 0.00000227 0.00000215 0.00000218 0.00000501 0.000075 0.00000125 0.00000143 0.00000123 0.00000165 0.00000119 0.00000138 0.00000118 0.0000084 0.00000204 0.0000114 
26 congener TEC 2.27E-06 2.16E-06 2.27E-07 2.15E-07 2.18E-07 5.01E-08 2.25E-08 1.25E-07 4.29E-08 3.69E-07 1.65E-07 1.19E-07 1.38E-07 1.18E-07 8.40E-08 2.04E-08 3.42E-09

donor value to use
donor TEC

12B-CE02-T102-AS 1.33E-06 0.000000787 U 0.000000703 U 0.000000755 U 9.78E-07 0.00000336 J 0.000041 J 0.00000052 U 0.000000596 U 0.000000564 U 0.000000491 U 0.000000496 U 0.000000569 U 0.000000448 U 0.0000022 J 0.000000919 U 0.0000039 J
value to use 0.00000133 0.000000787 0.000000703 0.000000755 0.000000978 0.00000336 0.000041 0.00000052 0.000000596 0.000000564 0.000000491 0.000000496 0.000000569 0.000000448 0.0000022 0.000000919 0.0000039 

27 congener TEC 1.33E-06 7.87E-07 7.03E-08 7.55E-08 9.78E-08 3.36E-08 1.23E-08 5.20E-08 1.79E-08 1.69E-07 4.91E-08 4.96E-08 5.69E-08 4.48E-08 2.20E-08 9.19E-09 1.17E-09
donor value to use

donor TEC
12B-CE02-TTR1-BS 9.96E-07 0.000000973 U 0.000000833 U 0.000000826 U 0.000000851 U 8.76E-07 0.0000125 U 0.000000581 U 0.000000544 U 0.00000048 U 0.000000579 U 0.000000559 U 0.000000682 U 0.000000557 U 0.00000142 J 0.000000897 U 0.00000139 U

value to use 0.000000996 0.000000973 0.000000833 0.000000826 0.000000851 0.000000876 0.0000125 0.000000581 0.000000544 0.00000048 0.000000579 0.000000559 0.000000682 0.000000557 0.00000142 0.000000897 0.00000139 
28 congener TEC 9.96E-07 9.73E-07 8.33E-08 8.26E-08 8.51E-08 8.76E-09 3.75E-09 5.81E-08 1.63E-08 1.44E-07 5.79E-08 5.59E-08 6.82E-08 5.57E-08 1.42E-08 8.97E-09 4.17E-10

donor value to use
donor TEC

12B-CE02-TTR2-AS 0.00000207 J 0.000000865 U 0.000000876 U 0.000000918 U 0.000000777 U 0.00000371 J 0.0000347 J 0.00000062 U 0.000000747 U 0.000000663 U 1.24E-06 0.000000615 U 0.000000739 U 0.00000058 U 2.95E-06 0.00000088 U 0.00000594 J
value to use 0.00000207 0.000000865 0.000000876 0.000000918 0.000000777 0.00000371 0.0000347 0.00000062 0.000000747 0.000000663 0.00000124 0.000000615 0.000000739 0.00000058 0.00000295 0.00000088 0.00000594 

29 congener TEC 2.07E-06 8.65E-07 8.76E-08 9.18E-08 7.77E-08 3.71E-08 1.04E-08 6.20E-08 2.24E-08 1.99E-07 1.24E-07 6.15E-08 7.39E-08 5.80E-08 2.95E-08 8.80E-09 1.78E-09
donor value to use

donor TEC
12B-CE03-T000-AS 0.00000133 J 0.000000856 U 0.000000757 U 0.000000775 U 0.000000931 U 0.00000485 J 0.00004 J 0.000000636 U 0.000000767 U 0.000000716 U 8.19E-07 0.000000493 U 0.000000624 U 0.000000511 U 0.00000316 U 0.000000895 U 4.01E-06

value to use 0.00000133 0.000000856 0.000000757 0.000000775 0.000000931 0.00000485 0.00004 0.000000636 0.000000767 0.000000716 0.000000819 0.000000493 0.000000624 0.000000511 0.00000316 0.000000895 0.00000401
30 congener TEC 1.33E-06 8.56E-07 7.57E-08 7.75E-08 9.31E-08 4.85E-08 1.20E-08 6.36E-08 2.30E-08 2.15E-07 8.19E-08 4.93E-08 6.24E-08 5.11E-08 3.16E-08 8.95E-09 1.20E-09

donor value to use
donor TEC

12B-CE03-T014-AS 1.84E-06 0.000002 U 0.00000183 U 0.00000186 U 0.0000019 U 5.40E-06 5.83E-05 0.00000124 U 0.000000989 U 0.000000975 U 0.00000116 U 0.00000127 U 0.00000132 U 0.00000125 U 0.00000588 J 0.00000203 U 6.50E-06
value to use 0.00000184 0.000002 0.00000183 0.00000186 0.0000019 0.0000054 0.0000583 0.00000124 0.000000989 0.000000975 0.00000116 0.00000127 0.00000132 0.00000125 0.00000588 0.00000203 0.0000065

31 congener TEC 1.84E-06 2.00E-06 1.83E-07 1.86E-07 1.90E-07 5.40E-08 1.75E-08 1.24E-07 2.97E-08 2.93E-07 1.16E-07 1.27E-07 1.32E-07 1.25E-07 5.88E-08 2.03E-08 1.95E-09
donor value to use

donor TEC
12B-CE03-T102-AS 1.37E-06 0.00000118 U 0.000000997 U 0.00000115 U 0.00000113 U 0.00000367 J 0.0000394 J 0.000000894 U 0.00000079 U 0.00000074 U 0.000000889 U 0.000000842 U 0.00000101 U 0.00000088 U 2.12E-06 0.00000122 U 0.00000355 J

value to use 0.00000137 0.00000118 0.000000997 0.00000115 0.00000113 0.00000367 0.0000394 0.000000894 0.00000079 0.00000074 0.000000889 0.000000842 0.00000101 0.00000088 0.00000212 0.00000122 0.00000355 
32 congener TEC 1.37E-06 1.18E-06 9.97E-08 1.15E-07 1.13E-07 3.67E-08 1.18E-08 8.94E-08 2.37E-08 2.22E-07 8.89E-08 8.42E-08 1.01E-07 8.80E-08 2.12E-08 1.22E-08 1.07E-09

donor value to use
donor TEC

12B-CE03-TTR1-AS 2.14E-06 0.000000558 U 0.000000699 U 0.000000696 U 0.000000882 U 0.00000552 J 5.37E-05 0.000000596 U 0.000000519 U 0.000000471 U 0.00000126 J 0.000000437 U 0.000000533 U 5.25E-07 0.00000362 U 0.000000831 U 0.00000716 J
value to use 0.00000214 0.000000558 0.000000699 0.000000696 0.000000882 0.00000552 0.0000537 0.000000596 0.000000519 0.000000471 0.00000126 0.000000437 0.000000533 0.000000525 0.00000362 0.000000831 0.00000716 

33 congener TEC 2.14E-06 5.58E-07 6.99E-08 6.96E-08 8.82E-08 5.52E-08 1.61E-08 5.96E-08 1.56E-08 1.41E-07 1.26E-07 4.37E-08 5.33E-08 5.25E-08 3.62E-08 8.31E-09 2.15E-09
donor value to use

donor TEC
12B-CE03-TTR2-AS 2.36E-06 0.000000845 U 0.0000007 U 0.000000704 U 0.00000109 U 0.00000659 J 6.03E-05 0.00000069 U 0.000000816 U 0.00000075 U 0.00000157 J 6.31E-07 0.000000719 U 5.09E-07 0.00000618 J 0.000000686 U 6.70E-06

value to use 0.00000236 0.000000845 0.0000007 0.000000704 0.00000109 0.00000659 0.0000603 0.00000069 0.000000816 0.00000075 0.00000157 0.000000631 0.000000719 0.000000509 0.00000618 0.000000686 0.0000067
34 congener TEC 2.36E-06 8.45E-07 7.00E-08 7.04E-08 1.09E-07 6.59E-08 1.81E-08 6.90E-08 2.45E-08 2.25E-07 1.57E-07 6.31E-08 7.19E-08 5.09E-08 6.18E-08 6.86E-09 2.01E-09

donor value to use
donor TEC

12B-CE04-T000-AS 0.00000307 J 0.000000907 U 0.000000907 U 0.000000914 U 0.000000873 U 8.38E-06 9.79E-05 0.000000704 U 0.000000724 U 0.000000647 U 1.69E-06 0.000000535 U 0.000000667 U 5.43E-07 0.0000088 J 0.000000806 U 0.000013 J
value to use 0.00000307 0.000000907 0.000000907 0.000000914 0.000000873 0.00000838 0.0000979 0.000000704 0.000000724 0.000000647 0.00000169 0.000000535 0.000000667 0.000000543 0.0000088 0.000000806 0.000013 

35 congener TEC 3.07E-06 9.07E-07 9.07E-08 9.14E-08 8.73E-08 8.38E-08 2.94E-08 7.04E-08 2.17E-08 1.94E-07 1.69E-07 5.35E-08 6.67E-08 5.43E-08 8.80E-08 8.06E-09 3.90E-09
donor value to use

donor TEC
12B-CE04-T014-AS 0.00000455 J 0.00000124 U 0.00000151 U 0.00000152 U 1.08E-06 0.0000119 J 1.31E-04 0.00000103 U 0.000000825 U 0.000000751 U 1.96E-06 9.17E-07 0.00000124 U 8.76E-07 0.0000107 J 0.00000135 U 0.0000218 J

value to use 0.00000455 0.00000124 0.00000151 0.00000152 0.00000108 0.0000119 0.000131 0.00000103 0.000000825 0.000000751 0.00000196 0.000000917 0.00000124 0.000000876 0.0000107 0.00000135 0.0000218 
36 congener TEC 4.55E-06 1.24E-06 1.51E-07 1.52E-07 1.08E-07 1.19E-07 3.93E-08 1.03E-07 2.48E-08 2.25E-07 1.96E-07 9.17E-08 1.24E-07 8.76E-08 1.07E-07 1.35E-08 6.54E-09

donor value to use
donor TEC
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LPRSA Surface Water
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample 
notes Sample ID: 

(must enter on Row A)
12B-CE02-T000-AS

value to use

25 congener TEC
donor value to use

donor TEC
12B-CE02-T014-AS

value to use
26 congener TEC

donor value to use
donor TEC

12B-CE02-T102-AS
value to use

27 congener TEC
donor value to use

donor TEC
12B-CE02-TTR1-BS

value to use
28 congener TEC

donor value to use
donor TEC

12B-CE02-TTR2-AS
value to use

29 congener TEC
donor value to use

donor TEC
12B-CE03-T000-AS

value to use
30 congener TEC

donor value to use
donor TEC

12B-CE03-T014-AS
value to use

31 congener TEC
donor value to use

donor TEC
12B-CE03-T102-AS

value to use
32 congener TEC

donor value to use
donor TEC

12B-CE03-TTR1-AS
value to use

33 congener TEC
donor value to use

donor TEC
12B-CE03-TTR2-AS

value to use
34 congener TEC

donor value to use
donor TEC

12B-CE04-T000-AS
value to use

35 congener TEC
donor value to use

donor TEC
12B-CE04-T014-AS

value to use
36 congener TEC

donor value to use
donor TEC

Comment

(Quasi) Sensitivity Analysis SECTION 1

Summary of Sensitivity 
Analysis (relative percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 
Treatment 1:  
Make highest 

Treatment 2:  
Substitute comparableTreatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum "mean"

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions Comment

Summary of Sensitivity 
Analysis (relative percent 

difference)

9.75E-01 9.23E-07 1.80E-06 2.68E-06 1.20E-07 2.04E-06 J
Section 2, 

Treatment 1 2.04E-06 J 2.04E-06 J

Qualified 6.85E-01 Qualified 6.85E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

8.39E-01 2.60E-06 4.47E-06 6.35E-06 1.72E-07 2.93E-06 J Section 1 2.93E-06 J
Qualified 9.63E-01

Dioxin/Furan 1.00E+00

6.31E-01 1.50E-06 2.19E-06 2.88E-06 9.58E-08 1.63E-06 J Section 1 1.63E-06 J
Qualified 5.04E-01

Dioxin/Furan 1.00E+00

9.08E-01 1.02E-06 1.87E-06 2.71E-06 6.37E-08 1.08E-06 J Section 1 1.08E-06 J
Qualified 6.30E-01

Dioxin/Furan 1.00E+00

5.23E-01 2.27E-06 3.08E-06 3.88E-06 1.43E-07 2.42E-06 J Section 1 2.42E-06 J
Qualified 9.60E-01

Dioxin/Furan 1.00E+00

7.06E-01 1.47E-06 2.28E-06 3.08E-06 9.47E-08 1.61E-06 J Section 1 1.61E-06 J
Qualified 9.73E-01

Dioxin/Furan 1.00E+00

9.44E-01 1.97E-06 3.73E-06 5.50E-06 2.48E-07 4.22E-06 J
Section 2, 

Treatment 1 4.22E-06 J 4.22E-06 J

Qualified 6.52E-01 Qualified 6.52E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

8.70E-01 1.44E-06 2.55E-06 3.66E-06 9.43E-08 1.60E-06 J Section 1 1.60E-06 J
Qualified 6.20E-01

Dioxin/Furan 1.00E+00

3.86E-01 2.39E-06 2.96E-06 3.54E-06 1.49E-07 2.54E-06 none Section 1 2.54E-06 none
Qualified 3.75E-01

Dioxin/Furan 1.00E+00

4.23E-01 2.78E-06 3.52E-06 4.27E-06 1.79E-07 3.04E-06 none Section 1 3.04E-06 none
Qualified 4.16E-01

Dioxin/Furan 1.00E+00

3.71E-01 3.50E-06 4.29E-06 5.09E-06 2.19E-07 3.72E-06 J Section 1 3.72E-06 J
Qualified 9.34E-01

Dioxin/Furan 1.00E+00

3.22E-01 5.31E-06 6.32E-06 7.34E-06 3.34E-07 5.68E-06 J Section 1 5.68E-06 J
Qualified 9.29E-01

Dioxin/Furan 1.00E+00
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Project Name:
Matrix: Surface water - TCDD-TEQ Data entered by:

LPRSA Surface Water Units: ug/L Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
9/21/2015

EPA Advanced KM 
TEQ Calculator LPRSA

Sample 
notes Sample ID: 

(must enter on Row A) TCDD

PeCDD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD

TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

12B-CE04-T102-AS 1.12E-06 0.00000124 U 0.00000127 U 0.00000134 U 0.00000144 U 0.00000308 J 2.92E-05 0.0000009 U 0.000000853 U 0.000000791 U 0.00000101 U 0.000000955 U 0.00000105 U 0.000000983 U 1.62E-06 0.00000119 U 0.00000161 U
value to use 0.00000112 0.00000124 0.00000127 0.00000134 0.00000144 0.00000308 0.0000292 0.0000009 0.000000853 0.000000791 0.00000101 0.000000955 0.00000105 0.000000983 0.00000162 0.00000119 0.00000161 

37 congener TEC 1.12E-06 1.24E-06 1.27E-07 1.34E-07 1.44E-07 3.08E-08 8.76E-09 9.00E-08 2.56E-08 2.37E-07 1.01E-07 9.55E-08 1.05E-07 9.83E-08 1.62E-08 1.19E-08 4.83E-10
donor value to use

donor TEC
12B-CE04-TTR1-AS 0.0000015 J 0.000000769 U 0.000000571 U 0.000000617 U 0.000000998 U 0.00000373 J 0.0000362 J 0.000000698 U 0.000000718 U 0.000000647 U 0.000000901 U 0.000000499 U 0.000000631 U 0.000000451 U 0.00000318 U 0.00000061 U 0.00000538 J

value to use 0.0000015 0.000000769 0.000000571 0.000000617 0.000000998 0.00000373 0.0000362 0.000000698 0.000000718 0.000000647 0.000000901 0.000000499 0.000000631 0.000000451 0.00000318 0.00000061 0.00000538 
38 congener TEC 1.50E-06 7.69E-07 5.71E-08 6.17E-08 9.98E-08 3.73E-08 1.09E-08 6.98E-08 2.15E-08 1.94E-07 9.01E-08 4.99E-08 6.31E-08 4.51E-08 3.18E-08 6.10E-09 1.61E-09

donor value to use
donor TEC

12B-CE04-TTR2-AS 0.00000477 J 0.00000147 U 0.00000156 U 0.00000162 U 0.00000171 U 0.0000117 J 1.14E-04 0.000000975 U 0.000000891 U 0.000000857 U 1.93E-06 0.000000802 J 0.00000135 U 0.000000669 J 0.0000104 J 0.00000143 U 0.0000142 J
value to use 0.00000477 0.00000147 0.00000156 0.00000162 0.00000171 0.0000117 0.000114 0.000000975 0.000000891 0.000000857 0.00000193 0.000000802 0.00000135 0.000000669 0.0000104 0.00000143 0.0000142 

39 congener TEC 4.77E-06 1.47E-06 1.56E-07 1.62E-07 1.71E-07 1.17E-07 3.42E-08 9.75E-08 2.67E-08 2.57E-07 1.93E-07 8.02E-08 1.35E-07 6.69E-08 1.04E-07 1.43E-08 4.26E-09
donor value to use

donor TEC
12C-CE11-T000-AS 0.00000208 J 0.000000762 U 0.000000837 U 0.00000087 U 0.000000932 U 0.00000746 J 7.96E-05 0.000000563 U 0.000000437 U 0.000000468 U 0.00000125 J 0.00000047 U 0.000000566 U 0.000000463 U 0.00000653 J 0.00000059 U 0.0000105 J

value to use 0.00000208 0.000000762 0.000000837 0.00000087 0.000000932 0.00000746 0.0000796 0.000000563 0.000000437 0.000000468 0.00000125 0.00000047 0.000000566 0.000000463 0.00000653 0.00000059 0.0000105 
40 congener TEC 2.08E-06 7.62E-07 8.37E-08 8.70E-08 9.32E-08 7.46E-08 2.39E-08 5.63E-08 1.31E-08 1.40E-07 1.25E-07 4.70E-08 5.66E-08 4.63E-08 6.53E-08 5.90E-09 3.15E-09

donor value to use
donor TEC

12C-CE11-T014-AS 1.84E-06 0.000000351 U 0.000000272 U 0.000000508 J 0.000000877 J 0.00000726 J 8.68E-05 0.000000324 U 0.000000242 U 4.76E-07 0.00000274 J 0.000000937 J 0.000000238 U 0.000000204 U 0.0000149 J 0.000000254 U 0.0000234 J
value to use 0.00000184 0.000000351 0.000000272 0.000000508 0.000000877 0.00000726 0.0000868 0.000000324 0.000000242 0.000000476 0.00000274 0.000000937 0.000000238 0.000000204 0.0000149 0.000000254 0.0000234 

41 congener TEC 1.84E-06 3.51E-07 2.72E-08 5.08E-08 8.77E-08 7.26E-08 2.60E-08 3.24E-08 7.26E-09 1.43E-07 2.74E-07 9.37E-08 2.38E-08 2.04E-08 1.49E-07 2.54E-09 7.02E-09
donor value to use

donor TEC
12C-CE11-T102-AS 3.20E-06 0.00000101 U 0.000000832 U 0.000000881 U 0.00000799 U 1.90E-05 1.97E-04 0.000000779 U 0.000000614 U 0.000000569 U 8.53E-07 5.16E-07 0.00000057 U 0.000000471 U 9.59E-06 0.000000642 U 1.60E-05

value to use 0.0000032 0.00000101 0.000000832 0.000000881 0.00000799 0.000019 0.000197 0.000000779 0.000000614 0.000000569 0.000000853 0.000000516 0.00000057 0.000000471 0.00000959 0.000000642 0.000016
42 congener TEC 3.20E-06 1.01E-06 8.32E-08 8.81E-08 7.99E-07 1.90E-07 5.91E-08 7.79E-08 1.84E-08 1.71E-07 8.53E-08 5.16E-08 5.70E-08 4.71E-08 9.59E-08 6.42E-09 4.80E-09

donor value to use
donor TEC

12C-CE12-T000-AS 0.00000171 J 0.000000973 U 0.000000952 U 0.00000105 U 0.00000112 U 0.00000842 J 8.58E-05 0.000000703 U 0.000000421 U 0.000000402 U 0.00000113 J 0.000000603 U 0.000000709 U 0.00000064 U 5.92E-06 0.00000086 U 0.0000099 J
value to use 0.00000171 0.000000973 0.000000952 0.00000105 0.00000112 0.00000842 0.0000858 0.000000703 0.000000421 0.000000402 0.00000113 0.000000603 0.000000709 0.00000064 0.00000592 0.00000086 0.0000099 

43 congener TEC 1.71E-06 9.73E-07 9.52E-08 1.05E-07 1.12E-07 8.42E-08 2.57E-08 7.03E-08 1.26E-08 1.21E-07 1.13E-07 6.03E-08 7.09E-08 6.40E-08 5.92E-08 8.60E-09 2.97E-09
donor value to use

donor TEC
12C-CE12-T014-AS 0.00000134 J 0.000000665 U 0.000000558 U 0.000000568 U 0.000000581 U 0.00000527 J 7.06E-05 0.000000707 U 0.000000534 U 0.000000498 U 0.00000174 J 0.00000039 U 0.00000042 U 0.000000402 U 0.00000706 J 0.000000462 U 0.0000108 J

value to use 0.00000134 0.000000665 0.000000558 0.000000568 0.000000581 0.00000527 0.0000706 0.000000707 0.000000534 0.000000498 0.00000174 0.00000039 0.00000042 0.000000402 0.00000706 0.000000462 0.0000108 
44 congener TEC 1.34E-06 6.65E-07 5.58E-08 5.68E-08 5.81E-08 5.27E-08 2.12E-08 7.07E-08 1.60E-08 1.49E-07 1.74E-07 3.90E-08 4.20E-08 4.02E-08 7.06E-08 4.62E-09 3.24E-09

donor value to use
donor TEC

12C-CE12-T102-AS 0.000000767 U 0.000000689 U 0.000000697 U 0.000000783 U 0.000000799 U 0.0000101 J 8.32E-05 0.000000765 U 0.000000598 U 0.000000559 U 0.000000566 U 0.000000557 U 0.000000698 U 0.000000605 U 0.00000587 J 0.000000675 U 0.0000116 J
value to use 0.000000767 0.000000689 0.000000697 0.000000783 0.000000799 0.0000101 0.0000832 0.000000765 0.000000598 0.000000559 0.000000566 0.000000557 0.000000698 0.000000605 0.00000587 0.000000675 0.0000116 

45 congener TEC 7.67E-07 6.89E-07 6.97E-08 7.83E-08 7.99E-08 1.01E-07 2.50E-08 7.65E-08 1.79E-08 1.68E-07 5.66E-08 5.57E-08 6.98E-08 6.05E-08 5.87E-08 6.75E-09 3.48E-09
donor value to use

donor TEC
12C-CE20-T000-AS 0.000000939 U 0.00000065 U 0.000000951 U 0.00000091 U 0.00000103 U 0.00000941 J 8.20E-05 0.00000102 U 0.000000669 U 0.000000593 U 0.000000566 U 0.000000598 U 0.000000715 U 0.000000624 U 6.33E-06 0.000000912 U 9.82E-06

value to use 0.000000939 0.00000065 0.000000951 0.00000091 0.00000103 0.00000941 0.000082 0.00000102 0.000000669 0.000000593 0.000000566 0.000000598 0.000000715 0.000000624 0.00000633 0.000000912 0.00000982

46 congener TEC 9.39E-07 6.50E-07 9.51E-08 9.10E-08 1.03E-07 9.41E-08 2.46E-08 1.02E-07 2.01E-08 1.78E-07 5.66E-08 5.98E-08 7.15E-08 6.24E-08 6.33E-08 9.12E-09 2.95E-09
donor value to use

donor TEC
12C-CE20-T014-AS 0.00000211 U 0.00000199 U 0.00000239 U 0.00000244 U 0.00000269 U 0.0000141 J 1.19E-04 0.00000191 U 0.00000178 U 0.00000162 U 0.00000163 U 0.00000156 U 0.00000186 U 0.00000162 U 0.0000104 J 0.00000173 U 0.0000207 J

value to use 0.00000211 0.00000199 0.00000239 0.00000244 0.00000269 0.0000141 0.000119 0.00000191 0.00000178 0.00000162 0.00000163 0.00000156 0.00000186 0.00000162 0.0000104 0.00000173 0.0000207 

47 congener TEC 2.11E-06 1.99E-06 2.39E-07 2.44E-07 2.69E-07 1.41E-07 3.57E-08 1.91E-07 5.34E-08 4.86E-07 1.63E-07 1.56E-07 1.86E-07 1.62E-07 1.04E-07 1.73E-08 6.21E-09
donor value to use

donor TEC
12C-CE20-T102-AS 2.29E-06 0.000000995 U 0.00000111 U 0.00000105 U 0.00000117 U 0.0000203 J 2.23E-04 0.000000726 U 0.000000758 U 0.000000704 U 9.23E-07 0.000000664 U 0.000000917 U 0.000000678 U 0.00000876 J 0.000000749 U 0.000017 J

value to use 0.00000229 0.000000995 0.00000111 0.00000105 0.00000117 0.0000203 0.000223 0.000000726 0.000000758 0.000000704 0.000000923 0.000000664 0.000000917 0.000000678 0.00000876 0.000000749 0.000017 
48 congener TEC 2.29E-06 9.95E-07 1.11E-07 1.05E-07 1.17E-07 2.03E-07 6.69E-08 7.26E-08 2.27E-08 2.11E-07 9.23E-08 6.64E-08 9.17E-08 6.78E-08 8.76E-08 7.49E-09 5.10E-09

donor value to use
donor TEC
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LPRSA Surface Water
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample 
notes Sample ID: 

(must enter on Row A)
12B-CE04-T102-AS

value to use

37 congener TEC
donor value to use

donor TEC
12B-CE04-TTR1-AS

value to use
38 congener TEC

donor value to use
donor TEC

12B-CE04-TTR2-AS
value to use

39 congener TEC
donor value to use

donor TEC
12C-CE11-T000-AS

value to use
40 congener TEC

donor value to use
donor TEC

12C-CE11-T014-AS
value to use

41 congener TEC
donor value to use

donor TEC
12C-CE11-T102-AS

value to use
42 congener TEC

donor value to use
donor TEC

12C-CE12-T000-AS
value to use

43 congener TEC
donor value to use

donor TEC
12C-CE12-T014-AS

value to use
44 congener TEC

donor value to use
donor TEC

12C-CE12-T102-AS
value to use

45 congener TEC
donor value to use

donor TEC
12C-CE20-T000-AS

value to use

46 congener TEC
donor value to use

donor TEC
12C-CE20-T014-AS

value to use

47 congener TEC
donor value to use

donor TEC
12C-CE20-T102-AS

value to use
48 congener TEC

donor value to use
donor TEC

Comment

(Quasi) Sensitivity Analysis SECTION 1

Summary of Sensitivity 
Analysis (relative percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 
Treatment 1:  
Make highest 

Treatment 2:  
Substitute comparableTreatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum "mean"

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions Comment

Summary of Sensitivity 
Analysis (relative percent 

difference)

1.01E+00 1.18E-06 2.38E-06 3.59E-06 1.39E-07 2.37E-06 J
Section 2, 

Treatment 1 2.37E-06 J 2.37E-06 J

Qualified 6.81E-01 Qualified 6.81E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

6.69E-01 1.55E-06 2.33E-06 3.11E-06 9.78E-08 1.66E-06 J Section 1 1.66E-06 J
Qualified 1.00E+00

Dioxin/Furan 1.00E+00

3.76E-01 5.37E-06 6.61E-06 7.86E-06 3.37E-07 5.73E-06 J Section 1 5.73E-06 J
Qualified 9.71E-01

Dioxin/Furan 1.00E+00

4.54E-01 2.37E-06 3.07E-06 3.76E-06 1.49E-07 2.53E-06 J Section 1 2.53E-06 J
Qualified 9.94E-01

Dioxin/Furan 1.00E+00

1.56E-01 2.74E-06 2.98E-06 3.21E-06 1.67E-07 2.84E-06 none Section 1 2.84E-06 none
Qualified 3.74E-01

Dioxin/Furan 1.00E+00

4.85E-01 3.69E-06 4.87E-06 6.04E-06 2.30E-07 3.90E-06 none Section 1 3.90E-06 none
Qualified 3.90E-01

Dioxin/Furan 1.00E+00

5.96E-01 2.00E-06 2.84E-06 3.69E-06 1.30E-07 2.22E-06 J Section 1 2.22E-06 J
Qualified 9.77E-01

Dioxin/Furan 1.00E+00

5.30E-01 1.66E-06 2.26E-06 2.86E-06 1.06E-07 1.80E-06 J Section 1 1.80E-06 J
Qualified 9.93E-01

Dioxin/Furan 1.00E+00

1.71E+00 1.88E-07 1.29E-06 2.38E-06 6.59E-08 1.12E-06 J
Section 2, 

Treatment 1 1.12E-06 J 1.12E-06 J

Qualified 9.90E-01 Qualified 9.90E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

1.74E+00 1.85E-07 1.40E-06 2.62E-06 7.63E-08 1.30E-06 J
Section 2, 

Treatment 1 1.30E-06 J 1.30E-06 J

Qualified 9.65E-01 Qualified 9.65E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

1.83E+00 2.87E-07 3.42E-06 6.55E-06 1.73E-07 2.93E-06 J
Section 2, 

Treatment 1 2.93E-06 J 2.93E-06 J

Qualified 9.95E-01 Qualified 9.95E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

5.08E-01 2.74E-06 3.68E-06 4.61E-06 1.77E-07 3.01E-06 none Section 1 3.01E-06 none
Qualified 4.69E-01

Dioxin/Furan 1.00E+00
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Project Name:
Matrix: Surface water - TCDD-TEQ Data entered by:

LPRSA Surface Water Units: ug/L Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
9/21/2015

EPA Advanced KM 
TEQ Calculator LPRSA

Sample 
notes Sample ID: 

(must enter on Row A) TCDD

PeCDD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD

TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

12C-CE21-T000-AS 0.000000951 U 0.000000933 U 0.000000981 U 0.00000094 U 0.000001 U 0.00000183 J 0.0000194 J 0.000000865 U 0.000000652 U 0.000000588 U 0.00000064 U 0.000000665 U 0.000000738 U 0.00000064 U 0.00000142 J 0.000000779 U 0.0000024 J
value to use 0.000000951 0.000000933 0.000000981 0.00000094 0.000001 0.00000183 0.0000194 0.000000865 0.000000652 0.000000588 0.00000064 0.000000665 0.000000738 0.00000064 0.00000142 0.000000779 0.0000024 

49 congener TEC 9.51E-07 9.33E-07 9.81E-08 9.40E-08 1.00E-07 1.83E-08 5.82E-09 8.65E-08 1.96E-08 1.76E-07 6.40E-08 6.65E-08 7.38E-08 6.40E-08 1.42E-08 7.79E-09 7.20E-10
donor value to use

donor TEC
12C-CE21-T014-AS 2.17E-06 0.000000991 U 0.000000889 U 0.000000865 U 0.000000949 U 0.00000463 J 0.0000424 J 0.000000717 U 0.000000697 U 0.000000588 U 0.000000651 U 0.000000581 U 0.000000713 U 0.000000625 U 0.00000372 J 0.000000727 U 4.45E-06

value to use 0.00000217 0.000000991 0.000000889 0.000000865 0.000000949 0.00000463 0.0000424 0.000000717 0.000000697 0.000000588 0.000000651 0.000000581 0.000000713 0.000000625 0.00000372 0.000000727 0.00000445
50 congener TEC 2.17E-06 9.91E-07 8.89E-08 8.65E-08 9.49E-08 4.63E-08 1.27E-08 7.17E-08 2.09E-08 1.76E-07 6.51E-08 5.81E-08 7.13E-08 6.25E-08 3.72E-08 7.27E-09 1.34E-09

donor value to use
donor TEC

12C-CE21-T102-AS 0.000000931 U 0.00000106 U 0.000000958 U 0.000000866 U 0.000000925 U 1.63E-06 0.0000248 J 0.000000763 U 0.000000711 U 0.000000714 U 0.000000676 U 0.000000666 U 0.000000727 U 0.000000624 U 0.00000109 J 0.000000697 U 0.00000265 J
value to use 0.000000931 0.00000106 0.000000958 0.000000866 0.000000925 0.00000163 0.0000248 0.000000763 0.000000711 0.000000714 0.000000676 0.000000666 0.000000727 0.000000624 0.00000109 0.000000697 0.00000265 

51 congener TEC 9.31E-07 1.06E-06 9.58E-08 8.66E-08 9.25E-08 1.63E-08 7.44E-09 7.63E-08 2.13E-08 2.14E-07 6.76E-08 6.66E-08 7.27E-08 6.24E-08 1.09E-08 6.97E-09 7.95E-10
donor value to use

donor TEC
12D-CE01-T000-AS 0.00000174 U 0.00000186 U 0.00000249 U 0.00000259 U 0.00000265 U 1.70E-06 0.00000839 J 0.00000113 U 0.00000169 U 0.00000146 U 0.00000128 U 0.00000127 U 0.00000157 U 0.00000125 U 0.00000207 U 0.00000284 U 0.00000382 U

value to use 0.00000174 0.00000186 0.00000249 0.00000259 0.00000265 0.0000017 0.00000839 0.00000113 0.00000169 0.00000146 0.00000128 0.00000127 0.00000157 0.00000125 0.00000207 0.00000284 0.00000382 
52 congener TEC 1.74E-06 1.86E-06 2.49E-07 2.59E-07 2.65E-07 1.70E-08 2.52E-09 1.13E-07 5.07E-08 4.38E-07 1.28E-07 1.27E-07 1.57E-07 1.25E-07 2.07E-08 2.84E-08 1.15E-09

donor value to use
donor TEC

12D-CE01-T014-AS 0.0000021 J 0.000000926 U 0.000000959 U 0.00000092 U 0.000000982 U 0.00000383 J 0.0000397 J 0.000000579 U 0.000000589 U 0.000000568 U 8.71E-07 0.000000734 U 0.000000924 U 0.00000076 U 0.00000396 J 0.00000119 U 0.00000631 J
value to use 0.0000021 0.000000926 0.000000959 0.00000092 0.000000982 0.00000383 0.0000397 0.000000579 0.000000589 0.000000568 0.000000871 0.000000734 0.000000924 0.00000076 0.00000396 0.00000119 0.00000631 

53 congener TEC 2.10E-06 9.26E-07 9.59E-08 9.20E-08 9.82E-08 3.83E-08 1.19E-08 5.79E-08 1.77E-08 1.70E-07 8.71E-08 7.34E-08 9.24E-08 7.60E-08 3.96E-08 1.19E-08 1.89E-09
donor value to use

donor TEC
12D-CE01-T102-AS 2.10E-06 0.00000193 U 0.00000153 U 0.00000156 U 0.00000163 U 0.0000033 J 0.0000418 J 0.000000863 U 0.00000107 U 0.000000929 U 0.00000106 U 0.00000105 U 0.00000127 U 0.00000109 U 0.00000237 J 0.00000147 U 0.00000595 J

value to use 0.0000021 0.00000193 0.00000153 0.00000156 0.00000163 0.0000033 0.0000418 0.000000863 0.00000107 0.000000929 0.00000106 0.00000105 0.00000127 0.00000109 0.00000237 0.00000147 0.00000595 
54 congener TEC 2.10E-06 1.93E-06 1.53E-07 1.56E-07 1.63E-07 3.30E-08 1.25E-08 8.63E-08 3.21E-08 2.79E-07 1.06E-07 1.05E-07 1.27E-07 1.09E-07 2.37E-08 1.47E-08 1.79E-09

donor value to use
donor TEC

12D-CE01-TTR1-AS 0.000000815 J 0.00000172 U 0.00000291 U 0.00000272 U 0.00000332 U 0.00000354 U 0.0000175 J 0.00000143 U 0.00000173 U 0.00000145 U 0.00000199 U 0.00000195 U 0.00000244 U 0.00000192 U 0.00000178 U 0.00000277 U 0.00000416 U
value to use 0.000000815 0.00000172 0.00000291 0.00000272 0.00000332 0.00000354 0.0000175 0.00000143 0.00000173 0.00000145 0.00000199 0.00000195 0.00000244 0.00000192 0.00000178 0.00000277 0.00000416 

55 congener TEC 8.15E-07 1.72E-06 2.91E-07 2.72E-07 3.32E-07 3.54E-08 5.25E-09 1.43E-07 5.19E-08 4.35E-07 1.99E-07 1.95E-07 2.44E-07 1.92E-07 1.78E-08 2.77E-08 1.25E-09
donor value to use

donor TEC
12D-CE01-TTR2-AS 0.00000307 J 0.0000031 U 0.00000309 U 0.00000282 U 0.00000283 U 0.00000729 J 6.28E-05 0.00000124 U 0.00000206 U 0.00000182 U 0.00000294 J 0.00000212 U 0.00000254 U 0.00000163 U 0.00000515 J 0.00000354 U 6.56E-06

value to use 0.00000307 0.0000031 0.00000309 0.00000282 0.00000283 0.00000729 0.0000628 0.00000124 0.00000206 0.00000182 0.00000294 0.00000212 0.00000254 0.00000163 0.00000515 0.00000354 0.00000656

56 congener TEC 3.07E-06 3.10E-06 3.09E-07 2.82E-07 2.83E-07 7.29E-08 1.88E-08 1.24E-07 6.18E-08 5.46E-07 2.94E-07 2.12E-07 2.54E-07 1.63E-07 5.15E-08 3.54E-08 1.97E-09
donor value to use

donor TEC
12D-CE02-T000-AS 6.17E-07 0.0000011 U 0.00000104 U 0.000001 U 0.000000978 U 2.54E-06 0.0000298 J 0.000000654 U 0.000000824 U 0.000000777 U 0.000000829 U 0.00000079 U 0.000000963 U 0.000000885 U 2.48E-06 0.00000129 U 5.25E-06

value to use 0.000000617 0.0000011 0.00000104 0.000001 0.000000978 0.00000254 0.0000298 0.000000654 0.000000824 0.000000777 0.000000829 0.00000079 0.000000963 0.000000885 0.00000248 0.00000129 0.00000525

57 congener TEC 6.17E-07 1.10E-06 1.04E-07 1.00E-07 9.78E-08 2.54E-08 8.94E-09 6.54E-08 2.47E-08 2.33E-07 8.29E-08 7.90E-08 9.63E-08 8.85E-08 2.48E-08 1.29E-08 1.58E-09
donor value to use

donor TEC
12D-CE02-T014-AS 0.00000175 U 0.00000215 U 0.0000023 U 0.00000216 U 0.0000025 U 0.00000311 U 0.00000635 J 0.00000113 U 0.00000145 U 0.0000013 U 0.00000171 U 0.00000161 U 0.00000206 U 0.00000153 U 0.0000015 U 0.00000229 U 0.00000457 U

value to use 0.00000175 0.00000215 0.0000023 0.00000216 0.0000025 0.00000311 0.00000635 0.00000113 0.00000145 0.0000013 0.00000171 0.00000161 0.00000206 0.00000153 0.0000015 0.00000229 0.00000457 
58 congener TEC 1.75E-06 2.15E-06 2.30E-07 2.16E-07 2.50E-07 3.11E-08 1.91E-09 1.13E-07 4.35E-08 3.90E-07 1.71E-07 1.61E-07 2.06E-07 1.53E-07 1.50E-08 2.29E-08 1.37E-09

donor value to use
donor TEC

12D-CE02-T102-AS 0.00000155 U 0.00000185 U 0.00000164 U 0.00000174 U 0.00000184 U 1.16E-06 0.0000188 J 0.00000112 U 0.00000124 U 0.00000114 U 0.00000108 U 0.00000113 U 0.00000142 U 0.00000129 U 0.0000013 U 0.0000019 U 0.00000263 U
value to use 0.00000155 0.00000185 0.00000164 0.00000174 0.00000184 0.00000116 0.0000188 0.00000112 0.00000124 0.00000114 0.00000108 0.00000113 0.00000142 0.00000129 0.0000013 0.0000019 0.00000263 

59 congener TEC 1.55E-06 1.85E-06 1.64E-07 1.74E-07 1.84E-07 1.16E-08 5.64E-09 1.12E-07 3.72E-08 3.42E-07 1.08E-07 1.13E-07 1.42E-07 1.29E-07 1.30E-08 1.90E-08 7.89E-10
donor value to use

donor TEC
12D-CE02-TTR1-AS 4.85E-06 0.00000127 U 0.00000108 U 0.00000105 U 6.32E-07 0.0000073 J 8.00E-05 4.07E-07 0.000000745 U 8.16E-07 0.00000211 J 2.04E-07 0.000000987 U 0.000000772 J 0.00000909 J 0.00000099 U 0.0000126 J

value to use 0.00000485 0.00000127 0.00000108 0.00000105 0.000000632 0.0000073 0.00008 0.000000407 0.000000745 0.000000816 0.00000211 0.000000204 0.000000987 0.000000772 0.00000909 0.00000099 0.0000126 
60 congener TEC 4.85E-06 1.27E-06 1.08E-07 1.05E-07 6.32E-08 7.30E-08 2.40E-08 4.07E-08 2.24E-08 2.45E-07 2.11E-07 2.04E-08 9.87E-08 7.72E-08 9.09E-08 9.90E-09 3.78E-09

donor value to use
donor TEC
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LPRSA Surface Water
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample 
notes Sample ID: 

(must enter on Row A)
12C-CE21-T000-AS

value to use

49 congener TEC
donor value to use

donor TEC
12C-CE21-T014-AS

value to use
50 congener TEC

donor value to use
donor TEC

12C-CE21-T102-AS
value to use

51 congener TEC
donor value to use

donor TEC
12D-CE01-T000-AS

value to use
52 congener TEC

donor value to use
donor TEC

12D-CE01-T014-AS
value to use

53 congener TEC
donor value to use

donor TEC
12D-CE01-T102-AS

value to use
54 congener TEC

donor value to use
donor TEC

12D-CE01-TTR1-AS
value to use

55 congener TEC
donor value to use

donor TEC
12D-CE01-TTR2-AS

value to use

56 congener TEC
donor value to use

donor TEC
12D-CE02-T000-AS

value to use

57 congener TEC
donor value to use

donor TEC
12D-CE02-T014-AS

value to use
58 congener TEC

donor value to use
donor TEC

12D-CE02-T102-AS
value to use

59 congener TEC
donor value to use

donor TEC
12D-CE02-TTR1-AS

value to use
60 congener TEC

donor value to use
donor TEC

Comment

(Quasi) Sensitivity Analysis SECTION 1

Summary of Sensitivity 
Analysis (relative percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 
Treatment 1:  
Make highest 

Treatment 2:  
Substitute comparableTreatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum "mean"

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions Comment

Summary of Sensitivity 
Analysis (relative percent 

difference)

1.94E+00 3.90E-08 1.41E-06 2.77E-06 6.39E-08 1.09E-06 J
Section 2, 

Treatment 1 1.09E-06 J 1.09E-06 J

Qualified 1.00E+00 Qualified 1.00E+00
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

5.67E-01 2.27E-06 3.16E-06 4.06E-06 1.44E-07 2.45E-06 none Section 1 2.45E-06 none
Qualified 4.65E-01

Dioxin/Furan 1.00E+00

1.95E+00 3.54E-08 1.46E-06 2.89E-06 6.92E-08 1.18E-06 J
Section 2, 

Treatment 1 1.18E-06 J 1.18E-06 J

Qualified 9.94E-01 Qualified 9.94E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

1.99E+00 1.95E-08 2.80E-06 5.58E-06 #VALUE! Not calculated Insufficient Data

5.46E-01 2.28E-06 3.13E-06 3.99E-06 1.46E-07 2.48E-06 J Section 1 2.48E-06 J
Qualified 9.78E-01

Dioxin/Furan 1.00E+00

8.58E-01 2.17E-06 3.80E-06 5.43E-06 1.38E-07 2.34E-06 J Section 1 2.34E-06 J
Qualified 6.13E-01

Dioxin/Furan 1.00E+00

1.43E+00 8.20E-07 2.90E-06 4.98E-06 #VALUE! Not calculated Insufficient Data

8.67E-01 3.51E-06 6.19E-06 8.88E-06 4.07E-07 6.92E-06 J
Section 2, 

Treatment 1 6.92E-06 J 6.92E-06 J

Qualified 9.98E-01 Qualified 9.98E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

1.21E+00 6.78E-07 1.72E-06 2.76E-06 1.11E-07 1.90E-06 J
Section 2, 

Treatment 1 1.90E-06 J 1.90E-06 J

Qualified 7.58E-01 Qualified 7.58E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

2.00E+00 1.91E-09 2.95E-06 5.91E-06 #VALUE! Not calculated Insufficient Data

1.99E+00 1.72E-08 2.49E-06 4.96E-06 #VALUE! Not calculated Insufficient Data

2.48E-01 5.70E-06 6.51E-06 7.31E-06 3.47E-07 5.90E-06 none Section 1 5.90E-06 none
Qualified 2.83E-01

Dioxin/Furan 1.00E+00

Fewer than 3 detected 
results.  Refer to KM 

Discussion worksheet for 
discussion.

Fewer than 3 detected 
results.  Refer to KM 

Discussion worksheet for 
discussion.

Fewer than 3 detected 
results.  Refer to KM 

Discussion worksheet for 
discussion.

Fewer than 3 detected 
results.  Refer to KM 

Discussion worksheet for 
discussion.
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Project Name:
Matrix: Surface water - TCDD-TEQ Data entered by:

LPRSA Surface Water Units: ug/L Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
9/21/2015

EPA Advanced KM 
TEQ Calculator LPRSA

Sample 
notes Sample ID: 

(must enter on Row A) TCDD

PeCDD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD

TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

12D-CE02-TTR2-AS 1.89E-06 0.00000209 U 0.0000021 U 0.00000187 U 0.00000213 U 0.00000431 J 0.0000479 J 0.00000145 U 0.0000015 U 0.00000143 U 9.70E-07 0.0000017 U 0.00000226 U 0.00000152 U 0.00000639 J 0.00000273 U 0.00000799 J
value to use 0.00000189 0.00000209 0.0000021 0.00000187 0.00000213 0.00000431 0.0000479 0.00000145 0.0000015 0.00000143 0.00000097 0.0000017 0.00000226 0.00000152 0.00000639 0.00000273 0.00000799 

61 congener TEC 1.89E-06 2.09E-06 2.10E-07 1.87E-07 2.13E-07 4.31E-08 1.44E-08 1.45E-07 4.50E-08 4.29E-07 9.70E-08 1.70E-07 2.26E-07 1.52E-07 6.39E-08 2.73E-08 2.40E-09
donor value to use

donor TEC
12D-CE03-T000-AS 0.00000206 U 0.00000221 U 0.00000241 U 0.0000022 U 0.00000236 U 0.00000358 U 0.0000119 J 0.0000016 U 0.00000185 U 0.00000172 U 0.00000185 U 0.00000201 U 0.00000262 U 0.00000182 U 0.00000225 U 0.00000306 U 0.00000458 U

value to use 0.00000206 0.00000221 0.00000241 0.0000022 0.00000236 0.00000358 0.0000119 0.0000016 0.00000185 0.00000172 0.00000185 0.00000201 0.00000262 0.00000182 0.00000225 0.00000306 0.00000458 
62 congener TEC 2.06E-06 2.21E-06 2.41E-07 2.20E-07 2.36E-07 3.58E-08 3.57E-09 1.60E-07 5.55E-08 5.16E-07 1.85E-07 2.01E-07 2.62E-07 1.82E-07 2.25E-08 3.06E-08 1.37E-09

donor value to use
donor TEC

12D-CE03-T014-AS 0.0000023 U 0.00000291 U 0.00000269 U 0.00000267 U 0.00000284 U 0.00000235 U 0.0000154 J 0.00000175 U 0.00000214 U 0.00000212 U 0.00000177 U 0.00000181 U 0.00000249 U 0.0000016 U 0.00000228 U 0.00000322 U 0.00000606 U
value to use 0.0000023 0.00000291 0.00000269 0.00000267 0.00000284 0.00000235 0.0000154 0.00000175 0.00000214 0.00000212 0.00000177 0.00000181 0.00000249 0.0000016 0.00000228 0.00000322 0.00000606 

63 congener TEC 2.30E-06 2.91E-06 2.69E-07 2.67E-07 2.84E-07 2.35E-08 4.62E-09 1.75E-07 6.42E-08 6.36E-07 1.77E-07 1.81E-07 2.49E-07 1.60E-07 2.28E-08 3.22E-08 1.82E-09
donor value to use

donor TEC
12D-CE03-T102-AS 3.82E-06 0.00000117 U 0.000000972 U 0.00000096 U 5.33E-07 3.64E-06 6.17E-05 0.000000618 U 0.000000636 U 0.000000577 U 9.34E-07 0.00000084 U 0.00000102 U 0.00000081 U 0.0000038 J 0.000000894 U 0.00000621 J

value to use 0.00000382 0.00000117 0.000000972 0.00000096 0.000000533 0.00000364 0.0000617 0.000000618 0.000000636 0.000000577 0.000000934 0.00000084 0.00000102 0.00000081 0.0000038 0.000000894 0.00000621 
64 congener TEC 3.82E-06 1.17E-06 9.72E-08 9.60E-08 5.33E-08 3.64E-08 1.85E-08 6.18E-08 1.91E-08 1.73E-07 9.34E-08 8.40E-08 1.02E-07 8.10E-08 3.80E-08 8.94E-09 1.86E-09

donor value to use
donor TEC

12D-CE03-TTR1-AS 5.72E-06 0.0000019 U 0.00000168 U 0.00000167 U 0.00000101 J 0.00000834 J 1.01E-04 9.85E-07 0.00000121 U 0.00000104 U 0.00000277 J 0.00000127 U 0.00000164 U 0.00000147 U 7.63E-06 0.00000199 U 0.000014 J
value to use 0.00000572 0.0000019 0.00000168 0.00000167 0.00000101 0.00000834 0.000101 0.000000985 0.00000121 0.00000104 0.00000277 0.00000127 0.00000164 0.00000147 0.00000763 0.00000199 0.000014 

65 congener TEC 5.72E-06 1.90E-06 1.68E-07 1.67E-07 1.01E-07 8.34E-08 3.03E-08 9.85E-08 3.63E-08 3.12E-07 2.77E-07 1.27E-07 1.64E-07 1.47E-07 7.63E-08 1.99E-08 4.20E-09
donor value to use

donor TEC
12D-CE03-TTR2-AS 0.00000224 U 0.00000254 U 0.00000311 U 0.0000031 U 0.00000329 U 0.00000461 U 0.0000139 J 0.00000216 U 0.00000218 U 0.00000204 U 0.00000199 U 0.00000205 U 0.00000249 U 0.00000201 U 2.03E-06 0.00000319 U 0.00000581 U

value to use 0.00000224 0.00000254 0.00000311 0.0000031 0.00000329 0.00000461 0.0000139 0.00000216 0.00000218 0.00000204 0.00000199 0.00000205 0.00000249 0.00000201 0.00000203 0.00000319 0.00000581 
66 congener TEC 2.24E-06 2.54E-06 3.11E-07 3.10E-07 3.29E-07 4.61E-08 4.17E-09 2.16E-07 6.54E-08 6.12E-07 1.99E-07 2.05E-07 2.49E-07 2.01E-07 2.03E-08 3.19E-08 1.74E-09

donor value to use
donor TEC

12D-CE04-T000-AS 0.00000228 U 0.0000033 U 0.00000326 U 0.00000305 U 0.0000035 U 0.00000522 U 3.23E-05 0.0000017 U 0.00000257 U 0.00000227 U 0.00000255 U 0.00000219 U 0.00000302 U 0.00000205 U 0.00000414 J 0.00000364 U 4.33E-06
value to use 0.00000228 0.0000033 0.00000326 0.00000305 0.0000035 0.00000522 0.0000323 0.0000017 0.00000257 0.00000227 0.00000255 0.00000219 0.00000302 0.00000205 0.00000414 0.00000364 0.00000433

67 congener TEC 2.28E-06 3.30E-06 3.26E-07 3.05E-07 3.50E-07 5.22E-08 9.69E-09 1.70E-07 7.71E-08 6.81E-07 2.55E-07 2.19E-07 3.02E-07 2.05E-07 4.14E-08 3.64E-08 1.30E-09
donor value to use

donor TEC
12D-CE04-T014-AS 0.00000208 J 0.000000591 U 0.000000573 U 0.000000557 U 0.000000963 J 0.00000371 J 0.000043 J 0.000000341 J 0.000000456 U 0.000000412 U 0.00000114 J 0.000000396 U 0.000000512 U 0.000000398 U 0.00000433 J 0.000000576 U 0.00000658 J

value to use 0.00000208 0.000000591 0.000000573 0.000000557 0.000000963 0.00000371 0.000043 0.000000341 0.000000456 0.000000412 0.00000114 0.000000396 0.000000512 0.000000398 0.00000433 0.000000576 0.00000658 
68 congener TEC 2.08E-06 5.91E-07 5.73E-08 5.57E-08 9.63E-08 3.71E-08 1.29E-08 3.41E-08 1.37E-08 1.24E-07 1.14E-07 3.96E-08 5.12E-08 3.98E-08 4.33E-08 5.76E-09 1.97E-09

donor value to use
donor TEC

12D-CE04-T102-AS 0.00000303 J 0.00000136 U 0.00000128 U 0.00000122 U 9.12E-07 0.00000427 J 0.0000449 J 0.000000785 U 0.000000911 U 0.000000738 U 7.80E-07 0.000000871 U 0.00000102 U 4.02E-07 0.00000363 J 0.00000106 U 0.00000658 J
value to use 0.00000303 0.00000136 0.00000128 0.00000122 0.000000912 0.00000427 0.0000449 0.000000785 0.000000911 0.000000738 0.00000078 0.000000871 0.00000102 0.000000402 0.00000363 0.00000106 0.00000658 

69 congener TEC 3.03E-06 1.36E-06 1.28E-07 1.22E-07 9.12E-08 4.27E-08 1.35E-08 7.85E-08 2.73E-08 2.21E-07 7.80E-08 8.71E-08 1.02E-07 4.02E-08 3.63E-08 1.06E-08 1.97E-09
donor value to use

donor TEC
12D-CE04-TTR1-AS 8.12E-06 0.00000183 U 0.00000211 U 0.00000195 U 0.00000232 U 0.0000143 J 1.67E-04 8.50E-07 0.00000158 U 0.00000145 U 2.68E-06 0.0000015 U 0.00000185 U 0.00000122 U 0.0000141 J 0.00000244 U 0.0000211 J

value to use 0.00000812 0.00000183 0.00000211 0.00000195 0.00000232 0.0000143 0.000167 0.00000085 0.00000158 0.00000145 0.00000268 0.0000015 0.00000185 0.00000122 0.0000141 0.00000244 0.0000211 
70 congener TEC 8.12E-06 1.83E-06 2.11E-07 1.95E-07 2.32E-07 1.43E-07 5.01E-08 8.50E-08 4.74E-08 4.35E-07 2.68E-07 1.50E-07 1.85E-07 1.22E-07 1.41E-07 2.44E-08 6.33E-09

donor value to use
donor TEC

12D-CE04-TTR2-AS 6.37E-06 0.00000116 U 0.000000897 U 0.000000912 U 0.00000098 U 0.0000103 J 1.15E-04 0.000000674 J 0.000000641 U 0.000000583 U 0.00000299 J 0.000000456 J 0.000000976 U 0.000000616 J 0.0000155 J 0.00000104 U 2.40E-05
value to use 0.00000637 0.00000116 0.000000897 0.000000912 0.00000098 0.0000103 0.000115 0.000000674 0.000000641 0.000000583 0.00000299 0.000000456 0.000000976 0.000000616 0.0000155 0.00000104 0.000024

71 congener TEC 6.37E-06 1.16E-06 8.97E-08 9.12E-08 9.80E-08 1.03E-07 3.45E-08 6.74E-08 1.92E-08 1.75E-07 2.99E-07 4.56E-08 9.76E-08 6.16E-08 1.55E-07 1.04E-08 7.20E-09
donor value to use

donor TEC
12F-CE01-T000-AS 5.53E-06 0.000000695 U 0.00000054 U 3.57E-07 0.00000118 J 0.00000978 J 1.30E-04 3.98E-07 1.34E-07 7.07E-07 2.92E-06 0.00000043 J 0.000000643 U 0.00000057 J 0.0000133 J 0.00000086 U 0.0000202 J

value to use 0.00000553 0.000000695 0.00000054 0.000000357 0.00000118 0.00000978 0.00013 0.000000398 0.000000134 0.000000707 0.00000292 0.00000043 0.000000643 0.00000057 0.0000133 0.00000086 0.0000202 
72 congener TEC 5.53E-06 6.95E-07 5.40E-08 3.57E-08 1.18E-07 9.78E-08 3.90E-08 3.98E-08 4.02E-09 2.12E-07 2.92E-07 4.30E-08 6.43E-08 5.70E-08 1.33E-07 8.60E-09 6.06E-09

donor value to use
donor TEC
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LPRSA Surface Water
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample 
notes Sample ID: 

(must enter on Row A)
12D-CE02-TTR2-AS

value to use

61 congener TEC
donor value to use

donor TEC
12D-CE03-T000-AS

value to use
62 congener TEC

donor value to use
donor TEC

12D-CE03-T014-AS
value to use

63 congener TEC
donor value to use

donor TEC
12D-CE03-T102-AS

value to use
64 congener TEC

donor value to use
donor TEC

12D-CE03-TTR1-AS
value to use

65 congener TEC
donor value to use

donor TEC
12D-CE03-TTR2-AS

value to use
66 congener TEC

donor value to use
donor TEC

12D-CE04-T000-AS
value to use

67 congener TEC
donor value to use

donor TEC
12D-CE04-T014-AS

value to use
68 congener TEC

donor value to use
donor TEC

12D-CE04-T102-AS
value to use

69 congener TEC
donor value to use

donor TEC
12D-CE04-TTR1-AS

value to use
70 congener TEC

donor value to use
donor TEC

12D-CE04-TTR2-AS
value to use

71 congener TEC
donor value to use

donor TEC
12F-CE01-T000-AS

value to use
72 congener TEC

donor value to use
donor TEC

Comment

(Quasi) Sensitivity Analysis SECTION 1

Summary of Sensitivity 
Analysis (relative percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 
Treatment 1:  
Make highest 

Treatment 2:  
Substitute comparableTreatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum "mean"

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions Comment

Summary of Sensitivity 
Analysis (relative percent 

difference)

9.60E-01 2.11E-06 4.06E-06 6.01E-06 2.65E-07 4.51E-06 J
Section 2, 

Treatment 1 4.51E-06 J 4.51E-06 J

Qualified 6.69E-01 Qualified 6.69E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

2.00E+00 3.57E-09 3.31E-06 6.62E-06 #VALUE! Not calculated Insufficient Data

2.00E+00 4.62E-09 3.88E-06 7.76E-06 #VALUE! Not calculated Insufficient Data

3.78E-01 4.06E-06 5.01E-06 5.95E-06 2.52E-07 4.28E-06 none Section 1 4.28E-06 none
Qualified 3.25E-01

Dioxin/Furan 1.00E+00

3.84E-01 6.39E-06 7.91E-06 9.43E-06 4.00E-07 6.80E-06 none Section 1 6.80E-06 none
Qualified 3.72E-01

Dioxin/Furan 1.00E+00

1.99E+00 2.45E-08 3.80E-06 7.58E-06 #VALUE! Not calculated Insufficient Data

1.98E+00 5.24E-08 4.33E-06 8.61E-06 2.08E-07 3.53E-06 J
Section 2, 

Treatment 1 3.53E-06 J 3.53E-06 J

Qualified 9.99E-01 Qualified 9.99E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

3.36E-01 2.42E-06 2.91E-06 3.40E-06 1.52E-07 2.58E-06 J Section 1 2.58E-06 J
Qualified 1.00E+00

Dioxin/Furan 1.00E+00

4.85E-01 3.33E-06 4.40E-06 5.47E-06 2.10E-07 3.56E-06 J Section 1 3.56E-06 J
Qualified 9.62E-01

Dioxin/Furan 1.00E+00

3.26E-01 8.81E-06 1.05E-05 1.22E-05 5.47E-07 9.30E-06 none Section 1 9.30E-06 none
Qualified 3.04E-01

Dioxin/Furan 1.00E+00

2.17E-01 7.14E-06 8.01E-06 8.88E-06 4.35E-07 7.40E-06 none Section 1 7.40E-06 none
Qualified 2.78E-01

Dioxin/Furan 1.00E+00

1.17E-01 6.61E-06 7.02E-06 7.43E-06 3.97E-07 6.74E-06 none Section 1 6.74E-06 none
Qualified 1.72E-01

Dioxin/Furan 1.00E+00

Fewer than 3 detected 
results.  Refer to KM 

Discussion worksheet for 
discussion.

Fewer than 3 detected 
results.  Refer to KM 

Discussion worksheet for 
discussion.

Fewer than 3 detected 
results.  Refer to KM 

Discussion worksheet for 
discussion.
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Project Name:
Matrix: Surface water - TCDD-TEQ Data entered by:

LPRSA Surface Water Units: ug/L Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
9/21/2015

EPA Advanced KM 
TEQ Calculator LPRSA

Sample 
notes Sample ID: 

(must enter on Row A) TCDD

PeCDD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD

TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

12F-CE01-T014-AS 5.28E-06 0.000000653 U 0.00000061 U 0.000000696 J 9.80E-07 0.00000934 J 1.01E-04 5.20E-07 0.000000564 U 7.29E-07 0.00000315 J 0.000000731 J 0.000000735 U 3.96E-07 0.0000103 J 0.000000689 U 0.0000172 J
value to use 0.00000528 0.000000653 0.00000061 0.000000696 0.00000098 0.00000934 0.000101 0.00000052 0.000000564 0.000000729 0.00000315 0.000000731 0.000000735 0.000000396 0.0000103 0.000000689 0.0000172 

73 congener TEC 5.28E-06 6.53E-07 6.10E-08 6.96E-08 9.80E-08 9.34E-08 3.03E-08 5.20E-08 1.69E-08 2.19E-07 3.15E-07 7.31E-08 7.35E-08 3.96E-08 1.03E-07 6.89E-09 5.16E-09
donor value to use

donor TEC
12F-CE01-T102-AS 0.00000415 J 0.00000117 U 0.00000102 U 0.000000711 J 0.00000105 J 0.0000181 J 2.14E-04 8.02E-07 0.000000739 U 3.23E-07 0.00000181 J 0.00000069 U 0.00000107 U 4.22E-07 0.0000113 J 0.00000101 U 0.0000197 J

value to use 0.00000415 0.00000117 0.00000102 0.000000711 0.00000105 0.0000181 0.000214 0.000000802 0.000000739 0.000000323 0.00000181 0.00000069 0.00000107 0.000000422 0.0000113 0.00000101 0.0000197 
74 congener TEC 4.15E-06 1.17E-06 1.02E-07 7.11E-08 1.05E-07 1.81E-07 6.42E-08 8.02E-08 2.22E-08 9.69E-08 1.81E-07 6.90E-08 1.07E-07 4.22E-08 1.13E-07 1.01E-08 5.91E-09

donor value to use
donor TEC

12F-CE01-TTR1-AS 1.83E-05 0.000000876 U 0.000000674 U 0.00000149 J 0.00000181 U 0.0000309 J 3.44E-04 1.89E-06 0.000000625 U 1.80E-06 0.00000678 J 0.0000019 J 0.00000068 U 0.00000169 J 3.16E-05 0.000000985 U 5.26E-05
value to use 0.0000183 0.000000876 0.000000674 0.00000149 0.00000181 0.0000309 0.000344 0.00000189 0.000000625 0.0000018 0.00000678 0.0000019 0.00000068 0.00000169 0.0000316 0.000000985 0.0000526

75 congener TEC 1.83E-05 8.76E-07 6.74E-08 1.49E-07 1.81E-07 3.09E-07 1.03E-07 1.89E-07 1.88E-08 5.40E-07 6.78E-07 1.90E-07 6.80E-08 1.69E-07 3.16E-07 9.85E-09 1.58E-08
donor value to use

donor TEC
12F-CE01-TTR2-AS 1.12E-05 0.000000797 U 0.000000802 U 8.71E-07 0.00000107 U 0.0000178 J 2.20E-04 4.80E-07 0.000000546 U 1.07E-06 0.00000517 J 1.04E-06 0.000000608 U 0.00000102 J 0.0000215 J 0.000000674 U 0.0000466 J

value to use 0.0000112 0.000000797 0.000000802 0.000000871 0.00000107 0.0000178 0.00022 0.00000048 0.000000546 0.00000107 0.00000517 0.00000104 0.000000608 0.00000102 0.0000215 0.000000674 0.0000466 
76 congener TEC 1.12E-05 7.97E-07 8.02E-08 8.71E-08 1.07E-07 1.78E-07 6.60E-08 4.80E-08 1.64E-08 3.21E-07 5.17E-07 1.04E-07 6.08E-08 1.02E-07 2.15E-07 6.74E-09 1.40E-08

donor value to use
donor TEC

12F-CE02-T000-BS 1.66E-06 0.000000577 U 0.000000466 U 2.56E-07 0.000000805 J 0.00000544 J 6.18E-05 0.00000033 J 0.000000393 U 3.33E-07 0.00000225 J 0.00000068 J 0.000000414 U 2.35E-07 0.00000778 J 0.000000474 U 0.0000128 J
value to use 0.00000166 0.000000577 0.000000466 0.000000256 0.000000805 0.00000544 0.0000618 0.00000033 0.000000393 0.000000333 0.00000225 0.00000068 0.000000414 0.000000235 0.00000778 0.000000474 0.0000128 

77 congener TEC 1.66E-06 5.77E-07 4.66E-08 2.56E-08 8.05E-08 5.44E-08 1.85E-08 3.30E-08 1.18E-08 9.99E-08 2.25E-07 6.80E-08 4.14E-08 2.35E-08 7.78E-08 4.74E-09 3.84E-09
donor value to use

donor TEC
12F-CE02-T014-AS 3.51E-06 0.0000011 U 0.000000953 U 0.000000952 U 0.000000601 U 6.38E-06 9.10E-05 0.000000631 U 0.000000783 U 6.72E-07 0.0000026 J 0.000000648 U 0.000000901 U 0.000000708 U 0.0000113 J 0.000000952 U 0.0000184 J

value to use 0.00000351 0.0000011 0.000000953 0.000000952 0.000000601 0.00000638 0.000091 0.000000631 0.000000783 0.000000672 0.0000026 0.000000648 0.000000901 0.000000708 0.0000113 0.000000952 0.0000184 
78 congener TEC 3.51E-06 1.10E-06 9.53E-08 9.52E-08 6.01E-08 6.38E-08 2.73E-08 6.31E-08 2.35E-08 2.02E-07 2.60E-07 6.48E-08 9.01E-08 7.08E-08 1.13E-07 9.52E-09 5.52E-09

donor value to use
donor TEC

12F-CE02-T102-AS 1.17E-05 0.00000101 U 0.00000116 U 5.79E-07 1.02E-06 0.0000216 J 2.34E-04 0.000000799 U 0.000000804 U 0.000000992 J 0.00000275 J 0.00000061 U 0.00000089 U 7.51E-07 0.0000137 J 0.00000117 U 0.0000239 J
value to use 0.0000117 0.00000101 0.00000116 0.000000579 0.00000102 0.0000216 0.000234 0.000000799 0.000000804 0.000000992 0.00000275 0.00000061 0.00000089 0.000000751 0.0000137 0.00000117 0.0000239 

79 congener TEC 1.17E-05 1.01E-06 1.16E-07 5.79E-08 1.02E-07 2.16E-07 7.02E-08 7.99E-08 2.41E-08 2.98E-07 2.75E-07 6.10E-08 8.90E-08 7.51E-08 1.37E-07 1.17E-08 7.17E-09
donor value to use

donor TEC
12F-CE02-TTR1-AS 2.03E-05 5.51E-07 2.16E-07 0.0000017 J 0.00000183 U 3.51E-05 4.05E-04 0.00000168 J 0.000000739 J 0.00000218 J 0.00000826 J 0.00000197 J 0.000000509 U 1.44E-06 0.0000352 J 0.000000767 U 6.07E-05

value to use 0.0000203 0.000000551 0.000000216 0.0000017 0.00000183 0.0000351 0.000405 0.00000168 0.000000739 0.00000218 0.00000826 0.00000197 0.000000509 0.00000144 0.0000352 0.000000767 0.0000607
80 congener TEC 2.03E-05 5.51E-07 2.16E-08 1.70E-07 1.83E-07 3.51E-07 1.22E-07 1.68E-07 2.22E-08 6.54E-07 8.26E-07 1.97E-07 5.09E-08 1.44E-07 3.52E-07 7.67E-09 1.82E-08

donor value to use
donor TEC

12F-CE02-TTR2-AS 0.000012 J 0.000000912 U 1.98E-07 5.28E-07 0.000000821 U 0.0000129 J 1.33E-04 0.000000472 J 0.000000527 U 8.47E-07 0.0000033 J 6.56E-07 0.000000613 U 0.000000657 J 0.0000147 J 0.0000007 U 0.0000245 J
value to use 0.000012 0.000000912 0.000000198 0.000000528 0.000000821 0.0000129 0.000133 0.000000472 0.000000527 0.000000847 0.0000033 0.000000656 0.000000613 0.000000657 0.0000147 0.0000007 0.0000245 

81 congener TEC 1.20E-05 9.12E-07 1.98E-08 5.28E-08 8.21E-08 1.29E-07 3.99E-08 4.72E-08 1.58E-08 2.54E-07 3.30E-07 6.56E-08 6.13E-08 6.57E-08 1.47E-07 7.00E-09 7.35E-09
donor value to use

donor TEC
12F-CE03-T000-AS 9.21E-07 0.000000755 U 0.000000601 U 0.00000052 U 0.000000658 U 3.48E-06 0.0000386 J 0.000000455 U 0.000000444 U 0.00000041 U 0.00000135 J 0.000000413 J 0.000000433 U 0.000000322 U 0.00000513 J 0.000000601 U 0.00000765 J

value to use 0.000000921 0.000000755 0.000000601 0.00000052 0.000000658 0.00000348 0.0000386 0.000000455 0.000000444 0.00000041 0.00000135 0.000000413 0.000000433 0.000000322 0.00000513 0.000000601 0.00000765 
82 congener TEC 9.21E-07 7.55E-07 6.01E-08 5.20E-08 6.58E-08 3.48E-08 1.16E-08 4.55E-08 1.33E-08 1.23E-07 1.35E-07 4.13E-08 4.33E-08 3.22E-08 5.13E-08 6.01E-09 2.30E-09

donor value to use
donor TEC

12F-CE03-T014-AS 3.02E-06 0.000000928 U 0.000000849 U 0.000000805 U 0.000001 U 0.00000421 J 0.0000498 J 0.000000499 U 0.000000625 U 5.97E-07 1.65E-06 0.00000042 J 0.000000643 U 0.000000489 U 0.0000081 J 0.000000888 U 0.0000126 J
value to use 0.00000302 0.000000928 0.000000849 0.000000805 0.000001 0.00000421 0.0000498 0.000000499 0.000000625 0.000000597 0.00000165 0.00000042 0.000000643 0.000000489 0.0000081 0.000000888 0.0000126 

83 congener TEC 3.02E-06 9.28E-07 8.49E-08 8.05E-08 1.00E-07 4.21E-08 1.49E-08 4.99E-08 1.88E-08 1.79E-07 1.65E-07 4.20E-08 6.43E-08 4.89E-08 8.10E-08 8.88E-09 3.78E-09
donor value to use

donor TEC
12F-CE03-T102-AS 6.12E-06 0.00000118 U 0.00000109 U 3.89E-07 9.30E-07 8.90E-06 1.20E-04 0.00000101 U 0.00000071 U 0.000000659 U 1.27E-06 0.000000744 U 0.00000103 U 0.000000787 U 8.37E-06 0.00000127 U 0.0000177 J

value to use 0.00000612 0.00000118 0.00000109 0.000000389 0.00000093 0.0000089 0.00012 0.00000101 0.00000071 0.000000659 0.00000127 0.000000744 0.00000103 0.000000787 0.00000837 0.00000127 0.0000177 
84 congener TEC 6.12E-06 1.18E-06 1.09E-07 3.89E-08 9.30E-08 8.90E-08 3.60E-08 1.01E-07 2.13E-08 1.98E-07 1.27E-07 7.44E-08 1.03E-07 7.87E-08 8.37E-08 1.27E-08 5.31E-09

donor value to use
donor TEC

12F-CE03-TTR1-AS 1.19E-05 0.00000113 U 0.00000043 J 1.03E-06 0.00000115 U 0.0000203 J 2.44E-04 0.000001 J 0.000000583 U 1.09E-06 0.00000661 J 1.53E-06 0.0000006 U 0.000000473 U 2.92E-05 0.000000651 U 5.21E-05
value to use 0.0000119 0.00000113 0.00000043 0.00000103 0.00000115 0.0000203 0.000244 0.000001 0.000000583 0.00000109 0.00000661 0.00000153 0.0000006 0.000000473 0.0000292 0.000000651 0.0000521

85 congener TEC 1.19E-05 1.13E-06 4.30E-08 1.03E-07 1.15E-07 2.03E-07 7.32E-08 1.00E-07 1.75E-08 3.27E-07 6.61E-07 1.53E-07 6.00E-08 4.73E-08 2.92E-07 6.51E-09 1.56E-08
donor value to use

donor TEC
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LPRSA Surface Water
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample 
notes Sample ID: 

(must enter on Row A)
12F-CE01-T014-AS

value to use
73 congener TEC

donor value to use
donor TEC

12F-CE01-T102-AS
value to use

74 congener TEC
donor value to use

donor TEC
12F-CE01-TTR1-AS

value to use
75 congener TEC

donor value to use
donor TEC

12F-CE01-TTR2-AS
value to use

76 congener TEC
donor value to use

donor TEC
12F-CE02-T000-BS

value to use
77 congener TEC

donor value to use
donor TEC

12F-CE02-T014-AS
value to use

78 congener TEC
donor value to use

donor TEC
12F-CE02-T102-AS

value to use
79 congener TEC

donor value to use
donor TEC

12F-CE02-TTR1-AS
value to use

80 congener TEC
donor value to use

donor TEC
12F-CE02-TTR2-AS

value to use
81 congener TEC

donor value to use
donor TEC

12F-CE03-T000-AS
value to use

82 congener TEC
donor value to use

donor TEC
12F-CE03-T014-AS

value to use
83 congener TEC

donor value to use
donor TEC

12F-CE03-T102-AS
value to use

84 congener TEC
donor value to use

donor TEC
12F-CE03-TTR1-AS

value to use
85 congener TEC

donor value to use
donor TEC

Comment

(Quasi) Sensitivity Analysis SECTION 1

Summary of Sensitivity 
Analysis (relative percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 
Treatment 1:  
Make highest 

Treatment 2:  
Substitute comparableTreatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum "mean"

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions Comment

Summary of Sensitivity 
Analysis (relative percent 

difference)

1.20E-01 6.38E-06 6.78E-06 7.19E-06 3.84E-07 6.52E-06 none Section 1 6.52E-06 none
Qualified 2.05E-01

Dioxin/Furan 1.00E+00

2.54E-01 5.09E-06 5.83E-06 6.57E-06 3.11E-07 5.29E-06 J Section 1 5.29E-06 J
Qualified 9.57E-01

Dioxin/Furan 1.00E+00

5.66E-02 2.10E-05 2.16E-05 2.22E-05 1.25E-06 2.13E-05 none Section 1 2.13E-05 none
Qualified 1.22E-01

Dioxin/Furan 1.00E+00

7.98E-02 1.29E-05 1.34E-05 1.39E-05 7.70E-07 1.31E-05 none Section 1 1.31E-05 none
Qualified 1.50E-01

Dioxin/Furan 1.00E+00

2.51E-01 2.37E-06 2.71E-06 3.05E-06 1.45E-07 2.46E-06 none Section 1 2.46E-06 none
Qualified 4.01E-01

Dioxin/Furan 1.00E+00

3.33E-01 4.18E-06 5.02E-06 5.85E-06 2.56E-07 4.36E-06 none Section 1 4.36E-06 none
Qualified 3.50E-01

Dioxin/Furan 1.00E+00

1.02E-01 1.29E-05 1.36E-05 1.43E-05 7.75E-07 1.32E-05 none Section 1 1.32E-05 none
Qualified 1.62E-01

Dioxin/Furan 1.00E+00

1.01E-02 2.39E-05 2.40E-05 2.41E-05 1.41E-06 2.40E-05 none Section 1 2.40E-05 none
Qualified 1.09E-01

Dioxin/Furan 1.00E+00

7.87E-02 1.32E-05 1.37E-05 1.42E-05 7.83E-07 1.33E-05 J Section 1 1.33E-05 J
Qualified 9.70E-01

Dioxin/Furan 1.00E+00

6.66E-01 1.20E-06 1.80E-06 2.39E-06 7.88E-08 1.34E-06 J Section 1 1.34E-06 J
Qualified 6.01E-01

Dioxin/Furan 1.00E+00

3.26E-01 3.55E-06 4.24E-06 4.93E-06 2.19E-07 3.73E-06 none Section 1 3.73E-06 none
Qualified 3.18E-01

Dioxin/Furan 1.00E+00

2.49E-01 6.59E-06 7.53E-06 8.47E-06 4.03E-07 6.85E-06 none Section 1 6.85E-06 none
Qualified 2.22E-01

Dioxin/Furan 1.00E+00

9.45E-02 1.39E-05 1.46E-05 1.52E-05 8.30E-07 1.41E-05 none Section 1 1.41E-05 none
Qualified 1.56E-01

Dioxin/Furan 1.00E+00
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Project Name:
Matrix: Surface water - TCDD-TEQ Data entered by:

LPRSA Surface Water Units: ug/L Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
9/21/2015

EPA Advanced KM 
TEQ Calculator LPRSA

Sample 
notes Sample ID: 

(must enter on Row A) TCDD

PeCDD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD

TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

12F-CE03-TTR2-AS 4.79E-06 0.00000105 U 0.000000539 U 0.000000557 J 0.000000947 U 8.43E-06 1.08E-04 4.46E-07 3.66E-07 6.41E-07 0.00000281 J 0.000000807 J 0.000000536 U 3.60E-07 0.0000116 J 0.000000643 U 0.0000191 J
value to use 0.00000479 0.00000105 0.000000539 0.000000557 0.000000947 0.00000843 0.000108 0.000000446 0.000000366 0.000000641 0.00000281 0.000000807 0.000000536 0.00000036 0.0000116 0.000000643 0.0000191 

86 congener TEC 4.79E-06 1.05E-06 5.39E-08 5.57E-08 9.47E-08 8.43E-08 3.24E-08 4.46E-08 1.10E-08 1.92E-07 2.81E-07 8.07E-08 5.36E-08 3.60E-08 1.16E-07 6.43E-09 5.73E-09
donor value to use

donor TEC
12F-CE04-T000-AS 0.0000038 J 0.000000815 U 0.000000631 U 0.00000061 J 0.00000101 U 0.00000963 J 1.07E-04 4.17E-07 0.000000435 U 0.000000939 J 0.00000443 J 0.000000961 J 0.000000464 U 0.000000378 U 1.61E-05 0.000000653 U 0.0000298 J

value to use 0.0000038 0.000000815 0.000000631 0.00000061 0.00000101 0.00000963 0.000107 0.000000417 0.000000435 0.000000939 0.00000443 0.000000961 0.000000464 0.000000378 0.0000161 0.000000653 0.0000298 
87 congener TEC 3.80E-06 8.15E-07 6.31E-08 6.10E-08 1.01E-07 9.63E-08 3.21E-08 4.17E-08 1.31E-08 2.82E-07 4.43E-07 9.61E-08 4.64E-08 3.78E-08 1.61E-07 6.53E-09 8.94E-09

donor value to use
donor TEC

12F-CE04-T014-AS 6.01E-06 0.000000803 U 0.000000575 U 0.000000814 J 0.000000954 U 0.0000123 J 1.38E-04 5.57E-07 3.18E-07 7.06E-07 0.00000496 J 9.55E-07 0.000000543 U 5.53E-07 0.0000219 J 0.000000569 U 0.0000341 J
value to use 0.00000601 0.000000803 0.000000575 0.000000814 0.000000954 0.0000123 0.000138 0.000000557 0.000000318 0.000000706 0.00000496 0.000000955 0.000000543 0.000000553 0.0000219 0.000000569 0.0000341 

88 congener TEC 6.01E-06 8.03E-07 5.75E-08 8.14E-08 9.54E-08 1.23E-07 4.14E-08 5.57E-08 9.54E-09 2.12E-07 4.96E-07 9.55E-08 5.43E-08 5.53E-08 2.19E-07 5.69E-09 1.02E-08
donor value to use

donor TEC
12F-CE04-T102-AS 1.15E-05 0.000000762 U 0.000000551 U 9.58E-07 0.00000125 U 2.70E-05 2.79E-04 0.000000749 J 0.000000506 J 1.02E-06 3.07E-06 0.00000126 J 0.00000066 U 1.08E-06 0.0000201 J 0.00000106 J 0.0000362 J

value to use 0.0000115 0.000000762 0.000000551 0.000000958 0.00000125 0.000027 0.000279 0.000000749 0.000000506 0.00000102 0.00000307 0.00000126 0.00000066 0.00000108 0.0000201 0.00000106 0.0000362 
89 congener TEC 1.15E-05 7.62E-07 5.51E-08 9.58E-08 1.25E-07 2.70E-07 8.37E-08 7.49E-08 1.52E-08 3.06E-07 3.07E-07 1.26E-07 6.60E-08 1.08E-07 2.01E-07 1.06E-08 1.09E-08

donor value to use
donor TEC

12F-CE04-TTR1-AS 2.35E-05 6.48E-07 4.95E-07 0.0000021 J 0.00000192 U 3.69E-05 4.17E-04 0.00000203 J 0.000000724 J 0.00000215 J 0.00000948 J 1.96E-06 0.000000556 U 1.54E-06 5.75E-05 1.71E-06 1.16E-04
value to use 0.0000235 0.000000648 0.000000495 0.0000021 0.00000192 0.0000369 0.000417 0.00000203 0.000000724 0.00000215 0.00000948 0.00000196 0.000000556 0.00000154 0.0000575 0.00000171 0.000116

90 congener TEC 2.35E-05 6.48E-07 4.95E-08 2.10E-07 1.92E-07 3.69E-07 1.25E-07 2.03E-07 2.17E-08 6.45E-07 9.48E-07 1.96E-07 5.56E-08 1.54E-07 5.75E-07 1.71E-08 3.48E-08
donor value to use

donor TEC
12F-CE04-TTR2-AS 1.17E-05 0.00000059 U 0.000000535 U 0.00000106 J 0.00000131 U 0.0000227 J 2.35E-04 0.00000144 J 0.000000444 J 1.16E-06 0.00000611 J 1.52E-06 0.000000443 U 1.03E-06 3.02E-05 1.21E-06 5.62E-05

value to use 0.0000117 0.00000059 0.000000535 0.00000106 0.00000131 0.0000227 0.000235 0.00000144 0.000000444 0.00000116 0.00000611 0.00000152 0.000000443 0.00000103 0.0000302 0.00000121 0.0000562
91 congener TEC 1.17E-05 5.90E-07 5.35E-08 1.06E-07 1.31E-07 2.27E-07 7.05E-08 1.44E-07 1.33E-08 3.48E-07 6.11E-07 1.52E-07 4.43E-08 1.03E-07 3.02E-07 1.21E-08 1.69E-08

donor value to use
donor TEC

12G-CE01-T000-AS 1.72E-06 0.00000215 U 0.00000211 U 0.00000217 U 0.00000222 U 0.00000595 J 5.61E-05 0.000000878 U 0.000000947 U 0.000000936 U 0.00000355 J 1.21E-06 0.00000137 U 1.16E-06 0.00000913 J 0.00000133 J 0.0000139 J
value to use 0.00000172 0.00000215 0.00000211 0.00000217 0.00000222 0.00000595 0.0000561 0.000000878 0.000000947 0.000000936 0.00000355 0.00000121 0.00000137 0.00000116 0.00000913 0.00000133 0.0000139 

92 congener TEC 1.72E-06 2.15E-06 2.11E-07 2.17E-07 2.22E-07 5.95E-08 1.68E-08 8.78E-08 2.84E-08 2.81E-07 3.55E-07 1.21E-07 1.37E-07 1.16E-07 9.13E-08 1.33E-08 4.17E-09
donor value to use

donor TEC
12G-CE01-T014-AS 0.00000185 J 0.00000162 U 0.00000133 U 0.00000141 U 0.00000149 U 0.00000394 U 0.0000262 J 0.000000781 U 0.000000903 U 0.00000083 U 0.00000173 U 0.000000747 U 0.000000835 U 0.000000929 U 0.0000041 U 0.00000112 J 0.00000597 U

value to use 0.00000185 0.00000162 0.00000133 0.00000141 0.00000149 0.00000394 0.0000262 0.000000781 0.000000903 0.00000083 0.00000173 0.000000747 0.000000835 0.000000929 0.0000041 0.00000112 0.00000597 
93 congener TEC 1.85E-06 1.62E-06 1.33E-07 1.41E-07 1.49E-07 3.94E-08 7.86E-09 7.81E-08 2.71E-08 2.49E-07 1.73E-07 7.47E-08 8.35E-08 9.29E-08 4.10E-08 1.12E-08 1.79E-09

donor value to use
donor TEC

12G-CE01-T102-AS 7.84E-06 0.00000147 U 0.00000145 U 0.00000152 U 0.00000161 U 0.0000115 U 1.19E-04 0.000000694 U 0.000000964 U 0.000000909 U 0.00000171 U 0.000000931 U 0.00000132 U 0.000000977 U 0.00000944 U 0.00000175 U 0.0000134 U
value to use 0.00000784 0.00000147 0.00000145 0.00000152 0.00000161 0.0000115 0.000119 0.000000694 0.000000964 0.000000909 0.00000171 0.000000931 0.00000132 0.000000977 0.00000944 0.00000175 0.0000134 

94 congener TEC 7.84E-06 1.47E-06 1.45E-07 1.52E-07 1.61E-07 1.15E-07 3.57E-08 6.94E-08 2.89E-08 2.73E-07 1.71E-07 9.31E-08 1.32E-07 9.77E-08 9.44E-08 1.75E-08 4.02E-09
donor value to use

donor TEC
12G-CE01-TTR1-AS 9.75E-06 0.00000136 U 0.000000918 U 2.02E-06 0.000002 J 0.0000192 J 1.83E-04 2.07E-06 0.00000235 J 0.00000485 J 0.00000896 J 0.00000488 J 0.00000071 U 0.00000564 J 3.23E-05 0.00000286 J 0.000038 J

value to use 0.00000975 0.00000136 0.000000918 0.00000202 0.000002 0.0000192 0.000183 0.00000207 0.00000235 0.00000485 0.00000896 0.00000488 0.00000071 0.00000564 0.0000323 0.00000286 0.000038 
95 congener TEC 9.75E-06 1.36E-06 9.18E-08 2.02E-07 2.00E-07 1.92E-07 5.49E-08 2.07E-07 7.05E-08 1.46E-06 8.96E-07 4.88E-07 7.10E-08 5.64E-07 3.23E-07 2.86E-08 1.14E-08

donor value to use
donor TEC

12G-CE01-TTR2-AS 5.51E-06 0.0000011 U 0.00000125 U 0.0000013 U 0.00000133 U 0.0000113 J 1.18E-04 0.000000779 U 0.000000955 U 0.000000842 U 0.0000035 J 0.00000118 J 0.000000825 U 0.000000605 U 0.0000126 J 0.00000109 U 0.0000175 J
value to use 0.00000551 0.0000011 0.00000125 0.0000013 0.00000133 0.0000113 0.000118 0.000000779 0.000000955 0.000000842 0.0000035 0.00000118 0.000000825 0.000000605 0.0000126 0.00000109 0.0000175 

96 congener TEC 5.51E-06 1.10E-06 1.25E-07 1.30E-07 1.33E-07 1.13E-07 3.54E-08 7.79E-08 2.87E-08 2.53E-07 3.50E-07 1.18E-07 8.25E-08 6.05E-08 1.26E-07 1.09E-08 5.25E-09
donor value to use

donor TEC
12G-CE02-T000-AS 0.000000899 U 0.00000181 U 0.00000145 U 0.00000155 U 0.00000161 U 2.11E-06 0.0000152 J 0.000000836 U 0.000000761 U 0.00000127 J 1.46E-06 9.91E-07 0.000000858 U 1.10E-06 2.54E-06 0.000000961 U 0.00000461 J

value to use 0.000000899 0.00000181 0.00000145 0.00000155 0.00000161 0.00000211 0.0000152 0.000000836 0.000000761 0.00000127 0.00000146 0.000000991 0.000000858 0.0000011 0.00000254 0.000000961 0.00000461 

97 congener TEC 8.99E-07 1.81E-06 1.45E-07 1.55E-07 1.61E-07 2.11E-08 4.56E-09 8.36E-08 2.28E-08 3.81E-07 1.46E-07 9.91E-08 8.58E-08 1.10E-07 2.54E-08 9.61E-09 1.38E-09
donor value to use

donor TEC
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LPRSA Surface Water
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample 
notes Sample ID: 

(must enter on Row A)
12F-CE03-TTR2-AS

value to use
86 congener TEC

donor value to use
donor TEC

12F-CE04-T000-AS
value to use

87 congener TEC
donor value to use

donor TEC
12F-CE04-T014-AS

value to use
88 congener TEC

donor value to use
donor TEC

12F-CE04-T102-AS
value to use

89 congener TEC
donor value to use

donor TEC
12F-CE04-TTR1-AS

value to use
90 congener TEC

donor value to use
donor TEC

12F-CE04-TTR2-AS
value to use

91 congener TEC
donor value to use

donor TEC
12G-CE01-T000-AS

value to use

92 congener TEC
donor value to use

donor TEC
12G-CE01-T014-AS

value to use
93 congener TEC

donor value to use
donor TEC

12G-CE01-T102-AS
value to use

94 congener TEC
donor value to use

donor TEC
12G-CE01-TTR1-AS

value to use
95 congener TEC

donor value to use
donor TEC

12G-CE01-TTR2-AS
value to use

96 congener TEC
donor value to use

donor TEC
12G-CE02-T000-AS

value to use

97 congener TEC
donor value to use

donor TEC

Comment

(Quasi) Sensitivity Analysis SECTION 1

Summary of Sensitivity 
Analysis (relative percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 
Treatment 1:  
Make highest 

Treatment 2:  
Substitute comparableTreatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum "mean"

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions Comment

Summary of Sensitivity 
Analysis (relative percent 

difference)

1.98E-01 5.73E-06 6.36E-06 6.99E-06 3.46E-07 5.89E-06 none Section 1 5.89E-06 none
Qualified 2.57E-01

Dioxin/Furan 1.00E+00

1.95E-01 5.02E-06 5.56E-06 6.10E-06 3.07E-07 5.22E-06 J Section 1 5.22E-06 J
Qualified 9.62E-01

Dioxin/Furan 1.00E+00

1.28E-01 7.41E-06 7.92E-06 8.42E-06 4.47E-07 7.59E-06 none Section 1 7.59E-06 none
Qualified 2.31E-01

Dioxin/Furan 1.00E+00

7.41E-02 1.31E-05 1.36E-05 1.41E-05 7.82E-07 1.33E-05 none Section 1 1.33E-05 none
Qualified 1.02E-01

Dioxin/Furan 1.00E+00

8.90E-03 2.77E-05 2.78E-05 2.79E-05 1.63E-06 2.78E-05 none Section 1 2.78E-05 none
Qualified 8.14E-02

Dioxin/Furan 1.00E+00

5.76E-02 1.38E-05 1.42E-05 1.46E-05 8.23E-07 1.40E-05 none Section 1 1.40E-05 none
Qualified 1.31E-01

Dioxin/Furan 1.00E+00

8.01E-01 2.50E-06 4.16E-06 5.83E-06 2.90E-07 4.93E-06 J
Section 2, 

Treatment 1 4.93E-06 J 4.93E-06 J

Qualified 6.62E-01 Qualified 6.62E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

8.74E-01 1.87E-06 3.32E-06 4.77E-06 1.15E-07 1.96E-06 J Section 1 1.96E-06 J
Qualified 1.00E+00

Dioxin/Furan 1.00E+00

3.22E-01 7.88E-06 9.39E-06 1.09E-05 #VALUE! Not calculated Insufficient Data

1.00E-01 1.44E-05 1.52E-05 1.60E-05 8.68E-07 1.48E-05 none Section 1 1.48E-05 none
Qualified 3.40E-01

Dioxin/Furan 1.00E+00

2.76E-01 6.26E-06 7.26E-06 8.26E-06 3.85E-07 6.54E-06 none Section 1 6.54E-06 none
Qualified 3.29E-01

Dioxin/Furan 1.00E+00

1.36E+00 7.89E-07 2.47E-06 4.16E-06 1.65E-07 2.80E-06 J
Section 2, 

Treatment 1 2.80E-06 J 2.80E-06 J

Qualified 9.03E-01 Qualified 9.03E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

Fewer than 3 detected 
results.  Refer to KM 

Discussion worksheet for 
discussion.
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Project Name:
Matrix: Surface water - TCDD-TEQ Data entered by:

LPRSA Surface Water Units: ug/L Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
9/21/2015

EPA Advanced KM 
TEQ Calculator LPRSA

Sample 
notes Sample ID: 

(must enter on Row A) TCDD

PeCDD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD

TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

12G-CE02-T014-AS 0.00000322 J 0.00000131 U 0.000000861 U 0.000000934 U 0.00000155 J 0.00000667 U 8.00E-05 0.000000752 J 9.74E-07 0.00000244 J 0.00000613 U 0.00000166 U 0.000000849 U 0.00000134 U 0.0000129 J 1.76E-06 0.0000228 J
value to use 0.00000322 0.00000131 0.000000861 0.000000934 0.00000155 0.00000667 0.00008 0.000000752 0.000000974 0.00000244 0.00000613 0.00000166 0.000000849 0.00000134 0.0000129 0.00000176 0.0000228 

98 congener TEC 3.22E-06 1.31E-06 8.61E-08 9.34E-08 1.55E-07 6.67E-08 2.40E-08 7.52E-08 2.92E-08 7.32E-07 6.13E-07 1.66E-07 8.49E-08 1.34E-07 1.29E-07 1.76E-08 6.84E-09
donor value to use

donor TEC
12G-CE02-T102-AS 1.48E-05 0.00000111 U 0.00000109 U 0.0000011 U 0.00000174 J 0.0000205 J 2.03E-04 0.0000011 J 0.000000896 U 0.00000224 U 0.00000587 U 0.00000201 U 0.000000862 U 0.00000129 U 0.0000194 U 0.00000179 J 0.0000285 J

value to use 0.0000148 0.00000111 0.00000109 0.0000011 0.00000174 0.0000205 0.000203 0.0000011 0.000000896 0.00000224 0.00000587 0.00000201 0.000000862 0.00000129 0.0000194 0.00000179 0.0000285 
99 congener TEC 1.48E-05 1.11E-06 1.09E-07 1.10E-07 1.74E-07 2.05E-07 6.09E-08 1.10E-07 2.69E-08 6.72E-07 5.87E-07 2.01E-07 8.62E-08 1.29E-07 1.94E-07 1.79E-08 8.55E-09

donor value to use
donor TEC

12G-CE02-TTR1-AS 4.54E-06 0.00000137 U 0.000000954 U 0.00000145 J 1.49E-06 0.0000107 J 1.26E-04 0.000000859 J 0.000000748 U 1.11E-06 0.00000343 J 0.00000118 J 0.000000838 U 0.000000635 U 0.0000158 J 0.00000127 J 0.0000226 J
value to use 0.00000454 0.00000137 0.000000954 0.00000145 0.00000149 0.0000107 0.000126 0.000000859 0.000000748 0.00000111 0.00000343 0.00000118 0.000000838 0.000000635 0.0000158 0.00000127 0.0000226 

100 congener TEC 4.54E-06 1.37E-06 9.54E-08 1.45E-07 1.49E-07 1.07E-07 3.78E-08 8.59E-08 2.24E-08 3.33E-07 3.43E-07 1.18E-07 8.38E-08 6.35E-08 1.58E-07 1.27E-08 6.78E-09
donor value to use

donor TEC
12G-CE02-TTR2-AS 8.33E-06 0.000000999 U 0.0000011 U 0.00000114 U 0.00000119 U 0.0000141 J 1.53E-04 0.00000096 J 7.92E-07 1.26E-06 0.00000386 J 0.00000136 J 0.0000009 U 0.000000995 J 0.0000175 J 0.00000148 J 0.0000276 J

value to use 0.00000833 0.000000999 0.0000011 0.00000114 0.00000119 0.0000141 0.000153 0.00000096 0.000000792 0.00000126 0.00000386 0.00000136 0.0000009 0.000000995 0.0000175 0.00000148 0.0000276 
101 congener TEC 8.33E-06 9.99E-07 1.10E-07 1.14E-07 1.19E-07 1.41E-07 4.59E-08 9.60E-08 2.38E-08 3.78E-07 3.86E-07 1.36E-07 9.00E-08 9.95E-08 1.75E-07 1.48E-08 8.28E-09

donor value to use
donor TEC

12G-CE03-T000-AS 0.000000795 U 0.00000176 U 0.00000146 U 0.00000168 U 0.00000166 U 0.00000295 J 0.0000191 J 0.00000073 U 0.000000612 U 0.000000846 J 0.00000105 J 6.48E-07 0.000000661 U 5.98E-07 0.00000187 J 0.000000982 U 4.21E-06
value to use 0.000000795 0.00000176 0.00000146 0.00000168 0.00000166 0.00000295 0.0000191 0.00000073 0.000000612 0.000000846 0.00000105 0.000000648 0.000000661 0.000000598 0.00000187 0.000000982 0.00000421

102 congener TEC 7.95E-07 1.76E-06 1.46E-07 1.68E-07 1.66E-07 2.95E-08 5.73E-09 7.30E-08 1.84E-08 2.54E-07 1.05E-07 6.48E-08 6.61E-08 5.98E-08 1.87E-08 9.82E-09 1.26E-09
donor value to use

donor TEC
12G-CE03-T014-AS 0.00000185 J 0.00000212 U 0.00000123 U 0.00000144 U 0.00000161 U 0.00000471 J 0.0000477 J 0.000000619 U 0.000000783 U 0.00000155 J 2.12E-06 0.00000108 U 0.00000109 U 0.00000105 U 0.00000762 J 0.00000123 U 0.0000126 J

value to use 0.00000185 0.00000212 0.00000123 0.00000144 0.00000161 0.00000471 0.0000477 0.000000619 0.000000783 0.00000155 0.00000212 0.00000108 0.00000109 0.00000105 0.00000762 0.00000123 0.0000126 

103 congener TEC 1.85E-06 2.12E-06 1.23E-07 1.44E-07 1.61E-07 4.71E-08 1.43E-08 6.19E-08 2.35E-08 4.65E-07 2.12E-07 1.08E-07 1.09E-07 1.05E-07 7.62E-08 1.23E-08 3.78E-09
donor value to use

donor TEC
12G-CE03-T102-AS 0.00000202 J 0.0000015 U 0.00000152 U 0.0000016 U 0.00000168 U 0.00000299 U 0.0000251 U 0.000000753 U 0.000000948 U 0.000000874 U 0.00000187 U 0.00000115 U 0.00000113 U 0.000000803 U 0.00000402 U 0.00000109 U 0.0000053 U

value to use 0.00000202 0.0000015 0.00000152 0.0000016 0.00000168 0.00000299 0.0000251 0.000000753 0.000000948 0.000000874 0.00000187 0.00000115 0.00000113 0.000000803 0.00000402 0.00000109 0.0000053 
104 congener TEC 2.02E-06 1.50E-06 1.52E-07 1.60E-07 1.68E-07 2.99E-08 7.53E-09 7.53E-08 2.84E-08 2.62E-07 1.87E-07 1.15E-07 1.13E-07 8.03E-08 4.02E-08 1.09E-08 1.59E-09

donor value to use
donor TEC

12G-CE03-TTR1-AS 0.00000367 J 0.00000137 U 0.0000013 U 0.00000139 U 0.00000151 U 0.0000068 U 6.62E-05 0.000000756 U 0.000000938 U 0.000000929 U 0.00000207 J 9.39E-07 0.00000105 U 0.000000816 U 0.0000074 J 0.00000113 U 0.0000118 J
value to use 0.00000367 0.00000137 0.0000013 0.00000139 0.00000151 0.0000068 0.0000662 0.000000756 0.000000938 0.000000929 0.00000207 0.000000939 0.00000105 0.000000816 0.0000074 0.00000113 0.0000118 

105 congener TEC 3.67E-06 1.37E-06 1.30E-07 1.39E-07 1.51E-07 6.80E-08 1.99E-08 7.56E-08 2.81E-08 2.79E-07 2.07E-07 9.39E-08 1.05E-07 8.16E-08 7.40E-08 1.13E-08 3.54E-09
donor value to use

donor TEC
12G-CE03-TTR2-AS 1.13E-06 0.00000133 U 0.00000119 U 0.00000128 U 0.00000132 U 0.00000289 J 0.0000224 J 0.000000583 U 0.000000757 U 0.000000685 U 9.64E-07 0.000000581 U 0.000000869 U 0.000000643 U 0.00000368 U 0.00000107 U 0.00000574 J

value to use 0.00000113 0.00000133 0.00000119 0.00000128 0.00000132 0.00000289 0.0000224 0.000000583 0.000000757 0.000000685 0.000000964 0.000000581 0.000000869 0.000000643 0.00000368 0.00000107 0.00000574 

106 congener TEC 1.13E-06 1.33E-06 1.19E-07 1.28E-07 1.32E-07 2.89E-08 6.72E-09 5.83E-08 2.27E-08 2.06E-07 9.64E-08 5.81E-08 8.69E-08 6.43E-08 3.68E-08 1.07E-08 1.72E-09
donor value to use

donor TEC
12G-CE04-T000-AS 0.00000123 U 0.00000248 U 0.00000223 U 0.00000223 U 0.00000257 U 0.00000241 J 1.65E-05 0.00000112 U 0.00000132 U 0.0000012 U 0.00000113 U 0.00000102 U 0.00000147 U 0.00000108 U 0.00000369 J 0.00000149 U 3.41E-06

value to use 0.00000123 0.00000248 0.00000223 0.00000223 0.00000257 0.00000241 0.0000165 0.00000112 0.00000132 0.0000012 0.00000113 0.00000102 0.00000147 0.00000108 0.00000369 0.00000149 0.00000341

107 congener TEC 1.23E-06 2.48E-06 2.23E-07 2.23E-07 2.57E-07 2.41E-08 4.95E-09 1.12E-07 3.96E-08 3.60E-07 1.13E-07 1.02E-07 1.47E-07 1.08E-07 3.69E-08 1.49E-08 1.02E-09
donor value to use

donor TEC
12G-CE04-T014-AS 0.00000434 J 0.00000223 U 0.00000149 U 0.00000148 U 0.00000163 U 0.00000933 J 7.98E-05 0.000000803 U 0.000000777 U 1.99E-06 0.00000371 U 0.00000147 U 0.000000963 U 0.00000123 U 0.0000127 J 9.21E-07 0.0000188 U

value to use 0.00000434 0.00000223 0.00000149 0.00000148 0.00000163 0.00000933 0.0000798 0.000000803 0.000000777 0.00000199 0.00000371 0.00000147 0.000000963 0.00000123 0.0000127 0.000000921 0.0000188 
108 congener TEC 4.34E-06 2.23E-06 1.49E-07 1.48E-07 1.63E-07 9.33E-08 2.39E-08 8.03E-08 2.33E-08 5.97E-07 3.71E-07 1.47E-07 9.63E-08 1.23E-07 1.27E-07 9.21E-09 5.64E-09

donor value to use
donor TEC

12G-CE04-T102-AS 2.11E-05 0.00000142 U 0.000000928 U 0.00000212 J 0.00000192 U 2.68E-05 2.87E-04 0.00000133 J 9.05E-07 0.00000181 U 0.0000057 U 0.0000017 U 0.000000668 U 0.00000142 U 0.000024 U 1.26E-06 0.000038 J
value to use 0.0000211 0.00000142 0.000000928 0.00000212 0.00000192 0.0000268 0.000287 0.00000133 0.000000905 0.00000181 0.0000057 0.0000017 0.000000668 0.00000142 0.000024 0.00000126 0.000038 

109 congener TEC 2.11E-05 1.42E-06 9.28E-08 2.12E-07 1.92E-07 2.68E-07 8.61E-08 1.33E-07 2.72E-08 5.43E-07 5.70E-07 1.70E-07 6.68E-08 1.42E-07 2.40E-07 1.26E-08 1.14E-08
donor value to use

donor TEC
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LPRSA Surface Water
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample 
notes Sample ID: 

(must enter on Row A)
12G-CE02-T014-AS

value to use
98 congener TEC

donor value to use
donor TEC

12G-CE02-T102-AS
value to use

99 congener TEC
donor value to use

donor TEC
12G-CE02-TTR1-AS

value to use
100 congener TEC

donor value to use
donor TEC

12G-CE02-TTR2-AS
value to use

101 congener TEC
donor value to use

donor TEC
12G-CE03-T000-AS

value to use

102 congener TEC
donor value to use

donor TEC
12G-CE03-T014-AS

value to use

103 congener TEC
donor value to use

donor TEC
12G-CE03-T102-AS

value to use
104 congener TEC

donor value to use
donor TEC

12G-CE03-TTR1-AS
value to use

105 congener TEC
donor value to use

donor TEC
12G-CE03-TTR2-AS

value to use

106 congener TEC
donor value to use

donor TEC
12G-CE04-T000-AS

value to use

107 congener TEC
donor value to use

donor TEC
12G-CE04-T014-AS

value to use
108 congener TEC

donor value to use
donor TEC

12G-CE04-T102-AS
value to use

109 congener TEC
donor value to use

donor TEC

Comment

(Quasi) Sensitivity Analysis SECTION 1

Summary of Sensitivity 
Analysis (relative percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 
Treatment 1:  
Make highest 

Treatment 2:  
Substitute comparableTreatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum "mean"

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions Comment

Summary of Sensitivity 
Analysis (relative percent 

difference)

4.51E-01 4.39E-06 5.67E-06 6.94E-06 2.78E-07 4.72E-06 J Section 1 4.72E-06 J
Qualified 9.90E-01

Dioxin/Furan 1.00E+00

1.90E-01 1.54E-05 1.70E-05 1.86E-05 9.29E-07 1.58E-05 none Section 1 1.58E-05 none
Qualified 2.01E-01

Dioxin/Furan 1.00E+00

2.39E-01 6.04E-06 6.85E-06 7.67E-06 3.65E-07 6.21E-06 none Section 1 6.21E-06 none
Qualified 3.40E-01

Dioxin/Furan 1.00E+00

1.36E-01 9.83E-06 1.06E-05 1.13E-05 5.94E-07 1.01E-05 none Section 1 1.01E-05 none
Qualified 2.21E-01

Dioxin/Furan 1.00E+00

1.50E+00 5.39E-07 2.14E-06 3.74E-06 1.46E-07 2.49E-06 J
Section 2, 

Treatment 1 2.49E-06 J 2.49E-06 J

Qualified 9.66E-01 Qualified 9.66E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

7.15E-01 2.67E-06 4.15E-06 5.64E-06 2.92E-07 4.96E-06 J
Section 2, 

Treatment 1 4.96E-06 J 4.96E-06 J

Qualified 9.62E-01 Qualified 9.62E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

8.41E-01 2.02E-06 3.49E-06 4.95E-06 #VALUE! Not calculated Insufficient Data

4.61E-01 4.07E-06 5.29E-06 6.51E-06 2.54E-07 4.32E-06 J Section 1 4.32E-06 J
Qualified 9.83E-01

Dioxin/Furan 1.00E+00

9.42E-01 1.26E-06 2.39E-06 3.52E-06 1.60E-07 2.72E-06 J
Section 2, 

Treatment 1 2.72E-06 J 2.72E-06 J

Qualified 6.51E-01 Qualified 6.51E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

1.95E+00 6.70E-08 2.77E-06 5.48E-06 1.59E-07 2.70E-06 J
Section 2, 

Treatment 1 2.70E-06 J 2.70E-06 J

Qualified 9.99E-01 Qualified 9.99E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

5.08E-01 5.19E-06 6.96E-06 8.73E-06 3.25E-07 5.52E-06 J Section 1 5.52E-06 J
Qualified 9.28E-01

Dioxin/Furan 1.00E+00

1.46E-01 2.19E-05 2.36E-05 2.53E-05 1.31E-06 2.23E-05 none Section 1 2.23E-05 none
Qualified 1.50E-01

Dioxin/Furan 1.00E+00

Fewer than 3 detected 
results.  Refer to KM 

Discussion worksheet for 
discussion.
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Project Name:
Matrix: Surface water - TCDD-TEQ Data entered by:

LPRSA Surface Water Units: ug/L Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
9/21/2015

EPA Advanced KM 
TEQ Calculator LPRSA

Sample 
notes Sample ID: 

(must enter on Row A) TCDD

PeCDD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD

TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

12G-CE04-TTR1-AS 0.00000138 J 0.000000848 U 0.000000568 U 0.000000619 U 0.000000972 U 0.00000274 J 0.0000255 J 0.000000338 U 0.000000531 U 0.000000511 U 0.000000997 J 0.000000484 U 0.000000653 U 0.00000048 U 0.00000319 U 0.000000553 U 3.27E-06
value to use 0.00000138 0.000000848 0.000000568 0.000000619 0.000000972 0.00000274 0.0000255 0.000000338 0.000000531 0.000000511 0.000000997 0.000000484 0.000000653 0.00000048 0.00000319 0.000000553 0.00000327

110 congener TEC 1.38E-06 8.48E-07 5.68E-08 6.19E-08 9.72E-08 2.74E-08 7.65E-09 3.38E-08 1.59E-08 1.53E-07 9.97E-08 4.84E-08 6.53E-08 4.80E-08 3.19E-08 5.53E-09 9.81E-10
donor value to use

donor TEC
12G-CE04-TTR2-AS 6.15E-06 0.00000145 U 0.00000145 U 0.00000157 U 0.00000164 U 0.00000904 J 8.61E-05 1.16E-06 0.000000969 U 0.000000897 U 3.40E-06 0.00000149 J 0.00000103 U 0.00000126 J 0.000011 J 0.00000105 U 1.47E-05

value to use 0.00000615 0.00000145 0.00000145 0.00000157 0.00000164 0.00000904 0.0000861 0.00000116 0.000000969 0.000000897 0.0000034 0.00000149 0.00000103 0.00000126 0.000011 0.00000105 0.0000147
111 congener TEC 6.15E-06 1.45E-06 1.45E-07 1.57E-07 1.64E-07 9.04E-08 2.58E-08 1.16E-07 2.91E-08 2.69E-07 3.40E-07 1.49E-07 1.03E-07 1.26E-07 1.10E-07 1.05E-08 4.41E-09

donor value to use
donor TEC

12H-CE01-T000-AS 2.32E-06 0.0000012 U 0.0000012 U 0.00000112 U 0.00000126 U 0.00000422 J 5.69E-05 0.000000839 U 0.00000117 U 0.0000011 U 0.00000203 U 0.00000198 U 0.00000274 U 0.00000193 U 5.23E-06 0.00000449 U 0.0000104 J
value to use 0.00000232 0.0000012 0.0000012 0.00000112 0.00000126 0.00000422 0.0000569 0.000000839 0.00000117 0.0000011 0.00000203 0.00000198 0.00000274 0.00000193 0.00000523 0.00000449 0.0000104 

112 congener TEC 2.32E-06 1.20E-06 1.20E-07 1.12E-07 1.26E-07 4.22E-08 1.71E-08 8.39E-08 3.51E-08 3.30E-07 2.03E-07 1.98E-07 2.74E-07 1.93E-07 5.23E-08 4.49E-08 3.12E-09
donor value to use

donor TEC
12H-CE01-T014-AS 2.44E-06 0.00000128 U 0.00000135 U 0.00000144 U 0.00000149 U 0.00000924 J 9.68E-05 0.000000772 U 0.00000089 U 0.000000848 U 0.00000272 J 0.00000146 U 0.00000205 U 0.00000148 U 0.00000968 J 0.0000035 U 0.0000139 U

value to use 0.00000244 0.00000128 0.00000135 0.00000144 0.00000149 0.00000924 0.0000968 0.000000772 0.00000089 0.000000848 0.00000272 0.00000146 0.00000205 0.00000148 0.00000968 0.0000035 0.0000139 
113 congener TEC 2.44E-06 1.28E-06 1.35E-07 1.44E-07 1.49E-07 9.24E-08 2.90E-08 7.72E-08 2.67E-08 2.54E-07 2.72E-07 1.46E-07 2.05E-07 1.48E-07 9.68E-08 3.50E-08 4.17E-09

donor value to use
donor TEC

12H-CE01-T102-AS 0.00000134 J 0.000000851 U 0.000000932 U 0.000000892 U 0.00000111 U 0.00000693 J 7.26E-05 0.000000562 U 0.000000575 U 0.000000479 U 0.000000599 J 0.000000585 U 0.000000661 U 0.000000575 U 3.56E-06 0.000000907 U 0.00000806 U
value to use 0.00000134 0.000000851 0.000000932 0.000000892 0.00000111 0.00000693 0.0000726 0.000000562 0.000000575 0.000000479 0.000000599 0.000000585 0.000000661 0.000000575 0.00000356 0.000000907 0.00000806 

114 congener TEC 1.34E-06 8.51E-07 9.32E-08 8.92E-08 1.11E-07 6.93E-08 2.18E-08 5.62E-08 1.73E-08 1.44E-07 5.99E-08 5.85E-08 6.61E-08 5.75E-08 3.56E-08 9.07E-09 2.42E-09
donor value to use

donor TEC
12H-CE01-TTR1-AS 5.33E-06 0.000000855 U 0.000000796 U 9.51E-07 0.00000155 J 0.0000131 U 1.28E-04 0.00000117 J 0.000000839 U 1.13E-06 0.00000335 J 0.00000089 J 0.000000893 U 8.08E-07 0.0000138 J 0.00000123 U 0.0000225 U

value to use 0.00000533 0.000000855 0.000000796 0.000000951 0.00000155 0.0000131 0.000128 0.00000117 0.000000839 0.00000113 0.00000335 0.00000089 0.000000893 0.000000808 0.0000138 0.00000123 0.0000225 
115 congener TEC 5.33E-06 8.55E-07 7.96E-08 9.51E-08 1.55E-07 1.31E-07 3.84E-08 1.17E-07 2.52E-08 3.39E-07 3.35E-07 8.90E-08 8.93E-08 8.08E-08 1.38E-07 1.23E-08 6.75E-09

donor value to use
donor TEC

12H-CE01-TTR2-AS 3.66E-06 0.00000093 U 0.000000747 U 0.000000836 U 1.09E-06 0.0000117 U 1.13E-04 0.000000717 U 0.000000727 U 8.31E-07 2.12E-06 0.00000105 J 0.00000063 U 0.000000873 J 0.0000117 J 0.00000105 U 0.0000197 U
value to use 0.00000366 0.00000093 0.000000747 0.000000836 0.00000109 0.0000117 0.000113 0.000000717 0.000000727 0.000000831 0.00000212 0.00000105 0.00000063 0.000000873 0.0000117 0.00000105 0.0000197 

116 congener TEC 3.66E-06 9.30E-07 7.47E-08 8.36E-08 1.09E-07 1.17E-07 3.39E-08 7.17E-08 2.18E-08 2.49E-07 2.12E-07 1.05E-07 6.30E-08 8.73E-08 1.17E-07 1.05E-08 5.91E-09
donor value to use

donor TEC
12H-CE02-T000-AS 1.05E-06 0.0000011 U 0.00000117 U 0.00000111 U 0.00000126 U 0.00000434 J 0.0000467 J 0.000000577 U 0.000000745 U 0.000000735 U 0.00000135 J 0.00000078 U 0.00000101 U 0.000000781 U 0.00000463 J 0.000000719 U 0.00000761 J

value to use 0.00000105 0.0000011 0.00000117 0.00000111 0.00000126 0.00000434 0.0000467 0.000000577 0.000000745 0.000000735 0.00000135 0.00000078 0.00000101 0.000000781 0.00000463 0.000000719 0.00000761 

117 congener TEC 1.05E-06 1.10E-06 1.17E-07 1.11E-07 1.26E-07 4.34E-08 1.40E-08 5.77E-08 2.24E-08 2.21E-07 1.35E-07 7.80E-08 1.01E-07 7.81E-08 4.63E-08 7.19E-09 2.28E-09
donor value to use

donor TEC
12H-CE02-T014-AS 0.00000129 U 0.00000138 U 0.00000156 U 0.00000158 U 0.00000186 U 0.00000754 J 7.93E-05 0.00000101 U 0.000000893 U 0.000000911 U 0.00000199 J 0.0000011 U 0.00000119 U 0.00000103 U 8.91E-06 0.00000148 U 0.000013 U

value to use 0.00000129 0.00000138 0.00000156 0.00000158 0.00000186 0.00000754 0.0000793 0.00000101 0.000000893 0.000000911 0.00000199 0.0000011 0.00000119 0.00000103 0.00000891 0.00000148 0.000013 

118 congener TEC 1.29E-06 1.38E-06 1.56E-07 1.58E-07 1.86E-07 7.54E-08 2.38E-08 1.01E-07 2.68E-08 2.73E-07 1.99E-07 1.10E-07 1.19E-07 1.03E-07 8.91E-08 1.48E-08 3.90E-09
donor value to use

donor TEC
12H-CE02-T102-AS 5.37E-05 0.000000976 U 0.000000967 U 0.00000135 J 0.00000135 U 0.0000235 J 2.38E-04 1.03E-06 0.000000758 U 1.43E-06 4.44E-06 0.00000206 J 0.00000105 U 1.38E-06 0.0000203 J 0.00000171 U 0.0000376 J

value to use 0.0000537 0.000000976 0.000000967 0.00000135 0.00000135 0.0000235 0.000238 0.00000103 0.000000758 0.00000143 0.00000444 0.00000206 0.00000105 0.00000138 0.0000203 0.00000171 0.0000376 
119 congener TEC 5.37E-05 9.76E-07 9.67E-08 1.35E-07 1.35E-07 2.35E-07 7.14E-08 1.03E-07 2.27E-08 4.29E-07 4.44E-07 2.06E-07 1.05E-07 1.38E-07 2.03E-07 1.71E-08 1.13E-08

donor value to use
donor TEC

12H-CE02-TTR1-AS 7.20E-06 0.000000927 U 0.000000892 U 0.00000131 J 1.32E-06 0.0000216 J 2.38E-04 0.00000139 J 0.000000649 J 0.0000014 J 0.00000545 J 0.00000145 J 0.000000736 U 0.00000119 J 0.0000238 J 0.000000869 U 0.0000359 J
value to use 0.0000072 0.000000927 0.000000892 0.00000131 0.00000132 0.0000216 0.000238 0.00000139 0.000000649 0.0000014 0.00000545 0.00000145 0.000000736 0.00000119 0.0000238 0.000000869 0.0000359 

120 congener TEC 7.20E-06 9.27E-07 8.92E-08 1.31E-07 1.32E-07 2.16E-07 7.14E-08 1.39E-07 1.95E-08 4.20E-07 5.45E-07 1.45E-07 7.36E-08 1.19E-07 2.38E-07 8.69E-09 1.08E-08
donor value to use

donor TEC
12H-CE02-TTR2-AS 0.00000371 J 0.00000105 U 0.000001 U 0.00000102 U 0.00000128 J 0.0000119 J 1.20E-04 8.14E-07 0.000000651 U 0.000000934 J 0.00000263 J 0.000000773 J 0.000000886 U 0.000000706 U 0.000012 J 0.000000847 U 0.0000277 U

value to use 0.00000371 0.00000105 0.000001 0.00000102 0.00000128 0.0000119 0.00012 0.000000814 0.000000651 0.000000934 0.00000263 0.000000773 0.000000886 0.000000706 0.000012 0.000000847 0.0000277 
121 congener TEC 3.71E-06 1.05E-06 1.00E-07 1.02E-07 1.28E-07 1.19E-07 3.60E-08 8.14E-08 1.95E-08 2.80E-07 2.63E-07 7.73E-08 8.86E-08 7.06E-08 1.20E-07 8.47E-09 8.31E-09

donor value to use
donor TEC
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LPRSA Surface Water
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample 
notes Sample ID: 

(must enter on Row A)
12G-CE04-TTR1-AS

value to use
110 congener TEC

donor value to use
donor TEC

12G-CE04-TTR2-AS
value to use

111 congener TEC
donor value to use

donor TEC
12H-CE01-T000-AS

value to use
112 congener TEC

donor value to use
donor TEC

12H-CE01-T014-AS
value to use

113 congener TEC
donor value to use

donor TEC
12H-CE01-T102-AS

value to use
114 congener TEC

donor value to use
donor TEC

12H-CE01-TTR1-AS
value to use

115 congener TEC
donor value to use

donor TEC
12H-CE01-TTR2-AS

value to use
116 congener TEC

donor value to use
donor TEC

12H-CE02-T000-AS
value to use

117 congener TEC
donor value to use

donor TEC
12H-CE02-T014-AS

value to use

118 congener TEC
donor value to use

donor TEC
12H-CE02-T102-AS

value to use
119 congener TEC

donor value to use
donor TEC

12H-CE02-TTR1-AS
value to use

120 congener TEC
donor value to use

donor TEC
12H-CE02-TTR2-AS

value to use
121 congener TEC

donor value to use
donor TEC

Comment

(Quasi) Sensitivity Analysis SECTION 1

Summary of Sensitivity 
Analysis (relative percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 
Treatment 1:  
Make highest 

Treatment 2:  
Substitute comparableTreatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum "mean"

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions Comment

Summary of Sensitivity 
Analysis (relative percent 

difference)

6.52E-01 1.52E-06 2.25E-06 2.98E-06 9.49E-08 1.61E-06 J Section 1 1.61E-06 J
Qualified 1.00E+00

Dioxin/Furan 1.00E+00

2.81E-01 7.11E-06 8.28E-06 9.44E-06 4.41E-07 7.49E-06 none Section 1 7.49E-06 none
Qualified 2.97E-01

Dioxin/Furan 1.00E+00

7.50E-01 2.43E-06 3.89E-06 5.35E-06 1.59E-07 2.70E-06 J Section 1 2.70E-06 J
Qualified 5.54E-01

Dioxin/Furan 1.00E+00

6.15E-01 2.93E-06 4.23E-06 5.53E-06 1.92E-07 3.27E-06 J Section 1 3.27E-06 J
Qualified 5.54E-01

Dioxin/Furan 1.00E+00

6.75E-01 1.53E-06 2.30E-06 3.08E-06 1.00E-07 1.70E-06 J Section 1 1.70E-06 J
Qualified 9.81E-01

Dioxin/Furan 1.00E+00

1.64E-01 6.72E-06 7.32E-06 7.92E-06 4.08E-07 6.94E-06 none Section 1 6.94E-06 none
Qualified 2.57E-01

Dioxin/Furan 1.00E+00

2.62E-01 4.57E-06 5.26E-06 5.95E-06 2.79E-07 4.75E-06 none Section 1 4.75E-06 none
Qualified 2.84E-01

Dioxin/Furan 1.00E+00

8.78E-01 1.29E-06 2.30E-06 3.31E-06 1.51E-07 2.56E-06 J
Section 2, 

Treatment 1 2.56E-06 J 2.56E-06 J

Qualified 6.83E-01 Qualified 6.83E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

1.67E+00 3.87E-07 2.35E-06 4.31E-06 1.15E-07 1.95E-06 J
Section 2, 

Treatment 1 1.95E-06 J 1.95E-06 J

Qualified 9.74E-01 Qualified 9.74E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

2.40E-02 5.57E-05 5.64E-05 5.70E-05 3.29E-06 5.59E-05 none Section 1 5.59E-05 none
Qualified 3.76E-02

Dioxin/Furan 1.00E+00

1.11E-01 9.39E-06 9.94E-06 1.05E-05 5.65E-07 9.60E-06 none Section 1 9.60E-06 none
Qualified 2.94E-01

Dioxin/Furan 1.00E+00

2.61E-01 4.81E-06 5.54E-06 6.26E-06 2.96E-07 5.04E-06 J Section 1 5.04E-06 J
Qualified 9.81E-01

Dioxin/Furan 1.00E+00
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Project Name:
Matrix: Surface water - TCDD-TEQ Data entered by:

LPRSA Surface Water Units: ug/L Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
9/21/2015

EPA Advanced KM 
TEQ Calculator LPRSA

Sample 
notes Sample ID: 

(must enter on Row A) TCDD

PeCDD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD

TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

12H-CE03-T000-AS 0.000000865 U 0.00000117 U 0.00000175 U 0.00000186 U 0.00000213 U 0.00000397 U 0.0000397 U 0.000000798 U 0.00000117 U 0.00000113 U 0.0000016 U 0.00000152 U 0.00000199 U 0.00000153 U 0.00000319 U 0.00000169 U 0.00000606 U
value to use 0.000000865 0.00000117 0.00000175 0.00000186 0.00000213 0.00000397 0.0000397 0.000000798 0.00000117 0.00000113 0.0000016 0.00000152 0.00000199 0.00000153 0.00000319 0.00000169 0.00000606 

122 congener TEC 8.65E-07 1.17E-06 1.75E-07 1.86E-07 2.13E-07 3.97E-08 1.19E-08 7.98E-08 3.51E-08 3.39E-07 1.60E-07 1.52E-07 1.99E-07 1.53E-07 3.19E-08 1.69E-08 1.82E-09
donor value to use

donor TEC
12H-CE03-T014-AS 9.87E-07 0.00000111 U 0.000000862 U 1.22E-06 0.00000189 U 0.00000615 U 7.22E-05 0.000000753 U 9.25E-07 0.000000913 U 2.13E-06 1.23E-06 0.00000127 J 0.00000128 J 0.00000603 U 0.0000016 U 0.0000118 U

value to use 0.000000987 0.00000111 0.000000862 0.00000122 0.00000189 0.00000615 0.0000722 0.000000753 0.000000925 0.000000913 0.00000213 0.00000123 0.00000127 0.00000128 0.00000603 0.0000016 0.0000118 

123 congener TEC 9.87E-07 1.11E-06 8.62E-08 1.22E-07 1.89E-07 6.15E-08 2.17E-08 7.53E-08 2.78E-08 2.74E-07 2.13E-07 1.23E-07 1.27E-07 1.28E-07 6.03E-08 1.60E-08 3.54E-09
donor value to use

donor TEC
12H-CE03-T102-AS 2.55E-06 0.000000941 U 0.000000931 U 0.000000999 J 0.00000106 U 0.000013 J 1.08E-04 0.000000665 U 0.000000598 U 0.000000559 U 0.00000197 J 6.15E-07 0.000000821 U 0.000000634 U 0.00000824 J 0.00000128 U 0.000017 U

value to use 0.00000255 0.000000941 0.000000931 0.000000999 0.00000106 0.000013 0.000108 0.000000665 0.000000598 0.000000559 0.00000197 0.000000615 0.000000821 0.000000634 0.00000824 0.00000128 0.000017 
124 congener TEC 2.55E-06 9.41E-07 9.31E-08 9.99E-08 1.06E-07 1.30E-07 3.24E-08 6.65E-08 1.79E-08 1.68E-07 1.97E-07 6.15E-08 8.21E-08 6.34E-08 8.24E-08 1.28E-08 5.10E-09

donor value to use
donor TEC

12H-CE03-TTR1-AS 0.00000416 J 0.00000107 U 0.00000123 U 0.00000124 U 0.00000166 J 0.0000206 J 1.76E-04 0.000000914 J 0.000000851 U 0.000000751 U 2.57E-06 1.09E-06 0.00000114 U 0.000000937 U 0.0000112 J 0.00000182 U 0.0000181 U
value to use 0.00000416 0.00000107 0.00000123 0.00000124 0.00000166 0.0000206 0.000176 0.000000914 0.000000851 0.000000751 0.00000257 0.00000109 0.00000114 0.000000937 0.0000112 0.00000182 0.0000181 

125 congener TEC 4.16E-06 1.07E-06 1.23E-07 1.24E-07 1.66E-07 2.06E-07 5.28E-08 9.14E-08 2.55E-08 2.25E-07 2.57E-07 1.09E-07 1.14E-07 9.37E-08 1.12E-07 1.82E-08 5.43E-09
donor value to use

donor TEC
12H-CE03-TTR2-BS 4.22E-06 0.000000829 U 0.000000861 U 0.000000791 U 0.000000884 U 0.0000139 J 1.55E-04 7.30E-07 5.07E-07 0.000000465 U 0.00000454 J 1.02E-06 0.000000666 U 0.00000051 U 0.00002 J 0.00000102 J 0.0000296 U

value to use 0.00000422 0.000000829 0.000000861 0.000000791 0.000000884 0.0000139 0.000155 0.00000073 0.000000507 0.000000465 0.00000454 0.00000102 0.000000666 0.00000051 0.00002 0.00000102 0.0000296 
126 congener TEC 4.22E-06 8.29E-07 8.61E-08 7.91E-08 8.84E-08 1.39E-07 4.65E-08 7.30E-08 1.52E-08 1.40E-07 4.54E-07 1.02E-07 6.66E-08 5.10E-08 2.00E-07 1.02E-08 8.88E-09

donor value to use
donor TEC

12H-CE04-T000-AS 2.50E-06 0.000000811 U 0.000000856 U 0.000000943 U 0.00000102 U 0.0000102 J 1.09E-04 0.000000603 U 0.000000574 U 9.69E-07 2.44E-06 0.00000101 U 0.00000123 U 0.0000011 U 0.0000112 J 0.00000228 U 0.0000159 J
value to use 0.0000025 0.000000811 0.000000856 0.000000943 0.00000102 0.0000102 0.000109 0.000000603 0.000000574 0.000000969 0.00000244 0.00000101 0.00000123 0.0000011 0.0000112 0.00000228 0.0000159 

127 congener TEC 2.50E-06 8.11E-07 8.56E-08 9.43E-08 1.02E-07 1.02E-07 3.27E-08 6.03E-08 1.72E-08 2.91E-07 2.44E-07 1.01E-07 1.23E-07 1.10E-07 1.12E-07 2.28E-08 4.77E-09
donor value to use

donor TEC
12H-CE04-T014-AS 1.45E-06 0.00000129 U 0.00000134 U 0.00000131 U 0.00000147 U 0.00000637 J 5.69E-05 0.000000837 U 0.000000911 U 0.00000213 J 1.41E-06 0.00000131 U 0.00000172 U 0.00000219 J 0.00000713 J 0.00000243 U 0.0000074 U

value to use 0.00000145 0.00000129 0.00000134 0.00000131 0.00000147 0.00000637 0.0000569 0.000000837 0.000000911 0.00000213 0.00000141 0.00000131 0.00000172 0.00000219 0.00000713 0.00000243 0.0000074 
128 congener TEC 1.45E-06 1.29E-06 1.34E-07 1.31E-07 1.47E-07 6.37E-08 1.71E-08 8.37E-08 2.73E-08 6.39E-07 1.41E-07 1.31E-07 1.72E-07 2.19E-07 7.13E-08 2.43E-08 2.22E-09

donor value to use
donor TEC

12H-CE04-T102-AS 1.23E-05 0.00000102 U 0.00000108 J 0.0000019 J 0.00000208 U 3.07E-05 3.19E-04 1.39E-06 0.00000148 J 2.33E-06 0.00000546 J 0.00000266 J 0.00000121 U 0.000000933 U 0.0000233 J 0.00000179 J 0.0000437 J
value to use 0.0000123 0.00000102 0.00000108 0.0000019 0.00000208 0.0000307 0.000319 0.00000139 0.00000148 0.00000233 0.00000546 0.00000266 0.00000121 0.000000933 0.0000233 0.00000179 0.0000437 

129 congener TEC 1.23E-05 1.02E-06 1.08E-07 1.90E-07 2.08E-07 3.07E-07 9.57E-08 1.39E-07 4.44E-08 6.99E-07 5.46E-07 2.66E-07 1.21E-07 9.33E-08 2.33E-07 1.79E-08 1.31E-08
donor value to use

donor TEC
12H-CE04-TTR1-AS 7.66E-06 0.000000721 U 0.000000683 U 0.00000158 J 0.00000172 J 0.0000214 J 2.09E-04 0.00000142 J 0.000000621 U 1.57E-06 0.0000044 J 1.28E-06 0.000000977 U 9.42E-07 0.0000177 J 1.08E-06 0.0000293 U

value to use 0.00000766 0.000000721 0.000000683 0.00000158 0.00000172 0.0000214 0.000209 0.00000142 0.000000621 0.00000157 0.0000044 0.00000128 0.000000977 0.000000942 0.0000177 0.00000108 0.0000293 
130 congener TEC 7.66E-06 7.21E-07 6.83E-08 1.58E-07 1.72E-07 2.14E-07 6.27E-08 1.42E-07 1.86E-08 4.71E-07 4.40E-07 1.28E-07 9.77E-08 9.42E-08 1.77E-07 1.08E-08 8.79E-09

donor value to use
donor TEC

12H-CE04-TTR2-AS 4.98E-06 0.000000692 U 0.00000068 U 8.68E-07 0.00000159 J 0.0000166 J 1.64E-04 0.00000117 J 0.000000739 U 0.00000151 J 0.00000367 J 1.24E-06 0.00000101 U 0.00000134 J 0.0000186 J 0.00000108 U 0.0000354 U
value to use 0.00000498 0.000000692 0.00000068 0.000000868 0.00000159 0.0000166 0.000164 0.00000117 0.000000739 0.00000151 0.00000367 0.00000124 0.00000101 0.00000134 0.0000186 0.00000108 0.0000354 

131 congener TEC 4.98E-06 6.92E-07 6.80E-08 8.68E-08 1.59E-07 1.66E-07 4.92E-08 1.17E-07 2.22E-08 4.53E-07 3.67E-07 1.24E-07 1.01E-07 1.34E-07 1.86E-07 1.08E-08 1.06E-08
donor value to use

donor TEC
13A-CE11-T000-AS 4.09E-06 0.0000013 U 0.00000179 U 0.00000178 U 0.00000204 U 1.31E-05 1.47E-04 0.000000929 U 0.00000109 U 0.000000886 U 2.11E-06 0.000000742 U 0.00000107 U 0.000000759 U 0.0000123 J 0.00000126 U 1.96E-05

value to use 0.00000409 0.0000013 0.00000179 0.00000178 0.00000204 0.0000131 0.000147 0.000000929 0.00000109 0.000000886 0.00000211 0.000000742 0.00000107 0.000000759 0.0000123 0.00000126 0.0000196
132 congener TEC 4.09E-06 1.30E-06 1.79E-07 1.78E-07 2.04E-07 1.31E-07 4.41E-08 9.29E-08 3.27E-08 2.66E-07 2.11E-07 7.42E-08 1.07E-07 7.59E-08 1.23E-07 1.26E-08 5.88E-09

donor value to use
donor TEC

13A-CE11-T014-AS 5.79E-06 0.0000017 U 0.00000146 U 0.00000137 U 0.00000148 U 0.0000177 J 2.04E-04 0.00000125 U 0.00000128 U 0.00000132 U 0.00000466 J 1.28E-06 0.00000114 U 0.000000864 U 0.0000242 J 0.00000191 U 0.0000301 J
value to use 0.00000579 0.0000017 0.00000146 0.00000137 0.00000148 0.0000177 0.000204 0.00000125 0.00000128 0.00000132 0.00000466 0.00000128 0.00000114 0.000000864 0.0000242 0.00000191 0.0000301 

133 congener TEC 5.79E-06 1.70E-06 1.46E-07 1.37E-07 1.48E-07 1.77E-07 6.12E-08 1.25E-07 3.84E-08 3.96E-07 4.66E-07 1.28E-07 1.14E-07 8.64E-08 2.42E-07 1.91E-08 9.03E-09
donor value to use

donor TEC
13A-CE11-T102-AS 7.34E-06 0.000000666 U 0.000000768 U 1.68E-06 0.00000174 U 3.40E-05 3.53E-04 0.000000797 J 0.000000717 U 0.000000662 U 2.24E-06 1.08E-06 0.000000583 U 0.00000143 J 0.0000178 J 0.000000856 U 0.0000335 J

value to use 0.00000734 0.000000666 0.000000768 0.00000168 0.00000174 0.000034 0.000353 0.000000797 0.000000717 0.000000662 0.00000224 0.00000108 0.000000583 0.00000143 0.0000178 0.000000856 0.0000335 
134 congener TEC 7.34E-06 6.66E-07 7.68E-08 1.68E-07 1.74E-07 3.40E-07 1.06E-07 7.97E-08 2.15E-08 1.99E-07 2.24E-07 1.08E-07 5.83E-08 1.43E-07 1.78E-07 8.56E-09 1.01E-08

donor value to use
donor TEC
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LPRSA Surface Water
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample 
notes Sample ID: 

(must enter on Row A)
12H-CE03-T000-AS

value to use
122 congener TEC

donor value to use
donor TEC

12H-CE03-T014-AS
value to use

123 congener TEC
donor value to use

donor TEC
12H-CE03-T102-AS

value to use
124 congener TEC

donor value to use
donor TEC

12H-CE03-TTR1-AS
value to use

125 congener TEC
donor value to use

donor TEC
12H-CE03-TTR2-BS

value to use
126 congener TEC

donor value to use
donor TEC

12H-CE04-T000-AS
value to use

127 congener TEC
donor value to use

donor TEC
12H-CE04-T014-AS

value to use
128 congener TEC

donor value to use
donor TEC

12H-CE04-T102-AS
value to use

129 congener TEC
donor value to use

donor TEC
12H-CE04-TTR1-AS

value to use
130 congener TEC

donor value to use
donor TEC

12H-CE04-TTR2-AS
value to use

131 congener TEC
donor value to use

donor TEC
13A-CE11-T000-AS

value to use
132 congener TEC

donor value to use
donor TEC

13A-CE11-T014-AS
value to use

133 congener TEC
donor value to use

donor TEC
13A-CE11-T102-AS

value to use
134 congener TEC

donor value to use
donor TEC

Comment

(Quasi) Sensitivity Analysis SECTION 1

Summary of Sensitivity 
Analysis (relative percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 
Treatment 1:  
Make highest 

Treatment 2:  
Substitute comparableTreatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum "mean"

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions Comment

Summary of Sensitivity 
Analysis (relative percent 

difference)

#VALUE! congeners N 3.83E-06 3.83E-06 #VALUE! Not calculated Insufficient Data

6.98E-01 1.75E-06 2.69E-06 3.63E-06 1.67E-07 2.84E-06 J
Section 2, 

Treatment 1 2.84E-06 J 2.84E-06 J

Qualified 5.88E-01 Qualified 5.88E-01
Dioxin/Furan 1.00E+00 Dioxin/Furan 1.00E+00

3.96E-01 3.15E-06 3.93E-06 4.71E-06 2.00E-07 3.39E-06 none Section 1 3.39E-06 none
Qualified 4.39E-01

Dioxin/Furan 1.00E+00

2.97E-01 5.15E-06 6.05E-06 6.95E-06 3.24E-07 5.51E-06 J Section 1 5.51E-06 J
Qualified 9.40E-01

Dioxin/Furan 1.00E+00

2.27E-01 5.26E-06 5.93E-06 6.61E-06 3.25E-07 5.52E-06 none Section 1 5.52E-06 none
Qualified 3.26E-01

Dioxin/Furan 1.00E+00

3.77E-01 3.29E-06 4.05E-06 4.81E-06 2.04E-07 3.46E-06 none Section 1 3.46E-06 none
Qualified 3.63E-01

Dioxin/Furan 1.00E+00

5.83E-01 2.60E-06 3.67E-06 4.74E-06 1.71E-07 2.91E-06 J Section 1 2.91E-06 J
Qualified 6.61E-01

Dioxin/Furan 1.00E+00

9.20E-02 1.50E-05 1.57E-05 1.64E-05 9.00E-07 1.53E-05 none Section 1 1.53E-05 none
Qualified 1.74E-01

Dioxin/Furan 1.00E+00

8.98E-02 9.73E-06 1.02E-05 1.06E-05 5.85E-07 9.95E-06 none Section 1 9.95E-06 none
Qualified 2.08E-01

Dioxin/Furan 1.00E+00

1.24E-01 6.82E-06 7.27E-06 7.73E-06 4.14E-07 7.03E-06 none Section 1 7.03E-06 none
Qualified 3.22E-01

Dioxin/Furan 1.00E+00

4.30E-01 4.60E-06 5.87E-06 7.13E-06 2.88E-07 4.89E-06 none Section 1 4.89E-06 none
Qualified 3.71E-01

Dioxin/Furan 1.00E+00

3.49E-01 6.87E-06 8.33E-06 9.78E-06 4.24E-07 7.21E-06 none Section 1 7.21E-06 none
Qualified 3.89E-01

Dioxin/Furan 1.00E+00

1.29E-01 8.70E-06 9.30E-06 9.90E-06 5.28E-07 8.97E-06 none Section 1 8.97E-06 none
Qualified 1.63E-01

Dioxin/Furan 1.00E+00

Fewer than 3 detected 
results.  Refer to KM 

Discussion worksheet for 
discussion.
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Project Name:
Matrix: Surface water - TCDD-TEQ Data entered by:

LPRSA Surface Water Units: ug/L Date entered: SITE DATA
TCDD-TEQ TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Chemical Sort Order: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
WHO 2005 TEFs = 1 1 0.1 0.1 0.1 0.01 0.0003 0.1 0.03 0.3 0.1 0.1 0.1 0.1 0.01 0.01 0.0003

AECOM
9/21/2015

EPA Advanced KM 
TEQ Calculator LPRSA

Sample 
notes Sample ID: 

(must enter on Row A) TCDD

PeCDD

1,4
-H

xC
DD

1,6
-H

xC
DD

1,9
-H

xC
DD

1,4
,6-

HpCDD

OCDD

TCDF

1-P
eC

DF

4-P
eC

DF

1,4
-H

xC
DF

1,6
-H

xC
DF

1,9
-H

xC
DF

4,6
-H

xC
DF

1,4
,6-

HpCDF

1,4
,9-

HpCDF

OCDF

13A-CE12-T000-AS 3.52E-06 0.000000623 U 0.000000482 U 0.00000102 J 0.00000125 U 0.0000144 J 1.32E-04 0.00000054 U 0.000000342 U 0.000000335 U 1.53E-06 0.000000688 J 0.000000487 U 5.47E-07 0.00000924 J 0.000000531 U 0.0000156 J
value to use 0.00000352 0.000000623 0.000000482 0.00000102 0.00000125 0.0000144 0.000132 0.00000054 0.000000342 0.000000335 0.00000153 0.000000688 0.000000487 0.000000547 0.00000924 0.000000531 0.0000156 

135 congener TEC 3.52E-06 6.23E-07 4.82E-08 1.02E-07 1.25E-07 1.44E-07 3.96E-08 5.40E-08 1.03E-08 1.01E-07 1.53E-07 6.88E-08 4.87E-08 5.47E-08 9.24E-08 5.31E-09 4.68E-09
donor value to use

donor TEC
13A-CE12-T014-AS 7.04E-06 0.00000091 U 0.000000722 U 1.67E-06 0.00000203 U 2.71E-05 3.16E-04 0.00000053 U 0.00000072 U 0.00000143 J 0.00000304 J 0.00000199 J 0.00000104 U 0.00000128 J 0.0000168 J 0.00000105 U 0.0000335 J

value to use 0.00000704 0.00000091 0.000000722 0.00000167 0.00000203 0.0000271 0.000316 0.00000053 0.00000072 0.00000143 0.00000304 0.00000199 0.00000104 0.00000128 0.0000168 0.00000105 0.0000335 
136 congener TEC 7.04E-06 9.10E-07 7.22E-08 1.67E-07 2.03E-07 2.71E-07 9.48E-08 5.30E-08 2.16E-08 4.29E-07 3.04E-07 1.99E-07 1.04E-07 1.28E-07 1.68E-07 1.05E-08 1.01E-08

donor value to use
donor TEC

13A-CE12-T102-AS 0.00000451 J 0.0000016 U 0.00000163 U 0.00000254 J 0.00000301 J 6.19E-05 6.25E-04 0.000000922 U 0.0000013 U 0.00000126 U 0.0000023 J 0.00000188 J 0.00000138 U 1.50E-06 2.54E-05 0.00000167 U 5.40E-05
value to use 0.00000451 0.0000016 0.00000163 0.00000254 0.00000301 0.0000619 0.000625 0.000000922 0.0000013 0.00000126 0.0000023 0.00000188 0.00000138 0.0000015 0.0000254 0.00000167 0.000054

137 congener TEC 4.51E-06 1.60E-06 1.63E-07 2.54E-07 3.01E-07 6.19E-07 1.88E-07 9.22E-08 3.90E-08 3.78E-07 2.30E-07 1.88E-07 1.38E-07 1.50E-07 2.54E-07 1.67E-08 1.62E-08
donor value to use

donor TEC
13A-CE20-T000-AS 0.00000213 J 0.0000005 U 0.00000044 U 0.000000453 U 8.37E-07 0.00000818 J 8.29E-05 0.000000326 U 0.000000366 U 0.000000337 U 1.51E-06 0.00000045 J 0.000000292 U 3.89E-07 0.00000915 J 0.000000479 U 0.0000178 J

value to use 0.00000213 0.0000005 0.00000044 0.000000453 0.000000837 0.00000818 0.0000829 0.000000326 0.000000366 0.000000337 0.00000151 0.00000045 0.000000292 0.000000389 0.00000915 0.000000479 0.0000178 
138 congener TEC 2.13E-06 5.00E-07 4.40E-08 4.53E-08 8.37E-08 8.18E-08 2.49E-08 3.26E-08 1.10E-08 1.01E-07 1.51E-07 4.50E-08 2.92E-08 3.89E-08 9.15E-08 4.79E-09 5.34E-09

donor value to use
donor TEC

13A-CE20-T014-AS 7.44E-06 0.000000764 U 0.000000497 U 0.00000127 J 0.00000164 U 0.0000247 J 2.23E-04 6.67E-07 0.000000361 U 0.00000108 J 0.00000256 J 0.00000105 J 0.000000664 U 0.00000108 J 0.0000144 J 7.40E-07 0.0000249 J
value to use 0.00000744 0.000000764 0.000000497 0.00000127 0.00000164 0.0000247 0.000223 0.000000667 0.000000361 0.00000108 0.00000256 0.00000105 0.000000664 0.00000108 0.0000144 0.00000074 0.0000249 

139 congener TEC 7.44E-06 7.64E-07 4.97E-08 1.27E-07 1.64E-07 2.47E-07 6.69E-08 6.67E-08 1.08E-08 3.24E-07 2.56E-07 1.05E-07 6.64E-08 1.08E-07 1.44E-07 7.40E-09 7.47E-09
donor value to use

donor TEC
13A-CE20-T102-AS 0.00000381 J 0.000000566 U 0.000000465 U 0.00000121 J 0.00000126 U 2.63E-05 2.81E-04 0.000000762 J 0.000000336 U 5.48E-07 0.00000164 J 0.00000079 J 0.000000423 U 8.55E-07 0.00000999 J 0.000000763 J 0.0000205 J

value to use 0.00000381 0.000000566 0.000000465 0.00000121 0.00000126 0.0000263 0.000281 0.000000762 0.000000336 0.000000548 0.00000164 0.00000079 0.000000423 0.000000855 0.00000999 0.000000763 0.0000205 
140 congener TEC 3.81E-06 5.66E-07 4.65E-08 1.21E-07 1.26E-07 2.63E-07 8.43E-08 7.62E-08 1.01E-08 1.64E-07 1.64E-07 7.90E-08 4.23E-08 8.55E-08 9.99E-08 7.63E-09 6.15E-09

donor value to use
donor TEC

13A-CE21-T000-AS 1.30E-06 0.000000645 U 0.000000541 U 0.000000531 U 0.000000602 U 0.0000056 J 5.85E-05 0.00000047 U 0.000000339 U 0.000000332 U 0.00000146 J 4.07E-07 0.000000444 U 0.000000343 U 0.00000634 J 0.000000556 U 0.0000117 J
value to use 0.0000013 0.000000645 0.000000541 0.000000531 0.000000602 0.0000056 0.0000585 0.00000047 0.000000339 0.000000332 0.00000146 0.000000407 0.000000444 0.000000343 0.00000634 0.000000556 0.0000117 

141 congener TEC 1.30E-06 6.45E-07 5.41E-08 5.31E-08 6.02E-08 5.60E-08 1.76E-08 4.70E-08 1.02E-08 9.96E-08 1.46E-07 4.07E-08 4.44E-08 3.43E-08 6.34E-08 5.56E-09 3.51E-09
donor value to use

donor TEC
13A-CE21-T014-AS 1.03E-05 0.000000888 U 0.000000679 U 1.35E-06 0.00000144 U 2.74E-05 2.58E-04 0.000000717 J 0.000000416 U 9.80E-07 0.00000323 J 0.00000117 J 0.000000652 U 5.70E-07 0.0000178 J 0.000000927 U 0.000029 J

value to use 0.0000103 0.000000888 0.000000679 0.00000135 0.00000144 0.0000274 0.000258 0.000000717 0.000000416 0.00000098 0.00000323 0.00000117 0.000000652 0.00000057 0.0000178 0.000000927 0.000029 
142 congener TEC 1.03E-05 8.88E-07 6.79E-08 1.35E-07 1.44E-07 2.74E-07 7.74E-08 7.17E-08 1.25E-08 2.94E-07 3.23E-07 1.17E-07 6.52E-08 5.70E-08 1.78E-07 9.27E-09 8.70E-09

donor value to use
donor TEC

13A-CE21-T102-AS 0.00000262 J 0.000000896 U 0.000000599 U 0.000000634 U 0.000000706 U 0.0000147 J 1.57E-04 0.000000695 U 0.000000511 U 0.000000929 J 0.000000643 U 0.000000618 U 0.000000962 U 0.000000864 J 0.0000084 J 0.00000128 U 0.0000208 J
value to use 0.00000262 0.000000896 0.000000599 0.000000634 0.000000706 0.0000147 0.000157 0.000000695 0.000000511 0.000000929 0.000000643 0.000000618 0.000000962 0.000000864 0.0000084 0.00000128 0.0000208 

143 congener TEC 2.62E-06 8.96E-07 5.99E-08 6.34E-08 7.06E-08 1.47E-07 4.71E-08 6.95E-08 1.53E-08 2.79E-07 6.43E-08 6.18E-08 9.62E-08 8.64E-08 8.40E-08 1.28E-08 6.24E-09
donor value to use

donor TEC
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LPRSA Surface Water
TCDD-TEQ

Chemical Sort Order:
WHO 2005 TEFs =

EPA Advanced KM 
TEQ Calculator

Sample 
notes Sample ID: 

(must enter on Row A)
13A-CE12-T000-AS

value to use
135 congener TEC

donor value to use
donor TEC

13A-CE12-T014-AS
value to use

136 congener TEC
donor value to use

donor TEC
13A-CE12-T102-AS

value to use
137 congener TEC

donor value to use
donor TEC

13A-CE20-T000-AS
value to use

138 congener TEC
donor value to use

donor TEC
13A-CE20-T014-AS

value to use
139 congener TEC

donor value to use
donor TEC

13A-CE20-T102-AS
value to use

140 congener TEC
donor value to use

donor TEC
13A-CE21-T000-AS

value to use
141 congener TEC

donor value to use
donor TEC

13A-CE21-T014-AS
value to use

142 congener TEC
donor value to use

donor TEC
13A-CE21-T102-AS

value to use
143 congener TEC

donor value to use
donor TEC

Comment

(Quasi) Sensitivity Analysis SECTION 1

Summary of Sensitivity 
Analysis (relative percent 

difference)

TEQs from Substitution KM Method

Highest TEC value is a DETECT, and 

(Quasi) Sensitivity Analysis SECTION 2

Highest TEC value is a NONDETECT ("U" or "ND"), and there are no 
Treatment 1:  
Make highest 

Treatment 2:  
Substitute comparableTreatment 1

U = 0 & 
sum

U = 1/2 DL 
& sum

U = DL & 
sum "mean"

Sample KM 
TEQ Qualifier Select KM TEQ KM TEQ

Qualifier and Qualifier 
Fractions KM TEQ

Qualifier and 
Qualifier Fractions KM TEQ

Qualifier and 
Qualifier Fractions Comment

Summary of Sensitivity 
Analysis (relative percent 

difference)

2.17E-01 4.18E-06 4.69E-06 5.19E-06 2.56E-07 4.35E-06 none Section 1 4.35E-06 none
Qualified 2.75E-01

Dioxin/Furan 1.00E+00

1.45E-01 8.81E-06 9.50E-06 1.02E-05 5.34E-07 9.08E-06 none Section 1 9.08E-06 none
Qualified 2.56E-01

Dioxin/Furan 1.00E+00

3.06E-01 6.71E-06 7.92E-06 9.14E-06 4.18E-07 7.10E-06 J Section 1 7.10E-06 J
Qualified 8.66E-01

Dioxin/Furan 1.00E+00

2.53E-01 2.65E-06 3.04E-06 3.42E-06 1.64E-07 2.79E-06 J Section 1 2.79E-06 J
Qualified 9.13E-01

Dioxin/Furan 1.00E+00

1.12E-01 8.90E-06 9.43E-06 9.95E-06 5.34E-07 9.08E-06 none Section 1 9.08E-06 none
Qualified 2.38E-01

Dioxin/Furan 1.00E+00

1.48E-01 4.96E-06 5.36E-06 5.75E-06 3.01E-07 5.12E-06 J Section 1 5.12E-06 J
Qualified 8.96E-01

Dioxin/Furan 1.00E+00

4.89E-01 1.63E-06 2.15E-06 2.68E-06 1.03E-07 1.76E-06 none Section 1 1.76E-06 none
Qualified 4.93E-01

Dioxin/Furan 1.00E+00

9.55E-02 1.18E-05 1.24E-05 1.30E-05 7.09E-07 1.21E-05 none Section 1 1.21E-05 none
Qualified 1.45E-01

Dioxin/Furan 1.00E+00

3.55E-01 3.27E-06 3.97E-06 4.68E-06 2.04E-07 3.46E-06 J Section 1 3.46E-06 J
Qualified 9.90E-01

Dioxin/Furan 1.00E+00
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SUMMARY OF TCDD-TEQs (TOTAL) CALCULATED FOR SURFACE WATER USING THE EPA ADVANCED KM TEQ CALCULATOR
BASELINE HUMAN HEALTH RISK ASSESSMENT

LOWER PASSAIC RIVER STUDY AREA

Line Sample ID
TCDD-TEQ Result 

(ug/L) Qualifier
Line #1 11A-CE01-T000-AS 5.27E-06 J
Line #2 11A-CE01-T014-AS 9.12E-06
Line #3 11A-CE01-T102-AS 4.16E-06
Line #4 11A-CE01-TTR1-AS 7.00E-06
Line #5 11A-CE01-TTR2-AS 5.90E-06 J
Line #6 11A-CE02-T000-AS 2.53E-06 J
Line #7 11A-CE02-T014-AS 4.40E-06 J
Line #8 11A-CE02-T102-AS 4.54E-06
Line #9 11A-CE02-TTR1-AS 1.63E-05
Line #10 11A-CE02-TTR2-AS 2.61E-05 J
Line #11 11A-CE03-T000-AS 4.99E-06 J
Line #12 11A-CE03-T014-AS 2.92E-06
Line #13 11A-CE03-T102-AS 4.19E-06
Line #14 11A-CE03-TTR1-AS 6.10E-06
Line #15 11A-CE03-TTR2-AS 5.36E-06
Line #16 11A-CE04-T000-AS 3.90E-06 J
Line #17 11A-CE04-T014-AS 9.45E-06
Line #18 11A-CE04-T102-AS 2.39E-05
Line #19 11A-CE04-TTR2-AS 2.22E-05
Line #20 12B-CE01-T000-AS 2.27E-06 J
Line #21 12B-CE01-T014-AS 4.31E-06 J
Line #22 12B-CE01-T102-AS 9.59E-07 J
Line #23 12B-CE01-TTR1-AS 2.25E-06 J
Line #24 12B-CE01-TTR2-AS 4.55E-06 J
Line #25 12B-CE02-T000-AS 2.04E-06 J
Line #26 12B-CE02-T014-AS 2.93E-06 J
Line #27 12B-CE02-T102-AS 1.63E-06 J
Line #28 12B-CE02-TTR1-BS 1.08E-06 J
Line #29 12B-CE02-TTR2-AS 2.42E-06 J
Line #30 12B-CE03-T000-AS 1.61E-06 J
Line #31 12B-CE03-T014-AS 4.22E-06 J
Line #32 12B-CE03-T102-AS 1.60E-06 J
Line #33 12B-CE03-TTR1-AS 2.54E-06
Line #34 12B-CE03-TTR2-AS 3.04E-06
Line #35 12B-CE04-T000-AS 3.72E-06 J
Line #36 12B-CE04-T014-AS 5.68E-06 J
Line #37 12B-CE04-T102-AS 2.37E-06 J
Line #38 12B-CE04-TTR1-AS 1.66E-06 J
Line #39 12B-CE04-TTR2-AS 5.73E-06 J
Line #40 12C-CE11-T000-AS 2.53E-06 J
Line #41 12C-CE11-T014-AS 2.84E-06
Line #42 12C-CE11-T102-AS 3.90E-06
Line #43 12C-CE12-T000-AS 2.22E-06 J
Line #44 12C-CE12-T014-AS 1.80E-06 J
Line #45 12C-CE12-T102-AS 1.12E-06 J
Line #46 12C-CE20-T000-AS 1.30E-06 J
Line #47 12C-CE20-T014-AS 2.93E-06 J
Line #48 12C-CE20-T102-AS 3.01E-06
Line #49 12C-CE21-T000-AS 1.09E-06 J
Line #50 12C-CE21-T014-AS 2.45E-06
Line #51 12C-CE21-T102-AS 1.18E-06 J
Line #52 12D-CE01-T000-AS 2.80E-06 (a)
Line #53 12D-CE01-T014-AS 2.48E-06 J
Line #54 12D-CE01-T102-AS 2.34E-06 J
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SUMMARY OF TCDD-TEQs (TOTAL) CALCULATED FOR SURFACE WATER USING THE EPA ADVANCED KM TEQ CALCULATOR
BASELINE HUMAN HEALTH RISK ASSESSMENT

LOWER PASSAIC RIVER STUDY AREA

Line Sample ID
TCDD-TEQ Result 

(ug/L) Qualifier
Line #55 12D-CE01-TTR1-AS 2.90E-06 (a)
Line #56 12D-CE01-TTR2-AS 6.92E-06 J
Line #57 12D-CE02-T000-AS 1.90E-06 J
Line #58 12D-CE02-T014-AS 2.95E-06 (a)
Line #59 12D-CE02-T102-AS 2.49E-06 (a)
Line #60 12D-CE02-TTR1-AS 5.90E-06
Line #61 12D-CE02-TTR2-AS 4.51E-06 J
Line #62 12D-CE03-T000-AS 3.31E-06 (a)
Line #63 12D-CE03-T014-AS 3.88E-06 (a)
Line #64 12D-CE03-T102-AS 4.28E-06
Line #65 12D-CE03-TTR1-AS 6.80E-06
Line #66 12D-CE03-TTR2-AS 3.80E-06 (a)
Line #67 12D-CE04-T000-AS 3.53E-06 J
Line #68 12D-CE04-T014-AS 2.58E-06 J
Line #69 12D-CE04-T102-AS 3.56E-06 J
Line #70 12D-CE04-TTR1-AS 9.30E-06
Line #71 12D-CE04-TTR2-AS 7.40E-06
Line #72 12F-CE01-T000-AS 6.74E-06
Line #73 12F-CE01-T014-AS 6.52E-06
Line #74 12F-CE01-T102-AS 5.29E-06 J
Line #75 12F-CE01-TTR1-AS 2.13E-05
Line #76 12F-CE01-TTR2-AS 1.31E-05
Line #77 12F-CE02-T000-BS 2.46E-06
Line #78 12F-CE02-T014-AS 4.36E-06
Line #79 12F-CE02-T102-AS 1.32E-05
Line #80 12F-CE02-TTR1-AS 2.40E-05
Line #81 12F-CE02-TTR2-AS 1.33E-05 J
Line #82 12F-CE03-T000-AS 1.34E-06 J
Line #83 12F-CE03-T014-AS 3.73E-06
Line #84 12F-CE03-T102-AS 6.85E-06
Line #85 12F-CE03-TTR1-AS 1.41E-05
Line #86 12F-CE03-TTR2-AS 5.89E-06
Line #87 12F-CE04-T000-AS 5.22E-06 J
Line #88 12F-CE04-T014-AS 7.59E-06
Line #89 12F-CE04-T102-AS 1.33E-05
Line #90 12F-CE04-TTR1-AS 2.78E-05
Line #91 12F-CE04-TTR2-AS 1.40E-05
Line #92 12G-CE01-T000-AS 4.93E-06 J
Line #93 12G-CE01-T014-AS 1.96E-06 J
Line #94 12G-CE01-T102-AS 9.39E-06 (a)
Line #95 12G-CE01-TTR1-AS 1.48E-05
Line #96 12G-CE01-TTR2-AS 6.54E-06
Line #97 12G-CE02-T000-AS 2.80E-06 J
Line #98 12G-CE02-T014-AS 4.72E-06 J
Line #99 12G-CE02-T102-AS 1.58E-05
Line #100 12G-CE02-TTR1-AS 6.21E-06
Line #101 12G-CE02-TTR2-AS 1.01E-05
Line #102 12G-CE03-T000-AS 2.49E-06 J
Line #103 12G-CE03-T014-AS 4.96E-06 J
Line #104 12G-CE03-T102-AS 3.49E-06 (a)
Line #105 12G-CE03-TTR1-AS 4.32E-06 J
Line #106 12G-CE03-TTR2-AS 2.72E-06 J
Line #107 12G-CE04-T000-AS 2.70E-06 J
Line #108 12G-CE04-T014-AS 5.52E-06 J
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SUMMARY OF TCDD-TEQs (TOTAL) CALCULATED FOR SURFACE WATER USING THE EPA ADVANCED KM TEQ CALCULATOR
BASELINE HUMAN HEALTH RISK ASSESSMENT

LOWER PASSAIC RIVER STUDY AREA

Line Sample ID
TCDD-TEQ Result 

(ug/L) Qualifier
Line #109 12G-CE04-T102-AS 2.23E-05
Line #110 12G-CE04-TTR1-AS 1.61E-06 J
Line #111 12G-CE04-TTR2-AS 7.49E-06
Line #112 12H-CE01-T000-AS 2.70E-06 J
Line #113 12H-CE01-T014-AS 3.27E-06 J
Line #114 12H-CE01-T102-AS 1.70E-06 J
Line #115 12H-CE01-TTR1-AS 6.94E-06
Line #116 12H-CE01-TTR2-AS 4.75E-06
Line #117 12H-CE02-T000-AS 2.56E-06 J
Line #118 12H-CE02-T014-AS 1.95E-06 J
Line #119 12H-CE02-T102-AS 5.59E-05
Line #120 12H-CE02-TTR1-AS 9.60E-06
Line #121 12H-CE02-TTR2-AS 5.04E-06 J
Line #122 12H-CE03-T000-AS 3.83E-06 (a)
Line #123 12H-CE03-T014-AS 2.84E-06 J
Line #124 12H-CE03-T102-AS 3.39E-06
Line #125 12H-CE03-TTR1-AS 5.51E-06 J
Line #126 12H-CE03-TTR2-BS 5.52E-06
Line #127 12H-CE04-T000-AS 3.46E-06
Line #128 12H-CE04-T014-AS 2.91E-06 J
Line #129 12H-CE04-T102-AS 1.53E-05
Line #130 12H-CE04-TTR1-AS 9.95E-06
Line #131 12H-CE04-TTR2-AS 7.03E-06
Line #132 13A-CE11-T000-AS 4.89E-06
Line #133 13A-CE11-T014-AS 7.21E-06
Line #134 13A-CE11-T102-AS 8.97E-06
Line #135 13A-CE12-T000-AS 4.35E-06
Line #136 13A-CE12-T014-AS 9.08E-06
Line #137 13A-CE12-T102-AS 7.10E-06 J
Line #138 13A-CE20-T000-AS 2.79E-06 J
Line #139 13A-CE20-T014-AS 9.08E-06
Line #140 13A-CE20-T102-AS 5.12E-06 J
Line #141 13A-CE21-T000-AS 1.76E-06
Line #142 13A-CE21-T014-AS 1.21E-05
Line #143 13A-CE21-T102-AS 3.46E-06 J

Notes:
(a) - Fewer than three congeners detected, and a KM TEQ cannot be calculated.  Consistent 
       with Hensel (2009), the one-half detection limit substitution method was used as a "middle road" 
       between assuming zero for non-detects  and assuming the full detection limit.

F-466

AECOM

Final

July 2017



American Eel 

F-467

AECOM

Final

July 2017



32 23

0.035 -3.352

0.23 -1.47

0.11 -2.324

0.104 0.503

0.052

0.00919

0.474

0.709

0.94 0.964

0.93 0.93

0.125 0.132

0.155

0.126 0.175

0.126 0.213

4.111

0.0267

0.11

0.0541

263.1

226.5

0.0416 0.125

224.7 0.125

0.125

0.208 0.127

0.749 0.126

0.0774 0.125

0.156 0.126

0.15

0.167

0.201

0.127

0.129

E1699M_4,4'-DDE

General Statistics

Number of Valid Observations Number of Distinct Observations

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Full Data Sets

User Selected Options

From File   Sheet1.wst

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL
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0.125

32 25

0.011 -4.51

0.26 -1.347

0.0398 -3.483

0.0275 0.65

0.0435

0.00769

1.093

4.421

0.519 0.939

0.93 0.93

0.0529 0.0483

0.0579

0.0589 0.0666

0.0539 0.0838

1.907

0.0209

0.0398

0.0288

122.1

97.55

0.0416 0.0525

96.37 0.0529

0.0523

1.136 0.069

0.758 0.103

0.14 0.0541

0.157 0.0625

0.0733

0.0879

0.116

0.0498

0.0504

0.0498

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_cis-Chlordane

General Statistics

Number of Valid Observations Number of Distinct Observations

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Gamma Distribution Test Data Distribution

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL
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32 22

0.0051 -5.279

0.031 -3.474

0.0161 -4.222

0.014 0.439

0.00682

0.00121

0.425

0.604

0.942 0.975

0.93 0.93

0.0181 0.0187

0.0217

0.0182 0.0242

0.0181 0.029

5.202

0.00309

0.0161

0.00704

332.9

291.7

0.0416 0.018

289.6 0.0181

0.018

0.291 0.0183

0.748 0.0182

0.135 0.0181

0.156 0.0182

0.0213

0.0236

0.028

0.0183

0.0185

0.0181

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_cis-Nonachlor

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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0.0094 -4.667

0.1 -2.303

0.0301 -3.632

0.026 0.497

0.0178

0.00315

0.591

2.244

0.798 0.977

0.93 0.93

0.0354 0.0356

0.0417

0.0366 0.0469

0.0357 0.057

3.683

0.00818

0.0301

0.0157

235.7

201.2

0.0416 0.0353

199.4 0.0354

0.0351

0.637 0.0377

0.751 0.0401

0.143 0.0355

0.156 0.0367

0.0438

0.0498

0.0614

0.0353

0.0356

0.0353

E1699M_Dieldrin

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL
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0.0043 -5.449

0.027 -3.612

0.0113 -4.593

0.0115 0.493

0.00548

0.00096838

0.483

0.913

0.93 0.963

0.93 0.93

0.013 0.0136

0.0159

0.0131 0.0178

0.013 0.0217

4.151

0.00273

0.0113

0.00556

265.7

228.9

0.0416 0.0129

227.1 0.013

0.0129

0.276 0.0132

0.749 0.0132

0.11 0.0129

0.156 0.013

0.0156

0.0174

0.021

0.0132

0.0133

0.013

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_Heptachlor Epoxide

General Statistics

Number of Valid Observations Number of Distinct Observations

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)
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0.0082 -4.804

0.088 -2.43

0.0314 -3.656

0.0265 0.635

0.0203

0.00359

0.647

1.086

0.882 0.956

0.93 0.93

0.0375 0.0399

0.0478

0.038 0.0549

0.0376 0.0689

2.492

0.0126

0.0314

0.0199

159.5

131.3

0.0416 0.0373

129.9 0.0375

0.0373

0.668 0.0387

0.755 0.0386

0.154 0.0373

0.157 0.0379

0.047

0.0538

0.0671

0.0381

0.0385

0.0381

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_Oxychlordane

General Statistics

Number of Valid Observations Number of Distinct Observations

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL
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0.26 -1.347

2.8 1.03

0.515 -0.774

0.445 0.37

0.423

0.0748

0.822

5.403

0.324 0.617

0.93 0.93

0.641 0.558

0.637

0.714 0.699

0.653 0.821

4.281

0.12

0.515

0.249

274

236.6

0.0416 0.638

234.8 0.641

0.638

5.01 1.075

0.749 1.209

0.336 0.663

0.156 0.744

0.841

0.982

1.259

0.596

0.601

0.641

0.653

SW7742_Selenium

General Statistics

Number of Valid Observations Number of Distinct Observations

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL
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0.000000507 -14.49

0.0000415 -10.09

0.00001414 -11.52

0.00001325 1.026

9.9682E-06

1.7621E-06

    N/A

0.917

0.932 0.889

0.93 0.93

0.000017128 0.00002648

3.1474E-05

0.000017344 3.7988E-05

0.000017175 5.0784E-05

1.436

9.8454E-06

0.00001414

0.000011799

91.92

70.81

0.0416 1.7039E-05

69.82 1.7128E-05

1.7004E-05

0.458 1.7663E-05

0.764 1.7597E-05

0.106 1.7015E-05

0.158 1.7557E-05

2.1821E-05

2.5145E-05

3.1673E-05

0.000018355

0.000018616

1.7128E-05

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1613_TCDD TEQ HH

General Statistics

Number of Valid Observations Number of Distinct Observations

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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0.17 -1.772

1.1 0.0953

0.422 -0.959

0.36 0.445

0.194

0.0344

0.461

1.341

0.891 0.963

0.93 0.93

0.48 0.492

0.572

0.487 0.637

0.481 0.764

4.904

0.086

0.422

0.191

313.9

273.8

0.0416 0.478

271.8 0.48

0.478

0.426 0.491

0.748 0.5

0.115 0.477

0.156 0.491

0.572

0.636

0.764

0.484

0.487

0.484

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1630_Methyl Mercury

General Statistics

Number of Valid Observations Number of Distinct Observations

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL
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0.000000745 -14.11

0.000014 -11.18

4.8064E-06 -12.45

0.000004245 0.655

3.2501E-06

5.7454E-07

    N/A

1.613

0.833 0.978

0.93 0.93

5.7805E-06 6.2171E-06

7.4604E-06

5.9265E-06 8.5951E-06

5.8078E-06 1.0824E-05

2.428

1.9797E-06

4.8064E-06

3.0847E-06

155.4

127.6

0.0416 5.7514E-06

126.2 5.7805E-06

5.7362E-06

0.374 6.0526E-06

0.755 6.0396E-06

0.107 5.795E-06

0.157 5.9938E-06

7.3108E-06

8.3944E-06

1.0523E-05

5.8544E-06

5.9169E-06

5.8544E-06

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Coefficient of Variation

Skewness

Relevant UCL Statistics

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL
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0.274 -1.295

4.34 1.468

1.074 -0.11

0.88 0.597

0.766

0.135

0.714

2.695

0.757 0.978

0.93 0.93

1.304 1.328

1.583

1.366 1.808

1.314 2.25

2.667

0.403

1.074

0.658

170.7

141.5

0.0416 1.297

140.1 1.304

1.29

0.482 1.437

0.753 2.336

0.11 1.307

0.157 1.4

1.664

1.92

2.422

1.296

1.309

1.296

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Relevant UCL Statistics

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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75.00%

0.01

0.12

0.045

0.045

0.045

0

0.876

0.818

N/A

0.0113

0.0269

0.0193

N/A

-0.05

0.0745

-0.0277

-0.00528

0.0263

0.0322 0.0188

0.0234

0.00443

0.0263

0.026

0.0259

0.0331

0.0406

0.0322

0.038

0.0464

0.0628

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Log Statistics Not Avaliable

Number of Distinct Detected Data Number of Non-Detect Data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Mean of Detected

Maximum Non-Detect

Warning:  There are only 8 Detected Values in this data

Maximum Detected

Mean of Detected

Mean of Detected

DL/2 Substitution Method DL/2 Substitution Method

Mean

SD

Data appear Normal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Not Available

5% Shapiro Wilk Critical Value

   95% MLE (Tiku) UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Mean

SD

   95% MLE (t) UCL

   95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD

SE of Mean

   95% KM (t) UCL

Potential UCLs to Use Nonparametric Statistics

   95% KM (t) UCL Kaplan-Meier (KM) Method

   95% KM (Percentile Bootstrap) UCL Mean

Gamma Statistics Not Available Data appear Normal at 5% Significance Level

97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

   95% KM (BCA) UCL

   95% KM (Percentile Bootstrap) UCL

95% KM (Chebyshev) UCL

   95% KM (z) UCL

   95% KM (jackknife) UCL

   95% KM (bootstrap t) UCL
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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22 4

12.50%

0.013 -4.343

0.11 -2.207

0.0503 -3.121

0.0256 0.544

0.019 -3.963

0.087 -2.442

29

3

90.63%

0.91 0.938

0.924 0.924

0.0463 -3.259

0.0267 0.669

0.0543 0.0617

0.0451 -3.209

0.032 0.571

0.0547 0.0469

0.0875 0.0257

0.0546

0.0542

0.0547

0.0583

3.568

0.0141

199.8

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Number of Detected Data

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

E1699M_4,4'-DDD

General Statistics

Number of Valid Data
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0.521

0.75

0.75 0.0466

0.166 0.026

0.00471

0.0546

0.0544

0.0546

0.00553 0.0557

0.11 0.0542

0.046 0.0545

0.042 0.0672

0.0273 0.0761

2.091 0.0935

0.022

133.8

108.1 0.0542

0.0569

0.0576

32 25

20 7

21.88%

0.0023 -6.075

0.017 -4.075

0.00722 -5.056

0.00374 0.52

0.0038 -5.573

0.019 -3.963

32

0

100.00%

0.914 0.97

0.918 0.918

0.0066 -5.171

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

E1699M_4,4'-DDT

 95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2  95% KM (BCA) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method
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0.0037 0.568

0.00771 0.00817

N/A

-5.146

0.502

0.0066

0.00353

0.00766

0.00762

0.00779

0.00787

3.655

0.00198

182.7

0.364

0.748

0.748 0.00664

0.175 0.00359

0.0006726

0.00778

0.00775

0.00778

0.00106 0.00797

0.017 0.00772

0.00669 0.00779

0.0059 0.00957

0.00359 0.0108

3.264 0.0133

0.00205

208.9

176.5 0.00779

0.00792

0.00799

32 28

23 4

12.50%

0.0034 -5.684

0.02 -3.912

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

For additional insight, the user may want to consult a statistician.

E1699M_GAMMA-CHLORDANE

General Statistics

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Nu star Potential UCLs to Use

AppChi2  95% KM (Percentile Bootstrap) UCL

 95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

SD SD

 95% DL/2 (t) UCL  95%  H-Stat (DL/2) UCL
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0.0096 -4.763

0.00473 0.496

0.0056 -5.185

0.018 -4.017

29

3

90.63%

0.913 0.959

0.924 0.924

0.00904 -4.842

0.00475 0.537

0.0105 0.011

0.0152 -4.809

0.00211 0.484

0.0159 0.00915

0.018 0.0046

0.0105

0.0105

0.0106

0.0108

3.986

0.00241

223.2

0.464

0.749

0.749 0.00916

0.166 0.00459

0.00083771

0.0106

0.0105

0.0106

0.0034 0.0108

0.02 0.0105

0.00923 0.0105

0.00875 0.0128

0.0046 0.0144

4.063 0.0175

0.00227

260

223.7 0.0105

0.0107

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect
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0.0108

32 30

26 2

6.25%

0.00095 -6.959

0.011 -4.51

0.0047 -5.53

0.00258 0.632

0.0033 -5.714

0.011 -4.51

31

1

96.88%

0.944 0.951

0.927 0.927

0.00463 -5.547

0.00256 0.634

0.0054 0.00601

N/A

-5.553

0.623

0.00459

0.00255

0.00535

0.00532

0.00536

0.00591

2.806

0.00168

168.4

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

E1699M_Hexachlorobenzene

General Statistics

Number of Valid Data Number of Detected Data

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL
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0.35

0.752

0.752 0.00461

0.161 0.00254

0.00046321

0.00539

0.00537

0.00539

0.00095 0.00544

0.011 0.00541

0.00462 0.00535

0.00405 0.00663

0.00255 0.0075

2.833 0.00922

0.00163

181.3

151.2 0.00539

0.00554 0.00535

0.0056

32 30

22 2

6.25%

0.0033 -5.714

0.023 -3.772

0.0103 -4.689

0.00491 0.488

0.0048 -5.339

0.007 -4.962

11

21

34.38%

0.934 0.976

0.927 0.927

0.00982 -4.761

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

E1699M_trans-Nonachlor

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method
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0.00508 0.553

0.0113 0.0121

0.00913 -4.732

0.00596 0.503

0.0109 0.00993

0.0111 0.00495

0.0114

0.0113

0.0114

0.0119

4.205

0.00244

252.3

0.356

0.748

0.748 0.00992

0.16 0.00488

0.00087865

0.0114

0.0114

0.0114

0.00147 0.0115

0.023 0.0116

0.00984 0.0114

0.0081 0.0138

0.00507 0.0154

3.312 0.0187

0.00297

212

179.3 0.0114

0.0116 0.0114

0.0117

32 11

5 21

65.63%

0.05 -2.996

0.15 -1.897

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

For additional insight, the user may want to consult a statistician.

SW6010B_Chromium

General Statistics

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

 95% DL/2 (t) UCL  95%  H-Stat (DL/2) UCL
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0.0845 -2.56

0.0391 0.434

0.02 -3.912

0.02 -3.912

0.812 0.849

0.85 0.85

0.0356 -3.902

0.0423 1.017

0.0483 0.053

0.0881 -3.525

0.0373 0.883

0.0993 0.0425

0.107 0.0389

0.0542

0.0536

0.0556

0.0626

4.248

0.0199

93.47

0.776

0.731

0.731 0.0619

0.256 0.0273

0.00507

0.0705

0.0702

0.0702

0.000001 0.0739

0.15 0.0719

0.0292 0.0716

0.000001 0.084

0.0464 0.0935

0.137 0.112

0.214

8.74

3.171 0.0705

0.0804 0.0716

0.0852

Note: DL/2 is not a recommended method.

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

 95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect
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32 2

2 30

93.75%

0.00069 -7.279

0.00088 -7.036

0.000785 -7.157

0.00013435 0.172

0.00045 -7.706

0.0025 -5.991

32

0

100.00%

 N/A  N/A 

 N/A  N/A 

0.00051406 -7.673

0.0002594 0.434

0.00059181 0.00059221

N/A

 N/A 

 N/A 

 N/A 

SD in Log Scale

Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate  parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

429M_Benzo(a)pyrene

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 0.0007

 N/A 4.2426E-05

1.3765E-05

0.00072334

0.00072264

0.00082234

 N/A 0.00070463

 N/A  N/A 

 N/A 0.00088

 N/A 0.00076

 N/A 0.00078596

 N/A 0.00083696

 N/A 

 N/A 

 N/A 0.00072334

 N/A 0.00088

 N/A

32 2

2 30

93.75%

0.9 -0.105

1.4 0.336

1.15 0.116

0.354 0.312

1.7 0.531

2 0.693

32

0

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

SW8270C_bis-(2-Ethylhexyl)phthalate

 95% Gamma Approximate UCL  95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Original Scale
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100.00%

 N/A  N/A 

 N/A  N/A 

0.939 -0.0672

0.0973 0.0907

0.968 N/A

N/A

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 1.15

 N/A 0.25

0.25

1.574

1.561

1.74

 N/A 1.65

 N/A  N/A 

 N/A 

  

 N/A 

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate  parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage
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 N/A 2.24

 N/A 2.711

 N/A 3.637

 N/A 

 N/A 

 N/A 1.574

 N/A  N/A 

 N/A

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

 95% Gamma Approximate UCL  95% KM (% Bootstrap) UCL

 95% Adjusted Gamma UCL

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL
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   95% Gamma Approximate UCL (use when n>=50)      0.0137    95% Gamma Adjusted UCL (use when n<50)      0.0139

Adjusted Level of Significance (β)      0.0369

Approximate Chi Square Value (268.07, α)    231.2 Adjusted Chi Square Value (268.07, β)    228.2

nu hat (MLE)    316.7 nu star (bias corrected)    268.1

MLE Mean (bias corrected)      0.0118 MLE Sd (bias corrected)

Maximum      0.024 Median      0.01

SD     0.00454 CV       0.384

    0.00445

k hat (MLE)       8.336 k star (bias corrected MLE)       7.054

Theta hat (MLE)     0.00142 Theta star (bias corrected MLE)     0.00168

Minimum     0.006 Mean      0.0118

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (140.70, α)    114.3 Adjusted Chi Square Value (140.70, β)    112.2

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0133    95% Gamma Adjusted KM-UCL (use when n<50)      0.0136

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

k hat (KM)       3.703 nu hat (KM)    140.7

MLE Mean (bias corrected)      0.012 MLE Sd (bias corrected)     0.00478

Theta hat (MLE)     0.00157 Theta star (bias corrected MLE)     0.0019

nu hat (MLE)    260.6 nu star (bias corrected)    215.9

Gamma Kaplan-Meier (KM) Statistics

5% K-S Critical Value       0.209 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       7.665 k star (bias corrected MLE)       6.351

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.311 Anderson-Darling GOF Test

5% A-D Critical Value       0.74 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.176 Kolmogrov-Smirnoff GOF

97.5% KM Chebyshev UCL      0.0191 99% KM Chebyshev UCL      0.0241

   95% KM (z) UCL      0.013    95% KM Bootstrap t UCL      0.0134

90% KM Chebyshev UCL      0.0148 95% KM Chebyshev UCL      0.0166

SD     0.00563    95% KM (BCA) UCL      0.013

95% KM (t) UCL      0.0131 95% KM (Percentile Bootstrap) UCL

5% Lilliefors Critical Value       0.215 Detected Data appear Normal at 5% Significance Level

     0.013

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0108 Standard Error of Mean     0.00133

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.904 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.892 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.195 Lilliefors GOF Test

Mean of Logged Detects -4.486 SD of Logged Detects       0.37

Median Detects      0.01 CV Detects       0.396

Skewness Detects       1.179 Kurtosis Detects       1.263

Variance Detects 2.2694E-5 Percent Non-Detects      10.53%

Mean Detects      0.012 SD Detects

Number of Detects      17 Number of Non-Detects       2

Number of Distinct Detects      12 Number of Distinct Non-Detects       2

    0.00476

Minimum Detect     0.006 Minimum Non-Detect 5.0000E-4

Maximum Detect      0.024 Maximum Non-Detect 6.0000E-4

Confidence Coefficient   95%

General Statistics

Total Number of Observations      19 Number of Distinct Observations      14

Number of Bootstrap Operations   2000

RA-Tissue|Cobalt

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   9/9/2015 10:31:29 AM

From File   MixedDietTissueProUCLInput_July2015_extra copcs.xls

Full Precision   OFF
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

   95% t UCL (Assumes normality)      0.0131    95% H-Stat UCL      0.0376

Suggested UCL to Use

95% KM (t) UCL      0.0131 95% KM (Percentile Bootstrap) UCL      0.013

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0108 Mean in Log Scale     -4.877

SD in Original Scale     0.00583 SD in Log Scale       1.223

KM SD (logged)       1.015    95% Critical H Value (KM-Log)       2.632

KM Standard Error of Mean (logged)       0.24

   95% H-UCL (Log ROS)      0.0139

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -4.814    95% H-UCL (KM -Log)      0.0255

SD in Original Scale     0.00505 SD in Log Scale       0.444

   95% t UCL (assumes normality of ROS data)      0.0133    95% Percentile Bootstrap UCL      0.0132

   95% BCA Bootstrap UCL      0.0134    95% Bootstrap t UCL      0.0137

5% Lilliefors Critical Value       0.215 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0113 Mean in Log Scale     -4.578

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.976 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.892 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.156 Lilliefors GOF Test
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19 17

0.0081 -4.816

0.77 -0.261

0.0723 -3.572

0.022 1.063

0.175

0.0402

2.422

3.934

0.372 0.772

0.901 0.901

0.142 0.0973

0.104

0.177 0.129

0.148 0.177

0.579

0.125

0.0723

0.095

22.02

12.35

0.0369 0.138

11.72 0.142

0.137

3.225 0.994

0.789 0.465

0.376 0.143

0.208 0.199

0.247

0.323

0.472

0.129

0.136   95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_cis-Chlordane

General Statistics

Number of Valid Observations Number of Distinct Observations

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Full Data Sets

User Selected Options

From File   Sheet1.wst
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0.247

19 17

0.06 -2.813

0.74 -0.301

0.238 -1.604

0.2 0.588

0.159

0.0364

0.666

1.955

0.814 0.985

0.901 0.901

0.302 0.32

0.382

0.316 0.445

0.304 0.569

2.645

0.0901

0.238

0.147

100.5

78.37

0.0369 0.298

76.66 0.302

0.295

0.373 0.335

0.748 0.384

0.157 0.303

0.2 0.318

0.397

0.466

0.601

0.306

0.313   95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

SW6010B_Chromium

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL
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0.306

19 16

0.37 -0.994

1.7 0.531

0.967 -0.0926

0.92 0.365

0.331

0.076

0.343

0.415

0.979 0.973

0.901 0.901

1.099 1.147

1.332

1.1 1.489

1.1 1.796

7.253

0.133

0.967

0.359

275.6

238.2

0.0369 1.092

235.1 1.099

1.088

0.14 1.106

0.742 1.111

0.078 1.095

0.199 1.091

1.299

1.442

1.724

1.119

1.134

 95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

SW7742_Selenium

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL
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1.099

19 19

0.00000378 -12.49

0.000102 -9.191

0.00004258 -10.31

0.0000466 0.846

0.000024783

5.6855E-06

 N/A 

0.451

0.941 0.86

0.901 0.901

0.000052439 7.6774E-05

8.9186E-05

0.00005256 0.00010769

0.000052537 0.00014403

1.868

0.00002279

0.00004258

0.000031152

71

52.6

0.0369 5.1932E-05

51.21 5.2439E-05

5.1714E-05

0.816 5.2971E-05

0.751 5.3853E-05

0.218 5.1827E-05

0.201 5.1843E-05

6.7363E-05

7.8086E-05

0.00009915

0.000057475

0.000059028

 95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

E1613_TCDD TEQ HH

General Statistics

Number of Valid Observations Number of Distinct Observations

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Raw Statistics Log-transformed Statistics

Minimum
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5.2439E-05

19 14

0.085 -2.465

0.55 -0.598

0.172 -1.903

0.12 0.5

0.118

0.027

0.684

2.354

0.681 0.855

0.901 0.901

0.219 0.214

0.254

0.232 0.292

0.221 0.366

3.09

0.0557

0.172

0.0979

117.4

93.39

0.0369 0.217

91.52 0.219

0.215

1.474 0.265

0.746 0.375

0.216 0.218

0.2 0.233

0.29

0.341

0.441

0.216

0.221

E1630_Methyl Mercury

Number of Valid Observations Number of Distinct Observations

 95% Approximate Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Data not Gamma Distributed at 5% Significance Level

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

99% Chebyshev(Mean, Sd) UCL

   95% Adjusted Gamma UCL

Assuming Gamma Distribution

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

   95% CLT UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

k star (bias corrected)

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Chebyshev (MVUE) UCL

 97.5% Chebyshev (MVUE) UCL

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)

 95% Adjusted-CLT UCL (Chen-1995)

Assuming Normal Distribution Assuming Lognormal Distribution

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Coefficient of Variation

Skewness

Median SD of log Data

SD

Std. Error of Mean

Maximum Maximum of Log Data

Mean Mean of log Data

Minimum Minimum of Log Data

General Statistics

Raw Statistics Log-transformed Statistics
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0.219

0.221

19 19

0.000000401 -14.73

0.0000144 -11.15

6.7201E-06 -12.1

0.00000619 0.79

0.000003355

7.6969E-07

 N/A 

0.365

0.984 0.791

0.901 0.901

8.0547E-06 0.00001167

1.3728E-05

8.0549E-06 1.6461E-05

8.0655E-06 0.00002183

2.342

2.8688E-06

6.7201E-06

4.3907E-06

89.01

68.26

0.0369 7.9861E-06

66.67 8.0547E-06

7.9733E-06

0.597 8.096E-06

0.749 8.2425E-06

0.143 7.9953E-06

0.2 8.0184E-06

1.0075E-05

1.1527E-05

1.4378E-05

0.000008763

8.9717E-06 95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1668A_PCB TEQ HH

General Statistics

Number of Valid Observations Number of Distinct Observations

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Use 95% Student's-t UCL

or 95% Modified-t UCL

Potential UCL to Use
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8.0547E-06

19 19

0.149 -1.904

1.47 0.385

0.58 -0.714

0.546 0.633

0.332

0.0762

0.572

1.019

0.926 0.947

0.901 0.901

0.712 0.824

0.985

0.725 1.156

0.715 1.491

2.642

0.22

0.58

0.357

100.4

78.28

0.0369 0.706

76.57 0.712

0.704

0.293 0.744

0.748 0.764

0.117 0.712

0.2 0.723

0.912

1.056

1.338

0.744

0.761   95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1668A_PCB, TOTAL

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL
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0.712

19 15

0.01 -4.605

0.055 -2.9

0.0298 -3.6

0.028 0.439

0.0125

0.00287

0.42

0.753

0.917 0.956

0.901 0.901

0.0348 0.0368

0.0434

0.035 0.0492

0.0349 0.0607

5.045

0.0059

0.0298

0.0133

191.7

160.7

0.0369 0.0345

158.2 0.0348

0.0344

0.365 0.0355

0.742 0.0357

0.138 0.0347

0.199 0.0349

0.0423

0.0477

0.0584

0.0355

0.0361

0.0348

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL

E1699M_4,4'-DDE

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Std. Error of Mean

Coefficient of Variation

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCLF-503

AECOM

Final

July 2017



Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

F-504

AECOM

Final

July 2017



19 2

2 17

89.47%

0.0004 -7.824

0.0006 -7.419

0.0005 -7.621

0.0001414 0.287

0.0004 -7.824

0.0017 -6.377

19

0

100.00%

 N/A  N/A 

 N/A  N/A 

0.0004958 -7.714

0.0002177 0.488

0.0005824 0.0006331

N/A

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate  parameters (e.g., EPC, BTV).

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

429M_Benzo(a)pyrene

General Statistics

Number of Valid Data Number of Detected Data

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect
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 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 

 N/A 0.0004286

 N/A 6.999E-05

3.741E-05

0.0004934

0.0004901

0.0005574

 N/A  N/A 

 N/A 0.0006

 N/A  N/A 

 N/A 0.0005916

 N/A 0.0006622

 N/A 0.0008008

 N/A 

 N/A 

 N/A 0.0004934

 N/A  N/A 

 N/A

19 14

11 5

26.32%

0.0076 -4.88

0.036 -3.324

0.0188 -4.036

0.00695 0.379

0.0022 -6.119

0.04 -3.219

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

E1699M_4,4'-DDD

General Statistics

Number of Valid Data Number of Detected Data

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

SD in Original Scale

   95% t UCL

 95% Percentile Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale
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19

0

100.00%

0.944 0.968

0.874 0.874

0.016 -4.371

0.00851 0.86

0.0194 0.0299

N/A

-4.185

0.439

0.0166

0.00721

0.0195

0.0193

0.0197

0.0205

6.309

0.00298

176.7

0.237

0.736

0.736 0.0167

0.229 0.00735

0.00182

0.0198

0.0197

0.0197

0.000001 0.0199

0.036 0.0207

0.0156 0.0202

0.017 0.0246

0.00903 0.028

0.532 0.0348

0.0293

20.21

11.01 0.0198

0.0286 0.0202

0.0303

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
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19 17

14 2

10.53%

0.0036 -5.627

0.014 -4.269

0.00634 -5.139

0.00284 0.388

0.0029 -5.843

0.0042 -5.473

6

13

31.58%

0.823 0.926

0.892 0.892

0.00586 -5.266

0.00304 0.532

0.00707 0.00768

0.00544 -5.216

0.0035 0.438

0.00683 0.00597

0.00692 0.0029

0.00712

0.00707

0.00735

0.00731

5.511

0.00115

187.4

0.658

0.741

0.741 0.00606

0.209 0.002735% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

E1699M_cis-Nonachlor
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0.0006462

0.00718

0.00712

0.00717

0.000001 0.00768

0.014 0.00721

0.0058 0.00719

0.0053 0.00887

0.00315 0.0101

1.012 0.0125

0.00574

38.45

25.25 0.00721

0.00884

0.00918

19 17

15 2

10.53%

0.004 -5.521

0.017 -4.075

0.00952 -4.718

0.00353 0.375

0.0032 -5.745

0.0056 -5.185

4

15

21.05%

0.931 0.966

0.892 0.892

0.00875 -4.87

0.00406 0.583

0.0104 0.0121   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

For additional insight, the user may want to consult a statistician.

E1699M_Dieldrin

General Statistics

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Nu star Potential UCLs to Use

AppChi2  95% KM (BCA) UCL

 95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL
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0.00874 -4.802

0.00401 0.435

0.0103 0.00895

0.0104 0.00375

0.0104

0.0104

0.0105

0.011

6.557

0.00145

222.9

0.315

0.74

0.74 0.00896

0.209 0.00363

0.00086

0.0105

0.0104

0.0104

0.000001 0.0107

0.017 0.0105

0.00865 0.0105

0.0082 0.0127

0.00426 0.0143

0.966 0.0175

0.00895

36.72

23.85 0.0105

0.0133 0.0105

0.0138

19 16

13 3

15.79%

0.0027 -5.915

0.014 -4.269

0.00688 -5.088

0.00321 0.492

0.0029 -5.843

0.013 -4.343

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

E1699M_GAMMA-CHLORDANE

General Statistics

Number of Valid Data Number of Detected Data

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL

 95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

 95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale
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18

1

94.74%

0.931 0.946

0.887 0.887

0.00632 -5.218

0.00335 0.604

0.00765 0.00879

N/A

-5.171

0.509

0.0064

0.00319

0.00767

0.00761

0.00767

0.00823

3.915

0.00176

125.3

0.384

0.741

0.741 0.00643

0.216 0.00316

0.0007638

0.00775

0.00768

0.00773

0.0001081 0.008

0.014 0.00773

0.00632 0.00776

0.0061 0.00976

0.00341 0.0112

1.738 0.014

0.00364

66.03

48.33 0.00775

0.00863 0.00776

0.00887

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
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19 17

15 2

10.53%

0.0012 -6.725

0.0059 -5.133

0.00359 -5.699

0.00133 0.403

0.0011 -6.812

0.0032 -5.745

9

10

47.37%

0.946 0.94

0.892 0.892

0.00333 -5.833

0.00149 0.58

0.00392 0.00461

0.00328 -5.769

0.00153 0.444

0.00389 0.0034

0.00401 0.00138

0.00395

0.00391

0.0039

0.00423

6.034

0.0005957

205.1

0.261

0.74

0.74 0.0034

0.209 0.001365% K-S Critical Value SD

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

E1699M_Heptachlor Epoxide
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0.0003246

0.00396

0.00393

0.00395

0.000001 0.00399

0.0059 0.00399

0.00333 0.00394

0.0032 0.00481

0.00152 0.00543

1.103 0.00663

0.00302

41.92

28.08 0.00396

0.00498 0.00394

0.00516

19 18

17 1

5.26%

0.00018 -8.623

0.0033 -5.714

0.00179 -6.546

0.0009322 0.811

0.0006 -7.419

0.0006 -7.419

0.966 0.831

0.897 0.897

0.00171 -6.628

0.0009681 0.866

0.0021 0.00316

0.00165 -6.605

0.00105 0.829

0.00207 0.00172

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

For additional insight, the user may want to consult a statistician.

E1699M_Hexachlorobenzene

General Statistics

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL
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0.00209 0.0009552

0.0021

0.00207

0.00208

0.00304

2.064

0.0008666

74.29

0.728

0.75

0.75 0.00171

0.206 0.0009409

0.0002223

0.0021

0.00208

0.0021

0.00018 0.00206

0.0033 0.00209

0.00171 0.00208

0.0017 0.00268

0.0009698 0.0031

1.78 0.00392

0.00096

67.65

49.72 0.0021

0.00233 0.00208

0.00239

19 16

14 3

15.79%

0.0025 -5.991

0.016 -4.135

0.00469 -5.522

0.00354 0.516

0.0016 -6.438

0.006 -5.116

17

2

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

E1699M_Oxychlordane

General Statistics

Number of Valid Data Number of Detected Data

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL

 95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

 95% Percentile Bootstrap UCL
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89.47%

0.624 0.81

0.887 0.887

0.00422 -5.675

0.00343 0.634

0.00559 0.00578

N/A

-5.622

0.551

0.00431

0.00337

0.00565

0.0056

0.00625

0.0055

2.724

0.00172

87.17

1.504

0.744

0.744 0.0044

0.217 0.00322

0.0007657

0.00572

0.00566

0.00572

0.000001 0.00841

0.016 0.00596

0.00424 0.00568

0.0032 0.00773

0.00347 0.00918

0.919 0.012

0.00462

34.92

22.4 0.00773

0.00661

0.00688

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

 95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2  95% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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19 17

17 2

10.53%

0.0029 -5.843

0.016 -4.135

0.00758 -4.993

0.00357 0.495

0.02 -3.912

0.026 -3.65

19

0

100.00%

0.947 0.96

0.892 0.892

0.00799 -4.938

0.00362 0.497

0.00943 0.0103

N/A

-4.993

0.467

0.00749

0.00337

0.00883

0.00877

0.00884

0.00941

3.915

0.00194

133.1

0.265

0.742

0.742 0.00758

0.21 0.00346

0.0008649

0.00908

0.009Assuming Gamma Distribution    95% KM (z) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

E1699M_trans-Nonachlor
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0.00908

0.0029 0.00925

0.016 0.00894

0.00764 0.00896

0.0078 0.0113

0.00337 0.013

4.437 0.0162

0.00172

168.6

139.6 0.00908

0.00923 0.00896

0.00938

19 17

16 2

10.53%

0.0033 -5.714

0.015 -4.2

0.00832 -4.888

0.00373 0.465

0.0015 -6.502

0.002 -6.215

2

17

10.53%

0.931 0.963

0.892 0.892

0.00753 -5.115

0.00423 0.813

0.00922 0.0131

0.00744 -5.002

0.00432 0.556

0.00915 0.00771

0.00917 0.00396SD in Original Scale

DL/2 Substitution Method DL/2 Substitution Method

Mean

Mean Mean in Log Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected

Mean of Detected Mean of Detected

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Assuming Normal Distribution Assuming Lognormal Distribution

Mean

SD SD

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

For additional insight, the user may want to consult a statistician.

E1699M_2,4'-DDD

Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Note: Data have multiple DLs - Use of KM Method is recommended

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

General Statistics

Number of Valid Data Number of Detected Data

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
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0.00929

0.00926

0.0094

0.0103

4.365

0.00191

148.4

0.221

0.741

0.741 0.00779

0.21 0.00375

0.0008876

0.00933

0.00925

0.00931

0.000001 0.00949

0.015 0.00947

0.00744 0.00925

0.0074 0.0117

0.00439 0.0133

0.589 0.0166

0.0126

22.38

12.63 0.00933

0.0132 0.00925

0.0139

19 18

14 1

5.26%

0.04

0.4

0.118

0.118

0.118

0

0.674

0.897

N/A

0.112

0.0812

0.144

N/A

0.109

0.0827

0.142

0.142

Assuming Gamma Distribution

   95% BCA Bootstrap UCL

   95% H UCL

   95% t UCL

 95% Percentile Bootstrap UCL

Theta Star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Note: DL/2 is not a recommended method.

   95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

AppChi2

k star 99% KM (Chebyshev) UCL

Nu star

Theta star

Potential UCLs to Use

Mean

Median 95% KM (Chebyshev) UCL

SD

Nonparametric Statistics

SE of Mean

   95% KM (t) UCL

97.5% KM (Chebyshev) UCL

 95% KM (Percentile Bootstrap) UCL

Gamma ROS Statistics using Extrapolated Data

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (jackknife) UCL

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic

   95% KM (z) UCL

CALC_Mercury, Inorganic

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Log Statistics Not Avaliable

Maximum Detected

Mean of Detected

Mean of Detected

Mean of Detected

Maximum Non-Detect

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Not Available

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean

SD

   95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean

SD

   95% MLE (t) UCL

   95% MLE (Tiku) UCL
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0.152

0.114

0.0766

0.0181

0.145

0.143

0.144

0.173

0.152

0.146

0.192

0.227

0.293

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Gamma Statistics Not Available Data Follow Appr. Gamma Distribution at 5% Significance Level

Potential UCLs to Use Nonparametric Statistics

 95% KM (BCA) UCL Kaplan-Meier (KM) Method

Mean

SD

SE of Mean

   95% KM (t) UCL

   95% KM (z) UCL

   95% KM (jackknife) UCL

   95% KM (bootstrap t) UCL

   95% KM (BCA) UCL

 95% KM (Percentile Bootstrap) UCL

95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.
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Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.832 Shapiro Wilk GOF Test

   95% Gamma Approximate UCL (use when n>=50)     0.00776    95% Gamma Adjusted UCL (use when n<50)     0.00796

Adjusted Level of Significance (β)      0.0369

Approximate Chi Square Value (74.85, α)      55.93 Adjusted Chi Square Value (74.85, β)      54.5

nu hat (MLE)      87.31 nu star (bias corrected)      74.85

MLE Mean (bias corrected)     0.0058 MLE Sd (bias corrected)

Maximum      0.01 Median     0.0048

SD     0.00349 CV       0.602

    0.00413

k hat (MLE)       2.298 k star (bias corrected MLE)       1.97

Theta hat (MLE)     0.00252 Theta star (bias corrected MLE)     0.00294

Minimum 6.2000E-4 Mean     0.0058

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (107.69, α)      84.74 Adjusted Chi Square Value (107.69, β)      82.97

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00331    95% Gamma Adjusted KM-UCL (use when n<50)     0.00338

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

k hat (KM)       2.834 nu hat (KM)    107.7

MLE Mean (bias corrected)     0.00334 MLE Sd (bias corrected)     0.00196

Theta hat (MLE) 8.7882E-4 Theta star (bias corrected MLE)     0.00115

nu hat (MLE)      91.3 nu star (bias corrected)      69.81

Gamma Kaplan-Meier (KM) Statistics

5% K-S Critical Value       0.247 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       3.804 k star (bias corrected MLE)       2.909

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.559 Anderson-Darling GOF Test

5% A-D Critical Value       0.736 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.169 Kolmogrov-Smirnoff GOF

97.5% KM Chebyshev UCL     0.00507 99% KM Chebyshev UCL     0.00653

   95% KM (z) UCL     0.00325    95% KM Bootstrap t UCL     0.00326

90% KM Chebyshev UCL     0.00379 95% KM Chebyshev UCL     0.00432

SD     0.00155    95% KM (BCA) UCL     0.00329

95% KM (t) UCL     0.00329 95% KM (Percentile Bootstrap) UCL

5% Lilliefors Critical Value       0.256 Detected Data appear Normal at 5% Significance Level

    0.00329

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0026 Standard Error of Mean 3.9532E-4

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.936 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.16 Lilliefors GOF Test

Mean of Logged Detects     -5.838 SD of Logged Detects       0.625

Median Detects     0.00355 CV Detects       0.437

Skewness Detects     -0.553 Kurtosis Detects     -0.782

Variance Detects 2.1364E-6 Percent Non-Detects      36.84%

Mean Detects     0.00334 SD Detects

Number of Detects      12 Number of Non-Detects       7

Number of Distinct Detects      12 Number of Distinct Non-Detects       6

    0.00146

Minimum Detect 6.2000E-4 Minimum Non-Detect     0.0016

Maximum Detect     0.0051 Maximum Non-Detect     0.0038

Confidence Coefficient   95%

General Statistics

Total Number of Observations      19 Number of Distinct Observations      16

Number of Bootstrap Operations   2000

RA-Tissue|4,4'-DDT

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   9/9/2015 10:45:14 AM

From File   MixedDietTissueProUCLInput_July2015_extra copcs_b.xls

Full Precision   OFF
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Theta hat (MLE) 1.0137E-5 Theta star (bias corrected MLE) 1.9767E-5

5% K-S Critical Value       0.333 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       8.665 k star (bias corrected MLE)       4.444

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.534 Anderson-Darling GOF Test

5% A-D Critical Value       0.698 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.285 Kolmogrov-Smirnoff GOF

97.5% KM Chebyshev UCL 1.1297E-4 99% KM Chebyshev UCL 1.5892E-4

   95% KM (z) UCL 5.5908E-5    95% KM Bootstrap t UCL 5.0232E-5

90% KM Chebyshev UCL 7.2717E-5 95% KM Chebyshev UCL 8.9573E-5

SD 4.4732E-5    95% KM (BCA) UCL 5.8463E-5

95% KM (t) UCL 5.7015E-5 95% KM (Percentile Bootstrap) UCL

5% Lilliefors Critical Value       0.362 Detected Data appear Normal at 5% Significance Level

5.7123E-5

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean 3.5505E-5 Standard Error of Mean 1.2404E-5

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.817 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.298 Lilliefors GOF Test

Mean of Logged Detects -9.399 SD of Logged Detects       0.362

Median Detects 7.1500E-5 CV Detects     N/A    

Skewness Detects       1.386 Kurtosis Detects       1.003

Variance Detects 1.2546E-9 Percent Non-Detects      68.42%

Mean Detects 8.7833E-5 SD Detects

Number of Distinct Detects       6 Number of Distinct Non-Detects      13

3.5420E-5

Minimum Detect 6.0000E-5 Minimum Non-Detect 1.8000E-6

Maximum Detect 1.5000E-4 Maximum Non-Detect 2.2000E-4

RA-Tissue|Aldrin

General Statistics

Total Number of Observations      19 Number of Distinct Observations      19

Number of Detects       6 Number of Non-Detects      13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL     0.00329 95% KM (Percentile Bootstrap) UCL     0.00329

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.00153 SD in Log Scale       0.655

   95% t UCL (Assumes normality)     0.00322    95% H-Stat UCL     0.00376

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.00261 Mean in Log Scale     -6.134

KM SD (logged)       0.735    95% Critical H Value (KM-Log)       2.262

KM Standard Error of Mean (logged)       0.213

   95% H-UCL (Log ROS)     0.00368

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -6.183    95% H-UCL (KM -Log)     0.004

SD in Original Scale     0.00151 SD in Log Scale       0.632

   95% t UCL (assumes normality of ROS data)     0.00322    95% Percentile Bootstrap UCL     0.00313

   95% BCA Bootstrap UCL     0.00319    95% Bootstrap t UCL     0.00325

5% Lilliefors Critical Value       0.256 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.00261 Mean in Log Scale     -6.124

5% Shapiro Wilk Critical Value       0.859 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.186 Lilliefors GOF Test
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Mean of Logged Detects     -4.819 SD of Logged Detects       0.241

Median Detects     0.00915 CV Detects       0.222

Skewness Detects     -0.468 Kurtosis Detects -1.241

Variance Detects 3.3897E-6 Percent Non-Detects       5.263%

Mean Detects     0.00828 SD Detects

Number of Distinct Detects      17 Number of Distinct Non-Detects       1

    0.00184

Minimum Detect     0.0051 Minimum Non-Detect 6.0000E-4

Maximum Detect      0.011 Maximum Non-Detect 6.0000E-4

RA-Tissue|Cobalt

General Statistics

Total Number of Observations      19 Number of Distinct Observations      18

Number of Detects      18 Number of Non-Detects       1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL 5.7015E-5 95% KM (Percentile Bootstrap) UCL 5.7123E-5

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale 4.0903E-5 SD in Log Scale       1.422

   95% t UCL (Assumes normality) 6.3999E-5    95% H-Stat UCL 2.1866E-4

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale 4.7726E-5 Mean in Log Scale     -10.53

KM SD (logged)       1.873    95% Critical H Value (KM-Log)       4.026

KM Standard Error of Mean (logged)       0.547

   95% H-UCL (Log ROS) 6.3445E-5

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -11.67    95% H-UCL (KM -Log) 2.9284E-4

SD in Original Scale 3.1711E-5 SD in Log Scale       0.473

   95% t UCL (assumes normality of ROS data) 6.4161E-5    95% Percentile Bootstrap UCL 6.3954E-5

   95% BCA Bootstrap UCL 6.7938E-5    95% Bootstrap t UCL 7.2869E-5

5% Lilliefors Critical Value       0.362 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 5.1545E-5 Mean in Log Scale     -9.998

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.863 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.26 Lilliefors GOF Test

   95% Gamma Approximate UCL (use when n>=50)      0.0129    95% Gamma Adjusted UCL (use when n<50)      0.0137

Adjusted Level of Significance (β)      0.0369

Approximate Chi Square Value (18.93, α)      10.07 Adjusted Chi Square Value (18.93, β)       9.504

nu hat (MLE)      20.9 nu star (bias corrected)      18.93

MLE Mean (bias corrected)     0.00687 MLE Sd (bias corrected)

Maximum      0.01 Median      0.01

SD     0.00473 CV       0.689

    0.00973

k hat (MLE)       0.55 k star (bias corrected MLE)       0.498

Theta hat (MLE)      0.0125 Theta star (bias corrected MLE)      0.0138

Minimum 6.0000E-5 Mean     0.00687

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (23.94, α)      13.8 Adjusted Chi Square Value (23.94, β)      13.13

   95% Gamma Approximate KM-UCL (use when n>=50) 6.1580E-5    95% Gamma Adjusted KM-UCL (use when n<50) 6.4727E-5

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

k hat (KM)       0.63 nu hat (KM)      23.94

MLE Mean (bias corrected) 8.7833E-5 MLE Sd (bias corrected) 4.1667E-5

nu hat (MLE)    104 nu star (bias corrected)      53.32

Gamma Kaplan-Meier (KM) Statistics
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DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale     0.00256 SD in Log Scale       0.791

   95% t UCL (Assumes normality)     0.00888    95% H-Stat UCL      0.0143

   95% H-UCL (Log ROS)     0.00911

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.00786 Mean in Log Scale     -4.993

SD in Original Scale     0.00198 SD in Log Scale       0.267

   95% t UCL (assumes normality of ROS data)     0.00888    95% Percentile Bootstrap UCL     0.00882

   95% BCA Bootstrap UCL     0.0088    95% Bootstrap t UCL     0.00888

5% Lilliefors Critical Value       0.209 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.00809 Mean in Log Scale     -4.849

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.878 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.897 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.23 Lilliefors GOF Test

   95% Gamma Approximate UCL (use when n>=50)     0.00921    95% Gamma Adjusted UCL (use when n<50)     0.00928

Adjusted Level of Significance (β)      0.0369

Approximate Chi Square Value (633.62, α)    576.2 Adjusted Chi Square Value (633.62, β)    571.4

nu hat (MLE)    750.8 nu star (bias corrected)    633.6

MLE Mean (bias corrected)     0.00837 MLE Sd (bias corrected)

Maximum      0.011 Median     0.0093

SD     0.00183 CV       0.219

    0.00205

k hat (MLE)      19.76 k star (bias corrected MLE)      16.67

Theta hat (MLE) 4.2379E-4 Theta star (bias corrected MLE) 5.0219E-4

Minimum     0.0051 Mean     0.00837

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (394.71, α)    349.7 Adjusted Chi Square Value (394.71, β)    346

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00889    95% Gamma Adjusted KM-UCL (use when n<50)     0.00899

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

k hat (KM)      10.39 nu hat (KM)    394.7

MLE Mean (bias corrected)     0.00828 MLE Sd (bias corrected)     0.00206

Theta hat (MLE) 4.2622E-4 Theta star (bias corrected MLE) 5.1030E-4

nu hat (MLE)    699.6 nu star (bias corrected)    584.4

Gamma Kaplan-Meier (KM) Statistics

5% K-S Critical Value       0.203 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      19.43 k star (bias corrected MLE)      16.23

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.969 Anderson-Darling GOF Test

5% A-D Critical Value       0.739 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.228 Kolmogrov-Smirnoff GOF

97.5% KM Chebyshev UCL      0.0115 99% KM Chebyshev UCL      0.0136

   95% KM (z) UCL     0.00883    95% KM Bootstrap t UCL     0.00874

90% KM Chebyshev UCL     0.00961 95% KM Chebyshev UCL      0.0104

SD     0.00244    95% KM (BCA) UCL     0.00874

95% KM (t) UCL     0.00888 95% KM (Percentile Bootstrap) UCL

5% Lilliefors Critical Value       0.209 Detected Data Not Normal at 5% Significance Level

    0.00875

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.00788 Standard Error of Mean 5.7710E-4

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.898 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.897 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (t) UCL     0.00888 95% KM (Percentile Bootstrap) UCL     0.00875

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use
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11 10

0.007 -4.962

0.13 -2.04

0.0513 -3.264

0.04 0.879

0.0371

0.0112

0.724

0.919

0.917 0.942

0.85 0.85

0.0716 0.122

0.119

0.073 0.147

0.0721 0.203

1.409

0.0364

0.0513

0.0432

31

19.28

0.0278 0.0697

17.79 0.0716

0.0688

0.26 0.0773

0.74 0.0772

0.173 0.0698

0.259 0.072

0.1

0.121

0.163

0.0824

0.0894   95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

General UCL Statistics for Full Data Sets

User Selected Options

From File   Sheet1.wst

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_4,4'-DDE

General Statistics

Number of Valid Observations Number of Distinct Observations

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000
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0.0716

11 10

0.008 -4.828

0.077 -2.564

0.03 -3.671

0.029 0.608

0.0189

0.00569

0.629

1.631

0.864 0.985

0.85 0.85

0.0403 0.0479

0.0547

0.0424 0.0654

0.0408 0.0864

2.391

0.0125

0.03

0.0194

52.6

36.94

0.0278 0.0394

34.81 0.0403

0.039

0.211 0.0463

0.733 0.0905

0.138 0.0393

0.257 0.042

0.0548

0.0656

0.0867

0.0427

0.0453   95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_cis-Chlordane

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL
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0.0403

11 11

0.0049 -5.319

0.035 -3.352

0.0149 -4.349

0.014 0.558

0.00848

0.00256

0.571

1.323

0.893 0.981

0.85 0.85

0.0195 0.0225

0.026

0.0201 0.0309

0.0197 0.0404

2.775

0.00535

0.0149

0.00892

61.05

44.08

0.0278 0.0191

41.74 0.0195

0.0188

0.22 0.021

0.733 0.0235

0.171 0.0191

0.257 0.0196

0.026

0.0308

0.0403

0.0206

0.0217   95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_Dieldrin

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL
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0.0195

11 8

0.0047 -5.36

0.041 -3.194

0.0139 -4.42

0.011 0.536

0.0096

0.0029

0.689

2.569

0.685 0.908

0.85 0.85

0.0192 0.0202

0.0236

0.0211 0.0278

0.0196 0.0362

2.638

0.00529

0.0139

0.00859

58.03

41.52

0.0278 0.0187

39.25 0.0192

0.0185

0.748 0.0252

0.733 0.0391

0.239 0.0189

0.257 0.0211

0.0266

0.032

0.0428

0.0195

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_GAMMA-CHLORDANE

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL
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0.0206

0.0195

11 10

0.0027 -5.915

0.015 -4.2

0.00692 -5.102

0.0064 0.534

0.00371

0.00112

0.537

0.954

0.894 0.938

0.85 0.85

0.00895 0.0102

0.0119

0.0091 0.014

0.009 0.0182

3.005

0.0023

0.00692

0.00399

66.12

48.41

0.0278 0.00876

45.94 0.00895

0.00864

0.438 0.00945

0.733 0.00937

0.241 0.0087

0.256 0.00892

0.0118

0.0139

0.0181

0.00945

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_Heptachlor Epoxide

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL
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0.00996

0.00895

11 9

0.0005 -7.601

0.012 -4.423

0.00244 -6.408

0.0015 0.796

0.00323

0.000974

1.325

3.106

0.519 0.865

0.85 0.85

0.0042 0.00438

0.00457

0.00501 0.0056

0.00435 0.00763

1.094

0.00223

0.00244

0.00233

24.07

13.9

0.0278 0.00404

12.66 0.0042

0.00399

1.233 0.0118

0.744 0.0126

0.34 0.0043

0.26 0.00538

0.00668

0.00852

0.0121

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_Hexachlorobenzene

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

 95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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0.00422

0.00463

0.00438

11 11

0.0018 -6.32

0.029 -3.54

0.00992 -4.925

0.0062 0.837

0.0084

0.00253

0.847

1.389

0.835 0.967

0.85 0.85

0.0145 0.0211

0.0213

0.0152 0.0263

0.0147 0.036

1.336

0.00742

0.00992

0.00858

29.4

18.02

0.0278 0.0141

16.58 0.0145

0.0138

0.376 0.0171

0.741 0.0154

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

 95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Relevant UCL Statistics

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

E1699M_Oxychlordane

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% H-UCL

 95% Approximate Gamma UCL
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0.239 0.0141

0.259 0.0152

0.021

0.0257

0.0351

0.0162

0.0176

0.0162

11 11

9.74E-06 -11.54

0.0000797 -9.437

2.88E-05 -10.66

0.0000202 0.639

2.164E-05

6.525E-06

 N/A 

1.628

0.779 0.917

0.85 0.85

4.063E-05 4.648E-05

5.259E-05

4.296E-05 6.315E-05

4.116E-05 8.39E-05

1.946

1.481E-05

2.88E-05

2.065E-05

42.8

28.8

0.0278 3.954E-05

26.94 4.063E-05

3.896E-05

0.704 4.991E-05

0.736 4.249E-05

0.284 3.96E-05

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic  95% Percentile Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

E1613_TCDD TEQ HH

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL
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0.258 4.263E-05

5.724E-05

6.955E-05

9.372E-05

4.28E-05

4.576E-05

4.28E-05

11 11

0.049 -3.016

0.37 -0.994

0.155 -2.016

0.13 0.573

0.0929

0.028

0.6

1.381

0.886 0.991

0.85 0.85

0.205 0.237

0.274

0.213 0.325

0.207 0.427

2.604

0.0594

0.155

0.0959

57.3

40.9

0.0278 0.201

38.65 0.205

0.198

0.192 0.234

0.733 0.428

0.132 0.202Kolmogorov-Smirnov Test Statistic  95% Percentile Bootstrap UCL

 95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1630_Methyl Mercury

General Statistics

Number of Valid Observations Number of Distinct Observations

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

 95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL
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0.257 0.215

0.277

0.33

0.433

0.217

0.229

0.205

11 11

0.0000019 -13.17

0.0000161 -11.04

6.249E-06 -12.21

5.68E-06 0.71

4.399E-06

1.326E-06

 N/A 

1.218

0.868 0.934

0.85 0.85

8.653E-06 1.124E-05

1.233E-05

8.952E-06 1.496E-05

8.734E-06 2.012E-05

1.809

3.455E-06

6.249E-06

4.647E-06

39.79

26.34

0.0278 8.431E-06

24.57 8.653E-06

8.363E-06

0.351 9.603E-06

0.737 9.46E-06

0.157 8.445E-06Kolmogorov-Smirnov Test Statistic  95% Percentile Bootstrap UCL

 95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1668A_PCB TEQ HH

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL
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0.258 8.763E-06

1.203E-05

1.453E-05

1.945E-05

9.441E-06

1.012E-05

8.653E-06

11 11

0.19 -1.661

1.27 0.239

0.5 -0.868

0.392 0.605

0.336

0.101

0.671

1.439

0.819 0.927

0.85 0.85

0.684 0.786

0.899

0.714 1.074

0.691 1.418

2.24

0.223

0.5

0.334

49.28

34.16

0.0278 0.667

32.12 0.684

0.655

0.545 0.781

0.734 0.724

0.263 0.676Kolmogorov-Smirnov Test Statistic  95% Percentile Bootstrap UCL

 95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1668A_PCB, TOTAL

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL
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0.257 0.694

0.942

1.133

1.508

0.722

0.768

0.722

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL
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11 10

10 1

9.09%

0.004 -5.521

0.077 -2.564

0.0274 -3.842

0.0201 0.791

0.013 -4.343

0.013 -4.343

0.838 0.942

0.842 0.842

0.0255 -3.95

0.0201 0.832

0.0365 0.0681

0.0231 -3.941

0.0226 0.819

0.0354 0.0256

0.0359 0.02

0.0353

0.0384

1.605

0.0171

32.1

0.28

0.735

0.735 0.0256

0.27 0.0191

0.00608Data appear Gamma Distributed at 5% Significance Level SE of Mean

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data Number of Detected Data

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\Water\ProjectFiles\P120\12182_Passaic\Tasks\Risk Assessment temporary\Risk Spreadsheet Tool\EPCs\Tissue\Sitewide UCLs\Channel Catfish\ProUCL Input\COPC Channel Catfish.wst

E1699M_4,4'-DDD

F-538

AECOM

Final

July 2017



0.0366

0.0356

0.0366

0.004 0.0417

0.077 0.0376

0.0255 0.0355

0.02 0.0521

0.0201 0.0636

1.469 0.0861

0.0174

32.32

20.33 0.0521

0.0406

0.0439

11 6

6 5

45.45%

0.000037 -10.2

0.00021 -8.468

0.0001088 -9.271

6.215E-05 0.609

0.000021 -10.77

0.00032 -8.047

11

0

100.00%

0.951 0.987

0.788 0.788

0.0000875 -9.665

6.376E-05 0.932

0.0001223 0.0002367 95% DL/2 (t) UCL  95%  H-Stat (DL/2) UCL

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Note: DL/2 is not a recommended method.

E1699M_Aldrin

General Statistics

AppChi2  95% KM (Chebyshev) UCL

 95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

F-539

AECOM

Final

July 2017



N/A

-9.661

0.674

7.873E-05

5.689E-05

0.0001075

0.0001129

1.911

5.696E-05

22.93

0.165

0.701

0.701 8.417E-05

0.334 5.551E-05

1.982E-05

0.0001201

0.0001168

0.0001183

0.000037 0.0001302

0.00021 0.0001358

0.0001055 0.0001246

9.808E-05 0.0001706

5.192E-05 0.000208

3.202 0.0002814

3.295E-05

70.44

52.11 0.0001201

0.0001426 0.0001246

0.0001499

11 9

7 2

18.18%

0.0013 -6.645

0.027 -3.612

0.0119 -4.748

0.00871 0.945

0.0023 -6.075

0.0099 -4.615

6

5

54.55%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

E1699M_cis-Nonachlor

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

SD in Original Scale

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method
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0.909 0.93

0.829 0.829

0.0103 -4.983

0.00861 1.045

0.015 0.047

0.00847 -4.976

0.0106 0.997

0.0143 0.0102

0.0161 0.00865

0.0142

0.0152

1.234

0.00962

22.2

0.225

0.732

0.732 0.0102

0.283 0.00829

0.00266

0.015

0.0146

0.0149

0.0013 0.0172

0.027 0.0148

0.0106 0.0146

0.00757 0.0218

0.00842 0.0268

1.189 0.0367

0.00888

26.15

15.5 0.015

0.0178 0.0146

0.0195

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% Percentile Bootstrap UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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11 10

8 1

9.09%

0.0045 -5.404

0.035 -3.352

0.0139 -4.423

0.00862 0.553

0.011 -4.51

0.011 -4.51

0.809 0.96

0.842 0.842

0.0131 -4.494

0.00856 0.575

0.0178 0.0213

0.0119 -4.479

0.00968 0.556

0.0172 0.0132

0.0177 0.00847

0.0174

0.0189

2.618

0.00529

52.36

0.429

0.73

0.73 0.0132

0.268 0.00805

0.00257

0.0179

0.0175

0.0179

0.0045 0.0226

0.035 0.0182

0.0132 0.0176

0.011 0.0244

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

E1699M_trans-Nonachlor

General Statistics

Number of Valid Data Number of Detected Data
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0.00844 0.0293

2.657 0.0388

0.00498

58.46

41.88 0.0182

0.0185

0.0195

11 10

7 1

9.09%

0.02 -3.912

0.11 -2.207

0.058 -2.992

0.0308 0.593

0.02 -3.912

0.02 -3.912

0.933 0.927

0.842 0.842

0.0536 -3.139

0.0326 0.744

0.0715 0.076

0.053 -3.122

0.0323 0.71

0.0707 0.0538

0.0704 0.0324

0.0691

0.0709

2.597

0.0223

51.93

0.266

0.73

0.73 0.0545

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% MLE (Tiku) UCL SD in Original Scale

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Note: DL/2 is not a recommended method.

SW6010B_Chromium

General Statistics

AppChi2  95% KM (BCA) UCL

 95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

SD 97.5% KM (Chebyshev) UCL
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0.268 0.03

0.00952

0.0718

0.0702

0.0717

0.00181 0.0756

0.11 0.0718

0.0529 0.0709

0.05 0.096

0.0338 0.114

1.193 0.149

0.0443

26.25

15.57 0.0718

0.0892 0.0709

0.0975

11 6

6 5

45.45%

0.018

0.08

0.0427

0.0427

0.0427

0

0.921

0.788

N/A

0.0233

0.0277

0.0384

N/A

0.0434

Mean

SD

   95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect

Warning:  There are only 6 Detected Values in this data

Mean of Detected

Number of Valid Data Number of Detected Data

Raw Statistics Log-transformed Statistics

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

Mean of Detected

Mean of Detected

Maximum Detected

Minimum Detected Log Statistics Not Avaliable

General Statistics

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Not Available

5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

CALC_Mercury, Inorganic

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL
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0.0212

0.0549

0.0589

0.0434

0.0455 0.0315

0.0199

0.00656

0.0434

0.0423

0.0423

0.0528

0.0491

0.0455

0.0601

0.0724

0.0968

11 5

3 6

54.55%

0.0004 -7.824

0.0069 -4.976

0.00176 -7.143

0.00288 1.235

0.0004 -7.824

0.0005 -7.601

9

2

81.82%

0.583 0.674

0.762 0.762

0.0009136 -7.872

0.00199

 95% MLE (Tiku) UCL

SD

   95% MLE (t) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

99% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

 95% KM (Percentile Bootstrap) UCL

95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

   95% KM (jackknife) UCL

   95% KM (bootstrap t) UCL

   95% KM (BCA) UCL

SE of Mean

   95% KM (t) UCL

   95% KM (z) UCL

   95% KM (t) UCL Kaplan-Meier (KM) Method

 95% KM (Percentile Bootstrap) UCL Mean

SD

Potential UCLs to Use Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Gamma Statistics Not Available Data appear Normal at 5% Significance Level

Thallium (ip-ft)

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD
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0.002 0.00185

N/A

-8.672

1.777

0.0008343

0.00202

0.00194

0.00205

0.00264

0.0113

0.433

0.00407

4.327

1.05

0.698

0.698 0.00102

0.367 0.00186

0.0006277

0.00216

0.00205

0.00209

0.000001  N/A 

0.0069 0.00164

0.0008006 0.00217

0.000001 0.00375

0.00204 0.00494

0.207 0.00726

0.00387

4.554

0.952 0.00164

0.00383

0.00509

 95% DL/2 (t) UCL  95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

AppChi2  95% KM (BCA) UCL

 95% Gamma Approximate UCL (Use when n >= 40)

   95% Adjusted Gamma UCL (Use when n < 40)

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

   95% Chebyshev (MVUE) UCL       0.205  97.5% Chebyshev (MVUE) UCL       0.223

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data     -2.12 Mean of logged Data     -1.839

      0.259

Assuming Lognormal Distribution

   95% H-UCL       0.182    90% Chebyshev (MVUE) UCL       0.191

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.85 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.115

Maximum of Logged Data     -1.561 SD of logged Data       0.2

Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.931 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.267 Data appear Lognormal at 5% Significance Level

Approximate Chi Square Value (0.05)    397.4

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.181    95% Adjusted Gamma UCL (use when n<50)       0.185

Adjusted Level of Significance      0.0278 Adjusted Chi Square Value    390

Theta hat (MLE)     0.00583 Theta star (bias corrected MLE)     0.00799

nu hat (MLE)    610.4 nu star (bias corrected)    445.3

MLE Mean (bias corrected)       0.162 MLE Sd (bias corrected)      0.036

5% A-D Critical Value       0.729 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.125 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

k hat (MLE)      27.75 k star (bias corrected MLE)      20.24

5% K-S Critical Value       0.255 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.297 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       0.179    95% Adjusted-CLT UCL (Chen-1995)       0.179

5% Lilliefors Critical Value       0.267 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.18

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Normal GOF Test

Shapiro Wilk Test Statistic       0.928 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.85 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.127 Lilliefors GOF Test

Coefficient of Variation       0.199 Skewness       0.24

Maximum       0.21 Median       0.16

SD      0.0322 Std. Error of Mean     0.00971

Number of Missing Observations       0

Minimum       0.12 Mean

RA-Tissue|Selenium

From File   MixedDietTissueProUCLInput_July2015_extra copcs_a.xls

Full Precision   OFF

Confidence Coefficient   

      0.162

General Statistics

Total Number of Observations      11 Number of Distinct Observations       7

95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   9/9/2015 10:37:13 AM

Number of Bootstrap Operations   2000
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     11      11

      8       3

      8       3

8.6000E-4     0.0028

    0.0082     0.0075

4.3591E-6      27.27%

    0.0043     0.00209

    0.0044       0.486

      0.369       1.865

-5.597       0.66

      0.945

      0.818

      0.207

      0.313

    0.00368 7.1044E-4

    0.0021     0.00511

    0.00497     0.00488

    0.00485     0.00493

    0.00581     0.00678

    0.00812      0.0108

      0.483

      0.72

      0.239

      0.296

      3.567       2.313

    0.0012     0.00186

     57.07      37

    0.0043     0.00282

      3.085      67.86

     49.9      47.4

    0.00501     0.00527

8.6000E-4     0.00585

     0.01     0.0048

    0.00319       0.545

      2.854       2.136

    0.00205     0.00274

Suggested UCL to Use

95% Student's-t UCL       0.179

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   95% BCA Bootstrap UCL       0.176

   90% Chebyshev(Mean, Sd) UCL       0.191    95% Chebyshev(Mean, Sd) UCL       0.204

 97.5% Chebyshev(Mean, Sd) UCL       0.222    99% Chebyshev(Mean, Sd) UCL       0.258

   95% CLT UCL       0.178    95% Jackknife UCL       0.179

   95% Standard Bootstrap UCL       0.177    95% Bootstrap-t UCL       0.18

   95% Hall's Bootstrap UCL       0.178    95% Percentile Bootstrap UCL       0.178

Nonparametric Distribution Free UCLs

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

RA-Tissue|4,4'-DDT

General Statistics

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

k hat (KM) nu hat (KM)

Approximate Chi Square Value (67.86, α) Adjusted Chi Square Value (67.86, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

Minimum Mean

Maximum Median

SD CV
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     62.78      46.99

    0.00585     0.004

     0.0278

     32.26      30.28

    0.00852     0.00908

      0.831

      0.818

      0.286

      0.313

    0.00368 -5.77

    0.00206 0.647

    0.00481 0.00467

    0.00484 0.00491

    0.00626

    -5.833     0.00717

0.755       2.556

0.267

    0.00375 -5.753

    0.00206 0.655

    0.00488 0.00646

    0.00497     0.00488

nu hat (MLE) nu star (bias corrected)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (46.99, α) Adjusted Chi Square Value (46.99, β)

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use
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6 6

0.0027 -5.915

0.012 -4.423

0.00738 -5.021

0.00715 0.549

0.00348

0.00142

0.472

0.00168

0.954 0.926

0.788 0.788

0.0102 0.0151

0.0147

0.00972 0.0179

0.0102 0.0241

2.415

0.00306

0.00738

0.00475

28.98

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Mean Mean of log Data

Median SD of log Data

SD

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Std. Error of Mean

Coefficient of Variation

Skewness

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General UCL Statistics for Full Data Sets

User Selected Options

From File   WorkSheet.wst

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Maximum of Log Data

E1699M_4,4'-DDE

General Statistics

Number of Valid Observations Number of Distinct Observations
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17.69

0.0122 0.00972

14.6 0.0102

0.0095

0.294 0.0102

0.699 0.00942

0.215 0.00952

0.333 0.00952

0.0136

0.0163

0.0215

0.0121

0.0147

0.0102

6 6

0.00091 -7.002

0.0039 -5.547

0.00202 -6.309

0.0019 0.497

0.00104

0.0004253

0.516

1.301

0.9 0.983

0.788 0.788

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

E1699M_Dieldrin

General Statistics

Number of Valid Observations Number of Distinct Observations

Std. Error of Mean

Coefficient of Variation

Skewness

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

SD

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL
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0.00288 0.00369

0.00379

0.00296 0.00456

0.00291 0.00607

2.597

0.0007772

0.00202

0.00125

31.16

19.41

0.0122 0.00272

16.15 0.00288

0.00265

0.225 0.0033

0.698 0.00603

0.199 0.00275

0.333 0.00284

0.00387

0.00467

0.00625

0.00324

0.00389

0.00288

6 6

0.0004 -7.824

0.0011 -6.812

0.0006683 -7.361

0.00065 0.343

0.0002405

9.82E-05

0.36

1.216

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_Heptachlor Epoxide

General Statistics

Number of Valid Observations Number of Distinct Observations

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

MLE of Mean

MLE of Standard Deviation

nu star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star
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0.902 0.963

0.788 0.788

0.0008662 0.0009591

0.00107

0.0008819 0.00125

0.0008743 0.0016

5.183

0.000129

0.0006683

0.0002936

62.19

45.05

0.0122 0.0008299

39.84 0.0008662

0.0008166

0.286 0.0009363

0.698 0.00168

0.216 0.0008333

0.332 0.0008533

0.0011

0.00128

0.00165

0.0009226

0.00104

0.0008662

6 5

0.1 -2.303

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

SW6010B_Chromium

General Statistics

Number of Valid Observations Number of Distinct Observations

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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0.32 -1.139

0.208 -1.629

0.2 0.395

0.0744

0.0304

0.357

0.109

0.979 0.943

0.788 0.788

0.27 0.324

0.356

0.26 0.42

0.27 0.545

4.355

0.0478

0.208

0.0998

52.27

36.66

0.0122 0.258

32.01 0.27

0.255

0.246 0.275

0.698 0.277

0.216 0.252

0.333 0.25

0.341

0.398

0.511

0.297

0.34

0.27

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Maximum Maximum of Log Data
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6 6

0.01 -4.605

0.18 -1.715

0.0783 -2.874

0.07 1.002

0.0598

0.0244

0.763

0.932

0.94 0.936

0.788 0.788

0.128 0.594

0.231

0.128 0.295

0.129 0.42

0.948

0.0826

0.0783

0.0804

11.38

4.822

0.0122 0.118

3.404 0.128

Approximate Chi Square Value (.05)

   95% Chebyshev (MVUE) UCL

 97.5% Chebyshev (MVUE) UCL 95% Adjusted-CLT UCL (Chen-1995)

Adjusted Level of Significance

Adjusted Chi Square Value  95% Jackknife UCL

   95% CLT UCL

MLE of Standard Deviation

nu star

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)

Relevant UCL Statistics

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic

Nonparametric Statistics

Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

k star (bias corrected)

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

Shapiro Wilk Test Statistic

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Coefficient of Variation

Skewness

Median SD of log Data

SD

Std. Error of Mean

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Maximum Maximum of Log Data

Mean Mean of log Data

Minimum Minimum of Log Data

General Statistics

Log-transformed Statistics

CALC_Mercury, Inorganic

Number of Valid Observations Number of Distinct Observations

Raw Statistics
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0.115

0.201 0.152

0.707 0.149

0.17 0.117

0.337 0.12

0.185

0.231

0.321

0.185

0.262

0.128

6 6

7.96E-08 -16.35

0.000014 -11.18

4.77E-06 -13.13

4.11E-06 1.883

5.063E-06

2.067E-06

 N/A 

1.405

0.869 0.899

0.788 0.788

8.935E-06 0.00534

Assuming Normal Distribution Assuming Lognormal Distribution

 95% Student's-t UCL  95% H-UCL

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

E1613_TCDD TEQ HH

General Statistics

Number of Valid Observations Number of Distinct Observations

Use 95% Student's-t UCLPotential UCL to Use

99% Chebyshev(Mean, Sd) UCL

   95% Adjusted Gamma UCL

Assuming Gamma Distribution

 95% Approximate Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Data appear Gamma Distributed at 5% Significance Level

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL
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2.791E-05

9.437E-06 3.696E-05

9.133E-06 5.474E-05

0.458

1.042E-05

4.77E-06

7.051E-06

5.492

1.386

0.0122 8.17E-06

0.775 8.935E-06

7.85E-06

0.251 1.158E-05

0.724 2.286E-05

0.199 8.047E-06

0.345 9.003E-06

1.378E-05

1.768E-05

2.534E-05

0.0000189

3.38E-05

8.935E-06

6 5

0.14 -1.966

0.7 -0.357

0.297 -1.365

0.21 0.56

0.206

0.0841

0.694

2.045

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Warning:  There are only 6 Values in this data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1630_Methyl Mercury

General Statistics

Number of Valid Observations Number of Distinct Observations

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star
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0.731 0.87

0.788 0.788

0.466 0.599

0.578

0.51 0.703

0.478 0.948

1.853

0.16

0.297

0.218

22.23

12.51

0.0122 0.435

9.986 0.466

0.425

0.629 1.031

0.701 1.373

0.331 0.44

0.334 0.473

0.663

0.822

1.133

0.527

0.661

0.527

6 6

1.08E-07 -16.04

0.0000113 -11.39

2.531E-06 -14.01

1.061E-06 1.69

Mean Mean of log Data

Median SD of log Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1668A_PCB TEQ HH

General Statistics

Number of Valid Observations Number of Distinct Observations

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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4.332E-06

1.769E-06

 N/A 

2.359

0.615 0.931

0.788 0.788

6.094E-06 0.0004927

8.768E-06

7.259E-06 1.155E-05

6.378E-06 1.703E-05

0.39

6.493E-06

2.531E-06

4.054E-06

4.677

1.006

0.0122 5.44E-06

0.525 6.094E-06

5.182E-06

0.475 1.951E-05

0.732 2.331E-05

0.292 4.767E-06

0.347 6.2E-06

1.024E-05

1.358E-05

2.013E-05

1.177E-05

2.254E-05

1.177E-05

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

SD

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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6 6

0.0482 -3.032

0.477 -0.74

0.148 -2.259

0.0859 0.829

0.164

0.067

1.106

2.261

0.666 0.874

0.788 0.788

0.283 0.553

0.339

0.324 0.426

0.293 0.597

0.898

0.165

0.148

0.156

10.77

4.431

0.0122 0.258

3.088 0.283

0.248 95% Standard Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value  95% Jackknife UCL

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Maximum Maximum of Log Data

E1668A_PCB, TOTAL

General Statistics

Number of Valid Observations Number of Distinct Observations

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data
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0.638 0.855

0.707 0.798

0.272 0.269

0.337 0.292

0.44

0.566

0.814

0.361

0.517

0.361

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

From File   Sheet1.wst

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Full Data Sets

User Selected Options

0.07 SD of log Data 1.002

SD 0.0598

Maximum 0.18 Maximum of Log Data -1.715

Mean 0.0783 Mean of log Data -2.874

Raw Statistics Log-transformed Statistics

Minimum 0.01

Skewness 0.932

Std. Error of Mean 0.0244

Coefficient of Variation 0.763

Median

Minimum of Log Data -4.605

CALC_Mercury, Inorganic

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.94 Shapiro Wilk Test Statistic 0.936

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.231

 95% Adjusted-CLT UCL (Chen-1995) 0.128  97.5% Chebyshev (MVUE) UCL 0.295

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.128  95% H-UCL 0.594

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

MLE of Mean 0.0783

MLE of Standard Deviation 0.0804

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.948 Data appear Normal at 5% Significance Level

Theta Star 0.0826

   95% Modified-t UCL (Johnson-1978) 0.129  99% Chebyshev (MVUE) UCL 0.42
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Approximate Chi Square Value (.05) 4.822 Nonparametric Statistics

0.115

Anderson-Darling Test Statistic 0.201    95% Bootstrap-t UCL 0.152

Adjusted Level of Significance 0.0122    95% CLT UCL 0.118

Adjusted Chi Square Value 3.404    95% Jackknife UCL 0.128

nu star 11.38

97.5% Chebyshev(Mean, Sd) UCL 0.231

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.321

Kolmogorov-Smirnov 5% Critical Value 0.337    95% BCA Bootstrap UCL 0.12

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.185

Anderson-Darling 5% Critical Value 0.707    95% Hall's Bootstrap UCL 0.149

Kolmogorov-Smirnov Test Statistic 0.17

Potential UCL to Use Use 95% Student's-t UCL 0.128

   95% Approximate Gamma UCL 0.185

   95% Adjusted Gamma UCL 0.262

   95% Percentile Bootstrap UCL 0.117

   95% Standard Bootstrap UCL

-11.18

Mean 4.77E-06 Mean of log Data -13.13

Raw Statistics Log-transformed Statistics

Minimum 7.96E-08 Minimum of Log Data -16.35

E1613_TCDD TEQ HH

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Coefficient of Variation     N/A    

Median 4.11E-06 SD of log Data 1.883

SD 5.063E-06

Maximum 0.000014 Maximum of Log Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

0.869 Shapiro Wilk Test Statistic 0.899

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness 1.405

Assuming Lognormal Distribution

   95% Student's-t UCL 8.935E-06    95% H-UCL 0.00534

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic

Std. Error of Mean 2.067E-06

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.458 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 9.133E-06    99% Chebyshev (MVUE) UCL 5.474E-05

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.791E-05

   95% Adjusted-CLT UCL (Chen-1995) 9.437E-06  97.5% Chebyshev (MVUE) UCL 3.696E-05

0.775    95% Jackknife UCL 8.935E-06

nu star 5.492

Approximate Chi Square Value (.05) 1.386 Nonparametric Statistics

MLE of Mean 4.77E-06

MLE of Standard Deviation 7.051E-06

Theta Star 1.042E-05

Assuming Normal Distribution

Anderson-Darling 5% Critical Value 0.724    95% Hall's Bootstrap UCL 2.286E-05

Kolmogorov-Smirnov Test Statistic 0.199    95% Percentile Bootstrap UCL 8.047E-06

   95% Standard Bootstrap UCL 7.85E-06

Anderson-Darling Test Statistic 0.251    95% Bootstrap-t UCL 1.158E-05

Kolmogorov-Smirnov 5% Critical Value 0.345    95% BCA Bootstrap UCL 9.003E-06

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.378E-05

Adjusted Level of Significance 0.0122    95% CLT UCL 8.17E-06

Adjusted Chi Square Value
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 95% Adjusted Gamma UCL 3.38E-05

97.5% Chebyshev(Mean, Sd) UCL 1.768E-05

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.534E-05

E1630_Methyl Mercury

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 8.935E-06

Maximum 0.7 Maximum of Log Data -0.357

Mean 0.297 Mean of log Data -1.365

Raw Statistics Log-transformed Statistics

Minimum 0.14 Minimum of Log Data -1.966

 95% Approximate Gamma UCL 0.0000189

Skewness 2.045

Std. Error of Mean 0.0841

Coefficient of Variation 0.694

Median 0.21 SD of log Data 0.56

SD 0.206

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.731 Shapiro Wilk Test Statistic 0.87

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.578

 95% Adjusted-CLT UCL (Chen-1995) 0.51  97.5% Chebyshev (MVUE) UCL 0.703

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.466    95% H-UCL 0.599

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

MLE of Mean 0.297

MLE of Standard Deviation 0.218

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.853 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.16

 95% Modified-t UCL (Johnson-1978) 0.478    99% Chebyshev (MVUE) UCL 0.948

 95% Standard Bootstrap UCL 0.425

Anderson-Darling Test Statistic 0.629  95% Bootstrap-t UCL 1.031

Adjusted Level of Significance 0.0122  95% CLT UCL 0.435

Adjusted Chi Square Value 9.986  95% Jackknife UCL 0.466

nu star 22.23

Approximate Chi Square Value (.05) 12.51 Nonparametric Statistics

97.5% Chebyshev(Mean, Sd) UCL 0.822

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.133

Kolmogorov-Smirnov 5% Critical Value 0.334    95% BCA Bootstrap UCL 0.473

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.663

Anderson-Darling 5% Critical Value 0.701  95% Hall's Bootstrap UCL 1.373

Kolmogorov-Smirnov Test Statistic 0.331  95% Percentile Bootstrap UCL 0.44

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 0.527

 95% Approximate Gamma UCL 0.527

   95% Adjusted Gamma UCL 0.661
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Maximum 0.88 Maximum of Log Data -0.128

Mean 0.375 Mean of log Data -1.133

Raw Statistics Log-transformed Statistics

Minimum 0.19 Minimum of Log Data -1.661

E1631E_Mercury

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Skewness 1.98

Std. Error of Mean 0.106

Coefficient of Variation 0.693

Median 0.28 SD of log Data 0.565

SD 0.26

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.756 Shapiro Wilk Test Statistic 0.891

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.735

 95% Adjusted-CLT UCL (Chen-1995) 0.641  97.5% Chebyshev (MVUE) UCL 0.894

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.589    95% H-UCL 0.766

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

MLE of Mean 0.375

MLE of Standard Deviation 0.277

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.832 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.205

   95% Modified-t UCL (Johnson-1978) 0.603    99% Chebyshev (MVUE) UCL 1.207

 95% Standard Bootstrap UCL 0.539

Anderson-Darling Test Statistic 0.494  95% Bootstrap-t UCL 1.015

Adjusted Level of Significance 0.0122  95% CLT UCL 0.549

Adjusted Chi Square Value 9.823  95% Jackknife UCL 0.589

nu star 21.99

Approximate Chi Square Value (.05) 12.33 Nonparametric Statistics

97.5% Chebyshev(Mean, Sd) UCL 1.037

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.43

Kolmogorov-Smirnov 5% Critical Value 0.334  95% BCA Bootstrap UCL 0.595

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.837

Anderson-Darling 5% Critical Value 0.701  95% Hall's Bootstrap UCL 1.328

Kolmogorov-Smirnov Test Statistic 0.23  95% Percentile Bootstrap UCL 0.555

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 0.669

 95% Approximate Gamma UCL 0.669

   95% Adjusted Gamma UCL 0.839

Maximum 0.0000113 Maximum of Log Data -11.39

Raw Statistics Log-transformed Statistics

Minimum 1.08E-07 Minimum of Log Data -16.04

E1668A_PCB TEQ HH

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6
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Mean 2.531E-06 Mean of log Data -14.01

Std. Error of Mean 1.769E-06

Coefficient of Variation     N/A    

Median 1.061E-06 SD of log Data 1.69

SD 4.332E-06

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

   95% Student's-t UCL 6.094E-06    95% H-UCL 0.0004927

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness 2.359

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.615 Shapiro Wilk Test Statistic 0.931

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.39 Data appear Gamma Distributed at 5% Significance Level

Theta Star 6.493E-06

   95% Modified-t UCL (Johnson-1978) 6.378E-06    99% Chebyshev (MVUE) UCL 1.703E-05

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.768E-06

 95% Adjusted-CLT UCL (Chen-1995) 7.259E-06  97.5% Chebyshev (MVUE) UCL 1.155E-05

Adjusted Level of Significance 0.0122  95% CLT UCL 5.44E-06

Adjusted Chi Square Value 0.525  95% Jackknife UCL 6.094E-06

nu star 4.677

Approximate Chi Square Value (.05) 1.006 Nonparametric Statistics

MLE of Mean 2.531E-06

MLE of Standard Deviation 4.054E-06

Kolmogorov-Smirnov 5% Critical Value 0.347  95% BCA Bootstrap UCL 6.2E-06

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.024E-05

Anderson-Darling 5% Critical Value 0.732  95% Hall's Bootstrap UCL 2.331E-05

Kolmogorov-Smirnov Test Statistic 0.292  95% Percentile Bootstrap UCL 4.767E-06

 95% Standard Bootstrap UCL 5.182E-06

Anderson-Darling Test Statistic 0.475  95% Bootstrap-t UCL 1.951E-05

Potential UCL to Use Use 95% Approximate Gamma UCL 1.177E-05

 95% Approximate Gamma UCL 1.177E-05

   95% Adjusted Gamma UCL 2.254E-05

97.5% Chebyshev(Mean, Sd) UCL 1.358E-05

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.013E-05

Raw Statistics Log-transformed Statistics

Minimum 0.0482 Minimum of Log Data -3.032

E1668A_PCB, TOTAL

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Std. Error of Mean 0.067

Coefficient of Variation 1.106

Median 0.0859 SD of log Data 0.829

SD 0.164

Maximum 0.477 Maximum of Log Data -0.74

Mean 0.148 Mean of log Data -2.259

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.261
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Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.283    95% H-UCL 0.553

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.666 Shapiro Wilk Test Statistic 0.874

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.898 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.165

   95% Modified-t UCL (Johnson-1978) 0.293    99% Chebyshev (MVUE) UCL 0.597

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.339

 95% Adjusted-CLT UCL (Chen-1995) 0.324  97.5% Chebyshev (MVUE) UCL 0.426

Adjusted Level of Significance 0.0122  95% CLT UCL 0.258

Adjusted Chi Square Value 3.088  95% Jackknife UCL 0.283

nu star 10.77

Approximate Chi Square Value (.05) 4.431 Nonparametric Statistics

MLE of Mean 0.148

MLE of Standard Deviation 0.156

Anderson-Darling 5% Critical Value 0.707  95% Hall's Bootstrap UCL 0.798

Kolmogorov-Smirnov Test Statistic 0.272  95% Percentile Bootstrap UCL 0.269

 95% Standard Bootstrap UCL 0.248

Anderson-Darling Test Statistic 0.638  95% Bootstrap-t UCL 0.855

 95% Approximate Gamma UCL 0.361

97.5% Chebyshev(Mean, Sd) UCL 0.566

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.814

Kolmogorov-Smirnov 5% Critical Value 0.337  95% BCA Bootstrap UCL 0.292

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

E1668A_Total PCB (Non DLC)

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 0.361

   95% Adjusted Gamma UCL 0.517

0.44

Median 0.0798 SD of log Data 0.792

SD 0.134

Maximum 0.396 Maximum of Log Data -0.926

Mean 0.13 Mean of log Data -2.354

Raw Statistics Log-transformed Statistics

Minimum 0.0447 Minimum of Log Data -3.108

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness 2.2

Std. Error of Mean 0.0546

Coefficient of Variation 1.03

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.
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Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.69 Shapiro Wilk Test Statistic 0.888

   95% Student's-t UCL 0.24    95% H-UCL 0.442

   95% Modified-t UCL (Johnson-1978) 0.248    99% Chebyshev (MVUE) UCL 0.513

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.293

 95% Adjusted-CLT UCL (Chen-1995) 0.272  97.5% Chebyshev (MVUE) UCL 0.367

Assuming Normal Distribution Assuming Lognormal Distribution

nu star 11.82

Approximate Chi Square Value (.05) 5.109 Nonparametric Statistics

MLE of Mean 0.13

MLE of Standard Deviation 0.131

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.985 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.132

   95% Standard Bootstrap UCL 0.212

Anderson-Darling Test Statistic 0.576    95% Bootstrap-t UCL 0.643

Adjusted Level of Significance 0.0122  95% CLT UCL 0.22

Adjusted Chi Square Value 3.639  95% Jackknife UCL 0.24

97.5% Chebyshev(Mean, Sd) UCL 0.471

Kolmogorov-Smirnov 5% Critical Value 0.337    95% BCA Bootstrap UCL 0.255

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.368

Anderson-Darling 5% Critical Value 0.706    95% Hall's Bootstrap UCL 0.634

Kolmogorov-Smirnov Test Statistic 0.264

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 0.3

 95% Approximate Gamma UCL 0.3

 95% Adjusted Gamma UCL 0.422

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.673

   95% Percentile Bootstrap UCL 0.234
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   95% MLE (t) UCL 0.0271 Mean in Original Scale 0.0212

Mean 0.0218 Mean in Log Scale -3.906

SD 0.00639 SD in Log Scale 0.36

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.00894 SD 0.497

   95% DL/2 (t) UCL 0.0274    95%  H-Stat (DL/2) UCL 0.0369

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.02 Mean -4.008

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.731 Shapiro Wilk Test Statistic 0.731

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate  parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

SD of Detected 0.00577 SD of Detected 0.234

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 0.03 Maximum Detected -3.507

Mean of Detected 0.025 Mean of Detected -3.709

Raw Statistics Log-transformed Statistics

Minimum Detected 0.02 Minimum Detected -3.912

Number of Distinct Detected Data 2 Number of Non-Detect Data 2

Percent Non-Detects 33.33%

SW6010B_Titanium

General Statistics

Number of Valid Data 6 Number of Detected Data 4

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   WorkSheet.wst
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Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

 95% Gamma Approximate UCL 0.0571

   95% Adjusted Gamma UCL  N/A

Nu star 7.186 Potential UCLs to Use

AppChi2 2.273  95% KM (Percentile Bootstrap) UCL  N/A 

k star 0.599 99% KM (Chebyshev) UCL 0.0454

Theta star 0.0302

Median 0.02 95% KM (Chebyshev) UCL 0.033

SD 0.0119 97.5% KM (Chebyshev) UCL 0.0372

Maximum 0.03    95% KM (BCA) UCL  N/A 

Mean 0.0181  95% KM (Percentile Bootstrap) UCL  N/A 

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL  N/A 

Minimum 0.00034004    95% KM (bootstrap t) UCL  N/A 

   95% KM (t) UCL 0.0278

Assuming Gamma Distribution    95% KM (z) UCL 0.027

5% K-S Critical Value 0.394 SD 0.00471

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00222

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

K-S Test Statistic 0.657 Mean 0.0233

A-D Test Statistic 0.719 Nonparametric Statistics

Theta Star 0.00395

nu star 50.66

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.332 Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% BCA Bootstrap UCL 0.0254

   95% H UCL 0.0312

   95% t UCL 0.0273

 95% Percentile Bootstrap UCL 0.0258

 95% MLE (Tiku) UCL 0.0275 SD in Original Scale 0.00743

Maximum Detected 0.32 Maximum Detected -1.139

Raw Statistics Log-transformed Statistics

Minimum Detected 0.17 Minimum Detected -1.772

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Percent Non-Detects 50.00%

SW6020_Arsenic

General Statistics

Number of Valid Data 6 Number of Detected Data 3

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst
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Median  N/A   95% KM (Chebyshev) UCL 0.344

Maximum  N/A    95% KM (BCA) UCL 0.32

Mean  N/A  95% KM (Percentile Bootstrap) UCL 0.32

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.29

Minimum  N/A    95% KM (bootstrap t) UCL 0.255

   95% KM (t) UCL 0.273

Assuming Gamma Distribution    95% KM (z) UCL 0.262

5% K-S Critical Value  N/A SD 0.0607

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0303

5% A-D Critical Value  N/A Kaplan-Meier (KM) Method

K-S Test Statistic  N/A Mean 0.212

A-D Test Statistic  N/A Nonparametric Statistics

Theta Star  N/A 

nu star  N/A 

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)  N/A Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL 0.244

   95% H UCL 0.423

   95% t UCL 0.256

 95% Percentile Bootstrap UCL 0.235

   95% MLE (t) UCL 0.237 Mean in Original Scale 0.171

   95% MLE (Tiku) UCL 0.281 SD in Original Scale 0.104

Mean 0.0426 Mean in Log Scale -1.935

SD 0.236 SD in Log Scale 0.644

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 0.145 SD 2.263

   95% DL/2 (t) UCL 0.248    95%  H-Stat (DL/2) UCL 2620

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.129 Mean -3.464

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Test Statistic 0.933

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

Maximum Non-Detect 0.008 Maximum Non-Detect -4.828

SD of Detected 0.0764 SD of Detected 0.327

Minimum Non-Detect 0.008 Minimum Non-Detect -4.828

Mean of Detected 0.253 Mean of Detected -1.407
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Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

 95% Gamma Approximate UCL  N/A  95% KM (Percentile Bootstrap) UCL 0.32

   95% Adjusted Gamma UCL  N/A

Nu star  N/A Potential UCLs to Use

AppChi2  N/A    95% KM (t) UCL 0.273

k star  N/A 99% KM (Chebyshev) UCL 0.513

Theta star  N/A 

SD  N/A 97.5% KM (Chebyshev) UCL 0.401
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From File   MixedDietTissueProUCLInput_July2015_extra copcs_c.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   9/9/2015 11:20:33 AM

Number of Missing Observations       0

Minimum     0.006 Mean      0.0295

General Statistics

Total Number of Observations       6 Number of Distinct Observations       5

Number of Bootstrap Operations   2000

RA-Tissue|Antimony

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.478 Skewness     -0.864

Maximum      0.046 Median      0.033

SD      0.0141 Std. Error of Mean     0.00575

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.203 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.945 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.701 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.525 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      0.0411    95% Adjusted-CLT UCL (Chen-1995)      0.0368

   95% Modified-t UCL (Johnson-1978)      0.0408

Theta hat (MLE)     0.0094 Theta star (bias corrected MLE)      0.0175

nu hat (MLE)      37.68 nu star (bias corrected)      20.17

Gamma Statistics

k hat (MLE)       3.14 k star (bias corrected MLE)       1.681

5% K-S Critical Value       0.334 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      0.0542    95% Adjusted Gamma UCL (use when n<50)      0.0689

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value       8.637

MLE Mean (bias corrected)      0.0295 MLE Sd (bias corrected)      0.0228

Approximate Chi Square Value (0.05)      10.98

Lognormal Statistics

Minimum of Logged Data     -5.116 Mean of logged Data     -3.691

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.266 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.792 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      0.0721  97.5% Chebyshev (MVUE) UCL      0.0898

   99% Chebyshev (MVUE) UCL       0.125

Assuming Lognormal Distribution

   95% H-UCL      0.0982    90% Chebyshev (MVUE) UCL      0.0593

Maximum of Logged Data     -3.079 SD of logged Data       0.742

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level
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   95% Hall's Bootstrap UCL      0.0374    95% Percentile Bootstrap UCL      0.0375

   95% BCA Bootstrap UCL      0.0363

   95% CLT UCL      0.039    95% Jackknife UCL      0.0411

   95% Standard Bootstrap UCL      0.0383    95% Bootstrap-t UCL      0.0392

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      0.0411

   90% Chebyshev(Mean, Sd) UCL      0.0468    95% Chebyshev(Mean, Sd) UCL      0.0546

 97.5% Chebyshev(Mean, Sd) UCL      0.0654    99% Chebyshev(Mean, Sd) UCL      0.0868

Number of Missing Observations       0

Minimum     0.0044 Mean     0.00642

RA-Tissue|Cobalt

General Statistics

Total Number of Observations       6 Number of Distinct Observations       6

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.346 Skewness       0.642

Maximum     0.0098 Median     0.0059

SD     0.00222 Std. Error of Mean 9.0643E-4

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.267 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.876 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.698 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.285 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.451 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL     0.00824    95% Adjusted-CLT UCL (Chen-1995)     0.00816

   95% Modified-t UCL (Johnson-1978)     0.00828

Theta hat (MLE) 6.1342E-4 Theta star (bias corrected MLE)     0.0012

nu hat (MLE)    125.5 nu star (bias corrected)      64.1

Gamma Statistics

k hat (MLE)      10.46 k star (bias corrected MLE)       5.341

5% K-S Critical Value       0.332 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     0.00881    95% Adjusted Gamma UCL (use when n<50)     0.00994

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value      41.36

MLE Mean (bias corrected)     0.00642 MLE Sd (bias corrected)     0.00278

Approximate Chi Square Value (0.05)      46.68

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.262 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.877 Shapiro Wilk Lognormal GOF Test
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Lognormal Statistics

Minimum of Logged Data     -5.426 Mean of logged Data     -5.097

   95% Chebyshev (MVUE) UCL      0.0103  97.5% Chebyshev (MVUE) UCL      0.0119

   99% Chebyshev (MVUE) UCL      0.0152

Assuming Lognormal Distribution

   95% H-UCL     0.00917    90% Chebyshev (MVUE) UCL     0.00907

Maximum of Logged Data     -4.625 SD of logged Data       0.339

   95% Hall's Bootstrap UCL     0.00766    95% Percentile Bootstrap UCL     0.00783

   95% BCA Bootstrap UCL     0.00803

   95% CLT UCL     0.00791    95% Jackknife UCL     0.00824

   95% Standard Bootstrap UCL     0.0078    95% Bootstrap-t UCL     0.00848

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

RA-Tissue|Selenium

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL     0.00824

   90% Chebyshev(Mean, Sd) UCL     0.00914    95% Chebyshev(Mean, Sd) UCL      0.0104

 97.5% Chebyshev(Mean, Sd) UCL      0.0121    99% Chebyshev(Mean, Sd) UCL      0.0154

SD       0.152 Std. Error of Mean      0.0622

Coefficient of Variation       0.33 Skewness     -0.187

Minimum       0.28 Mean       0.462

Maximum       0.65 Median       0.48

Total Number of Observations       6 Number of Distinct Observations       6

Number of Missing Observations       0

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.788 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.204 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.915 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Gamma GOF Test

A-D Test Statistic       0.396 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.698 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.586

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.587    95% Adjusted-CLT UCL (Chen-1995)       0.559

Theta hat (MLE)      0.0456 Theta star (bias corrected MLE)      0.0893

nu hat (MLE)    121.4 nu star (bias corrected)      62.03

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      10.12 k star (bias corrected MLE)       5.169

K-S Test Statistic       0.23 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.332 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.638    95% Adjusted Gamma UCL (use when n<50)       0.721

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value      39.71

MLE Mean (bias corrected)       0.462 MLE Sd (bias corrected)       0.203

Approximate Chi Square Value (0.05)      44.91
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Lognormal Statistics

Minimum of Logged Data     -1.273 Mean of logged Data     -0.823

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.219 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.882 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       0.756  97.5% Chebyshev (MVUE) UCL       0.883

   99% Chebyshev (MVUE) UCL       1.132

Assuming Lognormal Distribution

   95% H-UCL       0.678    90% Chebyshev (MVUE) UCL       0.665

Maximum of Logged Data     -0.431 SD of logged Data       0.356

   95% Hall's Bootstrap UCL       0.558    95% Percentile Bootstrap UCL       0.558

   95% BCA Bootstrap UCL       0.548

   95% CLT UCL       0.564    95% Jackknife UCL       0.587

   95% Standard Bootstrap UCL       0.556    95% Bootstrap-t UCL       0.582

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       0.587

   90% Chebyshev(Mean, Sd) UCL       0.648    95% Chebyshev(Mean, Sd) UCL       0.733

 97.5% Chebyshev(Mean, Sd) UCL       0.85    99% Chebyshev(Mean, Sd) UCL       1.08

Number of Missing Observations       0

Minimum 2.2000E-4 Mean 8.6667E-4

RA-Tissue|GAMMA-CHLORDANE

General Statistics

Total Number of Observations       6 Number of Distinct Observations       6

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.533 Skewness     -0.225

Maximum     0.0015 Median 9.6500E-4

SD 4.6198E-4 Std. Error of Mean 1.8860E-4

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.238 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.952 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Data appear Normal at 5% Significance Level

5% A-D Critical Value       0.701 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.305 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.401 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL     0.00125    95% Adjusted-CLT UCL (Chen-1995)     0.00116

   95% Modified-t UCL (Johnson-1978)     0.00124

5% K-S Critical Value       0.334 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level
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Theta hat (MLE) 2.8101E-4 Theta star (bias corrected MLE) 5.2424E-4

nu hat (MLE)      37.01 nu star (bias corrected)      19.84

Gamma Statistics

k hat (MLE)       3.084 k star (bias corrected MLE)       1.653

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     0.0016    95% Adjusted Gamma UCL (use when n<50)     0.00204

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value       8.422

MLE Mean (bias corrected) 8.6667E-4 MLE Sd (bias corrected) 6.7405E-4

Approximate Chi Square Value (0.05)      10.73

Lognormal Statistics

Minimum of Logged Data     -8.422 Mean of logged Data     -7.222

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.311 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.88 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL     0.00202  97.5% Chebyshev (MVUE) UCL     0.00251

   99% Chebyshev (MVUE) UCL     0.00346

Assuming Lognormal Distribution

   95% H-UCL     0.00259    90% Chebyshev (MVUE) UCL     0.00167

Maximum of Logged Data     -6.502 SD of logged Data       0.709

   95% Hall's Bootstrap UCL     0.00114    95% Percentile Bootstrap UCL     0.00115

   95% BCA Bootstrap UCL     0.00111

   95% CLT UCL     0.00118    95% Jackknife UCL     0.00125

   95% Standard Bootstrap UCL     0.00114    95% Bootstrap-t UCL     0.00122

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL     0.00125

   90% Chebyshev(Mean, Sd) UCL     0.00143    95% Chebyshev(Mean, Sd) UCL     0.00169

 97.5% Chebyshev(Mean, Sd) UCL     0.00204    99% Chebyshev(Mean, Sd) UCL     0.00274

Number of Missing Observations       0

Minimum 3.8000E-4 Mean     0.00165

RA-Tissue|Oxy-chlordane

General Statistics

Total Number of Observations       6 Number of Distinct Observations       5

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.548 Skewness       0.361

Maximum     0.0031 Median     0.00175

SD 9.0170E-4 Std. Error of Mean 3.6812E-4

Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.266 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.94 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Data appear Normal at 5% Significance Level
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      6       6

      5       1

      5       1

    0.0015 5.6000E-4

    0.0067 5.6000E-4

3.6650E-6      16.67%

    0.0037     0.00191

    0.0037       0.517

      0.928       1.779

-5.712       0.544

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

5% K-S Critical Value       0.334 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.701 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.264 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.404 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL     0.00239    95% Adjusted-CLT UCL (Chen-1995)     0.00231

   95% Modified-t UCL (Johnson-1978)     0.0024

MLE Mean (bias corrected)     0.00165 MLE Sd (bias corrected)     0.00128

Approximate Chi Square Value (0.05)      10.7

Theta hat (MLE) 5.3512E-4 Theta star (bias corrected MLE) 9.9816E-4

nu hat (MLE)      36.93 nu star (bias corrected)      19.8

Gamma Statistics

k hat (MLE)       3.077 k star (bias corrected MLE)       1.65

5% Shapiro Wilk Critical Value       0.788 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.279 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.873 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))     0.00305    95% Adjusted Gamma UCL (use when n<50)     0.00388

Adjusted Level of Significance      0.0122 Adjusted Chi Square Value       8.396

Assuming Lognormal Distribution

   95% H-UCL     0.00501    90% Chebyshev (MVUE) UCL     0.00319

Maximum of Logged Data     -5.776 SD of logged Data       0.715

Lognormal Statistics

Minimum of Logged Data     -7.875 Mean of logged Data     -6.58

5% Lilliefors Critical Value       0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL     0.00225    95% Jackknife UCL     0.00239

   95% Standard Bootstrap UCL     0.00221    95% Bootstrap-t UCL     0.00243

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL     0.00387  97.5% Chebyshev (MVUE) UCL     0.0048

   99% Chebyshev (MVUE) UCL     0.00663

Suggested UCL to Use

95% Student's-t UCL 0.00239

   90% Chebyshev(Mean, Sd) UCL     0.00275    95% Chebyshev(Mean, Sd) UCL     0.00325

 97.5% Chebyshev(Mean, Sd) UCL     0.00395    99% Chebyshev(Mean, Sd) UCL     0.00531

   95% Hall's Bootstrap UCL     0.00249    95% Percentile Bootstrap UCL     0.00221

   95% BCA Bootstrap UCL     0.0022

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

RA-Tissue|cis-Chlordane

General Statistics

Total Number of Observations Number of Distinct Observations

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects
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      0.932

      0.762

      0.279

      0.396

    0.00318 8.9124E-4

    0.00195     0.00457

    0.00497     0.00455

    0.00464     0.00497

    0.00585     0.00706

    0.00874      0.012

      0.254

      0.681

      0.216

      0.358

      4.615       1.979

8.0167E-4     0.00187

     46.15      19.79

    0.0037     0.00263

      2.647      31.76

     19.88      16.58

    0.00507     0.00609

    0.0015     0.00475

     0.01     0.00375

    0.00309       0.65

      2.971       1.597

    0.0016     0.00297

     35.65      19.16

    0.00475     0.00376

     0.0122

     10.23       7.989

    0.00889      0.0114

      0.965

      0.762

      0.199

      0.396

    0.00322 -5.94

    0.00207 0.742

    0.00493 0.00457

    0.00475 0.00521

     0.0103

    -6.008      0.0116

      0.797       3.468

      0.364

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (31.76, α) Adjusted Chi Square Value (31.76, β)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance (β)

Approximate Chi Square Value (19.16, α) Adjusted Chi Square Value (19.16, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

KM Standard Error of Mean (logged)
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    0.00313     -6.123

    0.00221       1.119

    0.00495      0.0399

    0.00497     0.00455

      6       6

      5       1

      5       1

8.3000E-4 3.3000E-4

    0.0033 3.3000E-4

9.3038E-7      16.67%

    0.00193 9.6456E-4

    0.0018       0.501

      0.528     -0.475

    -6.361       0.535

      0.977

      0.762

      0.152

      0.396

    0.00166 4.5047E-4

9.8693E-4     0.00235

    0.00257     0.00234

    0.0024     0.00248

    0.00301     0.00362

    0.00447     0.00614

      0.164

      0.681

      0.142

      0.358

      4.756       2.036

4.0498E-4 9.4613E-4

     47.56      20.36

    0.00193     0.00135

      2.829      33.95

     21.62      18.16

    0.00261     0.0031

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

RA-Tissue|cis-Nonachlor

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (33.95, α) Adjusted Chi Square Value (33.95, β)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)
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8.3000E-4     0.00327

     0.01     0.0021

    0.00341       1.041

      1.591       0.907

    0.00206     0.00361

     19.1      10.88

    0.00327     0.00344

     0.0122

      4.5       3.143

    0.00791      0.0113

      0.989

      0.762

      0.131

      0.396

    0.00168 -6.593

    0.00106 0.744

    0.00255 0.00238

    0.00234 0.00281

    0.00541

    -6.637     0.0054

0.756       3.34

0.345

    0.00163 -6.753

    0.00112 1.072

    0.00256 0.0169

    0.00257     0.00234

      6       5

      5       1

      4       1

4.6000E-4 2.3000E-4

    0.0017 2.3000E-4

1.9472E-7      16.67%

    0.00111 4.4127E-4

    0.0011       0.397

-0.355       1.901

-6.882       0.483

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance (β)

Approximate Chi Square Value (10.88, α) Adjusted Chi Square Value (10.88, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

RA-Tissue|trans-Nonachlor

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects
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      0.924

      0.762

      0.289

      0.396

9.6500E-4 2.2261E-4

4.8771E-4     N/A    

    0.00141     N/A    

    0.00133     N/A    

    0.00163     0.00194

    0.00236     0.00318

      0.48

      0.68

      0.342

      0.358

      6.354       2.675

1.7501E-4 4.1572E-4

     63.54      26.75

    0.00111 6.7991E-4

      3.915      46.98

     32.25      27.92

    0.00141     0.00162

4.6000E-4     0.00259

     0.01     0.00115

    0.00365       1.407

      1.048       0.635

    0.00248     0.00408

     12.57       7.619

    0.00259     0.00325

     0.0122

      2.517       1.589

    0.00785      0.0124

      0.849

      0.762

      0.358

      0.396

9.8277E-4 -7.068

5.0594E-4 0.627

    0.0014 0.00131

    0.00129 0.00136

    0.00238

    -7.132     0.00262

0.683       3.121

0.312

9.4583E-4 -7.247

5.6696E-4 0.992

    0.00141 0.00718

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (46.98, α) Adjusted Chi Square Value (46.98, β)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (7.62, α) Adjusted Chi Square Value (7.62, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

DL/2 is not a recommended method, provided for comparisons and historical reasons

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL
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    0.00141     N/A    

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Warning: One or more Recommended UCL(s) not available!

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level
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19 16

0.014 -4.269

0.35 -1.05

0.0761 -2.928

0.041 0.814

0.0798

0.0183

1.049

2.575

0.694 0.968

0.901 0.901

0.108 0.117

0.137

0.118 0.165

0.11 0.22

1.356

0.0561

0.0761

0.0653

51.54

36.05

0.0369 0.106

34.92 0.108

0.106

0.669 0.14

0.756 0.226

0.19 0.109

0.202 0.123

0.156

0.19

0.258

0.109

0.112   95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Full Data Sets

User Selected Options

From File   Sheet1.wst

E1699M_4,4'-DDE
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0.109

19 18

0.0044 -5.426

0.1 -2.303

0.0297 -3.867

0.019 0.866

0.0274

0.00629

0.922

1.7

0.783 0.975

0.901 0.901

0.0406 0.05

0.0578

0.0427 0.0699

0.0411 0.0938

1.355

0.022

0.0297

0.0256

51.49

36.01

0.0369 0.0401

34.88 0.0406

0.0398

0.419 0.0492

0.756 0.0484

0.154 0.0403

0.202 0.0424

0.0572

0.069

0.0923

0.0425

0.0439   95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_cis-Chlordane

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL
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0.0425

19 15

0.0017 -6.377

0.032 -3.442

0.00879 -5.093

0.0052 0.869

0.00827

0.0019

0.94

1.78

0.782 0.956

0.901 0.901

0.0121 0.0147

0.017

0.0127 0.0206

0.0122 0.0276

1.328

0.00662

0.00879

0.00763

50.45

35.14

0.0369 0.0119

34.02 0.0121

0.0118

0.485 0.0139

0.757 0.016

0.159 0.012

0.202 0.013

0.0171

0.0206

0.0277

0.0126

0.013 95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_Dieldrin

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL
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0.0126

19 17

0.0026 -5.952

0.047 -3.058

0.0142 -4.592

0.0088 0.847

0.0128

0.00293

0.897

1.544

0.802 0.967

0.901 0.901

0.0193 0.0234

0.0272

0.0202 0.0329

0.0195 0.044

1.395

0.0102

0.0142

0.0121

53.02

37.29

0.0369 0.0191

36.14 0.0193

0.019

0.463 0.0209

0.756 0.0213

0.194 0.019

0.202 0.0199

0.027

0.0326

0.0434

0.0202

0.0209   95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_trans-Nonachlor

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL
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0.0202

19 19

3.56E-06 -12.55

0.000176 -8.645

5.771E-05 -10.25

0.0000371 1.149

5.274E-05

1.21E-05

 N/A 

1.174

0.856 0.941

0.901 0.901

7.869E-05 0.000147

0.0001496

8.11E-05 0.0001863

7.924E-05 0.0002584

1.009

5.719E-05

5.771E-05

5.745E-05

38.35

25.17

0.0369 7.761E-05

24.23 7.869E-05

7.729E-05

0.209 8.334E-05

0.765 7.871E-05

0.125 7.836E-05

0.204 8.091E-05

0.0001105

0.0001333

0.0001781

8.794E-05

9.133E-05

8.794E-05

19 17

0.1 -2.303

0.83 -0.186

0.3 -1.354

0.26 0.551

0.184

0.0421

0.612Coefficient of Variation

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

E1630_Methyl Mercury

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Relevant UCL Statistics

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

E1613_TCDD TEQ HH

Potential UCL to Use Use 95% Approximate Gamma UCL

F-589
AECOM

Final

July 2017



1.62

0.851 0.983

0.901 0.901

0.373 0.393

0.469

0.386 0.543

0.376 0.688

2.972

0.101

0.3

0.174

112.9

89.41

0.0369 0.369

87.58 0.373

0.367

0.3 0.408

0.747 0.443

0.11 0.37

0.2 0.38

0.484

0.563

0.719

0.379

0.387

0.379

19 19

3.34E-07 -14.91

0.0000546 -9.815

1.223E-05 -11.79

0.0000076 1.114

1.293E-05

2.966E-06

    N/A    

2.259

0.75 0.941

0.901 0.901

1.738E-05 2.921E-05

3.036E-05

1.875E-05 3.769E-05

1.763E-05 5.209E-05

1.032

1.186E-05

1.223E-05

1.204E-05

39.2

25.86

0.0369 1.711E-05

24.91 1.738E-05

1.687E-05

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

SD

Std. Error of Mean

Coefficient of Variation

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

E1668A_PCB TEQ HH

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Skewness

Relevant UCL Statistics
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0.308 2.127E-05

0.765 3.246E-05

0.119 1.751E-05

0.203 1.894E-05

2.516E-05

3.075E-05

4.174E-05

1.854E-05

1.925E-05

1.854E-05

19 19

0.128 -2.056

3.91 1.364

0.981 -0.415

0.677 0.925

0.949

0.218

0.968

1.894

0.798 0.981

0.901 0.901

1.358 1.749

1.984

1.44 2.417

1.374 3.268

1.222

0.803

0.981

0.887

46.43

31.79

0.0369 1.339

30.73 1.358

1.338

0.323 1.59

0.759 1.718

0.122 1.347

0.202 1.418

1.93

2.341

3.148

1.432

1.481

1.432

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1668A_PCB, TOTAL

General Statistics

Number of Valid Observations Number of Distinct Observations

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

 95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL
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19 12

11 7

36.84%

0.00078 -7.156

0.011 -4.51

0.00338 -6.016

0.003 0.839

0.001 -6.908

0.0028 -5.878

14

5

73.68%

0.809 0.944

0.859 0.859

0.00251 -6.366

0.00263 0.84

0.00355 0.00393

N/A

-6.34

0.808

0.00252

0.00262

0.00357

0.0036

0.00386

0.00383

1.315

0.00257

31.57

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   Sheet1.wst

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

E1699M_2,4'-DDE

General Statistics

Number of Valid Data Number of Detected Data
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0.437

0.744

0.744 0.00253

0.249 0.00255

0.000613

0.0036

0.00354

0.00358

0.000001 0.00425

0.011 0.00366

0.00245 0.00357

0.0013 0.00521

0.00271 0.00636

0.52 0.00863

0.0047

19.75

10.67 0.00357

0.00453

0.00479

19 16

16 3

15.79%

0.0048 -5.339

0.14 -1.966

0.0366 -3.736

0.0358 0.982

0.014 -4.269

0.016 -4.135

8

11

42.11%

0.808 0.974

0.887 0.887

0.032 -3.919

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

E1699M_4,4'-DDD

 95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method
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0.0344 0.996

0.0457 0.0601

0.0204 -3.907

0.0467 0.984

0.039 0.0321

0.0416 0.0344

0.0457

0.0458

0.0481

0.0594

1.108

0.033

35.44

0.288

0.758

0.758 0.0321

0.22 0.0335

0.00794

0.0458

0.0451

0.0457

0.0003135 0.0543

0.14 0.0455

0.0308 0.0448

0.017 0.0666

0.0354 0.0816

0.582 0.111

0.053

22.11

12.42 0.0455

0.0549

0.0578

19 12

12 7

36.84%

0.0014 -6.571

0.02 -3.912

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

For additional insight, the user may want to consult a statistician.

E1699M_4,4'-DDT

General Statistics

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Nu star Potential UCLs to Use

AppChi2  95% KM (BCA) UCL

 95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

 95% DL/2 (t) UCL  95%  H-Stat (DL/2) UCL
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0.00557 -5.561

0.00586 0.835

0.0005 -7.601

0.0041 -5.497

15

4

78.95%

0.698 0.908

0.859 0.859

0.00379 -6.239

0.00518 1.18

0.00585 0.0087

N/A

-6.229

1.132

0.00376

0.00519

0.00583

0.00592

0.00648

0.00791

1.178

0.00472

28.28

0.831

0.746

0.746 0.00406

0.25 0.00488

0.00117

0.00609

0.00599

0.00603

0.000001 0.00978

0.02 0.00651

0.00352 0.00615

0.0021 0.00916

0.00535 0.0114

0.239 0.0157

0.0147

9.075

3.372 0.00651

0.00946

AppChi2  95% KM (BCA) UCL

 95% Gamma Approximate UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

SD in Original Scale

   95% t UCL

 95% Percentile Bootstrap UCL

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect
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0.0104

19 18

16 1

5.26%

0.0018 -6.32

0.055 -2.9

0.0125 -4.771

0.0131 0.882

0.0064 -5.051

0.0064 -5.051

0.726 0.977

0.897 0.897

0.012 -4.822

0.0129 0.885

0.0172 0.0199

0.00582 -4.809

0.019 0.873

0.0134 0.0121

0.0149 0.0129

0.0172

0.0169

0.0198

0.0197

1.228

0.0102

44.21

0.539

0.758

0.758 0.0121K-S Test Statistic Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

E1699M_cis-Nonachlor

General Statistics

Number of Valid Data Number of Detected Data

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL
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0.208 0.0126

0.00297

0.0172

0.0169

0.0172

0.0018 0.0218

0.055 0.0179

0.012 0.0171

0.0072 0.025

0.013 0.0306

1.202 0.0416

0.00999

45.66

31.16 0.025

0.0176

0.0182

19 17

15 2

10.53%

0.0024 -6.032

0.042 -3.17

0.0132 -4.672

0.0119 0.867

0.0073 -4.92

0.014 -4.269

13

6

68.42%

0.803 0.956

0.892 0.892

0.0124 -4.737

0.0115 0.847

0.017 0.0203

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

E1699M_GAMMA-CHLORDANE

 95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2  95% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean
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0.00454 -4.742

0.0192 0.846

0.0122 0.0124

0.0173 0.0115

0.0169

0.0169

0.0177

0.0201

1.341

0.00988

45.6

0.456

0.755

0.755 0.0124

0.213 0.0112

0.00266

0.017

0.0168

0.017

0.00222 0.0193

0.042 0.0171

0.0124 0.017

0.0077 0.024

0.0115 0.029

1.306 0.0388

0.00947

49.62

34.45 0.0171

0.0178

0.0184

19 18

17 1

5.26%

0.0006 -7.419

0.012 -4.423

0.00361 -5.979

0.0032 0.889

0.0035 -5.655

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

For additional insight, the user may want to consult a statistician.

E1699M_Heptachlor Epoxide

General Statistics

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Nu star Potential UCLs to Use

AppChi2  95% KM (BCA) UCL

 95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale
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0.0035 -5.655

0.822 0.965

0.897 0.897

0.00351 -5.998

0.00314 0.868

0.00476 0.00595

0.0008439 -6.001

0.00563 0.869

0.00308 0.00351

0.00458 0.00314

0.00476

0.00476

0.00502

0.00594

1.335

0.0027

48.04

0.317

0.756

0.756 0.00351

0.207 0.00306

0.0007246

0.00477

0.0047

0.00477

0.0006 0.00542

0.012 0.00485

0.00353 0.00478

0.0023 0.00667

0.00313 0.00804

1.393 0.0107

0.00254

52.95

37.23 0.00667

0.00503

0.00519

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

AppChi2  95% KM (Chebyshev) UCL

 95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

 95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Maximum Non-Detect Maximum Non-Detect

UCL Statistics
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19 17

15 2

10.53%

0.00037 -7.902

0.0065 -5.036

0.00223 -6.465

0.002 0.88

0.00038 -7.875

0.00071 -7.25

5

14

26.32%

0.8 0.958

0.892 0.892

0.00202 -6.654

0.00198 1.009

0.00281 0.004

0.0017 -6.626

0.00234 0.961

0.00263 0.00203

0.00266 0.00197

0.00282

0.00281

0.00303

0.00375

1.308

0.0017

44.47

0.501

0.755

0.755 0.00204

0.213 0.00192

0.0004533

0.00282   95% KM (t) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

E1699M_Hexachlorobenzene

General Statistics

Number of Valid Data Number of Detected Data
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0.00278

0.00282

0.000001 0.00307

0.0065 0.00286

0.00199 0.00286

0.0012 0.00401

0.00201 0.00487

0.544 0.00655

0.00366

20.68

11.35 0.00286

0.00363

0.00383

19 18

17 1

5.26%

0.00072 -7.236

0.038 -3.27

0.0078 -5.39

0.00952 1.051

0.0022 -6.119

0.0022 -6.119

0.701 0.983

0.897 0.897

0.00745 -5.465

0.00938 1.072

0.0112 0.0149

0.00566 -5.463

0.0111 1.069

0.0101 0.00745

0.0102 0.00937

0.0112

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

E1699M_Oxychlordane

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL
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0.0113

0.012

0.0149

0.927

0.00842

33.36

0.529

0.765

0.765 0.00746

0.209 0.00912

0.00215

0.0112

0.011

0.0112

0.000001 0.0152

0.038 0.0117

0.00739 0.0111

0.0038 0.0168

0.00942 0.0209

0.589 0.0289

0.0125

22.4

12.64 0.0168

0.0131

0.0138

19 17

10 2

10.53%

0.02 -3.912

0.4 -0.916

0.0841 -2.819

0.0939 0.777

0.02 -3.912

0.02 -3.912

0.622 0.932

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

For additional insight, the user may want to consult a statistician.

SW6010B_Chromium

General Statistics

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Nu star Potential UCLs to Use

AppChi2  95% KM (Chebyshev) UCL

 95% Gamma Approximate UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H UCL
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0.892 0.892

0.0763 -3.007

0.0915 0.924

0.113 0.131

0.071 -3.009

0.0956 0.93

0.109 0.0763

0.107 0.0916

0.113

0.113

0.128

0.132

1.36

0.0619

46.24

0.959

0.754

0.754 0.0774

0.213 0.0884

0.0209

0.114

0.112

0.113

0.000001 0.178

0.4 0.115

0.0753 0.116

0.05 0.168

0.0924 0.208

0.425 0.285

0.177

16.14

8.061 0.168

0.151

0.161

19 14

7 5

26.32%

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

CALC_Mercury, Inorganic

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

AppChi2  95% KM (Chebyshev) UCL

 95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

 95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value
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0.01

0.3

0.0586

0.0586

0.0586

0

0.613

0.874

N/A

0.0432

0.0725

0.072

N/A

0.0271

0.0877

0.062

0.0627

0.0737

0.0458

0.0691

0.0164

0.0743

0.0728

0.074

0.148

0.0789

0.0737

0.117

0.148

0.209

19 4

3 15

78.95%

0.0006 -7.419

0.0054 -5.221

0.0023 -6.503

0.00227 1.099

0.0003 -8.112

0.0004 -7.824

15

4

78.95%

0.853 0.851

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean

SD

   95% DL/2 (t) UCL

Minimum Detected Log Statistics Not Avaliable

UCL Statistics

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic

Note: DL/2 is not a recommended method.

95% KM (Chebyshev) UCL

97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

   95% KM (bootstrap t) UCL

   95% KM (BCA) UCL

   95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

   95% KM (z) UCL

   95% KM (jackknife) UCL

Mean

SD

SE of Mean

   95% KM (Percentile Bootstrap) UCL Kaplan-Meier (KM) Method

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Gamma Statistics Not Available Data Follow Appr. Gamma Distribution at 5% Significance Level

   95% MLE (Tiku) UCL

SD

   95% MLE (t) UCL

Potential UCLs to Use Nonparametric Statistics

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Normal Distribution Test with Detected Values Only

Not Available

Mean of Detected

Maximum Non-Detect

Maximum Detected

Mean of Detected

Mean of Detected

Raw Statistics Log-transformed Statistics

Thallium (ac-ft)

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test StatisticF-604 AECOM
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0.748 0.748

0.0006316 -8.154

0.00128 0.991

0.00114 0.0008624

N/A

-10.58

2.807

0.0005083

0.00133

0.00104

0.00105

0.00132

0.057

0.494

0.00465

3.954

0.435

0.664

0.664 0.0009579

0.401 0.00114

0.0003015

0.00148

0.00145

0.00142

0.000001 0.00162

0.0054 0.00275

0.000485 0.00289

0.000001 0.00227

0.00134 0.00284

0.173 0.00396

0.00281

6.562

1.934 0.00148

0.00165 0.00289

 N/A

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

   95% t UCL

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL (Use when n >= 40)  95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL (Use when n < 40)

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star
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5 5

0.012 -4.423

0.03 -3.507

0.0196 -3.985

0.02 0.366

0.00713

0.00319

0.364

0.603

0.95 0.964

0.762 0.762

0.0264 0.0317

0.0335

0.0258 0.0395

0.0265 0.0513

3.962

0.00495

0.0196

0.00985

39.62

26.2

0.0086 0.0248

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Full Data Sets

User Selected Options

From File   ProUCL.wst

RA-Tissue|4,4'-DDE
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21.55 0.0264

0.0243

0.237 0.0278

0.679 0.0251

0.209 0.0248

0.358 0.0244

0.0335

0.0395

0.0513

0.0296

0.036

0.0264

5 4

0.03 -3.507

0.33 -1.109

0.132 -2.478

0.07 1.093

0.131

0.0585

0.991

1.063

0.844 0.881

0.762 0.762

Assuming Normal Distribution
Assuming Lognormal Distribution

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10-15 or more observations for accurate and meaningful bootstrap results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Warning:  There are only 4 Distinct Values in this data

There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.

Those methods will return a 'N/A' value on your output display!

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

RA-Tissue|Chromium

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL
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0.257 2.773

0.396

0.258 0.51

0.261 0.736

0.631

0.209

0.132

0.166

6.308

1.799

0.0086 0.228

0.939 0.257

0.216

0.405 0.644

0.689 0.836

0.242 0.218

0.363 0.226

0.387

0.497

0.714

0.463

0.887

0.257

5 5

0.01 -4.605

0.017 -4.075

0.013 -4.362

0.012 0.22

0.00292

0.0013

0.224

0.605

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

RA-Tissue|cis-Chlordane

General Statistics

Number of Valid Observations Number of Distinct Observations

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

   95% Student's-t UCL    95% H-UCL
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0.928 0.944

0.762 0.762

0.0158 0.0167

0.0186

0.0155 0.021

0.0158 0.0257

10.39

0.00125

0.013

0.00403

103.9

81.41

0.0086 0.0151

72.72 0.0158

0.0149

0.292 0.0193

0.679 0.024

0.231 0.015

0.357 0.0148

0.0187

0.0211

0.026

0.0166

0.0186

0.0158

5 5

0.0045 -5.404

0.0067 -5.006

0.00538 -5.238

0.0048 0.181

0.0009985

0.00044654

0.186

Std. Error of Mean

Coefficient of Variation

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

RA-Tissue|Dieldrin

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

the resulting calculations may not be reliable enough to draw conclusions
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0.695

0.834 0.841

0.762 0.762

0.00633 0.00656

0.00727

0.00626 0.00809

0.00636 0.0097

15.23

0.00035323

0.00538

0.00138

152.3

124.8

0.0086 0.00611

113.9 0.00633

0.00603

0.549 0.0104

0.678 0.0166

0.337 0.00606

0.357 0.00612

0.00733

0.00817

0.00982

0.00657

0.0072

0.00633

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness
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5 5

0.00000112 -13.7

0.0000302 -10.41

0.000014048 -11.8

0.0000112 1.447

0.000013166

5.8881E-06

    N/A

0.344

0.887 0.9

0.762 0.762

0.000026601 0.00311

0.000056411

0.000024701 0.000073964

0.000026752 0.00010844

0.506

0.000027763

0.000014048

0.000019749

5.06

1.18

0.0086 0.000023733

0.551 0.000026601

0.000022672

0.339 0.000035814

0.693 0.000032299

0.231 0.000023384

0.365 0.000022664

0.000039714

0.000050819

0.000072634

0.000060241

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

General Statistics

Number of Valid Observations Number of Distinct Observations
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0.00012898

0.000026601

5 4

0.11 -2.207

0.2 -1.609

0.156 -1.877

0.15 0.219

0.0329

0.0147

0.211

-0.116

0.967 0.949

0.762 0.762

0.187 0.2

0.223

0.179 0.252

0.187 0.308

10.9

0.0143

0.156

0.0472

Theta Star

MLE of Mean

MLE of Standard Deviation

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10-15 or more observations for accurate and meaningful bootstrap results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Warning:  There are only 4 Distinct Values in this data

There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.

Those methods will return a 'N/A' value on your output display!

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

RA-Tissue|Methyl Mercury

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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109

85.94

0.0086 0.18

77 0.187

0.178

0.278 0.186

0.679 0.188

0.245 0.178

0.357 0.174

0.22

0.248

0.302

0.198

0.221

0.187

5 5

0.00000291 -12.75

0.00000709 -11.86

0.000004318 -12.42

0.00000314 0.402

1.8565E-06

8.3024E-07

    N/A

1.049

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

RA-Tissue|PCB TEQ HH

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: For highly negative-skewed data, confidence limits

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL
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0.809 0.819

0.762 0.762

6.0879E-06 7.4673E-06

7.6562E-06

0.0000061 9.1079E-06

6.1529E-06 0.000011959

3.14

1.3751E-06

0.000004318

2.4367E-06

31.4

19.6

0.0086 5.6836E-06

15.66 6.0879E-06

5.5191E-06

0.595 0.000027315

0.68 0.000025667

0.359 0.000005574

0.358 0.000005604

7.9369E-06

9.5028E-06

0.000012579

6.9187E-06

8.6578E-06

6.0879E-06

5 5

0.16 -1.833

0.583 -0.54

0.334 -1.243

0.228 0.602

0.2

0.0894

0.599

0.605

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

RA-Tissue|PCB, TOTAL

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
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0.819 0.852

0.762 0.762

0.524 0.931

0.717

0.507 0.883

0.528 1.21

1.567

0.213

0.334

0.267

15.67

7.727

0.0086 0.481

5.465 0.524

0.465

0.525 1.159

0.682 2.33

0.29 0.476

0.359 0.485

0.723

0.892

1.223

0.677

0.957

0.524

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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12 9

0.051 -2.976

0.76 -0.274

0.278 -1.476

0.215 0.677

0.186

0.0537

0.67

1.666

0.845 0.939

0.859 0.859

0.374 0.467

0.53

0.393 0.637

0.378 0.849

2.098

0.132

0.278

0.192

50.34

35.05

0.029 0.366

33.11 0.374

0.361

0.371 0.428

0.74 0.782

0.184 0.371

0.248 0.389

0.512

0.613

0.812

0.399

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

General UCL Statistics for Full Data Sets

User Selected Options

From File   Sheet1.wst

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_4,4'-DDE

General Statistics

Number of Valid Observations Number of Distinct Observations

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000
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0.422

0.399

12 10

0.014 -4.269

0.081 -2.513

0.0395 -3.321

0.04 0.452

0.0174

0.00502

0.44

1.044

0.919 0.956

0.859 0.859

0.0485 0.0532

0.0626

0.0494 0.0726

0.0488 0.0921

4.375

0.00903

0.0395

0.0189

105

82.35

0.029 0.0478

79.29 0.0485

0.0474

0.302 0.0513

0.732 0.0548

0.151 0.0478

0.246 0.0493

0.0614

0.0708

0.0894

0.0504

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_cis-Nonachlor

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

 95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL
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0.0523

0.0485

12 11

0.012 -4.423

0.097 -2.333

0.0398 -3.36

0.0355 0.547

0.0225

0.00649

0.566

1.519

0.879 0.986

0.859 0.859

0.0514 0.058

0.0679

0.0535 0.0801

0.0519 0.104

2.955

0.0135

0.0398

0.0231

70.92

52.53

0.029 0.0504

50.12 0.0514

0.0502

0.199 0.0566

0.736 0.0694

0.134 0.0509

0.247 0.0538

0.068

0.0803

0.104

0.0537

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_Dieldrin

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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0.0562

0.0514

12 12

0.025 -3.689

0.15 -1.897

0.0666 -2.833

0.0595 0.525

0.0352

0.0102

0.528

1.17

0.918 0.98

0.859 0.859

0.0848 0.0953

0.112

0.087 0.131

0.0854 0.17

3.202

0.0208

0.0666

0.0372

76.85

57.66

0.029 0.0833

55.13 0.0848

0.0826

0.147 0.0917

0.735 0.095

0.091 0.0835

0.246 0.0848

0.111

0.13

0.168

0.0887

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_GAMMA-CHLORDANE

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

 95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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0.0928

0.0848

12 11

0.0033 -5.714

0.045 -3.101

0.0168 -4.293

0.017 0.698

0.0111

0.0032

0.662

1.451

0.861 0.949

0.859 0.859

0.0225 0.0289

0.0326

0.0235 0.0393

0.0227 0.0525

2.009

0.00834

0.0168

0.0118

48.22

33.28

0.029 0.022

31.4 0.0225

0.0217

0.366 0.0247

0.74 0.0292

0.16 0.0219

0.248 0.0239

0.0307

0.0367

0.0486

0.0243

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_Oxychlordane

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

 95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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0.0257

0.0225

12 12

0.025 -3.689

0.082 -2.501

0.0539 -2.976

0.0545 0.358

0.0179

0.00517

0.332

0.14

0.971 0.964

0.859 0.859

0.0632 0.0674

0.0788

0.0626 0.0895

0.0632 0.11

6.941

0.00777

0.0539

0.0205

166.6

137.7

0.029 0.0624

133.7 0.0632

0.0622

0.155 0.0637

0.731 0.0628

0.11 0.0619

0.245 0.0625

0.0765

0.0862

0.105

0.0652

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_trans-Nonachlor

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

 95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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0.0672

0.0632

12 9

0.06 -2.813

0.22 -1.514

0.113 -2.273

0.1 0.448

0.0545

0.0157

0.481

1.101

0.855 0.923

0.859 0.859

0.142 0.151

0.178

0.145 0.206

0.142 0.261

4.094

0.0277

0.113

0.056

98.27

76.4

0.029 0.139

73.46 0.142

0.138

0.434 0.162

0.732 0.165

0.148 0.138

0.246 0.143

0.182

0.212

0.27

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

SW6010B_Chromium

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

 95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL
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0.146

0.152

0.146

12 9

0.0049 -5.319

0.096 -2.343

0.0149 -4.724

0.0069 0.807

0.0257

0.00741

1.725

3.41

0.408 0.664

0.859 0.859

0.0282 0.0231

0.0246

0.0349 0.0301

0.0294 0.0409

0.886

0.0168

0.0149

0.0158

21.26

11.78

0.029 0.0271

10.72 0.0282

0.0267

2.298 0.128

0.754 0.0838

0.358 0.0294

0.252 0.0374

0.0472

0.061197.5% Chebyshev(Mean, Sd) UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

SW6020_Cobalt

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

 95% Approximate Gamma UCL
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0.0886

0.0268

0.0295

0.0472

12 11

0.41 -0.892

0.95 -0.0513

0.58 -0.579

0.515 0.264

0.173

0.05

0.299

1.493

0.781 0.845

0.859 0.859

0.67 0.674

0.772

0.685 0.855

0.673 1.02

11.01

0.0527

0.58

0.175

264.2

227.6

0.029 0.662

222.4 0.67

0.661

1.01 0.764

0.731 0.748

0.268 0.667

0.245 0.683

0.798

0.89297.5% Chebyshev(Mean, Sd) UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

SW7742_Selenium

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL
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1.078

0.673

0.689

0.67

0.673

12 12

0.0013 -6.645

0.011 -4.51

0.00457 -5.601

0.0034 0.674

0.00322

0.00092902

0.705

1.128

0.845 0.959

0.859 0.859

0.00624 0.00751

0.00853

0.00642 0.0103

0.00629 0.0137

1.941

0.00235

0.00457

0.00328

46.59

31.93

0.029 0.00609

30.08 0.00624

0.00606

0.404 0.00685

0.74 0.00631

0.163 0.00608

0.248 0.00641

Kolmogorov-Smirnov Test Statistic  95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

429M_Benzo(a)anthracene

General Statistics

Number of Valid Observations Number of Distinct Observations

or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL
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0.00862

0.0104

0.0138

0.00666

0.00707

0.00666

12 10

0.001 -6.908

0.04 -3.219

0.0183 -4.359

0.017 1.071

0.0125

0.0036

0.679

0.225

0.946 0.879

0.859 0.859

0.0248 0.0606

0.0519

0.0245 0.0652

0.0248 0.0913

1.206

0.0152

0.0183

0.0167

28.94

17.66

0.029 0.0242

16.33 0.0248

0.0239

0.339 0.0251

0.745 0.0245

0.156 0.0238

0.249 0.0241

0.034

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level
95% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Relevant UCL Statistics

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

CALC_Mercury, Inorganic

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL
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0.0408

0.0541

0.03

0.0325

0.0248

12 11

0.0000142 -11.16

0.000756 -7.187

0.00027907 -8.8

0.000248 1.387

0.00024665

0.000071203

0.884

0.68

0.909 0.888

0.859 0.859

0.00040694 0.00182

0.001

0.00041112 0.00129

0.00040927 0.00185

0.764

0.00036548

0.00027907

0.00031936

18.33

9.626

0.029 0.00039618

8.679 0.00040694

0.00038917

0.367 0.00042317

0.759 0.00040537

0.156 0.00039489

0.253 0.00039858

0.00058943

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Relevant UCL Statistics

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

E1613_TCDD TEQ HH

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL
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0.00072373

0.00098752

0.00053125

0.00058922

0.00040694

12 10

0.069 -2.674

0.28 -1.273

0.119 -2.244

0.09 0.47

0.0683

0.0197

0.574

1.614

0.712 0.786

0.859 0.859

0.155 0.16

0.188

0.161 0.219

0.156 0.279

3.406

0.035

0.119

0.0645

81.73

61.9

0.029 0.152

59.27 0.155

0.151

1.412 0.174

0.734 0.146

0.36 0.152

0.246 0.16

0.205

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Relevant UCL Statistics

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

E1630_Methyl Mercury

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL
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0.242

0.315

0.157

0.164

0.155

0.156

12 12

0.846 -0.167

14.8 2.695

4.763 1.323

3.985 0.735

3.674

1.061

0.771

2.011

0.81 0.98

0.859 0.859

6.668 8.496

9.415

7.165 11.42

6.77 15.35

1.748

2.725

4.763

3.602

41.96

28.11

0.029 6.507

26.39 6.668

6.411

0.226 8.129

0.741 14.95

0.114 6.562Kolmogorov-Smirnov Test Statistic  95% Percentile Bootstrap UCL

 95% Standard Bootstrap UCL

Anderson-Darling Test Statistic  95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value  95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance  95% CLT UCL

Adjusted Chi Square Value  95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

 95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1668A_PCB, TOTAL

General Statistics

Number of Valid Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL

or 95% Modified-t UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

F-631 AECOM

Final

July 2017



0.248 7.621

9.386

11.39

15.32

7.11

7.573

7.11

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

 95% Approximate Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL
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12 9

9 3

25.00%

0.011 -4.51

0.18 -1.715

0.0623 -3.178

0.0564 0.993

0.015 -4.2

0.062 -2.781

8

4

66.67%

0.866 0.947

0.829 0.829

0.0522 -3.382

0.0518 0.982

0.0791 0.0941

0.0288 -3.411

0.077 0.958

0.0687 0.051

0.0929 0.0524

0.0768

0.0813

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

E1699M_2,4'-DDD

General Statistics

Number of Valid Data Number of Detected Data

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\Water\ProjectFiles\P120\12182_Passaic\Tasks\Risk Assessment temporary\Risk Spreadsheet Tool\EPCs\Tissue\Sitewide UCLs\Common Carp\ProUCL Input\COPCs-Common Carp.wst
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0.997

0.0625

17.95

0.272

0.736

0.736 0.0511

0.285 0.0502

0.0155

0.0788

0.0765

0.0785

0.011 0.0947

0.18 0.0786

0.0572 0.0761

0.045 0.118

0.0497 0.148

1.269 0.205

0.0451

30.44

18.84 0.0788

0.0924 0.0761

0.0997

12 7

7 5

41.67%

0.0013 -6.645

0.069 -2.674

0.0272 -4.214

0.0238 1.462

0.012 -4.423

0.043 -3.147

11

1

91.67%

UCL Statistics

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 7 Detected Values in this data

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Note: DL/2 is not a recommended method.

E1699M_2,4'-DDE

General Statistics

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star
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0.93 0.887

0.803 0.803

0.0216 -4.285

0.0193 1.125

0.0316 0.0854

N/A

-4.701

1.255

0.0179

0.0211

0.0281

0.0306

0.64

0.0425

8.953

0.317

0.729

0.729 0.0192

0.32 0.0204

0.0067

0.0312

0.0302

0.0311

0.0013 0.0342

0.069 0.0306

0.0264 0.0318

0.0256 0.0484

0.0178 0.061

1.206 0.0859

0.0219

28.94

17.66 0.0312

0.0433 0.0318

0.0469

12 5

5 7

58.33%Percent Non-Detects

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

E1699M_2,4'-DDT

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

SD in Original Scale

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value
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0.0017 -6.377

0.027 -3.612

0.00864 -5.234

0.0104 1.05

0.0016 -6.438

0.046 -3.079

12

0

100.00%

0.722 0.952

0.762 0.762

0.00953 -5.068

0.00837 1.04

0.0139 0.0487

N/A

-5.748

0.904

0.00504

0.00708

0.00896

0.011

0.603

0.0143

6.03

0.411

0.69

0.69 0.00592

0.363 0.00727

0.00264

0.0107

0.0103

0.0104

0.000000001 0.0177

0.027 0.012

0.00748 0.0107

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Mean in Original Scale

SD in Original Scale

 95% Percentile Bootstrap UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Detected Minimum Detected
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0.00713 0.0174

0.00677 0.0224

0.391 0.0322

0.0191

9.385

3.561 0.0107

0.0197

0.0231

12 11

11 1

8.33%

0.038 -3.27

0.5 -0.693

0.182 -1.944

0.134 0.737

0.12 -2.12

0.12 -2.12

0.874 0.995

0.85 0.85

0.171 -2.016

0.133 0.746

0.24 0.3

0.14 -2.006

0.166 0.735

0.226 0.172

0.238 0.132

0.235

0.25

1.703

0.107

37.47

0.155

0.7385% A-D Critical Value Kaplan-Meier (KM) Method

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

E1699M_4,4'-DDD

General Statistics

Number of Valid Data Number of Detected Data

 95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2  95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL
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0.738 0.172

0.258 0.127

0.0384

0.241

0.235

0.241

0.038 0.282

0.5 0.234

0.173 0.237

0.135 0.34

0.132 0.412

1.725 0.554

0.1

41.41

27.66 0.241

0.259 0.237

0.275

12 6

6 6

50.00%

0.0014 -6.571

0.016 -4.135

0.00525 -5.552

0.00534 0.789

0.0076 -4.88

0.041 -3.194

12

0

100.00%

0.649 0.857

0.788 0.788

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Note: DL/2 is not a recommended method.

E1699M_4,4'-DDT

General Statistics

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD
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0.00786 -5.124

0.00603 0.798

0.011 0.0318

N/A

-5.631

0.556

0.00431

0.00376

0.00638

0.00681

1.012

0.00519

12.15

0.776

0.706

0.706 0.00453

0.336 0.00414

0.00153

0.00728

0.00705

0.00725

0.0014 0.0168

0.016 0.00775

0.0053 0.00702

0.00498 0.0112

0.00361 0.0141

2.638 0.0198

0.00201

63.31

46 0.00728

0.00729 0.00702

0.00767

12 5

5 7

58.33%

0.00004 -10.13

0.00075 -7.195

0.0003276 -8.483

0.00028541 1.208

0.000077 -9.472

0.0013 -6.645

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

E1699M_Aldrin

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (% Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

SD in Original Scale

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

 95% DL/2 (t) UCL  95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean

SD SD
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12

0

100.00%

0.927 0.922

0.762 0.762

0.00028813 -8.667

0.00026714 1.14

0.00042662 0.00103

N/A

-9.233

1.056

0.00017498

0.00022125

0.00028259

0.00031365

0.624

0.00052472

6.243

0.295

0.689

0.689 0.00019166

0.363 0.00022908

8.2107E-05

0.00033911

0.00032671

0.00032553

0.00004 0.00039854

0.00075 0.00045909

0.00033698 0.000436

0.00031909 0.00054955

0.00018641 0.00070441

1.977 0.00101

0.00017048

47.44

32.63 0.00033911

0.00048989 0.000436 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Mean in Original Scale

SD in Original Scale

 95% Percentile Bootstrap UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage
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0.00051959

12 11

10 1

8.33%

0.049 -3.016

0.27 -1.309

0.13 -2.139

0.0605 0.467

0.039 -3.244

0.039 -3.244

0.921 0.979

0.85 0.85

0.121 -2.289

0.0659 0.684

0.155 0.167

0.12 -2.233

0.0652 0.553

0.153 0.122

0.153 0.0635

0.151

0.158

3.951

0.0328

86.92

0.208

0.731

0.731 0.123

0.256 0.0596

0.018

0.155

0.153

0.155

0.0185 0.165

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum   95% KM (bootstrap t) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

E1699M_cis-Chlordane

General Statistics

Number of Valid Data Number of Detected Data

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.
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0.27 0.156

0.12 0.152

0.125 0.202

0.066 0.236

2.298 0.302

0.0524

55.14

39.08 0.155

0.17 0.152

0.179

12 11

9 1

8.33%

0.0053 -5.24

0.038 -3.27

0.0168 -4.225

0.00942 0.551

0.017 -4.075

0.017 -4.075

0.897 0.979

0.85 0.85

0.0161 -4.27

0.00929 0.548

0.0209 0.0234

0.0139 -4.256

0.0117 0.536

0.02 0.0162

0.0223 0.00918

0.0208

0.0216

2.851

0.00588

62.72

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% MLE (Tiku) UCL SD in Original Scale

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Note: DL/2 is not a recommended method.

E1699M_Heptachlor Epoxide

General Statistics

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Maximum    95% KM (BCA) UCL
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0.246

0.733

0.733 0.0162

0.257 0.00882

0.00268

0.021

0.0206

0.021

0.0053 0.0237

0.038 0.0205

0.0164 0.0206

0.0138 0.0279

0.00906 0.033

3.115 0.0429

0.00527

74.77

55.86 0.021

0.022 0.0206

0.023

12 11

9 1

8.33%

0.0021 -6.166

0.028 -3.576

0.0104 -4.871

0.00825 0.843

0.0075 -4.893

0.0075 -4.893

0.876 0.938

0.85 0.85

0.00985 -4.931

0.0081 0.83

0.0141 0.0185

0.00752 -4.929

0.0107 0.829

0.0131 0.00986   95% MLE (t) UCL Mean in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

SD SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

E1699M_Hexachlorobenzene

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean
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0.0144 0.00809

0.0136

0.0141

1.357

0.00767

29.86

0.416

0.74

0.74 0.00984

0.259 0.00777

0.00235

0.0141

0.0137

0.014

0.0021 0.0152

0.028 0.014

0.00993 0.0135

0.00615 0.0201

0.00804 0.0245

1.417 0.0332

0.00701

34.02

21.68 0.0141

0.0156 0.0135

0.0167

12 4

4 8

66.67%

0.007 -4.962

0.092 -2.386

0.0403 -3.651

0.0386 1.151

0.005 -5.298

0.009 -4.711

9

3

75.00%Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

SW6020_Antimony

General Statistics

Number of Valid Data Number of Detected Data

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

 95% MLE (Tiku) UCL SD in Original Scale

 95% Percentile Bootstrap UCL
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0.911 0.969

0.748 0.748

0.0155 -5.061

0.0272 1.212

0.0296 0.025

N/A

-6.301

2.181

0.0139

0.028

0.0275

0.0351

0.487

0.0827

3.895

0.251

0.664

0.664 0.0181

0.401 0.0249

0.00829

0.033

0.0317

0.0303

0.007 0.0345

0.092 0.092

0.0394 0.0545

0.039 0.0542

0.0203 0.0698

2.696 0.101

0.0146

64.71

47.21 0.033

0.054 0.0545

 N/A

12 6

General Statistics

Number of Valid Data Number of Detected Data

SW6020_Thallium

Note: DL/2 is not a recommended method.

AppChi2    95% KM (t) UCL

 95% Gamma Approximate UCL  95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD in Log Scale

Mean in Original Scale

SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

F-645

AECOM

Final

July 2017



6 6

50.00%

0.0005 -7.601

0.029 -3.54

0.0057 -6.425

0.0114 1.5

0.0005 -7.601

0.0007 -7.264

8

4

66.67%

0.539 0.789

0.788 0.788

0.003 -7.258

0.0082 1.337

0.00726 0.00617

N/A

-7.84

1.885

0.00291

0.00824

0.00761

0.00995

0.363

0.0157

4.359

1.026

0.736

0.736 0.0031

0.349 0.00782

0.00247

0.00754

0.00717

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

nu star

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Mean in Original Scale

SD in Original Scale

 95% Percentile Bootstrap UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Number of Distinct Detected Data Number of Non-Detect Data
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0.0073

0.000000001 0.0991

0.029 0.00795

0.00417 0.00778

0.00075 0.0139

0.00833 0.0185

0.183 0.0277

0.0228

4.398

0.885 0.0277

0.0207

0.0272

12 6

6 6

50.00%

0.0005 -7.601

0.029 -3.54

0.0057 -6.425

0.0114 1.5

0.0005 -7.601

0.0007 -7.264

8

4

66.67%

0.539 0.789

0.788 0.788

0.003 -7.258

0.0082 1.337

0.00726 0.00617

N/A

-7.84

1.885

0.00291

0.00824

0.00761

0.00995

0.363

0.0157

4.359

1.026

0.736

0.736 0.0031

0.349 0.00782

0.00247

0.00754

 95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

SW6020_Thallium

Theta star

Nu star Potential UCLs to Use

AppChi2  99% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

SD in Original Scale

 95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

95% KM (t) UCLF-647
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0.00717

0.0073

0.000000001 0.0991

0.029 0.00795

0.00417 0.00778

0.00075 0.0139

0.00833 0.0185

0.183 0.0277

0.0228

4.398

0.885 0.0277

0.0207

0.0272

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Maximum    95% KM (BCA) UCL

Mean  95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

AppChi2  99% KM (Chebyshev) UCL

 95% Gamma Approximate UCL
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Blue Crab – Muscle Only 
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Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00115

Anderson-Darling 5% Critical Value 0.744    95% Hall's Bootstrap UCL 0.00096569

Kolmogorov-Smirnov Test Statistic 0.205  95% Percentile Bootstrap UCL 0.00096762

 95% Approximate Gamma UCL 0.00101

   95% Adjusted Gamma UCL 0.00102

97.5% Chebyshev(Mean, Sd) UCL 0.00127

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.00151

   95% Standard Bootstrap UCL 0.00097036

Anderson-Darling Test Statistic 0.811    95% Bootstrap-t UCL 0.00097327

Adjusted Level of Significance 0.0383    95% CLT UCL 0.00097406

Adjusted Chi Square Value 218.4    95% Jackknife UCL 0.00097925

Kolmogorov-Smirnov 5% Critical Value 0.19    95% BCA Bootstrap UCL 0.00096095

k star (bias corrected) 6.122 Data appear Normal at 5% Significance Level

Theta Star 0.00014164

   95% Modified-t UCL (Johnson-1978) 0.00097839    99% Chebyshev (MVUE) UCL 0.00169

nu star 257.1

Approximate Chi Square Value (.05) 221 Nonparametric Statistics

MLE of Mean 0.00086714

MLE of Standard Deviation 0.00035046

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00124

 95% Adjusted-CLT UCL (Chen-1995) 0.00096854  97.5% Chebyshev (MVUE) UCL 0.00139

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00097925    95% H-UCL 0.00105

Gamma Distribution Test Data Distribution

Relevant UCL Statistics

Std. Error of Mean 6.5002E-05

Coefficient of Variation 0.344

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.954 Shapiro Wilk Test Statistic 0.887

Median 0.00096 SD of log Data 0.418

SD 0.00029788

Maximum 0.0014 Maximum of Log Data -6.571

Mean 0.00086714 Mean of log Data -7.122

Skewness -0.364

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Full Data Sets

User Selected Options

From File   WorkSheet.wst

Raw Statistics Log-transformed Statistics

Minimum 0.00027 Minimum of Log Data -8.217

E1699M_Heptachlor Epoxide

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 17
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 95% BCA Bootstrap UCL 16.71

   95% Standard Bootstrap UCL 16.71

Anderson-Darling Test Statistic 0.32    95% Bootstrap-t UCL 16.78

Kolmogorov-Smirnov 5% Critical Value 0.189

1044

Approximate Chi Square Value (.05) 969.9 Nonparametric Statistics

Anderson-Darling 5% Critical Value 0.742    95% Hall's Bootstrap UCL 16.75

Kolmogorov-Smirnov Test Statistic 0.14  95% Percentile Bootstrap UCL 16.69

24.85 Data appear Normal at 5% Significance Level

Theta Star 0.632

Adjusted Level of Significance 0.0383    95% CLT UCL 16.77

Adjusted Chi Square Value 964.4    95% Jackknife UCL 16.82

nu star

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18.64

 95% Adjusted-CLT UCL (Chen-1995) 16.75  97.5% Chebyshev (MVUE) UCL 19.9

MLE of Mean 15.71

MLE of Standard Deviation 3.152

Gamma Distribution Test Data Distribution

k star (bias corrected)

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.82  95% H-UCL 16.99

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 16.82  99% Chebyshev (MVUE) UCL 22.37

Coefficient of Variation 0.186

Median 15.6 SD of log Data 0.194

SD 2.93

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.961 Shapiro Wilk Test Statistic 0.955

Skewness -0.0887

Relevant UCL Statistics

Maximum 20.3 Maximum of Log Data 3.011

Mean 15.71 Mean of log Data 2.737

Raw Statistics Log-transformed Statistics

Minimum 10 Minimum of Log Data 2.303

Std. Error of Mean 0.639

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits

Potential UCL to Use Use 95% Student's-t UCL 0.00097925

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 21

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

SW6010B_Copper
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0.0383  95% CLT UCL 0.737

Adjusted Chi Square Value 198.2  95% Jackknife UCL 0.742

MLE of Standard Deviation 0.272

Adjusted Level of Significance

0.743    99% Chebyshev (MVUE) UCL 1.241

nu star 235.2

Approximate Chi Square Value (.05) 200.7 Nonparametric Statistics

MLE of Mean 0.643

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.742    95% H-UCL 0.774

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.6 Data appear Normal at 5% Significance Level

Theta Star 0.115

   95% Modified-t UCL (Johnson-1978)

0.938 Shapiro Wilk Test Statistic 0.972

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.906

 95% Adjusted-CLT UCL (Chen-1995) 0.749  97.5% Chebyshev (MVUE) UCL 1.019

Coefficient of Variation 0.408

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic

1.3 Maximum of Log Data 0.262

Mean 0.643 Mean of log Data -0.521

Skewness 0.906

Relevant UCL Statistics

Std. Error of Mean 0.0572

Number of Valid Observations 21 Number of Distinct Observations 18

Median 0.59 SD of log Data 0.415

SD 0.262

Maximum

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits

Raw Statistics Log-transformed Statistics

Minimum 0.21 Minimum of Log Data -1.561

General Statistics

   95% Adjusted Gamma UCL 17.01

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

SW7742_Selenium

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 18.5

Potential UCL to Use Use 95% Student's-t UCL 16.82

 95% Approximate Gamma UCL 16.91

97.5% Chebyshev(Mean, Sd) UCL 19.71

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 22.08
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Adjusted Level of Significance 0.0383  95% CLT UCL 40

Adjusted Chi Square Value 1683  95% Jackknife UCL 40.1

k star (bias corrected) 42.55 Data appear Normal at 5% Significance Level

Theta Star 0.894

   95% Modified-t UCL (Johnson-1978) 40.1    99% Chebyshev (MVUE) UCL 50.15

nu star 1787

Approximate Chi Square Value (.05) 1690 Nonparametric Statistics

MLE of Mean 38.02

MLE of Standard Deviation 5.829

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 43.34

 95% Adjusted-CLT UCL (Chen-1995) 40.02  97.5% Chebyshev (MVUE) UCL 45.64

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 40.1    95% H-UCL 40.28

Gamma Distribution Test Data Distribution

Relevant UCL Statistics

Std. Error of Mean 1.201

Coefficient of Variation 0.145

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.965 Shapiro Wilk Test Statistic 0.966

Median 37.4 SD of log Data 0.146

SD 5.504

Maximum 47.3 Maximum of Log Data 3.857

Mean 38.02 Mean of log Data 3.628

Skewness 0.0639

Potential UCL to Use Use 95% Student's-t UCL 0.742

Raw Statistics Log-transformed Statistics

Minimum 28.6 Minimum of Log Data 3.353

SW6010B_Zinc

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 19

97.5% Chebyshev(Mean, Sd) UCL 1

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.212

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

 95% Hall's Bootstrap UCL 0.769

Kolmogorov-Smirnov Test Statistic 0.108  95% Percentile Bootstrap UCL 0.73

 95% Approximate Gamma UCL 0.753

   95% Adjusted Gamma UCL 0.763

Kolmogorov-Smirnov 5% Critical Value 0.19  95% BCA Bootstrap UCL 0.744

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.892

Anderson-Darling 5% Critical Value 0.745

 95% Standard Bootstrap UCL 0.734

Anderson-Darling Test Statistic 0.267  95% Bootstrap-t UCL 0.761
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97.5% Chebyshev(Mean, Sd) UCL 45.52

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 49.97

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 40.1

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 43.26

Anderson-Darling 5% Critical Value 0.741    95% Hall's Bootstrap UCL 39.91

Kolmogorov-Smirnov Test Statistic 0.125    95% Percentile Bootstrap UCL 39.98

 95% Approximate Gamma UCL 40.21

   95% Adjusted Gamma UCL 40.38

   95% Standard Bootstrap UCL 39.98

Anderson-Darling Test Statistic 0.289    95% Bootstrap-t UCL 40.18

Kolmogorov-Smirnov 5% Critical Value 0.189    95% BCA Bootstrap UCL 40.01

Adjusted Level of Significance 0.0383  95% CLT UCL 0.898

Adjusted Chi Square Value 28.75  95% Jackknife UCL 0.909

nu star 43.83

Approximate Chi Square Value (.05) 29.65 Nonparametric Statistics

MLE of Mean 0.668

MLE of Standard Deviation 0.654

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.044 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.64

 95% Modified-t UCL (Johnson-1978) 0.914  99% Chebyshev (MVUE) UCL 2.356

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.41

 95% Adjusted-CLT UCL (Chen-1995) 0.93  97.5% Chebyshev (MVUE) UCL 1.729

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.909  95% H-UCL 1.261

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.804 Shapiro Wilk Test Statistic 0.864

Skewness 0.974

Relevant UCL Statistics

Coefficient of Variation 0.959

Median 0.33 SD of log Data 1.022

SD 0.641

Maximum 1.98 Maximum of Log Data 0.683

Mean 0.668 Mean of log Data -0.883

Raw Statistics Log-transformed Statistics

Minimum 0.13 Minimum of Log Data -2.04

CALC_Arsenic, Organic

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 17

Std. Error of Mean 0.14
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Adjusted Level of Significance 0.0383  95% CLT UCL 1.0167E-05

Adjusted Chi Square Value 40.93  95% Jackknife UCL 1.0273E-05

nu star 58.61

Approximate Chi Square Value (.05) 42 Nonparametric Statistics

MLE of Mean 7.9842E-06

MLE of Standard Deviation 6.7591E-06

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.395 Data appear Normal at 5% Significance Level

Theta Star 5.7219E-06

   95% Modified-t UCL (Johnson-1978) 0.00001031    99% Chebyshev (MVUE) UCL 2.7342E-05

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.6726E-05

 95% Adjusted-CLT UCL (Chen-1995) 1.0403E-05  97.5% Chebyshev (MVUE) UCL 2.0307E-05

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.0273E-05    95% H-UCL 1.4499E-05

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.917 Shapiro Wilk Test Statistic 0.958

Skewness 0.762

Relevant UCL Statistics

Std. Error of Mean 1.3271E-06

Coefficient of Variation     N/A    

Median 0.00000718 SD of log Data 0.928

SD 6.0816E-06

Maximum 0.0000217 Maximum of Log Data -10.74

Mean 7.9842E-06 Mean of log Data -12.08

Raw Statistics Log-transformed Statistics

Minimum 8.68E-07 Minimum of Log Data -13.96

E1613_TCDD TEQ HH

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 21

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 1.277

 95% Approximate Gamma UCL 0.988

   95% Adjusted Gamma UCL 1.018

97.5% Chebyshev(Mean, Sd) UCL 1.541

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.059

Kolmogorov-Smirnov 5% Critical Value 0.194    95% BCA Bootstrap UCL 0.942

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.277

Anderson-Darling 5% Critical Value 0.765  95% Hall's Bootstrap UCL 0.906

Kolmogorov-Smirnov Test Statistic 0.242  95% Percentile Bootstrap UCL 0.91

 95% Standard Bootstrap UCL 0.894

Anderson-Darling Test Statistic 1.219  95% Bootstrap-t UCL 0.957
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Adjusted Level of Significance 0.0383  95% CLT UCL 0.187

Adjusted Chi Square Value 186.3  95% Jackknife UCL 0.188

nu star 222.2

Approximate Chi Square Value (.05) 188.7 Nonparametric Statistics

MLE of Mean 0.163

MLE of Standard Deviation 0.071

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.289 Data appear Normal at 5% Significance Level

Theta Star 0.0309

   95% Modified-t UCL (Johnson-1978) 0.188    99% Chebyshev (MVUE) UCL 0.322

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.233

 95% Adjusted-CLT UCL (Chen-1995) 0.188  97.5% Chebyshev (MVUE) UCL 0.263

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.188    95% H-UCL 0.198

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.936 Shapiro Wilk Test Statistic 0.947

Skewness 0.245

Relevant UCL Statistics

Std. Error of Mean 0.0143

Coefficient of Variation 0.402

Median 0.15 SD of log Data 0.431

SD 0.0656

Maximum 0.27 Maximum of Log Data -1.309

Mean 0.163 Mean of log Data -1.896

Raw Statistics Log-transformed Statistics

Minimum 0.067 Minimum of Log Data -2.703

E1630_Methyl Mercury

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 18

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 1.0273E-05

 95% Approximate Gamma UCL 0.00001114

   95% Adjusted Gamma UCL 1.1433E-05

97.5% Chebyshev(Mean, Sd) UCL 1.6272E-05

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.1189E-05

Kolmogorov-Smirnov 5% Critical Value 0.193    95% BCA Bootstrap UCL 1.0363E-05

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.3769E-05

Anderson-Darling 5% Critical Value 0.757    95% Hall's Bootstrap UCL 0.00001044

Kolmogorov-Smirnov Test Statistic 0.102    95% Percentile Bootstrap UCL 1.0132E-05

   95% Standard Bootstrap UCL 1.0067E-05

Anderson-Darling Test Statistic 0.235    95% Bootstrap-t UCL 0.00001062
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Kolmogorov-Smirnov 5% Critical Value 0.19    95% BCA Bootstrap UCL 0.187

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.226

Anderson-Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 0.186

Kolmogorov-Smirnov Test Statistic 0.117    95% Percentile Bootstrap UCL 0.187

   95% Standard Bootstrap UCL 0.186

Anderson-Darling Test Statistic 0.349    95% Bootstrap-t UCL 0.191

   95% Adjusted Gamma UCL 0.195

97.5% Chebyshev(Mean, Sd) UCL 0.253

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.306

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 0.188

 95% Approximate Gamma UCL 0.192

Raw Statistics Log-transformed Statistics

Minimum 4.98E-07 Minimum of Log Data -14.51

E1668A_PCB TEQ HH

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 21

   95% Student's-t UCL 1.5285E-06  95% H-UCL 1.606E-06

SD 7.581E-07

Maximum 0.00000295 Maximum of Log Data -12.73

Mean 1.2431E-06 Mean of log Data -13.75

Assuming Normal Distribution Assuming Lognormal Distribution

Relevant UCL Statistics

Std. Error of Mean 1.6543E-07

Coefficient of Variation     N/A    

Median 0.00000103 SD of log Data 0.559

Shapiro Wilk Critical Value 0.908 Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.839 Shapiro Wilk Test Statistic 0.945

Skewness 1.265

k star (bias corrected) 2.924 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4.2514E-07

 95% Modified-t UCL (Johnson-1978) 1.5361E-06    99% Chebyshev (MVUE) UCL 2.7995E-06

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.9196E-06

 95% Adjusted-CLT UCL (Chen-1995) 1.564E-06  97.5% Chebyshev (MVUE) UCL 2.2164E-06

Adjusted Chi Square Value 96.53  95% Jackknife UCL 1.5285E-06

nu star 122.8

Approximate Chi Square Value (.05) 98.22 Nonparametric Statistics

MLE of Mean 1.2431E-06

MLE of Standard Deviation 7.2699E-07

Gamma Distribution Test Data Distribution

Adjusted Level of Significance 0.0383  95% CLT UCL 1.5153E-06
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1.5655E-06

Kolmogorov-Smirnov Test Statistic 0.138    95% Percentile Bootstrap UCL 1.5214E-06

   95% Standard Bootstrap UCL 1.5044E-06

Anderson-Darling Test Statistic 0.528    95% Bootstrap-t UCL 1.5874E-06

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

97.5% Chebyshev(Mean, Sd) UCL 2.2763E-06

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.8892E-06

Kolmogorov-Smirnov 5% Critical Value 0.191    95% BCA Bootstrap UCL 1.5447E-06

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.9642E-06

Anderson-Darling 5% Critical Value 0.749    95% Hall's Bootstrap UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Potential UCL to Use Use 95% Approximate Gamma UCL 1.5544E-06

 95% Approximate Gamma UCL 1.5544E-06

   95% Adjusted Gamma UCL 1.5816E-06

Mean of log Data -3.389

Raw Statistics Log-transformed Statistics

Minimum 0.0113 Minimum of Log Data -4.483

E1668A_PCB, TOTAL

General Statistics

Number of Valid Observations 21 Number of Distinct Observations 21

Coefficient of Variation 0.687

Median 0.0332 SD of log Data 0.67

SD 0.0287

Maximum 0.107 Maximum of Log Data -2.235

Mean 0.0418

0.908 Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.859 Shapiro Wilk Test Statistic 0.958

Skewness 1.147

Relevant UCL Statistics

Std. Error of Mean 0.00626

 95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.07

 95% Adjusted-CLT UCL (Chen-1995) 0.0537  97.5% Chebyshev (MVUE) UCL 0.0822

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0525  95% H-UCL 0.0584

Shapiro Wilk Critical Value

0.0418

MLE of Standard Deviation 0.0283

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.178 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0192

   95% Modified-t UCL (Johnson-1978) 0.0528    99% Chebyshev (MVUE) UCL 0.106

Adjusted Level of Significance 0.0383  95% CLT UCL 0.052

Adjusted Chi Square Value 68.99  95% Jackknife UCL 0.0525

nu star 91.46

Approximate Chi Square Value (.05) 70.41 Nonparametric Statistics

MLE of Mean
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0.0545

   95% Adjusted Gamma UCL 0.0554

0.752    95% Hall's Bootstrap UCL 0.0535

Kolmogorov-Smirnov Test Statistic 0.143  95% Percentile Bootstrap UCL 0.0522

   95% Standard Bootstrap UCL 0.0516

Anderson-Darling Test Statistic 0.44    95% Bootstrap-t UCL

0.0542

97.5% Chebyshev(Mean, Sd) UCL 0.0808

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.104

Kolmogorov-Smirnov 5% Critical Value 0.191  95% BCA Bootstrap UCL 0.053

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.069

Anderson-Darling 5% Critical Value

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL 0.0542

 95% Approximate Gamma UCL
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K-S Test Statistic 0.744 Mean 0.0133

A-D Test Statistic 0.665 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

nu star 211.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.283 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00251

   95% H-UCL 0.016

 95% Percentile Bootstrap UCL 0.015

   95% BCA Bootstrap UCL 0.015

SD in Original Scale 0.00512

   95% t UCL 0.0151

SD in Log Scale 0.42

Mean in Original Scale 0.0132

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.406

   95% DL/2 (t) UCL 0.0151    95%  H-Stat (DL/2) UCL 0.0159

Mean 0.0132 Mean -4.409

SD 0.00513 SD 0.42

0.0133 Mean of Detected -4.406

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.901 Shapiro Wilk Test Statistic 0.91

Percent Non-Detects 4.76%

E1699M_4,4'-DDE

General Statistics

Number of Valid Data 21 Number of Detected Data 20

Maximum Non-Detect 0.023 Maximum Non-Detect -3.772

SD of Detected 0.00525 SD of Detected 0.431

Minimum Non-Detect 0.023 Minimum Non-Detect -3.772

Maximum Detected 0.021 Maximum Detected -3.863

Mean of Detected

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   WorkSheet.wst

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0057 Minimum Detected -5.167

Number of Distinct Detected Data 15 Number of Non-Detect Data 1
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SD in Log Scale 0.357

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.317

 95% DL/2 (t) UCL 0.00216    95%  H-Stat (DL/2) UCL 0.00225

Mean 0.00192 Mean -6.311

SD 0.00063651 SD 0.358

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.97 Shapiro Wilk Test Statistic 0.96

Maximum Non-Detect 0.0041 Maximum Non-Detect -5.497

SD of Detected 0.00065234 SD of Detected 0.366

Minimum Non-Detect 0.0041 Minimum Non-Detect -5.497

Maximum Detected 0.0036 Maximum Detected -5.627

Mean of Detected 0.00192 Mean of Detected -6.317

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0007 Minimum Detected -7.264

Number of Distinct Detected Data 15 Number of Non-Detect Data 1

Percent Non-Detects 4.76%

General Statistics

Number of Valid Data 21 Number of Detected Data 20

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

E1699M_Dieldrin

   95% Adjusted Gamma UCL 0.0158

Note: DL/2 is not a recommended method.

AppChi2 199.7  95% KM (BCA) UCL 0.0152

 95% Gamma Approximate UCL 0.0156

Theta star 0.00239

Nu star 234.2 Potential UCLs to Use

SD 0.00512 97.5% KM (Chebyshev) UCL 0.0206

k star 5.575 99% KM (Chebyshev) UCL 0.0249

Mean 0.0133  95% KM (Percentile Bootstrap) UCL 0.0152

Median 0.013 95% KM (Chebyshev) UCL 0.0184

Minimum 0.0057    95% KM (bootstrap t) UCL 0.0152

Maximum 0.021    95% KM (BCA) UCL 0.0152

Assuming Gamma Distribution    95% KM (z) UCL 0.0152

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0153

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00117

   95% KM (t) UCL 0.0153

5% K-S Critical Value 0.194 SD 0.00512
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

Maximum Non-Detect 0.017 Maximum Non-Detect -4.075

SD of Detected 0.83 SD of Detected 0.571

Minimum Non-Detect 0.014 Minimum Non-Detect -4.269

Maximum Detected 3.3 Maximum Detected 1.194

Mean of Detected 1.788 Mean of Detected 0.453

Raw Statistics Log-transformed Statistics

Minimum Detected 0.53 Minimum Detected -0.635

Number of Distinct Detected Data 11 Number of Non-Detect Data 9

Percent Non-Detects 42.86%

General Statistics

Number of Valid Data 21 Number of Detected Data 12

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

SW6010B_Chromium

   95% Adjusted Gamma UCL 0.00222

Note: DL/2 is not a recommended method.

AppChi2 285.6    95% KM (t) UCL 0.00217

 95% Gamma Approximate UCL 0.0022  95% KM (Percentile Bootstrap) UCL 0.00217

Theta star 0.00024719

Nu star 326.4 Potential UCLs to Use

SD 0.00063644 97.5% KM (Chebyshev) UCL 0.00283

k star 7.772 99% KM (Chebyshev) UCL 0.00337

Mean 0.00192  95% KM (Percentile Bootstrap) UCL 0.00217

Median 0.0019 95% KM (Chebyshev) UCL 0.00255

Minimum 0.0007    95% KM (bootstrap t) UCL 0.00219

Maximum 0.0036    95% KM (BCA) UCL 0.00214

Assuming Gamma Distribution    95% KM (z) UCL 0.00215

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00217

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00014587

 95% KM (t) UCL 0.00217

K-S Test Statistic 0.743 Mean 0.00192

5% K-S Critical Value 0.194 SD 0.00063583

A-D Test Statistic 0.227 Nonparametric Statistics

5% A-D Critical Value 0.743 Kaplan-Meier (KM) Method

nu star 294.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 7.362 Data appear Normal at 5% Significance Level

Theta Star 0.00026012

   95% H-UCL 0.00223

 95% Percentile Bootstrap UCL 0.00213

   95% BCA Bootstrap UCL 0.00216

SD in Original Scale 0.00063628

 95% t UCL 0.00215

Mean in Original Scale 0.00191
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Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

 95% Gamma Approximate UCL 3.603  95% KM (Percentile Bootstrap) UCL 1.686

   95% Adjusted Gamma UCL 4.001

Nu star 6.265 Potential UCLs to Use

AppChi2 1.777    95% KM (t) UCL 1.589

k star 0.149 99% KM (Chebyshev) UCL 3.212

Theta star 6.85

Median 0.64 95% KM (Chebyshev) UCL 2.109

SD 1.096 97.5% KM (Chebyshev) UCL 2.481

Maximum 3.3    95% KM (BCA) UCL 1.786

Mean 1.022  95% KM (Percentile Bootstrap) UCL 1.686

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.56

Minimum 0.000001    95% KM (bootstrap t) UCL 1.618

   95% KM (t) UCL 1.589

Assuming Gamma Distribution    95% KM (z) UCL 1.573

5% K-S Critical Value 0.246 SD 0.865

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.197

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

K-S Test Statistic 0.736 Mean 1.249

A-D Test Statistic 0.402 Nonparametric Statistics

Theta Star 0.576

nu star 74.53

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.105 Data appear Normal at 5% Significance Level

   95% BCA Bootstrap UCL 1.553

   95% H UCL 1.926

   95% t UCL 1.549

 95% Percentile Bootstrap UCL 1.55

   95% MLE (t) UCL 1.159 Mean in Original Scale 1.197

   95% MLE (Tiku) UCL 1.261 SD in Original Scale 0.935

Mean 0.521 Mean in Log Scale -0.14

SD 1.696 SD in Log Scale 0.84

Maximum Likelihood Estimate(MLE) Method Log ROS Method

SD 1.093 SD 2.731

   95% DL/2 (t) UCL 1.437    95%  H-Stat (DL/2) UCL 183.6

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.025 Mean -1.826

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic 0.968 Shapiro Wilk Test Statistic 0.905

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 42.86%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12
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nu star 51.81

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.317 Data appear Normal at 5% Significance Level

Theta Star 0.00036017

   95% H-UCL 0.00101

 95% Percentile Bootstrap UCL 0.00101

   95% BCA Bootstrap UCL 0.00104

SD in Original Scale 0.00057742

 95% t UCL 0.00101

SD in Log Scale 0.566

Mean in Original Scale 0.00079169

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -7.322

 95% DL/2 (t) UCL 0.00101    95%  H-Stat (DL/2) UCL 0.00103

Mean 0.00078619 Mean -7.35

SD 0.00058826 SD 0.611

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.914 Shapiro Wilk Test Statistic 0.941

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.48%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.0016 Maximum Non-Detect -6.438

SD of Detected 0.00058151 SD of Detected 0.386

Minimum Non-Detect 0.00064 Minimum Non-Detect -7.354

Maximum Detected 0.0023 Maximum Detected -6.075

Mean of Detected 0.00156 Mean of Detected -6.527

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00083 Minimum Detected -7.094

Number of Distinct Detected Data 6 Number of Non-Detect Data 15

Percent Non-Detects 71.43%

General Statistics

Number of Valid Data 21 Number of Detected Data 6

429M_Benzo(a)pyrene
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL 0.00142

Note: DL/2 is not a recommended method.

AppChi2 2.74    95% KM (t) UCL 0.00122

 95% Gamma Approximate UCL 0.0013  95% KM (Percentile Bootstrap) UCL 0.00149

Theta star 0.00233

Nu star 8.009 Potential UCLs to Use

SD 0.0007759 97.5% KM (Chebyshev) UCL 0.0017

k star 0.191 99% KM (Chebyshev) UCL 0.00208

Mean 0.000445  95% KM (Percentile Bootstrap) UCL 0.00149

Median 0.000001 95% KM (Chebyshev) UCL 0.0015

Minimum 0.000001    95% KM (bootstrap t) UCL 0.00125

Maximum 0.0023    95% KM (BCA) UCL 0.00161

Assuming Gamma Distribution    95% KM (z) UCL 0.00122

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00128

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00010451

   95% KM (t) UCL 0.00122

K-S Test Statistic 0.698 Mean 0.00104

5% K-S Critical Value 0.333 SD 0.0004337

A-D Test Statistic 0.298 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

Shapiro Wilk Test Statistic 0.787 Not Available

Maximum Non-Detect 0

UCL Statistics

5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level

Mean of Detected 0.0173

Mean of Detected 0.0173

Maximum Detected 0.05

Mean of Detected 0.0173

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Number of Valid Data 21 Number of Detected Data 16

Raw Statistics Log-transformed Statistics

Minimum Detected 0.005 Log Statistics Not Avaliable

Number of Distinct Detected Data 6 Number of Non-Detect Data 5

Percent Non-Detects 23.81%

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   WorkSheet.wst

CALC_Mercury, Inorganic

General Statistics
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

Maximum Non-Detect 0.01 Maximum Non-Detect -4.605

SD of Detected 0.00547 SD of Detected 0.291

Minimum Non-Detect 0.009 Minimum Non-Detect -4.711

Percent Non-Detects 66.67%

E1632E_Arsenic

General Statistics

Number of Valid Data 21 Number of Detected Data 7

Maximum Detected 0.028 Maximum Detected -3.576

Mean of Detected 0.0194 Mean of Detected -3.976

Raw Statistics Log-transformed Statistics

Minimum Detected 0.012 Minimum Detected -4.423

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

97.5% KM (Chebyshev) UCL 0.0299

99% KM (Chebyshev) UCL 0.0391

Number of Distinct Detected Data 7 Number of Non-Detect Data 14

   95% KM (jackknife) UCL 0.0183

SE of Mean 0.00248

   95% KM (t) UCL 0.0187

 95% KM (Percentile Bootstrap) UCL 0.0192

95% KM (Chebyshev) UCL 0.0252

   95% KM (bootstrap t) UCL 0.0201

   95% KM (BCA) UCL 0.0199

Mean 0.0144

SD 0.011

Potential UCLs to Use Nonparametric Statistics

 99% KM (Chebyshev) UCL 0.0391 Kaplan-Meier (KM) Method

   95% KM (z) UCL 0.0185

   95% MLE (t) UCL 0.0168

Maximum Likelihood Estimate(MLE) Method Log ROS Method N/A

Mean 0.0111

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Gamma Statistics Not Available Data appear Lognormal at 5% Significance Level

   95% MLE (Tiku) UCL 0.0171

   95% DL/2 (t) UCL 0.0179

Mean 0.0132

SD 0.0125

SD 0.0152

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method N/A
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AppChi2 2.185  95% KM (t) UCL 0.0163

Theta star 0.0401

Nu star 7.026 Potential UCLs to Use

Maximum 0.028    95% KM (BCA) UCL 0.0206

Assuming Gamma Distribution    95% KM (z) UCL 0.0162

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0165

SD 0.00973 97.5% KM (Chebyshev) UCL 0.0212

k star 0.167 99% KM (Chebyshev) UCL 0.0252

Mean 0.00671  95% KM (Percentile Bootstrap) UCL 0.0185

Median 0.000001 95% KM (Chebyshev) UCL 0.0192

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00108

   95% KM (t) UCL 0.0163

K-S Test Statistic 0.708 Mean 0.0145

5% K-S Critical Value 0.312 SD 0.00456

Minimum 0.000001    95% KM (bootstrap t) UCL 0.0166

k star (bias corrected) 8.28 Data appear Normal at 5% Significance Level

Theta Star 0.00235

   95% H UCL 0.0149

A-D Test Statistic 0.199 Nonparametric Statistics

5% A-D Critical Value 0.708 Kaplan-Meier (KM) Method

nu star 115.9

 95% Percentile Bootstrap UCL 0.0136

   95% BCA Bootstrap UCL 0.014

   95% MLE (Tiku) UCL 0.0126 SD in Original Scale 0.00694

   95% t UCL 0.0138

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Mean 0.0096 Mean -4.903

SD 0.00773 SD 0.691

SD 0.0127 SD in Log Scale 0.597

   95% MLE (t) UCL 0.00981 Mean in Original Scale 0.0112

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00503 Mean in Log Scale -4.661

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

   95% DL/2 (t) UCL 0.0125    95%  H-Stat (DL/2) UCL 0.0132

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.975 Shapiro Wilk Test Statistic 0.974

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

F-667

AECOM

Final

July 2017



For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL 0.0238

Note: DL/2 is not a recommended method.

 95% Gamma Approximate UCL 0.0216  95% KM (Percentile Bootstrap) UCL 0.0185

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
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21 21

0.00895 -4.716

0.0926 -2.379

0.0352 -3.574

0.028 0.696

0.0248

0.00542

0.706

1.138

0.862 0.961

0.908 0.908

0.0446 0.0502

0.0601

0.0456 0.0709

0.0448 0.0921

2.045

0.0172

0.0352

0.0246

85.91

65.54

0.0383 0.0441

64.18 0.0446

0.0439

0.412 0.0471

0.752 0.0454

0.145 0.0445

0.191 0.046

0.0588

0.0691

0.0891

0.0461

0.0471

0.0461

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1668A_Total PCB (Non DLC)

General Statistics

Number of Valid Observations Number of Distinct Observations
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41 39

19 2

4.88%

0.008 -4.828

0.036 -3.324

0.0196 -3.983

0.00618 0.32

0.011 -4.51

0.015 -4.2

9

32

21.95%

0.958 0.981

0.939 0.939

0.0189 -4.035

0.00667 0.391

0.0207 0.0214

0.019 -4.011

0.0065 0.338

0.0207 0.0191

0.0208 0.00635

0.0208

0.0208

0.0208

0.0211

9.632

0.00203

751.3

0.305

0.748

0.748 0.0191

0.141 0.00634

0.00101

0.0208

0.0207

0.0207

0.00336 0.0208

0.036 0.0209

0.0189 0.0207

0.019 0.0235

0.00668 0.0254

6.531 0.0291

0.0029

535.5

482.9 0.0208

0.021 0.0207

0.0211

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

E1699M_4,4'-DDD

General Statistics

Number of Valid Data Number of Detected Data

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

User Selected Options

From File   WorkSheet.wst
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41 40

23 1

2.44%

0.0026 -5.952

0.016 -4.135

0.00727 -4.989

0.00261 0.372

0.0027 -5.915

0.0027 -5.915

0.953 0.975

0.94 0.94

0.00712 -5.029

0.00274 0.446

0.00784 0.00825

0.0071 -5.009

0.00275 0.389

0.00782 0.00716

0.00782 0.00266

0.00786

0.00784

0.00786

0.00806

7.352

0.0009882

588.2

0.327

0.749

0.749 0.00715

0.14 0.00264

0.0004183

0.00786

0.00784

0.00784

0.0004772 0.0079

0.016 0.00788

0.0071 0.00786

0.007 0.00897

0.00279 0.00976

4.53 0.0113

0.00157

371.5

327.8 0.00786

0.00805 0.00786

0.00808

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

E1699M_cis-Nonachlor

General Statistics

Number of Valid Data Number of Detected Data

F-672

AECOM

Final

July 2017



41 40

23 1

2.44%

0.002 -6.215

0.017 -4.075

0.00861 -4.819

0.00295 0.385

0.02 -3.912

0.02 -3.912

0.97 0.928

0.94 0.94

0.00864 -4.814

0.00292 0.382

0.00941 0.00975

N/A

-4.819

0.38

0.0086

0.00291

0.00936

0.00931

0.00936

0.00968

7.382

0.00117

590.5

0.459

0.749

0.749 0.00861

0.14 0.00291

0.0004657

0.00939

0.00938

0.00939

0.002 0.00945

0.017 0.00936

0.00863 0.00938

0.0087 0.0106

0.00291 0.0115

7.57 0.0132

0.00114

620.7

563.9 0.00939

0.00949 0.00938

0.00953

For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   95% H-UCL

Mean in Original Scale

SD in Original Scale

   95% t UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

E1699M_Dieldrin
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41 29

28 12

29.27%

0.09 -2.408

4.2 1.435

1.031 -0.318

0.872 0.923

0.014 -4.269

0.018 -4.017

12

29

29.27%

0.833 0.955

0.926 0.926

0.731 -1.633

0.869 2.209

0.96 8.857

0.52 -0.921

1.119 1.24

0.814 0.758

0.83 0.847

0.981

0.988

1.048

1.439

1.44

0.716

83.49

0.249

0.762

0.762 0.755

0.165 0.838

0.133

0.98

0.975

0.972

0.000001 1.029

4.2 1.018

0.729 0.979

0.57 1.336

0.871 1.587

0.19 2.081

3.827

15.62

7.694 0.979

1.48

1.52

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Theta star

Nu star Potential UCLs to Use

AppChi2    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

K-S Test Statistic Mean

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

nu star

   95% H UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% t UCL

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Mean Mean

SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

SW6010B_Chromium

General Statistics

Number of Valid Data Number of Detected Data
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41 12

10 29

70.73%

0.00036 -7.929

0.014 -4.269

0.00218 -6.961

0.00387 1.196

0.00027 -8.217

0.0005 -7.601

35

6

85.37%

0.529 0.803

0.859 0.859

0.0007737 -8.095

0.00223 0.975

0.00136 0.0007022

N/A

-9.166

1.718

0.000679

0.00225

0.00127

0.00134

0.00177

0.00111

0.598

0.00364

14.35

1.347

0.768

0.768 0.0008938

0.255 0.00217

0.0003535

0.00149

0.00148

0.00147

0.000001 0.00291

0.014 0.00161

0.0006383 0.00153

0.000001 0.00243

0.00226 0.0031

0.173 0.00441

0.00368

14.22

6.72 0.00161

0.00135

0.00139

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

SW6020_Thallium

General Statistics
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41 16

16 25

60.98%

0.00049 -7.621

0.012 -4.423

0.00223 -6.473

0.00277 0.785

0.00031 -8.079

0.0021 -6.166

37

4

90.24%

0.561 0.925

0.887 0.887

0.00121 -7.161

0.0019 0.815

0.0017 0.00143

N/A

-7.374

0.925

0.0011

0.00193

0.00161

0.00164

0.00197

0.00134

1.265

0.00177

40.46

0.954

0.755

0.755 0.00123

0.219 0.00186

0.0003018

0.00174

0.00173

0.00167

0.000001 0.00237

0.012 0.00196

0.000903 0.00185

0.000001 0.00255

0.00201 0.00312

0.204 0.00424

0.00443

16.72

8.474 0.00174

0.00178

0.00183

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

429M_Benzo(a)pyrene

General Statistics
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0.016 -4.135

0.077 -2.564

0.0457 -3.142

0.046 0.35

0.0146

0.00228

0.319

0.106

0.98 0.962

0.941 0.941

0.0495 0.0507

0.0571

0.0494 0.0619

0.0495 0.0714

8.512

0.00536

0.0457

0.0156

698

637.7

0.0441 0.0494

635.6 0.0495

0.0494

0.261 0.0494

0.749 0.0497

0.067 0.0494

0.138 0.0497

0.0556

0.0599

0.0683

0.05

0.0501

0.0495

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_4,4'-DDE

General Statistics

Number of Valid Observations Number of Distinct Observations
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0.0017 -6.377

0.02 -3.912

0.00887 -4.87

0.0085 0.585

0.00443

0.0006918

0.499

0.529

0.946 0.936

0.941 0.941

0.01 0.0109

0.0129

0.0101 0.0146

0.01 0.0179

3.362

0.00264

0.00887

0.00484

275.7

238.3

0.0441 0.01

237 0.01

0.01

0.503 0.0101

0.753 0.0102

0.0982 0.01

0.139 0.0101

0.0119

0.0132

0.0158

0.0103

0.0103

0.01

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_Heptachlor Epoxide

General Statistics

Number of Valid Observations Number of Distinct Observations

F-678

AECOM

Final

July 2017



41 20

0.0004 -7.824

0.004 -5.521

0.00217 -6.339

0.0021 0.69

0.00124

0.0001935

0.572

0.0982

0.87 0.88

0.941 0.941

0.00249 0.0028

0.00336

0.00249 0.00385

0.00249 0.00482

2.431

0.0008913

0.00217

0.00139

199.3

167.7

0.0441 0.00249

166.6 0.00249

0.00248

1.745 0.00251

0.757 0.00248

0.178 0.00249

0.139 0.00248

0.00301

0.00338

0.00409

0.00258

0.00259

0.00301

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_Hexachlorobenzene

General Statistics

Number of Valid Observations Number of Distinct Observations
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0.011 -4.51

0.061 -2.797

0.0326 -3.495

0.033 0.403

0.0118

0.00184

0.361

0.238

0.975 0.948

0.941 0.941

0.0357 0.037

0.0422

0.0357 0.0462

0.0357 0.0541

6.581

0.00496

0.0326

0.0127

539.7

486.8

0.0441 0.0357

485 0.0357

0.0356

0.431 0.0358

0.75 0.0357

0.12 0.0357

0.138 0.0355

0.0407

0.0441

0.0509

0.0362

0.0363

0.0357

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1699M_Oxychlordane

General Statistics

Number of Valid Observations Number of Distinct Observations
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0.044 -3.124

0.21 -1.561

0.101 -2.376

0.093 0.403

0.0426

0.00665

0.423

1.044

0.893 0.964

0.941 0.941

0.112 0.113

0.129

0.113 0.141

0.112 0.166

5.925

0.017

0.101

0.0414

485.8

435.7

0.0441 0.112

434 0.112

0.112

0.589 0.114

0.751 0.114

0.141 0.112

0.138 0.113

0.13

0.142

0.167

0.112

0.113

0.112

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

SW6020_Cadmium

General Statistics

Number of Valid Observations Number of Distinct Observations
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0.024 -3.73

0.11 -2.207

0.0416 -3.236

0.037 0.322

0.0161

0.00252

0.388

2.239

0.804 0.936

0.941 0.941

0.0459 0.0454

0.0506

0.0467 0.0546

0.046 0.0625

8.42

0.00494

0.0416

0.0143

690.5

630.5

0.0441 0.0458

628.4 0.0459

0.0457

1.057 0.0475

0.749 0.049

0.132 0.0459

0.138 0.0472

0.0526

0.0573

0.0667

0.0456

0.0457

0.0456

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

SW6020_Cobalt

General Statistics

Number of Valid Observations Number of Distinct Observations
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13.1 2.573

37.4 3.622

22.82 3.096

23.3 0.257

5.752

0.898

0.252

0.309

0.967 0.969

0.941 0.941

24.34 24.54

26.88

24.35 28.63

24.34 32.07

14.83

1.54

22.82

5.928

1216

1136

0.0441 24.3

1133 24.34

24.29

0.384 24.37

0.747 24.33

0.12 24.27

0.138 24.27

26.74

28.43

31.76

24.43

24.49

24.34

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

SW6010B_Copper

General Statistics

Number of Valid Observations Number of Distinct Observations
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0.027 -3.612

2.5 0.916

0.138 -2.591

0.06 0.72

0.384

0.0599

2.778

6.132

0.239 0.667

0.941 0.941

0.239 0.123

0.148

0.298 0.17

0.249 0.214

0.896

0.154

0.138

0.146

73.46

54.73

0.0441 0.237

54.14 0.239

0.233

8.13 1.257

0.781 0.638

0.348 0.253

0.142 0.328

0.399

0.513

0.735

0.185

0.188

0.399

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

SW6020_Lead

General Statistics

Number of Valid Observations Number of Distinct Observations
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0.32 -1.139

1.5 0.405

0.7 -0.417

0.67 0.35

0.251

0.0392

0.359

0.962

0.941 0.985

0.941 0.941

0.766 0.774

0.87

0.77 0.944

0.767 1.089

7.901

0.0885

0.7

0.249

647.9

589.8

0.0441 0.764

587.8 0.766

0.763

0.242 0.774

0.749 0.777

0.0849 0.762

0.138 0.772

0.87

0.944

1.09

0.768

0.771

0.768

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

SW7742_Selenium

General Statistics

Number of Valid Observations Number of Distinct Observations
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31 3.434

50.4 3.92

39.86 3.677

40.6 0.13

5.149

0.804

0.129

0.0628

0.96 0.957

0.941 0.941

41.21 41.29

43.41

41.19 44.95

41.21 47.97

56.45

0.706

39.86

5.305

4629

4472

0.0441 41.18

4466 41.21

41.16

0.503 41.17

0.746 41.18

0.112 41.24

0.137 41.15

43.36

44.88

47.86

41.26

41.31

41.21

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

SW6010B_Zinc

General Statistics

Number of Valid Observations Number of Distinct Observations
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7 34

82.93%

0.00074 -7.209

0.01 -4.605

0.00274 -6.394

0.00342 0.977

0.00063 -7.37

0.0051 -5.279

40

1

97.56%

0.665 0.811

0.803 0.803

0.00124 -6.983

0.00157 0.651

0.00165 0.00141

N/A

-7.448

0.743

0.0008977

0.00159

0.00132

0.00135

0.00167

0.0009818

0.753

0.00363

10.55

0.875

0.726

0.726 0.00115

0.319 0.0015

0.0002576

0.00159

0.00158

0.00153

0.000001 0.00275

0.01 0.0018

0.0007219 0.00169

0.000001 0.00228

0.00171 0.00276

0.199 0.00372

0.00362

16.34

8.206 0.00159

0.00144 0.00169

0.00148

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE method failed to converge properly Mean in Log Scale

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 7 Detected Values in this data

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

429M_Indeno(1,2,3-cd)pyrene
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13 9

21.95%

0.001

0.05

0.0164

0.0164

0.0164

0

0.865

0.93

N/A

0.0128

0.0112

0.0158

N/A

0.0112

0.0136

0.0147

0.0149

0.0301

0.013

0.0108

0.00172

0.0159

0.0159

0.0156

0.016

0.0168

0.0164

0.0205

0.0238

0.0301

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

97.5% KM (Chebyshev) UCL

99% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

   95% KM (BCA) UCL

   95% KM (Percentile Bootstrap) UCL

95% KM (Chebyshev) UCL

   95% KM (z) UCL

   95% KM (jackknife) UCL

   95% KM (bootstrap t) UCL

SD

SE of Mean

   95% KM (t) UCL

Potential UCLs to Use Nonparametric Statistics

   99% KM (Chebyshev) UCL Kaplan-Meier (KM) Method

Mean

Gamma Statistics Not Available Data do not follow a Discernable Distribution (0.05)

   95% MLE (Tiku) UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Mean

SD

   95% MLE (t) UCL

   95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean

SD

Data not Normal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Not Available

5% Shapiro Wilk Critical Value

Mean of Detected

Maximum Non-Detect

UCL Statistics

Maximum Detected

Mean of Detected

Mean of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Log Statistics Not Avaliable

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

CALC_Mercury, Inorganic
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16 5

12.20%

0.007 -4.962

0.04 -3.219

0.0129 -4.442

0.00692 0.406

0.009 -4.711

0.01 -4.605

17

24

41.46%

0.718 0.887

0.935 0.935

0.0119 -4.554

0.00703 0.487

0.0138 0.0137

0.0102 -4.504

0.00896 0.419

0.0125 0.0122

0.0128 0.00677

0.014

0.0141

0.0144

0.0136

5.02

0.00258

361.5

1.924

0.75

0.75 0.0123

0.147 0.00662

0.00105

0.0141

0.014

0.0141

0.00242 0.0151

0.04 0.0142

0.0121 0.0142

0.01 0.0169

0.00692 0.0189

4.035 0.0228

0.003

330.8

289.7 0.0169

0.0138

0.0139

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% BCA Bootstrap UCL

   95% H UCL

   95% MLE (Tiku) UCL SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

E1632E_Arsenic Inorganic

General Statistics
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0.153 -1.877

2.08 0.732

0.684 -0.72

0.329 0.84

0.555

0.0866

0.811

0.754

0.798 0.838

0.941 0.941

0.83 0.926

1.125

0.838 1.315

0.832 1.689

1.513

0.452

0.684

0.556

124.1

99.33

0.0441 0.827

98.52 0.83

0.826

3.025 0.845

0.765 0.836

0.226 0.83

0.14 0.835

1.062

1.225

1.546

0.855

0.862

1.062

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Relevant UCL Statistics

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

CALC_Arsenic, Organic
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4.49E-06 -12.31

0.000115 -9.071

5.278E-05 -10.01

0.000057 0.652

2.597E-05

4.056E-06

    N/A    

0.252

0.972 0.898

0.941 0.941

5.961E-05 6.833E-05

8.161E-05

5.962E-05 9.305E-05

5.963E-05 0.0001155

3.021

1.747E-05

5.278E-05

3.037E-05

247.7

212.3

0.0441 5.945E-05

211.1 5.961E-05

5.93E-05

0.73 5.935E-05

0.754 5.969E-05

0.14 5.964E-05

0.139 5.948E-05

7.046E-05

7.811E-05

9.313E-05

6.159E-05

6.194E-05

5.961E-05

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Relevant UCL Statistics

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics
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0.066 -2.718

0.23 -1.47

0.128 -2.12

0.11 0.361

0.0465

0.00726

0.363

0.535

0.911 0.937

0.941 0.941

0.14 0.142

0.16

0.141 0.174

0.14 0.202

7.446

0.0172

0.128

0.0469

610.6

554.3

0.0441 0.14

552.3 0.14

0.14

0.844 0.141

0.75 0.14

0.148 0.14

0.138 0.14

0.16

0.173

0.2

0.141

0.141

0.14

0.14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL

or 95% Modified-t UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Relevant UCL Statistics

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics
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5.06E-07 -14.5

0.0000171 -10.98

8.989E-06 -11.79

9.57E-06 0.77

3.629E-06

5.668E-07

    N/A    

-0.608

0.937 0.673

0.941 0.941

9.943E-06 1.315E-05

1.591E-05

9.864E-06 1.844E-05

9.934E-06 2.341E-05

2.832

3.174E-06

8.989E-06

5.341E-06

232.2

198

0.0441 9.921E-06

196.8 9.943E-06

9.906E-06

3.369 9.868E-06

0.755 9.906E-06

0.216 9.902E-06

0.139 9.841E-06

1.146E-05

1.253E-05

1.463E-05

1.055E-05

1.061E-05

1.146E-05

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1668A_PCB TEQ HH

General Statistics

Number of Valid Observations Number of Distinct Observations
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0.0757 -2.581

0.786 -0.241

0.325 -1.208

0.323 0.432

0.135

0.0211

0.416

1.128

0.937 0.972

0.941 0.941

0.361 0.372

0.427

0.364 0.47

0.361 0.555

5.61

0.058

0.325

0.137

460

411.3

0.0441 0.36

409.6 0.361

0.36

0.324 0.367

0.751 0.372

0.0878 0.362

0.138 0.366

0.417

0.457

0.536

0.364

0.365

0.364

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Relevant UCL Statistics

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

E1668A_PCB, TOTAL
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0.0602 -2.81

0.689 -0.373

0.276 -1.379

0.274 0.452

0.121

0.0189

0.437

1.186

0.931 0.974

0.941 0.941

0.308 0.319

0.367

0.311 0.406

0.309 0.481

5.151

0.0537

0.276

0.122

422.4

375.7

0.0441 0.307

374.1 0.308

0.307

0.309 0.312

0.751 0.315

0.0972 0.308

0.138 0.309

0.359

0.394

0.464

0.311

0.312

0.311

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Relevant UCL Statistics

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

E1668A_Total PCB (Non DLC)
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33 1

2.44%

0.00026 -8.255

0.013 -4.343

0.00149 -6.917

0.00209 0.81

0.0014 -6.571

0.0014 -6.571

0.509 0.953

0.94 0.94

0.00147 -6.925

0.00207 0.802

0.00201 0.00178

N/A

-6.925

0.802

0.00147

0.00207

0.00201

0.00206

0.00232

0.00178

1.283

0.00116

102.6

1.681

0.769

0.769 0.00147

0.142 0.00204

0.0003231

0.00201

0.002

0.00201

0.00026 0.00264

0.013 0.0021

0.00148 0.00206

0.00089 0.00288

0.00207 0.00349

1.307 0.00469

0.00113

107.2

84.3 0.00288

0.00188

0.00189

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

AppChi2    95% KM (Chebyshev) UCL

   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL

k star 99% KM (Chebyshev) UCL

Theta star

Nu star Potential UCLs to Use

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star

   95% BCA Bootstrap UCL

   95% H-UCL

SD in Original Scale

   95% t UCL

   95% Percentile Bootstrap UCL

MLE yields a negative mean Mean in Log Scale

SD in Log Scale

Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Maximum Non-Detect Maximum Non-Detect

UCL Statistics

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects
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0.00067 -7.308

0.016 -4.135

0.00227 -6.341

0.0015 0.637

0.00246

0.0003842

1.083

4.598

0.531 0.936

0.941 0.941

0.00292 0.00264

0.00315

0.0032 0.00358

0.00296 0.00443

1.983

0.00115

0.00227

0.00161

162.6

134.1

0.0441 0.0029

133.2 0.00292

0.00289

1.56 0.00372

0.759 0.00546

0.166 0.00295

0.14 0.00341

0.00395

0.00467

0.00609

0.00275

0.00277

0.00395

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

   95% Standard Bootstrap UCL

MLE of Standard Deviation

nu star

Approximate Chi Square Value (.05) Nonparametric Statistics

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

MLE of Mean

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Relevant UCL Statistics

Median SD of log Data

SD

Std. Error of Mean

Minimum Minimum of Log Data

Maximum Maximum of Log Data

Mean Mean of log Data

General Statistics

Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics

429M_Benzo(b)fluoranthene
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Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Full Data Sets

User Selected Options

From File   WorkSheet.wst

Maximum 1.94 Maximum of Log Data 0.663

Mean 1.319 Mean of log Data 0.116

Raw Statistics Log-transformed Statistics

Minimum 0.347 Minimum of Log Data -1.058

CALC_Arsenic, Organic

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Skewness -0.741

Std. Error of Mean 0.245

Coefficient of Variation 0.492

Median 1.46 SD of log Data 0.684

SD 0.649

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.86 Shapiro Wilk Test Statistic 0.804

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.915

   95% Adjusted-CLT UCL (Chen-1995) 1.648  97.5% Chebyshev (MVUE) UCL 3.585

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.795    95% H-UCL 3.159

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

MLE of Mean 1.319

MLE of Standard Deviation 0.942

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.961 Data appear Normal at 5% Significance Level

Theta Star 0.672

   95% Modified-t UCL (Johnson-1978) 1.784    99% Chebyshev (MVUE) UCL 4.902

nu star 27.45

Approximate Chi Square Value (.05) 16.5 Nonparametric StatisticsF-699
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   95% Standard Bootstrap UCL 1.7

Anderson-Darling Test Statistic 0.657    95% Bootstrap-t UCL 1.714

Adjusted Level of Significance 0.0158    95% CLT UCL 1.722

Adjusted Chi Square Value 14    95% Jackknife UCL 1.795

97.5% Chebyshev(Mean, Sd) UCL 2.85

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.758

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 1.643

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.387

Anderson-Darling 5% Critical Value 0.712    95% Hall's Bootstrap UCL 1.611

Kolmogorov-Smirnov Test Statistic 0.256    95% Percentile Bootstrap UCL 1.685

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits

Potential UCL to Use Use 95% Student's-t UCL 1.795

   95% Approximate Gamma UCL 2.194

   95% Adjusted Gamma UCL 2.585

Raw Statistics Log-transformed Statistics

Minimum 0.01 Minimum of Log Data -4.605

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 5

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

CALC_Mercury, Inorganic

Std. Error of Mean 0.00163

Coefficient of Variation 0.234

Median 0.02 SD of log Data 0.278

SD 0.00431

Maximum 0.024 Maximum of Log Data -3.73

Mean 0.0184 Mean of log Data -4.023

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness -1.212

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution TestF-700
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0216    95% H-UCL 0.0238

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic 0.88 Shapiro Wilk Test Statistic 0.8

Gamma Distribution Test Data Distribution

k star (bias corrected) 9.903 Data appear Normal at 5% Significance Level

Theta Star 0.00186

   95% Modified-t UCL (Johnson-1978) 0.0215    99% Chebyshev (MVUE) UCL 0.0379

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.027

   95% Adjusted-CLT UCL (Chen-1995) 0.0203  97.5% Chebyshev (MVUE) UCL 0.0307

Adjusted Level of Significance 0.0158    95% CLT UCL 0.0211

Adjusted Chi Square Value 105.3    95% Jackknife UCL 0.0216

nu star 138.6

Approximate Chi Square Value (.05) 112.4 Nonparametric Statistics

MLE of Mean 0.0184

MLE of Standard Deviation 0.00586

Kolmogorov-Smirnov 5% Critical Value 0.312    95% BCA Bootstrap UCL 0.0203

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0255

Anderson-Darling 5% Critical Value 0.707    95% Hall's Bootstrap UCL 0.0206

Kolmogorov-Smirnov Test Statistic 0.259    95% Percentile Bootstrap UCL 0.0207

   95% Standard Bootstrap UCL 0.0209

Anderson-Darling Test Statistic 0.667    95% Bootstrap-t UCL 0.0207

Potential UCL to Use Use 95% Student's-t UCL 0.0216

   95% Approximate Gamma UCL 0.0227

   95% Adjusted Gamma UCL 0.0243

97.5% Chebyshev(Mean, Sd) UCL 0.0286

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0347

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

E1613_TCDD TEQ HH

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits

Median 0.000176 SD of log Data 0.594

SD 0.000069357

Maximum 0.000229 Maximum of Log Data -8.382

Mean 0.00015666 Mean of log Data -8.885

Raw Statistics Log-transformed Statistics

Minimum 0.0000453 Minimum of Log Data -10

Std. Error of Mean 0.000026215

Coefficient of Variation 0.443 F-701
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Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness -0.686

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.917 Shapiro Wilk Test Statistic 0.844

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

   95% Modified-t UCL (Johnson-1978) 0.00020646    99% Chebyshev (MVUE) UCL 0.00052193

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00031894

   95% Adjusted-CLT UCL (Chen-1995) 0.00019252  97.5% Chebyshev (MVUE) UCL 0.00038742

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0002076    95% H-UCL 0.00031509

nu star 35.07

Approximate Chi Square Value (.05) 22.52 Nonparametric Statistics

MLE of Mean 0.00015666

MLE of Standard Deviation 0.000098975

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.505 Data appear Normal at 5% Significance Level

Theta Star 0.000062532

Anderson-Darling 5% Critical Value 0.71    95% Hall's Bootstrap UCL 0.00018922

Kolmogorov-Smirnov Test Statistic 0.229    95% Percentile Bootstrap UCL 0.00019529

   95% Standard Bootstrap UCL 0.00019682

Anderson-Darling Test Statistic 0.47    95% Bootstrap-t UCL 0.00020078

Adjusted Level of Significance 0.0158    95% CLT UCL 0.00019978

Adjusted Chi Square Value 19.55    95% Jackknife UCL 0.0002076

   95% Approximate Gamma UCL 0.00024394

   95% Adjusted Gamma UCL 0.00028112

97.5% Chebyshev(Mean, Sd) UCL 0.00032037

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.00041749

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 0.00018986

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00027092

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits

Potential UCL to Use Use 95% Student's-t UCL 0.0002076
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reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

E1630_Methyl Mercury

Maximum 0.06 Maximum of Log Data -2.813

Mean 0.0374 Mean of log Data -3.389

Raw Statistics Log-transformed Statistics

Minimum 0.015 Minimum of Log Data -4.2

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Skewness -0.439

Std. Error of Mean 0.00605

Coefficient of Variation 0.428

Median 0.042 SD of log Data 0.528

SD 0.016

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.867 Shapiro Wilk Test Statistic 0.803

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0712

   95% Adjusted-CLT UCL (Chen-1995) 0.0463  97.5% Chebyshev (MVUE) UCL 0.0855

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0492    95% H-UCL 0.0668

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

MLE of Mean 0.0374

MLE of Standard Deviation 0.0218

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.946 Data appear Normal at 5% Significance Level

Theta Star 0.0127

   95% Modified-t UCL (Johnson-1978) 0.049    99% Chebyshev (MVUE) UCL 0.114

   95% Standard Bootstrap UCL 0.0465

Anderson-Darling Test Statistic 0.766    95% Bootstrap-t UCL 0.0477

Adjusted Level of Significance 0.0158    95% CLT UCL 0.0474

Adjusted Chi Square Value 24.2    95% Jackknife UCL 0.0492

nu star 41.25

Approximate Chi Square Value (.05) 27.53 Nonparametric Statistics
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97.5% Chebyshev(Mean, Sd) UCL 0.0752

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0976

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 0.0453

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0638

Anderson-Darling 5% Critical Value 0.71    95% Hall's Bootstrap UCL 0.0464

Kolmogorov-Smirnov Test Statistic 0.353    95% Percentile Bootstrap UCL 0.0464

Number of Valid Observations 7 Number of Distinct Observations

Potential UCL to Use Use 95% Student's-t UCL 0.0492

   95% Approximate Gamma UCL 0.0561

   95% Adjusted Gamma UCL 0.0638

0.017

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits

Maximum 0.062 Maximum of Log Data -2.781

Mean 0.0423 Mean of log Data -3.253

Raw Statistics Log-transformed Statistics

Minimum 0.017 Minimum of Log Data -4.075

E1632E_Arsenic

General Statistics

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

7

Skewness -0.532

Std. Error of Mean 0.00641

Coefficient of Variation 0.401

Median 0.044 SD of log Data 0.488

SD

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.929 Shapiro Wilk Test Statistic 0.874
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0547    95% H-UCL 0.0708

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.386 Data appear Normal at 5% Significance Level

Theta Star 0.0125

   95% Modified-t UCL (Johnson-1978) 0.0545    99% Chebyshev (MVUE) UCL 0.122

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0773

   95% Adjusted-CLT UCL (Chen-1995) 0.0515  97.5% Chebyshev (MVUE) UCL 0.0923

Adjusted Level of Significance 0.0158    95% CLT UCL 0.0528

Adjusted Chi Square Value 28.95    95% Jackknife UCL 0.0547

nu star 47.41

Approximate Chi Square Value (.05) 32.6 Nonparametric Statistics

MLE of Mean 0.0423

MLE of Standard Deviation 0.023

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 0.0513

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0702

Anderson-Darling 5% Critical Value 0.71    95% Hall's Bootstrap UCL 0.0504

Kolmogorov-Smirnov Test Statistic 0.241    95% Percentile Bootstrap UCL 0.0517

   95% Standard Bootstrap UCL 0.0522

Anderson-Darling Test Statistic 0.427    95% Bootstrap-t UCL 0.0528

Potential UCL to Use Use 95% Student's-t UCL 0.0547

   95% Approximate Gamma UCL 0.0615

   95% Adjusted Gamma UCL 0.0693

97.5% Chebyshev(Mean, Sd) UCL 0.0823

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.106

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

E1668A_PCB TEQ HH

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits

Median 0.0000309 SD of log Data 0.31

SD 9.4458E-06

Maximum 0.0000451 Maximum of Log Data -10.01

Mean 0.0000317 Mean of log Data -10.4

Raw Statistics Log-transformed Statistics

Minimum 0.00002 Minimum of Log Data -10.82

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.113

Std. Error of Mean 3.5702E-06

Coefficient of Variation    N/A
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It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.95 Shapiro Wilk Test Statistic 0.938

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

   95% Modified-t UCL (Johnson-1978) 0.000038663    99% Chebyshev (MVUE) UCL 0.00006883

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.7983E-05

   95% Adjusted-CLT UCL (Chen-1995) 0.000037735  97.5% Chebyshev (MVUE) UCL 5.5016E-05

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.000038638    95% H-UCL 4.2378E-05

nu star 102.5

Approximate Chi Square Value (.05) 80.11 Nonparametric Statistics

MLE of Mean 0.0000317

MLE of Standard Deviation 0.000011717

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.319 Data appear Normal at 5% Significance Level

Theta Star 0.000004331

Anderson-Darling 5% Critical Value 0.708    95% Hall's Bootstrap UCL 3.8827E-05

Kolmogorov-Smirnov Test Statistic 0.182    95% Percentile Bootstrap UCL 3.7186E-05

   95% Standard Bootstrap UCL 0.00003713

Anderson-Darling Test Statistic 0.249    95% Bootstrap-t UCL 3.8407E-05

Adjusted Level of Significance 0.0158    95% CLT UCL 3.7572E-05

Adjusted Chi Square Value 74.16    95% Jackknife UCL 3.8638E-05

   95% Approximate Gamma UCL 0.000040546

   95% Adjusted Gamma UCL 0.000043801

97.5% Chebyshev(Mean, Sd) UCL 5.3996E-05

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.7223E-05

Kolmogorov-Smirnov 5% Critical Value 0.312    95% BCA Bootstrap UCL 3.6886E-05

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.7262E-05

E1668A_PCB, TOTAL

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 3.8638E-05
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Median 1.01 SD of log Data 0.353

SD 0.312

Maximum 1.39 Maximum of Log Data 0.329

Mean 0.987 Mean of log Data -0.0619

Raw Statistics Log-transformed Statistics

Minimum 0.507 Minimum of Log Data -0.679

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness -0.268

Std. Error of Mean 0.118

Coefficient of Variation 0.316

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.961 Shapiro Wilk Test Statistic 0.929

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

   95% Modified-t UCL (Johnson-1978) 1.215    99% Chebyshev (MVUE) UCL 2.309

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.569

   95% Adjusted-CLT UCL (Chen-1995) 1.169  97.5% Chebyshev (MVUE) UCL 1.818

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.217    95% H-UCL 1.387

nu star 83.86

Approximate Chi Square Value (.05) 63.75 Nonparametric Statistics

MLE of Mean 0.987

MLE of Standard Deviation 0.403

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.99 Data appear Normal at 5% Significance Level

Theta Star 0.165

Anderson-Darling 5% Critical Value 0.708    95% Hall's Bootstrap UCL 1.201

Kolmogorov-Smirnov Test Statistic 0.196    95% Percentile Bootstrap UCL 1.168

   95% Standard Bootstrap UCL 1.163

Anderson-Darling Test Statistic 0.272    95% Bootstrap-t UCL 1.219

Adjusted Level of Significance 0.0158    95% CLT UCL 1.181

Adjusted Chi Square Value 58.49    95% Jackknife UCL 1.217

   95% Approximate Gamma UCL 1.299

   95% Adjusted Gamma UCL 1.416

97.5% Chebyshev(Mean, Sd) UCL 1.724

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.161

Kolmogorov-Smirnov 5% Critical Value 0.312    95% BCA Bootstrap UCL 1.15

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.502
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Maximum 0.14 Maximum of Log Data -1.966

Mean 0.0874 Mean of log Data -2.515

Raw Statistics Log-transformed Statistics

Minimum 0.042 Minimum of Log Data -3.17

E1699M_4,4'-DDD

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 6

Skewness 0.778

Std. Error of Mean 0.0143

Coefficient of Variation 0.432

Median 0.075 SD of log Data 0.428

SD 0.0378

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.826 Shapiro Wilk Test Statistic 0.888

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.149

   95% Adjusted-CLT UCL (Chen-1995) 0.115  97.5% Chebyshev (MVUE) UCL 0.176

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.115    95% H-UCL 0.133

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.837 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 0.116    99% Chebyshev (MVUE) UCL 0.228

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits

Potential UCL to Use Use 95% Student's-t UCL 1.217
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MLE of Mean 0.0874

MLE of Standard Deviation 0.0446

Theta Star 0.0228

   95% Standard Bootstrap UCL 0.109

Anderson-Darling Test Statistic 0.57    95% Bootstrap-t UCL 0.148

Adjusted Level of Significance 0.0158    95% CLT UCL 0.111

Adjusted Chi Square Value 33.9    95% Jackknife UCL 0.115

nu star 53.71

Approximate Chi Square Value (.05) 37.88 Nonparametric Statistics

97.5% Chebyshev(Mean, Sd) UCL 0.177

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.229

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 0.112

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.15

Anderson-Darling 5% Critical Value 0.709    95% Hall's Bootstrap UCL 0.411

Kolmogorov-Smirnov Test Statistic 0.301    95% Percentile Bootstrap UCL 0.111

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 0.115

   95% Approximate Gamma UCL 0.124

   95% Adjusted Gamma UCL 0.139

Maximum 0.36 Maximum of Log Data -1.022

Mean 0.217 Mean of log Data -1.598

Raw Statistics Log-transformed Statistics

Minimum 0.11 Minimum of Log Data -2.207

E1699M_4,4'-DDE

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Skewness 0.461

Std. Error of Mean 0.0325

Coefficient of Variation 0.396

Median 0.22 SD of log Data 0.415

SD 0.086

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Shapiro Wilk Test Statistic 0.965 Shapiro Wilk Test Statistic 0.966

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.367

   95% Adjusted-CLT UCL (Chen-1995) 0.277  97.5% Chebyshev (MVUE) UCL 0.431

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.28    95% H-UCL 0.326

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

MLE of Mean 0.217

MLE of Standard Deviation 0.106

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.218 Data appear Normal at 5% Significance Level

Theta Star 0.0515

   95% Modified-t UCL (Johnson-1978) 0.281    99% Chebyshev (MVUE) UCL 0.558

   95% Standard Bootstrap UCL 0.267

Anderson-Darling Test Statistic 0.199    95% Bootstrap-t UCL 0.288

Adjusted Level of Significance 0.0158    95% CLT UCL 0.271

Adjusted Chi Square Value 38.16    95% Jackknife UCL 0.28

nu star 59.06

Approximate Chi Square Value (.05) 42.39 Nonparametric Statistics

97.5% Chebyshev(Mean, Sd) UCL 0.42

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.54

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 0.273

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.359

Anderson-Darling 5% Critical Value 0.709    95% Hall's Bootstrap UCL 0.298

Kolmogorov-Smirnov Test Statistic 0.159    95% Percentile Bootstrap UCL 0.269

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 0.28

   95% Approximate Gamma UCL 0.303

   95% Adjusted Gamma UCL 0.336
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Raw Statistics Log-transformed Statistics

Minimum 0.018 Minimum of Log Data -4.017

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 6

Std. Error of Mean 0.0042

Coefficient of Variation 0.379

Median 0.024 SD of log Data 0.348

SD 0.0111

Maximum 0.05 Maximum of Log Data -2.996

Mean 0.0293 Mean of log Data -3.585

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness 1.274

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0374    95% H-UCL 0.0406

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.868 Shapiro Wilk Test Statistic 0.929

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.405 Data appear Normal at 5% Significance Level

Theta Star 0.00542

   95% Modified-t UCL (Johnson-1978) 0.0378    99% Chebyshev (MVUE) UCL 0.0675

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.046

   95% Adjusted-CLT UCL (Chen-1995) 0.0383  97.5% Chebyshev (MVUE) UCL 0.0532

Adjusted Level of Significance 0.0158    95% CLT UCL 0.0362

Adjusted Chi Square Value 51.7    95% Jackknife UCL 0.0374

nu star 75.68

Approximate Chi Square Value (.05) 56.64 Nonparametric Statistics

MLE of Mean 0.0293

MLE of Standard Deviation 0.0126

Kolmogorov-Smirnov 5% Critical Value 0.312    95% BCA Bootstrap UCL 0.0376

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0476

Anderson-Darling 5% Critical Value 0.709    95% Hall's Bootstrap UCL 0.078

Kolmogorov-Smirnov Test Statistic 0.254    95% Percentile Bootstrap UCL 0.036

   95% Standard Bootstrap UCL 0.0358

Anderson-Darling Test Statistic 0.415    95% Bootstrap-t UCL 0.0485

97.5% Chebyshev(Mean, Sd) UCL 0.0555

cis-Chlordane
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Raw Statistics

Log-transformed Statistics

Minimum 0.027

Minimum of Log Data -3.612

E1699M_cis-Nonachlor

General Statistics

Number of Valid Observations 7

Number of Distinct Observations 6

Std. Error of Mean 0.00209

Coefficient of Variation 0.168

Median 0.03
SD of log Data 0.163

SD 0.00552

Maximum 0.042

Maximum of Log Data -3.17
Mean 0.0329

Mean of log Data -3.427

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness 0.731

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0369    95% H-UCL 0.0375

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.89 Shapiro Wilk Test Statistic 0.902

Gamma Distribution Test Data Distribution

k star (bias corrected) 24.74 Data appear Normal at 5% Significance Level

Theta Star 0.00133

   95% Modified-t UCL (Johnson-1978) 0.037    99% Chebyshev (MVUE) UCL 0.053

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0417

   95% Adjusted-CLT UCL (Chen-1995) 0.0369  97.5% Chebyshev (MVUE) UCL 0.0455

MLE of Mean 0.0329 F-712
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Adjusted Level of Significance 0.0158    95% CLT UCL 0.0363

Adjusted Chi Square Value 292.3    95% Jackknife UCL 0.0369

nu star 346.4

Approximate Chi Square Value (.05) 304.3 Nonparametric Statistics

MLE of Standard Deviation 0.00661

Kolmogorov-Smirnov 5% Critical Value 0.311    95% BCA Bootstrap UCL 0.0366

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.042

Anderson-Darling 5% Critical Value 0.707    95% Hall's Bootstrap UCL 0.0358

Kolmogorov-Smirnov Test Statistic 0.276    95% Percentile Bootstrap UCL 0.036

   95% Standard Bootstrap UCL 0.036

Anderson-Darling Test Statistic 0.466    95% Bootstrap-t UCL 0.0386

Potential UCL to Use Use 95% Student's-t UCL 0.0369

   95% Approximate Gamma UCL 0.0374

   95% Adjusted Gamma UCL 0.0389

97.5% Chebyshev(Mean, Sd) UCL 0.0459

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0536

Raw Statistics Log-transformed Statistics

Minimum 0.029 Minimum of Log Data -3.54

E1699M_Dieldrin

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Std. Error of Mean 0.00262

Coefficient of Variation 0.194

Median 0.035 SD of log Data 0.177

SD 0.00692

Maximum 0.05 Maximum of Log Data -2.996

Mean 0.0357 Mean of log Data -3.346

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness 1.73

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.832 Shapiro Wilk Test Statistic 0.888
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0408    95% H-UCL 0.0412

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Gamma Distribution Test Data Distribution

k star (bias corrected) 20.18 Data appear Normal at 5% Significance Level

Theta Star 0.00177

   95% Modified-t UCL (Johnson-1978) 0.0411    99% Chebyshev (MVUE) UCL 0.0595

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0461

   95% Adjusted-CLT UCL (Chen-1995) 0.0418  97.5% Chebyshev (MVUE) UCL 0.0506

Adjusted Level of Significance 0.0158    95% CLT UCL 0.04

Adjusted Chi Square Value 233.9    95% Jackknife UCL 0.0408

nu star 282.6

Approximate Chi Square Value (.05) 244.6 Nonparametric Statistics

MLE of Mean 0.0357

MLE of Standard Deviation 0.00795

Kolmogorov-Smirnov 5% Critical Value 0.311    95% BCA Bootstrap UCL 0.0413

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0471

Anderson-Darling 5% Critical Value 0.707    95% Hall's Bootstrap UCL 0.059

Kolmogorov-Smirnov Test Statistic 0.252    95% Percentile Bootstrap UCL 0.0401

   95% Standard Bootstrap UCL 0.0396

Anderson-Darling Test Statistic 0.469    95% Bootstrap-t UCL 0.044

Potential UCL to Use Use 95% Student's-t UCL 0.0408

   95% Approximate Gamma UCL 0.0413

   95% Adjusted Gamma UCL 0.0431

97.5% Chebyshev(Mean, Sd) UCL 0.0521

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0617

Raw Statistics Log-transformed Statistics

Minimum 0.024 Minimum of Log Data -3.73

E1699M_Heptachlor Epoxide

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Std. Error of Mean 0.0051

Coefficient of Variation 0.34

Median 0.036 SD of log Data 0.342

SD 0.0135

Maximum 0.059 Maximum of Log Data -2.83

Mean 0.0397 Mean of log Data -3.276

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness 0.431
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Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0496    95% H-UCL 0.0549

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.929 Shapiro Wilk Test Statistic 0.949

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.92 Data appear Normal at 5% Significance Level

Theta Star 0.00671

   95% Modified-t UCL (Johnson-1978) 0.0498    99% Chebyshev (MVUE) UCL 0.091

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0622

   95% Adjusted-CLT UCL (Chen-1995) 0.049  97.5% Chebyshev (MVUE) UCL 0.0719

Adjusted Level of Significance 0.0158    95% CLT UCL 0.0481

Adjusted Chi Square Value 57.66    95% Jackknife UCL 0.0496

nu star 82.87

Approximate Chi Square Value (.05) 62.89 Nonparametric Statistics

MLE of Mean 0.0397

MLE of Standard Deviation 0.0163

Kolmogorov-Smirnov 5% Critical Value 0.312    95% BCA Bootstrap UCL 0.0476

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0619

Anderson-Darling 5% Critical Value 0.708    95% Hall's Bootstrap UCL 0.0515

Kolmogorov-Smirnov Test Statistic 0.171    95% Percentile Bootstrap UCL 0.0479

   95% Standard Bootstrap UCL 0.0475

Anderson-Darling Test Statistic 0.251    95% Bootstrap-t UCL 0.0532

Potential UCL to Use Use 95% Student's-t UCL 0.0496

   95% Approximate Gamma UCL 0.0523

   95% Adjusted Gamma UCL 0.0571

97.5% Chebyshev(Mean, Sd) UCL 0.0715

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0904

Raw Statistics Log-transformed Statistics

Minimum 0.0037 Minimum of Log Data -5.599

E1699M_Hexachlorobenzene

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.
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Std. Error of Mean 0.00254

Coefficient of Variation 0.498

Median 0.015 SD of log Data 0.698

SD 0.00672

Mean 0.0135 Mean of log Data -4.472

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness -0.772

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0184    95% H-UCL 0.0333

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.851 Shapiro Wilk Test Statistic 0.781

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.894 Data appear Normal at 5% Significance Level

Theta Star 0.00713

   95% Modified-t UCL (Johnson-1978) 0.0183    99% Chebyshev (MVUE) UCL 0.051

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0302

   95% Adjusted-CLT UCL (Chen-1995) 0.0169  97.5% Chebyshev (MVUE) UCL 0.0372

Adjusted Level of Significance 0.0158    95% CLT UCL 0.0177

Adjusted Chi Square Value 13.34    95% Jackknife UCL 0.0184

nu star 26.52

Approximate Chi Square Value (.05) 15.78 Nonparametric Statistics

MLE of Mean 0.0135

MLE of Standard Deviation 0.00981

Kolmogorov-Smirnov 5% Critical Value 0.314    95% BCA Bootstrap UCL 0.017

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0246

Anderson-Darling 5% Critical Value 0.712    95% Hall's Bootstrap UCL 0.0165

Kolmogorov-Smirnov Test Statistic 0.314    95% Percentile Bootstrap UCL 0.0172

   95% Standard Bootstrap UCL 0.0173

Anderson-Darling Test Statistic 0.736    95% Bootstrap-t UCL 0.0176

Potential UCL to Use Use 95% Student's-t UCL 0.0184

   95% Approximate Gamma UCL 0.0227

   95% Adjusted Gamma UCL 0.0268

97.5% Chebyshev(Mean, Sd) UCL 0.0294

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0388

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.F-716
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General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

E1699M_Oxychlordane

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits

Median 0.17 SD of log Data 0.32

SD 0.054

Maximum 0.25 Maximum of Log Data -1.386

Mean 0.171 Mean of log Data -1.807

Raw Statistics Log-transformed Statistics

Minimum 0.11 Minimum of Log Data -2.207

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness 0.273

Std. Error of Mean 0.0204

Coefficient of Variation 0.315

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.928 Shapiro Wilk Test Statistic 0.928

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

   95% Modified-t UCL (Johnson-1978) 0.211    99% Chebyshev (MVUE) UCL 0.379

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.262

   95% Adjusted-CLT UCL (Chen-1995) 0.207  97.5% Chebyshev (MVUE) UCL 0.301

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.211    95% H-UCL 0.232

nu star 94.61

MLE of Mean 0.171

MLE of Standard Deviation 0.0659

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.758 Data appear Normal at 5% Significance Level

Theta Star 0.0254
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Approximate Chi Square Value (.05) 73.18 Nonparametric Statistics

Anderson-Darling 5% Critical Value 0.708    95% Hall's Bootstrap UCL 0.201

Kolmogorov-Smirnov Test Statistic 0.218    95% Percentile Bootstrap UCL 0.203

   95% Standard Bootstrap UCL 0.202

Anderson-Darling Test Statistic 0.318    95% Bootstrap-t UCL 0.214

Adjusted Level of Significance 0.0158    95% CLT UCL 0.205

Adjusted Chi Square Value 67.51    95% Jackknife UCL 0.211

   95% Approximate Gamma UCL 0.222

   95% Adjusted Gamma UCL 0.24

97.5% Chebyshev(Mean, Sd) UCL 0.299

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.374

Kolmogorov-Smirnov 5% Critical Value 0.312    95% BCA Bootstrap UCL 0.203

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.26

SW6020_Cadmium

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 0.211

Median 0.55 SD of log Data 0.338

SD 0.177

Maximum 0.78 Maximum of Log Data -0.248

Mean 0.557 Mean of log Data -0.632

Raw Statistics Log-transformed Statistics

Minimum 0.32 Minimum of Log Data -1.139

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness 0.0337

Std. Error of Mean 0.067

Coefficient of Variation 0.318

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.925 Shapiro Wilk Test Statistic 0.922

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.
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   95% Modified-t UCL (Johnson-1978) 0.688    99% Chebyshev (MVUE) UCL 1.27

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.87

   95% Adjusted-CLT UCL (Chen-1995) 0.668  97.5% Chebyshev (MVUE) UCL 1.005

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.687    95% H-UCL 0.769

nu star 87.91

Approximate Chi Square Value (.05) 67.3 Nonparametric Statistics

MLE of Mean 0.557

MLE of Standard Deviation 0.222

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.28 Data appear Normal at 5% Significance Level

Theta Star 0.0887

Anderson-Darling 5% Critical Value 0.708    95% Hall's Bootstrap UCL 0.708

Kolmogorov-Smirnov Test Statistic 0.175    95% Percentile Bootstrap UCL 0.66

   95% Standard Bootstrap UCL 0.662

Anderson-Darling Test Statistic 0.31    95% Bootstrap-t UCL 0.703

Adjusted Level of Significance 0.0158    95% CLT UCL 0.667

Adjusted Chi Square Value 61.87    95% Jackknife UCL 0.687

   95% Approximate Gamma UCL 0.728

   95% Adjusted Gamma UCL 0.792

97.5% Chebyshev(Mean, Sd) UCL 0.976

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.224

Kolmogorov-Smirnov 5% Critical Value 0.312    95% BCA Bootstrap UCL 0.657

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.849

SW6020_Cobalt

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 0.687

Median 0.15 SD of log Data 0.323

SD 0.0583

Maximum 0.26 Maximum of Log Data -1.347

Mean 0.176 Mean of log Data -1.784

Raw Statistics Log-transformed Statistics

Minimum 0.11 Minimum of Log Data -2.207

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness 0.702

Std. Error of Mean 0.022

Coefficient of Variation 0.332
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Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.882 Shapiro Wilk Test Statistic 0.925

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

   95% Modified-t UCL (Johnson-1978) 0.219    99% Chebyshev (MVUE) UCL 0.389

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.269

   95% Adjusted-CLT UCL (Chen-1995) 0.218  97.5% Chebyshev (MVUE) UCL 0.31

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.219    95% H-UCL 0.238

nu star 90.8

Approximate Chi Square Value (.05) 69.83 Nonparametric Statistics

MLE of Mean 0.176

MLE of Standard Deviation 0.069

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.486 Data appear Normal at 5% Significance Level

Theta Star 0.0271

Anderson-Darling 5% Critical Value 0.708    95% Hall's Bootstrap UCL 0.277

Kolmogorov-Smirnov Test Statistic 0.232    95% Percentile Bootstrap UCL 0.211

   95% Standard Bootstrap UCL 0.21

Anderson-Darling Test Statistic 0.384    95% Bootstrap-t UCL 0.252

Adjusted Level of Significance 0.0158    95% CLT UCL 0.212

Adjusted Chi Square Value 64.3    95% Jackknife UCL 0.219

   95% Approximate Gamma UCL 0.228

   95% Adjusted Gamma UCL 0.248

97.5% Chebyshev(Mean, Sd) UCL 0.313

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.395

Kolmogorov-Smirnov 5% Critical Value 0.312    95% BCA Bootstrap UCL 0.216

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.272

SW6010B_Copper

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 0.219

Median 52.9 SD of log Data 0.364

Maximum 104 Maximum of Log Data 4.644

Mean 64.3 Mean of log Data 4.103

Raw Statistics Log-transformed Statistics

Minimum 42.2 Minimum of Log Data 3.742
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SD 25.85

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness 1.14

Std. Error of Mean 9.772

Coefficient of Variation 0.402

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.751 Shapiro Wilk Test Statistic 0.802

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

   95% Modified-t UCL (Johnson-1978) 83.99    99% Chebyshev (MVUE) UCL 151.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 102.5

   95% Adjusted-CLT UCL (Chen-1995) 84.87  97.5% Chebyshev (MVUE) UCL 119.2

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 83.29    95% H-UCL 90.65

nu star 68.28

Approximate Chi Square Value (.05) 50.26 Nonparametric Statistics

MLE of Mean 64.3

MLE of Standard Deviation 29.11

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.877 Data do not follow a Discernable Distribution (0.05)

Theta Star 13.18

Anderson-Darling 5% Critical Value 0.709    95% Hall's Bootstrap UCL 256.3

Kolmogorov-Smirnov Test Statistic 0.351    95% Percentile Bootstrap UCL 79.9

   95% Standard Bootstrap UCL 78.92

Anderson-Darling Test Statistic 0.853    95% Bootstrap-t UCL 153.8

Adjusted Level of Significance 0.0158    95% CLT UCL 80.37

Adjusted Chi Square Value 45.63    95% Jackknife UCL 83.29

   95% Approximate Gamma UCL 87.35

   95% Adjusted Gamma UCL 96.22

97.5% Chebyshev(Mean, Sd) UCL 125.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 161.5

Kolmogorov-Smirnov 5% Critical Value 0.312    95% BCA Bootstrap UCL 81.57

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 106.9

or 95% Modified-t UCL 83.99

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Potential UCL to Use Use 95% Student's-t UCL 83.29
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Raw Statistics Log-transformed Statistics

Minimum 0.46 Minimum of Log Data -0.777

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

SW7742_Selenium

Std. Error of Mean 0.086

Coefficient of Variation 0.306

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Median 0.74 SD of log Data 0.315

SD 0.228

Maximum 1.1 Maximum of Log Data 0.0953

Mean 0.744 Mean of log Data -0.337

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Skewness 0.265

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.911    95% H-UCL 1

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.966 Shapiro Wilk Test Statistic 0.963

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.066 Data appear Normal at 5% Significance Level

Theta Star 0.105

   95% Modified-t UCL (Johnson-1978) 0.913    99% Chebyshev (MVUE) UCL 1.629

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.132

   95% Adjusted-CLT UCL (Chen-1995) 0.895  97.5% Chebyshev (MVUE) UCL 1.3

Adjusted Level of Significance 0.0158    95% CLT UCL 0.886

Adjusted Chi Square Value 71.15    95% Jackknife UCL 0.911

nu star 98.93

Approximate Chi Square Value (.05) 76.98 Nonparametric Statistics

MLE of Mean 0.744

MLE of Standard Deviation 0.28

   95% Standard Bootstrap UCL 0.874

Anderson-Darling Test Statistic 0.204    95% Bootstrap-t UCL 0.937F-722
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Kolmogorov-Smirnov 5% Critical Value 0.312    95% BCA Bootstrap UCL 0.877

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.119

Anderson-Darling 5% Critical Value 0.708    95% Hall's Bootstrap UCL 0.893

Kolmogorov-Smirnov Test Statistic 0.159    95% Percentile Bootstrap UCL 0.877

7

Benzo(b)fluoranthene

   95% Approximate Gamma UCL 0.956

   95% Adjusted Gamma UCL 1.035

97.5% Chebyshev(Mean, Sd) UCL 1.281

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.6

Maximum 0.023 Maximum of Log Data -3.772

Mean 0.0093 Mean of log Data -4.914

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 0.911

Raw Statistics Log-transformed Statistics

Minimum 0.0023 Minimum of Log Data -6.075

General Statistics

Number of Valid Observations 7 Number of Distinct Observations

Skewness 1.419

Std. Error of Mean 0.00268

Coefficient of Variation 0.762

Median 0.0059 SD of log Data 0.75

SD 0.00709

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.86 Shapiro Wilk Test Statistic 0.972

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0208

   95% Adjusted-CLT UCL (Chen-1995) 0.0152  97.5% Chebyshev (MVUE) UCL 0.0258

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0145    95% H-UCL 0.0245

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 0.0147    99% Chebyshev (MVUE) UCL 0.0356F-723
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MLE of Mean 0.0093

MLE of Standard Deviation 0.00789

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.39 Data appear Normal at 5% Significance Level

Theta Star 0.00669

   95% Standard Bootstrap UCL 0.0133

Anderson-Darling Test Statistic 0.283    95% Bootstrap-t UCL 0.0215

Adjusted Level of Significance 0.0158    95% CLT UCL 0.0137

Adjusted Chi Square Value 8.533    95% Jackknife UCL 0.0145

nu star 19.46

Approximate Chi Square Value (.05) 10.45 Nonparametric Statistics

97.5% Chebyshev(Mean, Sd) UCL 0.026

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.036

Kolmogorov-Smirnov 5% Critical Value 0.315    95% BCA Bootstrap UCL 0.0146

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.021

Anderson-Darling 5% Critical Value 0.714    95% Hall's Bootstrap UCL 0.0379

Kolmogorov-Smirnov Test Statistic 0.229    95% Percentile Bootstrap UCL 0.0138

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Potential UCL to Use Use 95% Student's-t UCL 0.0145

   95% Approximate Gamma UCL 0.0173

   95% Adjusted Gamma UCL 0.0212
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Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   WorkSheet.wst

E1699M_trans-Nonachlor

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0018 Minimum Detected -6.32

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Percent Non-Detects 14.29%

SD of Detected 0.00493 SD of Detected 0.749

Minimum Non-Detect 0.0038 Minimum Non-Detect -5.573

Maximum Detected 0.015 Maximum Detected -4.2

Mean of Detected 0.0054 Mean of Detected -5.487

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.0038 Maximum Non-Detect -5.573

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.749 Shapiro Wilk Test Statistic 0.935

Mean 0.0049 Mean -5.598

SD 0.00469 SD 0.745

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00208 Mean in Log Scale -5.565

   95% DL/2 (t) UCL 0.00834    95%  H-Stat (DL/2) UCL 0.0122

   95% MLE (Tiku) UCL 0.00924 SD in Original Scale 0.00464

   95% t UCL 0.00838

SD 0.00716 SD in Log Scale 0.715

   95% MLE (t) UCL 0.00734 Mean in Original Scale 0.00497

   95% H UCL 0.0117

   95% Percentile Bootstrap UCL 0.00809

   95% BCA Bootstrap UCL 0.01

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values OnlyF-725
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nu star 13.54

k star (bias corrected) 1.129 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00478

K-S Test Statistic 0.704 Mean 0.00499

5% K-S Critical Value 0.336 SD 0.00429

A-D Test Statistic 0.442 Nonparametric Statistics

5% A-D Critical Value 0.704 Kaplan-Meier (KM) Method

Assuming Gamma Distribution    95% KM (z) UCL 0.00791

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0084

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00178

   95% KM (t) UCL 0.00844

Mean 0.00494    95% KM (Percentile Bootstrap) UCL 0.0081

Median 0.0031 95% KM (Chebyshev) UCL 0.0127

Minimum 0.0018    95% KM (bootstrap t) UCL 0.0189

Maximum 0.015    95% KM (BCA) UCL 0.00836

Theta star 0.00397

Nu star 17.43 Potential UCLs to Use

SD 0.00466 97.5% KM (Chebyshev) UCL 0.0161

k star 1.245 99% KM (Chebyshev) UCL 0.0227

   95% Adjusted Gamma UCL 0.0119

Note: DL/2 is not a recommended method.

AppChi2 8.981    95% KM (BCA) UCL 0.00836

   95% Gamma Approximate UCL 0.00958

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

SW6010B_Chromium

Raw Statistics Log-transformed Statistics

Minimum Detected 0.26 Minimum Detected -1.347

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Percent Non-Detects 14.29%

SD of Detected 1.158 SD of Detected 0.983

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Detected 2.8 Maximum Detected 1.03

Mean of Detected 1.288 Mean of Detected -0.129

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.02 Maximum Non-Detect -3.912

UCL StatisticsF-726
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5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.795 Shapiro Wilk Test Statistic 0.909

Mean 1.106 Mean -0.769

SD 1.162 SD 1.915

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.009 Mean in Log Scale -0.481

   95% DL/2 (t) UCL 1.959    95%  H-Stat (DL/2) UCL 459

   95% MLE (Tiku) UCL 1.894 SD in Original Scale 1.152

   95% t UCL 1.961

SD 1.213 SD in Log Scale 1.292

   95% MLE (t) UCL 1.9 Mean in Original Scale 1.115

   95% H UCL 15.69

   95% Percentile Bootstrap UCL 1.766

   95% BCA Bootstrap UCL 1.864

nu star 10.04

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.836 Data appear Normal at 5% Significance Level

Theta Star 1.54

K-S Test Statistic 0.709 Mean 1.141

5% K-S Critical Value 0.338 SD 1.043

A-D Test Statistic 0.445 Nonparametric Statistics

5% A-D Critical Value 0.709 Kaplan-Meier (KM) Method

Assuming Gamma Distribution    95% KM (z) UCL 1.852

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.962

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.432

   95% KM (t) UCL 1.98

Mean 1.104    95% KM (Percentile Bootstrap) UCL 1.836

Median 0.55 95% KM (Chebyshev) UCL 3.024

Minimum 0.000001    95% KM (bootstrap t) UCL 3.421

Maximum 2.8    95% KM (BCA) UCL 1.856

Theta star 4.025

Nu star 3.841 Potential UCLs to Use

SD 1.164 97.5% KM (Chebyshev) UCL 3.838

k star 0.274 99% KM (Chebyshev) UCL 5.438

   95% Adjusted Gamma UCL 11.78

Note: DL/2 is not a recommended method.

AppChi2 0.66    95% KM (t) UCL 1.98

   95% Gamma Approximate UCL 6.427    95% KM (Percentile Bootstrap) UCL 1.836

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

429M_Benzo(a)anthracene
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General Statistics

Number of Valid Data 7 Number of Detected Data 6

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0017 Minimum Detected -6.377

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Percent Non-Detects 14.29%

SD of Detected 0.00563 SD of Detected 0.767

Minimum Non-Detect 0.0012 Minimum Non-Detect -6.725

Maximum Detected 0.018 Maximum Detected -4.017

Mean of Detected 0.00728 Mean of Detected -5.156

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Maximum Non-Detect 0.0012 Maximum Non-Detect -6.725

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.83 Shapiro Wilk Test Statistic 0.959

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

   95% DL/2 (t) UCL 0.0105    95%  H-Stat (DL/2) UCL 0.0467

Mean 0.00633 Mean -5.479

SD 0.00573 SD 1.105

SD 0.00588 SD in Log Scale 0.999

   95% MLE (t) UCL 0.0103 Mean in Original Scale 0.00637

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.00594 Mean in Log Scale -5.425

   95% Percentile Bootstrap UCL 0.00971

   95% BCA Bootstrap UCL 0.0107

   95% MLE (Tiku) UCL 0.0102 SD in Original Scale 0.00568

   95% t UCL 0.0105

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.256 Data appear Normal at 5% Significance Level

Theta Star 0.0058

   95% H UCL 0.0327

A-D Test Statistic 0.301 Nonparametric Statistics

5% A-D Critical Value 0.703 Kaplan-Meier (KM) Method

nu star 15.07

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00213

   95% KM (t) UCL 0.0106

K-S Test Statistic 0.703 Mean 0.00649

5% K-S Critical Value 0.335 SD 0.00514
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Minimum 0.000001    95% KM (bootstrap t) UCL 0.0141

Maximum 0.018    95% KM (BCA) UCL 0.0109

Assuming Gamma Distribution    95% KM (z) UCL 0.00999

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0105

SD 0.00583 97.5% KM (Chebyshev) UCL 0.0198

k star 0.372 99% KM (Chebyshev) UCL 0.0277

Mean 0.00624    95% KM (Percentile Bootstrap) UCL 0.0103

Median 0.0053 95% KM (Chebyshev) UCL 0.0158

AppChi2 1.251    95% KM (t) UCL 0.0106

   95% Gamma Approximate UCL 0.026    95% KM (Percentile Bootstrap) UCL 0.0103

Theta star 0.0168

Nu star 5.211 Potential UCLs to Use

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

429M_Benzo(a)pyrene

   95% Adjusted Gamma UCL 0.0427

Note: DL/2 is not a recommended method.

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Percent Non-Detects 42.86%

General Statistics

Number of Valid Data 7 Number of Detected Data 4

Maximum Detected 0.01 Maximum Detected -4.605

Mean of Detected 0.00685 Mean of Detected -5.034

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0048 Minimum Detected -5.339

Maximum Non-Detect 0.0071 Maximum Non-Detect -4.948

SD of Detected 0.00253 SD of Detected 0.366

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 71.43%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.864 Shapiro Wilk Test Statistic 0.852

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.00715    95%  H-Stat (DL/2) UCL 0.0174

Mean 0.00474 Mean -5.624

SD 0.00328 SD 0.872

SD in Log Scale 0.499

Mean in Original Scale 0.00522

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -5.365

   95% Percentile Bootstrap UCL 0.00684

   95% BCA Bootstrap UCL 0.0073

SD in Original Scale 0.00273

   95% t UCL 0.00723

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.67 Data appear Normal at 5% Significance Level

Theta Star 0.00257

   95% H-UCL 0.00875

A-D Test Statistic 0.453 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

nu star 21.36

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00084812

   95% KM (t) UCL 0.00762

K-S Test Statistic 0.657 Mean 0.00597

5% K-S Critical Value 0.395 SD 0.00194

Minimum 0.000001    95% KM (bootstrap t) UCL 0.00742

Maximum 0.01    95% KM (BCA) UCL 0.00811

Assuming Gamma Distribution    95% KM (z) UCL 0.00737

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00751

SD 0.00379 97.5% KM (Chebyshev) UCL 0.0113

k star 0.271 99% KM (Chebyshev) UCL 0.0144

Mean 0.00424    95% KM (Percentile Bootstrap) UCL 0.00843

Median 0.0048 95% KM (Chebyshev) UCL 0.00967

AppChi2 0.643    95% KM (t) UCL 0.00762

   95% Gamma Approximate UCL 0.025    95% KM (Percentile Bootstrap) UCL 0.00843

Theta star 0.0156

Nu star 3.797 Potential UCLs to Use

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

For additional insight, the user may want to consult a statistician.

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.
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7 7

0.413 -0.884

1.21 0.191

0.844 -0.223

0.864 0.37

0.278

0.105

0.329

-0.235

0.965 0.929

0.803 0.803

1.048 1.209

1.367

1.007 1.591

1.047 2.031

5.502

0.153

0.844

0.36

77.03

57.82

0.0158 1.017

52.82 1.048

1.003

0.267 1.041

0.709 1.028

0.191 0.996

0.312 1.003

1.302

1.499

1.888

1.125

1.232

1.048

(e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide

adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

 and Singh and Singh (2003).   For additional insight, the user may want to consult a statistician.

Note: For highly negative-skewed data, confidence limits

   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL (Chen-1995)  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL (Johnson-1978)    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Std. Error of Mean

Coefficient of Variation

Skewness

Mean Mean of log Data

Median SD of log Data

SD

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

Maximum Maximum of Log Data

E1668A_Total PCB (Non DLC)

General Statistics

Number of Valid Observations Number of Distinct Observations
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Upper Passaic River American Eel 
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     10      10

      0

      0.556       1.082

      2.07       0.983

      0.429       0.136

      0.396       1.356

      0.896

      0.842

      0.166

      0.28

      1.33       1.367

      1.34

      0.243

      0.727

      0.145

      0.267

      8.037       5.693

      0.135       0.19

   160.7    113.9

      1.082       0.453

     90.22

     0.0267      86.57

      1.365       1.423

      0.979

      0.842

From File   RiskStatsReport_AmericanEel_Upriver_c.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   9/27/2013 11:05:48 AM

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AmericanEel-COPC|PCB, TOTAL

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value
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      0.122

      0.28

-0.587      0.0151

      0.728       0.37

      1.4       1.462

      1.635       1.876

      2.348

      1.305       1.33

      1.29       1.427

      1.586       1.301

      1.35

      1.488       1.673

      1.928       2.43

      1.33

     10      10

      0

      0.494       0.965

      1.92       0.869

      0.402       0.127

      0.417       1.542

      0.872

      0.842

      0.18

      0.28

      1.198       1.241

      1.209

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

Number of Missing Observations

Minimum Mean

Maximum Median

AmericanEel-COPC|Total PCB (Non DLC)

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

95% Modified-t UCL (Johnson-1978)F-734
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      0.28

      0.727

      0.155

      0.267

      7.528       5.336

      0.128       0.181

   150.6    106.7

      0.965       0.418

     83.88

     0.0267      80.36

      1.228       1.282

      0.972

      0.842

      0.133

      0.28

    -0.705     -0.103

      0.652       0.379

      1.258       1.312

      1.47       1.69

      2.123

      1.174       1.198

      1.166       1.317

      2.081       1.173

      1.229

      1.347       1.52

      1.759       2.231

      1.198

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
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     10      10

      0

7.5700E-6 1.1842E-5

1.9200E-5 1.1650E-5

3.3934E-6 1.0731E-6

    N/A       1.006

      0.934

      0.842

      0.158

      0.28

1.3809E-5 1.3972E-5

1.3866E-5

      0.196

      0.725

      0.129

      0.266

     14.56      10.26

8.1314E-7 1.1541E-6

   291.3    205.2

1.1842E-5 3.6968E-6

   173.1

     0.0267    167.9

1.4042E-5 1.4471E-5

      0.978

      0.842

      0.119

      0.28

-11.79 -11.38

-10.86 0.275

1.4205E-5 1.4937E-5

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

AmericanEel-COPC|PCB TEQ HH

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL 90% Chebyshev (MVUE) UCLF-736
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1.6343E-5 1.8295E-5

2.2129E-5

1.3607E-5 1.3809E-5

1.3552E-5 1.4399E-5

1.4843E-5 1.3662E-5

1.3760E-5

1.5061E-5 1.6520E-5

1.8543E-5 2.2519E-5

1.3809E-5

     10      10

      0

4.9700E-7 1.2504E-6

2.2300E-6 1.3450E-6

5.5597E-7 1.7581E-7

    N/A       0.157

      0.941

      0.842

      0.162

      0.28

1.5727E-6 1.5489E-6

1.5741E-6

      0.457

      0.729

      0.214

      0.267

      4.932       3.519

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

For additional insight the user may want to consult a statistician.

AmericanEel-COPC|Dioxin +  Furan TEQ HH

General Statistics

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level
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2.5354E-7 3.5534E-7

     98.63      70.38

1.2504E-6 6.6657E-7

     52.06

     0.0267      49.34

1.6902E-6 1.7837E-6

      0.903

      0.842

      0.229

      0.28

    -14.51     -13.7

    -13.01       0.506

1.8646E-6 1.8796E-6

2.1592E-6 2.5474E-6

3.3098E-6

1.5396E-6 1.5727E-6

1.5266E-6 1.5532E-6

1.5623E-6 1.5220E-6

1.5337E-6

1.7778E-6 2.0168E-6

2.3484E-6 2.9997E-6

1.5727E-6

     10      10

      0

     0.098       0.265

      0.464       0.29

      0.12      0.0381

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

SD Std. Error of Mean

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

AmericanEel-COPC|Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median
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      0.455 -0.0384

      0.927

      0.842

      0.18

      0.28

      0.334       0.327

      0.334

      0.596

      0.729

      0.236

      0.268

      4.454       3.185

     0.0594      0.0831

     89.08      63.69

      0.265       0.148

     46.33

     0.0267      43.77

      0.364       0.385

      0.872

      0.842

      0.256

      0.28

-2.323 -1.446

-0.768 0.541

      0.411       0.409

      0.472       0.56

      0.734

      0.327       0.334

      0.324       0.33

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL
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      0.329       0.323

      0.322

      0.379       0.431

      0.503       0.644

      0.334

     10      10

      0

      0.198       0.327

      0.431       0.334

     0.0694      0.0219

      0.212     -0.299

      0.981

      0.842

      0.113

      0.28

      0.367       0.361

      0.367

      0.204

      0.725

      0.117

      0.266

     22.76      16

     0.0144      0.0205

   455.2    320

      0.327      0.0818

   279.6

     0.0267    273

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

AmericanEel-COPC|Mercury

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Adjusted Level of Significance Adjusted Chi Square Value

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)
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      0.375       0.384

      0.948

      0.842

      0.138

      0.28

    -1.619     -1.139

    -0.842       0.228

      0.38       0.399

      0.431       0.475

      0.563

      0.363       0.367

      0.362       0.364

      0.361       0.361

      0.362

      0.393       0.423

      0.464       0.545

      0.367

     10       9

      0

      0.162       0.252

      0.345       0.243

     0.0527      0.0167

      0.209       0.215

      0.972

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

AmericanEel-COPC|Methyl Mercury

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations
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      0.842

      0.155

      0.28

      0.283       0.281

      0.283

      0.226

      0.725

      0.139

      0.266

     24.94      17.52

     0.0101      0.0144

   498.7    350.5

      0.252      0.0603

   308.1

     0.0267    301.2

      0.287       0.294

      0.966

      0.842

      0.157

      0.28

-1.82 -1.397

-1.064 0.214

      0.29       0.304

      0.327       0.36

      0.423

      0.28       0.283

      0.278       0.284

      0.288       0.278

      0.278

      0.302       0.325

      0.356       0.418

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL
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      0.283

     10      10

      0

      0.308       0.489

      0.598       0.509

     0.0802      0.0254

      0.164     -1.192

      0.92

      0.842

      0.169

      0.28

      0.536       0.521

      0.534

      0.509

      0.724

      0.185

      0.266

     35.67      25.03

     0.0137      0.0195

   713.4    500.7

      0.489      0.0978

   449.8

     0.0267    441.4

      0.545       0.555

      0.853

      0.842

      0.209

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

For additional insight the user may want to consult a statistician.

AmericanEel-COPC|Selenium

General Statistics

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

F-743

AECOM

Final

July 2017



      0.28

    -1.178     -0.729

    -0.514       0.184

      0.55       0.576

      0.615       0.669

      0.775

      0.531       0.536

      0.528       0.527

      0.525       0.527

      0.523

      0.565       0.6

      0.648       0.742

      0.536

     10      10

      0

     0.0206      0.0661

     0.0922      0.0692

     0.0194     0.00613

      0.293     -1.4

      0.895

      0.842

      0.208

      0.28

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

AmericanEel-COPC|4,4'-DDD

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)F-744
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     0.0773      0.0733

     0.0769

      0.896

      0.726

      0.266

      0.267

      8.374       5.928

    0.00789      0.0111

   167.5    118.6

     0.0661      0.0271

     94.42

     0.0267      90.69

     0.083      0.0864

      0.725

      0.842

      0.291

      0.28

-3.882 -2.777

-2.384 0.418

     0.0911      0.0942

      0.106       0.123

      0.157

     0.0762      0.0773

     0.0755      0.0752

     0.0739      0.0748

     0.0737

     0.0845      0.0928

      0.104       0.127

     0.0773

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL
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     10      10

      0

     0.0665       0.157

      0.249       0.15

     0.0534      0.0169

      0.341       0.19

      0.982

      0.842

      0.145

      0.28

      0.188       0.185

      0.188

      0.197

      0.726

      0.14

      0.267

      8.699       6.156

     0.018      0.0254

   174    123.1

      0.157      0.0631

     98.49

     0.0267      94.67

      0.196       0.204

      0.951

      0.842

      0.165

      0.28

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

AmericanEel-COPC|4,4'-DDE

For additional insight the user may want to consult a statistician.

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test
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    -2.711     -1.912

    -1.39       0.376

      0.205       0.214

      0.24       0.275

      0.346

      0.184       0.188

      0.183       0.19

      0.189       0.184

      0.183

      0.207       0.23

      0.262       0.325

      0.188

     10      10

      0

    0.0055      0.0157

     0.0284      0.0142

    0.00761     0.00241

      0.484       0.411

      0.95

      0.842

      0.202

      0.28

     0.0201      0.02

     0.0202

      0.207

      0.729

      0.168

Minimum of Logged Data Mean of logged Data

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AmericanEel-COPC|4,4'-DDT

General Statistics

Total Number of Observations Number of Distinct Observations

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF TestF-747
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      0.268

      4.462       3.19

    0.00353     0.00493

     89.24      63.8

     0.0157     0.00881

     46.42

     0.0267      43.86

     0.0216      0.0229

      0.964

      0.842

      0.134

      0.28

-5.203 -4.268

-3.561 0.526

     0.0239      0.0239

     0.0275      0.0326

     0.0425

     0.0197      0.0201

     0.0194      0.0204

     0.02      0.0195

     0.0197

     0.023      0.0262

     0.0308      0.0397

     0.0201

     10      10

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

General Statistics

Total Number of Observations Number of Distinct Observations

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

AmericanEel-COPC|cis-Chlordane
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      0

     0.0265      0.0906

      0.122      0.0943

     0.0271     0.00856

      0.299     -1.497

      0.874

      0.842

      0.225

      0.28

      0.106       0.1

      0.106

      0.948

      0.727

      0.268

      0.267

      7.779       5.512

     0.0116      0.0164

   155.6    110.2

     0.0906      0.0386

     87

     0.0267      83.42

      0.115       0.12

      0.705

      0.842

      0.281

      0.28

    -3.631     -2.467

    -2.104       0.438

      0.128       0.131

      0.149       0.173

      0.221

Minimum Mean

Maximum Median

SD Std. Error of Mean

Number of Missing Observations

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance LevelF-749
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      0.105       0.106

      0.104       0.103

      0.102       0.103

      0.101

      0.116       0.128

      0.144       0.176

      0.106

     10      10

      0

8.4000E-4      0.0435

     0.0695      0.0483

     0.0207     0.00655

      0.476 -1.082

      0.91

      0.842

      0.197

      0.28

     0.0555      0.0518

     0.0551

      1.348

      0.739

      0.338

      0.271

      1.547       1.149

     0.0281      0.0378

     30.93      22.98

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

AmericanEel-COPC|cis-Nonachlor

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

nu hat (MLE) nu star (bias corrected)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)
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     0.0435      0.0406

     13.08

     0.0267      11.8

     0.0764      0.0847

      0.601

      0.842

      0.363

      0.28

-7.082 -3.493

-2.666 1.319

      0.385       0.147

      0.185       0.238

      0.342

     0.0542      0.0555

     0.0538      0.0532

     0.0522      0.0535

     0.0526

     0.0631      0.072

     0.0844       0.109

     0.0555

     10      10

      0

     0.037      0.0737

      0.102      0.0799

     0.0219     0.00693

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

Minimum Mean

Maximum Median

SD Std. Error of Mean

AmericanEel-COPC|Dieldrin

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations
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      0.297     -0.339

      0.939

      0.842

      0.162

      0.28

     0.0864      0.0843

     0.0862

      0.393

      0.725

      0.198

      0.267

     11.05       7.801

    0.00667     0.00944

   221    156

     0.0737      0.0264

   128.1

     0.0267    123.8

     0.0897      0.0929

      0.911

      0.842

      0.207

      0.28

    -3.297     -2.654

    -2.283       0.332

     0.0929      0.0974

      0.108       0.123

      0.152

     0.0851      0.0864

     0.0845      0.0859

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

   95% Standard Bootstrap UCL    95% Bootstrap-t UCLF-752
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     0.0838      0.0845

     0.0842

     0.0945       0.104

      0.117       0.143

     0.0864

     10      10

      0

     0.0186      0.0316

     0.0454      0.0339

    0.00922     0.00292

      0.292     -0.234

      0.935

      0.842

      0.156

      0.28

     0.0369      0.0362

     0.0369

      0.441

      0.725

      0.186

      0.267

     11.85       8.36

    0.00267     0.00378

   236.9    167.2

     0.0316      0.0109

   138.3

     0.0267    133.7

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Minimum Mean

Maximum Median

SD Std. Error of Mean

AmericanEel-COPC|Heptachlor Epoxide

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Adjusted Level of Significance Adjusted Chi Square Value

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)
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     0.0382      0.0395

      0.902

      0.842

      0.189

      0.28

-3.985 -3.498

-3.092 0.317

     0.0393      0.0413

     0.0456      0.0517

     0.0635

     0.0364      0.0369

     0.0362      0.0369

     0.036      0.0359

     0.0361

     0.0403      0.0443

     0.0498      0.0606

     0.0369

     10       9

      0

     0.0174      0.0531

      0.1      0.0509

     0.0217     0.00687

      0.409       0.735

      0.941

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

AmericanEel-COPC|Oxy-chlordane

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean
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      0.842

      0.187

      0.28

     0.0657      0.0661

     0.0659

      0.327

      0.728

      0.154

      0.267

      6.088       4.328

    0.00872      0.0123

   121.8      86.57

     0.0531      0.0255

     66.12

     0.0267      63.02

     0.0695      0.0729

      0.919

      0.842

      0.182

      0.28

    -4.051     -3.021

    -2.303       0.458

     0.0754      0.0772

     0.0879       0.103

      0.132

     0.0644      0.0657

     0.0641      0.0686

     0.0721      0.0636

     0.0657

     0.0737      0.083

     0.0959       0.121

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCLF-755
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     0.0657

     10       9

      0

     0.0116      0.0233

     0.0357      0.0233

    0.0071     0.00225

      0.306      0.0706

      0.983

      0.842

      0.124

      0.28

     0.0274      0.027

     0.0274

      0.221

      0.725

      0.151

      0.267

     10.94       7.721

    0.00213     0.00301

   218.7    154.4

     0.0233     0.00837

   126.7

     0.0267    122.3

     0.0283      0.0293

      0.956

      0.842

      0.177

For additional insight the user may want to consult a statistician.

AmericanEel-COPC|trans-Nonachlor

General Statistics

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Suggested UCL to Use

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test
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      0.28

-4.457 -3.808

-3.333 0.332

     0.0293      0.0307

     0.0341      0.0387

     0.0479

     0.0269      0.0274

     0.0267      0.0275

     0.0272      0.0266

     0.0268

     0.03      0.033

     0.0373      0.0456

     0.0274

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
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UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   11/20/2015 2:35:37 PM

Number of Bootstrap Operations   2000

From File   AE.xls

Full Precision   OFF

Confidence Coefficient   

     0.0137

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

95%

Number of Missing Observations       0

Minimum     0.0095 Mean

ProUCL Version 5.0.00

AmericanEel-UPR-COPC|Cobalt

Coefficient of Variation       0.244 Skewness       0.851

Maximum      0.0206 Median      0.0129

SD     0.00335 Std. Error of Mean     0.00106

Normal GOF Test

Shapiro Wilk Test Statistic       0.942 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.176 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      0.0157

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test

A-D Test Statistic       0.217 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      0.0157    95% Adjusted-CLT UCL (Chen-1995)      0.0158

5% A-D Critical Value       0.725 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.154 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

k hat (MLE)      19.81 k star (bias corrected MLE)      13.93

5% K-S Critical Value       0.266 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE) 6.9362E-4 Theta star (bias corrected MLE) 9.8614E-4

nu hat (MLE)    396.2 nu star (bias corrected)    278.7

MLE Mean (bias corrected)      0.0137 MLE Sd (bias corrected)     0.00368

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.972 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Approximate Chi Square Value (0.05)    241

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      0.0159    95% Adjusted Gamma UCL (use when n<50)      0.0163

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value    234.9

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.138

Maximum of Logged Data     -3.882 SD of logged Data       0.236

Lilliefors Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data     -4.656 Mean of logged Data     -4.313

     0.024

Assuming Lognormal Distribution

   95% H-UCL      0.016    90% Chebyshev (MVUE) UCL      0.0168

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

   95% Chebyshev (MVUE) UCL      0.0182  97.5% Chebyshev (MVUE) UCL      0.0202

   99% Chebyshev (MVUE) UCL
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AmericanEel-UPR-COPC|Cobalt (continued)

Nonparametric Distribution Free UCLs

   95% CLT UCL      0.0155    95% Jackknife UCL      0.0157

   95% Standard Bootstrap UCL      0.0154    95% Bootstrap-t UCL      0.0162

   95% Hall's Bootstrap UCL      0.0172    95% Percentile Bootstrap UCL      0.0156

   95% BCA Bootstrap UCL      0.0157

   90% Chebyshev(Mean, Sd) UCL      0.0169    95% Chebyshev(Mean, Sd) UCL      0.0184

 97.5% Chebyshev(Mean, Sd) UCL      0.0204    99% Chebyshev(Mean, Sd) UCL      0.0243

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      0.0157
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AmericanEel-UPR-COPC|Aldrin

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

Number of Detects       6 Number of Non-Detects       4

Variance Detects 1.671E-10 Percent Non-Detects      40%

Mean Detects 5.3667E-5 SD Detects

Number of Distinct Detects       6 Number of Distinct Non-Detects       4

1.2925E-5

Minimum Detect 4.1000E-5 Minimum Non-Detect 1.6000E-5

Maximum Detect 7.0000E-5 Maximum Non-Detect 3.6000E-5

Mean of Logged Detects     -9.856 SD of Logged Detects       0.235

Median Detects 4.9500E-5 CV Detects     N/A    

Skewness Detects       0.593 Kurtosis Detects     -2.022

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.844 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.223 Lilliefors GOF Test

SD 2.0592E-5    95% KM (BCA) UCL 5.2200E-5

95% KM (t) UCL 5.1676E-5 95% KM (Percentile Bootstrap) UCL

5% Lilliefors Critical Value       0.362 Detected Data appear Normal at 5% Significance Level

5.0900E-5

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean 3.8600E-5 Standard Error of Mean 7.1334E-6

97.5% KM Chebyshev UCL 8.3148E-5 99% KM Chebyshev UCL 1.0958E-4

   95% KM (z) UCL 5.0333E-5    95% KM Bootstrap t UCL 4.8598E-5

90% KM Chebyshev UCL 6.0000E-5 95% KM Chebyshev UCL 6.9694E-5

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.485 Anderson-Darling GOF Test

5% A-D Critical Value       0.697 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.234 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.332 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      21.53 k star (bias corrected MLE)      10.87

Theta hat (MLE) 2.4931E-6 Theta star (bias corrected MLE) 4.9353E-6

nu hat (MLE)    258.3 nu star (bias corrected)    130.5

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       3.514 nu hat (KM)      70.27

MLE Mean (bias corrected) 5.3667E-5 MLE Sd (bias corrected) 1.6275E-5

Approximate Chi Square Value (70.27, α)      51.98 Adjusted Chi Square Value (70.27, β)      49.25

   95% Gamma Approximate KM-UCL (use when n>=50) 5.2190E-5    95% Gamma Adjusted KM-UCL (use when n<50) 5.5078E-5

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 4.1000E-5 Mean     0.00403

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

nu hat (MLE)       6.129 nu star (bias corrected)       5.624

MLE Mean (bias corrected)     0.00403 MLE Sd (bias corrected)

Maximum      0.01 Median 6.9500E-5

SD     0.00514 CV       1.274

    0.0076

k hat (MLE)       0.306 k star (bias corrected MLE)       0.281

Theta hat (MLE)      0.0132 Theta star (bias corrected MLE)      0.0143

   95% Gamma Approximate UCL (use when n>=50)      0.0156    95% Gamma Adjusted UCL (use when n<50)      0.0203

Adjusted Level of Significance (β)      0.0267

Approximate Chi Square Value (5.62, α)       1.451 Adjusted Chi Square Value (5.62, β)       1.116

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.867 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.212 Lilliefors GOF Test

5% Lilliefors Critical Value       0.362 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level
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AmericanEel-UPR-COPC|Aldrin(continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 4.3417E-5 Mean in Log Scale     -10.11

SD in Original Scale 1.6368E-5 SD in Log Scale       0.368

   95% t UCL (assumes normality of ROS data) 5.2905E-5    95% Percentile Bootstrap UCL 5.2108E-5

   95% BCA Bootstrap UCL 5.2013E-5    95% Bootstrap t UCL 5.5476E-5

   95% H-UCL (Log ROS) 5.6141E-5

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -10.33    95% H-UCL (KM -Log) 6.3196E-5

KM SD (logged)       0.605    95% Critical H Value (KM-Log)       2.375

KM Standard Error of Mean (logged)       0.209

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale 3.7400E-5 Mean in Log Scale     -10.44

SD in Original Scale 2.3321E-5 SD in Log Scale       0.818

   95% t UCL (Assumes normality) 5.0919E-5    95% H-Stat UCL 8.6152E-5

Suggested UCL to Use

95% KM (t) UCL 5.1676E-5 95% KM (Percentile Bootstrap) UCL 5.0900E-5

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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AmericanEel-UPR-COPC|Benzo(a)anthracene (CARB429)

2.5050E-4

Total Number of Observations      10 Number of Distinct Observations      10

Number of Missing Observations       0

Minimum 1.2900E-4 Mean 2.6730E-4

Maximum 4.5000E-4 Median

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.931 Shapiro Wilk GOF Test

SD 1.0985E-4 Std. Error of Mean 3.4738E-5

Coefficient of Variation       0.411 Skewness       0.239

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.174 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995) 3.2725E-4

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 3.3142E-4

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 3.3098E-4

Gamma GOF Test

A-D Test Statistic       0.367 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.728 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.198 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.267 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       6.21 k star (bias corrected MLE)       4.413

Theta hat (MLE) 4.3047E-5 Theta star (bias corrected MLE) 6.0567E-5

nu hat (MLE)    124.2 nu star (bias corrected)      88.27

MLE Mean (bias corrected) 2.6730E-4 MLE Sd (bias corrected) 1.2724E-4

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.924 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Approximate Chi Square Value (0.05)      67.61

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 3.4898E-4    95% Adjusted Gamma UCL (use when n<50) 3.6595E-4

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value      64.47

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.189

Maximum of Logged Data     -7.706 SD of logged Data       0.439

Lilliefors Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data     -8.956 Mean of logged Data     -8.31

6.4392E-4

Assuming Lognormal Distribution

   95% H-UCL 3.7050E-4    90% Chebyshev (MVUE) UCL 3.8148E-4

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL 4.3280E-4  97.5% Chebyshev (MVUE) UCL 5.0402E-4

   99% Chebyshev (MVUE) UCL

   95% CLT UCL 3.2444E-4    95% Jackknife UCL 3.3098E-4

   95% Standard Bootstrap UCL 3.2267E-4    95% Bootstrap-t UCL 3.3453E-4

   95% Hall's Bootstrap UCL 3.2303E-4    95% Percentile Bootstrap UCL 3.2140E-4

   95% BCA Bootstrap UCL 3.2300E-4

   90% Chebyshev(Mean, Sd) UCL 3.7151E-4    95% Chebyshev(Mean, Sd) UCL 4.1872E-4

 97.5% Chebyshev(Mean, Sd) UCL 4.8424E-4    99% Chebyshev(Mean, Sd) UCL 6.1294E-4

Suggested UCL to Use

95% Student's-t UCL 3.3098E-4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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AmericanEel-UPR-COPC|trans-Chlordane

General Statistics

Minimum      0.011 Mean      0.0224

Maximum      0.0373 Median      0.0225

Total Number of Observations      10 Number of Distinct Observations      10

Number of Missing Observations       0

Normal GOF Test

Shapiro Wilk Test Statistic       0.922 Shapiro Wilk GOF Test

SD     0.00711 Std. Error of Mean     0.00225

Coefficient of Variation       0.318 Skewness       0.493

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.212 Lilliefors GOF Test

   95% Adjusted-CLT UCL (Chen-1995)      0.0265

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      0.0266

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      0.0265

Gamma GOF Test

A-D Test Statistic       0.487 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.725 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.248 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.267 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      10.47 k star (bias corrected MLE)       7.393

Theta hat (MLE)     0.00214 Theta star (bias corrected MLE)     0.00303

nu hat (MLE)    209.3 nu star (bias corrected)    147.9

MLE Mean (bias corrected)      0.0224 MLE Sd (bias corrected)     0.00823

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.913 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Approximate Chi Square Value (0.05)    120.8

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      0.0274    95% Adjusted Gamma UCL (use when n<50)      0.0284

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value    116.5

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.27

Maximum of Logged Data     -3.289 SD of logged Data       0.338

Lilliefors Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data     -4.51 Mean of logged Data     -3.848

     0.0466

Assuming Lognormal Distribution

   95% H-UCL      0.0284    90% Chebyshev (MVUE) UCL      0.0297

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      0.033  97.5% Chebyshev (MVUE) UCL      0.0376

   99% Chebyshev (MVUE) UCL

   95% CLT UCL      0.0261    95% Jackknife UCL      0.0265

   95% Standard Bootstrap UCL      0.0258    95% Bootstrap-t UCL      0.0266

   95% Hall's Bootstrap UCL      0.0281    95% Percentile Bootstrap UCL      0.0258

   95% BCA Bootstrap UCL      0.0264

   90% Chebyshev(Mean, Sd) UCL      0.0291    95% Chebyshev(Mean, Sd) UCL      0.0322

 97.5% Chebyshev(Mean, Sd) UCL      0.0364    99% Chebyshev(Mean, Sd) UCL      0.0448

Suggested UCL to Use

95% Student's-t UCL      0.0265

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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      7       7

      1

     0.0133      0.0204

     0.0261      0.0188

    0.00533     0.00201

      0.261 -0.0707

      0.867

      0.803

      0.259

      0.335

     0.0243      0.0237

     0.0243

      0.484

      0.707

      0.274

      0.312

     16.4       9.464

    0.00125     0.00216

   229.5    132.5

     0.0204     0.00664

   106.9

     0.0158      99.97

     0.0253

     

0.0271

From File   RiskStatsReport_WhitePerch_Upriver_without outlier_1_16_2014_c.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   1/16/2014 11:36:13 AM

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

WhitePerch-COPC|4,4'-DDE

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)
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      0.881

      0.803

      0.253

      0.335

-4.32 -3.922

-3.646 0.272

     0.026      0.0267

     0.0296      0.0336

     0.0413

     0.0237      0.0243

     0.0235      0.0241

     0.0229      0.0234

     0.0233

     0.0265      0.0292

     0.033      0.0405

     0.0243

      7       7

      1

     0.0127      0.0169

     0.0243      0.0169

    0.00396     0.0015

      0.234       0.981

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

WhitePerch-COPC|cis-Chlordane

General Statistics

Total Number of Observations Number of Distinct Observations

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Number of Missing Observations

Minimum Mean

Maximum Median
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      0.908

      0.803

      0.201

      0.335

     0.0198      0.02

     0.0199

      0.299

      0.707

      0.17

      0.311

     22.7      13.07

7.4520E-4     0.00129

   317.8    182.9

     0.0169     0.00468

   152.6

     0.0158    144.3

     0.0203      0.0214

      0.935

      0.803

      0.167

      0.335

-4.366 -4.102

-3.717 0.225

     0.0205      0.0212

     0.0232      0.0259

     0.0312

     0.0194      0.0198

     0.0192      0.0205

     0.022      0.0193

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL 95% Percentile Bootstrap UCLF-767
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     0.0198

     0.0214      0.0234

     0.0263      0.0318

     0.0198

      7       6

      1

    0.004     0.00564

    0.008     0.0052

    0.00149 5.6394E-4

      0.264       0.419

      0.93

      0.803

      0.188

      0.335

    0.00674     0.00667

    0.00675

      0.299

      0.707

      0.181

      0.312

     16.86       9.732

3.3459E-4 5.7981E-4

   236.1    136.3

    0.00564     0.00181

   110.3

     0.0158    103.2

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% BCA Bootstrap UCL

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

For additional insight the user may want to consult a statistician.

WhitePerch-COPC|cis-Nonachlor

General Statistics

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)
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    0.00697     0.00745

      0.929

      0.803

      0.168

      0.335

-5.521 -5.207

-4.828 0.265

    0.00713     0.00734

    0.00811     0.00917

     0.0113

    0.00657     0.00674

    0.00648     0.00696

    0.00672     0.00646

    0.00656

    0.00733     0.0081

    0.00916      0.0113

    0.00674

      7       7

      1

    0.0045     0.00556

    0.0086     0.005

    0.00144 5.4242E-4

      0.258       2.05

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

WhitePerch-COPC|Dieldrin

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Minimum Mean

Maximum Median

SD Std. Error of Mean
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      0.732

      0.803

      0.339

      0.335

    0.00661     0.0069

    0.00668

      0.81

      0.707

      0.339

      0.311

     21.25      12.24

2.6149E-4 4.5405E-4

   297.5    171.3

    0.00556     0.00159

   142.1

     0.0158    134

    0.0067     0.00711

      0.789

      0.803

      0.323

      0.335

-5.404 -5.216

-4.756 0.224

    0.00671     0.00696

    0.0076     0.00849

     0.0102

    0.00645     0.00661

    0.0064      0.0103

     0.0122     0.00649

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Hall's Bootstrap UCL 95% Percentile Bootstrap UCLF-770
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    0.0068

    0.00718     0.00792

    0.00894      0.011

    0.00661     0.00668

      7       6

      1

    0.0017     0.00221

    0.0037     0.0019

6.8903E-4 2.6043E-4

      0.311       2.148

      0.728

      0.803

      0.308

      0.335

    0.00272     0.00287

    0.00276

      0.746

      0.708

      0.264

      0.312

     15.21       8.785

1.4561E-4 2.5206E-4

   212.9    123

    0.00221 7.4709E-4

     98.37

     0.0158      91.73

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

SD Std. Error of Mean

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

Number of Missing Observations

Minimum Mean

Maximum Median

WhitePerch-COPC|Heptachlor Epoxide

General Statistics

Total Number of Observations Number of Distinct Observations

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Adjusted Level of Significance Adjusted Chi Square Value

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)
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    0.00277     0.00297

      0.806

      0.803

      0.251

      0.335

-6.377 -6.146

-5.599 0.264

    0.00279     0.00287

    0.00317     0.00358

    0.0044

    0.00264     0.00272

    0.00261     0.00363

    0.00423     0.0027

    0.0028

    0.003     0.00335

    0.00384     0.00481

    0.00272

      7       6

      1

    0.002     0.00307

    0.0042     0.0029

7.2506E-4 2.7405E-4

      0.236       0.326

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

For additional insight the user may want to consult a statistician.

WhitePerch-COPC|Oxy-chlordane

General Statistics

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness
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      0.936

      0.803

      0.254

      0.335

    0.0036     0.00356

    0.00361

      0.349

      0.707

      0.227

      0.311

     20.7      11.92

1.4841E-4 2.5764E-4

   289.7    166.9

    0.00307 8.8957E-4

   138

     0.0158    130.1

    0.00371     0.00394

      0.939

      0.803

      0.213

      0.335

-6.215 -5.81

-5.473 0.24

    0.00378     0.00391

    0.00429     0.00482

    0.00585

    0.00352     0.0036

    0.00349     0.00387

    0.00452     0.0035

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL
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    0.00354

    0.00389     0.00427

    0.00478     0.0058

    0.0036

      7       7

      1

    0.003     0.00374

    0.006     0.0033

    0.00105 3.9753E-4

      0.281       2.124

      0.728

      0.803

      0.268

      0.335

    0.00452     0.00474

    0.00457

      0.759

      0.707

      0.249

      0.312

     18.31      10.56

2.0439E-4 3.5446E-4

   256.4    147.8

    0.00374     0.00115

   120.7

     0.0158    113.3

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

WhitePerch-COPC|trans-Nonachlor

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Minimum Mean

Maximum Median

SD Std. Error of Mean

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square ValueF-774
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    0.00458     0.00488

      0.794

      0.803

      0.233

      0.335

-5.809 -5.615

-5.116 0.241

    0.00459     0.00475

    0.00522     0.00586

    0.00712

    0.0044     0.00452

    0.00434     0.0063

    0.00704     0.0044

    0.00464

    0.00494     0.00548

    0.00623     0.0077

    0.00452

      7       7

      1

      6       1

      6       1

    0.005     0.0049

    0.0079     0.0049

1.0520E-6      14.29%

    0.0063     0.00103

    0.00615       0.163

      0.495 -0.0938

-5.078 0.161

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

WhitePerch-COPC|4,4'-DDD

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

F-775

AECOM

Final

July 2017



      0.974

      0.788

      0.187

      0.362

    0.0061 4.1226E-4

9.9571E-4     0.00673

    0.0069     0.00676

    0.00678     0.00698

    0.00734     0.0079

    0.00867      0.0102

      0.192

      0.697

      0.193

      0.332

     46.07      23.15

1.3674E-4 2.7217E-4

   552.9    277.8

    0.0063     0.00131

     37.53    525.4

   473.3    458.2

    0.00677     0.00699

    0.005     0.00683

     0.01     0.0065

    0.00168       0.246

     21.09      12.15

3.2380E-4 5.6220E-4

   295.2    170

    0.00683     0.00196

     0.0158

   140.9    132.9

    0.00824     0.00874

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (525.44, ) Adjusted Chi Square Value (525.44, )

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance ( )

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

Approximate Chi Square Value (170.04, ) Adjusted Chi Square Value (170.04, )

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)
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      0.984

      0.788

      0.172

      0.362

    0.00599     -5.137

    0.00124       0.214

    0.0069     0.00669

    0.00671     0.00691

    0.00717

    -5.112     0.00692

      0.16       1.936

     0.0663

    0.00575     -5.211

    0.00173       0.382

    0.00702     0.00838

    0.0069     0.00676

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale
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      8       8

      0

     0.063       0.229

      0.934       0.142

      0.289       0.102

      1.264       2.671

      0.58

      0.818

      0.415

      0.313

      0.422       0.5

      0.438

      0.866

      0.73

      0.321

      0.3

      1.382       0.947

      0.166       0.242

     22.1      15.15

      0.229       0.235

      7.365

     0.0195       6.046

      0.471       0.573

      0.863

      0.818

      0.25

      0.313

    -2.765     -1.879

   -0.0683       0.843

      0.576       0.394

      0.48       0.598

      0.83

      0.397       0.422

      0.387       1.025

      1.186       0.426

      0.515

      0.535       0.674

      0.867       1.246 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Minimum Mean

Maximum Median

SD Std. Error of Mean

WhitePerch-COPC|Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations
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      0.576

      8       8

      0

      0.17       0.321

      0.563       0.306

      0.123      0.0434

      0.382       1.047

      0.938

      0.818

      0.193

      0.313

      0.404       0.41

      0.406

      0.163

      0.716

      0.143

      0.295

      8.449       5.364

     0.038      0.0599

   135.2      85.82

      0.321       0.139

     65.47

     0.0195      60.99

      0.421       0.452

      0.993

      0.818

      0.129

      0.313

    -1.772     -1.195

    -0.574       0.369

      0.437       0.448

      0.505       0.585

      0.741   99% Chebyshev (MVUE) UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

WhitePerch-COPC|Methyl Mercury

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% H-UCL
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      0.393       0.404

      0.389       0.437

      0.803       0.394

      0.4

      0.451       0.51

      0.592       0.753

      0.404

      8       8

      0

4.5300E-7 9.7475E-7

1.5900E-6 9.3250E-7

4.1431E-7 1.4648E-7

    N/A          0.263

      0.952

      0.818

      0.124

      0.313

1.2523E-6 1.2303E-6

1.2545E-6

      0.203

      0.718

      0.143

      0.295

      5.949       3.801

1.6386E-7 2.5643E-7

     95.18      60.82

9.7475E-7 4.9996E-7

     43.88

     0.0195      40.27

1.3509E-6 1.4721E-6

      0.951

      0.818

      0.133

      0.313

    -14.61     -13.93

    -13.35       0.456

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

WhitePerch-COPC|PCB TEQ HH

General Statistics

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level
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1.4703E-6 1.4559E-6

1.6722E-6 1.9724E-6

2.5621E-6

1.2157E-6 1.2523E-6

1.2003E-6 1.2889E-6

1.2837E-6 1.1985E-6

1.2063E-6

1.4142E-6 1.6132E-6

1.8895E-6 2.4322E-6

1.2523E-6

      8       8

      0

     0.0298      0.0808

      0.19      0.0667

     0.0511      0.0181

      0.632       1.562

      0.864

      0.818

      0.179

      0.313

      0.115       0.121

      0.117

      0.209

      0.72

      0.143

      0.296

      3.413       2.217

     0.0237      0.0365

     54.61      35.47

     0.0808      0.0543

     22.84

     0.0195      20.32

      0.125       0.141

      0.989

      0.818

      0.109

      0.313

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

WhitePerch-COPC|PCB, TOTAL

General Statistics

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL
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    -3.513     -2.669

    -1.661       0.583

      0.142       0.13

      0.153       0.185

      0.247

      0.111       0.115

      0.109       0.142

      0.244       0.112

      0.118

      0.135       0.16

      0.194       0.261

      0.115

      8       8

      0

      0.478       0.851

      1.22       0.889

      0.258      0.0911

      0.303 -0.156

      0.964

      0.818

      0.17

      0.313

      1.024       0.995

      1.023

      0.27

      0.715

      0.209

      0.294

     11.37       7.19

     0.0748       0.118

   181.9    115

      0.851       0.317

     91.28

     0.0195      85.94

      1.072       1.139   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

WhitePerch-COPC|Selenium

General Statistics

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data
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      0.937

      0.818

      0.219

      0.313

    -0.738     -0.206

      0.199       0.329

      1.114       1.152

      1.287       1.475

      1.844

      1.001       1.024

      0.992       1.026

      0.999       0.986

      0.98

      1.124       1.248

      1.42       1.758

      1.024

      8       8

      0

     0.0281      0.0761

      0.183      0.0625

     0.0493      0.0174

      0.647       1.66

      0.849

      0.818

      0.198

      0.313

      0.109       0.116

      0.111

      0.231

      0.72

      0.143

      0.296

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Minimum Mean

Maximum Median

SD Std. Error of Mean

WhitePerch-COPC|Total PCB (Non DLC)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test
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      3.337       2.169

     0.0228      0.0351

     53.4      34.71

     0.0761      0.0517

     22.23

     0.0195      19.74

      0.119       0.134

      0.985

      0.818

      0.113

      0.313

    -3.572     -2.733

    -1.698       0.586

      0.135       0.123

      0.144       0.174

      0.233

      0.105       0.109

      0.103       0.132

      0.224       0.107

      0.111

      0.128       0.152

      0.185       0.249

      0.109

      8       8

      0

4.4400E-8 1.7628E-7

3.3800E-7 1.6200E-7

1.0713E-7 3.7878E-8

    N/A          0.631

      0.905

      0.818

      0.192

      0.313

2.4804E-7 2.4761E-7

2.4945E-7

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Minimum Mean

Maximum Median

SD Std. Error of Mean

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

WhitePerch-COPC|Dioxin +  Furan TEQ HH

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)
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      0.256

      0.722

      0.16

      0.296

      2.867       1.875

6.1483E-8 9.4001E-8

     45.87      30

1.7628E-7 1.2872E-7

     18.5

     0.0195      16.25

2.8595E-7 3.2544E-7

      0.946

      0.818

      0.138

      0.313

    -16.93     -15.74

    -14.9       0.683

3.7175E-7 3.1077E-7

3.7045E-7 4.5329E-7

6.1601E-7

2.3858E-7 2.4804E-7

2.3490E-7 2.7747E-7

3.0979E-7 2.3563E-7

2.3795E-7

2.8991E-7 3.4138E-7

4.1282E-7 5.5316E-7

2.4804E-7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level
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Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.832 Shapiro Wilk GOF Test

   95% Gamma Approximate UCL (use when n>=50)     0.00776    95% Gamma Adjusted UCL (use when n<50)     0.00796

Adjusted Level of Significance (β)      0.0369

Approximate Chi Square Value (74.85, α)      55.93 Adjusted Chi Square Value (74.85, β)      54.5

nu hat (MLE)      87.31 nu star (bias corrected)      74.85

MLE Mean (bias corrected)     0.0058 MLE Sd (bias corrected)

Maximum      0.01 Median     0.0048

SD     0.00349 CV       0.602

    0.00413

k hat (MLE)       2.298 k star (bias corrected MLE)       1.97

Theta hat (MLE)     0.00252 Theta star (bias corrected MLE)     0.00294

Minimum 6.2000E-4 Mean     0.0058

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (107.69, α)      84.74 Adjusted Chi Square Value (107.69, β)      82.97

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00331    95% Gamma Adjusted KM-UCL (use when n<50)     0.00338

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

k hat (KM)       2.834 nu hat (KM)    107.7

MLE Mean (bias corrected)     0.00334 MLE Sd (bias corrected)     0.00196

Theta hat (MLE) 8.7882E-4 Theta star (bias corrected MLE)     0.00115

nu hat (MLE)      91.3 nu star (bias corrected)      69.81

Gamma Kaplan-Meier (KM) Statistics

5% K-S Critical Value       0.247 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       3.804 k star (bias corrected MLE)       2.909

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.559 Anderson-Darling GOF Test

5% A-D Critical Value       0.736 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.169 Kolmogrov-Smirnoff GOF

97.5% KM Chebyshev UCL     0.00507 99% KM Chebyshev UCL     0.00653

   95% KM (z) UCL     0.00325    95% KM Bootstrap t UCL     0.00326

90% KM Chebyshev UCL     0.00379 95% KM Chebyshev UCL     0.00432

SD     0.00155    95% KM (BCA) UCL     0.00329

95% KM (t) UCL     0.00329 95% KM (Percentile Bootstrap) UCL

5% Lilliefors Critical Value       0.256 Detected Data appear Normal at 5% Significance Level

    0.00329

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.0026 Standard Error of Mean 3.9532E-4

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.936 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.16 Lilliefors GOF Test

Mean of Logged Detects     -5.838 SD of Logged Detects       0.625

Median Detects     0.00355 CV Detects       0.437

Skewness Detects     -0.553 Kurtosis Detects     -0.782

Variance Detects 2.1364E-6 Percent Non-Detects      36.84%

Mean Detects     0.00334 SD Detects

Number of Detects      12 Number of Non-Detects       7

Number of Distinct Detects      12 Number of Distinct Non-Detects       6

    0.00146

Minimum Detect 6.2000E-4 Minimum Non-Detect     0.0016

Maximum Detect     0.0051 Maximum Non-Detect     0.0038

Confidence Coefficient   95%

General Statistics

Total Number of Observations      19 Number of Distinct Observations      16

Number of Bootstrap Operations   2000

RA-Tissue|4,4'-DDT

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   9/9/2015 10:45:14 AM

From File   MixedDietTissueProUCLInput_July2015_extra copcs_b.xls

Full Precision   OFF

ProUCL Version 5.0.00

F-786

AECOM

Final

July 2017



Theta hat (MLE) 1.0137E-5 Theta star (bias corrected MLE) 1.9767E-5

5% K-S Critical Value       0.333 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       8.665 k star (bias corrected MLE)       4.444

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.534 Anderson-Darling GOF Test

5% A-D Critical Value       0.698 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.285 Kolmogrov-Smirnoff GOF

97.5% KM Chebyshev UCL 1.1297E-4 99% KM Chebyshev UCL 1.5892E-4

   95% KM (z) UCL 5.5908E-5    95% KM Bootstrap t UCL 5.0232E-5

90% KM Chebyshev UCL 7.2717E-5 95% KM Chebyshev UCL 8.9573E-5

SD 4.4732E-5    95% KM (BCA) UCL 5.8463E-5

95% KM (t) UCL 5.7015E-5 95% KM (Percentile Bootstrap) UCL

5% Lilliefors Critical Value       0.362 Detected Data appear Normal at 5% Significance Level

5.7123E-5

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean 3.5505E-5 Standard Error of Mean 1.2404E-5

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.817 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.298 Lilliefors GOF Test

Mean of Logged Detects     -9.399 SD of Logged Detects       0.362

Median Detects 7.1500E-5 CV Detects     N/A    

Skewness Detects       1.386 Kurtosis Detects       1.003

Variance Detects 1.2546E-9 Percent Non-Detects      68.42%

Mean Detects 8.7833E-5 SD Detects

Number of Distinct Detects       6 Number of Distinct Non-Detects      13

3.5420E-5

Minimum Detect 6.0000E-5 Minimum Non-Detect 1.8000E-6

Maximum Detect 1.5000E-4 Maximum Non-Detect 2.2000E-4

RA-Tissue|Aldrin

General Statistics

Total Number of Observations      19 Number of Distinct Observations      19

Number of Detects       6 Number of Non-Detects      13

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL     0.00329 95% KM (Percentile Bootstrap) UCL     0.00329

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale     0.00153 SD in Log Scale       0.655

   95% t UCL (Assumes normality)     0.00322    95% H-Stat UCL     0.00376

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.00261 Mean in Log Scale     -6.134

KM SD (logged)       0.735    95% Critical H Value (KM-Log)       2.262

KM Standard Error of Mean (logged)       0.213

   95% H-UCL (Log ROS)     0.00368

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -6.183    95% H-UCL (KM -Log)     0.004

SD in Original Scale     0.00151 SD in Log Scale       0.632

   95% t UCL (assumes normality of ROS data)     0.00322    95% Percentile Bootstrap UCL     0.00313

   95% BCA Bootstrap UCL     0.00319    95% Bootstrap t UCL     0.00325

5% Lilliefors Critical Value       0.256 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.00261 Mean in Log Scale     -6.124

5% Shapiro Wilk Critical Value       0.859 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.186 Lilliefors GOF Test
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Mean of Logged Detects     -4.819 SD of Logged Detects       0.241

Median Detects     0.00915 CV Detects       0.222

Skewness Detects     -0.468 Kurtosis Detects     -1.241

Variance Detects 3.3897E-6 Percent Non-Detects       5.263%

Mean Detects     0.00828 SD Detects

Number of Distinct Detects      17 Number of Distinct Non-Detects       1

    0.00184

Minimum Detect     0.0051 Minimum Non-Detect 6.0000E-4

Maximum Detect      0.011 Maximum Non-Detect 6.0000E-4

RA-Tissue|Cobalt

General Statistics

Total Number of Observations      19 Number of Distinct Observations      18

Number of Detects      18 Number of Non-Detects       1

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL 5.7015E-5 95% KM (Percentile Bootstrap) UCL 5.7123E-5

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale 4.0903E-5 SD in Log Scale       1.422

   95% t UCL (Assumes normality) 6.3999E-5    95% H-Stat UCL 2.1866E-4

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale 4.7726E-5 Mean in Log Scale     -10.53

KM SD (logged)       1.873    95% Critical H Value (KM-Log)       4.026

KM Standard Error of Mean (logged)       0.547

   95% H-UCL (Log ROS) 6.3445E-5

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)     -11.67    95% H-UCL (KM -Log) 2.9284E-4

SD in Original Scale 3.1711E-5 SD in Log Scale       0.473

   95% t UCL (assumes normality of ROS data) 6.4161E-5    95% Percentile Bootstrap UCL 6.3954E-5

   95% BCA Bootstrap UCL 6.7938E-5    95% Bootstrap t UCL 7.2869E-5

5% Lilliefors Critical Value       0.362 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale 5.1545E-5 Mean in Log Scale     -9.998

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.863 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.26 Lilliefors GOF Test

   95% Gamma Approximate UCL (use when n>=50)      0.0129    95% Gamma Adjusted UCL (use when n<50)      0.0137

Adjusted Level of Significance (β)      0.0369

Approximate Chi Square Value (18.93, α)      10.07 Adjusted Chi Square Value (18.93, β)       9.504

nu hat (MLE)      20.9 nu star (bias corrected)      18.93

MLE Mean (bias corrected)     0.00687 MLE Sd (bias corrected)

Maximum      0.01 Median      0.01

SD     0.00473 CV       0.689

    0.00973

k hat (MLE)       0.55 k star (bias corrected MLE)       0.498

Theta hat (MLE)      0.0125 Theta star (bias corrected MLE)      0.0138

Minimum 6.0000E-5 Mean     0.00687

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (23.94, α)      13.8 Adjusted Chi Square Value (23.94, β)      13.13

   95% Gamma Approximate KM-UCL (use when n>=50) 6.1580E-5    95% Gamma Adjusted KM-UCL (use when n<50) 6.4727E-5

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

k hat (KM)       0.63 nu hat (KM)      23.94

MLE Mean (bias corrected) 8.7833E-5 MLE Sd (bias corrected) 4.1667E-5

nu hat (MLE)    104 nu star (bias corrected)      53.32

Gamma Kaplan-Meier (KM) Statistics
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DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale     0.00256 SD in Log Scale       0.791

   95% t UCL (Assumes normality)     0.00888    95% H-Stat UCL      0.0143

   95% H-UCL (Log ROS)     0.00911

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale     0.00786 Mean in Log Scale     -4.993

SD in Original Scale     0.00198 SD in Log Scale       0.267

   95% t UCL (assumes normality of ROS data)     0.00888    95% Percentile Bootstrap UCL     0.00882

   95% BCA Bootstrap UCL     0.0088    95% Bootstrap t UCL     0.00888

5% Lilliefors Critical Value       0.209 Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale     0.00809 Mean in Log Scale     -4.849

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.878 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.897 Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.23 Lilliefors GOF Test

   95% Gamma Approximate UCL (use when n>=50)     0.00921    95% Gamma Adjusted UCL (use when n<50)     0.00928

Adjusted Level of Significance (β)      0.0369

Approximate Chi Square Value (633.62, α)    576.2 Adjusted Chi Square Value (633.62, β)    571.4

nu hat (MLE)    750.8 nu star (bias corrected)    633.6

MLE Mean (bias corrected)     0.00837 MLE Sd (bias corrected)

Maximum      0.011 Median     0.0093

SD     0.00183 CV       0.219

    0.00205

k hat (MLE)      19.76 k star (bias corrected MLE)      16.67

Theta hat (MLE) 4.2379E-4 Theta star (bias corrected MLE) 5.0219E-4

Minimum     0.0051 Mean     0.00837

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (394.71, α)    349.7 Adjusted Chi Square Value (394.71, β)    346

   95% Gamma Approximate KM-UCL (use when n>=50)     0.00889    95% Gamma Adjusted KM-UCL (use when n<50)     0.00899

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

k hat (KM)      10.39 nu hat (KM)    394.7

MLE Mean (bias corrected)     0.00828 MLE Sd (bias corrected)     0.00206

Theta hat (MLE) 4.2622E-4 Theta star (bias corrected MLE) 5.1030E-4

nu hat (MLE)    699.6 nu star (bias corrected)    584.4

Gamma Kaplan-Meier (KM) Statistics

5% K-S Critical Value       0.203 Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      19.43 k star (bias corrected MLE)      16.23

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.969 Anderson-Darling GOF Test

5% A-D Critical Value       0.739 Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.228 Kolmogrov-Smirnoff GOF

97.5% KM Chebyshev UCL      0.0115 99% KM Chebyshev UCL      0.0136

   95% KM (z) UCL     0.00883    95% KM Bootstrap t UCL     0.00874

90% KM Chebyshev UCL     0.00961 95% KM Chebyshev UCL      0.0104

SD     0.00244    95% KM (BCA) UCL     0.00874

95% KM (t) UCL     0.00888 95% KM (Percentile Bootstrap) UCL

5% Lilliefors Critical Value       0.209 Detected Data Not Normal at 5% Significance Level

    0.00875

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean     0.00788 Standard Error of Mean 5.7710E-4

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.898 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.897 Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.21 Lilliefors GOF Test
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (t) UCL     0.00888 95% KM (Percentile Bootstrap) UCL     0.00875

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use
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     10      10

      0

     0.0194      0.0514

      0.104      0.0465

     0.0304     0.00963

      0.592       0.758

      0.889

      0.842

      0.181

      0.28

     0.069      0.0697

     0.0694

      0.334

      0.732

      0.154

      0.268

      3.231       2.329

     0.0159      0.0221

     64.63      46.57

     0.0514      0.0337

     31.91

     0.0267      29.82

     0.075      0.0803

      0.931

      0.842

      0.157

      0.28

    -3.942     -3.131

    -2.263       0.609

     0.0853      0.082

     0.0958       0.115

      0.153   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

CommonCarp-COPC|4,4'-DDD

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Bootstrap Operations   2000

From File   RiskStatsReport_CommonCarp_Upriver_c.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   9/30/2013 1:44:23 PM
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     0.0672      0.069

     0.0667      0.0726

     0.0751      0.0672

     0.0682

     0.0803      0.0934

      0.112       0.147

     0.069

     10      10

      0

     0.0401      0.0826

      0.134      0.0848

     0.0314     0.00994

      0.381       0.15

      0.964

      0.842

      0.11

      0.28

      0.101      0.0994

      0.101

      0.231

      0.728

      0.159

      0.267

      7.109       5.043

     0.0116      0.0164

   142.2    100.9

     0.0826      0.0368

     78.69

     0.0267      75.29

      0.106       0.111

      0.947

      0.842

      0.178

      0.28

    -3.216     -2.566

    -2.01       0.412

      0.112       0.116

      0.13       0.151

      0.192

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

CommonCarp-COPC|4,4'-DDE

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL
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     0.0989       0.101

     0.0978       0.102

     0.0995      0.098

     0.0989

      0.112       0.126

      0.145       0.181

      0.101

     10      10

      0

3.7000E-4     0.0015

    0.00421     0.00105

    0.00129 4.0708E-4

      0.856       1.405

      0.817

      0.842

      0.275

      0.28

    0.00225     0.00237

    0.00228

      0.377

      0.737

      0.19

      0.27

      1.782       1.314

8.4423E-4     0.00114

     35.63      26.28

    0.0015     0.00131

     15.59

     0.0267      14.18

    0.00253     0.00279

      0.944

      0.842

      0.138

      0.28

    -7.902     -6.806

    -5.47       0.825

    0.00332     0.0027

    0.00325     0.00402

    0.00551

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

For additional insight the user may want to consult a statistician.

CommonCarp-COPC|4,4'-DDT

General Statistics

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL
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    0.00217     0.00225

    0.00213     0.00299

    0.00601     0.00218

    0.0024

    0.00273     0.00328

    0.00405     0.00555

    0.00225

     10       9

      0

    0.00114     0.00291

     0.0119     0.0016

    0.00327     0.00103

      1.125       2.806

      0.573

      0.842

      0.305

      0.28

    0.0048     0.00559

    0.00496

      1.157

      0.737

      0.274

      0.27

      1.761       1.299

    0.00165     0.00224

     35.21      25.98

    0.00291     0.00255

     15.36

     0.0267      13.96

    0.00492     0.00541

      0.805

      0.842

      0.253

      0.28

    -6.777     -6.151

    -4.431       0.715

    0.00506     0.00454

    0.00539     0.00656

    0.00887

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

CommonCarp-COPC|Benzo(a)anthracene

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

Nonparametric Distribution Free UCL Statistics
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    0.00461     0.0048

    0.00454      0.0108

     0.0106     0.00475

    0.00585

    0.00601     0.00741

    0.00936      0.0132

    0.00741

     10      10

      0

      0.155       0.346

      0.485       0.362

      0.115      0.0364

      0.333     -0.455

      0.937

      0.842

      0.15

      0.28

      0.412       0.4

      0.411

      0.395

      0.726

      0.181

      0.267

      8.411       5.954

     0.0411      0.0581

   168.2    119.1

      0.346       0.142

     94.89

     0.0267      91.14

      0.434       0.452

      0.896

      0.842

      0.189

      0.28

    -1.864     -1.123

    -0.724       0.387

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

CommonCarp-COPC|Chromium

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

Nonparametric Distribution Free UCL Statistics
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      0.458       0.477

      0.536       0.617

      0.776

      0.406       0.412

      0.403       0.406

      0.396       0.402

      0.398

      0.455       0.504

      0.573       0.707

      0.412

     10      10

      0

     0.0339      0.0757

      0.151      0.071

     0.04      0.0126

      0.528       0.709

      0.911

      0.842

      0.159

      0.28

     0.0989      0.0995

     0.0994

      0.335

      0.729

      0.163

      0.268

      4.085       2.926

     0.0185      0.0259

     81.71      58.53

     0.0757      0.0443

     41.94

     0.0267      39.51

      0.106       0.112

      0.929

      0.842

      0.157

      0.28

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

CommonCarp-COPC|cis-Chlordane

General Statistics

Total Number of Observations Number of Distinct Observations

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL
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    -3.384     -2.708

    -1.89       0.536

      0.116       0.115

      0.133       0.158

      0.206

     0.0965      0.0989

     0.0953       0.103

     0.0999      0.0962

     0.0981

      0.114       0.131

      0.155       0.201

     0.0989

     10      10

      0

    0.00957      0.0239

     0.0438      0.0226

     0.0129     0.00408

      0.54       0.39

      0.9

      0.842

      0.188

      0.28

     0.0314      0.0311

     0.0315

      0.408

      0.73

      0.188

      0.268

      3.632       2.609

    0.00658     0.00916

     72.64      52.18

     0.0239      0.0148

     36.59

     0.0267      34.33

     0.0341      0.0363

      0.91

      0.842

      0.179

      0.28

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

CommonCarp-COPC|cis-Nonachlor

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data
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    -4.649     -3.878

    -3.128       0.579

     0.0384      0.0375

     0.0436      0.0521

     0.0688

     0.0306      0.0314

     0.0303      0.0317

     0.0302      0.0304

     0.0309

     0.0361      0.0417

     0.0494      0.0645

     0.0314

     10       9

      0

    0.0061      0.0117

     0.0177      0.0117

    0.0036     0.00114

      0.307      0.0347

      0.978

      0.842

      0.137

      0.28

     0.0138      0.0136

     0.0138

      0.222

      0.725

      0.145

      0.267

     10.89       7.69

    0.00108     0.00153

   217.8    153.8

     0.0117     0.00423

   126.1

     0.0267    121.8

     0.0143      0.0148

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

For additional insight the user may want to consult a statistician.

CommonCarp-COPC|Cobalt

General Statistics

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data
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      0.953

      0.842

      0.168

      0.28

    -5.099     -4.492

    -4.034       0.332

     0.0148      0.0155

     0.0172      0.0195

     0.0241

     0.0136      0.0138

     0.0135      0.0139

     0.0137      0.0136

     0.0135

     0.0151      0.0167

     0.0188      0.0231

     0.0138

     10       9

      0

    0.00861      0.022

     0.0428      0.0186

     0.0129     0.00408

      0.588       0.731

      0.867

      0.842

      0.196

      0.28

     0.0295      0.0297

     0.0296

      0.444

      0.731

      0.217

      0.268

      3.343       2.406

    0.00658     0.00913

     66.85      48.13

     0.022      0.0142

     33.21

     0.0267      31.06

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

CommonCarp-COPC|Dieldrin

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test
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     0.0319      0.0341

      0.913

      0.842

      0.204

      0.28

    -4.755     -3.975

    -3.151       0.593

     0.0357      0.0346

     0.0403      0.0483

     0.0639

     0.0287      0.0295

     0.0283      0.0315

     0.0304      0.0286

     0.0292

     0.0342      0.0398

     0.0475      0.0626

     0.0295

     10      10

      0

1.2000E-6 2.7340E-6

5.0300E-6 2.1150E-6

1.3619E-6 4.3067E-7

    N/A          0.624

      0.889

      0.842

      0.261

      0.28

3.5235E-6 3.5333E-6

3.5376E-6

      0.433

      0.729

      0.225

      0.268

      4.622       3.302

5.9149E-7 8.2792E-7

     92.45      66.05

2.7340E-6 1.5045E-6

     48.34

     0.0267      45.72Adjusted Level of Significance Adjusted Chi Square Value

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

CommonCarp-COPC|Dioxin +  Furan TEQ HH

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution
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3.7350E-6 3.9492E-6

      0.931

      0.842

      0.194

      0.28

    -13.63     -12.92

    -12.2       0.5

4.0103E-6 4.0518E-6

4.6495E-6 5.4792E-6

7.1087E-6

3.4424E-6 3.5235E-6

3.3909E-6 3.6780E-6

3.3915E-6 3.4460E-6

3.4710E-6

4.0260E-6 4.6112E-6

5.4235E-6 7.0191E-6

3.5235E-6

     10      10

      0

    0.00356     0.00944

     0.0171     0.0086

    0.00514     0.00163

      0.544       0.359

      0.894

      0.842

      0.203

      0.28

     0.0124      0.0123

     0.0125

      0.441

      0.731

      0.211

      0.268

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

For additional insight the user may want to consult a statistician.

CommonCarp-COPC|Heptachlor Epoxide

General Statistics

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)
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      3.559       2.558

    0.00265     0.00369

     71.18      51.16

    0.00944     0.0059

     35.73

     0.0267      33.5

     0.0135      0.0144

      0.91

      0.842

      0.192

      0.28

    -5.638     -4.81

    -4.069       0.585

     0.0153      0.0149

     0.0173      0.0207

     0.0274

     0.0121      0.0124

     0.012      0.0127

     0.0118      0.012

     0.0122

     0.0143      0.0165

     0.0196      0.0256

     0.0124

     10      10

      0

      0.107       0.154

      0.198       0.155

     0.0238     0.00754

      0.154     -0.262

      0.958

      0.842

      0.194

      0.28

      0.168       0.166

      0.168

      0.36

      0.724

      0.21

      0.2665% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

CommonCarp-COPC|Methyl Mercury

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)
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     44.04      30.89

    0.00351     0.005

   880.8    617.9

      0.154      0.0278

   561.2

     0.0267    551.8

      0.17       0.173

      0.93

      0.842

      0.224

      0.28

    -2.235     -1.88

    -1.619       0.162

      0.171       0.178

      0.189       0.204

      0.233

      0.167       0.168

      0.166       0.168

      0.169       0.166

      0.166

      0.177       0.187

      0.201       0.229

      0.168

     10      10

      0

    0.00347      0.0113

     0.0191      0.0109

    0.00614     0.00194

      0.542      0.0735

      0.88

      0.842

      0.205

      0.28

     0.0149      0.0146

     0.0149   95% Modified-t UCL (Johnson-1978)

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

CommonCarp-COPC|Oxy-chlordane

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)
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      0.522

      0.731

      0.211

      0.268

      3.274       2.359

    0.00346     0.0048

     65.49      47.17

     0.0113     0.00738

     32.41

     0.0267      30.3

     0.0165      0.0176

      0.894

      0.842

      0.199

      0.28

    -5.664     -4.641

    -3.958       0.626

     0.0194      0.0185

     0.0217      0.0261

     0.0347

     0.0145      0.0149

     0.0143      0.0151

     0.014      0.0143

     0.0145

     0.0172      0.0198

     0.0235      0.0307

     0.0149

     10      10

      0

5.6300E-6 1.2226E-5

2.6500E-5 1.0875E-5

6.5365E-6 2.0670E-6

    N/A          1.148

      0.878

      0.842

      0.185

      0.28

1.6015E-5 1.6428E-5

1.6140E-5

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

For additional insight the user may want to consult a statistician.

CommonCarp-COPC|PCB TEQ HH

General Statistics

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test
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      0.389

      0.729

      0.211

      0.268

      4.336       3.102

2.8195E-6 3.9413E-6

     86.73      62.04

1.2226E-5 6.9416E-6

     44.92

     0.0267      42.4

1.6884E-5 1.7888E-5

      0.933

      0.842

      0.2

      0.28

    -12.09     -11.43

    -10.54       0.51

1.8068E-5 1.8187E-5

2.0907E-5 2.4683E-5

3.2101E-5

1.5626E-5 1.6015E-5

1.5475E-5 1.7287E-5

1.7084E-5 1.5592E-5

1.6425E-5

1.8427E-5 2.1236E-5

2.5134E-5 3.2792E-5

1.6015E-5

     10      10

      0

      0.489       0.992

      2.03       0.82

      0.491       0.155

      0.495       1.068

      0.895

      0.842

      0.2

      0.285% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

CommonCarp-COPC|PCB, TOTAL

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level
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      1.277       1.304

      1.286

      0.312

      0.729

      0.188

      0.267

      5.043       3.596

      0.197       0.276

   100.9      71.93

      0.992       0.523

     53.4

     0.0267      50.64

      1.337       1.41

      0.951

      0.842

      0.163

      0.28

    -0.715     -0.11

      0.708       0.471

      1.41       1.438

      1.642       1.924

      2.479

      1.248       1.277

      1.235       1.387

      1.307       1.239

      1.273

      1.458       1.669

      1.962       2.537

      1.277

     10      10

      0

      0.41       0.614

      0.731       0.638

     0.0947      0.0299

      0.154 -1.133

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

CommonCarp-COPC|Selenium

General Statistics

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)
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      0.922

      0.842

      0.169

      0.28

      0.668       0.651

      0.667

      0.476

      0.724

      0.183

      0.266

     41.21      28.92

     0.0149      0.0212

   824.3    578.3

      0.614       0.114

   523.5

     0.0267    514.5

      0.678       0.69

      0.874

      0.842

      0.184

      0.28

    -0.892     -0.501

    -0.313       0.17

      0.683       0.714

      0.759       0.821

      0.944

      0.663       0.668

      0.66       0.657

      0.653       0.658

      0.652

      0.703       0.744

      0.801       0.911

      0.668

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level
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     10      10

      0

      0.459       0.924

      1.89       0.761

      0.456       0.144

      0.494       1.078

      0.891

      0.842

      0.197

      0.28

      1.188       1.214

      1.197

      0.326

      0.729

      0.185

      0.267

      5.078       3.621

      0.182       0.255

   101.6      72.42

      0.924       0.486

     53.83

     0.0267      51.05

      1.243       1.311

      0.948

      0.842

      0.16

      0.28

    -0.779     -0.181

      0.637       0.469

      1.309       1.337

      1.525       1.787

      2.301

      1.161       1.188

      1.145       1.302

      1.225       1.162

      1.19

      1.357       1.553

      1.825       2.359

      1.188

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

CommonCarp-COPC|Total PCB (Non DLC)
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     10      10

      0

     0.0149      0.0357

     0.0766      0.0315

     0.0194     0.00614

      0.543       1.007

      0.919

      0.842

      0.162

      0.28

     0.047      0.0479

     0.0473

      0.19

      0.729

      0.127

      0.268

      3.994       2.862

    0.00894      0.0125

     79.88      57.25

     0.0357      0.0211

     40.85

     0.0267      38.46

     0.0501      0.0532

      0.965

      0.842

      0.107

      0.28

    -4.206     -3.462

    -2.569       0.542

     0.0548      0.0545

     0.0629      0.0747

     0.0979

     0.0458      0.047

     0.0452      0.051

     0.0508      0.0457

     0.0474

     0.0541      0.0625

     0.0741      0.0968

     0.047

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

CommonCarp-COPC|trans-Nonachlor

General Statistics

Total Number of Observations Number of Distinct Observations
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ProUCL Version 5.0.0
Background Tissue - Common Carp (skin on fillet) 

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   11/20/2015 3:51:04 PM

Number of Bootstrap Operations   2000

From File   ComCarp.xls

Full Precision   OFF

Confidence Coefficient   

     0.0372

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

95%

Number of Missing Observations       0

Minimum      0.016 Mean

ProUCL Version 5.0.00

CommonCarp-UPR-COPC|trans-Chlordane

Coefficient of Variation       0.547 Skewness       1.189

Maximum      0.0822 Median      0.0334

SD      0.0204 Std. Error of Mean     0.00644

Normal GOF Test

Shapiro Wilk Test Statistic       0.9 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.164 Lilliefors GOF Test

5% Lilliefors Critical Value       0.28 Data appear Normal at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      0.0494

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Gamma GOF Test

A-D Test Statistic       0.227 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      0.049    95% Adjusted-CLT UCL (Chen-1995)      0.0504

5% A-D Critical Value       0.729 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.133 Kolmogrov-Smirnoff Gamma GOF Test

Gamma Statistics

k hat (MLE)       4.085 k star (bias corrected MLE)       2.926

5% K-S Critical Value       0.268 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Theta hat (MLE)     0.00911 Theta star (bias corrected MLE)      0.0127

nu hat (MLE)      81.69 nu star (bias corrected)      58.52

MLE Mean (bias corrected)      0.0372 MLE Sd (bias corrected)      0.0218

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.961 Shapiro Wilk Lognormal GOF Test

5% Lilliefors Critical Value       0.28 Data appear Lognormal at 5% Significance Level

Approximate Chi Square Value (0.05)      41.93

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      0.0519    95% Adjusted Gamma UCL (use when n<50)      0.0551

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value      39.5

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.124

Maximum of Logged Data     -2.499 SD of logged Data       0.531

Lilliefors Lognormal GOF Test

Lognormal Statistics

Minimum of Logged Data     -4.135 Mean of logged Data     -3.418

      0.101

Assuming Lognormal Distribution

   95% H-UCL      0.0564    90% Chebyshev (MVUE) UCL      0.0563

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

   95% Chebyshev (MVUE) UCL      0.0649  97.5% Chebyshev (MVUE) UCL      0.0769

   99% Chebyshev (MVUE) UCL
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ProUCL Version 5.0.0
Background Tissue - Common Carp (skin on fillet) 

CommonCarp-UPR-COPC|trans-Chlordane (continued)

Nonparametric Distribution Free UCLs

   95% CLT UCL      0.0478    95% Jackknife UCL      0.049

   95% Standard Bootstrap UCL      0.0472    95% Bootstrap-t UCL      0.054

   95% Hall's Bootstrap UCL      0.0584    95% Percentile Bootstrap UCL      0.0478

   95% BCA Bootstrap UCL      0.05

   90% Chebyshev(Mean, Sd) UCL      0.0565    95% Chebyshev(Mean, Sd) UCL      0.0653

 97.5% Chebyshev(Mean, Sd) UCL      0.0774    99% Chebyshev(Mean, Sd) UCL       0.101

Suggested UCL to Use

95% Student's-t UCL      0.049

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Upper Passaic River Channel Catfish 
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ProUCL Version 5.0.00
Background Tissue - Channel Catfish

   95% Chebyshev (MVUE) UCL      0.026  97.5% Chebyshev (MVUE) UCL      0.0339

   99% Chebyshev (MVUE) UCL      0.0494

Assuming Lognormal Distribution

   95% H-UCL       2.033    90% Chebyshev (MVUE) UCL      0.0204

Maximum of Logged Data     -4.634 SD of logged Data       1.182

Lognormal Statistics

Minimum of Logged Data     -7.095 Mean of logged Data     -5.327

5% Lilliefors Critical Value       0.443 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.748 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.41 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.697 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      0.0322    95% Adjusted Gamma UCL (use when n<50)     N/A    

Adjusted Level of Significance     N/A    Adjusted Chi Square Value     N/A    

MLE Mean (bias corrected)     0.0068 MLE Sd (bias corrected)     0.00896

Approximate Chi Square Value (0.05)       0.973

Theta hat (MLE)     0.00416 Theta star (bias corrected MLE)      0.0118

nu hat (MLE)      13.07 nu star (bias corrected)       4.602

Gamma Statistics

k hat (MLE)       1.634 k star (bias corrected MLE)       0.575

5% K-S Critical Value       0.399 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.662 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.426 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.759 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      0.0116    95% Adjusted-CLT UCL (Chen-1995)     0.00818

   95% Modified-t UCL (Johnson-1978)      0.0113

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.357 Lilliefors GOF Test

5% Lilliefors Critical Value       0.443 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.795 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.748 Data appear Normal at 5% Significance Level

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

Coefficient of Variation       0.595 Skewness     -1.799

Maximum     0.00972 Median     0.00832

SD     0.00405 Std. Error of Mean     0.00202

Minimum 8.2900E-4 Mean     0.0068

General Statistics

Total Number of Observations       4 Number of Distinct Observations       4

ChannelCatfish-UPR-COPC|4,4'-DDT

From File   CCat.xls

Full Precision   OFF

Confidence Coefficient   95%

Number of Missing Observations       0

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   11/20/2015 2:51:24 PM

Number of Bootstrap Operations   2000

ProUCL Version 5.0.00
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ProUCL Version 5.0.00
Background Tissue - Channel Catfish

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Student's-t UCL      0.0116

   90% Chebyshev(Mean, Sd) UCL      0.0129    95% Chebyshev(Mean, Sd) UCL      0.0156

 97.5% Chebyshev(Mean, Sd) UCL      0.0194    99% Chebyshev(Mean, Sd) UCL      0.0269

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL      0.0101    95% Jackknife UCL      0.0116

   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

ChannelCatfish-UPR-COPC|4,4'-DDT (continued)

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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ProUCL Version 5.0.00
Background Tissue - Channel Catfish

   90% Chebyshev(Mean, Sd) UCL      0.0275    95% Chebyshev(Mean, Sd) UCL      0.0355

 97.5% Chebyshev(Mean, Sd) UCL      0.0466    99% Chebyshev(Mean, Sd) UCL      0.0683

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL      0.0196    95% Jackknife UCL      0.0237

   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      0.0271  97.5% Chebyshev (MVUE) UCL      0.0348

   99% Chebyshev (MVUE) UCL      0.0501

Assuming Lognormal Distribution

   95% H-UCL       0.411    90% Chebyshev (MVUE) UCL      0.0214

Maximum of Logged Data     -3.594 SD of logged Data       0.976

Lognormal Statistics

Minimum of Logged Data     -5.684 Mean of logged Data     -5.037

5% Lilliefors Critical Value       0.443 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.748 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.355 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.769 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      0.0555    95% Adjusted Gamma UCL (use when n<50)     N/A    

Adjusted Level of Significance     N/A    Adjusted Chi Square Value     N/A    

MLE Mean (bias corrected)     0.00993 MLE Sd (bias corrected)      0.0141

Approximate Chi Square Value (0.05)       0.711

Theta hat (MLE)     0.00752 Theta star (bias corrected MLE)      0.02

nu hat (MLE)      10.56 nu star (bias corrected)       3.973

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.32 k star (bias corrected MLE)       0.497

K-S Test Statistic       0.406 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.401 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.711 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.664 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      0.0247

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      0.0237    95% Adjusted-CLT UCL (Chen-1995)      0.0258

5% Lilliefors Critical Value       0.443 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.748 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.413 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.68 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD      0.0117 Std. Error of Mean     0.00587

Coefficient of Variation       1.183 Skewness       1.98

Minimum     0.0034 Mean     0.00993

Maximum      0.0275 Median     0.0044

Total Number of Observations       4 Number of Distinct Observations       4

Number of Missing Observations       0

ChannelCatfish-UPR-COPC|Cobalt

General Statistics
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ProUCL Version 5.0.00
Background Tissue - Channel Catfish

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ChannelCatfish-UPR-COPC|Cobalt (continued)

Suggested UCL to Use

95% Student's-t UCL      0.0237
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ProUCL Version 5.0.00
Background Tissue - Channel Catfish

   90% Chebyshev(Mean, Sd) UCL       0.207    95% Chebyshev(Mean, Sd) UCL       0.226

 97.5% Chebyshev(Mean, Sd) UCL       0.252    99% Chebyshev(Mean, Sd) UCL       0.303

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       0.189    95% Jackknife UCL       0.199

   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       0.229  97.5% Chebyshev (MVUE) UCL       0.257

   99% Chebyshev (MVUE) UCL       0.31

Assuming Lognormal Distribution

   95% H-UCL       0.212    90% Chebyshev (MVUE) UCL       0.21

Maximum of Logged Data     -1.635 SD of logged Data       0.174

Lognormal Statistics

Minimum of Logged Data     -2.048 Mean of logged Data     -1.805

5% Lilliefors Critical Value       0.443 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.748 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.299 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.917 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.216    95% Adjusted Gamma UCL (use when n<50)     N/A    

Adjusted Level of Significance     N/A    Adjusted Chi Square Value     N/A    

MLE Mean (bias corrected)       0.166 MLE Sd (bias corrected)      0.0488

Approximate Chi Square Value (0.05)      71.56

Theta hat (MLE)     0.00364 Theta star (bias corrected MLE)      0.0143

nu hat (MLE)    365.8 nu star (bias corrected)      92.78

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      45.72 k star (bias corrected MLE)      11.6

K-S Test Statistic       0.298 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.394 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.343 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.656 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.198

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.199    95% Adjusted-CLT UCL (Chen-1995)       0.182

5% Lilliefors Critical Value       0.443 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.748 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.275 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.943 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD      0.0275 Std. Error of Mean      0.0137

Coefficient of Variation       0.165 Skewness     -0.889

Minimum       0.129 Mean       0.166

Maximum       0.195 Median       0.171

Total Number of Observations       4 Number of Distinct Observations       4

Number of Missing Observations       0

ChannelCatfish-UPR-COPC|Selenium

General Statistics
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ProUCL Version 5.0.00
Background Tissue - Channel Catfish

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

ChannelCatfish-UPR-COPC|Selenium (continued)

Suggested UCL to Use

95% Student's-t UCL       0.199
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ProUCL Version 5.0.00
Background Tissue - Channel Catfish

   90% Chebyshev(Mean, Sd) UCL      0.0425    95% Chebyshev(Mean, Sd) UCL      0.0532

 97.5% Chebyshev(Mean, Sd) UCL      0.068    99% Chebyshev(Mean, Sd) UCL      0.0971

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL      0.0319    95% Jackknife UCL      0.0374

   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      0.0519  97.5% Chebyshev (MVUE) UCL      0.0662

   99% Chebyshev (MVUE) UCL      0.0943

Assuming Lognormal Distribution

   95% H-UCL       0.346    90% Chebyshev (MVUE) UCL      0.0416

Maximum of Logged Data     -3.187 SD of logged Data       0.85

Lognormal Statistics

Minimum of Logged Data     -5.223 Mean of logged Data     -4.229

5% Lilliefors Critical Value       0.443 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.748 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.162 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.999 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      0.0757    95% Adjusted Gamma UCL (use when n<50)     N/A    

Adjusted Level of Significance     N/A    Adjusted Chi Square Value     N/A    

MLE Mean (bias corrected)      0.0189 MLE Sd (bias corrected)      0.023

Approximate Chi Square Value (0.05)       1.361

Theta hat (MLE)     0.00922 Theta star (bias corrected MLE)      0.0279

nu hat (MLE)      16.43 nu star (bias corrected)       5.441

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.054 k star (bias corrected MLE)       0.68

K-S Test Statistic       0.198 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.398 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.228 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.66 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      0.0384

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      0.0374    95% Adjusted-CLT UCL (Chen-1995)      0.0378

5% Lilliefors Critical Value       0.443 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.748 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.284 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.892 Shapiro Wilk GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.0

SD      0.0157 Std. Error of Mean     0.00786

Coefficient of Variation       0.829 Skewness       1.419

Minimum     0.00539 Mean      0.0189

Maximum      0.0413 Median      0.0146

Total Number of Observations       4 Number of Distinct Observations       4

Number of Missing Observations       0

ChannelCatfish-UPR-COPC|trans-Chlordane

General Statistics
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ProUCL Version 5.0.00
Background Tissue - Channel Catfish

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

ChannelCatfish-UPR-COPC|trans-Chlordane (continued)

Suggested UCL to Use

95% Student's-t UCL      0.0374
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UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   11/23/2015 3:26:01 PM

General Statistics

Total Number of Observations      19 Number of Distinct Observations      19

Number of Bootstrap Operations   2000

ProUCL Version 5.0.00

HH-SurfaceSed-COPCs|Aluminum

From File   Copy of RiskStatsReport_UPR_SE_COPCs_c.xls

Full Precision   OFF

Confidence Coefficient   95%

Coefficient of Variation       0.561 Skewness       1.576

Maximum  13700 Median   4230

SD   2915 Std. Error of Mean    668.8

Number of Missing Observations       4

Minimum    710 Mean   5197

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.254 Lilliefors GOF Test

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.827 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

5% K-S Critical Value       0.2 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.747 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.204 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.994 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   6357    95% Adjusted-CLT UCL (Chen-1995)   6555

   95% Modified-t UCL (Johnson-1978)   6397

MLE Mean (bias corrected)   5197 MLE Sd (bias corrected)   2992

Approximate Chi Square Value (0.05)      90.94

Theta hat (MLE)   1467 Theta star (bias corrected MLE)   1722

nu hat (MLE)    134.6 nu star (bias corrected)    114.7

Gamma Statistics

k hat (MLE)       3.541 k star (bias corrected MLE)       3.017

5% Shapiro Wilk Critical Value       0.901 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.236 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.844 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   6552    95% Adjusted Gamma UCL (use when n<50)   6688

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      89.09

Assuming Lognormal Distribution

   95% H-UCL   7234    90% Chebyshev (MVUE) UCL   7611

Maximum of Logged Data       9.525 SD of logged Data       0.6

Lognormal Statistics

Minimum of Logged Data       6.565 Mean of logged Data       8.408

5% Lilliefors Critical Value       0.203 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL   6297    95% Jackknife UCL   6357

   95% Standard Bootstrap UCL   6277    95% Bootstrap-t UCL   6858

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   8653  97.5% Chebyshev (MVUE) UCL  10101

   99% Chebyshev (MVUE) UCL  12943

   90% Chebyshev(Mean, Sd) UCL   7203    95% Chebyshev(Mean, Sd) UCL   8112

 97.5% Chebyshev(Mean, Sd) UCL   9374    99% Chebyshev(Mean, Sd) UCL  11852

   95% Hall's Bootstrap UCL   7133    95% Percentile Bootstrap UCL   6313

   95% BCA Bootstrap UCL   6512
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HH-SurfaceSed-COPCs|Aluminum (continued)

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 8112

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Antimony

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.731 Shapiro Wilk GOF Test

SD       0.573 Std. Error of Mean       0.132

Coefficient of Variation       1.197 Skewness       1.861

Minimum      0.064 Mean       0.479

Maximum       2.11 Median       0.18

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.707    95% Adjusted-CLT UCL (Chen-1995)       0.755

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.235 Lilliefors GOF Test

K-S Test Statistic       0.222 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.204 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.022 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.77 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.717

MLE Mean (bias corrected)       0.479 MLE Sd (bias corrected)       0.515

Approximate Chi Square Value (0.05)      20.8

Theta hat (MLE)       0.485 Theta star (bias corrected MLE)       0.553

nu hat (MLE)      37.5 nu star (bias corrected)      32.92

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.987 k star (bias corrected MLE)       0.866

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.203 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.902 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.758    95% Adjusted Gamma UCL (use when n<50)       0.79

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      19.96

Assuming Lognormal Distribution

   95% H-UCL       0.974    90% Chebyshev (MVUE) UCL       0.85

Maximum of Logged Data       0.747 SD of logged Data       1.088

Lognormal Statistics

Minimum of Logged Data     -2.749 Mean of logged Data     -1.322

5% Lilliefors Critical Value       0.203 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

   95% CLT UCL       0.695    95% Jackknife UCL       0.707

   95% Standard Bootstrap UCL       0.694    95% Bootstrap-t UCL       0.841

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.027  97.5% Chebyshev (MVUE) UCL       1.271

   99% Chebyshev (MVUE) UCL       1.752

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 1.052

   90% Chebyshev(Mean, Sd) UCL       0.874    95% Chebyshev(Mean, Sd) UCL       1.052

 97.5% Chebyshev(Mean, Sd) UCL       1.301    99% Chebyshev(Mean, Sd) UCL       1.788

   95% Hall's Bootstrap UCL       0.911    95% Percentile Bootstrap UCL       0.707

   95% BCA Bootstrap UCL       0.759

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Arsenic

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.701 Shapiro Wilk GOF Test

SD       1.663 Std. Error of Mean       0.382

Coefficient of Variation       0.874 Skewness       1.946

Minimum       0.75 Mean       1.903

Maximum       6.88 Median       1.09

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.564    95% Adjusted-CLT UCL (Chen-1995)       2.712

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.302 Lilliefors GOF Test

K-S Test Statistic       0.293 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.201 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.739 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.751 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.593

MLE Mean (bias corrected)       1.903 MLE Sd (bias corrected)       1.412

Approximate Chi Square Value (0.05)      50.87

Theta hat (MLE)       0.9 Theta star (bias corrected MLE)       1.048

nu hat (MLE)      80.34 nu star (bias corrected)      68.99

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.114 k star (bias corrected MLE)       1.816

5% Shapiro Wilk Critical Value       0.901 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.266 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.834 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.58    95% Adjusted Gamma UCL (use when n<50)       2.651

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      49.51

Assuming Lognormal Distribution

   95% H-UCL       2.616    90% Chebyshev (MVUE) UCL       2.718

Maximum of Logged Data       1.929 SD of logged Data       0.672

Lognormal Statistics

Minimum of Logged Data     -0.288 Mean of logged Data       0.388

5% Lilliefors Critical Value       0.203 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL       2.53    95% Jackknife UCL       2.564

   95% Standard Bootstrap UCL       2.511    95% Bootstrap-t UCL       3.003

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       3.123  97.5% Chebyshev (MVUE) UCL       3.686

   99% Chebyshev (MVUE) UCL       4.79

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 3.566

   90% Chebyshev(Mean, Sd) UCL       3.047    95% Chebyshev(Mean, Sd) UCL       3.566

 97.5% Chebyshev(Mean, Sd) UCL       4.286    99% Chebyshev(Mean, Sd) UCL       5.7

   95% Hall's Bootstrap UCL       2.719    95% Percentile Bootstrap UCL       2.541

   95% BCA Bootstrap UCL       2.736

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Benzo(a)anthracene (PAH)

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.472 Shapiro Wilk GOF Test

SD      13.92 Std. Error of Mean       3.194

Coefficient of Variation       1.902 Skewness       3.603

Minimum       0.771 Mean       7.317

Maximum      61 Median       3.44

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      12.86    95% Adjusted-CLT UCL (Chen-1995)      15.39

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.398 Lilliefors GOF Test

K-S Test Statistic       0.249 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.206 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.406 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.779 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      13.3

MLE Mean (bias corrected)       7.317 MLE Sd (bias corrected)       8.939

Approximate Chi Square Value (0.05)      14.97

Theta hat (MLE)       9.704 Theta star (bias corrected MLE)      10.92

nu hat (MLE)      28.65 nu star (bias corrected)      25.46

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.754 k star (bias corrected MLE)       0.67

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.144 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.916 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      12.45    95% Adjusted Gamma UCL (use when n<50)      13.06

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      14.26

Assuming Lognormal Distribution

   95% H-UCL      13.61    90% Chebyshev (MVUE) UCL      11.45

Maximum of Logged Data       4.111 SD of logged Data       1.144

Lognormal Statistics

Minimum of Logged Data     -0.26 Mean of logged Data       1.197

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL      12.57    95% Jackknife UCL      12.86

   95% Standard Bootstrap UCL      12.5    95% Bootstrap-t UCL      34.84

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      13.9  97.5% Chebyshev (MVUE) UCL      17.3

   99% Chebyshev (MVUE) UCL      23.98

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 21.24

   90% Chebyshev(Mean, Sd) UCL      16.9    95% Chebyshev(Mean, Sd) UCL      21.24

 97.5% Chebyshev(Mean, Sd) UCL      27.26    99% Chebyshev(Mean, Sd) UCL      39.09

   95% Hall's Bootstrap UCL      38.27    95% Percentile Bootstrap UCL      13.16

   95% BCA Bootstrap UCL      16.6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Benzo(a)pyrene (PAH)

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.546 Shapiro Wilk GOF Test

SD      15.05 Std. Error of Mean       3.453

Coefficient of Variation       1.627 Skewness       2.594

Minimum       0.95 Mean       9.248

Maximum      53 Median       4.7

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      15.23    95% Adjusted-CLT UCL (Chen-1995)      17.12

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.356 Lilliefors GOF Test

K-S Test Statistic       0.199 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.206 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.341 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.778 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      15.58

MLE Mean (bias corrected)       9.248 MLE Sd (bias corrected)      11.18

Approximate Chi Square Value (0.05)      15.39

Theta hat (MLE)      11.99 Theta star (bias corrected MLE)      13.51

nu hat (MLE)      29.31 nu star (bias corrected)      26.02

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.771 k star (bias corrected MLE)       0.685

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.149 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.908 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      15.63    95% Adjusted Gamma UCL (use when n<50)      16.39

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      14.68

Assuming Lognormal Distribution

   95% H-UCL      19    90% Chebyshev (MVUE) UCL      15.57

Maximum of Logged Data       3.97 SD of logged Data       1.179

Lognormal Statistics

Minimum of Logged Data    -0.0513 Mean of logged Data       1.451

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL      14.93    95% Jackknife UCL      15.23

   95% Standard Bootstrap UCL      14.66    95% Bootstrap-t UCL      35.93

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      18.97  97.5% Chebyshev (MVUE) UCL      23.68

   99% Chebyshev (MVUE) UCL      32.93

Suggested UCL to Use

95% Adjusted Gamma UCL 16.39

   90% Chebyshev(Mean, Sd) UCL      19.61    95% Chebyshev(Mean, Sd) UCL      24.3

 97.5% Chebyshev(Mean, Sd) UCL      30.81    99% Chebyshev(Mean, Sd) UCL      43.6

   95% Hall's Bootstrap UCL      47.76    95% Percentile Bootstrap UCL      15.23

   95% BCA Bootstrap UCL      17.14

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Benzo(k)fluoranthene (PAH)

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.482 Shapiro Wilk GOF Test

SD      10.06 Std. Error of Mean       2.307

Coefficient of Variation       1.903 Skewness       2.689

Minimum       0.363 Mean       5.286

Maximum      34 Median       2.05

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       9.286    95% Adjusted-CLT UCL (Chen-1995)      10.6

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.413 Lilliefors GOF Test

K-S Test Statistic       0.299 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.208 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.985 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.788 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       9.524

MLE Mean (bias corrected)       5.286 MLE Sd (bias corrected)       6.918

Approximate Chi Square Value (0.05)      12.47

Theta hat (MLE)       8.113 Theta star (bias corrected MLE)       9.055

nu hat (MLE)      24.76 nu star (bias corrected)      22.18

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.652 k star (bias corrected MLE)       0.584

5% Shapiro Wilk Critical Value       0.901 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.189 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.894 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       9.398    95% Adjusted Gamma UCL (use when n<50)       9.902

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      11.84

Assuming Lognormal Distribution

   95% H-UCL      10.25    90% Chebyshev (MVUE) UCL       8.104

Maximum of Logged Data       3.526 SD of logged Data       1.224

Lognormal Statistics

Minimum of Logged Data     -1.013 Mean of logged Data       0.728

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

   95% CLT UCL       9.081    95% Jackknife UCL       9.286

   95% Standard Bootstrap UCL       8.944    95% Bootstrap-t UCL      28.41

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       9.911  97.5% Chebyshev (MVUE) UCL      12.42

   99% Chebyshev (MVUE) UCL      17.34

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 15.34

   90% Chebyshev(Mean, Sd) UCL      12.21    95% Chebyshev(Mean, Sd) UCL      15.34

 97.5% Chebyshev(Mean, Sd) UCL      19.69    99% Chebyshev(Mean, Sd) UCL      28.24

   95% Hall's Bootstrap UCL      27.85    95% Percentile Bootstrap UCL       8.987

   95% BCA Bootstrap UCL      10.88

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Number of Missing Observations       4

Number of Detects      12 Number of Non-Detects       7

HH-SurfaceSed-COPCs|bis-(2-Ethylhexyl)phthalate

General Statistics

Total Number of Observations      19 Number of Distinct Observations      19

Mean Detects       2.695 SD Detects       2.511

Median Detects       1.905 CV Detects       0.932

Maximum Detect       6.9 Maximum Non-Detect      10.8

Variance Detects       6.307 Percent Non-Detects      36.84%

Number of Distinct Detects      12 Number of Distinct Non-Detects       7

Minimum Detect       0.281 Minimum Non-Detect       0.748

5% Shapiro Wilk Critical Value       0.859 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.217 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.82 Shapiro Wilk GOF Test

Skewness Detects       0.885 Kurtosis Detects -0.864

Mean of Logged Detects       0.506 SD of Logged Detects       1.098

SD       2.207    95% KM (BCA) UCL       2.93

95% KM (t) UCL       2.957 95% KM (Percentile Bootstrap) UCL       2.918

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean       2.008 Standard Error of Mean       0.547

5% Lilliefors Critical Value       0.256 Detected Data appear Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.421 Anderson-Darling GOF Test

5% A-D Critical Value       0.753 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       5.427 99% KM Chebyshev UCL       7.455

   95% KM (z) UCL       2.909    95% KM Bootstrap t UCL       3.345

90% KM Chebyshev UCL       3.65 95% KM Chebyshev UCL       4.394

Theta hat (MLE)       2.306 Theta star (bias corrected MLE)       2.891

nu hat (MLE)      28.05 nu star (bias corrected)      22.37

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.169 k star (bias corrected MLE)       0.932

K-S Test Statistic       0.163 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.251 Detected data appear Gamma Distributed at 5% Significance Level

Approximate Chi Square Value (31.45, α)      19.64 Adjusted Chi Square Value (31.45, β)      18.82

   95% Gamma Approximate KM-UCL (use when n>=50)       3.216    95% Gamma Adjusted KM-UCL (use when n<50)       3.356

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       0.828 nu hat (KM)      31.45

MLE Mean (bias corrected)       2.695 MLE Sd (bias corrected)       2.791

Maximum       6.9 Median       0.924

SD       2.24 CV       1.172

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum       0.264 Mean       1.912

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Adjusted Level of Significance (β)      0.0369

Approximate Chi Square Value (31.89, α)      19.98 Adjusted Chi Square Value (31.89, β)      19.16

nu hat (MLE)      36.28 nu star (bias corrected)      31.89

MLE Mean (bias corrected)       1.912 MLE Sd (bias corrected)       2.088

k hat (MLE)       0.955 k star (bias corrected MLE)       0.839

Theta hat (MLE)       2.003 Theta star (bias corrected MLE)       2.279

Lilliefors Test Statistic       0.152 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.931 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate UCL (use when n>=50)       3.052    95% Gamma Adjusted UCL (use when n<50)       3.183

Detected Data appear Lognormal at 5% Significance Level
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   95% BCA Bootstrap UCL       2.995    95% Bootstrap t UCL       3.311

   95% H-UCL (Log ROS)       3.522

SD in Original Scale       2.205 SD in Log Scale       0.988

   95% t UCL (assumes normality of ROS data)       2.833    95% Percentile Bootstrap UCL       2.778

HH-SurfaceSed-COPCs|bis-(2-Ethylhexyl)phthalate (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale       1.955 Mean in Log Scale       0.166

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale       2.26 Mean in Log Scale       0.285

KM SD (logged)       1.047    95% Critical H Value (KM-Log)       2.678

KM Standard Error of Mean (logged)       0.271

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)       0.135    95% H-UCL (KM -Log)       3.831

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL 2.957 95% KM (Percentile Bootstrap) UCL       2.918

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale       2.312 SD in Log Scale       1.083

   95% t UCL (Assumes normality)       3.18    95% H-Stat UCL       4.8
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Minimum       0.116 Mean       3.89

Maximum      28 Median       1.53

Total Number of Observations      19 Number of Distinct Observations      18

Number of Missing Observations       4

HH-SurfaceSed-COPCs|C2-Benzanthracene/chrysenes

General Statistics

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.378 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.538 Shapiro Wilk GOF Test

SD       6.56 Std. Error of Mean       1.505

Coefficient of Variation       1.686 Skewness       3.197

Gamma GOF Test

A-D Test Statistic       1.199 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.777 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       6.683

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.499    95% Adjusted-CLT UCL (Chen-1995)       7.544

Theta hat (MLE)       4.941 Theta star (bias corrected MLE)       5.573

nu hat (MLE)      29.91 nu star (bias corrected)      26.52

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.787 k star (bias corrected MLE)       0.698

K-S Test Statistic       0.246 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.206 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       6.537    95% Adjusted Gamma UCL (use when n<50)       6.85

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      15.06

MLE Mean (bias corrected)       3.89 MLE Sd (bias corrected)       4.656

Approximate Chi Square Value (0.05)      15.78

Lognormal Statistics

Minimum of Logged Data     -2.154 Mean of logged Data       0.603

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.168 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.951 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       8.554  97.5% Chebyshev (MVUE) UCL      10.71

   99% Chebyshev (MVUE) UCL      14.94

Assuming Lognormal Distribution

   95% H-UCL       8.761    90% Chebyshev (MVUE) UCL       7.003

Maximum of Logged Data       3.332 SD of logged Data       1.211

   95% Hall's Bootstrap UCL      15.32    95% Percentile Bootstrap UCL       6.433

   95% BCA Bootstrap UCL       8.327

   95% CLT UCL       6.365    95% Jackknife UCL       6.499

   95% Standard Bootstrap UCL       6.242    95% Bootstrap-t UCL      12.28

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 10.45

   90% Chebyshev(Mean, Sd) UCL       8.404    95% Chebyshev(Mean, Sd) UCL      10.45

 97.5% Chebyshev(Mean, Sd) UCL      13.29    99% Chebyshev(Mean, Sd) UCL      18.86
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Minimum       0.144 Mean       1.597

Maximum      13.2 Median       0.527

Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Cadmium

General Statistics

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.313 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.493 Shapiro Wilk GOF Test

SD       2.983 Std. Error of Mean       0.684

Coefficient of Variation       1.868 Skewness       3.636

Gamma GOF Test

A-D Test Statistic       1.317 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.779 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       2.879

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       2.784    95% Adjusted-CLT UCL (Chen-1995)       3.333

Theta hat (MLE)       2.132 Theta star (bias corrected MLE)       2.398

nu hat (MLE)      28.47 nu star (bias corrected)      25.3

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.749 k star (bias corrected MLE)       0.666

K-S Test Statistic       0.232 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.206 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.722    95% Adjusted Gamma UCL (use when n<50)       2.857

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      14.15

MLE Mean (bias corrected)       1.597 MLE Sd (bias corrected)       1.957

Approximate Chi Square Value (0.05)      14.84

Lognormal Statistics

Minimum of Logged Data     -1.938 Mean of logged Data     -0.331

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.182 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.932 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       3.06  97.5% Chebyshev (MVUE) UCL       3.812

   99% Chebyshev (MVUE) UCL       5.288

Assuming Lognormal Distribution

   95% H-UCL       3.014    90% Chebyshev (MVUE) UCL       2.518

Maximum of Logged Data       2.58 SD of logged Data       1.153

   95% Hall's Bootstrap UCL       6.756    95% Percentile Bootstrap UCL       2.838

   95% BCA Bootstrap UCL       3.603

   95% CLT UCL       2.723    95% Jackknife UCL       2.784

   95% Standard Bootstrap UCL       2.696    95% Bootstrap-t UCL       5.278

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 4.58

   90% Chebyshev(Mean, Sd) UCL       3.65    95% Chebyshev(Mean, Sd) UCL       4.58

 97.5% Chebyshev(Mean, Sd) UCL       5.871    99% Chebyshev(Mean, Sd) UCL       8.406
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Minimum       7.88 Mean      24.86

Maximum    113 Median      13.7

Total Number of Observations      19 Number of Distinct Observations      18

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Chromium

General Statistics

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.279 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.653 Shapiro Wilk GOF Test

SD      25.6 Std. Error of Mean       5.874

Coefficient of Variation       1.03 Skewness       2.607

Gamma GOF Test

A-D Test Statistic       1.434 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.754 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      35.63

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      35.05    95% Adjusted-CLT UCL (Chen-1995)      38.28

Theta hat (MLE)      14.12 Theta star (bias corrected MLE)      16.38

nu hat (MLE)      66.91 nu star (bias corrected)      57.68

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.761 k star (bias corrected MLE)       1.518

K-S Test Statistic       0.262 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.201 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      34.79    95% Adjusted Gamma UCL (use when n<50)      35.85

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      40.01

MLE Mean (bias corrected)      24.86 MLE Sd (bias corrected)      20.18

Approximate Chi Square Value (0.05)      41.22

Lognormal Statistics

Minimum of Logged Data       2.064 Mean of logged Data       2.903

5% Lilliefors Critical Value       0.203 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.227 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.875 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      41.67  97.5% Chebyshev (MVUE) UCL      49.58

   99% Chebyshev (MVUE) UCL      65.1

Assuming Lognormal Distribution

   95% H-UCL      35.09    90% Chebyshev (MVUE) UCL      35.97

Maximum of Logged Data       4.727 SD of logged Data       0.73

   95% Hall's Bootstrap UCL      68.09    95% Percentile Bootstrap UCL      34.67

   95% BCA Bootstrap UCL      38.26

   95% CLT UCL      34.53    95% Jackknife UCL      35.05

   95% Standard Bootstrap UCL      34.37    95% Bootstrap-t UCL      45.02

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 50.47

   90% Chebyshev(Mean, Sd) UCL      42.49    95% Chebyshev(Mean, Sd) UCL      50.47

 97.5% Chebyshev(Mean, Sd) UCL      61.55    99% Chebyshev(Mean, Sd) UCL      83.31
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Minimum       0.983 Mean      10.25

Maximum      73 Median       4.77

Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Chrysene (PAH)

General Statistics

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.409 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.493 Shapiro Wilk GOF Test

SD      18.9 Std. Error of Mean       4.336

Coefficient of Variation       1.844 Skewness       2.888

Gamma GOF Test

A-D Test Statistic       1.871 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.781 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      18.25

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      17.77    95% Adjusted-CLT UCL (Chen-1995)      20.45

Theta hat (MLE)      14.03 Theta star (bias corrected MLE)      15.76

nu hat (MLE)      27.76 nu star (bias corrected)      24.71

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.731 k star (bias corrected MLE)       0.65

K-S Test Statistic       0.262 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.206 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      17.6    95% Adjusted Gamma UCL (use when n<50)      18.49

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      13.7

MLE Mean (bias corrected)      10.25 MLE Sd (bias corrected)      12.71

Approximate Chi Square Value (0.05)      14.39

Lognormal Statistics

Minimum of Logged Data    -0.0171 Mean of logged Data       1.505

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.149 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.896 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      18.78  97.5% Chebyshev (MVUE) UCL      23.37

   99% Chebyshev (MVUE) UCL      32.38

Assuming Lognormal Distribution

   95% H-UCL      18.35    90% Chebyshev (MVUE) UCL      15.48

Maximum of Logged Data       4.29 SD of logged Data       1.139

   95% Hall's Bootstrap UCL      59.9    95% Percentile Bootstrap UCL      17.2

   95% BCA Bootstrap UCL      21.17

   95% CLT UCL      17.38    95% Jackknife UCL      17.77

   95% Standard Bootstrap UCL      17.18    95% Bootstrap-t UCL      59.06

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 29.15

   90% Chebyshev(Mean, Sd) UCL      23.26    95% Chebyshev(Mean, Sd) UCL      29.15

 97.5% Chebyshev(Mean, Sd) UCL      37.33    99% Chebyshev(Mean, Sd) UCL      53.4
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Minimum       3.05 Mean       5.961

Maximum      10.2 Median       4.98

Total Number of Observations      19 Number of Distinct Observations      18

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Cobalt

General Statistics

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.211 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.919 Shapiro Wilk GOF Test

SD       2.043 Std. Error of Mean       0.469

Coefficient of Variation       0.343 Skewness       0.676

Gamma GOF Test

A-D Test Statistic       0.52 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.741 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       6.785

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       6.773    95% Adjusted-CLT UCL (Chen-1995)       6.809

Theta hat (MLE)       0.629 Theta star (bias corrected MLE)       0.744

nu hat (MLE)    360.2 nu star (bias corrected)    304.6

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       9.478 k star (bias corrected MLE)       8.017

K-S Test Statistic       0.192 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.199 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       6.847    95% Adjusted Gamma UCL (use when n<50)       6.931

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value    262

MLE Mean (bias corrected)       5.961 MLE Sd (bias corrected)       2.105

Approximate Chi Square Value (0.05)    265.2

Lognormal Statistics

Minimum of Logged Data       1.115 Mean of logged Data       1.731

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.173 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.955 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL       7.984  97.5% Chebyshev (MVUE) UCL       8.861

   99% Chebyshev (MVUE) UCL      10.58

Assuming Lognormal Distribution

   95% H-UCL       6.925    90% Chebyshev (MVUE) UCL       7.352

Maximum of Logged Data       2.322 SD of logged Data       0.335

   95% Hall's Bootstrap UCL       6.812    95% Percentile Bootstrap UCL       6.721

   95% BCA Bootstrap UCL       6.808

   95% CLT UCL       6.731    95% Jackknife UCL       6.773

   95% Standard Bootstrap UCL       6.702    95% Bootstrap-t UCL       6.872

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL 6.773

   90% Chebyshev(Mean, Sd) UCL       7.367    95% Chebyshev(Mean, Sd) UCL       8.003

 97.5% Chebyshev(Mean, Sd) UCL       8.887    99% Chebyshev(Mean, Sd) UCL      10.62
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Minimum      16 Mean      57.45

Maximum    209 Median      31.2

Total Number of Observations      21 Number of Distinct Observations      20

Number of Missing Observations       2

HH-SurfaceSed-COPCs|Copper

General Statistics

5% Lilliefors Critical Value       0.193 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.908 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.239 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.779 Shapiro Wilk GOF Test

SD      49.24 Std. Error of Mean      10.74

Coefficient of Variation       0.857 Skewness       1.763

Gamma GOF Test

A-D Test Statistic       0.99 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.755 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      76.67

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      75.98    95% Adjusted-CLT UCL (Chen-1995)      79.54

Theta hat (MLE)      30.46 Theta star (bias corrected MLE)      34.85

nu hat (MLE)      79.21 nu star (bias corrected)      69.23

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.886 k star (bias corrected MLE)       1.648

K-S Test Statistic       0.217 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.192 Data Not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      77.87    95% Adjusted Gamma UCL (use when n<50)      79.74

Adjusted Level of Significance      0.0383 Adjusted Chi Square Value      49.88

MLE Mean (bias corrected)      57.45 MLE Sd (bias corrected)      44.75

Approximate Chi Square Value (0.05)      51.08

Lognormal Statistics

Minimum of Logged Data       2.773 Mean of logged Data       3.763

5% Lilliefors Critical Value       0.193 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.908 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.19 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.918 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL 99.58  97.5% Chebyshev (MVUE) UCL    118.3

   99% Chebyshev (MVUE) UCL    155.2

Assuming Lognormal Distribution

   95% H-UCL      83.46    90% Chebyshev (MVUE) UCL      86.06

Maximum of Logged Data       5.342 SD of logged Data       0.752

   95% Hall's Bootstrap UCL      89.15    95% Percentile Bootstrap UCL      75.73

   95% BCA Bootstrap UCL      79.6

   95% CLT UCL      75.13    95% Jackknife UCL      75.98

   95% Standard Bootstrap UCL      74.56    95% Bootstrap-t UCL      84.29

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   90% Chebyshev(Mean, Sd) UCL      89.69    95% Chebyshev(Mean, Sd) UCL    104.3

 97.5% Chebyshev(Mean, Sd) UCL    124.6    99% Chebyshev(Mean, Sd) UCL    164.4
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

HH-SurfaceSed-COPCs|Copper (continued)

Suggested UCL to Use

95% H-UCL      83.46

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.
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Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Dibenzo(a,h)anthracene (PAH)

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.629 Shapiro Wilk GOF Test

SD       1.098 Std. Error of Mean       0.252

Coefficient of Variation       1.378 Skewness       2.884

Minimum      0.088 Mean       0.796

Maximum       4.7 Median       0.371

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.233    95% Adjusted-CLT UCL (Chen-1995)       1.389

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.286 Lilliefors GOF Test

K-S Test Statistic       0.147 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.205 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.642 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.771 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.261

MLE Mean (bias corrected)       0.796 MLE Sd (bias corrected)       0.865

Approximate Chi Square Value (0.05)      20.27

Theta hat (MLE)       0.824 Theta star (bias corrected MLE)       0.938

nu hat (MLE)      36.72 nu star (bias corrected)      32.25

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.966 k star (bias corrected MLE)       0.849

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic      0.0927 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.963 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       1.267    95% Adjusted Gamma UCL (use when n<50)       1.321

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      19.44

Assuming Lognormal Distribution

   95% H-UCL       1.59    90% Chebyshev (MVUE) UCL       1.39

Maximum of Logged Data       1.548 SD of logged Data       1.087

Lognormal Statistics

Minimum of Logged Data     -2.43 Mean of logged Data     -0.827

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       1.211    95% Jackknife UCL       1.233

   95% Standard Bootstrap UCL       1.194    95% Bootstrap-t UCL       1.908

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.678  97.5% Chebyshev (MVUE) UCL       2.079

   99% Chebyshev (MVUE) UCL       2.864

Suggested UCL to Use

95% Adjusted Gamma UCL 1.321

   90% Chebyshev(Mean, Sd) UCL       1.552    95% Chebyshev(Mean, Sd) UCL       1.894

 97.5% Chebyshev(Mean, Sd) UCL       2.369    99% Chebyshev(Mean, Sd) UCL       3.302

   95% Hall's Bootstrap UCL       3.129    95% Percentile Bootstrap UCL       1.245

   95% BCA Bootstrap UCL       1.432

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Indeno(1,2,3-cd)pyrene (PAH)

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.547 Shapiro Wilk GOF Test

SD       5.742 Std. Error of Mean       1.317

Coefficient of Variation       1.658 Skewness       3.059

Minimum       0.345 Mean       3.464

Maximum      24 Median       1.6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       5.748    95% Adjusted-CLT UCL (Chen-1995)       6.618

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.343 Lilliefors GOF Test

K-S Test Statistic       0.199 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.206 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.288 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.776 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       5.902

MLE Mean (bias corrected)       3.464 MLE Sd (bias corrected)       4.048

Approximate Chi Square Value (0.05)      16.79

Theta hat (MLE)       4.185 Theta star (bias corrected MLE)       4.731

nu hat (MLE)      31.45 nu star (bias corrected)      27.82

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.828 k star (bias corrected MLE)       0.732

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.176 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.93 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       5.74    95% Adjusted Gamma UCL (use when n<50)       6.008

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      16.04

Assuming Lognormal Distribution

   95% H-UCL       6.404    90% Chebyshev (MVUE) UCL       5.534

Maximum of Logged Data       3.178 SD of logged Data       1.104

Lognormal Statistics

Minimum of Logged Data     -1.064 Mean of logged Data       0.529

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       5.631    95% Jackknife UCL       5.748

   95% Standard Bootstrap UCL       5.568    95% Bootstrap-t UCL      12.1

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.693  97.5% Chebyshev (MVUE) UCL       8.302

   99% Chebyshev (MVUE) UCL      11.46

Suggested UCL to Use

95% Adjusted Gamma UCL 6.008

   90% Chebyshev(Mean, Sd) UCL       7.416    95% Chebyshev(Mean, Sd) UCL       9.206

 97.5% Chebyshev(Mean, Sd) UCL      11.69    99% Chebyshev(Mean, Sd) UCL      16.57

   95% Hall's Bootstrap UCL      15.69    95% Percentile Bootstrap UCL       5.817

   95% BCA Bootstrap UCL       7.022

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Lead

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.565 Shapiro Wilk GOF Test

SD    223.5 Std. Error of Mean      51.27

Coefficient of Variation       1.371 Skewness       3.267

Minimum      35.4 Mean    162.9

Maximum   1000 Median      64.6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    251.8    95% Adjusted-CLT UCL (Chen-1995)    288.3

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.284 Lilliefors GOF Test

K-S Test Statistic       0.238 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.203 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.314 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.764 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    258.3

MLE Mean (bias corrected)    162.9 MLE Sd (bias corrected)    158.9

Approximate Chi Square Value (0.05)      26.47

Theta hat (MLE)    135 Theta star (bias corrected MLE)    155

nu hat (MLE)      45.86 nu star (bias corrected)      39.95

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.207 k star (bias corrected MLE)       1.051

5% Shapiro Wilk Critical Value       0.901 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.224 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.89 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    245.9    95% Adjusted Gamma UCL (use when n<50)    255.2

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      25.51

Assuming Lognormal Distribution

   95% H-UCL    250.7    90% Chebyshev (MVUE) UCL    244.1

Maximum of Logged Data       6.908 SD of logged Data       0.883

Lognormal Statistics

Minimum of Logged Data       3.567 Mean of logged Data       4.625

5% Lilliefors Critical Value       0.203 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL    247.3    95% Jackknife UCL    251.8

   95% Standard Bootstrap UCL    247.9    95% Bootstrap-t UCL    397.8

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    288.3  97.5% Chebyshev (MVUE) UCL    349.6

   99% Chebyshev (MVUE) UCL    470

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 386.4

   90% Chebyshev(Mean, Sd) UCL    316.7    95% Chebyshev(Mean, Sd) UCL    386.4

 97.5% Chebyshev(Mean, Sd) UCL    483.1    99% Chebyshev(Mean, Sd) UCL    673

   95% Hall's Bootstrap UCL    583.1    95% Percentile Bootstrap UCL    258.2

   95% BCA Bootstrap UCL    315.9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Manganese

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.522 Shapiro Wilk GOF Test

SD    319.3 Std. Error of Mean      73.24

Coefficient of Variation       1.186 Skewness       3.232

Minimum      94.6 Mean    269.1

Maximum   1440 Median    158

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    396.1    95% Adjusted-CLT UCL (Chen-1995)    447.6

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.36 Lilliefors GOF Test

K-S Test Statistic       0.276 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.201 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.08 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.754 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    405.2

MLE Mean (bias corrected)    269.1 MLE Sd (bias corrected)    218.8

Approximate Chi Square Value (0.05)      41.07

Theta hat (MLE)    153.3 Theta star (bias corrected MLE)    177.9

nu hat (MLE)      66.7 nu star (bias corrected)      57.5

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.755 k star (bias corrected MLE)       1.513

5% Shapiro Wilk Critical Value       0.901 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.22 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.814 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    376.8    95% Adjusted Gamma UCL (use when n<50)    388.3

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      39.86

Assuming Lognormal Distribution

   95% H-UCL    352.9    90% Chebyshev (MVUE) UCL    366.2

Maximum of Logged Data       7.272 SD of logged Data       0.679

Lognormal Statistics

Minimum of Logged Data       4.55 Mean of logged Data       5.284

5% Lilliefors Critical Value       0.203 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

   95% CLT UCL    389.6    95% Jackknife UCL    396.1

   95% Standard Bootstrap UCL    385.9    95% Bootstrap-t UCL    853

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    421.2  97.5% Chebyshev (MVUE) UCL    497.5

   99% Chebyshev (MVUE) UCL    647.5

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 588.4

   90% Chebyshev(Mean, Sd) UCL    488.9    95% Chebyshev(Mean, Sd) UCL    588.4

 97.5% Chebyshev(Mean, Sd) UCL    726.5    99% Chebyshev(Mean, Sd) UCL    997.9

   95% Hall's Bootstrap UCL    949.1    95% Percentile Bootstrap UCL    399.1

   95% BCA Bootstrap UCL    464.4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Mercury

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.793 Shapiro Wilk GOF Test

SD       0.772 Std. Error of Mean       0.177

Coefficient of Variation       0.998 Skewness       1.373

Minimum      0.0744 Mean       0.774

Maximum       2.77 Median       0.448

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.081    95% Adjusted-CLT UCL (Chen-1995)       1.125

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.275 Lilliefors GOF Test

K-S Test Statistic       0.196 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.203 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.733 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.763 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.09

MLE Mean (bias corrected)       0.774 MLE Sd (bias corrected)       0.745

Approximate Chi Square Value (0.05)      27.36

Theta hat (MLE)       0.624 Theta star (bias corrected MLE)       0.716

nu hat (MLE)      47.16 nu star (bias corrected)      41.04

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.241 k star (bias corrected MLE)       1.08

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.135 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.957 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       1.161    95% Adjusted Gamma UCL (use when n<50)       1.204

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      26.39

Assuming Lognormal Distribution

   95% H-UCL       1.472    90% Chebyshev (MVUE) UCL       1.361

Maximum of Logged Data       1.019 SD of logged Data       0.99

Lognormal Statistics

Minimum of Logged Data     -2.598 Mean of logged Data     -0.711

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       1.065    95% Jackknife UCL       1.081

   95% Standard Bootstrap UCL       1.059    95% Bootstrap-t UCL       1.204

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       1.627  97.5% Chebyshev (MVUE) UCL       1.997

   99% Chebyshev (MVUE) UCL       2.722

Suggested UCL to Use

95% Adjusted Gamma UCL 1.204

   90% Chebyshev(Mean, Sd) UCL       1.305    95% Chebyshev(Mean, Sd) UCL       1.546

 97.5% Chebyshev(Mean, Sd) UCL       1.88    99% Chebyshev(Mean, Sd) UCL       2.537

   95% Hall's Bootstrap UCL       1.098    95% Percentile Bootstrap UCL       1.065

   95% BCA Bootstrap UCL       1.138

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Naphthalene (PAH)

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.433 Shapiro Wilk GOF Test

SD       4.857 Std. Error of Mean       1.114

Coefficient of Variation       2.399 Skewness       3.728

Minimum      0.082 Mean       2.025

Maximum      21 Median       0.525

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       3.957    95% Adjusted-CLT UCL (Chen-1995)       4.876

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.376 Lilliefors GOF Test

K-S Test Statistic       0.242 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.211 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.531 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.808 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       4.116

MLE Mean (bias corrected)       2.025 MLE Sd (bias corrected)       3.07

Approximate Chi Square Value (0.05)       8.341

Theta hat (MLE)       4.262 Theta star (bias corrected MLE)       4.653

nu hat (MLE)      18.05 nu star (bias corrected)      16.54

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.475 k star (bias corrected MLE)       0.435

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.111 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.927 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       4.014    95% Adjusted Gamma UCL (use when n<50)       4.273

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value       7.835

Assuming Lognormal Distribution

   95% H-UCL       5.705    90% Chebyshev (MVUE) UCL       3.349

Maximum of Logged Data       3.045 SD of logged Data       1.521

Lognormal Statistics

Minimum of Logged Data     -2.501 Mean of logged Data     -0.642

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       3.857    95% Jackknife UCL       3.957

   95% Standard Bootstrap UCL       3.863    95% Bootstrap-t UCL      12.85

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.19  97.5% Chebyshev (MVUE) UCL       5.357

   99% Chebyshev (MVUE) UCL       7.65

Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL 13.11

   90% Chebyshev(Mean, Sd) UCL       5.367    95% Chebyshev(Mean, Sd) UCL       6.881

 97.5% Chebyshev(Mean, Sd) UCL       8.983    99% Chebyshev(Mean, Sd) UCL      13.11

   95% Hall's Bootstrap UCL      10.96    95% Percentile Bootstrap UCL       3.97

   95% BCA Bootstrap UCL       5.375

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|PCBs (non DLC)

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.769 Shapiro Wilk GOF Test

SD       0.255 Std. Error of Mean      0.0585

Coefficient of Variation       1.112 Skewness       1.334

Minimum      0.0106 Mean       0.229

Maximum       0.769 Median      0.0876

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.331    95% Adjusted-CLT UCL (Chen-1995)       0.345

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.239 Lilliefors GOF Test

K-S Test Statistic       0.19 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.205 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.531 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.772 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.334

MLE Mean (bias corrected)       0.229 MLE Sd (bias corrected)       0.255

Approximate Chi Square Value (0.05)      19.01

Theta hat (MLE)       0.25 Theta star (bias corrected MLE)       0.284

nu hat (MLE)      34.82 nu star (bias corrected)      30.65

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.916 k star (bias corrected MLE)       0.807

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.131 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.961 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       0.37    95% Adjusted Gamma UCL (use when n<50)       0.386

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      18.21

Assuming Lognormal Distribution

   95% H-UCL       0.607    90% Chebyshev (MVUE) UCL       0.478

Maximum of Logged Data     -0.263 SD of logged Data       1.229

Lognormal Statistics

Minimum of Logged Data     -4.547 Mean of logged Data     -2.109

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       0.326    95% Jackknife UCL       0.331

   95% Standard Bootstrap UCL       0.319    95% Bootstrap-t UCL       0.363

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       0.585  97.5% Chebyshev (MVUE) UCL       0.734

   99% Chebyshev (MVUE) UCL       1.025

Suggested UCL to Use

95% Adjusted Gamma UCL 0.386

   90% Chebyshev(Mean, Sd) UCL       0.405    95% Chebyshev(Mean, Sd) UCL       0.484

 97.5% Chebyshev(Mean, Sd) UCL       0.595    99% Chebyshev(Mean, Sd) UCL       0.812

   95% Hall's Bootstrap UCL       0.325    95% Percentile Bootstrap UCL       0.331

   95% BCA Bootstrap UCL       0.346

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|PCBs (total)

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.781 Shapiro Wilk GOF Test

SD       0.262 Std. Error of Mean      0.0602

Coefficient of Variation       1.094 Skewness       1.308

Minimum      0.0113 Mean       0.24

Maximum       0.804 Median      0.0926

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       0.344    95% Adjusted-CLT UCL (Chen-1995)       0.358

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.239 Lilliefors GOF Test

K-S Test Statistic       0.191 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.205 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.5 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.772 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.347

MLE Mean (bias corrected)       0.24 MLE Sd (bias corrected)       0.265

Approximate Chi Square Value (0.05)      19.37

Theta hat (MLE)       0.258 Theta star (bias corrected MLE)       0.293

nu hat (MLE)      35.37 nu star (bias corrected)      31.12

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.931 k star (bias corrected MLE)       0.819

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.131 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.961 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       0.385    95% Adjusted Gamma UCL (use when n<50)       0.402

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      18.56

Assuming Lognormal Distribution

   95% H-UCL       0.632    90% Chebyshev (MVUE) UCL       0.501

Maximum of Logged Data     -0.218 SD of logged Data       1.223

Lognormal Statistics

Minimum of Logged Data     -4.483 Mean of logged Data     -2.054

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL       0.339    95% Jackknife UCL       0.344

   95% Standard Bootstrap UCL       0.337    95% Bootstrap-t UCL       0.382

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       0.612  97.5% Chebyshev (MVUE) UCL       0.767

   99% Chebyshev (MVUE) UCL       1.071

Suggested UCL to Use

95% Adjusted Gamma UCL 0.402

   90% Chebyshev(Mean, Sd) UCL       0.42    95% Chebyshev(Mean, Sd) UCL       0.502

 97.5% Chebyshev(Mean, Sd) UCL       0.616    99% Chebyshev(Mean, Sd) UCL       0.839

   95% Hall's Bootstrap UCL       0.337    95% Percentile Bootstrap UCL       0.339

   95% BCA Bootstrap UCL       0.354

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|PCBs-TEQ

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.736 Shapiro Wilk GOF Test

SD 5.8077E-6 Std. Error of Mean 1.3324E-6

Coefficient of Variation     N/A    Skewness       1.537

Minimum 2.1900E-7 Mean 4.5714E-6

Maximum 1.8500E-5 Median 1.4500E-6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 6.8818E-6    95% Adjusted-CLT UCL (Chen-1995) 7.2651E-6

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.302 Lilliefors GOF Test

K-S Test Statistic       0.22 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.206 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.836 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.779 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 6.9601E-6

MLE Mean (bias corrected) 4.5714E-6 MLE Sd (bias corrected) 5.5826E-6

Approximate Chi Square Value (0.05)      14.98

Theta hat (MLE) 6.0580E-6 Theta star (bias corrected MLE) 6.8175E-6

nu hat (MLE)      28.67 nu star (bias corrected)      25.48

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.755 k star (bias corrected MLE)       0.671

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.14 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.946 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)) 7.7758E-6    95% Adjusted Gamma UCL (use when n<50) 8.1582E-6

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      14.28

Assuming Lognormal Distribution

   95% H-UCL 1.3234E-5    90% Chebyshev (MVUE) UCL 9.5512E-6

Maximum of Logged Data     -10.9 SD of logged Data       1.329

Lognormal Statistics

Minimum of Logged Data     -15.33 Mean of logged Data     -13.09

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL 6.7629E-6    95% Jackknife UCL 6.8818E-6

   95% Standard Bootstrap UCL 6.7366E-6    95% Bootstrap-t UCL 7.9980E-6

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL 1.1783E-5  97.5% Chebyshev (MVUE) UCL 1.4880E-5

   99% Chebyshev (MVUE) UCL 2.0964E-5

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 1.04E-05

   90% Chebyshev(Mean, Sd) UCL 8.5685E-6    95% Chebyshev(Mean, Sd) UCL 1.0379E-5

 97.5% Chebyshev(Mean, Sd) UCL 1.2892E-5    99% Chebyshev(Mean, Sd) UCL 1.7828E-5

   95% Hall's Bootstrap UCL 6.9345E-6    95% Percentile Bootstrap UCL 6.7202E-6

   95% BCA Bootstrap UCL 7.2246E-6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Total Number of Observations      19 Number of Distinct Observations      17

Number of Missing Observations       4

HH-SurfaceSed-COPCs|PCDDs/PCDFs

General Statistics

Normal GOF Test

Shapiro Wilk Test Statistic       0.73 Shapiro Wilk GOF Test

SD 1.4225E-5 Std. Error of Mean 3.2635E-6

Coefficient of Variation     N/A    Skewness       2.002

Minimum 9.9500E-7 Mean 1.1202E-5

Maximum 5.4800E-5 Median 3.7800E-6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL 1.6861E-5    95% Adjusted-CLT UCL (Chen-1995) 1.8171E-5

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.258 Lilliefors GOF Test

K-S Test Statistic       0.211 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.205 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.769 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.775 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978) 1.7111E-5

MLE Mean (bias corrected) 1.1202E-5 MLE Sd (bias corrected) 1.2855E-5

Approximate Chi Square Value (0.05)      17.6

Theta hat (MLE) 1.3025E-5 Theta star (bias corrected MLE) 1.4752E-5

nu hat (MLE)      32.68 nu star (bias corrected)      28.86

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.86 k star (bias corrected MLE)       0.759

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.157 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.944 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50) 1.8371E-5    95% Adjusted Gamma UCL (use when n<50) 1.9208E-5

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value      16.83

Assuming Lognormal Distribution

   95% H-UCL 2.6692E-5    90% Chebyshev (MVUE) UCL 2.1451E-5

Maximum of Logged Data     -9.812 SD of logged Data       1.204

Lognormal Statistics

Minimum of Logged Data     -13.82 Mean of logged Data     -12.08

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

   95% CLT UCL 1.6570E-5    95% Jackknife UCL 1.6861E-5

   95% Standard Bootstrap UCL 1.6374E-5    95% Bootstrap-t UCL 2.0054E-5

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL 2.6187E-5  97.5% Chebyshev (MVUE) UCL 3.2760E-5

   99% Chebyshev (MVUE) UCL 4.5671E-5

Suggested UCL to Use

95% Adjusted Gamma UCL 1.92E-05

   90% Chebyshev(Mean, Sd) UCL 2.0993E-5    95% Chebyshev(Mean, Sd) UCL 2.5427E-5

 97.5% Chebyshev(Mean, Sd) UCL 3.1583E-5    99% Chebyshev(Mean, Sd) UCL 4.3673E-5

   95% Hall's Bootstrap UCL 2.0924E-5    95% Percentile Bootstrap UCL 1.6682E-5

   95% BCA Bootstrap UCL 1.8217E-5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Number of Missing Observations       4

Number of Detects      17 Number of Non-Detects       2

HH-SurfaceSed-COPCs|Thallium

General Statistics

Total Number of Observations      19 Number of Distinct Observations      18

Mean Detects      0.0784 SD Detects      0.0516

Median Detects      0.051 CV Detects       0.659

Maximum Detect       0.19 Maximum Non-Detect      0.02

Variance Detects     0.00267 Percent Non-Detects      10.53%

Number of Distinct Detects      16 Number of Distinct Non-Detects       2

Minimum Detect      0.034 Minimum Non-Detect      0.019

5% Lilliefors Critical Value       0.215 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.892 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.232 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.818 Shapiro Wilk GOF Test

Skewness Detects       1.093 Kurtosis Detects      0.0653

Mean of Logged Detects     -2.731 SD of Logged Detects       0.612

   95% KM (z) UCL      0.0919    95% KM Bootstrap t UCL      0.0982

90% KM Chebyshev UCL       0.108 95% KM Chebyshev UCL       0.124

SD      0.0508    95% KM (BCA) UCL      0.0913

   95% KM (t) UCL      0.093    95% KM (Percentile Bootstrap) UCL      0.0919

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean      0.0722 Standard Error of Mean      0.012

K-S Test Statistic       0.234 Kolmogrov-Smirnoff GOF

5% K-S Critical Value       0.211 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.998 Anderson-Darling GOF Test

5% A-D Critical Value       0.746 Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL       0.147 99% KM Chebyshev UCL       0.192

MLE Mean (bias corrected)      0.0784 MLE Sd (bias corrected)      0.0507

Theta hat (MLE)      0.0274 Theta star (bias corrected MLE)      0.0328

nu hat (MLE)      97.22 nu star (bias corrected)      81.39

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       2.859 k star (bias corrected MLE)       2.394

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

Approximate Chi Square Value (76.74, α)      57.56 Adjusted Chi Square Value (76.74, β)      56.11

   95% Gamma Approximate KM-UCL (use when n>=50)      0.0962    95% Gamma Adjusted KM-UCL (use when n<50)      0.0987

Gamma Kaplan-Meier (KM) Statistics

k hat (KM)       2.019 nu hat (KM)      76.74

k hat (MLE)       1.898 k star (bias corrected MLE)       1.634

Theta hat (MLE)      0.0375 Theta star (bias corrected MLE)      0.0436

Maximum       0.19 Median      0.043

SD      0.0533 CV       0.748

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      0.0712

   95% Gamma Approximate UCL (use when n>=50)      0.0983    95% Gamma Adjusted UCL (use when n<50)       0.101

Adjusted Level of Significance (β)      0.0369

Approximate Chi Square Value (62.08, α)      44.96 Adjusted Chi Square Value (62.08, β)      43.69

nu hat (MLE)      72.14 nu star (bias corrected)      62.08

MLE Mean (bias corrected)      0.0712 MLE Sd (bias corrected)      0.0557

Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.222 Lilliefors GOF Test

5% Lilliefors Critical Value       0.215 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.865 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.892 Detected Data Not Lognormal at 5% Significance Level
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HH-SurfaceSed-COPCs|Thallium (combined)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      0.0718 Mean in Log Scale     -2.878

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      0.0712 Mean in Log Scale     -2.931

   95% BCA Bootstrap UCL      0.0953    95% Bootstrap t UCL      0.0972

   95% H-UCL (Log ROS)       0.108

SD in Original Scale      0.0525 SD in Log Scale       0.726

   95% t UCL (assumes normality of ROS data)      0.0927    95% Percentile Bootstrap UCL      0.093

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL 0.124

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      0.0533 SD in Log Scale       0.832

   95% t UCL (Assumes normality)      0.0924    95% H-Stat UCL       0.12
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Minimum       6.28 Mean      15.23

Maximum      37.3 Median      11.9

Total Number of Observations      19 Number of Distinct Observations      19

Number of Missing Observations       4

HH-SurfaceSed-COPCs|Vanadium

General Statistics

5% Lilliefors Critical Value       0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.221 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.822 Shapiro Wilk GOF Test

SD       8.593 Std. Error of Mean       1.971

Coefficient of Variation       0.564 Skewness       1.578

Gamma GOF Test

A-D Test Statistic       0.567 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.745 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      18.76

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      18.64    95% Adjusted-CLT UCL (Chen-1995)      19.23

Theta hat (MLE)       3.604 Theta star (bias corrected MLE)       4.238

nu hat (MLE)    160.5 nu star (bias corrected)    136.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.225 k star (bias corrected MLE)       3.593

K-S Test Statistic       0.193 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.199 Detected data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      18.81    95% Adjusted Gamma UCL (use when n<50)      19.16

Adjusted Level of Significance      0.0369 Adjusted Chi Square Value    108.5

MLE Mean (bias corrected)      15.23 MLE Sd (bias corrected)       8.033

Approximate Chi Square Value (0.05)    110.5

Lognormal Statistics

Minimum of Logged Data       1.837 Mean of logged Data       2.6

5% Lilliefors Critical Value       0.203 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.901 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.165 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.955 Shapiro Wilk Lognormal GOF Test

   95% Chebyshev (MVUE) UCL      22.72  97.5% Chebyshev (MVUE) UCL      26.03

   99% Chebyshev (MVUE) UCL      32.52

Assuming Lognormal Distribution

   95% H-UCL      19.13    90% Chebyshev (MVUE) UCL      20.34

Maximum of Logged Data       3.619 SD of logged Data       0.49

   95% Hall's Bootstrap UCL      20.66    95% Percentile Bootstrap UCL      18.45

   95% BCA Bootstrap UCL      19.07

   95% CLT UCL      18.47    95% Jackknife UCL      18.64

   95% Standard Bootstrap UCL      18.39    95% Bootstrap-t UCL      20.81

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL 19.16

   90% Chebyshev(Mean, Sd) UCL      21.14    95% Chebyshev(Mean, Sd) UCL      23.82

 97.5% Chebyshev(Mean, Sd) UCL      27.54    99% Chebyshev(Mean, Sd) UCL      34.84
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     17      17

      5

     15       2

     15       2

6.10E-04 2.3000E-4

0.0131     0.0023

9.6457E-6      11.76%

0.00245     0.00311

    0.00143       1.267

      3.297      11.49

    -6.365       0.742

      0.523

      0.881

      0.373

      0.229

    0.00225 7.2351E-4

    0.00288     0.00354

    0.00351     0.00356

    0.00344     0.00713

    0.00442     0.00541

    0.00677     0.00945

      1.461

      0.753

      0.27

      0.225

      1.561       1.293

    0.00157     0.0019

     46.82      38.79

    0.00245     0.00216

      0.612      20.8

     11.44      10.72

    0.00409     0.00437

6.1000E-4     0.00334

     0.0131     0.0016

    0.00384       1.149

      1.238       1.058

    0.0027     0.00315

     42.08      35.99

    0.00334     0.00325

     0.0346

     23.26      22.19

    0.00517     0.00542

      0.869

      0.881

      0.194

      0.229

Detected Data appear Approximate Lognormal at 5% Significance Level

MLE Mean (bias corrected) MLE Sd (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (35.99, α) Adjusted Chi Square Value (35.99, β)

   95% Gamma Approximate UCL (use when n>=50)    95% Gamma Adjusted UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Gamma ROS Statistics using Imputed  Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detected data is small such as < 0.1

For such situations, GROS method tends to yield inflated values of UCLs and BTVs

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) nu hat (KM)

Approximate Chi Square Value (20.80, α) Adjusted Chi Square Value (20.80, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

Mean Standard Error of Mean

SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

HH-SurfaceSed-COPCs|Dieldrin

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects
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    0.00226     -6.479

    0.00296       0.8

    0.00351     0.00356

    0.00454     0.0074

    0.00339

    -6.507     0.00351

      0.837       2.409

      0.213

    0.00224     -6.548

    0.00297       0.956

    0.0035     0.00422

0.00541

Detected Data appear Approximate Lognormal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

HH-SurfaceSed-COPCs|Dieldrin (continued)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

UCLs using Lognormal Distribution and KM Estimates when Detected data are Lognormally Distributed

KM Mean (logged)    95% H-UCL (KM -Log)
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     19      19

      0

0.82 5.859

28       3.59

      6.709       1.539

      1.145       2.379

      0.709

      0.901

      0.261

      0.203

      8.528       9.288

      8.668

      0.534

      0.764

      0.137

      0.203

      1.225       1.067

      4.782       5.492

     46.56      40.54

      5.859       5.673

     26.95

     0.0369      25.98

      8.814       9.142

      0.972

      0.901

     0.0999

      0.203

    -0.198       1.307

      3.332       0.958

     10.41       9.795

     11.67      14.27

     19.38   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

HH-SurfaceSed-COPCs|Benzo(b)fluoranthene (PAH)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test
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      8.391       8.528

      8.354      11.1

     18.25       8.539

      9.586

     10.48      12.57

     15.47      21.17

9.142

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

HH-SurfaceSed-COPCs|Benzo(b)fluoranthene (PAH) (continued)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL
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      6

   144   1296

  4000    696

  1284    311.5

      0.991       1.406

      0.769

      0.892

      0.209

      0.215

  1840   1922

  1857

      0.524

      0.76

      0.158

      0.214

      1.281       1.094

  1011   1184

     43.56      37.21

  1296   1238

     24.24

     0.0346      23.15

  1989   2083

      0.964

      0.892

      0.107

      0.215

      4.97       6.728

      8.294       0.978

  2572   2315

  2776   3415

  4672

  1808   1840

  1798   2089

  1776   1802

  1882

  2230   2653

  3241   4395

1840

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

HH-SurfaceSed-COPCs|TOTAL PETROLEUM HYDROCARBONS (M8015D)

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations
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COMPARISON OF RECOMMENDED UCLs FROM ProUCL
VERSIONS 4.1 AND 5.0 FOR SELECT COPCs
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TABLE F-1
EXPOSURE POINT CONCENTRATIONS FOR COPCs IN AMERICAN EEL

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Data Data
FOD (a) Distribution Distribution

4,4'-DDT 25:32 2.30E-03 1.70E-02 7.22E-03 Lognormal/Gamma 7.79E-03    95% KM (Percentile Bootstrap) UCL Lognormal/Gamma 9.13E-03 95% GROS Adjusted Gamma UCL
Dieldrin 32:32 9.40E-03 1.00E-01 3.01E-02 Lognormal/Gamma 3.53E-02 95% Approximate Gamma UCL Lognormal/Gamma 3.56E-02 95% Adjusted Gamma UCL
TCDD-TEQ 32:32 5.10E-07 4.15E-05 1.41E-05 Normal/Gamma 1.71E-05 95% Student's-t UCL Normal/Gamma 1.71E-05 95% Student's-t UCL
Total PCBs 32:32 2.74E-01 4.34E+00 1.07E+00 Lognormal/Gamma 1.30E+00 95% Approximate Gamma UCL Lognormal/Gamma 1.31E+00 95% Adjusted Gamma UCL
Notes:
COPC - Chemical of Potential Concern.
FOD - Frequency of detection.  
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.
(b) Minimum detected concentration for each constituent.
(c) Maximum detected concentration for each constituent.
(d) Mean detected concentration for each constituent.
(e) 95% UCL on the arithmetic mean calculated using the ProUCL version noted and using the ProUCL recommended method for handling non-detects. 

Where the UCLs are different, the higher value is highlighted.

COPC 

Summary Statistics

UCL Type
Minimum 

(mg/kg) (b)
Maximum
(mg/kg) (c)

Mean 
(mg/kg) (d)

UCL
(mg/kg) (e) UCL Type

UCL
(mg/kg) (e)

ProUCL Version 4.1  Results ProUCL Version 5.0 Results
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TABLE F-2
EXPOSURE POINT CONCENTRATIONS FOR COPCs IN COMMON CARP

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Data Data
FOD (a) Distribution Distribution

4,4'-DDT 6:12 1.40E-03 1.60E-02 5.25E-03 Lognormal 7.28E-03    95% KM (t) UCL Lognormal 7.28E-03 95% KM (t) UCL
Dieldrin 12:12 1.20E-02 9.70E-02 3.98E-02 Normal/Lognormal/Gamma 5.14E-02 95% Student's-t UCL Normal/Lognormal/Gamma 5.14E-02 95% Student's-t UCL
TCDD-TEQ 12:12 1.42E-05 7.56E-04 2.79E-04 Normal/Lognormal/Gamma 4.07E-04 95% Student's-t UCL Normal/Lognormal/Gamma 4.07E-04 95% Student's-t UCL
Total PCBs 12:12 8.46E-01 1.48E+01 4.76E+00 Lognormal/Gamma 7.11E+00 95% Approximate Gamma UCL Normal/Lognormal/Gamma 6.67E+00 95% Student's-t UCL
Notes:
COPC - Chemical of Potential Concern.
FOD - Frequency of detection.  
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.
(b) Minimum detected concentration for each constituent.
(c) Maximum detected concentration for each constituent.
(d) Mean detected concentration for each constituent.
(e) 95% UCL on the arithmetic mean calculated using the ProUCL version noted and  using the ProUCL recommended method for handling non-detects. 

Where the UCLs are different, the higher value is highlighted.

UCL
(mg/kg) (e)COPC 

Summary Statistics

UCL Type
Minimum 

(mg/kg) (b)
Maximum
(mg/kg) (c)

Mean (mg/kg) 
(d)

UCL
(mg/kg) (e) UCL Type

ProUCL Version 4.1  Results ProUCL Version 5.0 Results
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TABLE F-3
EXPOSURE POINT CONCENTRATIONS FOR COPCs IN BLUE CRAB (HEPATOPANCREAS AND MUSCLE)

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

COPC FOD (a)
Minimum 

(mg/kg) (b)
Maximum
(mg/kg) (c)

Mean (mg/kg) 
(d)

Data
Distribution

UCL
(mg/kg) (e) UCL Type

Data
Distribution

UCL
(mg/kg) (e) UCL Type

4,4'-DDT 35:41 2.50E-04 1.20E-02 2.84E-03 No Discernable 4.05E-03 95% KM (Chebyshev) UCL No Discernable 4.05E-03 95% KM (Chebyshev) UCL
Benzo(a)pyrene 16:41 4.90E-04 1.20E-02 2.23E-03 Lognormal/Gamma 1.74E-03    95% KM (t) UCL Lognormal/Gamma 1.92E-03 (f) 95% Adjusted Gamma KM-UCL
Dieldrin 40:41 2.00E-03 1.70E-02 8.61E-03 Normal/Gamma 9.39E-03  95% KM (t) UCL Normal/Lognormal/Gamma 9.39E-03 95% KM (t) UCL
TCDD-TEQ 41:41 4.49E-06 1.15E-04 5.28E-05 Normal/Gamma 5.96E-05 95% Student's-t UCL Normal/Gamma 5.96E-05 95% Student's-t UCL
Total PCBs 41:41 7.57E-02 7.86E-01 3.25E-01 Lognormal/Gamma 3.64E-01 95% Approximate Gamma UCL Normal/Lognormal/Gamma 3.61E-01 95% Student's-t UCL
Notes:
COPC - Chemical of Potential Concern.
FOD - Frequency of detection.  
PCB - Polychlorinated Biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Maximum detected concentration for each constituent.
(d) Mean detected concentration for each constituent.
(e) 95% UCL on the arithmetic mean calculated using the ProUCL version noted and using the ProUCL recommended method for handling non-detects. 

Where the UCLs are different, the higher value is highlighted.
(f) The highest suggested UCL was 8.85E-03 mg/kg based on the 95% GROS Adjusted Gamma UCL method. As per the ProUCL Version 5.0.00 Technical Guidance (page 120), GROS may not be used 

when a data set has > 50% NDs, as in this situation GROS tends to yield inflated values of UCLs. Given that 61% of benzo(a)pyrene concentrations were non detects, the 95% GROS Adjusted Gamma UCL is not 
appropriate and the next highest UCL was selected.

Summary Statistics ProUCL Version 4.1  Results ProUCL Version 5.0 Results
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1.0 Introduction 

Lead (Pb) was identified as a chemical of potential concern (COPC) in accessible surface sediment, 
surface water, and blue crab tissue (hepatopancreas and muscle) in the Lower Passaic River Study 
Area (LPRSA) for this Baseline Human Health Risk Assessment (BHHRA).  The selection of COPCs 
is presented in Section 3.3 of the main text of this BHHRA, and is summarized for lead below. 

 Accessible surface sediment.  As indicated in Table 3-8 of the main text of this BHHRA, the 
maximum detected concentration of lead (2,050 mg/kg) exceeds the United States 
Environmental Protection Agency (USEPA) Regional Screening Level (RSL) for lead in 
surface soil of 400 mg/kg (USEPA 2015).  Therefore, lead was selected as a COPC in 
accessible surface sediment. 

 Surface Water.  As indicated in Table 3-9 of the main text of this BHHRA, the maximum 
detected concentration of lead in surface water of 25.9 ug/L is above the USEPA drinking 
water action level of 15 ug/L1.  Therefore, lead was selected as a COPC in surface water. 

 Fish Tissue.  As indicated in Tables 3-10a to 3-10h of the main text of this BHHRA, maximum 
detected concentrations of lead in fish are below the Federal Drug Administration (FDA) 
action level for lead in crustacea of 1.5 mg/kg (FDA 2007).  Therefore, lead was not selected 
as a COPC in fish tissue. 

 Crab Tissue.  As indicated in Tables 3-11a to 3-11c, lead was detected below the FDA action 
level in samples of muscle tissue, and equal to the FDA action level in samples of 
hepatopancreas tissue.  Lead was detected at a maximum concentration of 2.5 mg/kg in 
samples of muscle and hepatopancreas combined, which is above the action level of 1.5 
mg/kg.  Therefore, lead was selected as a COPC in crab muscle and hepatopancreas tissue, 
which is the primary tissue of concern for the BHHRA crab consumption scenario. 

Based on the COPC selection outlined above, this appendix provides an evaluation of the potential 
exposures to lead in accessible surface sediment, surface water, and blue crab hepatopancreas and 
muscle tissue.  

As shown in the conceptual site model (CSM) presented in Section 4 of the main text , sources of lead 
for recreational and occupational users in the LPRSA include atmospheric deposition, industrial point 
sources, sources upstream of Dundee Dam, combined sewer overflows, non-point source runoff, 
storm water and municipal point sources. As discussed in the CSM, receptors evaluated in this 
BHHRA include a recreational angler, a swimmer, a wader, a boater, and a worker.  Receptors are 
evaluated by age group: 

 The adult is assumed to be >18 years of age. 

 The young child is considered to be 1 to <7 years of age, and this age group is considered to 
be able to swim or wade in the river, or to eat fish or crab brought home by an angler. 

 The adolescent is considered to be 7 to <19 years of age, and is assumed to fish, crab, swim, 
wade, or boat on the river.  For the boater receptor, the adolescent group is further divided 

                                                      

1 Treatment Technology Action Level.  http://www.epa.gov/your-drinking-water/table-regulated-drinking-water-
contaminants#Inorganic 
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into an older child (7 to <14) and a teenager (14 to <19).  The older child is assumed to 
participate in paddling activities such as canoeing or kayaking, while the teenager is assumed 
to participate in sculling activities. 

Each receptor group is considered separately (i.e., the boater is not assumed to consume fish or crab, 
the swimmer is not assumed to participate in boating, etc), although exposures via multiple pathways 
for the same receptor are considered in this integrated evaluation.  The angler (adult and adolescent) 
is assumed to be exposed via direct contact with sediment and surface water and via consumption of 
fish or crab. 

For many chemicals associated with known or potential noncarcinogenic health effects, it has been 
demonstrated that there is a threshold for these effects. However, because of the uncertainties in the 
dose-response relationship between exposure to lead and biological effects, it is unclear whether the 
non-carcinogenic effects of lead exhibit a threshold response (USEPA 1994a, 1994b). Thus, every 
dose, no matter how small, is assumed to pose some finite level of risk. Therefore, lead does not have 
toxicity values that would enable the chemical to be evaluated by the same methodology as the other 
inorganic chemicals (e.g., antimony and arsenic)  

Potential exposures to lead for children less than 7 years of age were quantified using the USEPA 
Integrated Exposure Uptake Biokinetic (IEUBK) model (USEPA 1994a, 1994b) that correlates lead 
levels in the environment to blood lead levels in children. The focus of the integrated IEUBK model for 
lead in children is the prediction of blood lead concentrations in young children exposed to lead from 
several sources and by several routes. The model is a four-step process that mathematically and 
statistically links environmental lead exposure via multiple routes to blood lead concentrations for a 
population of children (0-84 months of age). 

For receptors greater than 7 years of age, including the adolescent, the older child, the teen, as well 
as the adult, the model developed by Bowers et al. (1994) was used.  The Bowers et al. (1994) model 
estimates exposures to lead via multiple environmental media (air, soil and water). Both models 
determine blood lead concentrations (PbBs) and preliminary remediation goals (PRGs) based on the 
exposure parameters used for a given receptor.  Note that the Bowers et al. (1994) model for soil is 
the same as that used in the USEPA Adult Lead Methodology (ALM) (USEPA 2009a) spreadsheet.  

2.0 Exposure Assessment 

An exposure point concentration (EPC) represents the COPC concentration in each exposure 
medium that a receptor will potentially contact during the exposure period. For lead, the arithmetic 
mean concentration is used in evaluating exposures (USEPA 2003a, USEPA 1994a).  The use of the 
average is also supported on USEPA’s frequently asked question website regarding lead risk 
assessment2.  

In the BHHRA, the LPRSA was considered as a whole (sitewide) for accessible surface sediment, 
surface water, and crab tissue.  In addition, the river was divided into three-mile river segments to 
provide a refined evaluation of direct contact with accessible surface sediment.  Table G-1 provides 
the summary statistics and the selected EPCs, which are summarized below: 

2 http://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-
methodology#soil lead 
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 Accessible surface sediment.  The highest average lead concentration was observed in river
mile 6-9 east bank.  Concentrations ranged from 9.8 mg/kg to 906 mg/kg, with an average of
317 mg/kg.  The average concentration was selected as the EPC, and is below the USEPA
RSL for lead in surface soil of 400 mg/kg (USEPA 2015).

 Surface Water.  Lead concentrations ranged from 0.1 ug/L to 25.9 ug/L, with an average of
4.9 ug/L.  The average concentration was selected as the EPC, and is below the USEPA
drinking water action level of 15 ug/L1.

 Blue Crab (Muscle and Hepatopancreas). Lead concentrations ranged from 0.03 mg/kg to 2.5
mg/kg, with an average of 0.14 mg/kg. The average concentration was selected as the EPC,
and is below the FDA action level for lead in crustacea of 1.5 mg/kg (FDA 2007).

2.1 Exposure Assumptions

Exposure was assessed for anglers, swimmers, and waders (child, adolescent, and adult), boaters 
(older child, teen, and adult), and adult workers. Exposure assumptions include factors such as body 
weight, averaging time, exposure frequency, exposure duration and chemical bioavailability. As 
presented in Section 4 of the BHHRA, separate assumptions were made for both the central tendency 
exposure (CTE) and reasonable maximum exposure (RME). The values used for each of the RME 
and CTE exposure parameters relevant to the lead modeling pathway are those that USEPA Region 2 
directed for use.  The tabulated scenarios and parameter values directed by USEPA are included in 
Tables 4-2 to 4-5 of this BHHRA.  

In general, the RME scenario is a high-end estimate of potential exposure while the CTE scenario 
uses exposure factors that are more indicative of the average.  The RME exposure assumptions have 
conservatively been used to evaluate potential lead exposures for the LPRSA.  The parameters used 
in the lead models are summarized in Table G-2.  The rationale and references for each exposure 
parameter are found in Section 4.3 and Tables 4-2 to 4-5 of this BHHRA. 

3.0 Estimating Potential Exposure to Lead for Young Children (< 7 years old) 

The IEUBK model (USEPA 2010; 1994a, 1994b) was used to estimate the PbB and calculate the 
PRG for the young child. Children 0 to <7 years of age are considered by USEPA to be sensitive 
receptors for lead exposure because, compared to older receptors, young children ingest more soil, 
absorb more lead from the gastrointestinal tract, and are more sensitive to the effects of lead in the 
bloodstream (USEPA 1994a, 1994b).  The assessment of childhood exposures to LPRSA media 
assumed a 72-month period from age 1 to <7 years (from the first birthday to the day before the 7th 
birthday), consistent with the age of the young child receptors evaluated in the BHHRA. The IEUBK 
model predicts PbB levels due to exposure to lead from multiple sources, including air, water, diet, 
soil, and maternal sources, and considers differing exposure patterns and physiological changes in 
the various age groups. The model also predicts the probability (risk) that a typical child, exposed to 
specified media lead concentrations, will have a PbB level greater or equal to the level associated with 
adverse health effects (i.e. neurological effects, impaired mental and physical development) of10 
ug/dL 3 (USEPA1994a, 1994b). Key assumptions in the IEUBK model are discussed below. 

3 The Center for Disease Control (CDC) has updated its level of concern of 10 ug/dL to a 5 ug/dL reference value 
for children.  USEPA is currently evaluating CDC’s reference value.  CDC’s recommendations are available 
online at: http://www.cdc.gov/nceh/lead/ACCLPP/blood_lead_levels.htm. 
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3.1 Sediment 

The lead concentration in accessible surface sediment was estimated to be 317 mg/kg for swimmer 
and wader receptors; as the young child angler is not assumed to participate in crabbing, no direct 
contact with accessible surface sediment is assumed.  The young child swimmer and wader are 
assumed to ingest 0.1 grams of sediment per day (g/day).  The fractional uptake of lead from soil and 
dust was assumed equal to zero, as it is assumed that there is no exposure to dust from sediment for 
any receptors. 

3.2 Air 

The default IEUBK model assumes a background concentration of lead in outdoor air of 0.1 ug/m3 
lead (based on the average lead concentration in outdoor air in urban areas in 1990). Exposure to 
dust from sediment is not a complete pathway in the CSM for LPRSA and the default value of zero 

was used in this assessment. 

3.3 Diet 

The model assumes an average ingestion of lead in diet that on an age-specific basis ranges from 
0.006 to 0.007 mg lead/day. These values are based on FDA reported dietary lead intake for U.S. 
children (from the first birthday to the day before the 7th birthday) from 1987 to 1994. Fractional uptake 
of lead ingested in the diet was assumed to be 0.50 (USEPA 1994a). An average fraction of the meat 
diet attributed to recreational fishing for crab tissue is 10% (USEPA 1994a). A crab ingestion rate 
ingestion rate of 7 g/day for the young child angler receptor was used. The ingestion rate is one-third 
of the adult crab ingestion rate, based on USEPA Region 2’s analysis of data from Burger (2002). 

3.4 Surface Water 

In order to evaluate exposure to lead in surface water, a time-weighted surface water concentration 
was calculated based on the estimated fraction of total surface water ingestion that occurs at the 
LPRSA. Equation 1 shows the fundamental equation for time-weighting exposures to surface water 
(USEPA 2003b). 

 
swEF

hours 24
1


event

swsw

t
CPb  (1) 

where: 
Pbsw = Time-weighted surface water concentration (ug/L)  

Csw = Average surface water concentration (ug/L)  

tevent = Event Duration (hours/event) 

EF = Exposure Frequency (days/year)  

For the young child swimmer, the time-weighted surface water concentration is 0.04 ug/L: 

L/ug04.0
days/year 13

hours 24
day1hours6.2

L/ug9.4Pbsw 
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For the young child wader, the time-weighted surface water concentration is 0.005 ug/L: 

L/ug005.0
days/year 39

hours 24
day1hour1

L/ug9.4Pbsw 


  

4.0 Estimating Potential Exposure to Lead for Adults, Older Children, Teens, and 
Adolescents 

The recommended approach for assessing nonresidential adult risks uses a methodology that relates 
soil lead intake to PbBs in women of childbearing age. The predicted PbB is then used to predict the 
PbB of an exposed fetus. The USEPA assumes that cleanup goals protective of a fetus will also 
protect male or female adult workers (USEPA 2001).  The USEPA ALM is useful for assessing most 
sites where exposures other than residential are (or will) occur; however, the ALM spreadsheet 
provided on the USEPA website addresses only the soil pathway. The basic algorithms for the Bowers 
et al. (1994) model were used to form the basis for the current ALM. In order to evaluate potential 
exposures to lead that address surface water and crab ingestion as well as accessible surface 
sediment, the adult lead exposure model of Bowers et al. (1994) was adapted to calculate the PRG 
and to estimate the PbB in an adult. The Bowers model, as well as the ALM, use a biokinetic slope 
factor (BKSF) to represent lead biokinetics and a relatively simple exposure model in which all 
exposure pathways, other than soil ingestion, are represented by a background PbB concentration.  
The adult lead model was applied to older children (7 to <14), teens (14 to <19), and adolescents (7 to 
<19) in accordance with USEPA recommendations.4 

Table G-3 presents the model and calculations. The model incorporates ingestion and absorption 
rates specific to each potential exposure pathway and is based on the assumption that there is a 
baseline blood lead level in the adult population of the United States that reflects typical exposures, 
primarily due to lead in the diet. It is assumed that there is a relationship between uptake of lead into 
the body and blood lead levels. To address this assumption, a BKSF is used to represent lead 
biokinetics and a relatively simple exposure model in which all exposure pathways, other than soil 
ingestion, are represented by a background PbB concentration. The ALM differs from the child model 
in that the BKSF is used to relate total uptake of lead in adults to blood lead rather than the multi-
compartment distribution model used in the IEUBK model (Bowers et al. 1994) The Bowers model 
defines the Adult PbB as the Baseline Blood Lead Level + Increase in Blood Lead as implemented 
with the following algorithms: 

 0
1

PbBuptakeBKSFPbB
n

i
iadult 







 



 (2) 

where: 
PbBadult = Geometric mean of adult blood lead concentration (ug/dL) 

Uptakei = Media-specific lead incidental ingestion uptake (see equation 4) 

BKSF = Biokinetic Slope Factor [(ug/dL) per (ug/day)] 

                                                      

4 http://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-
methodology#ALM 
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PbB0 = Baseline blood lead concentration (ug/dL) 

The 95th percentile fetal blood lead concentration is then predicted by: 

  645.1
/f95.0, GSDRPbBPbB maternaletaladultfetal   (3) 

where: 
PbBfetal,0.95 = 95th percentile blood lead concentration among fetuses of adults 
(ug/dL) 

Rfetal/maternal = Fetal/maternal blood lead ratio (dimensionless) 

GSD =  Geometric standard deviation of blood lead concentration (dimensionless) 

4.1 Ingestion Uptake 

The model for lead uptake (in units of ug/day) from accessible surface sediment, surface water and 
crab tissue is shown as: 

 
i

iiii
i AT

EFAFIRPb
uptake


  (4) 

where: 
i =  Media: sed (sediment); sw (surface water); crab (crab tissue) 

Pbi = Average media lead concentration (mg/kg) or (ug/L) 

IRi = Media ingestion rate (g/day) or (L/day) 

AFi = Media Absorption fraction (dimensionless) 

EFi = Media- specific Exposure frequency (days/year) 

ATi = Media- specific Averaging time (days/year) 

4.2 Crab Tissue Ingestion 

The addition of a crab ingestion exposure pathway may result in a slight overestimate of risk because 
of double counting of dietary lead, because normal dietary exposure to lead in fish is already 
accounted for by the baseline blood lead concentration (USEPA 1994a). It is assumed that 
incremental ingestion of fish is not included in the baseline blood lead level. 

4.3 Preliminary Remediation Goals  

PRGs are calculated using USEPA's ALM worksheet (USEPA 2009a) based on Equations 3 and 4 in 
(USEPA 2003a) using the following equation: 

 
 

 iii

i
maternaletal

fetal

i EFAFIRBKSF

ATPbB
GSDR
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where: 
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i =  Media: sed (sediment); sw (surface water); crab (crab tissue) 

PRGi =  Media- specific Preliminary Remediation Goals (mg/kg or ug/L) 

PbBfetal,0.95 = 95th percentile blood lead concentration among fetuses of adults 
(ug/dL) 

Rfetal/maternal = Fetal/maternal blood lead ratio (dimensionless) 

GSD = Geometric standard deviation of blood lead concentration 
(dimensionless) 

PbB0 = Baseline blood lead concentration (ug/dL) 

ATi = Media- specific Averaging time (days/year) 

BKSF = Biokinetic Slope Factor [(ug/dL) per (µg/day)] 

IRi = Media ingestion rate (g/day) or (L/day) 

AFi = Media Absorption fraction (dimensionless) 

EFi = Media- specific Exposure frequency (days/year) 

4.4 Probability of Exceeding Target Fetal Blood Lead Level 

The risk to the fetus can be estimated from the probability distribution of fetal blood lead 
concentrations. Risk in the ALM (i.e., the probability of exceeding 10 ug/dL) is based on a lognormal 
probability model for blood levels in adult women exposed to lead in soils, coupled with an estimated 
constant of proportionality between fetal and maternal blood lead levels (USEPA 2003a). These 
relationships specify that the distribution of fetal blood lead levels follows a lognormal distribution 
PbBfetal ~ Lognormal (GM, GSD). 

Exceedance probabilities for the lognormal model can be determined after the geometric mean blood 
lead from Equation 2 (GM), GSD, and exceedance criterion (PbBt) are converted to log scale values 
and a “standard normal deviate” or “z-value” is calculated as  

 
)ln(

)ln()PbBln( t

GSD

GM
z


  (6) 

From standard normal probability tables the probability (p) of a lesser value than z is found. The 
probability that the fetal blood lead level exceeds the PbBt of 10 ug/dL is estimated as (1-p)·100 
(USEPA 2003a).  

5.0 Results 

5.1 Children 

The IEUBK model calculates a distribution of blood lead concentration in children.  The results are 
presented in graphical format below and the model output is provided in Attachment 1.  As can be 
seen in in the figures below, >99% of young child anglers, swimmers, and waders potentially exposed 
to lead under the conditions summarized above are predicted to exhibit blood lead concentrations 
lower than the acceptable blood lead level of 10 ug/dL.  The USEPA regulatory target is at least 95% 
of young children in a population potentially exposed to lead having blood lead levels below 10 ug/dL.  
Therefore, under the conditions described above no adverse health effects are expected for young 
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children potentially exposed to lead in accessible surface sediment, surface water, or crab tissue at 
the LPRSA.   
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5.2 Older Children, Teenagers, Adolescents, and Adults 

PbB levels for all receptors are below the target blood lead level of 10 ug/dL. Media concentrations 
are well below calculated PRGs. The PbB and PRG calculations and assumptions for each receptor 
are provided in Table G-3. 

6.0 Uncertainties 

The IEUBK model is normally used to simulate blood lead levels for children up to 84 months of age. 
However, because the young child receptor evaluated in the BHHRA is assumed to be a child aged 1 
to <7, the IEUBK evaluation was limited to 72 months, from the first birthday until the day before the 
7th birthday.  A 72-month model run predicts higher blood lead concentrations than an 84-month 
model run because blood lead levels peak during the first 36 months.  

Lead risk assessment methods are unique because they use cumulative exposures to predict blood 
lead levels in contrast to methods used for other chemicals which generally limit evaluation of 
exposures to discreet sources. Because lead risks are cumulative, uncertainties are compounded by 
the many sources of exposure in addition to uncertainties arising from the incidental ingestion of 
sediment, surface water and crab tissue.    

Fetal risk estimates share common sources of uncertainties with the estimates for child risks including 
the assumed crab lead concentrations and crab consumption rates. Uncertainties unique to the ALM 
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include the assumed baseline blood lead level and geometric standard deviation parameters from the 
National Health and Nutrition Examination Survey (USEPA 1994a). The results are based on the 
highest recommend values for the baseline blood lead levels and the geometric standard deviation. 
They are unlikely to underestimate risk.  Blood lead levels for older children, teens, and adolescents 
were evaluated using the ALM.  This introduces some uncertainty to the evaluation; however, given 
the limitations of currently available modeling tools, USEPA states that it is reasonable to apply the 
ALM to adolescent receptors4 . To account for the potential that lead absorption is higher in 
adolescents than adults, the absorption fraction for lead in sediment was assumed to be 0.3 for 
adolescents, rather than the default of 0.12 for adults5. 

The average lead concentration of 317 in river mile 6-9 east bank was selected as the EPC for lead in 
accessible sediment.  The maximum detected concentration of lead (2,050 mg/kg) occurred in river 
mile 9-12, with an average of 244 mg/kg in river mile 9-12 and 234 mg/kg sitewide.  Given that the 
maximum detect is almost 10 times greater than the mean, it is possible that the maximum detection 
is an outlier. 

Predicted blood lead levels in this analysis were compared to the USEPA’s current target blood lead 
level of 10 ug/dL.  It should be noted that CDC has updated its level of concern of 10 ug/dL to a 5 
ug/dL reference value for children, and USEPA is currently evaluating CDC’s reference value.  The 
reference value is based on the 97.5th percentile of the NHANES-generated blood lead level 
distribution in children 1 to 5 years of age (CDC 2012).  Predicated blood levels for the receptors 
evaluated here also fall below the CDC updated reference value of 5 ug/dL. 

 

 

 

 

 

 

  

                                                      

5 http://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-
methodology#ALM 

AECOM

Final

July 2017



 APPENDIX G  
 LEAD RISK CHARACTERIZATION  

 

 G-11  
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Table G-1 
Sumary of Exposure Point Concentrations for Lead at Lower Passaic River Study Area

Baseline Human Health Risk Assessment
Lower Passaic River Study Area

MEDIA/EXPOSURE AREA FOD (a) Minimum Maximum Mean EPC for Lead Modeling (b)

Sitewide Accessible Surface Sediment 176:176 3.94 2,050 234 234
River Segments (mg/kg)
Accessible Surface Sediment (River Miles 0-3) 24:24 87.8 260 176 176
Accessible Surface Sediment (River Miles 3-6) 30:30 42.6 682 228 228
Accessible Surface Sediment (River Miles 6-9) 38:38 9.84 906 310 310
Accessible Surface Sediment (River Miles 6-9 - East Bank) 24:24 9.84 906 317 317
Accessible Surface Sediment (River Miles 9-12) 54:54 3.94 2,050 244 244
Accessible Surface Sediment (River Miles 12-15) 18:18 63.4 544 173 173
Accessible Surface Sediment (River Miles 15-17.4) 12:12 17.7 589 173 173
Surface Water (ug/l)
Sitewide Surface Water 144:144 0.104 25.9 4.9 4.9
Crab (mg/kg)
Blue Crab (Muscle and Hepatopancreas) 41:41 0.03 2.5 0.14 0.138
Notes:
Highlighted values used in this assessment; for accessible surface sediment, the highest EPC was used in the modeling.
EPC - Exposure Point Concentration.
FOD - Frequency of detection.  
USEPA - United States Environmental Protection Agency. 
(a) Number of samples detected: Total number of samples.
(b) The mean detected concentration is selected as the EPC for lead based on the models used to evaluate lead exposures:

USEPA 2003a Recommendations of the Technical Review Workgroup for Lead for an Approach to Assessing Risks
          Associated with Adult Exposures to Lead in Soil.  EPA-540-R-03-001 United States Environmental Protection Agency, 
           Technical Review Workgroup for Lead. Washington, DC
          USEPA 1994a. Guidance Manual for the Integrated Exposure Uptake Biokinetic Model for Lead in Children. EPA/540/R-93/081 PB93-963510.
          USEPA Office of Solid Waste and Emergency Response. Washington, DC

Site Wide Sediment (mg/kg)
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Table G-2
Lead Modeling Exposure Assumptions

Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Wader Worker

Child
(1 to <7 yrs)

Adolescent
(7 to <19 yrs) Adult Child

(1 to <7 yrs)
Adolescent

(7 to <19 yrs) Adult Child
(1 to <7 yrs)

Adolescent
(7 to <19 yrs) Adult Older Child

(7 to <14 yrs)

Teen
(14 to <19 

yrs)
Adult Adult

General Assumptions

Mean Body Weight (Kg) 17 52 80 17 52 80 17 52 80 41 66 80 80
Exposure Duration (years) 6 12 20 6 12 20 6 12 20 7 5 20 25
Lifetime (years) 70 70 70 70 70 70 70 70 70 70 70 70 70
Sediment Incidental Ingestion

Incidental Ingestion Rate (g/day) NA 0.05 0.05 0.1 0.05 0.05 0.1 0.05 0.05 0.05 0.05 0.05 0.05
Exposure Frequency (days/year) NA 39 13 13 39 13 13 39 13 13 4 9 50
Surface Water Incidental Ingestion

Incidental Ingestion Rate (L/hour) NA 0.025 0.011 0.05 0.05 0.021 0.025 0.025 0.011 0.025 0.025 0.011 NA
Incidental Ingestion Rate (L/day) NA 0.025 0.011 0.13 0.13 0.055 0.025 0.025 0.025 0.05 0.05 0.022 NA
Event Duration (hours/event) NA 1 1 2.6 2.6 2.6 1 1 1 2 2 2 NA
Exposure Frequency (days/year) NA 39 13 13 39 13 13 39 13 13 98 259 NA
Crab Tissue Ingestion

Ingestion Rate (g/day) 7 14 21 NA NA NA NA NA NA NA NA NA NA
Exposure Frequency (days/year) 365 365 365 NA NA NA NA NA NA NA NA NA NA

(a) - Tables 4-2 to 4-5 of the main text of this baseline human health risk assessment (BHHRA) provide the references for the exposure parameters.
NA - Not Applicable; receptor is not assumed to be exposed via this pathway.

BoaterAngler Swimmer

Parameter (a)

Notes:
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Table G-3
Evaluation of Adolescent and Adult Exposure to Lead in Various Media 

Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Parameter Description Units Adolescent 
Angler Adult Angler Adolescent 

Swimmer
Adult 

Swimmer
Adolescent 

Wader

Older Child 
Boater 

(Paddler)

Teen Boater 
(Rower)

Adult Boater 
(Rower) Worker Notes

Lead Paramters
Pb0 Baseline Blood Lead Concentration ug/dL 1 1 1 1 1 1 1 1 1 [a]

BKSF Biokinetic Slope Factor ug/dL
per g/day 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 [b]

PbBfetal, 0.95 95th percentile PbB in fetus (ug/dL) ug/dL 10 10 10 10 10 10 10 10 10 [b]
Rfetal/maternal Fetal/maternal PbB ratio unitless 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 [b]
GSD Geometric standard deviation PbB unitless 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 [c]
Sediment Incidental Ingestion
Pbsed Sediment Concentration ug/g 317 317 317 317 317 317 317 317 317 [d]
AFsed Sediment Absorption Factor unitless 0.30 0.12 0.30 0.12 0.30 0.30 0.30 0.12 0.12 [l]
IRsed Sediment Ingestion Rate g/day 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 [e]
EFsed Exposure Frequency days 39 13 13 39 39 13 4 9 50 [f]
ATsed Averaging Time days 365 365 365 365 365 365 365 365 365 [b]
UPTAKEsed Uptake from Lead in Sediment ug/day 0.5 0.07 0.17 0.20 0.51 0.17 0.05 0.05 0.26 [h]
PRGsed PRG for Sediment ug/g 5,031 37,729 15,092 12,576 5,031 15,092 49,048 54,498 9,810 [i]
Surface Water Incidental Ingestion
Pbsw Surface Water Concentration ug/L 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 NA [d]
AFsw Surface Water Absorption Factor unitless 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 NA [g]
IRsw Surface Water Ingestion Rate L/day 0.025 0.011 0.13 0.055 0.025 0.05 0.05 0.022 NA [e]
EFsw Exposure Frequency days 39 13 39 13 39 13 98 259 NA [f]
ATsw Averaging Time days 365 365 365 365 365 365 365 365 NA [b]
UPTAKEsw Uptake from Lead in Surface Water ug/day 1.1E-03 1.5E-04 5.5E-03 7.7E-04 1.1E-03 7.0E-04 5.3E-03 6.2E-03 NA [h]
PRGsw PRG for Surface Water ug/L 37,729 257,245 7,256 51,826 37,729 56,594 7,507 6,456 NA [i]
Crab Tissue Ingestion
Pbcrab Crab Tissue Concentration ug/g 0.138 0.138 NA NA NA NA NA NA NA [d]
AFcrab Crab Absorption Factor unitless 0.23 0.23 NA NA NA NA NA NA NA [b]
IRcrab Crab Ingestion Rate g/day 14 21 NA NA NA NA NA NA NA [e]
EFcrab Averaging Time days 365 365 NA NA NA NA NA NA NA [b]
ATcrab Exposure Frequency days 365 365 NA NA NA NA NA NA NA [f]
UPTAKEcrab Uptake from Lead in Crab ug/day 0.44 0.67 NA NA NA NA NA NA NA [h]
PRGcrab PRG for Crab Tissue ug/g 2.5 1.7 NA NA NA NA NA NA NA [i]
Total Uptake
PbB Calculated Blood Lead Concentration ug/dL 1.4 1.3 1.1 1.1 1.2 1.1 1.0 1.0 1.1 [j]
PbBt Target Blood Lead Level ug/dL 10 10 10 10 10 10 10 10 10 [b]
p(PbBfetal > PbBt) Probability that fetal PbB > PbBt % 0.019% 0.013% 0.003% 0.004% 0.008% 0.003% 0.002% 0.002% 0.004% [k]
See following page for notes.
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Table G-3
Evaluation of Adolescent and Adult Exposure to Lead in Various Media 

Baseline Human Health Risk Assessment
Lower Passaic River Study Area

Notes:
NA = Not applicable
ug/dL = micrograms per deciliter
ug/day = micrograms per day
mg/kg = milligrams per kilogram
g/day = grams per day
RME = reasonable maximum exposure
PbB = blood lead concentration
PRG = preliminary remediation goal
Media: sed = sediment; sw = surface water; crab = crab tissue
[a] Baseline blood lead level (PbB0) recommended value of 1.0 ug/dL for entire US population (USEPA 2009b).
[b] USEPA recommended default values (USEPA 2003a).
[c] Geometric standard deviation of blood lead level (GSDi) recommended value of 1.8 for entire US population (USEPA 2009b).
[d] Average media concentration as presented in Table G-1.  For accessible surface sediment, the highest average concentration from River Miles 6-9 - East Bank was used.
[e] RME soil ingestion rate as presented in Table G-2.
[f] RME exposure frequency as presented in Table G-2.
[g] Bowers et al. (1994) assumed 8% absorption of lead ingested in tap water.
[h] Calculated using Equation 4.
[i] Calculated using Equation 5.
[j] Calculated using Equation 2.
[k] Calculated using Equation 6, assuming lognormal distribution.
[l] USEPA default of 12% for adults (USEPA 2003a).  For adolescents, 30% has been used, based on USEPA recommendation:

http://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-methodology#ALM
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APPENDIX G 
LEAD RISK CHARACTERIZATION

Attachment 1 

IEUBK Model Output 
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 APPENDIX G  
 LEAD RISK CHARACTERIZATION  

 

 G-A1-1  

YOUNG CHILD (1 to <7) ANGLER – IEUBK MODEL RESULTS 
 

                    LEAD MODEL FOR WINDOWS Version 1.1 
 
     
=========================================================================== 
     Model Version: 1.1 Build11 
     User Name:  
     Date:  
     Site Name:  
     Operable Unit:  
     Run Mode: Research 
     
=========================================================================== 
 
     ****** Air ****** 
 
     Indoor Air Pb Concentration: 30.000 percent of outdoor. 
     Other Air Parameters: 
 
     Age        Time        Ventilation          Lung          Outdoor Air 
              Outdoors          Rate          Absorption         Pb Conc 
              (hours)        (m³/day)            (%)          (µg Pb/m³) 
     ---------------------------------------------------------------------- 
     .5-1      1.000           2.000            32.000           0.000 
     1-2       2.000           3.000            32.000           0.000 
     2-3       3.000           5.000            32.000           0.000 
     3-4       4.000           5.000            32.000           0.000 
     4-5       4.000           5.000            32.000           0.000 
     5-6       4.000           7.000            32.000           0.000 
     6-7       4.000           7.000            32.000           0.000 
 
     ****** Diet ****** 
 
     Age     Diet Intake(µg/day) 
     ----------------------------------- 
     .5-1      0.000 
     1-2       2.358 
     2-3       2.643 
     3-4       2.587 
     4-5       2.533 
     5-6       2.679 
     6-7       2.948 
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 APPENDIX G  
 LEAD RISK CHARACTERIZATION  

 

 G-A1-2  

   ****** Drinking Water ****** 
 
     Water Consumption:  
     Age     Water (L/day) 
     ----------------------------------- 
     .5-1      0.000 
     1-2       0.500 
     2-3       0.520 
     3-4       0.530 
     4-5       0.550 
     5-6       0.580 
     6-7       0.590 
 
     Drinking Water Concentration: 0.000 µg Pb/L 
 
     ****** Soil & Dust ****** 
 
     Multiple Source Analysis Used 
     Average multiple source concentration: 0.000 µg/g 
 
     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700 
     Outdoor airborne lead to indoor household dust lead concentration: 100.000 
     Use alternate indoor dust Pb sources? No 
 
     Age          Soil (µg Pb/g)       House Dust (µg Pb/g) 
     -------------------------------------------------------- 
     .5-1                0.000               0.000 
     1-2                 0.000               0.000 
     2-3                 0.000               0.000 
     3-4                 0.000               0.000 
     4-5                 0.000               0.000 
     5-6                 0.000               0.000 
     6-7                 0.000               0.000 
 
     ****** Alternate Intake ****** 
 
     Age      Alternate (µg Pb/day) 
     ----------------------------------- 
     .5-1     0.000 
     1-2      0.000 
     2-3      0.000 
     3-4      0.000 
     4-5      0.000 
     5-6      0.000 
     6-7      0.000 
 
     ****** Maternal Contribution: Infant Model ****** 
 
     Maternal Blood Concentration: 1.000 µg Pb/dL  
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 APPENDIX G  
 LEAD RISK CHARACTERIZATION  

 

 G-A1-3  

***************************************** 
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:   
     ***************************************** 
 
     Year         Air                Diet               Alternate       Water 
                (µg/day)           (µg/day)              (µg/day)      (µg/day) 
     ------------------------------------------------------------------------------- 
     .5-1        0.000               0.000               0.000          0.000 
     1-2         0.000               1.167               0.000          0.000 
     2-3         0.000               1.309               0.000          0.000 
     3-4         0.000               1.283               0.000          0.000 
     4-5         0.000               1.258               0.000          0.000 
     5-6         0.000               1.331               0.000          0.000 
     6-7         0.000               1.464               0.000          0.000 
 
      Year     Soil+Dust             Total               Blood 
               (µg/day)            (µg/day)             (µg/dL) 
     --------------------------------------------------------------- 
     .5-1        0.000               0.000                0.0 
     1-2         0.000               1.167                0.4 
     2-3         0.000               1.309                0.5 
     3-4         0.000               1.283                0.5 
     4-5         0.000               1.258                0.4 
     5-6         0.000               1.331                0.4 
     6-7         0.000               1.464                0.4 
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APPENDIX G 
LEAD RISK CHARACTERIZATION

G-A1-4

YOUNG CHILD (1 to <7) SWIMMER – IEUBK MODEL RESULTS 
LEAD MODEL FOR WINDOWS Version 1.1 

=========================================================================== 
 Model Version: 1.1 Build11 
 User Name:  
 Date:  
 Site Name:  
 Operable Unit:  
 Run Mode: Research 

=========================================================================== 

 ****** Air ****** 

 Indoor Air Pb Concentration: 30.000 percent of outdoor. 
 Other Air Parameters: 

 Age        Time     Ventilation      Lung          Outdoor Air 
   Outdoors          Rate          Absorption         Pb Conc 
   (hours)        (m³/day)   (%)       (µg Pb/m³) 

 ---------------------------------------------------------------------- 
 .5-1      1.000           2.000        32.000           0.000 
1-2       2.000    3.000        32.000           0.000 
2-3       3.000    5.000        32.000           0.000 
3-4       4.000    5.000        32.000           0.000 
4-5       4.000    5.000        32.000           0.000 
5-6       4.000    7.000        32.000           0.000 
6-7       4.000    7.000        32.000           0.000 

 ****** Diet ****** 

 Age     Diet Intake(µg/day) 
 ----------------------------------- 
 .5-1      0.000 
1-2       0.000
2-3       0.000
3-4       0.000
4-5       0.000
5-6       0.000
6-7       0.000
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 APPENDIX G  
 LEAD RISK CHARACTERIZATION  

 

 G-A1-5  

****** Drinking Water ****** 
 
     Water Consumption:  
     Age     Water (L/day) 
     ----------------------------------- 
     .5-1      0.000 
     1-2       0.130 
     2-3       0.130 
     3-4       0.130 
     4-5       0.130 
     5-6       0.130 
     6-7       0.130 
 
     Drinking Water Concentration: 0.040 µg Pb/L 
 
     ****** Soil & Dust ****** 
 
     Age          Soil (µg Pb/g)       House Dust (µg Pb/g) 
     -------------------------------------------------------- 
     .5-1              317.000               0.000 
     1-2               317.000               0.000 
     2-3               317.000               0.000 
     3-4               317.000               0.000 
     4-5               317.000               0.000 
     5-6               317.000               0.000 
     6-7               317.000               0.000 
 
     ****** Alternate Intake ****** 
 
     Age      Alternate (µg Pb/day) 
     ----------------------------------- 
     .5-1     0.000 
     1-2      0.000 
     2-3      0.000 
     3-4      0.000 
     4-5      0.000 
     5-6      0.000 
     6-7      0.000 
 
     ****** Maternal Contribution: Infant Model ****** 
 
     Maternal Blood Concentration: 1.000 µg Pb/dL  
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APPENDIX G 
LEAD RISK CHARACTERIZATION

G-A1-6

  ***************************************** 
 CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
 ***************************************** 

 Year         Air         Diet           Alternate       Water 
  (µg/day)    (µg/day)   (µg/day)     (µg/day) 

 ------------------------------------------------------------------------------- 
 .5-1        0.000         0.000          0.000       0.000 
1-2    0.000         0.000          0.000       0.002 
2-3    0.000         0.000          0.000       0.002 
3-4    0.000         0.000          0.000       0.002 
4-5    0.000         0.000          0.000       0.002 
5-6    0.000         0.000          0.000       0.002 
6-7    0.000         0.000          0.000       0.002 

  Year     Soil+Dust         Total         Blood 
 (µg/day)     (µg/day)      (µg/dL) 

 --------------------------------------------------------------- 
 .5-1        0.000         0.000           0.0 
1-2    8.802         8.804           3.1 
2-3    8.899         8.902           3.3 
3-4    8.982         8.984           3.2 
4-5    9.050         9.052           3.0 
5-6    9.099         9.101           2.8 
6-7    9.131         9.133           2.6 
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 APPENDIX G  
 LEAD RISK CHARACTERIZATION  

 

 G-A1-7  

YOUNG CHILD (1 to <7) WADER – IEUBK MODEL RESULTS 
                  LEAD MODEL FOR WINDOWS Version 1.1 
 
     
=========================================================================== 
     Model Version: 1.1 Build11 
     User Name:  
     Date:  
     Site Name:  
     Operable Unit:  
     Run Mode: Research 
     
=========================================================================== 
 
     ****** Air ****** 
 
     Indoor Air Pb Concentration: 30.000 percent of outdoor. 
     Other Air Parameters: 
 
     Age        Time        Ventilation          Lung          Outdoor Air 
              Outdoors          Rate          Absorption         Pb Conc 
              (hours)        (m³/day)            (%)          (µg Pb/m³) 
     ---------------------------------------------------------------------- 
     .5-1      1.000           2.000            32.000           0.000 
     1-2       2.000           3.000            32.000           0.000 
     2-3       3.000           5.000            32.000           0.000 
     3-4       4.000           5.000            32.000           0.000 
     4-5       4.000           5.000            32.000           0.000 
     5-6       4.000           7.000            32.000           0.000 
     6-7       4.000           7.000            32.000           0.000 
 
     ****** Diet ****** 
 
     Age     Diet Intake(µg/day) 
     ----------------------------------- 
     .5-1      0.000 
     1-2       0.000 
     2-3       0.000 
     3-4       0.000 
     4-5       0.000 
     5-6       0.000 
     6-7       0.000 
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 APPENDIX G  
 LEAD RISK CHARACTERIZATION  

 

 G-A1-8  

****** Drinking Water ****** 
 
     Water Consumption:  
     Age     Water (L/day) 
     ----------------------------------- 
     .5-1      0.000 
     1-2       0.025 
     2-3       0.025 
     3-4       0.025 
     4-5       0.025 
     5-6       0.025 
     6-7       0.025 
 
     Drinking Water Concentration: 0.005 µg Pb/L 
 
     ****** Soil & Dust ****** 
 
     Age          Soil (µg Pb/g)       House Dust (µg Pb/g) 
     -------------------------------------------------------- 
     .5-1              317.000               0.000 
     1-2               317.000               0.000 
     2-3               317.000               0.000 
     3-4               317.000               0.000 
     4-5               317.000               0.000 
     5-6               317.000               0.000 
     6-7               317.000               0.000 
 
     ****** Alternate Intake ****** 
 
     Age      Alternate (µg Pb/day) 
     ----------------------------------- 
     .5-1     0.000 
     1-2      0.000 
     2-3      0.000 
     3-4      0.000 
     4-5      0.000 
     5-6      0.000 
     6-7      0.000 
 
     ****** Maternal Contribution: Infant Model ****** 
 
     Maternal Blood Concentration: 1.000 µg Pb/dL  
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APPENDIX G 
LEAD RISK CHARACTERIZATION

G-A1-9

***************************************** 
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
    ***************************************** 

 Year         Air         Diet           Alternate       Water 
  (µg/day)    (µg/day)   (µg/day)     (µg/day) 

 ------------------------------------------------------------------------------- 
 .5-1        0.000         0.000          0.000       0.000 
1-2    0.000         0.000          0.000       0.000 
2-3    0.000         0.000          0.000       0.000 
3-4    0.000         0.000          0.000       0.000 
4-5    0.000         0.000          0.000       0.000 
5-6    0.000         0.000          0.000       0.000 
6-7    0.000         0.000          0.000       0.000 

  Year     Soil+Dust         Total         Blood 
 (µg/day)     (µg/day)      (µg/dL) 

 --------------------------------------------------------------- 
 .5-1        0.000         0.000           0.0 
1-2    8.802         8.802           3.1 
2-3    8.899         8.899           3.3 
3-4    8.982         8.982           3.2 
4-5    9.050         9.050           3.0 
5-6    9.099         9.099           2.8 
6-7    9.131         9.131           2.6 
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APPENDIX H 
RAGS PART D TABLE 7 SERIES 
CALCULATION OF CHEMICAL RISKS 

AND NONCANCER HAZARDS 

Reasonable Maximum Exposure (RME) Tables 
Table 7.1 RME  Angler (Child 1 to <7 years) – RME Mixed Fish Diet  
Table 7.2 RME Angler (Adolescent 7 to <19 years) – RME Mixed Fish Diet 
Table 7.3 RME Angler (Adult) – RME Mixed Fish Diet 
Table 7.4 RME Angler (Combined Child/Adult) – RME Mixed Fish Diet 
Table 7.5 RME Angler (Child 1 to <7 years) – Crab Muscle & Hepatopancreas 
Table 7.6 RME Angler (Adolescent 7 to <19 years) – Crab Muscle & Hepatopancreas 
Table 7.7 RME Angler (Adult) – Crab Muscle & Hepatopancreas 
Table 7.8 RME Angler (Combined Child/Adult) – Crab Muscle & Hepatopancreas 
Table 7.9 RME Swimmer (Child 1 to <7 years) 
Table 7.10 RME Swimmer (Adolescent 7 to <19 years) 
Table 7.11 RME Swimmer (Adult) 
Table 7.12 RME Swimmer (Combined Child/Adult) 
Table 7.13 RME Wader (Child 1 to <7 years) 
Table 7.14 RME Wader (Adolescent 7 to <19 years) 
Table 7.15 RME Wader (Adult) 
Table 7.16 RME Wader (Combined Child/Adult) 
Table 7.17 RME Boater (Older Child 7 to <14 years) 
Table 7.18 RME Boater (Teen 14 to <19 years) 
Table 7.19 RME Boater (Adult) 
Table 7.20 RME Worker (Adult) 
Table 7.21 RME Angler (Adolescent 7 to <19 years) – Accessible Surface Sediment by River Mile 
Table 7.22 RME Angler (Adult) – Accessible Surface Sediment by River Mile 
Table 7.23 RME Angler (Combined Child/Adult) – Accessible Surface Sediment by River Mile 
Table 7.24 RME Swimmer (Child 1 to <7 years) – Accessible Surface Sediment by River Mile 
Table 7.25 RME Swimmer (Adolescent 7 to <19 years) – Accessible Surface Sediment by River Mile 
Table 7.26 RME Swimmer (Adult) – Accessible Surface Sediment by River Mile 
Table 7.27 RME Swimmer (Combined Child/Adult) – Accessible Surface Sediment by River Mile 
Table 7.28 RME Wader (Child 1 to <7 years) – Accessible Surface Sediment by River Mile 
Table 7.29 RME Wader (Adolescent 7 to <19 years) – Accessible Surface Sediment by River Mile 
Table 7.30 RME Wader (Adult) – Accessible Surface Sediment by River Mile 
Table 7.31 RME Wader (Combined Child/Adult) – Accessible Surface Sediment by River Mile 
Table 7.32 RME Boater (Older Child 7 to <14 years) – Accessible Surface Sediment by River Mile 
Table 7.33 RME Boater (Teen 14 to <19 years) – Accessible Surface Sediment by River Mile 
Table 7.34 RME Boater (Adult) – Accessible Surface Sediment by River Mile 
Table 7.35 RME Worker (Adult) – Accessible Surface Sediment by River Mile 

Table 7.36 RME Angler (Child 1 to < 7) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 

Table 7.37 RME Angler (Adolescent 7 to <19) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 

Table 7.38 RME Swimmer (Child 1 to < 7) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 

Table 7.39 RME Swimmer (Adolescent 7 to <19) - Calculation of Chemical Cancer Risks for 
Potentially Mutagenic COPCs 

Table 7.40 RME Wader (Child 1 to < 7) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 

Table 7.41 RME Wader(Adolescent 7 to <19) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 
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APPENDIX H 
RAGS PART D TABLE 7 SERIES 
CALCULATION OF CHEMICAL RISKS 

AND NONCANCER HAZARDS 

Table 7.42 RME Boater (Older Child  to 7< 14) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 

Table 7.43 RME Boater (Teen 14 to <19) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 

Central Tendency Exposure (CTE) Tables 
Table 7.1 CTE Angler (Child 1 to <7 years) – RME Mixed Fish Diet  
Table 7.2 CTE Angler (Adolescent 7 to <19 years) – RME Mixed Fish Diet 
Table 7.3 CTE Angler (Adult) – RME Mixed Fish Diet 
Table 7.4 CTE Angler (Combined Child/Adult) – RME Mixed Fish Diet 
Table 7.5 CTE Angler (Child 1 to <7 years) – Crab Muscle & Hepatopancreas 
Table 7.6 CTE Angler (Adolescent 7 to <19 years) – Crab Muscle & Hepatopancreas 
Table 7.7 CTE Angler (Adult) – Crab Muscle & Hepatopancreas 
Table 7.8 CTE Angler (Combined Child/Adult) – Crab Muscle & Hepatopancreas 
Table 7.9 CTE Swimmer (Child 1 to <7 years) 
Table 7.10 CTE Swimmer (Adolescent 7 to <19 years) 
Table 7.11 CTE Swimmer (Adult) 
Table 7.12 CTE Swimmer (Combined Child/Adult) 
Table 7.13 CTE Wader (Child 1 to <7 years) 
Table 7.14 CTE Wader (Adolescent 7 to <19 years) 
Table 7.15 CTE Wader (Adult) 
Table 7.16 CTE Wader (Combined Child/Adult) 
Table 7.17 CTE Boater (Older Child 7 to <14 years) 
Table 7.18 CTE Boater (Teen 14 to <19 years) 
Table 7.19 CTE Boater (Adult) 
Table 7.20 CTE Worker (Adult) 
Table 7.21 CTE Angler (Adolescent 7 to <19 years) – Accessible Surface Sediment by River Mile 
Table 7.22 CTE Angler (Adult) – Accessible Surface Sediment by River Mile 
Table 7.23 CTE Angler (Combined Child/Adult) – Accessible Surface Sediment by River Mile 
Table 7.24 CTE Swimmer (Child 1 to <7 years) – Accessible Surface Sediment by River Mile 
Table 7.25 CTE Swimmer (Adolescent 7 to <19 years) – Accessible Surface Sediment by River Mile 
Table 7.26 CTE Swimmer (Adult) – Accessible Surface Sediment by River Mile 
Table 7.27 CTE Swimmer (Combined Child/Adult) – Accessible Surface Sediment by River Mile 
Table 7.28 CTE Wader (Child 1 to <7 years) – Accessible Surface Sediment by River Mile 
Table 7.29 CTE Wader (Adolescent 7 to <19 years) – Accessible Surface Sediment by River Mile 
Table 7.30 CTE Wader (Adult) – Accessible Surface Sediment by River Mile 
Table 7.31 CTE Wader (Combined Child/Adult) – Accessible Surface Sediment by River Mile 
Table 7.32 CTE Boater (Older Child 7 to <14 years) – Accessible Surface Sediment by River Mile 
Table 7.33 CTE Boater (Teen 14 to <19 years) – Accessible Surface Sediment by River Mile 
Table 7.34 CTE Boater (Adult) – Accessible Surface Sediment by River Mile 
Table 7.35 CTE Worker (Adult) – Accessible Surface Sediment by River Mile 

Table 7.36 CTE Angler (Child 1 to < 7) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 

Table 7.37 CTE Angler (Adolescent 7 to <19) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 

Table 7.38 CTE Swimmer (Child 1 to < 7) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 
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APPENDIX H 
RAGS PART D TABLE 7 SERIES 
CALCULATION OF CHEMICAL RISKS 

AND NONCANCER HAZARDS 

Table 7.39 CTE Swimmer (Adolescent 7 to <19) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 

Table 7.40 CTE Wader (Child 1 to < 7) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 

Table 7.41 CTE Wader(Adolescent 7 to <19) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 

Table 7.42 CTE Boater (Older Child  to 7< 14) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 

Table 7.43 CTE Boater (Teen 14 to <19) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 

Table 7.36 CTE Angler (Child 1 to < 7) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 

Table 7.37 CTE Angler (Adolescent 7 to <19) - Calculation of Chemical Cancer Risks for Potentially 
Mutagenic COPCs 
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TABLE 7.1.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER CHILD (1 TO <7 years)  - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  1 to <7 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Tissue RME Mixed Fish SiteWide Ingestion 

4,4'-DDD 7.45E-02 mg/kg 4.32E-06 mg/kg-day 2.40E-01 (mg/kg-day)-1 1.04E-06 5.04E-05 mg/kg-day 5.00E-04 mg/kg-day 1.01E-01
4,4'-DDE 1.28E-01 mg/kg 7.42E-06 mg/kg-day 3.40E-01 (mg/kg-day)-1 2.52E-06 8.66E-05 mg/kg-day 5.00E-04 mg/kg-day 1.73E-01
4,4'-DDT 5.07E-03 mg/kg 2.94E-07 mg/kg-day 3.40E-01 (mg/kg-day)-1 1.00E-07 3.43E-06 mg/kg-day 5.00E-04 mg/kg-day 6.86E-03
Aldrin 1.30E-04 mg/kg 7.54E-09 mg/kg-day 1.70E+01 (mg/kg-day)-1 1.28E-07 8.79E-08 mg/kg-day 3.00E-05 mg/kg-day 2.93E-03
Antimony 3.68E-02 mg/kg 2.13E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.49E-05 mg/kg-day 4.00E-04 mg/kg-day 6.22E-02
Benzo(a)anthracene 2.09E-03 mg/kg 5.09E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.72E-07 1.41E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 2.96E-04 mg/kg 7.21E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.26E-07 2.00E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.80E-01 mg/kg 1.62E-05 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.27E-07 1.89E-04 mg/kg-day 2.00E-02 mg/kg-day 9.47E-03
Chromium, total 1.73E-01 mg/kg 1.00E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.17E-04 mg/kg-day 1.50E+00 mg/kg-day 7.80E-05
cis-Chlordane 9.94E-02 mg/kg 5.76E-06 mg/kg-day 3.50E-01 (mg/kg-day)-1 2.02E-06 6.72E-05 mg/kg-day 5.00E-04 mg/kg-day 1.34E-01
cis-Nonachlor 1.83E-02 mg/kg 1.06E-06 mg/kg-day 1.02E+00 (mg/kg-day)-1 1.08E-06 1.24E-05 mg/kg-day 1.72E-04 mg/kg-day 7.18E-02
Cobalt 1.95E-02 mg/kg 1.13E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.32E-05 mg/kg-day 3.00E-04 mg/kg-day 4.40E-02
Dieldrin 2.39E-02 mg/kg 1.39E-06 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.22E-05 1.62E-05 mg/kg-day 5.00E-05 mg/kg-day 3.23E-01
Gamma-chlordane 2.48E-02 mg/kg 1.44E-06 mg/kg-day 3.50E-01 (mg/kg-day)-1 5.03E-07 1.68E-05 mg/kg-day 5.00E-04 mg/kg-day 3.36E-02
Heptachlor epoxide 9.56E-03 mg/kg 5.54E-07 mg/kg-day 9.10E+00 (mg/kg-day)-1 5.04E-06 6.47E-06 mg/kg-day 1.30E-05 mg/kg-day 4.97E-01
Hexachlorobenzene 5.73E-03 mg/kg 3.32E-07 mg/kg-day 1.60E+00 (mg/kg-day)-1 5.32E-07 3.88E-06 mg/kg-day 8.00E-04 mg/kg-day 4.85E-03
Mercury, inorganic 7.65E-02 mg/kg 4.44E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.18E-05 mg/kg-day 3.00E-04 mg/kg-day 1.73E-01
Methyl mercury 3.19E-01 mg/kg 1.85E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.16E-04 mg/kg-day 1.00E-04 mg/kg-day 2.16E+00
Oxychlordane 1.74E-02 mg/kg 1.01E-06 mg/kg-day 1.96E+00 (mg/kg-day)-1 1.98E-06 1.18E-05 mg/kg-day 8.93E-05 mg/kg-day 1.32E-01
PCBs (non DLC) 1.90E+00 mg/kg 1.10E-04 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.20E-04 1.29E-03 mg/kg-day 2.00E-05 mg/kg-day 6.43E+01
PCBs, total 2.04E+00 mg/kg 1.18E-04 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.37E-04 1.38E-03 mg/kg-day 2.00E-05 mg/kg-day 6.90E+01
PCB-TEQ 2.15E-05 mg/kg 1.25E-09 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.87E-04 1.45E-08 mg/kg-day 7.00E-10 mg/kg-day 2.08E+01
Selenium 6.38E-01 mg/kg 3.70E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.32E-04 mg/kg-day 5.00E-03 mg/kg-day 8.63E-02
TCDD-TEQ 1.06E-04 mg/kg 6.15E-09 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.22E-04 7.17E-08 mg/kg-day 7.00E-10 mg/kg-day 1.02E+02
Thallium 7.13E-03 mg/kg 4.13E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.82E-06 mg/kg-day 1.00E-05 mg/kg-day 4.82E-01
trans-Nonachlor 2.07E-02 mg/kg 1.20E-06 mg/kg-day 6.97E+00 (mg/kg-day)-1 8.36E-06 1.40E-05 mg/kg-day 2.51E-05 mg/kg-day 5.57E-01

Exposure Route Total (Total PCBs) (a) 1.21E-03 1.76E+02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.38E-03 1.93E+02

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish (Total PCBs) (a) 1.21E-03 1.76E+02
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish  [PCB-TEQ & PCBs (non DLC)] (b) 1.38E-03 1.93E+02
Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Page 1 of 1

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 
for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in fish tissue 
from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.2.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 1.75E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-03 mg/kg-day 1.00E+00 mg/kg-day 1.02E-03
Sediment Antimony 1.23E+00 mg/kg 2.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-07 mg/kg-day 4.00E-04 mg/kg-day 3.16E-04

Arsenic, total 9.51E+00 mg/kg 1.00E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.51E-07 5.86E-07 mg/kg-day 3.00E-04 mg/kg-day 1.95E-03
Benzene 5.60E-04 mg/kg 9.86E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.42E-13 5.75E-11 mg/kg-day 4.00E-03 mg/kg-day 1.44E-08
Benzo(a)anthracene 3.32E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.07E-07 3.41E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.69E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.23E-06 3.95E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.99E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-07 4.64E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 9.25E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.75E-09 2.16E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 4.58E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.41E-09 2.67E-06 mg/kg-day 2.00E-02 mg/kg-day 1.34E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.53E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.12E-09 3.57E-07 mg/kg-day 4.00E-02 mg/kg-day 8.91E-06
Cadmium, diet 4.91E+00 mg/kg 8.65E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.04E-07 mg/kg-day 1.00E-03 mg/kg-day 5.04E-04
Chromium, hexavalent 7.78E+00 mg/kg 3.43E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-07 7.99E-07 mg/kg-day 3.00E-03 mg/kg-day 2.66E-04
Chromium, total 1.78E+02 mg/kg 3.14E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.83E-05 mg/kg-day 1.50E+00 mg/kg-day 1.22E-05
Chrysene 4.53E+00 mg/kg 1.99E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.46E-09 4.65E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 1.34E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.82E-07 mg/kg-day 3.00E-04 mg/kg-day 2.61E-03
Copper 1.80E+02 mg/kg 3.17E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.85E-05 mg/kg-day 4.00E-02 mg/kg-day 4.62E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.75E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.28E-07 4.08E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.48E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.37E-09 8.65E-10 mg/kg-day 5.00E-05 mg/kg-day 1.73E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 9.91E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.23E-08 2.31E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 8.08E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.72E-05 mg/kg-day 2.40E-02 mg/kg-day 1.96E-03
Mercury, inorganic 3.18E+00 mg/kg 5.60E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.27E-07 mg/kg-day 3.00E-04 mg/kg-day 1.09E-03
Naphthalene 8.47E-01 mg/kg 1.49E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.70E-08 mg/kg-day 2.00E-02 mg/kg-day 4.35E-06
PCBs (non DLC) 2.53E+00 mg/kg 4.46E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.91E-08 2.60E-07 mg/kg-day 2.00E-05 mg/kg-day 1.30E-02
PCBs, total 2.67E+00 mg/kg 4.70E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.41E-08 2.74E-07 mg/kg-day 2.00E-05 mg/kg-day 1.37E-02
PCB-TEQ 3.38E-05 mg/kg 5.95E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.93E-08 3.47E-12 mg/kg-day 7.00E-10 mg/kg-day 4.96E-03
TCDD-TEQ 2.34E-03 mg/kg 4.12E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.18E-06 2.40E-10 mg/kg-day 7.00E-10 mg/kg-day 3.43E-01
Thallium 1.65E-01 mg/kg 2.91E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-08 mg/kg-day 1.00E-05 mg/kg-day 1.70E-03
TPH C19-C40 2.54E+03 mg/kg 4.47E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-04 mg/kg-day 3.00E+00 mg/kg-day 8.70E-05
TPH C9-C18 2.64E+02 mg/kg 4.65E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.71E-05 mg/kg-day 1.00E-02 mg/kg-day 2.71E-03
Trichloroethene 1.63E-03 mg/kg 7.18E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.30E-12 1.67E-10 mg/kg-day 5.00E-04 mg/kg-day 3.35E-07
Vanadium 2.79E+01 mg/kg 4.91E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.87E-06 mg/kg-day 5.04E-03 mg/kg-day 5.69E-04

Exposure Route Total (Total PCBs) (a) 8.30E-06 3.73E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.39E-06 3.77E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.2.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 8.92E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.34E-07 5.20E-07 mg/kg-day 3.00E-04 mg/kg-day 1.73E-03
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 3.37E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.46E-07 7.87E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 3.90E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.85E-06 9.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 4.59E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.35E-07 1.07E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 2.13E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.56E-08 4.98E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 8.13E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.14E-08 4.74E-06 mg/kg-day 2.00E-02 mg/kg-day 2.37E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.52E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.57E-09 8.22E-07 mg/kg-day 4.00E-02 mg/kg-day 2.06E-05
Cadmium, diet 4.91E+00 mg/kg 1.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.95E-09 mg/kg-day 2.50E-05 mg/kg-day 3.58E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 4.60E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.36E-09 1.07E-06 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 4.03E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.94E-07 9.41E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 2.63E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.21E-09 1.53E-09 mg/kg-day 5.00E-05 mg/kg-day 3.07E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.29E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.67E-07 5.33E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 3.44E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.01E-07 mg/kg-day 2.00E-02 mg/kg-day 1.00E-05
PCBs (non DLC) 2.53E+00 mg/kg 1.11E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.21E-07 6.46E-07 mg/kg-day 2.00E-05 mg/kg-day 3.23E-02
PCBs, total 2.67E+00 mg/kg 1.17E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.34E-07 6.81E-07 mg/kg-day 2.00E-05 mg/kg-day 3.41E-02
PCB-TEQ 3.38E-05 mg/kg 3.17E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.75E-08 1.85E-12 mg/kg-day 7.00E-10 mg/kg-day 2.64E-03
TCDD-TEQ 2.34E-03 mg/kg 2.19E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.29E-06 1.28E-10 mg/kg-day 7.00E-10 mg/kg-day 1.83E-01
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 7.94E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.63E-04 mg/kg-day 3.00E+00 mg/kg-day 1.54E-04
TPH C9-C18 2.64E+02 mg/kg 8.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.81E-05 mg/kg-day 1.00E-02 mg/kg-day 4.81E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 7.58E-06 2.24E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.62E-06 2.25E-01

SiteWide Exposure Medium Total (Total PCBs) 1.59E-05 5.97E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.60E-05 6.02E-01
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TABLE 7.2.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 4.76E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.78E-08 mg/kg-day 4.00E-04 mg/kg-day 6.95E-05
Arsenic, total 1.29E-03 mg/L 1.14E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.70E-08 6.63E-08 mg/kg-day 3.00E-04 mg/kg-day 2.21E-04
Benzene 8.00E-05 mg/L 7.05E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.87E-11 4.11E-09 mg/kg-day 4.00E-03 mg/kg-day 1.03E-06
Benzo(a)anthracene 2.93E-05 mg/L 6.45E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.71E-10 1.51E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.00E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.30E-09 2.33E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.42E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-09 3.31E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.75E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.45E-10 1.02E-07 mg/kg-day 2.00E-02 mg/kg-day 5.11E-06
Bromodichloromethane 2.76E-04 mg/L 2.43E-09 mg/kg-day 6.20E-02 (mg/kg-day)-1 1.51E-10 1.42E-08 mg/kg-day 2.00E-02 mg/kg-day 7.09E-07
Chloroform 1.34E-04 mg/L 1.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.88E-09 mg/kg-day 1.00E-02 mg/kg-day 6.88E-07
Chromium, total 2.97E-03 mg/L 2.62E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-07 mg/kg-day 1.50E+00 mg/kg-day 1.02E-07
Cobalt 3.64E-04 mg/L 3.21E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.87E-08 mg/kg-day 3.00E-04 mg/kg-day 6.23E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.96E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.43E-09 4.57E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 9.33E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.49E-10 5.45E-11 mg/kg-day 5.00E-05 mg/kg-day 1.09E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 7.18E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.24E-10 1.67E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 8.40E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.90E-06 mg/kg-day 2.40E-02 mg/kg-day 2.04E-04
PCBs (non DLC) 1.74E-05 mg/L 1.53E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 6.13E-11 8.94E-10 mg/kg-day 2.00E-05 mg/kg-day 4.47E-05
PCBs, total 1.82E-05 mg/L 1.60E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 6.41E-11 9.35E-10 mg/kg-day 2.00E-05 mg/kg-day 4.67E-05
PCB-TEQ 3.40E-10 mg/L 2.99E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.49E-10 1.75E-14 mg/kg-day 7.00E-10 mg/kg-day 2.50E-05
TCDD-TEQ 7.18E-09 mg/L 6.32E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.48E-09 3.69E-13 mg/kg-day 7.00E-10 mg/kg-day 5.27E-04
Thallium 9.76E-06 mg/L 8.59E-11 mg/kg-day NA (mg/kg-day)-1 NA 5.01E-10 mg/kg-day 1.00E-05 mg/kg-day 5.01E-05
Trichloroethene 2.14E-04 mg/L 4.71E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.17E-10 1.10E-08 mg/kg-day 5.00E-04 mg/kg-day 2.20E-05

Exposure Route Total (Total PCBs) (a) 3.81E-08 1.21E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.86E-08 1.23E-03

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 8.45E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.93E-09 mg/kg-day 6.00E-05 mg/kg-day 8.22E-05
Arsenic, total 1.29E-03 mg/L 2.02E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.02E-09 1.18E-08 mg/kg-day 3.00E-04 mg/kg-day 3.92E-05
Benzene 8.00E-05 mg/L 2.91E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.60E-10 1.70E-08 mg/kg-day 4.00E-03 mg/kg-day 4.24E-06
Benzo(a)anthracene 2.93E-05 mg/L 2.14E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.56E-07 4.98E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 5.64E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.12E-06 1.32E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 8.13E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.93E-07 1.90E-06 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 6.99E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.79E-09 4.08E-06 mg/kg-day 2.00E-02 mg/kg-day 2.04E-04
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 2.79E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-08 mg/kg-day 1.00E-02 mg/kg-day 1.63E-06
Chromium, total 2.97E-03 mg/L 4.64E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.71E-08 mg/kg-day 1.95E-02 mg/kg-day 1.39E-06
Cobalt 3.64E-04 mg/L 2.28E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-09 mg/kg-day 3.00E-04 mg/kg-day 4.42E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.71E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.25E-06 4.00E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.71E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.74E-09 9.99E-10 mg/kg-day 5.00E-05 mg/kg-day 2.00E-05
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 4.27E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.12E-07 9.97E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.49E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.70E-07 mg/kg-day 9.60E-04 mg/kg-day 9.06E-04
PCBs (non DLC) 1.74E-05 mg/L 1.63E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 6.54E-09 9.54E-08 mg/kg-day 2.00E-05 mg/kg-day 4.77E-03
PCBs, total 1.82E-05 mg/L 1.71E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 6.84E-09 9.98E-08 mg/kg-day 2.00E-05 mg/kg-day 4.99E-03
PCB-TEQ 3.40E-10 mg/L 3.19E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.79E-08 1.86E-12 mg/kg-day 7.00E-10 mg/kg-day 2.66E-03
TCDD-TEQ 7.18E-09 mg/L 9.93E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.49E-06 5.79E-11 mg/kg-day 7.00E-10 mg/kg-day 8.27E-02
Thallium 9.76E-06 mg/L 1.53E-11 mg/kg-day NA (mg/kg-day)-1 NA 8.90E-11 mg/kg-day 1.00E-05 mg/kg-day 8.90E-06
Trichloroethene 2.14E-04 mg/L 2.05E-08 mg/kg-day 4.60E-02 (mg/kg-day)-1 9.43E-10 4.78E-08 mg/kg-day 5.00E-04 mg/kg-day 9.57E-05

Exposure Route Total (Total PCBs) (a) 7.94E-06 8.91E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.99E-06 9.15E-02

SiteWide Exposure Medium Total (Total PCBs) 7.98E-06 9.03E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.03E-06 9.28E-02
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TABLE 7.2.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Tissue RME Mixed Fish SiteWide Ingestion 
4,4'-DDD 7.45E-02 mg/kg 5.67E-06 mg/kg-day 2.40E-01 (mg/kg-day)-1 1.36E-06 3.31E-05 mg/kg-day 5.00E-04 mg/kg-day 6.62E-02
4,4'-DDE 1.28E-01 mg/kg 9.75E-06 mg/kg-day 3.40E-01 (mg/kg-day)-1 3.31E-06 5.69E-05 mg/kg-day 5.00E-04 mg/kg-day 1.14E-01
4,4'-DDT 5.07E-03 mg/kg 3.86E-07 mg/kg-day 3.40E-01 (mg/kg-day)-1 1.31E-07 2.25E-06 mg/kg-day 5.00E-04 mg/kg-day 4.50E-03
Aldrin 1.30E-04 mg/kg 9.90E-09 mg/kg-day 1.70E+01 (mg/kg-day)-1 1.68E-07 5.78E-08 mg/kg-day 3.00E-05 mg/kg-day 1.93E-03
Antimony 3.68E-02 mg/kg 2.80E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-05 mg/kg-day 4.00E-04 mg/kg-day 4.09E-02
Benzo(a)anthracene 2.09E-03 mg/kg 3.98E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.90E-07 9.28E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 2.96E-04 mg/kg 5.64E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.11E-07 1.31E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.80E-01 mg/kg 2.13E-05 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.99E-07 1.24E-04 mg/kg-day 2.00E-02 mg/kg-day 6.22E-03
Chromium, total 1.73E-01 mg/kg 1.32E-05 mg/kg-day NA (mg/kg-day)-1 NA 7.69E-05 mg/kg-day 1.50E+00 mg/kg-day 5.12E-05
cis-Chlordane 9.94E-02 mg/kg 7.57E-06 mg/kg-day 3.50E-01 (mg/kg-day)-1 2.65E-06 4.42E-05 mg/kg-day 5.00E-04 mg/kg-day 8.83E-02
cis-Nonachlor 1.83E-02 mg/kg 1.39E-06 mg/kg-day 1.02E+00 (mg/kg-day)-1 1.41E-06 8.13E-06 mg/kg-day 1.72E-04 mg/kg-day 4.72E-02
Cobalt 1.95E-02 mg/kg 1.49E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.66E-06 mg/kg-day 3.00E-04 mg/kg-day 2.89E-02
Dieldrin 2.39E-02 mg/kg 1.82E-06 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.91E-05 1.06E-05 mg/kg-day 5.00E-05 mg/kg-day 2.12E-01
Gamma-chlordane 2.48E-02 mg/kg 1.89E-06 mg/kg-day 3.50E-01 (mg/kg-day)-1 6.61E-07 1.10E-05 mg/kg-day 5.00E-04 mg/kg-day 2.20E-02
Heptachlor epoxide 9.56E-03 mg/kg 7.28E-07 mg/kg-day 9.10E+00 (mg/kg-day)-1 6.63E-06 4.25E-06 mg/kg-day 1.30E-05 mg/kg-day 3.27E-01
Hexachlorobenzene 5.73E-03 mg/kg 4.36E-07 mg/kg-day 1.60E+00 (mg/kg-day)-1 6.98E-07 2.55E-06 mg/kg-day 8.00E-04 mg/kg-day 3.18E-03
Mercury, inorganic 7.65E-02 mg/kg 5.83E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.40E-05 mg/kg-day 3.00E-04 mg/kg-day 1.13E-01
Methyl mercury 3.19E-01 mg/kg 2.43E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.42E-04 mg/kg-day 1.00E-04 mg/kg-day 1.42E+00
Oxychlordane 1.74E-02 mg/kg 1.33E-06 mg/kg-day 1.96E+00 (mg/kg-day)-1 2.60E-06 7.73E-06 mg/kg-day 8.93E-05 mg/kg-day 8.66E-02
PCBs (non DLC) 1.90E+00 mg/kg 1.45E-04 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.89E-04 8.44E-04 mg/kg-day 2.00E-05 mg/kg-day 4.22E+01
PCBs, total 2.04E+00 mg/kg 1.55E-04 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.11E-04 9.06E-04 mg/kg-day 2.00E-05 mg/kg-day 4.53E+01
PCB-TEQ 2.15E-05 mg/kg 1.64E-09 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.46E-04 9.55E-09 mg/kg-day 7.00E-10 mg/kg-day 1.36E+01
Selenium 6.38E-01 mg/kg 4.86E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.83E-04 mg/kg-day 5.00E-03 mg/kg-day 5.67E-02
TCDD-TEQ 1.06E-04 mg/kg 8.07E-09 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.21E-03 4.71E-08 mg/kg-day 7.00E-10 mg/kg-day 6.73E+01
Thallium 7.13E-03 mg/kg 5.43E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.17E-06 mg/kg-day 1.00E-05 mg/kg-day 3.17E-01
trans-Nonachlor 2.07E-02 mg/kg 1.58E-06 mg/kg-day 6.97E+00 (mg/kg-day)-1 1.10E-05 9.20E-06 mg/kg-day 2.51E-05 mg/kg-day 3.66E-01

Exposure Route Total (Total PCBs) (a) 1.58E-03 1.16E+02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.81E-03 1.26E+02

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish (Total PCBs) (a) 1.61E-03 1.17E+02
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish  [PCB-TEQ & PCBs (non DLC)] (b) 1.83E-03 1.27E+02
Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 
for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in fish tissue 
from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.3.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 6.32E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.21E-04 mg/kg-day 1.00E+00 mg/kg-day 2.21E-04
Sediment Antimony 1.23E+00 mg/kg 7.82E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-08 mg/kg-day 4.00E-04 mg/kg-day 6.85E-05

Arsenic, total 9.51E+00 mg/kg 3.63E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.44E-08 1.27E-07 mg/kg-day 3.00E-04 mg/kg-day 4.23E-04
Benzene 5.60E-04 mg/kg 3.56E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.96E-13 1.25E-11 mg/kg-day 4.00E-03 mg/kg-day 3.12E-09
Benzo(a)anthracene 3.32E+00 mg/kg 2.11E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.54E-08 7.39E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 2.44E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.78E-07 8.55E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 2.87E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.10E-08 1.01E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.34E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.75E-10 4.67E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.65E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.32E-09 5.79E-07 mg/kg-day 2.00E-02 mg/kg-day 2.89E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.61E-10 7.72E-08 mg/kg-day 4.00E-02 mg/kg-day 1.93E-06
Cadmium, diet 4.91E+00 mg/kg 3.12E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-07 mg/kg-day 1.00E-03 mg/kg-day 1.09E-04
Chromium, hexavalent 7.78E+00 mg/kg 4.95E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.47E-08 1.73E-07 mg/kg-day 3.00E-03 mg/kg-day 5.77E-05
Chromium, total 1.78E+02 mg/kg 1.13E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.96E-06 mg/kg-day 1.50E+00 mg/kg-day 2.64E-06
Chrysene 4.53E+00 mg/kg 2.88E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.10E-10 1.01E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 4.84E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.69E-07 mg/kg-day 3.00E-04 mg/kg-day 5.65E-04
Copper 1.80E+02 mg/kg 1.14E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.01E-06 mg/kg-day 4.00E-02 mg/kg-day 1.00E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 2.52E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.84E-08 8.84E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 5.36E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.57E-10 1.87E-10 mg/kg-day 5.00E-05 mg/kg-day 3.75E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.43E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-08 5.01E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 2.92E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-05 mg/kg-day 2.40E-02 mg/kg-day 4.26E-04
Mercury, inorganic 3.18E+00 mg/kg 2.02E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.08E-08 mg/kg-day 3.00E-04 mg/kg-day 2.36E-04
Naphthalene 8.47E-01 mg/kg 5.39E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.89E-08 mg/kg-day 2.00E-02 mg/kg-day 9.43E-07
PCBs (non DLC) 2.53E+00 mg/kg 1.61E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.22E-08 5.63E-08 mg/kg-day 2.00E-05 mg/kg-day 2.82E-03
PCBs, total 2.67E+00 mg/kg 1.70E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.40E-08 5.94E-08 mg/kg-day 2.00E-05 mg/kg-day 2.97E-03
PCB-TEQ 3.38E-05 mg/kg 2.15E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.22E-08 7.52E-13 mg/kg-day 7.00E-10 mg/kg-day 1.07E-03
TCDD-TEQ 2.34E-03 mg/kg 1.49E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.23E-06 5.21E-11 mg/kg-day 7.00E-10 mg/kg-day 7.44E-02
Thallium 1.65E-01 mg/kg 1.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.67E-09 mg/kg-day 1.00E-05 mg/kg-day 3.67E-04
TPH C19-C40 2.54E+03 mg/kg 1.62E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.65E-05 mg/kg-day 3.00E+00 mg/kg-day 1.88E-05
TPH C9-C18 2.64E+02 mg/kg 1.68E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.88E-06 mg/kg-day 1.00E-02 mg/kg-day 5.88E-04
Trichloroethene 1.63E-03 mg/kg 1.04E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.77E-13 3.63E-11 mg/kg-day 5.00E-04 mg/kg-day 7.26E-08
Vanadium 2.79E+01 mg/kg 1.77E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.21E-07 mg/kg-day 5.04E-03 mg/kg-day 1.23E-04

Exposure Route Total (Total PCBs) (a) 2.59E-06 8.07E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.62E-06 8.16E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.3.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 7.07E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.06E-07 2.47E-07 mg/kg-day 3.00E-04 mg/kg-day 8.25E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 1.07E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.81E-08 3.74E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.24E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.03E-07 4.33E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-07 5.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 6.76E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.94E-09 2.37E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 6.44E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.02E-09 2.25E-06 mg/kg-day 2.00E-02 mg/kg-day 1.13E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.16E-10 3.91E-07 mg/kg-day 4.00E-02 mg/kg-day 9.78E-06
Cadmium, diet 4.91E+00 mg/kg 1.22E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.26E-09 mg/kg-day 2.50E-05 mg/kg-day 1.70E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.07E-09 5.11E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.28E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.33E-08 4.48E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 2.09E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.34E-09 7.30E-10 mg/kg-day 5.00E-05 mg/kg-day 1.46E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 7.25E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.29E-08 2.54E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 2.73E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.55E-08 mg/kg-day 2.00E-02 mg/kg-day 4.77E-06
PCBs (non DLC) 2.53E+00 mg/kg 8.77E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.75E-07 3.07E-07 mg/kg-day 2.00E-05 mg/kg-day 1.54E-02
PCBs, total 2.67E+00 mg/kg 9.26E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.85E-07 3.24E-07 mg/kg-day 2.00E-05 mg/kg-day 1.62E-02
PCB-TEQ 3.38E-05 mg/kg 2.51E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.77E-08 8.79E-13 mg/kg-day 7.00E-10 mg/kg-day 1.26E-03
TCDD-TEQ 2.34E-03 mg/kg 1.74E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.61E-06 6.09E-11 mg/kg-day 7.00E-10 mg/kg-day 8.70E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 6.29E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.20E-04 mg/kg-day 3.00E+00 mg/kg-day 7.34E-05
TPH C9-C18 2.64E+02 mg/kg 6.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.29E-05 mg/kg-day 1.00E-02 mg/kg-day 2.29E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.15E-06 1.07E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.18E-06 1.07E-01

SiteWide Exposure Medium Total (Total PCBs) 6.75E-06 1.87E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.80E-06 1.89E-01
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TABLE 7.3.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 7.57E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.65E-09 mg/kg-day 4.00E-04 mg/kg-day 6.62E-06
Arsenic, total 1.29E-03 mg/L 1.80E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.71E-09 6.32E-09 mg/kg-day 3.00E-04 mg/kg-day 2.11E-05
Benzene 8.00E-05 mg/L 1.12E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.16E-12 3.92E-10 mg/kg-day 4.00E-03 mg/kg-day 9.79E-08
Benzo(a)anthracene 2.93E-05 mg/L 4.10E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.99E-11 1.43E-10 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 6.35E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.64E-10 2.22E-10 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 9.01E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.58E-11 3.15E-10 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 2.78E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.90E-11 9.75E-09 mg/kg-day 2.00E-02 mg/kg-day 4.87E-07
Bromodichloromethane 2.76E-04 mg/L 3.86E-10 mg/kg-day 6.20E-02 (mg/kg-day)-1 2.39E-11 1.35E-09 mg/kg-day 2.00E-02 mg/kg-day 6.76E-08
Chloroform 1.34E-04 mg/L 1.87E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.56E-10 mg/kg-day 1.00E-02 mg/kg-day 6.56E-08
Chromium, total 2.97E-03 mg/L 4.16E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.45E-08 mg/kg-day 1.50E+00 mg/kg-day 9.70E-09
Cobalt 3.64E-04 mg/L 5.09E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.78E-09 mg/kg-day 3.00E-04 mg/kg-day 5.94E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.25E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.09E-11 4.36E-11 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.48E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.37E-11 5.19E-12 mg/kg-day 5.00E-05 mg/kg-day 1.04E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 4.56E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.33E-11 1.60E-10 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.33E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.67E-07 mg/kg-day 2.40E-02 mg/kg-day 1.95E-05
PCBs (non DLC) 1.74E-05 mg/L 2.43E-11 mg/kg-day 4.00E-01 (mg/kg-day)-1 9.74E-12 8.52E-11 mg/kg-day 2.00E-05 mg/kg-day 4.26E-06
PCBs, total 1.82E-05 mg/L 2.55E-11 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.02E-11 8.91E-11 mg/kg-day 2.00E-05 mg/kg-day 4.46E-06
PCB-TEQ 3.40E-10 mg/L 4.76E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.14E-11 1.67E-15 mg/kg-day 7.00E-10 mg/kg-day 2.38E-06
TCDD-TEQ 7.18E-09 mg/L 1.00E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.51E-09 3.52E-14 mg/kg-day 7.00E-10 mg/kg-day 5.02E-05
Thallium 9.76E-06 mg/L 1.37E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.78E-11 mg/kg-day 1.00E-05 mg/kg-day 4.78E-06
Trichloroethene 2.14E-04 mg/L 2.99E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.38E-11 1.05E-09 mg/kg-day 5.00E-04 mg/kg-day 2.10E-06

Exposure Route Total (Total PCBs) (a) 5.01E-09 1.15E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.09E-09 1.18E-04

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 4.47E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.56E-09 mg/kg-day 6.00E-05 mg/kg-day 2.61E-05
Arsenic, total 1.29E-03 mg/L 1.07E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.60E-09 3.73E-09 mg/kg-day 3.00E-04 mg/kg-day 1.24E-05
Benzene 8.00E-05 mg/L 1.54E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 8.45E-11 5.38E-09 mg/kg-day 4.00E-03 mg/kg-day 1.35E-06
Benzo(a)anthracene 2.93E-05 mg/L 4.51E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.30E-08 1.58E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.19E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.70E-07 4.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.72E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.25E-07 6.01E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 3.70E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.17E-09 1.29E-06 mg/kg-day 2.00E-02 mg/kg-day 6.47E-05
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 1.47E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.15E-09 mg/kg-day 1.00E-02 mg/kg-day 5.15E-07
Chromium, total 2.97E-03 mg/L 2.45E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.58E-09 mg/kg-day 1.95E-02 mg/kg-day 4.40E-07
Cobalt 3.64E-04 mg/L 1.20E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.21E-10 mg/kg-day 3.00E-04 mg/kg-day 1.40E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 3.62E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.64E-07 1.27E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 9.05E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.45E-09 3.17E-10 mg/kg-day 5.00E-05 mg/kg-day 6.34E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 9.03E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.59E-08 3.16E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 7.88E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.76E-07 mg/kg-day 9.60E-04 mg/kg-day 2.87E-04
PCBs (non DLC) 1.74E-05 mg/L 8.64E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.46E-09 3.02E-08 mg/kg-day 2.00E-05 mg/kg-day 1.51E-03
PCBs, total 1.82E-05 mg/L 9.04E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.62E-09 3.16E-08 mg/kg-day 2.00E-05 mg/kg-day 1.58E-03
PCB-TEQ 3.40E-10 mg/L 1.69E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.53E-08 5.91E-13 mg/kg-day 7.00E-10 mg/kg-day 8.44E-04
TCDD-TEQ 7.18E-09 mg/L 5.25E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.87E-07 1.84E-11 mg/kg-day 7.00E-10 mg/kg-day 2.62E-02
Thallium 9.76E-06 mg/L 8.06E-12 mg/kg-day NA (mg/kg-day)-1 NA 2.82E-11 mg/kg-day 1.00E-05 mg/kg-day 2.82E-06
Trichloroethene 2.14E-04 mg/L 4.33E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.99E-10 1.52E-08 mg/kg-day 5.00E-04 mg/kg-day 3.03E-05

Exposure Route Total (Total PCBs) (a) 2.16E-06 2.83E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.18E-06 2.90E-02

SiteWide Exposure Medium Total (Total PCBs) 2.16E-06 2.84E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.19E-06 2.91E-02
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TABLE 7.3.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Tissue RME Mixed Fish SiteWide Ingestion 
4,4'-DDD 7.45E-02 mg/kg 9.21E-06 mg/kg-day 2.40E-01 (mg/kg-day)-1 2.21E-06 3.22E-05 mg/kg-day 5.00E-04 mg/kg-day 6.44E-02
4,4'-DDE 1.28E-01 mg/kg 1.58E-05 mg/kg-day 3.40E-01 (mg/kg-day)-1 5.38E-06 5.54E-05 mg/kg-day 5.00E-04 mg/kg-day 1.11E-01
4,4'-DDT 5.07E-03 mg/kg 6.27E-07 mg/kg-day 3.40E-01 (mg/kg-day)-1 2.13E-07 2.19E-06 mg/kg-day 5.00E-04 mg/kg-day 4.39E-03
Aldrin 1.30E-04 mg/kg 1.61E-08 mg/kg-day 1.70E+01 (mg/kg-day)-1 2.73E-07 5.62E-08 mg/kg-day 3.00E-05 mg/kg-day 1.87E-03
Antimony 3.68E-02 mg/kg 4.55E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.59E-05 mg/kg-day 4.00E-04 mg/kg-day 3.98E-02
Benzo(a)anthracene 2.09E-03 mg/kg 2.58E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.89E-07 9.04E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 2.96E-04 mg/kg 3.66E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.67E-07 1.28E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.80E-01 mg/kg 3.46E-05 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.84E-07 1.21E-04 mg/kg-day 2.00E-02 mg/kg-day 6.06E-03
Chromium, total 1.73E-01 mg/kg 2.14E-05 mg/kg-day NA (mg/kg-day)-1 NA 7.48E-05 mg/kg-day 1.50E+00 mg/kg-day 4.99E-05
cis-Chlordane 9.94E-02 mg/kg 1.23E-05 mg/kg-day 3.50E-01 (mg/kg-day)-1 4.30E-06 4.30E-05 mg/kg-day 5.00E-04 mg/kg-day 8.60E-02
cis-Nonachlor 1.83E-02 mg/kg 2.26E-06 mg/kg-day 1.02E+00 (mg/kg-day)-1 2.30E-06 7.91E-06 mg/kg-day 1.72E-04 mg/kg-day 4.59E-02
Cobalt 1.95E-02 mg/kg 2.41E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.43E-06 mg/kg-day 3.00E-04 mg/kg-day 2.81E-02
Dieldrin 2.39E-02 mg/kg 2.95E-06 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.73E-05 1.03E-05 mg/kg-day 5.00E-05 mg/kg-day 2.07E-01
Gamma-chlordane 2.48E-02 mg/kg 3.06E-06 mg/kg-day 3.50E-01 (mg/kg-day)-1 1.07E-06 1.07E-05 mg/kg-day 5.00E-04 mg/kg-day 2.15E-02
Heptachlor epoxide 9.56E-03 mg/kg 1.18E-06 mg/kg-day 9.10E+00 (mg/kg-day)-1 1.08E-05 4.13E-06 mg/kg-day 1.30E-05 mg/kg-day 3.18E-01
Hexachlorobenzene 5.73E-03 mg/kg 7.08E-07 mg/kg-day 1.60E+00 (mg/kg-day)-1 1.13E-06 2.48E-06 mg/kg-day 8.00E-04 mg/kg-day 3.10E-03
Mercury, inorganic 7.65E-02 mg/kg 9.45E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.31E-05 mg/kg-day 3.00E-04 mg/kg-day 1.10E-01
Methyl mercury 3.19E-01 mg/kg 3.94E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-04 mg/kg-day 1.00E-04 mg/kg-day 1.38E+00
Oxychlordane 1.74E-02 mg/kg 2.15E-06 mg/kg-day 1.96E+00 (mg/kg-day)-1 4.21E-06 7.53E-06 mg/kg-day 8.93E-05 mg/kg-day 8.43E-02
PCBs (non DLC) 1.90E+00 mg/kg 2.35E-04 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.70E-04 8.22E-04 mg/kg-day 2.00E-05 mg/kg-day 4.11E+01
PCBs, total 2.04E+00 mg/kg 2.52E-04 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.04E-04 8.82E-04 mg/kg-day 2.00E-05 mg/kg-day 4.41E+01
PCB-TEQ 2.15E-05 mg/kg 2.66E-09 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.99E-04 9.30E-09 mg/kg-day 7.00E-10 mg/kg-day 1.33E+01
Selenium 6.38E-01 mg/kg 7.88E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.76E-04 mg/kg-day 5.00E-03 mg/kg-day 5.52E-02
TCDD-TEQ 1.06E-04 mg/kg 1.31E-08 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.96E-03 4.58E-08 mg/kg-day 7.00E-10 mg/kg-day 6.55E+01
Thallium 7.13E-03 mg/kg 8.81E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.08E-06 mg/kg-day 1.00E-05 mg/kg-day 3.08E-01
trans-Nonachlor 2.07E-02 mg/kg 2.56E-06 mg/kg-day 6.97E+00 (mg/kg-day)-1 1.78E-05 8.95E-06 mg/kg-day 2.51E-05 mg/kg-day 3.56E-01

Exposure Route Total (Total PCBs) (a) 2.57E-03 1.13E+02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.93E-03 1.23E+02

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish (Total PCBs) (a) 2.58E-03 1.13E+02
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish  [PCB-TEQ & PCBs (non DLC)] (b) 2.94E-03 1.23E+02
Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
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Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 
for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in fish tissue 
from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.4.RME
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 6.32E-05 mg/kg-day NA (mg/kg-day)-1 NA
Sediment Antimony 1.23E+00 mg/kg 7.82E-09 mg/kg-day NA (mg/kg-day)-1 NA

Arsenic, total 9.51E+00 mg/kg 3.63E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.44E-08
Benzene 5.60E-04 mg/kg 3.56E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.96E-13
Benzo(a)anthracene 3.32E+00 mg/kg 2.11E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.54E-08
Benzo(a)pyrene 3.84E+00 mg/kg 2.44E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.78E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 2.87E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.10E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.34E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.75E-10
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.65E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.32E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.61E-10
Cadmium, diet 4.91E+00 mg/kg 3.12E-08 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg 4.95E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.47E-08
Chromium, total 1.78E+02 mg/kg 1.13E-06 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 2.88E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.10E-10
Cobalt 7.61E+00 mg/kg 4.84E-08 mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg 1.14E-06 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 2.52E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.84E-08
Dieldrin 8.42E-03 mg/kg 5.36E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.57E-10
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.43E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-08
Manganese, nondiet 4.59E+02 mg/kg 2.92E-06 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg 2.02E-08 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 5.39E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 1.61E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.22E-08
PCBs, total 2.67E+00 mg/kg 1.70E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.40E-08
PCB-TEQ 3.38E-05 mg/kg 2.15E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.22E-08
TCDD-TEQ 2.34E-03 mg/kg 1.49E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.23E-06
Thallium 1.65E-01 mg/kg 1.05E-09 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 1.62E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 1.68E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg 1.04E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.77E-13
Vanadium 2.79E+01 mg/kg 1.77E-07 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 2.59E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.62E-06

Intake/Exposure 
Concentration
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TABLE 7.4.RME
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.51E+00 mg/kg 7.07E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.06E-07
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.32E+00 mg/kg 1.07E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.81E-08
Benzo(a)pyrene 3.84E+00 mg/kg 1.24E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.03E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-07
Benzo(k)fluoranthene 2.10E+00 mg/kg 6.76E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.94E-09
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 6.44E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.02E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.16E-10
Cadmium, diet 4.91E+00 mg/kg 1.22E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.07E-09
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.28E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.33E-08
Dieldrin 8.42E-03 mg/kg 2.09E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.34E-09
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 7.25E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.29E-08
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 2.73E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 8.77E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.75E-07
PCBs, total 2.67E+00 mg/kg 9.26E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.85E-07
PCB-TEQ 3.38E-05 mg/kg 2.51E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.77E-08
TCDD-TEQ 2.34E-03 mg/kg 1.74E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.61E-06
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 6.29E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 6.54E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.15E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.18E-06

SiteWide Exposure Medium Total (Total PCBs) 6.75E-06
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.80E-06
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TABLE 7.4.RME
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Surface Water Surface SiteWide Ingestion 
Water Antimony 5.41E-04 mg/kg 7.57E-10 mg/kg-day NA (mg/kg-day)-1 NA

Arsenic, total 1.29E-03 mg/kg 1.80E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.71E-09
Benzene 8.00E-05 mg/kg 1.12E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.16E-12
Benzo(a)anthracene 2.93E-05 mg/kg 4.10E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.99E-11
Benzo(a)pyrene 4.54E-05 mg/kg 6.35E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.64E-10
Benzo(b)fluoranthene 6.44E-05 mg/kg 9.01E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.58E-11
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 2.78E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.90E-11
Bromodichloromethane 2.76E-04 mg/kg 3.86E-10 mg/kg-day 6.20E-02 (mg/kg-day)-1 2.39E-11
Chloroform 1.34E-04 mg/kg 1.87E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 4.16E-09 mg/kg-day NA (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 5.09E-10 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 1.25E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.09E-11
Dieldrin 1.06E-06 mg/kg 1.48E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.37E-11
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 4.56E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.33E-11
Manganese, nondiet 9.54E-02 mg/kg 1.33E-07 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 2.43E-11 mg/kg-day 4.00E-01 (mg/kg-day)-1 9.74E-12
PCBs, total 1.82E-05 mg/kg 2.55E-11 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.02E-11
PCB-TEQ 3.40E-10 mg/kg 4.76E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.14E-11
TCDD-TEQ 7.18E-09 mg/kg 1.00E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.51E-09
Thallium 9.76E-06 mg/kg 1.37E-11 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 2.99E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.38E-11

Exposure Route Total (Total PCBs) (a) 5.01E-09
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.09E-09

Surface Water Surface SiteWide Dermal
Water Antimony 5.41E-04 mg/kg 4.47E-10 mg/kg-day NA (mg/kg-day)-1 NA

Arsenic, total 1.29E-03 mg/kg 1.07E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.60E-09
Benzene 8.00E-05 mg/kg 1.54E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 8.45E-11
Benzo(a)anthracene 2.93E-05 mg/kg 4.51E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.30E-08
Benzo(a)pyrene 4.54E-05 mg/kg 1.19E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.70E-07
Benzo(b)fluoranthene 6.44E-05 mg/kg 1.72E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.25E-07
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 3.70E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.17E-09
Bromodichloromethane 2.76E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chloroform 1.34E-04 mg/kg 1.47E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 2.45E-09 mg/kg-day NA (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 1.20E-10 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 3.62E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.64E-07
Dieldrin 1.06E-06 mg/kg 9.05E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.45E-09
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 9.03E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.59E-08
Manganese, nondiet 9.54E-02 mg/kg 7.88E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 8.64E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.46E-09
PCBs, total 1.82E-05 mg/kg 9.04E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.62E-09
PCB-TEQ 3.40E-10 mg/kg 1.69E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.53E-08
TCDD-TEQ 7.18E-09 mg/kg 5.25E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.87E-07
Thallium 9.76E-06 mg/kg 8.06E-12 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 4.33E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.99E-10

Exposure Route Total (Total PCBs) (a) 2.16E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.18E-06

SiteWide Exposure Medium Total (Total PCBs) 2.16E-06
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.19E-06
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TABLE 7.4.RME
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Tissue RME Mixed Diet SiteWide Ingestion 
4,4'-DDD 7.45E-02 mg/kg 1.35E-05 mg/kg-day 2.40E-01 (mg/kg-day)-1 3.25E-06
4,4'-DDE 1.28E-01 mg/kg 2.32E-05 mg/kg-day 3.40E-01 (mg/kg-day)-1 7.90E-06
4,4'-DDT 5.07E-03 mg/kg 9.20E-07 mg/kg-day 3.40E-01 (mg/kg-day)-1 3.13E-07
Aldrin 1.30E-04 mg/kg 2.36E-08 mg/kg-day 1.70E+01 (mg/kg-day)-1 4.01E-07
Antimony 3.68E-02 mg/kg 6.68E-06 mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.09E-03 mg/kg 7.67E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.60E-07
Benzo(a)pyrene 2.96E-04 mg/kg 1.09E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.93E-07
Bis(2-ethylhexyl) phthalate 2.80E-01 mg/kg 5.08E-05 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.12E-07
Chromium, total 1.73E-01 mg/kg 3.14E-05 mg/kg-day NA (mg/kg-day)-1 NA
cis-Chlordane 9.94E-02 mg/kg 1.80E-05 mg/kg-day 3.50E-01 (mg/kg-day)-1 6.32E-06
cis-Nonachlor 1.83E-02 mg/kg 3.32E-06 mg/kg-day 1.02E+00 (mg/kg-day)-1 3.37E-06
Cobalt 1.95E-02 mg/kg 3.54E-06 mg/kg-day NA (mg/kg-day)-1 NA
Dieldrin 2.39E-02 mg/kg 4.34E-06 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.94E-05
Gamma-chlordane 2.48E-02 mg/kg 4.50E-06 mg/kg-day 3.50E-01 (mg/kg-day)-1 1.58E-06
Heptachlor epoxide 9.56E-03 mg/kg 1.74E-06 mg/kg-day 9.10E+00 (mg/kg-day)-1 1.58E-05
Hexachlorobenzene 5.73E-03 mg/kg 1.04E-06 mg/kg-day 1.60E+00 (mg/kg-day)-1 1.66E-06
Mercury, inorganic 7.65E-02 mg/kg 1.39E-05 mg/kg-day NA (mg/kg-day)-1 NA
Methyl mercury 3.19E-01 mg/kg 5.79E-05 mg/kg-day NA (mg/kg-day)-1 NA
Oxychlordane 1.74E-02 mg/kg 3.16E-06 mg/kg-day 1.96E+00 (mg/kg-day)-1 6.19E-06
PCBs (non DLC) 1.90E+00 mg/kg 3.45E-04 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.90E-04
PCBs, total 2.04E+00 mg/kg 3.70E-04 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.41E-04
PCB-TEQ 2.15E-05 mg/kg 3.90E-09 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.86E-04
Selenium 6.38E-01 mg/kg 1.16E-04 mg/kg-day NA (mg/kg-day)-1 NA
TCDD-TEQ 1.06E-04 mg/kg 1.92E-08 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.89E-03
Thallium 7.13E-03 mg/kg 1.29E-06 mg/kg-day NA (mg/kg-day)-1 NA
trans-Nonachlor 2.07E-02 mg/kg 3.76E-06 mg/kg-day 6.97E+00 (mg/kg-day)-1 2.62E-05

Exposure Route Total (Total PCBs) (a) 3.77E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.31E-03

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Diet (Total PCBs) (a) 3.78E-03
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Diet  [PCB-TEQ & PCBs (non DLC)] (b) 4.32E-03

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 
for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in fish tissue 
from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk 
Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are 
applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a 
result of these updates, there are changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for 
benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 
10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main 
body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 7.5.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER CHILD (1 TO <7 years)  - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Tissue Crab Sitewide Ingestion 

4,4'-DDD 2.08E-02 mg/kg 7.34E-07 mg/kg-day 2.40E-01 (mg/kg-day)-1 1.76E-07 8.56E-06 mg/kg-day 5.00E-04 mg/kg-day 1.71E-02
4,4'-DDE 4.95E-02 mg/kg 1.75E-06 mg/kg-day 3.40E-01 (mg/kg-day)-1 5.94E-07 2.04E-05 mg/kg-day 5.00E-04 mg/kg-day 4.08E-02
Arsenic, inorganic 1.69E-02 mg/kg 5.96E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.95E-07 6.96E-06 mg/kg-day 3.00E-04 mg/kg-day 2.32E-02
Arsenic, organic/other forms 1.06E+00 mg/kg 3.75E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.37E-04 mg/kg-day 2.00E-02 mg/kg-day 2.19E-02
Benzo(a)anthracene 2.88E-03 mg/kg 4.27E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.12E-07 1.19E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 1.74E-03 mg/kg 2.58E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.88E-06 7.16E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.95E-03 mg/kg 5.86E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.27E-07 1.63E-06 mg/kg-day NA mg/kg-day NA
Cadmium, diet 1.12E-01 mg/kg 3.95E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.61E-05 mg/kg-day 1.00E-03 mg/kg-day 4.61E-02
Chromium, total 9.79E-01 mg/kg 3.46E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.03E-04 mg/kg-day 1.50E+00 mg/kg-day 2.69E-04
cis-Nonachlor 7.86E-03 mg/kg 2.77E-07 mg/kg-day 1.02E+00 (mg/kg-day)-1 2.82E-07 3.24E-06 mg/kg-day 1.72E-04 mg/kg-day 1.88E-02
Cobalt 4.56E-02 mg/kg 1.61E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.88E-05 mg/kg-day 3.00E-04 mg/kg-day 6.26E-02
Copper 2.43E+01 mg/kg 8.59E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.00E-02 mg/kg-day 4.00E-02 mg/kg-day 2.51E-01
Dieldrin 9.39E-03 mg/kg 3.31E-07 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.30E-06 3.87E-06 mg/kg-day 5.00E-05 mg/kg-day 7.73E-02
Heptachlor epoxide 1.00E-02 mg/kg 3.53E-07 mg/kg-day 9.10E+00 (mg/kg-day)-1 3.21E-06 4.12E-06 mg/kg-day 1.30E-05 mg/kg-day 3.17E-01
Hexachlorobenzene 3.01E-03 mg/kg 1.06E-07 mg/kg-day 1.60E+00 (mg/kg-day)-1 1.70E-07 1.24E-06 mg/kg-day 8.00E-04 mg/kg-day 1.55E-03
Indeno(1,2,3-cd)pyrene 1.69E-03 mg/kg 2.51E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.83E-07 6.96E-07 mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.01E-02 mg/kg 1.06E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-05 mg/kg-day 3.00E-04 mg/kg-day 4.13E-02
Methyl mercury 1.40E-01 mg/kg 4.94E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.76E-05 mg/kg-day 1.00E-04 mg/kg-day 5.76E-01
Oxychlordane 3.57E-02 mg/kg 1.26E-06 mg/kg-day 1.96E+00 (mg/kg-day)-1 2.47E-06 1.47E-05 mg/kg-day 8.93E-05 mg/kg-day 1.65E-01
PCBs (non DLC) 3.11E-01 mg/kg 1.28E-05 mg/kg-day 1.71E+00 (mg/kg-day)-1 2.20E-05 1.50E-04 mg/kg-day 2.34E-05 mg/kg-day 6.40E+00
PCBs, total 3.64E-01 mg/kg 1.28E-05 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.57E-05 1.50E-04 mg/kg-day 2.00E-05 mg/kg-day 7.49E+00
PCB-TEQ 1.15E-05 mg/kg 2.71E-05 mg/kg-day 2.24E+00 (mg/kg-day)-1 6.07E-05 3.16E-04 mg/kg-day 4.69E-05 mg/kg-day 6.74E+00
Selenium 7.68E-01 mg/kg 2.71E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.16E-04 mg/kg-day 5.00E-03 mg/kg-day 6.32E-02
TCDD-TEQ 5.96E-05 mg/kg 2.10E-09 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.16E-04 2.45E-08 mg/kg-day 7.00E-10 mg/kg-day 3.51E+01
Thallium 1.61E-03 mg/kg 5.68E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.63E-07 mg/kg-day 1.00E-05 mg/kg-day 6.63E-02
Zinc 4.12E+01 mg/kg 1.45E-03 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-02 mg/kg-day 3.00E-01 mg/kg-day 5.66E-02

Exposure Route Total (Total PCBs) (a) 3.57E-04 4.44E+01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.14E-04 5.01E+01

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 3.57E-04 4.44E+01
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 4.14E-04 5.01E+01
Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 
4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor and oxychlordane in crab tissue from 
those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have 
been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 7.6.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 1.75E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-03 mg/kg-day 1.00E+00 mg/kg-day 1.02E-03
Sediment Antimony 1.23E+00 mg/kg 2.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-07 mg/kg-day 4.00E-04 mg/kg-day 3.16E-04

Arsenic, total 9.51E+00 mg/kg 1.00E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.51E-07 5.86E-07 mg/kg-day 3.00E-04 mg/kg-day 1.95E-03
Benzene 5.60E-04 mg/kg 9.86E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.42E-13 5.75E-11 mg/kg-day 4.00E-03 mg/kg-day 1.44E-08
Benzo(a)anthracene 3.32E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.07E-07 3.41E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.69E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.23E-06 3.95E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.99E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-07 4.64E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 9.25E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.75E-09 2.16E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 4.58E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.41E-09 2.67E-06 mg/kg-day 2.00E-02 mg/kg-day 1.34E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.53E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.12E-09 3.57E-07 mg/kg-day 4.00E-02 mg/kg-day 8.91E-06
Cadmium, diet 4.91E+00 mg/kg 8.65E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.04E-07 mg/kg-day 1.00E-03 mg/kg-day 5.04E-04
Chromium, hexavalent 7.78E+00 mg/kg 3.43E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-07 7.99E-07 mg/kg-day 3.00E-03 mg/kg-day 2.66E-04
Chromium, total 1.78E+02 mg/kg 3.14E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.83E-05 mg/kg-day 1.50E+00 mg/kg-day 1.22E-05
Chrysene 4.53E+00 mg/kg 1.99E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.46E-09 4.65E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 1.34E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.82E-07 mg/kg-day 3.00E-04 mg/kg-day 2.61E-03
Copper 1.80E+02 mg/kg 3.17E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.85E-05 mg/kg-day 4.00E-02 mg/kg-day 4.62E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.75E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.28E-07 4.08E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.48E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.37E-09 8.65E-10 mg/kg-day 5.00E-05 mg/kg-day 1.73E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 9.91E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.23E-08 2.31E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 8.08E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.72E-05 mg/kg-day 2.40E-02 mg/kg-day 1.96E-03
Mercury, inorganic 3.18E+00 mg/kg 5.60E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.27E-07 mg/kg-day 3.00E-04 mg/kg-day 1.09E-03
Naphthalene 8.47E-01 mg/kg 1.49E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.70E-08 mg/kg-day 2.00E-02 mg/kg-day 4.35E-06
PCBs (non DLC) 2.53E+00 mg/kg 4.46E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.91E-08 2.60E-07 mg/kg-day 2.00E-05 mg/kg-day 1.30E-02
PCBs, total 2.67E+00 mg/kg 4.70E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.41E-08 2.74E-07 mg/kg-day 2.00E-05 mg/kg-day 1.37E-02
PCB-TEQ 3.38E-05 mg/kg 5.95E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.93E-08 3.47E-12 mg/kg-day 7.00E-10 mg/kg-day 4.96E-03
TCDD-TEQ 2.34E-03 mg/kg 4.12E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.18E-06 2.40E-10 mg/kg-day 7.00E-10 mg/kg-day 3.43E-01
Thallium 1.65E-01 mg/kg 2.91E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-08 mg/kg-day 1.00E-05 mg/kg-day 1.70E-03
TPH C19-C40 2.54E+03 mg/kg 4.47E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-04 mg/kg-day 3.00E+00 mg/kg-day 8.70E-05
TPH C9-C18 2.64E+02 mg/kg 4.65E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.71E-05 mg/kg-day 1.00E-02 mg/kg-day 2.71E-03
Trichloroethene 1.63E-03 mg/kg 7.18E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.30E-12 1.67E-10 mg/kg-day 5.00E-04 mg/kg-day 3.35E-07
Vanadium 2.79E+01 mg/kg 4.91E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.87E-06 mg/kg-day 5.04E-03 mg/kg-day 5.69E-04

Exposure Route Total (Total PCBs) (a) 8.30E-06 3.73E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.39E-06 3.77E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.6.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 8.92E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.34E-07 5.20E-07 mg/kg-day 3.00E-04 mg/kg-day 1.73E-03
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 3.37E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.46E-07 7.87E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 3.90E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.85E-06 9.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 4.59E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.35E-07 1.07E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 2.13E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.56E-08 4.98E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 8.13E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.14E-08 4.74E-06 mg/kg-day 2.00E-02 mg/kg-day 2.37E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.52E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.57E-09 8.22E-07 mg/kg-day 4.00E-02 mg/kg-day 2.06E-05
Cadmium, diet 4.91E+00 mg/kg 1.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.95E-09 mg/kg-day 2.50E-05 mg/kg-day 3.58E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 4.60E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.36E-09 1.07E-06 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 4.03E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.94E-07 9.41E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 2.63E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.21E-09 1.53E-09 mg/kg-day 5.00E-05 mg/kg-day 3.07E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.29E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.67E-07 5.33E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 3.44E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.01E-07 mg/kg-day 2.00E-02 mg/kg-day 1.00E-05
PCBs (non DLC) 2.53E+00 mg/kg 1.11E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.21E-07 6.46E-07 mg/kg-day 2.00E-05 mg/kg-day 3.23E-02
PCBs, total 2.67E+00 mg/kg 1.17E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.34E-07 6.81E-07 mg/kg-day 2.00E-05 mg/kg-day 3.41E-02
PCB-TEQ 3.38E-05 mg/kg 3.17E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.75E-08 1.85E-12 mg/kg-day 7.00E-10 mg/kg-day 2.64E-03
TCDD-TEQ 2.34E-03 mg/kg 2.19E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.29E-06 1.28E-10 mg/kg-day 7.00E-10 mg/kg-day 1.83E-01
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 7.94E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.63E-04 mg/kg-day 3.00E+00 mg/kg-day 1.54E-04
TPH C9-C18 2.64E+02 mg/kg 8.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.81E-05 mg/kg-day 1.00E-02 mg/kg-day 4.81E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 7.58E-06 2.24E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.62E-06 2.25E-01

SiteWide Exposure Medium Total (Total PCBs) 1.59E-05 5.97E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.60E-05 6.02E-01
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TABLE 7.6.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 4.76E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.78E-08 mg/kg-day 4.00E-04 mg/kg-day 6.95E-05
Arsenic, total 1.29E-03 mg/L 1.14E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.70E-08 6.63E-08 mg/kg-day 3.00E-04 mg/kg-day 2.21E-04
Benzene 8.00E-05 mg/L 7.05E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.87E-11 4.11E-09 mg/kg-day 4.00E-03 mg/kg-day 1.03E-06
Benzo(a)anthracene 2.93E-05 mg/L 6.45E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.71E-10 1.51E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.00E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.30E-09 2.33E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.42E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-09 3.31E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.75E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.45E-10 1.02E-07 mg/kg-day 2.00E-02 mg/kg-day 5.11E-06
Bromodichloromethane 2.76E-04 mg/L 2.43E-09 mg/kg-day 6.20E-02 (mg/kg-day)-1 1.51E-10 1.42E-08 mg/kg-day 2.00E-02 mg/kg-day 7.09E-07
Chloroform 1.34E-04 mg/L 1.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.88E-09 mg/kg-day 1.00E-02 mg/kg-day 6.88E-07
Chromium, total 2.97E-03 mg/L 2.62E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-07 mg/kg-day 1.50E+00 mg/kg-day 1.02E-07
Cobalt 3.64E-04 mg/L 3.21E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.87E-08 mg/kg-day 3.00E-04 mg/kg-day 6.23E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.96E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.43E-09 4.57E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 9.33E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.49E-10 5.45E-11 mg/kg-day 5.00E-05 mg/kg-day 1.09E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 7.18E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.24E-10 1.67E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 8.40E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.90E-06 mg/kg-day 2.40E-02 mg/kg-day 2.04E-04
PCBs (non DLC) 1.74E-05 mg/L 1.53E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 6.13E-11 8.94E-10 mg/kg-day 2.00E-05 mg/kg-day 4.47E-05
PCBs, total 1.82E-05 mg/L 1.60E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 6.41E-11 9.35E-10 mg/kg-day 2.00E-05 mg/kg-day 4.67E-05
PCB-TEQ 3.40E-10 mg/L 2.99E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.49E-10 1.75E-14 mg/kg-day 7.00E-10 mg/kg-day 2.50E-05
TCDD-TEQ 7.18E-09 mg/L 6.32E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.48E-09 3.69E-13 mg/kg-day 7.00E-10 mg/kg-day 5.27E-04
Thallium 9.76E-06 mg/L 8.59E-11 mg/kg-day NA (mg/kg-day)-1 NA 5.01E-10 mg/kg-day 1.00E-05 mg/kg-day 5.01E-05
Trichloroethene 2.14E-04 mg/L 4.71E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.17E-10 1.10E-08 mg/kg-day 5.00E-04 mg/kg-day 2.20E-05

Exposure Route Total (Total PCBs) (a) 3.81E-08 1.21E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.86E-08 1.23E-03

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 8.45E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.93E-09 mg/kg-day 6.00E-05 mg/kg-day 8.22E-05
Arsenic, total 1.29E-03 mg/L 2.02E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.02E-09 1.18E-08 mg/kg-day 3.00E-04 mg/kg-day 3.92E-05
Benzene 8.00E-05 mg/L 2.91E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.60E-10 1.70E-08 mg/kg-day 4.00E-03 mg/kg-day 4.24E-06
Benzo(a)anthracene 2.93E-05 mg/L 2.14E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.56E-07 4.98E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 5.64E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.12E-06 1.32E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 8.13E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.93E-07 1.90E-06 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 6.99E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.79E-09 4.08E-06 mg/kg-day 2.00E-02 mg/kg-day 2.04E-04
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 2.79E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-08 mg/kg-day 1.00E-02 mg/kg-day 1.63E-06
Chromium, total 2.97E-03 mg/L 4.64E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.71E-08 mg/kg-day 1.95E-02 mg/kg-day 1.39E-06
Cobalt 3.64E-04 mg/L 2.28E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-09 mg/kg-day 3.00E-04 mg/kg-day 4.42E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.71E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.25E-06 4.00E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.71E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.74E-09 9.99E-10 mg/kg-day 5.00E-05 mg/kg-day 2.00E-05
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 4.27E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.12E-07 9.97E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.49E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.70E-07 mg/kg-day 9.60E-04 mg/kg-day 9.06E-04
PCBs (non DLC) 1.74E-05 mg/L 1.63E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 6.54E-09 9.54E-08 mg/kg-day 2.00E-05 mg/kg-day 4.77E-03
PCBs, total 1.82E-05 mg/L 1.71E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 6.84E-09 9.98E-08 mg/kg-day 2.00E-05 mg/kg-day 4.99E-03
PCB-TEQ 3.40E-10 mg/L 3.19E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.79E-08 1.86E-12 mg/kg-day 7.00E-10 mg/kg-day 2.66E-03
TCDD-TEQ 7.18E-09 mg/L 9.93E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.49E-06 5.79E-11 mg/kg-day 7.00E-10 mg/kg-day 8.27E-02
Thallium 9.76E-06 mg/L 1.53E-11 mg/kg-day NA (mg/kg-day)-1 NA 8.90E-11 mg/kg-day 1.00E-05 mg/kg-day 8.90E-06
Trichloroethene 2.14E-04 mg/L 2.05E-08 mg/kg-day 4.60E-02 (mg/kg-day)-1 9.43E-10 4.78E-08 mg/kg-day 5.00E-04 mg/kg-day 9.57E-05

Exposure Route Total (Total PCBs) (a) 7.94E-06 8.91E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.99E-06 9.15E-02

SiteWide Exposure Medium Total (Total PCBs) 7.98E-06 9.03E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.03E-06 9.28E-02
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TABLE 7.6.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Tissue Crab Sitewide Ingestion 
4,4'-DDD 2.08E-02 mg/kg 9.60E-07 mg/kg-day 2.40E-01 (mg/kg-day)-1 2.30E-07 5.60E-06 mg/kg-day 5.00E-04 mg/kg-day 1.12E-02
4,4'-DDE 4.95E-02 mg/kg 2.28E-06 mg/kg-day 3.40E-01 (mg/kg-day)-1 7.77E-07 1.33E-05 mg/kg-day 5.00E-04 mg/kg-day 2.67E-02
Arsenic, inorganic 1.69E-02 mg/kg 7.80E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.17E-06 4.55E-06 mg/kg-day 3.00E-04 mg/kg-day 1.52E-02
Arsenic, organic/other forms 1.06E+00 mg/kg 4.90E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.86E-04 mg/kg-day 2.00E-02 mg/kg-day 1.43E-02
Benzo(a)anthracene 2.88E-03 mg/kg 3.32E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.43E-07 7.75E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 1.74E-03 mg/kg 2.01E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.47E-06 4.68E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.95E-03 mg/kg 4.56E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.33E-07 1.06E-06 mg/kg-day NA mg/kg-day NA
Cadmium, diet 1.12E-01 mg/kg 5.17E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.02E-05 mg/kg-day 1.00E-03 mg/kg-day 3.02E-02
Chromium, total 9.79E-01 mg/kg 4.52E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.64E-04 mg/kg-day 1.50E+00 mg/kg-day 1.76E-04
cis-Nonachlor 7.86E-03 mg/kg 3.63E-07 mg/kg-day 1.02E+00 (mg/kg-day)-1 3.68E-07 2.12E-06 mg/kg-day 1.72E-04 mg/kg-day 1.23E-02
Cobalt 4.56E-02 mg/kg 2.10E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.23E-05 mg/kg-day 3.00E-04 mg/kg-day 4.09E-02
Copper 2.43E+01 mg/kg 1.12E-03 mg/kg-day NA (mg/kg-day)-1 NA 6.55E-03 mg/kg-day 4.00E-02 mg/kg-day 1.64E-01
Dieldrin 9.39E-03 mg/kg 4.33E-07 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.93E-06 2.53E-06 mg/kg-day 5.00E-05 mg/kg-day 5.06E-02
Heptachlor epoxide 1.00E-02 mg/kg 4.62E-07 mg/kg-day 9.10E+00 (mg/kg-day)-1 4.20E-06 2.69E-06 mg/kg-day 1.30E-05 mg/kg-day 2.07E-01
Hexachlorobenzene 3.01E-03 mg/kg 1.39E-07 mg/kg-day 1.60E+00 (mg/kg-day)-1 2.22E-07 8.10E-07 mg/kg-day 8.00E-04 mg/kg-day 1.01E-03
Indeno(1,2,3-cd)pyrene 1.69E-03 mg/kg 1.95E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.42E-07 4.55E-07 mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.01E-02 mg/kg 1.39E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.10E-06 mg/kg-day 3.00E-04 mg/kg-day 2.70E-02
Methyl mercury 1.40E-01 mg/kg 6.46E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.77E-05 mg/kg-day 1.00E-04 mg/kg-day 3.77E-01
Oxychlordane 3.57E-02 mg/kg 1.65E-06 mg/kg-day 1.96E+00 (mg/kg-day)-1 3.23E-06 9.61E-06 mg/kg-day 8.93E-05 mg/kg-day 1.08E-01
PCBs (non DLC) 3.11E-01 mg/kg 1.44E-05 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.87E-05 8.37E-05 mg/kg-day 2.00E-05 mg/kg-day 4.19E+00
PCBs, total 3.64E-01 mg/kg 1.68E-05 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.36E-05 9.80E-05 mg/kg-day 2.00E-05 mg/kg-day 4.90E+00
PCB-TEQ 1.15E-05 mg/kg 5.29E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.93E-05 3.09E-09 mg/kg-day 7.00E-10 mg/kg-day 4.41E+00
Selenium 7.68E-01 mg/kg 3.54E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.07E-04 mg/kg-day 5.00E-03 mg/kg-day 4.14E-02
TCDD-TEQ 5.96E-05 mg/kg 2.75E-09 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.13E-04 1.60E-08 mg/kg-day 7.00E-10 mg/kg-day 2.29E+01
Thallium 1.61E-03 mg/kg 7.43E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.33E-07 mg/kg-day 1.00E-05 mg/kg-day 4.33E-02
Zinc 4.12E+01 mg/kg 1.90E-03 mg/kg-day NA (mg/kg-day)-1 NA 1.11E-02 mg/kg-day 3.00E-01 mg/kg-day 3.70E-02

Exposure Route Total (Total PCBs) (a) 4.66E-04 2.90E+01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.40E-04 3.27E+01

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 4.89E-04 2.97E+01
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 5.64E-04 3.34E+01
Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 
4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor and oxychlordane in crab tissue from 
those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have 
been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 7.7.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 6.32E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.21E-04 mg/kg-day 1.00E+00 mg/kg-day 2.21E-04
Sediment Antimony 1.23E+00 mg/kg 7.82E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-08 mg/kg-day 4.00E-04 mg/kg-day 6.85E-05

Arsenic, total 9.51E+00 mg/kg 3.63E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.44E-08 1.27E-07 mg/kg-day 3.00E-04 mg/kg-day 4.23E-04
Benzene 5.60E-04 mg/kg 3.56E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.96E-13 1.25E-11 mg/kg-day 4.00E-03 mg/kg-day 3.12E-09
Benzo(a)anthracene 3.32E+00 mg/kg 2.11E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.54E-08 7.39E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 2.44E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.78E-07 8.55E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 2.87E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.10E-08 1.01E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.34E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.75E-10 4.67E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.65E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.32E-09 5.79E-07 mg/kg-day 2.00E-02 mg/kg-day 2.89E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.61E-10 7.72E-08 mg/kg-day 4.00E-02 mg/kg-day 1.93E-06
Cadmium, diet 4.91E+00 mg/kg 3.12E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-07 mg/kg-day 1.00E-03 mg/kg-day 1.09E-04
Chromium, hexavalent 7.78E+00 mg/kg 4.95E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.47E-08 1.73E-07 mg/kg-day 3.00E-03 mg/kg-day 5.77E-05
Chromium, total 1.78E+02 mg/kg 1.13E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.96E-06 mg/kg-day 1.50E+00 mg/kg-day 2.64E-06
Chrysene 4.53E+00 mg/kg 2.88E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.10E-10 1.01E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 4.84E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.69E-07 mg/kg-day 3.00E-04 mg/kg-day 5.65E-04
Copper 1.80E+02 mg/kg 1.14E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.01E-06 mg/kg-day 4.00E-02 mg/kg-day 1.00E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 2.52E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.84E-08 8.84E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 5.36E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.57E-10 1.87E-10 mg/kg-day 5.00E-05 mg/kg-day 3.75E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.43E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-08 5.01E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 2.92E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-05 mg/kg-day 2.40E-02 mg/kg-day 4.26E-04
Mercury, inorganic 3.18E+00 mg/kg 2.02E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.08E-08 mg/kg-day 3.00E-04 mg/kg-day 2.36E-04
Naphthalene 8.47E-01 mg/kg 5.39E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.89E-08 mg/kg-day 2.00E-02 mg/kg-day 9.43E-07
PCBs (non DLC) 2.53E+00 mg/kg 1.61E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.22E-08 5.63E-08 mg/kg-day 2.00E-05 mg/kg-day 2.82E-03
PCBs, total 2.67E+00 mg/kg 1.70E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.40E-08 5.94E-08 mg/kg-day 2.00E-05 mg/kg-day 2.97E-03
PCB-TEQ 3.38E-05 mg/kg 2.15E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.22E-08 7.52E-13 mg/kg-day 7.00E-10 mg/kg-day 1.07E-03
TCDD-TEQ 2.34E-03 mg/kg 1.49E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.23E-06 5.21E-11 mg/kg-day 7.00E-10 mg/kg-day 7.44E-02
Thallium 1.65E-01 mg/kg 1.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.67E-09 mg/kg-day 1.00E-05 mg/kg-day 3.67E-04
TPH C19-C40 2.54E+03 mg/kg 1.62E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.65E-05 mg/kg-day 3.00E+00 mg/kg-day 1.88E-05
TPH C9-C18 2.64E+02 mg/kg 1.68E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.88E-06 mg/kg-day 1.00E-02 mg/kg-day 5.88E-04
Trichloroethene 1.63E-03 mg/kg 1.04E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.77E-13 3.63E-11 mg/kg-day 5.00E-04 mg/kg-day 7.26E-08
Vanadium 2.79E+01 mg/kg 1.77E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.21E-07 mg/kg-day 5.04E-03 mg/kg-day 1.23E-04

Exposure Route Total (Total PCBs) (a) 2.59E-06 8.07E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.62E-06 8.16E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.7.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 7.07E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.06E-07 2.47E-07 mg/kg-day 3.00E-04 mg/kg-day 8.25E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 1.07E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.81E-08 3.74E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.24E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.03E-07 4.33E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-07 5.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 6.76E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.94E-09 2.37E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 6.44E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.02E-09 2.25E-06 mg/kg-day 2.00E-02 mg/kg-day 1.13E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.16E-10 3.91E-07 mg/kg-day 4.00E-02 mg/kg-day 9.78E-06
Cadmium, diet 4.91E+00 mg/kg 1.22E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.26E-09 mg/kg-day 2.50E-05 mg/kg-day 1.70E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.07E-09 5.11E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.28E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.33E-08 4.48E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 2.09E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.34E-09 7.30E-10 mg/kg-day 5.00E-05 mg/kg-day 1.46E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 7.25E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.29E-08 2.54E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 2.73E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.55E-08 mg/kg-day 2.00E-02 mg/kg-day 4.77E-06
PCBs (non DLC) 2.53E+00 mg/kg 8.77E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.75E-07 3.07E-07 mg/kg-day 2.00E-05 mg/kg-day 1.54E-02
PCBs, total 2.67E+00 mg/kg 9.26E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.85E-07 3.24E-07 mg/kg-day 2.00E-05 mg/kg-day 1.62E-02
PCB-TEQ 3.38E-05 mg/kg 2.51E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.77E-08 8.79E-13 mg/kg-day 7.00E-10 mg/kg-day 1.26E-03
TCDD-TEQ 2.34E-03 mg/kg 1.74E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.61E-06 6.09E-11 mg/kg-day 7.00E-10 mg/kg-day 8.70E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 6.29E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.20E-04 mg/kg-day 3.00E+00 mg/kg-day 7.34E-05
TPH C9-C18 2.64E+02 mg/kg 6.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.29E-05 mg/kg-day 1.00E-02 mg/kg-day 2.29E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.15E-06 1.07E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.18E-06 1.07E-01

SiteWide Exposure Medium Total (Total PCBs) 6.75E-06 1.87E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.80E-06 1.89E-01
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TABLE 7.7.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 7.57E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.65E-09 mg/kg-day 4.00E-04 mg/kg-day 6.62E-06
Arsenic, total 1.29E-03 mg/L 1.80E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.71E-09 6.32E-09 mg/kg-day 3.00E-04 mg/kg-day 2.11E-05
Benzene 8.00E-05 mg/L 1.12E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.16E-12 3.92E-10 mg/kg-day 4.00E-03 mg/kg-day 9.79E-08
Benzo(a)anthracene 2.93E-05 mg/L 4.10E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.99E-11 1.43E-10 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 6.35E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.64E-10 2.22E-10 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 9.01E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.58E-11 3.15E-10 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 2.78E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.90E-11 9.75E-09 mg/kg-day 2.00E-02 mg/kg-day 4.87E-07
Bromodichloromethane 2.76E-04 mg/L 3.86E-10 mg/kg-day 6.20E-02 (mg/kg-day)-1 2.39E-11 1.35E-09 mg/kg-day 2.00E-02 mg/kg-day 6.76E-08
Chloroform 1.34E-04 mg/L 1.87E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.56E-10 mg/kg-day 1.00E-02 mg/kg-day 6.56E-08
Chromium, total 2.97E-03 mg/L 4.16E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.45E-08 mg/kg-day 1.50E+00 mg/kg-day 9.70E-09
Cobalt 3.64E-04 mg/L 5.09E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.78E-09 mg/kg-day 3.00E-04 mg/kg-day 5.94E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.25E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.09E-11 4.36E-11 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.48E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.37E-11 5.19E-12 mg/kg-day 5.00E-05 mg/kg-day 1.04E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 4.56E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.33E-11 1.60E-10 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.33E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.67E-07 mg/kg-day 2.40E-02 mg/kg-day 1.95E-05
PCBs (non DLC) 1.74E-05 mg/L 2.43E-11 mg/kg-day 4.00E-01 (mg/kg-day)-1 9.74E-12 8.52E-11 mg/kg-day 2.00E-05 mg/kg-day 4.26E-06
PCBs, total 1.82E-05 mg/L 2.55E-11 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.02E-11 8.91E-11 mg/kg-day 2.00E-05 mg/kg-day 4.46E-06
PCB-TEQ 3.40E-10 mg/L 4.76E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.14E-11 1.67E-15 mg/kg-day 7.00E-10 mg/kg-day 2.38E-06
TCDD-TEQ 7.18E-09 mg/L 1.00E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.51E-09 3.52E-14 mg/kg-day 7.00E-10 mg/kg-day 5.02E-05
Thallium 9.76E-06 mg/L 1.37E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.78E-11 mg/kg-day 1.00E-05 mg/kg-day 4.78E-06
Trichloroethene 2.14E-04 mg/L 2.99E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.38E-11 1.05E-09 mg/kg-day 5.00E-04 mg/kg-day 2.10E-06

Exposure Route Total (Total PCBs) (a) 5.01E-09 1.15E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.09E-09 1.18E-04

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 4.47E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.56E-09 mg/kg-day 6.00E-05 mg/kg-day 2.61E-05
Arsenic, total 1.29E-03 mg/L 1.07E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.60E-09 3.73E-09 mg/kg-day 3.00E-04 mg/kg-day 1.24E-05
Benzene 8.00E-05 mg/L 1.54E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 8.45E-11 5.38E-09 mg/kg-day 4.00E-03 mg/kg-day 1.35E-06
Benzo(a)anthracene 2.93E-05 mg/L 4.51E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.30E-08 1.58E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.19E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.70E-07 4.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.72E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.25E-07 6.01E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 3.70E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.17E-09 1.29E-06 mg/kg-day 2.00E-02 mg/kg-day 6.47E-05
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 1.47E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.15E-09 mg/kg-day 1.00E-02 mg/kg-day 5.15E-07
Chromium, total 2.97E-03 mg/L 2.45E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.58E-09 mg/kg-day 1.95E-02 mg/kg-day 4.40E-07
Cobalt 3.64E-04 mg/L 1.20E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.21E-10 mg/kg-day 3.00E-04 mg/kg-day 1.40E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 3.62E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.64E-07 1.27E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 9.05E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.45E-09 3.17E-10 mg/kg-day 5.00E-05 mg/kg-day 6.34E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 9.03E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.59E-08 3.16E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 7.88E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.76E-07 mg/kg-day 9.60E-04 mg/kg-day 2.87E-04
PCBs (non DLC) 1.74E-05 mg/L 8.64E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.46E-09 3.02E-08 mg/kg-day 2.00E-05 mg/kg-day 1.51E-03
PCBs, total 1.82E-05 mg/L 9.04E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.62E-09 3.16E-08 mg/kg-day 2.00E-05 mg/kg-day 1.58E-03
PCB-TEQ 3.40E-10 mg/L 1.69E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.53E-08 5.91E-13 mg/kg-day 7.00E-10 mg/kg-day 8.44E-04
TCDD-TEQ 7.18E-09 mg/L 5.25E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.87E-07 1.84E-11 mg/kg-day 7.00E-10 mg/kg-day 2.62E-02
Thallium 9.76E-06 mg/L 8.06E-12 mg/kg-day NA (mg/kg-day)-1 NA 2.82E-11 mg/kg-day 1.00E-05 mg/kg-day 2.82E-06
Trichloroethene 2.14E-04 mg/L 4.33E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.99E-10 1.52E-08 mg/kg-day 5.00E-04 mg/kg-day 3.03E-05

Exposure Route Total (Total PCBs) (a) 2.16E-06 2.83E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.18E-06 2.90E-02

SiteWide Exposure Medium Total (Total PCBs) 2.16E-06 2.84E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.19E-06 2.91E-02

Page 3 of 4
AECOM

Final

July 2017



TABLE 7.7.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Tissue Crab Sitewide Ingestion 
4,4'-DDD 2.08E-02 mg/kg 1.56E-06 mg/kg-day 2.40E-01 (mg/kg-day)-1 3.74E-07 5.46E-06 mg/kg-day 5.00E-04 mg/kg-day 1.09E-02
4,4'-DDE 4.95E-02 mg/kg 3.71E-06 mg/kg-day 3.40E-01 (mg/kg-day)-1 1.26E-06 1.30E-05 mg/kg-day 5.00E-04 mg/kg-day 2.60E-02
Arsenic, inorganic 1.69E-02 mg/kg 1.27E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.90E-06 4.44E-06 mg/kg-day 3.00E-04 mg/kg-day 1.48E-02
Arsenic, organic/other forms 1.06E+00 mg/kg 7.97E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-04 mg/kg-day 2.00E-02 mg/kg-day 1.39E-02
Benzo(a)anthracene 2.88E-03 mg/kg 2.16E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.58E-07 7.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 1.74E-03 mg/kg 1.31E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.53E-07 4.57E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.95E-03 mg/kg 2.96E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.16E-07 1.04E-06 mg/kg-day NA mg/kg-day NA
Cadmium, diet 1.12E-01 mg/kg 8.40E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.94E-05 mg/kg-day 1.00E-03 mg/kg-day 2.94E-02
Chromium, total 9.79E-01 mg/kg 7.34E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.57E-04 mg/kg-day 1.50E+00 mg/kg-day 1.71E-04
cis-Nonachlor 7.86E-03 mg/kg 5.90E-07 mg/kg-day 1.02E+00 (mg/kg-day)-1 5.98E-07 2.06E-06 mg/kg-day 1.72E-04 mg/kg-day 1.20E-02
Cobalt 4.56E-02 mg/kg 3.42E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-05 mg/kg-day 3.00E-04 mg/kg-day 3.99E-02
Copper 2.43E+01 mg/kg 1.83E-03 mg/kg-day NA (mg/kg-day)-1 NA 6.39E-03 mg/kg-day 4.00E-02 mg/kg-day 1.60E-01
Dieldrin 9.39E-03 mg/kg 7.04E-07 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.13E-05 2.46E-06 mg/kg-day 5.00E-05 mg/kg-day 4.93E-02
Heptachlor epoxide 1.00E-02 mg/kg 7.50E-07 mg/kg-day 9.10E+00 (mg/kg-day)-1 6.83E-06 2.63E-06 mg/kg-day 1.30E-05 mg/kg-day 2.02E-01
Hexachlorobenzene 3.01E-03 mg/kg 2.26E-07 mg/kg-day 1.60E+00 (mg/kg-day)-1 3.61E-07 7.90E-07 mg/kg-day 8.00E-04 mg/kg-day 9.88E-04
Indeno(1,2,3-cd)pyrene 1.69E-03 mg/kg 1.27E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.25E-08 4.44E-07 mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.01E-02 mg/kg 2.26E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.90E-06 mg/kg-day 3.00E-04 mg/kg-day 2.63E-02
Methyl mercury 1.40E-01 mg/kg 1.05E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.68E-05 mg/kg-day 1.00E-04 mg/kg-day 3.68E-01
Oxychlordane 3.57E-02 mg/kg 2.68E-06 mg/kg-day 1.96E+00 (mg/kg-day)-1 5.25E-06 9.37E-06 mg/kg-day 8.93E-05 mg/kg-day 1.05E-01
PCBs (non DLC) 3.11E-01 mg/kg 2.33E-05 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.67E-05 8.16E-05 mg/kg-day 2.00E-05 mg/kg-day 4.08E+00
PCBs, total 3.64E-01 mg/kg 2.73E-05 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.46E-05 9.56E-05 mg/kg-day 2.00E-05 mg/kg-day 4.78E+00
PCB-TEQ 1.15E-05 mg/kg 8.59E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.29E-04 3.01E-09 mg/kg-day 7.00E-10 mg/kg-day 4.30E+00
Selenium 7.68E-01 mg/kg 5.76E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.02E-04 mg/kg-day 5.00E-03 mg/kg-day 4.03E-02
TCDD-TEQ 5.96E-05 mg/kg 4.47E-09 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.71E-04 1.56E-08 mg/kg-day 7.00E-10 mg/kg-day 2.24E+01
Thallium 1.61E-03 mg/kg 1.21E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.23E-07 mg/kg-day 1.00E-05 mg/kg-day 4.23E-02
Zinc 4.12E+01 mg/kg 3.09E-03 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-02 mg/kg-day 3.00E-01 mg/kg-day 3.61E-02

Exposure Route Total (Total PCBs) (a) 7.54E-04 2.83E+01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.75E-04 3.19E+01

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 7.63E-04 2.85E+01
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 8.84E-04 3.21E+01
Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 
4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor and oxychlordane in crab tissue from 
those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have 
been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 7.8.RME
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) - CRAB MUSCLE/HEPATOPANCREAS

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 6.32E-05 mg/kg-day NA (mg/kg-day)-1 NA
Sediment Antimony 1.23E+00 mg/kg 7.82E-09 mg/kg-day NA (mg/kg-day)-1 NA

Arsenic, total 9.51E+00 mg/kg 3.63E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.44E-08
Benzene 5.60E-04 mg/kg 3.56E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.96E-13
Benzo(a)anthracene 3.32E+00 mg/kg 2.11E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.54E-08
Benzo(a)pyrene 3.84E+00 mg/kg 2.44E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.78E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 2.87E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.10E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.34E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.75E-10
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.65E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.32E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.61E-10
Cadmium, diet 4.91E+00 mg/kg 3.12E-08 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg 4.95E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.47E-08
Chromium, total 1.78E+02 mg/kg 1.13E-06 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 2.88E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.10E-10
Cobalt 7.61E+00 mg/kg 4.84E-08 mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg 1.14E-06 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 2.52E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.84E-08
Dieldrin 8.42E-03 mg/kg 5.36E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.57E-10
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.43E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-08
Manganese, nondiet 4.59E+02 mg/kg 2.92E-06 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg 2.02E-08 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 5.39E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 1.61E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.22E-08
PCBs, total 2.67E+00 mg/kg 1.70E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.40E-08
PCB-TEQ 3.38E-05 mg/kg 2.15E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.22E-08
TCDD-TEQ 2.34E-03 mg/kg 1.49E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.23E-06
Thallium 1.65E-01 mg/kg 1.05E-09 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 1.62E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 1.68E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg 1.04E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.77E-13
Vanadium 2.79E+01 mg/kg 1.77E-07 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 2.59E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.62E-06

Intake/Exposure 
Concentration
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TABLE 7.8.RME
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) - CRAB MUSCLE/HEPATOPANCREAS

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.51E+00 mg/kg 7.07E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.06E-07
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.32E+00 mg/kg 1.07E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.81E-08
Benzo(a)pyrene 3.84E+00 mg/kg 1.24E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.03E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-07
Benzo(k)fluoranthene 2.10E+00 mg/kg 6.76E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.94E-09
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 6.44E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.02E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.16E-10
Cadmium, diet 4.91E+00 mg/kg 1.22E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.07E-09
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.28E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.33E-08
Dieldrin 8.42E-03 mg/kg 2.09E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.34E-09
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 7.25E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.29E-08
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 2.73E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 8.77E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.75E-07
PCBs, total 2.67E+00 mg/kg 9.26E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.85E-07
PCB-TEQ 3.38E-05 mg/kg 2.51E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.77E-08
TCDD-TEQ 2.34E-03 mg/kg 1.74E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.61E-06
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 6.29E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 6.54E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.15E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.18E-06

SiteWide Exposure Medium Total (Total PCBs) 6.75E-06
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.80E-06
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TABLE 7.8.RME
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) - CRAB MUSCLE/HEPATOPANCREAS

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Surface Water Surface SiteWide Ingestion 
Water Antimony 5.41E-04 mg/kg 7.57E-10 mg/kg-day NA (mg/kg-day)-1 NA

Arsenic, total 1.29E-03 mg/kg 1.80E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.71E-09
Benzene 8.00E-05 mg/kg 1.12E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.16E-12
Benzo(a)anthracene 2.93E-05 mg/kg 4.10E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.99E-11
Benzo(a)pyrene 4.54E-05 mg/kg 6.35E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.64E-10
Benzo(b)fluoranthene 6.44E-05 mg/kg 9.01E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.58E-11
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 2.78E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.90E-11
Bromodichloromethane 2.76E-04 mg/kg 3.86E-10 mg/kg-day 6.20E-02 (mg/kg-day)-1 2.39E-11
Chloroform 1.34E-04 mg/kg 1.87E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 4.16E-09 mg/kg-day NA (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 5.09E-10 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 1.25E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.09E-11
Dieldrin 1.06E-06 mg/kg 1.48E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.37E-11
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 4.56E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.33E-11
Manganese, nondiet 9.54E-02 mg/kg 1.33E-07 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 2.43E-11 mg/kg-day 4.00E-01 (mg/kg-day)-1 9.74E-12
PCBs, total 1.82E-05 mg/kg 2.55E-11 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.02E-11
PCB-TEQ 3.40E-10 mg/kg 4.76E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.14E-11
TCDD-TEQ 7.18E-09 mg/kg 1.00E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.51E-09
Thallium 9.76E-06 mg/kg 1.37E-11 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 2.99E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.38E-11

Exposure Route Total (Total PCBs) (a) 5.01E-09
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.09E-09

Surface Water Surface SiteWide Dermal
Water Antimony 5.41E-04 mg/kg 4.47E-10 mg/kg-day NA (mg/kg-day)-1 NA

Arsenic, total 1.29E-03 mg/kg 1.07E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.60E-09
Benzene 8.00E-05 mg/kg 1.54E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 8.45E-11
Benzo(a)anthracene 2.93E-05 mg/kg 4.51E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.30E-08
Benzo(a)pyrene 4.54E-05 mg/kg 1.19E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.70E-07
Benzo(b)fluoranthene 6.44E-05 mg/kg 1.72E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.25E-07
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 3.70E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.17E-09
Bromodichloromethane 2.76E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chloroform 1.34E-04 mg/kg 1.47E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 2.45E-09 mg/kg-day NA (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 1.20E-10 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 3.62E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.64E-07
Dieldrin 1.06E-06 mg/kg 9.05E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.45E-09
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 9.03E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.59E-08
Manganese, nondiet 9.54E-02 mg/kg 7.88E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 8.64E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.46E-09
PCBs, total 1.82E-05 mg/kg 9.04E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.62E-09
PCB-TEQ 3.40E-10 mg/kg 1.69E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.53E-08
TCDD-TEQ 7.18E-09 mg/kg 5.25E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.87E-07
Thallium 9.76E-06 mg/kg 8.06E-12 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 4.33E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.99E-10

Exposure Route Total (Total PCBs) (a) 2.16E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.18E-06

SiteWide Exposure Medium Total (Total PCBs) 2.16E-06
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.19E-06
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TABLE 7.8.RME
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) - CRAB MUSCLE/HEPATOPANCREAS

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Tissue Crab SiteWide Ingestion 
4,4'-DDD 2.08E-02 mg/kg 2.29E-06 mg/kg-day 2.40E-01 (mg/kg-day)-1 5.51E-07
4,4'-DDE 4.95E-02 mg/kg 5.46E-06 mg/kg-day 3.40E-01 (mg/kg-day)-1 1.86E-06
Arsenic, inorganic 1.69E-02 mg/kg 1.86E-06 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.80E-06
Arsenic, organic/other forms 1.06E+00 mg/kg 1.17E-04 mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.88E-03 mg/kg 6.43E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.69E-07
Benzo(a)pyrene 1.74E-03 mg/kg 3.88E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.84E-06
Benzo(b)fluoranthene 3.95E-03 mg/kg 8.82E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.44E-07
Cadmium, diet 1.12E-01 mg/kg 1.24E-05 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 9.79E-01 mg/kg 1.08E-04 mg/kg-day NA (mg/kg-day)-1 NA
cis-Nonachlor 7.86E-03 mg/kg 8.67E-07 mg/kg-day 1.02E+00 (mg/kg-day)-1 8.80E-07
Cobalt 4.56E-02 mg/kg 5.03E-06 mg/kg-day NA (mg/kg-day)-1 NA
Copper 2.43E+01 mg/kg 2.68E-03 mg/kg-day NA (mg/kg-day)-1 NA
Dieldrin 9.39E-03 mg/kg 1.04E-06 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.66E-05
Heptachlor epoxide 1.00E-02 mg/kg 1.10E-06 mg/kg-day 9.10E+00 (mg/kg-day)-1 1.00E-05
Hexachlorobenzene 3.01E-03 mg/kg 3.32E-07 mg/kg-day 1.60E+00 (mg/kg-day)-1 5.31E-07
Indeno(1,2,3-cd)pyrene 1.69E-03 mg/kg 3.77E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.75E-07
Mercury, inorganic 3.01E-02 mg/kg 3.32E-06 mg/kg-day NA (mg/kg-day)-1 NA
Methyl mercury 1.40E-01 mg/kg 1.54E-05 mg/kg-day NA (mg/kg-day)-1 NA
Oxychlordane 3.57E-02 mg/kg 3.94E-06 mg/kg-day 1.96E+00 (mg/kg-day)-1 7.72E-06
PCBs (non DLC) 3.11E-01 mg/kg 3.62E-05 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.86E-05
PCBs, total 3.64E-01 mg/kg 4.01E-05 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.03E-05
PCB-TEQ 1.15E-05 mg/kg 2.71E-05 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.90E-04
Selenium 7.68E-01 mg/kg 8.47E-05 mg/kg-day NA (mg/kg-day)-1 NA
TCDD-TEQ 5.96E-05 mg/kg 6.57E-09 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.86E-04
Thallium 1.61E-03 mg/kg 1.78E-07 mg/kg-day NA (mg/kg-day)-1 NA
Zinc 4.12E+01 mg/kg 4.55E-03 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.11E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.29E-03

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 1.12E-03
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 1.30E-03
Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk 
Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied 
to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these 
updates, there are changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-
benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented 
on this table for all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to 
reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a 
summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 for 
the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 5-2 in the main text). As a result of these updates, there are slight 
changes in the calculated cancer risks and noncancer hazards for cis-nonachlor and oxychlordane in crab tissue from those presented in this table. Appendix 
J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and 
noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated 
toxicity data and the impact on the BHHRA.
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TABLE 7.9.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 1.79E-04 mg/kg-day NA (mg/kg-day)-1 NA 2.08E-03 mg/kg-day 1.00E+00 mg/kg-day 2.08E-03
Sediment Antimony 1.23E+00 mg/kg 2.21E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.58E-07 mg/kg-day 4.00E-04 mg/kg-day 6.44E-04

Arsenic, total 9.51E+00 mg/kg 1.02E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.54E-07 1.20E-06 mg/kg-day 3.00E-04 mg/kg-day 3.98E-03
Benzene 5.60E-04 mg/kg 1.01E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.53E-13 1.17E-10 mg/kg-day 4.00E-03 mg/kg-day 2.93E-08
Benzo(a)anthracene 3.32E+00 mg/kg 2.50E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.83E-07 6.96E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 2.90E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.11E-06 8.05E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.41E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.49E-07 9.47E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.58E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.16E-08 4.40E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 4.67E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.54E-09 5.45E-06 mg/kg-day 2.00E-02 mg/kg-day 2.72E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.62E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.91E-09 7.27E-07 mg/kg-day 4.00E-02 mg/kg-day 1.82E-05
Cadmium, diet 4.91E+00 mg/kg 8.82E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.03E-06 mg/kg-day 1.00E-03 mg/kg-day 1.03E-03
Chromium, hexavalent 7.78E+00 mg/kg 5.87E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.93E-07 1.63E-06 mg/kg-day 3.00E-03 mg/kg-day 5.43E-04
Chromium, total 1.78E+02 mg/kg 3.20E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.73E-05 mg/kg-day 1.50E+00 mg/kg-day 2.49E-05
Chrysene 4.53E+00 mg/kg 3.42E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.49E-09 9.49E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 1.37E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.59E-06 mg/kg-day 3.00E-04 mg/kg-day 5.31E-03
Copper 1.80E+02 mg/kg 3.23E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.77E-05 mg/kg-day 4.00E-02 mg/kg-day 9.43E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 2.99E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.19E-07 8.32E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.51E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.42E-09 1.76E-09 mg/kg-day 5.00E-05 mg/kg-day 3.53E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.70E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.24E-07 4.71E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 8.24E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.62E-05 mg/kg-day 2.40E-02 mg/kg-day 4.01E-03
Mercury, inorganic 3.18E+00 mg/kg 5.71E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.66E-07 mg/kg-day 3.00E-04 mg/kg-day 2.22E-03
Naphthalene 8.47E-01 mg/kg 1.52E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-07 mg/kg-day 2.00E-02 mg/kg-day 8.87E-06
PCBs (non DLC) 2.53E+00 mg/kg 4.54E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.09E-08 5.30E-07 mg/kg-day 2.00E-05 mg/kg-day 2.65E-02
PCBs, total 2.67E+00 mg/kg 4.79E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.59E-08 5.59E-07 mg/kg-day 2.00E-05 mg/kg-day 2.80E-02
PCB-TEQ 3.38E-05 mg/kg 6.07E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.10E-08 7.08E-12 mg/kg-day 7.00E-10 mg/kg-day 1.01E-02
TCDD-TEQ 2.34E-03 mg/kg 4.20E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.30E-06 4.90E-10 mg/kg-day 7.00E-10 mg/kg-day 7.00E-01
Thallium 1.65E-01 mg/kg 2.96E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.46E-08 mg/kg-day 1.00E-05 mg/kg-day 3.46E-03
TPH C19-C40 2.54E+03 mg/kg 4.56E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.32E-04 mg/kg-day 3.00E+00 mg/kg-day 1.77E-04
TPH C9-C18 2.64E+02 mg/kg 4.74E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.53E-05 mg/kg-day 1.00E-02 mg/kg-day 5.53E-03
Trichloroethene 1.63E-03 mg/kg 1.23E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 5.66E-12 3.41E-10 mg/kg-day 5.00E-04 mg/kg-day 6.83E-07
Vanadium 2.79E+01 mg/kg 5.01E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.85E-06 mg/kg-day 5.04E-03 mg/kg-day 1.16E-03

Exposure Route Total (Total PCBs) (a) 9.76E-06 7.60E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.85E-06 7.68E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.9.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 2.33E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.49E-08 2.72E-07 mg/kg-day 3.00E-04 mg/kg-day 9.05E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 1.48E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.08E-07 4.11E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.71E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.25E-06 4.75E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 2.01E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.47E-07 5.59E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 9.36E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.83E-09 2.60E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.12E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.97E-09 2.48E-06 mg/kg-day 2.00E-02 mg/kg-day 1.24E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.55E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.13E-09 4.29E-07 mg/kg-day 4.00E-02 mg/kg-day 1.07E-05
Cadmium, diet 4.91E+00 mg/kg 4.01E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.67E-09 mg/kg-day 2.50E-05 mg/kg-day 1.87E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 2.02E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.47E-09 5.61E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.77E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.29E-07 4.91E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 6.87E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.10E-09 8.02E-10 mg/kg-day 5.00E-05 mg/kg-day 1.60E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.00E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.32E-08 2.78E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 8.99E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-07 mg/kg-day 2.00E-02 mg/kg-day 5.24E-06
PCBs (non DLC) 2.53E+00 mg/kg 2.89E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.78E-08 3.37E-07 mg/kg-day 2.00E-05 mg/kg-day 1.69E-02
PCBs, total 2.67E+00 mg/kg 3.05E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.10E-08 3.56E-07 mg/kg-day 2.00E-05 mg/kg-day 1.78E-02
PCB-TEQ 3.38E-05 mg/kg 8.27E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.24E-08 9.65E-13 mg/kg-day 7.00E-10 mg/kg-day 1.38E-03
TCDD-TEQ 2.34E-03 mg/kg 5.73E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.59E-07 6.68E-11 mg/kg-day 7.00E-10 mg/kg-day 9.55E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 2.07E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.42E-04 mg/kg-day 3.00E+00 mg/kg-day 8.06E-05
TPH C9-C18 2.64E+02 mg/kg 2.15E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-05 mg/kg-day 1.00E-02 mg/kg-day 2.51E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.67E-06 1.17E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.68E-06 1.18E-01

SiteWide Exposure Medium Total (Total PCBs) 1.24E-05 8.77E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.25E-05 8.86E-01
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TABLE 7.9.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 1.26E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.47E-07 mg/kg-day 4.00E-04 mg/kg-day 3.68E-04
Arsenic, total 1.29E-03 mg/L 3.01E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.52E-08 3.51E-07 mg/kg-day 3.00E-04 mg/kg-day 1.17E-03
Benzene 8.00E-05 mg/L 1.87E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.03E-10 2.18E-08 mg/kg-day 4.00E-03 mg/kg-day 5.45E-06
Benzo(a)anthracene 2.93E-05 mg/L 2.87E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.10E-09 7.98E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 4.45E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.25E-08 1.24E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 6.31E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.61E-09 1.75E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 4.65E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.50E-10 5.42E-07 mg/kg-day 2.00E-02 mg/kg-day 2.71E-05
Bromodichloromethane 2.76E-04 mg/L 6.44E-09 mg/kg-day 6.20E-02 (mg/kg-day)-1 3.99E-10 7.52E-08 mg/kg-day 2.00E-02 mg/kg-day 3.76E-06
Chloroform 1.34E-04 mg/L 3.13E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.65E-08 mg/kg-day 1.00E-02 mg/kg-day 3.65E-06
Chromium, total 2.97E-03 mg/L 6.93E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.09E-07 mg/kg-day 1.50E+00 mg/kg-day 5.39E-07
Cobalt 3.64E-04 mg/L 8.50E-09 mg/kg-day NA (mg/kg-day)-1 NA 9.91E-08 mg/kg-day 3.00E-04 mg/kg-day 3.30E-04
Dibenz(a,h)anthracene 8.90E-06 mg/L 8.73E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.37E-09 2.42E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 2.47E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.96E-10 2.89E-10 mg/kg-day 5.00E-05 mg/kg-day 5.77E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 3.20E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.33E-09 8.88E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 2.23E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.60E-05 mg/kg-day 2.40E-02 mg/kg-day 1.08E-03
PCBs (non DLC) 1.74E-05 mg/L 4.06E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.62E-10 4.74E-09 mg/kg-day 2.00E-05 mg/kg-day 2.37E-04
PCBs, total 1.82E-05 mg/L 4.25E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.70E-10 4.96E-09 mg/kg-day 2.00E-05 mg/kg-day 2.48E-04
PCB-TEQ 3.40E-10 mg/L 7.94E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.19E-09 9.26E-14 mg/kg-day 7.00E-10 mg/kg-day 1.32E-04
TCDD-TEQ 7.18E-09 mg/L 1.68E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.51E-08 1.96E-12 mg/kg-day 7.00E-10 mg/kg-day 2.79E-03
Thallium 9.76E-06 mg/L 2.28E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.66E-09 mg/kg-day 1.00E-05 mg/kg-day 2.66E-04
Trichloroethene 2.14E-04 mg/L 2.10E-08 mg/kg-day 4.60E-02 (mg/kg-day)-1 9.65E-10 5.83E-08 mg/kg-day 5.00E-04 mg/kg-day 1.17E-04

Exposure Route Total (Total PCBs) (a) 1.21E-07 6.42E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.22E-07 6.54E-03

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 1.89E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.21E-08 mg/kg-day 6.00E-05 mg/kg-day 3.68E-04
Arsenic, total 1.29E-03 mg/L 4.52E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.78E-09 5.27E-08 mg/kg-day 3.00E-04 mg/kg-day 1.76E-04
Benzene 8.00E-05 mg/L 4.95E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.72E-10 5.77E-08 mg/kg-day 4.00E-03 mg/kg-day 1.44E-05
Benzo(a)anthracene 2.93E-05 mg/L 4.99E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.64E-07 1.39E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.32E-06 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.61E-06 3.66E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.90E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.39E-06 5.27E-06 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 9.72E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.36E-08 1.13E-05 mg/kg-day 2.00E-02 mg/kg-day 5.67E-04
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 4.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.10E-08 mg/kg-day 1.00E-02 mg/kg-day 5.10E-06
Chromium, total 2.97E-03 mg/L 1.04E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-07 mg/kg-day 1.95E-02 mg/kg-day 6.22E-06
Cobalt 3.64E-04 mg/L 5.10E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.95E-09 mg/kg-day 3.00E-04 mg/kg-day 1.98E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 4.00E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.92E-06 1.11E-06 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 2.38E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.81E-09 2.78E-09 mg/kg-day 5.00E-05 mg/kg-day 5.55E-05
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 9.98E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.28E-07 2.77E-06 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 3.34E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.90E-06 mg/kg-day 9.60E-04 mg/kg-day 4.06E-03
PCBs (non DLC) 1.74E-05 mg/L 2.27E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 9.09E-09 2.65E-07 mg/kg-day 2.00E-05 mg/kg-day 1.33E-02
PCBs, total 1.82E-05 mg/L 2.38E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 9.51E-09 2.77E-07 mg/kg-day 2.00E-05 mg/kg-day 1.39E-02
PCB-TEQ 3.40E-10 mg/L 4.44E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.66E-08 5.18E-12 mg/kg-day 7.00E-10 mg/kg-day 7.40E-03
TCDD-TEQ 7.18E-09 mg/L 1.38E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.07E-06 1.61E-10 mg/kg-day 7.00E-10 mg/kg-day 2.30E-01
Thallium 9.76E-06 mg/L 3.42E-11 mg/kg-day NA (mg/kg-day)-1 NA 3.99E-10 mg/kg-day 1.00E-05 mg/kg-day 3.99E-05
Trichloroethene 2.14E-04 mg/L 5.21E-08 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.39E-09 1.45E-07 mg/kg-day 5.00E-04 mg/kg-day 2.89E-04

Exposure Route Total (Total PCBs) (a) 1.71E-05 2.49E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.72E-05 2.56E-01

SiteWide Exposure Medium Total (Total PCBs) 1.72E-05 2.56E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.73E-05 2.63E-01
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TABLE 7.9.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 2.97E-05 1.13E+00
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 2.98E-05 1.15E+00

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental table for calculation of risks for mutagenic chemicals (potentially carcinogenic PAHs, hexavalent chromium, and trichloroethene).

Page 4 of 4

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.10.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 1.75E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-03 mg/kg-day 1.00E+00 mg/kg-day 1.02E-03
Sediment Antimony 1.23E+00 mg/kg 2.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-07 mg/kg-day 4.00E-04 mg/kg-day 3.16E-04

Arsenic, total 9.51E+00 mg/kg 1.00E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.51E-07 5.86E-07 mg/kg-day 3.00E-04 mg/kg-day 1.95E-03
Benzene 5.60E-04 mg/kg 9.86E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.42E-13 5.75E-11 mg/kg-day 4.00E-03 mg/kg-day 1.44E-08
Benzo(a)anthracene 3.32E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.07E-07 3.41E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.69E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.23E-06 3.95E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.99E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-07 4.64E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 9.25E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.75E-09 2.16E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 4.58E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.41E-09 2.67E-06 mg/kg-day 2.00E-02 mg/kg-day 1.34E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.53E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.12E-09 3.57E-07 mg/kg-day 4.00E-02 mg/kg-day 8.91E-06
Cadmium, diet 4.91E+00 mg/kg 8.65E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.04E-07 mg/kg-day 1.00E-03 mg/kg-day 5.04E-04
Chromium, hexavalent 7.78E+00 mg/kg 3.43E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-07 7.99E-07 mg/kg-day 3.00E-03 mg/kg-day 2.66E-04
Chromium, total 1.78E+02 mg/kg 3.14E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.83E-05 mg/kg-day 1.50E+00 mg/kg-day 1.22E-05
Chrysene 4.53E+00 mg/kg 1.99E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.46E-09 4.65E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 1.34E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.82E-07 mg/kg-day 3.00E-04 mg/kg-day 2.61E-03
Copper 1.80E+02 mg/kg 3.17E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.85E-05 mg/kg-day 4.00E-02 mg/kg-day 4.62E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.75E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.28E-07 4.08E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.48E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.37E-09 8.65E-10 mg/kg-day 5.00E-05 mg/kg-day 1.73E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 9.91E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.23E-08 2.31E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 8.08E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.72E-05 mg/kg-day 2.40E-02 mg/kg-day 1.96E-03
Mercury, inorganic 3.18E+00 mg/kg 5.60E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.27E-07 mg/kg-day 3.00E-04 mg/kg-day 1.09E-03
Naphthalene 8.47E-01 mg/kg 1.49E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.70E-08 mg/kg-day 2.00E-02 mg/kg-day 4.35E-06
PCBs (non DLC) 2.53E+00 mg/kg 4.46E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.91E-08 2.60E-07 mg/kg-day 2.00E-05 mg/kg-day 1.30E-02
PCBs, total 2.67E+00 mg/kg 4.70E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.41E-08 2.74E-07 mg/kg-day 2.00E-05 mg/kg-day 1.37E-02
PCB-TEQ 3.38E-05 mg/kg 5.95E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.93E-08 3.47E-12 mg/kg-day 7.00E-10 mg/kg-day 4.96E-03
TCDD-TEQ 2.34E-03 mg/kg 4.12E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.18E-06 2.40E-10 mg/kg-day 7.00E-10 mg/kg-day 3.43E-01
Thallium 1.65E-01 mg/kg 2.91E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-08 mg/kg-day 1.00E-05 mg/kg-day 1.70E-03
TPH C19-C40 2.54E+03 mg/kg 4.47E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-04 mg/kg-day 3.00E+00 mg/kg-day 8.70E-05
TPH C9-C18 2.64E+02 mg/kg 4.65E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.71E-05 mg/kg-day 1.00E-02 mg/kg-day 2.71E-03
Trichloroethene 1.63E-03 mg/kg 7.18E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.30E-12 1.67E-10 mg/kg-day 5.00E-04 mg/kg-day 3.35E-07
Vanadium 2.79E+01 mg/kg 4.91E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.87E-06 mg/kg-day 5.04E-03 mg/kg-day 5.69E-04

Exposure Route Total (Total PCBs) (a) 8.30E-06 3.73E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.39E-06 3.77E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.10.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 8.92E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.34E-07 5.20E-07 mg/kg-day 3.00E-04 mg/kg-day 1.73E-03
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 3.37E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.46E-07 7.87E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 3.90E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.85E-06 9.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 4.59E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.35E-07 1.07E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 2.13E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.56E-08 4.98E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 8.13E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.14E-08 4.74E-06 mg/kg-day 2.00E-02 mg/kg-day 2.37E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.52E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.57E-09 8.22E-07 mg/kg-day 4.00E-02 mg/kg-day 2.06E-05
Cadmium, diet 4.91E+00 mg/kg 1.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.95E-09 mg/kg-day 2.50E-05 mg/kg-day 3.58E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 4.60E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.36E-09 1.07E-06 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 4.03E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.94E-07 9.41E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 2.63E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.21E-09 1.53E-09 mg/kg-day 5.00E-05 mg/kg-day 3.07E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.29E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.67E-07 5.33E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 3.44E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.01E-07 mg/kg-day 2.00E-02 mg/kg-day 1.00E-05
PCBs (non DLC) 2.53E+00 mg/kg 1.11E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.21E-07 6.46E-07 mg/kg-day 2.00E-05 mg/kg-day 3.23E-02
PCBs, total 2.67E+00 mg/kg 1.17E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.34E-07 6.81E-07 mg/kg-day 2.00E-05 mg/kg-day 3.41E-02
PCB-TEQ 3.38E-05 mg/kg 3.17E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.75E-08 1.85E-12 mg/kg-day 7.00E-10 mg/kg-day 2.64E-03
TCDD-TEQ 2.34E-03 mg/kg 2.19E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.29E-06 1.28E-10 mg/kg-day 7.00E-10 mg/kg-day 1.83E-01
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 7.94E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.63E-04 mg/kg-day 3.00E+00 mg/kg-day 1.54E-04
TPH C9-C18 2.64E+02 mg/kg 8.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.81E-05 mg/kg-day 1.00E-02 mg/kg-day 4.81E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 7.58E-06 2.24E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.62E-06 2.25E-01

SiteWide Exposure Medium Total (Total PCBs) 1.59E-05 5.97E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.60E-05 6.02E-01

Page 2 of 4
AECOM

Final

July 2017



TABLE 7.10.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 2.48E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.45E-07 mg/kg-day 4.00E-04 mg/kg-day 3.61E-04
Arsenic, total 1.29E-03 mg/L 5.91E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.86E-08 3.45E-07 mg/kg-day 3.00E-04 mg/kg-day 1.15E-03
Benzene 8.00E-05 mg/L 3.66E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.01E-10 2.14E-08 mg/kg-day 4.00E-03 mg/kg-day 5.34E-06
Benzo(a)anthracene 2.93E-05 mg/L 3.35E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.45E-09 7.83E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 5.20E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.79E-08 1.21E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 7.37E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.38E-09 1.72E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 9.11E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.28E-09 5.32E-07 mg/kg-day 2.00E-02 mg/kg-day 2.66E-05
Bromodichloromethane 2.76E-04 mg/L 1.26E-08 mg/kg-day 6.20E-02 (mg/kg-day)-1 7.84E-10 7.37E-08 mg/kg-day 2.00E-02 mg/kg-day 3.69E-06
Chloroform 1.34E-04 mg/L 6.14E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.58E-08 mg/kg-day 1.00E-02 mg/kg-day 3.58E-06
Chromium, total 2.97E-03 mg/L 1.36E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.93E-07 mg/kg-day 1.50E+00 mg/kg-day 5.29E-07
Cobalt 3.64E-04 mg/L 1.67E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.72E-08 mg/kg-day 3.00E-04 mg/kg-day 3.24E-04
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.02E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.44E-09 2.38E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 4.85E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.77E-10 2.83E-10 mg/kg-day 5.00E-05 mg/kg-day 5.66E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 3.73E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.72E-09 8.71E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 4.37E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.55E-05 mg/kg-day 2.40E-02 mg/kg-day 1.06E-03
PCBs (non DLC) 1.74E-05 mg/L 7.97E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.19E-10 4.65E-09 mg/kg-day 2.00E-05 mg/kg-day 2.32E-04
PCBs, total 1.82E-05 mg/L 8.33E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.33E-10 4.86E-09 mg/kg-day 2.00E-05 mg/kg-day 2.43E-04
PCB-TEQ 3.40E-10 mg/L 1.56E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.34E-09 9.08E-14 mg/kg-day 7.00E-10 mg/kg-day 1.30E-04
TCDD-TEQ 7.18E-09 mg/L 3.29E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.93E-08 1.92E-12 mg/kg-day 7.00E-10 mg/kg-day 2.74E-03
Thallium 9.76E-06 mg/L 4.47E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-09 mg/kg-day 1.00E-05 mg/kg-day 2.61E-04
Trichloroethene 2.14E-04 mg/L 2.45E-08 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.13E-09 5.72E-08 mg/kg-day 5.00E-04 mg/kg-day 1.14E-04

Exposure Route Total (Total PCBs) (a) 1.98E-07 6.30E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.01E-07 6.42E-03

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 7.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.28E-08 mg/kg-day 6.00E-05 mg/kg-day 7.14E-04
Arsenic, total 1.29E-03 mg/L 1.75E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.63E-08 1.02E-07 mg/kg-day 3.00E-04 mg/kg-day 3.41E-04
Benzene 8.00E-05 mg/L 1.92E-08 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.05E-09 1.12E-07 mg/kg-day 4.00E-03 mg/kg-day 2.80E-05
Benzo(a)anthracene 2.93E-05 mg/L 1.15E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.40E-07 2.69E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 3.04E-06 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.22E-05 7.09E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 4.38E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.20E-06 1.02E-05 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 3.77E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.28E-08 2.20E-05 mg/kg-day 2.00E-02 mg/kg-day 1.10E-03
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 1.70E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.89E-08 mg/kg-day 1.00E-02 mg/kg-day 9.89E-06
Chromium, total 2.97E-03 mg/L 4.03E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.35E-07 mg/kg-day 1.95E-02 mg/kg-day 1.21E-05
Cobalt 3.64E-04 mg/L 1.98E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-08 mg/kg-day 3.00E-04 mg/kg-day 3.84E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 9.23E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.74E-06 2.15E-06 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 9.23E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.48E-08 5.38E-09 mg/kg-day 5.00E-05 mg/kg-day 1.08E-04
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 2.30E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.68E-06 5.37E-06 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.30E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.56E-06 mg/kg-day 9.60E-04 mg/kg-day 7.87E-03
PCBs (non DLC) 1.74E-05 mg/L 8.81E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.52E-08 5.14E-07 mg/kg-day 2.00E-05 mg/kg-day 2.57E-02
PCBs, total 1.82E-05 mg/L 9.22E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.69E-08 5.38E-07 mg/kg-day 2.00E-05 mg/kg-day 2.69E-02
PCB-TEQ 3.40E-10 mg/L 1.72E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.58E-07 1.00E-11 mg/kg-day 7.00E-10 mg/kg-day 1.43E-02
TCDD-TEQ 7.18E-09 mg/L 5.35E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.03E-06 3.12E-10 mg/kg-day 7.00E-10 mg/kg-day 4.46E-01
Thallium 9.76E-06 mg/L 1.33E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.73E-10 mg/kg-day 1.00E-05 mg/kg-day 7.73E-05
Trichloroethene 2.14E-04 mg/L 1.20E-07 mg/kg-day 4.60E-02 (mg/kg-day)-1 5.53E-09 2.80E-07 mg/kg-day 5.00E-04 mg/kg-day 5.61E-04

Exposure Route Total (Total PCBs) (a) 4.28E-05 4.84E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.31E-05 4.97E-01

SiteWide Exposure Medium Total (Total PCBs) 4.30E-05 4.90E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.33E-05 5.03E-01
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TABLE 7.10.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 5.89E-05 1.09E+00
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 5.93E-05 1.11E+00

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental table for calculation of risks for mutagenic chemicals (potentially carcinogenic PAHs, hexavalent chromium, and trichloroethene).

Page 4 of 4

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.11.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (ADULT)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 6.32E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.21E-04 mg/kg-day 1.00E+00 mg/kg-day 2.21E-04
Sediment Antimony 1.23E+00 mg/kg 7.82E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-08 mg/kg-day 4.00E-04 mg/kg-day 6.85E-05

Arsenic, total 9.51E+00 mg/kg 3.63E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.44E-08 1.27E-07 mg/kg-day 3.00E-04 mg/kg-day 4.23E-04
Benzene 5.60E-04 mg/kg 3.56E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.96E-13 1.25E-11 mg/kg-day 4.00E-03 mg/kg-day 3.12E-09
Benzo(a)anthracene 3.32E+00 mg/kg 2.11E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.54E-08 7.39E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 2.44E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.78E-07 8.55E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 2.87E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.10E-08 1.01E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.34E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.75E-10 4.67E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.65E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.32E-09 5.79E-07 mg/kg-day 2.00E-02 mg/kg-day 2.89E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.61E-10 7.72E-08 mg/kg-day 4.00E-02 mg/kg-day 1.93E-06
Cadmium, diet 4.91E+00 mg/kg 3.12E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-07 mg/kg-day 1.00E-03 mg/kg-day 1.09E-04
Chromium, hexavalent 7.78E+00 mg/kg 4.95E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.47E-08 1.73E-07 mg/kg-day 3.00E-03 mg/kg-day 5.77E-05
Chromium, total 1.78E+02 mg/kg 1.13E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.96E-06 mg/kg-day 1.50E+00 mg/kg-day 2.64E-06
Chrysene 4.53E+00 mg/kg 2.88E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.10E-10 1.01E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 4.84E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.69E-07 mg/kg-day 3.00E-04 mg/kg-day 5.65E-04
Copper 1.80E+02 mg/kg 1.14E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.01E-06 mg/kg-day 4.00E-02 mg/kg-day 1.00E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 2.52E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.84E-08 8.84E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 5.36E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.57E-10 1.87E-10 mg/kg-day 5.00E-05 mg/kg-day 3.75E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.43E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-08 5.01E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 2.92E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-05 mg/kg-day 2.40E-02 mg/kg-day 4.26E-04
Mercury, inorganic 3.18E+00 mg/kg 2.02E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.08E-08 mg/kg-day 3.00E-04 mg/kg-day 2.36E-04
Naphthalene 8.47E-01 mg/kg 5.39E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.89E-08 mg/kg-day 2.00E-02 mg/kg-day 9.43E-07
PCBs (non DLC) 2.53E+00 mg/kg 1.61E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.22E-08 5.63E-08 mg/kg-day 2.00E-05 mg/kg-day 2.82E-03
PCBs, total 2.67E+00 mg/kg 1.70E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.40E-08 5.94E-08 mg/kg-day 2.00E-05 mg/kg-day 2.97E-03
PCB-TEQ 3.38E-05 mg/kg 2.15E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.22E-08 7.52E-13 mg/kg-day 7.00E-10 mg/kg-day 1.07E-03
TCDD-TEQ 2.34E-03 mg/kg 1.49E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.23E-06 5.21E-11 mg/kg-day 7.00E-10 mg/kg-day 7.44E-02
Thallium 1.65E-01 mg/kg 1.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.67E-09 mg/kg-day 1.00E-05 mg/kg-day 3.67E-04
TPH C19-C40 2.54E+03 mg/kg 1.62E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.65E-05 mg/kg-day 3.00E+00 mg/kg-day 1.88E-05
TPH C9-C18 2.64E+02 mg/kg 1.68E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.88E-06 mg/kg-day 1.00E-02 mg/kg-day 5.88E-04
Trichloroethene 1.63E-03 mg/kg 1.04E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.77E-13 3.63E-11 mg/kg-day 5.00E-04 mg/kg-day 7.26E-08
Vanadium 2.79E+01 mg/kg 1.77E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.21E-07 mg/kg-day 5.04E-03 mg/kg-day 1.23E-04

Exposure Route Total (Total PCBs) (a) 2.59E-06 8.07E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.62E-06 8.16E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.11.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (ADULT)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 7.07E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.06E-07 2.47E-07 mg/kg-day 3.00E-04 mg/kg-day 8.25E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 1.07E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.81E-08 3.74E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.24E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.03E-07 4.33E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-07 5.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 6.76E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.94E-09 2.37E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 6.44E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.02E-09 2.25E-06 mg/kg-day 2.00E-02 mg/kg-day 1.13E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.16E-10 3.91E-07 mg/kg-day 4.00E-02 mg/kg-day 9.78E-06
Cadmium, diet 4.91E+00 mg/kg 1.22E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.26E-09 mg/kg-day 2.50E-05 mg/kg-day 1.70E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.07E-09 5.11E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.28E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.33E-08 4.48E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 2.09E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.34E-09 7.30E-10 mg/kg-day 5.00E-05 mg/kg-day 1.46E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 7.25E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.29E-08 2.54E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 2.73E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.55E-08 mg/kg-day 2.00E-02 mg/kg-day 4.77E-06
PCBs (non DLC) 2.53E+00 mg/kg 8.77E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.75E-07 3.07E-07 mg/kg-day 2.00E-05 mg/kg-day 1.54E-02
PCBs, total 2.67E+00 mg/kg 9.26E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.85E-07 3.24E-07 mg/kg-day 2.00E-05 mg/kg-day 1.62E-02
PCB-TEQ 3.38E-05 mg/kg 2.51E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.77E-08 8.79E-13 mg/kg-day 7.00E-10 mg/kg-day 1.26E-03
TCDD-TEQ 2.34E-03 mg/kg 1.74E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.61E-06 6.09E-11 mg/kg-day 7.00E-10 mg/kg-day 8.70E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 6.29E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.20E-04 mg/kg-day 3.00E+00 mg/kg-day 7.34E-05
TPH C9-C18 2.64E+02 mg/kg 6.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.29E-05 mg/kg-day 1.00E-02 mg/kg-day 2.29E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.15E-06 1.07E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.18E-06 1.07E-01

SiteWide Exposure Medium Total (Total PCBs) 6.75E-06 1.87E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.80E-06 1.89E-01
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TABLE 7.11.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (ADULT)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 3.76E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.32E-08 mg/kg-day 4.00E-04 mg/kg-day 3.29E-05
Arsenic, total 1.29E-03 mg/L 8.96E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.34E-08 3.14E-08 mg/kg-day 3.00E-04 mg/kg-day 1.05E-04
Benzene 8.00E-05 mg/L 5.56E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.06E-11 1.94E-09 mg/kg-day 4.00E-03 mg/kg-day 4.86E-07
Benzo(a)anthracene 2.93E-05 mg/L 2.03E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.49E-10 7.12E-10 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 3.15E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.30E-09 1.10E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 4.47E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.27E-10 1.57E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.38E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.93E-10 4.84E-08 mg/kg-day 2.00E-02 mg/kg-day 2.42E-06
Bromodichloromethane 2.76E-04 mg/L 1.92E-09 mg/kg-day 6.20E-02 (mg/kg-day)-1 1.19E-10 6.71E-09 mg/kg-day 2.00E-02 mg/kg-day 3.35E-07
Chloroform 1.34E-04 mg/L 9.31E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.26E-09 mg/kg-day 1.00E-02 mg/kg-day 3.26E-07
Chromium, total 2.97E-03 mg/L 2.06E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.22E-08 mg/kg-day 1.50E+00 mg/kg-day 4.81E-08
Cobalt 3.64E-04 mg/L 2.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.85E-09 mg/kg-day 3.00E-04 mg/kg-day 2.95E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 6.18E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.51E-10 2.16E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 7.36E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.18E-10 2.58E-11 mg/kg-day 5.00E-05 mg/kg-day 5.15E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 2.26E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.65E-10 7.92E-10 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 6.63E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.32E-06 mg/kg-day 2.40E-02 mg/kg-day 9.66E-05
PCBs (non DLC) 1.74E-05 mg/L 1.21E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 4.83E-11 4.23E-10 mg/kg-day 2.00E-05 mg/kg-day 2.11E-05
PCBs, total 1.82E-05 mg/L 1.26E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 5.06E-11 4.42E-10 mg/kg-day 2.00E-05 mg/kg-day 2.21E-05
PCB-TEQ 3.40E-10 mg/L 2.36E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.54E-10 8.26E-15 mg/kg-day 7.00E-10 mg/kg-day 1.18E-05
TCDD-TEQ 7.18E-09 mg/L 4.99E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.48E-09 1.75E-13 mg/kg-day 7.00E-10 mg/kg-day 2.49E-04
Thallium 9.76E-06 mg/L 6.78E-11 mg/kg-day NA (mg/kg-day)-1 NA 2.37E-10 mg/kg-day 1.00E-05 mg/kg-day 2.37E-05
Trichloroethene 2.14E-04 mg/L 1.49E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 6.84E-11 5.20E-09 mg/kg-day 5.00E-04 mg/kg-day 1.04E-05

Exposure Route Total (Total PCBs) (a) 2.49E-08 5.73E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.52E-08 5.84E-04

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 3.74E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.31E-08 mg/kg-day 6.00E-05 mg/kg-day 2.18E-04
Arsenic, total 1.29E-03 mg/L 8.92E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.34E-08 3.12E-08 mg/kg-day 3.00E-04 mg/kg-day 1.04E-04
Benzene 8.00E-05 mg/L 9.76E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.37E-10 3.42E-08 mg/kg-day 4.00E-03 mg/kg-day 8.54E-06
Benzo(a)anthracene 2.93E-05 mg/L 2.34E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.71E-07 8.20E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 6.19E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.52E-06 2.17E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 8.92E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.51E-07 3.12E-06 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.92E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.69E-08 6.71E-06 mg/kg-day 2.00E-02 mg/kg-day 3.36E-04
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 8.64E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.02E-08 mg/kg-day 1.00E-02 mg/kg-day 3.02E-06
Chromium, total 2.97E-03 mg/L 2.05E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.19E-08 mg/kg-day 1.95E-02 mg/kg-day 3.68E-06
Cobalt 3.64E-04 mg/L 1.01E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.52E-09 mg/kg-day 3.00E-04 mg/kg-day 1.17E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.88E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.37E-06 6.58E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 4.70E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.52E-09 1.64E-09 mg/kg-day 5.00E-05 mg/kg-day 3.29E-05
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 4.69E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.42E-07 1.64E-06 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 6.59E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.31E-06 mg/kg-day 9.60E-04 mg/kg-day 2.40E-03
PCBs (non DLC) 1.74E-05 mg/L 4.49E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.79E-08 1.57E-07 mg/kg-day 2.00E-05 mg/kg-day 7.85E-03
PCBs, total 1.82E-05 mg/L 4.69E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.88E-08 1.64E-07 mg/kg-day 2.00E-05 mg/kg-day 8.21E-03
PCB-TEQ 3.40E-10 mg/L 8.76E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.31E-07 3.07E-12 mg/kg-day 7.00E-10 mg/kg-day 4.38E-03
TCDD-TEQ 7.18E-09 mg/L 2.72E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.09E-06 9.53E-11 mg/kg-day 7.00E-10 mg/kg-day 1.36E-01
Thallium 9.76E-06 mg/L 6.75E-11 mg/kg-day NA (mg/kg-day)-1 NA 2.36E-10 mg/kg-day 1.00E-05 mg/kg-day 2.36E-05
Trichloroethene 2.14E-04 mg/L 2.45E-08 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.13E-09 8.56E-08 mg/kg-day 5.00E-04 mg/kg-day 1.71E-04

Exposure Route Total (Total PCBs) (a) 1.12E-05 1.48E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.13E-05 1.52E-01

SiteWide Exposure Medium Total (Total PCBs) 1.12E-05 1.48E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.14E-05 1.52E-01
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TABLE 7.11.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (ADULT)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 1.80E-05 3.36E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 1.82E-05 3.41E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.12.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 2.42E-04 mg/kg-day 2.42E-04 (mg/kg-day)-1 NA
Sediment Antimony 1.23E+00 mg/kg 2.99E-08 mg/kg-day 2.99E-08 (mg/kg-day)-1 NA

Arsenic, total 9.51E+00 mg/kg 1.39E-07 mg/kg-day 1.39E-07 (mg/kg-day)-1 2.08E-07
Benzene 5.60E-04 mg/kg 1.36E-11 mg/kg-day 1.36E-11 (mg/kg-day)-1 7.49E-13
Benzo(a)anthracene 3.32E+00 mg/kg 2.72E-07 mg/kg-day 2.72E-07 (mg/kg-day)-1 1.98E-07
Benzo(a)pyrene 3.84E+00 mg/kg 3.14E-07 mg/kg-day 3.14E-07 (mg/kg-day)-1 2.29E-06
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.70E-07 mg/kg-day 3.70E-07 (mg/kg-day)-1 2.70E-07
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.72E-07 mg/kg-day 1.72E-07 (mg/kg-day)-1 1.25E-08
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 6.32E-07 mg/kg-day 6.32E-07 (mg/kg-day)-1 8.85E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.84E-07 mg/kg-day 2.84E-07 (mg/kg-day)-1 2.07E-09
Cadmium, diet 4.91E+00 mg/kg 1.19E-07 mg/kg-day 1.19E-07 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg 6.36E-07 mg/kg-day 6.36E-07 (mg/kg-day)-1 3.18E-07
Chromium, total 1.78E+02 mg/kg 4.33E-06 mg/kg-day 4.33E-06 (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 3.70E-07 mg/kg-day 3.70E-07 (mg/kg-day)-1 2.70E-09
Cobalt 7.61E+00 mg/kg 1.85E-07 mg/kg-day 1.85E-07 (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg 4.38E-06 mg/kg-day 4.38E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.25E-08 mg/kg-day 3.25E-08 (mg/kg-day)-1 2.37E-07
Dieldrin 8.42E-03 mg/kg 2.05E-10 mg/kg-day 2.05E-10 (mg/kg-day)-1 3.28E-09
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.84E-07 mg/kg-day 1.84E-07 (mg/kg-day)-1 1.34E-07
Manganese, nondiet 4.59E+02 mg/kg 1.12E-05 mg/kg-day 1.12E-05 (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg 7.73E-08 mg/kg-day 7.73E-08 (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 2.06E-08 mg/kg-day 2.06E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 6.15E-08 mg/kg-day 6.15E-08 (mg/kg-day)-1 1.23E-07
PCBs, total 2.67E+00 mg/kg 6.49E-08 mg/kg-day 6.49E-08 (mg/kg-day)-1 1.30E-07
PCB-TEQ 3.38E-05 mg/kg 8.22E-13 mg/kg-day 8.22E-13 (mg/kg-day)-1 1.23E-07
TCDD-TEQ 2.34E-03 mg/kg 5.69E-11 mg/kg-day 5.69E-11 (mg/kg-day)-1 8.54E-06
Thallium 1.65E-01 mg/kg 4.01E-09 mg/kg-day 4.01E-09 (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 6.18E-05 mg/kg-day 6.18E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 6.42E-06 mg/kg-day 6.42E-06 (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg 1.33E-10 mg/kg-day 1.33E-10 (mg/kg-day)-1 6.13E-12
Vanadium 2.79E+01 mg/kg 6.78E-07 mg/kg-day 6.78E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.24E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.25E-05

Intake/Exposure 
Concentration
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TABLE 7.12.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.51E+00 mg/kg 9.40E-08 mg/kg-day 9.40E-08 (mg/kg-day)-1 1.41E-07
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.32E+00 mg/kg 2.55E-07 mg/kg-day 2.55E-07 (mg/kg-day)-1 1.86E-07
Benzo(a)pyrene 3.84E+00 mg/kg 2.95E-07 mg/kg-day 2.95E-07 (mg/kg-day)-1 2.15E-06
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.47E-07 mg/kg-day 3.47E-07 (mg/kg-day)-1 2.53E-07
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.61E-07 mg/kg-day 1.61E-07 (mg/kg-day)-1 1.18E-08
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 8.56E-07 mg/kg-day 8.56E-07 (mg/kg-day)-1 1.20E-08
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.66E-07 mg/kg-day 2.66E-07 (mg/kg-day)-1 1.94E-09
Cadmium, diet 4.91E+00 mg/kg 1.62E-09 mg/kg-day 1.62E-09 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 3.48E-07 mg/kg-day 3.48E-07 (mg/kg-day)-1 2.54E-09
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.05E-08 mg/kg-day 3.05E-08 (mg/kg-day)-1 2.22E-07
Dieldrin 8.42E-03 mg/kg 2.77E-10 mg/kg-day 2.77E-10 (mg/kg-day)-1 4.44E-09
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.73E-07 mg/kg-day 1.73E-07 (mg/kg-day)-1 1.26E-07
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 3.63E-08 mg/kg-day 3.63E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 1.17E-07 mg/kg-day 1.17E-07 (mg/kg-day)-1 2.33E-07
PCBs, total 2.67E+00 mg/kg 1.23E-07 mg/kg-day 1.23E-07 (mg/kg-day)-1 2.46E-07
PCB-TEQ 3.38E-05 mg/kg 3.34E-13 mg/kg-day 3.34E-13 (mg/kg-day)-1 5.01E-08
TCDD-TEQ 2.34E-03 mg/kg 2.31E-11 mg/kg-day 2.31E-11 (mg/kg-day)-1 3.47E-06
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 8.37E-05 mg/kg-day 8.37E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 8.69E-06 mg/kg-day 8.69E-06 (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 6.83E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.86E-06

SiteWide Exposure Medium Total (Total PCBs) 1.92E-05
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.93E-05
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TABLE 7.12.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Surface Water Surface SiteWide Ingestion 
Water Antimony 5.41E-04 mg/kg 1.64E-08 mg/kg-day 1.64E-08 (mg/kg-day)-1 NA

Arsenic, total 1.29E-03 mg/kg 3.91E-08 mg/kg-day 3.91E-08 (mg/kg-day)-1 5.86E-08
Benzene 8.00E-05 mg/kg 2.42E-09 mg/kg-day 2.42E-09 (mg/kg-day)-1 1.33E-10
Benzo(a)anthracene 2.93E-05 mg/kg 3.08E-09 mg/kg-day 3.08E-09 (mg/kg-day)-1 2.25E-09
Benzo(a)pyrene 4.54E-05 mg/kg 4.77E-09 mg/kg-day 4.77E-09 (mg/kg-day)-1 3.48E-08
Benzo(b)fluoranthene 6.44E-05 mg/kg 6.76E-09 mg/kg-day 6.76E-09 (mg/kg-day)-1 4.94E-09
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 6.03E-08 mg/kg-day 6.03E-08 (mg/kg-day)-1 8.44E-10
Bromodichloromethane 2.76E-04 mg/kg 8.36E-09 mg/kg-day 8.36E-09 (mg/kg-day)-1 5.18E-10
Chloroform 1.34E-04 mg/kg 4.06E-09 mg/kg-day 4.06E-09 (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 9.00E-08 mg/kg-day 9.00E-08 (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 1.10E-08 mg/kg-day 1.10E-08 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 9.34E-10 mg/kg-day 9.34E-10 (mg/kg-day)-1 6.82E-09
Dieldrin 1.06E-06 mg/kg 3.21E-11 mg/kg-day 3.21E-11 (mg/kg-day)-1 5.14E-10
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 3.42E-09 mg/kg-day 3.42E-09 (mg/kg-day)-1 2.50E-09
Manganese, nondiet 9.54E-02 mg/kg 2.89E-06 mg/kg-day 2.89E-06 (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 5.27E-10 mg/kg-day 5.27E-10 (mg/kg-day)-1 2.11E-10
PCBs, total 1.82E-05 mg/kg 5.51E-10 mg/kg-day 5.51E-10 (mg/kg-day)-1 2.21E-10
PCB-TEQ 3.40E-10 mg/kg 1.03E-14 mg/kg-day 1.03E-14 (mg/kg-day)-1 1.54E-09
TCDD-TEQ 7.18E-09 mg/kg 2.17E-13 mg/kg-day 2.17E-13 (mg/kg-day)-1 3.26E-08
Thallium 9.76E-06 mg/kg 2.96E-10 mg/kg-day 2.96E-10 (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 2.25E-08 mg/kg-day 2.25E-08 (mg/kg-day)-1 1.03E-09

Exposure Route Total (Total PCBs) (a) 1.46E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.47E-07

Surface Water Surface SiteWide Dermal
Water Antimony 5.41E-04 mg/kg 5.63E-09 mg/kg-day 5.63E-09 (mg/kg-day)-1 NA

Arsenic, total 1.29E-03 mg/kg 1.34E-08 mg/kg-day 1.34E-08 (mg/kg-day)-1 2.02E-08
Benzene 8.00E-05 mg/kg 1.47E-08 mg/kg-day 1.47E-08 (mg/kg-day)-1 8.09E-10
Benzo(a)anthracene 2.93E-05 mg/kg 7.33E-07 mg/kg-day 7.33E-07 (mg/kg-day)-1 5.35E-07
Benzo(a)pyrene 4.54E-05 mg/kg 1.94E-06 mg/kg-day 1.94E-06 (mg/kg-day)-1 1.41E-05
Benzo(b)fluoranthene 6.44E-05 mg/kg 2.79E-06 mg/kg-day 2.79E-06 (mg/kg-day)-1 2.04E-06
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 2.89E-06 mg/kg-day 2.89E-06 (mg/kg-day)-1 4.05E-08
Bromodichloromethane 2.76E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chloroform 1.34E-04 mg/kg 1.30E-08 mg/kg-day 1.30E-08 (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 3.09E-08 mg/kg-day 3.09E-08 (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 1.52E-09 mg/kg-day 1.52E-09 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 5.88E-07 mg/kg-day 5.88E-07 (mg/kg-day)-1 4.29E-06
Dieldrin 1.06E-06 mg/kg 7.08E-10 mg/kg-day 7.08E-10 (mg/kg-day)-1 1.13E-08
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 1.47E-06 mg/kg-day 1.47E-06 (mg/kg-day)-1 1.07E-06
Manganese, nondiet 9.54E-02 mg/kg 9.93E-07 mg/kg-day 9.93E-07 (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 6.76E-08 mg/kg-day 6.76E-08 (mg/kg-day)-1 2.70E-08
PCBs, total 1.82E-05 mg/kg 7.07E-08 mg/kg-day 7.07E-08 (mg/kg-day)-1 2.83E-08
PCB-TEQ 3.40E-10 mg/kg 1.32E-12 mg/kg-day 1.32E-12 (mg/kg-day)-1 1.98E-07
TCDD-TEQ 7.18E-09 mg/kg 4.10E-11 mg/kg-day 4.10E-11 (mg/kg-day)-1 6.16E-06
Thallium 9.76E-06 mg/kg 1.02E-10 mg/kg-day 1.02E-10 (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 7.65E-08 mg/kg-day 7.65E-08 (mg/kg-day)-1 3.52E-09

Exposure Route Total (Total PCBs) (a) 2.83E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.85E-05

SiteWide Exposure Medium Total (Total PCBs) 2.85E-05
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.87E-05
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TABLE 7.12.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).

Page 4 of 4

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.13.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 1.79E-04 mg/kg-day NA (mg/kg-day)-1 NA 2.08E-03 mg/kg-day 1.00E+00 mg/kg-day 2.08E-03
Sediment Antimony 1.23E+00 mg/kg 2.21E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.58E-07 mg/kg-day 4.00E-04 mg/kg-day 6.44E-04

Arsenic, total 9.51E+00 mg/kg 1.02E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.54E-07 1.20E-06 mg/kg-day 3.00E-04 mg/kg-day 3.98E-03
Benzene 5.60E-04 mg/kg 1.01E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.53E-13 1.17E-10 mg/kg-day 4.00E-03 mg/kg-day 2.93E-08
Benzo(a)anthracene 3.32E+00 mg/kg 2.50E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.83E-07 6.96E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 2.90E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.11E-06 8.05E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.41E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.49E-07 9.47E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.58E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.16E-08 4.40E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 4.67E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.54E-09 5.45E-06 mg/kg-day 2.00E-02 mg/kg-day 2.72E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.62E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.91E-09 7.27E-07 mg/kg-day 4.00E-02 mg/kg-day 1.82E-05
Cadmium, diet 4.91E+00 mg/kg 8.82E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.03E-06 mg/kg-day 1.00E-03 mg/kg-day 1.03E-03
Chromium, hexavalent 7.78E+00 mg/kg 5.87E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.93E-07 1.63E-06 mg/kg-day 3.00E-03 mg/kg-day 5.43E-04
Chromium, total 1.78E+02 mg/kg 3.20E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.73E-05 mg/kg-day 1.50E+00 mg/kg-day 2.49E-05
Chrysene 4.53E+00 mg/kg 3.42E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.49E-09 9.49E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 1.37E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.59E-06 mg/kg-day 3.00E-04 mg/kg-day 5.31E-03
Copper 1.80E+02 mg/kg 3.23E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.77E-05 mg/kg-day 4.00E-02 mg/kg-day 9.43E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 2.99E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.19E-07 8.32E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.51E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.42E-09 1.76E-09 mg/kg-day 5.00E-05 mg/kg-day 3.53E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.70E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.24E-07 4.71E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 8.24E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.62E-05 mg/kg-day 2.40E-02 mg/kg-day 4.01E-03
Mercury, inorganic 3.18E+00 mg/kg 5.71E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.66E-07 mg/kg-day 3.00E-04 mg/kg-day 2.22E-03
Naphthalene 8.47E-01 mg/kg 1.52E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-07 mg/kg-day 2.00E-02 mg/kg-day 8.87E-06
PCBs (non DLC) 2.53E+00 mg/kg 4.54E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.09E-08 5.30E-07 mg/kg-day 2.00E-05 mg/kg-day 2.65E-02
PCBs, total 2.67E+00 mg/kg 4.79E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.59E-08 5.59E-07 mg/kg-day 2.00E-05 mg/kg-day 2.80E-02
PCB-TEQ 3.38E-05 mg/kg 6.07E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.10E-08 7.08E-12 mg/kg-day 7.00E-10 mg/kg-day 1.01E-02
TCDD-TEQ 2.34E-03 mg/kg 4.20E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.30E-06 4.90E-10 mg/kg-day 7.00E-10 mg/kg-day 7.00E-01
Thallium 1.65E-01 mg/kg 2.96E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.46E-08 mg/kg-day 1.00E-05 mg/kg-day 3.46E-03
TPH C19-C40 2.54E+03 mg/kg 4.56E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.32E-04 mg/kg-day 3.00E+00 mg/kg-day 1.77E-04
TPH C9-C18 2.64E+02 mg/kg 4.74E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.53E-05 mg/kg-day 1.00E-02 mg/kg-day 5.53E-03
Trichloroethene 1.63E-03 mg/kg 1.23E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 5.66E-12 3.41E-10 mg/kg-day 5.00E-04 mg/kg-day 6.83E-07
Vanadium 2.79E+01 mg/kg 5.01E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.85E-06 mg/kg-day 5.04E-03 mg/kg-day 1.16E-03

Exposure Route Total (Total PCBs) (a) 9.76E-06 7.60E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.85E-06 7.68E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.13.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 2.33E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.49E-08 2.72E-07 mg/kg-day 3.00E-04 mg/kg-day 9.05E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 1.48E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.08E-07 4.11E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.71E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.25E-06 4.75E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 2.01E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.47E-07 5.59E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 9.36E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.83E-09 2.60E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.12E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.97E-09 2.48E-06 mg/kg-day 2.00E-02 mg/kg-day 1.24E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.55E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.13E-09 4.29E-07 mg/kg-day 4.00E-02 mg/kg-day 1.07E-05
Cadmium, diet 4.91E+00 mg/kg 4.01E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.67E-09 mg/kg-day 2.50E-05 mg/kg-day 1.87E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 2.02E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.47E-09 5.61E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.77E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.29E-07 4.91E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 6.87E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.10E-09 8.02E-10 mg/kg-day 5.00E-05 mg/kg-day 1.60E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.00E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.32E-08 2.78E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 8.99E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-07 mg/kg-day 2.00E-02 mg/kg-day 5.24E-06
PCBs (non DLC) 2.53E+00 mg/kg 2.89E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.78E-08 3.37E-07 mg/kg-day 2.00E-05 mg/kg-day 1.69E-02
PCBs, total 2.67E+00 mg/kg 3.05E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.10E-08 3.56E-07 mg/kg-day 2.00E-05 mg/kg-day 1.78E-02
PCB-TEQ 3.38E-05 mg/kg 8.27E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.24E-08 9.65E-13 mg/kg-day 7.00E-10 mg/kg-day 1.38E-03
TCDD-TEQ 2.34E-03 mg/kg 5.73E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.59E-07 6.68E-11 mg/kg-day 7.00E-10 mg/kg-day 9.55E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 2.07E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.42E-04 mg/kg-day 3.00E+00 mg/kg-day 8.06E-05
TPH C9-C18 2.64E+02 mg/kg 2.15E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-05 mg/kg-day 1.00E-02 mg/kg-day 2.51E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.67E-06 1.17E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.68E-06 1.18E-01

SiteWide Exposure Medium Total (Total PCBs) 1.24E-05 8.77E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.25E-05 8.86E-01
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TABLE 7.13.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 2.43E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.83E-08 mg/kg-day 4.00E-04 mg/kg-day 7.08E-05
Arsenic, total 1.29E-03 mg/L 5.79E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.69E-09 6.76E-08 mg/kg-day 3.00E-04 mg/kg-day 2.25E-04
Benzene 8.00E-05 mg/L 3.59E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.98E-11 4.19E-09 mg/kg-day 4.00E-03 mg/kg-day 1.05E-06
Benzo(a)anthracene 2.93E-05 mg/L 5.52E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.03E-10 1.53E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 8.56E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.25E-09 2.38E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.21E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.86E-10 3.37E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 8.93E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.25E-10 1.04E-07 mg/kg-day 2.00E-02 mg/kg-day 5.21E-06
Bromodichloromethane 2.76E-04 mg/L 1.24E-09 mg/kg-day 6.20E-02 (mg/kg-day)-1 7.68E-11 1.45E-08 mg/kg-day 2.00E-02 mg/kg-day 7.23E-07
Chloroform 1.34E-04 mg/L 6.02E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.02E-09 mg/kg-day 1.00E-02 mg/kg-day 7.02E-07
Chromium, total 2.97E-03 mg/L 1.33E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.56E-07 mg/kg-day 1.50E+00 mg/kg-day 1.04E-07
Cobalt 3.64E-04 mg/L 1.63E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-08 mg/kg-day 3.00E-04 mg/kg-day 6.36E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.68E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.23E-09 4.66E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 4.76E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.61E-11 5.55E-11 mg/kg-day 5.00E-05 mg/kg-day 1.11E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 6.15E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.49E-10 1.71E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 4.28E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.00E-06 mg/kg-day 2.40E-02 mg/kg-day 2.08E-04
PCBs (non DLC) 1.74E-05 mg/L 7.81E-11 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.12E-11 9.11E-10 mg/kg-day 2.00E-05 mg/kg-day 4.56E-05
PCBs, total 1.82E-05 mg/L 8.17E-11 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.27E-11 9.53E-10 mg/kg-day 2.00E-05 mg/kg-day 4.77E-05
PCB-TEQ 3.40E-10 mg/L 1.53E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.29E-10 1.78E-14 mg/kg-day 7.00E-10 mg/kg-day 2.54E-05
TCDD-TEQ 7.18E-09 mg/L 3.22E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.84E-09 3.76E-13 mg/kg-day 7.00E-10 mg/kg-day 5.37E-04
Thallium 9.76E-06 mg/L 4.38E-11 mg/kg-day NA (mg/kg-day)-1 NA 5.11E-10 mg/kg-day 1.00E-05 mg/kg-day 5.11E-05
Trichloroethene 2.14E-04 mg/L 4.04E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.86E-10 1.12E-08 mg/kg-day 5.00E-04 mg/kg-day 2.24E-05

Exposure Route Total (Total PCBs) (a) 2.33E-08 1.24E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.35E-08 1.26E-03

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 2.21E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.58E-09 mg/kg-day 6.00E-05 mg/kg-day 4.29E-05
Arsenic, total 1.29E-03 mg/L 5.26E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.89E-10 6.14E-09 mg/kg-day 3.00E-04 mg/kg-day 2.05E-05
Benzene 8.00E-05 mg/L 7.59E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 4.18E-11 8.86E-09 mg/kg-day 4.00E-03 mg/kg-day 2.22E-06
Benzo(a)anthracene 2.93E-05 mg/L 9.37E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.84E-08 2.60E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 2.47E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.81E-06 6.87E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 3.57E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.60E-07 9.90E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.83E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.56E-09 2.13E-06 mg/kg-day 2.00E-02 mg/kg-day 1.07E-04
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 7.28E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.49E-09 mg/kg-day 1.00E-02 mg/kg-day 8.49E-07
Chromium, total 2.97E-03 mg/L 1.21E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.41E-08 mg/kg-day 1.95E-02 mg/kg-day 7.25E-07
Cobalt 3.64E-04 mg/L 5.94E-11 mg/kg-day NA (mg/kg-day)-1 NA 6.93E-10 mg/kg-day 3.00E-04 mg/kg-day 2.31E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 7.52E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.49E-07 2.09E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 4.47E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.15E-10 5.22E-10 mg/kg-day 5.00E-05 mg/kg-day 1.04E-05
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.87E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.37E-07 5.21E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 3.89E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.54E-07 mg/kg-day 9.60E-04 mg/kg-day 4.73E-04
PCBs (non DLC) 1.74E-05 mg/L 4.27E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.71E-09 4.98E-08 mg/kg-day 2.00E-05 mg/kg-day 2.49E-03
PCBs, total 1.82E-05 mg/L 4.47E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.79E-09 5.21E-08 mg/kg-day 2.00E-05 mg/kg-day 2.60E-03
PCB-TEQ 3.40E-10 mg/L 8.34E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.25E-08 9.73E-13 mg/kg-day 7.00E-10 mg/kg-day 1.39E-03
TCDD-TEQ 7.18E-09 mg/L 2.59E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.89E-07 3.02E-11 mg/kg-day 7.00E-10 mg/kg-day 4.32E-02
Thallium 9.76E-06 mg/L 3.98E-12 mg/kg-day NA (mg/kg-day)-1 NA 4.65E-11 mg/kg-day 1.00E-05 mg/kg-day 4.65E-06
Trichloroethene 2.14E-04 mg/L 8.99E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.14E-10 2.50E-08 mg/kg-day 5.00E-04 mg/kg-day 5.00E-05

Exposure Route Total (Total PCBs) (a) 3.22E-06 4.65E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.23E-06 4.78E-02

SiteWide Exposure Medium Total (Total PCBs) 3.24E-06 4.78E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.25E-06 4.91E-02
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TABLE 7.13.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 1.57E-05 9.25E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 1.58E-05 9.35E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental table for calculation of risks for mutagenic chemicals (potentially carcinogenic PAHs, hexavalent chromium, and trichloroethene).

Page 4 of 4

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.14.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 1.75E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-03 mg/kg-day 1.00E+00 mg/kg-day 1.02E-03
Sediment Antimony 1.23E+00 mg/kg 2.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-07 mg/kg-day 4.00E-04 mg/kg-day 3.16E-04

Arsenic, total 9.51E+00 mg/kg 1.00E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.51E-07 5.86E-07 mg/kg-day 3.00E-04 mg/kg-day 1.95E-03
Benzene 5.60E-04 mg/kg 9.86E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.42E-13 5.75E-11 mg/kg-day 4.00E-03 mg/kg-day 1.44E-08
Benzo(a)anthracene 3.32E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.07E-07 3.41E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.69E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.23E-06 3.95E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.99E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-07 4.64E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 9.25E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.75E-09 2.16E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 4.58E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.41E-09 2.67E-06 mg/kg-day 2.00E-02 mg/kg-day 1.34E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.53E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.12E-09 3.57E-07 mg/kg-day 4.00E-02 mg/kg-day 8.91E-06
Cadmium, diet 4.91E+00 mg/kg 8.65E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.04E-07 mg/kg-day 1.00E-03 mg/kg-day 5.04E-04
Chromium, hexavalent 7.78E+00 mg/kg 3.43E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-07 7.99E-07 mg/kg-day 3.00E-03 mg/kg-day 2.66E-04
Chromium, total 1.78E+02 mg/kg 3.14E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.83E-05 mg/kg-day 1.50E+00 mg/kg-day 1.22E-05
Chrysene 4.53E+00 mg/kg 1.99E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.46E-09 4.65E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 1.34E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.82E-07 mg/kg-day 3.00E-04 mg/kg-day 2.61E-03
Copper 1.80E+02 mg/kg 3.17E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.85E-05 mg/kg-day 4.00E-02 mg/kg-day 4.62E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.75E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.28E-07 4.08E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.48E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.37E-09 8.65E-10 mg/kg-day 5.00E-05 mg/kg-day 1.73E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 9.91E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.23E-08 2.31E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 8.08E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.72E-05 mg/kg-day 2.40E-02 mg/kg-day 1.96E-03
Mercury, inorganic 3.18E+00 mg/kg 5.60E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.27E-07 mg/kg-day 3.00E-04 mg/kg-day 1.09E-03
Naphthalene 8.47E-01 mg/kg 1.49E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.70E-08 mg/kg-day 2.00E-02 mg/kg-day 4.35E-06
PCBs (non DLC) 2.53E+00 mg/kg 4.46E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.91E-08 2.60E-07 mg/kg-day 2.00E-05 mg/kg-day 1.30E-02
PCBs, total 2.67E+00 mg/kg 4.70E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.41E-08 2.74E-07 mg/kg-day 2.00E-05 mg/kg-day 1.37E-02
PCB-TEQ 3.38E-05 mg/kg 5.95E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.93E-08 3.47E-12 mg/kg-day 7.00E-10 mg/kg-day 4.96E-03
TCDD-TEQ 2.34E-03 mg/kg 4.12E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.18E-06 2.40E-10 mg/kg-day 7.00E-10 mg/kg-day 3.43E-01
Thallium 1.65E-01 mg/kg 2.91E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-08 mg/kg-day 1.00E-05 mg/kg-day 1.70E-03
TPH C19-C40 2.54E+03 mg/kg 4.47E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-04 mg/kg-day 3.00E+00 mg/kg-day 8.70E-05
TPH C9-C18 2.64E+02 mg/kg 4.65E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.71E-05 mg/kg-day 1.00E-02 mg/kg-day 2.71E-03
Trichloroethene 1.63E-03 mg/kg 7.18E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.30E-12 1.67E-10 mg/kg-day 5.00E-04 mg/kg-day 3.35E-07
Vanadium 2.79E+01 mg/kg 4.91E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.87E-06 mg/kg-day 5.04E-03 mg/kg-day 5.69E-04

Exposure Route Total (Total PCBs) (a) 8.30E-06 3.73E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.39E-06 3.77E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.14.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 8.92E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.34E-07 5.20E-07 mg/kg-day 3.00E-04 mg/kg-day 1.73E-03
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 3.37E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.46E-07 7.87E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 3.90E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.85E-06 9.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 4.59E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.35E-07 1.07E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 2.13E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.56E-08 4.98E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 8.13E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.14E-08 4.74E-06 mg/kg-day 2.00E-02 mg/kg-day 2.37E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.52E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.57E-09 8.22E-07 mg/kg-day 4.00E-02 mg/kg-day 2.06E-05
Cadmium, diet 4.91E+00 mg/kg 1.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.95E-09 mg/kg-day 2.50E-05 mg/kg-day 3.58E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 4.60E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.36E-09 1.07E-06 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 4.03E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.94E-07 9.41E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 2.63E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.21E-09 1.53E-09 mg/kg-day 5.00E-05 mg/kg-day 3.07E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.29E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.67E-07 5.33E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 3.44E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.01E-07 mg/kg-day 2.00E-02 mg/kg-day 1.00E-05
PCBs (non DLC) 2.53E+00 mg/kg 1.11E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.21E-07 6.46E-07 mg/kg-day 2.00E-05 mg/kg-day 3.23E-02
PCBs, total 2.67E+00 mg/kg 1.17E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.34E-07 6.81E-07 mg/kg-day 2.00E-05 mg/kg-day 3.41E-02
PCB-TEQ 3.38E-05 mg/kg 3.17E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.75E-08 1.85E-12 mg/kg-day 7.00E-10 mg/kg-day 2.64E-03
TCDD-TEQ 2.34E-03 mg/kg 2.19E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.29E-06 1.28E-10 mg/kg-day 7.00E-10 mg/kg-day 1.83E-01
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 7.94E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.63E-04 mg/kg-day 3.00E+00 mg/kg-day 1.54E-04
TPH C9-C18 2.64E+02 mg/kg 8.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.81E-05 mg/kg-day 1.00E-02 mg/kg-day 4.81E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 7.58E-06 2.24E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.62E-06 2.25E-01

SiteWide Exposure Medium Total (Total PCBs) 1.59E-05 5.97E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.60E-05 6.02E-01
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TABLE 7.14.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 4.76E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.78E-08 mg/kg-day 4.00E-04 mg/kg-day 6.95E-05
Arsenic, total 1.29E-03 mg/L 1.14E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.70E-08 6.63E-08 mg/kg-day 3.00E-04 mg/kg-day 2.21E-04
Benzene 8.00E-05 mg/L 7.05E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.87E-11 4.11E-09 mg/kg-day 4.00E-03 mg/kg-day 1.03E-06
Benzo(a)anthracene 2.93E-05 mg/L 6.45E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.71E-10 1.51E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.00E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.30E-09 2.33E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.42E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-09 3.31E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.75E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.45E-10 1.02E-07 mg/kg-day 2.00E-02 mg/kg-day 5.11E-06
Bromodichloromethane 2.76E-04 mg/L 2.43E-09 mg/kg-day 6.20E-02 (mg/kg-day)-1 1.51E-10 1.42E-08 mg/kg-day 2.00E-02 mg/kg-day 7.09E-07
Chloroform 1.34E-04 mg/L 1.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.88E-09 mg/kg-day 1.00E-02 mg/kg-day 6.88E-07
Chromium, total 2.97E-03 mg/L 2.62E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-07 mg/kg-day 1.50E+00 mg/kg-day 1.02E-07
Cobalt 3.64E-04 mg/L 3.21E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.87E-08 mg/kg-day 3.00E-04 mg/kg-day 6.23E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.96E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.43E-09 4.57E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 9.33E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.49E-10 5.45E-11 mg/kg-day 5.00E-05 mg/kg-day 1.09E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 7.18E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.24E-10 1.67E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 8.40E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.90E-06 mg/kg-day 2.40E-02 mg/kg-day 2.04E-04
PCBs (non DLC) 1.74E-05 mg/L 1.53E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 6.13E-11 8.94E-10 mg/kg-day 2.00E-05 mg/kg-day 4.47E-05
PCBs, total 1.82E-05 mg/L 1.60E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 6.41E-11 9.35E-10 mg/kg-day 2.00E-05 mg/kg-day 4.67E-05
PCB-TEQ 3.40E-10 mg/L 2.99E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.49E-10 1.75E-14 mg/kg-day 7.00E-10 mg/kg-day 2.50E-05
TCDD-TEQ 7.18E-09 mg/L 6.32E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.48E-09 3.69E-13 mg/kg-day 7.00E-10 mg/kg-day 5.27E-04
Thallium 9.76E-06 mg/L 8.59E-11 mg/kg-day NA (mg/kg-day)-1 NA 5.01E-10 mg/kg-day 1.00E-05 mg/kg-day 5.01E-05
Trichloroethene 2.14E-04 mg/L 4.71E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.17E-10 1.10E-08 mg/kg-day 5.00E-04 mg/kg-day 2.20E-05

Exposure Route Total (Total PCBs) (a) 3.81E-08 1.21E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.86E-08 1.23E-03

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 8.45E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.93E-09 mg/kg-day 6.00E-05 mg/kg-day 8.22E-05
Arsenic, total 1.29E-03 mg/L 2.02E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.02E-09 1.18E-08 mg/kg-day 3.00E-04 mg/kg-day 3.92E-05
Benzene 8.00E-05 mg/L 2.91E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.60E-10 1.70E-08 mg/kg-day 4.00E-03 mg/kg-day 4.24E-06
Benzo(a)anthracene 2.93E-05 mg/L 2.14E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.56E-07 4.98E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 5.64E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.12E-06 1.32E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 8.13E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.93E-07 1.90E-06 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 6.99E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.79E-09 4.08E-06 mg/kg-day 2.00E-02 mg/kg-day 2.04E-04
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 2.79E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-08 mg/kg-day 1.00E-02 mg/kg-day 1.63E-06
Chromium, total 2.97E-03 mg/L 4.64E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.71E-08 mg/kg-day 1.95E-02 mg/kg-day 1.39E-06
Cobalt 3.64E-04 mg/L 2.28E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-09 mg/kg-day 3.00E-04 mg/kg-day 4.42E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.71E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.25E-06 4.00E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.71E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.74E-09 9.99E-10 mg/kg-day 5.00E-05 mg/kg-day 2.00E-05
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 4.27E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.12E-07 9.97E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.49E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.70E-07 mg/kg-day 9.60E-04 mg/kg-day 9.06E-04
PCBs (non DLC) 1.74E-05 mg/L 1.63E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 6.54E-09 9.54E-08 mg/kg-day 2.00E-05 mg/kg-day 4.77E-03
PCBs, total 1.82E-05 mg/L 1.71E-08 mg/kg-day 4.00E-01 (mg/kg-day)-1 6.84E-09 9.98E-08 mg/kg-day 2.00E-05 mg/kg-day 4.99E-03
PCB-TEQ 3.40E-10 mg/L 3.19E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.79E-08 1.86E-12 mg/kg-day 7.00E-10 mg/kg-day 2.66E-03
TCDD-TEQ 7.18E-09 mg/L 9.93E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.49E-06 5.79E-11 mg/kg-day 7.00E-10 mg/kg-day 8.27E-02
Thallium 9.76E-06 mg/L 1.53E-11 mg/kg-day NA (mg/kg-day)-1 NA 8.90E-11 mg/kg-day 1.00E-05 mg/kg-day 8.90E-06
Trichloroethene 2.14E-04 mg/L 2.05E-08 mg/kg-day 4.60E-02 (mg/kg-day)-1 9.43E-10 4.78E-08 mg/kg-day 5.00E-04 mg/kg-day 9.57E-05

Exposure Route Total (Total PCBs) (a) 7.94E-06 8.91E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.99E-06 9.15E-02

SiteWide Exposure Medium Total (Total PCBs) 7.98E-06 9.03E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.03E-06 9.28E-02
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TABLE 7.14.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 2.39E-05 6.87E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 2.40E-05 6.95E-01
Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental table for calculation of risks for mutagenic chemicals (potentially carcinogenic PAHs, hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.15.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 6.32E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.21E-04 mg/kg-day 1.00E+00 mg/kg-day 2.21E-04
Sediment Antimony 1.23E+00 mg/kg 7.82E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-08 mg/kg-day 4.00E-04 mg/kg-day 6.85E-05

Arsenic, total 9.51E+00 mg/kg 3.63E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.44E-08 1.27E-07 mg/kg-day 3.00E-04 mg/kg-day 4.23E-04
Benzene 5.60E-04 mg/kg 3.56E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.96E-13 1.25E-11 mg/kg-day 4.00E-03 mg/kg-day 3.12E-09
Benzo(a)anthracene 3.32E+00 mg/kg 2.11E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.54E-08 7.39E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 2.44E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.78E-07 8.55E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 2.87E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.10E-08 1.01E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.34E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.75E-10 4.67E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.65E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.32E-09 5.79E-07 mg/kg-day 2.00E-02 mg/kg-day 2.89E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.61E-10 7.72E-08 mg/kg-day 4.00E-02 mg/kg-day 1.93E-06
Cadmium, diet 4.91E+00 mg/kg 3.12E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-07 mg/kg-day 1.00E-03 mg/kg-day 1.09E-04
Chromium, hexavalent 7.78E+00 mg/kg 4.95E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.47E-08 1.73E-07 mg/kg-day 3.00E-03 mg/kg-day 5.77E-05
Chromium, total 1.78E+02 mg/kg 1.13E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.96E-06 mg/kg-day 1.50E+00 mg/kg-day 2.64E-06
Chrysene 4.53E+00 mg/kg 2.88E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.10E-10 1.01E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 4.84E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.69E-07 mg/kg-day 3.00E-04 mg/kg-day 5.65E-04
Copper 1.80E+02 mg/kg 1.14E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.01E-06 mg/kg-day 4.00E-02 mg/kg-day 1.00E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 2.52E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.84E-08 8.84E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 5.36E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.57E-10 1.87E-10 mg/kg-day 5.00E-05 mg/kg-day 3.75E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.43E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-08 5.01E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 2.92E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-05 mg/kg-day 2.40E-02 mg/kg-day 4.26E-04
Mercury, inorganic 3.18E+00 mg/kg 2.02E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.08E-08 mg/kg-day 3.00E-04 mg/kg-day 2.36E-04
Naphthalene 8.47E-01 mg/kg 5.39E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.89E-08 mg/kg-day 2.00E-02 mg/kg-day 9.43E-07
PCBs (non DLC) 2.53E+00 mg/kg 1.61E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.22E-08 5.63E-08 mg/kg-day 2.00E-05 mg/kg-day 2.82E-03
PCBs, total 2.67E+00 mg/kg 1.70E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.40E-08 5.94E-08 mg/kg-day 2.00E-05 mg/kg-day 2.97E-03
PCB-TEQ 3.38E-05 mg/kg 2.15E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.22E-08 7.52E-13 mg/kg-day 7.00E-10 mg/kg-day 1.07E-03
TCDD-TEQ 2.34E-03 mg/kg 1.49E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.23E-06 5.21E-11 mg/kg-day 7.00E-10 mg/kg-day 7.44E-02
Thallium 1.65E-01 mg/kg 1.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.67E-09 mg/kg-day 1.00E-05 mg/kg-day 3.67E-04
TPH C19-C40 2.54E+03 mg/kg 1.62E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.65E-05 mg/kg-day 3.00E+00 mg/kg-day 1.88E-05
TPH C9-C18 2.64E+02 mg/kg 1.68E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.88E-06 mg/kg-day 1.00E-02 mg/kg-day 5.88E-04
Trichloroethene 1.63E-03 mg/kg 1.04E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.77E-13 3.63E-11 mg/kg-day 5.00E-04 mg/kg-day 7.26E-08
Vanadium 2.79E+01 mg/kg 1.77E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.21E-07 mg/kg-day 5.04E-03 mg/kg-day 1.23E-04

Exposure Route Total (Total PCBs) (a) 2.59E-06 8.07E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.62E-06 8.16E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.15.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 7.07E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.06E-07 2.47E-07 mg/kg-day 3.00E-04 mg/kg-day 8.25E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 1.07E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.81E-08 3.74E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.24E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.03E-07 4.33E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-07 5.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 6.76E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.94E-09 2.37E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 6.44E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.02E-09 2.25E-06 mg/kg-day 2.00E-02 mg/kg-day 1.13E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.16E-10 3.91E-07 mg/kg-day 4.00E-02 mg/kg-day 9.78E-06
Cadmium, diet 4.91E+00 mg/kg 1.22E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.26E-09 mg/kg-day 2.50E-05 mg/kg-day 1.70E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.07E-09 5.11E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.28E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.33E-08 4.48E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 2.09E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.34E-09 7.30E-10 mg/kg-day 5.00E-05 mg/kg-day 1.46E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 7.25E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.29E-08 2.54E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 2.73E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.55E-08 mg/kg-day 2.00E-02 mg/kg-day 4.77E-06
PCBs (non DLC) 2.53E+00 mg/kg 8.77E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.75E-07 3.07E-07 mg/kg-day 2.00E-05 mg/kg-day 1.54E-02
PCBs, total 2.67E+00 mg/kg 9.26E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.85E-07 3.24E-07 mg/kg-day 2.00E-05 mg/kg-day 1.62E-02
PCB-TEQ 3.38E-05 mg/kg 2.51E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.77E-08 8.79E-13 mg/kg-day 7.00E-10 mg/kg-day 1.26E-03
TCDD-TEQ 2.34E-03 mg/kg 1.74E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.61E-06 6.09E-11 mg/kg-day 7.00E-10 mg/kg-day 8.70E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 6.29E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.20E-04 mg/kg-day 3.00E+00 mg/kg-day 7.34E-05
TPH C9-C18 2.64E+02 mg/kg 6.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.29E-05 mg/kg-day 1.00E-02 mg/kg-day 2.29E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.15E-06 1.07E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.18E-06 1.07E-01

SiteWide Exposure Medium Total (Total PCBs) 6.75E-06 1.87E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.80E-06 1.89E-01
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TABLE 7.15.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 7.57E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.65E-09 mg/kg-day 4.00E-04 mg/kg-day 6.62E-06
Arsenic, total 1.29E-03 mg/L 1.80E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.71E-09 6.32E-09 mg/kg-day 3.00E-04 mg/kg-day 2.11E-05
Benzene 8.00E-05 mg/L 1.12E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.16E-12 3.92E-10 mg/kg-day 4.00E-03 mg/kg-day 9.79E-08
Benzo(a)anthracene 2.93E-05 mg/L 4.10E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.99E-11 1.43E-10 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 6.35E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.64E-10 2.22E-10 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 9.01E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.58E-11 3.15E-10 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 2.78E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.90E-11 9.75E-09 mg/kg-day 2.00E-02 mg/kg-day 4.87E-07
Bromodichloromethane 2.76E-04 mg/L 3.86E-10 mg/kg-day 6.20E-02 (mg/kg-day)-1 2.39E-11 1.35E-09 mg/kg-day 2.00E-02 mg/kg-day 6.76E-08
Chloroform 1.34E-04 mg/L 1.87E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.56E-10 mg/kg-day 1.00E-02 mg/kg-day 6.56E-08
Chromium, total 2.97E-03 mg/L 4.16E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.45E-08 mg/kg-day 1.50E+00 mg/kg-day 9.70E-09
Cobalt 3.64E-04 mg/L 5.09E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.78E-09 mg/kg-day 3.00E-04 mg/kg-day 5.94E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.25E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.09E-11 4.36E-11 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.48E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.37E-11 5.19E-12 mg/kg-day 5.00E-05 mg/kg-day 1.04E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 4.56E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.33E-11 1.60E-10 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.33E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.67E-07 mg/kg-day 2.40E-02 mg/kg-day 1.95E-05
PCBs (non DLC) 1.74E-05 mg/L 2.43E-11 mg/kg-day 4.00E-01 (mg/kg-day)-1 9.74E-12 8.52E-11 mg/kg-day 2.00E-05 mg/kg-day 4.26E-06
PCBs, total 1.82E-05 mg/L 2.55E-11 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.02E-11 8.91E-11 mg/kg-day 2.00E-05 mg/kg-day 4.46E-06
PCB-TEQ 3.40E-10 mg/L 4.76E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.14E-11 1.67E-15 mg/kg-day 7.00E-10 mg/kg-day 2.38E-06
TCDD-TEQ 7.18E-09 mg/L 1.00E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.51E-09 3.52E-14 mg/kg-day 7.00E-10 mg/kg-day 5.02E-05
Thallium 9.76E-06 mg/L 1.37E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.78E-11 mg/kg-day 1.00E-05 mg/kg-day 4.78E-06
Trichloroethene 2.14E-04 mg/L 2.99E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.38E-11 1.05E-09 mg/kg-day 5.00E-04 mg/kg-day 2.10E-06

Exposure Route Total (Total PCBs) (a) 5.01E-09 1.15E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.09E-09 1.18E-04

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 4.47E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.56E-09 mg/kg-day 6.00E-05 mg/kg-day 2.61E-05
Arsenic, total 1.29E-03 mg/L 1.07E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.60E-09 3.73E-09 mg/kg-day 3.00E-04 mg/kg-day 1.24E-05
Benzene 8.00E-05 mg/L 1.54E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 8.45E-11 5.38E-09 mg/kg-day 4.00E-03 mg/kg-day 1.35E-06
Benzo(a)anthracene 2.93E-05 mg/L 4.51E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.30E-08 1.58E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.19E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.70E-07 4.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.72E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.25E-07 6.01E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 3.70E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.17E-09 1.29E-06 mg/kg-day 2.00E-02 mg/kg-day 6.47E-05
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 1.47E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.15E-09 mg/kg-day 1.00E-02 mg/kg-day 5.15E-07
Chromium, total 2.97E-03 mg/L 2.45E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.58E-09 mg/kg-day 1.95E-02 mg/kg-day 4.40E-07
Cobalt 3.64E-04 mg/L 1.20E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.21E-10 mg/kg-day 3.00E-04 mg/kg-day 1.40E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 3.62E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.64E-07 1.27E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 9.05E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.45E-09 3.17E-10 mg/kg-day 5.00E-05 mg/kg-day 6.34E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 9.03E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.59E-08 3.16E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 7.88E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.76E-07 mg/kg-day 9.60E-04 mg/kg-day 2.87E-04
PCBs (non DLC) 1.74E-05 mg/L 8.64E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.46E-09 3.02E-08 mg/kg-day 2.00E-05 mg/kg-day 1.51E-03
PCBs, total 1.82E-05 mg/L 9.04E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.62E-09 3.16E-08 mg/kg-day 2.00E-05 mg/kg-day 1.58E-03
PCB-TEQ 3.40E-10 mg/L 1.69E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.53E-08 5.91E-13 mg/kg-day 7.00E-10 mg/kg-day 8.44E-04
TCDD-TEQ 7.18E-09 mg/L 5.25E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.87E-07 1.84E-11 mg/kg-day 7.00E-10 mg/kg-day 2.62E-02
Thallium 9.76E-06 mg/L 8.06E-12 mg/kg-day NA (mg/kg-day)-1 NA 2.82E-11 mg/kg-day 1.00E-05 mg/kg-day 2.82E-06
Trichloroethene 2.14E-04 mg/L 4.33E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.99E-10 1.52E-08 mg/kg-day 5.00E-04 mg/kg-day 3.03E-05

Exposure Route Total (Total PCBs) (a) 2.16E-06 2.83E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.18E-06 2.90E-02

SiteWide Exposure Medium Total (Total PCBs) 2.16E-06 2.84E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.19E-06 2.91E-02
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TABLE 7.15.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 8.91E-06 2.16E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 8.99E-06 2.18E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.16.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 2.42E-04 mg/kg-day 2.42E-04 (mg/kg-day)-1 NA
Sediment Antimony 1.23E+00 mg/kg 2.99E-08 mg/kg-day 2.99E-08 (mg/kg-day)-1 NA

Arsenic, total 9.51E+00 mg/kg 1.39E-07 mg/kg-day 1.39E-07 (mg/kg-day)-1 2.08E-07
Benzene 5.60E-04 mg/kg 1.36E-11 mg/kg-day 1.36E-11 (mg/kg-day)-1 7.49E-13
Benzo(a)anthracene 3.32E+00 mg/kg 2.72E-07 mg/kg-day 2.72E-07 (mg/kg-day)-1 1.98E-07
Benzo(a)pyrene 3.84E+00 mg/kg 3.14E-07 mg/kg-day 3.14E-07 (mg/kg-day)-1 2.29E-06
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.70E-07 mg/kg-day 3.70E-07 (mg/kg-day)-1 2.70E-07
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.72E-07 mg/kg-day 1.72E-07 (mg/kg-day)-1 1.25E-08
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 6.32E-07 mg/kg-day 6.32E-07 (mg/kg-day)-1 8.85E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.84E-07 mg/kg-day 2.84E-07 (mg/kg-day)-1 2.07E-09
Cadmium, diet 4.91E+00 mg/kg 1.19E-07 mg/kg-day 1.19E-07 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg 6.36E-07 mg/kg-day 6.36E-07 (mg/kg-day)-1 3.18E-07
Chromium, total 1.78E+02 mg/kg 4.33E-06 mg/kg-day 4.33E-06 (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 3.70E-07 mg/kg-day 3.70E-07 (mg/kg-day)-1 2.70E-09
Cobalt 7.61E+00 mg/kg 1.85E-07 mg/kg-day 1.85E-07 (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg 4.38E-06 mg/kg-day 4.38E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.25E-08 mg/kg-day 3.25E-08 (mg/kg-day)-1 2.37E-07
Dieldrin 8.42E-03 mg/kg 2.05E-10 mg/kg-day 2.05E-10 (mg/kg-day)-1 3.28E-09
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.84E-07 mg/kg-day 1.84E-07 (mg/kg-day)-1 1.34E-07
Manganese, nondiet 4.59E+02 mg/kg 1.12E-05 mg/kg-day 1.12E-05 (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg 7.73E-08 mg/kg-day 7.73E-08 (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 2.06E-08 mg/kg-day 2.06E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 6.15E-08 mg/kg-day 6.15E-08 (mg/kg-day)-1 1.23E-07
PCBs, total 2.67E+00 mg/kg 6.49E-08 mg/kg-day 6.49E-08 (mg/kg-day)-1 1.30E-07
PCB-TEQ 3.38E-05 mg/kg 8.22E-13 mg/kg-day 8.22E-13 (mg/kg-day)-1 1.23E-07
TCDD-TEQ 2.34E-03 mg/kg 5.69E-11 mg/kg-day 5.69E-11 (mg/kg-day)-1 8.54E-06
Thallium 1.65E-01 mg/kg 4.01E-09 mg/kg-day 4.01E-09 (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 6.18E-05 mg/kg-day 6.18E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 6.42E-06 mg/kg-day 6.42E-06 (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg 1.33E-10 mg/kg-day 1.33E-10 (mg/kg-day)-1 6.13E-12
Vanadium 2.79E+01 mg/kg 6.78E-07 mg/kg-day 6.78E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.24E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.25E-05

Intake/Exposure 
Concentration
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TABLE 7.16.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.51E+00 mg/kg 9.40E-08 mg/kg-day 9.40E-08 (mg/kg-day)-1 1.41E-07
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.32E+00 mg/kg 2.55E-07 mg/kg-day 2.55E-07 (mg/kg-day)-1 1.86E-07
Benzo(a)pyrene 3.84E+00 mg/kg 2.95E-07 mg/kg-day 2.95E-07 (mg/kg-day)-1 2.15E-06
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.47E-07 mg/kg-day 3.47E-07 (mg/kg-day)-1 2.53E-07
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.61E-07 mg/kg-day 1.61E-07 (mg/kg-day)-1 1.18E-08
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 8.56E-07 mg/kg-day 8.56E-07 (mg/kg-day)-1 1.20E-08
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.66E-07 mg/kg-day 2.66E-07 (mg/kg-day)-1 1.94E-09
Cadmium, diet 4.91E+00 mg/kg 1.62E-09 mg/kg-day 1.62E-09 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 3.48E-07 mg/kg-day 3.48E-07 (mg/kg-day)-1 2.54E-09
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.05E-08 mg/kg-day 3.05E-08 (mg/kg-day)-1 2.22E-07
Dieldrin 8.42E-03 mg/kg 2.77E-10 mg/kg-day 2.77E-10 (mg/kg-day)-1 4.44E-09
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.73E-07 mg/kg-day 1.73E-07 (mg/kg-day)-1 1.26E-07
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 3.63E-08 mg/kg-day 3.63E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 1.17E-07 mg/kg-day 1.17E-07 (mg/kg-day)-1 2.33E-07
PCBs, total 2.67E+00 mg/kg 1.23E-07 mg/kg-day 1.23E-07 (mg/kg-day)-1 2.46E-07
PCB-TEQ 3.38E-05 mg/kg 3.34E-13 mg/kg-day 3.34E-13 (mg/kg-day)-1 5.01E-08
TCDD-TEQ 2.34E-03 mg/kg 2.31E-11 mg/kg-day 2.31E-11 (mg/kg-day)-1 3.47E-06
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 8.37E-05 mg/kg-day 8.37E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 8.69E-06 mg/kg-day 8.69E-06 (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 6.83E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.86E-06

SiteWide Exposure Medium Total (Total PCBs) 1.92E-05
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.93E-05
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TABLE 7.16.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Surface Water Surface SiteWide Ingestion 
Antimony 5.41E-04 mg/kg 3.19E-09 mg/kg-day 3.19E-09 (mg/kg-day)-1 NA
Arsenic, total 1.29E-03 mg/kg 7.60E-09 mg/kg-day 7.60E-09 (mg/kg-day)-1 1.14E-08
Benzene 8.00E-05 mg/kg 4.71E-10 mg/kg-day 4.71E-10 (mg/kg-day)-1 2.59E-11
Benzo(a)anthracene 2.93E-05 mg/kg 5.93E-10 mg/kg-day 5.93E-10 (mg/kg-day)-1 4.33E-10
Benzo(a)pyrene 4.54E-05 mg/kg 9.20E-10 mg/kg-day 9.20E-10 (mg/kg-day)-1 6.71E-09
Benzo(b)fluoranthene 6.44E-05 mg/kg 1.30E-09 mg/kg-day 1.30E-09 (mg/kg-day)-1 9.52E-10
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 1.17E-08 mg/kg-day 1.17E-08 (mg/kg-day)-1 1.64E-10
Bromodichloromethane 2.76E-04 mg/kg 1.63E-09 mg/kg-day 1.63E-09 (mg/kg-day)-1 1.01E-10
Chloroform 1.34E-04 mg/kg 7.89E-10 mg/kg-day 7.89E-10 (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 1.75E-08 mg/kg-day 1.75E-08 (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 2.14E-09 mg/kg-day 2.14E-09 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 1.80E-10 mg/kg-day 1.80E-10 (mg/kg-day)-1 1.32E-09
Dieldrin 1.06E-06 mg/kg 6.24E-12 mg/kg-day 6.24E-12 (mg/kg-day)-1 9.99E-11
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 6.60E-10 mg/kg-day 6.60E-10 (mg/kg-day)-1 4.82E-10
Manganese, nondiet 9.54E-02 mg/kg 5.62E-07 mg/kg-day 5.62E-07 (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 1.02E-10 mg/kg-day 1.02E-10 (mg/kg-day)-1 4.10E-11
PCBs, total 1.82E-05 mg/kg 1.07E-10 mg/kg-day 1.07E-10 (mg/kg-day)-1 4.29E-11
PCB-TEQ 3.40E-10 mg/kg 2.00E-15 mg/kg-day 2.00E-15 (mg/kg-day)-1 3.00E-10
TCDD-TEQ 7.18E-09 mg/kg 4.23E-14 mg/kg-day 4.23E-14 (mg/kg-day)-1 6.34E-09
Thallium 9.76E-06 mg/kg 5.75E-11 mg/kg-day 5.75E-11 (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 4.33E-09 mg/kg-day 4.33E-09 (mg/kg-day)-1 1.99E-10

Exposure Route Total (Total PCBs) (a) 2.83E-08
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.86E-08

Surface Water Surface SiteWide Dermal
Antimony 5.41E-04 mg/kg 6.67E-10 mg/kg-day 6.67E-10 (mg/kg-day)-1 NA
Arsenic, total 1.29E-03 mg/kg 1.59E-09 mg/kg-day 1.59E-09 (mg/kg-day)-1 2.39E-09
Benzene 8.00E-05 mg/kg 2.30E-09 mg/kg-day 2.30E-09 (mg/kg-day)-1 1.26E-10
Benzo(a)anthracene 2.93E-05 mg/kg 1.39E-07 mg/kg-day 1.39E-07 (mg/kg-day)-1 1.01E-07
Benzo(a)pyrene 4.54E-05 mg/kg 3.67E-07 mg/kg-day 3.67E-07 (mg/kg-day)-1 2.68E-06
Benzo(b)fluoranthene 6.44E-05 mg/kg 5.28E-07 mg/kg-day 5.28E-07 (mg/kg-day)-1 3.86E-07
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 5.52E-07 mg/kg-day 5.52E-07 (mg/kg-day)-1 7.73E-09
Bromodichloromethane 2.76E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chloroform 1.34E-04 mg/kg 2.20E-09 mg/kg-day 2.20E-09 (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 3.66E-09 mg/kg-day 3.66E-09 (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 1.80E-10 mg/kg-day 1.80E-10 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 1.11E-07 mg/kg-day 1.11E-07 (mg/kg-day)-1 8.13E-07
Dieldrin 1.06E-06 mg/kg 1.35E-10 mg/kg-day 1.35E-10 (mg/kg-day)-1 2.16E-09
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 2.78E-07 mg/kg-day 2.78E-07 (mg/kg-day)-1 2.03E-07
Manganese, nondiet 9.54E-02 mg/kg 1.18E-07 mg/kg-day 1.18E-07 (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 1.29E-08 mg/kg-day 1.29E-08 (mg/kg-day)-1 5.16E-09
PCBs, total 1.82E-05 mg/kg 1.35E-08 mg/kg-day 1.35E-08 (mg/kg-day)-1 5.40E-09
PCB-TEQ 3.40E-10 mg/kg 2.52E-13 mg/kg-day 2.52E-13 (mg/kg-day)-1 3.78E-08
TCDD-TEQ 7.18E-09 mg/kg 7.84E-12 mg/kg-day 7.84E-12 (mg/kg-day)-1 1.18E-06
Thallium 9.76E-06 mg/kg 1.20E-11 mg/kg-day 1.20E-11 (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 1.33E-08 mg/kg-day 1.33E-08 (mg/kg-day)-1 6.13E-10

Exposure Route Total (Total PCBs) (a) 5.37E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.41E-06

SiteWide Exposure Medium Total (Total PCBs) 5.40E-06
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.44E-06

Page 3 of 4
AECOM

Final

July 2017



TABLE 7.16.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).

Page 4 of 4

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.17.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (OLDER CHILD 7 to <14 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 4.32E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.32E-04 mg/kg-day 1.00E+00 mg/kg-day 4.32E-04
Sediment Antimony 1.23E+00 mg/kg 5.34E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.34E-08 mg/kg-day 4.00E-04 mg/kg-day 1.34E-04

Arsenic, total 9.51E+00 mg/kg 2.48E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.72E-08 2.48E-07 mg/kg-day 3.00E-04 mg/kg-day 8.26E-04
Benzene 5.60E-04 mg/kg 2.43E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.34E-13 2.43E-11 mg/kg-day 4.00E-03 mg/kg-day 6.08E-09
Benzo(a)anthracene 3.32E+00 mg/kg 4.33E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.16E-08 1.44E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 5.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.65E-07 1.67E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 5.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.30E-08 1.96E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 2.74E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.00E-09 9.12E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.13E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.58E-09 1.13E-06 mg/kg-day 2.00E-02 mg/kg-day 5.65E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 4.52E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.30E-10 1.51E-07 mg/kg-day 4.00E-02 mg/kg-day 3.77E-06
Cadmium, diet 4.91E+00 mg/kg 2.13E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.13E-07 mg/kg-day 1.00E-03 mg/kg-day 2.13E-04
Chromium, hexavalent 7.78E+00 mg/kg 1.01E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 5.07E-08 3.38E-07 mg/kg-day 3.00E-03 mg/kg-day 1.13E-04
Chromium, total 1.78E+02 mg/kg 7.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.73E-06 mg/kg-day 1.50E+00 mg/kg-day 5.15E-06
Chrysene 4.53E+00 mg/kg 5.90E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.31E-10 1.97E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 3.31E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.31E-07 mg/kg-day 3.00E-04 mg/kg-day 1.10E-03
Copper 1.80E+02 mg/kg 7.82E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.82E-06 mg/kg-day 4.00E-02 mg/kg-day 1.95E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 5.17E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.78E-08 1.72E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 3.66E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.85E-10 3.66E-10 mg/kg-day 5.00E-05 mg/kg-day 7.31E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.93E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.14E-08 9.77E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 1.99E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.99E-05 mg/kg-day 2.40E-02 mg/kg-day 8.31E-04
Mercury, inorganic 3.18E+00 mg/kg 1.38E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-07 mg/kg-day 3.00E-04 mg/kg-day 4.60E-04
Naphthalene 8.47E-01 mg/kg 3.68E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.68E-08 mg/kg-day 2.00E-02 mg/kg-day 1.84E-06
PCBs (non DLC) 2.53E+00 mg/kg 1.10E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.20E-08 1.10E-07 mg/kg-day 2.00E-05 mg/kg-day 5.49E-03
PCBs, total 2.67E+00 mg/kg 1.16E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.32E-08 1.16E-07 mg/kg-day 2.00E-05 mg/kg-day 5.80E-03
PCB-TEQ 3.38E-05 mg/kg 1.47E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.20E-08 1.47E-12 mg/kg-day 7.00E-10 mg/kg-day 2.10E-03
TCDD-TEQ 2.34E-03 mg/kg 1.02E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.52E-06 1.02E-10 mg/kg-day 7.00E-10 mg/kg-day 1.45E-01
Thallium 1.65E-01 mg/kg 7.17E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.17E-09 mg/kg-day 1.00E-05 mg/kg-day 7.17E-04
TPH C19-C40 2.54E+03 mg/kg 1.10E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.10E-04 mg/kg-day 3.00E+00 mg/kg-day 3.68E-05
TPH C9-C18 2.64E+02 mg/kg 1.15E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-05 mg/kg-day 1.00E-02 mg/kg-day 1.15E-03
Trichloroethene 1.63E-03 mg/kg 2.12E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 9.77E-13 7.08E-11 mg/kg-day 5.00E-04 mg/kg-day 1.42E-07
Vanadium 2.79E+01 mg/kg 1.21E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-06 mg/kg-day 5.04E-03 mg/kg-day 2.40E-04

Exposure Route Total (Total PCBs) (a) 2.14E-06 1.58E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.16E-06 1.59E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.17.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (OLDER CHILD 7 to <14 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 1.95E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.93E-08 1.95E-07 mg/kg-day 3.00E-04 mg/kg-day 6.51E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 8.87E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.47E-08 2.96E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.03E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.49E-07 3.42E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.21E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.81E-08 4.02E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 5.61E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.09E-09 1.87E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.78E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.49E-09 1.78E-06 mg/kg-day 2.00E-02 mg/kg-day 8.90E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 9.27E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.77E-10 3.09E-07 mg/kg-day 4.00E-02 mg/kg-day 7.72E-06
Cadmium, diet 4.91E+00 mg/kg 3.36E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.36E-09 mg/kg-day 2.50E-05 mg/kg-day 1.35E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 1.21E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.83E-10 4.03E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.06E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.74E-08 3.53E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 5.77E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.23E-10 5.77E-10 mg/kg-day 5.00E-05 mg/kg-day 1.15E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 6.01E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.39E-08 2.00E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 7.54E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.54E-08 mg/kg-day 2.00E-02 mg/kg-day 3.77E-06
PCBs (non DLC) 2.53E+00 mg/kg 2.43E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.85E-08 2.43E-07 mg/kg-day 2.00E-05 mg/kg-day 1.21E-02
PCBs, total 2.67E+00 mg/kg 2.56E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.12E-08 2.56E-07 mg/kg-day 2.00E-05 mg/kg-day 1.28E-02
PCB-TEQ 3.38E-05 mg/kg 6.94E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.04E-08 6.94E-13 mg/kg-day 7.00E-10 mg/kg-day 9.92E-04
TCDD-TEQ 2.34E-03 mg/kg 4.81E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.21E-07 4.81E-11 mg/kg-day 7.00E-10 mg/kg-day 6.87E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 1.74E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.74E-04 mg/kg-day 3.00E+00 mg/kg-day 5.80E-05
TPH C9-C18 2.64E+02 mg/kg 1.81E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.81E-05 mg/kg-day 1.00E-02 mg/kg-day 1.81E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.83E-06 8.42E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.84E-06 8.46E-02

SiteWide Exposure Medium Total (Total PCBs) 3.97E-06 2.42E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.00E-06 2.44E-01
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TABLE 7.17.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (OLDER CHILD 7 to <14 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Surface Water Surface SiteWide Ingestion 
Water Antimony 5.41E-04 mg/L 2.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.35E-08 mg/kg-day 4.00E-04 mg/kg-day 5.87E-05

Arsenic, total 1.29E-03 mg/L 5.60E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.40E-09 5.60E-08 mg/kg-day 3.00E-04 mg/kg-day 1.87E-04
Benzene 8.00E-05 mg/L 3.47E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.91E-11 3.47E-09 mg/kg-day 4.00E-03 mg/kg-day 8.69E-07
Benzo(a)anthracene 2.93E-05 mg/L 3.82E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.79E-10 1.27E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 5.92E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.32E-09 1.97E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 8.39E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.13E-10 2.80E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 8.64E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.21E-10 8.64E-08 mg/kg-day 2.00E-02 mg/kg-day 4.32E-06
Bromodichloromethane 2.76E-04 mg/L 1.20E-09 mg/kg-day 6.20E-02 (mg/kg-day)-1 7.43E-11 1.20E-08 mg/kg-day 2.00E-02 mg/kg-day 5.99E-07
Chloroform 1.34E-04 mg/L 5.82E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.82E-09 mg/kg-day 1.00E-02 mg/kg-day 5.82E-07
Chromium, total 2.97E-03 mg/L 1.29E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-07 mg/kg-day 1.50E+00 mg/kg-day 8.60E-08
Cobalt 3.64E-04 mg/L 1.58E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-08 mg/kg-day 3.00E-04 mg/kg-day 5.27E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.16E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.47E-10 3.87E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 4.60E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.37E-11 4.60E-11 mg/kg-day 5.00E-05 mg/kg-day 9.21E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 4.25E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.10E-10 1.42E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 4.14E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.14E-06 mg/kg-day 2.40E-02 mg/kg-day 1.73E-04
PCBs (non DLC) 1.74E-05 mg/L 7.56E-11 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.02E-11 7.56E-10 mg/kg-day 2.00E-05 mg/kg-day 3.78E-05
PCBs, total 1.82E-05 mg/L 7.91E-11 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.16E-11 7.91E-10 mg/kg-day 2.00E-05 mg/kg-day 3.95E-05
PCB-TEQ 3.40E-10 mg/L 1.48E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.22E-10 1.48E-14 mg/kg-day 7.00E-10 mg/kg-day 2.11E-05
TCDD-TEQ 7.18E-09 mg/L 3.12E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.68E-09 3.12E-13 mg/kg-day 7.00E-10 mg/kg-day 4.46E-04
Thallium 9.76E-06 mg/L 4.24E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.24E-10 mg/kg-day 1.00E-05 mg/kg-day 4.24E-05
Trichloroethene 2.14E-04 mg/L 2.79E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.28E-10 9.30E-09 mg/kg-day 5.00E-04 mg/kg-day 1.86E-05

Exposure Route Total (Total PCBs) (a) 1.99E-08 1.02E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.01E-08 1.04E-03

Surface Water Surface SiteWide Dermal
Water Antimony 5.41E-04 mg/L 3.71E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.71E-09 mg/kg-day 6.00E-05 mg/kg-day 6.18E-05

Arsenic, total 1.29E-03 mg/L 8.83E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.33E-09 8.83E-09 mg/kg-day 3.00E-04 mg/kg-day 2.94E-05
Benzene 8.00E-05 mg/L 1.03E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.64E-11 1.03E-08 mg/kg-day 4.00E-03 mg/kg-day 2.56E-06
Benzo(a)anthracene 2.93E-05 mg/L 7.94E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.80E-08 2.65E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 2.10E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.53E-06 6.99E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 3.02E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.21E-07 1.01E-06 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 2.17E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.03E-09 2.17E-06 mg/kg-day 2.00E-02 mg/kg-day 1.08E-04
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 9.30E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.30E-09 mg/kg-day 1.00E-02 mg/kg-day 9.30E-07
Chromium, total 2.97E-03 mg/L 2.03E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.03E-08 mg/kg-day 1.95E-02 mg/kg-day 1.04E-06
Cobalt 3.64E-04 mg/L 9.97E-11 mg/kg-day NA (mg/kg-day)-1 NA 9.97E-10 mg/kg-day 3.00E-04 mg/kg-day 3.32E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 6.37E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.65E-07 2.12E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 5.31E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.49E-10 5.31E-10 mg/kg-day 5.00E-05 mg/kg-day 1.06E-05
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.59E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.16E-07 5.30E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 6.53E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.53E-07 mg/kg-day 9.60E-04 mg/kg-day 6.81E-04
PCBs (non DLC) 1.74E-05 mg/L 5.07E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 2.03E-09 5.07E-08 mg/kg-day 2.00E-05 mg/kg-day 2.53E-03
PCBs, total 1.82E-05 mg/L 5.30E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 2.12E-09 5.30E-08 mg/kg-day 2.00E-05 mg/kg-day 2.65E-03
PCB-TEQ 3.40E-10 mg/L 9.90E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.49E-08 9.90E-13 mg/kg-day 7.00E-10 mg/kg-day 1.41E-03
TCDD-TEQ 7.18E-09 mg/L 3.08E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.62E-07 3.08E-11 mg/kg-day 7.00E-10 mg/kg-day 4.40E-02
Thallium 9.76E-06 mg/L 6.68E-12 mg/kg-day NA (mg/kg-day)-1 NA 6.68E-11 mg/kg-day 1.00E-05 mg/kg-day 6.68E-06
Trichloroethene 2.14E-04 mg/L 7.99E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.68E-10 2.66E-08 mg/kg-day 5.00E-04 mg/kg-day 5.33E-05

Exposure Route Total (Total PCBs) (a) 2.86E-06 4.76E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.88E-06 4.89E-02

SiteWide Exposure Medium Total (Total PCBs) 2.88E-06 4.86E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.90E-06 4.99E-02
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TABLE 7.17.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (OLDER CHILD 7 to <14 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 6.85E-06 2.90E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 6.90E-06 2.94E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.18.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (TEEN 14 to <19 yrs)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 5.89E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.25E-05 mg/kg-day 1.00E+00 mg/kg-day 8.25E-05
Sediment Antimony 1.23E+00 mg/kg 7.29E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-08 mg/kg-day 4.00E-04 mg/kg-day 2.55E-05

Arsenic, total 9.51E+00 mg/kg 3.38E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.08E-09 4.74E-08 mg/kg-day 3.00E-04 mg/kg-day 1.58E-04
Benzene 5.60E-04 mg/kg 3.32E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.83E-14 4.65E-12 mg/kg-day 4.00E-03 mg/kg-day 1.16E-09
Benzo(a)anthracene 3.32E+00 mg/kg 3.54E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.59E-09 2.76E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 4.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.99E-08 3.19E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 4.82E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.52E-09 3.75E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 2.24E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.64E-10 1.74E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.54E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.16E-10 2.16E-07 mg/kg-day 2.00E-02 mg/kg-day 1.08E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.70E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.70E-11 2.88E-08 mg/kg-day 4.00E-02 mg/kg-day 7.20E-07
Cadmium, diet 4.91E+00 mg/kg 2.91E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.08E-08 mg/kg-day 1.00E-03 mg/kg-day 4.08E-05
Chromium, hexavalent 7.78E+00 mg/kg 8.30E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 4.15E-09 6.46E-08 mg/kg-day 3.00E-03 mg/kg-day 2.15E-05
Chromium, total 1.78E+02 mg/kg 1.06E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.48E-06 mg/kg-day 1.50E+00 mg/kg-day 9.85E-07
Chrysene 4.53E+00 mg/kg 4.84E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.53E-11 3.76E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 4.51E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.32E-08 mg/kg-day 3.00E-04 mg/kg-day 2.11E-04
Copper 1.80E+02 mg/kg 1.07E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.49E-06 mg/kg-day 4.00E-02 mg/kg-day 3.74E-05
Dibenz(a,h)anthracene 3.97E-01 mg/kg 4.24E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.09E-09 3.30E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 4.99E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.99E-11 6.99E-11 mg/kg-day 5.00E-05 mg/kg-day 1.40E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.40E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.75E-09 1.87E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 2.72E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.81E-06 mg/kg-day 2.40E-02 mg/kg-day 1.59E-04
Mercury, inorganic 3.18E+00 mg/kg 1.89E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.64E-08 mg/kg-day 3.00E-04 mg/kg-day 8.80E-05
Naphthalene 8.47E-01 mg/kg 5.02E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.03E-09 mg/kg-day 2.00E-02 mg/kg-day 3.52E-07
PCBs (non DLC) 2.53E+00 mg/kg 1.50E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.00E-09 2.10E-08 mg/kg-day 2.00E-05 mg/kg-day 1.05E-03
PCBs, total 2.67E+00 mg/kg 1.58E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.17E-09 2.22E-08 mg/kg-day 2.00E-05 mg/kg-day 1.11E-03
PCB-TEQ 3.38E-05 mg/kg 2.00E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.01E-09 2.81E-13 mg/kg-day 7.00E-10 mg/kg-day 4.01E-04
TCDD-TEQ 2.34E-03 mg/kg 1.39E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.08E-07 1.94E-11 mg/kg-day 7.00E-10 mg/kg-day 2.78E-02
Thallium 1.65E-01 mg/kg 9.78E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.37E-09 mg/kg-day 1.00E-05 mg/kg-day 1.37E-04
TPH C19-C40 2.54E+03 mg/kg 1.51E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.11E-05 mg/kg-day 3.00E+00 mg/kg-day 7.03E-06
TPH C9-C18 2.64E+02 mg/kg 1.57E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.19E-06 mg/kg-day 1.00E-02 mg/kg-day 2.19E-04
Trichloroethene 1.63E-03 mg/kg 1.74E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 8.00E-14 1.35E-11 mg/kg-day 5.00E-04 mg/kg-day 2.71E-08
Vanadium 2.79E+01 mg/kg 1.65E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.32E-07 mg/kg-day 5.04E-03 mg/kg-day 4.60E-05

Exposure Route Total (Total PCBs) (a) 2.62E-07 3.01E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.65E-07 3.05E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.18.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (TEEN 14 to <19 yrs)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 1.35E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.02E-09 1.89E-08 mg/kg-day 3.00E-04 mg/kg-day 6.29E-05
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 3.67E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.68E-09 2.86E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 4.25E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.10E-08 3.30E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 5.00E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.65E-09 3.89E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 2.32E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.70E-10 1.81E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.23E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.72E-10 1.72E-07 mg/kg-day 2.00E-02 mg/kg-day 8.60E-06
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.84E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.80E-11 2.98E-08 mg/kg-day 4.00E-02 mg/kg-day 7.46E-07
Cadmium, diet 4.91E+00 mg/kg 2.32E-11 mg/kg-day NA (mg/kg-day)-1 NA 3.25E-10 mg/kg-day 2.50E-05 mg/kg-day 1.30E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 5.01E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.66E-11 3.90E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 4.39E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.20E-09 3.41E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 3.98E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.37E-11 5.57E-11 mg/kg-day 5.00E-05 mg/kg-day 1.11E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.49E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.82E-09 1.93E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 5.20E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.28E-09 mg/kg-day 2.00E-02 mg/kg-day 3.64E-07
PCBs (non DLC) 2.53E+00 mg/kg 1.67E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.35E-09 2.34E-08 mg/kg-day 2.00E-05 mg/kg-day 1.17E-03
PCBs, total 2.67E+00 mg/kg 1.77E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.53E-09 2.47E-08 mg/kg-day 2.00E-05 mg/kg-day 1.24E-03
PCB-TEQ 3.38E-05 mg/kg 4.79E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.19E-10 6.71E-14 mg/kg-day 7.00E-10 mg/kg-day 9.58E-05
TCDD-TEQ 2.34E-03 mg/kg 3.32E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.98E-08 4.64E-12 mg/kg-day 7.00E-10 mg/kg-day 6.63E-03
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 1.20E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.68E-05 mg/kg-day 3.00E+00 mg/kg-day 5.60E-06
TPH C9-C18 2.64E+02 mg/kg 1.25E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.75E-06 mg/kg-day 1.00E-02 mg/kg-day 1.75E-04
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 9.81E-08 8.14E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.87E-08 8.17E-03

SiteWide Exposure Medium Total (Total PCBs) 3.60E-07 3.82E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.63E-07 3.86E-02
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TABLE 7.18.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (TEEN 14 to <19 yrs)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Surface Water Surface SiteWide Ingestion 
Water Antimony 5.41E-04 mg/L 7.86E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.10E-07 mg/kg-day 4.00E-04 mg/kg-day 2.75E-04

Arsenic, total 1.29E-03 mg/L 1.87E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.81E-08 2.62E-07 mg/kg-day 3.00E-04 mg/kg-day 8.75E-04
Benzene 8.00E-05 mg/L 1.16E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.39E-11 1.63E-08 mg/kg-day 4.00E-03 mg/kg-day 4.07E-06
Benzo(a)anthracene 2.93E-05 mg/L 7.66E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.59E-10 5.96E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.19E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.67E-09 9.23E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.68E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.23E-09 1.31E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 2.89E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.05E-10 4.05E-07 mg/kg-day 2.00E-02 mg/kg-day 2.02E-05
Bromodichloromethane 2.76E-04 mg/L 4.01E-09 mg/kg-day 6.20E-02 (mg/kg-day)-1 2.49E-10 5.61E-08 mg/kg-day 2.00E-02 mg/kg-day 2.81E-06
Chloroform 1.34E-04 mg/L 1.95E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.73E-08 mg/kg-day 1.00E-02 mg/kg-day 2.73E-06
Chromium, total 2.97E-03 mg/L 4.32E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.04E-07 mg/kg-day 1.50E+00 mg/kg-day 4.03E-07
Cobalt 3.64E-04 mg/L 5.29E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.40E-08 mg/kg-day 3.00E-04 mg/kg-day 2.47E-04
Dibenz(a,h)anthracene 8.90E-06 mg/L 2.33E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.70E-09 1.81E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.54E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.46E-10 2.16E-10 mg/kg-day 5.00E-05 mg/kg-day 4.31E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 8.53E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.22E-10 6.63E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.39E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.94E-05 mg/kg-day 2.40E-02 mg/kg-day 8.09E-04
PCBs (non DLC) 1.74E-05 mg/L 2.53E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.01E-10 3.54E-09 mg/kg-day 2.00E-05 mg/kg-day 1.77E-04
PCBs, total 1.82E-05 mg/L 2.64E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 1.06E-10 3.70E-09 mg/kg-day 2.00E-05 mg/kg-day 1.85E-04
PCB-TEQ 3.40E-10 mg/L 4.94E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.41E-10 6.92E-14 mg/kg-day 7.00E-10 mg/kg-day 9.88E-05
TCDD-TEQ 7.18E-09 mg/L 1.04E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.56E-08 1.46E-12 mg/kg-day 7.00E-10 mg/kg-day 2.09E-03
Thallium 9.76E-06 mg/L 1.42E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.99E-09 mg/kg-day 1.00E-05 mg/kg-day 1.99E-04
Trichloroethene 2.14E-04 mg/L 5.60E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.57E-10 4.35E-08 mg/kg-day 5.00E-04 mg/kg-day 8.71E-05

Exposure Route Total (Total PCBs) (a) 5.79E-08 4.80E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.86E-08 4.89E-03

Surface Water Surface SiteWide Dermal
Water Antimony 5.41E-04 mg/L 6.26E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.77E-09 mg/kg-day 6.00E-05 mg/kg-day 1.46E-04

Arsenic, total 1.29E-03 mg/L 1.49E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.24E-09 2.09E-08 mg/kg-day 3.00E-04 mg/kg-day 6.97E-05
Benzene 8.00E-05 mg/L 1.73E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 9.53E-11 2.43E-08 mg/kg-day 4.00E-03 mg/kg-day 6.06E-06
Benzo(a)anthracene 2.93E-05 mg/L 8.06E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.88E-08 6.27E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 2.13E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.55E-06 1.65E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 3.07E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.24E-07 2.38E-06 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 3.66E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.13E-09 5.13E-06 mg/kg-day 2.00E-02 mg/kg-day 2.56E-04
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 1.57E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.20E-08 mg/kg-day 1.00E-02 mg/kg-day 2.20E-06
Chromium, total 2.97E-03 mg/L 3.44E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.81E-08 mg/kg-day 1.95E-02 mg/kg-day 2.47E-06
Cobalt 3.64E-04 mg/L 1.69E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.36E-09 mg/kg-day 3.00E-04 mg/kg-day 7.87E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 6.46E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.72E-07 5.03E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 8.97E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.44E-09 1.26E-09 mg/kg-day 5.00E-05 mg/kg-day 2.51E-05
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.61E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.18E-07 1.25E-06 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.10E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.55E-06 mg/kg-day 9.60E-04 mg/kg-day 1.61E-03
PCBs (non DLC) 1.74E-05 mg/L 8.56E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.43E-09 1.20E-07 mg/kg-day 2.00E-05 mg/kg-day 6.00E-03
PCBs, total 1.82E-05 mg/L 8.96E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.58E-09 1.25E-07 mg/kg-day 2.00E-05 mg/kg-day 6.27E-03
PCB-TEQ 3.40E-10 mg/L 1.67E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.51E-08 2.34E-12 mg/kg-day 7.00E-10 mg/kg-day 3.35E-03
TCDD-TEQ 7.18E-09 mg/L 5.20E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.80E-07 7.28E-11 mg/kg-day 7.00E-10 mg/kg-day 1.04E-01
Thallium 9.76E-06 mg/L 1.13E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-10 mg/kg-day 1.00E-05 mg/kg-day 1.58E-05
Trichloroethene 2.14E-04 mg/L 8.11E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.73E-10 6.30E-08 mg/kg-day 5.00E-04 mg/kg-day 1.26E-04

Exposure Route Total (Total PCBs) (a) 3.22E-06 1.13E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.24E-06 1.16E-01

SiteWide Exposure Medium Total (Total PCBs) 3.28E-06 1.17E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.30E-06 1.21E-01

Page 3 of 4
AECOM

Final

July 2017



TABLE 7.18.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (TEEN 14 to <19 yrs)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 3.64E-06 1.56E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 3.66E-06 1.59E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.19.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT BOATER

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 4.38E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-04 mg/kg-day 1.00E+00 mg/kg-day 1.53E-04
Sediment Antimony 1.23E+00 mg/kg 5.42E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.90E-08 mg/kg-day 4.00E-04 mg/kg-day 4.74E-05

Arsenic, total 9.51E+00 mg/kg 2.51E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.77E-08 8.79E-08 mg/kg-day 3.00E-04 mg/kg-day 2.93E-04
Benzene 5.60E-04 mg/kg 2.47E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.36E-13 8.63E-12 mg/kg-day 4.00E-03 mg/kg-day 2.16E-09
Benzo(a)anthracene 3.32E+00 mg/kg 1.46E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.07E-08 5.12E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.69E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.23E-07 5.92E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.99E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-08 6.97E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 9.25E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.75E-10 3.24E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.14E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.60E-09 4.01E-07 mg/kg-day 2.00E-02 mg/kg-day 2.00E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.53E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.12E-10 5.35E-08 mg/kg-day 4.00E-02 mg/kg-day 1.34E-06
Cadmium, diet 4.91E+00 mg/kg 2.16E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.57E-08 mg/kg-day 1.00E-03 mg/kg-day 7.57E-05
Chromium, hexavalent 7.78E+00 mg/kg 3.43E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-08 1.20E-07 mg/kg-day 3.00E-03 mg/kg-day 4.00E-05
Chromium, total 1.78E+02 mg/kg 7.84E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-06 mg/kg-day 1.50E+00 mg/kg-day 1.83E-06
Chrysene 4.53E+00 mg/kg 1.99E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.46E-10 6.98E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 3.35E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.17E-07 mg/kg-day 3.00E-04 mg/kg-day 3.91E-04
Copper 1.80E+02 mg/kg 7.93E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.77E-06 mg/kg-day 4.00E-02 mg/kg-day 6.93E-05
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.75E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.28E-08 6.12E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 3.71E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.93E-10 1.30E-10 mg/kg-day 5.00E-05 mg/kg-day 2.60E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 9.91E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.23E-09 3.47E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 2.02E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.07E-06 mg/kg-day 2.40E-02 mg/kg-day 2.95E-04
Mercury, inorganic 3.18E+00 mg/kg 1.40E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.90E-08 mg/kg-day 3.00E-04 mg/kg-day 1.63E-04
Naphthalene 8.47E-01 mg/kg 3.73E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.31E-08 mg/kg-day 2.00E-02 mg/kg-day 6.53E-07
PCBs (non DLC) 2.53E+00 mg/kg 1.11E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.23E-08 3.90E-08 mg/kg-day 2.00E-05 mg/kg-day 1.95E-03
PCBs, total 2.67E+00 mg/kg 1.18E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.35E-08 4.11E-08 mg/kg-day 2.00E-05 mg/kg-day 2.06E-03
PCB-TEQ 3.38E-05 mg/kg 1.49E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.23E-08 5.21E-13 mg/kg-day 7.00E-10 mg/kg-day 7.44E-04
TCDD-TEQ 2.34E-03 mg/kg 1.03E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.55E-06 3.61E-11 mg/kg-day 7.00E-10 mg/kg-day 5.15E-02
Thallium 1.65E-01 mg/kg 7.27E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.54E-09 mg/kg-day 1.00E-05 mg/kg-day 2.54E-04
TPH C19-C40 2.54E+03 mg/kg 1.12E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.91E-05 mg/kg-day 3.00E+00 mg/kg-day 1.30E-05
TPH C9-C18 2.64E+02 mg/kg 1.16E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.07E-06 mg/kg-day 1.00E-02 mg/kg-day 4.07E-04
Trichloroethene 1.63E-03 mg/kg 7.18E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.30E-13 2.51E-11 mg/kg-day 5.00E-04 mg/kg-day 5.02E-08
Vanadium 2.79E+01 mg/kg 1.23E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.30E-07 mg/kg-day 5.04E-03 mg/kg-day 8.53E-05

Exposure Route Total (Total PCBs) (a) 1.80E-06 5.59E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.82E-06 5.65E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.19.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT BOATER

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 2.03E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.04E-08 7.10E-08 mg/kg-day 3.00E-04 mg/kg-day 2.37E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 3.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.24E-08 1.07E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 3.55E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.59E-07 1.24E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 4.18E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.05E-08 1.46E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.94E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.42E-09 6.80E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.85E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.59E-09 6.47E-07 mg/kg-day 2.00E-02 mg/kg-day 3.24E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.34E-10 1.12E-07 mg/kg-day 4.00E-02 mg/kg-day 2.81E-06
Cadmium, diet 4.91E+00 mg/kg 3.49E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-09 mg/kg-day 2.50E-05 mg/kg-day 4.89E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 4.19E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.06E-10 1.47E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.67E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.68E-08 1.28E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 5.99E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.58E-10 2.10E-10 mg/kg-day 5.00E-05 mg/kg-day 4.19E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.08E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.52E-08 7.28E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 7.83E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-08 mg/kg-day 2.00E-02 mg/kg-day 1.37E-06
PCBs (non DLC) 2.53E+00 mg/kg 2.52E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.04E-08 8.82E-08 mg/kg-day 2.00E-05 mg/kg-day 4.41E-03
PCBs, total 2.67E+00 mg/kg 2.66E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.32E-08 9.30E-08 mg/kg-day 2.00E-05 mg/kg-day 4.65E-03
PCB-TEQ 3.38E-05 mg/kg 7.21E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.08E-08 2.52E-13 mg/kg-day 7.00E-10 mg/kg-day 3.61E-04
TCDD-TEQ 2.34E-03 mg/kg 4.99E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.49E-07 1.75E-11 mg/kg-day 7.00E-10 mg/kg-day 2.50E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 1.81E-05 mg/kg-day NA (mg/kg-day)-1 NA 6.32E-05 mg/kg-day 3.00E+00 mg/kg-day 2.11E-05
TPH C9-C18 2.64E+02 mg/kg 1.88E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.57E-06 mg/kg-day 1.00E-02 mg/kg-day 6.57E-04
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.19E-06 3.06E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.20E-06 3.07E-02

SiteWide Exposure Medium Total (Total PCBs) 2.99E-06 8.65E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.02E-06 8.73E-02
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TABLE 7.19.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT BOATER

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Surface Water Surface SiteWide Ingestion 
Water Antimony 5.41E-04 mg/L 3.02E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-07 mg/kg-day 4.00E-04 mg/kg-day 2.64E-04

Arsenic, total 1.29E-03 mg/L 7.19E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.08E-07 2.52E-07 mg/kg-day 3.00E-04 mg/kg-day 8.39E-04
Benzene 8.00E-05 mg/L 4.46E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.45E-10 1.56E-08 mg/kg-day 4.00E-03 mg/kg-day 3.90E-06
Benzo(a)anthracene 2.93E-05 mg/L 1.63E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-09 5.72E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 2.53E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.85E-08 8.86E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 3.59E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.62E-09 1.26E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.11E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.55E-09 3.88E-07 mg/kg-day 2.00E-02 mg/kg-day 1.94E-05
Bromodichloromethane 2.76E-04 mg/L 1.54E-08 mg/kg-day 6.20E-02 (mg/kg-day)-1 9.54E-10 5.39E-08 mg/kg-day 2.00E-02 mg/kg-day 2.69E-06
Chloroform 1.34E-04 mg/L 7.47E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-08 mg/kg-day 1.00E-02 mg/kg-day 2.61E-06
Chromium, total 2.97E-03 mg/L 1.66E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.80E-07 mg/kg-day 1.50E+00 mg/kg-day 3.86E-07
Cobalt 3.64E-04 mg/L 2.03E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.10E-08 mg/kg-day 3.00E-04 mg/kg-day 2.37E-04
Dibenz(a,h)anthracene 8.90E-06 mg/L 4.96E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.62E-09 1.74E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 5.91E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.46E-10 2.07E-10 mg/kg-day 5.00E-05 mg/kg-day 4.14E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.82E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.33E-09 6.36E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 5.32E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.86E-05 mg/kg-day 2.40E-02 mg/kg-day 7.76E-04
PCBs (non DLC) 1.74E-05 mg/L 9.70E-10 mg/kg-day 4.00E-01 (mg/kg-day)-1 3.88E-10 3.40E-09 mg/kg-day 2.00E-05 mg/kg-day 1.70E-04
PCBs, total 1.82E-05 mg/L 1.01E-09 mg/kg-day 4.00E-01 (mg/kg-day)-1 4.06E-10 3.55E-09 mg/kg-day 2.00E-05 mg/kg-day 1.78E-04
PCB-TEQ 3.40E-10 mg/L 1.90E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.84E-09 6.63E-14 mg/kg-day 7.00E-10 mg/kg-day 9.48E-05
TCDD-TEQ 7.18E-09 mg/L 4.00E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.00E-08 1.40E-12 mg/kg-day 7.00E-10 mg/kg-day 2.00E-03
Thallium 9.76E-06 mg/L 5.44E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.90E-09 mg/kg-day 1.00E-05 mg/kg-day 1.90E-04
Trichloroethene 2.14E-04 mg/L 1.19E-08 mg/kg-day 4.60E-02 (mg/kg-day)-1 5.49E-10 4.18E-08 mg/kg-day 5.00E-04 mg/kg-day 8.35E-05

Exposure Route Total (Total PCBs) (a) 2.00E-07 4.60E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.03E-07 4.69E-03

Surface Water Surface SiteWide Dermal
Water Antimony 5.41E-04 mg/L 7.38E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.58E-08 mg/kg-day 6.00E-05 mg/kg-day 4.31E-04

Arsenic, total 1.29E-03 mg/L 1.76E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.64E-08 6.16E-08 mg/kg-day 3.00E-04 mg/kg-day 2.05E-04
Benzene 8.00E-05 mg/L 2.04E-08 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.12E-09 7.15E-08 mg/kg-day 4.00E-03 mg/kg-day 1.79E-05
Benzo(a)anthracene 2.93E-05 mg/L 5.27E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.85E-07 1.85E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.39E-06 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.02E-05 4.88E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 2.01E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.47E-06 7.03E-06 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 4.32E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.04E-08 1.51E-05 mg/kg-day 2.00E-02 mg/kg-day 7.56E-04
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 1.85E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.48E-08 mg/kg-day 1.00E-02 mg/kg-day 6.48E-06
Chromium, total 2.97E-03 mg/L 4.05E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.42E-07 mg/kg-day 1.95E-02 mg/kg-day 7.27E-06
Cobalt 3.64E-04 mg/L 1.99E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.95E-09 mg/kg-day 3.00E-04 mg/kg-day 2.32E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 4.23E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.09E-06 1.48E-06 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.06E-09 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.69E-08 3.70E-09 mg/kg-day 5.00E-05 mg/kg-day 7.40E-05
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.06E-06 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.70E-07 3.69E-06 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.30E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.56E-06 mg/kg-day 9.60E-04 mg/kg-day 4.75E-03
PCBs (non DLC) 1.74E-05 mg/L 1.01E-07 mg/kg-day 4.00E-01 (mg/kg-day)-1 4.04E-08 3.53E-07 mg/kg-day 2.00E-05 mg/kg-day 1.77E-02
PCBs, total 1.82E-05 mg/L 1.06E-07 mg/kg-day 4.00E-01 (mg/kg-day)-1 4.22E-08 3.70E-07 mg/kg-day 2.00E-05 mg/kg-day 1.85E-02
PCB-TEQ 3.40E-10 mg/L 1.97E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.96E-07 6.90E-12 mg/kg-day 7.00E-10 mg/kg-day 9.86E-03
TCDD-TEQ 7.18E-09 mg/L 6.13E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.20E-06 2.15E-10 mg/kg-day 7.00E-10 mg/kg-day 3.07E-01
Thallium 9.76E-06 mg/L 1.33E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.66E-10 mg/kg-day 1.00E-05 mg/kg-day 4.66E-05
Trichloroethene 2.14E-04 mg/L 5.31E-08 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.44E-09 1.86E-07 mg/kg-day 5.00E-04 mg/kg-day 3.72E-04

Exposure Route Total (Total PCBs) (a) 2.52E-05 3.32E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.55E-05 3.41E-01

SiteWide Exposure Medium Total (Total PCBs) 2.54E-05 3.36E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.57E-05 3.45E-01
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TABLE 7.19.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT BOATER

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 2.84E-05 4.23E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 2.87E-05 4.33E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

Page 4 of 4

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.20.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER ADULT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 3.04E-04 mg/kg-day NA (mg/kg-day)-1 NA 8.51E-04 mg/kg-day 1.00E+00 mg/kg-day 8.51E-04
Sediment Antimony 1.23E+00 mg/kg 3.76E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-07 mg/kg-day 4.00E-04 mg/kg-day 2.63E-04

Arsenic, total 9.51E+00 mg/kg 1.74E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.62E-07 4.89E-07 mg/kg-day 3.00E-04 mg/kg-day 1.63E-03
Benzene 5.60E-04 mg/kg 1.71E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 9.42E-13 4.79E-11 mg/kg-day 4.00E-03 mg/kg-day 1.20E-08
Benzo(a)anthracene 3.32E+00 mg/kg 1.02E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.41E-08 2.84E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.17E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.57E-07 3.29E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.38E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.01E-07 3.87E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 6.42E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.69E-09 1.80E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 7.95E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.11E-08 2.23E-06 mg/kg-day 2.00E-02 mg/kg-day 1.11E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.06E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.75E-10 2.97E-07 mg/kg-day 4.00E-02 mg/kg-day 7.43E-06
Cadmium, diet 4.91E+00 mg/kg 1.50E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.20E-07 mg/kg-day 1.00E-03 mg/kg-day 4.20E-04
Chromium, hexavalent 7.78E+00 mg/kg 2.38E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.19E-07 6.66E-07 mg/kg-day 3.00E-03 mg/kg-day 2.22E-04
Chromium, total 1.78E+02 mg/kg 5.44E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.52E-05 mg/kg-day 1.50E+00 mg/kg-day 1.02E-05
Chrysene 4.53E+00 mg/kg 1.39E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.01E-09 3.88E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 2.33E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.52E-07 mg/kg-day 3.00E-04 mg/kg-day 2.17E-03
Copper 1.80E+02 mg/kg 5.50E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.54E-05 mg/kg-day 4.00E-02 mg/kg-day 3.85E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.21E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.86E-08 3.40E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 2.57E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.12E-09 7.21E-10 mg/kg-day 5.00E-05 mg/kg-day 1.44E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 6.88E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.02E-08 1.93E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 1.40E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.93E-05 mg/kg-day 2.40E-02 mg/kg-day 1.64E-03
Mercury, inorganic 3.18E+00 mg/kg 9.72E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.72E-07 mg/kg-day 3.00E-04 mg/kg-day 9.08E-04
Naphthalene 8.47E-01 mg/kg 2.59E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.25E-08 mg/kg-day 2.00E-02 mg/kg-day 3.63E-06
PCBs (non DLC) 2.53E+00 mg/kg 7.74E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.55E-07 2.17E-07 mg/kg-day 2.00E-05 mg/kg-day 1.08E-02
PCBs, total 2.67E+00 mg/kg 8.16E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.63E-07 2.29E-07 mg/kg-day 2.00E-05 mg/kg-day 1.14E-02
PCB-TEQ 3.38E-05 mg/kg 1.03E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.55E-07 2.89E-12 mg/kg-day 7.00E-10 mg/kg-day 4.13E-03
TCDD-TEQ 2.34E-03 mg/kg 7.16E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.07E-05 2.00E-10 mg/kg-day 7.00E-10 mg/kg-day 2.86E-01
Thallium 1.65E-01 mg/kg 5.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.41E-08 mg/kg-day 1.00E-05 mg/kg-day 1.41E-03
TPH C19-C40 2.54E+03 mg/kg 7.77E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.17E-04 mg/kg-day 3.00E+00 mg/kg-day 7.25E-05
TPH C9-C18 2.64E+02 mg/kg 8.07E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.26E-05 mg/kg-day 1.00E-02 mg/kg-day 2.26E-03
Trichloroethene 1.63E-03 mg/kg 4.98E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.29E-12 1.40E-10 mg/kg-day 5.00E-04 mg/kg-day 2.79E-07
Vanadium 2.79E+01 mg/kg 8.53E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.39E-06 mg/kg-day 5.04E-03 mg/kg-day 4.74E-04

Exposure Route Total (Total PCBs) (a) 1.25E-05 3.10E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.26E-05 3.14E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.20.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER ADULT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 1.85E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.77E-07 5.17E-07 mg/kg-day 3.00E-04 mg/kg-day 1.72E-03
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 2.79E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.04E-07 7.82E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 3.23E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.36E-06 9.04E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.80E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.78E-07 1.06E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.77E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.29E-08 4.95E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.68E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.36E-08 4.71E-06 mg/kg-day 2.00E-02 mg/kg-day 2.36E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.92E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.13E-09 8.17E-07 mg/kg-day 4.00E-02 mg/kg-day 2.04E-05
Cadmium, diet 4.91E+00 mg/kg 3.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.90E-09 mg/kg-day 2.50E-05 mg/kg-day 3.56E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 3.81E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.78E-09 1.07E-06 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.34E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.44E-07 9.35E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 5.45E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.72E-09 1.53E-09 mg/kg-day 5.00E-05 mg/kg-day 3.05E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.89E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.38E-07 5.30E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 7.12E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.99E-07 mg/kg-day 2.00E-02 mg/kg-day 9.97E-06
PCBs (non DLC) 2.53E+00 mg/kg 2.29E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.58E-07 6.42E-07 mg/kg-day 2.00E-05 mg/kg-day 3.21E-02
PCBs, total 2.67E+00 mg/kg 2.42E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.84E-07 6.77E-07 mg/kg-day 2.00E-05 mg/kg-day 3.39E-02
PCB-TEQ 3.38E-05 mg/kg 6.56E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.84E-08 1.84E-12 mg/kg-day 7.00E-10 mg/kg-day 2.62E-03
TCDD-TEQ 2.34E-03 mg/kg 4.54E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.81E-06 1.27E-10 mg/kg-day 7.00E-10 mg/kg-day 1.82E-01
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 1.64E-04 mg/kg-day NA (mg/kg-day)-1 NA 4.60E-04 mg/kg-day 3.00E+00 mg/kg-day 1.53E-04
TPH C9-C18 2.64E+02 mg/kg 1.71E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.78E-05 mg/kg-day 1.00E-02 mg/kg-day 4.78E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.08E-05 2.23E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.09E-05 2.24E-01

SiteWide Exposure Medium Total (Total PCBs) 2.33E-05 5.33E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.35E-05 5.38E-01
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TABLE 7.20.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER ADULT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 2.33E-05 5.33E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 2.35E-05 5.38E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

Page 3 of 3

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 2.03E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.18E-03 mg/kg-day 1.00E+00 mg/kg-day 1.18E-03
Sediment Antimony 8.56E-01 mg/kg 1.51E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.79E-08 mg/kg-day 4.00E-04 mg/kg-day 2.20E-04

Arsenic, total 1.07E+01 mg/kg 1.13E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.70E-07 6.60E-07 mg/kg-day 3.00E-04 mg/kg-day 2.20E-03
Benzene 5.60E-04 mg/kg 9.86E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.42E-13 5.75E-11 mg/kg-day 4.00E-03 mg/kg-day 1.44E-08
Benzo(a)anthracene 2.70E+00 mg/kg 1.19E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.68E-08 2.77E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 1.61E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.18E-06 3.76E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.63E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-07 3.80E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 8.98E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.56E-09 2.10E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.39E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.95E-09 8.14E-07 mg/kg-day 2.00E-02 mg/kg-day 4.07E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.27E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.29E-10 2.97E-07 mg/kg-day 4.00E-02 mg/kg-day 7.42E-06
Cadmium, diet 2.98E+00 mg/kg 5.25E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.06E-07 mg/kg-day 1.00E-03 mg/kg-day 3.06E-04
Chromium, hexavalent 7.78E+00 mg/kg 3.43E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-07 7.99E-07 mg/kg-day 3.00E-03 mg/kg-day 2.66E-04
Chromium, total 1.18E+02 mg/kg 2.08E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-05 mg/kg-day 1.50E+00 mg/kg-day 8.08E-06
Chrysene 3.65E+00 mg/kg 1.61E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.17E-09 3.75E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 1.53E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.91E-07 mg/kg-day 3.00E-04 mg/kg-day 2.97E-03
Copper 1.53E+02 mg/kg 2.69E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-05 mg/kg-day 4.00E-02 mg/kg-day 3.93E-04
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.83E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.34E-07 4.27E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.43E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.29E-09 8.34E-10 mg/kg-day 5.00E-05 mg/kg-day 1.67E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 8.72E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.36E-08 2.03E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 6.23E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.64E-05 mg/kg-day 2.40E-02 mg/kg-day 1.52E-03
Mercury, inorganic 2.60E+00 mg/kg 4.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.67E-07 mg/kg-day 3.00E-04 mg/kg-day 8.90E-04
Naphthalene 5.16E-01 mg/kg 9.09E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.30E-08 mg/kg-day 2.00E-02 mg/kg-day 2.65E-06
PCBs (non DLC) 2.51E+00 mg/kg 4.42E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.84E-08 2.58E-07 mg/kg-day 2.00E-05 mg/kg-day 1.29E-02
PCBs, total 2.64E+00 mg/kg 4.65E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.30E-08 2.71E-07 mg/kg-day 2.00E-05 mg/kg-day 1.36E-02
PCB-TEQ 3.26E-05 mg/kg 5.74E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.61E-08 3.35E-12 mg/kg-day 7.00E-10 mg/kg-day 4.78E-03
TCDD-TEQ 1.17E-03 mg/kg 2.06E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.09E-06 1.20E-10 mg/kg-day 7.00E-10 mg/kg-day 1.72E-01
Thallium 1.90E-01 mg/kg 3.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.95E-08 mg/kg-day 1.00E-05 mg/kg-day 1.95E-03
TPH C19-C40 2.19E+03 mg/kg 3.86E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.25E-04 mg/kg-day 3.00E+00 mg/kg-day 7.50E-05
TPH C9-C18 2.44E+02 mg/kg 4.30E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-05 mg/kg-day 1.00E-02 mg/kg-day 2.51E-03
Trichloroethene 2.10E-03 mg/kg 9.25E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.25E-12 2.16E-10 mg/kg-day 5.00E-04 mg/kg-day 4.32E-07
Vanadium 2.95E+01 mg/kg 5.20E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-06 mg/kg-day 5.04E-03 mg/kg-day 6.01E-04

Exposure Route Total (Total PCBs) (a) 5.12E-06 2.00E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.20E-06 2.05E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 1.00E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.50E-07 5.85E-07 mg/kg-day 3.00E-04 mg/kg-day 1.95E-03
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 2.74E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.00E-07 6.40E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 3.72E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.71E-06 8.67E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.76E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.74E-07 8.77E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 2.07E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.51E-08 4.83E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 2.48E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.47E-09 1.44E-06 mg/kg-day 2.00E-02 mg/kg-day 7.22E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.94E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.14E-09 6.85E-07 mg/kg-day 4.00E-02 mg/kg-day 1.71E-05
Cadmium, diet 2.98E+00 mg/kg 9.31E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.43E-09 mg/kg-day 2.50E-05 mg/kg-day 2.17E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 3.71E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.71E-09 8.65E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 4.23E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.08E-07 9.86E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 2.54E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.06E-09 1.48E-09 mg/kg-day 5.00E-05 mg/kg-day 2.96E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 2.01E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.47E-07 4.69E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 2.10E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-07 mg/kg-day 2.00E-02 mg/kg-day 6.11E-06
PCBs (non DLC) 2.51E+00 mg/kg 1.10E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.20E-07 6.41E-07 mg/kg-day 2.00E-05 mg/kg-day 3.20E-02
PCBs, total 2.64E+00 mg/kg 1.16E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.31E-07 6.74E-07 mg/kg-day 2.00E-05 mg/kg-day 3.37E-02
PCB-TEQ 3.26E-05 mg/kg 3.06E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.58E-08 1.78E-12 mg/kg-day 7.00E-10 mg/kg-day 2.55E-03
TCDD-TEQ 1.17E-03 mg/kg 1.10E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.65E-06 6.40E-11 mg/kg-day 7.00E-10 mg/kg-day 9.14E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 6.84E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.99E-04 mg/kg-day 3.00E+00 mg/kg-day 1.33E-04
TPH C9-C18 2.44E+02 mg/kg 7.63E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.45E-05 mg/kg-day 1.00E-02 mg/kg-day 4.45E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.70E-06 1.32E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.73E-06 1.33E-01

RM0-3 Exposure Medium Total (Total PCBs) 1.08E-05 3.32E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.09E-05 3.37E-01
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 2.10E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-03 mg/kg-day 1.00E+00 mg/kg-day 1.22E-03

Sediment Antimony 2.44E+00 mg/kg 4.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-07 mg/kg-day 4.00E-04 mg/kg-day 6.27E-04
Arsenic, total 9.29E+00 mg/kg 9.82E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.47E-07 5.73E-07 mg/kg-day 3.00E-04 mg/kg-day 1.91E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.05E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.50E-07 4.79E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.73E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.26E-06 4.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.93E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.41E-07 4.51E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 8.67E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.33E-09 2.02E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 8.98E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.26E-08 5.24E-06 mg/kg-day 2.00E-02 mg/kg-day 2.62E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 4.98E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.63E-09 1.16E-06 mg/kg-day 4.00E-02 mg/kg-day 2.90E-05
Cadmium, diet 4.90E+00 mg/kg 8.63E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.03E-07 mg/kg-day 1.00E-03 mg/kg-day 5.03E-04
Chromium, hexavalent 5.39E+00 mg/kg 2.37E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.19E-07 5.54E-07 mg/kg-day 3.00E-03 mg/kg-day 1.85E-04
Chromium, total 1.34E+02 mg/kg 2.36E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-05 mg/kg-day 1.50E+00 mg/kg-day 9.18E-06
Chrysene 7.01E+00 mg/kg 3.09E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.25E-09 7.20E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 1.65E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.61E-07 mg/kg-day 3.00E-04 mg/kg-day 3.20E-03
Copper 1.86E+02 mg/kg 3.28E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-05 mg/kg-day 4.00E-02 mg/kg-day 4.78E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.80E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.31E-07 4.20E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 9.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.52E-09 5.55E-10 mg/kg-day 5.00E-05 mg/kg-day 1.11E-05
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.02E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.46E-08 2.38E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 8.05E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.70E-05 mg/kg-day 2.40E-02 mg/kg-day 1.96E-03
Mercury, inorganic 2.78E+00 mg/kg 4.90E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.86E-07 mg/kg-day 3.00E-04 mg/kg-day 9.52E-04
Naphthalene 1.30E+00 mg/kg 2.29E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.34E-07 mg/kg-day 2.00E-02 mg/kg-day 6.68E-06
PCBs (non DLC) 1.38E+00 mg/kg 2.43E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.86E-08 1.42E-07 mg/kg-day 2.00E-05 mg/kg-day 7.09E-03
PCBs, total 1.46E+00 mg/kg 2.57E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.14E-08 1.50E-07 mg/kg-day 2.00E-05 mg/kg-day 7.50E-03
PCB-TEQ 2.21E-05 mg/kg 3.89E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.84E-08 2.27E-12 mg/kg-day 7.00E-10 mg/kg-day 3.24E-03
TCDD-TEQ 4.84E-04 mg/kg 8.52E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.28E-06 4.97E-11 mg/kg-day 7.00E-10 mg/kg-day 7.10E-02
Thallium 2.04E-01 mg/kg 3.59E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.10E-08 mg/kg-day 1.00E-05 mg/kg-day 2.10E-03
TPH C19-C40 2.64E+03 mg/kg 4.65E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.71E-04 mg/kg-day 3.00E+00 mg/kg-day 9.04E-05
TPH C9-C18 2.93E+02 mg/kg 5.16E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.01E-05 mg/kg-day 1.00E-02 mg/kg-day 3.01E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 5.25E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.06E-06 mg/kg-day 5.04E-03 mg/kg-day 6.07E-04

Exposure Route Total (Total PCBs) (a) 3.38E-06 9.57E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-06 9.85E-02
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 8.71E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.31E-07 5.08E-07 mg/kg-day 3.00E-04 mg/kg-day 1.69E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 4.73E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.46E-07 1.10E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 3.98E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.91E-06 9.29E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 4.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.25E-07 1.04E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 2.00E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.46E-08 4.67E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.59E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.23E-08 9.30E-06 mg/kg-day 2.00E-02 mg/kg-day 4.65E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.15E-06 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.38E-09 2.68E-06 mg/kg-day 4.00E-02 mg/kg-day 6.70E-05
Cadmium, diet 4.90E+00 mg/kg 1.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.93E-09 mg/kg-day 2.50E-05 mg/kg-day 3.57E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 7.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.20E-09 1.66E-06 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 4.15E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.03E-07 9.69E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.69E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.70E-09 9.84E-10 mg/kg-day 5.00E-05 mg/kg-day 1.97E-05
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.36E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.72E-07 5.50E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 5.28E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.08E-07 mg/kg-day 2.00E-02 mg/kg-day 1.54E-05
PCBs (non DLC) 1.38E+00 mg/kg 6.04E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.21E-07 3.52E-07 mg/kg-day 2.00E-05 mg/kg-day 1.76E-02
PCBs, total 1.46E+00 mg/kg 6.39E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.28E-07 3.73E-07 mg/kg-day 2.00E-05 mg/kg-day 1.86E-02
PCB-TEQ 2.21E-05 mg/kg 2.07E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.11E-08 1.21E-12 mg/kg-day 7.00E-10 mg/kg-day 1.73E-03
TCDD-TEQ 4.84E-04 mg/kg 4.54E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.81E-07 2.65E-11 mg/kg-day 7.00E-10 mg/kg-day 3.78E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 8.25E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.81E-04 mg/kg-day 3.00E+00 mg/kg-day 1.60E-04
TPH C9-C18 2.93E+02 mg/kg 9.16E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.34E-05 mg/kg-day 1.00E-02 mg/kg-day 5.34E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.05E-06 6.46E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.07E-06 6.53E-02

RM3-6 Exposure Medium Total (Total PCBs) 8.42E-06 1.60E-01
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.50E-06 1.64E-01
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 2.22E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-03 mg/kg-day 1.00E+00 mg/kg-day 1.29E-03

Sediment Antimony 1.92E+00 mg/kg 3.38E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.97E-07 mg/kg-day 4.00E-04 mg/kg-day 4.93E-04
Arsenic, total 1.37E+01 mg/kg 1.45E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.17E-07 8.45E-07 mg/kg-day 3.00E-04 mg/kg-day 2.82E-03
Benzene 2.60E-04 mg/kg 4.58E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.52E-13 2.67E-11 mg/kg-day 4.00E-03 mg/kg-day 6.68E-09
Benzo(a)anthracene 3.26E+00 mg/kg 1.44E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.05E-07 3.35E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 2.17E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.58E-06 5.07E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 2.68E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.96E-07 6.26E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 9.38E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.85E-09 2.19E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 4.95E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.93E-09 2.89E-06 mg/kg-day 2.00E-02 mg/kg-day 1.44E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 2.46E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.80E-09 5.74E-07 mg/kg-day 4.00E-02 mg/kg-day 1.44E-05
Cadmium, diet 8.78E+00 mg/kg 1.55E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.02E-07 mg/kg-day 1.00E-03 mg/kg-day 9.02E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 5.20E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-05 mg/kg-day 1.50E+00 mg/kg-day 2.02E-05
Chrysene 4.55E+00 mg/kg 2.00E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.46E-09 4.67E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 1.59E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.30E-07 mg/kg-day 3.00E-04 mg/kg-day 3.10E-03
Copper 2.80E+02 mg/kg 4.93E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.88E-05 mg/kg-day 4.00E-02 mg/kg-day 7.19E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 3.02E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.21E-07 7.05E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 3.93E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.28E-09 2.29E-09 mg/kg-day 5.00E-05 mg/kg-day 4.58E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.15E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.39E-08 2.68E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 1.07E-05 mg/kg-day NA (mg/kg-day)-1 NA 6.23E-05 mg/kg-day 2.40E-02 mg/kg-day 2.59E-03
Mercury, inorganic 5.06E+00 mg/kg 8.91E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.20E-07 mg/kg-day 3.00E-04 mg/kg-day 1.73E-03
Naphthalene 3.05E+00 mg/kg 5.37E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.13E-07 mg/kg-day 2.00E-02 mg/kg-day 1.57E-05
PCBs (non DLC) 6.19E+00 mg/kg 1.09E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.18E-07 6.36E-07 mg/kg-day 2.00E-05 mg/kg-day 3.18E-02
PCBs, total 6.51E+00 mg/kg 1.15E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.29E-07 6.69E-07 mg/kg-day 2.00E-05 mg/kg-day 3.34E-02
PCB-TEQ 7.69E-05 mg/kg 1.35E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.03E-07 7.90E-12 mg/kg-day 7.00E-10 mg/kg-day 1.13E-02
TCDD-TEQ 1.04E-02 mg/kg 1.83E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.75E-05 1.07E-09 mg/kg-day 7.00E-10 mg/kg-day 1.53E+00
Thallium 2.30E-01 mg/kg 4.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.36E-08 mg/kg-day 1.00E-05 mg/kg-day 2.36E-03
TPH C19-C40 3.87E+03 mg/kg 6.82E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.98E-04 mg/kg-day 3.00E+00 mg/kg-day 1.33E-04
TPH C9-C18 5.40E+02 mg/kg 9.51E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.55E-05 mg/kg-day 1.00E-02 mg/kg-day 5.55E-03
Trichloroethene 5.00E-03 mg/kg 2.20E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.01E-11 5.14E-10 mg/kg-day 5.00E-04 mg/kg-day 1.03E-06
Vanadium 3.96E+01 mg/kg 6.97E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.07E-06 mg/kg-day 5.04E-03 mg/kg-day 8.07E-04

Exposure Route Total (Total PCBs) (a) 3.01E-05 1.58E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.03E-05 1.59E+00
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 1.28E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.93E-07 7.49E-07 mg/kg-day 3.00E-04 mg/kg-day 2.50E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 3.31E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.42E-07 7.73E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 5.01E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.66E-06 1.17E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 6.19E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.52E-07 1.44E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 2.16E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.58E-08 5.05E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 8.78E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.23E-08 5.12E-06 mg/kg-day 2.00E-02 mg/kg-day 2.56E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 5.68E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.14E-09 1.32E-06 mg/kg-day 4.00E-02 mg/kg-day 3.31E-05
Cadmium, diet 8.78E+00 mg/kg 2.74E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.60E-08 mg/kg-day 2.50E-05 mg/kg-day 6.40E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 4.62E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.37E-09 1.08E-06 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 6.97E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.09E-07 1.63E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 6.97E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.12E-08 4.07E-09 mg/kg-day 5.00E-05 mg/kg-day 8.13E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.65E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.94E-07 6.19E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 1.24E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.23E-07 mg/kg-day 2.00E-02 mg/kg-day 3.61E-05
PCBs (non DLC) 6.19E+00 mg/kg 2.71E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.42E-07 1.58E-06 mg/kg-day 2.00E-05 mg/kg-day 7.90E-02
PCBs, total 6.51E+00 mg/kg 2.85E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.70E-07 1.66E-06 mg/kg-day 2.00E-05 mg/kg-day 8.31E-02
PCB-TEQ 7.69E-05 mg/kg 7.21E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.08E-07 4.21E-12 mg/kg-day 7.00E-10 mg/kg-day 6.01E-03
TCDD-TEQ 1.04E-02 mg/kg 9.75E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.46E-05 5.69E-10 mg/kg-day 7.00E-10 mg/kg-day 8.13E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 1.21E-04 mg/kg-day NA (mg/kg-day)-1 NA 7.06E-04 mg/kg-day 3.00E+00 mg/kg-day 2.35E-04
TPH C9-C18 5.40E+02 mg/kg 1.69E-05 mg/kg-day NA (mg/kg-day)-1 NA 9.84E-05 mg/kg-day 1.00E-02 mg/kg-day 9.84E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.05E-05 9.09E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.06E-05 9.11E-01

RM6-9 Exposure Medium Total (Total PCBs) 5.06E-05 2.49E+00
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.09E-05 2.50E+00
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 2.31E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-03 mg/kg-day 1.00E+00 mg/kg-day 1.35E-03

Sediment Antimony 2.45E+00 mg/kg 4.32E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.52E-07 mg/kg-day 4.00E-04 mg/kg-day 6.29E-04
Arsenic, total 1.64E+01 mg/kg 1.73E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.60E-07 1.01E-06 mg/kg-day 3.00E-04 mg/kg-day 3.37E-03
Benzene 2.60E-04 mg/kg 4.58E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.52E-13 2.67E-11 mg/kg-day 4.00E-03 mg/kg-day 6.68E-09
Benzo(a)anthracene 3.44E+00 mg/kg 1.51E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.11E-07 3.53E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.81E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.32E-06 4.22E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.20E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.60E-07 5.13E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.01E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.36E-09 2.35E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 6.29E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.80E-09 3.67E-06 mg/kg-day 2.00E-02 mg/kg-day 1.83E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.89E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.38E-09 4.41E-07 mg/kg-day 4.00E-02 mg/kg-day 1.10E-05
Cadmium, diet 1.22E+01 mg/kg 2.15E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.25E-06 mg/kg-day 1.00E-03 mg/kg-day 1.25E-03
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 7.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.10E-05 mg/kg-day 1.50E+00 mg/kg-day 2.73E-05
Chrysene 4.75E+00 mg/kg 2.09E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.53E-09 4.88E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 1.62E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.47E-07 mg/kg-day 3.00E-04 mg/kg-day 3.16E-03
Copper 3.08E+02 mg/kg 5.42E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.16E-05 mg/kg-day 4.00E-02 mg/kg-day 7.91E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 2.16E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.58E-07 5.04E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 5.76E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.21E-09 3.36E-09 mg/kg-day 5.00E-05 mg/kg-day 6.72E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.07E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.78E-08 2.49E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 9.48E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.53E-05 mg/kg-day 2.40E-02 mg/kg-day 2.30E-03
Mercury, inorganic 6.51E+00 mg/kg 1.15E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.69E-07 mg/kg-day 3.00E-04 mg/kg-day 2.23E-03
Naphthalene 5.92E-01 mg/kg 1.04E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.08E-08 mg/kg-day 2.00E-02 mg/kg-day 3.04E-06
PCBs (non DLC) 8.28E+00 mg/kg 1.46E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.92E-07 8.51E-07 mg/kg-day 2.00E-05 mg/kg-day 4.25E-02
PCBs, total 8.71E+00 mg/kg 1.53E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.07E-07 8.95E-07 mg/kg-day 2.00E-05 mg/kg-day 4.47E-02
PCB-TEQ 8.02E-05 mg/kg 1.41E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.12E-07 8.24E-12 mg/kg-day 7.00E-10 mg/kg-day 1.18E-02
TCDD-TEQ 1.52E-02 mg/kg 2.68E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.02E-05 1.56E-09 mg/kg-day 7.00E-10 mg/kg-day 2.23E+00
Thallium 2.54E-01 mg/kg 4.47E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-08 mg/kg-day 1.00E-05 mg/kg-day 2.61E-03
TPH C19-C40 5.05E+03 mg/kg 8.89E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.19E-04 mg/kg-day 3.00E+00 mg/kg-day 1.73E-04
TPH C9-C18 7.06E+02 mg/kg 1.24E-05 mg/kg-day NA (mg/kg-day)-1 NA 7.25E-05 mg/kg-day 1.00E-02 mg/kg-day 7.25E-03
Trichloroethene 3.50E-03 mg/kg 1.54E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.09E-12 3.60E-10 mg/kg-day 5.00E-04 mg/kg-day 7.19E-07
Vanadium 5.57E+01 mg/kg 9.81E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.72E-06 mg/kg-day 5.04E-03 mg/kg-day 1.14E-03

Exposure Route Total (Total PCBs) (a) 4.26E-05 2.30E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.28E-05 2.31E+00
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 1.54E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.31E-07 8.97E-07 mg/kg-day 3.00E-04 mg/kg-day 2.99E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 3.49E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.55E-07 8.15E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 4.17E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.05E-06 9.74E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 5.07E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.70E-07 1.18E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.33E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.70E-08 5.43E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 1.12E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.56E-08 6.51E-06 mg/kg-day 2.00E-02 mg/kg-day 3.25E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 4.36E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.18E-09 1.02E-06 mg/kg-day 4.00E-02 mg/kg-day 2.54E-05
Cadmium, diet 1.22E+01 mg/kg 3.81E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.22E-08 mg/kg-day 2.50E-05 mg/kg-day 8.90E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 4.82E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.52E-09 1.13E-06 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 4.99E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.64E-07 1.16E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 1.02E-09 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.64E-08 5.96E-09 mg/kg-day 5.00E-05 mg/kg-day 1.19E-04
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.79E-07 5.74E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 2.41E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.40E-07 mg/kg-day 2.00E-02 mg/kg-day 7.01E-06
PCBs (non DLC) 8.28E+00 mg/kg 3.62E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.25E-07 2.11E-06 mg/kg-day 2.00E-05 mg/kg-day 1.06E-01
PCBs, total 8.71E+00 mg/kg 3.81E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.62E-07 2.22E-06 mg/kg-day 2.00E-05 mg/kg-day 1.11E-01
PCB-TEQ 8.02E-05 mg/kg 7.52E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.13E-07 4.39E-12 mg/kg-day 7.00E-10 mg/kg-day 6.27E-03
TCDD-TEQ 1.52E-02 mg/kg 1.43E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.14E-05 8.31E-10 mg/kg-day 7.00E-10 mg/kg-day 1.19E+00
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 1.58E-04 mg/kg-day NA (mg/kg-day)-1 NA 9.21E-04 mg/kg-day 3.00E+00 mg/kg-day 3.07E-04
TPH C9-C18 7.06E+02 mg/kg 2.21E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-04 mg/kg-day 1.00E-02 mg/kg-day 1.29E-02
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.66E-05 1.32E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.67E-05 1.32E+00

RM6-9East Exposure Medium Total (Total PCBs) 6.92E-05 3.62E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.95E-05 3.63E+00
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 1.67E-04 mg/kg-day NA (mg/kg-day)-1 NA 9.75E-04 mg/kg-day 1.00E+00 mg/kg-day 9.75E-04

Sediment Antimony 1.99E+00 mg/kg 3.50E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.04E-07 mg/kg-day 4.00E-04 mg/kg-day 5.11E-04
Arsenic, total 1.03E+01 mg/kg 1.09E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.63E-07 6.35E-07 mg/kg-day 3.00E-04 mg/kg-day 2.12E-03
Benzene 3.40E-04 mg/kg 5.99E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.29E-13 3.49E-11 mg/kg-day 4.00E-03 mg/kg-day 8.73E-09
Benzo(a)anthracene 4.92E+00 mg/kg 2.17E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.58E-07 5.05E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 2.34E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.71E-06 5.47E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.93E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.14E-07 6.83E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.38E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.01E-08 3.22E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 7.66E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.07E-08 4.47E-06 mg/kg-day 2.00E-02 mg/kg-day 2.23E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.26E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.19E-10 2.94E-07 mg/kg-day 4.00E-02 mg/kg-day 7.35E-06
Cadmium, diet 5.19E+00 mg/kg 9.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.33E-07 mg/kg-day 1.00E-03 mg/kg-day 5.33E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 3.47E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.02E-05 mg/kg-day 1.50E+00 mg/kg-day 1.35E-05
Chrysene 4.34E+00 mg/kg 1.91E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.40E-09 4.46E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 1.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.57E-07 mg/kg-day 3.00E-04 mg/kg-day 2.52E-03
Copper 1.63E+02 mg/kg 2.87E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-05 mg/kg-day 4.00E-02 mg/kg-day 4.19E-04
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.46E-07 4.66E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.32E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.12E-09 7.73E-10 mg/kg-day 5.00E-05 mg/kg-day 1.55E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 9.03E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.59E-08 2.11E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 9.79E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.71E-05 mg/kg-day 2.40E-02 mg/kg-day 2.38E-03
Mercury, inorganic 3.05E+00 mg/kg 5.37E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.13E-07 mg/kg-day 3.00E-04 mg/kg-day 1.04E-03
Naphthalene 5.68E-01 mg/kg 1.00E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.84E-08 mg/kg-day 2.00E-02 mg/kg-day 2.92E-06
PCBs (non DLC) 3.45E+00 mg/kg 6.08E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.22E-07 3.54E-07 mg/kg-day 2.00E-05 mg/kg-day 1.77E-02
PCBs, total 3.62E+00 mg/kg 6.38E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.28E-07 3.72E-07 mg/kg-day 2.00E-05 mg/kg-day 1.86E-02
PCB-TEQ 4.69E-05 mg/kg 8.26E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.24E-07 4.82E-12 mg/kg-day 7.00E-10 mg/kg-day 6.88E-03
TCDD-TEQ 2.48E-03 mg/kg 4.37E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.55E-06 2.55E-10 mg/kg-day 7.00E-10 mg/kg-day 3.64E-01
Thallium 1.62E-01 mg/kg 2.85E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.66E-08 mg/kg-day 1.00E-05 mg/kg-day 1.66E-03
TPH C19-C40 2.24E+03 mg/kg 3.95E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.30E-04 mg/kg-day 3.00E+00 mg/kg-day 7.67E-05
TPH C9-C18 2.59E+02 mg/kg 4.56E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.66E-05 mg/kg-day 1.00E-02 mg/kg-day 2.66E-03
Trichloroethene 6.00E-03 mg/kg 2.64E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.22E-11 6.16E-10 mg/kg-day 5.00E-04 mg/kg-day 1.23E-06
Vanadium 2.72E+01 mg/kg 4.79E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-06 mg/kg-day 5.04E-03 mg/kg-day 5.54E-04

Exposure Route Total (Total PCBs) (a) 9.16E-06 3.98E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.28E-06 4.04E-01
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 9.66E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.45E-07 5.63E-07 mg/kg-day 3.00E-04 mg/kg-day 1.88E-03
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 5.00E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.65E-07 1.17E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 5.40E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.94E-06 1.26E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 6.75E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.93E-07 1.58E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 3.18E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.32E-08 7.42E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.36E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.90E-08 7.93E-06 mg/kg-day 2.00E-02 mg/kg-day 3.97E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.90E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.12E-09 6.78E-07 mg/kg-day 4.00E-02 mg/kg-day 1.69E-05
Cadmium, diet 5.19E+00 mg/kg 1.62E-09 mg/kg-day NA (mg/kg-day)-1 NA 9.46E-09 mg/kg-day 2.50E-05 mg/kg-day 3.78E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 4.41E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.22E-09 1.03E-06 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 4.61E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.37E-07 1.08E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 2.35E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.76E-09 1.37E-09 mg/kg-day 5.00E-05 mg/kg-day 2.74E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 2.08E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.52E-07 4.86E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 2.31E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-07 mg/kg-day 2.00E-02 mg/kg-day 6.73E-06
PCBs (non DLC) 3.45E+00 mg/kg 1.51E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.02E-07 8.81E-07 mg/kg-day 2.00E-05 mg/kg-day 4.40E-02
PCBs, total 3.62E+00 mg/kg 1.58E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.17E-07 9.24E-07 mg/kg-day 2.00E-05 mg/kg-day 4.62E-02
PCB-TEQ 4.69E-05 mg/kg 4.40E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.60E-08 2.56E-12 mg/kg-day 7.00E-10 mg/kg-day 3.66E-03
TCDD-TEQ 2.48E-03 mg/kg 2.33E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.49E-06 1.36E-10 mg/kg-day 7.00E-10 mg/kg-day 1.94E-01
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 7.00E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.08E-04 mg/kg-day 3.00E+00 mg/kg-day 1.36E-04
TPH C9-C18 2.59E+02 mg/kg 8.09E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.72E-05 mg/kg-day 1.00E-02 mg/kg-day 4.72E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 9.29E-06 2.48E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.34E-06 2.49E-01

RM9-12 Exposure Medium Total (Total PCBs) 1.85E-05 6.46E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.86E-05 6.53E-01
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 1.43E-04 mg/kg-day NA (mg/kg-day)-1 NA 8.34E-04 mg/kg-day 1.00E+00 mg/kg-day 8.34E-04

Sediment Antimony 8.75E-01 mg/kg 1.54E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.99E-08 mg/kg-day 4.00E-04 mg/kg-day 2.25E-04
Arsenic, total 4.21E+00 mg/kg 4.45E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.67E-08 2.60E-07 mg/kg-day 3.00E-04 mg/kg-day 8.65E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.13E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.26E-08 2.64E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 1.34E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.77E-07 3.12E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.65E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.21E-07 3.85E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 7.62E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.56E-09 1.78E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 1.99E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.79E-09 1.16E-06 mg/kg-day 2.00E-02 mg/kg-day 5.80E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 7.31E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.34E-10 1.71E-07 mg/kg-day 4.00E-02 mg/kg-day 4.26E-06
Cadmium, diet 4.12E+00 mg/kg 7.26E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.23E-07 mg/kg-day 1.00E-03 mg/kg-day 4.23E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 1.23E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.16E-06 mg/kg-day 1.50E+00 mg/kg-day 4.77E-06
Chrysene 3.60E+00 mg/kg 1.59E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.16E-09 3.70E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 1.15E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.73E-07 mg/kg-day 3.00E-04 mg/kg-day 2.24E-03
Copper 1.11E+02 mg/kg 1.95E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-05 mg/kg-day 4.00E-02 mg/kg-day 2.85E-04
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.45E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.06E-07 3.38E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.21E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.94E-09 7.06E-10 mg/kg-day 5.00E-05 mg/kg-day 1.41E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 8.32E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.08E-08 1.94E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 1.02E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.94E-05 mg/kg-day 2.40E-02 mg/kg-day 2.47E-03
Mercury, inorganic 2.04E+00 mg/kg 3.59E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.10E-07 mg/kg-day 3.00E-04 mg/kg-day 6.99E-04
Naphthalene 3.72E-01 mg/kg 6.55E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.82E-08 mg/kg-day 2.00E-02 mg/kg-day 1.91E-06
PCBs (non DLC) 2.92E+00 mg/kg 5.14E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.03E-07 3.00E-07 mg/kg-day 2.00E-05 mg/kg-day 1.50E-02
PCBs, total 3.03E+00 mg/kg 5.34E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.07E-07 3.11E-07 mg/kg-day 2.00E-05 mg/kg-day 1.56E-02
PCB-TEQ 1.93E-05 mg/kg 3.40E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.10E-08 1.98E-12 mg/kg-day 7.00E-10 mg/kg-day 2.83E-03
TCDD-TEQ 4.70E-04 mg/kg 8.28E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.24E-06 4.83E-11 mg/kg-day 7.00E-10 mg/kg-day 6.90E-02
Thallium 1.02E-01 mg/kg 1.80E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-08 mg/kg-day 1.00E-05 mg/kg-day 1.05E-03
TPH C19-C40 1.88E+03 mg/kg 3.31E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.93E-04 mg/kg-day 3.00E+00 mg/kg-day 6.44E-05
TPH C9-C18 1.87E+02 mg/kg 3.29E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.92E-05 mg/kg-day 1.00E-02 mg/kg-day 1.92E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 4.79E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-06 mg/kg-day 5.04E-03 mg/kg-day 5.54E-04

Exposure Route Total (Total PCBs) (a) 2.77E-06 9.63E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.82E-06 9.85E-02
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 3.95E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.92E-08 2.30E-07 mg/kg-day 3.00E-04 mg/kg-day 7.67E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.61E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.91E-07 6.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 3.09E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.25E-06 7.20E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.81E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.78E-07 8.89E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.76E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.28E-08 4.10E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 3.53E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.94E-09 2.06E-06 mg/kg-day 2.00E-02 mg/kg-day 1.03E-04
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.69E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.23E-09 3.93E-07 mg/kg-day 4.00E-02 mg/kg-day 9.84E-06
Cadmium, diet 4.12E+00 mg/kg 1.29E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.51E-09 mg/kg-day 2.50E-05 mg/kg-day 3.00E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 3.66E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.67E-09 8.53E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 3.34E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.44E-07 7.80E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 2.15E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.44E-09 1.25E-09 mg/kg-day 5.00E-05 mg/kg-day 2.50E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.92E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.40E-07 4.48E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 1.51E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.82E-08 mg/kg-day 2.00E-02 mg/kg-day 4.41E-06
PCBs (non DLC) 2.92E+00 mg/kg 1.28E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.56E-07 7.45E-07 mg/kg-day 2.00E-05 mg/kg-day 3.73E-02
PCBs, total 3.03E+00 mg/kg 1.33E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.65E-07 7.73E-07 mg/kg-day 2.00E-05 mg/kg-day 3.87E-02
PCB-TEQ 1.93E-05 mg/kg 1.81E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.71E-08 1.06E-12 mg/kg-day 7.00E-10 mg/kg-day 1.51E-03
TCDD-TEQ 4.70E-04 mg/kg 4.41E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.61E-07 2.57E-11 mg/kg-day 7.00E-10 mg/kg-day 3.67E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 5.88E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.43E-04 mg/kg-day 3.00E+00 mg/kg-day 1.14E-04
TPH C9-C18 1.87E+02 mg/kg 5.84E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.41E-05 mg/kg-day 1.00E-02 mg/kg-day 3.41E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.12E-06 8.01E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.13E-06 8.02E-02

RM12-15 Exposure Medium Total (Total PCBs) 6.89E-06 1.76E-01
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.96E-06 1.79E-01
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 7.61E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.44E-04 mg/kg-day 1.00E+00 mg/kg-day 4.44E-04

Sediment Antimony 3.88E+00 mg/kg 6.83E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.99E-07 mg/kg-day 4.00E-04 mg/kg-day 9.97E-04
Arsenic, total 4.23E+00 mg/kg 4.47E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.71E-08 2.61E-07 mg/kg-day 3.00E-04 mg/kg-day 8.69E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.83E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.34E-07 4.27E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 2.12E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.55E-06 4.95E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.12E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.55E-07 4.95E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 9.60E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.01E-09 2.24E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 1.78E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.49E-10 1.04E-07 mg/kg-day 2.00E-02 mg/kg-day 5.19E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.18E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.58E-10 2.74E-07 mg/kg-day 4.00E-02 mg/kg-day 6.86E-06
Cadmium, diet 1.22E+00 mg/kg 2.15E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.25E-07 mg/kg-day 1.00E-03 mg/kg-day 1.25E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 4.95E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.89E-06 mg/kg-day 1.50E+00 mg/kg-day 1.92E-06
Chrysene 5.04E+00 mg/kg 2.22E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.62E-09 5.18E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 7.08E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.13E-07 mg/kg-day 3.00E-04 mg/kg-day 1.38E-03
Copper 6.46E+01 mg/kg 1.14E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.64E-06 mg/kg-day 4.00E-02 mg/kg-day 1.66E-04
Dibenz(a,h)anthracene 8.86E-01 mg/kg 3.90E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.85E-07 9.10E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.29E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.06E-09 7.50E-10 mg/kg-day 5.00E-05 mg/kg-day 1.50E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 9.86E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.20E-08 2.30E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 6.66E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.88E-05 mg/kg-day 2.40E-02 mg/kg-day 1.62E-03
Mercury, inorganic 4.88E-01 mg/kg 8.59E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.01E-08 mg/kg-day 3.00E-04 mg/kg-day 1.67E-04
Naphthalene 4.63E-01 mg/kg 8.15E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.76E-08 mg/kg-day 2.00E-02 mg/kg-day 2.38E-06
PCBs (non DLC) 1.06E+00 mg/kg 1.87E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.73E-08 1.09E-07 mg/kg-day 2.00E-05 mg/kg-day 5.45E-03
PCBs, total 1.18E+00 mg/kg 2.08E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.16E-08 1.21E-07 mg/kg-day 2.00E-05 mg/kg-day 6.06E-03
PCB-TEQ 1.90E-05 mg/kg 3.35E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.02E-08 1.95E-12 mg/kg-day 7.00E-10 mg/kg-day 2.79E-03
TCDD-TEQ 6.56E-06 mg/kg 1.16E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.73E-08 6.74E-13 mg/kg-day 7.00E-10 mg/kg-day 9.63E-04
Thallium 7.63E-02 mg/kg 1.34E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.84E-09 mg/kg-day 1.00E-05 mg/kg-day 7.84E-04
TPH C19-C40 1.38E+03 mg/kg 2.43E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.42E-04 mg/kg-day 3.00E+00 mg/kg-day 4.73E-05
TPH C9-C18 1.53E+02 mg/kg 2.69E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-05 mg/kg-day 1.00E-02 mg/kg-day 1.57E-03
Trichloroethene 3.00E-04 mg/kg 1.32E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 6.08E-13 3.08E-11 mg/kg-day 5.00E-04 mg/kg-day 6.16E-08
Vanadium 1.28E+01 mg/kg 2.25E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.32E-06 mg/kg-day 5.04E-03 mg/kg-day 2.61E-04

Exposure Route Total (Total PCBs) (a) 2.33E-06 1.55E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.38E-06 1.77E-02
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 3.97E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.95E-08 2.31E-07 mg/kg-day 3.00E-04 mg/kg-day 7.71E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 4.23E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.08E-07 9.86E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 4.90E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.57E-06 1.14E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 4.90E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.57E-07 1.14E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 2.21E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.62E-08 5.17E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 3.16E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.42E-10 1.84E-07 mg/kg-day 2.00E-02 mg/kg-day 9.21E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.71E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.98E-09 6.33E-07 mg/kg-day 4.00E-02 mg/kg-day 1.58E-05
Cadmium, diet 1.22E+00 mg/kg 3.81E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.22E-09 mg/kg-day 2.50E-05 mg/kg-day 8.90E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 5.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.74E-09 1.19E-06 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 9.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.57E-07 2.10E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 2.28E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.65E-09 1.33E-09 mg/kg-day 5.00E-05 mg/kg-day 2.66E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.28E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.66E-07 5.31E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 1.88E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.10E-07 mg/kg-day 2.00E-02 mg/kg-day 5.49E-06
PCBs (non DLC) 1.06E+00 mg/kg 4.64E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.28E-08 2.71E-07 mg/kg-day 2.00E-05 mg/kg-day 1.35E-02
PCBs, total 1.18E+00 mg/kg 5.16E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.03E-07 3.01E-07 mg/kg-day 2.00E-05 mg/kg-day 1.51E-02
PCB-TEQ 1.90E-05 mg/kg 1.78E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.67E-08 1.04E-12 mg/kg-day 7.00E-10 mg/kg-day 1.48E-03
TCDD-TEQ 6.56E-06 mg/kg 6.15E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.23E-09 3.59E-13 mg/kg-day 7.00E-10 mg/kg-day 5.13E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 4.31E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.52E-04 mg/kg-day 3.00E+00 mg/kg-day 8.39E-05
TPH C9-C18 1.53E+02 mg/kg 4.78E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-05 mg/kg-day 1.00E-02 mg/kg-day 2.79E-03
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.26E-06 1.94E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.28E-06 1.93E-02

RM15-17.4 Exposure Medium Total (Total PCBs) 7.59E-06 3.48E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.66E-06 3.70E-02
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TABLE 7.21.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sitewide Surface Water (e) Exposure Medium Total (Total PCBs) 7.98E-06 9.03E-02
Sitewide Surface Water (e) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.03E-06 9.28E-02
RME Mixed Fish (e) Exposure Medium Total (Total PCBs) 1.58E-03 1.16E+02
RME Mixed Fish (e) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.81E-03 1.26E+02
Crab Muscle/Hepatopancreas (e) Exposure Medium Total (Total PCBs) 4.66E-04 2.90E+01
Crab Muscle/Hepatopancreas (e) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.40E-04 3.27E+01

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, RME Mixed Fish Diet (c)

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, Crab Muscle and 

Hepatopancreas
Total 

Cancer 
Risk

Total 
Hazard 
Index

Total 
Cancer 

Risk

Total 
Hazard 
Index

River Mile 0-3 River Mile 0-3
Total PCBs (a) 1.60E-03 1.16E+02 Total PCBs (a) 4.84E-04 2.95E+01
PCB-TEQ & PCBs (non DLC) (b) 1.83E-03 1.27E+02 PCB-TEQ & PCBs (non DLC) (b) 5.59E-04 3.32E+01

River Mile 3-6 River Mile 3-6
Total PCBs (a) 1.60E-03 1.16E+02 Total PCBs (a) 4.82E-04 2.93E+01
PCB-TEQ & PCBs (non DLC) (b) 1.82E-03 1.27E+02 PCB-TEQ & PCBs (non DLC) (b) 5.57E-04 3.30E+01

River Mile 6-9 River Mile 6-9
Total PCBs (a) 1.64E-03 1.18E+02 Total PCBs (a) 5.24E-04 3.16E+01
PCB-TEQ & PCBs (non DLC) (b) 1.87E-03 1.29E+02 PCB-TEQ & PCBs (non DLC) (b) 5.99E-04 3.53E+01

River Mile 6-9 East Bank River Mile 6-9 East Bank
Total PCBs (a) 1.66E-03 1.20E+02 Total PCBs (a) 5.43E-04 3.27E+01
PCB-TEQ & PCBs (non DLC) (b) 1.88E-03 1.30E+02 PCB-TEQ & PCBs (non DLC) (b) 6.18E-04 3.64E+01

River Mile 9-12 River Mile 9-12
Total PCBs (a) 1.61E-03 1.17E+02 Total PCBs (a) 4.92E-04 2.98E+01
PCB-TEQ & PCBs (non DLC) (b) 1.83E-03 1.27E+02 PCB-TEQ & PCBs (non DLC) (b) 5.67E-04 3.35E+01

River Mile 12-15 River Mile 12-15
Total PCBs (a) 1.60E-03 1.16E+02 Total PCBs (a) 4.80E-04 2.93E+01
PCB-TEQ & PCBs (non DLC) (b) 1.82E-03 1.27E+02 PCB-TEQ & PCBs (non DLC) (b) 5.55E-04 3.30E+01

River Mile 15-17.4 River Mile 15-17.4
Total PCBs (a) 1.60E-03 1.16E+02 Total PCBs (a) 4.81E-04 2.92E+01
PCB-TEQ & PCBs (non DLC) (b) 1.82E-03 1.27E+02 PCB-TEQ & PCBs (non DLC) (b) 5.56E-04 3.29E+01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(e) Surface water and tissue risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water and tissue risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided 
updated toxicity values on December 4, 2015 for the following COPCs in tissue: cis-nonachlor, oxychlordane, and 
trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these updates, there are slight changes in 
the calculated total cancer risks and noncancer hazards for tissue from those presented in this table. Appendix J 
(COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised 
to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main 
body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 7.31E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.56E-04 mg/kg-day 1.00E+00 mg/kg-day 2.56E-04
Sediment Antimony 8.56E-01 mg/kg 5.44E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-08 mg/kg-day 4.00E-04 mg/kg-day 4.76E-05

Arsenic, total 1.07E+01 mg/kg 4.08E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.12E-08 1.43E-07 mg/kg-day 3.00E-04 mg/kg-day 4.76E-04
Benzene 5.60E-04 mg/kg 3.56E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.96E-13 1.25E-11 mg/kg-day 4.00E-03 mg/kg-day 3.12E-09
Benzo(a)anthracene 2.70E+00 mg/kg 1.72E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.25E-08 6.01E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 2.33E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.70E-07 8.15E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.35E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.72E-08 8.24E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.47E-10 4.54E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 5.04E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.05E-10 1.76E-07 mg/kg-day 2.00E-02 mg/kg-day 8.82E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.84E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.34E-10 6.43E-08 mg/kg-day 4.00E-02 mg/kg-day 1.61E-06
Cadmium, diet 2.98E+00 mg/kg 1.90E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.63E-08 mg/kg-day 1.00E-03 mg/kg-day 6.63E-05
Chromium, hexavalent 7.78E+00 mg/kg 4.95E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.47E-08 1.73E-07 mg/kg-day 3.00E-03 mg/kg-day 5.77E-05
Chromium, total 1.18E+02 mg/kg 7.50E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.63E-06 mg/kg-day 1.50E+00 mg/kg-day 1.75E-06
Chrysene 3.65E+00 mg/kg 2.32E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.69E-10 8.13E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 5.51E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.93E-07 mg/kg-day 3.00E-04 mg/kg-day 6.43E-04
Copper 1.53E+02 mg/kg 9.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.41E-06 mg/kg-day 4.00E-02 mg/kg-day 8.51E-05
Dibenz(a,h)anthracene 4.16E-01 mg/kg 2.65E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.93E-08 9.26E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 5.16E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.26E-10 1.81E-10 mg/kg-day 5.00E-05 mg/kg-day 3.62E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.26E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.19E-09 4.41E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 2.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.88E-06 mg/kg-day 2.40E-02 mg/kg-day 3.28E-04
Mercury, inorganic 2.60E+00 mg/kg 1.65E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.79E-08 mg/kg-day 3.00E-04 mg/kg-day 1.93E-04
Naphthalene 5.16E-01 mg/kg 3.28E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-08 mg/kg-day 2.00E-02 mg/kg-day 5.74E-07
PCBs (non DLC) 2.51E+00 mg/kg 1.60E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.19E-08 5.59E-08 mg/kg-day 2.00E-05 mg/kg-day 2.79E-03
PCBs, total 2.64E+00 mg/kg 1.68E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.36E-08 5.88E-08 mg/kg-day 2.00E-05 mg/kg-day 2.94E-03
PCB-TEQ 3.26E-05 mg/kg 2.07E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.11E-08 7.26E-13 mg/kg-day 7.00E-10 mg/kg-day 1.04E-03
TCDD-TEQ 1.17E-03 mg/kg 7.44E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.12E-06 2.60E-11 mg/kg-day 7.00E-10 mg/kg-day 3.72E-02
Thallium 1.90E-01 mg/kg 1.21E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.23E-09 mg/kg-day 1.00E-05 mg/kg-day 4.23E-04
TPH C19-C40 2.19E+03 mg/kg 1.39E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.88E-05 mg/kg-day 3.00E+00 mg/kg-day 1.63E-05
TPH C9-C18 2.44E+02 mg/kg 1.55E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.43E-06 mg/kg-day 1.00E-02 mg/kg-day 5.43E-04
Trichloroethene 2.10E-03 mg/kg 1.34E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 6.14E-13 4.67E-11 mg/kg-day 5.00E-04 mg/kg-day 9.35E-08
Vanadium 2.95E+01 mg/kg 1.88E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.57E-07 mg/kg-day 5.04E-03 mg/kg-day 1.30E-04

Exposure Route Total (Total PCBs) (a) 1.47E-06 4.34E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-06 4.43E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 7.95E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.19E-07 2.78E-07 mg/kg-day 3.00E-04 mg/kg-day 9.28E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 8.70E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.35E-08 3.04E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 1.18E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.60E-07 4.13E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.19E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.70E-08 4.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 6.57E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.80E-09 2.30E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.96E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.75E-09 6.87E-07 mg/kg-day 2.00E-02 mg/kg-day 3.43E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 9.31E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.79E-10 3.26E-07 mg/kg-day 4.00E-02 mg/kg-day 8.14E-06
Cadmium, diet 2.98E+00 mg/kg 7.38E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.58E-09 mg/kg-day 2.50E-05 mg/kg-day 1.03E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 1.18E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.58E-10 4.11E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.34E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.78E-08 4.69E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 2.01E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.22E-09 7.04E-10 mg/kg-day 5.00E-05 mg/kg-day 1.41E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 6.38E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.66E-08 2.23E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 1.66E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.82E-08 mg/kg-day 2.00E-02 mg/kg-day 2.91E-06
PCBs (non DLC) 2.51E+00 mg/kg 8.71E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.74E-07 3.05E-07 mg/kg-day 2.00E-05 mg/kg-day 1.52E-02
PCBs, total 2.64E+00 mg/kg 9.16E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.83E-07 3.20E-07 mg/kg-day 2.00E-05 mg/kg-day 1.60E-02
PCB-TEQ 3.26E-05 mg/kg 2.42E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.63E-08 8.48E-13 mg/kg-day 7.00E-10 mg/kg-day 1.21E-03
TCDD-TEQ 1.17E-03 mg/kg 8.70E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.30E-06 3.04E-11 mg/kg-day 7.00E-10 mg/kg-day 4.35E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 5.43E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.90E-04 mg/kg-day 3.00E+00 mg/kg-day 6.33E-05
TPH C9-C18 2.44E+02 mg/kg 6.04E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.12E-05 mg/kg-day 1.00E-02 mg/kg-day 2.12E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.77E-06 6.28E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.80E-06 6.32E-02

RM0-3 Exposure Medium Total (Total PCBs) 4.24E-06 1.06E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.30E-06 1.08E-01
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TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 7.57E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.65E-04 mg/kg-day 1.00E+00 mg/kg-day 2.65E-04

Sediment Antimony 2.44E+00 mg/kg 1.55E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.43E-08 mg/kg-day 4.00E-04 mg/kg-day 1.36E-04
Arsenic, total 9.29E+00 mg/kg 3.55E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.32E-08 1.24E-07 mg/kg-day 3.00E-04 mg/kg-day 4.14E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.96E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.16E-08 1.04E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 2.49E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.82E-07 8.73E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 2.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.04E-08 9.77E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.25E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.15E-10 4.39E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.24E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.54E-09 1.14E-06 mg/kg-day 2.00E-02 mg/kg-day 5.68E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 7.19E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.25E-10 2.52E-07 mg/kg-day 4.00E-02 mg/kg-day 6.29E-06
Cadmium, diet 4.90E+00 mg/kg 3.12E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-07 mg/kg-day 1.00E-03 mg/kg-day 1.09E-04
Chromium, hexavalent 5.39E+00 mg/kg 3.43E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-08 1.20E-07 mg/kg-day 3.00E-03 mg/kg-day 4.00E-05
Chromium, total 1.34E+02 mg/kg 8.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.98E-06 mg/kg-day 1.50E+00 mg/kg-day 1.99E-06
Chrysene 7.01E+00 mg/kg 4.46E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.25E-10 1.56E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 5.95E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.08E-07 mg/kg-day 3.00E-04 mg/kg-day 6.94E-04
Copper 1.86E+02 mg/kg 1.18E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.14E-06 mg/kg-day 4.00E-02 mg/kg-day 1.04E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 2.60E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.90E-08 9.10E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 3.43E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.50E-10 1.20E-10 mg/kg-day 5.00E-05 mg/kg-day 2.40E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.48E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.08E-08 5.16E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 2.91E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-05 mg/kg-day 2.40E-02 mg/kg-day 4.24E-04
Mercury, inorganic 2.78E+00 mg/kg 1.77E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.19E-08 mg/kg-day 3.00E-04 mg/kg-day 2.06E-04
Naphthalene 1.30E+00 mg/kg 8.27E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.89E-08 mg/kg-day 2.00E-02 mg/kg-day 1.45E-06
PCBs (non DLC) 1.38E+00 mg/kg 8.78E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.76E-08 3.07E-08 mg/kg-day 2.00E-05 mg/kg-day 1.54E-03
PCBs, total 1.46E+00 mg/kg 9.29E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.86E-08 3.25E-08 mg/kg-day 2.00E-05 mg/kg-day 1.63E-03
PCB-TEQ 2.21E-05 mg/kg 1.41E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.11E-08 4.92E-13 mg/kg-day 7.00E-10 mg/kg-day 7.03E-04
TCDD-TEQ 4.84E-04 mg/kg 3.08E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.62E-07 1.08E-11 mg/kg-day 7.00E-10 mg/kg-day 1.54E-02
Thallium 2.04E-01 mg/kg 1.30E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.54E-09 mg/kg-day 1.00E-05 mg/kg-day 4.54E-04
TPH C19-C40 2.64E+03 mg/kg 1.68E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.88E-05 mg/kg-day 3.00E+00 mg/kg-day 1.96E-05
TPH C9-C18 2.93E+02 mg/kg 1.86E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.52E-06 mg/kg-day 1.00E-02 mg/kg-day 6.52E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 1.90E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.63E-07 mg/kg-day 5.04E-03 mg/kg-day 1.32E-04

Exposure Route Total (Total PCBs) (a) 8.11E-07 2.07E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.31E-07 2.13E-02
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TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 6.90E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.04E-07 2.42E-07 mg/kg-day 3.00E-04 mg/kg-day 8.06E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 1.50E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.10E-07 5.25E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.26E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.22E-07 4.42E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.41E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.03E-07 4.95E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 6.34E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.63E-09 2.22E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.26E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.77E-08 4.42E-06 mg/kg-day 2.00E-02 mg/kg-day 2.21E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 3.64E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.66E-09 1.27E-06 mg/kg-day 4.00E-02 mg/kg-day 3.18E-05
Cadmium, diet 4.90E+00 mg/kg 1.21E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.25E-09 mg/kg-day 2.50E-05 mg/kg-day 1.70E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 2.26E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.65E-09 7.90E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.32E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.62E-08 4.61E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.34E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.14E-09 4.68E-10 mg/kg-day 5.00E-05 mg/kg-day 9.36E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 7.47E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.45E-08 2.62E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 4.19E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.47E-07 mg/kg-day 2.00E-02 mg/kg-day 7.33E-06
PCBs (non DLC) 1.38E+00 mg/kg 4.79E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.57E-08 1.68E-07 mg/kg-day 2.00E-05 mg/kg-day 8.38E-03
PCBs, total 1.46E+00 mg/kg 5.06E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.01E-07 1.77E-07 mg/kg-day 2.00E-05 mg/kg-day 8.86E-03
PCB-TEQ 2.21E-05 mg/kg 1.64E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.46E-08 5.75E-13 mg/kg-day 7.00E-10 mg/kg-day 8.21E-04
TCDD-TEQ 4.84E-04 mg/kg 3.60E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.40E-07 1.26E-11 mg/kg-day 7.00E-10 mg/kg-day 1.80E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 6.54E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.29E-04 mg/kg-day 3.00E+00 mg/kg-day 7.63E-05
TPH C9-C18 2.93E+02 mg/kg 7.26E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.54E-05 mg/kg-day 1.00E-02 mg/kg-day 2.54E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.06E-06 3.07E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.08E-06 3.10E-02

RM3-6 Exposure Medium Total (Total PCBs) 2.87E-06 5.14E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.91E-06 5.24E-02
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TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 8.01E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.80E-04 mg/kg-day 1.00E+00 mg/kg-day 2.80E-04

Sediment Antimony 1.92E+00 mg/kg 1.22E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.27E-08 mg/kg-day 4.00E-04 mg/kg-day 1.07E-04
Arsenic, total 1.37E+01 mg/kg 5.23E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.84E-08 1.83E-07 mg/kg-day 3.00E-04 mg/kg-day 6.10E-04
Benzene 2.60E-04 mg/kg 1.65E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 9.09E-14 5.79E-12 mg/kg-day 4.00E-03 mg/kg-day 1.45E-09
Benzo(a)anthracene 3.26E+00 mg/kg 2.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.51E-08 7.26E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 3.14E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.29E-07 1.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 3.87E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.83E-08 1.36E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.35E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.89E-10 4.74E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.79E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.50E-09 6.26E-07 mg/kg-day 2.00E-02 mg/kg-day 3.13E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 3.56E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.60E-10 1.24E-07 mg/kg-day 4.00E-02 mg/kg-day 3.11E-06
Cadmium, diet 8.78E+00 mg/kg 5.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.95E-07 mg/kg-day 1.00E-03 mg/kg-day 1.95E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 1.88E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.57E-06 mg/kg-day 1.50E+00 mg/kg-day 4.38E-06
Chrysene 4.55E+00 mg/kg 2.89E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.11E-10 1.01E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 5.76E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.01E-07 mg/kg-day 3.00E-04 mg/kg-day 6.72E-04
Copper 2.80E+02 mg/kg 1.78E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.23E-06 mg/kg-day 4.00E-02 mg/kg-day 1.56E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 4.36E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.19E-08 1.53E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.42E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.27E-09 4.96E-10 mg/kg-day 5.00E-05 mg/kg-day 9.93E-06
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.66E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.21E-08 5.81E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 3.85E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-05 mg/kg-day 2.40E-02 mg/kg-day 5.62E-04
Mercury, inorganic 5.06E+00 mg/kg 3.22E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-07 mg/kg-day 3.00E-04 mg/kg-day 3.75E-04
Naphthalene 3.05E+00 mg/kg 1.94E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.79E-08 mg/kg-day 2.00E-02 mg/kg-day 3.39E-06
PCBs (non DLC) 6.19E+00 mg/kg 3.94E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.87E-08 1.38E-07 mg/kg-day 2.00E-05 mg/kg-day 6.89E-03
PCBs, total 6.51E+00 mg/kg 4.14E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.28E-08 1.45E-07 mg/kg-day 2.00E-05 mg/kg-day 7.25E-03
PCB-TEQ 7.69E-05 mg/kg 4.89E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.34E-08 1.71E-12 mg/kg-day 7.00E-10 mg/kg-day 2.45E-03
TCDD-TEQ 1.04E-02 mg/kg 6.61E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.92E-06 2.32E-10 mg/kg-day 7.00E-10 mg/kg-day 3.31E-01
Thallium 2.30E-01 mg/kg 1.46E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.12E-09 mg/kg-day 1.00E-05 mg/kg-day 5.12E-04
TPH C19-C40 3.87E+03 mg/kg 2.46E-05 mg/kg-day NA (mg/kg-day)-1 NA 8.61E-05 mg/kg-day 3.00E+00 mg/kg-day 2.87E-05
TPH C9-C18 5.40E+02 mg/kg 3.43E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-05 mg/kg-day 1.00E-02 mg/kg-day 1.20E-03
Trichloroethene 5.00E-03 mg/kg 3.18E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.46E-12 1.11E-10 mg/kg-day 5.00E-04 mg/kg-day 2.23E-07
Vanadium 3.96E+01 mg/kg 2.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.82E-07 mg/kg-day 5.04E-03 mg/kg-day 1.75E-04

Exposure Route Total (Total PCBs) (a) 1.04E-05 3.43E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.05E-05 3.45E-01
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TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 1.02E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.53E-07 3.56E-07 mg/kg-day 3.00E-04 mg/kg-day 1.19E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 1.05E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.66E-08 3.67E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 1.59E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.16E-06 5.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.96E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.43E-07 6.86E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 6.86E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.01E-09 2.40E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 6.96E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.75E-09 2.44E-06 mg/kg-day 2.00E-02 mg/kg-day 1.22E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.80E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.31E-09 6.30E-07 mg/kg-day 4.00E-02 mg/kg-day 1.58E-05
Cadmium, diet 8.78E+00 mg/kg 2.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.61E-09 mg/kg-day 2.50E-05 mg/kg-day 3.05E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 1.47E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.07E-09 5.13E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 2.21E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.61E-07 7.73E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 5.52E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.84E-09 1.93E-09 mg/kg-day 5.00E-05 mg/kg-day 3.87E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 8.41E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.14E-08 2.94E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 9.82E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.44E-07 mg/kg-day 2.00E-02 mg/kg-day 1.72E-05
PCBs (non DLC) 6.19E+00 mg/kg 2.15E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.29E-07 7.51E-07 mg/kg-day 2.00E-05 mg/kg-day 3.76E-02
PCBs, total 6.51E+00 mg/kg 2.26E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.52E-07 7.90E-07 mg/kg-day 2.00E-05 mg/kg-day 3.95E-02
PCB-TEQ 7.69E-05 mg/kg 5.72E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.57E-08 2.00E-12 mg/kg-day 7.00E-10 mg/kg-day 2.86E-03
TCDD-TEQ 1.04E-02 mg/kg 7.73E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.16E-05 2.71E-10 mg/kg-day 7.00E-10 mg/kg-day 3.86E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 9.59E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.36E-04 mg/kg-day 3.00E+00 mg/kg-day 1.12E-04
TPH C9-C18 5.40E+02 mg/kg 1.34E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.68E-05 mg/kg-day 1.00E-02 mg/kg-day 4.68E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.38E-05 4.32E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.39E-05 4.33E-01

RM6-9 Exposure Medium Total (Total PCBs) 2.42E-05 7.75E-01
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.44E-05 7.78E-01
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TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 8.33E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.92E-04 mg/kg-day 1.00E+00 mg/kg-day 2.92E-04

Sediment Antimony 2.45E+00 mg/kg 1.56E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.45E-08 mg/kg-day 4.00E-04 mg/kg-day 1.36E-04
Arsenic, total 1.64E+01 mg/kg 6.26E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.39E-08 2.19E-07 mg/kg-day 3.00E-04 mg/kg-day 7.30E-04
Benzene 2.60E-04 mg/kg 1.65E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 9.09E-14 5.79E-12 mg/kg-day 4.00E-03 mg/kg-day 1.45E-09
Benzo(a)anthracene 3.44E+00 mg/kg 2.19E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.60E-08 7.66E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 2.61E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.91E-07 9.15E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.17E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.32E-08 1.11E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.46E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.06E-09 5.10E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.27E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.18E-09 7.95E-07 mg/kg-day 2.00E-02 mg/kg-day 3.97E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 2.73E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.99E-10 9.55E-08 mg/kg-day 4.00E-02 mg/kg-day 2.39E-06
Cadmium, diet 1.22E+01 mg/kg 7.76E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.72E-07 mg/kg-day 1.00E-03 mg/kg-day 2.72E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 2.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.88E-06 mg/kg-day 1.50E+00 mg/kg-day 5.92E-06
Chrysene 4.75E+00 mg/kg 3.02E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.21E-10 1.06E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 5.86E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.05E-07 mg/kg-day 3.00E-04 mg/kg-day 6.84E-04
Copper 3.08E+02 mg/kg 1.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.86E-06 mg/kg-day 4.00E-02 mg/kg-day 1.71E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.12E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.28E-08 1.09E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.08E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.33E-09 7.28E-10 mg/kg-day 5.00E-05 mg/kg-day 1.46E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.54E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.12E-08 5.39E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 3.42E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-05 mg/kg-day 2.40E-02 mg/kg-day 4.99E-04
Mercury, inorganic 6.51E+00 mg/kg 4.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.45E-07 mg/kg-day 3.00E-04 mg/kg-day 4.83E-04
Naphthalene 5.92E-01 mg/kg 3.77E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.32E-08 mg/kg-day 2.00E-02 mg/kg-day 6.59E-07
PCBs (non DLC) 8.28E+00 mg/kg 5.27E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.05E-07 1.84E-07 mg/kg-day 2.00E-05 mg/kg-day 9.22E-03
PCBs, total 8.71E+00 mg/kg 5.54E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.11E-07 1.94E-07 mg/kg-day 2.00E-05 mg/kg-day 9.69E-03
PCB-TEQ 8.02E-05 mg/kg 5.10E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.65E-08 1.79E-12 mg/kg-day 7.00E-10 mg/kg-day 2.55E-03
TCDD-TEQ 1.52E-02 mg/kg 9.67E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.45E-05 3.38E-10 mg/kg-day 7.00E-10 mg/kg-day 4.83E-01
Thallium 2.54E-01 mg/kg 1.62E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.65E-09 mg/kg-day 1.00E-05 mg/kg-day 5.65E-04
TPH C19-C40 5.05E+03 mg/kg 3.21E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-04 mg/kg-day 3.00E+00 mg/kg-day 3.75E-05
TPH C9-C18 7.06E+02 mg/kg 4.49E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-05 mg/kg-day 1.00E-02 mg/kg-day 1.57E-03
Trichloroethene 3.50E-03 mg/kg 2.23E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.02E-12 7.79E-11 mg/kg-day 5.00E-04 mg/kg-day 1.56E-07
Vanadium 5.57E+01 mg/kg 3.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-06 mg/kg-day 5.04E-03 mg/kg-day 2.46E-04

Exposure Route Total (Total PCBs) (a) 1.50E-05 4.99E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-05 5.01E-01

Page 7 of 15
AECOM

Final

July 2017



TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 1.22E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.83E-07 4.27E-07 mg/kg-day 3.00E-04 mg/kg-day 1.42E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 1.11E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.09E-08 3.88E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.32E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.66E-07 4.63E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.61E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.17E-07 5.62E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 7.38E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.38E-09 2.58E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 8.84E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.24E-08 3.10E-06 mg/kg-day 2.00E-02 mg/kg-day 1.55E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.38E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.01E-09 4.84E-07 mg/kg-day 4.00E-02 mg/kg-day 1.21E-05
Cadmium, diet 1.22E+01 mg/kg 3.02E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-08 mg/kg-day 2.50E-05 mg/kg-day 4.23E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 1.53E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.12E-09 5.35E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.58E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.15E-07 5.53E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 8.10E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.30E-08 2.84E-09 mg/kg-day 5.00E-05 mg/kg-day 5.67E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 7.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.69E-08 2.73E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 1.91E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.67E-08 mg/kg-day 2.00E-02 mg/kg-day 3.34E-06
PCBs (non DLC) 8.28E+00 mg/kg 2.87E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.74E-07 1.01E-06 mg/kg-day 2.00E-05 mg/kg-day 5.03E-02
PCBs, total 8.71E+00 mg/kg 3.02E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.04E-07 1.06E-06 mg/kg-day 2.00E-05 mg/kg-day 5.29E-02
PCB-TEQ 8.02E-05 mg/kg 5.96E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.94E-08 2.09E-12 mg/kg-day 7.00E-10 mg/kg-day 2.98E-03
TCDD-TEQ 1.52E-02 mg/kg 1.13E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.69E-05 3.95E-10 mg/kg-day 7.00E-10 mg/kg-day 5.65E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 1.25E-04 mg/kg-day NA (mg/kg-day)-1 NA 4.38E-04 mg/kg-day 3.00E+00 mg/kg-day 1.46E-04
TPH C9-C18 7.06E+02 mg/kg 1.75E-05 mg/kg-day NA (mg/kg-day)-1 NA 6.12E-05 mg/kg-day 1.00E-02 mg/kg-day 6.12E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.91E-05 6.26E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.92E-05 6.26E-01

RM6-9East Exposure Medium Total (Total PCBs) 3.41E-05 1.12E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.42E-05 1.13E+00
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TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 6.04E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.11E-04 mg/kg-day 1.00E+00 mg/kg-day 2.11E-04

Sediment Antimony 1.99E+00 mg/kg 1.27E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.43E-08 mg/kg-day 4.00E-04 mg/kg-day 1.11E-04
Arsenic, total 1.03E+01 mg/kg 3.93E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.90E-08 1.38E-07 mg/kg-day 3.00E-04 mg/kg-day 4.59E-04
Benzene 3.40E-04 mg/kg 2.16E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.19E-13 7.57E-12 mg/kg-day 4.00E-03 mg/kg-day 1.89E-09
Benzo(a)anthracene 4.92E+00 mg/kg 3.13E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.28E-08 1.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 3.38E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.47E-07 1.18E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 4.23E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.09E-08 1.48E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.99E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.45E-09 6.97E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 2.77E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.87E-09 9.68E-07 mg/kg-day 2.00E-02 mg/kg-day 4.84E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.82E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.33E-10 6.37E-08 mg/kg-day 4.00E-02 mg/kg-day 1.59E-06
Cadmium, diet 5.19E+00 mg/kg 3.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.16E-07 mg/kg-day 1.00E-03 mg/kg-day 1.16E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 1.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.39E-06 mg/kg-day 1.50E+00 mg/kg-day 2.92E-06
Chrysene 4.34E+00 mg/kg 2.76E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.02E-10 9.66E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 4.69E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.64E-07 mg/kg-day 3.00E-04 mg/kg-day 5.47E-04
Copper 1.63E+02 mg/kg 1.04E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.63E-06 mg/kg-day 4.00E-02 mg/kg-day 9.07E-05
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.89E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.11E-08 1.01E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 4.78E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.65E-10 1.67E-10 mg/kg-day 5.00E-05 mg/kg-day 3.35E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.52E-09 4.56E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 3.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-05 mg/kg-day 2.40E-02 mg/kg-day 5.16E-04
Mercury, inorganic 3.05E+00 mg/kg 1.94E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.79E-08 mg/kg-day 3.00E-04 mg/kg-day 2.26E-04
Naphthalene 5.68E-01 mg/kg 3.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-08 mg/kg-day 2.00E-02 mg/kg-day 6.32E-07
PCBs (non DLC) 3.45E+00 mg/kg 2.19E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.39E-08 7.68E-08 mg/kg-day 2.00E-05 mg/kg-day 3.84E-03
PCBs, total 3.62E+00 mg/kg 2.30E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.60E-08 8.06E-08 mg/kg-day 2.00E-05 mg/kg-day 4.03E-03
PCB-TEQ 4.69E-05 mg/kg 2.98E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.47E-08 1.04E-12 mg/kg-day 7.00E-10 mg/kg-day 1.49E-03
TCDD-TEQ 2.48E-03 mg/kg 1.58E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.37E-06 5.52E-11 mg/kg-day 7.00E-10 mg/kg-day 7.89E-02
Thallium 1.62E-01 mg/kg 1.03E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.61E-09 mg/kg-day 1.00E-05 mg/kg-day 3.61E-04
TPH C19-C40 2.24E+03 mg/kg 1.42E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.99E-05 mg/kg-day 3.00E+00 mg/kg-day 1.66E-05
TPH C9-C18 2.59E+02 mg/kg 1.65E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.77E-06 mg/kg-day 1.00E-02 mg/kg-day 5.77E-04
Trichloroethene 6.00E-03 mg/kg 3.82E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.76E-12 1.34E-10 mg/kg-day 5.00E-04 mg/kg-day 2.67E-07
Vanadium 2.72E+01 mg/kg 1.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.05E-07 mg/kg-day 5.04E-03 mg/kg-day 1.20E-04

Exposure Route Total (Total PCBs) (a) 2.81E-06 8.63E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.85E-06 8.76E-02
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TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 7.66E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.15E-07 2.68E-07 mg/kg-day 3.00E-04 mg/kg-day 8.93E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 1.58E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.16E-07 5.55E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 1.71E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.25E-06 6.00E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.14E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.56E-07 7.50E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.01E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.36E-09 3.53E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.08E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.51E-08 3.77E-06 mg/kg-day 2.00E-02 mg/kg-day 1.89E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 9.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.72E-10 3.22E-07 mg/kg-day 4.00E-02 mg/kg-day 8.06E-06
Cadmium, diet 5.19E+00 mg/kg 1.29E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.50E-09 mg/kg-day 2.50E-05 mg/kg-day 1.80E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 1.40E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.02E-09 4.89E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.46E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.07E-07 5.12E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.86E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.98E-09 6.52E-10 mg/kg-day 5.00E-05 mg/kg-day 1.30E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 6.60E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.82E-08 2.31E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 1.83E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.40E-08 mg/kg-day 2.00E-02 mg/kg-day 3.20E-06
PCBs (non DLC) 3.45E+00 mg/kg 1.20E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.39E-07 4.19E-07 mg/kg-day 2.00E-05 mg/kg-day 2.09E-02
PCBs, total 3.62E+00 mg/kg 1.26E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.51E-07 4.39E-07 mg/kg-day 2.00E-05 mg/kg-day 2.20E-02
PCB-TEQ 4.69E-05 mg/kg 3.49E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.23E-08 1.22E-12 mg/kg-day 7.00E-10 mg/kg-day 1.74E-03
TCDD-TEQ 2.48E-03 mg/kg 1.84E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.76E-06 6.45E-11 mg/kg-day 7.00E-10 mg/kg-day 9.22E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 5.55E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.94E-04 mg/kg-day 3.00E+00 mg/kg-day 6.47E-05
TPH C9-C18 2.59E+02 mg/kg 6.42E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.25E-05 mg/kg-day 1.00E-02 mg/kg-day 2.25E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.84E-06 1.18E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.88E-06 1.18E-01

RM9-12 Exposure Medium Total (Total PCBs) 7.64E-06 2.04E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.73E-06 2.06E-01
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TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 5.16E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.81E-04 mg/kg-day 1.00E+00 mg/kg-day 1.81E-04

Sediment Antimony 8.75E-01 mg/kg 5.57E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.95E-08 mg/kg-day 4.00E-04 mg/kg-day 4.87E-05
Arsenic, total 4.21E+00 mg/kg 1.61E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.41E-08 5.62E-08 mg/kg-day 3.00E-04 mg/kg-day 1.87E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.63E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-08 5.72E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 1.93E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.41E-07 6.77E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.39E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.74E-08 8.35E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.10E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 8.03E-10 3.85E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 7.19E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.01E-09 2.52E-07 mg/kg-day 2.00E-02 mg/kg-day 1.26E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.06E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.71E-11 3.70E-08 mg/kg-day 4.00E-02 mg/kg-day 9.24E-07
Cadmium, diet 4.12E+00 mg/kg 2.62E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.17E-08 mg/kg-day 1.00E-03 mg/kg-day 9.17E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 4.43E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.55E-06 mg/kg-day 1.50E+00 mg/kg-day 1.03E-06
Chrysene 3.60E+00 mg/kg 2.29E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.67E-10 8.01E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 4.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-07 mg/kg-day 3.00E-04 mg/kg-day 4.86E-04
Copper 1.11E+02 mg/kg 7.06E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-06 mg/kg-day 4.00E-02 mg/kg-day 6.18E-05
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.09E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.53E-08 7.32E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 4.37E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.99E-10 1.53E-10 mg/kg-day 5.00E-05 mg/kg-day 3.06E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.20E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.78E-09 4.21E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 3.68E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-05 mg/kg-day 2.40E-02 mg/kg-day 5.36E-04
Mercury, inorganic 2.04E+00 mg/kg 1.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.54E-08 mg/kg-day 3.00E-04 mg/kg-day 1.51E-04
Naphthalene 3.72E-01 mg/kg 2.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.28E-09 mg/kg-day 2.00E-02 mg/kg-day 4.14E-07
PCBs (non DLC) 2.92E+00 mg/kg 1.86E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.71E-08 6.50E-08 mg/kg-day 2.00E-05 mg/kg-day 3.25E-03
PCBs, total 3.03E+00 mg/kg 1.93E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.85E-08 6.74E-08 mg/kg-day 2.00E-05 mg/kg-day 3.37E-03
PCB-TEQ 1.93E-05 mg/kg 1.23E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.84E-08 4.30E-13 mg/kg-day 7.00E-10 mg/kg-day 6.14E-04
TCDD-TEQ 4.70E-04 mg/kg 2.99E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.48E-07 1.05E-11 mg/kg-day 7.00E-10 mg/kg-day 1.49E-02
Thallium 1.02E-01 mg/kg 6.49E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.27E-09 mg/kg-day 1.00E-05 mg/kg-day 2.27E-04
TPH C19-C40 1.88E+03 mg/kg 1.20E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.18E-05 mg/kg-day 3.00E+00 mg/kg-day 1.39E-05
TPH C9-C18 1.87E+02 mg/kg 1.19E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.16E-06 mg/kg-day 1.00E-02 mg/kg-day 4.16E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 1.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.05E-07 mg/kg-day 5.04E-03 mg/kg-day 1.20E-04

Exposure Route Total (Total PCBs) (a) 7.08E-07 2.09E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.25E-07 2.13E-02
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TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 3.13E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.69E-08 1.10E-07 mg/kg-day 3.00E-04 mg/kg-day 3.65E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 8.28E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.04E-08 2.90E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 9.79E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.15E-07 3.43E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.21E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.82E-08 4.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 5.57E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.07E-09 1.95E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.80E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.92E-09 9.80E-07 mg/kg-day 2.00E-02 mg/kg-day 4.90E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 5.35E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.90E-10 1.87E-07 mg/kg-day 4.00E-02 mg/kg-day 4.68E-06
Cadmium, diet 4.12E+00 mg/kg 1.02E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.57E-09 mg/kg-day 2.50E-05 mg/kg-day 1.43E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 1.16E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.46E-10 4.06E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.06E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.73E-08 3.71E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.70E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.72E-09 5.96E-10 mg/kg-day 5.00E-05 mg/kg-day 1.19E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 6.09E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.44E-08 2.13E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 1.20E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.19E-08 mg/kg-day 2.00E-02 mg/kg-day 2.10E-06
PCBs (non DLC) 2.92E+00 mg/kg 1.01E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.03E-07 3.54E-07 mg/kg-day 2.00E-05 mg/kg-day 1.77E-02
PCBs, total 3.03E+00 mg/kg 1.05E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.10E-07 3.68E-07 mg/kg-day 2.00E-05 mg/kg-day 1.84E-02
PCB-TEQ 1.93E-05 mg/kg 1.43E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.15E-08 5.02E-13 mg/kg-day 7.00E-10 mg/kg-day 7.17E-04
TCDD-TEQ 4.70E-04 mg/kg 3.49E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.24E-07 1.22E-11 mg/kg-day 7.00E-10 mg/kg-day 1.75E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 4.66E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-04 mg/kg-day 3.00E+00 mg/kg-day 5.43E-05
TPH C9-C18 1.87E+02 mg/kg 4.63E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.62E-05 mg/kg-day 1.00E-02 mg/kg-day 1.62E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.78E-06 3.81E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.79E-06 3.82E-02

RM12-15 Exposure Medium Total (Total PCBs) 2.49E-06 5.90E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.52E-06 5.95E-02
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TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 2.75E-05 mg/kg-day NA (mg/kg-day)-1 NA 9.62E-05 mg/kg-day 1.00E+00 mg/kg-day 9.62E-05

Sediment Antimony 3.88E+00 mg/kg 2.47E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.64E-08 mg/kg-day 4.00E-04 mg/kg-day 2.16E-04
Arsenic, total 4.23E+00 mg/kg 1.61E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.42E-08 5.65E-08 mg/kg-day 3.00E-04 mg/kg-day 1.88E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 2.65E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.93E-08 9.26E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 3.07E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.24E-07 1.07E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.24E-08 1.07E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.39E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.01E-09 4.85E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 6.42E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.99E-11 2.25E-08 mg/kg-day 2.00E-02 mg/kg-day 1.12E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.70E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.24E-10 5.94E-08 mg/kg-day 4.00E-02 mg/kg-day 1.49E-06
Cadmium, diet 1.22E+00 mg/kg 7.76E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.72E-08 mg/kg-day 1.00E-03 mg/kg-day 2.72E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 1.79E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.26E-07 mg/kg-day 1.50E+00 mg/kg-day 4.17E-07
Chrysene 5.04E+00 mg/kg 3.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.34E-10 1.12E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 2.56E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.95E-08 mg/kg-day 3.00E-04 mg/kg-day 2.98E-04
Copper 6.46E+01 mg/kg 4.11E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.44E-06 mg/kg-day 4.00E-02 mg/kg-day 3.60E-05
Dibenz(a,h)anthracene 8.86E-01 mg/kg 5.64E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.11E-08 1.97E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 4.64E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.43E-10 1.63E-10 mg/kg-day 5.00E-05 mg/kg-day 3.25E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-08 4.99E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 2.40E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.41E-06 mg/kg-day 2.40E-02 mg/kg-day 3.51E-04
Mercury, inorganic 4.88E-01 mg/kg 3.10E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-08 mg/kg-day 3.00E-04 mg/kg-day 3.62E-05
Naphthalene 4.63E-01 mg/kg 2.94E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.03E-08 mg/kg-day 2.00E-02 mg/kg-day 5.15E-07
PCBs (non DLC) 1.06E+00 mg/kg 6.74E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.35E-08 2.36E-08 mg/kg-day 2.00E-05 mg/kg-day 1.18E-03
PCBs, total 1.18E+00 mg/kg 7.50E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.50E-08 2.63E-08 mg/kg-day 2.00E-05 mg/kg-day 1.31E-03
PCB-TEQ 1.90E-05 mg/kg 1.21E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.81E-08 4.23E-13 mg/kg-day 7.00E-10 mg/kg-day 6.04E-04
TCDD-TEQ 6.56E-06 mg/kg 4.17E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.26E-09 1.46E-13 mg/kg-day 7.00E-10 mg/kg-day 2.09E-04
Thallium 7.63E-02 mg/kg 4.85E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-09 mg/kg-day 1.00E-05 mg/kg-day 1.70E-04
TPH C19-C40 1.38E+03 mg/kg 8.78E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.07E-05 mg/kg-day 3.00E+00 mg/kg-day 1.02E-05
TPH C9-C18 1.53E+02 mg/kg 9.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.41E-06 mg/kg-day 1.00E-02 mg/kg-day 3.41E-04
Trichloroethene 3.00E-04 mg/kg 1.91E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 8.78E-14 6.68E-12 mg/kg-day 5.00E-04 mg/kg-day 1.34E-08
Vanadium 1.28E+01 mg/kg 8.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.85E-07 mg/kg-day 5.04E-03 mg/kg-day 5.65E-05

Exposure Route Total (Total PCBs) (a) 3.65E-07 3.35E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.81E-07 3.83E-03
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TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 3.14E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.72E-08 1.10E-07 mg/kg-day 3.00E-04 mg/kg-day 3.67E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.34E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.78E-08 4.69E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 1.55E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.13E-06 5.43E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.55E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-07 5.43E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 7.02E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.13E-09 2.46E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 2.50E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.50E-10 8.76E-08 mg/kg-day 2.00E-02 mg/kg-day 4.38E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 8.60E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.28E-10 3.01E-07 mg/kg-day 4.00E-02 mg/kg-day 7.52E-06
Cadmium, diet 1.22E+00 mg/kg 3.02E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-09 mg/kg-day 2.50E-05 mg/kg-day 4.23E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 1.62E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.18E-09 5.68E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.85E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.08E-07 9.99E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.81E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.89E-09 6.33E-10 mg/kg-day 5.00E-05 mg/kg-day 1.27E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 7.21E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.27E-08 2.52E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 1.49E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.22E-08 mg/kg-day 2.00E-02 mg/kg-day 2.61E-06
PCBs (non DLC) 1.06E+00 mg/kg 3.68E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.35E-08 1.29E-07 mg/kg-day 2.00E-05 mg/kg-day 6.43E-03
PCBs, total 1.18E+00 mg/kg 4.09E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.19E-08 1.43E-07 mg/kg-day 2.00E-05 mg/kg-day 7.16E-03
PCB-TEQ 1.90E-05 mg/kg 1.41E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.12E-08 4.94E-13 mg/kg-day 7.00E-10 mg/kg-day 7.06E-04
TCDD-TEQ 6.56E-06 mg/kg 4.88E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.31E-09 1.71E-13 mg/kg-day 7.00E-10 mg/kg-day 2.44E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 3.42E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-04 mg/kg-day 3.00E+00 mg/kg-day 3.99E-05
TPH C9-C18 1.53E+02 mg/kg 3.79E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-05 mg/kg-day 1.00E-02 mg/kg-day 1.33E-03
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.75E-06 9.21E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.76E-06 9.19E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 2.12E-06 1.26E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.15E-06 1.30E-02
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TABLE 7.22.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 2.16E-06 2.84E-02
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.19E-06 2.91E-02
RME Mixed Fish (d) Exposure Medium Total (Total PCBs) 2.57E-03 1.13E+02
RME Mixed Fish (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.93E-03 1.23E+02
Crab Muscle/Hepatopancreas (d) Exposure Medium Total (Total PCBs) 7.54E-04 2.83E+01
Crab Muscle/Hepatopancreas (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.75E-04 3.19E+01

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, RME Mixed Fish Diet (c)

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, Crab Muscle and 

Hepatopancreas
Total 

Cancer 
Risk

Total 
Hazard 
Index

Total 
Cancer 

Risk

Total 
Hazard 
Index

River Mile 0-3 River Mile 0-3
Total PCBs (a) 2.57E-03 1.13E+02 Total PCBs (a) 7.61E-04 2.84E+01
PCB-TEQ & PCBs (non DLC) (b) 2.94E-03 1.23E+02 PCB-TEQ & PCBs (non DLC) (b) 8.82E-04 3.20E+01

River Mile 3-6 River Mile 3-6
Total PCBs (a) 2.57E-03 1.13E+02 Total PCBs (a) 7.59E-04 2.84E+01
PCB-TEQ & PCBs (non DLC) (b) 2.94E-03 1.23E+02 PCB-TEQ & PCBs (non DLC) (b) 8.80E-04 3.20E+01

River Mile 6-9 River Mile 6-9
Total PCBs (a) 2.59E-03 1.14E+02 Total PCBs (a) 7.81E-04 2.91E+01
PCB-TEQ & PCBs (non DLC) (b) 2.96E-03 1.24E+02 PCB-TEQ & PCBs (non DLC) (b) 9.02E-04 3.27E+01

River Mile 6-9 East Bank River Mile 6-9 East Bank
Total PCBs (a) 2.60E-03 1.14E+02 Total PCBs (a) 7.91E-04 2.95E+01
PCB-TEQ & PCBs (non DLC) (b) 2.97E-03 1.24E+02 PCB-TEQ & PCBs (non DLC) (b) 9.12E-04 3.31E+01

River Mile 9-12 River Mile 9-12
Total PCBs (a) 2.58E-03 1.13E+02 Total PCBs (a) 7.64E-04 2.85E+01
PCB-TEQ & PCBs (non DLC) (b) 2.94E-03 1.23E+02 PCB-TEQ & PCBs (non DLC) (b) 8.85E-04 3.21E+01

River Mile 12-15 River Mile 12-15
Total PCBs (a) 2.57E-03 1.13E+02 Total PCBs (a) 7.59E-04 2.84E+01
PCB-TEQ & PCBs (non DLC) (b) 2.94E-03 1.23E+02 PCB-TEQ & PCBs (non DLC) (b) 8.80E-04 3.20E+01

River Mile 15-17.4 River Mile 15-17.4
Total PCBs (a) 2.57E-03 1.13E+02 Total PCBs (a) 7.59E-04 2.83E+01
PCB-TEQ & PCBs (non DLC) (b) 2.94E-03 1.23E+02 PCB-TEQ & PCBs (non DLC) (b) 8.80E-04 3.20E+01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) Surface water and tissue risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water and tissue risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided 
updated toxicity values on December 4, 2015 for the following COPCs in tissue: cis-nonachlor, oxychlordane, and 
trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these updates, there are slight changes in 
the calculated total cancer risks and noncancer hazards for tissue from those presented in this table. Appendix J 
(COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised 
to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main 
body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 7.31E-05 mg/kg-day NA (mg/kg-day)-1 NA
Sediment Antimony 8.56E-01 mg/kg 5.44E-09 mg/kg-day NA (mg/kg-day)-1 NA

Arsenic, total 1.07E+01 mg/kg 4.08E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.12E-08
Benzene 5.60E-04 mg/kg 3.56E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.96E-13
Benzo(a)anthracene 2.70E+00 mg/kg 1.72E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.25E-08
Benzo(a)pyrene 3.66E+00 mg/kg 2.33E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.70E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.35E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.72E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.47E-10
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 5.04E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.05E-10
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.84E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.34E-10
Cadmium, diet 2.98E+00 mg/kg 1.90E-08 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg 4.95E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.47E-08
Chromium, total 1.18E+02 mg/kg 7.50E-07 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.65E+00 mg/kg 2.32E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.69E-10
Cobalt 8.67E+00 mg/kg 5.51E-08 mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.53E+02 mg/kg 9.73E-07 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 2.65E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.93E-08
Dieldrin 8.12E-03 mg/kg 5.16E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.26E-10
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.26E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.19E-09
Manganese, nondiet 3.54E+02 mg/kg 2.25E-06 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.60E+00 mg/kg 1.65E-08 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.16E-01 mg/kg 3.28E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.51E+00 mg/kg 1.60E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.19E-08
PCBs, total 2.64E+00 mg/kg 1.68E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.36E-08
PCB-TEQ 3.26E-05 mg/kg 2.07E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.11E-08
TCDD-TEQ 1.17E-03 mg/kg 7.44E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.12E-06
Thallium 1.90E-01 mg/kg 1.21E-09 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.19E+03 mg/kg 1.39E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.44E+02 mg/kg 1.55E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 2.10E-03 mg/kg 1.34E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 6.14E-13
Vanadium 2.95E+01 mg/kg 1.88E-07 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.47E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-06

Intake/Exposure 
Concentration
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.07E+01 mg/kg 7.95E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.19E-07
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.70E+00 mg/kg 8.70E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.35E-08
Benzo(a)pyrene 3.66E+00 mg/kg 1.18E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.60E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.19E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.70E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 6.57E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.80E-09
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.96E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.75E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 9.31E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.79E-10
Cadmium, diet 2.98E+00 mg/kg 7.38E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.65E+00 mg/kg 1.18E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.58E-10
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.34E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.78E-08
Dieldrin 8.12E-03 mg/kg 2.01E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.22E-09
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 6.38E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.66E-08
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.16E-01 mg/kg 1.66E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.51E+00 mg/kg 8.71E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.74E-07
PCBs, total 2.64E+00 mg/kg 9.16E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.83E-07
PCB-TEQ 3.26E-05 mg/kg 2.42E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.63E-08
TCDD-TEQ 1.17E-03 mg/kg 8.70E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.30E-06
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.19E+03 mg/kg 5.43E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.44E+02 mg/kg 6.04E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 2.77E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.80E-06

RM0-3 Exposure Medium Total (Total PCBs) 4.24E-06
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.30E-06
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 7.57E-05 mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.44E+00 mg/kg 1.55E-08 mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.29E+00 mg/kg 3.55E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.32E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.96E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.16E-08
Benzo(a)pyrene 3.92E+00 mg/kg 2.49E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.82E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 2.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.04E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.25E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.15E-10
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.24E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.54E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 7.19E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.25E-10
Cadmium, diet 4.90E+00 mg/kg 3.12E-08 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 5.39E+00 mg/kg 3.43E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-08
Chromium, total 1.34E+02 mg/kg 8.52E-07 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 7.01E+00 mg/kg 4.46E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.25E-10
Cobalt 9.35E+00 mg/kg 5.95E-08 mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.86E+02 mg/kg 1.18E-06 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 2.60E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.90E-08
Dieldrin 5.40E-03 mg/kg 3.43E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.50E-10
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.48E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.08E-08
Manganese, nondiet 4.57E+02 mg/kg 2.91E-06 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.78E+00 mg/kg 1.77E-08 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 1.30E+00 mg/kg 8.27E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.38E+00 mg/kg 8.78E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.76E-08
PCBs, total 1.46E+00 mg/kg 9.29E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.86E-08
PCB-TEQ 2.21E-05 mg/kg 1.41E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.11E-08
TCDD-TEQ 4.84E-04 mg/kg 3.08E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.62E-07
Thallium 2.04E-01 mg/kg 1.30E-09 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.64E+03 mg/kg 1.68E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.93E+02 mg/kg 1.86E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.98E+01 mg/kg 1.90E-07 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 8.11E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.31E-07
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.29E+00 mg/kg 6.90E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.04E-07
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.66E+00 mg/kg 1.50E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.10E-07
Benzo(a)pyrene 3.92E+00 mg/kg 1.26E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.22E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.41E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.03E-07
Benzo(k)fluoranthene 1.97E+00 mg/kg 6.34E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.63E-09
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.26E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.77E-08
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 3.64E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.66E-09
Cadmium, diet 4.90E+00 mg/kg 1.21E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 7.01E+00 mg/kg 2.26E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.65E-09
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.32E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.62E-08
Dieldrin 5.40E-03 mg/kg 1.34E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.14E-09
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 7.47E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.45E-08
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 1.30E+00 mg/kg 4.19E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.38E+00 mg/kg 4.79E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.57E-08
PCBs, total 1.46E+00 mg/kg 5.06E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.01E-07
PCB-TEQ 2.21E-05 mg/kg 1.64E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.46E-08
TCDD-TEQ 4.84E-04 mg/kg 3.60E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.40E-07
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.64E+03 mg/kg 6.54E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.93E+02 mg/kg 7.26E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 2.06E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.08E-06

RM3-6 Exposure Medium Total (Total PCBs) 2.87E-06
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.91E-06
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 8.01E-05 mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.92E+00 mg/kg 1.22E-08 mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.37E+01 mg/kg 5.23E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.84E-08
Benzene 2.60E-04 mg/kg 1.65E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 9.09E-14
Benzo(a)anthracene 3.26E+00 mg/kg 2.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.51E-08
Benzo(a)pyrene 4.93E+00 mg/kg 3.14E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.29E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 3.87E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.83E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.35E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.89E-10
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.79E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.50E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 3.56E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.60E-10
Cadmium, diet 8.78E+00 mg/kg 5.58E-08 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.95E+02 mg/kg 1.88E-06 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.55E+00 mg/kg 2.89E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.11E-10
Cobalt 9.05E+00 mg/kg 5.76E-08 mg/kg-day NA (mg/kg-day)-1 NA
Copper 2.80E+02 mg/kg 1.78E-06 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 4.36E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.19E-08
Dieldrin 2.23E-02 mg/kg 1.42E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.27E-09
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.66E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.21E-08
Manganese, nondiet 6.06E+02 mg/kg 3.85E-06 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 5.06E+00 mg/kg 3.22E-08 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.05E+00 mg/kg 1.94E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 6.19E+00 mg/kg 3.94E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.87E-08
PCBs, total 6.51E+00 mg/kg 4.14E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.28E-08
PCB-TEQ 7.69E-05 mg/kg 4.89E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.34E-08
TCDD-TEQ 1.04E-02 mg/kg 6.61E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.92E-06
Thallium 2.30E-01 mg/kg 1.46E-09 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 3.87E+03 mg/kg 2.46E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 5.40E+02 mg/kg 3.43E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 5.00E-03 mg/kg 3.18E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.46E-12
Vanadium 3.96E+01 mg/kg 2.52E-07 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.04E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.05E-05
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.37E+01 mg/kg 1.02E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.53E-07
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.26E+00 mg/kg 1.05E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.66E-08
Benzo(a)pyrene 4.93E+00 mg/kg 1.59E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.16E-06
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.96E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.43E-07
Benzo(k)fluoranthene 2.13E+00 mg/kg 6.86E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.01E-09
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 6.96E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.75E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.80E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.31E-09
Cadmium, diet 8.78E+00 mg/kg 2.18E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.55E+00 mg/kg 1.47E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.07E-09
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 2.21E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.61E-07
Dieldrin 2.23E-02 mg/kg 5.52E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.84E-09
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 8.41E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.14E-08
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.05E+00 mg/kg 9.82E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 6.19E+00 mg/kg 2.15E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.29E-07
PCBs, total 6.51E+00 mg/kg 2.26E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.52E-07
PCB-TEQ 7.69E-05 mg/kg 5.72E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.57E-08
TCDD-TEQ 1.04E-02 mg/kg 7.73E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.16E-05
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 3.87E+03 mg/kg 9.59E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 5.40E+02 mg/kg 1.34E-05 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.38E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.39E-05

RM6-9 Exposure Medium Total (Total PCBs) 2.42E-05
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.44E-05
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 8.33E-05 mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.45E+00 mg/kg 1.56E-08 mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.64E+01 mg/kg 6.26E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.39E-08
Benzene 2.60E-04 mg/kg 1.65E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 9.09E-14
Benzo(a)anthracene 3.44E+00 mg/kg 2.19E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.60E-08
Benzo(a)pyrene 4.11E+00 mg/kg 2.61E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.91E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.17E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.32E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.46E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.06E-09
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.27E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.18E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 2.73E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.99E-10
Cadmium, diet 1.22E+01 mg/kg 7.76E-08 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 3.99E+02 mg/kg 2.54E-06 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.75E+00 mg/kg 3.02E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.21E-10
Cobalt 9.22E+00 mg/kg 5.86E-08 mg/kg-day NA (mg/kg-day)-1 NA
Copper 3.08E+02 mg/kg 1.96E-06 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.12E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.28E-08
Dieldrin 3.27E-02 mg/kg 2.08E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.33E-09
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.54E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.12E-08
Manganese, nondiet 5.38E+02 mg/kg 3.42E-06 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 6.51E+00 mg/kg 4.14E-08 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.92E-01 mg/kg 3.77E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 8.28E+00 mg/kg 5.27E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.05E-07
PCBs, total 8.71E+00 mg/kg 5.54E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.11E-07
PCB-TEQ 8.02E-05 mg/kg 5.10E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.65E-08
TCDD-TEQ 1.52E-02 mg/kg 9.67E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.45E-05
Thallium 2.54E-01 mg/kg 1.62E-09 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 5.05E+03 mg/kg 3.21E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 7.06E+02 mg/kg 4.49E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 3.50E-03 mg/kg 2.23E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.02E-12
Vanadium 5.57E+01 mg/kg 3.54E-07 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.50E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-05
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.64E+01 mg/kg 1.22E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.83E-07
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.44E+00 mg/kg 1.11E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.09E-08
Benzo(a)pyrene 4.11E+00 mg/kg 1.32E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.66E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.61E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.17E-07
Benzo(k)fluoranthene 2.29E+00 mg/kg 7.38E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.38E-09
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 8.84E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.24E-08
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.38E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.01E-09
Cadmium, diet 1.22E+01 mg/kg 3.02E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.75E+00 mg/kg 1.53E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.12E-09
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.58E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.15E-07
Dieldrin 3.27E-02 mg/kg 8.10E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.30E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 7.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.69E-08
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.92E-01 mg/kg 1.91E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 8.28E+00 mg/kg 2.87E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.74E-07
PCBs, total 8.71E+00 mg/kg 3.02E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.04E-07
PCB-TEQ 8.02E-05 mg/kg 5.96E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.94E-08
TCDD-TEQ 1.52E-02 mg/kg 1.13E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.69E-05
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 5.05E+03 mg/kg 1.25E-04 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 7.06E+02 mg/kg 1.75E-05 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.91E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.92E-05

RM6-9East Exposure Medium Total (Total PCBs) 3.41E-05
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.42E-05
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 6.04E-05 mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.99E+00 mg/kg 1.27E-08 mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.03E+01 mg/kg 3.93E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.90E-08
Benzene 3.40E-04 mg/kg 2.16E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.19E-13
Benzo(a)anthracene 4.92E+00 mg/kg 3.13E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.28E-08
Benzo(a)pyrene 5.32E+00 mg/kg 3.38E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.47E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 4.23E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.09E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.99E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.45E-09
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 2.77E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.87E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.82E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.33E-10
Cadmium, diet 5.19E+00 mg/kg 3.30E-08 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.97E+02 mg/kg 1.25E-06 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.34E+00 mg/kg 2.76E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.02E-10
Cobalt 7.37E+00 mg/kg 4.69E-08 mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.63E+02 mg/kg 1.04E-06 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.89E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.11E-08
Dieldrin 7.52E-03 mg/kg 4.78E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.65E-10
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.52E-09
Manganese, nondiet 5.56E+02 mg/kg 3.54E-06 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.05E+00 mg/kg 1.94E-08 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.68E-01 mg/kg 3.61E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 3.45E+00 mg/kg 2.19E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.39E-08
PCBs, total 3.62E+00 mg/kg 2.30E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.60E-08
PCB-TEQ 4.69E-05 mg/kg 2.98E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.47E-08
TCDD-TEQ 2.48E-03 mg/kg 1.58E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.37E-06
Thallium 1.62E-01 mg/kg 1.03E-09 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.24E+03 mg/kg 1.42E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.59E+02 mg/kg 1.65E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 6.00E-03 mg/kg 3.82E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.76E-12
Vanadium 2.72E+01 mg/kg 1.73E-07 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 2.81E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.85E-06
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.03E+01 mg/kg 7.66E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.15E-07
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.92E+00 mg/kg 1.58E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.16E-07
Benzo(a)pyrene 5.32E+00 mg/kg 1.71E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.25E-06
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.14E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.56E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.01E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.36E-09
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.08E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.51E-08
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 9.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.72E-10
Cadmium, diet 5.19E+00 mg/kg 1.29E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.34E+00 mg/kg 1.40E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.02E-09
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.46E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.07E-07
Dieldrin 7.52E-03 mg/kg 1.86E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.98E-09
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 6.60E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.82E-08
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.68E-01 mg/kg 1.83E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 3.45E+00 mg/kg 1.20E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.39E-07
PCBs, total 3.62E+00 mg/kg 1.26E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.51E-07
PCB-TEQ 4.69E-05 mg/kg 3.49E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.23E-08
TCDD-TEQ 2.48E-03 mg/kg 1.84E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.76E-06
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.24E+03 mg/kg 5.55E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.59E+02 mg/kg 6.42E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.84E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.88E-06

RM9-12 Exposure Medium Total (Total PCBs) 7.64E-06
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.73E-06
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 5.16E-05 mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 8.75E-01 mg/kg 5.57E-09 mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.21E+00 mg/kg 1.61E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.41E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.63E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-08
Benzo(a)pyrene 3.04E+00 mg/kg 1.93E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.41E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.39E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.74E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.10E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 8.03E-10
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 7.19E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.01E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.06E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.71E-11
Cadmium, diet 4.12E+00 mg/kg 2.62E-08 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 6.97E+01 mg/kg 4.43E-07 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.60E+00 mg/kg 2.29E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.67E-10
Cobalt 6.55E+00 mg/kg 4.17E-08 mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.11E+02 mg/kg 7.06E-07 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.09E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.53E-08
Dieldrin 6.87E-03 mg/kg 4.37E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.99E-10
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.20E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.78E-09
Manganese, nondiet 5.78E+02 mg/kg 3.68E-06 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.04E+00 mg/kg 1.30E-08 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.72E-01 mg/kg 2.37E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.92E+00 mg/kg 1.86E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.71E-08
PCBs, total 3.03E+00 mg/kg 1.93E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.85E-08
PCB-TEQ 1.93E-05 mg/kg 1.23E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.84E-08
TCDD-TEQ 4.70E-04 mg/kg 2.99E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.48E-07
Thallium 1.02E-01 mg/kg 6.49E-10 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.88E+03 mg/kg 1.20E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 1.87E+02 mg/kg 1.19E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg 1.73E-07 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 7.08E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.25E-07
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.21E+00 mg/kg 3.13E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.69E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.57E+00 mg/kg 8.28E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.04E-08
Benzo(a)pyrene 3.04E+00 mg/kg 9.79E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.15E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.21E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.82E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 5.57E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.07E-09
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.80E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.92E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 5.35E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.90E-10
Cadmium, diet 4.12E+00 mg/kg 1.02E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.60E+00 mg/kg 1.16E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.46E-10
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.06E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.73E-08
Dieldrin 6.87E-03 mg/kg 1.70E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.72E-09
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 6.09E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.44E-08
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.72E-01 mg/kg 1.20E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.92E+00 mg/kg 1.01E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.03E-07
PCBs, total 3.03E+00 mg/kg 1.05E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.10E-07
PCB-TEQ 1.93E-05 mg/kg 1.43E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.15E-08
TCDD-TEQ 4.70E-04 mg/kg 3.49E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.24E-07
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.88E+03 mg/kg 4.66E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 1.87E+02 mg/kg 4.63E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.78E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.79E-06

RM12-15 Exposure Medium Total (Total PCBs) 2.49E-06
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.52E-06
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 2.75E-05 mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 3.88E+00 mg/kg 2.47E-08 mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.23E+00 mg/kg 1.61E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.42E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.16E+00 mg/kg 2.65E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.93E-08
Benzo(a)pyrene 4.82E+00 mg/kg 3.07E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.24E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.24E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.39E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.01E-09
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 6.42E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.99E-11
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.70E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.24E-10
Cadmium, diet 1.22E+00 mg/kg 7.76E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.81E+01 mg/kg 1.79E-07 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 5.04E+00 mg/kg 3.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.34E-10
Cobalt 4.02E+00 mg/kg 2.56E-08 mg/kg-day NA (mg/kg-day)-1 NA
Copper 6.46E+01 mg/kg 4.11E-07 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 5.64E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.11E-08
Dieldrin 7.30E-03 mg/kg 4.64E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.43E-10
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-08
Manganese, nondiet 3.78E+02 mg/kg 2.40E-06 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 4.88E-01 mg/kg 3.10E-09 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 4.63E-01 mg/kg 2.94E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.06E+00 mg/kg 6.74E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.35E-08
PCBs, total 1.18E+00 mg/kg 7.50E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.50E-08
PCB-TEQ 1.90E-05 mg/kg 1.21E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.81E-08
TCDD-TEQ 6.56E-06 mg/kg 4.17E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.26E-09
Thallium 7.63E-02 mg/kg 4.85E-10 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.38E+03 mg/kg 8.78E-06 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 1.53E+02 mg/kg 9.73E-07 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 3.00E-04 mg/kg 1.91E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 8.78E-14
Vanadium 1.28E+01 mg/kg 8.14E-08 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 3.65E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.81E-07
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.23E+00 mg/kg 3.14E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.72E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.34E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.78E-08
Benzo(a)pyrene 4.82E+00 mg/kg 1.55E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.13E-06
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.55E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-07
Benzo(k)fluoranthene 2.18E+00 mg/kg 7.02E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.13E-09
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 2.50E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.50E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 8.60E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.28E-10
Cadmium, diet 1.22E+00 mg/kg 3.02E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 5.04E+00 mg/kg 1.62E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.18E-09
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.85E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.08E-07
Dieldrin 7.30E-03 mg/kg 1.81E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.89E-09
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 7.21E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.27E-08
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 4.63E-01 mg/kg 1.49E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.06E+00 mg/kg 3.68E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.35E-08
PCBs, total 1.18E+00 mg/kg 4.09E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.19E-08
PCB-TEQ 1.90E-05 mg/kg 1.41E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.12E-08
TCDD-TEQ 6.56E-06 mg/kg 4.88E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.31E-09
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.38E+03 mg/kg 3.42E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 1.53E+02 mg/kg 3.79E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.75E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.76E-06

RM15-17.4 Exposure Medium Total (Total PCBs) 2.12E-06
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.15E-06
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sitewide Surface Water (e) Exposure Medium Total (Total PCBs) 2.16E-06
Sitewide Surface Water (e) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.19E-06

Adult Exposure Route Total (Total PCBs) (a) 2.57E-03
RME Adult Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.93E-03

Mixed Child Exposure Route Total (Total PCBs) (a) 1.21E-03
Fish Child Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.38E-03
(e) Exposure Medium Total (Total PCBs) 3.77E-03

Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.31E-03
Adult Exposure Route Total (Total PCBs) (a) 7.54E-04

Crab Adult Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.75E-04
Muscle/ Child Exposure Route Total (Total PCBs) (a) 3.57E-04

Hepatopancreas Child Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.14E-04
(e) Exposure Medium Total (Total PCBs) 1.11E-03

Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.29E-03
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TABLE 7.23.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Total of Receptor Risks 
Accessible Surface Sediment by River Mile, Sitewide Surface Water, RME 

Mixed Fish Diet (c)

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

Crab Muscle and Hepatopancreas

Total Cancer Risk Total Cancer Risk

River Mile 0-3 River Mile 0-3
Total PCBs (a) 3.78E-03 Total PCBs (a) 1.12E-03
PCB-TEQ & PCBs (non DLC) (b) 4.31E-03 PCB-TEQ & PCBs (non DLC) (b) 1.30E-03

River Mile 3-6 River Mile 3-6
Total PCBs (a) 3.78E-03 Total PCBs (a) 1.12E-03
PCB-TEQ & PCBs (non DLC) (b) 4.31E-03 PCB-TEQ & PCBs (non DLC) (b) 1.29E-03

River Mile 6-9 River Mile 6-9
Total PCBs (a) 3.80E-03 Total PCBs (a) 1.14E-03
PCB-TEQ & PCBs (non DLC) (b) 4.33E-03 PCB-TEQ & PCBs (non DLC) (b) 1.32E-03

River Mile 6-9 East Bank River Mile 6-9 East Bank
Total PCBs (a) 3.81E-03 Total PCBs (a) 1.15E-03
PCB-TEQ & PCBs (non DLC) (b) 4.34E-03 PCB-TEQ & PCBs (non DLC) (b) 1.33E-03

River Mile 9-12 River Mile 9-12
Total PCBs (a) 3.78E-03 Total PCBs (a) 1.12E-03
PCB-TEQ & PCBs (non DLC) (b) 4.32E-03 PCB-TEQ & PCBs (non DLC) (b) 1.30E-03

River Mile 12-15 River Mile 12-15
Total PCBs (a) 3.78E-03 Total PCBs (a) 1.12E-03
PCB-TEQ & PCBs (non DLC) (b) 4.31E-03 PCB-TEQ & PCBs (non DLC) (b) 1.29E-03

River Mile 15-17.4 River Mile 15-17.4
Total PCBs (a) 3.78E-03 Total PCBs (a) 1.12E-03
PCB-TEQ & PCBs (non DLC) (b) 4.31E-03 PCB-TEQ & PCBs (non DLC) (b) 1.29E-03

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(e) Surface water and tissue risks are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water and tissue risks by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided 
updated toxicity values on December 4, 2015 for the following COPCs in tissue: cis-nonachlor, oxychlordane, and 
trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these updates, there are slight changes in 
the calculated total cancer risks and noncancer hazards for tissue from those presented in this table. Appendix J 
(COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised 
to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main 
body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 2.07E-04 mg/kg-day NA (mg/kg-day)-1 NA 2.41E-03 mg/kg-day 1.00E+00 mg/kg-day 2.41E-03
Sediment Antimony 8.56E-01 mg/kg 1.54E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-07 mg/kg-day 4.00E-04 mg/kg-day 4.48E-04

Arsenic, total 1.07E+01 mg/kg 1.15E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.73E-07 1.35E-06 mg/kg-day 3.00E-04 mg/kg-day 4.48E-03
Benzene 5.60E-04 mg/kg 1.01E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.53E-13 1.17E-10 mg/kg-day 4.00E-03 mg/kg-day 2.93E-08
Benzo(a)anthracene 2.70E+00 mg/kg 2.04E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.49E-07 5.66E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 2.76E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.02E-06 7.67E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.79E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.04E-07 7.75E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.54E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.12E-08 4.27E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.42E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.99E-09 1.66E-06 mg/kg-day 2.00E-02 mg/kg-day 8.30E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.18E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.59E-09 6.05E-07 mg/kg-day 4.00E-02 mg/kg-day 1.51E-05
Cadmium, diet 2.98E+00 mg/kg 5.35E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.24E-07 mg/kg-day 1.00E-03 mg/kg-day 6.24E-04
Chromium, hexavalent 7.78E+00 mg/kg 5.87E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.93E-07 1.63E-06 mg/kg-day 3.00E-03 mg/kg-day 5.43E-04
Chromium, total 1.18E+02 mg/kg 2.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-05 mg/kg-day 1.50E+00 mg/kg-day 1.65E-05
Chrysene 3.65E+00 mg/kg 2.75E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.01E-09 7.65E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 1.56E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.82E-06 mg/kg-day 3.00E-04 mg/kg-day 6.05E-03
Copper 1.53E+02 mg/kg 2.75E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.21E-05 mg/kg-day 4.00E-02 mg/kg-day 8.01E-04
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.14E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.29E-07 8.72E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.46E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.33E-09 1.70E-09 mg/kg-day 5.00E-05 mg/kg-day 3.40E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.49E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.09E-07 4.15E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 6.36E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.42E-05 mg/kg-day 2.40E-02 mg/kg-day 3.09E-03
Mercury, inorganic 2.60E+00 mg/kg 4.67E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.45E-07 mg/kg-day 3.00E-04 mg/kg-day 1.82E-03
Naphthalene 5.16E-01 mg/kg 9.27E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-07 mg/kg-day 2.00E-02 mg/kg-day 5.41E-06
PCBs (non DLC) 2.51E+00 mg/kg 4.51E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.01E-08 5.26E-07 mg/kg-day 2.00E-05 mg/kg-day 2.63E-02
PCBs, total 2.64E+00 mg/kg 4.74E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.48E-08 5.53E-07 mg/kg-day 2.00E-05 mg/kg-day 2.77E-02
PCB-TEQ 3.26E-05 mg/kg 5.85E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.78E-08 6.83E-12 mg/kg-day 7.00E-10 mg/kg-day 9.76E-03
TCDD-TEQ 1.17E-03 mg/kg 2.10E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.15E-06 2.45E-10 mg/kg-day 7.00E-10 mg/kg-day 3.50E-01
Thallium 1.90E-01 mg/kg 3.41E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.98E-08 mg/kg-day 1.00E-05 mg/kg-day 3.98E-03
TPH C19-C40 2.19E+03 mg/kg 3.93E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.59E-04 mg/kg-day 3.00E+00 mg/kg-day 1.53E-04
TPH C9-C18 2.44E+02 mg/kg 4.38E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.11E-05 mg/kg-day 1.00E-02 mg/kg-day 5.11E-03
Trichloroethene 2.10E-03 mg/kg 1.58E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.29E-12 4.40E-10 mg/kg-day 5.00E-04 mg/kg-day 8.80E-07
Vanadium 2.95E+01 mg/kg 5.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.18E-06 mg/kg-day 5.04E-03 mg/kg-day 1.23E-03

Exposure Route Total (Total PCBs) (a) 6.44E-06 4.09E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.52E-06 4.17E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 2.62E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.93E-08 3.06E-07 mg/kg-day 3.00E-04 mg/kg-day 1.02E-03
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 1.20E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.78E-08 3.34E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 1.63E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.19E-06 4.53E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.65E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.20E-07 4.58E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 9.09E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.63E-09 2.52E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 6.46E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.05E-10 7.54E-07 mg/kg-day 2.00E-02 mg/kg-day 3.77E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.29E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.40E-10 3.58E-07 mg/kg-day 4.00E-02 mg/kg-day 8.94E-06
Cadmium, diet 2.98E+00 mg/kg 2.43E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.84E-09 mg/kg-day 2.50E-05 mg/kg-day 1.13E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 1.63E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.19E-09 4.52E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.85E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.35E-07 5.15E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 6.63E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.06E-09 7.73E-10 mg/kg-day 5.00E-05 mg/kg-day 1.55E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 8.82E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.44E-08 2.45E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 5.47E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.39E-08 mg/kg-day 2.00E-02 mg/kg-day 3.19E-06
PCBs (non DLC) 2.51E+00 mg/kg 2.87E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.73E-08 3.35E-07 mg/kg-day 2.00E-05 mg/kg-day 1.67E-02
PCBs, total 2.64E+00 mg/kg 3.02E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.03E-08 3.52E-07 mg/kg-day 2.00E-05 mg/kg-day 1.76E-02
PCB-TEQ 3.26E-05 mg/kg 7.98E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.20E-08 9.31E-13 mg/kg-day 7.00E-10 mg/kg-day 1.33E-03
TCDD-TEQ 1.17E-03 mg/kg 2.86E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.30E-07 3.34E-11 mg/kg-day 7.00E-10 mg/kg-day 4.77E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 1.79E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.08E-04 mg/kg-day 3.00E+00 mg/kg-day 6.95E-05
TPH C9-C18 2.44E+02 mg/kg 1.99E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.32E-05 mg/kg-day 1.00E-02 mg/kg-day 2.32E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.14E-06 6.89E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.15E-06 6.94E-02

RM0-3 Exposure Medium Total (Total PCBs) 8.58E-06 4.78E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.67E-06 4.87E-01
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TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 2.14E-04 mg/kg-day NA (mg/kg-day)-1 NA 2.49E-03 mg/kg-day 1.00E+00 mg/kg-day 2.49E-03

Sediment Antimony 2.44E+00 mg/kg 4.38E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.11E-07 mg/kg-day 4.00E-04 mg/kg-day 1.28E-03
Arsenic, total 9.29E+00 mg/kg 1.00E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.50E-07 1.17E-06 mg/kg-day 3.00E-04 mg/kg-day 3.89E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.51E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.57E-07 9.76E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 2.96E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.16E-06 8.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.31E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.42E-07 9.20E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.49E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.08E-08 4.13E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 9.16E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.28E-08 1.07E-05 mg/kg-day 2.00E-02 mg/kg-day 5.34E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 8.52E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.22E-09 2.37E-06 mg/kg-day 4.00E-02 mg/kg-day 5.92E-05
Cadmium, diet 4.90E+00 mg/kg 8.80E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.03E-06 mg/kg-day 1.00E-03 mg/kg-day 1.03E-03
Chromium, hexavalent 5.39E+00 mg/kg 4.07E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.03E-07 1.13E-06 mg/kg-day 3.00E-03 mg/kg-day 3.76E-04
Chromium, total 1.34E+02 mg/kg 2.41E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.81E-05 mg/kg-day 1.50E+00 mg/kg-day 1.87E-05
Chrysene 7.01E+00 mg/kg 5.29E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.86E-09 1.47E-06 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 1.68E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.96E-06 mg/kg-day 3.00E-04 mg/kg-day 6.53E-03
Copper 1.86E+02 mg/kg 3.34E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.90E-05 mg/kg-day 4.00E-02 mg/kg-day 9.74E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.08E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.25E-07 8.57E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 9.70E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.55E-09 1.13E-09 mg/kg-day 5.00E-05 mg/kg-day 2.26E-05
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.75E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-07 4.86E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 8.21E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.57E-05 mg/kg-day 2.40E-02 mg/kg-day 3.99E-03
Mercury, inorganic 2.78E+00 mg/kg 4.99E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.82E-07 mg/kg-day 3.00E-04 mg/kg-day 1.94E-03
Naphthalene 1.30E+00 mg/kg 2.33E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.72E-07 mg/kg-day 2.00E-02 mg/kg-day 1.36E-05
PCBs (non DLC) 1.38E+00 mg/kg 2.48E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.96E-08 2.89E-07 mg/kg-day 2.00E-05 mg/kg-day 1.45E-02
PCBs, total 1.46E+00 mg/kg 2.62E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.24E-08 3.06E-07 mg/kg-day 2.00E-05 mg/kg-day 1.53E-02
PCB-TEQ 2.21E-05 mg/kg 3.97E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.95E-08 4.63E-12 mg/kg-day 7.00E-10 mg/kg-day 6.61E-03
TCDD-TEQ 4.84E-04 mg/kg 8.69E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.30E-06 1.01E-10 mg/kg-day 7.00E-10 mg/kg-day 1.45E-01
Thallium 2.04E-01 mg/kg 3.66E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.27E-08 mg/kg-day 1.00E-05 mg/kg-day 4.27E-03
TPH C19-C40 2.64E+03 mg/kg 4.74E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.53E-04 mg/kg-day 3.00E+00 mg/kg-day 1.84E-04
TPH C9-C18 2.93E+02 mg/kg 5.26E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.14E-05 mg/kg-day 1.00E-02 mg/kg-day 6.14E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 5.35E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.24E-06 mg/kg-day 5.04E-03 mg/kg-day 1.24E-03

Exposure Route Total (Total PCBs) (a) 4.75E-06 1.95E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.81E-06 2.01E-01
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TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 2.27E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.41E-08 2.65E-07 mg/kg-day 3.00E-04 mg/kg-day 8.84E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.08E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.52E-07 5.77E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.75E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.27E-06 4.85E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.96E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.43E-07 5.43E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 8.78E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.41E-09 2.44E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 4.16E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.83E-09 4.86E-06 mg/kg-day 2.00E-02 mg/kg-day 2.43E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 5.03E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.68E-09 1.40E-06 mg/kg-day 4.00E-02 mg/kg-day 3.50E-05
Cadmium, diet 4.90E+00 mg/kg 4.00E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.66E-09 mg/kg-day 2.50E-05 mg/kg-day 1.87E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 3.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.28E-09 8.68E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.82E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.33E-07 5.06E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 4.41E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.05E-10 5.14E-10 mg/kg-day 5.00E-05 mg/kg-day 1.03E-05
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.03E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.55E-08 2.87E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 1.38E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.61E-07 mg/kg-day 2.00E-02 mg/kg-day 8.04E-06
PCBs (non DLC) 1.38E+00 mg/kg 1.58E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.15E-08 1.84E-07 mg/kg-day 2.00E-05 mg/kg-day 9.20E-03
PCBs, total 1.46E+00 mg/kg 1.67E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.34E-08 1.95E-07 mg/kg-day 2.00E-05 mg/kg-day 9.73E-03
PCB-TEQ 2.21E-05 mg/kg 5.41E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.12E-09 6.31E-13 mg/kg-day 7.00E-10 mg/kg-day 9.02E-04
TCDD-TEQ 4.84E-04 mg/kg 1.18E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.78E-07 1.38E-11 mg/kg-day 7.00E-10 mg/kg-day 1.97E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 2.15E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-04 mg/kg-day 3.00E+00 mg/kg-day 8.38E-05
TPH C9-C18 2.93E+02 mg/kg 2.39E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-05 mg/kg-day 1.00E-02 mg/kg-day 2.79E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.04E-06 3.37E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.05E-06 3.41E-02

RM3-6 Exposure Medium Total (Total PCBs) 6.80E-06 2.29E-01
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.86E-06 2.35E-01
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TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 2.26E-04 mg/kg-day NA (mg/kg-day)-1 NA 2.64E-03 mg/kg-day 1.00E+00 mg/kg-day 2.64E-03

Sediment Antimony 1.92E+00 mg/kg 3.45E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.02E-07 mg/kg-day 4.00E-04 mg/kg-day 1.01E-03
Arsenic, total 1.37E+01 mg/kg 1.48E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.21E-07 1.72E-06 mg/kg-day 3.00E-04 mg/kg-day 5.74E-03
Benzene 2.60E-04 mg/kg 4.67E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.57E-13 5.45E-11 mg/kg-day 4.00E-03 mg/kg-day 1.36E-08
Benzo(a)anthracene 3.26E+00 mg/kg 2.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.79E-07 6.83E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 3.72E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.71E-06 1.03E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.59E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.35E-07 1.28E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.61E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.17E-08 4.46E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 5.05E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.06E-09 5.89E-06 mg/kg-day 2.00E-02 mg/kg-day 2.94E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.22E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.08E-09 1.17E-06 mg/kg-day 4.00E-02 mg/kg-day 2.93E-05
Cadmium, diet 8.78E+00 mg/kg 1.58E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.84E-06 mg/kg-day 1.00E-03 mg/kg-day 1.84E-03
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 5.30E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.18E-05 mg/kg-day 1.50E+00 mg/kg-day 4.12E-05
Chrysene 4.55E+00 mg/kg 3.43E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.51E-09 9.53E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 1.63E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.90E-06 mg/kg-day 3.00E-04 mg/kg-day 6.32E-03
Copper 2.80E+02 mg/kg 5.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.87E-05 mg/kg-day 4.00E-02 mg/kg-day 1.47E-03
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.17E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.78E-07 1.44E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 4.00E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.41E-09 4.67E-09 mg/kg-day 5.00E-05 mg/kg-day 9.34E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.97E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.44E-07 5.47E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 1.09E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.27E-04 mg/kg-day 2.40E-02 mg/kg-day 5.29E-03
Mercury, inorganic 5.06E+00 mg/kg 9.09E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-06 mg/kg-day 3.00E-04 mg/kg-day 3.53E-03
Naphthalene 3.05E+00 mg/kg 5.48E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.39E-07 mg/kg-day 2.00E-02 mg/kg-day 3.20E-05
PCBs (non DLC) 6.19E+00 mg/kg 1.11E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.22E-07 1.30E-06 mg/kg-day 2.00E-05 mg/kg-day 6.48E-02
PCBs, total 6.51E+00 mg/kg 1.17E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.34E-07 1.36E-06 mg/kg-day 2.00E-05 mg/kg-day 6.82E-02
PCB-TEQ 7.69E-05 mg/kg 1.38E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.07E-07 1.61E-11 mg/kg-day 7.00E-10 mg/kg-day 2.30E-02
TCDD-TEQ 1.04E-02 mg/kg 1.87E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.80E-05 2.18E-09 mg/kg-day 7.00E-10 mg/kg-day 3.11E+00
Thallium 2.30E-01 mg/kg 4.13E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.82E-08 mg/kg-day 1.00E-05 mg/kg-day 4.82E-03
TPH C19-C40 3.87E+03 mg/kg 6.95E-05 mg/kg-day NA (mg/kg-day)-1 NA 8.11E-04 mg/kg-day 3.00E+00 mg/kg-day 2.70E-04
TPH C9-C18 5.40E+02 mg/kg 9.70E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-04 mg/kg-day 1.00E-02 mg/kg-day 1.13E-02
Trichloroethene 5.00E-03 mg/kg 3.77E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.73E-11 1.05E-09 mg/kg-day 5.00E-04 mg/kg-day 2.10E-06
Vanadium 3.96E+01 mg/kg 7.11E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.30E-06 mg/kg-day 5.04E-03 mg/kg-day 1.65E-03

Exposure Route Total (Total PCBs) (a) 3.23E-05 3.23E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.24E-05 3.25E+00
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TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 3.35E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.03E-08 3.91E-07 mg/kg-day 3.00E-04 mg/kg-day 1.30E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 1.45E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-07 4.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 2.20E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.60E-06 6.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 2.71E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.98E-07 7.54E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 9.49E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.93E-09 2.64E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 2.29E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.21E-09 2.68E-06 mg/kg-day 2.00E-02 mg/kg-day 1.34E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 2.49E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.82E-09 6.92E-07 mg/kg-day 4.00E-02 mg/kg-day 1.73E-05
Cadmium, diet 8.78E+00 mg/kg 7.16E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.36E-09 mg/kg-day 2.50E-05 mg/kg-day 3.34E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 2.03E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.48E-09 5.63E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 3.06E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.23E-07 8.49E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.82E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.91E-09 2.12E-09 mg/kg-day 5.00E-05 mg/kg-day 4.25E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.16E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.49E-08 3.23E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 3.24E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.77E-07 mg/kg-day 2.00E-02 mg/kg-day 1.89E-05
PCBs (non DLC) 6.19E+00 mg/kg 7.07E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.41E-07 8.25E-07 mg/kg-day 2.00E-05 mg/kg-day 4.13E-02
PCBs, total 6.51E+00 mg/kg 7.44E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.49E-07 8.68E-07 mg/kg-day 2.00E-05 mg/kg-day 4.34E-02
PCB-TEQ 7.69E-05 mg/kg 1.88E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.82E-08 2.20E-12 mg/kg-day 7.00E-10 mg/kg-day 3.14E-03
TCDD-TEQ 1.04E-02 mg/kg 2.55E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.82E-06 2.97E-10 mg/kg-day 7.00E-10 mg/kg-day 4.24E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 3.16E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.68E-04 mg/kg-day 3.00E+00 mg/kg-day 1.23E-04
TPH C9-C18 5.40E+02 mg/kg 4.41E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.14E-05 mg/kg-day 1.00E-02 mg/kg-day 5.14E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 6.25E-06 4.75E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.27E-06 4.76E-01

RM6-9 Exposure Medium Total (Total PCBs) 3.85E-05 3.70E+00
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.87E-05 3.72E+00

Page 6 of 15
AECOM

Final

July 2017



TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 2.35E-04 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-03 mg/kg-day 1.00E+00 mg/kg-day 2.74E-03

Sediment Antimony 2.45E+00 mg/kg 4.40E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.13E-07 mg/kg-day 4.00E-04 mg/kg-day 1.28E-03
Arsenic, total 1.64E+01 mg/kg 1.77E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.65E-07 2.06E-06 mg/kg-day 3.00E-04 mg/kg-day 6.87E-03
Benzene 2.60E-04 mg/kg 4.67E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.57E-13 5.45E-11 mg/kg-day 4.00E-03 mg/kg-day 1.36E-08
Benzo(a)anthracene 3.44E+00 mg/kg 2.59E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.89E-07 7.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 3.10E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.26E-06 8.61E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.76E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.75E-07 1.05E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.73E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.26E-08 4.80E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 6.41E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.98E-09 7.48E-06 mg/kg-day 2.00E-02 mg/kg-day 3.74E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.24E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.36E-09 8.99E-07 mg/kg-day 4.00E-02 mg/kg-day 2.25E-05
Cadmium, diet 1.22E+01 mg/kg 2.19E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.56E-06 mg/kg-day 1.00E-03 mg/kg-day 2.56E-03
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 7.17E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.36E-05 mg/kg-day 1.50E+00 mg/kg-day 5.57E-05
Chrysene 4.75E+00 mg/kg 3.58E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.62E-09 9.95E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 1.66E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.93E-06 mg/kg-day 3.00E-04 mg/kg-day 6.44E-03
Copper 3.08E+02 mg/kg 5.53E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.45E-05 mg/kg-day 4.00E-02 mg/kg-day 1.61E-03
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.70E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.70E-07 1.03E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 5.87E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.40E-09 6.85E-09 mg/kg-day 5.00E-05 mg/kg-day 1.37E-04
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.83E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.33E-07 5.07E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 9.66E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-04 mg/kg-day 2.40E-02 mg/kg-day 4.70E-03
Mercury, inorganic 6.51E+00 mg/kg 1.17E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.36E-06 mg/kg-day 3.00E-04 mg/kg-day 4.55E-03
Naphthalene 5.92E-01 mg/kg 1.06E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-07 mg/kg-day 2.00E-02 mg/kg-day 6.20E-06
PCBs (non DLC) 8.28E+00 mg/kg 1.49E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.97E-07 1.73E-06 mg/kg-day 2.00E-05 mg/kg-day 8.67E-02
PCBs, total 8.71E+00 mg/kg 1.56E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.13E-07 1.82E-06 mg/kg-day 2.00E-05 mg/kg-day 9.12E-02
PCB-TEQ 8.02E-05 mg/kg 1.44E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.16E-07 1.68E-11 mg/kg-day 7.00E-10 mg/kg-day 2.40E-02
TCDD-TEQ 1.52E-02 mg/kg 2.73E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.09E-05 3.18E-09 mg/kg-day 7.00E-10 mg/kg-day 4.55E+00
Thallium 2.54E-01 mg/kg 4.56E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.32E-08 mg/kg-day 1.00E-05 mg/kg-day 5.32E-03
TPH C19-C40 5.05E+03 mg/kg 9.07E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-03 mg/kg-day 3.00E+00 mg/kg-day 3.53E-04
TPH C9-C18 7.06E+02 mg/kg 1.27E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.48E-04 mg/kg-day 1.00E-02 mg/kg-day 1.48E-02
Trichloroethene 3.50E-03 mg/kg 2.64E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.21E-11 7.33E-10 mg/kg-day 5.00E-04 mg/kg-day 1.47E-06
Vanadium 5.57E+01 mg/kg 1.00E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.17E-05 mg/kg-day 5.04E-03 mg/kg-day 2.32E-03

Exposure Route Total (Total PCBs) (a) 4.47E-05 4.69E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.49E-05 4.71E+00
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TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 4.01E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.02E-08 4.68E-07 mg/kg-day 3.00E-04 mg/kg-day 1.56E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 1.53E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.12E-07 4.26E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.83E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.34E-06 5.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.22E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.62E-07 6.18E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.02E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.45E-09 2.83E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.91E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.08E-09 3.40E-06 mg/kg-day 2.00E-02 mg/kg-day 1.70E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.91E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.40E-09 5.31E-07 mg/kg-day 4.00E-02 mg/kg-day 1.33E-05
Cadmium, diet 1.22E+01 mg/kg 9.96E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.16E-08 mg/kg-day 2.50E-05 mg/kg-day 4.65E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 2.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.54E-09 5.88E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 2.19E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.60E-07 6.08E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.67E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.27E-09 3.11E-09 mg/kg-day 5.00E-05 mg/kg-day 6.23E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.08E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.87E-08 3.00E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 6.28E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.33E-08 mg/kg-day 2.00E-02 mg/kg-day 3.66E-06
PCBs (non DLC) 8.28E+00 mg/kg 9.46E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.89E-07 1.10E-06 mg/kg-day 2.00E-05 mg/kg-day 5.52E-02
PCBs, total 8.71E+00 mg/kg 9.95E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.99E-07 1.16E-06 mg/kg-day 2.00E-05 mg/kg-day 5.80E-02
PCB-TEQ 8.02E-05 mg/kg 1.96E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.94E-08 2.29E-12 mg/kg-day 7.00E-10 mg/kg-day 3.27E-03
TCDD-TEQ 1.52E-02 mg/kg 3.72E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.58E-06 4.34E-10 mg/kg-day 7.00E-10 mg/kg-day 6.20E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 4.12E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.81E-04 mg/kg-day 3.00E+00 mg/kg-day 1.60E-04
TPH C9-C18 7.06E+02 mg/kg 5.76E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.72E-05 mg/kg-day 1.00E-02 mg/kg-day 6.72E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 7.71E-06 6.87E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.73E-06 6.88E-01

RM6-9East Exposure Medium Total (Total PCBs) 5.24E-05 5.38E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.26E-05 5.40E+00
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TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 1.70E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.99E-03 mg/kg-day 1.00E+00 mg/kg-day 1.99E-03

Sediment Antimony 1.99E+00 mg/kg 3.57E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.17E-07 mg/kg-day 4.00E-04 mg/kg-day 1.04E-03
Arsenic, total 1.03E+01 mg/kg 1.11E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.66E-07 1.29E-06 mg/kg-day 3.00E-04 mg/kg-day 4.32E-03
Benzene 3.40E-04 mg/kg 6.11E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.36E-13 7.12E-11 mg/kg-day 4.00E-03 mg/kg-day 1.78E-08
Benzo(a)anthracene 4.92E+00 mg/kg 3.71E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.71E-07 1.03E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 4.01E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.93E-06 1.11E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.02E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.66E-07 1.39E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.36E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.72E-08 6.56E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 7.81E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.09E-08 9.11E-06 mg/kg-day 2.00E-02 mg/kg-day 4.56E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.16E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.57E-09 5.99E-07 mg/kg-day 4.00E-02 mg/kg-day 1.50E-05
Cadmium, diet 5.19E+00 mg/kg 9.32E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-06 mg/kg-day 1.00E-03 mg/kg-day 1.09E-03
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 3.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.13E-05 mg/kg-day 1.50E+00 mg/kg-day 2.75E-05
Chrysene 4.34E+00 mg/kg 3.27E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.39E-09 9.09E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 1.32E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.54E-06 mg/kg-day 3.00E-04 mg/kg-day 5.15E-03
Copper 1.63E+02 mg/kg 2.93E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.41E-05 mg/kg-day 4.00E-02 mg/kg-day 8.54E-04
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.42E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.50E-07 9.51E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.35E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.16E-09 1.58E-09 mg/kg-day 5.00E-05 mg/kg-day 3.15E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.55E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-07 4.29E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 9.98E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.16E-04 mg/kg-day 2.40E-02 mg/kg-day 4.85E-03
Mercury, inorganic 3.05E+00 mg/kg 5.48E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.39E-07 mg/kg-day 3.00E-04 mg/kg-day 2.13E-03
Naphthalene 5.68E-01 mg/kg 1.02E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.19E-07 mg/kg-day 2.00E-02 mg/kg-day 5.95E-06
PCBs (non DLC) 3.45E+00 mg/kg 6.20E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.24E-07 7.23E-07 mg/kg-day 2.00E-05 mg/kg-day 3.61E-02
PCBs, total 3.62E+00 mg/kg 6.50E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.30E-07 7.58E-07 mg/kg-day 2.00E-05 mg/kg-day 3.79E-02
PCB-TEQ 4.69E-05 mg/kg 8.42E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.26E-07 9.83E-12 mg/kg-day 7.00E-10 mg/kg-day 1.40E-02
TCDD-TEQ 2.48E-03 mg/kg 4.45E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.68E-06 5.20E-10 mg/kg-day 7.00E-10 mg/kg-day 7.42E-01
Thallium 1.62E-01 mg/kg 2.91E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.39E-08 mg/kg-day 1.00E-05 mg/kg-day 3.39E-03
TPH C19-C40 2.24E+03 mg/kg 4.02E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.69E-04 mg/kg-day 3.00E+00 mg/kg-day 1.56E-04
TPH C9-C18 2.59E+02 mg/kg 4.65E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.43E-05 mg/kg-day 1.00E-02 mg/kg-day 5.43E-03
Trichloroethene 6.00E-03 mg/kg 4.53E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.08E-11 1.26E-09 mg/kg-day 5.00E-04 mg/kg-day 2.51E-06
Vanadium 2.72E+01 mg/kg 4.88E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.70E-06 mg/kg-day 5.04E-03 mg/kg-day 1.13E-03

Exposure Route Total (Total PCBs) (a) 1.09E-05 8.12E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.11E-05 8.24E-01
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TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 2.52E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.78E-08 2.94E-07 mg/kg-day 3.00E-04 mg/kg-day 9.81E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 2.19E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.60E-07 6.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 2.37E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.73E-06 6.58E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.96E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.16E-07 8.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.39E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.02E-08 3.87E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 3.55E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.97E-09 4.14E-06 mg/kg-day 2.00E-02 mg/kg-day 2.07E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.27E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.30E-10 3.54E-07 mg/kg-day 4.00E-02 mg/kg-day 8.85E-06
Cadmium, diet 5.19E+00 mg/kg 4.24E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.94E-09 mg/kg-day 2.50E-05 mg/kg-day 1.98E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 1.93E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.41E-09 5.37E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.02E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.48E-07 5.62E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 6.14E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.82E-10 7.16E-10 mg/kg-day 5.00E-05 mg/kg-day 1.43E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 9.13E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.67E-08 2.54E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 6.03E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.03E-08 mg/kg-day 2.00E-02 mg/kg-day 3.51E-06
PCBs (non DLC) 3.45E+00 mg/kg 3.94E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.88E-08 4.60E-07 mg/kg-day 2.00E-05 mg/kg-day 2.30E-02
PCBs, total 3.62E+00 mg/kg 4.14E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.27E-08 4.82E-07 mg/kg-day 2.00E-05 mg/kg-day 2.41E-02
PCB-TEQ 4.69E-05 mg/kg 1.15E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.72E-08 1.34E-12 mg/kg-day 7.00E-10 mg/kg-day 1.91E-03
TCDD-TEQ 2.48E-03 mg/kg 6.07E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.11E-07 7.08E-11 mg/kg-day 7.00E-10 mg/kg-day 1.01E-01
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 1.83E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.13E-04 mg/kg-day 3.00E+00 mg/kg-day 7.11E-05
TPH C9-C18 2.59E+02 mg/kg 2.11E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-05 mg/kg-day 1.00E-02 mg/kg-day 2.47E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 3.37E-06 1.29E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.38E-06 1.30E-01

RM9-12 Exposure Medium Total (Total PCBs) 1.43E-05 9.42E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.44E-05 9.55E-01
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TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 1.46E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-03 mg/kg-day 1.00E+00 mg/kg-day 1.70E-03

Sediment Antimony 8.75E-01 mg/kg 1.57E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.83E-07 mg/kg-day 4.00E-04 mg/kg-day 4.58E-04
Arsenic, total 4.21E+00 mg/kg 4.54E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.80E-08 5.29E-07 mg/kg-day 3.00E-04 mg/kg-day 1.76E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.94E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.42E-07 5.38E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.29E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.67E-06 6.37E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.83E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.06E-07 7.86E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.30E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.53E-09 3.62E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.03E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.84E-09 2.37E-06 mg/kg-day 2.00E-02 mg/kg-day 1.18E-04
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.25E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.14E-10 3.48E-07 mg/kg-day 4.00E-02 mg/kg-day 8.69E-06
Cadmium, diet 4.12E+00 mg/kg 7.40E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.63E-07 mg/kg-day 1.00E-03 mg/kg-day 8.63E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 1.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-05 mg/kg-day 1.50E+00 mg/kg-day 9.74E-06
Chrysene 3.60E+00 mg/kg 2.72E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.98E-09 7.54E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 1.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.37E-06 mg/kg-day 3.00E-04 mg/kg-day 4.57E-03
Copper 1.11E+02 mg/kg 1.99E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.33E-05 mg/kg-day 4.00E-02 mg/kg-day 5.81E-04
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.48E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.81E-07 6.89E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.23E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.97E-09 1.44E-09 mg/kg-day 5.00E-05 mg/kg-day 2.88E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.43E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-07 3.96E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 1.04E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-04 mg/kg-day 2.40E-02 mg/kg-day 5.05E-03
Mercury, inorganic 2.04E+00 mg/kg 3.66E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.27E-07 mg/kg-day 3.00E-04 mg/kg-day 1.42E-03
Naphthalene 3.72E-01 mg/kg 6.68E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.79E-08 mg/kg-day 2.00E-02 mg/kg-day 3.90E-06
PCBs (non DLC) 2.92E+00 mg/kg 5.24E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.05E-07 6.12E-07 mg/kg-day 2.00E-05 mg/kg-day 3.06E-02
PCBs, total 3.03E+00 mg/kg 5.44E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.09E-07 6.35E-07 mg/kg-day 2.00E-05 mg/kg-day 3.17E-02
PCB-TEQ 1.93E-05 mg/kg 3.47E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.20E-08 4.04E-12 mg/kg-day 7.00E-10 mg/kg-day 5.78E-03
TCDD-TEQ 4.70E-04 mg/kg 8.44E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.27E-06 9.85E-11 mg/kg-day 7.00E-10 mg/kg-day 1.41E-01
Thallium 1.02E-01 mg/kg 1.83E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.14E-08 mg/kg-day 1.00E-05 mg/kg-day 2.14E-03
TPH C19-C40 1.88E+03 mg/kg 3.38E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.94E-04 mg/kg-day 3.00E+00 mg/kg-day 1.31E-04
TPH C9-C18 1.87E+02 mg/kg 3.36E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.92E-05 mg/kg-day 1.00E-02 mg/kg-day 3.92E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 4.88E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.70E-06 mg/kg-day 5.04E-03 mg/kg-day 1.13E-03

Exposure Route Total (Total PCBs) (a) 3.77E-06 1.96E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.82E-06 2.01E-01
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TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 1.03E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.55E-08 1.20E-07 mg/kg-day 3.00E-04 mg/kg-day 4.01E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.15E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.36E-08 3.18E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 1.35E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.89E-07 3.76E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.67E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.22E-07 4.64E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 7.71E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.63E-09 2.14E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 9.22E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.29E-09 1.08E-06 mg/kg-day 2.00E-02 mg/kg-day 5.38E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 7.40E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.40E-10 2.05E-07 mg/kg-day 4.00E-02 mg/kg-day 5.14E-06
Cadmium, diet 4.12E+00 mg/kg 3.36E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.92E-09 mg/kg-day 2.50E-05 mg/kg-day 1.57E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 1.60E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.17E-09 4.46E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.47E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.07E-07 4.07E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 5.61E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.97E-10 6.54E-10 mg/kg-day 5.00E-05 mg/kg-day 1.31E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 8.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.15E-08 2.34E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 3.95E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.60E-08 mg/kg-day 2.00E-02 mg/kg-day 2.30E-06
PCBs (non DLC) 2.92E+00 mg/kg 3.34E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.67E-08 3.89E-07 mg/kg-day 2.00E-05 mg/kg-day 1.95E-02
PCBs, total 3.03E+00 mg/kg 3.46E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.92E-08 4.04E-07 mg/kg-day 2.00E-05 mg/kg-day 2.02E-02
PCB-TEQ 1.93E-05 mg/kg 4.72E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.09E-09 5.51E-13 mg/kg-day 7.00E-10 mg/kg-day 7.87E-04
TCDD-TEQ 4.70E-04 mg/kg 1.15E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.73E-07 1.34E-11 mg/kg-day 7.00E-10 mg/kg-day 1.92E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 1.53E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-04 mg/kg-day 3.00E+00 mg/kg-day 5.97E-05
TPH C9-C18 1.87E+02 mg/kg 1.53E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.78E-05 mg/kg-day 1.00E-02 mg/kg-day 1.78E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.63E-06 4.18E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.63E-06 4.19E-02

RM12-15 Exposure Medium Total (Total PCBs) 5.40E-06 2.38E-01
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.45E-06 2.43E-01
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TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 7.76E-05 mg/kg-day NA (mg/kg-day)-1 NA 9.05E-04 mg/kg-day 1.00E+00 mg/kg-day 9.05E-04

Sediment Antimony 3.88E+00 mg/kg 6.97E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.13E-07 mg/kg-day 4.00E-04 mg/kg-day 2.03E-03
Arsenic, total 4.23E+00 mg/kg 4.56E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.84E-08 5.32E-07 mg/kg-day 3.00E-04 mg/kg-day 1.77E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.14E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.29E-07 8.72E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 3.64E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.65E-06 1.01E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.64E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.65E-07 1.01E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.64E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.20E-08 4.57E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 1.81E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.54E-10 2.12E-07 mg/kg-day 2.00E-02 mg/kg-day 1.06E-05
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.01E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.47E-09 5.59E-07 mg/kg-day 4.00E-02 mg/kg-day 1.40E-05
Cadmium, diet 1.22E+00 mg/kg 2.19E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.56E-07 mg/kg-day 1.00E-03 mg/kg-day 2.56E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 5.05E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.89E-06 mg/kg-day 1.50E+00 mg/kg-day 3.92E-06
Chrysene 5.04E+00 mg/kg 3.80E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.77E-09 1.06E-06 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 7.22E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.42E-07 mg/kg-day 3.00E-04 mg/kg-day 2.81E-03
Copper 6.46E+01 mg/kg 1.16E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-05 mg/kg-day 4.00E-02 mg/kg-day 3.38E-04
Dibenz(a,h)anthracene 8.86E-01 mg/kg 6.68E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.88E-07 1.86E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.31E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.10E-09 1.53E-09 mg/kg-day 5.00E-05 mg/kg-day 3.06E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.69E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.23E-07 4.69E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 6.79E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.92E-05 mg/kg-day 2.40E-02 mg/kg-day 3.30E-03
Mercury, inorganic 4.88E-01 mg/kg 8.76E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-07 mg/kg-day 3.00E-04 mg/kg-day 3.41E-04
Naphthalene 4.63E-01 mg/kg 8.31E-09 mg/kg-day NA (mg/kg-day)-1 NA 9.70E-08 mg/kg-day 2.00E-02 mg/kg-day 4.85E-06
PCBs (non DLC) 1.06E+00 mg/kg 1.90E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.81E-08 2.22E-07 mg/kg-day 2.00E-05 mg/kg-day 1.11E-02
PCBs, total 1.18E+00 mg/kg 2.12E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.24E-08 2.47E-07 mg/kg-day 2.00E-05 mg/kg-day 1.24E-02
PCB-TEQ 1.90E-05 mg/kg 3.41E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.12E-08 3.98E-12 mg/kg-day 7.00E-10 mg/kg-day 5.69E-03
TCDD-TEQ 6.56E-06 mg/kg 1.18E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.77E-08 1.37E-12 mg/kg-day 7.00E-10 mg/kg-day 1.96E-03
Thallium 7.63E-02 mg/kg 1.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.60E-08 mg/kg-day 1.00E-05 mg/kg-day 1.60E-03
TPH C19-C40 1.38E+03 mg/kg 2.48E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.89E-04 mg/kg-day 3.00E+00 mg/kg-day 9.64E-05
TPH C9-C18 1.53E+02 mg/kg 2.75E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.21E-05 mg/kg-day 1.00E-02 mg/kg-day 3.21E-03
Trichloroethene 3.00E-04 mg/kg 2.26E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.04E-12 6.29E-11 mg/kg-day 5.00E-04 mg/kg-day 1.26E-07
Vanadium 1.28E+01 mg/kg 2.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.68E-06 mg/kg-day 5.04E-03 mg/kg-day 5.32E-04

Exposure Route Total (Total PCBs) (a) 3.91E-06 3.16E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.95E-06 3.60E-02
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TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 1.04E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.55E-08 1.21E-07 mg/kg-day 3.00E-04 mg/kg-day 4.03E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.85E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.35E-07 5.15E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 2.15E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.57E-06 5.97E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.15E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.57E-07 5.97E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 9.71E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.09E-09 2.70E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 8.24E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.15E-10 9.62E-08 mg/kg-day 2.00E-02 mg/kg-day 4.81E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.19E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.68E-10 3.30E-07 mg/kg-day 4.00E-02 mg/kg-day 8.26E-06
Cadmium, diet 1.22E+00 mg/kg 9.96E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.16E-09 mg/kg-day 2.50E-05 mg/kg-day 4.65E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 2.25E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.64E-09 6.24E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 3.95E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.88E-07 1.10E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 5.96E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.53E-10 6.95E-10 mg/kg-day 5.00E-05 mg/kg-day 1.39E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 9.98E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.29E-08 2.77E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 4.91E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.73E-08 mg/kg-day 2.00E-02 mg/kg-day 2.87E-06
PCBs (non DLC) 1.06E+00 mg/kg 1.21E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.42E-08 1.41E-07 mg/kg-day 2.00E-05 mg/kg-day 7.06E-03
PCBs, total 1.18E+00 mg/kg 1.35E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.70E-08 1.57E-07 mg/kg-day 2.00E-05 mg/kg-day 7.86E-03
PCB-TEQ 1.90E-05 mg/kg 4.65E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.98E-09 5.43E-13 mg/kg-day 7.00E-10 mg/kg-day 7.75E-04
TCDD-TEQ 6.56E-06 mg/kg 1.61E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.41E-09 1.87E-13 mg/kg-day 7.00E-10 mg/kg-day 2.68E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 1.13E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.31E-04 mg/kg-day 3.00E+00 mg/kg-day 4.38E-05
TPH C9-C18 1.53E+02 mg/kg 1.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-05 mg/kg-day 1.00E-02 mg/kg-day 1.46E-03
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.28E-06 1.01E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.28E-06 1.01E-02

RM15-17.4 Exposure Medium Total (Total PCBs) 6.18E-06 4.17E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.23E-06 4.61E-02
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TABLE 7.24.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 1.72E-05 2.56E-01
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.73E-05 2.63E-01

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

River Mile Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 2.58E-05 7.34E-01
PCB-TEQ & PCBs (non DLC) (b) 2.60E-05 7.49E-01

River Mile 3-6
Total PCBs (a) 2.40E-05 4.85E-01
PCB-TEQ & PCBs (non DLC) (b) 2.42E-05 4.98E-01

River Mile 6-9
Total PCBs (a) 5.57E-05 3.96E+00
PCB-TEQ & PCBs (non DLC) (b) 5.60E-05 3.99E+00

River Mile 6-9 East Bank
Total PCBs (a) 6.96E-05 5.64E+00
PCB-TEQ & PCBs (non DLC) (b) 6.99E-05 5.66E+00

River Mile 9-12
Total PCBs (a) 3.15E-05 1.20E+00
PCB-TEQ & PCBs (non DLC) (b) 3.17E-05 1.22E+00

River Mile 12-15
Total PCBs (a) 2.26E-05 4.94E-01
PCB-TEQ & PCBs (non DLC) (b) 2.28E-05 5.06E-01

River Mile 15-17.4
Total PCBs (a) 2.34E-05 2.98E-01
PCB-TEQ & PCBs (non DLC) (b) 2.35E-05 3.09E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 2.03E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.18E-03 mg/kg-day 1.00E+00 mg/kg-day 1.18E-03
Sediment Antimony 8.56E-01 mg/kg 1.51E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.79E-08 mg/kg-day 4.00E-04 mg/kg-day 2.20E-04

Arsenic, total 1.07E+01 mg/kg 1.13E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.70E-07 6.60E-07 mg/kg-day 3.00E-04 mg/kg-day 2.20E-03
Benzene 5.60E-04 mg/kg 9.86E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.42E-13 5.75E-11 mg/kg-day 4.00E-03 mg/kg-day 1.44E-08
Benzo(a)anthracene 2.70E+00 mg/kg 1.19E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.68E-08 2.77E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 1.61E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.18E-06 3.76E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.63E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-07 3.80E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 8.98E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.56E-09 2.10E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.39E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.95E-09 8.14E-07 mg/kg-day 2.00E-02 mg/kg-day 4.07E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.27E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.29E-10 2.97E-07 mg/kg-day 4.00E-02 mg/kg-day 7.42E-06
Cadmium, diet 2.98E+00 mg/kg 5.25E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.06E-07 mg/kg-day 1.00E-03 mg/kg-day 3.06E-04
Chromium, hexavalent 7.78E+00 mg/kg 3.43E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-07 7.99E-07 mg/kg-day 3.00E-03 mg/kg-day 2.66E-04
Chromium, total 1.18E+02 mg/kg 2.08E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-05 mg/kg-day 1.50E+00 mg/kg-day 8.08E-06
Chrysene 3.65E+00 mg/kg 1.61E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.17E-09 3.75E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 1.53E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.91E-07 mg/kg-day 3.00E-04 mg/kg-day 2.97E-03
Copper 1.53E+02 mg/kg 2.69E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-05 mg/kg-day 4.00E-02 mg/kg-day 3.93E-04
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.83E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.34E-07 4.27E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.43E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.29E-09 8.34E-10 mg/kg-day 5.00E-05 mg/kg-day 1.67E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 8.72E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.36E-08 2.03E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 6.23E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.64E-05 mg/kg-day 2.40E-02 mg/kg-day 1.52E-03
Mercury, inorganic 2.60E+00 mg/kg 4.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.67E-07 mg/kg-day 3.00E-04 mg/kg-day 8.90E-04
Naphthalene 5.16E-01 mg/kg 9.09E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.30E-08 mg/kg-day 2.00E-02 mg/kg-day 2.65E-06
PCBs (non DLC) 2.51E+00 mg/kg 4.42E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.84E-08 2.58E-07 mg/kg-day 2.00E-05 mg/kg-day 1.29E-02
PCBs, total 2.64E+00 mg/kg 4.65E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.30E-08 2.71E-07 mg/kg-day 2.00E-05 mg/kg-day 1.36E-02
PCB-TEQ 3.26E-05 mg/kg 5.74E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.61E-08 3.35E-12 mg/kg-day 7.00E-10 mg/kg-day 4.78E-03
TCDD-TEQ 1.17E-03 mg/kg 2.06E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.09E-06 1.20E-10 mg/kg-day 7.00E-10 mg/kg-day 1.72E-01
Thallium 1.90E-01 mg/kg 3.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.95E-08 mg/kg-day 1.00E-05 mg/kg-day 1.95E-03
TPH C19-C40 2.19E+03 mg/kg 3.86E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.25E-04 mg/kg-day 3.00E+00 mg/kg-day 7.50E-05
TPH C9-C18 2.44E+02 mg/kg 4.30E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-05 mg/kg-day 1.00E-02 mg/kg-day 2.51E-03
Trichloroethene 2.10E-03 mg/kg 9.25E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.25E-12 2.16E-10 mg/kg-day 5.00E-04 mg/kg-day 4.32E-07
Vanadium 2.95E+01 mg/kg 5.20E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-06 mg/kg-day 5.04E-03 mg/kg-day 6.01E-04

Exposure Route Total (Total PCBs) (a) 5.12E-06 2.00E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.20E-06 2.05E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 1.00E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.50E-07 5.85E-07 mg/kg-day 3.00E-04 mg/kg-day 1.95E-03
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 2.74E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.00E-07 6.40E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 3.72E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.71E-06 8.67E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.76E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.74E-07 8.77E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 2.07E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.51E-08 4.83E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 2.48E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.47E-09 1.44E-06 mg/kg-day 2.00E-02 mg/kg-day 7.22E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.94E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.14E-09 6.85E-07 mg/kg-day 4.00E-02 mg/kg-day 1.71E-05
Cadmium, diet 2.98E+00 mg/kg 9.31E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.43E-09 mg/kg-day 2.50E-05 mg/kg-day 2.17E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 3.71E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.71E-09 8.65E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 4.23E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.08E-07 9.86E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 2.54E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.06E-09 1.48E-09 mg/kg-day 5.00E-05 mg/kg-day 2.96E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 2.01E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.47E-07 4.69E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 2.10E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-07 mg/kg-day 2.00E-02 mg/kg-day 6.11E-06
PCBs (non DLC) 2.51E+00 mg/kg 1.10E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.20E-07 6.41E-07 mg/kg-day 2.00E-05 mg/kg-day 3.20E-02
PCBs, total 2.64E+00 mg/kg 1.16E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.31E-07 6.74E-07 mg/kg-day 2.00E-05 mg/kg-day 3.37E-02
PCB-TEQ 3.26E-05 mg/kg 3.06E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.58E-08 1.78E-12 mg/kg-day 7.00E-10 mg/kg-day 2.55E-03
TCDD-TEQ 1.17E-03 mg/kg 1.10E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.65E-06 6.40E-11 mg/kg-day 7.00E-10 mg/kg-day 9.14E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 6.84E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.99E-04 mg/kg-day 3.00E+00 mg/kg-day 1.33E-04
TPH C9-C18 2.44E+02 mg/kg 7.63E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.45E-05 mg/kg-day 1.00E-02 mg/kg-day 4.45E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.70E-06 1.32E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.73E-06 1.33E-01

RM0-3 Exposure Medium Total (Total PCBs) 1.08E-05 3.32E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.09E-05 3.37E-01
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 2.10E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-03 mg/kg-day 1.00E+00 mg/kg-day 1.22E-03

Sediment Antimony 2.44E+00 mg/kg 4.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-07 mg/kg-day 4.00E-04 mg/kg-day 6.27E-04
Arsenic, total 9.29E+00 mg/kg 9.82E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.47E-07 5.73E-07 mg/kg-day 3.00E-04 mg/kg-day 1.91E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.05E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.50E-07 4.79E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.73E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.26E-06 4.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.93E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.41E-07 4.51E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 8.67E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.33E-09 2.02E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 8.98E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.26E-08 5.24E-06 mg/kg-day 2.00E-02 mg/kg-day 2.62E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 4.98E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.63E-09 1.16E-06 mg/kg-day 4.00E-02 mg/kg-day 2.90E-05
Cadmium, diet 4.90E+00 mg/kg 8.63E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.03E-07 mg/kg-day 1.00E-03 mg/kg-day 5.03E-04
Chromium, hexavalent 5.39E+00 mg/kg 2.37E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.19E-07 5.54E-07 mg/kg-day 3.00E-03 mg/kg-day 1.85E-04
Chromium, total 1.34E+02 mg/kg 2.36E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-05 mg/kg-day 1.50E+00 mg/kg-day 9.18E-06
Chrysene 7.01E+00 mg/kg 3.09E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.25E-09 7.20E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 1.65E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.61E-07 mg/kg-day 3.00E-04 mg/kg-day 3.20E-03
Copper 1.86E+02 mg/kg 3.28E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-05 mg/kg-day 4.00E-02 mg/kg-day 4.78E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.80E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.31E-07 4.20E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 9.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.52E-09 5.55E-10 mg/kg-day 5.00E-05 mg/kg-day 1.11E-05
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.02E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.46E-08 2.38E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 8.05E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.70E-05 mg/kg-day 2.40E-02 mg/kg-day 1.96E-03
Mercury, inorganic 2.78E+00 mg/kg 4.90E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.86E-07 mg/kg-day 3.00E-04 mg/kg-day 9.52E-04
Naphthalene 1.30E+00 mg/kg 2.29E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.34E-07 mg/kg-day 2.00E-02 mg/kg-day 6.68E-06
PCBs (non DLC) 1.38E+00 mg/kg 2.43E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.86E-08 1.42E-07 mg/kg-day 2.00E-05 mg/kg-day 7.09E-03
PCBs, total 1.46E+00 mg/kg 2.57E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.14E-08 1.50E-07 mg/kg-day 2.00E-05 mg/kg-day 7.50E-03
PCB-TEQ 2.21E-05 mg/kg 3.89E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.84E-08 2.27E-12 mg/kg-day 7.00E-10 mg/kg-day 3.24E-03
TCDD-TEQ 4.84E-04 mg/kg 8.52E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.28E-06 4.97E-11 mg/kg-day 7.00E-10 mg/kg-day 7.10E-02
Thallium 2.04E-01 mg/kg 3.59E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.10E-08 mg/kg-day 1.00E-05 mg/kg-day 2.10E-03
TPH C19-C40 2.64E+03 mg/kg 4.65E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.71E-04 mg/kg-day 3.00E+00 mg/kg-day 9.04E-05
TPH C9-C18 2.93E+02 mg/kg 5.16E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.01E-05 mg/kg-day 1.00E-02 mg/kg-day 3.01E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 5.25E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.06E-06 mg/kg-day 5.04E-03 mg/kg-day 6.07E-04

Exposure Route Total (Total PCBs) (a) 3.38E-06 9.57E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-06 9.85E-02
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 8.71E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.31E-07 5.08E-07 mg/kg-day 3.00E-04 mg/kg-day 1.69E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 4.73E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.46E-07 1.10E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 3.98E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.91E-06 9.29E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 4.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.25E-07 1.04E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 2.00E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.46E-08 4.67E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.59E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.23E-08 9.30E-06 mg/kg-day 2.00E-02 mg/kg-day 4.65E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.15E-06 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.38E-09 2.68E-06 mg/kg-day 4.00E-02 mg/kg-day 6.70E-05
Cadmium, diet 4.90E+00 mg/kg 1.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.93E-09 mg/kg-day 2.50E-05 mg/kg-day 3.57E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 7.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.20E-09 1.66E-06 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 4.15E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.03E-07 9.69E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.69E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.70E-09 9.84E-10 mg/kg-day 5.00E-05 mg/kg-day 1.97E-05
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.36E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.72E-07 5.50E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 5.28E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.08E-07 mg/kg-day 2.00E-02 mg/kg-day 1.54E-05
PCBs (non DLC) 1.38E+00 mg/kg 6.04E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.21E-07 3.52E-07 mg/kg-day 2.00E-05 mg/kg-day 1.76E-02
PCBs, total 1.46E+00 mg/kg 6.39E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.28E-07 3.73E-07 mg/kg-day 2.00E-05 mg/kg-day 1.86E-02
PCB-TEQ 2.21E-05 mg/kg 2.07E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.11E-08 1.21E-12 mg/kg-day 7.00E-10 mg/kg-day 1.73E-03
TCDD-TEQ 4.84E-04 mg/kg 4.54E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.81E-07 2.65E-11 mg/kg-day 7.00E-10 mg/kg-day 3.78E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 8.25E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.81E-04 mg/kg-day 3.00E+00 mg/kg-day 1.60E-04
TPH C9-C18 2.93E+02 mg/kg 9.16E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.34E-05 mg/kg-day 1.00E-02 mg/kg-day 5.34E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.05E-06 6.46E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.07E-06 6.53E-02

RM3-6 Exposure Medium Total (Total PCBs) 8.42E-06 1.60E-01
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.50E-06 1.64E-01
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 2.22E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-03 mg/kg-day 1.00E+00 mg/kg-day 1.29E-03

Sediment Antimony 1.92E+00 mg/kg 3.38E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.97E-07 mg/kg-day 4.00E-04 mg/kg-day 4.93E-04
Arsenic, total 1.37E+01 mg/kg 1.45E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.17E-07 8.45E-07 mg/kg-day 3.00E-04 mg/kg-day 2.82E-03
Benzene 2.60E-04 mg/kg 4.58E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.52E-13 2.67E-11 mg/kg-day 4.00E-03 mg/kg-day 6.68E-09
Benzo(a)anthracene 3.26E+00 mg/kg 1.44E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.05E-07 3.35E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 2.17E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.58E-06 5.07E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 2.68E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.96E-07 6.26E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 9.38E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.85E-09 2.19E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 4.95E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.93E-09 2.89E-06 mg/kg-day 2.00E-02 mg/kg-day 1.44E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 2.46E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.80E-09 5.74E-07 mg/kg-day 4.00E-02 mg/kg-day 1.44E-05
Cadmium, diet 8.78E+00 mg/kg 1.55E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.02E-07 mg/kg-day 1.00E-03 mg/kg-day 9.02E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 5.20E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-05 mg/kg-day 1.50E+00 mg/kg-day 2.02E-05
Chrysene 4.55E+00 mg/kg 2.00E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.46E-09 4.67E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 1.59E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.30E-07 mg/kg-day 3.00E-04 mg/kg-day 3.10E-03
Copper 2.80E+02 mg/kg 4.93E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.88E-05 mg/kg-day 4.00E-02 mg/kg-day 7.19E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 3.02E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.21E-07 7.05E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 3.93E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.28E-09 2.29E-09 mg/kg-day 5.00E-05 mg/kg-day 4.58E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.15E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.39E-08 2.68E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 1.07E-05 mg/kg-day NA (mg/kg-day)-1 NA 6.23E-05 mg/kg-day 2.40E-02 mg/kg-day 2.59E-03
Mercury, inorganic 5.06E+00 mg/kg 8.91E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.20E-07 mg/kg-day 3.00E-04 mg/kg-day 1.73E-03
Naphthalene 3.05E+00 mg/kg 5.37E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.13E-07 mg/kg-day 2.00E-02 mg/kg-day 1.57E-05
PCBs (non DLC) 6.19E+00 mg/kg 1.09E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.18E-07 6.36E-07 mg/kg-day 2.00E-05 mg/kg-day 3.18E-02
PCBs, total 6.51E+00 mg/kg 1.15E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.29E-07 6.69E-07 mg/kg-day 2.00E-05 mg/kg-day 3.34E-02
PCB-TEQ 7.69E-05 mg/kg 1.35E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.03E-07 7.90E-12 mg/kg-day 7.00E-10 mg/kg-day 1.13E-02
TCDD-TEQ 1.04E-02 mg/kg 1.83E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.75E-05 1.07E-09 mg/kg-day 7.00E-10 mg/kg-day 1.53E+00
Thallium 2.30E-01 mg/kg 4.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.36E-08 mg/kg-day 1.00E-05 mg/kg-day 2.36E-03
TPH C19-C40 3.87E+03 mg/kg 6.82E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.98E-04 mg/kg-day 3.00E+00 mg/kg-day 1.33E-04
TPH C9-C18 5.40E+02 mg/kg 9.51E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.55E-05 mg/kg-day 1.00E-02 mg/kg-day 5.55E-03
Trichloroethene 5.00E-03 mg/kg 2.20E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.01E-11 5.14E-10 mg/kg-day 5.00E-04 mg/kg-day 1.03E-06
Vanadium 3.96E+01 mg/kg 6.97E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.07E-06 mg/kg-day 5.04E-03 mg/kg-day 8.07E-04

Exposure Route Total (Total PCBs) (a) 3.01E-05 1.58E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.03E-05 1.59E+00
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 1.28E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.93E-07 7.49E-07 mg/kg-day 3.00E-04 mg/kg-day 2.50E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 3.31E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.42E-07 7.73E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 5.01E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.66E-06 1.17E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 6.19E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.52E-07 1.44E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 2.16E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.58E-08 5.05E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 8.78E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.23E-08 5.12E-06 mg/kg-day 2.00E-02 mg/kg-day 2.56E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 5.68E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.14E-09 1.32E-06 mg/kg-day 4.00E-02 mg/kg-day 3.31E-05
Cadmium, diet 8.78E+00 mg/kg 2.74E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.60E-08 mg/kg-day 2.50E-05 mg/kg-day 6.40E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 4.62E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.37E-09 1.08E-06 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 6.97E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.09E-07 1.63E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 6.97E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.12E-08 4.07E-09 mg/kg-day 5.00E-05 mg/kg-day 8.13E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.65E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.94E-07 6.19E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 1.24E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.23E-07 mg/kg-day 2.00E-02 mg/kg-day 3.61E-05
PCBs (non DLC) 6.19E+00 mg/kg 2.71E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.42E-07 1.58E-06 mg/kg-day 2.00E-05 mg/kg-day 7.90E-02
PCBs, total 6.51E+00 mg/kg 2.85E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.70E-07 1.66E-06 mg/kg-day 2.00E-05 mg/kg-day 8.31E-02
PCB-TEQ 7.69E-05 mg/kg 7.21E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.08E-07 4.21E-12 mg/kg-day 7.00E-10 mg/kg-day 6.01E-03
TCDD-TEQ 1.04E-02 mg/kg 9.75E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.46E-05 5.69E-10 mg/kg-day 7.00E-10 mg/kg-day 8.13E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 1.21E-04 mg/kg-day NA (mg/kg-day)-1 NA 7.06E-04 mg/kg-day 3.00E+00 mg/kg-day 2.35E-04
TPH C9-C18 5.40E+02 mg/kg 1.69E-05 mg/kg-day NA (mg/kg-day)-1 NA 9.84E-05 mg/kg-day 1.00E-02 mg/kg-day 9.84E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.05E-05 9.09E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.06E-05 9.11E-01

RM6-9 Exposure Medium Total (Total PCBs) 5.06E-05 2.49E+00
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.09E-05 2.50E+00
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 2.31E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-03 mg/kg-day 1.00E+00 mg/kg-day 1.35E-03

Sediment Antimony 2.45E+00 mg/kg 4.32E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.52E-07 mg/kg-day 4.00E-04 mg/kg-day 6.29E-04
Arsenic, total 1.64E+01 mg/kg 1.73E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.60E-07 1.01E-06 mg/kg-day 3.00E-04 mg/kg-day 3.37E-03
Benzene 2.60E-04 mg/kg 4.58E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.52E-13 2.67E-11 mg/kg-day 4.00E-03 mg/kg-day 6.68E-09
Benzo(a)anthracene 3.44E+00 mg/kg 1.51E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.11E-07 3.53E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.81E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.32E-06 4.22E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.20E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.60E-07 5.13E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.01E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.36E-09 2.35E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 6.29E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.80E-09 3.67E-06 mg/kg-day 2.00E-02 mg/kg-day 1.83E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.89E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.38E-09 4.41E-07 mg/kg-day 4.00E-02 mg/kg-day 1.10E-05
Cadmium, diet 1.22E+01 mg/kg 2.15E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.25E-06 mg/kg-day 1.00E-03 mg/kg-day 1.25E-03
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 7.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.10E-05 mg/kg-day 1.50E+00 mg/kg-day 2.73E-05
Chrysene 4.75E+00 mg/kg 2.09E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.53E-09 4.88E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 1.62E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.47E-07 mg/kg-day 3.00E-04 mg/kg-day 3.16E-03
Copper 3.08E+02 mg/kg 5.42E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.16E-05 mg/kg-day 4.00E-02 mg/kg-day 7.91E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 2.16E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.58E-07 5.04E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 5.76E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.21E-09 3.36E-09 mg/kg-day 5.00E-05 mg/kg-day 6.72E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.07E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.78E-08 2.49E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 9.48E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.53E-05 mg/kg-day 2.40E-02 mg/kg-day 2.30E-03
Mercury, inorganic 6.51E+00 mg/kg 1.15E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.69E-07 mg/kg-day 3.00E-04 mg/kg-day 2.23E-03
Naphthalene 5.92E-01 mg/kg 1.04E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.08E-08 mg/kg-day 2.00E-02 mg/kg-day 3.04E-06
PCBs (non DLC) 8.28E+00 mg/kg 1.46E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.92E-07 8.51E-07 mg/kg-day 2.00E-05 mg/kg-day 4.25E-02
PCBs, total 8.71E+00 mg/kg 1.53E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.07E-07 8.95E-07 mg/kg-day 2.00E-05 mg/kg-day 4.47E-02
PCB-TEQ 8.02E-05 mg/kg 1.41E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.12E-07 8.24E-12 mg/kg-day 7.00E-10 mg/kg-day 1.18E-02
TCDD-TEQ 1.52E-02 mg/kg 2.68E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.02E-05 1.56E-09 mg/kg-day 7.00E-10 mg/kg-day 2.23E+00
Thallium 2.54E-01 mg/kg 4.47E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-08 mg/kg-day 1.00E-05 mg/kg-day 2.61E-03
TPH C19-C40 5.05E+03 mg/kg 8.89E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.19E-04 mg/kg-day 3.00E+00 mg/kg-day 1.73E-04
TPH C9-C18 7.06E+02 mg/kg 1.24E-05 mg/kg-day NA (mg/kg-day)-1 NA 7.25E-05 mg/kg-day 1.00E-02 mg/kg-day 7.25E-03
Trichloroethene 3.50E-03 mg/kg 1.54E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.09E-12 3.60E-10 mg/kg-day 5.00E-04 mg/kg-day 7.19E-07
Vanadium 5.57E+01 mg/kg 9.81E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.72E-06 mg/kg-day 5.04E-03 mg/kg-day 1.14E-03

Exposure Route Total (Total PCBs) (a) 4.26E-05 2.30E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.28E-05 2.31E+00
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 1.54E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.31E-07 8.97E-07 mg/kg-day 3.00E-04 mg/kg-day 2.99E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 3.49E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.55E-07 8.15E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 4.17E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.05E-06 9.74E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 5.07E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.70E-07 1.18E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.33E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.70E-08 5.43E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 1.12E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.56E-08 6.51E-06 mg/kg-day 2.00E-02 mg/kg-day 3.25E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 4.36E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.18E-09 1.02E-06 mg/kg-day 4.00E-02 mg/kg-day 2.54E-05
Cadmium, diet 1.22E+01 mg/kg 3.81E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.22E-08 mg/kg-day 2.50E-05 mg/kg-day 8.90E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 4.82E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.52E-09 1.13E-06 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 4.99E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.64E-07 1.16E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 1.02E-09 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.64E-08 5.96E-09 mg/kg-day 5.00E-05 mg/kg-day 1.19E-04
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.79E-07 5.74E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 2.41E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.40E-07 mg/kg-day 2.00E-02 mg/kg-day 7.01E-06
PCBs (non DLC) 8.28E+00 mg/kg 3.62E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.25E-07 2.11E-06 mg/kg-day 2.00E-05 mg/kg-day 1.06E-01
PCBs, total 8.71E+00 mg/kg 3.81E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.62E-07 2.22E-06 mg/kg-day 2.00E-05 mg/kg-day 1.11E-01
PCB-TEQ 8.02E-05 mg/kg 7.52E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.13E-07 4.39E-12 mg/kg-day 7.00E-10 mg/kg-day 6.27E-03
TCDD-TEQ 1.52E-02 mg/kg 1.43E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.14E-05 8.31E-10 mg/kg-day 7.00E-10 mg/kg-day 1.19E+00
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 1.58E-04 mg/kg-day NA (mg/kg-day)-1 NA 9.21E-04 mg/kg-day 3.00E+00 mg/kg-day 3.07E-04
TPH C9-C18 7.06E+02 mg/kg 2.21E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-04 mg/kg-day 1.00E-02 mg/kg-day 1.29E-02
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.66E-05 1.32E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.67E-05 1.32E+00

RM6-9East Exposure Medium Total (Total PCBs) 6.92E-05 3.62E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.95E-05 3.63E+00
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 1.67E-04 mg/kg-day NA (mg/kg-day)-1 NA 9.75E-04 mg/kg-day 1.00E+00 mg/kg-day 9.75E-04

Sediment Antimony 1.99E+00 mg/kg 3.50E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.04E-07 mg/kg-day 4.00E-04 mg/kg-day 5.11E-04
Arsenic, total 1.03E+01 mg/kg 1.09E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.63E-07 6.35E-07 mg/kg-day 3.00E-04 mg/kg-day 2.12E-03
Benzene 3.40E-04 mg/kg 5.99E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.29E-13 3.49E-11 mg/kg-day 4.00E-03 mg/kg-day 8.73E-09
Benzo(a)anthracene 4.92E+00 mg/kg 2.17E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.58E-07 5.05E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 2.34E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.71E-06 5.47E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.93E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.14E-07 6.83E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.38E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.01E-08 3.22E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 7.66E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.07E-08 4.47E-06 mg/kg-day 2.00E-02 mg/kg-day 2.23E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.26E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.19E-10 2.94E-07 mg/kg-day 4.00E-02 mg/kg-day 7.35E-06
Cadmium, diet 5.19E+00 mg/kg 9.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.33E-07 mg/kg-day 1.00E-03 mg/kg-day 5.33E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 3.47E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.02E-05 mg/kg-day 1.50E+00 mg/kg-day 1.35E-05
Chrysene 4.34E+00 mg/kg 1.91E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.40E-09 4.46E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 1.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.57E-07 mg/kg-day 3.00E-04 mg/kg-day 2.52E-03
Copper 1.63E+02 mg/kg 2.87E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-05 mg/kg-day 4.00E-02 mg/kg-day 4.19E-04
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.46E-07 4.66E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.32E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.12E-09 7.73E-10 mg/kg-day 5.00E-05 mg/kg-day 1.55E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 9.03E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.59E-08 2.11E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 9.79E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.71E-05 mg/kg-day 2.40E-02 mg/kg-day 2.38E-03
Mercury, inorganic 3.05E+00 mg/kg 5.37E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.13E-07 mg/kg-day 3.00E-04 mg/kg-day 1.04E-03
Naphthalene 5.68E-01 mg/kg 1.00E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.84E-08 mg/kg-day 2.00E-02 mg/kg-day 2.92E-06
PCBs (non DLC) 3.45E+00 mg/kg 6.08E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.22E-07 3.54E-07 mg/kg-day 2.00E-05 mg/kg-day 1.77E-02
PCBs, total 3.62E+00 mg/kg 6.38E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.28E-07 3.72E-07 mg/kg-day 2.00E-05 mg/kg-day 1.86E-02
PCB-TEQ 4.69E-05 mg/kg 8.26E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.24E-07 4.82E-12 mg/kg-day 7.00E-10 mg/kg-day 6.88E-03
TCDD-TEQ 2.48E-03 mg/kg 4.37E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.55E-06 2.55E-10 mg/kg-day 7.00E-10 mg/kg-day 3.64E-01
Thallium 1.62E-01 mg/kg 2.85E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.66E-08 mg/kg-day 1.00E-05 mg/kg-day 1.66E-03
TPH C19-C40 2.24E+03 mg/kg 3.95E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.30E-04 mg/kg-day 3.00E+00 mg/kg-day 7.67E-05
TPH C9-C18 2.59E+02 mg/kg 4.56E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.66E-05 mg/kg-day 1.00E-02 mg/kg-day 2.66E-03
Trichloroethene 6.00E-03 mg/kg 2.64E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.22E-11 6.16E-10 mg/kg-day 5.00E-04 mg/kg-day 1.23E-06
Vanadium 2.72E+01 mg/kg 4.79E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-06 mg/kg-day 5.04E-03 mg/kg-day 5.54E-04

Exposure Route Total (Total PCBs) (a) 9.16E-06 3.98E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.28E-06 4.04E-01
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 9.66E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.45E-07 5.63E-07 mg/kg-day 3.00E-04 mg/kg-day 1.88E-03
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 5.00E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.65E-07 1.17E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 5.40E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.94E-06 1.26E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 6.75E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.93E-07 1.58E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 3.18E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.32E-08 7.42E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.36E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.90E-08 7.93E-06 mg/kg-day 2.00E-02 mg/kg-day 3.97E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.90E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.12E-09 6.78E-07 mg/kg-day 4.00E-02 mg/kg-day 1.69E-05
Cadmium, diet 5.19E+00 mg/kg 1.62E-09 mg/kg-day NA (mg/kg-day)-1 NA 9.46E-09 mg/kg-day 2.50E-05 mg/kg-day 3.78E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 4.41E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.22E-09 1.03E-06 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 4.61E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.37E-07 1.08E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 2.35E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.76E-09 1.37E-09 mg/kg-day 5.00E-05 mg/kg-day 2.74E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 2.08E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.52E-07 4.86E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 2.31E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-07 mg/kg-day 2.00E-02 mg/kg-day 6.73E-06
PCBs (non DLC) 3.45E+00 mg/kg 1.51E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.02E-07 8.81E-07 mg/kg-day 2.00E-05 mg/kg-day 4.40E-02
PCBs, total 3.62E+00 mg/kg 1.58E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.17E-07 9.24E-07 mg/kg-day 2.00E-05 mg/kg-day 4.62E-02
PCB-TEQ 4.69E-05 mg/kg 4.40E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.60E-08 2.56E-12 mg/kg-day 7.00E-10 mg/kg-day 3.66E-03
TCDD-TEQ 2.48E-03 mg/kg 2.33E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.49E-06 1.36E-10 mg/kg-day 7.00E-10 mg/kg-day 1.94E-01
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 7.00E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.08E-04 mg/kg-day 3.00E+00 mg/kg-day 1.36E-04
TPH C9-C18 2.59E+02 mg/kg 8.09E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.72E-05 mg/kg-day 1.00E-02 mg/kg-day 4.72E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 9.29E-06 2.48E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.34E-06 2.49E-01

RM9-12 Exposure Medium Total (Total PCBs) 1.85E-05 6.46E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.86E-05 6.53E-01
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 1.43E-04 mg/kg-day NA (mg/kg-day)-1 NA 8.34E-04 mg/kg-day 1.00E+00 mg/kg-day 8.34E-04

Sediment Antimony 8.75E-01 mg/kg 1.54E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.99E-08 mg/kg-day 4.00E-04 mg/kg-day 2.25E-04
Arsenic, total 4.21E+00 mg/kg 4.45E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.67E-08 2.60E-07 mg/kg-day 3.00E-04 mg/kg-day 8.65E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.13E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.26E-08 2.64E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 1.34E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.77E-07 3.12E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.65E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.21E-07 3.85E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 7.62E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.56E-09 1.78E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 1.99E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.79E-09 1.16E-06 mg/kg-day 2.00E-02 mg/kg-day 5.80E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 7.31E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.34E-10 1.71E-07 mg/kg-day 4.00E-02 mg/kg-day 4.26E-06
Cadmium, diet 4.12E+00 mg/kg 7.26E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.23E-07 mg/kg-day 1.00E-03 mg/kg-day 4.23E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 1.23E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.16E-06 mg/kg-day 1.50E+00 mg/kg-day 4.77E-06
Chrysene 3.60E+00 mg/kg 1.59E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.16E-09 3.70E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 1.15E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.73E-07 mg/kg-day 3.00E-04 mg/kg-day 2.24E-03
Copper 1.11E+02 mg/kg 1.95E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-05 mg/kg-day 4.00E-02 mg/kg-day 2.85E-04
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.45E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.06E-07 3.38E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.21E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.94E-09 7.06E-10 mg/kg-day 5.00E-05 mg/kg-day 1.41E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 8.32E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.08E-08 1.94E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 1.02E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.94E-05 mg/kg-day 2.40E-02 mg/kg-day 2.47E-03
Mercury, inorganic 2.04E+00 mg/kg 3.59E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.10E-07 mg/kg-day 3.00E-04 mg/kg-day 6.99E-04
Naphthalene 3.72E-01 mg/kg 6.55E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.82E-08 mg/kg-day 2.00E-02 mg/kg-day 1.91E-06
PCBs (non DLC) 2.92E+00 mg/kg 5.14E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.03E-07 3.00E-07 mg/kg-day 2.00E-05 mg/kg-day 1.50E-02
PCBs, total 3.03E+00 mg/kg 5.34E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.07E-07 3.11E-07 mg/kg-day 2.00E-05 mg/kg-day 1.56E-02
PCB-TEQ 1.93E-05 mg/kg 3.40E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.10E-08 1.98E-12 mg/kg-day 7.00E-10 mg/kg-day 2.83E-03
TCDD-TEQ 4.70E-04 mg/kg 8.28E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.24E-06 4.83E-11 mg/kg-day 7.00E-10 mg/kg-day 6.90E-02
Thallium 1.02E-01 mg/kg 1.80E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-08 mg/kg-day 1.00E-05 mg/kg-day 1.05E-03
TPH C19-C40 1.88E+03 mg/kg 3.31E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.93E-04 mg/kg-day 3.00E+00 mg/kg-day 6.44E-05
TPH C9-C18 1.87E+02 mg/kg 3.29E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.92E-05 mg/kg-day 1.00E-02 mg/kg-day 1.92E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 4.79E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-06 mg/kg-day 5.04E-03 mg/kg-day 5.54E-04

Exposure Route Total (Total PCBs) (a) 2.77E-06 9.63E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.82E-06 9.85E-02
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 3.95E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.92E-08 2.30E-07 mg/kg-day 3.00E-04 mg/kg-day 7.67E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.61E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.91E-07 6.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 3.09E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.25E-06 7.20E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.81E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.78E-07 8.89E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.76E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.28E-08 4.10E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 3.53E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.94E-09 2.06E-06 mg/kg-day 2.00E-02 mg/kg-day 1.03E-04
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.69E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.23E-09 3.93E-07 mg/kg-day 4.00E-02 mg/kg-day 9.84E-06
Cadmium, diet 4.12E+00 mg/kg 1.29E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.51E-09 mg/kg-day 2.50E-05 mg/kg-day 3.00E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 3.66E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.67E-09 8.53E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 3.34E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.44E-07 7.80E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 2.15E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.44E-09 1.25E-09 mg/kg-day 5.00E-05 mg/kg-day 2.50E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.92E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.40E-07 4.48E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 1.51E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.82E-08 mg/kg-day 2.00E-02 mg/kg-day 4.41E-06
PCBs (non DLC) 2.92E+00 mg/kg 1.28E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.56E-07 7.45E-07 mg/kg-day 2.00E-05 mg/kg-day 3.73E-02
PCBs, total 3.03E+00 mg/kg 1.33E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.65E-07 7.73E-07 mg/kg-day 2.00E-05 mg/kg-day 3.87E-02
PCB-TEQ 1.93E-05 mg/kg 1.81E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.71E-08 1.06E-12 mg/kg-day 7.00E-10 mg/kg-day 1.51E-03
TCDD-TEQ 4.70E-04 mg/kg 4.41E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.61E-07 2.57E-11 mg/kg-day 7.00E-10 mg/kg-day 3.67E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 5.88E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.43E-04 mg/kg-day 3.00E+00 mg/kg-day 1.14E-04
TPH C9-C18 1.87E+02 mg/kg 5.84E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.41E-05 mg/kg-day 1.00E-02 mg/kg-day 3.41E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.12E-06 8.01E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.13E-06 8.02E-02

RM12-15 Exposure Medium Total (Total PCBs) 6.89E-06 1.76E-01
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.96E-06 1.79E-01
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 7.61E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.44E-04 mg/kg-day 1.00E+00 mg/kg-day 4.44E-04

Sediment Antimony 3.88E+00 mg/kg 6.83E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.99E-07 mg/kg-day 4.00E-04 mg/kg-day 9.97E-04
Arsenic, total 4.23E+00 mg/kg 4.47E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.71E-08 2.61E-07 mg/kg-day 3.00E-04 mg/kg-day 8.69E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.83E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.34E-07 4.27E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 2.12E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.55E-06 4.95E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.12E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.55E-07 4.95E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 9.60E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.01E-09 2.24E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 1.78E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.49E-10 1.04E-07 mg/kg-day 2.00E-02 mg/kg-day 5.19E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.18E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.58E-10 2.74E-07 mg/kg-day 4.00E-02 mg/kg-day 6.86E-06
Cadmium, diet 1.22E+00 mg/kg 2.15E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.25E-07 mg/kg-day 1.00E-03 mg/kg-day 1.25E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 4.95E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.89E-06 mg/kg-day 1.50E+00 mg/kg-day 1.92E-06
Chrysene 5.04E+00 mg/kg 2.22E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.62E-09 5.18E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 7.08E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.13E-07 mg/kg-day 3.00E-04 mg/kg-day 1.38E-03
Copper 6.46E+01 mg/kg 1.14E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.64E-06 mg/kg-day 4.00E-02 mg/kg-day 1.66E-04
Dibenz(a,h)anthracene 8.86E-01 mg/kg 3.90E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.85E-07 9.10E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.29E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.06E-09 7.50E-10 mg/kg-day 5.00E-05 mg/kg-day 1.50E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 9.86E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.20E-08 2.30E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 6.66E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.88E-05 mg/kg-day 2.40E-02 mg/kg-day 1.62E-03
Mercury, inorganic 4.88E-01 mg/kg 8.59E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.01E-08 mg/kg-day 3.00E-04 mg/kg-day 1.67E-04
Naphthalene 4.63E-01 mg/kg 8.15E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.76E-08 mg/kg-day 2.00E-02 mg/kg-day 2.38E-06
PCBs (non DLC) 1.06E+00 mg/kg 1.87E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.73E-08 1.09E-07 mg/kg-day 2.00E-05 mg/kg-day 5.45E-03
PCBs, total 1.18E+00 mg/kg 2.08E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.16E-08 1.21E-07 mg/kg-day 2.00E-05 mg/kg-day 6.06E-03
PCB-TEQ 1.90E-05 mg/kg 3.35E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.02E-08 1.95E-12 mg/kg-day 7.00E-10 mg/kg-day 2.79E-03
TCDD-TEQ 6.56E-06 mg/kg 1.16E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.73E-08 6.74E-13 mg/kg-day 7.00E-10 mg/kg-day 9.63E-04
Thallium 7.63E-02 mg/kg 1.34E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.84E-09 mg/kg-day 1.00E-05 mg/kg-day 7.84E-04
TPH C19-C40 1.38E+03 mg/kg 2.43E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.42E-04 mg/kg-day 3.00E+00 mg/kg-day 4.73E-05
TPH C9-C18 1.53E+02 mg/kg 2.69E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-05 mg/kg-day 1.00E-02 mg/kg-day 1.57E-03
Trichloroethene 3.00E-04 mg/kg 1.32E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 6.08E-13 3.08E-11 mg/kg-day 5.00E-04 mg/kg-day 6.16E-08
Vanadium 1.28E+01 mg/kg 2.25E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.32E-06 mg/kg-day 5.04E-03 mg/kg-day 2.61E-04

Exposure Route Total (Total PCBs) (a) 2.33E-06 1.55E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.38E-06 1.77E-02
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 3.97E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.95E-08 2.31E-07 mg/kg-day 3.00E-04 mg/kg-day 7.71E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 4.23E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.08E-07 9.86E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 4.90E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.57E-06 1.14E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 4.90E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.57E-07 1.14E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 2.21E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.62E-08 5.17E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 3.16E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.42E-10 1.84E-07 mg/kg-day 2.00E-02 mg/kg-day 9.21E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.71E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.98E-09 6.33E-07 mg/kg-day 4.00E-02 mg/kg-day 1.58E-05
Cadmium, diet 1.22E+00 mg/kg 3.81E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.22E-09 mg/kg-day 2.50E-05 mg/kg-day 8.90E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 5.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.74E-09 1.19E-06 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 9.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.57E-07 2.10E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 2.28E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.65E-09 1.33E-09 mg/kg-day 5.00E-05 mg/kg-day 2.66E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.28E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.66E-07 5.31E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 1.88E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.10E-07 mg/kg-day 2.00E-02 mg/kg-day 5.49E-06
PCBs (non DLC) 1.06E+00 mg/kg 4.64E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.28E-08 2.71E-07 mg/kg-day 2.00E-05 mg/kg-day 1.35E-02
PCBs, total 1.18E+00 mg/kg 5.16E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.03E-07 3.01E-07 mg/kg-day 2.00E-05 mg/kg-day 1.51E-02
PCB-TEQ 1.90E-05 mg/kg 1.78E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.67E-08 1.04E-12 mg/kg-day 7.00E-10 mg/kg-day 1.48E-03
TCDD-TEQ 6.56E-06 mg/kg 6.15E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.23E-09 3.59E-13 mg/kg-day 7.00E-10 mg/kg-day 5.13E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 4.31E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.52E-04 mg/kg-day 3.00E+00 mg/kg-day 8.39E-05
TPH C9-C18 1.53E+02 mg/kg 4.78E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-05 mg/kg-day 1.00E-02 mg/kg-day 2.79E-03
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.26E-06 1.94E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.28E-06 1.93E-02

RM15-17.4 Exposure Medium Total (Total PCBs) 7.59E-06 3.48E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.66E-06 3.70E-02
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TABLE 7.25.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 4.30E-05 4.90E-01
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.33E-05 5.03E-01

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

River Mile Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 5.38E-05 8.22E-01
PCB-TEQ & PCBs (non DLC) (b) 5.42E-05 8.41E-01

River Mile 3-6
Total PCBs (a) 5.14E-05 6.50E-01
PCB-TEQ & PCBs (non DLC) (b) 5.18E-05 6.67E-01

River Mile 6-9
Total PCBs (a) 9.36E-05 2.98E+00
PCB-TEQ & PCBs (non DLC) (b) 9.42E-05 3.01E+00

River Mile 6-9 East Bank
Total PCBs (a) 1.12E-04 4.11E+00
PCB-TEQ & PCBs (non DLC) (b) 1.13E-04 4.13E+00

River Mile 9-12
Total PCBs (a) 6.15E-05 1.14E+00
PCB-TEQ & PCBs (non DLC) (b) 6.19E-05 1.16E+00

River Mile 12-15
Total PCBs (a) 4.99E-05 6.66E-01
PCB-TEQ & PCBs (non DLC) (b) 5.02E-05 6.82E-01

River Mile 15-17.4
Total PCBs (a) 5.06E-05 5.25E-01
PCB-TEQ & PCBs (non DLC) (b) 5.09E-05 5.40E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 7.31E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.56E-04 mg/kg-day 1.00E+00 mg/kg-day 2.56E-04
Sediment Antimony 8.56E-01 mg/kg 5.44E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-08 mg/kg-day 4.00E-04 mg/kg-day 4.76E-05

Arsenic, total 1.07E+01 mg/kg 4.08E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.12E-08 1.43E-07 mg/kg-day 3.00E-04 mg/kg-day 4.76E-04
Benzene 5.60E-04 mg/kg 3.56E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.96E-13 1.25E-11 mg/kg-day 4.00E-03 mg/kg-day 3.12E-09
Benzo(a)anthracene 2.70E+00 mg/kg 1.72E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.25E-08 6.01E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 2.33E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.70E-07 8.15E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.35E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.72E-08 8.24E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.47E-10 4.54E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 5.04E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.05E-10 1.76E-07 mg/kg-day 2.00E-02 mg/kg-day 8.82E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.84E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.34E-10 6.43E-08 mg/kg-day 4.00E-02 mg/kg-day 1.61E-06
Cadmium, diet 2.98E+00 mg/kg 1.90E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.63E-08 mg/kg-day 1.00E-03 mg/kg-day 6.63E-05
Chromium, hexavalent 7.78E+00 mg/kg 4.95E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.47E-08 1.73E-07 mg/kg-day 3.00E-03 mg/kg-day 5.77E-05
Chromium, total 1.18E+02 mg/kg 7.50E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.63E-06 mg/kg-day 1.50E+00 mg/kg-day 1.75E-06
Chrysene 3.65E+00 mg/kg 2.32E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.69E-10 8.13E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 5.51E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.93E-07 mg/kg-day 3.00E-04 mg/kg-day 6.43E-04
Copper 1.53E+02 mg/kg 9.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.41E-06 mg/kg-day 4.00E-02 mg/kg-day 8.51E-05
Dibenz(a,h)anthracene 4.16E-01 mg/kg 2.65E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.93E-08 9.26E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 5.16E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.26E-10 1.81E-10 mg/kg-day 5.00E-05 mg/kg-day 3.62E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.26E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.19E-09 4.41E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 2.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.88E-06 mg/kg-day 2.40E-02 mg/kg-day 3.28E-04
Mercury, inorganic 2.60E+00 mg/kg 1.65E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.79E-08 mg/kg-day 3.00E-04 mg/kg-day 1.93E-04
Naphthalene 5.16E-01 mg/kg 3.28E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-08 mg/kg-day 2.00E-02 mg/kg-day 5.74E-07
PCBs (non DLC) 2.51E+00 mg/kg 1.60E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.19E-08 5.59E-08 mg/kg-day 2.00E-05 mg/kg-day 2.79E-03
PCBs, total 2.64E+00 mg/kg 1.68E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.36E-08 5.88E-08 mg/kg-day 2.00E-05 mg/kg-day 2.94E-03
PCB-TEQ 3.26E-05 mg/kg 2.07E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.11E-08 7.26E-13 mg/kg-day 7.00E-10 mg/kg-day 1.04E-03
TCDD-TEQ 1.17E-03 mg/kg 7.44E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.12E-06 2.60E-11 mg/kg-day 7.00E-10 mg/kg-day 3.72E-02
Thallium 1.90E-01 mg/kg 1.21E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.23E-09 mg/kg-day 1.00E-05 mg/kg-day 4.23E-04
TPH C19-C40 2.19E+03 mg/kg 1.39E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.88E-05 mg/kg-day 3.00E+00 mg/kg-day 1.63E-05
TPH C9-C18 2.44E+02 mg/kg 1.55E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.43E-06 mg/kg-day 1.00E-02 mg/kg-day 5.43E-04
Trichloroethene 2.10E-03 mg/kg 1.34E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 6.14E-13 4.67E-11 mg/kg-day 5.00E-04 mg/kg-day 9.35E-08
Vanadium 2.95E+01 mg/kg 1.88E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.57E-07 mg/kg-day 5.04E-03 mg/kg-day 1.30E-04

Exposure Route Total (Total PCBs) (a) 1.47E-06 4.34E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-06 4.43E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 7.95E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.19E-07 2.78E-07 mg/kg-day 3.00E-04 mg/kg-day 9.28E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 8.70E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.35E-08 3.04E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 1.18E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.60E-07 4.13E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.19E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.70E-08 4.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 6.57E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.80E-09 2.30E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.96E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.75E-09 6.87E-07 mg/kg-day 2.00E-02 mg/kg-day 3.43E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 9.31E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.79E-10 3.26E-07 mg/kg-day 4.00E-02 mg/kg-day 8.14E-06
Cadmium, diet 2.98E+00 mg/kg 7.38E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.58E-09 mg/kg-day 2.50E-05 mg/kg-day 1.03E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 1.18E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.58E-10 4.11E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.34E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.78E-08 4.69E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 2.01E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.22E-09 7.04E-10 mg/kg-day 5.00E-05 mg/kg-day 1.41E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 6.38E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.66E-08 2.23E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 1.66E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.82E-08 mg/kg-day 2.00E-02 mg/kg-day 2.91E-06
PCBs (non DLC) 2.51E+00 mg/kg 8.71E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.74E-07 3.05E-07 mg/kg-day 2.00E-05 mg/kg-day 1.52E-02
PCBs, total 2.64E+00 mg/kg 9.16E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.83E-07 3.20E-07 mg/kg-day 2.00E-05 mg/kg-day 1.60E-02
PCB-TEQ 3.26E-05 mg/kg 2.42E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.63E-08 8.48E-13 mg/kg-day 7.00E-10 mg/kg-day 1.21E-03
TCDD-TEQ 1.17E-03 mg/kg 8.70E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.30E-06 3.04E-11 mg/kg-day 7.00E-10 mg/kg-day 4.35E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 5.43E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.90E-04 mg/kg-day 3.00E+00 mg/kg-day 6.33E-05
TPH C9-C18 2.44E+02 mg/kg 6.04E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.12E-05 mg/kg-day 1.00E-02 mg/kg-day 2.12E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.77E-06 6.28E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.80E-06 6.32E-02

RM0-3 Exposure Medium Total (Total PCBs) 4.24E-06 1.06E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.30E-06 1.08E-01
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 7.57E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.65E-04 mg/kg-day 1.00E+00 mg/kg-day 2.65E-04

Sediment Antimony 2.44E+00 mg/kg 1.55E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.43E-08 mg/kg-day 4.00E-04 mg/kg-day 1.36E-04
Arsenic, total 9.29E+00 mg/kg 3.55E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.32E-08 1.24E-07 mg/kg-day 3.00E-04 mg/kg-day 4.14E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.96E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.16E-08 1.04E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 2.49E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.82E-07 8.73E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 2.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.04E-08 9.77E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.25E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.15E-10 4.39E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.24E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.54E-09 1.14E-06 mg/kg-day 2.00E-02 mg/kg-day 5.68E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 7.19E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.25E-10 2.52E-07 mg/kg-day 4.00E-02 mg/kg-day 6.29E-06
Cadmium, diet 4.90E+00 mg/kg 3.12E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-07 mg/kg-day 1.00E-03 mg/kg-day 1.09E-04
Chromium, hexavalent 5.39E+00 mg/kg 3.43E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-08 1.20E-07 mg/kg-day 3.00E-03 mg/kg-day 4.00E-05
Chromium, total 1.34E+02 mg/kg 8.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.98E-06 mg/kg-day 1.50E+00 mg/kg-day 1.99E-06
Chrysene 7.01E+00 mg/kg 4.46E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.25E-10 1.56E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 5.95E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.08E-07 mg/kg-day 3.00E-04 mg/kg-day 6.94E-04
Copper 1.86E+02 mg/kg 1.18E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.14E-06 mg/kg-day 4.00E-02 mg/kg-day 1.04E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 2.60E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.90E-08 9.10E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 3.43E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.50E-10 1.20E-10 mg/kg-day 5.00E-05 mg/kg-day 2.40E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.48E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.08E-08 5.16E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 2.91E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-05 mg/kg-day 2.40E-02 mg/kg-day 4.24E-04
Mercury, inorganic 2.78E+00 mg/kg 1.77E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.19E-08 mg/kg-day 3.00E-04 mg/kg-day 2.06E-04
Naphthalene 1.30E+00 mg/kg 8.27E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.89E-08 mg/kg-day 2.00E-02 mg/kg-day 1.45E-06
PCBs (non DLC) 1.38E+00 mg/kg 8.78E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.76E-08 3.07E-08 mg/kg-day 2.00E-05 mg/kg-day 1.54E-03
PCBs, total 1.46E+00 mg/kg 9.29E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.86E-08 3.25E-08 mg/kg-day 2.00E-05 mg/kg-day 1.63E-03
PCB-TEQ 2.21E-05 mg/kg 1.41E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.11E-08 4.92E-13 mg/kg-day 7.00E-10 mg/kg-day 7.03E-04
TCDD-TEQ 4.84E-04 mg/kg 3.08E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.62E-07 1.08E-11 mg/kg-day 7.00E-10 mg/kg-day 1.54E-02
Thallium 2.04E-01 mg/kg 1.30E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.54E-09 mg/kg-day 1.00E-05 mg/kg-day 4.54E-04
TPH C19-C40 2.64E+03 mg/kg 1.68E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.88E-05 mg/kg-day 3.00E+00 mg/kg-day 1.96E-05
TPH C9-C18 2.93E+02 mg/kg 1.86E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.52E-06 mg/kg-day 1.00E-02 mg/kg-day 6.52E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 1.90E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.63E-07 mg/kg-day 5.04E-03 mg/kg-day 1.32E-04

Exposure Route Total (Total PCBs) (a) 8.11E-07 2.07E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.31E-07 2.13E-02
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 6.90E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.04E-07 2.42E-07 mg/kg-day 3.00E-04 mg/kg-day 8.06E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 1.50E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.10E-07 5.25E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.26E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.22E-07 4.42E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.41E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.03E-07 4.95E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 6.34E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.63E-09 2.22E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.26E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.77E-08 4.42E-06 mg/kg-day 2.00E-02 mg/kg-day 2.21E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 3.64E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.66E-09 1.27E-06 mg/kg-day 4.00E-02 mg/kg-day 3.18E-05
Cadmium, diet 4.90E+00 mg/kg 1.21E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.25E-09 mg/kg-day 2.50E-05 mg/kg-day 1.70E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 2.26E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.65E-09 7.90E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.32E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.62E-08 4.61E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.34E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.14E-09 4.68E-10 mg/kg-day 5.00E-05 mg/kg-day 9.36E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 7.47E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.45E-08 2.62E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 4.19E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.47E-07 mg/kg-day 2.00E-02 mg/kg-day 7.33E-06
PCBs (non DLC) 1.38E+00 mg/kg 4.79E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.57E-08 1.68E-07 mg/kg-day 2.00E-05 mg/kg-day 8.38E-03
PCBs, total 1.46E+00 mg/kg 5.06E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.01E-07 1.77E-07 mg/kg-day 2.00E-05 mg/kg-day 8.86E-03
PCB-TEQ 2.21E-05 mg/kg 1.64E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.46E-08 5.75E-13 mg/kg-day 7.00E-10 mg/kg-day 8.21E-04
TCDD-TEQ 4.84E-04 mg/kg 3.60E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.40E-07 1.26E-11 mg/kg-day 7.00E-10 mg/kg-day 1.80E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 6.54E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.29E-04 mg/kg-day 3.00E+00 mg/kg-day 7.63E-05
TPH C9-C18 2.93E+02 mg/kg 7.26E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.54E-05 mg/kg-day 1.00E-02 mg/kg-day 2.54E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.06E-06 3.07E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.08E-06 3.10E-02

RM3-6 Exposure Medium Total (Total PCBs) 2.87E-06 5.14E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.91E-06 5.24E-02
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 8.01E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.80E-04 mg/kg-day 1.00E+00 mg/kg-day 2.80E-04

Sediment Antimony 1.92E+00 mg/kg 1.22E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.27E-08 mg/kg-day 4.00E-04 mg/kg-day 1.07E-04
Arsenic, total 1.37E+01 mg/kg 5.23E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.84E-08 1.83E-07 mg/kg-day 3.00E-04 mg/kg-day 6.10E-04
Benzene 2.60E-04 mg/kg 1.65E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 9.09E-14 5.79E-12 mg/kg-day 4.00E-03 mg/kg-day 1.45E-09
Benzo(a)anthracene 3.26E+00 mg/kg 2.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.51E-08 7.26E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 3.14E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.29E-07 1.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 3.87E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.83E-08 1.36E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.35E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.89E-10 4.74E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.79E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.50E-09 6.26E-07 mg/kg-day 2.00E-02 mg/kg-day 3.13E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 3.56E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.60E-10 1.24E-07 mg/kg-day 4.00E-02 mg/kg-day 3.11E-06
Cadmium, diet 8.78E+00 mg/kg 5.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.95E-07 mg/kg-day 1.00E-03 mg/kg-day 1.95E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 1.88E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.57E-06 mg/kg-day 1.50E+00 mg/kg-day 4.38E-06
Chrysene 4.55E+00 mg/kg 2.89E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.11E-10 1.01E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 5.76E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.01E-07 mg/kg-day 3.00E-04 mg/kg-day 6.72E-04
Copper 2.80E+02 mg/kg 1.78E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.23E-06 mg/kg-day 4.00E-02 mg/kg-day 1.56E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 4.36E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.19E-08 1.53E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.42E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.27E-09 4.96E-10 mg/kg-day 5.00E-05 mg/kg-day 9.93E-06
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.66E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.21E-08 5.81E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 3.85E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-05 mg/kg-day 2.40E-02 mg/kg-day 5.62E-04
Mercury, inorganic 5.06E+00 mg/kg 3.22E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-07 mg/kg-day 3.00E-04 mg/kg-day 3.75E-04
Naphthalene 3.05E+00 mg/kg 1.94E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.79E-08 mg/kg-day 2.00E-02 mg/kg-day 3.39E-06
PCBs (non DLC) 6.19E+00 mg/kg 3.94E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.87E-08 1.38E-07 mg/kg-day 2.00E-05 mg/kg-day 6.89E-03
PCBs, total 6.51E+00 mg/kg 4.14E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.28E-08 1.45E-07 mg/kg-day 2.00E-05 mg/kg-day 7.25E-03
PCB-TEQ 7.69E-05 mg/kg 4.89E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.34E-08 1.71E-12 mg/kg-day 7.00E-10 mg/kg-day 2.45E-03
TCDD-TEQ 1.04E-02 mg/kg 6.61E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.92E-06 2.32E-10 mg/kg-day 7.00E-10 mg/kg-day 3.31E-01
Thallium 2.30E-01 mg/kg 1.46E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.12E-09 mg/kg-day 1.00E-05 mg/kg-day 5.12E-04
TPH C19-C40 3.87E+03 mg/kg 2.46E-05 mg/kg-day NA (mg/kg-day)-1 NA 8.61E-05 mg/kg-day 3.00E+00 mg/kg-day 2.87E-05
TPH C9-C18 5.40E+02 mg/kg 3.43E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-05 mg/kg-day 1.00E-02 mg/kg-day 1.20E-03
Trichloroethene 5.00E-03 mg/kg 3.18E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.46E-12 1.11E-10 mg/kg-day 5.00E-04 mg/kg-day 2.23E-07
Vanadium 3.96E+01 mg/kg 2.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.82E-07 mg/kg-day 5.04E-03 mg/kg-day 1.75E-04

Exposure Route Total (Total PCBs) (a) 1.04E-05 3.43E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.05E-05 3.45E-01
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 1.02E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.53E-07 3.56E-07 mg/kg-day 3.00E-04 mg/kg-day 1.19E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 1.05E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.66E-08 3.67E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 1.59E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.16E-06 5.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.96E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.43E-07 6.86E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 6.86E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.01E-09 2.40E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 6.96E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.75E-09 2.44E-06 mg/kg-day 2.00E-02 mg/kg-day 1.22E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.80E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.31E-09 6.30E-07 mg/kg-day 4.00E-02 mg/kg-day 1.58E-05
Cadmium, diet 8.78E+00 mg/kg 2.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.61E-09 mg/kg-day 2.50E-05 mg/kg-day 3.05E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 1.47E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.07E-09 5.13E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 2.21E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.61E-07 7.73E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 5.52E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.84E-09 1.93E-09 mg/kg-day 5.00E-05 mg/kg-day 3.87E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 8.41E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.14E-08 2.94E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 9.82E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.44E-07 mg/kg-day 2.00E-02 mg/kg-day 1.72E-05
PCBs (non DLC) 6.19E+00 mg/kg 2.15E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.29E-07 7.51E-07 mg/kg-day 2.00E-05 mg/kg-day 3.76E-02
PCBs, total 6.51E+00 mg/kg 2.26E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.52E-07 7.90E-07 mg/kg-day 2.00E-05 mg/kg-day 3.95E-02
PCB-TEQ 7.69E-05 mg/kg 5.72E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.57E-08 2.00E-12 mg/kg-day 7.00E-10 mg/kg-day 2.86E-03
TCDD-TEQ 1.04E-02 mg/kg 7.73E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.16E-05 2.71E-10 mg/kg-day 7.00E-10 mg/kg-day 3.86E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 9.59E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.36E-04 mg/kg-day 3.00E+00 mg/kg-day 1.12E-04
TPH C9-C18 5.40E+02 mg/kg 1.34E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.68E-05 mg/kg-day 1.00E-02 mg/kg-day 4.68E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.38E-05 4.32E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.39E-05 4.33E-01

RM6-9 Exposure Medium Total (Total PCBs) 2.42E-05 7.75E-01
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.44E-05 7.78E-01
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 8.33E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.92E-04 mg/kg-day 1.00E+00 mg/kg-day 2.92E-04

Sediment Antimony 2.45E+00 mg/kg 1.56E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.45E-08 mg/kg-day 4.00E-04 mg/kg-day 1.36E-04
Arsenic, total 1.64E+01 mg/kg 6.26E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.39E-08 2.19E-07 mg/kg-day 3.00E-04 mg/kg-day 7.30E-04
Benzene 2.60E-04 mg/kg 1.65E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 9.09E-14 5.79E-12 mg/kg-day 4.00E-03 mg/kg-day 1.45E-09
Benzo(a)anthracene 3.44E+00 mg/kg 2.19E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.60E-08 7.66E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 2.61E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.91E-07 9.15E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.17E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.32E-08 1.11E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.46E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.06E-09 5.10E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.27E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.18E-09 7.95E-07 mg/kg-day 2.00E-02 mg/kg-day 3.97E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 2.73E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.99E-10 9.55E-08 mg/kg-day 4.00E-02 mg/kg-day 2.39E-06
Cadmium, diet 1.22E+01 mg/kg 7.76E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.72E-07 mg/kg-day 1.00E-03 mg/kg-day 2.72E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 2.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.88E-06 mg/kg-day 1.50E+00 mg/kg-day 5.92E-06
Chrysene 4.75E+00 mg/kg 3.02E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.21E-10 1.06E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 5.86E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.05E-07 mg/kg-day 3.00E-04 mg/kg-day 6.84E-04
Copper 3.08E+02 mg/kg 1.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.86E-06 mg/kg-day 4.00E-02 mg/kg-day 1.71E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.12E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.28E-08 1.09E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.08E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.33E-09 7.28E-10 mg/kg-day 5.00E-05 mg/kg-day 1.46E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.54E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.12E-08 5.39E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 3.42E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-05 mg/kg-day 2.40E-02 mg/kg-day 4.99E-04
Mercury, inorganic 6.51E+00 mg/kg 4.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.45E-07 mg/kg-day 3.00E-04 mg/kg-day 4.83E-04
Naphthalene 5.92E-01 mg/kg 3.77E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.32E-08 mg/kg-day 2.00E-02 mg/kg-day 6.59E-07
PCBs (non DLC) 8.28E+00 mg/kg 5.27E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.05E-07 1.84E-07 mg/kg-day 2.00E-05 mg/kg-day 9.22E-03
PCBs, total 8.71E+00 mg/kg 5.54E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.11E-07 1.94E-07 mg/kg-day 2.00E-05 mg/kg-day 9.69E-03
PCB-TEQ 8.02E-05 mg/kg 5.10E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.65E-08 1.79E-12 mg/kg-day 7.00E-10 mg/kg-day 2.55E-03
TCDD-TEQ 1.52E-02 mg/kg 9.67E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.45E-05 3.38E-10 mg/kg-day 7.00E-10 mg/kg-day 4.83E-01
Thallium 2.54E-01 mg/kg 1.62E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.65E-09 mg/kg-day 1.00E-05 mg/kg-day 5.65E-04
TPH C19-C40 5.05E+03 mg/kg 3.21E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-04 mg/kg-day 3.00E+00 mg/kg-day 3.75E-05
TPH C9-C18 7.06E+02 mg/kg 4.49E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-05 mg/kg-day 1.00E-02 mg/kg-day 1.57E-03
Trichloroethene 3.50E-03 mg/kg 2.23E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.02E-12 7.79E-11 mg/kg-day 5.00E-04 mg/kg-day 1.56E-07
Vanadium 5.57E+01 mg/kg 3.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-06 mg/kg-day 5.04E-03 mg/kg-day 2.46E-04

Exposure Route Total (Total PCBs) (a) 1.50E-05 4.99E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-05 5.01E-01
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 1.22E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.83E-07 4.27E-07 mg/kg-day 3.00E-04 mg/kg-day 1.42E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 1.11E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.09E-08 3.88E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.32E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.66E-07 4.63E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.61E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.17E-07 5.62E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 7.38E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.38E-09 2.58E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 8.84E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.24E-08 3.10E-06 mg/kg-day 2.00E-02 mg/kg-day 1.55E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.38E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.01E-09 4.84E-07 mg/kg-day 4.00E-02 mg/kg-day 1.21E-05
Cadmium, diet 1.22E+01 mg/kg 3.02E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-08 mg/kg-day 2.50E-05 mg/kg-day 4.23E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 1.53E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.12E-09 5.35E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.58E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.15E-07 5.53E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 8.10E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.30E-08 2.84E-09 mg/kg-day 5.00E-05 mg/kg-day 5.67E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 7.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.69E-08 2.73E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 1.91E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.67E-08 mg/kg-day 2.00E-02 mg/kg-day 3.34E-06
PCBs (non DLC) 8.28E+00 mg/kg 2.87E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.74E-07 1.01E-06 mg/kg-day 2.00E-05 mg/kg-day 5.03E-02
PCBs, total 8.71E+00 mg/kg 3.02E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.04E-07 1.06E-06 mg/kg-day 2.00E-05 mg/kg-day 5.29E-02
PCB-TEQ 8.02E-05 mg/kg 5.96E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.94E-08 2.09E-12 mg/kg-day 7.00E-10 mg/kg-day 2.98E-03
TCDD-TEQ 1.52E-02 mg/kg 1.13E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.69E-05 3.95E-10 mg/kg-day 7.00E-10 mg/kg-day 5.65E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 1.25E-04 mg/kg-day NA (mg/kg-day)-1 NA 4.38E-04 mg/kg-day 3.00E+00 mg/kg-day 1.46E-04
TPH C9-C18 7.06E+02 mg/kg 1.75E-05 mg/kg-day NA (mg/kg-day)-1 NA 6.12E-05 mg/kg-day 1.00E-02 mg/kg-day 6.12E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.91E-05 6.26E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.92E-05 6.26E-01

RM6-9East Exposure Medium Total (Total PCBs) 3.41E-05 1.12E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.42E-05 1.13E+00
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 6.04E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.11E-04 mg/kg-day 1.00E+00 mg/kg-day 2.11E-04

Sediment Antimony 1.99E+00 mg/kg 1.27E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.43E-08 mg/kg-day 4.00E-04 mg/kg-day 1.11E-04
Arsenic, total 1.03E+01 mg/kg 3.93E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.90E-08 1.38E-07 mg/kg-day 3.00E-04 mg/kg-day 4.59E-04
Benzene 3.40E-04 mg/kg 2.16E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.19E-13 7.57E-12 mg/kg-day 4.00E-03 mg/kg-day 1.89E-09
Benzo(a)anthracene 4.92E+00 mg/kg 3.13E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.28E-08 1.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 3.38E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.47E-07 1.18E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 4.23E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.09E-08 1.48E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.99E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.45E-09 6.97E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 2.77E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.87E-09 9.68E-07 mg/kg-day 2.00E-02 mg/kg-day 4.84E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.82E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.33E-10 6.37E-08 mg/kg-day 4.00E-02 mg/kg-day 1.59E-06
Cadmium, diet 5.19E+00 mg/kg 3.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.16E-07 mg/kg-day 1.00E-03 mg/kg-day 1.16E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 1.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.39E-06 mg/kg-day 1.50E+00 mg/kg-day 2.92E-06
Chrysene 4.34E+00 mg/kg 2.76E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.02E-10 9.66E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 4.69E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.64E-07 mg/kg-day 3.00E-04 mg/kg-day 5.47E-04
Copper 1.63E+02 mg/kg 1.04E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.63E-06 mg/kg-day 4.00E-02 mg/kg-day 9.07E-05
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.89E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.11E-08 1.01E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 4.78E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.65E-10 1.67E-10 mg/kg-day 5.00E-05 mg/kg-day 3.35E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.52E-09 4.56E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 3.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-05 mg/kg-day 2.40E-02 mg/kg-day 5.16E-04
Mercury, inorganic 3.05E+00 mg/kg 1.94E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.79E-08 mg/kg-day 3.00E-04 mg/kg-day 2.26E-04
Naphthalene 5.68E-01 mg/kg 3.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-08 mg/kg-day 2.00E-02 mg/kg-day 6.32E-07
PCBs (non DLC) 3.45E+00 mg/kg 2.19E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.39E-08 7.68E-08 mg/kg-day 2.00E-05 mg/kg-day 3.84E-03
PCBs, total 3.62E+00 mg/kg 2.30E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.60E-08 8.06E-08 mg/kg-day 2.00E-05 mg/kg-day 4.03E-03
PCB-TEQ 4.69E-05 mg/kg 2.98E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.47E-08 1.04E-12 mg/kg-day 7.00E-10 mg/kg-day 1.49E-03
TCDD-TEQ 2.48E-03 mg/kg 1.58E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.37E-06 5.52E-11 mg/kg-day 7.00E-10 mg/kg-day 7.89E-02
Thallium 1.62E-01 mg/kg 1.03E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.61E-09 mg/kg-day 1.00E-05 mg/kg-day 3.61E-04
TPH C19-C40 2.24E+03 mg/kg 1.42E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.99E-05 mg/kg-day 3.00E+00 mg/kg-day 1.66E-05
TPH C9-C18 2.59E+02 mg/kg 1.65E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.77E-06 mg/kg-day 1.00E-02 mg/kg-day 5.77E-04
Trichloroethene 6.00E-03 mg/kg 3.82E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.76E-12 1.34E-10 mg/kg-day 5.00E-04 mg/kg-day 2.67E-07
Vanadium 2.72E+01 mg/kg 1.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.05E-07 mg/kg-day 5.04E-03 mg/kg-day 1.20E-04

Exposure Route Total (Total PCBs) (a) 2.81E-06 8.63E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.85E-06 8.76E-02
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 7.66E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.15E-07 2.68E-07 mg/kg-day 3.00E-04 mg/kg-day 8.93E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 1.58E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.16E-07 5.55E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 1.71E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.25E-06 6.00E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.14E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.56E-07 7.50E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.01E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.36E-09 3.53E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.08E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.51E-08 3.77E-06 mg/kg-day 2.00E-02 mg/kg-day 1.89E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 9.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.72E-10 3.22E-07 mg/kg-day 4.00E-02 mg/kg-day 8.06E-06
Cadmium, diet 5.19E+00 mg/kg 1.29E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.50E-09 mg/kg-day 2.50E-05 mg/kg-day 1.80E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 1.40E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.02E-09 4.89E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.46E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.07E-07 5.12E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.86E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.98E-09 6.52E-10 mg/kg-day 5.00E-05 mg/kg-day 1.30E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 6.60E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.82E-08 2.31E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 1.83E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.40E-08 mg/kg-day 2.00E-02 mg/kg-day 3.20E-06
PCBs (non DLC) 3.45E+00 mg/kg 1.20E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.39E-07 4.19E-07 mg/kg-day 2.00E-05 mg/kg-day 2.09E-02
PCBs, total 3.62E+00 mg/kg 1.26E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.51E-07 4.39E-07 mg/kg-day 2.00E-05 mg/kg-day 2.20E-02
PCB-TEQ 4.69E-05 mg/kg 3.49E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.23E-08 1.22E-12 mg/kg-day 7.00E-10 mg/kg-day 1.74E-03
TCDD-TEQ 2.48E-03 mg/kg 1.84E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.76E-06 6.45E-11 mg/kg-day 7.00E-10 mg/kg-day 9.22E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 5.55E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.94E-04 mg/kg-day 3.00E+00 mg/kg-day 6.47E-05
TPH C9-C18 2.59E+02 mg/kg 6.42E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.25E-05 mg/kg-day 1.00E-02 mg/kg-day 2.25E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.84E-06 1.18E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.88E-06 1.18E-01

RM9-12 Exposure Medium Total (Total PCBs) 7.64E-06 2.04E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.73E-06 2.06E-01
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 5.16E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.81E-04 mg/kg-day 1.00E+00 mg/kg-day 1.81E-04

Sediment Antimony 8.75E-01 mg/kg 5.57E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.95E-08 mg/kg-day 4.00E-04 mg/kg-day 4.87E-05
Arsenic, total 4.21E+00 mg/kg 1.61E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.41E-08 5.62E-08 mg/kg-day 3.00E-04 mg/kg-day 1.87E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.63E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-08 5.72E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 1.93E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.41E-07 6.77E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.39E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.74E-08 8.35E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.10E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 8.03E-10 3.85E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 7.19E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.01E-09 2.52E-07 mg/kg-day 2.00E-02 mg/kg-day 1.26E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.06E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.71E-11 3.70E-08 mg/kg-day 4.00E-02 mg/kg-day 9.24E-07
Cadmium, diet 4.12E+00 mg/kg 2.62E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.17E-08 mg/kg-day 1.00E-03 mg/kg-day 9.17E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 4.43E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.55E-06 mg/kg-day 1.50E+00 mg/kg-day 1.03E-06
Chrysene 3.60E+00 mg/kg 2.29E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.67E-10 8.01E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 4.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-07 mg/kg-day 3.00E-04 mg/kg-day 4.86E-04
Copper 1.11E+02 mg/kg 7.06E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-06 mg/kg-day 4.00E-02 mg/kg-day 6.18E-05
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.09E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.53E-08 7.32E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 4.37E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.99E-10 1.53E-10 mg/kg-day 5.00E-05 mg/kg-day 3.06E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.20E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.78E-09 4.21E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 3.68E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-05 mg/kg-day 2.40E-02 mg/kg-day 5.36E-04
Mercury, inorganic 2.04E+00 mg/kg 1.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.54E-08 mg/kg-day 3.00E-04 mg/kg-day 1.51E-04
Naphthalene 3.72E-01 mg/kg 2.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.28E-09 mg/kg-day 2.00E-02 mg/kg-day 4.14E-07
PCBs (non DLC) 2.92E+00 mg/kg 1.86E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.71E-08 6.50E-08 mg/kg-day 2.00E-05 mg/kg-day 3.25E-03
PCBs, total 3.03E+00 mg/kg 1.93E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.85E-08 6.74E-08 mg/kg-day 2.00E-05 mg/kg-day 3.37E-03
PCB-TEQ 1.93E-05 mg/kg 1.23E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.84E-08 4.30E-13 mg/kg-day 7.00E-10 mg/kg-day 6.14E-04
TCDD-TEQ 4.70E-04 mg/kg 2.99E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.48E-07 1.05E-11 mg/kg-day 7.00E-10 mg/kg-day 1.49E-02
Thallium 1.02E-01 mg/kg 6.49E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.27E-09 mg/kg-day 1.00E-05 mg/kg-day 2.27E-04
TPH C19-C40 1.88E+03 mg/kg 1.20E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.18E-05 mg/kg-day 3.00E+00 mg/kg-day 1.39E-05
TPH C9-C18 1.87E+02 mg/kg 1.19E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.16E-06 mg/kg-day 1.00E-02 mg/kg-day 4.16E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 1.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.05E-07 mg/kg-day 5.04E-03 mg/kg-day 1.20E-04

Exposure Route Total (Total PCBs) (a) 7.08E-07 2.09E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.25E-07 2.13E-02
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 3.13E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.69E-08 1.10E-07 mg/kg-day 3.00E-04 mg/kg-day 3.65E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 8.28E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.04E-08 2.90E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 9.79E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.15E-07 3.43E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.21E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.82E-08 4.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 5.57E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.07E-09 1.95E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.80E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.92E-09 9.80E-07 mg/kg-day 2.00E-02 mg/kg-day 4.90E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 5.35E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.90E-10 1.87E-07 mg/kg-day 4.00E-02 mg/kg-day 4.68E-06
Cadmium, diet 4.12E+00 mg/kg 1.02E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.57E-09 mg/kg-day 2.50E-05 mg/kg-day 1.43E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 1.16E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.46E-10 4.06E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.06E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.73E-08 3.71E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.70E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.72E-09 5.96E-10 mg/kg-day 5.00E-05 mg/kg-day 1.19E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 6.09E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.44E-08 2.13E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 1.20E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.19E-08 mg/kg-day 2.00E-02 mg/kg-day 2.10E-06
PCBs (non DLC) 2.92E+00 mg/kg 1.01E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.03E-07 3.54E-07 mg/kg-day 2.00E-05 mg/kg-day 1.77E-02
PCBs, total 3.03E+00 mg/kg 1.05E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.10E-07 3.68E-07 mg/kg-day 2.00E-05 mg/kg-day 1.84E-02
PCB-TEQ 1.93E-05 mg/kg 1.43E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.15E-08 5.02E-13 mg/kg-day 7.00E-10 mg/kg-day 7.17E-04
TCDD-TEQ 4.70E-04 mg/kg 3.49E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.24E-07 1.22E-11 mg/kg-day 7.00E-10 mg/kg-day 1.75E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 4.66E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-04 mg/kg-day 3.00E+00 mg/kg-day 5.43E-05
TPH C9-C18 1.87E+02 mg/kg 4.63E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.62E-05 mg/kg-day 1.00E-02 mg/kg-day 1.62E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.78E-06 3.81E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.79E-06 3.82E-02

RM12-15 Exposure Medium Total (Total PCBs) 2.49E-06 5.90E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.52E-06 5.95E-02
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 2.75E-05 mg/kg-day NA (mg/kg-day)-1 NA 9.62E-05 mg/kg-day 1.00E+00 mg/kg-day 9.62E-05

Sediment Antimony 3.88E+00 mg/kg 2.47E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.64E-08 mg/kg-day 4.00E-04 mg/kg-day 2.16E-04
Arsenic, total 4.23E+00 mg/kg 1.61E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.42E-08 5.65E-08 mg/kg-day 3.00E-04 mg/kg-day 1.88E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 2.65E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.93E-08 9.26E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 3.07E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.24E-07 1.07E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.24E-08 1.07E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.39E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.01E-09 4.85E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 6.42E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.99E-11 2.25E-08 mg/kg-day 2.00E-02 mg/kg-day 1.12E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.70E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.24E-10 5.94E-08 mg/kg-day 4.00E-02 mg/kg-day 1.49E-06
Cadmium, diet 1.22E+00 mg/kg 7.76E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.72E-08 mg/kg-day 1.00E-03 mg/kg-day 2.72E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 1.79E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.26E-07 mg/kg-day 1.50E+00 mg/kg-day 4.17E-07
Chrysene 5.04E+00 mg/kg 3.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.34E-10 1.12E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 2.56E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.95E-08 mg/kg-day 3.00E-04 mg/kg-day 2.98E-04
Copper 6.46E+01 mg/kg 4.11E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.44E-06 mg/kg-day 4.00E-02 mg/kg-day 3.60E-05
Dibenz(a,h)anthracene 8.86E-01 mg/kg 5.64E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.11E-08 1.97E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 4.64E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.43E-10 1.63E-10 mg/kg-day 5.00E-05 mg/kg-day 3.25E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-08 4.99E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 2.40E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.41E-06 mg/kg-day 2.40E-02 mg/kg-day 3.51E-04
Mercury, inorganic 4.88E-01 mg/kg 3.10E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-08 mg/kg-day 3.00E-04 mg/kg-day 3.62E-05
Naphthalene 4.63E-01 mg/kg 2.94E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.03E-08 mg/kg-day 2.00E-02 mg/kg-day 5.15E-07
PCBs (non DLC) 1.06E+00 mg/kg 6.74E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.35E-08 2.36E-08 mg/kg-day 2.00E-05 mg/kg-day 1.18E-03
PCBs, total 1.18E+00 mg/kg 7.50E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.50E-08 2.63E-08 mg/kg-day 2.00E-05 mg/kg-day 1.31E-03
PCB-TEQ 1.90E-05 mg/kg 1.21E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.81E-08 4.23E-13 mg/kg-day 7.00E-10 mg/kg-day 6.04E-04
TCDD-TEQ 6.56E-06 mg/kg 4.17E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.26E-09 1.46E-13 mg/kg-day 7.00E-10 mg/kg-day 2.09E-04
Thallium 7.63E-02 mg/kg 4.85E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-09 mg/kg-day 1.00E-05 mg/kg-day 1.70E-04
TPH C19-C40 1.38E+03 mg/kg 8.78E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.07E-05 mg/kg-day 3.00E+00 mg/kg-day 1.02E-05
TPH C9-C18 1.53E+02 mg/kg 9.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.41E-06 mg/kg-day 1.00E-02 mg/kg-day 3.41E-04
Trichloroethene 3.00E-04 mg/kg 1.91E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 8.78E-14 6.68E-12 mg/kg-day 5.00E-04 mg/kg-day 1.34E-08
Vanadium 1.28E+01 mg/kg 8.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.85E-07 mg/kg-day 5.04E-03 mg/kg-day 5.65E-05

Exposure Route Total (Total PCBs) (a) 3.65E-07 3.35E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.81E-07 3.83E-03
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 3.14E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.72E-08 1.10E-07 mg/kg-day 3.00E-04 mg/kg-day 3.67E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.34E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.78E-08 4.69E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 1.55E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.13E-06 5.43E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.55E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-07 5.43E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 7.02E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.13E-09 2.46E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 2.50E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.50E-10 8.76E-08 mg/kg-day 2.00E-02 mg/kg-day 4.38E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 8.60E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.28E-10 3.01E-07 mg/kg-day 4.00E-02 mg/kg-day 7.52E-06
Cadmium, diet 1.22E+00 mg/kg 3.02E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-09 mg/kg-day 2.50E-05 mg/kg-day 4.23E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 1.62E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.18E-09 5.68E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.85E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.08E-07 9.99E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.81E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.89E-09 6.33E-10 mg/kg-day 5.00E-05 mg/kg-day 1.27E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 7.21E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.27E-08 2.52E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 1.49E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.22E-08 mg/kg-day 2.00E-02 mg/kg-day 2.61E-06
PCBs (non DLC) 1.06E+00 mg/kg 3.68E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.35E-08 1.29E-07 mg/kg-day 2.00E-05 mg/kg-day 6.43E-03
PCBs, total 1.18E+00 mg/kg 4.09E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.19E-08 1.43E-07 mg/kg-day 2.00E-05 mg/kg-day 7.16E-03
PCB-TEQ 1.90E-05 mg/kg 1.41E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.12E-08 4.94E-13 mg/kg-day 7.00E-10 mg/kg-day 7.06E-04
TCDD-TEQ 6.56E-06 mg/kg 4.88E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.31E-09 1.71E-13 mg/kg-day 7.00E-10 mg/kg-day 2.44E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 3.42E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-04 mg/kg-day 3.00E+00 mg/kg-day 3.99E-05
TPH C9-C18 1.53E+02 mg/kg 3.79E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-05 mg/kg-day 1.00E-02 mg/kg-day 1.33E-03
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.75E-06 9.21E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.76E-06 9.19E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 2.12E-06 1.26E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.15E-06 1.30E-02
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TABLE 7.26.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) 1.12E-05 1.48E-01
Sitewide Surface Water (c) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.14E-05 1.52E-01

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

River Mile Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 1.55E-05 2.54E-01
PCB-TEQ & PCBs (non DLC) (b) 1.57E-05 2.60E-01

River Mile 3-6
Total PCBs (a) 1.41E-05 2.00E-01
PCB-TEQ & PCBs (non DLC) (b) 1.43E-05 2.05E-01

River Mile 6-9
Total PCBs (a) 3.55E-05 9.24E-01
PCB-TEQ & PCBs (non DLC) (b) 3.57E-05 9.31E-01

River Mile 6-9 East Bank
Total PCBs (a) 4.53E-05 1.27E+00
PCB-TEQ & PCBs (non DLC) (b) 4.56E-05 1.28E+00

River Mile 9-12
Total PCBs (a) 1.89E-05 3.52E-01
PCB-TEQ & PCBs (non DLC) (b) 1.91E-05 3.58E-01

River Mile 12-15
Total PCBs (a) 1.37E-05 2.07E-01
PCB-TEQ & PCBs (non DLC) (b) 1.39E-05 2.12E-01

River Mile 15-17.4
Total PCBs (a) 1.33E-05 1.61E-01
PCB-TEQ & PCBs (non DLC) (b) 1.35E-05 1.65E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk
Sediment Accessible RM0-3 Ingestion

Surface Aluminum 1.15E+04 mg/kg 2.80E-04 mg/kg-day 2.80E-04 (mg/kg-day)-1 NA
Sediment Antimony 8.56E-01 mg/kg 2.08E-08 mg/kg-day 2.08E-08 (mg/kg-day)-1 NA

Arsenic, total 1.07E+01 mg/kg 1.56E-07 mg/kg-day 1.56E-07 (mg/kg-day)-1 2.34E-07
Benzene 5.60E-04 mg/kg 1.36E-11 mg/kg-day 1.36E-11 (mg/kg-day)-1 7.49E-13
Benzo(a)anthracene 2.70E+00 mg/kg 2.21E-07 mg/kg-day 2.21E-07 (mg/kg-day)-1 1.61E-07
Benzo(a)pyrene 3.66E+00 mg/kg 2.99E-07 mg/kg-day 2.99E-07 (mg/kg-day)-1 2.19E-06
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.03E-07 mg/kg-day 3.03E-07 (mg/kg-day)-1 2.21E-07
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.67E-07 mg/kg-day 1.67E-07 (mg/kg-day)-1 1.22E-08
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.93E-07 mg/kg-day 1.93E-07 (mg/kg-day)-1 2.70E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.36E-07 mg/kg-day 2.36E-07 (mg/kg-day)-1 1.73E-09
Cadmium, diet 2.98E+00 mg/kg 7.25E-08 mg/kg-day 7.25E-08 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg 6.36E-07 mg/kg-day 6.36E-07 (mg/kg-day)-1 3.18E-07
Chromium, total 1.18E+02 mg/kg 2.87E-06 mg/kg-day 2.87E-06 (mg/kg-day)-1 NA
Chrysene 3.65E+00 mg/kg 2.99E-07 mg/kg-day 2.99E-07 (mg/kg-day)-1 2.18E-09
Cobalt 8.67E+00 mg/kg 2.11E-07 mg/kg-day 2.11E-07 (mg/kg-day)-1 NA
Copper 1.53E+02 mg/kg 3.72E-06 mg/kg-day 3.72E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.40E-08 mg/kg-day 3.40E-08 (mg/kg-day)-1 2.48E-07
Dieldrin 8.12E-03 mg/kg 1.97E-10 mg/kg-day 1.97E-10 (mg/kg-day)-1 3.16E-09
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.62E-07 mg/kg-day 1.62E-07 (mg/kg-day)-1 1.18E-07
Manganese, nondiet 3.54E+02 mg/kg 8.61E-06 mg/kg-day 8.61E-06 (mg/kg-day)-1 NA
Mercury, inorganic 2.60E+00 mg/kg 6.32E-08 mg/kg-day 6.32E-08 (mg/kg-day)-1 NA
Naphthalene 5.16E-01 mg/kg 1.25E-08 mg/kg-day 1.25E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 2.51E+00 mg/kg 6.10E-08 mg/kg-day 6.10E-08 (mg/kg-day)-1 1.22E-07
PCBs, total 2.64E+00 mg/kg 6.42E-08 mg/kg-day 6.42E-08 (mg/kg-day)-1 1.28E-07
PCB-TEQ 3.26E-05 mg/kg 7.93E-13 mg/kg-day 7.93E-13 (mg/kg-day)-1 1.19E-07
TCDD-TEQ 1.17E-03 mg/kg 2.85E-11 mg/kg-day 2.85E-11 (mg/kg-day)-1 4.27E-06
Thallium 1.90E-01 mg/kg 4.62E-09 mg/kg-day 4.62E-09 (mg/kg-day)-1 NA
TPH C19-C40 2.19E+03 mg/kg 5.33E-05 mg/kg-day 5.33E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.44E+02 mg/kg 5.93E-06 mg/kg-day 5.93E-06 (mg/kg-day)-1 NA
Trichloroethene 2.10E-03 mg/kg 1.72E-10 mg/kg-day 1.72E-10 (mg/kg-day)-1 7.90E-12
Vanadium 2.95E+01 mg/kg 7.17E-07 mg/kg-day 7.17E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 7.90E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.02E-06

Intake/Exposure 
Concentration
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TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.07E+01 mg/kg 1.06E-07 mg/kg-day 1.06E-07 (mg/kg-day)-1 1.59E-07
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.70E+00 mg/kg 2.07E-07 mg/kg-day 2.07E-07 (mg/kg-day)-1 1.51E-07
Benzo(a)pyrene 3.66E+00 mg/kg 2.81E-07 mg/kg-day 2.81E-07 (mg/kg-day)-1 2.05E-06
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.84E-07 mg/kg-day 2.84E-07 (mg/kg-day)-1 2.07E-07
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.57E-07 mg/kg-day 1.57E-07 (mg/kg-day)-1 1.14E-08
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 2.61E-07 mg/kg-day 2.61E-07 (mg/kg-day)-1 3.65E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.22E-07 mg/kg-day 2.22E-07 (mg/kg-day)-1 1.62E-09
Cadmium, diet 2.98E+00 mg/kg 9.81E-10 mg/kg-day 9.81E-10 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.65E+00 mg/kg 2.80E-07 mg/kg-day 2.80E-07 (mg/kg-day)-1 2.05E-09
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.19E-08 mg/kg-day 3.19E-08 (mg/kg-day)-1 2.33E-07
Dieldrin 8.12E-03 mg/kg 2.67E-10 mg/kg-day 2.67E-10 (mg/kg-day)-1 4.28E-09
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.52E-07 mg/kg-day 1.52E-07 (mg/kg-day)-1 1.11E-07
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.16E-01 mg/kg 2.21E-08 mg/kg-day 2.21E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 2.51E+00 mg/kg 1.16E-07 mg/kg-day 1.16E-07 (mg/kg-day)-1 2.31E-07
PCBs, total 2.64E+00 mg/kg 1.22E-07 mg/kg-day 1.22E-07 (mg/kg-day)-1 2.43E-07
PCB-TEQ 3.26E-05 mg/kg 3.22E-13 mg/kg-day 3.22E-13 (mg/kg-day)-1 4.83E-08
TCDD-TEQ 1.17E-03 mg/kg 1.16E-11 mg/kg-day 1.16E-11 (mg/kg-day)-1 1.73E-06
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.19E+03 mg/kg 7.21E-05 mg/kg-day 7.21E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.44E+02 mg/kg 8.04E-06 mg/kg-day 8.04E-06 (mg/kg-day)-1 NA
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.91E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.95E-06

RM0-3 Exposure Medium Total (Total PCBs) 1.28E-05
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.30E-05
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TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion
Surface Aluminum 1.19E+04 mg/kg 2.89E-04 mg/kg-day 2.89E-04 (mg/kg-day)-1 NA

Sediment Antimony 2.44E+00 mg/kg 5.93E-08 mg/kg-day 5.93E-08 (mg/kg-day)-1 NA
Arsenic, total 9.29E+00 mg/kg 1.36E-07 mg/kg-day 1.36E-07 (mg/kg-day)-1 2.03E-07
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.81E-07 mg/kg-day 3.81E-07 (mg/kg-day)-1 2.78E-07
Benzo(a)pyrene 3.92E+00 mg/kg 3.21E-07 mg/kg-day 3.21E-07 (mg/kg-day)-1 2.34E-06
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.59E-07 mg/kg-day 3.59E-07 (mg/kg-day)-1 2.62E-07
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.61E-07 mg/kg-day 1.61E-07 (mg/kg-day)-1 1.18E-08
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.24E-06 mg/kg-day 1.24E-06 (mg/kg-day)-1 1.74E-08
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 9.24E-07 mg/kg-day 9.24E-07 (mg/kg-day)-1 6.75E-09
Cadmium, diet 4.90E+00 mg/kg 1.19E-07 mg/kg-day 1.19E-07 (mg/kg-day)-1 NA
Chromium, hexavalent 5.39E+00 mg/kg 4.41E-07 mg/kg-day 4.41E-07 (mg/kg-day)-1 2.20E-07
Chromium, total 1.34E+02 mg/kg 3.26E-06 mg/kg-day 3.26E-06 (mg/kg-day)-1 NA
Chrysene 7.01E+00 mg/kg 5.73E-07 mg/kg-day 5.73E-07 (mg/kg-day)-1 4.19E-09
Cobalt 9.35E+00 mg/kg 2.27E-07 mg/kg-day 2.27E-07 (mg/kg-day)-1 NA
Copper 1.86E+02 mg/kg 4.52E-06 mg/kg-day 4.52E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.34E-08 mg/kg-day 3.34E-08 (mg/kg-day)-1 2.44E-07
Dieldrin 5.40E-03 mg/kg 1.31E-10 mg/kg-day 1.31E-10 (mg/kg-day)-1 2.10E-09
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.90E-07 mg/kg-day 1.90E-07 (mg/kg-day)-1 1.39E-07
Manganese, nondiet 4.57E+02 mg/kg 1.11E-05 mg/kg-day 1.11E-05 (mg/kg-day)-1 NA
Mercury, inorganic 2.78E+00 mg/kg 6.76E-08 mg/kg-day 6.76E-08 (mg/kg-day)-1 NA
Naphthalene 1.30E+00 mg/kg 3.16E-08 mg/kg-day 3.16E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 1.38E+00 mg/kg 3.36E-08 mg/kg-day 3.36E-08 (mg/kg-day)-1 6.71E-08
PCBs, total 1.46E+00 mg/kg 3.55E-08 mg/kg-day 3.55E-08 (mg/kg-day)-1 7.10E-08
PCB-TEQ 2.21E-05 mg/kg 5.37E-13 mg/kg-day 5.37E-13 (mg/kg-day)-1 8.06E-08
TCDD-TEQ 4.84E-04 mg/kg 1.18E-11 mg/kg-day 1.18E-11 (mg/kg-day)-1 1.77E-06
Thallium 2.04E-01 mg/kg 4.96E-09 mg/kg-day 4.96E-09 (mg/kg-day)-1 NA
TPH C19-C40 2.64E+03 mg/kg 6.42E-05 mg/kg-day 6.42E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.93E+02 mg/kg 7.13E-06 mg/kg-day 7.13E-06 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.98E+01 mg/kg 7.25E-07 mg/kg-day 7.25E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 5.57E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.64E-06
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TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.29E+00 mg/kg 9.18E-08 mg/kg-day 9.18E-08 (mg/kg-day)-1 1.38E-07
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.58E-07 mg/kg-day 3.58E-07 (mg/kg-day)-1 2.61E-07
Benzo(a)pyrene 3.92E+00 mg/kg 3.01E-07 mg/kg-day 3.01E-07 (mg/kg-day)-1 2.20E-06
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.37E-07 mg/kg-day 3.37E-07 (mg/kg-day)-1 2.46E-07
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.51E-07 mg/kg-day 1.51E-07 (mg/kg-day)-1 1.10E-08
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.68E-06 mg/kg-day 1.68E-06 (mg/kg-day)-1 2.35E-08
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 8.67E-07 mg/kg-day 8.67E-07 (mg/kg-day)-1 6.33E-09
Cadmium, diet 4.90E+00 mg/kg 1.61E-09 mg/kg-day 1.61E-09 (mg/kg-day)-1 NA
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 7.01E+00 mg/kg 5.38E-07 mg/kg-day 5.38E-07 (mg/kg-day)-1 3.93E-09
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.14E-08 mg/kg-day 3.14E-08 (mg/kg-day)-1 2.29E-07
Dieldrin 5.40E-03 mg/kg 1.78E-10 mg/kg-day 1.78E-10 (mg/kg-day)-1 2.85E-09
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.78E-07 mg/kg-day 1.78E-07 (mg/kg-day)-1 1.30E-07
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 1.30E+00 mg/kg 5.57E-08 mg/kg-day 5.57E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 1.38E+00 mg/kg 6.36E-08 mg/kg-day 6.36E-08 (mg/kg-day)-1 1.27E-07
PCBs, total 1.46E+00 mg/kg 6.73E-08 mg/kg-day 6.73E-08 (mg/kg-day)-1 1.35E-07
PCB-TEQ 2.21E-05 mg/kg 2.18E-13 mg/kg-day 2.18E-13 (mg/kg-day)-1 3.28E-08
TCDD-TEQ 4.84E-04 mg/kg 4.78E-12 mg/kg-day 4.78E-12 (mg/kg-day)-1 7.17E-07
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.64E+03 mg/kg 8.69E-05 mg/kg-day 8.69E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.93E+02 mg/kg 9.65E-06 mg/kg-day 9.65E-06 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.10E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.13E-06

RM3-6 Exposure Medium Total (Total PCBs) 9.67E-06
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 9.77E-06
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TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion
Surface Aluminum 1.26E+04 mg/kg 3.06E-04 mg/kg-day 3.06E-04 (mg/kg-day)-1 NA

Sediment Antimony 1.92E+00 mg/kg 4.67E-08 mg/kg-day 4.67E-08 (mg/kg-day)-1 NA
Arsenic, total 1.37E+01 mg/kg 2.00E-07 mg/kg-day 2.00E-07 (mg/kg-day)-1 3.00E-07
Benzene 2.60E-04 mg/kg 6.32E-12 mg/kg-day 6.32E-12 (mg/kg-day)-1 3.48E-13
Benzo(a)anthracene 3.26E+00 mg/kg 2.67E-07 mg/kg-day 2.67E-07 (mg/kg-day)-1 1.95E-07
Benzo(a)pyrene 4.93E+00 mg/kg 4.03E-07 mg/kg-day 4.03E-07 (mg/kg-day)-1 2.94E-06
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.98E-07 mg/kg-day 4.98E-07 (mg/kg-day)-1 3.64E-07
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.74E-07 mg/kg-day 1.74E-07 (mg/kg-day)-1 1.27E-08
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 6.83E-07 mg/kg-day 6.83E-07 (mg/kg-day)-1 9.57E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.57E-07 mg/kg-day 4.57E-07 (mg/kg-day)-1 3.34E-09
Cadmium, diet 8.78E+00 mg/kg 2.14E-07 mg/kg-day 2.14E-07 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.95E+02 mg/kg 7.17E-06 mg/kg-day 7.17E-06 (mg/kg-day)-1 NA
Chrysene 4.55E+00 mg/kg 3.72E-07 mg/kg-day 3.72E-07 (mg/kg-day)-1 2.72E-09
Cobalt 9.05E+00 mg/kg 2.20E-07 mg/kg-day 2.20E-07 (mg/kg-day)-1 NA
Copper 2.80E+02 mg/kg 6.81E-06 mg/kg-day 6.81E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.61E-08 mg/kg-day 5.61E-08 (mg/kg-day)-1 4.10E-07
Dieldrin 2.23E-02 mg/kg 5.42E-10 mg/kg-day 5.42E-10 (mg/kg-day)-1 8.68E-09
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.13E-07 mg/kg-day 2.13E-07 (mg/kg-day)-1 1.56E-07
Manganese, nondiet 6.06E+02 mg/kg 1.47E-05 mg/kg-day 1.47E-05 (mg/kg-day)-1 NA
Mercury, inorganic 5.06E+00 mg/kg 1.23E-07 mg/kg-day 1.23E-07 (mg/kg-day)-1 NA
Naphthalene 3.05E+00 mg/kg 7.42E-08 mg/kg-day 7.42E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 6.19E+00 mg/kg 1.51E-07 mg/kg-day 1.51E-07 (mg/kg-day)-1 3.01E-07
PCBs, total 6.51E+00 mg/kg 1.58E-07 mg/kg-day 1.58E-07 (mg/kg-day)-1 3.17E-07
PCB-TEQ 7.69E-05 mg/kg 1.87E-12 mg/kg-day 1.87E-12 (mg/kg-day)-1 2.81E-07
TCDD-TEQ 1.04E-02 mg/kg 2.53E-10 mg/kg-day 2.53E-10 (mg/kg-day)-1 3.79E-05
Thallium 2.30E-01 mg/kg 5.59E-09 mg/kg-day 5.59E-09 (mg/kg-day)-1 NA
TPH C19-C40 3.87E+03 mg/kg 9.41E-05 mg/kg-day 9.41E-05 (mg/kg-day)-1 NA
TPH C9-C18 5.40E+02 mg/kg 1.31E-05 mg/kg-day 1.31E-05 (mg/kg-day)-1 NA
Trichloroethene 5.00E-03 mg/kg 4.09E-10 mg/kg-day 4.09E-10 (mg/kg-day)-1 1.88E-11
Vanadium 3.96E+01 mg/kg 9.63E-07 mg/kg-day 9.63E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.27E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.29E-05
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TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.37E+01 mg/kg 1.35E-07 mg/kg-day 1.35E-07 (mg/kg-day)-1 2.03E-07
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.26E+00 mg/kg 2.50E-07 mg/kg-day 2.50E-07 (mg/kg-day)-1 1.83E-07
Benzo(a)pyrene 4.93E+00 mg/kg 3.78E-07 mg/kg-day 3.78E-07 (mg/kg-day)-1 2.76E-06
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.67E-07 mg/kg-day 4.67E-07 (mg/kg-day)-1 3.41E-07
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.63E-07 mg/kg-day 1.63E-07 (mg/kg-day)-1 1.19E-08
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 9.25E-07 mg/kg-day 9.25E-07 (mg/kg-day)-1 1.30E-08
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.29E-07 mg/kg-day 4.29E-07 (mg/kg-day)-1 3.13E-09
Cadmium, diet 8.78E+00 mg/kg 2.89E-09 mg/kg-day 2.89E-09 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.55E+00 mg/kg 3.49E-07 mg/kg-day 3.49E-07 (mg/kg-day)-1 2.55E-09
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.27E-08 mg/kg-day 5.27E-08 (mg/kg-day)-1 3.84E-07
Dieldrin 2.23E-02 mg/kg 7.34E-10 mg/kg-day 7.34E-10 (mg/kg-day)-1 1.18E-08
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.00E-07 mg/kg-day 2.00E-07 (mg/kg-day)-1 1.46E-07
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.05E+00 mg/kg 1.31E-07 mg/kg-day 1.31E-07 (mg/kg-day)-1 NA
PCBs (non DLC) 6.19E+00 mg/kg 2.85E-07 mg/kg-day 2.85E-07 (mg/kg-day)-1 5.71E-07
PCBs, total 6.51E+00 mg/kg 3.00E-07 mg/kg-day 3.00E-07 (mg/kg-day)-1 6.00E-07
PCB-TEQ 7.69E-05 mg/kg 7.60E-13 mg/kg-day 7.60E-13 (mg/kg-day)-1 1.14E-07
TCDD-TEQ 1.04E-02 mg/kg 1.03E-10 mg/kg-day 1.03E-10 (mg/kg-day)-1 1.54E-05
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 3.87E+03 mg/kg 1.27E-04 mg/kg-day 1.27E-04 (mg/kg-day)-1 NA
TPH C9-C18 5.40E+02 mg/kg 1.78E-05 mg/kg-day 1.78E-05 (mg/kg-day)-1 NA
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 2.01E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.02E-05

RM6-9 Exposure Medium Total (Total PCBs) 6.27E-05
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.31E-05
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TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion
Surface Aluminum 1.31E+04 mg/kg 3.19E-04 mg/kg-day 3.19E-04 (mg/kg-day)-1 NA

Sediment Antimony 2.45E+00 mg/kg 5.96E-08 mg/kg-day 5.96E-08 (mg/kg-day)-1 NA
Arsenic, total 1.64E+01 mg/kg 2.39E-07 mg/kg-day 2.39E-07 (mg/kg-day)-1 3.59E-07
Benzene 2.60E-04 mg/kg 6.32E-12 mg/kg-day 6.32E-12 (mg/kg-day)-1 3.48E-13
Benzo(a)anthracene 3.44E+00 mg/kg 2.81E-07 mg/kg-day 2.81E-07 (mg/kg-day)-1 2.05E-07
Benzo(a)pyrene 4.11E+00 mg/kg 3.36E-07 mg/kg-day 3.36E-07 (mg/kg-day)-1 2.45E-06
Benzo(b)fluoranthene 4.99E+00 mg/kg 4.08E-07 mg/kg-day 4.08E-07 (mg/kg-day)-1 2.98E-07
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.87E-07 mg/kg-day 1.87E-07 (mg/kg-day)-1 1.37E-08
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 8.68E-07 mg/kg-day 8.68E-07 (mg/kg-day)-1 1.22E-08
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.51E-07 mg/kg-day 3.51E-07 (mg/kg-day)-1 2.56E-09
Cadmium, diet 1.22E+01 mg/kg 2.97E-07 mg/kg-day 2.97E-07 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 3.99E+02 mg/kg 9.70E-06 mg/kg-day 9.70E-06 (mg/kg-day)-1 NA
Chrysene 4.75E+00 mg/kg 3.88E-07 mg/kg-day 3.88E-07 (mg/kg-day)-1 2.84E-09
Cobalt 9.22E+00 mg/kg 2.24E-07 mg/kg-day 2.24E-07 (mg/kg-day)-1 NA
Copper 3.08E+02 mg/kg 7.49E-06 mg/kg-day 7.49E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 4.02E-08 mg/kg-day 4.02E-08 (mg/kg-day)-1 2.93E-07
Dieldrin 3.27E-02 mg/kg 7.95E-10 mg/kg-day 7.95E-10 (mg/kg-day)-1 1.27E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.98E-07 mg/kg-day 1.98E-07 (mg/kg-day)-1 1.44E-07
Manganese, nondiet 5.38E+02 mg/kg 1.31E-05 mg/kg-day 1.31E-05 (mg/kg-day)-1 NA
Mercury, inorganic 6.51E+00 mg/kg 1.58E-07 mg/kg-day 1.58E-07 (mg/kg-day)-1 NA
Naphthalene 5.92E-01 mg/kg 1.44E-08 mg/kg-day 1.44E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 8.28E+00 mg/kg 2.01E-07 mg/kg-day 2.01E-07 (mg/kg-day)-1 4.03E-07
PCBs, total 8.71E+00 mg/kg 2.12E-07 mg/kg-day 2.12E-07 (mg/kg-day)-1 4.24E-07
PCB-TEQ 8.02E-05 mg/kg 1.95E-12 mg/kg-day 1.95E-12 (mg/kg-day)-1 2.93E-07
TCDD-TEQ 1.52E-02 mg/kg 3.70E-10 mg/kg-day 3.70E-10 (mg/kg-day)-1 5.54E-05
Thallium 2.54E-01 mg/kg 6.18E-09 mg/kg-day 6.18E-09 (mg/kg-day)-1 NA
TPH C19-C40 5.05E+03 mg/kg 1.23E-04 mg/kg-day 1.23E-04 (mg/kg-day)-1 NA
TPH C9-C18 7.06E+02 mg/kg 1.72E-05 mg/kg-day 1.72E-05 (mg/kg-day)-1 NA
Trichloroethene 3.50E-03 mg/kg 2.86E-10 mg/kg-day 2.86E-10 (mg/kg-day)-1 1.32E-11
Vanadium 5.57E+01 mg/kg 1.35E-06 mg/kg-day 1.35E-06 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 5.97E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.99E-05
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TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.64E+01 mg/kg 1.62E-07 mg/kg-day 1.62E-07 (mg/kg-day)-1 2.43E-07
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.44E+00 mg/kg 2.64E-07 mg/kg-day 2.64E-07 (mg/kg-day)-1 1.93E-07
Benzo(a)pyrene 4.11E+00 mg/kg 3.15E-07 mg/kg-day 3.15E-07 (mg/kg-day)-1 2.30E-06
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.83E-07 mg/kg-day 3.83E-07 (mg/kg-day)-1 2.80E-07
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.76E-07 mg/kg-day 1.76E-07 (mg/kg-day)-1 1.28E-08
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 1.18E-06 mg/kg-day 1.18E-06 (mg/kg-day)-1 1.65E-08
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.29E-07 mg/kg-day 3.29E-07 (mg/kg-day)-1 2.40E-09
Cadmium, diet 1.22E+01 mg/kg 4.02E-09 mg/kg-day 4.02E-09 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.75E+00 mg/kg 3.65E-07 mg/kg-day 3.65E-07 (mg/kg-day)-1 2.66E-09
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.77E-08 mg/kg-day 3.77E-08 (mg/kg-day)-1 2.75E-07
Dieldrin 3.27E-02 mg/kg 1.08E-09 mg/kg-day 1.08E-09 (mg/kg-day)-1 1.72E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.86E-07 mg/kg-day 1.86E-07 (mg/kg-day)-1 1.36E-07
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.92E-01 mg/kg 2.53E-08 mg/kg-day 2.53E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 8.28E+00 mg/kg 3.82E-07 mg/kg-day 3.82E-07 (mg/kg-day)-1 7.64E-07
PCBs, total 8.71E+00 mg/kg 4.02E-07 mg/kg-day 4.02E-07 (mg/kg-day)-1 8.03E-07
PCB-TEQ 8.02E-05 mg/kg 7.92E-13 mg/kg-day 7.92E-13 (mg/kg-day)-1 1.19E-07
TCDD-TEQ 1.52E-02 mg/kg 1.50E-10 mg/kg-day 1.50E-10 (mg/kg-day)-1 2.25E-05
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 5.05E+03 mg/kg 1.66E-04 mg/kg-day 1.66E-04 (mg/kg-day)-1 NA
TPH C9-C18 7.06E+02 mg/kg 2.33E-05 mg/kg-day 2.33E-05 (mg/kg-day)-1 NA
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 2.68E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.69E-05

RM6-9East Exposure Medium Total (Total PCBs) 8.65E-05
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.68E-05

Page 8 of 15
AECOM

Final

July 2017



TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion
Surface Aluminum 9.49E+03 mg/kg 2.31E-04 mg/kg-day 2.31E-04 (mg/kg-day)-1 NA

Sediment Antimony 1.99E+00 mg/kg 4.84E-08 mg/kg-day 4.84E-08 (mg/kg-day)-1 NA
Arsenic, total 1.03E+01 mg/kg 1.50E-07 mg/kg-day 1.50E-07 (mg/kg-day)-1 2.25E-07
Benzene 3.40E-04 mg/kg 8.27E-12 mg/kg-day 8.27E-12 (mg/kg-day)-1 4.55E-13
Benzo(a)anthracene 4.92E+00 mg/kg 4.02E-07 mg/kg-day 4.02E-07 (mg/kg-day)-1 2.94E-07
Benzo(a)pyrene 5.32E+00 mg/kg 4.35E-07 mg/kg-day 4.35E-07 (mg/kg-day)-1 3.18E-06
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.44E-07 mg/kg-day 5.44E-07 (mg/kg-day)-1 3.97E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.56E-07 mg/kg-day 2.56E-07 (mg/kg-day)-1 1.87E-08
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.06E-06 mg/kg-day 1.06E-06 (mg/kg-day)-1 1.48E-08
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.34E-07 mg/kg-day 2.34E-07 (mg/kg-day)-1 1.71E-09
Cadmium, diet 5.19E+00 mg/kg 1.26E-07 mg/kg-day 1.26E-07 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.97E+02 mg/kg 4.79E-06 mg/kg-day 4.79E-06 (mg/kg-day)-1 NA
Chrysene 4.34E+00 mg/kg 3.55E-07 mg/kg-day 3.55E-07 (mg/kg-day)-1 2.59E-09
Cobalt 7.37E+00 mg/kg 1.79E-07 mg/kg-day 1.79E-07 (mg/kg-day)-1 NA
Copper 1.63E+02 mg/kg 3.96E-06 mg/kg-day 3.96E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.71E-08 mg/kg-day 3.71E-08 (mg/kg-day)-1 2.71E-07
Dieldrin 7.52E-03 mg/kg 1.83E-10 mg/kg-day 1.83E-10 (mg/kg-day)-1 2.93E-09
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.68E-07 mg/kg-day 1.68E-07 (mg/kg-day)-1 1.22E-07
Manganese, nondiet 5.56E+02 mg/kg 1.35E-05 mg/kg-day 1.35E-05 (mg/kg-day)-1 NA
Mercury, inorganic 3.05E+00 mg/kg 7.42E-08 mg/kg-day 7.42E-08 (mg/kg-day)-1 NA
Naphthalene 5.68E-01 mg/kg 1.38E-08 mg/kg-day 1.38E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 3.45E+00 mg/kg 8.39E-08 mg/kg-day 8.39E-08 (mg/kg-day)-1 1.68E-07
PCBs, total 3.62E+00 mg/kg 8.80E-08 mg/kg-day 8.80E-08 (mg/kg-day)-1 1.76E-07
PCB-TEQ 4.69E-05 mg/kg 1.14E-12 mg/kg-day 1.14E-12 (mg/kg-day)-1 1.71E-07
TCDD-TEQ 2.48E-03 mg/kg 6.03E-11 mg/kg-day 6.03E-11 (mg/kg-day)-1 9.05E-06
Thallium 1.62E-01 mg/kg 3.94E-09 mg/kg-day 3.94E-09 (mg/kg-day)-1 NA
TPH C19-C40 2.24E+03 mg/kg 5.45E-05 mg/kg-day 5.45E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.59E+02 mg/kg 6.30E-06 mg/kg-day 6.30E-06 (mg/kg-day)-1 NA
Trichloroethene 6.00E-03 mg/kg 4.91E-10 mg/kg-day 4.91E-10 (mg/kg-day)-1 2.26E-11
Vanadium 2.72E+01 mg/kg 6.61E-07 mg/kg-day 6.61E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.37E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.39E-05
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TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.03E+01 mg/kg 1.02E-07 mg/kg-day 1.02E-07 (mg/kg-day)-1 1.53E-07
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.92E+00 mg/kg 3.78E-07 mg/kg-day 3.78E-07 (mg/kg-day)-1 2.76E-07
Benzo(a)pyrene 5.32E+00 mg/kg 4.08E-07 mg/kg-day 4.08E-07 (mg/kg-day)-1 2.98E-06
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.10E-07 mg/kg-day 5.10E-07 (mg/kg-day)-1 3.73E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.40E-07 mg/kg-day 2.40E-07 (mg/kg-day)-1 1.75E-08
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.43E-06 mg/kg-day 1.43E-06 (mg/kg-day)-1 2.01E-08
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.20E-07 mg/kg-day 2.20E-07 (mg/kg-day)-1 1.60E-09
Cadmium, diet 5.19E+00 mg/kg 1.71E-09 mg/kg-day 1.71E-09 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.34E+00 mg/kg 3.33E-07 mg/kg-day 3.33E-07 (mg/kg-day)-1 2.43E-09
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.48E-08 mg/kg-day 3.48E-08 (mg/kg-day)-1 2.54E-07
Dieldrin 7.52E-03 mg/kg 2.48E-10 mg/kg-day 2.48E-10 (mg/kg-day)-1 3.96E-09
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.57E-07 mg/kg-day 1.57E-07 (mg/kg-day)-1 1.15E-07
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.68E-01 mg/kg 2.43E-08 mg/kg-day 2.43E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 3.45E+00 mg/kg 1.59E-07 mg/kg-day 1.59E-07 (mg/kg-day)-1 3.18E-07
PCBs, total 3.62E+00 mg/kg 1.67E-07 mg/kg-day 1.67E-07 (mg/kg-day)-1 3.34E-07
PCB-TEQ 4.69E-05 mg/kg 4.63E-13 mg/kg-day 4.63E-13 (mg/kg-day)-1 6.95E-08
TCDD-TEQ 2.48E-03 mg/kg 2.45E-11 mg/kg-day 2.45E-11 (mg/kg-day)-1 3.68E-06
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.24E+03 mg/kg 7.38E-05 mg/kg-day 7.38E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.59E+02 mg/kg 8.53E-06 mg/kg-day 8.53E-06 (mg/kg-day)-1 NA
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 8.21E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.26E-06

RM9-12 Exposure Medium Total (Total PCBs) 2.20E-05
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.22E-05
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TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion
Surface Aluminum 8.12E+03 mg/kg 1.97E-04 mg/kg-day 1.97E-04 (mg/kg-day)-1 NA

Sediment Antimony 8.75E-01 mg/kg 2.13E-08 mg/kg-day 2.13E-08 (mg/kg-day)-1 NA
Arsenic, total 4.21E+00 mg/kg 6.14E-08 mg/kg-day 6.14E-08 (mg/kg-day)-1 9.21E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.10E-07 mg/kg-day 2.10E-07 (mg/kg-day)-1 1.53E-07
Benzo(a)pyrene 3.04E+00 mg/kg 2.49E-07 mg/kg-day 2.49E-07 (mg/kg-day)-1 1.81E-06
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.07E-07 mg/kg-day 3.07E-07 (mg/kg-day)-1 2.24E-07
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.41E-07 mg/kg-day 1.41E-07 (mg/kg-day)-1 1.03E-08
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.75E-07 mg/kg-day 2.75E-07 (mg/kg-day)-1 3.85E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.36E-07 mg/kg-day 1.36E-07 (mg/kg-day)-1 9.91E-10
Cadmium, diet 4.12E+00 mg/kg 1.00E-07 mg/kg-day 1.00E-07 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 6.97E+01 mg/kg 1.69E-06 mg/kg-day 1.69E-06 (mg/kg-day)-1 NA
Chrysene 3.60E+00 mg/kg 2.94E-07 mg/kg-day 2.94E-07 (mg/kg-day)-1 2.15E-09
Cobalt 6.55E+00 mg/kg 1.59E-07 mg/kg-day 1.59E-07 (mg/kg-day)-1 NA
Copper 1.11E+02 mg/kg 2.70E-06 mg/kg-day 2.70E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.69E-08 mg/kg-day 2.69E-08 (mg/kg-day)-1 1.96E-07
Dieldrin 6.87E-03 mg/kg 1.67E-10 mg/kg-day 1.67E-10 (mg/kg-day)-1 2.67E-09
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.55E-07 mg/kg-day 1.55E-07 (mg/kg-day)-1 1.13E-07
Manganese, nondiet 5.78E+02 mg/kg 1.41E-05 mg/kg-day 1.41E-05 (mg/kg-day)-1 NA
Mercury, inorganic 2.04E+00 mg/kg 4.96E-08 mg/kg-day 4.96E-08 (mg/kg-day)-1 NA
Naphthalene 3.72E-01 mg/kg 9.05E-09 mg/kg-day 9.05E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 2.92E+00 mg/kg 7.10E-08 mg/kg-day 7.10E-08 (mg/kg-day)-1 1.42E-07
PCBs, total 3.03E+00 mg/kg 7.37E-08 mg/kg-day 7.37E-08 (mg/kg-day)-1 1.47E-07
PCB-TEQ 1.93E-05 mg/kg 4.69E-13 mg/kg-day 4.69E-13 (mg/kg-day)-1 7.04E-08
TCDD-TEQ 4.70E-04 mg/kg 1.14E-11 mg/kg-day 1.14E-11 (mg/kg-day)-1 1.71E-06
Thallium 1.02E-01 mg/kg 2.48E-09 mg/kg-day 2.48E-09 (mg/kg-day)-1 NA
TPH C19-C40 1.88E+03 mg/kg 4.57E-05 mg/kg-day 4.57E-05 (mg/kg-day)-1 NA
TPH C9-C18 1.87E+02 mg/kg 4.55E-06 mg/kg-day 4.55E-06 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg 6.61E-07 mg/kg-day 6.61E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.48E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.54E-06
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TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.21E+00 mg/kg 4.16E-08 mg/kg-day 4.16E-08 (mg/kg-day)-1 6.24E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.97E-07 mg/kg-day 1.97E-07 (mg/kg-day)-1 1.44E-07
Benzo(a)pyrene 3.04E+00 mg/kg 2.33E-07 mg/kg-day 2.33E-07 (mg/kg-day)-1 1.70E-06
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.88E-07 mg/kg-day 2.88E-07 (mg/kg-day)-1 2.10E-07
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.33E-07 mg/kg-day 1.33E-07 (mg/kg-day)-1 9.69E-09
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 3.72E-07 mg/kg-day 3.72E-07 (mg/kg-day)-1 5.21E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.27E-07 mg/kg-day 1.27E-07 (mg/kg-day)-1 9.30E-10
Cadmium, diet 4.12E+00 mg/kg 1.36E-09 mg/kg-day 1.36E-09 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.60E+00 mg/kg 2.76E-07 mg/kg-day 2.76E-07 (mg/kg-day)-1 2.02E-09
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.53E-08 mg/kg-day 2.53E-08 (mg/kg-day)-1 1.84E-07
Dieldrin 6.87E-03 mg/kg 2.26E-10 mg/kg-day 2.26E-10 (mg/kg-day)-1 3.62E-09
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.45E-07 mg/kg-day 1.45E-07 (mg/kg-day)-1 1.06E-07
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.72E-01 mg/kg 1.59E-08 mg/kg-day 1.59E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 2.92E+00 mg/kg 1.35E-07 mg/kg-day 1.35E-07 (mg/kg-day)-1 2.69E-07
PCBs, total 3.03E+00 mg/kg 1.40E-07 mg/kg-day 1.40E-07 (mg/kg-day)-1 2.79E-07
PCB-TEQ 1.93E-05 mg/kg 1.91E-13 mg/kg-day 1.91E-13 (mg/kg-day)-1 2.86E-08
TCDD-TEQ 4.70E-04 mg/kg 4.64E-12 mg/kg-day 4.64E-12 (mg/kg-day)-1 6.97E-07
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.88E+03 mg/kg 6.19E-05 mg/kg-day 6.19E-05 (mg/kg-day)-1 NA
TPH C9-C18 1.87E+02 mg/kg 6.16E-06 mg/kg-day 6.16E-06 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 3.41E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-06

RM12-15 Exposure Medium Total (Total PCBs) 7.88E-06
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.97E-06
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TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion
Surface Aluminum 4.32E+03 mg/kg 1.05E-04 mg/kg-day 1.05E-04 (mg/kg-day)-1 NA

Sediment Antimony 3.88E+00 mg/kg 9.44E-08 mg/kg-day 9.44E-08 (mg/kg-day)-1 NA
Arsenic, total 4.23E+00 mg/kg 6.17E-08 mg/kg-day 6.17E-08 (mg/kg-day)-1 9.26E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.40E-07 mg/kg-day 3.40E-07 (mg/kg-day)-1 2.48E-07
Benzo(a)pyrene 4.82E+00 mg/kg 3.94E-07 mg/kg-day 3.94E-07 (mg/kg-day)-1 2.88E-06
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.94E-07 mg/kg-day 3.94E-07 (mg/kg-day)-1 2.88E-07
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.78E-07 mg/kg-day 1.78E-07 (mg/kg-day)-1 1.30E-08
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 2.46E-08 mg/kg-day 2.46E-08 (mg/kg-day)-1 3.44E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.18E-07 mg/kg-day 2.18E-07 (mg/kg-day)-1 1.59E-09
Cadmium, diet 1.22E+00 mg/kg 2.97E-08 mg/kg-day 2.97E-08 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.81E+01 mg/kg 6.83E-07 mg/kg-day 6.83E-07 (mg/kg-day)-1 NA
Chrysene 5.04E+00 mg/kg 4.12E-07 mg/kg-day 4.12E-07 (mg/kg-day)-1 3.01E-09
Cobalt 4.02E+00 mg/kg 9.78E-08 mg/kg-day 9.78E-08 (mg/kg-day)-1 NA
Copper 6.46E+01 mg/kg 1.57E-06 mg/kg-day 1.57E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 7.25E-08 mg/kg-day 7.25E-08 (mg/kg-day)-1 5.29E-07
Dieldrin 7.30E-03 mg/kg 1.78E-10 mg/kg-day 1.78E-10 (mg/kg-day)-1 2.84E-09
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.83E-07 mg/kg-day 1.83E-07 (mg/kg-day)-1 1.34E-07
Manganese, nondiet 3.78E+02 mg/kg 9.19E-06 mg/kg-day 9.19E-06 (mg/kg-day)-1 NA
Mercury, inorganic 4.88E-01 mg/kg 1.19E-08 mg/kg-day 1.19E-08 (mg/kg-day)-1 NA
Naphthalene 4.63E-01 mg/kg 1.13E-08 mg/kg-day 1.13E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 1.06E+00 mg/kg 2.58E-08 mg/kg-day 2.58E-08 (mg/kg-day)-1 5.16E-08
PCBs, total 1.18E+00 mg/kg 2.87E-08 mg/kg-day 2.87E-08 (mg/kg-day)-1 5.74E-08
PCB-TEQ 1.90E-05 mg/kg 4.62E-13 mg/kg-day 4.62E-13 (mg/kg-day)-1 6.93E-08
TCDD-TEQ 6.56E-06 mg/kg 1.60E-13 mg/kg-day 1.60E-13 (mg/kg-day)-1 2.39E-08
Thallium 7.63E-02 mg/kg 1.86E-09 mg/kg-day 1.86E-09 (mg/kg-day)-1 NA
TPH C19-C40 1.38E+03 mg/kg 3.36E-05 mg/kg-day 3.36E-05 (mg/kg-day)-1 NA
TPH C9-C18 1.53E+02 mg/kg 3.72E-06 mg/kg-day 3.72E-06 (mg/kg-day)-1 NA
Trichloroethene 3.00E-04 mg/kg 2.45E-11 mg/kg-day 2.45E-11 (mg/kg-day)-1 1.13E-12
Vanadium 1.28E+01 mg/kg 3.11E-07 mg/kg-day 3.11E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.27E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.33E-06
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TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.23E+00 mg/kg 4.18E-08 mg/kg-day 4.18E-08 (mg/kg-day)-1 6.27E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.19E-07 mg/kg-day 3.19E-07 (mg/kg-day)-1 2.33E-07
Benzo(a)pyrene 4.82E+00 mg/kg 3.70E-07 mg/kg-day 3.70E-07 (mg/kg-day)-1 2.70E-06
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.70E-07 mg/kg-day 3.70E-07 (mg/kg-day)-1 2.70E-07
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.67E-07 mg/kg-day 1.67E-07 (mg/kg-day)-1 1.22E-08
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 3.33E-08 mg/kg-day 3.33E-08 (mg/kg-day)-1 4.66E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.05E-07 mg/kg-day 2.05E-07 (mg/kg-day)-1 1.50E-09
Cadmium, diet 1.22E+00 mg/kg 4.02E-10 mg/kg-day 4.02E-10 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 5.04E+00 mg/kg 3.87E-07 mg/kg-day 3.87E-07 (mg/kg-day)-1 2.82E-09
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 6.80E-08 mg/kg-day 6.80E-08 (mg/kg-day)-1 4.96E-07
Dieldrin 7.30E-03 mg/kg 2.40E-10 mg/kg-day 2.40E-10 (mg/kg-day)-1 3.85E-09
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.72E-07 mg/kg-day 1.72E-07 (mg/kg-day)-1 1.26E-07
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 4.63E-01 mg/kg 1.98E-08 mg/kg-day 1.98E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 1.06E+00 mg/kg 4.89E-08 mg/kg-day 4.89E-08 (mg/kg-day)-1 9.77E-08
PCBs, total 1.18E+00 mg/kg 5.44E-08 mg/kg-day 5.44E-08 (mg/kg-day)-1 1.09E-07
PCB-TEQ 1.90E-05 mg/kg 1.88E-13 mg/kg-day 1.88E-13 (mg/kg-day)-1 2.82E-08
TCDD-TEQ 6.56E-06 mg/kg 6.48E-14 mg/kg-day 6.48E-14 (mg/kg-day)-1 9.72E-09
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.38E+03 mg/kg 4.54E-05 mg/kg-day 4.54E-05 (mg/kg-day)-1 NA
TPH C9-C18 1.53E+02 mg/kg 5.04E-06 mg/kg-day 5.04E-06 (mg/kg-day)-1 NA
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.03E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.05E-06

RM15-17.4 Exposure Medium Total (Total PCBs) 8.30E-06
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.38E-06
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TABLE 7.27.RME
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Surface Water (d) Exposure Medium Total (Total PCBs) 2.85E-05
Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.87E-05

Total of Receptor Risks
Accessible Surface Sediment by River Mile, Sitewide 

Surface Water

River Mile Total Cancer 
Risk

River Mile 0-3
Total PCBs (a) 4.13E-05
PCB-TEQ & PCBs (non DLC) (b) 4.16E-05

River Mile 3-6
Total PCBs (a) 3.81E-05
PCB-TEQ & PCBs (non DLC) (b) 3.84E-05

River Mile 6-9
Total PCBs (a) 9.12E-05
PCB-TEQ & PCBs (non DLC) (b) 9.18E-05

River Mile 6-9 East Bank
Total PCBs (a) 1.15E-04
PCB-TEQ & PCBs (non DLC) (b) 1.15E-04

River Mile 9-12
Total PCBs (a) 5.04E-05
PCB-TEQ & PCBs (non DLC) (b) 5.08E-05

River Mile 12-15
Total PCBs (a) 3.64E-05
PCB-TEQ & PCBs (non DLC) (b) 3.66E-05

River Mile 15-17.4
Total PCBs (a) 3.68E-05
PCB-TEQ & PCBs (non DLC) (b) 3.70E-05

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.

(a)  Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b)  Total cumulative risk for all COPCs excluding total PCBs.
(c)  See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic 

hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d)  Surface water risks are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface 

water risks by chemical. 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 2.07E-04 mg/kg-day NA (mg/kg-day)-1 NA 2.41E-03 mg/kg-day 1.00E+00 mg/kg-day 2.41E-03
Sediment Antimony 8.56E-01 mg/kg 1.54E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-07 mg/kg-day 4.00E-04 mg/kg-day 4.48E-04

Arsenic, total 1.07E+01 mg/kg 1.15E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.73E-07 1.35E-06 mg/kg-day 3.00E-04 mg/kg-day 4.48E-03
Benzene 5.60E-04 mg/kg 1.01E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.53E-13 1.17E-10 mg/kg-day 4.00E-03 mg/kg-day 2.93E-08
Benzo(a)anthracene 2.70E+00 mg/kg 2.04E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.49E-07 5.66E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 2.76E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.02E-06 7.67E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.79E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.04E-07 7.75E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.54E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.12E-08 4.27E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.42E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.99E-09 1.66E-06 mg/kg-day 2.00E-02 mg/kg-day 8.30E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.18E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.59E-09 6.05E-07 mg/kg-day 4.00E-02 mg/kg-day 1.51E-05
Cadmium, diet 2.98E+00 mg/kg 5.35E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.24E-07 mg/kg-day 1.00E-03 mg/kg-day 6.24E-04
Chromium, hexavalent 7.78E+00 mg/kg 5.87E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.93E-07 1.63E-06 mg/kg-day 3.00E-03 mg/kg-day 5.43E-04
Chromium, total 1.18E+02 mg/kg 2.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-05 mg/kg-day 1.50E+00 mg/kg-day 1.65E-05
Chrysene 3.65E+00 mg/kg 2.75E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.01E-09 7.65E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 1.56E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.82E-06 mg/kg-day 3.00E-04 mg/kg-day 6.05E-03
Copper 1.53E+02 mg/kg 2.75E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.21E-05 mg/kg-day 4.00E-02 mg/kg-day 8.01E-04
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.14E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.29E-07 8.72E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.46E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.33E-09 1.70E-09 mg/kg-day 5.00E-05 mg/kg-day 3.40E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.49E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.09E-07 4.15E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 6.36E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.42E-05 mg/kg-day 2.40E-02 mg/kg-day 3.09E-03
Mercury, inorganic 2.60E+00 mg/kg 4.67E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.45E-07 mg/kg-day 3.00E-04 mg/kg-day 1.82E-03
Naphthalene 5.16E-01 mg/kg 9.27E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-07 mg/kg-day 2.00E-02 mg/kg-day 5.41E-06
PCBs (non DLC) 2.51E+00 mg/kg 4.51E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.01E-08 5.26E-07 mg/kg-day 2.00E-05 mg/kg-day 2.63E-02
PCBs, total 2.64E+00 mg/kg 4.74E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.48E-08 5.53E-07 mg/kg-day 2.00E-05 mg/kg-day 2.77E-02
PCB-TEQ 3.26E-05 mg/kg 5.85E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.78E-08 6.83E-12 mg/kg-day 7.00E-10 mg/kg-day 9.76E-03
TCDD-TEQ 1.17E-03 mg/kg 2.10E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.15E-06 2.45E-10 mg/kg-day 7.00E-10 mg/kg-day 3.50E-01
Thallium 1.90E-01 mg/kg 3.41E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.98E-08 mg/kg-day 1.00E-05 mg/kg-day 3.98E-03
TPH C19-C40 2.19E+03 mg/kg 3.93E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.59E-04 mg/kg-day 3.00E+00 mg/kg-day 1.53E-04
TPH C9-C18 2.44E+02 mg/kg 4.38E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.11E-05 mg/kg-day 1.00E-02 mg/kg-day 5.11E-03
Trichloroethene 2.10E-03 mg/kg 1.58E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.29E-12 4.40E-10 mg/kg-day 5.00E-04 mg/kg-day 8.80E-07
Vanadium 2.95E+01 mg/kg 5.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.18E-06 mg/kg-day 5.04E-03 mg/kg-day 1.23E-03

Exposure Route Total (Total PCBs) (a) 6.44E-06 4.09E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.52E-06 4.17E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 2.62E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.93E-08 3.06E-07 mg/kg-day 3.00E-04 mg/kg-day 1.02E-03
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 1.20E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.78E-08 3.34E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 1.63E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.19E-06 4.53E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.65E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.20E-07 4.58E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 9.09E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.63E-09 2.52E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 6.46E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.05E-10 7.54E-07 mg/kg-day 2.00E-02 mg/kg-day 3.77E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.29E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.40E-10 3.58E-07 mg/kg-day 4.00E-02 mg/kg-day 8.94E-06
Cadmium, diet 2.98E+00 mg/kg 2.43E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.84E-09 mg/kg-day 2.50E-05 mg/kg-day 1.13E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 1.63E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.19E-09 4.52E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.85E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.35E-07 5.15E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 6.63E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.06E-09 7.73E-10 mg/kg-day 5.00E-05 mg/kg-day 1.55E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 8.82E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.44E-08 2.45E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 5.47E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.39E-08 mg/kg-day 2.00E-02 mg/kg-day 3.19E-06
PCBs (non DLC) 2.51E+00 mg/kg 2.87E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.73E-08 3.35E-07 mg/kg-day 2.00E-05 mg/kg-day 1.67E-02
PCBs, total 2.64E+00 mg/kg 3.02E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.03E-08 3.52E-07 mg/kg-day 2.00E-05 mg/kg-day 1.76E-02
PCB-TEQ 3.26E-05 mg/kg 7.98E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.20E-08 9.31E-13 mg/kg-day 7.00E-10 mg/kg-day 1.33E-03
TCDD-TEQ 1.17E-03 mg/kg 2.86E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.30E-07 3.34E-11 mg/kg-day 7.00E-10 mg/kg-day 4.77E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 1.79E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.08E-04 mg/kg-day 3.00E+00 mg/kg-day 6.95E-05
TPH C9-C18 2.44E+02 mg/kg 1.99E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.32E-05 mg/kg-day 1.00E-02 mg/kg-day 2.32E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.14E-06 6.89E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.15E-06 6.94E-02

RM0-3 Exposure Medium Total (Total PCBs) 8.58E-06 4.78E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.67E-06 4.87E-01
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 2.14E-04 mg/kg-day NA (mg/kg-day)-1 NA 2.49E-03 mg/kg-day 1.00E+00 mg/kg-day 2.49E-03

Sediment Antimony 2.44E+00 mg/kg 4.38E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.11E-07 mg/kg-day 4.00E-04 mg/kg-day 1.28E-03
Arsenic, total 9.29E+00 mg/kg 1.00E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.50E-07 1.17E-06 mg/kg-day 3.00E-04 mg/kg-day 3.89E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.51E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.57E-07 9.76E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 2.96E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.16E-06 8.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.31E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.42E-07 9.20E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.49E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.08E-08 4.13E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 9.16E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.28E-08 1.07E-05 mg/kg-day 2.00E-02 mg/kg-day 5.34E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 8.52E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.22E-09 2.37E-06 mg/kg-day 4.00E-02 mg/kg-day 5.92E-05
Cadmium, diet 4.90E+00 mg/kg 8.80E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.03E-06 mg/kg-day 1.00E-03 mg/kg-day 1.03E-03
Chromium, hexavalent 5.39E+00 mg/kg 4.07E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.03E-07 1.13E-06 mg/kg-day 3.00E-03 mg/kg-day 3.76E-04
Chromium, total 1.34E+02 mg/kg 2.41E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.81E-05 mg/kg-day 1.50E+00 mg/kg-day 1.87E-05
Chrysene 7.01E+00 mg/kg 5.29E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.86E-09 1.47E-06 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 1.68E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.96E-06 mg/kg-day 3.00E-04 mg/kg-day 6.53E-03
Copper 1.86E+02 mg/kg 3.34E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.90E-05 mg/kg-day 4.00E-02 mg/kg-day 9.74E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.08E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.25E-07 8.57E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 9.70E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.55E-09 1.13E-09 mg/kg-day 5.00E-05 mg/kg-day 2.26E-05
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.75E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-07 4.86E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 8.21E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.57E-05 mg/kg-day 2.40E-02 mg/kg-day 3.99E-03
Mercury, inorganic 2.78E+00 mg/kg 4.99E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.82E-07 mg/kg-day 3.00E-04 mg/kg-day 1.94E-03
Naphthalene 1.30E+00 mg/kg 2.33E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.72E-07 mg/kg-day 2.00E-02 mg/kg-day 1.36E-05
PCBs (non DLC) 1.38E+00 mg/kg 2.48E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.96E-08 2.89E-07 mg/kg-day 2.00E-05 mg/kg-day 1.45E-02
PCBs, total 1.46E+00 mg/kg 2.62E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.24E-08 3.06E-07 mg/kg-day 2.00E-05 mg/kg-day 1.53E-02
PCB-TEQ 2.21E-05 mg/kg 3.97E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.95E-08 4.63E-12 mg/kg-day 7.00E-10 mg/kg-day 6.61E-03
TCDD-TEQ 4.84E-04 mg/kg 8.69E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.30E-06 1.01E-10 mg/kg-day 7.00E-10 mg/kg-day 1.45E-01
Thallium 2.04E-01 mg/kg 3.66E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.27E-08 mg/kg-day 1.00E-05 mg/kg-day 4.27E-03
TPH C19-C40 2.64E+03 mg/kg 4.74E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.53E-04 mg/kg-day 3.00E+00 mg/kg-day 1.84E-04
TPH C9-C18 2.93E+02 mg/kg 5.26E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.14E-05 mg/kg-day 1.00E-02 mg/kg-day 6.14E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 5.35E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.24E-06 mg/kg-day 5.04E-03 mg/kg-day 1.24E-03

Exposure Route Total (Total PCBs) (a) 4.75E-06 1.95E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.81E-06 2.01E-01
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 2.27E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.41E-08 2.65E-07 mg/kg-day 3.00E-04 mg/kg-day 8.84E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.08E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.52E-07 5.77E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.75E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.27E-06 4.85E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.96E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.43E-07 5.43E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 8.78E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.41E-09 2.44E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 4.16E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.83E-09 4.86E-06 mg/kg-day 2.00E-02 mg/kg-day 2.43E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 5.03E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.68E-09 1.40E-06 mg/kg-day 4.00E-02 mg/kg-day 3.50E-05
Cadmium, diet 4.90E+00 mg/kg 4.00E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.66E-09 mg/kg-day 2.50E-05 mg/kg-day 1.87E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 3.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.28E-09 8.68E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.82E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.33E-07 5.06E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 4.41E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.05E-10 5.14E-10 mg/kg-day 5.00E-05 mg/kg-day 1.03E-05
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.03E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.55E-08 2.87E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 1.38E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.61E-07 mg/kg-day 2.00E-02 mg/kg-day 8.04E-06
PCBs (non DLC) 1.38E+00 mg/kg 1.58E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.15E-08 1.84E-07 mg/kg-day 2.00E-05 mg/kg-day 9.20E-03
PCBs, total 1.46E+00 mg/kg 1.67E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.34E-08 1.95E-07 mg/kg-day 2.00E-05 mg/kg-day 9.73E-03
PCB-TEQ 2.21E-05 mg/kg 5.41E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.12E-09 6.31E-13 mg/kg-day 7.00E-10 mg/kg-day 9.02E-04
TCDD-TEQ 4.84E-04 mg/kg 1.18E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.78E-07 1.38E-11 mg/kg-day 7.00E-10 mg/kg-day 1.97E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 2.15E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-04 mg/kg-day 3.00E+00 mg/kg-day 8.38E-05
TPH C9-C18 2.93E+02 mg/kg 2.39E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-05 mg/kg-day 1.00E-02 mg/kg-day 2.79E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.04E-06 3.37E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.05E-06 3.41E-02

RM3-6 Exposure Medium Total (Total PCBs) 6.80E-06 2.29E-01
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.86E-06 2.35E-01
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 2.26E-04 mg/kg-day NA (mg/kg-day)-1 NA 2.64E-03 mg/kg-day 1.00E+00 mg/kg-day 2.64E-03

Sediment Antimony 1.92E+00 mg/kg 3.45E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.02E-07 mg/kg-day 4.00E-04 mg/kg-day 1.01E-03
Arsenic, total 1.37E+01 mg/kg 1.48E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.21E-07 1.72E-06 mg/kg-day 3.00E-04 mg/kg-day 5.74E-03
Benzene 2.60E-04 mg/kg 4.67E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.57E-13 5.45E-11 mg/kg-day 4.00E-03 mg/kg-day 1.36E-08
Benzo(a)anthracene 3.26E+00 mg/kg 2.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.79E-07 6.83E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 3.72E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.71E-06 1.03E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.59E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.35E-07 1.28E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.61E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.17E-08 4.46E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 5.05E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.06E-09 5.89E-06 mg/kg-day 2.00E-02 mg/kg-day 2.94E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.22E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.08E-09 1.17E-06 mg/kg-day 4.00E-02 mg/kg-day 2.93E-05
Cadmium, diet 8.78E+00 mg/kg 1.58E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.84E-06 mg/kg-day 1.00E-03 mg/kg-day 1.84E-03
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 5.30E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.18E-05 mg/kg-day 1.50E+00 mg/kg-day 4.12E-05
Chrysene 4.55E+00 mg/kg 3.43E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.51E-09 9.53E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 1.63E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.90E-06 mg/kg-day 3.00E-04 mg/kg-day 6.32E-03
Copper 2.80E+02 mg/kg 5.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.87E-05 mg/kg-day 4.00E-02 mg/kg-day 1.47E-03
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.17E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.78E-07 1.44E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 4.00E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.41E-09 4.67E-09 mg/kg-day 5.00E-05 mg/kg-day 9.34E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.97E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.44E-07 5.47E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 1.09E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.27E-04 mg/kg-day 2.40E-02 mg/kg-day 5.29E-03
Mercury, inorganic 5.06E+00 mg/kg 9.09E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-06 mg/kg-day 3.00E-04 mg/kg-day 3.53E-03
Naphthalene 3.05E+00 mg/kg 5.48E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.39E-07 mg/kg-day 2.00E-02 mg/kg-day 3.20E-05
PCBs (non DLC) 6.19E+00 mg/kg 1.11E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.22E-07 1.30E-06 mg/kg-day 2.00E-05 mg/kg-day 6.48E-02
PCBs, total 6.51E+00 mg/kg 1.17E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.34E-07 1.36E-06 mg/kg-day 2.00E-05 mg/kg-day 6.82E-02
PCB-TEQ 7.69E-05 mg/kg 1.38E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.07E-07 1.61E-11 mg/kg-day 7.00E-10 mg/kg-day 2.30E-02
TCDD-TEQ 1.04E-02 mg/kg 1.87E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.80E-05 2.18E-09 mg/kg-day 7.00E-10 mg/kg-day 3.11E+00
Thallium 2.30E-01 mg/kg 4.13E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.82E-08 mg/kg-day 1.00E-05 mg/kg-day 4.82E-03
TPH C19-C40 3.87E+03 mg/kg 6.95E-05 mg/kg-day NA (mg/kg-day)-1 NA 8.11E-04 mg/kg-day 3.00E+00 mg/kg-day 2.70E-04
TPH C9-C18 5.40E+02 mg/kg 9.70E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-04 mg/kg-day 1.00E-02 mg/kg-day 1.13E-02
Trichloroethene 5.00E-03 mg/kg 3.77E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.73E-11 1.05E-09 mg/kg-day 5.00E-04 mg/kg-day 2.10E-06
Vanadium 3.96E+01 mg/kg 7.11E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.30E-06 mg/kg-day 5.04E-03 mg/kg-day 1.65E-03

Exposure Route Total (Total PCBs) (a) 3.23E-05 3.23E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.24E-05 3.25E+00
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 3.35E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.03E-08 3.91E-07 mg/kg-day 3.00E-04 mg/kg-day 1.30E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 1.45E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-07 4.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 2.20E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.60E-06 6.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 2.71E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.98E-07 7.54E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 9.49E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.93E-09 2.64E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 2.29E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.21E-09 2.68E-06 mg/kg-day 2.00E-02 mg/kg-day 1.34E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 2.49E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.82E-09 6.92E-07 mg/kg-day 4.00E-02 mg/kg-day 1.73E-05
Cadmium, diet 8.78E+00 mg/kg 7.16E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.36E-09 mg/kg-day 2.50E-05 mg/kg-day 3.34E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 2.03E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.48E-09 5.63E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 3.06E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.23E-07 8.49E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.82E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.91E-09 2.12E-09 mg/kg-day 5.00E-05 mg/kg-day 4.25E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.16E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.49E-08 3.23E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 3.24E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.77E-07 mg/kg-day 2.00E-02 mg/kg-day 1.89E-05
PCBs (non DLC) 6.19E+00 mg/kg 7.07E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.41E-07 8.25E-07 mg/kg-day 2.00E-05 mg/kg-day 4.13E-02
PCBs, total 6.51E+00 mg/kg 7.44E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.49E-07 8.68E-07 mg/kg-day 2.00E-05 mg/kg-day 4.34E-02
PCB-TEQ 7.69E-05 mg/kg 1.88E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.82E-08 2.20E-12 mg/kg-day 7.00E-10 mg/kg-day 3.14E-03
TCDD-TEQ 1.04E-02 mg/kg 2.55E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.82E-06 2.97E-10 mg/kg-day 7.00E-10 mg/kg-day 4.24E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 3.16E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.68E-04 mg/kg-day 3.00E+00 mg/kg-day 1.23E-04
TPH C9-C18 5.40E+02 mg/kg 4.41E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.14E-05 mg/kg-day 1.00E-02 mg/kg-day 5.14E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 6.25E-06 4.75E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.27E-06 4.76E-01

RM6-9 Exposure Medium Total (Total PCBs) 3.85E-05 3.70E+00
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.87E-05 3.72E+00
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 2.35E-04 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-03 mg/kg-day 1.00E+00 mg/kg-day 2.74E-03

Sediment Antimony 2.45E+00 mg/kg 4.40E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.13E-07 mg/kg-day 4.00E-04 mg/kg-day 1.28E-03
Arsenic, total 1.64E+01 mg/kg 1.77E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.65E-07 2.06E-06 mg/kg-day 3.00E-04 mg/kg-day 6.87E-03
Benzene 2.60E-04 mg/kg 4.67E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.57E-13 5.45E-11 mg/kg-day 4.00E-03 mg/kg-day 1.36E-08
Benzo(a)anthracene 3.44E+00 mg/kg 2.59E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.89E-07 7.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 3.10E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.26E-06 8.61E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.76E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.75E-07 1.05E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.73E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.26E-08 4.80E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 6.41E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.98E-09 7.48E-06 mg/kg-day 2.00E-02 mg/kg-day 3.74E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.24E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.36E-09 8.99E-07 mg/kg-day 4.00E-02 mg/kg-day 2.25E-05
Cadmium, diet 1.22E+01 mg/kg 2.19E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.56E-06 mg/kg-day 1.00E-03 mg/kg-day 2.56E-03
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 7.17E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.36E-05 mg/kg-day 1.50E+00 mg/kg-day 5.57E-05
Chrysene 4.75E+00 mg/kg 3.58E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.62E-09 9.95E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 1.66E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.93E-06 mg/kg-day 3.00E-04 mg/kg-day 6.44E-03
Copper 3.08E+02 mg/kg 5.53E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.45E-05 mg/kg-day 4.00E-02 mg/kg-day 1.61E-03
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.70E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.70E-07 1.03E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 5.87E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.40E-09 6.85E-09 mg/kg-day 5.00E-05 mg/kg-day 1.37E-04
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.83E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.33E-07 5.07E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 9.66E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-04 mg/kg-day 2.40E-02 mg/kg-day 4.70E-03
Mercury, inorganic 6.51E+00 mg/kg 1.17E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.36E-06 mg/kg-day 3.00E-04 mg/kg-day 4.55E-03
Naphthalene 5.92E-01 mg/kg 1.06E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-07 mg/kg-day 2.00E-02 mg/kg-day 6.20E-06
PCBs (non DLC) 8.28E+00 mg/kg 1.49E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.97E-07 1.73E-06 mg/kg-day 2.00E-05 mg/kg-day 8.67E-02
PCBs, total 8.71E+00 mg/kg 1.56E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.13E-07 1.82E-06 mg/kg-day 2.00E-05 mg/kg-day 9.12E-02
PCB-TEQ 8.02E-05 mg/kg 1.44E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.16E-07 1.68E-11 mg/kg-day 7.00E-10 mg/kg-day 2.40E-02
TCDD-TEQ 1.52E-02 mg/kg 2.73E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.09E-05 3.18E-09 mg/kg-day 7.00E-10 mg/kg-day 4.55E+00
Thallium 2.54E-01 mg/kg 4.56E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.32E-08 mg/kg-day 1.00E-05 mg/kg-day 5.32E-03
TPH C19-C40 5.05E+03 mg/kg 9.07E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-03 mg/kg-day 3.00E+00 mg/kg-day 3.53E-04
TPH C9-C18 7.06E+02 mg/kg 1.27E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.48E-04 mg/kg-day 1.00E-02 mg/kg-day 1.48E-02
Trichloroethene 3.50E-03 mg/kg 2.64E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.21E-11 7.33E-10 mg/kg-day 5.00E-04 mg/kg-day 1.47E-06
Vanadium 5.57E+01 mg/kg 1.00E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.17E-05 mg/kg-day 5.04E-03 mg/kg-day 2.32E-03

Exposure Route Total (Total PCBs) (a) 4.47E-05 4.69E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.49E-05 4.71E+00
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 4.01E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.02E-08 4.68E-07 mg/kg-day 3.00E-04 mg/kg-day 1.56E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 1.53E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.12E-07 4.26E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.83E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.34E-06 5.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.22E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.62E-07 6.18E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.02E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.45E-09 2.83E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.91E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.08E-09 3.40E-06 mg/kg-day 2.00E-02 mg/kg-day 1.70E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.91E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.40E-09 5.31E-07 mg/kg-day 4.00E-02 mg/kg-day 1.33E-05
Cadmium, diet 1.22E+01 mg/kg 9.96E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.16E-08 mg/kg-day 2.50E-05 mg/kg-day 4.65E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 2.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.54E-09 5.88E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 2.19E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.60E-07 6.08E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.67E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.27E-09 3.11E-09 mg/kg-day 5.00E-05 mg/kg-day 6.23E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.08E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.87E-08 3.00E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 6.28E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.33E-08 mg/kg-day 2.00E-02 mg/kg-day 3.66E-06
PCBs (non DLC) 8.28E+00 mg/kg 9.46E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.89E-07 1.10E-06 mg/kg-day 2.00E-05 mg/kg-day 5.52E-02
PCBs, total 8.71E+00 mg/kg 9.95E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.99E-07 1.16E-06 mg/kg-day 2.00E-05 mg/kg-day 5.80E-02
PCB-TEQ 8.02E-05 mg/kg 1.96E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.94E-08 2.29E-12 mg/kg-day 7.00E-10 mg/kg-day 3.27E-03
TCDD-TEQ 1.52E-02 mg/kg 3.72E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.58E-06 4.34E-10 mg/kg-day 7.00E-10 mg/kg-day 6.20E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 4.12E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.81E-04 mg/kg-day 3.00E+00 mg/kg-day 1.60E-04
TPH C9-C18 7.06E+02 mg/kg 5.76E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.72E-05 mg/kg-day 1.00E-02 mg/kg-day 6.72E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 7.71E-06 6.87E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.73E-06 6.88E-01

RM6-9East Exposure Medium Total (Total PCBs) 5.24E-05 5.38E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.26E-05 5.40E+00
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 1.70E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.99E-03 mg/kg-day 1.00E+00 mg/kg-day 1.99E-03

Sediment Antimony 1.99E+00 mg/kg 3.57E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.17E-07 mg/kg-day 4.00E-04 mg/kg-day 1.04E-03
Arsenic, total 1.03E+01 mg/kg 1.11E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.66E-07 1.29E-06 mg/kg-day 3.00E-04 mg/kg-day 4.32E-03
Benzene 3.40E-04 mg/kg 6.11E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.36E-13 7.12E-11 mg/kg-day 4.00E-03 mg/kg-day 1.78E-08
Benzo(a)anthracene 4.92E+00 mg/kg 3.71E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.71E-07 1.03E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 4.01E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.93E-06 1.11E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.02E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.66E-07 1.39E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.36E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.72E-08 6.56E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 7.81E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.09E-08 9.11E-06 mg/kg-day 2.00E-02 mg/kg-day 4.56E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.16E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.57E-09 5.99E-07 mg/kg-day 4.00E-02 mg/kg-day 1.50E-05
Cadmium, diet 5.19E+00 mg/kg 9.32E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-06 mg/kg-day 1.00E-03 mg/kg-day 1.09E-03
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 3.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.13E-05 mg/kg-day 1.50E+00 mg/kg-day 2.75E-05
Chrysene 4.34E+00 mg/kg 3.27E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.39E-09 9.09E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 1.32E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.54E-06 mg/kg-day 3.00E-04 mg/kg-day 5.15E-03
Copper 1.63E+02 mg/kg 2.93E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.41E-05 mg/kg-day 4.00E-02 mg/kg-day 8.54E-04
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.42E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.50E-07 9.51E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.35E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.16E-09 1.58E-09 mg/kg-day 5.00E-05 mg/kg-day 3.15E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.55E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-07 4.29E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 9.98E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.16E-04 mg/kg-day 2.40E-02 mg/kg-day 4.85E-03
Mercury, inorganic 3.05E+00 mg/kg 5.48E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.39E-07 mg/kg-day 3.00E-04 mg/kg-day 2.13E-03
Naphthalene 5.68E-01 mg/kg 1.02E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.19E-07 mg/kg-day 2.00E-02 mg/kg-day 5.95E-06
PCBs (non DLC) 3.45E+00 mg/kg 6.20E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.24E-07 7.23E-07 mg/kg-day 2.00E-05 mg/kg-day 3.61E-02
PCBs, total 3.62E+00 mg/kg 6.50E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.30E-07 7.58E-07 mg/kg-day 2.00E-05 mg/kg-day 3.79E-02
PCB-TEQ 4.69E-05 mg/kg 8.42E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.26E-07 9.83E-12 mg/kg-day 7.00E-10 mg/kg-day 1.40E-02
TCDD-TEQ 2.48E-03 mg/kg 4.45E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.68E-06 5.20E-10 mg/kg-day 7.00E-10 mg/kg-day 7.42E-01
Thallium 1.62E-01 mg/kg 2.91E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.39E-08 mg/kg-day 1.00E-05 mg/kg-day 3.39E-03
TPH C19-C40 2.24E+03 mg/kg 4.02E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.69E-04 mg/kg-day 3.00E+00 mg/kg-day 1.56E-04
TPH C9-C18 2.59E+02 mg/kg 4.65E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.43E-05 mg/kg-day 1.00E-02 mg/kg-day 5.43E-03
Trichloroethene 6.00E-03 mg/kg 4.53E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.08E-11 1.26E-09 mg/kg-day 5.00E-04 mg/kg-day 2.51E-06
Vanadium 2.72E+01 mg/kg 4.88E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.70E-06 mg/kg-day 5.04E-03 mg/kg-day 1.13E-03

Exposure Route Total (Total PCBs) (a) 1.09E-05 8.12E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.11E-05 8.24E-01
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 2.52E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.78E-08 2.94E-07 mg/kg-day 3.00E-04 mg/kg-day 9.81E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 2.19E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.60E-07 6.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 2.37E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.73E-06 6.58E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.96E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.16E-07 8.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.39E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.02E-08 3.87E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 3.55E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.97E-09 4.14E-06 mg/kg-day 2.00E-02 mg/kg-day 2.07E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.27E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.30E-10 3.54E-07 mg/kg-day 4.00E-02 mg/kg-day 8.85E-06
Cadmium, diet 5.19E+00 mg/kg 4.24E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.94E-09 mg/kg-day 2.50E-05 mg/kg-day 1.98E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 1.93E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.41E-09 5.37E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.02E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.48E-07 5.62E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 6.14E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.82E-10 7.16E-10 mg/kg-day 5.00E-05 mg/kg-day 1.43E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 9.13E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.67E-08 2.54E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 6.03E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.03E-08 mg/kg-day 2.00E-02 mg/kg-day 3.51E-06
PCBs (non DLC) 3.45E+00 mg/kg 3.94E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.88E-08 4.60E-07 mg/kg-day 2.00E-05 mg/kg-day 2.30E-02
PCBs, total 3.62E+00 mg/kg 4.14E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.27E-08 4.82E-07 mg/kg-day 2.00E-05 mg/kg-day 2.41E-02
PCB-TEQ 4.69E-05 mg/kg 1.15E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.72E-08 1.34E-12 mg/kg-day 7.00E-10 mg/kg-day 1.91E-03
TCDD-TEQ 2.48E-03 mg/kg 6.07E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.11E-07 7.08E-11 mg/kg-day 7.00E-10 mg/kg-day 1.01E-01
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 1.83E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.13E-04 mg/kg-day 3.00E+00 mg/kg-day 7.11E-05
TPH C9-C18 2.59E+02 mg/kg 2.11E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-05 mg/kg-day 1.00E-02 mg/kg-day 2.47E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 3.37E-06 1.29E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.38E-06 1.30E-01

RM9-12 Exposure Medium Total (Total PCBs) 1.43E-05 9.42E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.44E-05 9.55E-01
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 1.46E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-03 mg/kg-day 1.00E+00 mg/kg-day 1.70E-03

Sediment Antimony 8.75E-01 mg/kg 1.57E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.83E-07 mg/kg-day 4.00E-04 mg/kg-day 4.58E-04
Arsenic, total 4.21E+00 mg/kg 4.54E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.80E-08 5.29E-07 mg/kg-day 3.00E-04 mg/kg-day 1.76E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.94E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.42E-07 5.38E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.29E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.67E-06 6.37E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.83E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.06E-07 7.86E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.30E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.53E-09 3.62E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.03E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.84E-09 2.37E-06 mg/kg-day 2.00E-02 mg/kg-day 1.18E-04
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.25E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.14E-10 3.48E-07 mg/kg-day 4.00E-02 mg/kg-day 8.69E-06
Cadmium, diet 4.12E+00 mg/kg 7.40E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.63E-07 mg/kg-day 1.00E-03 mg/kg-day 8.63E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 1.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-05 mg/kg-day 1.50E+00 mg/kg-day 9.74E-06
Chrysene 3.60E+00 mg/kg 2.72E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.98E-09 7.54E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 1.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.37E-06 mg/kg-day 3.00E-04 mg/kg-day 4.57E-03
Copper 1.11E+02 mg/kg 1.99E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.33E-05 mg/kg-day 4.00E-02 mg/kg-day 5.81E-04
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.48E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.81E-07 6.89E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.23E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.97E-09 1.44E-09 mg/kg-day 5.00E-05 mg/kg-day 2.88E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.43E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-07 3.96E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 1.04E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-04 mg/kg-day 2.40E-02 mg/kg-day 5.05E-03
Mercury, inorganic 2.04E+00 mg/kg 3.66E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.27E-07 mg/kg-day 3.00E-04 mg/kg-day 1.42E-03
Naphthalene 3.72E-01 mg/kg 6.68E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.79E-08 mg/kg-day 2.00E-02 mg/kg-day 3.90E-06
PCBs (non DLC) 2.92E+00 mg/kg 5.24E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.05E-07 6.12E-07 mg/kg-day 2.00E-05 mg/kg-day 3.06E-02
PCBs, total 3.03E+00 mg/kg 5.44E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.09E-07 6.35E-07 mg/kg-day 2.00E-05 mg/kg-day 3.17E-02
PCB-TEQ 1.93E-05 mg/kg 3.47E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.20E-08 4.04E-12 mg/kg-day 7.00E-10 mg/kg-day 5.78E-03
TCDD-TEQ 4.70E-04 mg/kg 8.44E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.27E-06 9.85E-11 mg/kg-day 7.00E-10 mg/kg-day 1.41E-01
Thallium 1.02E-01 mg/kg 1.83E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.14E-08 mg/kg-day 1.00E-05 mg/kg-day 2.14E-03
TPH C19-C40 1.88E+03 mg/kg 3.38E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.94E-04 mg/kg-day 3.00E+00 mg/kg-day 1.31E-04
TPH C9-C18 1.87E+02 mg/kg 3.36E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.92E-05 mg/kg-day 1.00E-02 mg/kg-day 3.92E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 4.88E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.70E-06 mg/kg-day 5.04E-03 mg/kg-day 1.13E-03

Exposure Route Total (Total PCBs) (a) 3.77E-06 1.96E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.82E-06 2.01E-01
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 1.03E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.55E-08 1.20E-07 mg/kg-day 3.00E-04 mg/kg-day 4.01E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.15E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.36E-08 3.18E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 1.35E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.89E-07 3.76E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.67E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.22E-07 4.64E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 7.71E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.63E-09 2.14E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 9.22E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.29E-09 1.08E-06 mg/kg-day 2.00E-02 mg/kg-day 5.38E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 7.40E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.40E-10 2.05E-07 mg/kg-day 4.00E-02 mg/kg-day 5.14E-06
Cadmium, diet 4.12E+00 mg/kg 3.36E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.92E-09 mg/kg-day 2.50E-05 mg/kg-day 1.57E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 1.60E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.17E-09 4.46E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.47E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.07E-07 4.07E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 5.61E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.97E-10 6.54E-10 mg/kg-day 5.00E-05 mg/kg-day 1.31E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 8.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.15E-08 2.34E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 3.95E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.60E-08 mg/kg-day 2.00E-02 mg/kg-day 2.30E-06
PCBs (non DLC) 2.92E+00 mg/kg 3.34E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.67E-08 3.89E-07 mg/kg-day 2.00E-05 mg/kg-day 1.95E-02
PCBs, total 3.03E+00 mg/kg 3.46E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.92E-08 4.04E-07 mg/kg-day 2.00E-05 mg/kg-day 2.02E-02
PCB-TEQ 1.93E-05 mg/kg 4.72E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.09E-09 5.51E-13 mg/kg-day 7.00E-10 mg/kg-day 7.87E-04
TCDD-TEQ 4.70E-04 mg/kg 1.15E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.73E-07 1.34E-11 mg/kg-day 7.00E-10 mg/kg-day 1.92E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 1.53E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-04 mg/kg-day 3.00E+00 mg/kg-day 5.97E-05
TPH C9-C18 1.87E+02 mg/kg 1.53E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.78E-05 mg/kg-day 1.00E-02 mg/kg-day 1.78E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.63E-06 4.18E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.63E-06 4.19E-02

RM12-15 Exposure Medium Total (Total PCBs) 5.40E-06 2.38E-01
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.45E-06 2.43E-01
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 7.76E-05 mg/kg-day NA (mg/kg-day)-1 NA 9.05E-04 mg/kg-day 1.00E+00 mg/kg-day 9.05E-04

Sediment Antimony 3.88E+00 mg/kg 6.97E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.13E-07 mg/kg-day 4.00E-04 mg/kg-day 2.03E-03
Arsenic, total 4.23E+00 mg/kg 4.56E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.84E-08 5.32E-07 mg/kg-day 3.00E-04 mg/kg-day 1.77E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.14E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.29E-07 8.72E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 3.64E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.65E-06 1.01E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.64E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.65E-07 1.01E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.64E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.20E-08 4.57E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 1.81E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.54E-10 2.12E-07 mg/kg-day 2.00E-02 mg/kg-day 1.06E-05
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.01E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.47E-09 5.59E-07 mg/kg-day 4.00E-02 mg/kg-day 1.40E-05
Cadmium, diet 1.22E+00 mg/kg 2.19E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.56E-07 mg/kg-day 1.00E-03 mg/kg-day 2.56E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 5.05E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.89E-06 mg/kg-day 1.50E+00 mg/kg-day 3.92E-06
Chrysene 5.04E+00 mg/kg 3.80E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.77E-09 1.06E-06 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 7.22E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.42E-07 mg/kg-day 3.00E-04 mg/kg-day 2.81E-03
Copper 6.46E+01 mg/kg 1.16E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-05 mg/kg-day 4.00E-02 mg/kg-day 3.38E-04
Dibenz(a,h)anthracene 8.86E-01 mg/kg 6.68E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.88E-07 1.86E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.31E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.10E-09 1.53E-09 mg/kg-day 5.00E-05 mg/kg-day 3.06E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.69E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.23E-07 4.69E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 6.79E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.92E-05 mg/kg-day 2.40E-02 mg/kg-day 3.30E-03
Mercury, inorganic 4.88E-01 mg/kg 8.76E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-07 mg/kg-day 3.00E-04 mg/kg-day 3.41E-04
Naphthalene 4.63E-01 mg/kg 8.31E-09 mg/kg-day NA (mg/kg-day)-1 NA 9.70E-08 mg/kg-day 2.00E-02 mg/kg-day 4.85E-06
PCBs (non DLC) 1.06E+00 mg/kg 1.90E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.81E-08 2.22E-07 mg/kg-day 2.00E-05 mg/kg-day 1.11E-02
PCBs, total 1.18E+00 mg/kg 2.12E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.24E-08 2.47E-07 mg/kg-day 2.00E-05 mg/kg-day 1.24E-02
PCB-TEQ 1.90E-05 mg/kg 3.41E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.12E-08 3.98E-12 mg/kg-day 7.00E-10 mg/kg-day 5.69E-03
TCDD-TEQ 6.56E-06 mg/kg 1.18E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.77E-08 1.37E-12 mg/kg-day 7.00E-10 mg/kg-day 1.96E-03
Thallium 7.63E-02 mg/kg 1.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.60E-08 mg/kg-day 1.00E-05 mg/kg-day 1.60E-03
TPH C19-C40 1.38E+03 mg/kg 2.48E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.89E-04 mg/kg-day 3.00E+00 mg/kg-day 9.64E-05
TPH C9-C18 1.53E+02 mg/kg 2.75E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.21E-05 mg/kg-day 1.00E-02 mg/kg-day 3.21E-03
Trichloroethene 3.00E-04 mg/kg 2.26E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.04E-12 6.29E-11 mg/kg-day 5.00E-04 mg/kg-day 1.26E-07
Vanadium 1.28E+01 mg/kg 2.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.68E-06 mg/kg-day 5.04E-03 mg/kg-day 5.32E-04

Exposure Route Total (Total PCBs) (a) 3.91E-06 3.16E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.95E-06 3.60E-02
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 1.04E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.55E-08 1.21E-07 mg/kg-day 3.00E-04 mg/kg-day 4.03E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.85E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.35E-07 5.15E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 2.15E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.57E-06 5.97E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.15E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.57E-07 5.97E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 9.71E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.09E-09 2.70E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 8.24E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.15E-10 9.62E-08 mg/kg-day 2.00E-02 mg/kg-day 4.81E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.19E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.68E-10 3.30E-07 mg/kg-day 4.00E-02 mg/kg-day 8.26E-06
Cadmium, diet 1.22E+00 mg/kg 9.96E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.16E-09 mg/kg-day 2.50E-05 mg/kg-day 4.65E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 2.25E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.64E-09 6.24E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 3.95E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.88E-07 1.10E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 5.96E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.53E-10 6.95E-10 mg/kg-day 5.00E-05 mg/kg-day 1.39E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 9.98E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.29E-08 2.77E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 4.91E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.73E-08 mg/kg-day 2.00E-02 mg/kg-day 2.87E-06
PCBs (non DLC) 1.06E+00 mg/kg 1.21E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.42E-08 1.41E-07 mg/kg-day 2.00E-05 mg/kg-day 7.06E-03
PCBs, total 1.18E+00 mg/kg 1.35E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.70E-08 1.57E-07 mg/kg-day 2.00E-05 mg/kg-day 7.86E-03
PCB-TEQ 1.90E-05 mg/kg 4.65E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.98E-09 5.43E-13 mg/kg-day 7.00E-10 mg/kg-day 7.75E-04
TCDD-TEQ 6.56E-06 mg/kg 1.61E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.41E-09 1.87E-13 mg/kg-day 7.00E-10 mg/kg-day 2.68E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 1.13E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.31E-04 mg/kg-day 3.00E+00 mg/kg-day 4.38E-05
TPH C9-C18 1.53E+02 mg/kg 1.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-05 mg/kg-day 1.00E-02 mg/kg-day 1.46E-03
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.28E-06 1.01E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.28E-06 1.01E-02

RM15-17.4 Exposure Medium Total (Total PCBs) 6.18E-06 4.17E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.23E-06 4.61E-02
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TABLE 7.28.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 3.24E-06 4.78E-02
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.25E-06 4.91E-02

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

River Mile Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 1.18E-05 5.25E-01
PCB-TEQ & PCBs (non DLC) (b) 1.19E-05 5.36E-01

River Mile 3-6
Total PCBs (a) 1.00E-05 2.77E-01
PCB-TEQ & PCBs (non DLC) (b) 1.01E-05 2.84E-01

River Mile 6-9
Total PCBs (a) 4.17E-05 3.75E+00
PCB-TEQ & PCBs (non DLC) (b) 4.20E-05 3.77E+00

River Mile 6-9 East Bank
Total PCBs (a) 5.56E-05 5.43E+00
PCB-TEQ & PCBs (non DLC) (b) 5.59E-05 5.45E+00

River Mile 9-12
Total PCBs (a) 1.75E-05 9.89E-01
PCB-TEQ & PCBs (non DLC) (b) 1.77E-05 1.00E+00

River Mile 12-15
Total PCBs (a) 8.64E-06 2.86E-01
PCB-TEQ & PCBs (non DLC) (b) 8.70E-06 2.92E-01

River Mile 15-17.4
Total PCBs (a) 9.42E-06 8.94E-02
PCB-TEQ & PCBs (non DLC) (b) 9.49E-06 9.51E-02

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA. AECOM
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 2.03E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.18E-03 mg/kg-day 1.00E+00 mg/kg-day 1.18E-03
Sediment Antimony 8.56E-01 mg/kg 1.51E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.79E-08 mg/kg-day 4.00E-04 mg/kg-day 2.20E-04

Arsenic, total 1.07E+01 mg/kg 1.13E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.70E-07 6.60E-07 mg/kg-day 3.00E-04 mg/kg-day 2.20E-03
Benzene 5.60E-04 mg/kg 9.86E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.42E-13 5.75E-11 mg/kg-day 4.00E-03 mg/kg-day 1.44E-08
Benzo(a)anthracene 2.70E+00 mg/kg 1.19E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.68E-08 2.77E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 1.61E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.18E-06 3.76E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.63E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-07 3.80E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 8.98E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.56E-09 2.10E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.39E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.95E-09 8.14E-07 mg/kg-day 2.00E-02 mg/kg-day 4.07E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.27E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.29E-10 2.97E-07 mg/kg-day 4.00E-02 mg/kg-day 7.42E-06
Cadmium, diet 2.98E+00 mg/kg 5.25E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.06E-07 mg/kg-day 1.00E-03 mg/kg-day 3.06E-04
Chromium, hexavalent 7.78E+00 mg/kg 3.43E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-07 7.99E-07 mg/kg-day 3.00E-03 mg/kg-day 2.66E-04
Chromium, total 1.18E+02 mg/kg 2.08E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-05 mg/kg-day 1.50E+00 mg/kg-day 8.08E-06
Chrysene 3.65E+00 mg/kg 1.61E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.17E-09 3.75E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 1.53E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.91E-07 mg/kg-day 3.00E-04 mg/kg-day 2.97E-03
Copper 1.53E+02 mg/kg 2.69E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-05 mg/kg-day 4.00E-02 mg/kg-day 3.93E-04
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.83E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.34E-07 4.27E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.43E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.29E-09 8.34E-10 mg/kg-day 5.00E-05 mg/kg-day 1.67E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 8.72E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.36E-08 2.03E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 6.23E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.64E-05 mg/kg-day 2.40E-02 mg/kg-day 1.52E-03
Mercury, inorganic 2.60E+00 mg/kg 4.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.67E-07 mg/kg-day 3.00E-04 mg/kg-day 8.90E-04
Naphthalene 5.16E-01 mg/kg 9.09E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.30E-08 mg/kg-day 2.00E-02 mg/kg-day 2.65E-06
PCBs (non DLC) 2.51E+00 mg/kg 4.42E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.84E-08 2.58E-07 mg/kg-day 2.00E-05 mg/kg-day 1.29E-02
PCBs, total 2.64E+00 mg/kg 4.65E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.30E-08 2.71E-07 mg/kg-day 2.00E-05 mg/kg-day 1.36E-02
PCB-TEQ 3.26E-05 mg/kg 5.74E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.61E-08 3.35E-12 mg/kg-day 7.00E-10 mg/kg-day 4.78E-03
TCDD-TEQ 1.17E-03 mg/kg 2.06E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.09E-06 1.20E-10 mg/kg-day 7.00E-10 mg/kg-day 1.72E-01
Thallium 1.90E-01 mg/kg 3.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.95E-08 mg/kg-day 1.00E-05 mg/kg-day 1.95E-03
TPH C19-C40 2.19E+03 mg/kg 3.86E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.25E-04 mg/kg-day 3.00E+00 mg/kg-day 7.50E-05
TPH C9-C18 2.44E+02 mg/kg 4.30E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-05 mg/kg-day 1.00E-02 mg/kg-day 2.51E-03
Trichloroethene 2.10E-03 mg/kg 9.25E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.25E-12 2.16E-10 mg/kg-day 5.00E-04 mg/kg-day 4.32E-07
Vanadium 2.95E+01 mg/kg 5.20E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-06 mg/kg-day 5.04E-03 mg/kg-day 6.01E-04

Exposure Route Total (Total PCBs) (a) 5.12E-06 2.00E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.20E-06 2.05E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 1.00E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.50E-07 5.85E-07 mg/kg-day 3.00E-04 mg/kg-day 1.95E-03
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 2.74E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.00E-07 6.40E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 3.72E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.71E-06 8.67E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.76E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.74E-07 8.77E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 2.07E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.51E-08 4.83E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 2.48E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.47E-09 1.44E-06 mg/kg-day 2.00E-02 mg/kg-day 7.22E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.94E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.14E-09 6.85E-07 mg/kg-day 4.00E-02 mg/kg-day 1.71E-05
Cadmium, diet 2.98E+00 mg/kg 9.31E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.43E-09 mg/kg-day 2.50E-05 mg/kg-day 2.17E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 3.71E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.71E-09 8.65E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 4.23E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.08E-07 9.86E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 2.54E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.06E-09 1.48E-09 mg/kg-day 5.00E-05 mg/kg-day 2.96E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 2.01E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.47E-07 4.69E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 2.10E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-07 mg/kg-day 2.00E-02 mg/kg-day 6.11E-06
PCBs (non DLC) 2.51E+00 mg/kg 1.10E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.20E-07 6.41E-07 mg/kg-day 2.00E-05 mg/kg-day 3.20E-02
PCBs, total 2.64E+00 mg/kg 1.16E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.31E-07 6.74E-07 mg/kg-day 2.00E-05 mg/kg-day 3.37E-02
PCB-TEQ 3.26E-05 mg/kg 3.06E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.58E-08 1.78E-12 mg/kg-day 7.00E-10 mg/kg-day 2.55E-03
TCDD-TEQ 1.17E-03 mg/kg 1.10E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.65E-06 6.40E-11 mg/kg-day 7.00E-10 mg/kg-day 9.14E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 6.84E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.99E-04 mg/kg-day 3.00E+00 mg/kg-day 1.33E-04
TPH C9-C18 2.44E+02 mg/kg 7.63E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.45E-05 mg/kg-day 1.00E-02 mg/kg-day 4.45E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.70E-06 1.32E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.73E-06 1.33E-01

RM0-3 Exposure Medium Total (Total PCBs) 1.08E-05 3.32E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.09E-05 3.37E-01
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 2.10E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-03 mg/kg-day 1.00E+00 mg/kg-day 1.22E-03

Sediment Antimony 2.44E+00 mg/kg 4.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-07 mg/kg-day 4.00E-04 mg/kg-day 6.27E-04
Arsenic, total 9.29E+00 mg/kg 9.82E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.47E-07 5.73E-07 mg/kg-day 3.00E-04 mg/kg-day 1.91E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.05E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.50E-07 4.79E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.73E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.26E-06 4.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.93E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.41E-07 4.51E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 8.67E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.33E-09 2.02E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 8.98E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.26E-08 5.24E-06 mg/kg-day 2.00E-02 mg/kg-day 2.62E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 4.98E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.63E-09 1.16E-06 mg/kg-day 4.00E-02 mg/kg-day 2.90E-05
Cadmium, diet 4.90E+00 mg/kg 8.63E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.03E-07 mg/kg-day 1.00E-03 mg/kg-day 5.03E-04
Chromium, hexavalent 5.39E+00 mg/kg 2.37E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.19E-07 5.54E-07 mg/kg-day 3.00E-03 mg/kg-day 1.85E-04
Chromium, total 1.34E+02 mg/kg 2.36E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-05 mg/kg-day 1.50E+00 mg/kg-day 9.18E-06
Chrysene 7.01E+00 mg/kg 3.09E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.25E-09 7.20E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 1.65E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.61E-07 mg/kg-day 3.00E-04 mg/kg-day 3.20E-03
Copper 1.86E+02 mg/kg 3.28E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-05 mg/kg-day 4.00E-02 mg/kg-day 4.78E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.80E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.31E-07 4.20E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 9.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.52E-09 5.55E-10 mg/kg-day 5.00E-05 mg/kg-day 1.11E-05
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.02E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.46E-08 2.38E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 8.05E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.70E-05 mg/kg-day 2.40E-02 mg/kg-day 1.96E-03
Mercury, inorganic 2.78E+00 mg/kg 4.90E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.86E-07 mg/kg-day 3.00E-04 mg/kg-day 9.52E-04
Naphthalene 1.30E+00 mg/kg 2.29E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.34E-07 mg/kg-day 2.00E-02 mg/kg-day 6.68E-06
PCBs (non DLC) 1.38E+00 mg/kg 2.43E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.86E-08 1.42E-07 mg/kg-day 2.00E-05 mg/kg-day 7.09E-03
PCBs, total 1.46E+00 mg/kg 2.57E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.14E-08 1.50E-07 mg/kg-day 2.00E-05 mg/kg-day 7.50E-03
PCB-TEQ 2.21E-05 mg/kg 3.89E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.84E-08 2.27E-12 mg/kg-day 7.00E-10 mg/kg-day 3.24E-03
TCDD-TEQ 4.84E-04 mg/kg 8.52E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.28E-06 4.97E-11 mg/kg-day 7.00E-10 mg/kg-day 7.10E-02
Thallium 2.04E-01 mg/kg 3.59E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.10E-08 mg/kg-day 1.00E-05 mg/kg-day 2.10E-03
TPH C19-C40 2.64E+03 mg/kg 4.65E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.71E-04 mg/kg-day 3.00E+00 mg/kg-day 9.04E-05
TPH C9-C18 2.93E+02 mg/kg 5.16E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.01E-05 mg/kg-day 1.00E-02 mg/kg-day 3.01E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 5.25E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.06E-06 mg/kg-day 5.04E-03 mg/kg-day 6.07E-04

Exposure Route Total (Total PCBs) (a) 3.38E-06 9.57E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-06 9.85E-02
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 8.71E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.31E-07 5.08E-07 mg/kg-day 3.00E-04 mg/kg-day 1.69E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 4.73E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.46E-07 1.10E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 3.98E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.91E-06 9.29E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 4.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.25E-07 1.04E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 2.00E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.46E-08 4.67E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.59E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.23E-08 9.30E-06 mg/kg-day 2.00E-02 mg/kg-day 4.65E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.15E-06 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.38E-09 2.68E-06 mg/kg-day 4.00E-02 mg/kg-day 6.70E-05
Cadmium, diet 4.90E+00 mg/kg 1.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.93E-09 mg/kg-day 2.50E-05 mg/kg-day 3.57E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 7.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.20E-09 1.66E-06 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 4.15E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.03E-07 9.69E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.69E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.70E-09 9.84E-10 mg/kg-day 5.00E-05 mg/kg-day 1.97E-05
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.36E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.72E-07 5.50E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 5.28E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.08E-07 mg/kg-day 2.00E-02 mg/kg-day 1.54E-05
PCBs (non DLC) 1.38E+00 mg/kg 6.04E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.21E-07 3.52E-07 mg/kg-day 2.00E-05 mg/kg-day 1.76E-02
PCBs, total 1.46E+00 mg/kg 6.39E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.28E-07 3.73E-07 mg/kg-day 2.00E-05 mg/kg-day 1.86E-02
PCB-TEQ 2.21E-05 mg/kg 2.07E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.11E-08 1.21E-12 mg/kg-day 7.00E-10 mg/kg-day 1.73E-03
TCDD-TEQ 4.84E-04 mg/kg 4.54E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.81E-07 2.65E-11 mg/kg-day 7.00E-10 mg/kg-day 3.78E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 8.25E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.81E-04 mg/kg-day 3.00E+00 mg/kg-day 1.60E-04
TPH C9-C18 2.93E+02 mg/kg 9.16E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.34E-05 mg/kg-day 1.00E-02 mg/kg-day 5.34E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.05E-06 6.46E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.07E-06 6.53E-02

RM3-6 Exposure Medium Total (Total PCBs) 8.42E-06 1.60E-01
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.50E-06 1.64E-01
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 2.22E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-03 mg/kg-day 1.00E+00 mg/kg-day 1.29E-03

Sediment Antimony 1.92E+00 mg/kg 3.38E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.97E-07 mg/kg-day 4.00E-04 mg/kg-day 4.93E-04
Arsenic, total 1.37E+01 mg/kg 1.45E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.17E-07 8.45E-07 mg/kg-day 3.00E-04 mg/kg-day 2.82E-03
Benzene 2.60E-04 mg/kg 4.58E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.52E-13 2.67E-11 mg/kg-day 4.00E-03 mg/kg-day 6.68E-09
Benzo(a)anthracene 3.26E+00 mg/kg 1.44E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.05E-07 3.35E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 2.17E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.58E-06 5.07E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 2.68E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.96E-07 6.26E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 9.38E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.85E-09 2.19E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 4.95E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.93E-09 2.89E-06 mg/kg-day 2.00E-02 mg/kg-day 1.44E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 2.46E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.80E-09 5.74E-07 mg/kg-day 4.00E-02 mg/kg-day 1.44E-05
Cadmium, diet 8.78E+00 mg/kg 1.55E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.02E-07 mg/kg-day 1.00E-03 mg/kg-day 9.02E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 5.20E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-05 mg/kg-day 1.50E+00 mg/kg-day 2.02E-05
Chrysene 4.55E+00 mg/kg 2.00E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.46E-09 4.67E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 1.59E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.30E-07 mg/kg-day 3.00E-04 mg/kg-day 3.10E-03
Copper 2.80E+02 mg/kg 4.93E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.88E-05 mg/kg-day 4.00E-02 mg/kg-day 7.19E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 3.02E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.21E-07 7.05E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 3.93E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.28E-09 2.29E-09 mg/kg-day 5.00E-05 mg/kg-day 4.58E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.15E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.39E-08 2.68E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 1.07E-05 mg/kg-day NA (mg/kg-day)-1 NA 6.23E-05 mg/kg-day 2.40E-02 mg/kg-day 2.59E-03
Mercury, inorganic 5.06E+00 mg/kg 8.91E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.20E-07 mg/kg-day 3.00E-04 mg/kg-day 1.73E-03
Naphthalene 3.05E+00 mg/kg 5.37E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.13E-07 mg/kg-day 2.00E-02 mg/kg-day 1.57E-05
PCBs (non DLC) 6.19E+00 mg/kg 1.09E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.18E-07 6.36E-07 mg/kg-day 2.00E-05 mg/kg-day 3.18E-02
PCBs, total 6.51E+00 mg/kg 1.15E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.29E-07 6.69E-07 mg/kg-day 2.00E-05 mg/kg-day 3.34E-02
PCB-TEQ 7.69E-05 mg/kg 1.35E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.03E-07 7.90E-12 mg/kg-day 7.00E-10 mg/kg-day 1.13E-02
TCDD-TEQ 1.04E-02 mg/kg 1.83E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.75E-05 1.07E-09 mg/kg-day 7.00E-10 mg/kg-day 1.53E+00
Thallium 2.30E-01 mg/kg 4.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.36E-08 mg/kg-day 1.00E-05 mg/kg-day 2.36E-03
TPH C19-C40 3.87E+03 mg/kg 6.82E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.98E-04 mg/kg-day 3.00E+00 mg/kg-day 1.33E-04
TPH C9-C18 5.40E+02 mg/kg 9.51E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.55E-05 mg/kg-day 1.00E-02 mg/kg-day 5.55E-03
Trichloroethene 5.00E-03 mg/kg 2.20E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.01E-11 5.14E-10 mg/kg-day 5.00E-04 mg/kg-day 1.03E-06
Vanadium 3.96E+01 mg/kg 6.97E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.07E-06 mg/kg-day 5.04E-03 mg/kg-day 8.07E-04

Exposure Route Total (Total PCBs) (a) 3.01E-05 1.58E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.03E-05 1.59E+00
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 1.28E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.93E-07 7.49E-07 mg/kg-day 3.00E-04 mg/kg-day 2.50E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 3.31E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.42E-07 7.73E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 5.01E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.66E-06 1.17E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 6.19E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.52E-07 1.44E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 2.16E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.58E-08 5.05E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 8.78E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.23E-08 5.12E-06 mg/kg-day 2.00E-02 mg/kg-day 2.56E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 5.68E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.14E-09 1.32E-06 mg/kg-day 4.00E-02 mg/kg-day 3.31E-05
Cadmium, diet 8.78E+00 mg/kg 2.74E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.60E-08 mg/kg-day 2.50E-05 mg/kg-day 6.40E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 4.62E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.37E-09 1.08E-06 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 6.97E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.09E-07 1.63E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 6.97E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.12E-08 4.07E-09 mg/kg-day 5.00E-05 mg/kg-day 8.13E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.65E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.94E-07 6.19E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 1.24E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.23E-07 mg/kg-day 2.00E-02 mg/kg-day 3.61E-05
PCBs (non DLC) 6.19E+00 mg/kg 2.71E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.42E-07 1.58E-06 mg/kg-day 2.00E-05 mg/kg-day 7.90E-02
PCBs, total 6.51E+00 mg/kg 2.85E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.70E-07 1.66E-06 mg/kg-day 2.00E-05 mg/kg-day 8.31E-02
PCB-TEQ 7.69E-05 mg/kg 7.21E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.08E-07 4.21E-12 mg/kg-day 7.00E-10 mg/kg-day 6.01E-03
TCDD-TEQ 1.04E-02 mg/kg 9.75E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.46E-05 5.69E-10 mg/kg-day 7.00E-10 mg/kg-day 8.13E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 1.21E-04 mg/kg-day NA (mg/kg-day)-1 NA 7.06E-04 mg/kg-day 3.00E+00 mg/kg-day 2.35E-04
TPH C9-C18 5.40E+02 mg/kg 1.69E-05 mg/kg-day NA (mg/kg-day)-1 NA 9.84E-05 mg/kg-day 1.00E-02 mg/kg-day 9.84E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.05E-05 9.09E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.06E-05 9.11E-01

RM6-9 Exposure Medium Total (Total PCBs) 5.06E-05 2.49E+00
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.09E-05 2.50E+00
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 2.31E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-03 mg/kg-day 1.00E+00 mg/kg-day 1.35E-03

Sediment Antimony 2.45E+00 mg/kg 4.32E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.52E-07 mg/kg-day 4.00E-04 mg/kg-day 6.29E-04
Arsenic, total 1.64E+01 mg/kg 1.73E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.60E-07 1.01E-06 mg/kg-day 3.00E-04 mg/kg-day 3.37E-03
Benzene 2.60E-04 mg/kg 4.58E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.52E-13 2.67E-11 mg/kg-day 4.00E-03 mg/kg-day 6.68E-09
Benzo(a)anthracene 3.44E+00 mg/kg 1.51E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.11E-07 3.53E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.81E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.32E-06 4.22E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.20E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.60E-07 5.13E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.01E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.36E-09 2.35E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 6.29E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.80E-09 3.67E-06 mg/kg-day 2.00E-02 mg/kg-day 1.83E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.89E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.38E-09 4.41E-07 mg/kg-day 4.00E-02 mg/kg-day 1.10E-05
Cadmium, diet 1.22E+01 mg/kg 2.15E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.25E-06 mg/kg-day 1.00E-03 mg/kg-day 1.25E-03
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 7.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.10E-05 mg/kg-day 1.50E+00 mg/kg-day 2.73E-05
Chrysene 4.75E+00 mg/kg 2.09E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.53E-09 4.88E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 1.62E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.47E-07 mg/kg-day 3.00E-04 mg/kg-day 3.16E-03
Copper 3.08E+02 mg/kg 5.42E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.16E-05 mg/kg-day 4.00E-02 mg/kg-day 7.91E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 2.16E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.58E-07 5.04E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 5.76E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.21E-09 3.36E-09 mg/kg-day 5.00E-05 mg/kg-day 6.72E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.07E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.78E-08 2.49E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 9.48E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.53E-05 mg/kg-day 2.40E-02 mg/kg-day 2.30E-03
Mercury, inorganic 6.51E+00 mg/kg 1.15E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.69E-07 mg/kg-day 3.00E-04 mg/kg-day 2.23E-03
Naphthalene 5.92E-01 mg/kg 1.04E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.08E-08 mg/kg-day 2.00E-02 mg/kg-day 3.04E-06
PCBs (non DLC) 8.28E+00 mg/kg 1.46E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.92E-07 8.51E-07 mg/kg-day 2.00E-05 mg/kg-day 4.25E-02
PCBs, total 8.71E+00 mg/kg 1.53E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.07E-07 8.95E-07 mg/kg-day 2.00E-05 mg/kg-day 4.47E-02
PCB-TEQ 8.02E-05 mg/kg 1.41E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.12E-07 8.24E-12 mg/kg-day 7.00E-10 mg/kg-day 1.18E-02
TCDD-TEQ 1.52E-02 mg/kg 2.68E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.02E-05 1.56E-09 mg/kg-day 7.00E-10 mg/kg-day 2.23E+00
Thallium 2.54E-01 mg/kg 4.47E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-08 mg/kg-day 1.00E-05 mg/kg-day 2.61E-03
TPH C19-C40 5.05E+03 mg/kg 8.89E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.19E-04 mg/kg-day 3.00E+00 mg/kg-day 1.73E-04
TPH C9-C18 7.06E+02 mg/kg 1.24E-05 mg/kg-day NA (mg/kg-day)-1 NA 7.25E-05 mg/kg-day 1.00E-02 mg/kg-day 7.25E-03
Trichloroethene 3.50E-03 mg/kg 1.54E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.09E-12 3.60E-10 mg/kg-day 5.00E-04 mg/kg-day 7.19E-07
Vanadium 5.57E+01 mg/kg 9.81E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.72E-06 mg/kg-day 5.04E-03 mg/kg-day 1.14E-03

Exposure Route Total (Total PCBs) (a) 4.26E-05 2.30E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.28E-05 2.31E+00
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 1.54E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.31E-07 8.97E-07 mg/kg-day 3.00E-04 mg/kg-day 2.99E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 3.49E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.55E-07 8.15E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 4.17E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.05E-06 9.74E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 5.07E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.70E-07 1.18E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.33E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.70E-08 5.43E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 1.12E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.56E-08 6.51E-06 mg/kg-day 2.00E-02 mg/kg-day 3.25E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 4.36E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.18E-09 1.02E-06 mg/kg-day 4.00E-02 mg/kg-day 2.54E-05
Cadmium, diet 1.22E+01 mg/kg 3.81E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.22E-08 mg/kg-day 2.50E-05 mg/kg-day 8.90E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 4.82E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.52E-09 1.13E-06 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 4.99E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.64E-07 1.16E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 1.02E-09 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.64E-08 5.96E-09 mg/kg-day 5.00E-05 mg/kg-day 1.19E-04
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.46E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.79E-07 5.74E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 2.41E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.40E-07 mg/kg-day 2.00E-02 mg/kg-day 7.01E-06
PCBs (non DLC) 8.28E+00 mg/kg 3.62E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.25E-07 2.11E-06 mg/kg-day 2.00E-05 mg/kg-day 1.06E-01
PCBs, total 8.71E+00 mg/kg 3.81E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.62E-07 2.22E-06 mg/kg-day 2.00E-05 mg/kg-day 1.11E-01
PCB-TEQ 8.02E-05 mg/kg 7.52E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.13E-07 4.39E-12 mg/kg-day 7.00E-10 mg/kg-day 6.27E-03
TCDD-TEQ 1.52E-02 mg/kg 1.43E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.14E-05 8.31E-10 mg/kg-day 7.00E-10 mg/kg-day 1.19E+00
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 1.58E-04 mg/kg-day NA (mg/kg-day)-1 NA 9.21E-04 mg/kg-day 3.00E+00 mg/kg-day 3.07E-04
TPH C9-C18 7.06E+02 mg/kg 2.21E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-04 mg/kg-day 1.00E-02 mg/kg-day 1.29E-02
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.66E-05 1.32E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.67E-05 1.32E+00

RM6-9East Exposure Medium Total (Total PCBs) 6.92E-05 3.62E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.95E-05 3.63E+00
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 1.67E-04 mg/kg-day NA (mg/kg-day)-1 NA 9.75E-04 mg/kg-day 1.00E+00 mg/kg-day 9.75E-04

Sediment Antimony 1.99E+00 mg/kg 3.50E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.04E-07 mg/kg-day 4.00E-04 mg/kg-day 5.11E-04
Arsenic, total 1.03E+01 mg/kg 1.09E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.63E-07 6.35E-07 mg/kg-day 3.00E-04 mg/kg-day 2.12E-03
Benzene 3.40E-04 mg/kg 5.99E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.29E-13 3.49E-11 mg/kg-day 4.00E-03 mg/kg-day 8.73E-09
Benzo(a)anthracene 4.92E+00 mg/kg 2.17E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.58E-07 5.05E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 2.34E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.71E-06 5.47E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.93E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.14E-07 6.83E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.38E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.01E-08 3.22E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 7.66E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.07E-08 4.47E-06 mg/kg-day 2.00E-02 mg/kg-day 2.23E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.26E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.19E-10 2.94E-07 mg/kg-day 4.00E-02 mg/kg-day 7.35E-06
Cadmium, diet 5.19E+00 mg/kg 9.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.33E-07 mg/kg-day 1.00E-03 mg/kg-day 5.33E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 3.47E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.02E-05 mg/kg-day 1.50E+00 mg/kg-day 1.35E-05
Chrysene 4.34E+00 mg/kg 1.91E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.40E-09 4.46E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 1.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.57E-07 mg/kg-day 3.00E-04 mg/kg-day 2.52E-03
Copper 1.63E+02 mg/kg 2.87E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-05 mg/kg-day 4.00E-02 mg/kg-day 4.19E-04
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.46E-07 4.66E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.32E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.12E-09 7.73E-10 mg/kg-day 5.00E-05 mg/kg-day 1.55E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 9.03E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.59E-08 2.11E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 9.79E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.71E-05 mg/kg-day 2.40E-02 mg/kg-day 2.38E-03
Mercury, inorganic 3.05E+00 mg/kg 5.37E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.13E-07 mg/kg-day 3.00E-04 mg/kg-day 1.04E-03
Naphthalene 5.68E-01 mg/kg 1.00E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.84E-08 mg/kg-day 2.00E-02 mg/kg-day 2.92E-06
PCBs (non DLC) 3.45E+00 mg/kg 6.08E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.22E-07 3.54E-07 mg/kg-day 2.00E-05 mg/kg-day 1.77E-02
PCBs, total 3.62E+00 mg/kg 6.38E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.28E-07 3.72E-07 mg/kg-day 2.00E-05 mg/kg-day 1.86E-02
PCB-TEQ 4.69E-05 mg/kg 8.26E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.24E-07 4.82E-12 mg/kg-day 7.00E-10 mg/kg-day 6.88E-03
TCDD-TEQ 2.48E-03 mg/kg 4.37E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.55E-06 2.55E-10 mg/kg-day 7.00E-10 mg/kg-day 3.64E-01
Thallium 1.62E-01 mg/kg 2.85E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.66E-08 mg/kg-day 1.00E-05 mg/kg-day 1.66E-03
TPH C19-C40 2.24E+03 mg/kg 3.95E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.30E-04 mg/kg-day 3.00E+00 mg/kg-day 7.67E-05
TPH C9-C18 2.59E+02 mg/kg 4.56E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.66E-05 mg/kg-day 1.00E-02 mg/kg-day 2.66E-03
Trichloroethene 6.00E-03 mg/kg 2.64E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.22E-11 6.16E-10 mg/kg-day 5.00E-04 mg/kg-day 1.23E-06
Vanadium 2.72E+01 mg/kg 4.79E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-06 mg/kg-day 5.04E-03 mg/kg-day 5.54E-04

Exposure Route Total (Total PCBs) (a) 9.16E-06 3.98E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.28E-06 4.04E-01
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 9.66E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.45E-07 5.63E-07 mg/kg-day 3.00E-04 mg/kg-day 1.88E-03
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 5.00E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.65E-07 1.17E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 5.40E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.94E-06 1.26E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 6.75E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.93E-07 1.58E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 3.18E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.32E-08 7.42E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.36E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.90E-08 7.93E-06 mg/kg-day 2.00E-02 mg/kg-day 3.97E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.90E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.12E-09 6.78E-07 mg/kg-day 4.00E-02 mg/kg-day 1.69E-05
Cadmium, diet 5.19E+00 mg/kg 1.62E-09 mg/kg-day NA (mg/kg-day)-1 NA 9.46E-09 mg/kg-day 2.50E-05 mg/kg-day 3.78E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 4.41E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.22E-09 1.03E-06 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 4.61E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.37E-07 1.08E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 2.35E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.76E-09 1.37E-09 mg/kg-day 5.00E-05 mg/kg-day 2.74E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 2.08E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.52E-07 4.86E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 2.31E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-07 mg/kg-day 2.00E-02 mg/kg-day 6.73E-06
PCBs (non DLC) 3.45E+00 mg/kg 1.51E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.02E-07 8.81E-07 mg/kg-day 2.00E-05 mg/kg-day 4.40E-02
PCBs, total 3.62E+00 mg/kg 1.58E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.17E-07 9.24E-07 mg/kg-day 2.00E-05 mg/kg-day 4.62E-02
PCB-TEQ 4.69E-05 mg/kg 4.40E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.60E-08 2.56E-12 mg/kg-day 7.00E-10 mg/kg-day 3.66E-03
TCDD-TEQ 2.48E-03 mg/kg 2.33E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.49E-06 1.36E-10 mg/kg-day 7.00E-10 mg/kg-day 1.94E-01
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 7.00E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.08E-04 mg/kg-day 3.00E+00 mg/kg-day 1.36E-04
TPH C9-C18 2.59E+02 mg/kg 8.09E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.72E-05 mg/kg-day 1.00E-02 mg/kg-day 4.72E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 9.29E-06 2.48E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.34E-06 2.49E-01

RM9-12 Exposure Medium Total (Total PCBs) 1.85E-05 6.46E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.86E-05 6.53E-01
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 1.43E-04 mg/kg-day NA (mg/kg-day)-1 NA 8.34E-04 mg/kg-day 1.00E+00 mg/kg-day 8.34E-04

Sediment Antimony 8.75E-01 mg/kg 1.54E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.99E-08 mg/kg-day 4.00E-04 mg/kg-day 2.25E-04
Arsenic, total 4.21E+00 mg/kg 4.45E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.67E-08 2.60E-07 mg/kg-day 3.00E-04 mg/kg-day 8.65E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.13E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.26E-08 2.64E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 1.34E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.77E-07 3.12E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.65E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.21E-07 3.85E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 7.62E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.56E-09 1.78E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 1.99E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.79E-09 1.16E-06 mg/kg-day 2.00E-02 mg/kg-day 5.80E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 7.31E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.34E-10 1.71E-07 mg/kg-day 4.00E-02 mg/kg-day 4.26E-06
Cadmium, diet 4.12E+00 mg/kg 7.26E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.23E-07 mg/kg-day 1.00E-03 mg/kg-day 4.23E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 1.23E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.16E-06 mg/kg-day 1.50E+00 mg/kg-day 4.77E-06
Chrysene 3.60E+00 mg/kg 1.59E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.16E-09 3.70E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 1.15E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.73E-07 mg/kg-day 3.00E-04 mg/kg-day 2.24E-03
Copper 1.11E+02 mg/kg 1.95E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-05 mg/kg-day 4.00E-02 mg/kg-day 2.85E-04
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.45E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.06E-07 3.38E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.21E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.94E-09 7.06E-10 mg/kg-day 5.00E-05 mg/kg-day 1.41E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 8.32E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.08E-08 1.94E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 1.02E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.94E-05 mg/kg-day 2.40E-02 mg/kg-day 2.47E-03
Mercury, inorganic 2.04E+00 mg/kg 3.59E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.10E-07 mg/kg-day 3.00E-04 mg/kg-day 6.99E-04
Naphthalene 3.72E-01 mg/kg 6.55E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.82E-08 mg/kg-day 2.00E-02 mg/kg-day 1.91E-06
PCBs (non DLC) 2.92E+00 mg/kg 5.14E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.03E-07 3.00E-07 mg/kg-day 2.00E-05 mg/kg-day 1.50E-02
PCBs, total 3.03E+00 mg/kg 5.34E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.07E-07 3.11E-07 mg/kg-day 2.00E-05 mg/kg-day 1.56E-02
PCB-TEQ 1.93E-05 mg/kg 3.40E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.10E-08 1.98E-12 mg/kg-day 7.00E-10 mg/kg-day 2.83E-03
TCDD-TEQ 4.70E-04 mg/kg 8.28E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.24E-06 4.83E-11 mg/kg-day 7.00E-10 mg/kg-day 6.90E-02
Thallium 1.02E-01 mg/kg 1.80E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-08 mg/kg-day 1.00E-05 mg/kg-day 1.05E-03
TPH C19-C40 1.88E+03 mg/kg 3.31E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.93E-04 mg/kg-day 3.00E+00 mg/kg-day 6.44E-05
TPH C9-C18 1.87E+02 mg/kg 3.29E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.92E-05 mg/kg-day 1.00E-02 mg/kg-day 1.92E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 4.79E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-06 mg/kg-day 5.04E-03 mg/kg-day 5.54E-04

Exposure Route Total (Total PCBs) (a) 2.77E-06 9.63E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.82E-06 9.85E-02
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 3.95E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.92E-08 2.30E-07 mg/kg-day 3.00E-04 mg/kg-day 7.67E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.61E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.91E-07 6.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 3.09E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.25E-06 7.20E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.81E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.78E-07 8.89E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.76E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.28E-08 4.10E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 3.53E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.94E-09 2.06E-06 mg/kg-day 2.00E-02 mg/kg-day 1.03E-04
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.69E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.23E-09 3.93E-07 mg/kg-day 4.00E-02 mg/kg-day 9.84E-06
Cadmium, diet 4.12E+00 mg/kg 1.29E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.51E-09 mg/kg-day 2.50E-05 mg/kg-day 3.00E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 3.66E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.67E-09 8.53E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 3.34E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.44E-07 7.80E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 2.15E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.44E-09 1.25E-09 mg/kg-day 5.00E-05 mg/kg-day 2.50E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.92E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.40E-07 4.48E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 1.51E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.82E-08 mg/kg-day 2.00E-02 mg/kg-day 4.41E-06
PCBs (non DLC) 2.92E+00 mg/kg 1.28E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.56E-07 7.45E-07 mg/kg-day 2.00E-05 mg/kg-day 3.73E-02
PCBs, total 3.03E+00 mg/kg 1.33E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.65E-07 7.73E-07 mg/kg-day 2.00E-05 mg/kg-day 3.87E-02
PCB-TEQ 1.93E-05 mg/kg 1.81E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.71E-08 1.06E-12 mg/kg-day 7.00E-10 mg/kg-day 1.51E-03
TCDD-TEQ 4.70E-04 mg/kg 4.41E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.61E-07 2.57E-11 mg/kg-day 7.00E-10 mg/kg-day 3.67E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 5.88E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.43E-04 mg/kg-day 3.00E+00 mg/kg-day 1.14E-04
TPH C9-C18 1.87E+02 mg/kg 5.84E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.41E-05 mg/kg-day 1.00E-02 mg/kg-day 3.41E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.12E-06 8.01E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.13E-06 8.02E-02

RM12-15 Exposure Medium Total (Total PCBs) 6.89E-06 1.76E-01
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.96E-06 1.79E-01
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 7.61E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.44E-04 mg/kg-day 1.00E+00 mg/kg-day 4.44E-04

Sediment Antimony 3.88E+00 mg/kg 6.83E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.99E-07 mg/kg-day 4.00E-04 mg/kg-day 9.97E-04
Arsenic, total 4.23E+00 mg/kg 4.47E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.71E-08 2.61E-07 mg/kg-day 3.00E-04 mg/kg-day 8.69E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.83E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.34E-07 4.27E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 2.12E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.55E-06 4.95E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.12E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.55E-07 4.95E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 9.60E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.01E-09 2.24E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 1.78E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.49E-10 1.04E-07 mg/kg-day 2.00E-02 mg/kg-day 5.19E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.18E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.58E-10 2.74E-07 mg/kg-day 4.00E-02 mg/kg-day 6.86E-06
Cadmium, diet 1.22E+00 mg/kg 2.15E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.25E-07 mg/kg-day 1.00E-03 mg/kg-day 1.25E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 4.95E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.89E-06 mg/kg-day 1.50E+00 mg/kg-day 1.92E-06
Chrysene 5.04E+00 mg/kg 2.22E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.62E-09 5.18E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 7.08E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.13E-07 mg/kg-day 3.00E-04 mg/kg-day 1.38E-03
Copper 6.46E+01 mg/kg 1.14E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.64E-06 mg/kg-day 4.00E-02 mg/kg-day 1.66E-04
Dibenz(a,h)anthracene 8.86E-01 mg/kg 3.90E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.85E-07 9.10E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.29E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.06E-09 7.50E-10 mg/kg-day 5.00E-05 mg/kg-day 1.50E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 9.86E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.20E-08 2.30E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 6.66E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.88E-05 mg/kg-day 2.40E-02 mg/kg-day 1.62E-03
Mercury, inorganic 4.88E-01 mg/kg 8.59E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.01E-08 mg/kg-day 3.00E-04 mg/kg-day 1.67E-04
Naphthalene 4.63E-01 mg/kg 8.15E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.76E-08 mg/kg-day 2.00E-02 mg/kg-day 2.38E-06
PCBs (non DLC) 1.06E+00 mg/kg 1.87E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.73E-08 1.09E-07 mg/kg-day 2.00E-05 mg/kg-day 5.45E-03
PCBs, total 1.18E+00 mg/kg 2.08E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.16E-08 1.21E-07 mg/kg-day 2.00E-05 mg/kg-day 6.06E-03
PCB-TEQ 1.90E-05 mg/kg 3.35E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.02E-08 1.95E-12 mg/kg-day 7.00E-10 mg/kg-day 2.79E-03
TCDD-TEQ 6.56E-06 mg/kg 1.16E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.73E-08 6.74E-13 mg/kg-day 7.00E-10 mg/kg-day 9.63E-04
Thallium 7.63E-02 mg/kg 1.34E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.84E-09 mg/kg-day 1.00E-05 mg/kg-day 7.84E-04
TPH C19-C40 1.38E+03 mg/kg 2.43E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.42E-04 mg/kg-day 3.00E+00 mg/kg-day 4.73E-05
TPH C9-C18 1.53E+02 mg/kg 2.69E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-05 mg/kg-day 1.00E-02 mg/kg-day 1.57E-03
Trichloroethene 3.00E-04 mg/kg 1.32E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 6.08E-13 3.08E-11 mg/kg-day 5.00E-04 mg/kg-day 6.16E-08
Vanadium 1.28E+01 mg/kg 2.25E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.32E-06 mg/kg-day 5.04E-03 mg/kg-day 2.61E-04

Exposure Route Total (Total PCBs) (a) 2.33E-06 1.55E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.38E-06 1.77E-02
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 3.97E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.95E-08 2.31E-07 mg/kg-day 3.00E-04 mg/kg-day 7.71E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 4.23E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.08E-07 9.86E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 4.90E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.57E-06 1.14E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 4.90E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.57E-07 1.14E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 2.21E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.62E-08 5.17E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 3.16E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.42E-10 1.84E-07 mg/kg-day 2.00E-02 mg/kg-day 9.21E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.71E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.98E-09 6.33E-07 mg/kg-day 4.00E-02 mg/kg-day 1.58E-05
Cadmium, diet 1.22E+00 mg/kg 3.81E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.22E-09 mg/kg-day 2.50E-05 mg/kg-day 8.90E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 5.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.74E-09 1.19E-06 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 9.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.57E-07 2.10E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 2.28E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.65E-09 1.33E-09 mg/kg-day 5.00E-05 mg/kg-day 2.66E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.28E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.66E-07 5.31E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 1.88E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.10E-07 mg/kg-day 2.00E-02 mg/kg-day 5.49E-06
PCBs (non DLC) 1.06E+00 mg/kg 4.64E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.28E-08 2.71E-07 mg/kg-day 2.00E-05 mg/kg-day 1.35E-02
PCBs, total 1.18E+00 mg/kg 5.16E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.03E-07 3.01E-07 mg/kg-day 2.00E-05 mg/kg-day 1.51E-02
PCB-TEQ 1.90E-05 mg/kg 1.78E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.67E-08 1.04E-12 mg/kg-day 7.00E-10 mg/kg-day 1.48E-03
TCDD-TEQ 6.56E-06 mg/kg 6.15E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.23E-09 3.59E-13 mg/kg-day 7.00E-10 mg/kg-day 5.13E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 4.31E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.52E-04 mg/kg-day 3.00E+00 mg/kg-day 8.39E-05
TPH C9-C18 1.53E+02 mg/kg 4.78E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-05 mg/kg-day 1.00E-02 mg/kg-day 2.79E-03
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.26E-06 1.94E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.28E-06 1.93E-02

RM15-17.4 Exposure Medium Total (Total PCBs) 7.59E-06 3.48E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.66E-06 3.70E-02
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TABLE 7.29.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 7.98E-06 9.03E-02
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.03E-06 9.28E-02

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

River Mile Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 1.88E-05 4.23E-01
PCB-TEQ & PCBs (non DLC) (b) 1.90E-05 4.30E-01

River Mile 3-6
Total PCBs (a) 1.64E-05 2.51E-01
PCB-TEQ & PCBs (non DLC) (b) 1.65E-05 2.57E-01

River Mile 6-9
Total PCBs (a) 5.86E-05 2.58E+00
PCB-TEQ & PCBs (non DLC) (b) 5.89E-05 2.60E+00

River Mile 6-9 East Bank
Total PCBs (a) 7.72E-05 3.71E+00
PCB-TEQ & PCBs (non DLC) (b) 7.75E-05 3.72E+00

River Mile 9-12
Total PCBs (a) 2.64E-05 7.36E-01
PCB-TEQ & PCBs (non DLC) (b) 2.67E-05 7.46E-01

River Mile 12-15
Total PCBs (a) 1.49E-05 2.67E-01
PCB-TEQ & PCBs (non DLC) (b) 1.50E-05 2.72E-01

River Mile 15-17.4
Total PCBs (a) 1.56E-05 1.25E-01
PCB-TEQ & PCBs (non DLC) (b) 1.57E-05 1.30E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA. AECOM
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TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 7.31E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.56E-04 mg/kg-day 1.00E+00 mg/kg-day 2.56E-04
Sediment Antimony 8.56E-01 mg/kg 5.44E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-08 mg/kg-day 4.00E-04 mg/kg-day 4.76E-05

Arsenic, total 1.07E+01 mg/kg 4.08E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.12E-08 1.43E-07 mg/kg-day 3.00E-04 mg/kg-day 4.76E-04
Benzene 5.60E-04 mg/kg 3.56E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.96E-13 1.25E-11 mg/kg-day 4.00E-03 mg/kg-day 3.12E-09
Benzo(a)anthracene 2.70E+00 mg/kg 1.72E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.25E-08 6.01E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 2.33E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.70E-07 8.15E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.35E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.72E-08 8.24E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.47E-10 4.54E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 5.04E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.05E-10 1.76E-07 mg/kg-day 2.00E-02 mg/kg-day 8.82E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.84E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.34E-10 6.43E-08 mg/kg-day 4.00E-02 mg/kg-day 1.61E-06
Cadmium, diet 2.98E+00 mg/kg 1.90E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.63E-08 mg/kg-day 1.00E-03 mg/kg-day 6.63E-05
Chromium, hexavalent 7.78E+00 mg/kg 4.95E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.47E-08 1.73E-07 mg/kg-day 3.00E-03 mg/kg-day 5.77E-05
Chromium, total 1.18E+02 mg/kg 7.50E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.63E-06 mg/kg-day 1.50E+00 mg/kg-day 1.75E-06
Chrysene 3.65E+00 mg/kg 2.32E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.69E-10 8.13E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 5.51E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.93E-07 mg/kg-day 3.00E-04 mg/kg-day 6.43E-04
Copper 1.53E+02 mg/kg 9.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.41E-06 mg/kg-day 4.00E-02 mg/kg-day 8.51E-05
Dibenz(a,h)anthracene 4.16E-01 mg/kg 2.65E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.93E-08 9.26E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 5.16E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.26E-10 1.81E-10 mg/kg-day 5.00E-05 mg/kg-day 3.62E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.26E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.19E-09 4.41E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 2.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.88E-06 mg/kg-day 2.40E-02 mg/kg-day 3.28E-04
Mercury, inorganic 2.60E+00 mg/kg 1.65E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.79E-08 mg/kg-day 3.00E-04 mg/kg-day 1.93E-04
Naphthalene 5.16E-01 mg/kg 3.28E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-08 mg/kg-day 2.00E-02 mg/kg-day 5.74E-07
PCBs (non DLC) 2.51E+00 mg/kg 1.60E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.19E-08 5.59E-08 mg/kg-day 2.00E-05 mg/kg-day 2.79E-03
PCBs, total 2.64E+00 mg/kg 1.68E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.36E-08 5.88E-08 mg/kg-day 2.00E-05 mg/kg-day 2.94E-03
PCB-TEQ 3.26E-05 mg/kg 2.07E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.11E-08 7.26E-13 mg/kg-day 7.00E-10 mg/kg-day 1.04E-03
TCDD-TEQ 1.17E-03 mg/kg 7.44E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.12E-06 2.60E-11 mg/kg-day 7.00E-10 mg/kg-day 3.72E-02
Thallium 1.90E-01 mg/kg 1.21E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.23E-09 mg/kg-day 1.00E-05 mg/kg-day 4.23E-04
TPH C19-C40 2.19E+03 mg/kg 1.39E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.88E-05 mg/kg-day 3.00E+00 mg/kg-day 1.63E-05
TPH C9-C18 2.44E+02 mg/kg 1.55E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.43E-06 mg/kg-day 1.00E-02 mg/kg-day 5.43E-04
Trichloroethene 2.10E-03 mg/kg 1.34E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 6.14E-13 4.67E-11 mg/kg-day 5.00E-04 mg/kg-day 9.35E-08
Vanadium 2.95E+01 mg/kg 1.88E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.57E-07 mg/kg-day 5.04E-03 mg/kg-day 1.30E-04

Exposure Route Total (Total PCBs) (a) 1.47E-06 4.34E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-06 4.43E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 7.95E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.19E-07 2.78E-07 mg/kg-day 3.00E-04 mg/kg-day 9.28E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 8.70E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.35E-08 3.04E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 1.18E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.60E-07 4.13E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.19E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.70E-08 4.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 6.57E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.80E-09 2.30E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.96E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.75E-09 6.87E-07 mg/kg-day 2.00E-02 mg/kg-day 3.43E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 9.31E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.79E-10 3.26E-07 mg/kg-day 4.00E-02 mg/kg-day 8.14E-06
Cadmium, diet 2.98E+00 mg/kg 7.38E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.58E-09 mg/kg-day 2.50E-05 mg/kg-day 1.03E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 1.18E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.58E-10 4.11E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.34E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.78E-08 4.69E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 2.01E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.22E-09 7.04E-10 mg/kg-day 5.00E-05 mg/kg-day 1.41E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 6.38E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.66E-08 2.23E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 1.66E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.82E-08 mg/kg-day 2.00E-02 mg/kg-day 2.91E-06
PCBs (non DLC) 2.51E+00 mg/kg 8.71E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.74E-07 3.05E-07 mg/kg-day 2.00E-05 mg/kg-day 1.52E-02
PCBs, total 2.64E+00 mg/kg 9.16E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.83E-07 3.20E-07 mg/kg-day 2.00E-05 mg/kg-day 1.60E-02
PCB-TEQ 3.26E-05 mg/kg 2.42E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.63E-08 8.48E-13 mg/kg-day 7.00E-10 mg/kg-day 1.21E-03
TCDD-TEQ 1.17E-03 mg/kg 8.70E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.30E-06 3.04E-11 mg/kg-day 7.00E-10 mg/kg-day 4.35E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 5.43E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.90E-04 mg/kg-day 3.00E+00 mg/kg-day 6.33E-05
TPH C9-C18 2.44E+02 mg/kg 6.04E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.12E-05 mg/kg-day 1.00E-02 mg/kg-day 2.12E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.77E-06 6.28E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.80E-06 6.32E-02

RM0-3 Exposure Medium Total (Total PCBs) 4.24E-06 1.06E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.30E-06 1.08E-01
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TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 7.57E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.65E-04 mg/kg-day 1.00E+00 mg/kg-day 2.65E-04

Sediment Antimony 2.44E+00 mg/kg 1.55E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.43E-08 mg/kg-day 4.00E-04 mg/kg-day 1.36E-04
Arsenic, total 9.29E+00 mg/kg 3.55E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.32E-08 1.24E-07 mg/kg-day 3.00E-04 mg/kg-day 4.14E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.96E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.16E-08 1.04E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 2.49E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.82E-07 8.73E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 2.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.04E-08 9.77E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.25E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.15E-10 4.39E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.24E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.54E-09 1.14E-06 mg/kg-day 2.00E-02 mg/kg-day 5.68E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 7.19E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.25E-10 2.52E-07 mg/kg-day 4.00E-02 mg/kg-day 6.29E-06
Cadmium, diet 4.90E+00 mg/kg 3.12E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-07 mg/kg-day 1.00E-03 mg/kg-day 1.09E-04
Chromium, hexavalent 5.39E+00 mg/kg 3.43E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-08 1.20E-07 mg/kg-day 3.00E-03 mg/kg-day 4.00E-05
Chromium, total 1.34E+02 mg/kg 8.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.98E-06 mg/kg-day 1.50E+00 mg/kg-day 1.99E-06
Chrysene 7.01E+00 mg/kg 4.46E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.25E-10 1.56E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 5.95E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.08E-07 mg/kg-day 3.00E-04 mg/kg-day 6.94E-04
Copper 1.86E+02 mg/kg 1.18E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.14E-06 mg/kg-day 4.00E-02 mg/kg-day 1.04E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 2.60E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.90E-08 9.10E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 3.43E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.50E-10 1.20E-10 mg/kg-day 5.00E-05 mg/kg-day 2.40E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.48E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.08E-08 5.16E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 2.91E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-05 mg/kg-day 2.40E-02 mg/kg-day 4.24E-04
Mercury, inorganic 2.78E+00 mg/kg 1.77E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.19E-08 mg/kg-day 3.00E-04 mg/kg-day 2.06E-04
Naphthalene 1.30E+00 mg/kg 8.27E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.89E-08 mg/kg-day 2.00E-02 mg/kg-day 1.45E-06
PCBs (non DLC) 1.38E+00 mg/kg 8.78E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.76E-08 3.07E-08 mg/kg-day 2.00E-05 mg/kg-day 1.54E-03
PCBs, total 1.46E+00 mg/kg 9.29E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.86E-08 3.25E-08 mg/kg-day 2.00E-05 mg/kg-day 1.63E-03
PCB-TEQ 2.21E-05 mg/kg 1.41E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.11E-08 4.92E-13 mg/kg-day 7.00E-10 mg/kg-day 7.03E-04
TCDD-TEQ 4.84E-04 mg/kg 3.08E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.62E-07 1.08E-11 mg/kg-day 7.00E-10 mg/kg-day 1.54E-02
Thallium 2.04E-01 mg/kg 1.30E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.54E-09 mg/kg-day 1.00E-05 mg/kg-day 4.54E-04
TPH C19-C40 2.64E+03 mg/kg 1.68E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.88E-05 mg/kg-day 3.00E+00 mg/kg-day 1.96E-05
TPH C9-C18 2.93E+02 mg/kg 1.86E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.52E-06 mg/kg-day 1.00E-02 mg/kg-day 6.52E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 1.90E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.63E-07 mg/kg-day 5.04E-03 mg/kg-day 1.32E-04

Exposure Route Total (Total PCBs) (a) 8.11E-07 2.07E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.31E-07 2.13E-02
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TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 6.90E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.04E-07 2.42E-07 mg/kg-day 3.00E-04 mg/kg-day 8.06E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 1.50E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.10E-07 5.25E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.26E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.22E-07 4.42E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.41E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.03E-07 4.95E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 6.34E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.63E-09 2.22E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.26E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.77E-08 4.42E-06 mg/kg-day 2.00E-02 mg/kg-day 2.21E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 3.64E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.66E-09 1.27E-06 mg/kg-day 4.00E-02 mg/kg-day 3.18E-05
Cadmium, diet 4.90E+00 mg/kg 1.21E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.25E-09 mg/kg-day 2.50E-05 mg/kg-day 1.70E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 2.26E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.65E-09 7.90E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.32E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.62E-08 4.61E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.34E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.14E-09 4.68E-10 mg/kg-day 5.00E-05 mg/kg-day 9.36E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 7.47E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.45E-08 2.62E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 4.19E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.47E-07 mg/kg-day 2.00E-02 mg/kg-day 7.33E-06
PCBs (non DLC) 1.38E+00 mg/kg 4.79E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.57E-08 1.68E-07 mg/kg-day 2.00E-05 mg/kg-day 8.38E-03
PCBs, total 1.46E+00 mg/kg 5.06E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.01E-07 1.77E-07 mg/kg-day 2.00E-05 mg/kg-day 8.86E-03
PCB-TEQ 2.21E-05 mg/kg 1.64E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.46E-08 5.75E-13 mg/kg-day 7.00E-10 mg/kg-day 8.21E-04
TCDD-TEQ 4.84E-04 mg/kg 3.60E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.40E-07 1.26E-11 mg/kg-day 7.00E-10 mg/kg-day 1.80E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 6.54E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.29E-04 mg/kg-day 3.00E+00 mg/kg-day 7.63E-05
TPH C9-C18 2.93E+02 mg/kg 7.26E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.54E-05 mg/kg-day 1.00E-02 mg/kg-day 2.54E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.06E-06 3.07E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.08E-06 3.10E-02

RM3-6 Exposure Medium Total (Total PCBs) 2.87E-06 5.14E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.91E-06 5.24E-02

Page 4 of 15
AECOM

Final

July 2017



TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 8.01E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.80E-04 mg/kg-day 1.00E+00 mg/kg-day 2.80E-04

Sediment Antimony 1.92E+00 mg/kg 1.22E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.27E-08 mg/kg-day 4.00E-04 mg/kg-day 1.07E-04
Arsenic, total 1.37E+01 mg/kg 5.23E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.84E-08 1.83E-07 mg/kg-day 3.00E-04 mg/kg-day 6.10E-04
Benzene 2.60E-04 mg/kg 1.65E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 9.09E-14 5.79E-12 mg/kg-day 4.00E-03 mg/kg-day 1.45E-09
Benzo(a)anthracene 3.26E+00 mg/kg 2.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.51E-08 7.26E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 3.14E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.29E-07 1.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 3.87E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.83E-08 1.36E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.35E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.89E-10 4.74E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.79E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.50E-09 6.26E-07 mg/kg-day 2.00E-02 mg/kg-day 3.13E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 3.56E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.60E-10 1.24E-07 mg/kg-day 4.00E-02 mg/kg-day 3.11E-06
Cadmium, diet 8.78E+00 mg/kg 5.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.95E-07 mg/kg-day 1.00E-03 mg/kg-day 1.95E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 1.88E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.57E-06 mg/kg-day 1.50E+00 mg/kg-day 4.38E-06
Chrysene 4.55E+00 mg/kg 2.89E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.11E-10 1.01E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 5.76E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.01E-07 mg/kg-day 3.00E-04 mg/kg-day 6.72E-04
Copper 2.80E+02 mg/kg 1.78E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.23E-06 mg/kg-day 4.00E-02 mg/kg-day 1.56E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 4.36E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.19E-08 1.53E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.42E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.27E-09 4.96E-10 mg/kg-day 5.00E-05 mg/kg-day 9.93E-06
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.66E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.21E-08 5.81E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 3.85E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-05 mg/kg-day 2.40E-02 mg/kg-day 5.62E-04
Mercury, inorganic 5.06E+00 mg/kg 3.22E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-07 mg/kg-day 3.00E-04 mg/kg-day 3.75E-04
Naphthalene 3.05E+00 mg/kg 1.94E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.79E-08 mg/kg-day 2.00E-02 mg/kg-day 3.39E-06
PCBs (non DLC) 6.19E+00 mg/kg 3.94E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.87E-08 1.38E-07 mg/kg-day 2.00E-05 mg/kg-day 6.89E-03
PCBs, total 6.51E+00 mg/kg 4.14E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.28E-08 1.45E-07 mg/kg-day 2.00E-05 mg/kg-day 7.25E-03
PCB-TEQ 7.69E-05 mg/kg 4.89E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.34E-08 1.71E-12 mg/kg-day 7.00E-10 mg/kg-day 2.45E-03
TCDD-TEQ 1.04E-02 mg/kg 6.61E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.92E-06 2.32E-10 mg/kg-day 7.00E-10 mg/kg-day 3.31E-01
Thallium 2.30E-01 mg/kg 1.46E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.12E-09 mg/kg-day 1.00E-05 mg/kg-day 5.12E-04
TPH C19-C40 3.87E+03 mg/kg 2.46E-05 mg/kg-day NA (mg/kg-day)-1 NA 8.61E-05 mg/kg-day 3.00E+00 mg/kg-day 2.87E-05
TPH C9-C18 5.40E+02 mg/kg 3.43E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-05 mg/kg-day 1.00E-02 mg/kg-day 1.20E-03
Trichloroethene 5.00E-03 mg/kg 3.18E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.46E-12 1.11E-10 mg/kg-day 5.00E-04 mg/kg-day 2.23E-07
Vanadium 3.96E+01 mg/kg 2.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.82E-07 mg/kg-day 5.04E-03 mg/kg-day 1.75E-04

Exposure Route Total (Total PCBs) (a) 1.04E-05 3.43E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.05E-05 3.45E-01
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TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 1.02E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.53E-07 3.56E-07 mg/kg-day 3.00E-04 mg/kg-day 1.19E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 1.05E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.66E-08 3.67E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 1.59E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.16E-06 5.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.96E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.43E-07 6.86E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 6.86E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.01E-09 2.40E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 6.96E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.75E-09 2.44E-06 mg/kg-day 2.00E-02 mg/kg-day 1.22E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.80E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.31E-09 6.30E-07 mg/kg-day 4.00E-02 mg/kg-day 1.58E-05
Cadmium, diet 8.78E+00 mg/kg 2.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.61E-09 mg/kg-day 2.50E-05 mg/kg-day 3.05E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 1.47E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.07E-09 5.13E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 2.21E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.61E-07 7.73E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 5.52E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.84E-09 1.93E-09 mg/kg-day 5.00E-05 mg/kg-day 3.87E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 8.41E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.14E-08 2.94E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 9.82E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.44E-07 mg/kg-day 2.00E-02 mg/kg-day 1.72E-05
PCBs (non DLC) 6.19E+00 mg/kg 2.15E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.29E-07 7.51E-07 mg/kg-day 2.00E-05 mg/kg-day 3.76E-02
PCBs, total 6.51E+00 mg/kg 2.26E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.52E-07 7.90E-07 mg/kg-day 2.00E-05 mg/kg-day 3.95E-02
PCB-TEQ 7.69E-05 mg/kg 5.72E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.57E-08 2.00E-12 mg/kg-day 7.00E-10 mg/kg-day 2.86E-03
TCDD-TEQ 1.04E-02 mg/kg 7.73E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.16E-05 2.71E-10 mg/kg-day 7.00E-10 mg/kg-day 3.86E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 9.59E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.36E-04 mg/kg-day 3.00E+00 mg/kg-day 1.12E-04
TPH C9-C18 5.40E+02 mg/kg 1.34E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.68E-05 mg/kg-day 1.00E-02 mg/kg-day 4.68E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.38E-05 4.32E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.39E-05 4.33E-01

RM6-9 Exposure Medium Total (Total PCBs) 2.42E-05 7.75E-01
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.44E-05 7.78E-01
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TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 8.33E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.92E-04 mg/kg-day 1.00E+00 mg/kg-day 2.92E-04

Sediment Antimony 2.45E+00 mg/kg 1.56E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.45E-08 mg/kg-day 4.00E-04 mg/kg-day 1.36E-04
Arsenic, total 1.64E+01 mg/kg 6.26E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.39E-08 2.19E-07 mg/kg-day 3.00E-04 mg/kg-day 7.30E-04
Benzene 2.60E-04 mg/kg 1.65E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 9.09E-14 5.79E-12 mg/kg-day 4.00E-03 mg/kg-day 1.45E-09
Benzo(a)anthracene 3.44E+00 mg/kg 2.19E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.60E-08 7.66E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 2.61E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.91E-07 9.15E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.17E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.32E-08 1.11E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.46E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.06E-09 5.10E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.27E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.18E-09 7.95E-07 mg/kg-day 2.00E-02 mg/kg-day 3.97E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 2.73E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.99E-10 9.55E-08 mg/kg-day 4.00E-02 mg/kg-day 2.39E-06
Cadmium, diet 1.22E+01 mg/kg 7.76E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.72E-07 mg/kg-day 1.00E-03 mg/kg-day 2.72E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 2.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.88E-06 mg/kg-day 1.50E+00 mg/kg-day 5.92E-06
Chrysene 4.75E+00 mg/kg 3.02E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.21E-10 1.06E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 5.86E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.05E-07 mg/kg-day 3.00E-04 mg/kg-day 6.84E-04
Copper 3.08E+02 mg/kg 1.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.86E-06 mg/kg-day 4.00E-02 mg/kg-day 1.71E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.12E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.28E-08 1.09E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.08E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.33E-09 7.28E-10 mg/kg-day 5.00E-05 mg/kg-day 1.46E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.54E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.12E-08 5.39E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 3.42E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-05 mg/kg-day 2.40E-02 mg/kg-day 4.99E-04
Mercury, inorganic 6.51E+00 mg/kg 4.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.45E-07 mg/kg-day 3.00E-04 mg/kg-day 4.83E-04
Naphthalene 5.92E-01 mg/kg 3.77E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.32E-08 mg/kg-day 2.00E-02 mg/kg-day 6.59E-07
PCBs (non DLC) 8.28E+00 mg/kg 5.27E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.05E-07 1.84E-07 mg/kg-day 2.00E-05 mg/kg-day 9.22E-03
PCBs, total 8.71E+00 mg/kg 5.54E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.11E-07 1.94E-07 mg/kg-day 2.00E-05 mg/kg-day 9.69E-03
PCB-TEQ 8.02E-05 mg/kg 5.10E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.65E-08 1.79E-12 mg/kg-day 7.00E-10 mg/kg-day 2.55E-03
TCDD-TEQ 1.52E-02 mg/kg 9.67E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.45E-05 3.38E-10 mg/kg-day 7.00E-10 mg/kg-day 4.83E-01
Thallium 2.54E-01 mg/kg 1.62E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.65E-09 mg/kg-day 1.00E-05 mg/kg-day 5.65E-04
TPH C19-C40 5.05E+03 mg/kg 3.21E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-04 mg/kg-day 3.00E+00 mg/kg-day 3.75E-05
TPH C9-C18 7.06E+02 mg/kg 4.49E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-05 mg/kg-day 1.00E-02 mg/kg-day 1.57E-03
Trichloroethene 3.50E-03 mg/kg 2.23E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.02E-12 7.79E-11 mg/kg-day 5.00E-04 mg/kg-day 1.56E-07
Vanadium 5.57E+01 mg/kg 3.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-06 mg/kg-day 5.04E-03 mg/kg-day 2.46E-04

Exposure Route Total (Total PCBs) (a) 1.50E-05 4.99E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-05 5.01E-01
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TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 1.22E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.83E-07 4.27E-07 mg/kg-day 3.00E-04 mg/kg-day 1.42E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 1.11E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.09E-08 3.88E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.32E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.66E-07 4.63E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.61E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.17E-07 5.62E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 7.38E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.38E-09 2.58E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 8.84E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.24E-08 3.10E-06 mg/kg-day 2.00E-02 mg/kg-day 1.55E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.38E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.01E-09 4.84E-07 mg/kg-day 4.00E-02 mg/kg-day 1.21E-05
Cadmium, diet 1.22E+01 mg/kg 3.02E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-08 mg/kg-day 2.50E-05 mg/kg-day 4.23E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 1.53E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.12E-09 5.35E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.58E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.15E-07 5.53E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 8.10E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.30E-08 2.84E-09 mg/kg-day 5.00E-05 mg/kg-day 5.67E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 7.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.69E-08 2.73E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 1.91E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.67E-08 mg/kg-day 2.00E-02 mg/kg-day 3.34E-06
PCBs (non DLC) 8.28E+00 mg/kg 2.87E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.74E-07 1.01E-06 mg/kg-day 2.00E-05 mg/kg-day 5.03E-02
PCBs, total 8.71E+00 mg/kg 3.02E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.04E-07 1.06E-06 mg/kg-day 2.00E-05 mg/kg-day 5.29E-02
PCB-TEQ 8.02E-05 mg/kg 5.96E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.94E-08 2.09E-12 mg/kg-day 7.00E-10 mg/kg-day 2.98E-03
TCDD-TEQ 1.52E-02 mg/kg 1.13E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.69E-05 3.95E-10 mg/kg-day 7.00E-10 mg/kg-day 5.65E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 1.25E-04 mg/kg-day NA (mg/kg-day)-1 NA 4.38E-04 mg/kg-day 3.00E+00 mg/kg-day 1.46E-04
TPH C9-C18 7.06E+02 mg/kg 1.75E-05 mg/kg-day NA (mg/kg-day)-1 NA 6.12E-05 mg/kg-day 1.00E-02 mg/kg-day 6.12E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.91E-05 6.26E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.92E-05 6.26E-01

RM6-9East Exposure Medium Total (Total PCBs) 3.41E-05 1.12E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.42E-05 1.13E+00
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TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 6.04E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.11E-04 mg/kg-day 1.00E+00 mg/kg-day 2.11E-04

Sediment Antimony 1.99E+00 mg/kg 1.27E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.43E-08 mg/kg-day 4.00E-04 mg/kg-day 1.11E-04
Arsenic, total 1.03E+01 mg/kg 3.93E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.90E-08 1.38E-07 mg/kg-day 3.00E-04 mg/kg-day 4.59E-04
Benzene 3.40E-04 mg/kg 2.16E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.19E-13 7.57E-12 mg/kg-day 4.00E-03 mg/kg-day 1.89E-09
Benzo(a)anthracene 4.92E+00 mg/kg 3.13E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.28E-08 1.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 3.38E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.47E-07 1.18E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 4.23E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.09E-08 1.48E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.99E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.45E-09 6.97E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 2.77E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.87E-09 9.68E-07 mg/kg-day 2.00E-02 mg/kg-day 4.84E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.82E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.33E-10 6.37E-08 mg/kg-day 4.00E-02 mg/kg-day 1.59E-06
Cadmium, diet 5.19E+00 mg/kg 3.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.16E-07 mg/kg-day 1.00E-03 mg/kg-day 1.16E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 1.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.39E-06 mg/kg-day 1.50E+00 mg/kg-day 2.92E-06
Chrysene 4.34E+00 mg/kg 2.76E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.02E-10 9.66E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 4.69E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.64E-07 mg/kg-day 3.00E-04 mg/kg-day 5.47E-04
Copper 1.63E+02 mg/kg 1.04E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.63E-06 mg/kg-day 4.00E-02 mg/kg-day 9.07E-05
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.89E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.11E-08 1.01E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 4.78E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.65E-10 1.67E-10 mg/kg-day 5.00E-05 mg/kg-day 3.35E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.52E-09 4.56E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 3.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-05 mg/kg-day 2.40E-02 mg/kg-day 5.16E-04
Mercury, inorganic 3.05E+00 mg/kg 1.94E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.79E-08 mg/kg-day 3.00E-04 mg/kg-day 2.26E-04
Naphthalene 5.68E-01 mg/kg 3.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-08 mg/kg-day 2.00E-02 mg/kg-day 6.32E-07
PCBs (non DLC) 3.45E+00 mg/kg 2.19E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.39E-08 7.68E-08 mg/kg-day 2.00E-05 mg/kg-day 3.84E-03
PCBs, total 3.62E+00 mg/kg 2.30E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.60E-08 8.06E-08 mg/kg-day 2.00E-05 mg/kg-day 4.03E-03
PCB-TEQ 4.69E-05 mg/kg 2.98E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.47E-08 1.04E-12 mg/kg-day 7.00E-10 mg/kg-day 1.49E-03
TCDD-TEQ 2.48E-03 mg/kg 1.58E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.37E-06 5.52E-11 mg/kg-day 7.00E-10 mg/kg-day 7.89E-02
Thallium 1.62E-01 mg/kg 1.03E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.61E-09 mg/kg-day 1.00E-05 mg/kg-day 3.61E-04
TPH C19-C40 2.24E+03 mg/kg 1.42E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.99E-05 mg/kg-day 3.00E+00 mg/kg-day 1.66E-05
TPH C9-C18 2.59E+02 mg/kg 1.65E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.77E-06 mg/kg-day 1.00E-02 mg/kg-day 5.77E-04
Trichloroethene 6.00E-03 mg/kg 3.82E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.76E-12 1.34E-10 mg/kg-day 5.00E-04 mg/kg-day 2.67E-07
Vanadium 2.72E+01 mg/kg 1.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.05E-07 mg/kg-day 5.04E-03 mg/kg-day 1.20E-04

Exposure Route Total (Total PCBs) (a) 2.81E-06 8.63E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.85E-06 8.76E-02
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TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 7.66E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.15E-07 2.68E-07 mg/kg-day 3.00E-04 mg/kg-day 8.93E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 1.58E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.16E-07 5.55E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 1.71E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.25E-06 6.00E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.14E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.56E-07 7.50E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.01E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.36E-09 3.53E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.08E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.51E-08 3.77E-06 mg/kg-day 2.00E-02 mg/kg-day 1.89E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 9.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.72E-10 3.22E-07 mg/kg-day 4.00E-02 mg/kg-day 8.06E-06
Cadmium, diet 5.19E+00 mg/kg 1.29E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.50E-09 mg/kg-day 2.50E-05 mg/kg-day 1.80E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 1.40E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.02E-09 4.89E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.46E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.07E-07 5.12E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.86E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.98E-09 6.52E-10 mg/kg-day 5.00E-05 mg/kg-day 1.30E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 6.60E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.82E-08 2.31E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 1.83E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.40E-08 mg/kg-day 2.00E-02 mg/kg-day 3.20E-06
PCBs (non DLC) 3.45E+00 mg/kg 1.20E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.39E-07 4.19E-07 mg/kg-day 2.00E-05 mg/kg-day 2.09E-02
PCBs, total 3.62E+00 mg/kg 1.26E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.51E-07 4.39E-07 mg/kg-day 2.00E-05 mg/kg-day 2.20E-02
PCB-TEQ 4.69E-05 mg/kg 3.49E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.23E-08 1.22E-12 mg/kg-day 7.00E-10 mg/kg-day 1.74E-03
TCDD-TEQ 2.48E-03 mg/kg 1.84E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.76E-06 6.45E-11 mg/kg-day 7.00E-10 mg/kg-day 9.22E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 5.55E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.94E-04 mg/kg-day 3.00E+00 mg/kg-day 6.47E-05
TPH C9-C18 2.59E+02 mg/kg 6.42E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.25E-05 mg/kg-day 1.00E-02 mg/kg-day 2.25E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.84E-06 1.18E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.88E-06 1.18E-01

RM9-12 Exposure Medium Total (Total PCBs) 7.64E-06 2.04E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.73E-06 2.06E-01
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TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 5.16E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.81E-04 mg/kg-day 1.00E+00 mg/kg-day 1.81E-04

Sediment Antimony 8.75E-01 mg/kg 5.57E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.95E-08 mg/kg-day 4.00E-04 mg/kg-day 4.87E-05
Arsenic, total 4.21E+00 mg/kg 1.61E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.41E-08 5.62E-08 mg/kg-day 3.00E-04 mg/kg-day 1.87E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.63E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-08 5.72E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 1.93E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.41E-07 6.77E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.39E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.74E-08 8.35E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.10E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 8.03E-10 3.85E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 7.19E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.01E-09 2.52E-07 mg/kg-day 2.00E-02 mg/kg-day 1.26E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.06E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.71E-11 3.70E-08 mg/kg-day 4.00E-02 mg/kg-day 9.24E-07
Cadmium, diet 4.12E+00 mg/kg 2.62E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.17E-08 mg/kg-day 1.00E-03 mg/kg-day 9.17E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 4.43E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.55E-06 mg/kg-day 1.50E+00 mg/kg-day 1.03E-06
Chrysene 3.60E+00 mg/kg 2.29E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.67E-10 8.01E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 4.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-07 mg/kg-day 3.00E-04 mg/kg-day 4.86E-04
Copper 1.11E+02 mg/kg 7.06E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-06 mg/kg-day 4.00E-02 mg/kg-day 6.18E-05
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.09E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.53E-08 7.32E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 4.37E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.99E-10 1.53E-10 mg/kg-day 5.00E-05 mg/kg-day 3.06E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.20E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.78E-09 4.21E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 3.68E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-05 mg/kg-day 2.40E-02 mg/kg-day 5.36E-04
Mercury, inorganic 2.04E+00 mg/kg 1.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.54E-08 mg/kg-day 3.00E-04 mg/kg-day 1.51E-04
Naphthalene 3.72E-01 mg/kg 2.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.28E-09 mg/kg-day 2.00E-02 mg/kg-day 4.14E-07
PCBs (non DLC) 2.92E+00 mg/kg 1.86E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.71E-08 6.50E-08 mg/kg-day 2.00E-05 mg/kg-day 3.25E-03
PCBs, total 3.03E+00 mg/kg 1.93E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.85E-08 6.74E-08 mg/kg-day 2.00E-05 mg/kg-day 3.37E-03
PCB-TEQ 1.93E-05 mg/kg 1.23E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.84E-08 4.30E-13 mg/kg-day 7.00E-10 mg/kg-day 6.14E-04
TCDD-TEQ 4.70E-04 mg/kg 2.99E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.48E-07 1.05E-11 mg/kg-day 7.00E-10 mg/kg-day 1.49E-02
Thallium 1.02E-01 mg/kg 6.49E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.27E-09 mg/kg-day 1.00E-05 mg/kg-day 2.27E-04
TPH C19-C40 1.88E+03 mg/kg 1.20E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.18E-05 mg/kg-day 3.00E+00 mg/kg-day 1.39E-05
TPH C9-C18 1.87E+02 mg/kg 1.19E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.16E-06 mg/kg-day 1.00E-02 mg/kg-day 4.16E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 1.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.05E-07 mg/kg-day 5.04E-03 mg/kg-day 1.20E-04

Exposure Route Total (Total PCBs) (a) 7.08E-07 2.09E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.25E-07 2.13E-02
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TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 3.13E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.69E-08 1.10E-07 mg/kg-day 3.00E-04 mg/kg-day 3.65E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 8.28E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.04E-08 2.90E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 9.79E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.15E-07 3.43E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.21E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.82E-08 4.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 5.57E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.07E-09 1.95E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.80E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.92E-09 9.80E-07 mg/kg-day 2.00E-02 mg/kg-day 4.90E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 5.35E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.90E-10 1.87E-07 mg/kg-day 4.00E-02 mg/kg-day 4.68E-06
Cadmium, diet 4.12E+00 mg/kg 1.02E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.57E-09 mg/kg-day 2.50E-05 mg/kg-day 1.43E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 1.16E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.46E-10 4.06E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.06E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.73E-08 3.71E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.70E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.72E-09 5.96E-10 mg/kg-day 5.00E-05 mg/kg-day 1.19E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 6.09E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.44E-08 2.13E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 1.20E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.19E-08 mg/kg-day 2.00E-02 mg/kg-day 2.10E-06
PCBs (non DLC) 2.92E+00 mg/kg 1.01E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.03E-07 3.54E-07 mg/kg-day 2.00E-05 mg/kg-day 1.77E-02
PCBs, total 3.03E+00 mg/kg 1.05E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.10E-07 3.68E-07 mg/kg-day 2.00E-05 mg/kg-day 1.84E-02
PCB-TEQ 1.93E-05 mg/kg 1.43E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.15E-08 5.02E-13 mg/kg-day 7.00E-10 mg/kg-day 7.17E-04
TCDD-TEQ 4.70E-04 mg/kg 3.49E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.24E-07 1.22E-11 mg/kg-day 7.00E-10 mg/kg-day 1.75E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 4.66E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-04 mg/kg-day 3.00E+00 mg/kg-day 5.43E-05
TPH C9-C18 1.87E+02 mg/kg 4.63E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.62E-05 mg/kg-day 1.00E-02 mg/kg-day 1.62E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.78E-06 3.81E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.79E-06 3.82E-02

RM12-15 Exposure Medium Total (Total PCBs) 2.49E-06 5.90E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.52E-06 5.95E-02
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TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 2.75E-05 mg/kg-day NA (mg/kg-day)-1 NA 9.62E-05 mg/kg-day 1.00E+00 mg/kg-day 9.62E-05

Sediment Antimony 3.88E+00 mg/kg 2.47E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.64E-08 mg/kg-day 4.00E-04 mg/kg-day 2.16E-04
Arsenic, total 4.23E+00 mg/kg 1.61E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.42E-08 5.65E-08 mg/kg-day 3.00E-04 mg/kg-day 1.88E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 2.65E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.93E-08 9.26E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 3.07E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.24E-07 1.07E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.24E-08 1.07E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.39E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.01E-09 4.85E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 6.42E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.99E-11 2.25E-08 mg/kg-day 2.00E-02 mg/kg-day 1.12E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.70E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.24E-10 5.94E-08 mg/kg-day 4.00E-02 mg/kg-day 1.49E-06
Cadmium, diet 1.22E+00 mg/kg 7.76E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.72E-08 mg/kg-day 1.00E-03 mg/kg-day 2.72E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 1.79E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.26E-07 mg/kg-day 1.50E+00 mg/kg-day 4.17E-07
Chrysene 5.04E+00 mg/kg 3.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.34E-10 1.12E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 2.56E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.95E-08 mg/kg-day 3.00E-04 mg/kg-day 2.98E-04
Copper 6.46E+01 mg/kg 4.11E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.44E-06 mg/kg-day 4.00E-02 mg/kg-day 3.60E-05
Dibenz(a,h)anthracene 8.86E-01 mg/kg 5.64E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.11E-08 1.97E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 4.64E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.43E-10 1.63E-10 mg/kg-day 5.00E-05 mg/kg-day 3.25E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-08 4.99E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 2.40E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.41E-06 mg/kg-day 2.40E-02 mg/kg-day 3.51E-04
Mercury, inorganic 4.88E-01 mg/kg 3.10E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-08 mg/kg-day 3.00E-04 mg/kg-day 3.62E-05
Naphthalene 4.63E-01 mg/kg 2.94E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.03E-08 mg/kg-day 2.00E-02 mg/kg-day 5.15E-07
PCBs (non DLC) 1.06E+00 mg/kg 6.74E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.35E-08 2.36E-08 mg/kg-day 2.00E-05 mg/kg-day 1.18E-03
PCBs, total 1.18E+00 mg/kg 7.50E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.50E-08 2.63E-08 mg/kg-day 2.00E-05 mg/kg-day 1.31E-03
PCB-TEQ 1.90E-05 mg/kg 1.21E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.81E-08 4.23E-13 mg/kg-day 7.00E-10 mg/kg-day 6.04E-04
TCDD-TEQ 6.56E-06 mg/kg 4.17E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.26E-09 1.46E-13 mg/kg-day 7.00E-10 mg/kg-day 2.09E-04
Thallium 7.63E-02 mg/kg 4.85E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-09 mg/kg-day 1.00E-05 mg/kg-day 1.70E-04
TPH C19-C40 1.38E+03 mg/kg 8.78E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.07E-05 mg/kg-day 3.00E+00 mg/kg-day 1.02E-05
TPH C9-C18 1.53E+02 mg/kg 9.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.41E-06 mg/kg-day 1.00E-02 mg/kg-day 3.41E-04
Trichloroethene 3.00E-04 mg/kg 1.91E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 8.78E-14 6.68E-12 mg/kg-day 5.00E-04 mg/kg-day 1.34E-08
Vanadium 1.28E+01 mg/kg 8.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.85E-07 mg/kg-day 5.04E-03 mg/kg-day 5.65E-05

Exposure Route Total (Total PCBs) (a) 3.65E-07 3.35E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.81E-07 3.83E-03
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TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 3.14E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.72E-08 1.10E-07 mg/kg-day 3.00E-04 mg/kg-day 3.67E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.34E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.78E-08 4.69E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 1.55E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.13E-06 5.43E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.55E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-07 5.43E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 7.02E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.13E-09 2.46E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 2.50E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.50E-10 8.76E-08 mg/kg-day 2.00E-02 mg/kg-day 4.38E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 8.60E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.28E-10 3.01E-07 mg/kg-day 4.00E-02 mg/kg-day 7.52E-06
Cadmium, diet 1.22E+00 mg/kg 3.02E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-09 mg/kg-day 2.50E-05 mg/kg-day 4.23E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 1.62E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.18E-09 5.68E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.85E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.08E-07 9.99E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.81E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.89E-09 6.33E-10 mg/kg-day 5.00E-05 mg/kg-day 1.27E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 7.21E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.27E-08 2.52E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 1.49E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.22E-08 mg/kg-day 2.00E-02 mg/kg-day 2.61E-06
PCBs (non DLC) 1.06E+00 mg/kg 3.68E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.35E-08 1.29E-07 mg/kg-day 2.00E-05 mg/kg-day 6.43E-03
PCBs, total 1.18E+00 mg/kg 4.09E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.19E-08 1.43E-07 mg/kg-day 2.00E-05 mg/kg-day 7.16E-03
PCB-TEQ 1.90E-05 mg/kg 1.41E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.12E-08 4.94E-13 mg/kg-day 7.00E-10 mg/kg-day 7.06E-04
TCDD-TEQ 6.56E-06 mg/kg 4.88E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.31E-09 1.71E-13 mg/kg-day 7.00E-10 mg/kg-day 2.44E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 3.42E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-04 mg/kg-day 3.00E+00 mg/kg-day 3.99E-05
TPH C9-C18 1.53E+02 mg/kg 3.79E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-05 mg/kg-day 1.00E-02 mg/kg-day 1.33E-03
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.75E-06 9.21E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.76E-06 9.19E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 2.12E-06 1.26E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.15E-06 1.30E-02
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TABLE 7.30.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) 2.16E-06 2.84E-02
Sitewide Surface Water (c) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.19E-06 2.91E-02

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

River Mile Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 6.40E-06 1.35E-01
PCB-TEQ & PCBs (non DLC) (b) 6.49E-06 1.37E-01

River Mile 3-6
Total PCBs (a) 5.03E-06 7.98E-02
PCB-TEQ & PCBs (non DLC) (b) 5.10E-06 8.15E-02

River Mile 6-9
Total PCBs (a) 2.64E-05 8.04E-01
PCB-TEQ & PCBs (non DLC) (b) 2.66E-05 8.08E-01

River Mile 6-9 East Bank
Total PCBs (a) 3.62E-05 1.15E+00
PCB-TEQ & PCBs (non DLC) (b) 3.64E-05 1.16E+00

River Mile 9-12
Total PCBs (a) 9.81E-06 2.32E-01
PCB-TEQ & PCBs (non DLC) (b) 9.92E-06 2.35E-01

River Mile 12-15
Total PCBs (a) 4.65E-06 8.73E-02
PCB-TEQ & PCBs (non DLC) (b) 4.71E-06 8.86E-02

River Mile 15-17.4
Total PCBs (a) 4.28E-06 4.09E-02
PCB-TEQ & PCBs (non DLC) (b) 4.33E-06 4.22E-02

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk
Sediment Accessible RM0-3 Ingestion

Surface Aluminum 1.15E+04 mg/kg 2.80E-04 mg/kg-day 2.80E-04 (mg/kg-day)-1 NA
Sediment Antimony 8.56E-01 mg/kg 2.08E-08 mg/kg-day 2.08E-08 (mg/kg-day)-1 NA

Arsenic, total 1.07E+01 mg/kg 1.56E-07 mg/kg-day 1.56E-07 (mg/kg-day)-1 2.34E-07
Benzene 5.60E-04 mg/kg 1.36E-11 mg/kg-day 1.36E-11 (mg/kg-day)-1 7.49E-13
Benzo(a)anthracene 2.70E+00 mg/kg 2.21E-07 mg/kg-day 2.21E-07 (mg/kg-day)-1 1.61E-07
Benzo(a)pyrene 3.66E+00 mg/kg 2.99E-07 mg/kg-day 2.99E-07 (mg/kg-day)-1 2.19E-06
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.03E-07 mg/kg-day 3.03E-07 (mg/kg-day)-1 2.21E-07
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.67E-07 mg/kg-day 1.67E-07 (mg/kg-day)-1 1.22E-08
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.93E-07 mg/kg-day 1.93E-07 (mg/kg-day)-1 2.70E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.36E-07 mg/kg-day 2.36E-07 (mg/kg-day)-1 1.73E-09
Cadmium, diet 2.98E+00 mg/kg 7.25E-08 mg/kg-day 7.25E-08 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg 6.36E-07 mg/kg-day 6.36E-07 (mg/kg-day)-1 3.18E-07
Chromium, total 1.18E+02 mg/kg 2.87E-06 mg/kg-day 2.87E-06 (mg/kg-day)-1 NA
Chrysene 3.65E+00 mg/kg 2.99E-07 mg/kg-day 2.99E-07 (mg/kg-day)-1 2.18E-09
Cobalt 8.67E+00 mg/kg 2.11E-07 mg/kg-day 2.11E-07 (mg/kg-day)-1 NA
Copper 1.53E+02 mg/kg 3.72E-06 mg/kg-day 3.72E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.40E-08 mg/kg-day 3.40E-08 (mg/kg-day)-1 2.48E-07
Dieldrin 8.12E-03 mg/kg 1.97E-10 mg/kg-day 1.97E-10 (mg/kg-day)-1 3.16E-09
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.62E-07 mg/kg-day 1.62E-07 (mg/kg-day)-1 1.18E-07
Manganese, nondiet 3.54E+02 mg/kg 8.61E-06 mg/kg-day 8.61E-06 (mg/kg-day)-1 NA
Mercury, inorganic 2.60E+00 mg/kg 6.32E-08 mg/kg-day 6.32E-08 (mg/kg-day)-1 NA
Naphthalene 5.16E-01 mg/kg 1.25E-08 mg/kg-day 1.25E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 2.51E+00 mg/kg 6.10E-08 mg/kg-day 6.10E-08 (mg/kg-day)-1 1.22E-07
PCBs, total 2.64E+00 mg/kg 6.42E-08 mg/kg-day 6.42E-08 (mg/kg-day)-1 1.28E-07
PCB-TEQ 3.26E-05 mg/kg 7.93E-13 mg/kg-day 7.93E-13 (mg/kg-day)-1 1.19E-07
TCDD-TEQ 1.17E-03 mg/kg 2.85E-11 mg/kg-day 2.85E-11 (mg/kg-day)-1 4.27E-06
Thallium 1.90E-01 mg/kg 4.62E-09 mg/kg-day 4.62E-09 (mg/kg-day)-1 NA
TPH C19-C40 2.19E+03 mg/kg 5.33E-05 mg/kg-day 5.33E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.44E+02 mg/kg 5.93E-06 mg/kg-day 5.93E-06 (mg/kg-day)-1 NA
Trichloroethene 2.10E-03 mg/kg 1.72E-10 mg/kg-day 1.72E-10 (mg/kg-day)-1 7.90E-12
Vanadium 2.95E+01 mg/kg 7.17E-07 mg/kg-day 7.17E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 7.90E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.02E-06

Intake/Exposure 
Concentration
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.07E+01 mg/kg 1.06E-07 mg/kg-day 1.06E-07 (mg/kg-day)-1 1.59E-07
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.70E+00 mg/kg 2.07E-07 mg/kg-day 2.07E-07 (mg/kg-day)-1 1.51E-07
Benzo(a)pyrene 3.66E+00 mg/kg 2.81E-07 mg/kg-day 2.81E-07 (mg/kg-day)-1 2.05E-06
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.84E-07 mg/kg-day 2.84E-07 (mg/kg-day)-1 2.07E-07
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.57E-07 mg/kg-day 1.57E-07 (mg/kg-day)-1 1.14E-08
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 2.61E-07 mg/kg-day 2.61E-07 (mg/kg-day)-1 3.65E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.22E-07 mg/kg-day 2.22E-07 (mg/kg-day)-1 1.62E-09
Cadmium, diet 2.98E+00 mg/kg 9.81E-10 mg/kg-day 9.81E-10 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.65E+00 mg/kg 2.80E-07 mg/kg-day 2.80E-07 (mg/kg-day)-1 2.05E-09
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.19E-08 mg/kg-day 3.19E-08 (mg/kg-day)-1 2.33E-07
Dieldrin 8.12E-03 mg/kg 2.67E-10 mg/kg-day 2.67E-10 (mg/kg-day)-1 4.28E-09
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.52E-07 mg/kg-day 1.52E-07 (mg/kg-day)-1 1.11E-07
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.16E-01 mg/kg 2.21E-08 mg/kg-day 2.21E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 2.51E+00 mg/kg 1.16E-07 mg/kg-day 1.16E-07 (mg/kg-day)-1 2.31E-07
PCBs, total 2.64E+00 mg/kg 1.22E-07 mg/kg-day 1.22E-07 (mg/kg-day)-1 2.43E-07
PCB-TEQ 3.26E-05 mg/kg 3.22E-13 mg/kg-day 3.22E-13 (mg/kg-day)-1 4.83E-08
TCDD-TEQ 1.17E-03 mg/kg 1.16E-11 mg/kg-day 1.16E-11 (mg/kg-day)-1 1.73E-06
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.19E+03 mg/kg 7.21E-05 mg/kg-day 7.21E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.44E+02 mg/kg 8.04E-06 mg/kg-day 8.04E-06 (mg/kg-day)-1 NA
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.91E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.95E-06

RM0-3 Exposure Medium Total (Total PCBs) 1.28E-05
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.30E-05
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion
Surface Aluminum 1.19E+04 mg/kg 2.89E-04 mg/kg-day 2.89E-04 (mg/kg-day)-1 NA

Sediment Antimony 2.44E+00 mg/kg 5.93E-08 mg/kg-day 5.93E-08 (mg/kg-day)-1 NA
Arsenic, total 9.29E+00 mg/kg 1.36E-07 mg/kg-day 1.36E-07 (mg/kg-day)-1 2.03E-07
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.81E-07 mg/kg-day 3.81E-07 (mg/kg-day)-1 2.78E-07
Benzo(a)pyrene 3.92E+00 mg/kg 3.21E-07 mg/kg-day 3.21E-07 (mg/kg-day)-1 2.34E-06
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.59E-07 mg/kg-day 3.59E-07 (mg/kg-day)-1 2.62E-07
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.61E-07 mg/kg-day 1.61E-07 (mg/kg-day)-1 1.18E-08
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.24E-06 mg/kg-day 1.24E-06 (mg/kg-day)-1 1.74E-08
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 9.24E-07 mg/kg-day 9.24E-07 (mg/kg-day)-1 6.75E-09
Cadmium, diet 4.90E+00 mg/kg 1.19E-07 mg/kg-day 1.19E-07 (mg/kg-day)-1 NA
Chromium, hexavalent 5.39E+00 mg/kg 4.41E-07 mg/kg-day 4.41E-07 (mg/kg-day)-1 2.20E-07
Chromium, total 1.34E+02 mg/kg 3.26E-06 mg/kg-day 3.26E-06 (mg/kg-day)-1 NA
Chrysene 7.01E+00 mg/kg 5.73E-07 mg/kg-day 5.73E-07 (mg/kg-day)-1 4.19E-09
Cobalt 9.35E+00 mg/kg 2.27E-07 mg/kg-day 2.27E-07 (mg/kg-day)-1 NA
Copper 1.86E+02 mg/kg 4.52E-06 mg/kg-day 4.52E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.34E-08 mg/kg-day 3.34E-08 (mg/kg-day)-1 2.44E-07
Dieldrin 5.40E-03 mg/kg 1.31E-10 mg/kg-day 1.31E-10 (mg/kg-day)-1 2.10E-09
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.90E-07 mg/kg-day 1.90E-07 (mg/kg-day)-1 1.39E-07
Manganese, nondiet 4.57E+02 mg/kg 1.11E-05 mg/kg-day 1.11E-05 (mg/kg-day)-1 NA
Mercury, inorganic 2.78E+00 mg/kg 6.76E-08 mg/kg-day 6.76E-08 (mg/kg-day)-1 NA
Naphthalene 1.30E+00 mg/kg 3.16E-08 mg/kg-day 3.16E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 1.38E+00 mg/kg 3.36E-08 mg/kg-day 3.36E-08 (mg/kg-day)-1 6.71E-08
PCBs, total 1.46E+00 mg/kg 3.55E-08 mg/kg-day 3.55E-08 (mg/kg-day)-1 7.10E-08
PCB-TEQ 2.21E-05 mg/kg 5.37E-13 mg/kg-day 5.37E-13 (mg/kg-day)-1 8.06E-08
TCDD-TEQ 4.84E-04 mg/kg 1.18E-11 mg/kg-day 1.18E-11 (mg/kg-day)-1 1.77E-06
Thallium 2.04E-01 mg/kg 4.96E-09 mg/kg-day 4.96E-09 (mg/kg-day)-1 NA
TPH C19-C40 2.64E+03 mg/kg 6.42E-05 mg/kg-day 6.42E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.93E+02 mg/kg 7.13E-06 mg/kg-day 7.13E-06 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.98E+01 mg/kg 7.25E-07 mg/kg-day 7.25E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 5.57E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.64E-06
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.29E+00 mg/kg 9.18E-08 mg/kg-day 9.18E-08 (mg/kg-day)-1 1.38E-07
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.58E-07 mg/kg-day 3.58E-07 (mg/kg-day)-1 2.61E-07
Benzo(a)pyrene 3.92E+00 mg/kg 3.01E-07 mg/kg-day 3.01E-07 (mg/kg-day)-1 2.20E-06
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.37E-07 mg/kg-day 3.37E-07 (mg/kg-day)-1 2.46E-07
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.51E-07 mg/kg-day 1.51E-07 (mg/kg-day)-1 1.10E-08
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.68E-06 mg/kg-day 1.68E-06 (mg/kg-day)-1 2.35E-08
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 8.67E-07 mg/kg-day 8.67E-07 (mg/kg-day)-1 6.33E-09
Cadmium, diet 4.90E+00 mg/kg 1.61E-09 mg/kg-day 1.61E-09 (mg/kg-day)-1 NA
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 7.01E+00 mg/kg 5.38E-07 mg/kg-day 5.38E-07 (mg/kg-day)-1 3.93E-09
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.14E-08 mg/kg-day 3.14E-08 (mg/kg-day)-1 2.29E-07
Dieldrin 5.40E-03 mg/kg 1.78E-10 mg/kg-day 1.78E-10 (mg/kg-day)-1 2.85E-09
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.78E-07 mg/kg-day 1.78E-07 (mg/kg-day)-1 1.30E-07
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 1.30E+00 mg/kg 5.57E-08 mg/kg-day 5.57E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 1.38E+00 mg/kg 6.36E-08 mg/kg-day 6.36E-08 (mg/kg-day)-1 1.27E-07
PCBs, total 1.46E+00 mg/kg 6.73E-08 mg/kg-day 6.73E-08 (mg/kg-day)-1 1.35E-07
PCB-TEQ 2.21E-05 mg/kg 2.18E-13 mg/kg-day 2.18E-13 (mg/kg-day)-1 3.28E-08
TCDD-TEQ 4.84E-04 mg/kg 4.78E-12 mg/kg-day 4.78E-12 (mg/kg-day)-1 7.17E-07
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.64E+03 mg/kg 8.69E-05 mg/kg-day 8.69E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.93E+02 mg/kg 9.65E-06 mg/kg-day 9.65E-06 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.10E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.13E-06

RM3-6 Exposure Medium Total (Total PCBs) 9.67E-06
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 9.77E-06
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion
Surface Aluminum 1.26E+04 mg/kg 3.06E-04 mg/kg-day 3.06E-04 (mg/kg-day)-1 NA

Sediment Antimony 1.92E+00 mg/kg 4.67E-08 mg/kg-day 4.67E-08 (mg/kg-day)-1 NA
Arsenic, total 1.37E+01 mg/kg 2.00E-07 mg/kg-day 2.00E-07 (mg/kg-day)-1 3.00E-07
Benzene 2.60E-04 mg/kg 6.32E-12 mg/kg-day 6.32E-12 (mg/kg-day)-1 3.48E-13
Benzo(a)anthracene 3.26E+00 mg/kg 2.67E-07 mg/kg-day 2.67E-07 (mg/kg-day)-1 1.95E-07
Benzo(a)pyrene 4.93E+00 mg/kg 4.03E-07 mg/kg-day 4.03E-07 (mg/kg-day)-1 2.94E-06
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.98E-07 mg/kg-day 4.98E-07 (mg/kg-day)-1 3.64E-07
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.74E-07 mg/kg-day 1.74E-07 (mg/kg-day)-1 1.27E-08
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 6.83E-07 mg/kg-day 6.83E-07 (mg/kg-day)-1 9.57E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.57E-07 mg/kg-day 4.57E-07 (mg/kg-day)-1 3.34E-09
Cadmium, diet 8.78E+00 mg/kg 2.14E-07 mg/kg-day 2.14E-07 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.95E+02 mg/kg 7.17E-06 mg/kg-day 7.17E-06 (mg/kg-day)-1 NA
Chrysene 4.55E+00 mg/kg 3.72E-07 mg/kg-day 3.72E-07 (mg/kg-day)-1 2.72E-09
Cobalt 9.05E+00 mg/kg 2.20E-07 mg/kg-day 2.20E-07 (mg/kg-day)-1 NA
Copper 2.80E+02 mg/kg 6.81E-06 mg/kg-day 6.81E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.61E-08 mg/kg-day 5.61E-08 (mg/kg-day)-1 4.10E-07
Dieldrin 2.23E-02 mg/kg 5.42E-10 mg/kg-day 5.42E-10 (mg/kg-day)-1 8.68E-09
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.13E-07 mg/kg-day 2.13E-07 (mg/kg-day)-1 1.56E-07
Manganese, nondiet 6.06E+02 mg/kg 1.47E-05 mg/kg-day 1.47E-05 (mg/kg-day)-1 NA
Mercury, inorganic 5.06E+00 mg/kg 1.23E-07 mg/kg-day 1.23E-07 (mg/kg-day)-1 NA
Naphthalene 3.05E+00 mg/kg 7.42E-08 mg/kg-day 7.42E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 6.19E+00 mg/kg 1.51E-07 mg/kg-day 1.51E-07 (mg/kg-day)-1 3.01E-07
PCBs, total 6.51E+00 mg/kg 1.58E-07 mg/kg-day 1.58E-07 (mg/kg-day)-1 3.17E-07
PCB-TEQ 7.69E-05 mg/kg 1.87E-12 mg/kg-day 1.87E-12 (mg/kg-day)-1 2.81E-07
TCDD-TEQ 1.04E-02 mg/kg 2.53E-10 mg/kg-day 2.53E-10 (mg/kg-day)-1 3.79E-05
Thallium 2.30E-01 mg/kg 5.59E-09 mg/kg-day 5.59E-09 (mg/kg-day)-1 NA
TPH C19-C40 3.87E+03 mg/kg 9.41E-05 mg/kg-day 9.41E-05 (mg/kg-day)-1 NA
TPH C9-C18 5.40E+02 mg/kg 1.31E-05 mg/kg-day 1.31E-05 (mg/kg-day)-1 NA
Trichloroethene 5.00E-03 mg/kg 4.09E-10 mg/kg-day 4.09E-10 (mg/kg-day)-1 1.88E-11
Vanadium 3.96E+01 mg/kg 9.63E-07 mg/kg-day 9.63E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.27E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.29E-05
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.37E+01 mg/kg 1.35E-07 mg/kg-day 1.35E-07 (mg/kg-day)-1 2.03E-07
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.26E+00 mg/kg 2.50E-07 mg/kg-day 2.50E-07 (mg/kg-day)-1 1.83E-07
Benzo(a)pyrene 4.93E+00 mg/kg 3.78E-07 mg/kg-day 3.78E-07 (mg/kg-day)-1 2.76E-06
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.67E-07 mg/kg-day 4.67E-07 (mg/kg-day)-1 3.41E-07
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.63E-07 mg/kg-day 1.63E-07 (mg/kg-day)-1 1.19E-08
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 9.25E-07 mg/kg-day 9.25E-07 (mg/kg-day)-1 1.30E-08
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.29E-07 mg/kg-day 4.29E-07 (mg/kg-day)-1 3.13E-09
Cadmium, diet 8.78E+00 mg/kg 2.89E-09 mg/kg-day 2.89E-09 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.55E+00 mg/kg 3.49E-07 mg/kg-day 3.49E-07 (mg/kg-day)-1 2.55E-09
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.27E-08 mg/kg-day 5.27E-08 (mg/kg-day)-1 3.84E-07
Dieldrin 2.23E-02 mg/kg 7.34E-10 mg/kg-day 7.34E-10 (mg/kg-day)-1 1.18E-08
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.00E-07 mg/kg-day 2.00E-07 (mg/kg-day)-1 1.46E-07
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.05E+00 mg/kg 1.31E-07 mg/kg-day 1.31E-07 (mg/kg-day)-1 NA
PCBs (non DLC) 6.19E+00 mg/kg 2.85E-07 mg/kg-day 2.85E-07 (mg/kg-day)-1 5.71E-07
PCBs, total 6.51E+00 mg/kg 3.00E-07 mg/kg-day 3.00E-07 (mg/kg-day)-1 6.00E-07
PCB-TEQ 7.69E-05 mg/kg 7.60E-13 mg/kg-day 7.60E-13 (mg/kg-day)-1 1.14E-07
TCDD-TEQ 1.04E-02 mg/kg 1.03E-10 mg/kg-day 1.03E-10 (mg/kg-day)-1 1.54E-05
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 3.87E+03 mg/kg 1.27E-04 mg/kg-day 1.27E-04 (mg/kg-day)-1 NA
TPH C9-C18 5.40E+02 mg/kg 1.78E-05 mg/kg-day 1.78E-05 (mg/kg-day)-1 NA
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 2.01E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.02E-05

RM6-9 Exposure Medium Total (Total PCBs) 6.27E-05
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.31E-05
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion
Surface Aluminum 1.31E+04 mg/kg 3.19E-04 mg/kg-day 3.19E-04 (mg/kg-day)-1 NA

Sediment Antimony 2.45E+00 mg/kg 5.96E-08 mg/kg-day 5.96E-08 (mg/kg-day)-1 NA
Arsenic, total 1.64E+01 mg/kg 2.39E-07 mg/kg-day 2.39E-07 (mg/kg-day)-1 3.59E-07
Benzene 2.60E-04 mg/kg 6.32E-12 mg/kg-day 6.32E-12 (mg/kg-day)-1 3.48E-13
Benzo(a)anthracene 3.44E+00 mg/kg 2.81E-07 mg/kg-day 2.81E-07 (mg/kg-day)-1 2.05E-07
Benzo(a)pyrene 4.11E+00 mg/kg 3.36E-07 mg/kg-day 3.36E-07 (mg/kg-day)-1 2.45E-06
Benzo(b)fluoranthene 4.99E+00 mg/kg 4.08E-07 mg/kg-day 4.08E-07 (mg/kg-day)-1 2.98E-07
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.87E-07 mg/kg-day 1.87E-07 (mg/kg-day)-1 1.37E-08
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 8.68E-07 mg/kg-day 8.68E-07 (mg/kg-day)-1 1.22E-08
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.51E-07 mg/kg-day 3.51E-07 (mg/kg-day)-1 2.56E-09
Cadmium, diet 1.22E+01 mg/kg 2.97E-07 mg/kg-day 2.97E-07 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 3.99E+02 mg/kg 9.70E-06 mg/kg-day 9.70E-06 (mg/kg-day)-1 NA
Chrysene 4.75E+00 mg/kg 3.88E-07 mg/kg-day 3.88E-07 (mg/kg-day)-1 2.84E-09
Cobalt 9.22E+00 mg/kg 2.24E-07 mg/kg-day 2.24E-07 (mg/kg-day)-1 NA
Copper 3.08E+02 mg/kg 7.49E-06 mg/kg-day 7.49E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 4.02E-08 mg/kg-day 4.02E-08 (mg/kg-day)-1 2.93E-07
Dieldrin 3.27E-02 mg/kg 7.95E-10 mg/kg-day 7.95E-10 (mg/kg-day)-1 1.27E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.98E-07 mg/kg-day 1.98E-07 (mg/kg-day)-1 1.44E-07
Manganese, nondiet 5.38E+02 mg/kg 1.31E-05 mg/kg-day 1.31E-05 (mg/kg-day)-1 NA
Mercury, inorganic 6.51E+00 mg/kg 1.58E-07 mg/kg-day 1.58E-07 (mg/kg-day)-1 NA
Naphthalene 5.92E-01 mg/kg 1.44E-08 mg/kg-day 1.44E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 8.28E+00 mg/kg 2.01E-07 mg/kg-day 2.01E-07 (mg/kg-day)-1 4.03E-07
PCBs, total 8.71E+00 mg/kg 2.12E-07 mg/kg-day 2.12E-07 (mg/kg-day)-1 4.24E-07
PCB-TEQ 8.02E-05 mg/kg 1.95E-12 mg/kg-day 1.95E-12 (mg/kg-day)-1 2.93E-07
TCDD-TEQ 1.52E-02 mg/kg 3.70E-10 mg/kg-day 3.70E-10 (mg/kg-day)-1 5.54E-05
Thallium 2.54E-01 mg/kg 6.18E-09 mg/kg-day 6.18E-09 (mg/kg-day)-1 NA
TPH C19-C40 5.05E+03 mg/kg 1.23E-04 mg/kg-day 1.23E-04 (mg/kg-day)-1 NA
TPH C9-C18 7.06E+02 mg/kg 1.72E-05 mg/kg-day 1.72E-05 (mg/kg-day)-1 NA
Trichloroethene 3.50E-03 mg/kg 2.86E-10 mg/kg-day 2.86E-10 (mg/kg-day)-1 1.32E-11
Vanadium 5.57E+01 mg/kg 1.35E-06 mg/kg-day 1.35E-06 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 5.97E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.99E-05
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.64E+01 mg/kg 1.62E-07 mg/kg-day 1.62E-07 (mg/kg-day)-1 2.43E-07
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.44E+00 mg/kg 2.64E-07 mg/kg-day 2.64E-07 (mg/kg-day)-1 1.93E-07
Benzo(a)pyrene 4.11E+00 mg/kg 3.15E-07 mg/kg-day 3.15E-07 (mg/kg-day)-1 2.30E-06
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.83E-07 mg/kg-day 3.83E-07 (mg/kg-day)-1 2.80E-07
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.76E-07 mg/kg-day 1.76E-07 (mg/kg-day)-1 1.28E-08
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 1.18E-06 mg/kg-day 1.18E-06 (mg/kg-day)-1 1.65E-08
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.29E-07 mg/kg-day 3.29E-07 (mg/kg-day)-1 2.40E-09
Cadmium, diet 1.22E+01 mg/kg 4.02E-09 mg/kg-day 4.02E-09 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.75E+00 mg/kg 3.65E-07 mg/kg-day 3.65E-07 (mg/kg-day)-1 2.66E-09
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.77E-08 mg/kg-day 3.77E-08 (mg/kg-day)-1 2.75E-07
Dieldrin 3.27E-02 mg/kg 1.08E-09 mg/kg-day 1.08E-09 (mg/kg-day)-1 1.72E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.86E-07 mg/kg-day 1.86E-07 (mg/kg-day)-1 1.36E-07
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.92E-01 mg/kg 2.53E-08 mg/kg-day 2.53E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 8.28E+00 mg/kg 3.82E-07 mg/kg-day 3.82E-07 (mg/kg-day)-1 7.64E-07
PCBs, total 8.71E+00 mg/kg 4.02E-07 mg/kg-day 4.02E-07 (mg/kg-day)-1 8.03E-07
PCB-TEQ 8.02E-05 mg/kg 7.92E-13 mg/kg-day 7.92E-13 (mg/kg-day)-1 1.19E-07
TCDD-TEQ 1.52E-02 mg/kg 1.50E-10 mg/kg-day 1.50E-10 (mg/kg-day)-1 2.25E-05
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 5.05E+03 mg/kg 1.66E-04 mg/kg-day 1.66E-04 (mg/kg-day)-1 NA
TPH C9-C18 7.06E+02 mg/kg 2.33E-05 mg/kg-day 2.33E-05 (mg/kg-day)-1 NA
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 2.68E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.69E-05

RM6-9East Exposure Medium Total (Total PCBs) 8.65E-05
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.68E-05
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion
Surface Aluminum 9.49E+03 mg/kg 2.31E-04 mg/kg-day 2.31E-04 (mg/kg-day)-1 NA

Sediment Antimony 1.99E+00 mg/kg 4.84E-08 mg/kg-day 4.84E-08 (mg/kg-day)-1 NA
Arsenic, total 1.03E+01 mg/kg 1.50E-07 mg/kg-day 1.50E-07 (mg/kg-day)-1 2.25E-07
Benzene 3.40E-04 mg/kg 8.27E-12 mg/kg-day 8.27E-12 (mg/kg-day)-1 4.55E-13
Benzo(a)anthracene 4.92E+00 mg/kg 4.02E-07 mg/kg-day 4.02E-07 (mg/kg-day)-1 2.94E-07
Benzo(a)pyrene 5.32E+00 mg/kg 4.35E-07 mg/kg-day 4.35E-07 (mg/kg-day)-1 3.18E-06
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.44E-07 mg/kg-day 5.44E-07 (mg/kg-day)-1 3.97E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.56E-07 mg/kg-day 2.56E-07 (mg/kg-day)-1 1.87E-08
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.06E-06 mg/kg-day 1.06E-06 (mg/kg-day)-1 1.48E-08
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.34E-07 mg/kg-day 2.34E-07 (mg/kg-day)-1 1.71E-09
Cadmium, diet 5.19E+00 mg/kg 1.26E-07 mg/kg-day 1.26E-07 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.97E+02 mg/kg 4.79E-06 mg/kg-day 4.79E-06 (mg/kg-day)-1 NA
Chrysene 4.34E+00 mg/kg 3.55E-07 mg/kg-day 3.55E-07 (mg/kg-day)-1 2.59E-09
Cobalt 7.37E+00 mg/kg 1.79E-07 mg/kg-day 1.79E-07 (mg/kg-day)-1 NA
Copper 1.63E+02 mg/kg 3.96E-06 mg/kg-day 3.96E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.71E-08 mg/kg-day 3.71E-08 (mg/kg-day)-1 2.71E-07
Dieldrin 7.52E-03 mg/kg 1.83E-10 mg/kg-day 1.83E-10 (mg/kg-day)-1 2.93E-09
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.68E-07 mg/kg-day 1.68E-07 (mg/kg-day)-1 1.22E-07
Manganese, nondiet 5.56E+02 mg/kg 1.35E-05 mg/kg-day 1.35E-05 (mg/kg-day)-1 NA
Mercury, inorganic 3.05E+00 mg/kg 7.42E-08 mg/kg-day 7.42E-08 (mg/kg-day)-1 NA
Naphthalene 5.68E-01 mg/kg 1.38E-08 mg/kg-day 1.38E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 3.45E+00 mg/kg 8.39E-08 mg/kg-day 8.39E-08 (mg/kg-day)-1 1.68E-07
PCBs, total 3.62E+00 mg/kg 8.80E-08 mg/kg-day 8.80E-08 (mg/kg-day)-1 1.76E-07
PCB-TEQ 4.69E-05 mg/kg 1.14E-12 mg/kg-day 1.14E-12 (mg/kg-day)-1 1.71E-07
TCDD-TEQ 2.48E-03 mg/kg 6.03E-11 mg/kg-day 6.03E-11 (mg/kg-day)-1 9.05E-06
Thallium 1.62E-01 mg/kg 3.94E-09 mg/kg-day 3.94E-09 (mg/kg-day)-1 NA
TPH C19-C40 2.24E+03 mg/kg 5.45E-05 mg/kg-day 5.45E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.59E+02 mg/kg 6.30E-06 mg/kg-day 6.30E-06 (mg/kg-day)-1 NA
Trichloroethene 6.00E-03 mg/kg 4.91E-10 mg/kg-day 4.91E-10 (mg/kg-day)-1 2.26E-11
Vanadium 2.72E+01 mg/kg 6.61E-07 mg/kg-day 6.61E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.37E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.39E-05
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.03E+01 mg/kg 1.02E-07 mg/kg-day 1.02E-07 (mg/kg-day)-1 1.53E-07
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.92E+00 mg/kg 3.78E-07 mg/kg-day 3.78E-07 (mg/kg-day)-1 2.76E-07
Benzo(a)pyrene 5.32E+00 mg/kg 4.08E-07 mg/kg-day 4.08E-07 (mg/kg-day)-1 2.98E-06
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.10E-07 mg/kg-day 5.10E-07 (mg/kg-day)-1 3.73E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.40E-07 mg/kg-day 2.40E-07 (mg/kg-day)-1 1.75E-08
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.43E-06 mg/kg-day 1.43E-06 (mg/kg-day)-1 2.01E-08
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.20E-07 mg/kg-day 2.20E-07 (mg/kg-day)-1 1.60E-09
Cadmium, diet 5.19E+00 mg/kg 1.71E-09 mg/kg-day 1.71E-09 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.34E+00 mg/kg 3.33E-07 mg/kg-day 3.33E-07 (mg/kg-day)-1 2.43E-09
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.48E-08 mg/kg-day 3.48E-08 (mg/kg-day)-1 2.54E-07
Dieldrin 7.52E-03 mg/kg 2.48E-10 mg/kg-day 2.48E-10 (mg/kg-day)-1 3.96E-09
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.57E-07 mg/kg-day 1.57E-07 (mg/kg-day)-1 1.15E-07
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.68E-01 mg/kg 2.43E-08 mg/kg-day 2.43E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 3.45E+00 mg/kg 1.59E-07 mg/kg-day 1.59E-07 (mg/kg-day)-1 3.18E-07
PCBs, total 3.62E+00 mg/kg 1.67E-07 mg/kg-day 1.67E-07 (mg/kg-day)-1 3.34E-07
PCB-TEQ 4.69E-05 mg/kg 4.63E-13 mg/kg-day 4.63E-13 (mg/kg-day)-1 6.95E-08
TCDD-TEQ 2.48E-03 mg/kg 2.45E-11 mg/kg-day 2.45E-11 (mg/kg-day)-1 3.68E-06
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.24E+03 mg/kg 7.38E-05 mg/kg-day 7.38E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.59E+02 mg/kg 8.53E-06 mg/kg-day 8.53E-06 (mg/kg-day)-1 NA
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 8.21E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.26E-06

RM9-12 Exposure Medium Total (Total PCBs) 2.20E-05
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.22E-05
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion
Surface Aluminum 8.12E+03 mg/kg 1.97E-04 mg/kg-day 1.97E-04 (mg/kg-day)-1 NA

Sediment Antimony 8.75E-01 mg/kg 2.13E-08 mg/kg-day 2.13E-08 (mg/kg-day)-1 NA
Arsenic, total 4.21E+00 mg/kg 6.14E-08 mg/kg-day 6.14E-08 (mg/kg-day)-1 9.21E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.10E-07 mg/kg-day 2.10E-07 (mg/kg-day)-1 1.53E-07
Benzo(a)pyrene 3.04E+00 mg/kg 2.49E-07 mg/kg-day 2.49E-07 (mg/kg-day)-1 1.81E-06
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.07E-07 mg/kg-day 3.07E-07 (mg/kg-day)-1 2.24E-07
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.41E-07 mg/kg-day 1.41E-07 (mg/kg-day)-1 1.03E-08
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.75E-07 mg/kg-day 2.75E-07 (mg/kg-day)-1 3.85E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.36E-07 mg/kg-day 1.36E-07 (mg/kg-day)-1 9.91E-10
Cadmium, diet 4.12E+00 mg/kg 1.00E-07 mg/kg-day 1.00E-07 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 6.97E+01 mg/kg 1.69E-06 mg/kg-day 1.69E-06 (mg/kg-day)-1 NA
Chrysene 3.60E+00 mg/kg 2.94E-07 mg/kg-day 2.94E-07 (mg/kg-day)-1 2.15E-09
Cobalt 6.55E+00 mg/kg 1.59E-07 mg/kg-day 1.59E-07 (mg/kg-day)-1 NA
Copper 1.11E+02 mg/kg 2.70E-06 mg/kg-day 2.70E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.69E-08 mg/kg-day 2.69E-08 (mg/kg-day)-1 1.96E-07
Dieldrin 6.87E-03 mg/kg 1.67E-10 mg/kg-day 1.67E-10 (mg/kg-day)-1 2.67E-09
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.55E-07 mg/kg-day 1.55E-07 (mg/kg-day)-1 1.13E-07
Manganese, nondiet 5.78E+02 mg/kg 1.41E-05 mg/kg-day 1.41E-05 (mg/kg-day)-1 NA
Mercury, inorganic 2.04E+00 mg/kg 4.96E-08 mg/kg-day 4.96E-08 (mg/kg-day)-1 NA
Naphthalene 3.72E-01 mg/kg 9.05E-09 mg/kg-day 9.05E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 2.92E+00 mg/kg 7.10E-08 mg/kg-day 7.10E-08 (mg/kg-day)-1 1.42E-07
PCBs, total 3.03E+00 mg/kg 7.37E-08 mg/kg-day 7.37E-08 (mg/kg-day)-1 1.47E-07
PCB-TEQ 1.93E-05 mg/kg 4.69E-13 mg/kg-day 4.69E-13 (mg/kg-day)-1 7.04E-08
TCDD-TEQ 4.70E-04 mg/kg 1.14E-11 mg/kg-day 1.14E-11 (mg/kg-day)-1 1.71E-06
Thallium 1.02E-01 mg/kg 2.48E-09 mg/kg-day 2.48E-09 (mg/kg-day)-1 NA
TPH C19-C40 1.88E+03 mg/kg 4.57E-05 mg/kg-day 4.57E-05 (mg/kg-day)-1 NA
TPH C9-C18 1.87E+02 mg/kg 4.55E-06 mg/kg-day 4.55E-06 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg 6.61E-07 mg/kg-day 6.61E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.48E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.54E-06
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.21E+00 mg/kg 4.16E-08 mg/kg-day 4.16E-08 (mg/kg-day)-1 6.24E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.97E-07 mg/kg-day 1.97E-07 (mg/kg-day)-1 1.44E-07
Benzo(a)pyrene 3.04E+00 mg/kg 2.33E-07 mg/kg-day 2.33E-07 (mg/kg-day)-1 1.70E-06
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.88E-07 mg/kg-day 2.88E-07 (mg/kg-day)-1 2.10E-07
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.33E-07 mg/kg-day 1.33E-07 (mg/kg-day)-1 9.69E-09
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 3.72E-07 mg/kg-day 3.72E-07 (mg/kg-day)-1 5.21E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.27E-07 mg/kg-day 1.27E-07 (mg/kg-day)-1 9.30E-10
Cadmium, diet 4.12E+00 mg/kg 1.36E-09 mg/kg-day 1.36E-09 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.60E+00 mg/kg 2.76E-07 mg/kg-day 2.76E-07 (mg/kg-day)-1 2.02E-09
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.53E-08 mg/kg-day 2.53E-08 (mg/kg-day)-1 1.84E-07
Dieldrin 6.87E-03 mg/kg 2.26E-10 mg/kg-day 2.26E-10 (mg/kg-day)-1 3.62E-09
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.45E-07 mg/kg-day 1.45E-07 (mg/kg-day)-1 1.06E-07
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.72E-01 mg/kg 1.59E-08 mg/kg-day 1.59E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 2.92E+00 mg/kg 1.35E-07 mg/kg-day 1.35E-07 (mg/kg-day)-1 2.69E-07
PCBs, total 3.03E+00 mg/kg 1.40E-07 mg/kg-day 1.40E-07 (mg/kg-day)-1 2.79E-07
PCB-TEQ 1.93E-05 mg/kg 1.91E-13 mg/kg-day 1.91E-13 (mg/kg-day)-1 2.86E-08
TCDD-TEQ 4.70E-04 mg/kg 4.64E-12 mg/kg-day 4.64E-12 (mg/kg-day)-1 6.97E-07
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.88E+03 mg/kg 6.19E-05 mg/kg-day 6.19E-05 (mg/kg-day)-1 NA
TPH C9-C18 1.87E+02 mg/kg 6.16E-06 mg/kg-day 6.16E-06 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 3.41E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-06

RM12-15 Exposure Medium Total (Total PCBs) 7.88E-06
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.97E-06
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion
Surface Aluminum 4.32E+03 mg/kg 1.05E-04 mg/kg-day 1.05E-04 (mg/kg-day)-1 NA

Sediment Antimony 3.88E+00 mg/kg 9.44E-08 mg/kg-day 9.44E-08 (mg/kg-day)-1 NA
Arsenic, total 4.23E+00 mg/kg 6.17E-08 mg/kg-day 6.17E-08 (mg/kg-day)-1 9.26E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.40E-07 mg/kg-day 3.40E-07 (mg/kg-day)-1 2.48E-07
Benzo(a)pyrene 4.82E+00 mg/kg 3.94E-07 mg/kg-day 3.94E-07 (mg/kg-day)-1 2.88E-06
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.94E-07 mg/kg-day 3.94E-07 (mg/kg-day)-1 2.88E-07
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.78E-07 mg/kg-day 1.78E-07 (mg/kg-day)-1 1.30E-08
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 2.46E-08 mg/kg-day 2.46E-08 (mg/kg-day)-1 3.44E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.18E-07 mg/kg-day 2.18E-07 (mg/kg-day)-1 1.59E-09
Cadmium, diet 1.22E+00 mg/kg 2.97E-08 mg/kg-day 2.97E-08 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.81E+01 mg/kg 6.83E-07 mg/kg-day 6.83E-07 (mg/kg-day)-1 NA
Chrysene 5.04E+00 mg/kg 4.12E-07 mg/kg-day 4.12E-07 (mg/kg-day)-1 3.01E-09
Cobalt 4.02E+00 mg/kg 9.78E-08 mg/kg-day 9.78E-08 (mg/kg-day)-1 NA
Copper 6.46E+01 mg/kg 1.57E-06 mg/kg-day 1.57E-06 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 7.25E-08 mg/kg-day 7.25E-08 (mg/kg-day)-1 5.29E-07
Dieldrin 7.30E-03 mg/kg 1.78E-10 mg/kg-day 1.78E-10 (mg/kg-day)-1 2.84E-09
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.83E-07 mg/kg-day 1.83E-07 (mg/kg-day)-1 1.34E-07
Manganese, nondiet 3.78E+02 mg/kg 9.19E-06 mg/kg-day 9.19E-06 (mg/kg-day)-1 NA
Mercury, inorganic 4.88E-01 mg/kg 1.19E-08 mg/kg-day 1.19E-08 (mg/kg-day)-1 NA
Naphthalene 4.63E-01 mg/kg 1.13E-08 mg/kg-day 1.13E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 1.06E+00 mg/kg 2.58E-08 mg/kg-day 2.58E-08 (mg/kg-day)-1 5.16E-08
PCBs, total 1.18E+00 mg/kg 2.87E-08 mg/kg-day 2.87E-08 (mg/kg-day)-1 5.74E-08
PCB-TEQ 1.90E-05 mg/kg 4.62E-13 mg/kg-day 4.62E-13 (mg/kg-day)-1 6.93E-08
TCDD-TEQ 6.56E-06 mg/kg 1.60E-13 mg/kg-day 1.60E-13 (mg/kg-day)-1 2.39E-08
Thallium 7.63E-02 mg/kg 1.86E-09 mg/kg-day 1.86E-09 (mg/kg-day)-1 NA
TPH C19-C40 1.38E+03 mg/kg 3.36E-05 mg/kg-day 3.36E-05 (mg/kg-day)-1 NA
TPH C9-C18 1.53E+02 mg/kg 3.72E-06 mg/kg-day 3.72E-06 (mg/kg-day)-1 NA
Trichloroethene 3.00E-04 mg/kg 2.45E-11 mg/kg-day 2.45E-11 (mg/kg-day)-1 1.13E-12
Vanadium 1.28E+01 mg/kg 3.11E-07 mg/kg-day 3.11E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.27E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.33E-06
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.23E+00 mg/kg 4.18E-08 mg/kg-day 4.18E-08 (mg/kg-day)-1 6.27E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.19E-07 mg/kg-day 3.19E-07 (mg/kg-day)-1 2.33E-07
Benzo(a)pyrene 4.82E+00 mg/kg 3.70E-07 mg/kg-day 3.70E-07 (mg/kg-day)-1 2.70E-06
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.70E-07 mg/kg-day 3.70E-07 (mg/kg-day)-1 2.70E-07
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.67E-07 mg/kg-day 1.67E-07 (mg/kg-day)-1 1.22E-08
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 3.33E-08 mg/kg-day 3.33E-08 (mg/kg-day)-1 4.66E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.05E-07 mg/kg-day 2.05E-07 (mg/kg-day)-1 1.50E-09
Cadmium, diet 1.22E+00 mg/kg 4.02E-10 mg/kg-day 4.02E-10 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 5.04E+00 mg/kg 3.87E-07 mg/kg-day 3.87E-07 (mg/kg-day)-1 2.82E-09
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 6.80E-08 mg/kg-day 6.80E-08 (mg/kg-day)-1 4.96E-07
Dieldrin 7.30E-03 mg/kg 2.40E-10 mg/kg-day 2.40E-10 (mg/kg-day)-1 3.85E-09
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.72E-07 mg/kg-day 1.72E-07 (mg/kg-day)-1 1.26E-07
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 4.63E-01 mg/kg 1.98E-08 mg/kg-day 1.98E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 1.06E+00 mg/kg 4.89E-08 mg/kg-day 4.89E-08 (mg/kg-day)-1 9.77E-08
PCBs, total 1.18E+00 mg/kg 5.44E-08 mg/kg-day 5.44E-08 (mg/kg-day)-1 1.09E-07
PCB-TEQ 1.90E-05 mg/kg 1.88E-13 mg/kg-day 1.88E-13 (mg/kg-day)-1 2.82E-08
TCDD-TEQ 6.56E-06 mg/kg 6.48E-14 mg/kg-day 6.48E-14 (mg/kg-day)-1 9.72E-09
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.38E+03 mg/kg 4.54E-05 mg/kg-day 4.54E-05 (mg/kg-day)-1 NA
TPH C9-C18 1.53E+02 mg/kg 5.04E-06 mg/kg-day 5.04E-06 (mg/kg-day)-1 NA
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.03E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.05E-06

RM15-17.4 Exposure Medium Total (Total PCBs) 8.30E-06
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.38E-06
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TABLE 7.31.RME
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 5.40E-06
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.44E-06

Total of Receptor Risks
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

River Mile Total Cancer 
Risk

River Mile 0-3
Total PCBs (a) 1.82E-05
PCB-TEQ & PCBs (non DLC) (b) 1.84E-05

River Mile 3-6
Total PCBs (a) 1.51E-05
PCB-TEQ & PCBs (non DLC) (b) 1.52E-05

River Mile 6-9
Total PCBs (a) 6.81E-05
PCB-TEQ & PCBs (non DLC) (b) 6.85E-05

River Mile 6-9 East Bank
Total PCBs (a) 9.19E-05
PCB-TEQ & PCBs (non DLC) (b) 9.23E-05

River Mile 9-12
Total PCBs (a) 2.74E-05
PCB-TEQ & PCBs (non DLC) (b) 2.76E-05

River Mile 12-15
Total PCBs (a) 1.33E-05
PCB-TEQ & PCBs (non DLC) (b) 1.34E-05

River Mile 15-17.4
Total PCBs (a) 1.37E-05
PCB-TEQ & PCBs (non DLC) (b) 1.38E-05

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 4.99E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.99E-04 mg/kg-day 1.00E+00 mg/kg-day 4.99E-04
Sediment Antimony 8.56E-01 mg/kg 3.72E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.72E-08 mg/kg-day 4.00E-04 mg/kg-day 9.30E-05

Arsenic, total 1.07E+01 mg/kg 2.79E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.18E-08 2.79E-07 mg/kg-day 3.00E-04 mg/kg-day 9.30E-04
Benzene 5.60E-04 mg/kg 2.43E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.34E-13 2.43E-11 mg/kg-day 4.00E-03 mg/kg-day 6.08E-09
Benzo(a)anthracene 2.70E+00 mg/kg 3.52E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.57E-08 1.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 4.77E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.48E-07 1.59E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 4.82E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.52E-08 1.61E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 2.66E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.94E-09 8.86E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 3.44E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.82E-10 3.44E-07 mg/kg-day 2.00E-02 mg/kg-day 1.72E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 3.77E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.75E-10 1.26E-07 mg/kg-day 4.00E-02 mg/kg-day 3.14E-06
Cadmium, diet 2.98E+00 mg/kg 1.29E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-07 mg/kg-day 1.00E-03 mg/kg-day 1.29E-04
Chromium, hexavalent 7.78E+00 mg/kg 1.01E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 5.07E-08 3.38E-07 mg/kg-day 3.00E-03 mg/kg-day 1.13E-04
Chromium, total 1.18E+02 mg/kg 5.13E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.13E-06 mg/kg-day 1.50E+00 mg/kg-day 3.42E-06
Chrysene 3.65E+00 mg/kg 4.76E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.47E-10 1.59E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 3.77E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.77E-07 mg/kg-day 3.00E-04 mg/kg-day 1.26E-03
Copper 1.53E+02 mg/kg 6.65E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.65E-06 mg/kg-day 4.00E-02 mg/kg-day 1.66E-04
Dibenz(a,h)anthracene 4.16E-01 mg/kg 5.42E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.96E-08 1.81E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 3.53E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.64E-10 3.53E-10 mg/kg-day 5.00E-05 mg/kg-day 7.05E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 2.58E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.88E-08 8.60E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 1.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.54E-05 mg/kg-day 2.40E-02 mg/kg-day 6.41E-04
Mercury, inorganic 2.60E+00 mg/kg 1.13E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-07 mg/kg-day 3.00E-04 mg/kg-day 3.76E-04
Naphthalene 5.16E-01 mg/kg 2.24E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.24E-08 mg/kg-day 2.00E-02 mg/kg-day 1.12E-06
PCBs (non DLC) 2.51E+00 mg/kg 1.09E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.18E-08 1.09E-07 mg/kg-day 2.00E-05 mg/kg-day 5.45E-03
PCBs, total 2.64E+00 mg/kg 1.15E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.29E-08 1.15E-07 mg/kg-day 2.00E-05 mg/kg-day 5.73E-03
PCB-TEQ 3.26E-05 mg/kg 1.42E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.12E-08 1.42E-12 mg/kg-day 7.00E-10 mg/kg-day 2.02E-03
TCDD-TEQ 1.17E-03 mg/kg 5.08E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.62E-07 5.08E-11 mg/kg-day 7.00E-10 mg/kg-day 7.26E-02
Thallium 1.90E-01 mg/kg 8.25E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.25E-09 mg/kg-day 1.00E-05 mg/kg-day 8.25E-04
TPH C19-C40 2.19E+03 mg/kg 9.51E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.51E-05 mg/kg-day 3.00E+00 mg/kg-day 3.17E-05
TPH C9-C18 2.44E+02 mg/kg 1.06E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-05 mg/kg-day 1.00E-02 mg/kg-day 1.06E-03
Trichloroethene 2.10E-03 mg/kg 2.74E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.26E-12 9.12E-11 mg/kg-day 5.00E-04 mg/kg-day 1.82E-07
Vanadium 2.95E+01 mg/kg 1.28E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.28E-06 mg/kg-day 5.04E-03 mg/kg-day 2.54E-04

Exposure Route Total (Total PCBs) (a) 1.35E-06 8.47E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.37E-06 8.65E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 2.20E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.30E-08 2.20E-07 mg/kg-day 3.00E-04 mg/kg-day 7.33E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 7.21E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.26E-08 2.40E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 9.78E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.14E-07 3.26E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 9.88E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.21E-08 3.29E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 5.45E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.98E-09 1.82E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 5.42E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.59E-10 5.42E-07 mg/kg-day 2.00E-02 mg/kg-day 2.71E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 7.72E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.64E-10 2.57E-07 mg/kg-day 4.00E-02 mg/kg-day 6.43E-06
Cadmium, diet 2.98E+00 mg/kg 2.04E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.04E-09 mg/kg-day 2.50E-05 mg/kg-day 8.16E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 9.75E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.12E-10 3.25E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.11E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.11E-08 3.70E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 5.56E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.90E-10 5.56E-10 mg/kg-day 5.00E-05 mg/kg-day 1.11E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 5.29E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.86E-08 1.76E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 4.59E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.59E-08 mg/kg-day 2.00E-02 mg/kg-day 2.30E-06
PCBs (non DLC) 2.51E+00 mg/kg 2.41E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.81E-08 2.41E-07 mg/kg-day 2.00E-05 mg/kg-day 1.20E-02
PCBs, total 2.64E+00 mg/kg 2.53E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.06E-08 2.53E-07 mg/kg-day 2.00E-05 mg/kg-day 1.27E-02
PCB-TEQ 3.26E-05 mg/kg 6.70E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.00E-08 6.70E-13 mg/kg-day 7.00E-10 mg/kg-day 9.57E-04
TCDD-TEQ 1.17E-03 mg/kg 2.40E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.61E-07 2.40E-11 mg/kg-day 7.00E-10 mg/kg-day 3.43E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 1.50E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.50E-04 mg/kg-day 3.00E+00 mg/kg-day 5.00E-05
TPH C9-C18 2.44E+02 mg/kg 1.67E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-05 mg/kg-day 1.00E-02 mg/kg-day 1.67E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.41E-06 4.96E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.42E-06 4.99E-02

RM0-3 Exposure Medium Total (Total PCBs) 2.76E-06 1.34E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.79E-06 1.36E-01
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 5.17E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.17E-04 mg/kg-day 1.00E+00 mg/kg-day 5.17E-04

Sediment Antimony 2.44E+00 mg/kg 1.06E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-07 mg/kg-day 4.00E-04 mg/kg-day 2.65E-04
Arsenic, total 9.29E+00 mg/kg 2.42E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.63E-08 2.42E-07 mg/kg-day 3.00E-04 mg/kg-day 8.07E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 6.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.43E-08 2.02E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 5.11E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.73E-07 1.70E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 5.72E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.18E-08 1.91E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 2.57E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.87E-09 8.56E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 2.22E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.10E-09 2.22E-06 mg/kg-day 2.00E-02 mg/kg-day 1.11E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.47E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.07E-09 4.91E-07 mg/kg-day 4.00E-02 mg/kg-day 1.23E-05
Cadmium, diet 4.90E+00 mg/kg 2.13E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.13E-07 mg/kg-day 1.00E-03 mg/kg-day 2.13E-04
Chromium, hexavalent 5.39E+00 mg/kg 7.02E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 3.51E-08 2.34E-07 mg/kg-day 3.00E-03 mg/kg-day 7.80E-05
Chromium, total 1.34E+02 mg/kg 5.82E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.82E-06 mg/kg-day 1.50E+00 mg/kg-day 3.88E-06
Chrysene 7.01E+00 mg/kg 9.13E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.67E-10 3.04E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 4.06E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.06E-07 mg/kg-day 3.00E-04 mg/kg-day 1.35E-03
Copper 1.86E+02 mg/kg 8.08E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.08E-06 mg/kg-day 4.00E-02 mg/kg-day 2.02E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 5.33E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.89E-08 1.78E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 2.35E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.75E-10 2.35E-10 mg/kg-day 5.00E-05 mg/kg-day 4.69E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 3.02E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.21E-08 1.01E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 1.98E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.98E-05 mg/kg-day 2.40E-02 mg/kg-day 8.27E-04
Mercury, inorganic 2.78E+00 mg/kg 1.21E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-07 mg/kg-day 3.00E-04 mg/kg-day 4.02E-04
Naphthalene 1.30E+00 mg/kg 5.65E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.65E-08 mg/kg-day 2.00E-02 mg/kg-day 2.82E-06
PCBs (non DLC) 1.38E+00 mg/kg 5.99E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.20E-08 5.99E-08 mg/kg-day 2.00E-05 mg/kg-day 3.00E-03
PCBs, total 1.46E+00 mg/kg 6.34E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.27E-08 6.34E-08 mg/kg-day 2.00E-05 mg/kg-day 3.17E-03
PCB-TEQ 2.21E-05 mg/kg 9.60E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.44E-08 9.60E-13 mg/kg-day 7.00E-10 mg/kg-day 1.37E-03
TCDD-TEQ 4.84E-04 mg/kg 2.10E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.15E-07 2.10E-11 mg/kg-day 7.00E-10 mg/kg-day 3.00E-02
Thallium 2.04E-01 mg/kg 8.86E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.86E-09 mg/kg-day 1.00E-05 mg/kg-day 8.86E-04
TPH C19-C40 2.64E+03 mg/kg 1.15E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-04 mg/kg-day 3.00E+00 mg/kg-day 3.82E-05
TPH C9-C18 2.93E+02 mg/kg 1.27E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.27E-05 mg/kg-day 1.00E-02 mg/kg-day 1.27E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 1.29E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-06 mg/kg-day 5.04E-03 mg/kg-day 2.57E-04

Exposure Route Total (Total PCBs) (a) 9.26E-07 4.05E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.40E-07 4.17E-02
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 1.91E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.86E-08 1.91E-07 mg/kg-day 3.00E-04 mg/kg-day 6.36E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 1.24E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.09E-08 4.15E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.05E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.64E-07 3.49E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.17E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.56E-08 3.91E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 5.26E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.84E-09 1.75E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.49E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.89E-09 3.49E-06 mg/kg-day 2.00E-02 mg/kg-day 1.75E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 3.02E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.20E-09 1.01E-06 mg/kg-day 4.00E-02 mg/kg-day 2.52E-05
Cadmium, diet 4.90E+00 mg/kg 3.36E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.36E-09 mg/kg-day 2.50E-05 mg/kg-day 1.34E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 1.87E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.37E-09 6.24E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.09E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.97E-08 3.64E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 3.70E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.92E-10 3.70E-10 mg/kg-day 5.00E-05 mg/kg-day 7.40E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 6.20E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.52E-08 2.07E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 1.16E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.16E-07 mg/kg-day 2.00E-02 mg/kg-day 5.79E-06
PCBs (non DLC) 1.38E+00 mg/kg 1.32E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.65E-08 1.32E-07 mg/kg-day 2.00E-05 mg/kg-day 6.62E-03
PCBs, total 1.46E+00 mg/kg 1.40E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.80E-08 1.40E-07 mg/kg-day 2.00E-05 mg/kg-day 7.00E-03
PCB-TEQ 2.21E-05 mg/kg 4.54E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.81E-09 4.54E-13 mg/kg-day 7.00E-10 mg/kg-day 6.49E-04
TCDD-TEQ 4.84E-04 mg/kg 9.94E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.49E-07 9.94E-12 mg/kg-day 7.00E-10 mg/kg-day 1.42E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 1.81E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.81E-04 mg/kg-day 3.00E+00 mg/kg-day 6.03E-05
TPH C9-C18 2.93E+02 mg/kg 2.01E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.01E-05 mg/kg-day 1.00E-02 mg/kg-day 2.01E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.28E-06 2.43E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.29E-06 2.45E-02

RM3-6 Exposure Medium Total (Total PCBs) 2.21E-06 6.47E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.23E-06 6.62E-02
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 5.47E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.47E-04 mg/kg-day 1.00E+00 mg/kg-day 5.47E-04

Sediment Antimony 1.92E+00 mg/kg 8.34E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.34E-08 mg/kg-day 4.00E-04 mg/kg-day 2.08E-04
Arsenic, total 1.37E+01 mg/kg 3.57E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.36E-08 3.57E-07 mg/kg-day 3.00E-04 mg/kg-day 1.19E-03
Benzene 2.60E-04 mg/kg 1.13E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.21E-14 1.13E-11 mg/kg-day 4.00E-03 mg/kg-day 2.82E-09
Benzo(a)anthracene 3.26E+00 mg/kg 4.25E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.10E-08 1.42E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 6.42E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.69E-07 2.14E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 7.94E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.79E-08 2.65E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 2.78E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.03E-09 9.25E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.22E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.71E-09 1.22E-06 mg/kg-day 2.00E-02 mg/kg-day 6.10E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 7.28E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.32E-10 2.43E-07 mg/kg-day 4.00E-02 mg/kg-day 6.07E-06
Cadmium, diet 8.78E+00 mg/kg 3.81E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.81E-07 mg/kg-day 1.00E-03 mg/kg-day 3.81E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 1.28E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.28E-05 mg/kg-day 1.50E+00 mg/kg-day 8.54E-06
Chrysene 4.55E+00 mg/kg 5.93E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.33E-10 1.98E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 3.93E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.93E-07 mg/kg-day 3.00E-04 mg/kg-day 1.31E-03
Copper 2.80E+02 mg/kg 1.22E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-05 mg/kg-day 4.00E-02 mg/kg-day 3.04E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 8.94E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.53E-08 2.98E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 9.69E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.55E-09 9.69E-10 mg/kg-day 5.00E-05 mg/kg-day 1.94E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 3.40E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.48E-08 1.13E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 2.63E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.63E-05 mg/kg-day 2.40E-02 mg/kg-day 1.10E-03
Mercury, inorganic 5.06E+00 mg/kg 2.20E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.20E-07 mg/kg-day 3.00E-04 mg/kg-day 7.33E-04
Naphthalene 3.05E+00 mg/kg 1.32E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.32E-07 mg/kg-day 2.00E-02 mg/kg-day 6.62E-06
PCBs (non DLC) 6.19E+00 mg/kg 2.69E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.38E-08 2.69E-07 mg/kg-day 2.00E-05 mg/kg-day 1.34E-02
PCBs, total 6.51E+00 mg/kg 2.83E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.66E-08 2.83E-07 mg/kg-day 2.00E-05 mg/kg-day 1.41E-02
PCB-TEQ 7.69E-05 mg/kg 3.34E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.01E-08 3.34E-12 mg/kg-day 7.00E-10 mg/kg-day 4.77E-03
TCDD-TEQ 1.04E-02 mg/kg 4.52E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.78E-06 4.52E-10 mg/kg-day 7.00E-10 mg/kg-day 6.45E-01
Thallium 2.30E-01 mg/kg 9.99E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.99E-09 mg/kg-day 1.00E-05 mg/kg-day 9.99E-04
TPH C19-C40 3.87E+03 mg/kg 1.68E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.68E-04 mg/kg-day 3.00E+00 mg/kg-day 5.60E-05
TPH C9-C18 5.40E+02 mg/kg 2.35E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.35E-05 mg/kg-day 1.00E-02 mg/kg-day 2.35E-03
Trichloroethene 5.00E-03 mg/kg 6.52E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.00E-12 2.17E-10 mg/kg-day 5.00E-04 mg/kg-day 4.34E-07
Vanadium 3.96E+01 mg/kg 1.72E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.72E-06 mg/kg-day 5.04E-03 mg/kg-day 3.41E-04

Exposure Route Total (Total PCBs) (a) 7.54E-06 6.69E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.59E-06 6.73E-01
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 2.81E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.22E-08 2.81E-07 mg/kg-day 3.00E-04 mg/kg-day 9.38E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 8.71E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.36E-08 2.90E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 1.32E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.61E-07 4.39E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.63E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-07 5.42E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 5.69E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.15E-09 1.90E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.92E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.69E-09 1.92E-06 mg/kg-day 2.00E-02 mg/kg-day 9.62E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.49E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.09E-09 4.98E-07 mg/kg-day 4.00E-02 mg/kg-day 1.24E-05
Cadmium, diet 8.78E+00 mg/kg 6.01E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.01E-09 mg/kg-day 2.50E-05 mg/kg-day 2.41E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 1.22E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.87E-10 4.05E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.83E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.34E-07 6.11E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.53E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.44E-09 1.53E-09 mg/kg-day 5.00E-05 mg/kg-day 3.05E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 6.97E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.09E-08 2.32E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 2.72E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.72E-07 mg/kg-day 2.00E-02 mg/kg-day 1.36E-05
PCBs (non DLC) 6.19E+00 mg/kg 5.94E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.19E-07 5.94E-07 mg/kg-day 2.00E-05 mg/kg-day 2.97E-02
PCBs, total 6.51E+00 mg/kg 6.24E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.25E-07 6.24E-07 mg/kg-day 2.00E-05 mg/kg-day 3.12E-02
PCB-TEQ 7.69E-05 mg/kg 1.58E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.37E-08 1.58E-12 mg/kg-day 7.00E-10 mg/kg-day 2.26E-03
TCDD-TEQ 1.04E-02 mg/kg 2.14E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.21E-06 2.14E-10 mg/kg-day 7.00E-10 mg/kg-day 3.05E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 2.65E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.65E-04 mg/kg-day 3.00E+00 mg/kg-day 8.83E-05
TPH C9-C18 5.40E+02 mg/kg 3.70E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.70E-05 mg/kg-day 1.00E-02 mg/kg-day 3.70E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.71E-06 3.42E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.73E-06 3.42E-01

RM6-9 Exposure Medium Total (Total PCBs) 1.23E-05 1.01E+00
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.23E-05 1.02E+00
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 5.69E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.69E-04 mg/kg-day 1.00E+00 mg/kg-day 5.69E-04

Sediment Antimony 2.45E+00 mg/kg 1.06E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-07 mg/kg-day 4.00E-04 mg/kg-day 2.66E-04
Arsenic, total 1.64E+01 mg/kg 4.27E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.41E-08 4.27E-07 mg/kg-day 3.00E-04 mg/kg-day 1.42E-03
Benzene 2.60E-04 mg/kg 1.13E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.21E-14 1.13E-11 mg/kg-day 4.00E-03 mg/kg-day 2.82E-09
Benzo(a)anthracene 3.44E+00 mg/kg 4.48E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.27E-08 1.49E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 5.36E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.91E-07 1.79E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 6.50E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.75E-08 2.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.98E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.18E-09 9.95E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 1.55E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.17E-09 1.55E-06 mg/kg-day 2.00E-02 mg/kg-day 7.75E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 5.59E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.08E-10 1.86E-07 mg/kg-day 4.00E-02 mg/kg-day 4.66E-06
Cadmium, diet 1.22E+01 mg/kg 5.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.30E-07 mg/kg-day 1.00E-03 mg/kg-day 5.30E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 1.73E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.73E-05 mg/kg-day 1.50E+00 mg/kg-day 1.16E-05
Chrysene 4.75E+00 mg/kg 6.19E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.52E-10 2.06E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 4.00E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.00E-07 mg/kg-day 3.00E-04 mg/kg-day 1.33E-03
Copper 3.08E+02 mg/kg 1.34E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.34E-05 mg/kg-day 4.00E-02 mg/kg-day 3.34E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 6.40E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.67E-08 2.13E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 1.42E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.27E-09 1.42E-09 mg/kg-day 5.00E-05 mg/kg-day 2.84E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 3.15E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.30E-08 1.05E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 2.34E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.34E-05 mg/kg-day 2.40E-02 mg/kg-day 9.74E-04
Mercury, inorganic 6.51E+00 mg/kg 2.83E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.83E-07 mg/kg-day 3.00E-04 mg/kg-day 9.43E-04
Naphthalene 5.92E-01 mg/kg 2.57E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.57E-08 mg/kg-day 2.00E-02 mg/kg-day 1.29E-06
PCBs (non DLC) 8.28E+00 mg/kg 3.60E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.19E-08 3.60E-07 mg/kg-day 2.00E-05 mg/kg-day 1.80E-02
PCBs, total 8.71E+00 mg/kg 3.78E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.57E-08 3.78E-07 mg/kg-day 2.00E-05 mg/kg-day 1.89E-02
PCB-TEQ 8.02E-05 mg/kg 3.48E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.23E-08 3.48E-12 mg/kg-day 7.00E-10 mg/kg-day 4.98E-03
TCDD-TEQ 1.52E-02 mg/kg 6.60E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.90E-06 6.60E-10 mg/kg-day 7.00E-10 mg/kg-day 9.43E-01
Thallium 2.54E-01 mg/kg 1.10E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.10E-08 mg/kg-day 1.00E-05 mg/kg-day 1.10E-03
TPH C19-C40 5.05E+03 mg/kg 2.19E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.19E-04 mg/kg-day 3.00E+00 mg/kg-day 7.31E-05
TPH C9-C18 7.06E+02 mg/kg 3.07E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.07E-05 mg/kg-day 1.00E-02 mg/kg-day 3.07E-03
Trichloroethene 3.50E-03 mg/kg 4.56E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.10E-12 1.52E-10 mg/kg-day 5.00E-04 mg/kg-day 3.04E-07
Vanadium 5.57E+01 mg/kg 2.42E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.42E-06 mg/kg-day 5.04E-03 mg/kg-day 4.80E-04

Exposure Route Total (Total PCBs) (a) 1.06E-05 9.73E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.06E-05 9.77E-01
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 3.37E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.05E-08 3.37E-07 mg/kg-day 3.00E-04 mg/kg-day 1.12E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 9.19E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.71E-08 3.06E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.10E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.01E-07 3.66E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.33E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.73E-08 4.44E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 6.12E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.47E-09 2.04E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.45E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.42E-09 2.45E-06 mg/kg-day 2.00E-02 mg/kg-day 1.22E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.15E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.36E-10 3.82E-07 mg/kg-day 4.00E-02 mg/kg-day 9.55E-06
Cadmium, diet 1.22E+01 mg/kg 8.36E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.36E-09 mg/kg-day 2.50E-05 mg/kg-day 3.34E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 1.27E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.26E-10 4.23E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.31E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.57E-08 4.37E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.24E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.58E-09 2.24E-09 mg/kg-day 5.00E-05 mg/kg-day 4.48E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 6.46E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.72E-08 2.15E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 5.27E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.27E-08 mg/kg-day 2.00E-02 mg/kg-day 2.64E-06
PCBs (non DLC) 8.28E+00 mg/kg 7.94E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.59E-07 7.94E-07 mg/kg-day 2.00E-05 mg/kg-day 3.97E-02
PCBs, total 8.71E+00 mg/kg 8.35E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.67E-07 8.35E-07 mg/kg-day 2.00E-05 mg/kg-day 4.18E-02
PCB-TEQ 8.02E-05 mg/kg 1.65E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.47E-08 1.65E-12 mg/kg-day 7.00E-10 mg/kg-day 2.35E-03
TCDD-TEQ 1.52E-02 mg/kg 3.12E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.68E-06 3.12E-10 mg/kg-day 7.00E-10 mg/kg-day 4.46E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 3.46E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.46E-04 mg/kg-day 3.00E+00 mg/kg-day 1.15E-04
TPH C9-C18 7.06E+02 mg/kg 4.84E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.84E-05 mg/kg-day 1.00E-02 mg/kg-day 4.84E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 6.02E-06 4.94E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.04E-06 4.95E-01

RM6-9East Exposure Medium Total (Total PCBs) 1.66E-05 1.47E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.67E-05 1.47E+00
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 4.12E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.12E-04 mg/kg-day 1.00E+00 mg/kg-day 4.12E-04

Sediment Antimony 1.99E+00 mg/kg 8.64E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.64E-08 mg/kg-day 4.00E-04 mg/kg-day 2.16E-04
Arsenic, total 1.03E+01 mg/kg 2.68E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.03E-08 2.68E-07 mg/kg-day 3.00E-04 mg/kg-day 8.95E-04
Benzene 3.40E-04 mg/kg 1.48E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 8.12E-14 1.48E-11 mg/kg-day 4.00E-03 mg/kg-day 3.69E-09
Benzo(a)anthracene 4.92E+00 mg/kg 6.41E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.68E-08 2.14E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 6.93E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.06E-07 2.31E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 8.67E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.33E-08 2.89E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 4.08E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.98E-09 1.36E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.89E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.65E-09 1.89E-06 mg/kg-day 2.00E-02 mg/kg-day 9.45E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 3.73E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.72E-10 1.24E-07 mg/kg-day 4.00E-02 mg/kg-day 3.11E-06
Cadmium, diet 5.19E+00 mg/kg 2.25E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.25E-07 mg/kg-day 1.00E-03 mg/kg-day 2.25E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 8.56E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.56E-06 mg/kg-day 1.50E+00 mg/kg-day 5.70E-06
Chrysene 4.34E+00 mg/kg 5.66E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.13E-10 1.89E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 3.20E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.20E-07 mg/kg-day 3.00E-04 mg/kg-day 1.07E-03
Copper 1.63E+02 mg/kg 7.08E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.08E-06 mg/kg-day 4.00E-02 mg/kg-day 1.77E-04
Dibenz(a,h)anthracene 4.54E-01 mg/kg 5.92E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.32E-08 1.97E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 3.27E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.23E-10 3.27E-10 mg/kg-day 5.00E-05 mg/kg-day 6.53E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 2.67E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.95E-08 8.90E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 2.41E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.41E-05 mg/kg-day 2.40E-02 mg/kg-day 1.01E-03
Mercury, inorganic 3.05E+00 mg/kg 1.32E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.32E-07 mg/kg-day 3.00E-04 mg/kg-day 4.42E-04
Naphthalene 5.68E-01 mg/kg 2.47E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-08 mg/kg-day 2.00E-02 mg/kg-day 1.23E-06
PCBs (non DLC) 3.45E+00 mg/kg 1.50E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.00E-08 1.50E-07 mg/kg-day 2.00E-05 mg/kg-day 7.49E-03
PCBs, total 3.62E+00 mg/kg 1.57E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.14E-08 1.57E-07 mg/kg-day 2.00E-05 mg/kg-day 7.86E-03
PCB-TEQ 4.69E-05 mg/kg 2.04E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.06E-08 2.04E-12 mg/kg-day 7.00E-10 mg/kg-day 2.91E-03
TCDD-TEQ 2.48E-03 mg/kg 1.08E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.62E-06 1.08E-10 mg/kg-day 7.00E-10 mg/kg-day 1.54E-01
Thallium 1.62E-01 mg/kg 7.04E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.04E-09 mg/kg-day 1.00E-05 mg/kg-day 7.04E-04
TPH C19-C40 2.24E+03 mg/kg 9.73E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.73E-05 mg/kg-day 3.00E+00 mg/kg-day 3.24E-05
TPH C9-C18 2.59E+02 mg/kg 1.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-05 mg/kg-day 1.00E-02 mg/kg-day 1.12E-03
Trichloroethene 6.00E-03 mg/kg 7.82E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.60E-12 2.61E-10 mg/kg-day 5.00E-04 mg/kg-day 5.21E-07
Vanadium 2.72E+01 mg/kg 1.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.18E-06 mg/kg-day 5.04E-03 mg/kg-day 2.34E-04

Exposure Route Total (Total PCBs) (a) 2.37E-06 1.68E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.40E-06 1.71E-01
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 2.12E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.17E-08 2.12E-07 mg/kg-day 3.00E-04 mg/kg-day 7.05E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 1.31E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.59E-08 4.38E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 1.42E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.04E-06 4.74E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.78E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.30E-07 5.92E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 8.36E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.10E-09 2.79E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 2.98E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.17E-09 2.98E-06 mg/kg-day 2.00E-02 mg/kg-day 1.49E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 7.64E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.58E-10 2.55E-07 mg/kg-day 4.00E-02 mg/kg-day 6.37E-06
Cadmium, diet 5.19E+00 mg/kg 3.55E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.55E-09 mg/kg-day 2.50E-05 mg/kg-day 1.42E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 1.16E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.46E-10 3.86E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.21E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.85E-08 4.04E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 5.15E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.24E-10 5.15E-10 mg/kg-day 5.00E-05 mg/kg-day 1.03E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 5.48E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.00E-08 1.83E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 5.06E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.06E-08 mg/kg-day 2.00E-02 mg/kg-day 2.53E-06
PCBs (non DLC) 3.45E+00 mg/kg 3.31E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.62E-08 3.31E-07 mg/kg-day 2.00E-05 mg/kg-day 1.65E-02
PCBs, total 3.62E+00 mg/kg 3.47E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.94E-08 3.47E-07 mg/kg-day 2.00E-05 mg/kg-day 1.74E-02
PCB-TEQ 4.69E-05 mg/kg 9.64E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.45E-08 9.64E-13 mg/kg-day 7.00E-10 mg/kg-day 1.38E-03
TCDD-TEQ 2.48E-03 mg/kg 5.10E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.64E-07 5.10E-11 mg/kg-day 7.00E-10 mg/kg-day 7.28E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 1.53E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-04 mg/kg-day 3.00E+00 mg/kg-day 5.11E-05
TPH C9-C18 2.59E+02 mg/kg 1.77E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-05 mg/kg-day 1.00E-02 mg/kg-day 1.77E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.27E-06 9.30E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.28E-06 9.35E-02

RM9-12 Exposure Medium Total (Total PCBs) 4.64E-06 2.61E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.68E-06 2.64E-01
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 3.53E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.53E-04 mg/kg-day 1.00E+00 mg/kg-day 3.53E-04

Sediment Antimony 8.75E-01 mg/kg 3.80E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.80E-08 mg/kg-day 4.00E-04 mg/kg-day 9.50E-05
Arsenic, total 4.21E+00 mg/kg 1.10E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.65E-08 1.10E-07 mg/kg-day 3.00E-04 mg/kg-day 3.66E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 3.35E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.44E-08 1.12E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 3.96E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.89E-07 1.32E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 4.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.57E-08 1.63E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 2.25E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.65E-09 7.51E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 4.91E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.87E-10 4.91E-07 mg/kg-day 2.00E-02 mg/kg-day 2.45E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 2.16E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.58E-10 7.21E-08 mg/kg-day 4.00E-02 mg/kg-day 1.80E-06
Cadmium, diet 4.12E+00 mg/kg 1.79E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-07 mg/kg-day 1.00E-03 mg/kg-day 1.79E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 3.03E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-06 mg/kg-day 1.50E+00 mg/kg-day 2.02E-06
Chrysene 3.60E+00 mg/kg 4.69E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.42E-10 1.56E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 2.84E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.84E-07 mg/kg-day 3.00E-04 mg/kg-day 9.48E-04
Copper 1.11E+02 mg/kg 4.82E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.82E-06 mg/kg-day 4.00E-02 mg/kg-day 1.21E-04
Dibenz(a,h)anthracene 3.29E-01 mg/kg 4.29E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.13E-08 1.43E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 2.98E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.77E-10 2.98E-10 mg/kg-day 5.00E-05 mg/kg-day 5.97E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 2.46E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.80E-08 8.21E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 2.51E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-05 mg/kg-day 2.40E-02 mg/kg-day 1.05E-03
Mercury, inorganic 2.04E+00 mg/kg 8.86E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.86E-08 mg/kg-day 3.00E-04 mg/kg-day 2.95E-04
Naphthalene 3.72E-01 mg/kg 1.62E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.62E-08 mg/kg-day 2.00E-02 mg/kg-day 8.08E-07
PCBs (non DLC) 2.92E+00 mg/kg 1.27E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.54E-08 1.27E-07 mg/kg-day 2.00E-05 mg/kg-day 6.34E-03
PCBs, total 3.03E+00 mg/kg 1.32E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.63E-08 1.32E-07 mg/kg-day 2.00E-05 mg/kg-day 6.58E-03
PCB-TEQ 1.93E-05 mg/kg 8.38E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.26E-08 8.38E-13 mg/kg-day 7.00E-10 mg/kg-day 1.20E-03
TCDD-TEQ 4.70E-04 mg/kg 2.04E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.06E-07 2.04E-11 mg/kg-day 7.00E-10 mg/kg-day 2.92E-02
Thallium 1.02E-01 mg/kg 4.43E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.43E-09 mg/kg-day 1.00E-05 mg/kg-day 4.43E-04
TPH C19-C40 1.88E+03 mg/kg 8.17E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.17E-05 mg/kg-day 3.00E+00 mg/kg-day 2.72E-05
TPH C9-C18 1.87E+02 mg/kg 8.12E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.12E-06 mg/kg-day 1.00E-02 mg/kg-day 8.12E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 1.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.18E-06 mg/kg-day 5.04E-03 mg/kg-day 2.34E-04

Exposure Route Total (Total PCBs) (a) 7.51E-07 4.07E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.62E-07 4.17E-02
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 8.65E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.30E-08 8.65E-08 mg/kg-day 3.00E-04 mg/kg-day 2.88E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 6.86E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.01E-08 2.29E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 8.12E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.93E-07 2.71E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.00E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.31E-08 3.34E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 4.62E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.37E-09 1.54E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 7.74E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.08E-09 7.74E-07 mg/kg-day 2.00E-02 mg/kg-day 3.87E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 4.43E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.24E-10 1.48E-07 mg/kg-day 4.00E-02 mg/kg-day 3.69E-06
Cadmium, diet 4.12E+00 mg/kg 2.82E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.82E-09 mg/kg-day 2.50E-05 mg/kg-day 1.13E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 9.62E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.02E-10 3.21E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 8.79E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.41E-08 2.93E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 4.71E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.53E-10 4.71E-10 mg/kg-day 5.00E-05 mg/kg-day 9.41E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 5.05E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.69E-08 1.68E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 3.31E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.31E-08 mg/kg-day 2.00E-02 mg/kg-day 1.66E-06
PCBs (non DLC) 2.92E+00 mg/kg 2.80E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.60E-08 2.80E-07 mg/kg-day 2.00E-05 mg/kg-day 1.40E-02
PCBs, total 3.03E+00 mg/kg 2.91E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.81E-08 2.91E-07 mg/kg-day 2.00E-05 mg/kg-day 1.45E-02
PCB-TEQ 1.93E-05 mg/kg 3.97E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.95E-09 3.97E-13 mg/kg-day 7.00E-10 mg/kg-day 5.66E-04
TCDD-TEQ 4.70E-04 mg/kg 9.66E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.45E-07 9.66E-12 mg/kg-day 7.00E-10 mg/kg-day 1.38E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 1.29E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-04 mg/kg-day 3.00E+00 mg/kg-day 4.29E-05
TPH C9-C18 1.87E+02 mg/kg 1.28E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.28E-05 mg/kg-day 1.00E-02 mg/kg-day 1.28E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.04E-06 3.01E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.04E-06 3.01E-02

RM12-15 Exposure Medium Total (Total PCBs) 1.79E-06 7.08E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.81E-06 7.18E-02
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 1.88E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.88E-04 mg/kg-day 1.00E+00 mg/kg-day 1.88E-04

Sediment Antimony 3.88E+00 mg/kg 1.69E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.69E-07 mg/kg-day 4.00E-04 mg/kg-day 4.21E-04
Arsenic, total 4.23E+00 mg/kg 1.10E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.65E-08 1.10E-07 mg/kg-day 3.00E-04 mg/kg-day 3.67E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 5.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.96E-08 1.81E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 6.28E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.58E-07 2.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 6.28E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.58E-08 2.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 2.84E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.07E-09 9.47E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 4.39E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.14E-11 4.39E-08 mg/kg-day 2.00E-02 mg/kg-day 2.19E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 3.48E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.54E-10 1.16E-07 mg/kg-day 4.00E-02 mg/kg-day 2.90E-06
Cadmium, diet 1.22E+00 mg/kg 5.30E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.30E-08 mg/kg-day 1.00E-03 mg/kg-day 5.30E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 1.22E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-06 mg/kg-day 1.50E+00 mg/kg-day 8.14E-07
Chrysene 5.04E+00 mg/kg 6.57E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.79E-10 2.19E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 1.75E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.75E-07 mg/kg-day 3.00E-04 mg/kg-day 5.82E-04
Copper 6.46E+01 mg/kg 2.81E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.81E-06 mg/kg-day 4.00E-02 mg/kg-day 7.01E-05
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.15E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.43E-08 3.85E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 3.17E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.07E-10 3.17E-10 mg/kg-day 5.00E-05 mg/kg-day 6.34E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.92E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.13E-08 9.73E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 1.64E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.64E-05 mg/kg-day 2.40E-02 mg/kg-day 6.84E-04
Mercury, inorganic 4.88E-01 mg/kg 2.12E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.12E-08 mg/kg-day 3.00E-04 mg/kg-day 7.07E-05
Naphthalene 4.63E-01 mg/kg 2.01E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.01E-08 mg/kg-day 2.00E-02 mg/kg-day 1.01E-06
PCBs (non DLC) 1.06E+00 mg/kg 4.60E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.21E-09 4.60E-08 mg/kg-day 2.00E-05 mg/kg-day 2.30E-03
PCBs, total 1.18E+00 mg/kg 5.13E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.03E-08 5.13E-08 mg/kg-day 2.00E-05 mg/kg-day 2.56E-03
PCB-TEQ 1.90E-05 mg/kg 8.25E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.24E-08 8.25E-13 mg/kg-day 7.00E-10 mg/kg-day 1.18E-03
TCDD-TEQ 6.56E-06 mg/kg 2.85E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.27E-09 2.85E-13 mg/kg-day 7.00E-10 mg/kg-day 4.07E-04
Thallium 7.63E-02 mg/kg 3.31E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.31E-09 mg/kg-day 1.00E-05 mg/kg-day 3.31E-04
TPH C19-C40 1.38E+03 mg/kg 5.99E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.99E-05 mg/kg-day 3.00E+00 mg/kg-day 2.00E-05
TPH C9-C18 1.53E+02 mg/kg 6.65E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.65E-06 mg/kg-day 1.00E-02 mg/kg-day 6.65E-04
Trichloroethene 3.00E-04 mg/kg 3.91E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.80E-13 1.30E-11 mg/kg-day 5.00E-04 mg/kg-day 2.61E-08
Vanadium 1.28E+01 mg/kg 5.56E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.56E-07 mg/kg-day 5.04E-03 mg/kg-day 1.10E-04

Exposure Route Total (Total PCBs) (a) 6.84E-07 6.55E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.95E-07 7.46E-03
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 8.69E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.30E-08 8.69E-08 mg/kg-day 3.00E-04 mg/kg-day 2.90E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.11E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.11E-08 3.70E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 1.29E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.40E-07 4.29E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.29E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.40E-08 4.29E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 5.82E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.25E-09 1.94E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 6.92E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.68E-11 6.92E-08 mg/kg-day 2.00E-02 mg/kg-day 3.46E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 7.13E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.21E-10 2.38E-07 mg/kg-day 4.00E-02 mg/kg-day 5.94E-06
Cadmium, diet 1.22E+00 mg/kg 8.36E-11 mg/kg-day NA (mg/kg-day)-1 NA 8.36E-10 mg/kg-day 2.50E-05 mg/kg-day 3.34E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 1.35E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.83E-10 4.49E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.37E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.73E-07 7.89E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 5.00E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.00E-10 5.00E-10 mg/kg-day 5.00E-05 mg/kg-day 1.00E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 5.98E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.37E-08 1.99E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 4.12E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.12E-08 mg/kg-day 2.00E-02 mg/kg-day 2.06E-06
PCBs (non DLC) 1.06E+00 mg/kg 1.02E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.03E-08 1.02E-07 mg/kg-day 2.00E-05 mg/kg-day 5.08E-03
PCBs, total 1.18E+00 mg/kg 1.13E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.26E-08 1.13E-07 mg/kg-day 2.00E-05 mg/kg-day 5.66E-03
PCB-TEQ 1.90E-05 mg/kg 3.90E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.86E-09 3.90E-13 mg/kg-day 7.00E-10 mg/kg-day 5.58E-04
TCDD-TEQ 6.56E-06 mg/kg 1.35E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.02E-09 1.35E-13 mg/kg-day 7.00E-10 mg/kg-day 1.93E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 9.45E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.45E-05 mg/kg-day 3.00E+00 mg/kg-day 3.15E-05
TPH C9-C18 1.53E+02 mg/kg 1.05E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-05 mg/kg-day 1.00E-02 mg/kg-day 1.05E-03
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.38E-06 7.27E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.38E-06 7.26E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 2.06E-06 1.38E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.07E-06 1.47E-02
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TABLE 7.32.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 2.88E-06 4.86E-02
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.90E-06 4.99E-02

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

River Mile Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 5.64E-06 1.83E-01
PCB-TEQ & PCBs (non DLC) (b) 5.68E-06 1.86E-01

River Mile 3-6
Total PCBs (a) 5.09E-06 1.13E-01
PCB-TEQ & PCBs (non DLC) (b) 5.13E-06 1.16E-01

River Mile 6-9
Total PCBs (a) 1.51E-05 1.06E+00
PCB-TEQ & PCBs (non DLC) (b) 1.52E-05 1.07E+00

River Mile 6-9 East Bank
Total PCBs (a) 1.95E-05 1.52E+00
PCB-TEQ & PCBs (non DLC) (b) 1.96E-05 1.52E+00

River Mile 9-12
Total PCBs (a) 7.52E-06 3.10E-01
PCB-TEQ & PCBs (non DLC) (b) 7.58E-06 3.14E-01

River Mile 12-15
Total PCBs (a) 4.67E-06 1.19E-01
PCB-TEQ & PCBs (non DLC) (b) 4.70E-06 1.22E-01

River Mile 15-17.4
Total PCBs (a) 4.94E-06 6.24E-02
PCB-TEQ & PCBs (non DLC) (b) 4.97E-06 6.46E-02

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA. AECOM
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 6.82E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.55E-05 mg/kg-day 1.00E+00 mg/kg-day 9.55E-05
Sediment Antimony 8.56E-01 mg/kg 5.08E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.11E-09 mg/kg-day 4.00E-04 mg/kg-day 1.78E-05

Arsenic, total 1.07E+01 mg/kg 3.81E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.71E-09 5.33E-08 mg/kg-day 3.00E-04 mg/kg-day 1.78E-04
Benzene 5.60E-04 mg/kg 3.32E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.83E-14 4.65E-12 mg/kg-day 4.00E-03 mg/kg-day 1.16E-09
Benzo(a)anthracene 2.70E+00 mg/kg 2.88E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.10E-09 2.24E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 3.91E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.85E-08 3.04E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.95E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.88E-09 3.07E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 2.18E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.59E-10 1.69E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 4.70E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.58E-11 6.58E-08 mg/kg-day 2.00E-02 mg/kg-day 3.29E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 3.08E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.25E-11 2.40E-08 mg/kg-day 4.00E-02 mg/kg-day 6.00E-07
Cadmium, diet 2.98E+00 mg/kg 1.77E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-08 mg/kg-day 1.00E-03 mg/kg-day 2.47E-05
Chromium, hexavalent 7.78E+00 mg/kg 8.30E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 4.15E-09 6.46E-08 mg/kg-day 3.00E-03 mg/kg-day 2.15E-05
Chromium, total 1.18E+02 mg/kg 7.00E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.80E-07 mg/kg-day 1.50E+00 mg/kg-day 6.53E-07
Chrysene 3.65E+00 mg/kg 3.90E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.84E-11 3.03E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 5.14E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.20E-08 mg/kg-day 3.00E-04 mg/kg-day 2.40E-04
Copper 1.53E+02 mg/kg 9.07E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.27E-06 mg/kg-day 4.00E-02 mg/kg-day 3.18E-05
Dibenz(a,h)anthracene 4.16E-01 mg/kg 4.44E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.24E-09 3.45E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 4.82E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.70E-11 6.74E-11 mg/kg-day 5.00E-05 mg/kg-day 1.35E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 2.11E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.54E-09 1.64E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 2.10E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.94E-06 mg/kg-day 2.40E-02 mg/kg-day 1.22E-04
Mercury, inorganic 2.60E+00 mg/kg 1.54E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.16E-08 mg/kg-day 3.00E-04 mg/kg-day 7.20E-05
Naphthalene 5.16E-01 mg/kg 3.06E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.28E-09 mg/kg-day 2.00E-02 mg/kg-day 2.14E-07
PCBs (non DLC) 2.51E+00 mg/kg 1.49E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.98E-09 2.08E-08 mg/kg-day 2.00E-05 mg/kg-day 1.04E-03
PCBs, total 2.64E+00 mg/kg 1.57E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.13E-09 2.19E-08 mg/kg-day 2.00E-05 mg/kg-day 1.10E-03
PCB-TEQ 3.26E-05 mg/kg 1.93E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.90E-09 2.71E-13 mg/kg-day 7.00E-10 mg/kg-day 3.87E-04
TCDD-TEQ 1.17E-03 mg/kg 6.94E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.04E-07 9.71E-12 mg/kg-day 7.00E-10 mg/kg-day 1.39E-02
Thallium 1.90E-01 mg/kg 1.13E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-09 mg/kg-day 1.00E-05 mg/kg-day 1.58E-04
TPH C19-C40 2.19E+03 mg/kg 1.30E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.82E-05 mg/kg-day 3.00E+00 mg/kg-day 6.06E-06
TPH C9-C18 2.44E+02 mg/kg 1.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.03E-06 mg/kg-day 1.00E-02 mg/kg-day 2.03E-04
Trichloroethene 2.10E-03 mg/kg 2.24E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.03E-13 1.74E-11 mg/kg-day 5.00E-04 mg/kg-day 3.49E-08
Vanadium 2.95E+01 mg/kg 1.75E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.45E-07 mg/kg-day 5.04E-03 mg/kg-day 4.86E-05

Exposure Route Total (Total PCBs) (a) 1.56E-07 1.62E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.58E-07 1.65E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 1.52E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.28E-09 2.12E-08 mg/kg-day 3.00E-04 mg/kg-day 7.08E-05
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 2.99E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.18E-09 2.32E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 4.05E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.95E-08 3.15E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 4.09E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.99E-09 3.18E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 2.26E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.65E-10 1.75E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 3.74E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.24E-11 5.24E-08 mg/kg-day 2.00E-02 mg/kg-day 2.62E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 3.20E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.33E-11 2.49E-08 mg/kg-day 4.00E-02 mg/kg-day 6.21E-07
Cadmium, diet 2.98E+00 mg/kg 1.41E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.97E-10 mg/kg-day 2.50E-05 mg/kg-day 7.89E-06
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 4.04E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.95E-11 3.14E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 4.60E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.36E-09 3.58E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 3.84E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.14E-11 5.37E-11 mg/kg-day 5.00E-05 mg/kg-day 1.07E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 2.19E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.60E-09 1.70E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 3.17E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.44E-09 mg/kg-day 2.00E-02 mg/kg-day 2.22E-07
PCBs (non DLC) 2.51E+00 mg/kg 1.66E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.32E-09 2.32E-08 mg/kg-day 2.00E-05 mg/kg-day 1.16E-03
PCBs, total 2.64E+00 mg/kg 1.75E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.49E-09 2.44E-08 mg/kg-day 2.00E-05 mg/kg-day 1.22E-03
PCB-TEQ 3.26E-05 mg/kg 4.62E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.93E-10 6.47E-14 mg/kg-day 7.00E-10 mg/kg-day 9.24E-05
TCDD-TEQ 1.17E-03 mg/kg 1.66E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.49E-08 2.32E-12 mg/kg-day 7.00E-10 mg/kg-day 3.32E-03
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 1.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.45E-05 mg/kg-day 3.00E+00 mg/kg-day 4.83E-06
TPH C9-C18 2.44E+02 mg/kg 1.15E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.61E-06 mg/kg-day 1.00E-02 mg/kg-day 1.61E-04
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 7.06E-08 4.79E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.12E-08 4.82E-03

RM0-3 Exposure Medium Total (Total PCBs) 2.26E-07 2.10E-02
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.30E-07 2.14E-02
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 7.06E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.88E-05 mg/kg-day 1.00E+00 mg/kg-day 9.88E-05

Sediment Antimony 2.44E+00 mg/kg 1.45E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.03E-08 mg/kg-day 4.00E-04 mg/kg-day 5.06E-05
Arsenic, total 9.29E+00 mg/kg 3.31E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.96E-09 4.63E-08 mg/kg-day 3.00E-04 mg/kg-day 1.54E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 4.97E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.63E-09 3.87E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 4.18E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.05E-08 3.25E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 4.69E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.42E-09 3.64E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 2.10E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.54E-10 1.64E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.02E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.23E-10 4.23E-07 mg/kg-day 2.00E-02 mg/kg-day 2.12E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.81E-11 9.38E-08 mg/kg-day 4.00E-02 mg/kg-day 2.35E-06
Cadmium, diet 4.90E+00 mg/kg 2.91E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.07E-08 mg/kg-day 1.00E-03 mg/kg-day 4.07E-05
Chromium, hexavalent 5.39E+00 mg/kg 5.75E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.88E-09 4.47E-08 mg/kg-day 3.00E-03 mg/kg-day 1.49E-05
Chromium, total 1.34E+02 mg/kg 7.95E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.11E-06 mg/kg-day 1.50E+00 mg/kg-day 7.42E-07
Chrysene 7.01E+00 mg/kg 7.48E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.46E-11 5.82E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 5.54E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.76E-08 mg/kg-day 3.00E-04 mg/kg-day 2.59E-04
Copper 1.86E+02 mg/kg 1.10E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.54E-06 mg/kg-day 4.00E-02 mg/kg-day 3.86E-05
Dibenz(a,h)anthracene 4.09E-01 mg/kg 4.37E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.19E-09 3.40E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 3.20E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.12E-11 4.48E-11 mg/kg-day 5.00E-05 mg/kg-day 8.97E-07
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.48E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.81E-09 1.93E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 2.71E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.79E-06 mg/kg-day 2.40E-02 mg/kg-day 1.58E-04
Mercury, inorganic 2.78E+00 mg/kg 1.65E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.31E-08 mg/kg-day 3.00E-04 mg/kg-day 7.69E-05
Naphthalene 1.30E+00 mg/kg 7.71E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-08 mg/kg-day 2.00E-02 mg/kg-day 5.40E-07
PCBs (non DLC) 1.38E+00 mg/kg 8.18E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.64E-09 1.15E-08 mg/kg-day 2.00E-05 mg/kg-day 5.73E-04
PCBs, total 1.46E+00 mg/kg 8.66E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.73E-09 1.21E-08 mg/kg-day 2.00E-05 mg/kg-day 6.06E-04
PCB-TEQ 2.21E-05 mg/kg 1.31E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.97E-09 1.83E-13 mg/kg-day 7.00E-10 mg/kg-day 2.62E-04
TCDD-TEQ 4.84E-04 mg/kg 2.87E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.31E-08 4.02E-12 mg/kg-day 7.00E-10 mg/kg-day 5.74E-03
Thallium 2.04E-01 mg/kg 1.21E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.69E-09 mg/kg-day 1.00E-05 mg/kg-day 1.69E-04
TPH C19-C40 2.64E+03 mg/kg 1.57E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.19E-05 mg/kg-day 3.00E+00 mg/kg-day 7.31E-06
TPH C9-C18 2.93E+02 mg/kg 1.74E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.43E-06 mg/kg-day 1.00E-02 mg/kg-day 2.43E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 1.77E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-07 mg/kg-day 5.04E-03 mg/kg-day 4.91E-05

Exposure Route Total (Total PCBs) (a) 9.60E-08 7.73E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.79E-08 7.96E-03
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 1.32E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.98E-09 1.84E-08 mg/kg-day 3.00E-04 mg/kg-day 6.15E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 5.15E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.76E-09 4.01E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 4.33E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.16E-08 3.37E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 4.85E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.54E-09 3.78E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 2.18E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.59E-10 1.69E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 2.41E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.37E-10 3.37E-07 mg/kg-day 2.00E-02 mg/kg-day 1.69E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.25E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.12E-11 9.72E-08 mg/kg-day 4.00E-02 mg/kg-day 2.43E-06
Cadmium, diet 4.90E+00 mg/kg 2.32E-11 mg/kg-day NA (mg/kg-day)-1 NA 3.24E-10 mg/kg-day 2.50E-05 mg/kg-day 1.30E-05
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 7.75E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.66E-11 6.03E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 4.52E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.30E-09 3.52E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 2.55E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.08E-11 3.57E-11 mg/kg-day 5.00E-05 mg/kg-day 7.14E-07
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.57E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.87E-09 2.00E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 7.99E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-08 mg/kg-day 2.00E-02 mg/kg-day 5.59E-07
PCBs (non DLC) 1.38E+00 mg/kg 9.13E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.83E-09 1.28E-08 mg/kg-day 2.00E-05 mg/kg-day 6.39E-04
PCBs, total 1.46E+00 mg/kg 9.66E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.93E-09 1.35E-08 mg/kg-day 2.00E-05 mg/kg-day 6.76E-04
PCB-TEQ 2.21E-05 mg/kg 3.13E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.70E-10 4.39E-14 mg/kg-day 7.00E-10 mg/kg-day 6.27E-05
TCDD-TEQ 4.84E-04 mg/kg 6.86E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.03E-08 9.61E-13 mg/kg-day 7.00E-10 mg/kg-day 1.37E-03
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 1.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.75E-05 mg/kg-day 3.00E+00 mg/kg-day 5.82E-06
TPH C9-C18 2.93E+02 mg/kg 1.38E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.94E-06 mg/kg-day 1.00E-02 mg/kg-day 1.94E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.90E-08 2.34E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.94E-08 2.37E-03

RM3-6 Exposure Medium Total (Total PCBs) 1.55E-07 1.01E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.57E-07 1.03E-02
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 7.47E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-04 mg/kg-day 1.00E+00 mg/kg-day 1.05E-04

Sediment Antimony 1.92E+00 mg/kg 1.14E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.59E-08 mg/kg-day 4.00E-04 mg/kg-day 3.99E-05
Arsenic, total 1.37E+01 mg/kg 4.87E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.31E-09 6.82E-08 mg/kg-day 3.00E-04 mg/kg-day 2.27E-04
Benzene 2.60E-04 mg/kg 1.54E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 8.48E-15 2.16E-12 mg/kg-day 4.00E-03 mg/kg-day 5.40E-10
Benzo(a)anthracene 3.26E+00 mg/kg 3.48E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.54E-09 2.71E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 5.26E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.84E-08 4.09E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 6.50E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.75E-09 5.06E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 2.27E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.66E-10 1.77E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.67E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.33E-10 2.33E-07 mg/kg-day 2.00E-02 mg/kg-day 1.17E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 5.97E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.36E-11 4.64E-08 mg/kg-day 4.00E-02 mg/kg-day 1.16E-06
Cadmium, diet 8.78E+00 mg/kg 5.21E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.29E-08 mg/kg-day 1.00E-03 mg/kg-day 7.29E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 1.75E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.45E-06 mg/kg-day 1.50E+00 mg/kg-day 1.63E-06
Chrysene 4.55E+00 mg/kg 4.86E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.55E-11 3.78E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 5.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.51E-08 mg/kg-day 3.00E-04 mg/kg-day 2.50E-04
Copper 2.80E+02 mg/kg 1.66E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.32E-06 mg/kg-day 4.00E-02 mg/kg-day 5.81E-05
Dibenz(a,h)anthracene 6.86E-01 mg/kg 7.32E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.35E-09 5.70E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.32E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.12E-10 1.85E-10 mg/kg-day 5.00E-05 mg/kg-day 3.70E-06
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.79E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.03E-09 2.17E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 3.59E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.03E-06 mg/kg-day 2.40E-02 mg/kg-day 2.10E-04
Mercury, inorganic 5.06E+00 mg/kg 3.00E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.20E-08 mg/kg-day 3.00E-04 mg/kg-day 1.40E-04
Naphthalene 3.05E+00 mg/kg 1.81E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.53E-08 mg/kg-day 2.00E-02 mg/kg-day 1.27E-06
PCBs (non DLC) 6.19E+00 mg/kg 3.67E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.34E-09 5.14E-08 mg/kg-day 2.00E-05 mg/kg-day 2.57E-03
PCBs, total 6.51E+00 mg/kg 3.86E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.72E-09 5.40E-08 mg/kg-day 2.00E-05 mg/kg-day 2.70E-03
PCB-TEQ 7.69E-05 mg/kg 4.56E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.84E-09 6.38E-13 mg/kg-day 7.00E-10 mg/kg-day 9.12E-04
TCDD-TEQ 1.04E-02 mg/kg 6.17E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.25E-07 8.63E-11 mg/kg-day 7.00E-10 mg/kg-day 1.23E-01
Thallium 2.30E-01 mg/kg 1.36E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-09 mg/kg-day 1.00E-05 mg/kg-day 1.91E-04
TPH C19-C40 3.87E+03 mg/kg 2.29E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.21E-05 mg/kg-day 3.00E+00 mg/kg-day 1.07E-05
TPH C9-C18 5.40E+02 mg/kg 3.20E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.48E-06 mg/kg-day 1.00E-02 mg/kg-day 4.48E-04
Trichloroethene 5.00E-03 mg/kg 5.34E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.46E-13 4.15E-11 mg/kg-day 5.00E-04 mg/kg-day 8.30E-08
Vanadium 3.96E+01 mg/kg 2.35E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.29E-07 mg/kg-day 5.04E-03 mg/kg-day 6.52E-05

Exposure Route Total (Total PCBs) (a) 9.94E-07 1.28E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.00E-06 1.29E-01
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 1.94E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.91E-09 2.72E-08 mg/kg-day 3.00E-04 mg/kg-day 9.06E-05
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 3.60E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.63E-09 2.80E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 5.45E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.98E-08 4.24E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 6.73E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.92E-09 5.24E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 2.36E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.72E-10 1.83E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.33E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.86E-10 1.86E-07 mg/kg-day 2.00E-02 mg/kg-day 9.29E-06
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 6.18E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.51E-11 4.81E-08 mg/kg-day 4.00E-02 mg/kg-day 1.20E-06
Cadmium, diet 8.78E+00 mg/kg 4.15E-11 mg/kg-day NA (mg/kg-day)-1 NA 5.81E-10 mg/kg-day 2.50E-05 mg/kg-day 2.32E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 5.03E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.67E-11 3.91E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 7.58E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.54E-09 5.90E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.05E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.69E-10 1.48E-10 mg/kg-day 5.00E-05 mg/kg-day 2.95E-06
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.89E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.11E-09 2.24E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 1.87E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.62E-08 mg/kg-day 2.00E-02 mg/kg-day 1.31E-06
PCBs (non DLC) 6.19E+00 mg/kg 4.09E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.19E-09 5.73E-08 mg/kg-day 2.00E-05 mg/kg-day 2.87E-03
PCBs, total 6.51E+00 mg/kg 4.31E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.61E-09 6.03E-08 mg/kg-day 2.00E-05 mg/kg-day 3.01E-03
PCB-TEQ 7.69E-05 mg/kg 1.09E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.64E-09 1.53E-13 mg/kg-day 7.00E-10 mg/kg-day 2.18E-04
TCDD-TEQ 1.04E-02 mg/kg 1.47E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.21E-07 2.06E-11 mg/kg-day 7.00E-10 mg/kg-day 2.95E-02
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 1.83E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.56E-05 mg/kg-day 3.00E+00 mg/kg-day 8.53E-06
TPH C9-C18 5.40E+02 mg/kg 2.55E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.57E-06 mg/kg-day 1.00E-02 mg/kg-day 3.57E-04
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.88E-07 3.30E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.89E-07 3.31E-02

RM6-9 Exposure Medium Total (Total PCBs) 1.28E-06 1.61E-01
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.29E-06 1.62E-01
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 7.77E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-04 mg/kg-day 1.00E+00 mg/kg-day 1.09E-04

Sediment Antimony 2.45E+00 mg/kg 1.45E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.03E-08 mg/kg-day 4.00E-04 mg/kg-day 5.09E-05
Arsenic, total 1.64E+01 mg/kg 5.84E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.75E-09 8.17E-08 mg/kg-day 3.00E-04 mg/kg-day 2.72E-04
Benzene 2.60E-04 mg/kg 1.54E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 8.48E-15 2.16E-12 mg/kg-day 4.00E-03 mg/kg-day 5.40E-10
Benzo(a)anthracene 3.44E+00 mg/kg 3.67E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.68E-09 2.86E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 4.39E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.20E-08 3.41E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 5.33E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.89E-09 4.14E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.44E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.78E-10 1.90E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.12E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.96E-10 2.96E-07 mg/kg-day 2.00E-02 mg/kg-day 1.48E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 4.58E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.34E-11 3.56E-08 mg/kg-day 4.00E-02 mg/kg-day 8.90E-07
Cadmium, diet 1.22E+01 mg/kg 7.23E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.01E-07 mg/kg-day 1.00E-03 mg/kg-day 1.01E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 2.37E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.31E-06 mg/kg-day 1.50E+00 mg/kg-day 2.21E-06
Chrysene 4.75E+00 mg/kg 5.07E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.70E-11 3.94E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 5.47E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.65E-08 mg/kg-day 3.00E-04 mg/kg-day 2.55E-04
Copper 3.08E+02 mg/kg 1.83E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.56E-06 mg/kg-day 4.00E-02 mg/kg-day 6.39E-05
Dibenz(a,h)anthracene 4.91E-01 mg/kg 5.24E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.83E-09 4.08E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 1.94E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.10E-10 2.71E-10 mg/kg-day 5.00E-05 mg/kg-day 5.43E-06
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.58E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.89E-09 2.01E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 3.19E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.47E-06 mg/kg-day 2.40E-02 mg/kg-day 1.86E-04
Mercury, inorganic 6.51E+00 mg/kg 3.86E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.40E-08 mg/kg-day 3.00E-04 mg/kg-day 1.80E-04
Naphthalene 5.92E-01 mg/kg 3.51E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.91E-09 mg/kg-day 2.00E-02 mg/kg-day 2.46E-07
PCBs (non DLC) 8.28E+00 mg/kg 4.91E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.82E-09 6.87E-08 mg/kg-day 2.00E-05 mg/kg-day 3.44E-03
PCBs, total 8.71E+00 mg/kg 5.17E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.03E-08 7.23E-08 mg/kg-day 2.00E-05 mg/kg-day 3.62E-03
PCB-TEQ 8.02E-05 mg/kg 4.76E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.13E-09 6.66E-13 mg/kg-day 7.00E-10 mg/kg-day 9.51E-04
TCDD-TEQ 1.52E-02 mg/kg 9.01E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.35E-06 1.26E-10 mg/kg-day 7.00E-10 mg/kg-day 1.80E-01
Thallium 2.54E-01 mg/kg 1.51E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.11E-09 mg/kg-day 1.00E-05 mg/kg-day 2.11E-04
TPH C19-C40 5.05E+03 mg/kg 2.99E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.19E-05 mg/kg-day 3.00E+00 mg/kg-day 1.40E-05
TPH C9-C18 7.06E+02 mg/kg 4.19E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.86E-06 mg/kg-day 1.00E-02 mg/kg-day 5.86E-04
Trichloroethene 3.50E-03 mg/kg 3.74E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.72E-13 2.91E-11 mg/kg-day 5.00E-04 mg/kg-day 5.81E-08
Vanadium 5.57E+01 mg/kg 3.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.62E-07 mg/kg-day 5.04E-03 mg/kg-day 9.18E-05

Exposure Route Total (Total PCBs) (a) 1.42E-06 1.86E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.42E-06 1.87E-01
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 2.32E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.49E-09 3.25E-08 mg/kg-day 3.00E-04 mg/kg-day 1.08E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 3.80E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.78E-09 2.96E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 4.54E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.32E-08 3.53E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 5.52E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.03E-09 4.29E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.53E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.85E-10 1.97E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 1.69E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.36E-10 2.36E-07 mg/kg-day 2.00E-02 mg/kg-day 1.18E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 4.74E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.46E-11 3.69E-08 mg/kg-day 4.00E-02 mg/kg-day 9.22E-07
Cadmium, diet 1.22E+01 mg/kg 5.76E-11 mg/kg-day NA (mg/kg-day)-1 NA 8.07E-10 mg/kg-day 2.50E-05 mg/kg-day 3.23E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 5.25E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.83E-11 4.08E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 5.43E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.96E-09 4.22E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 1.55E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.47E-10 2.16E-10 mg/kg-day 5.00E-05 mg/kg-day 4.33E-06
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.68E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.95E-09 2.08E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 3.64E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.09E-09 mg/kg-day 2.00E-02 mg/kg-day 2.55E-07
PCBs (non DLC) 8.28E+00 mg/kg 5.48E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.10E-08 7.67E-08 mg/kg-day 2.00E-05 mg/kg-day 3.83E-03
PCBs, total 8.71E+00 mg/kg 5.76E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.15E-08 8.07E-08 mg/kg-day 2.00E-05 mg/kg-day 4.03E-03
PCB-TEQ 8.02E-05 mg/kg 1.14E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.71E-09 1.59E-13 mg/kg-day 7.00E-10 mg/kg-day 2.27E-04
TCDD-TEQ 1.52E-02 mg/kg 2.15E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.23E-07 3.02E-11 mg/kg-day 7.00E-10 mg/kg-day 4.31E-02
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 2.39E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.34E-05 mg/kg-day 3.00E+00 mg/kg-day 1.11E-05
TPH C9-C18 7.06E+02 mg/kg 3.34E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.67E-06 mg/kg-day 1.00E-02 mg/kg-day 4.67E-04
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 3.85E-07 4.78E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.86E-07 4.78E-02

RM6-9East Exposure Medium Total (Total PCBs) 1.80E-06 2.34E-01
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.81E-06 2.35E-01
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 5.63E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.88E-05 mg/kg-day 1.00E+00 mg/kg-day 7.88E-05

Sediment Antimony 1.99E+00 mg/kg 1.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.65E-08 mg/kg-day 4.00E-04 mg/kg-day 4.13E-05
Arsenic, total 1.03E+01 mg/kg 3.66E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.50E-09 5.13E-08 mg/kg-day 3.00E-04 mg/kg-day 1.71E-04
Benzene 3.40E-04 mg/kg 2.02E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.11E-14 2.82E-12 mg/kg-day 4.00E-03 mg/kg-day 7.06E-10
Benzo(a)anthracene 4.92E+00 mg/kg 5.25E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.83E-09 4.08E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 5.68E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.15E-08 4.42E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 7.10E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.18E-09 5.52E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 3.34E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.44E-10 2.60E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 2.58E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.61E-10 3.61E-07 mg/kg-day 2.00E-02 mg/kg-day 1.81E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 3.05E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.23E-11 2.37E-08 mg/kg-day 4.00E-02 mg/kg-day 5.94E-07
Cadmium, diet 5.19E+00 mg/kg 3.08E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.31E-08 mg/kg-day 1.00E-03 mg/kg-day 4.31E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 1.17E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.64E-06 mg/kg-day 1.50E+00 mg/kg-day 1.09E-06
Chrysene 4.34E+00 mg/kg 4.63E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.38E-11 3.60E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 4.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.12E-08 mg/kg-day 3.00E-04 mg/kg-day 2.04E-04
Copper 1.63E+02 mg/kg 9.67E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-06 mg/kg-day 4.00E-02 mg/kg-day 3.38E-05
Dibenz(a,h)anthracene 4.54E-01 mg/kg 4.85E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.54E-09 3.77E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 4.46E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.14E-11 6.24E-11 mg/kg-day 5.00E-05 mg/kg-day 1.25E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 2.19E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.60E-09 1.70E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 3.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.62E-06 mg/kg-day 2.40E-02 mg/kg-day 1.92E-04
Mercury, inorganic 3.05E+00 mg/kg 1.81E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.53E-08 mg/kg-day 3.00E-04 mg/kg-day 8.44E-05
Naphthalene 5.68E-01 mg/kg 3.37E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.72E-09 mg/kg-day 2.00E-02 mg/kg-day 2.36E-07
PCBs (non DLC) 3.45E+00 mg/kg 2.05E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.09E-09 2.86E-08 mg/kg-day 2.00E-05 mg/kg-day 1.43E-03
PCBs, total 3.62E+00 mg/kg 2.15E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.29E-09 3.01E-08 mg/kg-day 2.00E-05 mg/kg-day 1.50E-03
PCB-TEQ 4.69E-05 mg/kg 2.78E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.17E-09 3.89E-13 mg/kg-day 7.00E-10 mg/kg-day 5.56E-04
TCDD-TEQ 2.48E-03 mg/kg 1.47E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.21E-07 2.06E-11 mg/kg-day 7.00E-10 mg/kg-day 2.94E-02
Thallium 1.62E-01 mg/kg 9.61E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.34E-09 mg/kg-day 1.00E-05 mg/kg-day 1.34E-04
TPH C19-C40 2.24E+03 mg/kg 1.33E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.86E-05 mg/kg-day 3.00E+00 mg/kg-day 6.20E-06
TPH C9-C18 2.59E+02 mg/kg 1.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.15E-06 mg/kg-day 1.00E-02 mg/kg-day 2.15E-04
Trichloroethene 6.00E-03 mg/kg 6.40E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.95E-13 4.98E-11 mg/kg-day 5.00E-04 mg/kg-day 9.96E-08
Vanadium 2.72E+01 mg/kg 1.61E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.26E-07 mg/kg-day 5.04E-03 mg/kg-day 4.48E-05

Exposure Route Total (Total PCBs) (a) 2.87E-07 3.22E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.91E-07 3.27E-02
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 1.46E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.19E-09 2.04E-08 mg/kg-day 3.00E-04 mg/kg-day 6.81E-05
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 5.44E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.97E-09 4.23E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 5.88E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.29E-08 4.58E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 7.35E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.37E-09 5.72E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 3.46E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.53E-10 2.69E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 2.06E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.88E-10 2.88E-07 mg/kg-day 2.00E-02 mg/kg-day 1.44E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 3.16E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.31E-11 2.46E-08 mg/kg-day 4.00E-02 mg/kg-day 6.15E-07
Cadmium, diet 5.19E+00 mg/kg 2.45E-11 mg/kg-day NA (mg/kg-day)-1 NA 3.43E-10 mg/kg-day 2.50E-05 mg/kg-day 1.37E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 4.80E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.50E-11 3.73E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 5.02E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.66E-09 3.90E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 3.55E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.69E-11 4.97E-11 mg/kg-day 5.00E-05 mg/kg-day 9.95E-07
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 2.27E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.65E-09 1.76E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 3.49E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.88E-09 mg/kg-day 2.00E-02 mg/kg-day 2.44E-07
PCBs (non DLC) 3.45E+00 mg/kg 2.28E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.56E-09 3.20E-08 mg/kg-day 2.00E-05 mg/kg-day 1.60E-03
PCBs, total 3.62E+00 mg/kg 2.39E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.79E-09 3.35E-08 mg/kg-day 2.00E-05 mg/kg-day 1.68E-03
PCB-TEQ 4.69E-05 mg/kg 6.65E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.97E-10 9.31E-14 mg/kg-day 7.00E-10 mg/kg-day 1.33E-04
TCDD-TEQ 2.48E-03 mg/kg 3.52E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.27E-08 4.92E-12 mg/kg-day 7.00E-10 mg/kg-day 7.03E-03
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 1.06E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.48E-05 mg/kg-day 3.00E+00 mg/kg-day 4.94E-06
TPH C9-C18 2.59E+02 mg/kg 1.22E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.71E-06 mg/kg-day 1.00E-02 mg/kg-day 1.71E-04
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.18E-07 8.98E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.19E-07 9.04E-03

RM9-12 Exposure Medium Total (Total PCBs) 4.05E-07 4.12E-02
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.09E-07 4.17E-02
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 4.82E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.74E-05 mg/kg-day 1.00E+00 mg/kg-day 6.74E-05

Sediment Antimony 8.75E-01 mg/kg 5.19E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.26E-09 mg/kg-day 4.00E-04 mg/kg-day 1.82E-05
Arsenic, total 4.21E+00 mg/kg 1.50E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.25E-09 2.10E-08 mg/kg-day 3.00E-04 mg/kg-day 6.99E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.74E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.00E-09 2.13E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 3.24E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.37E-08 2.52E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 4.00E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.92E-09 3.11E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.85E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.35E-10 1.44E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 6.70E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.38E-11 9.38E-08 mg/kg-day 2.00E-02 mg/kg-day 4.69E-06
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.77E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.29E-11 1.38E-08 mg/kg-day 4.00E-02 mg/kg-day 3.45E-07
Cadmium, diet 4.12E+00 mg/kg 2.44E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.42E-08 mg/kg-day 1.00E-03 mg/kg-day 3.42E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 4.13E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.79E-07 mg/kg-day 1.50E+00 mg/kg-day 3.86E-07
Chrysene 3.60E+00 mg/kg 3.84E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.81E-11 2.99E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 3.88E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.44E-08 mg/kg-day 3.00E-04 mg/kg-day 1.81E-04
Copper 1.11E+02 mg/kg 6.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.22E-07 mg/kg-day 4.00E-02 mg/kg-day 2.30E-05
Dibenz(a,h)anthracene 3.29E-01 mg/kg 3.51E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.56E-09 2.73E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 4.07E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.52E-11 5.70E-11 mg/kg-day 5.00E-05 mg/kg-day 1.14E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 2.02E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.47E-09 1.57E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 3.43E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.80E-06 mg/kg-day 2.40E-02 mg/kg-day 2.00E-04
Mercury, inorganic 2.04E+00 mg/kg 1.21E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.69E-08 mg/kg-day 3.00E-04 mg/kg-day 5.65E-05
Naphthalene 3.72E-01 mg/kg 2.21E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.09E-09 mg/kg-day 2.00E-02 mg/kg-day 1.54E-07
PCBs (non DLC) 2.92E+00 mg/kg 1.73E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.46E-09 2.42E-08 mg/kg-day 2.00E-05 mg/kg-day 1.21E-03
PCBs, total 3.03E+00 mg/kg 1.80E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.59E-09 2.52E-08 mg/kg-day 2.00E-05 mg/kg-day 1.26E-03
PCB-TEQ 1.93E-05 mg/kg 1.14E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.72E-09 1.60E-13 mg/kg-day 7.00E-10 mg/kg-day 2.29E-04
TCDD-TEQ 4.70E-04 mg/kg 2.79E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.18E-08 3.90E-12 mg/kg-day 7.00E-10 mg/kg-day 5.57E-03
Thallium 1.02E-01 mg/kg 6.05E-11 mg/kg-day NA (mg/kg-day)-1 NA 8.47E-10 mg/kg-day 1.00E-05 mg/kg-day 8.47E-05
TPH C19-C40 1.88E+03 mg/kg 1.11E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.56E-05 mg/kg-day 3.00E+00 mg/kg-day 5.20E-06
TPH C9-C18 1.87E+02 mg/kg 1.11E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.55E-06 mg/kg-day 1.00E-02 mg/kg-day 1.55E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 1.61E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.26E-07 mg/kg-day 5.04E-03 mg/kg-day 4.48E-05

Exposure Route Total (Total PCBs) (a) 8.06E-08 7.78E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.22E-08 7.96E-03
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 5.97E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.95E-10 8.35E-09 mg/kg-day 3.00E-04 mg/kg-day 2.78E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.84E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.07E-09 2.21E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 3.36E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.45E-08 2.61E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 4.15E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.03E-09 3.22E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.91E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.40E-10 1.49E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 5.34E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.48E-11 7.48E-08 mg/kg-day 2.00E-02 mg/kg-day 3.74E-06
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.84E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.34E-11 1.43E-08 mg/kg-day 4.00E-02 mg/kg-day 3.57E-07
Cadmium, diet 4.12E+00 mg/kg 1.95E-11 mg/kg-day NA (mg/kg-day)-1 NA 2.73E-10 mg/kg-day 2.50E-05 mg/kg-day 1.09E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 3.98E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.91E-11 3.10E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 3.64E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.66E-09 2.83E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 3.25E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.19E-11 4.54E-11 mg/kg-day 5.00E-05 mg/kg-day 9.09E-07
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 2.09E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.53E-09 1.63E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 2.29E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.20E-09 mg/kg-day 2.00E-02 mg/kg-day 1.60E-07
PCBs (non DLC) 2.92E+00 mg/kg 1.93E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.86E-09 2.70E-08 mg/kg-day 2.00E-05 mg/kg-day 1.35E-03
PCBs, total 3.03E+00 mg/kg 2.00E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.01E-09 2.81E-08 mg/kg-day 2.00E-05 mg/kg-day 1.40E-03
PCB-TEQ 1.93E-05 mg/kg 2.74E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.10E-10 3.83E-14 mg/kg-day 7.00E-10 mg/kg-day 5.47E-05
TCDD-TEQ 4.70E-04 mg/kg 6.66E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.99E-09 9.33E-13 mg/kg-day 7.00E-10 mg/kg-day 1.33E-03
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 8.88E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-05 mg/kg-day 3.00E+00 mg/kg-day 4.15E-06
TPH C9-C18 1.87E+02 mg/kg 8.84E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-06 mg/kg-day 1.00E-02 mg/kg-day 1.24E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.90E-08 2.91E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.93E-08 2.91E-03

RM12-15 Exposure Medium Total (Total PCBs) 1.30E-07 1.07E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.32E-07 1.09E-02
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 2.56E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.59E-05 mg/kg-day 1.00E+00 mg/kg-day 3.59E-05

Sediment Antimony 3.88E+00 mg/kg 2.30E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.22E-08 mg/kg-day 4.00E-04 mg/kg-day 8.05E-05
Arsenic, total 4.23E+00 mg/kg 1.51E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.26E-09 2.11E-08 mg/kg-day 3.00E-04 mg/kg-day 7.02E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 4.44E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.24E-09 3.45E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 5.14E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.76E-08 4.00E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 5.14E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.76E-09 4.00E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 2.33E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.70E-10 1.81E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 5.99E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.39E-12 8.39E-09 mg/kg-day 2.00E-02 mg/kg-day 4.19E-07
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.85E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.08E-11 2.22E-08 mg/kg-day 4.00E-02 mg/kg-day 5.54E-07
Cadmium, diet 1.22E+00 mg/kg 7.23E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.01E-08 mg/kg-day 1.00E-03 mg/kg-day 1.01E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 1.67E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.33E-07 mg/kg-day 1.50E+00 mg/kg-day 1.56E-07
Chrysene 5.04E+00 mg/kg 5.38E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.93E-11 4.18E-08 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 2.38E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.34E-08 mg/kg-day 3.00E-04 mg/kg-day 1.11E-04
Copper 6.46E+01 mg/kg 3.83E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.36E-07 mg/kg-day 4.00E-02 mg/kg-day 1.34E-05
Dibenz(a,h)anthracene 8.86E-01 mg/kg 9.46E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.90E-09 7.36E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 4.33E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.93E-11 6.06E-11 mg/kg-day 5.00E-05 mg/kg-day 1.21E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.39E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.75E-09 1.86E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 2.24E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.14E-06 mg/kg-day 2.40E-02 mg/kg-day 1.31E-04
Mercury, inorganic 4.88E-01 mg/kg 2.89E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.05E-09 mg/kg-day 3.00E-04 mg/kg-day 1.35E-05
Naphthalene 4.63E-01 mg/kg 2.75E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.84E-09 mg/kg-day 2.00E-02 mg/kg-day 1.92E-07
PCBs (non DLC) 1.06E+00 mg/kg 6.29E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.26E-09 8.80E-09 mg/kg-day 2.00E-05 mg/kg-day 4.40E-04
PCBs, total 1.18E+00 mg/kg 7.00E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.40E-09 9.80E-09 mg/kg-day 2.00E-05 mg/kg-day 4.90E-04
PCB-TEQ 1.90E-05 mg/kg 1.13E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.69E-09 1.58E-13 mg/kg-day 7.00E-10 mg/kg-day 2.25E-04
TCDD-TEQ 6.56E-06 mg/kg 3.89E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.84E-10 5.45E-14 mg/kg-day 7.00E-10 mg/kg-day 7.78E-05
Thallium 7.63E-02 mg/kg 4.52E-11 mg/kg-day NA (mg/kg-day)-1 NA 6.33E-10 mg/kg-day 1.00E-05 mg/kg-day 6.33E-05
TPH C19-C40 1.38E+03 mg/kg 8.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-05 mg/kg-day 3.00E+00 mg/kg-day 3.82E-06
TPH C9-C18 1.53E+02 mg/kg 9.07E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.27E-06 mg/kg-day 1.00E-02 mg/kg-day 1.27E-04
Trichloroethene 3.00E-04 mg/kg 3.20E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.47E-14 2.49E-12 mg/kg-day 5.00E-04 mg/kg-day 4.98E-09
Vanadium 1.28E+01 mg/kg 7.59E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-07 mg/kg-day 5.04E-03 mg/kg-day 2.11E-05

Exposure Route Total (Total PCBs) (a) 5.78E-08 1.25E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.93E-08 1.43E-03
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 6.00E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.99E-10 8.39E-09 mg/kg-day 3.00E-04 mg/kg-day 2.80E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 4.60E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.36E-09 3.58E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 5.33E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.89E-08 4.15E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 5.33E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.89E-09 4.15E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 2.41E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.76E-10 1.87E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 4.77E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.68E-12 6.68E-09 mg/kg-day 2.00E-02 mg/kg-day 3.34E-07
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.95E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.16E-11 2.30E-08 mg/kg-day 4.00E-02 mg/kg-day 5.74E-07
Cadmium, diet 1.22E+00 mg/kg 5.76E-12 mg/kg-day NA (mg/kg-day)-1 NA 8.07E-11 mg/kg-day 2.50E-05 mg/kg-day 3.23E-06
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 5.57E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.07E-11 4.33E-08 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 9.80E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.15E-09 7.62E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 3.45E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.52E-11 4.83E-11 mg/kg-day 5.00E-05 mg/kg-day 9.66E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.48E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.81E-09 1.93E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 2.84E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.98E-09 mg/kg-day 2.00E-02 mg/kg-day 1.99E-07
PCBs (non DLC) 1.06E+00 mg/kg 7.01E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.40E-09 9.82E-09 mg/kg-day 2.00E-05 mg/kg-day 4.91E-04
PCBs, total 1.18E+00 mg/kg 7.81E-10 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.56E-09 1.09E-08 mg/kg-day 2.00E-05 mg/kg-day 5.46E-04
PCB-TEQ 1.90E-05 mg/kg 2.69E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.04E-10 3.77E-14 mg/kg-day 7.00E-10 mg/kg-day 5.39E-05
TCDD-TEQ 6.56E-06 mg/kg 9.30E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.39E-10 1.30E-14 mg/kg-day 7.00E-10 mg/kg-day 1.86E-05
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 6.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.13E-06 mg/kg-day 3.00E+00 mg/kg-day 3.04E-06
TPH C9-C18 1.53E+02 mg/kg 7.23E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.01E-06 mg/kg-day 1.00E-02 mg/kg-day 1.01E-04
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.80E-08 7.03E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.83E-08 7.01E-04

RM15-17.4 Exposure Medium Total (Total PCBs) 1.16E-07 1.95E-03
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.18E-07 2.13E-03
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TABLE 7.33.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 3.28E-06 1.17E-01
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.30E-06 1.21E-01

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

River Mile Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 3.50E-06 1.38E-01
PCB-TEQ & PCBs (non DLC) (b) 3.53E-06 1.42E-01

River Mile 3-6
Total PCBs (a) 3.43E-06 1.27E-01
PCB-TEQ & PCBs (non DLC) (b) 3.46E-06 1.31E-01

River Mile 6-9
Total PCBs (a) 4.56E-06 2.78E-01
PCB-TEQ & PCBs (non DLC) (b) 4.59E-06 2.82E-01

River Mile 6-9 East Bank
Total PCBs (a) 5.08E-06 3.51E-01
PCB-TEQ & PCBs (non DLC) (b) 5.11E-06 3.55E-01

River Mile 9-12
Total PCBs (a) 3.68E-06 1.59E-01
PCB-TEQ & PCBs (non DLC) (b) 3.71E-06 1.62E-01

River Mile 12-15
Total PCBs (a) 3.41E-06 1.28E-01
PCB-TEQ & PCBs (non DLC) (b) 3.43E-06 1.31E-01

River Mile 15-17.4
Total PCBs (a) 3.39E-06 1.19E-01
PCB-TEQ & PCBs (non DLC) (b) 3.42E-06 1.23E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA. AECOM
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 5.06E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-04 mg/kg-day 1.00E+00 mg/kg-day 1.77E-04
Sediment Antimony 8.56E-01 mg/kg 3.77E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.32E-08 mg/kg-day 4.00E-04 mg/kg-day 3.30E-05

Arsenic, total 1.07E+01 mg/kg 2.83E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.24E-08 9.89E-08 mg/kg-day 3.00E-04 mg/kg-day 3.30E-04
Benzene 5.60E-04 mg/kg 2.47E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.36E-13 8.63E-12 mg/kg-day 4.00E-03 mg/kg-day 2.16E-09
Benzo(a)anthracene 2.70E+00 mg/kg 1.19E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.68E-09 4.16E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 1.61E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.18E-07 5.64E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.63E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-08 5.70E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 8.98E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.56E-10 3.14E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 3.49E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.88E-10 1.22E-07 mg/kg-day 2.00E-02 mg/kg-day 6.10E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.27E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.29E-11 4.45E-08 mg/kg-day 4.00E-02 mg/kg-day 1.11E-06
Cadmium, diet 2.98E+00 mg/kg 1.31E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.59E-08 mg/kg-day 1.00E-03 mg/kg-day 4.59E-05
Chromium, hexavalent 7.78E+00 mg/kg 3.43E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-08 1.20E-07 mg/kg-day 3.00E-03 mg/kg-day 4.00E-05
Chromium, total 1.18E+02 mg/kg 5.20E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.82E-06 mg/kg-day 1.50E+00 mg/kg-day 1.21E-06
Chrysene 3.65E+00 mg/kg 1.61E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.17E-10 5.63E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 3.82E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.34E-07 mg/kg-day 3.00E-04 mg/kg-day 4.45E-04
Copper 1.53E+02 mg/kg 6.74E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.36E-06 mg/kg-day 4.00E-02 mg/kg-day 5.89E-05
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.83E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.34E-08 6.41E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 3.58E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.72E-10 1.25E-10 mg/kg-day 5.00E-05 mg/kg-day 2.50E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 8.72E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.36E-09 3.05E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 1.56E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.46E-06 mg/kg-day 2.40E-02 mg/kg-day 2.27E-04
Mercury, inorganic 2.60E+00 mg/kg 1.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.01E-08 mg/kg-day 3.00E-04 mg/kg-day 1.34E-04
Naphthalene 5.16E-01 mg/kg 2.27E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.95E-09 mg/kg-day 2.00E-02 mg/kg-day 3.98E-07
PCBs (non DLC) 2.51E+00 mg/kg 1.11E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.21E-08 3.87E-08 mg/kg-day 2.00E-05 mg/kg-day 1.93E-03
PCBs, total 2.64E+00 mg/kg 1.16E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.32E-08 4.07E-08 mg/kg-day 2.00E-05 mg/kg-day 2.03E-03
PCB-TEQ 3.26E-05 mg/kg 1.44E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.15E-08 5.02E-13 mg/kg-day 7.00E-10 mg/kg-day 7.18E-04
TCDD-TEQ 1.17E-03 mg/kg 5.15E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.73E-07 1.80E-11 mg/kg-day 7.00E-10 mg/kg-day 2.58E-02
Thallium 1.90E-01 mg/kg 8.37E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.93E-09 mg/kg-day 1.00E-05 mg/kg-day 2.93E-04
TPH C19-C40 2.19E+03 mg/kg 9.64E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.38E-05 mg/kg-day 3.00E+00 mg/kg-day 1.13E-05
TPH C9-C18 2.44E+02 mg/kg 1.07E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.76E-06 mg/kg-day 1.00E-02 mg/kg-day 3.76E-04
Trichloroethene 2.10E-03 mg/kg 9.25E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.25E-13 3.24E-11 mg/kg-day 5.00E-04 mg/kg-day 6.47E-08
Vanadium 2.95E+01 mg/kg 1.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.55E-07 mg/kg-day 5.04E-03 mg/kg-day 9.02E-05

Exposure Route Total (Total PCBs) (a) 1.02E-06 3.01E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.04E-06 3.07E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 2.28E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.42E-08 7.99E-08 mg/kg-day 3.00E-04 mg/kg-day 2.66E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 2.50E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.82E-08 8.74E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 3.38E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.47E-07 1.18E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.50E-08 1.20E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.89E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.38E-09 6.60E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 5.63E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.89E-10 1.97E-07 mg/kg-day 2.00E-02 mg/kg-day 9.86E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.67E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.95E-10 9.35E-08 mg/kg-day 4.00E-02 mg/kg-day 2.34E-06
Cadmium, diet 2.98E+00 mg/kg 2.12E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.42E-10 mg/kg-day 2.50E-05 mg/kg-day 2.97E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 3.37E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.46E-10 1.18E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.85E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.81E-08 1.35E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 5.77E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.24E-10 2.02E-10 mg/kg-day 5.00E-05 mg/kg-day 4.04E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.83E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.34E-08 6.41E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 4.77E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-08 mg/kg-day 2.00E-02 mg/kg-day 8.35E-07
PCBs (non DLC) 2.51E+00 mg/kg 2.50E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.00E-08 8.75E-08 mg/kg-day 2.00E-05 mg/kg-day 4.37E-03
PCBs, total 2.64E+00 mg/kg 2.63E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.26E-08 9.20E-08 mg/kg-day 2.00E-05 mg/kg-day 4.60E-03
PCB-TEQ 3.26E-05 mg/kg 6.96E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.04E-08 2.43E-13 mg/kg-day 7.00E-10 mg/kg-day 3.48E-04
TCDD-TEQ 1.17E-03 mg/kg 2.50E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.74E-07 8.74E-12 mg/kg-day 7.00E-10 mg/kg-day 1.25E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 1.56E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.45E-05 mg/kg-day 3.00E+00 mg/kg-day 1.82E-05
TPH C9-C18 2.44E+02 mg/kg 1.74E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.07E-06 mg/kg-day 1.00E-02 mg/kg-day 6.07E-04
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 7.96E-07 1.80E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.04E-07 1.81E-02

RM0-3 Exposure Medium Total (Total PCBs) 1.81E-06 4.81E-02
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.84E-06 4.88E-02
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 5.24E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.83E-04 mg/kg-day 1.00E+00 mg/kg-day 1.83E-04

Sediment Antimony 2.44E+00 mg/kg 1.07E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.76E-08 mg/kg-day 4.00E-04 mg/kg-day 9.40E-05
Arsenic, total 9.29E+00 mg/kg 2.45E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.68E-08 8.59E-08 mg/kg-day 3.00E-04 mg/kg-day 2.86E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.05E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.50E-08 7.18E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.73E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.26E-07 6.04E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.93E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.41E-08 6.77E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 8.67E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.33E-10 3.04E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 2.25E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.14E-09 7.86E-07 mg/kg-day 2.00E-02 mg/kg-day 3.93E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 4.98E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.63E-10 1.74E-07 mg/kg-day 4.00E-02 mg/kg-day 4.35E-06
Cadmium, diet 4.90E+00 mg/kg 2.16E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.55E-08 mg/kg-day 1.00E-03 mg/kg-day 7.55E-05
Chromium, hexavalent 5.39E+00 mg/kg 2.37E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.19E-08 8.31E-08 mg/kg-day 3.00E-03 mg/kg-day 2.77E-05
Chromium, total 1.34E+02 mg/kg 5.90E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.07E-06 mg/kg-day 1.50E+00 mg/kg-day 1.38E-06
Chrysene 7.01E+00 mg/kg 3.09E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.25E-10 1.08E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 4.12E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.44E-07 mg/kg-day 3.00E-04 mg/kg-day 4.80E-04
Copper 1.86E+02 mg/kg 8.19E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.87E-06 mg/kg-day 4.00E-02 mg/kg-day 7.17E-05
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.80E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.31E-08 6.30E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 2.38E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.80E-10 8.32E-11 mg/kg-day 5.00E-05 mg/kg-day 1.66E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.46E-09 3.58E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 2.01E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.04E-06 mg/kg-day 2.40E-02 mg/kg-day 2.93E-04
Mercury, inorganic 2.78E+00 mg/kg 1.22E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.28E-08 mg/kg-day 3.00E-04 mg/kg-day 1.43E-04
Naphthalene 1.30E+00 mg/kg 5.72E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.00E-08 mg/kg-day 2.00E-02 mg/kg-day 1.00E-06
PCBs (non DLC) 1.38E+00 mg/kg 6.08E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.22E-08 2.13E-08 mg/kg-day 2.00E-05 mg/kg-day 1.06E-03
PCBs, total 1.46E+00 mg/kg 6.43E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.29E-08 2.25E-08 mg/kg-day 2.00E-05 mg/kg-day 1.13E-03
PCB-TEQ 2.21E-05 mg/kg 9.73E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.46E-08 3.41E-13 mg/kg-day 7.00E-10 mg/kg-day 4.87E-04
TCDD-TEQ 4.84E-04 mg/kg 2.13E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.20E-07 7.46E-12 mg/kg-day 7.00E-10 mg/kg-day 1.07E-02
Thallium 2.04E-01 mg/kg 8.98E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.14E-09 mg/kg-day 1.00E-05 mg/kg-day 3.14E-04
TPH C19-C40 2.64E+03 mg/kg 1.16E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.07E-05 mg/kg-day 3.00E+00 mg/kg-day 1.36E-05
TPH C9-C18 2.93E+02 mg/kg 1.29E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.52E-06 mg/kg-day 1.00E-02 mg/kg-day 4.52E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 1.31E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.59E-07 mg/kg-day 5.04E-03 mg/kg-day 9.11E-05

Exposure Route Total (Total PCBs) (a) 5.62E-07 1.44E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.76E-07 1.48E-02
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 1.98E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.97E-08 6.94E-08 mg/kg-day 3.00E-04 mg/kg-day 2.31E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 4.31E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.15E-08 1.51E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 3.62E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.65E-07 1.27E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 4.06E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.96E-08 1.42E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.82E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.33E-09 6.37E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.63E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.08E-09 1.27E-06 mg/kg-day 2.00E-02 mg/kg-day 6.35E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.04E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.63E-10 3.66E-07 mg/kg-day 4.00E-02 mg/kg-day 9.14E-06
Cadmium, diet 4.90E+00 mg/kg 3.48E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-09 mg/kg-day 2.50E-05 mg/kg-day 4.88E-05
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 6.48E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.73E-10 2.27E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.78E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.76E-08 1.32E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 3.84E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.14E-10 1.34E-10 mg/kg-day 5.00E-05 mg/kg-day 2.69E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.14E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.57E-08 7.51E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 1.20E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.21E-08 mg/kg-day 2.00E-02 mg/kg-day 2.10E-06
PCBs (non DLC) 1.38E+00 mg/kg 1.37E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.75E-08 4.81E-08 mg/kg-day 2.00E-05 mg/kg-day 2.40E-03
PCBs, total 1.46E+00 mg/kg 1.45E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.91E-08 5.09E-08 mg/kg-day 2.00E-05 mg/kg-day 2.54E-03
PCB-TEQ 2.21E-05 mg/kg 4.72E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.07E-09 1.65E-13 mg/kg-day 7.00E-10 mg/kg-day 2.36E-04
TCDD-TEQ 4.84E-04 mg/kg 1.03E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.55E-07 3.61E-12 mg/kg-day 7.00E-10 mg/kg-day 5.16E-03
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 1.88E-05 mg/kg-day NA (mg/kg-day)-1 NA 6.57E-05 mg/kg-day 3.00E+00 mg/kg-day 2.19E-05
TPH C9-C18 2.93E+02 mg/kg 2.08E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.29E-06 mg/kg-day 1.00E-02 mg/kg-day 7.29E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.91E-07 8.82E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.96E-07 8.91E-03

RM3-6 Exposure Medium Total (Total PCBs) 1.15E-06 2.32E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.17E-06 2.37E-02
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 5.55E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.94E-04 mg/kg-day 1.00E+00 mg/kg-day 1.94E-04

Sediment Antimony 1.92E+00 mg/kg 8.45E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.96E-08 mg/kg-day 4.00E-04 mg/kg-day 7.40E-05
Arsenic, total 1.37E+01 mg/kg 3.62E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.43E-08 1.27E-07 mg/kg-day 3.00E-04 mg/kg-day 4.22E-04
Benzene 2.60E-04 mg/kg 1.14E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.30E-14 4.01E-12 mg/kg-day 4.00E-03 mg/kg-day 1.00E-09
Benzo(a)anthracene 3.26E+00 mg/kg 1.44E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.05E-08 5.02E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 2.17E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.58E-07 7.60E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 2.68E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.96E-08 9.39E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 9.38E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.85E-10 3.28E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.24E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.73E-09 4.33E-07 mg/kg-day 2.00E-02 mg/kg-day 2.17E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 2.46E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.80E-10 8.61E-08 mg/kg-day 4.00E-02 mg/kg-day 2.15E-06
Cadmium, diet 8.78E+00 mg/kg 3.87E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-07 mg/kg-day 1.00E-03 mg/kg-day 1.35E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 1.30E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.55E-06 mg/kg-day 1.50E+00 mg/kg-day 3.03E-06
Chrysene 4.55E+00 mg/kg 2.00E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.46E-10 7.01E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 3.98E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.39E-07 mg/kg-day 3.00E-04 mg/kg-day 4.65E-04
Copper 2.80E+02 mg/kg 1.23E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.32E-06 mg/kg-day 4.00E-02 mg/kg-day 1.08E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 3.02E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.21E-08 1.06E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 9.82E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.57E-09 3.44E-10 mg/kg-day 5.00E-05 mg/kg-day 6.87E-06
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.15E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.39E-09 4.02E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 2.67E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.34E-06 mg/kg-day 2.40E-02 mg/kg-day 3.89E-04
Mercury, inorganic 5.06E+00 mg/kg 2.23E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.80E-08 mg/kg-day 3.00E-04 mg/kg-day 2.60E-04
Naphthalene 3.05E+00 mg/kg 1.34E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.70E-08 mg/kg-day 2.00E-02 mg/kg-day 2.35E-06
PCBs (non DLC) 6.19E+00 mg/kg 2.73E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.45E-08 9.54E-08 mg/kg-day 2.00E-05 mg/kg-day 4.77E-03
PCBs, total 6.51E+00 mg/kg 2.87E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.73E-08 1.00E-07 mg/kg-day 2.00E-05 mg/kg-day 5.02E-03
PCB-TEQ 7.69E-05 mg/kg 3.39E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.08E-08 1.19E-12 mg/kg-day 7.00E-10 mg/kg-day 1.69E-03
TCDD-TEQ 1.04E-02 mg/kg 4.58E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.87E-06 1.60E-10 mg/kg-day 7.00E-10 mg/kg-day 2.29E-01
Thallium 2.30E-01 mg/kg 1.01E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.54E-09 mg/kg-day 1.00E-05 mg/kg-day 3.54E-04
TPH C19-C40 3.87E+03 mg/kg 1.70E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.96E-05 mg/kg-day 3.00E+00 mg/kg-day 1.99E-05
TPH C9-C18 5.40E+02 mg/kg 2.38E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.32E-06 mg/kg-day 1.00E-02 mg/kg-day 8.32E-04
Trichloroethene 5.00E-03 mg/kg 2.20E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.01E-12 7.71E-11 mg/kg-day 5.00E-04 mg/kg-day 1.54E-07
Vanadium 3.96E+01 mg/kg 1.74E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.10E-07 mg/kg-day 5.04E-03 mg/kg-day 1.21E-04

Exposure Route Total (Total PCBs) (a) 7.20E-06 2.37E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.25E-06 2.39E-01
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 2.92E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.38E-08 1.02E-07 mg/kg-day 3.00E-04 mg/kg-day 3.41E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 3.01E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.20E-08 1.05E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 4.56E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.33E-07 1.60E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 5.63E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.11E-08 1.97E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.97E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.44E-09 6.89E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 2.00E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.80E-09 6.99E-07 mg/kg-day 2.00E-02 mg/kg-day 3.50E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 5.17E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.77E-10 1.81E-07 mg/kg-day 4.00E-02 mg/kg-day 4.52E-06
Cadmium, diet 8.78E+00 mg/kg 6.24E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.19E-09 mg/kg-day 2.50E-05 mg/kg-day 8.74E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 4.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.07E-10 1.47E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 6.34E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.63E-08 2.22E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.59E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.54E-09 5.55E-10 mg/kg-day 5.00E-05 mg/kg-day 1.11E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.41E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.76E-08 8.45E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 2.82E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.87E-08 mg/kg-day 2.00E-02 mg/kg-day 4.93E-06
PCBs (non DLC) 6.19E+00 mg/kg 6.16E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.23E-07 2.16E-07 mg/kg-day 2.00E-05 mg/kg-day 1.08E-02
PCBs, total 6.51E+00 mg/kg 6.48E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.30E-07 2.27E-07 mg/kg-day 2.00E-05 mg/kg-day 1.13E-02
PCB-TEQ 7.69E-05 mg/kg 1.64E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.46E-08 5.74E-13 mg/kg-day 7.00E-10 mg/kg-day 8.20E-04
TCDD-TEQ 1.04E-02 mg/kg 2.22E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.33E-06 7.77E-11 mg/kg-day 7.00E-10 mg/kg-day 1.11E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 2.75E-05 mg/kg-day NA (mg/kg-day)-1 NA 9.63E-05 mg/kg-day 3.00E+00 mg/kg-day 3.21E-05
TPH C9-C18 5.40E+02 mg/kg 3.84E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.34E-05 mg/kg-day 1.00E-02 mg/kg-day 1.34E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 3.97E-06 1.24E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.99E-06 1.24E-01

RM6-9 Exposure Medium Total (Total PCBs) 1.12E-05 3.62E-01
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.12E-05 3.63E-01
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 5.77E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.02E-04 mg/kg-day 1.00E+00 mg/kg-day 2.02E-04

Sediment Antimony 2.45E+00 mg/kg 1.08E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.78E-08 mg/kg-day 4.00E-04 mg/kg-day 9.44E-05
Arsenic, total 1.64E+01 mg/kg 4.33E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.50E-08 1.52E-07 mg/kg-day 3.00E-04 mg/kg-day 5.05E-04
Benzene 2.60E-04 mg/kg 1.14E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.30E-14 4.01E-12 mg/kg-day 4.00E-03 mg/kg-day 1.00E-09
Benzo(a)anthracene 3.44E+00 mg/kg 1.51E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.11E-08 5.30E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.81E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.32E-07 6.33E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.20E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.60E-08 7.69E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.01E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.36E-10 3.53E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 1.57E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.20E-09 5.50E-07 mg/kg-day 2.00E-02 mg/kg-day 2.75E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.89E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.38E-10 6.61E-08 mg/kg-day 4.00E-02 mg/kg-day 1.65E-06
Cadmium, diet 1.22E+01 mg/kg 5.37E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.88E-07 mg/kg-day 1.00E-03 mg/kg-day 1.88E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 1.76E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.15E-06 mg/kg-day 1.50E+00 mg/kg-day 4.10E-06
Chrysene 4.75E+00 mg/kg 2.09E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.53E-10 7.32E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 4.06E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.42E-07 mg/kg-day 3.00E-04 mg/kg-day 4.74E-04
Copper 3.08E+02 mg/kg 1.36E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.75E-06 mg/kg-day 4.00E-02 mg/kg-day 1.19E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 2.16E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.58E-08 7.57E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 1.44E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.30E-09 5.04E-10 mg/kg-day 5.00E-05 mg/kg-day 1.01E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.78E-09 3.73E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 2.37E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.29E-06 mg/kg-day 2.40E-02 mg/kg-day 3.45E-04
Mercury, inorganic 6.51E+00 mg/kg 2.87E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.00E-07 mg/kg-day 3.00E-04 mg/kg-day 3.34E-04
Naphthalene 5.92E-01 mg/kg 2.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 9.12E-09 mg/kg-day 2.00E-02 mg/kg-day 4.56E-07
PCBs (non DLC) 8.28E+00 mg/kg 3.65E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.29E-08 1.28E-07 mg/kg-day 2.00E-05 mg/kg-day 6.38E-03
PCBs, total 8.71E+00 mg/kg 3.84E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.67E-08 1.34E-07 mg/kg-day 2.00E-05 mg/kg-day 6.71E-03
PCB-TEQ 8.02E-05 mg/kg 3.53E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.30E-08 1.24E-12 mg/kg-day 7.00E-10 mg/kg-day 1.77E-03
TCDD-TEQ 1.52E-02 mg/kg 6.69E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.00E-05 2.34E-10 mg/kg-day 7.00E-10 mg/kg-day 3.35E-01
Thallium 2.54E-01 mg/kg 1.12E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.91E-09 mg/kg-day 1.00E-05 mg/kg-day 3.91E-04
TPH C19-C40 5.05E+03 mg/kg 2.22E-05 mg/kg-day NA (mg/kg-day)-1 NA 7.78E-05 mg/kg-day 3.00E+00 mg/kg-day 2.59E-05
TPH C9-C18 7.06E+02 mg/kg 3.11E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-05 mg/kg-day 1.00E-02 mg/kg-day 1.09E-03
Trichloroethene 3.50E-03 mg/kg 1.54E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.09E-13 5.39E-11 mg/kg-day 5.00E-04 mg/kg-day 1.08E-07
Vanadium 5.57E+01 mg/kg 2.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.58E-07 mg/kg-day 5.04E-03 mg/kg-day 1.70E-04

Exposure Route Total (Total PCBs) (a) 1.04E-05 3.45E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.04E-05 3.47E-01
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 3.50E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.25E-08 1.22E-07 mg/kg-day 3.00E-04 mg/kg-day 4.08E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 3.18E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.32E-08 1.11E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 3.80E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.77E-07 1.33E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 4.61E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.37E-08 1.61E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.12E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.55E-09 7.41E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.54E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.55E-09 8.89E-07 mg/kg-day 2.00E-02 mg/kg-day 4.44E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.97E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.90E-10 1.39E-07 mg/kg-day 4.00E-02 mg/kg-day 3.47E-06
Cadmium, diet 1.22E+01 mg/kg 8.68E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.04E-09 mg/kg-day 2.50E-05 mg/kg-day 1.21E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 4.39E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.21E-10 1.54E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 4.54E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.31E-08 1.59E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.33E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.72E-09 8.14E-10 mg/kg-day 5.00E-05 mg/kg-day 1.63E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.24E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.63E-08 7.83E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 5.47E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.92E-08 mg/kg-day 2.00E-02 mg/kg-day 9.58E-07
PCBs (non DLC) 8.28E+00 mg/kg 8.24E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.65E-07 2.89E-07 mg/kg-day 2.00E-05 mg/kg-day 1.44E-02
PCBs, total 8.71E+00 mg/kg 8.67E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.73E-07 3.04E-07 mg/kg-day 2.00E-05 mg/kg-day 1.52E-02
PCB-TEQ 8.02E-05 mg/kg 1.71E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.57E-08 5.99E-13 mg/kg-day 7.00E-10 mg/kg-day 8.56E-04
TCDD-TEQ 1.52E-02 mg/kg 3.24E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.86E-06 1.14E-10 mg/kg-day 7.00E-10 mg/kg-day 1.62E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 3.59E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-04 mg/kg-day 3.00E+00 mg/kg-day 4.19E-05
TPH C9-C18 7.06E+02 mg/kg 5.02E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.76E-05 mg/kg-day 1.00E-02 mg/kg-day 1.76E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.48E-06 1.80E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.50E-06 1.80E-01

RM6-9East Exposure Medium Total (Total PCBs) 1.59E-05 5.25E-01
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.59E-05 5.27E-01
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 4.18E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-04 mg/kg-day 1.00E+00 mg/kg-day 1.46E-04

Sediment Antimony 1.99E+00 mg/kg 8.76E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.07E-08 mg/kg-day 4.00E-04 mg/kg-day 7.67E-05
Arsenic, total 1.03E+01 mg/kg 2.72E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.08E-08 9.52E-08 mg/kg-day 3.00E-04 mg/kg-day 3.17E-04
Benzene 3.40E-04 mg/kg 1.50E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 8.23E-14 5.24E-12 mg/kg-day 4.00E-03 mg/kg-day 1.31E-09
Benzo(a)anthracene 4.92E+00 mg/kg 2.17E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.58E-08 7.58E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 2.34E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.71E-07 8.20E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.93E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.14E-08 1.02E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.38E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.01E-09 4.82E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.92E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.68E-09 6.70E-07 mg/kg-day 2.00E-02 mg/kg-day 3.35E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.26E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.19E-11 4.41E-08 mg/kg-day 4.00E-02 mg/kg-day 1.10E-06
Cadmium, diet 5.19E+00 mg/kg 2.29E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.00E-08 mg/kg-day 1.00E-03 mg/kg-day 8.00E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 8.67E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.04E-06 mg/kg-day 1.50E+00 mg/kg-day 2.02E-06
Chrysene 4.34E+00 mg/kg 1.91E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.40E-10 6.69E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 3.25E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-07 mg/kg-day 3.00E-04 mg/kg-day 3.79E-04
Copper 1.63E+02 mg/kg 7.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-06 mg/kg-day 4.00E-02 mg/kg-day 6.28E-05
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.00E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.46E-08 7.00E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 3.31E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.30E-10 1.16E-10 mg/kg-day 5.00E-05 mg/kg-day 2.32E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 9.03E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.59E-09 3.16E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 2.45E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.57E-06 mg/kg-day 2.40E-02 mg/kg-day 3.57E-04
Mercury, inorganic 3.05E+00 mg/kg 1.34E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.70E-08 mg/kg-day 3.00E-04 mg/kg-day 1.57E-04
Naphthalene 5.68E-01 mg/kg 2.50E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.75E-09 mg/kg-day 2.00E-02 mg/kg-day 4.38E-07
PCBs (non DLC) 3.45E+00 mg/kg 1.52E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.04E-08 5.32E-08 mg/kg-day 2.00E-05 mg/kg-day 2.66E-03
PCBs, total 3.62E+00 mg/kg 1.59E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.19E-08 5.58E-08 mg/kg-day 2.00E-05 mg/kg-day 2.79E-03
PCB-TEQ 4.69E-05 mg/kg 2.07E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.10E-08 7.23E-13 mg/kg-day 7.00E-10 mg/kg-day 1.03E-03
TCDD-TEQ 2.48E-03 mg/kg 1.09E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.64E-06 3.82E-11 mg/kg-day 7.00E-10 mg/kg-day 5.46E-02
Thallium 1.62E-01 mg/kg 7.13E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.50E-09 mg/kg-day 1.00E-05 mg/kg-day 2.50E-04
TPH C19-C40 2.24E+03 mg/kg 9.86E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.45E-05 mg/kg-day 3.00E+00 mg/kg-day 1.15E-05
TPH C9-C18 2.59E+02 mg/kg 1.14E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.99E-06 mg/kg-day 1.00E-02 mg/kg-day 3.99E-04
Trichloroethene 6.00E-03 mg/kg 2.64E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.22E-12 9.25E-11 mg/kg-day 5.00E-04 mg/kg-day 1.85E-07
Vanadium 2.72E+01 mg/kg 1.20E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.19E-07 mg/kg-day 5.04E-03 mg/kg-day 8.32E-05

Exposure Route Total (Total PCBs) (a) 1.94E-06 5.97E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.97E-06 6.06E-02
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 2.20E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.30E-08 7.69E-08 mg/kg-day 3.00E-04 mg/kg-day 2.56E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 4.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.32E-08 1.59E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 4.92E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.59E-07 1.72E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 6.15E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.49E-08 2.15E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.89E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.11E-09 1.01E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 3.09E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.33E-09 1.08E-06 mg/kg-day 2.00E-02 mg/kg-day 5.41E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.64E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.93E-10 9.25E-08 mg/kg-day 4.00E-02 mg/kg-day 2.31E-06
Cadmium, diet 5.19E+00 mg/kg 3.69E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-09 mg/kg-day 2.50E-05 mg/kg-day 5.17E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 4.01E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.93E-10 1.40E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 4.20E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.06E-08 1.47E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 5.35E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.56E-10 1.87E-10 mg/kg-day 5.00E-05 mg/kg-day 3.74E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.90E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.38E-08 6.63E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 5.25E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.84E-08 mg/kg-day 2.00E-02 mg/kg-day 9.19E-07
PCBs (non DLC) 3.45E+00 mg/kg 3.44E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.87E-08 1.20E-07 mg/kg-day 2.00E-05 mg/kg-day 6.01E-03
PCBs, total 3.62E+00 mg/kg 3.60E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.21E-08 1.26E-07 mg/kg-day 2.00E-05 mg/kg-day 6.31E-03
PCB-TEQ 4.69E-05 mg/kg 1.00E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.50E-08 3.50E-13 mg/kg-day 7.00E-10 mg/kg-day 5.00E-04
TCDD-TEQ 2.48E-03 mg/kg 5.29E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.94E-07 1.85E-11 mg/kg-day 7.00E-10 mg/kg-day 2.65E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 1.59E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.58E-05 mg/kg-day 3.00E+00 mg/kg-day 1.86E-05
TPH C9-C18 2.59E+02 mg/kg 1.84E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.45E-06 mg/kg-day 1.00E-02 mg/kg-day 6.45E-04
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.39E-06 3.38E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.40E-06 3.40E-02

RM9-12 Exposure Medium Total (Total PCBs) 3.33E-06 9.35E-02
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.37E-06 9.46E-02
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 3.58E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.25E-04 mg/kg-day 1.00E+00 mg/kg-day 1.25E-04

Sediment Antimony 8.75E-01 mg/kg 3.85E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-08 mg/kg-day 4.00E-04 mg/kg-day 3.37E-05
Arsenic, total 4.21E+00 mg/kg 1.11E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.67E-08 3.89E-08 mg/kg-day 3.00E-04 mg/kg-day 1.30E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.13E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.26E-09 3.96E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 1.34E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.77E-08 4.68E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.65E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.21E-08 5.78E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 7.62E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.56E-10 2.67E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 4.98E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.97E-10 1.74E-07 mg/kg-day 2.00E-02 mg/kg-day 8.71E-06
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 7.31E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.34E-11 2.56E-08 mg/kg-day 4.00E-02 mg/kg-day 6.40E-07
Cadmium, diet 4.12E+00 mg/kg 1.81E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.35E-08 mg/kg-day 1.00E-03 mg/kg-day 6.35E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 3.07E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.07E-06 mg/kg-day 1.50E+00 mg/kg-day 7.16E-07
Chrysene 3.60E+00 mg/kg 1.59E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.16E-10 5.55E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 2.88E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.01E-07 mg/kg-day 3.00E-04 mg/kg-day 3.36E-04
Copper 1.11E+02 mg/kg 4.89E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.71E-06 mg/kg-day 4.00E-02 mg/kg-day 4.28E-05
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.45E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.06E-08 5.07E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 3.02E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.84E-10 1.06E-10 mg/kg-day 5.00E-05 mg/kg-day 2.12E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 8.32E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.08E-09 2.91E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 2.55E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.91E-06 mg/kg-day 2.40E-02 mg/kg-day 3.71E-04
Mercury, inorganic 2.04E+00 mg/kg 8.98E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.14E-08 mg/kg-day 3.00E-04 mg/kg-day 1.05E-04
Naphthalene 3.72E-01 mg/kg 1.64E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.73E-09 mg/kg-day 2.00E-02 mg/kg-day 2.87E-07
PCBs (non DLC) 2.92E+00 mg/kg 1.29E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.57E-08 4.50E-08 mg/kg-day 2.00E-05 mg/kg-day 2.25E-03
PCBs, total 3.03E+00 mg/kg 1.33E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.67E-08 4.67E-08 mg/kg-day 2.00E-05 mg/kg-day 2.33E-03
PCB-TEQ 1.93E-05 mg/kg 8.50E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.27E-08 2.97E-13 mg/kg-day 7.00E-10 mg/kg-day 4.25E-04
TCDD-TEQ 4.70E-04 mg/kg 2.07E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.10E-07 7.24E-12 mg/kg-day 7.00E-10 mg/kg-day 1.03E-02
Thallium 1.02E-01 mg/kg 4.49E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-09 mg/kg-day 1.00E-05 mg/kg-day 1.57E-04
TPH C19-C40 1.88E+03 mg/kg 8.28E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.90E-05 mg/kg-day 3.00E+00 mg/kg-day 9.66E-06
TPH C9-C18 1.87E+02 mg/kg 8.23E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.88E-06 mg/kg-day 1.00E-02 mg/kg-day 2.88E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 1.20E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.19E-07 mg/kg-day 5.04E-03 mg/kg-day 8.32E-05

Exposure Route Total (Total PCBs) (a) 4.90E-07 1.44E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.02E-07 1.48E-02
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 8.98E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.35E-08 3.14E-08 mg/kg-day 3.00E-04 mg/kg-day 1.05E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.38E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.73E-08 8.32E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.81E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.05E-07 9.84E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.47E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.53E-08 1.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.60E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.17E-09 5.60E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 8.04E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.13E-09 2.81E-07 mg/kg-day 2.00E-02 mg/kg-day 1.41E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.53E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.12E-10 5.37E-08 mg/kg-day 4.00E-02 mg/kg-day 1.34E-06
Cadmium, diet 4.12E+00 mg/kg 2.93E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.03E-09 mg/kg-day 2.50E-05 mg/kg-day 4.10E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 3.33E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.43E-10 1.16E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 3.04E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.22E-08 1.06E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 4.89E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.82E-10 1.71E-10 mg/kg-day 5.00E-05 mg/kg-day 3.42E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.75E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08 6.12E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 3.44E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-08 mg/kg-day 2.00E-02 mg/kg-day 6.02E-07
PCBs (non DLC) 2.92E+00 mg/kg 2.91E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.81E-08 1.02E-07 mg/kg-day 2.00E-05 mg/kg-day 5.09E-03
PCBs, total 3.03E+00 mg/kg 3.02E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.03E-08 1.06E-07 mg/kg-day 2.00E-05 mg/kg-day 5.28E-03
PCB-TEQ 1.93E-05 mg/kg 4.12E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.18E-09 1.44E-13 mg/kg-day 7.00E-10 mg/kg-day 2.06E-04
TCDD-TEQ 4.70E-04 mg/kg 1.00E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.50E-07 3.51E-12 mg/kg-day 7.00E-10 mg/kg-day 5.01E-03
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 1.34E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.68E-05 mg/kg-day 3.00E+00 mg/kg-day 1.56E-05
TPH C9-C18 1.87E+02 mg/kg 1.33E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.65E-06 mg/kg-day 1.00E-02 mg/kg-day 4.65E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.10E-07 1.09E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.14E-07 1.10E-02

RM12-15 Exposure Medium Total (Total PCBs) 1.00E-06 2.54E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.02E-06 2.57E-02
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 1.90E-05 mg/kg-day NA (mg/kg-day)-1 NA 6.66E-05 mg/kg-day 1.00E+00 mg/kg-day 6.66E-05

Sediment Antimony 3.88E+00 mg/kg 1.71E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.98E-08 mg/kg-day 4.00E-04 mg/kg-day 1.49E-04
Arsenic, total 4.23E+00 mg/kg 1.12E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.68E-08 3.91E-08 mg/kg-day 3.00E-04 mg/kg-day 1.30E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.83E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.34E-08 6.41E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 2.12E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.55E-07 7.43E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.12E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.55E-08 7.43E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 9.60E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.01E-10 3.36E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 4.45E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.23E-11 1.56E-08 mg/kg-day 2.00E-02 mg/kg-day 7.78E-07
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.18E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.58E-11 4.11E-08 mg/kg-day 4.00E-02 mg/kg-day 1.03E-06
Cadmium, diet 1.22E+00 mg/kg 5.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.88E-08 mg/kg-day 1.00E-03 mg/kg-day 1.88E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 1.24E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.33E-07 mg/kg-day 1.50E+00 mg/kg-day 2.89E-07
Chrysene 5.04E+00 mg/kg 2.22E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.62E-10 7.77E-08 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 1.77E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.20E-08 mg/kg-day 3.00E-04 mg/kg-day 2.07E-04
Copper 6.46E+01 mg/kg 2.84E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.96E-07 mg/kg-day 4.00E-02 mg/kg-day 2.49E-05
Dibenz(a,h)anthracene 8.86E-01 mg/kg 3.90E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.85E-08 1.37E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 3.21E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.14E-10 1.13E-10 mg/kg-day 5.00E-05 mg/kg-day 2.25E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 9.86E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.20E-09 3.45E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 1.66E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.83E-06 mg/kg-day 2.40E-02 mg/kg-day 2.43E-04
Mercury, inorganic 4.88E-01 mg/kg 2.15E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.52E-09 mg/kg-day 3.00E-04 mg/kg-day 2.51E-05
Naphthalene 4.63E-01 mg/kg 2.04E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.14E-09 mg/kg-day 2.00E-02 mg/kg-day 3.57E-07
PCBs (non DLC) 1.06E+00 mg/kg 4.67E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 9.33E-09 1.63E-08 mg/kg-day 2.00E-05 mg/kg-day 8.17E-04
PCBs, total 1.18E+00 mg/kg 5.20E-09 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.04E-08 1.82E-08 mg/kg-day 2.00E-05 mg/kg-day 9.09E-04
PCB-TEQ 1.90E-05 mg/kg 8.37E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.25E-08 2.93E-13 mg/kg-day 7.00E-10 mg/kg-day 4.18E-04
TCDD-TEQ 6.56E-06 mg/kg 2.89E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.33E-09 1.01E-13 mg/kg-day 7.00E-10 mg/kg-day 1.44E-04
Thallium 7.63E-02 mg/kg 3.36E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.18E-09 mg/kg-day 1.00E-05 mg/kg-day 1.18E-04
TPH C19-C40 1.38E+03 mg/kg 6.08E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.13E-05 mg/kg-day 3.00E+00 mg/kg-day 7.09E-06
TPH C9-C18 1.53E+02 mg/kg 6.74E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.36E-06 mg/kg-day 1.00E-02 mg/kg-day 2.36E-04
Trichloroethene 3.00E-04 mg/kg 1.32E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 6.08E-14 4.62E-12 mg/kg-day 5.00E-04 mg/kg-day 9.25E-09
Vanadium 1.28E+01 mg/kg 5.64E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.97E-07 mg/kg-day 5.04E-03 mg/kg-day 3.91E-05

Exposure Route Total (Total PCBs) (a) 2.52E-07 2.32E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.64E-07 2.65E-03
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 9.03E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.35E-08 3.16E-08 mg/kg-day 3.00E-04 mg/kg-day 1.05E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.85E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.81E-08 1.35E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 4.46E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.25E-07 1.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 4.46E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.25E-08 1.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 2.02E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.47E-09 7.05E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 7.18E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.01E-10 2.51E-08 mg/kg-day 2.00E-02 mg/kg-day 1.26E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.47E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.80E-10 8.64E-08 mg/kg-day 4.00E-02 mg/kg-day 2.16E-06
Cadmium, diet 1.22E+00 mg/kg 8.68E-11 mg/kg-day NA (mg/kg-day)-1 NA 3.04E-10 mg/kg-day 2.50E-05 mg/kg-day 1.21E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 4.66E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.40E-10 1.63E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 8.19E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.98E-08 2.87E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 5.19E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.31E-10 1.82E-10 mg/kg-day 5.00E-05 mg/kg-day 3.63E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.51E-08 7.25E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 4.28E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.50E-08 mg/kg-day 2.00E-02 mg/kg-day 7.49E-07
PCBs (non DLC) 1.06E+00 mg/kg 1.06E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.11E-08 3.69E-08 mg/kg-day 2.00E-05 mg/kg-day 1.85E-03
PCBs, total 1.18E+00 mg/kg 1.17E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.35E-08 4.11E-08 mg/kg-day 2.00E-05 mg/kg-day 2.06E-03
PCB-TEQ 1.90E-05 mg/kg 4.05E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.08E-09 1.42E-13 mg/kg-day 7.00E-10 mg/kg-day 2.03E-04
TCDD-TEQ 6.56E-06 mg/kg 1.40E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.10E-09 4.90E-14 mg/kg-day 7.00E-10 mg/kg-day 7.00E-05
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 9.81E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.44E-05 mg/kg-day 3.00E+00 mg/kg-day 1.15E-05
TPH C9-C18 1.53E+02 mg/kg 1.09E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.81E-06 mg/kg-day 1.00E-02 mg/kg-day 3.81E-04
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.03E-07 2.64E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.07E-07 2.64E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 7.55E-07 4.97E-03
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.71E-07 5.29E-03
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TABLE 7.34.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) 2.54E-05 3.36E-01
Sitewide Surface Water (c) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.57E-05 3.45E-01

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

River Mile Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 2.72E-05 3.84E-01
PCB-TEQ & PCBs (non DLC) (b) 2.76E-05 3.94E-01

River Mile 3-6
Total PCBs (a) 2.66E-05 3.59E-01
PCB-TEQ & PCBs (non DLC) (b) 2.69E-05 3.69E-01

River Mile 6-9
Total PCBs (a) 3.66E-05 6.98E-01
PCB-TEQ & PCBs (non DLC) (b) 3.70E-05 7.09E-01

River Mile 6-9 East Bank
Total PCBs (a) 4.13E-05 8.61E-01
PCB-TEQ & PCBs (non DLC) (b) 4.16E-05 8.72E-01

River Mile 9-12
Total PCBs (a) 2.88E-05 4.30E-01
PCB-TEQ & PCBs (non DLC) (b) 2.91E-05 4.40E-01

River Mile 12-15
Total PCBs (a) 2.64E-05 3.62E-01
PCB-TEQ & PCBs (non DLC) (b) 2.67E-05 3.71E-01

River Mile 15-17.4
Total PCBs (a) 2.62E-05 3.41E-01
PCB-TEQ & PCBs (non DLC) (b) 2.65E-05 3.51E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 3.52E-04 mg/kg-day NA (mg/kg-day)-1 NA 9.85E-04 mg/kg-day 1.00E+00 mg/kg-day 9.85E-04
Sediment Antimony 8.56E-01 mg/kg 2.62E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.33E-08 mg/kg-day 4.00E-04 mg/kg-day 1.83E-04

Arsenic, total 1.07E+01 mg/kg 1.96E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.94E-07 5.50E-07 mg/kg-day 3.00E-04 mg/kg-day 1.83E-03
Benzene 5.60E-04 mg/kg 1.71E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 9.42E-13 4.79E-11 mg/kg-day 4.00E-03 mg/kg-day 1.20E-08
Benzo(a)anthracene 2.70E+00 mg/kg 8.26E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.03E-08 2.31E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 1.12E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.17E-07 3.13E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.13E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.26E-08 3.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 6.24E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.55E-09 1.75E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 2.42E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.39E-09 6.78E-07 mg/kg-day 2.00E-02 mg/kg-day 3.39E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 8.84E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.45E-10 2.47E-07 mg/kg-day 4.00E-02 mg/kg-day 6.19E-06
Cadmium, diet 2.98E+00 mg/kg 9.11E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.55E-07 mg/kg-day 1.00E-03 mg/kg-day 2.55E-04
Chromium, hexavalent 7.78E+00 mg/kg 2.38E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.19E-07 6.66E-07 mg/kg-day 3.00E-03 mg/kg-day 2.22E-04
Chromium, total 1.18E+02 mg/kg 3.61E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.01E-05 mg/kg-day 1.50E+00 mg/kg-day 6.74E-06
Chrysene 3.65E+00 mg/kg 1.12E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.15E-10 3.13E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 2.65E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.42E-07 mg/kg-day 3.00E-04 mg/kg-day 2.47E-03
Copper 1.53E+02 mg/kg 4.68E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.31E-05 mg/kg-day 4.00E-02 mg/kg-day 3.27E-04
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.27E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.29E-08 3.56E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 2.48E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.97E-09 6.95E-10 mg/kg-day 5.00E-05 mg/kg-day 1.39E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 6.05E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.42E-08 1.70E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 1.08E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-05 mg/kg-day 2.40E-02 mg/kg-day 1.26E-03
Mercury, inorganic 2.60E+00 mg/kg 7.95E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-07 mg/kg-day 3.00E-04 mg/kg-day 7.42E-04
Naphthalene 5.16E-01 mg/kg 1.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.42E-08 mg/kg-day 2.00E-02 mg/kg-day 2.21E-06
PCBs (non DLC) 2.51E+00 mg/kg 7.67E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.53E-07 2.15E-07 mg/kg-day 2.00E-05 mg/kg-day 1.07E-02
PCBs, total 2.64E+00 mg/kg 8.07E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.61E-07 2.26E-07 mg/kg-day 2.00E-05 mg/kg-day 1.13E-02
PCB-TEQ 3.26E-05 mg/kg 9.97E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.50E-07 2.79E-12 mg/kg-day 7.00E-10 mg/kg-day 3.99E-03
TCDD-TEQ 1.17E-03 mg/kg 3.58E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.37E-06 1.00E-10 mg/kg-day 7.00E-10 mg/kg-day 1.43E-01
Thallium 1.90E-01 mg/kg 5.81E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-08 mg/kg-day 1.00E-05 mg/kg-day 1.63E-03
TPH C19-C40 2.19E+03 mg/kg 6.70E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.88E-04 mg/kg-day 3.00E+00 mg/kg-day 6.25E-05
TPH C9-C18 2.44E+02 mg/kg 7.46E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.09E-05 mg/kg-day 1.00E-02 mg/kg-day 2.09E-03
Trichloroethene 2.10E-03 mg/kg 6.42E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.95E-12 1.80E-10 mg/kg-day 5.00E-04 mg/kg-day 3.60E-07
Vanadium 2.95E+01 mg/kg 9.02E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.53E-06 mg/kg-day 5.04E-03 mg/kg-day 5.01E-04

Exposure Route Total (Total PCBs) (a) 7.05E-06 1.67E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.19E-06 1.70E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations
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TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 2.08E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.12E-07 5.82E-07 mg/kg-day 3.00E-04 mg/kg-day 1.94E-03
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 2.27E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.66E-07 6.36E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 3.08E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.25E-06 8.62E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.11E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.27E-07 8.71E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.72E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.25E-08 4.80E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 5.12E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.17E-09 1.43E-06 mg/kg-day 2.00E-02 mg/kg-day 7.17E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.43E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.77E-09 6.81E-07 mg/kg-day 4.00E-02 mg/kg-day 1.70E-05
Cadmium, diet 2.98E+00 mg/kg 1.93E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.40E-09 mg/kg-day 2.50E-05 mg/kg-day 2.16E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 3.07E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.24E-09 8.60E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.50E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.55E-07 9.80E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 5.25E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.41E-09 1.47E-09 mg/kg-day 5.00E-05 mg/kg-day 2.94E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.67E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.22E-07 4.66E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 4.34E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-07 mg/kg-day 2.00E-02 mg/kg-day 6.08E-06
PCBs (non DLC) 2.51E+00 mg/kg 2.27E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.55E-07 6.37E-07 mg/kg-day 2.00E-05 mg/kg-day 3.18E-02
PCBs, total 2.64E+00 mg/kg 2.39E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 4.78E-07 6.70E-07 mg/kg-day 2.00E-05 mg/kg-day 3.35E-02
PCB-TEQ 3.26E-05 mg/kg 6.33E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.49E-08 1.77E-12 mg/kg-day 7.00E-10 mg/kg-day 2.53E-03
TCDD-TEQ 1.17E-03 mg/kg 2.27E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.41E-06 6.36E-11 mg/kg-day 7.00E-10 mg/kg-day 9.08E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 1.42E-04 mg/kg-day NA (mg/kg-day)-1 NA 3.97E-04 mg/kg-day 3.00E+00 mg/kg-day 1.32E-04
TPH C9-C18 2.44E+02 mg/kg 1.58E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.42E-05 mg/kg-day 1.00E-02 mg/kg-day 4.42E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 7.25E-06 1.31E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.32E-06 1.32E-01

RM0-3 Exposure Medium Total (Total PCBs) 1.43E-05 2.98E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.45E-05 3.03E-01
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TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 3.64E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-03 mg/kg-day 1.00E+00 mg/kg-day 1.02E-03

Sediment Antimony 2.44E+00 mg/kg 7.46E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.09E-07 mg/kg-day 4.00E-04 mg/kg-day 5.22E-04
Arsenic, total 9.29E+00 mg/kg 1.70E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.56E-07 4.77E-07 mg/kg-day 3.00E-04 mg/kg-day 1.59E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 1.42E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-07 3.99E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.20E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.75E-07 3.36E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.34E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.80E-08 3.76E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 6.02E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.40E-09 1.69E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.56E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.18E-08 4.37E-06 mg/kg-day 2.00E-02 mg/kg-day 2.18E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 3.46E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.52E-09 9.67E-07 mg/kg-day 4.00E-02 mg/kg-day 2.42E-05
Cadmium, diet 4.90E+00 mg/kg 1.50E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.20E-07 mg/kg-day 1.00E-03 mg/kg-day 4.20E-04
Chromium, hexavalent 5.39E+00 mg/kg 1.65E-07 mg/kg-day 5.00E-01 (mg/kg-day)-1 8.24E-08 4.61E-07 mg/kg-day 3.00E-03 mg/kg-day 1.54E-04
Chromium, total 1.34E+02 mg/kg 4.10E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-05 mg/kg-day 1.50E+00 mg/kg-day 7.65E-06
Chrysene 7.01E+00 mg/kg 2.14E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.56E-09 6.00E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 2.86E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.01E-07 mg/kg-day 3.00E-04 mg/kg-day 2.67E-03
Copper 1.86E+02 mg/kg 5.69E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.59E-05 mg/kg-day 4.00E-02 mg/kg-day 3.98E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.25E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.13E-08 3.50E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.65E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.64E-09 4.62E-10 mg/kg-day 5.00E-05 mg/kg-day 9.25E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 7.09E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.18E-08 1.99E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 1.40E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.91E-05 mg/kg-day 2.40E-02 mg/kg-day 1.63E-03
Mercury, inorganic 2.78E+00 mg/kg 8.50E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.38E-07 mg/kg-day 3.00E-04 mg/kg-day 7.93E-04
Naphthalene 1.30E+00 mg/kg 3.98E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.11E-07 mg/kg-day 2.00E-02 mg/kg-day 5.57E-06
PCBs (non DLC) 1.38E+00 mg/kg 4.22E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.44E-08 1.18E-07 mg/kg-day 2.00E-05 mg/kg-day 5.91E-03
PCBs, total 1.46E+00 mg/kg 4.46E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 8.93E-08 1.25E-07 mg/kg-day 2.00E-05 mg/kg-day 6.25E-03
PCB-TEQ 2.21E-05 mg/kg 6.76E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.01E-07 1.89E-12 mg/kg-day 7.00E-10 mg/kg-day 2.70E-03
TCDD-TEQ 4.84E-04 mg/kg 1.48E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.22E-06 4.14E-11 mg/kg-day 7.00E-10 mg/kg-day 5.92E-02
Thallium 2.04E-01 mg/kg 6.24E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.75E-08 mg/kg-day 1.00E-05 mg/kg-day 1.75E-03
TPH C19-C40 2.64E+03 mg/kg 8.07E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.26E-04 mg/kg-day 3.00E+00 mg/kg-day 7.53E-05
TPH C9-C18 2.93E+02 mg/kg 8.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-05 mg/kg-day 1.00E-02 mg/kg-day 2.51E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 9.11E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.55E-06 mg/kg-day 5.04E-03 mg/kg-day 5.06E-04

Exposure Route Total (Total PCBs) (a) 3.90E-06 7.97E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.00E-06 8.21E-02
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TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 1.80E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.71E-07 5.05E-07 mg/kg-day 3.00E-04 mg/kg-day 1.68E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.92E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.86E-07 1.10E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 3.30E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.41E-06 9.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.69E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.70E-07 1.03E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.66E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.21E-08 4.64E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.30E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.62E-08 9.24E-06 mg/kg-day 2.00E-02 mg/kg-day 4.62E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 9.51E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.94E-09 2.66E-06 mg/kg-day 4.00E-02 mg/kg-day 6.65E-05
Cadmium, diet 4.90E+00 mg/kg 3.17E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.88E-09 mg/kg-day 2.50E-05 mg/kg-day 3.55E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 5.90E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.30E-09 1.65E-06 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.44E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.51E-07 9.63E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 3.49E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.59E-09 9.78E-10 mg/kg-day 5.00E-05 mg/kg-day 1.96E-05
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.95E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.42E-07 5.46E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 1.09E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.06E-07 mg/kg-day 2.00E-02 mg/kg-day 1.53E-05
PCBs (non DLC) 1.38E+00 mg/kg 1.25E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.50E-07 3.50E-07 mg/kg-day 2.00E-05 mg/kg-day 1.75E-02
PCBs, total 1.46E+00 mg/kg 1.32E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.65E-07 3.70E-07 mg/kg-day 2.00E-05 mg/kg-day 1.85E-02
PCB-TEQ 2.21E-05 mg/kg 4.29E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.44E-08 1.20E-12 mg/kg-day 7.00E-10 mg/kg-day 1.72E-03
TCDD-TEQ 4.84E-04 mg/kg 9.40E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.41E-06 2.63E-11 mg/kg-day 7.00E-10 mg/kg-day 3.76E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 1.71E-04 mg/kg-day NA (mg/kg-day)-1 NA 4.78E-04 mg/kg-day 3.00E+00 mg/kg-day 1.59E-04
TPH C9-C18 2.93E+02 mg/kg 1.90E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.31E-05 mg/kg-day 1.00E-02 mg/kg-day 5.31E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.38E-06 6.42E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.43E-06 6.49E-02

RM3-6 Exposure Medium Total (Total PCBs) 9.28E-06 1.44E-01
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 9.42E-06 1.47E-01
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TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 3.85E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-03 mg/kg-day 1.00E+00 mg/kg-day 1.08E-03

Sediment Antimony 1.92E+00 mg/kg 5.87E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.64E-07 mg/kg-day 4.00E-04 mg/kg-day 4.11E-04
Arsenic, total 1.37E+01 mg/kg 2.51E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.77E-07 7.04E-07 mg/kg-day 3.00E-04 mg/kg-day 2.35E-03
Benzene 2.60E-04 mg/kg 7.95E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 4.37E-13 2.23E-11 mg/kg-day 4.00E-03 mg/kg-day 5.57E-09
Benzo(a)anthracene 3.26E+00 mg/kg 9.97E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.28E-08 2.79E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 1.51E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.10E-06 4.22E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.86E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.36E-07 5.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 6.51E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.75E-09 1.82E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 8.59E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.20E-08 2.41E-06 mg/kg-day 2.00E-02 mg/kg-day 1.20E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.71E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.25E-09 4.79E-07 mg/kg-day 4.00E-02 mg/kg-day 1.20E-05
Cadmium, diet 8.78E+00 mg/kg 2.68E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.52E-07 mg/kg-day 1.00E-03 mg/kg-day 7.52E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 9.02E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.53E-05 mg/kg-day 1.50E+00 mg/kg-day 1.68E-05
Chrysene 4.55E+00 mg/kg 1.39E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.02E-09 3.90E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 2.77E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.75E-07 mg/kg-day 3.00E-04 mg/kg-day 2.58E-03
Copper 2.80E+02 mg/kg 8.56E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.40E-05 mg/kg-day 4.00E-02 mg/kg-day 5.99E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 2.10E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.53E-07 5.87E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 6.82E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.09E-08 1.91E-09 mg/kg-day 5.00E-05 mg/kg-day 3.82E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 7.98E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.83E-08 2.23E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 1.85E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.19E-05 mg/kg-day 2.40E-02 mg/kg-day 2.16E-03
Mercury, inorganic 5.06E+00 mg/kg 1.55E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.33E-07 mg/kg-day 3.00E-04 mg/kg-day 1.44E-03
Naphthalene 3.05E+00 mg/kg 9.33E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-07 mg/kg-day 2.00E-02 mg/kg-day 1.31E-05
PCBs (non DLC) 6.19E+00 mg/kg 1.89E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.79E-07 5.30E-07 mg/kg-day 2.00E-05 mg/kg-day 2.65E-02
PCBs, total 6.51E+00 mg/kg 1.99E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 3.98E-07 5.57E-07 mg/kg-day 2.00E-05 mg/kg-day 2.79E-02
PCB-TEQ 7.69E-05 mg/kg 2.35E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.53E-07 6.58E-12 mg/kg-day 7.00E-10 mg/kg-day 9.41E-03
TCDD-TEQ 1.04E-02 mg/kg 3.18E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.77E-05 8.90E-10 mg/kg-day 7.00E-10 mg/kg-day 1.27E+00
Thallium 2.30E-01 mg/kg 7.03E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.97E-08 mg/kg-day 1.00E-05 mg/kg-day 1.97E-03
TPH C19-C40 3.87E+03 mg/kg 1.18E-04 mg/kg-day NA (mg/kg-day)-1 NA 3.31E-04 mg/kg-day 3.00E+00 mg/kg-day 1.10E-04
TPH C9-C18 5.40E+02 mg/kg 1.65E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.62E-05 mg/kg-day 1.00E-02 mg/kg-day 4.62E-03
Trichloroethene 5.00E-03 mg/kg 1.53E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.03E-12 4.28E-10 mg/kg-day 5.00E-04 mg/kg-day 8.56E-07
Vanadium 3.96E+01 mg/kg 1.21E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.39E-06 mg/kg-day 5.04E-03 mg/kg-day 6.73E-04

Exposure Route Total (Total PCBs) (a) 5.00E-05 1.32E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.04E-05 1.33E+00

Page 5 of 15
AECOM

Final

July 2017



TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 2.66E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.99E-07 7.45E-07 mg/kg-day 3.00E-04 mg/kg-day 2.48E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 2.74E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.00E-07 7.68E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 4.15E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.03E-06 1.16E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 5.12E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.74E-07 1.43E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.79E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.31E-08 5.02E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.82E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.55E-08 5.09E-06 mg/kg-day 2.00E-02 mg/kg-day 2.55E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.70E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.43E-09 1.32E-06 mg/kg-day 4.00E-02 mg/kg-day 3.29E-05
Cadmium, diet 8.78E+00 mg/kg 5.68E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.59E-08 mg/kg-day 2.50E-05 mg/kg-day 6.36E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 3.83E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.79E-09 1.07E-06 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.77E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.21E-07 1.62E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.44E-09 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.31E-08 4.04E-09 mg/kg-day 5.00E-05 mg/kg-day 8.08E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.20E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.60E-07 6.15E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 2.57E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.18E-07 mg/kg-day 2.00E-02 mg/kg-day 3.59E-05
PCBs (non DLC) 6.19E+00 mg/kg 5.61E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.12E-06 1.57E-06 mg/kg-day 2.00E-05 mg/kg-day 7.85E-02
PCBs, total 6.51E+00 mg/kg 5.90E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.18E-06 1.65E-06 mg/kg-day 2.00E-05 mg/kg-day 8.26E-02
PCB-TEQ 7.69E-05 mg/kg 1.49E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.24E-07 4.18E-12 mg/kg-day 7.00E-10 mg/kg-day 5.97E-03
TCDD-TEQ 1.04E-02 mg/kg 2.02E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.03E-05 5.65E-10 mg/kg-day 7.00E-10 mg/kg-day 8.08E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 2.50E-04 mg/kg-day NA (mg/kg-day)-1 NA 7.01E-04 mg/kg-day 3.00E+00 mg/kg-day 2.34E-04
TPH C9-C18 5.40E+02 mg/kg 3.49E-05 mg/kg-day NA (mg/kg-day)-1 NA 9.78E-05 mg/kg-day 1.00E-02 mg/kg-day 9.78E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 3.61E-05 9.04E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.63E-05 9.06E-01

RM6-9 Exposure Medium Total (Total PCBs) 8.61E-05 2.22E+00
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.66E-05 2.23E+00
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TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 4.01E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-03 mg/kg-day 1.00E+00 mg/kg-day 1.12E-03

Sediment Antimony 2.45E+00 mg/kg 7.49E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.10E-07 mg/kg-day 4.00E-04 mg/kg-day 5.24E-04
Arsenic, total 1.64E+01 mg/kg 3.01E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.51E-07 8.42E-07 mg/kg-day 3.00E-04 mg/kg-day 2.81E-03
Benzene 2.60E-04 mg/kg 7.95E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 4.37E-13 2.23E-11 mg/kg-day 4.00E-03 mg/kg-day 5.57E-09
Benzo(a)anthracene 3.44E+00 mg/kg 1.05E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.68E-08 2.95E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.26E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.17E-07 3.52E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.53E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.11E-07 4.27E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 7.00E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.11E-09 1.96E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 1.09E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.53E-08 3.06E-06 mg/kg-day 2.00E-02 mg/kg-day 1.53E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.31E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.58E-10 3.67E-07 mg/kg-day 4.00E-02 mg/kg-day 9.18E-06
Cadmium, diet 1.22E+01 mg/kg 3.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.04E-06 mg/kg-day 1.00E-03 mg/kg-day 1.04E-03
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 1.22E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.42E-05 mg/kg-day 1.50E+00 mg/kg-day 2.28E-05
Chrysene 4.75E+00 mg/kg 1.45E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.06E-09 4.07E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 2.82E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.89E-07 mg/kg-day 3.00E-04 mg/kg-day 2.63E-03
Copper 3.08E+02 mg/kg 9.42E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.64E-05 mg/kg-day 4.00E-02 mg/kg-day 6.59E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.50E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.10E-07 4.20E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 1.00E-09 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.60E-08 2.80E-09 mg/kg-day 5.00E-05 mg/kg-day 5.60E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 7.40E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.40E-08 2.07E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 1.65E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.61E-05 mg/kg-day 2.40E-02 mg/kg-day 1.92E-03
Mercury, inorganic 6.51E+00 mg/kg 1.99E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.57E-07 mg/kg-day 3.00E-04 mg/kg-day 1.86E-03
Naphthalene 5.92E-01 mg/kg 1.81E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.07E-08 mg/kg-day 2.00E-02 mg/kg-day 2.53E-06
PCBs (non DLC) 8.28E+00 mg/kg 2.53E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.06E-07 7.09E-07 mg/kg-day 2.00E-05 mg/kg-day 3.54E-02
PCBs, total 8.71E+00 mg/kg 2.66E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.33E-07 7.46E-07 mg/kg-day 2.00E-05 mg/kg-day 3.73E-02
PCB-TEQ 8.02E-05 mg/kg 2.45E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.68E-07 6.87E-12 mg/kg-day 7.00E-10 mg/kg-day 9.81E-03
TCDD-TEQ 1.52E-02 mg/kg 4.65E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.97E-05 1.30E-09 mg/kg-day 7.00E-10 mg/kg-day 1.86E+00
Thallium 2.54E-01 mg/kg 7.77E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.17E-08 mg/kg-day 1.00E-05 mg/kg-day 2.17E-03
TPH C19-C40 5.05E+03 mg/kg 1.54E-04 mg/kg-day NA (mg/kg-day)-1 NA 4.32E-04 mg/kg-day 3.00E+00 mg/kg-day 1.44E-04
TPH C9-C18 7.06E+02 mg/kg 2.16E-05 mg/kg-day NA (mg/kg-day)-1 NA 6.04E-05 mg/kg-day 1.00E-02 mg/kg-day 6.04E-03
Trichloroethene 3.50E-03 mg/kg 1.07E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.92E-12 3.00E-10 mg/kg-day 5.00E-04 mg/kg-day 5.99E-07
Vanadium 5.57E+01 mg/kg 1.70E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.77E-06 mg/kg-day 5.04E-03 mg/kg-day 9.46E-04

Exposure Route Total (Total PCBs) (a) 7.20E-05 1.92E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.23E-05 1.93E+00
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TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 3.18E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.78E-07 8.91E-07 mg/kg-day 3.00E-04 mg/kg-day 2.97E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 2.89E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.11E-07 8.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 3.46E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.52E-06 9.68E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 4.20E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.06E-07 1.18E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.93E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.41E-08 5.39E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.31E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.23E-08 6.47E-06 mg/kg-day 2.00E-02 mg/kg-day 3.23E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.61E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.63E-09 1.01E-06 mg/kg-day 4.00E-02 mg/kg-day 2.53E-05
Cadmium, diet 1.22E+01 mg/kg 7.89E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.21E-08 mg/kg-day 2.50E-05 mg/kg-day 8.84E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 4.00E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.92E-09 1.12E-06 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 4.13E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.02E-07 1.16E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.12E-09 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.39E-08 5.92E-09 mg/kg-day 5.00E-05 mg/kg-day 1.18E-04
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.04E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.49E-07 5.70E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 4.98E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.39E-07 mg/kg-day 2.00E-02 mg/kg-day 6.97E-06
PCBs (non DLC) 8.28E+00 mg/kg 7.50E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.50E-06 2.10E-06 mg/kg-day 2.00E-05 mg/kg-day 1.05E-01
PCBs, total 8.71E+00 mg/kg 7.89E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.58E-06 2.21E-06 mg/kg-day 2.00E-05 mg/kg-day 1.10E-01
PCB-TEQ 8.02E-05 mg/kg 1.56E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.34E-07 4.36E-12 mg/kg-day 7.00E-10 mg/kg-day 6.23E-03
TCDD-TEQ 1.52E-02 mg/kg 2.95E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.43E-05 8.26E-10 mg/kg-day 7.00E-10 mg/kg-day 1.18E+00
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 3.27E-04 mg/kg-day NA (mg/kg-day)-1 NA 9.15E-04 mg/kg-day 3.00E+00 mg/kg-day 3.05E-04
TPH C9-C18 7.06E+02 mg/kg 4.57E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.28E-04 mg/kg-day 1.00E-02 mg/kg-day 1.28E-02
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.99E-05 1.31E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.00E-05 1.31E+00

RM6-9East Exposure Medium Total (Total PCBs) 1.22E-04 3.23E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.22E-04 3.24E+00
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TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 2.90E-04 mg/kg-day NA (mg/kg-day)-1 NA 8.13E-04 mg/kg-day 1.00E+00 mg/kg-day 8.13E-04

Sediment Antimony 1.99E+00 mg/kg 6.08E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-07 mg/kg-day 4.00E-04 mg/kg-day 4.26E-04
Arsenic, total 1.03E+01 mg/kg 1.89E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.83E-07 5.29E-07 mg/kg-day 3.00E-04 mg/kg-day 1.76E-03
Benzene 3.40E-04 mg/kg 1.04E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.72E-13 2.91E-11 mg/kg-day 4.00E-03 mg/kg-day 7.28E-09
Benzo(a)anthracene 4.92E+00 mg/kg 1.50E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.10E-07 4.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 1.63E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.19E-06 4.55E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.03E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.48E-07 5.69E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 9.57E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.99E-09 2.68E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.33E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.86E-08 3.72E-06 mg/kg-day 2.00E-02 mg/kg-day 1.86E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 8.75E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.38E-10 2.45E-07 mg/kg-day 4.00E-02 mg/kg-day 6.12E-06
Cadmium, diet 5.19E+00 mg/kg 1.59E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.44E-07 mg/kg-day 1.00E-03 mg/kg-day 4.44E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 6.02E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.69E-05 mg/kg-day 1.50E+00 mg/kg-day 1.12E-05
Chrysene 4.34E+00 mg/kg 1.33E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.69E-10 3.72E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 2.25E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.31E-07 mg/kg-day 3.00E-04 mg/kg-day 2.10E-03
Copper 1.63E+02 mg/kg 4.98E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.40E-05 mg/kg-day 4.00E-02 mg/kg-day 3.49E-04
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.39E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.01E-07 3.89E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 2.30E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.68E-09 6.44E-10 mg/kg-day 5.00E-05 mg/kg-day 1.29E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 6.27E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.58E-08 1.76E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 1.70E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.76E-05 mg/kg-day 2.40E-02 mg/kg-day 1.98E-03
Mercury, inorganic 3.05E+00 mg/kg 9.33E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-07 mg/kg-day 3.00E-04 mg/kg-day 8.70E-04
Naphthalene 5.68E-01 mg/kg 1.74E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.86E-08 mg/kg-day 2.00E-02 mg/kg-day 2.43E-06
PCBs (non DLC) 3.45E+00 mg/kg 1.05E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.11E-07 2.95E-07 mg/kg-day 2.00E-05 mg/kg-day 1.48E-02
PCBs, total 3.62E+00 mg/kg 1.11E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.21E-07 3.10E-07 mg/kg-day 2.00E-05 mg/kg-day 1.55E-02
PCB-TEQ 4.69E-05 mg/kg 1.43E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.15E-07 4.02E-12 mg/kg-day 7.00E-10 mg/kg-day 5.74E-03
TCDD-TEQ 2.48E-03 mg/kg 7.58E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.14E-05 2.12E-10 mg/kg-day 7.00E-10 mg/kg-day 3.03E-01
Thallium 1.62E-01 mg/kg 4.95E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.39E-08 mg/kg-day 1.00E-05 mg/kg-day 1.39E-03
TPH C19-C40 2.24E+03 mg/kg 6.85E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.92E-04 mg/kg-day 3.00E+00 mg/kg-day 6.39E-05
TPH C9-C18 2.59E+02 mg/kg 7.92E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.22E-05 mg/kg-day 1.00E-02 mg/kg-day 2.22E-03
Trichloroethene 6.00E-03 mg/kg 1.83E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 8.44E-12 5.14E-10 mg/kg-day 5.00E-04 mg/kg-day 1.03E-06
Vanadium 2.72E+01 mg/kg 8.32E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.33E-06 mg/kg-day 5.04E-03 mg/kg-day 4.62E-04

Exposure Route Total (Total PCBs) (a) 1.35E-05 3.32E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.37E-05 3.37E-01
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TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 2.00E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.00E-07 5.60E-07 mg/kg-day 3.00E-04 mg/kg-day 1.87E-03
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 4.14E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.02E-07 1.16E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 4.48E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.27E-06 1.25E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.59E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.08E-07 1.57E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.63E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.92E-08 7.37E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 2.81E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.94E-08 7.88E-06 mg/kg-day 2.00E-02 mg/kg-day 3.94E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.41E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.76E-09 6.74E-07 mg/kg-day 4.00E-02 mg/kg-day 1.68E-05
Cadmium, diet 5.19E+00 mg/kg 3.36E-09 mg/kg-day NA (mg/kg-day)-1 NA 9.40E-09 mg/kg-day 2.50E-05 mg/kg-day 3.76E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 3.65E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.67E-09 1.02E-06 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.82E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.79E-07 1.07E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 4.87E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.79E-09 1.36E-09 mg/kg-day 5.00E-05 mg/kg-day 2.72E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.72E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.26E-07 4.83E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 4.78E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.34E-07 mg/kg-day 2.00E-02 mg/kg-day 6.69E-06
PCBs (non DLC) 3.45E+00 mg/kg 3.13E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.25E-07 8.75E-07 mg/kg-day 2.00E-05 mg/kg-day 4.38E-02
PCBs, total 3.62E+00 mg/kg 3.28E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.56E-07 9.18E-07 mg/kg-day 2.00E-05 mg/kg-day 4.59E-02
PCB-TEQ 4.69E-05 mg/kg 9.10E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.37E-07 2.55E-12 mg/kg-day 7.00E-10 mg/kg-day 3.64E-03
TCDD-TEQ 2.48E-03 mg/kg 4.81E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.22E-06 1.35E-10 mg/kg-day 7.00E-10 mg/kg-day 1.93E-01
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 1.45E-04 mg/kg-day NA (mg/kg-day)-1 NA 4.06E-04 mg/kg-day 3.00E+00 mg/kg-day 1.35E-04
TPH C9-C18 2.59E+02 mg/kg 1.68E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.69E-05 mg/kg-day 1.00E-02 mg/kg-day 4.69E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.26E-05 2.46E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.27E-05 2.47E-01

RM9-12 Exposure Medium Total (Total PCBs) 2.61E-05 5.78E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.64E-05 5.84E-01
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TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 2.48E-04 mg/kg-day NA (mg/kg-day)-1 NA 6.95E-04 mg/kg-day 1.00E+00 mg/kg-day 6.95E-04

Sediment Antimony 8.75E-01 mg/kg 2.68E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.49E-08 mg/kg-day 4.00E-04 mg/kg-day 1.87E-04
Arsenic, total 4.21E+00 mg/kg 7.72E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.16E-07 2.16E-07 mg/kg-day 3.00E-04 mg/kg-day 7.21E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 7.86E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.74E-08 2.20E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 9.30E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.79E-07 2.60E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.15E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.37E-08 3.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 5.29E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.86E-09 1.48E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 3.46E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.84E-09 9.67E-07 mg/kg-day 2.00E-02 mg/kg-day 4.84E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 5.08E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.71E-10 1.42E-07 mg/kg-day 4.00E-02 mg/kg-day 3.55E-06
Cadmium, diet 4.12E+00 mg/kg 1.26E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.53E-07 mg/kg-day 1.00E-03 mg/kg-day 3.53E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 2.13E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.97E-06 mg/kg-day 1.50E+00 mg/kg-day 3.98E-06
Chrysene 3.60E+00 mg/kg 1.10E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.04E-10 3.08E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 2.00E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.61E-07 mg/kg-day 3.00E-04 mg/kg-day 1.87E-03
Copper 1.11E+02 mg/kg 3.39E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.50E-06 mg/kg-day 4.00E-02 mg/kg-day 2.38E-04
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.01E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.34E-08 2.82E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 2.10E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.36E-09 5.88E-10 mg/kg-day 5.00E-05 mg/kg-day 1.18E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 5.78E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.22E-08 1.62E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 1.77E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.95E-05 mg/kg-day 2.40E-02 mg/kg-day 2.06E-03
Mercury, inorganic 2.04E+00 mg/kg 6.24E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.75E-07 mg/kg-day 3.00E-04 mg/kg-day 5.82E-04
Naphthalene 3.72E-01 mg/kg 1.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.18E-08 mg/kg-day 2.00E-02 mg/kg-day 1.59E-06
PCBs (non DLC) 2.92E+00 mg/kg 8.93E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.79E-07 2.50E-07 mg/kg-day 2.00E-05 mg/kg-day 1.25E-02
PCBs, total 3.03E+00 mg/kg 9.26E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.85E-07 2.59E-07 mg/kg-day 2.00E-05 mg/kg-day 1.30E-02
PCB-TEQ 1.93E-05 mg/kg 5.90E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.85E-08 1.65E-12 mg/kg-day 7.00E-10 mg/kg-day 2.36E-03
TCDD-TEQ 4.70E-04 mg/kg 1.44E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.16E-06 4.02E-11 mg/kg-day 7.00E-10 mg/kg-day 5.75E-02
Thallium 1.02E-01 mg/kg 3.12E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.73E-09 mg/kg-day 1.00E-05 mg/kg-day 8.73E-04
TPH C19-C40 1.88E+03 mg/kg 5.75E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.61E-04 mg/kg-day 3.00E+00 mg/kg-day 5.37E-05
TPH C9-C18 1.87E+02 mg/kg 5.72E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.60E-05 mg/kg-day 1.00E-02 mg/kg-day 1.60E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 8.32E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.33E-06 mg/kg-day 5.04E-03 mg/kg-day 4.62E-04

Exposure Route Total (Total PCBs) (a) 3.41E-06 8.02E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.49E-06 8.21E-02
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TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 8.17E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.23E-07 2.29E-07 mg/kg-day 3.00E-04 mg/kg-day 7.63E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.16E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.58E-07 6.05E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.56E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.87E-06 7.16E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.15E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.30E-07 8.83E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.06E-08 4.07E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 7.31E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.02E-08 2.05E-06 mg/kg-day 2.00E-02 mg/kg-day 1.02E-04
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.40E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.02E-09 3.91E-07 mg/kg-day 4.00E-02 mg/kg-day 9.77E-06
Cadmium, diet 4.12E+00 mg/kg 2.67E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.46E-09 mg/kg-day 2.50E-05 mg/kg-day 2.99E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 3.03E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.21E-09 8.48E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.77E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.02E-07 7.75E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 4.45E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.11E-09 1.24E-09 mg/kg-day 5.00E-05 mg/kg-day 2.49E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.59E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.16E-07 4.45E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 3.13E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.76E-08 mg/kg-day 2.00E-02 mg/kg-day 4.38E-06
PCBs (non DLC) 2.92E+00 mg/kg 2.65E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.29E-07 7.41E-07 mg/kg-day 2.00E-05 mg/kg-day 3.70E-02
PCBs, total 3.03E+00 mg/kg 2.74E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 5.49E-07 7.69E-07 mg/kg-day 2.00E-05 mg/kg-day 3.84E-02
PCB-TEQ 1.93E-05 mg/kg 3.75E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.62E-08 1.05E-12 mg/kg-day 7.00E-10 mg/kg-day 1.50E-03
TCDD-TEQ 4.70E-04 mg/kg 9.12E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.37E-06 2.55E-11 mg/kg-day 7.00E-10 mg/kg-day 3.65E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 1.22E-04 mg/kg-day NA (mg/kg-day)-1 NA 3.41E-04 mg/kg-day 3.00E+00 mg/kg-day 1.14E-04
TPH C9-C18 1.87E+02 mg/kg 1.21E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.39E-05 mg/kg-day 1.00E-02 mg/kg-day 3.39E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.64E-06 7.96E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.68E-06 7.97E-02

RM12-15 Exposure Medium Total (Total PCBs) 8.05E-06 1.60E-01
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.17E-06 1.62E-01
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TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 1.32E-04 mg/kg-day NA (mg/kg-day)-1 NA 3.70E-04 mg/kg-day 1.00E+00 mg/kg-day 3.70E-04

Sediment Antimony 3.88E+00 mg/kg 1.19E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.32E-07 mg/kg-day 4.00E-04 mg/kg-day 8.30E-04
Arsenic, total 4.23E+00 mg/kg 7.76E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.16E-07 2.17E-07 mg/kg-day 3.00E-04 mg/kg-day 7.24E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.27E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.29E-08 3.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 1.47E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.08E-06 4.13E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.47E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.08E-07 4.13E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 6.67E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.87E-09 1.87E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 3.09E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.32E-10 8.65E-08 mg/kg-day 2.00E-02 mg/kg-day 4.32E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 8.16E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.96E-10 2.29E-07 mg/kg-day 4.00E-02 mg/kg-day 5.71E-06
Cadmium, diet 1.22E+00 mg/kg 3.73E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.04E-07 mg/kg-day 1.00E-03 mg/kg-day 1.04E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 8.59E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.41E-06 mg/kg-day 1.50E+00 mg/kg-day 1.60E-06
Chrysene 5.04E+00 mg/kg 1.54E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.13E-09 4.32E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 1.23E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.44E-07 mg/kg-day 3.00E-04 mg/kg-day 1.15E-03
Copper 6.46E+01 mg/kg 1.98E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.53E-06 mg/kg-day 4.00E-02 mg/kg-day 1.38E-04
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.71E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.98E-07 7.59E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 2.23E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.57E-09 6.25E-10 mg/kg-day 5.00E-05 mg/kg-day 1.25E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 6.85E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.00E-08 1.92E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 1.16E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.24E-05 mg/kg-day 2.40E-02 mg/kg-day 1.35E-03
Mercury, inorganic 4.88E-01 mg/kg 1.49E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.18E-08 mg/kg-day 3.00E-04 mg/kg-day 1.39E-04
Naphthalene 4.63E-01 mg/kg 1.42E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.96E-08 mg/kg-day 2.00E-02 mg/kg-day 1.98E-06
PCBs (non DLC) 1.06E+00 mg/kg 3.24E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 6.48E-08 9.08E-08 mg/kg-day 2.00E-05 mg/kg-day 4.54E-03
PCBs, total 1.18E+00 mg/kg 3.61E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 7.22E-08 1.01E-07 mg/kg-day 2.00E-05 mg/kg-day 5.05E-03
PCB-TEQ 1.90E-05 mg/kg 5.81E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.71E-08 1.63E-12 mg/kg-day 7.00E-10 mg/kg-day 2.32E-03
TCDD-TEQ 6.56E-06 mg/kg 2.01E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.01E-08 5.62E-13 mg/kg-day 7.00E-10 mg/kg-day 8.02E-04
Thallium 7.63E-02 mg/kg 2.33E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.53E-09 mg/kg-day 1.00E-05 mg/kg-day 6.53E-04
TPH C19-C40 1.38E+03 mg/kg 4.22E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.18E-04 mg/kg-day 3.00E+00 mg/kg-day 3.94E-05
TPH C9-C18 1.53E+02 mg/kg 4.68E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.31E-05 mg/kg-day 1.00E-02 mg/kg-day 1.31E-03
Trichloroethene 3.00E-04 mg/kg 9.17E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.22E-13 2.57E-11 mg/kg-day 5.00E-04 mg/kg-day 5.14E-08
Vanadium 1.28E+01 mg/kg 3.91E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.10E-06 mg/kg-day 5.04E-03 mg/kg-day 2.17E-04

Exposure Route Total (Total PCBs) (a) 1.75E-06 1.29E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.83E-06 1.47E-02
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TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 8.21E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.23E-07 2.30E-07 mg/kg-day 3.00E-04 mg/kg-day 7.66E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.50E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.55E-07 9.80E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 4.05E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.96E-06 1.14E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 4.05E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.96E-07 1.14E-06 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.83E-07 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.34E-08 5.13E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 6.54E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.15E-10 1.83E-07 mg/kg-day 2.00E-02 mg/kg-day 9.15E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.25E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.64E-09 6.29E-07 mg/kg-day 4.00E-02 mg/kg-day 1.57E-05
Cadmium, diet 1.22E+00 mg/kg 7.89E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.21E-09 mg/kg-day 2.50E-05 mg/kg-day 8.84E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 4.24E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.09E-09 1.19E-06 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 7.45E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.44E-07 2.09E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 4.72E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.56E-09 1.32E-09 mg/kg-day 5.00E-05 mg/kg-day 2.65E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.88E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.38E-07 5.28E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 3.89E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-07 mg/kg-day 2.00E-02 mg/kg-day 5.45E-06
PCBs (non DLC) 1.06E+00 mg/kg 9.60E-08 mg/kg-day 2.00E+00 (mg/kg-day)-1 1.92E-07 2.69E-07 mg/kg-day 2.00E-05 mg/kg-day 1.34E-02
PCBs, total 1.18E+00 mg/kg 1.07E-07 mg/kg-day 2.00E+00 (mg/kg-day)-1 2.14E-07 2.99E-07 mg/kg-day 2.00E-05 mg/kg-day 1.50E-02
PCB-TEQ 1.90E-05 mg/kg 3.69E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.53E-08 1.03E-12 mg/kg-day 7.00E-10 mg/kg-day 1.48E-03
TCDD-TEQ 6.56E-06 mg/kg 1.27E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.91E-08 3.57E-13 mg/kg-day 7.00E-10 mg/kg-day 5.09E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 8.93E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.50E-04 mg/kg-day 3.00E+00 mg/kg-day 8.33E-05
TPH C9-C18 1.53E+02 mg/kg 9.90E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.77E-05 mg/kg-day 1.00E-02 mg/kg-day 2.77E-03
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.58E-06 1.92E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.61E-06 1.92E-02

RM15-17.4 Exposure Medium Total (Total PCBs) 6.33E-06 3.21E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.44E-06 3.39E-02
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TABLE 7.35.RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Non-Cancer Hazard Calculations

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile

River Mile Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 1.43E-05 2.98E-01
PCB-TEQ & PCBs (non DLC) (b) 1.45E-05 3.03E-01

River Mile 3-6
Total PCBs (a) 9.28E-06 1.44E-01
PCB-TEQ & PCBs (non DLC) (b) 9.42E-06 1.47E-01

River Mile 6-9
Total PCBs (a) 8.61E-05 2.22E+00
PCB-TEQ & PCBs (non DLC) (b) 8.66E-05 2.23E+00

River Mile 6-9 East Bank
Total PCBs (a) 1.22E-04 3.23E+00
PCB-TEQ & PCBs (non DLC) (b) 1.22E-04 3.24E+00

River Mile 9-12
Total PCBs (a) 2.61E-05 5.78E-01
PCB-TEQ & PCBs (non DLC) (b) 2.64E-05 5.84E-01

River Mile 12-15
Total PCBs (a) 8.05E-06 1.60E-01
PCB-TEQ & PCBs (non DLC) (b) 8.17E-06 1.62E-01

River Mile 15-17.4
Total PCBs (a) 6.33E-06 3.21E-02
PCB-TEQ & PCBs (non DLC) (b) 6.44E-06 3.39E-02

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.36 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - ANGLER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (b)
Tissue RME Mixed Fish (a) Sitewide Ingestion

Benzo(a)anthracene 2.09E-03 mg/kg 1.21E-07 mg/kg-day 7.30E-01 kg-day/mg 10 8.85E-07 3 2.65E-07 3.69E-07
Benzo(a)pyrene 2.96E-04 mg/kg 1.72E-08 mg/kg-day 7.30E+00 kg-day/mg 10 1.25E-06 3 3.76E-07 5.22E-07

Tissue Crab Muscle & Sitewide Ingestion
Hepatopancreas Benzo(a)anthracene 2.88E-03 mg/kg 1.02E-07 mg/kg-day 7.30E-01 kg-day/mg 10 7.42E-07 3 2.23E-07 3.09E-07

Benzo(a)pyrene 1.74E-03 mg/kg 6.14E-08 mg/kg-day 7.30E+00 kg-day/mg 10 4.48E-06 3 1.34E-06 1.87E-06
Benzo(b)fluoranthene 3.95E-03 mg/kg 1.39E-07 mg/kg-day 7.30E-01 kg-day/mg 10 1.02E-06 3 3.05E-07 4.24E-07
Indeno(1,2,3-cd)pyrene 1.69E-03 mg/kg 5.96E-08 mg/kg-day 7.30E-01 kg-day/mg 10 4.35E-07 3 1.31E-07 1.81E-07

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.
RME - Reasonable Maximum Exposure.
(a) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.

[(Risk for Ages 1 to <2) x 1 years] + [(Risk for Ages 2 to <7) x 5 years]
Total Exposure Duration (6 years)

The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(b) Total risk = 

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Ages 1 to <2 
(1 year)

Age 2 to < 7
(5 years)

1 of 1

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.37 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - ANGLER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (b)
Sediment Accessible Sitewide Ingestion

Surface Benzo(a)anthracene 3.32E+00 mg/kg 7.50E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.64E-08 1 5.47E-09 1.09E-08
Sediment Benzo(a)pyrene 3.84E+00 mg/kg 8.67E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.90E-07 1 6.33E-08 1.27E-07

Benzo(b)fluoranthene 4.52E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.24E-08 1 7.45E-09 1.49E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 4.74E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.04E-09 1 3.46E-10 6.92E-10
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 7.84E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.72E-10 1 5.72E-11 1.14E-10
Chromium, hexavalent 7.78E+00 mg/kg 1.76E-08 mg/kg-day 5.00E-01 kg-day/mg 3 2.64E-08 1 8.78E-09 1.76E-08
Chrysene 4.53E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.24E-10 1 7.47E-11 1.49E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 8.96E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.96E-08 1 6.54E-09 1.31E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 5.08E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.11E-08 1 3.71E-09 7.42E-09
Trichloroethene 1.63E-03 mg/kg 3.68E-12 mg/kg-day 4.60E-02 kg-day/mg 3 5.08E-13 1 1.69E-13 3.39E-13

Sediment Accessible Sitewide Dermal
Surface Benzo(a)anthracene 3.32E+00 mg/kg 3.46E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.57E-08 1 2.52E-08 5.05E-08

Sediment Benzo(a)pyrene 3.84E+00 mg/kg 4.00E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.76E-07 1 2.92E-07 5.84E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 4.71E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.03E-07 1 3.44E-08 6.87E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 2.19E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.79E-09 1 1.60E-09 3.19E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.61E-08 mg/kg-day 7.30E-03 kg-day/mg 3 7.92E-10 1 2.64E-10 5.28E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.53E+00 mg/kg 4.72E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.03E-09 1 3.44E-10 6.89E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 4.14E-09 mg/kg-day 7.30E+00 kg-day/mg 3 9.06E-08 1 3.02E-08 6.04E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.34E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.13E-08 1 1.71E-08 3.42E-08
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Sediment Accessible RM 0-3 Ingestion
Surface Benzo(a)anthracene 2.70E+00 mg/kg 6.10E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.34E-08 1 4.45E-09 8.90E-09

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 8.27E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.81E-07 1 6.03E-08 1.21E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 8.36E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.83E-08 1 6.10E-09 1.22E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 4.61E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.01E-09 1 3.36E-10 6.73E-10
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 6.53E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.43E-10 1 4.77E-11 9.53E-11
Chromium, hexavalent 7.78E+00 mg/kg 1.76E-08 mg/kg-day 5.00E-01 kg-day/mg 3 2.64E-08 1 8.78E-09 1.76E-08
Chrysene 3.65E+00 mg/kg 8.25E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.81E-10 1 6.02E-11 1.20E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 9.39E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.06E-08 1 6.86E-09 1.37E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 4.48E-09 mg/kg-day 7.30E-01 kg-day/mg 3 9.80E-09 1 3.27E-09 6.53E-09
Trichloroethene 2.10E-03 mg/kg 4.74E-12 mg/kg-day 4.60E-02 kg-day/mg 3 6.54E-13 1 2.18E-13 4.36E-13

Sediment Accessible RM 0-3 Dermal
Surface Benzo(a)anthracene 2.70E+00 mg/kg 2.81E-08 mg/kg-day 7.30E-01 kg-day/mg 3 6.16E-08 1 2.05E-08 4.11E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 3.81E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.35E-07 1 2.78E-07 5.57E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.86E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.45E-08 1 2.82E-08 5.63E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 2.13E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.66E-09 1 1.55E-09 3.10E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 3.01E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.60E-10 1 2.20E-10 4.40E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 3.65E+00 mg/kg 3.80E-08 mg/kg-day 7.30E-03 kg-day/mg 3 8.33E-10 1 2.78E-10 5.55E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 4.33E-09 mg/kg-day 7.30E+00 kg-day/mg 3 9.49E-08 1 3.16E-08 6.33E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 2.06E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.52E-08 1 1.51E-08 3.01E-08
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (b)

Age 16 to<19
(3 years)
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TABLE 7.37 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - ANGLER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (b)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (b)

Age 16 to<19
(3 years)

Sediment Accessible RM 3-6 Ingestion
Surface Benzo(a)anthracene 4.66E+00 mg/kg 1.05E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.30E-08 1 7.67E-09 1.53E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 8.86E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.94E-07 1 6.46E-08 1.29E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 9.91E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.17E-08 1 7.23E-09 1.45E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 4.46E-09 mg/kg-day 7.30E-02 kg-day/mg 3 9.76E-10 1 3.25E-10 6.51E-10
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.55E-08 mg/kg-day 7.30E-03 kg-day/mg 3 5.58E-10 1 1.86E-10 3.72E-10
Chromium, hexavalent 5.39E+00 mg/kg 1.22E-08 mg/kg-day 5.00E-01 kg-day/mg 3 1.83E-08 1 6.09E-09 1.22E-08
Chrysene 7.01E+00 mg/kg 1.58E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.47E-10 1 1.16E-10 2.31E-10
Dibenz(a,h)anthracene 4.09E-01 mg/kg 9.24E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.02E-08 1 6.74E-09 1.35E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 5.25E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.15E-08 1 3.83E-09 7.66E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 3-6 Dermal
Surface Benzo(a)anthracene 4.66E+00 mg/kg 4.85E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.06E-07 1 3.54E-08 7.08E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 4.09E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.95E-07 1 2.98E-07 5.97E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 4.57E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.00E-07 1 3.34E-08 6.68E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 2.06E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.50E-09 1 1.50E-09 3.00E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.18E-07 mg/kg-day 7.30E-03 kg-day/mg 3 2.58E-09 1 8.59E-10 1.72E-09
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 7.01E+00 mg/kg 7.30E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.60E-09 1 5.33E-10 1.07E-09
Dibenz(a,h)anthracene 4.09E-01 mg/kg 4.26E-09 mg/kg-day 7.30E+00 kg-day/mg 3 9.33E-08 1 3.11E-08 6.22E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.42E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.30E-08 1 1.77E-08 3.53E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 6-9 Ingestion
Surface Benzo(a)anthracene 3.26E+00 mg/kg 7.36E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.61E-08 1 5.37E-09 1.07E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 1.11E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.44E-07 1 8.12E-08 1.62E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.38E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.01E-08 1 1.00E-08 2.01E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 4.81E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.05E-09 1 3.51E-10 7.02E-10
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.26E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.76E-10 1 9.22E-11 1.84E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.55E+00 mg/kg 1.03E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.25E-10 1 7.50E-11 1.50E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.55E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.39E-08 1 1.13E-08 2.26E-08
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 5.89E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.29E-08 1 4.30E-09 8.60E-09
Trichloroethene 5.00E-03 mg/kg 1.13E-11 mg/kg-day 4.60E-02 kg-day/mg 3 1.56E-12 1 5.19E-13 1.04E-12

Sediment Accessible RM 6-9 Dermal
Surface Benzo(a)anthracene 3.26E+00 mg/kg 3.39E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.43E-08 1 2.48E-08 4.96E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 5.13E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.12E-06 1 3.75E-07 7.49E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 6.35E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.39E-07 1 4.63E-08 9.26E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 2.22E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.86E-09 1 1.62E-09 3.24E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 5.82E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.28E-09 1 4.25E-10 8.50E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.55E+00 mg/kg 4.74E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.04E-09 1 3.46E-10 6.92E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 7.15E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.57E-07 1 5.22E-08 1.04E-07
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.72E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.95E-08 1 1.98E-08 3.97E-08
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.37 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - ANGLER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (b)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (b)

Age 16 to<19
(3 years)

Sediment Accessible RM 6-9 Ingestion
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 7.76E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.70E-08 1 5.66E-09 1.13E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 9.28E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.03E-07 1 6.78E-08 1.36E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.13E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.47E-08 1 8.22E-09 1.64E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 5.16E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.13E-09 1 3.77E-10 7.54E-10
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 9.68E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.12E-10 1 7.06E-11 1.41E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.75E+00 mg/kg 1.07E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.35E-10 1 7.84E-11 1.57E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.11E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.43E-08 1 8.09E-09 1.62E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 5.46E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.20E-08 1 3.98E-09 7.97E-09
Trichloroethene 3.50E-03 mg/kg 7.90E-12 mg/kg-day 4.60E-02 kg-day/mg 3 1.09E-12 1 3.64E-13 7.27E-13

Sediment Accessible RM 6-9 Dermal
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 3.58E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.84E-08 1 2.61E-08 5.23E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 4.28E-08 mg/kg-day 7.30E+00 kg-day/mg 3 9.38E-07 1 3.13E-07 6.25E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 5.19E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.14E-07 1 3.79E-08 7.58E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.38E-08 mg/kg-day 7.30E-02 kg-day/mg 3 5.22E-09 1 1.74E-09 3.48E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 4.46E-08 mg/kg-day 7.30E-03 kg-day/mg 3 9.78E-10 1 3.26E-10 6.52E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.75E+00 mg/kg 4.95E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.08E-09 1 3.62E-10 7.23E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 5.11E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.12E-07 1 3.73E-08 7.47E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.52E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.51E-08 1 1.84E-08 3.68E-08
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Sediment Accessible RM 9-12 Ingestion
Surface Benzo(a)anthracene 4.92E+00 mg/kg 1.11E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.43E-08 1 8.10E-09 1.62E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 1.20E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.63E-07 1 8.76E-08 1.75E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.50E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.29E-08 1 1.10E-08 2.19E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 7.06E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.55E-09 1 5.15E-10 1.03E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 6.46E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.41E-10 1 4.71E-11 9.43E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.34E+00 mg/kg 9.81E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.15E-10 1 7.16E-11 1.43E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.03E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.25E-08 1 7.48E-09 1.50E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 4.62E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.01E-08 1 3.38E-09 6.75E-09
Trichloroethene 6.00E-03 mg/kg 1.35E-11 mg/kg-day 4.60E-02 kg-day/mg 3 1.87E-12 1 6.23E-13 1.25E-12

Sediment Accessible RM 9-12 Dermal
Surface Benzo(a)anthracene 4.92E+00 mg/kg 5.12E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.12E-07 1 3.74E-08 7.48E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 5.54E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.21E-06 1 4.04E-07 8.08E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 6.92E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.52E-07 1 5.05E-08 1.01E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 3.26E-08 mg/kg-day 7.30E-02 kg-day/mg 3 7.13E-09 1 2.38E-09 4.76E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.98E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.52E-10 1 2.17E-10 4.35E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.34E+00 mg/kg 4.53E-08 mg/kg-day 7.30E-03 kg-day/mg 3 9.91E-10 1 3.30E-10 6.61E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 4.73E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.04E-07 1 3.45E-08 6.90E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 2.13E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.67E-08 1 1.56E-08 3.11E-08
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.37 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - ANGLER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (b)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (b)

Age 16 to<19
(3 years)

Sediment Accessible RM 12-15 Ingestion
Surface Benzo(a)anthracene 2.57E+00 mg/kg 5.81E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.27E-08 1 4.24E-09 8.48E-09

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 6.86E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.50E-07 1 5.01E-08 1.00E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 8.47E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.85E-08 1 6.18E-09 1.24E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.91E-09 mg/kg-day 7.30E-02 kg-day/mg 3 8.56E-10 1 2.85E-10 5.71E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 3.75E-09 mg/kg-day 7.30E-03 kg-day/mg 3 8.20E-11 1 2.73E-11 5.47E-11
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND 1 ND ND
Chrysene 3.60E+00 mg/kg 8.13E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.78E-10 1 5.94E-11 1.19E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 7.43E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.63E-08 1 5.42E-09 1.08E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 4.26E-09 mg/kg-day 7.30E-01 kg-day/mg 3 9.33E-09 1 3.11E-09 6.22E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 12-15 Dermal
Surface Benzo(a)anthracene 2.57E+00 mg/kg 2.68E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.87E-08 1 1.96E-08 3.91E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 3.17E-08 mg/kg-day 7.30E+00 kg-day/mg 3 6.94E-07 1 2.31E-07 4.62E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.91E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.56E-08 1 2.85E-08 5.70E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.80E-08 mg/kg-day 7.30E-02 kg-day/mg 3 3.95E-09 1 1.32E-09 2.63E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.73E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.78E-10 1 1.26E-10 2.52E-10
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND 1 ND ND
Chrysene 3.60E+00 mg/kg 3.75E-08 mg/kg-day 7.30E-03 kg-day/mg 3 8.22E-10 1 2.74E-10 5.48E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 3.43E-09 mg/kg-day 7.30E+00 kg-day/mg 3 7.51E-08 1 2.50E-08 5.00E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.97E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.30E-08 1 1.43E-08 2.87E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 15-17.4 Ingestion
Surface Benzo(a)anthracene 4.16E+00 mg/kg 9.40E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.06E-08 1 6.86E-09 1.37E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 1.09E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.38E-07 1 7.94E-08 1.59E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.09E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.38E-08 1 7.94E-09 1.59E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 4.92E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.08E-09 1 3.59E-10 7.18E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 6.03E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.32E-10 1 4.40E-11 8.81E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 5.04E+00 mg/kg 1.14E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.49E-10 1 8.31E-11 1.66E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.00E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.38E-08 1 1.46E-08 2.92E-08
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 5.06E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.11E-08 1 3.70E-09 7.39E-09
Trichloroethene 3.00E-04 mg/kg 6.77E-13 mg/kg-day 4.60E-02 kg-day/mg 3 9.35E-14 1 3.12E-14 6.23E-14

Sediment Accessible RM 15-17.4 Dermal
Surface Benzo(a)anthracene 4.16E+00 mg/kg 4.34E-08 mg/kg-day 7.30E-01 kg-day/mg 3 9.50E-08 1 3.17E-08 6.33E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 5.02E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.10E-06 1 3.66E-07 7.32E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 5.02E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.10E-07 1 3.66E-08 7.32E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 2.27E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.97E-09 1 1.66E-09 3.31E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.78E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.09E-10 1 2.03E-10 4.06E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 5.04E+00 mg/kg 5.25E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.15E-09 1 3.83E-10 7.66E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 9.23E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.02E-07 1 6.74E-08 1.35E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.34E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.12E-08 1 1.71E-08 3.41E-08
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.37 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - ANGLER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (b)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (b)

Age 16 to<19
(3 years)

Surface Water Surface Water Sitewide Ingestion
Benzo(a)anthracene 2.93E-05 mg/L 3.31E-11 mg/kg-day 7.30E-01 kg-day/mg 3 7.24E-11 1 2.41E-11 4.83E-11
Benzo(a)pyrene 4.54E-05 mg/L 5.13E-11 mg/kg-day 7.30E+00 kg-day/mg 3 1.12E-09 1 3.74E-10 7.48E-10
Benzo(b)fluoranthene 6.44E-05 mg/L 7.27E-11 mg/kg-day 7.30E-01 kg-day/mg 3 1.59E-10 1 5.31E-11 1.06E-10
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.00E-11 mg/kg-day 7.30E+00 kg-day/mg 3 2.20E-10 1 7.34E-11 1.47E-10
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 3.68E-11 mg/kg-day 7.30E-01 kg-day/mg 3 8.06E-11 1 2.69E-11 5.37E-11
Trichloroethene 2.14E-04 mg/L 2.42E-10 mg/kg-day 4.60E-02 kg-day/mg 3 3.33E-11 1 1.11E-11 2.22E-11

Surface Water Surface Water Sitewide Dermal
Benzo(a)anthracene 2.93E-05 mg/L 1.55E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.39E-08 1 1.13E-08 2.26E-08
Benzo(a)pyrene 4.54E-05 mg/L 4.09E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.96E-07 1 2.99E-07 5.97E-07
Benzo(b)fluoranthene 6.44E-05 mg/L 5.89E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.29E-07 1 4.30E-08 8.61E-08
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.24E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.72E-07 1 9.07E-08 1.81E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 3.10E-08 mg/kg-day 7.30E-01 kg-day/mg 3 6.79E-08 1 2.26E-08 4.52E-08
Trichloroethene 2.14E-04 mg/L 1.49E-09 mg/kg-day 4.60E-02 kg-day/mg 3 2.05E-10 1 6.84E-11 1.37E-10

Tissue RME Mixed Fish (a) Sitewide Ingestion
Benzo(a)anthracene 2.09E-03 mg/kg 8.96E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.96E-08 1 6.54E-09 1.31E-08
Benzo(a)pyrene 2.96E-04 mg/kg 1.27E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.78E-08 1 9.26E-09 1.85E-08

Tissue Crab Muscle & Sitewide Ingestion
Hepatopancreas Benzo(a)anthracene 2.88E-03 mg/kg 9.49E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.08E-08 1 6.93E-09 1.39E-08

Benzo(a)pyrene 1.74E-03 mg/kg 5.74E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.26E-07 1 4.19E-08 8.37E-08
Benzo(b)fluoranthene 3.95E-03 mg/kg 1.30E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.85E-08 1 9.51E-09 1.90E-08
Indeno(1,2,3-cd)pyrene 1.69E-03 mg/kg 5.57E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.22E-08 1 4.07E-09 8.13E-09

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.
RME - Reasonable Maximum Exposure.
(a) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.

[(Risk for Ages 7 to <16) x 3 years] + [(Risk for Ages 16 to <19) x 3 years]
Total Exposure Duration (6 years)*

*The exposure duration was assumed to occur during the latter part of the receptor age range for CTE scenarios for determination of ADAFs.
The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(b) Total risk = 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.38 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)
Sediment Accessible Sitewide Ingestion

Surface Benzo(a)anthracene 3.32E+00 mg/kg 8.03E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.76E-08
Sediment Benzo(a)pyrene 3.84E+00 mg/kg 9.28E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.03E-07

Benzo(b)fluoranthene 4.52E+00 mg/kg 1.09E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.39E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 5.08E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.11E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 8.39E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.84E-10
Chromium, hexavalent 7.78E+00 mg/kg 1.88E-08 mg/kg-day 5.00E-01 kg-day/mg 3 2.82E-08
Chrysene 4.53E+00 mg/kg 1.10E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.40E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 9.60E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.10E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 5.44E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.19E-08
Trichloroethene 1.63E-03 mg/kg 3.94E-12 mg/kg-day 4.60E-02 kg-day/mg 3 5.44E-13

Sediment Accessible Sitewide Dermal
Surface Benzo(a)anthracene 3.32E+00 mg/kg 9.48E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.08E-08

Sediment Benzo(a)pyrene 3.84E+00 mg/kg 1.10E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.40E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.29E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.83E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 6.00E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.31E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 9.91E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.17E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.53E+00 mg/kg 1.29E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.83E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.13E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.48E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 6.43E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.41E-08
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Sediment Accessible RM 0-3 Ingestion
Surface Benzo(a)anthracene 2.70E+00 mg/kg 6.53E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.43E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 8.85E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.94E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 8.95E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.96E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 4.93E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.08E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 6.99E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.53E-10
Chromium, hexavalent 7.78E+00 mg/kg 1.88E-08 mg/kg-day 5.00E-01 kg-day/mg 3 2.82E-08
Chrysene 3.65E+00 mg/kg 8.83E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.93E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.01E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.20E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 4.79E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.05E-08
Trichloroethene 2.10E-03 mg/kg 5.08E-12 mg/kg-day 4.60E-02 kg-day/mg 3 7.01E-13

Sediment Accessible RM 0-3 Dermal
Surface Benzo(a)anthracene 2.70E+00 mg/kg 7.71E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.69E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 1.05E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.29E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.06E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.32E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 5.83E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.28E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 8.26E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.81E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 3.65E+00 mg/kg 1.04E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.28E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.19E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.60E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 5.66E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.24E-08
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 1 to < 7
(3 years) (a)

1 of 5
AECOM

Final

July 2017



TABLE 7.38 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 1 to < 7
(3 years) (a)

Sediment Accessible RM 3-6 Ingestion
Surface Benzo(a)anthracene 4.66E+00 mg/kg 1.13E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.46E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 9.48E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.08E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.06E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.32E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 4.77E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.05E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.73E-08 mg/kg-day 7.30E-03 kg-day/mg 3 5.98E-10
Chromium, hexavalent 5.39E+00 mg/kg 1.30E-08 mg/kg-day 5.00E-01 kg-day/mg 3 1.95E-08
Chrysene 7.01E+00 mg/kg 1.69E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.71E-10
Dibenz(a,h)anthracene 4.09E-01 mg/kg 9.89E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.17E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 5.62E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.23E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 3-6 Dermal
Surface Benzo(a)anthracene 4.66E+00 mg/kg 1.33E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.91E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 1.12E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.45E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.25E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.75E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 5.64E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.23E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 3.22E-08 mg/kg-day 7.30E-03 kg-day/mg 3 7.06E-10
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 7.01E+00 mg/kg 2.00E-08 mg/kg-day 7.30E-03 kg-day/mg 3 4.38E-10
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.17E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.56E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 6.63E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.45E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 6-9 Ingestion
Surface Benzo(a)anthracene 3.26E+00 mg/kg 7.88E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.73E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 1.19E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.61E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.47E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.22E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 5.15E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.13E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.35E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.96E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.55E+00 mg/kg 1.10E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.41E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.66E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.63E-08
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 6.31E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.38E-08
Trichloroethene 5.00E-03 mg/kg 1.21E-11 mg/kg-day 4.60E-02 kg-day/mg 3 1.67E-12

Sediment Accessible RM 6-9 Dermal
Surface Benzo(a)anthracene 3.26E+00 mg/kg 9.31E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.04E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 1.41E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.08E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.74E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.81E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 6.08E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.33E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.60E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.50E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.55E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.85E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.96E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.29E-08
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 7.45E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.63E-08
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.38 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 1 to < 7
(3 years) (a)

Sediment Accessible RM 6-9 Ingestion
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 8.31E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.82E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 9.94E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.18E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.21E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.64E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 5.53E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.21E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.04E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.27E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.75E+00 mg/kg 1.15E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.52E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.19E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.60E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 5.84E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.28E-08
Trichloroethene 3.50E-03 mg/kg 8.46E-12 mg/kg-day 4.60E-02 kg-day/mg 3 1.17E-12

Sediment Accessible RM 6-9 Dermal
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 9.81E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.15E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 1.17E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.57E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.42E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.12E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 6.53E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.43E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.22E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.68E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.75E+00 mg/kg 1.36E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.97E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.40E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.07E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 6.90E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.51E-08
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Sediment Accessible RM 9-12 Ingestion
Surface Benzo(a)anthracene 4.92E+00 mg/kg 1.19E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.60E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 1.28E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.81E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.61E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.52E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 7.56E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.66E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 6.91E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.51E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.34E+00 mg/kg 1.05E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.30E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.10E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.40E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 4.95E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.08E-08
Trichloroethene 6.00E-03 mg/kg 1.45E-11 mg/kg-day 4.60E-02 kg-day/mg 3 2.00E-12

Sediment Accessible RM 9-12 Dermal
Surface Benzo(a)anthracene 4.92E+00 mg/kg 1.40E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.08E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 1.52E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.32E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.90E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.16E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 8.93E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.96E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 8.17E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.79E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.34E+00 mg/kg 1.24E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.72E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.30E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.84E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 5.85E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.28E-08
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.38 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 1 to < 7
(3 years) (a)

Sediment Accessible RM 12-15 Ingestion
Surface Benzo(a)anthracene 2.57E+00 mg/kg 6.22E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.36E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 7.35E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.61E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 9.07E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.99E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 4.18E-09 mg/kg-day 7.30E-02 kg-day/mg 3 9.16E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 4.01E-09 mg/kg-day 7.30E-03 kg-day/mg 3 8.78E-11
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND
Chrysene 3.60E+00 mg/kg 8.71E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.91E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 7.95E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.74E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 4.56E-09 mg/kg-day 7.30E-01 kg-day/mg 3 9.99E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 12-15 Dermal
Surface Benzo(a)anthracene 2.57E+00 mg/kg 7.35E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.61E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 8.68E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.90E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.07E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.35E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 4.94E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.08E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 4.74E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.04E-10
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND
Chrysene 3.60E+00 mg/kg 1.03E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.25E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 9.40E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.06E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 5.39E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.18E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 15-17.4 Ingestion
Surface Benzo(a)anthracene 4.16E+00 mg/kg 1.01E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.20E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 1.16E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.55E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.16E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.55E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 5.27E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.15E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 6.46E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.41E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 5.04E+00 mg/kg 1.22E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.67E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.14E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.69E-08
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 5.42E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.19E-08
Trichloroethene 3.00E-04 mg/kg 7.25E-13 mg/kg-day 4.60E-02 kg-day/mg 3 1.00E-13

Sediment Accessible RM 15-17.4 Dermal
Surface Benzo(a)anthracene 4.16E+00 mg/kg 1.19E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.60E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 1.38E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.01E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.38E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.01E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 6.22E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.36E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 7.63E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.67E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 5.04E+00 mg/kg 1.44E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.15E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.53E-09 mg/kg-day 7.30E+00 kg-day/mg 3 5.54E-08
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 6.41E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.40E-08
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.38 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 1 to < 7
(3 years) (a)

Surface Water Surface Water Sitewide Ingestion
Benzo(a)anthracene 2.93E-05 mg/L 1.84E-10 mg/kg-day 7.30E-01 kg-day/mg 3 4.03E-10
Benzo(a)pyrene 4.54E-05 mg/L 2.85E-10 mg/kg-day 7.30E+00 kg-day/mg 3 6.25E-09
Benzo(b)fluoranthene 6.44E-05 mg/L 4.05E-10 mg/kg-day 7.30E-01 kg-day/mg 3 8.86E-10
Dibenz(a,h)anthracene 8.90E-06 mg/L 5.59E-11 mg/kg-day 7.30E+00 kg-day/mg 3 1.23E-09
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 2.05E-10 mg/kg-day 7.30E-01 kg-day/mg 3 4.49E-10
Trichloroethene 2.14E-04 mg/L 1.35E-09 mg/kg-day 4.60E-02 kg-day/mg 3 1.86E-10

Surface Water Surface Water Sitewide Dermal
Benzo(a)anthracene 2.93E-05 mg/L 3.20E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.00E-08
Benzo(a)pyrene 4.54E-05 mg/L 8.44E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.85E-06
Benzo(b)fluoranthene 6.44E-05 mg/L 1.22E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.66E-07
Dibenz(a,h)anthracene 8.90E-06 mg/L 2.56E-08 mg/kg-day 7.30E+00 kg-day/mg 3 5.62E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 6.40E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.40E-07
Trichloroethene 2.14E-04 mg/L 3.34E-09 mg/kg-day 4.60E-02 kg-day/mg 3 4.60E-10

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
CTE - Central Tendency Exposure.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.

[(Risk  [(Risk for Ages 1 to <7) x 3 years]
Total Exposure Duration (3 years)*

  *The total exposure durations was assumed to occur during the latter part of the receptor age range for CTE scenarios for determination of ADAFs.
The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(a) Total risk = 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.39 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(12 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)
Sediment Accessible Sitewide Ingestion

Surface Benzo(a)anthracene 3.32E+00 mg/kg 5.85E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.28E-07 1 4.27E-08 1.07E-07
Sediment Benzo(a)pyrene 3.84E+00 mg/kg 6.76E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.48E-06 1 4.94E-07 1.23E-06

Benzo(b)fluoranthene 4.52E+00 mg/kg 7.96E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.74E-07 1 5.81E-08 1.45E-07
Benzo(k)fluoranthene 2.10E+00 mg/kg 3.70E-08 mg/kg-day 7.30E-02 kg-day/mg 3 8.10E-09 1 2.70E-09 6.75E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 6.11E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.34E-09 1 4.46E-10 1.12E-09
Chromium, hexavalent 7.78E+00 mg/kg 1.37E-07 mg/kg-day 5.00E-01 kg-day/mg 3 2.06E-07 1 6.85E-08 1.71E-07
Chrysene 4.53E+00 mg/kg 7.98E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.75E-09 1 5.82E-10 1.46E-09
Dibenz(a,h)anthracene 3.97E-01 mg/kg 6.99E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.53E-07 1 5.10E-08 1.28E-07
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 3.96E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.68E-08 1 2.89E-08 7.23E-08
Trichloroethene 1.63E-03 mg/kg 2.87E-11 mg/kg-day 4.60E-02 kg-day/mg 3 3.96E-12 1 1.32E-12 3.30E-12

Sediment Accessible Sitewide Dermal
Surface Benzo(a)anthracene 3.32E+00 mg/kg 1.35E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.95E-07 1 9.85E-08 2.46E-07

Sediment Benzo(a)pyrene 3.84E+00 mg/kg 1.56E-07 mg/kg-day 7.30E+00 kg-day/mg 3 3.42E-06 1 1.14E-06 2.85E-06
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.84E-07 mg/kg-day 7.30E-01 kg-day/mg 3 4.02E-07 1 1.34E-07 3.35E-07
Benzo(k)fluoranthene 2.10E+00 mg/kg 8.53E-08 mg/kg-day 7.30E-02 kg-day/mg 3 1.87E-08 1 6.23E-09 1.56E-08
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.41E-07 mg/kg-day 7.30E-03 kg-day/mg 3 3.09E-09 1 1.03E-09 2.57E-09
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.53E+00 mg/kg 1.84E-07 mg/kg-day 7.30E-03 kg-day/mg 3 4.03E-09 1 1.34E-09 3.36E-09
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.61E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.53E-07 1 1.18E-07 2.94E-07
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 9.14E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.00E-07 1 6.67E-08 1.67E-07
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Sediment Accessible RM 0-3 Ingestion
Surface Benzo(a)anthracene 2.70E+00 mg/kg 4.76E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.04E-07 1 3.47E-08 8.68E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 6.45E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.41E-06 1 4.71E-07 1.18E-06
Benzo(b)fluoranthene 3.70E+00 mg/kg 6.52E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.43E-07 1 4.76E-08 1.19E-07
Benzo(k)fluoranthene 2.04E+00 mg/kg 3.59E-08 mg/kg-day 7.30E-02 kg-day/mg 3 7.87E-09 1 2.62E-09 6.56E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 5.09E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.12E-09 1 3.72E-10 9.30E-10
Chromium, hexavalent 7.78E+00 mg/kg 1.37E-07 mg/kg-day 5.00E-01 kg-day/mg 3 2.06E-07 1 6.85E-08 1.71E-07
Chrysene 3.65E+00 mg/kg 6.43E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.41E-09 1 4.70E-10 1.17E-09
Dibenz(a,h)anthracene 4.16E-01 mg/kg 7.33E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.60E-07 1 5.35E-08 1.34E-07
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 3.49E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.64E-08 1 2.55E-08 6.37E-08
Trichloroethene 2.10E-03 mg/kg 3.70E-11 mg/kg-day 4.60E-02 kg-day/mg 3 5.10E-12 1 1.70E-12 4.25E-12

Sediment Accessible RM 0-3 Dermal
Surface Benzo(a)anthracene 2.70E+00 mg/kg 1.10E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.40E-07 1 8.01E-08 2.00E-07

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 1.49E-07 mg/kg-day 7.30E+00 kg-day/mg 3 3.26E-06 1 1.09E-06 2.71E-06
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.50E-07 mg/kg-day 7.30E-01 kg-day/mg 3 3.29E-07 1 1.10E-07 2.74E-07
Benzo(k)fluoranthene 2.04E+00 mg/kg 8.29E-08 mg/kg-day 7.30E-02 kg-day/mg 3 1.82E-08 1 6.05E-09 1.51E-08
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.17E-07 mg/kg-day 7.30E-03 kg-day/mg 3 2.57E-09 1 8.58E-10 2.14E-09
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 3.65E+00 mg/kg 1.48E-07 mg/kg-day 7.30E-03 kg-day/mg 3 3.25E-09 1 1.08E-09 2.71E-09
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.69E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.70E-07 1 1.23E-07 3.08E-07
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 8.05E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.76E-07 1 5.88E-08 1.47E-07
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Intake/Exposure Concentration CSF Age 7 to<16
(9 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations

1 of 5
AECOM

Final

July 2017



TABLE 7.39 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(12 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF Age 7 to<16
(9 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations

Sediment Accessible RM 3-6 Ingestion
Surface Benzo(a)anthracene 4.66E+00 mg/kg 8.20E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.80E-07 1 5.99E-08 1.50E-07

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 6.91E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.51E-06 1 5.04E-07 1.26E-06
Benzo(b)fluoranthene 4.39E+00 mg/kg 7.73E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.69E-07 1 5.64E-08 1.41E-07
Benzo(k)fluoranthene 1.97E+00 mg/kg 3.48E-08 mg/kg-day 7.30E-02 kg-day/mg 3 7.61E-09 1 2.54E-09 6.35E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.99E-07 mg/kg-day 7.30E-03 kg-day/mg 3 4.35E-09 1 1.45E-09 3.63E-09
Chromium, hexavalent 5.39E+00 mg/kg 9.49E-08 mg/kg-day 5.00E-01 kg-day/mg 3 1.42E-07 1 4.75E-08 1.19E-07
Chrysene 7.01E+00 mg/kg 1.23E-07 mg/kg-day 7.30E-03 kg-day/mg 3 2.70E-09 1 9.01E-10 2.25E-09
Dibenz(a,h)anthracene 4.09E-01 mg/kg 7.20E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.58E-07 1 5.26E-08 1.31E-07
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 4.09E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.96E-08 1 2.99E-08 7.47E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 3-6 Dermal
Surface Benzo(a)anthracene 4.66E+00 mg/kg 1.89E-07 mg/kg-day 7.30E-01 kg-day/mg 3 4.14E-07 1 1.38E-07 3.45E-07

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 1.59E-07 mg/kg-day 7.30E+00 kg-day/mg 3 3.49E-06 1 1.16E-06 2.91E-06
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.78E-07 mg/kg-day 7.30E-01 kg-day/mg 3 3.91E-07 1 1.30E-07 3.25E-07
Benzo(k)fluoranthene 1.97E+00 mg/kg 8.02E-08 mg/kg-day 7.30E-02 kg-day/mg 3 1.76E-08 1 5.85E-09 1.46E-08
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 4.59E-07 mg/kg-day 7.30E-03 kg-day/mg 3 1.00E-08 1 3.35E-09 8.37E-09
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 7.01E+00 mg/kg 2.85E-07 mg/kg-day 7.30E-03 kg-day/mg 3 6.24E-09 1 2.08E-09 5.20E-09
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.66E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.64E-07 1 1.21E-07 3.03E-07
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 9.44E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.07E-07 1 6.89E-08 1.72E-07
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 6-9 Ingestion
Surface Benzo(a)anthracene 3.26E+00 mg/kg 5.74E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.26E-07 1 4.19E-08 1.05E-07

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 8.67E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.90E-06 1 6.33E-07 1.58E-06
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.07E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.35E-07 1 7.83E-08 1.96E-07
Benzo(k)fluoranthene 2.13E+00 mg/kg 3.75E-08 mg/kg-day 7.30E-02 kg-day/mg 3 8.21E-09 1 2.74E-09 6.84E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 9.85E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.16E-09 1 7.19E-10 1.80E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.55E+00 mg/kg 8.02E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.76E-09 1 5.85E-10 1.46E-09
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.21E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.65E-07 1 8.82E-08 2.21E-07
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 4.60E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.01E-07 1 3.35E-08 8.39E-08
Trichloroethene 5.00E-03 mg/kg 8.81E-11 mg/kg-day 4.60E-02 kg-day/mg 3 1.22E-11 1 4.05E-12 1.01E-11

Sediment Accessible RM 6-9 Dermal
Surface Benzo(a)anthracene 3.26E+00 mg/kg 1.32E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.90E-07 1 9.67E-08 2.42E-07

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 2.00E-07 mg/kg-day 7.30E+00 kg-day/mg 3 4.38E-06 1 1.46E-06 3.65E-06
Benzo(b)fluoranthene 6.09E+00 mg/kg 2.47E-07 mg/kg-day 7.30E-01 kg-day/mg 3 5.42E-07 1 1.81E-07 4.52E-07
Benzo(k)fluoranthene 2.13E+00 mg/kg 8.65E-08 mg/kg-day 7.30E-02 kg-day/mg 3 1.89E-08 1 6.31E-09 1.58E-08
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 2.27E-07 mg/kg-day 7.30E-03 kg-day/mg 3 4.97E-09 1 1.66E-09 4.15E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.55E+00 mg/kg 1.85E-07 mg/kg-day 7.30E-03 kg-day/mg 3 4.05E-09 1 1.35E-09 3.38E-09
Dibenz(a,h)anthracene 6.86E-01 mg/kg 2.79E-08 mg/kg-day 7.30E+00 kg-day/mg 3 6.10E-07 1 2.03E-07 5.09E-07
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.06E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.32E-07 1 7.74E-08 1.93E-07
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.39 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(12 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF Age 7 to<16
(9 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations

Sediment Accessible RM 6-9 Ingestion
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 6.05E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.33E-07 1 4.42E-08 1.10E-07

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 7.24E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.59E-06 1 5.29E-07 1.32E-06
Benzo(b)fluoranthene 4.99E+00 mg/kg 8.78E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.92E-07 1 6.41E-08 1.60E-07
Benzo(k)fluoranthene 2.29E+00 mg/kg 4.03E-08 mg/kg-day 7.30E-02 kg-day/mg 3 8.82E-09 1 2.94E-09 7.35E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 7.55E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.65E-09 1 5.51E-10 1.38E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.75E+00 mg/kg 8.37E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.83E-09 1 6.11E-10 1.53E-09
Dibenz(a,h)anthracene 4.91E-01 mg/kg 8.65E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.89E-07 1 6.31E-08 1.58E-07
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 4.26E-08 mg/kg-day 7.30E-01 kg-day/mg 3 9.32E-08 1 3.11E-08 7.77E-08
Trichloroethene 3.50E-03 mg/kg 6.16E-11 mg/kg-day 4.60E-02 kg-day/mg 3 8.51E-12 1 2.84E-12 7.09E-12

Sediment Accessible RM 6-9 Dermal
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 1.40E-07 mg/kg-day 7.30E-01 kg-day/mg 3 3.06E-07 1 1.02E-07 2.55E-07

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 1.67E-07 mg/kg-day 7.30E+00 kg-day/mg 3 3.66E-06 1 1.22E-06 3.05E-06
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.03E-07 mg/kg-day 7.30E-01 kg-day/mg 3 4.44E-07 1 1.48E-07 3.70E-07
Benzo(k)fluoranthene 2.29E+00 mg/kg 9.29E-08 mg/kg-day 7.30E-02 kg-day/mg 3 2.03E-08 1 6.78E-09 1.69E-08
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.74E-07 mg/kg-day 7.30E-03 kg-day/mg 3 3.81E-09 1 1.27E-09 3.18E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.75E+00 mg/kg 1.93E-07 mg/kg-day 7.30E-03 kg-day/mg 3 4.23E-09 1 1.41E-09 3.52E-09
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.99E-08 mg/kg-day 7.30E+00 kg-day/mg 3 4.37E-07 1 1.46E-07 3.64E-07
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 9.82E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.15E-07 1 7.17E-08 1.79E-07
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Sediment Accessible RM 9-12 Ingestion
Surface Benzo(a)anthracene 4.92E+00 mg/kg 8.66E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.90E-07 1 6.32E-08 1.58E-07

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 9.36E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.05E-06 1 6.83E-07 1.71E-06
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.17E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.56E-07 1 8.55E-08 2.14E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 5.51E-08 mg/kg-day 7.30E-02 kg-day/mg 3 1.21E-08 1 4.02E-09 1.01E-08
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 5.04E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.10E-09 1 3.68E-10 9.19E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.34E+00 mg/kg 7.65E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.68E-09 1 5.59E-10 1.40E-09
Dibenz(a,h)anthracene 4.54E-01 mg/kg 8.00E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.75E-07 1 5.84E-08 1.46E-07
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 3.61E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.90E-08 1 2.63E-08 6.58E-08
Trichloroethene 6.00E-03 mg/kg 1.06E-10 mg/kg-day 4.60E-02 kg-day/mg 3 1.46E-11 1 4.86E-12 1.22E-11

Sediment Accessible RM 9-12 Dermal
Surface Benzo(a)anthracene 4.92E+00 mg/kg 2.00E-07 mg/kg-day 7.30E-01 kg-day/mg 3 4.37E-07 1 1.46E-07 3.65E-07

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 2.16E-07 mg/kg-day 7.30E+00 kg-day/mg 3 4.73E-06 1 1.58E-06 3.94E-06
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.70E-07 mg/kg-day 7.30E-01 kg-day/mg 3 5.91E-07 1 1.97E-07 4.93E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.27E-07 mg/kg-day 7.30E-02 kg-day/mg 3 2.78E-08 1 9.27E-09 2.32E-08
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.16E-07 mg/kg-day 7.30E-03 kg-day/mg 3 2.54E-09 1 8.48E-10 2.12E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.34E+00 mg/kg 1.76E-07 mg/kg-day 7.30E-03 kg-day/mg 3 3.87E-09 1 1.29E-09 3.22E-09
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.84E-08 mg/kg-day 7.30E+00 kg-day/mg 3 4.04E-07 1 1.35E-07 3.37E-07
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 8.32E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.82E-07 1 6.07E-08 1.52E-07
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.39 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(12 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF Age 7 to<16
(9 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations

Sediment Accessible RM 12-15 Ingestion
Surface Benzo(a)anthracene 2.57E+00 mg/kg 4.53E-08 mg/kg-day 7.30E-01 kg-day/mg 3 9.92E-08 1 3.31E-08 8.27E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 5.35E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.17E-06 1 3.91E-07 9.77E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 6.60E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.45E-07 1 4.82E-08 1.21E-07
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.05E-08 mg/kg-day 7.30E-02 kg-day/mg 3 6.68E-09 1 2.23E-09 5.56E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 2.92E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.40E-10 1 2.13E-10 5.33E-10
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND 1 ND ND
Chrysene 3.60E+00 mg/kg 6.34E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.39E-09 1 4.63E-10 1.16E-09
Dibenz(a,h)anthracene 3.29E-01 mg/kg 5.79E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.27E-07 1 4.23E-08 1.06E-07
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 3.32E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.28E-08 1 2.43E-08 6.07E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 12-15 Dermal
Surface Benzo(a)anthracene 2.57E+00 mg/kg 1.05E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.29E-07 1 7.63E-08 1.91E-07

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 1.24E-07 mg/kg-day 7.30E+00 kg-day/mg 3 2.70E-06 1 9.02E-07 2.25E-06
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.52E-07 mg/kg-day 7.30E-01 kg-day/mg 3 3.34E-07 1 1.11E-07 2.78E-07
Benzo(k)fluoranthene 1.73E+00 mg/kg 7.03E-08 mg/kg-day 7.30E-02 kg-day/mg 3 1.54E-08 1 5.13E-09 1.28E-08
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 6.74E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.48E-09 1 4.92E-10 1.23E-09
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND 1 ND ND
Chrysene 3.60E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-03 kg-day/mg 3 3.20E-09 1 1.07E-09 2.67E-09
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.34E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.93E-07 1 9.76E-08 2.44E-07
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 7.67E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.68E-07 1 5.60E-08 1.40E-07
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 15-17.4 Ingestion
Surface Benzo(a)anthracene 4.16E+00 mg/kg 7.33E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.61E-07 1 5.35E-08 1.34E-07

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 8.48E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.86E-06 1 6.19E-07 1.55E-06
Benzo(b)fluoranthene 4.82E+00 mg/kg 8.48E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.86E-07 1 6.19E-08 1.55E-07
Benzo(k)fluoranthene 2.18E+00 mg/kg 3.84E-08 mg/kg-day 7.30E-02 kg-day/mg 3 8.40E-09 1 2.80E-09 7.00E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 4.70E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.03E-09 1 3.43E-10 8.59E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 5.04E+00 mg/kg 8.87E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.94E-09 1 6.48E-10 1.62E-09
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.56E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.42E-07 1 1.14E-07 2.85E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 3.95E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.65E-08 1 2.88E-08 7.21E-08
Trichloroethene 3.00E-04 mg/kg 5.28E-12 mg/kg-day 4.60E-02 kg-day/mg 3 7.29E-13 1 2.43E-13 6.08E-13

Sediment Accessible RM 15-17.4 Dermal
Surface Benzo(a)anthracene 4.16E+00 mg/kg 1.69E-07 mg/kg-day 7.30E-01 kg-day/mg 3 3.70E-07 1 1.23E-07 3.09E-07

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 1.96E-07 mg/kg-day 7.30E+00 kg-day/mg 3 4.28E-06 1 1.43E-06 3.57E-06
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.96E-07 mg/kg-day 7.30E-01 kg-day/mg 3 4.28E-07 1 1.43E-07 3.57E-07
Benzo(k)fluoranthene 2.18E+00 mg/kg 8.85E-08 mg/kg-day 7.30E-02 kg-day/mg 3 1.94E-08 1 6.46E-09 1.62E-08
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.09E-07 mg/kg-day 7.30E-03 kg-day/mg 3 2.38E-09 1 7.92E-10 1.98E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 5.04E+00 mg/kg 2.05E-07 mg/kg-day 7.30E-03 kg-day/mg 3 4.48E-09 1 1.49E-09 3.74E-09
Dibenz(a,h)anthracene 8.86E-01 mg/kg 3.60E-08 mg/kg-day 7.30E+00 kg-day/mg 3 7.88E-07 1 2.63E-07 6.57E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 9.11E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.00E-07 1 6.65E-08 1.66E-07
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.39 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(12 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF Age 7 to<16
(9 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations

Surface Water Surface Water Sitewide Ingestion
Benzo(a)anthracene 2.93E-05 mg/L 1.34E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.94E-09 1 9.79E-10 2.45E-09
Benzo(a)pyrene 4.54E-05 mg/L 2.08E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.55E-08 1 1.52E-08 3.79E-08
Benzo(b)fluoranthene 6.44E-05 mg/L 2.95E-09 mg/kg-day 7.30E-01 kg-day/mg 3 6.46E-09 1 2.15E-09 5.38E-09
Dibenz(a,h)anthracene 8.90E-06 mg/L 4.08E-10 mg/kg-day 7.30E+00 kg-day/mg 3 8.93E-09 1 2.98E-09 7.44E-09
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.49E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.27E-09 1 1.09E-09 2.72E-09
Trichloroethene 2.14E-04 mg/L 9.80E-09 mg/kg-day 4.60E-02 kg-day/mg 3 1.35E-09 1 4.51E-10 1.13E-09

Surface Water Surface Water Sitewide Dermal
Benzo(a)anthracene 2.93E-05 mg/L 4.60E-07 mg/kg-day 7.30E-01 kg-day/mg 3 1.01E-06 1 3.36E-07 8.40E-07
Benzo(a)pyrene 4.54E-05 mg/L 1.22E-06 mg/kg-day 7.30E+00 kg-day/mg 3 2.66E-05 1 8.87E-06 2.22E-05
Benzo(b)fluoranthene 6.44E-05 mg/L 1.75E-06 mg/kg-day 7.30E-01 kg-day/mg 3 3.84E-06 1 1.28E-06 3.20E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 3.69E-07 mg/kg-day 7.30E+00 kg-day/mg 3 8.09E-06 1 2.70E-06 6.74E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 9.21E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.02E-06 1 6.72E-07 1.68E-06
Trichloroethene 2.14E-04 mg/L 4.81E-08 mg/kg-day 4.60E-02 kg-day/mg 3 6.63E-09 1 2.21E-09 5.53E-09

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.
RME - Reasonable Maximum Exposure.

[(Risk for Ages 7 to <16) x 9 years] + [(Risk for Ages 16 to <19) x 3 years]
Total Exposure Duration (12 years)

The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(a) Total risk = 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.40 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)
Sediment Accessible Sitewide Ingestion

Surface Benzo(a)anthracene 3.32E+00 mg/kg 5.96E-08 mg/kg-day 7.30E-01 kg-day/mg 10 4.35E-07 3 1.31E-07 1.81E-07
Sediment Benzo(a)pyrene 3.84E+00 mg/kg 6.90E-08 mg/kg-day 7.30E+00 kg-day/mg 10 5.03E-06 3 1.51E-06 2.10E-06

Benzo(b)fluoranthene 4.52E+00 mg/kg 8.12E-08 mg/kg-day 7.30E-01 kg-day/mg 10 5.93E-07 3 1.78E-07 2.47E-07
Benzo(k)fluoranthene 2.10E+00 mg/kg 3.77E-08 mg/kg-day 7.30E-02 kg-day/mg 10 2.75E-08 3 8.26E-09 1.15E-08
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 6.23E-08 mg/kg-day 7.30E-03 kg-day/mg 10 4.55E-09 3 1.36E-09 1.90E-09
Chromium, hexavalent 7.78E+00 mg/kg 1.40E-07 mg/kg-day 5.00E-01 kg-day/mg 10 6.99E-07 3 2.10E-07 2.91E-07
Chrysene 4.53E+00 mg/kg 8.13E-08 mg/kg-day 7.30E-03 kg-day/mg 10 5.94E-09 3 1.78E-09 2.47E-09
Dibenz(a,h)anthracene 3.97E-01 mg/kg 7.13E-09 mg/kg-day 7.30E+00 kg-day/mg 10 5.20E-07 3 1.56E-07 2.17E-07
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 4.04E-08 mg/kg-day 7.30E-01 kg-day/mg 10 2.95E-07 3 8.85E-08 1.23E-07
Trichloroethene 1.63E-03 mg/kg 2.93E-11 mg/kg-day 4.60E-02 kg-day/mg 10 1.35E-11 3 4.04E-12 5.61E-12

Sediment Accessible Sitewide Dermal
Surface Benzo(a)anthracene 3.32E+00 mg/kg 3.52E-08 mg/kg-day 7.30E-01 kg-day/mg 10 2.57E-07 3 7.71E-08 1.07E-07

Sediment Benzo(a)pyrene 3.84E+00 mg/kg 4.07E-08 mg/kg-day 7.30E+00 kg-day/mg 10 2.97E-06 3 8.92E-07 1.24E-06
Benzo(b)fluoranthene 4.52E+00 mg/kg 4.79E-08 mg/kg-day 7.30E-01 kg-day/mg 10 3.50E-07 3 1.05E-07 1.46E-07
Benzo(k)fluoranthene 2.10E+00 mg/kg 2.23E-08 mg/kg-day 7.30E-02 kg-day/mg 10 1.63E-08 3 4.88E-09 6.78E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.68E-08 mg/kg-day 7.30E-03 kg-day/mg 10 2.69E-09 3 8.06E-10 1.12E-09
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 10 NA 3 NA NA
Chrysene 4.53E+00 mg/kg 4.81E-08 mg/kg-day 7.30E-03 kg-day/mg 10 3.51E-09 3 1.05E-09 1.46E-09
Dibenz(a,h)anthracene 3.97E-01 mg/kg 4.21E-09 mg/kg-day 7.30E+00 kg-day/mg 10 3.07E-07 3 9.22E-08 1.28E-07
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.39E-08 mg/kg-day 7.30E-01 kg-day/mg 10 1.74E-07 3 5.23E-08 7.26E-08
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 10 NA 3 NA NA

Sediment Accessible RM 0-3 Ingestion
Surface Benzo(a)anthracene 2.70E+00 mg/kg 4.85E-08 mg/kg-day 7.30E-01 kg-day/mg 10 3.54E-07 3 1.06E-07 1.47E-07

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 6.57E-08 mg/kg-day 7.30E+00 kg-day/mg 10 4.80E-06 3 1.44E-06 2.00E-06
Benzo(b)fluoranthene 3.70E+00 mg/kg 6.65E-08 mg/kg-day 7.30E-01 kg-day/mg 10 4.85E-07 3 1.46E-07 2.02E-07
Benzo(k)fluoranthene 2.04E+00 mg/kg 3.67E-08 mg/kg-day 7.30E-02 kg-day/mg 10 2.68E-08 3 8.03E-09 1.11E-08
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 5.19E-08 mg/kg-day 7.30E-03 kg-day/mg 10 3.79E-09 3 1.14E-09 1.58E-09
Chromium, hexavalent 7.78E+00 mg/kg 1.40E-07 mg/kg-day 5.00E-01 kg-day/mg 10 6.99E-07 3 2.10E-07 2.91E-07
Chrysene 3.65E+00 mg/kg 6.56E-08 mg/kg-day 7.30E-03 kg-day/mg 10 4.79E-09 3 1.44E-09 1.99E-09
Dibenz(a,h)anthracene 4.16E-01 mg/kg 7.47E-09 mg/kg-day 7.30E+00 kg-day/mg 10 5.45E-07 3 1.64E-07 2.27E-07
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 3.56E-08 mg/kg-day 7.30E-01 kg-day/mg 10 2.60E-07 3 7.79E-08 1.08E-07
Trichloroethene 2.10E-03 mg/kg 3.77E-11 mg/kg-day 4.60E-02 kg-day/mg 10 1.73E-11 3 5.20E-12 7.23E-12

Sediment Accessible RM 0-3 Dermal
Surface Benzo(a)anthracene 2.70E+00 mg/kg 2.86E-08 mg/kg-day 7.30E-01 kg-day/mg 10 2.09E-07 3 6.27E-08 8.71E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 3.88E-08 mg/kg-day 7.30E+00 kg-day/mg 10 2.84E-06 3 8.51E-07 1.18E-06
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.93E-08 mg/kg-day 7.30E-01 kg-day/mg 10 2.87E-07 3 8.60E-08 1.19E-07
Benzo(k)fluoranthene 2.04E+00 mg/kg 2.17E-08 mg/kg-day 7.30E-02 kg-day/mg 10 1.58E-08 3 4.74E-09 6.59E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 3.07E-08 mg/kg-day 7.30E-03 kg-day/mg 10 2.24E-09 3 6.72E-10 9.33E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 10 NA 3 NA NA
Chrysene 3.65E+00 mg/kg 3.87E-08 mg/kg-day 7.30E-03 kg-day/mg 10 2.83E-09 3 8.48E-10 1.18E-09
Dibenz(a,h)anthracene 4.16E-01 mg/kg 4.41E-09 mg/kg-day 7.30E+00 kg-day/mg 10 3.22E-07 3 9.66E-08 1.34E-07
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 2.10E-08 mg/kg-day 7.30E-01 kg-day/mg 10 1.53E-07 3 4.60E-08 6.40E-08
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 10 NA 3 NA NA

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Ages 1 to <2 
(1 year)

Age 2 to < 7
(5 years)
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TABLE 7.40 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Ages 1 to <2 
(1 year)

Age 2 to < 7
(5 years)

Sediment Accessible RM 3-6 Ingestion
Surface Benzo(a)anthracene 4.66E+00 mg/kg 8.36E-08 mg/kg-day 7.30E-01 kg-day/mg 10 6.10E-07 3 1.83E-07 2.54E-07

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 7.04E-08 mg/kg-day 7.30E+00 kg-day/mg 10 5.14E-06 3 1.54E-06 2.14E-06
Benzo(b)fluoranthene 4.39E+00 mg/kg 7.88E-08 mg/kg-day 7.30E-01 kg-day/mg 10 5.75E-07 3 1.73E-07 2.40E-07
Benzo(k)fluoranthene 1.97E+00 mg/kg 3.54E-08 mg/kg-day 7.30E-02 kg-day/mg 10 2.59E-08 3 7.76E-09 1.08E-08
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.03E-07 mg/kg-day 7.30E-03 kg-day/mg 10 1.48E-08 3 4.44E-09 6.17E-09
Chromium, hexavalent 5.39E+00 mg/kg 9.68E-08 mg/kg-day 5.00E-01 kg-day/mg 10 4.84E-07 3 1.45E-07 2.02E-07
Chrysene 7.01E+00 mg/kg 1.26E-07 mg/kg-day 7.30E-03 kg-day/mg 10 9.19E-09 3 2.76E-09 3.83E-09
Dibenz(a,h)anthracene 4.09E-01 mg/kg 7.34E-09 mg/kg-day 7.30E+00 kg-day/mg 10 5.36E-07 3 1.61E-07 2.23E-07
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 4.17E-08 mg/kg-day 7.30E-01 kg-day/mg 10 3.05E-07 3 9.14E-08 1.27E-07
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 10 ND 3 ND NA

Sediment Accessible RM 3-6 Dermal
Surface Benzo(a)anthracene 4.66E+00 mg/kg 4.94E-08 mg/kg-day 7.30E-01 kg-day/mg 10 3.61E-07 3 1.08E-07 1.50E-07

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 4.16E-08 mg/kg-day 7.30E+00 kg-day/mg 10 3.04E-06 3 9.11E-07 1.27E-06
Benzo(b)fluoranthene 4.39E+00 mg/kg 4.66E-08 mg/kg-day 7.30E-01 kg-day/mg 10 3.40E-07 3 1.02E-07 1.42E-07
Benzo(k)fluoranthene 1.97E+00 mg/kg 2.09E-08 mg/kg-day 7.30E-02 kg-day/mg 10 1.53E-08 3 4.59E-09 6.37E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.20E-07 mg/kg-day 7.30E-03 kg-day/mg 10 8.74E-09 3 2.62E-09 3.64E-09
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 10 NA 3 NA NA
Chrysene 7.01E+00 mg/kg 7.43E-08 mg/kg-day 7.30E-03 kg-day/mg 10 5.43E-09 3 1.63E-09 2.26E-09
Dibenz(a,h)anthracene 4.09E-01 mg/kg 4.34E-09 mg/kg-day 7.30E+00 kg-day/mg 10 3.17E-07 3 9.50E-08 1.32E-07
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.46E-08 mg/kg-day 7.30E-01 kg-day/mg 10 1.80E-07 3 5.40E-08 7.50E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 10 ND 3 ND NA

Sediment Accessible RM 6-9 Ingestion
Surface Benzo(a)anthracene 3.26E+00 mg/kg 5.85E-08 mg/kg-day 7.30E-01 kg-day/mg 10 4.27E-07 3 1.28E-07 1.78E-07

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 8.84E-08 mg/kg-day 7.30E+00 kg-day/mg 10 6.46E-06 3 1.94E-06 2.69E-06
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.09E-07 mg/kg-day 7.30E-01 kg-day/mg 10 7.98E-07 3 2.40E-07 3.33E-07
Benzo(k)fluoranthene 2.13E+00 mg/kg 3.82E-08 mg/kg-day 7.30E-02 kg-day/mg 10 2.79E-08 3 8.37E-09 1.16E-08
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.00E-07 mg/kg-day 7.30E-03 kg-day/mg 10 7.33E-09 3 2.20E-09 3.05E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 10 NA 3 NA NA
Chrysene 4.55E+00 mg/kg 8.17E-08 mg/kg-day 7.30E-03 kg-day/mg 10 5.97E-09 3 1.79E-09 2.49E-09
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.23E-08 mg/kg-day 7.30E+00 kg-day/mg 10 8.99E-07 3 2.70E-07 3.75E-07
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 4.69E-08 mg/kg-day 7.30E-01 kg-day/mg 10 3.42E-07 3 1.03E-07 1.43E-07
Trichloroethene 5.00E-03 mg/kg 8.98E-11 mg/kg-day 4.60E-02 kg-day/mg 10 4.13E-11 3 1.24E-11 1.72E-11

Sediment Accessible RM 6-9 Dermal
Surface Benzo(a)anthracene 3.26E+00 mg/kg 3.46E-08 mg/kg-day 7.30E-01 kg-day/mg 10 2.52E-07 3 7.57E-08 1.05E-07

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 5.22E-08 mg/kg-day 7.30E+00 kg-day/mg 10 3.81E-06 3 1.14E-06 1.59E-06
Benzo(b)fluoranthene 6.09E+00 mg/kg 6.46E-08 mg/kg-day 7.30E-01 kg-day/mg 10 4.72E-07 3 1.42E-07 1.97E-07
Benzo(k)fluoranthene 2.13E+00 mg/kg 2.26E-08 mg/kg-day 7.30E-02 kg-day/mg 10 1.65E-08 3 4.95E-09 6.87E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 5.93E-08 mg/kg-day 7.30E-03 kg-day/mg 10 4.33E-09 3 1.30E-09 1.80E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 10 NA 3 NA NA
Chrysene 4.55E+00 mg/kg 4.83E-08 mg/kg-day 7.30E-03 kg-day/mg 10 3.53E-09 3 1.06E-09 1.47E-09
Dibenz(a,h)anthracene 6.86E-01 mg/kg 7.28E-09 mg/kg-day 7.30E+00 kg-day/mg 10 5.31E-07 3 1.59E-07 2.21E-07
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.77E-08 mg/kg-day 7.30E-01 kg-day/mg 10 2.02E-07 3 6.06E-08 8.42E-08
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 10 NA 3 NA NA
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TABLE 7.40 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Ages 1 to <2 
(1 year)

Age 2 to < 7
(5 years)

Sediment Accessible RM 6-9 Ingestion
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 6.17E-08 mg/kg-day 7.30E-01 kg-day/mg 10 4.50E-07 3 1.35E-07 1.88E-07

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 7.38E-08 mg/kg-day 7.30E+00 kg-day/mg 10 5.39E-06 3 1.62E-06 2.25E-06
Benzo(b)fluoranthene 4.99E+00 mg/kg 8.95E-08 mg/kg-day 7.30E-01 kg-day/mg 10 6.53E-07 3 1.96E-07 2.72E-07
Benzo(k)fluoranthene 2.29E+00 mg/kg 4.11E-08 mg/kg-day 7.30E-02 kg-day/mg 10 3.00E-08 3 8.99E-09 1.25E-08
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 7.69E-08 mg/kg-day 7.30E-03 kg-day/mg 10 5.62E-09 3 1.69E-09 2.34E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 10 NA 3 NA NA
Chrysene 4.75E+00 mg/kg 8.54E-08 mg/kg-day 7.30E-03 kg-day/mg 10 6.23E-09 3 1.87E-09 2.60E-09
Dibenz(a,h)anthracene 4.91E-01 mg/kg 8.82E-09 mg/kg-day 7.30E+00 kg-day/mg 10 6.44E-07 3 1.93E-07 2.68E-07
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 4.34E-08 mg/kg-day 7.30E-01 kg-day/mg 10 3.17E-07 3 9.51E-08 1.32E-07
Trichloroethene 3.50E-03 mg/kg 6.29E-11 mg/kg-day 4.60E-02 kg-day/mg 10 2.89E-11 3 8.67E-12 1.20E-11

Sediment Accessible RM 6-9 Dermal
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 3.64E-08 mg/kg-day 7.30E-01 kg-day/mg 10 2.66E-07 3 7.98E-08 1.11E-07

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 4.36E-08 mg/kg-day 7.30E+00 kg-day/mg 10 3.18E-06 3 9.55E-07 1.33E-06
Benzo(b)fluoranthene 4.99E+00 mg/kg 5.29E-08 mg/kg-day 7.30E-01 kg-day/mg 10 3.86E-07 3 1.16E-07 1.61E-07
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.43E-08 mg/kg-day 7.30E-02 kg-day/mg 10 1.77E-08 3 5.31E-09 7.38E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 4.55E-08 mg/kg-day 7.30E-03 kg-day/mg 10 3.32E-09 3 9.95E-10 1.38E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 10 NA 3 NA NA
Chrysene 4.75E+00 mg/kg 5.04E-08 mg/kg-day 7.30E-03 kg-day/mg 10 3.68E-09 3 1.10E-09 1.53E-09
Dibenz(a,h)anthracene 4.91E-01 mg/kg 5.21E-09 mg/kg-day 7.30E+00 kg-day/mg 10 3.80E-07 3 1.14E-07 1.58E-07
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.56E-08 mg/kg-day 7.30E-01 kg-day/mg 10 1.87E-07 3 5.62E-08 7.80E-08
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 10 NA 3 NA NA

Sediment Accessible RM 9-12 Ingestion
Surface Benzo(a)anthracene 4.92E+00 mg/kg 8.83E-08 mg/kg-day 7.30E-01 kg-day/mg 10 6.45E-07 3 1.93E-07 2.69E-07

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 9.54E-08 mg/kg-day 7.30E+00 kg-day/mg 10 6.97E-06 3 2.09E-06 2.90E-06
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.19E-07 mg/kg-day 7.30E-01 kg-day/mg 10 8.71E-07 3 2.61E-07 3.63E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 5.62E-08 mg/kg-day 7.30E-02 kg-day/mg 10 4.10E-08 3 1.23E-08 1.71E-08
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 5.14E-08 mg/kg-day 7.30E-03 kg-day/mg 10 3.75E-09 3 1.12E-09 1.56E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 10 NA 3 NA NA
Chrysene 4.34E+00 mg/kg 7.80E-08 mg/kg-day 7.30E-03 kg-day/mg 10 5.69E-09 3 1.71E-09 2.37E-09
Dibenz(a,h)anthracene 4.54E-01 mg/kg 8.15E-09 mg/kg-day 7.30E+00 kg-day/mg 10 5.95E-07 3 1.79E-07 2.48E-07
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 3.68E-08 mg/kg-day 7.30E-01 kg-day/mg 10 2.68E-07 3 8.05E-08 1.12E-07
Trichloroethene 6.00E-03 mg/kg 1.08E-10 mg/kg-day 4.60E-02 kg-day/mg 10 4.96E-11 3 1.49E-11 2.07E-11

Sediment Accessible RM 9-12 Dermal
Surface Benzo(a)anthracene 4.92E+00 mg/kg 5.22E-08 mg/kg-day 7.30E-01 kg-day/mg 10 3.81E-07 3 1.14E-07 1.59E-07

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 5.64E-08 mg/kg-day 7.30E+00 kg-day/mg 10 4.12E-06 3 1.23E-06 1.71E-06
Benzo(b)fluoranthene 6.65E+00 mg/kg 7.05E-08 mg/kg-day 7.30E-01 kg-day/mg 10 5.15E-07 3 1.54E-07 2.14E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 3.32E-08 mg/kg-day 7.30E-02 kg-day/mg 10 2.42E-08 3 7.26E-09 1.01E-08
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 3.03E-08 mg/kg-day 7.30E-03 kg-day/mg 10 2.21E-09 3 6.64E-10 9.23E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 10 NA 3 NA NA
Chrysene 4.34E+00 mg/kg 4.61E-08 mg/kg-day 7.30E-03 kg-day/mg 10 3.36E-09 3 1.01E-09 1.40E-09
Dibenz(a,h)anthracene 4.54E-01 mg/kg 4.82E-09 mg/kg-day 7.30E+00 kg-day/mg 10 3.52E-07 3 1.05E-07 1.46E-07
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 2.17E-08 mg/kg-day 7.30E-01 kg-day/mg 10 1.59E-07 3 4.76E-08 6.61E-08
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 10 NA 3 NA NA

3 of 5
AECOM

Final

July 2017



TABLE 7.40 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Ages 1 to <2 
(1 year)

Age 2 to < 7
(5 years)

Sediment Accessible RM 12-15 Ingestion
Surface Benzo(a)anthracene 2.57E+00 mg/kg 4.62E-08 mg/kg-day 7.30E-01 kg-day/mg 10 3.37E-07 3 1.01E-07 1.41E-07

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 5.46E-08 mg/kg-day 7.30E+00 kg-day/mg 10 3.99E-06 3 1.20E-06 1.66E-06
Benzo(b)fluoranthene 3.75E+00 mg/kg 6.73E-08 mg/kg-day 7.30E-01 kg-day/mg 10 4.92E-07 3 1.47E-07 2.05E-07
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.11E-08 mg/kg-day 7.30E-02 kg-day/mg 10 2.27E-08 3 6.81E-09 9.46E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 2.98E-08 mg/kg-day 7.30E-03 kg-day/mg 10 2.17E-09 3 6.52E-10 9.06E-10
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 10 ND 3 ND NA
Chrysene 3.60E+00 mg/kg 6.47E-08 mg/kg-day 7.30E-03 kg-day/mg 10 4.72E-09 3 1.42E-09 1.97E-09
Dibenz(a,h)anthracene 3.29E-01 mg/kg 5.91E-09 mg/kg-day 7.30E+00 kg-day/mg 10 4.31E-07 3 1.29E-07 1.80E-07
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 3.39E-08 mg/kg-day 7.30E-01 kg-day/mg 10 2.47E-07 3 7.42E-08 1.03E-07
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 10 ND 3 ND NA

Sediment Accessible RM 12-15 Dermal
Surface Benzo(a)anthracene 2.57E+00 mg/kg 2.73E-08 mg/kg-day 7.30E-01 kg-day/mg 10 1.99E-07 3 5.98E-08 8.30E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 3.22E-08 mg/kg-day 7.30E+00 kg-day/mg 10 2.35E-06 3 7.06E-07 9.81E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.98E-08 mg/kg-day 7.30E-01 kg-day/mg 10 2.90E-07 3 8.71E-08 1.21E-07
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.84E-08 mg/kg-day 7.30E-02 kg-day/mg 10 1.34E-08 3 4.02E-09 5.59E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.76E-08 mg/kg-day 7.30E-03 kg-day/mg 10 1.28E-09 3 3.85E-10 5.35E-10
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 10 ND 3 ND NA
Chrysene 3.60E+00 mg/kg 3.82E-08 mg/kg-day 7.30E-03 kg-day/mg 10 2.79E-09 3 8.37E-10 1.16E-09
Dibenz(a,h)anthracene 3.29E-01 mg/kg 3.49E-09 mg/kg-day 7.30E+00 kg-day/mg 10 2.55E-07 3 7.64E-08 1.06E-07
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 2.00E-08 mg/kg-day 7.30E-01 kg-day/mg 10 1.46E-07 3 4.38E-08 6.09E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 10 ND 3 ND NA

Sediment Accessible RM 15-17.4 Ingestion
Surface Benzo(a)anthracene 4.16E+00 mg/kg 7.48E-08 mg/kg-day 7.30E-01 kg-day/mg 10 5.46E-07 3 1.64E-07 2.27E-07

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 8.65E-08 mg/kg-day 7.30E+00 kg-day/mg 10 6.31E-06 3 1.89E-06 2.63E-06
Benzo(b)fluoranthene 4.82E+00 mg/kg 8.65E-08 mg/kg-day 7.30E-01 kg-day/mg 10 6.31E-07 3 1.89E-07 2.63E-07
Benzo(k)fluoranthene 2.18E+00 mg/kg 3.91E-08 mg/kg-day 7.30E-02 kg-day/mg 10 2.86E-08 3 8.57E-09 1.19E-08
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 4.80E-08 mg/kg-day 7.30E-03 kg-day/mg 10 3.50E-09 3 1.05E-09 1.46E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 10 NA 3 NA NA
Chrysene 5.04E+00 mg/kg 9.05E-08 mg/kg-day 7.30E-03 kg-day/mg 10 6.61E-09 3 1.98E-09 2.75E-09
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.59E-08 mg/kg-day 7.30E+00 kg-day/mg 10 1.16E-06 3 3.48E-07 4.84E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 4.03E-08 mg/kg-day 7.30E-01 kg-day/mg 10 2.94E-07 3 8.82E-08 1.23E-07
Trichloroethene 3.00E-04 mg/kg 5.39E-12 mg/kg-day 4.60E-02 kg-day/mg 10 2.48E-12 3 7.43E-13 1.03E-12

Sediment Accessible RM 15-17.4 Dermal
Surface Benzo(a)anthracene 4.16E+00 mg/kg 4.42E-08 mg/kg-day 7.30E-01 kg-day/mg 10 3.22E-07 3 9.67E-08 1.34E-07

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 5.11E-08 mg/kg-day 7.30E+00 kg-day/mg 10 3.73E-06 3 1.12E-06 1.55E-06
Benzo(b)fluoranthene 4.82E+00 mg/kg 5.11E-08 mg/kg-day 7.30E-01 kg-day/mg 10 3.73E-07 3 1.12E-07 1.55E-07
Benzo(k)fluoranthene 2.18E+00 mg/kg 2.31E-08 mg/kg-day 7.30E-02 kg-day/mg 10 1.69E-08 3 5.06E-09 7.03E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.83E-08 mg/kg-day 7.30E-03 kg-day/mg 10 2.07E-09 3 6.21E-10 8.62E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 10 NA 3 NA NA
Chrysene 5.04E+00 mg/kg 5.35E-08 mg/kg-day 7.30E-03 kg-day/mg 10 3.90E-09 3 1.17E-09 1.63E-09
Dibenz(a,h)anthracene 8.86E-01 mg/kg 9.40E-09 mg/kg-day 7.30E+00 kg-day/mg 10 6.86E-07 3 2.06E-07 2.86E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.38E-08 mg/kg-day 7.30E-01 kg-day/mg 10 1.74E-07 3 5.21E-08 7.24E-08
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 10 NA 3 NA NA
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TABLE 7.40 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Ages 1 to <2 
(1 year)

Age 2 to < 7
(5 years)

Surface Water Surface Water Sitewide Ingestion
Benzo(a)anthracene 2.93E-05 mg/L 1.32E-10 mg/kg-day 7.30E-01 kg-day/mg 10 9.60E-10 3 2.88E-10 4.00E-10
Benzo(a)pyrene 4.54E-05 mg/L 2.04E-10 mg/kg-day 7.30E+00 kg-day/mg 10 1.49E-08 3 4.46E-09 6.20E-09
Benzo(b)fluoranthene 6.44E-05 mg/L 2.89E-10 mg/kg-day 7.30E-01 kg-day/mg 10 2.11E-09 3 6.33E-10 8.79E-10
Dibenz(a,h)anthracene 8.90E-06 mg/L 4.00E-11 mg/kg-day 7.30E+00 kg-day/mg 10 2.92E-09 3 8.75E-10 1.22E-09
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.46E-10 mg/kg-day 7.30E-01 kg-day/mg 10 1.07E-09 3 3.21E-10 4.45E-10
Trichloroethene 2.14E-04 mg/L 9.61E-10 mg/kg-day 4.60E-02 kg-day/mg 10 4.42E-10 3 1.33E-10 1.84E-10

Surface Water Surface Water Sitewide Dermal
Benzo(a)anthracene 2.93E-05 mg/L 2.23E-08 mg/kg-day 7.30E-01 kg-day/mg 10 1.63E-07 3 4.89E-08 6.78E-08
Benzo(a)pyrene 4.54E-05 mg/L 5.89E-08 mg/kg-day 7.30E+00 kg-day/mg 10 4.30E-06 3 1.29E-06 1.79E-06
Benzo(b)fluoranthene 6.44E-05 mg/L 8.49E-08 mg/kg-day 7.30E-01 kg-day/mg 10 6.20E-07 3 1.86E-07 2.58E-07
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.79E-08 mg/kg-day 7.30E+00 kg-day/mg 10 1.31E-06 3 3.92E-07 5.44E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 4.46E-08 mg/kg-day 7.30E-01 kg-day/mg 10 3.26E-07 3 9.77E-08 1.36E-07
Trichloroethene 2.14E-04 mg/L 2.14E-09 mg/kg-day 4.60E-02 kg-day/mg 10 9.85E-10 3 2.95E-10 4.10E-10

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.
RME - Reasonable Maximum Exposure.

[(Risk for Ages 1 to <2) x 1 years] + [(Risk for Ages 2 to <7) x 5 years]
Total Exposure Duration (6 years)

The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(a) Total risk = 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.41 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(12 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)
Sediment Accessible Sitewide Ingestion

Surface Benzo(a)anthracene 3.32E+00 mg/kg 5.85E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.28E-07 1 4.27E-08 1.07E-07
Sediment Benzo(a)pyrene 3.84E+00 mg/kg 6.76E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.48E-06 1 4.94E-07 1.23E-06

Benzo(b)fluoranthene 4.52E+00 mg/kg 7.96E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.74E-07 1 5.81E-08 1.45E-07
Benzo(k)fluoranthene 2.10E+00 mg/kg 3.70E-08 mg/kg-day 7.30E-02 kg-day/mg 3 8.10E-09 1 2.70E-09 6.75E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 6.11E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.34E-09 1 4.46E-10 1.12E-09
Chromium, hexavalent 7.78E+00 mg/kg 1.37E-07 mg/kg-day 5.00E-01 kg-day/mg 3 2.06E-07 1 6.85E-08 1.71E-07
Chrysene 4.53E+00 mg/kg 7.98E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.75E-09 1 5.82E-10 1.46E-09
Dibenz(a,h)anthracene 3.97E-01 mg/kg 6.99E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.53E-07 1 5.10E-08 1.28E-07
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 3.96E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.68E-08 1 2.89E-08 7.23E-08
Trichloroethene 1.63E-03 mg/kg 2.87E-11 mg/kg-day 4.60E-02 kg-day/mg 3 3.96E-12 1 1.32E-12 3.30E-12

Sediment Accessible Sitewide Dermal
Surface Benzo(a)anthracene 3.32E+00 mg/kg 1.35E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.95E-07 1 9.85E-08 2.46E-07

Sediment Benzo(a)pyrene 3.84E+00 mg/kg 1.56E-07 mg/kg-day 7.30E+00 kg-day/mg 3 3.42E-06 1 1.14E-06 2.85E-06
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.84E-07 mg/kg-day 7.30E-01 kg-day/mg 3 4.02E-07 1 1.34E-07 3.35E-07
Benzo(k)fluoranthene 2.10E+00 mg/kg 8.53E-08 mg/kg-day 7.30E-02 kg-day/mg 3 1.87E-08 1 6.23E-09 1.56E-08
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.41E-07 mg/kg-day 7.30E-03 kg-day/mg 3 3.09E-09 1 1.03E-09 2.57E-09
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.53E+00 mg/kg 1.84E-07 mg/kg-day 7.30E-03 kg-day/mg 3 4.03E-09 1 1.34E-09 3.36E-09
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.61E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.53E-07 1 1.18E-07 2.94E-07
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 9.14E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.00E-07 1 6.67E-08 1.67E-07
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Sediment Accessible RM 0-3 Ingestion
Surface Benzo(a)anthracene 2.70E+00 mg/kg 4.76E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.04E-07 1 3.47E-08 8.68E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 6.45E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.41E-06 1 4.71E-07 1.18E-06
Benzo(b)fluoranthene 3.70E+00 mg/kg 6.52E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.43E-07 1 4.76E-08 1.19E-07
Benzo(k)fluoranthene 2.04E+00 mg/kg 3.59E-08 mg/kg-day 7.30E-02 kg-day/mg 3 7.87E-09 1 2.62E-09 6.56E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 5.09E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.12E-09 1 3.72E-10 9.30E-10
Chromium, hexavalent 7.78E+00 mg/kg 1.37E-07 mg/kg-day 5.00E-01 kg-day/mg 3 2.06E-07 1 6.85E-08 1.71E-07
Chrysene 3.65E+00 mg/kg 6.43E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.41E-09 1 4.70E-10 1.17E-09
Dibenz(a,h)anthracene 4.16E-01 mg/kg 7.33E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.60E-07 1 5.35E-08 1.34E-07
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 3.49E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.64E-08 1 2.55E-08 6.37E-08
Trichloroethene 2.10E-03 mg/kg 3.70E-11 mg/kg-day 4.60E-02 kg-day/mg 3 5.10E-12 1 1.70E-12 4.25E-12

Sediment Accessible RM 0-3 Dermal
Surface Benzo(a)anthracene 2.70E+00 mg/kg 1.10E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.40E-07 1 8.01E-08 2.00E-07

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 1.49E-07 mg/kg-day 7.30E+00 kg-day/mg 3 3.26E-06 1 1.09E-06 2.71E-06
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.50E-07 mg/kg-day 7.30E-01 kg-day/mg 3 3.29E-07 1 1.10E-07 2.74E-07
Benzo(k)fluoranthene 2.04E+00 mg/kg 8.29E-08 mg/kg-day 7.30E-02 kg-day/mg 3 1.82E-08 1 6.05E-09 1.51E-08
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.17E-07 mg/kg-day 7.30E-03 kg-day/mg 3 2.57E-09 1 8.58E-10 2.14E-09
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 3.65E+00 mg/kg 1.48E-07 mg/kg-day 7.30E-03 kg-day/mg 3 3.25E-09 1 1.08E-09 2.71E-09
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.69E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.70E-07 1 1.23E-07 3.08E-07
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 8.05E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.76E-07 1 5.88E-08 1.47E-07
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Intake/Exposure Concentration CSF Age 7 to<16
(9 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations
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TABLE 7.41 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(12 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF Age 7 to<16
(9 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations

Sediment Accessible RM 3-6 Ingestion
Surface Benzo(a)anthracene 4.66E+00 mg/kg 8.20E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.80E-07 1 5.99E-08 1.50E-07

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 6.91E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.51E-06 1 5.04E-07 1.26E-06
Benzo(b)fluoranthene 4.39E+00 mg/kg 7.73E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.69E-07 1 5.64E-08 1.41E-07
Benzo(k)fluoranthene 1.97E+00 mg/kg 3.48E-08 mg/kg-day 7.30E-02 kg-day/mg 3 7.61E-09 1 2.54E-09 6.35E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.99E-07 mg/kg-day 7.30E-03 kg-day/mg 3 4.35E-09 1 1.45E-09 3.63E-09
Chromium, hexavalent 5.39E+00 mg/kg 9.49E-08 mg/kg-day 5.00E-01 kg-day/mg 3 1.42E-07 1 4.75E-08 1.19E-07
Chrysene 7.01E+00 mg/kg 1.23E-07 mg/kg-day 7.30E-03 kg-day/mg 3 2.70E-09 1 9.01E-10 2.25E-09
Dibenz(a,h)anthracene 4.09E-01 mg/kg 7.20E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.58E-07 1 5.26E-08 1.31E-07
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 4.09E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.96E-08 1 2.99E-08 7.47E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 3-6 Dermal
Surface Benzo(a)anthracene 4.66E+00 mg/kg 1.89E-07 mg/kg-day 7.30E-01 kg-day/mg 3 4.14E-07 1 1.38E-07 3.45E-07

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 1.59E-07 mg/kg-day 7.30E+00 kg-day/mg 3 3.49E-06 1 1.16E-06 2.91E-06
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.78E-07 mg/kg-day 7.30E-01 kg-day/mg 3 3.91E-07 1 1.30E-07 3.25E-07
Benzo(k)fluoranthene 1.97E+00 mg/kg 8.02E-08 mg/kg-day 7.30E-02 kg-day/mg 3 1.76E-08 1 5.85E-09 1.46E-08
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 4.59E-07 mg/kg-day 7.30E-03 kg-day/mg 3 1.00E-08 1 3.35E-09 8.37E-09
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 7.01E+00 mg/kg 2.85E-07 mg/kg-day 7.30E-03 kg-day/mg 3 6.24E-09 1 2.08E-09 5.20E-09
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.66E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.64E-07 1 1.21E-07 3.03E-07
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 9.44E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.07E-07 1 6.89E-08 1.72E-07
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 6-9 Ingestion
Surface Benzo(a)anthracene 3.26E+00 mg/kg 5.74E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.26E-07 1 4.19E-08 1.05E-07

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 8.67E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.90E-06 1 6.33E-07 1.58E-06
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.07E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.35E-07 1 7.83E-08 1.96E-07
Benzo(k)fluoranthene 2.13E+00 mg/kg 3.75E-08 mg/kg-day 7.30E-02 kg-day/mg 3 8.21E-09 1 2.74E-09 6.84E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 9.85E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.16E-09 1 7.19E-10 1.80E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.55E+00 mg/kg 8.02E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.76E-09 1 5.85E-10 1.46E-09
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.21E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.65E-07 1 8.82E-08 2.21E-07
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 4.60E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.01E-07 1 3.35E-08 8.39E-08
Trichloroethene 5.00E-03 mg/kg 8.81E-11 mg/kg-day 4.60E-02 kg-day/mg 3 1.22E-11 1 4.05E-12 1.01E-11

Sediment Accessible RM 6-9 Dermal
Surface Benzo(a)anthracene 3.26E+00 mg/kg 1.32E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.90E-07 1 9.67E-08 2.42E-07

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 2.00E-07 mg/kg-day 7.30E+00 kg-day/mg 3 4.38E-06 1 1.46E-06 3.65E-06
Benzo(b)fluoranthene 6.09E+00 mg/kg 2.47E-07 mg/kg-day 7.30E-01 kg-day/mg 3 5.42E-07 1 1.81E-07 4.52E-07
Benzo(k)fluoranthene 2.13E+00 mg/kg 8.65E-08 mg/kg-day 7.30E-02 kg-day/mg 3 1.89E-08 1 6.31E-09 1.58E-08
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 2.27E-07 mg/kg-day 7.30E-03 kg-day/mg 3 4.97E-09 1 1.66E-09 4.15E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.55E+00 mg/kg 1.85E-07 mg/kg-day 7.30E-03 kg-day/mg 3 4.05E-09 1 1.35E-09 3.38E-09
Dibenz(a,h)anthracene 6.86E-01 mg/kg 2.79E-08 mg/kg-day 7.30E+00 kg-day/mg 3 6.10E-07 1 2.03E-07 5.09E-07
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.06E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.32E-07 1 7.74E-08 1.93E-07
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.41 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(12 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF Age 7 to<16
(9 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations

Sediment Accessible RM 6-9 Ingestion
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 6.05E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.33E-07 1 4.42E-08 1.10E-07

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 7.24E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.59E-06 1 5.29E-07 1.32E-06
Benzo(b)fluoranthene 4.99E+00 mg/kg 8.78E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.92E-07 1 6.41E-08 1.60E-07
Benzo(k)fluoranthene 2.29E+00 mg/kg 4.03E-08 mg/kg-day 7.30E-02 kg-day/mg 3 8.82E-09 1 2.94E-09 7.35E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 7.55E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.65E-09 1 5.51E-10 1.38E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.75E+00 mg/kg 8.37E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.83E-09 1 6.11E-10 1.53E-09
Dibenz(a,h)anthracene 4.91E-01 mg/kg 8.65E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.89E-07 1 6.31E-08 1.58E-07
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 4.26E-08 mg/kg-day 7.30E-01 kg-day/mg 3 9.32E-08 1 3.11E-08 7.77E-08
Trichloroethene 3.50E-03 mg/kg 6.16E-11 mg/kg-day 4.60E-02 kg-day/mg 3 8.51E-12 1 2.84E-12 7.09E-12

Sediment Accessible RM 6-9 Dermal
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 1.40E-07 mg/kg-day 7.30E-01 kg-day/mg 3 3.06E-07 1 1.02E-07 2.55E-07

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 1.67E-07 mg/kg-day 7.30E+00 kg-day/mg 3 3.66E-06 1 1.22E-06 3.05E-06
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.03E-07 mg/kg-day 7.30E-01 kg-day/mg 3 4.44E-07 1 1.48E-07 3.70E-07
Benzo(k)fluoranthene 2.29E+00 mg/kg 9.29E-08 mg/kg-day 7.30E-02 kg-day/mg 3 2.03E-08 1 6.78E-09 1.69E-08
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.74E-07 mg/kg-day 7.30E-03 kg-day/mg 3 3.81E-09 1 1.27E-09 3.18E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.75E+00 mg/kg 1.93E-07 mg/kg-day 7.30E-03 kg-day/mg 3 4.23E-09 1 1.41E-09 3.52E-09
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.99E-08 mg/kg-day 7.30E+00 kg-day/mg 3 4.37E-07 1 1.46E-07 3.64E-07
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 9.82E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.15E-07 1 7.17E-08 1.79E-07
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Sediment Accessible RM 9-12 Ingestion
Surface Benzo(a)anthracene 4.92E+00 mg/kg 8.66E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.90E-07 1 6.32E-08 1.58E-07

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 9.36E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.05E-06 1 6.83E-07 1.71E-06
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.17E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.56E-07 1 8.55E-08 2.14E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 5.51E-08 mg/kg-day 7.30E-02 kg-day/mg 3 1.21E-08 1 4.02E-09 1.01E-08
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 5.04E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.10E-09 1 3.68E-10 9.19E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.34E+00 mg/kg 7.65E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.68E-09 1 5.59E-10 1.40E-09
Dibenz(a,h)anthracene 4.54E-01 mg/kg 8.00E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.75E-07 1 5.84E-08 1.46E-07
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 3.61E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.90E-08 1 2.63E-08 6.58E-08
Trichloroethene 6.00E-03 mg/kg 1.06E-10 mg/kg-day 4.60E-02 kg-day/mg 3 1.46E-11 1 4.86E-12 1.22E-11

Sediment Accessible RM 9-12 Dermal
Surface Benzo(a)anthracene 4.92E+00 mg/kg 2.00E-07 mg/kg-day 7.30E-01 kg-day/mg 3 4.37E-07 1 1.46E-07 3.65E-07

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 2.16E-07 mg/kg-day 7.30E+00 kg-day/mg 3 4.73E-06 1 1.58E-06 3.94E-06
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.70E-07 mg/kg-day 7.30E-01 kg-day/mg 3 5.91E-07 1 1.97E-07 4.93E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.27E-07 mg/kg-day 7.30E-02 kg-day/mg 3 2.78E-08 1 9.27E-09 2.32E-08
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.16E-07 mg/kg-day 7.30E-03 kg-day/mg 3 2.54E-09 1 8.48E-10 2.12E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.34E+00 mg/kg 1.76E-07 mg/kg-day 7.30E-03 kg-day/mg 3 3.87E-09 1 1.29E-09 3.22E-09
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.84E-08 mg/kg-day 7.30E+00 kg-day/mg 3 4.04E-07 1 1.35E-07 3.37E-07
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 8.32E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.82E-07 1 6.07E-08 1.52E-07
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.41 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(12 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF Age 7 to<16
(9 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations

Sediment Accessible RM 12-15 Ingestion
Surface Benzo(a)anthracene 2.57E+00 mg/kg 4.53E-08 mg/kg-day 7.30E-01 kg-day/mg 3 9.92E-08 1 3.31E-08 8.27E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 5.35E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.17E-06 1 3.91E-07 9.77E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 6.60E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.45E-07 1 4.82E-08 1.21E-07
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.05E-08 mg/kg-day 7.30E-02 kg-day/mg 3 6.68E-09 1 2.23E-09 5.56E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 2.92E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.40E-10 1 2.13E-10 5.33E-10
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND 1 ND ND
Chrysene 3.60E+00 mg/kg 6.34E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.39E-09 1 4.63E-10 1.16E-09
Dibenz(a,h)anthracene 3.29E-01 mg/kg 5.79E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.27E-07 1 4.23E-08 1.06E-07
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 3.32E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.28E-08 1 2.43E-08 6.07E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 12-15 Dermal
Surface Benzo(a)anthracene 2.57E+00 mg/kg 1.05E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.29E-07 1 7.63E-08 1.91E-07

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 1.24E-07 mg/kg-day 7.30E+00 kg-day/mg 3 2.70E-06 1 9.02E-07 2.25E-06
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.52E-07 mg/kg-day 7.30E-01 kg-day/mg 3 3.34E-07 1 1.11E-07 2.78E-07
Benzo(k)fluoranthene 1.73E+00 mg/kg 7.03E-08 mg/kg-day 7.30E-02 kg-day/mg 3 1.54E-08 1 5.13E-09 1.28E-08
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 6.74E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.48E-09 1 4.92E-10 1.23E-09
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND 1 ND ND
Chrysene 3.60E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-03 kg-day/mg 3 3.20E-09 1 1.07E-09 2.67E-09
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.34E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.93E-07 1 9.76E-08 2.44E-07
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 7.67E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.68E-07 1 5.60E-08 1.40E-07
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 15-17.4 Ingestion
Surface Benzo(a)anthracene 4.16E+00 mg/kg 7.33E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.61E-07 1 5.35E-08 1.34E-07

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 8.48E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.86E-06 1 6.19E-07 1.55E-06
Benzo(b)fluoranthene 4.82E+00 mg/kg 8.48E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.86E-07 1 6.19E-08 1.55E-07
Benzo(k)fluoranthene 2.18E+00 mg/kg 3.84E-08 mg/kg-day 7.30E-02 kg-day/mg 3 8.40E-09 1 2.80E-09 7.00E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 4.70E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.03E-09 1 3.43E-10 8.59E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 5.04E+00 mg/kg 8.87E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.94E-09 1 6.48E-10 1.62E-09
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.56E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.42E-07 1 1.14E-07 2.85E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 3.95E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.65E-08 1 2.88E-08 7.21E-08
Trichloroethene 3.00E-04 mg/kg 5.28E-12 mg/kg-day 4.60E-02 kg-day/mg 3 7.29E-13 1 2.43E-13 6.08E-13

Sediment Accessible RM 15-17.4 Dermal
Surface Benzo(a)anthracene 4.16E+00 mg/kg 1.69E-07 mg/kg-day 7.30E-01 kg-day/mg 3 3.70E-07 1 1.23E-07 3.09E-07

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 1.96E-07 mg/kg-day 7.30E+00 kg-day/mg 3 4.28E-06 1 1.43E-06 3.57E-06
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.96E-07 mg/kg-day 7.30E-01 kg-day/mg 3 4.28E-07 1 1.43E-07 3.57E-07
Benzo(k)fluoranthene 2.18E+00 mg/kg 8.85E-08 mg/kg-day 7.30E-02 kg-day/mg 3 1.94E-08 1 6.46E-09 1.62E-08
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.09E-07 mg/kg-day 7.30E-03 kg-day/mg 3 2.38E-09 1 7.92E-10 1.98E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 5.04E+00 mg/kg 2.05E-07 mg/kg-day 7.30E-03 kg-day/mg 3 4.48E-09 1 1.49E-09 3.74E-09
Dibenz(a,h)anthracene 8.86E-01 mg/kg 3.60E-08 mg/kg-day 7.30E+00 kg-day/mg 3 7.88E-07 1 2.63E-07 6.57E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 9.11E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.00E-07 1 6.65E-08 1.66E-07
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.41 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(12 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF Age 7 to<16
(9 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations

Surface Water Surface Water Sitewide Ingestion
Benzo(a)anthracene 2.93E-05 mg/L 2.58E-10 mg/kg-day 7.30E-01 kg-day/mg 3 5.65E-10 1 1.88E-10 4.71E-10
Benzo(a)pyrene 4.54E-05 mg/L 4.00E-10 mg/kg-day 7.30E+00 kg-day/mg 3 8.76E-09 1 2.92E-09 7.30E-09
Benzo(b)fluoranthene 6.44E-05 mg/L 5.67E-10 mg/kg-day 7.30E-01 kg-day/mg 3 1.24E-09 1 4.14E-10 1.04E-09
Dibenz(a,h)anthracene 8.90E-06 mg/L 7.84E-11 mg/kg-day 7.30E+00 kg-day/mg 3 1.72E-09 1 5.72E-10 1.43E-09
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 2.87E-10 mg/kg-day 7.30E-01 kg-day/mg 3 6.29E-10 1 2.10E-10 5.24E-10
Trichloroethene 2.14E-04 mg/L 1.88E-09 mg/kg-day 4.60E-02 kg-day/mg 3 2.60E-10 1 8.67E-11 2.17E-10

Surface Water Surface Water Sitewide Dermal
Benzo(a)anthracene 2.93E-05 mg/L 8.54E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.87E-07 1 6.24E-08 1.56E-07
Benzo(a)pyrene 4.54E-05 mg/L 2.26E-07 mg/kg-day 7.30E+00 kg-day/mg 3 4.94E-06 1 1.65E-06 4.12E-06
Benzo(b)fluoranthene 6.44E-05 mg/L 3.25E-07 mg/kg-day 7.30E-01 kg-day/mg 3 7.12E-07 1 2.37E-07 5.93E-07
Dibenz(a,h)anthracene 8.90E-06 mg/L 6.85E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.50E-06 1 5.00E-07 1.25E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.71E-07 mg/kg-day 7.30E-01 kg-day/mg 3 3.74E-07 1 1.25E-07 3.12E-07
Trichloroethene 2.14E-04 mg/L 8.20E-09 mg/kg-day 4.60E-02 kg-day/mg 3 1.13E-09 1 3.77E-10 9.43E-10

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.
RME - Reasonable Maximum Exposure.

[(Risk for Ages 7 to <16) x 9 years] + [(Risk for Ages 16 to <19) x 3 years]
Total Exposure Duration (12 years)

The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(a) Total risk = 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.42 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER OLDER CHILD (7 TO <14)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)
Sediment Accessible Sitewide Ingestion

Surface Benzo(a)anthracene 3.32E+00 mg/kg 1.44E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.16E-08
Sediment Benzo(a)pyrene 3.84E+00 mg/kg 1.67E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.65E-07

Benzo(b)fluoranthene 4.52E+00 mg/kg 1.96E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.30E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 9.12E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.00E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.51E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.30E-10
Chromium, hexavalent 7.78E+00 mg/kg 3.38E-08 mg/kg-day 5.00E-01 kg-day/mg 3 5.07E-08
Chrysene 4.53E+00 mg/kg 1.97E-08 mg/kg-day 7.30E-03 kg-day/mg 3 4.31E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.72E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.78E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 9.77E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.14E-08
Trichloroethene 1.63E-03 mg/kg 7.08E-12 mg/kg-day 4.60E-02 kg-day/mg 3 9.77E-13

Sediment Accessible Sitewide Dermal
Surface Benzo(a)anthracene 3.32E+00 mg/kg 2.96E-08 mg/kg-day 7.30E-01 kg-day/mg 3 6.47E-08

Sediment Benzo(a)pyrene 3.84E+00 mg/kg 3.42E-08 mg/kg-day 7.30E+00 kg-day/mg 3 7.49E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 4.02E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.81E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.87E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.09E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.09E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.77E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.53E+00 mg/kg 4.03E-08 mg/kg-day 7.30E-03 kg-day/mg 3 8.83E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.53E-09 mg/kg-day 7.30E+00 kg-day/mg 3 7.74E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.00E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.39E-08
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Sediment Accessible RM 0-3 Ingestion
Surface Benzo(a)anthracene 2.70E+00 mg/kg 1.17E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.57E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 1.59E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.48E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.61E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.52E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 8.87E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.94E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.26E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.75E-10
Chromium, hexavalent 7.78E+00 mg/kg 3.38E-08 mg/kg-day 5.00E-01 kg-day/mg 3 5.07E-08
Chrysene 3.65E+00 mg/kg 1.59E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.47E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.81E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.96E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 8.61E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.89E-08
Trichloroethene 2.10E-03 mg/kg 9.12E-12 mg/kg-day 4.60E-02 kg-day/mg 3 1.26E-12

Sediment Accessible RM 0-3 Dermal
Surface Benzo(a)anthracene 2.70E+00 mg/kg 2.40E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.26E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 3.26E-08 mg/kg-day 7.30E+00 kg-day/mg 3 7.14E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.30E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.22E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.82E-08 mg/kg-day 7.30E-02 kg-day/mg 3 3.98E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.57E-08 mg/kg-day 7.30E-03 kg-day/mg 3 5.64E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 3.65E+00 mg/kg 3.25E-08 mg/kg-day 7.30E-03 kg-day/mg 3 7.12E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.70E-09 mg/kg-day 7.30E+00 kg-day/mg 3 8.11E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.76E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.86E-08
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to < 14
(7 years)

1 of 5
AECOM

Final

July 2017



TABLE 7.42 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER OLDER CHILD (7 TO <14)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to < 14
(7 years)

Sediment Accessible RM 3-6 Ingestion
Surface Benzo(a)anthracene 4.66E+00 mg/kg 2.02E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.43E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 1.70E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.73E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.91E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.17E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 8.57E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.88E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 4.90E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.07E-09
Chromium, hexavalent 5.39E+00 mg/kg 2.34E-08 mg/kg-day 5.00E-01 kg-day/mg 3 3.51E-08
Chrysene 7.01E+00 mg/kg 3.04E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.67E-10
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.78E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.89E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.01E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.21E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 3-6 Dermal
Surface Benzo(a)anthracene 4.66E+00 mg/kg 4.15E-08 mg/kg-day 7.30E-01 kg-day/mg 3 9.08E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 3.49E-08 mg/kg-day 7.30E+00 kg-day/mg 3 7.65E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.91E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.56E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.76E-08 mg/kg-day 7.30E-02 kg-day/mg 3 3.85E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.01E-07 mg/kg-day 7.30E-03 kg-day/mg 3 2.20E-09
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 7.01E+00 mg/kg 6.24E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.37E-09
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.64E-09 mg/kg-day 7.30E+00 kg-day/mg 3 7.97E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.07E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.53E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 6-9 Ingestion
Surface Benzo(a)anthracene 3.26E+00 mg/kg 1.42E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.10E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 2.14E-08 mg/kg-day 7.30E+00 kg-day/mg 3 4.68E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 2.65E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.79E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 9.25E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.03E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 2.43E-08 mg/kg-day 7.30E-03 kg-day/mg 3 5.32E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.55E+00 mg/kg 1.98E-08 mg/kg-day 7.30E-03 kg-day/mg 3 4.33E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 2.98E-09 mg/kg-day 7.30E+00 kg-day/mg 3 6.53E-08
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.13E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.48E-08
Trichloroethene 5.00E-03 mg/kg 2.17E-11 mg/kg-day 4.60E-02 kg-day/mg 3 3.00E-12

Sediment Accessible RM 6-9 Dermal
Surface Benzo(a)anthracene 3.26E+00 mg/kg 2.90E-08 mg/kg-day 7.30E-01 kg-day/mg 3 6.35E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 4.38E-08 mg/kg-day 7.30E+00 kg-day/mg 3 9.60E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 5.42E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.19E-07
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.90E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.15E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.98E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.09E-09
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.55E+00 mg/kg 4.05E-08 mg/kg-day 7.30E-03 kg-day/mg 3 8.88E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 6.11E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.34E-07
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.32E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.09E-08
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.42 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER OLDER CHILD (7 TO <14)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to < 14
(7 years)

Sediment Accessible RM 6-9 Ingestion
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 1.49E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.27E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 1.79E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.91E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.17E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.74E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 9.93E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.17E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.86E-08 mg/kg-day 7.30E-03 kg-day/mg 3 4.08E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.75E+00 mg/kg 2.06E-08 mg/kg-day 7.30E-03 kg-day/mg 3 4.52E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 2.13E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.67E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.05E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.30E-08
Trichloroethene 3.50E-03 mg/kg 1.52E-11 mg/kg-day 4.60E-02 kg-day/mg 3 2.10E-12

Sediment Accessible RM 6-9 Dermal
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 3.06E-08 mg/kg-day 7.30E-01 kg-day/mg 3 6.70E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 3.66E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.02E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 4.44E-08 mg/kg-day 7.30E-01 kg-day/mg 3 9.72E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.04E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.46E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.82E-08 mg/kg-day 7.30E-03 kg-day/mg 3 8.36E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.75E+00 mg/kg 4.23E-08 mg/kg-day 7.30E-03 kg-day/mg 3 9.27E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 4.37E-09 mg/kg-day 7.30E+00 kg-day/mg 3 9.57E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.15E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.71E-08
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Sediment Accessible RM 9-12 Ingestion
Surface Benzo(a)anthracene 4.92E+00 mg/kg 2.14E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.68E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 2.31E-08 mg/kg-day 7.30E+00 kg-day/mg 3 5.06E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.89E-08 mg/kg-day 7.30E-01 kg-day/mg 3 6.32E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.36E-08 mg/kg-day 7.30E-02 kg-day/mg 3 2.97E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.24E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.72E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.34E+00 mg/kg 1.89E-08 mg/kg-day 7.30E-03 kg-day/mg 3 4.13E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.97E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.32E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 8.90E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.95E-08
Trichloroethene 6.00E-03 mg/kg 2.61E-11 mg/kg-day 4.60E-02 kg-day/mg 3 3.60E-12

Sediment Accessible RM 9-12 Dermal
Surface Benzo(a)anthracene 4.92E+00 mg/kg 4.38E-08 mg/kg-day 7.30E-01 kg-day/mg 3 9.59E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 4.73E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.04E-06
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.92E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.30E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.78E-08 mg/kg-day 7.30E-02 kg-day/mg 3 6.10E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.55E-08 mg/kg-day 7.30E-03 kg-day/mg 3 5.58E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.34E+00 mg/kg 3.87E-08 mg/kg-day 7.30E-03 kg-day/mg 3 8.47E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 4.04E-09 mg/kg-day 7.30E+00 kg-day/mg 3 8.85E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.82E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.99E-08
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.42 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER OLDER CHILD (7 TO <14)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to < 14
(7 years)

Sediment Accessible RM 12-15 Ingestion
Surface Benzo(a)anthracene 2.57E+00 mg/kg 1.12E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.45E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 1.32E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.89E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.63E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.57E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 7.52E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.65E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 7.21E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.58E-10
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND
Chrysene 3.60E+00 mg/kg 1.56E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.43E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.43E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.13E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 8.20E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.79E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 12-15 Dermal
Surface Benzo(a)anthracene 2.57E+00 mg/kg 2.29E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.02E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 2.71E-08 mg/kg-day 7.30E+00 kg-day/mg 3 5.93E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.34E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.31E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.54E-08 mg/kg-day 7.30E-02 kg-day/mg 3 3.38E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.48E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.23E-10
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND
Chrysene 3.60E+00 mg/kg 3.21E-08 mg/kg-day 7.30E-03 kg-day/mg 3 7.02E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.93E-09 mg/kg-day 7.30E+00 kg-day/mg 3 6.41E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.68E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.68E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 15-17.4 Ingestion
Surface Benzo(a)anthracene 4.16E+00 mg/kg 1.81E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.96E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 2.09E-08 mg/kg-day 7.30E+00 kg-day/mg 3 4.58E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.09E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.58E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 9.46E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.07E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.16E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.54E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 5.04E+00 mg/kg 2.19E-08 mg/kg-day 7.30E-03 kg-day/mg 3 4.79E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 3.85E-09 mg/kg-day 7.30E+00 kg-day/mg 3 8.43E-08
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 9.74E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.13E-08
Trichloroethene 3.00E-04 mg/kg 1.30E-12 mg/kg-day 4.60E-02 kg-day/mg 3 1.80E-13

Sediment Accessible RM 15-17.4 Dermal
Surface Benzo(a)anthracene 4.16E+00 mg/kg 3.71E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.12E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 4.29E-08 mg/kg-day 7.30E+00 kg-day/mg 3 9.39E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 4.29E-08 mg/kg-day 7.30E-01 kg-day/mg 3 9.39E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.94E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.25E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.38E-08 mg/kg-day 7.30E-03 kg-day/mg 3 5.21E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 5.04E+00 mg/kg 4.49E-08 mg/kg-day 7.30E-03 kg-day/mg 3 9.83E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 7.89E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.73E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.00E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.37E-08
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.42 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER OLDER CHILD (7 TO <14)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to < 14
(7 years)

Surface Water Surface Water Sitewide Ingestion
Benzo(a)anthracene 2.93E-05 mg/L 1.27E-10 mg/kg-day 7.30E-01 kg-day/mg 3 2.79E-10
Benzo(a)pyrene 4.54E-05 mg/L 1.97E-10 mg/kg-day 7.30E+00 kg-day/mg 3 4.32E-09
Benzo(b)fluoranthene 6.44E-05 mg/L 2.80E-10 mg/kg-day 7.30E-01 kg-day/mg 3 6.13E-10
Dibenz(a,h)anthracene 8.90E-06 mg/L 3.87E-11 mg/kg-day 7.30E+00 kg-day/mg 3 8.47E-10
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.42E-10 mg/kg-day 7.30E-01 kg-day/mg 3 3.10E-10
Trichloroethene 2.14E-04 mg/L 9.30E-10 mg/kg-day 4.60E-02 kg-day/mg 3 1.28E-10

Surface Water Surface Water Sitewide Dermal
Benzo(a)anthracene 2.93E-05 mg/L 2.65E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.80E-08
Benzo(a)pyrene 4.54E-05 mg/L 6.99E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.53E-06
Benzo(b)fluoranthene 6.44E-05 mg/L 1.01E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.21E-07
Dibenz(a,h)anthracene 8.90E-06 mg/L 2.12E-08 mg/kg-day 7.30E+00 kg-day/mg 3 4.65E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 5.30E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.16E-07
Trichloroethene 2.14E-04 mg/L 2.66E-09 mg/kg-day 4.60E-02 kg-day/mg 3 3.68E-10

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.
RME - Reasonable Maximum Exposure.

[(Risk for Ages 7 to <14) x 7 years]
Total Exposure Duration (7 years)

The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(a) Total risk = 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.43 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER TEEN (14 TO < 19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(5 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)
Sediment Accessible Sitewide Ingestion

Surface Benzo(a)anthracene 3.32E+00 mg/kg 1.97E-09 mg/kg-day 7.30E-01 kg-day/mg 3 4.31E-09 1 1.44E-09 2.59E-09
Sediment Benzo(a)pyrene 3.84E+00 mg/kg 2.28E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.99E-08 1 1.66E-08 2.99E-08

Benzo(b)fluoranthene 4.52E+00 mg/kg 2.68E-09 mg/kg-day 7.30E-01 kg-day/mg 3 5.87E-09 1 1.96E-09 3.52E-09
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.25E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.73E-10 1 9.09E-11 1.64E-10
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.06E-09 mg/kg-day 7.30E-03 kg-day/mg 3 4.51E-11 1 1.50E-11 2.70E-11
Chromium, hexavalent 7.78E+00 mg/kg 4.61E-09 mg/kg-day 5.00E-01 kg-day/mg 3 6.92E-09 1 2.31E-09 4.15E-09
Chrysene 4.53E+00 mg/kg 2.69E-09 mg/kg-day 7.30E-03 kg-day/mg 3 5.88E-11 1 1.96E-11 3.53E-11
Dibenz(a,h)anthracene 3.97E-01 mg/kg 2.35E-10 mg/kg-day 7.30E+00 kg-day/mg 3 5.16E-09 1 1.72E-09 3.09E-09
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.33E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.92E-09 1 9.74E-10 1.75E-09
Trichloroethene 1.63E-03 mg/kg 9.67E-13 mg/kg-day 4.60E-02 kg-day/mg 3 1.33E-13 1 4.45E-14 8.00E-14

Sediment Accessible Sitewide Dermal
Surface Benzo(a)anthracene 3.32E+00 mg/kg 2.04E-09 mg/kg-day 7.30E-01 kg-day/mg 3 4.47E-09 1 1.49E-09 2.68E-09

Sediment Benzo(a)pyrene 3.84E+00 mg/kg 2.36E-09 mg/kg-day 7.30E+00 kg-day/mg 3 5.17E-08 1 1.72E-08 3.10E-08
Benzo(b)fluoranthene 4.52E+00 mg/kg 2.78E-09 mg/kg-day 7.30E-01 kg-day/mg 3 6.08E-09 1 2.03E-09 3.65E-09
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.29E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.83E-10 1 9.42E-11 1.70E-10
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.13E-09 mg/kg-day 7.30E-03 kg-day/mg 3 4.67E-11 1 1.56E-11 2.80E-11
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.53E+00 mg/kg 2.78E-09 mg/kg-day 7.30E-03 kg-day/mg 3 6.09E-11 1 2.03E-11 3.66E-11
Dibenz(a,h)anthracene 3.97E-01 mg/kg 2.44E-10 mg/kg-day 7.30E+00 kg-day/mg 3 5.34E-09 1 1.78E-09 3.20E-09
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.38E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.03E-09 1 1.01E-09 1.82E-09
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Sediment Accessible RM 0-3 Ingestion
Surface Benzo(a)anthracene 2.70E+00 mg/kg 1.60E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.51E-09 1 1.17E-09 2.10E-09

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 2.17E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.75E-08 1 1.58E-08 2.85E-08
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.20E-09 mg/kg-day 7.30E-01 kg-day/mg 3 4.81E-09 1 1.60E-09 2.88E-09
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.21E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.65E-10 1 8.84E-11 1.59E-10
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.71E-09 mg/kg-day 7.30E-03 kg-day/mg 3 3.76E-11 1 1.25E-11 2.25E-11
Chromium, hexavalent 7.78E+00 mg/kg 4.61E-09 mg/kg-day 5.00E-01 kg-day/mg 3 6.92E-09 1 2.31E-09 4.15E-09
Chrysene 3.65E+00 mg/kg 2.17E-09 mg/kg-day 7.30E-03 kg-day/mg 3 4.74E-11 1 1.58E-11 2.85E-11
Dibenz(a,h)anthracene 4.16E-01 mg/kg 2.47E-10 mg/kg-day 7.30E+00 kg-day/mg 3 5.40E-09 1 1.80E-09 3.24E-09
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.18E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.57E-09 1 8.58E-10 1.54E-09
Trichloroethene 2.10E-03 mg/kg 1.25E-12 mg/kg-day 4.60E-02 kg-day/mg 3 1.72E-13 1 5.73E-14 1.03E-13

Sediment Accessible RM 0-3 Dermal
Surface Benzo(a)anthracene 2.70E+00 mg/kg 1.66E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.63E-09 1 1.21E-09 2.18E-09

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 2.25E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.92E-08 1 1.64E-08 2.95E-08
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.27E-09 mg/kg-day 7.30E-01 kg-day/mg 3 4.98E-09 1 1.66E-09 2.99E-09
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.25E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.75E-10 1 9.15E-11 1.65E-10
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.78E-09 mg/kg-day 7.30E-03 kg-day/mg 3 3.89E-11 1 1.30E-11 2.33E-11
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 3.65E+00 mg/kg 2.24E-09 mg/kg-day 7.30E-03 kg-day/mg 3 4.91E-11 1 1.64E-11 2.95E-11
Dibenz(a,h)anthracene 4.16E-01 mg/kg 2.56E-10 mg/kg-day 7.30E+00 kg-day/mg 3 5.60E-09 1 1.87E-09 3.36E-09
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.22E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.67E-09 1 8.89E-10 1.60E-09
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Intake/Exposure Concentration CSF Age 14 to<16
(2 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations

1 of 5
AECOM

Final

July 2017



TABLE 7.43 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER TEEN (14 TO < 19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(5 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF Age 14 to<16
(2 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations

Sediment Accessible RM 3-6 Ingestion
Surface Benzo(a)anthracene 4.66E+00 mg/kg 2.76E-09 mg/kg-day 7.30E-01 kg-day/mg 3 6.05E-09 1 2.02E-09 3.63E-09

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 2.33E-09 mg/kg-day 7.30E+00 kg-day/mg 3 5.09E-08 1 1.70E-08 3.06E-08
Benzo(b)fluoranthene 4.39E+00 mg/kg 2.60E-09 mg/kg-day 7.30E-01 kg-day/mg 3 5.70E-09 1 1.90E-09 3.42E-09
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.17E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.56E-10 1 8.55E-11 1.54E-10
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 6.70E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.47E-10 1 4.89E-11 8.80E-11
Chromium, hexavalent 5.39E+00 mg/kg 3.20E-09 mg/kg-day 5.00E-01 kg-day/mg 3 4.79E-09 1 1.60E-09 2.88E-09
Chrysene 7.01E+00 mg/kg 4.16E-09 mg/kg-day 7.30E-03 kg-day/mg 3 9.10E-11 1 3.03E-11 5.46E-11
Dibenz(a,h)anthracene 4.09E-01 mg/kg 2.43E-10 mg/kg-day 7.30E+00 kg-day/mg 3 5.31E-09 1 1.77E-09 3.19E-09
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.38E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.02E-09 1 1.01E-09 1.81E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 3-6 Dermal
Surface Benzo(a)anthracene 4.66E+00 mg/kg 2.86E-09 mg/kg-day 7.30E-01 kg-day/mg 3 6.26E-09 1 2.09E-09 3.76E-09

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 2.41E-09 mg/kg-day 7.30E+00 kg-day/mg 3 5.28E-08 1 1.76E-08 3.17E-08
Benzo(b)fluoranthene 4.39E+00 mg/kg 2.70E-09 mg/kg-day 7.30E-01 kg-day/mg 3 5.90E-09 1 1.97E-09 3.54E-09
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.21E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.66E-10 1 8.85E-11 1.59E-10
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 6.94E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.52E-10 1 5.06E-11 9.11E-11
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 7.01E+00 mg/kg 4.30E-09 mg/kg-day 7.30E-03 kg-day/mg 3 9.43E-11 1 3.14E-11 5.66E-11
Dibenz(a,h)anthracene 4.09E-01 mg/kg 2.51E-10 mg/kg-day 7.30E+00 kg-day/mg 3 5.50E-09 1 1.83E-09 3.30E-09
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.43E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.13E-09 1 1.04E-09 1.88E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 6-9 Ingestion
Surface Benzo(a)anthracene 3.26E+00 mg/kg 1.93E-09 mg/kg-day 7.30E-01 kg-day/mg 3 4.23E-09 1 1.41E-09 2.54E-09

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 2.92E-09 mg/kg-day 7.30E+00 kg-day/mg 3 6.40E-08 1 2.13E-08 3.84E-08
Benzo(b)fluoranthene 6.09E+00 mg/kg 3.61E-09 mg/kg-day 7.30E-01 kg-day/mg 3 7.91E-09 1 2.64E-09 4.75E-09
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.26E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.76E-10 1 9.22E-11 1.66E-10
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 3.32E-09 mg/kg-day 7.30E-03 kg-day/mg 3 7.26E-11 1 2.42E-11 4.36E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.55E+00 mg/kg 2.70E-09 mg/kg-day 7.30E-03 kg-day/mg 3 5.91E-11 1 1.97E-11 3.55E-11
Dibenz(a,h)anthracene 6.86E-01 mg/kg 4.07E-10 mg/kg-day 7.30E+00 kg-day/mg 3 8.91E-09 1 2.97E-09 5.35E-09
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.55E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.39E-09 1 1.13E-09 2.03E-09
Trichloroethene 5.00E-03 mg/kg 2.97E-12 mg/kg-day 4.60E-02 kg-day/mg 3 4.09E-13 1 1.36E-13 2.46E-13

Sediment Accessible RM 6-9 Dermal
Surface Benzo(a)anthracene 3.26E+00 mg/kg 2.00E-09 mg/kg-day 7.30E-01 kg-day/mg 3 4.38E-09 1 1.46E-09 2.63E-09

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 3.03E-09 mg/kg-day 7.30E+00 kg-day/mg 3 6.63E-08 1 2.21E-08 3.98E-08
Benzo(b)fluoranthene 6.09E+00 mg/kg 3.74E-09 mg/kg-day 7.30E-01 kg-day/mg 3 8.19E-09 1 2.73E-09 4.92E-09
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.31E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.86E-10 1 9.55E-11 1.72E-10
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 3.43E-09 mg/kg-day 7.30E-03 kg-day/mg 3 7.52E-11 1 2.51E-11 4.51E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.55E+00 mg/kg 2.80E-09 mg/kg-day 7.30E-03 kg-day/mg 3 6.12E-11 1 2.04E-11 3.67E-11
Dibenz(a,h)anthracene 6.86E-01 mg/kg 4.21E-10 mg/kg-day 7.30E+00 kg-day/mg 3 9.23E-09 1 3.08E-09 5.54E-09
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.60E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.51E-09 1 1.17E-09 2.11E-09
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

2 of 5
AECOM

Final

July 2017



TABLE 7.43 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER TEEN (14 TO < 19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(5 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF Age 14 to<16
(2 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations

Sediment Accessible RM 6-9 Ingestion
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 2.04E-09 mg/kg-day 7.30E-01 kg-day/mg 3 4.46E-09 1 1.49E-09 2.68E-09

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 2.44E-09 mg/kg-day 7.30E+00 kg-day/mg 3 5.34E-08 1 1.78E-08 3.20E-08
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.96E-09 mg/kg-day 7.30E-01 kg-day/mg 3 6.47E-09 1 2.16E-09 3.88E-09
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.36E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.97E-10 1 9.90E-11 1.78E-10
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 2.54E-09 mg/kg-day 7.30E-03 kg-day/mg 3 5.56E-11 1 1.85E-11 3.34E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.75E+00 mg/kg 2.82E-09 mg/kg-day 7.30E-03 kg-day/mg 3 6.17E-11 1 2.06E-11 3.70E-11
Dibenz(a,h)anthracene 4.91E-01 mg/kg 2.91E-10 mg/kg-day 7.30E+00 kg-day/mg 3 6.38E-09 1 2.13E-09 3.83E-09
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.43E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.14E-09 1 1.05E-09 1.88E-09
Trichloroethene 3.50E-03 mg/kg 2.08E-12 mg/kg-day 4.60E-02 kg-day/mg 3 2.86E-13 1 9.55E-14 1.72E-13

Sediment Accessible RM 6-9 Dermal
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 2.11E-09 mg/kg-day 7.30E-01 kg-day/mg 3 4.62E-09 1 1.54E-09 2.77E-09

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 2.53E-09 mg/kg-day 7.30E+00 kg-day/mg 3 5.53E-08 1 1.84E-08 3.32E-08
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.06E-09 mg/kg-day 7.30E-01 kg-day/mg 3 6.71E-09 1 2.24E-09 4.02E-09
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.40E-09 mg/kg-day 7.30E-02 kg-day/mg 3 3.08E-10 1 1.03E-10 1.85E-10
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 2.63E-09 mg/kg-day 7.30E-03 kg-day/mg 3 5.76E-11 1 1.92E-11 3.46E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.75E+00 mg/kg 2.92E-09 mg/kg-day 7.30E-03 kg-day/mg 3 6.40E-11 1 2.13E-11 3.84E-11
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.02E-10 mg/kg-day 7.30E+00 kg-day/mg 3 6.61E-09 1 2.20E-09 3.96E-09
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.48E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.25E-09 1 1.08E-09 1.95E-09
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Sediment Accessible RM 9-12 Ingestion
Surface Benzo(a)anthracene 4.92E+00 mg/kg 2.92E-09 mg/kg-day 7.30E-01 kg-day/mg 3 6.39E-09 1 2.13E-09 3.83E-09

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 3.15E-09 mg/kg-day 7.30E+00 kg-day/mg 3 6.90E-08 1 2.30E-08 4.14E-08
Benzo(b)fluoranthene 6.65E+00 mg/kg 3.94E-09 mg/kg-day 7.30E-01 kg-day/mg 3 8.63E-09 1 2.88E-09 5.18E-09
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.85E-09 mg/kg-day 7.30E-02 kg-day/mg 3 4.06E-10 1 1.35E-10 2.44E-10
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.70E-09 mg/kg-day 7.30E-03 kg-day/mg 3 3.71E-11 1 1.24E-11 2.23E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.34E+00 mg/kg 2.58E-09 mg/kg-day 7.30E-03 kg-day/mg 3 5.64E-11 1 1.88E-11 3.38E-11
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.69E-10 mg/kg-day 7.30E+00 kg-day/mg 3 5.90E-09 1 1.97E-09 3.54E-09
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.21E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.66E-09 1 8.87E-10 1.60E-09
Trichloroethene 6.00E-03 mg/kg 3.56E-12 mg/kg-day 4.60E-02 kg-day/mg 3 4.91E-13 1 1.64E-13 2.95E-13

Sediment Accessible RM 9-12 Dermal
Surface Benzo(a)anthracene 4.92E+00 mg/kg 3.02E-09 mg/kg-day 7.30E-01 kg-day/mg 3 6.61E-09 1 2.20E-09 3.97E-09

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 3.26E-09 mg/kg-day 7.30E+00 kg-day/mg 3 7.15E-08 1 2.38E-08 4.29E-08
Benzo(b)fluoranthene 6.65E+00 mg/kg 4.08E-09 mg/kg-day 7.30E-01 kg-day/mg 3 8.94E-09 1 2.98E-09 5.37E-09
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.92E-09 mg/kg-day 7.30E-02 kg-day/mg 3 4.21E-10 1 1.40E-10 2.52E-10
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.76E-09 mg/kg-day 7.30E-03 kg-day/mg 3 3.85E-11 1 1.28E-11 2.31E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.34E+00 mg/kg 2.67E-09 mg/kg-day 7.30E-03 kg-day/mg 3 5.84E-11 1 1.95E-11 3.51E-11
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.79E-10 mg/kg-day 7.30E+00 kg-day/mg 3 6.11E-09 1 2.04E-09 3.66E-09
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.26E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.76E-09 1 9.18E-10 1.65E-09
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.43 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER TEEN (14 TO < 19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(5 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF Age 14 to<16
(2 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations

Sediment Accessible RM 12-15 Ingestion
Surface Benzo(a)anthracene 2.57E+00 mg/kg 1.53E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.34E-09 1 1.11E-09 2.00E-09

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 1.80E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.95E-08 1 1.32E-08 2.37E-08
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.22E-09 mg/kg-day 7.30E-01 kg-day/mg 3 4.87E-09 1 1.62E-09 2.92E-09
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.03E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.25E-10 1 7.49E-11 1.35E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 9.84E-10 mg/kg-day 7.30E-03 kg-day/mg 3 2.15E-11 1 7.18E-12 1.29E-11
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND 1 ND ND
Chrysene 3.60E+00 mg/kg 2.14E-09 mg/kg-day 7.30E-03 kg-day/mg 3 4.68E-11 1 1.56E-11 2.81E-11
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.95E-10 mg/kg-day 7.30E+00 kg-day/mg 3 4.27E-09 1 1.42E-09 2.56E-09
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.12E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.45E-09 1 8.17E-10 1.47E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 12-15 Dermal
Surface Benzo(a)anthracene 2.57E+00 mg/kg 1.58E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.46E-09 1 1.15E-09 2.08E-09

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 1.87E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.09E-08 1 1.36E-08 2.45E-08
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.30E-09 mg/kg-day 7.30E-01 kg-day/mg 3 5.04E-09 1 1.68E-09 3.03E-09
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.06E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.33E-10 1 7.76E-11 1.40E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.02E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.23E-11 1 7.44E-12 1.34E-11
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND 1 ND ND
Chrysene 3.60E+00 mg/kg 2.21E-09 mg/kg-day 7.30E-03 kg-day/mg 3 4.85E-11 1 1.62E-11 2.91E-11
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.02E-10 mg/kg-day 7.30E+00 kg-day/mg 3 4.43E-09 1 1.48E-09 2.66E-09
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.16E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.54E-09 1 8.46E-10 1.52E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 15-17.4 Ingestion
Surface Benzo(a)anthracene 4.16E+00 mg/kg 2.47E-09 mg/kg-day 7.30E-01 kg-day/mg 3 5.41E-09 1 1.80E-09 3.24E-09

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 2.86E-09 mg/kg-day 7.30E+00 kg-day/mg 3 6.25E-08 1 2.08E-08 3.75E-08
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.86E-09 mg/kg-day 7.30E-01 kg-day/mg 3 6.25E-09 1 2.08E-09 3.75E-09
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.29E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.83E-10 1 9.43E-11 1.70E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.58E-09 mg/kg-day 7.30E-03 kg-day/mg 3 3.47E-11 1 1.16E-11 2.08E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 5.04E+00 mg/kg 2.99E-09 mg/kg-day 7.30E-03 kg-day/mg 3 6.54E-11 1 2.18E-11 3.93E-11
Dibenz(a,h)anthracene 8.86E-01 mg/kg 5.25E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.15E-08 1 3.84E-09 6.90E-09
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.33E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.91E-09 1 9.71E-10 1.75E-09
Trichloroethene 3.00E-04 mg/kg 1.78E-13 mg/kg-day 4.60E-02 kg-day/mg 3 2.46E-14 1 8.18E-15 1.47E-14

Sediment Accessible RM 15-17.4 Dermal
Surface Benzo(a)anthracene 4.16E+00 mg/kg 2.56E-09 mg/kg-day 7.30E-01 kg-day/mg 3 5.60E-09 1 1.87E-09 3.36E-09

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 2.96E-09 mg/kg-day 7.30E+00 kg-day/mg 3 6.48E-08 1 2.16E-08 3.89E-08
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.96E-09 mg/kg-day 7.30E-01 kg-day/mg 3 6.48E-09 1 2.16E-09 3.89E-09
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.34E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.93E-10 1 9.77E-11 1.76E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.64E-09 mg/kg-day 7.30E-03 kg-day/mg 3 3.59E-11 1 1.20E-11 2.16E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 5.04E+00 mg/kg 3.10E-09 mg/kg-day 7.30E-03 kg-day/mg 3 6.78E-11 1 2.26E-11 4.07E-11
Dibenz(a,h)anthracene 8.86E-01 mg/kg 5.44E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.19E-08 1 3.97E-09 7.15E-09
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.38E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.02E-09 1 1.01E-09 1.81E-09
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

4 of 5
AECOM

Final

July 2017



TABLE 7.43 RME
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER TEEN (14 TO < 19)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(5 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF Age 14 to<16
(2 years)

Age 16 to<19
(3 years)

Cancer Risk Calculations

Surface Water Surface Water Sitewide Ingestion
Benzo(a)anthracene 2.93E-05 mg/L 4.26E-10 mg/kg-day 7.30E-01 kg-day/mg 3 9.32E-10 1 3.11E-10 5.59E-10
Benzo(a)pyrene 4.54E-05 mg/L 6.60E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.44E-08 1 4.82E-09 8.67E-09
Benzo(b)fluoranthene 6.44E-05 mg/L 9.36E-10 mg/kg-day 7.30E-01 kg-day/mg 3 2.05E-09 1 6.83E-10 1.23E-09
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.29E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.83E-09 1 9.44E-10 1.70E-09
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 4.74E-10 mg/kg-day 7.30E-01 kg-day/mg 3 1.04E-09 1 3.46E-10 6.22E-10
Trichloroethene 2.14E-04 mg/L 3.11E-09 mg/kg-day 4.60E-02 kg-day/mg 3 4.29E-10 1 1.43E-10 2.57E-10

Surface Water Surface Water Sitewide Dermal
Benzo(a)anthracene 2.93E-05 mg/L 4.48E-08 mg/kg-day 7.30E-01 kg-day/mg 3 9.80E-08 1 3.27E-08 5.88E-08
Benzo(a)pyrene 4.54E-05 mg/L 1.18E-07 mg/kg-day 7.30E+00 kg-day/mg 3 2.59E-06 1 8.63E-07 1.55E-06
Benzo(b)fluoranthene 6.44E-05 mg/L 1.70E-07 mg/kg-day 7.30E-01 kg-day/mg 3 3.73E-07 1 1.24E-07 2.24E-07
Dibenz(a,h)anthracene 8.90E-06 mg/L 3.59E-08 mg/kg-day 7.30E+00 kg-day/mg 3 7.86E-07 1 2.62E-07 4.72E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 8.96E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.96E-07 1 6.54E-08 1.18E-07
Trichloroethene 2.14E-04 mg/L 4.50E-09 mg/kg-day 4.60E-02 kg-day/mg 3 6.21E-10 1 2.07E-10 3.73E-10

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.
RME - Reasonable Maximum Exposure.

[(Risk for Ages 14 to <16) x 2 years] + [(Risk for Ages 16 to <19) x 3 years]
Total Exposure Duration (5 years)

The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(a) Total risk = 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.1.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER CHILD (1 TO <7 years) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Tissue RME Mixed Fish SiteWide Ingestion 

4,4'-DDD 7.45E-02 mg/kg 1.94E-07 mg/kg-day 2.40E-01 (mg/kg-day)-1 4.65E-08 4.52E-06 mg/kg-day 5.00E-04 mg/kg-day 9.04E-03
4,4'-DDE 1.28E-01 mg/kg 3.09E-07 mg/kg-day 3.40E-01 (mg/kg-day)-1 1.05E-07 7.21E-06 mg/kg-day 5.00E-04 mg/kg-day 1.44E-02
4,4'-DDT 5.07E-03 mg/kg 1.32E-08 mg/kg-day 3.40E-01 (mg/kg-day)-1 4.48E-09 3.08E-07 mg/kg-day 5.00E-04 mg/kg-day 6.15E-04
Aldrin 1.30E-04 mg/kg 3.38E-10 mg/kg-day 1.70E+01 (mg/kg-day)-1 5.75E-09 7.89E-09 mg/kg-day 3.00E-05 mg/kg-day 2.63E-04
Antimony 3.68E-02 mg/kg 1.37E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.19E-06 mg/kg-day 4.00E-04 mg/kg-day 7.97E-03
Benzo(a)anthracene 2.09E-03 mg/kg 2.33E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.70E-08 1.81E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 2.96E-04 mg/kg 3.30E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.41E-08 2.57E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.80E-01 mg/kg 1.04E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.46E-08 2.43E-05 mg/kg-day 2.00E-02 mg/kg-day 1.21E-03
Chromium, total 1.73E-01 mg/kg 6.43E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.50E-05 mg/kg-day 1.50E+00 mg/kg-day 1.00E-05
cis-Chlordane 9.94E-02 mg/kg 2.47E-07 mg/kg-day 3.50E-01 (mg/kg-day)-1 8.66E-08 5.77E-06 mg/kg-day 5.00E-04 mg/kg-day 1.15E-02
cis-Nonachlor 1.83E-02 mg/kg 4.55E-08 mg/kg-day 1.02E+00 (mg/kg-day)-1 4.62E-08 1.06E-06 mg/kg-day 1.72E-04 mg/kg-day 6.16E-03
Cobalt 1.95E-02 mg/kg 7.24E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.69E-06 mg/kg-day 3.00E-04 mg/kg-day 5.63E-03
Dieldrin 2.39E-02 mg/kg 6.21E-08 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.94E-07 1.45E-06 mg/kg-day 5.00E-05 mg/kg-day 2.90E-02
Gamma-chlordane 2.48E-02 mg/kg 6.17E-08 mg/kg-day 3.50E-01 (mg/kg-day)-1 2.16E-08 1.44E-06 mg/kg-day 5.00E-04 mg/kg-day 2.88E-03
Heptachlor epoxide 9.56E-03 mg/kg 3.55E-08 mg/kg-day 9.10E+00 (mg/kg-day)-1 3.23E-07 8.29E-07 mg/kg-day 1.30E-05 mg/kg-day 6.37E-02
Hexachlorobenzene 5.73E-03 mg/kg 2.13E-08 mg/kg-day 1.60E+00 (mg/kg-day)-1 3.41E-08 4.97E-07 mg/kg-day 8.00E-04 mg/kg-day 6.21E-04
Mercury, inorganic 7.65E-02 mg/kg 2.84E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.63E-06 mg/kg-day 3.00E-04 mg/kg-day 2.21E-02
Methyl mercury 3.19E-01 mg/kg 1.18E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.76E-05 mg/kg-day 1.00E-04 mg/kg-day 2.76E-01
Oxychlordane 1.74E-02 mg/kg 4.33E-08 mg/kg-day 1.96E+00 (mg/kg-day)-1 8.49E-08 1.01E-06 mg/kg-day 8.93E-05 mg/kg-day 1.13E-02
PCBs (non DLC) 1.90E+00 mg/kg 4.94E-06 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.94E-06 1.15E-04 mg/kg-day 2.00E-05 mg/kg-day 5.76E+00
PCBs, total 2.04E+00 mg/kg 5.30E-06 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.30E-06 1.24E-04 mg/kg-day 2.00E-05 mg/kg-day 6.19E+00
PCB-TEQ 2.15E-05 mg/kg 5.59E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.39E-06 1.30E-09 mg/kg-day 7.00E-10 mg/kg-day 1.86E+00
Selenium 6.38E-01 mg/kg 2.37E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.53E-05 mg/kg-day 5.00E-03 mg/kg-day 1.11E-02
TCDD-TEQ 1.06E-04 mg/kg 2.01E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.01E-05 4.69E-09 mg/kg-day 7.00E-10 mg/kg-day 6.69E+00
Thallium 7.13E-03 mg/kg 2.65E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.18E-07 mg/kg-day 1.00E-05 mg/kg-day 6.18E-02
trans-Nonachlor 2.07E-02 mg/kg 5.15E-08 mg/kg-day 6.97E+00 (mg/kg-day)-1 3.59E-07 1.20E-06 mg/kg-day 2.51E-05 mg/kg-day 4.78E-02

Exposure Route Total (Total PCBs) (a) 3.76E-05 1.35E+01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.56E-05 1.49E+01

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish (Total PCBs) (a) 3.76E-05 1.35E+01
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish  [PCB-TEQ & PCBs (non DLC)] (b) 4.56E-05 1.49E+01
Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 
for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in fish tissue 
from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.2.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 2.24E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.62E-04 mg/kg-day 1.00E+00 mg/kg-day 2.62E-04
Sediment Antimony 1.23E+00 mg/kg 2.78E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.24E-08 mg/kg-day 4.00E-04 mg/kg-day 8.10E-05

Arsenic, total 9.51E+00 mg/kg 1.29E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.93E-08 1.50E-07 mg/kg-day 3.00E-04 mg/kg-day 5.01E-04
Benzene 5.60E-04 mg/kg 1.26E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.95E-14 1.48E-11 mg/kg-day 4.00E-03 mg/kg-day 3.69E-09
Benzo(a)anthracene 3.32E+00 mg/kg 1.50E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.09E-08 8.75E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.73E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.27E-07 1.01E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 2.04E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.49E-08 1.19E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 9.48E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.92E-10 5.53E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 5.87E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.22E-10 6.85E-07 mg/kg-day 2.00E-02 mg/kg-day 3.42E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.57E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.14E-10 9.14E-08 mg/kg-day 4.00E-02 mg/kg-day 2.29E-06
Cadmium, diet 4.91E+00 mg/kg 1.11E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-07 mg/kg-day 1.00E-03 mg/kg-day 1.29E-04
Chromium, hexavalent 7.78E+00 mg/kg 3.51E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.76E-08 2.05E-07 mg/kg-day 3.00E-03 mg/kg-day 6.83E-05
Chromium, total 1.78E+02 mg/kg 4.02E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.69E-06 mg/kg-day 1.50E+00 mg/kg-day 3.13E-06
Chrysene 4.53E+00 mg/kg 2.05E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.49E-10 1.19E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 1.72E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.00E-07 mg/kg-day 3.00E-04 mg/kg-day 6.68E-04
Copper 1.80E+02 mg/kg 4.06E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.74E-06 mg/kg-day 4.00E-02 mg/kg-day 1.19E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.79E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.31E-08 1.05E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.90E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.04E-10 2.22E-10 mg/kg-day 5.00E-05 mg/kg-day 4.44E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.42E-09 5.93E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 1.04E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-05 mg/kg-day 2.40E-02 mg/kg-day 5.04E-04
Mercury, inorganic 3.18E+00 mg/kg 7.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.38E-08 mg/kg-day 3.00E-04 mg/kg-day 2.79E-04
Naphthalene 8.47E-01 mg/kg 1.91E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-08 mg/kg-day 2.00E-02 mg/kg-day 1.12E-06
PCBs (non DLC) 2.53E+00 mg/kg 5.71E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.71E-09 6.66E-08 mg/kg-day 2.00E-05 mg/kg-day 3.33E-03
PCBs, total 2.67E+00 mg/kg 6.03E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.03E-09 7.03E-08 mg/kg-day 2.00E-05 mg/kg-day 3.52E-03
PCB-TEQ 3.38E-05 mg/kg 7.63E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.14E-08 8.90E-13 mg/kg-day 7.00E-10 mg/kg-day 1.27E-03
TCDD-TEQ 2.34E-03 mg/kg 5.28E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.93E-07 6.16E-11 mg/kg-day 7.00E-10 mg/kg-day 8.81E-02
Thallium 1.65E-01 mg/kg 3.73E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.35E-09 mg/kg-day 1.00E-05 mg/kg-day 4.35E-04
TPH C19-C40 2.54E+03 mg/kg 5.74E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.69E-05 mg/kg-day 3.00E+00 mg/kg-day 2.23E-05
TPH C9-C18 2.64E+02 mg/kg 5.96E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.95E-06 mg/kg-day 1.00E-02 mg/kg-day 6.95E-04
Trichloroethene 1.63E-03 mg/kg 7.36E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.39E-13 4.29E-11 mg/kg-day 5.00E-04 mg/kg-day 8.59E-08
Vanadium 2.79E+01 mg/kg 6.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.35E-07 mg/kg-day 5.04E-03 mg/kg-day 1.46E-04

Exposure Route Total (Total PCBs) (a) 1.01E-06 9.55E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.02E-06 9.66E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.2.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 2.29E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.43E-08 2.67E-07 mg/kg-day 3.00E-04 mg/kg-day 8.89E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 6.92E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.05E-08 4.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 8.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.84E-07 4.67E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 9.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.87E-08 5.49E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 4.38E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.19E-09 2.55E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.08E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.92E-09 2.43E-06 mg/kg-day 2.00E-02 mg/kg-day 1.22E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 7.23E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.28E-10 4.22E-07 mg/kg-day 4.00E-02 mg/kg-day 1.05E-05
Cadmium, diet 4.91E+00 mg/kg 3.93E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.59E-09 mg/kg-day 2.50E-05 mg/kg-day 1.84E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 9.44E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.89E-10 5.51E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 8.27E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.04E-08 4.82E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 6.75E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.08E-09 7.87E-10 mg/kg-day 5.00E-05 mg/kg-day 1.57E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 4.69E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.42E-08 2.73E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 8.82E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.03E-07 mg/kg-day 2.00E-02 mg/kg-day 5.15E-06
PCBs (non DLC) 2.53E+00 mg/kg 2.84E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.84E-08 3.31E-07 mg/kg-day 2.00E-05 mg/kg-day 1.66E-02
PCBs, total 2.67E+00 mg/kg 3.00E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.00E-08 3.49E-07 mg/kg-day 2.00E-05 mg/kg-day 1.75E-02
PCB-TEQ 3.38E-05 mg/kg 8.13E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.22E-08 9.48E-13 mg/kg-day 7.00E-10 mg/kg-day 1.35E-03
TCDD-TEQ 2.34E-03 mg/kg 5.63E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.44E-07 6.56E-11 mg/kg-day 7.00E-10 mg/kg-day 9.38E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 2.04E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.37E-04 mg/kg-day 3.00E+00 mg/kg-day 7.92E-05
TPH C9-C18 2.64E+02 mg/kg 2.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-05 mg/kg-day 1.00E-02 mg/kg-day 2.47E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.71E-06 1.15E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.72E-06 1.15E-01

SiteWide Exposure Medium Total (Total PCBs) 2.72E-06 2.11E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.75E-06 2.12E-01
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TABLE 7.2.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 6.11E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.13E-09 mg/kg-day 4.00E-04 mg/kg-day 1.78E-05
Arsenic, total 1.29E-03 mg/L 1.46E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.18E-09 1.70E-08 mg/kg-day 3.00E-04 mg/kg-day 5.66E-05
Benzene 8.00E-05 mg/L 9.03E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 4.97E-12 1.05E-09 mg/kg-day 4.00E-03 mg/kg-day 2.63E-07
Benzo(a)anthracene 2.93E-05 mg/L 6.62E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.83E-11 3.86E-10 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.03E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.48E-10 5.98E-10 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.45E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-10 8.48E-10 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 2.25E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.15E-11 2.62E-08 mg/kg-day 2.00E-02 mg/kg-day 1.31E-06
Bromodichloromethane 2.76E-04 mg/L 3.12E-10 mg/kg-day 6.20E-02 (mg/kg-day)-1 1.93E-11 3.64E-09 mg/kg-day 2.00E-02 mg/kg-day 1.82E-07
Chloroform 1.34E-04 mg/L 1.51E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-09 mg/kg-day 1.00E-02 mg/kg-day 1.77E-07
Chromium, total 2.97E-03 mg/L 3.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.91E-08 mg/kg-day 1.50E+00 mg/kg-day 2.61E-08
Cobalt 3.64E-04 mg/L 4.11E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.79E-09 mg/kg-day 3.00E-04 mg/kg-day 1.60E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 2.01E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.47E-10 1.17E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.20E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.91E-11 1.40E-11 mg/kg-day 5.00E-05 mg/kg-day 2.79E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 7.36E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.37E-11 4.29E-10 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.08E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-06 mg/kg-day 2.40E-02 mg/kg-day 5.24E-05
PCBs (non DLC) 1.74E-05 mg/L 1.96E-11 mg/kg-day 3.00E-01 (mg/kg-day)-1 5.89E-12 2.29E-10 mg/kg-day 2.00E-05 mg/kg-day 1.15E-05
PCBs, total 1.82E-05 mg/L 2.05E-11 mg/kg-day 3.00E-01 (mg/kg-day)-1 6.16E-12 2.40E-10 mg/kg-day 2.00E-05 mg/kg-day 1.20E-05
PCB-TEQ 3.40E-10 mg/L 3.84E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.76E-11 4.48E-15 mg/kg-day 7.00E-10 mg/kg-day 6.40E-06
TCDD-TEQ 7.18E-09 mg/L 8.11E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.22E-09 9.46E-14 mg/kg-day 7.00E-10 mg/kg-day 1.35E-04
Thallium 9.76E-06 mg/L 1.10E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-10 mg/kg-day 1.00E-05 mg/kg-day 1.29E-05
Trichloroethene 2.14E-04 mg/L 4.83E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.22E-11 2.82E-09 mg/kg-day 5.00E-04 mg/kg-day 5.64E-06

Exposure Route Total (Total PCBs) (a) 4.61E-09 3.11E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.66E-09 3.16E-04

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 1.08E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-09 mg/kg-day 6.00E-05 mg/kg-day 2.11E-05
Arsenic, total 1.29E-03 mg/L 2.58E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.88E-10 3.01E-09 mg/kg-day 3.00E-04 mg/kg-day 1.00E-05
Benzene 8.00E-05 mg/L 5.03E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.77E-11 5.87E-09 mg/kg-day 4.00E-03 mg/kg-day 1.47E-06
Benzo(a)anthracene 2.93E-05 mg/L 3.10E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.26E-08 1.81E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 8.18E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.97E-07 4.77E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.18E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.61E-08 6.88E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.27E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.77E-09 1.48E-06 mg/kg-day 2.00E-02 mg/kg-day 7.40E-05
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 5.05E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.89E-09 mg/kg-day 1.00E-02 mg/kg-day 5.89E-07
Chromium, total 2.97E-03 mg/L 5.95E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.94E-09 mg/kg-day 1.95E-02 mg/kg-day 3.56E-07
Cobalt 3.64E-04 mg/L 2.92E-11 mg/kg-day NA (mg/kg-day)-1 NA 3.40E-10 mg/kg-day 3.00E-04 mg/kg-day 1.13E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 2.49E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.81E-07 1.45E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 3.10E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.97E-10 3.62E-10 mg/kg-day 5.00E-05 mg/kg-day 7.24E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 6.20E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.52E-08 3.62E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.91E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-07 mg/kg-day 9.60E-04 mg/kg-day 2.32E-04
PCBs (non DLC) 1.74E-05 mg/L 2.96E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 8.89E-10 3.46E-08 mg/kg-day 2.00E-05 mg/kg-day 1.73E-03
PCBs, total 1.82E-05 mg/L 3.10E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 9.30E-10 3.62E-08 mg/kg-day 2.00E-05 mg/kg-day 1.81E-03
PCB-TEQ 3.40E-10 mg/L 5.79E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.69E-09 6.76E-13 mg/kg-day 7.00E-10 mg/kg-day 9.65E-04
TCDD-TEQ 7.18E-09 mg/L 1.80E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.70E-07 2.10E-11 mg/kg-day 7.00E-10 mg/kg-day 3.00E-02
Thallium 9.76E-06 mg/L 1.96E-12 mg/kg-day NA (mg/kg-day)-1 NA 2.28E-11 mg/kg-day 1.00E-05 mg/kg-day 2.28E-06
Trichloroethene 2.14E-04 mg/L 2.97E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.37E-10 1.73E-08 mg/kg-day 5.00E-04 mg/kg-day 3.47E-05

Exposure Route Total (Total PCBs) (a) 1.21E-06 3.22E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.21E-06 3.31E-02

SiteWide Exposure Medium Total (Total PCBs) 1.21E-06 3.25E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.22E-06 3.34E-02
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TABLE 7.2.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Tissue RME Mixed Fish SiteWide Ingestion 
4,4'-DDD 7.45E-02 mg/kg 2.24E-07 mg/kg-day 2.40E-01 (mg/kg-day)-1 5.36E-08 2.61E-06 mg/kg-day 5.00E-04 mg/kg-day 5.22E-03
4,4'-DDE 1.28E-01 mg/kg 3.57E-07 mg/kg-day 3.40E-01 (mg/kg-day)-1 1.21E-07 4.16E-06 mg/kg-day 5.00E-04 mg/kg-day 8.32E-03
4,4'-DDT 5.07E-03 mg/kg 1.52E-08 mg/kg-day 3.40E-01 (mg/kg-day)-1 5.17E-09 1.77E-07 mg/kg-day 5.00E-04 mg/kg-day 3.55E-04
Aldrin 1.30E-04 mg/kg 3.90E-10 mg/kg-day 1.70E+01 (mg/kg-day)-1 6.63E-09 4.55E-09 mg/kg-day 3.00E-05 mg/kg-day 1.52E-04
Antimony 3.68E-02 mg/kg 1.58E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.84E-06 mg/kg-day 4.00E-04 mg/kg-day 4.60E-03
Benzo(a)anthracene 2.09E-03 mg/kg 1.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.31E-08 1.05E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 2.96E-04 mg/kg 2.54E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.85E-08 1.48E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.80E-01 mg/kg 1.20E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.68E-08 1.40E-05 mg/kg-day 2.00E-02 mg/kg-day 7.00E-04
Chromium, total 1.73E-01 mg/kg 7.41E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.65E-06 mg/kg-day 1.50E+00 mg/kg-day 5.77E-06
cis-Chlordane 9.94E-02 mg/kg 2.85E-07 mg/kg-day 3.50E-01 (mg/kg-day)-1 9.99E-08 3.33E-06 mg/kg-day 5.00E-04 mg/kg-day 6.66E-03
cis-Nonachlor 1.83E-02 mg/kg 5.25E-08 mg/kg-day 1.02E+00 (mg/kg-day)-1 5.33E-08 6.13E-07 mg/kg-day 1.72E-04 mg/kg-day 3.56E-03
Cobalt 1.95E-02 mg/kg 8.36E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.75E-07 mg/kg-day 3.00E-04 mg/kg-day 3.25E-03
Dieldrin 2.39E-02 mg/kg 7.17E-08 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.15E-06 8.37E-07 mg/kg-day 5.00E-05 mg/kg-day 1.67E-02
Gamma-chlordane 2.48E-02 mg/kg 7.12E-08 mg/kg-day 3.50E-01 (mg/kg-day)-1 2.49E-08 8.31E-07 mg/kg-day 5.00E-04 mg/kg-day 1.66E-03
Heptachlor epoxide 9.56E-03 mg/kg 4.10E-08 mg/kg-day 9.10E+00 (mg/kg-day)-1 3.73E-07 4.78E-07 mg/kg-day 1.30E-05 mg/kg-day 3.68E-02
Hexachlorobenzene 5.73E-03 mg/kg 2.46E-08 mg/kg-day 1.60E+00 (mg/kg-day)-1 3.93E-08 2.87E-07 mg/kg-day 8.00E-04 mg/kg-day 3.58E-04
Mercury, inorganic 7.65E-02 mg/kg 3.28E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.83E-06 mg/kg-day 3.00E-04 mg/kg-day 1.28E-02
Methyl mercury 3.19E-01 mg/kg 1.37E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.60E-05 mg/kg-day 1.00E-04 mg/kg-day 1.60E-01
Oxychlordane 1.74E-02 mg/kg 5.00E-08 mg/kg-day 1.96E+00 (mg/kg-day)-1 9.79E-08 5.83E-07 mg/kg-day 8.93E-05 mg/kg-day 6.53E-03
PCBs (non DLC) 1.90E+00 mg/kg 5.70E-06 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.70E-06 6.65E-05 mg/kg-day 2.00E-05 mg/kg-day 3.33E+00
PCBs, total 2.04E+00 mg/kg 6.12E-06 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.12E-06 7.14E-05 mg/kg-day 2.00E-05 mg/kg-day 3.57E+00
PCB-TEQ 2.15E-05 mg/kg 6.45E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.68E-06 7.53E-10 mg/kg-day 7.00E-10 mg/kg-day 1.08E+00
Selenium 6.38E-01 mg/kg 2.73E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.19E-05 mg/kg-day 5.00E-03 mg/kg-day 6.38E-03
TCDD-TEQ 1.06E-04 mg/kg 2.32E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.48E-05 2.70E-09 mg/kg-day 7.00E-10 mg/kg-day 3.86E+00
Thallium 7.13E-03 mg/kg 3.06E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.57E-07 mg/kg-day 1.00E-05 mg/kg-day 3.57E-02
trans-Nonachlor 2.07E-02 mg/kg 5.94E-08 mg/kg-day 6.97E+00 (mg/kg-day)-1 4.14E-07 6.93E-07 mg/kg-day 2.51E-05 mg/kg-day 2.76E-02

Exposure Route Total (Total PCBs) (a) 4.34E-05 7.77E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.26E-05 8.60E+00

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish (Total PCBs) (a) 4.73E-05 8.01E+00
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish  [PCB-TEQ & PCBs (non DLC)] (b) 5.66E-05 8.84E+00
Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 
for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in fish tissue 
from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.3.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 7.66E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.96E-05 mg/kg-day 1.00E+00 mg/kg-day 5.96E-05
Sediment Antimony 1.23E+00 mg/kg 9.48E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.37E-09 mg/kg-day 4.00E-04 mg/kg-day 1.84E-05

Arsenic, total 9.51E+00 mg/kg 4.40E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.60E-09 3.42E-08 mg/kg-day 3.00E-04 mg/kg-day 1.14E-04
Benzene 5.60E-04 mg/kg 4.32E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.37E-14 3.36E-12 mg/kg-day 4.00E-03 mg/kg-day 8.39E-10
Benzo(a)anthracene 3.32E+00 mg/kg 2.56E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.87E-09 1.99E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 2.96E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.16E-08 2.30E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.48E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.54E-09 2.71E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.62E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.18E-10 1.26E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.00E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.80E-10 1.56E-07 mg/kg-day 2.00E-02 mg/kg-day 7.79E-06
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.67E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.95E-11 2.08E-08 mg/kg-day 4.00E-02 mg/kg-day 5.20E-07
Cadmium, diet 4.91E+00 mg/kg 3.78E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.94E-08 mg/kg-day 1.00E-03 mg/kg-day 2.94E-05
Chromium, hexavalent 7.78E+00 mg/kg 5.99E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 3.00E-09 4.66E-08 mg/kg-day 3.00E-03 mg/kg-day 1.55E-05
Chromium, total 1.78E+02 mg/kg 1.37E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.07E-06 mg/kg-day 1.50E+00 mg/kg-day 7.11E-07
Chrysene 4.53E+00 mg/kg 3.49E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.55E-11 2.71E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 5.86E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.56E-08 mg/kg-day 3.00E-04 mg/kg-day 1.52E-04
Copper 1.80E+02 mg/kg 1.39E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-06 mg/kg-day 4.00E-02 mg/kg-day 2.70E-05
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.06E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.23E-09 2.38E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 6.49E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.04E-10 5.05E-11 mg/kg-day 5.00E-05 mg/kg-day 1.01E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.73E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.27E-09 1.35E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 3.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.75E-06 mg/kg-day 2.40E-02 mg/kg-day 1.15E-04
Mercury, inorganic 3.18E+00 mg/kg 2.45E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-08 mg/kg-day 3.00E-04 mg/kg-day 6.35E-05
Naphthalene 8.47E-01 mg/kg 6.53E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.08E-09 mg/kg-day 2.00E-02 mg/kg-day 2.54E-07
PCBs (non DLC) 2.53E+00 mg/kg 1.95E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.95E-09 1.52E-08 mg/kg-day 2.00E-05 mg/kg-day 7.58E-04
PCBs, total 2.67E+00 mg/kg 2.06E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.06E-09 1.60E-08 mg/kg-day 2.00E-05 mg/kg-day 8.00E-04
PCB-TEQ 3.38E-05 mg/kg 2.60E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.91E-09 2.03E-13 mg/kg-day 7.00E-10 mg/kg-day 2.89E-04
TCDD-TEQ 2.34E-03 mg/kg 1.80E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.70E-07 1.40E-11 mg/kg-day 7.00E-10 mg/kg-day 2.00E-02
Thallium 1.65E-01 mg/kg 1.27E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.89E-10 mg/kg-day 1.00E-05 mg/kg-day 9.89E-05
TPH C19-C40 2.54E+03 mg/kg 1.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.52E-05 mg/kg-day 3.00E+00 mg/kg-day 5.07E-06
TPH C9-C18 2.64E+02 mg/kg 2.03E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-06 mg/kg-day 1.00E-02 mg/kg-day 1.58E-04
Trichloroethene 1.63E-03 mg/kg 1.26E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 5.78E-14 9.77E-12 mg/kg-day 5.00E-04 mg/kg-day 1.95E-08
Vanadium 2.79E+01 mg/kg 2.15E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-07 mg/kg-day 5.04E-03 mg/kg-day 3.32E-05

Exposure Route Total (Total PCBs) (a) 3.12E-07 2.17E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.16E-07 2.20E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.3.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 1.71E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.57E-08 1.33E-07 mg/kg-day 3.00E-04 mg/kg-day 4.44E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 2.59E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.89E-08 2.02E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 3.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.19E-07 2.33E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.53E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.57E-08 2.74E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.64E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.20E-09 1.27E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.56E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.19E-09 1.21E-06 mg/kg-day 2.00E-02 mg/kg-day 6.07E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.71E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.98E-10 2.11E-07 mg/kg-day 4.00E-02 mg/kg-day 5.27E-06
Cadmium, diet 4.91E+00 mg/kg 2.95E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.29E-09 mg/kg-day 2.50E-05 mg/kg-day 9.17E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 3.54E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.58E-10 2.75E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.26E-08 2.41E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 5.05E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.09E-10 3.93E-10 mg/kg-day 5.00E-05 mg/kg-day 7.86E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08 1.37E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 6.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.14E-08 mg/kg-day 2.00E-02 mg/kg-day 2.57E-06
PCBs (non DLC) 2.53E+00 mg/kg 2.13E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.13E-08 1.65E-07 mg/kg-day 2.00E-05 mg/kg-day 8.27E-03
PCBs, total 2.67E+00 mg/kg 2.24E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.24E-08 1.75E-07 mg/kg-day 2.00E-05 mg/kg-day 8.73E-03
PCB-TEQ 3.38E-05 mg/kg 6.09E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.13E-09 4.73E-13 mg/kg-day 7.00E-10 mg/kg-day 6.76E-04
TCDD-TEQ 2.34E-03 mg/kg 4.21E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.32E-07 3.28E-11 mg/kg-day 7.00E-10 mg/kg-day 4.68E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 1.52E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.19E-04 mg/kg-day 3.00E+00 mg/kg-day 3.95E-05
TPH C9-C18 2.64E+02 mg/kg 1.58E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.23E-05 mg/kg-day 1.00E-02 mg/kg-day 1.23E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 9.84E-07 5.74E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.92E-07 5.77E-02

SiteWide Exposure Medium Total (Total PCBs) 1.30E-06 7.92E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.31E-06 7.96E-02
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TABLE 7.3.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 9.17E-11 mg/kg-day NA (mg/kg-day)-1 NA 7.13E-10 mg/kg-day 4.00E-04 mg/kg-day 1.78E-06
Arsenic, total 1.29E-03 mg/L 2.19E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.28E-10 1.70E-09 mg/kg-day 3.00E-04 mg/kg-day 5.67E-06
Benzene 8.00E-05 mg/L 1.36E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.46E-13 1.05E-10 mg/kg-day 4.00E-03 mg/kg-day 2.64E-08
Benzo(a)anthracene 2.93E-05 mg/L 4.97E-12 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.63E-12 3.86E-11 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 7.70E-12 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.62E-11 5.99E-11 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.09E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.97E-12 8.49E-11 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 3.37E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.72E-12 2.62E-09 mg/kg-day 2.00E-02 mg/kg-day 1.31E-07
Bromodichloromethane 2.76E-04 mg/L 4.68E-11 mg/kg-day 6.20E-02 (mg/kg-day)-1 2.90E-12 3.64E-10 mg/kg-day 2.00E-02 mg/kg-day 1.82E-08
Chloroform 1.34E-04 mg/L 2.27E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-10 mg/kg-day 1.00E-02 mg/kg-day 1.77E-08
Chromium, total 2.97E-03 mg/L 5.03E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.92E-09 mg/kg-day 1.50E+00 mg/kg-day 2.61E-09
Cobalt 3.64E-04 mg/L 6.17E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.80E-10 mg/kg-day 3.00E-04 mg/kg-day 1.60E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.51E-12 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.10E-11 1.17E-11 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.80E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.88E-12 1.40E-12 mg/kg-day 5.00E-05 mg/kg-day 2.80E-08
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 5.53E-12 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.03E-12 4.30E-11 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.62E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-07 mg/kg-day 2.40E-02 mg/kg-day 5.24E-06
PCBs (non DLC) 1.74E-05 mg/L 2.95E-12 mg/kg-day 3.00E-01 (mg/kg-day)-1 8.85E-13 2.29E-11 mg/kg-day 2.00E-05 mg/kg-day 1.15E-06
PCBs, total 1.82E-05 mg/L 3.09E-12 mg/kg-day 3.00E-01 (mg/kg-day)-1 9.26E-13 2.40E-11 mg/kg-day 2.00E-05 mg/kg-day 1.20E-06
PCB-TEQ 3.40E-10 mg/L 5.76E-17 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.65E-12 4.48E-16 mg/kg-day 7.00E-10 mg/kg-day 6.40E-07
TCDD-TEQ 7.18E-09 mg/L 1.22E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.83E-10 9.47E-15 mg/kg-day 7.00E-10 mg/kg-day 1.35E-05
Thallium 9.76E-06 mg/L 1.65E-12 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-11 mg/kg-day 1.00E-05 mg/kg-day 1.29E-06
Trichloroethene 2.14E-04 mg/L 3.63E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.67E-12 2.82E-10 mg/kg-day 5.00E-04 mg/kg-day 5.64E-07

Exposure Route Total (Total PCBs) (a) 6.07E-10 3.11E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.16E-10 3.17E-05

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 5.41E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.21E-10 mg/kg-day 6.00E-05 mg/kg-day 7.02E-06
Arsenic, total 1.29E-03 mg/L 1.29E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.94E-10 1.00E-09 mg/kg-day 3.00E-04 mg/kg-day 3.35E-06
Benzene 8.00E-05 mg/L 2.51E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.38E-11 1.95E-09 mg/kg-day 4.00E-03 mg/kg-day 4.89E-07
Benzo(a)anthracene 2.93E-05 mg/L 7.74E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.65E-09 6.02E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 2.04E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.49E-07 1.59E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 2.94E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.15E-08 2.29E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 6.33E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.86E-10 4.92E-07 mg/kg-day 2.00E-02 mg/kg-day 2.46E-05
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 2.52E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.96E-09 mg/kg-day 1.00E-02 mg/kg-day 1.96E-07
Chromium, total 2.97E-03 mg/L 2.97E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.31E-09 mg/kg-day 1.95E-02 mg/kg-day 1.19E-07
Cobalt 3.64E-04 mg/L 1.46E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-10 mg/kg-day 3.00E-04 mg/kg-day 3.78E-07
Dibenz(a,h)anthracene 8.90E-06 mg/L 6.21E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.53E-08 4.83E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.55E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.48E-10 1.21E-10 mg/kg-day 5.00E-05 mg/kg-day 2.41E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-08 1.20E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 9.54E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.42E-08 mg/kg-day 9.60E-04 mg/kg-day 7.73E-05
PCBs (non DLC) 1.74E-05 mg/L 1.48E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 4.44E-10 1.15E-08 mg/kg-day 2.00E-05 mg/kg-day 5.76E-04
PCBs, total 1.82E-05 mg/L 1.55E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 4.65E-10 1.20E-08 mg/kg-day 2.00E-05 mg/kg-day 6.02E-04
PCB-TEQ 3.40E-10 mg/L 2.89E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.34E-09 2.25E-13 mg/kg-day 7.00E-10 mg/kg-day 3.21E-04
TCDD-TEQ 7.18E-09 mg/L 8.99E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.35E-07 6.99E-12 mg/kg-day 7.00E-10 mg/kg-day 9.99E-03
Thallium 9.76E-06 mg/L 9.76E-13 mg/kg-day NA (mg/kg-day)-1 NA 7.59E-12 mg/kg-day 1.00E-05 mg/kg-day 7.59E-07
Trichloroethene 2.14E-04 mg/L 7.42E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.42E-11 5.77E-09 mg/kg-day 5.00E-04 mg/kg-day 1.15E-05

Exposure Route Total (Total PCBs) (a) 3.70E-07 1.07E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.74E-07 1.10E-02

SiteWide Exposure Medium Total (Total PCBs) 3.70E-07 1.08E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.74E-07 1.10E-02
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TABLE 7.3.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Tissue RME Mixed Fish SiteWide Ingestion 
4,4'-DDD 7.45E-02 mg/kg 3.27E-07 mg/kg-day 2.40E-01 (mg/kg-day)-1 7.84E-08 2.54E-06 mg/kg-day 5.00E-04 mg/kg-day 5.08E-03
4,4'-DDE 1.28E-01 mg/kg 5.21E-07 mg/kg-day 3.40E-01 (mg/kg-day)-1 1.77E-07 4.06E-06 mg/kg-day 5.00E-04 mg/kg-day 8.11E-03
4,4'-DDT 5.07E-03 mg/kg 2.22E-08 mg/kg-day 3.40E-01 (mg/kg-day)-1 7.56E-09 1.73E-07 mg/kg-day 5.00E-04 mg/kg-day 3.46E-04
Aldrin 1.30E-04 mg/kg 5.70E-10 mg/kg-day 1.70E+01 (mg/kg-day)-1 9.70E-09 4.44E-09 mg/kg-day 3.00E-05 mg/kg-day 1.48E-04
Antimony 3.68E-02 mg/kg 2.31E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-06 mg/kg-day 4.00E-04 mg/kg-day 4.49E-03
Benzo(a)anthracene 2.09E-03 mg/kg 1.31E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.56E-09 1.02E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 2.96E-04 mg/kg 1.86E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.35E-08 1.44E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.80E-01 mg/kg 1.76E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.46E-08 1.37E-05 mg/kg-day 2.00E-02 mg/kg-day 6.83E-04
Chromium, total 1.73E-01 mg/kg 1.08E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.43E-06 mg/kg-day 1.50E+00 mg/kg-day 5.62E-06
cis-Chlordane 9.94E-02 mg/kg 4.17E-07 mg/kg-day 3.50E-01 (mg/kg-day)-1 1.46E-07 3.25E-06 mg/kg-day 5.00E-04 mg/kg-day 6.49E-03
cis-Nonachlor 1.83E-02 mg/kg 7.69E-08 mg/kg-day 1.02E+00 (mg/kg-day)-1 7.80E-08 5.98E-07 mg/kg-day 1.72E-04 mg/kg-day 3.47E-03
Cobalt 1.95E-02 mg/kg 1.22E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.51E-07 mg/kg-day 3.00E-04 mg/kg-day 3.17E-03
Dieldrin 2.39E-02 mg/kg 1.05E-07 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.68E-06 8.16E-07 mg/kg-day 5.00E-05 mg/kg-day 1.63E-02
Gamma-chlordane 2.48E-02 mg/kg 1.04E-07 mg/kg-day 3.50E-01 (mg/kg-day)-1 3.65E-08 8.10E-07 mg/kg-day 5.00E-04 mg/kg-day 1.62E-03
Heptachlor epoxide 9.56E-03 mg/kg 5.99E-08 mg/kg-day 9.10E+00 (mg/kg-day)-1 5.45E-07 4.66E-07 mg/kg-day 1.30E-05 mg/kg-day 3.59E-02
Hexachlorobenzene 5.73E-03 mg/kg 3.59E-08 mg/kg-day 1.60E+00 (mg/kg-day)-1 5.75E-08 2.79E-07 mg/kg-day 8.00E-04 mg/kg-day 3.49E-04
Mercury, inorganic 7.65E-02 mg/kg 4.79E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.73E-06 mg/kg-day 3.00E-04 mg/kg-day 1.24E-02
Methyl mercury 3.19E-01 mg/kg 2.00E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.56E-05 mg/kg-day 1.00E-04 mg/kg-day 1.56E-01
Oxychlordane 1.74E-02 mg/kg 7.31E-08 mg/kg-day 1.96E+00 (mg/kg-day)-1 1.43E-07 5.68E-07 mg/kg-day 8.93E-05 mg/kg-day 6.37E-03
PCBs (non DLC) 1.90E+00 mg/kg 8.34E-06 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.34E-06 6.48E-05 mg/kg-day 2.00E-05 mg/kg-day 3.24E+00
PCBs, total 2.04E+00 mg/kg 8.95E-06 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.95E-06 6.96E-05 mg/kg-day 2.00E-05 mg/kg-day 3.48E+00
PCB-TEQ 2.15E-05 mg/kg 9.43E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.41E-05 7.34E-10 mg/kg-day 7.00E-10 mg/kg-day 1.05E+00
Selenium 6.38E-01 mg/kg 4.00E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.11E-05 mg/kg-day 5.00E-03 mg/kg-day 6.22E-03
TCDD-TEQ 1.06E-04 mg/kg 3.39E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.08E-05 2.64E-09 mg/kg-day 7.00E-10 mg/kg-day 3.76E+00
Thallium 7.13E-03 mg/kg 4.47E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.48E-07 mg/kg-day 1.00E-05 mg/kg-day 3.48E-02
trans-Nonachlor 2.07E-02 mg/kg 8.69E-08 mg/kg-day 6.97E+00 (mg/kg-day)-1 6.05E-07 6.76E-07 mg/kg-day 2.51E-05 mg/kg-day 2.69E-02

Exposure Route Total (Total PCBs) (a) 6.34E-05 7.57E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.69E-05 8.38E+00

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish (Total PCBs) (a) 6.51E-05 7.66E+00
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish  [PCB-TEQ & PCBs (non DLC)] (b) 7.86E-05 8.47E+00
Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
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Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 
for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in fish tissue 
from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.4.CTE
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 7.66E-06 mg/kg-day NA (mg/kg-day)-1 NA
Sediment Antimony 1.23E+00 mg/kg 9.48E-10 mg/kg-day NA (mg/kg-day)-1 NA

Arsenic, total 9.51E+00 mg/kg 4.40E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.60E-09
Benzene 5.60E-04 mg/kg 4.32E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.37E-14
Benzo(a)anthracene 3.32E+00 mg/kg 2.56E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.87E-09
Benzo(a)pyrene 3.84E+00 mg/kg 2.96E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.16E-08
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.48E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.54E-09
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.62E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.18E-10
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.00E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.80E-10
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.67E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.95E-11
Cadmium, diet 4.91E+00 mg/kg 3.78E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg 5.99E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 3.00E-09
Chromium, total 1.78E+02 mg/kg 1.37E-07 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 3.49E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.55E-11
Cobalt 7.61E+00 mg/kg 5.86E-09 mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg 1.39E-07 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.06E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.23E-09
Dieldrin 8.42E-03 mg/kg 6.49E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.04E-10
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.73E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.27E-09
Manganese, nondiet 4.59E+02 mg/kg 3.54E-07 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg 2.45E-09 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 6.53E-10 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 1.95E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.95E-09
PCBs, total 2.67E+00 mg/kg 2.06E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.06E-09
PCB-TEQ 3.38E-05 mg/kg 2.60E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.91E-09
TCDD-TEQ 2.34E-03 mg/kg 1.80E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.70E-07
Thallium 1.65E-01 mg/kg 1.27E-10 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 1.96E-06 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 2.03E-07 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg 1.26E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 5.78E-14
Vanadium 2.79E+01 mg/kg 2.15E-08 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 3.12E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.16E-07

Intake/Exposure 
Concentration
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TABLE 7.4.CTE
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.51E+00 mg/kg 1.71E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.57E-08
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.32E+00 mg/kg 2.59E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.89E-08
Benzo(a)pyrene 3.84E+00 mg/kg 3.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.19E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.53E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.57E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.64E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.20E-09
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.56E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.19E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.71E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.98E-10
Cadmium, diet 4.91E+00 mg/kg 2.95E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 3.54E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.58E-10
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.26E-08
Dieldrin 8.42E-03 mg/kg 5.05E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.09E-10
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 6.61E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 2.13E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.13E-08
PCBs, total 2.67E+00 mg/kg 2.24E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.24E-08
PCB-TEQ 3.38E-05 mg/kg 6.09E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.13E-09
TCDD-TEQ 2.34E-03 mg/kg 4.21E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.32E-07
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 1.52E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 1.58E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 9.84E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.92E-07

SiteWide Exposure Medium Total (Total PCBs) 1.30E-06
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.31E-06
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TABLE 7.4.CTE
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Surface Water Surface SiteWide Ingestion 
Water Antimony 5.41E-04 mg/kg 9.17E-11 mg/kg-day NA (mg/kg-day)-1 NA

Arsenic, total 1.29E-03 mg/kg 2.19E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.28E-10
Benzene 8.00E-05 mg/kg 1.36E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.46E-13
Benzo(a)anthracene 2.93E-05 mg/kg 4.97E-12 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.63E-12
Benzo(a)pyrene 4.54E-05 mg/kg 7.70E-12 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.62E-11
Benzo(b)fluoranthene 6.44E-05 mg/kg 1.09E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.97E-12
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 3.37E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.72E-12
Bromodichloromethane 2.76E-04 mg/kg 4.68E-11 mg/kg-day 6.20E-02 (mg/kg-day)-1 2.90E-12
Chloroform 1.34E-04 mg/kg 2.27E-11 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 5.03E-10 mg/kg-day NA (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 6.17E-11 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 1.51E-12 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.10E-11
Dieldrin 1.06E-06 mg/kg 1.80E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.88E-12
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 5.53E-12 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.03E-12
Manganese, nondiet 9.54E-02 mg/kg 1.62E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 2.95E-12 mg/kg-day 3.00E-01 (mg/kg-day)-1 8.85E-13
PCBs, total 1.82E-05 mg/kg 3.09E-12 mg/kg-day 3.00E-01 (mg/kg-day)-1 9.26E-13
PCB-TEQ 3.40E-10 mg/kg 5.76E-17 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.65E-12
TCDD-TEQ 7.18E-09 mg/kg 1.22E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.83E-10
Thallium 9.76E-06 mg/kg 1.65E-12 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 3.63E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.67E-12

Exposure Route Total (Total PCBs) (a) 6.07E-10
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.16E-10

Surface Water Surface SiteWide Dermal
Water Antimony 5.41E-04 mg/kg 5.41E-11 mg/kg-day NA (mg/kg-day)-1 NA

Arsenic, total 1.29E-03 mg/kg 1.29E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.94E-10
Benzene 8.00E-05 mg/kg 2.51E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.38E-11
Benzo(a)anthracene 2.93E-05 mg/kg 7.74E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.65E-09
Benzo(a)pyrene 4.54E-05 mg/kg 2.04E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.49E-07
Benzo(b)fluoranthene 6.44E-05 mg/kg 2.94E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.15E-08
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 6.33E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.86E-10
Bromodichloromethane 2.76E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chloroform 1.34E-04 mg/kg 2.52E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 2.97E-10 mg/kg-day NA (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 1.46E-11 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 6.21E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.53E-08
Dieldrin 1.06E-06 mg/kg 1.55E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.48E-10
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 1.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-08
Manganese, nondiet 9.54E-02 mg/kg 9.54E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 1.48E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 4.44E-10
PCBs, total 1.82E-05 mg/kg 1.55E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 4.65E-10
PCB-TEQ 3.40E-10 mg/kg 2.89E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.34E-09
TCDD-TEQ 7.18E-09 mg/kg 8.99E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.35E-07
Thallium 9.76E-06 mg/kg 9.76E-13 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 7.42E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.42E-11

Exposure Route Total (Total PCBs) (a) 3.70E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.74E-07

SiteWide Exposure Medium Total (Total PCBs) 3.70E-07
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.74E-07
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TABLE 7.4.CTE
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Tissue RME Mixed Diet SiteWide Ingestion 
4,4'-DDD 7.45E-02 mg/kg 5.21E-07 mg/kg-day 2.40E-01 (mg/kg-day)-1 1.25E-07
4,4'-DDE 1.28E-01 mg/kg 8.31E-07 mg/kg-day 3.40E-01 (mg/kg-day)-1 2.82E-07
4,4'-DDT 5.07E-03 mg/kg 3.54E-08 mg/kg-day 3.40E-01 (mg/kg-day)-1 1.20E-08
Aldrin 1.30E-04 mg/kg 9.08E-10 mg/kg-day 1.70E+01 (mg/kg-day)-1 1.54E-08
Antimony 3.68E-02 mg/kg 3.67E-07 mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.09E-03 mg/kg 3.64E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.66E-08
Benzo(a)pyrene 2.96E-04 mg/kg 5.15E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.76E-08
Bis(2-ethylhexyl) phthalate 2.80E-01 mg/kg 2.80E-06 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.91E-08
Chromium, total 1.73E-01 mg/kg 1.73E-06 mg/kg-day NA (mg/kg-day)-1 NA
cis-Chlordane 9.94E-02 mg/kg 6.65E-07 mg/kg-day 3.50E-01 (mg/kg-day)-1 2.33E-07
cis-Nonachlor 1.83E-02 mg/kg 1.22E-07 mg/kg-day 1.02E+00 (mg/kg-day)-1 1.24E-07
Cobalt 1.95E-02 mg/kg 1.95E-07 mg/kg-day NA (mg/kg-day)-1 NA
Dieldrin 2.39E-02 mg/kg 1.67E-07 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.67E-06
Gamma-chlordane 2.48E-02 mg/kg 1.66E-07 mg/kg-day 3.50E-01 (mg/kg-day)-1 5.81E-08
Heptachlor epoxide 9.56E-03 mg/kg 9.54E-08 mg/kg-day 9.10E+00 (mg/kg-day)-1 8.68E-07
Hexachlorobenzene 5.73E-03 mg/kg 5.72E-08 mg/kg-day 1.60E+00 (mg/kg-day)-1 9.15E-08
Mercury, inorganic 7.65E-02 mg/kg 7.64E-07 mg/kg-day NA (mg/kg-day)-1 NA
Methyl mercury 3.19E-01 mg/kg 3.18E-06 mg/kg-day NA (mg/kg-day)-1 NA
Oxychlordane 1.74E-02 mg/kg 1.16E-07 mg/kg-day 1.96E+00 (mg/kg-day)-1 2.28E-07
PCBs (non DLC) 1.90E+00 mg/kg 1.33E-05 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.33E-05
PCBs, total 2.04E+00 mg/kg 1.43E-05 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.43E-05
PCB-TEQ 2.15E-05 mg/kg 1.50E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.25E-05
Selenium 6.38E-01 mg/kg 6.37E-06 mg/kg-day NA (mg/kg-day)-1 NA
TCDD-TEQ 1.06E-04 mg/kg 5.40E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.09E-05
Thallium 7.13E-03 mg/kg 7.12E-08 mg/kg-day NA (mg/kg-day)-1 NA
trans-Nonachlor 2.07E-02 mg/kg 1.38E-07 mg/kg-day 6.97E+00 (mg/kg-day)-1 9.64E-07

Exposure Route Total (Total PCBs) (a) 1.01E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.23E-04

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Diet (Total PCBs) (a) 1.03E-04
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Diet  [PCB-TEQ & PCBs (non DLC)] (b) 1.24E-04

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 
for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in fish tissue 
from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk 
Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are 
applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a 
result of these updates, there are changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for 
benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 
10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main 
body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 7.5.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER CHILD (1 TO <7 years) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Tissue Crab Sitewide Ingestion 

4,4'-DDD 2.08E-02 mg/kg 5.94E-08 mg/kg-day 2.40E-01 (mg/kg-day)-1 1.43E-08 1.39E-06 mg/kg-day 5.00E-04 mg/kg-day 2.77E-03
4,4'-DDE 4.95E-02 mg/kg 1.41E-07 mg/kg-day 3.40E-01 (mg/kg-day)-1 4.81E-08 3.30E-06 mg/kg-day 5.00E-04 mg/kg-day 6.60E-03
Arsenic, inorganic 1.69E-02 mg/kg 4.83E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.24E-08 1.13E-06 mg/kg-day 3.00E-04 mg/kg-day 3.76E-03
Arsenic, organic/other forms 1.06E+00 mg/kg 3.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.08E-05 mg/kg-day 2.00E-02 mg/kg-day 3.54E-03
Benzo(a)anthracene 2.88E-03 mg/kg 2.47E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.80E-08 1.92E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 1.74E-03 mg/kg 1.49E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.09E-07 1.16E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.95E-03 mg/kg 3.39E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.47E-08 2.63E-07 mg/kg-day NA mg/kg-day NA
Cadmium, diet 1.12E-01 mg/kg 3.20E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.47E-06 mg/kg-day 1.00E-03 mg/kg-day 7.47E-03
Chromium, total 9.79E-01 mg/kg 2.80E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.53E-05 mg/kg-day 1.50E+00 mg/kg-day 4.35E-05
cis-Nonachlor 7.86E-03 mg/kg 2.25E-08 mg/kg-day 1.02E+00 (mg/kg-day)-1 2.28E-08 5.24E-07 mg/kg-day 1.72E-04 mg/kg-day 3.04E-03
Cobalt 4.56E-02 mg/kg 1.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.04E-06 mg/kg-day 3.00E-04 mg/kg-day 1.01E-02
Copper 2.43E+01 mg/kg 6.95E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.62E-03 mg/kg-day 4.00E-02 mg/kg-day 4.06E-02
Dieldrin 9.39E-03 mg/kg 2.68E-08 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.29E-07 6.26E-07 mg/kg-day 5.00E-05 mg/kg-day 1.25E-02
Heptachlor epoxide 1.00E-02 mg/kg 2.86E-08 mg/kg-day 9.10E+00 (mg/kg-day)-1 2.60E-07 6.67E-07 mg/kg-day 1.30E-05 mg/kg-day 5.13E-02
Hexachlorobenzene 3.01E-03 mg/kg 8.60E-09 mg/kg-day 1.60E+00 (mg/kg-day)-1 1.38E-08 2.01E-07 mg/kg-day 8.00E-04 mg/kg-day 2.51E-04
Indeno(1,2,3-cd)pyrene 1.69E-03 mg/kg 1.45E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-08 1.13E-07 mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.01E-02 mg/kg 8.60E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.01E-06 mg/kg-day 3.00E-04 mg/kg-day 6.69E-03
Methyl mercury 1.40E-01 mg/kg 4.00E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.33E-06 mg/kg-day 1.00E-04 mg/kg-day 9.33E-02
Oxychlordane 3.57E-02 mg/kg 1.02E-07 mg/kg-day 1.96E+00 (mg/kg-day)-1 2.00E-07 2.38E-06 mg/kg-day 8.93E-05 mg/kg-day 2.67E-02
PCBs (non DLC) 3.11E-01 mg/kg 8.32E-07 mg/kg-day 8.54E-01 (mg/kg-day)-1 7.11E-07 1.94E-05 mg/kg-day 2.34E-05 mg/kg-day 8.29E-01
PCBs, total 3.64E-01 mg/kg 8.32E-07 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.32E-07 1.94E-05 mg/kg-day 2.00E-05 mg/kg-day 9.71E-01
PCB-TEQ 1.15E-05 mg/kg 2.19E-06 mg/kg-day 1.79E+00 (mg/kg-day)-1 3.93E-06 5.12E-05 mg/kg-day 5.86E-05 mg/kg-day 8.73E-01
Selenium 7.68E-01 mg/kg 2.19E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.12E-05 mg/kg-day 5.00E-03 mg/kg-day 1.02E-02
TCDD-TEQ 5.96E-05 mg/kg 1.70E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.55E-05 3.97E-09 mg/kg-day 7.00E-10 mg/kg-day 5.68E+00
Thallium 1.61E-03 mg/kg 4.60E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.07E-07 mg/kg-day 1.00E-05 mg/kg-day 1.07E-02
Zinc 4.12E+01 mg/kg 1.18E-04 mg/kg-day NA (mg/kg-day)-1 NA 2.75E-03 mg/kg-day 3.00E-01 mg/kg-day 9.16E-03

Exposure Route Total (Total PCBs) (a) 2.76E-05 6.95E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.14E-05 7.68E+00

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 2.76E-05 6.95E+00
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 3.14E-05 7.68E+00
Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 
4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor and oxychlordane in crab tissue from 
those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have 
been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 7.6.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 2.24E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.62E-04 mg/kg-day 1.00E+00 mg/kg-day 2.62E-04
Sediment Antimony 1.23E+00 mg/kg 2.78E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.24E-08 mg/kg-day 4.00E-04 mg/kg-day 8.10E-05

Arsenic, total 9.51E+00 mg/kg 1.29E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.93E-08 1.50E-07 mg/kg-day 3.00E-04 mg/kg-day 5.01E-04
Benzene 5.60E-04 mg/kg 1.26E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.95E-14 1.48E-11 mg/kg-day 4.00E-03 mg/kg-day 3.69E-09
Benzo(a)anthracene 3.32E+00 mg/kg 1.50E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.09E-08 8.75E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.73E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.27E-07 1.01E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 2.04E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.49E-08 1.19E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 9.48E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.92E-10 5.53E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 5.87E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.22E-10 6.85E-07 mg/kg-day 2.00E-02 mg/kg-day 3.42E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.57E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.14E-10 9.14E-08 mg/kg-day 4.00E-02 mg/kg-day 2.29E-06
Cadmium, diet 4.91E+00 mg/kg 1.11E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-07 mg/kg-day 1.00E-03 mg/kg-day 1.29E-04
Chromium, hexavalent 7.78E+00 mg/kg 3.51E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.76E-08 2.05E-07 mg/kg-day 3.00E-03 mg/kg-day 6.83E-05
Chromium, total 1.78E+02 mg/kg 4.02E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.69E-06 mg/kg-day 1.50E+00 mg/kg-day 3.13E-06
Chrysene 4.53E+00 mg/kg 2.05E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.49E-10 1.19E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 1.72E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.00E-07 mg/kg-day 3.00E-04 mg/kg-day 6.68E-04
Copper 1.80E+02 mg/kg 4.06E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.74E-06 mg/kg-day 4.00E-02 mg/kg-day 1.19E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.79E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.31E-08 1.05E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.90E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.04E-10 2.22E-10 mg/kg-day 5.00E-05 mg/kg-day 4.44E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.42E-09 5.93E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 1.04E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-05 mg/kg-day 2.40E-02 mg/kg-day 5.04E-04
Mercury, inorganic 3.18E+00 mg/kg 7.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.38E-08 mg/kg-day 3.00E-04 mg/kg-day 2.79E-04
Naphthalene 8.47E-01 mg/kg 1.91E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-08 mg/kg-day 2.00E-02 mg/kg-day 1.12E-06
PCBs (non DLC) 2.53E+00 mg/kg 5.71E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.71E-09 6.66E-08 mg/kg-day 2.00E-05 mg/kg-day 3.33E-03
PCBs, total 2.67E+00 mg/kg 6.03E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.03E-09 7.03E-08 mg/kg-day 2.00E-05 mg/kg-day 3.52E-03
PCB-TEQ 3.38E-05 mg/kg 7.63E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.14E-08 8.90E-13 mg/kg-day 7.00E-10 mg/kg-day 1.27E-03
TCDD-TEQ 2.34E-03 mg/kg 5.28E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.93E-07 6.16E-11 mg/kg-day 7.00E-10 mg/kg-day 8.81E-02
Thallium 1.65E-01 mg/kg 3.73E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.35E-09 mg/kg-day 1.00E-05 mg/kg-day 4.35E-04
TPH C19-C40 2.54E+03 mg/kg 5.74E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.69E-05 mg/kg-day 3.00E+00 mg/kg-day 2.23E-05
TPH C9-C18 2.64E+02 mg/kg 5.96E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.95E-06 mg/kg-day 1.00E-02 mg/kg-day 6.95E-04
Trichloroethene 1.63E-03 mg/kg 7.36E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.39E-13 4.29E-11 mg/kg-day 5.00E-04 mg/kg-day 8.59E-08
Vanadium 2.79E+01 mg/kg 6.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.35E-07 mg/kg-day 5.04E-03 mg/kg-day 1.46E-04

Exposure Route Total (Total PCBs) (a) 1.01E-06 9.55E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.02E-06 9.66E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.6.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 2.29E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.43E-08 2.67E-07 mg/kg-day 3.00E-04 mg/kg-day 8.89E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 6.92E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.05E-08 4.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 8.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.84E-07 4.67E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 9.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.87E-08 5.49E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 4.38E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.19E-09 2.55E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.08E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.92E-09 2.43E-06 mg/kg-day 2.00E-02 mg/kg-day 1.22E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 7.23E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.28E-10 4.22E-07 mg/kg-day 4.00E-02 mg/kg-day 1.05E-05
Cadmium, diet 4.91E+00 mg/kg 3.93E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.59E-09 mg/kg-day 2.50E-05 mg/kg-day 1.84E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 9.44E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.89E-10 5.51E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 8.27E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.04E-08 4.82E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 6.75E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.08E-09 7.87E-10 mg/kg-day 5.00E-05 mg/kg-day 1.57E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 4.69E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.42E-08 2.73E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 8.82E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.03E-07 mg/kg-day 2.00E-02 mg/kg-day 5.15E-06
PCBs (non DLC) 2.53E+00 mg/kg 2.84E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.84E-08 3.31E-07 mg/kg-day 2.00E-05 mg/kg-day 1.66E-02
PCBs, total 2.67E+00 mg/kg 3.00E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.00E-08 3.49E-07 mg/kg-day 2.00E-05 mg/kg-day 1.75E-02
PCB-TEQ 3.38E-05 mg/kg 8.13E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.22E-08 9.48E-13 mg/kg-day 7.00E-10 mg/kg-day 1.35E-03
TCDD-TEQ 2.34E-03 mg/kg 5.63E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.44E-07 6.56E-11 mg/kg-day 7.00E-10 mg/kg-day 9.38E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 2.04E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.37E-04 mg/kg-day 3.00E+00 mg/kg-day 7.92E-05
TPH C9-C18 2.64E+02 mg/kg 2.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-05 mg/kg-day 1.00E-02 mg/kg-day 2.47E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.71E-06 1.15E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.72E-06 1.15E-01

SiteWide Exposure Medium Total (Total PCBs) 2.72E-06 2.11E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.75E-06 2.12E-01
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TABLE 7.6.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 6.11E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.13E-09 mg/kg-day 4.00E-04 mg/kg-day 1.78E-05
Arsenic, total 1.29E-03 mg/L 1.46E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.18E-09 1.70E-08 mg/kg-day 3.00E-04 mg/kg-day 5.66E-05
Benzene 8.00E-05 mg/L 9.03E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 4.97E-12 1.05E-09 mg/kg-day 4.00E-03 mg/kg-day 2.63E-07
Benzo(a)anthracene 2.93E-05 mg/L 6.62E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.83E-11 3.86E-10 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.03E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.48E-10 5.98E-10 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.45E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-10 8.48E-10 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 2.25E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.15E-11 2.62E-08 mg/kg-day 2.00E-02 mg/kg-day 1.31E-06
Bromodichloromethane 2.76E-04 mg/L 3.12E-10 mg/kg-day 6.20E-02 (mg/kg-day)-1 1.93E-11 3.64E-09 mg/kg-day 2.00E-02 mg/kg-day 1.82E-07
Chloroform 1.34E-04 mg/L 1.51E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-09 mg/kg-day 1.00E-02 mg/kg-day 1.77E-07
Chromium, total 2.97E-03 mg/L 3.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.91E-08 mg/kg-day 1.50E+00 mg/kg-day 2.61E-08
Cobalt 3.64E-04 mg/L 4.11E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.79E-09 mg/kg-day 3.00E-04 mg/kg-day 1.60E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 2.01E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.47E-10 1.17E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.20E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.91E-11 1.40E-11 mg/kg-day 5.00E-05 mg/kg-day 2.79E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 7.36E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.37E-11 4.29E-10 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.08E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-06 mg/kg-day 2.40E-02 mg/kg-day 5.24E-05
PCBs (non DLC) 1.74E-05 mg/L 1.96E-11 mg/kg-day 3.00E-01 (mg/kg-day)-1 5.89E-12 2.29E-10 mg/kg-day 2.00E-05 mg/kg-day 1.15E-05
PCBs, total 1.82E-05 mg/L 2.05E-11 mg/kg-day 3.00E-01 (mg/kg-day)-1 6.16E-12 2.40E-10 mg/kg-day 2.00E-05 mg/kg-day 1.20E-05
PCB-TEQ 3.40E-10 mg/L 3.84E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.76E-11 4.48E-15 mg/kg-day 7.00E-10 mg/kg-day 6.40E-06
TCDD-TEQ 7.18E-09 mg/L 8.11E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.22E-09 9.46E-14 mg/kg-day 7.00E-10 mg/kg-day 1.35E-04
Thallium 9.76E-06 mg/L 1.10E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-10 mg/kg-day 1.00E-05 mg/kg-day 1.29E-05
Trichloroethene 2.14E-04 mg/L 4.83E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.22E-11 2.82E-09 mg/kg-day 5.00E-04 mg/kg-day 5.64E-06

Exposure Route Total (Total PCBs) (a) 4.61E-09 3.11E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.66E-09 3.16E-04

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 1.08E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-09 mg/kg-day 6.00E-05 mg/kg-day 2.11E-05
Arsenic, total 1.29E-03 mg/L 2.58E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.88E-10 3.01E-09 mg/kg-day 3.00E-04 mg/kg-day 1.00E-05
Benzene 8.00E-05 mg/L 5.03E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.77E-11 5.87E-09 mg/kg-day 4.00E-03 mg/kg-day 1.47E-06
Benzo(a)anthracene 2.93E-05 mg/L 3.10E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.26E-08 1.81E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 8.18E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.97E-07 4.77E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.18E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.61E-08 6.88E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.27E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.77E-09 1.48E-06 mg/kg-day 2.00E-02 mg/kg-day 7.40E-05
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 5.05E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.89E-09 mg/kg-day 1.00E-02 mg/kg-day 5.89E-07
Chromium, total 2.97E-03 mg/L 5.95E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.94E-09 mg/kg-day 1.95E-02 mg/kg-day 3.56E-07
Cobalt 3.64E-04 mg/L 2.92E-11 mg/kg-day NA (mg/kg-day)-1 NA 3.40E-10 mg/kg-day 3.00E-04 mg/kg-day 1.13E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 2.49E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.81E-07 1.45E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 3.10E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.97E-10 3.62E-10 mg/kg-day 5.00E-05 mg/kg-day 7.24E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 6.20E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.52E-08 3.62E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.91E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-07 mg/kg-day 9.60E-04 mg/kg-day 2.32E-04
PCBs (non DLC) 1.74E-05 mg/L 2.96E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 8.89E-10 3.46E-08 mg/kg-day 2.00E-05 mg/kg-day 1.73E-03
PCBs, total 1.82E-05 mg/L 3.10E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 9.30E-10 3.62E-08 mg/kg-day 2.00E-05 mg/kg-day 1.81E-03
PCB-TEQ 3.40E-10 mg/L 5.79E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.69E-09 6.76E-13 mg/kg-day 7.00E-10 mg/kg-day 9.65E-04
TCDD-TEQ 7.18E-09 mg/L 1.80E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.70E-07 2.10E-11 mg/kg-day 7.00E-10 mg/kg-day 3.00E-02
Thallium 9.76E-06 mg/L 1.96E-12 mg/kg-day NA (mg/kg-day)-1 NA 2.28E-11 mg/kg-day 1.00E-05 mg/kg-day 2.28E-06
Trichloroethene 2.14E-04 mg/L 2.97E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.37E-10 1.73E-08 mg/kg-day 5.00E-04 mg/kg-day 3.47E-05

Exposure Route Total (Total PCBs) (a) 1.21E-06 3.22E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.21E-06 3.31E-02

SiteWide Exposure Medium Total (Total PCBs) 1.21E-06 3.25E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.22E-06 3.34E-02
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TABLE 7.6.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Tissue Crab Sitewide Ingestion 
4,4'-DDD 2.08E-02 mg/kg 6.86E-08 mg/kg-day 2.40E-01 (mg/kg-day)-1 1.65E-08 8.00E-07 mg/kg-day 5.00E-04 mg/kg-day 1.60E-03
4,4'-DDE 4.95E-02 mg/kg 1.63E-07 mg/kg-day 3.40E-01 (mg/kg-day)-1 5.55E-08 1.90E-06 mg/kg-day 5.00E-04 mg/kg-day 3.81E-03
Arsenic, inorganic 1.69E-02 mg/kg 5.57E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.36E-08 6.50E-07 mg/kg-day 3.00E-04 mg/kg-day 2.17E-03
Arsenic, organic/other forms 1.06E+00 mg/kg 3.50E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.08E-05 mg/kg-day 2.00E-02 mg/kg-day 2.04E-03
Benzo(a)anthracene 2.88E-03 mg/kg 1.90E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.39E-08 1.11E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 1.74E-03 mg/kg 1.15E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.37E-08 6.69E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.95E-03 mg/kg 2.60E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.90E-08 1.52E-07 mg/kg-day NA mg/kg-day NA
Cadmium, diet 1.12E-01 mg/kg 3.69E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.31E-06 mg/kg-day 1.00E-03 mg/kg-day 4.31E-03
Chromium, total 9.79E-01 mg/kg 3.23E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.77E-05 mg/kg-day 1.50E+00 mg/kg-day 2.51E-05
cis-Nonachlor 7.86E-03 mg/kg 2.59E-08 mg/kg-day 1.02E+00 (mg/kg-day)-1 2.63E-08 3.02E-07 mg/kg-day 1.72E-04 mg/kg-day 1.75E-03
Cobalt 4.56E-02 mg/kg 1.50E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.75E-06 mg/kg-day 3.00E-04 mg/kg-day 5.85E-03
Copper 2.43E+01 mg/kg 8.02E-05 mg/kg-day NA (mg/kg-day)-1 NA 9.36E-04 mg/kg-day 4.00E-02 mg/kg-day 2.34E-02
Dieldrin 9.39E-03 mg/kg 3.10E-08 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.95E-07 3.61E-07 mg/kg-day 5.00E-05 mg/kg-day 7.22E-03
Heptachlor epoxide 1.00E-02 mg/kg 3.30E-08 mg/kg-day 9.10E+00 (mg/kg-day)-1 3.00E-07 3.85E-07 mg/kg-day 1.30E-05 mg/kg-day 2.96E-02
Hexachlorobenzene 3.01E-03 mg/kg 9.92E-09 mg/kg-day 1.60E+00 (mg/kg-day)-1 1.59E-08 1.16E-07 mg/kg-day 8.00E-04 mg/kg-day 1.45E-04
Indeno(1,2,3-cd)pyrene 1.69E-03 mg/kg 1.11E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.13E-09 6.50E-08 mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.01E-02 mg/kg 9.92E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.16E-06 mg/kg-day 3.00E-04 mg/kg-day 3.86E-03
Methyl mercury 1.40E-01 mg/kg 4.62E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.38E-06 mg/kg-day 1.00E-04 mg/kg-day 5.38E-02
Oxychlordane 3.57E-02 mg/kg 1.18E-07 mg/kg-day 1.96E+00 (mg/kg-day)-1 2.31E-07 1.37E-06 mg/kg-day 8.93E-05 mg/kg-day 1.54E-02
PCBs (non DLC) 3.11E-01 mg/kg 8.20E-07 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.20E-07 9.57E-06 mg/kg-day 2.00E-05 mg/kg-day 4.78E-01
PCBs, total 3.64E-01 mg/kg 9.60E-07 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.60E-07 1.12E-05 mg/kg-day 2.00E-05 mg/kg-day 5.60E-01
PCB-TEQ 1.15E-05 mg/kg 3.02E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.53E-06 3.53E-10 mg/kg-day 7.00E-10 mg/kg-day 5.04E-01
Selenium 7.68E-01 mg/kg 2.53E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.95E-05 mg/kg-day 5.00E-03 mg/kg-day 5.91E-03
TCDD-TEQ 5.96E-05 mg/kg 1.97E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.95E-05 2.29E-09 mg/kg-day 7.00E-10 mg/kg-day 3.28E+00
Thallium 1.61E-03 mg/kg 5.31E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.19E-08 mg/kg-day 1.00E-05 mg/kg-day 6.19E-03
Zinc 4.12E+01 mg/kg 1.36E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.59E-03 mg/kg-day 3.00E-01 mg/kg-day 5.28E-03

Exposure Route Total (Total PCBs) (a) 3.18E-05 4.01E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.62E-05 4.43E+00

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 3.57E-05 4.25E+00
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 4.01E-05 4.68E+00
Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 
4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor and oxychlordane in crab tissue from 
those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have 
been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.7.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 7.66E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.96E-05 mg/kg-day 1.00E+00 mg/kg-day 5.96E-05
Sediment Antimony 1.23E+00 mg/kg 9.48E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.37E-09 mg/kg-day 4.00E-04 mg/kg-day 1.84E-05

Arsenic, total 9.51E+00 mg/kg 4.40E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.60E-09 3.42E-08 mg/kg-day 3.00E-04 mg/kg-day 1.14E-04
Benzene 5.60E-04 mg/kg 4.32E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.37E-14 3.36E-12 mg/kg-day 4.00E-03 mg/kg-day 8.39E-10
Benzo(a)anthracene 3.32E+00 mg/kg 2.56E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.87E-09 1.99E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 2.96E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.16E-08 2.30E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.48E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.54E-09 2.71E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.62E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.18E-10 1.26E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.00E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.80E-10 1.56E-07 mg/kg-day 2.00E-02 mg/kg-day 7.79E-06
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.67E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.95E-11 2.08E-08 mg/kg-day 4.00E-02 mg/kg-day 5.20E-07
Cadmium, diet 4.91E+00 mg/kg 3.78E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.94E-08 mg/kg-day 1.00E-03 mg/kg-day 2.94E-05
Chromium, hexavalent 7.78E+00 mg/kg 5.99E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 3.00E-09 4.66E-08 mg/kg-day 3.00E-03 mg/kg-day 1.55E-05
Chromium, total 1.78E+02 mg/kg 1.37E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.07E-06 mg/kg-day 1.50E+00 mg/kg-day 7.11E-07
Chrysene 4.53E+00 mg/kg 3.49E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.55E-11 2.71E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 5.86E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.56E-08 mg/kg-day 3.00E-04 mg/kg-day 1.52E-04
Copper 1.80E+02 mg/kg 1.39E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-06 mg/kg-day 4.00E-02 mg/kg-day 2.70E-05
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.06E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.23E-09 2.38E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 6.49E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.04E-10 5.05E-11 mg/kg-day 5.00E-05 mg/kg-day 1.01E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.73E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.27E-09 1.35E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 3.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.75E-06 mg/kg-day 2.40E-02 mg/kg-day 1.15E-04
Mercury, inorganic 3.18E+00 mg/kg 2.45E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-08 mg/kg-day 3.00E-04 mg/kg-day 6.35E-05
Naphthalene 8.47E-01 mg/kg 6.53E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.08E-09 mg/kg-day 2.00E-02 mg/kg-day 2.54E-07
PCBs (non DLC) 2.53E+00 mg/kg 1.95E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.95E-09 1.52E-08 mg/kg-day 2.00E-05 mg/kg-day 7.58E-04
PCBs, total 2.67E+00 mg/kg 2.06E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.06E-09 1.60E-08 mg/kg-day 2.00E-05 mg/kg-day 8.00E-04
PCB-TEQ 3.38E-05 mg/kg 2.60E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.91E-09 2.03E-13 mg/kg-day 7.00E-10 mg/kg-day 2.89E-04
TCDD-TEQ 2.34E-03 mg/kg 1.80E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.70E-07 1.40E-11 mg/kg-day 7.00E-10 mg/kg-day 2.00E-02
Thallium 1.65E-01 mg/kg 1.27E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.89E-10 mg/kg-day 1.00E-05 mg/kg-day 9.89E-05
TPH C19-C40 2.54E+03 mg/kg 1.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.52E-05 mg/kg-day 3.00E+00 mg/kg-day 5.07E-06
TPH C9-C18 2.64E+02 mg/kg 2.03E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-06 mg/kg-day 1.00E-02 mg/kg-day 1.58E-04
Trichloroethene 1.63E-03 mg/kg 1.26E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 5.78E-14 9.77E-12 mg/kg-day 5.00E-04 mg/kg-day 1.95E-08
Vanadium 2.79E+01 mg/kg 2.15E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-07 mg/kg-day 5.04E-03 mg/kg-day 3.32E-05

Exposure Route Total (Total PCBs) (a) 3.12E-07 2.17E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.16E-07 2.20E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.7.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 1.71E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.57E-08 1.33E-07 mg/kg-day 3.00E-04 mg/kg-day 4.44E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 2.59E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.89E-08 2.02E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 3.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.19E-07 2.33E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.53E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.57E-08 2.74E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.64E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.20E-09 1.27E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.56E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.19E-09 1.21E-06 mg/kg-day 2.00E-02 mg/kg-day 6.07E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.71E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.98E-10 2.11E-07 mg/kg-day 4.00E-02 mg/kg-day 5.27E-06
Cadmium, diet 4.91E+00 mg/kg 2.95E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.29E-09 mg/kg-day 2.50E-05 mg/kg-day 9.17E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 3.54E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.58E-10 2.75E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.26E-08 2.41E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 5.05E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.09E-10 3.93E-10 mg/kg-day 5.00E-05 mg/kg-day 7.86E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08 1.37E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 6.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.14E-08 mg/kg-day 2.00E-02 mg/kg-day 2.57E-06
PCBs (non DLC) 2.53E+00 mg/kg 2.13E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.13E-08 1.65E-07 mg/kg-day 2.00E-05 mg/kg-day 8.27E-03
PCBs, total 2.67E+00 mg/kg 2.24E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.24E-08 1.75E-07 mg/kg-day 2.00E-05 mg/kg-day 8.73E-03
PCB-TEQ 3.38E-05 mg/kg 6.09E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.13E-09 4.73E-13 mg/kg-day 7.00E-10 mg/kg-day 6.76E-04
TCDD-TEQ 2.34E-03 mg/kg 4.21E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.32E-07 3.28E-11 mg/kg-day 7.00E-10 mg/kg-day 4.68E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 1.52E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.19E-04 mg/kg-day 3.00E+00 mg/kg-day 3.95E-05
TPH C9-C18 2.64E+02 mg/kg 1.58E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.23E-05 mg/kg-day 1.00E-02 mg/kg-day 1.23E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 9.84E-07 5.74E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.92E-07 5.77E-02

SiteWide Exposure Medium Total (Total PCBs) 1.30E-06 7.92E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.31E-06 7.96E-02
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TABLE 7.7.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 9.17E-11 mg/kg-day NA (mg/kg-day)-1 NA 7.13E-10 mg/kg-day 4.00E-04 mg/kg-day 1.78E-06
Arsenic, total 1.29E-03 mg/L 2.19E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.28E-10 1.70E-09 mg/kg-day 3.00E-04 mg/kg-day 5.67E-06
Benzene 8.00E-05 mg/L 1.36E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.46E-13 1.05E-10 mg/kg-day 4.00E-03 mg/kg-day 2.64E-08
Benzo(a)anthracene 2.93E-05 mg/L 4.97E-12 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.63E-12 3.86E-11 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 7.70E-12 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.62E-11 5.99E-11 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.09E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.97E-12 8.49E-11 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 3.37E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.72E-12 2.62E-09 mg/kg-day 2.00E-02 mg/kg-day 1.31E-07
Bromodichloromethane 2.76E-04 mg/L 4.68E-11 mg/kg-day 6.20E-02 (mg/kg-day)-1 2.90E-12 3.64E-10 mg/kg-day 2.00E-02 mg/kg-day 1.82E-08
Chloroform 1.34E-04 mg/L 2.27E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-10 mg/kg-day 1.00E-02 mg/kg-day 1.77E-08
Chromium, total 2.97E-03 mg/L 5.03E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.92E-09 mg/kg-day 1.50E+00 mg/kg-day 2.61E-09
Cobalt 3.64E-04 mg/L 6.17E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.80E-10 mg/kg-day 3.00E-04 mg/kg-day 1.60E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.51E-12 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.10E-11 1.17E-11 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.80E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.88E-12 1.40E-12 mg/kg-day 5.00E-05 mg/kg-day 2.80E-08
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 5.53E-12 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.03E-12 4.30E-11 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.62E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-07 mg/kg-day 2.40E-02 mg/kg-day 5.24E-06
PCBs (non DLC) 1.74E-05 mg/L 2.95E-12 mg/kg-day 3.00E-01 (mg/kg-day)-1 8.85E-13 2.29E-11 mg/kg-day 2.00E-05 mg/kg-day 1.15E-06
PCBs, total 1.82E-05 mg/L 3.09E-12 mg/kg-day 3.00E-01 (mg/kg-day)-1 9.26E-13 2.40E-11 mg/kg-day 2.00E-05 mg/kg-day 1.20E-06
PCB-TEQ 3.40E-10 mg/L 5.76E-17 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.65E-12 4.48E-16 mg/kg-day 7.00E-10 mg/kg-day 6.40E-07
TCDD-TEQ 7.18E-09 mg/L 1.22E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.83E-10 9.47E-15 mg/kg-day 7.00E-10 mg/kg-day 1.35E-05
Thallium 9.76E-06 mg/L 1.65E-12 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-11 mg/kg-day 1.00E-05 mg/kg-day 1.29E-06
Trichloroethene 2.14E-04 mg/L 3.63E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.67E-12 2.82E-10 mg/kg-day 5.00E-04 mg/kg-day 5.64E-07

Exposure Route Total (Total PCBs) (a) 6.07E-10 3.11E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.16E-10 3.17E-05

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 5.41E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.21E-10 mg/kg-day 6.00E-05 mg/kg-day 7.02E-06
Arsenic, total 1.29E-03 mg/L 1.29E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.94E-10 1.00E-09 mg/kg-day 3.00E-04 mg/kg-day 3.35E-06
Benzene 8.00E-05 mg/L 2.51E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.38E-11 1.95E-09 mg/kg-day 4.00E-03 mg/kg-day 4.89E-07
Benzo(a)anthracene 2.93E-05 mg/L 7.74E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.65E-09 6.02E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 2.04E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.49E-07 1.59E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 2.94E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.15E-08 2.29E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 6.33E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.86E-10 4.92E-07 mg/kg-day 2.00E-02 mg/kg-day 2.46E-05
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 2.52E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.96E-09 mg/kg-day 1.00E-02 mg/kg-day 1.96E-07
Chromium, total 2.97E-03 mg/L 2.97E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.31E-09 mg/kg-day 1.95E-02 mg/kg-day 1.19E-07
Cobalt 3.64E-04 mg/L 1.46E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-10 mg/kg-day 3.00E-04 mg/kg-day 3.78E-07
Dibenz(a,h)anthracene 8.90E-06 mg/L 6.21E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.53E-08 4.83E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.55E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.48E-10 1.21E-10 mg/kg-day 5.00E-05 mg/kg-day 2.41E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-08 1.20E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 9.54E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.42E-08 mg/kg-day 9.60E-04 mg/kg-day 7.73E-05
PCBs (non DLC) 1.74E-05 mg/L 1.48E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 4.44E-10 1.15E-08 mg/kg-day 2.00E-05 mg/kg-day 5.76E-04
PCBs, total 1.82E-05 mg/L 1.55E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 4.65E-10 1.20E-08 mg/kg-day 2.00E-05 mg/kg-day 6.02E-04
PCB-TEQ 3.40E-10 mg/L 2.89E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.34E-09 2.25E-13 mg/kg-day 7.00E-10 mg/kg-day 3.21E-04
TCDD-TEQ 7.18E-09 mg/L 8.99E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.35E-07 6.99E-12 mg/kg-day 7.00E-10 mg/kg-day 9.99E-03
Thallium 9.76E-06 mg/L 9.76E-13 mg/kg-day NA (mg/kg-day)-1 NA 7.59E-12 mg/kg-day 1.00E-05 mg/kg-day 7.59E-07
Trichloroethene 2.14E-04 mg/L 7.42E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.42E-11 5.77E-09 mg/kg-day 5.00E-04 mg/kg-day 1.15E-05

Exposure Route Total (Total PCBs) (a) 3.70E-07 1.07E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.74E-07 1.10E-02

SiteWide Exposure Medium Total (Total PCBs) 3.70E-07 1.08E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.74E-07 1.10E-02
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TABLE 7.7.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Tissue Crab Sitewide Ingestion 
4,4'-DDD 2.08E-02 mg/kg 1.00E-07 mg/kg-day 2.40E-01 (mg/kg-day)-1 2.41E-08 7.80E-07 mg/kg-day 5.00E-04 mg/kg-day 1.56E-03
4,4'-DDE 4.95E-02 mg/kg 2.39E-07 mg/kg-day 3.40E-01 (mg/kg-day)-1 8.11E-08 1.86E-06 mg/kg-day 5.00E-04 mg/kg-day 3.71E-03
Arsenic, inorganic 1.69E-02 mg/kg 8.15E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.22E-07 6.34E-07 mg/kg-day 3.00E-04 mg/kg-day 2.11E-03
Arsenic, organic/other forms 1.06E+00 mg/kg 5.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.98E-05 mg/kg-day 2.00E-02 mg/kg-day 1.99E-03
Benzo(a)anthracene 2.88E-03 mg/kg 1.39E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.01E-08 1.08E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 1.74E-03 mg/kg 8.39E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.12E-08 6.53E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.95E-03 mg/kg 1.90E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.39E-08 1.48E-07 mg/kg-day NA mg/kg-day NA
Cadmium, diet 1.12E-01 mg/kg 5.40E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.20E-06 mg/kg-day 1.00E-03 mg/kg-day 4.20E-03
Chromium, total 9.79E-01 mg/kg 4.72E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.67E-05 mg/kg-day 1.50E+00 mg/kg-day 2.45E-05
cis-Nonachlor 7.86E-03 mg/kg 3.79E-08 mg/kg-day 1.02E+00 (mg/kg-day)-1 3.85E-08 2.95E-07 mg/kg-day 1.72E-04 mg/kg-day 1.71E-03
Cobalt 4.56E-02 mg/kg 2.20E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.71E-06 mg/kg-day 3.00E-04 mg/kg-day 5.70E-03
Copper 2.43E+01 mg/kg 1.17E-04 mg/kg-day NA (mg/kg-day)-1 NA 9.13E-04 mg/kg-day 4.00E-02 mg/kg-day 2.28E-02
Dieldrin 9.39E-03 mg/kg 4.53E-08 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.24E-07 3.52E-07 mg/kg-day 5.00E-05 mg/kg-day 7.04E-03
Heptachlor epoxide 1.00E-02 mg/kg 4.82E-08 mg/kg-day 9.10E+00 (mg/kg-day)-1 4.39E-07 3.75E-07 mg/kg-day 1.30E-05 mg/kg-day 2.88E-02
Hexachlorobenzene 3.01E-03 mg/kg 1.45E-08 mg/kg-day 1.60E+00 (mg/kg-day)-1 2.32E-08 1.13E-07 mg/kg-day 8.00E-04 mg/kg-day 1.41E-04
Indeno(1,2,3-cd)pyrene 1.69E-03 mg/kg 8.15E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.95E-09 6.34E-08 mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.01E-02 mg/kg 1.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-06 mg/kg-day 3.00E-04 mg/kg-day 3.76E-03
Methyl mercury 1.40E-01 mg/kg 6.75E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.25E-06 mg/kg-day 1.00E-04 mg/kg-day 5.25E-02
Oxychlordane 3.57E-02 mg/kg 1.72E-07 mg/kg-day 1.96E+00 (mg/kg-day)-1 3.37E-07 1.34E-06 mg/kg-day 8.93E-05 mg/kg-day 1.50E-02
PCBs (non DLC) 3.11E-01 mg/kg 1.20E-06 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.20E-06 9.33E-06 mg/kg-day 2.00E-05 mg/kg-day 4.67E-01
PCBs, total 3.64E-01 mg/kg 1.40E-06 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.40E-06 1.09E-05 mg/kg-day 2.00E-05 mg/kg-day 5.46E-01
PCB-TEQ 1.15E-05 mg/kg 4.42E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.63E-06 3.44E-10 mg/kg-day 7.00E-10 mg/kg-day 4.91E-01
Selenium 7.68E-01 mg/kg 3.70E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.88E-05 mg/kg-day 5.00E-03 mg/kg-day 5.76E-03
TCDD-TEQ 5.96E-05 mg/kg 2.87E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.31E-05 2.24E-09 mg/kg-day 7.00E-10 mg/kg-day 3.19E+00
Thallium 1.61E-03 mg/kg 7.76E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.04E-08 mg/kg-day 1.00E-05 mg/kg-day 6.04E-03
Zinc 4.12E+01 mg/kg 1.99E-04 mg/kg-day NA (mg/kg-day)-1 NA 1.55E-03 mg/kg-day 3.00E-01 mg/kg-day 5.15E-03

Exposure Route Total (Total PCBs) (a) 4.64E-05 3.91E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.28E-05 4.32E+00

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 4.81E-05 4.00E+00
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 5.45E-05 4.41E+00
Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

Page 4 of 4

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 
4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor and oxychlordane in crab tissue from 
those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have 
been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 7.8.CTE
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) -  CRAB MUSCLE/HEPATOPANCREAS

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 7.66E-06 mg/kg-day NA (mg/kg-day)-1 NA
Sediment Antimony 1.23E+00 mg/kg 9.48E-10 mg/kg-day NA (mg/kg-day)-1 NA

Arsenic, total 9.51E+00 mg/kg 4.40E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.60E-09
Benzene 5.60E-04 mg/kg 4.32E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.37E-14
Benzo(a)anthracene 3.32E+00 mg/kg 2.56E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.87E-09
Benzo(a)pyrene 3.84E+00 mg/kg 2.96E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.16E-08
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.48E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.54E-09
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.62E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.18E-10
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.00E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.80E-10
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.67E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.95E-11
Cadmium, diet 4.91E+00 mg/kg 3.78E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg 5.99E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 3.00E-09
Chromium, total 1.78E+02 mg/kg 1.37E-07 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 3.49E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.55E-11
Cobalt 7.61E+00 mg/kg 5.86E-09 mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg 1.39E-07 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.06E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.23E-09
Dieldrin 8.42E-03 mg/kg 6.49E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.04E-10
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.73E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.27E-09
Manganese, nondiet 4.59E+02 mg/kg 3.54E-07 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg 2.45E-09 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 6.53E-10 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 1.95E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.95E-09
PCBs, total 2.67E+00 mg/kg 2.06E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.06E-09
PCB-TEQ 3.38E-05 mg/kg 2.60E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.91E-09
TCDD-TEQ 2.34E-03 mg/kg 1.80E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.70E-07
Thallium 1.65E-01 mg/kg 1.27E-10 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 1.96E-06 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 2.03E-07 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg 1.26E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 5.78E-14
Vanadium 2.79E+01 mg/kg 2.15E-08 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 3.12E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.16E-07

Intake/Exposure 
Concentration
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TABLE 7.8.CTE
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) -  CRAB MUSCLE/HEPATOPANCREAS

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.51E+00 mg/kg 1.71E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.57E-08
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.32E+00 mg/kg 2.59E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.89E-08
Benzo(a)pyrene 3.84E+00 mg/kg 3.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.19E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.53E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.57E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.64E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.20E-09
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.56E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.19E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.71E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.98E-10
Cadmium, diet 4.91E+00 mg/kg 2.95E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 3.54E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.58E-10
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.26E-08
Dieldrin 8.42E-03 mg/kg 5.05E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.09E-10
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 6.61E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 2.13E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.13E-08
PCBs, total 2.67E+00 mg/kg 2.24E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.24E-08
PCB-TEQ 3.38E-05 mg/kg 6.09E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.13E-09
TCDD-TEQ 2.34E-03 mg/kg 4.21E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.32E-07
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 1.52E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 1.58E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 9.84E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.92E-07

SiteWide Exposure Medium Total (Total PCBs) 1.30E-06
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.31E-06
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TABLE 7.8.CTE
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) -  CRAB MUSCLE/HEPATOPANCREAS

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Surface Water Surface SiteWide Ingestion 
Water Antimony 5.41E-04 mg/kg 9.17E-11 mg/kg-day NA (mg/kg-day)-1 NA

Arsenic, total 1.29E-03 mg/kg 2.19E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.28E-10
Benzene 8.00E-05 mg/kg 1.36E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.46E-13
Benzo(a)anthracene 2.93E-05 mg/kg 4.97E-12 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.63E-12
Benzo(a)pyrene 4.54E-05 mg/kg 7.70E-12 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.62E-11
Benzo(b)fluoranthene 6.44E-05 mg/kg 1.09E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.97E-12
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 3.37E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.72E-12
Bromodichloromethane 2.76E-04 mg/kg 4.68E-11 mg/kg-day 6.20E-02 (mg/kg-day)-1 2.90E-12
Chloroform 1.34E-04 mg/kg 2.27E-11 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 5.03E-10 mg/kg-day NA (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 6.17E-11 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 1.51E-12 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.10E-11
Dieldrin 1.06E-06 mg/kg 1.80E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.88E-12
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 5.53E-12 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.03E-12
Manganese, nondiet 9.54E-02 mg/kg 1.62E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 2.95E-12 mg/kg-day 3.00E-01 (mg/kg-day)-1 8.85E-13
PCBs, total 1.82E-05 mg/kg 3.09E-12 mg/kg-day 3.00E-01 (mg/kg-day)-1 9.26E-13
PCB-TEQ 3.40E-10 mg/kg 5.76E-17 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.65E-12
TCDD-TEQ 7.18E-09 mg/kg 1.22E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.83E-10
Thallium 9.76E-06 mg/kg 1.65E-12 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 3.63E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.67E-12

Exposure Route Total (Total PCBs) (a) 6.07E-10
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.16E-10

Surface Water Surface SiteWide Dermal
Water Antimony 5.41E-04 mg/kg 5.41E-11 mg/kg-day NA (mg/kg-day)-1 NA

Arsenic, total 1.29E-03 mg/kg 1.29E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.94E-10
Benzene 8.00E-05 mg/kg 2.51E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.38E-11
Benzo(a)anthracene 2.93E-05 mg/kg 7.74E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.65E-09
Benzo(a)pyrene 4.54E-05 mg/kg 2.04E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.49E-07
Benzo(b)fluoranthene 6.44E-05 mg/kg 2.94E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.15E-08
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 6.33E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.86E-10
Bromodichloromethane 2.76E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chloroform 1.34E-04 mg/kg 2.52E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 2.97E-10 mg/kg-day NA (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 1.46E-11 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 6.21E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.53E-08
Dieldrin 1.06E-06 mg/kg 1.55E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.48E-10
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 1.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-08
Manganese, nondiet 9.54E-02 mg/kg 9.54E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 1.48E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 4.44E-10
PCBs, total 1.82E-05 mg/kg 1.55E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 4.65E-10
PCB-TEQ 3.40E-10 mg/kg 2.89E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.34E-09
TCDD-TEQ 7.18E-09 mg/kg 8.99E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.35E-07
Thallium 9.76E-06 mg/kg 9.76E-13 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 7.42E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.42E-11

Exposure Route Total (Total PCBs) (a) 3.70E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.74E-07

SiteWide Exposure Medium Total (Total PCBs) 3.70E-07
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.74E-07
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TABLE 7.8.CTE
CALCULATION OF CHEMICAL CANCER RISKS -ANGLER (COMBINED ADULT/CHILD) -  CRAB MUSCLE/HEPATOPANCREAS

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Tissue Crab SiteWide Ingestion 
4,4'-DDD 2.08E-02 mg/kg 1.60E-07 mg/kg-day 2.40E-01 (mg/kg-day)-1 3.83E-08
4,4'-DDE 4.95E-02 mg/kg 3.80E-07 mg/kg-day 3.40E-01 (mg/kg-day)-1 1.29E-07
Arsenic, inorganic 1.69E-02 mg/kg 1.30E-07 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.95E-07
Arsenic, organic/other forms 1.06E+00 mg/kg 8.15E-06 mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.88E-03 mg/kg 3.86E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.82E-08
Benzo(a)pyrene 1.74E-03 mg/kg 2.33E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.70E-07
Benzo(b)fluoranthene 3.95E-03 mg/kg 5.29E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.86E-08
Cadmium, diet 1.12E-01 mg/kg 8.60E-07 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 9.79E-01 mg/kg 7.52E-06 mg/kg-day NA (mg/kg-day)-1 NA
cis-Nonachlor 7.86E-03 mg/kg 6.04E-08 mg/kg-day 1.02E+00 (mg/kg-day)-1 6.13E-08
Cobalt 4.56E-02 mg/kg 3.50E-07 mg/kg-day NA (mg/kg-day)-1 NA
Copper 2.43E+01 mg/kg 1.87E-04 mg/kg-day NA (mg/kg-day)-1 NA
Dieldrin 9.39E-03 mg/kg 7.21E-08 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.15E-06
Heptachlor epoxide 1.00E-02 mg/kg 7.68E-08 mg/kg-day 9.10E+00 (mg/kg-day)-1 6.99E-07
Hexachlorobenzene 3.01E-03 mg/kg 2.31E-08 mg/kg-day 1.60E+00 (mg/kg-day)-1 3.70E-08
Indeno(1,2,3-cd)pyrene 1.69E-03 mg/kg 2.26E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.65E-08
Mercury, inorganic 3.01E-02 mg/kg 2.31E-07 mg/kg-day NA (mg/kg-day)-1 NA
Methyl mercury 1.40E-01 mg/kg 1.08E-06 mg/kg-day NA (mg/kg-day)-1 NA
Oxychlordane 3.57E-02 mg/kg 2.74E-07 mg/kg-day 1.96E+00 (mg/kg-day)-1 5.37E-07
PCBs (non DLC) 3.11E-01 mg/kg 2.03E-06 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.91E-06
PCBs, total 3.64E-01 mg/kg 2.24E-06 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.24E-06
PCB-TEQ 1.15E-05 mg/kg 2.19E-06 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.06E-05
Selenium 7.68E-01 mg/kg 5.90E-06 mg/kg-day NA (mg/kg-day)-1 NA
TCDD-TEQ 5.96E-05 mg/kg 4.58E-10 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.87E-05
Thallium 1.61E-03 mg/kg 1.24E-08 mg/kg-day NA (mg/kg-day)-1 NA
Zinc 4.12E+01 mg/kg 3.16E-04 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 7.40E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.42E-05

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 7.57E-05
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 8.59E-05
Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 
4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 5-2 in the main text). As a result of these 
updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor and oxychlordane in crab tissue from 
those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have 
been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 7.9.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 2.40E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.61E-04 mg/kg-day 1.00E+00 mg/kg-day 5.61E-04
Sediment Antimony 1.23E+00 mg/kg 2.97E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.94E-08 mg/kg-day 4.00E-04 mg/kg-day 1.73E-04

Arsenic, total 9.51E+00 mg/kg 1.38E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.07E-08 3.22E-07 mg/kg-day 3.00E-04 mg/kg-day 1.07E-03
Benzene 5.60E-04 mg/kg 1.35E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.45E-14 3.16E-11 mg/kg-day 4.00E-03 mg/kg-day 7.90E-09
Benzo(a)anthracene 3.32E+00 mg/kg 2.41E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.76E-08 1.87E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 2.78E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.03E-07 2.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.28E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.39E-08 2.55E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.52E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.11E-09 1.18E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 6.29E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.80E-10 1.47E-06 mg/kg-day 2.00E-02 mg/kg-day 7.33E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.52E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.84E-10 1.96E-07 mg/kg-day 4.00E-02 mg/kg-day 4.89E-06
Cadmium, diet 4.91E+00 mg/kg 1.19E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.77E-07 mg/kg-day 1.00E-03 mg/kg-day 2.77E-04
Chromium, hexavalent 7.78E+00 mg/kg 5.64E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.82E-08 4.39E-07 mg/kg-day 3.00E-03 mg/kg-day 1.46E-04
Chromium, total 1.78E+02 mg/kg 4.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.00E-05 mg/kg-day 1.50E+00 mg/kg-day 6.69E-06
Chrysene 4.53E+00 mg/kg 3.29E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.40E-10 2.56E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 1.84E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.29E-07 mg/kg-day 3.00E-04 mg/kg-day 1.43E-03
Copper 1.80E+02 mg/kg 4.35E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-05 mg/kg-day 4.00E-02 mg/kg-day 2.54E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 2.88E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.10E-08 2.24E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 2.04E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.26E-10 4.75E-10 mg/kg-day 5.00E-05 mg/kg-day 9.50E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.63E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-08 1.27E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 1.11E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.59E-05 mg/kg-day 2.40E-02 mg/kg-day 1.08E-03
Mercury, inorganic 3.18E+00 mg/kg 7.69E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-07 mg/kg-day 3.00E-04 mg/kg-day 5.98E-04
Naphthalene 8.47E-01 mg/kg 2.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.78E-08 mg/kg-day 2.00E-02 mg/kg-day 2.39E-06
PCBs (non DLC) 2.53E+00 mg/kg 6.12E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.12E-09 1.43E-07 mg/kg-day 2.00E-05 mg/kg-day 7.14E-03
PCBs, total 2.67E+00 mg/kg 6.45E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.45E-09 1.51E-07 mg/kg-day 2.00E-05 mg/kg-day 7.53E-03
PCB-TEQ 3.38E-05 mg/kg 8.17E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.23E-08 1.91E-12 mg/kg-day 7.00E-10 mg/kg-day 2.72E-03
TCDD-TEQ 2.34E-03 mg/kg 5.66E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.49E-07 1.32E-10 mg/kg-day 7.00E-10 mg/kg-day 1.89E-01
Thallium 1.65E-01 mg/kg 3.99E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.31E-09 mg/kg-day 1.00E-05 mg/kg-day 9.31E-04
TPH C19-C40 2.54E+03 mg/kg 6.14E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.43E-04 mg/kg-day 3.00E+00 mg/kg-day 4.78E-05
TPH C9-C18 2.64E+02 mg/kg 6.38E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.49E-05 mg/kg-day 1.00E-02 mg/kg-day 1.49E-03
Trichloroethene 1.63E-03 mg/kg 1.18E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 5.44E-13 9.19E-11 mg/kg-day 5.00E-04 mg/kg-day 1.84E-07
Vanadium 2.79E+01 mg/kg 6.74E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-06 mg/kg-day 5.04E-03 mg/kg-day 3.12E-04

Exposure Route Total (Total PCBs) (a) 1.18E-06 2.05E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.20E-06 2.07E-01

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.9.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 6.27E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.40E-09 1.46E-07 mg/kg-day 3.00E-04 mg/kg-day 4.88E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 2.84E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.08E-08 2.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 3.29E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.40E-07 2.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.87E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.83E-08 3.01E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.80E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.31E-09 1.40E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 5.71E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.00E-10 1.33E-06 mg/kg-day 2.00E-02 mg/kg-day 6.66E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.97E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.17E-10 2.31E-07 mg/kg-day 4.00E-02 mg/kg-day 5.78E-06
Cadmium, diet 4.91E+00 mg/kg 1.08E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.52E-09 mg/kg-day 2.50E-05 mg/kg-day 1.01E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 3.88E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.83E-10 3.02E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.40E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.48E-08 2.65E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.85E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.96E-10 4.32E-10 mg/kg-day 5.00E-05 mg/kg-day 8.63E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.93E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.41E-08 1.50E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 2.42E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.64E-08 mg/kg-day 2.00E-02 mg/kg-day 2.82E-06
PCBs (non DLC) 2.53E+00 mg/kg 7.78E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.78E-09 1.82E-07 mg/kg-day 2.00E-05 mg/kg-day 9.08E-03
PCBs, total 2.67E+00 mg/kg 8.21E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.21E-09 1.92E-07 mg/kg-day 2.00E-05 mg/kg-day 9.58E-03
PCB-TEQ 3.38E-05 mg/kg 2.23E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.34E-09 5.20E-13 mg/kg-day 7.00E-10 mg/kg-day 7.43E-04
TCDD-TEQ 2.34E-03 mg/kg 1.54E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.31E-07 3.60E-11 mg/kg-day 7.00E-10 mg/kg-day 5.14E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 5.58E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.30E-04 mg/kg-day 3.00E+00 mg/kg-day 4.34E-05
TPH C9-C18 2.64E+02 mg/kg 5.80E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-05 mg/kg-day 1.00E-02 mg/kg-day 1.35E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.80E-07 6.31E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.83E-07 6.33E-02

SiteWide Exposure Medium Total (Total PCBs) 1.76E-06 2.68E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.78E-06 2.70E-01
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TABLE 7.9.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 3.40E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.93E-08 mg/kg-day 4.00E-04 mg/kg-day 1.98E-04
Arsenic, total 1.29E-03 mg/L 8.11E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.22E-08 1.89E-07 mg/kg-day 3.00E-04 mg/kg-day 6.31E-04
Benzene 8.00E-05 mg/L 5.03E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.77E-11 1.17E-08 mg/kg-day 4.00E-03 mg/kg-day 2.93E-06
Benzo(a)anthracene 2.93E-05 mg/L 5.52E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.03E-10 4.30E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 8.56E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.25E-09 6.66E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.21E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.86E-10 9.44E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.25E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.75E-10 2.92E-07 mg/kg-day 2.00E-02 mg/kg-day 1.46E-05
Bromodichloromethane 2.76E-04 mg/L 1.73E-09 mg/kg-day 6.20E-02 (mg/kg-day)-1 1.08E-10 4.05E-08 mg/kg-day 2.00E-02 mg/kg-day 2.02E-06
Chloroform 1.34E-04 mg/L 8.42E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.97E-08 mg/kg-day 1.00E-02 mg/kg-day 1.97E-06
Chromium, total 2.97E-03 mg/L 1.87E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.36E-07 mg/kg-day 1.50E+00 mg/kg-day 2.90E-07
Cobalt 3.64E-04 mg/L 2.29E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.34E-08 mg/kg-day 3.00E-04 mg/kg-day 1.78E-04
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.68E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.23E-09 1.31E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 6.66E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.07E-10 1.55E-10 mg/kg-day 5.00E-05 mg/kg-day 3.11E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 6.15E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.49E-10 4.78E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 6.00E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.40E-05 mg/kg-day 2.40E-02 mg/kg-day 5.83E-04
PCBs (non DLC) 1.74E-05 mg/L 1.09E-10 mg/kg-day 3.00E-01 (mg/kg-day)-1 3.28E-11 2.55E-09 mg/kg-day 2.00E-05 mg/kg-day 1.28E-04
PCBs, total 1.82E-05 mg/L 1.14E-10 mg/kg-day 3.00E-01 (mg/kg-day)-1 3.43E-11 2.67E-09 mg/kg-day 2.00E-05 mg/kg-day 1.33E-04
PCB-TEQ 3.40E-10 mg/L 2.14E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.21E-10 4.99E-14 mg/kg-day 7.00E-10 mg/kg-day 7.12E-05
TCDD-TEQ 7.18E-09 mg/L 4.51E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.77E-09 1.05E-12 mg/kg-day 7.00E-10 mg/kg-day 1.50E-03
Thallium 9.76E-06 mg/L 6.13E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.43E-09 mg/kg-day 1.00E-05 mg/kg-day 1.43E-04
Trichloroethene 2.14E-04 mg/L 4.04E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.86E-10 3.14E-08 mg/kg-day 5.00E-04 mg/kg-day 6.28E-05

Exposure Route Total (Total PCBs) (a) 2.88E-08 3.46E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.91E-08 3.52E-03

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 5.10E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.19E-08 mg/kg-day 6.00E-05 mg/kg-day 1.98E-04
Arsenic, total 1.29E-03 mg/L 1.22E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.82E-09 2.84E-08 mg/kg-day 3.00E-04 mg/kg-day 9.46E-05
Benzene 8.00E-05 mg/L 1.33E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.33E-11 3.11E-08 mg/kg-day 4.00E-03 mg/kg-day 7.77E-06
Benzo(a)anthracene 2.93E-05 mg/L 9.59E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.00E-08 7.46E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 2.53E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.85E-06 1.97E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 3.65E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.66E-07 2.84E-06 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 2.62E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.66E-09 6.11E-06 mg/kg-day 2.00E-02 mg/kg-day 3.05E-04
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 1.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.75E-08 mg/kg-day 1.00E-02 mg/kg-day 2.75E-06
Chromium, total 2.97E-03 mg/L 2.80E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.53E-08 mg/kg-day 1.95E-02 mg/kg-day 3.35E-06
Cobalt 3.64E-04 mg/L 1.37E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.20E-09 mg/kg-day 3.00E-04 mg/kg-day 1.07E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 7.69E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.62E-07 5.98E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 6.41E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.03E-09 1.50E-09 mg/kg-day 5.00E-05 mg/kg-day 2.99E-05
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.92E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.40E-07 1.49E-06 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 8.99E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.10E-06 mg/kg-day 9.60E-04 mg/kg-day 2.19E-03
PCBs (non DLC) 1.74E-05 mg/L 6.12E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 1.84E-09 1.43E-07 mg/kg-day 2.00E-05 mg/kg-day 7.14E-03
PCBs, total 1.82E-05 mg/L 6.40E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 1.92E-09 1.49E-07 mg/kg-day 2.00E-05 mg/kg-day 7.47E-03
PCB-TEQ 3.40E-10 mg/L 1.20E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.79E-08 2.79E-12 mg/kg-day 7.00E-10 mg/kg-day 3.98E-03
TCDD-TEQ 7.18E-09 mg/L 3.72E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.57E-07 8.67E-11 mg/kg-day 7.00E-10 mg/kg-day 1.24E-01
Thallium 9.76E-06 mg/L 9.20E-12 mg/kg-day NA (mg/kg-day)-1 NA 2.15E-10 mg/kg-day 1.00E-05 mg/kg-day 2.15E-05
Trichloroethene 2.14E-04 mg/L 1.00E-08 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.60E-10 7.79E-08 mg/kg-day 5.00E-04 mg/kg-day 1.56E-04

Exposure Route Total (Total PCBs) (a) 3.45E-06 1.34E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.47E-06 1.38E-01

SiteWide Exposure Medium Total (Total PCBs) 3.48E-06 1.38E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.50E-06 1.41E-01
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TABLE 7.9.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 5.25E-06 4.05E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 5.28E-06 4.12E-01
Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental table for calculation of risks for mutagenic chemicals (potentially carcinogenic PAHs, hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.10.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 2.24E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.62E-04 mg/kg-day 1.00E+00 mg/kg-day 2.62E-04
Sediment Antimony 1.23E+00 mg/kg 2.78E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.24E-08 mg/kg-day 4.00E-04 mg/kg-day 8.10E-05

Arsenic, total 9.51E+00 mg/kg 1.29E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.93E-08 1.50E-07 mg/kg-day 3.00E-04 mg/kg-day 5.01E-04
Benzene 5.60E-04 mg/kg 1.26E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.95E-14 1.48E-11 mg/kg-day 4.00E-03 mg/kg-day 3.69E-09
Benzo(a)anthracene 3.32E+00 mg/kg 1.50E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.09E-08 8.75E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.73E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.27E-07 1.01E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 2.04E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.49E-08 1.19E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 9.48E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.92E-10 5.53E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 5.87E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.22E-10 6.85E-07 mg/kg-day 2.00E-02 mg/kg-day 3.42E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.57E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.14E-10 9.14E-08 mg/kg-day 4.00E-02 mg/kg-day 2.29E-06
Cadmium, diet 4.91E+00 mg/kg 1.11E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-07 mg/kg-day 1.00E-03 mg/kg-day 1.29E-04
Chromium, hexavalent 7.78E+00 mg/kg 3.51E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.76E-08 2.05E-07 mg/kg-day 3.00E-03 mg/kg-day 6.83E-05
Chromium, total 1.78E+02 mg/kg 4.02E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.69E-06 mg/kg-day 1.50E+00 mg/kg-day 3.13E-06
Chrysene 4.53E+00 mg/kg 2.05E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.49E-10 1.19E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 1.72E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.00E-07 mg/kg-day 3.00E-04 mg/kg-day 6.68E-04
Copper 1.80E+02 mg/kg 4.06E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.74E-06 mg/kg-day 4.00E-02 mg/kg-day 1.19E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.79E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.31E-08 1.05E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.90E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.04E-10 2.22E-10 mg/kg-day 5.00E-05 mg/kg-day 4.44E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.42E-09 5.93E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 1.04E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-05 mg/kg-day 2.40E-02 mg/kg-day 5.04E-04
Mercury, inorganic 3.18E+00 mg/kg 7.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.38E-08 mg/kg-day 3.00E-04 mg/kg-day 2.79E-04
Naphthalene 8.47E-01 mg/kg 1.91E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-08 mg/kg-day 2.00E-02 mg/kg-day 1.12E-06
PCBs (non DLC) 2.53E+00 mg/kg 5.71E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.71E-09 6.66E-08 mg/kg-day 2.00E-05 mg/kg-day 3.33E-03
PCBs, total 2.67E+00 mg/kg 6.03E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.03E-09 7.03E-08 mg/kg-day 2.00E-05 mg/kg-day 3.52E-03
PCB-TEQ 3.38E-05 mg/kg 7.63E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.14E-08 8.90E-13 mg/kg-day 7.00E-10 mg/kg-day 1.27E-03
TCDD-TEQ 2.34E-03 mg/kg 5.28E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.93E-07 6.16E-11 mg/kg-day 7.00E-10 mg/kg-day 8.81E-02
Thallium 1.65E-01 mg/kg 3.73E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.35E-09 mg/kg-day 1.00E-05 mg/kg-day 4.35E-04
TPH C19-C40 2.54E+03 mg/kg 5.74E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.69E-05 mg/kg-day 3.00E+00 mg/kg-day 2.23E-05
TPH C9-C18 2.64E+02 mg/kg 5.96E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.95E-06 mg/kg-day 1.00E-02 mg/kg-day 6.95E-04
Trichloroethene 1.63E-03 mg/kg 7.36E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.39E-13 4.29E-11 mg/kg-day 5.00E-04 mg/kg-day 8.59E-08
Vanadium 2.79E+01 mg/kg 6.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.35E-07 mg/kg-day 5.04E-03 mg/kg-day 1.46E-04

Exposure Route Total (Total PCBs) (a) 1.01E-06 9.55E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.02E-06 9.66E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.10.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 2.29E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.43E-08 2.67E-07 mg/kg-day 3.00E-04 mg/kg-day 8.89E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 6.92E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.05E-08 4.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 8.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.84E-07 4.67E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 9.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.87E-08 5.49E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 4.38E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.19E-09 2.55E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.08E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.92E-09 2.43E-06 mg/kg-day 2.00E-02 mg/kg-day 1.22E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 7.23E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.28E-10 4.22E-07 mg/kg-day 4.00E-02 mg/kg-day 1.05E-05
Cadmium, diet 4.91E+00 mg/kg 3.93E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.59E-09 mg/kg-day 2.50E-05 mg/kg-day 1.84E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 9.44E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.89E-10 5.51E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 8.27E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.04E-08 4.82E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 6.75E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.08E-09 7.87E-10 mg/kg-day 5.00E-05 mg/kg-day 1.57E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 4.69E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.42E-08 2.73E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 8.82E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.03E-07 mg/kg-day 2.00E-02 mg/kg-day 5.15E-06
PCBs (non DLC) 2.53E+00 mg/kg 2.84E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.84E-08 3.31E-07 mg/kg-day 2.00E-05 mg/kg-day 1.66E-02
PCBs, total 2.67E+00 mg/kg 3.00E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.00E-08 3.49E-07 mg/kg-day 2.00E-05 mg/kg-day 1.75E-02
PCB-TEQ 3.38E-05 mg/kg 8.13E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.22E-08 9.48E-13 mg/kg-day 7.00E-10 mg/kg-day 1.35E-03
TCDD-TEQ 2.34E-03 mg/kg 5.63E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.44E-07 6.56E-11 mg/kg-day 7.00E-10 mg/kg-day 9.38E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 2.04E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.37E-04 mg/kg-day 3.00E+00 mg/kg-day 7.92E-05
TPH C9-C18 2.64E+02 mg/kg 2.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-05 mg/kg-day 1.00E-02 mg/kg-day 2.47E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.71E-06 1.15E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.72E-06 1.15E-01

SiteWide Exposure Medium Total (Total PCBs) 2.72E-06 2.11E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.75E-06 2.12E-01
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TABLE 7.10.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 6.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.41E-08 mg/kg-day 4.00E-04 mg/kg-day 1.85E-04
Arsenic, total 1.29E-03 mg/L 1.51E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.27E-08 1.77E-07 mg/kg-day 3.00E-04 mg/kg-day 5.89E-04
Benzene 8.00E-05 mg/L 9.39E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 5.17E-11 1.10E-08 mg/kg-day 4.00E-03 mg/kg-day 2.74E-06
Benzo(a)anthracene 2.93E-05 mg/L 6.88E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.02E-10 4.01E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.07E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.78E-09 6.22E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.51E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.10E-09 8.82E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 2.34E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.27E-10 2.73E-07 mg/kg-day 2.00E-02 mg/kg-day 1.36E-05
Bromodichloromethane 2.76E-04 mg/L 3.24E-09 mg/kg-day 6.20E-02 (mg/kg-day)-1 2.01E-10 3.78E-08 mg/kg-day 2.00E-02 mg/kg-day 1.89E-06
Chloroform 1.34E-04 mg/L 1.57E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.84E-08 mg/kg-day 1.00E-02 mg/kg-day 1.84E-06
Chromium, total 2.97E-03 mg/L 3.49E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.07E-07 mg/kg-day 1.50E+00 mg/kg-day 2.71E-07
Cobalt 3.64E-04 mg/L 4.27E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.99E-08 mg/kg-day 3.00E-04 mg/kg-day 1.66E-04
Dibenz(a,h)anthracene 8.90E-06 mg/L 2.09E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.53E-09 1.22E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.24E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.99E-10 1.45E-10 mg/kg-day 5.00E-05 mg/kg-day 2.90E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 7.66E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.59E-10 4.47E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.31E-05 mg/kg-day 2.40E-02 mg/kg-day 5.45E-04
PCBs (non DLC) 1.74E-05 mg/L 2.04E-10 mg/kg-day 3.00E-01 (mg/kg-day)-1 6.13E-11 2.38E-09 mg/kg-day 2.00E-05 mg/kg-day 1.19E-04
PCBs, total 1.82E-05 mg/L 2.14E-10 mg/kg-day 3.00E-01 (mg/kg-day)-1 6.41E-11 2.49E-09 mg/kg-day 2.00E-05 mg/kg-day 1.25E-04
PCB-TEQ 3.40E-10 mg/L 3.99E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.99E-10 4.66E-14 mg/kg-day 7.00E-10 mg/kg-day 6.65E-05
TCDD-TEQ 7.18E-09 mg/L 8.43E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.26E-08 9.84E-13 mg/kg-day 7.00E-10 mg/kg-day 1.41E-03
Thallium 9.76E-06 mg/L 1.15E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.34E-09 mg/kg-day 1.00E-05 mg/kg-day 1.34E-04
Trichloroethene 2.14E-04 mg/L 5.03E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.31E-10 2.93E-08 mg/kg-day 5.00E-04 mg/kg-day 5.86E-05

Exposure Route Total (Total PCBs) (a) 4.79E-08 3.23E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.85E-08 3.29E-03

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 1.88E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.20E-08 mg/kg-day 6.00E-05 mg/kg-day 3.66E-04
Arsenic, total 1.29E-03 mg/L 4.49E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.74E-09 5.24E-08 mg/kg-day 3.00E-04 mg/kg-day 1.75E-04
Benzene 8.00E-05 mg/L 4.92E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.70E-10 5.74E-08 mg/kg-day 4.00E-03 mg/kg-day 1.43E-05
Benzo(a)anthracene 2.93E-05 mg/L 2.36E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.72E-07 1.38E-06 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 6.23E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.55E-06 3.64E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 8.98E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.56E-07 5.24E-06 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 9.66E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.35E-08 1.13E-05 mg/kg-day 2.00E-02 mg/kg-day 5.64E-04
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 4.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.07E-08 mg/kg-day 1.00E-02 mg/kg-day 5.07E-06
Chromium, total 2.97E-03 mg/L 1.03E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-07 mg/kg-day 1.95E-02 mg/kg-day 6.19E-06
Cobalt 3.64E-04 mg/L 5.07E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.91E-09 mg/kg-day 3.00E-04 mg/kg-day 1.97E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.89E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.38E-06 1.10E-06 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 2.37E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.79E-09 2.76E-09 mg/kg-day 5.00E-05 mg/kg-day 5.52E-05
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 4.72E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.45E-07 2.76E-06 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 3.32E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.87E-06 mg/kg-day 9.60E-04 mg/kg-day 4.04E-03
PCBs (non DLC) 1.74E-05 mg/L 2.26E-08 mg/kg-day 3.00E-01 (mg/kg-day)-1 6.78E-09 2.64E-07 mg/kg-day 2.00E-05 mg/kg-day 1.32E-02
PCBs, total 1.82E-05 mg/L 2.36E-08 mg/kg-day 3.00E-01 (mg/kg-day)-1 7.09E-09 2.76E-07 mg/kg-day 2.00E-05 mg/kg-day 1.38E-02
PCB-TEQ 3.40E-10 mg/L 4.41E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.62E-08 5.15E-12 mg/kg-day 7.00E-10 mg/kg-day 7.36E-03
TCDD-TEQ 7.18E-09 mg/L 1.37E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.06E-06 1.60E-10 mg/kg-day 7.00E-10 mg/kg-day 2.29E-01
Thallium 9.76E-06 mg/L 3.40E-11 mg/kg-day NA (mg/kg-day)-1 NA 3.96E-10 mg/kg-day 1.00E-05 mg/kg-day 3.96E-05
Trichloroethene 2.14E-04 mg/L 2.46E-08 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.13E-09 1.44E-07 mg/kg-day 5.00E-04 mg/kg-day 2.87E-04

Exposure Route Total (Total PCBs) (a) 9.20E-06 2.48E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.26E-06 2.55E-01

SiteWide Exposure Medium Total (Total PCBs) 9.24E-06 2.51E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 9.31E-06 2.58E-01
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TABLE 7.10.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 1.20E-05 4.62E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 1.21E-05 4.70E-01
Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental table for calculation of risks for mutagenic chemicals (potentially carcinogenic PAHs, hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.11.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (ADULT)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 7.66E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.96E-05 mg/kg-day 1.00E+00 mg/kg-day 5.96E-05
Sediment Antimony 1.23E+00 mg/kg 9.48E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.37E-09 mg/kg-day 4.00E-04 mg/kg-day 1.84E-05

Arsenic, total 9.51E+00 mg/kg 4.40E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.60E-09 3.42E-08 mg/kg-day 3.00E-04 mg/kg-day 1.14E-04
Benzene 5.60E-04 mg/kg 4.32E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.37E-14 3.36E-12 mg/kg-day 4.00E-03 mg/kg-day 8.39E-10
Benzo(a)anthracene 3.32E+00 mg/kg 2.56E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.87E-09 1.99E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 2.96E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.16E-08 2.30E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.48E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.54E-09 2.71E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.62E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.18E-10 1.26E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.00E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.80E-10 1.56E-07 mg/kg-day 2.00E-02 mg/kg-day 7.79E-06
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.67E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.95E-11 2.08E-08 mg/kg-day 4.00E-02 mg/kg-day 5.20E-07
Cadmium, diet 4.91E+00 mg/kg 3.78E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.94E-08 mg/kg-day 1.00E-03 mg/kg-day 2.94E-05
Chromium, hexavalent 7.78E+00 mg/kg 5.99E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 3.00E-09 4.66E-08 mg/kg-day 3.00E-03 mg/kg-day 1.55E-05
Chromium, total 1.78E+02 mg/kg 1.37E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.07E-06 mg/kg-day 1.50E+00 mg/kg-day 7.11E-07
Chrysene 4.53E+00 mg/kg 3.49E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.55E-11 2.71E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 5.86E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.56E-08 mg/kg-day 3.00E-04 mg/kg-day 1.52E-04
Copper 1.80E+02 mg/kg 1.39E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-06 mg/kg-day 4.00E-02 mg/kg-day 2.70E-05
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.06E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.23E-09 2.38E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 6.49E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.04E-10 5.05E-11 mg/kg-day 5.00E-05 mg/kg-day 1.01E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.73E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.27E-09 1.35E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 3.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.75E-06 mg/kg-day 2.40E-02 mg/kg-day 1.15E-04
Mercury, inorganic 3.18E+00 mg/kg 2.45E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-08 mg/kg-day 3.00E-04 mg/kg-day 6.35E-05
Naphthalene 8.47E-01 mg/kg 6.53E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.08E-09 mg/kg-day 2.00E-02 mg/kg-day 2.54E-07
PCBs (non DLC) 2.53E+00 mg/kg 1.95E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.95E-09 1.52E-08 mg/kg-day 2.00E-05 mg/kg-day 7.58E-04
PCBs, total 2.67E+00 mg/kg 2.06E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.06E-09 1.60E-08 mg/kg-day 2.00E-05 mg/kg-day 8.00E-04
PCB-TEQ 3.38E-05 mg/kg 2.60E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.91E-09 2.03E-13 mg/kg-day 7.00E-10 mg/kg-day 2.89E-04
TCDD-TEQ 2.34E-03 mg/kg 1.80E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.70E-07 1.40E-11 mg/kg-day 7.00E-10 mg/kg-day 2.00E-02
Thallium 1.65E-01 mg/kg 1.27E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.89E-10 mg/kg-day 1.00E-05 mg/kg-day 9.89E-05
TPH C19-C40 2.54E+03 mg/kg 1.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.52E-05 mg/kg-day 3.00E+00 mg/kg-day 5.07E-06
TPH C9-C18 2.64E+02 mg/kg 2.03E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-06 mg/kg-day 1.00E-02 mg/kg-day 1.58E-04
Trichloroethene 1.63E-03 mg/kg 1.26E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 5.78E-14 9.77E-12 mg/kg-day 5.00E-04 mg/kg-day 1.95E-08
Vanadium 2.79E+01 mg/kg 2.15E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-07 mg/kg-day 5.04E-03 mg/kg-day 3.32E-05

Exposure Route Total (Total PCBs) (a) 3.12E-07 2.17E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.16E-07 2.20E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.11.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (ADULT)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 1.71E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.57E-08 1.33E-07 mg/kg-day 3.00E-04 mg/kg-day 4.44E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 2.59E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.89E-08 2.02E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 3.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.19E-07 2.33E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.53E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.57E-08 2.74E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.64E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.20E-09 1.27E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.56E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.19E-09 1.21E-06 mg/kg-day 2.00E-02 mg/kg-day 6.07E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.71E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.98E-10 2.11E-07 mg/kg-day 4.00E-02 mg/kg-day 5.27E-06
Cadmium, diet 4.91E+00 mg/kg 2.95E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.29E-09 mg/kg-day 2.50E-05 mg/kg-day 9.17E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 3.54E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.58E-10 2.75E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.26E-08 2.41E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 5.05E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.09E-10 3.93E-10 mg/kg-day 5.00E-05 mg/kg-day 7.86E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08 1.37E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 6.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.14E-08 mg/kg-day 2.00E-02 mg/kg-day 2.57E-06
PCBs (non DLC) 2.53E+00 mg/kg 2.13E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.13E-08 1.65E-07 mg/kg-day 2.00E-05 mg/kg-day 8.27E-03
PCBs, total 2.67E+00 mg/kg 2.24E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.24E-08 1.75E-07 mg/kg-day 2.00E-05 mg/kg-day 8.73E-03
PCB-TEQ 3.38E-05 mg/kg 6.09E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.13E-09 4.73E-13 mg/kg-day 7.00E-10 mg/kg-day 6.76E-04
TCDD-TEQ 2.34E-03 mg/kg 4.21E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.32E-07 3.28E-11 mg/kg-day 7.00E-10 mg/kg-day 4.68E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 1.52E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.19E-04 mg/kg-day 3.00E+00 mg/kg-day 3.95E-05
TPH C9-C18 2.64E+02 mg/kg 1.58E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.23E-05 mg/kg-day 1.00E-02 mg/kg-day 1.23E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 9.84E-07 5.74E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.92E-07 5.77E-02

SiteWide Exposure Medium Total (Total PCBs) 1.30E-06 7.92E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.31E-06 7.96E-02
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TABLE 7.11.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (ADULT)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 9.10E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.08E-09 mg/kg-day 4.00E-04 mg/kg-day 1.77E-05
Arsenic, total 1.29E-03 mg/L 2.17E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.26E-09 1.69E-08 mg/kg-day 3.00E-04 mg/kg-day 5.63E-05
Benzene 8.00E-05 mg/L 1.35E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.40E-12 1.05E-09 mg/kg-day 4.00E-03 mg/kg-day 2.62E-07
Benzo(a)anthracene 2.93E-05 mg/L 4.93E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.60E-11 3.84E-10 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 7.64E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.58E-10 5.94E-10 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.08E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.91E-11 8.43E-10 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 3.35E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.69E-11 2.60E-08 mg/kg-day 2.00E-02 mg/kg-day 1.30E-06
Bromodichloromethane 2.76E-04 mg/L 4.64E-10 mg/kg-day 6.20E-02 (mg/kg-day)-1 2.88E-11 3.61E-09 mg/kg-day 2.00E-02 mg/kg-day 1.81E-07
Chloroform 1.34E-04 mg/L 2.26E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.75E-09 mg/kg-day 1.00E-02 mg/kg-day 1.75E-07
Chromium, total 2.97E-03 mg/L 5.00E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.89E-08 mg/kg-day 1.50E+00 mg/kg-day 2.59E-08
Cobalt 3.64E-04 mg/L 6.13E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.76E-09 mg/kg-day 3.00E-04 mg/kg-day 1.59E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.50E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.09E-10 1.16E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.78E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.85E-11 1.39E-11 mg/kg-day 5.00E-05 mg/kg-day 2.77E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 5.49E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.00E-11 4.27E-10 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.61E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.25E-06 mg/kg-day 2.40E-02 mg/kg-day 5.20E-05
PCBs (non DLC) 1.74E-05 mg/L 2.93E-11 mg/kg-day 3.00E-01 (mg/kg-day)-1 8.78E-12 2.28E-10 mg/kg-day 2.00E-05 mg/kg-day 1.14E-05
PCBs, total 1.82E-05 mg/L 3.06E-11 mg/kg-day 3.00E-01 (mg/kg-day)-1 9.19E-12 2.38E-10 mg/kg-day 2.00E-05 mg/kg-day 1.19E-05
PCB-TEQ 3.40E-10 mg/L 5.72E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.58E-11 4.45E-15 mg/kg-day 7.00E-10 mg/kg-day 6.36E-06
TCDD-TEQ 7.18E-09 mg/L 1.21E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.81E-09 9.40E-14 mg/kg-day 7.00E-10 mg/kg-day 1.34E-04
Thallium 9.76E-06 mg/L 1.64E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.28E-10 mg/kg-day 1.00E-05 mg/kg-day 1.28E-05
Trichloroethene 2.14E-04 mg/L 3.60E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.66E-11 2.80E-09 mg/kg-day 5.00E-04 mg/kg-day 5.60E-06

Exposure Route Total (Total PCBs) (a) 6.03E-09 3.09E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.11E-09 3.14E-04

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 9.06E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.05E-09 mg/kg-day 6.00E-05 mg/kg-day 1.17E-04
Arsenic, total 1.29E-03 mg/L 2.16E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.24E-09 1.68E-08 mg/kg-day 3.00E-04 mg/kg-day 5.60E-05
Benzene 8.00E-05 mg/L 2.37E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.30E-10 1.84E-08 mg/kg-day 4.00E-03 mg/kg-day 4.60E-06
Benzo(a)anthracene 2.93E-05 mg/L 5.68E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.15E-08 4.42E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.50E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.09E-06 1.17E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 2.16E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.58E-07 1.68E-06 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 4.65E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.51E-09 3.62E-06 mg/kg-day 2.00E-02 mg/kg-day 1.81E-04
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 2.09E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-08 mg/kg-day 1.00E-02 mg/kg-day 1.63E-06
Chromium, total 2.97E-03 mg/L 4.97E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.87E-08 mg/kg-day 1.95E-02 mg/kg-day 1.98E-06
Cobalt 3.64E-04 mg/L 2.44E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.90E-09 mg/kg-day 3.00E-04 mg/kg-day 6.32E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 4.56E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.33E-07 3.54E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.14E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.82E-09 8.85E-10 mg/kg-day 5.00E-05 mg/kg-day 1.77E-05
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.14E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.30E-08 8.84E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.60E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-06 mg/kg-day 9.60E-04 mg/kg-day 1.29E-03
PCBs (non DLC) 1.74E-05 mg/L 1.09E-08 mg/kg-day 3.00E-01 (mg/kg-day)-1 3.26E-09 8.45E-08 mg/kg-day 2.00E-05 mg/kg-day 4.23E-03
PCBs, total 1.82E-05 mg/L 1.14E-08 mg/kg-day 3.00E-01 (mg/kg-day)-1 3.41E-09 8.84E-08 mg/kg-day 2.00E-05 mg/kg-day 4.42E-03
PCB-TEQ 3.40E-10 mg/L 2.12E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.19E-08 1.65E-12 mg/kg-day 7.00E-10 mg/kg-day 2.36E-03
TCDD-TEQ 7.18E-09 mg/L 6.60E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.90E-07 5.13E-11 mg/kg-day 7.00E-10 mg/kg-day 7.33E-02
Thallium 9.76E-06 mg/L 1.63E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.27E-10 mg/kg-day 1.00E-05 mg/kg-day 1.27E-05
Trichloroethene 2.14E-04 mg/L 5.93E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.73E-10 4.61E-08 mg/kg-day 5.00E-04 mg/kg-day 9.22E-05

Exposure Route Total (Total PCBs) (a) 2.71E-06 7.95E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.75E-06 8.17E-02

SiteWide Exposure Medium Total (Total PCBs) 2.72E-06 7.98E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.75E-06 8.20E-02
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TABLE 7.11.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER (ADULT)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 4.02E-06 1.59E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 4.06E-06 1.62E-01
Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.12.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 3.17E-05 mg/kg-day 3.17E-05 (mg/kg-day)-1 NA
Sediment Antimony 1.23E+00 mg/kg 3.92E-09 mg/kg-day 3.92E-09 (mg/kg-day)-1 NA

Arsenic, total 9.51E+00 mg/kg 1.82E-08 mg/kg-day 1.82E-08 (mg/kg-day)-1 2.73E-08
Benzene 5.60E-04 mg/kg 1.79E-12 mg/kg-day 1.79E-12 (mg/kg-day)-1 9.82E-14
Benzo(a)anthracene 3.32E+00 mg/kg 2.66E-08 mg/kg-day 2.66E-08 (mg/kg-day)-1 1.94E-08
Benzo(a)pyrene 3.84E+00 mg/kg 3.08E-08 mg/kg-day 3.08E-08 (mg/kg-day)-1 2.25E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.63E-08 mg/kg-day 3.63E-08 (mg/kg-day)-1 2.65E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.68E-08 mg/kg-day 1.68E-08 (mg/kg-day)-1 1.23E-09
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 8.29E-08 mg/kg-day 8.29E-08 (mg/kg-day)-1 1.16E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.78E-08 mg/kg-day 2.78E-08 (mg/kg-day)-1 2.03E-10
Cadmium, diet 4.91E+00 mg/kg 1.57E-08 mg/kg-day 1.57E-08 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg 6.24E-08 mg/kg-day 6.24E-08 (mg/kg-day)-1 3.12E-08
Chromium, total 1.78E+02 mg/kg 5.67E-07 mg/kg-day 5.67E-07 (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 3.63E-08 mg/kg-day 3.63E-08 (mg/kg-day)-1 2.65E-10
Cobalt 7.61E+00 mg/kg 2.43E-08 mg/kg-day 2.43E-08 (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg 5.74E-07 mg/kg-day 5.74E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.19E-09 mg/kg-day 3.19E-09 (mg/kg-day)-1 2.33E-08
Dieldrin 8.42E-03 mg/kg 2.68E-11 mg/kg-day 2.68E-11 (mg/kg-day)-1 4.29E-10
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.81E-08 mg/kg-day 1.81E-08 (mg/kg-day)-1 1.32E-08
Manganese, nondiet 4.59E+02 mg/kg 1.46E-06 mg/kg-day 1.46E-06 (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg 1.01E-08 mg/kg-day 1.01E-08 (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 2.70E-09 mg/kg-day 2.70E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 8.07E-09 mg/kg-day 8.07E-09 (mg/kg-day)-1 8.07E-09
PCBs, total 2.67E+00 mg/kg 8.51E-09 mg/kg-day 8.51E-09 (mg/kg-day)-1 8.51E-09
PCB-TEQ 3.38E-05 mg/kg 1.08E-13 mg/kg-day 1.08E-13 (mg/kg-day)-1 1.62E-08
TCDD-TEQ 2.34E-03 mg/kg 7.46E-12 mg/kg-day 7.46E-12 (mg/kg-day)-1 1.12E-06
Thallium 1.65E-01 mg/kg 5.26E-10 mg/kg-day 5.26E-10 (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 8.10E-06 mg/kg-day 8.10E-06 (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 8.42E-07 mg/kg-day 8.42E-07 (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg 1.31E-11 mg/kg-day 1.31E-11 (mg/kg-day)-1 6.02E-13
Vanadium 2.79E+01 mg/kg 8.89E-08 mg/kg-day 8.89E-08 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.50E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.51E-06

Intake/Exposure 
Concentration
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TABLE 7.12.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.51E+00 mg/kg 2.34E-08 mg/kg-day 2.34E-08 (mg/kg-day)-1 3.51E-08
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.32E+00 mg/kg 5.44E-08 mg/kg-day 5.44E-08 (mg/kg-day)-1 3.97E-08
Benzo(a)pyrene 3.84E+00 mg/kg 6.29E-08 mg/kg-day 6.29E-08 (mg/kg-day)-1 4.59E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 7.40E-08 mg/kg-day 7.40E-08 (mg/kg-day)-1 5.40E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 3.44E-08 mg/kg-day 3.44E-08 (mg/kg-day)-1 2.51E-09
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.13E-07 mg/kg-day 2.13E-07 (mg/kg-day)-1 2.98E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 5.68E-08 mg/kg-day 5.68E-08 (mg/kg-day)-1 4.15E-10
Cadmium, diet 4.91E+00 mg/kg 4.03E-10 mg/kg-day 4.03E-10 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 7.42E-08 mg/kg-day 7.42E-08 (mg/kg-day)-1 5.41E-10
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 6.50E-09 mg/kg-day 6.50E-09 (mg/kg-day)-1 4.74E-08
Dieldrin 8.42E-03 mg/kg 6.90E-11 mg/kg-day 6.90E-11 (mg/kg-day)-1 1.10E-09
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 3.68E-08 mg/kg-day 3.68E-08 (mg/kg-day)-1 2.69E-08
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 9.03E-09 mg/kg-day 9.03E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 2.90E-08 mg/kg-day 2.90E-08 (mg/kg-day)-1 2.90E-08
PCBs, total 2.67E+00 mg/kg 3.07E-08 mg/kg-day 3.07E-08 (mg/kg-day)-1 3.07E-08
PCB-TEQ 3.38E-05 mg/kg 8.31E-14 mg/kg-day 8.31E-14 (mg/kg-day)-1 1.25E-08
TCDD-TEQ 2.34E-03 mg/kg 5.76E-12 mg/kg-day 5.76E-12 (mg/kg-day)-1 8.63E-07
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 2.08E-05 mg/kg-day 2.08E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 2.16E-06 mg/kg-day 2.16E-06 (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.56E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.57E-06

SiteWide Exposure Medium Total (Total PCBs) 3.06E-06
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.09E-06
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TABLE 7.12.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Surface Water Surface SiteWide Ingestion 
Water Antimony 5.41E-04 mg/kg 4.31E-09 mg/kg-day 4.31E-09 (mg/kg-day)-1 NA

Arsenic, total 1.29E-03 mg/kg 1.03E-08 mg/kg-day 1.03E-08 (mg/kg-day)-1 1.54E-08
Benzene 8.00E-05 mg/kg 6.37E-10 mg/kg-day 6.37E-10 (mg/kg-day)-1 3.51E-11
Benzo(a)anthracene 2.93E-05 mg/kg 6.02E-10 mg/kg-day 6.02E-10 (mg/kg-day)-1 4.39E-10
Benzo(a)pyrene 4.54E-05 mg/kg 9.32E-10 mg/kg-day 9.32E-10 (mg/kg-day)-1 6.81E-09
Benzo(b)fluoranthene 6.44E-05 mg/kg 1.32E-09 mg/kg-day 1.32E-09 (mg/kg-day)-1 9.66E-10
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 1.59E-08 mg/kg-day 1.59E-08 (mg/kg-day)-1 2.22E-10
Bromodichloromethane 2.76E-04 mg/kg 2.20E-09 mg/kg-day 2.20E-09 (mg/kg-day)-1 1.36E-10
Chloroform 1.34E-04 mg/kg 1.07E-09 mg/kg-day 1.07E-09 (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 2.37E-08 mg/kg-day 2.37E-08 (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 2.90E-09 mg/kg-day 2.90E-09 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 1.83E-10 mg/kg-day 1.83E-10 (mg/kg-day)-1 1.33E-09
Dieldrin 1.06E-06 mg/kg 8.45E-12 mg/kg-day 8.45E-12 (mg/kg-day)-1 1.35E-10
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 6.70E-10 mg/kg-day 6.70E-10 (mg/kg-day)-1 4.89E-10
Manganese, nondiet 9.54E-02 mg/kg 7.60E-07 mg/kg-day 7.60E-07 (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 1.39E-10 mg/kg-day 1.39E-10 (mg/kg-day)-1 4.16E-11
PCBs, total 1.82E-05 mg/kg 1.45E-10 mg/kg-day 1.45E-10 (mg/kg-day)-1 4.35E-11
PCB-TEQ 3.40E-10 mg/kg 2.71E-15 mg/kg-day 2.71E-15 (mg/kg-day)-1 4.06E-10
TCDD-TEQ 7.18E-09 mg/kg 5.72E-14 mg/kg-day 5.72E-14 (mg/kg-day)-1 8.58E-09
Thallium 9.76E-06 mg/kg 7.78E-11 mg/kg-day 7.78E-11 (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 4.40E-09 mg/kg-day 4.40E-09 (mg/kg-day)-1 2.02E-10

Exposure Route Total (Total PCBs) (a) 3.48E-08
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.52E-08

Surface Water Surface SiteWide Dermal
Antimony 5.41E-04 mg/kg 1.42E-09 mg/kg-day 1.42E-09 (mg/kg-day)-1 NA
Arsenic, total 1.29E-03 mg/kg 3.38E-09 mg/kg-day 3.38E-09 (mg/kg-day)-1 5.07E-09
Benzene 8.00E-05 mg/kg 3.70E-09 mg/kg-day 3.70E-09 (mg/kg-day)-1 2.03E-10
Benzo(a)anthracene 2.93E-05 mg/kg 1.53E-07 mg/kg-day 1.53E-07 (mg/kg-day)-1 1.11E-07
Benzo(a)pyrene 4.54E-05 mg/kg 4.03E-07 mg/kg-day 4.03E-07 (mg/kg-day)-1 2.94E-06
Benzo(b)fluoranthene 6.44E-05 mg/kg 5.81E-07 mg/kg-day 5.81E-07 (mg/kg-day)-1 4.24E-07
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 7.26E-07 mg/kg-day 7.26E-07 (mg/kg-day)-1 1.02E-08
Bromodichloromethane 2.76E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chloroform 1.34E-04 mg/kg 3.27E-09 mg/kg-day 3.27E-09 (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 7.77E-09 mg/kg-day 7.77E-09 (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 3.81E-10 mg/kg-day 3.81E-10 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 1.22E-07 mg/kg-day 1.22E-07 (mg/kg-day)-1 8.94E-07
Dieldrin 1.06E-06 mg/kg 1.78E-10 mg/kg-day 1.78E-10 (mg/kg-day)-1 2.85E-09
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 3.06E-07 mg/kg-day 3.06E-07 (mg/kg-day)-1 2.23E-07
Manganese, nondiet 9.54E-02 mg/kg 2.50E-07 mg/kg-day 2.50E-07 (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 1.70E-08 mg/kg-day 1.70E-08 (mg/kg-day)-1 5.10E-09
PCBs, total 1.82E-05 mg/kg 1.78E-08 mg/kg-day 1.78E-08 (mg/kg-day)-1 5.33E-09
PCB-TEQ 3.40E-10 mg/kg 3.32E-13 mg/kg-day 3.32E-13 (mg/kg-day)-1 4.98E-08
TCDD-TEQ 7.18E-09 mg/kg 1.03E-11 mg/kg-day 1.03E-11 (mg/kg-day)-1 1.55E-06
Thallium 9.76E-06 mg/kg 2.55E-11 mg/kg-day 2.55E-11 (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 1.59E-08 mg/kg-day 1.59E-08 (mg/kg-day)-1 7.33E-10

Exposure Route Total (Total PCBs) (a) 6.17E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.22E-06

SiteWide Exposure Medium Total (Total PCBs) 6.20E-06
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.25E-06
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TABLE 7.12.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.13.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 2.40E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.61E-04 mg/kg-day 1.00E+00 mg/kg-day 5.61E-04
Sediment Antimony 1.23E+00 mg/kg 2.97E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.94E-08 mg/kg-day 4.00E-04 mg/kg-day 1.73E-04

Arsenic, total 9.51E+00 mg/kg 1.38E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.07E-08 3.22E-07 mg/kg-day 3.00E-04 mg/kg-day 1.07E-03
Benzene 5.60E-04 mg/kg 1.35E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.45E-14 3.16E-11 mg/kg-day 4.00E-03 mg/kg-day 7.90E-09
Benzo(a)anthracene 3.32E+00 mg/kg 2.41E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.76E-08 1.87E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 2.78E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.03E-07 2.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.28E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.39E-08 2.55E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.52E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.11E-09 1.18E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 6.29E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.80E-10 1.47E-06 mg/kg-day 2.00E-02 mg/kg-day 7.33E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.52E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.84E-10 1.96E-07 mg/kg-day 4.00E-02 mg/kg-day 4.89E-06
Cadmium, diet 4.91E+00 mg/kg 1.19E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.77E-07 mg/kg-day 1.00E-03 mg/kg-day 2.77E-04
Chromium, hexavalent 7.78E+00 mg/kg 5.64E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.82E-08 4.39E-07 mg/kg-day 3.00E-03 mg/kg-day 1.46E-04
Chromium, total 1.78E+02 mg/kg 4.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.00E-05 mg/kg-day 1.50E+00 mg/kg-day 6.69E-06
Chrysene 4.53E+00 mg/kg 3.29E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.40E-10 2.56E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 1.84E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.29E-07 mg/kg-day 3.00E-04 mg/kg-day 1.43E-03
Copper 1.80E+02 mg/kg 4.35E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-05 mg/kg-day 4.00E-02 mg/kg-day 2.54E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 2.88E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.10E-08 2.24E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 2.04E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.26E-10 4.75E-10 mg/kg-day 5.00E-05 mg/kg-day 9.50E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.63E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-08 1.27E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 1.11E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.59E-05 mg/kg-day 2.40E-02 mg/kg-day 1.08E-03
Mercury, inorganic 3.18E+00 mg/kg 7.69E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-07 mg/kg-day 3.00E-04 mg/kg-day 5.98E-04
Naphthalene 8.47E-01 mg/kg 2.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.78E-08 mg/kg-day 2.00E-02 mg/kg-day 2.39E-06
PCBs (non DLC) 2.53E+00 mg/kg 6.12E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.12E-09 1.43E-07 mg/kg-day 2.00E-05 mg/kg-day 7.14E-03
PCBs, total 2.67E+00 mg/kg 6.45E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.45E-09 1.51E-07 mg/kg-day 2.00E-05 mg/kg-day 7.53E-03
PCB-TEQ 3.38E-05 mg/kg 8.17E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.23E-08 1.91E-12 mg/kg-day 7.00E-10 mg/kg-day 2.72E-03
TCDD-TEQ 2.34E-03 mg/kg 5.66E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.49E-07 1.32E-10 mg/kg-day 7.00E-10 mg/kg-day 1.89E-01
Thallium 1.65E-01 mg/kg 3.99E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.31E-09 mg/kg-day 1.00E-05 mg/kg-day 9.31E-04
TPH C19-C40 2.54E+03 mg/kg 6.14E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.43E-04 mg/kg-day 3.00E+00 mg/kg-day 4.78E-05
TPH C9-C18 2.64E+02 mg/kg 6.38E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.49E-05 mg/kg-day 1.00E-02 mg/kg-day 1.49E-03
Trichloroethene 1.63E-03 mg/kg 1.18E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 5.44E-13 9.19E-11 mg/kg-day 5.00E-04 mg/kg-day 1.84E-07
Vanadium 2.79E+01 mg/kg 6.74E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-06 mg/kg-day 5.04E-03 mg/kg-day 3.12E-04

Exposure Route Total (Total PCBs) (a) 1.18E-06 2.05E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.20E-06 2.07E-01

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.13.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 6.27E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.40E-09 1.46E-07 mg/kg-day 3.00E-04 mg/kg-day 4.88E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 2.84E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.08E-08 2.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 3.29E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.40E-07 2.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.87E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.83E-08 3.01E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.80E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.31E-09 1.40E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 5.71E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.00E-10 1.33E-06 mg/kg-day 2.00E-02 mg/kg-day 6.66E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.97E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.17E-10 2.31E-07 mg/kg-day 4.00E-02 mg/kg-day 5.78E-06
Cadmium, diet 4.91E+00 mg/kg 1.08E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.52E-09 mg/kg-day 2.50E-05 mg/kg-day 1.01E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 3.88E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.83E-10 3.02E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.40E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.48E-08 2.65E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.85E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.96E-10 4.32E-10 mg/kg-day 5.00E-05 mg/kg-day 8.63E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.93E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.41E-08 1.50E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 2.42E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.64E-08 mg/kg-day 2.00E-02 mg/kg-day 2.82E-06
PCBs (non DLC) 2.53E+00 mg/kg 7.78E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.78E-09 1.82E-07 mg/kg-day 2.00E-05 mg/kg-day 9.08E-03
PCBs, total 2.67E+00 mg/kg 8.21E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.21E-09 1.92E-07 mg/kg-day 2.00E-05 mg/kg-day 9.58E-03
PCB-TEQ 3.38E-05 mg/kg 2.23E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.34E-09 5.20E-13 mg/kg-day 7.00E-10 mg/kg-day 7.43E-04
TCDD-TEQ 2.34E-03 mg/kg 1.54E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.31E-07 3.60E-11 mg/kg-day 7.00E-10 mg/kg-day 5.14E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 5.58E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.30E-04 mg/kg-day 3.00E+00 mg/kg-day 4.34E-05
TPH C9-C18 2.64E+02 mg/kg 5.80E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-05 mg/kg-day 1.00E-02 mg/kg-day 1.35E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.80E-07 6.31E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.83E-07 6.33E-02

SiteWide Exposure Medium Total (Total PCBs) 1.76E-06 2.68E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.78E-06 2.70E-01
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TABLE 7.13.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 3.27E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.63E-09 mg/kg-day 4.00E-04 mg/kg-day 1.91E-05
Arsenic, total 1.29E-03 mg/L 7.80E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.17E-09 1.82E-08 mg/kg-day 3.00E-04 mg/kg-day 6.06E-05
Benzene 8.00E-05 mg/L 4.83E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.66E-12 1.13E-09 mg/kg-day 4.00E-03 mg/kg-day 2.82E-07
Benzo(a)anthracene 2.93E-05 mg/L 5.31E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.88E-11 4.13E-10 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 8.23E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.01E-10 6.40E-10 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.17E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.52E-11 9.08E-10 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.20E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.68E-11 2.81E-08 mg/kg-day 2.00E-02 mg/kg-day 1.40E-06
Bromodichloromethane 2.76E-04 mg/L 1.67E-10 mg/kg-day 6.20E-02 (mg/kg-day)-1 1.03E-11 3.89E-09 mg/kg-day 2.00E-02 mg/kg-day 1.95E-07
Chloroform 1.34E-04 mg/L 8.10E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.89E-09 mg/kg-day 1.00E-02 mg/kg-day 1.89E-07
Chromium, total 2.97E-03 mg/L 1.79E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.19E-08 mg/kg-day 1.50E+00 mg/kg-day 2.79E-08
Cobalt 3.64E-04 mg/L 2.20E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.13E-09 mg/kg-day 3.00E-04 mg/kg-day 1.71E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.61E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.18E-10 1.26E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 6.41E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.02E-11 1.49E-11 mg/kg-day 5.00E-05 mg/kg-day 2.99E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 5.91E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.31E-11 4.60E-10 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 5.77E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-06 mg/kg-day 2.40E-02 mg/kg-day 5.61E-05
PCBs (non DLC) 1.74E-05 mg/L 1.05E-11 mg/kg-day 3.00E-01 (mg/kg-day)-1 3.15E-12 2.45E-10 mg/kg-day 2.00E-05 mg/kg-day 1.23E-05
PCBs, total 1.82E-05 mg/L 1.10E-11 mg/kg-day 3.00E-01 (mg/kg-day)-1 3.30E-12 2.57E-10 mg/kg-day 2.00E-05 mg/kg-day 1.28E-05
PCB-TEQ 3.40E-10 mg/L 2.05E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.08E-11 4.79E-15 mg/kg-day 7.00E-10 mg/kg-day 6.85E-06
TCDD-TEQ 7.18E-09 mg/L 4.34E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.51E-10 1.01E-13 mg/kg-day 7.00E-10 mg/kg-day 1.45E-04
Thallium 9.76E-06 mg/L 5.90E-12 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-10 mg/kg-day 1.00E-05 mg/kg-day 1.38E-05
Trichloroethene 2.14E-04 mg/L 3.88E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.78E-11 3.02E-09 mg/kg-day 5.00E-04 mg/kg-day 6.04E-06

Exposure Route Total (Total PCBs) (a) 2.77E-09 3.33E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.80E-09 3.39E-04

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 2.97E-11 mg/kg-day NA (mg/kg-day)-1 NA 6.93E-10 mg/kg-day 6.00E-05 mg/kg-day 1.16E-05
Arsenic, total 1.29E-03 mg/L 7.09E-11 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.06E-10 1.65E-09 mg/kg-day 3.00E-04 mg/kg-day 5.51E-06
Benzene 8.00E-05 mg/L 1.38E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.59E-12 3.22E-09 mg/kg-day 4.00E-03 mg/kg-day 8.05E-07
Benzo(a)anthracene 2.93E-05 mg/L 1.27E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.30E-09 9.91E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 3.36E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.46E-07 2.62E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 4.85E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.54E-08 3.77E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 3.48E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.87E-10 8.11E-07 mg/kg-day 2.00E-02 mg/kg-day 4.06E-05
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 1.39E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.23E-09 mg/kg-day 1.00E-02 mg/kg-day 3.23E-07
Chromium, total 2.97E-03 mg/L 1.63E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.81E-09 mg/kg-day 1.95E-02 mg/kg-day 1.95E-07
Cobalt 3.64E-04 mg/L 8.00E-12 mg/kg-day NA (mg/kg-day)-1 NA 1.87E-10 mg/kg-day 3.00E-04 mg/kg-day 6.22E-07
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.02E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.46E-08 7.95E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 8.51E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.36E-10 1.99E-10 mg/kg-day 5.00E-05 mg/kg-day 3.97E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 2.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.86E-08 1.98E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 5.24E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-07 mg/kg-day 9.60E-04 mg/kg-day 1.27E-04
PCBs (non DLC) 1.74E-05 mg/L 8.13E-10 mg/kg-day 3.00E-01 (mg/kg-day)-1 2.44E-10 1.90E-08 mg/kg-day 2.00E-05 mg/kg-day 9.48E-04
PCBs, total 1.82E-05 mg/L 8.50E-10 mg/kg-day 3.00E-01 (mg/kg-day)-1 2.55E-10 1.98E-08 mg/kg-day 2.00E-05 mg/kg-day 9.92E-04
PCB-TEQ 3.40E-10 mg/L 1.59E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.38E-09 3.71E-13 mg/kg-day 7.00E-10 mg/kg-day 5.29E-04
TCDD-TEQ 7.18E-09 mg/L 4.94E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.40E-08 1.15E-11 mg/kg-day 7.00E-10 mg/kg-day 1.65E-02
Thallium 9.76E-06 mg/L 5.36E-13 mg/kg-day NA (mg/kg-day)-1 NA 1.25E-11 mg/kg-day 1.00E-05 mg/kg-day 1.25E-06
Trichloroethene 2.14E-04 mg/L 1.22E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 5.62E-11 9.51E-09 mg/kg-day 5.00E-04 mg/kg-day 1.90E-05

Exposure Route Total (Total PCBs) (a) 4.59E-07 1.77E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.61E-07 1.81E-02

SiteWide Exposure Medium Total (Total PCBs) 4.61E-07 1.80E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.64E-07 1.85E-02
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TABLE 7.13.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 2.23E-06 2.86E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 2.24E-06 2.89E-01

Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental table for calculation of risks for mutagenic chemicals (potentially carcinogenic PAHs, hexavalent chromium, and trichloroethene).

Page 4 of 4

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.14.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 2.24E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.62E-04 mg/kg-day 1.00E+00 mg/kg-day 2.62E-04
Sediment Antimony 1.23E+00 mg/kg 2.78E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.24E-08 mg/kg-day 4.00E-04 mg/kg-day 8.10E-05

Arsenic, total 9.51E+00 mg/kg 1.29E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.93E-08 1.50E-07 mg/kg-day 3.00E-04 mg/kg-day 5.01E-04
Benzene 5.60E-04 mg/kg 1.26E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.95E-14 1.48E-11 mg/kg-day 4.00E-03 mg/kg-day 3.69E-09
Benzo(a)anthracene 3.32E+00 mg/kg 1.50E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.09E-08 8.75E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.73E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.27E-07 1.01E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 2.04E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.49E-08 1.19E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 9.48E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.92E-10 5.53E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 5.87E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.22E-10 6.85E-07 mg/kg-day 2.00E-02 mg/kg-day 3.42E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.57E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.14E-10 9.14E-08 mg/kg-day 4.00E-02 mg/kg-day 2.29E-06
Cadmium, diet 4.91E+00 mg/kg 1.11E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-07 mg/kg-day 1.00E-03 mg/kg-day 1.29E-04
Chromium, hexavalent 7.78E+00 mg/kg 3.51E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.76E-08 2.05E-07 mg/kg-day 3.00E-03 mg/kg-day 6.83E-05
Chromium, total 1.78E+02 mg/kg 4.02E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.69E-06 mg/kg-day 1.50E+00 mg/kg-day 3.13E-06
Chrysene 4.53E+00 mg/kg 2.05E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.49E-10 1.19E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 1.72E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.00E-07 mg/kg-day 3.00E-04 mg/kg-day 6.68E-04
Copper 1.80E+02 mg/kg 4.06E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.74E-06 mg/kg-day 4.00E-02 mg/kg-day 1.19E-04
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.79E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.31E-08 1.05E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.90E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.04E-10 2.22E-10 mg/kg-day 5.00E-05 mg/kg-day 4.44E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.42E-09 5.93E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 1.04E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-05 mg/kg-day 2.40E-02 mg/kg-day 5.04E-04
Mercury, inorganic 3.18E+00 mg/kg 7.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.38E-08 mg/kg-day 3.00E-04 mg/kg-day 2.79E-04
Naphthalene 8.47E-01 mg/kg 1.91E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-08 mg/kg-day 2.00E-02 mg/kg-day 1.12E-06
PCBs (non DLC) 2.53E+00 mg/kg 5.71E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.71E-09 6.66E-08 mg/kg-day 2.00E-05 mg/kg-day 3.33E-03
PCBs, total 2.67E+00 mg/kg 6.03E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.03E-09 7.03E-08 mg/kg-day 2.00E-05 mg/kg-day 3.52E-03
PCB-TEQ 3.38E-05 mg/kg 7.63E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.14E-08 8.90E-13 mg/kg-day 7.00E-10 mg/kg-day 1.27E-03
TCDD-TEQ 2.34E-03 mg/kg 5.28E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.93E-07 6.16E-11 mg/kg-day 7.00E-10 mg/kg-day 8.81E-02
Thallium 1.65E-01 mg/kg 3.73E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.35E-09 mg/kg-day 1.00E-05 mg/kg-day 4.35E-04
TPH C19-C40 2.54E+03 mg/kg 5.74E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.69E-05 mg/kg-day 3.00E+00 mg/kg-day 2.23E-05
TPH C9-C18 2.64E+02 mg/kg 5.96E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.95E-06 mg/kg-day 1.00E-02 mg/kg-day 6.95E-04
Trichloroethene 1.63E-03 mg/kg 7.36E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.39E-13 4.29E-11 mg/kg-day 5.00E-04 mg/kg-day 8.59E-08
Vanadium 2.79E+01 mg/kg 6.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.35E-07 mg/kg-day 5.04E-03 mg/kg-day 1.46E-04

Exposure Route Total (Total PCBs) (a) 1.01E-06 9.55E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.02E-06 9.66E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.14.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 2.29E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.43E-08 2.67E-07 mg/kg-day 3.00E-04 mg/kg-day 8.89E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 6.92E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.05E-08 4.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 8.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.84E-07 4.67E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 9.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.87E-08 5.49E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 4.38E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.19E-09 2.55E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.08E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.92E-09 2.43E-06 mg/kg-day 2.00E-02 mg/kg-day 1.22E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 7.23E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.28E-10 4.22E-07 mg/kg-day 4.00E-02 mg/kg-day 1.05E-05
Cadmium, diet 4.91E+00 mg/kg 3.93E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.59E-09 mg/kg-day 2.50E-05 mg/kg-day 1.84E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 9.44E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.89E-10 5.51E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 8.27E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.04E-08 4.82E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 6.75E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.08E-09 7.87E-10 mg/kg-day 5.00E-05 mg/kg-day 1.57E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 4.69E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.42E-08 2.73E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 8.82E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.03E-07 mg/kg-day 2.00E-02 mg/kg-day 5.15E-06
PCBs (non DLC) 2.53E+00 mg/kg 2.84E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.84E-08 3.31E-07 mg/kg-day 2.00E-05 mg/kg-day 1.66E-02
PCBs, total 2.67E+00 mg/kg 3.00E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.00E-08 3.49E-07 mg/kg-day 2.00E-05 mg/kg-day 1.75E-02
PCB-TEQ 3.38E-05 mg/kg 8.13E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.22E-08 9.48E-13 mg/kg-day 7.00E-10 mg/kg-day 1.35E-03
TCDD-TEQ 2.34E-03 mg/kg 5.63E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.44E-07 6.56E-11 mg/kg-day 7.00E-10 mg/kg-day 9.38E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 2.04E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.37E-04 mg/kg-day 3.00E+00 mg/kg-day 7.92E-05
TPH C9-C18 2.64E+02 mg/kg 2.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-05 mg/kg-day 1.00E-02 mg/kg-day 2.47E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.71E-06 1.15E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.72E-06 1.15E-01

SiteWide Exposure Medium Total (Total PCBs) 2.72E-06 2.11E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.75E-06 2.12E-01
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TABLE 7.14.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 6.11E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.13E-09 mg/kg-day 4.00E-04 mg/kg-day 1.78E-05
Arsenic, total 1.29E-03 mg/L 1.46E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.18E-09 1.70E-08 mg/kg-day 3.00E-04 mg/kg-day 5.66E-05
Benzene 8.00E-05 mg/L 9.03E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 4.97E-12 1.05E-09 mg/kg-day 4.00E-03 mg/kg-day 2.63E-07
Benzo(a)anthracene 2.93E-05 mg/L 6.62E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.83E-11 3.86E-10 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.03E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.48E-10 5.98E-10 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.45E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-10 8.48E-10 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 2.25E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.15E-11 2.62E-08 mg/kg-day 2.00E-02 mg/kg-day 1.31E-06
Bromodichloromethane 2.76E-04 mg/L 3.12E-10 mg/kg-day 6.20E-02 (mg/kg-day)-1 1.93E-11 3.64E-09 mg/kg-day 2.00E-02 mg/kg-day 1.82E-07
Chloroform 1.34E-04 mg/L 1.51E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-09 mg/kg-day 1.00E-02 mg/kg-day 1.77E-07
Chromium, total 2.97E-03 mg/L 3.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.91E-08 mg/kg-day 1.50E+00 mg/kg-day 2.61E-08
Cobalt 3.64E-04 mg/L 4.11E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.79E-09 mg/kg-day 3.00E-04 mg/kg-day 1.60E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 2.01E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.47E-10 1.17E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.20E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.91E-11 1.40E-11 mg/kg-day 5.00E-05 mg/kg-day 2.79E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 7.36E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.37E-11 4.29E-10 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.08E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-06 mg/kg-day 2.40E-02 mg/kg-day 5.24E-05
PCBs (non DLC) 1.74E-05 mg/L 1.96E-11 mg/kg-day 3.00E-01 (mg/kg-day)-1 5.89E-12 2.29E-10 mg/kg-day 2.00E-05 mg/kg-day 1.15E-05
PCBs, total 1.82E-05 mg/L 2.05E-11 mg/kg-day 3.00E-01 (mg/kg-day)-1 6.16E-12 2.40E-10 mg/kg-day 2.00E-05 mg/kg-day 1.20E-05
PCB-TEQ 3.40E-10 mg/L 3.84E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.76E-11 4.48E-15 mg/kg-day 7.00E-10 mg/kg-day 6.40E-06
TCDD-TEQ 7.18E-09 mg/L 8.11E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.22E-09 9.46E-14 mg/kg-day 7.00E-10 mg/kg-day 1.35E-04
Thallium 9.76E-06 mg/L 1.10E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-10 mg/kg-day 1.00E-05 mg/kg-day 1.29E-05
Trichloroethene 2.14E-04 mg/L 4.83E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.22E-11 2.82E-09 mg/kg-day 5.00E-04 mg/kg-day 5.64E-06

Exposure Route Total (Total PCBs) (a) 4.61E-09 3.11E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.66E-09 3.16E-04

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 1.08E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-09 mg/kg-day 6.00E-05 mg/kg-day 2.11E-05
Arsenic, total 1.29E-03 mg/L 2.58E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.88E-10 3.01E-09 mg/kg-day 3.00E-04 mg/kg-day 1.00E-05
Benzene 8.00E-05 mg/L 5.03E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.77E-11 5.87E-09 mg/kg-day 4.00E-03 mg/kg-day 1.47E-06
Benzo(a)anthracene 2.93E-05 mg/L 3.10E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.26E-08 1.81E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 8.18E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.97E-07 4.77E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.18E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.61E-08 6.88E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.27E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.77E-09 1.48E-06 mg/kg-day 2.00E-02 mg/kg-day 7.40E-05
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 5.05E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.89E-09 mg/kg-day 1.00E-02 mg/kg-day 5.89E-07
Chromium, total 2.97E-03 mg/L 5.95E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.94E-09 mg/kg-day 1.95E-02 mg/kg-day 3.56E-07
Cobalt 3.64E-04 mg/L 2.92E-11 mg/kg-day NA (mg/kg-day)-1 NA 3.40E-10 mg/kg-day 3.00E-04 mg/kg-day 1.13E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 2.49E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.81E-07 1.45E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 3.10E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.97E-10 3.62E-10 mg/kg-day 5.00E-05 mg/kg-day 7.24E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 6.20E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.52E-08 3.62E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.91E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-07 mg/kg-day 9.60E-04 mg/kg-day 2.32E-04
PCBs (non DLC) 1.74E-05 mg/L 2.96E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 8.89E-10 3.46E-08 mg/kg-day 2.00E-05 mg/kg-day 1.73E-03
PCBs, total 1.82E-05 mg/L 3.10E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 9.30E-10 3.62E-08 mg/kg-day 2.00E-05 mg/kg-day 1.81E-03
PCB-TEQ 3.40E-10 mg/L 5.79E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.69E-09 6.76E-13 mg/kg-day 7.00E-10 mg/kg-day 9.65E-04
TCDD-TEQ 7.18E-09 mg/L 1.80E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.70E-07 2.10E-11 mg/kg-day 7.00E-10 mg/kg-day 3.00E-02
Thallium 9.76E-06 mg/L 1.96E-12 mg/kg-day NA (mg/kg-day)-1 NA 2.28E-11 mg/kg-day 1.00E-05 mg/kg-day 2.28E-06
Trichloroethene 2.14E-04 mg/L 2.97E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.37E-10 1.73E-08 mg/kg-day 5.00E-04 mg/kg-day 3.47E-05

Exposure Route Total (Total PCBs) (a) 1.21E-06 3.22E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.21E-06 3.31E-02

SiteWide Exposure Medium Total (Total PCBs) 1.21E-06 3.25E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.22E-06 3.34E-02
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TABLE 7.14.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 3.94E-06 2.43E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 3.97E-06 2.45E-01
Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental table for calculation of risks for mutagenic chemicals (potentially carcinogenic PAHs, hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.15.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 7.66E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.96E-05 mg/kg-day 1.00E+00 mg/kg-day 5.96E-05
Sediment Antimony 1.23E+00 mg/kg 9.48E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.37E-09 mg/kg-day 4.00E-04 mg/kg-day 1.84E-05

Arsenic, total 9.51E+00 mg/kg 4.40E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.60E-09 3.42E-08 mg/kg-day 3.00E-04 mg/kg-day 1.14E-04
Benzene 5.60E-04 mg/kg 4.32E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.37E-14 3.36E-12 mg/kg-day 4.00E-03 mg/kg-day 8.39E-10
Benzo(a)anthracene 3.32E+00 mg/kg 2.56E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.87E-09 1.99E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 2.96E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.16E-08 2.30E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.48E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.54E-09 2.71E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.62E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.18E-10 1.26E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.00E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.80E-10 1.56E-07 mg/kg-day 2.00E-02 mg/kg-day 7.79E-06
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.67E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.95E-11 2.08E-08 mg/kg-day 4.00E-02 mg/kg-day 5.20E-07
Cadmium, diet 4.91E+00 mg/kg 3.78E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.94E-08 mg/kg-day 1.00E-03 mg/kg-day 2.94E-05
Chromium, hexavalent 7.78E+00 mg/kg 5.99E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 3.00E-09 4.66E-08 mg/kg-day 3.00E-03 mg/kg-day 1.55E-05
Chromium, total 1.78E+02 mg/kg 1.37E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.07E-06 mg/kg-day 1.50E+00 mg/kg-day 7.11E-07
Chrysene 4.53E+00 mg/kg 3.49E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.55E-11 2.71E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 5.86E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.56E-08 mg/kg-day 3.00E-04 mg/kg-day 1.52E-04
Copper 1.80E+02 mg/kg 1.39E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-06 mg/kg-day 4.00E-02 mg/kg-day 2.70E-05
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.06E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.23E-09 2.38E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 6.49E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.04E-10 5.05E-11 mg/kg-day 5.00E-05 mg/kg-day 1.01E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.73E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.27E-09 1.35E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 3.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.75E-06 mg/kg-day 2.40E-02 mg/kg-day 1.15E-04
Mercury, inorganic 3.18E+00 mg/kg 2.45E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-08 mg/kg-day 3.00E-04 mg/kg-day 6.35E-05
Naphthalene 8.47E-01 mg/kg 6.53E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.08E-09 mg/kg-day 2.00E-02 mg/kg-day 2.54E-07
PCBs (non DLC) 2.53E+00 mg/kg 1.95E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.95E-09 1.52E-08 mg/kg-day 2.00E-05 mg/kg-day 7.58E-04
PCBs, total 2.67E+00 mg/kg 2.06E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.06E-09 1.60E-08 mg/kg-day 2.00E-05 mg/kg-day 8.00E-04
PCB-TEQ 3.38E-05 mg/kg 2.60E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.91E-09 2.03E-13 mg/kg-day 7.00E-10 mg/kg-day 2.89E-04
TCDD-TEQ 2.34E-03 mg/kg 1.80E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.70E-07 1.40E-11 mg/kg-day 7.00E-10 mg/kg-day 2.00E-02
Thallium 1.65E-01 mg/kg 1.27E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.89E-10 mg/kg-day 1.00E-05 mg/kg-day 9.89E-05
TPH C19-C40 2.54E+03 mg/kg 1.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.52E-05 mg/kg-day 3.00E+00 mg/kg-day 5.07E-06
TPH C9-C18 2.64E+02 mg/kg 2.03E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-06 mg/kg-day 1.00E-02 mg/kg-day 1.58E-04
Trichloroethene 1.63E-03 mg/kg 1.26E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 5.78E-14 9.77E-12 mg/kg-day 5.00E-04 mg/kg-day 1.95E-08
Vanadium 2.79E+01 mg/kg 2.15E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-07 mg/kg-day 5.04E-03 mg/kg-day 3.32E-05

Exposure Route Total (Total PCBs) (a) 3.12E-07 2.17E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.16E-07 2.20E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.15.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 1.71E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.57E-08 1.33E-07 mg/kg-day 3.00E-04 mg/kg-day 4.44E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 2.59E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.89E-08 2.02E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 3.00E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.19E-07 2.33E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.53E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.57E-08 2.74E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.64E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.20E-09 1.27E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.56E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.19E-09 1.21E-06 mg/kg-day 2.00E-02 mg/kg-day 6.07E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.71E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.98E-10 2.11E-07 mg/kg-day 4.00E-02 mg/kg-day 5.27E-06
Cadmium, diet 4.91E+00 mg/kg 2.95E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.29E-09 mg/kg-day 2.50E-05 mg/kg-day 9.17E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 3.54E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.58E-10 2.75E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.26E-08 2.41E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 5.05E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.09E-10 3.93E-10 mg/kg-day 5.00E-05 mg/kg-day 7.86E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08 1.37E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 6.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.14E-08 mg/kg-day 2.00E-02 mg/kg-day 2.57E-06
PCBs (non DLC) 2.53E+00 mg/kg 2.13E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.13E-08 1.65E-07 mg/kg-day 2.00E-05 mg/kg-day 8.27E-03
PCBs, total 2.67E+00 mg/kg 2.24E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.24E-08 1.75E-07 mg/kg-day 2.00E-05 mg/kg-day 8.73E-03
PCB-TEQ 3.38E-05 mg/kg 6.09E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.13E-09 4.73E-13 mg/kg-day 7.00E-10 mg/kg-day 6.76E-04
TCDD-TEQ 2.34E-03 mg/kg 4.21E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.32E-07 3.28E-11 mg/kg-day 7.00E-10 mg/kg-day 4.68E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 1.52E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.19E-04 mg/kg-day 3.00E+00 mg/kg-day 3.95E-05
TPH C9-C18 2.64E+02 mg/kg 1.58E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.23E-05 mg/kg-day 1.00E-02 mg/kg-day 1.23E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 9.84E-07 5.74E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.92E-07 5.77E-02

SiteWide Exposure Medium Total (Total PCBs) 1.30E-06 7.92E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.31E-06 7.96E-02
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TABLE 7.15.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Surface Water Surface Water SiteWide Ingestion 
Antimony 5.41E-04 mg/L 9.17E-11 mg/kg-day NA (mg/kg-day)-1 NA 7.13E-10 mg/kg-day 4.00E-04 mg/kg-day 1.78E-06
Arsenic, total 1.29E-03 mg/L 2.19E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.28E-10 1.70E-09 mg/kg-day 3.00E-04 mg/kg-day 5.67E-06
Benzene 8.00E-05 mg/L 1.36E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.46E-13 1.05E-10 mg/kg-day 4.00E-03 mg/kg-day 2.64E-08
Benzo(a)anthracene 2.93E-05 mg/L 4.97E-12 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.63E-12 3.86E-11 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 7.70E-12 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.62E-11 5.99E-11 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.09E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.97E-12 8.49E-11 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 3.37E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.72E-12 2.62E-09 mg/kg-day 2.00E-02 mg/kg-day 1.31E-07
Bromodichloromethane 2.76E-04 mg/L 4.68E-11 mg/kg-day 6.20E-02 (mg/kg-day)-1 2.90E-12 3.64E-10 mg/kg-day 2.00E-02 mg/kg-day 1.82E-08
Chloroform 1.34E-04 mg/L 2.27E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-10 mg/kg-day 1.00E-02 mg/kg-day 1.77E-08
Chromium, total 2.97E-03 mg/L 5.03E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.92E-09 mg/kg-day 1.50E+00 mg/kg-day 2.61E-09
Cobalt 3.64E-04 mg/L 6.17E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.80E-10 mg/kg-day 3.00E-04 mg/kg-day 1.60E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.51E-12 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.10E-11 1.17E-11 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.80E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.88E-12 1.40E-12 mg/kg-day 5.00E-05 mg/kg-day 2.80E-08
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 5.53E-12 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.03E-12 4.30E-11 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.62E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-07 mg/kg-day 2.40E-02 mg/kg-day 5.24E-06
PCBs (non DLC) 1.74E-05 mg/L 2.95E-12 mg/kg-day 3.00E-01 (mg/kg-day)-1 8.85E-13 2.29E-11 mg/kg-day 2.00E-05 mg/kg-day 1.15E-06
PCBs, total 1.82E-05 mg/L 3.09E-12 mg/kg-day 3.00E-01 (mg/kg-day)-1 9.26E-13 2.40E-11 mg/kg-day 2.00E-05 mg/kg-day 1.20E-06
PCB-TEQ 3.40E-10 mg/L 5.76E-17 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.65E-12 4.48E-16 mg/kg-day 7.00E-10 mg/kg-day 6.40E-07
TCDD-TEQ 7.18E-09 mg/L 1.22E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.83E-10 9.47E-15 mg/kg-day 7.00E-10 mg/kg-day 1.35E-05
Thallium 9.76E-06 mg/L 1.65E-12 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-11 mg/kg-day 1.00E-05 mg/kg-day 1.29E-06
Trichloroethene 2.14E-04 mg/L 3.63E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.67E-12 2.82E-10 mg/kg-day 5.00E-04 mg/kg-day 5.64E-07

Exposure Route Total (Total PCBs) (a) 6.07E-10 3.11E-05
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.16E-10 3.17E-05

Surface Water Surface Water SiteWide Dermal
Antimony 5.41E-04 mg/L 5.41E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.21E-10 mg/kg-day 6.00E-05 mg/kg-day 7.02E-06
Arsenic, total 1.29E-03 mg/L 1.29E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.94E-10 1.00E-09 mg/kg-day 3.00E-04 mg/kg-day 3.35E-06
Benzene 8.00E-05 mg/L 2.51E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.38E-11 1.95E-09 mg/kg-day 4.00E-03 mg/kg-day 4.89E-07
Benzo(a)anthracene 2.93E-05 mg/L 7.74E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.65E-09 6.02E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 2.04E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.49E-07 1.59E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 2.94E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.15E-08 2.29E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 6.33E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.86E-10 4.92E-07 mg/kg-day 2.00E-02 mg/kg-day 2.46E-05
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 2.52E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.96E-09 mg/kg-day 1.00E-02 mg/kg-day 1.96E-07
Chromium, total 2.97E-03 mg/L 2.97E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.31E-09 mg/kg-day 1.95E-02 mg/kg-day 1.19E-07
Cobalt 3.64E-04 mg/L 1.46E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-10 mg/kg-day 3.00E-04 mg/kg-day 3.78E-07
Dibenz(a,h)anthracene 8.90E-06 mg/L 6.21E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.53E-08 4.83E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.55E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.48E-10 1.21E-10 mg/kg-day 5.00E-05 mg/kg-day 2.41E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-08 1.20E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 9.54E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.42E-08 mg/kg-day 9.60E-04 mg/kg-day 7.73E-05
PCBs (non DLC) 1.74E-05 mg/L 1.48E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 4.44E-10 1.15E-08 mg/kg-day 2.00E-05 mg/kg-day 5.76E-04
PCBs, total 1.82E-05 mg/L 1.55E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 4.65E-10 1.20E-08 mg/kg-day 2.00E-05 mg/kg-day 6.02E-04
PCB-TEQ 3.40E-10 mg/L 2.89E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.34E-09 2.25E-13 mg/kg-day 7.00E-10 mg/kg-day 3.21E-04
TCDD-TEQ 7.18E-09 mg/L 8.99E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.35E-07 6.99E-12 mg/kg-day 7.00E-10 mg/kg-day 9.99E-03
Thallium 9.76E-06 mg/L 9.76E-13 mg/kg-day NA (mg/kg-day)-1 NA 7.59E-12 mg/kg-day 1.00E-05 mg/kg-day 7.59E-07
Trichloroethene 2.14E-04 mg/L 7.42E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.42E-11 5.77E-09 mg/kg-day 5.00E-04 mg/kg-day 1.15E-05

Exposure Route Total (Total PCBs) (a) 3.70E-07 1.07E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.74E-07 1.10E-02

SiteWide Exposure Medium Total (Total PCBs) 3.70E-07 1.08E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.74E-07 1.10E-02
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TABLE 7.15.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 1.67E-06 8.99E-02
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 1.68E-06 9.07E-02

Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.16.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 3.17E-05 mg/kg-day 3.17E-05 (mg/kg-day)-1 NA
Sediment Antimony 1.23E+00 mg/kg 3.92E-09 mg/kg-day 3.92E-09 (mg/kg-day)-1 NA

Arsenic, total 9.51E+00 mg/kg 1.82E-08 mg/kg-day 1.82E-08 (mg/kg-day)-1 2.73E-08
Benzene 5.60E-04 mg/kg 1.79E-12 mg/kg-day 1.79E-12 (mg/kg-day)-1 9.82E-14
Benzo(a)anthracene 3.32E+00 mg/kg 2.66E-08 mg/kg-day 2.66E-08 (mg/kg-day)-1 1.94E-08
Benzo(a)pyrene 3.84E+00 mg/kg 3.08E-08 mg/kg-day 3.08E-08 (mg/kg-day)-1 2.25E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 3.63E-08 mg/kg-day 3.63E-08 (mg/kg-day)-1 2.65E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.68E-08 mg/kg-day 1.68E-08 (mg/kg-day)-1 1.23E-09
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 8.29E-08 mg/kg-day 8.29E-08 (mg/kg-day)-1 1.16E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.78E-08 mg/kg-day 2.78E-08 (mg/kg-day)-1 2.03E-10
Cadmium, diet 4.91E+00 mg/kg 1.57E-08 mg/kg-day 1.57E-08 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg 6.24E-08 mg/kg-day 6.24E-08 (mg/kg-day)-1 3.12E-08
Chromium, total 1.78E+02 mg/kg 5.67E-07 mg/kg-day 5.67E-07 (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 3.63E-08 mg/kg-day 3.63E-08 (mg/kg-day)-1 2.65E-10
Cobalt 7.61E+00 mg/kg 2.43E-08 mg/kg-day 2.43E-08 (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg 5.74E-07 mg/kg-day 5.74E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.19E-09 mg/kg-day 3.19E-09 (mg/kg-day)-1 2.33E-08
Dieldrin 8.42E-03 mg/kg 2.68E-11 mg/kg-day 2.68E-11 (mg/kg-day)-1 4.29E-10
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.81E-08 mg/kg-day 1.81E-08 (mg/kg-day)-1 1.32E-08
Manganese, nondiet 4.59E+02 mg/kg 1.46E-06 mg/kg-day 1.46E-06 (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg 1.01E-08 mg/kg-day 1.01E-08 (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 2.70E-09 mg/kg-day 2.70E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 8.07E-09 mg/kg-day 8.07E-09 (mg/kg-day)-1 8.07E-09
PCBs, total 2.67E+00 mg/kg 8.51E-09 mg/kg-day 8.51E-09 (mg/kg-day)-1 8.51E-09
PCB-TEQ 3.38E-05 mg/kg 1.08E-13 mg/kg-day 1.08E-13 (mg/kg-day)-1 1.62E-08
TCDD-TEQ 2.34E-03 mg/kg 7.46E-12 mg/kg-day 7.46E-12 (mg/kg-day)-1 1.12E-06
Thallium 1.65E-01 mg/kg 5.26E-10 mg/kg-day 5.26E-10 (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 8.10E-06 mg/kg-day 8.10E-06 (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 8.42E-07 mg/kg-day 8.42E-07 (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg 1.31E-11 mg/kg-day 1.31E-11 (mg/kg-day)-1 6.02E-13
Vanadium 2.79E+01 mg/kg 8.89E-08 mg/kg-day 8.89E-08 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.50E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.51E-06

Intake/Exposure 
Concentration
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TABLE 7.16.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.51E+00 mg/kg 2.34E-08 mg/kg-day 2.34E-08 (mg/kg-day)-1 3.51E-08
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.32E+00 mg/kg 5.44E-08 mg/kg-day 5.44E-08 (mg/kg-day)-1 3.97E-08
Benzo(a)pyrene 3.84E+00 mg/kg 6.29E-08 mg/kg-day 6.29E-08 (mg/kg-day)-1 4.59E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 7.40E-08 mg/kg-day 7.40E-08 (mg/kg-day)-1 5.40E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 3.44E-08 mg/kg-day 3.44E-08 (mg/kg-day)-1 2.51E-09
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.13E-07 mg/kg-day 2.13E-07 (mg/kg-day)-1 2.98E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 5.68E-08 mg/kg-day 5.68E-08 (mg/kg-day)-1 4.15E-10
Cadmium, diet 4.91E+00 mg/kg 4.03E-10 mg/kg-day 4.03E-10 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.53E+00 mg/kg 7.42E-08 mg/kg-day 7.42E-08 (mg/kg-day)-1 5.41E-10
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 6.50E-09 mg/kg-day 6.50E-09 (mg/kg-day)-1 4.74E-08
Dieldrin 8.42E-03 mg/kg 6.90E-11 mg/kg-day 6.90E-11 (mg/kg-day)-1 1.10E-09
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 3.68E-08 mg/kg-day 3.68E-08 (mg/kg-day)-1 2.69E-08
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 8.47E-01 mg/kg 9.03E-09 mg/kg-day 9.03E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 2.53E+00 mg/kg 2.90E-08 mg/kg-day 2.90E-08 (mg/kg-day)-1 2.90E-08
PCBs, total 2.67E+00 mg/kg 3.07E-08 mg/kg-day 3.07E-08 (mg/kg-day)-1 3.07E-08
PCB-TEQ 3.38E-05 mg/kg 8.31E-14 mg/kg-day 8.31E-14 (mg/kg-day)-1 1.25E-08
TCDD-TEQ 2.34E-03 mg/kg 5.76E-12 mg/kg-day 5.76E-12 (mg/kg-day)-1 8.63E-07
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.54E+03 mg/kg 2.08E-05 mg/kg-day 2.08E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.64E+02 mg/kg 2.16E-06 mg/kg-day 2.16E-06 (mg/kg-day)-1 NA
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.56E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.57E-06

SiteWide Exposure Medium Total (Total PCBs) 3.06E-06
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.09E-06
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TABLE 7.16.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Surface Water Surface SiteWide Ingestion 
Water Antimony 5.41E-04 mg/kg 4.19E-10 mg/kg-day 4.19E-10 (mg/kg-day)-1 NA

Arsenic, total 1.29E-03 mg/kg 9.98E-10 mg/kg-day 9.98E-10 (mg/kg-day)-1 1.50E-09
Benzene 8.00E-05 mg/kg 6.19E-11 mg/kg-day 6.19E-11 (mg/kg-day)-1 3.41E-12
Benzo(a)anthracene 2.93E-05 mg/kg 5.81E-11 mg/kg-day 5.81E-11 (mg/kg-day)-1 4.24E-11
Benzo(a)pyrene 4.54E-05 mg/kg 9.00E-11 mg/kg-day 9.00E-11 (mg/kg-day)-1 6.57E-10
Benzo(b)fluoranthene 6.44E-05 mg/kg 1.28E-10 mg/kg-day 1.28E-10 (mg/kg-day)-1 9.32E-11
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 1.54E-09 mg/kg-day 1.54E-09 (mg/kg-day)-1 2.16E-11
Bromodichloromethane 2.76E-04 mg/kg 2.14E-10 mg/kg-day 2.14E-10 (mg/kg-day)-1 1.32E-11
Chloroform 1.34E-04 mg/kg 1.04E-10 mg/kg-day 1.04E-10 (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 2.30E-09 mg/kg-day 2.30E-09 (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 2.82E-10 mg/kg-day 2.82E-10 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 1.76E-11 mg/kg-day 1.76E-11 (mg/kg-day)-1 1.29E-10
Dieldrin 1.06E-06 mg/kg 8.20E-13 mg/kg-day 8.20E-13 (mg/kg-day)-1 1.31E-11
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 6.46E-11 mg/kg-day 6.46E-11 (mg/kg-day)-1 4.72E-11
Manganese, nondiet 9.54E-02 mg/kg 7.38E-08 mg/kg-day 7.38E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 1.35E-11 mg/kg-day 1.35E-11 (mg/kg-day)-1 4.04E-12
PCBs, total 1.82E-05 mg/kg 1.41E-11 mg/kg-day 1.41E-11 (mg/kg-day)-1 4.23E-12
PCB-TEQ 3.40E-10 mg/kg 2.63E-16 mg/kg-day 2.63E-16 (mg/kg-day)-1 3.95E-11
TCDD-TEQ 7.18E-09 mg/kg 5.56E-15 mg/kg-day 5.56E-15 (mg/kg-day)-1 8.33E-10
Thallium 9.76E-06 mg/kg 7.55E-12 mg/kg-day 7.55E-12 (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 4.24E-10 mg/kg-day 4.24E-10 (mg/kg-day)-1 1.95E-11

Exposure Route Total (Total PCBs) (a) 3.37E-09
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.41E-09

Surface Water Surface SiteWide Dermal
Water Antimony 5.41E-04 mg/kg 8.38E-11 mg/kg-day 8.38E-11 (mg/kg-day)-1 NA

Arsenic, total 1.29E-03 mg/kg 2.00E-10 mg/kg-day 2.00E-10 (mg/kg-day)-1 3.00E-10
Benzene 8.00E-05 mg/kg 3.89E-10 mg/kg-day 3.89E-10 (mg/kg-day)-1 2.14E-11
Benzo(a)anthracene 2.93E-05 mg/kg 2.05E-08 mg/kg-day 2.05E-08 (mg/kg-day)-1 1.49E-08
Benzo(a)pyrene 4.54E-05 mg/kg 5.41E-08 mg/kg-day 5.41E-08 (mg/kg-day)-1 3.95E-07
Benzo(b)fluoranthene 6.44E-05 mg/kg 7.79E-08 mg/kg-day 7.79E-08 (mg/kg-day)-1 5.69E-08
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/kg 9.81E-08 mg/kg-day 9.81E-08 (mg/kg-day)-1 1.37E-09
Bromodichloromethane 2.76E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chloroform 1.34E-04 mg/kg 3.91E-10 mg/kg-day 3.91E-10 (mg/kg-day)-1 NA
Chromium, total 2.97E-03 mg/kg 4.60E-10 mg/kg-day 4.60E-10 (mg/kg-day)-1 NA
Cobalt 3.64E-04 mg/kg 2.26E-11 mg/kg-day 2.26E-11 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.90E-06 mg/kg 1.64E-08 mg/kg-day 1.64E-08 (mg/kg-day)-1 1.20E-07
Dieldrin 1.06E-06 mg/kg 2.40E-11 mg/kg-day 2.40E-11 (mg/kg-day)-1 3.84E-10
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/kg 4.10E-08 mg/kg-day 4.10E-08 (mg/kg-day)-1 2.99E-08
Manganese, nondiet 9.54E-02 mg/kg 1.48E-08 mg/kg-day 1.48E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 1.74E-05 mg/kg 2.29E-09 mg/kg-day 2.29E-09 (mg/kg-day)-1 6.88E-10
PCBs, total 1.82E-05 mg/kg 2.40E-09 mg/kg-day 2.40E-09 (mg/kg-day)-1 7.20E-10
PCB-TEQ 3.40E-10 mg/kg 4.48E-14 mg/kg-day 4.48E-14 (mg/kg-day)-1 6.72E-09
TCDD-TEQ 7.18E-09 mg/kg 1.39E-12 mg/kg-day 1.39E-12 (mg/kg-day)-1 2.09E-07
Thallium 9.76E-06 mg/kg 1.51E-12 mg/kg-day 1.51E-12 (mg/kg-day)-1 NA
Trichloroethene 2.14E-04 mg/kg 1.97E-09 mg/kg-day 1.97E-09 (mg/kg-day)-1 9.04E-11

Exposure Route Total (Total PCBs) (a) 8.28E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.35E-07

SiteWide Exposure Medium Total (Total PCBs) 8.31E-07
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.38E-07
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TABLE 7.16.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.17.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (OLDER CHILD 7 to <14 YRS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 4.98E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.16E-04 mg/kg-day 1.00E+00 mg/kg-day 1.16E-04
Sediment Antimony 1.23E+00 mg/kg 6.16E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.44E-08 mg/kg-day 4.00E-04 mg/kg-day 3.60E-05

Arsenic, total 9.51E+00 mg/kg 2.86E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.29E-09 6.67E-08 mg/kg-day 3.00E-04 mg/kg-day 2.22E-04
Benzene 5.60E-04 mg/kg 2.81E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.54E-14 6.55E-12 mg/kg-day 4.00E-03 mg/kg-day 1.64E-09
Benzo(a)anthracene 3.32E+00 mg/kg 4.99E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.64E-09 3.88E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 5.77E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.21E-08 4.49E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 6.80E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.96E-09 5.29E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 3.16E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.30E-10 2.46E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.30E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.82E-10 3.04E-07 mg/kg-day 2.00E-02 mg/kg-day 1.52E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 5.22E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.81E-11 4.06E-08 mg/kg-day 4.00E-02 mg/kg-day 1.01E-06
Cadmium, diet 4.91E+00 mg/kg 2.46E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.74E-08 mg/kg-day 1.00E-03 mg/kg-day 5.74E-05
Chromium, hexavalent 7.78E+00 mg/kg 1.17E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 5.85E-09 9.10E-08 mg/kg-day 3.00E-03 mg/kg-day 3.03E-05
Chromium, total 1.78E+02 mg/kg 8.92E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.08E-06 mg/kg-day 1.50E+00 mg/kg-day 1.39E-06
Chrysene 4.53E+00 mg/kg 6.81E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.97E-11 5.30E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 3.81E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.90E-08 mg/kg-day 3.00E-04 mg/kg-day 2.97E-04
Copper 1.80E+02 mg/kg 9.02E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.10E-06 mg/kg-day 4.00E-02 mg/kg-day 5.26E-05
Dibenz(a,h)anthracene 3.97E-01 mg/kg 5.97E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.36E-09 4.64E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 4.22E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.75E-11 9.85E-11 mg/kg-day 5.00E-05 mg/kg-day 1.97E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 3.38E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.47E-09 2.63E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 2.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.37E-06 mg/kg-day 2.40E-02 mg/kg-day 2.24E-04
Mercury, inorganic 3.18E+00 mg/kg 1.59E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.72E-08 mg/kg-day 3.00E-04 mg/kg-day 1.24E-04
Naphthalene 8.47E-01 mg/kg 4.24E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.90E-09 mg/kg-day 2.00E-02 mg/kg-day 4.95E-07
PCBs (non DLC) 2.53E+00 mg/kg 1.27E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.27E-09 2.96E-08 mg/kg-day 2.00E-05 mg/kg-day 1.48E-03
PCBs, total 2.67E+00 mg/kg 1.34E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.34E-09 3.12E-08 mg/kg-day 2.00E-05 mg/kg-day 1.56E-03
PCB-TEQ 3.38E-05 mg/kg 1.69E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.54E-09 3.95E-13 mg/kg-day 7.00E-10 mg/kg-day 5.65E-04
TCDD-TEQ 2.34E-03 mg/kg 1.17E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.76E-07 2.74E-11 mg/kg-day 7.00E-10 mg/kg-day 3.91E-02
Thallium 1.65E-01 mg/kg 8.27E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.93E-09 mg/kg-day 1.00E-05 mg/kg-day 1.93E-04
TPH C19-C40 2.54E+03 mg/kg 1.27E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.97E-05 mg/kg-day 3.00E+00 mg/kg-day 9.90E-06
TPH C9-C18 2.64E+02 mg/kg 1.32E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.09E-06 mg/kg-day 1.00E-02 mg/kg-day 3.09E-04
Trichloroethene 1.63E-03 mg/kg 2.45E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.13E-13 1.91E-11 mg/kg-day 5.00E-04 mg/kg-day 3.81E-08
Vanadium 2.79E+01 mg/kg 1.40E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.26E-07 mg/kg-day 5.04E-03 mg/kg-day 6.47E-05

Exposure Route Total (Total PCBs) (a) 2.46E-07 4.24E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.48E-07 4.29E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.17.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (OLDER CHILD 7 to <14 YRS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 4.51E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.76E-09 1.05E-07 mg/kg-day 3.00E-04 mg/kg-day 3.51E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 2.05E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.49E-08 1.59E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 2.37E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.73E-07 1.84E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 2.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.03E-08 2.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.29E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.45E-10 1.01E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 4.11E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.75E-10 9.59E-07 mg/kg-day 2.00E-02 mg/kg-day 4.79E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 2.14E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.56E-10 1.66E-07 mg/kg-day 4.00E-02 mg/kg-day 4.16E-06
Cadmium, diet 4.91E+00 mg/kg 7.76E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.81E-09 mg/kg-day 2.50E-05 mg/kg-day 7.24E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 2.79E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.04E-10 2.17E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 2.45E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.79E-08 1.90E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.33E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.13E-10 3.11E-10 mg/kg-day 5.00E-05 mg/kg-day 6.21E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.39E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.01E-08 1.08E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 1.74E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.06E-08 mg/kg-day 2.00E-02 mg/kg-day 2.03E-06
PCBs (non DLC) 2.53E+00 mg/kg 5.60E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.60E-09 1.31E-07 mg/kg-day 2.00E-05 mg/kg-day 6.53E-03
PCBs, total 2.67E+00 mg/kg 5.91E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.91E-09 1.38E-07 mg/kg-day 2.00E-05 mg/kg-day 6.89E-03
PCB-TEQ 3.38E-05 mg/kg 1.60E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.40E-09 3.74E-13 mg/kg-day 7.00E-10 mg/kg-day 5.34E-04
TCDD-TEQ 2.34E-03 mg/kg 1.11E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.66E-07 2.59E-11 mg/kg-day 7.00E-10 mg/kg-day 3.70E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 4.01E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.37E-05 mg/kg-day 3.00E+00 mg/kg-day 3.12E-05
TPH C9-C18 2.64E+02 mg/kg 4.17E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.74E-06 mg/kg-day 1.00E-02 mg/kg-day 9.74E-04
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.17E-07 4.54E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.19E-07 4.55E-02

SiteWide Exposure Medium Total (Total PCBs) 6.63E-07 8.78E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.67E-07 8.84E-02
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TABLE 7.17.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (OLDER CHILD 7 to <14 YRS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Surface Water Surface SiteWide Ingestion 
Water Antimony 5.41E-04 mg/L 4.07E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.49E-09 mg/kg-day 4.00E-04 mg/kg-day 2.37E-05

Arsenic, total 1.29E-03 mg/L 9.70E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.45E-09 2.26E-08 mg/kg-day 3.00E-04 mg/kg-day 7.54E-05
Benzene 8.00E-05 mg/L 6.01E-11 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.31E-12 1.40E-09 mg/kg-day 4.00E-03 mg/kg-day 3.51E-07
Benzo(a)anthracene 2.93E-05 mg/L 6.61E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.82E-11 5.14E-10 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 1.02E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.47E-10 7.96E-10 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 1.45E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-10 1.13E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.50E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.09E-11 3.49E-08 mg/kg-day 2.00E-02 mg/kg-day 1.75E-06
Bromodichloromethane 2.76E-04 mg/L 2.07E-10 mg/kg-day 6.20E-02 (mg/kg-day)-1 1.29E-11 4.84E-09 mg/kg-day 2.00E-02 mg/kg-day 2.42E-07
Chloroform 1.34E-04 mg/L 1.01E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.35E-09 mg/kg-day 1.00E-02 mg/kg-day 2.35E-07
Chromium, total 2.97E-03 mg/L 2.23E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.21E-08 mg/kg-day 1.50E+00 mg/kg-day 3.47E-08
Cobalt 3.64E-04 mg/L 2.74E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.38E-09 mg/kg-day 3.00E-04 mg/kg-day 2.13E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 2.01E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.47E-10 1.56E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 7.97E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.27E-11 1.86E-11 mg/kg-day 5.00E-05 mg/kg-day 3.72E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 7.35E-11 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.37E-11 5.72E-10 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 7.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-06 mg/kg-day 2.40E-02 mg/kg-day 6.97E-05
PCBs (non DLC) 1.74E-05 mg/L 1.31E-11 mg/kg-day 3.00E-01 (mg/kg-day)-1 3.92E-12 3.05E-10 mg/kg-day 2.00E-05 mg/kg-day 1.53E-05
PCBs, total 1.82E-05 mg/L 1.37E-11 mg/kg-day 3.00E-01 (mg/kg-day)-1 4.10E-12 3.19E-10 mg/kg-day 2.00E-05 mg/kg-day 1.60E-05
PCB-TEQ 3.40E-10 mg/L 2.56E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.83E-11 5.96E-15 mg/kg-day 7.00E-10 mg/kg-day 8.52E-06
TCDD-TEQ 7.18E-09 mg/L 5.40E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.10E-10 1.26E-13 mg/kg-day 7.00E-10 mg/kg-day 1.80E-04
Thallium 9.76E-06 mg/L 7.34E-12 mg/kg-day NA (mg/kg-day)-1 NA 1.71E-10 mg/kg-day 1.00E-05 mg/kg-day 1.71E-05
Trichloroethene 2.14E-04 mg/L 4.83E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.22E-11 3.75E-09 mg/kg-day 5.00E-04 mg/kg-day 7.51E-06

Exposure Route Total (Total PCBs) (a) 3.44E-09 4.14E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.48E-09 4.21E-04

Surface Water Surface SiteWide Dermal
Water Antimony 5.41E-04 mg/L 6.41E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.50E-09 mg/kg-day 6.00E-05 mg/kg-day 2.49E-05

Arsenic, total 1.29E-03 mg/L 1.53E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.29E-10 3.57E-09 mg/kg-day 3.00E-04 mg/kg-day 1.19E-05
Benzene 8.00E-05 mg/L 1.92E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.06E-11 4.48E-09 mg/kg-day 4.00E-03 mg/kg-day 1.12E-06
Benzo(a)anthracene 2.93E-05 mg/L 1.59E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.16E-08 1.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 4.19E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.06E-07 3.26E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 6.04E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.41E-08 4.70E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 4.33E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.06E-10 1.01E-06 mg/kg-day 2.00E-02 mg/kg-day 5.05E-05
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 1.79E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.19E-09 mg/kg-day 1.00E-02 mg/kg-day 4.19E-07
Chromium, total 2.97E-03 mg/L 3.52E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.21E-09 mg/kg-day 1.95E-02 mg/kg-day 4.21E-07
Cobalt 3.64E-04 mg/L 1.73E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.03E-10 mg/kg-day 3.00E-04 mg/kg-day 1.34E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.27E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.30E-08 9.91E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.06E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.70E-10 2.47E-10 mg/kg-day 5.00E-05 mg/kg-day 4.95E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 3.18E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.32E-08 2.47E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.13E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.64E-07 mg/kg-day 9.60E-04 mg/kg-day 2.75E-04
PCBs (non DLC) 1.74E-05 mg/L 1.01E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 3.04E-10 2.36E-08 mg/kg-day 2.00E-05 mg/kg-day 1.18E-03
PCBs, total 1.82E-05 mg/L 1.06E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 3.18E-10 2.47E-08 mg/kg-day 2.00E-05 mg/kg-day 1.24E-03
PCB-TEQ 3.40E-10 mg/L 1.98E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.97E-09 4.62E-13 mg/kg-day 7.00E-10 mg/kg-day 6.60E-04
TCDD-TEQ 7.18E-09 mg/L 6.15E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.22E-08 1.43E-11 mg/kg-day 7.00E-10 mg/kg-day 2.05E-02
Thallium 9.76E-06 mg/L 1.16E-12 mg/kg-day NA (mg/kg-day)-1 NA 2.70E-11 mg/kg-day 1.00E-05 mg/kg-day 2.70E-06
Trichloroethene 2.14E-04 mg/L 1.56E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.19E-11 1.22E-08 mg/kg-day 5.00E-04 mg/kg-day 2.43E-05

Exposure Route Total (Total PCBs) (a) 5.71E-07 2.21E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.74E-07 2.27E-02

SiteWide Exposure Medium Total (Total PCBs) 5.75E-07 2.25E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.78E-07 2.32E-02
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TABLE 7.17.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (OLDER CHILD 7 to <14 YRS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 1.24E-06 1.10E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 1.25E-06 1.12E-01

Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.18.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (TEEN 14 to <19 yrs)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 8.84E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.06E-05 mg/kg-day 1.00E+00 mg/kg-day 2.06E-05
Sediment Antimony 1.23E+00 mg/kg 1.09E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.55E-09 mg/kg-day 4.00E-04 mg/kg-day 6.38E-06

Arsenic, total 9.51E+00 mg/kg 5.08E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.61E-10 1.18E-08 mg/kg-day 3.00E-04 mg/kg-day 3.95E-05
Benzene 5.60E-04 mg/kg 4.98E-14 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.74E-15 1.16E-12 mg/kg-day 4.00E-03 mg/kg-day 2.91E-10
Benzo(a)anthracene 3.32E+00 mg/kg 2.95E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.16E-10 6.89E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 3.42E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.49E-09 7.97E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 4.02E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.94E-10 9.38E-09 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.87E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.36E-11 4.36E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.31E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.24E-11 5.40E-08 mg/kg-day 2.00E-02 mg/kg-day 2.70E-06
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.09E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.25E-12 7.20E-09 mg/kg-day 4.00E-02 mg/kg-day 1.80E-07
Cadmium, diet 4.91E+00 mg/kg 4.37E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-08 mg/kg-day 1.00E-03 mg/kg-day 1.02E-05
Chromium, hexavalent 7.78E+00 mg/kg 6.92E-10 mg/kg-day 5.00E-01 (mg/kg-day)-1 3.46E-10 1.61E-08 mg/kg-day 3.00E-03 mg/kg-day 5.38E-06
Chromium, total 1.78E+02 mg/kg 1.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.69E-07 mg/kg-day 1.50E+00 mg/kg-day 2.46E-07
Chrysene 4.53E+00 mg/kg 4.03E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.94E-12 9.40E-09 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 6.77E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-08 mg/kg-day 3.00E-04 mg/kg-day 5.26E-05
Copper 1.80E+02 mg/kg 1.60E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.74E-07 mg/kg-day 4.00E-02 mg/kg-day 9.34E-06
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.53E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.58E-10 8.24E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 7.49E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.20E-11 1.75E-11 mg/kg-day 5.00E-05 mg/kg-day 3.50E-07
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.00E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.46E-10 4.67E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 4.08E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.53E-07 mg/kg-day 2.40E-02 mg/kg-day 3.97E-05
Mercury, inorganic 3.18E+00 mg/kg 2.83E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.60E-09 mg/kg-day 3.00E-04 mg/kg-day 2.20E-05
Naphthalene 8.47E-01 mg/kg 7.53E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.76E-09 mg/kg-day 2.00E-02 mg/kg-day 8.79E-08
PCBs (non DLC) 2.53E+00 mg/kg 2.25E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.25E-10 5.25E-09 mg/kg-day 2.00E-05 mg/kg-day 2.63E-04
PCBs, total 2.67E+00 mg/kg 2.38E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.38E-10 5.54E-09 mg/kg-day 2.00E-05 mg/kg-day 2.77E-04
PCB-TEQ 3.38E-05 mg/kg 3.01E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.51E-10 7.02E-14 mg/kg-day 7.00E-10 mg/kg-day 1.00E-04
TCDD-TEQ 2.34E-03 mg/kg 2.08E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.12E-08 4.86E-12 mg/kg-day 7.00E-10 mg/kg-day 6.94E-03
Thallium 1.65E-01 mg/kg 1.47E-11 mg/kg-day NA (mg/kg-day)-1 NA 3.42E-10 mg/kg-day 1.00E-05 mg/kg-day 3.42E-05
TPH C19-C40 2.54E+03 mg/kg 2.26E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.27E-06 mg/kg-day 3.00E+00 mg/kg-day 1.76E-06
TPH C9-C18 2.64E+02 mg/kg 2.35E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.48E-07 mg/kg-day 1.00E-02 mg/kg-day 5.48E-05
Trichloroethene 1.63E-03 mg/kg 1.45E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 6.67E-15 3.38E-12 mg/kg-day 5.00E-04 mg/kg-day 6.77E-09
Vanadium 2.79E+01 mg/kg 2.48E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.79E-08 mg/kg-day 5.04E-03 mg/kg-day 1.15E-05

Exposure Route Total (Total PCBs) (a) 3.60E-08 7.53E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.65E-08 7.61E-03

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Page 1 of 4
AECOM

Final

July 2017



TABLE 7.18.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (TEEN 14 to <19 yrs)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 4.04E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.07E-10 9.44E-09 mg/kg-day 3.00E-04 mg/kg-day 3.15E-05
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 6.12E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.47E-10 1.43E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 7.08E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.17E-09 1.65E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 8.33E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.08E-10 1.94E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 3.87E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.83E-11 9.03E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 3.69E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.16E-11 8.60E-08 mg/kg-day 2.00E-02 mg/kg-day 4.30E-06
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 6.39E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.67E-12 1.49E-08 mg/kg-day 4.00E-02 mg/kg-day 3.73E-07
Cadmium, diet 4.91E+00 mg/kg 6.96E-12 mg/kg-day NA (mg/kg-day)-1 NA 1.62E-10 mg/kg-day 2.50E-05 mg/kg-day 6.50E-06
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 8.35E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.09E-12 1.95E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 7.32E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.34E-10 1.71E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.19E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.91E-11 2.78E-11 mg/kg-day 5.00E-05 mg/kg-day 5.57E-07
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 4.15E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.03E-10 9.67E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 1.56E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.64E-09 mg/kg-day 2.00E-02 mg/kg-day 1.82E-07
PCBs (non DLC) 2.53E+00 mg/kg 5.02E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.02E-10 1.17E-08 mg/kg-day 2.00E-05 mg/kg-day 5.86E-04
PCBs, total 2.67E+00 mg/kg 5.30E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.30E-10 1.24E-08 mg/kg-day 2.00E-05 mg/kg-day 6.18E-04
PCB-TEQ 3.38E-05 mg/kg 1.44E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.16E-10 3.35E-14 mg/kg-day 7.00E-10 mg/kg-day 4.79E-05
TCDD-TEQ 2.34E-03 mg/kg 9.95E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.49E-08 2.32E-12 mg/kg-day 7.00E-10 mg/kg-day 3.32E-03
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 3.60E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.40E-06 mg/kg-day 3.00E+00 mg/kg-day 2.80E-06
TPH C9-C18 2.64E+02 mg/kg 3.74E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.73E-07 mg/kg-day 1.00E-02 mg/kg-day 8.73E-05
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.32E-08 4.07E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.34E-08 4.08E-03

SiteWide Exposure Medium Total (Total PCBs) 5.93E-08 1.16E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.99E-08 1.17E-02
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TABLE 7.18.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (TEEN 14 to <19 yrs)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Surface Water Surface SiteWide Ingestion 
Water Antimony 5.41E-04 mg/L 2.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.90E-08 mg/kg-day 4.00E-04 mg/kg-day 1.47E-04

Arsenic, total 1.29E-03 mg/L 6.02E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.04E-09 1.41E-07 mg/kg-day 3.00E-04 mg/kg-day 4.69E-04
Benzene 8.00E-05 mg/L 3.74E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.05E-11 8.72E-09 mg/kg-day 4.00E-03 mg/kg-day 2.18E-06
Benzo(a)anthracene 2.93E-05 mg/L 1.37E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.99E-11 3.19E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 2.12E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.55E-09 4.95E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 3.01E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.20E-10 7.02E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 9.29E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.30E-10 2.17E-07 mg/kg-day 2.00E-02 mg/kg-day 1.08E-05
Bromodichloromethane 2.76E-04 mg/L 1.29E-09 mg/kg-day 6.20E-02 (mg/kg-day)-1 7.99E-11 3.01E-08 mg/kg-day 2.00E-02 mg/kg-day 1.50E-06
Chloroform 1.34E-04 mg/L 6.26E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-08 mg/kg-day 1.00E-02 mg/kg-day 1.46E-06
Chromium, total 2.97E-03 mg/L 1.39E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.24E-07 mg/kg-day 1.50E+00 mg/kg-day 2.16E-07
Cobalt 3.64E-04 mg/L 1.70E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.97E-08 mg/kg-day 3.00E-04 mg/kg-day 1.32E-04
Dibenz(a,h)anthracene 8.90E-06 mg/L 4.16E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.03E-10 9.70E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 4.95E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.92E-11 1.16E-10 mg/kg-day 5.00E-05 mg/kg-day 2.31E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.52E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.11E-10 3.55E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 4.46E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.04E-05 mg/kg-day 2.40E-02 mg/kg-day 4.33E-04
PCBs (non DLC) 1.74E-05 mg/L 8.13E-11 mg/kg-day 3.00E-01 (mg/kg-day)-1 2.44E-11 1.90E-09 mg/kg-day 2.00E-05 mg/kg-day 9.48E-05
PCBs, total 1.82E-05 mg/L 8.50E-11 mg/kg-day 3.00E-01 (mg/kg-day)-1 2.55E-11 1.98E-09 mg/kg-day 2.00E-05 mg/kg-day 9.92E-05
PCB-TEQ 3.40E-10 mg/L 1.59E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.38E-10 3.70E-14 mg/kg-day 7.00E-10 mg/kg-day 5.29E-05
TCDD-TEQ 7.18E-09 mg/L 3.35E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.03E-09 7.82E-13 mg/kg-day 7.00E-10 mg/kg-day 1.12E-03
Thallium 9.76E-06 mg/L 4.56E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-09 mg/kg-day 1.00E-05 mg/kg-day 1.06E-04
Trichloroethene 2.14E-04 mg/L 9.99E-10 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.60E-11 2.33E-08 mg/kg-day 5.00E-04 mg/kg-day 4.66E-05

Exposure Route Total (Total PCBs) (a) 1.67E-08 2.57E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.70E-08 2.62E-03

Surface Water Surface SiteWide Dermal
Water Antimony 5.41E-04 mg/L 2.01E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.70E-09 mg/kg-day 6.00E-05 mg/kg-day 7.83E-05

Arsenic, total 1.29E-03 mg/L 4.80E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.20E-10 1.12E-08 mg/kg-day 3.00E-04 mg/kg-day 3.73E-05
Benzene 8.00E-05 mg/L 6.02E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.31E-11 1.41E-08 mg/kg-day 4.00E-03 mg/kg-day 3.51E-06
Benzo(a)anthracene 2.93E-05 mg/L 1.66E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.21E-08 3.88E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 4.39E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.20E-07 1.02E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 6.32E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.61E-08 1.47E-06 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.36E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.90E-09 3.17E-06 mg/kg-day 2.00E-02 mg/kg-day 1.59E-04
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 5.63E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.31E-08 mg/kg-day 1.00E-02 mg/kg-day 1.31E-06
Chromium, total 2.97E-03 mg/L 1.11E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.58E-08 mg/kg-day 1.95E-02 mg/kg-day 1.32E-06
Cobalt 3.64E-04 mg/L 5.42E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-09 mg/kg-day 3.00E-04 mg/kg-day 4.21E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.33E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.73E-08 3.11E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 3.33E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.33E-10 7.77E-10 mg/kg-day 5.00E-05 mg/kg-day 1.55E-05
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 3.32E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.43E-08 7.76E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 3.55E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.28E-07 mg/kg-day 9.60E-04 mg/kg-day 8.63E-04
PCBs (non DLC) 1.74E-05 mg/L 3.18E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 9.54E-10 7.42E-08 mg/kg-day 2.00E-05 mg/kg-day 3.71E-03
PCBs, total 1.82E-05 mg/L 3.33E-09 mg/kg-day 3.00E-01 (mg/kg-day)-1 9.98E-10 7.76E-08 mg/kg-day 2.00E-05 mg/kg-day 3.88E-03
PCB-TEQ 3.40E-10 mg/L 6.21E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.32E-09 1.45E-12 mg/kg-day 7.00E-10 mg/kg-day 2.07E-03
TCDD-TEQ 7.18E-09 mg/L 1.93E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.90E-07 4.50E-11 mg/kg-day 7.00E-10 mg/kg-day 6.43E-02
Thallium 9.76E-06 mg/L 3.63E-12 mg/kg-day NA (mg/kg-day)-1 NA 8.47E-11 mg/kg-day 1.00E-05 mg/kg-day 8.47E-06
Trichloroethene 2.14E-04 mg/L 1.64E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.53E-11 3.82E-08 mg/kg-day 5.00E-04 mg/kg-day 7.64E-05

Exposure Route Total (Total PCBs) (a) 7.94E-07 6.95E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.03E-07 7.14E-02

SiteWide Exposure Medium Total (Total PCBs) 8.11E-07 7.20E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.20E-07 7.40E-02
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TABLE 7.18.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER (TEEN 14 to <19 yrs)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 8.70E-07 8.36E-02
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 8.80E-07 8.57E-02

Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).

Page 4 of 4

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.19.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT BOATER

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 4.38E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.40E-05 mg/kg-day 1.00E+00 mg/kg-day 3.40E-05
Sediment Antimony 1.23E+00 mg/kg 5.42E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.21E-09 mg/kg-day 4.00E-04 mg/kg-day 1.05E-05

Arsenic, total 9.51E+00 mg/kg 2.51E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.77E-09 1.95E-08 mg/kg-day 3.00E-04 mg/kg-day 6.51E-05
Benzene 5.60E-04 mg/kg 2.47E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.36E-14 1.92E-12 mg/kg-day 4.00E-03 mg/kg-day 4.79E-10
Benzo(a)anthracene 3.32E+00 mg/kg 1.46E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.07E-09 1.14E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 1.69E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.23E-08 1.32E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.99E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-09 1.55E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 9.25E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.75E-11 7.19E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 1.14E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.60E-10 8.90E-08 mg/kg-day 2.00E-02 mg/kg-day 4.45E-06
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.53E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.12E-11 1.19E-08 mg/kg-day 4.00E-02 mg/kg-day 2.97E-07
Cadmium, diet 4.91E+00 mg/kg 2.16E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.68E-08 mg/kg-day 1.00E-03 mg/kg-day 1.68E-05
Chromium, hexavalent 7.78E+00 mg/kg 3.43E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-09 2.66E-08 mg/kg-day 3.00E-03 mg/kg-day 8.88E-06
Chromium, total 1.78E+02 mg/kg 7.84E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.10E-07 mg/kg-day 1.50E+00 mg/kg-day 4.06E-07
Chrysene 4.53E+00 mg/kg 1.99E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.46E-11 1.55E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 3.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-08 mg/kg-day 3.00E-04 mg/kg-day 8.69E-05
Copper 1.80E+02 mg/kg 7.93E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.16E-07 mg/kg-day 4.00E-02 mg/kg-day 1.54E-05
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.75E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.28E-09 1.36E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 3.71E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.93E-11 2.88E-11 mg/kg-day 5.00E-05 mg/kg-day 5.77E-07
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 9.91E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.23E-10 7.71E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 2.02E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-06 mg/kg-day 2.40E-02 mg/kg-day 6.55E-05
Mercury, inorganic 3.18E+00 mg/kg 1.40E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-08 mg/kg-day 3.00E-04 mg/kg-day 3.63E-05
Naphthalene 8.47E-01 mg/kg 3.73E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.90E-09 mg/kg-day 2.00E-02 mg/kg-day 1.45E-07
PCBs (non DLC) 2.53E+00 mg/kg 1.11E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.11E-09 8.66E-09 mg/kg-day 2.00E-05 mg/kg-day 4.33E-04
PCBs, total 2.67E+00 mg/kg 1.18E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.18E-09 9.14E-09 mg/kg-day 2.00E-05 mg/kg-day 4.57E-04
PCB-TEQ 3.38E-05 mg/kg 1.49E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.23E-09 1.16E-13 mg/kg-day 7.00E-10 mg/kg-day 1.65E-04
TCDD-TEQ 2.34E-03 mg/kg 1.03E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.55E-07 8.01E-12 mg/kg-day 7.00E-10 mg/kg-day 1.14E-02
Thallium 1.65E-01 mg/kg 7.27E-11 mg/kg-day NA (mg/kg-day)-1 NA 5.65E-10 mg/kg-day 1.00E-05 mg/kg-day 5.65E-05
TPH C19-C40 2.54E+03 mg/kg 1.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.70E-06 mg/kg-day 3.00E+00 mg/kg-day 2.90E-06
TPH C9-C18 2.64E+02 mg/kg 1.16E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.04E-07 mg/kg-day 1.00E-02 mg/kg-day 9.04E-05
Trichloroethene 1.63E-03 mg/kg 7.18E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.30E-14 5.58E-12 mg/kg-day 5.00E-04 mg/kg-day 1.12E-08
Vanadium 2.79E+01 mg/kg 1.23E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.55E-08 mg/kg-day 5.04E-03 mg/kg-day 1.90E-05

Exposure Route Total (Total PCBs) (a) 1.78E-07 1.24E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.81E-07 1.26E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.19.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT BOATER

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 4.06E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.09E-09 3.16E-08 mg/kg-day 3.00E-04 mg/kg-day 1.05E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 6.14E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.48E-09 4.77E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 7.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.18E-08 5.52E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 8.36E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.10E-09 6.50E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 3.88E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.83E-10 3.02E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 3.70E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.18E-10 2.88E-07 mg/kg-day 2.00E-02 mg/kg-day 1.44E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 6.42E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.68E-11 4.99E-08 mg/kg-day 4.00E-02 mg/kg-day 1.25E-06
Cadmium, diet 4.91E+00 mg/kg 6.98E-11 mg/kg-day NA (mg/kg-day)-1 NA 5.43E-10 mg/kg-day 2.50E-05 mg/kg-day 2.17E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 8.38E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.11E-11 6.52E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 7.34E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.36E-09 5.71E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.20E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.92E-10 9.32E-11 mg/kg-day 5.00E-05 mg/kg-day 1.86E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 4.16E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.04E-09 3.24E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 1.57E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-08 mg/kg-day 2.00E-02 mg/kg-day 6.09E-07
PCBs (non DLC) 2.53E+00 mg/kg 5.04E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.04E-09 3.92E-08 mg/kg-day 2.00E-05 mg/kg-day 1.96E-03
PCBs, total 2.67E+00 mg/kg 5.32E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.32E-09 4.14E-08 mg/kg-day 2.00E-05 mg/kg-day 2.07E-03
PCB-TEQ 3.38E-05 mg/kg 1.44E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.16E-09 1.12E-13 mg/kg-day 7.00E-10 mg/kg-day 1.60E-04
TCDD-TEQ 2.34E-03 mg/kg 9.99E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.50E-07 7.77E-12 mg/kg-day 7.00E-10 mg/kg-day 1.11E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 3.61E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.81E-05 mg/kg-day 3.00E+00 mg/kg-day 9.37E-06
TPH C9-C18 2.64E+02 mg/kg 3.76E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.92E-06 mg/kg-day 1.00E-02 mg/kg-day 2.92E-04
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.33E-07 1.36E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.35E-07 1.37E-02

SiteWide Exposure Medium Total (Total PCBs) 4.11E-07 2.60E-02
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.16E-07 2.62E-02
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TABLE 7.19.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT BOATER

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Surface Water Surface SiteWide Ingestion 
Water Antimony 5.41E-04 mg/L 4.36E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.39E-08 mg/kg-day 4.00E-04 mg/kg-day 8.48E-05

Arsenic, total 1.29E-03 mg/L 1.04E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.56E-08 8.09E-08 mg/kg-day 3.00E-04 mg/kg-day 2.70E-04
Benzene 8.00E-05 mg/L 6.45E-10 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.55E-11 5.02E-09 mg/kg-day 4.00E-03 mg/kg-day 1.25E-06
Benzo(a)anthracene 2.93E-05 mg/L 2.36E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.72E-10 1.84E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 3.66E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.67E-09 2.85E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 5.19E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.79E-10 4.04E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 1.60E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.25E-10 1.25E-07 mg/kg-day 2.00E-02 mg/kg-day 6.24E-06
Bromodichloromethane 2.76E-04 mg/L 2.23E-09 mg/kg-day 6.20E-02 (mg/kg-day)-1 1.38E-10 1.73E-08 mg/kg-day 2.00E-02 mg/kg-day 8.66E-07
Chloroform 1.34E-04 mg/L 1.08E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.40E-09 mg/kg-day 1.00E-02 mg/kg-day 8.40E-07
Chromium, total 2.97E-03 mg/L 2.40E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.86E-07 mg/kg-day 1.50E+00 mg/kg-day 1.24E-07
Cobalt 3.64E-04 mg/L 2.94E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.28E-08 mg/kg-day 3.00E-04 mg/kg-day 7.61E-05
Dibenz(a,h)anthracene 8.90E-06 mg/L 7.18E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.24E-10 5.58E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 8.55E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.37E-10 6.65E-11 mg/kg-day 5.00E-05 mg/kg-day 1.33E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 2.63E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.92E-10 2.04E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 7.69E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.98E-06 mg/kg-day 2.40E-02 mg/kg-day 2.49E-04
PCBs (non DLC) 1.74E-05 mg/L 1.40E-10 mg/kg-day 3.00E-01 (mg/kg-day)-1 4.21E-11 1.09E-09 mg/kg-day 2.00E-05 mg/kg-day 5.46E-05
PCBs, total 1.82E-05 mg/L 1.47E-10 mg/kg-day 3.00E-01 (mg/kg-day)-1 4.40E-11 1.14E-09 mg/kg-day 2.00E-05 mg/kg-day 5.71E-05
PCB-TEQ 3.40E-10 mg/L 2.74E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.11E-10 2.13E-14 mg/kg-day 7.00E-10 mg/kg-day 3.05E-05
TCDD-TEQ 7.18E-09 mg/L 5.79E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.69E-09 4.50E-13 mg/kg-day 7.00E-10 mg/kg-day 6.43E-04
Thallium 9.76E-06 mg/L 7.87E-11 mg/kg-day NA (mg/kg-day)-1 NA 6.12E-10 mg/kg-day 1.00E-05 mg/kg-day 6.12E-05
Trichloroethene 2.14E-04 mg/L 1.73E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.94E-11 1.34E-08 mg/kg-day 5.00E-04 mg/kg-day 2.68E-05

Exposure Route Total (Total PCBs) (a) 2.89E-08 1.48E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.93E-08 1.51E-03

Surface Water Surface SiteWide Dermal
Water Antimony 5.41E-04 mg/L 1.07E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.30E-09 mg/kg-day 6.00E-05 mg/kg-day 1.38E-04

Arsenic, total 1.29E-03 mg/L 2.55E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.82E-09 1.98E-08 mg/kg-day 3.00E-04 mg/kg-day 6.60E-05
Benzene 8.00E-05 mg/L 3.19E-09 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.76E-10 2.48E-08 mg/kg-day 4.00E-03 mg/kg-day 6.21E-06
Benzo(a)anthracene 2.93E-05 mg/L 8.81E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.43E-08 6.85E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.54E-05 mg/L 2.33E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.70E-06 1.81E-06 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.44E-05 mg/L 3.35E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.45E-07 2.61E-06 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.99E-03 mg/L 7.21E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.01E-08 5.61E-06 mg/kg-day 2.00E-02 mg/kg-day 2.80E-04
Bromodichloromethane 2.76E-04 mg/L NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chloroform 1.34E-04 mg/L 2.99E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.32E-08 mg/kg-day 1.00E-02 mg/kg-day 2.32E-06
Chromium, total 2.97E-03 mg/L 5.86E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.56E-08 mg/kg-day 1.95E-02 mg/kg-day 2.34E-06
Cobalt 3.64E-04 mg/L 2.87E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-09 mg/kg-day 3.00E-04 mg/kg-day 7.45E-06
Dibenz(a,h)anthracene 8.90E-06 mg/L 7.07E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.16E-07 5.50E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 1.06E-06 mg/L 1.77E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.83E-09 1.37E-09 mg/kg-day 5.00E-05 mg/kg-day 2.75E-05
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.76E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.29E-07 1.37E-06 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 9.54E-02 mg/L 1.88E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-06 mg/kg-day 9.60E-04 mg/kg-day 1.53E-03
PCBs (non DLC) 1.74E-05 mg/L 1.69E-08 mg/kg-day 3.00E-01 (mg/kg-day)-1 5.06E-09 1.31E-07 mg/kg-day 2.00E-05 mg/kg-day 6.56E-03
PCBs, total 1.82E-05 mg/L 1.76E-08 mg/kg-day 3.00E-01 (mg/kg-day)-1 5.29E-09 1.37E-07 mg/kg-day 2.00E-05 mg/kg-day 6.86E-03
PCB-TEQ 3.40E-10 mg/L 3.29E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.94E-08 2.56E-12 mg/kg-day 7.00E-10 mg/kg-day 3.66E-03
TCDD-TEQ 7.18E-09 mg/L 1.02E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.54E-06 7.96E-11 mg/kg-day 7.00E-10 mg/kg-day 1.14E-01
Thallium 9.76E-06 mg/L 1.93E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.50E-10 mg/kg-day 1.00E-05 mg/kg-day 1.50E-05
Trichloroethene 2.14E-04 mg/L 8.68E-09 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.99E-10 6.75E-08 mg/kg-day 5.00E-04 mg/kg-day 1.35E-04

Exposure Route Total (Total PCBs) (a) 4.21E-06 1.23E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.26E-06 1.26E-01

SiteWide Exposure Medium Total (Total PCBs) 4.24E-06 1.24E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.29E-06 1.28E-01
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TABLE 7.19.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT BOATER

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 4.65E-06 1.50E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 4.70E-06 1.54E-01
Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.

AECOM

Final

July 2017



TABLE 7.20.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER ADULT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible SiteWide Ingestion 

Surface Aluminum 9.94E+03 mg/kg 2.13E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.13E-04 mg/kg-day 1.00E+00 mg/kg-day 2.13E-04
Water Antimony 1.23E+00 mg/kg 2.63E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.63E-08 mg/kg-day 4.00E-04 mg/kg-day 6.58E-05

Arsenic, total 9.51E+00 mg/kg 1.22E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.83E-08 1.22E-07 mg/kg-day 3.00E-04 mg/kg-day 4.07E-04
Benzene 5.60E-04 mg/kg 1.20E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.59E-14 1.20E-11 mg/kg-day 4.00E-03 mg/kg-day 3.00E-09
Benzo(a)anthracene 3.32E+00 mg/kg 7.11E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.19E-09 7.11E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 8.22E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.00E-08 8.22E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 9.67E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.06E-09 9.67E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 4.49E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.28E-10 4.49E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 5.57E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.79E-10 5.57E-07 mg/kg-day 2.00E-02 mg/kg-day 2.78E-05
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 7.43E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.42E-11 7.43E-08 mg/kg-day 4.00E-02 mg/kg-day 1.86E-06
Cadmium, diet 4.91E+00 mg/kg 1.05E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-07 mg/kg-day 1.00E-03 mg/kg-day 1.05E-04
Chromium, hexavalent 7.78E+00 mg/kg 1.67E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 8.33E-09 1.67E-07 mg/kg-day 3.00E-03 mg/kg-day 5.55E-05
Chromium, total 1.78E+02 mg/kg 3.81E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.81E-06 mg/kg-day 1.50E+00 mg/kg-day 2.54E-06
Chrysene 4.53E+00 mg/kg 9.70E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.08E-11 9.70E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg 1.63E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-07 mg/kg-day 3.00E-04 mg/kg-day 5.43E-04
Copper 1.80E+02 mg/kg 3.85E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.85E-06 mg/kg-day 4.00E-02 mg/kg-day 9.63E-05
Dibenz(a,h)anthracene 3.97E-01 mg/kg 8.50E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.20E-09 8.50E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 1.80E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.88E-10 1.80E-10 mg/kg-day 5.00E-05 mg/kg-day 3.60E-06
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 4.82E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.52E-09 4.82E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg 9.82E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.82E-06 mg/kg-day 2.40E-02 mg/kg-day 4.09E-04
Mercury, inorganic 3.18E+00 mg/kg 6.81E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.81E-08 mg/kg-day 3.00E-04 mg/kg-day 2.27E-04
Naphthalene 8.47E-01 mg/kg 1.81E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.81E-08 mg/kg-day 2.00E-02 mg/kg-day 9.06E-07
PCBs (non DLC) 2.53E+00 mg/kg 5.42E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.42E-09 5.42E-08 mg/kg-day 2.00E-05 mg/kg-day 2.71E-03
PCBs, total 2.67E+00 mg/kg 5.71E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.71E-09 5.71E-08 mg/kg-day 2.00E-05 mg/kg-day 2.86E-03
PCB-TEQ 3.38E-05 mg/kg 7.23E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.09E-08 7.23E-13 mg/kg-day 7.00E-10 mg/kg-day 1.03E-03
TCDD-TEQ 2.34E-03 mg/kg 5.01E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.51E-07 5.01E-11 mg/kg-day 7.00E-10 mg/kg-day 7.16E-02
Thallium 1.65E-01 mg/kg 3.53E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.53E-09 mg/kg-day 1.00E-05 mg/kg-day 3.53E-04
TPH C19-C40 2.54E+03 mg/kg 5.44E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.44E-05 mg/kg-day 3.00E+00 mg/kg-day 1.81E-05
TPH C9-C18 2.64E+02 mg/kg 5.65E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.65E-06 mg/kg-day 1.00E-02 mg/kg-day 5.65E-04
Trichloroethene 1.63E-03 mg/kg 3.49E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.60E-13 3.49E-11 mg/kg-day 5.00E-04 mg/kg-day 6.98E-08
Vanadium 2.79E+01 mg/kg 5.97E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.97E-07 mg/kg-day 5.04E-03 mg/kg-day 1.18E-04

Exposure Route Total (Total PCBs) (a) 8.67E-07 7.76E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.78E-07 7.85E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Page 1 of 3
AECOM

Final

July 2017



TABLE 7.20.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER ADULT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible SiteWide Dermal
Surface Aluminum 9.94E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.23E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.51E+00 mg/kg 2.58E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.88E-08 2.58E-07 mg/kg-day 3.00E-04 mg/kg-day 8.62E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.32E+00 mg/kg 3.91E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.85E-08 3.91E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.84E+00 mg/kg 4.52E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.30E-07 4.52E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.52E+00 mg/kg 5.32E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.89E-08 5.32E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.10E+00 mg/kg 2.47E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.81E-09 2.47E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.60E+01 mg/kg 2.36E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.30E-09 2.36E-06 mg/kg-day 2.00E-02 mg/kg-day 1.18E-04
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 4.09E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.98E-10 4.09E-07 mg/kg-day 4.00E-02 mg/kg-day 1.02E-05
Cadmium, diet 4.91E+00 mg/kg 4.45E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.45E-09 mg/kg-day 2.50E-05 mg/kg-day 1.78E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.53E+00 mg/kg 5.33E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.89E-10 5.33E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.61E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.97E-01 mg/kg 4.68E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.41E-08 4.68E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.42E-03 mg/kg 7.63E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.22E-09 7.63E-10 mg/kg-day 5.00E-05 mg/kg-day 1.53E-05
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.65E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.93E-08 2.65E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.59E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.18E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 8.47E-01 mg/kg 9.97E-09 mg/kg-day NA (mg/kg-day)-1 NA 9.97E-08 mg/kg-day 2.00E-02 mg/kg-day 4.99E-06
PCBs (non DLC) 2.53E+00 mg/kg 3.21E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.21E-08 3.21E-07 mg/kg-day 2.00E-05 mg/kg-day 1.60E-02
PCBs, total 2.67E+00 mg/kg 3.39E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.39E-08 3.39E-07 mg/kg-day 2.00E-05 mg/kg-day 1.69E-02
PCB-TEQ 3.38E-05 mg/kg 9.19E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.38E-08 9.19E-13 mg/kg-day 7.00E-10 mg/kg-day 1.31E-03
TCDD-TEQ 2.34E-03 mg/kg 6.36E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.54E-07 6.36E-11 mg/kg-day 7.00E-10 mg/kg-day 9.08E-02
Thallium 1.65E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.54E+03 mg/kg 2.30E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.30E-04 mg/kg-day 3.00E+00 mg/kg-day 7.67E-05
TPH C9-C18 2.64E+02 mg/kg 2.39E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.39E-05 mg/kg-day 1.00E-02 mg/kg-day 2.39E-03
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.79E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.48E-06 1.11E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-06 1.12E-01

SiteWide Exposure Medium Total (Total PCBs) 2.35E-06 1.89E-01
SiteWide Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.37E-06 1.90E-01
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TABLE 7.20.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WORKER ADULT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 2.35E-06 1.89E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 2.37E-06 1.90E-01

Notes: 
CSF - Cancer Slope Factor.
CTE = Central Tendency Exposure.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 2.60E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-04 mg/kg-day 1.00E+00 mg/kg-day 3.03E-04
Sediment Antimony 8.56E-01 mg/kg 1.93E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.26E-08 mg/kg-day 4.00E-04 mg/kg-day 5.64E-05

Arsenic, total 1.07E+01 mg/kg 1.45E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.17E-08 1.69E-07 mg/kg-day 3.00E-04 mg/kg-day 5.64E-04
Benzene 5.60E-04 mg/kg 1.26E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.95E-14 1.48E-11 mg/kg-day 4.00E-03 mg/kg-day 3.69E-09
Benzo(a)anthracene 2.70E+00 mg/kg 1.22E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.90E-09 7.11E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 1.65E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.21E-07 9.64E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.67E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.22E-08 9.75E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 9.21E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.73E-10 5.37E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.79E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.50E-10 2.09E-07 mg/kg-day 2.00E-02 mg/kg-day 1.04E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.31E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.53E-11 7.61E-08 mg/kg-day 4.00E-02 mg/kg-day 1.90E-06
Cadmium, diet 2.98E+00 mg/kg 6.73E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.85E-08 mg/kg-day 1.00E-03 mg/kg-day 7.85E-05
Chromium, hexavalent 7.78E+00 mg/kg 3.51E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.76E-08 2.05E-07 mg/kg-day 3.00E-03 mg/kg-day 6.83E-05
Chromium, total 1.18E+02 mg/kg 2.66E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.11E-06 mg/kg-day 1.50E+00 mg/kg-day 2.07E-06
Chrysene 3.65E+00 mg/kg 1.65E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.20E-10 9.62E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 1.96E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.28E-07 mg/kg-day 3.00E-04 mg/kg-day 7.61E-04
Copper 1.53E+02 mg/kg 3.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.03E-06 mg/kg-day 4.00E-02 mg/kg-day 1.01E-04
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.88E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.37E-08 1.10E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.83E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.93E-10 2.14E-10 mg/kg-day 5.00E-05 mg/kg-day 4.28E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 8.94E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.53E-09 5.22E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 7.99E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.33E-06 mg/kg-day 2.40E-02 mg/kg-day 3.89E-04
Mercury, inorganic 2.60E+00 mg/kg 5.87E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.85E-08 mg/kg-day 3.00E-04 mg/kg-day 2.28E-04
Naphthalene 5.16E-01 mg/kg 1.17E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.36E-08 mg/kg-day 2.00E-02 mg/kg-day 6.80E-07
PCBs (non DLC) 2.51E+00 mg/kg 5.67E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.67E-09 6.61E-08 mg/kg-day 2.00E-05 mg/kg-day 3.31E-03
PCBs, total 2.64E+00 mg/kg 5.96E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.96E-09 6.95E-08 mg/kg-day 2.00E-05 mg/kg-day 3.48E-03
PCB-TEQ 3.26E-05 mg/kg 7.36E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.10E-08 8.59E-13 mg/kg-day 7.00E-10 mg/kg-day 1.23E-03
TCDD-TEQ 1.17E-03 mg/kg 2.64E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.96E-07 3.08E-11 mg/kg-day 7.00E-10 mg/kg-day 4.40E-02
Thallium 1.90E-01 mg/kg 4.29E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.01E-09 mg/kg-day 1.00E-05 mg/kg-day 5.01E-04
TPH C19-C40 2.19E+03 mg/kg 4.95E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.77E-05 mg/kg-day 3.00E+00 mg/kg-day 1.92E-05
TPH C9-C18 2.44E+02 mg/kg 5.51E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.43E-06 mg/kg-day 1.00E-02 mg/kg-day 6.43E-04
Trichloroethene 2.10E-03 mg/kg 9.48E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.36E-13 5.53E-11 mg/kg-day 5.00E-04 mg/kg-day 1.11E-07
Vanadium 2.95E+01 mg/kg 6.66E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.77E-07 mg/kg-day 5.04E-03 mg/kg-day 1.54E-04

Exposure Route Total (Total PCBs) (a) 6.05E-07 5.14E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.16E-07 5.24E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 2.57E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.86E-08 3.00E-07 mg/kg-day 3.00E-04 mg/kg-day 1.00E-03
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 5.63E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.11E-08 3.28E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 7.63E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.57E-07 4.45E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 7.71E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.63E-08 4.50E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 4.25E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.10E-09 2.48E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 6.35E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.89E-10 7.40E-07 mg/kg-day 2.00E-02 mg/kg-day 3.70E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 6.02E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.40E-10 3.51E-07 mg/kg-day 4.00E-02 mg/kg-day 8.78E-06
Cadmium, diet 2.98E+00 mg/kg 2.39E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-09 mg/kg-day 2.50E-05 mg/kg-day 1.11E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 7.60E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.55E-10 4.44E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 8.67E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.33E-08 5.06E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 6.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.04E-09 7.59E-10 mg/kg-day 5.00E-05 mg/kg-day 1.52E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 4.13E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.01E-08 2.41E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 5.38E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.27E-08 mg/kg-day 2.00E-02 mg/kg-day 3.14E-06
PCBs (non DLC) 2.51E+00 mg/kg 2.82E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.82E-08 3.29E-07 mg/kg-day 2.00E-05 mg/kg-day 1.64E-02
PCBs, total 2.64E+00 mg/kg 2.96E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.96E-08 3.46E-07 mg/kg-day 2.00E-05 mg/kg-day 1.73E-02
PCB-TEQ 3.26E-05 mg/kg 7.84E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.18E-08 9.14E-13 mg/kg-day 7.00E-10 mg/kg-day 1.31E-03
TCDD-TEQ 1.17E-03 mg/kg 2.81E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.22E-07 3.28E-11 mg/kg-day 7.00E-10 mg/kg-day 4.69E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 1.75E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.05E-04 mg/kg-day 3.00E+00 mg/kg-day 6.82E-05
TPH C9-C18 2.44E+02 mg/kg 1.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.28E-05 mg/kg-day 1.00E-02 mg/kg-day 2.28E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.24E-06 6.77E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.25E-06 6.81E-02

RM0-3 Exposure Medium Total (Total PCBs) 1.85E-06 1.19E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.87E-06 1.21E-01
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 2.69E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.13E-04 mg/kg-day 1.00E+00 mg/kg-day 3.13E-04

Sediment Antimony 2.44E+00 mg/kg 5.51E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.43E-08 mg/kg-day 4.00E-04 mg/kg-day 1.61E-04
Arsenic, total 9.29E+00 mg/kg 1.26E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.89E-08 1.47E-07 mg/kg-day 3.00E-04 mg/kg-day 4.89E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.10E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.54E-08 1.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.77E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.29E-07 1.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.98E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-08 1.16E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 8.90E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.49E-10 5.19E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.15E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.61E-09 1.34E-06 mg/kg-day 2.00E-02 mg/kg-day 6.72E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 5.10E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.73E-10 2.98E-07 mg/kg-day 4.00E-02 mg/kg-day 7.44E-06
Cadmium, diet 4.90E+00 mg/kg 1.11E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-07 mg/kg-day 1.00E-03 mg/kg-day 1.29E-04
Chromium, hexavalent 5.39E+00 mg/kg 2.43E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.22E-08 1.42E-07 mg/kg-day 3.00E-03 mg/kg-day 4.73E-05
Chromium, total 1.34E+02 mg/kg 3.03E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.53E-06 mg/kg-day 1.50E+00 mg/kg-day 2.35E-06
Chrysene 7.01E+00 mg/kg 3.17E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.31E-10 1.85E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 2.11E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.46E-07 mg/kg-day 3.00E-04 mg/kg-day 8.21E-04
Copper 1.86E+02 mg/kg 4.20E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.90E-06 mg/kg-day 4.00E-02 mg/kg-day 1.22E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.85E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.35E-08 1.08E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.22E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.95E-10 1.42E-10 mg/kg-day 5.00E-05 mg/kg-day 2.85E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.05E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.65E-09 6.11E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 1.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-05 mg/kg-day 2.40E-02 mg/kg-day 5.02E-04
Mercury, inorganic 2.78E+00 mg/kg 6.28E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.32E-08 mg/kg-day 3.00E-04 mg/kg-day 2.44E-04
Naphthalene 1.30E+00 mg/kg 2.94E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.42E-08 mg/kg-day 2.00E-02 mg/kg-day 1.71E-06
PCBs (non DLC) 1.38E+00 mg/kg 3.12E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.12E-09 3.64E-08 mg/kg-day 2.00E-05 mg/kg-day 1.82E-03
PCBs, total 1.46E+00 mg/kg 3.30E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.30E-09 3.85E-08 mg/kg-day 2.00E-05 mg/kg-day 1.92E-03
PCB-TEQ 2.21E-05 mg/kg 4.99E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.49E-09 5.82E-13 mg/kg-day 7.00E-10 mg/kg-day 8.32E-04
TCDD-TEQ 4.84E-04 mg/kg 1.09E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.64E-07 1.28E-11 mg/kg-day 7.00E-10 mg/kg-day 1.82E-02
Thallium 2.04E-01 mg/kg 4.61E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.37E-09 mg/kg-day 1.00E-05 mg/kg-day 5.37E-04
TPH C19-C40 2.64E+03 mg/kg 5.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.95E-05 mg/kg-day 3.00E+00 mg/kg-day 2.32E-05
TPH C9-C18 2.93E+02 mg/kg 6.62E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.72E-06 mg/kg-day 1.00E-02 mg/kg-day 7.72E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 6.73E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.85E-07 mg/kg-day 5.04E-03 mg/kg-day 1.56E-04

Exposure Route Total (Total PCBs) (a) 3.82E-07 2.45E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.89E-07 2.53E-02
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 2.23E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.35E-08 2.61E-07 mg/kg-day 3.00E-04 mg/kg-day 8.69E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 9.71E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.09E-08 5.66E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 8.17E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.96E-07 4.76E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 9.15E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.68E-08 5.34E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 4.10E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.00E-09 2.39E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 4.09E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.72E-09 4.77E-06 mg/kg-day 2.00E-02 mg/kg-day 2.38E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.35E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.72E-09 1.37E-06 mg/kg-day 4.00E-02 mg/kg-day 3.43E-05
Cadmium, diet 4.90E+00 mg/kg 3.93E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.58E-09 mg/kg-day 2.50E-05 mg/kg-day 1.83E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.07E-09 8.52E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 8.52E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.22E-08 4.97E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 4.33E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.92E-10 5.05E-10 mg/kg-day 5.00E-05 mg/kg-day 1.01E-05
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 4.83E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.53E-08 2.82E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 1.35E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-07 mg/kg-day 2.00E-02 mg/kg-day 7.90E-06
PCBs (non DLC) 1.38E+00 mg/kg 1.55E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.55E-08 1.81E-07 mg/kg-day 2.00E-05 mg/kg-day 9.03E-03
PCBs, total 1.46E+00 mg/kg 1.64E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.64E-08 1.91E-07 mg/kg-day 2.00E-05 mg/kg-day 9.55E-03
PCB-TEQ 2.21E-05 mg/kg 5.31E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.97E-09 6.20E-13 mg/kg-day 7.00E-10 mg/kg-day 8.85E-04
TCDD-TEQ 4.84E-04 mg/kg 1.16E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.75E-07 1.36E-11 mg/kg-day 7.00E-10 mg/kg-day 1.94E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 2.12E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-04 mg/kg-day 3.00E+00 mg/kg-day 8.23E-05
TPH C9-C18 2.93E+02 mg/kg 2.35E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-05 mg/kg-day 1.00E-02 mg/kg-day 2.74E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.07E-06 3.31E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.08E-06 3.35E-02

RM3-6 Exposure Medium Total (Total PCBs) 1.45E-06 5.76E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.46E-06 5.87E-02
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 2.85E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.32E-04 mg/kg-day 1.00E+00 mg/kg-day 3.32E-04

Sediment Antimony 1.92E+00 mg/kg 4.34E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.06E-08 mg/kg-day 4.00E-04 mg/kg-day 1.26E-04
Arsenic, total 1.37E+01 mg/kg 1.86E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.78E-08 2.17E-07 mg/kg-day 3.00E-04 mg/kg-day 7.22E-04
Benzene 2.60E-04 mg/kg 5.87E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.23E-14 6.85E-12 mg/kg-day 4.00E-03 mg/kg-day 1.71E-09
Benzo(a)anthracene 3.26E+00 mg/kg 1.47E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.07E-08 8.59E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 2.23E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.63E-07 1.30E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 2.75E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.01E-08 1.60E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 9.62E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.02E-10 5.61E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 6.35E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.88E-10 7.40E-07 mg/kg-day 2.00E-02 mg/kg-day 3.70E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 2.52E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.84E-10 1.47E-07 mg/kg-day 4.00E-02 mg/kg-day 3.68E-06
Cadmium, diet 8.78E+00 mg/kg 1.98E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.31E-07 mg/kg-day 1.00E-03 mg/kg-day 2.31E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 6.66E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.77E-06 mg/kg-day 1.50E+00 mg/kg-day 5.18E-06
Chrysene 4.55E+00 mg/kg 2.05E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.50E-10 1.20E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 2.04E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.38E-07 mg/kg-day 3.00E-04 mg/kg-day 7.95E-04
Copper 2.80E+02 mg/kg 6.32E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.38E-06 mg/kg-day 4.00E-02 mg/kg-day 1.84E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 3.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.26E-08 1.81E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 5.04E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.06E-10 5.87E-10 mg/kg-day 5.00E-05 mg/kg-day 1.17E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.18E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.60E-09 6.88E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 1.37E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.60E-05 mg/kg-day 2.40E-02 mg/kg-day 6.65E-04
Mercury, inorganic 5.06E+00 mg/kg 1.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-07 mg/kg-day 3.00E-04 mg/kg-day 4.44E-04
Naphthalene 3.05E+00 mg/kg 6.89E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.03E-08 mg/kg-day 2.00E-02 mg/kg-day 4.02E-06
PCBs (non DLC) 6.19E+00 mg/kg 1.40E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.40E-08 1.63E-07 mg/kg-day 2.00E-05 mg/kg-day 8.15E-03
PCBs, total 6.51E+00 mg/kg 1.47E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.47E-08 1.71E-07 mg/kg-day 2.00E-05 mg/kg-day 8.57E-03
PCB-TEQ 7.69E-05 mg/kg 1.74E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.60E-08 2.03E-12 mg/kg-day 7.00E-10 mg/kg-day 2.89E-03
TCDD-TEQ 1.04E-02 mg/kg 2.35E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.52E-06 2.74E-10 mg/kg-day 7.00E-10 mg/kg-day 3.91E-01
Thallium 2.30E-01 mg/kg 5.19E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.06E-09 mg/kg-day 1.00E-05 mg/kg-day 6.06E-04
TPH C19-C40 3.87E+03 mg/kg 8.74E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-04 mg/kg-day 3.00E+00 mg/kg-day 3.40E-05
TPH C9-C18 5.40E+02 mg/kg 1.22E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.42E-05 mg/kg-day 1.00E-02 mg/kg-day 1.42E-03
Trichloroethene 5.00E-03 mg/kg 2.26E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.04E-12 1.32E-10 mg/kg-day 5.00E-04 mg/kg-day 2.63E-07
Vanadium 3.96E+01 mg/kg 8.94E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.04E-06 mg/kg-day 5.04E-03 mg/kg-day 2.07E-04

Exposure Route Total (Total PCBs) (a) 3.79E-06 4.06E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.82E-06 4.08E-01
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 3.29E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.94E-08 3.84E-07 mg/kg-day 3.00E-04 mg/kg-day 1.28E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 6.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.96E-08 3.96E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 1.03E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.50E-07 5.99E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.27E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.26E-08 7.40E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 4.44E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.24E-09 2.59E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 2.25E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.15E-09 2.63E-06 mg/kg-day 2.00E-02 mg/kg-day 1.31E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.16E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.50E-10 6.79E-07 mg/kg-day 4.00E-02 mg/kg-day 1.70E-05
Cadmium, diet 8.78E+00 mg/kg 7.04E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.21E-09 mg/kg-day 2.50E-05 mg/kg-day 3.28E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 9.48E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.92E-10 5.53E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.43E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.04E-07 8.34E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.79E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.86E-09 2.08E-09 mg/kg-day 5.00E-05 mg/kg-day 4.17E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 5.44E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.97E-08 3.17E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 3.18E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.71E-07 mg/kg-day 2.00E-02 mg/kg-day 1.85E-05
PCBs (non DLC) 6.19E+00 mg/kg 6.94E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.94E-08 8.10E-07 mg/kg-day 2.00E-05 mg/kg-day 4.05E-02
PCBs, total 6.51E+00 mg/kg 7.30E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.30E-08 8.52E-07 mg/kg-day 2.00E-05 mg/kg-day 4.26E-02
PCB-TEQ 7.69E-05 mg/kg 1.85E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.77E-08 2.16E-12 mg/kg-day 7.00E-10 mg/kg-day 3.08E-03
TCDD-TEQ 1.04E-02 mg/kg 2.50E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.75E-06 2.92E-10 mg/kg-day 7.00E-10 mg/kg-day 4.17E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 3.10E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.62E-04 mg/kg-day 3.00E+00 mg/kg-day 1.21E-04
TPH C9-C18 5.40E+02 mg/kg 4.33E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.05E-05 mg/kg-day 1.00E-02 mg/kg-day 5.05E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.92E-06 4.66E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.94E-06 4.67E-01

RM6-9 Exposure Medium Total (Total PCBs) 8.71E-06 8.72E-01
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.76E-06 8.76E-01
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 2.96E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.45E-04 mg/kg-day 1.00E+00 mg/kg-day 3.45E-04

Sediment Antimony 2.45E+00 mg/kg 5.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.45E-08 mg/kg-day 4.00E-04 mg/kg-day 1.61E-04
Arsenic, total 1.64E+01 mg/kg 2.22E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.33E-08 2.59E-07 mg/kg-day 3.00E-04 mg/kg-day 8.64E-04
Benzene 2.60E-04 mg/kg 5.87E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.23E-14 6.85E-12 mg/kg-day 4.00E-03 mg/kg-day 1.71E-09
Benzo(a)anthracene 3.44E+00 mg/kg 1.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-08 9.06E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.86E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.35E-07 1.08E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.25E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.65E-08 1.31E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.03E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.55E-10 6.03E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 8.06E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.13E-09 9.40E-07 mg/kg-day 2.00E-02 mg/kg-day 4.70E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.94E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.41E-10 1.13E-07 mg/kg-day 4.00E-02 mg/kg-day 2.83E-06
Cadmium, diet 1.22E+01 mg/kg 2.75E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.21E-07 mg/kg-day 1.00E-03 mg/kg-day 3.21E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 9.01E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-05 mg/kg-day 1.50E+00 mg/kg-day 7.01E-06
Chrysene 4.75E+00 mg/kg 2.15E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.57E-10 1.25E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 2.08E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.43E-07 mg/kg-day 3.00E-04 mg/kg-day 8.10E-04
Copper 3.08E+02 mg/kg 6.95E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.11E-06 mg/kg-day 4.00E-02 mg/kg-day 2.03E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 2.22E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.62E-08 1.29E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 7.38E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.18E-09 8.61E-10 mg/kg-day 5.00E-05 mg/kg-day 1.72E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.09E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.98E-09 6.38E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 1.21E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.42E-05 mg/kg-day 2.40E-02 mg/kg-day 5.91E-04
Mercury, inorganic 6.51E+00 mg/kg 1.47E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.71E-07 mg/kg-day 3.00E-04 mg/kg-day 5.72E-04
Naphthalene 5.92E-01 mg/kg 1.34E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.56E-08 mg/kg-day 2.00E-02 mg/kg-day 7.80E-07
PCBs (non DLC) 8.28E+00 mg/kg 1.87E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.87E-08 2.18E-07 mg/kg-day 2.00E-05 mg/kg-day 1.09E-02
PCBs, total 8.71E+00 mg/kg 1.97E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.97E-08 2.29E-07 mg/kg-day 2.00E-05 mg/kg-day 1.15E-02
PCB-TEQ 8.02E-05 mg/kg 1.81E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.72E-08 2.11E-12 mg/kg-day 7.00E-10 mg/kg-day 3.02E-03
TCDD-TEQ 1.52E-02 mg/kg 3.43E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.15E-06 4.00E-10 mg/kg-day 7.00E-10 mg/kg-day 5.72E-01
Thallium 2.54E-01 mg/kg 5.74E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.69E-09 mg/kg-day 1.00E-05 mg/kg-day 6.69E-04
TPH C19-C40 5.05E+03 mg/kg 1.14E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-04 mg/kg-day 3.00E+00 mg/kg-day 4.43E-05
TPH C9-C18 7.06E+02 mg/kg 1.59E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.86E-05 mg/kg-day 1.00E-02 mg/kg-day 1.86E-03
Trichloroethene 3.50E-03 mg/kg 1.58E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.27E-13 9.22E-11 mg/kg-day 5.00E-04 mg/kg-day 1.84E-07
Vanadium 5.57E+01 mg/kg 1.26E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.47E-06 mg/kg-day 5.04E-03 mg/kg-day 2.91E-04

Exposure Route Total (Total PCBs) (a) 5.39E-06 5.90E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.42E-06 5.93E-01
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 3.94E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.91E-08 4.60E-07 mg/kg-day 3.00E-04 mg/kg-day 1.53E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 7.17E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.23E-08 4.18E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 8.56E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.25E-07 5.00E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.04E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.59E-08 6.06E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 4.77E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.48E-09 2.78E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.86E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.01E-09 3.34E-06 mg/kg-day 2.00E-02 mg/kg-day 1.67E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 8.94E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.52E-10 5.21E-07 mg/kg-day 4.00E-02 mg/kg-day 1.30E-05
Cadmium, diet 1.22E+01 mg/kg 9.78E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-08 mg/kg-day 2.50E-05 mg/kg-day 4.56E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 9.90E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.22E-10 5.77E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.02E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.47E-08 5.97E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.62E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.19E-09 3.06E-09 mg/kg-day 5.00E-05 mg/kg-day 6.11E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 5.04E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.68E-08 2.94E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 6.17E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.19E-08 mg/kg-day 2.00E-02 mg/kg-day 3.60E-06
PCBs (non DLC) 8.28E+00 mg/kg 9.29E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.29E-08 1.08E-06 mg/kg-day 2.00E-05 mg/kg-day 5.42E-02
PCBs, total 8.71E+00 mg/kg 9.77E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.77E-08 1.14E-06 mg/kg-day 2.00E-05 mg/kg-day 5.70E-02
PCB-TEQ 8.02E-05 mg/kg 1.93E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.89E-08 2.25E-12 mg/kg-day 7.00E-10 mg/kg-day 3.21E-03
TCDD-TEQ 1.52E-02 mg/kg 3.65E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.48E-06 4.26E-10 mg/kg-day 7.00E-10 mg/kg-day 6.09E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 4.05E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.72E-04 mg/kg-day 3.00E+00 mg/kg-day 1.57E-04
TPH C9-C18 7.06E+02 mg/kg 5.66E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.60E-05 mg/kg-day 1.00E-02 mg/kg-day 6.60E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 6.52E-06 6.75E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.54E-06 6.75E-01

RM6-9East Exposure Medium Total (Total PCBs) 1.19E-05 1.27E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.20E-05 1.27E+00
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 2.14E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.50E-04 mg/kg-day 1.00E+00 mg/kg-day 2.50E-04

Sediment Antimony 1.99E+00 mg/kg 4.49E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.24E-08 mg/kg-day 4.00E-04 mg/kg-day 1.31E-04
Arsenic, total 1.03E+01 mg/kg 1.40E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.09E-08 1.63E-07 mg/kg-day 3.00E-04 mg/kg-day 5.43E-04
Benzene 3.40E-04 mg/kg 7.68E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 4.22E-14 8.96E-12 mg/kg-day 4.00E-03 mg/kg-day 2.24E-09
Benzo(a)anthracene 4.92E+00 mg/kg 2.22E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.62E-08 1.30E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 2.40E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.75E-07 1.40E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 3.00E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.19E-08 1.75E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.41E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.03E-09 8.25E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 9.82E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.38E-09 1.15E-06 mg/kg-day 2.00E-02 mg/kg-day 5.73E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.29E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.43E-11 7.53E-08 mg/kg-day 4.00E-02 mg/kg-day 1.88E-06
Cadmium, diet 5.19E+00 mg/kg 1.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.37E-07 mg/kg-day 1.00E-03 mg/kg-day 1.37E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 4.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.19E-06 mg/kg-day 1.50E+00 mg/kg-day 3.46E-06
Chrysene 4.34E+00 mg/kg 1.96E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.43E-10 1.14E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 1.66E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.94E-07 mg/kg-day 3.00E-04 mg/kg-day 6.47E-04
Copper 1.63E+02 mg/kg 3.68E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.29E-06 mg/kg-day 4.00E-02 mg/kg-day 1.07E-04
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.05E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.50E-08 1.20E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.70E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.72E-10 1.98E-10 mg/kg-day 5.00E-05 mg/kg-day 3.96E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 9.26E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.76E-09 5.40E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 1.26E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-05 mg/kg-day 2.40E-02 mg/kg-day 6.10E-04
Mercury, inorganic 3.05E+00 mg/kg 6.89E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.03E-08 mg/kg-day 3.00E-04 mg/kg-day 2.68E-04
Naphthalene 5.68E-01 mg/kg 1.28E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.50E-08 mg/kg-day 2.00E-02 mg/kg-day 7.48E-07
PCBs (non DLC) 3.45E+00 mg/kg 7.79E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.79E-09 9.09E-08 mg/kg-day 2.00E-05 mg/kg-day 4.54E-03
PCBs, total 3.62E+00 mg/kg 8.17E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.17E-09 9.54E-08 mg/kg-day 2.00E-05 mg/kg-day 4.77E-03
PCB-TEQ 4.69E-05 mg/kg 1.06E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.59E-08 1.24E-12 mg/kg-day 7.00E-10 mg/kg-day 1.77E-03
TCDD-TEQ 2.48E-03 mg/kg 5.60E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.40E-07 6.53E-11 mg/kg-day 7.00E-10 mg/kg-day 9.33E-02
Thallium 1.62E-01 mg/kg 3.66E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.27E-09 mg/kg-day 1.00E-05 mg/kg-day 4.27E-04
TPH C19-C40 2.24E+03 mg/kg 5.06E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.90E-05 mg/kg-day 3.00E+00 mg/kg-day 1.97E-05
TPH C9-C18 2.59E+02 mg/kg 5.85E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.82E-06 mg/kg-day 1.00E-02 mg/kg-day 6.82E-04
Trichloroethene 6.00E-03 mg/kg 2.71E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.25E-12 1.58E-10 mg/kg-day 5.00E-04 mg/kg-day 3.16E-07
Vanadium 2.72E+01 mg/kg 6.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.17E-07 mg/kg-day 5.04E-03 mg/kg-day 1.42E-04

Exposure Route Total (Total PCBs) (a) 1.11E-06 1.02E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.12E-06 1.04E-01
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 2.48E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.71E-08 2.89E-07 mg/kg-day 3.00E-04 mg/kg-day 9.63E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 1.03E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.48E-08 5.98E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 1.11E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.09E-07 6.47E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.39E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.01E-07 8.08E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 6.52E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.76E-09 3.80E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 3.49E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.88E-09 4.07E-06 mg/kg-day 2.00E-02 mg/kg-day 2.03E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 5.96E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.35E-10 3.48E-07 mg/kg-day 4.00E-02 mg/kg-day 8.69E-06
Cadmium, diet 5.19E+00 mg/kg 4.16E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.85E-09 mg/kg-day 2.50E-05 mg/kg-day 1.94E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 9.04E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.60E-10 5.27E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 9.46E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.90E-08 5.52E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 6.03E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.64E-10 7.03E-10 mg/kg-day 5.00E-05 mg/kg-day 1.41E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 4.27E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.12E-08 2.49E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 5.92E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.90E-08 mg/kg-day 2.00E-02 mg/kg-day 3.45E-06
PCBs (non DLC) 3.45E+00 mg/kg 3.87E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.87E-08 4.52E-07 mg/kg-day 2.00E-05 mg/kg-day 2.26E-02
PCBs, total 3.62E+00 mg/kg 4.06E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.06E-08 4.74E-07 mg/kg-day 2.00E-05 mg/kg-day 2.37E-02
PCB-TEQ 4.69E-05 mg/kg 1.13E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.69E-08 1.32E-12 mg/kg-day 7.00E-10 mg/kg-day 1.88E-03
TCDD-TEQ 2.48E-03 mg/kg 5.96E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.94E-07 6.96E-11 mg/kg-day 7.00E-10 mg/kg-day 9.94E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 1.79E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.09E-04 mg/kg-day 3.00E+00 mg/kg-day 6.98E-05
TPH C9-C18 2.59E+02 mg/kg 2.08E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.42E-05 mg/kg-day 1.00E-02 mg/kg-day 2.42E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.07E-06 1.27E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.08E-06 1.28E-01

RM9-12 Exposure Medium Total (Total PCBs) 3.18E-06 2.29E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.21E-06 2.31E-01
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 1.83E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.14E-04 mg/kg-day 1.00E+00 mg/kg-day 2.14E-04

Sediment Antimony 8.75E-01 mg/kg 1.98E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.31E-08 mg/kg-day 4.00E-04 mg/kg-day 5.76E-05
Arsenic, total 4.21E+00 mg/kg 5.70E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.56E-09 6.65E-08 mg/kg-day 3.00E-04 mg/kg-day 2.22E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.16E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.47E-09 6.77E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 1.37E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.00E-07 8.01E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.69E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.24E-08 9.88E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 7.81E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.70E-10 4.56E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.55E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.57E-10 2.98E-07 mg/kg-day 2.00E-02 mg/kg-day 1.49E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 7.50E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.47E-11 4.37E-08 mg/kg-day 4.00E-02 mg/kg-day 1.09E-06
Cadmium, diet 4.12E+00 mg/kg 9.30E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-07 mg/kg-day 1.00E-03 mg/kg-day 1.09E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 1.57E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.84E-06 mg/kg-day 1.50E+00 mg/kg-day 1.22E-06
Chrysene 3.60E+00 mg/kg 1.63E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.19E-10 9.48E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 1.48E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.73E-07 mg/kg-day 3.00E-04 mg/kg-day 5.75E-04
Copper 1.11E+02 mg/kg 2.51E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.92E-06 mg/kg-day 4.00E-02 mg/kg-day 7.31E-05
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.49E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.08E-08 8.67E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.55E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.48E-10 1.81E-10 mg/kg-day 5.00E-05 mg/kg-day 3.62E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 8.54E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.23E-09 4.98E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 1.31E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.52E-05 mg/kg-day 2.40E-02 mg/kg-day 6.34E-04
Mercury, inorganic 2.04E+00 mg/kg 4.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.37E-08 mg/kg-day 3.00E-04 mg/kg-day 1.79E-04
Naphthalene 3.72E-01 mg/kg 8.40E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.80E-09 mg/kg-day 2.00E-02 mg/kg-day 4.90E-07
PCBs (non DLC) 2.92E+00 mg/kg 6.59E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.59E-09 7.69E-08 mg/kg-day 2.00E-05 mg/kg-day 3.85E-03
PCBs, total 3.03E+00 mg/kg 6.84E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.84E-09 7.98E-08 mg/kg-day 2.00E-05 mg/kg-day 3.99E-03
PCB-TEQ 1.93E-05 mg/kg 4.36E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.54E-09 5.08E-13 mg/kg-day 7.00E-10 mg/kg-day 7.26E-04
TCDD-TEQ 4.70E-04 mg/kg 1.06E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.59E-07 1.24E-11 mg/kg-day 7.00E-10 mg/kg-day 1.77E-02
Thallium 1.02E-01 mg/kg 2.30E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.69E-09 mg/kg-day 1.00E-05 mg/kg-day 2.69E-04
TPH C19-C40 1.88E+03 mg/kg 4.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.95E-05 mg/kg-day 3.00E+00 mg/kg-day 1.65E-05
TPH C9-C18 1.87E+02 mg/kg 4.22E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.93E-06 mg/kg-day 1.00E-02 mg/kg-day 4.93E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 6.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.17E-07 mg/kg-day 5.04E-03 mg/kg-day 1.42E-04

Exposure Route Total (Total PCBs) (a) 3.14E-07 2.47E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.20E-07 2.53E-02
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 1.01E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.52E-08 1.18E-07 mg/kg-day 3.00E-04 mg/kg-day 3.94E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 5.35E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.91E-08 3.12E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 6.33E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.62E-07 3.69E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 7.81E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.70E-08 4.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.60E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.63E-09 2.10E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 9.05E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.27E-09 1.06E-06 mg/kg-day 2.00E-02 mg/kg-day 5.28E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 3.46E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.52E-10 2.02E-07 mg/kg-day 4.00E-02 mg/kg-day 5.04E-06
Cadmium, diet 4.12E+00 mg/kg 3.30E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.85E-09 mg/kg-day 2.50E-05 mg/kg-day 1.54E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 7.50E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.48E-10 4.38E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 6.85E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.00E-08 4.00E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 5.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.81E-10 6.42E-10 mg/kg-day 5.00E-05 mg/kg-day 1.28E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 3.94E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.87E-08 2.30E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 3.88E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.52E-08 mg/kg-day 2.00E-02 mg/kg-day 2.26E-06
PCBs (non DLC) 2.92E+00 mg/kg 3.28E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.28E-08 3.82E-07 mg/kg-day 2.00E-05 mg/kg-day 1.91E-02
PCBs, total 3.03E+00 mg/kg 3.40E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.40E-08 3.97E-07 mg/kg-day 2.00E-05 mg/kg-day 1.98E-02
PCB-TEQ 1.93E-05 mg/kg 4.64E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.96E-09 5.41E-13 mg/kg-day 7.00E-10 mg/kg-day 7.73E-04
TCDD-TEQ 4.70E-04 mg/kg 1.13E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.69E-07 1.32E-11 mg/kg-day 7.00E-10 mg/kg-day 1.88E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 1.51E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.76E-04 mg/kg-day 3.00E+00 mg/kg-day 5.86E-05
TPH C9-C18 1.87E+02 mg/kg 1.50E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.75E-05 mg/kg-day 1.00E-02 mg/kg-day 1.75E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 8.61E-07 4.11E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.67E-07 4.11E-02

RM12-15 Exposure Medium Total (Total PCBs) 1.18E-06 6.58E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.19E-06 6.64E-02
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 9.75E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-04 mg/kg-day 1.00E+00 mg/kg-day 1.14E-04

Sediment Antimony 3.88E+00 mg/kg 8.76E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-07 mg/kg-day 4.00E-04 mg/kg-day 2.56E-04
Arsenic, total 4.23E+00 mg/kg 5.73E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.60E-09 6.69E-08 mg/kg-day 3.00E-04 mg/kg-day 2.23E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.88E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.37E-08 1.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 2.18E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.59E-07 1.27E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.18E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.59E-08 1.27E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 9.84E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.19E-10 5.74E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 2.28E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.19E-11 2.66E-08 mg/kg-day 2.00E-02 mg/kg-day 1.33E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.80E-11 7.03E-08 mg/kg-day 4.00E-02 mg/kg-day 1.76E-06
Cadmium, diet 1.22E+00 mg/kg 2.75E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.21E-08 mg/kg-day 1.00E-03 mg/kg-day 3.21E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 6.35E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.40E-07 mg/kg-day 1.50E+00 mg/kg-day 4.94E-07
Chrysene 5.04E+00 mg/kg 2.28E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.66E-10 1.33E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 9.08E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-07 mg/kg-day 3.00E-04 mg/kg-day 3.53E-04
Copper 6.46E+01 mg/kg 1.46E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-06 mg/kg-day 4.00E-02 mg/kg-day 4.25E-05
Dibenz(a,h)anthracene 8.86E-01 mg/kg 4.00E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.92E-08 2.33E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.65E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.64E-10 1.92E-10 mg/kg-day 5.00E-05 mg/kg-day 3.85E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.01E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.38E-09 5.90E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 8.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.96E-06 mg/kg-day 2.40E-02 mg/kg-day 4.15E-04
Mercury, inorganic 4.88E-01 mg/kg 1.10E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-08 mg/kg-day 3.00E-04 mg/kg-day 4.29E-05
Naphthalene 4.63E-01 mg/kg 1.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-08 mg/kg-day 2.00E-02 mg/kg-day 6.10E-07
PCBs (non DLC) 1.06E+00 mg/kg 2.39E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.39E-09 2.79E-08 mg/kg-day 2.00E-05 mg/kg-day 1.40E-03
PCBs, total 1.18E+00 mg/kg 2.66E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.66E-09 3.11E-08 mg/kg-day 2.00E-05 mg/kg-day 1.55E-03
PCB-TEQ 1.90E-05 mg/kg 4.29E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.44E-09 5.01E-13 mg/kg-day 7.00E-10 mg/kg-day 7.15E-04
TCDD-TEQ 6.56E-06 mg/kg 1.48E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.22E-09 1.73E-13 mg/kg-day 7.00E-10 mg/kg-day 2.47E-04
Thallium 7.63E-02 mg/kg 1.72E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.01E-09 mg/kg-day 1.00E-05 mg/kg-day 2.01E-04
TPH C19-C40 1.38E+03 mg/kg 3.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.64E-05 mg/kg-day 3.00E+00 mg/kg-day 1.21E-05
TPH C9-C18 1.53E+02 mg/kg 3.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.03E-06 mg/kg-day 1.00E-02 mg/kg-day 4.03E-04
Trichloroethene 3.00E-04 mg/kg 1.35E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 6.23E-14 7.90E-12 mg/kg-day 5.00E-04 mg/kg-day 1.58E-08
Vanadium 1.28E+01 mg/kg 2.89E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.37E-07 mg/kg-day 5.04E-03 mg/kg-day 6.69E-05

Exposure Route Total (Total PCBs) (a) 2.40E-07 3.97E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.46E-07 4.53E-03
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 1.02E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.53E-08 1.19E-07 mg/kg-day 3.00E-04 mg/kg-day 3.95E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 8.67E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.33E-08 5.06E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 1.00E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.33E-07 5.86E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.00E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.33E-08 5.86E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 4.54E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.32E-09 2.65E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 8.09E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.13E-10 9.44E-08 mg/kg-day 2.00E-02 mg/kg-day 4.72E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 5.56E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.06E-10 3.24E-07 mg/kg-day 4.00E-02 mg/kg-day 8.11E-06
Cadmium, diet 1.22E+00 mg/kg 9.78E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-09 mg/kg-day 2.50E-05 mg/kg-day 4.56E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 1.05E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.67E-10 6.13E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.85E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.35E-07 1.08E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 5.85E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.36E-10 6.82E-10 mg/kg-day 5.00E-05 mg/kg-day 1.36E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 4.67E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.41E-08 2.72E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 4.82E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.63E-08 mg/kg-day 2.00E-02 mg/kg-day 2.81E-06
PCBs (non DLC) 1.06E+00 mg/kg 1.19E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.19E-08 1.39E-07 mg/kg-day 2.00E-05 mg/kg-day 6.94E-03
PCBs, total 1.18E+00 mg/kg 1.32E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.32E-08 1.54E-07 mg/kg-day 2.00E-05 mg/kg-day 7.72E-03
PCB-TEQ 1.90E-05 mg/kg 4.57E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.85E-09 5.33E-13 mg/kg-day 7.00E-10 mg/kg-day 7.61E-04
TCDD-TEQ 6.56E-06 mg/kg 1.58E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.37E-09 1.84E-13 mg/kg-day 7.00E-10 mg/kg-day 2.63E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 1.11E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-04 mg/kg-day 3.00E+00 mg/kg-day 4.30E-05
TPH C9-C18 1.53E+02 mg/kg 1.23E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.43E-05 mg/kg-day 1.00E-02 mg/kg-day 1.43E-03
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.07E-06 9.93E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.08E-06 9.90E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 1.31E-06 1.39E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.33E-06 1.44E-02
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TABLE 7.21.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sitewide Surface Water (e) Exposure Medium Total (Total PCBs) 1.21E-06 3.25E-02
Sitewide Surface Water (e) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.22E-06 3.34E-02
RME Mixed Fish (e) Exposure Medium Total (Total PCBs) 4.34E-05 7.77E+00
RME Mixed Fish (e) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.26E-05 8.60E+00
Crab Muscle/Hepatopancreas (e) Exposure Medium Total (Total PCBs) 3.18E-05 4.01E+00
Crab Muscle/Hepatopancreas (e) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.62E-05 4.43E+00

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, RME Mixed Fish Diet (c)

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, Crab Muscle and 

Hepatopancreas
Total 

Cancer 
Risk

Total 
Hazard 
Index

Total 
Cancer 

Risk

Total 
Hazard 
Index

River Mile 0-3 River Mile 0-3
Total PCBs (a) 4.64E-05 7.92E+00 Total PCBs (a) 3.48E-05 4.16E+00
PCB-TEQ & PCBs (non DLC) (b) 5.57E-05 8.75E+00 PCB-TEQ & PCBs (non DLC) (b) 3.93E-05 4.58E+00

River Mile 3-6 River Mile 3-6
Total PCBs (a) 4.60E-05 7.86E+00 Total PCBs (a) 3.44E-05 4.10E+00
PCB-TEQ & PCBs (non DLC) (b) 5.53E-05 8.69E+00 PCB-TEQ & PCBs (non DLC) (b) 3.89E-05 4.52E+00

River Mile 6-9 River Mile 6-9
Total PCBs (a) 5.33E-05 8.67E+00 Total PCBs (a) 4.17E-05 4.91E+00
PCB-TEQ & PCBs (non DLC) (b) 6.26E-05 9.51E+00 PCB-TEQ & PCBs (non DLC) (b) 4.62E-05 5.34E+00

River Mile 6-9 East Bank River Mile 6-9 East Bank
Total PCBs (a) 5.65E-05 9.07E+00 Total PCBs (a) 4.49E-05 5.31E+00
PCB-TEQ & PCBs (non DLC) (b) 6.58E-05 9.90E+00 PCB-TEQ & PCBs (non DLC) (b) 4.94E-05 5.73E+00

River Mile 9-12 River Mile 9-12
Total PCBs (a) 4.77E-05 8.03E+00 Total PCBs (a) 3.62E-05 4.27E+00
PCB-TEQ & PCBs (non DLC) (b) 5.70E-05 8.86E+00 PCB-TEQ & PCBs (non DLC) (b) 4.06E-05 4.69E+00

River Mile 12-15 River Mile 12-15
Total PCBs (a) 4.57E-05 7.87E+00 Total PCBs (a) 3.42E-05 4.11E+00
PCB-TEQ & PCBs (non DLC) (b) 5.50E-05 8.70E+00 PCB-TEQ & PCBs (non DLC) (b) 3.86E-05 4.53E+00

River Mile 15-17.4 River Mile 15-17.4
Total PCBs (a) 4.59E-05 7.81E+00 Total PCBs (a) 3.43E-05 4.05E+00
PCB-TEQ & PCBs (non DLC) (b) 5.52E-05 8.65E+00 PCB-TEQ & PCBs (non DLC) (b) 3.87E-05 4.48E+00

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(e) Surface water and tissue risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water and tissue risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided 
updated toxicity values on December 4, 2015 for the following COPCs in tissue: cis-nonachlor, oxychlordane, and 
trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these updates, there are slight changes in 
the calculated total cancer risks and noncancer hazards for tissue from those presented in this table. Appendix J 
(COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised 
to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main 
body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.AECOM
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 8.86E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.89E-05 mg/kg-day 1.00E+00 mg/kg-day 6.89E-05
Sediment Antimony 8.56E-01 mg/kg 6.60E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.13E-09 mg/kg-day 4.00E-04 mg/kg-day 1.28E-05

Arsenic, total 1.07E+01 mg/kg 4.95E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.42E-09 3.85E-08 mg/kg-day 3.00E-04 mg/kg-day 1.28E-04
Benzene 5.60E-04 mg/kg 4.32E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.37E-14 3.36E-12 mg/kg-day 4.00E-03 mg/kg-day 8.39E-10
Benzo(a)anthracene 2.70E+00 mg/kg 2.08E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.52E-09 1.62E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 2.82E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.06E-08 2.19E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.85E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.08E-09 2.22E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.57E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.15E-10 1.22E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 6.10E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.54E-11 4.75E-08 mg/kg-day 2.00E-02 mg/kg-day 2.37E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.23E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.63E-11 1.73E-08 mg/kg-day 4.00E-02 mg/kg-day 4.33E-07
Cadmium, diet 2.98E+00 mg/kg 2.30E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-08 mg/kg-day 1.00E-03 mg/kg-day 1.79E-05
Chromium, hexavalent 7.78E+00 mg/kg 5.99E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 3.00E-09 4.66E-08 mg/kg-day 3.00E-03 mg/kg-day 1.55E-05
Chromium, total 1.18E+02 mg/kg 9.09E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.07E-07 mg/kg-day 1.50E+00 mg/kg-day 4.71E-07
Chrysene 3.65E+00 mg/kg 2.81E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.05E-11 2.19E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 6.68E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.20E-08 mg/kg-day 3.00E-04 mg/kg-day 1.73E-04
Copper 1.53E+02 mg/kg 1.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.17E-07 mg/kg-day 4.00E-02 mg/kg-day 2.29E-05
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.21E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.34E-09 2.49E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 6.26E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.00E-10 4.87E-11 mg/kg-day 5.00E-05 mg/kg-day 9.73E-07
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.53E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.11E-09 1.19E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 2.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.12E-06 mg/kg-day 2.40E-02 mg/kg-day 8.84E-05
Mercury, inorganic 2.60E+00 mg/kg 2.00E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.56E-08 mg/kg-day 3.00E-04 mg/kg-day 5.19E-05
Naphthalene 5.16E-01 mg/kg 3.98E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.09E-09 mg/kg-day 2.00E-02 mg/kg-day 1.55E-07
PCBs (non DLC) 2.51E+00 mg/kg 1.93E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.93E-09 1.50E-08 mg/kg-day 2.00E-05 mg/kg-day 7.52E-04
PCBs, total 2.64E+00 mg/kg 2.03E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.03E-09 1.58E-08 mg/kg-day 2.00E-05 mg/kg-day 7.91E-04
PCB-TEQ 3.26E-05 mg/kg 2.51E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.77E-09 1.95E-13 mg/kg-day 7.00E-10 mg/kg-day 2.79E-04
TCDD-TEQ 1.17E-03 mg/kg 9.02E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.35E-07 7.01E-12 mg/kg-day 7.00E-10 mg/kg-day 1.00E-02
Thallium 1.90E-01 mg/kg 1.46E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-09 mg/kg-day 1.00E-05 mg/kg-day 1.14E-04
TPH C19-C40 2.19E+03 mg/kg 1.69E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.31E-05 mg/kg-day 3.00E+00 mg/kg-day 4.38E-06
TPH C9-C18 2.44E+02 mg/kg 1.88E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-06 mg/kg-day 1.00E-02 mg/kg-day 1.46E-04
Trichloroethene 2.10E-03 mg/kg 1.62E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.44E-14 1.26E-11 mg/kg-day 5.00E-04 mg/kg-day 2.52E-08
Vanadium 2.95E+01 mg/kg 2.27E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-07 mg/kg-day 5.04E-03 mg/kg-day 3.51E-05

Exposure Route Total (Total PCBs) (a) 1.76E-07 1.17E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.79E-07 1.19E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 1.93E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.89E-08 1.50E-07 mg/kg-day 3.00E-04 mg/kg-day 5.00E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 2.11E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.54E-08 1.64E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 2.86E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.09E-07 2.22E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.11E-08 2.25E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.59E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.16E-09 1.24E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 4.75E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.66E-10 3.70E-07 mg/kg-day 2.00E-02 mg/kg-day 1.85E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.26E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.65E-10 1.75E-07 mg/kg-day 4.00E-02 mg/kg-day 4.39E-06
Cadmium, diet 2.98E+00 mg/kg 1.79E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.39E-09 mg/kg-day 2.50E-05 mg/kg-day 5.57E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 2.85E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.08E-10 2.22E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.25E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.37E-08 2.52E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 4.87E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.80E-10 3.79E-10 mg/kg-day 5.00E-05 mg/kg-day 7.58E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-08 1.20E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 4.03E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.13E-08 mg/kg-day 2.00E-02 mg/kg-day 1.57E-06
PCBs (non DLC) 2.51E+00 mg/kg 2.11E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.11E-08 1.64E-07 mg/kg-day 2.00E-05 mg/kg-day 8.20E-03
PCBs, total 2.64E+00 mg/kg 2.22E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.22E-08 1.73E-07 mg/kg-day 2.00E-05 mg/kg-day 8.63E-03
PCB-TEQ 3.26E-05 mg/kg 5.87E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.81E-09 4.57E-13 mg/kg-day 7.00E-10 mg/kg-day 6.52E-04
TCDD-TEQ 1.17E-03 mg/kg 2.11E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.16E-07 1.64E-11 mg/kg-day 7.00E-10 mg/kg-day 2.34E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 1.31E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-04 mg/kg-day 3.00E+00 mg/kg-day 3.41E-05
TPH C9-C18 2.44E+02 mg/kg 1.46E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-05 mg/kg-day 1.00E-02 mg/kg-day 1.14E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 6.50E-07 3.38E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.58E-07 3.40E-02

RM0-3 Exposure Medium Total (Total PCBs) 8.26E-07 4.55E-02
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.37E-07 4.60E-02
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 9.17E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.13E-05 mg/kg-day 1.00E+00 mg/kg-day 7.13E-05

Sediment Antimony 2.44E+00 mg/kg 1.88E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-08 mg/kg-day 4.00E-04 mg/kg-day 3.66E-05
Arsenic, total 9.29E+00 mg/kg 4.30E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.44E-09 3.34E-08 mg/kg-day 3.00E-04 mg/kg-day 1.11E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.59E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.62E-09 2.79E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 3.02E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.21E-08 2.35E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.38E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.47E-09 2.63E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.52E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.11E-10 1.18E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.93E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.50E-10 3.06E-07 mg/kg-day 2.00E-02 mg/kg-day 1.53E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 8.71E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.36E-11 6.77E-08 mg/kg-day 4.00E-02 mg/kg-day 1.69E-06
Cadmium, diet 4.90E+00 mg/kg 3.78E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.94E-08 mg/kg-day 1.00E-03 mg/kg-day 2.94E-05
Chromium, hexavalent 5.39E+00 mg/kg 4.15E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.08E-09 3.23E-08 mg/kg-day 3.00E-03 mg/kg-day 1.08E-05
Chromium, total 1.34E+02 mg/kg 1.03E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.03E-07 mg/kg-day 1.50E+00 mg/kg-day 5.35E-07
Chrysene 7.01E+00 mg/kg 5.40E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.94E-11 4.20E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 7.20E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.60E-08 mg/kg-day 3.00E-04 mg/kg-day 1.87E-04
Copper 1.86E+02 mg/kg 1.43E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.11E-06 mg/kg-day 4.00E-02 mg/kg-day 2.79E-05
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.15E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.30E-09 2.45E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 4.16E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.66E-11 3.24E-11 mg/kg-day 5.00E-05 mg/kg-day 6.47E-07
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.79E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.31E-09 1.39E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 3.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-06 mg/kg-day 2.40E-02 mg/kg-day 1.14E-04
Mercury, inorganic 2.78E+00 mg/kg 2.14E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-08 mg/kg-day 3.00E-04 mg/kg-day 5.55E-05
Naphthalene 1.30E+00 mg/kg 1.00E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.79E-09 mg/kg-day 2.00E-02 mg/kg-day 3.90E-07
PCBs (non DLC) 1.38E+00 mg/kg 1.06E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.06E-09 8.27E-09 mg/kg-day 2.00E-05 mg/kg-day 4.14E-04
PCBs, total 1.46E+00 mg/kg 1.13E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.13E-09 8.75E-09 mg/kg-day 2.00E-05 mg/kg-day 4.38E-04
PCB-TEQ 2.21E-05 mg/kg 1.70E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.55E-09 1.32E-13 mg/kg-day 7.00E-10 mg/kg-day 1.89E-04
TCDD-TEQ 4.84E-04 mg/kg 3.73E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.59E-08 2.90E-12 mg/kg-day 7.00E-10 mg/kg-day 4.14E-03
Thallium 2.04E-01 mg/kg 1.57E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-09 mg/kg-day 1.00E-05 mg/kg-day 1.22E-04
TPH C19-C40 2.64E+03 mg/kg 2.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-05 mg/kg-day 3.00E+00 mg/kg-day 5.27E-06
TPH C9-C18 2.93E+02 mg/kg 2.26E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.76E-06 mg/kg-day 1.00E-02 mg/kg-day 1.76E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 2.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-07 mg/kg-day 5.04E-03 mg/kg-day 3.54E-05

Exposure Route Total (Total PCBs) (a) 9.72E-08 5.58E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.97E-08 5.75E-03
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 1.67E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.51E-08 1.30E-07 mg/kg-day 3.00E-04 mg/kg-day 4.34E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.64E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.65E-08 2.83E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 3.06E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.23E-07 2.38E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.43E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.50E-08 2.66E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.54E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.12E-09 1.20E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.06E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.29E-09 2.38E-06 mg/kg-day 2.00E-02 mg/kg-day 1.19E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 8.82E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.44E-10 6.86E-07 mg/kg-day 4.00E-02 mg/kg-day 1.71E-05
Cadmium, diet 4.90E+00 mg/kg 2.94E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.29E-09 mg/kg-day 2.50E-05 mg/kg-day 9.15E-05
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 5.47E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.99E-10 4.25E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.19E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.33E-08 2.48E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 3.24E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.19E-10 2.52E-10 mg/kg-day 5.00E-05 mg/kg-day 5.04E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.81E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.32E-08 1.41E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 1.01E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.89E-08 mg/kg-day 2.00E-02 mg/kg-day 3.95E-06
PCBs (non DLC) 1.38E+00 mg/kg 1.16E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.16E-08 9.02E-08 mg/kg-day 2.00E-05 mg/kg-day 4.51E-03
PCBs, total 1.46E+00 mg/kg 1.23E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.23E-08 9.54E-08 mg/kg-day 2.00E-05 mg/kg-day 4.77E-03
PCB-TEQ 2.21E-05 mg/kg 3.98E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.97E-09 3.10E-13 mg/kg-day 7.00E-10 mg/kg-day 4.42E-04
TCDD-TEQ 4.84E-04 mg/kg 8.72E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.31E-07 6.78E-12 mg/kg-day 7.00E-10 mg/kg-day 9.68E-03
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 1.58E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.23E-04 mg/kg-day 3.00E+00 mg/kg-day 4.11E-05
TPH C9-C18 2.93E+02 mg/kg 1.76E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.37E-05 mg/kg-day 1.00E-02 mg/kg-day 1.37E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.86E-07 1.65E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.92E-07 1.67E-02

RM3-6 Exposure Medium Total (Total PCBs) 5.84E-07 2.21E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.91E-07 2.25E-02
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 9.71E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.55E-05 mg/kg-day 1.00E+00 mg/kg-day 7.55E-05

Sediment Antimony 1.92E+00 mg/kg 1.48E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-08 mg/kg-day 4.00E-04 mg/kg-day 2.88E-05
Arsenic, total 1.37E+01 mg/kg 6.33E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.50E-09 4.93E-08 mg/kg-day 3.00E-04 mg/kg-day 1.64E-04
Benzene 2.60E-04 mg/kg 2.00E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.10E-14 1.56E-12 mg/kg-day 4.00E-03 mg/kg-day 3.90E-10
Benzo(a)anthracene 3.26E+00 mg/kg 2.51E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.83E-09 1.95E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 3.80E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.77E-08 2.95E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.69E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.43E-09 3.65E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.64E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.20E-10 1.28E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 2.17E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.03E-10 1.68E-07 mg/kg-day 2.00E-02 mg/kg-day 8.42E-06
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.31E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.14E-11 3.35E-08 mg/kg-day 4.00E-02 mg/kg-day 8.38E-07
Cadmium, diet 8.78E+00 mg/kg 6.77E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.26E-08 mg/kg-day 1.00E-03 mg/kg-day 5.26E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 2.27E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-06 mg/kg-day 1.50E+00 mg/kg-day 1.18E-06
Chrysene 4.55E+00 mg/kg 3.51E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.56E-11 2.73E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 6.97E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.42E-08 mg/kg-day 3.00E-04 mg/kg-day 1.81E-04
Copper 2.80E+02 mg/kg 2.16E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.68E-06 mg/kg-day 4.00E-02 mg/kg-day 4.20E-05
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.29E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.86E-09 4.11E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.72E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.75E-10 1.34E-10 mg/kg-day 5.00E-05 mg/kg-day 2.67E-06
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.01E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.47E-09 1.56E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 4.67E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.63E-06 mg/kg-day 2.40E-02 mg/kg-day 1.51E-04
Mercury, inorganic 5.06E+00 mg/kg 3.90E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-08 mg/kg-day 3.00E-04 mg/kg-day 1.01E-04
Naphthalene 3.05E+00 mg/kg 2.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.83E-08 mg/kg-day 2.00E-02 mg/kg-day 9.14E-07
PCBs (non DLC) 6.19E+00 mg/kg 4.77E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.77E-09 3.71E-08 mg/kg-day 2.00E-05 mg/kg-day 1.85E-03
PCBs, total 6.51E+00 mg/kg 5.02E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.02E-09 3.90E-08 mg/kg-day 2.00E-05 mg/kg-day 1.95E-03
PCB-TEQ 7.69E-05 mg/kg 5.93E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.89E-09 4.61E-13 mg/kg-day 7.00E-10 mg/kg-day 6.58E-04
TCDD-TEQ 1.04E-02 mg/kg 8.01E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.20E-06 6.23E-11 mg/kg-day 7.00E-10 mg/kg-day 8.90E-02
Thallium 2.30E-01 mg/kg 1.77E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-09 mg/kg-day 1.00E-05 mg/kg-day 1.38E-04
TPH C19-C40 3.87E+03 mg/kg 2.98E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.32E-05 mg/kg-day 3.00E+00 mg/kg-day 7.73E-06
TPH C9-C18 5.40E+02 mg/kg 4.16E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.24E-06 mg/kg-day 1.00E-02 mg/kg-day 3.24E-04
Trichloroethene 5.00E-03 mg/kg 3.85E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.77E-13 3.00E-11 mg/kg-day 5.00E-04 mg/kg-day 5.99E-08
Vanadium 3.96E+01 mg/kg 3.05E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.37E-07 mg/kg-day 5.04E-03 mg/kg-day 4.71E-05

Exposure Route Total (Total PCBs) (a) 1.26E-06 9.23E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.26E-06 9.29E-02
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 2.47E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.70E-08 1.92E-07 mg/kg-day 3.00E-04 mg/kg-day 6.40E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 2.54E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.86E-08 1.98E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 3.85E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.81E-07 2.99E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.75E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.47E-08 3.70E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.66E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.21E-09 1.29E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.69E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.36E-09 1.31E-06 mg/kg-day 2.00E-02 mg/kg-day 6.56E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.36E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.18E-10 3.39E-07 mg/kg-day 4.00E-02 mg/kg-day 8.48E-06
Cadmium, diet 8.78E+00 mg/kg 5.27E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.10E-09 mg/kg-day 2.50E-05 mg/kg-day 1.64E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 3.55E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.59E-10 2.76E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.35E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.91E-08 4.16E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.34E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.14E-09 1.04E-09 mg/kg-day 5.00E-05 mg/kg-day 2.08E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.04E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.49E-08 1.58E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 2.38E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.85E-07 mg/kg-day 2.00E-02 mg/kg-day 9.26E-06
PCBs (non DLC) 6.19E+00 mg/kg 5.20E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.20E-08 4.05E-07 mg/kg-day 2.00E-05 mg/kg-day 2.02E-02
PCBs, total 6.51E+00 mg/kg 5.47E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.47E-08 4.26E-07 mg/kg-day 2.00E-05 mg/kg-day 2.13E-02
PCB-TEQ 7.69E-05 mg/kg 1.38E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.08E-08 1.08E-12 mg/kg-day 7.00E-10 mg/kg-day 1.54E-03
TCDD-TEQ 1.04E-02 mg/kg 1.87E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.81E-06 1.46E-10 mg/kg-day 7.00E-10 mg/kg-day 2.08E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 2.32E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.81E-04 mg/kg-day 3.00E+00 mg/kg-day 6.02E-05
TPH C9-C18 5.40E+02 mg/kg 3.24E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.52E-05 mg/kg-day 1.00E-02 mg/kg-day 2.52E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 3.30E-06 2.33E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.31E-06 2.33E-01

RM6-9 Exposure Medium Total (Total PCBs) 4.55E-06 3.25E-01
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.58E-06 3.26E-01
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 1.01E-05 mg/kg-day NA (mg/kg-day)-1 NA 7.85E-05 mg/kg-day 1.00E+00 mg/kg-day 7.85E-05

Sediment Antimony 2.45E+00 mg/kg 1.89E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.47E-08 mg/kg-day 4.00E-04 mg/kg-day 3.67E-05
Arsenic, total 1.64E+01 mg/kg 7.58E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.14E-08 5.90E-08 mg/kg-day 3.00E-04 mg/kg-day 1.97E-04
Benzene 2.60E-04 mg/kg 2.00E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.10E-14 1.56E-12 mg/kg-day 4.00E-03 mg/kg-day 3.90E-10
Benzo(a)anthracene 3.44E+00 mg/kg 2.65E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.94E-09 2.06E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 3.17E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.31E-08 2.46E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.85E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.81E-09 2.99E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.76E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.29E-10 1.37E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.75E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.85E-10 2.14E-07 mg/kg-day 2.00E-02 mg/kg-day 1.07E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.31E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.41E-11 2.57E-08 mg/kg-day 4.00E-02 mg/kg-day 6.43E-07
Cadmium, diet 1.22E+01 mg/kg 9.40E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.31E-08 mg/kg-day 1.00E-03 mg/kg-day 7.31E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 3.07E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.39E-06 mg/kg-day 1.50E+00 mg/kg-day 1.59E-06
Chrysene 4.75E+00 mg/kg 3.66E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.67E-11 2.85E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 7.10E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.53E-08 mg/kg-day 3.00E-04 mg/kg-day 1.84E-04
Copper 3.08E+02 mg/kg 2.37E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.85E-06 mg/kg-day 4.00E-02 mg/kg-day 4.61E-05
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.78E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.76E-09 2.94E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.52E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.03E-10 1.96E-10 mg/kg-day 5.00E-05 mg/kg-day 3.92E-06
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.86E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.36E-09 1.45E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 4.15E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.22E-06 mg/kg-day 2.40E-02 mg/kg-day 1.34E-04
Mercury, inorganic 6.51E+00 mg/kg 5.02E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.90E-08 mg/kg-day 3.00E-04 mg/kg-day 1.30E-04
Naphthalene 5.92E-01 mg/kg 4.56E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.55E-09 mg/kg-day 2.00E-02 mg/kg-day 1.77E-07
PCBs (non DLC) 8.28E+00 mg/kg 6.38E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.38E-09 4.96E-08 mg/kg-day 2.00E-05 mg/kg-day 2.48E-03
PCBs, total 8.71E+00 mg/kg 6.71E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.71E-09 5.22E-08 mg/kg-day 2.00E-05 mg/kg-day 2.61E-03
PCB-TEQ 8.02E-05 mg/kg 6.18E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.27E-09 4.81E-13 mg/kg-day 7.00E-10 mg/kg-day 6.87E-04
TCDD-TEQ 1.52E-02 mg/kg 1.17E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.76E-06 9.11E-11 mg/kg-day 7.00E-10 mg/kg-day 1.30E-01
Thallium 2.54E-01 mg/kg 1.96E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.52E-09 mg/kg-day 1.00E-05 mg/kg-day 1.52E-04
TPH C19-C40 5.05E+03 mg/kg 3.89E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-05 mg/kg-day 3.00E+00 mg/kg-day 1.01E-05
TPH C9-C18 7.06E+02 mg/kg 5.44E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.23E-06 mg/kg-day 1.00E-02 mg/kg-day 4.23E-04
Trichloroethene 3.50E-03 mg/kg 2.70E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.24E-13 2.10E-11 mg/kg-day 5.00E-04 mg/kg-day 4.20E-08
Vanadium 5.57E+01 mg/kg 4.29E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.34E-07 mg/kg-day 5.04E-03 mg/kg-day 6.62E-05

Exposure Route Total (Total PCBs) (a) 1.81E-06 1.34E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.82E-06 1.35E-01
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 2.95E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.43E-08 2.30E-07 mg/kg-day 3.00E-04 mg/kg-day 7.66E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 2.68E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.96E-08 2.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 3.21E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.34E-07 2.49E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.84E-08 3.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.79E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.30E-09 1.39E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.14E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.00E-09 1.67E-06 mg/kg-day 2.00E-02 mg/kg-day 8.33E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.35E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.44E-10 2.60E-07 mg/kg-day 4.00E-02 mg/kg-day 6.51E-06
Cadmium, diet 1.22E+01 mg/kg 7.32E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.70E-09 mg/kg-day 2.50E-05 mg/kg-day 2.28E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 3.71E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.71E-10 2.88E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.83E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.80E-08 2.98E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 1.96E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.14E-09 1.53E-09 mg/kg-day 5.00E-05 mg/kg-day 3.05E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.38E-08 1.47E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 4.62E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.59E-08 mg/kg-day 2.00E-02 mg/kg-day 1.80E-06
PCBs (non DLC) 8.28E+00 mg/kg 6.96E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.96E-08 5.41E-07 mg/kg-day 2.00E-05 mg/kg-day 2.71E-02
PCBs, total 8.71E+00 mg/kg 7.32E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.32E-08 5.69E-07 mg/kg-day 2.00E-05 mg/kg-day 2.85E-02
PCB-TEQ 8.02E-05 mg/kg 1.44E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.17E-08 1.12E-12 mg/kg-day 7.00E-10 mg/kg-day 1.60E-03
TCDD-TEQ 1.52E-02 mg/kg 2.74E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.11E-06 2.13E-10 mg/kg-day 7.00E-10 mg/kg-day 3.04E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 3.03E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.36E-04 mg/kg-day 3.00E+00 mg/kg-day 7.86E-05
TPH C9-C18 7.06E+02 mg/kg 4.24E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.30E-05 mg/kg-day 1.00E-02 mg/kg-day 3.30E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.56E-06 3.37E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.57E-06 3.37E-01

RM6-9East Exposure Medium Total (Total PCBs) 6.36E-06 4.71E-01
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.39E-06 4.72E-01
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 7.31E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.69E-05 mg/kg-day 1.00E+00 mg/kg-day 5.69E-05

Sediment Antimony 1.99E+00 mg/kg 1.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.19E-08 mg/kg-day 4.00E-04 mg/kg-day 2.98E-05
Arsenic, total 1.03E+01 mg/kg 4.76E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.14E-09 3.70E-08 mg/kg-day 3.00E-04 mg/kg-day 1.23E-04
Benzene 3.40E-04 mg/kg 2.62E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.44E-14 2.04E-12 mg/kg-day 4.00E-03 mg/kg-day 5.09E-10
Benzo(a)anthracene 4.92E+00 mg/kg 3.79E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.77E-09 2.95E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 4.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.99E-08 3.19E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.12E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.74E-09 3.99E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.41E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.76E-10 1.88E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 3.35E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.69E-10 2.61E-07 mg/kg-day 2.00E-02 mg/kg-day 1.30E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.20E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.61E-11 1.71E-08 mg/kg-day 4.00E-02 mg/kg-day 4.29E-07
Cadmium, diet 5.19E+00 mg/kg 4.00E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.11E-08 mg/kg-day 1.00E-03 mg/kg-day 3.11E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 1.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.18E-06 mg/kg-day 1.50E+00 mg/kg-day 7.87E-07
Chrysene 4.34E+00 mg/kg 3.34E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.44E-11 2.60E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 5.68E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.42E-08 mg/kg-day 3.00E-04 mg/kg-day 1.47E-04
Copper 1.63E+02 mg/kg 1.26E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.77E-07 mg/kg-day 4.00E-02 mg/kg-day 2.44E-05
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.50E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.55E-09 2.72E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 5.79E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.27E-11 4.51E-11 mg/kg-day 5.00E-05 mg/kg-day 9.01E-07
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.58E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.15E-09 1.23E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 4.28E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.33E-06 mg/kg-day 2.40E-02 mg/kg-day 1.39E-04
Mercury, inorganic 3.05E+00 mg/kg 2.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.83E-08 mg/kg-day 3.00E-04 mg/kg-day 6.09E-05
Naphthalene 5.68E-01 mg/kg 4.38E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.40E-09 mg/kg-day 2.00E-02 mg/kg-day 1.70E-07
PCBs (non DLC) 3.45E+00 mg/kg 2.66E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.66E-09 2.07E-08 mg/kg-day 2.00E-05 mg/kg-day 1.03E-03
PCBs, total 3.62E+00 mg/kg 2.79E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.79E-09 2.17E-08 mg/kg-day 2.00E-05 mg/kg-day 1.08E-03
PCB-TEQ 4.69E-05 mg/kg 3.61E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.42E-09 2.81E-13 mg/kg-day 7.00E-10 mg/kg-day 4.02E-04
TCDD-TEQ 2.48E-03 mg/kg 1.91E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.87E-07 1.49E-11 mg/kg-day 7.00E-10 mg/kg-day 2.12E-02
Thallium 1.62E-01 mg/kg 1.25E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.71E-10 mg/kg-day 1.00E-05 mg/kg-day 9.71E-05
TPH C19-C40 2.24E+03 mg/kg 1.73E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.34E-05 mg/kg-day 3.00E+00 mg/kg-day 4.47E-06
TPH C9-C18 2.59E+02 mg/kg 2.00E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.55E-06 mg/kg-day 1.00E-02 mg/kg-day 1.55E-04
Trichloroethene 6.00E-03 mg/kg 4.62E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.13E-13 3.60E-11 mg/kg-day 5.00E-04 mg/kg-day 7.19E-08
Vanadium 2.72E+01 mg/kg 2.10E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-07 mg/kg-day 5.04E-03 mg/kg-day 3.23E-05

Exposure Route Total (Total PCBs) (a) 3.37E-07 2.32E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-07 2.36E-02
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 1.85E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.78E-08 1.44E-07 mg/kg-day 3.00E-04 mg/kg-day 4.81E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 3.84E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.80E-08 2.99E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 4.15E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.03E-07 3.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.19E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.79E-08 4.04E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.44E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.78E-09 1.90E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 2.61E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.66E-09 2.03E-06 mg/kg-day 2.00E-02 mg/kg-day 1.02E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.23E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.63E-10 1.74E-07 mg/kg-day 4.00E-02 mg/kg-day 4.34E-06
Cadmium, diet 5.19E+00 mg/kg 3.12E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.42E-09 mg/kg-day 2.50E-05 mg/kg-day 9.69E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 3.39E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.47E-10 2.63E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.54E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.59E-08 2.76E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 4.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.22E-10 3.51E-10 mg/kg-day 5.00E-05 mg/kg-day 7.02E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.60E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.17E-08 1.24E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 4.43E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.45E-08 mg/kg-day 2.00E-02 mg/kg-day 1.72E-06
PCBs (non DLC) 3.45E+00 mg/kg 2.90E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.90E-08 2.26E-07 mg/kg-day 2.00E-05 mg/kg-day 1.13E-02
PCBs, total 3.62E+00 mg/kg 3.04E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.04E-08 2.37E-07 mg/kg-day 2.00E-05 mg/kg-day 1.18E-02
PCB-TEQ 4.69E-05 mg/kg 8.45E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.27E-08 6.57E-13 mg/kg-day 7.00E-10 mg/kg-day 9.38E-04
TCDD-TEQ 2.48E-03 mg/kg 4.47E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.70E-07 3.47E-11 mg/kg-day 7.00E-10 mg/kg-day 4.96E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 1.34E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-04 mg/kg-day 3.00E+00 mg/kg-day 3.49E-05
TPH C9-C18 2.59E+02 mg/kg 1.55E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-05 mg/kg-day 1.00E-02 mg/kg-day 1.21E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.14E-06 6.34E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.15E-06 6.38E-02

RM9-12 Exposure Medium Total (Total PCBs) 1.48E-06 8.66E-02
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.50E-06 8.74E-02
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 6.26E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.87E-05 mg/kg-day 1.00E+00 mg/kg-day 4.87E-05

Sediment Antimony 8.75E-01 mg/kg 6.74E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.24E-09 mg/kg-day 4.00E-04 mg/kg-day 1.31E-05
Arsenic, total 4.21E+00 mg/kg 1.95E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.92E-09 1.51E-08 mg/kg-day 3.00E-04 mg/kg-day 5.05E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.98E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-09 1.54E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.34E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.71E-08 1.82E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.89E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.11E-09 2.25E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.33E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.73E-11 1.04E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 8.71E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.22E-10 6.77E-08 mg/kg-day 2.00E-02 mg/kg-day 3.39E-06
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.28E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.34E-12 9.95E-09 mg/kg-day 4.00E-02 mg/kg-day 2.49E-07
Cadmium, diet 4.12E+00 mg/kg 3.17E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-08 mg/kg-day 1.00E-03 mg/kg-day 2.47E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 5.37E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.18E-07 mg/kg-day 1.50E+00 mg/kg-day 2.78E-07
Chrysene 3.60E+00 mg/kg 2.77E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.03E-11 2.16E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 5.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.93E-08 mg/kg-day 3.00E-04 mg/kg-day 1.31E-04
Copper 1.11E+02 mg/kg 8.55E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.65E-07 mg/kg-day 4.00E-02 mg/kg-day 1.66E-05
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.54E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.85E-09 1.97E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 5.29E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.47E-11 4.12E-11 mg/kg-day 5.00E-05 mg/kg-day 8.23E-07
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.46E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-09 1.13E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 4.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.46E-06 mg/kg-day 2.40E-02 mg/kg-day 1.44E-04
Mercury, inorganic 2.04E+00 mg/kg 1.57E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-08 mg/kg-day 3.00E-04 mg/kg-day 4.08E-05
Naphthalene 3.72E-01 mg/kg 2.87E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-09 mg/kg-day 2.00E-02 mg/kg-day 1.11E-07
PCBs (non DLC) 2.92E+00 mg/kg 2.25E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.25E-09 1.75E-08 mg/kg-day 2.00E-05 mg/kg-day 8.75E-04
PCBs, total 3.03E+00 mg/kg 2.33E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.33E-09 1.82E-08 mg/kg-day 2.00E-05 mg/kg-day 9.08E-04
PCB-TEQ 1.93E-05 mg/kg 1.49E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.23E-09 1.16E-13 mg/kg-day 7.00E-10 mg/kg-day 1.65E-04
TCDD-TEQ 4.70E-04 mg/kg 3.62E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.43E-08 2.82E-12 mg/kg-day 7.00E-10 mg/kg-day 4.02E-03
Thallium 1.02E-01 mg/kg 7.86E-11 mg/kg-day NA (mg/kg-day)-1 NA 6.11E-10 mg/kg-day 1.00E-05 mg/kg-day 6.11E-05
TPH C19-C40 1.88E+03 mg/kg 1.45E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-05 mg/kg-day 3.00E+00 mg/kg-day 3.76E-06
TPH C9-C18 1.87E+02 mg/kg 1.44E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-06 mg/kg-day 1.00E-02 mg/kg-day 1.12E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 2.10E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-07 mg/kg-day 5.04E-03 mg/kg-day 3.23E-05

Exposure Route Total (Total PCBs) (a) 8.35E-08 5.62E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.56E-08 5.75E-03
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 7.58E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.14E-08 5.90E-08 mg/kg-day 3.00E-04 mg/kg-day 1.97E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.01E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.46E-08 1.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.37E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.73E-07 1.85E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.93E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.14E-08 2.28E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.35E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.86E-10 1.05E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 6.78E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.50E-10 5.28E-07 mg/kg-day 2.00E-02 mg/kg-day 2.64E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.46E-11 1.01E-07 mg/kg-day 4.00E-02 mg/kg-day 2.52E-06
Cadmium, diet 4.12E+00 mg/kg 2.47E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.92E-09 mg/kg-day 2.50E-05 mg/kg-day 7.69E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 2.81E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.05E-10 2.19E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.57E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.87E-08 2.00E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 4.12E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.60E-10 3.21E-10 mg/kg-day 5.00E-05 mg/kg-day 6.42E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.47E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.08E-08 1.15E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 2.90E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.26E-08 mg/kg-day 2.00E-02 mg/kg-day 1.13E-06
PCBs (non DLC) 2.92E+00 mg/kg 2.45E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.45E-08 1.91E-07 mg/kg-day 2.00E-05 mg/kg-day 9.54E-03
PCBs, total 3.03E+00 mg/kg 2.55E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.55E-08 1.98E-07 mg/kg-day 2.00E-05 mg/kg-day 9.90E-03
PCB-TEQ 1.93E-05 mg/kg 3.48E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.21E-09 2.70E-13 mg/kg-day 7.00E-10 mg/kg-day 3.86E-04
TCDD-TEQ 4.70E-04 mg/kg 8.46E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.27E-07 6.58E-12 mg/kg-day 7.00E-10 mg/kg-day 9.40E-03
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 1.13E-05 mg/kg-day NA (mg/kg-day)-1 NA 8.78E-05 mg/kg-day 3.00E+00 mg/kg-day 2.93E-05
TPH C9-C18 1.87E+02 mg/kg 1.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.73E-06 mg/kg-day 1.00E-02 mg/kg-day 8.73E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.05E-07 2.05E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.10E-07 2.05E-02

RM12-15 Exposure Medium Total (Total PCBs) 4.89E-07 2.61E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.95E-07 2.63E-02
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 3.33E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.59E-05 mg/kg-day 1.00E+00 mg/kg-day 2.59E-05

Sediment Antimony 3.88E+00 mg/kg 2.99E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.33E-08 mg/kg-day 4.00E-04 mg/kg-day 5.81E-05
Arsenic, total 4.23E+00 mg/kg 1.96E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.93E-09 1.52E-08 mg/kg-day 3.00E-04 mg/kg-day 5.07E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.21E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.34E-09 2.49E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 3.71E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.71E-08 2.89E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.71E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.71E-09 2.89E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.68E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.23E-10 1.31E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 7.78E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.09E-11 6.05E-09 mg/kg-day 2.00E-02 mg/kg-day 3.03E-07
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.06E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.50E-11 1.60E-08 mg/kg-day 4.00E-02 mg/kg-day 4.00E-07
Cadmium, diet 1.22E+00 mg/kg 9.40E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.31E-09 mg/kg-day 1.00E-03 mg/kg-day 7.31E-06
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 2.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.68E-07 mg/kg-day 1.50E+00 mg/kg-day 1.12E-07
Chrysene 5.04E+00 mg/kg 3.88E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.84E-11 3.02E-08 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 3.10E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.41E-08 mg/kg-day 3.00E-04 mg/kg-day 8.03E-05
Copper 6.46E+01 mg/kg 4.98E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.87E-07 mg/kg-day 4.00E-02 mg/kg-day 9.68E-06
Dibenz(a,h)anthracene 8.86E-01 mg/kg 6.83E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.98E-09 5.31E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 5.63E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.00E-11 4.38E-11 mg/kg-day 5.00E-05 mg/kg-day 8.75E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.73E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.26E-09 1.34E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 2.91E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.27E-06 mg/kg-day 2.40E-02 mg/kg-day 9.44E-05
Mercury, inorganic 4.88E-01 mg/kg 3.76E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.92E-09 mg/kg-day 3.00E-04 mg/kg-day 9.75E-06
Naphthalene 4.63E-01 mg/kg 3.57E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.77E-09 mg/kg-day 2.00E-02 mg/kg-day 1.39E-07
PCBs (non DLC) 1.06E+00 mg/kg 8.17E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.17E-10 6.35E-09 mg/kg-day 2.00E-05 mg/kg-day 3.18E-04
PCBs, total 1.18E+00 mg/kg 9.09E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.09E-10 7.07E-09 mg/kg-day 2.00E-05 mg/kg-day 3.54E-04
PCB-TEQ 1.90E-05 mg/kg 1.46E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.20E-09 1.14E-13 mg/kg-day 7.00E-10 mg/kg-day 1.63E-04
TCDD-TEQ 6.56E-06 mg/kg 5.05E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.58E-10 3.93E-14 mg/kg-day 7.00E-10 mg/kg-day 5.62E-05
Thallium 7.63E-02 mg/kg 5.88E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.57E-10 mg/kg-day 1.00E-05 mg/kg-day 4.57E-05
TPH C19-C40 1.38E+03 mg/kg 1.06E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.27E-06 mg/kg-day 3.00E+00 mg/kg-day 2.76E-06
TPH C9-C18 1.53E+02 mg/kg 1.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.17E-07 mg/kg-day 1.00E-02 mg/kg-day 9.17E-05
Trichloroethene 3.00E-04 mg/kg 2.31E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.06E-14 1.80E-12 mg/kg-day 5.00E-04 mg/kg-day 3.60E-09
Vanadium 1.28E+01 mg/kg 9.86E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.67E-08 mg/kg-day 5.04E-03 mg/kg-day 1.52E-05

Exposure Route Total (Total PCBs) (a) 4.33E-08 9.03E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.54E-08 1.03E-03
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 7.62E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.14E-08 5.92E-08 mg/kg-day 3.00E-04 mg/kg-day 1.97E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.25E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.37E-08 2.52E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 3.76E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.75E-07 2.93E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.75E-08 2.93E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.70E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.24E-09 1.32E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 6.06E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.49E-11 4.72E-08 mg/kg-day 2.00E-02 mg/kg-day 2.36E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.08E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.52E-10 1.62E-07 mg/kg-day 4.00E-02 mg/kg-day 4.05E-06
Cadmium, diet 1.22E+00 mg/kg 7.32E-11 mg/kg-day NA (mg/kg-day)-1 NA 5.70E-10 mg/kg-day 2.50E-05 mg/kg-day 2.28E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 3.93E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.87E-10 3.06E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 6.91E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.05E-08 5.38E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 4.38E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.01E-10 3.41E-10 mg/kg-day 5.00E-05 mg/kg-day 6.82E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.75E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08 1.36E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 3.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.81E-08 mg/kg-day 2.00E-02 mg/kg-day 1.41E-06
PCBs (non DLC) 1.06E+00 mg/kg 8.91E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.91E-09 6.93E-08 mg/kg-day 2.00E-05 mg/kg-day 3.46E-03
PCBs, total 1.18E+00 mg/kg 9.92E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.92E-09 7.71E-08 mg/kg-day 2.00E-05 mg/kg-day 3.86E-03
PCB-TEQ 1.90E-05 mg/kg 3.42E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.13E-09 2.66E-13 mg/kg-day 7.00E-10 mg/kg-day 3.80E-04
TCDD-TEQ 6.56E-06 mg/kg 1.18E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.77E-09 9.19E-14 mg/kg-day 7.00E-10 mg/kg-day 1.31E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 8.28E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.44E-05 mg/kg-day 3.00E+00 mg/kg-day 2.15E-05
TPH C9-C18 1.53E+02 mg/kg 9.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.14E-06 mg/kg-day 1.00E-02 mg/kg-day 7.14E-04
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.15E-07 4.96E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.19E-07 4.95E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 4.58E-07 5.86E-03
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.64E-07 5.98E-03
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TABLE 7.22.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 3.70E-07 1.08E-02
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.74E-07 1.10E-02
RME Mixed Fish (d) Exposure Medium Total (Total PCBs) 6.34E-05 7.57E+00
RME Mixed Fish (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.69E-05 8.38E+00
Crab Muscle/Hepatopancreas (d) Exposure Medium Total (Total PCBs) 4.64E-05 3.91E+00
Crab Muscle/Hepatopancreas (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.28E-05 4.32E+00

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, RME Mixed Fish Diet (c)

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, Crab Muscle and 

Hepatopancreas
Total 

Cancer 
Risk

Total 
Hazard 
Index

Total 
Cancer 

Risk

Total 
Hazard 
Index

River Mile 0-3 River Mile 0-3
Total PCBs (a) 6.46E-05 7.63E+00 Total PCBs (a) 4.76E-05 3.96E+00
PCB-TEQ & PCBs (non DLC) (b) 7.81E-05 8.44E+00 PCB-TEQ & PCBs (non DLC) (b) 5.40E-05 4.38E+00

River Mile 3-6 River Mile 3-6
Total PCBs (a) 6.43E-05 7.61E+00 Total PCBs (a) 4.73E-05 3.94E+00
PCB-TEQ & PCBs (non DLC) (b) 7.79E-05 8.42E+00 PCB-TEQ & PCBs (non DLC) (b) 5.38E-05 4.35E+00

River Mile 6-9 River Mile 6-9
Total PCBs (a) 6.83E-05 7.91E+00 Total PCBs (a) 5.13E-05 4.24E+00
PCB-TEQ & PCBs (non DLC) (b) 8.19E-05 8.72E+00 PCB-TEQ & PCBs (non DLC) (b) 5.78E-05 4.66E+00

River Mile 6-9 East Bank River Mile 6-9 East Bank
Total PCBs (a) 7.01E-05 8.06E+00 Total PCBs (a) 5.31E-05 4.39E+00
PCB-TEQ & PCBs (non DLC) (b) 8.37E-05 8.87E+00 PCB-TEQ & PCBs (non DLC) (b) 5.96E-05 4.80E+00

River Mile 9-12 River Mile 9-12
Total PCBs (a) 6.52E-05 7.67E+00 Total PCBs (a) 4.82E-05 4.00E+00
PCB-TEQ & PCBs (non DLC) (b) 7.88E-05 8.48E+00 PCB-TEQ & PCBs (non DLC) (b) 5.47E-05 4.42E+00

River Mile 12-15 River Mile 12-15
Total PCBs (a) 6.42E-05 7.61E+00 Total PCBs (a) 4.73E-05 3.94E+00
PCB-TEQ & PCBs (non DLC) (b) 7.78E-05 8.42E+00 PCB-TEQ & PCBs (non DLC) (b) 5.37E-05 4.36E+00

River Mile 15-17.4 River Mile 15-17.4
Total PCBs (a) 6.42E-05 7.59E+00 Total PCBs (a) 4.72E-05 3.92E+00
PCB-TEQ & PCBs (non DLC) (b) 7.78E-05 8.40E+00 PCB-TEQ & PCBs (non DLC) (b) 5.37E-05 4.34E+00

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) Surface water and tissue risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water and tissue risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided 
updated toxicity values on December 4, 2015 for the following COPCs in tissue: cis-nonachlor, oxychlordane, and 
trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these updates, there are slight changes in 
the calculated total cancer risks and noncancer hazards for tissue from those presented in this table. Appendix J 
(COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised 
to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main 
body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 8.86E-06 mg/kg-day NA (mg/kg-day)-1 NA
Sediment Antimony 8.56E-01 mg/kg 6.60E-10 mg/kg-day NA (mg/kg-day)-1 NA

Arsenic, total 1.07E+01 mg/kg 4.95E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.42E-09
Benzene 5.60E-04 mg/kg 4.32E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.37E-14
Benzo(a)anthracene 2.70E+00 mg/kg 2.08E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.52E-09
Benzo(a)pyrene 3.66E+00 mg/kg 2.82E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.06E-08
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.85E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.08E-09
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.57E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.15E-10
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 6.10E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.54E-11
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.23E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.63E-11
Cadmium, diet 2.98E+00 mg/kg 2.30E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg 5.99E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 3.00E-09
Chromium, total 1.18E+02 mg/kg 9.09E-08 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.65E+00 mg/kg 2.81E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.05E-11
Cobalt 8.67E+00 mg/kg 6.68E-09 mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.53E+02 mg/kg 1.18E-07 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.21E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.34E-09
Dieldrin 8.12E-03 mg/kg 6.26E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.00E-10
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.53E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.11E-09
Manganese, nondiet 3.54E+02 mg/kg 2.73E-07 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.60E+00 mg/kg 2.00E-09 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.16E-01 mg/kg 3.98E-10 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.51E+00 mg/kg 1.93E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.93E-09
PCBs, total 2.64E+00 mg/kg 2.03E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.03E-09
PCB-TEQ 3.26E-05 mg/kg 2.51E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.77E-09
TCDD-TEQ 1.17E-03 mg/kg 9.02E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.35E-07
Thallium 1.90E-01 mg/kg 1.46E-10 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.19E+03 mg/kg 1.69E-06 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.44E+02 mg/kg 1.88E-07 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 2.10E-03 mg/kg 1.62E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.44E-14
Vanadium 2.95E+01 mg/kg 2.27E-08 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.76E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.79E-07

Intake/Exposure 
Concentration
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.07E+01 mg/kg 1.93E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.89E-08
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.70E+00 mg/kg 2.11E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.54E-08
Benzo(a)pyrene 3.66E+00 mg/kg 2.86E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.09E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.11E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.59E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.16E-09
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 4.75E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.66E-10
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.26E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.65E-10
Cadmium, diet 2.98E+00 mg/kg 1.79E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.65E+00 mg/kg 2.85E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.08E-10
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.25E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.37E-08
Dieldrin 8.12E-03 mg/kg 4.87E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.80E-10
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-08
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.16E-01 mg/kg 4.03E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.51E+00 mg/kg 2.11E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.11E-08
PCBs, total 2.64E+00 mg/kg 2.22E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.22E-08
PCB-TEQ 3.26E-05 mg/kg 5.87E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.81E-09
TCDD-TEQ 1.17E-03 mg/kg 2.11E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.16E-07
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.19E+03 mg/kg 1.31E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.44E+02 mg/kg 1.46E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 6.50E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.58E-07

RM0-3 Exposure Medium Total (Total PCBs) 8.26E-07
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.37E-07
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 9.17E-06 mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.44E+00 mg/kg 1.88E-09 mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.29E+00 mg/kg 4.30E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.44E-09
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.59E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.62E-09
Benzo(a)pyrene 3.92E+00 mg/kg 3.02E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.21E-08
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.38E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.47E-09
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.52E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.11E-10
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.93E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.50E-10
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 8.71E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.36E-11
Cadmium, diet 4.90E+00 mg/kg 3.78E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 5.39E+00 mg/kg 4.15E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.08E-09
Chromium, total 1.34E+02 mg/kg 1.03E-07 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 7.01E+00 mg/kg 5.40E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.94E-11
Cobalt 9.35E+00 mg/kg 7.20E-09 mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.86E+02 mg/kg 1.43E-07 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.15E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.30E-09
Dieldrin 5.40E-03 mg/kg 4.16E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.66E-11
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.79E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.31E-09
Manganese, nondiet 4.57E+02 mg/kg 3.52E-07 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.78E+00 mg/kg 2.14E-09 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 1.30E+00 mg/kg 1.00E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.38E+00 mg/kg 1.06E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.06E-09
PCBs, total 1.46E+00 mg/kg 1.13E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.13E-09
PCB-TEQ 2.21E-05 mg/kg 1.70E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.55E-09
TCDD-TEQ 4.84E-04 mg/kg 3.73E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.59E-08
Thallium 2.04E-01 mg/kg 1.57E-10 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.64E+03 mg/kg 2.03E-06 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.93E+02 mg/kg 2.26E-07 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.98E+01 mg/kg 2.30E-08 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 9.72E-08
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.97E-08
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.29E+00 mg/kg 1.67E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.51E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.64E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.65E-08
Benzo(a)pyrene 3.92E+00 mg/kg 3.06E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.23E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.43E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.50E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.54E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.12E-09
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.06E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.29E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 8.82E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.44E-10
Cadmium, diet 4.90E+00 mg/kg 2.94E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 7.01E+00 mg/kg 5.47E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.99E-10
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.19E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.33E-08
Dieldrin 5.40E-03 mg/kg 3.24E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.19E-10
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.81E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.32E-08
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 1.30E+00 mg/kg 1.01E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.38E+00 mg/kg 1.16E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.16E-08
PCBs, total 1.46E+00 mg/kg 1.23E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.23E-08
PCB-TEQ 2.21E-05 mg/kg 3.98E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.97E-09
TCDD-TEQ 4.84E-04 mg/kg 8.72E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.31E-07
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.64E+03 mg/kg 1.58E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.93E+02 mg/kg 1.76E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.86E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.92E-07

RM3-6 Exposure Medium Total (Total PCBs) 5.84E-07
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.91E-07
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 9.71E-06 mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.92E+00 mg/kg 1.48E-09 mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.37E+01 mg/kg 6.33E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.50E-09
Benzene 2.60E-04 mg/kg 2.00E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.10E-14
Benzo(a)anthracene 3.26E+00 mg/kg 2.51E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.83E-09
Benzo(a)pyrene 4.93E+00 mg/kg 3.80E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.77E-08
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.69E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.43E-09
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.64E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.20E-10
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 2.17E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.03E-10
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.31E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.14E-11
Cadmium, diet 8.78E+00 mg/kg 6.77E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.95E+02 mg/kg 2.27E-07 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.55E+00 mg/kg 3.51E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.56E-11
Cobalt 9.05E+00 mg/kg 6.97E-09 mg/kg-day NA (mg/kg-day)-1 NA
Copper 2.80E+02 mg/kg 2.16E-07 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.29E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.86E-09
Dieldrin 2.23E-02 mg/kg 1.72E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.75E-10
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.01E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.47E-09
Manganese, nondiet 6.06E+02 mg/kg 4.67E-07 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 5.06E+00 mg/kg 3.90E-09 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.05E+00 mg/kg 2.35E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 6.19E+00 mg/kg 4.77E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.77E-09
PCBs, total 6.51E+00 mg/kg 5.02E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.02E-09
PCB-TEQ 7.69E-05 mg/kg 5.93E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.89E-09
TCDD-TEQ 1.04E-02 mg/kg 8.01E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.20E-06
Thallium 2.30E-01 mg/kg 1.77E-10 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 3.87E+03 mg/kg 2.98E-06 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 5.40E+02 mg/kg 4.16E-07 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 5.00E-03 mg/kg 3.85E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.77E-13
Vanadium 3.96E+01 mg/kg 3.05E-08 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.26E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.26E-06
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.37E+01 mg/kg 2.47E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.70E-08
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.26E+00 mg/kg 2.54E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.86E-08
Benzo(a)pyrene 4.93E+00 mg/kg 3.85E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.81E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.75E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.47E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.66E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.21E-09
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.69E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.36E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.36E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.18E-10
Cadmium, diet 8.78E+00 mg/kg 5.27E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.55E+00 mg/kg 3.55E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.59E-10
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.35E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.91E-08
Dieldrin 2.23E-02 mg/kg 1.34E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.14E-09
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.04E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.49E-08
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.05E+00 mg/kg 2.38E-08 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 6.19E+00 mg/kg 5.20E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.20E-08
PCBs, total 6.51E+00 mg/kg 5.47E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.47E-08
PCB-TEQ 7.69E-05 mg/kg 1.38E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.08E-08
TCDD-TEQ 1.04E-02 mg/kg 1.87E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.81E-06
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 3.87E+03 mg/kg 2.32E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 5.40E+02 mg/kg 3.24E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 3.30E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.31E-06

RM6-9 Exposure Medium Total (Total PCBs) 4.55E-06
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.58E-06
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 1.01E-05 mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.45E+00 mg/kg 1.89E-09 mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.64E+01 mg/kg 7.58E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.14E-08
Benzene 2.60E-04 mg/kg 2.00E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.10E-14
Benzo(a)anthracene 3.44E+00 mg/kg 2.65E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.94E-09
Benzo(a)pyrene 4.11E+00 mg/kg 3.17E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.31E-08
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.85E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.81E-09
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.76E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.29E-10
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.75E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.85E-10
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.31E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.41E-11
Cadmium, diet 1.22E+01 mg/kg 9.40E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 3.99E+02 mg/kg 3.07E-07 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.75E+00 mg/kg 3.66E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.67E-11
Cobalt 9.22E+00 mg/kg 7.10E-09 mg/kg-day NA (mg/kg-day)-1 NA
Copper 3.08E+02 mg/kg 2.37E-07 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.78E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.76E-09
Dieldrin 3.27E-02 mg/kg 2.52E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.03E-10
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.86E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.36E-09
Manganese, nondiet 5.38E+02 mg/kg 4.15E-07 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 6.51E+00 mg/kg 5.02E-09 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.92E-01 mg/kg 4.56E-10 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 8.28E+00 mg/kg 6.38E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.38E-09
PCBs, total 8.71E+00 mg/kg 6.71E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.71E-09
PCB-TEQ 8.02E-05 mg/kg 6.18E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.27E-09
TCDD-TEQ 1.52E-02 mg/kg 1.17E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.76E-06
Thallium 2.54E-01 mg/kg 1.96E-10 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 5.05E+03 mg/kg 3.89E-06 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 7.06E+02 mg/kg 5.44E-07 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 3.50E-03 mg/kg 2.70E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.24E-13
Vanadium 5.57E+01 mg/kg 4.29E-08 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.81E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.82E-06
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.64E+01 mg/kg 2.95E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.43E-08
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.44E+00 mg/kg 2.68E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.96E-08
Benzo(a)pyrene 4.11E+00 mg/kg 3.21E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.34E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.84E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.79E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.30E-09
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.14E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.00E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.35E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.44E-10
Cadmium, diet 1.22E+01 mg/kg 7.32E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.75E+00 mg/kg 3.71E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.71E-10
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.83E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.80E-08
Dieldrin 3.27E-02 mg/kg 1.96E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.14E-09
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.38E-08
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.92E-01 mg/kg 4.62E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 8.28E+00 mg/kg 6.96E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.96E-08
PCBs, total 8.71E+00 mg/kg 7.32E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.32E-08
PCB-TEQ 8.02E-05 mg/kg 1.44E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.17E-08
TCDD-TEQ 1.52E-02 mg/kg 2.74E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.11E-06
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 5.05E+03 mg/kg 3.03E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 7.06E+02 mg/kg 4.24E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.56E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.57E-06

RM6-9East Exposure Medium Total (Total PCBs) 6.36E-06
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.39E-06
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 7.31E-06 mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.99E+00 mg/kg 1.53E-09 mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.03E+01 mg/kg 4.76E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.14E-09
Benzene 3.40E-04 mg/kg 2.62E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.44E-14
Benzo(a)anthracene 4.92E+00 mg/kg 3.79E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.77E-09
Benzo(a)pyrene 5.32E+00 mg/kg 4.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.99E-08
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.12E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.74E-09
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.41E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.76E-10
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 3.35E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.69E-10
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.20E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.61E-11
Cadmium, diet 5.19E+00 mg/kg 4.00E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.97E+02 mg/kg 1.52E-07 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.34E+00 mg/kg 3.34E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.44E-11
Cobalt 7.37E+00 mg/kg 5.68E-09 mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.63E+02 mg/kg 1.26E-07 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.50E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.55E-09
Dieldrin 7.52E-03 mg/kg 5.79E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.27E-11
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.58E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.15E-09
Manganese, nondiet 5.56E+02 mg/kg 4.28E-07 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.05E+00 mg/kg 2.35E-09 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.68E-01 mg/kg 4.38E-10 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 3.45E+00 mg/kg 2.66E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.66E-09
PCBs, total 3.62E+00 mg/kg 2.79E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.79E-09
PCB-TEQ 4.69E-05 mg/kg 3.61E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.42E-09
TCDD-TEQ 2.48E-03 mg/kg 1.91E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.87E-07
Thallium 1.62E-01 mg/kg 1.25E-10 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.24E+03 mg/kg 1.73E-06 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.59E+02 mg/kg 2.00E-07 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 6.00E-03 mg/kg 4.62E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.13E-13
Vanadium 2.72E+01 mg/kg 2.10E-08 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 3.37E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-07
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.03E+01 mg/kg 1.85E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.78E-08
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.92E+00 mg/kg 3.84E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.80E-08
Benzo(a)pyrene 5.32E+00 mg/kg 4.15E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.03E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.19E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.79E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.44E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.78E-09
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 2.61E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.66E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.23E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.63E-10
Cadmium, diet 5.19E+00 mg/kg 3.12E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.34E+00 mg/kg 3.39E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.47E-10
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.54E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.59E-08
Dieldrin 7.52E-03 mg/kg 4.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.22E-10
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.60E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.17E-08
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.68E-01 mg/kg 4.43E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 3.45E+00 mg/kg 2.90E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.90E-08
PCBs, total 3.62E+00 mg/kg 3.04E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.04E-08
PCB-TEQ 4.69E-05 mg/kg 8.45E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.27E-08
TCDD-TEQ 2.48E-03 mg/kg 4.47E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.70E-07
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.24E+03 mg/kg 1.34E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 2.59E+02 mg/kg 1.55E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.14E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.15E-06

RM9-12 Exposure Medium Total (Total PCBs) 1.48E-06
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.50E-06
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 6.26E-06 mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 8.75E-01 mg/kg 6.74E-10 mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.21E+00 mg/kg 1.95E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.92E-09
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.98E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-09
Benzo(a)pyrene 3.04E+00 mg/kg 2.34E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.71E-08
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.89E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.11E-09
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.33E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.73E-11
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 8.71E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.22E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.28E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.34E-12
Cadmium, diet 4.12E+00 mg/kg 3.17E-09 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 6.97E+01 mg/kg 5.37E-08 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.60E+00 mg/kg 2.77E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.03E-11
Cobalt 6.55E+00 mg/kg 5.05E-09 mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.11E+02 mg/kg 8.55E-08 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.54E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.85E-09
Dieldrin 6.87E-03 mg/kg 5.29E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.47E-11
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.46E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-09
Manganese, nondiet 5.78E+02 mg/kg 4.45E-07 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.04E+00 mg/kg 1.57E-09 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.72E-01 mg/kg 2.87E-10 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.92E+00 mg/kg 2.25E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.25E-09
PCBs, total 3.03E+00 mg/kg 2.33E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.33E-09
PCB-TEQ 1.93E-05 mg/kg 1.49E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.23E-09
TCDD-TEQ 4.70E-04 mg/kg 3.62E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.43E-08
Thallium 1.02E-01 mg/kg 7.86E-11 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.88E+03 mg/kg 1.45E-06 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 1.87E+02 mg/kg 1.44E-07 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg 2.10E-08 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 8.35E-08
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.56E-08
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.21E+00 mg/kg 7.58E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.14E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.01E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.46E-08
Benzo(a)pyrene 3.04E+00 mg/kg 2.37E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.73E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.93E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.14E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.35E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.86E-10
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 6.78E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.50E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.46E-11
Cadmium, diet 4.12E+00 mg/kg 2.47E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.60E+00 mg/kg 2.81E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.05E-10
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.57E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.87E-08
Dieldrin 6.87E-03 mg/kg 4.12E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.60E-10
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.47E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.08E-08
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.72E-01 mg/kg 2.90E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 2.92E+00 mg/kg 2.45E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.45E-08
PCBs, total 3.03E+00 mg/kg 2.55E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.55E-08
PCB-TEQ 1.93E-05 mg/kg 3.48E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.21E-09
TCDD-TEQ 4.70E-04 mg/kg 8.46E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.27E-07
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.88E+03 mg/kg 1.13E-05 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 1.87E+02 mg/kg 1.12E-06 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.05E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.10E-07

RM12-15 Exposure Medium Total (Total PCBs) 4.89E-07
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.95E-07
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 3.33E-06 mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 3.88E+00 mg/kg 2.99E-09 mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.23E+00 mg/kg 1.96E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.93E-09
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.21E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.34E-09
Benzo(a)pyrene 4.82E+00 mg/kg 3.71E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.71E-08
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.71E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.71E-09
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.68E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.23E-10
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 7.78E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.09E-11
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.06E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.50E-11
Cadmium, diet 1.22E+00 mg/kg 9.40E-10 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.81E+01 mg/kg 2.17E-08 mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 5.04E+00 mg/kg 3.88E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.84E-11
Cobalt 4.02E+00 mg/kg 3.10E-09 mg/kg-day NA (mg/kg-day)-1 NA
Copper 6.46E+01 mg/kg 4.98E-08 mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 6.83E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.98E-09
Dieldrin 7.30E-03 mg/kg 5.63E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.00E-11
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.73E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.26E-09
Manganese, nondiet 3.78E+02 mg/kg 2.91E-07 mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 4.88E-01 mg/kg 3.76E-10 mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 4.63E-01 mg/kg 3.57E-10 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.06E+00 mg/kg 8.17E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.17E-10
PCBs, total 1.18E+00 mg/kg 9.09E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.09E-10
PCB-TEQ 1.90E-05 mg/kg 1.46E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.20E-09
TCDD-TEQ 6.56E-06 mg/kg 5.05E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.58E-10
Thallium 7.63E-02 mg/kg 5.88E-11 mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.38E+03 mg/kg 1.06E-06 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 1.53E+02 mg/kg 1.18E-07 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 3.00E-04 mg/kg 2.31E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.06E-14
Vanadium 1.28E+01 mg/kg 9.86E-09 mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.33E-08
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.54E-08
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.23E+00 mg/kg 7.62E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.14E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.25E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.37E-08
Benzo(a)pyrene 4.82E+00 mg/kg 3.76E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.75E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.75E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.70E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.24E-09
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 6.06E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.49E-11
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.08E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.52E-10
Cadmium, diet 1.22E+00 mg/kg 7.32E-11 mg/kg-day NA (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 5.04E+00 mg/kg 3.93E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.87E-10
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 6.91E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.05E-08
Dieldrin 7.30E-03 mg/kg 4.38E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.01E-10
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.75E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 4.63E-01 mg/kg 3.61E-09 mg/kg-day NA (mg/kg-day)-1 NA
PCBs (non DLC) 1.06E+00 mg/kg 8.91E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.91E-09
PCBs, total 1.18E+00 mg/kg 9.92E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.92E-09
PCB-TEQ 1.90E-05 mg/kg 3.42E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.13E-09
TCDD-TEQ 6.56E-06 mg/kg 1.18E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.77E-09
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.38E+03 mg/kg 8.28E-06 mg/kg-day NA (mg/kg-day)-1 NA
TPH C9-C18 1.53E+02 mg/kg 9.18E-07 mg/kg-day NA (mg/kg-day)-1 NA
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.15E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.19E-07

RM15-17.4 Exposure Medium Total (Total PCBs) 4.58E-07
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.64E-07
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TABLE 7.23.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (d) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sitewide Surface Water (e) Exposure Medium Total (Total PCBs) 3.70E-07
Sitewide Surface Water (e) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.74E-07

Adult Exposure Route Total (Total PCBs) (a) 6.34E-05
Adult Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.69E-05

RME Child Exposure Route Total (Total PCBs) (a) 3.76E-05
Mixed Child Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.56E-05
Fish Exposure Medium Total (Total PCBs) 1.01E-04
(e) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.23E-04

Adult Exposure Route Total (Total PCBs) (a) 4.64E-05
Crab Adult Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.28E-05

Muscle/ Child Exposure Route Total (Total PCBs) (a) 2.76E-05
Hepatopancreas Child Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.14E-05

(e) Exposure Medium Total (Total PCBs) 7.40E-05
Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.42E-05

Total of Receptor Risks 
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

RME Mixed Fish Diet (c)

Total of Receptor Risks
Accessible Surface Sediment by River Mile, Sitewide Surface Water, Crab 

Muscle and Hepatopancreas
Total Cancer 

Risk Total Cancer Risk

River Mile 0-3 River Mile 0-3
Total PCBs (a) 1.02E-04 Total PCBs (a) 7.52E-05
PCB-TEQ & PCBs (non DLC) (b) 1.24E-04 PCB-TEQ & PCBs (non DLC) (b) 8.54E-05

River Mile 3-6 River Mile 3-6
Total PCBs (a) 1.02E-04 Total PCBs (a) 7.49E-05
PCB-TEQ & PCBs (non DLC) (b) 1.23E-04 PCB-TEQ & PCBs (non DLC) (b) 8.52E-05

River Mile 6-9 River Mile 6-9
Total PCBs (a) 1.06E-04 Total PCBs (a) 7.89E-05
PCB-TEQ & PCBs (non DLC) (b) 1.27E-04 PCB-TEQ & PCBs (non DLC) (b) 8.92E-05

River Mile 6-9 East Bank River Mile 6-9 East Bank
Total PCBs (a) 1.08E-04 Total PCBs (a) 8.07E-05
PCB-TEQ & PCBs (non DLC) (b) 1.29E-04 PCB-TEQ & PCBs (non DLC) (b) 9.10E-05

River Mile 9-12 River Mile 9-12
Total PCBs (a) 1.03E-04 Total PCBs (a) 7.58E-05
PCB-TEQ & PCBs (non DLC) (b) 1.24E-04 PCB-TEQ & PCBs (non DLC) (b) 8.61E-05

River Mile 12-15 River Mile 12-15
Total PCBs (a) 1.02E-04 Total PCBs (a) 7.49E-05
PCB-TEQ & PCBs (non DLC) (b) 1.23E-04 PCB-TEQ & PCBs (non DLC) (b) 8.51E-05

River Mile 15-17.4 River Mile 15-17.4
Total PCBs (a) 1.02E-04 Total PCBs (a) 7.48E-05
PCB-TEQ & PCBs (non DLC) (b) 1.23E-04 PCB-TEQ & PCBs (non DLC) (b) 8.51E-05

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(e) Surface water and tissue risks are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water and tissue risks by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 for the 
following COPCs in tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these updates, there are slight 
changes in the calculated total cancer risks and noncancer hazards for tissue from those presented in this table. Appendix J (COPC Percent Contribution Tables) and 
Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and 
tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 2.78E-05 mg/kg-day NA (mg/kg-day)-1 NA 6.49E-04 mg/kg-day 1.00E+00 mg/kg-day 6.49E-04
Sediment Antimony 8.56E-01 mg/kg 2.07E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.83E-08 mg/kg-day 4.00E-04 mg/kg-day 1.21E-04

Arsenic, total 1.07E+01 mg/kg 1.55E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.33E-08 3.62E-07 mg/kg-day 3.00E-04 mg/kg-day 1.21E-03
Benzene 5.60E-04 mg/kg 1.35E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.45E-14 3.16E-11 mg/kg-day 4.00E-03 mg/kg-day 7.90E-09
Benzo(a)anthracene 2.70E+00 mg/kg 1.96E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.43E-08 1.52E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 2.65E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.94E-07 2.06E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.68E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.96E-08 2.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.48E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.08E-09 1.15E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.91E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.68E-10 4.47E-07 mg/kg-day 2.00E-02 mg/kg-day 2.23E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.10E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.53E-10 1.63E-07 mg/kg-day 4.00E-02 mg/kg-day 4.08E-06
Cadmium, diet 2.98E+00 mg/kg 7.20E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.68E-07 mg/kg-day 1.00E-03 mg/kg-day 1.68E-04
Chromium, hexavalent 7.78E+00 mg/kg 5.64E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.82E-08 4.39E-07 mg/kg-day 3.00E-03 mg/kg-day 1.46E-04
Chromium, total 1.18E+02 mg/kg 2.85E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.66E-06 mg/kg-day 1.50E+00 mg/kg-day 4.44E-06
Chrysene 3.65E+00 mg/kg 2.65E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.93E-10 2.06E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 2.10E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.89E-07 mg/kg-day 3.00E-04 mg/kg-day 1.63E-03
Copper 1.53E+02 mg/kg 3.70E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.63E-06 mg/kg-day 4.00E-02 mg/kg-day 2.16E-04
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.02E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.20E-08 2.35E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.96E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.14E-10 4.58E-10 mg/kg-day 5.00E-05 mg/kg-day 9.16E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.44E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.05E-08 1.12E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 8.56E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.00E-05 mg/kg-day 2.40E-02 mg/kg-day 8.32E-04
Mercury, inorganic 2.60E+00 mg/kg 6.29E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.47E-07 mg/kg-day 3.00E-04 mg/kg-day 4.89E-04
Naphthalene 5.16E-01 mg/kg 1.25E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.91E-08 mg/kg-day 2.00E-02 mg/kg-day 1.46E-06
PCBs (non DLC) 2.51E+00 mg/kg 6.07E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.07E-09 1.42E-07 mg/kg-day 2.00E-05 mg/kg-day 7.08E-03
PCBs, total 2.64E+00 mg/kg 6.38E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.38E-09 1.49E-07 mg/kg-day 2.00E-05 mg/kg-day 7.45E-03
PCB-TEQ 3.26E-05 mg/kg 7.88E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.18E-08 1.84E-12 mg/kg-day 7.00E-10 mg/kg-day 2.63E-03
TCDD-TEQ 1.17E-03 mg/kg 2.83E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.24E-07 6.60E-11 mg/kg-day 7.00E-10 mg/kg-day 9.43E-02
Thallium 1.90E-01 mg/kg 4.59E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.07E-08 mg/kg-day 1.00E-05 mg/kg-day 1.07E-03
TPH C19-C40 2.19E+03 mg/kg 5.29E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-04 mg/kg-day 3.00E+00 mg/kg-day 4.12E-05
TPH C9-C18 2.44E+02 mg/kg 5.90E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-05 mg/kg-day 1.00E-02 mg/kg-day 1.38E-03
Trichloroethene 2.10E-03 mg/kg 1.52E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.01E-13 1.18E-10 mg/kg-day 5.00E-04 mg/kg-day 2.37E-07
Vanadium 2.95E+01 mg/kg 7.13E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.66E-06 mg/kg-day 5.04E-03 mg/kg-day 3.30E-04

Exposure Route Total (Total PCBs) (a) 7.44E-07 1.10E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.56E-07 1.12E-01

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 7.05E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.06E-08 1.65E-07 mg/kg-day 3.00E-04 mg/kg-day 5.49E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 2.31E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.69E-08 1.80E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 3.14E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.29E-07 2.44E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.17E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.31E-08 2.47E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.75E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.28E-09 1.36E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.74E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.44E-10 4.06E-07 mg/kg-day 2.00E-02 mg/kg-day 2.03E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.48E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.81E-10 1.93E-07 mg/kg-day 4.00E-02 mg/kg-day 4.81E-06
Cadmium, diet 2.98E+00 mg/kg 6.55E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-09 mg/kg-day 2.50E-05 mg/kg-day 6.11E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 3.13E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.28E-10 2.43E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.56E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.60E-08 2.77E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.78E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.85E-10 4.16E-10 mg/kg-day 5.00E-05 mg/kg-day 8.32E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.70E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.24E-08 1.32E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 1.47E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.44E-08 mg/kg-day 2.00E-02 mg/kg-day 1.72E-06
PCBs (non DLC) 2.51E+00 mg/kg 7.72E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.72E-09 1.80E-07 mg/kg-day 2.00E-05 mg/kg-day 9.01E-03
PCBs, total 2.64E+00 mg/kg 8.12E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.12E-09 1.89E-07 mg/kg-day 2.00E-05 mg/kg-day 9.47E-03
PCB-TEQ 3.26E-05 mg/kg 2.15E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.22E-09 5.01E-13 mg/kg-day 7.00E-10 mg/kg-day 7.16E-04
TCDD-TEQ 1.17E-03 mg/kg 7.71E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.16E-07 1.80E-11 mg/kg-day 7.00E-10 mg/kg-day 2.57E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 4.81E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-04 mg/kg-day 3.00E+00 mg/kg-day 3.74E-05
TPH C9-C18 2.44E+02 mg/kg 5.36E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.25E-05 mg/kg-day 1.00E-02 mg/kg-day 1.25E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.44E-07 3.71E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.47E-07 3.74E-02

RM0-3 Exposure Medium Total (Total PCBs) 1.19E-06 1.47E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.20E-06 1.50E-01
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 2.88E-05 mg/kg-day NA (mg/kg-day)-1 NA 6.71E-04 mg/kg-day 1.00E+00 mg/kg-day 6.71E-04

Sediment Antimony 2.44E+00 mg/kg 5.90E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-07 mg/kg-day 4.00E-04 mg/kg-day 3.44E-04
Arsenic, total 9.29E+00 mg/kg 1.35E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.02E-08 3.14E-07 mg/kg-day 3.00E-04 mg/kg-day 1.05E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.38E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.47E-08 2.63E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 2.84E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.08E-07 2.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.18E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.32E-08 2.48E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.43E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.04E-09 1.11E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.23E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.73E-09 2.88E-06 mg/kg-day 2.00E-02 mg/kg-day 1.44E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 8.20E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.98E-10 6.37E-07 mg/kg-day 4.00E-02 mg/kg-day 1.59E-05
Cadmium, diet 4.90E+00 mg/kg 1.18E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.76E-07 mg/kg-day 1.00E-03 mg/kg-day 2.76E-04
Chromium, hexavalent 5.39E+00 mg/kg 3.91E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.95E-08 3.04E-07 mg/kg-day 3.00E-03 mg/kg-day 1.01E-04
Chromium, total 1.34E+02 mg/kg 3.24E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.56E-06 mg/kg-day 1.50E+00 mg/kg-day 5.04E-06
Chrysene 7.01E+00 mg/kg 5.08E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.71E-10 3.95E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 2.26E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.27E-07 mg/kg-day 3.00E-04 mg/kg-day 1.76E-03
Copper 1.86E+02 mg/kg 4.50E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-05 mg/kg-day 4.00E-02 mg/kg-day 2.62E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 2.97E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.17E-08 2.31E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.31E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.09E-10 3.05E-10 mg/kg-day 5.00E-05 mg/kg-day 6.09E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.68E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.23E-08 1.31E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 1.10E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.58E-05 mg/kg-day 2.40E-02 mg/kg-day 1.07E-03
Mercury, inorganic 2.78E+00 mg/kg 6.72E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-07 mg/kg-day 3.00E-04 mg/kg-day 5.23E-04
Naphthalene 1.30E+00 mg/kg 3.14E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.33E-08 mg/kg-day 2.00E-02 mg/kg-day 3.67E-06
PCBs (non DLC) 1.38E+00 mg/kg 3.34E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.34E-09 7.78E-08 mg/kg-day 2.00E-05 mg/kg-day 3.89E-03
PCBs, total 1.46E+00 mg/kg 3.53E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.53E-09 8.24E-08 mg/kg-day 2.00E-05 mg/kg-day 4.12E-03
PCB-TEQ 2.21E-05 mg/kg 5.34E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.01E-09 1.25E-12 mg/kg-day 7.00E-10 mg/kg-day 1.78E-03
TCDD-TEQ 4.84E-04 mg/kg 1.17E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.76E-07 2.73E-11 mg/kg-day 7.00E-10 mg/kg-day 3.90E-02
Thallium 2.04E-01 mg/kg 4.93E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-08 mg/kg-day 1.00E-05 mg/kg-day 1.15E-03
TPH C19-C40 2.64E+03 mg/kg 6.38E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.49E-04 mg/kg-day 3.00E+00 mg/kg-day 4.96E-05
TPH C9-C18 2.93E+02 mg/kg 7.08E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.65E-05 mg/kg-day 1.00E-02 mg/kg-day 1.65E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 7.20E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.68E-06 mg/kg-day 5.04E-03 mg/kg-day 3.34E-04

Exposure Route Total (Total PCBs) (a) 5.12E-07 5.25E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.20E-07 5.41E-02
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 6.12E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.18E-09 1.43E-07 mg/kg-day 3.00E-04 mg/kg-day 4.76E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.99E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.91E-08 3.11E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 3.36E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.45E-07 2.61E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.75E-08 2.93E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.69E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.23E-09 1.31E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.12E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.57E-09 2.61E-06 mg/kg-day 2.00E-02 mg/kg-day 1.31E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 9.68E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.07E-10 7.53E-07 mg/kg-day 4.00E-02 mg/kg-day 1.88E-05
Cadmium, diet 4.90E+00 mg/kg 1.08E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-09 mg/kg-day 2.50E-05 mg/kg-day 1.00E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 6.01E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.38E-10 4.67E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.50E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.56E-08 2.73E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.19E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.90E-10 2.77E-10 mg/kg-day 5.00E-05 mg/kg-day 5.54E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.99E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-08 1.55E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 3.71E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.66E-08 mg/kg-day 2.00E-02 mg/kg-day 4.33E-06
PCBs (non DLC) 1.38E+00 mg/kg 4.24E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.24E-09 9.90E-08 mg/kg-day 2.00E-05 mg/kg-day 4.95E-03
PCBs, total 1.46E+00 mg/kg 4.49E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.49E-09 1.05E-07 mg/kg-day 2.00E-05 mg/kg-day 5.24E-03
PCB-TEQ 2.21E-05 mg/kg 1.46E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.18E-09 3.40E-13 mg/kg-day 7.00E-10 mg/kg-day 4.86E-04
TCDD-TEQ 4.84E-04 mg/kg 3.19E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.78E-08 7.44E-12 mg/kg-day 7.00E-10 mg/kg-day 1.06E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 5.80E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-04 mg/kg-day 3.00E+00 mg/kg-day 4.51E-05
TPH C9-C18 2.93E+02 mg/kg 6.44E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.50E-05 mg/kg-day 1.00E-02 mg/kg-day 1.50E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.08E-07 1.82E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.09E-07 1.84E-02

RM3-6 Exposure Medium Total (Total PCBs) 9.20E-07 7.07E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 9.29E-07 7.24E-02
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 3.05E-05 mg/kg-day NA (mg/kg-day)-1 NA 7.11E-04 mg/kg-day 1.00E+00 mg/kg-day 7.11E-04

Sediment Antimony 1.92E+00 mg/kg 4.64E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-07 mg/kg-day 4.00E-04 mg/kg-day 2.71E-04
Arsenic, total 1.37E+01 mg/kg 1.99E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.98E-08 4.64E-07 mg/kg-day 3.00E-04 mg/kg-day 1.55E-03
Benzene 2.60E-04 mg/kg 6.29E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.46E-14 1.47E-11 mg/kg-day 4.00E-03 mg/kg-day 3.67E-09
Benzo(a)anthracene 3.26E+00 mg/kg 2.36E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.73E-08 1.84E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 3.58E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.61E-07 2.78E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.22E-08 3.44E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.54E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.13E-09 1.20E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 6.79E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.51E-10 1.59E-06 mg/kg-day 2.00E-02 mg/kg-day 7.93E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.05E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.96E-10 3.15E-07 mg/kg-day 4.00E-02 mg/kg-day 7.88E-06
Cadmium, diet 8.78E+00 mg/kg 2.12E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.95E-07 mg/kg-day 1.00E-03 mg/kg-day 4.95E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 7.13E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.66E-05 mg/kg-day 1.50E+00 mg/kg-day 1.11E-05
Chrysene 4.55E+00 mg/kg 3.30E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.41E-10 2.57E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 2.19E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.10E-07 mg/kg-day 3.00E-04 mg/kg-day 1.70E-03
Copper 2.80E+02 mg/kg 6.77E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-05 mg/kg-day 4.00E-02 mg/kg-day 3.95E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 4.98E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.63E-08 3.87E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 5.39E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.63E-10 1.26E-09 mg/kg-day 5.00E-05 mg/kg-day 2.52E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.38E-08 1.47E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 1.46E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.42E-05 mg/kg-day 2.40E-02 mg/kg-day 1.42E-03
Mercury, inorganic 5.06E+00 mg/kg 1.22E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.85E-07 mg/kg-day 3.00E-04 mg/kg-day 9.51E-04
Naphthalene 3.05E+00 mg/kg 7.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.72E-07 mg/kg-day 2.00E-02 mg/kg-day 8.60E-06
PCBs (non DLC) 6.19E+00 mg/kg 1.50E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.50E-08 3.49E-07 mg/kg-day 2.00E-05 mg/kg-day 1.75E-02
PCBs, total 6.51E+00 mg/kg 1.57E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.57E-08 3.67E-07 mg/kg-day 2.00E-05 mg/kg-day 1.84E-02
PCB-TEQ 7.69E-05 mg/kg 1.86E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.79E-08 4.34E-12 mg/kg-day 7.00E-10 mg/kg-day 6.20E-03
TCDD-TEQ 1.04E-02 mg/kg 2.51E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.77E-06 5.87E-10 mg/kg-day 7.00E-10 mg/kg-day 8.38E-01
Thallium 2.30E-01 mg/kg 5.56E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.30E-08 mg/kg-day 1.00E-05 mg/kg-day 1.30E-03
TPH C19-C40 3.87E+03 mg/kg 9.36E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.18E-04 mg/kg-day 3.00E+00 mg/kg-day 7.28E-05
TPH C9-C18 5.40E+02 mg/kg 1.31E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.05E-05 mg/kg-day 1.00E-02 mg/kg-day 3.05E-03
Trichloroethene 5.00E-03 mg/kg 3.63E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.67E-12 2.82E-10 mg/kg-day 5.00E-04 mg/kg-day 5.64E-07
Vanadium 3.96E+01 mg/kg 9.57E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-06 mg/kg-day 5.04E-03 mg/kg-day 4.43E-04

Exposure Route Total (Total PCBs) (a) 4.18E-06 8.69E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.21E-06 8.74E-01
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 9.03E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.35E-08 2.11E-07 mg/kg-day 3.00E-04 mg/kg-day 7.02E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 2.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.04E-08 2.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 4.22E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.08E-07 3.29E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 5.22E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.81E-08 4.06E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.82E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.33E-09 1.42E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 6.17E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.64E-10 1.44E-06 mg/kg-day 2.00E-02 mg/kg-day 7.20E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.79E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.50E-10 3.73E-07 mg/kg-day 4.00E-02 mg/kg-day 9.31E-06
Cadmium, diet 8.78E+00 mg/kg 1.93E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.50E-09 mg/kg-day 2.50E-05 mg/kg-day 1.80E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 3.90E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.85E-10 3.03E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.88E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.29E-08 4.57E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 4.90E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.84E-10 1.14E-09 mg/kg-day 5.00E-05 mg/kg-day 2.29E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.24E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.63E-08 1.74E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 8.71E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.03E-07 mg/kg-day 2.00E-02 mg/kg-day 1.02E-05
PCBs (non DLC) 6.19E+00 mg/kg 1.90E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.90E-08 4.44E-07 mg/kg-day 2.00E-05 mg/kg-day 2.22E-02
PCBs, total 6.51E+00 mg/kg 2.00E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.00E-08 4.67E-07 mg/kg-day 2.00E-05 mg/kg-day 2.34E-02
PCB-TEQ 7.69E-05 mg/kg 5.07E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.60E-09 1.18E-12 mg/kg-day 7.00E-10 mg/kg-day 1.69E-03
TCDD-TEQ 1.04E-02 mg/kg 6.85E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.03E-06 1.60E-10 mg/kg-day 7.00E-10 mg/kg-day 2.28E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 8.50E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.98E-04 mg/kg-day 3.00E+00 mg/kg-day 6.61E-05
TPH C9-C18 5.40E+02 mg/kg 1.19E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.77E-05 mg/kg-day 1.00E-02 mg/kg-day 2.77E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.49E-06 2.56E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-06 2.56E-01

RM6-9 Exposure Medium Total (Total PCBs) 5.67E-06 1.12E+00
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.71E-06 1.13E+00
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 3.17E-05 mg/kg-day NA (mg/kg-day)-1 NA 7.39E-04 mg/kg-day 1.00E+00 mg/kg-day 7.39E-04

Sediment Antimony 2.45E+00 mg/kg 5.92E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-07 mg/kg-day 4.00E-04 mg/kg-day 3.45E-04
Arsenic, total 1.64E+01 mg/kg 2.38E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.57E-08 5.55E-07 mg/kg-day 3.00E-04 mg/kg-day 1.85E-03
Benzene 2.60E-04 mg/kg 6.29E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.46E-14 1.47E-11 mg/kg-day 4.00E-03 mg/kg-day 3.67E-09
Benzo(a)anthracene 3.44E+00 mg/kg 2.49E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.82E-08 1.94E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 2.98E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.18E-07 2.32E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.62E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.64E-08 2.81E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.66E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.21E-09 1.29E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 8.63E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.21E-09 2.01E-06 mg/kg-day 2.00E-02 mg/kg-day 1.01E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.11E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.27E-10 2.42E-07 mg/kg-day 4.00E-02 mg/kg-day 6.05E-06
Cadmium, diet 1.22E+01 mg/kg 2.95E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.88E-07 mg/kg-day 1.00E-03 mg/kg-day 6.88E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 9.65E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.25E-05 mg/kg-day 1.50E+00 mg/kg-day 1.50E-05
Chrysene 4.75E+00 mg/kg 3.44E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.51E-10 2.68E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 2.23E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.20E-07 mg/kg-day 3.00E-04 mg/kg-day 1.73E-03
Copper 3.08E+02 mg/kg 7.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.74E-05 mg/kg-day 4.00E-02 mg/kg-day 4.34E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.56E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.60E-08 2.77E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 7.90E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.26E-09 1.84E-09 mg/kg-day 5.00E-05 mg/kg-day 3.69E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08 1.37E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 1.30E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-05 mg/kg-day 2.40E-02 mg/kg-day 1.26E-03
Mercury, inorganic 6.51E+00 mg/kg 1.57E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.67E-07 mg/kg-day 3.00E-04 mg/kg-day 1.22E-03
Naphthalene 5.92E-01 mg/kg 1.43E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.34E-08 mg/kg-day 2.00E-02 mg/kg-day 1.67E-06
PCBs (non DLC) 8.28E+00 mg/kg 2.00E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.00E-08 4.67E-07 mg/kg-day 2.00E-05 mg/kg-day 2.34E-02
PCBs, total 8.71E+00 mg/kg 2.11E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.11E-08 4.91E-07 mg/kg-day 2.00E-05 mg/kg-day 2.46E-02
PCB-TEQ 8.02E-05 mg/kg 1.94E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.91E-08 4.52E-12 mg/kg-day 7.00E-10 mg/kg-day 6.46E-03
TCDD-TEQ 1.52E-02 mg/kg 3.67E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.51E-06 8.57E-10 mg/kg-day 7.00E-10 mg/kg-day 1.22E+00
Thallium 2.54E-01 mg/kg 6.14E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.43E-08 mg/kg-day 1.00E-05 mg/kg-day 1.43E-03
TPH C19-C40 5.05E+03 mg/kg 1.22E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.85E-04 mg/kg-day 3.00E+00 mg/kg-day 9.50E-05
TPH C9-C18 7.06E+02 mg/kg 1.71E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.98E-05 mg/kg-day 1.00E-02 mg/kg-day 3.98E-03
Trichloroethene 3.50E-03 mg/kg 2.54E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.17E-12 1.97E-10 mg/kg-day 5.00E-04 mg/kg-day 3.95E-07
Vanadium 5.57E+01 mg/kg 1.35E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.14E-06 mg/kg-day 5.04E-03 mg/kg-day 6.23E-04

Exposure Route Total (Total PCBs) (a) 5.87E-06 1.26E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.90E-06 1.27E+00
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 1.08E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.62E-08 2.52E-07 mg/kg-day 3.00E-04 mg/kg-day 8.41E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 2.95E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.15E-08 2.29E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 3.52E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.57E-07 2.74E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 4.28E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.12E-08 3.33E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.96E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.43E-09 1.53E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 7.84E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.10E-09 1.83E-06 mg/kg-day 2.00E-02 mg/kg-day 9.15E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.68E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.68E-10 2.86E-07 mg/kg-day 4.00E-02 mg/kg-day 7.15E-06
Cadmium, diet 1.22E+01 mg/kg 2.68E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.25E-09 mg/kg-day 2.50E-05 mg/kg-day 2.50E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 4.07E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.97E-10 3.17E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 4.21E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.07E-08 3.27E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 7.18E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.15E-09 1.68E-09 mg/kg-day 5.00E-05 mg/kg-day 3.35E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.51E-08 1.61E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 1.69E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.95E-08 mg/kg-day 2.00E-02 mg/kg-day 1.97E-06
PCBs (non DLC) 8.28E+00 mg/kg 2.55E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.55E-08 5.94E-07 mg/kg-day 2.00E-05 mg/kg-day 2.97E-02
PCBs, total 8.71E+00 mg/kg 2.68E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.68E-08 6.25E-07 mg/kg-day 2.00E-05 mg/kg-day 3.13E-02
PCB-TEQ 8.02E-05 mg/kg 5.29E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.93E-09 1.23E-12 mg/kg-day 7.00E-10 mg/kg-day 1.76E-03
TCDD-TEQ 1.52E-02 mg/kg 1.00E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.50E-06 2.34E-10 mg/kg-day 7.00E-10 mg/kg-day 3.34E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 1.11E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.59E-04 mg/kg-day 3.00E+00 mg/kg-day 8.63E-05
TPH C9-C18 7.06E+02 mg/kg 1.55E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.62E-05 mg/kg-day 1.00E-02 mg/kg-day 3.62E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.91E-06 3.70E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.91E-06 3.70E-01

RM6-9East Exposure Medium Total (Total PCBs) 7.78E-06 1.63E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.81E-06 1.64E+00
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 2.29E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.35E-04 mg/kg-day 1.00E+00 mg/kg-day 5.35E-04

Sediment Antimony 1.99E+00 mg/kg 4.81E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-07 mg/kg-day 4.00E-04 mg/kg-day 2.81E-04
Arsenic, total 1.03E+01 mg/kg 1.49E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.24E-08 3.49E-07 mg/kg-day 3.00E-04 mg/kg-day 1.16E-03
Benzene 3.40E-04 mg/kg 8.22E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 4.52E-14 1.92E-11 mg/kg-day 4.00E-03 mg/kg-day 4.79E-09
Benzo(a)anthracene 4.92E+00 mg/kg 3.57E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.60E-08 2.78E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 3.86E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.82E-07 3.00E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 4.82E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.52E-08 3.75E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.27E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.66E-09 1.77E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.05E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.47E-09 2.45E-06 mg/kg-day 2.00E-02 mg/kg-day 1.23E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.07E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.51E-10 1.61E-07 mg/kg-day 4.00E-02 mg/kg-day 4.03E-06
Cadmium, diet 5.19E+00 mg/kg 1.25E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.93E-07 mg/kg-day 1.00E-03 mg/kg-day 2.93E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 4.76E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.11E-05 mg/kg-day 1.50E+00 mg/kg-day 7.41E-06
Chrysene 4.34E+00 mg/kg 3.15E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.30E-10 2.45E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 1.78E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.16E-07 mg/kg-day 3.00E-04 mg/kg-day 1.39E-03
Copper 1.63E+02 mg/kg 3.94E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.19E-06 mg/kg-day 4.00E-02 mg/kg-day 2.30E-04
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.29E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.40E-08 2.56E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.82E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.91E-10 4.24E-10 mg/kg-day 5.00E-05 mg/kg-day 8.48E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.49E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.09E-08 1.16E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 1.34E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.14E-05 mg/kg-day 2.40E-02 mg/kg-day 1.31E-03
Mercury, inorganic 3.05E+00 mg/kg 7.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.72E-07 mg/kg-day 3.00E-04 mg/kg-day 5.73E-04
Naphthalene 5.68E-01 mg/kg 1.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.20E-08 mg/kg-day 2.00E-02 mg/kg-day 1.60E-06
PCBs (non DLC) 3.45E+00 mg/kg 8.34E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.34E-09 1.95E-07 mg/kg-day 2.00E-05 mg/kg-day 9.73E-03
PCBs, total 3.62E+00 mg/kg 8.75E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.75E-09 2.04E-07 mg/kg-day 2.00E-05 mg/kg-day 1.02E-02
PCB-TEQ 4.69E-05 mg/kg 1.13E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.70E-08 2.65E-12 mg/kg-day 7.00E-10 mg/kg-day 3.78E-03
TCDD-TEQ 2.48E-03 mg/kg 6.00E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.99E-07 1.40E-10 mg/kg-day 7.00E-10 mg/kg-day 2.00E-01
Thallium 1.62E-01 mg/kg 3.92E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.14E-09 mg/kg-day 1.00E-05 mg/kg-day 9.14E-04
TPH C19-C40 2.24E+03 mg/kg 5.41E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-04 mg/kg-day 3.00E+00 mg/kg-day 4.21E-05
TPH C9-C18 2.59E+02 mg/kg 6.26E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-05 mg/kg-day 1.00E-02 mg/kg-day 1.46E-03
Trichloroethene 6.00E-03 mg/kg 4.35E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.00E-12 3.38E-10 mg/kg-day 5.00E-04 mg/kg-day 6.77E-07
Vanadium 2.72E+01 mg/kg 6.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-06 mg/kg-day 5.04E-03 mg/kg-day 3.04E-04

Exposure Route Total (Total PCBs) (a) 1.31E-06 2.19E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.33E-06 2.22E-01
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 6.79E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.02E-08 1.58E-07 mg/kg-day 3.00E-04 mg/kg-day 5.28E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 4.22E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.08E-08 3.28E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 4.56E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.33E-07 3.55E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.70E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.16E-08 4.43E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.68E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.96E-09 2.09E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 9.56E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.34E-09 2.23E-06 mg/kg-day 2.00E-02 mg/kg-day 1.11E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.45E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.79E-10 1.91E-07 mg/kg-day 4.00E-02 mg/kg-day 4.76E-06
Cadmium, diet 5.19E+00 mg/kg 1.14E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.66E-09 mg/kg-day 2.50E-05 mg/kg-day 1.06E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 3.72E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.71E-10 2.89E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.89E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.84E-08 3.03E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.65E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.64E-10 3.85E-10 mg/kg-day 5.00E-05 mg/kg-day 7.71E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08 1.37E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 1.62E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.79E-08 mg/kg-day 2.00E-02 mg/kg-day 1.89E-06
PCBs (non DLC) 3.45E+00 mg/kg 1.06E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.06E-08 2.48E-07 mg/kg-day 2.00E-05 mg/kg-day 1.24E-02
PCBs, total 3.62E+00 mg/kg 1.11E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.11E-08 2.60E-07 mg/kg-day 2.00E-05 mg/kg-day 1.30E-02
PCB-TEQ 4.69E-05 mg/kg 3.09E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.64E-09 7.21E-13 mg/kg-day 7.00E-10 mg/kg-day 1.03E-03
TCDD-TEQ 2.48E-03 mg/kg 1.63E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.45E-07 3.81E-11 mg/kg-day 7.00E-10 mg/kg-day 5.45E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 4.92E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-04 mg/kg-day 3.00E+00 mg/kg-day 3.83E-05
TPH C9-C18 2.59E+02 mg/kg 5.69E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-05 mg/kg-day 1.00E-02 mg/kg-day 1.33E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 7.17E-07 6.96E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.21E-07 7.00E-02

RM9-12 Exposure Medium Total (Total PCBs) 2.03E-06 2.88E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.05E-06 2.92E-01
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 1.96E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.58E-04 mg/kg-day 1.00E+00 mg/kg-day 4.58E-04

Sediment Antimony 8.75E-01 mg/kg 2.12E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.94E-08 mg/kg-day 4.00E-04 mg/kg-day 1.23E-04
Arsenic, total 4.21E+00 mg/kg 6.11E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.16E-09 1.42E-07 mg/kg-day 3.00E-04 mg/kg-day 4.75E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.86E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.36E-08 1.45E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.20E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.61E-07 1.71E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.72E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.99E-08 2.12E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.25E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.16E-10 9.76E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.73E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.82E-10 6.37E-07 mg/kg-day 2.00E-02 mg/kg-day 3.19E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.20E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.79E-11 9.36E-08 mg/kg-day 4.00E-02 mg/kg-day 2.34E-06
Cadmium, diet 4.12E+00 mg/kg 9.96E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.32E-07 mg/kg-day 1.00E-03 mg/kg-day 2.32E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 1.68E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.93E-06 mg/kg-day 1.50E+00 mg/kg-day 2.62E-06
Chrysene 3.60E+00 mg/kg 2.61E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.91E-10 2.03E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 1.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.69E-07 mg/kg-day 3.00E-04 mg/kg-day 1.23E-03
Copper 1.11E+02 mg/kg 2.68E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.26E-06 mg/kg-day 4.00E-02 mg/kg-day 1.57E-04
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.39E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.74E-08 1.86E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.66E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.66E-10 3.88E-10 mg/kg-day 5.00E-05 mg/kg-day 7.75E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.37E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.00E-08 1.07E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 1.40E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.26E-05 mg/kg-day 2.40E-02 mg/kg-day 1.36E-03
Mercury, inorganic 2.04E+00 mg/kg 4.93E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-07 mg/kg-day 3.00E-04 mg/kg-day 3.84E-04
Naphthalene 3.72E-01 mg/kg 8.99E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.10E-08 mg/kg-day 2.00E-02 mg/kg-day 1.05E-06
PCBs (non DLC) 2.92E+00 mg/kg 7.06E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.06E-09 1.65E-07 mg/kg-day 2.00E-05 mg/kg-day 8.24E-03
PCBs, total 3.03E+00 mg/kg 7.32E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.32E-09 1.71E-07 mg/kg-day 2.00E-05 mg/kg-day 8.55E-03
PCB-TEQ 1.93E-05 mg/kg 4.67E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.00E-09 1.09E-12 mg/kg-day 7.00E-10 mg/kg-day 1.56E-03
TCDD-TEQ 4.70E-04 mg/kg 1.14E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.70E-07 2.65E-11 mg/kg-day 7.00E-10 mg/kg-day 3.79E-02
Thallium 1.02E-01 mg/kg 2.47E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.75E-09 mg/kg-day 1.00E-05 mg/kg-day 5.75E-04
TPH C19-C40 1.88E+03 mg/kg 4.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-04 mg/kg-day 3.00E+00 mg/kg-day 3.53E-05
TPH C9-C18 1.87E+02 mg/kg 4.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-05 mg/kg-day 1.00E-02 mg/kg-day 1.05E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 6.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-06 mg/kg-day 5.04E-03 mg/kg-day 3.04E-04

Exposure Route Total (Total PCBs) (a) 4.11E-07 5.29E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.17E-07 5.41E-02
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 2.77E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.16E-09 6.47E-08 mg/kg-day 3.00E-04 mg/kg-day 2.16E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.20E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.61E-08 1.71E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.60E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.90E-07 2.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.21E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.35E-08 2.50E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.48E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.08E-09 1.15E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.48E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.48E-10 5.79E-07 mg/kg-day 2.00E-02 mg/kg-day 2.90E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.42E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.04E-10 1.11E-07 mg/kg-day 4.00E-02 mg/kg-day 2.77E-06
Cadmium, diet 4.12E+00 mg/kg 9.05E-11 mg/kg-day NA (mg/kg-day)-1 NA 2.11E-09 mg/kg-day 2.50E-05 mg/kg-day 8.45E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 3.08E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.25E-10 2.40E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.82E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.06E-08 2.19E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.41E-10 3.52E-10 mg/kg-day 5.00E-05 mg/kg-day 7.04E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.62E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.18E-08 1.26E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 1.06E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.48E-08 mg/kg-day 2.00E-02 mg/kg-day 1.24E-06
PCBs (non DLC) 2.92E+00 mg/kg 8.98E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.98E-09 2.10E-07 mg/kg-day 2.00E-05 mg/kg-day 1.05E-02
PCBs, total 3.03E+00 mg/kg 9.32E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.32E-09 2.17E-07 mg/kg-day 2.00E-05 mg/kg-day 1.09E-02
PCB-TEQ 1.93E-05 mg/kg 1.27E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.91E-09 2.97E-13 mg/kg-day 7.00E-10 mg/kg-day 4.24E-04
TCDD-TEQ 4.70E-04 mg/kg 3.10E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.65E-08 7.23E-12 mg/kg-day 7.00E-10 mg/kg-day 1.03E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 4.13E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.64E-05 mg/kg-day 3.00E+00 mg/kg-day 3.21E-05
TPH C9-C18 1.87E+02 mg/kg 4.11E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.59E-06 mg/kg-day 1.00E-02 mg/kg-day 9.59E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 3.24E-07 2.25E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.26E-07 2.26E-02

RM12-15 Exposure Medium Total (Total PCBs) 7.35E-07 7.54E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.43E-07 7.67E-02
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 1.04E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.44E-04 mg/kg-day 1.00E+00 mg/kg-day 2.44E-04

Sediment Antimony 3.88E+00 mg/kg 9.38E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.19E-07 mg/kg-day 4.00E-04 mg/kg-day 5.47E-04
Arsenic, total 4.23E+00 mg/kg 6.14E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.20E-09 1.43E-07 mg/kg-day 3.00E-04 mg/kg-day 4.77E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.02E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.20E-08 2.35E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 3.50E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.55E-07 2.72E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.50E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.55E-08 2.72E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.58E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.15E-09 1.23E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 2.44E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.42E-11 5.70E-08 mg/kg-day 2.00E-02 mg/kg-day 2.85E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.94E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.41E-10 1.51E-07 mg/kg-day 4.00E-02 mg/kg-day 3.77E-06
Cadmium, diet 1.22E+00 mg/kg 2.95E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.88E-08 mg/kg-day 1.00E-03 mg/kg-day 6.88E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 6.79E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.59E-06 mg/kg-day 1.50E+00 mg/kg-day 1.06E-06
Chrysene 5.04E+00 mg/kg 3.66E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.67E-10 2.84E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 9.72E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.27E-07 mg/kg-day 3.00E-04 mg/kg-day 7.56E-04
Copper 6.46E+01 mg/kg 1.56E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.64E-06 mg/kg-day 4.00E-02 mg/kg-day 9.11E-05
Dibenz(a,h)anthracene 8.86E-01 mg/kg 6.43E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.69E-08 5.00E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.76E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.82E-10 4.12E-10 mg/kg-day 5.00E-05 mg/kg-day 8.24E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.62E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-08 1.26E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 9.14E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.13E-05 mg/kg-day 2.40E-02 mg/kg-day 8.88E-04
Mercury, inorganic 4.88E-01 mg/kg 1.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.75E-08 mg/kg-day 3.00E-04 mg/kg-day 9.18E-05
Naphthalene 4.63E-01 mg/kg 1.12E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-08 mg/kg-day 2.00E-02 mg/kg-day 1.31E-06
PCBs (non DLC) 1.06E+00 mg/kg 2.56E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.56E-09 5.98E-08 mg/kg-day 2.00E-05 mg/kg-day 2.99E-03
PCBs, total 1.18E+00 mg/kg 2.85E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.85E-09 6.66E-08 mg/kg-day 2.00E-05 mg/kg-day 3.33E-03
PCB-TEQ 1.90E-05 mg/kg 4.59E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.89E-09 1.07E-12 mg/kg-day 7.00E-10 mg/kg-day 1.53E-03
TCDD-TEQ 6.56E-06 mg/kg 1.59E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.38E-09 3.70E-13 mg/kg-day 7.00E-10 mg/kg-day 5.29E-04
Thallium 7.63E-02 mg/kg 1.84E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.30E-09 mg/kg-day 1.00E-05 mg/kg-day 4.30E-04
TPH C19-C40 1.38E+03 mg/kg 3.34E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.78E-05 mg/kg-day 3.00E+00 mg/kg-day 2.59E-05
TPH C9-C18 1.53E+02 mg/kg 3.70E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.63E-06 mg/kg-day 1.00E-02 mg/kg-day 8.63E-04
Trichloroethene 3.00E-04 mg/kg 2.18E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.00E-13 1.69E-11 mg/kg-day 5.00E-04 mg/kg-day 3.38E-08
Vanadium 1.28E+01 mg/kg 3.09E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.22E-07 mg/kg-day 5.04E-03 mg/kg-day 1.43E-04

Exposure Route Total (Total PCBs) (a) 3.78E-07 8.50E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.84E-07 9.69E-03
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 2.79E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.18E-09 6.51E-08 mg/kg-day 3.00E-04 mg/kg-day 2.17E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.56E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.60E-08 2.77E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 4.13E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.01E-07 3.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 4.13E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.01E-08 3.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.87E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.36E-09 1.45E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 2.22E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.11E-11 5.18E-08 mg/kg-day 2.00E-02 mg/kg-day 2.59E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.29E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.67E-10 1.78E-07 mg/kg-day 4.00E-02 mg/kg-day 4.45E-06
Cadmium, diet 1.22E+00 mg/kg 2.68E-11 mg/kg-day NA (mg/kg-day)-1 NA 6.25E-10 mg/kg-day 2.50E-05 mg/kg-day 2.50E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 4.32E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.15E-10 3.36E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 7.59E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.54E-08 5.90E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.60E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.57E-10 3.74E-10 mg/kg-day 5.00E-05 mg/kg-day 7.48E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.92E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.40E-08 1.49E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 1.32E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.09E-08 mg/kg-day 2.00E-02 mg/kg-day 1.54E-06
PCBs (non DLC) 1.06E+00 mg/kg 3.26E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.26E-09 7.61E-08 mg/kg-day 2.00E-05 mg/kg-day 3.80E-03
PCBs, total 1.18E+00 mg/kg 3.63E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.63E-09 8.47E-08 mg/kg-day 2.00E-05 mg/kg-day 4.23E-03
PCB-TEQ 1.90E-05 mg/kg 1.25E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.88E-09 2.92E-13 mg/kg-day 7.00E-10 mg/kg-day 4.17E-04
TCDD-TEQ 6.56E-06 mg/kg 4.32E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.49E-10 1.01E-13 mg/kg-day 7.00E-10 mg/kg-day 1.44E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 3.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.07E-05 mg/kg-day 3.00E+00 mg/kg-day 2.36E-05
TPH C9-C18 1.53E+02 mg/kg 3.36E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.84E-06 mg/kg-day 1.00E-02 mg/kg-day 7.84E-04
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.38E-07 5.44E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.39E-07 5.43E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 8.15E-07 1.39E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.24E-07 1.51E-02
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TABLE 7.24.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 3.48E-06 1.38E-01
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.50E-06 1.41E-01

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 4.67E-06 2.85E-01
PCB-TEQ & PCBs (non DLC) (b) 4.70E-06 2.91E-01

River Mile 3-6
Total PCBs (a) 4.40E-06 2.08E-01
PCB-TEQ & PCBs (non DLC) (b) 4.43E-06 2.14E-01

River Mile 6-9
Total PCBs (a) 9.15E-06 1.26E+00
PCB-TEQ & PCBs (non DLC) (b) 9.21E-06 1.27E+00

River Mile 6-9 East Bank

Total PCBs (a) 1.13E-05 1.77E+00
PCB-TEQ & PCBs (non DLC) (b) 1.13E-05 1.78E+00

River Mile 9-12

Total PCBs (a) 5.51E-06 4.26E-01
PCB-TEQ & PCBs (non DLC) (b) 5.55E-06 4.33E-01

River Mile 12-15

Total PCBs (a) 4.22E-06 2.13E-01
PCB-TEQ & PCBs (non DLC) (b) 4.24E-06 2.18E-01

River Mile 15-17.4

Total PCBs (a) 4.30E-06 1.52E-01
PCB-TEQ & PCBs (non DLC) (b) 4.32E-06 1.57E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 2.60E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-04 mg/kg-day 1.00E+00 mg/kg-day 3.03E-04
Sediment Antimony 8.56E-01 mg/kg 1.93E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.26E-08 mg/kg-day 4.00E-04 mg/kg-day 5.64E-05

Arsenic, total 1.07E+01 mg/kg 1.45E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.17E-08 1.69E-07 mg/kg-day 3.00E-04 mg/kg-day 5.64E-04
Benzene 5.60E-04 mg/kg 1.26E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.95E-14 1.48E-11 mg/kg-day 4.00E-03 mg/kg-day 3.69E-09
Benzo(a)anthracene 2.70E+00 mg/kg 1.22E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.90E-09 7.11E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 1.65E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.21E-07 9.64E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.67E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.22E-08 9.75E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 9.21E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.73E-10 5.37E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.79E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.50E-10 2.09E-07 mg/kg-day 2.00E-02 mg/kg-day 1.04E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.31E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.53E-11 7.61E-08 mg/kg-day 4.00E-02 mg/kg-day 1.90E-06
Cadmium, diet 2.98E+00 mg/kg 6.73E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.85E-08 mg/kg-day 1.00E-03 mg/kg-day 7.85E-05
Chromium, hexavalent 7.78E+00 mg/kg 3.51E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.76E-08 2.05E-07 mg/kg-day 3.00E-03 mg/kg-day 6.83E-05
Chromium, total 1.18E+02 mg/kg 2.66E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.11E-06 mg/kg-day 1.50E+00 mg/kg-day 2.07E-06
Chrysene 3.65E+00 mg/kg 1.65E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.20E-10 9.62E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 1.96E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.28E-07 mg/kg-day 3.00E-04 mg/kg-day 7.61E-04
Copper 1.53E+02 mg/kg 3.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.03E-06 mg/kg-day 4.00E-02 mg/kg-day 1.01E-04
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.88E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.37E-08 1.10E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.83E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.93E-10 2.14E-10 mg/kg-day 5.00E-05 mg/kg-day 4.28E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 8.94E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.53E-09 5.22E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 7.99E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.33E-06 mg/kg-day 2.40E-02 mg/kg-day 3.89E-04
Mercury, inorganic 2.60E+00 mg/kg 5.87E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.85E-08 mg/kg-day 3.00E-04 mg/kg-day 2.28E-04
Naphthalene 5.16E-01 mg/kg 1.17E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.36E-08 mg/kg-day 2.00E-02 mg/kg-day 6.80E-07
PCBs (non DLC) 2.51E+00 mg/kg 5.67E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.67E-09 6.61E-08 mg/kg-day 2.00E-05 mg/kg-day 3.31E-03
PCBs, total 2.64E+00 mg/kg 5.96E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.96E-09 6.95E-08 mg/kg-day 2.00E-05 mg/kg-day 3.48E-03
PCB-TEQ 3.26E-05 mg/kg 7.36E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.10E-08 8.59E-13 mg/kg-day 7.00E-10 mg/kg-day 1.23E-03
TCDD-TEQ 1.17E-03 mg/kg 2.64E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.96E-07 3.08E-11 mg/kg-day 7.00E-10 mg/kg-day 4.40E-02
Thallium 1.90E-01 mg/kg 4.29E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.01E-09 mg/kg-day 1.00E-05 mg/kg-day 5.01E-04
TPH C19-C40 2.19E+03 mg/kg 4.95E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.77E-05 mg/kg-day 3.00E+00 mg/kg-day 1.92E-05
TPH C9-C18 2.44E+02 mg/kg 5.51E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.43E-06 mg/kg-day 1.00E-02 mg/kg-day 6.43E-04
Trichloroethene 2.10E-03 mg/kg 9.48E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.36E-13 5.53E-11 mg/kg-day 5.00E-04 mg/kg-day 1.11E-07
Vanadium 2.95E+01 mg/kg 6.66E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.77E-07 mg/kg-day 5.04E-03 mg/kg-day 1.54E-04

Exposure Route Total (Total PCBs) (a) 6.05E-07 5.14E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.16E-07 5.24E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 2.57E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.86E-08 3.00E-07 mg/kg-day 3.00E-04 mg/kg-day 1.00E-03
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 5.63E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.11E-08 3.28E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 7.63E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.57E-07 4.45E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 7.71E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.63E-08 4.50E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 4.25E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.10E-09 2.48E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 6.35E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.89E-10 7.40E-07 mg/kg-day 2.00E-02 mg/kg-day 3.70E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 6.02E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.40E-10 3.51E-07 mg/kg-day 4.00E-02 mg/kg-day 8.78E-06
Cadmium, diet 2.98E+00 mg/kg 2.39E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-09 mg/kg-day 2.50E-05 mg/kg-day 1.11E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 7.60E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.55E-10 4.44E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 8.67E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.33E-08 5.06E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 6.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.04E-09 7.59E-10 mg/kg-day 5.00E-05 mg/kg-day 1.52E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 4.13E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.01E-08 2.41E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 5.38E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.27E-08 mg/kg-day 2.00E-02 mg/kg-day 3.14E-06
PCBs (non DLC) 2.51E+00 mg/kg 2.82E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.82E-08 3.29E-07 mg/kg-day 2.00E-05 mg/kg-day 1.64E-02
PCBs, total 2.64E+00 mg/kg 2.96E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.96E-08 3.46E-07 mg/kg-day 2.00E-05 mg/kg-day 1.73E-02
PCB-TEQ 3.26E-05 mg/kg 7.84E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.18E-08 9.14E-13 mg/kg-day 7.00E-10 mg/kg-day 1.31E-03
TCDD-TEQ 1.17E-03 mg/kg 2.81E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.22E-07 3.28E-11 mg/kg-day 7.00E-10 mg/kg-day 4.69E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 1.75E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.05E-04 mg/kg-day 3.00E+00 mg/kg-day 6.82E-05
TPH C9-C18 2.44E+02 mg/kg 1.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.28E-05 mg/kg-day 1.00E-02 mg/kg-day 2.28E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.24E-06 6.77E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.25E-06 6.81E-02

RM0-3 Exposure Medium Total (Total PCBs) 1.85E-06 1.19E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.87E-06 1.21E-01
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 2.69E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.13E-04 mg/kg-day 1.00E+00 mg/kg-day 3.13E-04

Sediment Antimony 2.44E+00 mg/kg 5.51E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.43E-08 mg/kg-day 4.00E-04 mg/kg-day 1.61E-04
Arsenic, total 9.29E+00 mg/kg 1.26E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.89E-08 1.47E-07 mg/kg-day 3.00E-04 mg/kg-day 4.89E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.10E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.54E-08 1.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.77E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.29E-07 1.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.98E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-08 1.16E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 8.90E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.49E-10 5.19E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.15E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.61E-09 1.34E-06 mg/kg-day 2.00E-02 mg/kg-day 6.72E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 5.10E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.73E-10 2.98E-07 mg/kg-day 4.00E-02 mg/kg-day 7.44E-06
Cadmium, diet 4.90E+00 mg/kg 1.11E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-07 mg/kg-day 1.00E-03 mg/kg-day 1.29E-04
Chromium, hexavalent 5.39E+00 mg/kg 2.43E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.22E-08 1.42E-07 mg/kg-day 3.00E-03 mg/kg-day 4.73E-05
Chromium, total 1.34E+02 mg/kg 3.03E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.53E-06 mg/kg-day 1.50E+00 mg/kg-day 2.35E-06
Chrysene 7.01E+00 mg/kg 3.17E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.31E-10 1.85E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 2.11E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.46E-07 mg/kg-day 3.00E-04 mg/kg-day 8.21E-04
Copper 1.86E+02 mg/kg 4.20E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.90E-06 mg/kg-day 4.00E-02 mg/kg-day 1.22E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.85E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.35E-08 1.08E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.22E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.95E-10 1.42E-10 mg/kg-day 5.00E-05 mg/kg-day 2.85E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.05E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.65E-09 6.11E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 1.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-05 mg/kg-day 2.40E-02 mg/kg-day 5.02E-04
Mercury, inorganic 2.78E+00 mg/kg 6.28E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.32E-08 mg/kg-day 3.00E-04 mg/kg-day 2.44E-04
Naphthalene 1.30E+00 mg/kg 2.94E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.42E-08 mg/kg-day 2.00E-02 mg/kg-day 1.71E-06
PCBs (non DLC) 1.38E+00 mg/kg 3.12E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.12E-09 3.64E-08 mg/kg-day 2.00E-05 mg/kg-day 1.82E-03
PCBs, total 1.46E+00 mg/kg 3.30E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.30E-09 3.85E-08 mg/kg-day 2.00E-05 mg/kg-day 1.92E-03
PCB-TEQ 2.21E-05 mg/kg 4.99E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.49E-09 5.82E-13 mg/kg-day 7.00E-10 mg/kg-day 8.32E-04
TCDD-TEQ 4.84E-04 mg/kg 1.09E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.64E-07 1.28E-11 mg/kg-day 7.00E-10 mg/kg-day 1.82E-02
Thallium 2.04E-01 mg/kg 4.61E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.37E-09 mg/kg-day 1.00E-05 mg/kg-day 5.37E-04
TPH C19-C40 2.64E+03 mg/kg 5.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.95E-05 mg/kg-day 3.00E+00 mg/kg-day 2.32E-05
TPH C9-C18 2.93E+02 mg/kg 6.62E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.72E-06 mg/kg-day 1.00E-02 mg/kg-day 7.72E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 6.73E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.85E-07 mg/kg-day 5.04E-03 mg/kg-day 1.56E-04

Exposure Route Total (Total PCBs) (a) 3.82E-07 2.45E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.89E-07 2.53E-02
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 2.23E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.35E-08 2.61E-07 mg/kg-day 3.00E-04 mg/kg-day 8.69E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 9.71E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.09E-08 5.66E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 8.17E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.96E-07 4.76E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 9.15E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.68E-08 5.34E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 4.10E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.00E-09 2.39E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 4.09E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.72E-09 4.77E-06 mg/kg-day 2.00E-02 mg/kg-day 2.38E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.35E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.72E-09 1.37E-06 mg/kg-day 4.00E-02 mg/kg-day 3.43E-05
Cadmium, diet 4.90E+00 mg/kg 3.93E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.58E-09 mg/kg-day 2.50E-05 mg/kg-day 1.83E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.07E-09 8.52E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 8.52E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.22E-08 4.97E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 4.33E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.92E-10 5.05E-10 mg/kg-day 5.00E-05 mg/kg-day 1.01E-05
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 4.83E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.53E-08 2.82E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 1.35E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-07 mg/kg-day 2.00E-02 mg/kg-day 7.90E-06
PCBs (non DLC) 1.38E+00 mg/kg 1.55E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.55E-08 1.81E-07 mg/kg-day 2.00E-05 mg/kg-day 9.03E-03
PCBs, total 1.46E+00 mg/kg 1.64E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.64E-08 1.91E-07 mg/kg-day 2.00E-05 mg/kg-day 9.55E-03
PCB-TEQ 2.21E-05 mg/kg 5.31E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.97E-09 6.20E-13 mg/kg-day 7.00E-10 mg/kg-day 8.85E-04
TCDD-TEQ 4.84E-04 mg/kg 1.16E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.75E-07 1.36E-11 mg/kg-day 7.00E-10 mg/kg-day 1.94E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 2.12E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-04 mg/kg-day 3.00E+00 mg/kg-day 8.23E-05
TPH C9-C18 2.93E+02 mg/kg 2.35E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-05 mg/kg-day 1.00E-02 mg/kg-day 2.74E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.07E-06 3.31E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.08E-06 3.35E-02

RM3-6 Exposure Medium Total (Total PCBs) 1.45E-06 5.76E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.46E-06 5.87E-02
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 2.85E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.32E-04 mg/kg-day 1.00E+00 mg/kg-day 3.32E-04

Sediment Antimony 1.92E+00 mg/kg 4.34E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.06E-08 mg/kg-day 4.00E-04 mg/kg-day 1.26E-04
Arsenic, total 1.37E+01 mg/kg 1.86E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.78E-08 2.17E-07 mg/kg-day 3.00E-04 mg/kg-day 7.22E-04
Benzene 2.60E-04 mg/kg 5.87E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.23E-14 6.85E-12 mg/kg-day 4.00E-03 mg/kg-day 1.71E-09
Benzo(a)anthracene 3.26E+00 mg/kg 1.47E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.07E-08 8.59E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 2.23E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.63E-07 1.30E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 2.75E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.01E-08 1.60E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 9.62E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.02E-10 5.61E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 6.35E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.88E-10 7.40E-07 mg/kg-day 2.00E-02 mg/kg-day 3.70E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 2.52E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.84E-10 1.47E-07 mg/kg-day 4.00E-02 mg/kg-day 3.68E-06
Cadmium, diet 8.78E+00 mg/kg 1.98E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.31E-07 mg/kg-day 1.00E-03 mg/kg-day 2.31E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 6.66E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.77E-06 mg/kg-day 1.50E+00 mg/kg-day 5.18E-06
Chrysene 4.55E+00 mg/kg 2.05E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.50E-10 1.20E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 2.04E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.38E-07 mg/kg-day 3.00E-04 mg/kg-day 7.95E-04
Copper 2.80E+02 mg/kg 6.32E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.38E-06 mg/kg-day 4.00E-02 mg/kg-day 1.84E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 3.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.26E-08 1.81E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 5.04E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.06E-10 5.87E-10 mg/kg-day 5.00E-05 mg/kg-day 1.17E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.18E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.60E-09 6.88E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 1.37E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.60E-05 mg/kg-day 2.40E-02 mg/kg-day 6.65E-04
Mercury, inorganic 5.06E+00 mg/kg 1.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-07 mg/kg-day 3.00E-04 mg/kg-day 4.44E-04
Naphthalene 3.05E+00 mg/kg 6.89E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.03E-08 mg/kg-day 2.00E-02 mg/kg-day 4.02E-06
PCBs (non DLC) 6.19E+00 mg/kg 1.40E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.40E-08 1.63E-07 mg/kg-day 2.00E-05 mg/kg-day 8.15E-03
PCBs, total 6.51E+00 mg/kg 1.47E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.47E-08 1.71E-07 mg/kg-day 2.00E-05 mg/kg-day 8.57E-03
PCB-TEQ 7.69E-05 mg/kg 1.74E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.60E-08 2.03E-12 mg/kg-day 7.00E-10 mg/kg-day 2.89E-03
TCDD-TEQ 1.04E-02 mg/kg 2.35E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.52E-06 2.74E-10 mg/kg-day 7.00E-10 mg/kg-day 3.91E-01
Thallium 2.30E-01 mg/kg 5.19E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.06E-09 mg/kg-day 1.00E-05 mg/kg-day 6.06E-04
TPH C19-C40 3.87E+03 mg/kg 8.74E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-04 mg/kg-day 3.00E+00 mg/kg-day 3.40E-05
TPH C9-C18 5.40E+02 mg/kg 1.22E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.42E-05 mg/kg-day 1.00E-02 mg/kg-day 1.42E-03
Trichloroethene 5.00E-03 mg/kg 2.26E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.04E-12 1.32E-10 mg/kg-day 5.00E-04 mg/kg-day 2.63E-07
Vanadium 3.96E+01 mg/kg 8.94E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.04E-06 mg/kg-day 5.04E-03 mg/kg-day 2.07E-04

Exposure Route Total (Total PCBs) (a) 3.79E-06 4.06E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.82E-06 4.08E-01
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 3.29E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.94E-08 3.84E-07 mg/kg-day 3.00E-04 mg/kg-day 1.28E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 6.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.96E-08 3.96E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 1.03E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.50E-07 5.99E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.27E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.26E-08 7.40E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 4.44E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.24E-09 2.59E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 2.25E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.15E-09 2.63E-06 mg/kg-day 2.00E-02 mg/kg-day 1.31E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.16E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.50E-10 6.79E-07 mg/kg-day 4.00E-02 mg/kg-day 1.70E-05
Cadmium, diet 8.78E+00 mg/kg 7.04E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.21E-09 mg/kg-day 2.50E-05 mg/kg-day 3.28E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 9.48E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.92E-10 5.53E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.43E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.04E-07 8.34E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.79E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.86E-09 2.08E-09 mg/kg-day 5.00E-05 mg/kg-day 4.17E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 5.44E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.97E-08 3.17E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 3.18E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.71E-07 mg/kg-day 2.00E-02 mg/kg-day 1.85E-05
PCBs (non DLC) 6.19E+00 mg/kg 6.94E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.94E-08 8.10E-07 mg/kg-day 2.00E-05 mg/kg-day 4.05E-02
PCBs, total 6.51E+00 mg/kg 7.30E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.30E-08 8.52E-07 mg/kg-day 2.00E-05 mg/kg-day 4.26E-02
PCB-TEQ 7.69E-05 mg/kg 1.85E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.77E-08 2.16E-12 mg/kg-day 7.00E-10 mg/kg-day 3.08E-03
TCDD-TEQ 1.04E-02 mg/kg 2.50E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.75E-06 2.92E-10 mg/kg-day 7.00E-10 mg/kg-day 4.17E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 3.10E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.62E-04 mg/kg-day 3.00E+00 mg/kg-day 1.21E-04
TPH C9-C18 5.40E+02 mg/kg 4.33E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.05E-05 mg/kg-day 1.00E-02 mg/kg-day 5.05E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.92E-06 4.66E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.94E-06 4.67E-01

RM6-9 Exposure Medium Total (Total PCBs) 8.71E-06 8.72E-01
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.76E-06 8.76E-01
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 2.96E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.45E-04 mg/kg-day 1.00E+00 mg/kg-day 3.45E-04

Sediment Antimony 2.45E+00 mg/kg 5.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.45E-08 mg/kg-day 4.00E-04 mg/kg-day 1.61E-04
Arsenic, total 1.64E+01 mg/kg 2.22E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.33E-08 2.59E-07 mg/kg-day 3.00E-04 mg/kg-day 8.64E-04
Benzene 2.60E-04 mg/kg 5.87E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.23E-14 6.85E-12 mg/kg-day 4.00E-03 mg/kg-day 1.71E-09
Benzo(a)anthracene 3.44E+00 mg/kg 1.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-08 9.06E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.86E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.35E-07 1.08E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.25E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.65E-08 1.31E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.03E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.55E-10 6.03E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 8.06E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.13E-09 9.40E-07 mg/kg-day 2.00E-02 mg/kg-day 4.70E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.94E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.41E-10 1.13E-07 mg/kg-day 4.00E-02 mg/kg-day 2.83E-06
Cadmium, diet 1.22E+01 mg/kg 2.75E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.21E-07 mg/kg-day 1.00E-03 mg/kg-day 3.21E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 9.01E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-05 mg/kg-day 1.50E+00 mg/kg-day 7.01E-06
Chrysene 4.75E+00 mg/kg 2.15E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.57E-10 1.25E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 2.08E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.43E-07 mg/kg-day 3.00E-04 mg/kg-day 8.10E-04
Copper 3.08E+02 mg/kg 6.95E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.11E-06 mg/kg-day 4.00E-02 mg/kg-day 2.03E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 2.22E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.62E-08 1.29E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 7.38E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.18E-09 8.61E-10 mg/kg-day 5.00E-05 mg/kg-day 1.72E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.09E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.98E-09 6.38E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 1.21E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.42E-05 mg/kg-day 2.40E-02 mg/kg-day 5.91E-04
Mercury, inorganic 6.51E+00 mg/kg 1.47E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.71E-07 mg/kg-day 3.00E-04 mg/kg-day 5.72E-04
Naphthalene 5.92E-01 mg/kg 1.34E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.56E-08 mg/kg-day 2.00E-02 mg/kg-day 7.80E-07
PCBs (non DLC) 8.28E+00 mg/kg 1.87E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.87E-08 2.18E-07 mg/kg-day 2.00E-05 mg/kg-day 1.09E-02
PCBs, total 8.71E+00 mg/kg 1.97E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.97E-08 2.29E-07 mg/kg-day 2.00E-05 mg/kg-day 1.15E-02
PCB-TEQ 8.02E-05 mg/kg 1.81E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.72E-08 2.11E-12 mg/kg-day 7.00E-10 mg/kg-day 3.02E-03
TCDD-TEQ 1.52E-02 mg/kg 3.43E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.15E-06 4.00E-10 mg/kg-day 7.00E-10 mg/kg-day 5.72E-01
Thallium 2.54E-01 mg/kg 5.74E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.69E-09 mg/kg-day 1.00E-05 mg/kg-day 6.69E-04
TPH C19-C40 5.05E+03 mg/kg 1.14E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-04 mg/kg-day 3.00E+00 mg/kg-day 4.43E-05
TPH C9-C18 7.06E+02 mg/kg 1.59E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.86E-05 mg/kg-day 1.00E-02 mg/kg-day 1.86E-03
Trichloroethene 3.50E-03 mg/kg 1.58E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.27E-13 9.22E-11 mg/kg-day 5.00E-04 mg/kg-day 1.84E-07
Vanadium 5.57E+01 mg/kg 1.26E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.47E-06 mg/kg-day 5.04E-03 mg/kg-day 2.91E-04

Exposure Route Total (Total PCBs) (a) 5.39E-06 5.90E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.42E-06 5.93E-01
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 3.94E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.91E-08 4.60E-07 mg/kg-day 3.00E-04 mg/kg-day 1.53E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 7.17E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.23E-08 4.18E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 8.56E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.25E-07 5.00E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.04E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.59E-08 6.06E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 4.77E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.48E-09 2.78E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.86E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.01E-09 3.34E-06 mg/kg-day 2.00E-02 mg/kg-day 1.67E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 8.94E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.52E-10 5.21E-07 mg/kg-day 4.00E-02 mg/kg-day 1.30E-05
Cadmium, diet 1.22E+01 mg/kg 9.78E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-08 mg/kg-day 2.50E-05 mg/kg-day 4.56E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 9.90E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.22E-10 5.77E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.02E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.47E-08 5.97E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.62E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.19E-09 3.06E-09 mg/kg-day 5.00E-05 mg/kg-day 6.11E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 5.04E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.68E-08 2.94E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 6.17E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.19E-08 mg/kg-day 2.00E-02 mg/kg-day 3.60E-06
PCBs (non DLC) 8.28E+00 mg/kg 9.29E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.29E-08 1.08E-06 mg/kg-day 2.00E-05 mg/kg-day 5.42E-02
PCBs, total 8.71E+00 mg/kg 9.77E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.77E-08 1.14E-06 mg/kg-day 2.00E-05 mg/kg-day 5.70E-02
PCB-TEQ 8.02E-05 mg/kg 1.93E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.89E-08 2.25E-12 mg/kg-day 7.00E-10 mg/kg-day 3.21E-03
TCDD-TEQ 1.52E-02 mg/kg 3.65E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.48E-06 4.26E-10 mg/kg-day 7.00E-10 mg/kg-day 6.09E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 4.05E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.72E-04 mg/kg-day 3.00E+00 mg/kg-day 1.57E-04
TPH C9-C18 7.06E+02 mg/kg 5.66E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.60E-05 mg/kg-day 1.00E-02 mg/kg-day 6.60E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 6.52E-06 6.75E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.54E-06 6.75E-01

RM6-9East Exposure Medium Total (Total PCBs) 1.19E-05 1.27E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.20E-05 1.27E+00
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 2.14E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.50E-04 mg/kg-day 1.00E+00 mg/kg-day 2.50E-04

Sediment Antimony 1.99E+00 mg/kg 4.49E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.24E-08 mg/kg-day 4.00E-04 mg/kg-day 1.31E-04
Arsenic, total 1.03E+01 mg/kg 1.40E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.09E-08 1.63E-07 mg/kg-day 3.00E-04 mg/kg-day 5.43E-04
Benzene 3.40E-04 mg/kg 7.68E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 4.22E-14 8.96E-12 mg/kg-day 4.00E-03 mg/kg-day 2.24E-09
Benzo(a)anthracene 4.92E+00 mg/kg 2.22E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.62E-08 1.30E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 2.40E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.75E-07 1.40E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 3.00E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.19E-08 1.75E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.41E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.03E-09 8.25E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 9.82E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.38E-09 1.15E-06 mg/kg-day 2.00E-02 mg/kg-day 5.73E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.29E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.43E-11 7.53E-08 mg/kg-day 4.00E-02 mg/kg-day 1.88E-06
Cadmium, diet 5.19E+00 mg/kg 1.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.37E-07 mg/kg-day 1.00E-03 mg/kg-day 1.37E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 4.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.19E-06 mg/kg-day 1.50E+00 mg/kg-day 3.46E-06
Chrysene 4.34E+00 mg/kg 1.96E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.43E-10 1.14E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 1.66E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.94E-07 mg/kg-day 3.00E-04 mg/kg-day 6.47E-04
Copper 1.63E+02 mg/kg 3.68E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.29E-06 mg/kg-day 4.00E-02 mg/kg-day 1.07E-04
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.05E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.50E-08 1.20E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.70E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.72E-10 1.98E-10 mg/kg-day 5.00E-05 mg/kg-day 3.96E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 9.26E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.76E-09 5.40E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 1.26E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-05 mg/kg-day 2.40E-02 mg/kg-day 6.10E-04
Mercury, inorganic 3.05E+00 mg/kg 6.89E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.03E-08 mg/kg-day 3.00E-04 mg/kg-day 2.68E-04
Naphthalene 5.68E-01 mg/kg 1.28E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.50E-08 mg/kg-day 2.00E-02 mg/kg-day 7.48E-07
PCBs (non DLC) 3.45E+00 mg/kg 7.79E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.79E-09 9.09E-08 mg/kg-day 2.00E-05 mg/kg-day 4.54E-03
PCBs, total 3.62E+00 mg/kg 8.17E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.17E-09 9.54E-08 mg/kg-day 2.00E-05 mg/kg-day 4.77E-03
PCB-TEQ 4.69E-05 mg/kg 1.06E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.59E-08 1.24E-12 mg/kg-day 7.00E-10 mg/kg-day 1.77E-03
TCDD-TEQ 2.48E-03 mg/kg 5.60E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.40E-07 6.53E-11 mg/kg-day 7.00E-10 mg/kg-day 9.33E-02
Thallium 1.62E-01 mg/kg 3.66E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.27E-09 mg/kg-day 1.00E-05 mg/kg-day 4.27E-04
TPH C19-C40 2.24E+03 mg/kg 5.06E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.90E-05 mg/kg-day 3.00E+00 mg/kg-day 1.97E-05
TPH C9-C18 2.59E+02 mg/kg 5.85E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.82E-06 mg/kg-day 1.00E-02 mg/kg-day 6.82E-04
Trichloroethene 6.00E-03 mg/kg 2.71E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.25E-12 1.58E-10 mg/kg-day 5.00E-04 mg/kg-day 3.16E-07
Vanadium 2.72E+01 mg/kg 6.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.17E-07 mg/kg-day 5.04E-03 mg/kg-day 1.42E-04

Exposure Route Total (Total PCBs) (a) 1.11E-06 1.02E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.12E-06 1.04E-01
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 2.48E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.71E-08 2.89E-07 mg/kg-day 3.00E-04 mg/kg-day 9.63E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 1.03E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.48E-08 5.98E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 1.11E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.09E-07 6.47E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.39E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.01E-07 8.08E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 6.52E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.76E-09 3.80E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 3.49E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.88E-09 4.07E-06 mg/kg-day 2.00E-02 mg/kg-day 2.03E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 5.96E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.35E-10 3.48E-07 mg/kg-day 4.00E-02 mg/kg-day 8.69E-06
Cadmium, diet 5.19E+00 mg/kg 4.16E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.85E-09 mg/kg-day 2.50E-05 mg/kg-day 1.94E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 9.04E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.60E-10 5.27E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 9.46E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.90E-08 5.52E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 6.03E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.64E-10 7.03E-10 mg/kg-day 5.00E-05 mg/kg-day 1.41E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 4.27E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.12E-08 2.49E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 5.92E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.90E-08 mg/kg-day 2.00E-02 mg/kg-day 3.45E-06
PCBs (non DLC) 3.45E+00 mg/kg 3.87E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.87E-08 4.52E-07 mg/kg-day 2.00E-05 mg/kg-day 2.26E-02
PCBs, total 3.62E+00 mg/kg 4.06E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.06E-08 4.74E-07 mg/kg-day 2.00E-05 mg/kg-day 2.37E-02
PCB-TEQ 4.69E-05 mg/kg 1.13E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.69E-08 1.32E-12 mg/kg-day 7.00E-10 mg/kg-day 1.88E-03
TCDD-TEQ 2.48E-03 mg/kg 5.96E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.94E-07 6.96E-11 mg/kg-day 7.00E-10 mg/kg-day 9.94E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 1.79E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.09E-04 mg/kg-day 3.00E+00 mg/kg-day 6.98E-05
TPH C9-C18 2.59E+02 mg/kg 2.08E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.42E-05 mg/kg-day 1.00E-02 mg/kg-day 2.42E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.07E-06 1.27E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.08E-06 1.28E-01

RM9-12 Exposure Medium Total (Total PCBs) 3.18E-06 2.29E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.21E-06 2.31E-01
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 1.83E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.14E-04 mg/kg-day 1.00E+00 mg/kg-day 2.14E-04

Sediment Antimony 8.75E-01 mg/kg 1.98E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.31E-08 mg/kg-day 4.00E-04 mg/kg-day 5.76E-05
Arsenic, total 4.21E+00 mg/kg 5.70E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.56E-09 6.65E-08 mg/kg-day 3.00E-04 mg/kg-day 2.22E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.16E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.47E-09 6.77E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 1.37E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.00E-07 8.01E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.69E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.24E-08 9.88E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 7.81E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.70E-10 4.56E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.55E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.57E-10 2.98E-07 mg/kg-day 2.00E-02 mg/kg-day 1.49E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 7.50E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.47E-11 4.37E-08 mg/kg-day 4.00E-02 mg/kg-day 1.09E-06
Cadmium, diet 4.12E+00 mg/kg 9.30E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-07 mg/kg-day 1.00E-03 mg/kg-day 1.09E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 1.57E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.84E-06 mg/kg-day 1.50E+00 mg/kg-day 1.22E-06
Chrysene 3.60E+00 mg/kg 1.63E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.19E-10 9.48E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 1.48E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.73E-07 mg/kg-day 3.00E-04 mg/kg-day 5.75E-04
Copper 1.11E+02 mg/kg 2.51E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.92E-06 mg/kg-day 4.00E-02 mg/kg-day 7.31E-05
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.49E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.08E-08 8.67E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.55E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.48E-10 1.81E-10 mg/kg-day 5.00E-05 mg/kg-day 3.62E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 8.54E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.23E-09 4.98E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 1.31E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.52E-05 mg/kg-day 2.40E-02 mg/kg-day 6.34E-04
Mercury, inorganic 2.04E+00 mg/kg 4.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.37E-08 mg/kg-day 3.00E-04 mg/kg-day 1.79E-04
Naphthalene 3.72E-01 mg/kg 8.40E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.80E-09 mg/kg-day 2.00E-02 mg/kg-day 4.90E-07
PCBs (non DLC) 2.92E+00 mg/kg 6.59E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.59E-09 7.69E-08 mg/kg-day 2.00E-05 mg/kg-day 3.85E-03
PCBs, total 3.03E+00 mg/kg 6.84E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.84E-09 7.98E-08 mg/kg-day 2.00E-05 mg/kg-day 3.99E-03
PCB-TEQ 1.93E-05 mg/kg 4.36E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.54E-09 5.08E-13 mg/kg-day 7.00E-10 mg/kg-day 7.26E-04
TCDD-TEQ 4.70E-04 mg/kg 1.06E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.59E-07 1.24E-11 mg/kg-day 7.00E-10 mg/kg-day 1.77E-02
Thallium 1.02E-01 mg/kg 2.30E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.69E-09 mg/kg-day 1.00E-05 mg/kg-day 2.69E-04
TPH C19-C40 1.88E+03 mg/kg 4.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.95E-05 mg/kg-day 3.00E+00 mg/kg-day 1.65E-05
TPH C9-C18 1.87E+02 mg/kg 4.22E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.93E-06 mg/kg-day 1.00E-02 mg/kg-day 4.93E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 6.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.17E-07 mg/kg-day 5.04E-03 mg/kg-day 1.42E-04

Exposure Route Total (Total PCBs) (a) 3.14E-07 2.47E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.20E-07 2.53E-02
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 1.01E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.52E-08 1.18E-07 mg/kg-day 3.00E-04 mg/kg-day 3.94E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 5.35E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.91E-08 3.12E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 6.33E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.62E-07 3.69E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 7.81E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.70E-08 4.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.60E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.63E-09 2.10E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 9.05E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.27E-09 1.06E-06 mg/kg-day 2.00E-02 mg/kg-day 5.28E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 3.46E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.52E-10 2.02E-07 mg/kg-day 4.00E-02 mg/kg-day 5.04E-06
Cadmium, diet 4.12E+00 mg/kg 3.30E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.85E-09 mg/kg-day 2.50E-05 mg/kg-day 1.54E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 7.50E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.48E-10 4.38E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 6.85E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.00E-08 4.00E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 5.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.81E-10 6.42E-10 mg/kg-day 5.00E-05 mg/kg-day 1.28E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 3.94E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.87E-08 2.30E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 3.88E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.52E-08 mg/kg-day 2.00E-02 mg/kg-day 2.26E-06
PCBs (non DLC) 2.92E+00 mg/kg 3.28E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.28E-08 3.82E-07 mg/kg-day 2.00E-05 mg/kg-day 1.91E-02
PCBs, total 3.03E+00 mg/kg 3.40E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.40E-08 3.97E-07 mg/kg-day 2.00E-05 mg/kg-day 1.98E-02
PCB-TEQ 1.93E-05 mg/kg 4.64E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.96E-09 5.41E-13 mg/kg-day 7.00E-10 mg/kg-day 7.73E-04
TCDD-TEQ 4.70E-04 mg/kg 1.13E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.69E-07 1.32E-11 mg/kg-day 7.00E-10 mg/kg-day 1.88E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 1.51E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.76E-04 mg/kg-day 3.00E+00 mg/kg-day 5.86E-05
TPH C9-C18 1.87E+02 mg/kg 1.50E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.75E-05 mg/kg-day 1.00E-02 mg/kg-day 1.75E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 8.61E-07 4.11E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.67E-07 4.11E-02

RM12-15 Exposure Medium Total (Total PCBs) 1.18E-06 6.58E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.19E-06 6.64E-02
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 9.75E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-04 mg/kg-day 1.00E+00 mg/kg-day 1.14E-04

Sediment Antimony 3.88E+00 mg/kg 8.76E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-07 mg/kg-day 4.00E-04 mg/kg-day 2.56E-04
Arsenic, total 4.23E+00 mg/kg 5.73E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.60E-09 6.69E-08 mg/kg-day 3.00E-04 mg/kg-day 2.23E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.88E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.37E-08 1.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 2.18E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.59E-07 1.27E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.18E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.59E-08 1.27E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 9.84E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.19E-10 5.74E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 2.28E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.19E-11 2.66E-08 mg/kg-day 2.00E-02 mg/kg-day 1.33E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.80E-11 7.03E-08 mg/kg-day 4.00E-02 mg/kg-day 1.76E-06
Cadmium, diet 1.22E+00 mg/kg 2.75E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.21E-08 mg/kg-day 1.00E-03 mg/kg-day 3.21E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 6.35E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.40E-07 mg/kg-day 1.50E+00 mg/kg-day 4.94E-07
Chrysene 5.04E+00 mg/kg 2.28E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.66E-10 1.33E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 9.08E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-07 mg/kg-day 3.00E-04 mg/kg-day 3.53E-04
Copper 6.46E+01 mg/kg 1.46E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-06 mg/kg-day 4.00E-02 mg/kg-day 4.25E-05
Dibenz(a,h)anthracene 8.86E-01 mg/kg 4.00E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.92E-08 2.33E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.65E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.64E-10 1.92E-10 mg/kg-day 5.00E-05 mg/kg-day 3.85E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.01E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.38E-09 5.90E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 8.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.96E-06 mg/kg-day 2.40E-02 mg/kg-day 4.15E-04
Mercury, inorganic 4.88E-01 mg/kg 1.10E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-08 mg/kg-day 3.00E-04 mg/kg-day 4.29E-05
Naphthalene 4.63E-01 mg/kg 1.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-08 mg/kg-day 2.00E-02 mg/kg-day 6.10E-07
PCBs (non DLC) 1.06E+00 mg/kg 2.39E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.39E-09 2.79E-08 mg/kg-day 2.00E-05 mg/kg-day 1.40E-03
PCBs, total 1.18E+00 mg/kg 2.66E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.66E-09 3.11E-08 mg/kg-day 2.00E-05 mg/kg-day 1.55E-03
PCB-TEQ 1.90E-05 mg/kg 4.29E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.44E-09 5.01E-13 mg/kg-day 7.00E-10 mg/kg-day 7.15E-04
TCDD-TEQ 6.56E-06 mg/kg 1.48E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.22E-09 1.73E-13 mg/kg-day 7.00E-10 mg/kg-day 2.47E-04
Thallium 7.63E-02 mg/kg 1.72E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.01E-09 mg/kg-day 1.00E-05 mg/kg-day 2.01E-04
TPH C19-C40 1.38E+03 mg/kg 3.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.64E-05 mg/kg-day 3.00E+00 mg/kg-day 1.21E-05
TPH C9-C18 1.53E+02 mg/kg 3.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.03E-06 mg/kg-day 1.00E-02 mg/kg-day 4.03E-04
Trichloroethene 3.00E-04 mg/kg 1.35E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 6.23E-14 7.90E-12 mg/kg-day 5.00E-04 mg/kg-day 1.58E-08
Vanadium 1.28E+01 mg/kg 2.89E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.37E-07 mg/kg-day 5.04E-03 mg/kg-day 6.69E-05

Exposure Route Total (Total PCBs) (a) 2.40E-07 3.97E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.46E-07 4.53E-03
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 1.02E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.53E-08 1.19E-07 mg/kg-day 3.00E-04 mg/kg-day 3.95E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 8.67E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.33E-08 5.06E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 1.00E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.33E-07 5.86E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.00E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.33E-08 5.86E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 4.54E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.32E-09 2.65E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 8.09E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.13E-10 9.44E-08 mg/kg-day 2.00E-02 mg/kg-day 4.72E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 5.56E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.06E-10 3.24E-07 mg/kg-day 4.00E-02 mg/kg-day 8.11E-06
Cadmium, diet 1.22E+00 mg/kg 9.78E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-09 mg/kg-day 2.50E-05 mg/kg-day 4.56E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 1.05E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.67E-10 6.13E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.85E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.35E-07 1.08E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 5.85E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.36E-10 6.82E-10 mg/kg-day 5.00E-05 mg/kg-day 1.36E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 4.67E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.41E-08 2.72E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 4.82E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.63E-08 mg/kg-day 2.00E-02 mg/kg-day 2.81E-06
PCBs (non DLC) 1.06E+00 mg/kg 1.19E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.19E-08 1.39E-07 mg/kg-day 2.00E-05 mg/kg-day 6.94E-03
PCBs, total 1.18E+00 mg/kg 1.32E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.32E-08 1.54E-07 mg/kg-day 2.00E-05 mg/kg-day 7.72E-03
PCB-TEQ 1.90E-05 mg/kg 4.57E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.85E-09 5.33E-13 mg/kg-day 7.00E-10 mg/kg-day 7.61E-04
TCDD-TEQ 6.56E-06 mg/kg 1.58E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.37E-09 1.84E-13 mg/kg-day 7.00E-10 mg/kg-day 2.63E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 1.11E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-04 mg/kg-day 3.00E+00 mg/kg-day 4.30E-05
TPH C9-C18 1.53E+02 mg/kg 1.23E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.43E-05 mg/kg-day 1.00E-02 mg/kg-day 1.43E-03
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.07E-06 9.93E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.08E-06 9.90E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 1.31E-06 1.39E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.33E-06 1.44E-02
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TABLE 7.25.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 9.24E-06 2.51E-01
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 9.31E-06 2.58E-01

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 1.11E-05 3.70E-01
PCB-TEQ & PCBs (non DLC) (b) 1.12E-05 3.79E-01

River Mile 3-6
Total PCBs (a) 1.07E-05 3.09E-01
PCB-TEQ & PCBs (non DLC) (b) 1.08E-05 3.17E-01

River Mile 6-9
Total PCBs (a) 1.80E-05 1.12E+00
PCB-TEQ & PCBs (non DLC) (b) 1.81E-05 1.13E+00

River Mile 6-9 East Bank

Total PCBs (a) 2.12E-05 1.52E+00
PCB-TEQ & PCBs (non DLC) (b) 2.13E-05 1.53E+00

River Mile 9-12

Total PCBs (a) 1.24E-05 4.80E-01
PCB-TEQ & PCBs (non DLC) (b) 1.25E-05 4.89E-01

River Mile 12-15

Total PCBs (a) 1.04E-05 3.17E-01
PCB-TEQ & PCBs (non DLC) (b) 1.05E-05 3.24E-01

River Mile 15-17.4

Total PCBs (a) 1.06E-05 2.65E-01
PCB-TEQ & PCBs (non DLC) (b) 1.06E-05 2.72E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 8.86E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.89E-05 mg/kg-day 1.00E+00 mg/kg-day 6.89E-05
Sediment Antimony 8.56E-01 mg/kg 6.60E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.13E-09 mg/kg-day 4.00E-04 mg/kg-day 1.28E-05

Arsenic, total 1.07E+01 mg/kg 4.95E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.42E-09 3.85E-08 mg/kg-day 3.00E-04 mg/kg-day 1.28E-04
Benzene 5.60E-04 mg/kg 4.32E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.37E-14 3.36E-12 mg/kg-day 4.00E-03 mg/kg-day 8.39E-10
Benzo(a)anthracene 2.70E+00 mg/kg 2.08E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.52E-09 1.62E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 2.82E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.06E-08 2.19E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.85E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.08E-09 2.22E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.57E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.15E-10 1.22E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 6.10E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.54E-11 4.75E-08 mg/kg-day 2.00E-02 mg/kg-day 2.37E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.23E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.63E-11 1.73E-08 mg/kg-day 4.00E-02 mg/kg-day 4.33E-07
Cadmium, diet 2.98E+00 mg/kg 2.30E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-08 mg/kg-day 1.00E-03 mg/kg-day 1.79E-05
Chromium, hexavalent 7.78E+00 mg/kg 5.99E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 3.00E-09 4.66E-08 mg/kg-day 3.00E-03 mg/kg-day 1.55E-05
Chromium, total 1.18E+02 mg/kg 9.09E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.07E-07 mg/kg-day 1.50E+00 mg/kg-day 4.71E-07
Chrysene 3.65E+00 mg/kg 2.81E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.05E-11 2.19E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 6.68E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.20E-08 mg/kg-day 3.00E-04 mg/kg-day 1.73E-04
Copper 1.53E+02 mg/kg 1.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.17E-07 mg/kg-day 4.00E-02 mg/kg-day 2.29E-05
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.21E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.34E-09 2.49E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 6.26E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.00E-10 4.87E-11 mg/kg-day 5.00E-05 mg/kg-day 9.73E-07
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.53E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.11E-09 1.19E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 2.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.12E-06 mg/kg-day 2.40E-02 mg/kg-day 8.84E-05
Mercury, inorganic 2.60E+00 mg/kg 2.00E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.56E-08 mg/kg-day 3.00E-04 mg/kg-day 5.19E-05
Naphthalene 5.16E-01 mg/kg 3.98E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.09E-09 mg/kg-day 2.00E-02 mg/kg-day 1.55E-07
PCBs (non DLC) 2.51E+00 mg/kg 1.93E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.93E-09 1.50E-08 mg/kg-day 2.00E-05 mg/kg-day 7.52E-04
PCBs, total 2.64E+00 mg/kg 2.03E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.03E-09 1.58E-08 mg/kg-day 2.00E-05 mg/kg-day 7.91E-04
PCB-TEQ 3.26E-05 mg/kg 2.51E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.77E-09 1.95E-13 mg/kg-day 7.00E-10 mg/kg-day 2.79E-04
TCDD-TEQ 1.17E-03 mg/kg 9.02E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.35E-07 7.01E-12 mg/kg-day 7.00E-10 mg/kg-day 1.00E-02
Thallium 1.90E-01 mg/kg 1.46E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-09 mg/kg-day 1.00E-05 mg/kg-day 1.14E-04
TPH C19-C40 2.19E+03 mg/kg 1.69E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.31E-05 mg/kg-day 3.00E+00 mg/kg-day 4.38E-06
TPH C9-C18 2.44E+02 mg/kg 1.88E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-06 mg/kg-day 1.00E-02 mg/kg-day 1.46E-04
Trichloroethene 2.10E-03 mg/kg 1.62E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.44E-14 1.26E-11 mg/kg-day 5.00E-04 mg/kg-day 2.52E-08
Vanadium 2.95E+01 mg/kg 2.27E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-07 mg/kg-day 5.04E-03 mg/kg-day 3.51E-05

Exposure Route Total (Total PCBs) (a) 1.76E-07 1.17E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.79E-07 1.19E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 1.93E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.89E-08 1.50E-07 mg/kg-day 3.00E-04 mg/kg-day 5.00E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 2.11E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.54E-08 1.64E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 2.86E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.09E-07 2.22E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.11E-08 2.25E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.59E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.16E-09 1.24E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 4.75E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.66E-10 3.70E-07 mg/kg-day 2.00E-02 mg/kg-day 1.85E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.26E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.65E-10 1.75E-07 mg/kg-day 4.00E-02 mg/kg-day 4.39E-06
Cadmium, diet 2.98E+00 mg/kg 1.79E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.39E-09 mg/kg-day 2.50E-05 mg/kg-day 5.57E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 2.85E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.08E-10 2.22E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.25E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.37E-08 2.52E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 4.87E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.80E-10 3.79E-10 mg/kg-day 5.00E-05 mg/kg-day 7.58E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-08 1.20E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 4.03E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.13E-08 mg/kg-day 2.00E-02 mg/kg-day 1.57E-06
PCBs (non DLC) 2.51E+00 mg/kg 2.11E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.11E-08 1.64E-07 mg/kg-day 2.00E-05 mg/kg-day 8.20E-03
PCBs, total 2.64E+00 mg/kg 2.22E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.22E-08 1.73E-07 mg/kg-day 2.00E-05 mg/kg-day 8.63E-03
PCB-TEQ 3.26E-05 mg/kg 5.87E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.81E-09 4.57E-13 mg/kg-day 7.00E-10 mg/kg-day 6.52E-04
TCDD-TEQ 1.17E-03 mg/kg 2.11E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.16E-07 1.64E-11 mg/kg-day 7.00E-10 mg/kg-day 2.34E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 1.31E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-04 mg/kg-day 3.00E+00 mg/kg-day 3.41E-05
TPH C9-C18 2.44E+02 mg/kg 1.46E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-05 mg/kg-day 1.00E-02 mg/kg-day 1.14E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 6.50E-07 3.38E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.58E-07 3.40E-02

RM0-3 Exposure Medium Total (Total PCBs) 8.26E-07 4.55E-02
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.37E-07 4.60E-02
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TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 9.17E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.13E-05 mg/kg-day 1.00E+00 mg/kg-day 7.13E-05

Sediment Antimony 2.44E+00 mg/kg 1.88E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-08 mg/kg-day 4.00E-04 mg/kg-day 3.66E-05
Arsenic, total 9.29E+00 mg/kg 4.30E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.44E-09 3.34E-08 mg/kg-day 3.00E-04 mg/kg-day 1.11E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.59E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.62E-09 2.79E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 3.02E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.21E-08 2.35E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.38E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.47E-09 2.63E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.52E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.11E-10 1.18E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.93E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.50E-10 3.06E-07 mg/kg-day 2.00E-02 mg/kg-day 1.53E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 8.71E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.36E-11 6.77E-08 mg/kg-day 4.00E-02 mg/kg-day 1.69E-06
Cadmium, diet 4.90E+00 mg/kg 3.78E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.94E-08 mg/kg-day 1.00E-03 mg/kg-day 2.94E-05
Chromium, hexavalent 5.39E+00 mg/kg 4.15E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.08E-09 3.23E-08 mg/kg-day 3.00E-03 mg/kg-day 1.08E-05
Chromium, total 1.34E+02 mg/kg 1.03E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.03E-07 mg/kg-day 1.50E+00 mg/kg-day 5.35E-07
Chrysene 7.01E+00 mg/kg 5.40E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.94E-11 4.20E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 7.20E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.60E-08 mg/kg-day 3.00E-04 mg/kg-day 1.87E-04
Copper 1.86E+02 mg/kg 1.43E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.11E-06 mg/kg-day 4.00E-02 mg/kg-day 2.79E-05
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.15E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.30E-09 2.45E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 4.16E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.66E-11 3.24E-11 mg/kg-day 5.00E-05 mg/kg-day 6.47E-07
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.79E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.31E-09 1.39E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 3.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-06 mg/kg-day 2.40E-02 mg/kg-day 1.14E-04
Mercury, inorganic 2.78E+00 mg/kg 2.14E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-08 mg/kg-day 3.00E-04 mg/kg-day 5.55E-05
Naphthalene 1.30E+00 mg/kg 1.00E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.79E-09 mg/kg-day 2.00E-02 mg/kg-day 3.90E-07
PCBs (non DLC) 1.38E+00 mg/kg 1.06E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.06E-09 8.27E-09 mg/kg-day 2.00E-05 mg/kg-day 4.14E-04
PCBs, total 1.46E+00 mg/kg 1.13E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.13E-09 8.75E-09 mg/kg-day 2.00E-05 mg/kg-day 4.38E-04
PCB-TEQ 2.21E-05 mg/kg 1.70E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.55E-09 1.32E-13 mg/kg-day 7.00E-10 mg/kg-day 1.89E-04
TCDD-TEQ 4.84E-04 mg/kg 3.73E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.59E-08 2.90E-12 mg/kg-day 7.00E-10 mg/kg-day 4.14E-03
Thallium 2.04E-01 mg/kg 1.57E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-09 mg/kg-day 1.00E-05 mg/kg-day 1.22E-04
TPH C19-C40 2.64E+03 mg/kg 2.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-05 mg/kg-day 3.00E+00 mg/kg-day 5.27E-06
TPH C9-C18 2.93E+02 mg/kg 2.26E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.76E-06 mg/kg-day 1.00E-02 mg/kg-day 1.76E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 2.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-07 mg/kg-day 5.04E-03 mg/kg-day 3.54E-05

Exposure Route Total (Total PCBs) (a) 9.72E-08 5.58E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.97E-08 5.75E-03
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TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 1.67E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.51E-08 1.30E-07 mg/kg-day 3.00E-04 mg/kg-day 4.34E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.64E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.65E-08 2.83E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 3.06E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.23E-07 2.38E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.43E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.50E-08 2.66E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.54E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.12E-09 1.20E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.06E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.29E-09 2.38E-06 mg/kg-day 2.00E-02 mg/kg-day 1.19E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 8.82E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.44E-10 6.86E-07 mg/kg-day 4.00E-02 mg/kg-day 1.71E-05
Cadmium, diet 4.90E+00 mg/kg 2.94E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.29E-09 mg/kg-day 2.50E-05 mg/kg-day 9.15E-05
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 5.47E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.99E-10 4.25E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.19E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.33E-08 2.48E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 3.24E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.19E-10 2.52E-10 mg/kg-day 5.00E-05 mg/kg-day 5.04E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.81E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.32E-08 1.41E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 1.01E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.89E-08 mg/kg-day 2.00E-02 mg/kg-day 3.95E-06
PCBs (non DLC) 1.38E+00 mg/kg 1.16E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.16E-08 9.02E-08 mg/kg-day 2.00E-05 mg/kg-day 4.51E-03
PCBs, total 1.46E+00 mg/kg 1.23E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.23E-08 9.54E-08 mg/kg-day 2.00E-05 mg/kg-day 4.77E-03
PCB-TEQ 2.21E-05 mg/kg 3.98E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.97E-09 3.10E-13 mg/kg-day 7.00E-10 mg/kg-day 4.42E-04
TCDD-TEQ 4.84E-04 mg/kg 8.72E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.31E-07 6.78E-12 mg/kg-day 7.00E-10 mg/kg-day 9.68E-03
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 1.58E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.23E-04 mg/kg-day 3.00E+00 mg/kg-day 4.11E-05
TPH C9-C18 2.93E+02 mg/kg 1.76E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.37E-05 mg/kg-day 1.00E-02 mg/kg-day 1.37E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.86E-07 1.65E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.92E-07 1.67E-02

RM3-6 Exposure Medium Total (Total PCBs) 5.84E-07 2.21E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.91E-07 2.25E-02
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TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 9.71E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.55E-05 mg/kg-day 1.00E+00 mg/kg-day 7.55E-05

Sediment Antimony 1.92E+00 mg/kg 1.48E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-08 mg/kg-day 4.00E-04 mg/kg-day 2.88E-05
Arsenic, total 1.37E+01 mg/kg 6.33E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.50E-09 4.93E-08 mg/kg-day 3.00E-04 mg/kg-day 1.64E-04
Benzene 2.60E-04 mg/kg 2.00E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.10E-14 1.56E-12 mg/kg-day 4.00E-03 mg/kg-day 3.90E-10
Benzo(a)anthracene 3.26E+00 mg/kg 2.51E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.83E-09 1.95E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 3.80E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.77E-08 2.95E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.69E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.43E-09 3.65E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.64E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.20E-10 1.28E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 2.17E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.03E-10 1.68E-07 mg/kg-day 2.00E-02 mg/kg-day 8.42E-06
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.31E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.14E-11 3.35E-08 mg/kg-day 4.00E-02 mg/kg-day 8.38E-07
Cadmium, diet 8.78E+00 mg/kg 6.77E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.26E-08 mg/kg-day 1.00E-03 mg/kg-day 5.26E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 2.27E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-06 mg/kg-day 1.50E+00 mg/kg-day 1.18E-06
Chrysene 4.55E+00 mg/kg 3.51E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.56E-11 2.73E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 6.97E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.42E-08 mg/kg-day 3.00E-04 mg/kg-day 1.81E-04
Copper 2.80E+02 mg/kg 2.16E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.68E-06 mg/kg-day 4.00E-02 mg/kg-day 4.20E-05
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.29E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.86E-09 4.11E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.72E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.75E-10 1.34E-10 mg/kg-day 5.00E-05 mg/kg-day 2.67E-06
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.01E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.47E-09 1.56E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 4.67E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.63E-06 mg/kg-day 2.40E-02 mg/kg-day 1.51E-04
Mercury, inorganic 5.06E+00 mg/kg 3.90E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-08 mg/kg-day 3.00E-04 mg/kg-day 1.01E-04
Naphthalene 3.05E+00 mg/kg 2.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.83E-08 mg/kg-day 2.00E-02 mg/kg-day 9.14E-07
PCBs (non DLC) 6.19E+00 mg/kg 4.77E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.77E-09 3.71E-08 mg/kg-day 2.00E-05 mg/kg-day 1.85E-03
PCBs, total 6.51E+00 mg/kg 5.02E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.02E-09 3.90E-08 mg/kg-day 2.00E-05 mg/kg-day 1.95E-03
PCB-TEQ 7.69E-05 mg/kg 5.93E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.89E-09 4.61E-13 mg/kg-day 7.00E-10 mg/kg-day 6.58E-04
TCDD-TEQ 1.04E-02 mg/kg 8.01E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.20E-06 6.23E-11 mg/kg-day 7.00E-10 mg/kg-day 8.90E-02
Thallium 2.30E-01 mg/kg 1.77E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-09 mg/kg-day 1.00E-05 mg/kg-day 1.38E-04
TPH C19-C40 3.87E+03 mg/kg 2.98E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.32E-05 mg/kg-day 3.00E+00 mg/kg-day 7.73E-06
TPH C9-C18 5.40E+02 mg/kg 4.16E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.24E-06 mg/kg-day 1.00E-02 mg/kg-day 3.24E-04
Trichloroethene 5.00E-03 mg/kg 3.85E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.77E-13 3.00E-11 mg/kg-day 5.00E-04 mg/kg-day 5.99E-08
Vanadium 3.96E+01 mg/kg 3.05E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.37E-07 mg/kg-day 5.04E-03 mg/kg-day 4.71E-05

Exposure Route Total (Total PCBs) (a) 1.26E-06 9.23E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.26E-06 9.29E-02
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TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 2.47E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.70E-08 1.92E-07 mg/kg-day 3.00E-04 mg/kg-day 6.40E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 2.54E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.86E-08 1.98E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 3.85E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.81E-07 2.99E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.75E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.47E-08 3.70E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.66E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.21E-09 1.29E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.69E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.36E-09 1.31E-06 mg/kg-day 2.00E-02 mg/kg-day 6.56E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.36E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.18E-10 3.39E-07 mg/kg-day 4.00E-02 mg/kg-day 8.48E-06
Cadmium, diet 8.78E+00 mg/kg 5.27E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.10E-09 mg/kg-day 2.50E-05 mg/kg-day 1.64E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 3.55E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.59E-10 2.76E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.35E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.91E-08 4.16E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.34E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.14E-09 1.04E-09 mg/kg-day 5.00E-05 mg/kg-day 2.08E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.04E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.49E-08 1.58E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 2.38E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.85E-07 mg/kg-day 2.00E-02 mg/kg-day 9.26E-06
PCBs (non DLC) 6.19E+00 mg/kg 5.20E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.20E-08 4.05E-07 mg/kg-day 2.00E-05 mg/kg-day 2.02E-02
PCBs, total 6.51E+00 mg/kg 5.47E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.47E-08 4.26E-07 mg/kg-day 2.00E-05 mg/kg-day 2.13E-02
PCB-TEQ 7.69E-05 mg/kg 1.38E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.08E-08 1.08E-12 mg/kg-day 7.00E-10 mg/kg-day 1.54E-03
TCDD-TEQ 1.04E-02 mg/kg 1.87E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.81E-06 1.46E-10 mg/kg-day 7.00E-10 mg/kg-day 2.08E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 2.32E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.81E-04 mg/kg-day 3.00E+00 mg/kg-day 6.02E-05
TPH C9-C18 5.40E+02 mg/kg 3.24E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.52E-05 mg/kg-day 1.00E-02 mg/kg-day 2.52E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 3.30E-06 2.33E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.31E-06 2.33E-01

RM6-9 Exposure Medium Total (Total PCBs) 4.55E-06 3.25E-01
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.58E-06 3.26E-01
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TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 1.01E-05 mg/kg-day NA (mg/kg-day)-1 NA 7.85E-05 mg/kg-day 1.00E+00 mg/kg-day 7.85E-05

Sediment Antimony 2.45E+00 mg/kg 1.89E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.47E-08 mg/kg-day 4.00E-04 mg/kg-day 3.67E-05
Arsenic, total 1.64E+01 mg/kg 7.58E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.14E-08 5.90E-08 mg/kg-day 3.00E-04 mg/kg-day 1.97E-04
Benzene 2.60E-04 mg/kg 2.00E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.10E-14 1.56E-12 mg/kg-day 4.00E-03 mg/kg-day 3.90E-10
Benzo(a)anthracene 3.44E+00 mg/kg 2.65E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.94E-09 2.06E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 3.17E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.31E-08 2.46E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.85E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.81E-09 2.99E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.76E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.29E-10 1.37E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.75E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.85E-10 2.14E-07 mg/kg-day 2.00E-02 mg/kg-day 1.07E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.31E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.41E-11 2.57E-08 mg/kg-day 4.00E-02 mg/kg-day 6.43E-07
Cadmium, diet 1.22E+01 mg/kg 9.40E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.31E-08 mg/kg-day 1.00E-03 mg/kg-day 7.31E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 3.07E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.39E-06 mg/kg-day 1.50E+00 mg/kg-day 1.59E-06
Chrysene 4.75E+00 mg/kg 3.66E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.67E-11 2.85E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 7.10E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.53E-08 mg/kg-day 3.00E-04 mg/kg-day 1.84E-04
Copper 3.08E+02 mg/kg 2.37E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.85E-06 mg/kg-day 4.00E-02 mg/kg-day 4.61E-05
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.78E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.76E-09 2.94E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.52E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.03E-10 1.96E-10 mg/kg-day 5.00E-05 mg/kg-day 3.92E-06
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.86E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.36E-09 1.45E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 4.15E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.22E-06 mg/kg-day 2.40E-02 mg/kg-day 1.34E-04
Mercury, inorganic 6.51E+00 mg/kg 5.02E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.90E-08 mg/kg-day 3.00E-04 mg/kg-day 1.30E-04
Naphthalene 5.92E-01 mg/kg 4.56E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.55E-09 mg/kg-day 2.00E-02 mg/kg-day 1.77E-07
PCBs (non DLC) 8.28E+00 mg/kg 6.38E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.38E-09 4.96E-08 mg/kg-day 2.00E-05 mg/kg-day 2.48E-03
PCBs, total 8.71E+00 mg/kg 6.71E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.71E-09 5.22E-08 mg/kg-day 2.00E-05 mg/kg-day 2.61E-03
PCB-TEQ 8.02E-05 mg/kg 6.18E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.27E-09 4.81E-13 mg/kg-day 7.00E-10 mg/kg-day 6.87E-04
TCDD-TEQ 1.52E-02 mg/kg 1.17E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.76E-06 9.11E-11 mg/kg-day 7.00E-10 mg/kg-day 1.30E-01
Thallium 2.54E-01 mg/kg 1.96E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.52E-09 mg/kg-day 1.00E-05 mg/kg-day 1.52E-04
TPH C19-C40 5.05E+03 mg/kg 3.89E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-05 mg/kg-day 3.00E+00 mg/kg-day 1.01E-05
TPH C9-C18 7.06E+02 mg/kg 5.44E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.23E-06 mg/kg-day 1.00E-02 mg/kg-day 4.23E-04
Trichloroethene 3.50E-03 mg/kg 2.70E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.24E-13 2.10E-11 mg/kg-day 5.00E-04 mg/kg-day 4.20E-08
Vanadium 5.57E+01 mg/kg 4.29E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.34E-07 mg/kg-day 5.04E-03 mg/kg-day 6.62E-05

Exposure Route Total (Total PCBs) (a) 1.81E-06 1.34E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.82E-06 1.35E-01
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TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 2.95E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.43E-08 2.30E-07 mg/kg-day 3.00E-04 mg/kg-day 7.66E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 2.68E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.96E-08 2.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 3.21E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.34E-07 2.49E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.84E-08 3.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.79E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.30E-09 1.39E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.14E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.00E-09 1.67E-06 mg/kg-day 2.00E-02 mg/kg-day 8.33E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.35E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.44E-10 2.60E-07 mg/kg-day 4.00E-02 mg/kg-day 6.51E-06
Cadmium, diet 1.22E+01 mg/kg 7.32E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.70E-09 mg/kg-day 2.50E-05 mg/kg-day 2.28E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 3.71E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.71E-10 2.88E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.83E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.80E-08 2.98E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 1.96E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.14E-09 1.53E-09 mg/kg-day 5.00E-05 mg/kg-day 3.05E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.38E-08 1.47E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 4.62E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.59E-08 mg/kg-day 2.00E-02 mg/kg-day 1.80E-06
PCBs (non DLC) 8.28E+00 mg/kg 6.96E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.96E-08 5.41E-07 mg/kg-day 2.00E-05 mg/kg-day 2.71E-02
PCBs, total 8.71E+00 mg/kg 7.32E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.32E-08 5.69E-07 mg/kg-day 2.00E-05 mg/kg-day 2.85E-02
PCB-TEQ 8.02E-05 mg/kg 1.44E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.17E-08 1.12E-12 mg/kg-day 7.00E-10 mg/kg-day 1.60E-03
TCDD-TEQ 1.52E-02 mg/kg 2.74E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.11E-06 2.13E-10 mg/kg-day 7.00E-10 mg/kg-day 3.04E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 3.03E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.36E-04 mg/kg-day 3.00E+00 mg/kg-day 7.86E-05
TPH C9-C18 7.06E+02 mg/kg 4.24E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.30E-05 mg/kg-day 1.00E-02 mg/kg-day 3.30E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.56E-06 3.37E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.57E-06 3.37E-01

RM6-9East Exposure Medium Total (Total PCBs) 6.36E-06 4.71E-01
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.39E-06 4.72E-01
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TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 7.31E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.69E-05 mg/kg-day 1.00E+00 mg/kg-day 5.69E-05

Sediment Antimony 1.99E+00 mg/kg 1.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.19E-08 mg/kg-day 4.00E-04 mg/kg-day 2.98E-05
Arsenic, total 1.03E+01 mg/kg 4.76E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.14E-09 3.70E-08 mg/kg-day 3.00E-04 mg/kg-day 1.23E-04
Benzene 3.40E-04 mg/kg 2.62E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.44E-14 2.04E-12 mg/kg-day 4.00E-03 mg/kg-day 5.09E-10
Benzo(a)anthracene 4.92E+00 mg/kg 3.79E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.77E-09 2.95E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 4.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.99E-08 3.19E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.12E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.74E-09 3.99E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.41E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.76E-10 1.88E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 3.35E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.69E-10 2.61E-07 mg/kg-day 2.00E-02 mg/kg-day 1.30E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.20E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.61E-11 1.71E-08 mg/kg-day 4.00E-02 mg/kg-day 4.29E-07
Cadmium, diet 5.19E+00 mg/kg 4.00E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.11E-08 mg/kg-day 1.00E-03 mg/kg-day 3.11E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 1.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.18E-06 mg/kg-day 1.50E+00 mg/kg-day 7.87E-07
Chrysene 4.34E+00 mg/kg 3.34E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.44E-11 2.60E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 5.68E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.42E-08 mg/kg-day 3.00E-04 mg/kg-day 1.47E-04
Copper 1.63E+02 mg/kg 1.26E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.77E-07 mg/kg-day 4.00E-02 mg/kg-day 2.44E-05
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.50E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.55E-09 2.72E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 5.79E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.27E-11 4.51E-11 mg/kg-day 5.00E-05 mg/kg-day 9.01E-07
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.58E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.15E-09 1.23E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 4.28E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.33E-06 mg/kg-day 2.40E-02 mg/kg-day 1.39E-04
Mercury, inorganic 3.05E+00 mg/kg 2.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.83E-08 mg/kg-day 3.00E-04 mg/kg-day 6.09E-05
Naphthalene 5.68E-01 mg/kg 4.38E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.40E-09 mg/kg-day 2.00E-02 mg/kg-day 1.70E-07
PCBs (non DLC) 3.45E+00 mg/kg 2.66E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.66E-09 2.07E-08 mg/kg-day 2.00E-05 mg/kg-day 1.03E-03
PCBs, total 3.62E+00 mg/kg 2.79E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.79E-09 2.17E-08 mg/kg-day 2.00E-05 mg/kg-day 1.08E-03
PCB-TEQ 4.69E-05 mg/kg 3.61E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.42E-09 2.81E-13 mg/kg-day 7.00E-10 mg/kg-day 4.02E-04
TCDD-TEQ 2.48E-03 mg/kg 1.91E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.87E-07 1.49E-11 mg/kg-day 7.00E-10 mg/kg-day 2.12E-02
Thallium 1.62E-01 mg/kg 1.25E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.71E-10 mg/kg-day 1.00E-05 mg/kg-day 9.71E-05
TPH C19-C40 2.24E+03 mg/kg 1.73E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.34E-05 mg/kg-day 3.00E+00 mg/kg-day 4.47E-06
TPH C9-C18 2.59E+02 mg/kg 2.00E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.55E-06 mg/kg-day 1.00E-02 mg/kg-day 1.55E-04
Trichloroethene 6.00E-03 mg/kg 4.62E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.13E-13 3.60E-11 mg/kg-day 5.00E-04 mg/kg-day 7.19E-08
Vanadium 2.72E+01 mg/kg 2.10E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-07 mg/kg-day 5.04E-03 mg/kg-day 3.23E-05

Exposure Route Total (Total PCBs) (a) 3.37E-07 2.32E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-07 2.36E-02
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TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 1.85E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.78E-08 1.44E-07 mg/kg-day 3.00E-04 mg/kg-day 4.81E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 3.84E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.80E-08 2.99E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 4.15E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.03E-07 3.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.19E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.79E-08 4.04E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.44E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.78E-09 1.90E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 2.61E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.66E-09 2.03E-06 mg/kg-day 2.00E-02 mg/kg-day 1.02E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.23E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.63E-10 1.74E-07 mg/kg-day 4.00E-02 mg/kg-day 4.34E-06
Cadmium, diet 5.19E+00 mg/kg 3.12E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.42E-09 mg/kg-day 2.50E-05 mg/kg-day 9.69E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 3.39E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.47E-10 2.63E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.54E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.59E-08 2.76E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 4.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.22E-10 3.51E-10 mg/kg-day 5.00E-05 mg/kg-day 7.02E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.60E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.17E-08 1.24E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 4.43E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.45E-08 mg/kg-day 2.00E-02 mg/kg-day 1.72E-06
PCBs (non DLC) 3.45E+00 mg/kg 2.90E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.90E-08 2.26E-07 mg/kg-day 2.00E-05 mg/kg-day 1.13E-02
PCBs, total 3.62E+00 mg/kg 3.04E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.04E-08 2.37E-07 mg/kg-day 2.00E-05 mg/kg-day 1.18E-02
PCB-TEQ 4.69E-05 mg/kg 8.45E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.27E-08 6.57E-13 mg/kg-day 7.00E-10 mg/kg-day 9.38E-04
TCDD-TEQ 2.48E-03 mg/kg 4.47E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.70E-07 3.47E-11 mg/kg-day 7.00E-10 mg/kg-day 4.96E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 1.34E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-04 mg/kg-day 3.00E+00 mg/kg-day 3.49E-05
TPH C9-C18 2.59E+02 mg/kg 1.55E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-05 mg/kg-day 1.00E-02 mg/kg-day 1.21E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.14E-06 6.34E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.15E-06 6.38E-02

RM9-12 Exposure Medium Total (Total PCBs) 1.48E-06 8.66E-02
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.50E-06 8.74E-02
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TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 6.26E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.87E-05 mg/kg-day 1.00E+00 mg/kg-day 4.87E-05

Sediment Antimony 8.75E-01 mg/kg 6.74E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.24E-09 mg/kg-day 4.00E-04 mg/kg-day 1.31E-05
Arsenic, total 4.21E+00 mg/kg 1.95E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.92E-09 1.51E-08 mg/kg-day 3.00E-04 mg/kg-day 5.05E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.98E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-09 1.54E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.34E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.71E-08 1.82E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.89E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.11E-09 2.25E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.33E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.73E-11 1.04E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 8.71E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.22E-10 6.77E-08 mg/kg-day 2.00E-02 mg/kg-day 3.39E-06
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.28E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.34E-12 9.95E-09 mg/kg-day 4.00E-02 mg/kg-day 2.49E-07
Cadmium, diet 4.12E+00 mg/kg 3.17E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-08 mg/kg-day 1.00E-03 mg/kg-day 2.47E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 5.37E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.18E-07 mg/kg-day 1.50E+00 mg/kg-day 2.78E-07
Chrysene 3.60E+00 mg/kg 2.77E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.03E-11 2.16E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 5.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.93E-08 mg/kg-day 3.00E-04 mg/kg-day 1.31E-04
Copper 1.11E+02 mg/kg 8.55E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.65E-07 mg/kg-day 4.00E-02 mg/kg-day 1.66E-05
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.54E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.85E-09 1.97E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 5.29E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.47E-11 4.12E-11 mg/kg-day 5.00E-05 mg/kg-day 8.23E-07
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.46E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-09 1.13E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 4.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.46E-06 mg/kg-day 2.40E-02 mg/kg-day 1.44E-04
Mercury, inorganic 2.04E+00 mg/kg 1.57E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-08 mg/kg-day 3.00E-04 mg/kg-day 4.08E-05
Naphthalene 3.72E-01 mg/kg 2.87E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-09 mg/kg-day 2.00E-02 mg/kg-day 1.11E-07
PCBs (non DLC) 2.92E+00 mg/kg 2.25E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.25E-09 1.75E-08 mg/kg-day 2.00E-05 mg/kg-day 8.75E-04
PCBs, total 3.03E+00 mg/kg 2.33E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.33E-09 1.82E-08 mg/kg-day 2.00E-05 mg/kg-day 9.08E-04
PCB-TEQ 1.93E-05 mg/kg 1.49E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.23E-09 1.16E-13 mg/kg-day 7.00E-10 mg/kg-day 1.65E-04
TCDD-TEQ 4.70E-04 mg/kg 3.62E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.43E-08 2.82E-12 mg/kg-day 7.00E-10 mg/kg-day 4.02E-03
Thallium 1.02E-01 mg/kg 7.86E-11 mg/kg-day NA (mg/kg-day)-1 NA 6.11E-10 mg/kg-day 1.00E-05 mg/kg-day 6.11E-05
TPH C19-C40 1.88E+03 mg/kg 1.45E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-05 mg/kg-day 3.00E+00 mg/kg-day 3.76E-06
TPH C9-C18 1.87E+02 mg/kg 1.44E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-06 mg/kg-day 1.00E-02 mg/kg-day 1.12E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 2.10E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-07 mg/kg-day 5.04E-03 mg/kg-day 3.23E-05

Exposure Route Total (Total PCBs) (a) 8.35E-08 5.62E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.56E-08 5.75E-03
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TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 7.58E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.14E-08 5.90E-08 mg/kg-day 3.00E-04 mg/kg-day 1.97E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.01E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.46E-08 1.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.37E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.73E-07 1.85E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.93E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.14E-08 2.28E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.35E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.86E-10 1.05E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 6.78E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.50E-10 5.28E-07 mg/kg-day 2.00E-02 mg/kg-day 2.64E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.46E-11 1.01E-07 mg/kg-day 4.00E-02 mg/kg-day 2.52E-06
Cadmium, diet 4.12E+00 mg/kg 2.47E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.92E-09 mg/kg-day 2.50E-05 mg/kg-day 7.69E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 2.81E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.05E-10 2.19E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.57E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.87E-08 2.00E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 4.12E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.60E-10 3.21E-10 mg/kg-day 5.00E-05 mg/kg-day 6.42E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.47E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.08E-08 1.15E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 2.90E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.26E-08 mg/kg-day 2.00E-02 mg/kg-day 1.13E-06
PCBs (non DLC) 2.92E+00 mg/kg 2.45E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.45E-08 1.91E-07 mg/kg-day 2.00E-05 mg/kg-day 9.54E-03
PCBs, total 3.03E+00 mg/kg 2.55E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.55E-08 1.98E-07 mg/kg-day 2.00E-05 mg/kg-day 9.90E-03
PCB-TEQ 1.93E-05 mg/kg 3.48E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.21E-09 2.70E-13 mg/kg-day 7.00E-10 mg/kg-day 3.86E-04
TCDD-TEQ 4.70E-04 mg/kg 8.46E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.27E-07 6.58E-12 mg/kg-day 7.00E-10 mg/kg-day 9.40E-03
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 1.13E-05 mg/kg-day NA (mg/kg-day)-1 NA 8.78E-05 mg/kg-day 3.00E+00 mg/kg-day 2.93E-05
TPH C9-C18 1.87E+02 mg/kg 1.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.73E-06 mg/kg-day 1.00E-02 mg/kg-day 8.73E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.05E-07 2.05E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.10E-07 2.05E-02

RM12-15 Exposure Medium Total (Total PCBs) 4.89E-07 2.61E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.95E-07 2.63E-02
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TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 3.33E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.59E-05 mg/kg-day 1.00E+00 mg/kg-day 2.59E-05

Sediment Antimony 3.88E+00 mg/kg 2.99E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.33E-08 mg/kg-day 4.00E-04 mg/kg-day 5.81E-05
Arsenic, total 4.23E+00 mg/kg 1.96E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.93E-09 1.52E-08 mg/kg-day 3.00E-04 mg/kg-day 5.07E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.21E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.34E-09 2.49E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 3.71E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.71E-08 2.89E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.71E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.71E-09 2.89E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.68E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.23E-10 1.31E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 7.78E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.09E-11 6.05E-09 mg/kg-day 2.00E-02 mg/kg-day 3.03E-07
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.06E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.50E-11 1.60E-08 mg/kg-day 4.00E-02 mg/kg-day 4.00E-07
Cadmium, diet 1.22E+00 mg/kg 9.40E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.31E-09 mg/kg-day 1.00E-03 mg/kg-day 7.31E-06
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 2.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.68E-07 mg/kg-day 1.50E+00 mg/kg-day 1.12E-07
Chrysene 5.04E+00 mg/kg 3.88E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.84E-11 3.02E-08 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 3.10E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.41E-08 mg/kg-day 3.00E-04 mg/kg-day 8.03E-05
Copper 6.46E+01 mg/kg 4.98E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.87E-07 mg/kg-day 4.00E-02 mg/kg-day 9.68E-06
Dibenz(a,h)anthracene 8.86E-01 mg/kg 6.83E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.98E-09 5.31E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 5.63E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.00E-11 4.38E-11 mg/kg-day 5.00E-05 mg/kg-day 8.75E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.73E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.26E-09 1.34E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 2.91E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.27E-06 mg/kg-day 2.40E-02 mg/kg-day 9.44E-05
Mercury, inorganic 4.88E-01 mg/kg 3.76E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.92E-09 mg/kg-day 3.00E-04 mg/kg-day 9.75E-06
Naphthalene 4.63E-01 mg/kg 3.57E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.77E-09 mg/kg-day 2.00E-02 mg/kg-day 1.39E-07
PCBs (non DLC) 1.06E+00 mg/kg 8.17E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.17E-10 6.35E-09 mg/kg-day 2.00E-05 mg/kg-day 3.18E-04
PCBs, total 1.18E+00 mg/kg 9.09E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.09E-10 7.07E-09 mg/kg-day 2.00E-05 mg/kg-day 3.54E-04
PCB-TEQ 1.90E-05 mg/kg 1.46E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.20E-09 1.14E-13 mg/kg-day 7.00E-10 mg/kg-day 1.63E-04
TCDD-TEQ 6.56E-06 mg/kg 5.05E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.58E-10 3.93E-14 mg/kg-day 7.00E-10 mg/kg-day 5.62E-05
Thallium 7.63E-02 mg/kg 5.88E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.57E-10 mg/kg-day 1.00E-05 mg/kg-day 4.57E-05
TPH C19-C40 1.38E+03 mg/kg 1.06E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.27E-06 mg/kg-day 3.00E+00 mg/kg-day 2.76E-06
TPH C9-C18 1.53E+02 mg/kg 1.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.17E-07 mg/kg-day 1.00E-02 mg/kg-day 9.17E-05
Trichloroethene 3.00E-04 mg/kg 2.31E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.06E-14 1.80E-12 mg/kg-day 5.00E-04 mg/kg-day 3.60E-09
Vanadium 1.28E+01 mg/kg 9.86E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.67E-08 mg/kg-day 5.04E-03 mg/kg-day 1.52E-05

Exposure Route Total (Total PCBs) (a) 4.33E-08 9.03E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.54E-08 1.03E-03

Page 13 of 15
AECOM

Final

July 2017



TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 7.62E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.14E-08 5.92E-08 mg/kg-day 3.00E-04 mg/kg-day 1.97E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.25E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.37E-08 2.52E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 3.76E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.75E-07 2.93E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.75E-08 2.93E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.70E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.24E-09 1.32E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 6.06E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.49E-11 4.72E-08 mg/kg-day 2.00E-02 mg/kg-day 2.36E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.08E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.52E-10 1.62E-07 mg/kg-day 4.00E-02 mg/kg-day 4.05E-06
Cadmium, diet 1.22E+00 mg/kg 7.32E-11 mg/kg-day NA (mg/kg-day)-1 NA 5.70E-10 mg/kg-day 2.50E-05 mg/kg-day 2.28E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 3.93E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.87E-10 3.06E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 6.91E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.05E-08 5.38E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 4.38E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.01E-10 3.41E-10 mg/kg-day 5.00E-05 mg/kg-day 6.82E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.75E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08 1.36E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 3.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.81E-08 mg/kg-day 2.00E-02 mg/kg-day 1.41E-06
PCBs (non DLC) 1.06E+00 mg/kg 8.91E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.91E-09 6.93E-08 mg/kg-day 2.00E-05 mg/kg-day 3.46E-03
PCBs, total 1.18E+00 mg/kg 9.92E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.92E-09 7.71E-08 mg/kg-day 2.00E-05 mg/kg-day 3.86E-03
PCB-TEQ 1.90E-05 mg/kg 3.42E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.13E-09 2.66E-13 mg/kg-day 7.00E-10 mg/kg-day 3.80E-04
TCDD-TEQ 6.56E-06 mg/kg 1.18E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.77E-09 9.19E-14 mg/kg-day 7.00E-10 mg/kg-day 1.31E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 8.28E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.44E-05 mg/kg-day 3.00E+00 mg/kg-day 2.15E-05
TPH C9-C18 1.53E+02 mg/kg 9.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.14E-06 mg/kg-day 1.00E-02 mg/kg-day 7.14E-04
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.15E-07 4.96E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.19E-07 4.95E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 4.58E-07 5.86E-03
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.64E-07 5.98E-03
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TABLE 7.26.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) 2.72E-06 7.98E-02
Sitewide Surface Water (c) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.75E-06 8.20E-02

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 3.55E-06 1.25E-01
PCB-TEQ & PCBs (non DLC) (b) 3.59E-06 1.28E-01

River Mile 3-6
Total PCBs (a) 3.30E-06 1.02E-01
PCB-TEQ & PCBs (non DLC) (b) 3.34E-06 1.04E-01

River Mile 6-9
Total PCBs (a) 7.27E-06 4.05E-01
PCB-TEQ & PCBs (non DLC) (b) 7.33E-06 4.08E-01

River Mile 6-9 East Bank

Total PCBs (a) 9.08E-06 5.51E-01
PCB-TEQ & PCBs (non DLC) (b) 9.14E-06 5.54E-01

River Mile 9-12

Total PCBs (a) 4.20E-06 1.66E-01
PCB-TEQ & PCBs (non DLC) (b) 4.25E-06 1.69E-01

River Mile 12-15

Total PCBs (a) 3.21E-06 1.06E-01
PCB-TEQ & PCBs (non DLC) (b) 3.25E-06 1.08E-01

River Mile 15-17.4

Total PCBs (a) 3.18E-06 8.57E-02
PCB-TEQ & PCBs (non DLC) (b) 3.22E-06 8.80E-02

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk
Sediment Accessible RM0-3 Ingestion

Surface Aluminum 1.15E+04 mg/kg 3.67E-05 mg/kg-day 3.67E-05 (mg/kg-day)-1 NA
Sediment Antimony 8.56E-01 mg/kg 2.73E-09 mg/kg-day 2.73E-09 (mg/kg-day)-1 NA

Arsenic, total 1.07E+01 mg/kg 2.05E-08 mg/kg-day 2.05E-08 (mg/kg-day)-1 3.07E-08
Benzene 5.60E-04 mg/kg 1.79E-12 mg/kg-day 1.79E-12 (mg/kg-day)-1 9.82E-14
Benzo(a)anthracene 2.70E+00 mg/kg 2.17E-08 mg/kg-day 2.17E-08 (mg/kg-day)-1 1.58E-08
Benzo(a)pyrene 3.66E+00 mg/kg 2.94E-08 mg/kg-day 2.94E-08 (mg/kg-day)-1 2.14E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.97E-08 mg/kg-day 2.97E-08 (mg/kg-day)-1 2.17E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.64E-08 mg/kg-day 1.64E-08 (mg/kg-day)-1 1.19E-09
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 2.52E-08 mg/kg-day 2.52E-08 (mg/kg-day)-1 3.53E-10
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.32E-08 mg/kg-day 2.32E-08 (mg/kg-day)-1 1.69E-10
Cadmium, diet 2.98E+00 mg/kg 9.50E-09 mg/kg-day 9.50E-09 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg 6.24E-08 mg/kg-day 6.24E-08 (mg/kg-day)-1 3.12E-08
Chromium, total 1.18E+02 mg/kg 3.76E-07 mg/kg-day 3.76E-07 (mg/kg-day)-1 NA
Chrysene 3.65E+00 mg/kg 2.93E-08 mg/kg-day 2.93E-08 (mg/kg-day)-1 2.14E-10
Cobalt 8.67E+00 mg/kg 2.76E-08 mg/kg-day 2.76E-08 (mg/kg-day)-1 NA
Copper 1.53E+02 mg/kg 4.88E-07 mg/kg-day 4.88E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.34E-09 mg/kg-day 3.34E-09 (mg/kg-day)-1 2.44E-08
Dieldrin 8.12E-03 mg/kg 2.59E-11 mg/kg-day 2.59E-11 (mg/kg-day)-1 4.14E-10
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.59E-08 mg/kg-day 1.59E-08 (mg/kg-day)-1 1.16E-08
Manganese, nondiet 3.54E+02 mg/kg 1.13E-06 mg/kg-day 1.13E-06 (mg/kg-day)-1 NA
Mercury, inorganic 2.60E+00 mg/kg 8.29E-09 mg/kg-day 8.29E-09 (mg/kg-day)-1 NA
Naphthalene 5.16E-01 mg/kg 1.64E-09 mg/kg-day 1.64E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 2.51E+00 mg/kg 8.00E-09 mg/kg-day 8.00E-09 (mg/kg-day)-1 8.00E-09
PCBs, total 2.64E+00 mg/kg 8.42E-09 mg/kg-day 8.42E-09 (mg/kg-day)-1 8.42E-09
PCB-TEQ 3.26E-05 mg/kg 1.04E-13 mg/kg-day 1.04E-13 (mg/kg-day)-1 1.56E-08
TCDD-TEQ 1.17E-03 mg/kg 3.73E-12 mg/kg-day 3.73E-12 (mg/kg-day)-1 5.59E-07
Thallium 1.90E-01 mg/kg 6.06E-10 mg/kg-day 6.06E-10 (mg/kg-day)-1 NA
TPH C19-C40 2.19E+03 mg/kg 6.98E-06 mg/kg-day 6.98E-06 (mg/kg-day)-1 NA
TPH C9-C18 2.44E+02 mg/kg 7.78E-07 mg/kg-day 7.78E-07 (mg/kg-day)-1 NA
Trichloroethene 2.10E-03 mg/kg 1.68E-11 mg/kg-day 1.68E-11 (mg/kg-day)-1 7.75E-13
Vanadium 2.95E+01 mg/kg 9.40E-08 mg/kg-day 9.40E-08 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 9.20E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.35E-07

Intake/Exposure 
Concentration
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TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.07E+01 mg/kg 2.63E-08 mg/kg-day 2.63E-08 (mg/kg-day)-1 3.95E-08
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.70E+00 mg/kg 4.42E-08 mg/kg-day 4.42E-08 (mg/kg-day)-1 3.23E-08
Benzo(a)pyrene 3.66E+00 mg/kg 5.99E-08 mg/kg-day 5.99E-08 (mg/kg-day)-1 4.37E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 6.06E-08 mg/kg-day 6.06E-08 (mg/kg-day)-1 4.42E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 3.34E-08 mg/kg-day 3.34E-08 (mg/kg-day)-1 2.44E-09
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 6.49E-08 mg/kg-day 6.49E-08 (mg/kg-day)-1 9.09E-10
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 4.73E-08 mg/kg-day 4.73E-08 (mg/kg-day)-1 3.45E-10
Cadmium, diet 2.98E+00 mg/kg 2.44E-10 mg/kg-day 2.44E-10 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.65E+00 mg/kg 5.98E-08 mg/kg-day 5.98E-08 (mg/kg-day)-1 4.36E-10
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 6.81E-09 mg/kg-day 6.81E-09 (mg/kg-day)-1 4.97E-08
Dieldrin 8.12E-03 mg/kg 6.66E-11 mg/kg-day 6.66E-11 (mg/kg-day)-1 1.07E-09
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 3.24E-08 mg/kg-day 3.24E-08 (mg/kg-day)-1 2.37E-08
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.16E-01 mg/kg 5.50E-09 mg/kg-day 5.50E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 2.51E+00 mg/kg 2.88E-08 mg/kg-day 2.88E-08 (mg/kg-day)-1 2.88E-08
PCBs, total 2.64E+00 mg/kg 3.03E-08 mg/kg-day 3.03E-08 (mg/kg-day)-1 3.03E-08
PCB-TEQ 3.26E-05 mg/kg 8.02E-14 mg/kg-day 8.02E-14 (mg/kg-day)-1 1.20E-08
TCDD-TEQ 1.17E-03 mg/kg 2.88E-12 mg/kg-day 2.88E-12 (mg/kg-day)-1 4.32E-07
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.19E+03 mg/kg 1.80E-05 mg/kg-day 1.80E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.44E+02 mg/kg 2.00E-06 mg/kg-day 2.00E-06 (mg/kg-day)-1 NA
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.09E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.10E-06

RM0-3 Exposure Medium Total (Total PCBs) 2.01E-06
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.04E-06
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TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion
Surface Aluminum 1.19E+04 mg/kg 3.79E-05 mg/kg-day 3.79E-05 (mg/kg-day)-1 NA

Sediment Antimony 2.44E+00 mg/kg 7.78E-09 mg/kg-day 7.78E-09 (mg/kg-day)-1 NA
Arsenic, total 9.29E+00 mg/kg 1.78E-08 mg/kg-day 1.78E-08 (mg/kg-day)-1 2.67E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.74E-08 mg/kg-day 3.74E-08 (mg/kg-day)-1 2.73E-08
Benzo(a)pyrene 3.92E+00 mg/kg 3.14E-08 mg/kg-day 3.14E-08 (mg/kg-day)-1 2.30E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.52E-08 mg/kg-day 3.52E-08 (mg/kg-day)-1 2.57E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.58E-08 mg/kg-day 1.58E-08 (mg/kg-day)-1 1.15E-09
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.63E-07 mg/kg-day 1.63E-07 (mg/kg-day)-1 2.28E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 9.07E-08 mg/kg-day 9.07E-08 (mg/kg-day)-1 6.62E-10
Cadmium, diet 4.90E+00 mg/kg 1.56E-08 mg/kg-day 1.56E-08 (mg/kg-day)-1 NA
Chromium, hexavalent 5.39E+00 mg/kg 4.32E-08 mg/kg-day 4.32E-08 (mg/kg-day)-1 2.16E-08
Chromium, total 1.34E+02 mg/kg 4.27E-07 mg/kg-day 4.27E-07 (mg/kg-day)-1 NA
Chrysene 7.01E+00 mg/kg 5.62E-08 mg/kg-day 5.62E-08 (mg/kg-day)-1 4.11E-10
Cobalt 9.35E+00 mg/kg 2.98E-08 mg/kg-day 2.98E-08 (mg/kg-day)-1 NA
Copper 1.86E+02 mg/kg 5.93E-07 mg/kg-day 5.93E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.28E-09 mg/kg-day 3.28E-09 (mg/kg-day)-1 2.40E-08
Dieldrin 5.40E-03 mg/kg 1.72E-11 mg/kg-day 1.72E-11 (mg/kg-day)-1 2.75E-10
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.86E-08 mg/kg-day 1.86E-08 (mg/kg-day)-1 1.36E-08
Manganese, nondiet 4.57E+02 mg/kg 1.46E-06 mg/kg-day 1.46E-06 (mg/kg-day)-1 NA
Mercury, inorganic 2.78E+00 mg/kg 8.86E-09 mg/kg-day 8.86E-09 (mg/kg-day)-1 NA
Naphthalene 1.30E+00 mg/kg 4.14E-09 mg/kg-day 4.14E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 1.38E+00 mg/kg 4.40E-09 mg/kg-day 4.40E-09 (mg/kg-day)-1 4.40E-09
PCBs, total 1.46E+00 mg/kg 4.65E-09 mg/kg-day 4.65E-09 (mg/kg-day)-1 4.65E-09
PCB-TEQ 2.21E-05 mg/kg 7.05E-14 mg/kg-day 7.05E-14 (mg/kg-day)-1 1.06E-08
TCDD-TEQ 4.84E-04 mg/kg 1.54E-12 mg/kg-day 1.54E-12 (mg/kg-day)-1 2.31E-07
Thallium 2.04E-01 mg/kg 6.50E-10 mg/kg-day 6.50E-10 (mg/kg-day)-1 NA
TPH C19-C40 2.64E+03 mg/kg 8.42E-06 mg/kg-day 8.42E-06 (mg/kg-day)-1 NA
TPH C9-C18 2.93E+02 mg/kg 9.34E-07 mg/kg-day 9.34E-07 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.98E+01 mg/kg 9.50E-08 mg/kg-day 9.50E-08 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 6.09E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.20E-07
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TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.29E+00 mg/kg 2.29E-08 mg/kg-day 2.29E-08 (mg/kg-day)-1 3.43E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.66E+00 mg/kg 7.63E-08 mg/kg-day 7.63E-08 (mg/kg-day)-1 5.57E-08
Benzo(a)pyrene 3.92E+00 mg/kg 6.42E-08 mg/kg-day 6.42E-08 (mg/kg-day)-1 4.68E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 7.19E-08 mg/kg-day 7.19E-08 (mg/kg-day)-1 5.25E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 3.23E-08 mg/kg-day 3.23E-08 (mg/kg-day)-1 2.35E-09
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 4.18E-07 mg/kg-day 4.18E-07 (mg/kg-day)-1 5.85E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.85E-07 mg/kg-day 1.85E-07 (mg/kg-day)-1 1.35E-09
Cadmium, diet 4.90E+00 mg/kg 4.02E-10 mg/kg-day 4.02E-10 (mg/kg-day)-1 NA
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 7.01E+00 mg/kg 1.15E-07 mg/kg-day 1.15E-07 (mg/kg-day)-1 8.38E-10
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 6.70E-09 mg/kg-day 6.70E-09 (mg/kg-day)-1 4.89E-08
Dieldrin 5.40E-03 mg/kg 4.43E-11 mg/kg-day 4.43E-11 (mg/kg-day)-1 7.08E-10
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 3.80E-08 mg/kg-day 3.80E-08 (mg/kg-day)-1 2.77E-08
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 1.30E+00 mg/kg 1.39E-08 mg/kg-day 1.39E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 1.38E+00 mg/kg 1.58E-08 mg/kg-day 1.58E-08 (mg/kg-day)-1 1.58E-08
PCBs, total 1.46E+00 mg/kg 1.68E-08 mg/kg-day 1.68E-08 (mg/kg-day)-1 1.68E-08
PCB-TEQ 2.21E-05 mg/kg 5.44E-14 mg/kg-day 5.44E-14 (mg/kg-day)-1 8.15E-09
TCDD-TEQ 4.84E-04 mg/kg 1.19E-12 mg/kg-day 1.19E-12 (mg/kg-day)-1 1.79E-07
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.64E+03 mg/kg 2.16E-05 mg/kg-day 2.16E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.93E+02 mg/kg 2.40E-06 mg/kg-day 2.40E-06 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 8.94E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.01E-07

RM3-6 Exposure Medium Total (Total PCBs) 1.50E-06
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.52E-06

Page 4 of 15
AECOM

Final

July 2017



TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion
Surface Aluminum 1.26E+04 mg/kg 4.02E-05 mg/kg-day 4.02E-05 (mg/kg-day)-1 NA

Sediment Antimony 1.92E+00 mg/kg 6.12E-09 mg/kg-day 6.12E-09 (mg/kg-day)-1 NA
Arsenic, total 1.37E+01 mg/kg 2.62E-08 mg/kg-day 2.62E-08 (mg/kg-day)-1 3.93E-08
Benzene 2.60E-04 mg/kg 8.29E-13 mg/kg-day 8.29E-13 (mg/kg-day)-1 4.56E-14
Benzo(a)anthracene 3.26E+00 mg/kg 2.62E-08 mg/kg-day 2.62E-08 (mg/kg-day)-1 1.91E-08
Benzo(a)pyrene 4.93E+00 mg/kg 3.96E-08 mg/kg-day 3.96E-08 (mg/kg-day)-1 2.89E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.89E-08 mg/kg-day 4.89E-08 (mg/kg-day)-1 3.57E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.71E-08 mg/kg-day 1.71E-08 (mg/kg-day)-1 1.25E-09
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 8.96E-08 mg/kg-day 8.96E-08 (mg/kg-day)-1 1.25E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.48E-08 mg/kg-day 4.48E-08 (mg/kg-day)-1 3.27E-10
Cadmium, diet 8.78E+00 mg/kg 2.80E-08 mg/kg-day 2.80E-08 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.95E+02 mg/kg 9.40E-07 mg/kg-day 9.40E-07 (mg/kg-day)-1 NA
Chrysene 4.55E+00 mg/kg 3.65E-08 mg/kg-day 3.65E-08 (mg/kg-day)-1 2.66E-10
Cobalt 9.05E+00 mg/kg 2.89E-08 mg/kg-day 2.89E-08 (mg/kg-day)-1 NA
Copper 2.80E+02 mg/kg 8.93E-07 mg/kg-day 8.93E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.50E-09 mg/kg-day 5.50E-09 (mg/kg-day)-1 4.02E-08
Dieldrin 2.23E-02 mg/kg 7.11E-11 mg/kg-day 7.11E-11 (mg/kg-day)-1 1.14E-09
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.09E-08 mg/kg-day 2.09E-08 (mg/kg-day)-1 1.53E-08
Manganese, nondiet 6.06E+02 mg/kg 1.93E-06 mg/kg-day 1.93E-06 (mg/kg-day)-1 NA
Mercury, inorganic 5.06E+00 mg/kg 1.61E-08 mg/kg-day 1.61E-08 (mg/kg-day)-1 NA
Naphthalene 3.05E+00 mg/kg 9.72E-09 mg/kg-day 9.72E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 6.19E+00 mg/kg 1.97E-08 mg/kg-day 1.97E-08 (mg/kg-day)-1 1.97E-08
PCBs, total 6.51E+00 mg/kg 2.08E-08 mg/kg-day 2.08E-08 (mg/kg-day)-1 2.08E-08
PCB-TEQ 7.69E-05 mg/kg 2.45E-13 mg/kg-day 2.45E-13 (mg/kg-day)-1 3.68E-08
TCDD-TEQ 1.04E-02 mg/kg 3.32E-11 mg/kg-day 3.32E-11 (mg/kg-day)-1 4.97E-06
Thallium 2.30E-01 mg/kg 7.33E-10 mg/kg-day 7.33E-10 (mg/kg-day)-1 NA
TPH C19-C40 3.87E+03 mg/kg 1.23E-05 mg/kg-day 1.23E-05 (mg/kg-day)-1 NA
TPH C9-C18 5.40E+02 mg/kg 1.72E-06 mg/kg-day 1.72E-06 (mg/kg-day)-1 NA
Trichloroethene 5.00E-03 mg/kg 4.01E-11 mg/kg-day 4.01E-11 (mg/kg-day)-1 1.85E-12
Vanadium 3.96E+01 mg/kg 1.26E-07 mg/kg-day 1.26E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 5.44E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.47E-06

Page 5 of 15
AECOM

Final

July 2017



TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.37E+01 mg/kg 3.37E-08 mg/kg-day 3.37E-08 (mg/kg-day)-1 5.06E-08
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.26E+00 mg/kg 5.34E-08 mg/kg-day 5.34E-08 (mg/kg-day)-1 3.90E-08
Benzo(a)pyrene 4.93E+00 mg/kg 8.07E-08 mg/kg-day 8.07E-08 (mg/kg-day)-1 5.89E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 9.97E-08 mg/kg-day 9.97E-08 (mg/kg-day)-1 7.28E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 3.49E-08 mg/kg-day 3.49E-08 (mg/kg-day)-1 2.55E-09
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 2.30E-07 mg/kg-day 2.30E-07 (mg/kg-day)-1 3.23E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 9.15E-08 mg/kg-day 9.15E-08 (mg/kg-day)-1 6.68E-10
Cadmium, diet 8.78E+00 mg/kg 7.20E-10 mg/kg-day 7.20E-10 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.55E+00 mg/kg 7.45E-08 mg/kg-day 7.45E-08 (mg/kg-day)-1 5.44E-10
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.12E-08 mg/kg-day 1.12E-08 (mg/kg-day)-1 8.20E-08
Dieldrin 2.23E-02 mg/kg 1.83E-10 mg/kg-day 1.83E-10 (mg/kg-day)-1 2.93E-09
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 4.27E-08 mg/kg-day 4.27E-08 (mg/kg-day)-1 3.12E-08
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.05E+00 mg/kg 3.25E-08 mg/kg-day 3.25E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 6.19E+00 mg/kg 7.11E-08 mg/kg-day 7.11E-08 (mg/kg-day)-1 7.11E-08
PCBs, total 6.51E+00 mg/kg 7.47E-08 mg/kg-day 7.47E-08 (mg/kg-day)-1 7.47E-08
PCB-TEQ 7.69E-05 mg/kg 1.89E-13 mg/kg-day 1.89E-13 (mg/kg-day)-1 2.84E-08
TCDD-TEQ 1.04E-02 mg/kg 2.56E-11 mg/kg-day 2.56E-11 (mg/kg-day)-1 3.84E-06
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 3.87E+03 mg/kg 3.17E-05 mg/kg-day 3.17E-05 (mg/kg-day)-1 NA
TPH C9-C18 5.40E+02 mg/kg 4.43E-06 mg/kg-day 4.43E-06 (mg/kg-day)-1 NA
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.79E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.81E-06

RM6-9 Exposure Medium Total (Total PCBs) 1.02E-05
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.03E-05
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TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion
Surface Aluminum 1.31E+04 mg/kg 4.18E-05 mg/kg-day 4.18E-05 (mg/kg-day)-1 NA

Sediment Antimony 2.45E+00 mg/kg 7.81E-09 mg/kg-day 7.81E-09 (mg/kg-day)-1 NA
Arsenic, total 1.64E+01 mg/kg 3.14E-08 mg/kg-day 3.14E-08 (mg/kg-day)-1 4.71E-08
Benzene 2.60E-04 mg/kg 8.29E-13 mg/kg-day 8.29E-13 (mg/kg-day)-1 4.56E-14
Benzo(a)anthracene 3.44E+00 mg/kg 2.76E-08 mg/kg-day 2.76E-08 (mg/kg-day)-1 2.01E-08
Benzo(a)pyrene 4.11E+00 mg/kg 3.30E-08 mg/kg-day 3.30E-08 (mg/kg-day)-1 2.41E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 4.00E-08 mg/kg-day 4.00E-08 (mg/kg-day)-1 2.92E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.84E-08 mg/kg-day 1.84E-08 (mg/kg-day)-1 1.34E-09
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 1.14E-07 mg/kg-day 1.14E-07 (mg/kg-day)-1 1.59E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.44E-08 mg/kg-day 3.44E-08 (mg/kg-day)-1 2.51E-10
Cadmium, diet 1.22E+01 mg/kg 3.89E-08 mg/kg-day 3.89E-08 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 3.99E+02 mg/kg 1.27E-06 mg/kg-day 1.27E-06 (mg/kg-day)-1 NA
Chrysene 4.75E+00 mg/kg 3.81E-08 mg/kg-day 3.81E-08 (mg/kg-day)-1 2.78E-10
Cobalt 9.22E+00 mg/kg 2.94E-08 mg/kg-day 2.94E-08 (mg/kg-day)-1 NA
Copper 3.08E+02 mg/kg 9.82E-07 mg/kg-day 9.82E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.94E-09 mg/kg-day 3.94E-09 (mg/kg-day)-1 2.88E-08
Dieldrin 3.27E-02 mg/kg 1.04E-10 mg/kg-day 1.04E-10 (mg/kg-day)-1 1.67E-09
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.94E-08 mg/kg-day 1.94E-08 (mg/kg-day)-1 1.42E-08
Manganese, nondiet 5.38E+02 mg/kg 1.72E-06 mg/kg-day 1.72E-06 (mg/kg-day)-1 NA
Mercury, inorganic 6.51E+00 mg/kg 2.08E-08 mg/kg-day 2.08E-08 (mg/kg-day)-1 NA
Naphthalene 5.92E-01 mg/kg 1.89E-09 mg/kg-day 1.89E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 8.28E+00 mg/kg 2.64E-08 mg/kg-day 2.64E-08 (mg/kg-day)-1 2.64E-08
PCBs, total 8.71E+00 mg/kg 2.78E-08 mg/kg-day 2.78E-08 (mg/kg-day)-1 2.78E-08
PCB-TEQ 8.02E-05 mg/kg 2.56E-13 mg/kg-day 2.56E-13 (mg/kg-day)-1 3.84E-08
TCDD-TEQ 1.52E-02 mg/kg 4.85E-11 mg/kg-day 4.85E-11 (mg/kg-day)-1 7.27E-06
Thallium 2.54E-01 mg/kg 8.10E-10 mg/kg-day 8.10E-10 (mg/kg-day)-1 NA
TPH C19-C40 5.05E+03 mg/kg 1.61E-05 mg/kg-day 1.61E-05 (mg/kg-day)-1 NA
TPH C9-C18 7.06E+02 mg/kg 2.25E-06 mg/kg-day 2.25E-06 (mg/kg-day)-1 NA
Trichloroethene 3.50E-03 mg/kg 2.81E-11 mg/kg-day 2.81E-11 (mg/kg-day)-1 1.29E-12
Vanadium 5.57E+01 mg/kg 1.78E-07 mg/kg-day 1.78E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 7.68E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.72E-06
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TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.64E+01 mg/kg 4.03E-08 mg/kg-day 4.03E-08 (mg/kg-day)-1 6.05E-08
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.44E+00 mg/kg 5.63E-08 mg/kg-day 5.63E-08 (mg/kg-day)-1 4.11E-08
Benzo(a)pyrene 4.11E+00 mg/kg 6.73E-08 mg/kg-day 6.73E-08 (mg/kg-day)-1 4.91E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 8.17E-08 mg/kg-day 8.17E-08 (mg/kg-day)-1 5.96E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 3.75E-08 mg/kg-day 3.75E-08 (mg/kg-day)-1 2.74E-09
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.93E-07 mg/kg-day 2.93E-07 (mg/kg-day)-1 4.10E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 7.02E-08 mg/kg-day 7.02E-08 (mg/kg-day)-1 5.13E-10
Cadmium, diet 1.22E+01 mg/kg 1.00E-09 mg/kg-day 1.00E-09 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.75E+00 mg/kg 7.78E-08 mg/kg-day 7.78E-08 (mg/kg-day)-1 5.68E-10
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 8.04E-09 mg/kg-day 8.04E-09 (mg/kg-day)-1 5.87E-08
Dieldrin 3.27E-02 mg/kg 2.68E-10 mg/kg-day 2.68E-10 (mg/kg-day)-1 4.29E-09
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 3.96E-08 mg/kg-day 3.96E-08 (mg/kg-day)-1 2.89E-08
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.92E-01 mg/kg 6.31E-09 mg/kg-day 6.31E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 8.28E+00 mg/kg 9.51E-08 mg/kg-day 9.51E-08 (mg/kg-day)-1 9.51E-08
PCBs, total 8.71E+00 mg/kg 1.00E-07 mg/kg-day 1.00E-07 (mg/kg-day)-1 1.00E-07
PCB-TEQ 8.02E-05 mg/kg 1.97E-13 mg/kg-day 1.97E-13 (mg/kg-day)-1 2.96E-08
TCDD-TEQ 1.52E-02 mg/kg 3.74E-11 mg/kg-day 3.74E-11 (mg/kg-day)-1 5.61E-06
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 5.05E+03 mg/kg 4.14E-05 mg/kg-day 4.14E-05 (mg/kg-day)-1 NA
TPH C9-C18 7.06E+02 mg/kg 5.79E-06 mg/kg-day 5.79E-06 (mg/kg-day)-1 NA
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 6.46E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.49E-06

RM6-9East Exposure Medium Total (Total PCBs) 1.41E-05
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.42E-05
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TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion
Surface Aluminum 9.49E+03 mg/kg 3.03E-05 mg/kg-day 3.03E-05 (mg/kg-day)-1 NA

Sediment Antimony 1.99E+00 mg/kg 6.34E-09 mg/kg-day 6.34E-09 (mg/kg-day)-1 NA
Arsenic, total 1.03E+01 mg/kg 1.97E-08 mg/kg-day 1.97E-08 (mg/kg-day)-1 2.96E-08
Benzene 3.40E-04 mg/kg 1.08E-12 mg/kg-day 1.08E-12 (mg/kg-day)-1 5.96E-14
Benzo(a)anthracene 4.92E+00 mg/kg 3.95E-08 mg/kg-day 3.95E-08 (mg/kg-day)-1 2.88E-08
Benzo(a)pyrene 5.32E+00 mg/kg 4.27E-08 mg/kg-day 4.27E-08 (mg/kg-day)-1 3.12E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.34E-08 mg/kg-day 5.34E-08 (mg/kg-day)-1 3.89E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.51E-08 mg/kg-day 2.51E-08 (mg/kg-day)-1 1.83E-09
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.39E-07 mg/kg-day 1.39E-07 (mg/kg-day)-1 1.94E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.29E-08 mg/kg-day 2.29E-08 (mg/kg-day)-1 1.67E-10
Cadmium, diet 5.19E+00 mg/kg 1.65E-08 mg/kg-day 1.65E-08 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.97E+02 mg/kg 6.28E-07 mg/kg-day 6.28E-07 (mg/kg-day)-1 NA
Chrysene 4.34E+00 mg/kg 3.48E-08 mg/kg-day 3.48E-08 (mg/kg-day)-1 2.54E-10
Cobalt 7.37E+00 mg/kg 2.35E-08 mg/kg-day 2.35E-08 (mg/kg-day)-1 NA
Copper 1.63E+02 mg/kg 5.20E-07 mg/kg-day 5.20E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.64E-09 mg/kg-day 3.64E-09 (mg/kg-day)-1 2.66E-08
Dieldrin 7.52E-03 mg/kg 2.40E-11 mg/kg-day 2.40E-11 (mg/kg-day)-1 3.84E-10
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.64E-08 mg/kg-day 1.64E-08 (mg/kg-day)-1 1.20E-08
Manganese, nondiet 5.56E+02 mg/kg 1.77E-06 mg/kg-day 1.77E-06 (mg/kg-day)-1 NA
Mercury, inorganic 3.05E+00 mg/kg 9.72E-09 mg/kg-day 9.72E-09 (mg/kg-day)-1 NA
Naphthalene 5.68E-01 mg/kg 1.81E-09 mg/kg-day 1.81E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 3.45E+00 mg/kg 1.10E-08 mg/kg-day 1.10E-08 (mg/kg-day)-1 1.10E-08
PCBs, total 3.62E+00 mg/kg 1.15E-08 mg/kg-day 1.15E-08 (mg/kg-day)-1 1.15E-08
PCB-TEQ 4.69E-05 mg/kg 1.50E-13 mg/kg-day 1.50E-13 (mg/kg-day)-1 2.24E-08
TCDD-TEQ 2.48E-03 mg/kg 7.91E-12 mg/kg-day 7.91E-12 (mg/kg-day)-1 1.19E-06
Thallium 1.62E-01 mg/kg 5.16E-10 mg/kg-day 5.16E-10 (mg/kg-day)-1 NA
TPH C19-C40 2.24E+03 mg/kg 7.14E-06 mg/kg-day 7.14E-06 (mg/kg-day)-1 NA
TPH C9-C18 2.59E+02 mg/kg 8.26E-07 mg/kg-day 8.26E-07 (mg/kg-day)-1 NA
Trichloroethene 6.00E-03 mg/kg 4.81E-11 mg/kg-day 4.81E-11 (mg/kg-day)-1 2.21E-12
Vanadium 2.72E+01 mg/kg 8.67E-08 mg/kg-day 8.67E-08 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.65E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.67E-06
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TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.03E+01 mg/kg 2.53E-08 mg/kg-day 2.53E-08 (mg/kg-day)-1 3.80E-08
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.92E+00 mg/kg 8.05E-08 mg/kg-day 8.05E-08 (mg/kg-day)-1 5.88E-08
Benzo(a)pyrene 5.32E+00 mg/kg 8.71E-08 mg/kg-day 8.71E-08 (mg/kg-day)-1 6.36E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.09E-07 mg/kg-day 1.09E-07 (mg/kg-day)-1 7.95E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 5.12E-08 mg/kg-day 5.12E-08 (mg/kg-day)-1 3.74E-09
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 3.57E-07 mg/kg-day 3.57E-07 (mg/kg-day)-1 4.99E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 4.68E-08 mg/kg-day 4.68E-08 (mg/kg-day)-1 3.42E-10
Cadmium, diet 5.19E+00 mg/kg 4.26E-10 mg/kg-day 4.26E-10 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.34E+00 mg/kg 7.11E-08 mg/kg-day 7.11E-08 (mg/kg-day)-1 5.19E-10
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 7.43E-09 mg/kg-day 7.43E-09 (mg/kg-day)-1 5.43E-08
Dieldrin 7.52E-03 mg/kg 6.17E-11 mg/kg-day 6.17E-11 (mg/kg-day)-1 9.87E-10
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 3.36E-08 mg/kg-day 3.36E-08 (mg/kg-day)-1 2.45E-08
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.68E-01 mg/kg 6.05E-09 mg/kg-day 6.05E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 3.45E+00 mg/kg 3.96E-08 mg/kg-day 3.96E-08 (mg/kg-day)-1 3.96E-08
PCBs, total 3.62E+00 mg/kg 4.16E-08 mg/kg-day 4.16E-08 (mg/kg-day)-1 4.16E-08
PCB-TEQ 4.69E-05 mg/kg 1.15E-13 mg/kg-day 1.15E-13 (mg/kg-day)-1 1.73E-08
TCDD-TEQ 2.48E-03 mg/kg 6.10E-12 mg/kg-day 6.10E-12 (mg/kg-day)-1 9.15E-07
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.24E+03 mg/kg 1.84E-05 mg/kg-day 1.84E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.59E+02 mg/kg 2.12E-06 mg/kg-day 2.12E-06 (mg/kg-day)-1 NA
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.86E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.87E-06

RM9-12 Exposure Medium Total (Total PCBs) 3.51E-06
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.54E-06
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TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion
Surface Aluminum 8.12E+03 mg/kg 2.59E-05 mg/kg-day 2.59E-05 (mg/kg-day)-1 NA

Sediment Antimony 8.75E-01 mg/kg 2.79E-09 mg/kg-day 2.79E-09 (mg/kg-day)-1 NA
Arsenic, total 4.21E+00 mg/kg 8.05E-09 mg/kg-day 8.05E-09 (mg/kg-day)-1 1.21E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.06E-08 mg/kg-day 2.06E-08 (mg/kg-day)-1 1.51E-08
Benzo(a)pyrene 3.04E+00 mg/kg 2.44E-08 mg/kg-day 2.44E-08 (mg/kg-day)-1 1.78E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.01E-08 mg/kg-day 3.01E-08 (mg/kg-day)-1 2.20E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.39E-08 mg/kg-day 1.39E-08 (mg/kg-day)-1 1.01E-09
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 3.60E-08 mg/kg-day 3.60E-08 (mg/kg-day)-1 5.04E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.33E-08 mg/kg-day 1.33E-08 (mg/kg-day)-1 9.72E-11
Cadmium, diet 4.12E+00 mg/kg 1.31E-08 mg/kg-day 1.31E-08 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 6.97E+01 mg/kg 2.22E-07 mg/kg-day 2.22E-07 (mg/kg-day)-1 NA
Chrysene 3.60E+00 mg/kg 2.89E-08 mg/kg-day 2.89E-08 (mg/kg-day)-1 2.11E-10
Cobalt 6.55E+00 mg/kg 2.09E-08 mg/kg-day 2.09E-08 (mg/kg-day)-1 NA
Copper 1.11E+02 mg/kg 3.54E-07 mg/kg-day 3.54E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.64E-09 mg/kg-day 2.64E-09 (mg/kg-day)-1 1.93E-08
Dieldrin 6.87E-03 mg/kg 2.19E-11 mg/kg-day 2.19E-11 (mg/kg-day)-1 3.50E-10
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.52E-08 mg/kg-day 1.52E-08 (mg/kg-day)-1 1.11E-08
Manganese, nondiet 5.78E+02 mg/kg 1.84E-06 mg/kg-day 1.84E-06 (mg/kg-day)-1 NA
Mercury, inorganic 2.04E+00 mg/kg 6.50E-09 mg/kg-day 6.50E-09 (mg/kg-day)-1 NA
Naphthalene 3.72E-01 mg/kg 1.19E-09 mg/kg-day 1.19E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 2.92E+00 mg/kg 9.31E-09 mg/kg-day 9.31E-09 (mg/kg-day)-1 9.31E-09
PCBs, total 3.03E+00 mg/kg 9.66E-09 mg/kg-day 9.66E-09 (mg/kg-day)-1 9.66E-09
PCB-TEQ 1.93E-05 mg/kg 6.15E-14 mg/kg-day 6.15E-14 (mg/kg-day)-1 9.23E-09
TCDD-TEQ 4.70E-04 mg/kg 1.50E-12 mg/kg-day 1.50E-12 (mg/kg-day)-1 2.25E-07
Thallium 1.02E-01 mg/kg 3.25E-10 mg/kg-day 3.25E-10 (mg/kg-day)-1 NA
TPH C19-C40 1.88E+03 mg/kg 5.99E-06 mg/kg-day 5.99E-06 (mg/kg-day)-1 NA
TPH C9-C18 1.87E+02 mg/kg 5.96E-07 mg/kg-day 5.96E-07 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg 8.67E-08 mg/kg-day 8.67E-08 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.94E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.03E-07
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TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.21E+00 mg/kg 1.04E-08 mg/kg-day 1.04E-08 (mg/kg-day)-1 1.55E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.57E+00 mg/kg 4.21E-08 mg/kg-day 4.21E-08 (mg/kg-day)-1 3.07E-08
Benzo(a)pyrene 3.04E+00 mg/kg 4.98E-08 mg/kg-day 4.98E-08 (mg/kg-day)-1 3.63E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 6.14E-08 mg/kg-day 6.14E-08 (mg/kg-day)-1 4.48E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 2.83E-08 mg/kg-day 2.83E-08 (mg/kg-day)-1 2.07E-09
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 9.27E-08 mg/kg-day 9.27E-08 (mg/kg-day)-1 1.30E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 2.72E-08 mg/kg-day 2.72E-08 (mg/kg-day)-1 1.98E-10
Cadmium, diet 4.12E+00 mg/kg 3.38E-10 mg/kg-day 3.38E-10 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.60E+00 mg/kg 5.89E-08 mg/kg-day 5.89E-08 (mg/kg-day)-1 4.30E-10
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 5.39E-09 mg/kg-day 5.39E-09 (mg/kg-day)-1 3.93E-08
Dieldrin 6.87E-03 mg/kg 5.63E-11 mg/kg-day 5.63E-11 (mg/kg-day)-1 9.01E-10
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 3.09E-08 mg/kg-day 3.09E-08 (mg/kg-day)-1 2.26E-08
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.72E-01 mg/kg 3.97E-09 mg/kg-day 3.97E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 2.92E+00 mg/kg 3.35E-08 mg/kg-day 3.35E-08 (mg/kg-day)-1 3.35E-08
PCBs, total 3.03E+00 mg/kg 3.48E-08 mg/kg-day 3.48E-08 (mg/kg-day)-1 3.48E-08
PCB-TEQ 1.93E-05 mg/kg 4.75E-14 mg/kg-day 4.75E-14 (mg/kg-day)-1 7.12E-09
TCDD-TEQ 4.70E-04 mg/kg 1.16E-12 mg/kg-day 1.16E-12 (mg/kg-day)-1 1.73E-07
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.88E+03 mg/kg 1.54E-05 mg/kg-day 1.54E-05 (mg/kg-day)-1 NA
TPH C9-C18 1.87E+02 mg/kg 1.53E-06 mg/kg-day 1.53E-06 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 7.29E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.35E-07

RM12-15 Exposure Medium Total (Total PCBs) 1.22E-06
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.24E-06
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TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion
Surface Aluminum 4.32E+03 mg/kg 1.38E-05 mg/kg-day 1.38E-05 (mg/kg-day)-1 NA

Sediment Antimony 3.88E+00 mg/kg 1.24E-08 mg/kg-day 1.24E-08 (mg/kg-day)-1 NA
Arsenic, total 4.23E+00 mg/kg 8.09E-09 mg/kg-day 8.09E-09 (mg/kg-day)-1 1.21E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.34E-08 mg/kg-day 3.34E-08 (mg/kg-day)-1 2.44E-08
Benzo(a)pyrene 4.82E+00 mg/kg 3.87E-08 mg/kg-day 3.87E-08 (mg/kg-day)-1 2.82E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.87E-08 mg/kg-day 3.87E-08 (mg/kg-day)-1 2.82E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.75E-08 mg/kg-day 1.75E-08 (mg/kg-day)-1 1.28E-09
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 3.22E-09 mg/kg-day 3.22E-09 (mg/kg-day)-1 4.51E-11
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.14E-08 mg/kg-day 2.14E-08 (mg/kg-day)-1 1.56E-10
Cadmium, diet 1.22E+00 mg/kg 3.89E-09 mg/kg-day 3.89E-09 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.81E+01 mg/kg 8.96E-08 mg/kg-day 8.96E-08 (mg/kg-day)-1 NA
Chrysene 5.04E+00 mg/kg 4.04E-08 mg/kg-day 4.04E-08 (mg/kg-day)-1 2.95E-10
Cobalt 4.02E+00 mg/kg 1.28E-08 mg/kg-day 1.28E-08 (mg/kg-day)-1 NA
Copper 6.46E+01 mg/kg 2.06E-07 mg/kg-day 2.06E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 7.11E-09 mg/kg-day 7.11E-09 (mg/kg-day)-1 5.19E-08
Dieldrin 7.30E-03 mg/kg 2.33E-11 mg/kg-day 2.33E-11 (mg/kg-day)-1 3.72E-10
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.80E-08 mg/kg-day 1.80E-08 (mg/kg-day)-1 1.31E-08
Manganese, nondiet 3.78E+02 mg/kg 1.21E-06 mg/kg-day 1.21E-06 (mg/kg-day)-1 NA
Mercury, inorganic 4.88E-01 mg/kg 1.56E-09 mg/kg-day 1.56E-09 (mg/kg-day)-1 NA
Naphthalene 4.63E-01 mg/kg 1.48E-09 mg/kg-day 1.48E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 1.06E+00 mg/kg 3.38E-09 mg/kg-day 3.38E-09 (mg/kg-day)-1 3.38E-09
PCBs, total 1.18E+00 mg/kg 3.76E-09 mg/kg-day 3.76E-09 (mg/kg-day)-1 3.76E-09
PCB-TEQ 1.90E-05 mg/kg 6.06E-14 mg/kg-day 6.06E-14 (mg/kg-day)-1 9.09E-09
TCDD-TEQ 6.56E-06 mg/kg 2.09E-14 mg/kg-day 2.09E-14 (mg/kg-day)-1 3.14E-09
Thallium 7.63E-02 mg/kg 2.43E-10 mg/kg-day 2.43E-10 (mg/kg-day)-1 NA
TPH C19-C40 1.38E+03 mg/kg 4.40E-06 mg/kg-day 4.40E-06 (mg/kg-day)-1 NA
TPH C9-C18 1.53E+02 mg/kg 4.88E-07 mg/kg-day 4.88E-07 (mg/kg-day)-1 NA
Trichloroethene 3.00E-04 mg/kg 2.41E-12 mg/kg-day 2.41E-12 (mg/kg-day)-1 1.11E-13
Vanadium 1.28E+01 mg/kg 4.08E-08 mg/kg-day 4.08E-08 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.21E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.30E-07
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TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.23E+00 mg/kg 1.04E-08 mg/kg-day 1.04E-08 (mg/kg-day)-1 1.56E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.16E+00 mg/kg 6.81E-08 mg/kg-day 6.81E-08 (mg/kg-day)-1 4.97E-08
Benzo(a)pyrene 4.82E+00 mg/kg 7.89E-08 mg/kg-day 7.89E-08 (mg/kg-day)-1 5.76E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 7.89E-08 mg/kg-day 7.89E-08 (mg/kg-day)-1 5.76E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 3.57E-08 mg/kg-day 3.57E-08 (mg/kg-day)-1 2.61E-09
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 8.28E-09 mg/kg-day 8.28E-09 (mg/kg-day)-1 1.16E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 4.37E-08 mg/kg-day 4.37E-08 (mg/kg-day)-1 3.19E-10
Cadmium, diet 1.22E+00 mg/kg 1.00E-10 mg/kg-day 1.00E-10 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 5.04E+00 mg/kg 8.25E-08 mg/kg-day 8.25E-08 (mg/kg-day)-1 6.02E-10
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.45E-08 mg/kg-day 1.45E-08 (mg/kg-day)-1 1.06E-07
Dieldrin 7.30E-03 mg/kg 5.99E-11 mg/kg-day 5.99E-11 (mg/kg-day)-1 9.58E-10
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 3.67E-08 mg/kg-day 3.67E-08 (mg/kg-day)-1 2.68E-08
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 4.63E-01 mg/kg 4.94E-09 mg/kg-day 4.94E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 1.06E+00 mg/kg 1.22E-08 mg/kg-day 1.22E-08 (mg/kg-day)-1 1.22E-08
PCBs, total 1.18E+00 mg/kg 1.35E-08 mg/kg-day 1.35E-08 (mg/kg-day)-1 1.35E-08
PCB-TEQ 1.90E-05 mg/kg 4.67E-14 mg/kg-day 4.67E-14 (mg/kg-day)-1 7.01E-09
TCDD-TEQ 6.56E-06 mg/kg 1.61E-14 mg/kg-day 1.61E-14 (mg/kg-day)-1 2.42E-09
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.38E+03 mg/kg 1.13E-05 mg/kg-day 1.13E-05 (mg/kg-day)-1 NA
TPH C9-C18 1.53E+02 mg/kg 1.25E-06 mg/kg-day 1.25E-06 (mg/kg-day)-1 NA
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 8.52E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.58E-07

RM15-17.4 Exposure Medium Total (Total PCBs) 1.27E-06
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.29E-06

Page 14 of 15
AECOM

Final

July 2017



TABLE 7.27.CTE
CALCULATION OF CHEMICAL CANCER RISKS - SWIMMER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Surface Water (d) Exposure Medium Total (Total PCBs) 6.20E-06
Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.25E-06

Total of Receptor Risks
Accessible Surface Sediment by River Mile, Sitewide 

Surface Water

River Mile Total Cancer 
Risk

River Mile 0-3
Total PCBs (a) 8.22E-06
PCB-TEQ & PCBs (non DLC) (b) 8.29E-06

River Mile 3-6
Total PCBs (a) 7.71E-06
PCB-TEQ & PCBs (non DLC) (b) 7.77E-06

River Mile 6-9
Total PCBs (a) 1.64E-05
PCB-TEQ & PCBs (non DLC) (b) 1.65E-05

River Mile 6-9 East Bank
Total PCBs (a) 2.03E-05
PCB-TEQ & PCBs (non DLC) (b) 2.05E-05

River Mile 9-12
Total PCBs (a) 9.71E-06
PCB-TEQ & PCBs (non DLC) (b) 9.80E-06

River Mile 12-15
Total PCBs (a) 7.43E-06
PCB-TEQ & PCBs (non DLC) (b) 7.49E-06

River Mile 15-17.4
Total PCBs (a) 7.48E-06
PCB-TEQ & PCBs (non DLC) (b) 7.54E-06

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 2.78E-05 mg/kg-day NA (mg/kg-day)-1 NA 6.49E-04 mg/kg-day 1.00E+00 mg/kg-day 6.49E-04
Sediment Antimony 8.56E-01 mg/kg 2.07E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.83E-08 mg/kg-day 4.00E-04 mg/kg-day 1.21E-04

Arsenic, total 1.07E+01 mg/kg 1.55E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.33E-08 3.62E-07 mg/kg-day 3.00E-04 mg/kg-day 1.21E-03
Benzene 5.60E-04 mg/kg 1.35E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.45E-14 3.16E-11 mg/kg-day 4.00E-03 mg/kg-day 7.90E-09
Benzo(a)anthracene 2.70E+00 mg/kg 1.96E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.43E-08 1.52E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 2.65E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.94E-07 2.06E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.68E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.96E-08 2.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.48E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.08E-09 1.15E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.91E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.68E-10 4.47E-07 mg/kg-day 2.00E-02 mg/kg-day 2.23E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.10E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.53E-10 1.63E-07 mg/kg-day 4.00E-02 mg/kg-day 4.08E-06
Cadmium, diet 2.98E+00 mg/kg 7.20E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.68E-07 mg/kg-day 1.00E-03 mg/kg-day 1.68E-04
Chromium, hexavalent 7.78E+00 mg/kg 5.64E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.82E-08 4.39E-07 mg/kg-day 3.00E-03 mg/kg-day 1.46E-04
Chromium, total 1.18E+02 mg/kg 2.85E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.66E-06 mg/kg-day 1.50E+00 mg/kg-day 4.44E-06
Chrysene 3.65E+00 mg/kg 2.65E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.93E-10 2.06E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 2.10E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.89E-07 mg/kg-day 3.00E-04 mg/kg-day 1.63E-03
Copper 1.53E+02 mg/kg 3.70E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.63E-06 mg/kg-day 4.00E-02 mg/kg-day 2.16E-04
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.02E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.20E-08 2.35E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.96E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.14E-10 4.58E-10 mg/kg-day 5.00E-05 mg/kg-day 9.16E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.44E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.05E-08 1.12E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 8.56E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.00E-05 mg/kg-day 2.40E-02 mg/kg-day 8.32E-04
Mercury, inorganic 2.60E+00 mg/kg 6.29E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.47E-07 mg/kg-day 3.00E-04 mg/kg-day 4.89E-04
Naphthalene 5.16E-01 mg/kg 1.25E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.91E-08 mg/kg-day 2.00E-02 mg/kg-day 1.46E-06
PCBs (non DLC) 2.51E+00 mg/kg 6.07E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.07E-09 1.42E-07 mg/kg-day 2.00E-05 mg/kg-day 7.08E-03
PCBs, total 2.64E+00 mg/kg 6.38E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.38E-09 1.49E-07 mg/kg-day 2.00E-05 mg/kg-day 7.45E-03
PCB-TEQ 3.26E-05 mg/kg 7.88E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.18E-08 1.84E-12 mg/kg-day 7.00E-10 mg/kg-day 2.63E-03
TCDD-TEQ 1.17E-03 mg/kg 2.83E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.24E-07 6.60E-11 mg/kg-day 7.00E-10 mg/kg-day 9.43E-02
Thallium 1.90E-01 mg/kg 4.59E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.07E-08 mg/kg-day 1.00E-05 mg/kg-day 1.07E-03
TPH C19-C40 2.19E+03 mg/kg 5.29E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-04 mg/kg-day 3.00E+00 mg/kg-day 4.12E-05
TPH C9-C18 2.44E+02 mg/kg 5.90E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-05 mg/kg-day 1.00E-02 mg/kg-day 1.38E-03
Trichloroethene 2.10E-03 mg/kg 1.52E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.01E-13 1.18E-10 mg/kg-day 5.00E-04 mg/kg-day 2.37E-07
Vanadium 2.95E+01 mg/kg 7.13E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.66E-06 mg/kg-day 5.04E-03 mg/kg-day 3.30E-04

Exposure Route Total (Total PCBs) (a) 7.44E-07 1.10E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.56E-07 1.12E-01

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 7.05E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.06E-08 1.65E-07 mg/kg-day 3.00E-04 mg/kg-day 5.49E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 2.31E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.69E-08 1.80E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 3.14E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.29E-07 2.44E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.17E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.31E-08 2.47E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.75E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.28E-09 1.36E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.74E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.44E-10 4.06E-07 mg/kg-day 2.00E-02 mg/kg-day 2.03E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.48E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.81E-10 1.93E-07 mg/kg-day 4.00E-02 mg/kg-day 4.81E-06
Cadmium, diet 2.98E+00 mg/kg 6.55E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-09 mg/kg-day 2.50E-05 mg/kg-day 6.11E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 3.13E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.28E-10 2.43E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.56E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.60E-08 2.77E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.78E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.85E-10 4.16E-10 mg/kg-day 5.00E-05 mg/kg-day 8.32E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.70E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.24E-08 1.32E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 1.47E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.44E-08 mg/kg-day 2.00E-02 mg/kg-day 1.72E-06
PCBs (non DLC) 2.51E+00 mg/kg 7.72E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.72E-09 1.80E-07 mg/kg-day 2.00E-05 mg/kg-day 9.01E-03
PCBs, total 2.64E+00 mg/kg 8.12E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.12E-09 1.89E-07 mg/kg-day 2.00E-05 mg/kg-day 9.47E-03
PCB-TEQ 3.26E-05 mg/kg 2.15E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.22E-09 5.01E-13 mg/kg-day 7.00E-10 mg/kg-day 7.16E-04
TCDD-TEQ 1.17E-03 mg/kg 7.71E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.16E-07 1.80E-11 mg/kg-day 7.00E-10 mg/kg-day 2.57E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 4.81E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-04 mg/kg-day 3.00E+00 mg/kg-day 3.74E-05
TPH C9-C18 2.44E+02 mg/kg 5.36E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.25E-05 mg/kg-day 1.00E-02 mg/kg-day 1.25E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.44E-07 3.71E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.47E-07 3.74E-02

RM0-3 Exposure Medium Total (Total PCBs) 1.19E-06 1.47E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.20E-06 1.50E-01
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 2.88E-05 mg/kg-day NA (mg/kg-day)-1 NA 6.71E-04 mg/kg-day 1.00E+00 mg/kg-day 6.71E-04

Sediment Antimony 2.44E+00 mg/kg 5.90E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-07 mg/kg-day 4.00E-04 mg/kg-day 3.44E-04
Arsenic, total 9.29E+00 mg/kg 1.35E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.02E-08 3.14E-07 mg/kg-day 3.00E-04 mg/kg-day 1.05E-03
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.38E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.47E-08 2.63E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 2.84E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.08E-07 2.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.18E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.32E-08 2.48E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.43E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.04E-09 1.11E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.23E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.73E-09 2.88E-06 mg/kg-day 2.00E-02 mg/kg-day 1.44E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 8.20E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.98E-10 6.37E-07 mg/kg-day 4.00E-02 mg/kg-day 1.59E-05
Cadmium, diet 4.90E+00 mg/kg 1.18E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.76E-07 mg/kg-day 1.00E-03 mg/kg-day 2.76E-04
Chromium, hexavalent 5.39E+00 mg/kg 3.91E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.95E-08 3.04E-07 mg/kg-day 3.00E-03 mg/kg-day 1.01E-04
Chromium, total 1.34E+02 mg/kg 3.24E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.56E-06 mg/kg-day 1.50E+00 mg/kg-day 5.04E-06
Chrysene 7.01E+00 mg/kg 5.08E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.71E-10 3.95E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 2.26E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.27E-07 mg/kg-day 3.00E-04 mg/kg-day 1.76E-03
Copper 1.86E+02 mg/kg 4.50E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-05 mg/kg-day 4.00E-02 mg/kg-day 2.62E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 2.97E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.17E-08 2.31E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.31E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.09E-10 3.05E-10 mg/kg-day 5.00E-05 mg/kg-day 6.09E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.68E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.23E-08 1.31E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 1.10E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.58E-05 mg/kg-day 2.40E-02 mg/kg-day 1.07E-03
Mercury, inorganic 2.78E+00 mg/kg 6.72E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-07 mg/kg-day 3.00E-04 mg/kg-day 5.23E-04
Naphthalene 1.30E+00 mg/kg 3.14E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.33E-08 mg/kg-day 2.00E-02 mg/kg-day 3.67E-06
PCBs (non DLC) 1.38E+00 mg/kg 3.34E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.34E-09 7.78E-08 mg/kg-day 2.00E-05 mg/kg-day 3.89E-03
PCBs, total 1.46E+00 mg/kg 3.53E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.53E-09 8.24E-08 mg/kg-day 2.00E-05 mg/kg-day 4.12E-03
PCB-TEQ 2.21E-05 mg/kg 5.34E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.01E-09 1.25E-12 mg/kg-day 7.00E-10 mg/kg-day 1.78E-03
TCDD-TEQ 4.84E-04 mg/kg 1.17E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.76E-07 2.73E-11 mg/kg-day 7.00E-10 mg/kg-day 3.90E-02
Thallium 2.04E-01 mg/kg 4.93E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-08 mg/kg-day 1.00E-05 mg/kg-day 1.15E-03
TPH C19-C40 2.64E+03 mg/kg 6.38E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.49E-04 mg/kg-day 3.00E+00 mg/kg-day 4.96E-05
TPH C9-C18 2.93E+02 mg/kg 7.08E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.65E-05 mg/kg-day 1.00E-02 mg/kg-day 1.65E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 7.20E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.68E-06 mg/kg-day 5.04E-03 mg/kg-day 3.34E-04

Exposure Route Total (Total PCBs) (a) 5.12E-07 5.25E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.20E-07 5.41E-02
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 6.12E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.18E-09 1.43E-07 mg/kg-day 3.00E-04 mg/kg-day 4.76E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.99E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.91E-08 3.11E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 3.36E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.45E-07 2.61E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.75E-08 2.93E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.69E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.23E-09 1.31E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.12E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.57E-09 2.61E-06 mg/kg-day 2.00E-02 mg/kg-day 1.31E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 9.68E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.07E-10 7.53E-07 mg/kg-day 4.00E-02 mg/kg-day 1.88E-05
Cadmium, diet 4.90E+00 mg/kg 1.08E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.51E-09 mg/kg-day 2.50E-05 mg/kg-day 1.00E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 6.01E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.38E-10 4.67E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.50E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.56E-08 2.73E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.19E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.90E-10 2.77E-10 mg/kg-day 5.00E-05 mg/kg-day 5.54E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.99E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-08 1.55E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 3.71E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.66E-08 mg/kg-day 2.00E-02 mg/kg-day 4.33E-06
PCBs (non DLC) 1.38E+00 mg/kg 4.24E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.24E-09 9.90E-08 mg/kg-day 2.00E-05 mg/kg-day 4.95E-03
PCBs, total 1.46E+00 mg/kg 4.49E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.49E-09 1.05E-07 mg/kg-day 2.00E-05 mg/kg-day 5.24E-03
PCB-TEQ 2.21E-05 mg/kg 1.46E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.18E-09 3.40E-13 mg/kg-day 7.00E-10 mg/kg-day 4.86E-04
TCDD-TEQ 4.84E-04 mg/kg 3.19E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.78E-08 7.44E-12 mg/kg-day 7.00E-10 mg/kg-day 1.06E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 5.80E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-04 mg/kg-day 3.00E+00 mg/kg-day 4.51E-05
TPH C9-C18 2.93E+02 mg/kg 6.44E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.50E-05 mg/kg-day 1.00E-02 mg/kg-day 1.50E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.08E-07 1.82E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.09E-07 1.84E-02

RM3-6 Exposure Medium Total (Total PCBs) 9.20E-07 7.07E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 9.29E-07 7.24E-02
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 3.05E-05 mg/kg-day NA (mg/kg-day)-1 NA 7.11E-04 mg/kg-day 1.00E+00 mg/kg-day 7.11E-04

Sediment Antimony 1.92E+00 mg/kg 4.64E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-07 mg/kg-day 4.00E-04 mg/kg-day 2.71E-04
Arsenic, total 1.37E+01 mg/kg 1.99E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.98E-08 4.64E-07 mg/kg-day 3.00E-04 mg/kg-day 1.55E-03
Benzene 2.60E-04 mg/kg 6.29E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.46E-14 1.47E-11 mg/kg-day 4.00E-03 mg/kg-day 3.67E-09
Benzo(a)anthracene 3.26E+00 mg/kg 2.36E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.73E-08 1.84E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 3.58E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.61E-07 2.78E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.22E-08 3.44E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.54E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.13E-09 1.20E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 6.79E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.51E-10 1.59E-06 mg/kg-day 2.00E-02 mg/kg-day 7.93E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.05E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.96E-10 3.15E-07 mg/kg-day 4.00E-02 mg/kg-day 7.88E-06
Cadmium, diet 8.78E+00 mg/kg 2.12E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.95E-07 mg/kg-day 1.00E-03 mg/kg-day 4.95E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 7.13E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.66E-05 mg/kg-day 1.50E+00 mg/kg-day 1.11E-05
Chrysene 4.55E+00 mg/kg 3.30E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.41E-10 2.57E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 2.19E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.10E-07 mg/kg-day 3.00E-04 mg/kg-day 1.70E-03
Copper 2.80E+02 mg/kg 6.77E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-05 mg/kg-day 4.00E-02 mg/kg-day 3.95E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 4.98E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.63E-08 3.87E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 5.39E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.63E-10 1.26E-09 mg/kg-day 5.00E-05 mg/kg-day 2.52E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.38E-08 1.47E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 1.46E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.42E-05 mg/kg-day 2.40E-02 mg/kg-day 1.42E-03
Mercury, inorganic 5.06E+00 mg/kg 1.22E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.85E-07 mg/kg-day 3.00E-04 mg/kg-day 9.51E-04
Naphthalene 3.05E+00 mg/kg 7.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.72E-07 mg/kg-day 2.00E-02 mg/kg-day 8.60E-06
PCBs (non DLC) 6.19E+00 mg/kg 1.50E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.50E-08 3.49E-07 mg/kg-day 2.00E-05 mg/kg-day 1.75E-02
PCBs, total 6.51E+00 mg/kg 1.57E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.57E-08 3.67E-07 mg/kg-day 2.00E-05 mg/kg-day 1.84E-02
PCB-TEQ 7.69E-05 mg/kg 1.86E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.79E-08 4.34E-12 mg/kg-day 7.00E-10 mg/kg-day 6.20E-03
TCDD-TEQ 1.04E-02 mg/kg 2.51E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.77E-06 5.87E-10 mg/kg-day 7.00E-10 mg/kg-day 8.38E-01
Thallium 2.30E-01 mg/kg 5.56E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.30E-08 mg/kg-day 1.00E-05 mg/kg-day 1.30E-03
TPH C19-C40 3.87E+03 mg/kg 9.36E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.18E-04 mg/kg-day 3.00E+00 mg/kg-day 7.28E-05
TPH C9-C18 5.40E+02 mg/kg 1.31E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.05E-05 mg/kg-day 1.00E-02 mg/kg-day 3.05E-03
Trichloroethene 5.00E-03 mg/kg 3.63E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.67E-12 2.82E-10 mg/kg-day 5.00E-04 mg/kg-day 5.64E-07
Vanadium 3.96E+01 mg/kg 9.57E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-06 mg/kg-day 5.04E-03 mg/kg-day 4.43E-04

Exposure Route Total (Total PCBs) (a) 4.18E-06 8.69E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.21E-06 8.74E-01
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 9.03E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.35E-08 2.11E-07 mg/kg-day 3.00E-04 mg/kg-day 7.02E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 2.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.04E-08 2.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 4.22E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.08E-07 3.29E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 5.22E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.81E-08 4.06E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.82E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.33E-09 1.42E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 6.17E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.64E-10 1.44E-06 mg/kg-day 2.00E-02 mg/kg-day 7.20E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.79E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.50E-10 3.73E-07 mg/kg-day 4.00E-02 mg/kg-day 9.31E-06
Cadmium, diet 8.78E+00 mg/kg 1.93E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.50E-09 mg/kg-day 2.50E-05 mg/kg-day 1.80E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 3.90E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.85E-10 3.03E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.88E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.29E-08 4.57E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 4.90E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.84E-10 1.14E-09 mg/kg-day 5.00E-05 mg/kg-day 2.29E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.24E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.63E-08 1.74E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 8.71E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.03E-07 mg/kg-day 2.00E-02 mg/kg-day 1.02E-05
PCBs (non DLC) 6.19E+00 mg/kg 1.90E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.90E-08 4.44E-07 mg/kg-day 2.00E-05 mg/kg-day 2.22E-02
PCBs, total 6.51E+00 mg/kg 2.00E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.00E-08 4.67E-07 mg/kg-day 2.00E-05 mg/kg-day 2.34E-02
PCB-TEQ 7.69E-05 mg/kg 5.07E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.60E-09 1.18E-12 mg/kg-day 7.00E-10 mg/kg-day 1.69E-03
TCDD-TEQ 1.04E-02 mg/kg 6.85E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.03E-06 1.60E-10 mg/kg-day 7.00E-10 mg/kg-day 2.28E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 8.50E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.98E-04 mg/kg-day 3.00E+00 mg/kg-day 6.61E-05
TPH C9-C18 5.40E+02 mg/kg 1.19E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.77E-05 mg/kg-day 1.00E-02 mg/kg-day 2.77E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.49E-06 2.56E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-06 2.56E-01

RM6-9 Exposure Medium Total (Total PCBs) 5.67E-06 1.12E+00
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.71E-06 1.13E+00
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 3.17E-05 mg/kg-day NA (mg/kg-day)-1 NA 7.39E-04 mg/kg-day 1.00E+00 mg/kg-day 7.39E-04

Sediment Antimony 2.45E+00 mg/kg 5.92E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-07 mg/kg-day 4.00E-04 mg/kg-day 3.45E-04
Arsenic, total 1.64E+01 mg/kg 2.38E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.57E-08 5.55E-07 mg/kg-day 3.00E-04 mg/kg-day 1.85E-03
Benzene 2.60E-04 mg/kg 6.29E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.46E-14 1.47E-11 mg/kg-day 4.00E-03 mg/kg-day 3.67E-09
Benzo(a)anthracene 3.44E+00 mg/kg 2.49E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.82E-08 1.94E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 2.98E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.18E-07 2.32E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.62E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.64E-08 2.81E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.66E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.21E-09 1.29E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 8.63E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.21E-09 2.01E-06 mg/kg-day 2.00E-02 mg/kg-day 1.01E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.11E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.27E-10 2.42E-07 mg/kg-day 4.00E-02 mg/kg-day 6.05E-06
Cadmium, diet 1.22E+01 mg/kg 2.95E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.88E-07 mg/kg-day 1.00E-03 mg/kg-day 6.88E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 9.65E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.25E-05 mg/kg-day 1.50E+00 mg/kg-day 1.50E-05
Chrysene 4.75E+00 mg/kg 3.44E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.51E-10 2.68E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 2.23E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.20E-07 mg/kg-day 3.00E-04 mg/kg-day 1.73E-03
Copper 3.08E+02 mg/kg 7.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.74E-05 mg/kg-day 4.00E-02 mg/kg-day 4.34E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.56E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.60E-08 2.77E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 7.90E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.26E-09 1.84E-09 mg/kg-day 5.00E-05 mg/kg-day 3.69E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08 1.37E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 1.30E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-05 mg/kg-day 2.40E-02 mg/kg-day 1.26E-03
Mercury, inorganic 6.51E+00 mg/kg 1.57E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.67E-07 mg/kg-day 3.00E-04 mg/kg-day 1.22E-03
Naphthalene 5.92E-01 mg/kg 1.43E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.34E-08 mg/kg-day 2.00E-02 mg/kg-day 1.67E-06
PCBs (non DLC) 8.28E+00 mg/kg 2.00E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.00E-08 4.67E-07 mg/kg-day 2.00E-05 mg/kg-day 2.34E-02
PCBs, total 8.71E+00 mg/kg 2.11E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.11E-08 4.91E-07 mg/kg-day 2.00E-05 mg/kg-day 2.46E-02
PCB-TEQ 8.02E-05 mg/kg 1.94E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.91E-08 4.52E-12 mg/kg-day 7.00E-10 mg/kg-day 6.46E-03
TCDD-TEQ 1.52E-02 mg/kg 3.67E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.51E-06 8.57E-10 mg/kg-day 7.00E-10 mg/kg-day 1.22E+00
Thallium 2.54E-01 mg/kg 6.14E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.43E-08 mg/kg-day 1.00E-05 mg/kg-day 1.43E-03
TPH C19-C40 5.05E+03 mg/kg 1.22E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.85E-04 mg/kg-day 3.00E+00 mg/kg-day 9.50E-05
TPH C9-C18 7.06E+02 mg/kg 1.71E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.98E-05 mg/kg-day 1.00E-02 mg/kg-day 3.98E-03
Trichloroethene 3.50E-03 mg/kg 2.54E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.17E-12 1.97E-10 mg/kg-day 5.00E-04 mg/kg-day 3.95E-07
Vanadium 5.57E+01 mg/kg 1.35E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.14E-06 mg/kg-day 5.04E-03 mg/kg-day 6.23E-04

Exposure Route Total (Total PCBs) (a) 5.87E-06 1.26E+00
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.90E-06 1.27E+00
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 1.08E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.62E-08 2.52E-07 mg/kg-day 3.00E-04 mg/kg-day 8.41E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 2.95E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.15E-08 2.29E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 3.52E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.57E-07 2.74E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 4.28E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.12E-08 3.33E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.96E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.43E-09 1.53E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 7.84E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.10E-09 1.83E-06 mg/kg-day 2.00E-02 mg/kg-day 9.15E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.68E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.68E-10 2.86E-07 mg/kg-day 4.00E-02 mg/kg-day 7.15E-06
Cadmium, diet 1.22E+01 mg/kg 2.68E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.25E-09 mg/kg-day 2.50E-05 mg/kg-day 2.50E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 4.07E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.97E-10 3.17E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 4.21E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.07E-08 3.27E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 7.18E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.15E-09 1.68E-09 mg/kg-day 5.00E-05 mg/kg-day 3.35E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.51E-08 1.61E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 1.69E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.95E-08 mg/kg-day 2.00E-02 mg/kg-day 1.97E-06
PCBs (non DLC) 8.28E+00 mg/kg 2.55E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.55E-08 5.94E-07 mg/kg-day 2.00E-05 mg/kg-day 2.97E-02
PCBs, total 8.71E+00 mg/kg 2.68E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.68E-08 6.25E-07 mg/kg-day 2.00E-05 mg/kg-day 3.13E-02
PCB-TEQ 8.02E-05 mg/kg 5.29E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.93E-09 1.23E-12 mg/kg-day 7.00E-10 mg/kg-day 1.76E-03
TCDD-TEQ 1.52E-02 mg/kg 1.00E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.50E-06 2.34E-10 mg/kg-day 7.00E-10 mg/kg-day 3.34E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 1.11E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.59E-04 mg/kg-day 3.00E+00 mg/kg-day 8.63E-05
TPH C9-C18 7.06E+02 mg/kg 1.55E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.62E-05 mg/kg-day 1.00E-02 mg/kg-day 3.62E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.91E-06 3.70E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.91E-06 3.70E-01

RM6-9East Exposure Medium Total (Total PCBs) 7.78E-06 1.63E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.81E-06 1.64E+00
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 2.29E-05 mg/kg-day NA (mg/kg-day)-1 NA 5.35E-04 mg/kg-day 1.00E+00 mg/kg-day 5.35E-04

Sediment Antimony 1.99E+00 mg/kg 4.81E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-07 mg/kg-day 4.00E-04 mg/kg-day 2.81E-04
Arsenic, total 1.03E+01 mg/kg 1.49E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.24E-08 3.49E-07 mg/kg-day 3.00E-04 mg/kg-day 1.16E-03
Benzene 3.40E-04 mg/kg 8.22E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 4.52E-14 1.92E-11 mg/kg-day 4.00E-03 mg/kg-day 4.79E-09
Benzo(a)anthracene 4.92E+00 mg/kg 3.57E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.60E-08 2.78E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 3.86E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.82E-07 3.00E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 4.82E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.52E-08 3.75E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.27E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.66E-09 1.77E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.05E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.47E-09 2.45E-06 mg/kg-day 2.00E-02 mg/kg-day 1.23E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.07E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.51E-10 1.61E-07 mg/kg-day 4.00E-02 mg/kg-day 4.03E-06
Cadmium, diet 5.19E+00 mg/kg 1.25E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.93E-07 mg/kg-day 1.00E-03 mg/kg-day 2.93E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 4.76E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.11E-05 mg/kg-day 1.50E+00 mg/kg-day 7.41E-06
Chrysene 4.34E+00 mg/kg 3.15E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.30E-10 2.45E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 1.78E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.16E-07 mg/kg-day 3.00E-04 mg/kg-day 1.39E-03
Copper 1.63E+02 mg/kg 3.94E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.19E-06 mg/kg-day 4.00E-02 mg/kg-day 2.30E-04
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.29E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.40E-08 2.56E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.82E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.91E-10 4.24E-10 mg/kg-day 5.00E-05 mg/kg-day 8.48E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.49E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.09E-08 1.16E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 1.34E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.14E-05 mg/kg-day 2.40E-02 mg/kg-day 1.31E-03
Mercury, inorganic 3.05E+00 mg/kg 7.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.72E-07 mg/kg-day 3.00E-04 mg/kg-day 5.73E-04
Naphthalene 5.68E-01 mg/kg 1.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.20E-08 mg/kg-day 2.00E-02 mg/kg-day 1.60E-06
PCBs (non DLC) 3.45E+00 mg/kg 8.34E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.34E-09 1.95E-07 mg/kg-day 2.00E-05 mg/kg-day 9.73E-03
PCBs, total 3.62E+00 mg/kg 8.75E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.75E-09 2.04E-07 mg/kg-day 2.00E-05 mg/kg-day 1.02E-02
PCB-TEQ 4.69E-05 mg/kg 1.13E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.70E-08 2.65E-12 mg/kg-day 7.00E-10 mg/kg-day 3.78E-03
TCDD-TEQ 2.48E-03 mg/kg 6.00E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.99E-07 1.40E-10 mg/kg-day 7.00E-10 mg/kg-day 2.00E-01
Thallium 1.62E-01 mg/kg 3.92E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.14E-09 mg/kg-day 1.00E-05 mg/kg-day 9.14E-04
TPH C19-C40 2.24E+03 mg/kg 5.41E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-04 mg/kg-day 3.00E+00 mg/kg-day 4.21E-05
TPH C9-C18 2.59E+02 mg/kg 6.26E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-05 mg/kg-day 1.00E-02 mg/kg-day 1.46E-03
Trichloroethene 6.00E-03 mg/kg 4.35E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.00E-12 3.38E-10 mg/kg-day 5.00E-04 mg/kg-day 6.77E-07
Vanadium 2.72E+01 mg/kg 6.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-06 mg/kg-day 5.04E-03 mg/kg-day 3.04E-04

Exposure Route Total (Total PCBs) (a) 1.31E-06 2.19E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.33E-06 2.22E-01
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 6.79E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.02E-08 1.58E-07 mg/kg-day 3.00E-04 mg/kg-day 5.28E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 4.22E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.08E-08 3.28E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 4.56E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.33E-07 3.55E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.70E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.16E-08 4.43E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.68E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.96E-09 2.09E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 9.56E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.34E-09 2.23E-06 mg/kg-day 2.00E-02 mg/kg-day 1.11E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.45E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.79E-10 1.91E-07 mg/kg-day 4.00E-02 mg/kg-day 4.76E-06
Cadmium, diet 5.19E+00 mg/kg 1.14E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.66E-09 mg/kg-day 2.50E-05 mg/kg-day 1.06E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 3.72E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.71E-10 2.89E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.89E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.84E-08 3.03E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.65E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.64E-10 3.85E-10 mg/kg-day 5.00E-05 mg/kg-day 7.71E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08 1.37E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 1.62E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.79E-08 mg/kg-day 2.00E-02 mg/kg-day 1.89E-06
PCBs (non DLC) 3.45E+00 mg/kg 1.06E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.06E-08 2.48E-07 mg/kg-day 2.00E-05 mg/kg-day 1.24E-02
PCBs, total 3.62E+00 mg/kg 1.11E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.11E-08 2.60E-07 mg/kg-day 2.00E-05 mg/kg-day 1.30E-02
PCB-TEQ 4.69E-05 mg/kg 3.09E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.64E-09 7.21E-13 mg/kg-day 7.00E-10 mg/kg-day 1.03E-03
TCDD-TEQ 2.48E-03 mg/kg 1.63E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.45E-07 3.81E-11 mg/kg-day 7.00E-10 mg/kg-day 5.45E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 4.92E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-04 mg/kg-day 3.00E+00 mg/kg-day 3.83E-05
TPH C9-C18 2.59E+02 mg/kg 5.69E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-05 mg/kg-day 1.00E-02 mg/kg-day 1.33E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 7.17E-07 6.96E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.21E-07 7.00E-02

RM9-12 Exposure Medium Total (Total PCBs) 2.03E-06 2.88E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.05E-06 2.92E-01
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 1.96E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.58E-04 mg/kg-day 1.00E+00 mg/kg-day 4.58E-04

Sediment Antimony 8.75E-01 mg/kg 2.12E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.94E-08 mg/kg-day 4.00E-04 mg/kg-day 1.23E-04
Arsenic, total 4.21E+00 mg/kg 6.11E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.16E-09 1.42E-07 mg/kg-day 3.00E-04 mg/kg-day 4.75E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.86E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.36E-08 1.45E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.20E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.61E-07 1.71E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.72E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.99E-08 2.12E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.25E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.16E-10 9.76E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.73E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.82E-10 6.37E-07 mg/kg-day 2.00E-02 mg/kg-day 3.19E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.20E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.79E-11 9.36E-08 mg/kg-day 4.00E-02 mg/kg-day 2.34E-06
Cadmium, diet 4.12E+00 mg/kg 9.96E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.32E-07 mg/kg-day 1.00E-03 mg/kg-day 2.32E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 1.68E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.93E-06 mg/kg-day 1.50E+00 mg/kg-day 2.62E-06
Chrysene 3.60E+00 mg/kg 2.61E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.91E-10 2.03E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 1.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.69E-07 mg/kg-day 3.00E-04 mg/kg-day 1.23E-03
Copper 1.11E+02 mg/kg 2.68E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.26E-06 mg/kg-day 4.00E-02 mg/kg-day 1.57E-04
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.39E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.74E-08 1.86E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.66E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.66E-10 3.88E-10 mg/kg-day 5.00E-05 mg/kg-day 7.75E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.37E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.00E-08 1.07E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 1.40E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.26E-05 mg/kg-day 2.40E-02 mg/kg-day 1.36E-03
Mercury, inorganic 2.04E+00 mg/kg 4.93E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-07 mg/kg-day 3.00E-04 mg/kg-day 3.84E-04
Naphthalene 3.72E-01 mg/kg 8.99E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.10E-08 mg/kg-day 2.00E-02 mg/kg-day 1.05E-06
PCBs (non DLC) 2.92E+00 mg/kg 7.06E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.06E-09 1.65E-07 mg/kg-day 2.00E-05 mg/kg-day 8.24E-03
PCBs, total 3.03E+00 mg/kg 7.32E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.32E-09 1.71E-07 mg/kg-day 2.00E-05 mg/kg-day 8.55E-03
PCB-TEQ 1.93E-05 mg/kg 4.67E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.00E-09 1.09E-12 mg/kg-day 7.00E-10 mg/kg-day 1.56E-03
TCDD-TEQ 4.70E-04 mg/kg 1.14E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.70E-07 2.65E-11 mg/kg-day 7.00E-10 mg/kg-day 3.79E-02
Thallium 1.02E-01 mg/kg 2.47E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.75E-09 mg/kg-day 1.00E-05 mg/kg-day 5.75E-04
TPH C19-C40 1.88E+03 mg/kg 4.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-04 mg/kg-day 3.00E+00 mg/kg-day 3.53E-05
TPH C9-C18 1.87E+02 mg/kg 4.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-05 mg/kg-day 1.00E-02 mg/kg-day 1.05E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 6.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-06 mg/kg-day 5.04E-03 mg/kg-day 3.04E-04

Exposure Route Total (Total PCBs) (a) 4.11E-07 5.29E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.17E-07 5.41E-02
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 2.77E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.16E-09 6.47E-08 mg/kg-day 3.00E-04 mg/kg-day 2.16E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.20E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.61E-08 1.71E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.60E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.90E-07 2.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.21E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.35E-08 2.50E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.48E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.08E-09 1.15E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.48E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.48E-10 5.79E-07 mg/kg-day 2.00E-02 mg/kg-day 2.90E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.42E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.04E-10 1.11E-07 mg/kg-day 4.00E-02 mg/kg-day 2.77E-06
Cadmium, diet 4.12E+00 mg/kg 9.05E-11 mg/kg-day NA (mg/kg-day)-1 NA 2.11E-09 mg/kg-day 2.50E-05 mg/kg-day 8.45E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 3.08E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.25E-10 2.40E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.82E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.06E-08 2.19E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.41E-10 3.52E-10 mg/kg-day 5.00E-05 mg/kg-day 7.04E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.62E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.18E-08 1.26E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 1.06E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.48E-08 mg/kg-day 2.00E-02 mg/kg-day 1.24E-06
PCBs (non DLC) 2.92E+00 mg/kg 8.98E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.98E-09 2.10E-07 mg/kg-day 2.00E-05 mg/kg-day 1.05E-02
PCBs, total 3.03E+00 mg/kg 9.32E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.32E-09 2.17E-07 mg/kg-day 2.00E-05 mg/kg-day 1.09E-02
PCB-TEQ 1.93E-05 mg/kg 1.27E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.91E-09 2.97E-13 mg/kg-day 7.00E-10 mg/kg-day 4.24E-04
TCDD-TEQ 4.70E-04 mg/kg 3.10E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.65E-08 7.23E-12 mg/kg-day 7.00E-10 mg/kg-day 1.03E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 4.13E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.64E-05 mg/kg-day 3.00E+00 mg/kg-day 3.21E-05
TPH C9-C18 1.87E+02 mg/kg 4.11E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.59E-06 mg/kg-day 1.00E-02 mg/kg-day 9.59E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 3.24E-07 2.25E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.26E-07 2.26E-02

RM12-15 Exposure Medium Total (Total PCBs) 7.35E-07 7.54E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.43E-07 7.67E-02
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 1.04E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.44E-04 mg/kg-day 1.00E+00 mg/kg-day 2.44E-04

Sediment Antimony 3.88E+00 mg/kg 9.38E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.19E-07 mg/kg-day 4.00E-04 mg/kg-day 5.47E-04
Arsenic, total 4.23E+00 mg/kg 6.14E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.20E-09 1.43E-07 mg/kg-day 3.00E-04 mg/kg-day 4.77E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.02E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.20E-08 2.35E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 3.50E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.55E-07 2.72E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.50E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.55E-08 2.72E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.58E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.15E-09 1.23E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 2.44E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.42E-11 5.70E-08 mg/kg-day 2.00E-02 mg/kg-day 2.85E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.94E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.41E-10 1.51E-07 mg/kg-day 4.00E-02 mg/kg-day 3.77E-06
Cadmium, diet 1.22E+00 mg/kg 2.95E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.88E-08 mg/kg-day 1.00E-03 mg/kg-day 6.88E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 6.79E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.59E-06 mg/kg-day 1.50E+00 mg/kg-day 1.06E-06
Chrysene 5.04E+00 mg/kg 3.66E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.67E-10 2.84E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 9.72E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.27E-07 mg/kg-day 3.00E-04 mg/kg-day 7.56E-04
Copper 6.46E+01 mg/kg 1.56E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.64E-06 mg/kg-day 4.00E-02 mg/kg-day 9.11E-05
Dibenz(a,h)anthracene 8.86E-01 mg/kg 6.43E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.69E-08 5.00E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.76E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.82E-10 4.12E-10 mg/kg-day 5.00E-05 mg/kg-day 8.24E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.62E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-08 1.26E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 9.14E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.13E-05 mg/kg-day 2.40E-02 mg/kg-day 8.88E-04
Mercury, inorganic 4.88E-01 mg/kg 1.18E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.75E-08 mg/kg-day 3.00E-04 mg/kg-day 9.18E-05
Naphthalene 4.63E-01 mg/kg 1.12E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-08 mg/kg-day 2.00E-02 mg/kg-day 1.31E-06
PCBs (non DLC) 1.06E+00 mg/kg 2.56E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.56E-09 5.98E-08 mg/kg-day 2.00E-05 mg/kg-day 2.99E-03
PCBs, total 1.18E+00 mg/kg 2.85E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.85E-09 6.66E-08 mg/kg-day 2.00E-05 mg/kg-day 3.33E-03
PCB-TEQ 1.90E-05 mg/kg 4.59E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.89E-09 1.07E-12 mg/kg-day 7.00E-10 mg/kg-day 1.53E-03
TCDD-TEQ 6.56E-06 mg/kg 1.59E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.38E-09 3.70E-13 mg/kg-day 7.00E-10 mg/kg-day 5.29E-04
Thallium 7.63E-02 mg/kg 1.84E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.30E-09 mg/kg-day 1.00E-05 mg/kg-day 4.30E-04
TPH C19-C40 1.38E+03 mg/kg 3.34E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.78E-05 mg/kg-day 3.00E+00 mg/kg-day 2.59E-05
TPH C9-C18 1.53E+02 mg/kg 3.70E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.63E-06 mg/kg-day 1.00E-02 mg/kg-day 8.63E-04
Trichloroethene 3.00E-04 mg/kg 2.18E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.00E-13 1.69E-11 mg/kg-day 5.00E-04 mg/kg-day 3.38E-08
Vanadium 1.28E+01 mg/kg 3.09E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.22E-07 mg/kg-day 5.04E-03 mg/kg-day 1.43E-04

Exposure Route Total (Total PCBs) (a) 3.78E-07 8.50E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.84E-07 9.69E-03
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 2.79E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.18E-09 6.51E-08 mg/kg-day 3.00E-04 mg/kg-day 2.17E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.56E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.60E-08 2.77E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 4.13E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.01E-07 3.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 4.13E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.01E-08 3.21E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.87E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.36E-09 1.45E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 2.22E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.11E-11 5.18E-08 mg/kg-day 2.00E-02 mg/kg-day 2.59E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.29E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.67E-10 1.78E-07 mg/kg-day 4.00E-02 mg/kg-day 4.45E-06
Cadmium, diet 1.22E+00 mg/kg 2.68E-11 mg/kg-day NA (mg/kg-day)-1 NA 6.25E-10 mg/kg-day 2.50E-05 mg/kg-day 2.50E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 4.32E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.15E-10 3.36E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 7.59E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.54E-08 5.90E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.60E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.57E-10 3.74E-10 mg/kg-day 5.00E-05 mg/kg-day 7.48E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.92E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.40E-08 1.49E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 1.32E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.09E-08 mg/kg-day 2.00E-02 mg/kg-day 1.54E-06
PCBs (non DLC) 1.06E+00 mg/kg 3.26E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.26E-09 7.61E-08 mg/kg-day 2.00E-05 mg/kg-day 3.80E-03
PCBs, total 1.18E+00 mg/kg 3.63E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.63E-09 8.47E-08 mg/kg-day 2.00E-05 mg/kg-day 4.23E-03
PCB-TEQ 1.90E-05 mg/kg 1.25E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.88E-09 2.92E-13 mg/kg-day 7.00E-10 mg/kg-day 4.17E-04
TCDD-TEQ 6.56E-06 mg/kg 4.32E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.49E-10 1.01E-13 mg/kg-day 7.00E-10 mg/kg-day 1.44E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 3.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.07E-05 mg/kg-day 3.00E+00 mg/kg-day 2.36E-05
TPH C9-C18 1.53E+02 mg/kg 3.36E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.84E-06 mg/kg-day 1.00E-02 mg/kg-day 7.84E-04
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.38E-07 5.44E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.39E-07 5.43E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 8.15E-07 1.39E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.24E-07 1.51E-02
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TABLE 7.28.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 4.61E-07 1.80E-02
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.64E-07 1.85E-02

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 1.65E-06 1.65E-01
PCB-TEQ & PCBs (non DLC) (b) 1.67E-06 1.68E-01

River Mile 3-6
Total PCBs (a) 1.38E-06 8.87E-02
PCB-TEQ & PCBs (non DLC) (b) 1.39E-06 9.09E-02

River Mile 6-9
Total PCBs (a) 6.13E-06 1.14E+00
PCB-TEQ & PCBs (non DLC) (b) 6.17E-06 1.15E+00

River Mile 6-9 East Bank

Total PCBs (a) 8.24E-06 1.65E+00
PCB-TEQ & PCBs (non DLC) (b) 8.28E-06 1.66E+00

River Mile 9-12

Total PCBs (a) 2.49E-06 3.06E-01
PCB-TEQ & PCBs (non DLC) (b) 2.51E-06 3.10E-01

River Mile 12-15

Total PCBs (a) 1.20E-06 9.34E-02
PCB-TEQ & PCBs (non DLC) (b) 1.21E-06 9.51E-02

River Mile 15-17.4

Total PCBs (a) 1.28E-06 3.19E-02
PCB-TEQ & PCBs (non DLC) (b) 1.29E-06 3.36E-02

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 2.60E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-04 mg/kg-day 1.00E+00 mg/kg-day 3.03E-04
Sediment Antimony 8.56E-01 mg/kg 1.93E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.26E-08 mg/kg-day 4.00E-04 mg/kg-day 5.64E-05

Arsenic, total 1.07E+01 mg/kg 1.45E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.17E-08 1.69E-07 mg/kg-day 3.00E-04 mg/kg-day 5.64E-04
Benzene 5.60E-04 mg/kg 1.26E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.95E-14 1.48E-11 mg/kg-day 4.00E-03 mg/kg-day 3.69E-09
Benzo(a)anthracene 2.70E+00 mg/kg 1.22E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.90E-09 7.11E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 1.65E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.21E-07 9.64E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.67E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.22E-08 9.75E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 9.21E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.73E-10 5.37E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.79E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.50E-10 2.09E-07 mg/kg-day 2.00E-02 mg/kg-day 1.04E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.31E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.53E-11 7.61E-08 mg/kg-day 4.00E-02 mg/kg-day 1.90E-06
Cadmium, diet 2.98E+00 mg/kg 6.73E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.85E-08 mg/kg-day 1.00E-03 mg/kg-day 7.85E-05
Chromium, hexavalent 7.78E+00 mg/kg 3.51E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.76E-08 2.05E-07 mg/kg-day 3.00E-03 mg/kg-day 6.83E-05
Chromium, total 1.18E+02 mg/kg 2.66E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.11E-06 mg/kg-day 1.50E+00 mg/kg-day 2.07E-06
Chrysene 3.65E+00 mg/kg 1.65E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.20E-10 9.62E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 1.96E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.28E-07 mg/kg-day 3.00E-04 mg/kg-day 7.61E-04
Copper 1.53E+02 mg/kg 3.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.03E-06 mg/kg-day 4.00E-02 mg/kg-day 1.01E-04
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.88E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.37E-08 1.10E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.83E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.93E-10 2.14E-10 mg/kg-day 5.00E-05 mg/kg-day 4.28E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 8.94E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.53E-09 5.22E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 7.99E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.33E-06 mg/kg-day 2.40E-02 mg/kg-day 3.89E-04
Mercury, inorganic 2.60E+00 mg/kg 5.87E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.85E-08 mg/kg-day 3.00E-04 mg/kg-day 2.28E-04
Naphthalene 5.16E-01 mg/kg 1.17E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.36E-08 mg/kg-day 2.00E-02 mg/kg-day 6.80E-07
PCBs (non DLC) 2.51E+00 mg/kg 5.67E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.67E-09 6.61E-08 mg/kg-day 2.00E-05 mg/kg-day 3.31E-03
PCBs, total 2.64E+00 mg/kg 5.96E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.96E-09 6.95E-08 mg/kg-day 2.00E-05 mg/kg-day 3.48E-03
PCB-TEQ 3.26E-05 mg/kg 7.36E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.10E-08 8.59E-13 mg/kg-day 7.00E-10 mg/kg-day 1.23E-03
TCDD-TEQ 1.17E-03 mg/kg 2.64E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.96E-07 3.08E-11 mg/kg-day 7.00E-10 mg/kg-day 4.40E-02
Thallium 1.90E-01 mg/kg 4.29E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.01E-09 mg/kg-day 1.00E-05 mg/kg-day 5.01E-04
TPH C19-C40 2.19E+03 mg/kg 4.95E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.77E-05 mg/kg-day 3.00E+00 mg/kg-day 1.92E-05
TPH C9-C18 2.44E+02 mg/kg 5.51E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.43E-06 mg/kg-day 1.00E-02 mg/kg-day 6.43E-04
Trichloroethene 2.10E-03 mg/kg 9.48E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.36E-13 5.53E-11 mg/kg-day 5.00E-04 mg/kg-day 1.11E-07
Vanadium 2.95E+01 mg/kg 6.66E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.77E-07 mg/kg-day 5.04E-03 mg/kg-day 1.54E-04

Exposure Route Total (Total PCBs) (a) 6.05E-07 5.14E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.16E-07 5.24E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 2.57E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.86E-08 3.00E-07 mg/kg-day 3.00E-04 mg/kg-day 1.00E-03
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 5.63E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.11E-08 3.28E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 7.63E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.57E-07 4.45E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 7.71E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.63E-08 4.50E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 4.25E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.10E-09 2.48E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 6.35E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.89E-10 7.40E-07 mg/kg-day 2.00E-02 mg/kg-day 3.70E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 6.02E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.40E-10 3.51E-07 mg/kg-day 4.00E-02 mg/kg-day 8.78E-06
Cadmium, diet 2.98E+00 mg/kg 2.39E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.79E-09 mg/kg-day 2.50E-05 mg/kg-day 1.11E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 7.60E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.55E-10 4.44E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 8.67E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.33E-08 5.06E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 6.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.04E-09 7.59E-10 mg/kg-day 5.00E-05 mg/kg-day 1.52E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 4.13E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.01E-08 2.41E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 5.38E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.27E-08 mg/kg-day 2.00E-02 mg/kg-day 3.14E-06
PCBs (non DLC) 2.51E+00 mg/kg 2.82E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.82E-08 3.29E-07 mg/kg-day 2.00E-05 mg/kg-day 1.64E-02
PCBs, total 2.64E+00 mg/kg 2.96E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.96E-08 3.46E-07 mg/kg-day 2.00E-05 mg/kg-day 1.73E-02
PCB-TEQ 3.26E-05 mg/kg 7.84E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.18E-08 9.14E-13 mg/kg-day 7.00E-10 mg/kg-day 1.31E-03
TCDD-TEQ 1.17E-03 mg/kg 2.81E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.22E-07 3.28E-11 mg/kg-day 7.00E-10 mg/kg-day 4.69E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 1.75E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.05E-04 mg/kg-day 3.00E+00 mg/kg-day 6.82E-05
TPH C9-C18 2.44E+02 mg/kg 1.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.28E-05 mg/kg-day 1.00E-02 mg/kg-day 2.28E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.24E-06 6.77E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.25E-06 6.81E-02

RM0-3 Exposure Medium Total (Total PCBs) 1.85E-06 1.19E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.87E-06 1.21E-01
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TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 2.69E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.13E-04 mg/kg-day 1.00E+00 mg/kg-day 3.13E-04

Sediment Antimony 2.44E+00 mg/kg 5.51E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.43E-08 mg/kg-day 4.00E-04 mg/kg-day 1.61E-04
Arsenic, total 9.29E+00 mg/kg 1.26E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.89E-08 1.47E-07 mg/kg-day 3.00E-04 mg/kg-day 4.89E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.10E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.54E-08 1.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.77E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.29E-07 1.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.98E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-08 1.16E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 8.90E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.49E-10 5.19E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.15E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.61E-09 1.34E-06 mg/kg-day 2.00E-02 mg/kg-day 6.72E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 5.10E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.73E-10 2.98E-07 mg/kg-day 4.00E-02 mg/kg-day 7.44E-06
Cadmium, diet 4.90E+00 mg/kg 1.11E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-07 mg/kg-day 1.00E-03 mg/kg-day 1.29E-04
Chromium, hexavalent 5.39E+00 mg/kg 2.43E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.22E-08 1.42E-07 mg/kg-day 3.00E-03 mg/kg-day 4.73E-05
Chromium, total 1.34E+02 mg/kg 3.03E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.53E-06 mg/kg-day 1.50E+00 mg/kg-day 2.35E-06
Chrysene 7.01E+00 mg/kg 3.17E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.31E-10 1.85E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 2.11E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.46E-07 mg/kg-day 3.00E-04 mg/kg-day 8.21E-04
Copper 1.86E+02 mg/kg 4.20E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.90E-06 mg/kg-day 4.00E-02 mg/kg-day 1.22E-04
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.85E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.35E-08 1.08E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.22E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.95E-10 1.42E-10 mg/kg-day 5.00E-05 mg/kg-day 2.85E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.05E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.65E-09 6.11E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 1.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-05 mg/kg-day 2.40E-02 mg/kg-day 5.02E-04
Mercury, inorganic 2.78E+00 mg/kg 6.28E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.32E-08 mg/kg-day 3.00E-04 mg/kg-day 2.44E-04
Naphthalene 1.30E+00 mg/kg 2.94E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.42E-08 mg/kg-day 2.00E-02 mg/kg-day 1.71E-06
PCBs (non DLC) 1.38E+00 mg/kg 3.12E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.12E-09 3.64E-08 mg/kg-day 2.00E-05 mg/kg-day 1.82E-03
PCBs, total 1.46E+00 mg/kg 3.30E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.30E-09 3.85E-08 mg/kg-day 2.00E-05 mg/kg-day 1.92E-03
PCB-TEQ 2.21E-05 mg/kg 4.99E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.49E-09 5.82E-13 mg/kg-day 7.00E-10 mg/kg-day 8.32E-04
TCDD-TEQ 4.84E-04 mg/kg 1.09E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.64E-07 1.28E-11 mg/kg-day 7.00E-10 mg/kg-day 1.82E-02
Thallium 2.04E-01 mg/kg 4.61E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.37E-09 mg/kg-day 1.00E-05 mg/kg-day 5.37E-04
TPH C19-C40 2.64E+03 mg/kg 5.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.95E-05 mg/kg-day 3.00E+00 mg/kg-day 2.32E-05
TPH C9-C18 2.93E+02 mg/kg 6.62E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.72E-06 mg/kg-day 1.00E-02 mg/kg-day 7.72E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 6.73E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.85E-07 mg/kg-day 5.04E-03 mg/kg-day 1.56E-04

Exposure Route Total (Total PCBs) (a) 3.82E-07 2.45E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.89E-07 2.53E-02
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TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 2.23E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.35E-08 2.61E-07 mg/kg-day 3.00E-04 mg/kg-day 8.69E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 9.71E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.09E-08 5.66E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 8.17E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.96E-07 4.76E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 9.15E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.68E-08 5.34E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 4.10E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.00E-09 2.39E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 4.09E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.72E-09 4.77E-06 mg/kg-day 2.00E-02 mg/kg-day 2.38E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.35E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.72E-09 1.37E-06 mg/kg-day 4.00E-02 mg/kg-day 3.43E-05
Cadmium, diet 4.90E+00 mg/kg 3.93E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.58E-09 mg/kg-day 2.50E-05 mg/kg-day 1.83E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 1.46E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.07E-09 8.52E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 8.52E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.22E-08 4.97E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 4.33E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.92E-10 5.05E-10 mg/kg-day 5.00E-05 mg/kg-day 1.01E-05
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 4.83E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.53E-08 2.82E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 1.35E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-07 mg/kg-day 2.00E-02 mg/kg-day 7.90E-06
PCBs (non DLC) 1.38E+00 mg/kg 1.55E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.55E-08 1.81E-07 mg/kg-day 2.00E-05 mg/kg-day 9.03E-03
PCBs, total 1.46E+00 mg/kg 1.64E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.64E-08 1.91E-07 mg/kg-day 2.00E-05 mg/kg-day 9.55E-03
PCB-TEQ 2.21E-05 mg/kg 5.31E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.97E-09 6.20E-13 mg/kg-day 7.00E-10 mg/kg-day 8.85E-04
TCDD-TEQ 4.84E-04 mg/kg 1.16E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.75E-07 1.36E-11 mg/kg-day 7.00E-10 mg/kg-day 1.94E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 2.12E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-04 mg/kg-day 3.00E+00 mg/kg-day 8.23E-05
TPH C9-C18 2.93E+02 mg/kg 2.35E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-05 mg/kg-day 1.00E-02 mg/kg-day 2.74E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.07E-06 3.31E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.08E-06 3.35E-02

RM3-6 Exposure Medium Total (Total PCBs) 1.45E-06 5.76E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.46E-06 5.87E-02
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TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 2.85E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.32E-04 mg/kg-day 1.00E+00 mg/kg-day 3.32E-04

Sediment Antimony 1.92E+00 mg/kg 4.34E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.06E-08 mg/kg-day 4.00E-04 mg/kg-day 1.26E-04
Arsenic, total 1.37E+01 mg/kg 1.86E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.78E-08 2.17E-07 mg/kg-day 3.00E-04 mg/kg-day 7.22E-04
Benzene 2.60E-04 mg/kg 5.87E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.23E-14 6.85E-12 mg/kg-day 4.00E-03 mg/kg-day 1.71E-09
Benzo(a)anthracene 3.26E+00 mg/kg 1.47E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.07E-08 8.59E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 2.23E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.63E-07 1.30E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 2.75E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.01E-08 1.60E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 9.62E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.02E-10 5.61E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 6.35E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.88E-10 7.40E-07 mg/kg-day 2.00E-02 mg/kg-day 3.70E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 2.52E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.84E-10 1.47E-07 mg/kg-day 4.00E-02 mg/kg-day 3.68E-06
Cadmium, diet 8.78E+00 mg/kg 1.98E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.31E-07 mg/kg-day 1.00E-03 mg/kg-day 2.31E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 6.66E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.77E-06 mg/kg-day 1.50E+00 mg/kg-day 5.18E-06
Chrysene 4.55E+00 mg/kg 2.05E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.50E-10 1.20E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 2.04E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.38E-07 mg/kg-day 3.00E-04 mg/kg-day 7.95E-04
Copper 2.80E+02 mg/kg 6.32E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.38E-06 mg/kg-day 4.00E-02 mg/kg-day 1.84E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 3.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.26E-08 1.81E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 5.04E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.06E-10 5.87E-10 mg/kg-day 5.00E-05 mg/kg-day 1.17E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.18E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.60E-09 6.88E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 1.37E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.60E-05 mg/kg-day 2.40E-02 mg/kg-day 6.65E-04
Mercury, inorganic 5.06E+00 mg/kg 1.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-07 mg/kg-day 3.00E-04 mg/kg-day 4.44E-04
Naphthalene 3.05E+00 mg/kg 6.89E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.03E-08 mg/kg-day 2.00E-02 mg/kg-day 4.02E-06
PCBs (non DLC) 6.19E+00 mg/kg 1.40E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.40E-08 1.63E-07 mg/kg-day 2.00E-05 mg/kg-day 8.15E-03
PCBs, total 6.51E+00 mg/kg 1.47E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.47E-08 1.71E-07 mg/kg-day 2.00E-05 mg/kg-day 8.57E-03
PCB-TEQ 7.69E-05 mg/kg 1.74E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.60E-08 2.03E-12 mg/kg-day 7.00E-10 mg/kg-day 2.89E-03
TCDD-TEQ 1.04E-02 mg/kg 2.35E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.52E-06 2.74E-10 mg/kg-day 7.00E-10 mg/kg-day 3.91E-01
Thallium 2.30E-01 mg/kg 5.19E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.06E-09 mg/kg-day 1.00E-05 mg/kg-day 6.06E-04
TPH C19-C40 3.87E+03 mg/kg 8.74E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-04 mg/kg-day 3.00E+00 mg/kg-day 3.40E-05
TPH C9-C18 5.40E+02 mg/kg 1.22E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.42E-05 mg/kg-day 1.00E-02 mg/kg-day 1.42E-03
Trichloroethene 5.00E-03 mg/kg 2.26E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.04E-12 1.32E-10 mg/kg-day 5.00E-04 mg/kg-day 2.63E-07
Vanadium 3.96E+01 mg/kg 8.94E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.04E-06 mg/kg-day 5.04E-03 mg/kg-day 2.07E-04

Exposure Route Total (Total PCBs) (a) 3.79E-06 4.06E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.82E-06 4.08E-01
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TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 3.29E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.94E-08 3.84E-07 mg/kg-day 3.00E-04 mg/kg-day 1.28E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 6.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.96E-08 3.96E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 1.03E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.50E-07 5.99E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.27E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.26E-08 7.40E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 4.44E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.24E-09 2.59E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 2.25E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.15E-09 2.63E-06 mg/kg-day 2.00E-02 mg/kg-day 1.31E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.16E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.50E-10 6.79E-07 mg/kg-day 4.00E-02 mg/kg-day 1.70E-05
Cadmium, diet 8.78E+00 mg/kg 7.04E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.21E-09 mg/kg-day 2.50E-05 mg/kg-day 3.28E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 9.48E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.92E-10 5.53E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.43E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.04E-07 8.34E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.79E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.86E-09 2.08E-09 mg/kg-day 5.00E-05 mg/kg-day 4.17E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 5.44E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.97E-08 3.17E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 3.18E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.71E-07 mg/kg-day 2.00E-02 mg/kg-day 1.85E-05
PCBs (non DLC) 6.19E+00 mg/kg 6.94E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.94E-08 8.10E-07 mg/kg-day 2.00E-05 mg/kg-day 4.05E-02
PCBs, total 6.51E+00 mg/kg 7.30E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.30E-08 8.52E-07 mg/kg-day 2.00E-05 mg/kg-day 4.26E-02
PCB-TEQ 7.69E-05 mg/kg 1.85E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.77E-08 2.16E-12 mg/kg-day 7.00E-10 mg/kg-day 3.08E-03
TCDD-TEQ 1.04E-02 mg/kg 2.50E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.75E-06 2.92E-10 mg/kg-day 7.00E-10 mg/kg-day 4.17E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 3.10E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.62E-04 mg/kg-day 3.00E+00 mg/kg-day 1.21E-04
TPH C9-C18 5.40E+02 mg/kg 4.33E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.05E-05 mg/kg-day 1.00E-02 mg/kg-day 5.05E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.92E-06 4.66E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.94E-06 4.67E-01

RM6-9 Exposure Medium Total (Total PCBs) 8.71E-06 8.72E-01
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.76E-06 8.76E-01
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TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 2.96E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.45E-04 mg/kg-day 1.00E+00 mg/kg-day 3.45E-04

Sediment Antimony 2.45E+00 mg/kg 5.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.45E-08 mg/kg-day 4.00E-04 mg/kg-day 1.61E-04
Arsenic, total 1.64E+01 mg/kg 2.22E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.33E-08 2.59E-07 mg/kg-day 3.00E-04 mg/kg-day 8.64E-04
Benzene 2.60E-04 mg/kg 5.87E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.23E-14 6.85E-12 mg/kg-day 4.00E-03 mg/kg-day 1.71E-09
Benzo(a)anthracene 3.44E+00 mg/kg 1.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-08 9.06E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.86E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.35E-07 1.08E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.25E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.65E-08 1.31E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.03E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.55E-10 6.03E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 8.06E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.13E-09 9.40E-07 mg/kg-day 2.00E-02 mg/kg-day 4.70E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.94E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.41E-10 1.13E-07 mg/kg-day 4.00E-02 mg/kg-day 2.83E-06
Cadmium, diet 1.22E+01 mg/kg 2.75E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.21E-07 mg/kg-day 1.00E-03 mg/kg-day 3.21E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 9.01E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-05 mg/kg-day 1.50E+00 mg/kg-day 7.01E-06
Chrysene 4.75E+00 mg/kg 2.15E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.57E-10 1.25E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 2.08E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.43E-07 mg/kg-day 3.00E-04 mg/kg-day 8.10E-04
Copper 3.08E+02 mg/kg 6.95E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.11E-06 mg/kg-day 4.00E-02 mg/kg-day 2.03E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 2.22E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.62E-08 1.29E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 7.38E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.18E-09 8.61E-10 mg/kg-day 5.00E-05 mg/kg-day 1.72E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.09E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.98E-09 6.38E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 1.21E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.42E-05 mg/kg-day 2.40E-02 mg/kg-day 5.91E-04
Mercury, inorganic 6.51E+00 mg/kg 1.47E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.71E-07 mg/kg-day 3.00E-04 mg/kg-day 5.72E-04
Naphthalene 5.92E-01 mg/kg 1.34E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.56E-08 mg/kg-day 2.00E-02 mg/kg-day 7.80E-07
PCBs (non DLC) 8.28E+00 mg/kg 1.87E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.87E-08 2.18E-07 mg/kg-day 2.00E-05 mg/kg-day 1.09E-02
PCBs, total 8.71E+00 mg/kg 1.97E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.97E-08 2.29E-07 mg/kg-day 2.00E-05 mg/kg-day 1.15E-02
PCB-TEQ 8.02E-05 mg/kg 1.81E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.72E-08 2.11E-12 mg/kg-day 7.00E-10 mg/kg-day 3.02E-03
TCDD-TEQ 1.52E-02 mg/kg 3.43E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.15E-06 4.00E-10 mg/kg-day 7.00E-10 mg/kg-day 5.72E-01
Thallium 2.54E-01 mg/kg 5.74E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.69E-09 mg/kg-day 1.00E-05 mg/kg-day 6.69E-04
TPH C19-C40 5.05E+03 mg/kg 1.14E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-04 mg/kg-day 3.00E+00 mg/kg-day 4.43E-05
TPH C9-C18 7.06E+02 mg/kg 1.59E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.86E-05 mg/kg-day 1.00E-02 mg/kg-day 1.86E-03
Trichloroethene 3.50E-03 mg/kg 1.58E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.27E-13 9.22E-11 mg/kg-day 5.00E-04 mg/kg-day 1.84E-07
Vanadium 5.57E+01 mg/kg 1.26E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.47E-06 mg/kg-day 5.04E-03 mg/kg-day 2.91E-04

Exposure Route Total (Total PCBs) (a) 5.39E-06 5.90E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.42E-06 5.93E-01
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TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 3.94E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.91E-08 4.60E-07 mg/kg-day 3.00E-04 mg/kg-day 1.53E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 7.17E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.23E-08 4.18E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 8.56E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.25E-07 5.00E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.04E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.59E-08 6.06E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 4.77E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.48E-09 2.78E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.86E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.01E-09 3.34E-06 mg/kg-day 2.00E-02 mg/kg-day 1.67E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 8.94E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.52E-10 5.21E-07 mg/kg-day 4.00E-02 mg/kg-day 1.30E-05
Cadmium, diet 1.22E+01 mg/kg 9.78E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-08 mg/kg-day 2.50E-05 mg/kg-day 4.56E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 9.90E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.22E-10 5.77E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.02E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.47E-08 5.97E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.62E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.19E-09 3.06E-09 mg/kg-day 5.00E-05 mg/kg-day 6.11E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 5.04E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.68E-08 2.94E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 6.17E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.19E-08 mg/kg-day 2.00E-02 mg/kg-day 3.60E-06
PCBs (non DLC) 8.28E+00 mg/kg 9.29E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.29E-08 1.08E-06 mg/kg-day 2.00E-05 mg/kg-day 5.42E-02
PCBs, total 8.71E+00 mg/kg 9.77E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.77E-08 1.14E-06 mg/kg-day 2.00E-05 mg/kg-day 5.70E-02
PCB-TEQ 8.02E-05 mg/kg 1.93E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.89E-08 2.25E-12 mg/kg-day 7.00E-10 mg/kg-day 3.21E-03
TCDD-TEQ 1.52E-02 mg/kg 3.65E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.48E-06 4.26E-10 mg/kg-day 7.00E-10 mg/kg-day 6.09E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 4.05E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.72E-04 mg/kg-day 3.00E+00 mg/kg-day 1.57E-04
TPH C9-C18 7.06E+02 mg/kg 5.66E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.60E-05 mg/kg-day 1.00E-02 mg/kg-day 6.60E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 6.52E-06 6.75E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.54E-06 6.75E-01

RM6-9East Exposure Medium Total (Total PCBs) 1.19E-05 1.27E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.20E-05 1.27E+00

Page 8 of 15
AECOM

Final

July 2017



TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 2.14E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.50E-04 mg/kg-day 1.00E+00 mg/kg-day 2.50E-04

Sediment Antimony 1.99E+00 mg/kg 4.49E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.24E-08 mg/kg-day 4.00E-04 mg/kg-day 1.31E-04
Arsenic, total 1.03E+01 mg/kg 1.40E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.09E-08 1.63E-07 mg/kg-day 3.00E-04 mg/kg-day 5.43E-04
Benzene 3.40E-04 mg/kg 7.68E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 4.22E-14 8.96E-12 mg/kg-day 4.00E-03 mg/kg-day 2.24E-09
Benzo(a)anthracene 4.92E+00 mg/kg 2.22E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.62E-08 1.30E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 2.40E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.75E-07 1.40E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 3.00E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.19E-08 1.75E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.41E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.03E-09 8.25E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 9.82E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.38E-09 1.15E-06 mg/kg-day 2.00E-02 mg/kg-day 5.73E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.29E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.43E-11 7.53E-08 mg/kg-day 4.00E-02 mg/kg-day 1.88E-06
Cadmium, diet 5.19E+00 mg/kg 1.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.37E-07 mg/kg-day 1.00E-03 mg/kg-day 1.37E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 4.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.19E-06 mg/kg-day 1.50E+00 mg/kg-day 3.46E-06
Chrysene 4.34E+00 mg/kg 1.96E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.43E-10 1.14E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 1.66E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.94E-07 mg/kg-day 3.00E-04 mg/kg-day 6.47E-04
Copper 1.63E+02 mg/kg 3.68E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.29E-06 mg/kg-day 4.00E-02 mg/kg-day 1.07E-04
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.05E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.50E-08 1.20E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.70E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.72E-10 1.98E-10 mg/kg-day 5.00E-05 mg/kg-day 3.96E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 9.26E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.76E-09 5.40E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 1.26E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-05 mg/kg-day 2.40E-02 mg/kg-day 6.10E-04
Mercury, inorganic 3.05E+00 mg/kg 6.89E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.03E-08 mg/kg-day 3.00E-04 mg/kg-day 2.68E-04
Naphthalene 5.68E-01 mg/kg 1.28E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.50E-08 mg/kg-day 2.00E-02 mg/kg-day 7.48E-07
PCBs (non DLC) 3.45E+00 mg/kg 7.79E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.79E-09 9.09E-08 mg/kg-day 2.00E-05 mg/kg-day 4.54E-03
PCBs, total 3.62E+00 mg/kg 8.17E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.17E-09 9.54E-08 mg/kg-day 2.00E-05 mg/kg-day 4.77E-03
PCB-TEQ 4.69E-05 mg/kg 1.06E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.59E-08 1.24E-12 mg/kg-day 7.00E-10 mg/kg-day 1.77E-03
TCDD-TEQ 2.48E-03 mg/kg 5.60E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.40E-07 6.53E-11 mg/kg-day 7.00E-10 mg/kg-day 9.33E-02
Thallium 1.62E-01 mg/kg 3.66E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.27E-09 mg/kg-day 1.00E-05 mg/kg-day 4.27E-04
TPH C19-C40 2.24E+03 mg/kg 5.06E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.90E-05 mg/kg-day 3.00E+00 mg/kg-day 1.97E-05
TPH C9-C18 2.59E+02 mg/kg 5.85E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.82E-06 mg/kg-day 1.00E-02 mg/kg-day 6.82E-04
Trichloroethene 6.00E-03 mg/kg 2.71E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.25E-12 1.58E-10 mg/kg-day 5.00E-04 mg/kg-day 3.16E-07
Vanadium 2.72E+01 mg/kg 6.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.17E-07 mg/kg-day 5.04E-03 mg/kg-day 1.42E-04

Exposure Route Total (Total PCBs) (a) 1.11E-06 1.02E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.12E-06 1.04E-01
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TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 2.48E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.71E-08 2.89E-07 mg/kg-day 3.00E-04 mg/kg-day 9.63E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 1.03E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.48E-08 5.98E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 1.11E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.09E-07 6.47E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.39E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.01E-07 8.08E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 6.52E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.76E-09 3.80E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 3.49E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.88E-09 4.07E-06 mg/kg-day 2.00E-02 mg/kg-day 2.03E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 5.96E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.35E-10 3.48E-07 mg/kg-day 4.00E-02 mg/kg-day 8.69E-06
Cadmium, diet 5.19E+00 mg/kg 4.16E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.85E-09 mg/kg-day 2.50E-05 mg/kg-day 1.94E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 9.04E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.60E-10 5.27E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 9.46E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.90E-08 5.52E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 6.03E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.64E-10 7.03E-10 mg/kg-day 5.00E-05 mg/kg-day 1.41E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 4.27E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.12E-08 2.49E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 5.92E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.90E-08 mg/kg-day 2.00E-02 mg/kg-day 3.45E-06
PCBs (non DLC) 3.45E+00 mg/kg 3.87E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.87E-08 4.52E-07 mg/kg-day 2.00E-05 mg/kg-day 2.26E-02
PCBs, total 3.62E+00 mg/kg 4.06E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.06E-08 4.74E-07 mg/kg-day 2.00E-05 mg/kg-day 2.37E-02
PCB-TEQ 4.69E-05 mg/kg 1.13E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.69E-08 1.32E-12 mg/kg-day 7.00E-10 mg/kg-day 1.88E-03
TCDD-TEQ 2.48E-03 mg/kg 5.96E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.94E-07 6.96E-11 mg/kg-day 7.00E-10 mg/kg-day 9.94E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 1.79E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.09E-04 mg/kg-day 3.00E+00 mg/kg-day 6.98E-05
TPH C9-C18 2.59E+02 mg/kg 2.08E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.42E-05 mg/kg-day 1.00E-02 mg/kg-day 2.42E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.07E-06 1.27E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.08E-06 1.28E-01

RM9-12 Exposure Medium Total (Total PCBs) 3.18E-06 2.29E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.21E-06 2.31E-01
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TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 1.83E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.14E-04 mg/kg-day 1.00E+00 mg/kg-day 2.14E-04

Sediment Antimony 8.75E-01 mg/kg 1.98E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.31E-08 mg/kg-day 4.00E-04 mg/kg-day 5.76E-05
Arsenic, total 4.21E+00 mg/kg 5.70E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.56E-09 6.65E-08 mg/kg-day 3.00E-04 mg/kg-day 2.22E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.16E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.47E-09 6.77E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 1.37E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.00E-07 8.01E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.69E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.24E-08 9.88E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 7.81E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.70E-10 4.56E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.55E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.57E-10 2.98E-07 mg/kg-day 2.00E-02 mg/kg-day 1.49E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 7.50E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.47E-11 4.37E-08 mg/kg-day 4.00E-02 mg/kg-day 1.09E-06
Cadmium, diet 4.12E+00 mg/kg 9.30E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-07 mg/kg-day 1.00E-03 mg/kg-day 1.09E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 1.57E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.84E-06 mg/kg-day 1.50E+00 mg/kg-day 1.22E-06
Chrysene 3.60E+00 mg/kg 1.63E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.19E-10 9.48E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 1.48E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.73E-07 mg/kg-day 3.00E-04 mg/kg-day 5.75E-04
Copper 1.11E+02 mg/kg 2.51E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.92E-06 mg/kg-day 4.00E-02 mg/kg-day 7.31E-05
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.49E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.08E-08 8.67E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.55E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.48E-10 1.81E-10 mg/kg-day 5.00E-05 mg/kg-day 3.62E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 8.54E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.23E-09 4.98E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 1.31E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.52E-05 mg/kg-day 2.40E-02 mg/kg-day 6.34E-04
Mercury, inorganic 2.04E+00 mg/kg 4.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.37E-08 mg/kg-day 3.00E-04 mg/kg-day 1.79E-04
Naphthalene 3.72E-01 mg/kg 8.40E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.80E-09 mg/kg-day 2.00E-02 mg/kg-day 4.90E-07
PCBs (non DLC) 2.92E+00 mg/kg 6.59E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.59E-09 7.69E-08 mg/kg-day 2.00E-05 mg/kg-day 3.85E-03
PCBs, total 3.03E+00 mg/kg 6.84E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.84E-09 7.98E-08 mg/kg-day 2.00E-05 mg/kg-day 3.99E-03
PCB-TEQ 1.93E-05 mg/kg 4.36E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.54E-09 5.08E-13 mg/kg-day 7.00E-10 mg/kg-day 7.26E-04
TCDD-TEQ 4.70E-04 mg/kg 1.06E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.59E-07 1.24E-11 mg/kg-day 7.00E-10 mg/kg-day 1.77E-02
Thallium 1.02E-01 mg/kg 2.30E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.69E-09 mg/kg-day 1.00E-05 mg/kg-day 2.69E-04
TPH C19-C40 1.88E+03 mg/kg 4.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.95E-05 mg/kg-day 3.00E+00 mg/kg-day 1.65E-05
TPH C9-C18 1.87E+02 mg/kg 4.22E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.93E-06 mg/kg-day 1.00E-02 mg/kg-day 4.93E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 6.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.17E-07 mg/kg-day 5.04E-03 mg/kg-day 1.42E-04

Exposure Route Total (Total PCBs) (a) 3.14E-07 2.47E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.20E-07 2.53E-02
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TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 1.01E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.52E-08 1.18E-07 mg/kg-day 3.00E-04 mg/kg-day 3.94E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 5.35E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.91E-08 3.12E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 6.33E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.62E-07 3.69E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 7.81E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.70E-08 4.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.60E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.63E-09 2.10E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 9.05E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.27E-09 1.06E-06 mg/kg-day 2.00E-02 mg/kg-day 5.28E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 3.46E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.52E-10 2.02E-07 mg/kg-day 4.00E-02 mg/kg-day 5.04E-06
Cadmium, diet 4.12E+00 mg/kg 3.30E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.85E-09 mg/kg-day 2.50E-05 mg/kg-day 1.54E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 7.50E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.48E-10 4.38E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 6.85E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.00E-08 4.00E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 5.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.81E-10 6.42E-10 mg/kg-day 5.00E-05 mg/kg-day 1.28E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 3.94E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.87E-08 2.30E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 3.88E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.52E-08 mg/kg-day 2.00E-02 mg/kg-day 2.26E-06
PCBs (non DLC) 2.92E+00 mg/kg 3.28E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.28E-08 3.82E-07 mg/kg-day 2.00E-05 mg/kg-day 1.91E-02
PCBs, total 3.03E+00 mg/kg 3.40E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.40E-08 3.97E-07 mg/kg-day 2.00E-05 mg/kg-day 1.98E-02
PCB-TEQ 1.93E-05 mg/kg 4.64E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.96E-09 5.41E-13 mg/kg-day 7.00E-10 mg/kg-day 7.73E-04
TCDD-TEQ 4.70E-04 mg/kg 1.13E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.69E-07 1.32E-11 mg/kg-day 7.00E-10 mg/kg-day 1.88E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 1.51E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.76E-04 mg/kg-day 3.00E+00 mg/kg-day 5.86E-05
TPH C9-C18 1.87E+02 mg/kg 1.50E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.75E-05 mg/kg-day 1.00E-02 mg/kg-day 1.75E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 8.61E-07 4.11E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.67E-07 4.11E-02

RM12-15 Exposure Medium Total (Total PCBs) 1.18E-06 6.58E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.19E-06 6.64E-02
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TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 9.75E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-04 mg/kg-day 1.00E+00 mg/kg-day 1.14E-04

Sediment Antimony 3.88E+00 mg/kg 8.76E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-07 mg/kg-day 4.00E-04 mg/kg-day 2.56E-04
Arsenic, total 4.23E+00 mg/kg 5.73E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.60E-09 6.69E-08 mg/kg-day 3.00E-04 mg/kg-day 2.23E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.88E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.37E-08 1.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 2.18E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.59E-07 1.27E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.18E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.59E-08 1.27E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 9.84E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.19E-10 5.74E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 2.28E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.19E-11 2.66E-08 mg/kg-day 2.00E-02 mg/kg-day 1.33E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.21E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.80E-11 7.03E-08 mg/kg-day 4.00E-02 mg/kg-day 1.76E-06
Cadmium, diet 1.22E+00 mg/kg 2.75E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.21E-08 mg/kg-day 1.00E-03 mg/kg-day 3.21E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 6.35E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.40E-07 mg/kg-day 1.50E+00 mg/kg-day 4.94E-07
Chrysene 5.04E+00 mg/kg 2.28E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.66E-10 1.33E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 9.08E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-07 mg/kg-day 3.00E-04 mg/kg-day 3.53E-04
Copper 6.46E+01 mg/kg 1.46E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-06 mg/kg-day 4.00E-02 mg/kg-day 4.25E-05
Dibenz(a,h)anthracene 8.86E-01 mg/kg 4.00E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.92E-08 2.33E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.65E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.64E-10 1.92E-10 mg/kg-day 5.00E-05 mg/kg-day 3.85E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.01E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.38E-09 5.90E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 8.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.96E-06 mg/kg-day 2.40E-02 mg/kg-day 4.15E-04
Mercury, inorganic 4.88E-01 mg/kg 1.10E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-08 mg/kg-day 3.00E-04 mg/kg-day 4.29E-05
Naphthalene 4.63E-01 mg/kg 1.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-08 mg/kg-day 2.00E-02 mg/kg-day 6.10E-07
PCBs (non DLC) 1.06E+00 mg/kg 2.39E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.39E-09 2.79E-08 mg/kg-day 2.00E-05 mg/kg-day 1.40E-03
PCBs, total 1.18E+00 mg/kg 2.66E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.66E-09 3.11E-08 mg/kg-day 2.00E-05 mg/kg-day 1.55E-03
PCB-TEQ 1.90E-05 mg/kg 4.29E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.44E-09 5.01E-13 mg/kg-day 7.00E-10 mg/kg-day 7.15E-04
TCDD-TEQ 6.56E-06 mg/kg 1.48E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.22E-09 1.73E-13 mg/kg-day 7.00E-10 mg/kg-day 2.47E-04
Thallium 7.63E-02 mg/kg 1.72E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.01E-09 mg/kg-day 1.00E-05 mg/kg-day 2.01E-04
TPH C19-C40 1.38E+03 mg/kg 3.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.64E-05 mg/kg-day 3.00E+00 mg/kg-day 1.21E-05
TPH C9-C18 1.53E+02 mg/kg 3.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.03E-06 mg/kg-day 1.00E-02 mg/kg-day 4.03E-04
Trichloroethene 3.00E-04 mg/kg 1.35E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 6.23E-14 7.90E-12 mg/kg-day 5.00E-04 mg/kg-day 1.58E-08
Vanadium 1.28E+01 mg/kg 2.89E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.37E-07 mg/kg-day 5.04E-03 mg/kg-day 6.69E-05

Exposure Route Total (Total PCBs) (a) 2.40E-07 3.97E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.46E-07 4.53E-03
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TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 1.02E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.53E-08 1.19E-07 mg/kg-day 3.00E-04 mg/kg-day 3.95E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 8.67E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.33E-08 5.06E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 1.00E-07 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.33E-07 5.86E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.00E-07 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.33E-08 5.86E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 4.54E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.32E-09 2.65E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 8.09E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.13E-10 9.44E-08 mg/kg-day 2.00E-02 mg/kg-day 4.72E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 5.56E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.06E-10 3.24E-07 mg/kg-day 4.00E-02 mg/kg-day 8.11E-06
Cadmium, diet 1.22E+00 mg/kg 9.78E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-09 mg/kg-day 2.50E-05 mg/kg-day 4.56E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 1.05E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.67E-10 6.13E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.85E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.35E-07 1.08E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 5.85E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.36E-10 6.82E-10 mg/kg-day 5.00E-05 mg/kg-day 1.36E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 4.67E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.41E-08 2.72E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 4.82E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.63E-08 mg/kg-day 2.00E-02 mg/kg-day 2.81E-06
PCBs (non DLC) 1.06E+00 mg/kg 1.19E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.19E-08 1.39E-07 mg/kg-day 2.00E-05 mg/kg-day 6.94E-03
PCBs, total 1.18E+00 mg/kg 1.32E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.32E-08 1.54E-07 mg/kg-day 2.00E-05 mg/kg-day 7.72E-03
PCB-TEQ 1.90E-05 mg/kg 4.57E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.85E-09 5.33E-13 mg/kg-day 7.00E-10 mg/kg-day 7.61E-04
TCDD-TEQ 6.56E-06 mg/kg 1.58E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.37E-09 1.84E-13 mg/kg-day 7.00E-10 mg/kg-day 2.63E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 1.11E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-04 mg/kg-day 3.00E+00 mg/kg-day 4.30E-05
TPH C9-C18 1.53E+02 mg/kg 1.23E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.43E-05 mg/kg-day 1.00E-02 mg/kg-day 1.43E-03
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.07E-06 9.93E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.08E-06 9.90E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 1.31E-06 1.39E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.33E-06 1.44E-02
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TABLE 7.29.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 1.21E-06 3.25E-02
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.22E-06 3.34E-02

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 3.06E-06 1.52E-01
PCB-TEQ & PCBs (non DLC) (b) 3.09E-06 1.54E-01

River Mile 3-6
Total PCBs (a) 2.66E-06 9.02E-02
PCB-TEQ & PCBs (non DLC) (b) 2.68E-06 9.21E-02

River Mile 6-9
Total PCBs (a) 9.92E-06 9.05E-01
PCB-TEQ & PCBs (non DLC) (b) 9.98E-06 9.09E-01

River Mile 6-9 East Bank

Total PCBs (a) 1.31E-05 1.30E+00
PCB-TEQ & PCBs (non DLC) (b) 1.32E-05 1.30E+00

River Mile 9-12

Total PCBs (a) 4.39E-06 2.62E-01
PCB-TEQ & PCBs (non DLC) (b) 4.43E-06 2.65E-01

River Mile 12-15

Total PCBs (a) 2.39E-06 9.83E-02
PCB-TEQ & PCBs (non DLC) (b) 2.41E-06 9.98E-02

River Mile 15-17.4

Total PCBs (a) 2.53E-06 4.64E-02
PCB-TEQ & PCBs (non DLC) (b) 2.55E-06 4.78E-02

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 8.86E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.89E-05 mg/kg-day 1.00E+00 mg/kg-day 6.89E-05
Sediment Antimony 8.56E-01 mg/kg 6.60E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.13E-09 mg/kg-day 4.00E-04 mg/kg-day 1.28E-05

Arsenic, total 1.07E+01 mg/kg 4.95E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.42E-09 3.85E-08 mg/kg-day 3.00E-04 mg/kg-day 1.28E-04
Benzene 5.60E-04 mg/kg 4.32E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.37E-14 3.36E-12 mg/kg-day 4.00E-03 mg/kg-day 8.39E-10
Benzo(a)anthracene 2.70E+00 mg/kg 2.08E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.52E-09 1.62E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 2.82E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.06E-08 2.19E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.85E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.08E-09 2.22E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.57E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.15E-10 1.22E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 6.10E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.54E-11 4.75E-08 mg/kg-day 2.00E-02 mg/kg-day 2.37E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.23E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.63E-11 1.73E-08 mg/kg-day 4.00E-02 mg/kg-day 4.33E-07
Cadmium, diet 2.98E+00 mg/kg 2.30E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-08 mg/kg-day 1.00E-03 mg/kg-day 1.79E-05
Chromium, hexavalent 7.78E+00 mg/kg 5.99E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 3.00E-09 4.66E-08 mg/kg-day 3.00E-03 mg/kg-day 1.55E-05
Chromium, total 1.18E+02 mg/kg 9.09E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.07E-07 mg/kg-day 1.50E+00 mg/kg-day 4.71E-07
Chrysene 3.65E+00 mg/kg 2.81E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.05E-11 2.19E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 6.68E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.20E-08 mg/kg-day 3.00E-04 mg/kg-day 1.73E-04
Copper 1.53E+02 mg/kg 1.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.17E-07 mg/kg-day 4.00E-02 mg/kg-day 2.29E-05
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.21E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.34E-09 2.49E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 6.26E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.00E-10 4.87E-11 mg/kg-day 5.00E-05 mg/kg-day 9.73E-07
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.53E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.11E-09 1.19E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 2.73E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.12E-06 mg/kg-day 2.40E-02 mg/kg-day 8.84E-05
Mercury, inorganic 2.60E+00 mg/kg 2.00E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.56E-08 mg/kg-day 3.00E-04 mg/kg-day 5.19E-05
Naphthalene 5.16E-01 mg/kg 3.98E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.09E-09 mg/kg-day 2.00E-02 mg/kg-day 1.55E-07
PCBs (non DLC) 2.51E+00 mg/kg 1.93E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.93E-09 1.50E-08 mg/kg-day 2.00E-05 mg/kg-day 7.52E-04
PCBs, total 2.64E+00 mg/kg 2.03E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.03E-09 1.58E-08 mg/kg-day 2.00E-05 mg/kg-day 7.91E-04
PCB-TEQ 3.26E-05 mg/kg 2.51E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.77E-09 1.95E-13 mg/kg-day 7.00E-10 mg/kg-day 2.79E-04
TCDD-TEQ 1.17E-03 mg/kg 9.02E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.35E-07 7.01E-12 mg/kg-day 7.00E-10 mg/kg-day 1.00E-02
Thallium 1.90E-01 mg/kg 1.46E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-09 mg/kg-day 1.00E-05 mg/kg-day 1.14E-04
TPH C19-C40 2.19E+03 mg/kg 1.69E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.31E-05 mg/kg-day 3.00E+00 mg/kg-day 4.38E-06
TPH C9-C18 2.44E+02 mg/kg 1.88E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-06 mg/kg-day 1.00E-02 mg/kg-day 1.46E-04
Trichloroethene 2.10E-03 mg/kg 1.62E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.44E-14 1.26E-11 mg/kg-day 5.00E-04 mg/kg-day 2.52E-08
Vanadium 2.95E+01 mg/kg 2.27E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-07 mg/kg-day 5.04E-03 mg/kg-day 3.51E-05

Exposure Route Total (Total PCBs) (a) 1.76E-07 1.17E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.79E-07 1.19E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 1.93E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.89E-08 1.50E-07 mg/kg-day 3.00E-04 mg/kg-day 5.00E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 2.11E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.54E-08 1.64E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 2.86E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.09E-07 2.22E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.11E-08 2.25E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.59E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.16E-09 1.24E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 4.75E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.66E-10 3.70E-07 mg/kg-day 2.00E-02 mg/kg-day 1.85E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.26E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.65E-10 1.75E-07 mg/kg-day 4.00E-02 mg/kg-day 4.39E-06
Cadmium, diet 2.98E+00 mg/kg 1.79E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.39E-09 mg/kg-day 2.50E-05 mg/kg-day 5.57E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 2.85E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.08E-10 2.22E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.25E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.37E-08 2.52E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 4.87E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.80E-10 3.79E-10 mg/kg-day 5.00E-05 mg/kg-day 7.58E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.55E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.13E-08 1.20E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 4.03E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.13E-08 mg/kg-day 2.00E-02 mg/kg-day 1.57E-06
PCBs (non DLC) 2.51E+00 mg/kg 2.11E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.11E-08 1.64E-07 mg/kg-day 2.00E-05 mg/kg-day 8.20E-03
PCBs, total 2.64E+00 mg/kg 2.22E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.22E-08 1.73E-07 mg/kg-day 2.00E-05 mg/kg-day 8.63E-03
PCB-TEQ 3.26E-05 mg/kg 5.87E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.81E-09 4.57E-13 mg/kg-day 7.00E-10 mg/kg-day 6.52E-04
TCDD-TEQ 1.17E-03 mg/kg 2.11E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.16E-07 1.64E-11 mg/kg-day 7.00E-10 mg/kg-day 2.34E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 1.31E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-04 mg/kg-day 3.00E+00 mg/kg-day 3.41E-05
TPH C9-C18 2.44E+02 mg/kg 1.46E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.14E-05 mg/kg-day 1.00E-02 mg/kg-day 1.14E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 6.50E-07 3.38E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.58E-07 3.40E-02

RM0-3 Exposure Medium Total (Total PCBs) 8.26E-07 4.55E-02
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.37E-07 4.60E-02
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 9.17E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.13E-05 mg/kg-day 1.00E+00 mg/kg-day 7.13E-05

Sediment Antimony 2.44E+00 mg/kg 1.88E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-08 mg/kg-day 4.00E-04 mg/kg-day 3.66E-05
Arsenic, total 9.29E+00 mg/kg 4.30E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.44E-09 3.34E-08 mg/kg-day 3.00E-04 mg/kg-day 1.11E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.59E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.62E-09 2.79E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 3.02E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.21E-08 2.35E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.38E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.47E-09 2.63E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.52E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.11E-10 1.18E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.93E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.50E-10 3.06E-07 mg/kg-day 2.00E-02 mg/kg-day 1.53E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 8.71E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.36E-11 6.77E-08 mg/kg-day 4.00E-02 mg/kg-day 1.69E-06
Cadmium, diet 4.90E+00 mg/kg 3.78E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.94E-08 mg/kg-day 1.00E-03 mg/kg-day 2.94E-05
Chromium, hexavalent 5.39E+00 mg/kg 4.15E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.08E-09 3.23E-08 mg/kg-day 3.00E-03 mg/kg-day 1.08E-05
Chromium, total 1.34E+02 mg/kg 1.03E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.03E-07 mg/kg-day 1.50E+00 mg/kg-day 5.35E-07
Chrysene 7.01E+00 mg/kg 5.40E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.94E-11 4.20E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 7.20E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.60E-08 mg/kg-day 3.00E-04 mg/kg-day 1.87E-04
Copper 1.86E+02 mg/kg 1.43E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.11E-06 mg/kg-day 4.00E-02 mg/kg-day 2.79E-05
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.15E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.30E-09 2.45E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 4.16E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.66E-11 3.24E-11 mg/kg-day 5.00E-05 mg/kg-day 6.47E-07
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.79E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.31E-09 1.39E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 3.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-06 mg/kg-day 2.40E-02 mg/kg-day 1.14E-04
Mercury, inorganic 2.78E+00 mg/kg 2.14E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-08 mg/kg-day 3.00E-04 mg/kg-day 5.55E-05
Naphthalene 1.30E+00 mg/kg 1.00E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.79E-09 mg/kg-day 2.00E-02 mg/kg-day 3.90E-07
PCBs (non DLC) 1.38E+00 mg/kg 1.06E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.06E-09 8.27E-09 mg/kg-day 2.00E-05 mg/kg-day 4.14E-04
PCBs, total 1.46E+00 mg/kg 1.13E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.13E-09 8.75E-09 mg/kg-day 2.00E-05 mg/kg-day 4.38E-04
PCB-TEQ 2.21E-05 mg/kg 1.70E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.55E-09 1.32E-13 mg/kg-day 7.00E-10 mg/kg-day 1.89E-04
TCDD-TEQ 4.84E-04 mg/kg 3.73E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.59E-08 2.90E-12 mg/kg-day 7.00E-10 mg/kg-day 4.14E-03
Thallium 2.04E-01 mg/kg 1.57E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-09 mg/kg-day 1.00E-05 mg/kg-day 1.22E-04
TPH C19-C40 2.64E+03 mg/kg 2.03E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-05 mg/kg-day 3.00E+00 mg/kg-day 5.27E-06
TPH C9-C18 2.93E+02 mg/kg 2.26E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.76E-06 mg/kg-day 1.00E-02 mg/kg-day 1.76E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 2.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-07 mg/kg-day 5.04E-03 mg/kg-day 3.54E-05

Exposure Route Total (Total PCBs) (a) 9.72E-08 5.58E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.97E-08 5.75E-03
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 1.67E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.51E-08 1.30E-07 mg/kg-day 3.00E-04 mg/kg-day 4.34E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.64E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.65E-08 2.83E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 3.06E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.23E-07 2.38E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.43E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.50E-08 2.66E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.54E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.12E-09 1.20E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 3.06E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.29E-09 2.38E-06 mg/kg-day 2.00E-02 mg/kg-day 1.19E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 8.82E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.44E-10 6.86E-07 mg/kg-day 4.00E-02 mg/kg-day 1.71E-05
Cadmium, diet 4.90E+00 mg/kg 2.94E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.29E-09 mg/kg-day 2.50E-05 mg/kg-day 9.15E-05
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 5.47E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.99E-10 4.25E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.19E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.33E-08 2.48E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 3.24E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.19E-10 2.52E-10 mg/kg-day 5.00E-05 mg/kg-day 5.04E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.81E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.32E-08 1.41E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 1.01E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.89E-08 mg/kg-day 2.00E-02 mg/kg-day 3.95E-06
PCBs (non DLC) 1.38E+00 mg/kg 1.16E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.16E-08 9.02E-08 mg/kg-day 2.00E-05 mg/kg-day 4.51E-03
PCBs, total 1.46E+00 mg/kg 1.23E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.23E-08 9.54E-08 mg/kg-day 2.00E-05 mg/kg-day 4.77E-03
PCB-TEQ 2.21E-05 mg/kg 3.98E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.97E-09 3.10E-13 mg/kg-day 7.00E-10 mg/kg-day 4.42E-04
TCDD-TEQ 4.84E-04 mg/kg 8.72E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.31E-07 6.78E-12 mg/kg-day 7.00E-10 mg/kg-day 9.68E-03
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 1.58E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.23E-04 mg/kg-day 3.00E+00 mg/kg-day 4.11E-05
TPH C9-C18 2.93E+02 mg/kg 1.76E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.37E-05 mg/kg-day 1.00E-02 mg/kg-day 1.37E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.86E-07 1.65E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.92E-07 1.67E-02

RM3-6 Exposure Medium Total (Total PCBs) 5.84E-07 2.21E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.91E-07 2.25E-02
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 9.71E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.55E-05 mg/kg-day 1.00E+00 mg/kg-day 7.55E-05

Sediment Antimony 1.92E+00 mg/kg 1.48E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-08 mg/kg-day 4.00E-04 mg/kg-day 2.88E-05
Arsenic, total 1.37E+01 mg/kg 6.33E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.50E-09 4.93E-08 mg/kg-day 3.00E-04 mg/kg-day 1.64E-04
Benzene 2.60E-04 mg/kg 2.00E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.10E-14 1.56E-12 mg/kg-day 4.00E-03 mg/kg-day 3.90E-10
Benzo(a)anthracene 3.26E+00 mg/kg 2.51E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.83E-09 1.95E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 3.80E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.77E-08 2.95E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.69E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.43E-09 3.65E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.64E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.20E-10 1.28E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 2.17E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.03E-10 1.68E-07 mg/kg-day 2.00E-02 mg/kg-day 8.42E-06
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.31E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.14E-11 3.35E-08 mg/kg-day 4.00E-02 mg/kg-day 8.38E-07
Cadmium, diet 8.78E+00 mg/kg 6.77E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.26E-08 mg/kg-day 1.00E-03 mg/kg-day 5.26E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 2.27E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-06 mg/kg-day 1.50E+00 mg/kg-day 1.18E-06
Chrysene 4.55E+00 mg/kg 3.51E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.56E-11 2.73E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 6.97E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.42E-08 mg/kg-day 3.00E-04 mg/kg-day 1.81E-04
Copper 2.80E+02 mg/kg 2.16E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.68E-06 mg/kg-day 4.00E-02 mg/kg-day 4.20E-05
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.29E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.86E-09 4.11E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.72E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.75E-10 1.34E-10 mg/kg-day 5.00E-05 mg/kg-day 2.67E-06
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.01E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.47E-09 1.56E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 4.67E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.63E-06 mg/kg-day 2.40E-02 mg/kg-day 1.51E-04
Mercury, inorganic 5.06E+00 mg/kg 3.90E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-08 mg/kg-day 3.00E-04 mg/kg-day 1.01E-04
Naphthalene 3.05E+00 mg/kg 2.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.83E-08 mg/kg-day 2.00E-02 mg/kg-day 9.14E-07
PCBs (non DLC) 6.19E+00 mg/kg 4.77E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.77E-09 3.71E-08 mg/kg-day 2.00E-05 mg/kg-day 1.85E-03
PCBs, total 6.51E+00 mg/kg 5.02E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.02E-09 3.90E-08 mg/kg-day 2.00E-05 mg/kg-day 1.95E-03
PCB-TEQ 7.69E-05 mg/kg 5.93E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.89E-09 4.61E-13 mg/kg-day 7.00E-10 mg/kg-day 6.58E-04
TCDD-TEQ 1.04E-02 mg/kg 8.01E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.20E-06 6.23E-11 mg/kg-day 7.00E-10 mg/kg-day 8.90E-02
Thallium 2.30E-01 mg/kg 1.77E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-09 mg/kg-day 1.00E-05 mg/kg-day 1.38E-04
TPH C19-C40 3.87E+03 mg/kg 2.98E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.32E-05 mg/kg-day 3.00E+00 mg/kg-day 7.73E-06
TPH C9-C18 5.40E+02 mg/kg 4.16E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.24E-06 mg/kg-day 1.00E-02 mg/kg-day 3.24E-04
Trichloroethene 5.00E-03 mg/kg 3.85E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.77E-13 3.00E-11 mg/kg-day 5.00E-04 mg/kg-day 5.99E-08
Vanadium 3.96E+01 mg/kg 3.05E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.37E-07 mg/kg-day 5.04E-03 mg/kg-day 4.71E-05

Exposure Route Total (Total PCBs) (a) 1.26E-06 9.23E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.26E-06 9.29E-02
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 2.47E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.70E-08 1.92E-07 mg/kg-day 3.00E-04 mg/kg-day 6.40E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 2.54E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.86E-08 1.98E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 3.85E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.81E-07 2.99E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.75E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.47E-08 3.70E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.66E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.21E-09 1.29E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.69E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.36E-09 1.31E-06 mg/kg-day 2.00E-02 mg/kg-day 6.56E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.36E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.18E-10 3.39E-07 mg/kg-day 4.00E-02 mg/kg-day 8.48E-06
Cadmium, diet 8.78E+00 mg/kg 5.27E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.10E-09 mg/kg-day 2.50E-05 mg/kg-day 1.64E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 3.55E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.59E-10 2.76E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.35E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.91E-08 4.16E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.34E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.14E-09 1.04E-09 mg/kg-day 5.00E-05 mg/kg-day 2.08E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.04E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.49E-08 1.58E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 2.38E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.85E-07 mg/kg-day 2.00E-02 mg/kg-day 9.26E-06
PCBs (non DLC) 6.19E+00 mg/kg 5.20E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.20E-08 4.05E-07 mg/kg-day 2.00E-05 mg/kg-day 2.02E-02
PCBs, total 6.51E+00 mg/kg 5.47E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.47E-08 4.26E-07 mg/kg-day 2.00E-05 mg/kg-day 2.13E-02
PCB-TEQ 7.69E-05 mg/kg 1.38E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.08E-08 1.08E-12 mg/kg-day 7.00E-10 mg/kg-day 1.54E-03
TCDD-TEQ 1.04E-02 mg/kg 1.87E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.81E-06 1.46E-10 mg/kg-day 7.00E-10 mg/kg-day 2.08E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 2.32E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.81E-04 mg/kg-day 3.00E+00 mg/kg-day 6.02E-05
TPH C9-C18 5.40E+02 mg/kg 3.24E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.52E-05 mg/kg-day 1.00E-02 mg/kg-day 2.52E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 3.30E-06 2.33E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.31E-06 2.33E-01

RM6-9 Exposure Medium Total (Total PCBs) 4.55E-06 3.25E-01
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.58E-06 3.26E-01
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 1.01E-05 mg/kg-day NA (mg/kg-day)-1 NA 7.85E-05 mg/kg-day 1.00E+00 mg/kg-day 7.85E-05

Sediment Antimony 2.45E+00 mg/kg 1.89E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.47E-08 mg/kg-day 4.00E-04 mg/kg-day 3.67E-05
Arsenic, total 1.64E+01 mg/kg 7.58E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.14E-08 5.90E-08 mg/kg-day 3.00E-04 mg/kg-day 1.97E-04
Benzene 2.60E-04 mg/kg 2.00E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.10E-14 1.56E-12 mg/kg-day 4.00E-03 mg/kg-day 3.90E-10
Benzo(a)anthracene 3.44E+00 mg/kg 2.65E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.94E-09 2.06E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 3.17E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.31E-08 2.46E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.85E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.81E-09 2.99E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.76E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.29E-10 1.37E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.75E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.85E-10 2.14E-07 mg/kg-day 2.00E-02 mg/kg-day 1.07E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.31E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.41E-11 2.57E-08 mg/kg-day 4.00E-02 mg/kg-day 6.43E-07
Cadmium, diet 1.22E+01 mg/kg 9.40E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.31E-08 mg/kg-day 1.00E-03 mg/kg-day 7.31E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 3.07E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.39E-06 mg/kg-day 1.50E+00 mg/kg-day 1.59E-06
Chrysene 4.75E+00 mg/kg 3.66E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.67E-11 2.85E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 7.10E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.53E-08 mg/kg-day 3.00E-04 mg/kg-day 1.84E-04
Copper 3.08E+02 mg/kg 2.37E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.85E-06 mg/kg-day 4.00E-02 mg/kg-day 4.61E-05
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.78E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.76E-09 2.94E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.52E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.03E-10 1.96E-10 mg/kg-day 5.00E-05 mg/kg-day 3.92E-06
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.86E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.36E-09 1.45E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 4.15E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.22E-06 mg/kg-day 2.40E-02 mg/kg-day 1.34E-04
Mercury, inorganic 6.51E+00 mg/kg 5.02E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.90E-08 mg/kg-day 3.00E-04 mg/kg-day 1.30E-04
Naphthalene 5.92E-01 mg/kg 4.56E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.55E-09 mg/kg-day 2.00E-02 mg/kg-day 1.77E-07
PCBs (non DLC) 8.28E+00 mg/kg 6.38E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.38E-09 4.96E-08 mg/kg-day 2.00E-05 mg/kg-day 2.48E-03
PCBs, total 8.71E+00 mg/kg 6.71E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.71E-09 5.22E-08 mg/kg-day 2.00E-05 mg/kg-day 2.61E-03
PCB-TEQ 8.02E-05 mg/kg 6.18E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.27E-09 4.81E-13 mg/kg-day 7.00E-10 mg/kg-day 6.87E-04
TCDD-TEQ 1.52E-02 mg/kg 1.17E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.76E-06 9.11E-11 mg/kg-day 7.00E-10 mg/kg-day 1.30E-01
Thallium 2.54E-01 mg/kg 1.96E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.52E-09 mg/kg-day 1.00E-05 mg/kg-day 1.52E-04
TPH C19-C40 5.05E+03 mg/kg 3.89E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-05 mg/kg-day 3.00E+00 mg/kg-day 1.01E-05
TPH C9-C18 7.06E+02 mg/kg 5.44E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.23E-06 mg/kg-day 1.00E-02 mg/kg-day 4.23E-04
Trichloroethene 3.50E-03 mg/kg 2.70E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.24E-13 2.10E-11 mg/kg-day 5.00E-04 mg/kg-day 4.20E-08
Vanadium 5.57E+01 mg/kg 4.29E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.34E-07 mg/kg-day 5.04E-03 mg/kg-day 6.62E-05

Exposure Route Total (Total PCBs) (a) 1.81E-06 1.34E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.82E-06 1.35E-01
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 2.95E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.43E-08 2.30E-07 mg/kg-day 3.00E-04 mg/kg-day 7.66E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 2.68E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.96E-08 2.09E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 3.21E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.34E-07 2.49E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.84E-08 3.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.79E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.30E-09 1.39E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.14E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.00E-09 1.67E-06 mg/kg-day 2.00E-02 mg/kg-day 8.33E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.35E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.44E-10 2.60E-07 mg/kg-day 4.00E-02 mg/kg-day 6.51E-06
Cadmium, diet 1.22E+01 mg/kg 7.32E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.70E-09 mg/kg-day 2.50E-05 mg/kg-day 2.28E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 3.71E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.71E-10 2.88E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.83E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.80E-08 2.98E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 1.96E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.14E-09 1.53E-09 mg/kg-day 5.00E-05 mg/kg-day 3.05E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.89E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.38E-08 1.47E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 4.62E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.59E-08 mg/kg-day 2.00E-02 mg/kg-day 1.80E-06
PCBs (non DLC) 8.28E+00 mg/kg 6.96E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.96E-08 5.41E-07 mg/kg-day 2.00E-05 mg/kg-day 2.71E-02
PCBs, total 8.71E+00 mg/kg 7.32E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.32E-08 5.69E-07 mg/kg-day 2.00E-05 mg/kg-day 2.85E-02
PCB-TEQ 8.02E-05 mg/kg 1.44E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.17E-08 1.12E-12 mg/kg-day 7.00E-10 mg/kg-day 1.60E-03
TCDD-TEQ 1.52E-02 mg/kg 2.74E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.11E-06 2.13E-10 mg/kg-day 7.00E-10 mg/kg-day 3.04E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 3.03E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.36E-04 mg/kg-day 3.00E+00 mg/kg-day 7.86E-05
TPH C9-C18 7.06E+02 mg/kg 4.24E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.30E-05 mg/kg-day 1.00E-02 mg/kg-day 3.30E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.56E-06 3.37E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.57E-06 3.37E-01

RM6-9East Exposure Medium Total (Total PCBs) 6.36E-06 4.71E-01
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.39E-06 4.72E-01
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 7.31E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.69E-05 mg/kg-day 1.00E+00 mg/kg-day 5.69E-05

Sediment Antimony 1.99E+00 mg/kg 1.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.19E-08 mg/kg-day 4.00E-04 mg/kg-day 2.98E-05
Arsenic, total 1.03E+01 mg/kg 4.76E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.14E-09 3.70E-08 mg/kg-day 3.00E-04 mg/kg-day 1.23E-04
Benzene 3.40E-04 mg/kg 2.62E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.44E-14 2.04E-12 mg/kg-day 4.00E-03 mg/kg-day 5.09E-10
Benzo(a)anthracene 4.92E+00 mg/kg 3.79E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.77E-09 2.95E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 4.10E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.99E-08 3.19E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.12E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.74E-09 3.99E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.41E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.76E-10 1.88E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 3.35E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.69E-10 2.61E-07 mg/kg-day 2.00E-02 mg/kg-day 1.30E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.20E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.61E-11 1.71E-08 mg/kg-day 4.00E-02 mg/kg-day 4.29E-07
Cadmium, diet 5.19E+00 mg/kg 4.00E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.11E-08 mg/kg-day 1.00E-03 mg/kg-day 3.11E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 1.52E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.18E-06 mg/kg-day 1.50E+00 mg/kg-day 7.87E-07
Chrysene 4.34E+00 mg/kg 3.34E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.44E-11 2.60E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 5.68E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.42E-08 mg/kg-day 3.00E-04 mg/kg-day 1.47E-04
Copper 1.63E+02 mg/kg 1.26E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.77E-07 mg/kg-day 4.00E-02 mg/kg-day 2.44E-05
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.50E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.55E-09 2.72E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 5.79E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.27E-11 4.51E-11 mg/kg-day 5.00E-05 mg/kg-day 9.01E-07
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.58E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.15E-09 1.23E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 4.28E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.33E-06 mg/kg-day 2.40E-02 mg/kg-day 1.39E-04
Mercury, inorganic 3.05E+00 mg/kg 2.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.83E-08 mg/kg-day 3.00E-04 mg/kg-day 6.09E-05
Naphthalene 5.68E-01 mg/kg 4.38E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.40E-09 mg/kg-day 2.00E-02 mg/kg-day 1.70E-07
PCBs (non DLC) 3.45E+00 mg/kg 2.66E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.66E-09 2.07E-08 mg/kg-day 2.00E-05 mg/kg-day 1.03E-03
PCBs, total 3.62E+00 mg/kg 2.79E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.79E-09 2.17E-08 mg/kg-day 2.00E-05 mg/kg-day 1.08E-03
PCB-TEQ 4.69E-05 mg/kg 3.61E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.42E-09 2.81E-13 mg/kg-day 7.00E-10 mg/kg-day 4.02E-04
TCDD-TEQ 2.48E-03 mg/kg 1.91E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.87E-07 1.49E-11 mg/kg-day 7.00E-10 mg/kg-day 2.12E-02
Thallium 1.62E-01 mg/kg 1.25E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.71E-10 mg/kg-day 1.00E-05 mg/kg-day 9.71E-05
TPH C19-C40 2.24E+03 mg/kg 1.73E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.34E-05 mg/kg-day 3.00E+00 mg/kg-day 4.47E-06
TPH C9-C18 2.59E+02 mg/kg 2.00E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.55E-06 mg/kg-day 1.00E-02 mg/kg-day 1.55E-04
Trichloroethene 6.00E-03 mg/kg 4.62E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.13E-13 3.60E-11 mg/kg-day 5.00E-04 mg/kg-day 7.19E-08
Vanadium 2.72E+01 mg/kg 2.10E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-07 mg/kg-day 5.04E-03 mg/kg-day 3.23E-05

Exposure Route Total (Total PCBs) (a) 3.37E-07 2.32E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-07 2.36E-02
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 1.85E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.78E-08 1.44E-07 mg/kg-day 3.00E-04 mg/kg-day 4.81E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 3.84E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.80E-08 2.99E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 4.15E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.03E-07 3.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.19E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.79E-08 4.04E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.44E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.78E-09 1.90E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 2.61E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.66E-09 2.03E-06 mg/kg-day 2.00E-02 mg/kg-day 1.02E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.23E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.63E-10 1.74E-07 mg/kg-day 4.00E-02 mg/kg-day 4.34E-06
Cadmium, diet 5.19E+00 mg/kg 3.12E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.42E-09 mg/kg-day 2.50E-05 mg/kg-day 9.69E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 3.39E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.47E-10 2.63E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.54E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.59E-08 2.76E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 4.51E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.22E-10 3.51E-10 mg/kg-day 5.00E-05 mg/kg-day 7.02E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.60E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.17E-08 1.24E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 4.43E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.45E-08 mg/kg-day 2.00E-02 mg/kg-day 1.72E-06
PCBs (non DLC) 3.45E+00 mg/kg 2.90E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.90E-08 2.26E-07 mg/kg-day 2.00E-05 mg/kg-day 1.13E-02
PCBs, total 3.62E+00 mg/kg 3.04E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.04E-08 2.37E-07 mg/kg-day 2.00E-05 mg/kg-day 1.18E-02
PCB-TEQ 4.69E-05 mg/kg 8.45E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.27E-08 6.57E-13 mg/kg-day 7.00E-10 mg/kg-day 9.38E-04
TCDD-TEQ 2.48E-03 mg/kg 4.47E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.70E-07 3.47E-11 mg/kg-day 7.00E-10 mg/kg-day 4.96E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 1.34E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-04 mg/kg-day 3.00E+00 mg/kg-day 3.49E-05
TPH C9-C18 2.59E+02 mg/kg 1.55E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-05 mg/kg-day 1.00E-02 mg/kg-day 1.21E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.14E-06 6.34E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.15E-06 6.38E-02

RM9-12 Exposure Medium Total (Total PCBs) 1.48E-06 8.66E-02
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.50E-06 8.74E-02
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 6.26E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.87E-05 mg/kg-day 1.00E+00 mg/kg-day 4.87E-05

Sediment Antimony 8.75E-01 mg/kg 6.74E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.24E-09 mg/kg-day 4.00E-04 mg/kg-day 1.31E-05
Arsenic, total 4.21E+00 mg/kg 1.95E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.92E-09 1.51E-08 mg/kg-day 3.00E-04 mg/kg-day 5.05E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.98E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-09 1.54E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.34E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.71E-08 1.82E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.89E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.11E-09 2.25E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.33E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.73E-11 1.04E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 8.71E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.22E-10 6.77E-08 mg/kg-day 2.00E-02 mg/kg-day 3.39E-06
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.28E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.34E-12 9.95E-09 mg/kg-day 4.00E-02 mg/kg-day 2.49E-07
Cadmium, diet 4.12E+00 mg/kg 3.17E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-08 mg/kg-day 1.00E-03 mg/kg-day 2.47E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 5.37E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.18E-07 mg/kg-day 1.50E+00 mg/kg-day 2.78E-07
Chrysene 3.60E+00 mg/kg 2.77E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.03E-11 2.16E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 5.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.93E-08 mg/kg-day 3.00E-04 mg/kg-day 1.31E-04
Copper 1.11E+02 mg/kg 8.55E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.65E-07 mg/kg-day 4.00E-02 mg/kg-day 1.66E-05
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.54E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.85E-09 1.97E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 5.29E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.47E-11 4.12E-11 mg/kg-day 5.00E-05 mg/kg-day 8.23E-07
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.46E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.06E-09 1.13E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 4.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.46E-06 mg/kg-day 2.40E-02 mg/kg-day 1.44E-04
Mercury, inorganic 2.04E+00 mg/kg 1.57E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-08 mg/kg-day 3.00E-04 mg/kg-day 4.08E-05
Naphthalene 3.72E-01 mg/kg 2.87E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-09 mg/kg-day 2.00E-02 mg/kg-day 1.11E-07
PCBs (non DLC) 2.92E+00 mg/kg 2.25E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.25E-09 1.75E-08 mg/kg-day 2.00E-05 mg/kg-day 8.75E-04
PCBs, total 3.03E+00 mg/kg 2.33E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.33E-09 1.82E-08 mg/kg-day 2.00E-05 mg/kg-day 9.08E-04
PCB-TEQ 1.93E-05 mg/kg 1.49E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.23E-09 1.16E-13 mg/kg-day 7.00E-10 mg/kg-day 1.65E-04
TCDD-TEQ 4.70E-04 mg/kg 3.62E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.43E-08 2.82E-12 mg/kg-day 7.00E-10 mg/kg-day 4.02E-03
Thallium 1.02E-01 mg/kg 7.86E-11 mg/kg-day NA (mg/kg-day)-1 NA 6.11E-10 mg/kg-day 1.00E-05 mg/kg-day 6.11E-05
TPH C19-C40 1.88E+03 mg/kg 1.45E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.13E-05 mg/kg-day 3.00E+00 mg/kg-day 3.76E-06
TPH C9-C18 1.87E+02 mg/kg 1.44E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-06 mg/kg-day 1.00E-02 mg/kg-day 1.12E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 2.10E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-07 mg/kg-day 5.04E-03 mg/kg-day 3.23E-05

Exposure Route Total (Total PCBs) (a) 8.35E-08 5.62E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.56E-08 5.75E-03
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 7.58E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.14E-08 5.90E-08 mg/kg-day 3.00E-04 mg/kg-day 1.97E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.01E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.46E-08 1.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.37E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.73E-07 1.85E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.93E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.14E-08 2.28E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.35E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.86E-10 1.05E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 6.78E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.50E-10 5.28E-07 mg/kg-day 2.00E-02 mg/kg-day 2.64E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.46E-11 1.01E-07 mg/kg-day 4.00E-02 mg/kg-day 2.52E-06
Cadmium, diet 4.12E+00 mg/kg 2.47E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.92E-09 mg/kg-day 2.50E-05 mg/kg-day 7.69E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 2.81E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.05E-10 2.19E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.57E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.87E-08 2.00E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 4.12E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.60E-10 3.21E-10 mg/kg-day 5.00E-05 mg/kg-day 6.42E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.47E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.08E-08 1.15E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 2.90E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.26E-08 mg/kg-day 2.00E-02 mg/kg-day 1.13E-06
PCBs (non DLC) 2.92E+00 mg/kg 2.45E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.45E-08 1.91E-07 mg/kg-day 2.00E-05 mg/kg-day 9.54E-03
PCBs, total 3.03E+00 mg/kg 2.55E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.55E-08 1.98E-07 mg/kg-day 2.00E-05 mg/kg-day 9.90E-03
PCB-TEQ 1.93E-05 mg/kg 3.48E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.21E-09 2.70E-13 mg/kg-day 7.00E-10 mg/kg-day 3.86E-04
TCDD-TEQ 4.70E-04 mg/kg 8.46E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.27E-07 6.58E-12 mg/kg-day 7.00E-10 mg/kg-day 9.40E-03
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 1.13E-05 mg/kg-day NA (mg/kg-day)-1 NA 8.78E-05 mg/kg-day 3.00E+00 mg/kg-day 2.93E-05
TPH C9-C18 1.87E+02 mg/kg 1.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.73E-06 mg/kg-day 1.00E-02 mg/kg-day 8.73E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.05E-07 2.05E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.10E-07 2.05E-02

RM12-15 Exposure Medium Total (Total PCBs) 4.89E-07 2.61E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.95E-07 2.63E-02
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 3.33E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.59E-05 mg/kg-day 1.00E+00 mg/kg-day 2.59E-05

Sediment Antimony 3.88E+00 mg/kg 2.99E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.33E-08 mg/kg-day 4.00E-04 mg/kg-day 5.81E-05
Arsenic, total 4.23E+00 mg/kg 1.96E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.93E-09 1.52E-08 mg/kg-day 3.00E-04 mg/kg-day 5.07E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.21E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.34E-09 2.49E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 3.71E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.71E-08 2.89E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.71E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.71E-09 2.89E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.68E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.23E-10 1.31E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 7.78E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.09E-11 6.05E-09 mg/kg-day 2.00E-02 mg/kg-day 3.03E-07
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.06E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.50E-11 1.60E-08 mg/kg-day 4.00E-02 mg/kg-day 4.00E-07
Cadmium, diet 1.22E+00 mg/kg 9.40E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.31E-09 mg/kg-day 1.00E-03 mg/kg-day 7.31E-06
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 2.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.68E-07 mg/kg-day 1.50E+00 mg/kg-day 1.12E-07
Chrysene 5.04E+00 mg/kg 3.88E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.84E-11 3.02E-08 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 3.10E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.41E-08 mg/kg-day 3.00E-04 mg/kg-day 8.03E-05
Copper 6.46E+01 mg/kg 4.98E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.87E-07 mg/kg-day 4.00E-02 mg/kg-day 9.68E-06
Dibenz(a,h)anthracene 8.86E-01 mg/kg 6.83E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.98E-09 5.31E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 5.63E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.00E-11 4.38E-11 mg/kg-day 5.00E-05 mg/kg-day 8.75E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.73E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.26E-09 1.34E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 2.91E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.27E-06 mg/kg-day 2.40E-02 mg/kg-day 9.44E-05
Mercury, inorganic 4.88E-01 mg/kg 3.76E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.92E-09 mg/kg-day 3.00E-04 mg/kg-day 9.75E-06
Naphthalene 4.63E-01 mg/kg 3.57E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.77E-09 mg/kg-day 2.00E-02 mg/kg-day 1.39E-07
PCBs (non DLC) 1.06E+00 mg/kg 8.17E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.17E-10 6.35E-09 mg/kg-day 2.00E-05 mg/kg-day 3.18E-04
PCBs, total 1.18E+00 mg/kg 9.09E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.09E-10 7.07E-09 mg/kg-day 2.00E-05 mg/kg-day 3.54E-04
PCB-TEQ 1.90E-05 mg/kg 1.46E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.20E-09 1.14E-13 mg/kg-day 7.00E-10 mg/kg-day 1.63E-04
TCDD-TEQ 6.56E-06 mg/kg 5.05E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.58E-10 3.93E-14 mg/kg-day 7.00E-10 mg/kg-day 5.62E-05
Thallium 7.63E-02 mg/kg 5.88E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.57E-10 mg/kg-day 1.00E-05 mg/kg-day 4.57E-05
TPH C19-C40 1.38E+03 mg/kg 1.06E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.27E-06 mg/kg-day 3.00E+00 mg/kg-day 2.76E-06
TPH C9-C18 1.53E+02 mg/kg 1.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.17E-07 mg/kg-day 1.00E-02 mg/kg-day 9.17E-05
Trichloroethene 3.00E-04 mg/kg 2.31E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.06E-14 1.80E-12 mg/kg-day 5.00E-04 mg/kg-day 3.60E-09
Vanadium 1.28E+01 mg/kg 9.86E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.67E-08 mg/kg-day 5.04E-03 mg/kg-day 1.52E-05

Exposure Route Total (Total PCBs) (a) 4.33E-08 9.03E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.54E-08 1.03E-03
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 7.62E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.14E-08 5.92E-08 mg/kg-day 3.00E-04 mg/kg-day 1.97E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.25E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.37E-08 2.52E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 3.76E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.75E-07 2.93E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.76E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.75E-08 2.93E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.70E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.24E-09 1.32E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 6.06E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.49E-11 4.72E-08 mg/kg-day 2.00E-02 mg/kg-day 2.36E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.08E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.52E-10 1.62E-07 mg/kg-day 4.00E-02 mg/kg-day 4.05E-06
Cadmium, diet 1.22E+00 mg/kg 7.32E-11 mg/kg-day NA (mg/kg-day)-1 NA 5.70E-10 mg/kg-day 2.50E-05 mg/kg-day 2.28E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 3.93E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.87E-10 3.06E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 6.91E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.05E-08 5.38E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 4.38E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.01E-10 3.41E-10 mg/kg-day 5.00E-05 mg/kg-day 6.82E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.75E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.28E-08 1.36E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 3.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.81E-08 mg/kg-day 2.00E-02 mg/kg-day 1.41E-06
PCBs (non DLC) 1.06E+00 mg/kg 8.91E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.91E-09 6.93E-08 mg/kg-day 2.00E-05 mg/kg-day 3.46E-03
PCBs, total 1.18E+00 mg/kg 9.92E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.92E-09 7.71E-08 mg/kg-day 2.00E-05 mg/kg-day 3.86E-03
PCB-TEQ 1.90E-05 mg/kg 3.42E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.13E-09 2.66E-13 mg/kg-day 7.00E-10 mg/kg-day 3.80E-04
TCDD-TEQ 6.56E-06 mg/kg 1.18E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.77E-09 9.19E-14 mg/kg-day 7.00E-10 mg/kg-day 1.31E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 8.28E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.44E-05 mg/kg-day 3.00E+00 mg/kg-day 2.15E-05
TPH C9-C18 1.53E+02 mg/kg 9.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.14E-06 mg/kg-day 1.00E-02 mg/kg-day 7.14E-04
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.15E-07 4.96E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.19E-07 4.95E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 4.58E-07 5.86E-03
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.64E-07 5.98E-03
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TABLE 7.30.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) 3.70E-07 1.08E-02
Sitewide Surface Water (c) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.74E-07 1.10E-02

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 1.20E-06 5.62E-02
PCB-TEQ & PCBs (non DLC) (b) 1.21E-06 5.70E-02

River Mile 3-6
Total PCBs (a) 9.54E-07 3.29E-02
PCB-TEQ & PCBs (non DLC) (b) 9.66E-07 3.35E-02

River Mile 6-9
Total PCBs (a) 4.92E-06 3.36E-01
PCB-TEQ & PCBs (non DLC) (b) 4.95E-06 3.37E-01

River Mile 6-9 East Bank

Total PCBs (a) 6.73E-06 4.82E-01
PCB-TEQ & PCBs (non DLC) (b) 6.76E-06 4.83E-01

River Mile 9-12

Total PCBs (a) 1.85E-06 9.74E-02
PCB-TEQ & PCBs (non DLC) (b) 1.87E-06 9.84E-02

River Mile 12-15

Total PCBs (a) 8.59E-07 3.69E-02
PCB-TEQ & PCBs (non DLC) (b) 8.70E-07 3.73E-02

River Mile 15-17.4

Total PCBs (a) 8.28E-07 1.66E-02
PCB-TEQ & PCBs (non DLC) (b) 8.39E-07 1.70E-02

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk
Sediment Accessible RM0-3 Ingestion

Surface Aluminum 1.15E+04 mg/kg 3.67E-05 mg/kg-day 3.67E-05 (mg/kg-day)-1 NA
Sediment Antimony 8.56E-01 mg/kg 2.73E-09 mg/kg-day 2.73E-09 (mg/kg-day)-1 NA

Arsenic, total 1.07E+01 mg/kg 2.05E-08 mg/kg-day 2.05E-08 (mg/kg-day)-1 3.07E-08
Benzene 5.60E-04 mg/kg 1.79E-12 mg/kg-day 1.79E-12 (mg/kg-day)-1 9.82E-14
Benzo(a)anthracene 2.70E+00 mg/kg 2.17E-08 mg/kg-day 2.17E-08 (mg/kg-day)-1 1.58E-08
Benzo(a)pyrene 3.66E+00 mg/kg 2.94E-08 mg/kg-day 2.94E-08 (mg/kg-day)-1 2.14E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.97E-08 mg/kg-day 2.97E-08 (mg/kg-day)-1 2.17E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.64E-08 mg/kg-day 1.64E-08 (mg/kg-day)-1 1.19E-09
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 2.52E-08 mg/kg-day 2.52E-08 (mg/kg-day)-1 3.53E-10
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.32E-08 mg/kg-day 2.32E-08 (mg/kg-day)-1 1.69E-10
Cadmium, diet 2.98E+00 mg/kg 9.50E-09 mg/kg-day 9.50E-09 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg 6.24E-08 mg/kg-day 6.24E-08 (mg/kg-day)-1 3.12E-08
Chromium, total 1.18E+02 mg/kg 3.76E-07 mg/kg-day 3.76E-07 (mg/kg-day)-1 NA
Chrysene 3.65E+00 mg/kg 2.93E-08 mg/kg-day 2.93E-08 (mg/kg-day)-1 2.14E-10
Cobalt 8.67E+00 mg/kg 2.76E-08 mg/kg-day 2.76E-08 (mg/kg-day)-1 NA
Copper 1.53E+02 mg/kg 4.88E-07 mg/kg-day 4.88E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.34E-09 mg/kg-day 3.34E-09 (mg/kg-day)-1 2.44E-08
Dieldrin 8.12E-03 mg/kg 2.59E-11 mg/kg-day 2.59E-11 (mg/kg-day)-1 4.14E-10
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.59E-08 mg/kg-day 1.59E-08 (mg/kg-day)-1 1.16E-08
Manganese, nondiet 3.54E+02 mg/kg 1.13E-06 mg/kg-day 1.13E-06 (mg/kg-day)-1 NA
Mercury, inorganic 2.60E+00 mg/kg 8.29E-09 mg/kg-day 8.29E-09 (mg/kg-day)-1 NA
Naphthalene 5.16E-01 mg/kg 1.64E-09 mg/kg-day 1.64E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 2.51E+00 mg/kg 8.00E-09 mg/kg-day 8.00E-09 (mg/kg-day)-1 8.00E-09
PCBs, total 2.64E+00 mg/kg 8.42E-09 mg/kg-day 8.42E-09 (mg/kg-day)-1 8.42E-09
PCB-TEQ 3.26E-05 mg/kg 1.04E-13 mg/kg-day 1.04E-13 (mg/kg-day)-1 1.56E-08
TCDD-TEQ 1.17E-03 mg/kg 3.73E-12 mg/kg-day 3.73E-12 (mg/kg-day)-1 5.59E-07
Thallium 1.90E-01 mg/kg 6.06E-10 mg/kg-day 6.06E-10 (mg/kg-day)-1 NA
TPH C19-C40 2.19E+03 mg/kg 6.98E-06 mg/kg-day 6.98E-06 (mg/kg-day)-1 NA
TPH C9-C18 2.44E+02 mg/kg 7.78E-07 mg/kg-day 7.78E-07 (mg/kg-day)-1 NA
Trichloroethene 2.10E-03 mg/kg 1.68E-11 mg/kg-day 1.68E-11 (mg/kg-day)-1 7.75E-13
Vanadium 2.95E+01 mg/kg 9.40E-08 mg/kg-day 9.40E-08 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 9.20E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.35E-07

Intake/Exposure 
Concentration
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TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.07E+01 mg/kg 2.63E-08 mg/kg-day 2.63E-08 (mg/kg-day)-1 3.95E-08
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.70E+00 mg/kg 4.42E-08 mg/kg-day 4.42E-08 (mg/kg-day)-1 3.23E-08
Benzo(a)pyrene 3.66E+00 mg/kg 5.99E-08 mg/kg-day 5.99E-08 (mg/kg-day)-1 4.37E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 6.06E-08 mg/kg-day 6.06E-08 (mg/kg-day)-1 4.42E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 3.34E-08 mg/kg-day 3.34E-08 (mg/kg-day)-1 2.44E-09
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 6.49E-08 mg/kg-day 6.49E-08 (mg/kg-day)-1 9.09E-10
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 4.73E-08 mg/kg-day 4.73E-08 (mg/kg-day)-1 3.45E-10
Cadmium, diet 2.98E+00 mg/kg 2.44E-10 mg/kg-day 2.44E-10 (mg/kg-day)-1 NA
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.65E+00 mg/kg 5.98E-08 mg/kg-day 5.98E-08 (mg/kg-day)-1 4.36E-10
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 6.81E-09 mg/kg-day 6.81E-09 (mg/kg-day)-1 4.97E-08
Dieldrin 8.12E-03 mg/kg 6.66E-11 mg/kg-day 6.66E-11 (mg/kg-day)-1 1.07E-09
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 3.24E-08 mg/kg-day 3.24E-08 (mg/kg-day)-1 2.37E-08
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.16E-01 mg/kg 5.50E-09 mg/kg-day 5.50E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 2.51E+00 mg/kg 2.88E-08 mg/kg-day 2.88E-08 (mg/kg-day)-1 2.88E-08
PCBs, total 2.64E+00 mg/kg 3.03E-08 mg/kg-day 3.03E-08 (mg/kg-day)-1 3.03E-08
PCB-TEQ 3.26E-05 mg/kg 8.02E-14 mg/kg-day 8.02E-14 (mg/kg-day)-1 1.20E-08
TCDD-TEQ 1.17E-03 mg/kg 2.88E-12 mg/kg-day 2.88E-12 (mg/kg-day)-1 4.32E-07
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.19E+03 mg/kg 1.80E-05 mg/kg-day 1.80E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.44E+02 mg/kg 2.00E-06 mg/kg-day 2.00E-06 (mg/kg-day)-1 NA
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.09E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.10E-06

RM0-3 Exposure Medium Total (Total PCBs) 2.01E-06
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.04E-06
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TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion
Surface Aluminum 1.19E+04 mg/kg 3.79E-05 mg/kg-day 3.79E-05 (mg/kg-day)-1 NA

Sediment Antimony 2.44E+00 mg/kg 7.78E-09 mg/kg-day 7.78E-09 (mg/kg-day)-1 NA
Arsenic, total 9.29E+00 mg/kg 1.78E-08 mg/kg-day 1.78E-08 (mg/kg-day)-1 2.67E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.66E+00 mg/kg 3.74E-08 mg/kg-day 3.74E-08 (mg/kg-day)-1 2.73E-08
Benzo(a)pyrene 3.92E+00 mg/kg 3.14E-08 mg/kg-day 3.14E-08 (mg/kg-day)-1 2.30E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.52E-08 mg/kg-day 3.52E-08 (mg/kg-day)-1 2.57E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.58E-08 mg/kg-day 1.58E-08 (mg/kg-day)-1 1.15E-09
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.63E-07 mg/kg-day 1.63E-07 (mg/kg-day)-1 2.28E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 9.07E-08 mg/kg-day 9.07E-08 (mg/kg-day)-1 6.62E-10
Cadmium, diet 4.90E+00 mg/kg 1.56E-08 mg/kg-day 1.56E-08 (mg/kg-day)-1 NA
Chromium, hexavalent 5.39E+00 mg/kg 4.32E-08 mg/kg-day 4.32E-08 (mg/kg-day)-1 2.16E-08
Chromium, total 1.34E+02 mg/kg 4.27E-07 mg/kg-day 4.27E-07 (mg/kg-day)-1 NA
Chrysene 7.01E+00 mg/kg 5.62E-08 mg/kg-day 5.62E-08 (mg/kg-day)-1 4.11E-10
Cobalt 9.35E+00 mg/kg 2.98E-08 mg/kg-day 2.98E-08 (mg/kg-day)-1 NA
Copper 1.86E+02 mg/kg 5.93E-07 mg/kg-day 5.93E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.28E-09 mg/kg-day 3.28E-09 (mg/kg-day)-1 2.40E-08
Dieldrin 5.40E-03 mg/kg 1.72E-11 mg/kg-day 1.72E-11 (mg/kg-day)-1 2.75E-10
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.86E-08 mg/kg-day 1.86E-08 (mg/kg-day)-1 1.36E-08
Manganese, nondiet 4.57E+02 mg/kg 1.46E-06 mg/kg-day 1.46E-06 (mg/kg-day)-1 NA
Mercury, inorganic 2.78E+00 mg/kg 8.86E-09 mg/kg-day 8.86E-09 (mg/kg-day)-1 NA
Naphthalene 1.30E+00 mg/kg 4.14E-09 mg/kg-day 4.14E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 1.38E+00 mg/kg 4.40E-09 mg/kg-day 4.40E-09 (mg/kg-day)-1 4.40E-09
PCBs, total 1.46E+00 mg/kg 4.65E-09 mg/kg-day 4.65E-09 (mg/kg-day)-1 4.65E-09
PCB-TEQ 2.21E-05 mg/kg 7.05E-14 mg/kg-day 7.05E-14 (mg/kg-day)-1 1.06E-08
TCDD-TEQ 4.84E-04 mg/kg 1.54E-12 mg/kg-day 1.54E-12 (mg/kg-day)-1 2.31E-07
Thallium 2.04E-01 mg/kg 6.50E-10 mg/kg-day 6.50E-10 (mg/kg-day)-1 NA
TPH C19-C40 2.64E+03 mg/kg 8.42E-06 mg/kg-day 8.42E-06 (mg/kg-day)-1 NA
TPH C9-C18 2.93E+02 mg/kg 9.34E-07 mg/kg-day 9.34E-07 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.98E+01 mg/kg 9.50E-08 mg/kg-day 9.50E-08 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 6.09E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.20E-07
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TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 9.29E+00 mg/kg 2.29E-08 mg/kg-day 2.29E-08 (mg/kg-day)-1 3.43E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.66E+00 mg/kg 7.63E-08 mg/kg-day 7.63E-08 (mg/kg-day)-1 5.57E-08
Benzo(a)pyrene 3.92E+00 mg/kg 6.42E-08 mg/kg-day 6.42E-08 (mg/kg-day)-1 4.68E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 7.19E-08 mg/kg-day 7.19E-08 (mg/kg-day)-1 5.25E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 3.23E-08 mg/kg-day 3.23E-08 (mg/kg-day)-1 2.35E-09
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 4.18E-07 mg/kg-day 4.18E-07 (mg/kg-day)-1 5.85E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.85E-07 mg/kg-day 1.85E-07 (mg/kg-day)-1 1.35E-09
Cadmium, diet 4.90E+00 mg/kg 4.02E-10 mg/kg-day 4.02E-10 (mg/kg-day)-1 NA
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 7.01E+00 mg/kg 1.15E-07 mg/kg-day 1.15E-07 (mg/kg-day)-1 8.38E-10
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 6.70E-09 mg/kg-day 6.70E-09 (mg/kg-day)-1 4.89E-08
Dieldrin 5.40E-03 mg/kg 4.43E-11 mg/kg-day 4.43E-11 (mg/kg-day)-1 7.08E-10
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 3.80E-08 mg/kg-day 3.80E-08 (mg/kg-day)-1 2.77E-08
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 1.30E+00 mg/kg 1.39E-08 mg/kg-day 1.39E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 1.38E+00 mg/kg 1.58E-08 mg/kg-day 1.58E-08 (mg/kg-day)-1 1.58E-08
PCBs, total 1.46E+00 mg/kg 1.68E-08 mg/kg-day 1.68E-08 (mg/kg-day)-1 1.68E-08
PCB-TEQ 2.21E-05 mg/kg 5.44E-14 mg/kg-day 5.44E-14 (mg/kg-day)-1 8.15E-09
TCDD-TEQ 4.84E-04 mg/kg 1.19E-12 mg/kg-day 1.19E-12 (mg/kg-day)-1 1.79E-07
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.64E+03 mg/kg 2.16E-05 mg/kg-day 2.16E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.93E+02 mg/kg 2.40E-06 mg/kg-day 2.40E-06 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 8.94E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.01E-07

RM3-6 Exposure Medium Total (Total PCBs) 1.50E-06
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.52E-06
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TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion
Surface Aluminum 1.26E+04 mg/kg 4.02E-05 mg/kg-day 4.02E-05 (mg/kg-day)-1 NA

Sediment Antimony 1.92E+00 mg/kg 6.12E-09 mg/kg-day 6.12E-09 (mg/kg-day)-1 NA
Arsenic, total 1.37E+01 mg/kg 2.62E-08 mg/kg-day 2.62E-08 (mg/kg-day)-1 3.93E-08
Benzene 2.60E-04 mg/kg 8.29E-13 mg/kg-day 8.29E-13 (mg/kg-day)-1 4.56E-14
Benzo(a)anthracene 3.26E+00 mg/kg 2.62E-08 mg/kg-day 2.62E-08 (mg/kg-day)-1 1.91E-08
Benzo(a)pyrene 4.93E+00 mg/kg 3.96E-08 mg/kg-day 3.96E-08 (mg/kg-day)-1 2.89E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 4.89E-08 mg/kg-day 4.89E-08 (mg/kg-day)-1 3.57E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.71E-08 mg/kg-day 1.71E-08 (mg/kg-day)-1 1.25E-09
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 8.96E-08 mg/kg-day 8.96E-08 (mg/kg-day)-1 1.25E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.48E-08 mg/kg-day 4.48E-08 (mg/kg-day)-1 3.27E-10
Cadmium, diet 8.78E+00 mg/kg 2.80E-08 mg/kg-day 2.80E-08 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.95E+02 mg/kg 9.40E-07 mg/kg-day 9.40E-07 (mg/kg-day)-1 NA
Chrysene 4.55E+00 mg/kg 3.65E-08 mg/kg-day 3.65E-08 (mg/kg-day)-1 2.66E-10
Cobalt 9.05E+00 mg/kg 2.89E-08 mg/kg-day 2.89E-08 (mg/kg-day)-1 NA
Copper 2.80E+02 mg/kg 8.93E-07 mg/kg-day 8.93E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 5.50E-09 mg/kg-day 5.50E-09 (mg/kg-day)-1 4.02E-08
Dieldrin 2.23E-02 mg/kg 7.11E-11 mg/kg-day 7.11E-11 (mg/kg-day)-1 1.14E-09
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.09E-08 mg/kg-day 2.09E-08 (mg/kg-day)-1 1.53E-08
Manganese, nondiet 6.06E+02 mg/kg 1.93E-06 mg/kg-day 1.93E-06 (mg/kg-day)-1 NA
Mercury, inorganic 5.06E+00 mg/kg 1.61E-08 mg/kg-day 1.61E-08 (mg/kg-day)-1 NA
Naphthalene 3.05E+00 mg/kg 9.72E-09 mg/kg-day 9.72E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 6.19E+00 mg/kg 1.97E-08 mg/kg-day 1.97E-08 (mg/kg-day)-1 1.97E-08
PCBs, total 6.51E+00 mg/kg 2.08E-08 mg/kg-day 2.08E-08 (mg/kg-day)-1 2.08E-08
PCB-TEQ 7.69E-05 mg/kg 2.45E-13 mg/kg-day 2.45E-13 (mg/kg-day)-1 3.68E-08
TCDD-TEQ 1.04E-02 mg/kg 3.32E-11 mg/kg-day 3.32E-11 (mg/kg-day)-1 4.97E-06
Thallium 2.30E-01 mg/kg 7.33E-10 mg/kg-day 7.33E-10 (mg/kg-day)-1 NA
TPH C19-C40 3.87E+03 mg/kg 1.23E-05 mg/kg-day 1.23E-05 (mg/kg-day)-1 NA
TPH C9-C18 5.40E+02 mg/kg 1.72E-06 mg/kg-day 1.72E-06 (mg/kg-day)-1 NA
Trichloroethene 5.00E-03 mg/kg 4.01E-11 mg/kg-day 4.01E-11 (mg/kg-day)-1 1.85E-12
Vanadium 3.96E+01 mg/kg 1.26E-07 mg/kg-day 1.26E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 5.44E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.47E-06
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TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.37E+01 mg/kg 3.37E-08 mg/kg-day 3.37E-08 (mg/kg-day)-1 5.06E-08
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.26E+00 mg/kg 5.34E-08 mg/kg-day 5.34E-08 (mg/kg-day)-1 3.90E-08
Benzo(a)pyrene 4.93E+00 mg/kg 8.07E-08 mg/kg-day 8.07E-08 (mg/kg-day)-1 5.89E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 9.97E-08 mg/kg-day 9.97E-08 (mg/kg-day)-1 7.28E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 3.49E-08 mg/kg-day 3.49E-08 (mg/kg-day)-1 2.55E-09
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 2.30E-07 mg/kg-day 2.30E-07 (mg/kg-day)-1 3.23E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 9.15E-08 mg/kg-day 9.15E-08 (mg/kg-day)-1 6.68E-10
Cadmium, diet 8.78E+00 mg/kg 7.20E-10 mg/kg-day 7.20E-10 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.55E+00 mg/kg 7.45E-08 mg/kg-day 7.45E-08 (mg/kg-day)-1 5.44E-10
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.12E-08 mg/kg-day 1.12E-08 (mg/kg-day)-1 8.20E-08
Dieldrin 2.23E-02 mg/kg 1.83E-10 mg/kg-day 1.83E-10 (mg/kg-day)-1 2.93E-09
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 4.27E-08 mg/kg-day 4.27E-08 (mg/kg-day)-1 3.12E-08
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.05E+00 mg/kg 3.25E-08 mg/kg-day 3.25E-08 (mg/kg-day)-1 NA
PCBs (non DLC) 6.19E+00 mg/kg 7.11E-08 mg/kg-day 7.11E-08 (mg/kg-day)-1 7.11E-08
PCBs, total 6.51E+00 mg/kg 7.47E-08 mg/kg-day 7.47E-08 (mg/kg-day)-1 7.47E-08
PCB-TEQ 7.69E-05 mg/kg 1.89E-13 mg/kg-day 1.89E-13 (mg/kg-day)-1 2.84E-08
TCDD-TEQ 1.04E-02 mg/kg 2.56E-11 mg/kg-day 2.56E-11 (mg/kg-day)-1 3.84E-06
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 3.87E+03 mg/kg 3.17E-05 mg/kg-day 3.17E-05 (mg/kg-day)-1 NA
TPH C9-C18 5.40E+02 mg/kg 4.43E-06 mg/kg-day 4.43E-06 (mg/kg-day)-1 NA
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.79E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.81E-06

RM6-9 Exposure Medium Total (Total PCBs) 1.02E-05
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.03E-05
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TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion
Surface Aluminum 1.31E+04 mg/kg 4.18E-05 mg/kg-day 4.18E-05 (mg/kg-day)-1 NA

Sediment Antimony 2.45E+00 mg/kg 7.81E-09 mg/kg-day 7.81E-09 (mg/kg-day)-1 NA
Arsenic, total 1.64E+01 mg/kg 3.14E-08 mg/kg-day 3.14E-08 (mg/kg-day)-1 4.71E-08
Benzene 2.60E-04 mg/kg 8.29E-13 mg/kg-day 8.29E-13 (mg/kg-day)-1 4.56E-14
Benzo(a)anthracene 3.44E+00 mg/kg 2.76E-08 mg/kg-day 2.76E-08 (mg/kg-day)-1 2.01E-08
Benzo(a)pyrene 4.11E+00 mg/kg 3.30E-08 mg/kg-day 3.30E-08 (mg/kg-day)-1 2.41E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 4.00E-08 mg/kg-day 4.00E-08 (mg/kg-day)-1 2.92E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.84E-08 mg/kg-day 1.84E-08 (mg/kg-day)-1 1.34E-09
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 1.14E-07 mg/kg-day 1.14E-07 (mg/kg-day)-1 1.59E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.44E-08 mg/kg-day 3.44E-08 (mg/kg-day)-1 2.51E-10
Cadmium, diet 1.22E+01 mg/kg 3.89E-08 mg/kg-day 3.89E-08 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 3.99E+02 mg/kg 1.27E-06 mg/kg-day 1.27E-06 (mg/kg-day)-1 NA
Chrysene 4.75E+00 mg/kg 3.81E-08 mg/kg-day 3.81E-08 (mg/kg-day)-1 2.78E-10
Cobalt 9.22E+00 mg/kg 2.94E-08 mg/kg-day 2.94E-08 (mg/kg-day)-1 NA
Copper 3.08E+02 mg/kg 9.82E-07 mg/kg-day 9.82E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.94E-09 mg/kg-day 3.94E-09 (mg/kg-day)-1 2.88E-08
Dieldrin 3.27E-02 mg/kg 1.04E-10 mg/kg-day 1.04E-10 (mg/kg-day)-1 1.67E-09
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.94E-08 mg/kg-day 1.94E-08 (mg/kg-day)-1 1.42E-08
Manganese, nondiet 5.38E+02 mg/kg 1.72E-06 mg/kg-day 1.72E-06 (mg/kg-day)-1 NA
Mercury, inorganic 6.51E+00 mg/kg 2.08E-08 mg/kg-day 2.08E-08 (mg/kg-day)-1 NA
Naphthalene 5.92E-01 mg/kg 1.89E-09 mg/kg-day 1.89E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 8.28E+00 mg/kg 2.64E-08 mg/kg-day 2.64E-08 (mg/kg-day)-1 2.64E-08
PCBs, total 8.71E+00 mg/kg 2.78E-08 mg/kg-day 2.78E-08 (mg/kg-day)-1 2.78E-08
PCB-TEQ 8.02E-05 mg/kg 2.56E-13 mg/kg-day 2.56E-13 (mg/kg-day)-1 3.84E-08
TCDD-TEQ 1.52E-02 mg/kg 4.85E-11 mg/kg-day 4.85E-11 (mg/kg-day)-1 7.27E-06
Thallium 2.54E-01 mg/kg 8.10E-10 mg/kg-day 8.10E-10 (mg/kg-day)-1 NA
TPH C19-C40 5.05E+03 mg/kg 1.61E-05 mg/kg-day 1.61E-05 (mg/kg-day)-1 NA
TPH C9-C18 7.06E+02 mg/kg 2.25E-06 mg/kg-day 2.25E-06 (mg/kg-day)-1 NA
Trichloroethene 3.50E-03 mg/kg 2.81E-11 mg/kg-day 2.81E-11 (mg/kg-day)-1 1.29E-12
Vanadium 5.57E+01 mg/kg 1.78E-07 mg/kg-day 1.78E-07 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 7.68E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.72E-06
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TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.64E+01 mg/kg 4.03E-08 mg/kg-day 4.03E-08 (mg/kg-day)-1 6.05E-08
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 3.44E+00 mg/kg 5.63E-08 mg/kg-day 5.63E-08 (mg/kg-day)-1 4.11E-08
Benzo(a)pyrene 4.11E+00 mg/kg 6.73E-08 mg/kg-day 6.73E-08 (mg/kg-day)-1 4.91E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 8.17E-08 mg/kg-day 8.17E-08 (mg/kg-day)-1 5.96E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 3.75E-08 mg/kg-day 3.75E-08 (mg/kg-day)-1 2.74E-09
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 2.93E-07 mg/kg-day 2.93E-07 (mg/kg-day)-1 4.10E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 7.02E-08 mg/kg-day 7.02E-08 (mg/kg-day)-1 5.13E-10
Cadmium, diet 1.22E+01 mg/kg 1.00E-09 mg/kg-day 1.00E-09 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.75E+00 mg/kg 7.78E-08 mg/kg-day 7.78E-08 (mg/kg-day)-1 5.68E-10
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 8.04E-09 mg/kg-day 8.04E-09 (mg/kg-day)-1 5.87E-08
Dieldrin 3.27E-02 mg/kg 2.68E-10 mg/kg-day 2.68E-10 (mg/kg-day)-1 4.29E-09
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 3.96E-08 mg/kg-day 3.96E-08 (mg/kg-day)-1 2.89E-08
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.92E-01 mg/kg 6.31E-09 mg/kg-day 6.31E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 8.28E+00 mg/kg 9.51E-08 mg/kg-day 9.51E-08 (mg/kg-day)-1 9.51E-08
PCBs, total 8.71E+00 mg/kg 1.00E-07 mg/kg-day 1.00E-07 (mg/kg-day)-1 1.00E-07
PCB-TEQ 8.02E-05 mg/kg 1.97E-13 mg/kg-day 1.97E-13 (mg/kg-day)-1 2.96E-08
TCDD-TEQ 1.52E-02 mg/kg 3.74E-11 mg/kg-day 3.74E-11 (mg/kg-day)-1 5.61E-06
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 5.05E+03 mg/kg 4.14E-05 mg/kg-day 4.14E-05 (mg/kg-day)-1 NA
TPH C9-C18 7.06E+02 mg/kg 5.79E-06 mg/kg-day 5.79E-06 (mg/kg-day)-1 NA
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 6.46E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.49E-06

RM6-9East Exposure Medium Total (Total PCBs) 1.41E-05
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.42E-05

Page 8 of 15
AECOM

Final

July 2017



TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion
Surface Aluminum 9.49E+03 mg/kg 3.03E-05 mg/kg-day 3.03E-05 (mg/kg-day)-1 NA

Sediment Antimony 1.99E+00 mg/kg 6.34E-09 mg/kg-day 6.34E-09 (mg/kg-day)-1 NA
Arsenic, total 1.03E+01 mg/kg 1.97E-08 mg/kg-day 1.97E-08 (mg/kg-day)-1 2.96E-08
Benzene 3.40E-04 mg/kg 1.08E-12 mg/kg-day 1.08E-12 (mg/kg-day)-1 5.96E-14
Benzo(a)anthracene 4.92E+00 mg/kg 3.95E-08 mg/kg-day 3.95E-08 (mg/kg-day)-1 2.88E-08
Benzo(a)pyrene 5.32E+00 mg/kg 4.27E-08 mg/kg-day 4.27E-08 (mg/kg-day)-1 3.12E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.34E-08 mg/kg-day 5.34E-08 (mg/kg-day)-1 3.89E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.51E-08 mg/kg-day 2.51E-08 (mg/kg-day)-1 1.83E-09
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.39E-07 mg/kg-day 1.39E-07 (mg/kg-day)-1 1.94E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.29E-08 mg/kg-day 2.29E-08 (mg/kg-day)-1 1.67E-10
Cadmium, diet 5.19E+00 mg/kg 1.65E-08 mg/kg-day 1.65E-08 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.97E+02 mg/kg 6.28E-07 mg/kg-day 6.28E-07 (mg/kg-day)-1 NA
Chrysene 4.34E+00 mg/kg 3.48E-08 mg/kg-day 3.48E-08 (mg/kg-day)-1 2.54E-10
Cobalt 7.37E+00 mg/kg 2.35E-08 mg/kg-day 2.35E-08 (mg/kg-day)-1 NA
Copper 1.63E+02 mg/kg 5.20E-07 mg/kg-day 5.20E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 3.64E-09 mg/kg-day 3.64E-09 (mg/kg-day)-1 2.66E-08
Dieldrin 7.52E-03 mg/kg 2.40E-11 mg/kg-day 2.40E-11 (mg/kg-day)-1 3.84E-10
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.64E-08 mg/kg-day 1.64E-08 (mg/kg-day)-1 1.20E-08
Manganese, nondiet 5.56E+02 mg/kg 1.77E-06 mg/kg-day 1.77E-06 (mg/kg-day)-1 NA
Mercury, inorganic 3.05E+00 mg/kg 9.72E-09 mg/kg-day 9.72E-09 (mg/kg-day)-1 NA
Naphthalene 5.68E-01 mg/kg 1.81E-09 mg/kg-day 1.81E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 3.45E+00 mg/kg 1.10E-08 mg/kg-day 1.10E-08 (mg/kg-day)-1 1.10E-08
PCBs, total 3.62E+00 mg/kg 1.15E-08 mg/kg-day 1.15E-08 (mg/kg-day)-1 1.15E-08
PCB-TEQ 4.69E-05 mg/kg 1.50E-13 mg/kg-day 1.50E-13 (mg/kg-day)-1 2.24E-08
TCDD-TEQ 2.48E-03 mg/kg 7.91E-12 mg/kg-day 7.91E-12 (mg/kg-day)-1 1.19E-06
Thallium 1.62E-01 mg/kg 5.16E-10 mg/kg-day 5.16E-10 (mg/kg-day)-1 NA
TPH C19-C40 2.24E+03 mg/kg 7.14E-06 mg/kg-day 7.14E-06 (mg/kg-day)-1 NA
TPH C9-C18 2.59E+02 mg/kg 8.26E-07 mg/kg-day 8.26E-07 (mg/kg-day)-1 NA
Trichloroethene 6.00E-03 mg/kg 4.81E-11 mg/kg-day 4.81E-11 (mg/kg-day)-1 2.21E-12
Vanadium 2.72E+01 mg/kg 8.67E-08 mg/kg-day 8.67E-08 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.65E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.67E-06
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TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 1.03E+01 mg/kg 2.53E-08 mg/kg-day 2.53E-08 (mg/kg-day)-1 3.80E-08
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.92E+00 mg/kg 8.05E-08 mg/kg-day 8.05E-08 (mg/kg-day)-1 5.88E-08
Benzo(a)pyrene 5.32E+00 mg/kg 8.71E-08 mg/kg-day 8.71E-08 (mg/kg-day)-1 6.36E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.09E-07 mg/kg-day 1.09E-07 (mg/kg-day)-1 7.95E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 5.12E-08 mg/kg-day 5.12E-08 (mg/kg-day)-1 3.74E-09
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 3.57E-07 mg/kg-day 3.57E-07 (mg/kg-day)-1 4.99E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 4.68E-08 mg/kg-day 4.68E-08 (mg/kg-day)-1 3.42E-10
Cadmium, diet 5.19E+00 mg/kg 4.26E-10 mg/kg-day 4.26E-10 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 4.34E+00 mg/kg 7.11E-08 mg/kg-day 7.11E-08 (mg/kg-day)-1 5.19E-10
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 7.43E-09 mg/kg-day 7.43E-09 (mg/kg-day)-1 5.43E-08
Dieldrin 7.52E-03 mg/kg 6.17E-11 mg/kg-day 6.17E-11 (mg/kg-day)-1 9.87E-10
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 3.36E-08 mg/kg-day 3.36E-08 (mg/kg-day)-1 2.45E-08
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 5.68E-01 mg/kg 6.05E-09 mg/kg-day 6.05E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 3.45E+00 mg/kg 3.96E-08 mg/kg-day 3.96E-08 (mg/kg-day)-1 3.96E-08
PCBs, total 3.62E+00 mg/kg 4.16E-08 mg/kg-day 4.16E-08 (mg/kg-day)-1 4.16E-08
PCB-TEQ 4.69E-05 mg/kg 1.15E-13 mg/kg-day 1.15E-13 (mg/kg-day)-1 1.73E-08
TCDD-TEQ 2.48E-03 mg/kg 6.10E-12 mg/kg-day 6.10E-12 (mg/kg-day)-1 9.15E-07
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 2.24E+03 mg/kg 1.84E-05 mg/kg-day 1.84E-05 (mg/kg-day)-1 NA
TPH C9-C18 2.59E+02 mg/kg 2.12E-06 mg/kg-day 2.12E-06 (mg/kg-day)-1 NA
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 1.86E-06
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.87E-06

RM9-12 Exposure Medium Total (Total PCBs) 3.51E-06
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.54E-06
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TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion
Surface Aluminum 8.12E+03 mg/kg 2.59E-05 mg/kg-day 2.59E-05 (mg/kg-day)-1 NA

Sediment Antimony 8.75E-01 mg/kg 2.79E-09 mg/kg-day 2.79E-09 (mg/kg-day)-1 NA
Arsenic, total 4.21E+00 mg/kg 8.05E-09 mg/kg-day 8.05E-09 (mg/kg-day)-1 1.21E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.06E-08 mg/kg-day 2.06E-08 (mg/kg-day)-1 1.51E-08
Benzo(a)pyrene 3.04E+00 mg/kg 2.44E-08 mg/kg-day 2.44E-08 (mg/kg-day)-1 1.78E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.01E-08 mg/kg-day 3.01E-08 (mg/kg-day)-1 2.20E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.39E-08 mg/kg-day 1.39E-08 (mg/kg-day)-1 1.01E-09
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 3.60E-08 mg/kg-day 3.60E-08 (mg/kg-day)-1 5.04E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.33E-08 mg/kg-day 1.33E-08 (mg/kg-day)-1 9.72E-11
Cadmium, diet 4.12E+00 mg/kg 1.31E-08 mg/kg-day 1.31E-08 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 6.97E+01 mg/kg 2.22E-07 mg/kg-day 2.22E-07 (mg/kg-day)-1 NA
Chrysene 3.60E+00 mg/kg 2.89E-08 mg/kg-day 2.89E-08 (mg/kg-day)-1 2.11E-10
Cobalt 6.55E+00 mg/kg 2.09E-08 mg/kg-day 2.09E-08 (mg/kg-day)-1 NA
Copper 1.11E+02 mg/kg 3.54E-07 mg/kg-day 3.54E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.64E-09 mg/kg-day 2.64E-09 (mg/kg-day)-1 1.93E-08
Dieldrin 6.87E-03 mg/kg 2.19E-11 mg/kg-day 2.19E-11 (mg/kg-day)-1 3.50E-10
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.52E-08 mg/kg-day 1.52E-08 (mg/kg-day)-1 1.11E-08
Manganese, nondiet 5.78E+02 mg/kg 1.84E-06 mg/kg-day 1.84E-06 (mg/kg-day)-1 NA
Mercury, inorganic 2.04E+00 mg/kg 6.50E-09 mg/kg-day 6.50E-09 (mg/kg-day)-1 NA
Naphthalene 3.72E-01 mg/kg 1.19E-09 mg/kg-day 1.19E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 2.92E+00 mg/kg 9.31E-09 mg/kg-day 9.31E-09 (mg/kg-day)-1 9.31E-09
PCBs, total 3.03E+00 mg/kg 9.66E-09 mg/kg-day 9.66E-09 (mg/kg-day)-1 9.66E-09
PCB-TEQ 1.93E-05 mg/kg 6.15E-14 mg/kg-day 6.15E-14 (mg/kg-day)-1 9.23E-09
TCDD-TEQ 4.70E-04 mg/kg 1.50E-12 mg/kg-day 1.50E-12 (mg/kg-day)-1 2.25E-07
Thallium 1.02E-01 mg/kg 3.25E-10 mg/kg-day 3.25E-10 (mg/kg-day)-1 NA
TPH C19-C40 1.88E+03 mg/kg 5.99E-06 mg/kg-day 5.99E-06 (mg/kg-day)-1 NA
TPH C9-C18 1.87E+02 mg/kg 5.96E-07 mg/kg-day 5.96E-07 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg 8.67E-08 mg/kg-day 8.67E-08 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.94E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.03E-07
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TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.21E+00 mg/kg 1.04E-08 mg/kg-day 1.04E-08 (mg/kg-day)-1 1.55E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 2.57E+00 mg/kg 4.21E-08 mg/kg-day 4.21E-08 (mg/kg-day)-1 3.07E-08
Benzo(a)pyrene 3.04E+00 mg/kg 4.98E-08 mg/kg-day 4.98E-08 (mg/kg-day)-1 3.63E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 6.14E-08 mg/kg-day 6.14E-08 (mg/kg-day)-1 4.48E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 2.83E-08 mg/kg-day 2.83E-08 (mg/kg-day)-1 2.07E-09
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 9.27E-08 mg/kg-day 9.27E-08 (mg/kg-day)-1 1.30E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 2.72E-08 mg/kg-day 2.72E-08 (mg/kg-day)-1 1.98E-10
Cadmium, diet 4.12E+00 mg/kg 3.38E-10 mg/kg-day 3.38E-10 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 3.60E+00 mg/kg 5.89E-08 mg/kg-day 5.89E-08 (mg/kg-day)-1 4.30E-10
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 5.39E-09 mg/kg-day 5.39E-09 (mg/kg-day)-1 3.93E-08
Dieldrin 6.87E-03 mg/kg 5.63E-11 mg/kg-day 5.63E-11 (mg/kg-day)-1 9.01E-10
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 3.09E-08 mg/kg-day 3.09E-08 (mg/kg-day)-1 2.26E-08
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 3.72E-01 mg/kg 3.97E-09 mg/kg-day 3.97E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 2.92E+00 mg/kg 3.35E-08 mg/kg-day 3.35E-08 (mg/kg-day)-1 3.35E-08
PCBs, total 3.03E+00 mg/kg 3.48E-08 mg/kg-day 3.48E-08 (mg/kg-day)-1 3.48E-08
PCB-TEQ 1.93E-05 mg/kg 4.75E-14 mg/kg-day 4.75E-14 (mg/kg-day)-1 7.12E-09
TCDD-TEQ 4.70E-04 mg/kg 1.16E-12 mg/kg-day 1.16E-12 (mg/kg-day)-1 1.73E-07
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.88E+03 mg/kg 1.54E-05 mg/kg-day 1.54E-05 (mg/kg-day)-1 NA
TPH C9-C18 1.87E+02 mg/kg 1.53E-06 mg/kg-day 1.53E-06 (mg/kg-day)-1 NA
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 7.29E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.35E-07

RM12-15 Exposure Medium Total (Total PCBs) 1.22E-06
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.24E-06
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TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion
Surface Aluminum 4.32E+03 mg/kg 1.38E-05 mg/kg-day 1.38E-05 (mg/kg-day)-1 NA

Sediment Antimony 3.88E+00 mg/kg 1.24E-08 mg/kg-day 1.24E-08 (mg/kg-day)-1 NA
Arsenic, total 4.23E+00 mg/kg 8.09E-09 mg/kg-day 8.09E-09 (mg/kg-day)-1 1.21E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.34E-08 mg/kg-day 3.34E-08 (mg/kg-day)-1 2.44E-08
Benzo(a)pyrene 4.82E+00 mg/kg 3.87E-08 mg/kg-day 3.87E-08 (mg/kg-day)-1 2.82E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 3.87E-08 mg/kg-day 3.87E-08 (mg/kg-day)-1 2.82E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.75E-08 mg/kg-day 1.75E-08 (mg/kg-day)-1 1.28E-09
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 3.22E-09 mg/kg-day 3.22E-09 (mg/kg-day)-1 4.51E-11
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.14E-08 mg/kg-day 2.14E-08 (mg/kg-day)-1 1.56E-10
Cadmium, diet 1.22E+00 mg/kg 3.89E-09 mg/kg-day 3.89E-09 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.81E+01 mg/kg 8.96E-08 mg/kg-day 8.96E-08 (mg/kg-day)-1 NA
Chrysene 5.04E+00 mg/kg 4.04E-08 mg/kg-day 4.04E-08 (mg/kg-day)-1 2.95E-10
Cobalt 4.02E+00 mg/kg 1.28E-08 mg/kg-day 1.28E-08 (mg/kg-day)-1 NA
Copper 6.46E+01 mg/kg 2.06E-07 mg/kg-day 2.06E-07 (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 7.11E-09 mg/kg-day 7.11E-09 (mg/kg-day)-1 5.19E-08
Dieldrin 7.30E-03 mg/kg 2.33E-11 mg/kg-day 2.33E-11 (mg/kg-day)-1 3.72E-10
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.80E-08 mg/kg-day 1.80E-08 (mg/kg-day)-1 1.31E-08
Manganese, nondiet 3.78E+02 mg/kg 1.21E-06 mg/kg-day 1.21E-06 (mg/kg-day)-1 NA
Mercury, inorganic 4.88E-01 mg/kg 1.56E-09 mg/kg-day 1.56E-09 (mg/kg-day)-1 NA
Naphthalene 4.63E-01 mg/kg 1.48E-09 mg/kg-day 1.48E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 1.06E+00 mg/kg 3.38E-09 mg/kg-day 3.38E-09 (mg/kg-day)-1 3.38E-09
PCBs, total 1.18E+00 mg/kg 3.76E-09 mg/kg-day 3.76E-09 (mg/kg-day)-1 3.76E-09
PCB-TEQ 1.90E-05 mg/kg 6.06E-14 mg/kg-day 6.06E-14 (mg/kg-day)-1 9.09E-09
TCDD-TEQ 6.56E-06 mg/kg 2.09E-14 mg/kg-day 2.09E-14 (mg/kg-day)-1 3.14E-09
Thallium 7.63E-02 mg/kg 2.43E-10 mg/kg-day 2.43E-10 (mg/kg-day)-1 NA
TPH C19-C40 1.38E+03 mg/kg 4.40E-06 mg/kg-day 4.40E-06 (mg/kg-day)-1 NA
TPH C9-C18 1.53E+02 mg/kg 4.88E-07 mg/kg-day 4.88E-07 (mg/kg-day)-1 NA
Trichloroethene 3.00E-04 mg/kg 2.41E-12 mg/kg-day 2.41E-12 (mg/kg-day)-1 1.11E-13
Vanadium 1.28E+01 mg/kg 4.08E-08 mg/kg-day 4.08E-08 (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 4.21E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.30E-07
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TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Arsenic, total 4.23E+00 mg/kg 1.04E-08 mg/kg-day 1.04E-08 (mg/kg-day)-1 1.56E-08
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Benzo(a)anthracene 4.16E+00 mg/kg 6.81E-08 mg/kg-day 6.81E-08 (mg/kg-day)-1 4.97E-08
Benzo(a)pyrene 4.82E+00 mg/kg 7.89E-08 mg/kg-day 7.89E-08 (mg/kg-day)-1 5.76E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 7.89E-08 mg/kg-day 7.89E-08 (mg/kg-day)-1 5.76E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 3.57E-08 mg/kg-day 3.57E-08 (mg/kg-day)-1 2.61E-09
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 8.28E-09 mg/kg-day 8.28E-09 (mg/kg-day)-1 1.16E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 4.37E-08 mg/kg-day 4.37E-08 (mg/kg-day)-1 3.19E-10
Cadmium, diet 1.22E+00 mg/kg 1.00E-10 mg/kg-day 1.00E-10 (mg/kg-day)-1 NA
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Chrysene 5.04E+00 mg/kg 8.25E-08 mg/kg-day 8.25E-08 (mg/kg-day)-1 6.02E-10
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.45E-08 mg/kg-day 1.45E-08 (mg/kg-day)-1 1.06E-07
Dieldrin 7.30E-03 mg/kg 5.99E-11 mg/kg-day 5.99E-11 (mg/kg-day)-1 9.58E-10
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 3.67E-08 mg/kg-day 3.67E-08 (mg/kg-day)-1 2.68E-08
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Naphthalene 4.63E-01 mg/kg 4.94E-09 mg/kg-day 4.94E-09 (mg/kg-day)-1 NA
PCBs (non DLC) 1.06E+00 mg/kg 1.22E-08 mg/kg-day 1.22E-08 (mg/kg-day)-1 1.22E-08
PCBs, total 1.18E+00 mg/kg 1.35E-08 mg/kg-day 1.35E-08 (mg/kg-day)-1 1.35E-08
PCB-TEQ 1.90E-05 mg/kg 4.67E-14 mg/kg-day 4.67E-14 (mg/kg-day)-1 7.01E-09
TCDD-TEQ 6.56E-06 mg/kg 1.61E-14 mg/kg-day 1.61E-14 (mg/kg-day)-1 2.42E-09
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
TPH C19-C40 1.38E+03 mg/kg 1.13E-05 mg/kg-day 1.13E-05 (mg/kg-day)-1 NA
TPH C9-C18 1.53E+02 mg/kg 1.25E-06 mg/kg-day 1.25E-06 (mg/kg-day)-1 NA
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA

Exposure Route Total (Total PCBs) (a) 8.52E-07
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.58E-07

RM15-17.4 Exposure Medium Total (Total PCBs) 1.27E-06
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.29E-06
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TABLE 7.31.CTE
CALCULATION OF CHEMICAL CANCER RISKS - WADER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer

Value Units Value Units Risk

Intake/Exposure 
Concentration

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 8.31E-07
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.38E-07

Total of Receptor Risks
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

River Mile Total Cancer 
Risk

River Mile 0-3
Total PCBs (a) 2.85E-06
PCB-TEQ & PCBs (non DLC) (b) 2.88E-06

River Mile 3-6
Total PCBs (a) 2.33E-06
PCB-TEQ & PCBs (non DLC) (b) 2.36E-06

River Mile 6-9
Total PCBs (a) 1.11E-05
PCB-TEQ & PCBs (non DLC) (b) 1.11E-05

River Mile 6-9 East Bank
Total PCBs (a) 1.50E-05
PCB-TEQ & PCBs (non DLC) (b) 1.50E-05

River Mile 9-12
Total PCBs (a) 4.34E-06
PCB-TEQ & PCBs (non DLC) (b) 4.38E-06

River Mile 12-15
Total PCBs (a) 2.05E-06
PCB-TEQ & PCBs (non DLC) (b) 2.08E-06

River Mile 15-17.4
Total PCBs (a) 2.10E-06
PCB-TEQ & PCBs (non DLC) (b) 2.13E-06

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 5.76E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.34E-04 mg/kg-day 1.00E+00 mg/kg-day 1.34E-04
Sediment Antimony 8.56E-01 mg/kg 4.29E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.00E-08 mg/kg-day 4.00E-04 mg/kg-day 2.50E-05

Arsenic, total 1.07E+01 mg/kg 3.22E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.83E-09 7.51E-08 mg/kg-day 3.00E-04 mg/kg-day 2.50E-04
Benzene 5.60E-04 mg/kg 2.81E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.54E-14 6.55E-12 mg/kg-day 4.00E-03 mg/kg-day 1.64E-09
Benzo(a)anthracene 2.70E+00 mg/kg 4.06E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.96E-09 3.16E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 5.50E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.02E-08 4.28E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 5.56E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.06E-09 4.33E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 3.07E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.24E-10 2.39E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 3.97E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.56E-11 9.26E-08 mg/kg-day 2.00E-02 mg/kg-day 4.63E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 4.35E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.17E-11 3.38E-08 mg/kg-day 4.00E-02 mg/kg-day 8.45E-07
Cadmium, diet 2.98E+00 mg/kg 1.49E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.48E-08 mg/kg-day 1.00E-03 mg/kg-day 3.48E-05
Chromium, hexavalent 7.78E+00 mg/kg 1.17E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 5.85E-09 9.10E-08 mg/kg-day 3.00E-03 mg/kg-day 3.03E-05
Chromium, total 1.18E+02 mg/kg 5.91E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-06 mg/kg-day 1.50E+00 mg/kg-day 9.20E-07
Chrysene 3.65E+00 mg/kg 5.49E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.01E-11 4.27E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 4.35E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.01E-07 mg/kg-day 3.00E-04 mg/kg-day 3.38E-04
Copper 1.53E+02 mg/kg 7.67E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-06 mg/kg-day 4.00E-02 mg/kg-day 4.47E-05
Dibenz(a,h)anthracene 4.16E-01 mg/kg 6.25E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.57E-09 4.86E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 4.07E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.51E-11 9.50E-11 mg/kg-day 5.00E-05 mg/kg-day 1.90E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 2.98E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.17E-09 2.32E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 1.77E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.14E-06 mg/kg-day 2.40E-02 mg/kg-day 1.72E-04
Mercury, inorganic 2.60E+00 mg/kg 1.30E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.04E-08 mg/kg-day 3.00E-04 mg/kg-day 1.01E-04
Naphthalene 5.16E-01 mg/kg 2.59E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.03E-09 mg/kg-day 2.00E-02 mg/kg-day 3.02E-07
PCBs (non DLC) 2.51E+00 mg/kg 1.26E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.26E-09 2.94E-08 mg/kg-day 2.00E-05 mg/kg-day 1.47E-03
PCBs, total 2.64E+00 mg/kg 1.32E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.32E-09 3.09E-08 mg/kg-day 2.00E-05 mg/kg-day 1.54E-03
PCB-TEQ 3.26E-05 mg/kg 1.63E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.45E-09 3.81E-13 mg/kg-day 7.00E-10 mg/kg-day 5.45E-04
TCDD-TEQ 1.17E-03 mg/kg 5.86E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.80E-08 1.37E-11 mg/kg-day 7.00E-10 mg/kg-day 1.95E-02
Thallium 1.90E-01 mg/kg 9.52E-11 mg/kg-day NA (mg/kg-day)-1 NA 2.22E-09 mg/kg-day 1.00E-05 mg/kg-day 2.22E-04
TPH C19-C40 2.19E+03 mg/kg 1.10E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.56E-05 mg/kg-day 3.00E+00 mg/kg-day 8.54E-06
TPH C9-C18 2.44E+02 mg/kg 1.22E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.85E-06 mg/kg-day 1.00E-02 mg/kg-day 2.85E-04
Trichloroethene 2.10E-03 mg/kg 3.16E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.45E-13 2.46E-11 mg/kg-day 5.00E-04 mg/kg-day 4.91E-08
Vanadium 2.95E+01 mg/kg 1.48E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.45E-07 mg/kg-day 5.04E-03 mg/kg-day 6.84E-05

Exposure Route Total (Total PCBs) (a) 1.54E-07 2.28E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.57E-07 2.33E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 5.07E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.61E-09 1.18E-07 mg/kg-day 3.00E-04 mg/kg-day 3.95E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 1.66E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.21E-08 1.29E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 2.26E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.65E-07 1.75E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 2.28E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.66E-08 1.77E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.26E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.18E-10 9.78E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.25E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.75E-10 2.92E-07 mg/kg-day 2.00E-02 mg/kg-day 1.46E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.78E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.30E-10 1.39E-07 mg/kg-day 4.00E-02 mg/kg-day 3.46E-06
Cadmium, diet 2.98E+00 mg/kg 4.71E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.10E-09 mg/kg-day 2.50E-05 mg/kg-day 4.40E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 2.25E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.64E-10 1.75E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 2.56E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.87E-08 1.99E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.28E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.05E-10 2.99E-10 mg/kg-day 5.00E-05 mg/kg-day 5.99E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.22E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.91E-09 9.49E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 1.06E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-08 mg/kg-day 2.00E-02 mg/kg-day 1.24E-06
PCBs (non DLC) 2.51E+00 mg/kg 5.55E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.55E-09 1.30E-07 mg/kg-day 2.00E-05 mg/kg-day 6.48E-03
PCBs, total 2.64E+00 mg/kg 5.84E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.84E-09 1.36E-07 mg/kg-day 2.00E-05 mg/kg-day 6.82E-03
PCB-TEQ 3.26E-05 mg/kg 1.55E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.32E-09 3.61E-13 mg/kg-day 7.00E-10 mg/kg-day 5.15E-04
TCDD-TEQ 1.17E-03 mg/kg 5.55E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.32E-08 1.29E-11 mg/kg-day 7.00E-10 mg/kg-day 1.85E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 3.46E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.08E-05 mg/kg-day 3.00E+00 mg/kg-day 2.69E-05
TPH C9-C18 2.44E+02 mg/kg 3.86E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.00E-06 mg/kg-day 1.00E-02 mg/kg-day 9.00E-04
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 3.19E-07 2.67E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.21E-07 2.69E-02

RM0-3 Exposure Medium Total (Total PCBs) 4.74E-07 4.95E-02
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.78E-07 5.02E-02
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 5.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.39E-04 mg/kg-day 1.00E+00 mg/kg-day 1.39E-04

Sediment Antimony 2.44E+00 mg/kg 1.22E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.85E-08 mg/kg-day 4.00E-04 mg/kg-day 7.13E-05
Arsenic, total 9.29E+00 mg/kg 2.79E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.19E-09 6.52E-08 mg/kg-day 3.00E-04 mg/kg-day 2.17E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 7.01E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.11E-09 5.45E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 5.89E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.30E-08 4.58E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 6.60E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.82E-09 5.13E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 2.96E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.16E-10 2.30E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 2.56E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.58E-10 5.96E-07 mg/kg-day 2.00E-02 mg/kg-day 2.98E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.70E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.24E-10 1.32E-07 mg/kg-day 4.00E-02 mg/kg-day 3.30E-06
Cadmium, diet 4.90E+00 mg/kg 2.46E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.73E-08 mg/kg-day 1.00E-03 mg/kg-day 5.73E-05
Chromium, hexavalent 5.39E+00 mg/kg 8.10E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 4.05E-09 6.30E-08 mg/kg-day 3.00E-03 mg/kg-day 2.10E-05
Chromium, total 1.34E+02 mg/kg 6.72E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-06 mg/kg-day 1.50E+00 mg/kg-day 1.04E-06
Chrysene 7.01E+00 mg/kg 1.05E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.69E-11 8.20E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 4.69E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.09E-07 mg/kg-day 3.00E-04 mg/kg-day 3.64E-04
Copper 1.86E+02 mg/kg 9.32E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.18E-06 mg/kg-day 4.00E-02 mg/kg-day 5.44E-05
Dibenz(a,h)anthracene 4.09E-01 mg/kg 6.15E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.49E-09 4.78E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 2.71E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.33E-11 6.31E-11 mg/kg-day 5.00E-05 mg/kg-day 1.26E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 3.49E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.55E-09 2.71E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 2.29E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.34E-06 mg/kg-day 2.40E-02 mg/kg-day 2.23E-04
Mercury, inorganic 2.78E+00 mg/kg 1.39E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.25E-08 mg/kg-day 3.00E-04 mg/kg-day 1.08E-04
Naphthalene 1.30E+00 mg/kg 6.52E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.52E-08 mg/kg-day 2.00E-02 mg/kg-day 7.60E-07
PCBs (non DLC) 1.38E+00 mg/kg 6.92E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.92E-10 1.61E-08 mg/kg-day 2.00E-05 mg/kg-day 8.07E-04
PCBs, total 1.46E+00 mg/kg 7.32E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.32E-10 1.71E-08 mg/kg-day 2.00E-05 mg/kg-day 8.54E-04
PCB-TEQ 2.21E-05 mg/kg 1.11E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.66E-09 2.58E-13 mg/kg-day 7.00E-10 mg/kg-day 3.69E-04
TCDD-TEQ 4.84E-04 mg/kg 2.43E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.64E-08 5.66E-12 mg/kg-day 7.00E-10 mg/kg-day 8.09E-03
Thallium 2.04E-01 mg/kg 1.02E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.39E-09 mg/kg-day 1.00E-05 mg/kg-day 2.39E-04
TPH C19-C40 2.64E+03 mg/kg 1.32E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.09E-05 mg/kg-day 3.00E+00 mg/kg-day 1.03E-05
TPH C9-C18 2.93E+02 mg/kg 1.47E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.43E-06 mg/kg-day 1.00E-02 mg/kg-day 3.43E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 1.49E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.48E-07 mg/kg-day 5.04E-03 mg/kg-day 6.91E-05

Exposure Route Total (Total PCBs) (a) 1.06E-07 1.09E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.08E-07 1.12E-02
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 4.40E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.61E-09 1.03E-07 mg/kg-day 3.00E-04 mg/kg-day 3.43E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.87E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.10E-08 2.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 2.42E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.76E-07 1.88E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 2.71E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.98E-08 2.10E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.21E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 8.86E-10 9.44E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 8.06E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.13E-09 1.88E-06 mg/kg-day 2.00E-02 mg/kg-day 9.40E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 6.97E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.08E-10 5.42E-07 mg/kg-day 4.00E-02 mg/kg-day 1.35E-05
Cadmium, diet 4.90E+00 mg/kg 7.74E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.81E-09 mg/kg-day 2.50E-05 mg/kg-day 7.23E-05
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 4.32E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.15E-10 3.36E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 2.52E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.84E-08 1.96E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 8.53E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.37E-10 1.99E-10 mg/kg-day 5.00E-05 mg/kg-day 3.98E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.43E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-08 1.11E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 2.67E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.23E-08 mg/kg-day 2.00E-02 mg/kg-day 3.12E-06
PCBs (non DLC) 1.38E+00 mg/kg 3.05E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.05E-09 7.12E-08 mg/kg-day 2.00E-05 mg/kg-day 3.56E-03
PCBs, total 1.46E+00 mg/kg 3.23E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.23E-09 7.54E-08 mg/kg-day 2.00E-05 mg/kg-day 3.77E-03
PCB-TEQ 2.21E-05 mg/kg 1.05E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.57E-09 2.45E-13 mg/kg-day 7.00E-10 mg/kg-day 3.49E-04
TCDD-TEQ 4.84E-04 mg/kg 2.29E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.44E-08 5.35E-12 mg/kg-day 7.00E-10 mg/kg-day 7.65E-03
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 4.17E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.74E-05 mg/kg-day 3.00E+00 mg/kg-day 3.25E-05
TPH C9-C18 2.93E+02 mg/kg 4.63E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-05 mg/kg-day 1.00E-02 mg/kg-day 1.08E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.93E-07 1.31E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.95E-07 1.32E-02

RM3-6 Exposure Medium Total (Total PCBs) 3.99E-07 2.40E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.02E-07 2.44E-02
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 6.31E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.47E-04 mg/kg-day 1.00E+00 mg/kg-day 1.47E-04

Sediment Antimony 1.92E+00 mg/kg 9.62E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.25E-08 mg/kg-day 4.00E-04 mg/kg-day 5.61E-05
Arsenic, total 1.37E+01 mg/kg 4.12E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.18E-09 9.61E-08 mg/kg-day 3.00E-04 mg/kg-day 3.20E-04
Benzene 2.60E-04 mg/kg 1.30E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.17E-15 3.04E-12 mg/kg-day 4.00E-03 mg/kg-day 7.60E-10
Benzo(a)anthracene 3.26E+00 mg/kg 4.90E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.58E-09 3.81E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 7.41E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.41E-08 5.77E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 9.16E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.68E-09 7.12E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 3.20E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.34E-10 2.49E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.41E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.97E-10 3.29E-07 mg/kg-day 2.00E-02 mg/kg-day 1.64E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 8.40E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.14E-11 6.54E-08 mg/kg-day 4.00E-02 mg/kg-day 1.63E-06
Cadmium, diet 8.78E+00 mg/kg 4.40E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.03E-07 mg/kg-day 1.00E-03 mg/kg-day 1.03E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 1.48E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.45E-06 mg/kg-day 1.50E+00 mg/kg-day 2.30E-06
Chrysene 4.55E+00 mg/kg 6.84E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.99E-11 5.32E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 4.54E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.06E-07 mg/kg-day 3.00E-04 mg/kg-day 3.53E-04
Copper 2.80E+02 mg/kg 1.40E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.27E-06 mg/kg-day 4.00E-02 mg/kg-day 8.19E-05
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.03E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.53E-09 8.02E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.12E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.79E-10 2.61E-10 mg/kg-day 5.00E-05 mg/kg-day 5.22E-06
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 3.92E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.86E-09 3.05E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 3.04E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.09E-06 mg/kg-day 2.40E-02 mg/kg-day 2.95E-04
Mercury, inorganic 5.06E+00 mg/kg 2.54E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.92E-08 mg/kg-day 3.00E-04 mg/kg-day 1.97E-04
Naphthalene 3.05E+00 mg/kg 1.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.57E-08 mg/kg-day 2.00E-02 mg/kg-day 1.78E-06
PCBs (non DLC) 6.19E+00 mg/kg 3.10E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.10E-09 7.24E-08 mg/kg-day 2.00E-05 mg/kg-day 3.62E-03
PCBs, total 6.51E+00 mg/kg 3.26E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.26E-09 7.61E-08 mg/kg-day 2.00E-05 mg/kg-day 3.81E-03
PCB-TEQ 7.69E-05 mg/kg 3.85E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.78E-09 8.99E-13 mg/kg-day 7.00E-10 mg/kg-day 1.28E-03
TCDD-TEQ 1.04E-02 mg/kg 5.21E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.82E-07 1.22E-10 mg/kg-day 7.00E-10 mg/kg-day 1.74E-01
Thallium 2.30E-01 mg/kg 1.15E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.69E-09 mg/kg-day 1.00E-05 mg/kg-day 2.69E-04
TPH C19-C40 3.87E+03 mg/kg 1.94E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.53E-05 mg/kg-day 3.00E+00 mg/kg-day 1.51E-05
TPH C9-C18 5.40E+02 mg/kg 2.71E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.31E-06 mg/kg-day 1.00E-02 mg/kg-day 6.31E-04
Trichloroethene 5.00E-03 mg/kg 7.52E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.46E-13 5.85E-11 mg/kg-day 5.00E-04 mg/kg-day 1.17E-07
Vanadium 3.96E+01 mg/kg 1.98E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.63E-07 mg/kg-day 5.04E-03 mg/kg-day 9.19E-05

Exposure Route Total (Total PCBs) (a) 8.67E-07 1.80E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.72E-07 1.81E-01
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 6.50E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 9.74E-09 1.52E-07 mg/kg-day 3.00E-04 mg/kg-day 5.05E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 2.01E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.47E-08 1.56E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 3.04E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.22E-07 2.36E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 3.75E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.74E-08 2.92E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.31E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.58E-10 1.02E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 4.44E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.22E-10 1.04E-06 mg/kg-day 2.00E-02 mg/kg-day 5.18E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 3.45E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.52E-10 2.68E-07 mg/kg-day 4.00E-02 mg/kg-day 6.70E-06
Cadmium, diet 8.78E+00 mg/kg 1.39E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.24E-09 mg/kg-day 2.50E-05 mg/kg-day 1.30E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 2.80E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.05E-10 2.18E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 4.23E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.09E-08 3.29E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 3.52E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.64E-10 8.22E-10 mg/kg-day 5.00E-05 mg/kg-day 1.64E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.61E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.17E-08 1.25E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 6.27E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.46E-07 mg/kg-day 2.00E-02 mg/kg-day 7.31E-06
PCBs (non DLC) 6.19E+00 mg/kg 1.37E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.37E-08 3.20E-07 mg/kg-day 2.00E-05 mg/kg-day 1.60E-02
PCBs, total 6.51E+00 mg/kg 1.44E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.44E-08 3.36E-07 mg/kg-day 2.00E-05 mg/kg-day 1.68E-02
PCB-TEQ 7.69E-05 mg/kg 3.65E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.47E-09 8.51E-13 mg/kg-day 7.00E-10 mg/kg-day 1.22E-03
TCDD-TEQ 1.04E-02 mg/kg 4.93E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.40E-07 1.15E-10 mg/kg-day 7.00E-10 mg/kg-day 1.64E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 6.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.43E-04 mg/kg-day 3.00E+00 mg/kg-day 4.76E-05
TPH C9-C18 5.40E+02 mg/kg 8.53E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.99E-05 mg/kg-day 1.00E-02 mg/kg-day 1.99E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.07E-06 1.84E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.08E-06 1.84E-01

RM6-9 Exposure Medium Total (Total PCBs) 1.94E-06 3.64E-01
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.95E-06 3.66E-01
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 6.57E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-04 mg/kg-day 1.00E+00 mg/kg-day 1.53E-04

Sediment Antimony 2.45E+00 mg/kg 1.23E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.87E-08 mg/kg-day 4.00E-04 mg/kg-day 7.16E-05
Arsenic, total 1.64E+01 mg/kg 4.93E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.40E-09 1.15E-07 mg/kg-day 3.00E-04 mg/kg-day 3.84E-04
Benzene 2.60E-04 mg/kg 1.30E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 7.17E-15 3.04E-12 mg/kg-day 4.00E-03 mg/kg-day 7.60E-10
Benzo(a)anthracene 3.44E+00 mg/kg 5.17E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.78E-09 4.02E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 6.18E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.51E-08 4.81E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 7.50E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.48E-09 5.84E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 3.44E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.51E-10 2.68E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 1.79E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.50E-10 4.17E-07 mg/kg-day 2.00E-02 mg/kg-day 2.09E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 6.45E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.71E-11 5.02E-08 mg/kg-day 4.00E-02 mg/kg-day 1.25E-06
Cadmium, diet 1.22E+01 mg/kg 6.11E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.43E-07 mg/kg-day 1.00E-03 mg/kg-day 1.43E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 2.00E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.67E-06 mg/kg-day 1.50E+00 mg/kg-day 3.11E-06
Chrysene 4.75E+00 mg/kg 7.14E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.21E-11 5.55E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 4.62E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-07 mg/kg-day 3.00E-04 mg/kg-day 3.59E-04
Copper 3.08E+02 mg/kg 1.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.60E-06 mg/kg-day 4.00E-02 mg/kg-day 9.00E-05
Dibenz(a,h)anthracene 4.91E-01 mg/kg 7.38E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.39E-09 5.74E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 1.64E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.62E-10 3.82E-10 mg/kg-day 5.00E-05 mg/kg-day 7.65E-06
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 3.64E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.66E-09 2.83E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 2.70E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.29E-06 mg/kg-day 2.40E-02 mg/kg-day 2.62E-04
Mercury, inorganic 6.51E+00 mg/kg 3.26E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.61E-08 mg/kg-day 3.00E-04 mg/kg-day 2.54E-04
Naphthalene 5.92E-01 mg/kg 2.97E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.92E-09 mg/kg-day 2.00E-02 mg/kg-day 3.46E-07
PCBs (non DLC) 8.28E+00 mg/kg 4.15E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.15E-09 9.68E-08 mg/kg-day 2.00E-05 mg/kg-day 4.84E-03
PCBs, total 8.71E+00 mg/kg 4.37E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.37E-09 1.02E-07 mg/kg-day 2.00E-05 mg/kg-day 5.09E-03
PCB-TEQ 8.02E-05 mg/kg 4.02E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.03E-09 9.38E-13 mg/kg-day 7.00E-10 mg/kg-day 1.34E-03
TCDD-TEQ 1.52E-02 mg/kg 7.62E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.14E-06 1.78E-10 mg/kg-day 7.00E-10 mg/kg-day 2.54E-01
Thallium 2.54E-01 mg/kg 1.27E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.97E-09 mg/kg-day 1.00E-05 mg/kg-day 2.97E-04
TPH C19-C40 5.05E+03 mg/kg 2.53E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.91E-05 mg/kg-day 3.00E+00 mg/kg-day 1.97E-05
TPH C9-C18 7.06E+02 mg/kg 3.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.26E-06 mg/kg-day 1.00E-02 mg/kg-day 8.26E-04
Trichloroethene 3.50E-03 mg/kg 5.26E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.42E-13 4.09E-11 mg/kg-day 5.00E-04 mg/kg-day 8.19E-08
Vanadium 5.57E+01 mg/kg 2.79E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.51E-07 mg/kg-day 5.04E-03 mg/kg-day 1.29E-04

Exposure Route Total (Total PCBs) (a) 1.22E-06 2.62E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.22E-06 2.63E-01
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 7.78E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.17E-08 1.81E-07 mg/kg-day 3.00E-04 mg/kg-day 6.05E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 2.12E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.55E-08 1.65E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 2.53E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.85E-07 1.97E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 3.08E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.25E-08 2.39E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.41E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.03E-09 1.10E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 5.64E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.90E-10 1.32E-06 mg/kg-day 2.00E-02 mg/kg-day 6.58E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 2.64E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.93E-10 2.06E-07 mg/kg-day 4.00E-02 mg/kg-day 5.14E-06
Cadmium, diet 1.22E+01 mg/kg 1.93E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.50E-09 mg/kg-day 2.50E-05 mg/kg-day 1.80E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 2.93E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.14E-10 2.28E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 3.03E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.21E-08 2.35E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 5.17E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 8.27E-10 1.21E-09 mg/kg-day 5.00E-05 mg/kg-day 2.41E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.49E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.09E-08 1.16E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 1.22E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.84E-08 mg/kg-day 2.00E-02 mg/kg-day 1.42E-06
PCBs (non DLC) 8.28E+00 mg/kg 1.83E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.83E-08 4.27E-07 mg/kg-day 2.00E-05 mg/kg-day 2.14E-02
PCBs, total 8.71E+00 mg/kg 1.93E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.93E-08 4.50E-07 mg/kg-day 2.00E-05 mg/kg-day 2.25E-02
PCB-TEQ 8.02E-05 mg/kg 3.80E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.70E-09 8.87E-13 mg/kg-day 7.00E-10 mg/kg-day 1.27E-03
TCDD-TEQ 1.52E-02 mg/kg 7.21E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.08E-06 1.68E-10 mg/kg-day 7.00E-10 mg/kg-day 2.40E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 7.98E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.86E-04 mg/kg-day 3.00E+00 mg/kg-day 6.21E-05
TPH C9-C18 7.06E+02 mg/kg 1.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.60E-05 mg/kg-day 1.00E-02 mg/kg-day 2.60E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.37E-06 2.66E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.38E-06 2.66E-01

RM6-9East Exposure Medium Total (Total PCBs) 2.59E-06 5.28E-01
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.60E-06 5.30E-01
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 4.76E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.11E-04 mg/kg-day 1.00E+00 mg/kg-day 1.11E-04

Sediment Antimony 1.99E+00 mg/kg 9.97E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.33E-08 mg/kg-day 4.00E-04 mg/kg-day 5.82E-05
Arsenic, total 1.03E+01 mg/kg 3.10E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.65E-09 7.23E-08 mg/kg-day 3.00E-04 mg/kg-day 2.41E-04
Benzene 3.40E-04 mg/kg 1.70E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 9.37E-15 3.98E-12 mg/kg-day 4.00E-03 mg/kg-day 9.94E-10
Benzo(a)anthracene 4.92E+00 mg/kg 7.40E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.40E-09 5.75E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 8.00E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.84E-08 6.22E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.00E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.30E-09 7.78E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 4.71E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.44E-10 3.66E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 2.18E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.05E-10 5.09E-07 mg/kg-day 2.00E-02 mg/kg-day 2.54E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 4.30E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.14E-11 3.34E-08 mg/kg-day 4.00E-02 mg/kg-day 8.36E-07
Cadmium, diet 5.19E+00 mg/kg 2.60E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.07E-08 mg/kg-day 1.00E-03 mg/kg-day 6.07E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 9.87E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.30E-06 mg/kg-day 1.50E+00 mg/kg-day 1.54E-06
Chrysene 4.34E+00 mg/kg 6.53E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.76E-11 5.08E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 3.69E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.62E-08 mg/kg-day 3.00E-04 mg/kg-day 2.87E-04
Copper 1.63E+02 mg/kg 8.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-06 mg/kg-day 4.00E-02 mg/kg-day 4.77E-05
Dibenz(a,h)anthracene 4.54E-01 mg/kg 6.83E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.98E-09 5.31E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 3.77E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 6.03E-11 8.79E-11 mg/kg-day 5.00E-05 mg/kg-day 1.76E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 3.08E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.25E-09 2.40E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 2.79E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.50E-06 mg/kg-day 2.40E-02 mg/kg-day 2.71E-04
Mercury, inorganic 3.05E+00 mg/kg 1.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.57E-08 mg/kg-day 3.00E-04 mg/kg-day 1.19E-04
Naphthalene 5.68E-01 mg/kg 2.85E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.64E-09 mg/kg-day 2.00E-02 mg/kg-day 3.32E-07
PCBs (non DLC) 3.45E+00 mg/kg 1.73E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.73E-09 4.03E-08 mg/kg-day 2.00E-05 mg/kg-day 2.02E-03
PCBs, total 3.62E+00 mg/kg 1.81E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.81E-09 4.23E-08 mg/kg-day 2.00E-05 mg/kg-day 2.12E-03
PCB-TEQ 4.69E-05 mg/kg 2.35E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.53E-09 5.48E-13 mg/kg-day 7.00E-10 mg/kg-day 7.83E-04
TCDD-TEQ 2.48E-03 mg/kg 1.24E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.86E-07 2.90E-11 mg/kg-day 7.00E-10 mg/kg-day 4.14E-02
Thallium 1.62E-01 mg/kg 8.12E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.89E-09 mg/kg-day 1.00E-05 mg/kg-day 1.89E-04
TPH C19-C40 2.24E+03 mg/kg 1.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.62E-05 mg/kg-day 3.00E+00 mg/kg-day 8.73E-06
TPH C9-C18 2.59E+02 mg/kg 1.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.03E-06 mg/kg-day 1.00E-02 mg/kg-day 3.03E-04
Trichloroethene 6.00E-03 mg/kg 9.02E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.15E-13 7.02E-11 mg/kg-day 5.00E-04 mg/kg-day 1.40E-07
Vanadium 2.72E+01 mg/kg 1.36E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.18E-07 mg/kg-day 5.04E-03 mg/kg-day 6.31E-05

Exposure Route Total (Total PCBs) (a) 2.72E-07 4.53E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.75E-07 4.60E-02
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 4.88E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.33E-09 1.14E-07 mg/kg-day 3.00E-04 mg/kg-day 3.80E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 3.03E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.21E-08 2.36E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 3.28E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.39E-07 2.55E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 4.10E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.99E-08 3.19E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.93E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.41E-09 1.50E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 6.88E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.63E-10 1.60E-06 mg/kg-day 2.00E-02 mg/kg-day 8.02E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.76E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.29E-10 1.37E-07 mg/kg-day 4.00E-02 mg/kg-day 3.43E-06
Cadmium, diet 5.19E+00 mg/kg 8.20E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-09 mg/kg-day 2.50E-05 mg/kg-day 7.66E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 2.68E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.95E-10 2.08E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.80E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.04E-08 2.18E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.19E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.90E-10 2.77E-10 mg/kg-day 5.00E-05 mg/kg-day 5.55E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.26E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.22E-09 9.83E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 1.17E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.72E-08 mg/kg-day 2.00E-02 mg/kg-day 1.36E-06
PCBs (non DLC) 3.45E+00 mg/kg 7.63E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.63E-09 1.78E-07 mg/kg-day 2.00E-05 mg/kg-day 8.91E-03
PCBs, total 3.62E+00 mg/kg 8.01E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.01E-09 1.87E-07 mg/kg-day 2.00E-05 mg/kg-day 9.34E-03
PCB-TEQ 4.69E-05 mg/kg 2.22E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.34E-09 5.19E-13 mg/kg-day 7.00E-10 mg/kg-day 7.41E-04
TCDD-TEQ 2.48E-03 mg/kg 1.18E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.76E-07 2.74E-11 mg/kg-day 7.00E-10 mg/kg-day 3.92E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 3.54E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.26E-05 mg/kg-day 3.00E+00 mg/kg-day 2.75E-05
TPH C9-C18 2.59E+02 mg/kg 4.09E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.55E-06 mg/kg-day 1.00E-02 mg/kg-day 9.55E-04
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 5.16E-07 5.01E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.19E-07 5.04E-02

RM9-12 Exposure Medium Total (Total PCBs) 7.88E-07 9.54E-02
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.94E-07 9.64E-02
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 4.07E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.50E-05 mg/kg-day 1.00E+00 mg/kg-day 9.50E-05

Sediment Antimony 8.75E-01 mg/kg 4.39E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-08 mg/kg-day 4.00E-04 mg/kg-day 2.56E-05
Arsenic, total 4.21E+00 mg/kg 1.27E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.90E-09 2.95E-08 mg/kg-day 3.00E-04 mg/kg-day 9.85E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 3.86E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.82E-09 3.01E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 4.57E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.34E-08 3.55E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 5.64E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.12E-09 4.39E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 2.60E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.90E-10 2.02E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 5.66E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.93E-11 1.32E-07 mg/kg-day 2.00E-02 mg/kg-day 6.61E-06
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 2.50E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.82E-11 1.94E-08 mg/kg-day 4.00E-02 mg/kg-day 4.85E-07
Cadmium, diet 4.12E+00 mg/kg 2.06E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.82E-08 mg/kg-day 1.00E-03 mg/kg-day 4.82E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 3.49E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.15E-07 mg/kg-day 1.50E+00 mg/kg-day 5.43E-07
Chrysene 3.60E+00 mg/kg 5.41E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.95E-11 4.21E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 3.28E-09 mg/kg-day NA (mg/kg-day)-1 NA 7.66E-08 mg/kg-day 3.00E-04 mg/kg-day 2.55E-04
Copper 1.11E+02 mg/kg 5.56E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.30E-06 mg/kg-day 4.00E-02 mg/kg-day 3.25E-05
Dibenz(a,h)anthracene 3.29E-01 mg/kg 4.95E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.61E-09 3.85E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 3.44E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.51E-11 8.03E-11 mg/kg-day 5.00E-05 mg/kg-day 1.61E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 2.84E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.07E-09 2.21E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 2.90E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.76E-06 mg/kg-day 2.40E-02 mg/kg-day 2.82E-04
Mercury, inorganic 2.04E+00 mg/kg 1.02E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.39E-08 mg/kg-day 3.00E-04 mg/kg-day 7.95E-05
Naphthalene 3.72E-01 mg/kg 1.86E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.35E-09 mg/kg-day 2.00E-02 mg/kg-day 2.18E-07
PCBs (non DLC) 2.92E+00 mg/kg 1.46E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.46E-09 3.41E-08 mg/kg-day 2.00E-05 mg/kg-day 1.71E-03
PCBs, total 3.03E+00 mg/kg 1.52E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.52E-09 3.54E-08 mg/kg-day 2.00E-05 mg/kg-day 1.77E-03
PCB-TEQ 1.93E-05 mg/kg 9.67E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.45E-09 2.26E-13 mg/kg-day 7.00E-10 mg/kg-day 3.22E-04
TCDD-TEQ 4.70E-04 mg/kg 2.36E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.53E-08 5.50E-12 mg/kg-day 7.00E-10 mg/kg-day 7.85E-03
Thallium 1.02E-01 mg/kg 5.11E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.19E-09 mg/kg-day 1.00E-05 mg/kg-day 1.19E-04
TPH C19-C40 1.88E+03 mg/kg 9.42E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.20E-05 mg/kg-day 3.00E+00 mg/kg-day 7.33E-06
TPH C9-C18 1.87E+02 mg/kg 9.37E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.19E-06 mg/kg-day 1.00E-02 mg/kg-day 2.19E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 1.36E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.18E-07 mg/kg-day 5.04E-03 mg/kg-day 6.31E-05

Exposure Route Total (Total PCBs) (a) 8.51E-08 1.10E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 8.65E-08 1.12E-02
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 2.00E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.99E-09 4.66E-08 mg/kg-day 3.00E-04 mg/kg-day 1.55E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.58E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.16E-08 1.23E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 1.87E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.37E-07 1.46E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 2.31E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.69E-08 1.80E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.07E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.78E-10 8.29E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 1.79E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.50E-10 4.17E-07 mg/kg-day 2.00E-02 mg/kg-day 2.08E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.47E-11 7.96E-08 mg/kg-day 4.00E-02 mg/kg-day 1.99E-06
Cadmium, diet 4.12E+00 mg/kg 6.51E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.52E-09 mg/kg-day 2.50E-05 mg/kg-day 6.08E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 2.22E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.62E-10 1.73E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.03E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.48E-08 1.58E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.09E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.74E-10 2.53E-10 mg/kg-day 5.00E-05 mg/kg-day 5.07E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.16E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.50E-09 9.06E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 7.64E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.78E-08 mg/kg-day 2.00E-02 mg/kg-day 8.92E-07
PCBs (non DLC) 2.92E+00 mg/kg 6.46E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.46E-09 1.51E-07 mg/kg-day 2.00E-05 mg/kg-day 7.54E-03
PCBs, total 3.03E+00 mg/kg 6.70E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.70E-09 1.56E-07 mg/kg-day 2.00E-05 mg/kg-day 7.82E-03
PCB-TEQ 1.93E-05 mg/kg 9.15E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.37E-09 2.14E-13 mg/kg-day 7.00E-10 mg/kg-day 3.05E-04
TCDD-TEQ 4.70E-04 mg/kg 2.23E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.34E-08 5.20E-12 mg/kg-day 7.00E-10 mg/kg-day 7.43E-03
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 2.97E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.93E-05 mg/kg-day 3.00E+00 mg/kg-day 2.31E-05
TPH C9-C18 1.87E+02 mg/kg 2.96E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.90E-06 mg/kg-day 1.00E-02 mg/kg-day 6.90E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.33E-07 1.62E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.34E-07 1.62E-02

RM12-15 Exposure Medium Total (Total PCBs) 3.18E-07 2.72E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.21E-07 2.74E-02
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 2.17E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.05E-05 mg/kg-day 1.00E+00 mg/kg-day 5.05E-05

Sediment Antimony 3.88E+00 mg/kg 1.94E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.54E-08 mg/kg-day 4.00E-04 mg/kg-day 1.13E-04
Arsenic, total 4.23E+00 mg/kg 1.27E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.91E-09 2.97E-08 mg/kg-day 3.00E-04 mg/kg-day 9.89E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 6.25E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.57E-09 4.86E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 7.25E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.29E-08 5.64E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 7.25E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.29E-09 5.64E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 3.28E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.39E-10 2.55E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 5.06E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.09E-12 1.18E-08 mg/kg-day 2.00E-02 mg/kg-day 5.91E-07
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 4.01E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.93E-11 3.12E-08 mg/kg-day 4.00E-02 mg/kg-day 7.81E-07
Cadmium, diet 1.22E+00 mg/kg 6.11E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.43E-08 mg/kg-day 1.00E-03 mg/kg-day 1.43E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 1.41E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.29E-07 mg/kg-day 1.50E+00 mg/kg-day 2.19E-07
Chrysene 5.04E+00 mg/kg 7.58E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.53E-11 5.89E-08 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 2.01E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.70E-08 mg/kg-day 3.00E-04 mg/kg-day 1.57E-04
Copper 6.46E+01 mg/kg 3.24E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.55E-07 mg/kg-day 4.00E-02 mg/kg-day 1.89E-05
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.33E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.72E-09 1.04E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 3.66E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.85E-11 8.54E-11 mg/kg-day 5.00E-05 mg/kg-day 1.71E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 3.37E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.46E-09 2.62E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 1.89E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.42E-06 mg/kg-day 2.40E-02 mg/kg-day 1.84E-04
Mercury, inorganic 4.88E-01 mg/kg 2.45E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.71E-09 mg/kg-day 3.00E-04 mg/kg-day 1.90E-05
Naphthalene 4.63E-01 mg/kg 2.32E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.41E-09 mg/kg-day 2.00E-02 mg/kg-day 2.71E-07
PCBs (non DLC) 1.06E+00 mg/kg 5.31E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.31E-10 1.24E-08 mg/kg-day 2.00E-05 mg/kg-day 6.20E-04
PCBs, total 1.18E+00 mg/kg 5.91E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.91E-10 1.38E-08 mg/kg-day 2.00E-05 mg/kg-day 6.90E-04
PCB-TEQ 1.90E-05 mg/kg 9.52E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.43E-09 2.22E-13 mg/kg-day 7.00E-10 mg/kg-day 3.17E-04
TCDD-TEQ 6.56E-06 mg/kg 3.29E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.93E-10 7.67E-14 mg/kg-day 7.00E-10 mg/kg-day 1.10E-04
Thallium 7.63E-02 mg/kg 3.82E-11 mg/kg-day NA (mg/kg-day)-1 NA 8.92E-10 mg/kg-day 1.00E-05 mg/kg-day 8.92E-05
TPH C19-C40 1.38E+03 mg/kg 6.92E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.61E-05 mg/kg-day 3.00E+00 mg/kg-day 5.38E-06
TPH C9-C18 1.53E+02 mg/kg 7.67E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-06 mg/kg-day 1.00E-02 mg/kg-day 1.79E-04
Trichloroethene 3.00E-04 mg/kg 4.51E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.07E-14 3.51E-12 mg/kg-day 5.00E-04 mg/kg-day 7.02E-09
Vanadium 1.28E+01 mg/kg 6.41E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.50E-07 mg/kg-day 5.04E-03 mg/kg-day 2.97E-05

Exposure Route Total (Total PCBs) (a) 7.83E-08 1.76E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.97E-08 2.01E-03
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 2.01E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.01E-09 4.68E-08 mg/kg-day 3.00E-04 mg/kg-day 1.56E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 2.56E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.87E-08 1.99E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 2.97E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.17E-07 2.31E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.97E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.17E-08 2.31E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.34E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 9.81E-10 1.05E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 1.60E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.23E-11 3.72E-08 mg/kg-day 2.00E-02 mg/kg-day 1.86E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.65E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.20E-10 1.28E-07 mg/kg-day 4.00E-02 mg/kg-day 3.20E-06
Cadmium, diet 1.22E+00 mg/kg 1.93E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.50E-10 mg/kg-day 2.50E-05 mg/kg-day 1.80E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 3.11E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.27E-10 2.42E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 5.46E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.99E-08 4.25E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.15E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.85E-10 2.69E-10 mg/kg-day 5.00E-05 mg/kg-day 5.38E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.38E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.01E-08 1.07E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 9.51E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.22E-08 mg/kg-day 2.00E-02 mg/kg-day 1.11E-06
PCBs (non DLC) 1.06E+00 mg/kg 2.35E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.35E-09 5.47E-08 mg/kg-day 2.00E-05 mg/kg-day 2.74E-03
PCBs, total 1.18E+00 mg/kg 2.61E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.61E-09 6.09E-08 mg/kg-day 2.00E-05 mg/kg-day 3.05E-03
PCB-TEQ 1.90E-05 mg/kg 9.01E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.35E-09 2.10E-13 mg/kg-day 7.00E-10 mg/kg-day 3.00E-04
TCDD-TEQ 6.56E-06 mg/kg 3.11E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.67E-10 7.26E-14 mg/kg-day 7.00E-10 mg/kg-day 1.04E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 2.18E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.09E-05 mg/kg-day 3.00E+00 mg/kg-day 1.70E-05
TPH C9-C18 1.53E+02 mg/kg 2.42E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.64E-06 mg/kg-day 1.00E-02 mg/kg-day 5.64E-04
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 3.15E-07 3.92E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.16E-07 3.91E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 3.93E-07 5.68E-03
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.96E-07 5.92E-03
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TABLE 7.32.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 5.75E-07 2.25E-02
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 5.78E-07 2.32E-02

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 1.05E-06 7.21E-02
PCB-TEQ & PCBs (non DLC) (b) 1.06E-06 7.33E-02

River Mile 3-6
Total PCBs (a) 9.74E-07 4.65E-02
PCB-TEQ & PCBs (non DLC) (b) 9.80E-07 4.76E-02

River Mile 6-9
Total PCBs (a) 2.51E-06 3.87E-01
PCB-TEQ & PCBs (non DLC) (b) 2.53E-06 3.89E-01

River Mile 6-9 East Bank

Total PCBs (a) 3.16E-06 5.51E-01
PCB-TEQ & PCBs (non DLC) (b) 3.18E-06 5.53E-01

River Mile 9-12

Total PCBs (a) 1.36E-06 1.18E-01
PCB-TEQ & PCBs (non DLC) (b) 1.37E-06 1.20E-01

River Mile 12-15

Total PCBs (a) 8.93E-07 4.97E-02
PCB-TEQ & PCBs (non DLC) (b) 8.99E-07 5.06E-02

River Mile 15-17.4

Total PCBs (a) 9.68E-07 2.82E-02
PCB-TEQ & PCBs (non DLC) (b) 9.74E-07 2.91E-02

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 1.02E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.39E-05 mg/kg-day 1.00E+00 mg/kg-day 2.39E-05
Sediment Antimony 8.56E-01 mg/kg 7.61E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.78E-09 mg/kg-day 4.00E-04 mg/kg-day 4.44E-06

Arsenic, total 1.07E+01 mg/kg 5.71E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.57E-10 1.33E-08 mg/kg-day 3.00E-04 mg/kg-day 4.44E-05
Benzene 5.60E-04 mg/kg 4.98E-14 mg/kg-day 5.50E-02 (mg/kg-day)-1 2.74E-15 1.16E-12 mg/kg-day 4.00E-03 mg/kg-day 2.91E-10
Benzo(a)anthracene 2.70E+00 mg/kg 2.40E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.75E-10 5.60E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 3.26E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.38E-09 7.60E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.29E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.40E-10 7.68E-09 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.81E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.32E-11 4.23E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 7.05E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 9.86E-12 1.64E-08 mg/kg-day 2.00E-02 mg/kg-day 8.22E-07
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.57E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.88E-12 6.00E-09 mg/kg-day 4.00E-02 mg/kg-day 1.50E-07
Cadmium, diet 2.98E+00 mg/kg 2.65E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.19E-09 mg/kg-day 1.00E-03 mg/kg-day 6.19E-06
Chromium, hexavalent 7.78E+00 mg/kg 6.92E-10 mg/kg-day 5.00E-01 (mg/kg-day)-1 3.46E-10 1.61E-08 mg/kg-day 3.00E-03 mg/kg-day 5.38E-06
Chromium, total 1.18E+02 mg/kg 1.05E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.45E-07 mg/kg-day 1.50E+00 mg/kg-day 1.63E-07
Chrysene 3.65E+00 mg/kg 3.25E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.37E-12 7.58E-09 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 7.71E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.80E-08 mg/kg-day 3.00E-04 mg/kg-day 6.00E-05
Copper 1.53E+02 mg/kg 1.36E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.18E-07 mg/kg-day 4.00E-02 mg/kg-day 7.94E-06
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.70E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.70E-10 8.63E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 7.22E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.16E-11 1.69E-11 mg/kg-day 5.00E-05 mg/kg-day 3.37E-07
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.76E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.29E-10 4.11E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 3.15E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.35E-07 mg/kg-day 2.40E-02 mg/kg-day 3.06E-05
Mercury, inorganic 2.60E+00 mg/kg 2.31E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.40E-09 mg/kg-day 3.00E-04 mg/kg-day 1.80E-05
Naphthalene 5.16E-01 mg/kg 4.59E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.07E-09 mg/kg-day 2.00E-02 mg/kg-day 5.35E-08
PCBs (non DLC) 2.51E+00 mg/kg 2.23E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.23E-10 5.21E-09 mg/kg-day 2.00E-05 mg/kg-day 2.60E-04
PCBs, total 2.64E+00 mg/kg 2.35E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.35E-10 5.48E-09 mg/kg-day 2.00E-05 mg/kg-day 2.74E-04
PCB-TEQ 3.26E-05 mg/kg 2.90E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.35E-10 6.77E-14 mg/kg-day 7.00E-10 mg/kg-day 9.67E-05
TCDD-TEQ 1.17E-03 mg/kg 1.04E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.56E-08 2.43E-12 mg/kg-day 7.00E-10 mg/kg-day 3.47E-03
Thallium 1.90E-01 mg/kg 1.69E-11 mg/kg-day NA (mg/kg-day)-1 NA 3.94E-10 mg/kg-day 1.00E-05 mg/kg-day 3.94E-05
TPH C19-C40 2.19E+03 mg/kg 1.95E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.55E-06 mg/kg-day 3.00E+00 mg/kg-day 1.52E-06
TPH C9-C18 2.44E+02 mg/kg 2.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.06E-07 mg/kg-day 1.00E-02 mg/kg-day 5.06E-05
Trichloroethene 2.10E-03 mg/kg 1.87E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 8.59E-15 4.36E-12 mg/kg-day 5.00E-04 mg/kg-day 8.72E-09
Vanadium 2.95E+01 mg/kg 2.62E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.12E-08 mg/kg-day 5.04E-03 mg/kg-day 1.21E-05

Exposure Route Total (Total PCBs) (a) 2.03E-08 4.05E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.07E-08 4.13E-03

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 4.55E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.83E-10 1.06E-08 mg/kg-day 3.00E-04 mg/kg-day 3.54E-05
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 4.98E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.63E-10 1.16E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 6.74E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.92E-09 1.57E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 6.82E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.98E-10 1.59E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 3.76E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.74E-11 8.77E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.12E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.57E-11 2.62E-08 mg/kg-day 2.00E-02 mg/kg-day 1.31E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 5.33E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.89E-12 1.24E-08 mg/kg-day 4.00E-02 mg/kg-day 3.11E-07
Cadmium, diet 2.98E+00 mg/kg 4.22E-12 mg/kg-day NA (mg/kg-day)-1 NA 9.86E-11 mg/kg-day 2.50E-05 mg/kg-day 3.94E-06
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 6.73E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.91E-12 1.57E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 7.67E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.60E-10 1.79E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.15E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.84E-11 2.69E-11 mg/kg-day 5.00E-05 mg/kg-day 5.37E-07
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 3.65E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.66E-10 8.51E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 9.51E-11 mg/kg-day NA (mg/kg-day)-1 NA 2.22E-09 mg/kg-day 2.00E-02 mg/kg-day 1.11E-07
PCBs (non DLC) 2.51E+00 mg/kg 4.98E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.98E-10 1.16E-08 mg/kg-day 2.00E-05 mg/kg-day 5.81E-04
PCBs, total 2.64E+00 mg/kg 5.24E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.24E-10 1.22E-08 mg/kg-day 2.00E-05 mg/kg-day 6.11E-04
PCB-TEQ 3.26E-05 mg/kg 1.39E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.08E-10 3.23E-14 mg/kg-day 7.00E-10 mg/kg-day 4.62E-05
TCDD-TEQ 1.17E-03 mg/kg 4.98E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.46E-09 1.16E-12 mg/kg-day 7.00E-10 mg/kg-day 1.66E-03
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 3.10E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.24E-06 mg/kg-day 3.00E+00 mg/kg-day 2.41E-06
TPH C9-C18 2.44E+02 mg/kg 3.46E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.07E-07 mg/kg-day 1.00E-02 mg/kg-day 8.07E-05
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.54E-08 2.39E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.55E-08 2.41E-03

RM0-3 Exposure Medium Total (Total PCBs) 3.56E-08 6.44E-03
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.62E-08 6.54E-03
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 1.06E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.47E-05 mg/kg-day 1.00E+00 mg/kg-day 2.47E-05

Sediment Antimony 2.44E+00 mg/kg 2.17E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.06E-09 mg/kg-day 4.00E-04 mg/kg-day 1.27E-05
Arsenic, total 9.29E+00 mg/kg 4.96E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 7.44E-10 1.16E-08 mg/kg-day 3.00E-04 mg/kg-day 3.86E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 4.15E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.03E-10 9.67E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 3.49E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.55E-09 8.14E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.90E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.85E-10 9.11E-09 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.75E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.28E-11 4.09E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 4.54E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.35E-11 1.06E-07 mg/kg-day 2.00E-02 mg/kg-day 5.29E-06
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.01E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.34E-12 2.35E-08 mg/kg-day 4.00E-02 mg/kg-day 5.86E-07
Cadmium, diet 4.90E+00 mg/kg 4.36E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-08 mg/kg-day 1.00E-03 mg/kg-day 1.02E-05
Chromium, hexavalent 5.39E+00 mg/kg 4.79E-10 mg/kg-day 5.00E-01 (mg/kg-day)-1 2.40E-10 1.12E-08 mg/kg-day 3.00E-03 mg/kg-day 3.73E-06
Chromium, total 1.34E+02 mg/kg 1.19E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.78E-07 mg/kg-day 1.50E+00 mg/kg-day 1.85E-07
Chrysene 7.01E+00 mg/kg 6.24E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.55E-12 1.45E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 8.32E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.94E-08 mg/kg-day 3.00E-04 mg/kg-day 6.47E-05
Copper 1.86E+02 mg/kg 1.65E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.86E-07 mg/kg-day 4.00E-02 mg/kg-day 9.65E-06
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.64E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.66E-10 8.49E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 4.80E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.69E-12 1.12E-11 mg/kg-day 5.00E-05 mg/kg-day 2.24E-07
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.06E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.51E-10 4.82E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 4.07E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.49E-07 mg/kg-day 2.40E-02 mg/kg-day 3.95E-05
Mercury, inorganic 2.78E+00 mg/kg 2.47E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.77E-09 mg/kg-day 3.00E-04 mg/kg-day 1.92E-05
Naphthalene 1.30E+00 mg/kg 1.16E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.70E-09 mg/kg-day 2.00E-02 mg/kg-day 1.35E-07
PCBs (non DLC) 1.38E+00 mg/kg 1.23E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.23E-10 2.86E-09 mg/kg-day 2.00E-05 mg/kg-day 1.43E-04
PCBs, total 1.46E+00 mg/kg 1.30E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.30E-10 3.03E-09 mg/kg-day 2.00E-05 mg/kg-day 1.52E-04
PCB-TEQ 2.21E-05 mg/kg 1.97E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.95E-10 4.59E-14 mg/kg-day 7.00E-10 mg/kg-day 6.55E-05
TCDD-TEQ 4.84E-04 mg/kg 4.31E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.46E-09 1.00E-12 mg/kg-day 7.00E-10 mg/kg-day 1.44E-03
Thallium 2.04E-01 mg/kg 1.81E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.23E-10 mg/kg-day 1.00E-05 mg/kg-day 4.23E-05
TPH C19-C40 2.64E+03 mg/kg 2.35E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.48E-06 mg/kg-day 3.00E+00 mg/kg-day 1.83E-06
TPH C9-C18 2.93E+02 mg/kg 2.61E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.08E-07 mg/kg-day 1.00E-02 mg/kg-day 6.08E-05
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 2.65E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.19E-08 mg/kg-day 5.04E-03 mg/kg-day 1.23E-05

Exposure Route Total (Total PCBs) (a) 1.12E-08 1.93E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.15E-08 1.99E-03
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 3.95E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.93E-10 9.22E-09 mg/kg-day 3.00E-04 mg/kg-day 3.07E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 8.59E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.27E-10 2.00E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 7.22E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.27E-09 1.69E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 8.09E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.91E-10 1.89E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 3.63E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.65E-11 8.47E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 7.23E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.01E-10 1.69E-07 mg/kg-day 2.00E-02 mg/kg-day 8.43E-06
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.08E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.52E-11 4.86E-08 mg/kg-day 4.00E-02 mg/kg-day 1.21E-06
Cadmium, diet 4.90E+00 mg/kg 6.95E-12 mg/kg-day NA (mg/kg-day)-1 NA 1.62E-10 mg/kg-day 2.50E-05 mg/kg-day 6.48E-06
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 1.29E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.43E-12 3.01E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 7.54E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.50E-10 1.76E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 7.65E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.22E-11 1.79E-11 mg/kg-day 5.00E-05 mg/kg-day 3.57E-07
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 4.28E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.12E-10 9.98E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 2.40E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.59E-09 mg/kg-day 2.00E-02 mg/kg-day 2.79E-07
PCBs (non DLC) 1.38E+00 mg/kg 2.74E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.74E-10 6.39E-09 mg/kg-day 2.00E-05 mg/kg-day 3.20E-04
PCBs, total 1.46E+00 mg/kg 2.90E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.90E-10 6.76E-09 mg/kg-day 2.00E-05 mg/kg-day 3.38E-04
PCB-TEQ 2.21E-05 mg/kg 9.40E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.41E-10 2.19E-14 mg/kg-day 7.00E-10 mg/kg-day 3.13E-05
TCDD-TEQ 4.84E-04 mg/kg 2.06E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.09E-09 4.80E-13 mg/kg-day 7.00E-10 mg/kg-day 6.86E-04
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 3.74E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.73E-06 mg/kg-day 3.00E+00 mg/kg-day 2.91E-06
TPH C9-C18 2.93E+02 mg/kg 4.15E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.69E-07 mg/kg-day 1.00E-02 mg/kg-day 9.69E-05
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.15E-08 1.17E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.16E-08 1.18E-03

RM3-6 Exposure Medium Total (Total PCBs) 2.27E-08 3.10E-03
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.31E-08 3.17E-03
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 1.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.62E-05 mg/kg-day 1.00E+00 mg/kg-day 2.62E-05

Sediment Antimony 1.92E+00 mg/kg 1.71E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.99E-09 mg/kg-day 4.00E-04 mg/kg-day 9.96E-06
Arsenic, total 1.37E+01 mg/kg 7.31E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.10E-09 1.71E-08 mg/kg-day 3.00E-04 mg/kg-day 5.69E-05
Benzene 2.60E-04 mg/kg 2.31E-14 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.27E-15 5.40E-13 mg/kg-day 4.00E-03 mg/kg-day 1.35E-10
Benzo(a)anthracene 3.26E+00 mg/kg 2.90E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.12E-10 6.77E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 4.39E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.20E-09 1.02E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 5.42E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.95E-10 1.26E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.89E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.38E-11 4.42E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 2.50E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.50E-11 5.83E-08 mg/kg-day 2.00E-02 mg/kg-day 2.92E-06
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.97E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.63E-12 1.16E-08 mg/kg-day 4.00E-02 mg/kg-day 2.90E-07
Cadmium, diet 8.78E+00 mg/kg 7.81E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.82E-08 mg/kg-day 1.00E-03 mg/kg-day 1.82E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 2.62E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.12E-07 mg/kg-day 1.50E+00 mg/kg-day 4.08E-07
Chrysene 4.55E+00 mg/kg 4.05E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.95E-12 9.44E-09 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 8.05E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.88E-08 mg/kg-day 3.00E-04 mg/kg-day 6.26E-05
Copper 2.80E+02 mg/kg 2.49E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.81E-07 mg/kg-day 4.00E-02 mg/kg-day 1.45E-05
Dibenz(a,h)anthracene 6.86E-01 mg/kg 6.10E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.45E-10 1.42E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 1.98E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.17E-11 4.63E-11 mg/kg-day 5.00E-05 mg/kg-day 9.26E-07
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.32E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.69E-10 5.42E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 5.39E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.26E-06 mg/kg-day 2.40E-02 mg/kg-day 5.24E-05
Mercury, inorganic 5.06E+00 mg/kg 4.50E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-08 mg/kg-day 3.00E-04 mg/kg-day 3.50E-05
Naphthalene 3.05E+00 mg/kg 2.71E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.33E-09 mg/kg-day 2.00E-02 mg/kg-day 3.17E-07
PCBs (non DLC) 6.19E+00 mg/kg 5.51E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.51E-10 1.28E-08 mg/kg-day 2.00E-05 mg/kg-day 6.42E-04
PCBs, total 6.51E+00 mg/kg 5.79E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.79E-10 1.35E-08 mg/kg-day 2.00E-05 mg/kg-day 6.76E-04
PCB-TEQ 7.69E-05 mg/kg 6.84E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.03E-09 1.60E-13 mg/kg-day 7.00E-10 mg/kg-day 2.28E-04
TCDD-TEQ 1.04E-02 mg/kg 9.25E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.39E-07 2.16E-11 mg/kg-day 7.00E-10 mg/kg-day 3.08E-02
Thallium 2.30E-01 mg/kg 2.05E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.77E-10 mg/kg-day 1.00E-05 mg/kg-day 4.77E-05
TPH C19-C40 3.87E+03 mg/kg 3.44E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.03E-06 mg/kg-day 3.00E+00 mg/kg-day 2.68E-06
TPH C9-C18 5.40E+02 mg/kg 4.80E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-06 mg/kg-day 1.00E-02 mg/kg-day 1.12E-04
Trichloroethene 5.00E-03 mg/kg 4.45E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.05E-14 1.04E-11 mg/kg-day 5.00E-04 mg/kg-day 2.08E-08
Vanadium 3.96E+01 mg/kg 3.52E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.22E-08 mg/kg-day 5.04E-03 mg/kg-day 1.63E-05

Exposure Route Total (Total PCBs) (a) 1.45E-07 3.20E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.46E-07 3.22E-02
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 5.83E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.74E-10 1.36E-08 mg/kg-day 3.00E-04 mg/kg-day 4.53E-05
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 6.01E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.39E-10 1.40E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 9.09E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.63E-09 2.12E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.12E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.19E-10 2.62E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 3.93E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.87E-11 9.16E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 3.98E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.58E-11 9.29E-08 mg/kg-day 2.00E-02 mg/kg-day 4.65E-06
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.03E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.52E-12 2.40E-08 mg/kg-day 4.00E-02 mg/kg-day 6.01E-07
Cadmium, diet 8.78E+00 mg/kg 1.24E-11 mg/kg-day NA (mg/kg-day)-1 NA 2.90E-10 mg/kg-day 2.50E-05 mg/kg-day 1.16E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 8.38E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.12E-12 1.96E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.26E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.23E-10 2.95E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 3.16E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.06E-11 7.38E-11 mg/kg-day 5.00E-05 mg/kg-day 1.48E-06
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 4.81E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.51E-10 1.12E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 5.62E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.31E-08 mg/kg-day 2.00E-02 mg/kg-day 6.56E-07
PCBs (non DLC) 6.19E+00 mg/kg 1.23E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.23E-09 2.87E-08 mg/kg-day 2.00E-05 mg/kg-day 1.43E-03
PCBs, total 6.51E+00 mg/kg 1.29E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.29E-09 3.01E-08 mg/kg-day 2.00E-05 mg/kg-day 1.51E-03
PCB-TEQ 7.69E-05 mg/kg 3.27E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.91E-10 7.63E-14 mg/kg-day 7.00E-10 mg/kg-day 1.09E-04
TCDD-TEQ 1.04E-02 mg/kg 4.42E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.63E-08 1.03E-11 mg/kg-day 7.00E-10 mg/kg-day 1.47E-02
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 5.49E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.28E-05 mg/kg-day 3.00E+00 mg/kg-day 4.27E-06
TPH C9-C18 5.40E+02 mg/kg 7.65E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.79E-06 mg/kg-day 1.00E-02 mg/kg-day 1.79E-04
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 7.78E-08 1.65E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.82E-08 1.65E-02

RM6-9 Exposure Medium Total (Total PCBs) 2.23E-07 4.85E-02
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.24E-07 4.87E-02
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 1.17E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.72E-05 mg/kg-day 1.00E+00 mg/kg-day 2.72E-05

Sediment Antimony 2.45E+00 mg/kg 2.18E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.09E-09 mg/kg-day 4.00E-04 mg/kg-day 1.27E-05
Arsenic, total 1.64E+01 mg/kg 8.75E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.31E-09 2.04E-08 mg/kg-day 3.00E-04 mg/kg-day 6.81E-05
Benzene 2.60E-04 mg/kg 2.31E-14 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.27E-15 5.40E-13 mg/kg-day 4.00E-03 mg/kg-day 1.35E-10
Benzo(a)anthracene 3.44E+00 mg/kg 3.06E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.23E-10 7.14E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 3.66E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.67E-09 8.53E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 4.44E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.24E-10 1.04E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.04E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.49E-11 4.75E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 3.18E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.45E-11 7.41E-08 mg/kg-day 2.00E-02 mg/kg-day 3.70E-06
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.82E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.79E-12 8.90E-09 mg/kg-day 4.00E-02 mg/kg-day 2.23E-07
Cadmium, diet 1.22E+01 mg/kg 1.09E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.53E-08 mg/kg-day 1.00E-03 mg/kg-day 2.53E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 3.55E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.28E-07 mg/kg-day 1.50E+00 mg/kg-day 5.52E-07
Chrysene 4.75E+00 mg/kg 4.23E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.08E-12 9.86E-09 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 8.20E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-08 mg/kg-day 3.00E-04 mg/kg-day 6.38E-05
Copper 3.08E+02 mg/kg 2.74E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.39E-07 mg/kg-day 4.00E-02 mg/kg-day 1.60E-05
Dibenz(a,h)anthracene 4.91E-01 mg/kg 4.37E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.19E-10 1.02E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.91E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.65E-11 6.79E-11 mg/kg-day 5.00E-05 mg/kg-day 1.36E-06
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.15E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.57E-10 5.02E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 4.79E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.12E-06 mg/kg-day 2.40E-02 mg/kg-day 4.65E-05
Mercury, inorganic 6.51E+00 mg/kg 5.79E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-08 mg/kg-day 3.00E-04 mg/kg-day 4.50E-05
Naphthalene 5.92E-01 mg/kg 5.27E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.23E-09 mg/kg-day 2.00E-02 mg/kg-day 6.14E-08
PCBs (non DLC) 8.28E+00 mg/kg 7.37E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.37E-10 1.72E-08 mg/kg-day 2.00E-05 mg/kg-day 8.59E-04
PCBs, total 8.71E+00 mg/kg 7.75E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.75E-10 1.81E-08 mg/kg-day 2.00E-05 mg/kg-day 9.04E-04
PCB-TEQ 8.02E-05 mg/kg 7.13E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.07E-09 1.66E-13 mg/kg-day 7.00E-10 mg/kg-day 2.38E-04
TCDD-TEQ 1.52E-02 mg/kg 1.35E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.03E-07 3.15E-11 mg/kg-day 7.00E-10 mg/kg-day 4.51E-02
Thallium 2.54E-01 mg/kg 2.26E-11 mg/kg-day NA (mg/kg-day)-1 NA 5.27E-10 mg/kg-day 1.00E-05 mg/kg-day 5.27E-05
TPH C19-C40 5.05E+03 mg/kg 4.49E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-05 mg/kg-day 3.00E+00 mg/kg-day 3.49E-06
TPH C9-C18 7.06E+02 mg/kg 6.28E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.47E-06 mg/kg-day 1.00E-02 mg/kg-day 1.47E-04
Trichloroethene 3.50E-03 mg/kg 3.11E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.43E-14 7.26E-12 mg/kg-day 5.00E-04 mg/kg-day 1.45E-08
Vanadium 5.57E+01 mg/kg 4.95E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.16E-07 mg/kg-day 5.04E-03 mg/kg-day 2.29E-05

Exposure Route Total (Total PCBs) (a) 2.09E-07 4.65E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.10E-07 4.67E-02
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 6.97E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.05E-09 1.63E-08 mg/kg-day 3.00E-04 mg/kg-day 5.42E-05
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 6.34E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.63E-10 1.48E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 7.57E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.53E-09 1.77E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 9.20E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.71E-10 2.15E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 4.22E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.08E-11 9.85E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 5.06E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.08E-11 1.18E-07 mg/kg-day 2.00E-02 mg/kg-day 5.90E-06
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 7.91E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.77E-12 1.84E-08 mg/kg-day 4.00E-02 mg/kg-day 4.61E-07
Cadmium, diet 1.22E+01 mg/kg 1.73E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.04E-10 mg/kg-day 2.50E-05 mg/kg-day 1.61E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 8.75E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.39E-12 2.04E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 9.05E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.61E-10 2.11E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 4.64E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.42E-11 1.08E-10 mg/kg-day 5.00E-05 mg/kg-day 2.16E-06
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 4.46E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.26E-10 1.04E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 1.09E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.55E-09 mg/kg-day 2.00E-02 mg/kg-day 1.27E-07
PCBs (non DLC) 8.28E+00 mg/kg 1.64E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.64E-09 3.83E-08 mg/kg-day 2.00E-05 mg/kg-day 1.92E-03
PCBs, total 8.71E+00 mg/kg 1.73E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.73E-09 4.03E-08 mg/kg-day 2.00E-05 mg/kg-day 2.02E-03
PCB-TEQ 8.02E-05 mg/kg 3.41E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.12E-10 7.96E-14 mg/kg-day 7.00E-10 mg/kg-day 1.14E-04
TCDD-TEQ 1.52E-02 mg/kg 6.46E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.70E-08 1.51E-11 mg/kg-day 7.00E-10 mg/kg-day 2.15E-02
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 7.16E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-05 mg/kg-day 3.00E+00 mg/kg-day 5.57E-06
TPH C9-C18 7.06E+02 mg/kg 1.00E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.34E-06 mg/kg-day 1.00E-02 mg/kg-day 2.34E-04
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.08E-07 2.39E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.08E-07 2.39E-02

RM6-9East Exposure Medium Total (Total PCBs) 3.16E-07 7.04E-02
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 3.18E-07 7.06E-02
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 8.44E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.97E-05 mg/kg-day 1.00E+00 mg/kg-day 1.97E-05

Sediment Antimony 1.99E+00 mg/kg 1.77E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.13E-09 mg/kg-day 4.00E-04 mg/kg-day 1.03E-05
Arsenic, total 1.03E+01 mg/kg 5.50E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.25E-10 1.28E-08 mg/kg-day 3.00E-04 mg/kg-day 4.28E-05
Benzene 3.40E-04 mg/kg 3.02E-14 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.66E-15 7.06E-13 mg/kg-day 4.00E-03 mg/kg-day 1.76E-10
Benzo(a)anthracene 4.92E+00 mg/kg 4.38E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.19E-10 1.02E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 4.73E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.45E-09 1.10E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.92E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.32E-10 1.38E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.78E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.03E-11 6.50E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 3.87E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.42E-11 9.03E-08 mg/kg-day 2.00E-02 mg/kg-day 4.51E-06
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.54E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.86E-12 5.94E-09 mg/kg-day 4.00E-02 mg/kg-day 1.48E-07
Cadmium, diet 5.19E+00 mg/kg 4.62E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-08 mg/kg-day 1.00E-03 mg/kg-day 1.08E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 1.75E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.09E-07 mg/kg-day 1.50E+00 mg/kg-day 2.73E-07
Chrysene 4.34E+00 mg/kg 3.86E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.82E-12 9.01E-09 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 6.56E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-08 mg/kg-day 3.00E-04 mg/kg-day 5.10E-05
Copper 1.63E+02 mg/kg 1.45E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.38E-07 mg/kg-day 4.00E-02 mg/kg-day 8.46E-06
Dibenz(a,h)anthracene 4.54E-01 mg/kg 4.04E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.95E-10 9.42E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 6.69E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.07E-11 1.56E-11 mg/kg-day 5.00E-05 mg/kg-day 3.12E-07
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.82E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.33E-10 4.25E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 4.95E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-06 mg/kg-day 2.40E-02 mg/kg-day 4.81E-05
Mercury, inorganic 3.05E+00 mg/kg 2.71E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.33E-09 mg/kg-day 3.00E-04 mg/kg-day 2.11E-05
Naphthalene 5.68E-01 mg/kg 5.05E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.18E-09 mg/kg-day 2.00E-02 mg/kg-day 5.89E-08
PCBs (non DLC) 3.45E+00 mg/kg 3.07E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.07E-10 7.16E-09 mg/kg-day 2.00E-05 mg/kg-day 3.58E-04
PCBs, total 3.62E+00 mg/kg 3.22E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.22E-10 7.51E-09 mg/kg-day 2.00E-05 mg/kg-day 3.76E-04
PCB-TEQ 4.69E-05 mg/kg 4.17E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.26E-10 9.73E-14 mg/kg-day 7.00E-10 mg/kg-day 1.39E-04
TCDD-TEQ 2.48E-03 mg/kg 2.21E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.31E-08 5.15E-12 mg/kg-day 7.00E-10 mg/kg-day 7.35E-03
Thallium 1.62E-01 mg/kg 1.44E-11 mg/kg-day NA (mg/kg-day)-1 NA 3.36E-10 mg/kg-day 1.00E-05 mg/kg-day 3.36E-05
TPH C19-C40 2.24E+03 mg/kg 1.99E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.65E-06 mg/kg-day 3.00E+00 mg/kg-day 1.55E-06
TPH C9-C18 2.59E+02 mg/kg 2.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.38E-07 mg/kg-day 1.00E-02 mg/kg-day 5.38E-05
Trichloroethene 6.00E-03 mg/kg 5.34E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.46E-14 1.25E-11 mg/kg-day 5.00E-04 mg/kg-day 2.49E-08
Vanadium 2.72E+01 mg/kg 2.42E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.65E-08 mg/kg-day 5.04E-03 mg/kg-day 1.12E-05

Exposure Route Total (Total PCBs) (a) 3.90E-08 8.05E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.96E-08 8.17E-03
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 4.38E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.57E-10 1.02E-08 mg/kg-day 3.00E-04 mg/kg-day 3.41E-05
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 9.07E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.62E-10 2.12E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 9.80E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.16E-09 2.29E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.23E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.95E-10 2.86E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 5.77E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.21E-11 1.35E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 6.17E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.63E-11 1.44E-07 mg/kg-day 2.00E-02 mg/kg-day 7.19E-06
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 5.27E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.85E-12 1.23E-08 mg/kg-day 4.00E-02 mg/kg-day 3.07E-07
Cadmium, diet 5.19E+00 mg/kg 7.36E-12 mg/kg-day NA (mg/kg-day)-1 NA 1.72E-10 mg/kg-day 2.50E-05 mg/kg-day 6.87E-06
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 8.00E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.84E-12 1.87E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 8.37E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.11E-10 1.95E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.07E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.71E-11 2.49E-11 mg/kg-day 5.00E-05 mg/kg-day 4.97E-07
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 3.78E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.76E-10 8.81E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 1.05E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.44E-09 mg/kg-day 2.00E-02 mg/kg-day 1.22E-07
PCBs (non DLC) 3.45E+00 mg/kg 6.85E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.85E-10 1.60E-08 mg/kg-day 2.00E-05 mg/kg-day 7.99E-04
PCBs, total 3.62E+00 mg/kg 7.18E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.18E-10 1.68E-08 mg/kg-day 2.00E-05 mg/kg-day 8.38E-04
PCB-TEQ 4.69E-05 mg/kg 1.99E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.99E-10 4.65E-14 mg/kg-day 7.00E-10 mg/kg-day 6.65E-05
TCDD-TEQ 2.48E-03 mg/kg 1.05E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.58E-08 2.46E-12 mg/kg-day 7.00E-10 mg/kg-day 3.52E-03
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 3.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.41E-06 mg/kg-day 3.00E+00 mg/kg-day 2.47E-06
TPH C9-C18 2.59E+02 mg/kg 3.67E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.57E-07 mg/kg-day 1.00E-02 mg/kg-day 8.57E-05
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.70E-08 4.49E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.72E-08 4.52E-03

RM9-12 Exposure Medium Total (Total PCBs) 6.59E-08 1.25E-02
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 6.68E-08 1.27E-02
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 7.22E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.69E-05 mg/kg-day 1.00E+00 mg/kg-day 1.69E-05

Sediment Antimony 8.75E-01 mg/kg 7.78E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.82E-09 mg/kg-day 4.00E-04 mg/kg-day 4.54E-06
Arsenic, total 4.21E+00 mg/kg 2.25E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.37E-10 5.24E-09 mg/kg-day 3.00E-04 mg/kg-day 1.75E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 2.29E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.67E-10 5.33E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 2.70E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.97E-09 6.31E-09 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.34E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.44E-10 7.78E-09 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.54E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.12E-11 3.59E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 1.01E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.41E-11 2.35E-08 mg/kg-day 2.00E-02 mg/kg-day 1.17E-06
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.48E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.08E-12 3.45E-09 mg/kg-day 4.00E-02 mg/kg-day 8.61E-08
Cadmium, diet 4.12E+00 mg/kg 3.66E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.55E-09 mg/kg-day 1.00E-03 mg/kg-day 8.55E-06
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 6.20E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.45E-07 mg/kg-day 1.50E+00 mg/kg-day 9.64E-08
Chrysene 3.60E+00 mg/kg 3.20E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.34E-12 7.47E-09 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 5.83E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.36E-08 mg/kg-day 3.00E-04 mg/kg-day 4.53E-05
Copper 1.11E+02 mg/kg 9.87E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.30E-07 mg/kg-day 4.00E-02 mg/kg-day 5.76E-06
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.93E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.14E-10 6.83E-10 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 6.11E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.78E-12 1.43E-11 mg/kg-day 5.00E-05 mg/kg-day 2.85E-07
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.68E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.23E-10 3.92E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 5.14E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.20E-06 mg/kg-day 2.40E-02 mg/kg-day 5.00E-05
Mercury, inorganic 2.04E+00 mg/kg 1.81E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.23E-09 mg/kg-day 3.00E-04 mg/kg-day 1.41E-05
Naphthalene 3.72E-01 mg/kg 3.31E-11 mg/kg-day NA (mg/kg-day)-1 NA 7.72E-10 mg/kg-day 2.00E-02 mg/kg-day 3.86E-08
PCBs (non DLC) 2.92E+00 mg/kg 2.60E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.60E-10 6.06E-09 mg/kg-day 2.00E-05 mg/kg-day 3.03E-04
PCBs, total 3.03E+00 mg/kg 2.70E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.70E-10 6.29E-09 mg/kg-day 2.00E-05 mg/kg-day 3.14E-04
PCB-TEQ 1.93E-05 mg/kg 1.72E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.58E-10 4.01E-14 mg/kg-day 7.00E-10 mg/kg-day 5.72E-05
TCDD-TEQ 4.70E-04 mg/kg 4.18E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.27E-09 9.76E-13 mg/kg-day 7.00E-10 mg/kg-day 1.39E-03
Thallium 1.02E-01 mg/kg 9.07E-12 mg/kg-day NA (mg/kg-day)-1 NA 2.12E-10 mg/kg-day 1.00E-05 mg/kg-day 2.12E-05
TPH C19-C40 1.88E+03 mg/kg 1.67E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.90E-06 mg/kg-day 3.00E+00 mg/kg-day 1.30E-06
TPH C9-C18 1.87E+02 mg/kg 1.66E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.88E-07 mg/kg-day 1.00E-02 mg/kg-day 3.88E-05
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 2.42E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.65E-08 mg/kg-day 5.04E-03 mg/kg-day 1.12E-05

Exposure Route Total (Total PCBs) (a) 9.64E-09 1.94E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.88E-09 1.99E-03
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 1.79E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.69E-10 4.18E-09 mg/kg-day 3.00E-04 mg/kg-day 1.39E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 4.74E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.46E-10 1.11E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 5.60E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.09E-09 1.31E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 6.91E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.04E-10 1.61E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.19E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.33E-11 7.44E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 1.60E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.24E-11 3.74E-08 mg/kg-day 2.00E-02 mg/kg-day 1.87E-06
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 3.06E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.23E-12 7.14E-09 mg/kg-day 4.00E-02 mg/kg-day 1.78E-07
Cadmium, diet 4.12E+00 mg/kg 5.84E-12 mg/kg-day NA (mg/kg-day)-1 NA 1.36E-10 mg/kg-day 2.50E-05 mg/kg-day 5.45E-06
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 6.63E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.84E-12 1.55E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 6.06E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.43E-10 1.41E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 9.74E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.56E-11 2.27E-11 mg/kg-day 5.00E-05 mg/kg-day 4.54E-07
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 3.48E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.54E-10 8.13E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 6.86E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.60E-09 mg/kg-day 2.00E-02 mg/kg-day 8.00E-08
PCBs (non DLC) 2.92E+00 mg/kg 5.79E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.79E-10 1.35E-08 mg/kg-day 2.00E-05 mg/kg-day 6.76E-04
PCBs, total 3.03E+00 mg/kg 6.01E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.01E-10 1.40E-08 mg/kg-day 2.00E-05 mg/kg-day 7.02E-04
PCB-TEQ 1.93E-05 mg/kg 8.21E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.23E-10 1.92E-14 mg/kg-day 7.00E-10 mg/kg-day 2.74E-05
TCDD-TEQ 4.70E-04 mg/kg 2.00E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.00E-09 4.66E-13 mg/kg-day 7.00E-10 mg/kg-day 6.66E-04
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 2.66E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.22E-06 mg/kg-day 3.00E+00 mg/kg-day 2.07E-06
TPH C9-C18 1.87E+02 mg/kg 2.65E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.19E-07 mg/kg-day 1.00E-02 mg/kg-day 6.19E-05
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 9.57E-09 1.45E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.67E-09 1.46E-03

RM12-15 Exposure Medium Total (Total PCBs) 1.92E-08 3.40E-03
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.96E-08 3.45E-03
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 3.84E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.97E-06 mg/kg-day 1.00E+00 mg/kg-day 8.97E-06

Sediment Antimony 3.88E+00 mg/kg 3.45E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.05E-09 mg/kg-day 4.00E-04 mg/kg-day 2.01E-05
Arsenic, total 4.23E+00 mg/kg 2.26E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.39E-10 5.27E-09 mg/kg-day 3.00E-04 mg/kg-day 1.76E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 3.70E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.70E-10 8.63E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 4.29E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.13E-09 1.00E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 4.29E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.13E-10 1.00E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.94E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.42E-11 4.52E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 8.98E-11 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.26E-12 2.10E-09 mg/kg-day 2.00E-02 mg/kg-day 1.05E-07
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.38E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.73E-12 5.54E-09 mg/kg-day 4.00E-02 mg/kg-day 1.39E-07
Cadmium, diet 1.22E+00 mg/kg 1.09E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.53E-09 mg/kg-day 1.00E-03 mg/kg-day 2.53E-06
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 2.50E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.83E-08 mg/kg-day 1.50E+00 mg/kg-day 3.89E-08
Chrysene 5.04E+00 mg/kg 4.48E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.27E-12 1.05E-08 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 3.58E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.34E-09 mg/kg-day 3.00E-04 mg/kg-day 2.78E-05
Copper 6.46E+01 mg/kg 5.75E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.34E-07 mg/kg-day 4.00E-02 mg/kg-day 3.35E-06
Dibenz(a,h)anthracene 8.86E-01 mg/kg 7.88E-11 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.75E-10 1.84E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 6.49E-13 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.04E-11 1.52E-11 mg/kg-day 5.00E-05 mg/kg-day 3.03E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.99E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.45E-10 4.65E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 3.36E-08 mg/kg-day NA (mg/kg-day)-1 NA 7.85E-07 mg/kg-day 2.40E-02 mg/kg-day 3.27E-05
Mercury, inorganic 4.88E-01 mg/kg 4.34E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.01E-09 mg/kg-day 3.00E-04 mg/kg-day 3.38E-06
Naphthalene 4.63E-01 mg/kg 4.12E-11 mg/kg-day NA (mg/kg-day)-1 NA 9.61E-10 mg/kg-day 2.00E-02 mg/kg-day 4.80E-08
PCBs (non DLC) 1.06E+00 mg/kg 9.43E-11 mg/kg-day 1.00E+00 (mg/kg-day)-1 9.43E-11 2.20E-09 mg/kg-day 2.00E-05 mg/kg-day 1.10E-04
PCBs, total 1.18E+00 mg/kg 1.05E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.05E-10 2.45E-09 mg/kg-day 2.00E-05 mg/kg-day 1.22E-04
PCB-TEQ 1.90E-05 mg/kg 1.69E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.54E-10 3.94E-14 mg/kg-day 7.00E-10 mg/kg-day 5.63E-05
TCDD-TEQ 6.56E-06 mg/kg 5.84E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 8.75E-11 1.36E-14 mg/kg-day 7.00E-10 mg/kg-day 1.95E-05
Thallium 7.63E-02 mg/kg 6.79E-12 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-10 mg/kg-day 1.00E-05 mg/kg-day 1.58E-05
TPH C19-C40 1.38E+03 mg/kg 1.23E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.86E-06 mg/kg-day 3.00E+00 mg/kg-day 9.55E-07
TPH C9-C18 1.53E+02 mg/kg 1.36E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.18E-07 mg/kg-day 1.00E-02 mg/kg-day 3.18E-05
Trichloroethene 3.00E-04 mg/kg 2.67E-14 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.23E-15 6.23E-13 mg/kg-day 5.00E-04 mg/kg-day 1.25E-09
Vanadium 1.28E+01 mg/kg 1.14E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.66E-08 mg/kg-day 5.04E-03 mg/kg-day 5.27E-06

Exposure Route Total (Total PCBs) (a) 5.00E-09 3.13E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.24E-09 3.57E-04
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 1.80E-10 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.70E-10 4.20E-09 mg/kg-day 3.00E-04 mg/kg-day 1.40E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 7.67E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.60E-10 1.79E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 8.88E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.48E-09 2.07E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 8.88E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.48E-10 2.07E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 4.02E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.93E-11 9.37E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 1.43E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.00E-12 3.34E-09 mg/kg-day 2.00E-02 mg/kg-day 1.67E-07
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 4.92E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.59E-12 1.15E-08 mg/kg-day 4.00E-02 mg/kg-day 2.87E-07
Cadmium, diet 1.22E+00 mg/kg 1.73E-12 mg/kg-day NA (mg/kg-day)-1 NA 4.04E-11 mg/kg-day 2.50E-05 mg/kg-day 1.61E-06
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 9.29E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.78E-12 2.17E-08 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.63E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.19E-09 3.81E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.03E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.66E-11 2.41E-11 mg/kg-day 5.00E-05 mg/kg-day 4.83E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 4.13E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.01E-10 9.63E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 8.53E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.99E-09 mg/kg-day 2.00E-02 mg/kg-day 9.95E-08
PCBs (non DLC) 1.06E+00 mg/kg 2.10E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.10E-10 4.91E-09 mg/kg-day 2.00E-05 mg/kg-day 2.45E-04
PCBs, total 1.18E+00 mg/kg 2.34E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.34E-10 5.46E-09 mg/kg-day 2.00E-05 mg/kg-day 2.73E-04
PCB-TEQ 1.90E-05 mg/kg 8.08E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.21E-10 1.89E-14 mg/kg-day 7.00E-10 mg/kg-day 2.69E-05
TCDD-TEQ 6.56E-06 mg/kg 2.79E-16 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.18E-11 6.51E-15 mg/kg-day 7.00E-10 mg/kg-day 9.30E-06
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 1.96E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.56E-06 mg/kg-day 3.00E+00 mg/kg-day 1.52E-06
TPH C9-C18 1.53E+02 mg/kg 2.17E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.06E-07 mg/kg-day 1.00E-02 mg/kg-day 5.06E-05
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 9.79E-09 3.51E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.89E-09 3.50E-04

RM15-17.4 Exposure Medium Total (Total PCBs) 1.48E-08 6.64E-04
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.51E-08 7.07E-04
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TABLE 7.33.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 (c) BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) 8.11E-07 7.20E-02
Sitewide Surface Water (d) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.20E-07 7.40E-02

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 8.46E-07 7.85E-02
PCB-TEQ & PCBs (non DLC) (b) 8.56E-07 8.05E-02

River Mile 3-6
Total PCBs (a) 8.33E-07 7.51E-02
PCB-TEQ & PCBs (non DLC) (b) 8.43E-07 7.72E-02

River Mile 6-9
Total PCBs (a) 1.03E-06 1.21E-01
PCB-TEQ & PCBs (non DLC) (b) 1.04E-06 1.23E-01

River Mile 6-9 East Bank

Total PCBs (a) 1.13E-06 1.42E-01
PCB-TEQ & PCBs (non DLC) (b) 1.14E-06 1.45E-01

River Mile 9-12

Total PCBs (a) 8.76E-07 8.46E-02
PCB-TEQ & PCBs (non DLC) (b) 8.87E-07 8.67E-02

River Mile 12-15

Total PCBs (a) 8.30E-07 7.54E-02
PCB-TEQ & PCBs (non DLC) (b) 8.40E-07 7.74E-02

River Mile 15-17.4

Total PCBs (a) 8.25E-07 7.27E-02
PCB-TEQ & PCBs (non DLC) (b) 8.35E-07 7.47E-02

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) See attached supplemental tables for calculation of risks for mutagenic chemicals (potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs), hexavalent chromium, and trichloroethene).
(d) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 5.06E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.94E-05 mg/kg-day 1.00E+00 mg/kg-day 3.94E-05
Sediment Antimony 8.56E-01 mg/kg 3.77E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.93E-09 mg/kg-day 4.00E-04 mg/kg-day 7.33E-06

Arsenic, total 1.07E+01 mg/kg 2.83E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.24E-09 2.20E-08 mg/kg-day 3.00E-04 mg/kg-day 7.33E-05
Benzene 5.60E-04 mg/kg 2.47E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 1.36E-14 1.92E-12 mg/kg-day 4.00E-03 mg/kg-day 4.79E-10
Benzo(a)anthracene 2.70E+00 mg/kg 1.19E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.68E-10 9.25E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 1.61E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.18E-08 1.25E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.63E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.19E-09 1.27E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 8.98E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.56E-11 6.99E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 3.49E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.88E-11 2.71E-08 mg/kg-day 2.00E-02 mg/kg-day 1.36E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.27E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.29E-12 9.90E-09 mg/kg-day 4.00E-02 mg/kg-day 2.47E-07
Cadmium, diet 2.98E+00 mg/kg 1.31E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-08 mg/kg-day 1.00E-03 mg/kg-day 1.02E-05
Chromium, hexavalent 7.78E+00 mg/kg 3.43E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.71E-09 2.66E-08 mg/kg-day 3.00E-03 mg/kg-day 8.88E-06
Chromium, total 1.18E+02 mg/kg 5.20E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.04E-07 mg/kg-day 1.50E+00 mg/kg-day 2.69E-07
Chrysene 3.65E+00 mg/kg 1.61E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.17E-11 1.25E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 3.82E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.97E-08 mg/kg-day 3.00E-04 mg/kg-day 9.90E-05
Copper 1.53E+02 mg/kg 6.74E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.24E-07 mg/kg-day 4.00E-02 mg/kg-day 1.31E-05
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.83E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.34E-09 1.42E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 3.58E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.72E-11 2.78E-11 mg/kg-day 5.00E-05 mg/kg-day 5.56E-07
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 8.72E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.36E-10 6.78E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 1.56E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.21E-06 mg/kg-day 2.40E-02 mg/kg-day 5.05E-05
Mercury, inorganic 2.60E+00 mg/kg 1.14E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.90E-09 mg/kg-day 3.00E-04 mg/kg-day 2.97E-05
Naphthalene 5.16E-01 mg/kg 2.27E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.77E-09 mg/kg-day 2.00E-02 mg/kg-day 8.84E-08
PCBs (non DLC) 2.51E+00 mg/kg 1.11E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.11E-09 8.60E-09 mg/kg-day 2.00E-05 mg/kg-day 4.30E-04
PCBs, total 2.64E+00 mg/kg 1.16E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.16E-09 9.04E-09 mg/kg-day 2.00E-05 mg/kg-day 4.52E-04
PCB-TEQ 3.26E-05 mg/kg 1.44E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.15E-09 1.12E-13 mg/kg-day 7.00E-10 mg/kg-day 1.59E-04
TCDD-TEQ 1.17E-03 mg/kg 5.15E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.73E-08 4.01E-12 mg/kg-day 7.00E-10 mg/kg-day 5.72E-03
Thallium 1.90E-01 mg/kg 8.37E-11 mg/kg-day NA (mg/kg-day)-1 NA 6.51E-10 mg/kg-day 1.00E-05 mg/kg-day 6.51E-05
TPH C19-C40 2.19E+03 mg/kg 9.64E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.50E-06 mg/kg-day 3.00E+00 mg/kg-day 2.50E-06
TPH C9-C18 2.44E+02 mg/kg 1.07E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.36E-07 mg/kg-day 1.00E-02 mg/kg-day 8.36E-05
Trichloroethene 2.10E-03 mg/kg 9.25E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.25E-14 7.19E-12 mg/kg-day 5.00E-04 mg/kg-day 1.44E-08
Vanadium 2.95E+01 mg/kg 1.30E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.01E-07 mg/kg-day 5.04E-03 mg/kg-day 2.00E-05

Exposure Route Total (Total PCBs) (a) 1.00E-07 6.68E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.02E-07 6.82E-03

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 4.57E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.85E-09 3.55E-08 mg/kg-day 3.00E-04 mg/kg-day 1.18E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 4.99E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.64E-09 3.88E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 6.77E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.94E-08 5.26E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 6.84E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.99E-09 5.32E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 3.77E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.75E-10 2.93E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.13E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.58E-10 8.76E-08 mg/kg-day 2.00E-02 mg/kg-day 4.38E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 5.34E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.90E-11 4.16E-08 mg/kg-day 4.00E-02 mg/kg-day 1.04E-06
Cadmium, diet 2.98E+00 mg/kg 4.24E-11 mg/kg-day NA (mg/kg-day)-1 NA 3.30E-10 mg/kg-day 2.50E-05 mg/kg-day 1.32E-05
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 6.75E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.93E-11 5.25E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 7.69E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.62E-09 5.98E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.15E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.85E-10 8.98E-11 mg/kg-day 5.00E-05 mg/kg-day 1.80E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 3.66E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.67E-09 2.85E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 9.54E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.42E-09 mg/kg-day 2.00E-02 mg/kg-day 3.71E-07
PCBs (non DLC) 2.51E+00 mg/kg 5.00E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.00E-09 3.89E-08 mg/kg-day 2.00E-05 mg/kg-day 1.94E-03
PCBs, total 2.64E+00 mg/kg 5.26E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.26E-09 4.09E-08 mg/kg-day 2.00E-05 mg/kg-day 2.04E-03
PCB-TEQ 3.26E-05 mg/kg 1.39E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.09E-09 1.08E-13 mg/kg-day 7.00E-10 mg/kg-day 1.55E-04
TCDD-TEQ 1.17E-03 mg/kg 4.99E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.49E-08 3.88E-12 mg/kg-day 7.00E-10 mg/kg-day 5.55E-03
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 3.12E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.42E-05 mg/kg-day 3.00E+00 mg/kg-day 8.08E-06
TPH C9-C18 2.44E+02 mg/kg 3.47E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.70E-06 mg/kg-day 1.00E-02 mg/kg-day 2.70E-04
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.54E-07 8.01E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.56E-07 8.06E-03

RM0-3 Exposure Medium Total (Total PCBs) 2.54E-07 1.47E-02
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.58E-07 1.49E-02

Page 2 of 15
AECOM

Final

July 2017



TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 5.24E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.08E-05 mg/kg-day 1.00E+00 mg/kg-day 4.08E-05

Sediment Antimony 2.44E+00 mg/kg 1.07E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.36E-09 mg/kg-day 4.00E-04 mg/kg-day 2.09E-05
Arsenic, total 9.29E+00 mg/kg 2.45E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.68E-09 1.91E-08 mg/kg-day 3.00E-04 mg/kg-day 6.36E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 2.05E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.50E-09 1.60E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 1.73E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.26E-08 1.34E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.93E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.41E-09 1.50E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 8.67E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.33E-11 6.75E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 2.25E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.14E-10 1.75E-07 mg/kg-day 2.00E-02 mg/kg-day 8.73E-06
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 4.98E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.63E-11 3.87E-08 mg/kg-day 4.00E-02 mg/kg-day 9.67E-07
Cadmium, diet 4.90E+00 mg/kg 2.16E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.68E-08 mg/kg-day 1.00E-03 mg/kg-day 1.68E-05
Chromium, hexavalent 5.39E+00 mg/kg 2.37E-09 mg/kg-day 5.00E-01 (mg/kg-day)-1 1.19E-09 1.85E-08 mg/kg-day 3.00E-03 mg/kg-day 6.15E-06
Chromium, total 1.34E+02 mg/kg 5.90E-08 mg/kg-day NA (mg/kg-day)-1 NA 4.59E-07 mg/kg-day 1.50E+00 mg/kg-day 3.06E-07
Chrysene 7.01E+00 mg/kg 3.09E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.25E-11 2.40E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 4.12E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.20E-08 mg/kg-day 3.00E-04 mg/kg-day 1.07E-04
Copper 1.86E+02 mg/kg 8.19E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.37E-07 mg/kg-day 4.00E-02 mg/kg-day 1.59E-05
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.80E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.31E-09 1.40E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 2.38E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.80E-11 1.85E-11 mg/kg-day 5.00E-05 mg/kg-day 3.70E-07
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.02E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.46E-10 7.95E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 2.01E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.57E-06 mg/kg-day 2.40E-02 mg/kg-day 6.52E-05
Mercury, inorganic 2.78E+00 mg/kg 1.22E-09 mg/kg-day NA (mg/kg-day)-1 NA 9.52E-09 mg/kg-day 3.00E-04 mg/kg-day 3.17E-05
Naphthalene 1.30E+00 mg/kg 5.72E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.45E-09 mg/kg-day 2.00E-02 mg/kg-day 2.23E-07
PCBs (non DLC) 1.38E+00 mg/kg 6.08E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.08E-10 4.73E-09 mg/kg-day 2.00E-05 mg/kg-day 2.36E-04
PCBs, total 1.46E+00 mg/kg 6.43E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.43E-10 5.00E-09 mg/kg-day 2.00E-05 mg/kg-day 2.50E-04
PCB-TEQ 2.21E-05 mg/kg 9.73E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.46E-09 7.57E-14 mg/kg-day 7.00E-10 mg/kg-day 1.08E-04
TCDD-TEQ 4.84E-04 mg/kg 2.13E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.20E-08 1.66E-12 mg/kg-day 7.00E-10 mg/kg-day 2.37E-03
Thallium 2.04E-01 mg/kg 8.98E-11 mg/kg-day NA (mg/kg-day)-1 NA 6.99E-10 mg/kg-day 1.00E-05 mg/kg-day 6.99E-05
TPH C19-C40 2.64E+03 mg/kg 1.16E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.04E-06 mg/kg-day 3.00E+00 mg/kg-day 3.01E-06
TPH C9-C18 2.93E+02 mg/kg 1.29E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.00E-06 mg/kg-day 1.00E-02 mg/kg-day 1.00E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 1.31E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.02E-07 mg/kg-day 5.04E-03 mg/kg-day 2.02E-05

Exposure Route Total (Total PCBs) (a) 5.55E-08 3.19E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.69E-08 3.28E-03
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TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 3.96E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.95E-09 3.08E-08 mg/kg-day 3.00E-04 mg/kg-day 1.03E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 8.62E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.29E-09 6.70E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 7.25E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.29E-08 5.64E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 8.12E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.93E-09 6.31E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 3.64E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.66E-10 2.83E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 7.25E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.02E-09 5.64E-07 mg/kg-day 2.00E-02 mg/kg-day 2.82E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.09E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.53E-10 1.63E-07 mg/kg-day 4.00E-02 mg/kg-day 4.06E-06
Cadmium, diet 4.90E+00 mg/kg 6.97E-11 mg/kg-day NA (mg/kg-day)-1 NA 5.42E-10 mg/kg-day 2.50E-05 mg/kg-day 2.17E-05
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.46E-11 1.01E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 7.56E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.52E-09 5.88E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 7.68E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.23E-10 5.97E-11 mg/kg-day 5.00E-05 mg/kg-day 1.19E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 4.29E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.13E-09 3.34E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 2.40E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.87E-08 mg/kg-day 2.00E-02 mg/kg-day 9.35E-07
PCBs (non DLC) 1.38E+00 mg/kg 2.75E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.75E-09 2.14E-08 mg/kg-day 2.00E-05 mg/kg-day 1.07E-03
PCBs, total 1.46E+00 mg/kg 2.91E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.91E-09 2.26E-08 mg/kg-day 2.00E-05 mg/kg-day 1.13E-03
PCB-TEQ 2.21E-05 mg/kg 9.43E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.41E-09 7.33E-14 mg/kg-day 7.00E-10 mg/kg-day 1.05E-04
TCDD-TEQ 4.84E-04 mg/kg 2.07E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.10E-08 1.61E-12 mg/kg-day 7.00E-10 mg/kg-day 2.29E-03
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 3.76E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.92E-05 mg/kg-day 3.00E+00 mg/kg-day 9.74E-06
TPH C9-C18 2.93E+02 mg/kg 4.17E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.24E-06 mg/kg-day 1.00E-02 mg/kg-day 3.24E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.15E-07 3.92E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.17E-07 3.96E-03

RM3-6 Exposure Medium Total (Total PCBs) 1.71E-07 7.11E-03
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.73E-07 7.25E-03

Page 4 of 15
AECOM

Final

July 2017



TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 5.55E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.32E-05 mg/kg-day 1.00E+00 mg/kg-day 4.32E-05

Sediment Antimony 1.92E+00 mg/kg 8.45E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.58E-09 mg/kg-day 4.00E-04 mg/kg-day 1.64E-05
Arsenic, total 1.37E+01 mg/kg 3.62E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.43E-09 2.82E-08 mg/kg-day 3.00E-04 mg/kg-day 9.38E-05
Benzene 2.60E-04 mg/kg 1.14E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.30E-15 8.90E-13 mg/kg-day 4.00E-03 mg/kg-day 2.23E-10
Benzo(a)anthracene 3.26E+00 mg/kg 1.44E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.05E-09 1.12E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 2.17E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.58E-08 1.69E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 2.68E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.96E-09 2.09E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 9.38E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 6.85E-11 7.29E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 1.24E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.73E-10 9.62E-08 mg/kg-day 2.00E-02 mg/kg-day 4.81E-06
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 2.46E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.80E-11 1.91E-08 mg/kg-day 4.00E-02 mg/kg-day 4.79E-07
Cadmium, diet 8.78E+00 mg/kg 3.87E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.01E-08 mg/kg-day 1.00E-03 mg/kg-day 3.01E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 1.30E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.01E-06 mg/kg-day 1.50E+00 mg/kg-day 6.74E-07
Chrysene 4.55E+00 mg/kg 2.00E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.46E-11 1.56E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 3.98E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.10E-08 mg/kg-day 3.00E-04 mg/kg-day 1.03E-04
Copper 2.80E+02 mg/kg 1.23E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.59E-07 mg/kg-day 4.00E-02 mg/kg-day 2.40E-05
Dibenz(a,h)anthracene 6.86E-01 mg/kg 3.02E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.21E-09 2.35E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 9.82E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.57E-10 7.64E-11 mg/kg-day 5.00E-05 mg/kg-day 1.53E-06
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.15E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.39E-10 8.94E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 2.67E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.08E-06 mg/kg-day 2.40E-02 mg/kg-day 8.65E-05
Mercury, inorganic 5.06E+00 mg/kg 2.23E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.73E-08 mg/kg-day 3.00E-04 mg/kg-day 5.78E-05
Naphthalene 3.05E+00 mg/kg 1.34E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.04E-08 mg/kg-day 2.00E-02 mg/kg-day 5.22E-07
PCBs (non DLC) 6.19E+00 mg/kg 2.73E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.73E-09 2.12E-08 mg/kg-day 2.00E-05 mg/kg-day 1.06E-03
PCBs, total 6.51E+00 mg/kg 2.87E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.87E-09 2.23E-08 mg/kg-day 2.00E-05 mg/kg-day 1.11E-03
PCB-TEQ 7.69E-05 mg/kg 3.39E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.08E-09 2.63E-13 mg/kg-day 7.00E-10 mg/kg-day 3.76E-04
TCDD-TEQ 1.04E-02 mg/kg 4.58E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.87E-07 3.56E-11 mg/kg-day 7.00E-10 mg/kg-day 5.09E-02
Thallium 2.30E-01 mg/kg 1.01E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.88E-10 mg/kg-day 1.00E-05 mg/kg-day 7.88E-05
TPH C19-C40 3.87E+03 mg/kg 1.70E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-05 mg/kg-day 3.00E+00 mg/kg-day 4.42E-06
TPH C9-C18 5.40E+02 mg/kg 2.38E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.85E-06 mg/kg-day 1.00E-02 mg/kg-day 1.85E-04
Trichloroethene 5.00E-03 mg/kg 2.20E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.01E-13 1.71E-11 mg/kg-day 5.00E-04 mg/kg-day 3.42E-08
Vanadium 3.96E+01 mg/kg 1.74E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.36E-07 mg/kg-day 5.04E-03 mg/kg-day 2.69E-05

Exposure Route Total (Total PCBs) (a) 7.18E-07 5.28E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.22E-07 5.31E-02
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TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 5.85E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.77E-09 4.55E-08 mg/kg-day 3.00E-04 mg/kg-day 1.52E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 6.03E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.40E-09 4.69E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 9.12E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.65E-08 7.09E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.13E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.22E-09 8.76E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 3.94E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.88E-10 3.06E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 4.00E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.60E-10 3.11E-07 mg/kg-day 2.00E-02 mg/kg-day 1.55E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.03E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.55E-11 8.04E-08 mg/kg-day 4.00E-02 mg/kg-day 2.01E-06
Cadmium, diet 8.78E+00 mg/kg 1.25E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.71E-10 mg/kg-day 2.50E-05 mg/kg-day 3.89E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 8.41E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.14E-11 6.54E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.27E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.26E-09 9.87E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 3.17E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.08E-10 2.47E-10 mg/kg-day 5.00E-05 mg/kg-day 4.93E-06
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 4.83E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.52E-09 3.75E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 5.64E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.39E-08 mg/kg-day 2.00E-02 mg/kg-day 2.19E-06
PCBs (non DLC) 6.19E+00 mg/kg 1.23E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.23E-08 9.59E-08 mg/kg-day 2.00E-05 mg/kg-day 4.79E-03
PCBs, total 6.51E+00 mg/kg 1.30E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.30E-08 1.01E-07 mg/kg-day 2.00E-05 mg/kg-day 5.04E-03
PCB-TEQ 7.69E-05 mg/kg 3.28E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.92E-09 2.55E-13 mg/kg-day 7.00E-10 mg/kg-day 3.65E-04
TCDD-TEQ 1.04E-02 mg/kg 4.44E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.66E-07 3.45E-11 mg/kg-day 7.00E-10 mg/kg-day 4.93E-02
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 5.50E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.28E-05 mg/kg-day 3.00E+00 mg/kg-day 1.43E-05
TPH C9-C18 5.40E+02 mg/kg 7.68E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.97E-06 mg/kg-day 1.00E-02 mg/kg-day 5.97E-04
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 7.81E-07 5.52E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.85E-07 5.53E-02

RM6-9 Exposure Medium Total (Total PCBs) 1.50E-06 1.08E-01
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.51E-06 1.08E-01
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TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 5.77E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.49E-05 mg/kg-day 1.00E+00 mg/kg-day 4.49E-05

Sediment Antimony 2.45E+00 mg/kg 1.08E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.39E-09 mg/kg-day 4.00E-04 mg/kg-day 2.10E-05
Arsenic, total 1.64E+01 mg/kg 4.33E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.50E-09 3.37E-08 mg/kg-day 3.00E-04 mg/kg-day 1.12E-04
Benzene 2.60E-04 mg/kg 1.14E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.30E-15 8.90E-13 mg/kg-day 4.00E-03 mg/kg-day 2.23E-10
Benzo(a)anthracene 3.44E+00 mg/kg 1.51E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.11E-09 1.18E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 1.81E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.32E-08 1.41E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.20E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.60E-09 1.71E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.01E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.36E-11 7.84E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 1.57E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.20E-10 1.22E-07 mg/kg-day 2.00E-02 mg/kg-day 6.11E-06
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.89E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.38E-11 1.47E-08 mg/kg-day 4.00E-02 mg/kg-day 3.67E-07
Cadmium, diet 1.22E+01 mg/kg 5.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.18E-08 mg/kg-day 1.00E-03 mg/kg-day 4.18E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 1.76E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.37E-06 mg/kg-day 1.50E+00 mg/kg-day 9.11E-07
Chrysene 4.75E+00 mg/kg 2.09E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.53E-11 1.63E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 4.06E-09 mg/kg-day NA (mg/kg-day)-1 NA 3.16E-08 mg/kg-day 3.00E-04 mg/kg-day 1.05E-04
Copper 3.08E+02 mg/kg 1.36E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-06 mg/kg-day 4.00E-02 mg/kg-day 2.64E-05
Dibenz(a,h)anthracene 4.91E-01 mg/kg 2.16E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.58E-09 1.68E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 1.44E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.30E-10 1.12E-10 mg/kg-day 5.00E-05 mg/kg-day 2.24E-06
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.07E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.78E-10 8.29E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 2.37E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.84E-06 mg/kg-day 2.40E-02 mg/kg-day 7.68E-05
Mercury, inorganic 6.51E+00 mg/kg 2.87E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.23E-08 mg/kg-day 3.00E-04 mg/kg-day 7.43E-05
Naphthalene 5.92E-01 mg/kg 2.61E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.03E-09 mg/kg-day 2.00E-02 mg/kg-day 1.01E-07
PCBs (non DLC) 8.28E+00 mg/kg 3.65E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.65E-09 2.84E-08 mg/kg-day 2.00E-05 mg/kg-day 1.42E-03
PCBs, total 8.71E+00 mg/kg 3.84E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.84E-09 2.98E-08 mg/kg-day 2.00E-05 mg/kg-day 1.49E-03
PCB-TEQ 8.02E-05 mg/kg 3.53E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.30E-09 2.75E-13 mg/kg-day 7.00E-10 mg/kg-day 3.92E-04
TCDD-TEQ 1.52E-02 mg/kg 6.69E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.00E-06 5.21E-11 mg/kg-day 7.00E-10 mg/kg-day 7.44E-02
Thallium 2.54E-01 mg/kg 1.12E-10 mg/kg-day NA (mg/kg-day)-1 NA 8.70E-10 mg/kg-day 1.00E-05 mg/kg-day 8.70E-05
TPH C19-C40 5.05E+03 mg/kg 2.22E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.73E-05 mg/kg-day 3.00E+00 mg/kg-day 5.76E-06
TPH C9-C18 7.06E+02 mg/kg 3.11E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.42E-06 mg/kg-day 1.00E-02 mg/kg-day 2.42E-04
Trichloroethene 3.50E-03 mg/kg 1.54E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 7.09E-14 1.20E-11 mg/kg-day 5.00E-04 mg/kg-day 2.40E-08
Vanadium 5.57E+01 mg/kg 2.45E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.91E-07 mg/kg-day 5.04E-03 mg/kg-day 3.78E-05

Exposure Route Total (Total PCBs) (a) 1.03E-06 7.67E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.04E-06 7.71E-02
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TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 7.00E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.05E-08 5.44E-08 mg/kg-day 3.00E-04 mg/kg-day 1.81E-04
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 6.36E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.64E-09 4.95E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 7.60E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.55E-08 5.91E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 9.23E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.74E-09 7.18E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 4.23E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.09E-10 3.29E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 5.08E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 7.11E-10 3.95E-07 mg/kg-day 2.00E-02 mg/kg-day 1.97E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 7.93E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.79E-11 6.17E-08 mg/kg-day 4.00E-02 mg/kg-day 1.54E-06
Cadmium, diet 1.22E+01 mg/kg 1.74E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-09 mg/kg-day 2.50E-05 mg/kg-day 5.40E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 8.78E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.41E-11 6.83E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 9.08E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.63E-09 7.06E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 4.65E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.44E-10 3.62E-10 mg/kg-day 5.00E-05 mg/kg-day 7.24E-06
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 4.47E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.27E-09 3.48E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 1.09E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.51E-09 mg/kg-day 2.00E-02 mg/kg-day 4.26E-07
PCBs (non DLC) 8.28E+00 mg/kg 1.65E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.65E-08 1.28E-07 mg/kg-day 2.00E-05 mg/kg-day 6.41E-03
PCBs, total 8.71E+00 mg/kg 1.73E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.73E-08 1.35E-07 mg/kg-day 2.00E-05 mg/kg-day 6.75E-03
PCB-TEQ 8.02E-05 mg/kg 3.42E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 5.13E-09 2.66E-13 mg/kg-day 7.00E-10 mg/kg-day 3.80E-04
TCDD-TEQ 1.52E-02 mg/kg 6.49E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.73E-07 5.04E-11 mg/kg-day 7.00E-10 mg/kg-day 7.21E-02
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 7.18E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.59E-05 mg/kg-day 3.00E+00 mg/kg-day 1.86E-05
TPH C9-C18 7.06E+02 mg/kg 1.00E-06 mg/kg-day NA (mg/kg-day)-1 NA 7.81E-06 mg/kg-day 1.00E-02 mg/kg-day 7.81E-04
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.08E-06 7.99E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.08E-06 7.99E-02

RM6-9East Exposure Medium Total (Total PCBs) 2.11E-06 1.57E-01
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.12E-06 1.57E-01
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TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 4.18E-06 mg/kg-day NA (mg/kg-day)-1 NA 3.25E-05 mg/kg-day 1.00E+00 mg/kg-day 3.25E-05

Sediment Antimony 1.99E+00 mg/kg 8.76E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.82E-09 mg/kg-day 4.00E-04 mg/kg-day 1.70E-05
Arsenic, total 1.03E+01 mg/kg 2.72E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.08E-09 2.12E-08 mg/kg-day 3.00E-04 mg/kg-day 7.05E-05
Benzene 3.40E-04 mg/kg 1.50E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 8.23E-15 1.16E-12 mg/kg-day 4.00E-03 mg/kg-day 2.91E-10
Benzo(a)anthracene 4.92E+00 mg/kg 2.17E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.58E-09 1.68E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 2.34E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.71E-08 1.82E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 2.93E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.14E-09 2.28E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.38E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.01E-10 1.07E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 1.92E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.68E-10 1.49E-07 mg/kg-day 2.00E-02 mg/kg-day 7.45E-06
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.26E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.19E-12 9.79E-09 mg/kg-day 4.00E-02 mg/kg-day 2.45E-07
Cadmium, diet 5.19E+00 mg/kg 2.29E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.78E-08 mg/kg-day 1.00E-03 mg/kg-day 1.78E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 8.67E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.75E-07 mg/kg-day 1.50E+00 mg/kg-day 4.50E-07
Chrysene 4.34E+00 mg/kg 1.91E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.40E-11 1.49E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 3.25E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.52E-08 mg/kg-day 3.00E-04 mg/kg-day 8.41E-05
Copper 1.63E+02 mg/kg 7.18E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.58E-07 mg/kg-day 4.00E-02 mg/kg-day 1.40E-05
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.00E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.46E-09 1.55E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 3.31E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.30E-11 2.58E-11 mg/kg-day 5.00E-05 mg/kg-day 5.15E-07
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 9.03E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.59E-10 7.02E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 2.45E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.90E-06 mg/kg-day 2.40E-02 mg/kg-day 7.93E-05
Mercury, inorganic 3.05E+00 mg/kg 1.34E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.04E-08 mg/kg-day 3.00E-04 mg/kg-day 3.48E-05
Naphthalene 5.68E-01 mg/kg 2.50E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.95E-09 mg/kg-day 2.00E-02 mg/kg-day 9.73E-08
PCBs (non DLC) 3.45E+00 mg/kg 1.52E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.52E-09 1.18E-08 mg/kg-day 2.00E-05 mg/kg-day 5.91E-04
PCBs, total 3.62E+00 mg/kg 1.59E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.59E-09 1.24E-08 mg/kg-day 2.00E-05 mg/kg-day 6.20E-04
PCB-TEQ 4.69E-05 mg/kg 2.07E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.10E-09 1.61E-13 mg/kg-day 7.00E-10 mg/kg-day 2.29E-04
TCDD-TEQ 2.48E-03 mg/kg 1.09E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.64E-07 8.49E-12 mg/kg-day 7.00E-10 mg/kg-day 1.21E-02
Thallium 1.62E-01 mg/kg 7.13E-11 mg/kg-day NA (mg/kg-day)-1 NA 5.55E-10 mg/kg-day 1.00E-05 mg/kg-day 5.55E-05
TPH C19-C40 2.24E+03 mg/kg 9.86E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.67E-06 mg/kg-day 3.00E+00 mg/kg-day 2.56E-06
TPH C9-C18 2.59E+02 mg/kg 1.14E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.87E-07 mg/kg-day 1.00E-02 mg/kg-day 8.87E-05
Trichloroethene 6.00E-03 mg/kg 2.64E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 1.22E-13 2.05E-11 mg/kg-day 5.00E-04 mg/kg-day 4.11E-08
Vanadium 2.72E+01 mg/kg 1.20E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.32E-08 mg/kg-day 5.04E-03 mg/kg-day 1.85E-05

Exposure Route Total (Total PCBs) (a) 1.93E-07 1.33E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.96E-07 1.35E-02
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TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 4.40E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.59E-09 3.42E-08 mg/kg-day 3.00E-04 mg/kg-day 1.14E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 9.10E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.64E-09 7.08E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 9.84E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.18E-08 7.65E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.23E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.98E-09 9.56E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 5.79E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.23E-10 4.50E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 6.19E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.66E-10 4.81E-07 mg/kg-day 2.00E-02 mg/kg-day 2.41E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 5.29E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.86E-11 4.11E-08 mg/kg-day 4.00E-02 mg/kg-day 1.03E-06
Cadmium, diet 5.19E+00 mg/kg 7.38E-11 mg/kg-day NA (mg/kg-day)-1 NA 5.74E-10 mg/kg-day 2.50E-05 mg/kg-day 2.30E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 8.03E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.86E-11 6.24E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 8.39E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.13E-09 6.53E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.07E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.71E-10 8.32E-11 mg/kg-day 5.00E-05 mg/kg-day 1.66E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 3.79E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.77E-09 2.95E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 1.05E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.17E-09 mg/kg-day 2.00E-02 mg/kg-day 4.08E-07
PCBs (non DLC) 3.45E+00 mg/kg 6.87E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.87E-09 5.34E-08 mg/kg-day 2.00E-05 mg/kg-day 2.67E-03
PCBs, total 3.62E+00 mg/kg 7.21E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.21E-09 5.61E-08 mg/kg-day 2.00E-05 mg/kg-day 2.80E-03
PCB-TEQ 4.69E-05 mg/kg 2.00E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.00E-09 1.56E-13 mg/kg-day 7.00E-10 mg/kg-day 2.22E-04
TCDD-TEQ 2.48E-03 mg/kg 1.06E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.59E-07 8.23E-12 mg/kg-day 7.00E-10 mg/kg-day 1.18E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 3.19E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.48E-05 mg/kg-day 3.00E+00 mg/kg-day 8.26E-06
TPH C9-C18 2.59E+02 mg/kg 3.68E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.87E-06 mg/kg-day 1.00E-02 mg/kg-day 2.87E-04
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 2.70E-07 1.50E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.73E-07 1.51E-02

RM9-12 Exposure Medium Total (Total PCBs) 4.63E-07 2.83E-02
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.69E-07 2.86E-02
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TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 3.58E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.78E-05 mg/kg-day 1.00E+00 mg/kg-day 2.78E-05

Sediment Antimony 8.75E-01 mg/kg 3.85E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.00E-09 mg/kg-day 4.00E-04 mg/kg-day 7.49E-06
Arsenic, total 4.21E+00 mg/kg 1.11E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.67E-09 8.65E-09 mg/kg-day 3.00E-04 mg/kg-day 2.88E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 1.13E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 8.26E-10 8.80E-09 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 1.34E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 9.77E-09 1.04E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.65E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.21E-09 1.28E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 7.62E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 5.56E-11 5.92E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 4.98E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.97E-11 3.87E-08 mg/kg-day 2.00E-02 mg/kg-day 1.93E-06
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 7.31E-10 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.34E-12 5.68E-09 mg/kg-day 4.00E-02 mg/kg-day 1.42E-07
Cadmium, diet 4.12E+00 mg/kg 1.81E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.41E-08 mg/kg-day 1.00E-03 mg/kg-day 1.41E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 3.07E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.39E-07 mg/kg-day 1.50E+00 mg/kg-day 1.59E-07
Chrysene 3.60E+00 mg/kg 1.59E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.16E-11 1.23E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 2.88E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.24E-08 mg/kg-day 3.00E-04 mg/kg-day 7.48E-05
Copper 1.11E+02 mg/kg 4.89E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.80E-07 mg/kg-day 4.00E-02 mg/kg-day 9.50E-06
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.45E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.06E-09 1.13E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 3.02E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.84E-11 2.35E-11 mg/kg-day 5.00E-05 mg/kg-day 4.71E-07
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 8.32E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.08E-10 6.47E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 2.55E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.98E-06 mg/kg-day 2.40E-02 mg/kg-day 8.25E-05
Mercury, inorganic 2.04E+00 mg/kg 8.98E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.99E-09 mg/kg-day 3.00E-04 mg/kg-day 2.33E-05
Naphthalene 3.72E-01 mg/kg 1.64E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.27E-09 mg/kg-day 2.00E-02 mg/kg-day 6.37E-08
PCBs (non DLC) 2.92E+00 mg/kg 1.29E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.29E-09 1.00E-08 mg/kg-day 2.00E-05 mg/kg-day 5.00E-04
PCBs, total 3.03E+00 mg/kg 1.33E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.33E-09 1.04E-08 mg/kg-day 2.00E-05 mg/kg-day 5.19E-04
PCB-TEQ 1.93E-05 mg/kg 8.50E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.27E-09 6.61E-14 mg/kg-day 7.00E-10 mg/kg-day 9.44E-05
TCDD-TEQ 4.70E-04 mg/kg 2.07E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.10E-08 1.61E-12 mg/kg-day 7.00E-10 mg/kg-day 2.30E-03
Thallium 1.02E-01 mg/kg 4.49E-11 mg/kg-day NA (mg/kg-day)-1 NA 3.49E-10 mg/kg-day 1.00E-05 mg/kg-day 3.49E-05
TPH C19-C40 1.88E+03 mg/kg 8.28E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.44E-06 mg/kg-day 3.00E+00 mg/kg-day 2.15E-06
TPH C9-C18 1.87E+02 mg/kg 8.23E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.40E-07 mg/kg-day 1.00E-02 mg/kg-day 6.40E-05
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 1.20E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.32E-08 mg/kg-day 5.04E-03 mg/kg-day 1.85E-05

Exposure Route Total (Total PCBs) (a) 4.77E-08 3.21E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.89E-08 3.28E-03
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TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 1.80E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.69E-09 1.40E-08 mg/kg-day 3.00E-04 mg/kg-day 4.66E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 4.75E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.47E-09 3.70E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 5.62E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.10E-08 4.37E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 6.93E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.06E-09 5.39E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.20E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.34E-10 2.49E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 1.61E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.25E-10 1.25E-07 mg/kg-day 2.00E-02 mg/kg-day 6.25E-06
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 3.07E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.24E-11 2.39E-08 mg/kg-day 4.00E-02 mg/kg-day 5.97E-07
Cadmium, diet 4.12E+00 mg/kg 5.86E-11 mg/kg-day NA (mg/kg-day)-1 NA 4.56E-10 mg/kg-day 2.50E-05 mg/kg-day 1.82E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 6.66E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.86E-11 5.18E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 6.08E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.44E-09 4.73E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 9.77E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.56E-10 7.60E-11 mg/kg-day 5.00E-05 mg/kg-day 1.52E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 3.49E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.55E-09 2.72E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 6.88E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.35E-09 mg/kg-day 2.00E-02 mg/kg-day 2.68E-07
PCBs (non DLC) 2.92E+00 mg/kg 5.81E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.81E-09 4.52E-08 mg/kg-day 2.00E-05 mg/kg-day 2.26E-03
PCBs, total 3.03E+00 mg/kg 6.03E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.03E-09 4.69E-08 mg/kg-day 2.00E-05 mg/kg-day 2.35E-03
PCB-TEQ 1.93E-05 mg/kg 8.24E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.24E-09 6.41E-14 mg/kg-day 7.00E-10 mg/kg-day 9.15E-05
TCDD-TEQ 4.70E-04 mg/kg 2.01E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.01E-08 1.56E-12 mg/kg-day 7.00E-10 mg/kg-day 2.23E-03
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 2.67E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.08E-05 mg/kg-day 3.00E+00 mg/kg-day 6.93E-06
TPH C9-C18 1.87E+02 mg/kg 2.66E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.07E-06 mg/kg-day 1.00E-02 mg/kg-day 2.07E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 9.61E-08 4.86E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.71E-08 4.87E-03

RM12-15 Exposure Medium Total (Total PCBs) 1.44E-07 8.07E-03
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.46E-07 8.15E-03
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TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 1.90E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.48E-05 mg/kg-day 1.00E+00 mg/kg-day 1.48E-05

Sediment Antimony 3.88E+00 mg/kg 1.71E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.33E-08 mg/kg-day 4.00E-04 mg/kg-day 3.32E-05
Arsenic, total 4.23E+00 mg/kg 1.12E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.68E-09 8.69E-09 mg/kg-day 3.00E-04 mg/kg-day 2.90E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 1.83E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.34E-09 1.42E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 2.12E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.55E-08 1.65E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.12E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.55E-09 1.65E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 9.60E-10 mg/kg-day 7.30E-02 (mg/kg-day)-1 7.01E-11 7.47E-09 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 4.45E-10 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.23E-12 3.46E-09 mg/kg-day 2.00E-02 mg/kg-day 1.73E-07
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.18E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.58E-12 9.14E-09 mg/kg-day 4.00E-02 mg/kg-day 2.29E-07
Cadmium, diet 1.22E+00 mg/kg 5.37E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.18E-09 mg/kg-day 1.00E-03 mg/kg-day 4.18E-06
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 1.24E-08 mg/kg-day NA (mg/kg-day)-1 NA 9.62E-08 mg/kg-day 1.50E+00 mg/kg-day 6.42E-08
Chrysene 5.04E+00 mg/kg 2.22E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.62E-11 1.73E-08 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 1.77E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-08 mg/kg-day 3.00E-04 mg/kg-day 4.59E-05
Copper 6.46E+01 mg/kg 2.84E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.21E-07 mg/kg-day 4.00E-02 mg/kg-day 5.53E-06
Dibenz(a,h)anthracene 8.86E-01 mg/kg 3.90E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.85E-09 3.03E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 3.21E-12 mg/kg-day 1.60E+01 (mg/kg-day)-1 5.14E-11 2.50E-11 mg/kg-day 5.00E-05 mg/kg-day 5.00E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 9.86E-10 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.20E-10 7.67E-09 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 1.66E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.29E-06 mg/kg-day 2.40E-02 mg/kg-day 5.39E-05
Mercury, inorganic 4.88E-01 mg/kg 2.15E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.67E-09 mg/kg-day 3.00E-04 mg/kg-day 5.57E-06
Naphthalene 4.63E-01 mg/kg 2.04E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.59E-09 mg/kg-day 2.00E-02 mg/kg-day 7.93E-08
PCBs (non DLC) 1.06E+00 mg/kg 4.67E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.67E-10 3.63E-09 mg/kg-day 2.00E-05 mg/kg-day 1.82E-04
PCBs, total 1.18E+00 mg/kg 5.20E-10 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.20E-10 4.04E-09 mg/kg-day 2.00E-05 mg/kg-day 2.02E-04
PCB-TEQ 1.90E-05 mg/kg 8.37E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.25E-09 6.51E-14 mg/kg-day 7.00E-10 mg/kg-day 9.30E-05
TCDD-TEQ 6.56E-06 mg/kg 2.89E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.33E-10 2.25E-14 mg/kg-day 7.00E-10 mg/kg-day 3.21E-05
Thallium 7.63E-02 mg/kg 3.36E-11 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-10 mg/kg-day 1.00E-05 mg/kg-day 2.61E-05
TPH C19-C40 1.38E+03 mg/kg 6.08E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.73E-06 mg/kg-day 3.00E+00 mg/kg-day 1.58E-06
TPH C9-C18 1.53E+02 mg/kg 6.74E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.24E-07 mg/kg-day 1.00E-02 mg/kg-day 5.24E-05
Trichloroethene 3.00E-04 mg/kg 1.32E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 6.08E-15 1.03E-12 mg/kg-day 5.00E-04 mg/kg-day 2.05E-09
Vanadium 1.28E+01 mg/kg 5.64E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.38E-08 mg/kg-day 5.04E-03 mg/kg-day 8.70E-06

Exposure Route Total (Total PCBs) (a) 2.47E-08 5.16E-04
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.59E-08 5.88E-04
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TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 1.81E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.71E-09 1.40E-08 mg/kg-day 3.00E-04 mg/kg-day 4.68E-05
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 7.69E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.62E-09 5.98E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 8.91E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.51E-08 6.93E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 8.91E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.51E-09 6.93E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 4.03E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.94E-10 3.14E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 1.44E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.01E-11 1.12E-08 mg/kg-day 2.00E-02 mg/kg-day 5.59E-07
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 4.94E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.60E-11 3.84E-08 mg/kg-day 4.00E-02 mg/kg-day 9.60E-07
Cadmium, diet 1.22E+00 mg/kg 1.74E-11 mg/kg-day NA (mg/kg-day)-1 NA 1.35E-10 mg/kg-day 2.50E-05 mg/kg-day 5.40E-06
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 9.32E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.80E-11 7.25E-08 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.64E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.20E-08 1.27E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.04E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.66E-10 8.08E-11 mg/kg-day 5.00E-05 mg/kg-day 1.62E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 4.14E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.02E-09 3.22E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 8.56E-10 mg/kg-day NA (mg/kg-day)-1 NA 6.66E-09 mg/kg-day 2.00E-02 mg/kg-day 3.33E-07
PCBs (non DLC) 1.06E+00 mg/kg 2.11E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.11E-09 1.64E-08 mg/kg-day 2.00E-05 mg/kg-day 8.21E-04
PCBs, total 1.18E+00 mg/kg 2.35E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.35E-09 1.83E-08 mg/kg-day 2.00E-05 mg/kg-day 9.14E-04
PCB-TEQ 1.90E-05 mg/kg 8.11E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.22E-09 6.31E-14 mg/kg-day 7.00E-10 mg/kg-day 9.01E-05
TCDD-TEQ 6.56E-06 mg/kg 2.80E-15 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.20E-10 2.18E-14 mg/kg-day 7.00E-10 mg/kg-day 3.11E-05
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 1.96E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-05 mg/kg-day 3.00E+00 mg/kg-day 5.09E-06
TPH C9-C18 1.53E+02 mg/kg 2.18E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.69E-06 mg/kg-day 1.00E-02 mg/kg-day 1.69E-04
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 9.82E-08 1.17E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.92E-08 1.17E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 1.23E-07 1.69E-03
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.25E-07 1.76E-03
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TABLE 7.34.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) 4.24E-06 1.24E-01
Sitewide Surface Water (c) Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 4.29E-06 1.28E-01

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface 

Water

Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 4.49E-06 1.39E-01
PCB-TEQ & PCBs (non DLC) (b) 4.55E-06 1.43E-01

River Mile 3-6
Total PCBs (a) 4.41E-06 1.31E-01
PCB-TEQ & PCBs (non DLC) (b) 4.46E-06 1.35E-01

River Mile 6-9
Total PCBs (a) 5.74E-06 2.32E-01
PCB-TEQ & PCBs (non DLC) (b) 5.80E-06 2.36E-01

River Mile 6-9 East Bank

Total PCBs (a) 6.35E-06 2.81E-01
PCB-TEQ & PCBs (non DLC) (b) 6.41E-06 2.85E-01

River Mile 9-12

Total PCBs (a) 4.70E-06 1.53E-01
PCB-TEQ & PCBs (non DLC) (b) 4.76E-06 1.56E-01

River Mile 12-15

Total PCBs (a) 4.38E-06 1.32E-01
PCB-TEQ & PCBs (non DLC) (b) 4.43E-06 1.36E-01

River Mile 15-17.4

Total PCBs (a) 4.36E-06 1.26E-01
PCB-TEQ & PCBs (non DLC) (b) 4.41E-06 1.29E-01

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units
Sediment Accessible RM0-3 Ingestion 

Surface Aluminum 1.15E+04 mg/kg 2.46E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.46E-04 mg/kg-day 1.00E+00 mg/kg-day 2.46E-04
Sediment Antimony 8.56E-01 mg/kg 1.83E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.83E-08 mg/kg-day 4.00E-04 mg/kg-day 4.58E-05

Arsenic, total 1.07E+01 mg/kg 1.37E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.06E-08 1.37E-07 mg/kg-day 3.00E-04 mg/kg-day 4.58E-04
Benzene 5.60E-04 mg/kg 1.20E-12 mg/kg-day 5.50E-02 (mg/kg-day)-1 6.59E-14 1.20E-11 mg/kg-day 4.00E-03 mg/kg-day 3.00E-09
Benzo(a)anthracene 2.70E+00 mg/kg 5.78E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.22E-09 5.78E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 7.83E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.72E-08 7.83E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 7.92E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.78E-09 7.92E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 4.37E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.19E-10 4.37E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 1.70E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 2.37E-10 1.70E-07 mg/kg-day 2.00E-02 mg/kg-day 8.48E-06
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 6.19E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.52E-11 6.19E-08 mg/kg-day 4.00E-02 mg/kg-day 1.55E-06
Cadmium, diet 2.98E+00 mg/kg 6.38E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.38E-08 mg/kg-day 1.00E-03 mg/kg-day 6.38E-05
Chromium, hexavalent 7.78E+00 mg/kg 1.67E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 8.33E-09 1.67E-07 mg/kg-day 3.00E-03 mg/kg-day 5.55E-05
Chromium, total 1.18E+02 mg/kg 2.53E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.53E-06 mg/kg-day 1.50E+00 mg/kg-day 1.68E-06
Chrysene 3.65E+00 mg/kg 7.81E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.70E-11 7.81E-08 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg 1.86E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.86E-07 mg/kg-day 3.00E-04 mg/kg-day 6.19E-04
Copper 1.53E+02 mg/kg 3.27E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.27E-06 mg/kg-day 4.00E-02 mg/kg-day 8.19E-05
Dibenz(a,h)anthracene 4.16E-01 mg/kg 8.90E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.50E-09 8.90E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 1.74E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.78E-10 1.74E-10 mg/kg-day 5.00E-05 mg/kg-day 3.48E-06
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 4.24E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.09E-09 4.24E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg 7.58E-07 mg/kg-day NA (mg/kg-day)-1 NA 7.58E-06 mg/kg-day 2.40E-02 mg/kg-day 3.16E-04
Mercury, inorganic 2.60E+00 mg/kg 5.57E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.57E-08 mg/kg-day 3.00E-04 mg/kg-day 1.86E-04
Naphthalene 5.16E-01 mg/kg 1.10E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.10E-08 mg/kg-day 2.00E-02 mg/kg-day 5.52E-07
PCBs (non DLC) 2.51E+00 mg/kg 5.37E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.37E-09 5.37E-08 mg/kg-day 2.00E-05 mg/kg-day 2.69E-03
PCBs, total 2.64E+00 mg/kg 5.65E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 5.65E-09 5.65E-08 mg/kg-day 2.00E-05 mg/kg-day 2.83E-03
PCB-TEQ 3.26E-05 mg/kg 6.98E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.05E-08 6.98E-13 mg/kg-day 7.00E-10 mg/kg-day 9.97E-04
TCDD-TEQ 1.17E-03 mg/kg 2.50E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.76E-07 2.50E-11 mg/kg-day 7.00E-10 mg/kg-day 3.58E-02
Thallium 1.90E-01 mg/kg 4.07E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.07E-09 mg/kg-day 1.00E-05 mg/kg-day 4.07E-04
TPH C19-C40 2.19E+03 mg/kg 4.69E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.69E-05 mg/kg-day 3.00E+00 mg/kg-day 1.56E-05
TPH C9-C18 2.44E+02 mg/kg 5.22E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.22E-06 mg/kg-day 1.00E-02 mg/kg-day 5.22E-04
Trichloroethene 2.10E-03 mg/kg 4.49E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.07E-13 4.49E-11 mg/kg-day 5.00E-04 mg/kg-day 8.99E-08
Vanadium 2.95E+01 mg/kg 6.31E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.31E-07 mg/kg-day 5.04E-03 mg/kg-day 1.25E-04

Exposure Route Total (Total PCBs) (a) 4.88E-07 4.18E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 4.98E-07 4.26E-02

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM0-3 Dermal
Surface Aluminum 1.15E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.56E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.07E+01 mg/kg 2.91E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.36E-08 2.91E-07 mg/kg-day 3.00E-04 mg/kg-day 9.69E-04
Benzene 5.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.70E+00 mg/kg 3.18E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.32E-08 3.18E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.66E+00 mg/kg 4.31E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.15E-07 4.31E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.70E+00 mg/kg 4.36E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.18E-08 4.36E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.04E+00 mg/kg 2.40E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.75E-09 2.40E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 7.92E+00 mg/kg 7.17E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.00E-09 7.17E-07 mg/kg-day 2.00E-02 mg/kg-day 3.59E-05
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 3.40E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.48E-10 3.40E-07 mg/kg-day 4.00E-02 mg/kg-day 8.51E-06
Cadmium, diet 2.98E+00 mg/kg 2.70E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.70E-09 mg/kg-day 2.50E-05 mg/kg-day 1.08E-04
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.18E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.65E+00 mg/kg 4.30E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.14E-10 4.30E-07 mg/kg-day NA mg/kg-day NA
Cobalt 8.67E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.53E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.16E-01 mg/kg 4.90E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.58E-08 4.90E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 8.12E-03 mg/kg 7.36E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.18E-09 7.36E-10 mg/kg-day 5.00E-05 mg/kg-day 1.47E-05
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 2.33E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.70E-08 2.33E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.54E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.60E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.16E-01 mg/kg 6.08E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.08E-08 mg/kg-day 2.00E-02 mg/kg-day 3.04E-06
PCBs (non DLC) 2.51E+00 mg/kg 3.18E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.18E-08 3.18E-07 mg/kg-day 2.00E-05 mg/kg-day 1.59E-02
PCBs, total 2.64E+00 mg/kg 3.35E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.35E-08 3.35E-07 mg/kg-day 2.00E-05 mg/kg-day 1.67E-02
PCB-TEQ 3.26E-05 mg/kg 8.86E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.33E-08 8.86E-13 mg/kg-day 7.00E-10 mg/kg-day 1.27E-03
TCDD-TEQ 1.17E-03 mg/kg 3.18E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.77E-07 3.18E-11 mg/kg-day 7.00E-10 mg/kg-day 4.54E-02
Thallium 1.90E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.19E+03 mg/kg 1.98E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.98E-04 mg/kg-day 3.00E+00 mg/kg-day 6.61E-05
TPH C9-C18 2.44E+02 mg/kg 2.21E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.21E-05 mg/kg-day 1.00E-02 mg/kg-day 2.21E-03
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.95E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 9.81E-07 6.56E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.93E-07 6.60E-02

RM0-3 Exposure Medium Total (Total PCBs) 1.47E-06 1.07E-01
RM0-3 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.49E-06 1.09E-01
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TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Ingestion 
Surface Aluminum 1.19E+04 mg/kg 2.55E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.55E-04 mg/kg-day 1.00E+00 mg/kg-day 2.55E-04

Sediment Antimony 2.44E+00 mg/kg 5.22E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.22E-08 mg/kg-day 4.00E-04 mg/kg-day 1.31E-04
Arsenic, total 9.29E+00 mg/kg 1.19E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.79E-08 1.19E-07 mg/kg-day 3.00E-04 mg/kg-day 3.98E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 9.97E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.28E-09 9.97E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 8.39E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.13E-08 8.39E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 9.40E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.86E-09 9.40E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 4.22E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.08E-10 4.22E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 1.09E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.53E-09 1.09E-06 mg/kg-day 2.00E-02 mg/kg-day 5.46E-05
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.42E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.77E-10 2.42E-07 mg/kg-day 4.00E-02 mg/kg-day 6.05E-06
Cadmium, diet 4.90E+00 mg/kg 1.05E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.05E-07 mg/kg-day 1.00E-03 mg/kg-day 1.05E-04
Chromium, hexavalent 5.39E+00 mg/kg 1.15E-08 mg/kg-day 5.00E-01 (mg/kg-day)-1 5.77E-09 1.15E-07 mg/kg-day 3.00E-03 mg/kg-day 3.85E-05
Chromium, total 1.34E+02 mg/kg 2.87E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.87E-06 mg/kg-day 1.50E+00 mg/kg-day 1.91E-06
Chrysene 7.01E+00 mg/kg 1.50E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.10E-10 1.50E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg 2.00E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.00E-07 mg/kg-day 3.00E-04 mg/kg-day 6.67E-04
Copper 1.86E+02 mg/kg 3.98E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.98E-06 mg/kg-day 4.00E-02 mg/kg-day 9.95E-05
Dibenz(a,h)anthracene 4.09E-01 mg/kg 8.75E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.39E-09 8.75E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 1.16E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.85E-10 1.16E-10 mg/kg-day 5.00E-05 mg/kg-day 2.31E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 4.97E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.63E-09 4.97E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg 9.78E-07 mg/kg-day NA (mg/kg-day)-1 NA 9.78E-06 mg/kg-day 2.40E-02 mg/kg-day 4.08E-04
Mercury, inorganic 2.78E+00 mg/kg 5.95E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.95E-08 mg/kg-day 3.00E-04 mg/kg-day 1.98E-04
Naphthalene 1.30E+00 mg/kg 2.78E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.78E-08 mg/kg-day 2.00E-02 mg/kg-day 1.39E-06
PCBs (non DLC) 1.38E+00 mg/kg 2.95E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.95E-09 2.95E-08 mg/kg-day 2.00E-05 mg/kg-day 1.48E-03
PCBs, total 1.46E+00 mg/kg 3.13E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.13E-09 3.13E-08 mg/kg-day 2.00E-05 mg/kg-day 1.56E-03
PCB-TEQ 2.21E-05 mg/kg 4.73E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.10E-09 4.73E-13 mg/kg-day 7.00E-10 mg/kg-day 6.76E-04
TCDD-TEQ 4.84E-04 mg/kg 1.04E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.55E-07 1.04E-11 mg/kg-day 7.00E-10 mg/kg-day 1.48E-02
Thallium 2.04E-01 mg/kg 4.37E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.37E-09 mg/kg-day 1.00E-05 mg/kg-day 4.37E-04
TPH C19-C40 2.64E+03 mg/kg 5.65E-06 mg/kg-day NA (mg/kg-day)-1 NA 5.65E-05 mg/kg-day 3.00E+00 mg/kg-day 1.88E-05
TPH C9-C18 2.93E+02 mg/kg 6.27E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.27E-06 mg/kg-day 1.00E-02 mg/kg-day 6.27E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg 6.38E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.38E-07 mg/kg-day 5.04E-03 mg/kg-day 1.27E-04

Exposure Route Total (Total PCBs) (a) 2.70E-07 1.99E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.77E-07 2.05E-02
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TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM3-6 Dermal
Surface Aluminum 1.19E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.44E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 9.29E+00 mg/kg 2.52E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.79E-08 2.52E-07 mg/kg-day 3.00E-04 mg/kg-day 8.42E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.66E+00 mg/kg 5.49E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.01E-08 5.49E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.92E+00 mg/kg 4.62E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.37E-07 4.62E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.39E+00 mg/kg 5.17E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.77E-08 5.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.97E+00 mg/kg 2.32E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.69E-09 2.32E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 5.10E+01 mg/kg 4.62E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 6.47E-09 4.62E-06 mg/kg-day 2.00E-02 mg/kg-day 2.31E-04
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.33E-07 mg/kg-day 7.30E-03 (mg/kg-day)-1 9.71E-10 1.33E-06 mg/kg-day 4.00E-02 mg/kg-day 3.33E-05
Cadmium, diet 4.90E+00 mg/kg 4.44E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.44E-09 mg/kg-day 2.50E-05 mg/kg-day 1.78E-04
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.34E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 7.01E+00 mg/kg 8.26E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.03E-10 8.26E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.35E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.86E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.09E-01 mg/kg 4.82E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.52E-08 4.82E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 5.40E-03 mg/kg 4.89E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.83E-10 4.89E-10 mg/kg-day 5.00E-05 mg/kg-day 9.78E-06
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.73E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.99E-08 2.73E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 4.57E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.78E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 1.30E+00 mg/kg 1.53E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.53E-07 mg/kg-day 2.00E-02 mg/kg-day 7.65E-06
PCBs (non DLC) 1.38E+00 mg/kg 1.75E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.75E-08 1.75E-07 mg/kg-day 2.00E-05 mg/kg-day 8.75E-03
PCBs, total 1.46E+00 mg/kg 1.85E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.85E-08 1.85E-07 mg/kg-day 2.00E-05 mg/kg-day 9.26E-03
PCB-TEQ 2.21E-05 mg/kg 6.01E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 9.01E-09 6.01E-13 mg/kg-day 7.00E-10 mg/kg-day 8.58E-04
TCDD-TEQ 4.84E-04 mg/kg 1.32E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.97E-07 1.32E-11 mg/kg-day 7.00E-10 mg/kg-day 1.88E-02
Thallium 2.04E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.64E+03 mg/kg 2.39E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.39E-04 mg/kg-day 3.00E+00 mg/kg-day 7.97E-05
TPH C9-C18 2.93E+02 mg/kg 2.65E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.65E-05 mg/kg-day 1.00E-02 mg/kg-day 2.65E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.98E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 7.34E-07 3.21E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 7.42E-07 3.24E-02

RM3-6 Exposure Medium Total (Total PCBs) 1.00E-06 5.20E-02
RM3-6 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.02E-06 5.30E-02
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TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Ingestion 
Surface Aluminum 1.26E+04 mg/kg 2.70E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.70E-04 mg/kg-day 1.00E+00 mg/kg-day 2.70E-04

Sediment Antimony 1.92E+00 mg/kg 4.11E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.11E-08 mg/kg-day 4.00E-04 mg/kg-day 1.03E-04
Arsenic, total 1.37E+01 mg/kg 1.76E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 2.64E-08 1.76E-07 mg/kg-day 3.00E-04 mg/kg-day 5.86E-04
Benzene 2.60E-04 mg/kg 5.57E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.06E-14 5.57E-12 mg/kg-day 4.00E-03 mg/kg-day 1.39E-09
Benzo(a)anthracene 3.26E+00 mg/kg 6.98E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.09E-09 6.98E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 1.06E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.70E-08 1.06E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 9.52E-09 1.30E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 4.56E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.33E-10 4.56E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 6.01E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 8.42E-10 6.01E-07 mg/kg-day 2.00E-02 mg/kg-day 3.01E-05
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.20E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 8.73E-11 1.20E-07 mg/kg-day 4.00E-02 mg/kg-day 2.99E-06
Cadmium, diet 8.78E+00 mg/kg 1.88E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.88E-07 mg/kg-day 1.00E-03 mg/kg-day 1.88E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg 6.31E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.31E-06 mg/kg-day 1.50E+00 mg/kg-day 4.21E-06
Chrysene 4.55E+00 mg/kg 9.74E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.11E-11 9.74E-08 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg 1.94E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.94E-07 mg/kg-day 3.00E-04 mg/kg-day 6.46E-04
Copper 2.80E+02 mg/kg 5.99E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.99E-06 mg/kg-day 4.00E-02 mg/kg-day 1.50E-04
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.47E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.07E-08 1.47E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 4.77E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 7.64E-10 4.77E-10 mg/kg-day 5.00E-05 mg/kg-day 9.55E-06
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 5.59E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.08E-09 5.59E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg 1.30E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.30E-05 mg/kg-day 2.40E-02 mg/kg-day 5.40E-04
Mercury, inorganic 5.06E+00 mg/kg 1.08E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-07 mg/kg-day 3.00E-04 mg/kg-day 3.61E-04
Naphthalene 3.05E+00 mg/kg 6.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.53E-08 mg/kg-day 2.00E-02 mg/kg-day 3.26E-06
PCBs (non DLC) 6.19E+00 mg/kg 1.32E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.32E-08 1.32E-07 mg/kg-day 2.00E-05 mg/kg-day 6.62E-03
PCBs, total 6.51E+00 mg/kg 1.39E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.39E-08 1.39E-07 mg/kg-day 2.00E-05 mg/kg-day 6.97E-03
PCB-TEQ 7.69E-05 mg/kg 1.65E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.47E-08 1.65E-12 mg/kg-day 7.00E-10 mg/kg-day 2.35E-03
TCDD-TEQ 1.04E-02 mg/kg 2.23E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.34E-06 2.23E-10 mg/kg-day 7.00E-10 mg/kg-day 3.18E-01
Thallium 2.30E-01 mg/kg 4.92E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.92E-09 mg/kg-day 1.00E-05 mg/kg-day 4.92E-04
TPH C19-C40 3.87E+03 mg/kg 8.28E-06 mg/kg-day NA (mg/kg-day)-1 NA 8.28E-05 mg/kg-day 3.00E+00 mg/kg-day 2.76E-05
TPH C9-C18 5.40E+02 mg/kg 1.16E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.16E-05 mg/kg-day 1.00E-02 mg/kg-day 1.16E-03
Trichloroethene 5.00E-03 mg/kg 1.07E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 4.92E-13 1.07E-10 mg/kg-day 5.00E-04 mg/kg-day 2.14E-07
Vanadium 3.96E+01 mg/kg 8.48E-08 mg/kg-day NA (mg/kg-day)-1 NA 8.48E-07 mg/kg-day 5.04E-03 mg/kg-day 1.68E-04

Exposure Route Total (Total PCBs) (a) 3.49E-06 3.30E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 3.51E-06 3.32E-01

Page 5 of 15
AECOM

Final

July 2017



TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9 Dermal
Surface Aluminum 1.26E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.92E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.37E+01 mg/kg 3.72E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 5.58E-08 3.72E-07 mg/kg-day 3.00E-04 mg/kg-day 1.24E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.26E+00 mg/kg 3.84E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.80E-08 3.84E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.93E+00 mg/kg 5.81E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.24E-07 5.81E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.09E+00 mg/kg 7.17E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.24E-08 7.17E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.13E+00 mg/kg 2.51E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.83E-09 2.51E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 2.81E+01 mg/kg 2.55E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.56E-09 2.55E-06 mg/kg-day 2.00E-02 mg/kg-day 1.27E-04
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 6.58E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.81E-10 6.58E-07 mg/kg-day 4.00E-02 mg/kg-day 1.65E-05
Cadmium, diet 8.78E+00 mg/kg 7.95E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.95E-09 mg/kg-day 2.50E-05 mg/kg-day 3.18E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.95E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.55E+00 mg/kg 5.36E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.91E-10 5.36E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 2.80E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 6.86E-01 mg/kg 8.08E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.90E-08 8.08E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 2.23E-02 mg/kg 2.02E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 3.23E-09 2.02E-09 mg/kg-day 5.00E-05 mg/kg-day 4.04E-05
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 3.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.24E-08 3.07E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 6.06E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 5.06E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.05E+00 mg/kg 3.59E-08 mg/kg-day NA (mg/kg-day)-1 NA 3.59E-07 mg/kg-day 2.00E-02 mg/kg-day 1.80E-05
PCBs (non DLC) 6.19E+00 mg/kg 7.85E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.85E-08 7.85E-07 mg/kg-day 2.00E-05 mg/kg-day 3.93E-02
PCBs, total 6.51E+00 mg/kg 8.26E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 8.26E-08 8.26E-07 mg/kg-day 2.00E-05 mg/kg-day 4.13E-02
PCB-TEQ 7.69E-05 mg/kg 2.09E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.13E-08 2.09E-12 mg/kg-day 7.00E-10 mg/kg-day 2.99E-03
TCDD-TEQ 1.04E-02 mg/kg 2.83E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.24E-06 2.83E-10 mg/kg-day 7.00E-10 mg/kg-day 4.04E-01
Thallium 2.30E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 3.87E+03 mg/kg 3.51E-05 mg/kg-day NA (mg/kg-day)-1 NA 3.51E-04 mg/kg-day 3.00E+00 mg/kg-day 1.17E-04
TPH C9-C18 5.40E+02 mg/kg 4.89E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.89E-05 mg/kg-day 1.00E-02 mg/kg-day 4.89E-03
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 3.96E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 4.97E-06 4.52E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.00E-06 4.53E-01

RM6-9 Exposure Medium Total (Total PCBs) 8.46E-06 7.82E-01
RM6-9 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.51E-06 7.85E-01
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TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Ingestion 
Surface Aluminum 1.31E+04 mg/kg 2.80E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.80E-04 mg/kg-day 1.00E+00 mg/kg-day 2.80E-04

Sediment Antimony 2.45E+00 mg/kg 5.24E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.24E-08 mg/kg-day 4.00E-04 mg/kg-day 1.31E-04
Arsenic, total 1.64E+01 mg/kg 2.11E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 3.16E-08 2.11E-07 mg/kg-day 3.00E-04 mg/kg-day 7.02E-04
Benzene 2.60E-04 mg/kg 5.57E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 3.06E-14 5.57E-12 mg/kg-day 4.00E-03 mg/kg-day 1.39E-09
Benzo(a)anthracene 3.44E+00 mg/kg 7.36E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.38E-09 7.36E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 8.80E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 6.42E-08 8.80E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.07E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.80E-09 1.07E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 4.90E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.58E-10 4.90E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 7.64E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.07E-09 7.64E-07 mg/kg-day 2.00E-02 mg/kg-day 3.82E-05
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 9.18E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.70E-11 9.18E-08 mg/kg-day 4.00E-02 mg/kg-day 2.30E-06
Cadmium, diet 1.22E+01 mg/kg 2.61E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-07 mg/kg-day 1.00E-03 mg/kg-day 2.61E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg 8.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.54E-06 mg/kg-day 1.50E+00 mg/kg-day 5.69E-06
Chrysene 4.75E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.42E-11 1.02E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg 1.97E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.97E-07 mg/kg-day 3.00E-04 mg/kg-day 6.58E-04
Copper 3.08E+02 mg/kg 6.59E-07 mg/kg-day NA (mg/kg-day)-1 NA 6.59E-06 mg/kg-day 4.00E-02 mg/kg-day 1.65E-04
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.05E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.67E-09 1.05E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 7.00E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.12E-09 7.00E-10 mg/kg-day 5.00E-05 mg/kg-day 1.40E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 5.18E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.78E-09 5.18E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg 1.15E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.15E-05 mg/kg-day 2.40E-02 mg/kg-day 4.80E-04
Mercury, inorganic 6.51E+00 mg/kg 1.39E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.39E-07 mg/kg-day 3.00E-04 mg/kg-day 4.64E-04
Naphthalene 5.92E-01 mg/kg 1.27E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.27E-08 mg/kg-day 2.00E-02 mg/kg-day 6.34E-07
PCBs (non DLC) 8.28E+00 mg/kg 1.77E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.77E-08 1.77E-07 mg/kg-day 2.00E-05 mg/kg-day 8.86E-03
PCBs, total 8.71E+00 mg/kg 1.86E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.86E-08 1.86E-07 mg/kg-day 2.00E-05 mg/kg-day 9.32E-03
PCB-TEQ 8.02E-05 mg/kg 1.72E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.57E-08 1.72E-12 mg/kg-day 7.00E-10 mg/kg-day 2.45E-03
TCDD-TEQ 1.52E-02 mg/kg 3.25E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 4.88E-06 3.25E-10 mg/kg-day 7.00E-10 mg/kg-day 4.65E-01
Thallium 2.54E-01 mg/kg 5.44E-10 mg/kg-day NA (mg/kg-day)-1 NA 5.44E-09 mg/kg-day 1.00E-05 mg/kg-day 5.44E-04
TPH C19-C40 5.05E+03 mg/kg 1.08E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.08E-04 mg/kg-day 3.00E+00 mg/kg-day 3.60E-05
TPH C9-C18 7.06E+02 mg/kg 1.51E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.51E-05 mg/kg-day 1.00E-02 mg/kg-day 1.51E-03
Trichloroethene 3.50E-03 mg/kg 7.49E-12 mg/kg-day 4.60E-02 (mg/kg-day)-1 3.45E-13 7.49E-11 mg/kg-day 5.00E-04 mg/kg-day 1.50E-07
Vanadium 5.57E+01 mg/kg 1.19E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.19E-06 mg/kg-day 5.04E-03 mg/kg-day 2.37E-04

Exposure Route Total (Total PCBs) (a) 5.02E-06 4.80E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 5.05E-06 4.82E-01
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TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM6-9East Dermal
Surface Aluminum 1.31E+04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 2.45E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.64E+01 mg/kg 4.46E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 6.69E-08 4.46E-07 mg/kg-day 3.00E-04 mg/kg-day 1.49E-03
Benzene 2.60E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 3.44E+00 mg/kg 4.05E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.96E-08 4.05E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.11E+00 mg/kg 4.84E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.53E-07 4.84E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.99E+00 mg/kg 5.88E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.29E-08 5.88E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.70E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.97E-09 2.70E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 3.57E+01 mg/kg 3.23E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 4.53E-09 3.23E-06 mg/kg-day 2.00E-02 mg/kg-day 1.62E-04
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 5.05E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.69E-10 5.05E-07 mg/kg-day 4.00E-02 mg/kg-day 1.26E-05
Cadmium, diet 1.22E+01 mg/kg 1.11E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.11E-08 mg/kg-day 2.50E-05 mg/kg-day 4.42E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 3.99E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.75E+00 mg/kg 5.59E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.08E-10 5.59E-07 mg/kg-day NA mg/kg-day NA
Cobalt 9.22E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 3.08E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.91E-01 mg/kg 5.78E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.22E-08 5.78E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 3.27E-02 mg/kg 2.96E-10 mg/kg-day 1.60E+01 (mg/kg-day)-1 4.74E-09 2.96E-09 mg/kg-day 5.00E-05 mg/kg-day 5.92E-05
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.85E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.08E-08 2.85E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.38E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 6.51E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.92E-01 mg/kg 6.97E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.97E-08 mg/kg-day 2.00E-02 mg/kg-day 3.49E-06
PCBs (non DLC) 8.28E+00 mg/kg 1.05E-07 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.05E-07 1.05E-06 mg/kg-day 2.00E-05 mg/kg-day 5.25E-02
PCBs, total 8.71E+00 mg/kg 1.10E-07 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.10E-07 1.10E-06 mg/kg-day 2.00E-05 mg/kg-day 5.52E-02
PCB-TEQ 8.02E-05 mg/kg 2.18E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 3.27E-08 2.18E-12 mg/kg-day 7.00E-10 mg/kg-day 3.11E-03
TCDD-TEQ 1.52E-02 mg/kg 4.13E-11 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.20E-06 4.13E-10 mg/kg-day 7.00E-10 mg/kg-day 5.90E-01
Thallium 2.54E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 5.05E+03 mg/kg 4.57E-05 mg/kg-day NA (mg/kg-day)-1 NA 4.57E-04 mg/kg-day 3.00E+00 mg/kg-day 1.52E-04
TPH C9-C18 7.06E+02 mg/kg 6.40E-06 mg/kg-day NA (mg/kg-day)-1 NA 6.40E-05 mg/kg-day 1.00E-02 mg/kg-day 6.40E-03
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 5.57E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 6.87E-06 6.54E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.90E-06 6.54E-01

RM6-9East Exposure Medium Total (Total PCBs) 1.19E-05 1.13E+00
RM6-9East Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 1.19E-05 1.14E+00

Page 8 of 15
AECOM

Final

July 2017



TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Ingestion 
Surface Aluminum 9.49E+03 mg/kg 2.03E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.03E-04 mg/kg-day 1.00E+00 mg/kg-day 2.03E-04

Sediment Antimony 1.99E+00 mg/kg 4.26E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.26E-08 mg/kg-day 4.00E-04 mg/kg-day 1.06E-04
Arsenic, total 1.03E+01 mg/kg 1.32E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.98E-08 1.32E-07 mg/kg-day 3.00E-04 mg/kg-day 4.41E-04
Benzene 3.40E-04 mg/kg 7.28E-13 mg/kg-day 5.50E-02 (mg/kg-day)-1 4.00E-14 7.28E-12 mg/kg-day 4.00E-03 mg/kg-day 1.82E-09
Benzo(a)anthracene 4.92E+00 mg/kg 1.05E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.69E-09 1.05E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 1.14E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 8.31E-08 1.14E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.04E-08 1.42E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 6.70E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 4.89E-10 6.70E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 9.31E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.30E-09 9.31E-07 mg/kg-day 2.00E-02 mg/kg-day 4.66E-05
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 6.12E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.47E-11 6.12E-08 mg/kg-day 4.00E-02 mg/kg-day 1.53E-06
Cadmium, diet 5.19E+00 mg/kg 1.11E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.11E-07 mg/kg-day 1.00E-03 mg/kg-day 1.11E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg 4.22E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.22E-06 mg/kg-day 1.50E+00 mg/kg-day 2.81E-06
Chrysene 4.34E+00 mg/kg 9.29E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 6.78E-11 9.29E-08 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg 1.58E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.58E-07 mg/kg-day 3.00E-04 mg/kg-day 5.26E-04
Copper 1.63E+02 mg/kg 3.49E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.49E-06 mg/kg-day 4.00E-02 mg/kg-day 8.72E-05
Dibenz(a,h)anthracene 4.54E-01 mg/kg 9.72E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.09E-09 9.72E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 1.61E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.58E-10 1.61E-10 mg/kg-day 5.00E-05 mg/kg-day 3.22E-06
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 4.39E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.20E-09 4.39E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg 1.19E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.19E-05 mg/kg-day 2.40E-02 mg/kg-day 4.96E-04
Mercury, inorganic 3.05E+00 mg/kg 6.53E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.53E-08 mg/kg-day 3.00E-04 mg/kg-day 2.18E-04
Naphthalene 5.68E-01 mg/kg 1.22E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.22E-08 mg/kg-day 2.00E-02 mg/kg-day 6.08E-07
PCBs (non DLC) 3.45E+00 mg/kg 7.38E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.38E-09 7.38E-08 mg/kg-day 2.00E-05 mg/kg-day 3.69E-03
PCBs, total 3.62E+00 mg/kg 7.75E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 7.75E-09 7.75E-08 mg/kg-day 2.00E-05 mg/kg-day 3.87E-03
PCB-TEQ 4.69E-05 mg/kg 1.00E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.51E-08 1.00E-12 mg/kg-day 7.00E-10 mg/kg-day 1.43E-03
TCDD-TEQ 2.48E-03 mg/kg 5.31E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.96E-07 5.31E-11 mg/kg-day 7.00E-10 mg/kg-day 7.58E-02
Thallium 1.62E-01 mg/kg 3.47E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.47E-09 mg/kg-day 1.00E-05 mg/kg-day 3.47E-04
TPH C19-C40 2.24E+03 mg/kg 4.79E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.79E-05 mg/kg-day 3.00E+00 mg/kg-day 1.60E-05
TPH C9-C18 2.59E+02 mg/kg 5.54E-07 mg/kg-day NA (mg/kg-day)-1 NA 5.54E-06 mg/kg-day 1.00E-02 mg/kg-day 5.54E-04
Trichloroethene 6.00E-03 mg/kg 1.28E-11 mg/kg-day 4.60E-02 (mg/kg-day)-1 5.91E-13 1.28E-10 mg/kg-day 5.00E-04 mg/kg-day 2.57E-07
Vanadium 2.72E+01 mg/kg 5.82E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.82E-07 mg/kg-day 5.04E-03 mg/kg-day 1.16E-04

Exposure Route Total (Total PCBs) (a) 9.37E-07 8.30E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 9.52E-07 8.42E-02

Page 9 of 15
AECOM

Final

July 2017



TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM9-12 Dermal
Surface Aluminum 9.49E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 1.99E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 1.03E+01 mg/kg 2.80E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 4.20E-08 2.80E-07 mg/kg-day 3.00E-04 mg/kg-day 9.33E-04
Benzene 3.40E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.92E+00 mg/kg 5.79E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.23E-08 5.79E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 5.32E+00 mg/kg 6.27E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.57E-07 6.27E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 6.65E+00 mg/kg 7.83E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.72E-08 7.83E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 3.13E+00 mg/kg 3.69E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.69E-09 3.69E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 4.35E+01 mg/kg 3.94E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 5.52E-09 3.94E-06 mg/kg-day 2.00E-02 mg/kg-day 1.97E-04
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 3.37E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.46E-10 3.37E-07 mg/kg-day 4.00E-02 mg/kg-day 8.42E-06
Cadmium, diet 5.19E+00 mg/kg 4.70E-10 mg/kg-day NA (mg/kg-day)-1 NA 4.70E-09 mg/kg-day 2.50E-05 mg/kg-day 1.88E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 1.97E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 4.34E+00 mg/kg 5.11E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.73E-10 5.11E-07 mg/kg-day NA mg/kg-day NA
Cobalt 7.37E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.63E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 4.54E-01 mg/kg 5.35E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 3.90E-08 5.35E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.52E-03 mg/kg 6.81E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.09E-09 6.81E-10 mg/kg-day 5.00E-05 mg/kg-day 1.36E-05
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 2.41E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.76E-08 2.41E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.56E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 3.05E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 5.68E-01 mg/kg 6.69E-09 mg/kg-day NA (mg/kg-day)-1 NA 6.69E-08 mg/kg-day 2.00E-02 mg/kg-day 3.34E-06
PCBs (non DLC) 3.45E+00 mg/kg 4.38E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.38E-08 4.38E-07 mg/kg-day 2.00E-05 mg/kg-day 2.19E-02
PCBs, total 3.62E+00 mg/kg 4.59E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 4.59E-08 4.59E-07 mg/kg-day 2.00E-05 mg/kg-day 2.30E-02
PCB-TEQ 4.69E-05 mg/kg 1.27E-13 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.91E-08 1.27E-12 mg/kg-day 7.00E-10 mg/kg-day 1.82E-03
TCDD-TEQ 2.48E-03 mg/kg 6.74E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.01E-06 6.74E-11 mg/kg-day 7.00E-10 mg/kg-day 9.63E-02
Thallium 1.62E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 2.24E+03 mg/kg 2.03E-05 mg/kg-day NA (mg/kg-day)-1 NA 2.03E-04 mg/kg-day 3.00E+00 mg/kg-day 6.76E-05
TPH C9-C18 2.59E+02 mg/kg 2.35E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.35E-05 mg/kg-day 1.00E-02 mg/kg-day 2.35E-03
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 1.72E-06 1.23E-01
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.74E-06 1.24E-01

RM9-12 Exposure Medium Total (Total PCBs) 2.66E-06 2.06E-01
RM9-12 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 2.69E-06 2.08E-01
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TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Ingestion 
Surface Aluminum 8.12E+03 mg/kg 1.74E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.74E-04 mg/kg-day 1.00E+00 mg/kg-day 1.74E-04

Sediment Antimony 8.75E-01 mg/kg 1.87E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.87E-08 mg/kg-day 4.00E-04 mg/kg-day 4.68E-05
Arsenic, total 4.21E+00 mg/kg 5.41E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.11E-09 5.41E-08 mg/kg-day 3.00E-04 mg/kg-day 1.80E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 5.50E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.02E-09 5.50E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 6.51E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.75E-08 6.51E-08 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 8.03E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 5.86E-09 8.03E-08 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.70E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 2.70E-10 3.70E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 2.42E-08 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.39E-10 2.42E-07 mg/kg-day 2.00E-02 mg/kg-day 1.21E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 3.55E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.59E-11 3.55E-08 mg/kg-day 4.00E-02 mg/kg-day 8.88E-07
Cadmium, diet 4.12E+00 mg/kg 8.82E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.82E-08 mg/kg-day 1.00E-03 mg/kg-day 8.82E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg 1.49E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.49E-06 mg/kg-day 1.50E+00 mg/kg-day 9.95E-07
Chrysene 3.60E+00 mg/kg 7.71E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 5.63E-11 7.71E-08 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg 1.40E-08 mg/kg-day NA (mg/kg-day)-1 NA 1.40E-07 mg/kg-day 3.00E-04 mg/kg-day 4.67E-04
Copper 1.11E+02 mg/kg 2.38E-07 mg/kg-day NA (mg/kg-day)-1 NA 2.38E-06 mg/kg-day 4.00E-02 mg/kg-day 5.94E-05
Dibenz(a,h)anthracene 3.29E-01 mg/kg 7.04E-10 mg/kg-day 7.30E+00 (mg/kg-day)-1 5.14E-09 7.04E-09 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 1.47E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.35E-10 1.47E-10 mg/kg-day 5.00E-05 mg/kg-day 2.94E-06
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 4.05E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.95E-09 4.05E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg 1.24E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.24E-05 mg/kg-day 2.40E-02 mg/kg-day 5.15E-04
Mercury, inorganic 2.04E+00 mg/kg 4.37E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.37E-08 mg/kg-day 3.00E-04 mg/kg-day 1.46E-04
Naphthalene 3.72E-01 mg/kg 7.96E-10 mg/kg-day NA (mg/kg-day)-1 NA 7.96E-09 mg/kg-day 2.00E-02 mg/kg-day 3.98E-07
PCBs (non DLC) 2.92E+00 mg/kg 6.25E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.25E-09 6.25E-08 mg/kg-day 2.00E-05 mg/kg-day 3.13E-03
PCBs, total 3.03E+00 mg/kg 6.49E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 6.49E-09 6.49E-08 mg/kg-day 2.00E-05 mg/kg-day 3.24E-03
PCB-TEQ 1.93E-05 mg/kg 4.13E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.20E-09 4.13E-13 mg/kg-day 7.00E-10 mg/kg-day 5.90E-04
TCDD-TEQ 4.70E-04 mg/kg 1.01E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.51E-07 1.01E-11 mg/kg-day 7.00E-10 mg/kg-day 1.44E-02
Thallium 1.02E-01 mg/kg 2.18E-10 mg/kg-day NA (mg/kg-day)-1 NA 2.18E-09 mg/kg-day 1.00E-05 mg/kg-day 2.18E-04
TPH C19-C40 1.88E+03 mg/kg 4.02E-06 mg/kg-day NA (mg/kg-day)-1 NA 4.02E-05 mg/kg-day 3.00E+00 mg/kg-day 1.34E-05
TPH C9-C18 1.87E+02 mg/kg 4.00E-07 mg/kg-day NA (mg/kg-day)-1 NA 4.00E-06 mg/kg-day 1.00E-02 mg/kg-day 4.00E-04
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg 5.82E-08 mg/kg-day NA (mg/kg-day)-1 NA 5.82E-07 mg/kg-day 5.04E-03 mg/kg-day 1.16E-04

Exposure Route Total (Total PCBs) (a) 2.32E-07 2.01E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 2.38E-07 2.05E-02
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TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM12-15 Dermal
Surface Aluminum 8.12E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 8.75E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.21E+00 mg/kg 1.14E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.72E-08 1.14E-07 mg/kg-day 3.00E-04 mg/kg-day 3.81E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 2.57E+00 mg/kg 3.03E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 2.21E-08 3.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 3.04E+00 mg/kg 3.58E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.61E-07 3.58E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 3.75E+00 mg/kg 4.42E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.22E-08 4.42E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 1.73E+00 mg/kg 2.04E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.49E-09 2.04E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.13E+01 mg/kg 1.02E-07 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.43E-09 1.02E-06 mg/kg-day 2.00E-02 mg/kg-day 5.12E-05
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.95E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 1.43E-10 1.95E-07 mg/kg-day 4.00E-02 mg/kg-day 4.89E-06
Cadmium, diet 4.12E+00 mg/kg 3.73E-10 mg/kg-day NA (mg/kg-day)-1 NA 3.73E-09 mg/kg-day 2.50E-05 mg/kg-day 1.49E-04
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 6.97E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 3.60E+00 mg/kg 4.24E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 3.09E-10 4.24E-07 mg/kg-day NA mg/kg-day NA
Cobalt 6.55E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 1.11E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 3.29E-01 mg/kg 3.87E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 2.83E-08 3.87E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 6.87E-03 mg/kg 6.22E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 9.96E-10 6.22E-10 mg/kg-day 5.00E-05 mg/kg-day 1.24E-05
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 2.23E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.62E-08 2.23E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 5.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 2.04E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 3.72E-01 mg/kg 4.38E-09 mg/kg-day NA (mg/kg-day)-1 NA 4.38E-08 mg/kg-day 2.00E-02 mg/kg-day 2.19E-06
PCBs (non DLC) 2.92E+00 mg/kg 3.70E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.70E-08 3.70E-07 mg/kg-day 2.00E-05 mg/kg-day 1.85E-02
PCBs, total 3.03E+00 mg/kg 3.84E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 3.84E-08 3.84E-07 mg/kg-day 2.00E-05 mg/kg-day 1.92E-02
PCB-TEQ 1.93E-05 mg/kg 5.25E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.87E-09 5.25E-13 mg/kg-day 7.00E-10 mg/kg-day 7.49E-04
TCDD-TEQ 4.70E-04 mg/kg 1.28E-12 mg/kg-day 1.50E+05 (mg/kg-day)-1 1.92E-07 1.28E-11 mg/kg-day 7.00E-10 mg/kg-day 1.82E-02
Thallium 1.02E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.88E+03 mg/kg 1.70E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.70E-04 mg/kg-day 3.00E+00 mg/kg-day 5.68E-05
TPH C9-C18 1.87E+02 mg/kg 1.69E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.69E-05 mg/kg-day 1.00E-02 mg/kg-day 1.69E-03
Trichloroethene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 2.72E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 6.12E-07 3.98E-02
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.18E-07 3.99E-02

RM12-15 Exposure Medium Total (Total PCBs) 8.44E-07 5.99E-02
RM12-15 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 8.56E-07 6.04E-02
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TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Ingestion 
Surface Aluminum 4.32E+03 mg/kg 9.25E-06 mg/kg-day NA (mg/kg-day)-1 NA 9.25E-05 mg/kg-day 1.00E+00 mg/kg-day 9.25E-05

Sediment Antimony 3.88E+00 mg/kg 8.30E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.30E-08 mg/kg-day 4.00E-04 mg/kg-day 2.08E-04
Arsenic, total 4.23E+00 mg/kg 5.43E-09 mg/kg-day 1.50E+00 (mg/kg-day)-1 8.15E-09 5.43E-08 mg/kg-day 3.00E-04 mg/kg-day 1.81E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 8.90E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 6.50E-09 8.90E-08 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 1.03E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.53E-08 1.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.03E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 7.53E-09 1.03E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 4.67E-09 mg/kg-day 7.30E-02 (mg/kg-day)-1 3.41E-10 4.67E-08 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 2.16E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 3.03E-11 2.16E-08 mg/kg-day 2.00E-02 mg/kg-day 1.08E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 5.71E-09 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.17E-11 5.71E-08 mg/kg-day 4.00E-02 mg/kg-day 1.43E-06
Cadmium, diet 1.22E+00 mg/kg 2.61E-09 mg/kg-day NA (mg/kg-day)-1 NA 2.61E-08 mg/kg-day 1.00E-03 mg/kg-day 2.61E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg 6.01E-08 mg/kg-day NA (mg/kg-day)-1 NA 6.01E-07 mg/kg-day 1.50E+00 mg/kg-day 4.01E-07
Chrysene 5.04E+00 mg/kg 1.08E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 7.88E-11 1.08E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg 8.60E-09 mg/kg-day NA (mg/kg-day)-1 NA 8.60E-08 mg/kg-day 3.00E-04 mg/kg-day 2.87E-04
Copper 6.46E+01 mg/kg 1.38E-07 mg/kg-day NA (mg/kg-day)-1 NA 1.38E-06 mg/kg-day 4.00E-02 mg/kg-day 3.46E-05
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.90E-09 mg/kg-day 7.30E+00 (mg/kg-day)-1 1.38E-08 1.90E-08 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 1.56E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 2.50E-10 1.56E-10 mg/kg-day 5.00E-05 mg/kg-day 3.13E-06
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 4.79E-09 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.50E-09 4.79E-08 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg 8.09E-07 mg/kg-day NA (mg/kg-day)-1 NA 8.09E-06 mg/kg-day 2.40E-02 mg/kg-day 3.37E-04
Mercury, inorganic 4.88E-01 mg/kg 1.04E-09 mg/kg-day NA (mg/kg-day)-1 NA 1.04E-08 mg/kg-day 3.00E-04 mg/kg-day 3.48E-05
Naphthalene 4.63E-01 mg/kg 9.91E-10 mg/kg-day NA (mg/kg-day)-1 NA 9.91E-09 mg/kg-day 2.00E-02 mg/kg-day 4.96E-07
PCBs (non DLC) 1.06E+00 mg/kg 2.27E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.27E-09 2.27E-08 mg/kg-day 2.00E-05 mg/kg-day 1.13E-03
PCBs, total 1.18E+00 mg/kg 2.53E-09 mg/kg-day 1.00E+00 (mg/kg-day)-1 2.53E-09 2.53E-08 mg/kg-day 2.00E-05 mg/kg-day 1.26E-03
PCB-TEQ 1.90E-05 mg/kg 4.07E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 6.10E-09 4.07E-13 mg/kg-day 7.00E-10 mg/kg-day 5.81E-04
TCDD-TEQ 6.56E-06 mg/kg 1.40E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.11E-09 1.40E-13 mg/kg-day 7.00E-10 mg/kg-day 2.01E-04
Thallium 7.63E-02 mg/kg 1.63E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.63E-09 mg/kg-day 1.00E-05 mg/kg-day 1.63E-04
TPH C19-C40 1.38E+03 mg/kg 2.95E-06 mg/kg-day NA (mg/kg-day)-1 NA 2.95E-05 mg/kg-day 3.00E+00 mg/kg-day 9.85E-06
TPH C9-C18 1.53E+02 mg/kg 3.27E-07 mg/kg-day NA (mg/kg-day)-1 NA 3.27E-06 mg/kg-day 1.00E-02 mg/kg-day 3.27E-04
Trichloroethene 3.00E-04 mg/kg 6.42E-13 mg/kg-day 4.60E-02 (mg/kg-day)-1 2.95E-14 6.42E-12 mg/kg-day 5.00E-04 mg/kg-day 1.28E-08
Vanadium 1.28E+01 mg/kg 2.74E-08 mg/kg-day NA (mg/kg-day)-1 NA 2.74E-07 mg/kg-day 5.04E-03 mg/kg-day 5.44E-05

Exposure Route Total (Total PCBs) (a) 1.20E-07 3.23E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 1.26E-07 3.68E-03
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TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Sediment Accessible RM15-17.4 Dermal
Surface Aluminum 4.32E+03 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Sediment Antimony 3.88E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Arsenic, total 4.23E+00 mg/kg 1.15E-08 mg/kg-day 1.50E+00 (mg/kg-day)-1 1.72E-08 1.15E-07 mg/kg-day 3.00E-04 mg/kg-day 3.83E-04
Benzene NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Benzo(a)anthracene 4.16E+00 mg/kg 4.90E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 3.58E-08 4.90E-07 mg/kg-day NA mg/kg-day NA
Benzo(a)pyrene 4.82E+00 mg/kg 5.68E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 4.14E-07 5.68E-07 mg/kg-day NA mg/kg-day NA
Benzo(b)fluoranthene 4.82E+00 mg/kg 5.68E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 4.14E-08 5.68E-07 mg/kg-day NA mg/kg-day NA
Benzo(k)fluoranthene 2.18E+00 mg/kg 2.57E-08 mg/kg-day 7.30E-02 (mg/kg-day)-1 1.87E-09 2.57E-07 mg/kg-day NA mg/kg-day NA
Bis(2-ethylhexyl) phthalate 1.01E+00 mg/kg 9.15E-09 mg/kg-day 1.40E-02 (mg/kg-day)-1 1.28E-10 9.15E-08 mg/kg-day 2.00E-02 mg/kg-day 4.57E-06
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 3.14E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 2.30E-10 3.14E-07 mg/kg-day 4.00E-02 mg/kg-day 7.86E-06
Cadmium, diet 1.22E+00 mg/kg 1.11E-10 mg/kg-day NA (mg/kg-day)-1 NA 1.11E-09 mg/kg-day 2.50E-05 mg/kg-day 4.42E-05
Chromium, hexavalent NA mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chromium, total 2.81E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Chrysene 5.04E+00 mg/kg 5.94E-08 mg/kg-day 7.30E-03 (mg/kg-day)-1 4.33E-10 5.94E-07 mg/kg-day NA mg/kg-day NA
Cobalt 4.02E+00 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Copper 6.46E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.04E-08 mg/kg-day 7.30E+00 (mg/kg-day)-1 7.62E-08 1.04E-07 mg/kg-day NA mg/kg-day NA
Dieldrin 7.30E-03 mg/kg 6.61E-11 mg/kg-day 1.60E+01 (mg/kg-day)-1 1.06E-09 6.61E-10 mg/kg-day 5.00E-05 mg/kg-day 1.32E-05
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.64E-08 mg/kg-day 7.30E-01 (mg/kg-day)-1 1.93E-08 2.64E-07 mg/kg-day NA mg/kg-day NA
Manganese, nondiet 3.78E+02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Mercury, inorganic 4.88E-01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Naphthalene 4.63E-01 mg/kg 5.45E-09 mg/kg-day NA (mg/kg-day)-1 NA 5.45E-08 mg/kg-day 2.00E-02 mg/kg-day 2.73E-06
PCBs (non DLC) 1.06E+00 mg/kg 1.34E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.34E-08 1.34E-07 mg/kg-day 2.00E-05 mg/kg-day 6.72E-03
PCBs, total 1.18E+00 mg/kg 1.50E-08 mg/kg-day 1.00E+00 (mg/kg-day)-1 1.50E-08 1.50E-07 mg/kg-day 2.00E-05 mg/kg-day 7.48E-03
PCB-TEQ 1.90E-05 mg/kg 5.16E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 7.75E-09 5.16E-13 mg/kg-day 7.00E-10 mg/kg-day 7.38E-04
TCDD-TEQ 6.56E-06 mg/kg 1.78E-14 mg/kg-day 1.50E+05 (mg/kg-day)-1 2.67E-09 1.78E-13 mg/kg-day 7.00E-10 mg/kg-day 2.55E-04
Thallium 7.63E-02 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
TPH C19-C40 1.38E+03 mg/kg 1.25E-05 mg/kg-day NA (mg/kg-day)-1 NA 1.25E-04 mg/kg-day 3.00E+00 mg/kg-day 4.17E-05
TPH C9-C18 1.53E+02 mg/kg 1.39E-06 mg/kg-day NA (mg/kg-day)-1 NA 1.39E-05 mg/kg-day 1.00E-02 mg/kg-day 1.39E-03
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA
Vanadium 1.28E+01 mg/kg NA mg/kg-day NA (mg/kg-day)-1 NA NA mg/kg-day NA mg/kg-day NA

Exposure Route Total (Total PCBs) (a) 6.26E-07 9.62E-03
Exposure Route Total  [PCB-TEQ & PCBs (non DLC)] (b) 6.32E-07 9.60E-03

RM15-17.4 Exposure Medium Total (Total PCBs) 7.46E-07 1.28E-02
RM15-17.4 Exposure Medium Total  [PCB-TEQ & PCBs (non DLC)] 7.58E-07 1.33E-02
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TABLE 7.35.CTE
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS -WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Exposure Chemical of EPC Cancer Risk Calculations

Medium Point Route Potential Concern Value Units CSF/Unit Risk Cancer RfD/RfC Hazard 
Quotient

Value Units Value Units Risk Value Units Value Units

Non-Cancer Hazard Calculations
Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile

Total Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 1.47E-06 1.07E-01
PCB-TEQ & PCBs (non DLC) (b) 1.49E-06 1.09E-01

River Mile 3-6
Total PCBs (a) 1.00E-06 5.20E-02
PCB-TEQ & PCBs (non DLC) (b) 1.02E-06 5.30E-02

River Mile 6-9
Total PCBs (a) 8.46E-06 7.82E-01
PCB-TEQ & PCBs (non DLC) (b) 8.51E-06 7.85E-01

River Mile 6-9 East Bank

Total PCBs (a) 1.19E-05 1.13E+00
PCB-TEQ & PCBs (non DLC) (b) 1.19E-05 1.14E+00

River Mile 9-12

Total PCBs (a) 2.66E-06 2.06E-01
PCB-TEQ & PCBs (non DLC) (b) 2.69E-06 2.08E-01

River Mile 12-15

Total PCBs (a) 8.44E-07 5.99E-02
PCB-TEQ & PCBs (non DLC) (b) 8.56E-07 6.04E-02

River Mile 15-17.4

Total PCBs (a) 7.46E-07 1.28E-02
PCB-TEQ & PCBs (non DLC) (b) 7.58E-07 1.33E-02

Notes: 
CSF - Cancer Slope Factor.
DLC - Dioxin like congener.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RfD - Reference Dose.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.36 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - ANGLER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (b)
Tissue RME Mixed Fish (a) Sitewide Ingestion

Benzo(a)anthracene 2.09E-03 mg/kg 7.76E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.70E-08
Benzo(a)pyrene 2.96E-04 mg/kg 1.10E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.41E-08

Tissue Crab Muscle & Sitewide Ingestion
Hepatopancreas Benzo(a)anthracene 2.88E-03 mg/kg 8.23E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.80E-08

Benzo(a)pyrene 1.74E-03 mg/kg 4.97E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.09E-07
Benzo(b)fluoranthene 3.95E-03 mg/kg 1.13E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.47E-08
Indeno(1,2,3-cd)pyrene 1.69E-03 mg/kg 4.83E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.06E-08

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.
RME - Reasonable Maximum Exposure.
(a) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.

[(Risk  [(Risk for Ages 1 to <7) x 3 years]
Total Exposure Duration (3 years)*

*The total exposure duration years was assumed to occur during the latter part of the receptor age range for CTE scenarios for determination of ADAFs.
The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(b) Total risk = 

Intake/Exposure Concentration CSF Age 1 to < 7
(3 years) (b)

Cancer Risk Calculations

1 of 1

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.37 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - ANGLER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (b)
Sediment Accessible Sitewide Ingestion

Surface Benzo(a)anthracene 3.32E+00 mg/kg 7.50E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.64E-08 1 5.47E-09 1.09E-08
Sediment Benzo(a)pyrene 3.84E+00 mg/kg 8.67E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.90E-07 1 6.33E-08 1.27E-07

Benzo(b)fluoranthene 4.52E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.24E-08 1 7.45E-09 1.49E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 4.74E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.04E-09 1 3.46E-10 6.92E-10
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 7.84E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.72E-10 1 5.72E-11 1.14E-10
Chromium, hexavalent 7.78E+00 mg/kg 1.76E-08 mg/kg-day 5.00E-01 kg-day/mg 3 2.64E-08 1 8.78E-09 1.76E-08
Chrysene 4.53E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.24E-10 1 7.47E-11 1.49E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 8.96E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.96E-08 1 6.54E-09 1.31E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 5.08E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.11E-08 1 3.71E-09 7.42E-09
Trichloroethene 1.63E-03 mg/kg 3.68E-12 mg/kg-day 4.60E-02 kg-day/mg 3 5.08E-13 1 1.69E-13 3.39E-13

Sediment Accessible Sitewide Dermal
Surface Benzo(a)anthracene 3.32E+00 mg/kg 3.46E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.57E-08 1 2.52E-08 5.05E-08

Sediment Benzo(a)pyrene 3.84E+00 mg/kg 4.00E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.76E-07 1 2.92E-07 5.84E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 4.71E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.03E-07 1 3.44E-08 6.87E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 2.19E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.79E-09 1 1.60E-09 3.19E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.61E-08 mg/kg-day 7.30E-03 kg-day/mg 3 7.92E-10 1 2.64E-10 5.28E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.53E+00 mg/kg 4.72E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.03E-09 1 3.44E-10 6.89E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 4.14E-09 mg/kg-day 7.30E+00 kg-day/mg 3 9.06E-08 1 3.02E-08 6.04E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.34E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.13E-08 1 1.71E-08 3.42E-08
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Sediment Accessible RM 0-3 Ingestion
Surface Benzo(a)anthracene 2.70E+00 mg/kg 6.10E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.34E-08 1 4.45E-09 8.90E-09

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 8.27E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.81E-07 1 6.03E-08 1.21E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 8.36E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.83E-08 1 6.10E-09 1.22E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 4.61E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.01E-09 1 3.36E-10 6.73E-10
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 6.53E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.43E-10 1 4.77E-11 9.53E-11
Chromium, hexavalent 7.78E+00 mg/kg 1.76E-08 mg/kg-day 5.00E-01 kg-day/mg 3 2.64E-08 1 8.78E-09 1.76E-08
Chrysene 3.65E+00 mg/kg 8.25E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.81E-10 1 6.02E-11 1.20E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 9.39E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.06E-08 1 6.86E-09 1.37E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 4.48E-09 mg/kg-day 7.30E-01 kg-day/mg 3 9.80E-09 1 3.27E-09 6.53E-09
Trichloroethene 2.10E-03 mg/kg 4.74E-12 mg/kg-day 4.60E-02 kg-day/mg 3 6.54E-13 1 2.18E-13 4.36E-13

Sediment Accessible RM 0-3 Dermal
Surface Benzo(a)anthracene 2.70E+00 mg/kg 2.81E-08 mg/kg-day 7.30E-01 kg-day/mg 3 6.16E-08 1 2.05E-08 4.11E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 3.81E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.35E-07 1 2.78E-07 5.57E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.86E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.45E-08 1 2.82E-08 5.63E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 2.13E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.66E-09 1 1.55E-09 3.10E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 3.01E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.60E-10 1 2.20E-10 4.40E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 3.65E+00 mg/kg 3.80E-08 mg/kg-day 7.30E-03 kg-day/mg 3 8.33E-10 1 2.78E-10 5.55E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 4.33E-09 mg/kg-day 7.30E+00 kg-day/mg 3 9.49E-08 1 3.16E-08 6.33E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 2.06E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.52E-08 1 1.51E-08 3.01E-08
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (b)

Age 16 to<19
(3 years)
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TABLE 7.37 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - ANGLER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (b)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (b)

Age 16 to<19
(3 years)

Sediment Accessible RM 3-6 Ingestion
Surface Benzo(a)anthracene 4.66E+00 mg/kg 1.05E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.30E-08 1 7.67E-09 1.53E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 8.86E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.94E-07 1 6.46E-08 1.29E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 9.91E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.17E-08 1 7.23E-09 1.45E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 4.46E-09 mg/kg-day 7.30E-02 kg-day/mg 3 9.76E-10 1 3.25E-10 6.51E-10
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.55E-08 mg/kg-day 7.30E-03 kg-day/mg 3 5.58E-10 1 1.86E-10 3.72E-10
Chromium, hexavalent 5.39E+00 mg/kg 1.22E-08 mg/kg-day 5.00E-01 kg-day/mg 3 1.83E-08 1 6.09E-09 1.22E-08
Chrysene 7.01E+00 mg/kg 1.58E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.47E-10 1 1.16E-10 2.31E-10
Dibenz(a,h)anthracene 4.09E-01 mg/kg 9.24E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.02E-08 1 6.74E-09 1.35E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 5.25E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.15E-08 1 3.83E-09 7.66E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 3-6 Dermal
Surface Benzo(a)anthracene 4.66E+00 mg/kg 4.85E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.06E-07 1 3.54E-08 7.08E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 4.09E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.95E-07 1 2.98E-07 5.97E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 4.57E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.00E-07 1 3.34E-08 6.68E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 2.06E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.50E-09 1 1.50E-09 3.00E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.18E-07 mg/kg-day 7.30E-03 kg-day/mg 3 2.58E-09 1 8.59E-10 1.72E-09
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 7.01E+00 mg/kg 7.30E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.60E-09 1 5.33E-10 1.07E-09
Dibenz(a,h)anthracene 4.09E-01 mg/kg 4.26E-09 mg/kg-day 7.30E+00 kg-day/mg 3 9.33E-08 1 3.11E-08 6.22E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.42E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.30E-08 1 1.77E-08 3.53E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 6-9 Ingestion
Surface Benzo(a)anthracene 3.26E+00 mg/kg 7.36E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.61E-08 1 5.37E-09 1.07E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 1.11E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.44E-07 1 8.12E-08 1.62E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.38E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.01E-08 1 1.00E-08 2.01E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 4.81E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.05E-09 1 3.51E-10 7.02E-10
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.26E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.76E-10 1 9.22E-11 1.84E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.55E+00 mg/kg 1.03E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.25E-10 1 7.50E-11 1.50E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.55E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.39E-08 1 1.13E-08 2.26E-08
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 5.89E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.29E-08 1 4.30E-09 8.60E-09
Trichloroethene 5.00E-03 mg/kg 1.13E-11 mg/kg-day 4.60E-02 kg-day/mg 3 1.56E-12 1 5.19E-13 1.04E-12

Sediment Accessible RM 6-9 Dermal
Surface Benzo(a)anthracene 3.26E+00 mg/kg 3.39E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.43E-08 1 2.48E-08 4.96E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 5.13E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.12E-06 1 3.75E-07 7.49E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 6.35E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.39E-07 1 4.63E-08 9.26E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 2.22E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.86E-09 1 1.62E-09 3.24E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 5.82E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.28E-09 1 4.25E-10 8.50E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.55E+00 mg/kg 4.74E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.04E-09 1 3.46E-10 6.92E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 7.15E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.57E-07 1 5.22E-08 1.04E-07
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.72E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.95E-08 1 1.98E-08 3.97E-08
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.37 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - ANGLER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (b)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (b)

Age 16 to<19
(3 years)

Sediment Accessible RM 6-9 Ingestion
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 7.76E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.70E-08 1 5.66E-09 1.13E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 9.28E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.03E-07 1 6.78E-08 1.36E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.13E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.47E-08 1 8.22E-09 1.64E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 5.16E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.13E-09 1 3.77E-10 7.54E-10
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 9.68E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.12E-10 1 7.06E-11 1.41E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.75E+00 mg/kg 1.07E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.35E-10 1 7.84E-11 1.57E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.11E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.43E-08 1 8.09E-09 1.62E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 5.46E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.20E-08 1 3.98E-09 7.97E-09
Trichloroethene 3.50E-03 mg/kg 7.90E-12 mg/kg-day 4.60E-02 kg-day/mg 3 1.09E-12 1 3.64E-13 7.27E-13

Sediment Accessible RM 6-9 Dermal
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 3.58E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.84E-08 1 2.61E-08 5.23E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 4.28E-08 mg/kg-day 7.30E+00 kg-day/mg 3 9.38E-07 1 3.13E-07 6.25E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 5.19E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.14E-07 1 3.79E-08 7.58E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.38E-08 mg/kg-day 7.30E-02 kg-day/mg 3 5.22E-09 1 1.74E-09 3.48E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 4.46E-08 mg/kg-day 7.30E-03 kg-day/mg 3 9.78E-10 1 3.26E-10 6.52E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.75E+00 mg/kg 4.95E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.08E-09 1 3.62E-10 7.23E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 5.11E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.12E-07 1 3.73E-08 7.47E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.52E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.51E-08 1 1.84E-08 3.68E-08
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Sediment Accessible RM 9-12 Ingestion
Surface Benzo(a)anthracene 4.92E+00 mg/kg 1.11E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.43E-08 1 8.10E-09 1.62E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 1.20E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.63E-07 1 8.76E-08 1.75E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.50E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.29E-08 1 1.10E-08 2.19E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 7.06E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.55E-09 1 5.15E-10 1.03E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 6.46E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.41E-10 1 4.71E-11 9.43E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.34E+00 mg/kg 9.81E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.15E-10 1 7.16E-11 1.43E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.03E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.25E-08 1 7.48E-09 1.50E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 4.62E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.01E-08 1 3.38E-09 6.75E-09
Trichloroethene 6.00E-03 mg/kg 1.35E-11 mg/kg-day 4.60E-02 kg-day/mg 3 1.87E-12 1 6.23E-13 1.25E-12

Sediment Accessible RM 9-12 Dermal
Surface Benzo(a)anthracene 4.92E+00 mg/kg 5.12E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.12E-07 1 3.74E-08 7.48E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 5.54E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.21E-06 1 4.04E-07 8.08E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 6.92E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.52E-07 1 5.05E-08 1.01E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 3.26E-08 mg/kg-day 7.30E-02 kg-day/mg 3 7.13E-09 1 2.38E-09 4.76E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.98E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.52E-10 1 2.17E-10 4.35E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.34E+00 mg/kg 4.53E-08 mg/kg-day 7.30E-03 kg-day/mg 3 9.91E-10 1 3.30E-10 6.61E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 4.73E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.04E-07 1 3.45E-08 6.90E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 2.13E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.67E-08 1 1.56E-08 3.11E-08
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.37 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - ANGLER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (b)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (b)

Age 16 to<19
(3 years)

Sediment Accessible RM 12-15 Ingestion
Surface Benzo(a)anthracene 2.57E+00 mg/kg 5.81E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.27E-08 1 4.24E-09 8.48E-09

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 6.86E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.50E-07 1 5.01E-08 1.00E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 8.47E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.85E-08 1 6.18E-09 1.24E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.91E-09 mg/kg-day 7.30E-02 kg-day/mg 3 8.56E-10 1 2.85E-10 5.71E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 3.75E-09 mg/kg-day 7.30E-03 kg-day/mg 3 8.20E-11 1 2.73E-11 5.47E-11
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND 1 ND ND
Chrysene 3.60E+00 mg/kg 8.13E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.78E-10 1 5.94E-11 1.19E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 7.43E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.63E-08 1 5.42E-09 1.08E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 4.26E-09 mg/kg-day 7.30E-01 kg-day/mg 3 9.33E-09 1 3.11E-09 6.22E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 12-15 Dermal
Surface Benzo(a)anthracene 2.57E+00 mg/kg 2.68E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.87E-08 1 1.96E-08 3.91E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 3.17E-08 mg/kg-day 7.30E+00 kg-day/mg 3 6.94E-07 1 2.31E-07 4.62E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.91E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.56E-08 1 2.85E-08 5.70E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.80E-08 mg/kg-day 7.30E-02 kg-day/mg 3 3.95E-09 1 1.32E-09 2.63E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.73E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.78E-10 1 1.26E-10 2.52E-10
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND 1 ND ND
Chrysene 3.60E+00 mg/kg 3.75E-08 mg/kg-day 7.30E-03 kg-day/mg 3 8.22E-10 1 2.74E-10 5.48E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 3.43E-09 mg/kg-day 7.30E+00 kg-day/mg 3 7.51E-08 1 2.50E-08 5.00E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.97E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.30E-08 1 1.43E-08 2.87E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 15-17.4 Ingestion
Surface Benzo(a)anthracene 4.16E+00 mg/kg 9.40E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.06E-08 1 6.86E-09 1.37E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 1.09E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.38E-07 1 7.94E-08 1.59E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.09E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.38E-08 1 7.94E-09 1.59E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 4.92E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.08E-09 1 3.59E-10 7.18E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 6.03E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.32E-10 1 4.40E-11 8.81E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 5.04E+00 mg/kg 1.14E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.49E-10 1 8.31E-11 1.66E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.00E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.38E-08 1 1.46E-08 2.92E-08
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 5.06E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.11E-08 1 3.70E-09 7.39E-09
Trichloroethene 3.00E-04 mg/kg 6.77E-13 mg/kg-day 4.60E-02 kg-day/mg 3 9.35E-14 1 3.12E-14 6.23E-14

Sediment Accessible RM 15-17.4 Dermal
Surface Benzo(a)anthracene 4.16E+00 mg/kg 4.34E-08 mg/kg-day 7.30E-01 kg-day/mg 3 9.50E-08 1 3.17E-08 6.33E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 5.02E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.10E-06 1 3.66E-07 7.32E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 5.02E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.10E-07 1 3.66E-08 7.32E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 2.27E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.97E-09 1 1.66E-09 3.31E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.78E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.09E-10 1 2.03E-10 4.06E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 5.04E+00 mg/kg 5.25E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.15E-09 1 3.83E-10 7.66E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 9.23E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.02E-07 1 6.74E-08 1.35E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.34E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.12E-08 1 1.71E-08 3.41E-08
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.37 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - ANGLER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (b)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (b)

Age 16 to<19
(3 years)

Surface Water Surface Water Sitewide Ingestion
Benzo(a)anthracene 2.93E-05 mg/L 3.31E-11 mg/kg-day 7.30E-01 kg-day/mg 3 7.24E-11 1 2.41E-11 4.83E-11
Benzo(a)pyrene 4.54E-05 mg/L 5.13E-11 mg/kg-day 7.30E+00 kg-day/mg 3 1.12E-09 1 3.74E-10 7.48E-10
Benzo(b)fluoranthene 6.44E-05 mg/L 7.27E-11 mg/kg-day 7.30E-01 kg-day/mg 3 1.59E-10 1 5.31E-11 1.06E-10
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.00E-11 mg/kg-day 7.30E+00 kg-day/mg 3 2.20E-10 1 7.34E-11 1.47E-10
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 3.68E-11 mg/kg-day 7.30E-01 kg-day/mg 3 8.06E-11 1 2.69E-11 5.37E-11
Trichloroethene 2.14E-04 mg/L 2.42E-10 mg/kg-day 4.60E-02 kg-day/mg 3 3.33E-11 1 1.11E-11 2.22E-11

Surface Water Surface Water Sitewide Dermal
Benzo(a)anthracene 2.93E-05 mg/L 1.55E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.39E-08 1 1.13E-08 2.26E-08
Benzo(a)pyrene 4.54E-05 mg/L 4.09E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.96E-07 1 2.99E-07 5.97E-07
Benzo(b)fluoranthene 6.44E-05 mg/L 5.89E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.29E-07 1 4.30E-08 8.61E-08
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.24E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.72E-07 1 9.07E-08 1.81E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 3.10E-08 mg/kg-day 7.30E-01 kg-day/mg 3 6.79E-08 1 2.26E-08 4.52E-08
Trichloroethene 2.14E-04 mg/L 1.49E-09 mg/kg-day 4.60E-02 kg-day/mg 3 2.05E-10 1 6.84E-11 1.37E-10

Tissue RME Mixed Fish (a) Sitewide Ingestion
Benzo(a)anthracene 2.09E-03 mg/kg 8.96E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.96E-08 1 6.54E-09 1.31E-08
Benzo(a)pyrene 2.96E-04 mg/kg 1.27E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.78E-08 1 9.26E-09 1.85E-08

Tissue Crab Muscle & Sitewide Ingestion
Hepatopancreas Benzo(a)anthracene 2.88E-03 mg/kg 9.49E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.08E-08 1 6.93E-09 1.39E-08

Benzo(a)pyrene 1.74E-03 mg/kg 5.74E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.26E-07 1 4.19E-08 8.37E-08
Benzo(b)fluoranthene 3.95E-03 mg/kg 1.30E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.85E-08 1 9.51E-09 1.90E-08
Indeno(1,2,3-cd)pyrene 1.69E-03 mg/kg 5.57E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.22E-08 1 4.07E-09 8.13E-09

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.
RME - Reasonable Maximum Exposure.
(a) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.

[(Risk for Ages 7 to <16) x 3 years] + [(Risk for Ages 16 to <19) x 3 years]
Total Exposure Duration (6 years)*

*The exposure duration was assumed to occur during the latter part of the receptor age range for CTE scenarios for determination of ADAFs.
The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(b) Total risk = 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.38 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)
Sediment Accessible Sitewide Ingestion

Surface Benzo(a)anthracene 3.32E+00 mg/kg 8.03E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.76E-08
Sediment Benzo(a)pyrene 3.84E+00 mg/kg 9.28E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.03E-07

Benzo(b)fluoranthene 4.52E+00 mg/kg 1.09E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.39E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 5.08E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.11E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 8.39E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.84E-10
Chromium, hexavalent 7.78E+00 mg/kg 1.88E-08 mg/kg-day 5.00E-01 kg-day/mg 3 2.82E-08
Chrysene 4.53E+00 mg/kg 1.10E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.40E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 9.60E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.10E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 5.44E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.19E-08
Trichloroethene 1.63E-03 mg/kg 3.94E-12 mg/kg-day 4.60E-02 kg-day/mg 3 5.44E-13

Sediment Accessible Sitewide Dermal
Surface Benzo(a)anthracene 3.32E+00 mg/kg 9.48E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.08E-08

Sediment Benzo(a)pyrene 3.84E+00 mg/kg 1.10E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.40E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.29E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.83E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 6.00E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.31E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 9.91E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.17E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.53E+00 mg/kg 1.29E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.83E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.13E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.48E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 6.43E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.41E-08
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Sediment Accessible RM 0-3 Ingestion
Surface Benzo(a)anthracene 2.70E+00 mg/kg 6.53E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.43E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 8.85E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.94E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 8.95E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.96E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 4.93E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.08E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 6.99E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.53E-10
Chromium, hexavalent 7.78E+00 mg/kg 1.88E-08 mg/kg-day 5.00E-01 kg-day/mg 3 2.82E-08
Chrysene 3.65E+00 mg/kg 8.83E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.93E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.01E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.20E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 4.79E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.05E-08
Trichloroethene 2.10E-03 mg/kg 5.08E-12 mg/kg-day 4.60E-02 kg-day/mg 3 7.01E-13

Sediment Accessible RM 0-3 Dermal
Surface Benzo(a)anthracene 2.70E+00 mg/kg 7.71E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.69E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 1.05E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.29E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.06E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.32E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 5.83E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.28E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 8.26E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.81E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 3.65E+00 mg/kg 1.04E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.28E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.19E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.60E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 5.66E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.24E-08
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 2 to < 7
(3 years) (a)
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TABLE 7.38 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 2 to < 7
(3 years) (a)

Sediment Accessible RM 3-6 Ingestion
Surface Benzo(a)anthracene 4.66E+00 mg/kg 1.13E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.46E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 9.48E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.08E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.06E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.32E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 4.77E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.05E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.73E-08 mg/kg-day 7.30E-03 kg-day/mg 3 5.98E-10
Chromium, hexavalent 5.39E+00 mg/kg 1.30E-08 mg/kg-day 5.00E-01 kg-day/mg 3 1.95E-08
Chrysene 7.01E+00 mg/kg 1.69E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.71E-10
Dibenz(a,h)anthracene 4.09E-01 mg/kg 9.89E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.17E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 5.62E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.23E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 3-6 Dermal
Surface Benzo(a)anthracene 4.66E+00 mg/kg 1.33E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.91E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 1.12E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.45E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.25E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.75E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 5.64E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.23E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 3.22E-08 mg/kg-day 7.30E-03 kg-day/mg 3 7.06E-10
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 7.01E+00 mg/kg 2.00E-08 mg/kg-day 7.30E-03 kg-day/mg 3 4.38E-10
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.17E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.56E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 6.63E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.45E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 6-9 Ingestion
Surface Benzo(a)anthracene 3.26E+00 mg/kg 7.88E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.73E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 1.19E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.61E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.47E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.22E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 5.15E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.13E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.35E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.96E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.55E+00 mg/kg 1.10E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.41E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.66E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.63E-08
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 6.31E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.38E-08
Trichloroethene 5.00E-03 mg/kg 1.21E-11 mg/kg-day 4.60E-02 kg-day/mg 3 1.67E-12

Sediment Accessible RM 6-9 Dermal
Surface Benzo(a)anthracene 3.26E+00 mg/kg 9.31E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.04E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 1.41E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.08E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.74E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.81E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 6.08E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.33E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.60E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.50E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.55E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.85E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.96E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.29E-08
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 7.45E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.63E-08
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.38 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 2 to < 7
(3 years) (a)

Sediment Accessible RM 6-9 Ingestion
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 8.31E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.82E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 9.94E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.18E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.21E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.64E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 5.53E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.21E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.04E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.27E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.75E+00 mg/kg 1.15E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.52E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.19E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.60E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 5.84E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.28E-08
Trichloroethene 3.50E-03 mg/kg 8.46E-12 mg/kg-day 4.60E-02 kg-day/mg 3 1.17E-12

Sediment Accessible RM 6-9 Dermal
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 9.81E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.15E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 1.17E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.57E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.42E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.12E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 6.53E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.43E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.22E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.68E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.75E+00 mg/kg 1.36E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.97E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.40E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.07E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 6.90E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.51E-08
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Sediment Accessible RM 9-12 Ingestion
Surface Benzo(a)anthracene 4.92E+00 mg/kg 1.19E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.60E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 1.28E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.81E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.61E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.52E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 7.56E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.66E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 6.91E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.51E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.34E+00 mg/kg 1.05E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.30E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.10E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.40E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 4.95E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.08E-08
Trichloroethene 6.00E-03 mg/kg 1.45E-11 mg/kg-day 4.60E-02 kg-day/mg 3 2.00E-12

Sediment Accessible RM 9-12 Dermal
Surface Benzo(a)anthracene 4.92E+00 mg/kg 1.40E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.08E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 1.52E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.32E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.90E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.16E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 8.93E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.96E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 8.17E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.79E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.34E+00 mg/kg 1.24E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.72E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.30E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.84E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 5.85E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.28E-08
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.38 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 2 to < 7
(3 years) (a)

Sediment Accessible RM 12-15 Ingestion
Surface Benzo(a)anthracene 2.57E+00 mg/kg 6.22E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.36E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 7.35E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.61E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 9.07E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.99E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 4.18E-09 mg/kg-day 7.30E-02 kg-day/mg 3 9.16E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 4.01E-09 mg/kg-day 7.30E-03 kg-day/mg 3 8.78E-11
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND
Chrysene 3.60E+00 mg/kg 8.71E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.91E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 7.95E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.74E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 4.56E-09 mg/kg-day 7.30E-01 kg-day/mg 3 9.99E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 12-15 Dermal
Surface Benzo(a)anthracene 2.57E+00 mg/kg 7.35E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.61E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 8.68E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.90E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.07E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.35E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 4.94E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.08E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 4.74E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.04E-10
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND
Chrysene 3.60E+00 mg/kg 1.03E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.25E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 9.40E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.06E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 5.39E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.18E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 15-17.4 Ingestion
Surface Benzo(a)anthracene 4.16E+00 mg/kg 1.01E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.20E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 1.16E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.55E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.16E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.55E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 5.27E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.15E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 6.46E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.41E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 5.04E+00 mg/kg 1.22E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.67E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.14E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.69E-08
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 5.42E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.19E-08
Trichloroethene 3.00E-04 mg/kg 7.25E-13 mg/kg-day 4.60E-02 kg-day/mg 3 1.00E-13

Sediment Accessible RM 15-17.4 Dermal
Surface Benzo(a)anthracene 4.16E+00 mg/kg 1.19E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.60E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 1.38E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.01E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.38E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.01E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 6.22E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.36E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 7.63E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.67E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 5.04E+00 mg/kg 1.44E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.15E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.53E-09 mg/kg-day 7.30E+00 kg-day/mg 3 5.54E-08
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 6.41E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.40E-08
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.38 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 2 to < 7
(3 years) (a)

Surface Water Surface Water Sitewide Ingestion
Benzo(a)anthracene 2.93E-05 mg/L 1.84E-10 mg/kg-day 7.30E-01 kg-day/mg 3 4.03E-10
Benzo(a)pyrene 4.54E-05 mg/L 2.85E-10 mg/kg-day 7.30E+00 kg-day/mg 3 6.25E-09
Benzo(b)fluoranthene 6.44E-05 mg/L 4.05E-10 mg/kg-day 7.30E-01 kg-day/mg 3 8.86E-10
Dibenz(a,h)anthracene 8.90E-06 mg/L 5.59E-11 mg/kg-day 7.30E+00 kg-day/mg 3 1.23E-09
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 2.05E-10 mg/kg-day 7.30E-01 kg-day/mg 3 4.49E-10
Trichloroethene 2.14E-04 mg/L 1.35E-09 mg/kg-day 4.60E-02 kg-day/mg 3 1.86E-10

Surface Water Surface Water Sitewide Dermal
Benzo(a)anthracene 2.93E-05 mg/L 3.20E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.00E-08
Benzo(a)pyrene 4.54E-05 mg/L 8.44E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.85E-06
Benzo(b)fluoranthene 6.44E-05 mg/L 1.22E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.66E-07
Dibenz(a,h)anthracene 8.90E-06 mg/L 2.56E-08 mg/kg-day 7.30E+00 kg-day/mg 3 5.62E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 6.40E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.40E-07
Trichloroethene 2.14E-04 mg/L 3.34E-09 mg/kg-day 4.60E-02 kg-day/mg 3 4.60E-10

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
CTE - Central Tendency Exposure.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.

[(Risk  [(Risk for Ages 2 to <7) x 3 years]
Total Exposure Duration (3 years)*

*The total exposure durations was assumed to occur during the latter part of the receptor age range for CTE scenarios for determination of ADAFs.
The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(a) Total risk = 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.39 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)
Sediment Accessible Sitewide Ingestion

Surface Benzo(a)anthracene 3.32E+00 mg/kg 7.50E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.64E-08 1 5.47E-09 1.09E-08
Sediment Benzo(a)pyrene 3.84E+00 mg/kg 8.67E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.90E-07 1 6.33E-08 1.27E-07

Benzo(b)fluoranthene 4.52E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.24E-08 1 7.45E-09 1.49E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 4.74E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.04E-09 1 3.46E-10 6.92E-10
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 7.84E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.72E-10 1 5.72E-11 1.14E-10
Chromium, hexavalent 7.78E+00 mg/kg 1.76E-08 mg/kg-day 5.00E-01 kg-day/mg 3 2.64E-08 1 8.78E-09 1.76E-08
Chrysene 4.53E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.24E-10 1 7.47E-11 1.49E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 8.96E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.96E-08 1 6.54E-09 1.31E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 5.08E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.11E-08 1 3.71E-09 7.42E-09
Trichloroethene 1.63E-03 mg/kg 3.68E-12 mg/kg-day 4.60E-02 kg-day/mg 3 5.08E-13 1 1.69E-13 3.39E-13

Sediment Accessible Sitewide Dermal
Surface Benzo(a)anthracene 3.32E+00 mg/kg 3.46E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.57E-08 1 2.52E-08 5.05E-08

Sediment Benzo(a)pyrene 3.84E+00 mg/kg 4.00E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.76E-07 1 2.92E-07 5.84E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 4.71E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.03E-07 1 3.44E-08 6.87E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 2.19E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.79E-09 1 1.60E-09 3.19E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.61E-08 mg/kg-day 7.30E-03 kg-day/mg 3 7.92E-10 1 2.64E-10 5.28E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.53E+00 mg/kg 4.72E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.03E-09 1 3.44E-10 6.89E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 4.14E-09 mg/kg-day 7.30E+00 kg-day/mg 3 9.06E-08 1 3.02E-08 6.04E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.34E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.13E-08 1 1.71E-08 3.42E-08
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Sediment Accessible RM 0-3 Ingestion
Surface Benzo(a)anthracene 2.70E+00 mg/kg 6.10E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.34E-08 1 4.45E-09 8.90E-09

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 8.27E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.81E-07 1 6.03E-08 1.21E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 8.36E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.83E-08 1 6.10E-09 1.22E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 4.61E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.01E-09 1 3.36E-10 6.73E-10
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 6.53E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.43E-10 1 4.77E-11 9.53E-11
Chromium, hexavalent 7.78E+00 mg/kg 1.76E-08 mg/kg-day 5.00E-01 kg-day/mg 3 2.64E-08 1 8.78E-09 1.76E-08
Chrysene 3.65E+00 mg/kg 8.25E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.81E-10 1 6.02E-11 1.20E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 9.39E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.06E-08 1 6.86E-09 1.37E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 4.48E-09 mg/kg-day 7.30E-01 kg-day/mg 3 9.80E-09 1 3.27E-09 6.53E-09
Trichloroethene 2.10E-03 mg/kg 4.74E-12 mg/kg-day 4.60E-02 kg-day/mg 3 6.54E-13 1 2.18E-13 4.36E-13

Sediment Accessible RM 0-3 Dermal
Surface Benzo(a)anthracene 2.70E+00 mg/kg 2.81E-08 mg/kg-day 7.30E-01 kg-day/mg 3 6.16E-08 1 2.05E-08 4.11E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 3.81E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.35E-07 1 2.78E-07 5.57E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.86E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.45E-08 1 2.82E-08 5.63E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 2.13E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.66E-09 1 1.55E-09 3.10E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 3.01E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.60E-10 1 2.20E-10 4.40E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 3.65E+00 mg/kg 3.80E-08 mg/kg-day 7.30E-03 kg-day/mg 3 8.33E-10 1 2.78E-10 5.55E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 4.33E-09 mg/kg-day 7.30E+00 kg-day/mg 3 9.49E-08 1 3.16E-08 6.33E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 2.06E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.52E-08 1 1.51E-08 3.01E-08
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (a)

Age 16 to<19
(3 years)
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TABLE 7.39 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (a)

Age 16 to<19
(3 years)

Sediment Accessible RM 3-6 Ingestion
Surface Benzo(a)anthracene 4.66E+00 mg/kg 1.05E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.30E-08 1 7.67E-09 1.53E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 8.86E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.94E-07 1 6.46E-08 1.29E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 9.91E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.17E-08 1 7.23E-09 1.45E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 4.46E-09 mg/kg-day 7.30E-02 kg-day/mg 3 9.76E-10 1 3.25E-10 6.51E-10
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.55E-08 mg/kg-day 7.30E-03 kg-day/mg 3 5.58E-10 1 1.86E-10 3.72E-10
Chromium, hexavalent 5.39E+00 mg/kg 1.22E-08 mg/kg-day 5.00E-01 kg-day/mg 3 1.83E-08 1 6.09E-09 1.22E-08
Chrysene 7.01E+00 mg/kg 1.58E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.47E-10 1 1.16E-10 2.31E-10
Dibenz(a,h)anthracene 4.09E-01 mg/kg 9.24E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.02E-08 1 6.74E-09 1.35E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 5.25E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.15E-08 1 3.83E-09 7.66E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 3-6 Dermal
Surface Benzo(a)anthracene 4.66E+00 mg/kg 4.85E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.06E-07 1 3.54E-08 7.08E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 4.09E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.95E-07 1 2.98E-07 5.97E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 4.57E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.00E-07 1 3.34E-08 6.68E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 2.06E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.50E-09 1 1.50E-09 3.00E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.18E-07 mg/kg-day 7.30E-03 kg-day/mg 3 2.58E-09 1 8.59E-10 1.72E-09
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 7.01E+00 mg/kg 7.30E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.60E-09 1 5.33E-10 1.07E-09
Dibenz(a,h)anthracene 4.09E-01 mg/kg 4.26E-09 mg/kg-day 7.30E+00 kg-day/mg 3 9.33E-08 1 3.11E-08 6.22E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.42E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.30E-08 1 1.77E-08 3.53E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 6-9 Ingestion
Surface Benzo(a)anthracene 3.26E+00 mg/kg 7.36E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.61E-08 1 5.37E-09 1.07E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 1.11E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.44E-07 1 8.12E-08 1.62E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.38E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.01E-08 1 1.00E-08 2.01E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 4.81E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.05E-09 1 3.51E-10 7.02E-10
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.26E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.76E-10 1 9.22E-11 1.84E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.55E+00 mg/kg 1.03E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.25E-10 1 7.50E-11 1.50E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.55E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.39E-08 1 1.13E-08 2.26E-08
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 5.89E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.29E-08 1 4.30E-09 8.60E-09
Trichloroethene 5.00E-03 mg/kg 1.13E-11 mg/kg-day 4.60E-02 kg-day/mg 3 1.56E-12 1 5.19E-13 1.04E-12

Sediment Accessible RM 6-9 Dermal
Surface Benzo(a)anthracene 3.26E+00 mg/kg 3.39E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.43E-08 1 2.48E-08 4.96E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 5.13E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.12E-06 1 3.75E-07 7.49E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 6.35E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.39E-07 1 4.63E-08 9.26E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 2.22E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.86E-09 1 1.62E-09 3.24E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 5.82E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.28E-09 1 4.25E-10 8.50E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.55E+00 mg/kg 4.74E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.04E-09 1 3.46E-10 6.92E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 7.15E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.57E-07 1 5.22E-08 1.04E-07
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.72E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.95E-08 1 1.98E-08 3.97E-08
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.39 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (a)

Age 16 to<19
(3 years)

Sediment Accessible RM 6-9 Ingestion
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 7.76E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.70E-08 1 5.66E-09 1.13E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 9.28E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.03E-07 1 6.78E-08 1.36E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.13E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.47E-08 1 8.22E-09 1.64E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 5.16E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.13E-09 1 3.77E-10 7.54E-10
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 9.68E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.12E-10 1 7.06E-11 1.41E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.75E+00 mg/kg 1.07E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.35E-10 1 7.84E-11 1.57E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.11E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.43E-08 1 8.09E-09 1.62E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 5.46E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.20E-08 1 3.98E-09 7.97E-09
Trichloroethene 3.50E-03 mg/kg 7.90E-12 mg/kg-day 4.60E-02 kg-day/mg 3 1.09E-12 1 3.64E-13 7.27E-13

Sediment Accessible RM 6-9 Dermal
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 3.58E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.84E-08 1 2.61E-08 5.23E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 4.28E-08 mg/kg-day 7.30E+00 kg-day/mg 3 9.38E-07 1 3.13E-07 6.25E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 5.19E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.14E-07 1 3.79E-08 7.58E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.38E-08 mg/kg-day 7.30E-02 kg-day/mg 3 5.22E-09 1 1.74E-09 3.48E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 4.46E-08 mg/kg-day 7.30E-03 kg-day/mg 3 9.78E-10 1 3.26E-10 6.52E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.75E+00 mg/kg 4.95E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.08E-09 1 3.62E-10 7.23E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 5.11E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.12E-07 1 3.73E-08 7.47E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.52E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.51E-08 1 1.84E-08 3.68E-08
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Sediment Accessible RM 9-12 Ingestion
Surface Benzo(a)anthracene 4.92E+00 mg/kg 1.11E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.43E-08 1 8.10E-09 1.62E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 1.20E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.63E-07 1 8.76E-08 1.75E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.50E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.29E-08 1 1.10E-08 2.19E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 7.06E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.55E-09 1 5.15E-10 1.03E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 6.46E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.41E-10 1 4.71E-11 9.43E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.34E+00 mg/kg 9.81E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.15E-10 1 7.16E-11 1.43E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.03E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.25E-08 1 7.48E-09 1.50E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 4.62E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.01E-08 1 3.38E-09 6.75E-09
Trichloroethene 6.00E-03 mg/kg 1.35E-11 mg/kg-day 4.60E-02 kg-day/mg 3 1.87E-12 1 6.23E-13 1.25E-12

Sediment Accessible RM 9-12 Dermal
Surface Benzo(a)anthracene 4.92E+00 mg/kg 5.12E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.12E-07 1 3.74E-08 7.48E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 5.54E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.21E-06 1 4.04E-07 8.08E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 6.92E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.52E-07 1 5.05E-08 1.01E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 3.26E-08 mg/kg-day 7.30E-02 kg-day/mg 3 7.13E-09 1 2.38E-09 4.76E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.98E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.52E-10 1 2.17E-10 4.35E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.34E+00 mg/kg 4.53E-08 mg/kg-day 7.30E-03 kg-day/mg 3 9.91E-10 1 3.30E-10 6.61E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 4.73E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.04E-07 1 3.45E-08 6.90E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 2.13E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.67E-08 1 1.56E-08 3.11E-08
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.39 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (a)

Age 16 to<19
(3 years)

Sediment Accessible RM 12-15 Ingestion
Surface Benzo(a)anthracene 2.57E+00 mg/kg 5.81E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.27E-08 1 4.24E-09 8.48E-09

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 6.86E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.50E-07 1 5.01E-08 1.00E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 8.47E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.85E-08 1 6.18E-09 1.24E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.91E-09 mg/kg-day 7.30E-02 kg-day/mg 3 8.56E-10 1 2.85E-10 5.71E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 3.75E-09 mg/kg-day 7.30E-03 kg-day/mg 3 8.20E-11 1 2.73E-11 5.47E-11
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND 1 ND ND
Chrysene 3.60E+00 mg/kg 8.13E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.78E-10 1 5.94E-11 1.19E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 7.43E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.63E-08 1 5.42E-09 1.08E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 4.26E-09 mg/kg-day 7.30E-01 kg-day/mg 3 9.33E-09 1 3.11E-09 6.22E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 12-15 Dermal
Surface Benzo(a)anthracene 2.57E+00 mg/kg 2.68E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.87E-08 1 1.96E-08 3.91E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 3.17E-08 mg/kg-day 7.30E+00 kg-day/mg 3 6.94E-07 1 2.31E-07 4.62E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.91E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.56E-08 1 2.85E-08 5.70E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.80E-08 mg/kg-day 7.30E-02 kg-day/mg 3 3.95E-09 1 1.32E-09 2.63E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.73E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.78E-10 1 1.26E-10 2.52E-10
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND 1 ND ND
Chrysene 3.60E+00 mg/kg 3.75E-08 mg/kg-day 7.30E-03 kg-day/mg 3 8.22E-10 1 2.74E-10 5.48E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 3.43E-09 mg/kg-day 7.30E+00 kg-day/mg 3 7.51E-08 1 2.50E-08 5.00E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.97E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.30E-08 1 1.43E-08 2.87E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 15-17.4 Ingestion
Surface Benzo(a)anthracene 4.16E+00 mg/kg 9.40E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.06E-08 1 6.86E-09 1.37E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 1.09E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.38E-07 1 7.94E-08 1.59E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.09E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.38E-08 1 7.94E-09 1.59E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 4.92E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.08E-09 1 3.59E-10 7.18E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 6.03E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.32E-10 1 4.40E-11 8.81E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 5.04E+00 mg/kg 1.14E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.49E-10 1 8.31E-11 1.66E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.00E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.38E-08 1 1.46E-08 2.92E-08
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 5.06E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.11E-08 1 3.70E-09 7.39E-09
Trichloroethene 3.00E-04 mg/kg 6.77E-13 mg/kg-day 4.60E-02 kg-day/mg 3 9.35E-14 1 3.12E-14 6.23E-14

Sediment Accessible RM 15-17.4 Dermal
Surface Benzo(a)anthracene 4.16E+00 mg/kg 4.34E-08 mg/kg-day 7.30E-01 kg-day/mg 3 9.50E-08 1 3.17E-08 6.33E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 5.02E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.10E-06 1 3.66E-07 7.32E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 5.02E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.10E-07 1 3.66E-08 7.32E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 2.27E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.97E-09 1 1.66E-09 3.31E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.78E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.09E-10 1 2.03E-10 4.06E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 5.04E+00 mg/kg 5.25E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.15E-09 1 3.83E-10 7.66E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 9.23E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.02E-07 1 6.74E-08 1.35E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.34E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.12E-08 1 1.71E-08 3.41E-08
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.39 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - SWIMMER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (a)

Age 16 to<19
(3 years)

Surface Water Surface Water Sitewide Ingestion
Benzo(a)anthracene 2.93E-05 mg/L 3.44E-10 mg/kg-day 7.30E-01 kg-day/mg 3 7.53E-10 1 2.51E-10 5.02E-10
Benzo(a)pyrene 4.54E-05 mg/L 5.33E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.17E-08 1 3.89E-09 7.78E-09
Benzo(b)fluoranthene 6.44E-05 mg/L 7.56E-10 mg/kg-day 7.30E-01 kg-day/mg 3 1.66E-09 1 5.52E-10 1.10E-09
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.05E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.29E-09 1 7.63E-10 1.53E-09
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 3.83E-10 mg/kg-day 7.30E-01 kg-day/mg 3 8.38E-10 1 2.79E-10 5.59E-10
Trichloroethene 2.14E-04 mg/L 2.51E-09 mg/kg-day 4.60E-02 kg-day/mg 3 3.47E-10 1 1.16E-10 2.31E-10

Surface Water Surface Water Sitewide Dermal
Benzo(a)anthracene 2.93E-05 mg/L 1.18E-07 mg/kg-day 7.30E-01 kg-day/mg 3 2.59E-07 1 8.62E-08 1.72E-07
Benzo(a)pyrene 4.54E-05 mg/L 3.12E-07 mg/kg-day 7.30E+00 kg-day/mg 3 6.83E-06 1 2.28E-06 4.55E-06
Benzo(b)fluoranthene 6.44E-05 mg/L 4.49E-07 mg/kg-day 7.30E-01 kg-day/mg 3 9.84E-07 1 3.28E-07 6.56E-07
Dibenz(a,h)anthracene 8.90E-06 mg/L 9.47E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.07E-06 1 6.91E-07 1.38E-06
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 2.36E-07 mg/kg-day 7.30E-01 kg-day/mg 3 5.17E-07 1 1.72E-07 3.45E-07
Trichloroethene 2.14E-04 mg/L 1.23E-08 mg/kg-day 4.60E-02 kg-day/mg 3 1.70E-09 1 5.67E-10 1.13E-09

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
CTE - Central Tendency Exposure.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.

[(Risk for Ages 7 to <16) x 3 years] + [(Risk for Ages 16 to <19) x 3 years]
Total Exposure Duration (6 years)*

*The total exposure duration was assumed to occur during the latter part of the receptor age range for CTE scenarios for determination of ADAFs.
The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(a) Total risk = 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.40 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)
Sediment Accessible Sitewide Ingestion

Surface Benzo(a)anthracene 3.32E+00 mg/kg 8.03E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.76E-08
Sediment Benzo(a)pyrene 3.84E+00 mg/kg 9.28E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.03E-07

Benzo(b)fluoranthene 4.52E+00 mg/kg 1.09E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.39E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 5.08E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.11E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 8.39E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.84E-10
Chromium, hexavalent 7.78E+00 mg/kg 1.88E-08 mg/kg-day 5.00E-01 kg-day/mg 3 2.82E-08
Chrysene 4.53E+00 mg/kg 1.10E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.40E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 9.60E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.10E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 5.44E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.19E-08
Trichloroethene 1.63E-03 mg/kg 3.94E-12 mg/kg-day 4.60E-02 kg-day/mg 3 5.44E-13

Sediment Accessible Sitewide Dermal
Surface Benzo(a)anthracene 3.32E+00 mg/kg 9.48E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.08E-08

Sediment Benzo(a)pyrene 3.84E+00 mg/kg 1.10E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.40E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 1.29E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.83E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 6.00E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.31E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 9.91E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.17E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.53E+00 mg/kg 1.29E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.83E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.13E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.48E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 6.43E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.41E-08
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Sediment Accessible RM 0-3 Ingestion
Surface Benzo(a)anthracene 2.70E+00 mg/kg 6.53E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.43E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 8.85E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.94E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 8.95E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.96E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 4.93E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.08E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 6.99E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.53E-10
Chromium, hexavalent 7.78E+00 mg/kg 1.88E-08 mg/kg-day 5.00E-01 kg-day/mg 3 2.82E-08
Chrysene 3.65E+00 mg/kg 8.83E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.93E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.01E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.20E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 4.79E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.05E-08
Trichloroethene 2.10E-03 mg/kg 5.08E-12 mg/kg-day 4.60E-02 kg-day/mg 3 7.01E-13

Sediment Accessible RM 0-3 Dermal
Surface Benzo(a)anthracene 2.70E+00 mg/kg 7.71E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.69E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 1.05E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.29E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.06E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.32E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 5.83E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.28E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 8.26E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.81E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 3.65E+00 mg/kg 1.04E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.28E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 1.19E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.60E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 5.66E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.24E-08
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 1 to < 7
(3 years) (a)
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TABLE 7.40 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 1 to < 7
(3 years) (a)

Sediment Accessible RM 3-6 Ingestion
Surface Benzo(a)anthracene 4.66E+00 mg/kg 1.13E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.46E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 9.48E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.08E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.06E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.32E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 4.77E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.05E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.73E-08 mg/kg-day 7.30E-03 kg-day/mg 3 5.98E-10
Chromium, hexavalent 5.39E+00 mg/kg 1.30E-08 mg/kg-day 5.00E-01 kg-day/mg 3 1.95E-08
Chrysene 7.01E+00 mg/kg 1.69E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.71E-10
Dibenz(a,h)anthracene 4.09E-01 mg/kg 9.89E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.17E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 5.62E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.23E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 3-6 Dermal
Surface Benzo(a)anthracene 4.66E+00 mg/kg 1.33E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.91E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 1.12E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.45E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 1.25E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.75E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 5.64E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.23E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 3.22E-08 mg/kg-day 7.30E-03 kg-day/mg 3 7.06E-10
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 7.01E+00 mg/kg 2.00E-08 mg/kg-day 7.30E-03 kg-day/mg 3 4.38E-10
Dibenz(a,h)anthracene 4.09E-01 mg/kg 1.17E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.56E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 6.63E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.45E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 6-9 Ingestion
Surface Benzo(a)anthracene 3.26E+00 mg/kg 7.88E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.73E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 1.19E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.61E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.47E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.22E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 5.15E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.13E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.35E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.96E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.55E+00 mg/kg 1.10E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.41E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.66E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.63E-08
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 6.31E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.38E-08
Trichloroethene 5.00E-03 mg/kg 1.21E-11 mg/kg-day 4.60E-02 kg-day/mg 3 1.67E-12

Sediment Accessible RM 6-9 Dermal
Surface Benzo(a)anthracene 3.26E+00 mg/kg 9.31E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.04E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 1.41E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.08E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.74E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.81E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 6.08E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.33E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.60E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.50E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.55E+00 mg/kg 1.30E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.85E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.96E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.29E-08
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 7.45E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.63E-08
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.40 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 1 to < 7
(3 years) (a)

Sediment Accessible RM 6-9 Ingestion
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 8.31E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.82E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 9.94E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.18E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.21E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.64E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 5.53E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.21E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.04E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.27E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.75E+00 mg/kg 1.15E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.52E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.19E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.60E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 5.84E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.28E-08
Trichloroethene 3.50E-03 mg/kg 8.46E-12 mg/kg-day 4.60E-02 kg-day/mg 3 1.17E-12

Sediment Accessible RM 6-9 Dermal
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 9.81E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.15E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 1.17E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.57E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.42E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.12E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 6.53E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.43E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 1.22E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.68E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.75E+00 mg/kg 1.36E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.97E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.40E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.07E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 6.90E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.51E-08
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Sediment Accessible RM 9-12 Ingestion
Surface Benzo(a)anthracene 4.92E+00 mg/kg 1.19E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.60E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 1.28E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.81E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.61E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.52E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 7.56E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.66E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 6.91E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.51E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.34E+00 mg/kg 1.05E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.30E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.10E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.40E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 4.95E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.08E-08
Trichloroethene 6.00E-03 mg/kg 1.45E-11 mg/kg-day 4.60E-02 kg-day/mg 3 2.00E-12

Sediment Accessible RM 9-12 Dermal
Surface Benzo(a)anthracene 4.92E+00 mg/kg 1.40E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.08E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 1.52E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.32E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.90E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.16E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 8.93E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.96E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 8.17E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.79E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.34E+00 mg/kg 1.24E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.72E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.30E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.84E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 5.85E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.28E-08
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.40 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 1 to < 7
(3 years) (a)

Sediment Accessible RM 12-15 Ingestion
Surface Benzo(a)anthracene 2.57E+00 mg/kg 6.22E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.36E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 7.35E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.61E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 9.07E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.99E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 4.18E-09 mg/kg-day 7.30E-02 kg-day/mg 3 9.16E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 4.01E-09 mg/kg-day 7.30E-03 kg-day/mg 3 8.78E-11
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND
Chrysene 3.60E+00 mg/kg 8.71E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.91E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 7.95E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.74E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 4.56E-09 mg/kg-day 7.30E-01 kg-day/mg 3 9.99E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 12-15 Dermal
Surface Benzo(a)anthracene 2.57E+00 mg/kg 7.35E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.61E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 8.68E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.90E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.07E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.35E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 4.94E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.08E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 4.74E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.04E-10
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND
Chrysene 3.60E+00 mg/kg 1.03E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.25E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 9.40E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.06E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 5.39E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.18E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 15-17.4 Ingestion
Surface Benzo(a)anthracene 4.16E+00 mg/kg 1.01E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.20E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 1.16E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.55E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.16E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.55E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 5.27E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.15E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 6.46E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.41E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 5.04E+00 mg/kg 1.22E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.67E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.14E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.69E-08
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 5.42E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.19E-08
Trichloroethene 3.00E-04 mg/kg 7.25E-13 mg/kg-day 4.60E-02 kg-day/mg 3 1.00E-13

Sediment Accessible RM 15-17.4 Dermal
Surface Benzo(a)anthracene 4.16E+00 mg/kg 1.19E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.60E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 1.38E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.01E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.38E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.01E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 6.22E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.36E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 7.63E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.67E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 5.04E+00 mg/kg 1.44E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.15E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.53E-09 mg/kg-day 7.30E+00 kg-day/mg 3 5.54E-08
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 6.41E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.40E-08
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.40 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER YOUNG CHILD (1 to <7)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 1 to < 7
(3 years) (a)

Surface Water Surface Water Sitewide Ingestion
Benzo(a)anthracene 2.93E-05 mg/L 1.77E-11 mg/kg-day 7.30E-01 kg-day/mg 3 3.88E-11
Benzo(a)pyrene 4.54E-05 mg/L 2.74E-11 mg/kg-day 7.30E+00 kg-day/mg 3 6.01E-10
Benzo(b)fluoranthene 6.44E-05 mg/L 3.89E-11 mg/kg-day 7.30E-01 kg-day/mg 3 8.52E-11
Dibenz(a,h)anthracene 8.90E-06 mg/L 5.38E-12 mg/kg-day 7.30E+00 kg-day/mg 3 1.18E-10
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.97E-11 mg/kg-day 7.30E-01 kg-day/mg 3 4.31E-11
Trichloroethene 2.14E-04 mg/L 1.29E-10 mg/kg-day 4.60E-02 kg-day/mg 3 1.78E-11

Surface Water Surface Water Sitewide Dermal
Benzo(a)anthracene 2.93E-05 mg/L 4.25E-09 mg/kg-day 7.30E-01 kg-day/mg 3 9.30E-09
Benzo(a)pyrene 4.54E-05 mg/L 1.12E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.46E-07
Benzo(b)fluoranthene 6.44E-05 mg/L 1.62E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.54E-08
Dibenz(a,h)anthracene 8.90E-06 mg/L 3.41E-09 mg/kg-day 7.30E+00 kg-day/mg 3 7.46E-08
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 8.50E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.86E-08
Trichloroethene 2.14E-04 mg/L 4.08E-10 mg/kg-day 4.60E-02 kg-day/mg 3 5.62E-11

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
CTE - Central Tendency Exposure.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.

[(Risk  [(Risk for Ages 1 to <7) x 3 years]
Total Exposure Duration (3 years)*

*The total exposure durations was assumed to occur during the latter part of the receptor age range for CTE scenarios for determination of ADAFs.

(a) Total risk = 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.41 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)
Sediment Accessible Sitewide Ingestion

Surface Benzo(a)anthracene 3.32E+00 mg/kg 7.50E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.64E-08 1 5.47E-09 1.09E-08
Sediment Benzo(a)pyrene 3.84E+00 mg/kg 8.67E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.90E-07 1 6.33E-08 1.27E-07

Benzo(b)fluoranthene 4.52E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.24E-08 1 7.45E-09 1.49E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 4.74E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.04E-09 1 3.46E-10 6.92E-10
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 7.84E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.72E-10 1 5.72E-11 1.14E-10
Chromium, hexavalent 7.78E+00 mg/kg 1.76E-08 mg/kg-day 5.00E-01 kg-day/mg 3 2.64E-08 1 8.78E-09 1.76E-08
Chrysene 4.53E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.24E-10 1 7.47E-11 1.49E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 8.96E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.96E-08 1 6.54E-09 1.31E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 5.08E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.11E-08 1 3.71E-09 7.42E-09
Trichloroethene 1.63E-03 mg/kg 3.68E-12 mg/kg-day 4.60E-02 kg-day/mg 3 5.08E-13 1 1.69E-13 3.39E-13

Sediment Accessible Sitewide Dermal
Surface Benzo(a)anthracene 3.32E+00 mg/kg 3.46E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.57E-08 1 2.52E-08 5.05E-08

Sediment Benzo(a)pyrene 3.84E+00 mg/kg 4.00E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.76E-07 1 2.92E-07 5.84E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 4.71E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.03E-07 1 3.44E-08 6.87E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 2.19E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.79E-09 1 1.60E-09 3.19E-09
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.61E-08 mg/kg-day 7.30E-03 kg-day/mg 3 7.92E-10 1 2.64E-10 5.28E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.53E+00 mg/kg 4.72E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.03E-09 1 3.44E-10 6.89E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 4.14E-09 mg/kg-day 7.30E+00 kg-day/mg 3 9.06E-08 1 3.02E-08 6.04E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.34E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.13E-08 1 1.71E-08 3.42E-08
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Sediment Accessible RM 0-3 Ingestion
Surface Benzo(a)anthracene 2.70E+00 mg/kg 6.10E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.34E-08 1 4.45E-09 8.90E-09

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 8.27E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.81E-07 1 6.03E-08 1.21E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 8.36E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.83E-08 1 6.10E-09 1.22E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 4.61E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.01E-09 1 3.36E-10 6.73E-10
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 6.53E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.43E-10 1 4.77E-11 9.53E-11
Chromium, hexavalent 7.78E+00 mg/kg 1.76E-08 mg/kg-day 5.00E-01 kg-day/mg 3 2.64E-08 1 8.78E-09 1.76E-08
Chrysene 3.65E+00 mg/kg 8.25E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.81E-10 1 6.02E-11 1.20E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 9.39E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.06E-08 1 6.86E-09 1.37E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 4.48E-09 mg/kg-day 7.30E-01 kg-day/mg 3 9.80E-09 1 3.27E-09 6.53E-09
Trichloroethene 2.10E-03 mg/kg 4.74E-12 mg/kg-day 4.60E-02 kg-day/mg 3 6.54E-13 1 2.18E-13 4.36E-13

Sediment Accessible RM 0-3 Dermal
Surface Benzo(a)anthracene 2.70E+00 mg/kg 2.81E-08 mg/kg-day 7.30E-01 kg-day/mg 3 6.16E-08 1 2.05E-08 4.11E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 3.81E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.35E-07 1 2.78E-07 5.57E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.86E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.45E-08 1 2.82E-08 5.63E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 2.13E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.66E-09 1 1.55E-09 3.10E-09
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 3.01E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.60E-10 1 2.20E-10 4.40E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 3.65E+00 mg/kg 3.80E-08 mg/kg-day 7.30E-03 kg-day/mg 3 8.33E-10 1 2.78E-10 5.55E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 4.33E-09 mg/kg-day 7.30E+00 kg-day/mg 3 9.49E-08 1 3.16E-08 6.33E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 2.06E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.52E-08 1 1.51E-08 3.01E-08
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (a)

Age 16 to<19
(3 years)
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TABLE 7.41 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (a)

Age 16 to<19
(3 years)

Sediment Accessible RM 3-6 Ingestion
Surface Benzo(a)anthracene 4.66E+00 mg/kg 1.05E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.30E-08 1 7.67E-09 1.53E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 8.86E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.94E-07 1 6.46E-08 1.29E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 9.91E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.17E-08 1 7.23E-09 1.45E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 4.46E-09 mg/kg-day 7.30E-02 kg-day/mg 3 9.76E-10 1 3.25E-10 6.51E-10
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.55E-08 mg/kg-day 7.30E-03 kg-day/mg 3 5.58E-10 1 1.86E-10 3.72E-10
Chromium, hexavalent 5.39E+00 mg/kg 1.22E-08 mg/kg-day 5.00E-01 kg-day/mg 3 1.83E-08 1 6.09E-09 1.22E-08
Chrysene 7.01E+00 mg/kg 1.58E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.47E-10 1 1.16E-10 2.31E-10
Dibenz(a,h)anthracene 4.09E-01 mg/kg 9.24E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.02E-08 1 6.74E-09 1.35E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 5.25E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.15E-08 1 3.83E-09 7.66E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 3-6 Dermal
Surface Benzo(a)anthracene 4.66E+00 mg/kg 4.85E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.06E-07 1 3.54E-08 7.08E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 4.09E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.95E-07 1 2.98E-07 5.97E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 4.57E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.00E-07 1 3.34E-08 6.68E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 2.06E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.50E-09 1 1.50E-09 3.00E-09
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.18E-07 mg/kg-day 7.30E-03 kg-day/mg 3 2.58E-09 1 8.59E-10 1.72E-09
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 7.01E+00 mg/kg 7.30E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.60E-09 1 5.33E-10 1.07E-09
Dibenz(a,h)anthracene 4.09E-01 mg/kg 4.26E-09 mg/kg-day 7.30E+00 kg-day/mg 3 9.33E-08 1 3.11E-08 6.22E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.42E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.30E-08 1 1.77E-08 3.53E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 6-9 Ingestion
Surface Benzo(a)anthracene 3.26E+00 mg/kg 7.36E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.61E-08 1 5.37E-09 1.07E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 1.11E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.44E-07 1 8.12E-08 1.62E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.38E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.01E-08 1 1.00E-08 2.01E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 4.81E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.05E-09 1 3.51E-10 7.02E-10
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.26E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.76E-10 1 9.22E-11 1.84E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.55E+00 mg/kg 1.03E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.25E-10 1 7.50E-11 1.50E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.55E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.39E-08 1 1.13E-08 2.26E-08
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 5.89E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.29E-08 1 4.30E-09 8.60E-09
Trichloroethene 5.00E-03 mg/kg 1.13E-11 mg/kg-day 4.60E-02 kg-day/mg 3 1.56E-12 1 5.19E-13 1.04E-12

Sediment Accessible RM 6-9 Dermal
Surface Benzo(a)anthracene 3.26E+00 mg/kg 3.39E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.43E-08 1 2.48E-08 4.96E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 5.13E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.12E-06 1 3.75E-07 7.49E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 6.35E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.39E-07 1 4.63E-08 9.26E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 2.22E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.86E-09 1 1.62E-09 3.24E-09
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 5.82E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.28E-09 1 4.25E-10 8.50E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.55E+00 mg/kg 4.74E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.04E-09 1 3.46E-10 6.92E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 7.15E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.57E-07 1 5.22E-08 1.04E-07
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.72E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.95E-08 1 1.98E-08 3.97E-08
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.41 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (a)

Age 16 to<19
(3 years)

Sediment Accessible RM 6-9 Ingestion
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 7.76E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.70E-08 1 5.66E-09 1.13E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 9.28E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.03E-07 1 6.78E-08 1.36E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.13E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.47E-08 1 8.22E-09 1.64E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 5.16E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.13E-09 1 3.77E-10 7.54E-10
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 9.68E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.12E-10 1 7.06E-11 1.41E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.75E+00 mg/kg 1.07E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.35E-10 1 7.84E-11 1.57E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.11E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.43E-08 1 8.09E-09 1.62E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 5.46E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.20E-08 1 3.98E-09 7.97E-09
Trichloroethene 3.50E-03 mg/kg 7.90E-12 mg/kg-day 4.60E-02 kg-day/mg 3 1.09E-12 1 3.64E-13 7.27E-13

Sediment Accessible RM 6-9 Dermal
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 3.58E-08 mg/kg-day 7.30E-01 kg-day/mg 3 7.84E-08 1 2.61E-08 5.23E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 4.28E-08 mg/kg-day 7.30E+00 kg-day/mg 3 9.38E-07 1 3.13E-07 6.25E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 5.19E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.14E-07 1 3.79E-08 7.58E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.38E-08 mg/kg-day 7.30E-02 kg-day/mg 3 5.22E-09 1 1.74E-09 3.48E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 4.46E-08 mg/kg-day 7.30E-03 kg-day/mg 3 9.78E-10 1 3.26E-10 6.52E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.75E+00 mg/kg 4.95E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.08E-09 1 3.62E-10 7.23E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 5.11E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.12E-07 1 3.73E-08 7.47E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.52E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.51E-08 1 1.84E-08 3.68E-08
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA

Sediment Accessible RM 9-12 Ingestion
Surface Benzo(a)anthracene 4.92E+00 mg/kg 1.11E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.43E-08 1 8.10E-09 1.62E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 1.20E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.63E-07 1 8.76E-08 1.75E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.50E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.29E-08 1 1.10E-08 2.19E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 7.06E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.55E-09 1 5.15E-10 1.03E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 6.46E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.41E-10 1 4.71E-11 9.43E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.34E+00 mg/kg 9.81E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.15E-10 1 7.16E-11 1.43E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 1.03E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.25E-08 1 7.48E-09 1.50E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 4.62E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.01E-08 1 3.38E-09 6.75E-09
Trichloroethene 6.00E-03 mg/kg 1.35E-11 mg/kg-day 4.60E-02 kg-day/mg 3 1.87E-12 1 6.23E-13 1.25E-12

Sediment Accessible RM 9-12 Dermal
Surface Benzo(a)anthracene 4.92E+00 mg/kg 5.12E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.12E-07 1 3.74E-08 7.48E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 5.54E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.21E-06 1 4.04E-07 8.08E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 6.92E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.52E-07 1 5.05E-08 1.01E-07
Benzo(k)fluoranthene 3.13E+00 mg/kg 3.26E-08 mg/kg-day 7.30E-02 kg-day/mg 3 7.13E-09 1 2.38E-09 4.76E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.98E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.52E-10 1 2.17E-10 4.35E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 4.34E+00 mg/kg 4.53E-08 mg/kg-day 7.30E-03 kg-day/mg 3 9.91E-10 1 3.30E-10 6.61E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 4.73E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.04E-07 1 3.45E-08 6.90E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 2.13E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.67E-08 1 1.56E-08 3.11E-08
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.41 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (a)

Age 16 to<19
(3 years)

Sediment Accessible RM 12-15 Ingestion
Surface Benzo(a)anthracene 2.57E+00 mg/kg 5.81E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.27E-08 1 4.24E-09 8.48E-09

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 6.86E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.50E-07 1 5.01E-08 1.00E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 8.47E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.85E-08 1 6.18E-09 1.24E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.91E-09 mg/kg-day 7.30E-02 kg-day/mg 3 8.56E-10 1 2.85E-10 5.71E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 3.75E-09 mg/kg-day 7.30E-03 kg-day/mg 3 8.20E-11 1 2.73E-11 5.47E-11
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND 1 ND ND
Chrysene 3.60E+00 mg/kg 8.13E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.78E-10 1 5.94E-11 1.19E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 7.43E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.63E-08 1 5.42E-09 1.08E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 4.26E-09 mg/kg-day 7.30E-01 kg-day/mg 3 9.33E-09 1 3.11E-09 6.22E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 12-15 Dermal
Surface Benzo(a)anthracene 2.57E+00 mg/kg 2.68E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.87E-08 1 1.96E-08 3.91E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 3.17E-08 mg/kg-day 7.30E+00 kg-day/mg 3 6.94E-07 1 2.31E-07 4.62E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.91E-08 mg/kg-day 7.30E-01 kg-day/mg 3 8.56E-08 1 2.85E-08 5.70E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.80E-08 mg/kg-day 7.30E-02 kg-day/mg 3 3.95E-09 1 1.32E-09 2.63E-09
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.73E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.78E-10 1 1.26E-10 2.52E-10
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND 1 ND ND
Chrysene 3.60E+00 mg/kg 3.75E-08 mg/kg-day 7.30E-03 kg-day/mg 3 8.22E-10 1 2.74E-10 5.48E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 3.43E-09 mg/kg-day 7.30E+00 kg-day/mg 3 7.51E-08 1 2.50E-08 5.00E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.97E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.30E-08 1 1.43E-08 2.87E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND 1 ND ND

Sediment Accessible RM 15-17.4 Ingestion
Surface Benzo(a)anthracene 4.16E+00 mg/kg 9.40E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.06E-08 1 6.86E-09 1.37E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 1.09E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.38E-07 1 7.94E-08 1.59E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 1.09E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.38E-08 1 7.94E-09 1.59E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 4.92E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.08E-09 1 3.59E-10 7.18E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 6.03E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.32E-10 1 4.40E-11 8.81E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 5.04E+00 mg/kg 1.14E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.49E-10 1 8.31E-11 1.66E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 2.00E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.38E-08 1 1.46E-08 2.92E-08
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 5.06E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.11E-08 1 3.70E-09 7.39E-09
Trichloroethene 3.00E-04 mg/kg 6.77E-13 mg/kg-day 4.60E-02 kg-day/mg 3 9.35E-14 1 3.12E-14 6.23E-14

Sediment Accessible RM 15-17.4 Dermal
Surface Benzo(a)anthracene 4.16E+00 mg/kg 4.34E-08 mg/kg-day 7.30E-01 kg-day/mg 3 9.50E-08 1 3.17E-08 6.33E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 5.02E-08 mg/kg-day 7.30E+00 kg-day/mg 3 1.10E-06 1 3.66E-07 7.32E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 5.02E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.10E-07 1 3.66E-08 7.32E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 2.27E-08 mg/kg-day 7.30E-02 kg-day/mg 3 4.97E-09 1 1.66E-09 3.31E-09
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.78E-08 mg/kg-day 7.30E-03 kg-day/mg 3 6.09E-10 1 2.03E-10 4.06E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA 1 NA NA
Chrysene 5.04E+00 mg/kg 5.25E-08 mg/kg-day 7.30E-03 kg-day/mg 3 1.15E-09 1 3.83E-10 7.66E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 9.23E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.02E-07 1 6.74E-08 1.35E-07
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.34E-08 mg/kg-day 7.30E-01 kg-day/mg 3 5.12E-08 1 1.71E-08 3.41E-08
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA 1 NA NA
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TABLE 7.41 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - WADER ADOLESCENT (7 to <19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC Total
(6 years)

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk ADAF Risk Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to<16
(3 years) (a)

Age 16 to<19
(3 years)

Surface Water Surface Water Sitewide Ingestion
Benzo(a)anthracene 2.93E-05 mg/L 3.31E-11 mg/kg-day 7.30E-01 kg-day/mg 3 7.24E-11 1 2.41E-11 4.83E-11
Benzo(a)pyrene 4.54E-05 mg/L 5.13E-11 mg/kg-day 7.30E+00 kg-day/mg 3 1.12E-09 1 3.74E-10 7.48E-10
Benzo(b)fluoranthene 6.44E-05 mg/L 7.27E-11 mg/kg-day 7.30E-01 kg-day/mg 3 1.59E-10 1 5.31E-11 1.06E-10
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.00E-11 mg/kg-day 7.30E+00 kg-day/mg 3 2.20E-10 1 7.34E-11 1.47E-10
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 3.68E-11 mg/kg-day 7.30E-01 kg-day/mg 3 8.06E-11 1 2.69E-11 5.37E-11
Trichloroethene 2.14E-04 mg/L 2.42E-10 mg/kg-day 4.60E-02 kg-day/mg 3 3.33E-11 1 1.11E-11 2.22E-11

Surface Water Surface Water Sitewide Dermal
Benzo(a)anthracene 2.93E-05 mg/L 1.55E-08 mg/kg-day 7.30E-01 kg-day/mg 3 3.39E-08 1 1.13E-08 2.26E-08
Benzo(a)pyrene 4.54E-05 mg/L 4.09E-08 mg/kg-day 7.30E+00 kg-day/mg 3 8.96E-07 1 2.99E-07 5.97E-07
Benzo(b)fluoranthene 6.44E-05 mg/L 5.89E-08 mg/kg-day 7.30E-01 kg-day/mg 3 1.29E-07 1 4.30E-08 8.61E-08
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.24E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.72E-07 1 9.07E-08 1.81E-07
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 3.10E-08 mg/kg-day 7.30E-01 kg-day/mg 3 6.79E-08 1 2.26E-08 4.52E-08
Trichloroethene 2.14E-04 mg/L 1.49E-09 mg/kg-day 4.60E-02 kg-day/mg 3 2.05E-10 1 6.84E-11 1.37E-10

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
CTE - Central Tendency Exposure.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.

[(Risk for Ages 7 to <16) x 3 years] + [(Risk for Ages 16 to <19) x 3 years]
Total Exposure Duration (6 years)*

*The exposure duration was assumed to occur during the latter part of the receptor age range for CTE scenarios for determination of ADAFs.
The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(a) Total risk = 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.42 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER OLDER CHILD (7 TO <14)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)
Sediment Accessible Sitewide Ingestion

Surface Benzo(a)anthracene 3.32E+00 mg/kg 1.66E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.64E-09
Sediment Benzo(a)pyrene 3.84E+00 mg/kg 1.92E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.21E-08

Benzo(b)fluoranthene 4.52E+00 mg/kg 2.27E-09 mg/kg-day 7.30E-01 kg-day/mg 3 4.96E-09
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.05E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.30E-10
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 1.74E-09 mg/kg-day 7.30E-03 kg-day/mg 3 3.81E-11
Chromium, hexavalent 7.78E+00 mg/kg 3.90E-09 mg/kg-day 5.00E-01 kg-day/mg 3 5.85E-09
Chrysene 4.53E+00 mg/kg 2.27E-09 mg/kg-day 7.30E-03 kg-day/mg 3 4.97E-11
Dibenz(a,h)anthracene 3.97E-01 mg/kg 1.99E-10 mg/kg-day 7.30E+00 kg-day/mg 3 4.36E-09
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 1.13E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.47E-09
Trichloroethene 1.63E-03 mg/kg 8.17E-13 mg/kg-day 4.60E-02 kg-day/mg 3 1.13E-13

Sediment Accessible Sitewide Dermal
Surface Benzo(a)anthracene 3.32E+00 mg/kg 6.82E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.49E-08

Sediment Benzo(a)pyrene 3.84E+00 mg/kg 7.89E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.73E-07
Benzo(b)fluoranthene 4.52E+00 mg/kg 9.29E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.03E-08
Benzo(k)fluoranthene 2.10E+00 mg/kg 4.31E-09 mg/kg-day 7.30E-02 kg-day/mg 3 9.45E-10
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 7.13E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.56E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.53E+00 mg/kg 9.31E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.04E-10
Dibenz(a,h)anthracene 3.97E-01 mg/kg 8.16E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.79E-08
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 4.62E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.01E-08
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Sediment Accessible RM 0-3 Ingestion
Surface Benzo(a)anthracene 2.70E+00 mg/kg 1.35E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.96E-09

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 1.83E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.02E-08
Benzo(b)fluoranthene 3.70E+00 mg/kg 1.86E-09 mg/kg-day 7.30E-01 kg-day/mg 3 4.06E-09
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.02E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.24E-10
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 1.45E-09 mg/kg-day 7.30E-03 kg-day/mg 3 3.17E-11
Chromium, hexavalent 7.78E+00 mg/kg 3.90E-09 mg/kg-day 5.00E-01 kg-day/mg 3 5.85E-09
Chrysene 3.65E+00 mg/kg 1.83E-09 mg/kg-day 7.30E-03 kg-day/mg 3 4.01E-11
Dibenz(a,h)anthracene 4.16E-01 mg/kg 2.08E-10 mg/kg-day 7.30E+00 kg-day/mg 3 4.57E-09
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 9.93E-10 mg/kg-day 7.30E-01 kg-day/mg 3 2.18E-09
Trichloroethene 2.10E-03 mg/kg 1.05E-12 mg/kg-day 4.60E-02 kg-day/mg 3 1.45E-13

Sediment Accessible RM 0-3 Dermal
Surface Benzo(a)anthracene 2.70E+00 mg/kg 5.55E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.21E-08

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 7.52E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.65E-07
Benzo(b)fluoranthene 3.70E+00 mg/kg 7.61E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.67E-08
Benzo(k)fluoranthene 2.04E+00 mg/kg 4.19E-09 mg/kg-day 7.30E-02 kg-day/mg 3 9.18E-10
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 5.94E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.30E-10
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 3.65E+00 mg/kg 7.50E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.64E-10
Dibenz(a,h)anthracene 4.16E-01 mg/kg 8.55E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.87E-08
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 4.07E-09 mg/kg-day 7.30E-01 kg-day/mg 3 8.92E-09
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to < 14
(3 years) (a)
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TABLE 7.42 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER OLDER CHILD (7 TO <14)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to < 14
(3 years) (a)

Sediment Accessible RM 3-6 Ingestion
Surface Benzo(a)anthracene 4.66E+00 mg/kg 2.33E-09 mg/kg-day 7.30E-01 kg-day/mg 3 5.11E-09

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 1.97E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.30E-08
Benzo(b)fluoranthene 4.39E+00 mg/kg 2.20E-09 mg/kg-day 7.30E-01 kg-day/mg 3 4.82E-09
Benzo(k)fluoranthene 1.97E+00 mg/kg 9.89E-10 mg/kg-day 7.30E-02 kg-day/mg 3 2.17E-10
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 5.66E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.24E-10
Chromium, hexavalent 5.39E+00 mg/kg 2.70E-09 mg/kg-day 5.00E-01 kg-day/mg 3 4.05E-09
Chrysene 7.01E+00 mg/kg 3.51E-09 mg/kg-day 7.30E-03 kg-day/mg 3 7.69E-11
Dibenz(a,h)anthracene 4.09E-01 mg/kg 2.05E-10 mg/kg-day 7.30E+00 kg-day/mg 3 4.49E-09
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 1.16E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.55E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 3-6 Dermal
Surface Benzo(a)anthracene 4.66E+00 mg/kg 9.57E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.10E-08

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 8.06E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.76E-07
Benzo(b)fluoranthene 4.39E+00 mg/kg 9.02E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.97E-08
Benzo(k)fluoranthene 1.97E+00 mg/kg 4.06E-09 mg/kg-day 7.30E-02 kg-day/mg 3 8.88E-10
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.32E-08 mg/kg-day 7.30E-03 kg-day/mg 3 5.08E-10
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 7.01E+00 mg/kg 1.44E-08 mg/kg-day 7.30E-03 kg-day/mg 3 3.15E-10
Dibenz(a,h)anthracene 4.09E-01 mg/kg 8.40E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.84E-08
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 4.77E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.05E-08
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 6-9 Ingestion
Surface Benzo(a)anthracene 3.26E+00 mg/kg 1.63E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.58E-09

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 2.47E-09 mg/kg-day 7.30E+00 kg-day/mg 3 5.41E-08
Benzo(b)fluoranthene 6.09E+00 mg/kg 3.05E-09 mg/kg-day 7.30E-01 kg-day/mg 3 6.69E-09
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.07E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.34E-10
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 2.80E-09 mg/kg-day 7.30E-03 kg-day/mg 3 6.14E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.55E+00 mg/kg 2.28E-09 mg/kg-day 7.30E-03 kg-day/mg 3 5.00E-11
Dibenz(a,h)anthracene 6.86E-01 mg/kg 3.44E-10 mg/kg-day 7.30E+00 kg-day/mg 3 7.53E-09
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 1.31E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.86E-09
Trichloroethene 5.00E-03 mg/kg 2.51E-12 mg/kg-day 4.60E-02 kg-day/mg 3 3.46E-13

Sediment Accessible RM 6-9 Dermal
Surface Benzo(a)anthracene 3.26E+00 mg/kg 6.70E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.47E-08

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 1.01E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.22E-07
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.25E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.74E-08
Benzo(k)fluoranthene 2.13E+00 mg/kg 4.37E-09 mg/kg-day 7.30E-02 kg-day/mg 3 9.58E-10
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.15E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.52E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.55E+00 mg/kg 9.35E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.05E-10
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.41E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.09E-08
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 5.36E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.17E-08
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.42 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER OLDER CHILD (7 TO <14)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to < 14
(3 years) (a)

Sediment Accessible RM 6-9 Ingestion
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 1.72E-09 mg/kg-day 7.30E-01 kg-day/mg 3 3.77E-09

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 2.06E-09 mg/kg-day 7.30E+00 kg-day/mg 3 4.51E-08
Benzo(b)fluoranthene 4.99E+00 mg/kg 2.50E-09 mg/kg-day 7.30E-01 kg-day/mg 3 5.47E-09
Benzo(k)fluoranthene 2.29E+00 mg/kg 1.15E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.51E-10
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 2.15E-09 mg/kg-day 7.30E-03 kg-day/mg 3 4.70E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.75E+00 mg/kg 2.38E-09 mg/kg-day 7.30E-03 kg-day/mg 3 5.22E-11
Dibenz(a,h)anthracene 4.91E-01 mg/kg 2.46E-10 mg/kg-day 7.30E+00 kg-day/mg 3 5.39E-09
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 1.21E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.65E-09
Trichloroethene 3.50E-03 mg/kg 1.75E-12 mg/kg-day 4.60E-02 kg-day/mg 3 2.42E-13

Sediment Accessible RM 6-9 Dermal
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 7.06E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.55E-08

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 8.45E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.85E-07
Benzo(b)fluoranthene 4.99E+00 mg/kg 1.02E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.24E-08
Benzo(k)fluoranthene 2.29E+00 mg/kg 4.70E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.03E-09
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 8.80E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.93E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.75E+00 mg/kg 9.77E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.14E-10
Dibenz(a,h)anthracene 4.91E-01 mg/kg 1.01E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.21E-08
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 4.97E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.09E-08
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA

Sediment Accessible RM 9-12 Ingestion
Surface Benzo(a)anthracene 4.92E+00 mg/kg 2.46E-09 mg/kg-day 7.30E-01 kg-day/mg 3 5.40E-09

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 2.66E-09 mg/kg-day 7.30E+00 kg-day/mg 3 5.83E-08
Benzo(b)fluoranthene 6.65E+00 mg/kg 3.33E-09 mg/kg-day 7.30E-01 kg-day/mg 3 7.30E-09
Benzo(k)fluoranthene 3.13E+00 mg/kg 1.57E-09 mg/kg-day 7.30E-02 kg-day/mg 3 3.43E-10
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 1.43E-09 mg/kg-day 7.30E-03 kg-day/mg 3 3.14E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.34E+00 mg/kg 2.18E-09 mg/kg-day 7.30E-03 kg-day/mg 3 4.77E-11
Dibenz(a,h)anthracene 4.54E-01 mg/kg 2.28E-10 mg/kg-day 7.30E+00 kg-day/mg 3 4.98E-09
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.03E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.25E-09
Trichloroethene 6.00E-03 mg/kg 3.01E-12 mg/kg-day 4.60E-02 kg-day/mg 3 4.15E-13

Sediment Accessible RM 9-12 Dermal
Surface Benzo(a)anthracene 4.92E+00 mg/kg 1.01E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.21E-08

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 1.09E-08 mg/kg-day 7.30E+00 kg-day/mg 3 2.39E-07
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.37E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.99E-08
Benzo(k)fluoranthene 3.13E+00 mg/kg 6.42E-09 mg/kg-day 7.30E-02 kg-day/mg 3 1.41E-09
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 5.88E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.29E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 4.34E+00 mg/kg 8.93E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.95E-10
Dibenz(a,h)anthracene 4.54E-01 mg/kg 9.33E-10 mg/kg-day 7.30E+00 kg-day/mg 3 2.04E-08
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 4.21E-09 mg/kg-day 7.30E-01 kg-day/mg 3 9.22E-09
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.42 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER OLDER CHILD (7 TO <14)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to < 14
(3 years) (a)

Sediment Accessible RM 12-15 Ingestion
Surface Benzo(a)anthracene 2.57E+00 mg/kg 1.29E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.82E-09

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 1.52E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.34E-08
Benzo(b)fluoranthene 3.75E+00 mg/kg 1.88E-09 mg/kg-day 7.30E-01 kg-day/mg 3 4.12E-09
Benzo(k)fluoranthene 1.73E+00 mg/kg 8.68E-10 mg/kg-day 7.30E-02 kg-day/mg 3 1.90E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 8.31E-10 mg/kg-day 7.30E-03 kg-day/mg 3 1.82E-11
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND
Chrysene 3.60E+00 mg/kg 1.81E-09 mg/kg-day 7.30E-03 kg-day/mg 3 3.95E-11
Dibenz(a,h)anthracene 3.29E-01 mg/kg 1.65E-10 mg/kg-day 7.30E+00 kg-day/mg 3 3.61E-09
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 9.46E-10 mg/kg-day 7.30E-01 kg-day/mg 3 2.07E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 12-15 Dermal
Surface Benzo(a)anthracene 2.57E+00 mg/kg 5.29E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.16E-08

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 6.25E-09 mg/kg-day 7.30E+00 kg-day/mg 3 1.37E-07
Benzo(b)fluoranthene 3.75E+00 mg/kg 7.70E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.69E-08
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.56E-09 mg/kg-day 7.30E-02 kg-day/mg 3 7.79E-10
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 3.41E-09 mg/kg-day 7.30E-03 kg-day/mg 3 7.46E-11
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 3 ND
Chrysene 3.60E+00 mg/kg 7.40E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.62E-10
Dibenz(a,h)anthracene 3.29E-01 mg/kg 6.76E-10 mg/kg-day 7.30E+00 kg-day/mg 3 1.48E-08
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 3.88E-09 mg/kg-day 7.30E-01 kg-day/mg 3 8.49E-09
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 3 ND

Sediment Accessible RM 15-17.4 Ingestion
Surface Benzo(a)anthracene 4.16E+00 mg/kg 2.09E-09 mg/kg-day 7.30E-01 kg-day/mg 3 4.57E-09

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 2.41E-09 mg/kg-day 7.30E+00 kg-day/mg 3 5.28E-08
Benzo(b)fluoranthene 4.82E+00 mg/kg 2.41E-09 mg/kg-day 7.30E-01 kg-day/mg 3 5.28E-09
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.09E-09 mg/kg-day 7.30E-02 kg-day/mg 3 2.39E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 1.34E-09 mg/kg-day 7.30E-03 kg-day/mg 3 2.93E-11
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 5.04E+00 mg/kg 2.53E-09 mg/kg-day 7.30E-03 kg-day/mg 3 5.53E-11
Dibenz(a,h)anthracene 8.86E-01 mg/kg 4.44E-10 mg/kg-day 7.30E+00 kg-day/mg 3 9.72E-09
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 1.12E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.46E-09
Trichloroethene 3.00E-04 mg/kg 1.50E-13 mg/kg-day 4.60E-02 kg-day/mg 3 2.07E-14

Sediment Accessible RM 15-17.4 Dermal
Surface Benzo(a)anthracene 4.16E+00 mg/kg 8.55E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.87E-08

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 9.89E-09 mg/kg-day 7.30E+00 kg-day/mg 3 2.17E-07
Benzo(b)fluoranthene 4.82E+00 mg/kg 9.89E-09 mg/kg-day 7.30E-01 kg-day/mg 3 2.17E-08
Benzo(k)fluoranthene 2.18E+00 mg/kg 4.48E-09 mg/kg-day 7.30E-02 kg-day/mg 3 9.80E-10
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 5.49E-09 mg/kg-day 7.30E-03 kg-day/mg 3 1.20E-10
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 3 NA
Chrysene 5.04E+00 mg/kg 1.04E-08 mg/kg-day 7.30E-03 kg-day/mg 3 2.27E-10
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.82E-09 mg/kg-day 7.30E+00 kg-day/mg 3 3.99E-08
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 4.61E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.01E-08
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 3 NA
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TABLE 7.42 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER OLDER CHILD (7 TO <14)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 7 to < 14
(3 years) (a)

Surface Water Surface Water Sitewide Ingestion
Benzo(a)anthracene 2.93E-05 mg/L 2.20E-11 mg/kg-day 7.30E-01 kg-day/mg 3 4.82E-11
Benzo(a)pyrene 4.54E-05 mg/L 3.41E-11 mg/kg-day 7.30E+00 kg-day/mg 3 7.47E-10
Benzo(b)fluoranthene 6.44E-05 mg/L 4.84E-11 mg/kg-day 7.30E-01 kg-day/mg 3 1.06E-10
Dibenz(a,h)anthracene 8.90E-06 mg/L 6.69E-12 mg/kg-day 7.30E+00 kg-day/mg 3 1.47E-10
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 2.45E-11 mg/kg-day 7.30E-01 kg-day/mg 3 5.37E-11
Trichloroethene 2.14E-04 mg/L 1.61E-10 mg/kg-day 4.60E-02 kg-day/mg 3 2.22E-11

Surface Water Surface Water Sitewide Dermal
Benzo(a)anthracene 2.93E-05 mg/L 5.29E-09 mg/kg-day 7.30E-01 kg-day/mg 3 1.16E-08
Benzo(a)pyrene 4.54E-05 mg/L 1.40E-08 mg/kg-day 7.30E+00 kg-day/mg 3 3.06E-07
Benzo(b)fluoranthene 6.44E-05 mg/L 2.01E-08 mg/kg-day 7.30E-01 kg-day/mg 3 4.41E-08
Dibenz(a,h)anthracene 8.90E-06 mg/L 4.25E-09 mg/kg-day 7.30E+00 kg-day/mg 3 9.30E-08
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.06E-08 mg/kg-day 7.30E-01 kg-day/mg 3 2.32E-08
Trichloroethene 2.14E-04 mg/L 5.21E-10 mg/kg-day 4.60E-02 kg-day/mg 3 7.19E-11

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
CTE - Central Tendency Exposure.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.

[(Risk for Ages 7 to <14) x 3 years]
Total Exposure Duration (3 years)*

*The total exposure duration was assumed to occur during the latter part of the receptor age range for CTE scenarios for determination of ADAFs.
The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(a) Total risk = 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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TABLE 7.43 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER TEEN (14 TO < 19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)
Sediment Accessible Sitewide Ingestion

Surface Benzo(a)anthracene 3.32E+00 mg/kg 2.95E-10 mg/kg-day 7.30E-01 kg-day/mg 1 2.16E-10
Sediment Benzo(a)pyrene 3.84E+00 mg/kg 3.42E-10 mg/kg-day 7.30E+00 kg-day/mg 1 2.49E-09

Benzo(b)fluoranthene 4.52E+00 mg/kg 4.02E-10 mg/kg-day 7.30E-01 kg-day/mg 1 2.94E-10
Benzo(k)fluoranthene 2.10E+00 mg/kg 1.87E-10 mg/kg-day 7.30E-02 kg-day/mg 1 1.36E-11
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 3.09E-10 mg/kg-day 7.30E-03 kg-day/mg 1 2.25E-12
Chromium, hexavalent 7.78E+00 mg/kg 6.92E-10 mg/kg-day 5.00E-01 kg-day/mg 1 3.46E-10
Chrysene 4.53E+00 mg/kg 4.03E-10 mg/kg-day 7.30E-03 kg-day/mg 1 2.94E-12
Dibenz(a,h)anthracene 3.97E-01 mg/kg 3.53E-11 mg/kg-day 7.30E+00 kg-day/mg 1 2.58E-10
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 2.00E-10 mg/kg-day 7.30E-01 kg-day/mg 1 1.46E-10
Trichloroethene 1.63E-03 mg/kg 1.45E-13 mg/kg-day 4.60E-02 kg-day/mg 1 6.67E-15

Sediment Accessible Sitewide Dermal
Surface Benzo(a)anthracene 3.32E+00 mg/kg 6.12E-10 mg/kg-day 7.30E-01 kg-day/mg 1 4.47E-10

Sediment Benzo(a)pyrene 3.84E+00 mg/kg 7.08E-10 mg/kg-day 7.30E+00 kg-day/mg 1 5.17E-09
Benzo(b)fluoranthene 4.52E+00 mg/kg 8.33E-10 mg/kg-day 7.30E-01 kg-day/mg 1 6.08E-10
Benzo(k)fluoranthene 2.10E+00 mg/kg 3.87E-10 mg/kg-day 7.30E-02 kg-day/mg 1 2.83E-11
C2-Benzanthracene/chrysenes 3.47E+00 mg/kg 6.39E-10 mg/kg-day 7.30E-03 kg-day/mg 1 4.67E-12
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 1 NA
Chrysene 4.53E+00 mg/kg 8.35E-10 mg/kg-day 7.30E-03 kg-day/mg 1 6.09E-12
Dibenz(a,h)anthracene 3.97E-01 mg/kg 7.32E-11 mg/kg-day 7.30E+00 kg-day/mg 1 5.34E-10
Indeno(1,2,3-cd)pyrene 2.25E+00 mg/kg 4.15E-10 mg/kg-day 7.30E-01 kg-day/mg 1 3.03E-10
Trichloroethene 1.63E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 1 NA

Sediment Accessible RM 0-3 Ingestion
Surface Benzo(a)anthracene 2.70E+00 mg/kg 2.40E-10 mg/kg-day 7.30E-01 kg-day/mg 1 1.75E-10

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 3.26E-10 mg/kg-day 7.30E+00 kg-day/mg 1 2.38E-09
Benzo(b)fluoranthene 3.70E+00 mg/kg 3.29E-10 mg/kg-day 7.30E-01 kg-day/mg 1 2.40E-10
Benzo(k)fluoranthene 2.04E+00 mg/kg 1.82E-10 mg/kg-day 7.30E-02 kg-day/mg 1 1.33E-11
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 2.57E-10 mg/kg-day 7.30E-03 kg-day/mg 1 1.88E-12
Chromium, hexavalent 7.78E+00 mg/kg 6.92E-10 mg/kg-day 5.00E-01 kg-day/mg 1 3.46E-10
Chrysene 3.65E+00 mg/kg 3.25E-10 mg/kg-day 7.30E-03 kg-day/mg 1 2.37E-12
Dibenz(a,h)anthracene 4.16E-01 mg/kg 3.70E-11 mg/kg-day 7.30E+00 kg-day/mg 1 2.70E-10
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 1.76E-10 mg/kg-day 7.30E-01 kg-day/mg 1 1.29E-10
Trichloroethene 2.10E-03 mg/kg 1.87E-13 mg/kg-day 4.60E-02 kg-day/mg 1 8.59E-15

Sediment Accessible RM 0-3 Dermal
Surface Benzo(a)anthracene 2.70E+00 mg/kg 4.98E-10 mg/kg-day 7.30E-01 kg-day/mg 1 3.63E-10

Sediment Benzo(a)pyrene 3.66E+00 mg/kg 6.75E-10 mg/kg-day 7.30E+00 kg-day/mg 1 4.92E-09
Benzo(b)fluoranthene 3.70E+00 mg/kg 6.82E-10 mg/kg-day 7.30E-01 kg-day/mg 1 4.98E-10
Benzo(k)fluoranthene 2.04E+00 mg/kg 3.76E-10 mg/kg-day 7.30E-02 kg-day/mg 1 2.75E-11
C2-Benzanthracene/chrysenes 2.89E+00 mg/kg 5.33E-10 mg/kg-day 7.30E-03 kg-day/mg 1 3.89E-12
Chromium, hexavalent 7.78E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 1 NA
Chrysene 3.65E+00 mg/kg 6.73E-10 mg/kg-day 7.30E-03 kg-day/mg 1 4.91E-12
Dibenz(a,h)anthracene 4.16E-01 mg/kg 7.67E-11 mg/kg-day 7.30E+00 kg-day/mg 1 5.60E-10
Indeno(1,2,3-cd)pyrene 1.98E+00 mg/kg 3.65E-10 mg/kg-day 7.30E-01 kg-day/mg 1 2.67E-10
Trichloroethene 2.10E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 1 NA

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 14 to < 19
(3 years) (a)
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TABLE 7.43 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER TEEN (14 TO < 19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 14 to < 19
(3 years) (a)

Sediment Accessible RM 3-6 Ingestion
Surface Benzo(a)anthracene 4.66E+00 mg/kg 4.14E-10 mg/kg-day 7.30E-01 kg-day/mg 1 3.02E-10

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 3.49E-10 mg/kg-day 7.30E+00 kg-day/mg 1 2.55E-09
Benzo(b)fluoranthene 4.39E+00 mg/kg 3.90E-10 mg/kg-day 7.30E-01 kg-day/mg 1 2.85E-10
Benzo(k)fluoranthene 1.97E+00 mg/kg 1.76E-10 mg/kg-day 7.30E-02 kg-day/mg 1 1.28E-11
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 1.00E-09 mg/kg-day 7.30E-03 kg-day/mg 1 7.33E-12
Chromium, hexavalent 5.39E+00 mg/kg 4.79E-10 mg/kg-day 5.00E-01 kg-day/mg 1 2.40E-10
Chrysene 7.01E+00 mg/kg 6.23E-10 mg/kg-day 7.30E-03 kg-day/mg 1 4.55E-12
Dibenz(a,h)anthracene 4.09E-01 mg/kg 3.64E-11 mg/kg-day 7.30E+00 kg-day/mg 1 2.66E-10
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 2.07E-10 mg/kg-day 7.30E-01 kg-day/mg 1 1.51E-10
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 1 ND

Sediment Accessible RM 3-6 Dermal
Surface Benzo(a)anthracene 4.66E+00 mg/kg 8.58E-10 mg/kg-day 7.30E-01 kg-day/mg 1 6.26E-10

Sediment Benzo(a)pyrene 3.92E+00 mg/kg 7.23E-10 mg/kg-day 7.30E+00 kg-day/mg 1 5.28E-09
Benzo(b)fluoranthene 4.39E+00 mg/kg 8.09E-10 mg/kg-day 7.30E-01 kg-day/mg 1 5.90E-10
Benzo(k)fluoranthene 1.97E+00 mg/kg 3.64E-10 mg/kg-day 7.30E-02 kg-day/mg 1 2.66E-11
C2-Benzanthracene/chrysenes 1.13E+01 mg/kg 2.08E-09 mg/kg-day 7.30E-03 kg-day/mg 1 1.52E-11
Chromium, hexavalent 5.39E+00 mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 1 NA
Chrysene 7.01E+00 mg/kg 1.29E-09 mg/kg-day 7.30E-03 kg-day/mg 1 9.43E-12
Dibenz(a,h)anthracene 4.09E-01 mg/kg 7.54E-11 mg/kg-day 7.30E+00 kg-day/mg 1 5.50E-10
Indeno(1,2,3-cd)pyrene 2.32E+00 mg/kg 4.28E-10 mg/kg-day 7.30E-01 kg-day/mg 1 3.13E-10
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 1 ND

Sediment Accessible RM 6-9 Ingestion
Surface Benzo(a)anthracene 3.26E+00 mg/kg 2.90E-10 mg/kg-day 7.30E-01 kg-day/mg 1 2.12E-10

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 4.38E-10 mg/kg-day 7.30E+00 kg-day/mg 1 3.20E-09
Benzo(b)fluoranthene 6.09E+00 mg/kg 5.42E-10 mg/kg-day 7.30E-01 kg-day/mg 1 3.96E-10
Benzo(k)fluoranthene 2.13E+00 mg/kg 1.89E-10 mg/kg-day 7.30E-02 kg-day/mg 1 1.38E-11
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 4.97E-10 mg/kg-day 7.30E-03 kg-day/mg 1 3.63E-12
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 1 NA
Chrysene 4.55E+00 mg/kg 4.05E-10 mg/kg-day 7.30E-03 kg-day/mg 1 2.96E-12
Dibenz(a,h)anthracene 6.86E-01 mg/kg 6.10E-11 mg/kg-day 7.30E+00 kg-day/mg 1 4.45E-10
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 2.32E-10 mg/kg-day 7.30E-01 kg-day/mg 1 1.69E-10
Trichloroethene 5.00E-03 mg/kg 4.45E-13 mg/kg-day 4.60E-02 kg-day/mg 1 2.05E-14

Sediment Accessible RM 6-9 Dermal
Surface Benzo(a)anthracene 3.26E+00 mg/kg 6.01E-10 mg/kg-day 7.30E-01 kg-day/mg 1 4.38E-10

Sediment Benzo(a)pyrene 4.93E+00 mg/kg 9.08E-10 mg/kg-day 7.30E+00 kg-day/mg 1 6.63E-09
Benzo(b)fluoranthene 6.09E+00 mg/kg 1.12E-09 mg/kg-day 7.30E-01 kg-day/mg 1 8.19E-10
Benzo(k)fluoranthene 2.13E+00 mg/kg 3.92E-10 mg/kg-day 7.30E-02 kg-day/mg 1 2.86E-11
C2-Benzanthracene/chrysenes 5.59E+00 mg/kg 1.03E-09 mg/kg-day 7.30E-03 kg-day/mg 1 7.52E-12
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 1 NA
Chrysene 4.55E+00 mg/kg 8.39E-10 mg/kg-day 7.30E-03 kg-day/mg 1 6.12E-12
Dibenz(a,h)anthracene 6.86E-01 mg/kg 1.26E-10 mg/kg-day 7.30E+00 kg-day/mg 1 9.23E-10
Indeno(1,2,3-cd)pyrene 2.61E+00 mg/kg 4.81E-10 mg/kg-day 7.30E-01 kg-day/mg 1 3.51E-10
Trichloroethene 5.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 1 NA
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TABLE 7.43 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER TEEN (14 TO < 19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 14 to < 19
(3 years) (a)

Sediment Accessible RM 6-9 Ingestion
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 3.06E-10 mg/kg-day 7.30E-01 kg-day/mg 1 2.23E-10

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 3.66E-10 mg/kg-day 7.30E+00 kg-day/mg 1 2.67E-09
Benzo(b)fluoranthene 4.99E+00 mg/kg 4.43E-10 mg/kg-day 7.30E-01 kg-day/mg 1 3.24E-10
Benzo(k)fluoranthene 2.29E+00 mg/kg 2.03E-10 mg/kg-day 7.30E-02 kg-day/mg 1 1.48E-11
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 3.81E-10 mg/kg-day 7.30E-03 kg-day/mg 1 2.78E-12
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 1 NA
Chrysene 4.75E+00 mg/kg 4.23E-10 mg/kg-day 7.30E-03 kg-day/mg 1 3.09E-12
Dibenz(a,h)anthracene 4.91E-01 mg/kg 4.37E-11 mg/kg-day 7.30E+00 kg-day/mg 1 3.19E-10
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 2.15E-10 mg/kg-day 7.30E-01 kg-day/mg 1 1.57E-10
Trichloroethene 3.50E-03 mg/kg 3.11E-13 mg/kg-day 4.60E-02 kg-day/mg 1 1.43E-14

Sediment Accessible RM 6-9 Dermal
Surface East Bank Benzo(a)anthracene 3.44E+00 mg/kg 6.33E-10 mg/kg-day 7.30E-01 kg-day/mg 1 4.62E-10

Sediment Benzo(a)pyrene 4.11E+00 mg/kg 7.58E-10 mg/kg-day 7.30E+00 kg-day/mg 1 5.53E-09
Benzo(b)fluoranthene 4.99E+00 mg/kg 9.19E-10 mg/kg-day 7.30E-01 kg-day/mg 1 6.71E-10
Benzo(k)fluoranthene 2.29E+00 mg/kg 4.21E-10 mg/kg-day 7.30E-02 kg-day/mg 1 3.08E-11
C2-Benzanthracene/chrysenes 4.29E+00 mg/kg 7.90E-10 mg/kg-day 7.30E-03 kg-day/mg 1 5.76E-12
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 1 NA
Chrysene 4.75E+00 mg/kg 8.76E-10 mg/kg-day 7.30E-03 kg-day/mg 1 6.40E-12
Dibenz(a,h)anthracene 4.91E-01 mg/kg 9.05E-11 mg/kg-day 7.30E+00 kg-day/mg 1 6.61E-10
Indeno(1,2,3-cd)pyrene 2.42E+00 mg/kg 4.45E-10 mg/kg-day 7.30E-01 kg-day/mg 1 3.25E-10
Trichloroethene 3.50E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 1 NA

Sediment Accessible RM 9-12 Ingestion
Surface Benzo(a)anthracene 4.92E+00 mg/kg 4.37E-10 mg/kg-day 7.30E-01 kg-day/mg 1 3.19E-10

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 4.73E-10 mg/kg-day 7.30E+00 kg-day/mg 1 3.45E-09
Benzo(b)fluoranthene 6.65E+00 mg/kg 5.91E-10 mg/kg-day 7.30E-01 kg-day/mg 1 4.32E-10
Benzo(k)fluoranthene 3.13E+00 mg/kg 2.78E-10 mg/kg-day 7.30E-02 kg-day/mg 1 2.03E-11
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 2.54E-10 mg/kg-day 7.30E-03 kg-day/mg 1 1.86E-12
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 1 NA
Chrysene 4.34E+00 mg/kg 3.86E-10 mg/kg-day 7.30E-03 kg-day/mg 1 2.82E-12
Dibenz(a,h)anthracene 4.54E-01 mg/kg 4.04E-11 mg/kg-day 7.30E+00 kg-day/mg 1 2.95E-10
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 1.82E-10 mg/kg-day 7.30E-01 kg-day/mg 1 1.33E-10
Trichloroethene 6.00E-03 mg/kg 5.34E-13 mg/kg-day 4.60E-02 kg-day/mg 1 2.46E-14

Sediment Accessible RM 9-12 Dermal
Surface Benzo(a)anthracene 4.92E+00 mg/kg 9.06E-10 mg/kg-day 7.30E-01 kg-day/mg 1 6.61E-10

Sediment Benzo(a)pyrene 5.32E+00 mg/kg 9.79E-10 mg/kg-day 7.30E+00 kg-day/mg 1 7.15E-09
Benzo(b)fluoranthene 6.65E+00 mg/kg 1.22E-09 mg/kg-day 7.30E-01 kg-day/mg 1 8.94E-10
Benzo(k)fluoranthene 3.13E+00 mg/kg 5.76E-10 mg/kg-day 7.30E-02 kg-day/mg 1 4.21E-11
C2-Benzanthracene/chrysenes 2.86E+00 mg/kg 5.27E-10 mg/kg-day 7.30E-03 kg-day/mg 1 3.85E-12
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 1 NA
Chrysene 4.34E+00 mg/kg 8.01E-10 mg/kg-day 7.30E-03 kg-day/mg 1 5.84E-12
Dibenz(a,h)anthracene 4.54E-01 mg/kg 8.37E-11 mg/kg-day 7.30E+00 kg-day/mg 1 6.11E-10
Indeno(1,2,3-cd)pyrene 2.05E+00 mg/kg 3.77E-10 mg/kg-day 7.30E-01 kg-day/mg 1 2.76E-10
Trichloroethene 6.00E-03 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 1 NA
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TABLE 7.43 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER TEEN (14 TO < 19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 14 to < 19
(3 years) (a)

Sediment Accessible RM 12-15 Ingestion
Surface Benzo(a)anthracene 2.57E+00 mg/kg 2.29E-10 mg/kg-day 7.30E-01 kg-day/mg 1 1.67E-10

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 2.70E-10 mg/kg-day 7.30E+00 kg-day/mg 1 1.97E-09
Benzo(b)fluoranthene 3.75E+00 mg/kg 3.34E-10 mg/kg-day 7.30E-01 kg-day/mg 1 2.44E-10
Benzo(k)fluoranthene 1.73E+00 mg/kg 1.54E-10 mg/kg-day 7.30E-02 kg-day/mg 1 1.12E-11
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 1.48E-10 mg/kg-day 7.30E-03 kg-day/mg 1 1.08E-12
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 1 ND
Chrysene 3.60E+00 mg/kg 3.20E-10 mg/kg-day 7.30E-03 kg-day/mg 1 2.34E-12
Dibenz(a,h)anthracene 3.29E-01 mg/kg 2.93E-11 mg/kg-day 7.30E+00 kg-day/mg 1 2.14E-10
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 1.68E-10 mg/kg-day 7.30E-01 kg-day/mg 1 1.23E-10
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 1 ND

Sediment Accessible RM 12-15 Dermal
Surface Benzo(a)anthracene 2.57E+00 mg/kg 4.74E-10 mg/kg-day 7.30E-01 kg-day/mg 1 3.46E-10

Sediment Benzo(a)pyrene 3.04E+00 mg/kg 5.60E-10 mg/kg-day 7.30E+00 kg-day/mg 1 4.09E-09
Benzo(b)fluoranthene 3.75E+00 mg/kg 6.91E-10 mg/kg-day 7.30E-01 kg-day/mg 1 5.04E-10
Benzo(k)fluoranthene 1.73E+00 mg/kg 3.19E-10 mg/kg-day 7.30E-02 kg-day/mg 1 2.33E-11
C2-Benzanthracene/chrysenes 1.66E+00 mg/kg 3.06E-10 mg/kg-day 7.30E-03 kg-day/mg 1 2.23E-12
Chromium, hexavalent ND mg/kg ND mg/kg-day 5.00E-01 kg-day/mg 1 ND
Chrysene 3.60E+00 mg/kg 6.64E-10 mg/kg-day 7.30E-03 kg-day/mg 1 4.85E-12
Dibenz(a,h)anthracene 3.29E-01 mg/kg 6.06E-11 mg/kg-day 7.30E+00 kg-day/mg 1 4.43E-10
Indeno(1,2,3-cd)pyrene 1.89E+00 mg/kg 3.48E-10 mg/kg-day 7.30E-01 kg-day/mg 1 2.54E-10
Trichloroethene ND mg/kg ND mg/kg-day 4.60E-02 kg-day/mg 1 ND

Sediment Accessible RM 15-17.4 Ingestion
Surface Benzo(a)anthracene 4.16E+00 mg/kg 3.70E-10 mg/kg-day 7.30E-01 kg-day/mg 1 2.70E-10

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 4.28E-10 mg/kg-day 7.30E+00 kg-day/mg 1 3.13E-09
Benzo(b)fluoranthene 4.82E+00 mg/kg 4.28E-10 mg/kg-day 7.30E-01 kg-day/mg 1 3.13E-10
Benzo(k)fluoranthene 2.18E+00 mg/kg 1.94E-10 mg/kg-day 7.30E-02 kg-day/mg 1 1.41E-11
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 2.38E-10 mg/kg-day 7.30E-03 kg-day/mg 1 1.73E-12
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 1 NA
Chrysene 5.04E+00 mg/kg 4.48E-10 mg/kg-day 7.30E-03 kg-day/mg 1 3.27E-12
Dibenz(a,h)anthracene 8.86E-01 mg/kg 7.88E-11 mg/kg-day 7.30E+00 kg-day/mg 1 5.75E-10
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 2.00E-10 mg/kg-day 7.30E-01 kg-day/mg 1 1.46E-10
Trichloroethene 3.00E-04 mg/kg 2.67E-14 mg/kg-day 4.60E-02 kg-day/mg 1 1.23E-15

Sediment Accessible RM 15-17.4 Dermal
Surface Benzo(a)anthracene 4.16E+00 mg/kg 7.67E-10 mg/kg-day 7.30E-01 kg-day/mg 1 5.60E-10

Sediment Benzo(a)pyrene 4.82E+00 mg/kg 8.87E-10 mg/kg-day 7.30E+00 kg-day/mg 1 6.48E-09
Benzo(b)fluoranthene 4.82E+00 mg/kg 8.87E-10 mg/kg-day 7.30E-01 kg-day/mg 1 6.48E-10
Benzo(k)fluoranthene 2.18E+00 mg/kg 4.02E-10 mg/kg-day 7.30E-02 kg-day/mg 1 2.93E-11
C2-Benzanthracene/chrysenes 2.67E+00 mg/kg 4.92E-10 mg/kg-day 7.30E-03 kg-day/mg 1 3.59E-12
Chromium, hexavalent NA mg/kg NA mg/kg-day 5.00E-01 kg-day/mg 1 NA
Chrysene 5.04E+00 mg/kg 9.29E-10 mg/kg-day 7.30E-03 kg-day/mg 1 6.78E-12
Dibenz(a,h)anthracene 8.86E-01 mg/kg 1.63E-10 mg/kg-day 7.30E+00 kg-day/mg 1 1.19E-09
Indeno(1,2,3-cd)pyrene 2.24E+00 mg/kg 4.13E-10 mg/kg-day 7.30E-01 kg-day/mg 1 3.02E-10
Trichloroethene 3.00E-04 mg/kg NA mg/kg-day 4.60E-02 kg-day/mg 1 NA
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TABLE 7.43 CTE
CALCULATION OF CHEMICAL CANCER RISKS FOR POTENTIALLY MUTAGENIC COPCS - BOATER TEEN (14 TO < 19)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Exposure Exposure Exposure Chemical of EPC

Medium Medium Point Route Potential Concern Value Units Value Units Value Units ADAF Risk (a)

Intake/Exposure Concentration CSF
Cancer Risk Calculations

Age 14 to < 19
(3 years) (a)

Surface Water Surface Water Sitewide Ingestion
Benzo(a)anthracene 2.93E-05 mg/L 1.37E-10 mg/kg-day 7.30E-01 kg-day/mg 1 9.99E-11
Benzo(a)pyrene 4.54E-05 mg/L 2.12E-10 mg/kg-day 7.30E+00 kg-day/mg 1 1.55E-09
Benzo(b)fluoranthene 6.44E-05 mg/L 3.01E-10 mg/kg-day 7.30E-01 kg-day/mg 1 2.20E-10
Dibenz(a,h)anthracene 8.90E-06 mg/L 4.16E-11 mg/kg-day 7.30E+00 kg-day/mg 1 3.03E-10
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 1.52E-10 mg/kg-day 7.30E-01 kg-day/mg 1 1.11E-10
Trichloroethene 2.14E-04 mg/L 9.99E-10 mg/kg-day 4.60E-02 kg-day/mg 1 4.60E-11

Surface Water Surface Water Sitewide Dermal
Benzo(a)anthracene 2.93E-05 mg/L 1.66E-08 mg/kg-day 7.30E-01 kg-day/mg 1 1.21E-08
Benzo(a)pyrene 4.54E-05 mg/L 4.39E-08 mg/kg-day 7.30E+00 kg-day/mg 1 3.20E-07
Benzo(b)fluoranthene 6.44E-05 mg/L 6.32E-08 mg/kg-day 7.30E-01 kg-day/mg 1 4.61E-08
Dibenz(a,h)anthracene 8.90E-06 mg/L 1.33E-08 mg/kg-day 7.30E+00 kg-day/mg 1 9.73E-08
Indeno(1,2,3-cd)pyrene 3.26E-05 mg/L 3.32E-08 mg/kg-day 7.30E-01 kg-day/mg 1 2.43E-08
Trichloroethene 2.14E-04 mg/L 1.64E-09 mg/kg-day 4.60E-02 kg-day/mg 1 7.53E-11

Notes: 
ADAF - Age-Dependent Adjustment Factor.
CSF - Cancer Slope Factor.
CTE - Central Tendency Exposure.
EPC - Exposure Point Concentration.
mg/kg-day - Milligrams per Kilogram per day.
mg/L - Milligrams per liter.
NA - Not Analyzed/Not Applicable.
ND - Not Detected.

[(Risk for Ages 14 to <19) x 3 years]
Total Exposure Duration (3 years)*

*The total exposure duration was assumed to occur during the latter part of the receptor age range for CTE scenarios for determination of ADAFs.
The total risks in this table may vary slightly from those in its companion table, which were calculated using a programatic tool,  due to rounding in the handling of the ADAF.

(a) Total risk = 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System 
(IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially 
carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in 
the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC 
Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and 
potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the 
BHHRA.
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APPENDIX I 
RAGS PART D TABLE 9 SERIES 
CALCULATION OF CHEMICAL RISKS 

AND NONCANCER HAZARDS 

Page 1 of 2 

Reasonable Maximum Exposure (RME) Tables 

Table 9.1 RME Angler (Child 1 to <7 years) – RME Mixed Fish Diet 
Table 9.2 RME Angler (Adolescent 7 to <19 years) – RME Mixed Fish Diet 
Table 9.3 RME Angler (Adult) – RME Mixed Fish Diet 
Table 9.4 RME Angler (Combined Child/Adult) – RME Mixed Fish Diet 
Table 9.5 RME Angler (Child 1 to <7 years) – Crab Muscle & Hepatopancreas 
Table 9.6 RME Angler (Adolescent 7 to <19 years) – Crab Muscle & Hepatopancreas 
Table 9.7 RME Angler (Adult) – Crab Muscle & Hepatopancreas 
Table 9.8 RME Angler (Combined Child/Adult) – Crab Muscle & Hepatopancreas 
Table 9.9 RME Swimmer (Child 1 to <7 years) 
Table 9.10 RME Swimmer (Adolescent 7 to <19 years) 
Table 9.11 RME Swimmer (Adult) 
Table 9.12 RME Swimmer (Combined Child/Adult) 
Table 9.13 RME Wader (Child 1 to <7 years) 
Table 9.14 RME Wader (Adolescent 7 to <19 years) 
Table 9.15 RME Wader (Adult) 
Table 9.16 RME Wader (Combined Child/Adult) 
Table 9.17 RME Boater (Older Child 7 to <14 years) 
Table 9.18 RME Boater (Teen 14 to <19 years) 
Table 9.19 RME Boater (Adult) 
Table 9.20 RME Worker (Adult) 
Table 9.21 RME Angler (Adolescent 7 to <19 years) – Accessible Surface Sediment by River Mile 
Table 9.22 RME Angler (Adult) – Accessible Surface Sediment by River Mile 
Table 9.23 RME Angler (Combined Child/Adult) – Accessible Surface Sediment by River Mile 
Table 9.24 RME Swimmer (Child 1 to <7 years) – Accessible Surface Sediment by River Mile 
Table 9.25 RME Swimmer (Adolescent 7 to <19 years) – Accessible Surface Sediment by River Mile
Table 9.26 RME Swimmer (Adult) – Accessible Surface Sediment by River Mile 
Table 9.27 RME Swimmer (Combined Child/Adult) – Accessible Surface Sediment by River Mile 
Table 9.28 RME Wader (Child 1 to <7 years) – Accessible Surface Sediment by River Mile 
Table 9.29 RME Wader (Adolescent 7 to <19 years) – Accessible Surface Sediment by River Mile 
Table 9.30 RME Wader (Adult) – Accessible Surface Sediment by River Mile 
Table 9.31 RME Wader (Combined Child/Adult) – Accessible Surface Sediment by River Mile 
Table 9.32 RME Boater (Older Child 7 to <14 years) – Accessible Surface Sediment by River Mile 
Table 9.33 RME Boater (Teen 14 to <19 years) – Accessible Surface Sediment by River Mile 
Table 9.34 RME Boater (Adult) – Accessible Surface Sediment by River Mile 
Table 9.35 RME Worker (Adult) – Accessible Surface Sediment by River Mile 
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APPENDIX I 
RAGS PART D TABLE 9 SERIES 
CALCULATION OF CHEMICAL RISKS 

AND NONCANCER HAZARDS 

Page 2 of 2 

Central Tendency Exposure (CTE) Tables 

Table 9.1 CTE Angler (Child 1 to <7 years) – RME Mixed Fish Diet 
Table 9.2 CTE Angler (Adolescent 7 to <19 years) – RME Mixed Fish Diet 
Table 9.3 CTE Angler (Adult) – RME Mixed Fish Diet 
Table 9.4 CTE Angler (Combined Child/Adult) – RME Mixed Fish Diet 
Table 9.5 CTE Angler (Child 1 to <7 years) – Crab Muscle & Hepatopancreas 
Table 9.6 CTE Angler (Adolescent 7 to <19 years) – Crab Muscle & Hepatopancreas 
Table 9.7 CTE Angler (Adult) – Crab Muscle & Hepatopancreas 
Table 9.8 CTE Angler (Combined Child/Adult) – Crab Muscle & Hepatopancreas 
Table 9.9 CTE Swimmer (Child 1 to <7 years) 
Table 9.10 CTE Swimmer (Adolescent 7 to <19 years) 
Table 9.11 CTE Swimmer (Adult) 
Table 9.12 CTE Swimmer (Combined Child/Adult) 
Table 9.13 CTE Wader (Child 1 to <7 years) 
Table 9.14 CTE Wader (Adolescent 7 to <19 years) 
Table 9.15 CTE Wader (Adult) 
Table 9.16 CTE Wader (Combined Child/Adult) 
Table 9.17 CTE Boater (Older Child 7 to <14 years) 
Table 9.18 CTE Boater (Teen 14 to <19 years) 
Table 9.19 CTE Boater (Adult) 
Table 9.20 CTE Worker (Adult) 
Table 9.21 CTE Angler (Adolescent 7 to <19 years) – Accessible Surface Sediment by River Mile 
Table 9.22 CTE Angler (Adult) – Accessible Surface Sediment by River Mile 
Table 9.23 CTE Angler (Combined Child/Adult) – Accessible Surface Sediment by River Mile 
Table 9.24 CTE Swimmer (Child 1 to <7 years) – Accessible Surface Sediment by River Mile 
Table 9.25 CTE Swimmer (Adolescent 7 to <19 years) – Accessible Surface Sediment by River Mile
Table 9.26 CTE Swimmer (Adult) – Accessible Surface Sediment by River Mile 
Table 9.27 CTE Swimmer (Combined Child/Adult) – Accessible Surface Sediment by River Mile 
Table 9.28 CTE Wader (Child 1 to <7 years) – Accessible Surface Sediment by River Mile 
Table 9.29 CTE Wader (Adolescent 7 to <19 years) – Accessible Surface Sediment by River Mile 
Table 9.30 CTE Wader (Adult) – Accessible Surface Sediment by River Mile 
Table 9.31 CTE Wader (Combined Child/Adult) – Accessible Surface Sediment by River Mile 
Table 9.32 CTE Boater (Older Child 7 to <14 years) – Accessible Surface Sediment by River Mile 
Table 9.33 CTE Boater (Teen 14 to <19 years) – Accessible Surface Sediment by River Mile 
Table 9.34 CTE Boater (Adult) – Accessible Surface Sediment by River Mile 
Table 9.35 CTE Worker (Adult) – Accessible Surface Sediment by River Mile 
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER CHILD (1 TO <7 years) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Tissue RME Mixed Fish SiteWide

4,4'-DDD 1.04E-06 NA 1.04E-06 Liver 1.01E-01 NA 1.01E-01
4,4'-DDE 2.52E-06 NA 2.52E-06 Liver 1.73E-01 NA 1.73E-01
4,4'-DDT 1.00E-07 NA 1.00E-07 Liver 6.86E-03 NA 6.86E-03
Aldrin 1.28E-07 NA 1.28E-07 Liver 2.93E-03 NA 2.93E-03
Antimony NA NA NA Mortality, Blood 6.22E-02 NA 6.22E-02
Benzo(a)anthracene 3.72E-07 NA 3.72E-07 NA NA NA NA
Benzo(a)pyrene 5.26E-07 NA 5.26E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.27E-07 NA 2.27E-07 Liver 9.47E-03 NA 9.47E-03
Chromium, total NA NA NA No effects observed 7.80E-05 NA 7.80E-05
cis-Chlordane 2.02E-06 NA 2.02E-06 Liver 1.34E-01 NA 1.34E-01
cis-Nonachlor 1.08E-06 NA 1.08E-06 Liver 7.18E-02 NA 7.18E-02
Cobalt NA NA NA Thyroid 4.40E-02 NA 4.40E-02
Dieldrin 2.22E-05 NA 2.22E-05 Liver 3.23E-01 NA 3.23E-01
Gamma-chlordane 5.03E-07 NA 5.03E-07 Liver 3.36E-02 NA 3.36E-02
Heptachlor epoxide 5.04E-06 NA 5.04E-06 Liver 4.97E-01 NA 4.97E-01
Hexachlorobenzene 5.32E-07 NA 5.32E-07 Liver 4.85E-03 NA 4.85E-03
Mercury, inorganic NA NA NA Immune 1.73E-01 NA 1.73E-01
Methyl mercury NA NA NA Neurological 2.16E+00 NA 2.16E+00
Oxychlordane 1.98E-06 NA 1.98E-06 Liver 1.32E-01 NA 1.32E-01
PCBs (non DLC) 2.20E-04 NA 2.20E-04 Eye, Nails, Immune 6.43E+01 NA 6.43E+01
PCBs, total 2.37E-04 NA 2.37E-04 Eye, Nails, Immune 6.90E+01 NA 6.90E+01
PCB-TEQ 1.87E-04 NA 1.87E-04 Reproductive, Developmental 2.08E+01 NA 2.08E+01
Selenium NA NA NA Skin, Nails, Hair, Behavioral 8.63E-02 NA 8.63E-02
TCDD-TEQ 9.22E-04 NA 9.22E-04 Reproductive, Developmental 1.02E+02 NA 1.02E+02
Thallium NA NA NA Hair 4.82E-01 NA 4.82E-01
trans-Nonachlor 8.36E-06 NA 8.36E-06 Liver 5.57E-01 NA 5.57E-01

Exposure Medium Total (Total PCBs) 1.21E-03 NA 1.21E-03 1.76E+02 NA 1.76E+02
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 1.38E-03 NA 1.38E-03 1.93E+02 NA 1.93E+02

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish (Total PCBs) (a) 1.21E-03 1.76E+02
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish  [PCB-TEQ & PCBs (non DLC)] (b) 1.38E-03 1.93E+02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER CHILD (1 TO <7 years) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a) RME Mixed Fish Diet  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 8.63E-02 0.00E+00 8.63E-02 Behavioral 8.63E-02 0.00E+00 8.63E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 6.22E-02 0.00E+00 6.22E-02 Blood 6.22E-02 0.00E+00 6.22E-02
Body Weight 0.00E+00 0.00E+00 0.00E+00 Body Weight 0.00E+00 0.00E+00 0.00E+00
Developmental 1.02E+02 0.00E+00 1.02E+02 Developmental 1.23E+02 0.00E+00 1.23E+02
Eye 6.90E+01 0.00E+00 6.90E+01 Eye 6.43E+01 0.00E+00 6.43E+01
Gastrointestinal 0.00E+00 0.00E+00 0.00E+00 Gastrointestinal 0.00E+00 0.00E+00 0.00E+00
Hair 5.69E-01 0.00E+00 5.69E-01 Hair 5.69E-01 0.00E+00 5.69E-01
Immune 6.92E+01 0.00E+00 6.92E+01 Immune 6.44E+01 0.00E+00 6.44E+01
Kidney 0.00E+00 0.00E+00 0.00E+00 Kidney 0.00E+00 0.00E+00 0.00E+00
Liver 2.05E+00 0.00E+00 2.05E+00 Liver 2.05E+00 0.00E+00 2.05E+00
Mortality 6.22E-02 0.00E+00 6.22E-02 Mortality 6.22E-02 0.00E+00 6.22E-02
Nails 6.91E+01 0.00E+00 6.91E+01 Nails 6.44E+01 0.00E+00 6.44E+01
Neurological 2.16E+00 0.00E+00 2.16E+00 Neurological 2.16E+00 0.00E+00 2.16E+00
No effects observed 7.80E-05 0.00E+00 7.80E-05 No effects observed 7.80E-05 0.00E+00 7.80E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 1.02E+02 0.00E+00 1.02E+02 Reproductive 1.23E+02 0.00E+00 1.23E+02
Skin 8.63E-02 0.00E+00 8.63E-02 Skin 8.63E-02 0.00E+00 8.63E-02
Thyroid 4.40E-02 0.00E+00 4.40E-02 Thyroid 4.40E-02 0.00E+00 4.40E-02
Vascular 0.00E+00 0.00E+00 0.00E+00 Vascular 0.00E+00 0.00E+00 0.00E+00

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a)  Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b)  Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c)  RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, 

channel catfish, and largemouth bass, and common carp. 

Page 2 of 2

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). 
The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency 
factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on 
December 4, 2015 for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in 
the main text). As a result of these updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-
nonachlor, oxychlordane, and trans-nonachlor in fish tissue from those presented in this table. Appendix J (COPC Percent Contribution 
Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer 
hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the 
updated toxicity data and the impact on the BHHRA.
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TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 1.02E-03 NA 1.02E-03
Sediment Antimony NA NA NA Mortality, Blood 3.16E-04 NA 3.16E-04

Arsenic, total 1.51E-07 1.34E-07 2.84E-07 Skin, Vascular 1.95E-03 1.73E-03 3.69E-03
Benzene 5.42E-13 NA 5.42E-13 Immune 1.44E-08 NA 1.44E-08
Benzo(a)anthracene 1.07E-07 2.46E-07 3.53E-07 NA NA NA NA
Benzo(a)pyrene 1.23E-06 2.85E-06 4.08E-06 NA NA NA NA
Benzo(b)fluoranthene 1.45E-07 3.35E-07 4.80E-07 NA NA NA NA
Benzo(k)fluoranthene 6.75E-09 1.56E-08 2.23E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.41E-09 1.14E-08 1.78E-08 Liver 1.34E-04 2.37E-04 3.71E-04
C2-Benzanthracene/chrysenes 1.12E-09 2.57E-09 3.69E-09 Liver, Kidney 8.91E-06 2.06E-05 2.95E-05
Cadmium, diet NA NA NA Kidney 5.04E-04 3.58E-04 8.62E-04
Chromium, hexavalent 1.71E-07 NA 1.71E-07 None reported 2.66E-04 NA 2.66E-04
Chromium, total NA NA NA No effects observed 1.22E-05 NA 1.22E-05
Chrysene 1.46E-09 3.36E-09 4.81E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.61E-03 NA 2.61E-03
Copper NA NA NA Gastrointestinal 4.62E-04 NA 4.62E-04
Dibenz(a,h)anthracene 1.28E-07 2.94E-07 4.22E-07 NA NA NA NA
Dieldrin 2.37E-09 4.21E-09 6.58E-09 Liver 1.73E-05 3.07E-05 4.80E-05
Indeno(1,2,3-cd)pyrene 7.23E-08 1.67E-07 2.39E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.96E-03 NA 1.96E-03
Mercury, inorganic NA NA NA Immune 1.09E-03 NA 1.09E-03
Naphthalene NA NA NA Body Weight 4.35E-06 1.00E-05 1.44E-05
PCBs (non DLC) 8.91E-08 2.21E-07 3.11E-07 Eye, Nails, Immune 1.30E-02 3.23E-02 4.53E-02
PCBs, total 9.41E-08 2.34E-07 3.28E-07 Eye, Nails, Immune 1.37E-02 3.41E-02 4.78E-02
PCB-TEQ 8.93E-08 4.75E-08 1.37E-07 Reproductive, Developmental 4.96E-03 2.64E-03 7.60E-03
TCDD-TEQ 6.18E-06 3.29E-06 9.47E-06 Reproductive, Developmental 3.43E-01 1.83E-01 5.26E-01
Thallium NA NA NA Hair 1.70E-03 NA 1.70E-03
TPH C19-C40 NA NA NA Gastrointestinal 8.70E-05 1.54E-04 2.41E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.71E-03 4.81E-03 7.53E-03
Trichloroethene 3.30E-12 NA 3.30E-12 Thyroid 3.35E-07 NA 3.35E-07
Vanadium NA NA NA Hair 5.69E-04 NA 5.69E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 8.30E-06 7.58E-06 1.59E-05 3.73E-01 2.24E-01 5.97E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.39E-06 7.62E-06 1.60E-05 3.77E-01 2.25E-01 6.02E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 6.95E-05 8.22E-05 1.52E-04
Arsenic, total 1.70E-08 3.02E-09 2.01E-08 Skin, Vascular 2.21E-04 3.92E-05 2.60E-04
Benzene 3.87E-11 1.60E-10 1.99E-10 Immune 1.03E-06 4.24E-06 5.27E-06
Benzo(a)anthracene 4.71E-10 1.56E-07 1.56E-07 NA NA NA NA
Benzo(a)pyrene 7.30E-09 4.12E-06 4.12E-06 NA NA NA NA
Benzo(b)fluoranthene 1.04E-09 5.93E-07 5.94E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.45E-10 9.79E-09 1.00E-08 Liver 5.11E-06 2.04E-04 2.09E-04
Bromodichloromethane 1.51E-10 NA 1.51E-10 Kidney 7.09E-07 NA 7.09E-07
Chloroform NA NA NA Liver, Blood 6.88E-07 1.63E-06 2.31E-06
Chromium, total NA NA NA No effects observed 1.02E-07 1.39E-06 1.49E-06
Cobalt NA NA NA Thyroid 6.23E-05 4.42E-06 6.68E-05
Dibenz(a,h)anthracene 1.43E-09 1.25E-06 1.25E-06 NA NA NA NA
Dieldrin 1.49E-10 2.74E-09 2.89E-09 Liver 1.09E-06 2.00E-05 2.11E-05
Indeno(1,2,3-cd)pyrene 5.24E-10 3.12E-07 3.12E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.04E-04 9.06E-04 1.11E-03
PCBs (non DLC) 6.13E-11 6.54E-09 6.60E-09 Eye, Nails, Immune 4.47E-05 4.77E-03 4.81E-03
PCBs, total 6.41E-11 6.84E-09 6.90E-09 Eye, Nails, Immune 4.67E-05 4.99E-03 5.03E-03
PCB-TEQ 4.49E-10 4.79E-08 4.84E-08 Reproductive, Developmental 2.50E-05 2.66E-03 2.69E-03
TCDD-TEQ 9.48E-09 1.49E-06 1.50E-06 Reproductive, Developmental 5.27E-04 8.27E-02 8.33E-02
Thallium NA NA NA Hair 5.01E-05 8.90E-06 5.90E-05
Trichloroethene 2.17E-10 9.43E-10 1.16E-09 Thyroid 2.20E-05 9.57E-05 1.18E-04

SiteWide Exposure Medium Total (Total PCBs) 3.81E-08 7.94E-06 7.98E-06 1.21E-03 8.91E-02 9.03E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 3.86E-08 7.99E-06 8.03E-06 1.23E-03 9.15E-02 9.28E-02
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TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Tissue RME Mixed Fish SiteWide
4,4'-DDD 1.36E-06 NA 1.36E-06 Liver 6.62E-02 NA 6.62E-02
4,4'-DDE 3.31E-06 NA 3.31E-06 Liver 1.14E-01 NA 1.14E-01
4,4'-DDT 1.31E-07 NA 1.31E-07 Liver 4.50E-03 NA 4.50E-03
Aldrin 1.68E-07 NA 1.68E-07 Liver 1.93E-03 NA 1.93E-03
Antimony NA NA NA Mortality, Blood 4.09E-02 NA 4.09E-02
Benzo(a)anthracene 2.90E-07 NA 2.90E-07 NA NA NA NA
Benzo(a)pyrene 4.11E-07 NA 4.11E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.99E-07 NA 2.99E-07 Liver 6.22E-03 NA 6.22E-03
Chromium, total NA NA NA No effects observed 5.12E-05 NA 5.12E-05
cis-Chlordane 2.65E-06 NA 2.65E-06 Liver 8.83E-02 NA 8.83E-02
cis-Nonachlor 1.41E-06 NA 1.41E-06 Liver 4.72E-02 NA 4.72E-02
Cobalt NA NA NA Thyroid 2.89E-02 NA 2.89E-02
Dieldrin 2.91E-05 NA 2.91E-05 Liver 2.12E-01 NA 2.12E-01
Gamma-chlordane 6.61E-07 NA 6.61E-07 Liver 2.20E-02 NA 2.20E-02
Heptachlor epoxide 6.63E-06 NA 6.63E-06 Liver 3.27E-01 NA 3.27E-01
Hexachlorobenzene 6.98E-07 NA 6.98E-07 Liver 3.18E-03 NA 3.18E-03
Mercury, inorganic NA NA NA Immune 1.13E-01 NA 1.13E-01
Methyl mercury NA NA NA Neurological 1.42E+00 NA 1.42E+00
Oxychlordane 2.60E-06 NA 2.60E-06 Liver 8.66E-02 NA 8.66E-02
PCBs (non DLC) 2.89E-04 NA 2.89E-04 Eye, Nails, Immune 4.22E+01 NA 4.22E+01
PCBs, total 3.11E-04 NA 3.11E-04 Eye, Nails, Immune 4.53E+01 NA 4.53E+01
PCB-TEQ 2.46E-04 NA 2.46E-04 Reproductive, Developmental 1.36E+01 NA 1.36E+01
Selenium NA NA NA Skin, Nails, Hair, Behavioral 5.67E-02 NA 5.67E-02
TCDD-TEQ 1.21E-03 NA 1.21E-03 Reproductive, Developmental 6.73E+01 NA 6.73E+01
Thallium NA NA NA Hair 3.17E-01 NA 3.17E-01
trans-Nonachlor 1.10E-05 NA 1.10E-05 Liver 3.66E-01 NA 3.66E-01

SiteWide Exposure Medium Total (Total PCBs) 1.58E-03 0.00E+00 1.58E-03 1.16E+02 0.00E+00 1.16E+02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 1.81E-03 0.00E+00 1.81E-03 1.26E+02 0.00E+00 1.26E+02

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish (Total PCBs) (a) 1.61E-03 1.17E+02
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish  [PCB-TEQ & PCBs (non DLC)] (b) 1.83E-03 1.27E+02
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TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a) RME Mixed Fish Diet  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 5.67E-02 0.00E+00 5.67E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 4.40E-02 4.90E-03 4.89E-02 Blood 4.40E-02 4.90E-03 4.89E-02
Body Weight 4.35E-06 1.00E-05 1.44E-05 Body Weight 4.35E-06 1.00E-05 1.44E-05
Developmental 6.76E+01 2.66E-01 6.79E+01 Developmental 8.13E+01 2.71E-01 8.15E+01
Eye 4.53E+01 3.91E-02 4.54E+01 Eye 4.22E+01 3.71E-02 4.23E+01
Gastrointestinal 5.49E-04 1.54E-04 7.04E-04 Gastrointestinal 5.49E-04 1.54E-04 7.04E-04
Hair 3.76E-01 8.90E-06 3.76E-01 Hair 3.76E-01 8.90E-06 3.76E-01
Immune 4.54E+01 3.91E-02 4.55E+01 Immune 4.23E+01 3.71E-02 4.24E+01
Kidney 3.23E-03 5.19E-03 8.42E-03 Kidney 3.23E-03 5.19E-03 8.42E-03
Liver 1.35E+00 5.33E-03 1.35E+00 Liver 1.35E+00 5.33E-03 1.35E+00
Mortality 4.13E-02 8.22E-05 4.13E-02 Mortality 4.13E-02 8.22E-05 4.13E-02
Nails 4.54E+01 3.91E-02 4.54E+01 Nails 4.23E+01 3.71E-02 4.23E+01
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 1.42E+00 9.06E-04 1.42E+00
No effects observed 6.35E-05 1.39E-06 6.49E-05 No effects observed 6.35E-05 1.39E-06 6.49E-05
None reported 2.66E-04 0.00E+00 2.66E-04 None reported 2.66E-04 0.00E+00 2.66E-04
Reproductive 6.76E+01 2.66E-01 6.79E+01 Reproductive 8.13E+01 2.71E-01 8.15E+01
Skin 5.89E-02 1.77E-03 6.06E-02 Skin 5.89E-02 1.77E-03 6.06E-02
Thyroid 3.16E-02 1.00E-04 3.17E-02 Thyroid 3.16E-02 1.00E-04 3.17E-02
Vascular 2.18E-03 1.77E-03 3.95E-03 Vascular 2.18E-03 1.77E-03 3.95E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.

(a)  Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b)  Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c)  RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, 

channel catfish, and largemouth bass, and common carp. 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 
2017 on its Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 
and 5-2 in the main text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic 
hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there 
are changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and 
noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated 
risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. 
Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated 
toxicity values on December 4, 2015 for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-
nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these updates, there are slight changes in the 
calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in fish tissue from 
those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, 
Risk Summary) have been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the 
text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the 
impact on the BHHRA.
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TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 2.21E-04 NA 2.21E-04
Sediment Antimony NA NA NA Mortality, Blood 6.85E-05 NA 6.85E-05

Arsenic, total 5.44E-08 1.06E-07 1.60E-07 Skin, Vascular 4.23E-04 8.25E-04 1.25E-03
Benzene 1.96E-13 NA 1.96E-13 Immune 3.12E-09 NA 3.12E-09
Benzo(a)anthracene 1.54E-08 7.81E-08 9.35E-08 NA NA NA NA
Benzo(a)pyrene 1.78E-07 9.03E-07 1.08E-06 NA NA NA NA
Benzo(b)fluoranthene 2.10E-08 1.06E-07 1.27E-07 NA NA NA NA
Benzo(k)fluoranthene 9.75E-10 4.94E-09 5.91E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.32E-09 9.02E-09 1.13E-08 Liver 2.89E-05 1.13E-04 1.42E-04
C2-Benzanthracene/chrysenes 1.61E-10 8.16E-10 9.77E-10 Liver, Kidney 1.93E-06 9.78E-06 1.17E-05
Cadmium, diet NA NA NA Kidney 1.09E-04 1.70E-04 2.80E-04
Chromium, hexavalent 2.47E-08 NA 2.47E-08 None reported 5.77E-05 NA 5.77E-05
Chromium, total NA NA NA No effects observed 2.64E-06 NA 2.64E-06
Chrysene 2.10E-10 1.07E-09 1.28E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 5.65E-04 NA 5.65E-04
Copper NA NA NA Gastrointestinal 1.00E-04 NA 1.00E-04
Dibenz(a,h)anthracene 1.84E-08 9.33E-08 1.12E-07 NA NA NA NA
Dieldrin 8.57E-10 3.34E-09 4.19E-09 Liver 3.75E-06 1.46E-05 1.84E-05
Indeno(1,2,3-cd)pyrene 1.04E-08 5.29E-08 6.33E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.26E-04 NA 4.26E-04
Mercury, inorganic NA NA NA Immune 2.36E-04 NA 2.36E-04
Naphthalene NA NA NA Body Weight 9.43E-07 4.77E-06 5.72E-06
PCBs (non DLC) 3.22E-08 1.75E-07 2.08E-07 Eye, Nails, Immune 2.82E-03 1.54E-02 1.82E-02
PCBs, total 3.40E-08 1.85E-07 2.19E-07 Eye, Nails, Immune 2.97E-03 1.62E-02 1.92E-02
PCB-TEQ 3.22E-08 3.77E-08 6.99E-08 Reproductive, Developmental 1.07E-03 1.26E-03 2.33E-03
TCDD-TEQ 2.23E-06 2.61E-06 4.84E-06 Reproductive, Developmental 7.44E-02 8.70E-02 1.61E-01
Thallium NA NA NA Hair 3.67E-04 NA 3.67E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.88E-05 7.34E-05 9.23E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.88E-04 2.29E-03 2.88E-03
Trichloroethene 4.77E-13 NA 4.77E-13 Thyroid 7.26E-08 NA 7.26E-08
Vanadium NA NA NA Hair 1.23E-04 NA 1.23E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 2.59E-06 4.15E-06 6.75E-06 8.07E-02 1.07E-01 1.87E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.62E-06 4.18E-06 6.80E-06 8.16E-02 1.07E-01 1.89E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 6.62E-06 2.61E-05 3.27E-05
Arsenic, total 2.71E-09 1.60E-09 4.31E-09 Skin, Vascular 2.11E-05 1.24E-05 3.35E-05
Benzene 6.16E-12 8.45E-11 9.07E-11 Immune 9.79E-08 1.35E-06 1.44E-06
Benzo(a)anthracene 2.99E-11 3.30E-08 3.30E-08 NA NA NA NA
Benzo(a)pyrene 4.64E-10 8.70E-07 8.71E-07 NA NA NA NA
Benzo(b)fluoranthene 6.58E-11 1.25E-07 1.25E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.90E-11 5.17E-09 5.21E-09 Liver 4.87E-07 6.47E-05 6.52E-05
Bromodichloromethane 2.39E-11 NA 2.39E-11 Kidney 6.76E-08 NA 6.76E-08
Chloroform NA NA NA Liver, Blood 6.56E-08 5.15E-07 5.81E-07
Chromium, total NA NA NA No effects observed 9.70E-09 4.40E-07 4.50E-07
Cobalt NA NA NA Thyroid 5.94E-06 1.40E-06 7.34E-06
Dibenz(a,h)anthracene 9.09E-11 2.64E-07 2.64E-07 NA NA NA NA
Dieldrin 2.37E-11 1.45E-09 1.47E-09 Liver 1.04E-07 6.34E-06 6.44E-06
Indeno(1,2,3-cd)pyrene 3.33E-11 6.59E-08 6.60E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.95E-05 2.87E-04 3.07E-04
PCBs (non DLC) 9.74E-12 3.46E-09 3.47E-09 Eye, Nails, Immune 4.26E-06 1.51E-03 1.52E-03
PCBs, total 1.02E-11 3.62E-09 3.63E-09 Eye, Nails, Immune 4.46E-06 1.58E-03 1.59E-03
PCB-TEQ 7.14E-11 2.53E-08 2.54E-08 Reproductive, Developmental 2.38E-06 8.44E-04 8.47E-04
TCDD-TEQ 1.51E-09 7.87E-07 7.89E-07 Reproductive, Developmental 5.02E-05 2.62E-02 2.63E-02
Thallium NA NA NA Hair 4.78E-06 2.82E-06 7.60E-06
Trichloroethene 1.38E-11 1.99E-10 2.13E-10 Thyroid 2.10E-06 3.03E-05 3.24E-05

SiteWide Exposure Medium Total (Total PCBs) 5.01E-09 2.16E-06 2.16E-06 1.15E-04 2.83E-02 2.84E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 5.09E-09 2.18E-06 2.19E-06 1.18E-04 2.90E-02 2.91E-02
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TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Tissue RME Mixed Fish SiteWide
4,4'-DDD 2.21E-06 NA 2.21E-06 Liver 6.44E-02 NA 6.44E-02
4,4'-DDE 5.38E-06 NA 5.38E-06 Liver 1.11E-01 NA 1.11E-01
4,4'-DDT 2.13E-07 NA 2.13E-07 Liver 4.39E-03 NA 4.39E-03
Aldrin 2.73E-07 NA 2.73E-07 Liver 1.87E-03 NA 1.87E-03
Antimony NA NA NA Mortality, Blood 3.98E-02 NA 3.98E-02
Benzo(a)anthracene 1.89E-07 NA 1.89E-07 NA NA NA NA
Benzo(a)pyrene 2.67E-07 NA 2.67E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.84E-07 NA 4.84E-07 Liver 6.06E-03 NA 6.06E-03
Chromium, total NA NA NA No effects observed 4.99E-05 NA 4.99E-05
cis-Chlordane 4.30E-06 NA 4.30E-06 Liver 8.60E-02 NA 8.60E-02
cis-Nonachlor 2.30E-06 NA 2.30E-06 Liver 4.59E-02 NA 4.59E-02
Cobalt NA NA NA Thyroid 2.81E-02 NA 2.81E-02
Dieldrin 4.73E-05 NA 4.73E-05 Liver 2.07E-01 NA 2.07E-01
Gamma-chlordane 1.07E-06 NA 1.07E-06 Liver 2.15E-02 NA 2.15E-02
Heptachlor epoxide 1.08E-05 NA 1.08E-05 Liver 3.18E-01 NA 3.18E-01
Hexachlorobenzene 1.13E-06 NA 1.13E-06 Liver 3.10E-03 NA 3.10E-03
Mercury, inorganic NA NA NA Immune 1.10E-01 NA 1.10E-01
Methyl mercury NA NA NA Neurological 1.38E+00 NA 1.38E+00
Oxychlordane 4.21E-06 NA 4.21E-06 Liver 8.43E-02 NA 8.43E-02
PCBs (non DLC) 4.70E-04 NA 4.70E-04 Eye, Nails, Immune 4.11E+01 NA 4.11E+01
PCBs, total 5.04E-04 NA 5.04E-04 Eye, Nails, Immune 4.41E+01 NA 4.41E+01
PCB-TEQ 3.99E-04 NA 3.99E-04 Reproductive, Developmental 1.33E+01 NA 1.33E+01
Selenium NA NA NA Skin, Nails, Hair, Behavioral 5.52E-02 NA 5.52E-02
TCDD-TEQ 1.96E-03 NA 1.96E-03 Reproductive, Developmental 6.55E+01 NA 6.55E+01
Thallium NA NA NA Hair 3.08E-01 NA 3.08E-01
trans-Nonachlor 1.78E-05 NA 1.78E-05 Liver 3.56E-01 NA 3.56E-01

Exposure Medium Total (Total PCBs) 2.57E-03 NA 2.57E-03 1.13E+02 NA 1.13E+02
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 2.93E-03 NA 2.93E-03 1.23E+02 NA 1.23E+02

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish (Total PCBs) (a) 2.58E-03 1.13E+02
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish  [PCB-TEQ & PCBs (non DLC)] (b) 2.94E-03 1.23E+02
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TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a) RME Mixed Fish Diet  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 5.52E-02 0.00E+00 5.52E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 4.05E-02 2.32E-03 4.28E-02 Blood 4.05E-02 2.32E-03 4.28E-02
Body Weight 9.43E-07 4.77E-06 5.72E-06 Body Weight 9.43E-07 4.77E-06 5.72E-06
Developmental 6.56E+01 1.13E-01 6.57E+01 Developmental 7.89E+01 1.15E-01 7.90E+01
Eye 4.41E+01 1.78E-02 4.41E+01 Eye 4.11E+01 1.69E-02 4.11E+01
Gastrointestinal 1.19E-04 7.34E-05 1.92E-04 Gastrointestinal 1.19E-04 7.34E-05 1.92E-04
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 3.64E-01 2.82E-06 3.64E-01
Immune 4.42E+01 1.78E-02 4.42E+01 Immune 4.12E+01 1.69E-02 4.12E+01
Kidney 6.99E-04 2.47E-03 3.17E-03 Kidney 6.99E-04 2.47E-03 3.17E-03
Liver 1.31E+00 2.50E-03 1.31E+00 Liver 1.31E+00 2.50E-03 1.31E+00
Mortality 3.99E-02 2.61E-05 3.99E-02 Mortality 3.99E-02 2.61E-05 3.99E-02
Nails 4.42E+01 1.78E-02 4.42E+01 Nails 4.11E+01 1.69E-02 4.12E+01
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 1.38E+00 2.87E-04 1.38E+00
No effects observed 5.25E-05 4.40E-07 5.30E-05 No effects observed 5.25E-05 4.40E-07 5.30E-05
None reported 5.77E-05 0.00E+00 5.77E-05 None reported 5.77E-05 0.00E+00 5.77E-05
Reproductive 6.56E+01 1.13E-01 6.57E+01 Reproductive 7.89E+01 1.15E-01 7.90E+01
Skin 5.56E-02 8.37E-04 5.65E-02 Skin 5.56E-02 8.37E-04 5.65E-02
Thyroid 2.87E-02 3.17E-05 2.87E-02 Thyroid 2.87E-02 3.17E-05 2.87E-02
Vascular 4.44E-04 8.37E-04 1.28E-03 Vascular 4.44E-04 8.37E-04 1.28E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a)  Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b)  Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c)  RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel 

catfish, and largemouth bass, and common carp. 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated 
Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity 
values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in 
the main text). As a result of these updates, there are changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and 
noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent Contribution Tables) and 
Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and potential 
COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the 
impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on 
December 4, 2015 for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main 
text). As a result of these updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor, 
oxychlordane, and trans-nonachlor in fish tissue from those presented in this table. Appendix J (COPC Percent Contribution Tables) and 
Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and potential 
COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the 
impact on the BHHRA.
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TABLE 9.4.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - RME MIXED FISH DIET
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Sediment Accessible SiteWide
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 5.44E-08 1.06E-07 1.60E-07
Benzene 1.96E-13 NA 1.96E-13
Benzo(a)anthracene 1.54E-08 7.81E-08 9.35E-08
Benzo(a)pyrene 1.78E-07 9.03E-07 1.08E-06
Benzo(b)fluoranthene 2.10E-08 1.06E-07 1.27E-07
Benzo(k)fluoranthene 9.75E-10 4.94E-09 5.91E-09
Bis(2-ethylhexyl) phthalate 2.32E-09 9.02E-09 1.13E-08
C2-Benzanthracene/chrysenes 1.61E-10 8.16E-10 9.77E-10
Cadmium, diet NA NA NA
Chromium, hexavalent 2.47E-08 NA 2.47E-08
Chromium, total NA NA NA
Chrysene 2.10E-10 1.07E-09 1.28E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 1.84E-08 9.33E-08 1.12E-07
Dieldrin 8.57E-10 3.34E-09 4.19E-09
Indeno(1,2,3-cd)pyrene 1.04E-08 5.29E-08 6.33E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 3.22E-08 1.75E-07 2.08E-07
PCBs, total 3.40E-08 1.85E-07 2.19E-07
PCB-TEQ 3.22E-08 3.77E-08 6.99E-08
TCDD-TEQ 2.23E-06 2.61E-06 4.84E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 4.77E-13 NA 4.77E-13
Vanadium NA NA NA

SiteWide Exposure Medium Total (Total PCBs) (a) 2.59E-06 4.15E-06 6.75E-06
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.62E-06 4.18E-06 6.80E-06

Carcinogenic Risk
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TABLE 9.4.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - RME MIXED FISH DIET
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Surface Water Surface SiteWide
Water Antimony NA NA NA

Arsenic, total 2.71E-09 1.60E-09 4.31E-09
Benzene 6.16E-12 8.45E-11 9.07E-11
Benzo(a)anthracene 2.99E-11 3.30E-08 3.30E-08
Benzo(a)pyrene 4.64E-10 8.70E-07 8.71E-07
Benzo(b)fluoranthene 6.58E-11 1.25E-07 1.25E-07
Bis(2-ethylhexyl) phthalate 3.90E-11 5.17E-09 5.21E-09
Bromodichloromethane 2.39E-11 NA 2.39E-11
Chloroform NA NA NA
Chromium, total NA NA NA
Cobalt NA NA NA
Dibenz(a,h)anthracene 9.09E-11 2.64E-07 2.64E-07
Dieldrin 2.37E-11 1.45E-09 1.47E-09
Indeno(1,2,3-cd)pyrene 3.33E-11 6.59E-08 6.60E-08
Manganese, nondiet NA NA NA
PCBs (non DLC) 9.74E-12 3.46E-09 3.47E-09
PCBs, total 1.02E-11 3.62E-09 3.63E-09
PCB-TEQ 7.14E-11 2.53E-08 2.54E-08
TCDD-TEQ 1.51E-09 7.87E-07 7.89E-07
Thallium NA NA NA
Trichloroethene 1.38E-11 1.99E-10 2.13E-10

SiteWide Exposure Medium Total (Total PCBs) 5.01E-09 2.16E-06 2.16E-06
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 5.09E-09 2.18E-06 2.19E-06
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TABLE 9.4.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - RME MIXED FISH DIET
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Tissue RME Mixed Diet SiteWide
4,4'-DDD 3.25E-06 NA 3.25E-06
4,4'-DDE 7.90E-06 NA 7.90E-06
4,4'-DDT 3.13E-07 NA 3.13E-07
Aldrin 4.01E-07 NA 4.01E-07
Antimony NA NA NA
Benzo(a)anthracene 5.60E-07 NA 5.60E-07
Benzo(a)pyrene 7.93E-07 NA 7.93E-07
Bis(2-ethylhexyl) phthalate 7.12E-07 NA 7.12E-07
Chromium, total NA NA NA
cis-Chlordane 6.32E-06 NA 6.32E-06
cis-Nonachlor 3.37E-06 NA 3.37E-06
Cobalt NA NA NA
Dieldrin 6.94E-05 NA 6.94E-05
Gamma-chlordane 1.58E-06 NA 1.58E-06
Heptachlor epoxide 1.58E-05 NA 1.58E-05
Hexachlorobenzene 1.66E-06 NA 1.66E-06
Mercury, inorganic NA NA NA
Methyl mercury NA NA NA
Oxychlordane 6.19E-06 NA 6.19E-06
PCBs (non DLC) 6.90E-04 NA 6.90E-04
PCBs, total 7.41E-04 NA 7.41E-04
PCB-TEQ 5.86E-04 NA 5.86E-04
Selenium NA NA NA
TCDD-TEQ 2.89E-03 NA 2.89E-03
Thallium NA NA NA
trans-Nonachlor 2.62E-05 NA 2.62E-05

Exposure Medium Total (Total PCBs) 3.77E-03 NA 3.77E-03
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 4.31E-03 NA 4.31E-03

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Diet (Total PCBs) (a) 3.78E-03
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Diet  [PCB-TEQ & PCBs (non DLC)] (b) 4.32E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.

(a)  Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b)  Total cumulative risk for all COPCs excluding total PCBs.
(c)  RME mixed fish diet assumed to consist of equal fractions (20%) of American 

eel, white perch, channel catfish, and largemouth bass, and common carp. 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk 
Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are 
applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a 
result of these updates, there are changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene,  C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for 
benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 
10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the 
main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 
2015 for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of 
these updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in 
fish tissue from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) 
have been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER CHILD (1 TO <7 years) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Tissue Crab Sitewide

4,4'-DDD 1.76E-07 NA 1.76E-07 Liver 1.71E-02 NA 1.71E-02
4,4'-DDE 5.94E-07 NA 5.94E-07 Liver 4.08E-02 NA 4.08E-02
Arsenic, inorganic 8.95E-07 NA 8.95E-07 Skin, Vascular 2.32E-02 NA 2.32E-02
Arsenic, organic/other forms NA NA NA Bladder 2.19E-02 NA 2.19E-02
Benzo(a)anthracene 3.12E-07 NA 3.12E-07 NA NA NA NA
Benzo(a)pyrene 1.88E-06 NA 1.88E-06 NA NA NA NA
Benzo(b)fluoranthene 4.27E-07 NA 4.27E-07 NA NA NA NA
Cadmium, diet NA NA NA Kidney 4.61E-02 NA 4.61E-02
Chromium, total NA NA NA No effects observed 2.69E-04 NA 2.69E-04
cis-Nonachlor 2.82E-07 NA 2.82E-07 Liver 1.88E-02 NA 1.88E-02
Cobalt NA NA NA Thyroid 6.26E-02 NA 6.26E-02
Copper NA NA NA Gastrointestinal 2.51E-01 NA 2.51E-01
Dieldrin 5.30E-06 NA 5.30E-06 Liver 7.73E-02 NA 7.73E-02
Heptachlor epoxide 3.21E-06 NA 3.21E-06 Liver 3.17E-01 NA 3.17E-01
Hexachlorobenzene 1.70E-07 NA 1.70E-07 Liver 1.55E-03 NA 1.55E-03
Indeno(1,2,3-cd)pyrene 1.83E-07 NA 1.83E-07 NA NA NA NA
Mercury, inorganic NA NA NA Immune 4.13E-02 NA 4.13E-02
Methyl mercury NA NA NA Neurological 5.76E-01 NA 5.76E-01
Oxychlordane 2.47E-06 NA 2.47E-06 Liver 1.65E-01 NA 1.65E-01
PCBs (non DLC) 2.20E-05 NA 2.20E-05 Eye, Nails, Immune 6.40E+00 NA 6.40E+00
PCBs, total 2.57E-05 NA 2.57E-05 Eye, Nails, Immune 7.49E+00 NA 7.49E+00
PCB-TEQ 6.07E-05 NA 6.07E-05 Reproductive, Developmental 6.74E+00 NA 6.74E+00
Selenium NA NA NA Skin, Nails, Hair, Behavioral 6.32E-02 NA 6.32E-02
TCDD-TEQ 3.16E-04 NA 3.16E-04 Reproductive, Developmental 3.51E+01 NA 3.51E+01
Thallium NA NA NA Hair 6.63E-02 NA 6.63E-02
Zinc NA NA NA Blood 5.66E-02 NA 5.66E-02

Exposure Medium Total (Total PCBs) 3.57E-04 NA 3.57E-04 4.44E+01 NA 4.44E+01
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 4.14E-04 NA 4.14E-04 5.01E+01 NA 5.01E+01

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 3.57E-04 4.44E+01
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 4.14E-04 5.01E+01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER CHILD (1 TO <7 years) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Angler Child (1 to <7 years) (Total PCBs) (a) Angler Child (1 to <7 years) [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.32E-02 0.00E+00 6.32E-02 Behavioral 6.32E-02 0.00E+00 6.32E-02
Bladder 2.19E-02 0.00E+00 2.19E-02 Bladder 2.19E-02 0.00E+00 2.19E-02
Blood 5.66E-02 0.00E+00 5.66E-02 Blood 5.66E-02 0.00E+00 5.66E-02
Body Weight 0.00E+00 0.00E+00 0.00E+00 Body Weight 0.00E+00 0.00E+00 0.00E+00
Developmental 3.51E+01 0.00E+00 3.51E+01 Developmental 4.18E+01 0.00E+00 4.18E+01
Eye 7.49E+00 0.00E+00 7.49E+00 Eye 6.40E+00 0.00E+00 6.40E+00
Gastrointestinal 2.51E-01 0.00E+00 2.51E-01 Gastrointestinal 2.51E-01 0.00E+00 2.51E-01
Hair 1.30E-01 0.00E+00 1.30E-01 Hair 1.30E-01 0.00E+00 1.30E-01
Immune 7.54E+00 0.00E+00 7.54E+00 Immune 6.44E+00 0.00E+00 6.44E+00
Kidney 4.61E-02 0.00E+00 4.61E-02 Kidney 4.61E-02 0.00E+00 4.61E-02
Liver 6.37E-01 0.00E+00 6.37E-01 Liver 6.37E-01 0.00E+00 6.37E-01
Mortality 0.00E+00 0.00E+00 0.00E+00 Mortality 0.00E+00 0.00E+00 0.00E+00
Nails 7.56E+00 0.00E+00 7.56E+00 Nails 6.47E+00 0.00E+00 6.47E+00
Neurological 5.76E-01 0.00E+00 5.76E-01 Neurological 5.76E-01 0.00E+00 5.76E-01
No effects observed 2.69E-04 0.00E+00 2.69E-04 No effects observed 2.69E-04 0.00E+00 2.69E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 3.51E+01 0.00E+00 3.51E+01 Reproductive 4.18E+01 0.00E+00 4.18E+01
Skin 8.64E-02 0.00E+00 8.64E-02 Skin 8.64E-02 0.00E+00 8.64E-02
Thyroid 6.26E-02 0.00E+00 6.26E-02 Thyroid 6.26E-02 0.00E+00 6.26E-02
Vascular 2.32E-02 0.00E+00 2.32E-02 Vascular 2.32E-02 0.00E+00 2.32E-02

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity 
values on December 4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 
5-2 in the main text). As a result of these updates, there are slight changes in the calculated cancer risks and noncancer 
hazards for cis-nonachlor and oxychlordane in crab tissue from those presented in this table. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks 
and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 
2017 on its Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 
and 5-2 in the main text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic 
hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are 
changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and 
noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated 
risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix 
O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.6.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 1.02E-03 NA 1.02E-03
Sediment Antimony NA NA NA Mortality, Blood 3.16E-04 NA 3.16E-04

Arsenic, total 1.51E-07 1.34E-07 2.84E-07 Skin, Vascular 1.95E-03 1.73E-03 3.69E-03
Benzene 5.42E-13 NA 5.42E-13 Immune 1.44E-08 NA 1.44E-08
Benzo(a)anthracene 1.07E-07 2.46E-07 3.53E-07 NA NA NA NA
Benzo(a)pyrene 1.23E-06 2.85E-06 4.08E-06 NA NA NA NA
Benzo(b)fluoranthene 1.45E-07 3.35E-07 4.80E-07 NA NA NA NA
Benzo(k)fluoranthene 6.75E-09 1.56E-08 2.23E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.41E-09 1.14E-08 1.78E-08 Liver 1.34E-04 2.37E-04 3.71E-04
C2-Benzanthracene/chrysenes 1.12E-09 2.57E-09 3.69E-09 Liver, Kidney 8.91E-06 2.06E-05 2.95E-05
Cadmium, diet NA NA NA Kidney 5.04E-04 3.58E-04 8.62E-04
Chromium, hexavalent 1.71E-07 NA 1.71E-07 None reported 2.66E-04 NA 2.66E-04
Chromium, total NA NA NA No effects observed 1.22E-05 NA 1.22E-05
Chrysene 1.46E-09 3.36E-09 4.81E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.61E-03 NA 2.61E-03
Copper NA NA NA Gastrointestinal 4.62E-04 NA 4.62E-04
Dibenz(a,h)anthracene 1.28E-07 2.94E-07 4.22E-07 NA NA NA NA
Dieldrin 2.37E-09 4.21E-09 6.58E-09 Liver 1.73E-05 3.07E-05 4.80E-05
Indeno(1,2,3-cd)pyrene 7.23E-08 1.67E-07 2.39E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.96E-03 NA 1.96E-03
Mercury, inorganic NA NA NA Immune 1.09E-03 NA 1.09E-03
Naphthalene NA NA NA Body Weight 4.35E-06 1.00E-05 1.44E-05
PCBs (non DLC) 8.91E-08 2.21E-07 3.11E-07 Eye, Nails, Immune 1.30E-02 3.23E-02 4.53E-02
PCBs, total 9.41E-08 2.34E-07 3.28E-07 Eye, Nails, Immune 1.37E-02 3.41E-02 4.78E-02
PCB-TEQ 8.93E-08 4.75E-08 1.37E-07 Reproductive, Developmental 4.96E-03 2.64E-03 7.60E-03
TCDD-TEQ 6.18E-06 3.29E-06 9.47E-06 Reproductive, Developmental 3.43E-01 1.83E-01 5.26E-01
Thallium NA NA NA Hair 1.70E-03 NA 1.70E-03
TPH C19-C40 NA NA NA Gastrointestinal 8.70E-05 1.54E-04 2.41E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.71E-03 4.81E-03 7.53E-03
Trichloroethene 3.30E-12 NA 3.30E-12 Thyroid 3.35E-07 NA 3.35E-07
Vanadium NA NA NA Hair 5.69E-04 NA 5.69E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 8.30E-06 7.58E-06 1.59E-05 3.73E-01 2.24E-01 5.97E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.39E-06 7.62E-06 1.60E-05 3.77E-01 2.25E-01 6.02E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.6.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 6.95E-05 8.22E-05 1.52E-04
Arsenic, total 1.70E-08 3.02E-09 2.01E-08 Skin, Vascular 2.21E-04 3.92E-05 2.60E-04
Benzene 3.87E-11 1.60E-10 1.99E-10 Immune 1.03E-06 4.24E-06 5.27E-06
Benzo(a)anthracene 4.71E-10 1.56E-07 1.56E-07 NA NA NA NA
Benzo(a)pyrene 7.30E-09 4.12E-06 4.12E-06 NA NA NA NA
Benzo(b)fluoranthene 1.04E-09 5.93E-07 5.94E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.45E-10 9.79E-09 1.00E-08 Liver 5.11E-06 2.04E-04 2.09E-04
Bromodichloromethane 1.51E-10 NA 1.51E-10 Kidney 7.09E-07 NA 7.09E-07
Chloroform NA NA NA Liver, Blood 6.88E-07 1.63E-06 2.31E-06
Chromium, total NA NA NA No effects observed 1.02E-07 1.39E-06 1.49E-06
Cobalt NA NA NA Thyroid 6.23E-05 4.42E-06 6.68E-05
Dibenz(a,h)anthracene 1.43E-09 1.25E-06 1.25E-06 NA NA NA NA
Dieldrin 1.49E-10 2.74E-09 2.89E-09 Liver 1.09E-06 2.00E-05 2.11E-05
Indeno(1,2,3-cd)pyrene 5.24E-10 3.12E-07 3.12E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.04E-04 9.06E-04 1.11E-03
PCBs (non DLC) 6.13E-11 6.54E-09 6.60E-09 Eye, Nails, Immune 4.47E-05 4.77E-03 4.81E-03
PCBs, total 6.41E-11 6.84E-09 6.90E-09 Eye, Nails, Immune 4.67E-05 4.99E-03 5.03E-03
PCB-TEQ 4.49E-10 4.79E-08 4.84E-08 Reproductive, Developmental 2.50E-05 2.66E-03 2.69E-03
TCDD-TEQ 9.48E-09 1.49E-06 1.50E-06 Reproductive, Developmental 5.27E-04 8.27E-02 8.33E-02
Thallium NA NA NA Hair 5.01E-05 8.90E-06 5.90E-05
Trichloroethene 2.17E-10 9.43E-10 1.16E-09 Thyroid 2.20E-05 9.57E-05 1.18E-04

SiteWide Exposure Medium Total (Total PCBs) 3.81E-08 7.94E-06 7.98E-06 1.21E-03 8.91E-02 9.03E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 3.86E-08 7.99E-06 8.03E-06 1.23E-03 9.15E-02 9.28E-02
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TABLE 9.6.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Tissue Crab Sitewide
4,4'-DDD 2.30E-07 NA 2.30E-07 Liver 1.12E-02 NA 1.12E-02
4,4'-DDE 7.77E-07 NA 7.77E-07 Liver 2.67E-02 NA 2.67E-02
Arsenic, inorganic 1.17E-06 NA 1.17E-06 Skin, Vascular 1.52E-02 NA 1.52E-02
Arsenic, organic/other forms NA NA NA Bladder 1.43E-02 NA 1.43E-02
Benzo(a)anthracene 2.43E-07 NA 2.43E-07 NA NA NA NA
Benzo(a)pyrene 1.47E-06 NA 1.47E-06 NA NA NA NA
Benzo(b)fluoranthene 3.33E-07 NA 3.33E-07 NA NA NA NA
Cadmium, diet NA NA NA Kidney 3.02E-02 NA 3.02E-02
Chromium, total NA NA NA No effects observed 1.76E-04 NA 1.76E-04
cis-Nonachlor 3.68E-07 NA 3.68E-07 Liver 1.23E-02 NA 1.23E-02
Cobalt NA NA NA Thyroid 4.09E-02 NA 4.09E-02
Copper NA NA NA Gastrointestinal 1.64E-01 NA 1.64E-01
Dieldrin 6.93E-06 NA 6.93E-06 Liver 5.06E-02 NA 5.06E-02
Heptachlor epoxide 4.20E-06 NA 4.20E-06 Liver 2.07E-01 NA 2.07E-01
Hexachlorobenzene 2.22E-07 NA 2.22E-07 Liver 1.01E-03 NA 1.01E-03
Indeno(1,2,3-cd)pyrene 1.42E-07 NA 1.42E-07 NA NA NA NA
Mercury, inorganic NA NA NA Immune 2.70E-02 NA 2.70E-02
Methyl mercury NA NA NA Neurological 3.77E-01 NA 3.77E-01
Oxychlordane 3.23E-06 NA 3.23E-06 Liver 1.08E-01 NA 1.08E-01
PCBs (non DLC) 2.87E-05 NA 2.87E-05 Eye, Nails, Immune 4.19E+00 NA 4.19E+00
PCBs, total 3.36E-05 NA 3.36E-05 Eye, Nails, Immune 4.90E+00 NA 4.90E+00
PCB-TEQ 7.93E-05 NA 7.93E-05 Reproductive, Developmental 4.41E+00 NA 4.41E+00
Selenium NA NA NA Skin, Nails, Hair, Behavioral 4.14E-02 NA 4.14E-02
TCDD-TEQ 4.13E-04 NA 4.13E-04 Reproductive, Developmental 2.29E+01 NA 2.29E+01
Thallium NA NA NA Hair 4.33E-02 NA 4.33E-02
Zinc NA NA NA Blood 3.70E-02 NA 3.70E-02

Sitewide Exposure Medium Total (Total PCBs) 4.66E-04 0.00E+00 4.66E-04 2.90E+01 0.00E+00 2.90E+01
Sitewide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 5.40E-04 0.00E+00 5.40E-04 3.27E+01 0.00E+00 3.27E+01

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 4.89E-04 2.97E+01
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 5.64E-04 3.34E+01
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TABLE 9.6.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Angler (Adolescent 7 to <19 years) (Total PCBs) (a) Angler (Adolescent 7 to <19 years) [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 4.14E-02 0.00E+00 4.14E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 1.43E-02 0.00E+00 1.43E-02 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.01E-02 4.90E-03 4.50E-02 Blood 4.01E-02 4.90E-03 4.50E-02
Body Weight 4.35E-06 1.00E-05 1.44E-05 Body Weight 4.35E-06 1.00E-05 1.44E-05
Developmental 2.33E+01 2.66E-01 2.35E+01 Developmental 2.77E+01 2.71E-01 2.80E+01
Eye 4.91E+00 3.91E-02 4.95E+00 Eye 4.20E+00 3.71E-02 4.24E+00
Gastrointestinal 1.64E-01 1.54E-04 1.65E-01 Gastrointestinal 1.64E-01 1.54E-04 1.65E-01
Hair 8.70E-02 8.90E-06 8.70E-02 Hair 8.70E-02 8.90E-06 8.70E-02
Immune 4.94E+00 3.91E-02 4.98E+00 Immune 4.23E+00 3.71E-02 4.26E+00
Kidney 3.34E-02 5.19E-03 3.86E-02 Kidney 3.34E-02 5.19E-03 3.86E-02
Liver 4.19E-01 5.33E-03 4.25E-01 Liver 4.19E-01 5.33E-03 4.25E-01
Mortality 3.85E-04 8.22E-05 4.68E-04 Mortality 3.85E-04 8.22E-05 4.68E-04
Nails 4.96E+00 3.91E-02 4.99E+00 Nails 4.24E+00 3.71E-02 4.28E+00
Neurological 3.80E-01 9.06E-04 3.81E-01 Neurological 3.80E-01 9.06E-04 3.81E-01
No effects observed 1.88E-04 1.39E-06 1.89E-04 No effects observed 1.88E-04 1.39E-06 1.89E-04
None reported 2.66E-04 0.00E+00 2.66E-04 None reported 2.66E-04 0.00E+00 2.66E-04
Reproductive 2.33E+01 2.66E-01 2.35E+01 Reproductive 2.77E+01 2.71E-01 2.80E+01
Skin 5.87E-02 1.77E-03 6.05E-02 Skin 5.87E-02 1.77E-03 6.05E-02
Thyroid 4.36E-02 1.00E-04 4.37E-02 Thyroid 4.36E-02 1.00E-04 4.37E-02
Vascular 1.73E-02 1.77E-03 1.91E-02 Vascular 1.73E-02 1.77E-03 1.91E-02

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

Page 4 of 4

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 
2017 on its Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 
and 5-2 in the main text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic 
hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are 
changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and 
noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated 
risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix 
O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity 
values on December 4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 
5-2 in the main text). As a result of these updates, there are slight changes in the calculated cancer risks and noncancer 
hazards for cis-nonachlor and oxychlordane in crab tissue from those presented in this table. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks 
and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.7.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 2.21E-04 NA 2.21E-04
Sediment Antimony NA NA NA Mortality, Blood 6.85E-05 NA 6.85E-05

Arsenic, total 5.44E-08 1.06E-07 1.60E-07 Skin, Vascular 4.23E-04 8.25E-04 1.25E-03
Benzene 1.96E-13 NA 1.96E-13 Immune 3.12E-09 NA 3.12E-09
Benzo(a)anthracene 1.54E-08 7.81E-08 9.35E-08 NA NA NA NA
Benzo(a)pyrene 1.78E-07 9.03E-07 1.08E-06 NA NA NA NA
Benzo(b)fluoranthene 2.10E-08 1.06E-07 1.27E-07 NA NA NA NA
Benzo(k)fluoranthene 9.75E-10 4.94E-09 5.91E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.32E-09 9.02E-09 1.13E-08 Liver 2.89E-05 1.13E-04 1.42E-04
C2-Benzanthracene/chrysenes 1.61E-10 8.16E-10 9.77E-10 Liver, Kidney 1.93E-06 9.78E-06 1.17E-05
Cadmium, diet NA NA NA Kidney 1.09E-04 1.70E-04 2.80E-04
Chromium, hexavalent 2.47E-08 NA 2.47E-08 None reported 5.77E-05 NA 5.77E-05
Chromium, total NA NA NA No effects observed 2.64E-06 NA 2.64E-06
Chrysene 2.10E-10 1.07E-09 1.28E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 5.65E-04 NA 5.65E-04
Copper NA NA NA Gastrointestinal 1.00E-04 NA 1.00E-04
Dibenz(a,h)anthracene 1.84E-08 9.33E-08 1.12E-07 NA NA NA NA
Dieldrin 8.57E-10 3.34E-09 4.19E-09 Liver 3.75E-06 1.46E-05 1.84E-05
Indeno(1,2,3-cd)pyrene 1.04E-08 5.29E-08 6.33E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.26E-04 NA 4.26E-04
Mercury, inorganic NA NA NA Immune 2.36E-04 NA 2.36E-04
Naphthalene NA NA NA Body Weight 9.43E-07 4.77E-06 5.72E-06
PCBs (non DLC) 3.22E-08 1.75E-07 2.08E-07 Eye, Nails, Immune 2.82E-03 1.54E-02 1.82E-02
PCBs, total 3.40E-08 1.85E-07 2.19E-07 Eye, Nails, Immune 2.97E-03 1.62E-02 1.92E-02
PCB-TEQ 3.22E-08 3.77E-08 6.99E-08 Reproductive, Developmental 1.07E-03 1.26E-03 2.33E-03
TCDD-TEQ 2.23E-06 2.61E-06 4.84E-06 Reproductive, Developmental 7.44E-02 8.70E-02 1.61E-01
Thallium NA NA NA Hair 3.67E-04 NA 3.67E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.88E-05 7.34E-05 9.23E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.88E-04 2.29E-03 2.88E-03
Trichloroethene 4.77E-13 NA 4.77E-13 Thyroid 7.26E-08 NA 7.26E-08
Vanadium NA NA NA Hair 1.23E-04 NA 1.23E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 2.59E-06 4.15E-06 6.75E-06 8.07E-02 1.07E-01 1.87E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.62E-06 4.18E-06 6.80E-06 8.16E-02 1.07E-01 1.89E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.7.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 6.62E-06 2.61E-05 3.27E-05
Arsenic, total 2.71E-09 1.60E-09 4.31E-09 Skin, Vascular 2.11E-05 1.24E-05 3.35E-05
Benzene 6.16E-12 8.45E-11 9.07E-11 Immune 9.79E-08 1.35E-06 1.44E-06
Benzo(a)anthracene 2.99E-11 3.30E-08 3.30E-08 NA NA NA NA
Benzo(a)pyrene 4.64E-10 8.70E-07 8.71E-07 NA NA NA NA
Benzo(b)fluoranthene 6.58E-11 1.25E-07 1.25E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.90E-11 5.17E-09 5.21E-09 Liver 4.87E-07 6.47E-05 6.52E-05
Bromodichloromethane 2.39E-11 NA 2.39E-11 Kidney 6.76E-08 NA 6.76E-08
Chloroform NA NA NA Liver, Blood 6.56E-08 5.15E-07 5.81E-07
Chromium, total NA NA NA No effects observed 9.70E-09 4.40E-07 4.50E-07
Cobalt NA NA NA Thyroid 5.94E-06 1.40E-06 7.34E-06
Dibenz(a,h)anthracene 9.09E-11 2.64E-07 2.64E-07 NA NA NA NA
Dieldrin 2.37E-11 1.45E-09 1.47E-09 Liver 1.04E-07 6.34E-06 6.44E-06
Indeno(1,2,3-cd)pyrene 3.33E-11 6.59E-08 6.60E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.95E-05 2.87E-04 3.07E-04
PCBs (non DLC) 9.74E-12 3.46E-09 3.47E-09 Eye, Nails, Immune 4.26E-06 1.51E-03 1.52E-03
PCBs, total 1.02E-11 3.62E-09 3.63E-09 Eye, Nails, Immune 4.46E-06 1.58E-03 1.59E-03
PCB-TEQ 7.14E-11 2.53E-08 2.54E-08 Reproductive, Developmental 2.38E-06 8.44E-04 8.47E-04
TCDD-TEQ 1.51E-09 7.87E-07 7.89E-07 Reproductive, Developmental 5.02E-05 2.62E-02 2.63E-02
Thallium NA NA NA Hair 4.78E-06 2.82E-06 7.60E-06
Trichloroethene 1.38E-11 1.99E-10 2.13E-10 Thyroid 2.10E-06 3.03E-05 3.24E-05

SiteWide Exposure Medium Total (Total PCBs) 5.01E-09 2.16E-06 2.16E-06 1.15E-04 2.83E-02 2.84E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 5.09E-09 2.18E-06 2.19E-06 1.18E-04 2.90E-02 2.91E-02
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TABLE 9.7.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Tissue Crab Sitewide
4,4'-DDD 3.74E-07 NA 3.74E-07 Liver 1.09E-02 NA 1.09E-02
4,4'-DDE 1.26E-06 NA 1.26E-06 Liver 2.60E-02 NA 2.60E-02
Arsenic, inorganic 1.90E-06 NA 1.90E-06 Skin, Vascular 1.48E-02 NA 1.48E-02
Arsenic, organic/other forms NA NA NA Bladder 1.39E-02 NA 1.39E-02
Benzo(a)anthracene 1.58E-07 NA 1.58E-07 NA NA NA NA
Benzo(a)pyrene 9.53E-07 NA 9.53E-07 NA NA NA NA
Benzo(b)fluoranthene 2.16E-07 NA 2.16E-07 NA NA NA NA
Cadmium, diet NA NA NA Kidney 2.94E-02 NA 2.94E-02
Chromium, total NA NA NA No effects observed 1.71E-04 NA 1.71E-04
cis-Nonachlor 5.98E-07 NA 5.98E-07 Liver 1.20E-02 NA 1.20E-02
Cobalt NA NA NA Thyroid 3.99E-02 NA 3.99E-02
Copper NA NA NA Gastrointestinal 1.60E-01 NA 1.60E-01
Dieldrin 1.13E-05 NA 1.13E-05 Liver 4.93E-02 NA 4.93E-02
Heptachlor epoxide 6.83E-06 NA 6.83E-06 Liver 2.02E-01 NA 2.02E-01
Hexachlorobenzene 3.61E-07 NA 3.61E-07 Liver 9.88E-04 NA 9.88E-04
Indeno(1,2,3-cd)pyrene 9.25E-08 NA 9.25E-08 NA NA NA NA
Mercury, inorganic NA NA NA Immune 2.63E-02 NA 2.63E-02
Methyl mercury NA NA NA Neurological 3.68E-01 NA 3.68E-01
Oxychlordane 5.25E-06 NA 5.25E-06 Liver 1.05E-01 NA 1.05E-01
PCBs (non DLC) 4.67E-05 NA 4.67E-05 Eye, Nails, Immune 4.08E+00 NA 4.08E+00
PCBs, total 5.46E-05 NA 5.46E-05 Eye, Nails, Immune 4.78E+00 NA 4.78E+00
PCB-TEQ 1.29E-04 NA 1.29E-04 Reproductive, Developmental 4.30E+00 NA 4.30E+00
Selenium NA NA NA Skin, Nails, Hair, Behavioral 4.03E-02 NA 4.03E-02
TCDD-TEQ 6.71E-04 NA 6.71E-04 Reproductive, Developmental 2.24E+01 NA 2.24E+01
Thallium NA NA NA Hair 4.23E-02 NA 4.23E-02
Zinc NA NA NA Blood 3.61E-02 NA 3.61E-02

Exposure Medium Total (Total PCBs) 7.54E-04 NA 7.54E-04 2.83E+01 NA 2.83E+01
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 8.75E-04 NA 8.75E-04 3.19E+01 NA 3.19E+01

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 7.63E-04 2.85E+01
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 8.84E-04 3.21E+01
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TABLE 9.7.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Angler (Adult) (Total PCBs) (a) Angler (Adult) [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 4.03E-02 0.00E+00 4.03E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 1.39E-02 0.00E+00 1.39E-02 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 3.67E-02 2.32E-03 3.90E-02 Blood 3.67E-02 2.32E-03 3.90E-02
Body Weight 9.43E-07 4.77E-06 5.72E-06 Body Weight 9.43E-07 4.77E-06 5.72E-06
Developmental 2.24E+01 1.13E-01 2.25E+01 Developmental 2.67E+01 1.15E-01 2.68E+01
Eye 4.78E+00 1.78E-02 4.80E+00 Eye 4.08E+00 1.69E-02 4.10E+00
Gastrointestinal 1.60E-01 7.34E-05 1.60E-01 Gastrointestinal 1.60E-01 7.34E-05 1.60E-01
Hair 8.31E-02 2.82E-06 8.31E-02 Hair 8.31E-02 2.82E-06 8.31E-02
Immune 4.81E+00 1.78E-02 4.82E+00 Immune 4.11E+00 1.69E-02 4.13E+00
Kidney 3.01E-02 2.47E-03 3.26E-02 Kidney 3.01E-02 2.47E-03 3.26E-02
Liver 4.07E-01 2.50E-03 4.09E-01 Liver 4.07E-01 2.50E-03 4.09E-01
Mortality 7.51E-05 2.61E-05 1.01E-04 Mortality 7.51E-05 2.61E-05 1.01E-04
Nails 4.82E+00 1.78E-02 4.84E+00 Nails 4.13E+00 1.69E-02 4.14E+00
Neurological 3.68E-01 2.87E-04 3.68E-01 Neurological 3.68E-01 2.87E-04 3.68E-01
No effects observed 1.74E-04 4.40E-07 1.74E-04 No effects observed 1.74E-04 4.40E-07 1.74E-04
None reported 5.77E-05 0.00E+00 5.77E-05 None reported 5.77E-05 0.00E+00 5.77E-05
Reproductive 2.24E+01 1.13E-01 2.25E+01 Reproductive 2.67E+01 1.15E-01 2.68E+01
Skin 5.56E-02 8.37E-04 5.64E-02 Skin 5.56E-02 8.37E-04 5.64E-02
Thyroid 4.05E-02 3.17E-05 4.05E-02 Thyroid 4.05E-02 3.17E-05 4.05E-02
Vascular 1.52E-02 8.37E-04 1.61E-02 Vascular 1.52E-02 8.37E-04 1.61E-02

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 
2017 on its Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 
and 5-2 in the main text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic 
hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are 
changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and 
noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated 
risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix 
O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity 
values on December 4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 
5-2 in the main text). As a result of these updates, there are slight changes in the calculated cancer risks and noncancer 
hazards for cis-nonachlor and oxychlordane in crab tissue from those presented in this table. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks 
and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.

AECOM

Final

July 2017



TABLE 9.8.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) -  CRAB MUSCLE/HEPATOPANCREAS
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Sediment Accessible SiteWide
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 5.44E-08 1.06E-07 1.60E-07
Benzene 1.96E-13 NA 1.96E-13
Benzo(a)anthracene 1.54E-08 7.81E-08 9.35E-08
Benzo(a)pyrene 1.78E-07 9.03E-07 1.08E-06
Benzo(b)fluoranthene 2.10E-08 1.06E-07 1.27E-07
Benzo(k)fluoranthene 9.75E-10 4.94E-09 5.91E-09
Bis(2-ethylhexyl) phthalate 2.32E-09 9.02E-09 1.13E-08
C2-Benzanthracene/chrysenes 1.61E-10 8.16E-10 9.77E-10
Cadmium, diet NA NA NA
Chromium, hexavalent 2.47E-08 NA 2.47E-08
Chromium, total NA NA NA
Chrysene 2.10E-10 1.07E-09 1.28E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 1.84E-08 9.33E-08 1.12E-07
Dieldrin 8.57E-10 3.34E-09 4.19E-09
Indeno(1,2,3-cd)pyrene 1.04E-08 5.29E-08 6.33E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 3.22E-08 1.75E-07 2.08E-07
PCBs, total 3.40E-08 1.85E-07 2.19E-07
PCB-TEQ 3.22E-08 3.77E-08 6.99E-08
TCDD-TEQ 2.23E-06 2.61E-06 4.84E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 4.77E-13 NA 4.77E-13
Vanadium NA NA NA

SiteWide Exposure Medium Total (Total PCBs) (a) 2.59E-06 4.15E-06 6.75E-06
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.62E-06 4.18E-06 6.80E-06

Carcinogenic Risk
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TABLE 9.8.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) -  CRAB MUSCLE/HEPATOPANCREAS
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Surface Water Surface SiteWide
Water Antimony NA NA NA

Arsenic, total 2.71E-09 1.60E-09 4.31E-09
Benzene 6.16E-12 8.45E-11 9.07E-11
Benzo(a)anthracene 2.99E-11 3.30E-08 3.30E-08
Benzo(a)pyrene 4.64E-10 8.70E-07 8.71E-07
Benzo(b)fluoranthene 6.58E-11 1.25E-07 1.25E-07
Bis(2-ethylhexyl) phthalate 3.90E-11 5.17E-09 5.21E-09
Bromodichloromethane 2.39E-11 NA 2.39E-11
Chloroform NA NA NA
Chromium, total NA NA NA
Cobalt NA NA NA
Dibenz(a,h)anthracene 9.09E-11 2.64E-07 2.64E-07
Dieldrin 2.37E-11 1.45E-09 1.47E-09
Indeno(1,2,3-cd)pyrene 3.33E-11 6.59E-08 6.60E-08
Manganese, nondiet NA NA NA
PCBs (non DLC) 9.74E-12 3.46E-09 3.47E-09
PCBs, total 1.02E-11 3.62E-09 3.63E-09
PCB-TEQ 7.14E-11 2.53E-08 2.54E-08
TCDD-TEQ 1.51E-09 7.87E-07 7.89E-07
Thallium NA NA NA
Trichloroethene 1.38E-11 1.99E-10 2.13E-10

SiteWide Exposure Medium Total (Total PCBs) 5.01E-09 2.16E-06 2.16E-06
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 5.09E-09 2.18E-06 2.19E-06
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TABLE 9.8.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) -  CRAB MUSCLE/HEPATOPANCREAS
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Tissue Crab SiteWide
4,4'-DDD 5.51E-07 NA 5.51E-07
4,4'-DDE 1.86E-06 NA 1.86E-06
Arsenic, inorganic 2.80E-06 NA 2.80E-06
Arsenic, organic/other forms NA NA NA
Benzo(a)anthracene 4.69E-07 NA 4.69E-07
Benzo(a)pyrene 2.84E-06 NA 2.84E-06
Benzo(b)fluoranthene 6.44E-07 NA 6.44E-07
Cadmium, diet NA NA NA
Chromium, total NA NA NA
cis-Nonachlor 8.80E-07 NA 8.80E-07
Cobalt NA NA NA
Copper NA NA NA
Dieldrin 1.66E-05 NA 1.66E-05
Heptachlor epoxide 1.00E-05 NA 1.00E-05
Hexachlorobenzene 5.31E-07 NA 5.31E-07
Indeno(1,2,3-cd)pyrene 2.75E-07 NA 2.75E-07
Mercury, inorganic NA NA NA
Methyl mercury NA NA NA
Oxychlordane 7.72E-06 NA 7.72E-06
PCBs (non DLC) 6.86E-05 NA 6.86E-05
PCBs, total 8.03E-05 NA 8.03E-05
PCB-TEQ 1.90E-04 NA 1.90E-04
Selenium NA NA NA
TCDD-TEQ 9.86E-04 NA 9.86E-04
Thallium NA NA NA
Zinc NA NA NA

Exposure Medium Total (Total PCBs) 1.11E-03 NA 1.11E-03
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 1.29E-03 NA 1.29E-03

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 1.12E-03
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 1.30E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 
2017 on its Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 
and 5-2 in the main text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic 
hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are 
changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and 
noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated 
risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix 
O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity 
values on December 4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 
5-2 in the main text). As a result of these updates, there are slight changes in the calculated cancer risks and noncancer 
hazards for cis-nonachlor and oxychlordane in crab tissue from those presented in this table. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks 
and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA. AECOM

Final

July 2017



TABLE 9.9.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 2.08E-03 NA 2.08E-03
Sediment Antimony NA NA NA Mortality, Blood 6.44E-04 NA 6.44E-04

Arsenic, total 1.54E-07 3.49E-08 1.89E-07 Skin, Vascular 3.98E-03 9.05E-04 4.89E-03
Benzene 5.53E-13 NA 5.53E-13 Immune 2.93E-08 NA 2.93E-08
Benzo(a)anthracene 1.83E-07 1.08E-07 2.91E-07 NA NA NA NA
Benzo(a)pyrene 2.11E-06 1.25E-06 3.36E-06 NA NA NA NA
Benzo(b)fluoranthene 2.49E-07 1.47E-07 3.96E-07 NA NA NA NA
Benzo(k)fluoranthene 1.16E-08 6.83E-09 1.84E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.54E-09 2.97E-09 9.51E-09 Liver 2.72E-04 1.24E-04 3.96E-04
C2-Benzanthracene/chrysenes 1.91E-09 1.13E-09 3.04E-09 Liver, Kidney 1.82E-05 1.07E-05 2.89E-05
Cadmium, diet NA NA NA Kidney 1.03E-03 1.87E-04 1.22E-03
Chromium, hexavalent 2.93E-07 NA 2.93E-07 None reported 5.43E-04 NA 5.43E-04
Chromium, total NA NA NA No effects observed 2.49E-05 NA 2.49E-05
Chrysene 2.49E-09 1.47E-09 3.97E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 5.31E-03 NA 5.31E-03
Copper NA NA NA Gastrointestinal 9.43E-04 NA 9.43E-04
Dibenz(a,h)anthracene 2.19E-07 1.29E-07 3.48E-07 NA NA NA NA
Dieldrin 2.42E-09 1.10E-09 3.52E-09 Liver 3.53E-05 1.60E-05 5.13E-05
Indeno(1,2,3-cd)pyrene 1.24E-07 7.32E-08 1.97E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.01E-03 NA 4.01E-03
Mercury, inorganic NA NA NA Immune 2.22E-03 NA 2.22E-03
Naphthalene NA NA NA Body Weight 8.87E-06 5.24E-06 1.41E-05
PCBs (non DLC) 9.09E-08 5.78E-08 1.49E-07 Eye, Nails, Immune 2.65E-02 1.69E-02 4.34E-02
PCBs, total 9.59E-08 6.10E-08 1.57E-07 Eye, Nails, Immune 2.80E-02 1.78E-02 4.58E-02
PCB-TEQ 9.10E-08 1.24E-08 1.03E-07 Reproductive, Developmental 1.01E-02 1.38E-03 1.15E-02
TCDD-TEQ 6.30E-06 8.59E-07 7.16E-06 Reproductive, Developmental 7.00E-01 9.55E-02 7.96E-01
Thallium NA NA NA Hair 3.46E-03 NA 3.46E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.77E-04 8.06E-05 2.58E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.53E-03 2.51E-03 8.04E-03
Trichloroethene 5.66E-12 NA 5.66E-12 Thyroid 6.83E-07 NA 6.83E-07
Vanadium NA NA NA Hair 1.16E-03 NA 1.16E-03

SiteWide Exposure Medium Total (Total PCBs) (a) 9.76E-06 2.67E-06 1.24E-05 7.60E-01 1.17E-01 8.77E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.85E-06 2.68E-06 1.25E-05 7.68E-01 1.18E-01 8.86E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.9.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 3.68E-04 3.68E-04 7.37E-04
Arsenic, total 4.52E-08 6.78E-09 5.19E-08 Skin, Vascular 1.17E-03 1.76E-04 1.35E-03
Benzene 1.03E-10 2.72E-10 3.75E-10 Immune 5.45E-06 1.44E-05 1.99E-05
Benzo(a)anthracene 2.10E-09 3.64E-07 3.66E-07 NA NA NA NA
Benzo(a)pyrene 3.25E-08 9.61E-06 9.65E-06 NA NA NA NA
Benzo(b)fluoranthene 4.61E-09 1.39E-06 1.39E-06 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.50E-10 1.36E-08 1.43E-08 Liver 2.71E-05 5.67E-04 5.94E-04
Bromodichloromethane 3.99E-10 NA 3.99E-10 Kidney 3.76E-06 NA 3.76E-06
Chloroform NA NA NA Liver, Blood 3.65E-06 5.10E-06 8.75E-06
Chromium, total NA NA NA No effects observed 5.39E-07 6.22E-06 6.76E-06
Cobalt NA NA NA Thyroid 3.30E-04 1.98E-05 3.50E-04
Dibenz(a,h)anthracene 6.37E-09 2.92E-06 2.93E-06 NA NA NA NA
Dieldrin 3.96E-10 3.81E-09 4.20E-09 Liver 5.77E-06 5.55E-05 6.13E-05
Indeno(1,2,3-cd)pyrene 2.33E-09 7.28E-07 7.31E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.08E-03 4.06E-03 5.14E-03
PCBs (non DLC) 1.62E-10 9.09E-09 9.25E-09 Eye, Nails, Immune 2.37E-04 1.33E-02 1.35E-02
PCBs, total 1.70E-10 9.51E-09 9.68E-09 Eye, Nails, Immune 2.48E-04 1.39E-02 1.41E-02
PCB-TEQ 1.19E-09 6.66E-08 6.78E-08 Reproductive, Developmental 1.32E-04 7.40E-03 7.53E-03
TCDD-TEQ 2.51E-08 2.07E-06 2.09E-06 Reproductive, Developmental 2.79E-03 2.30E-01 2.33E-01
Thallium NA NA NA Hair 2.66E-04 3.99E-05 3.06E-04
Trichloroethene 9.65E-10 2.39E-09 3.36E-09 Thyroid 1.17E-04 2.89E-04 4.06E-04

SiteWide Exposure Medium Total (Total PCBs) 1.21E-07 1.71E-05 1.72E-05 6.42E-03 2.49E-01 2.56E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 1.22E-07 1.72E-05 1.73E-05 6.54E-03 2.56E-01 2.63E-01
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TABLE 9.9.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 2.97E-05 1.13E+00

Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 2.98E-05 1.15E+00
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TABLE 9.9.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Swimmer Child (Total PCBs) (a) Swimmer Child [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 6.55E-03 2.89E-03 9.43E-03 Blood 6.55E-03 2.89E-03 9.43E-03
Body Weight 8.87E-06 5.24E-06 1.41E-05 Body Weight 8.87E-06 5.24E-06 1.41E-05
Developmental 7.03E-01 3.25E-01 1.03E+00 Developmental 7.13E-01 3.34E-01 1.05E+00
Eye 2.82E-02 3.17E-02 5.99E-02 Eye 2.67E-02 3.01E-02 5.69E-02
Gastrointestinal 1.12E-03 8.06E-05 1.20E-03 Gastrointestinal 1.12E-03 8.06E-05 1.20E-03
Hair 4.88E-03 3.99E-05 4.92E-03 Hair 4.88E-03 3.99E-05 4.92E-03
Immune 3.04E-02 3.17E-02 6.21E-02 Immune 2.90E-02 3.01E-02 5.91E-02
Kidney 6.58E-03 2.71E-03 9.29E-03 Kidney 6.58E-03 2.71E-03 9.29E-03
Liver 5.89E-03 3.29E-03 9.18E-03 Liver 5.89E-03 3.29E-03 9.18E-03
Mortality 1.01E-03 3.68E-04 1.38E-03 Mortality 1.01E-03 3.68E-04 1.38E-03
Nails 2.82E-02 3.17E-02 5.99E-02 Nails 2.67E-02 3.01E-02 5.69E-02
Neurological 7.17E-03 4.06E-03 1.12E-02 Neurological 7.17E-03 4.06E-03 1.12E-02
No effects observed 2.54E-05 6.22E-06 3.16E-05 No effects observed 2.54E-05 6.22E-06 3.16E-05
None reported 5.43E-04 0.00E+00 5.43E-04 None reported 5.43E-04 0.00E+00 5.43E-04
Reproductive 7.03E-01 3.25E-01 1.03E+00 Reproductive 7.13E-01 3.34E-01 1.05E+00
Skin 5.16E-03 1.08E-03 6.24E-03 Skin 5.16E-03 1.08E-03 6.24E-03
Thyroid 5.76E-03 3.09E-04 6.07E-03 Thyroid 5.76E-03 3.09E-04 6.07E-03
Vascular 5.16E-03 1.08E-03 6.24E-03 Vascular 5.16E-03 1.08E-03 6.24E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.10.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 1.02E-03 NA 1.02E-03
Sediment Antimony NA NA NA Mortality, Blood 3.16E-04 NA 3.16E-04

Arsenic, total 1.51E-07 1.34E-07 2.84E-07 Skin, Vascular 1.95E-03 1.73E-03 3.69E-03
Benzene 5.42E-13 NA 5.42E-13 Immune 1.44E-08 NA 1.44E-08
Benzo(a)anthracene 1.07E-07 2.46E-07 3.53E-07 NA NA NA NA
Benzo(a)pyrene 1.23E-06 2.85E-06 4.08E-06 NA NA NA NA
Benzo(b)fluoranthene 1.45E-07 3.35E-07 4.80E-07 NA NA NA NA
Benzo(k)fluoranthene 6.75E-09 1.56E-08 2.23E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.41E-09 1.14E-08 1.78E-08 Liver 1.34E-04 2.37E-04 3.71E-04
C2-Benzanthracene/chrysenes 1.12E-09 2.57E-09 3.69E-09 Liver, Kidney 8.91E-06 2.06E-05 2.95E-05
Cadmium, diet NA NA NA Kidney 5.04E-04 3.58E-04 8.62E-04
Chromium, hexavalent 1.71E-07 NA 1.71E-07 None reported 2.66E-04 NA 2.66E-04
Chromium, total NA NA NA No effects observed 1.22E-05 NA 1.22E-05
Chrysene 1.46E-09 3.36E-09 4.81E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.61E-03 NA 2.61E-03
Copper NA NA NA Gastrointestinal 4.62E-04 NA 4.62E-04
Dibenz(a,h)anthracene 1.28E-07 2.94E-07 4.22E-07 NA NA NA NA
Dieldrin 2.37E-09 4.21E-09 6.58E-09 Liver 1.73E-05 3.07E-05 4.80E-05
Indeno(1,2,3-cd)pyrene 7.23E-08 1.67E-07 2.39E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.96E-03 NA 1.96E-03
Mercury, inorganic NA NA NA Immune 1.09E-03 NA 1.09E-03
Naphthalene NA NA NA Body Weight 4.35E-06 1.00E-05 1.44E-05
PCBs (non DLC) 8.91E-08 2.21E-07 3.11E-07 Eye, Nails, Immune 1.30E-02 3.23E-02 4.53E-02
PCBs, total 9.41E-08 2.34E-07 3.28E-07 Eye, Nails, Immune 1.37E-02 3.41E-02 4.78E-02
PCB-TEQ 8.93E-08 4.75E-08 1.37E-07 Reproductive, Developmental 4.96E-03 2.64E-03 7.60E-03
TCDD-TEQ 6.18E-06 3.29E-06 9.47E-06 Reproductive, Developmental 3.43E-01 1.83E-01 5.26E-01
Thallium NA NA NA Hair 1.70E-03 NA 1.70E-03
TPH C19-C40 NA NA NA Gastrointestinal 8.70E-05 1.54E-04 2.41E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.71E-03 4.81E-03 7.53E-03
Trichloroethene 3.30E-12 NA 3.30E-12 Thyroid 3.35E-07 NA 3.35E-07
Vanadium NA NA NA Hair 5.69E-04 NA 5.69E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 8.30E-06 7.58E-06 1.59E-05 3.73E-01 2.24E-01 5.97E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.39E-06 7.62E-06 1.60E-05 3.77E-01 2.25E-01 6.02E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.10.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 3.61E-04 7.14E-04 1.08E-03
Arsenic, total 8.86E-08 2.63E-08 1.15E-07 Skin, Vascular 1.15E-03 3.41E-04 1.49E-03
Benzene 2.01E-10 1.05E-09 1.26E-09 Immune 5.34E-06 2.80E-05 3.33E-05
Benzo(a)anthracene 2.45E-09 8.40E-07 8.43E-07 NA NA NA NA
Benzo(a)pyrene 3.79E-08 2.22E-05 2.22E-05 NA NA NA NA
Benzo(b)fluoranthene 5.38E-09 3.20E-06 3.20E-06 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.28E-09 5.28E-08 5.40E-08 Liver 2.66E-05 1.10E-03 1.13E-03
Bromodichloromethane 7.84E-10 NA 7.84E-10 Kidney 3.69E-06 NA 3.69E-06
Chloroform NA NA NA Liver, Blood 3.58E-06 9.89E-06 1.35E-05
Chromium, total NA NA NA No effects observed 5.29E-07 1.21E-05 1.26E-05
Cobalt NA NA NA Thyroid 3.24E-04 3.84E-05 3.63E-04
Dibenz(a,h)anthracene 7.44E-09 6.74E-06 6.75E-06 NA NA NA NA
Dieldrin 7.77E-10 1.48E-08 1.55E-08 Liver 5.66E-06 1.08E-04 1.13E-04
Indeno(1,2,3-cd)pyrene 2.72E-09 1.68E-06 1.68E-06 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.06E-03 7.87E-03 8.93E-03
PCBs (non DLC) 3.19E-10 3.52E-08 3.56E-08 Eye, Nails, Immune 2.32E-04 2.57E-02 2.59E-02
PCBs, total 3.33E-10 3.69E-08 3.72E-08 Eye, Nails, Immune 2.43E-04 2.69E-02 2.71E-02
PCB-TEQ 2.34E-09 2.58E-07 2.61E-07 Reproductive, Developmental 1.30E-04 1.43E-02 1.45E-02
TCDD-TEQ 4.93E-08 8.03E-06 8.07E-06 Reproductive, Developmental 2.74E-03 4.46E-01 4.49E-01
Thallium NA NA NA Hair 2.61E-04 7.73E-05 3.38E-04
Trichloroethene 1.13E-09 5.53E-09 6.65E-09 Thyroid 1.14E-04 5.61E-04 6.75E-04

SiteWide Exposure Medium Total (Total PCBs) 1.98E-07 4.28E-05 4.30E-05 6.30E-03 4.84E-01 4.90E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 2.01E-07 4.31E-05 4.33E-05 6.42E-03 4.97E-01 5.03E-01

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 5.89E-05 1.09E+00
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 5.93E-05 1.11E+00
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TABLE 9.10.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment & Surface Water (Total PCBs) (a) Sediment & Surface Water  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 3.39E-03 5.54E-03 8.93E-03 Blood 3.39E-03 5.54E-03 8.93E-03
Body Weight 4.35E-06 1.00E-05 1.44E-05 Body Weight 4.35E-06 1.00E-05 1.44E-05
Developmental 3.46E-01 6.29E-01 9.75E-01 Developmental 3.51E-01 6.46E-01 9.97E-01
Eye 1.40E-02 6.10E-02 7.49E-02 Eye 1.32E-02 5.80E-02 7.12E-02
Gastrointestinal 5.49E-04 1.54E-04 7.04E-04 Gastrointestinal 5.49E-04 1.54E-04 7.04E-04
Hair 2.52E-03 7.73E-05 2.60E-03 Hair 2.52E-03 7.73E-05 2.60E-03
Immune 1.51E-02 6.10E-02 7.60E-02 Immune 1.43E-02 5.80E-02 7.23E-02
Kidney 3.23E-03 5.19E-03 8.42E-03 Kidney 3.23E-03 5.19E-03 8.42E-03
Liver 2.91E-03 6.32E-03 9.23E-03 Liver 2.91E-03 6.32E-03 9.23E-03
Mortality 6.77E-04 7.14E-04 1.39E-03 Mortality 6.77E-04 7.14E-04 1.39E-03
Nails 1.40E-02 6.10E-02 7.49E-02 Nails 1.32E-02 5.80E-02 7.12E-02
Neurological 4.05E-03 7.87E-03 1.19E-02 Neurological 4.05E-03 7.87E-03 1.19E-02
No effects observed 1.27E-05 1.21E-05 2.48E-05 No effects observed 1.27E-05 1.21E-05 2.48E-05
None reported 2.66E-04 0.00E+00 2.66E-04 None reported 2.66E-04 0.00E+00 2.66E-04
Reproductive 3.46E-01 6.29E-01 9.75E-01 Reproductive 3.51E-01 6.46E-01 9.97E-01
Skin 3.10E-03 2.07E-03 5.18E-03 Skin 3.10E-03 2.07E-03 5.18E-03
Thyroid 3.04E-03 5.99E-04 3.64E-03 Thyroid 3.04E-03 5.99E-04 3.64E-03
Vascular 3.10E-03 2.07E-03 5.18E-03 Vascular 3.10E-03 2.07E-03 5.18E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.

AECOM

Final

July 2017



TABLE 9.11.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER (ADULT)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 2.21E-04 NA 2.21E-04
Sediment Antimony NA NA NA Mortality, Blood 6.85E-05 NA 6.85E-05

Arsenic, total 5.44E-08 1.06E-07 1.60E-07 Skin, Vascular 4.23E-04 8.25E-04 1.25E-03
Benzene 1.96E-13 NA 1.96E-13 Immune 3.12E-09 NA 3.12E-09
Benzo(a)anthracene 1.54E-08 7.81E-08 9.35E-08 NA NA NA NA
Benzo(a)pyrene 1.78E-07 9.03E-07 1.08E-06 NA NA NA NA
Benzo(b)fluoranthene 2.10E-08 1.06E-07 1.27E-07 NA NA NA NA
Benzo(k)fluoranthene 9.75E-10 4.94E-09 5.91E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.32E-09 9.02E-09 1.13E-08 Liver 2.89E-05 1.13E-04 1.42E-04
C2-Benzanthracene/chrysenes 1.61E-10 8.16E-10 9.77E-10 Liver, Kidney 1.93E-06 9.78E-06 1.17E-05
Cadmium, diet NA NA NA Kidney 1.09E-04 1.70E-04 2.80E-04
Chromium, hexavalent 2.47E-08 NA 2.47E-08 None reported 5.77E-05 NA 5.77E-05
Chromium, total NA NA NA No effects observed 2.64E-06 NA 2.64E-06
Chrysene 2.10E-10 1.07E-09 1.28E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 5.65E-04 NA 5.65E-04
Copper NA NA NA Gastrointestinal 1.00E-04 NA 1.00E-04
Dibenz(a,h)anthracene 1.84E-08 9.33E-08 1.12E-07 NA NA NA NA
Dieldrin 8.57E-10 3.34E-09 4.19E-09 Liver 3.75E-06 1.46E-05 1.84E-05
Indeno(1,2,3-cd)pyrene 1.04E-08 5.29E-08 6.33E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.26E-04 NA 4.26E-04
Mercury, inorganic NA NA NA Immune 2.36E-04 NA 2.36E-04
Naphthalene NA NA NA Body Weight 9.43E-07 4.77E-06 5.72E-06
PCBs (non DLC) 3.22E-08 1.75E-07 2.08E-07 Eye, Nails, Immune 2.82E-03 1.54E-02 1.82E-02
PCBs, total 3.40E-08 1.85E-07 2.19E-07 Eye, Nails, Immune 2.97E-03 1.62E-02 1.92E-02
PCB-TEQ 3.22E-08 3.77E-08 6.99E-08 Reproductive, Developmental 1.07E-03 1.26E-03 2.33E-03
TCDD-TEQ 2.23E-06 2.61E-06 4.84E-06 Reproductive, Developmental 7.44E-02 8.70E-02 1.61E-01
Thallium NA NA NA Hair 3.67E-04 NA 3.67E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.88E-05 7.34E-05 9.23E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.88E-04 2.29E-03 2.88E-03
Trichloroethene 4.77E-13 NA 4.77E-13 Thyroid 7.26E-08 NA 7.26E-08
Vanadium NA NA NA Hair 1.23E-04 NA 1.23E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 2.59E-06 4.15E-06 6.75E-06 8.07E-02 1.07E-01 1.87E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.62E-06 4.18E-06 6.80E-06 8.16E-02 1.07E-01 1.89E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.11.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER (ADULT)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 3.29E-05 2.18E-04 2.51E-04
Arsenic, total 1.34E-08 1.34E-08 2.68E-08 Skin, Vascular 1.05E-04 1.04E-04 2.09E-04
Benzene 3.06E-11 5.37E-10 5.68E-10 Immune 4.86E-07 8.54E-06 9.03E-06
Benzo(a)anthracene 1.49E-10 1.71E-07 1.71E-07 NA NA NA NA
Benzo(a)pyrene 2.30E-09 4.52E-06 4.52E-06 NA NA NA NA
Benzo(b)fluoranthene 3.27E-10 6.51E-07 6.51E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.93E-10 2.69E-08 2.71E-08 Liver 2.42E-06 3.36E-04 3.38E-04
Bromodichloromethane 1.19E-10 NA 1.19E-10 Kidney 3.35E-07 NA 3.35E-07
Chloroform NA NA NA Liver, Blood 3.26E-07 3.02E-06 3.35E-06
Chromium, total NA NA NA No effects observed 4.81E-08 3.68E-06 3.73E-06
Cobalt NA NA NA Thyroid 2.95E-05 1.17E-05 4.12E-05
Dibenz(a,h)anthracene 4.51E-10 1.37E-06 1.37E-06 NA NA NA NA
Dieldrin 1.18E-10 7.52E-09 7.63E-09 Liver 5.15E-07 3.29E-05 3.34E-05
Indeno(1,2,3-cd)pyrene 1.65E-10 3.42E-07 3.42E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 9.66E-05 2.40E-03 2.50E-03
PCBs (non DLC) 4.83E-11 1.79E-08 1.80E-08 Eye, Nails, Immune 2.11E-05 7.85E-03 7.87E-03
PCBs, total 5.06E-11 1.88E-08 1.88E-08 Eye, Nails, Immune 2.21E-05 8.21E-03 8.23E-03
PCB-TEQ 3.54E-10 1.31E-07 1.32E-07 Reproductive, Developmental 1.18E-05 4.38E-03 4.39E-03
TCDD-TEQ 7.48E-09 4.09E-06 4.09E-06 Reproductive, Developmental 2.49E-04 1.36E-01 1.36E-01
Thallium NA NA NA Hair 2.37E-05 2.36E-05 4.73E-05
Trichloroethene 6.84E-11 1.13E-09 1.19E-09 Thyroid 1.04E-05 1.71E-04 1.82E-04

SiteWide Exposure Medium Total (Total PCBs) 2.49E-08 1.12E-05 1.12E-05 5.73E-04 1.48E-01 1.48E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 2.52E-08 1.13E-05 1.14E-05 5.84E-04 1.52E-01 1.52E-01
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TABLE 9.11.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER (ADULT)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 1.80E-05 3.36E-01

Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 1.82E-05 3.41E-01

Sediment & Surface Water (Total PCBs) (a) Sediment & Surface Water [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 6.89E-04 2.51E-03 3.20E-03 Blood 6.89E-04 2.51E-03 3.20E-03
Body Weight 9.43E-07 4.77E-06 5.72E-06 Body Weight 9.43E-07 4.77E-06 5.72E-06
Developmental 7.47E-02 2.23E-01 2.98E-01 Developmental 7.57E-02 2.29E-01 3.05E-01
Eye 2.99E-03 2.44E-02 2.74E-02 Eye 2.84E-03 2.32E-02 2.60E-02
Gastrointestinal 1.19E-04 7.34E-05 1.92E-04 Gastrointestinal 1.19E-04 7.34E-05 1.92E-04
Hair 5.14E-04 2.36E-05 5.38E-04 Hair 5.14E-04 2.36E-05 5.38E-04
Immune 3.23E-03 2.44E-02 2.77E-02 Immune 3.07E-03 2.32E-02 2.63E-02
Kidney 6.99E-04 2.47E-03 3.17E-03 Kidney 6.99E-04 2.47E-03 3.17E-03
Liver 6.26E-04 2.80E-03 3.42E-03 Liver 6.26E-04 2.80E-03 3.42E-03
Mortality 1.01E-04 2.18E-04 3.19E-04 Mortality 1.01E-04 2.18E-04 3.19E-04
Nails 2.99E-03 2.44E-02 2.74E-02 Nails 2.84E-03 2.32E-02 2.60E-02
Neurological 7.44E-04 2.40E-03 3.15E-03 Neurological 7.44E-04 2.40E-03 3.15E-03
No effects observed 2.69E-06 3.68E-06 6.37E-06 No effects observed 2.69E-06 3.68E-06 6.37E-06
None reported 5.77E-05 0.00E+00 5.77E-05 None reported 5.77E-05 0.00E+00 5.77E-05
Reproductive 7.47E-02 2.23E-01 2.98E-01 Reproductive 7.57E-02 2.29E-01 3.05E-01
Skin 5.28E-04 9.29E-04 1.46E-03 Skin 5.28E-04 9.29E-04 1.46E-03
Thyroid 6.05E-04 1.83E-04 7.88E-04 Thyroid 6.05E-04 1.83E-04 7.88E-04
Vascular 5.28E-04 9.29E-04 1.46E-03 Vascular 5.28E-04 9.29E-04 1.46E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.12.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Sediment Accessible SiteWide
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.08E-07 1.41E-07 3.49E-07
Benzene 7.49E-13 NA 7.49E-13
Benzo(a)anthracene 1.98E-07 1.86E-07 3.84E-07
Benzo(a)pyrene 2.29E-06 2.15E-06 4.44E-06
Benzo(b)fluoranthene 2.70E-07 2.53E-07 5.23E-07
Benzo(k)fluoranthene 1.25E-08 1.18E-08 2.43E-08
Bis(2-ethylhexyl) phthalate 8.85E-09 1.20E-08 2.08E-08
C2-Benzanthracene/chrysenes 2.07E-09 1.94E-09 4.02E-09
Cadmium, diet NA NA NA
Chromium, hexavalent 3.18E-07 NA 3.18E-07
Chromium, total NA NA NA
Chrysene 2.70E-09 2.54E-09 5.24E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.37E-07 2.22E-07 4.59E-07
Dieldrin 3.28E-09 4.44E-09 7.71E-09
Indeno(1,2,3-cd)pyrene 1.34E-07 1.26E-07 2.60E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.23E-07 2.33E-07 3.56E-07
PCBs, total 1.30E-07 2.46E-07 3.76E-07
PCB-TEQ 1.23E-07 5.01E-08 1.73E-07
TCDD-TEQ 8.54E-06 3.47E-06 1.20E-05
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 6.13E-12 NA 6.13E-12
Vanadium NA NA NA

SiteWide Exposure Medium Total (Total PCBs) (a) 1.24E-05 6.83E-06 1.92E-05
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.25E-05 6.86E-06 1.93E-05

Carcinogenic Risk
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TABLE 9.12.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Surface Water Surface SiteWide
Water Antimony NA NA NA

Arsenic, total 5.86E-08 2.02E-08 7.88E-08
Benzene 1.33E-10 8.09E-10 9.42E-10
Benzo(a)anthracene 2.25E-09 5.35E-07 5.37E-07
Benzo(a)pyrene 3.48E-08 1.41E-05 1.42E-05
Benzo(b)fluoranthene 4.94E-09 2.04E-06 2.04E-06
Bis(2-ethylhexyl) phthalate 8.44E-10 4.05E-08 4.13E-08
Bromodichloromethane 5.18E-10 NA 5.18E-10
Chloroform NA NA NA
Chromium, total NA NA NA
Cobalt NA NA NA
Dibenz(a,h)anthracene 6.82E-09 4.29E-06 4.30E-06
Dieldrin 5.14E-10 1.13E-08 1.18E-08
Indeno(1,2,3-cd)pyrene 2.50E-09 1.07E-06 1.07E-06
Manganese, nondiet NA NA NA
PCBs (non DLC) 2.11E-10 2.70E-08 2.72E-08
PCBs, total 2.21E-10 2.83E-08 2.85E-08
PCB-TEQ 1.54E-09 1.98E-07 2.00E-07
TCDD-TEQ 3.26E-08 6.16E-06 6.19E-06
Thallium NA NA NA
Trichloroethene 1.03E-09 3.52E-09 4.55E-09

SiteWide Exposure Medium Total (Total PCBs) 1.46E-07 2.83E-05 2.85E-05
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 1.47E-07 2.85E-05 2.87E-05

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 4.77E-05
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 4.80E-05

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.13.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 2.08E-03 NA 2.08E-03
Sediment Antimony NA NA NA Mortality, Blood 6.44E-04 NA 6.44E-04

Arsenic, total 1.54E-07 3.49E-08 1.89E-07 Skin, Vascular 3.98E-03 9.05E-04 4.89E-03
Benzene 5.53E-13 NA 5.53E-13 Immune 2.93E-08 NA 2.93E-08
Benzo(a)anthracene 1.83E-07 1.08E-07 2.91E-07 NA NA NA NA
Benzo(a)pyrene 2.11E-06 1.25E-06 3.36E-06 NA NA NA NA
Benzo(b)fluoranthene 2.49E-07 1.47E-07 3.96E-07 NA NA NA NA
Benzo(k)fluoranthene 1.16E-08 6.83E-09 1.84E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.54E-09 2.97E-09 9.51E-09 Liver 2.72E-04 1.24E-04 3.96E-04
C2-Benzanthracene/chrysenes 1.91E-09 1.13E-09 3.04E-09 Liver, Kidney 1.82E-05 1.07E-05 2.89E-05
Cadmium, diet NA NA NA Kidney 1.03E-03 1.87E-04 1.22E-03
Chromium, hexavalent 2.93E-07 NA 2.93E-07 None reported 5.43E-04 NA 5.43E-04
Chromium, total NA NA NA No effects observed 2.49E-05 NA 2.49E-05
Chrysene 2.49E-09 1.47E-09 3.97E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 5.31E-03 NA 5.31E-03
Copper NA NA NA Gastrointestinal 9.43E-04 NA 9.43E-04
Dibenz(a,h)anthracene 2.19E-07 1.29E-07 3.48E-07 NA NA NA NA
Dieldrin 2.42E-09 1.10E-09 3.52E-09 Liver 3.53E-05 1.60E-05 5.13E-05
Indeno(1,2,3-cd)pyrene 1.24E-07 7.32E-08 1.97E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.01E-03 NA 4.01E-03
Mercury, inorganic NA NA NA Immune 2.22E-03 NA 2.22E-03
Naphthalene NA NA NA Body Weight 8.87E-06 5.24E-06 1.41E-05
PCBs (non DLC) 9.09E-08 5.78E-08 1.49E-07 Eye, Nails, Immune 2.65E-02 1.69E-02 4.34E-02
PCBs, total 9.59E-08 6.10E-08 1.57E-07 Eye, Nails, Immune 2.80E-02 1.78E-02 4.58E-02
PCB-TEQ 9.10E-08 1.24E-08 1.03E-07 Reproductive, Developmental 1.01E-02 1.38E-03 1.15E-02
TCDD-TEQ 6.30E-06 8.59E-07 7.16E-06 Reproductive, Developmental 7.00E-01 9.55E-02 7.96E-01
Thallium NA NA NA Hair 3.46E-03 NA 3.46E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.77E-04 8.06E-05 2.58E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.53E-03 2.51E-03 8.04E-03
Trichloroethene 5.66E-12 NA 5.66E-12 Thyroid 6.83E-07 NA 6.83E-07
Vanadium NA NA NA Hair 1.16E-03 NA 1.16E-03

SiteWide Exposure Medium Total (Total PCBs) (a) 9.76E-06 2.67E-06 1.24E-05 7.60E-01 1.17E-01 8.77E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.85E-06 2.68E-06 1.25E-05 7.68E-01 1.18E-01 8.86E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.13.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 7.08E-05 4.29E-05 1.14E-04
Arsenic, total 8.69E-09 7.89E-10 9.48E-09 Skin, Vascular 2.25E-04 2.05E-05 2.46E-04
Benzene 1.98E-11 4.18E-11 6.15E-11 Immune 1.05E-06 2.22E-06 3.26E-06
Benzo(a)anthracene 4.03E-10 6.84E-08 6.88E-08 NA NA NA NA
Benzo(a)pyrene 6.25E-09 1.81E-06 1.81E-06 NA NA NA NA
Benzo(b)fluoranthene 8.86E-10 2.60E-07 2.61E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.25E-10 2.56E-09 2.68E-09 Liver 5.21E-06 1.07E-04 1.12E-04
Bromodichloromethane 7.68E-11 NA 7.68E-11 Kidney 7.23E-07 NA 7.23E-07
Chloroform NA NA NA Liver, Blood 7.02E-07 8.49E-07 1.55E-06
Chromium, total NA NA NA No effects observed 1.04E-07 7.25E-07 8.29E-07
Cobalt NA NA NA Thyroid 6.36E-05 2.31E-06 6.59E-05
Dibenz(a,h)anthracene 1.23E-09 5.49E-07 5.50E-07 NA NA NA NA
Dieldrin 7.61E-11 7.15E-10 7.92E-10 Liver 1.11E-06 1.04E-05 1.15E-05
Indeno(1,2,3-cd)pyrene 4.49E-10 1.37E-07 1.37E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.08E-04 4.73E-04 6.81E-04
PCBs (non DLC) 3.12E-11 1.71E-09 1.74E-09 Eye, Nails, Immune 4.56E-05 2.49E-03 2.54E-03
PCBs, total 3.27E-11 1.79E-09 1.82E-09 Eye, Nails, Immune 4.77E-05 2.60E-03 2.65E-03
PCB-TEQ 2.29E-10 1.25E-08 1.27E-08 Reproductive, Developmental 2.54E-05 1.39E-03 1.42E-03
TCDD-TEQ 4.84E-09 3.89E-07 3.94E-07 Reproductive, Developmental 5.37E-04 4.32E-02 4.37E-02
Thallium NA NA NA Hair 5.11E-05 4.65E-06 5.58E-05
Trichloroethene 1.86E-10 4.14E-10 5.99E-10 Thyroid 2.24E-05 5.00E-05 7.24E-05

SiteWide Exposure Medium Total (Total PCBs) 2.33E-08 3.22E-06 3.24E-06 1.24E-03 4.65E-02 4.78E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 2.35E-08 3.23E-06 3.25E-06 1.26E-03 4.78E-02 4.91E-02
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TABLE 9.13.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 1.57E-05 9.25E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 1.58E-05 9.35E-01

Sediment & Surface Water (Total PCBs) (a) Sediment & Surface Water  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 6.25E-03 2.56E-03 8.80E-03 Blood 6.25E-03 2.56E-03 8.80E-03
Body Weight 8.87E-06 5.24E-06 1.41E-05 Body Weight 8.87E-06 5.24E-06 1.41E-05
Developmental 7.01E-01 1.39E-01 8.40E-01 Developmental 7.11E-01 1.41E-01 8.52E-01
Eye 2.80E-02 2.04E-02 4.84E-02 Eye 2.65E-02 1.94E-02 4.59E-02
Gastrointestinal 1.12E-03 8.06E-05 1.20E-03 Gastrointestinal 1.12E-03 8.06E-05 1.20E-03
Hair 4.67E-03 4.65E-06 4.67E-03 Hair 4.67E-03 4.65E-06 4.67E-03
Immune 3.02E-02 2.04E-02 5.06E-02 Immune 2.88E-02 1.94E-02 4.81E-02
Kidney 6.58E-03 2.71E-03 9.29E-03 Kidney 6.58E-03 2.71E-03 9.29E-03
Liver 5.86E-03 2.78E-03 8.65E-03 Liver 5.86E-03 2.78E-03 8.65E-03
Mortality 7.15E-04 4.29E-05 7.58E-04 Mortality 7.15E-04 4.29E-05 7.58E-04
Nails 2.80E-02 2.04E-02 4.84E-02 Nails 2.65E-02 1.94E-02 4.59E-02
Neurological 6.30E-03 4.73E-04 6.77E-03 Neurological 6.30E-03 4.73E-04 6.77E-03
No effects observed 2.50E-05 7.25E-07 2.57E-05 No effects observed 2.50E-05 7.25E-07 2.57E-05
None reported 5.43E-04 0.00E+00 5.43E-04 None reported 5.43E-04 0.00E+00 5.43E-04
Reproductive 7.01E-01 1.39E-01 8.40E-01 Reproductive 7.11E-01 1.41E-01 8.52E-01
Skin 4.21E-03 9.26E-04 5.14E-03 Skin 4.21E-03 9.26E-04 5.14E-03
Thyroid 5.40E-03 5.23E-05 5.45E-03 Thyroid 5.40E-03 5.23E-05 5.45E-03
Vascular 4.21E-03 9.26E-04 5.14E-03 Vascular 4.21E-03 9.26E-04 5.14E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.14.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 1.02E-03 NA 1.02E-03
Sediment Antimony NA NA NA Mortality, Blood 3.16E-04 NA 3.16E-04

Arsenic, total 1.51E-07 1.34E-07 2.84E-07 Skin, Vascular 1.95E-03 1.73E-03 3.69E-03
Benzene 5.42E-13 NA 5.42E-13 Immune 1.44E-08 NA 1.44E-08
Benzo(a)anthracene 1.07E-07 2.46E-07 3.53E-07 NA NA NA NA
Benzo(a)pyrene 1.23E-06 2.85E-06 4.08E-06 NA NA NA NA
Benzo(b)fluoranthene 1.45E-07 3.35E-07 4.80E-07 NA NA NA NA
Benzo(k)fluoranthene 6.75E-09 1.56E-08 2.23E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.41E-09 1.14E-08 1.78E-08 Liver 1.34E-04 2.37E-04 3.71E-04
C2-Benzanthracene/chrysenes 1.12E-09 2.57E-09 3.69E-09 Liver, Kidney 8.91E-06 2.06E-05 2.95E-05
Cadmium, diet NA NA NA Kidney 5.04E-04 3.58E-04 8.62E-04
Chromium, hexavalent 1.71E-07 NA 1.71E-07 None reported 2.66E-04 NA 2.66E-04
Chromium, total NA NA NA No effects observed 1.22E-05 NA 1.22E-05
Chrysene 1.46E-09 3.36E-09 4.81E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.61E-03 NA 2.61E-03
Copper NA NA NA Gastrointestinal 4.62E-04 NA 4.62E-04
Dibenz(a,h)anthracene 1.28E-07 2.94E-07 4.22E-07 NA NA NA NA
Dieldrin 2.37E-09 4.21E-09 6.58E-09 Liver 1.73E-05 3.07E-05 4.80E-05
Indeno(1,2,3-cd)pyrene 7.23E-08 1.67E-07 2.39E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.96E-03 NA 1.96E-03
Mercury, inorganic NA NA NA Immune 1.09E-03 NA 1.09E-03
Naphthalene NA NA NA Body Weight 4.35E-06 1.00E-05 1.44E-05
PCBs (non DLC) 8.91E-08 2.21E-07 3.11E-07 Eye, Nails, Immune 1.30E-02 3.23E-02 4.53E-02
PCBs, total 9.41E-08 2.34E-07 3.28E-07 Eye, Nails, Immune 1.37E-02 3.41E-02 4.78E-02
PCB-TEQ 8.93E-08 4.75E-08 1.37E-07 Reproductive, Developmental 4.96E-03 2.64E-03 7.60E-03
TCDD-TEQ 6.18E-06 3.29E-06 9.47E-06 Reproductive, Developmental 3.43E-01 1.83E-01 5.26E-01
Thallium NA NA NA Hair 1.70E-03 NA 1.70E-03
TPH C19-C40 NA NA NA Gastrointestinal 8.70E-05 1.54E-04 2.41E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.71E-03 4.81E-03 7.53E-03
Trichloroethene 3.30E-12 NA 3.30E-12 Thyroid 3.35E-07 NA 3.35E-07
Vanadium NA NA NA Hair 5.69E-04 NA 5.69E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 8.30E-06 7.58E-06 1.59E-05 3.73E-01 2.24E-01 5.97E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.39E-06 7.62E-06 1.60E-05 3.77E-01 2.25E-01 6.02E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.14.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 6.95E-05 8.22E-05 1.52E-04
Arsenic, total 1.70E-08 3.02E-09 2.01E-08 Skin, Vascular 2.21E-04 3.92E-05 2.60E-04
Benzene 3.87E-11 1.60E-10 1.99E-10 Immune 1.03E-06 4.24E-06 5.27E-06
Benzo(a)anthracene 4.71E-10 1.56E-07 1.56E-07 NA NA NA NA
Benzo(a)pyrene 7.30E-09 4.12E-06 4.12E-06 NA NA NA NA
Benzo(b)fluoranthene 1.04E-09 5.93E-07 5.94E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.45E-10 9.79E-09 1.00E-08 Liver 5.11E-06 2.04E-04 2.09E-04
Bromodichloromethane 1.51E-10 NA 1.51E-10 Kidney 7.09E-07 NA 7.09E-07
Chloroform NA NA NA Liver, Blood 6.88E-07 1.63E-06 2.31E-06
Chromium, total NA NA NA No effects observed 1.02E-07 1.39E-06 1.49E-06
Cobalt NA NA NA Thyroid 6.23E-05 4.42E-06 6.68E-05
Dibenz(a,h)anthracene 1.43E-09 1.25E-06 1.25E-06 NA NA NA NA
Dieldrin 1.49E-10 2.74E-09 2.89E-09 Liver 1.09E-06 2.00E-05 2.11E-05
Indeno(1,2,3-cd)pyrene 5.24E-10 3.12E-07 3.12E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.04E-04 9.06E-04 1.11E-03
PCBs (non DLC) 6.13E-11 6.54E-09 6.60E-09 Eye, Nails, Immune 4.47E-05 4.77E-03 4.81E-03
PCBs, total 6.41E-11 6.84E-09 6.90E-09 Eye, Nails, Immune 4.67E-05 4.99E-03 5.03E-03
PCB-TEQ 4.49E-10 4.79E-08 4.84E-08 Reproductive, Developmental 2.50E-05 2.66E-03 2.69E-03
TCDD-TEQ 9.48E-09 1.49E-06 1.50E-06 Reproductive, Developmental 5.27E-04 8.27E-02 8.33E-02
Thallium NA NA NA Hair 5.01E-05 8.90E-06 5.90E-05
Trichloroethene 2.17E-10 9.43E-10 1.16E-09 Thyroid 2.20E-05 9.57E-05 1.18E-04

SiteWide Exposure Medium Total (Total PCBs) 3.81E-08 7.94E-06 7.98E-06 1.21E-03 8.91E-02 9.03E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 3.86E-08 7.99E-06 8.03E-06 1.23E-03 9.15E-02 9.28E-02
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TABLE 9.14.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 2.39E-05 6.87E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 2.40E-05 6.95E-01

Sediment & Surface Water (Total PCBs) (a) Sediment & Surface Water  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 3.10E-03 4.90E-03 7.99E-03 Blood 3.10E-03 4.90E-03 7.99E-03
Body Weight 4.35E-06 1.00E-05 1.44E-05 Body Weight 4.35E-06 1.00E-05 1.44E-05
Developmental 3.44E-01 2.66E-01 6.10E-01 Developmental 3.49E-01 2.71E-01 6.20E-01
Eye 1.38E-02 3.91E-02 5.28E-02 Eye 1.30E-02 3.71E-02 5.01E-02
Gastrointestinal 5.49E-04 1.54E-04 7.04E-04 Gastrointestinal 5.49E-04 1.54E-04 7.04E-04
Hair 2.31E-03 8.90E-06 2.32E-03 Hair 2.31E-03 8.90E-06 2.32E-03
Immune 1.49E-02 3.91E-02 5.39E-02 Immune 1.41E-02 3.71E-02 5.12E-02
Kidney 3.23E-03 5.19E-03 8.42E-03 Kidney 3.23E-03 5.19E-03 8.42E-03
Liver 2.88E-03 5.33E-03 8.21E-03 Liver 2.88E-03 5.33E-03 8.21E-03
Mortality 3.85E-04 8.22E-05 4.68E-04 Mortality 3.85E-04 8.22E-05 4.68E-04
Nails 1.38E-02 3.91E-02 5.28E-02 Nails 1.30E-02 3.71E-02 5.01E-02
Neurological 3.19E-03 9.06E-04 4.10E-03 Neurological 3.19E-03 9.06E-04 4.10E-03
No effects observed 1.23E-05 1.39E-06 1.37E-05 No effects observed 1.23E-05 1.39E-06 1.37E-05
None reported 2.66E-04 0.00E+00 2.66E-04 None reported 2.66E-04 0.00E+00 2.66E-04
Reproductive 3.44E-01 2.66E-01 6.10E-01 Reproductive 3.49E-01 2.71E-01 6.20E-01
Skin 2.18E-03 1.77E-03 3.95E-03 Skin 2.18E-03 1.77E-03 3.95E-03
Thyroid 2.69E-03 1.00E-04 2.79E-03 Thyroid 2.69E-03 1.00E-04 2.79E-03
Vascular 2.18E-03 1.77E-03 3.95E-03 Vascular 2.18E-03 1.77E-03 3.95E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

Page 3 of 3

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.15.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 2.21E-04 NA 2.21E-04
Sediment Antimony NA NA NA Mortality, Blood 6.85E-05 NA 6.85E-05

Arsenic, total 5.44E-08 1.06E-07 1.60E-07 Skin, Vascular 4.23E-04 8.25E-04 1.25E-03
Benzene 1.96E-13 NA 1.96E-13 Immune 3.12E-09 NA 3.12E-09
Benzo(a)anthracene 1.54E-08 7.81E-08 9.35E-08 NA NA NA NA
Benzo(a)pyrene 1.78E-07 9.03E-07 1.08E-06 NA NA NA NA
Benzo(b)fluoranthene 2.10E-08 1.06E-07 1.27E-07 NA NA NA NA
Benzo(k)fluoranthene 9.75E-10 4.94E-09 5.91E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.32E-09 9.02E-09 1.13E-08 Liver 2.89E-05 1.13E-04 1.42E-04
C2-Benzanthracene/chrysenes 1.61E-10 8.16E-10 9.77E-10 Liver, Kidney 1.93E-06 9.78E-06 1.17E-05
Cadmium, diet NA NA NA Kidney 1.09E-04 1.70E-04 2.80E-04
Chromium, hexavalent 2.47E-08 NA 2.47E-08 None reported 5.77E-05 NA 5.77E-05
Chromium, total NA NA NA No effects observed 2.64E-06 NA 2.64E-06
Chrysene 2.10E-10 1.07E-09 1.28E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 5.65E-04 NA 5.65E-04
Copper NA NA NA Gastrointestinal 1.00E-04 NA 1.00E-04
Dibenz(a,h)anthracene 1.84E-08 9.33E-08 1.12E-07 NA NA NA NA
Dieldrin 8.57E-10 3.34E-09 4.19E-09 Liver 3.75E-06 1.46E-05 1.84E-05
Indeno(1,2,3-cd)pyrene 1.04E-08 5.29E-08 6.33E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.26E-04 NA 4.26E-04
Mercury, inorganic NA NA NA Immune 2.36E-04 NA 2.36E-04
Naphthalene NA NA NA Body Weight 9.43E-07 4.77E-06 5.72E-06
PCBs (non DLC) 3.22E-08 1.75E-07 2.08E-07 Eye, Nails, Immune 2.82E-03 1.54E-02 1.82E-02
PCBs, total 3.40E-08 1.85E-07 2.19E-07 Eye, Nails, Immune 2.97E-03 1.62E-02 1.92E-02
PCB-TEQ 3.22E-08 3.77E-08 6.99E-08 Reproductive, Developmental 1.07E-03 1.26E-03 2.33E-03
TCDD-TEQ 2.23E-06 2.61E-06 4.84E-06 Reproductive, Developmental 7.44E-02 8.70E-02 1.61E-01
Thallium NA NA NA Hair 3.67E-04 NA 3.67E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.88E-05 7.34E-05 9.23E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.88E-04 2.29E-03 2.88E-03
Trichloroethene 4.77E-13 NA 4.77E-13 Thyroid 7.26E-08 NA 7.26E-08
Vanadium NA NA NA Hair 1.23E-04 NA 1.23E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 2.59E-06 4.15E-06 6.75E-06 8.07E-02 1.07E-01 1.87E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.62E-06 4.18E-06 6.80E-06 8.16E-02 1.07E-01 1.89E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.15.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 6.62E-06 2.61E-05 3.27E-05
Arsenic, total 2.71E-09 1.60E-09 4.31E-09 Skin, Vascular 2.11E-05 1.24E-05 3.35E-05
Benzene 6.16E-12 8.45E-11 9.07E-11 Immune 9.79E-08 1.35E-06 1.44E-06
Benzo(a)anthracene 2.99E-11 3.30E-08 3.30E-08 NA NA NA NA
Benzo(a)pyrene 4.64E-10 8.70E-07 8.71E-07 NA NA NA NA
Benzo(b)fluoranthene 6.58E-11 1.25E-07 1.25E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.90E-11 5.17E-09 5.21E-09 Liver 4.87E-07 6.47E-05 6.52E-05
Bromodichloromethane 2.39E-11 NA 2.39E-11 Kidney 6.76E-08 NA 6.76E-08
Chloroform NA NA NA Liver, Blood 6.56E-08 5.15E-07 5.81E-07
Chromium, total NA NA NA No effects observed 9.70E-09 4.40E-07 4.50E-07
Cobalt NA NA NA Thyroid 5.94E-06 1.40E-06 7.34E-06
Dibenz(a,h)anthracene 9.09E-11 2.64E-07 2.64E-07 NA NA NA NA
Dieldrin 2.37E-11 1.45E-09 1.47E-09 Liver 1.04E-07 6.34E-06 6.44E-06
Indeno(1,2,3-cd)pyrene 3.33E-11 6.59E-08 6.60E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.95E-05 2.87E-04 3.07E-04
PCBs (non DLC) 9.74E-12 3.46E-09 3.47E-09 Eye, Nails, Immune 4.26E-06 1.51E-03 1.52E-03
PCBs, total 1.02E-11 3.62E-09 3.63E-09 Eye, Nails, Immune 4.46E-06 1.58E-03 1.59E-03
PCB-TEQ 7.14E-11 2.53E-08 2.54E-08 Reproductive, Developmental 2.38E-06 8.44E-04 8.47E-04
TCDD-TEQ 1.51E-09 7.87E-07 7.89E-07 Reproductive, Developmental 5.02E-05 2.62E-02 2.63E-02
Thallium NA NA NA Hair 4.78E-06 2.82E-06 7.60E-06
Trichloroethene 1.38E-11 1.99E-10 2.13E-10 Thyroid 2.10E-06 3.03E-05 3.24E-05

SiteWide Exposure Medium Total (Total PCBs) 5.01E-09 2.16E-06 2.16E-06 1.15E-04 2.83E-02 2.84E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 5.09E-09 2.18E-06 2.19E-06 1.18E-04 2.90E-02 2.91E-02
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TABLE 9.15.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 8.91E-06 2.16E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 8.99E-06 2.18E-01

Wader (Adult) (Total PCBs) (a) Wader (Adult)  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 6.63E-04 2.32E-03 2.98E-03 Blood 6.63E-04 2.32E-03 2.98E-03
Body Weight 9.43E-07 4.77E-06 5.72E-06 Body Weight 9.43E-07 4.77E-06 5.72E-06
Developmental 7.45E-02 1.13E-01 1.88E-01 Developmental 7.55E-02 1.15E-01 1.91E-01
Eye 2.98E-03 1.78E-02 2.08E-02 Eye 2.82E-03 1.69E-02 1.97E-02
Gastrointestinal 1.19E-04 7.34E-05 1.92E-04 Gastrointestinal 1.19E-04 7.34E-05 1.92E-04
Hair 4.95E-04 2.82E-06 4.98E-04 Hair 4.95E-04 2.82E-06 4.98E-04
Immune 3.21E-03 1.78E-02 2.10E-02 Immune 3.06E-03 1.69E-02 1.99E-02
Kidney 6.99E-04 2.47E-03 3.17E-03 Kidney 6.99E-04 2.47E-03 3.17E-03
Liver 6.23E-04 2.50E-03 3.12E-03 Liver 6.23E-04 2.50E-03 3.12E-03
Mortality 7.51E-05 2.61E-05 1.01E-04 Mortality 7.51E-05 2.61E-05 1.01E-04
Nails 2.98E-03 1.78E-02 2.08E-02 Nails 2.82E-03 1.69E-02 1.97E-02
Neurological 6.66E-04 2.87E-04 9.54E-04 Neurological 6.66E-04 2.87E-04 9.54E-04
No effects observed 2.65E-06 4.40E-07 3.09E-06 No effects observed 2.65E-06 4.40E-07 3.09E-06
None reported 5.77E-05 0.00E+00 5.77E-05 None reported 5.77E-05 0.00E+00 5.77E-05
Reproductive 7.45E-02 1.13E-01 1.88E-01 Reproductive 7.55E-02 1.15E-01 1.91E-01
Skin 4.44E-04 8.37E-04 1.28E-03 Skin 4.44E-04 8.37E-04 1.28E-03
Thyroid 5.73E-04 3.17E-05 6.05E-04 Thyroid 5.73E-04 3.17E-05 6.05E-04
Vascular 4.44E-04 8.37E-04 1.28E-03 Vascular 4.44E-04 8.37E-04 1.28E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.16.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Sediment Accessible SiteWide
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.08E-07 1.41E-07 3.49E-07
Benzene 7.49E-13 NA 7.49E-13
Benzo(a)anthracene 1.98E-07 1.86E-07 3.84E-07
Benzo(a)pyrene 2.29E-06 2.15E-06 4.44E-06
Benzo(b)fluoranthene 2.70E-07 2.53E-07 5.23E-07
Benzo(k)fluoranthene 1.25E-08 1.18E-08 2.43E-08
Bis(2-ethylhexyl) phthalate 8.85E-09 1.20E-08 2.08E-08
C2-Benzanthracene/chrysenes 2.07E-09 1.94E-09 4.02E-09
Cadmium, diet NA NA NA
Chromium, hexavalent 3.18E-07 NA 3.18E-07
Chromium, total NA NA NA
Chrysene 2.70E-09 2.54E-09 5.24E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.37E-07 2.22E-07 4.59E-07
Dieldrin 3.28E-09 4.44E-09 7.71E-09
Indeno(1,2,3-cd)pyrene 1.34E-07 1.26E-07 2.60E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.23E-07 2.33E-07 3.56E-07
PCBs, total 1.30E-07 2.46E-07 3.76E-07
PCB-TEQ 1.23E-07 5.01E-08 1.73E-07
TCDD-TEQ 8.54E-06 3.47E-06 1.20E-05
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 6.13E-12 NA 6.13E-12
Vanadium NA NA NA

SiteWide Exposure Medium Total (Total PCBs) (a) 1.24E-05 6.83E-06 1.92E-05
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.25E-05 6.86E-06 1.93E-05

Carcinogenic Risk
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TABLE 9.16.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Surface Water Surface SiteWide
Water Antimony NA NA NA

Arsenic, total 1.14E-08 2.39E-09 1.38E-08
Benzene 2.59E-11 1.26E-10 1.52E-10
Benzo(a)anthracene 4.33E-10 1.01E-07 1.02E-07
Benzo(a)pyrene 6.71E-09 2.68E-06 2.68E-06
Benzo(b)fluoranthene 9.52E-10 3.86E-07 3.87E-07
Bis(2-ethylhexyl) phthalate 1.64E-10 7.73E-09 7.89E-09
Bromodichloromethane 1.01E-10 NA 1.01E-10
Chloroform NA NA NA
Chromium, total NA NA NA
Cobalt NA NA NA
Dibenz(a,h)anthracene 1.32E-09 8.13E-07 8.14E-07
Dieldrin 9.99E-11 2.16E-09 2.26E-09
Indeno(1,2,3-cd)pyrene 4.82E-10 2.03E-07 2.03E-07
Manganese, nondiet NA NA NA
PCBs (non DLC) 4.10E-11 5.16E-09 5.20E-09
PCBs, total 4.29E-11 5.40E-09 5.44E-09
PCB-TEQ 3.00E-10 3.78E-08 3.81E-08
TCDD-TEQ 6.34E-09 1.18E-06 1.18E-06
Thallium NA NA NA
Trichloroethene 1.99E-10 6.13E-10 8.12E-10

SiteWide Exposure Medium Total (Total PCBs) 2.83E-08 5.37E-06 5.40E-06
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 2.86E-08 5.41E-06 5.44E-06

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 2.46E-05
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 2.48E-05

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.17.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER (OLDER CHILD 7 to <14 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 4.32E-04 NA 4.32E-04
Sediment Antimony NA NA NA Mortality, Blood 1.34E-04 NA 1.34E-04

Arsenic, total 3.72E-08 2.93E-08 6.65E-08 Skin, Vascular 8.26E-04 6.51E-04 1.48E-03
Benzene 1.34E-13 NA 1.34E-13 Immune 6.08E-09 NA 6.08E-09
Benzo(a)anthracene 3.16E-08 6.47E-08 9.63E-08 NA NA NA NA
Benzo(a)pyrene 3.65E-07 7.49E-07 1.11E-06 NA NA NA NA
Benzo(b)fluoranthene 4.30E-08 8.81E-08 1.31E-07 NA NA NA NA
Benzo(k)fluoranthene 2.00E-09 4.09E-09 6.09E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.58E-09 2.49E-09 4.07E-09 Liver 5.65E-05 8.90E-05 1.45E-04
C2-Benzanthracene/chrysenes 3.30E-10 6.77E-10 1.01E-09 Liver, Kidney 3.77E-06 7.72E-06 1.15E-05
Cadmium, diet NA NA NA Kidney 2.13E-04 1.35E-04 3.48E-04
Chromium, hexavalent 5.07E-08 NA 5.07E-08 None reported 1.13E-04 NA 1.13E-04
Chromium, total NA NA NA No effects observed 5.15E-06 NA 5.15E-06
Chrysene 4.31E-10 8.83E-10 1.31E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 1.10E-03 NA 1.10E-03
Copper NA NA NA Gastrointestinal 1.95E-04 NA 1.95E-04
Dibenz(a,h)anthracene 3.78E-08 7.74E-08 1.15E-07 NA NA NA NA
Dieldrin 5.85E-10 9.23E-10 1.51E-09 Liver 7.31E-06 1.15E-05 1.88E-05
Indeno(1,2,3-cd)pyrene 2.14E-08 4.39E-08 6.53E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 8.31E-04 NA 8.31E-04
Mercury, inorganic NA NA NA Immune 4.60E-04 NA 4.60E-04
Naphthalene NA NA NA Body Weight 1.84E-06 3.77E-06 5.61E-06
PCBs (non DLC) 2.20E-08 4.85E-08 7.05E-08 Eye, Nails, Immune 5.49E-03 1.21E-02 1.76E-02
PCBs, total 2.32E-08 5.12E-08 7.44E-08 Eye, Nails, Immune 5.80E-03 1.28E-02 1.86E-02
PCB-TEQ 2.20E-08 1.04E-08 3.24E-08 Reproductive, Developmental 2.10E-03 9.92E-04 3.09E-03
TCDD-TEQ 1.52E-06 7.21E-07 2.25E-06 Reproductive, Developmental 1.45E-01 6.87E-02 2.14E-01
Thallium NA NA NA Hair 7.17E-04 NA 7.17E-04
TPH C19-C40 NA NA NA Gastrointestinal 3.68E-05 5.80E-05 9.48E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.15E-03 1.81E-03 2.95E-03
Trichloroethene 9.77E-13 NA 9.77E-13 Thyroid 1.42E-07 NA 1.42E-07
Vanadium NA NA NA Hair 2.40E-04 NA 2.40E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 2.14E-06 1.83E-06 3.97E-06 1.58E-01 8.42E-02 2.42E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.16E-06 1.84E-06 4.00E-06 1.59E-01 8.46E-02 2.44E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.17.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER (OLDER CHILD 7 to <14 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface SiteWide
Water Antimony NA NA NA Mortality, Blood 5.87E-05 6.18E-05 1.20E-04

Arsenic, total 8.40E-09 1.33E-09 9.73E-09 Skin, Vascular 1.87E-04 2.94E-05 2.16E-04
Benzene 1.91E-11 5.64E-11 7.55E-11 Immune 8.69E-07 2.56E-06 3.43E-06
Benzo(a)anthracene 2.79E-10 5.80E-08 5.83E-08 NA NA NA NA
Benzo(a)pyrene 4.32E-09 1.53E-06 1.54E-06 NA NA NA NA
Benzo(b)fluoranthene 6.13E-10 2.21E-07 2.21E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.21E-10 3.03E-09 3.16E-09 Liver 4.32E-06 1.08E-04 1.13E-04
Bromodichloromethane 7.43E-11 NA 7.43E-11 Kidney 5.99E-07 NA 5.99E-07
Chloroform NA NA NA Liver, Blood 5.82E-07 9.30E-07 1.51E-06
Chromium, total NA NA NA No effects observed 8.60E-08 1.04E-06 1.13E-06
Cobalt NA NA NA Thyroid 5.27E-05 3.32E-06 5.60E-05
Dibenz(a,h)anthracene 8.47E-10 4.65E-07 4.66E-07 NA NA NA NA
Dieldrin 7.37E-11 8.49E-10 9.23E-10 Liver 9.21E-07 1.06E-05 1.15E-05
Indeno(1,2,3-cd)pyrene 3.10E-10 1.16E-07 1.16E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.73E-04 6.81E-04 8.53E-04
PCBs (non DLC) 3.02E-11 2.03E-09 2.06E-09 Eye, Nails, Immune 3.78E-05 2.53E-03 2.57E-03
PCBs, total 3.16E-11 2.12E-09 2.15E-09 Eye, Nails, Immune 3.95E-05 2.65E-03 2.69E-03
PCB-TEQ 2.22E-10 1.49E-08 1.51E-08 Reproductive, Developmental 2.11E-05 1.41E-03 1.44E-03
TCDD-TEQ 4.68E-09 4.62E-07 4.66E-07 Reproductive, Developmental 4.46E-04 4.40E-02 4.44E-02
Thallium NA NA NA Hair 4.24E-05 6.68E-06 4.91E-05
Trichloroethene 1.28E-10 3.68E-10 4.96E-10 Thyroid 1.86E-05 5.33E-05 7.19E-05

SiteWide Exposure Medium Total (Total PCBs) 1.99E-08 2.86E-06 2.88E-06 1.02E-03 4.76E-02 4.86E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 2.01E-08 2.88E-06 2.90E-06 1.04E-03 4.89E-02 4.99E-02
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TABLE 9.17.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER (OLDER CHILD 7 to <14 YRS)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 6.85E-06 2.90E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 6.90E-06 2.94E-01

Sediment and Surface Water (Total PCBs) (a) Sediment and Surface Water  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 1.34E-03 1.87E-03 3.21E-03 Blood 1.34E-03 1.87E-03 3.21E-03
Body Weight 1.84E-06 3.77E-06 5.61E-06 Body Weight 1.84E-06 3.77E-06 5.61E-06
Developmental 1.46E-01 1.13E-01 2.58E-01 Developmental 1.48E-01 1.15E-01 2.63E-01
Eye 5.84E-03 1.55E-02 2.13E-02 Eye 5.53E-03 1.47E-02 2.02E-02
Gastrointestinal 2.32E-04 5.80E-05 2.90E-04 Gastrointestinal 2.32E-04 5.80E-05 2.90E-04
Hair 1.00E-03 6.68E-06 1.01E-03 Hair 1.00E-03 6.68E-06 1.01E-03
Immune 6.30E-03 1.55E-02 2.18E-02 Immune 5.99E-03 1.47E-02 2.07E-02
Kidney 1.36E-03 1.95E-03 3.31E-03 Kidney 1.36E-03 1.95E-03 3.31E-03
Liver 1.22E-03 2.04E-03 3.26E-03 Liver 1.22E-03 2.04E-03 3.26E-03
Mortality 1.92E-04 6.18E-05 2.54E-04 Mortality 1.92E-04 6.18E-05 2.54E-04
Nails 5.84E-03 1.55E-02 2.13E-02 Nails 5.53E-03 1.47E-02 2.02E-02
Neurological 1.44E-03 6.81E-04 2.12E-03 Neurological 1.44E-03 6.81E-04 2.12E-03
No effects observed 5.24E-06 1.04E-06 6.28E-06 No effects observed 5.24E-06 1.04E-06 6.28E-06
None reported 1.13E-04 0.00E+00 1.13E-04 None reported 1.13E-04 0.00E+00 1.13E-04
Reproductive 1.46E-01 1.13E-01 2.58E-01 Reproductive 1.48E-01 1.15E-01 2.63E-01
Skin 1.01E-03 6.81E-04 1.69E-03 Skin 1.01E-03 6.81E-04 1.69E-03
Thyroid 1.17E-03 5.66E-05 1.23E-03 Thyroid 1.17E-03 5.66E-05 1.23E-03
Vascular 1.01E-03 6.81E-04 1.69E-03 Vascular 1.01E-03 6.81E-04 1.69E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

Page 3 of 3

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.18.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER (TEEN 14 to <19 yrs)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 8.25E-05 NA 8.25E-05
Sediment Antimony NA NA NA Mortality, Blood 2.55E-05 NA 2.55E-05

Arsenic, total 5.08E-09 2.02E-09 7.10E-09 Skin, Vascular 1.58E-04 6.29E-05 2.21E-04
Benzene 1.83E-14 NA 1.83E-14 Immune 1.16E-09 NA 1.16E-09
Benzo(a)anthracene 2.59E-09 2.68E-09 5.27E-09 NA NA NA NA
Benzo(a)pyrene 2.99E-08 3.10E-08 6.09E-08 NA NA NA NA
Benzo(b)fluoranthene 3.52E-09 3.65E-09 7.17E-09 NA NA NA NA
Benzo(k)fluoranthene 1.64E-10 1.70E-10 3.33E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.16E-10 1.72E-10 3.88E-10 Liver 1.08E-05 8.60E-06 1.94E-05
C2-Benzanthracene/chrysenes 2.70E-11 2.80E-11 5.50E-11 Liver, Kidney 7.20E-07 7.46E-07 1.47E-06
Cadmium, diet NA NA NA Kidney 4.08E-05 1.30E-05 5.38E-05
Chromium, hexavalent 4.15E-09 NA 4.15E-09 None reported 2.15E-05 NA 2.15E-05
Chromium, total NA NA NA No effects observed 9.85E-07 NA 9.85E-07
Chrysene 3.53E-11 3.66E-11 7.19E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 2.11E-04 NA 2.11E-04
Copper NA NA NA Gastrointestinal 3.74E-05 NA 3.74E-05
Dibenz(a,h)anthracene 3.09E-09 3.20E-09 6.30E-09 NA NA NA NA
Dieldrin 7.99E-11 6.37E-11 1.44E-10 Liver 1.40E-06 1.11E-06 2.51E-06
Indeno(1,2,3-cd)pyrene 1.75E-09 1.82E-09 3.57E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.59E-04 NA 1.59E-04
Mercury, inorganic NA NA NA Immune 8.80E-05 NA 8.80E-05
Naphthalene NA NA NA Body Weight 3.52E-07 3.64E-07 7.16E-07
PCBs (non DLC) 3.00E-09 3.35E-09 6.35E-09 Eye, Nails, Immune 1.05E-03 1.17E-03 2.22E-03
PCBs, total 3.17E-09 3.53E-09 6.70E-09 Eye, Nails, Immune 1.11E-03 1.24E-03 2.34E-03
PCB-TEQ 3.01E-09 7.19E-10 3.73E-09 Reproductive, Developmental 4.01E-04 9.58E-05 4.97E-04
TCDD-TEQ 2.08E-07 4.98E-08 2.58E-07 Reproductive, Developmental 2.78E-02 6.63E-03 3.44E-02
Thallium NA NA NA Hair 1.37E-04 NA 1.37E-04
TPH C19-C40 NA NA NA Gastrointestinal 7.03E-06 5.60E-06 1.26E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.19E-04 1.75E-04 3.94E-04
Trichloroethene 8.00E-14 NA 8.00E-14 Thyroid 2.71E-08 NA 2.71E-08
Vanadium NA NA NA Hair 4.60E-05 NA 4.60E-05

SiteWide Exposure Medium Total (Total PCBs) (a) 2.62E-07 9.81E-08 3.60E-07 3.01E-02 8.14E-03 3.82E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.65E-07 9.87E-08 3.63E-07 3.05E-02 8.17E-03 3.86E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.18.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER (TEEN 14 to <19 yrs)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface SiteWide
Sediment Antimony NA NA NA Mortality, Blood 2.75E-04 1.46E-04 4.21E-04

Arsenic, total 2.81E-08 2.24E-09 3.04E-08 Skin, Vascular 8.75E-04 6.97E-05 9.44E-04
Benzene 6.39E-11 9.53E-11 1.59E-10 Immune 4.07E-06 6.06E-06 1.01E-05
Benzo(a)anthracene 5.59E-10 5.88E-08 5.94E-08 NA NA NA NA
Benzo(a)pyrene 8.67E-09 1.55E-06 1.56E-06 NA NA NA NA
Benzo(b)fluoranthene 1.23E-09 2.24E-07 2.25E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.05E-10 5.13E-09 5.53E-09 Liver 2.02E-05 2.56E-04 2.77E-04
Bromodichloromethane 2.49E-10 NA 2.49E-10 Kidney 2.81E-06 NA 2.81E-06
Chloroform NA NA NA Liver, Blood 2.73E-06 2.20E-06 4.93E-06
Chromium, total NA NA NA No effects observed 4.03E-07 2.47E-06 2.87E-06
Cobalt NA NA NA Thyroid 2.47E-04 7.87E-06 2.55E-04
Dibenz(a,h)anthracene 1.70E-09 4.72E-07 4.73E-07 NA NA NA NA
Dieldrin 2.46E-10 1.44E-09 1.68E-09 Liver 4.31E-06 2.51E-05 2.94E-05
Indeno(1,2,3-cd)pyrene 6.22E-10 1.18E-07 1.18E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 8.09E-04 1.61E-03 2.42E-03
PCBs (non DLC) 1.01E-10 3.43E-09 3.53E-09 Eye, Nails, Immune 1.77E-04 6.00E-03 6.17E-03
PCBs, total 1.06E-10 3.58E-09 3.69E-09 Eye, Nails, Immune 1.85E-04 6.27E-03 6.46E-03
PCB-TEQ 7.41E-10 2.51E-08 2.58E-08 Reproductive, Developmental 9.88E-05 3.35E-03 3.45E-03
TCDD-TEQ 1.56E-08 7.80E-07 7.96E-07 Reproductive, Developmental 2.09E-03 1.04E-01 1.06E-01
Thallium NA NA NA Hair 1.99E-04 1.58E-05 2.14E-04
Trichloroethene 2.57E-10 3.73E-10 6.30E-10 Thyroid 8.71E-05 1.26E-04 2.13E-04

SiteWide Exposure Medium Total (Total PCBs) 5.79E-08 3.22E-06 3.28E-06 4.80E-03 1.13E-01 1.17E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 5.86E-08 3.24E-06 3.30E-06 4.89E-03 1.16E-01 1.21E-01
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TABLE 9.18.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER (TEEN 14 to <19 yrs)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 3.64E-06 1.56E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 3.66E-06 1.59E-01

Sediment and Surface Water (Total PCBs) (a) Sediment and Surface Water  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 5.23E-04 3.23E-04 8.46E-04 Blood 5.23E-04 3.23E-04 8.46E-04
Body Weight 3.52E-07 3.64E-07 7.16E-07 Body Weight 3.52E-07 3.64E-07 7.16E-07
Developmental 2.98E-02 1.11E-01 1.40E-01 Developmental 3.03E-02 1.14E-01 1.44E-01
Eye 1.29E-03 7.51E-03 8.80E-03 Eye 1.23E-03 7.17E-03 8.39E-03
Gastrointestinal 4.44E-05 5.60E-06 5.00E-05 Gastrointestinal 4.44E-05 5.60E-06 5.00E-05
Hair 3.81E-04 1.58E-05 3.97E-04 Hair 3.81E-04 1.58E-05 3.97E-04
Immune 1.39E-03 7.51E-03 8.90E-03 Immune 1.32E-03 7.17E-03 8.49E-03
Kidney 2.63E-04 1.88E-04 4.52E-04 Kidney 2.63E-04 1.88E-04 4.52E-04
Liver 2.59E-04 4.69E-04 7.28E-04 Liver 2.59E-04 4.69E-04 7.28E-04
Mortality 3.01E-04 1.46E-04 4.47E-04 Mortality 3.01E-04 1.46E-04 4.47E-04
Nails 1.29E-03 7.51E-03 8.80E-03 Nails 1.23E-03 7.17E-03 8.39E-03
Neurological 1.05E-03 1.61E-03 2.66E-03 Neurological 1.05E-03 1.61E-03 2.66E-03
No effects observed 1.39E-06 2.47E-06 3.86E-06 No effects observed 1.39E-06 2.47E-06 3.86E-06
None reported 2.15E-05 0.00E+00 2.15E-05 None reported 2.15E-05 0.00E+00 2.15E-05
Reproductive 2.98E-02 1.11E-01 1.40E-01 Reproductive 3.03E-02 1.14E-01 1.44E-01
Skin 1.03E-03 1.33E-04 1.17E-03 Skin 1.03E-03 1.33E-04 1.17E-03
Thyroid 5.44E-04 1.34E-04 6.78E-04 Thyroid 5.44E-04 1.34E-04 6.78E-04
Vascular 1.03E-03 1.33E-04 1.17E-03 Vascular 1.03E-03 1.33E-04 1.17E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

Page 3of 3

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.19.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT BOATER

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 1.53E-04 NA 1.53E-04
Sediment Antimony NA NA NA Mortality, Blood 4.74E-05 NA 4.74E-05

Arsenic, total 3.77E-08 3.04E-08 6.81E-08 Skin, Vascular 2.93E-04 2.37E-04 5.30E-04
Benzene 1.36E-13 NA 1.36E-13 Immune 2.16E-09 NA 2.16E-09
Benzo(a)anthracene 1.07E-08 2.24E-08 3.31E-08 NA NA NA NA
Benzo(a)pyrene 1.23E-07 2.59E-07 3.83E-07 NA NA NA NA
Benzo(b)fluoranthene 1.45E-08 3.05E-08 4.50E-08 NA NA NA NA
Benzo(k)fluoranthene 6.75E-10 1.42E-09 2.09E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.60E-09 2.59E-09 4.19E-09 Liver 2.00E-05 3.24E-05 5.24E-05
C2-Benzanthracene/chrysenes 1.12E-10 2.34E-10 3.46E-10 Liver, Kidney 1.34E-06 2.81E-06 4.14E-06
Cadmium, diet NA NA NA Kidney 7.57E-05 4.89E-05 1.25E-04
Chromium, hexavalent 1.71E-08 NA 1.71E-08 None reported 4.00E-05 NA 4.00E-05
Chromium, total NA NA NA No effects observed 1.83E-06 NA 1.83E-06
Chrysene 1.46E-10 3.06E-10 4.51E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 3.91E-04 NA 3.91E-04
Copper NA NA NA Gastrointestinal 6.93E-05 NA 6.93E-05
Dibenz(a,h)anthracene 1.28E-08 2.68E-08 3.96E-08 NA NA NA NA
Dieldrin 5.93E-10 9.58E-10 1.55E-09 Liver 2.60E-06 4.19E-06 6.79E-06
Indeno(1,2,3-cd)pyrene 7.23E-09 1.52E-08 2.24E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.95E-04 NA 2.95E-04
Mercury, inorganic NA NA NA Immune 1.63E-04 NA 1.63E-04
Naphthalene NA NA NA Body Weight 6.53E-07 1.37E-06 2.02E-06
PCBs (non DLC) 2.23E-08 5.04E-08 7.27E-08 Eye, Nails, Immune 1.95E-03 4.41E-03 6.36E-03
PCBs, total 2.35E-08 5.32E-08 7.67E-08 Eye, Nails, Immune 2.06E-03 4.65E-03 6.71E-03
PCB-TEQ 2.23E-08 1.08E-08 3.31E-08 Reproductive, Developmental 7.44E-04 3.61E-04 1.10E-03
TCDD-TEQ 1.55E-06 7.49E-07 2.29E-06 Reproductive, Developmental 5.15E-02 2.50E-02 7.65E-02
Thallium NA NA NA Hair 2.54E-04 NA 2.54E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.30E-05 2.11E-05 3.41E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.07E-04 6.57E-04 1.06E-03
Trichloroethene 3.30E-13 NA 3.30E-13 Thyroid 5.02E-08 NA 5.02E-08
Vanadium NA NA NA Hair 8.53E-05 NA 8.53E-05

SiteWide Exposure Medium Total (Total PCBs) (a) 1.80E-06 1.19E-06 2.99E-06 5.59E-02 3.06E-02 8.65E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.82E-06 1.20E-06 3.02E-06 5.65E-02 3.07E-02 8.73E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.19.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT BOATER

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface SiteWide
Water Antimony NA NA NA Mortality, Blood 2.64E-04 4.31E-04 6.95E-04

Arsenic, total 1.08E-07 2.64E-08 1.34E-07 Skin, Vascular 8.39E-04 2.05E-04 1.04E-03
Benzene 2.45E-10 1.12E-09 1.37E-09 Immune 3.90E-06 1.79E-05 2.18E-05
Benzo(a)anthracene 1.19E-09 3.85E-07 3.86E-07 NA NA NA NA
Benzo(a)pyrene 1.85E-08 1.02E-05 1.02E-05 NA NA NA NA
Benzo(b)fluoranthene 2.62E-09 1.47E-06 1.47E-06 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.55E-09 6.04E-08 6.20E-08 Liver 1.94E-05 7.56E-04 7.75E-04
Bromodichloromethane 9.54E-10 NA 9.54E-10 Kidney 2.69E-06 NA 2.69E-06
Chloroform NA NA NA Liver, Blood 2.61E-06 6.48E-06 9.10E-06
Chromium, total NA NA NA No effects observed 3.86E-07 7.27E-06 7.66E-06
Cobalt NA NA NA Thyroid 2.37E-04 2.32E-05 2.60E-04
Dibenz(a,h)anthracene 3.62E-09 3.09E-06 3.09E-06 NA NA NA NA
Dieldrin 9.46E-10 1.69E-08 1.79E-08 Liver 4.14E-06 7.40E-05 7.82E-05
Indeno(1,2,3-cd)pyrene 1.33E-09 7.70E-07 7.72E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 7.76E-04 4.75E-03 5.52E-03
PCBs (non DLC) 3.88E-10 4.04E-08 4.08E-08 Eye, Nails, Immune 1.70E-04 1.77E-02 1.78E-02
PCBs, total 4.06E-10 4.22E-08 4.26E-08 Eye, Nails, Immune 1.78E-04 1.85E-02 1.87E-02
PCB-TEQ 2.84E-09 2.96E-07 2.99E-07 Reproductive, Developmental 9.48E-05 9.86E-03 9.96E-03
TCDD-TEQ 6.00E-08 9.20E-06 9.26E-06 Reproductive, Developmental 2.00E-03 3.07E-01 3.09E-01
Thallium NA NA NA Hair 1.90E-04 4.66E-05 2.37E-04
Trichloroethene 5.49E-10 2.44E-09 2.99E-09 Thyroid 8.35E-05 3.72E-04 4.55E-04

SiteWide Exposure Medium Total (Total PCBs) 2.00E-07 2.52E-05 2.54E-05 4.60E-03 3.32E-01 3.36E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 2.03E-07 2.55E-05 2.57E-05 4.69E-03 3.41E-01 3.45E-01
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TABLE 9.19.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT BOATER

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 2.84E-05 4.23E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 2.87E-05 4.33E-01

Sediment and Surface Water (Total PCBs) (a) Sediment and Surface Water  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 7.21E-04 1.09E-03 1.81E-03 Blood 7.21E-04 1.09E-03 1.81E-03
Body Weight 6.53E-07 1.37E-06 2.02E-06 Body Weight 6.53E-07 1.37E-06 2.02E-06
Developmental 5.35E-02 3.31E-01 3.85E-01 Developmental 5.44E-02 3.42E-01 3.96E-01
Eye 2.23E-03 2.31E-02 2.54E-02 Eye 2.12E-03 2.21E-02 2.42E-02
Gastrointestinal 8.24E-05 2.11E-05 1.03E-04 Gastrointestinal 8.24E-05 2.11E-05 1.03E-04
Hair 5.30E-04 4.66E-05 5.77E-04 Hair 5.30E-04 4.66E-05 5.77E-04
Immune 2.40E-03 2.31E-02 2.56E-02 Immune 2.29E-03 2.21E-02 2.44E-02
Kidney 4.87E-04 7.09E-04 1.20E-03 Kidney 4.87E-04 7.09E-04 1.20E-03
Liver 4.57E-04 1.53E-03 1.99E-03 Liver 4.57E-04 1.53E-03 1.99E-03
Mortality 3.11E-04 4.31E-04 7.42E-04 Mortality 3.11E-04 4.31E-04 7.42E-04
Nails 2.23E-03 2.31E-02 2.54E-02 Nails 2.12E-03 2.21E-02 2.42E-02
Neurological 1.22E-03 4.75E-03 5.97E-03 Neurological 1.22E-03 4.75E-03 5.97E-03
No effects observed 2.22E-06 7.27E-06 9.49E-06 No effects observed 2.22E-06 7.27E-06 9.49E-06
None reported 4.00E-05 0.00E+00 4.00E-05 None reported 4.00E-05 0.00E+00 4.00E-05
Reproductive 5.35E-02 3.31E-01 3.85E-01 Reproductive 5.44E-02 3.42E-01 3.96E-01
Skin 1.13E-03 4.42E-04 1.57E-03 Skin 1.13E-03 4.42E-04 1.57E-03
Thyroid 7.11E-04 3.95E-04 1.11E-03 Thyroid 7.11E-04 3.95E-04 1.11E-03
Vascular 1.13E-03 4.42E-04 1.57E-03 Vascular 1.13E-03 4.42E-04 1.57E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.

AECOM

Final

July 2017



TABLE 9.20.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER ADULT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 8.51E-04 NA 8.51E-04
Sediment Antimony NA NA NA Mortality, Blood 2.63E-04 NA 2.63E-04

Arsenic, total 2.62E-07 2.77E-07 5.39E-07 Skin, Vascular 1.63E-03 1.72E-03 3.35E-03
Benzene 9.42E-13 NA 9.42E-13 Immune 1.20E-08 NA 1.20E-08
Benzo(a)anthracene 7.41E-08 2.04E-07 2.78E-07 NA NA NA NA
Benzo(a)pyrene 8.57E-07 2.36E-06 3.22E-06 NA NA NA NA
Benzo(b)fluoranthene 1.01E-07 2.78E-07 3.78E-07 NA NA NA NA
Benzo(k)fluoranthene 4.69E-09 1.29E-08 1.76E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.11E-08 2.36E-08 3.47E-08 Liver 1.11E-04 2.36E-04 3.47E-04
C2-Benzanthracene/chrysenes 7.75E-10 2.13E-09 2.91E-09 Liver, Kidney 7.43E-06 2.04E-05 2.79E-05
Cadmium, diet NA NA NA Kidney 4.20E-04 3.56E-04 7.76E-04
Chromium, hexavalent 1.19E-07 NA 1.19E-07 None reported 2.22E-04 NA 2.22E-04
Chromium, total NA NA NA No effects observed 1.02E-05 NA 1.02E-05
Chrysene 1.01E-09 2.78E-09 3.79E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.17E-03 NA 2.17E-03
Copper NA NA NA Gastrointestinal 3.85E-04 NA 3.85E-04
Dibenz(a,h)anthracene 8.86E-08 2.44E-07 3.32E-07 NA NA NA NA
Dieldrin 4.12E-09 8.72E-09 1.28E-08 Liver 1.44E-05 3.05E-05 4.49E-05
Indeno(1,2,3-cd)pyrene 5.02E-08 1.38E-07 1.88E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.64E-03 NA 1.64E-03
Mercury, inorganic NA NA NA Immune 9.08E-04 NA 9.08E-04
Naphthalene NA NA NA Body Weight 3.63E-06 9.97E-06 1.36E-05
PCBs (non DLC) 1.55E-07 4.58E-07 6.13E-07 Eye, Nails, Immune 1.08E-02 3.21E-02 4.29E-02
PCBs, total 1.63E-07 4.84E-07 6.47E-07 Eye, Nails, Immune 1.14E-02 3.39E-02 4.53E-02
PCB-TEQ 1.55E-07 9.84E-08 2.53E-07 Reproductive, Developmental 4.13E-03 2.62E-03 6.76E-03
TCDD-TEQ 1.07E-05 6.81E-06 1.75E-05 Reproductive, Developmental 2.86E-01 1.82E-01 4.68E-01
Thallium NA NA NA Hair 1.41E-03 NA 1.41E-03
TPH C19-C40 NA NA NA Gastrointestinal 7.25E-05 1.53E-04 2.26E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.26E-03 4.78E-03 7.04E-03
Trichloroethene 2.29E-12 NA 2.29E-12 Thyroid 2.79E-07 NA 2.79E-07
Vanadium NA NA NA Hair 4.74E-04 NA 4.74E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 1.25E-05 1.08E-05 2.33E-05 3.10E-01 2.23E-01 5.33E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.26E-05 1.09E-05 2.35E-05 3.14E-01 2.24E-01 5.38E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Page 1 of 2 AECOM

Final

July 2017



TABLE 9.20.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER ADULT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 2.33E-05 5.33E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 2.35E-05 5.38E-01

Worker Adult (Total PCBs) (a) Worker Adult [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 2.52E-03 4.78E-03 7.31E-03 Blood 2.52E-03 4.78E-03 7.31E-03
Body Weight 3.63E-06 9.97E-06 1.36E-05 Body Weight 3.63E-06 9.97E-06 1.36E-05
Developmental 2.86E-01 1.82E-01 4.68E-01 Developmental 2.90E-01 1.84E-01 4.75E-01
Eye 1.14E-02 3.39E-02 4.53E-02 Eye 1.08E-02 3.21E-02 4.29E-02
Gastrointestinal 4.58E-04 1.53E-04 6.11E-04 Gastrointestinal 4.58E-04 1.53E-04 6.11E-04
Hair 1.89E-03 0.00E+00 1.89E-03 Hair 1.89E-03 0.00E+00 1.89E-03
Immune 1.23E-02 3.39E-02 4.62E-02 Immune 1.17E-02 3.21E-02 4.38E-02
Kidney 2.69E-03 5.16E-03 7.85E-03 Kidney 2.69E-03 5.16E-03 7.85E-03
Liver 2.39E-03 5.07E-03 7.46E-03 Liver 2.39E-03 5.07E-03 7.46E-03
Mortality 2.63E-04 0.00E+00 2.63E-04 Mortality 2.63E-04 0.00E+00 2.63E-04
Nails 1.14E-02 3.39E-02 4.53E-02 Nails 1.08E-02 3.21E-02 4.29E-02
Neurological 2.49E-03 0.00E+00 2.49E-03 Neurological 2.49E-03 0.00E+00 2.49E-03
No effects observed 1.02E-05 0.00E+00 1.02E-05 No effects observed 1.02E-05 0.00E+00 1.02E-05
None reported 2.22E-04 0.00E+00 2.22E-04 None reported 2.22E-04 0.00E+00 2.22E-04
Reproductive 2.86E-01 1.82E-01 4.68E-01 Reproductive 2.90E-01 1.84E-01 4.75E-01
Skin 1.63E-03 1.72E-03 3.35E-03 Skin 1.63E-03 1.72E-03 3.35E-03
Thyroid 2.17E-03 0.00E+00 2.17E-03 Thyroid 2.17E-03 0.00E+00 2.17E-03
Vascular 1.63E-03 1.72E-03 3.35E-03 Vascular 1.63E-03 1.72E-03 3.35E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

Page 2 of 2

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 1.18E-03 NA 1.18E-03
Sediment Antimony NA NA NA Mortality, Blood 2.20E-04 NA 2.20E-04

Arsenic, total 1.70E-07 1.50E-07 3.20E-07 Skin, Vascular 2.20E-03 1.95E-03 4.15E-03
Benzene 5.42E-13 NA 5.42E-13 Immune 1.44E-08 NA 1.44E-08
Benzo(a)anthracene 8.68E-08 2.00E-07 2.87E-07 NA NA NA NA
Benzo(a)pyrene 1.18E-06 2.71E-06 3.89E-06 NA NA NA NA
Benzo(b)fluoranthene 1.19E-07 2.74E-07 3.93E-07 NA NA NA NA
Benzo(k)fluoranthene 6.56E-09 1.51E-08 2.17E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.95E-09 3.47E-09 5.42E-09 Liver 4.07E-05 7.22E-05 1.13E-04
C2-Benzanthracene/chrysenes 9.29E-10 2.14E-09 3.07E-09 Liver, Kidney 7.42E-06 1.71E-05 2.45E-05
Cadmium, diet NA NA NA Kidney 3.06E-04 2.17E-04 5.23E-04
Chromium, hexavalent 1.71E-07 NA 1.71E-07 None reported 2.66E-04 NA 2.66E-04
Chromium, total NA NA NA No effects observed 8.08E-06 NA 8.08E-06
Chrysene 1.17E-09 2.71E-09 3.88E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.97E-03 NA 2.97E-03
Copper NA NA NA Gastrointestinal 3.93E-04 NA 3.93E-04
Dibenz(a,h)anthracene 1.34E-07 3.08E-07 4.42E-07 NA NA NA NA
Dieldrin 2.29E-09 4.06E-09 6.35E-09 Liver 1.67E-05 2.96E-05 4.63E-05
Indeno(1,2,3-cd)pyrene 6.36E-08 1.47E-07 2.10E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.52E-03 NA 1.52E-03
Mercury, inorganic NA NA NA Immune 8.90E-04 NA 8.90E-04
Naphthalene NA NA NA Body Weight 2.65E-06 6.11E-06 8.77E-06
PCBs (non DLC) 8.84E-08 2.20E-07 3.08E-07 Eye, Nails, Immune 1.29E-02 3.20E-02 4.49E-02
PCBs, total 9.30E-08 2.31E-07 3.24E-07 Eye, Nails, Immune 1.36E-02 3.37E-02 4.73E-02
PCB-TEQ 8.61E-08 4.58E-08 1.32E-07 Reproductive, Developmental 4.78E-03 2.55E-03 7.33E-03
TCDD-TEQ 3.09E-06 1.65E-06 4.74E-06 Reproductive, Developmental 1.72E-01 9.14E-02 2.63E-01
Thallium NA NA NA Hair 1.95E-03 NA 1.95E-03
TPH C19-C40 NA NA NA Gastrointestinal 7.50E-05 1.33E-04 2.08E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.51E-03 4.45E-03 6.96E-03
Trichloroethene 4.25E-12 NA 4.25E-12 Thyroid 4.32E-07 NA 4.32E-07
Vanadium NA NA NA Hair 6.01E-04 NA 6.01E-04

RM0-3 Exposure Medium Total (Total PCBs) (a) 5.12E-06 5.70E-06 1.08E-05 2.00E-01 1.32E-01 3.32E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.20E-06 5.73E-06 1.09E-05 2.05E-01 1.33E-01 3.37E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 1.22E-03 NA 1.22E-03

Sediment Antimony NA NA NA Mortality, Blood 6.27E-04 NA 6.27E-04
Arsenic, total 1.47E-07 1.31E-07 2.78E-07 Skin, Vascular 1.91E-03 1.69E-03 3.60E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.50E-07 3.46E-07 4.95E-07 NA NA NA NA
Benzo(a)pyrene 1.26E-06 2.91E-06 4.17E-06 NA NA NA NA
Benzo(b)fluoranthene 1.41E-07 3.25E-07 4.67E-07 NA NA NA NA
Benzo(k)fluoranthene 6.33E-09 1.46E-08 2.09E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.26E-08 2.23E-08 3.49E-08 Liver 2.62E-04 4.65E-04 7.27E-04
C2-Benzanthracene/chrysenes 3.63E-09 8.38E-09 1.20E-08 Liver, Kidney 2.90E-05 6.70E-05 9.60E-05
Cadmium, diet NA NA NA Kidney 5.03E-04 3.57E-04 8.61E-04
Chromium, hexavalent 1.19E-07 NA 1.19E-07 None reported 1.85E-04 NA 1.85E-04
Chromium, total NA NA NA No effects observed 9.18E-06 NA 9.18E-06
Chrysene 2.25E-09 5.20E-09 7.45E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 3.20E-03 NA 3.20E-03
Copper NA NA NA Gastrointestinal 4.78E-04 NA 4.78E-04
Dibenz(a,h)anthracene 1.31E-07 3.03E-07 4.35E-07 NA NA NA NA
Dieldrin 1.52E-09 2.70E-09 4.22E-09 Liver 1.11E-05 1.97E-05 3.08E-05
Indeno(1,2,3-cd)pyrene 7.46E-08 1.72E-07 2.47E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.96E-03 NA 1.96E-03
Mercury, inorganic NA NA NA Immune 9.52E-04 NA 9.52E-04
Naphthalene NA NA NA Body Weight 6.68E-06 1.54E-05 2.21E-05
PCBs (non DLC) 4.86E-08 1.21E-07 1.69E-07 Eye, Nails, Immune 7.09E-03 1.76E-02 2.47E-02
PCBs, total 5.14E-08 1.28E-07 1.79E-07 Eye, Nails, Immune 7.50E-03 1.86E-02 2.61E-02
PCB-TEQ 5.84E-08 3.11E-08 8.95E-08 Reproductive, Developmental 3.24E-03 1.73E-03 4.97E-03
TCDD-TEQ 1.28E-06 6.81E-07 1.96E-06 Reproductive, Developmental 7.10E-02 3.78E-02 1.09E-01
Thallium NA NA NA Hair 2.10E-03 NA 2.10E-03
TPH C19-C40 NA NA NA Gastrointestinal 9.04E-05 1.60E-04 2.51E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.01E-03 5.34E-03 8.35E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 6.07E-04 NA 6.07E-04

RM3-6 Exposure Medium Total (Total PCBs) (a) 3.38E-06 5.05E-06 8.42E-06 9.57E-02 6.46E-02 1.60E-01
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-06 5.07E-06 8.50E-06 9.85E-02 6.53E-02 1.64E-01
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 1.29E-03 NA 1.29E-03

Sediment Antimony NA NA NA Mortality, Blood 4.93E-04 NA 4.93E-04
Arsenic, total 2.17E-07 1.93E-07 4.10E-07 Skin, Vascular 2.82E-03 2.50E-03 5.31E-03
Benzene 2.52E-13 NA 2.52E-13 Immune 6.68E-09 NA 6.68E-09
Benzo(a)anthracene 1.05E-07 2.42E-07 3.46E-07 NA NA NA NA
Benzo(a)pyrene 1.58E-06 3.66E-06 5.24E-06 NA NA NA NA
Benzo(b)fluoranthene 1.96E-07 4.52E-07 6.47E-07 NA NA NA NA
Benzo(k)fluoranthene 6.85E-09 1.58E-08 2.26E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.93E-09 1.23E-08 1.92E-08 Liver 1.44E-04 2.56E-04 4.00E-04
C2-Benzanthracene/chrysenes 1.80E-09 4.14E-09 5.94E-09 Liver, Kidney 1.44E-05 3.31E-05 4.75E-05
Cadmium, diet NA NA NA Kidney 9.02E-04 6.40E-04 1.54E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.02E-05 NA 2.02E-05
Chrysene 1.46E-09 3.37E-09 4.84E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 3.10E-03 NA 3.10E-03
Copper NA NA NA Gastrointestinal 7.19E-04 NA 7.19E-04
Dibenz(a,h)anthracene 2.21E-07 5.09E-07 7.29E-07 NA NA NA NA
Dieldrin 6.28E-09 1.12E-08 1.74E-08 Liver 4.58E-05 8.13E-05 1.27E-04
Indeno(1,2,3-cd)pyrene 8.39E-08 1.94E-07 2.77E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.59E-03 NA 2.59E-03
Mercury, inorganic NA NA NA Immune 1.73E-03 NA 1.73E-03
Naphthalene NA NA NA Body Weight 1.57E-05 3.61E-05 5.18E-05
PCBs (non DLC) 2.18E-07 5.42E-07 7.60E-07 Eye, Nails, Immune 3.18E-02 7.90E-02 1.11E-01
PCBs, total 2.29E-07 5.70E-07 7.99E-07 Eye, Nails, Immune 3.34E-02 8.31E-02 1.17E-01
PCB-TEQ 2.03E-07 1.08E-07 3.11E-07 Reproductive, Developmental 1.13E-02 6.01E-03 1.73E-02
TCDD-TEQ 2.75E-05 1.46E-05 4.21E-05 Reproductive, Developmental 1.53E+00 8.13E-01 2.34E+00
Thallium NA NA NA Hair 2.36E-03 NA 2.36E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.33E-04 2.35E-04 3.68E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.55E-03 9.84E-03 1.54E-02
Trichloroethene 1.01E-11 NA 1.01E-11 Thyroid 1.03E-06 NA 1.03E-06
Vanadium NA NA NA Hair 8.07E-04 NA 8.07E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 3.01E-05 2.05E-05 5.06E-05 1.58E+00 9.09E-01 2.49E+00
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.03E-05 2.06E-05 5.09E-05 1.59E+00 9.11E-01 2.50E+00
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 1.35E-03 NA 1.35E-03

Sediment Antimony NA NA NA Mortality, Blood 6.29E-04 NA 6.29E-04
Arsenic, total 2.60E-07 2.31E-07 4.91E-07 Skin, Vascular 3.37E-03 2.99E-03 6.36E-03
Benzene 2.52E-13 NA 2.52E-13 Immune 6.68E-09 NA 6.68E-09
Benzo(a)anthracene 1.11E-07 2.55E-07 3.66E-07 NA NA NA NA
Benzo(a)pyrene 1.32E-06 3.05E-06 4.37E-06 NA NA NA NA
Benzo(b)fluoranthene 1.60E-07 3.70E-07 5.30E-07 NA NA NA NA
Benzo(k)fluoranthene 7.36E-09 1.70E-08 2.43E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.80E-09 1.56E-08 2.44E-08 Liver 1.83E-04 3.25E-04 5.09E-04
C2-Benzanthracene/chrysenes 1.38E-09 3.18E-09 4.56E-09 Liver, Kidney 1.10E-05 2.54E-05 3.64E-05
Cadmium, diet NA NA NA Kidney 1.25E-03 8.90E-04 2.14E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.73E-05 NA 2.73E-05
Chrysene 1.53E-09 3.52E-09 5.05E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 3.16E-03 NA 3.16E-03
Copper NA NA NA Gastrointestinal 7.91E-04 NA 7.91E-04
Dibenz(a,h)anthracene 1.58E-07 3.64E-07 5.22E-07 NA NA NA NA
Dieldrin 9.21E-09 1.64E-08 2.56E-08 Liver 6.72E-05 1.19E-04 1.86E-04
Indeno(1,2,3-cd)pyrene 7.78E-08 1.79E-07 2.57E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.30E-03 NA 2.30E-03
Mercury, inorganic NA NA NA Immune 2.23E-03 NA 2.23E-03
Naphthalene NA NA NA Body Weight 3.04E-06 7.01E-06 1.01E-05
PCBs (non DLC) 2.92E-07 7.25E-07 1.02E-06 Eye, Nails, Immune 4.25E-02 1.06E-01 1.48E-01
PCBs, total 3.07E-07 7.62E-07 1.07E-06 Eye, Nails, Immune 4.47E-02 1.11E-01 1.56E-01
PCB-TEQ 2.12E-07 1.13E-07 3.25E-07 Reproductive, Developmental 1.18E-02 6.27E-03 1.80E-02
TCDD-TEQ 4.02E-05 2.14E-05 6.15E-05 Reproductive, Developmental 2.23E+00 1.19E+00 3.42E+00
Thallium NA NA NA Hair 2.61E-03 NA 2.61E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.73E-04 3.07E-04 4.80E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 7.25E-03 1.29E-02 2.01E-02
Trichloroethene 7.09E-12 NA 7.09E-12 Thyroid 7.19E-07 NA 7.19E-07
Vanadium NA NA NA Hair 1.14E-03 NA 1.14E-03

RM6-9East Exposure Medium Total (Total PCBs) (a) 4.26E-05 2.66E-05 6.92E-05 2.30E+00 1.32E+00 3.62E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.28E-05 2.67E-05 6.95E-05 2.31E+00 1.32E+00 3.63E+00
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 9.75E-04 NA 9.75E-04

Sediment Antimony NA NA NA Mortality, Blood 5.11E-04 NA 5.11E-04
Arsenic, total 1.63E-07 1.45E-07 3.08E-07 Skin, Vascular 2.12E-03 1.88E-03 3.99E-03
Benzene 3.29E-13 NA 3.29E-13 Immune 8.73E-09 NA 8.73E-09
Benzo(a)anthracene 1.58E-07 3.65E-07 5.23E-07 NA NA NA NA
Benzo(a)pyrene 1.71E-06 3.94E-06 5.65E-06 NA NA NA NA
Benzo(b)fluoranthene 2.14E-07 4.93E-07 7.07E-07 NA NA NA NA
Benzo(k)fluoranthene 1.01E-08 2.32E-08 3.33E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.07E-08 1.90E-08 2.98E-08 Liver 2.23E-04 3.97E-04 6.20E-04
C2-Benzanthracene/chrysenes 9.19E-10 2.12E-09 3.04E-09 Liver, Kidney 7.35E-06 1.69E-05 2.43E-05
Cadmium, diet NA NA NA Kidney 5.33E-04 3.78E-04 9.12E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.35E-05 NA 1.35E-05
Chrysene 1.40E-09 3.22E-09 4.61E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.52E-03 NA 2.52E-03
Copper NA NA NA Gastrointestinal 4.19E-04 NA 4.19E-04
Dibenz(a,h)anthracene 1.46E-07 3.37E-07 4.83E-07 NA NA NA NA
Dieldrin 2.12E-09 3.76E-09 5.88E-09 Liver 1.55E-05 2.74E-05 4.29E-05
Indeno(1,2,3-cd)pyrene 6.59E-08 1.52E-07 2.18E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.38E-03 NA 2.38E-03
Mercury, inorganic NA NA NA Immune 1.04E-03 NA 1.04E-03
Naphthalene NA NA NA Body Weight 2.92E-06 6.73E-06 9.65E-06
PCBs (non DLC) 1.22E-07 3.02E-07 4.23E-07 Eye, Nails, Immune 1.77E-02 4.40E-02 6.17E-02
PCBs, total 1.28E-07 3.17E-07 4.44E-07 Eye, Nails, Immune 1.86E-02 4.62E-02 6.48E-02
PCB-TEQ 1.24E-07 6.60E-08 1.90E-07 Reproductive, Developmental 6.88E-03 3.66E-03 1.05E-02
TCDD-TEQ 6.55E-06 3.49E-06 1.00E-05 Reproductive, Developmental 3.64E-01 1.94E-01 5.58E-01
Thallium NA NA NA Hair 1.66E-03 NA 1.66E-03
TPH C19-C40 NA NA NA Gastrointestinal 7.67E-05 1.36E-04 2.13E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.66E-03 4.72E-03 7.38E-03
Trichloroethene 1.22E-11 NA 1.22E-11 Thyroid 1.23E-06 NA 1.23E-06
Vanadium NA NA NA Hair 5.54E-04 NA 5.54E-04

RM9-12 Exposure Medium Total (Total PCBs) (a) 9.16E-06 9.29E-06 1.85E-05 3.98E-01 2.48E-01 6.46E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.28E-06 9.34E-06 1.86E-05 4.04E-01 2.49E-01 6.53E-01
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 8.34E-04 NA 8.34E-04

Sediment Antimony NA NA NA Mortality, Blood 2.25E-04 NA 2.25E-04
Arsenic, total 6.67E-08 5.92E-08 1.26E-07 Skin, Vascular 8.65E-04 7.67E-04 1.63E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 8.26E-08 1.91E-07 2.73E-07 NA NA NA NA
Benzo(a)pyrene 9.77E-07 2.25E-06 3.23E-06 NA NA NA NA
Benzo(b)fluoranthene 1.21E-07 2.78E-07 3.99E-07 NA NA NA NA
Benzo(k)fluoranthene 5.56E-09 1.28E-08 1.84E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.79E-09 4.94E-09 7.73E-09 Liver 5.80E-05 1.03E-04 1.61E-04
C2-Benzanthracene/chrysenes 5.34E-10 1.23E-09 1.76E-09 Liver, Kidney 4.26E-06 9.84E-06 1.41E-05
Cadmium, diet NA NA NA Kidney 4.23E-04 3.00E-04 7.24E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.77E-06 NA 4.77E-06
Chrysene 1.16E-09 2.67E-09 3.83E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.24E-03 NA 2.24E-03
Copper NA NA NA Gastrointestinal 2.85E-04 NA 2.85E-04
Dibenz(a,h)anthracene 1.06E-07 2.44E-07 3.50E-07 NA NA NA NA
Dieldrin 1.94E-09 3.44E-09 5.37E-09 Liver 1.41E-05 2.50E-05 3.92E-05
Indeno(1,2,3-cd)pyrene 6.08E-08 1.40E-07 2.01E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.47E-03 NA 2.47E-03
Mercury, inorganic NA NA NA Immune 6.99E-04 NA 6.99E-04
Naphthalene NA NA NA Body Weight 1.91E-06 4.41E-06 6.32E-06
PCBs (non DLC) 1.03E-07 2.56E-07 3.58E-07 Eye, Nails, Immune 1.50E-02 3.73E-02 5.23E-02
PCBs, total 1.07E-07 2.65E-07 3.72E-07 Eye, Nails, Immune 1.56E-02 3.87E-02 5.42E-02
PCB-TEQ 5.10E-08 2.71E-08 7.81E-08 Reproductive, Developmental 2.83E-03 1.51E-03 4.34E-03
TCDD-TEQ 1.24E-06 6.61E-07 1.90E-06 Reproductive, Developmental 6.90E-02 3.67E-02 1.06E-01
Thallium NA NA NA Hair 1.05E-03 NA 1.05E-03
TPH C19-C40 NA NA NA Gastrointestinal 6.44E-05 1.14E-04 1.79E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.92E-03 3.41E-03 5.33E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 5.54E-04 NA 5.54E-04

RM12-15 Exposure Medium Total (Total PCBs) (a) 2.77E-06 4.12E-06 6.89E-06 9.63E-02 8.01E-02 1.76E-01
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.82E-06 4.13E-06 6.96E-06 9.85E-02 8.02E-02 1.79E-01
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 4.44E-04 NA 4.44E-04

Sediment Antimony NA NA NA Mortality, Blood 9.97E-04 NA 9.97E-04
Arsenic, total 6.71E-08 5.95E-08 1.27E-07 Skin, Vascular 8.69E-04 7.71E-04 1.64E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.34E-07 3.08E-07 4.42E-07 NA NA NA NA
Benzo(a)pyrene 1.55E-06 3.57E-06 5.12E-06 NA NA NA NA
Benzo(b)fluoranthene 1.55E-07 3.57E-07 5.12E-07 NA NA NA NA
Benzo(k)fluoranthene 7.01E-09 1.62E-08 2.32E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.49E-10 4.42E-10 6.91E-10 Liver 5.19E-06 9.21E-06 1.44E-05
C2-Benzanthracene/chrysenes 8.58E-10 1.98E-09 2.84E-09 Liver, Kidney 6.86E-06 1.58E-05 2.27E-05
Cadmium, diet NA NA NA Kidney 1.25E-04 8.90E-05 2.14E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.92E-06 NA 1.92E-06
Chrysene 1.62E-09 3.74E-09 5.36E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 1.38E-03 NA 1.38E-03
Copper NA NA NA Gastrointestinal 1.66E-04 NA 1.66E-04
Dibenz(a,h)anthracene 2.85E-07 6.57E-07 9.42E-07 NA NA NA NA
Dieldrin 2.06E-09 3.65E-09 5.71E-09 Liver 1.50E-05 2.66E-05 4.16E-05
Indeno(1,2,3-cd)pyrene 7.20E-08 1.66E-07 2.38E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.62E-03 NA 1.62E-03
Mercury, inorganic NA NA NA Immune 1.67E-04 NA 1.67E-04
Naphthalene NA NA NA Body Weight 2.38E-06 5.49E-06 7.86E-06
PCBs (non DLC) 3.73E-08 9.28E-08 1.30E-07 Eye, Nails, Immune 5.45E-03 1.35E-02 1.90E-02
PCBs, total 4.16E-08 1.03E-07 1.45E-07 Eye, Nails, Immune 6.06E-03 1.51E-02 2.11E-02
PCB-TEQ 5.02E-08 2.67E-08 7.69E-08 Reproductive, Developmental 2.79E-03 1.48E-03 4.27E-03
TCDD-TEQ 1.73E-08 9.23E-09 2.66E-08 Reproductive, Developmental 9.63E-04 5.13E-04 1.48E-03
Thallium NA NA NA Hair 7.84E-04 NA 7.84E-04
TPH C19-C40 NA NA NA Gastrointestinal 4.73E-05 8.39E-05 1.31E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.57E-03 2.79E-03 4.36E-03
Trichloroethene 6.08E-13 NA 6.08E-13 Thyroid 6.16E-08 NA 6.16E-08
Vanadium NA NA NA Hair 2.61E-04 NA 2.61E-04

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 2.33E-06 5.26E-06 7.59E-06 1.55E-02 1.94E-02 3.48E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.38E-06 5.28E-06 7.66E-06 1.77E-02 1.93E-02 3.70E-02
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) (a) 3.81E-08 7.94E-06 7.98E-06 1.21E-03 8.91E-02 9.03E-02
Sitewide Surface Water (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.86E-08 7.99E-06 8.03E-06 1.23E-03 9.15E-02 9.28E-02
RME Mixed Fish (d) Exposure Medium Total (Total PCBs) (a) 1.58E-03 NA 1.58E-03 1.16E+02 NA 1.16E+02
RME Mixed Fish (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.81E-03 NA 1.81E-03 1.26E+02 NA 1.26E+02
Crab Muscle/Hepatopancreas (d) Exposure Medium Total (Total PCBs) (a) 4.66E-04 NA 4.66E-04 2.90E+01 NA 2.90E+01
Crab Muscle/Hepatopancreas (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.40E-04 NA 5.40E-04 3.27E+01 NA 3.27E+01

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

RME Mixed Fish Diet (c)

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

Crab Muscle/Hepatopancreas

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3 River Mile 0-3

Total PCBs (a) 1.60E-03 1.16E+02 Total PCBs (a) 4.84E-04 2.95E+01

PCB-TEQ & PCBs (non DLC) (b) 1.83E-03 1.27E+02 PCB-TEQ & PCBs (non DLC) (b) 5.59E-04 3.32E+01

River Mile 3-6 River Mile 3-6

Total PCBs (a) 1.60E-03 1.16E+02 Total PCBs (a) 4.82E-04 2.93E+01

PCB-TEQ & PCBs (non DLC) (b) 1.82E-03 1.27E+02 PCB-TEQ & PCBs (non DLC) (b) 5.57E-04 3.30E+01

River Mile 6-9 River Mile 6-9

Total PCBs (a) 1.64E-03 1.18E+02 Total PCBs (a) 5.24E-04 3.16E+01

PCB-TEQ & PCBs (non DLC) (b) 1.87E-03 1.29E+02 PCB-TEQ & PCBs (non DLC) (b) 5.99E-04 3.53E+01

River Mile 6-9 East Bank River Mile 6-9 East Bank

Total PCBs (a) 1.66E-03 1.20E+02 Total PCBs (a) 5.43E-04 3.27E+01

PCB-TEQ & PCBs (non DLC) (b) 1.88E-03 1.30E+02 PCB-TEQ & PCBs (non DLC) (b) 6.18E-04 3.64E+01

River Mile 9-12 River Mile 9-12

Total PCBs (a) 1.61E-03 1.17E+02 Total PCBs (a) 4.92E-04 2.98E+01

PCB-TEQ & PCBs (non DLC) (b) 1.83E-03 1.27E+02 PCB-TEQ & PCBs (non DLC) (b) 5.67E-04 3.35E+01

River Mile 12-15 River Mile 12-15

Total PCBs (a) 1.60E-03 1.16E+02 Total PCBs (a) 4.80E-04 2.93E+01

PCB-TEQ & PCBs (non DLC) (b) 1.82E-03 1.27E+02 PCB-TEQ & PCBs (non DLC) (b) 5.55E-04 3.30E+01

River Mile 15-17.4 River Mile 15-17.4

Total PCBs (a) 1.60E-03 1.16E+02 Total PCBs (a) 4.81E-04 2.92E+01

PCB-TEQ & PCBs (non DLC) (b) 1.82E-03 1.27E+02 PCB-TEQ & PCBs (non DLC) (b) 5.56E-04 3.29E+01
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.37E-02 4.53E-03 4.82E-02 Blood 3.98E-02 4.53E-03 4.43E-02
Body Weight 2.65E-06 6.11E-06 8.77E-06 Body Weight 2.65E-06 6.11E-06 8.77E-06
Developmental 6.74E+01 1.77E-01 6.76E+01 Developmental 2.31E+01 1.74E-01 2.33E+01
Eye 4.53E+01 3.87E-02 4.54E+01 Eye 4.91E+00 3.87E-02 4.95E+00
Gastrointestinal 4.68E-04 1.33E-04 6.01E-04 Gastrointestinal 1.64E-01 1.33E-04 1.64E-01
Hair 3.76E-01 8.90E-06 3.76E-01 Hair 8.73E-02 8.90E-06 8.73E-02
Immune 4.54E+01 3.87E-02 4.55E+01 Immune 4.94E+00 3.87E-02 4.98E+00
Kidney 2.82E-03 4.68E-03 7.50E-03 Kidney 3.30E-02 4.68E-03 3.77E-02
Liver 1.35E+00 4.79E-03 1.35E+00 Liver 4.19E-01 4.79E-03 4.24E-01
Mortality 4.12E-02 8.22E-05 4.12E-02 Mortality 2.89E-04 8.22E-05 3.72E-04
Nails 4.54E+01 3.87E-02 4.54E+01 Nails 4.95E+00 7.55E-02 5.03E+00
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 3.80E-01 9.06E-04 3.81E-01
No effects observed 5.94E-05 1.39E-06 6.08E-05 No effects observed 1.84E-04 1.39E-06 1.85E-04
None reported 2.66E-04 0.00E+00 2.66E-04 None reported 2.66E-04 0.00E+00 2.66E-04
Reproductive 6.74E+01 1.77E-01 6.76E+01 Reproductive 2.31E+01 1.74E-01 2.33E+01
Skin 5.91E-02 1.99E-03 6.11E-02 Skin 5.89E-02 1.99E-03 6.09E-02
Thyroid 3.19E-02 1.00E-04 3.20E-02 Thyroid 4.40E-02 1.00E-04 4.41E-02
Vascular 2.42E-03 1.99E-03 4.41E-03 Vascular 1.76E-02 1.99E-03 1.96E-02

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.37E-02 4.53E-03 4.82E-02 Blood 3.98E-02 4.53E-03 4.43E-02
Body Weight 2.65E-06 6.11E-06 8.77E-06 Body Weight 2.65E-06 6.11E-06 8.77E-06
Developmental 8.11E+01 1.79E-01 8.13E+01 Developmental 2.75E+01 1.79E-01 2.77E+01
Eye 4.22E+01 7.05E-02 4.23E+01 Eye 4.20E+00 3.68E-02 4.24E+00
Gastrointestinal 4.68E-04 1.33E-04 6.01E-04 Gastrointestinal 1.64E-01 1.33E-04 1.64E-01
Hair 3.76E-01 8.90E-06 3.76E-01 Hair 8.73E-02 8.90E-06 8.73E-02
Immune 4.23E+01 7.05E-02 4.24E+01 Immune 4.23E+00 3.68E-02 4.26E+00
Kidney 2.82E-03 4.68E-03 7.50E-03 Kidney 3.30E-02 4.68E-03 3.77E-02
Liver 1.35E+00 4.79E-03 1.35E+00 Liver 4.19E-01 4.79E-03 4.24E-01
Mortality 4.12E-02 8.22E-05 4.12E-02 Mortality 2.89E-04 8.22E-05 3.72E-04
Nails 4.23E+01 7.05E-02 4.24E+01 Nails 4.24E+00 3.68E-02 4.28E+00
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 3.80E-01 9.06E-04 3.81E-01
No effects observed 5.94E-05 1.39E-06 6.08E-05 No effects observed 1.84E-04 1.39E-06 1.85E-04
None reported 2.66E-04 0.00E+00 2.66E-04 None reported 2.66E-04 0.00E+00 2.66E-04
Reproductive 8.11E+01 1.79E-01 8.13E+01 Reproductive 2.75E+01 1.79E-01 2.77E+01
Skin 5.91E-02 1.99E-03 6.11E-02 Skin 5.89E-02 1.99E-03 6.09E-02
Thyroid 3.19E-02 1.00E-04 3.20E-02 Thyroid 4.40E-02 1.00E-04 4.41E-02
Vascular 2.42E-03 1.99E-03 4.41E-03 Vascular 1.76E-02 1.99E-03 1.96E-02

River Mile 
0-3
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.46E-02 5.43E-03 5.00E-02 Blood 4.07E-02 5.43E-03 4.61E-02
Body Weight 6.68E-06 1.54E-05 2.21E-05 Body Weight 6.68E-06 1.54E-05 2.21E-05
Developmental 6.73E+01 1.22E-01 6.75E+01 Developmental 2.30E+01 1.21E-01 2.31E+01
Eye 4.53E+01 2.36E-02 4.53E+01 Eye 4.91E+00 2.36E-02 4.93E+00
Gastrointestinal 5.68E-04 1.60E-04 7.29E-04 Gastrointestinal 1.64E-01 1.60E-04 1.65E-01
Hair 3.76E-01 8.90E-06 3.76E-01 Hair 8.75E-02 8.90E-06 8.75E-02
Immune 4.54E+01 2.36E-02 4.55E+01 Immune 4.94E+00 2.36E-02 4.96E+00
Kidney 3.54E-03 5.77E-03 9.31E-03 Kidney 3.37E-02 5.77E-03 3.95E-02
Liver 1.35E+00 6.12E-03 1.35E+00 Liver 4.20E-01 6.12E-03 4.26E-01
Mortality 4.16E-02 8.22E-05 4.16E-02 Mortality 6.96E-04 8.22E-05 7.78E-04
Nails 4.54E+01 2.36E-02 4.54E+01 Nails 4.95E+00 4.60E-02 4.99E+00
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 3.80E-01 9.06E-04 3.81E-01
No effects observed 6.05E-05 1.39E-06 6.19E-05 No effects observed 1.85E-04 1.39E-06 1.86E-04
None reported 1.85E-04 0.00E+00 1.85E-04 None reported 1.85E-04 0.00E+00 1.85E-04
Reproductive 6.73E+01 1.22E-01 6.75E+01 Reproductive 2.30E+01 1.21E-01 2.31E+01
Skin 5.88E-02 1.73E-03 6.05E-02 Skin 5.87E-02 1.73E-03 6.04E-02
Thyroid 3.22E-02 1.00E-04 3.23E-02 Thyroid 4.42E-02 1.00E-04 4.43E-02
Vascular 2.13E-03 1.73E-03 3.86E-03 Vascular 1.73E-02 1.73E-03 1.90E-02

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.46E-02 5.43E-03 5.00E-02 Blood 4.07E-02 5.43E-03 4.61E-02
Body Weight 6.68E-06 1.54E-05 2.21E-05 Body Weight 6.68E-06 1.54E-05 2.21E-05
Developmental 8.10E+01 1.25E-01 8.11E+01 Developmental 2.74E+01 1.25E-01 2.75E+01
Eye 4.22E+01 4.10E-02 4.23E+01 Eye 4.19E+00 2.24E-02 4.22E+00
Gastrointestinal 5.68E-04 1.60E-04 7.29E-04 Gastrointestinal 1.64E-01 1.60E-04 1.65E-01
Hair 3.76E-01 8.90E-06 3.76E-01 Hair 8.75E-02 8.90E-06 8.75E-02
Immune 4.23E+01 4.10E-02 4.24E+01 Immune 4.22E+00 2.24E-02 4.24E+00
Kidney 3.54E-03 5.77E-03 9.31E-03 Kidney 3.37E-02 5.77E-03 3.95E-02
Liver 1.35E+00 6.12E-03 1.35E+00 Liver 4.20E-01 6.12E-03 4.26E-01
Mortality 4.16E-02 8.22E-05 4.16E-02 Mortality 6.96E-04 8.22E-05 7.78E-04
Nails 4.23E+01 4.10E-02 4.23E+01 Nails 4.24E+00 2.24E-02 4.26E+00
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 3.80E-01 9.06E-04 3.81E-01
No effects observed 6.05E-05 1.39E-06 6.19E-05 No effects observed 1.85E-04 1.39E-06 1.86E-04
None reported 1.85E-04 0.00E+00 1.85E-04 None reported 1.85E-04 0.00E+00 1.85E-04
Reproductive 8.10E+01 1.25E-01 8.11E+01 Reproductive 2.74E+01 1.25E-01 2.75E+01
Skin 5.88E-02 1.73E-03 6.05E-02 Skin 5.87E-02 1.73E-03 6.04E-02
Thyroid 3.22E-02 1.00E-04 3.23E-02 Thyroid 4.42E-02 1.00E-04 4.43E-02
Vascular 2.13E-03 1.73E-03 3.86E-03 Vascular 1.73E-02 1.73E-03 1.90E-02
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.70E-02 9.93E-03 5.69E-02 Blood 4.31E-02 9.93E-03 5.30E-02
Body Weight 1.57E-05 3.61E-05 5.18E-05 Body Weight 1.57E-05 3.61E-05 5.18E-05
Developmental 6.88E+01 9.01E-01 6.97E+01 Developmental 2.45E+01 8.95E-01 2.53E+01
Eye 4.53E+01 8.81E-02 4.54E+01 Eye 4.93E+00 8.81E-02 5.02E+00
Gastrointestinal 8.52E-04 2.35E-04 1.09E-03 Gastrointestinal 1.65E-01 2.35E-04 1.65E-01
Hair 3.77E-01 8.90E-06 3.77E-01 Hair 8.79E-02 8.90E-06 8.79E-02
Immune 4.55E+01 8.81E-02 4.55E+01 Immune 4.96E+00 8.81E-02 5.05E+00
Kidney 6.47E-03 1.05E-02 1.70E-02 Kidney 3.66E-02 1.05E-02 4.71E-02
Liver 1.35E+00 1.04E-02 1.36E+00 Liver 4.22E-01 1.04E-02 4.33E-01
Mortality 4.14E-02 8.22E-05 4.15E-02 Mortality 5.63E-04 8.22E-05 6.45E-04
Nails 4.54E+01 8.81E-02 4.55E+01 Nails 4.97E+00 1.72E-01 5.15E+00
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 3.81E-01 9.06E-04 3.82E-01
No effects observed 7.15E-05 1.39E-06 7.29E-05 No effects observed 1.96E-04 1.39E-06 1.97E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 6.88E+01 9.01E-01 6.97E+01 Reproductive 2.45E+01 8.95E-01 2.53E+01
Skin 5.97E-02 2.54E-03 6.23E-02 Skin 5.96E-02 2.54E-03 6.21E-02
Thyroid 3.21E-02 1.00E-04 3.22E-02 Thyroid 4.41E-02 1.00E-04 4.42E-02
Vascular 3.04E-03 2.54E-03 5.57E-03 Vascular 1.82E-02 2.54E-03 2.07E-02

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.70E-02 9.93E-03 5.69E-02 Blood 4.31E-02 9.93E-03 5.30E-02
Body Weight 1.57E-05 3.61E-05 5.18E-05 Body Weight 1.57E-05 3.61E-05 5.18E-05
Developmental 8.25E+01 9.04E-01 8.34E+01 Developmental 2.89E+01 9.04E-01 2.98E+01
Eye 4.23E+01 1.67E-01 4.24E+01 Eye 4.22E+00 8.38E-02 4.30E+00
Gastrointestinal 8.52E-04 2.35E-04 1.09E-03 Gastrointestinal 1.65E-01 2.35E-04 1.65E-01
Hair 3.77E-01 8.90E-06 3.77E-01 Hair 8.79E-02 8.90E-06 8.79E-02
Immune 4.24E+01 1.67E-01 4.25E+01 Immune 4.25E+00 8.38E-02 4.33E+00
Kidney 6.47E-03 1.05E-02 1.70E-02 Kidney 3.66E-02 1.05E-02 4.71E-02
Liver 1.35E+00 1.04E-02 1.36E+00 Liver 4.22E-01 1.04E-02 4.33E-01
Mortality 4.14E-02 8.22E-05 4.15E-02 Mortality 5.63E-04 8.22E-05 6.45E-04
Nails 4.23E+01 1.67E-01 4.25E+01 Nails 4.26E+00 8.38E-02 4.34E+00
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 3.81E-01 9.06E-04 3.82E-01
No effects observed 7.15E-05 1.39E-06 7.29E-05 No effects observed 1.96E-04 1.39E-06 1.97E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 8.25E+01 9.04E-01 8.34E+01 Reproductive 2.89E+01 9.04E-01 2.98E+01
Skin 5.97E-02 2.54E-03 6.23E-02 Skin 5.96E-02 2.54E-03 6.21E-02
Thyroid 3.21E-02 1.00E-04 3.22E-02 Thyroid 4.41E-02 1.00E-04 4.42E-02
Vascular 3.04E-03 2.54E-03 5.57E-03 Vascular 1.82E-02 2.54E-03 2.07E-02
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.88E-02 1.30E-02 6.18E-02 Blood 4.49E-02 1.30E-02 5.79E-02
Body Weight 3.04E-06 7.01E-06 1.01E-05 Body Weight 3.04E-06 7.01E-06 1.01E-05
Developmental 6.95E+01 1.28E+00 7.08E+01 Developmental 2.52E+01 1.27E+00 2.64E+01
Eye 4.54E+01 1.16E-01 4.55E+01 Eye 4.94E+00 1.16E-01 5.06E+00
Gastrointestinal 9.64E-04 3.07E-04 1.27E-03 Gastrointestinal 1.65E-01 3.07E-04 1.65E-01
Hair 3.77E-01 8.90E-06 3.77E-01 Hair 8.85E-02 8.90E-06 8.85E-02
Immune 4.55E+01 1.16E-01 4.56E+01 Immune 4.97E+00 1.16E-01 5.09E+00
Kidney 8.52E-03 1.38E-02 2.23E-02 Kidney 3.87E-02 1.38E-02 5.25E-02
Liver 1.35E+00 1.36E-02 1.37E+00 Liver 4.24E-01 1.36E-02 4.38E-01
Mortality 4.16E-02 8.22E-05 4.17E-02 Mortality 6.99E-04 8.22E-05 7.81E-04
Nails 4.54E+01 1.16E-01 4.55E+01 Nails 4.99E+00 1.16E-01 5.10E+00
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 3.81E-01 9.06E-04 3.82E-01
No effects observed 7.87E-05 1.39E-06 8.01E-05 No effects observed 2.03E-04 1.39E-06 2.05E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 6.95E+01 1.28E+00 7.08E+01 Reproductive 2.52E+01 1.27E+00 2.64E+01
Skin 6.03E-02 3.03E-03 6.33E-02 Skin 6.01E-02 3.03E-03 6.31E-02
Thyroid 3.21E-02 1.00E-04 3.22E-02 Thyroid 4.42E-02 1.00E-04 4.43E-02
Vascular 3.59E-03 3.03E-03 6.62E-03 Vascular 1.88E-02 3.03E-03 2.18E-02

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.88E-02 1.30E-02 6.18E-02 Blood 4.49E-02 1.30E-02 5.79E-02
Body Weight 3.04E-06 7.01E-06 1.01E-05 Body Weight 3.04E-06 7.01E-06 1.01E-05
Developmental 8.32E+01 1.28E+00 8.44E+01 Developmental 2.96E+01 1.28E+00 3.09E+01
Eye 4.23E+01 2.22E-01 4.25E+01 Eye 4.23E+00 1.10E-01 4.34E+00
Gastrointestinal 9.64E-04 3.07E-04 1.27E-03 Gastrointestinal 1.65E-01 3.07E-04 1.65E-01
Hair 3.77E-01 8.90E-06 3.77E-01 Hair 8.85E-02 8.90E-06 8.85E-02
Immune 4.24E+01 2.22E-01 4.26E+01 Immune 4.26E+00 1.10E-01 4.37E+00
Kidney 8.52E-03 1.38E-02 2.23E-02 Kidney 3.87E-02 1.38E-02 5.25E-02
Liver 1.35E+00 1.36E-02 1.37E+00 Liver 4.24E-01 1.36E-02 4.38E-01
Mortality 4.16E-02 8.22E-05 4.17E-02 Mortality 6.99E-04 8.22E-05 7.81E-04
Nails 4.23E+01 2.22E-01 4.26E+01 Nails 4.27E+00 1.10E-01 4.38E+00
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 3.81E-01 9.06E-04 3.82E-01
No effects observed 7.87E-05 1.39E-06 8.01E-05 No effects observed 2.03E-04 1.39E-06 2.05E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 8.32E+01 1.28E+00 8.44E+01 Reproductive 2.96E+01 1.28E+00 3.09E+01
Skin 6.03E-02 3.03E-03 6.33E-02 Skin 6.01E-02 3.03E-03 6.31E-02
Thyroid 3.21E-02 1.00E-04 3.22E-02 Thyroid 4.42E-02 1.00E-04 4.43E-02
Vascular 3.59E-03 3.03E-03 6.62E-03 Vascular 1.88E-02 3.03E-03 2.18E-02
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.41E-02 4.81E-03 4.89E-02 Blood 4.02E-02 4.81E-03 4.50E-02
Body Weight 2.92E-06 6.73E-06 9.65E-06 Body Weight 2.92E-06 6.73E-06 9.65E-06
Developmental 6.76E+01 2.80E-01 6.79E+01 Developmental 2.33E+01 2.76E-01 2.36E+01
Eye 4.53E+01 5.12E-02 4.54E+01 Eye 4.92E+00 5.12E-02 4.97E+00
Gastrointestinal 4.95E-04 1.36E-04 6.31E-04 Gastrointestinal 1.64E-01 1.36E-04 1.64E-01
Hair 3.76E-01 8.90E-06 3.76E-01 Hair 8.70E-02 8.90E-06 8.70E-02
Immune 4.54E+01 5.12E-02 4.55E+01 Immune 4.95E+00 5.12E-02 5.00E+00
Kidney 3.20E-03 5.12E-03 8.32E-03 Kidney 3.34E-02 5.12E-03 3.85E-02
Liver 1.35E+00 5.39E-03 1.35E+00 Liver 4.19E-01 5.39E-03 4.25E-01
Mortality 4.14E-02 8.22E-05 4.15E-02 Mortality 5.81E-04 8.22E-05 6.63E-04
Nails 4.54E+01 5.12E-02 4.54E+01 Nails 4.96E+00 1.00E-01 5.06E+00
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 3.80E-01 9.06E-04 3.81E-01
No effects observed 6.48E-05 1.39E-06 6.62E-05 No effects observed 1.89E-04 1.39E-06 1.91E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 6.76E+01 2.80E-01 6.79E+01 Reproductive 2.33E+01 2.76E-01 2.36E+01
Skin 5.90E-02 1.92E-03 6.09E-02 Skin 5.89E-02 1.92E-03 6.08E-02
Thyroid 3.15E-02 1.00E-04 3.16E-02 Thyroid 4.35E-02 1.00E-04 4.36E-02
Vascular 2.34E-03 1.92E-03 4.25E-03 Vascular 1.75E-02 1.92E-03 1.94E-02

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.41E-02 4.81E-03 4.89E-02 Blood 4.02E-02 4.81E-03 4.50E-02
Body Weight 2.92E-06 6.73E-06 9.65E-06 Body Weight 2.92E-06 6.73E-06 9.65E-06
Developmental 8.13E+01 2.83E-01 8.16E+01 Developmental 2.77E+01 2.83E-01 2.80E+01
Eye 4.22E+01 9.50E-02 4.23E+01 Eye 4.20E+00 4.88E-02 4.25E+00
Gastrointestinal 4.95E-04 1.36E-04 6.31E-04 Gastrointestinal 1.64E-01 1.36E-04 1.64E-01
Hair 3.76E-01 8.90E-06 3.76E-01 Hair 8.70E-02 8.90E-06 8.70E-02
Immune 4.24E+01 9.50E-02 4.24E+01 Immune 4.23E+00 4.88E-02 4.28E+00
Kidney 3.20E-03 5.12E-03 8.32E-03 Kidney 3.34E-02 5.12E-03 3.85E-02
Liver 1.35E+00 5.39E-03 1.35E+00 Liver 4.19E-01 5.39E-03 4.25E-01
Mortality 4.14E-02 8.22E-05 4.15E-02 Mortality 5.81E-04 8.22E-05 6.63E-04
Nails 4.23E+01 9.50E-02 4.24E+01 Nails 4.25E+00 4.88E-02 4.29E+00
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 3.80E-01 9.06E-04 3.81E-01
No effects observed 6.48E-05 1.39E-06 6.62E-05 No effects observed 1.89E-04 1.39E-06 1.91E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 8.13E+01 2.83E-01 8.16E+01 Reproductive 2.77E+01 2.83E-01 2.80E+01
Skin 5.90E-02 1.92E-03 6.09E-02 Skin 5.89E-02 1.92E-03 6.08E-02
Thyroid 3.15E-02 1.00E-04 3.16E-02 Thyroid 4.35E-02 1.00E-04 4.36E-02
Vascular 2.34E-03 1.92E-03 4.25E-03 Vascular 1.75E-02 1.92E-03 1.94E-02
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.31E-02 3.49E-03 4.66E-02 Blood 3.92E-02 3.49E-03 4.27E-02
Body Weight 1.91E-06 4.41E-06 6.32E-06 Body Weight 1.91E-06 4.41E-06 6.32E-06
Developmental 6.73E+01 1.21E-01 6.75E+01 Developmental 2.30E+01 1.19E-01 2.31E+01
Eye 4.53E+01 4.37E-02 4.54E+01 Eye 4.92E+00 4.37E-02 4.96E+00
Gastrointestinal 3.49E-04 1.14E-04 4.64E-04 Gastrointestinal 1.64E-01 1.14E-04 1.64E-01
Hair 3.75E-01 8.90E-06 3.75E-01 Hair 8.64E-02 8.90E-06 8.64E-02
Immune 4.54E+01 4.37E-02 4.55E+01 Immune 4.94E+00 4.37E-02 4.99E+00
Kidney 2.35E-03 3.72E-03 6.07E-03 Kidney 3.25E-02 3.72E-03 3.62E-02
Liver 1.35E+00 3.77E-03 1.35E+00 Liver 4.18E-01 3.77E-03 4.22E-01
Mortality 4.12E-02 8.22E-05 4.12E-02 Mortality 2.94E-04 8.22E-05 3.76E-04
Nails 4.54E+01 4.37E-02 4.54E+01 Nails 4.96E+00 8.57E-02 5.04E+00
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 3.80E-01 9.06E-04 3.81E-01
No effects observed 5.61E-05 1.39E-06 5.75E-05 No effects observed 1.81E-04 1.39E-06 1.82E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 6.73E+01 1.21E-01 6.75E+01 Reproductive 2.30E+01 1.19E-01 2.31E+01
Skin 5.78E-02 8.07E-04 5.86E-02 Skin 5.76E-02 8.07E-04 5.84E-02
Thyroid 3.12E-02 1.00E-04 3.13E-02 Thyroid 4.33E-02 1.00E-04 4.34E-02
Vascular 1.09E-03 8.07E-04 1.89E-03 Vascular 1.63E-02 8.07E-04 1.71E-02

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.31E-02 3.49E-03 4.66E-02 Blood 3.92E-02 3.49E-03 4.27E-02
Body Weight 1.91E-06 4.41E-06 6.32E-06 Body Weight 1.91E-06 4.41E-06 6.32E-06
Developmental 8.10E+01 1.24E-01 8.11E+01 Developmental 2.74E+01 1.24E-01 2.75E+01
Eye 4.22E+01 8.07E-02 4.23E+01 Eye 4.20E+00 4.20E-02 4.24E+00
Gastrointestinal 3.49E-04 1.14E-04 4.64E-04 Gastrointestinal 1.64E-01 1.14E-04 1.64E-01
Hair 3.75E-01 8.90E-06 3.75E-01 Hair 8.64E-02 8.90E-06 8.64E-02
Immune 4.23E+01 8.07E-02 4.24E+01 Immune 4.23E+00 4.20E-02 4.27E+00
Kidney 2.35E-03 3.72E-03 6.07E-03 Kidney 3.25E-02 3.72E-03 3.62E-02
Liver 1.35E+00 3.77E-03 1.35E+00 Liver 4.18E-01 3.77E-03 4.22E-01
Mortality 4.12E-02 8.22E-05 4.12E-02 Mortality 2.94E-04 8.22E-05 3.76E-04
Nails 4.23E+01 8.07E-02 4.24E+01 Nails 4.24E+00 4.20E-02 4.28E+00
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 3.80E-01 9.06E-04 3.81E-01
No effects observed 5.61E-05 1.39E-06 5.75E-05 No effects observed 1.81E-04 1.39E-06 1.82E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 8.10E+01 1.24E-01 8.11E+01 Reproductive 2.74E+01 1.24E-01 2.75E+01
Skin 5.78E-02 8.07E-04 5.86E-02 Skin 5.76E-02 8.07E-04 5.84E-02
Thyroid 3.12E-02 1.00E-04 3.13E-02 Thyroid 4.33E-02 1.00E-04 4.34E-02
Vascular 1.09E-03 8.07E-04 1.89E-03 Vascular 1.63E-02 8.07E-04 1.71E-02

River Mile 
12-15
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.35E-02 2.87E-03 4.64E-02 Blood 3.96E-02 2.87E-03 4.25E-02
Body Weight 2.38E-06 5.49E-06 7.86E-06 Body Weight 2.38E-06 5.49E-06 7.86E-06
Developmental 6.73E+01 8.47E-02 6.74E+01 Developmental 2.29E+01 8.32E-02 2.30E+01
Eye 4.53E+01 2.00E-02 4.53E+01 Eye 4.91E+00 2.00E-02 4.93E+00
Gastrointestinal 2.13E-04 8.39E-05 2.97E-04 Gastrointestinal 1.64E-01 8.39E-05 1.64E-01
Hair 3.75E-01 8.90E-06 3.75E-01 Hair 8.58E-02 8.90E-06 8.58E-02
Immune 4.54E+01 2.01E-02 4.55E+01 Immune 4.93E+00 2.01E-02 4.95E+00
Kidney 1.70E-03 2.89E-03 4.60E-03 Kidney 3.19E-02 2.89E-03 3.48E-02
Liver 1.35E+00 3.07E-03 1.35E+00 Liver 4.18E-01 3.07E-03 4.21E-01
Mortality 4.19E-02 8.22E-05 4.20E-02 Mortality 1.07E-03 8.22E-05 1.15E-03
Nails 4.54E+01 2.00E-02 4.54E+01 Nails 4.95E+00 3.83E-02 4.99E+00
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 3.79E-01 9.06E-04 3.80E-01
No effects observed 5.33E-05 1.39E-06 5.46E-05 No effects observed 1.78E-04 1.39E-06 1.79E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 6.73E+01 8.47E-02 6.74E+01 Reproductive 2.29E+01 8.32E-02 2.30E+01
Skin 5.78E-02 8.10E-04 5.86E-02 Skin 5.76E-02 8.10E-04 5.84E-02
Thyroid 3.03E-02 1.00E-04 3.04E-02 Thyroid 4.24E-02 1.00E-04 4.25E-02
Vascular 1.09E-03 8.10E-04 1.90E-03 Vascular 1.63E-02 8.10E-04 1.71E-02

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.67E-02 0.00E+00 5.67E-02 Behavioral 4.14E-02 0.00E+00 4.14E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.43E-02 0.00E+00 1.43E-02
Blood 4.35E-02 2.87E-03 4.64E-02 Blood 3.96E-02 2.87E-03 4.25E-02
Body Weight 2.38E-06 5.49E-06 7.86E-06 Body Weight 2.38E-06 5.49E-06 7.86E-06
Developmental 8.09E+01 8.74E-02 8.10E+01 Developmental 2.73E+01 8.74E-02 2.74E+01
Eye 4.22E+01 3.34E-02 4.22E+01 Eye 4.19E+00 1.83E-02 4.21E+00
Gastrointestinal 2.13E-04 8.39E-05 2.97E-04 Gastrointestinal 1.64E-01 8.39E-05 1.64E-01
Hair 3.75E-01 8.90E-06 3.75E-01 Hair 8.58E-02 8.90E-06 8.58E-02
Immune 4.23E+01 3.34E-02 4.24E+01 Immune 4.22E+00 1.83E-02 4.24E+00
Kidney 1.70E-03 2.89E-03 4.60E-03 Kidney 3.19E-02 2.89E-03 3.48E-02
Liver 1.35E+00 3.07E-03 1.35E+00 Liver 4.18E-01 3.07E-03 4.21E-01
Mortality 4.19E-02 8.22E-05 4.20E-02 Mortality 1.07E-03 8.22E-05 1.15E-03
Nails 4.23E+01 3.34E-02 4.23E+01 Nails 4.23E+00 1.83E-02 4.25E+00
Neurological 1.42E+00 9.06E-04 1.42E+00 Neurological 3.79E-01 9.06E-04 3.80E-01
No effects observed 5.33E-05 1.39E-06 5.46E-05 No effects observed 1.78E-04 1.39E-06 1.79E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 8.09E+01 8.74E-02 8.10E+01 Reproductive 2.73E+01 8.74E-02 2.74E+01
Skin 5.78E-02 8.10E-04 5.86E-02 Skin 5.76E-02 8.10E-04 5.84E-02
Thyroid 3.03E-02 1.00E-04 3.04E-02 Thyroid 4.24E-02 1.00E-04 4.25E-02
Vascular 1.09E-03 8.10E-04 1.90E-03 Vascular 1.63E-02 8.10E-04 1.71E-02

River Mile 
15-17.4
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TABLE 9.21.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) Surface water and tissue risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water and tissue risks/hazards by chemical.

Page 16 of 16

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System (IRIS), including 
both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons 
(PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for 
benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the 
updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 for the following COPCs in 
tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these updates, there are slight changes in the calculated total cancer 
risks and noncancer hazards for tissue from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have 
been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of 
the updated toxicity data and the impact on the BHHRA.
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 2.56E-04 NA 2.56E-04
Sediment Antimony NA NA NA Mortality, Blood 4.76E-05 NA 4.76E-05

Arsenic, total 6.12E-08 1.19E-07 1.81E-07 Skin, Vascular 4.76E-04 9.28E-04 1.40E-03
Benzene 1.96E-13 NA 1.96E-13 Immune 3.12E-09 NA 3.12E-09
Benzo(a)anthracene 1.25E-08 6.35E-08 7.60E-08 NA NA NA NA
Benzo(a)pyrene 1.70E-07 8.60E-07 1.03E-06 NA NA NA NA
Benzo(b)fluoranthene 1.72E-08 8.70E-08 1.04E-07 NA NA NA NA
Benzo(k)fluoranthene 9.47E-10 4.80E-09 5.74E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 7.05E-10 2.75E-09 3.45E-09 Liver 8.82E-06 3.43E-05 4.32E-05
C2-Benzanthracene/chrysenes 1.34E-10 6.79E-10 8.14E-10 Liver, Kidney 1.61E-06 8.14E-06 9.75E-06
Cadmium, diet NA NA NA Kidney 6.63E-05 1.03E-04 1.70E-04
Chromium, hexavalent 2.47E-08 NA 2.47E-08 None reported 5.77E-05 NA 5.77E-05
Chromium, total NA NA NA No effects observed 1.75E-06 NA 1.75E-06
Chrysene 1.69E-10 8.58E-10 1.03E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.43E-04 NA 6.43E-04
Copper NA NA NA Gastrointestinal 8.51E-05 NA 8.51E-05
Dibenz(a,h)anthracene 1.93E-08 9.78E-08 1.17E-07 NA NA NA NA
Dieldrin 8.26E-10 3.22E-09 4.04E-09 Liver 3.62E-06 1.41E-05 1.77E-05
Indeno(1,2,3-cd)pyrene 9.19E-09 4.66E-08 5.57E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.28E-04 NA 3.28E-04
Mercury, inorganic NA NA NA Immune 1.93E-04 NA 1.93E-04
Naphthalene NA NA NA Body Weight 5.74E-07 2.91E-06 3.48E-06
PCBs (non DLC) 3.19E-08 1.74E-07 2.06E-07 Eye, Nails, Immune 2.79E-03 1.52E-02 1.80E-02
PCBs, total 3.36E-08 1.83E-07 2.17E-07 Eye, Nails, Immune 2.94E-03 1.60E-02 1.90E-02
PCB-TEQ 3.11E-08 3.63E-08 6.74E-08 Reproductive, Developmental 1.04E-03 1.21E-03 2.25E-03
TCDD-TEQ 1.12E-06 1.30E-06 2.42E-06 Reproductive, Developmental 3.72E-02 4.35E-02 8.07E-02
Thallium NA NA NA Hair 4.23E-04 NA 4.23E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.63E-05 6.33E-05 7.95E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.43E-04 2.12E-03 2.66E-03
Trichloroethene 6.14E-13 NA 6.14E-13 Thyroid 9.35E-08 NA 9.35E-08
Vanadium NA NA NA Hair 1.30E-04 NA 1.30E-04

RM0-3 Exposure Medium Total (Total PCBs) (a) 1.47E-06 2.77E-06 4.24E-06 4.34E-02 6.28E-02 1.06E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-06 2.80E-06 4.30E-06 4.43E-02 6.32E-02 1.08E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 2.65E-04 NA 2.65E-04

Sediment Antimony NA NA NA Mortality, Blood 1.36E-04 NA 1.36E-04
Arsenic, total 5.32E-08 1.04E-07 1.57E-07 Skin, Vascular 4.14E-04 8.06E-04 1.22E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.16E-08 1.10E-07 1.31E-07 NA NA NA NA
Benzo(a)pyrene 1.82E-07 9.22E-07 1.10E-06 NA NA NA NA
Benzo(b)fluoranthene 2.04E-08 1.03E-07 1.24E-07 NA NA NA NA
Benzo(k)fluoranthene 9.15E-10 4.63E-09 5.55E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.54E-09 1.77E-08 2.22E-08 Liver 5.68E-05 2.21E-04 2.78E-04
C2-Benzanthracene/chrysenes 5.25E-10 2.66E-09 3.18E-09 Liver, Kidney 6.29E-06 3.18E-05 3.81E-05
Cadmium, diet NA NA NA Kidney 1.09E-04 1.70E-04 2.79E-04
Chromium, hexavalent 1.71E-08 NA 1.71E-08 None reported 4.00E-05 NA 4.00E-05
Chromium, total NA NA NA No effects observed 1.99E-06 NA 1.99E-06
Chrysene 3.25E-10 1.65E-09 1.97E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.94E-04 NA 6.94E-04
Copper NA NA NA Gastrointestinal 1.04E-04 NA 1.04E-04
Dibenz(a,h)anthracene 1.90E-08 9.62E-08 1.15E-07 NA NA NA NA
Dieldrin 5.50E-10 2.14E-09 2.69E-09 Liver 2.40E-06 9.36E-06 1.18E-05
Indeno(1,2,3-cd)pyrene 1.08E-08 5.45E-08 6.53E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.24E-04 NA 4.24E-04
Mercury, inorganic NA NA NA Immune 2.06E-04 NA 2.06E-04
Naphthalene NA NA NA Body Weight 1.45E-06 7.33E-06 8.77E-06
PCBs (non DLC) 1.76E-08 9.57E-08 1.13E-07 Eye, Nails, Immune 1.54E-03 8.38E-03 9.91E-03
PCBs, total 1.86E-08 1.01E-07 1.20E-07 Eye, Nails, Immune 1.63E-03 8.86E-03 1.05E-02
PCB-TEQ 2.11E-08 2.46E-08 4.57E-08 Reproductive, Developmental 7.03E-04 8.21E-04 1.52E-03
TCDD-TEQ 4.62E-07 5.40E-07 1.00E-06 Reproductive, Developmental 1.54E-02 1.80E-02 3.34E-02
Thallium NA NA NA Hair 4.54E-04 NA 4.54E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.96E-05 7.63E-05 9.59E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.52E-04 2.54E-03 3.19E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.32E-04 NA 1.32E-04

RM3-6 Exposure Medium Total (Total PCBs) (a) 8.11E-07 2.06E-06 2.87E-06 2.07E-02 3.07E-02 5.14E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.31E-07 2.08E-06 2.91E-06 2.13E-02 3.10E-02 5.24E-02
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 2.80E-04 NA 2.80E-04

Sediment Antimony NA NA NA Mortality, Blood 1.07E-04 NA 1.07E-04
Arsenic, total 7.84E-08 1.53E-07 2.31E-07 Skin, Vascular 6.10E-04 1.19E-03 1.80E-03
Benzene 9.09E-14 NA 9.09E-14 Immune 1.45E-09 NA 1.45E-09
Benzo(a)anthracene 1.51E-08 7.66E-08 9.18E-08 NA NA NA NA
Benzo(a)pyrene 2.29E-07 1.16E-06 1.39E-06 NA NA NA NA
Benzo(b)fluoranthene 2.83E-08 1.43E-07 1.71E-07 NA NA NA NA
Benzo(k)fluoranthene 9.89E-10 5.01E-09 6.00E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.50E-09 9.75E-09 1.22E-08 Liver 3.13E-05 1.22E-04 1.53E-04
C2-Benzanthracene/chrysenes 2.60E-10 1.31E-09 1.57E-09 Liver, Kidney 3.11E-06 1.58E-05 1.89E-05
Cadmium, diet NA NA NA Kidney 1.95E-04 3.05E-04 5.00E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.38E-06 NA 4.38E-06
Chrysene 2.11E-10 1.07E-09 1.28E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.72E-04 NA 6.72E-04
Copper NA NA NA Gastrointestinal 1.56E-04 NA 1.56E-04
Dibenz(a,h)anthracene 3.19E-08 1.61E-07 1.93E-07 NA NA NA NA
Dieldrin 2.27E-09 8.84E-09 1.11E-08 Liver 9.93E-06 3.87E-05 4.86E-05
Indeno(1,2,3-cd)pyrene 1.21E-08 6.14E-08 7.35E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.62E-04 NA 5.62E-04
Mercury, inorganic NA NA NA Immune 3.75E-04 NA 3.75E-04
Naphthalene NA NA NA Body Weight 3.39E-06 1.72E-05 2.06E-05
PCBs (non DLC) 7.87E-08 4.29E-07 5.08E-07 Eye, Nails, Immune 6.89E-03 3.76E-02 4.45E-02
PCBs, total 8.28E-08 4.52E-07 5.34E-07 Eye, Nails, Immune 7.25E-03 3.95E-02 4.68E-02
PCB-TEQ 7.34E-08 8.57E-08 1.59E-07 Reproductive, Developmental 2.45E-03 2.86E-03 5.30E-03
TCDD-TEQ 9.92E-06 1.16E-05 2.15E-05 Reproductive, Developmental 3.31E-01 3.86E-01 7.17E-01
Thallium NA NA NA Hair 5.12E-04 NA 5.12E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.87E-05 1.12E-04 1.41E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.20E-03 4.68E-03 5.88E-03
Trichloroethene 1.46E-12 NA 1.46E-12 Thyroid 2.23E-07 NA 2.23E-07
Vanadium NA NA NA Hair 1.75E-04 NA 1.75E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 1.04E-05 1.38E-05 2.42E-05 3.43E-01 4.32E-01 7.75E-01
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.05E-05 1.39E-05 2.44E-05 3.45E-01 4.33E-01 7.78E-01
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 2.92E-04 NA 2.92E-04

Sediment Antimony NA NA NA Mortality, Blood 1.36E-04 NA 1.36E-04
Arsenic, total 9.39E-08 1.83E-07 2.77E-07 Skin, Vascular 7.30E-04 1.42E-03 2.15E-03
Benzene 9.09E-14 NA 9.09E-14 Immune 1.45E-09 NA 1.45E-09
Benzo(a)anthracene 1.60E-08 8.09E-08 9.68E-08 NA NA NA NA
Benzo(a)pyrene 1.91E-07 9.66E-07 1.16E-06 NA NA NA NA
Benzo(b)fluoranthene 2.32E-08 1.17E-07 1.40E-07 NA NA NA NA
Benzo(k)fluoranthene 1.06E-09 5.38E-09 6.45E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.18E-09 1.24E-08 1.56E-08 Liver 3.97E-05 1.55E-04 1.95E-04
C2-Benzanthracene/chrysenes 1.99E-10 1.01E-09 1.21E-09 Liver, Kidney 2.39E-06 1.21E-05 1.45E-05
Cadmium, diet NA NA NA Kidney 2.72E-04 4.23E-04 6.95E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 5.92E-06 NA 5.92E-06
Chrysene 2.21E-10 1.12E-09 1.34E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.84E-04 NA 6.84E-04
Copper NA NA NA Gastrointestinal 1.71E-04 NA 1.71E-04
Dibenz(a,h)anthracene 2.28E-08 1.15E-07 1.38E-07 NA NA NA NA
Dieldrin 3.33E-09 1.30E-08 1.63E-08 Liver 1.46E-05 5.67E-05 7.13E-05
Indeno(1,2,3-cd)pyrene 1.12E-08 5.69E-08 6.81E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.99E-04 NA 4.99E-04
Mercury, inorganic NA NA NA Immune 4.83E-04 NA 4.83E-04
Naphthalene NA NA NA Body Weight 6.59E-07 3.34E-06 4.00E-06
PCBs (non DLC) 1.05E-07 5.74E-07 6.80E-07 Eye, Nails, Immune 9.22E-03 5.03E-02 5.95E-02
PCBs, total 1.11E-07 6.04E-07 7.15E-07 Eye, Nails, Immune 9.69E-03 5.29E-02 6.26E-02
PCB-TEQ 7.65E-08 8.94E-08 1.66E-07 Reproductive, Developmental 2.55E-03 2.98E-03 5.53E-03
TCDD-TEQ 1.45E-05 1.69E-05 3.14E-05 Reproductive, Developmental 4.83E-01 5.65E-01 1.05E+00
Thallium NA NA NA Hair 5.65E-04 NA 5.65E-04
TPH C19-C40 NA NA NA Gastrointestinal 3.75E-05 1.46E-04 1.83E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.57E-03 6.12E-03 7.69E-03
Trichloroethene 1.02E-12 NA 1.02E-12 Thyroid 1.56E-07 NA 1.56E-07
Vanadium NA NA NA Hair 2.46E-04 NA 2.46E-04

RM6-9East Exposure Medium Total (Total PCBs) (a) 1.50E-05 1.91E-05 3.41E-05 4.99E-01 6.26E-01 1.12E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-05 1.92E-05 3.42E-05 5.01E-01 6.26E-01 1.13E+00
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 2.11E-04 NA 2.11E-04

Sediment Antimony NA NA NA Mortality, Blood 1.11E-04 NA 1.11E-04
Arsenic, total 5.90E-08 1.15E-07 1.74E-07 Skin, Vascular 4.59E-04 8.93E-04 1.35E-03
Benzene 1.19E-13 NA 1.19E-13 Immune 1.89E-09 NA 1.89E-09
Benzo(a)anthracene 2.28E-08 1.16E-07 1.39E-07 NA NA NA NA
Benzo(a)pyrene 2.47E-07 1.25E-06 1.50E-06 NA NA NA NA
Benzo(b)fluoranthene 3.09E-08 1.56E-07 1.87E-07 NA NA NA NA
Benzo(k)fluoranthene 1.45E-09 7.36E-09 8.81E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.87E-09 1.51E-08 1.90E-08 Liver 4.84E-05 1.89E-04 2.37E-04
C2-Benzanthracene/chrysenes 1.33E-10 6.72E-10 8.05E-10 Liver, Kidney 1.59E-06 8.06E-06 9.65E-06
Cadmium, diet NA NA NA Kidney 1.16E-04 1.80E-04 2.96E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.92E-06 NA 2.92E-06
Chrysene 2.02E-10 1.02E-09 1.22E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 5.47E-04 NA 5.47E-04
Copper NA NA NA Gastrointestinal 9.07E-05 NA 9.07E-05
Dibenz(a,h)anthracene 2.11E-08 1.07E-07 1.28E-07 NA NA NA NA
Dieldrin 7.65E-10 2.98E-09 3.75E-09 Liver 3.35E-06 1.30E-05 1.64E-05
Indeno(1,2,3-cd)pyrene 9.52E-09 4.82E-08 5.77E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.16E-04 NA 5.16E-04
Mercury, inorganic NA NA NA Immune 2.26E-04 NA 2.26E-04
Naphthalene NA NA NA Body Weight 6.32E-07 3.20E-06 3.83E-06
PCBs (non DLC) 4.39E-08 2.39E-07 2.83E-07 Eye, Nails, Immune 3.84E-03 2.09E-02 2.48E-02
PCBs, total 4.60E-08 2.51E-07 2.97E-07 Eye, Nails, Immune 4.03E-03 2.20E-02 2.60E-02
PCB-TEQ 4.47E-08 5.23E-08 9.70E-08 Reproductive, Developmental 1.49E-03 1.74E-03 3.23E-03
TCDD-TEQ 2.37E-06 2.76E-06 5.13E-06 Reproductive, Developmental 7.89E-02 9.22E-02 1.71E-01
Thallium NA NA NA Hair 3.61E-04 NA 3.61E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.66E-05 6.47E-05 8.14E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.77E-04 2.25E-03 2.82E-03
Trichloroethene 1.76E-12 NA 1.76E-12 Thyroid 2.67E-07 NA 2.67E-07
Vanadium NA NA NA Hair 1.20E-04 NA 1.20E-04

RM9-12 Exposure Medium Total (Total PCBs) (a) 2.81E-06 4.84E-06 7.64E-06 8.63E-02 1.18E-01 2.04E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.85E-06 4.88E-06 7.73E-06 8.76E-02 1.18E-01 2.06E-01
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 1.81E-04 NA 1.81E-04

Sediment Antimony NA NA NA Mortality, Blood 4.87E-05 NA 4.87E-05
Arsenic, total 2.41E-08 4.69E-08 7.10E-08 Skin, Vascular 1.87E-04 3.65E-04 5.52E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.19E-08 6.04E-08 7.24E-08 NA NA NA NA
Benzo(a)pyrene 1.41E-07 7.15E-07 8.56E-07 NA NA NA NA
Benzo(b)fluoranthene 1.74E-08 8.82E-08 1.06E-07 NA NA NA NA
Benzo(k)fluoranthene 8.03E-10 4.07E-09 4.87E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.01E-09 3.92E-09 4.93E-09 Liver 1.26E-05 4.90E-05 6.16E-05
C2-Benzanthracene/chrysenes 7.71E-11 3.90E-10 4.67E-10 Liver, Kidney 9.24E-07 4.68E-06 5.60E-06
Cadmium, diet NA NA NA Kidney 9.17E-05 1.43E-04 2.35E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.03E-06 NA 1.03E-06
Chrysene 1.67E-10 8.46E-10 1.01E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 4.86E-04 NA 4.86E-04
Copper NA NA NA Gastrointestinal 6.18E-05 NA 6.18E-05
Dibenz(a,h)anthracene 1.53E-08 7.73E-08 9.26E-08 NA NA NA NA
Dieldrin 6.99E-10 2.72E-09 3.42E-09 Liver 3.06E-06 1.19E-05 1.50E-05
Indeno(1,2,3-cd)pyrene 8.78E-09 4.44E-08 5.32E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.36E-04 NA 5.36E-04
Mercury, inorganic NA NA NA Immune 1.51E-04 NA 1.51E-04
Naphthalene NA NA NA Body Weight 4.14E-07 2.10E-06 2.51E-06
PCBs (non DLC) 3.71E-08 2.03E-07 2.40E-07 Eye, Nails, Immune 3.25E-03 1.77E-02 2.10E-02
PCBs, total 3.85E-08 2.10E-07 2.49E-07 Eye, Nails, Immune 3.37E-03 1.84E-02 2.18E-02
PCB-TEQ 1.84E-08 2.15E-08 3.99E-08 Reproductive, Developmental 6.14E-04 7.17E-04 1.33E-03
TCDD-TEQ 4.48E-07 5.24E-07 9.72E-07 Reproductive, Developmental 1.49E-02 1.75E-02 3.24E-02
Thallium NA NA NA Hair 2.27E-04 NA 2.27E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.39E-05 5.43E-05 6.83E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.16E-04 1.62E-03 2.04E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.20E-04 NA 1.20E-04

RM12-15 Exposure Medium Total (Total PCBs) (a) 7.08E-07 1.78E-06 2.49E-06 2.09E-02 3.81E-02 5.90E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.25E-07 1.79E-06 2.52E-06 2.13E-02 3.82E-02 5.95E-02
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 9.62E-05 NA 9.62E-05

Sediment Antimony NA NA NA Mortality, Blood 2.16E-04 NA 2.16E-04
Arsenic, total 2.42E-08 4.72E-08 7.14E-08 Skin, Vascular 1.88E-04 3.67E-04 5.55E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.93E-08 9.78E-08 1.17E-07 NA NA NA NA
Benzo(a)pyrene 2.24E-07 1.13E-06 1.36E-06 NA NA NA NA
Benzo(b)fluoranthene 2.24E-08 1.13E-07 1.36E-07 NA NA NA NA
Benzo(k)fluoranthene 1.01E-09 5.13E-09 6.14E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.99E-11 3.50E-10 4.40E-10 Liver 1.12E-06 4.38E-06 5.50E-06
C2-Benzanthracene/chrysenes 1.24E-10 6.28E-10 7.52E-10 Liver, Kidney 1.49E-06 7.52E-06 9.01E-06
Cadmium, diet NA NA NA Kidney 2.72E-05 4.23E-05 6.95E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.17E-07 NA 4.17E-07
Chrysene 2.34E-10 1.18E-09 1.42E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.98E-04 NA 2.98E-04
Copper NA NA NA Gastrointestinal 3.60E-05 NA 3.60E-05
Dibenz(a,h)anthracene 4.11E-08 2.08E-07 2.49E-07 NA NA NA NA
Dieldrin 7.43E-10 2.89E-09 3.64E-09 Liver 3.25E-06 1.27E-05 1.59E-05
Indeno(1,2,3-cd)pyrene 1.04E-08 5.27E-08 6.31E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.51E-04 NA 3.51E-04
Mercury, inorganic NA NA NA Immune 3.62E-05 NA 3.62E-05
Naphthalene NA NA NA Body Weight 5.15E-07 2.61E-06 3.12E-06
PCBs (non DLC) 1.35E-08 7.35E-08 8.70E-08 Eye, Nails, Immune 1.18E-03 6.43E-03 7.61E-03
PCBs, total 1.50E-08 8.19E-08 9.69E-08 Eye, Nails, Immune 1.31E-03 7.16E-03 8.48E-03
PCB-TEQ 1.81E-08 2.12E-08 3.93E-08 Reproductive, Developmental 6.04E-04 7.06E-04 1.31E-03
TCDD-TEQ 6.26E-09 7.31E-09 1.36E-08 Reproductive, Developmental 2.09E-04 2.44E-04 4.52E-04
Thallium NA NA NA Hair 1.70E-04 NA 1.70E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.02E-05 3.99E-05 5.01E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.41E-04 1.33E-03 1.67E-03
Trichloroethene 8.78E-14 NA 8.78E-14 Thyroid 1.34E-08 NA 1.34E-08
Vanadium NA NA NA Hair 5.65E-05 NA 5.65E-05

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 3.65E-07 1.75E-06 2.12E-06 3.35E-03 9.21E-03 1.26E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.81E-07 1.76E-06 2.15E-06 3.83E-03 9.19E-03 1.30E-02

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) (a) 5.01E-09 2.16E-06 2.16E-06 1.15E-04 2.83E-02 2.84E-02
Sitewide Surface Water (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.09E-09 2.18E-06 2.19E-06 1.18E-04 2.90E-02 2.91E-02
RME Mixed Fish (d) Exposure Medium Total (Total PCBs) (a) 2.57E-03 NA 2.57E-03 1.13E+02 NA 1.13E+02
RME Mixed Fish (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.93E-03 NA 2.93E-03 1.23E+02 NA 1.23E+02
Crab Muscle/Hepatopancreas (d) Exposure Medium Total (Total PCBs) (a) 7.54E-04 NA 7.54E-04 2.83E+01 NA 2.83E+01
Crab Muscle/Hepatopancreas (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.75E-04 NA 8.75E-04 3.19E+01 NA 3.19E+01
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

RME Mixed Fish Diet (c)

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

Crab Muscle/Hepatopancreas

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3 River Mile 0-3

Total PCBs (a) 2.57E-03 1.13E+02 Total PCBs (a) 7.61E-04 2.84E+01

PCB-TEQ & PCBs (non DLC) (b) 2.94E-03 1.23E+02 PCB-TEQ & PCBs (non DLC) (b) 8.82E-04 3.20E+01

River Mile 3-6 River Mile 3-6

Total PCBs (a) 2.57E-03 1.13E+02 Total PCBs (a) 7.59E-04 2.84E+01

PCB-TEQ & PCBs (non DLC) (b) 2.94E-03 1.23E+02 PCB-TEQ & PCBs (non DLC) (b) 8.80E-04 3.20E+01

River Mile 6-9 River Mile 6-9

Total PCBs (a) 2.59E-03 1.14E+02 Total PCBs (a) 7.81E-04 2.91E+01

PCB-TEQ & PCBs (non DLC) (b) 2.96E-03 1.24E+02 PCB-TEQ & PCBs (non DLC) (b) 9.02E-04 3.27E+01

River Mile 6-9 East Bank River Mile 6-9 East Bank

Total PCBs (a) 2.60E-03 1.14E+02 Total PCBs (a) 7.91E-04 2.95E+01

PCB-TEQ & PCBs (non DLC) (b) 2.97E-03 1.24E+02 PCB-TEQ & PCBs (non DLC) (b) 9.12E-04 3.31E+01

River Mile 9-12 River Mile 9-12

Total PCBs (a) 2.58E-03 1.13E+02 Total PCBs (a) 7.64E-04 2.85E+01

PCB-TEQ & PCBs (non DLC) (b) 2.94E-03 1.23E+02 PCB-TEQ & PCBs (non DLC) (b) 8.85E-04 3.21E+01

River Mile 12-15 River Mile 12-15

Total PCBs (a) 2.57E-03 1.13E+02 Total PCBs (a) 7.59E-04 2.84E+01

PCB-TEQ & PCBs (non DLC) (b) 2.94E-03 1.23E+02 PCB-TEQ & PCBs (non DLC) (b) 8.80E-04 3.20E+01

River Mile 15-17.4 River Mile 15-17.4

Total PCBs (a) 8.80E-04 1.13E+02 Total PCBs (a) 7.59E-04 2.83E+01

PCB-TEQ & PCBs (non DLC) (b) 2.94E-03 1.23E+02 PCB-TEQ & PCBs (non DLC) (b) 8.80E-04 3.20E+01
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 4.04E-02 2.14E-03 4.25E-02 Blood 3.67E-02 2.14E-03 3.88E-02
Body Weight 5.74E-07 2.91E-06 3.48E-06 Body Weight 5.74E-07 2.91E-06 3.48E-06
Developmental 6.55E+01 6.97E-02 6.56E+01 Developmental 2.24E+01 6.97E-02 2.25E+01
Eye 4.41E+01 1.76E-02 4.41E+01 Eye 4.78E+00 1.76E-02 4.80E+00
Gastrointestinal 1.01E-04 6.33E-05 1.65E-04 Gastrointestinal 1.60E-01 6.33E-05 1.60E-01
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 8.31E-02 2.82E-06 8.31E-02
Immune 4.42E+01 1.76E-02 4.42E+01 Immune 4.81E+00 1.76E-02 4.82E+00
Kidney 6.11E-04 2.23E-03 2.84E-03 Kidney 3.00E-02 2.23E-03 3.22E-02
Liver 1.31E+00 2.24E-03 1.31E+00 Liver 4.07E-01 2.24E-03 4.09E-01
Mortality 3.98E-02 2.61E-05 3.99E-02 Mortality 5.43E-05 2.61E-05 8.03E-05
Nails 4.42E+01 1.76E-02 4.42E+01 Nails 4.82E+00 3.44E-02 4.86E+00
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 3.68E-01 2.87E-04 3.68E-01
No effects observed 5.16E-05 4.40E-07 5.21E-05 No effects observed 1.73E-04 4.40E-07 1.74E-04
None reported 5.77E-05 0.00E+00 5.77E-05 None reported 5.77E-05 0.00E+00 5.77E-05
Reproductive 6.55E+01 6.97E-02 6.56E+01 Reproductive 2.24E+01 6.97E-02 2.25E+01
Skin 5.57E-02 9.40E-04 5.66E-02 Skin 5.56E-02 9.40E-04 5.65E-02
Thyroid 2.88E-02 3.17E-05 2.88E-02 Thyroid 4.06E-02 3.17E-05 4.06E-02
Vascular 4.97E-04 9.40E-04 1.44E-03 Vascular 1.53E-02 9.40E-04 1.62E-02

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 4.04E-02 2.14E-03 4.25E-02 Blood 3.67E-02 2.14E-03 3.88E-02
Body Weight 5.74E-07 2.91E-06 3.48E-06 Body Weight 5.74E-07 2.91E-06 3.48E-06
Developmental 7.88E+01 7.18E-02 7.89E+01 Developmental 2.67E+01 7.18E-02 2.68E+01
Eye 4.11E+01 1.67E-02 4.11E+01 Eye 4.08E+00 1.67E-02 4.10E+00
Gastrointestinal 1.01E-04 6.33E-05 1.65E-04 Gastrointestinal 1.60E-01 6.33E-05 1.60E-01
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 8.31E-02 2.82E-06 8.31E-02
Immune 4.12E+01 1.67E-02 4.12E+01 Immune 4.11E+00 1.67E-02 4.13E+00
Kidney 6.11E-04 2.23E-03 2.84E-03 Kidney 3.00E-02 2.23E-03 3.22E-02
Liver 1.31E+00 2.24E-03 1.31E+00 Liver 4.07E-01 2.24E-03 4.09E-01
Mortality 3.98E-02 2.61E-05 3.99E-02 Mortality 5.43E-05 2.61E-05 8.03E-05
Nails 4.11E+01 1.67E-02 4.12E+01 Nails 4.12E+00 1.67E-02 4.14E+00
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 3.68E-01 2.87E-04 3.68E-01
No effects observed 5.16E-05 4.40E-07 5.21E-05 No effects observed 1.73E-04 4.40E-07 1.74E-04
None reported 5.77E-05 0.00E+00 5.77E-05 None reported 5.77E-05 0.00E+00 5.77E-05
Reproductive 7.88E+01 7.18E-02 7.89E+01 Reproductive 2.67E+01 7.18E-02 2.68E+01
Skin 5.57E-02 9.40E-04 5.66E-02 Skin 5.56E-02 9.40E-04 5.65E-02
Thyroid 2.88E-02 3.17E-05 2.88E-02 Thyroid 4.06E-02 3.17E-05 4.06E-02
Vascular 4.97E-04 9.40E-04 1.44E-03 Vascular 1.53E-02 9.40E-04 1.62E-02

River Mile 
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 4.06E-02 2.57E-03 4.32E-02 Blood 3.69E-02 2.57E-03 3.94E-02
Body Weight 1.45E-06 7.33E-06 8.77E-06 Body Weight 1.45E-06 7.33E-06 8.77E-06
Developmental 6.55E+01 4.42E-02 6.56E+01 Developmental 2.24E+01 4.42E-02 2.24E+01
Eye 4.41E+01 1.04E-02 4.41E+01 Eye 4.78E+00 1.04E-02 4.79E+00
Gastrointestinal 1.23E-04 7.63E-05 1.99E-04 Gastrointestinal 1.60E-01 7.63E-05 1.60E-01
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 8.32E-02 2.82E-06 8.32E-02
Immune 4.42E+01 1.04E-02 4.42E+01 Immune 4.81E+00 1.04E-02 4.82E+00
Kidney 7.68E-04 2.74E-03 3.51E-03 Kidney 3.02E-02 2.74E-03 3.29E-02
Liver 1.31E+00 2.87E-03 1.31E+00 Liver 4.07E-01 2.87E-03 4.10E-01
Mortality 3.99E-02 2.61E-05 4.00E-02 Mortality 1.42E-04 2.61E-05 1.68E-04
Nails 4.42E+01 1.04E-02 4.42E+01 Nails 4.82E+00 1.04E-02 4.83E+00
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 3.68E-01 2.87E-04 3.68E-01
No effects observed 5.19E-05 4.40E-07 5.23E-05 No effects observed 1.73E-04 4.40E-07 1.74E-04
None reported 4.00E-05 0.00E+00 4.00E-05 None reported 4.00E-05 0.00E+00 4.00E-05
Reproductive 6.55E+01 4.42E-02 6.56E+01 Reproductive 2.24E+01 4.42E-02 2.24E+01
Skin 5.56E-02 8.18E-04 5.64E-02 Skin 5.55E-02 8.18E-04 5.64E-02
Thyroid 2.88E-02 3.17E-05 2.88E-02 Thyroid 4.06E-02 3.17E-05 4.06E-02
Vascular 4.35E-04 8.18E-04 1.25E-03 Vascular 1.52E-02 8.18E-04 1.60E-02

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 4.06E-02 2.57E-03 4.32E-02 Blood 3.69E-02 2.57E-03 3.94E-02
Body Weight 1.45E-06 7.33E-06 8.77E-06 Body Weight 1.45E-06 7.33E-06 8.77E-06
Developmental 7.88E+01 4.59E-02 7.88E+01 Developmental 2.67E+01 4.59E-02 2.67E+01
Eye 4.11E+01 9.89E-03 4.11E+01 Eye 4.08E+00 9.89E-03 4.09E+00
Gastrointestinal 1.23E-04 7.63E-05 1.99E-04 Gastrointestinal 1.60E-01 7.63E-05 1.60E-01
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 8.32E-02 2.82E-06 8.32E-02
Immune 4.12E+01 9.89E-03 4.12E+01 Immune 4.11E+00 9.89E-03 4.12E+00
Kidney 7.68E-04 2.74E-03 3.51E-03 Kidney 3.02E-02 2.74E-03 3.29E-02
Liver 1.31E+00 2.87E-03 1.31E+00 Liver 4.07E-01 2.87E-03 4.10E-01
Mortality 3.99E-02 2.61E-05 4.00E-02 Mortality 1.42E-04 2.61E-05 1.68E-04
Nails 4.11E+01 9.89E-03 4.12E+01 Nails 4.12E+00 9.89E-03 4.13E+00
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 3.68E-01 2.87E-04 3.68E-01
No effects observed 5.19E-05 4.40E-07 5.23E-05 No effects observed 1.73E-04 4.40E-07 1.74E-04
None reported 4.00E-05 0.00E+00 4.00E-05 None reported 4.00E-05 0.00E+00 4.00E-05
Reproductive 7.88E+01 4.59E-02 7.88E+01 Reproductive 2.67E+01 4.59E-02 2.67E+01
Skin 5.56E-02 8.18E-04 5.64E-02 Skin 5.55E-02 8.18E-04 5.64E-02
Thyroid 2.88E-02 3.17E-05 2.88E-02 Thyroid 4.06E-02 3.17E-05 4.06E-02
Vascular 4.35E-04 8.18E-04 1.25E-03 Vascular 1.52E-02 8.18E-04 1.60E-02

River Mile 
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 4.11E-02 4.71E-03 4.58E-02 Blood 3.74E-02 4.71E-03 4.21E-02
Body Weight 3.39E-06 1.72E-05 2.06E-05 Body Weight 3.39E-06 1.72E-05 2.06E-05
Developmental 6.58E+01 4.13E-01 6.62E+01 Developmental 2.27E+01 4.13E-01 2.31E+01
Eye 4.41E+01 4.11E-02 4.42E+01 Eye 4.78E+00 4.11E-02 4.83E+00
Gastrointestinal 1.85E-04 1.12E-04 2.96E-04 Gastrointestinal 1.60E-01 1.12E-04 1.60E-01
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 8.33E-02 2.82E-06 8.33E-02
Immune 4.42E+01 4.11E-02 4.43E+01 Immune 4.81E+00 4.11E-02 4.85E+00
Kidney 1.40E-03 5.00E-03 6.40E-03 Kidney 3.08E-02 5.00E-03 3.58E-02
Liver 1.31E+00 4.93E-03 1.32E+00 Liver 4.07E-01 4.93E-03 4.12E-01
Mortality 3.99E-02 2.61E-05 3.99E-02 Mortality 1.13E-04 2.61E-05 1.40E-04
Nails 4.42E+01 4.11E-02 4.42E+01 Nails 4.83E+00 4.11E-02 4.87E+00
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 3.68E-01 2.87E-04 3.69E-01
No effects observed 5.43E-05 4.40E-07 5.47E-05 No effects observed 1.76E-04 4.40E-07 1.76E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 6.58E+01 4.13E-01 6.62E+01 Reproductive 2.27E+01 4.13E-01 2.31E+01
Skin 5.58E-02 1.20E-03 5.70E-02 Skin 5.57E-02 1.20E-03 5.69E-02
Thyroid 2.88E-02 3.17E-05 2.88E-02 Thyroid 4.06E-02 3.17E-05 4.06E-02
Vascular 6.31E-04 1.20E-03 1.83E-03 Vascular 1.54E-02 1.20E-03 1.66E-02

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 4.11E-02 4.71E-03 4.58E-02 Blood 3.74E-02 4.71E-03 4.21E-02
Body Weight 3.39E-06 1.72E-05 2.06E-05 Body Weight 3.39E-06 1.72E-05 2.06E-05
Developmental 7.91E+01 4.16E-01 7.95E+01 Developmental 2.70E+01 4.16E-01 2.74E+01
Eye 4.11E+01 3.91E-02 4.11E+01 Eye 4.09E+00 3.91E-02 4.13E+00
Gastrointestinal 1.85E-04 1.12E-04 2.96E-04 Gastrointestinal 1.60E-01 1.12E-04 1.60E-01
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 8.33E-02 2.82E-06 8.33E-02
Immune 4.12E+01 3.91E-02 4.12E+01 Immune 4.12E+00 3.91E-02 4.15E+00
Kidney 1.40E-03 5.00E-03 6.40E-03 Kidney 3.08E-02 5.00E-03 3.58E-02
Liver 1.31E+00 4.93E-03 1.32E+00 Liver 4.07E-01 4.93E-03 4.12E-01
Mortality 3.99E-02 2.61E-05 3.99E-02 Mortality 1.13E-04 2.61E-05 1.40E-04
Nails 4.11E+01 3.91E-02 4.12E+01 Nails 4.13E+00 3.91E-02 4.17E+00
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 3.68E-01 2.87E-04 3.69E-01
No effects observed 5.43E-05 4.40E-07 5.47E-05 No effects observed 1.76E-04 4.40E-07 1.76E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 7.91E+01 4.16E-01 7.95E+01 Reproductive 2.70E+01 4.16E-01 2.74E+01
Skin 5.58E-02 1.20E-03 5.70E-02 Skin 5.57E-02 1.20E-03 5.69E-02
Thyroid 2.88E-02 3.17E-05 2.88E-02 Thyroid 4.06E-02 3.17E-05 4.06E-02
Vascular 6.31E-04 1.20E-03 1.83E-03 Vascular 1.54E-02 1.20E-03 1.66E-02
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 4.15E-02 6.15E-03 4.77E-02 Blood 3.78E-02 6.15E-03 4.39E-02
Body Weight 6.59E-07 3.34E-06 4.00E-06 Body Weight 6.59E-07 3.34E-06 4.00E-06
Developmental 6.60E+01 5.91E-01 6.66E+01 Developmental 2.28E+01 5.91E-01 2.34E+01
Eye 4.41E+01 5.44E-02 4.42E+01 Eye 4.79E+00 5.44E-02 4.84E+00
Gastrointestinal 2.09E-04 1.46E-04 3.55E-04 Gastrointestinal 1.60E-01 1.46E-04 1.60E-01
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 8.34E-02 2.82E-06 8.34E-02
Immune 4.42E+01 5.44E-02 4.43E+01 Immune 4.81E+00 5.44E-02 4.87E+00
Kidney 1.85E-03 6.56E-03 8.40E-03 Kidney 3.12E-02 6.56E-03 3.78E-02
Liver 1.31E+00 6.42E-03 1.32E+00 Liver 4.08E-01 6.42E-03 4.14E-01
Mortality 3.99E-02 2.61E-05 4.00E-02 Mortality 1.43E-04 2.61E-05 1.69E-04
Nails 4.42E+01 5.44E-02 4.42E+01 Nails 4.83E+00 5.44E-02 4.88E+00
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 3.68E-01 2.87E-04 3.69E-01
No effects observed 5.58E-05 4.40E-07 5.63E-05 No effects observed 1.77E-04 4.40E-07 1.78E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 6.60E+01 5.91E-01 6.66E+01 Reproductive 2.28E+01 5.91E-01 2.34E+01
Skin 5.59E-02 1.43E-03 5.74E-02 Skin 5.59E-02 1.43E-03 5.73E-02
Thyroid 2.88E-02 3.17E-05 2.88E-02 Thyroid 4.06E-02 3.17E-05 4.06E-02
Vascular 7.51E-04 1.43E-03 2.19E-03 Vascular 1.55E-02 1.43E-03 1.70E-02

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 4.15E-02 6.15E-03 4.77E-02 Blood 3.78E-02 6.15E-03 4.39E-02
Body Weight 6.59E-07 3.34E-06 4.00E-06 Body Weight 6.59E-07 3.34E-06 4.00E-06
Developmental 7.93E+01 5.95E-01 7.99E+01 Developmental 2.71E+01 5.95E-01 2.77E+01
Eye 4.11E+01 5.18E-02 4.11E+01 Eye 4.09E+00 5.18E-02 4.14E+00
Gastrointestinal 2.09E-04 1.46E-04 3.55E-04 Gastrointestinal 1.60E-01 1.46E-04 1.60E-01
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 8.34E-02 2.82E-06 8.34E-02
Immune 4.12E+01 5.18E-02 4.13E+01 Immune 4.12E+00 5.18E-02 4.17E+00
Kidney 1.85E-03 6.56E-03 8.40E-03 Kidney 3.12E-02 6.56E-03 3.78E-02
Liver 1.31E+00 6.42E-03 1.32E+00 Liver 4.08E-01 6.42E-03 4.14E-01
Mortality 3.99E-02 2.61E-05 4.00E-02 Mortality 1.43E-04 2.61E-05 1.69E-04
Nails 4.12E+01 5.18E-02 4.12E+01 Nails 4.13E+00 5.18E-02 4.18E+00
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 3.68E-01 2.87E-04 3.69E-01
No effects observed 5.58E-05 4.40E-07 5.63E-05 No effects observed 1.77E-04 4.40E-07 1.78E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 7.93E+01 5.95E-01 7.99E+01 Reproductive 2.71E+01 5.95E-01 2.77E+01
Skin 5.59E-02 1.43E-03 5.74E-02 Skin 5.59E-02 1.43E-03 5.73E-02
Thyroid 2.88E-02 3.17E-05 2.88E-02 Thyroid 4.06E-02 3.17E-05 4.06E-02
Vascular 7.51E-04 1.43E-03 2.19E-03 Vascular 1.55E-02 1.43E-03 1.70E-02
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 4.05E-02 2.27E-03 4.28E-02 Blood 3.68E-02 2.27E-03 3.90E-02
Body Weight 6.32E-07 3.20E-06 3.83E-06 Body Weight 6.32E-07 3.20E-06 3.83E-06
Developmental 6.56E+01 1.18E-01 6.57E+01 Developmental 2.24E+01 1.18E-01 2.25E+01
Eye 4.41E+01 2.36E-02 4.41E+01 Eye 4.78E+00 2.36E-02 4.81E+00
Gastrointestinal 1.07E-04 6.47E-05 1.72E-04 Gastrointestinal 1.60E-01 6.47E-05 1.60E-01
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 8.31E-02 2.82E-06 8.31E-02
Immune 4.42E+01 2.36E-02 4.43E+01 Immune 4.81E+00 2.36E-02 4.83E+00
Kidney 6.94E-04 2.43E-03 3.13E-03 Kidney 3.01E-02 2.43E-03 3.25E-02
Liver 1.31E+00 2.53E-03 1.31E+00 Liver 4.07E-01 2.53E-03 4.09E-01
Mortality 3.99E-02 2.61E-05 3.99E-02 Mortality 1.17E-04 2.61E-05 1.43E-04
Nails 4.42E+01 2.36E-02 4.42E+01 Nails 4.82E+00 2.36E-02 4.85E+00
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 3.68E-01 2.87E-04 3.69E-01
No effects observed 5.28E-05 4.40E-07 5.33E-05 No effects observed 1.74E-04 4.40E-07 1.75E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 6.56E+01 1.18E-01 6.57E+01 Reproductive 2.24E+01 1.18E-01 2.25E+01
Skin 5.57E-02 9.06E-04 5.66E-02 Skin 5.56E-02 9.06E-04 5.65E-02
Thyroid 2.87E-02 3.17E-05 2.87E-02 Thyroid 4.05E-02 3.17E-05 4.05E-02
Vascular 4.80E-04 9.06E-04 1.39E-03 Vascular 1.53E-02 9.06E-04 1.62E-02

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 4.05E-02 2.27E-03 4.28E-02 Blood 3.68E-02 2.27E-03 3.90E-02
Body Weight 6.32E-07 3.20E-06 3.83E-06 Body Weight 6.32E-07 3.20E-06 3.83E-06
Developmental 7.89E+01 1.21E-01 7.90E+01 Developmental 2.67E+01 1.21E-01 2.69E+01
Eye 4.11E+01 2.25E-02 4.11E+01 Eye 4.09E+00 2.25E-02 4.11E+00
Gastrointestinal 1.07E-04 6.47E-05 1.72E-04 Gastrointestinal 1.60E-01 6.47E-05 1.60E-01
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 8.31E-02 2.82E-06 8.31E-02
Immune 4.12E+01 2.25E-02 4.12E+01 Immune 4.11E+00 2.25E-02 4.13E+00
Kidney 6.94E-04 2.43E-03 3.13E-03 Kidney 3.01E-02 2.43E-03 3.25E-02
Liver 1.31E+00 2.53E-03 1.31E+00 Liver 4.07E-01 2.53E-03 4.09E-01
Mortality 3.99E-02 2.61E-05 3.99E-02 Mortality 1.17E-04 2.61E-05 1.43E-04
Nails 4.11E+01 2.25E-02 4.12E+01 Nails 4.13E+00 2.25E-02 4.15E+00
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 3.68E-01 2.87E-04 3.69E-01
No effects observed 5.28E-05 4.40E-07 5.33E-05 No effects observed 1.74E-04 4.40E-07 1.75E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 7.89E+01 1.21E-01 7.90E+01 Reproductive 2.67E+01 1.21E-01 2.69E+01
Skin 5.57E-02 9.06E-04 5.66E-02 Skin 5.56E-02 9.06E-04 5.65E-02
Thyroid 2.87E-02 3.17E-05 2.87E-02 Thyroid 4.05E-02 3.17E-05 4.05E-02
Vascular 4.80E-04 9.06E-04 1.39E-03 Vascular 1.53E-02 9.06E-04 1.62E-02

River Mile 
9-12
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 4.03E-02 1.65E-03 4.19E-02 Blood 3.65E-02 1.65E-03 3.82E-02
Body Weight 4.14E-07 2.10E-06 2.51E-06 Body Weight 4.14E-07 2.10E-06 2.51E-06
Developmental 6.55E+01 4.37E-02 6.56E+01 Developmental 2.24E+01 4.37E-02 2.24E+01
Eye 4.41E+01 2.00E-02 4.41E+01 Eye 4.78E+00 2.00E-02 4.80E+00
Gastrointestinal 7.57E-05 5.43E-05 1.30E-04 Gastrointestinal 1.60E-01 5.43E-05 1.60E-01
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 8.29E-02 2.82E-06 8.29E-02
Immune 4.42E+01 2.00E-02 4.42E+01 Immune 4.81E+00 2.00E-02 4.83E+00
Kidney 5.09E-04 1.77E-03 2.28E-03 Kidney 2.99E-02 1.77E-03 3.17E-02
Liver 1.31E+00 1.76E-03 1.31E+00 Liver 4.06E-01 1.76E-03 4.08E-01
Mortality 3.98E-02 2.61E-05 3.99E-02 Mortality 5.53E-05 2.61E-05 8.14E-05
Nails 4.42E+01 2.00E-02 4.42E+01 Nails 4.82E+00 2.00E-02 4.84E+00
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 3.68E-01 2.87E-04 3.69E-01
No effects observed 5.09E-05 4.40E-07 5.14E-05 No effects observed 1.72E-04 4.40E-07 1.73E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 6.55E+01 4.37E-02 6.56E+01 Reproductive 2.24E+01 4.37E-02 2.24E+01
Skin 5.54E-02 3.77E-04 5.58E-02 Skin 5.53E-02 3.77E-04 5.57E-02
Thyroid 2.86E-02 3.17E-05 2.86E-02 Thyroid 4.04E-02 3.17E-05 4.04E-02
Vascular 2.08E-04 3.77E-04 5.86E-04 Vascular 1.50E-02 3.77E-04 1.54E-02

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 4.03E-02 1.65E-03 4.19E-02 Blood 3.65E-02 1.65E-03 3.82E-02
Body Weight 4.14E-07 2.10E-06 2.51E-06 Body Weight 4.14E-07 2.10E-06 2.51E-06
Developmental 7.88E+01 4.53E-02 7.88E+01 Developmental 2.67E+01 4.53E-02 2.67E+01
Eye 4.11E+01 1.92E-02 4.11E+01 Eye 4.09E+00 1.92E-02 4.10E+00
Gastrointestinal 7.57E-05 5.43E-05 1.30E-04 Gastrointestinal 1.60E-01 5.43E-05 1.60E-01
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 8.29E-02 2.82E-06 8.29E-02
Immune 4.12E+01 1.92E-02 4.12E+01 Immune 4.11E+00 1.92E-02 4.13E+00
Kidney 5.09E-04 1.77E-03 2.28E-03 Kidney 2.99E-02 1.77E-03 3.17E-02
Liver 1.31E+00 1.76E-03 1.31E+00 Liver 4.06E-01 1.76E-03 4.08E-01
Mortality 3.98E-02 2.61E-05 3.99E-02 Mortality 5.53E-05 2.61E-05 8.14E-05
Nails 4.11E+01 1.92E-02 4.12E+01 Nails 4.13E+00 1.92E-02 4.14E+00
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 3.68E-01 2.87E-04 3.69E-01
No effects observed 5.09E-05 4.40E-07 5.14E-05 No effects observed 1.72E-04 4.40E-07 1.73E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 7.88E+01 4.53E-02 7.88E+01 Reproductive 2.67E+01 4.53E-02 2.67E+01
Skin 5.54E-02 3.77E-04 5.58E-02 Skin 5.53E-02 3.77E-04 5.57E-02
Thyroid 2.86E-02 3.17E-05 2.86E-02 Thyroid 4.04E-02 3.17E-05 4.04E-02
Vascular 2.08E-04 3.77E-04 5.86E-04 Vascular 1.50E-02 3.77E-04 1.54E-02

River Mile 
12-15
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 4.04E-02 1.35E-03 4.17E-02 Blood 3.66E-02 1.35E-03 3.80E-02
Body Weight 5.15E-07 2.61E-06 3.12E-06 Body Weight 5.15E-07 2.61E-06 3.12E-06
Developmental 6.55E+01 2.65E-02 6.55E+01 Developmental 2.24E+01 2.65E-02 2.24E+01
Eye 4.41E+01 8.74E-03 4.41E+01 Eye 4.78E+00 8.74E-03 4.79E+00
Gastrointestinal 4.62E-05 3.99E-05 8.61E-05 Gastrointestinal 1.60E-01 3.99E-05 1.60E-01
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 8.28E-02 2.82E-06 8.28E-02
Immune 4.42E+01 8.75E-03 4.42E+01 Immune 4.81E+00 8.75E-03 4.81E+00
Kidney 3.69E-04 1.38E-03 1.75E-03 Kidney 2.98E-02 1.38E-03 3.11E-02
Liver 1.31E+00 1.42E-03 1.31E+00 Liver 4.06E-01 1.42E-03 4.08E-01
Mortality 4.00E-02 2.61E-05 4.00E-02 Mortality 2.23E-04 2.61E-05 2.49E-04
Nails 4.42E+01 8.74E-03 4.42E+01 Nails 4.82E+00 8.74E-03 4.83E+00
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 3.68E-01 2.87E-04 3.68E-01
No effects observed 5.03E-05 4.40E-07 5.07E-05 No effects observed 1.72E-04 4.40E-07 1.72E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 6.55E+01 2.65E-02 6.55E+01 Reproductive 2.24E+01 2.65E-02 2.24E+01
Skin 5.54E-02 3.79E-04 5.58E-02 Skin 5.53E-02 3.79E-04 5.57E-02
Thyroid 2.84E-02 3.17E-05 2.85E-02 Thyroid 4.02E-02 3.17E-05 4.02E-02
Vascular 2.09E-04 3.79E-04 5.89E-04 Vascular 1.50E-02 3.79E-04 1.54E-02

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.52E-02 0.00E+00 5.52E-02 Behavioral 4.03E-02 0.00E+00 4.03E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.39E-02 0.00E+00 1.39E-02
Blood 4.04E-02 1.35E-03 4.17E-02 Blood 3.66E-02 1.35E-03 3.80E-02
Body Weight 5.15E-07 2.61E-06 3.12E-06 Body Weight 5.15E-07 2.61E-06 3.12E-06
Developmental 7.88E+01 2.80E-02 7.88E+01 Developmental 2.67E+01 2.80E-02 2.67E+01
Eye 4.11E+01 7.95E-03 4.11E+01 Eye 4.08E+00 7.95E-03 4.09E+00
Gastrointestinal 4.62E-05 3.99E-05 8.61E-05 Gastrointestinal 1.60E-01 3.99E-05 1.60E-01
Hair 3.64E-01 2.82E-06 3.64E-01 Hair 8.28E-02 2.82E-06 8.28E-02
Immune 4.12E+01 7.95E-03 4.12E+01 Immune 4.11E+00 7.95E-03 4.12E+00
Kidney 3.69E-04 1.38E-03 1.75E-03 Kidney 2.98E-02 1.38E-03 3.11E-02
Liver 1.31E+00 1.42E-03 1.31E+00 Liver 4.06E-01 1.42E-03 4.08E-01
Mortality 4.00E-02 2.61E-05 4.00E-02 Mortality 2.23E-04 2.61E-05 2.49E-04
Nails 4.11E+01 7.95E-03 4.12E+01 Nails 4.12E+00 7.95E-03 4.13E+00
Neurological 1.38E+00 2.87E-04 1.38E+00 Neurological 3.68E-01 2.87E-04 3.68E-01
No effects observed 5.03E-05 4.40E-07 5.07E-05 No effects observed 1.72E-04 4.40E-07 1.72E-04
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 7.88E+01 2.80E-02 7.88E+01 Reproductive 2.67E+01 2.80E-02 2.67E+01
Skin 5.54E-02 3.79E-04 5.58E-02 Skin 5.53E-02 3.79E-04 5.57E-02
Thyroid 2.84E-02 3.17E-05 2.85E-02 Thyroid 4.02E-02 3.17E-05 4.02E-02
Vascular 2.09E-04 3.79E-04 5.89E-04 Vascular 1.50E-02 3.79E-04 1.54E-02

River Mile 
15-17.4
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TABLE 9.22.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) Surface water and tissue risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water and tissue risks/hazards by chemical.

Page 16 of 16

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System (IRIS), including 
both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons 
(PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for 
benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the 
updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 for the following COPCs in 
tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these updates, there are slight changes in the calculated total cancer 
risks and noncancer hazards for tissue from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have 
been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of 
the updated toxicity data and the impact on the BHHRA.
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TABLE 9.23.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA
Sediment Antimony NA NA NA

Arsenic, total 6.12E-08 1.19E-07 1.81E-07
Benzene 1.96E-13 NA 1.96E-13
Benzo(a)anthracene 1.25E-08 6.35E-08 7.60E-08
Benzo(a)pyrene 1.70E-07 8.60E-07 1.03E-06
Benzo(b)fluoranthene 1.72E-08 8.70E-08 1.04E-07
Benzo(k)fluoranthene 9.47E-10 4.80E-09 5.74E-09
Bis(2-ethylhexyl) phthalate 7.05E-10 2.75E-09 3.45E-09
C2-Benzanthracene/chrysenes 1.34E-10 6.79E-10 8.14E-10
Cadmium, diet NA NA NA
Chromium, hexavalent 2.47E-08 NA 2.47E-08
Chromium, total NA NA NA
Chrysene 1.69E-10 8.58E-10 1.03E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 1.93E-08 9.78E-08 1.17E-07
Dieldrin 8.26E-10 3.22E-09 4.04E-09
Indeno(1,2,3-cd)pyrene 9.19E-09 4.66E-08 5.57E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 3.19E-08 1.74E-07 2.06E-07
PCBs, total 3.36E-08 1.83E-07 2.17E-07
PCB-TEQ 3.11E-08 3.63E-08 6.74E-08
TCDD-TEQ 1.12E-06 1.30E-06 2.42E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 6.14E-13 NA 6.14E-13
Vanadium NA NA NA

RM0-3 Exposure Medium Total (Total PCBs) (a) 1.47E-06 2.77E-06 4.24E-06
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-06 2.80E-06 4.30E-06

Carcinogenic Risk
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TABLE 9.23.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total

Carcinogenic Risk

Sediment Accessible RM3-6
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 5.32E-08 1.04E-07 1.57E-07
Benzene NA NA NA
Benzo(a)anthracene 2.16E-08 1.10E-07 1.31E-07
Benzo(a)pyrene 1.82E-07 9.22E-07 1.10E-06
Benzo(b)fluoranthene 2.04E-08 1.03E-07 1.24E-07
Benzo(k)fluoranthene 9.15E-10 4.63E-09 5.55E-09
Bis(2-ethylhexyl) phthalate 4.54E-09 1.77E-08 2.22E-08
C2-Benzanthracene/chrysenes 5.25E-10 2.66E-09 3.18E-09
Cadmium, diet NA NA NA
Chromium, hexavalent 1.71E-08 NA 1.71E-08
Chromium, total NA NA NA
Chrysene 3.25E-10 1.65E-09 1.97E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 1.90E-08 9.62E-08 1.15E-07
Dieldrin 5.50E-10 2.14E-09 2.69E-09
Indeno(1,2,3-cd)pyrene 1.08E-08 5.45E-08 6.53E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.76E-08 9.57E-08 1.13E-07
PCBs, total 1.86E-08 1.01E-07 1.20E-07
PCB-TEQ 2.11E-08 2.46E-08 4.57E-08
TCDD-TEQ 4.62E-07 5.40E-07 1.00E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene NA NA NA
Vanadium NA NA NA

RM3-6 Exposure Medium Total (Total PCBs) (a) 8.11E-07 2.06E-06 2.87E-06
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.31E-07 2.08E-06 2.91E-06
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TABLE 9.23.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total

Carcinogenic Risk

Sediment Accessible RM6-9
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 7.84E-08 1.53E-07 2.31E-07
Benzene 9.09E-14 NA 9.09E-14
Benzo(a)anthracene 1.51E-08 7.66E-08 9.18E-08
Benzo(a)pyrene 2.29E-07 1.16E-06 1.39E-06
Benzo(b)fluoranthene 2.83E-08 1.43E-07 1.71E-07
Benzo(k)fluoranthene 9.89E-10 5.01E-09 6.00E-09
Bis(2-ethylhexyl) phthalate 2.50E-09 9.75E-09 1.22E-08
C2-Benzanthracene/chrysenes 2.60E-10 1.31E-09 1.57E-09
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.11E-10 1.07E-09 1.28E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 3.19E-08 1.61E-07 1.93E-07
Dieldrin 2.27E-09 8.84E-09 1.11E-08
Indeno(1,2,3-cd)pyrene 1.21E-08 6.14E-08 7.35E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 7.87E-08 4.29E-07 5.08E-07
PCBs, total 8.28E-08 4.52E-07 5.34E-07
PCB-TEQ 7.34E-08 8.57E-08 1.59E-07
TCDD-TEQ 9.92E-06 1.16E-05 2.15E-05
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.46E-12 NA 1.46E-12
Vanadium NA NA NA

RM6-9 Exposure Medium Total (Total PCBs) (a) 1.04E-05 1.38E-05 2.42E-05
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.05E-05 1.39E-05 2.44E-05
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TABLE 9.23.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total

Carcinogenic Risk

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 9.39E-08 1.83E-07 2.77E-07
Benzene 9.09E-14 NA 9.09E-14
Benzo(a)anthracene 1.60E-08 8.09E-08 9.68E-08
Benzo(a)pyrene 1.91E-07 9.66E-07 1.16E-06
Benzo(b)fluoranthene 2.32E-08 1.17E-07 1.40E-07
Benzo(k)fluoranthene 1.06E-09 5.38E-09 6.45E-09
Bis(2-ethylhexyl) phthalate 3.18E-09 1.24E-08 1.56E-08
C2-Benzanthracene/chrysenes 1.99E-10 1.01E-09 1.21E-09
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.21E-10 1.12E-09 1.34E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.28E-08 1.15E-07 1.38E-07
Dieldrin 3.33E-09 1.30E-08 1.63E-08
Indeno(1,2,3-cd)pyrene 1.12E-08 5.69E-08 6.81E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.05E-07 5.74E-07 6.80E-07
PCBs, total 1.11E-07 6.04E-07 7.15E-07
PCB-TEQ 7.65E-08 8.94E-08 1.66E-07
TCDD-TEQ 1.45E-05 1.69E-05 3.14E-05
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.02E-12 NA 1.02E-12
Vanadium NA NA NA

RM6-9East Exposure Medium Total (Total PCBs) (a) 1.50E-05 1.91E-05 3.41E-05
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-05 1.92E-05 3.42E-05
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TABLE 9.23.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total

Carcinogenic Risk

Sediment Accessible RM9-12
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 5.90E-08 1.15E-07 1.74E-07
Benzene 1.19E-13 NA 1.19E-13
Benzo(a)anthracene 2.28E-08 1.16E-07 1.39E-07
Benzo(a)pyrene 2.47E-07 1.25E-06 1.50E-06
Benzo(b)fluoranthene 3.09E-08 1.56E-07 1.87E-07
Benzo(k)fluoranthene 1.45E-09 7.36E-09 8.81E-09
Bis(2-ethylhexyl) phthalate 3.87E-09 1.51E-08 1.90E-08
C2-Benzanthracene/chrysenes 1.33E-10 6.72E-10 8.05E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.02E-10 1.02E-09 1.22E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.11E-08 1.07E-07 1.28E-07
Dieldrin 7.65E-10 2.98E-09 3.75E-09
Indeno(1,2,3-cd)pyrene 9.52E-09 4.82E-08 5.77E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 4.39E-08 2.39E-07 2.83E-07
PCBs, total 4.60E-08 2.51E-07 2.97E-07
PCB-TEQ 4.47E-08 5.23E-08 9.70E-08
TCDD-TEQ 2.37E-06 2.76E-06 5.13E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.76E-12 NA 1.76E-12
Vanadium NA NA NA

RM9-12 Exposure Medium Total (Total PCBs) (a) 2.81E-06 4.84E-06 7.64E-06
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.85E-06 4.88E-06 7.73E-06
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TABLE 9.23.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total

Carcinogenic Risk

Sediment Accessible RM12-15
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.41E-08 4.69E-08 7.10E-08
Benzene NA NA NA
Benzo(a)anthracene 1.19E-08 6.04E-08 7.24E-08
Benzo(a)pyrene 1.41E-07 7.15E-07 8.56E-07
Benzo(b)fluoranthene 1.74E-08 8.82E-08 1.06E-07
Benzo(k)fluoranthene 8.03E-10 4.07E-09 4.87E-09
Bis(2-ethylhexyl) phthalate 1.01E-09 3.92E-09 4.93E-09
C2-Benzanthracene/chrysenes 7.71E-11 3.90E-10 4.67E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 1.67E-10 8.46E-10 1.01E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 1.53E-08 7.73E-08 9.26E-08
Dieldrin 6.99E-10 2.72E-09 3.42E-09
Indeno(1,2,3-cd)pyrene 8.78E-09 4.44E-08 5.32E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 3.71E-08 2.03E-07 2.40E-07
PCBs, total 3.85E-08 2.10E-07 2.49E-07
PCB-TEQ 1.84E-08 2.15E-08 3.99E-08
TCDD-TEQ 4.48E-07 5.24E-07 9.72E-07
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene NA NA NA
Vanadium NA NA NA

RM12-15 Exposure Medium Total (Total PCBs) (a) 7.08E-07 1.78E-06 2.49E-06
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.25E-07 1.79E-06 2.52E-06
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TABLE 9.23.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total

Carcinogenic Risk

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.42E-08 4.72E-08 7.14E-08
Benzene NA NA NA
Benzo(a)anthracene 1.93E-08 9.78E-08 1.17E-07
Benzo(a)pyrene 2.24E-07 1.13E-06 1.36E-06
Benzo(b)fluoranthene 2.24E-08 1.13E-07 1.36E-07
Benzo(k)fluoranthene 1.01E-09 5.13E-09 6.14E-09
Bis(2-ethylhexyl) phthalate 8.99E-11 3.50E-10 4.40E-10
C2-Benzanthracene/chrysenes 1.24E-10 6.28E-10 7.52E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.34E-10 1.18E-09 1.42E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 4.11E-08 2.08E-07 2.49E-07
Dieldrin 7.43E-10 2.89E-09 3.64E-09
Indeno(1,2,3-cd)pyrene 1.04E-08 5.27E-08 6.31E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.35E-08 7.35E-08 8.70E-08
PCBs, total 1.50E-08 8.19E-08 9.69E-08
PCB-TEQ 1.81E-08 2.12E-08 3.93E-08
TCDD-TEQ 6.26E-09 7.31E-09 1.36E-08
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 8.78E-14 NA 8.78E-14
Vanadium NA NA NA

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 3.65E-07 1.75E-06 2.12E-06
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.81E-07 1.76E-06 2.15E-06
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TABLE 9.23.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total

Carcinogenic Risk

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) (a) 5.01E-09 2.16E-06 2.16E-06
Sitewide Surface Water (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.09E-09 2.18E-06 2.19E-06
RME Mixed Fish (d) Exposure Medium Total (Total PCBs) (a) 3.77E-03 NA 3.77E-03
RME Mixed Fish (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.31E-03 NA 4.31E-03
Crab Muscle/Hepatopancreas (d) Exposure Medium Total (Total PCBs) (a) 1.11E-03 NA 1.11E-03
Crab Muscle/Hepatopancreas (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.29E-03 NA 1.29E-03

Total of Receptor Risks
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

Crab Muscle/Hepatopancreas

River Mile
Total 

Cancer 
Risk

Total 
Cancer 

Risk
River Mile 0-3 River Mile 0-3

Total PCBs (a) 3.78E-03 Total PCBs (a) 1.12E-03
PCB-TEQ & PCBs (non DLC) (b) 4.31E-03 PCB-TEQ & PCBs (non DLC) (b) 1.30E-03

River Mile 3-6 River Mile 3-6
Total PCBs (a) 3.78E-03 Total PCBs (a) 1.12E-03
PCB-TEQ & PCBs (non DLC) (b) 4.31E-03 PCB-TEQ & PCBs (non DLC) (b) 1.29E-03

River Mile 6-9 River Mile 6-9
Total PCBs (a) 3.80E-03 Total PCBs (a) 1.14E-03
PCB-TEQ & PCBs (non DLC) (b) 4.33E-03 PCB-TEQ & PCBs (non DLC) (b) 1.32E-03

River Mile 6-9 East Bank River Mile 6-9 East Bank
Total PCBs (a) 3.81E-03 Total PCBs (a) 1.15E-03
PCB-TEQ & PCBs (non DLC) (b) 4.34E-03 PCB-TEQ & PCBs (non DLC) (b) 1.33E-03

River Mile 9-12 River Mile 9-12
Total PCBs (a) 3.78E-03 Total PCBs (a) 1.12E-03
PCB-TEQ & PCBs (non DLC) (b) 4.32E-03 PCB-TEQ & PCBs (non DLC) (b) 1.30E-03

River Mile 12-15 River Mile 12-15
Total PCBs (a) 3.78E-03 Total PCBs (a) 1.12E-03
PCB-TEQ & PCBs (non DLC) (b) 4.31E-03 PCB-TEQ & PCBs (non DLC) (b) 1.29E-03

River Mile 15-17.4 River Mile 15-17.4
Total PCBs (a) 3.78E-03 Total PCBs (a) 1.12E-03
PCB-TEQ & PCBs (non DLC) (b) 4.31E-03 PCB-TEQ & PCBs (non DLC) (b) 1.29E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure. 
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin. 
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.

(a)  Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b)  Total cumulative risk for all COPCs excluding total PCBs.
(c)  RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, 

channel catfish, and largemouth bass, and common carp.
(d)  Surface w risks are only evaluated on a sitewide basis; refer to the sitewide 

version of reakdown of surface water and tissue risks by chemical. 

Total of Receptor Risks
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

RME Mixed Fish Diet (c)

River Mile

Page 8 of 8

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk 
Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are 
applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a 
result of these updates, there are changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for 
benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 
10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the 
main body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 
2015 for the following COPCs in tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of 
these updates, there are slight changes in the calculated total cancer risks and noncancer hazards for tissue from those presented in this table. 
Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated 
risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of 
the updated toxicity data and the impact on the BHHRA.
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TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 2.41E-03 NA 2.41E-03
Sediment Antimony NA NA NA Mortality, Blood 4.48E-04 NA 4.48E-04

Arsenic, total 1.73E-07 3.93E-08 2.12E-07 Skin, Vascular 4.48E-03 1.02E-03 5.50E-03
Benzene 5.53E-13 NA 5.53E-13 Immune 2.93E-08 NA 2.93E-08
Benzo(a)anthracene 1.49E-07 8.78E-08 2.36E-07 NA NA NA NA
Benzo(a)pyrene 2.02E-06 1.19E-06 3.21E-06 NA NA NA NA
Benzo(b)fluoranthene 2.04E-07 1.20E-07 3.24E-07 NA NA NA NA
Benzo(k)fluoranthene 1.12E-08 6.63E-09 1.79E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.99E-09 9.05E-10 2.90E-09 Liver 8.30E-05 3.77E-05 1.21E-04
C2-Benzanthracene/chrysenes 1.59E-09 9.40E-10 2.53E-09 Liver, Kidney 1.51E-05 8.94E-06 2.41E-05
Cadmium, diet NA NA NA Kidney 6.24E-04 1.13E-04 7.38E-04
Chromium, hexavalent 2.93E-07 NA 2.93E-07 None reported 5.43E-04 NA 5.43E-04
Chromium, total NA NA NA No effects observed 1.65E-05 NA 1.65E-05
Chrysene 2.01E-09 1.19E-09 3.20E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.05E-03 NA 6.05E-03
Copper NA NA NA Gastrointestinal 8.01E-04 NA 8.01E-04
Dibenz(a,h)anthracene 2.29E-07 1.35E-07 3.64E-07 NA NA NA NA
Dieldrin 2.33E-09 1.06E-09 3.39E-09 Liver 3.40E-05 1.55E-05 4.95E-05
Indeno(1,2,3-cd)pyrene 1.09E-07 6.44E-08 1.73E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.09E-03 NA 3.09E-03
Mercury, inorganic NA NA NA Immune 1.82E-03 NA 1.82E-03
Naphthalene NA NA NA Body Weight 5.41E-06 3.19E-06 8.60E-06
PCBs (non DLC) 9.01E-08 5.73E-08 1.47E-07 Eye, Nails, Immune 2.63E-02 1.67E-02 4.30E-02
PCBs, total 9.48E-08 6.03E-08 1.55E-07 Eye, Nails, Immune 2.77E-02 1.76E-02 4.52E-02
PCB-TEQ 8.78E-08 1.20E-08 9.98E-08 Reproductive, Developmental 9.76E-03 1.33E-03 1.11E-02
TCDD-TEQ 3.15E-06 4.30E-07 3.58E-06 Reproductive, Developmental 3.50E-01 4.77E-02 3.98E-01
Thallium NA NA NA Hair 3.98E-03 NA 3.98E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.53E-04 6.95E-05 2.22E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.11E-03 2.32E-03 7.43E-03
Trichloroethene 7.29E-12 NA 7.29E-12 Thyroid 8.80E-07 NA 8.80E-07
Vanadium NA NA NA Hair 1.23E-03 NA 1.23E-03

RM0-3 Exposure Medium Total (Total PCBs) (a) 6.44E-06 2.14E-06 8.58E-06 4.09E-01 6.89E-02 4.78E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 6.52E-06 2.15E-06 8.67E-06 4.17E-01 6.94E-02 4.87E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 2.49E-03 NA 2.49E-03

Sediment Antimony NA NA NA Mortality, Blood 1.28E-03 NA 1.28E-03
Arsenic, total 1.50E-07 3.41E-08 1.84E-07 Skin, Vascular 3.89E-03 8.84E-04 4.78E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.57E-07 1.52E-07 4.08E-07 NA NA NA NA
Benzo(a)pyrene 2.16E-06 1.27E-06 3.43E-06 NA NA NA NA
Benzo(b)fluoranthene 2.42E-07 1.43E-07 3.84E-07 NA NA NA NA
Benzo(k)fluoranthene 1.08E-08 6.41E-09 1.73E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.28E-08 5.83E-09 1.86E-08 Liver 5.34E-04 2.43E-04 7.77E-04
C2-Benzanthracene/chrysenes 6.22E-09 3.68E-09 9.90E-09 Liver, Kidney 5.92E-05 3.50E-05 9.41E-05
Cadmium, diet NA NA NA Kidney 1.03E-03 1.87E-04 1.21E-03
Chromium, hexavalent 2.03E-07 NA 2.03E-07 None reported 3.76E-04 NA 3.76E-04
Chromium, total NA NA NA No effects observed 1.87E-05 NA 1.87E-05
Chrysene 3.86E-09 2.28E-09 6.14E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.53E-03 NA 6.53E-03
Copper NA NA NA Gastrointestinal 9.74E-04 NA 9.74E-04
Dibenz(a,h)anthracene 2.25E-07 1.33E-07 3.58E-07 NA NA NA NA
Dieldrin 1.55E-09 7.05E-10 2.26E-09 Liver 2.26E-05 1.03E-05 3.29E-05
Indeno(1,2,3-cd)pyrene 1.28E-07 7.55E-08 2.03E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.99E-03 NA 3.99E-03
Mercury, inorganic NA NA NA Immune 1.94E-03 NA 1.94E-03
Naphthalene NA NA NA Body Weight 1.36E-05 8.04E-06 2.17E-05
PCBs (non DLC) 4.96E-08 3.15E-08 8.11E-08 Eye, Nails, Immune 1.45E-02 9.20E-03 2.37E-02
PCBs, total 5.24E-08 3.34E-08 8.58E-08 Eye, Nails, Immune 1.53E-02 9.73E-03 2.50E-02
PCB-TEQ 5.95E-08 8.12E-09 6.76E-08 Reproductive, Developmental 6.61E-03 9.02E-04 7.52E-03
TCDD-TEQ 1.30E-06 1.78E-07 1.48E-06 Reproductive, Developmental 1.45E-01 1.97E-02 1.65E-01
Thallium NA NA NA Hair 4.27E-03 NA 4.27E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.84E-04 8.38E-05 2.68E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.14E-03 2.79E-03 8.93E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.24E-03 NA 1.24E-03

RM3-6 Exposure Medium Total (Total PCBs) (a) 4.75E-06 2.04E-06 6.80E-06 1.95E-01 3.37E-02 2.29E-01
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.81E-06 2.05E-06 6.86E-06 2.01E-01 3.41E-02 2.35E-01
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TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 2.64E-03 NA 2.64E-03

Sediment Antimony NA NA NA Mortality, Blood 1.01E-03 NA 1.01E-03
Arsenic, total 2.21E-07 5.03E-08 2.72E-07 Skin, Vascular 5.74E-03 1.30E-03 7.04E-03
Benzene 2.57E-13 NA 2.57E-13 Immune 1.36E-08 NA 1.36E-08
Benzo(a)anthracene 1.79E-07 1.06E-07 2.86E-07 NA NA NA NA
Benzo(a)pyrene 2.71E-06 1.60E-06 4.32E-06 NA NA NA NA
Benzo(b)fluoranthene 3.35E-07 1.98E-07 5.33E-07 NA NA NA NA
Benzo(k)fluoranthene 1.17E-08 6.93E-09 1.87E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 7.06E-09 3.21E-09 1.03E-08 Liver 2.94E-04 1.34E-04 4.28E-04
C2-Benzanthracene/chrysenes 3.08E-09 1.82E-09 4.90E-09 Liver, Kidney 2.93E-05 1.73E-05 4.66E-05
Cadmium, diet NA NA NA Kidney 1.84E-03 3.34E-04 2.17E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.12E-05 NA 4.12E-05
Chrysene 2.51E-09 1.48E-09 3.99E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.32E-03 NA 6.32E-03
Copper NA NA NA Gastrointestinal 1.47E-03 NA 1.47E-03
Dibenz(a,h)anthracene 3.78E-07 2.23E-07 6.01E-07 NA NA NA NA
Dieldrin 6.41E-09 2.91E-09 9.32E-09 Liver 9.34E-05 4.25E-05 1.36E-04
Indeno(1,2,3-cd)pyrene 1.44E-07 8.49E-08 2.29E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.29E-03 NA 5.29E-03
Mercury, inorganic NA NA NA Immune 3.53E-03 NA 3.53E-03
Naphthalene NA NA NA Body Weight 3.20E-05 1.89E-05 5.08E-05
PCBs (non DLC) 2.22E-07 1.41E-07 3.64E-07 Eye, Nails, Immune 6.48E-02 4.13E-02 1.06E-01
PCBs, total 2.34E-07 1.49E-07 3.83E-07 Eye, Nails, Immune 6.82E-02 4.34E-02 1.12E-01
PCB-TEQ 2.07E-07 2.82E-08 2.35E-07 Reproductive, Developmental 2.30E-02 3.14E-03 2.62E-02
TCDD-TEQ 2.80E-05 3.82E-06 3.18E-05 Reproductive, Developmental 3.11E+00 4.24E-01 3.54E+00
Thallium NA NA NA Hair 4.82E-03 NA 4.82E-03
TPH C19-C40 NA NA NA Gastrointestinal 2.70E-04 1.23E-04 3.93E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.13E-02 5.14E-03 1.65E-02
Trichloroethene 1.73E-11 NA 1.73E-11 Thyroid 2.10E-06 NA 2.10E-06
Vanadium NA NA NA Hair 1.65E-03 NA 1.65E-03

RM6-9 Exposure Medium Total (Total PCBs) (a) 3.23E-05 6.25E-06 3.85E-05 3.23E+00 4.75E-01 3.70E+00
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.24E-05 6.27E-06 3.87E-05 3.25E+00 4.76E-01 3.72E+00
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TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 2.74E-03 NA 2.74E-03

Sediment Antimony NA NA NA Mortality, Blood 1.28E-03 NA 1.28E-03
Arsenic, total 2.65E-07 6.02E-08 3.25E-07 Skin, Vascular 6.87E-03 1.56E-03 8.43E-03
Benzene 2.57E-13 NA 2.57E-13 Immune 1.36E-08 NA 1.36E-08
Benzo(a)anthracene 1.89E-07 1.12E-07 3.01E-07 NA NA NA NA
Benzo(a)pyrene 2.26E-06 1.34E-06 3.60E-06 NA NA NA NA
Benzo(b)fluoranthene 2.75E-07 1.62E-07 4.37E-07 NA NA NA NA
Benzo(k)fluoranthene 1.26E-08 7.45E-09 2.01E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.98E-09 4.08E-09 1.31E-08 Liver 3.74E-04 1.70E-04 5.44E-04
C2-Benzanthracene/chrysenes 2.36E-09 1.40E-09 3.76E-09 Liver, Kidney 2.25E-05 1.33E-05 3.57E-05
Cadmium, diet NA NA NA Kidney 2.56E-03 4.65E-04 3.02E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 5.57E-05 NA 5.57E-05
Chrysene 2.62E-09 1.54E-09 4.16E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.44E-03 NA 6.44E-03
Copper NA NA NA Gastrointestinal 1.61E-03 NA 1.61E-03
Dibenz(a,h)anthracene 2.70E-07 1.60E-07 4.30E-07 NA NA NA NA
Dieldrin 9.40E-09 4.27E-09 1.37E-08 Liver 1.37E-04 6.23E-05 1.99E-04
Indeno(1,2,3-cd)pyrene 1.33E-07 7.87E-08 2.12E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.70E-03 NA 4.70E-03
Mercury, inorganic NA NA NA Immune 4.55E-03 NA 4.55E-03
Naphthalene NA NA NA Body Weight 6.20E-06 3.66E-06 9.86E-06
PCBs (non DLC) 2.97E-07 1.89E-07 4.87E-07 Eye, Nails, Immune 8.67E-02 5.52E-02 1.42E-01
PCBs, total 3.13E-07 1.99E-07 5.12E-07 Eye, Nails, Immune 9.12E-02 5.80E-02 1.49E-01
PCB-TEQ 2.16E-07 2.94E-08 2.45E-07 Reproductive, Developmental 2.40E-02 3.27E-03 2.73E-02
TCDD-TEQ 4.09E-05 5.58E-06 4.65E-05 Reproductive, Developmental 4.55E+00 6.20E-01 5.17E+00
Thallium NA NA NA Hair 5.32E-03 NA 5.32E-03
TPH C19-C40 NA NA NA Gastrointestinal 3.53E-04 1.60E-04 5.13E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.48E-02 6.72E-03 2.15E-02
Trichloroethene 1.21E-11 NA 1.21E-11 Thyroid 1.47E-06 NA 1.47E-06
Vanadium NA NA NA Hair 2.32E-03 NA 2.32E-03

RM6-9East Exposure Medium Total (Total PCBs) (a) 4.47E-05 7.71E-06 5.24E-05 4.69E+00 6.87E-01 5.38E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.49E-05 7.73E-06 5.26E-05 4.71E+00 6.88E-01 5.40E+00
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TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 1.99E-03 NA 1.99E-03

Sediment Antimony NA NA NA Mortality, Blood 1.04E-03 NA 1.04E-03
Arsenic, total 1.66E-07 3.78E-08 2.04E-07 Skin, Vascular 4.32E-03 9.81E-04 5.30E-03
Benzene 3.36E-13 NA 3.36E-13 Immune 1.78E-08 NA 1.78E-08
Benzo(a)anthracene 2.71E-07 1.60E-07 4.31E-07 NA NA NA NA
Benzo(a)pyrene 2.93E-06 1.73E-06 4.66E-06 NA NA NA NA
Benzo(b)fluoranthene 3.66E-07 2.16E-07 5.82E-07 NA NA NA NA
Benzo(k)fluoranthene 1.72E-08 1.02E-08 2.74E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.09E-08 4.97E-09 1.59E-08 Liver 4.56E-04 2.07E-04 6.63E-04
C2-Benzanthracene/chrysenes 1.57E-09 9.30E-10 2.50E-09 Liver, Kidney 1.50E-05 8.85E-06 2.38E-05
Cadmium, diet NA NA NA Kidney 1.09E-03 1.98E-04 1.28E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.75E-05 NA 2.75E-05
Chrysene 2.39E-09 1.41E-09 3.80E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 5.15E-03 NA 5.15E-03
Copper NA NA NA Gastrointestinal 8.54E-04 NA 8.54E-04
Dibenz(a,h)anthracene 2.50E-07 1.48E-07 3.98E-07 NA NA NA NA
Dieldrin 2.16E-09 9.82E-10 3.14E-09 Liver 3.15E-05 1.43E-05 4.58E-05
Indeno(1,2,3-cd)pyrene 1.13E-07 6.67E-08 1.80E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.85E-03 NA 4.85E-03
Mercury, inorganic NA NA NA Immune 2.13E-03 NA 2.13E-03
Naphthalene NA NA NA Body Weight 5.95E-06 3.51E-06 9.46E-06
PCBs (non DLC) 1.24E-07 7.88E-08 2.03E-07 Eye, Nails, Immune 3.61E-02 2.30E-02 5.91E-02
PCBs, total 1.30E-07 8.27E-08 2.13E-07 Eye, Nails, Immune 3.79E-02 2.41E-02 6.20E-02
PCB-TEQ 1.26E-07 1.72E-08 1.44E-07 Reproductive, Developmental 1.40E-02 1.91E-03 1.60E-02
TCDD-TEQ 6.68E-06 9.11E-07 7.59E-06 Reproductive, Developmental 7.42E-01 1.01E-01 8.43E-01
Thallium NA NA NA Hair 3.39E-03 NA 3.39E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.56E-04 7.11E-05 2.28E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.43E-03 2.47E-03 7.89E-03
Trichloroethene 2.08E-11 NA 2.08E-11 Thyroid 2.51E-06 NA 2.51E-06
Vanadium NA NA NA Hair 1.13E-03 NA 1.13E-03

RM9-12 Exposure Medium Total (Total PCBs) (a) 1.09E-05 3.37E-06 1.43E-05 8.12E-01 1.29E-01 9.42E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.11E-05 3.38E-06 1.44E-05 8.24E-01 1.30E-01 9.55E-01
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TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 1.70E-03 NA 1.70E-03

Sediment Antimony NA NA NA Mortality, Blood 4.58E-04 NA 4.58E-04
Arsenic, total 6.80E-08 1.55E-08 8.35E-08 Skin, Vascular 1.76E-03 4.01E-04 2.16E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.42E-07 8.36E-08 2.25E-07 NA NA NA NA
Benzo(a)pyrene 1.67E-06 9.89E-07 2.66E-06 NA NA NA NA
Benzo(b)fluoranthene 2.06E-07 1.22E-07 3.28E-07 NA NA NA NA
Benzo(k)fluoranthene 9.53E-09 5.63E-09 1.52E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.84E-09 1.29E-09 4.13E-09 Liver 1.18E-04 5.38E-05 1.72E-04
C2-Benzanthracene/chrysenes 9.14E-10 5.40E-10 1.45E-09 Liver, Kidney 8.69E-06 5.14E-06 1.38E-05
Cadmium, diet NA NA NA Kidney 8.63E-04 1.57E-04 1.02E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 9.74E-06 NA 9.74E-06
Chrysene 1.98E-09 1.17E-09 3.15E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 4.57E-03 NA 4.57E-03
Copper NA NA NA Gastrointestinal 5.81E-04 NA 5.81E-04
Dibenz(a,h)anthracene 1.81E-07 1.07E-07 2.88E-07 NA NA NA NA
Dieldrin 1.97E-09 8.97E-10 2.87E-09 Liver 2.88E-05 1.31E-05 4.19E-05
Indeno(1,2,3-cd)pyrene 1.04E-07 6.15E-08 1.66E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.05E-03 NA 5.05E-03
Mercury, inorganic NA NA NA Immune 1.42E-03 NA 1.42E-03
Naphthalene NA NA NA Body Weight 3.90E-06 2.30E-06 6.20E-06
PCBs (non DLC) 1.05E-07 6.67E-08 1.72E-07 Eye, Nails, Immune 3.06E-02 1.95E-02 5.00E-02
PCBs, total 1.09E-07 6.92E-08 1.78E-07 Eye, Nails, Immune 3.17E-02 2.02E-02 5.19E-02
PCB-TEQ 5.20E-08 7.09E-09 5.91E-08 Reproductive, Developmental 5.78E-03 7.87E-04 6.56E-03
TCDD-TEQ 1.27E-06 1.73E-07 1.44E-06 Reproductive, Developmental 1.41E-01 1.92E-02 1.60E-01
Thallium NA NA NA Hair 2.14E-03 NA 2.14E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.31E-04 5.97E-05 1.91E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.92E-03 1.78E-03 5.70E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.13E-03 NA 1.13E-03

RM12-15 Exposure Medium Total (Total PCBs) (a) 3.77E-06 1.63E-06 5.40E-06 1.96E-01 4.18E-02 2.38E-01
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.82E-06 1.63E-06 5.45E-06 2.01E-01 4.19E-02 2.43E-01

Page 6 of 15 AECOM

Final

July 2017



TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 9.05E-04 NA 9.05E-04

Sediment Antimony NA NA NA Mortality, Blood 2.03E-03 NA 2.03E-03
Arsenic, total 6.84E-08 1.55E-08 8.39E-08 Skin, Vascular 1.77E-03 4.03E-04 2.18E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.29E-07 1.35E-07 3.64E-07 NA NA NA NA
Benzo(a)pyrene 2.65E-06 1.57E-06 4.22E-06 NA NA NA NA
Benzo(b)fluoranthene 2.65E-07 1.57E-07 4.22E-07 NA NA NA NA
Benzo(k)fluoranthene 1.20E-08 7.09E-09 1.91E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.54E-10 1.15E-10 3.69E-10 Liver 1.06E-05 4.81E-06 1.54E-05
C2-Benzanthracene/chrysenes 1.47E-09 8.68E-10 2.34E-09 Liver, Kidney 1.40E-05 8.26E-06 2.22E-05
Cadmium, diet NA NA NA Kidney 2.56E-04 4.65E-05 3.02E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 3.92E-06 NA 3.92E-06
Chrysene 2.77E-09 1.64E-09 4.41E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.81E-03 NA 2.81E-03
Copper NA NA NA Gastrointestinal 3.38E-04 NA 3.38E-04
Dibenz(a,h)anthracene 4.88E-07 2.88E-07 7.76E-07 NA NA NA NA
Dieldrin 2.10E-09 9.53E-10 3.05E-09 Liver 3.06E-05 1.39E-05 4.45E-05
Indeno(1,2,3-cd)pyrene 1.23E-07 7.29E-08 1.96E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.30E-03 NA 3.30E-03
Mercury, inorganic NA NA NA Immune 3.41E-04 NA 3.41E-04
Naphthalene NA NA NA Body Weight 4.85E-06 2.87E-06 7.72E-06
PCBs (non DLC) 3.81E-08 2.42E-08 6.23E-08 Eye, Nails, Immune 1.11E-02 7.06E-03 1.82E-02
PCBs, total 4.24E-08 2.70E-08 6.93E-08 Eye, Nails, Immune 1.24E-02 7.86E-03 2.02E-02
PCB-TEQ 5.12E-08 6.98E-09 5.82E-08 Reproductive, Developmental 5.69E-03 7.75E-04 6.46E-03
TCDD-TEQ 1.77E-08 2.41E-09 2.01E-08 Reproductive, Developmental 1.96E-03 2.68E-04 2.23E-03
Thallium NA NA NA Hair 1.60E-03 NA 1.60E-03
TPH C19-C40 NA NA NA Gastrointestinal 9.64E-05 4.38E-05 1.40E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.21E-03 1.46E-03 4.66E-03
Trichloroethene 1.04E-12 NA 1.04E-12 Thyroid 1.26E-07 NA 1.26E-07
Vanadium NA NA NA Hair 5.32E-04 NA 5.32E-04

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 3.91E-06 2.28E-06 6.18E-06 3.16E-02 1.01E-02 4.17E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.95E-06 2.28E-06 6.23E-06 3.60E-02 1.01E-02 4.61E-02

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 1.21E-07 1.71E-05 1.72E-05 6.42E-03 2.49E-01 2.56E-01
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.22E-07 1.72E-05 1.73E-05 6.54E-03 2.56E-01 2.63E-01
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TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 2.58E-05 7.34E-01

PCB-TEQ & PCBs (non DLC) (b) 2.60E-05 7.49E-01

River Mile 3-6

Total PCBs (a) 2.40E-05 4.85E-01

PCB-TEQ & PCBs (non DLC) (b) 2.42E-05 4.98E-01

River Mile 6-9

Total PCBs (a) 5.57E-05 3.96E+00

PCB-TEQ & PCBs (non DLC) (b) 5.60E-05 3.99E+00

River Mile 6-9 East Bank

Total PCBs (a) 6.96E-05 5.64E+00

PCB-TEQ & PCBs (non DLC) (b) 6.99E-05 5.66E+00

River Mile 9-12

Total PCBs (a) 3.15E-05 1.20E+00

PCB-TEQ & PCBs (non DLC) (b) 3.17E-05 1.22E+00

River Mile 12-15

Total PCBs (a) 2.26E-05 4.94E-01

PCB-TEQ & PCBs (non DLC) (b) 2.28E-05 5.06E-01

River Mile 15-17.4

Total PCBs (a) 2.34E-05 2.98E-01

PCB-TEQ & PCBs (non DLC) (b) 2.35E-05 3.09E-01
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TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 5.93E-03 2.70E-03 8.63E-03 Blood 5.93E-03 2.70E-03 8.63E-03

Body Weight 5.41E-06 3.19E-06 8.60E-06 Body Weight 5.41E-06 3.19E-06 8.60E-06

Developmental 3.53E-01 2.78E-01 6.31E-01 Developmental 3.63E-01 2.86E-01 6.49E-01

Eye 2.79E-02 3.15E-02 5.94E-02 Eye 2.65E-02 3.00E-02 5.65E-02

Gastrointestinal 9.54E-04 6.95E-05 1.02E-03 Gastrointestinal 9.54E-04 6.95E-05 1.02E-03

Hair 5.47E-03 3.99E-05 5.51E-03 Hair 5.47E-03 3.99E-05 5.51E-03

Immune 2.97E-02 3.15E-02 6.12E-02 Immune 2.84E-02 3.00E-02 5.83E-02

Kidney 5.76E-03 2.45E-03 8.20E-03 Kidney 5.76E-03 2.45E-03 8.20E-03

Liver 5.28E-03 3.01E-03 8.29E-03 Liver 5.28E-03 3.01E-03 8.29E-03

Mortality 8.17E-04 3.68E-04 1.19E-03 Mortality 8.17E-04 3.68E-04 1.19E-03

Nails 2.79E-02 3.15E-02 5.94E-02 Nails 2.65E-02 3.00E-02 5.65E-02

Neurological 6.58E-03 4.06E-03 1.06E-02 Neurological 6.58E-03 4.06E-03 1.06E-02

No effects observed 1.70E-05 6.22E-06 2.32E-05 No effects observed 1.70E-05 6.22E-06 2.32E-05

None reported 5.43E-04 0.00E+00 5.43E-04 None reported 5.43E-04 0.00E+00 5.43E-04

Reproductive 3.53E-01 2.78E-01 6.31E-01 Reproductive 3.63E-01 2.86E-01 6.49E-01

Skin 5.65E-03 1.19E-03 6.85E-03 Skin 5.65E-03 1.19E-03 6.85E-03

Thyroid 6.50E-03 3.09E-04 6.81E-03 Thyroid 6.50E-03 3.09E-04 6.81E-03

Vascular 5.65E-03 1.19E-03 6.85E-03 Vascular 5.65E-03 1.19E-03 6.85E-03

River Mile 
0-3
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TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 7.79E-03 3.16E-03 1.10E-02 Blood 7.79E-03 3.16E-03 1.10E-02

Body Weight 1.36E-05 8.04E-06 2.17E-05 Body Weight 1.36E-05 8.04E-06 2.17E-05

Developmental 1.48E-01 2.50E-01 3.97E-01 Developmental 1.54E-01 2.58E-01 4.12E-01

Eye 1.55E-02 2.36E-02 3.91E-02 Eye 1.47E-02 2.25E-02 3.71E-02

Gastrointestinal 1.16E-03 8.38E-05 1.24E-03 Gastrointestinal 1.16E-03 8.38E-05 1.24E-03

Hair 5.78E-03 3.99E-05 5.82E-03 Hair 5.78E-03 3.99E-05 5.82E-03

Immune 1.75E-02 2.36E-02 4.11E-02 Immune 1.66E-02 2.25E-02 3.91E-02

Kidney 7.23E-03 3.01E-03 1.02E-02 Kidney 7.23E-03 3.01E-03 1.02E-02

Liver 6.79E-03 3.70E-03 1.05E-02 Liver 6.79E-03 3.70E-03 1.05E-02

Mortality 1.65E-03 3.68E-04 2.01E-03 Mortality 1.65E-03 3.68E-04 2.01E-03

Nails 1.55E-02 2.36E-02 3.91E-02 Nails 1.47E-02 2.25E-02 3.71E-02

Neurological 7.57E-03 4.06E-03 1.16E-02 Neurological 7.57E-03 4.06E-03 1.16E-02

No effects observed 1.93E-05 6.22E-06 2.55E-05 No effects observed 1.93E-05 6.22E-06 2.55E-05

None reported 3.76E-04 0.00E+00 3.76E-04 None reported 3.76E-04 0.00E+00 3.76E-04

Reproductive 1.48E-01 2.50E-01 3.97E-01 Reproductive 1.54E-01 2.58E-01 4.12E-01

Skin 5.06E-03 1.06E-03 6.12E-03 Skin 5.06E-03 1.06E-03 6.12E-03

Thyroid 6.98E-03 3.09E-04 7.29E-03 Thyroid 6.98E-03 3.09E-04 7.29E-03

Vascular 5.06E-03 1.06E-03 6.12E-03 Vascular 5.06E-03 1.06E-03 6.12E-03

River Mile 
3-6
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TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.27E-02 5.51E-03 1.82E-02 Blood 1.27E-02 5.51E-03 1.82E-02

Body Weight 3.20E-05 1.89E-05 5.08E-05 Body Weight 3.20E-05 1.89E-05 5.08E-05

Developmental 3.12E+00 6.54E-01 3.77E+00 Developmental 3.14E+00 6.65E-01 3.80E+00

Eye 6.84E-02 5.72E-02 1.26E-01 Eye 6.51E-02 5.45E-02 1.20E-01

Gastrointestinal 1.74E-03 1.23E-04 1.86E-03 Gastrointestinal 1.74E-03 1.23E-04 1.86E-03

Hair 6.73E-03 3.99E-05 6.77E-03 Hair 6.73E-03 3.99E-05 6.77E-03

Immune 7.20E-02 5.73E-02 1.29E-01 Immune 6.86E-02 5.45E-02 1.23E-01

Kidney 1.32E-02 5.49E-03 1.87E-02 Kidney 1.32E-02 5.49E-03 1.87E-02

Liver 1.18E-02 5.96E-03 1.77E-02 Liver 1.18E-02 5.96E-03 1.77E-02

Mortality 1.37E-03 3.68E-04 1.74E-03 Mortality 1.37E-03 3.68E-04 1.74E-03

Nails 6.84E-02 5.72E-02 1.26E-01 Nails 6.51E-02 5.45E-02 1.20E-01

Neurological 9.01E-03 4.06E-03 1.31E-02 Neurological 9.01E-03 4.06E-03 1.31E-02

No effects observed 4.17E-05 6.22E-06 4.80E-05 No effects observed 4.17E-05 6.22E-06 4.80E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.12E+00 6.54E-01 3.77E+00 Reproductive 3.14E+00 6.65E-01 3.80E+00

Skin 6.91E-03 1.48E-03 8.39E-03 Skin 6.91E-03 1.48E-03 8.39E-03

Thyroid 6.77E-03 3.09E-04 7.08E-03 Thyroid 6.77E-03 3.09E-04 7.08E-03

Vascular 6.91E-03 1.48E-03 8.39E-03 Vascular 6.91E-03 1.48E-03 8.39E-03

River Mile 
6-9
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TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.64E-02 7.09E-03 2.35E-02 Blood 1.64E-02 7.09E-03 2.35E-02

Body Weight 6.20E-06 3.66E-06 9.86E-06 Body Weight 6.20E-06 3.66E-06 9.86E-06

Developmental 4.55E+00 8.50E-01 5.40E+00 Developmental 4.58E+00 8.61E-01 5.44E+00

Eye 9.15E-02 7.19E-02 1.63E-01 Eye 8.70E-02 6.84E-02 1.55E-01

Gastrointestinal 1.97E-03 1.60E-04 2.13E-03 Gastrointestinal 1.97E-03 1.60E-04 2.13E-03

Hair 7.90E-03 3.99E-05 7.94E-03 Hair 7.90E-03 3.99E-05 7.94E-03

Immune 9.60E-02 7.19E-02 1.68E-01 Immune 9.15E-02 6.84E-02 1.60E-01

Kidney 1.74E-02 7.20E-03 2.46E-02 Kidney 1.74E-02 7.20E-03 2.46E-02

Liver 1.54E-02 7.59E-03 2.30E-02 Liver 1.54E-02 7.59E-03 2.30E-02

Mortality 1.65E-03 3.68E-04 2.02E-03 Mortality 1.65E-03 3.68E-04 2.02E-03

Nails 9.15E-02 7.19E-02 1.63E-01 Nails 8.70E-02 6.84E-02 1.55E-01

Neurological 8.52E-03 4.06E-03 1.26E-02 Neurological 8.52E-03 4.06E-03 1.26E-02

No effects observed 5.63E-05 6.22E-06 6.25E-05 No effects observed 5.63E-05 6.22E-06 6.25E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 4.55E+00 8.50E-01 5.40E+00 Reproductive 4.58E+00 8.61E-01 5.44E+00

Skin 8.04E-03 1.74E-03 9.78E-03 Skin 8.04E-03 1.74E-03 9.78E-03

Thyroid 6.89E-03 3.09E-04 7.20E-03 Thyroid 6.89E-03 3.09E-04 7.20E-03

Vascular 8.04E-03 1.74E-03 9.78E-03 Vascular 8.04E-03 1.74E-03 9.78E-03

River Mile 
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TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 6.84E-03 2.84E-03 9.68E-03 Blood 6.84E-03 2.84E-03 9.68E-03

Body Weight 5.95E-06 3.51E-06 9.46E-06 Body Weight 5.95E-06 3.51E-06 9.46E-06

Developmental 7.45E-01 3.31E-01 1.08E+00 Developmental 7.59E-01 3.40E-01 1.10E+00

Eye 3.82E-02 3.80E-02 7.62E-02 Eye 3.64E-02 3.62E-02 7.26E-02

Gastrointestinal 1.01E-03 7.11E-05 1.08E-03 Gastrointestinal 1.01E-03 7.11E-05 1.08E-03

Hair 4.79E-03 3.99E-05 4.83E-03 Hair 4.79E-03 3.99E-05 4.83E-03

Immune 4.03E-02 3.80E-02 7.83E-02 Immune 3.85E-02 3.63E-02 7.48E-02

Kidney 6.53E-03 2.67E-03 9.20E-03 Kidney 6.53E-03 2.67E-03 9.20E-03

Liver 5.96E-03 3.32E-03 9.29E-03 Liver 5.96E-03 3.32E-03 9.29E-03

Mortality 1.41E-03 3.68E-04 1.78E-03 Mortality 1.41E-03 3.68E-04 1.78E-03

Nails 3.82E-02 3.80E-02 7.62E-02 Nails 3.64E-02 3.62E-02 7.26E-02

Neurological 7.92E-03 4.06E-03 1.20E-02 Neurological 7.92E-03 4.06E-03 1.20E-02

No effects observed 2.81E-05 6.22E-06 3.43E-05 No effects observed 2.81E-05 6.22E-06 3.43E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 7.45E-01 3.31E-01 1.08E+00 Reproductive 7.59E-01 3.40E-01 1.10E+00

Skin 5.49E-03 1.16E-03 6.64E-03 Skin 5.49E-03 1.16E-03 6.64E-03

Thyroid 5.60E-03 3.09E-04 5.91E-03 Thyroid 5.60E-03 3.09E-04 5.91E-03

Vascular 5.49E-03 1.16E-03 6.64E-03 Vascular 5.49E-03 1.16E-03 6.64E-03

River Mile 
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TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 4.75E-03 2.15E-03 6.90E-03 Blood 4.75E-03 2.15E-03 6.90E-03

Body Weight 3.90E-06 2.30E-06 6.20E-06 Body Weight 3.90E-06 2.30E-06 6.20E-06

Developmental 1.49E-01 2.50E-01 3.99E-01 Developmental 1.49E-01 2.57E-01 4.07E-01

Eye 6.26E-02 5.35E-02 1.16E-01 Eye 6.26E-02 5.29E-02 1.15E-01

Gastrointestinal 7.13E-04 5.97E-05 7.72E-04 Gastrointestinal 7.13E-04 5.97E-05 7.72E-04

Hair 3.53E-03 3.99E-05 3.57E-03 Hair 3.53E-03 3.99E-05 3.57E-03

Immune 6.40E-02 5.35E-02 1.18E-01 Immune 6.40E-02 5.29E-02 1.17E-01

Kidney 4.79E-03 1.94E-03 6.74E-03 Kidney 4.79E-03 1.94E-03 6.74E-03

Liver 4.11E-03 2.48E-03 6.59E-03 Liver 4.11E-03 2.48E-03 6.59E-03

Mortality 8.27E-04 3.68E-04 1.20E-03 Mortality 8.27E-04 3.68E-04 1.20E-03

Nails 6.26E-02 5.35E-02 1.16E-01 Nails 6.26E-02 5.29E-02 1.15E-01

Neurological 7.83E-03 4.06E-03 1.19E-02 Neurological 7.83E-03 4.06E-03 1.19E-02

No effects observed 1.03E-05 6.22E-06 1.65E-05 No effects observed 1.03E-05 6.22E-06 1.65E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.49E-01 2.50E-01 3.99E-01 Reproductive 1.49E-01 2.57E-01 4.07E-01

Skin 2.94E-03 5.76E-04 3.51E-03 Skin 2.94E-03 5.76E-04 3.51E-03

Thyroid 5.02E-03 3.09E-04 5.33E-03 Thyroid 5.02E-03 3.09E-04 5.33E-03

Vascular 2.94E-03 5.76E-04 3.51E-03 Vascular 2.94E-03 5.76E-04 3.51E-03

River Mile 
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TABLE 9.24.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 5.61E-03 1.83E-03 7.44E-03 Blood 5.61E-03 1.83E-03 7.44E-03

Body Weight 4.85E-06 2.87E-06 7.72E-06 Body Weight 4.85E-06 2.87E-06 7.72E-06

Developmental 4.76E-03 2.30E-01 2.35E-01 Developmental 1.06E-02 2.38E-01 2.49E-01

Eye 1.26E-02 2.17E-02 3.43E-02 Eye 1.13E-02 2.03E-02 3.17E-02

Gastrointestinal 4.35E-04 4.38E-05 4.79E-04 Gastrointestinal 4.35E-04 4.38E-05 4.79E-04

Hair 2.40E-03 3.99E-05 2.44E-03 Hair 2.40E-03 3.99E-05 2.44E-03

Immune 1.30E-02 2.17E-02 3.47E-02 Immune 1.17E-02 2.03E-02 3.20E-02

Kidney 3.48E-03 1.51E-03 4.99E-03 Kidney 3.48E-03 1.51E-03 4.99E-03

Liver 3.30E-03 2.11E-03 5.41E-03 Liver 3.30E-03 2.11E-03 5.41E-03

Mortality 2.40E-03 3.68E-04 2.77E-03 Mortality 2.40E-03 3.68E-04 2.77E-03

Nails 1.26E-02 2.17E-02 3.43E-02 Nails 1.13E-02 2.03E-02 3.17E-02

Neurological 5.29E-03 4.06E-03 9.35E-03 Neurological 5.29E-03 4.06E-03 9.35E-03

No effects observed 4.46E-06 6.22E-06 1.07E-05 No effects observed 4.46E-06 6.22E-06 1.07E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 4.76E-03 2.30E-01 2.35E-01 Reproductive 1.06E-02 2.38E-01 2.49E-01

Skin 2.94E-03 5.78E-04 3.52E-03 Skin 2.94E-03 5.78E-04 3.52E-03

Thyroid 3.25E-03 3.09E-04 3.56E-03 Thyroid 3.25E-03 3.09E-04 3.56E-03

Vascular 2.94E-03 5.78E-04 3.52E-03 Vascular 2.94E-03 5.78E-04 3.52E-03

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 1.18E-03 NA 1.18E-03
Sediment Antimony NA NA NA Mortality, Blood 2.20E-04 NA 2.20E-04

Arsenic, total 1.70E-07 1.50E-07 3.20E-07 Skin, Vascular 2.20E-03 1.95E-03 4.15E-03
Benzene 5.42E-13 NA 5.42E-13 Immune 1.44E-08 NA 1.44E-08
Benzo(a)anthracene 8.68E-08 2.00E-07 2.87E-07 NA NA NA NA
Benzo(a)pyrene 1.18E-06 2.71E-06 3.89E-06 NA NA NA NA
Benzo(b)fluoranthene 1.19E-07 2.74E-07 3.93E-07 NA NA NA NA
Benzo(k)fluoranthene 6.56E-09 1.51E-08 2.17E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.95E-09 3.47E-09 5.42E-09 Liver 4.07E-05 7.22E-05 1.13E-04
C2-Benzanthracene/chrysenes 9.29E-10 2.14E-09 3.07E-09 Liver, Kidney 7.42E-06 1.71E-05 2.45E-05
Cadmium, diet NA NA NA Kidney 3.06E-04 2.17E-04 5.23E-04
Chromium, hexavalent 1.71E-07 NA 1.71E-07 None reported 2.66E-04 NA 2.66E-04
Chromium, total NA NA NA No effects observed 8.08E-06 NA 8.08E-06
Chrysene 1.17E-09 2.71E-09 3.88E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.97E-03 NA 2.97E-03
Copper NA NA NA Gastrointestinal 3.93E-04 NA 3.93E-04
Dibenz(a,h)anthracene 1.34E-07 3.08E-07 4.42E-07 NA NA NA NA
Dieldrin 2.29E-09 4.06E-09 6.35E-09 Liver 1.67E-05 2.96E-05 4.63E-05
Indeno(1,2,3-cd)pyrene 6.36E-08 1.47E-07 2.10E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.52E-03 NA 1.52E-03
Mercury, inorganic NA NA NA Immune 8.90E-04 NA 8.90E-04
Naphthalene NA NA NA Body Weight 2.65E-06 6.11E-06 8.77E-06
PCBs (non DLC) 8.84E-08 2.20E-07 3.08E-07 Eye, Nails, Immune 1.29E-02 3.20E-02 4.49E-02
PCBs, total 9.30E-08 2.31E-07 3.24E-07 Eye, Nails, Immune 1.36E-02 3.37E-02 4.73E-02
PCB-TEQ 8.61E-08 4.58E-08 1.32E-07 Reproductive, Developmental 4.78E-03 2.55E-03 7.33E-03
TCDD-TEQ 3.09E-06 1.65E-06 4.74E-06 Reproductive, Developmental 1.72E-01 9.14E-02 2.63E-01
Thallium NA NA NA Hair 1.95E-03 NA 1.95E-03
TPH C19-C40 NA NA NA Gastrointestinal 7.50E-05 1.33E-04 2.08E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.51E-03 4.45E-03 6.96E-03
Trichloroethene 4.25E-12 NA 4.25E-12 Thyroid 4.32E-07 NA 4.32E-07
Vanadium NA NA NA Hair 6.01E-04 NA 6.01E-04

RM0-3 Exposure Medium Total (Total PCBs) (a) 5.12E-06 5.70E-06 1.08E-05 2.00E-01 1.32E-01 3.32E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.20E-06 5.73E-06 1.09E-05 2.05E-01 1.33E-01 3.37E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 1.22E-03 NA 1.22E-03

Sediment Antimony NA NA NA Mortality, Blood 6.27E-04 NA 6.27E-04
Arsenic, total 1.47E-07 1.31E-07 2.78E-07 Skin, Vascular 1.91E-03 1.69E-03 3.60E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.50E-07 3.46E-07 4.95E-07 NA NA NA NA
Benzo(a)pyrene 1.26E-06 2.91E-06 4.17E-06 NA NA NA NA
Benzo(b)fluoranthene 1.41E-07 3.25E-07 4.67E-07 NA NA NA NA
Benzo(k)fluoranthene 6.33E-09 1.46E-08 2.09E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.26E-08 2.23E-08 3.49E-08 Liver 2.62E-04 4.65E-04 7.27E-04
C2-Benzanthracene/chrysenes 3.63E-09 8.38E-09 1.20E-08 Liver, Kidney 2.90E-05 6.70E-05 9.60E-05
Cadmium, diet NA NA NA Kidney 5.03E-04 3.57E-04 8.61E-04
Chromium, hexavalent 1.19E-07 NA 1.19E-07 None reported 1.85E-04 NA 1.85E-04
Chromium, total NA NA NA No effects observed 9.18E-06 NA 9.18E-06
Chrysene 2.25E-09 5.20E-09 7.45E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 3.20E-03 NA 3.20E-03
Copper NA NA NA Gastrointestinal 4.78E-04 NA 4.78E-04
Dibenz(a,h)anthracene 1.31E-07 3.03E-07 4.35E-07 NA NA NA NA
Dieldrin 1.52E-09 2.70E-09 4.22E-09 Liver 1.11E-05 1.97E-05 3.08E-05
Indeno(1,2,3-cd)pyrene 7.46E-08 1.72E-07 2.47E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.96E-03 NA 1.96E-03
Mercury, inorganic NA NA NA Immune 9.52E-04 NA 9.52E-04
Naphthalene NA NA NA Body Weight 6.68E-06 1.54E-05 2.21E-05
PCBs (non DLC) 4.86E-08 1.21E-07 1.69E-07 Eye, Nails, Immune 7.09E-03 1.76E-02 2.47E-02
PCBs, total 5.14E-08 1.28E-07 1.79E-07 Eye, Nails, Immune 7.50E-03 1.86E-02 2.61E-02
PCB-TEQ 5.84E-08 3.11E-08 8.95E-08 Reproductive, Developmental 3.24E-03 1.73E-03 4.97E-03
TCDD-TEQ 1.28E-06 6.81E-07 1.96E-06 Reproductive, Developmental 7.10E-02 3.78E-02 1.09E-01
Thallium NA NA NA Hair 2.10E-03 NA 2.10E-03
TPH C19-C40 NA NA NA Gastrointestinal 9.04E-05 1.60E-04 2.51E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.01E-03 5.34E-03 8.35E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 6.07E-04 NA 6.07E-04

RM3-6 Exposure Medium Total (Total PCBs) (a) 3.38E-06 5.05E-06 8.42E-06 9.57E-02 6.46E-02 1.60E-01
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-06 5.07E-06 8.50E-06 9.85E-02 6.53E-02 1.64E-01
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 1.29E-03 NA 1.29E-03

Sediment Antimony NA NA NA Mortality, Blood 4.93E-04 NA 4.93E-04
Arsenic, total 2.17E-07 1.93E-07 4.10E-07 Skin, Vascular 2.82E-03 2.50E-03 5.31E-03
Benzene 2.52E-13 NA 2.52E-13 Immune 6.68E-09 NA 6.68E-09
Benzo(a)anthracene 1.05E-07 2.42E-07 3.46E-07 NA NA NA NA
Benzo(a)pyrene 1.58E-06 3.66E-06 5.24E-06 NA NA NA NA
Benzo(b)fluoranthene 1.96E-07 4.52E-07 6.47E-07 NA NA NA NA
Benzo(k)fluoranthene 6.85E-09 1.58E-08 2.26E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.93E-09 1.23E-08 1.92E-08 Liver 1.44E-04 2.56E-04 4.00E-04
C2-Benzanthracene/chrysenes 1.80E-09 4.14E-09 5.94E-09 Liver, Kidney 1.44E-05 3.31E-05 4.75E-05
Cadmium, diet NA NA NA Kidney 9.02E-04 6.40E-04 1.54E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.02E-05 NA 2.02E-05
Chrysene 1.46E-09 3.37E-09 4.84E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 3.10E-03 NA 3.10E-03
Copper NA NA NA Gastrointestinal 7.19E-04 NA 7.19E-04
Dibenz(a,h)anthracene 2.21E-07 5.09E-07 7.29E-07 NA NA NA NA
Dieldrin 6.28E-09 1.12E-08 1.74E-08 Liver 4.58E-05 8.13E-05 1.27E-04
Indeno(1,2,3-cd)pyrene 8.39E-08 1.94E-07 2.77E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.59E-03 NA 2.59E-03
Mercury, inorganic NA NA NA Immune 1.73E-03 NA 1.73E-03
Naphthalene NA NA NA Body Weight 1.57E-05 3.61E-05 5.18E-05
PCBs (non DLC) 2.18E-07 5.42E-07 7.60E-07 Eye, Nails, Immune 3.18E-02 7.90E-02 1.11E-01
PCBs, total 2.29E-07 5.70E-07 7.99E-07 Eye, Nails, Immune 3.34E-02 8.31E-02 1.17E-01
PCB-TEQ 2.03E-07 1.08E-07 3.11E-07 Reproductive, Developmental 1.13E-02 6.01E-03 1.73E-02
TCDD-TEQ 2.75E-05 1.46E-05 4.21E-05 Reproductive, Developmental 1.53E+00 8.13E-01 2.34E+00
Thallium NA NA NA Hair 2.36E-03 NA 2.36E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.33E-04 2.35E-04 3.68E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.55E-03 9.84E-03 1.54E-02
Trichloroethene 1.01E-11 NA 1.01E-11 Thyroid 1.03E-06 NA 1.03E-06
Vanadium NA NA NA Hair 8.07E-04 NA 8.07E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 3.01E-05 2.05E-05 5.06E-05 1.58E+00 9.09E-01 2.49E+00
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.03E-05 2.06E-05 5.09E-05 1.59E+00 9.11E-01 2.50E+00
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 1.35E-03 NA 1.35E-03

Sediment Antimony NA NA NA Mortality, Blood 6.29E-04 NA 6.29E-04
Arsenic, total 2.60E-07 2.31E-07 4.91E-07 Skin, Vascular 3.37E-03 2.99E-03 6.36E-03
Benzene 2.52E-13 NA 2.52E-13 Immune 6.68E-09 NA 6.68E-09
Benzo(a)anthracene 1.11E-07 2.55E-07 3.66E-07 NA NA NA NA
Benzo(a)pyrene 1.32E-06 3.05E-06 4.37E-06 NA NA NA NA
Benzo(b)fluoranthene 1.60E-07 3.70E-07 5.30E-07 NA NA NA NA
Benzo(k)fluoranthene 7.36E-09 1.70E-08 2.43E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.80E-09 1.56E-08 2.44E-08 Liver 1.83E-04 3.25E-04 5.09E-04
C2-Benzanthracene/chrysenes 1.38E-09 3.18E-09 4.56E-09 Liver, Kidney 1.10E-05 2.54E-05 3.64E-05
Cadmium, diet NA NA NA Kidney 1.25E-03 8.90E-04 2.14E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.73E-05 NA 2.73E-05
Chrysene 1.53E-09 3.52E-09 5.05E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 3.16E-03 NA 3.16E-03
Copper NA NA NA Gastrointestinal 7.91E-04 NA 7.91E-04
Dibenz(a,h)anthracene 1.58E-07 3.64E-07 5.22E-07 NA NA NA NA
Dieldrin 9.21E-09 1.64E-08 2.56E-08 Liver 6.72E-05 1.19E-04 1.86E-04
Indeno(1,2,3-cd)pyrene 7.78E-08 1.79E-07 2.57E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.30E-03 NA 2.30E-03
Mercury, inorganic NA NA NA Immune 2.23E-03 NA 2.23E-03
Naphthalene NA NA NA Body Weight 3.04E-06 7.01E-06 1.01E-05
PCBs (non DLC) 2.92E-07 7.25E-07 1.02E-06 Eye, Nails, Immune 4.25E-02 1.06E-01 1.48E-01
PCBs, total 3.07E-07 7.62E-07 1.07E-06 Eye, Nails, Immune 4.47E-02 1.11E-01 1.56E-01
PCB-TEQ 2.12E-07 1.13E-07 3.25E-07 Reproductive, Developmental 1.18E-02 6.27E-03 1.80E-02
TCDD-TEQ 4.02E-05 2.14E-05 6.15E-05 Reproductive, Developmental 2.23E+00 1.19E+00 3.42E+00
Thallium NA NA NA Hair 2.61E-03 NA 2.61E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.73E-04 3.07E-04 4.80E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 7.25E-03 1.29E-02 2.01E-02
Trichloroethene 7.09E-12 NA 7.09E-12 Thyroid 7.19E-07 NA 7.19E-07
Vanadium NA NA NA Hair 1.14E-03 NA 1.14E-03

RM6-9East Exposure Medium Total (Total PCBs) (a) 4.26E-05 2.66E-05 6.92E-05 2.30E+00 1.32E+00 3.62E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.28E-05 2.67E-05 6.95E-05 2.31E+00 1.32E+00 3.63E+00
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 9.75E-04 NA 9.75E-04

Sediment Antimony NA NA NA Mortality, Blood 5.11E-04 NA 5.11E-04
Arsenic, total 1.63E-07 1.45E-07 3.08E-07 Skin, Vascular 2.12E-03 1.88E-03 3.99E-03
Benzene 3.29E-13 NA 3.29E-13 Immune 8.73E-09 NA 8.73E-09
Benzo(a)anthracene 1.58E-07 3.65E-07 5.23E-07 NA NA NA NA
Benzo(a)pyrene 1.71E-06 3.94E-06 5.65E-06 NA NA NA NA
Benzo(b)fluoranthene 2.14E-07 4.93E-07 7.07E-07 NA NA NA NA
Benzo(k)fluoranthene 1.01E-08 2.32E-08 3.33E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.07E-08 1.90E-08 2.98E-08 Liver 2.23E-04 3.97E-04 6.20E-04
C2-Benzanthracene/chrysenes 9.19E-10 2.12E-09 3.04E-09 Liver, Kidney 7.35E-06 1.69E-05 2.43E-05
Cadmium, diet NA NA NA Kidney 5.33E-04 3.78E-04 9.12E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.35E-05 NA 1.35E-05
Chrysene 1.40E-09 3.22E-09 4.61E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.52E-03 NA 2.52E-03
Copper NA NA NA Gastrointestinal 4.19E-04 NA 4.19E-04
Dibenz(a,h)anthracene 1.46E-07 3.37E-07 4.83E-07 NA NA NA NA
Dieldrin 2.12E-09 3.76E-09 5.88E-09 Liver 1.55E-05 2.74E-05 4.29E-05
Indeno(1,2,3-cd)pyrene 6.59E-08 1.52E-07 2.18E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.38E-03 NA 2.38E-03
Mercury, inorganic NA NA NA Immune 1.04E-03 NA 1.04E-03
Naphthalene NA NA NA Body Weight 2.92E-06 6.73E-06 9.65E-06
PCBs (non DLC) 1.22E-07 3.02E-07 4.23E-07 Eye, Nails, Immune 1.77E-02 4.40E-02 6.17E-02
PCBs, total 1.28E-07 3.17E-07 4.44E-07 Eye, Nails, Immune 1.86E-02 4.62E-02 6.48E-02
PCB-TEQ 1.24E-07 6.60E-08 1.90E-07 Reproductive, Developmental 6.88E-03 3.66E-03 1.05E-02
TCDD-TEQ 6.55E-06 3.49E-06 1.00E-05 Reproductive, Developmental 3.64E-01 1.94E-01 5.58E-01
Thallium NA NA NA Hair 1.66E-03 NA 1.66E-03
TPH C19-C40 NA NA NA Gastrointestinal 7.67E-05 1.36E-04 2.13E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.66E-03 4.72E-03 7.38E-03
Trichloroethene 1.22E-11 NA 1.22E-11 Thyroid 1.23E-06 NA 1.23E-06
Vanadium NA NA NA Hair 5.54E-04 NA 5.54E-04

RM9-12 Exposure Medium Total (Total PCBs) (a) 9.16E-06 9.29E-06 1.85E-05 3.98E-01 2.48E-01 6.46E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.28E-06 9.34E-06 1.86E-05 4.04E-01 2.49E-01 6.53E-01
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 8.34E-04 NA 8.34E-04

Sediment Antimony NA NA NA Mortality, Blood 2.25E-04 NA 2.25E-04
Arsenic, total 6.67E-08 5.92E-08 1.26E-07 Skin, Vascular 8.65E-04 7.67E-04 1.63E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 8.26E-08 1.91E-07 2.73E-07 NA NA NA NA
Benzo(a)pyrene 9.77E-07 2.25E-06 3.23E-06 NA NA NA NA
Benzo(b)fluoranthene 1.21E-07 2.78E-07 3.99E-07 NA NA NA NA
Benzo(k)fluoranthene 5.56E-09 1.28E-08 1.84E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.79E-09 4.94E-09 7.73E-09 Liver 5.80E-05 1.03E-04 1.61E-04
C2-Benzanthracene/chrysenes 5.34E-10 1.23E-09 1.76E-09 Liver, Kidney 4.26E-06 9.84E-06 1.41E-05
Cadmium, diet NA NA NA Kidney 4.23E-04 3.00E-04 7.24E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.77E-06 NA 4.77E-06
Chrysene 1.16E-09 2.67E-09 3.83E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.24E-03 NA 2.24E-03
Copper NA NA NA Gastrointestinal 2.85E-04 NA 2.85E-04
Dibenz(a,h)anthracene 1.06E-07 2.44E-07 3.50E-07 NA NA NA NA
Dieldrin 1.94E-09 3.44E-09 5.37E-09 Liver 1.41E-05 2.50E-05 3.92E-05
Indeno(1,2,3-cd)pyrene 6.08E-08 1.40E-07 2.01E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.47E-03 NA 2.47E-03
Mercury, inorganic NA NA NA Immune 6.99E-04 NA 6.99E-04
Naphthalene NA NA NA Body Weight 1.91E-06 4.41E-06 6.32E-06
PCBs (non DLC) 1.03E-07 2.56E-07 3.58E-07 Eye, Nails, Immune 1.50E-02 3.73E-02 5.23E-02
PCBs, total 1.07E-07 2.65E-07 3.72E-07 Eye, Nails, Immune 1.56E-02 3.87E-02 5.42E-02
PCB-TEQ 5.10E-08 2.71E-08 7.81E-08 Reproductive, Developmental 2.83E-03 1.51E-03 4.34E-03
TCDD-TEQ 1.24E-06 6.61E-07 1.90E-06 Reproductive, Developmental 6.90E-02 3.67E-02 1.06E-01
Thallium NA NA NA Hair 1.05E-03 NA 1.05E-03
TPH C19-C40 NA NA NA Gastrointestinal 6.44E-05 1.14E-04 1.79E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.92E-03 3.41E-03 5.33E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 5.54E-04 NA 5.54E-04

RM12-15 Exposure Medium Total (Total PCBs) (a) 2.77E-06 4.12E-06 6.89E-06 9.63E-02 8.01E-02 1.76E-01
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.82E-06 4.13E-06 6.96E-06 9.85E-02 8.02E-02 1.79E-01
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 4.44E-04 NA 4.44E-04

Sediment Antimony NA NA NA Mortality, Blood 9.97E-04 NA 9.97E-04
Arsenic, total 6.71E-08 5.95E-08 1.27E-07 Skin, Vascular 8.69E-04 7.71E-04 1.64E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.34E-07 3.08E-07 4.42E-07 NA NA NA NA
Benzo(a)pyrene 1.55E-06 3.57E-06 5.12E-06 NA NA NA NA
Benzo(b)fluoranthene 1.55E-07 3.57E-07 5.12E-07 NA NA NA NA
Benzo(k)fluoranthene 7.01E-09 1.62E-08 2.32E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.49E-10 4.42E-10 6.91E-10 Liver 5.19E-06 9.21E-06 1.44E-05
C2-Benzanthracene/chrysenes 8.58E-10 1.98E-09 2.84E-09 Liver, Kidney 6.86E-06 1.58E-05 2.27E-05
Cadmium, diet NA NA NA Kidney 1.25E-04 8.90E-05 2.14E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.92E-06 NA 1.92E-06
Chrysene 1.62E-09 3.74E-09 5.36E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 1.38E-03 NA 1.38E-03
Copper NA NA NA Gastrointestinal 1.66E-04 NA 1.66E-04
Dibenz(a,h)anthracene 2.85E-07 6.57E-07 9.42E-07 NA NA NA NA
Dieldrin 2.06E-09 3.65E-09 5.71E-09 Liver 1.50E-05 2.66E-05 4.16E-05
Indeno(1,2,3-cd)pyrene 7.20E-08 1.66E-07 2.38E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.62E-03 NA 1.62E-03
Mercury, inorganic NA NA NA Immune 1.67E-04 NA 1.67E-04
Naphthalene NA NA NA Body Weight 2.38E-06 5.49E-06 7.86E-06
PCBs (non DLC) 3.73E-08 9.28E-08 1.30E-07 Eye, Nails, Immune 5.45E-03 1.35E-02 1.90E-02
PCBs, total 4.16E-08 1.03E-07 1.45E-07 Eye, Nails, Immune 6.06E-03 1.51E-02 2.11E-02
PCB-TEQ 5.02E-08 2.67E-08 7.69E-08 Reproductive, Developmental 2.79E-03 1.48E-03 4.27E-03
TCDD-TEQ 1.73E-08 9.23E-09 2.66E-08 Reproductive, Developmental 9.63E-04 5.13E-04 1.48E-03
Thallium NA NA NA Hair 7.84E-04 NA 7.84E-04
TPH C19-C40 NA NA NA Gastrointestinal 4.73E-05 8.39E-05 1.31E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.57E-03 2.79E-03 4.36E-03
Trichloroethene 6.08E-13 NA 6.08E-13 Thyroid 6.16E-08 NA 6.16E-08
Vanadium NA NA NA Hair 2.61E-04 NA 2.61E-04

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 2.33E-06 5.26E-06 7.59E-06 1.55E-02 1.94E-02 3.48E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.38E-06 5.28E-06 7.66E-06 1.77E-02 1.93E-02 3.70E-02

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 1.98E-07 4.28E-05 4.30E-05 6.30E-03 4.84E-01 4.90E-01
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.01E-07 4.31E-05 4.33E-05 6.42E-03 4.97E-01 5.03E-01
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 5.38E-05 8.22E-01

PCB-TEQ & PCBs (non DLC) (b) 5.42E-05 8.41E-01

River Mile 3-6

Total PCBs (a) 5.14E-05 6.50E-01

PCB-TEQ & PCBs (non DLC) (b) 5.18E-05 6.67E-01

River Mile 6-9

Total PCBs (a) 9.36E-05 2.98E+00

PCB-TEQ & PCBs (non DLC) (b) 9.42E-05 3.01E+00

River Mile 6-9 East Bank

Total PCBs (a) 1.12E-04 4.11E+00

PCB-TEQ & PCBs (non DLC) (b) 1.13E-04 4.13E+00

River Mile 9-12

Total PCBs (a) 6.15E-05 1.14E+00

PCB-TEQ & PCBs (non DLC) (b) 6.19E-05 1.16E+00

River Mile 12-15

Total PCBs (a) 4.99E-05 6.66E-01

PCB-TEQ & PCBs (non DLC) (b) 5.02E-05 6.82E-01

River Mile 15-17.4

Total PCBs (a) 5.06E-05 5.25E-01

PCB-TEQ & PCBs (non DLC) (b) 5.09E-05 5.40E-01
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.09E-03 5.17E-03 8.26E-03 Blood 3.09E-03 5.17E-03 8.26E-03

Body Weight 2.65E-06 6.11E-06 8.77E-06 Body Weight 2.65E-06 6.11E-06 8.77E-06

Developmental 1.74E-01 5.37E-01 7.12E-01 Developmental 1.79E-01 5.54E-01 7.34E-01

Eye 1.38E-02 6.06E-02 7.44E-02 Eye 1.31E-02 5.77E-02 7.09E-02

Gastrointestinal 4.68E-04 1.33E-04 6.01E-04 Gastrointestinal 4.68E-04 1.33E-04 6.01E-04

Hair 2.81E-03 7.73E-05 2.89E-03 Hair 2.81E-03 7.73E-05 2.89E-03

Immune 1.47E-02 6.06E-02 7.53E-02 Immune 1.40E-02 5.78E-02 7.18E-02

Kidney 2.82E-03 4.68E-03 7.51E-03 Kidney 2.82E-03 4.68E-03 7.51E-03

Liver 2.61E-03 5.78E-03 8.39E-03 Liver 2.61E-03 5.78E-03 8.39E-03

Mortality 5.81E-04 7.14E-04 1.30E-03 Mortality 5.81E-04 7.14E-04 1.30E-03

Nails 1.38E-02 6.06E-02 7.44E-02 Nails 1.31E-02 5.77E-02 7.09E-02

Neurological 3.76E-03 7.87E-03 1.16E-02 Neurological 3.76E-03 7.87E-03 1.16E-02

No effects observed 8.61E-06 1.21E-05 2.07E-05 No effects observed 8.61E-06 1.21E-05 2.07E-05

None reported 2.66E-04 0.00E+00 2.66E-04 None reported 2.66E-04 0.00E+00 2.66E-04

Reproductive 1.74E-01 5.37E-01 7.12E-01 Reproductive 1.79E-01 5.54E-01 7.34E-01

Skin 3.35E-03 2.29E-03 5.64E-03 Skin 3.35E-03 2.29E-03 5.64E-03

Thyroid 3.41E-03 5.99E-04 4.01E-03 Thyroid 3.41E-03 5.99E-04 4.01E-03

Vascular 3.35E-03 2.29E-03 5.64E-03 Vascular 3.35E-03 2.29E-03 5.64E-03

River Mile 
0-3
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 4.00E-03 6.07E-03 1.01E-02 Blood 4.00E-03 6.07E-03 1.01E-02

Body Weight 6.68E-06 1.54E-05 2.21E-05 Body Weight 6.68E-06 1.54E-05 2.21E-05

Developmental 7.38E-02 4.84E-01 5.57E-01 Developmental 7.72E-02 5.00E-01 5.77E-01

Eye 7.74E-03 4.55E-02 5.33E-02 Eye 7.32E-03 4.33E-02 5.06E-02

Gastrointestinal 5.68E-04 1.60E-04 7.29E-04 Gastrointestinal 5.68E-04 1.60E-04 7.29E-04

Hair 2.96E-03 7.73E-05 3.04E-03 Hair 2.96E-03 7.73E-05 3.04E-03

Immune 8.70E-03 4.55E-02 5.42E-02 Immune 8.28E-03 4.33E-02 5.16E-02

Kidney 3.55E-03 5.77E-03 9.31E-03 Kidney 3.55E-03 5.77E-03 9.31E-03

Liver 3.35E-03 7.11E-03 1.05E-02 Liver 3.35E-03 7.11E-03 1.05E-02

Mortality 9.88E-04 7.14E-04 1.70E-03 Mortality 9.88E-04 7.14E-04 1.70E-03

Nails 7.74E-03 4.55E-02 5.33E-02 Nails 7.32E-03 4.33E-02 5.06E-02

Neurological 4.24E-03 7.87E-03 1.21E-02 Neurological 4.24E-03 7.87E-03 1.21E-02

No effects observed 9.71E-06 1.21E-05 2.18E-05 No effects observed 9.71E-06 1.21E-05 2.18E-05

None reported 1.85E-04 0.00E+00 1.85E-04 None reported 1.85E-04 0.00E+00 1.85E-04

Reproductive 7.38E-02 4.84E-01 5.57E-01 Reproductive 7.72E-02 5.00E-01 5.77E-01

Skin 3.06E-03 2.03E-03 5.09E-03 Skin 3.06E-03 2.03E-03 5.09E-03

Thyroid 3.64E-03 5.99E-04 4.24E-03 Thyroid 3.64E-03 5.99E-04 4.24E-03

Vascular 3.06E-03 2.03E-03 5.09E-03 Vascular 3.06E-03 2.03E-03 5.09E-03

River Mile 
3-6
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 6.41E-03 1.06E-02 1.70E-02 Blood 6.41E-03 1.06E-02 1.70E-02

Body Weight 1.57E-05 3.61E-05 5.18E-05 Body Weight 1.57E-05 3.61E-05 5.18E-05

Developmental 1.53E+00 1.26E+00 2.79E+00 Developmental 1.54E+00 1.28E+00 2.82E+00

Eye 3.37E-02 1.10E-01 1.44E-01 Eye 3.20E-02 1.05E-01 1.37E-01

Gastrointestinal 8.52E-04 2.35E-04 1.09E-03 Gastrointestinal 8.52E-04 2.35E-04 1.09E-03

Hair 3.43E-03 7.73E-05 3.51E-03 Hair 3.43E-03 7.73E-05 3.51E-03

Immune 3.54E-02 1.10E-01 1.45E-01 Immune 3.38E-02 1.05E-01 1.38E-01

Kidney 6.47E-03 1.05E-02 1.70E-02 Kidney 6.47E-03 1.05E-02 1.70E-02

Liver 5.79E-03 1.14E-02 1.72E-02 Liver 5.79E-03 1.14E-02 1.72E-02

Mortality 8.54E-04 7.14E-04 1.57E-03 Mortality 8.54E-04 7.14E-04 1.57E-03

Nails 3.37E-02 1.10E-01 1.44E-01 Nails 3.20E-02 1.05E-01 1.37E-01

Neurological 4.95E-03 7.87E-03 1.28E-02 Neurological 4.95E-03 7.87E-03 1.28E-02

No effects observed 2.07E-05 1.21E-05 3.28E-05 No effects observed 2.07E-05 1.21E-05 3.28E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.53E+00 1.26E+00 2.79E+00 Reproductive 1.54E+00 1.28E+00 2.82E+00

Skin 3.96E-03 2.84E-03 6.80E-03 Skin 3.96E-03 2.84E-03 6.80E-03

Thyroid 3.54E-03 5.99E-04 4.14E-03 Thyroid 3.54E-03 5.99E-04 4.14E-03

Vascular 3.96E-03 2.84E-03 6.80E-03 Vascular 3.96E-03 2.84E-03 6.80E-03

River Mile 
6-9
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 8.25E-03 1.36E-02 2.18E-02 Blood 8.25E-03 1.36E-02 2.18E-02

Body Weight 3.04E-06 7.01E-06 1.01E-05 Body Weight 3.04E-06 7.01E-06 1.01E-05

Developmental 2.23E+00 1.63E+00 3.87E+00 Developmental 2.25E+00 1.65E+00 3.90E+00

Eye 4.50E-02 1.38E-01 1.83E-01 Eye 4.28E-02 1.31E-01 1.74E-01

Gastrointestinal 9.64E-04 3.07E-04 1.27E-03 Gastrointestinal 9.64E-04 3.07E-04 1.27E-03

Hair 4.01E-03 7.73E-05 4.08E-03 Hair 4.01E-03 7.73E-05 4.08E-03

Immune 4.72E-02 1.38E-01 1.85E-01 Immune 4.50E-02 1.31E-01 1.76E-01

Kidney 8.52E-03 1.38E-02 2.23E-02 Kidney 8.52E-03 1.38E-02 2.23E-02

Liver 7.55E-03 1.46E-02 2.21E-02 Liver 7.55E-03 1.46E-02 2.21E-02

Mortality 9.91E-04 7.14E-04 1.70E-03 Mortality 9.91E-04 7.14E-04 1.70E-03

Nails 4.50E-02 1.38E-01 1.83E-01 Nails 4.28E-02 1.31E-01 1.74E-01

Neurological 4.71E-03 7.87E-03 1.26E-02 Neurological 4.71E-03 7.87E-03 1.26E-02

No effects observed 2.79E-05 1.21E-05 3.99E-05 No effects observed 2.79E-05 1.21E-05 3.99E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.23E+00 1.63E+00 3.87E+00 Reproductive 2.25E+00 1.65E+00 3.90E+00

Skin 4.52E-03 3.33E-03 7.85E-03 Skin 4.52E-03 3.33E-03 7.85E-03

Thyroid 3.60E-03 5.99E-04 4.20E-03 Thyroid 3.60E-03 5.99E-04 4.20E-03

Vascular 4.52E-03 3.33E-03 7.85E-03 Vascular 4.52E-03 3.33E-03 7.85E-03

River Mile 
6-9 East Bank
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.54E-03 5.45E-03 8.98E-03 Blood 3.54E-03 5.45E-03 8.98E-03

Body Weight 2.92E-06 6.73E-06 9.65E-06 Body Weight 2.92E-06 6.73E-06 9.65E-06

Developmental 3.67E-01 6.40E-01 1.01E+00 Developmental 3.74E-01 6.58E-01 1.03E+00

Eye 1.88E-02 7.31E-02 9.19E-02 Eye 1.80E-02 6.97E-02 8.77E-02

Gastrointestinal 4.95E-04 1.36E-04 6.31E-04 Gastrointestinal 4.95E-04 1.36E-04 6.31E-04

Hair 2.48E-03 7.73E-05 2.56E-03 Hair 2.48E-03 7.73E-05 2.56E-03

Immune 1.99E-02 7.31E-02 9.30E-02 Immune 1.90E-02 6.98E-02 8.88E-02

Kidney 3.21E-03 5.12E-03 8.32E-03 Kidney 3.21E-03 5.12E-03 8.32E-03

Liver 2.94E-03 6.38E-03 9.32E-03 Liver 2.94E-03 6.38E-03 9.32E-03

Mortality 8.72E-04 7.14E-04 1.59E-03 Mortality 8.72E-04 7.14E-04 1.59E-03

Nails 1.88E-02 7.31E-02 9.19E-02 Nails 1.80E-02 6.97E-02 8.77E-02

Neurological 4.42E-03 7.87E-03 1.23E-02 Neurological 4.42E-03 7.87E-03 1.23E-02

No effects observed 1.40E-05 1.21E-05 2.61E-05 No effects observed 1.40E-05 1.21E-05 2.61E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.67E-01 6.40E-01 1.01E+00 Reproductive 3.74E-01 6.58E-01 1.03E+00

Skin 3.27E-03 2.22E-03 5.48E-03 Skin 3.27E-03 2.22E-03 5.48E-03

Thyroid 2.96E-03 5.99E-04 3.56E-03 Thyroid 2.96E-03 5.99E-04 3.56E-03

Vascular 3.27E-03 2.22E-03 5.48E-03 Vascular 3.27E-03 2.22E-03 5.48E-03

River Mile 
9-12
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.51E-03 4.13E-03 6.64E-03 Blood 2.51E-03 4.13E-03 6.64E-03

Body Weight 1.91E-06 4.41E-06 6.32E-06 Body Weight 1.91E-06 4.41E-06 6.32E-06

Developmental 7.46E-02 4.84E-01 5.59E-01 Developmental 7.47E-02 4.98E-01 5.73E-01

Eye 3.08E-02 1.03E-01 1.34E-01 Eye 3.08E-02 1.02E-01 1.32E-01

Gastrointestinal 3.49E-04 1.14E-04 4.64E-04 Gastrointestinal 3.49E-04 1.14E-04 4.64E-04

Hair 1.86E-03 7.73E-05 1.94E-03 Hair 1.86E-03 7.73E-05 1.94E-03

Immune 3.15E-02 1.03E-01 1.34E-01 Immune 3.15E-02 1.02E-01 1.33E-01

Kidney 2.35E-03 3.72E-03 6.07E-03 Kidney 2.35E-03 3.72E-03 6.07E-03

Liver 2.03E-03 4.76E-03 6.80E-03 Liver 2.03E-03 4.76E-03 6.80E-03

Mortality 5.86E-04 7.14E-04 1.30E-03 Mortality 5.86E-04 7.14E-04 1.30E-03

Nails 3.08E-02 1.03E-01 1.34E-01 Nails 3.08E-02 1.02E-01 1.32E-01

Neurological 4.37E-03 7.87E-03 1.22E-02 Neurological 4.37E-03 7.87E-03 1.22E-02

No effects observed 5.30E-06 1.21E-05 1.74E-05 No effects observed 5.30E-06 1.21E-05 1.74E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 7.46E-02 4.84E-01 5.59E-01 Reproductive 7.47E-02 4.98E-01 5.73E-01

Skin 2.01E-03 1.11E-03 3.12E-03 Skin 2.01E-03 1.11E-03 3.12E-03

Thyroid 2.68E-03 5.99E-04 3.28E-03 Thyroid 2.68E-03 5.99E-04 3.28E-03

Vascular 2.01E-03 1.11E-03 3.12E-03 Vascular 2.01E-03 1.11E-03 3.12E-03

River Mile 
12-15
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TABLE 9.25.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.93E-03 3.51E-03 6.45E-03 Blood 2.93E-03 3.51E-03 6.45E-03

Body Weight 2.38E-06 5.49E-06 7.86E-06 Body Weight 2.38E-06 5.49E-06 7.86E-06

Developmental 3.70E-03 4.46E-01 4.50E-01 Developmental 6.62E-03 4.62E-01 4.69E-01

Eye 6.30E-03 4.19E-02 4.82E-02 Eye 5.68E-03 3.92E-02 4.49E-02

Gastrointestinal 2.13E-04 8.39E-05 2.97E-04 Gastrointestinal 2.13E-04 8.39E-05 2.97E-04

Hair 1.31E-03 7.73E-05 1.38E-03 Hair 1.31E-03 7.73E-05 1.38E-03

Immune 6.48E-03 4.20E-02 4.84E-02 Immune 5.85E-03 3.93E-02 4.51E-02

Kidney 1.71E-03 2.89E-03 4.60E-03 Kidney 1.71E-03 2.89E-03 4.60E-03

Liver 1.63E-03 4.06E-03 5.69E-03 Liver 1.63E-03 4.06E-03 5.69E-03

Mortality 1.36E-03 7.14E-04 2.07E-03 Mortality 1.36E-03 7.14E-04 2.07E-03

Nails 6.30E-03 4.19E-02 4.82E-02 Nails 5.68E-03 3.92E-02 4.49E-02

Neurological 3.12E-03 7.87E-03 1.10E-02 Neurological 3.12E-03 7.87E-03 1.10E-02

No effects observed 2.45E-06 1.21E-05 1.45E-05 No effects observed 2.45E-06 1.21E-05 1.45E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.70E-03 4.46E-01 4.50E-01 Reproductive 6.62E-03 4.62E-01 4.69E-01

Skin 2.02E-03 1.11E-03 3.13E-03 Skin 2.02E-03 1.11E-03 3.13E-03

Thyroid 1.82E-03 5.99E-04 2.41E-03 Thyroid 1.82E-03 5.99E-04 2.41E-03

Vascular 2.02E-03 1.11E-03 3.13E-03 Vascular 2.02E-03 1.11E-03 3.13E-03

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 2.56E-04 NA 2.56E-04
Sediment Antimony NA NA NA Mortality, Blood 4.76E-05 NA 4.76E-05

Arsenic, total 6.12E-08 1.19E-07 1.81E-07 Skin, Vascular 4.76E-04 9.28E-04 1.40E-03
Benzene 1.96E-13 NA 1.96E-13 Immune 3.12E-09 NA 3.12E-09
Benzo(a)anthracene 1.25E-08 6.35E-08 7.60E-08 NA NA NA NA
Benzo(a)pyrene 1.70E-07 8.60E-07 1.03E-06 NA NA NA NA
Benzo(b)fluoranthene 1.72E-08 8.70E-08 1.04E-07 NA NA NA NA
Benzo(k)fluoranthene 9.47E-10 4.80E-09 5.74E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 7.05E-10 2.75E-09 3.45E-09 Liver 8.82E-06 3.43E-05 4.32E-05
C2-Benzanthracene/chrysenes 1.34E-10 6.79E-10 8.14E-10 Liver, Kidney 1.61E-06 8.14E-06 9.75E-06
Cadmium, diet NA NA NA Kidney 6.63E-05 1.03E-04 1.70E-04
Chromium, hexavalent 2.47E-08 NA 2.47E-08 None reported 5.77E-05 NA 5.77E-05
Chromium, total NA NA NA No effects observed 1.75E-06 NA 1.75E-06
Chrysene 1.69E-10 8.58E-10 1.03E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.43E-04 NA 6.43E-04
Copper NA NA NA Gastrointestinal 8.51E-05 NA 8.51E-05
Dibenz(a,h)anthracene 1.93E-08 9.78E-08 1.17E-07 NA NA NA NA
Dieldrin 8.26E-10 3.22E-09 4.04E-09 Liver 3.62E-06 1.41E-05 1.77E-05
Indeno(1,2,3-cd)pyrene 9.19E-09 4.66E-08 5.57E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.28E-04 NA 3.28E-04
Mercury, inorganic NA NA NA Immune 1.93E-04 NA 1.93E-04
Naphthalene NA NA NA Body Weight 5.74E-07 2.91E-06 3.48E-06
PCBs (non DLC) 3.19E-08 1.74E-07 2.06E-07 Eye, Nails, Immune 2.79E-03 1.52E-02 1.80E-02
PCBs, total 3.36E-08 1.83E-07 2.17E-07 Eye, Nails, Immune 2.94E-03 1.60E-02 1.90E-02
PCB-TEQ 3.11E-08 3.63E-08 6.74E-08 Reproductive, Developmental 1.04E-03 1.21E-03 2.25E-03
TCDD-TEQ 1.12E-06 1.30E-06 2.42E-06 Reproductive, Developmental 3.72E-02 4.35E-02 8.07E-02
Thallium NA NA NA Hair 4.23E-04 NA 4.23E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.63E-05 6.33E-05 7.95E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.43E-04 2.12E-03 2.66E-03
Trichloroethene 6.14E-13 NA 6.14E-13 Thyroid 9.35E-08 NA 9.35E-08
Vanadium NA NA NA Hair 1.30E-04 NA 1.30E-04

RM0-3 Exposure Medium Total (Total PCBs) (a) 1.47E-06 2.77E-06 4.24E-06 4.34E-02 6.28E-02 1.06E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-06 2.80E-06 4.30E-06 4.43E-02 6.32E-02 1.08E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 2.65E-04 NA 2.65E-04

Sediment Antimony NA NA NA Mortality, Blood 1.36E-04 NA 1.36E-04
Arsenic, total 5.32E-08 1.04E-07 1.57E-07 Skin, Vascular 4.14E-04 8.06E-04 1.22E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.16E-08 1.10E-07 1.31E-07 NA NA NA NA
Benzo(a)pyrene 1.82E-07 9.22E-07 1.10E-06 NA NA NA NA
Benzo(b)fluoranthene 2.04E-08 1.03E-07 1.24E-07 NA NA NA NA
Benzo(k)fluoranthene 9.15E-10 4.63E-09 5.55E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.54E-09 1.77E-08 2.22E-08 Liver 5.68E-05 2.21E-04 2.78E-04
C2-Benzanthracene/chrysenes 5.25E-10 2.66E-09 3.18E-09 Liver, Kidney 6.29E-06 3.18E-05 3.81E-05
Cadmium, diet NA NA NA Kidney 1.09E-04 1.70E-04 2.79E-04
Chromium, hexavalent 1.71E-08 NA 1.71E-08 None reported 4.00E-05 NA 4.00E-05
Chromium, total NA NA NA No effects observed 1.99E-06 NA 1.99E-06
Chrysene 3.25E-10 1.65E-09 1.97E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.94E-04 NA 6.94E-04
Copper NA NA NA Gastrointestinal 1.04E-04 NA 1.04E-04
Dibenz(a,h)anthracene 1.90E-08 9.62E-08 1.15E-07 NA NA NA NA
Dieldrin 5.50E-10 2.14E-09 2.69E-09 Liver 2.40E-06 9.36E-06 1.18E-05
Indeno(1,2,3-cd)pyrene 1.08E-08 5.45E-08 6.53E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.24E-04 NA 4.24E-04
Mercury, inorganic NA NA NA Immune 2.06E-04 NA 2.06E-04
Naphthalene NA NA NA Body Weight 1.45E-06 7.33E-06 8.77E-06
PCBs (non DLC) 1.76E-08 9.57E-08 1.13E-07 Eye, Nails, Immune 1.54E-03 8.38E-03 9.91E-03
PCBs, total 1.86E-08 1.01E-07 1.20E-07 Eye, Nails, Immune 1.63E-03 8.86E-03 1.05E-02
PCB-TEQ 2.11E-08 2.46E-08 4.57E-08 Reproductive, Developmental 7.03E-04 8.21E-04 1.52E-03
TCDD-TEQ 4.62E-07 5.40E-07 1.00E-06 Reproductive, Developmental 1.54E-02 1.80E-02 3.34E-02
Thallium NA NA NA Hair 4.54E-04 NA 4.54E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.96E-05 7.63E-05 9.59E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.52E-04 2.54E-03 3.19E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.32E-04 NA 1.32E-04

RM3-6 Exposure Medium Total (Total PCBs) (a) 8.11E-07 2.06E-06 2.87E-06 2.07E-02 3.07E-02 5.14E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.31E-07 2.08E-06 2.91E-06 2.13E-02 3.10E-02 5.24E-02
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TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 2.80E-04 NA 2.80E-04

Sediment Antimony NA NA NA Mortality, Blood 1.07E-04 NA 1.07E-04
Arsenic, total 7.84E-08 1.53E-07 2.31E-07 Skin, Vascular 6.10E-04 1.19E-03 1.80E-03
Benzene 9.09E-14 NA 9.09E-14 Immune 1.45E-09 NA 1.45E-09
Benzo(a)anthracene 1.51E-08 7.66E-08 9.18E-08 NA NA NA NA
Benzo(a)pyrene 2.29E-07 1.16E-06 1.39E-06 NA NA NA NA
Benzo(b)fluoranthene 2.83E-08 1.43E-07 1.71E-07 NA NA NA NA
Benzo(k)fluoranthene 9.89E-10 5.01E-09 6.00E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.50E-09 9.75E-09 1.22E-08 Liver 3.13E-05 1.22E-04 1.53E-04
C2-Benzanthracene/chrysenes 2.60E-10 1.31E-09 1.57E-09 Liver, Kidney 3.11E-06 1.58E-05 1.89E-05
Cadmium, diet NA NA NA Kidney 1.95E-04 3.05E-04 5.00E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.38E-06 NA 4.38E-06
Chrysene 2.11E-10 1.07E-09 1.28E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.72E-04 NA 6.72E-04
Copper NA NA NA Gastrointestinal 1.56E-04 NA 1.56E-04
Dibenz(a,h)anthracene 3.19E-08 1.61E-07 1.93E-07 NA NA NA NA
Dieldrin 2.27E-09 8.84E-09 1.11E-08 Liver 9.93E-06 3.87E-05 4.86E-05
Indeno(1,2,3-cd)pyrene 1.21E-08 6.14E-08 7.35E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.62E-04 NA 5.62E-04
Mercury, inorganic NA NA NA Immune 3.75E-04 NA 3.75E-04
Naphthalene NA NA NA Body Weight 3.39E-06 1.72E-05 2.06E-05
PCBs (non DLC) 7.87E-08 4.29E-07 5.08E-07 Eye, Nails, Immune 6.89E-03 3.76E-02 4.45E-02
PCBs, total 8.28E-08 4.52E-07 5.34E-07 Eye, Nails, Immune 7.25E-03 3.95E-02 4.68E-02
PCB-TEQ 7.34E-08 8.57E-08 1.59E-07 Reproductive, Developmental 2.45E-03 2.86E-03 5.30E-03
TCDD-TEQ 9.92E-06 1.16E-05 2.15E-05 Reproductive, Developmental 3.31E-01 3.86E-01 7.17E-01
Thallium NA NA NA Hair 5.12E-04 NA 5.12E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.87E-05 1.12E-04 1.41E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.20E-03 4.68E-03 5.88E-03
Trichloroethene 1.46E-12 NA 1.46E-12 Thyroid 2.23E-07 NA 2.23E-07
Vanadium NA NA NA Hair 1.75E-04 NA 1.75E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 1.04E-05 1.38E-05 2.42E-05 3.43E-01 4.32E-01 7.75E-01
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.05E-05 1.39E-05 2.44E-05 3.45E-01 4.33E-01 7.78E-01
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TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 2.92E-04 NA 2.92E-04

Sediment Antimony NA NA NA Mortality, Blood 1.36E-04 NA 1.36E-04
Arsenic, total 9.39E-08 1.83E-07 2.77E-07 Skin, Vascular 7.30E-04 1.42E-03 2.15E-03
Benzene 9.09E-14 NA 9.09E-14 Immune 1.45E-09 NA 1.45E-09
Benzo(a)anthracene 1.60E-08 8.09E-08 9.68E-08 NA NA NA NA
Benzo(a)pyrene 1.91E-07 9.66E-07 1.16E-06 NA NA NA NA
Benzo(b)fluoranthene 2.32E-08 1.17E-07 1.40E-07 NA NA NA NA
Benzo(k)fluoranthene 1.06E-09 5.38E-09 6.45E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.18E-09 1.24E-08 1.56E-08 Liver 3.97E-05 1.55E-04 1.95E-04
C2-Benzanthracene/chrysenes 1.99E-10 1.01E-09 1.21E-09 Liver, Kidney 2.39E-06 1.21E-05 1.45E-05
Cadmium, diet NA NA NA Kidney 2.72E-04 4.23E-04 6.95E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 5.92E-06 NA 5.92E-06
Chrysene 2.21E-10 1.12E-09 1.34E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.84E-04 NA 6.84E-04
Copper NA NA NA Gastrointestinal 1.71E-04 NA 1.71E-04
Dibenz(a,h)anthracene 2.28E-08 1.15E-07 1.38E-07 NA NA NA NA
Dieldrin 3.33E-09 1.30E-08 1.63E-08 Liver 1.46E-05 5.67E-05 7.13E-05
Indeno(1,2,3-cd)pyrene 1.12E-08 5.69E-08 6.81E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.99E-04 NA 4.99E-04
Mercury, inorganic NA NA NA Immune 4.83E-04 NA 4.83E-04
Naphthalene NA NA NA Body Weight 6.59E-07 3.34E-06 4.00E-06
PCBs (non DLC) 1.05E-07 5.74E-07 6.80E-07 Eye, Nails, Immune 9.22E-03 5.03E-02 5.95E-02
PCBs, total 1.11E-07 6.04E-07 7.15E-07 Eye, Nails, Immune 9.69E-03 5.29E-02 6.26E-02
PCB-TEQ 7.65E-08 8.94E-08 1.66E-07 Reproductive, Developmental 2.55E-03 2.98E-03 5.53E-03
TCDD-TEQ 1.45E-05 1.69E-05 3.14E-05 Reproductive, Developmental 4.83E-01 5.65E-01 1.05E+00
Thallium NA NA NA Hair 5.65E-04 NA 5.65E-04
TPH C19-C40 NA NA NA Gastrointestinal 3.75E-05 1.46E-04 1.83E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.57E-03 6.12E-03 7.69E-03
Trichloroethene 1.02E-12 NA 1.02E-12 Thyroid 1.56E-07 NA 1.56E-07
Vanadium NA NA NA Hair 2.46E-04 NA 2.46E-04

RM6-9East Exposure Medium Total (Total PCBs) (a) 1.50E-05 1.91E-05 3.41E-05 4.99E-01 6.26E-01 1.12E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-05 1.92E-05 3.42E-05 5.01E-01 6.26E-01 1.13E+00

Page 4 of 15 AECOM

Final

July 2017



TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 2.11E-04 NA 2.11E-04

Sediment Antimony NA NA NA Mortality, Blood 1.11E-04 NA 1.11E-04
Arsenic, total 5.90E-08 1.15E-07 1.74E-07 Skin, Vascular 4.59E-04 8.93E-04 1.35E-03
Benzene 1.19E-13 NA 1.19E-13 Immune 1.89E-09 NA 1.89E-09
Benzo(a)anthracene 2.28E-08 1.16E-07 1.39E-07 NA NA NA NA
Benzo(a)pyrene 2.47E-07 1.25E-06 1.50E-06 NA NA NA NA
Benzo(b)fluoranthene 3.09E-08 1.56E-07 1.87E-07 NA NA NA NA
Benzo(k)fluoranthene 1.45E-09 7.36E-09 8.81E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.87E-09 1.51E-08 1.90E-08 Liver 4.84E-05 1.89E-04 2.37E-04
C2-Benzanthracene/chrysenes 1.33E-10 6.72E-10 8.05E-10 Liver, Kidney 1.59E-06 8.06E-06 9.65E-06
Cadmium, diet NA NA NA Kidney 1.16E-04 1.80E-04 2.96E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.92E-06 NA 2.92E-06
Chrysene 2.02E-10 1.02E-09 1.22E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 5.47E-04 NA 5.47E-04
Copper NA NA NA Gastrointestinal 9.07E-05 NA 9.07E-05
Dibenz(a,h)anthracene 2.11E-08 1.07E-07 1.28E-07 NA NA NA NA
Dieldrin 7.65E-10 2.98E-09 3.75E-09 Liver 3.35E-06 1.30E-05 1.64E-05
Indeno(1,2,3-cd)pyrene 9.52E-09 4.82E-08 5.77E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.16E-04 NA 5.16E-04
Mercury, inorganic NA NA NA Immune 2.26E-04 NA 2.26E-04
Naphthalene NA NA NA Body Weight 6.32E-07 3.20E-06 3.83E-06
PCBs (non DLC) 4.39E-08 2.39E-07 2.83E-07 Eye, Nails, Immune 3.84E-03 2.09E-02 2.48E-02
PCBs, total 4.60E-08 2.51E-07 2.97E-07 Eye, Nails, Immune 4.03E-03 2.20E-02 2.60E-02
PCB-TEQ 4.47E-08 5.23E-08 9.70E-08 Reproductive, Developmental 1.49E-03 1.74E-03 3.23E-03
TCDD-TEQ 2.37E-06 2.76E-06 5.13E-06 Reproductive, Developmental 7.89E-02 9.22E-02 1.71E-01
Thallium NA NA NA Hair 3.61E-04 NA 3.61E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.66E-05 6.47E-05 8.14E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.77E-04 2.25E-03 2.82E-03
Trichloroethene 1.76E-12 NA 1.76E-12 Thyroid 2.67E-07 NA 2.67E-07
Vanadium NA NA NA Hair 1.20E-04 NA 1.20E-04

RM9-12 Exposure Medium Total (Total PCBs) (a) 2.81E-06 4.84E-06 7.64E-06 8.63E-02 1.18E-01 2.04E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.85E-06 4.88E-06 7.73E-06 8.76E-02 1.18E-01 2.06E-01

Page 5 of 15 AECOM

Final

July 2017



TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 1.81E-04 NA 1.81E-04

Sediment Antimony NA NA NA Mortality, Blood 4.87E-05 NA 4.87E-05
Arsenic, total 2.41E-08 4.69E-08 7.10E-08 Skin, Vascular 1.87E-04 3.65E-04 5.52E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.19E-08 6.04E-08 7.24E-08 NA NA NA NA
Benzo(a)pyrene 1.41E-07 7.15E-07 8.56E-07 NA NA NA NA
Benzo(b)fluoranthene 1.74E-08 8.82E-08 1.06E-07 NA NA NA NA
Benzo(k)fluoranthene 8.03E-10 4.07E-09 4.87E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.01E-09 3.92E-09 4.93E-09 Liver 1.26E-05 4.90E-05 6.16E-05
C2-Benzanthracene/chrysenes 7.71E-11 3.90E-10 4.67E-10 Liver, Kidney 9.24E-07 4.68E-06 5.60E-06
Cadmium, diet NA NA NA Kidney 9.17E-05 1.43E-04 2.35E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.03E-06 NA 1.03E-06
Chrysene 1.67E-10 8.46E-10 1.01E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 4.86E-04 NA 4.86E-04
Copper NA NA NA Gastrointestinal 6.18E-05 NA 6.18E-05
Dibenz(a,h)anthracene 1.53E-08 7.73E-08 9.26E-08 NA NA NA NA
Dieldrin 6.99E-10 2.72E-09 3.42E-09 Liver 3.06E-06 1.19E-05 1.50E-05
Indeno(1,2,3-cd)pyrene 8.78E-09 4.44E-08 5.32E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.36E-04 NA 5.36E-04
Mercury, inorganic NA NA NA Immune 1.51E-04 NA 1.51E-04
Naphthalene NA NA NA Body Weight 4.14E-07 2.10E-06 2.51E-06
PCBs (non DLC) 3.71E-08 2.03E-07 2.40E-07 Eye, Nails, Immune 3.25E-03 1.77E-02 2.10E-02
PCBs, total 3.85E-08 2.10E-07 2.49E-07 Eye, Nails, Immune 3.37E-03 1.84E-02 2.18E-02
PCB-TEQ 1.84E-08 2.15E-08 3.99E-08 Reproductive, Developmental 6.14E-04 7.17E-04 1.33E-03
TCDD-TEQ 4.48E-07 5.24E-07 9.72E-07 Reproductive, Developmental 1.49E-02 1.75E-02 3.24E-02
Thallium NA NA NA Hair 2.27E-04 NA 2.27E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.39E-05 5.43E-05 6.83E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.16E-04 1.62E-03 2.04E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.20E-04 NA 1.20E-04

RM12-15 Exposure Medium Total (Total PCBs) (a) 7.08E-07 1.78E-06 2.49E-06 2.09E-02 3.81E-02 5.90E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.25E-07 1.79E-06 2.52E-06 2.13E-02 3.82E-02 5.95E-02
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TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 9.62E-05 NA 9.62E-05

Sediment Antimony NA NA NA Mortality, Blood 2.16E-04 NA 2.16E-04
Arsenic, total 2.42E-08 4.72E-08 7.14E-08 Skin, Vascular 1.88E-04 3.67E-04 5.55E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.93E-08 9.78E-08 1.17E-07 NA NA NA NA
Benzo(a)pyrene 2.24E-07 1.13E-06 1.36E-06 NA NA NA NA
Benzo(b)fluoranthene 2.24E-08 1.13E-07 1.36E-07 NA NA NA NA
Benzo(k)fluoranthene 1.01E-09 5.13E-09 6.14E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.99E-11 3.50E-10 4.40E-10 Liver 1.12E-06 4.38E-06 5.50E-06
C2-Benzanthracene/chrysenes 1.24E-10 6.28E-10 7.52E-10 Liver, Kidney 1.49E-06 7.52E-06 9.01E-06
Cadmium, diet NA NA NA Kidney 2.72E-05 4.23E-05 6.95E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.17E-07 NA 4.17E-07
Chrysene 2.34E-10 1.18E-09 1.42E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.98E-04 NA 2.98E-04
Copper NA NA NA Gastrointestinal 3.60E-05 NA 3.60E-05
Dibenz(a,h)anthracene 4.11E-08 2.08E-07 2.49E-07 NA NA NA NA
Dieldrin 7.43E-10 2.89E-09 3.64E-09 Liver 3.25E-06 1.27E-05 1.59E-05
Indeno(1,2,3-cd)pyrene 1.04E-08 5.27E-08 6.31E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.51E-04 NA 3.51E-04
Mercury, inorganic NA NA NA Immune 3.62E-05 NA 3.62E-05
Naphthalene NA NA NA Body Weight 5.15E-07 2.61E-06 3.12E-06
PCBs (non DLC) 1.35E-08 7.35E-08 8.70E-08 Eye, Nails, Immune 1.18E-03 6.43E-03 7.61E-03
PCBs, total 1.50E-08 8.19E-08 9.69E-08 Eye, Nails, Immune 1.31E-03 7.16E-03 8.48E-03
PCB-TEQ 1.81E-08 2.12E-08 3.93E-08 Reproductive, Developmental 6.04E-04 7.06E-04 1.31E-03
TCDD-TEQ 6.26E-09 7.31E-09 1.36E-08 Reproductive, Developmental 2.09E-04 2.44E-04 4.52E-04
Thallium NA NA NA Hair 1.70E-04 NA 1.70E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.02E-05 3.99E-05 5.01E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.41E-04 1.33E-03 1.67E-03
Trichloroethene 8.78E-14 NA 8.78E-14 Thyroid 1.34E-08 NA 1.34E-08
Vanadium NA NA NA Hair 5.65E-05 NA 5.65E-05

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 3.65E-07 1.75E-06 2.12E-06 3.35E-03 9.21E-03 1.26E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.81E-07 1.76E-06 2.15E-06 3.83E-03 9.19E-03 1.30E-02

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 2.49E-08 1.12E-05 1.12E-05 5.73E-04 1.48E-01 1.48E-01
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.52E-08 1.13E-05 1.14E-05 5.84E-04 1.52E-01 1.52E-01

Page 7 of 15 AECOM

Final

July 2017



TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 1.55E-05 2.54E-01

PCB-TEQ & PCBs (non DLC) (b) 1.57E-05 2.60E-01

River Mile 3-6

Total PCBs (a) 1.41E-05 2.00E-01

PCB-TEQ & PCBs (non DLC) (b) 1.43E-05 2.05E-01

River Mile 6-9

Total PCBs (a) 3.55E-05 9.24E-01

PCB-TEQ & PCBs (non DLC) (b) 3.57E-05 9.31E-01

River Mile 6-9 East Bank

Total PCBs (a) 4.53E-05 1.27E+00

PCB-TEQ & PCBs (non DLC) (b) 4.56E-05 1.28E+00

River Mile 9-12

Total PCBs (a) 1.89E-05 3.52E-01

PCB-TEQ & PCBs (non DLC) (b) 1.91E-05 3.58E-01

River Mile 12-15

Total PCBs (a) 1.37E-05 2.07E-01

PCB-TEQ & PCBs (non DLC) (b) 1.39E-05 2.12E-01

River Mile 15-17.4

Total PCBs (a) 1.33E-05 1.61E-01

PCB-TEQ & PCBs (non DLC) (b) 1.35E-05 1.65E-01
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TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 6.24E-04 2.34E-03 2.96E-03 Blood 6.24E-04 2.34E-03 2.96E-03

Body Weight 5.74E-07 2.91E-06 3.48E-06 Body Weight 5.74E-07 2.91E-06 3.48E-06

Developmental 3.75E-02 1.80E-01 2.17E-01 Developmental 3.85E-02 1.85E-01 2.24E-01

Eye 2.96E-03 2.42E-02 2.72E-02 Eye 2.81E-03 2.31E-02 2.59E-02

Gastrointestinal 1.01E-04 6.33E-05 1.65E-04 Gastrointestinal 1.01E-04 6.33E-05 1.65E-04

Hair 5.77E-04 2.36E-05 6.01E-04 Hair 5.77E-04 2.36E-05 6.01E-04

Immune 3.15E-03 2.42E-02 2.74E-02 Immune 3.01E-03 2.31E-02 2.61E-02

Kidney 6.11E-04 2.23E-03 2.84E-03 Kidney 6.11E-04 2.23E-03 2.84E-03

Liver 5.60E-04 2.54E-03 3.10E-03 Liver 5.60E-04 2.54E-03 3.10E-03

Mortality 8.05E-05 2.18E-04 2.99E-04 Mortality 8.05E-05 2.18E-04 2.99E-04

Nails 2.96E-03 2.42E-02 2.72E-02 Nails 2.81E-03 2.31E-02 2.59E-02

Neurological 6.81E-04 2.40E-03 3.09E-03 Neurological 6.81E-04 2.40E-03 3.09E-03

No effects observed 1.80E-06 3.68E-06 5.48E-06 No effects observed 1.80E-06 3.68E-06 5.48E-06

None reported 5.77E-05 0.00E+00 5.77E-05 None reported 5.77E-05 0.00E+00 5.77E-05

Reproductive 3.75E-02 1.80E-01 2.17E-01 Reproductive 3.85E-02 1.85E-01 2.24E-01

Skin 5.81E-04 1.03E-03 1.61E-03 Skin 5.81E-04 1.03E-03 1.61E-03

Thyroid 6.83E-04 1.83E-04 8.66E-04 Thyroid 6.83E-04 1.83E-04 8.66E-04

Vascular 5.81E-04 1.03E-03 1.61E-03 Vascular 5.81E-04 1.03E-03 1.61E-03

River Mile 
0-3
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TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 8.21E-04 2.76E-03 3.58E-03 Blood 8.21E-04 2.76E-03 3.58E-03

Body Weight 1.45E-06 7.33E-06 8.77E-06 Body Weight 1.45E-06 7.33E-06 8.77E-06

Developmental 1.56E-02 1.54E-01 1.70E-01 Developmental 1.64E-02 1.59E-01 1.76E-01

Eye 1.65E-03 1.71E-02 1.87E-02 Eye 1.56E-03 1.62E-02 1.78E-02

Gastrointestinal 1.23E-04 7.63E-05 1.99E-04 Gastrointestinal 1.23E-04 7.63E-05 1.99E-04

Hair 6.09E-04 2.36E-05 6.33E-04 Hair 6.09E-04 2.36E-05 6.33E-04

Immune 1.85E-03 1.71E-02 1.89E-02 Immune 1.76E-03 1.62E-02 1.80E-02

Kidney 7.68E-04 2.74E-03 3.51E-03 Kidney 7.68E-04 2.74E-03 3.51E-03

Liver 7.21E-04 3.17E-03 3.90E-03 Liver 7.21E-04 3.17E-03 3.90E-03

Mortality 1.69E-04 2.18E-04 3.87E-04 Mortality 1.69E-04 2.18E-04 3.87E-04

Nails 1.65E-03 1.71E-02 1.87E-02 Nails 1.56E-03 1.62E-02 1.78E-02

Neurological 7.85E-04 2.40E-03 3.19E-03 Neurological 7.85E-04 2.40E-03 3.19E-03

No effects observed 2.04E-06 3.68E-06 5.72E-06 No effects observed 2.04E-06 3.68E-06 5.72E-06

None reported 4.00E-05 0.00E+00 4.00E-05 None reported 4.00E-05 0.00E+00 4.00E-05

Reproductive 1.56E-02 1.54E-01 1.70E-01 Reproductive 1.64E-02 1.59E-01 1.76E-01

Skin 5.18E-04 9.10E-04 1.43E-03 Skin 5.18E-04 9.10E-04 1.43E-03

Thyroid 7.34E-04 1.83E-04 9.17E-04 Thyroid 7.34E-04 1.83E-04 9.17E-04

Vascular 5.18E-04 9.10E-04 1.43E-03 Vascular 5.18E-04 9.10E-04 1.43E-03

River Mile 
3-6
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TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.34E-03 4.90E-03 6.25E-03 Blood 1.34E-03 4.90E-03 6.25E-03

Body Weight 3.39E-06 1.72E-05 2.06E-05 Body Weight 3.39E-06 1.72E-05 2.06E-05

Developmental 3.31E-01 5.23E-01 8.54E-01 Developmental 3.33E-01 5.30E-01 8.63E-01

Eye 7.27E-03 4.77E-02 5.50E-02 Eye 6.91E-03 4.54E-02 5.23E-02

Gastrointestinal 1.85E-04 1.12E-04 2.96E-04 Gastrointestinal 1.85E-04 1.12E-04 2.96E-04

Hair 7.11E-04 2.36E-05 7.34E-04 Hair 7.11E-04 2.36E-05 7.34E-04

Immune 7.64E-03 4.77E-02 5.54E-02 Immune 7.29E-03 4.54E-02 5.27E-02

Kidney 1.40E-03 5.00E-03 6.40E-03 Kidney 1.40E-03 5.00E-03 6.40E-03

Liver 1.25E-03 5.23E-03 6.48E-03 Liver 1.25E-03 5.23E-03 6.48E-03

Mortality 1.40E-04 2.18E-04 3.58E-04 Mortality 1.40E-04 2.18E-04 3.58E-04

Nails 7.27E-03 4.77E-02 5.50E-02 Nails 6.91E-03 4.54E-02 5.23E-02

Neurological 9.39E-04 2.40E-03 3.34E-03 Neurological 9.39E-04 2.40E-03 3.34E-03

No effects observed 4.43E-06 3.68E-06 8.11E-06 No effects observed 4.43E-06 3.68E-06 8.11E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.31E-01 5.23E-01 8.54E-01 Reproductive 3.33E-01 5.30E-01 8.63E-01

Skin 7.14E-04 1.29E-03 2.01E-03 Skin 7.14E-04 1.29E-03 2.01E-03

Thyroid 7.12E-04 1.83E-04 8.95E-04 Thyroid 7.12E-04 1.83E-04 8.95E-04

Vascular 7.14E-04 1.29E-03 2.01E-03 Vascular 7.14E-04 1.29E-03 2.01E-03

River Mile 
6-9
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TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b)Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs Summary of Target organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.74E-03 6.34E-03 8.08E-03 Blood 1.74E-03 6.34E-03 8.08E-03

Body Weight 6.59E-07 3.34E-06 4.00E-06 Body Weight 6.59E-07 3.34E-06 4.00E-06

Developmental 4.84E-01 7.01E-01 1.18E+00 Developmental 4.86E-01 7.08E-01 1.19E+00

Eye 9.72E-03 6.11E-02 7.08E-02 Eye 9.24E-03 5.81E-02 6.73E-02

Gastrointestinal 2.09E-04 1.46E-04 3.55E-04 Gastrointestinal 2.09E-04 1.46E-04 3.55E-04

Hair 8.35E-04 2.36E-05 8.59E-04 Hair 8.35E-04 2.36E-05 8.59E-04

Immune 1.02E-02 6.11E-02 7.13E-02 Immune 9.72E-03 5.81E-02 6.78E-02

Kidney 1.85E-03 6.56E-03 8.40E-03 Kidney 1.85E-03 6.56E-03 8.40E-03

Liver 1.63E-03 6.72E-03 8.35E-03 Liver 1.63E-03 6.72E-03 8.35E-03

Mortality 1.69E-04 2.18E-04 3.87E-04 Mortality 1.69E-04 2.18E-04 3.87E-04

Nails 9.72E-03 6.11E-02 7.08E-02 Nails 9.24E-03 5.81E-02 6.73E-02

Neurological 8.87E-04 2.40E-03 3.29E-03 Neurological 8.87E-04 2.40E-03 3.29E-03

No effects observed 5.97E-06 3.68E-06 9.65E-06 No effects observed 5.97E-06 3.68E-06 9.65E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 4.84E-01 7.01E-01 1.18E+00 Reproductive 4.86E-01 7.08E-01 1.19E+00

Skin 8.35E-04 1.53E-03 2.36E-03 Skin 8.35E-04 1.53E-03 2.36E-03

Thyroid 7.24E-04 1.83E-04 9.07E-04 Thyroid 7.24E-04 1.83E-04 9.07E-04

Vascular 8.35E-04 1.53E-03 2.36E-03 Vascular 8.35E-04 1.53E-03 2.36E-03

River Mile 
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TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 7.20E-04 2.47E-03 3.19E-03 Blood 7.20E-04 2.47E-03 3.19E-03

Body Weight 6.32E-07 3.20E-06 3.83E-06 Body Weight 6.32E-07 3.20E-06 3.83E-06

Developmental 7.91E-02 2.28E-01 3.07E-01 Developmental 8.06E-02 2.34E-01 3.15E-01

Eye 4.05E-03 3.02E-02 3.42E-02 Eye 3.86E-03 2.88E-02 3.27E-02

Gastrointestinal 1.07E-04 6.47E-05 1.72E-04 Gastrointestinal 1.07E-04 6.47E-05 1.72E-04

Hair 5.04E-04 2.36E-05 5.28E-04 Hair 5.04E-04 2.36E-05 5.28E-04

Immune 4.28E-03 3.02E-02 3.45E-02 Immune 4.09E-03 2.88E-02 3.29E-02

Kidney 6.94E-04 2.43E-03 3.13E-03 Kidney 6.94E-04 2.43E-03 3.13E-03

Liver 6.33E-04 2.83E-03 3.46E-03 Liver 6.33E-04 2.83E-03 3.46E-03

Mortality 1.44E-04 2.18E-04 3.62E-04 Mortality 1.44E-04 2.18E-04 3.62E-04

Nails 4.05E-03 3.02E-02 3.42E-02 Nails 3.86E-03 2.88E-02 3.27E-02

Neurological 8.24E-04 2.40E-03 3.23E-03 Neurological 8.24E-04 2.40E-03 3.23E-03

No effects observed 2.97E-06 3.68E-06 6.66E-06 No effects observed 2.97E-06 3.68E-06 6.66E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 7.91E-02 2.28E-01 3.07E-01 Reproductive 8.06E-02 2.34E-01 3.15E-01

Skin 5.63E-04 9.97E-04 1.56E-03 Skin 5.63E-04 9.97E-04 1.56E-03

Thyroid 5.87E-04 1.83E-04 7.70E-04 Thyroid 5.87E-04 1.83E-04 7.70E-04

Vascular 5.63E-04 9.97E-04 1.56E-03 Vascular 5.63E-04 9.97E-04 1.56E-03

River Mile 
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TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 4.98E-04 1.84E-03 2.34E-03 Blood 4.98E-04 1.84E-03 2.34E-03

Body Weight 4.14E-07 2.10E-06 2.51E-06 Body Weight 4.14E-07 2.10E-06 2.51E-06

Developmental 1.58E-02 1.54E-01 1.70E-01 Developmental 1.58E-02 1.59E-01 1.75E-01

Eye 6.64E-03 4.43E-02 5.10E-02 Eye 6.64E-03 4.40E-02 5.06E-02

Gastrointestinal 7.57E-05 5.43E-05 1.30E-04 Gastrointestinal 7.57E-05 5.43E-05 1.30E-04

Hair 3.71E-04 2.36E-05 3.95E-04 Hair 3.71E-04 2.36E-05 3.95E-04

Immune 6.80E-03 4.43E-02 5.11E-02 Immune 6.80E-03 4.40E-02 5.08E-02

Kidney 5.09E-04 1.77E-03 2.28E-03 Kidney 5.09E-04 1.77E-03 2.28E-03

Liver 4.36E-04 2.06E-03 2.49E-03 Liver 4.36E-04 2.06E-03 2.49E-03

Mortality 8.16E-05 2.18E-04 3.00E-04 Mortality 8.16E-05 2.18E-04 3.00E-04

Nails 6.64E-03 4.43E-02 5.10E-02 Nails 6.64E-03 4.40E-02 5.06E-02

Neurological 8.13E-04 2.40E-03 3.22E-03 Neurological 8.13E-04 2.40E-03 3.22E-03

No effects observed 1.08E-06 3.68E-06 4.77E-06 No effects observed 1.08E-06 3.68E-06 4.77E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.58E-02 1.54E-01 1.70E-01 Reproductive 1.58E-02 1.59E-01 1.75E-01

Skin 2.92E-04 4.69E-04 7.61E-04 Skin 2.92E-04 4.69E-04 7.61E-04

Thyroid 5.26E-04 1.83E-04 7.09E-04 Thyroid 5.26E-04 1.83E-04 7.09E-04

Vascular 2.92E-04 4.69E-04 7.61E-04 Vascular 2.92E-04 4.69E-04 7.61E-04

River Mile 
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TABLE 9.26.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 5.90E-04 1.55E-03 2.14E-03 Blood 5.90E-04 1.55E-03 2.14E-03

Body Weight 5.15E-07 2.61E-06 3.12E-06 Body Weight 5.15E-07 2.61E-06 3.12E-06

Developmental 4.58E-04 1.36E-01 1.37E-01 Developmental 1.07E-03 1.42E-01 1.43E-01

Eye 1.34E-03 1.54E-02 1.67E-02 Eye 1.20E-03 1.43E-02 1.55E-02

Gastrointestinal 4.62E-05 3.99E-05 8.61E-05 Gastrointestinal 4.62E-05 3.99E-05 8.61E-05

Hair 2.50E-04 2.36E-05 2.74E-04 Hair 2.50E-04 2.36E-05 2.74E-04

Immune 1.37E-03 1.54E-02 1.68E-02 Immune 1.24E-03 1.43E-02 1.55E-02

Kidney 3.70E-04 1.38E-03 1.75E-03 Kidney 3.70E-04 1.38E-03 1.75E-03

Liver 3.50E-04 1.72E-03 2.07E-03 Liver 3.50E-04 1.72E-03 2.07E-03

Mortality 2.49E-04 2.18E-04 4.67E-04 Mortality 2.49E-04 2.18E-04 4.67E-04

Nails 1.34E-03 1.54E-02 1.67E-02 Nails 1.20E-03 1.43E-02 1.55E-02

Neurological 5.43E-04 2.40E-03 2.95E-03 Neurological 5.43E-04 2.40E-03 2.95E-03

No effects observed 4.65E-07 3.68E-06 4.15E-06 No effects observed 4.65E-07 3.68E-06 4.15E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 4.58E-04 1.36E-01 1.37E-01 Reproductive 1.07E-03 1.42E-01 1.43E-01

Skin 2.93E-04 4.71E-04 7.64E-04 Skin 2.93E-04 4.71E-04 7.64E-04

Thyroid 3.38E-04 1.83E-04 5.21E-04 Thyroid 3.38E-04 1.83E-04 5.21E-04

Vascular 2.93E-04 4.71E-04 7.64E-04 Vascular 2.93E-04 4.71E-04 7.64E-04

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.27.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Sediment Accessible RM0-3
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.34E-07 1.59E-07 3.93E-07
Benzene 7.49E-13 NA 7.49E-13
Benzo(a)anthracene 1.61E-07 1.51E-07 3.12E-07
Benzo(a)pyrene 2.19E-06 2.05E-06 4.24E-06
Benzo(b)fluoranthene 2.21E-07 2.07E-07 4.28E-07
Benzo(k)fluoranthene 1.22E-08 1.14E-08 2.36E-08
Bis(2-ethylhexyl) phthalate 2.70E-09 3.65E-09 6.35E-09
C2-Benzanthracene/chrysenes 1.73E-09 1.62E-09 3.34E-09
Cadmium, diet NA NA NA
Chromium, hexavalent 3.18E-07 NA 3.18E-07
Chromium, total NA NA NA
Chrysene 2.18E-09 2.05E-09 4.22E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.48E-07 2.33E-07 4.81E-07
Dieldrin 3.16E-09 4.28E-09 7.44E-09
Indeno(1,2,3-cd)pyrene 1.18E-07 1.11E-07 2.29E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.22E-07 2.31E-07 3.54E-07
PCBs, total 1.28E-07 2.43E-07 3.72E-07
PCB-TEQ 1.19E-07 4.83E-08 1.67E-07
TCDD-TEQ 4.27E-06 1.73E-06 6.00E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 7.90E-12 NA 7.90E-12
Vanadium NA NA NA

RM0-3 Exposure Medium Total (Total PCBs) (a) 7.90E-06 4.91E-06 1.28E-05
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.02E-06 4.95E-06 1.30E-05

Carcinogenic Risk
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TABLE 9.27.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM3-6
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.03E-07 1.38E-07 3.41E-07
Benzene NA NA NA
Benzo(a)anthracene 2.78E-07 2.61E-07 5.39E-07
Benzo(a)pyrene 2.34E-06 2.20E-06 4.54E-06
Benzo(b)fluoranthene 2.62E-07 2.46E-07 5.08E-07
Benzo(k)fluoranthene 1.18E-08 1.10E-08 2.28E-08
Bis(2-ethylhexyl) phthalate 1.74E-08 2.35E-08 4.09E-08
C2-Benzanthracene/chrysenes 6.75E-09 6.33E-09 1.31E-08
Cadmium, diet NA NA NA
Chromium, hexavalent 2.20E-07 NA 2.20E-07
Chromium, total NA NA NA
Chrysene 4.19E-09 3.93E-09 8.11E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.44E-07 2.29E-07 4.73E-07
Dieldrin 2.10E-09 2.85E-09 4.95E-09
Indeno(1,2,3-cd)pyrene 1.39E-07 1.30E-07 2.69E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 6.71E-08 1.27E-07 1.94E-07
PCBs, total 7.10E-08 1.35E-07 2.06E-07
PCB-TEQ 8.06E-08 3.28E-08 1.13E-07
TCDD-TEQ 1.77E-06 7.17E-07 2.48E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene NA NA NA
Vanadium NA NA NA

RM3-6 Exposure Medium Total (Total PCBs) (a) 5.57E-06 4.10E-06 9.67E-06
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.64E-06 4.13E-06 9.77E-06
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TABLE 9.27.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM 6-9
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 3.00E-07 2.03E-07 5.03E-07
Benzene 3.48E-13 NA 3.48E-13
Benzo(a)anthracene 1.95E-07 1.83E-07 3.77E-07
Benzo(a)pyrene 2.94E-06 2.76E-06 5.71E-06
Benzo(b)fluoranthene 3.64E-07 3.41E-07 7.05E-07
Benzo(k)fluoranthene 1.27E-08 1.19E-08 2.47E-08
Bis(2-ethylhexyl) phthalate 9.57E-09 1.30E-08 2.25E-08
C2-Benzanthracene/chrysenes 3.34E-09 3.13E-09 6.47E-09
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.72E-09 2.55E-09 5.27E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 4.10E-07 3.84E-07 7.94E-07
Dieldrin 8.68E-09 1.18E-08 2.04E-08
Indeno(1,2,3-cd)pyrene 1.56E-07 1.46E-07 3.02E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 3.01E-07 5.71E-07 8.72E-07
PCBs, total 3.17E-07 6.00E-07 9.17E-07
PCB-TEQ 2.81E-07 1.14E-07 3.94E-07
TCDD-TEQ 3.79E-05 1.54E-05 5.33E-05
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.88E-11 NA 1.88E-11
Vanadium NA NA NA

RM 6-9 Exposure Medium Total (Total PCBs) (a) 4.27E-05 2.01E-05 6.27E-05
RM 6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.29E-05 2.02E-05 6.31E-05
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TABLE 9.27.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 3.59E-07 2.43E-07 6.02E-07
Benzene 3.48E-13 NA 3.48E-13
Benzo(a)anthracene 2.05E-07 1.93E-07 3.98E-07
Benzo(a)pyrene 2.45E-06 2.30E-06 4.76E-06
Benzo(b)fluoranthene 2.98E-07 2.80E-07 5.78E-07
Benzo(k)fluoranthene 1.37E-08 1.28E-08 2.65E-08
Bis(2-ethylhexyl) phthalate 1.22E-08 1.65E-08 2.86E-08
C2-Benzanthracene/chrysenes 2.56E-09 2.40E-09 4.97E-09
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.84E-09 2.66E-09 5.50E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.93E-07 2.75E-07 5.68E-07
Dieldrin 1.27E-08 1.72E-08 3.00E-08
Indeno(1,2,3-cd)pyrene 1.44E-07 1.36E-07 2.80E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 4.03E-07 7.64E-07 1.17E-06
PCBs, total 4.24E-07 8.03E-07 1.23E-06
PCB-TEQ 2.93E-07 1.19E-07 4.11E-07
TCDD-TEQ 5.54E-05 2.25E-05 7.80E-05
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.32E-11 NA 1.32E-11
Vanadium NA NA NA

RM6-9East Exposure Medium Total (Total PCBs) (a) 5.97E-05 2.68E-05 8.65E-05
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.99E-05 2.69E-05 8.68E-05
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TABLE 9.27.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM9-12
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.25E-07 1.53E-07 3.78E-07
Benzene 4.55E-13 NA 4.55E-13
Benzo(a)anthracene 2.94E-07 2.76E-07 5.69E-07
Benzo(a)pyrene 3.18E-06 2.98E-06 6.16E-06
Benzo(b)fluoranthene 3.97E-07 3.73E-07 7.70E-07
Benzo(k)fluoranthene 1.87E-08 1.75E-08 3.62E-08
Bis(2-ethylhexyl) phthalate 1.48E-08 2.01E-08 3.49E-08
C2-Benzanthracene/chrysenes 1.71E-09 1.60E-09 3.31E-09
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.59E-09 2.43E-09 5.02E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.71E-07 2.54E-07 5.25E-07
Dieldrin 2.93E-09 3.96E-09 6.89E-09
Indeno(1,2,3-cd)pyrene 1.22E-07 1.15E-07 2.37E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.68E-07 3.18E-07 4.86E-07
PCBs, total 1.76E-07 3.34E-07 5.10E-07
PCB-TEQ 1.71E-07 6.95E-08 2.41E-07
TCDD-TEQ 9.05E-06 3.68E-06 1.27E-05
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 2.26E-11 NA 2.26E-11
Vanadium NA NA NA

RM9-12 Exposure Medium Total (Total PCBs) (a) 1.37E-05 8.21E-06 2.20E-05
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.39E-05 8.26E-06 2.22E-05
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TABLE 9.27.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM12-15
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 9.21E-08 6.24E-08 1.55E-07
Benzene NA NA NA
Benzo(a)anthracene 1.53E-07 1.44E-07 2.97E-07
Benzo(a)pyrene 1.81E-06 1.70E-06 3.52E-06
Benzo(b)fluoranthene 2.24E-07 2.10E-07 4.34E-07
Benzo(k)fluoranthene 1.03E-08 9.69E-09 2.00E-08
Bis(2-ethylhexyl) phthalate 3.85E-09 5.21E-09 9.06E-09
C2-Benzanthracene/chrysenes 9.91E-10 9.30E-10 1.92E-09
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.15E-09 2.02E-09 4.17E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 1.96E-07 1.84E-07 3.81E-07
Dieldrin 2.67E-09 3.62E-09 6.29E-09
Indeno(1,2,3-cd)pyrene 1.13E-07 1.06E-07 2.19E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.42E-07 2.69E-07 4.11E-07
PCBs, total 1.47E-07 2.79E-07 4.27E-07
PCB-TEQ 7.04E-08 2.86E-08 9.90E-08
TCDD-TEQ 1.71E-06 6.97E-07 2.41E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene NA NA NA
Vanadium NA NA NA

RM12-15 Exposure Medium Total (Total PCBs) (a) 4.48E-06 3.41E-06 7.88E-06
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.54E-06 3.43E-06 7.97E-06
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TABLE 9.27.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 9.26E-08 6.27E-08 1.55E-07
Benzene NA NA NA
Benzo(a)anthracene 2.48E-07 2.33E-07 4.81E-07
Benzo(a)pyrene 2.88E-06 2.70E-06 5.58E-06
Benzo(b)fluoranthene 2.88E-07 2.70E-07 5.58E-07
Benzo(k)fluoranthene 1.30E-08 1.22E-08 2.52E-08
Bis(2-ethylhexyl) phthalate 3.44E-10 4.66E-10 8.10E-10
C2-Benzanthracene/chrysenes 1.59E-09 1.50E-09 3.09E-09
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 3.01E-09 2.82E-09 5.83E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 5.29E-07 4.96E-07 1.03E-06
Dieldrin 2.84E-09 3.85E-09 6.69E-09
Indeno(1,2,3-cd)pyrene 1.34E-07 1.26E-07 2.59E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 5.16E-08 9.77E-08 1.49E-07
PCBs, total 5.74E-08 1.09E-07 1.66E-07
PCB-TEQ 6.93E-08 2.82E-08 9.75E-08
TCDD-TEQ 2.39E-08 9.72E-09 3.37E-08
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.13E-12 NA 1.13E-12
Vanadium NA NA NA

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 4.27E-06 4.03E-06 8.30E-06
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.33E-06 4.05E-06 8.38E-06
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TABLE 9.27.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 1.46E-07 2.83E-05 2.85E-05
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.47E-07 2.85E-05 2.87E-05

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

River Mile 0-3
Total PCBs (a) 4.13E-05
PCB-TEQ & PCBs (non DLC) (b) 4.16E-05

River Mile 3-6
Total PCBs (a) 3.81E-05
PCB-TEQ & PCBs (non DLC) (b) 3.84E-05

River Mile 6-9
Total PCBs (a) 9.12E-05
PCB-TEQ & PCBs (non DLC) (b) 9.18E-05

River Mile 6-9 East Bank
Total PCBs (a) 1.15E-04
PCB-TEQ & PCBs (non DLC) (b) 1.15E-04

River Mile 9-12
Total PCBs (a) 5.04E-05
PCB-TEQ & PCBs (non DLC) (b) 5.08E-05

River Mile 12-15
Total PCBs (a) 3.64E-05
PCB-TEQ & PCBs (non DLC) (b) 3.66E-05

River Mile 15-17.4
Total PCBs (a) 3.68E-05
PCB-TEQ & PCBs (non DLC) (b) 3.70E-05

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) Surface water risks are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks by chemical.

Page 8 of 8

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 2.41E-03 NA 2.41E-03
Sediment Antimony NA NA NA Mortality, Blood 4.48E-04 NA 4.48E-04

Arsenic, total 1.73E-07 3.93E-08 2.12E-07 Skin, Vascular 4.48E-03 1.02E-03 5.50E-03
Benzene 5.53E-13 NA 5.53E-13 Immune 2.93E-08 NA 2.93E-08
Benzo(a)anthracene 1.49E-07 8.78E-08 2.36E-07 NA NA NA NA
Benzo(a)pyrene 2.02E-06 1.19E-06 3.21E-06 NA NA NA NA
Benzo(b)fluoranthene 2.04E-07 1.20E-07 3.24E-07 NA NA NA NA
Benzo(k)fluoranthene 1.12E-08 6.63E-09 1.79E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.99E-09 9.05E-10 2.90E-09 Liver 8.30E-05 3.77E-05 1.21E-04
C2-Benzanthracene/chrysenes 1.59E-09 9.40E-10 2.53E-09 Liver, Kidney 1.51E-05 8.94E-06 2.41E-05
Cadmium, diet NA NA NA Kidney 6.24E-04 1.13E-04 7.38E-04
Chromium, hexavalent 2.93E-07 NA 2.93E-07 None reported 5.43E-04 NA 5.43E-04
Chromium, total NA NA NA No effects observed 1.65E-05 NA 1.65E-05
Chrysene 2.01E-09 1.19E-09 3.20E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.05E-03 NA 6.05E-03
Copper NA NA NA Gastrointestinal 8.01E-04 NA 8.01E-04
Dibenz(a,h)anthracene 2.29E-07 1.35E-07 3.64E-07 NA NA NA NA
Dieldrin 2.33E-09 1.06E-09 3.39E-09 Liver 3.40E-05 1.55E-05 4.95E-05
Indeno(1,2,3-cd)pyrene 1.09E-07 6.44E-08 1.73E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.09E-03 NA 3.09E-03
Mercury, inorganic NA NA NA Immune 1.82E-03 NA 1.82E-03
Naphthalene NA NA NA Body Weight 5.41E-06 3.19E-06 8.60E-06
PCBs (non DLC) 9.01E-08 5.73E-08 1.47E-07 Eye, Nails, Immune 2.63E-02 1.67E-02 4.30E-02
PCBs, total 9.48E-08 6.03E-08 1.55E-07 Eye, Nails, Immune 2.77E-02 1.76E-02 4.52E-02
PCB-TEQ 8.78E-08 1.20E-08 9.98E-08 Reproductive, Developmental 9.76E-03 1.33E-03 1.11E-02
TCDD-TEQ 3.15E-06 4.30E-07 3.58E-06 Reproductive, Developmental 3.50E-01 4.77E-02 3.98E-01
Thallium NA NA NA Hair 3.98E-03 NA 3.98E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.53E-04 6.95E-05 2.22E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.11E-03 2.32E-03 7.43E-03
Trichloroethene 7.29E-12 NA 7.29E-12 Thyroid 8.80E-07 NA 8.80E-07
Vanadium NA NA NA Hair 1.23E-03 NA 1.23E-03

RM0-3 Exposure Medium Total (Total PCBs) (a) 6.44E-06 2.14E-06 8.58E-06 4.09E-01 6.89E-02 4.78E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 6.52E-06 2.15E-06 8.67E-06 4.17E-01 6.94E-02 4.87E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 2.49E-03 NA 2.49E-03

Sediment Antimony NA NA NA Mortality, Blood 1.28E-03 NA 1.28E-03
Arsenic, total 1.50E-07 3.41E-08 1.84E-07 Skin, Vascular 3.89E-03 8.84E-04 4.78E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.57E-07 1.52E-07 4.08E-07 NA NA NA NA
Benzo(a)pyrene 2.16E-06 1.27E-06 3.43E-06 NA NA NA NA
Benzo(b)fluoranthene 2.42E-07 1.43E-07 3.84E-07 NA NA NA NA
Benzo(k)fluoranthene 1.08E-08 6.41E-09 1.73E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.28E-08 5.83E-09 1.86E-08 Liver 5.34E-04 2.43E-04 7.77E-04
C2-Benzanthracene/chrysenes 6.22E-09 3.68E-09 9.90E-09 Liver, Kidney 5.92E-05 3.50E-05 9.41E-05
Cadmium, diet NA NA NA Kidney 1.03E-03 1.87E-04 1.21E-03
Chromium, hexavalent 2.03E-07 NA 2.03E-07 None reported 3.76E-04 NA 3.76E-04
Chromium, total NA NA NA No effects observed 1.87E-05 NA 1.87E-05
Chrysene 3.86E-09 2.28E-09 6.14E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.53E-03 NA 6.53E-03
Copper NA NA NA Gastrointestinal 9.74E-04 NA 9.74E-04
Dibenz(a,h)anthracene 2.25E-07 1.33E-07 3.58E-07 NA NA NA NA
Dieldrin 1.55E-09 7.05E-10 2.26E-09 Liver 2.26E-05 1.03E-05 3.29E-05
Indeno(1,2,3-cd)pyrene 1.28E-07 7.55E-08 2.03E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.99E-03 NA 3.99E-03
Mercury, inorganic NA NA NA Immune 1.94E-03 NA 1.94E-03
Naphthalene NA NA NA Body Weight 1.36E-05 8.04E-06 2.17E-05
PCBs (non DLC) 4.96E-08 3.15E-08 8.11E-08 Eye, Nails, Immune 1.45E-02 9.20E-03 2.37E-02
PCBs, total 5.24E-08 3.34E-08 8.58E-08 Eye, Nails, Immune 1.53E-02 9.73E-03 2.50E-02
PCB-TEQ 5.95E-08 8.12E-09 6.76E-08 Reproductive, Developmental 6.61E-03 9.02E-04 7.52E-03
TCDD-TEQ 1.30E-06 1.78E-07 1.48E-06 Reproductive, Developmental 1.45E-01 1.97E-02 1.65E-01
Thallium NA NA NA Hair 4.27E-03 NA 4.27E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.84E-04 8.38E-05 2.68E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.14E-03 2.79E-03 8.93E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.24E-03 NA 1.24E-03

RM3-6 Exposure Medium Total (Total PCBs) (a) 4.75E-06 2.04E-06 6.80E-06 1.95E-01 3.37E-02 2.29E-01
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.81E-06 2.05E-06 6.86E-06 2.01E-01 3.41E-02 2.35E-01

Page 2 of 15 AECOM

Final

July 2017



TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 2.64E-03 NA 2.64E-03

Sediment Antimony NA NA NA Mortality, Blood 1.01E-03 NA 1.01E-03
Arsenic, total 2.21E-07 5.03E-08 2.72E-07 Skin, Vascular 5.74E-03 1.30E-03 7.04E-03
Benzene 2.57E-13 NA 2.57E-13 Immune 1.36E-08 NA 1.36E-08
Benzo(a)anthracene 1.79E-07 1.06E-07 2.86E-07 NA NA NA NA
Benzo(a)pyrene 2.71E-06 1.60E-06 4.32E-06 NA NA NA NA
Benzo(b)fluoranthene 3.35E-07 1.98E-07 5.33E-07 NA NA NA NA
Benzo(k)fluoranthene 1.17E-08 6.93E-09 1.87E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 7.06E-09 3.21E-09 1.03E-08 Liver 2.94E-04 1.34E-04 4.28E-04
C2-Benzanthracene/chrysenes 3.08E-09 1.82E-09 4.90E-09 Liver, Kidney 2.93E-05 1.73E-05 4.66E-05
Cadmium, diet NA NA NA Kidney 1.84E-03 3.34E-04 2.17E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.12E-05 NA 4.12E-05
Chrysene 2.51E-09 1.48E-09 3.99E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.32E-03 NA 6.32E-03
Copper NA NA NA Gastrointestinal 1.47E-03 NA 1.47E-03
Dibenz(a,h)anthracene 3.78E-07 2.23E-07 6.01E-07 NA NA NA NA
Dieldrin 6.41E-09 2.91E-09 9.32E-09 Liver 9.34E-05 4.25E-05 1.36E-04
Indeno(1,2,3-cd)pyrene 1.44E-07 8.49E-08 2.29E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.29E-03 NA 5.29E-03
Mercury, inorganic NA NA NA Immune 3.53E-03 NA 3.53E-03
Naphthalene NA NA NA Body Weight 3.20E-05 1.89E-05 5.08E-05
PCBs (non DLC) 2.22E-07 1.41E-07 3.64E-07 Eye, Nails, Immune 6.48E-02 4.13E-02 1.06E-01
PCBs, total 2.34E-07 1.49E-07 3.83E-07 Eye, Nails, Immune 6.82E-02 4.34E-02 1.12E-01
PCB-TEQ 2.07E-07 2.82E-08 2.35E-07 Reproductive, Developmental 2.30E-02 3.14E-03 2.62E-02
TCDD-TEQ 2.80E-05 3.82E-06 3.18E-05 Reproductive, Developmental 3.11E+00 4.24E-01 3.54E+00
Thallium NA NA NA Hair 4.82E-03 NA 4.82E-03
TPH C19-C40 NA NA NA Gastrointestinal 2.70E-04 1.23E-04 3.93E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.13E-02 5.14E-03 1.65E-02
Trichloroethene 1.73E-11 NA 1.73E-11 Thyroid 2.10E-06 NA 2.10E-06
Vanadium NA NA NA Hair 1.65E-03 NA 1.65E-03

RM6-9 Exposure Medium Total (Total PCBs) (a) 3.23E-05 6.25E-06 3.85E-05 3.23E+00 4.75E-01 3.70E+00
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.24E-05 6.27E-06 3.87E-05 3.25E+00 4.76E-01 3.72E+00
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TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 2.74E-03 NA 2.74E-03

Sediment Antimony NA NA NA Mortality, Blood 1.28E-03 NA 1.28E-03
Arsenic, total 2.65E-07 6.02E-08 3.25E-07 Skin, Vascular 6.87E-03 1.56E-03 8.43E-03
Benzene 2.57E-13 NA 2.57E-13 Immune 1.36E-08 NA 1.36E-08
Benzo(a)anthracene 1.89E-07 1.12E-07 3.01E-07 NA NA NA NA
Benzo(a)pyrene 2.26E-06 1.34E-06 3.60E-06 NA NA NA NA
Benzo(b)fluoranthene 2.75E-07 1.62E-07 4.37E-07 NA NA NA NA
Benzo(k)fluoranthene 1.26E-08 7.45E-09 2.01E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.98E-09 4.08E-09 1.31E-08 Liver 3.74E-04 1.70E-04 5.44E-04
C2-Benzanthracene/chrysenes 2.36E-09 1.40E-09 3.76E-09 Liver, Kidney 2.25E-05 1.33E-05 3.57E-05
Cadmium, diet NA NA NA Kidney 2.56E-03 4.65E-04 3.02E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 5.57E-05 NA 5.57E-05
Chrysene 2.62E-09 1.54E-09 4.16E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.44E-03 NA 6.44E-03
Copper NA NA NA Gastrointestinal 1.61E-03 NA 1.61E-03
Dibenz(a,h)anthracene 2.70E-07 1.60E-07 4.30E-07 NA NA NA NA
Dieldrin 9.40E-09 4.27E-09 1.37E-08 Liver 1.37E-04 6.23E-05 1.99E-04
Indeno(1,2,3-cd)pyrene 1.33E-07 7.87E-08 2.12E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.70E-03 NA 4.70E-03
Mercury, inorganic NA NA NA Immune 4.55E-03 NA 4.55E-03
Naphthalene NA NA NA Body Weight 6.20E-06 3.66E-06 9.86E-06
PCBs (non DLC) 2.97E-07 1.89E-07 4.87E-07 Eye, Nails, Immune 8.67E-02 5.52E-02 1.42E-01
PCBs, total 3.13E-07 1.99E-07 5.12E-07 Eye, Nails, Immune 9.12E-02 5.80E-02 1.49E-01
PCB-TEQ 2.16E-07 2.94E-08 2.45E-07 Reproductive, Developmental 2.40E-02 3.27E-03 2.73E-02
TCDD-TEQ 4.09E-05 5.58E-06 4.65E-05 Reproductive, Developmental 4.55E+00 6.20E-01 5.17E+00
Thallium NA NA NA Hair 5.32E-03 NA 5.32E-03
TPH C19-C40 NA NA NA Gastrointestinal 3.53E-04 1.60E-04 5.13E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.48E-02 6.72E-03 2.15E-02
Trichloroethene 1.21E-11 NA 1.21E-11 Thyroid 1.47E-06 NA 1.47E-06
Vanadium NA NA NA Hair 2.32E-03 NA 2.32E-03

RM6-9East Exposure Medium Total (Total PCBs) (a) 4.47E-05 7.71E-06 5.24E-05 4.69E+00 6.87E-01 5.38E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.49E-05 7.73E-06 5.26E-05 4.71E+00 6.88E-01 5.40E+00
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TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 1.99E-03 NA 1.99E-03

Sediment Antimony NA NA NA Mortality, Blood 1.04E-03 NA 1.04E-03
Arsenic, total 1.66E-07 3.78E-08 2.04E-07 Skin, Vascular 4.32E-03 9.81E-04 5.30E-03
Benzene 3.36E-13 NA 3.36E-13 Immune 1.78E-08 NA 1.78E-08
Benzo(a)anthracene 2.71E-07 1.60E-07 4.31E-07 NA NA NA NA
Benzo(a)pyrene 2.93E-06 1.73E-06 4.66E-06 NA NA NA NA
Benzo(b)fluoranthene 3.66E-07 2.16E-07 5.82E-07 NA NA NA NA
Benzo(k)fluoranthene 1.72E-08 1.02E-08 2.74E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.09E-08 4.97E-09 1.59E-08 Liver 4.56E-04 2.07E-04 6.63E-04
C2-Benzanthracene/chrysenes 1.57E-09 9.30E-10 2.50E-09 Liver, Kidney 1.50E-05 8.85E-06 2.38E-05
Cadmium, diet NA NA NA Kidney 1.09E-03 1.98E-04 1.28E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.75E-05 NA 2.75E-05
Chrysene 2.39E-09 1.41E-09 3.80E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 5.15E-03 NA 5.15E-03
Copper NA NA NA Gastrointestinal 8.54E-04 NA 8.54E-04
Dibenz(a,h)anthracene 2.50E-07 1.48E-07 3.98E-07 NA NA NA NA
Dieldrin 2.16E-09 9.82E-10 3.14E-09 Liver 3.15E-05 1.43E-05 4.58E-05
Indeno(1,2,3-cd)pyrene 1.13E-07 6.67E-08 1.80E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.85E-03 NA 4.85E-03
Mercury, inorganic NA NA NA Immune 2.13E-03 NA 2.13E-03
Naphthalene NA NA NA Body Weight 5.95E-06 3.51E-06 9.46E-06
PCBs (non DLC) 1.24E-07 7.88E-08 2.03E-07 Eye, Nails, Immune 3.61E-02 2.30E-02 5.91E-02
PCBs, total 1.30E-07 8.27E-08 2.13E-07 Eye, Nails, Immune 3.79E-02 2.41E-02 6.20E-02
PCB-TEQ 1.26E-07 1.72E-08 1.44E-07 Reproductive, Developmental 1.40E-02 1.91E-03 1.60E-02
TCDD-TEQ 6.68E-06 9.11E-07 7.59E-06 Reproductive, Developmental 7.42E-01 1.01E-01 8.43E-01
Thallium NA NA NA Hair 3.39E-03 NA 3.39E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.56E-04 7.11E-05 2.28E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.43E-03 2.47E-03 7.89E-03
Trichloroethene 2.08E-11 NA 2.08E-11 Thyroid 2.51E-06 NA 2.51E-06
Vanadium NA NA NA Hair 1.13E-03 NA 1.13E-03

RM9-12 Exposure Medium Total (Total PCBs) (a) 1.09E-05 3.37E-06 1.43E-05 8.12E-01 1.29E-01 9.42E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.11E-05 3.38E-06 1.44E-05 8.24E-01 1.30E-01 9.55E-01
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TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 1.70E-03 NA 1.70E-03

Sediment Antimony NA NA NA Mortality, Blood 4.58E-04 NA 4.58E-04
Arsenic, total 6.80E-08 1.55E-08 8.35E-08 Skin, Vascular 1.76E-03 4.01E-04 2.16E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.42E-07 8.36E-08 2.25E-07 NA NA NA NA
Benzo(a)pyrene 1.67E-06 9.89E-07 2.66E-06 NA NA NA NA
Benzo(b)fluoranthene 2.06E-07 1.22E-07 3.28E-07 NA NA NA NA
Benzo(k)fluoranthene 9.53E-09 5.63E-09 1.52E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.84E-09 1.29E-09 4.13E-09 Liver 1.18E-04 5.38E-05 1.72E-04
C2-Benzanthracene/chrysenes 9.14E-10 5.40E-10 1.45E-09 Liver, Kidney 8.69E-06 5.14E-06 1.38E-05
Cadmium, diet NA NA NA Kidney 8.63E-04 1.57E-04 1.02E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 9.74E-06 NA 9.74E-06
Chrysene 1.98E-09 1.17E-09 3.15E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 4.57E-03 NA 4.57E-03
Copper NA NA NA Gastrointestinal 5.81E-04 NA 5.81E-04
Dibenz(a,h)anthracene 1.81E-07 1.07E-07 2.88E-07 NA NA NA NA
Dieldrin 1.97E-09 8.97E-10 2.87E-09 Liver 2.88E-05 1.31E-05 4.19E-05
Indeno(1,2,3-cd)pyrene 1.04E-07 6.15E-08 1.66E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.05E-03 NA 5.05E-03
Mercury, inorganic NA NA NA Immune 1.42E-03 NA 1.42E-03
Naphthalene NA NA NA Body Weight 3.90E-06 2.30E-06 6.20E-06
PCBs (non DLC) 1.05E-07 6.67E-08 1.72E-07 Eye, Nails, Immune 3.06E-02 1.95E-02 5.00E-02
PCBs, total 1.09E-07 6.92E-08 1.78E-07 Eye, Nails, Immune 3.17E-02 2.02E-02 5.19E-02
PCB-TEQ 5.20E-08 7.09E-09 5.91E-08 Reproductive, Developmental 5.78E-03 7.87E-04 6.56E-03
TCDD-TEQ 1.27E-06 1.73E-07 1.44E-06 Reproductive, Developmental 1.41E-01 1.92E-02 1.60E-01
Thallium NA NA NA Hair 2.14E-03 NA 2.14E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.31E-04 5.97E-05 1.91E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.92E-03 1.78E-03 5.70E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.13E-03 NA 1.13E-03

RM12-15 Exposure Medium Total (Total PCBs) (a) 3.77E-06 1.63E-06 5.40E-06 1.96E-01 4.18E-02 2.38E-01
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.82E-06 1.63E-06 5.45E-06 2.01E-01 4.19E-02 2.43E-01
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TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 9.05E-04 NA 9.05E-04

Sediment Antimony NA NA NA Mortality, Blood 2.03E-03 NA 2.03E-03
Arsenic, total 6.84E-08 1.55E-08 8.39E-08 Skin, Vascular 1.77E-03 4.03E-04 2.18E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.29E-07 1.35E-07 3.64E-07 NA NA NA NA
Benzo(a)pyrene 2.65E-06 1.57E-06 4.22E-06 NA NA NA NA
Benzo(b)fluoranthene 2.65E-07 1.57E-07 4.22E-07 NA NA NA NA
Benzo(k)fluoranthene 1.20E-08 7.09E-09 1.91E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.54E-10 1.15E-10 3.69E-10 Liver 1.06E-05 4.81E-06 1.54E-05
C2-Benzanthracene/chrysenes 1.47E-09 8.68E-10 2.34E-09 Liver, Kidney 1.40E-05 8.26E-06 2.22E-05
Cadmium, diet NA NA NA Kidney 2.56E-04 4.65E-05 3.02E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 3.92E-06 NA 3.92E-06
Chrysene 2.77E-09 1.64E-09 4.41E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.81E-03 NA 2.81E-03
Copper NA NA NA Gastrointestinal 3.38E-04 NA 3.38E-04
Dibenz(a,h)anthracene 4.88E-07 2.88E-07 7.76E-07 NA NA NA NA
Dieldrin 2.10E-09 9.53E-10 3.05E-09 Liver 3.06E-05 1.39E-05 4.45E-05
Indeno(1,2,3-cd)pyrene 1.23E-07 7.29E-08 1.96E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.30E-03 NA 3.30E-03
Mercury, inorganic NA NA NA Immune 3.41E-04 NA 3.41E-04
Naphthalene NA NA NA Body Weight 4.85E-06 2.87E-06 7.72E-06
PCBs (non DLC) 3.81E-08 2.42E-08 6.23E-08 Eye, Nails, Immune 1.11E-02 7.06E-03 1.82E-02
PCBs, total 4.24E-08 2.70E-08 6.93E-08 Eye, Nails, Immune 1.24E-02 7.86E-03 2.02E-02
PCB-TEQ 5.12E-08 6.98E-09 5.82E-08 Reproductive, Developmental 5.69E-03 7.75E-04 6.46E-03
TCDD-TEQ 1.77E-08 2.41E-09 2.01E-08 Reproductive, Developmental 1.96E-03 2.68E-04 2.23E-03
Thallium NA NA NA Hair 1.60E-03 NA 1.60E-03
TPH C19-C40 NA NA NA Gastrointestinal 9.64E-05 4.38E-05 1.40E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.21E-03 1.46E-03 4.66E-03
Trichloroethene 1.04E-12 NA 1.04E-12 Thyroid 1.26E-07 NA 1.26E-07
Vanadium NA NA NA Hair 5.32E-04 NA 5.32E-04

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 3.91E-06 2.28E-06 6.18E-06 3.16E-02 1.01E-02 4.17E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.95E-06 2.28E-06 6.23E-06 3.60E-02 1.01E-02 4.61E-02

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 2.33E-08 3.22E-06 3.24E-06 1.24E-03 4.65E-02 4.78E-02
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.35E-08 3.23E-06 3.25E-06 1.26E-03 4.78E-02 4.91E-02
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TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 1.18E-05 5.25E-01

PCB-TEQ & PCBs (non DLC) (b) 1.19E-05 5.36E-01

River Mile 3-6

Total PCBs (a) 1.00E-05 2.77E-01

PCB-TEQ & PCBs (non DLC) (b) 1.01E-05 2.84E-01

River Mile 6-9

Total PCBs (a) 4.17E-05 3.75E+00

PCB-TEQ & PCBs (non DLC) (b) 4.20E-05 3.77E+00

River Mile 6-9 East Bank

Total PCBs (a) 5.56E-05 5.43E+00

PCB-TEQ & PCBs (non DLC) (b) 5.59E-05 5.45E+00

River Mile 9-12

Total PCBs (a) 1.75E-05 9.89E-01

PCB-TEQ & PCBs (non DLC) (b) 1.77E-05 1.00E+00

River Mile 12-15

Total PCBs (a) 8.64E-06 2.86E-01

PCB-TEQ & PCBs (non DLC) (b) 8.70E-06 2.92E-01

River Mile 15-17.4

Total PCBs (a) 9.42E-06 8.94E-02

PCB-TEQ & PCBs (non DLC) (b) 9.49E-06 9.51E-02
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TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 5.63E-03 2.37E-03 8.00E-03 Blood 5.63E-03 2.37E-03 8.00E-03

Body Weight 5.41E-06 3.19E-06 8.60E-06 Body Weight 5.41E-06 3.19E-06 8.60E-06

Developmental 3.51E-01 9.09E-02 4.42E-01 Developmental 3.60E-01 9.37E-02 4.54E-01

Eye 2.77E-02 2.02E-02 4.79E-02 Eye 2.63E-02 1.92E-02 4.56E-02

Gastrointestinal 9.54E-04 6.95E-05 1.02E-03 Gastrointestinal 9.54E-04 6.95E-05 1.02E-03

Hair 5.26E-03 4.65E-06 5.26E-03 Hair 5.26E-03 4.65E-06 5.26E-03

Immune 2.95E-02 2.02E-02 4.97E-02 Immune 2.82E-02 1.92E-02 4.74E-02

Kidney 5.75E-03 2.45E-03 8.20E-03 Kidney 5.75E-03 2.45E-03 8.20E-03

Liver 5.25E-03 2.50E-03 7.75E-03 Liver 5.25E-03 2.50E-03 7.75E-03

Mortality 5.19E-04 4.29E-05 5.62E-04 Mortality 5.19E-04 4.29E-05 5.62E-04

Nails 2.77E-02 2.02E-02 4.79E-02 Nails 2.63E-02 1.92E-02 4.56E-02

Neurological 5.71E-03 4.73E-04 6.18E-03 Neurological 5.71E-03 4.73E-04 6.18E-03

No effects observed 1.66E-05 7.25E-07 1.73E-05 No effects observed 1.66E-05 7.25E-07 1.73E-05

None reported 5.43E-04 0.00E+00 5.43E-04 None reported 5.43E-04 0.00E+00 5.43E-04

Reproductive 3.51E-01 9.09E-02 4.42E-01 Reproductive 3.60E-01 9.37E-02 4.54E-01

Skin 4.71E-03 1.04E-03 5.75E-03 Skin 4.71E-03 1.04E-03 5.75E-03

Thyroid 6.14E-03 5.23E-05 6.19E-03 Thyroid 6.14E-03 5.23E-05 6.19E-03

Vascular 4.71E-03 1.04E-03 5.75E-03 Vascular 4.71E-03 1.04E-03 5.75E-03

River Mile 
0-3

Page 9 of 15 AECOM

Final

July 2017



TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 7.49E-03 2.83E-03 1.03E-02 Blood 7.49E-03 2.83E-03 1.03E-02

Body Weight 1.36E-05 8.04E-06 2.17E-05 Body Weight 1.36E-05 8.04E-06 2.17E-05

Developmental 1.45E-01 6.30E-02 2.08E-01 Developmental 1.52E-01 6.52E-02 2.17E-01

Eye 1.53E-02 1.23E-02 2.77E-02 Eye 1.45E-02 1.17E-02 2.62E-02

Gastrointestinal 1.16E-03 8.38E-05 1.24E-03 Gastrointestinal 1.16E-03 8.38E-05 1.24E-03

Hair 5.56E-03 4.65E-06 5.57E-03 Hair 5.56E-03 4.65E-06 5.57E-03

Immune 1.73E-02 1.23E-02 2.96E-02 Immune 1.64E-02 1.17E-02 2.81E-02

Kidney 7.23E-03 3.01E-03 1.02E-02 Kidney 7.23E-03 3.01E-03 1.02E-02

Liver 6.76E-03 3.20E-03 9.96E-03 Liver 6.76E-03 3.20E-03 9.96E-03

Mortality 1.35E-03 4.29E-05 1.39E-03 Mortality 1.35E-03 4.29E-05 1.39E-03

Nails 1.53E-02 1.23E-02 2.77E-02 Nails 1.45E-02 1.17E-02 2.62E-02

Neurological 6.69E-03 4.73E-04 7.16E-03 Neurological 6.69E-03 4.73E-04 7.16E-03

No effects observed 1.88E-05 7.25E-07 1.95E-05 No effects observed 1.88E-05 7.25E-07 1.95E-05

None reported 3.76E-04 0.00E+00 3.76E-04 None reported 3.76E-04 0.00E+00 3.76E-04

Reproductive 1.45E-01 6.30E-02 2.08E-01 Reproductive 1.52E-01 6.52E-02 2.17E-01

Skin 4.12E-03 9.05E-04 5.02E-03 Skin 4.12E-03 9.05E-04 5.02E-03

Thyroid 6.62E-03 5.23E-05 6.67E-03 Thyroid 6.62E-03 5.23E-05 6.67E-03

Vascular 4.12E-03 9.05E-04 5.02E-03 Vascular 4.12E-03 9.05E-04 5.02E-03

River Mile 
3-6
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TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.24E-02 5.18E-03 1.76E-02 Blood 1.24E-02 5.18E-03 1.76E-02

Body Weight 3.20E-05 1.89E-05 5.08E-05 Body Weight 3.20E-05 1.89E-05 5.08E-05

Developmental 3.11E+00 4.68E-01 3.58E+00 Developmental 3.14E+00 4.72E-01 3.61E+00

Eye 6.82E-02 4.60E-02 1.14E-01 Eye 6.49E-02 4.37E-02 1.09E-01

Gastrointestinal 1.74E-03 1.23E-04 1.86E-03 Gastrointestinal 1.74E-03 1.23E-04 1.86E-03

Hair 6.52E-03 4.65E-06 6.52E-03 Hair 6.52E-03 4.65E-06 6.52E-03

Immune 7.18E-02 4.60E-02 1.18E-01 Immune 6.84E-02 4.37E-02 1.12E-01

Kidney 1.32E-02 5.49E-03 1.87E-02 Kidney 1.32E-02 5.49E-03 1.87E-02

Liver 1.17E-02 5.45E-03 1.72E-02 Liver 1.17E-02 5.45E-03 1.72E-02

Mortality 1.08E-03 4.29E-05 1.12E-03 Mortality 1.08E-03 4.29E-05 1.12E-03

Nails 6.82E-02 4.60E-02 1.14E-01 Nails 6.49E-02 4.37E-02 1.09E-01

Neurological 8.14E-03 4.73E-04 8.61E-03 Neurological 8.14E-03 4.73E-04 8.61E-03

No effects observed 4.13E-05 7.25E-07 4.20E-05 No effects observed 4.13E-05 7.25E-07 4.20E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.11E+00 4.68E-01 3.58E+00 Reproductive 3.14E+00 4.72E-01 3.61E+00

Skin 5.97E-03 1.32E-03 7.29E-03 Skin 5.97E-03 1.32E-03 7.29E-03

Thyroid 6.41E-03 5.23E-05 6.46E-03 Thyroid 6.41E-03 5.23E-05 6.46E-03

Vascular 5.97E-03 1.32E-03 7.29E-03 Vascular 5.97E-03 1.32E-03 7.29E-03

River Mile 
6-9
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TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.61E-02 6.76E-03 2.29E-02 Blood 1.61E-02 6.76E-03 2.29E-02

Body Weight 6.20E-06 3.66E-06 9.86E-06 Body Weight 6.20E-06 3.66E-06 9.86E-06

Developmental 4.55E+00 6.63E-01 5.21E+00 Developmental 4.57E+00 6.68E-01 5.24E+00

Eye 9.13E-02 6.06E-02 1.52E-01 Eye 8.68E-02 5.77E-02 1.44E-01

Gastrointestinal 1.97E-03 1.60E-04 2.13E-03 Gastrointestinal 1.97E-03 1.60E-04 2.13E-03

Hair 7.69E-03 4.65E-06 7.69E-03 Hair 7.69E-03 4.65E-06 7.69E-03

Immune 9.58E-02 6.07E-02 1.56E-01 Immune 9.13E-02 5.77E-02 1.49E-01

Kidney 1.74E-02 7.20E-03 2.46E-02 Kidney 1.74E-02 7.20E-03 2.46E-02

Liver 1.53E-02 7.08E-03 2.24E-02 Liver 1.53E-02 7.08E-03 2.24E-02

Mortality 1.35E-03 4.29E-05 1.40E-03 Mortality 1.35E-03 4.29E-05 1.40E-03

Nails 9.13E-02 6.06E-02 1.52E-01 Nails 8.68E-02 5.77E-02 1.44E-01

Neurological 7.65E-03 4.73E-04 8.12E-03 Neurological 7.65E-03 4.73E-04 8.12E-03

No effects observed 5.58E-05 7.25E-07 5.66E-05 No effects observed 5.58E-05 7.25E-07 5.66E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 4.55E+00 6.63E-01 5.21E+00 Reproductive 4.57E+00 6.68E-01 5.24E+00

Skin 7.10E-03 1.58E-03 8.68E-03 Skin 7.10E-03 1.58E-03 8.68E-03

Thyroid 6.53E-03 5.23E-05 6.58E-03 Thyroid 6.53E-03 5.23E-05 6.58E-03

Vascular 7.10E-03 1.58E-03 8.68E-03 Vascular 7.10E-03 1.58E-03 8.68E-03

River Mile 
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TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 6.54E-03 2.51E-03 9.05E-03 Blood 6.54E-03 2.51E-03 9.05E-03

Body Weight 5.95E-06 3.51E-06 9.46E-06 Body Weight 5.95E-06 3.51E-06 9.46E-06

Developmental 7.43E-01 1.44E-01 8.87E-01 Developmental 7.57E-01 1.48E-01 9.05E-01

Eye 3.80E-02 2.67E-02 6.47E-02 Eye 3.62E-02 2.55E-02 6.17E-02

Gastrointestinal 1.01E-03 7.11E-05 1.08E-03 Gastrointestinal 1.01E-03 7.11E-05 1.08E-03

Hair 4.58E-03 4.65E-06 4.58E-03 Hair 4.58E-03 4.65E-06 4.58E-03

Immune 4.01E-02 2.67E-02 6.68E-02 Immune 3.83E-02 2.55E-02 6.38E-02

Kidney 6.53E-03 2.67E-03 9.20E-03 Kidney 6.53E-03 2.67E-03 9.20E-03

Liver 5.94E-03 2.81E-03 8.75E-03 Liver 5.94E-03 2.81E-03 8.75E-03

Mortality 1.11E-03 4.29E-05 1.16E-03 Mortality 1.11E-03 4.29E-05 1.16E-03

Nails 3.80E-02 2.67E-02 6.47E-02 Nails 3.62E-02 2.55E-02 6.17E-02

Neurological 7.05E-03 4.73E-04 7.52E-03 Neurological 7.05E-03 4.73E-04 7.52E-03

No effects observed 2.76E-05 7.25E-07 2.83E-05 No effects observed 2.76E-05 7.25E-07 2.83E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 7.43E-01 1.44E-01 8.87E-01 Reproductive 7.57E-01 1.48E-01 9.05E-01

Skin 4.54E-03 1.00E-03 5.54E-03 Skin 4.54E-03 1.00E-03 5.54E-03

Thyroid 5.24E-03 5.23E-05 5.29E-03 Thyroid 5.24E-03 5.23E-05 5.29E-03

Vascular 4.54E-03 1.00E-03 5.54E-03 Vascular 4.54E-03 1.00E-03 5.54E-03

River Mile 
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TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 4.45E-03 1.82E-03 6.27E-03 Blood 4.45E-03 1.82E-03 6.27E-03

Body Weight 3.90E-06 2.30E-06 6.20E-06 Body Weight 3.90E-06 2.30E-06 6.20E-06

Developmental 1.47E-01 6.32E-02 2.10E-01 Developmental 1.47E-01 6.46E-02 2.12E-01

Eye 6.24E-02 4.23E-02 1.05E-01 Eye 6.24E-02 4.21E-02 1.05E-01

Gastrointestinal 7.13E-04 5.97E-05 7.72E-04 Gastrointestinal 7.13E-04 5.97E-05 7.72E-04

Hair 3.32E-03 4.65E-06 3.32E-03 Hair 3.32E-03 4.65E-06 3.32E-03

Immune 6.38E-02 4.23E-02 1.06E-01 Immune 6.38E-02 4.21E-02 1.06E-01

Kidney 4.79E-03 1.94E-03 6.73E-03 Kidney 4.79E-03 1.94E-03 6.73E-03

Liver 4.08E-03 1.97E-03 6.05E-03 Liver 4.08E-03 1.97E-03 6.05E-03

Mortality 5.29E-04 4.29E-05 5.72E-04 Mortality 5.29E-04 4.29E-05 5.72E-04

Nails 6.24E-02 4.23E-02 1.05E-01 Nails 6.24E-02 4.21E-02 1.05E-01

Neurological 6.96E-03 4.73E-04 7.43E-03 Neurological 6.96E-03 4.73E-04 7.43E-03

No effects observed 9.84E-06 7.25E-07 1.06E-05 No effects observed 9.84E-06 7.25E-07 1.06E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.47E-01 6.32E-02 2.10E-01 Reproductive 1.47E-01 6.46E-02 2.12E-01

Skin 1.99E-03 4.21E-04 2.41E-03 Skin 1.99E-03 4.21E-04 2.41E-03

Thyroid 4.66E-03 5.23E-05 4.71E-03 Thyroid 4.66E-03 5.23E-05 4.71E-03

Vascular 1.99E-03 4.21E-04 2.41E-03 Vascular 1.99E-03 4.21E-04 2.41E-03

River Mile 
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TABLE 9.28.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 5.31E-03 1.50E-03 6.81E-03 Blood 5.31E-03 1.50E-03 6.81E-03

Body Weight 4.85E-06 2.87E-06 7.72E-06 Body Weight 4.85E-06 2.87E-06 7.72E-06

Developmental 2.50E-03 4.35E-02 4.60E-02 Developmental 8.21E-03 4.56E-02 5.39E-02

Eye 1.24E-02 1.05E-02 2.29E-02 Eye 1.11E-02 9.55E-03 2.07E-02

Gastrointestinal 4.35E-04 4.38E-05 4.79E-04 Gastrointestinal 4.35E-04 4.38E-05 4.79E-04

Hair 2.18E-03 4.65E-06 2.19E-03 Hair 2.18E-03 4.65E-06 2.19E-03

Immune 1.28E-02 1.05E-02 2.32E-02 Immune 1.15E-02 9.56E-03 2.10E-02

Kidney 3.48E-03 1.51E-03 4.99E-03 Kidney 3.48E-03 1.51E-03 4.99E-03

Liver 3.27E-03 1.60E-03 4.87E-03 Liver 3.27E-03 1.60E-03 4.87E-03

Mortality 2.10E-03 4.29E-05 2.15E-03 Mortality 2.10E-03 4.29E-05 2.15E-03

Nails 1.24E-02 1.05E-02 2.29E-02 Nails 1.11E-02 9.55E-03 2.07E-02

Neurological 4.41E-03 4.73E-04 4.89E-03 Neurological 4.41E-03 4.73E-04 4.89E-03

No effects observed 4.03E-06 7.25E-07 4.75E-06 No effects observed 4.03E-06 7.25E-07 4.75E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.50E-03 4.35E-02 4.60E-02 Reproductive 8.21E-03 4.56E-02 5.39E-02

Skin 2.00E-03 4.23E-04 2.42E-03 Skin 2.00E-03 4.23E-04 2.42E-03

Thyroid 2.89E-03 5.23E-05 2.95E-03 Thyroid 2.89E-03 5.23E-05 2.95E-03

Vascular 2.00E-03 4.23E-04 2.42E-03 Vascular 2.00E-03 4.23E-04 2.42E-03

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 1.18E-03 NA 1.18E-03
Sediment Antimony NA NA NA Mortality, Blood 2.20E-04 NA 2.20E-04

Arsenic, total 1.70E-07 1.50E-07 3.20E-07 Skin, Vascular 2.20E-03 1.95E-03 4.15E-03
Benzene 5.42E-13 NA 5.42E-13 Immune 1.44E-08 NA 1.44E-08
Benzo(a)anthracene 8.68E-08 2.00E-07 2.87E-07 NA NA NA NA
Benzo(a)pyrene 1.18E-06 2.71E-06 3.89E-06 NA NA NA NA
Benzo(b)fluoranthene 1.19E-07 2.74E-07 3.93E-07 NA NA NA NA
Benzo(k)fluoranthene 6.56E-09 1.51E-08 2.17E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.95E-09 3.47E-09 5.42E-09 Liver 4.07E-05 7.22E-05 1.13E-04
C2-Benzanthracene/chrysenes 9.29E-10 2.14E-09 3.07E-09 Liver, Kidney 7.42E-06 1.71E-05 2.45E-05
Cadmium, diet NA NA NA Kidney 3.06E-04 2.17E-04 5.23E-04
Chromium, hexavalent 1.71E-07 NA 1.71E-07 None reported 2.66E-04 NA 2.66E-04
Chromium, total NA NA NA No effects observed 8.08E-06 NA 8.08E-06
Chrysene 1.17E-09 2.71E-09 3.88E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.97E-03 NA 2.97E-03
Copper NA NA NA Gastrointestinal 3.93E-04 NA 3.93E-04
Dibenz(a,h)anthracene 1.34E-07 3.08E-07 4.42E-07 NA NA NA NA
Dieldrin 2.29E-09 4.06E-09 6.35E-09 Liver 1.67E-05 2.96E-05 4.63E-05
Indeno(1,2,3-cd)pyrene 6.36E-08 1.47E-07 2.10E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.52E-03 NA 1.52E-03
Mercury, inorganic NA NA NA Immune 8.90E-04 NA 8.90E-04
Naphthalene NA NA NA Body Weight 2.65E-06 6.11E-06 8.77E-06
PCBs (non DLC) 8.84E-08 2.20E-07 3.08E-07 Eye, Nails, Immune 1.29E-02 3.20E-02 4.49E-02
PCBs, total 9.30E-08 2.31E-07 3.24E-07 Eye, Nails, Immune 1.36E-02 3.37E-02 4.73E-02
PCB-TEQ 8.61E-08 4.58E-08 1.32E-07 Reproductive, Developmental 4.78E-03 2.55E-03 7.33E-03
TCDD-TEQ 3.09E-06 1.65E-06 4.74E-06 Reproductive, Developmental 1.72E-01 9.14E-02 2.63E-01
Thallium NA NA NA Hair 1.95E-03 NA 1.95E-03
TPH C19-C40 NA NA NA Gastrointestinal 7.50E-05 1.33E-04 2.08E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.51E-03 4.45E-03 6.96E-03
Trichloroethene 4.25E-12 NA 4.25E-12 Thyroid 4.32E-07 NA 4.32E-07
Vanadium NA NA NA Hair 6.01E-04 NA 6.01E-04

RM0-3 Exposure Medium Total (Total PCBs) (a) 5.12E-06 5.70E-06 1.08E-05 2.00E-01 1.32E-01 3.32E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.20E-06 5.73E-06 1.09E-05 2.05E-01 1.33E-01 3.37E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 1.22E-03 NA 1.22E-03

Sediment Antimony NA NA NA Mortality, Blood 6.27E-04 NA 6.27E-04
Arsenic, total 1.47E-07 1.31E-07 2.78E-07 Skin, Vascular 1.91E-03 1.69E-03 3.60E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.50E-07 3.46E-07 4.95E-07 NA NA NA NA
Benzo(a)pyrene 1.26E-06 2.91E-06 4.17E-06 NA NA NA NA
Benzo(b)fluoranthene 1.41E-07 3.25E-07 4.67E-07 NA NA NA NA
Benzo(k)fluoranthene 6.33E-09 1.46E-08 2.09E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.26E-08 2.23E-08 3.49E-08 Liver 2.62E-04 4.65E-04 7.27E-04
C2-Benzanthracene/chrysenes 3.63E-09 8.38E-09 1.20E-08 Liver, Kidney 2.90E-05 6.70E-05 9.60E-05
Cadmium, diet NA NA NA Kidney 5.03E-04 3.57E-04 8.61E-04
Chromium, hexavalent 1.19E-07 NA 1.19E-07 None reported 1.85E-04 NA 1.85E-04
Chromium, total NA NA NA No effects observed 9.18E-06 NA 9.18E-06
Chrysene 2.25E-09 5.20E-09 7.45E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 3.20E-03 NA 3.20E-03
Copper NA NA NA Gastrointestinal 4.78E-04 NA 4.78E-04
Dibenz(a,h)anthracene 1.31E-07 3.03E-07 4.35E-07 NA NA NA NA
Dieldrin 1.52E-09 2.70E-09 4.22E-09 Liver 1.11E-05 1.97E-05 3.08E-05
Indeno(1,2,3-cd)pyrene 7.46E-08 1.72E-07 2.47E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.96E-03 NA 1.96E-03
Mercury, inorganic NA NA NA Immune 9.52E-04 NA 9.52E-04
Naphthalene NA NA NA Body Weight 6.68E-06 1.54E-05 2.21E-05
PCBs (non DLC) 4.86E-08 1.21E-07 1.69E-07 Eye, Nails, Immune 7.09E-03 1.76E-02 2.47E-02
PCBs, total 5.14E-08 1.28E-07 1.79E-07 Eye, Nails, Immune 7.50E-03 1.86E-02 2.61E-02
PCB-TEQ 5.84E-08 3.11E-08 8.95E-08 Reproductive, Developmental 3.24E-03 1.73E-03 4.97E-03
TCDD-TEQ 1.28E-06 6.81E-07 1.96E-06 Reproductive, Developmental 7.10E-02 3.78E-02 1.09E-01
Thallium NA NA NA Hair 2.10E-03 NA 2.10E-03
TPH C19-C40 NA NA NA Gastrointestinal 9.04E-05 1.60E-04 2.51E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.01E-03 5.34E-03 8.35E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 6.07E-04 NA 6.07E-04

RM3-6 Exposure Medium Total (Total PCBs) (a) 3.38E-06 5.05E-06 8.42E-06 9.57E-02 6.46E-02 1.60E-01
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-06 5.07E-06 8.50E-06 9.85E-02 6.53E-02 1.64E-01
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 1.29E-03 NA 1.29E-03

Sediment Antimony NA NA NA Mortality, Blood 4.93E-04 NA 4.93E-04
Arsenic, total 2.17E-07 1.93E-07 4.10E-07 Skin, Vascular 2.82E-03 2.50E-03 5.31E-03
Benzene 2.52E-13 NA 2.52E-13 Immune 6.68E-09 NA 6.68E-09
Benzo(a)anthracene 1.05E-07 2.42E-07 3.46E-07 NA NA NA NA
Benzo(a)pyrene 1.58E-06 3.66E-06 5.24E-06 NA NA NA NA
Benzo(b)fluoranthene 1.96E-07 4.52E-07 6.47E-07 NA NA NA NA
Benzo(k)fluoranthene 6.85E-09 1.58E-08 2.26E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.93E-09 1.23E-08 1.92E-08 Liver 1.44E-04 2.56E-04 4.00E-04
C2-Benzanthracene/chrysenes 1.80E-09 4.14E-09 5.94E-09 Liver, Kidney 1.44E-05 3.31E-05 4.75E-05
Cadmium, diet NA NA NA Kidney 9.02E-04 6.40E-04 1.54E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.02E-05 NA 2.02E-05
Chrysene 1.46E-09 3.37E-09 4.84E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 3.10E-03 NA 3.10E-03
Copper NA NA NA Gastrointestinal 7.19E-04 NA 7.19E-04
Dibenz(a,h)anthracene 2.21E-07 5.09E-07 7.29E-07 NA NA NA NA
Dieldrin 6.28E-09 1.12E-08 1.74E-08 Liver 4.58E-05 8.13E-05 1.27E-04
Indeno(1,2,3-cd)pyrene 8.39E-08 1.94E-07 2.77E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.59E-03 NA 2.59E-03
Mercury, inorganic NA NA NA Immune 1.73E-03 NA 1.73E-03
Naphthalene NA NA NA Body Weight 1.57E-05 3.61E-05 5.18E-05
PCBs (non DLC) 2.18E-07 5.42E-07 7.60E-07 Eye, Nails, Immune 3.18E-02 7.90E-02 1.11E-01
PCBs, total 2.29E-07 5.70E-07 7.99E-07 Eye, Nails, Immune 3.34E-02 8.31E-02 1.17E-01
PCB-TEQ 2.03E-07 1.08E-07 3.11E-07 Reproductive, Developmental 1.13E-02 6.01E-03 1.73E-02
TCDD-TEQ 2.75E-05 1.46E-05 4.21E-05 Reproductive, Developmental 1.53E+00 8.13E-01 2.34E+00
Thallium NA NA NA Hair 2.36E-03 NA 2.36E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.33E-04 2.35E-04 3.68E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.55E-03 9.84E-03 1.54E-02
Trichloroethene 1.01E-11 NA 1.01E-11 Thyroid 1.03E-06 NA 1.03E-06
Vanadium NA NA NA Hair 8.07E-04 NA 8.07E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 3.01E-05 2.05E-05 5.06E-05 1.58E+00 9.09E-01 2.49E+00
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.03E-05 2.06E-05 5.09E-05 1.59E+00 9.11E-01 2.50E+00
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 1.35E-03 NA 1.35E-03

Sediment Antimony NA NA NA Mortality, Blood 6.29E-04 NA 6.29E-04
Arsenic, total 2.60E-07 2.31E-07 4.91E-07 Skin, Vascular 3.37E-03 2.99E-03 6.36E-03
Benzene 2.52E-13 NA 2.52E-13 Immune 6.68E-09 NA 6.68E-09
Benzo(a)anthracene 1.11E-07 2.55E-07 3.66E-07 NA NA NA NA
Benzo(a)pyrene 1.32E-06 3.05E-06 4.37E-06 NA NA NA NA
Benzo(b)fluoranthene 1.60E-07 3.70E-07 5.30E-07 NA NA NA NA
Benzo(k)fluoranthene 7.36E-09 1.70E-08 2.43E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.80E-09 1.56E-08 2.44E-08 Liver 1.83E-04 3.25E-04 5.09E-04
C2-Benzanthracene/chrysenes 1.38E-09 3.18E-09 4.56E-09 Liver, Kidney 1.10E-05 2.54E-05 3.64E-05
Cadmium, diet NA NA NA Kidney 1.25E-03 8.90E-04 2.14E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.73E-05 NA 2.73E-05
Chrysene 1.53E-09 3.52E-09 5.05E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 3.16E-03 NA 3.16E-03
Copper NA NA NA Gastrointestinal 7.91E-04 NA 7.91E-04
Dibenz(a,h)anthracene 1.58E-07 3.64E-07 5.22E-07 NA NA NA NA
Dieldrin 9.21E-09 1.64E-08 2.56E-08 Liver 6.72E-05 1.19E-04 1.86E-04
Indeno(1,2,3-cd)pyrene 7.78E-08 1.79E-07 2.57E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.30E-03 NA 2.30E-03
Mercury, inorganic NA NA NA Immune 2.23E-03 NA 2.23E-03
Naphthalene NA NA NA Body Weight 3.04E-06 7.01E-06 1.01E-05
PCBs (non DLC) 2.92E-07 7.25E-07 1.02E-06 Eye, Nails, Immune 4.25E-02 1.06E-01 1.48E-01
PCBs, total 3.07E-07 7.62E-07 1.07E-06 Eye, Nails, Immune 4.47E-02 1.11E-01 1.56E-01
PCB-TEQ 2.12E-07 1.13E-07 3.25E-07 Reproductive, Developmental 1.18E-02 6.27E-03 1.80E-02
TCDD-TEQ 4.02E-05 2.14E-05 6.15E-05 Reproductive, Developmental 2.23E+00 1.19E+00 3.42E+00
Thallium NA NA NA Hair 2.61E-03 NA 2.61E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.73E-04 3.07E-04 4.80E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 7.25E-03 1.29E-02 2.01E-02
Trichloroethene 7.09E-12 NA 7.09E-12 Thyroid 7.19E-07 NA 7.19E-07
Vanadium NA NA NA Hair 1.14E-03 NA 1.14E-03

RM6-9East Exposure Medium Total (Total PCBs) (a) 4.26E-05 2.66E-05 6.92E-05 2.30E+00 1.32E+00 3.62E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.28E-05 2.67E-05 6.95E-05 2.31E+00 1.32E+00 3.63E+00
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 9.75E-04 NA 9.75E-04

Sediment Antimony NA NA NA Mortality, Blood 5.11E-04 NA 5.11E-04
Arsenic, total 1.63E-07 1.45E-07 3.08E-07 Skin, Vascular 2.12E-03 1.88E-03 3.99E-03
Benzene 3.29E-13 NA 3.29E-13 Immune 8.73E-09 NA 8.73E-09
Benzo(a)anthracene 1.58E-07 3.65E-07 5.23E-07 NA NA NA NA
Benzo(a)pyrene 1.71E-06 3.94E-06 5.65E-06 NA NA NA NA
Benzo(b)fluoranthene 2.14E-07 4.93E-07 7.07E-07 NA NA NA NA
Benzo(k)fluoranthene 1.01E-08 2.32E-08 3.33E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.07E-08 1.90E-08 2.98E-08 Liver 2.23E-04 3.97E-04 6.20E-04
C2-Benzanthracene/chrysenes 9.19E-10 2.12E-09 3.04E-09 Liver, Kidney 7.35E-06 1.69E-05 2.43E-05
Cadmium, diet NA NA NA Kidney 5.33E-04 3.78E-04 9.12E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.35E-05 NA 1.35E-05
Chrysene 1.40E-09 3.22E-09 4.61E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.52E-03 NA 2.52E-03
Copper NA NA NA Gastrointestinal 4.19E-04 NA 4.19E-04
Dibenz(a,h)anthracene 1.46E-07 3.37E-07 4.83E-07 NA NA NA NA
Dieldrin 2.12E-09 3.76E-09 5.88E-09 Liver 1.55E-05 2.74E-05 4.29E-05
Indeno(1,2,3-cd)pyrene 6.59E-08 1.52E-07 2.18E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.38E-03 NA 2.38E-03
Mercury, inorganic NA NA NA Immune 1.04E-03 NA 1.04E-03
Naphthalene NA NA NA Body Weight 2.92E-06 6.73E-06 9.65E-06
PCBs (non DLC) 1.22E-07 3.02E-07 4.23E-07 Eye, Nails, Immune 1.77E-02 4.40E-02 6.17E-02
PCBs, total 1.28E-07 3.17E-07 4.44E-07 Eye, Nails, Immune 1.86E-02 4.62E-02 6.48E-02
PCB-TEQ 1.24E-07 6.60E-08 1.90E-07 Reproductive, Developmental 6.88E-03 3.66E-03 1.05E-02
TCDD-TEQ 6.55E-06 3.49E-06 1.00E-05 Reproductive, Developmental 3.64E-01 1.94E-01 5.58E-01
Thallium NA NA NA Hair 1.66E-03 NA 1.66E-03
TPH C19-C40 NA NA NA Gastrointestinal 7.67E-05 1.36E-04 2.13E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.66E-03 4.72E-03 7.38E-03
Trichloroethene 1.22E-11 NA 1.22E-11 Thyroid 1.23E-06 NA 1.23E-06
Vanadium NA NA NA Hair 5.54E-04 NA 5.54E-04

RM9-12 Exposure Medium Total (Total PCBs) (a) 9.16E-06 9.29E-06 1.85E-05 3.98E-01 2.48E-01 6.46E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.28E-06 9.34E-06 1.86E-05 4.04E-01 2.49E-01 6.53E-01
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 8.34E-04 NA 8.34E-04

Sediment Antimony NA NA NA Mortality, Blood 2.25E-04 NA 2.25E-04
Arsenic, total 6.67E-08 5.92E-08 1.26E-07 Skin, Vascular 8.65E-04 7.67E-04 1.63E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 8.26E-08 1.91E-07 2.73E-07 NA NA NA NA
Benzo(a)pyrene 9.77E-07 2.25E-06 3.23E-06 NA NA NA NA
Benzo(b)fluoranthene 1.21E-07 2.78E-07 3.99E-07 NA NA NA NA
Benzo(k)fluoranthene 5.56E-09 1.28E-08 1.84E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.79E-09 4.94E-09 7.73E-09 Liver 5.80E-05 1.03E-04 1.61E-04
C2-Benzanthracene/chrysenes 5.34E-10 1.23E-09 1.76E-09 Liver, Kidney 4.26E-06 9.84E-06 1.41E-05
Cadmium, diet NA NA NA Kidney 4.23E-04 3.00E-04 7.24E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.77E-06 NA 4.77E-06
Chrysene 1.16E-09 2.67E-09 3.83E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.24E-03 NA 2.24E-03
Copper NA NA NA Gastrointestinal 2.85E-04 NA 2.85E-04
Dibenz(a,h)anthracene 1.06E-07 2.44E-07 3.50E-07 NA NA NA NA
Dieldrin 1.94E-09 3.44E-09 5.37E-09 Liver 1.41E-05 2.50E-05 3.92E-05
Indeno(1,2,3-cd)pyrene 6.08E-08 1.40E-07 2.01E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.47E-03 NA 2.47E-03
Mercury, inorganic NA NA NA Immune 6.99E-04 NA 6.99E-04
Naphthalene NA NA NA Body Weight 1.91E-06 4.41E-06 6.32E-06
PCBs (non DLC) 1.03E-07 2.56E-07 3.58E-07 Eye, Nails, Immune 1.50E-02 3.73E-02 5.23E-02
PCBs, total 1.07E-07 2.65E-07 3.72E-07 Eye, Nails, Immune 1.56E-02 3.87E-02 5.42E-02
PCB-TEQ 5.10E-08 2.71E-08 7.81E-08 Reproductive, Developmental 2.83E-03 1.51E-03 4.34E-03
TCDD-TEQ 1.24E-06 6.61E-07 1.90E-06 Reproductive, Developmental 6.90E-02 3.67E-02 1.06E-01
Thallium NA NA NA Hair 1.05E-03 NA 1.05E-03
TPH C19-C40 NA NA NA Gastrointestinal 6.44E-05 1.14E-04 1.79E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.92E-03 3.41E-03 5.33E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 5.54E-04 NA 5.54E-04

RM12-15 Exposure Medium Total (Total PCBs) (a) 2.77E-06 4.12E-06 6.89E-06 9.63E-02 8.01E-02 1.76E-01
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.82E-06 4.13E-06 6.96E-06 9.85E-02 8.02E-02 1.79E-01
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 4.44E-04 NA 4.44E-04

Sediment Antimony NA NA NA Mortality, Blood 9.97E-04 NA 9.97E-04
Arsenic, total 6.71E-08 5.95E-08 1.27E-07 Skin, Vascular 8.69E-04 7.71E-04 1.64E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.34E-07 3.08E-07 4.42E-07 NA NA NA NA
Benzo(a)pyrene 1.55E-06 3.57E-06 5.12E-06 NA NA NA NA
Benzo(b)fluoranthene 1.55E-07 3.57E-07 5.12E-07 NA NA NA NA
Benzo(k)fluoranthene 7.01E-09 1.62E-08 2.32E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.49E-10 4.42E-10 6.91E-10 Liver 5.19E-06 9.21E-06 1.44E-05
C2-Benzanthracene/chrysenes 8.58E-10 1.98E-09 2.84E-09 Liver, Kidney 6.86E-06 1.58E-05 2.27E-05
Cadmium, diet NA NA NA Kidney 1.25E-04 8.90E-05 2.14E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.92E-06 NA 1.92E-06
Chrysene 1.62E-09 3.74E-09 5.36E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 1.38E-03 NA 1.38E-03
Copper NA NA NA Gastrointestinal 1.66E-04 NA 1.66E-04
Dibenz(a,h)anthracene 2.85E-07 6.57E-07 9.42E-07 NA NA NA NA
Dieldrin 2.06E-09 3.65E-09 5.71E-09 Liver 1.50E-05 2.66E-05 4.16E-05
Indeno(1,2,3-cd)pyrene 7.20E-08 1.66E-07 2.38E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.62E-03 NA 1.62E-03
Mercury, inorganic NA NA NA Immune 1.67E-04 NA 1.67E-04
Naphthalene NA NA NA Body Weight 2.38E-06 5.49E-06 7.86E-06
PCBs (non DLC) 3.73E-08 9.28E-08 1.30E-07 Eye, Nails, Immune 5.45E-03 1.35E-02 1.90E-02
PCBs, total 4.16E-08 1.03E-07 1.45E-07 Eye, Nails, Immune 6.06E-03 1.51E-02 2.11E-02
PCB-TEQ 5.02E-08 2.67E-08 7.69E-08 Reproductive, Developmental 2.79E-03 1.48E-03 4.27E-03
TCDD-TEQ 1.73E-08 9.23E-09 2.66E-08 Reproductive, Developmental 9.63E-04 5.13E-04 1.48E-03
Thallium NA NA NA Hair 7.84E-04 NA 7.84E-04
TPH C19-C40 NA NA NA Gastrointestinal 4.73E-05 8.39E-05 1.31E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.57E-03 2.79E-03 4.36E-03
Trichloroethene 6.08E-13 NA 6.08E-13 Thyroid 6.16E-08 NA 6.16E-08
Vanadium NA NA NA Hair 2.61E-04 NA 2.61E-04

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 2.33E-06 5.26E-06 7.59E-06 1.55E-02 1.94E-02 3.48E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.38E-06 5.28E-06 7.66E-06 1.77E-02 1.93E-02 3.70E-02
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 3.81E-08 7.94E-06 7.98E-06 1.21E-03 8.91E-02 9.03E-02
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.86E-08 7.99E-06 8.03E-06 1.23E-03 9.15E-02 9.28E-02

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 1.88E-05 4.23E-01

PCB-TEQ & PCBs (non DLC) (b) 1.90E-05 4.30E-01

River Mile 3-6

Total PCBs (a) 1.64E-05 2.51E-01

PCB-TEQ & PCBs (non DLC) (b) 1.65E-05 2.57E-01

River Mile 6-9

Total PCBs (a) 5.86E-05 2.58E+00

PCB-TEQ & PCBs (non DLC) (b) 5.89E-05 2.60E+00

River Mile 6-9 East Bank

Total PCBs (a) 7.72E-05 3.71E+00

PCB-TEQ & PCBs (non DLC) (b) 7.75E-05 3.72E+00

River Mile 9-12

Total PCBs (a) 2.64E-05 7.36E-01

PCB-TEQ & PCBs (non DLC) (b) 2.67E-05 7.46E-01

River Mile 12-15

Total PCBs (a) 1.49E-05 2.67E-01

PCB-TEQ & PCBs (non DLC) (b) 1.50E-05 2.72E-01

River Mile 15-17.4

Total PCBs (a) 1.56E-05 1.25E-01

PCB-TEQ & PCBs (non DLC) (b) 1.57E-05 1.30E-01
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.80E-03 4.53E-03 7.33E-03 Blood 2.80E-03 4.53E-03 7.33E-03

Body Weight 2.65E-06 6.11E-06 8.77E-06 Body Weight 2.65E-06 6.11E-06 8.77E-06

Developmental 1.72E-01 1.74E-01 3.46E-01 Developmental 1.77E-01 1.79E-01 3.56E-01

Eye 1.36E-02 3.87E-02 5.23E-02 Eye 1.29E-02 3.68E-02 4.97E-02

Gastrointestinal 4.68E-04 1.33E-04 6.01E-04 Gastrointestinal 4.68E-04 1.33E-04 6.01E-04

Hair 2.60E-03 8.90E-06 2.61E-03 Hair 2.60E-03 8.90E-06 2.61E-03

Immune 1.45E-02 3.87E-02 5.32E-02 Immune 1.38E-02 3.68E-02 5.06E-02

Kidney 2.82E-03 4.68E-03 7.50E-03 Kidney 2.82E-03 4.68E-03 7.50E-03

Liver 2.58E-03 4.79E-03 7.37E-03 Liver 2.58E-03 4.79E-03 7.37E-03

Mortality 2.89E-04 8.22E-05 3.72E-04 Mortality 2.89E-04 8.22E-05 3.72E-04

Nails 1.36E-02 3.87E-02 5.23E-02 Nails 1.29E-02 3.68E-02 4.97E-02

Neurological 2.90E-03 9.06E-04 3.81E-03 Neurological 2.90E-03 9.06E-04 3.81E-03

No effects observed 8.18E-06 1.39E-06 9.57E-06 No effects observed 8.18E-06 1.39E-06 9.57E-06

None reported 2.66E-04 0.00E+00 2.66E-04 None reported 2.66E-04 0.00E+00 2.66E-04

Reproductive 1.72E-01 1.74E-01 3.46E-01 Reproductive 1.77E-01 1.79E-01 3.56E-01

Skin 2.42E-03 1.99E-03 4.41E-03 Skin 2.42E-03 1.99E-03 4.41E-03

Thyroid 3.05E-03 1.00E-04 3.15E-03 Thyroid 3.05E-03 1.00E-04 3.15E-03

Vascular 2.42E-03 1.99E-03 4.41E-03 Vascular 2.42E-03 1.99E-03 4.41E-03

River Mile 
0-3
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.71E-03 5.43E-03 9.13E-03 Blood 3.71E-03 5.43E-03 9.13E-03

Body Weight 6.68E-06 1.54E-05 2.21E-05 Body Weight 6.68E-06 1.54E-05 2.21E-05

Developmental 7.16E-02 1.21E-01 1.92E-01 Developmental 7.48E-02 1.25E-01 2.00E-01

Eye 7.55E-03 2.36E-02 3.12E-02 Eye 7.13E-03 2.24E-02 2.95E-02

Gastrointestinal 5.68E-04 1.60E-04 7.29E-04 Gastrointestinal 5.68E-04 1.60E-04 7.29E-04

Hair 2.75E-03 8.90E-06 2.76E-03 Hair 2.75E-03 8.90E-06 2.76E-03

Immune 8.50E-03 2.36E-02 3.21E-02 Immune 8.09E-03 2.24E-02 3.05E-02

Kidney 3.54E-03 5.77E-03 9.31E-03 Kidney 3.54E-03 5.77E-03 9.31E-03

Liver 3.32E-03 6.12E-03 9.44E-03 Liver 3.32E-03 6.12E-03 9.44E-03

Mortality 6.96E-04 8.22E-05 7.78E-04 Mortality 6.96E-04 8.22E-05 7.78E-04

Nails 7.55E-03 2.36E-02 3.12E-02 Nails 7.13E-03 2.24E-02 2.95E-02

Neurological 3.38E-03 9.06E-04 4.29E-03 Neurological 3.38E-03 9.06E-04 4.29E-03

No effects observed 9.28E-06 1.39E-06 1.07E-05 No effects observed 9.28E-06 1.39E-06 1.07E-05

None reported 1.85E-04 0.00E+00 1.85E-04 None reported 1.85E-04 0.00E+00 1.85E-04

Reproductive 7.16E-02 1.21E-01 1.92E-01 Reproductive 7.48E-02 1.25E-01 2.00E-01

Skin 2.13E-03 1.73E-03 3.86E-03 Skin 2.13E-03 1.73E-03 3.86E-03

Thyroid 3.29E-03 1.00E-04 3.39E-03 Thyroid 3.29E-03 1.00E-04 3.39E-03

Vascular 2.13E-03 1.73E-03 3.86E-03 Vascular 2.13E-03 1.73E-03 3.86E-03

River Mile 
3-6
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 6.11E-03 9.93E-03 1.60E-02 Blood 6.11E-03 9.93E-03 1.60E-02

Body Weight 1.57E-05 3.61E-05 5.18E-05 Body Weight 1.57E-05 3.61E-05 5.18E-05

Developmental 1.53E+00 8.95E-01 2.42E+00 Developmental 1.54E+00 9.04E-01 2.44E+00

Eye 3.35E-02 8.81E-02 1.22E-01 Eye 3.18E-02 8.38E-02 1.16E-01

Gastrointestinal 8.52E-04 2.35E-04 1.09E-03 Gastrointestinal 8.52E-04 2.35E-04 1.09E-03

Hair 3.22E-03 8.90E-06 3.23E-03 Hair 3.22E-03 8.90E-06 3.23E-03

Immune 3.52E-02 8.81E-02 1.23E-01 Immune 3.36E-02 8.38E-02 1.17E-01

Kidney 6.47E-03 1.05E-02 1.70E-02 Kidney 6.47E-03 1.05E-02 1.70E-02

Liver 5.76E-03 1.04E-02 1.62E-02 Liver 5.76E-03 1.04E-02 1.62E-02

Mortality 5.63E-04 8.22E-05 6.45E-04 Mortality 5.63E-04 8.22E-05 6.45E-04

Nails 3.35E-02 8.81E-02 1.22E-01 Nails 3.18E-02 8.38E-02 1.16E-01

Neurological 4.09E-03 9.06E-04 5.00E-03 Neurological 4.09E-03 9.06E-04 5.00E-03

No effects observed 2.03E-05 1.39E-06 2.17E-05 No effects observed 2.03E-05 1.39E-06 2.17E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.53E+00 8.95E-01 2.42E+00 Reproductive 1.54E+00 9.04E-01 2.44E+00

Skin 3.04E-03 2.54E-03 5.57E-03 Skin 3.04E-03 2.54E-03 5.57E-03

Thyroid 3.18E-03 1.00E-04 3.28E-03 Thyroid 3.18E-03 1.00E-04 3.28E-03

Vascular 3.04E-03 2.54E-03 5.57E-03 Vascular 3.04E-03 2.54E-03 5.57E-03

River Mile 
6-9
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 7.95E-03 1.30E-02 2.09E-02 Blood 7.95E-03 1.30E-02 2.09E-02

Body Weight 3.04E-06 7.01E-06 1.01E-05 Body Weight 3.04E-06 7.01E-06 1.01E-05

Developmental 2.23E+00 1.27E+00 3.50E+00 Developmental 2.24E+00 1.28E+00 3.52E+00

Eye 4.48E-02 1.16E-01 1.61E-01 Eye 4.26E-02 1.10E-01 1.53E-01

Gastrointestinal 9.64E-04 3.07E-04 1.27E-03 Gastrointestinal 9.64E-04 3.07E-04 1.27E-03

Hair 3.80E-03 8.90E-06 3.80E-03 Hair 3.80E-03 8.90E-06 3.80E-03

Immune 4.70E-02 1.16E-01 1.63E-01 Immune 4.48E-02 1.10E-01 1.55E-01

Kidney 8.52E-03 1.38E-02 2.23E-02 Kidney 8.52E-03 1.38E-02 2.23E-02

Liver 7.52E-03 1.36E-02 2.11E-02 Liver 7.52E-03 1.36E-02 2.11E-02

Mortality 6.99E-04 8.22E-05 7.81E-04 Mortality 6.99E-04 8.22E-05 7.81E-04

Nails 4.48E-02 1.16E-01 1.61E-01 Nails 4.26E-02 1.10E-01 1.53E-01

Neurological 3.85E-03 9.06E-04 4.76E-03 Neurological 3.85E-03 9.06E-04 4.76E-03

No effects observed 2.74E-05 1.39E-06 2.88E-05 No effects observed 2.74E-05 1.39E-06 2.88E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.23E+00 1.27E+00 3.50E+00 Reproductive 2.24E+00 1.28E+00 3.52E+00

Skin 3.59E-03 3.03E-03 6.62E-03 Skin 3.59E-03 3.03E-03 6.62E-03

Thyroid 3.24E-03 1.00E-04 3.34E-03 Thyroid 3.24E-03 1.00E-04 3.34E-03

Vascular 3.59E-03 3.03E-03 6.62E-03 Vascular 3.59E-03 3.03E-03 6.62E-03

River Mile 
6-9 East Bank
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.24E-03 4.81E-03 8.05E-03 Blood 3.24E-03 4.81E-03 8.05E-03

Body Weight 2.92E-06 6.73E-06 9.65E-06 Body Weight 2.92E-06 6.73E-06 9.65E-06

Developmental 3.65E-01 2.76E-01 6.41E-01 Developmental 3.71E-01 2.83E-01 6.54E-01

Eye 1.86E-02 5.12E-02 6.98E-02 Eye 1.78E-02 4.88E-02 6.66E-02

Gastrointestinal 4.95E-04 1.36E-04 6.31E-04 Gastrointestinal 4.95E-04 1.36E-04 6.31E-04

Hair 2.27E-03 8.90E-06 2.28E-03 Hair 2.27E-03 8.90E-06 2.28E-03

Immune 1.97E-02 5.12E-02 7.09E-02 Immune 1.88E-02 4.88E-02 6.76E-02

Kidney 3.20E-03 5.12E-03 8.32E-03 Kidney 3.20E-03 5.12E-03 8.32E-03

Liver 2.91E-03 5.39E-03 8.30E-03 Liver 2.91E-03 5.39E-03 8.30E-03

Mortality 5.81E-04 8.22E-05 6.63E-04 Mortality 5.81E-04 8.22E-05 6.63E-04

Nails 1.86E-02 5.12E-02 6.98E-02 Nails 1.78E-02 4.88E-02 6.66E-02

Neurological 3.56E-03 9.06E-04 4.47E-03 Neurological 3.56E-03 9.06E-04 4.47E-03

No effects observed 1.36E-05 1.39E-06 1.50E-05 No effects observed 1.36E-05 1.39E-06 1.50E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.65E-01 2.76E-01 6.41E-01 Reproductive 3.71E-01 2.83E-01 6.54E-01

Skin 2.34E-03 1.92E-03 4.25E-03 Skin 2.34E-03 1.92E-03 4.25E-03

Thyroid 2.61E-03 1.00E-04 2.71E-03 Thyroid 2.61E-03 1.00E-04 2.71E-03

Vascular 2.34E-03 1.92E-03 4.25E-03 Vascular 2.34E-03 1.92E-03 4.25E-03

River Mile 
9-12
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.22E-03 3.49E-03 5.71E-03 Blood 2.22E-03 3.49E-03 5.71E-03

Body Weight 1.91E-06 4.41E-06 6.32E-06 Body Weight 1.91E-06 4.41E-06 6.32E-06

Developmental 7.23E-02 1.21E-01 1.93E-01 Developmental 7.24E-02 1.24E-01 1.96E-01

Eye 3.06E-02 8.09E-02 1.12E-01 Eye 3.06E-02 8.07E-02 1.11E-01

Gastrointestinal 3.49E-04 1.14E-04 4.64E-04 Gastrointestinal 3.49E-04 1.14E-04 4.64E-04

Hair 1.65E-03 8.90E-06 1.66E-03 Hair 1.65E-03 8.90E-06 1.66E-03

Immune 3.13E-02 8.09E-02 1.12E-01 Immune 3.13E-02 8.07E-02 1.12E-01

Kidney 2.35E-03 3.72E-03 6.07E-03 Kidney 2.35E-03 3.72E-03 6.07E-03

Liver 2.00E-03 3.77E-03 5.78E-03 Liver 2.00E-03 3.77E-03 5.78E-03

Mortality 2.94E-04 8.22E-05 3.76E-04 Mortality 2.94E-04 8.22E-05 3.76E-04

Nails 3.06E-02 8.09E-02 1.12E-01 Nails 3.06E-02 8.07E-02 1.11E-01

Neurological 3.51E-03 9.06E-04 4.42E-03 Neurological 3.51E-03 9.06E-04 4.42E-03

No effects observed 4.88E-06 1.39E-06 6.26E-06 No effects observed 4.88E-06 1.39E-06 6.26E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 7.23E-02 1.21E-01 1.93E-01 Reproductive 7.24E-02 1.24E-01 1.96E-01

Skin 1.09E-03 8.07E-04 1.89E-03 Skin 1.09E-03 8.07E-04 1.89E-03

Thyroid 2.33E-03 1.00E-04 2.43E-03 Thyroid 2.33E-03 1.00E-04 2.43E-03

Vascular 1.09E-03 8.07E-04 1.89E-03 Vascular 1.09E-03 8.07E-04 1.89E-03

River Mile 
12-15
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TABLE 9.29.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.64E-03 2.87E-03 5.51E-03 Blood 2.64E-03 2.87E-03 5.51E-03

Body Weight 2.38E-06 5.49E-06 7.86E-06 Body Weight 2.38E-06 5.49E-06 7.86E-06

Developmental 1.49E-03 8.32E-02 8.47E-02 Developmental 4.30E-03 8.74E-02 9.17E-02

Eye 6.11E-03 2.00E-02 2.62E-02 Eye 5.49E-03 1.83E-02 2.38E-02

Gastrointestinal 2.13E-04 8.39E-05 2.97E-04 Gastrointestinal 2.13E-04 8.39E-05 2.97E-04

Hair 1.09E-03 8.90E-06 1.10E-03 Hair 1.09E-03 8.90E-06 1.10E-03

Immune 6.28E-03 2.01E-02 2.63E-02 Immune 5.66E-03 1.83E-02 2.40E-02

Kidney 1.70E-03 2.89E-03 4.60E-03 Kidney 1.70E-03 2.89E-03 4.60E-03

Liver 1.61E-03 3.07E-03 4.67E-03 Liver 1.61E-03 3.07E-03 4.67E-03

Mortality 1.07E-03 8.22E-05 1.15E-03 Mortality 1.07E-03 8.22E-05 1.15E-03

Nails 6.11E-03 2.00E-02 2.62E-02 Nails 5.49E-03 1.83E-02 2.38E-02

Neurological 2.27E-03 9.06E-04 3.17E-03 Neurological 2.27E-03 9.06E-04 3.17E-03

No effects observed 2.03E-06 1.39E-06 3.41E-06 No effects observed 2.03E-06 1.39E-06 3.41E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.49E-03 8.32E-02 8.47E-02 Reproductive 4.30E-03 8.74E-02 9.17E-02

Skin 1.09E-03 8.10E-04 1.90E-03 Skin 1.09E-03 8.10E-04 1.90E-03

Thyroid 1.46E-03 1.00E-04 1.56E-03 Thyroid 1.46E-03 1.00E-04 1.56E-03

Vascular 1.09E-03 8.10E-04 1.90E-03 Vascular 1.09E-03 8.10E-04 1.90E-03

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 2.56E-04 NA 2.56E-04
Sediment Antimony NA NA NA Mortality, Blood 4.76E-05 NA 4.76E-05

Arsenic, total 6.12E-08 1.19E-07 1.81E-07 Skin, Vascular 4.76E-04 9.28E-04 1.40E-03
Benzene 1.96E-13 NA 1.96E-13 Immune 3.12E-09 NA 3.12E-09
Benzo(a)anthracene 1.25E-08 6.35E-08 7.60E-08 NA NA NA NA
Benzo(a)pyrene 1.70E-07 8.60E-07 1.03E-06 NA NA NA NA
Benzo(b)fluoranthene 1.72E-08 8.70E-08 1.04E-07 NA NA NA NA
Benzo(k)fluoranthene 9.47E-10 4.80E-09 5.74E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 7.05E-10 2.75E-09 3.45E-09 Liver 8.82E-06 3.43E-05 4.32E-05
C2-Benzanthracene/chrysenes 1.34E-10 6.79E-10 8.14E-10 Liver, Kidney 1.61E-06 8.14E-06 9.75E-06
Cadmium, diet NA NA NA Kidney 6.63E-05 1.03E-04 1.70E-04
Chromium, hexavalent 2.47E-08 NA 2.47E-08 None reported 5.77E-05 NA 5.77E-05
Chromium, total NA NA NA No effects observed 1.75E-06 NA 1.75E-06
Chrysene 1.69E-10 8.58E-10 1.03E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.43E-04 NA 6.43E-04
Copper NA NA NA Gastrointestinal 8.51E-05 NA 8.51E-05
Dibenz(a,h)anthracene 1.93E-08 9.78E-08 1.17E-07 NA NA NA NA
Dieldrin 8.26E-10 3.22E-09 4.04E-09 Liver 3.62E-06 1.41E-05 1.77E-05
Indeno(1,2,3-cd)pyrene 9.19E-09 4.66E-08 5.57E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.28E-04 NA 3.28E-04
Mercury, inorganic NA NA NA Immune 1.93E-04 NA 1.93E-04
Naphthalene NA NA NA Body Weight 5.74E-07 2.91E-06 3.48E-06
PCBs (non DLC) 3.19E-08 1.74E-07 2.06E-07 Eye, Nails, Immune 2.79E-03 1.52E-02 1.80E-02
PCBs, total 3.36E-08 1.83E-07 2.17E-07 Eye, Nails, Immune 2.94E-03 1.60E-02 1.90E-02
PCB-TEQ 3.11E-08 3.63E-08 6.74E-08 Reproductive, Developmental 1.04E-03 1.21E-03 2.25E-03
TCDD-TEQ 1.12E-06 1.30E-06 2.42E-06 Reproductive, Developmental 3.72E-02 4.35E-02 8.07E-02
Thallium NA NA NA Hair 4.23E-04 NA 4.23E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.63E-05 6.33E-05 7.95E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.43E-04 2.12E-03 2.66E-03
Trichloroethene 6.14E-13 NA 6.14E-13 Thyroid 9.35E-08 NA 9.35E-08
Vanadium NA NA NA Hair 1.30E-04 NA 1.30E-04

RM0-3 Exposure Medium Total (Total PCBs) (a) 1.47E-06 2.77E-06 4.24E-06 4.34E-02 6.28E-02 1.06E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-06 2.80E-06 4.30E-06 4.43E-02 6.32E-02 1.08E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 2.65E-04 NA 2.65E-04

Sediment Antimony NA NA NA Mortality, Blood 1.36E-04 NA 1.36E-04
Arsenic, total 5.32E-08 1.04E-07 1.57E-07 Skin, Vascular 4.14E-04 8.06E-04 1.22E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.16E-08 1.10E-07 1.31E-07 NA NA NA NA
Benzo(a)pyrene 1.82E-07 9.22E-07 1.10E-06 NA NA NA NA
Benzo(b)fluoranthene 2.04E-08 1.03E-07 1.24E-07 NA NA NA NA
Benzo(k)fluoranthene 9.15E-10 4.63E-09 5.55E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.54E-09 1.77E-08 2.22E-08 Liver 5.68E-05 2.21E-04 2.78E-04
C2-Benzanthracene/chrysenes 5.25E-10 2.66E-09 3.18E-09 Liver, Kidney 6.29E-06 3.18E-05 3.81E-05
Cadmium, diet NA NA NA Kidney 1.09E-04 1.70E-04 2.79E-04
Chromium, hexavalent 1.71E-08 NA 1.71E-08 None reported 4.00E-05 NA 4.00E-05
Chromium, total NA NA NA No effects observed 1.99E-06 NA 1.99E-06
Chrysene 3.25E-10 1.65E-09 1.97E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.94E-04 NA 6.94E-04
Copper NA NA NA Gastrointestinal 1.04E-04 NA 1.04E-04
Dibenz(a,h)anthracene 1.90E-08 9.62E-08 1.15E-07 NA NA NA NA
Dieldrin 5.50E-10 2.14E-09 2.69E-09 Liver 2.40E-06 9.36E-06 1.18E-05
Indeno(1,2,3-cd)pyrene 1.08E-08 5.45E-08 6.53E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.24E-04 NA 4.24E-04
Mercury, inorganic NA NA NA Immune 2.06E-04 NA 2.06E-04
Naphthalene NA NA NA Body Weight 1.45E-06 7.33E-06 8.77E-06
PCBs (non DLC) 1.76E-08 9.57E-08 1.13E-07 Eye, Nails, Immune 1.54E-03 8.38E-03 9.91E-03
PCBs, total 1.86E-08 1.01E-07 1.20E-07 Eye, Nails, Immune 1.63E-03 8.86E-03 1.05E-02
PCB-TEQ 2.11E-08 2.46E-08 4.57E-08 Reproductive, Developmental 7.03E-04 8.21E-04 1.52E-03
TCDD-TEQ 4.62E-07 5.40E-07 1.00E-06 Reproductive, Developmental 1.54E-02 1.80E-02 3.34E-02
Thallium NA NA NA Hair 4.54E-04 NA 4.54E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.96E-05 7.63E-05 9.59E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.52E-04 2.54E-03 3.19E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.32E-04 NA 1.32E-04

RM3-6 Exposure Medium Total (Total PCBs) (a) 8.11E-07 2.06E-06 2.87E-06 2.07E-02 3.07E-02 5.14E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.31E-07 2.08E-06 2.91E-06 2.13E-02 3.10E-02 5.24E-02
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 2.80E-04 NA 2.80E-04

Sediment Antimony NA NA NA Mortality, Blood 1.07E-04 NA 1.07E-04
Arsenic, total 7.84E-08 1.53E-07 2.31E-07 Skin, Vascular 6.10E-04 1.19E-03 1.80E-03
Benzene 9.09E-14 NA 9.09E-14 Immune 1.45E-09 NA 1.45E-09
Benzo(a)anthracene 1.51E-08 7.66E-08 9.18E-08 NA NA NA NA
Benzo(a)pyrene 2.29E-07 1.16E-06 1.39E-06 NA NA NA NA
Benzo(b)fluoranthene 2.83E-08 1.43E-07 1.71E-07 NA NA NA NA
Benzo(k)fluoranthene 9.89E-10 5.01E-09 6.00E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.50E-09 9.75E-09 1.22E-08 Liver 3.13E-05 1.22E-04 1.53E-04
C2-Benzanthracene/chrysenes 2.60E-10 1.31E-09 1.57E-09 Liver, Kidney 3.11E-06 1.58E-05 1.89E-05
Cadmium, diet NA NA NA Kidney 1.95E-04 3.05E-04 5.00E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.38E-06 NA 4.38E-06
Chrysene 2.11E-10 1.07E-09 1.28E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.72E-04 NA 6.72E-04
Copper NA NA NA Gastrointestinal 1.56E-04 NA 1.56E-04
Dibenz(a,h)anthracene 3.19E-08 1.61E-07 1.93E-07 NA NA NA NA
Dieldrin 2.27E-09 8.84E-09 1.11E-08 Liver 9.93E-06 3.87E-05 4.86E-05
Indeno(1,2,3-cd)pyrene 1.21E-08 6.14E-08 7.35E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.62E-04 NA 5.62E-04
Mercury, inorganic NA NA NA Immune 3.75E-04 NA 3.75E-04
Naphthalene NA NA NA Body Weight 3.39E-06 1.72E-05 2.06E-05
PCBs (non DLC) 7.87E-08 4.29E-07 5.08E-07 Eye, Nails, Immune 6.89E-03 3.76E-02 4.45E-02
PCBs, total 8.28E-08 4.52E-07 5.34E-07 Eye, Nails, Immune 7.25E-03 3.95E-02 4.68E-02
PCB-TEQ 7.34E-08 8.57E-08 1.59E-07 Reproductive, Developmental 2.45E-03 2.86E-03 5.30E-03
TCDD-TEQ 9.92E-06 1.16E-05 2.15E-05 Reproductive, Developmental 3.31E-01 3.86E-01 7.17E-01
Thallium NA NA NA Hair 5.12E-04 NA 5.12E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.87E-05 1.12E-04 1.41E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.20E-03 4.68E-03 5.88E-03
Trichloroethene 1.46E-12 NA 1.46E-12 Thyroid 2.23E-07 NA 2.23E-07
Vanadium NA NA NA Hair 1.75E-04 NA 1.75E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 1.04E-05 1.38E-05 2.42E-05 3.43E-01 4.32E-01 7.75E-01
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.05E-05 1.39E-05 2.44E-05 3.45E-01 4.33E-01 7.78E-01
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 2.92E-04 NA 2.92E-04

Sediment Antimony NA NA NA Mortality, Blood 1.36E-04 NA 1.36E-04
Arsenic, total 9.39E-08 1.83E-07 2.77E-07 Skin, Vascular 7.30E-04 1.42E-03 2.15E-03
Benzene 9.09E-14 NA 9.09E-14 Immune 1.45E-09 NA 1.45E-09
Benzo(a)anthracene 1.60E-08 8.09E-08 9.68E-08 NA NA NA NA
Benzo(a)pyrene 1.91E-07 9.66E-07 1.16E-06 NA NA NA NA
Benzo(b)fluoranthene 2.32E-08 1.17E-07 1.40E-07 NA NA NA NA
Benzo(k)fluoranthene 1.06E-09 5.38E-09 6.45E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.18E-09 1.24E-08 1.56E-08 Liver 3.97E-05 1.55E-04 1.95E-04
C2-Benzanthracene/chrysenes 1.99E-10 1.01E-09 1.21E-09 Liver, Kidney 2.39E-06 1.21E-05 1.45E-05
Cadmium, diet NA NA NA Kidney 2.72E-04 4.23E-04 6.95E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 5.92E-06 NA 5.92E-06
Chrysene 2.21E-10 1.12E-09 1.34E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 6.84E-04 NA 6.84E-04
Copper NA NA NA Gastrointestinal 1.71E-04 NA 1.71E-04
Dibenz(a,h)anthracene 2.28E-08 1.15E-07 1.38E-07 NA NA NA NA
Dieldrin 3.33E-09 1.30E-08 1.63E-08 Liver 1.46E-05 5.67E-05 7.13E-05
Indeno(1,2,3-cd)pyrene 1.12E-08 5.69E-08 6.81E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.99E-04 NA 4.99E-04
Mercury, inorganic NA NA NA Immune 4.83E-04 NA 4.83E-04
Naphthalene NA NA NA Body Weight 6.59E-07 3.34E-06 4.00E-06
PCBs (non DLC) 1.05E-07 5.74E-07 6.80E-07 Eye, Nails, Immune 9.22E-03 5.03E-02 5.95E-02
PCBs, total 1.11E-07 6.04E-07 7.15E-07 Eye, Nails, Immune 9.69E-03 5.29E-02 6.26E-02
PCB-TEQ 7.65E-08 8.94E-08 1.66E-07 Reproductive, Developmental 2.55E-03 2.98E-03 5.53E-03
TCDD-TEQ 1.45E-05 1.69E-05 3.14E-05 Reproductive, Developmental 4.83E-01 5.65E-01 1.05E+00
Thallium NA NA NA Hair 5.65E-04 NA 5.65E-04
TPH C19-C40 NA NA NA Gastrointestinal 3.75E-05 1.46E-04 1.83E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.57E-03 6.12E-03 7.69E-03
Trichloroethene 1.02E-12 NA 1.02E-12 Thyroid 1.56E-07 NA 1.56E-07
Vanadium NA NA NA Hair 2.46E-04 NA 2.46E-04

RM6-9East Exposure Medium Total (Total PCBs) (a) 1.50E-05 1.91E-05 3.41E-05 4.99E-01 6.26E-01 1.12E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.50E-05 1.92E-05 3.42E-05 5.01E-01 6.26E-01 1.13E+00
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 2.11E-04 NA 2.11E-04

Sediment Antimony NA NA NA Mortality, Blood 1.11E-04 NA 1.11E-04
Arsenic, total 5.90E-08 1.15E-07 1.74E-07 Skin, Vascular 4.59E-04 8.93E-04 1.35E-03
Benzene 1.19E-13 NA 1.19E-13 Immune 1.89E-09 NA 1.89E-09
Benzo(a)anthracene 2.28E-08 1.16E-07 1.39E-07 NA NA NA NA
Benzo(a)pyrene 2.47E-07 1.25E-06 1.50E-06 NA NA NA NA
Benzo(b)fluoranthene 3.09E-08 1.56E-07 1.87E-07 NA NA NA NA
Benzo(k)fluoranthene 1.45E-09 7.36E-09 8.81E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.87E-09 1.51E-08 1.90E-08 Liver 4.84E-05 1.89E-04 2.37E-04
C2-Benzanthracene/chrysenes 1.33E-10 6.72E-10 8.05E-10 Liver, Kidney 1.59E-06 8.06E-06 9.65E-06
Cadmium, diet NA NA NA Kidney 1.16E-04 1.80E-04 2.96E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.92E-06 NA 2.92E-06
Chrysene 2.02E-10 1.02E-09 1.22E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 5.47E-04 NA 5.47E-04
Copper NA NA NA Gastrointestinal 9.07E-05 NA 9.07E-05
Dibenz(a,h)anthracene 2.11E-08 1.07E-07 1.28E-07 NA NA NA NA
Dieldrin 7.65E-10 2.98E-09 3.75E-09 Liver 3.35E-06 1.30E-05 1.64E-05
Indeno(1,2,3-cd)pyrene 9.52E-09 4.82E-08 5.77E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.16E-04 NA 5.16E-04
Mercury, inorganic NA NA NA Immune 2.26E-04 NA 2.26E-04
Naphthalene NA NA NA Body Weight 6.32E-07 3.20E-06 3.83E-06
PCBs (non DLC) 4.39E-08 2.39E-07 2.83E-07 Eye, Nails, Immune 3.84E-03 2.09E-02 2.48E-02
PCBs, total 4.60E-08 2.51E-07 2.97E-07 Eye, Nails, Immune 4.03E-03 2.20E-02 2.60E-02
PCB-TEQ 4.47E-08 5.23E-08 9.70E-08 Reproductive, Developmental 1.49E-03 1.74E-03 3.23E-03
TCDD-TEQ 2.37E-06 2.76E-06 5.13E-06 Reproductive, Developmental 7.89E-02 9.22E-02 1.71E-01
Thallium NA NA NA Hair 3.61E-04 NA 3.61E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.66E-05 6.47E-05 8.14E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.77E-04 2.25E-03 2.82E-03
Trichloroethene 1.76E-12 NA 1.76E-12 Thyroid 2.67E-07 NA 2.67E-07
Vanadium NA NA NA Hair 1.20E-04 NA 1.20E-04

RM9-12 Exposure Medium Total (Total PCBs) (a) 2.81E-06 4.84E-06 7.64E-06 8.63E-02 1.18E-01 2.04E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.85E-06 4.88E-06 7.73E-06 8.76E-02 1.18E-01 2.06E-01
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 1.81E-04 NA 1.81E-04

Sediment Antimony NA NA NA Mortality, Blood 4.87E-05 NA 4.87E-05
Arsenic, total 2.41E-08 4.69E-08 7.10E-08 Skin, Vascular 1.87E-04 3.65E-04 5.52E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.19E-08 6.04E-08 7.24E-08 NA NA NA NA
Benzo(a)pyrene 1.41E-07 7.15E-07 8.56E-07 NA NA NA NA
Benzo(b)fluoranthene 1.74E-08 8.82E-08 1.06E-07 NA NA NA NA
Benzo(k)fluoranthene 8.03E-10 4.07E-09 4.87E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.01E-09 3.92E-09 4.93E-09 Liver 1.26E-05 4.90E-05 6.16E-05
C2-Benzanthracene/chrysenes 7.71E-11 3.90E-10 4.67E-10 Liver, Kidney 9.24E-07 4.68E-06 5.60E-06
Cadmium, diet NA NA NA Kidney 9.17E-05 1.43E-04 2.35E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.03E-06 NA 1.03E-06
Chrysene 1.67E-10 8.46E-10 1.01E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 4.86E-04 NA 4.86E-04
Copper NA NA NA Gastrointestinal 6.18E-05 NA 6.18E-05
Dibenz(a,h)anthracene 1.53E-08 7.73E-08 9.26E-08 NA NA NA NA
Dieldrin 6.99E-10 2.72E-09 3.42E-09 Liver 3.06E-06 1.19E-05 1.50E-05
Indeno(1,2,3-cd)pyrene 8.78E-09 4.44E-08 5.32E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.36E-04 NA 5.36E-04
Mercury, inorganic NA NA NA Immune 1.51E-04 NA 1.51E-04
Naphthalene NA NA NA Body Weight 4.14E-07 2.10E-06 2.51E-06
PCBs (non DLC) 3.71E-08 2.03E-07 2.40E-07 Eye, Nails, Immune 3.25E-03 1.77E-02 2.10E-02
PCBs, total 3.85E-08 2.10E-07 2.49E-07 Eye, Nails, Immune 3.37E-03 1.84E-02 2.18E-02
PCB-TEQ 1.84E-08 2.15E-08 3.99E-08 Reproductive, Developmental 6.14E-04 7.17E-04 1.33E-03
TCDD-TEQ 4.48E-07 5.24E-07 9.72E-07 Reproductive, Developmental 1.49E-02 1.75E-02 3.24E-02
Thallium NA NA NA Hair 2.27E-04 NA 2.27E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.39E-05 5.43E-05 6.83E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.16E-04 1.62E-03 2.04E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.20E-04 NA 1.20E-04

RM12-15 Exposure Medium Total (Total PCBs) (a) 7.08E-07 1.78E-06 2.49E-06 2.09E-02 3.81E-02 5.90E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.25E-07 1.79E-06 2.52E-06 2.13E-02 3.82E-02 5.95E-02
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 9.62E-05 NA 9.62E-05

Sediment Antimony NA NA NA Mortality, Blood 2.16E-04 NA 2.16E-04
Arsenic, total 2.42E-08 4.72E-08 7.14E-08 Skin, Vascular 1.88E-04 3.67E-04 5.55E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.93E-08 9.78E-08 1.17E-07 NA NA NA NA
Benzo(a)pyrene 2.24E-07 1.13E-06 1.36E-06 NA NA NA NA
Benzo(b)fluoranthene 2.24E-08 1.13E-07 1.36E-07 NA NA NA NA
Benzo(k)fluoranthene 1.01E-09 5.13E-09 6.14E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.99E-11 3.50E-10 4.40E-10 Liver 1.12E-06 4.38E-06 5.50E-06
C2-Benzanthracene/chrysenes 1.24E-10 6.28E-10 7.52E-10 Liver, Kidney 1.49E-06 7.52E-06 9.01E-06
Cadmium, diet NA NA NA Kidney 2.72E-05 4.23E-05 6.95E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.17E-07 NA 4.17E-07
Chrysene 2.34E-10 1.18E-09 1.42E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.98E-04 NA 2.98E-04
Copper NA NA NA Gastrointestinal 3.60E-05 NA 3.60E-05
Dibenz(a,h)anthracene 4.11E-08 2.08E-07 2.49E-07 NA NA NA NA
Dieldrin 7.43E-10 2.89E-09 3.64E-09 Liver 3.25E-06 1.27E-05 1.59E-05
Indeno(1,2,3-cd)pyrene 1.04E-08 5.27E-08 6.31E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.51E-04 NA 3.51E-04
Mercury, inorganic NA NA NA Immune 3.62E-05 NA 3.62E-05
Naphthalene NA NA NA Body Weight 5.15E-07 2.61E-06 3.12E-06
PCBs (non DLC) 1.35E-08 7.35E-08 8.70E-08 Eye, Nails, Immune 1.18E-03 6.43E-03 7.61E-03
PCBs, total 1.50E-08 8.19E-08 9.69E-08 Eye, Nails, Immune 1.31E-03 7.16E-03 8.48E-03
PCB-TEQ 1.81E-08 2.12E-08 3.93E-08 Reproductive, Developmental 6.04E-04 7.06E-04 1.31E-03
TCDD-TEQ 6.26E-09 7.31E-09 1.36E-08 Reproductive, Developmental 2.09E-04 2.44E-04 4.52E-04
Thallium NA NA NA Hair 1.70E-04 NA 1.70E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.02E-05 3.99E-05 5.01E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.41E-04 1.33E-03 1.67E-03
Trichloroethene 8.78E-14 NA 8.78E-14 Thyroid 1.34E-08 NA 1.34E-08
Vanadium NA NA NA Hair 5.65E-05 NA 5.65E-05

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 3.65E-07 1.75E-06 2.12E-06 3.35E-03 9.21E-03 1.26E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.81E-07 1.76E-06 2.15E-06 3.83E-03 9.19E-03 1.30E-02

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 5.01E-09 2.16E-06 2.16E-06 1.15E-04 2.83E-02 2.84E-02
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.09E-09 2.18E-06 2.19E-06 1.18E-04 2.90E-02 2.91E-02
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 6.40E-06 1.35E-01

PCB-TEQ & PCBs (non DLC) (b) 6.49E-06 1.37E-01

River Mile 3-6

Total PCBs (a) 5.03E-06 7.98E-02

PCB-TEQ & PCBs (non DLC) (b) 5.10E-06 8.15E-02

River Mile 6-9

Total PCBs (a) 2.64E-05 8.04E-01

PCB-TEQ & PCBs (non DLC) (b) 2.66E-05 8.08E-01

River Mile 6-9 East Bank

Total PCBs (a) 3.62E-05 1.15E+00

PCB-TEQ & PCBs (non DLC) (b) 3.64E-05 1.16E+00

River Mile 9-12

Total PCBs (a) 9.81E-06 2.32E-01

PCB-TEQ & PCBs (non DLC) (b) 9.92E-06 2.35E-01

River Mile 12-15

Total PCBs (a) 4.65E-06 8.73E-02

PCB-TEQ & PCBs (non DLC) (b) 4.71E-06 8.86E-02

River Mile 15-17.4

Total PCBs (a) 4.28E-06 4.09E-02

PCB-TEQ & PCBs (non DLC) (b) 4.33E-06 4.22E-02
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 5.97E-04 2.14E-03 2.74E-03 Blood 5.97E-04 2.14E-03 2.74E-03

Body Weight 5.74E-07 2.91E-06 3.48E-06 Body Weight 5.74E-07 2.91E-06 3.48E-06

Developmental 3.73E-02 6.97E-02 1.07E-01 Developmental 3.83E-02 7.18E-02 1.10E-01

Eye 2.94E-03 1.76E-02 2.05E-02 Eye 2.80E-03 1.67E-02 1.95E-02

Gastrointestinal 1.01E-04 6.33E-05 1.65E-04 Gastrointestinal 1.01E-04 6.33E-05 1.65E-04

Hair 5.58E-04 2.82E-06 5.61E-04 Hair 5.58E-04 2.82E-06 5.61E-04

Immune 3.14E-03 1.76E-02 2.07E-02 Immune 2.99E-03 1.67E-02 1.97E-02

Kidney 6.11E-04 2.23E-03 2.84E-03 Kidney 6.11E-04 2.23E-03 2.84E-03

Liver 5.58E-04 2.24E-03 2.80E-03 Liver 5.58E-04 2.24E-03 2.80E-03

Mortality 5.43E-05 2.61E-05 8.03E-05 Mortality 5.43E-05 2.61E-05 8.03E-05

Nails 2.94E-03 1.76E-02 2.05E-02 Nails 2.80E-03 1.67E-02 1.95E-02

Neurological 6.04E-04 2.87E-04 8.91E-04 Neurological 6.04E-04 2.87E-04 8.91E-04

No effects observed 1.76E-06 4.40E-07 2.20E-06 No effects observed 1.76E-06 4.40E-07 2.20E-06

None reported 5.77E-05 0.00E+00 5.77E-05 None reported 5.77E-05 0.00E+00 5.77E-05

Reproductive 3.73E-02 6.97E-02 1.07E-01 Reproductive 3.83E-02 7.18E-02 1.10E-01

Skin 4.97E-04 9.40E-04 1.44E-03 Skin 4.97E-04 9.40E-04 1.44E-03

Thyroid 6.51E-04 3.17E-05 6.83E-04 Thyroid 6.51E-04 3.17E-05 6.83E-04

Vascular 4.97E-04 9.40E-04 1.44E-03 Vascular 4.97E-04 9.40E-04 1.44E-03

River Mile 
0-3
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 7.95E-04 2.57E-03 3.36E-03 Blood 7.95E-04 2.57E-03 3.36E-03

Body Weight 1.45E-06 7.33E-06 8.77E-06 Body Weight 1.45E-06 7.33E-06 8.77E-06

Developmental 1.54E-02 4.42E-02 5.97E-02 Developmental 1.61E-02 4.59E-02 6.20E-02

Eye 1.63E-03 1.04E-02 1.21E-02 Eye 1.54E-03 9.89E-03 1.14E-02

Gastrointestinal 1.23E-04 7.63E-05 1.99E-04 Gastrointestinal 1.23E-04 7.63E-05 1.99E-04

Hair 5.91E-04 2.82E-06 5.93E-04 Hair 5.91E-04 2.82E-06 5.93E-04

Immune 1.84E-03 1.04E-02 1.23E-02 Immune 1.75E-03 9.89E-03 1.16E-02

Kidney 7.68E-04 2.74E-03 3.51E-03 Kidney 7.68E-04 2.74E-03 3.51E-03

Liver 7.18E-04 2.87E-03 3.59E-03 Liver 7.18E-04 2.87E-03 3.59E-03

Mortality 1.42E-04 2.61E-05 1.68E-04 Mortality 1.42E-04 2.61E-05 1.68E-04

Nails 1.63E-03 1.04E-02 1.21E-02 Nails 1.54E-03 9.89E-03 1.14E-02

Neurological 7.08E-04 2.87E-04 9.95E-04 Neurological 7.08E-04 2.87E-04 9.95E-04

No effects observed 2.00E-06 4.40E-07 2.44E-06 No effects observed 2.00E-06 4.40E-07 2.44E-06

None reported 4.00E-05 0.00E+00 4.00E-05 None reported 4.00E-05 0.00E+00 4.00E-05

Reproductive 1.54E-02 4.42E-02 5.97E-02 Reproductive 1.61E-02 4.59E-02 6.20E-02

Skin 4.35E-04 8.18E-04 1.25E-03 Skin 4.35E-04 8.18E-04 1.25E-03

Thyroid 7.02E-04 3.17E-05 7.34E-04 Thyroid 7.02E-04 3.17E-05 7.34E-04

Vascular 4.35E-04 8.18E-04 1.25E-03 Vascular 4.35E-04 8.18E-04 1.25E-03

River Mile 
3-6
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.32E-03 4.71E-03 6.02E-03 Blood 1.32E-03 4.71E-03 6.02E-03

Body Weight 3.39E-06 1.72E-05 2.06E-05 Body Weight 3.39E-06 1.72E-05 2.06E-05

Developmental 3.31E-01 4.13E-01 7.43E-01 Developmental 3.33E-01 4.16E-01 7.50E-01

Eye 7.25E-03 4.11E-02 4.83E-02 Eye 6.89E-03 3.91E-02 4.60E-02

Gastrointestinal 1.85E-04 1.12E-04 2.96E-04 Gastrointestinal 1.85E-04 1.12E-04 2.96E-04

Hair 6.92E-04 2.82E-06 6.94E-04 Hair 6.92E-04 2.82E-06 6.94E-04

Immune 7.63E-03 4.11E-02 4.87E-02 Immune 7.27E-03 3.91E-02 4.64E-02

Kidney 1.40E-03 5.00E-03 6.40E-03 Kidney 1.40E-03 5.00E-03 6.40E-03

Liver 1.25E-03 4.93E-03 6.18E-03 Liver 1.25E-03 4.93E-03 6.18E-03

Mortality 1.13E-04 2.61E-05 1.40E-04 Mortality 1.13E-04 2.61E-05 1.40E-04

Nails 7.25E-03 4.11E-02 4.83E-02 Nails 6.89E-03 3.91E-02 4.60E-02

Neurological 8.62E-04 2.87E-04 1.15E-03 Neurological 8.62E-04 2.87E-04 1.15E-03

No effects observed 4.39E-06 4.40E-07 4.83E-06 No effects observed 4.39E-06 4.40E-07 4.83E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.31E-01 4.13E-01 7.43E-01 Reproductive 3.33E-01 4.16E-01 7.50E-01

Skin 6.31E-04 1.20E-03 1.83E-03 Skin 6.31E-04 1.20E-03 1.83E-03

Thyroid 6.80E-04 3.17E-05 7.12E-04 Thyroid 6.80E-04 3.17E-05 7.12E-04

Vascular 6.31E-04 1.20E-03 1.83E-03 Vascular 6.31E-04 1.20E-03 1.83E-03

River Mile 
6-9
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.71E-03 6.15E-03 7.86E-03 Blood 1.71E-03 6.15E-03 7.86E-03

Body Weight 6.59E-07 3.34E-06 4.00E-06 Body Weight 6.59E-07 3.34E-06 4.00E-06

Developmental 4.83E-01 5.91E-01 1.07E+00 Developmental 4.86E-01 5.95E-01 1.08E+00

Eye 9.70E-03 5.44E-02 6.41E-02 Eye 9.22E-03 5.18E-02 6.10E-02

Gastrointestinal 2.09E-04 1.46E-04 3.55E-04 Gastrointestinal 2.09E-04 1.46E-04 3.55E-04

Hair 8.16E-04 2.82E-06 8.19E-04 Hair 8.16E-04 2.82E-06 8.19E-04

Immune 1.02E-02 5.44E-02 6.46E-02 Immune 9.70E-03 5.18E-02 6.15E-02

Kidney 1.85E-03 6.56E-03 8.40E-03 Kidney 1.85E-03 6.56E-03 8.40E-03

Liver 1.63E-03 6.42E-03 8.05E-03 Liver 1.63E-03 6.42E-03 8.05E-03

Mortality 1.43E-04 2.61E-05 1.69E-04 Mortality 1.43E-04 2.61E-05 1.69E-04

Nails 9.70E-03 5.44E-02 6.41E-02 Nails 9.22E-03 5.18E-02 6.10E-02

Neurological 8.10E-04 2.87E-04 1.10E-03 Neurological 8.10E-04 2.87E-04 1.10E-03

No effects observed 5.93E-06 4.40E-07 6.37E-06 No effects observed 5.93E-06 4.40E-07 6.37E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 4.83E-01 5.91E-01 1.07E+00 Reproductive 4.86E-01 5.95E-01 1.08E+00

Skin 7.51E-04 1.43E-03 2.19E-03 Skin 7.51E-04 1.43E-03 2.19E-03

Thyroid 6.92E-04 3.17E-05 7.24E-04 Thyroid 6.92E-04 3.17E-05 7.24E-04

Vascular 7.51E-04 1.43E-03 2.19E-03 Vascular 7.51E-04 1.43E-03 2.19E-03

River Mile 
6-9 East Bank
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 6.94E-04 2.27E-03 2.97E-03 Blood 6.94E-04 2.27E-03 2.97E-03

Body Weight 6.32E-07 3.20E-06 3.83E-06 Body Weight 6.32E-07 3.20E-06 3.83E-06

Developmental 7.89E-02 1.18E-01 1.97E-01 Developmental 8.04E-02 1.21E-01 2.01E-01

Eye 4.03E-03 2.36E-02 2.76E-02 Eye 3.84E-03 2.25E-02 2.63E-02

Gastrointestinal 1.07E-04 6.47E-05 1.72E-04 Gastrointestinal 1.07E-04 6.47E-05 1.72E-04

Hair 4.86E-04 2.82E-06 4.88E-04 Hair 4.86E-04 2.82E-06 4.88E-04

Immune 4.26E-03 2.36E-02 2.78E-02 Immune 4.07E-03 2.25E-02 2.65E-02

Kidney 6.94E-04 2.43E-03 3.13E-03 Kidney 6.94E-04 2.43E-03 3.13E-03

Liver 6.31E-04 2.53E-03 3.16E-03 Liver 6.31E-04 2.53E-03 3.16E-03

Mortality 1.17E-04 2.61E-05 1.43E-04 Mortality 1.17E-04 2.61E-05 1.43E-04

Nails 4.03E-03 2.36E-02 2.76E-02 Nails 3.84E-03 2.25E-02 2.63E-02

Neurological 7.46E-04 2.87E-04 1.03E-03 Neurological 7.46E-04 2.87E-04 1.03E-03

No effects observed 2.93E-06 4.40E-07 3.37E-06 No effects observed 2.93E-06 4.40E-07 3.37E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 7.89E-02 1.18E-01 1.97E-01 Reproductive 8.04E-02 1.21E-01 2.01E-01

Skin 4.80E-04 9.06E-04 1.39E-03 Skin 4.80E-04 9.06E-04 1.39E-03

Thyroid 5.55E-04 3.17E-05 5.87E-04 Thyroid 5.55E-04 3.17E-05 5.87E-04

Vascular 4.80E-04 9.06E-04 1.39E-03 Vascular 4.80E-04 9.06E-04 1.39E-03

River Mile 
9-12
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 4.72E-04 1.65E-03 2.12E-03 Blood 4.72E-04 1.65E-03 2.12E-03

Body Weight 4.14E-07 2.10E-06 2.51E-06 Body Weight 4.14E-07 2.10E-06 2.51E-06

Developmental 1.56E-02 4.44E-02 6.00E-02 Developmental 1.56E-02 4.53E-02 6.09E-02

Eye 6.63E-03 3.77E-02 4.43E-02 Eye 6.63E-03 3.76E-02 4.43E-02

Gastrointestinal 7.57E-05 5.43E-05 1.30E-04 Gastrointestinal 7.57E-05 5.43E-05 1.30E-04

Hair 3.52E-04 2.82E-06 3.55E-04 Hair 3.52E-04 2.82E-06 3.55E-04

Immune 6.78E-03 3.77E-02 4.45E-02 Immune 6.78E-03 3.76E-02 4.44E-02

Kidney 5.09E-04 1.77E-03 2.28E-03 Kidney 5.09E-04 1.77E-03 2.28E-03

Liver 4.33E-04 1.76E-03 2.19E-03 Liver 4.33E-04 1.76E-03 2.19E-03

Mortality 5.53E-05 2.61E-05 8.14E-05 Mortality 5.53E-05 2.61E-05 8.14E-05

Nails 6.63E-03 3.77E-02 4.43E-02 Nails 6.63E-03 3.76E-02 4.43E-02

Neurological 7.36E-04 2.87E-04 1.02E-03 Neurological 7.36E-04 2.87E-04 1.02E-03

No effects observed 1.04E-06 4.40E-07 1.48E-06 No effects observed 1.04E-06 4.40E-07 1.48E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.56E-02 4.44E-02 6.00E-02 Reproductive 1.56E-02 4.53E-02 6.09E-02

Skin 2.08E-04 3.77E-04 5.86E-04 Skin 2.08E-04 3.77E-04 5.86E-04

Thyroid 4.94E-04 3.17E-05 5.26E-04 Thyroid 4.94E-04 3.17E-05 5.26E-04

Vascular 2.08E-04 3.77E-04 5.86E-04 Vascular 2.08E-04 3.77E-04 5.86E-04

River Mile 
12-15
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TABLE 9.30.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 5.63E-04 1.35E-03 1.92E-03 Blood 5.63E-04 1.35E-03 1.92E-03

Body Weight 5.15E-07 2.61E-06 3.12E-06 Body Weight 5.15E-07 2.61E-06 3.12E-06

Developmental 2.59E-04 2.65E-02 2.67E-02 Developmental 8.65E-04 2.80E-02 2.89E-02

Eye 1.32E-03 8.74E-03 1.01E-02 Eye 1.18E-03 7.95E-03 9.13E-03

Gastrointestinal 4.62E-05 3.99E-05 8.61E-05 Gastrointestinal 4.62E-05 3.99E-05 8.61E-05

Hair 2.31E-04 2.82E-06 2.34E-04 Hair 2.31E-04 2.82E-06 2.34E-04

Immune 1.35E-03 8.75E-03 1.01E-02 Immune 1.22E-03 7.95E-03 9.17E-03

Kidney 3.69E-04 1.38E-03 1.75E-03 Kidney 3.69E-04 1.38E-03 1.75E-03

Liver 3.47E-04 1.42E-03 1.77E-03 Liver 3.47E-04 1.42E-03 1.77E-03

Mortality 2.23E-04 2.61E-05 2.49E-04 Mortality 2.23E-04 2.61E-05 2.49E-04

Nails 1.32E-03 8.74E-03 1.01E-02 Nails 1.18E-03 7.95E-03 9.13E-03

Neurological 4.66E-04 2.87E-04 7.53E-04 Neurological 4.66E-04 2.87E-04 7.53E-04

No effects observed 4.27E-07 4.40E-07 8.67E-07 No effects observed 4.27E-07 4.40E-07 8.67E-07

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.59E-04 2.65E-02 2.67E-02 Reproductive 8.65E-04 2.80E-02 2.89E-02

Skin 2.09E-04 3.79E-04 5.89E-04 Skin 2.09E-04 3.79E-04 5.89E-04

Thyroid 3.06E-04 3.17E-05 3.38E-04 Thyroid 3.06E-04 3.17E-05 3.38E-04

Vascular 2.09E-04 3.79E-04 5.89E-04 Vascular 2.09E-04 3.79E-04 5.89E-04

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.31.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Sediment Accessible RM0-3
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.34E-07 1.59E-07 3.93E-07
Benzene 7.49E-13 NA 7.49E-13
Benzo(a)anthracene 1.61E-07 1.51E-07 3.12E-07
Benzo(a)pyrene 2.19E-06 2.05E-06 4.24E-06
Benzo(b)fluoranthene 2.21E-07 2.07E-07 4.28E-07
Benzo(k)fluoranthene 1.22E-08 1.14E-08 2.36E-08
Bis(2-ethylhexyl) phthalate 2.70E-09 3.65E-09 6.35E-09
C2-Benzanthracene/chrysenes 1.73E-09 1.62E-09 3.34E-09
Cadmium, diet NA NA NA
Chromium, hexavalent 3.18E-07 NA 3.18E-07
Chromium, total NA NA NA
Chrysene 2.18E-09 2.05E-09 4.22E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.48E-07 2.33E-07 4.81E-07
Dieldrin 3.16E-09 4.28E-09 7.44E-09
Indeno(1,2,3-cd)pyrene 1.18E-07 1.11E-07 2.29E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.22E-07 2.31E-07 3.54E-07
PCBs, total 1.28E-07 2.43E-07 3.72E-07
PCB-TEQ 1.19E-07 4.83E-08 1.67E-07
TCDD-TEQ 4.27E-06 1.73E-06 6.00E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 7.90E-12 NA 7.90E-12
Vanadium NA NA NA

RM0-3 Exposure Medium Total (Total PCBs) (a) 7.90E-06 4.91E-06 1.28E-05
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.02E-06 4.95E-06 1.30E-05

Carcinogenic Risk

Page 1 of 8
AECOM

Final

July 2017



TABLE 9.31.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM3-6
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.03E-07 1.38E-07 3.41E-07
Benzene NA NA NA
Benzo(a)anthracene 2.78E-07 2.61E-07 5.39E-07
Benzo(a)pyrene 2.34E-06 2.20E-06 4.54E-06
Benzo(b)fluoranthene 2.62E-07 2.46E-07 5.08E-07
Benzo(k)fluoranthene 1.18E-08 1.10E-08 2.28E-08
Bis(2-ethylhexyl) phthalate 1.74E-08 2.35E-08 4.09E-08
C2-Benzanthracene/chrysenes 6.75E-09 6.33E-09 1.31E-08
Cadmium, diet NA NA NA
Chromium, hexavalent 2.20E-07 NA 2.20E-07
Chromium, total NA NA NA
Chrysene 4.19E-09 3.93E-09 8.11E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.44E-07 2.29E-07 4.73E-07
Dieldrin 2.10E-09 2.85E-09 4.95E-09
Indeno(1,2,3-cd)pyrene 1.39E-07 1.30E-07 2.69E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 6.71E-08 1.27E-07 1.94E-07
PCBs, total 7.10E-08 1.35E-07 2.06E-07
PCB-TEQ 8.06E-08 3.28E-08 1.13E-07
TCDD-TEQ 1.77E-06 7.17E-07 2.48E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene NA NA NA
Vanadium NA NA NA

RM3-6 Exposure Medium Total (Total PCBs) (a) 5.57E-06 4.10E-06 9.67E-06
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.64E-06 4.13E-06 9.77E-06
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TABLE 9.31.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM 6-9
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 3.00E-07 2.03E-07 5.03E-07
Benzene 3.48E-13 NA 3.48E-13
Benzo(a)anthracene 1.95E-07 1.83E-07 3.77E-07
Benzo(a)pyrene 2.94E-06 2.76E-06 5.71E-06
Benzo(b)fluoranthene 3.64E-07 3.41E-07 7.05E-07
Benzo(k)fluoranthene 1.27E-08 1.19E-08 2.47E-08
Bis(2-ethylhexyl) phthalate 9.57E-09 1.30E-08 2.25E-08
C2-Benzanthracene/chrysenes 3.34E-09 3.13E-09 6.47E-09
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.72E-09 2.55E-09 5.27E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 4.10E-07 3.84E-07 7.94E-07
Dieldrin 8.68E-09 1.18E-08 2.04E-08
Indeno(1,2,3-cd)pyrene 1.56E-07 1.46E-07 3.02E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 3.01E-07 5.71E-07 8.72E-07
PCBs, total 3.17E-07 6.00E-07 9.17E-07
PCB-TEQ 2.81E-07 1.14E-07 3.94E-07
TCDD-TEQ 3.79E-05 1.54E-05 5.33E-05
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.88E-11 NA 1.88E-11
Vanadium NA NA NA

RM 6-9 Exposure Medium Total (Total PCBs) (a) 4.27E-05 2.01E-05 6.27E-05
RM 6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.29E-05 2.02E-05 6.31E-05
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TABLE 9.31.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 3.59E-07 2.43E-07 6.02E-07
Benzene 3.48E-13 NA 3.48E-13
Benzo(a)anthracene 2.05E-07 1.93E-07 3.98E-07
Benzo(a)pyrene 2.45E-06 2.30E-06 4.76E-06
Benzo(b)fluoranthene 2.98E-07 2.80E-07 5.78E-07
Benzo(k)fluoranthene 1.37E-08 1.28E-08 2.65E-08
Bis(2-ethylhexyl) phthalate 1.22E-08 1.65E-08 2.86E-08
C2-Benzanthracene/chrysenes 2.56E-09 2.40E-09 4.97E-09
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.84E-09 2.66E-09 5.50E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.93E-07 2.75E-07 5.68E-07
Dieldrin 1.27E-08 1.72E-08 3.00E-08
Indeno(1,2,3-cd)pyrene 1.44E-07 1.36E-07 2.80E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 4.03E-07 7.64E-07 1.17E-06
PCBs, total 4.24E-07 8.03E-07 1.23E-06
PCB-TEQ 2.93E-07 1.19E-07 4.11E-07
TCDD-TEQ 5.54E-05 2.25E-05 7.80E-05
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.32E-11 NA 1.32E-11
Vanadium NA NA NA

RM6-9East Exposure Medium Total (Total PCBs) (a) 5.97E-05 2.68E-05 8.65E-05
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.99E-05 2.69E-05 8.68E-05
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TABLE 9.31.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM9-12
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.25E-07 1.53E-07 3.78E-07
Benzene 4.55E-13 NA 4.55E-13
Benzo(a)anthracene 2.94E-07 2.76E-07 5.69E-07
Benzo(a)pyrene 3.18E-06 2.98E-06 6.16E-06
Benzo(b)fluoranthene 3.97E-07 3.73E-07 7.70E-07
Benzo(k)fluoranthene 1.87E-08 1.75E-08 3.62E-08
Bis(2-ethylhexyl) phthalate 1.48E-08 2.01E-08 3.49E-08
C2-Benzanthracene/chrysenes 1.71E-09 1.60E-09 3.31E-09
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.59E-09 2.43E-09 5.02E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.71E-07 2.54E-07 5.25E-07
Dieldrin 2.93E-09 3.96E-09 6.89E-09
Indeno(1,2,3-cd)pyrene 1.22E-07 1.15E-07 2.37E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.68E-07 3.18E-07 4.86E-07
PCBs, total 1.76E-07 3.34E-07 5.10E-07
PCB-TEQ 1.71E-07 6.95E-08 2.41E-07
TCDD-TEQ 9.05E-06 3.68E-06 1.27E-05
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 2.26E-11 NA 2.26E-11
Vanadium NA NA NA

RM9-12 Exposure Medium Total (Total PCBs) (a) 1.37E-05 8.21E-06 2.20E-05
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.39E-05 8.26E-06 2.22E-05
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TABLE 9.31.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM12-15
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 9.21E-08 6.24E-08 1.55E-07
Benzene NA NA NA
Benzo(a)anthracene 1.53E-07 1.44E-07 2.97E-07
Benzo(a)pyrene 1.81E-06 1.70E-06 3.52E-06
Benzo(b)fluoranthene 2.24E-07 2.10E-07 4.34E-07
Benzo(k)fluoranthene 1.03E-08 9.69E-09 2.00E-08
Bis(2-ethylhexyl) phthalate 3.85E-09 5.21E-09 9.06E-09
C2-Benzanthracene/chrysenes 9.91E-10 9.30E-10 1.92E-09
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.15E-09 2.02E-09 4.17E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 1.96E-07 1.84E-07 3.81E-07
Dieldrin 2.67E-09 3.62E-09 6.29E-09
Indeno(1,2,3-cd)pyrene 1.13E-07 1.06E-07 2.19E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.42E-07 2.69E-07 4.11E-07
PCBs, total 1.47E-07 2.79E-07 4.27E-07
PCB-TEQ 7.04E-08 2.86E-08 9.90E-08
TCDD-TEQ 1.71E-06 6.97E-07 2.41E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene NA NA NA
Vanadium NA NA NA

RM12-15 Exposure Medium Total (Total PCBs) (a) 4.48E-06 3.41E-06 7.88E-06
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.54E-06 3.43E-06 7.97E-06
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TABLE 9.31.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 9.26E-08 6.27E-08 1.55E-07
Benzene NA NA NA
Benzo(a)anthracene 2.48E-07 2.33E-07 4.81E-07
Benzo(a)pyrene 2.88E-06 2.70E-06 5.58E-06
Benzo(b)fluoranthene 2.88E-07 2.70E-07 5.58E-07
Benzo(k)fluoranthene 1.30E-08 1.22E-08 2.52E-08
Bis(2-ethylhexyl) phthalate 3.44E-10 4.66E-10 8.10E-10
C2-Benzanthracene/chrysenes 1.59E-09 1.50E-09 3.09E-09
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 3.01E-09 2.82E-09 5.83E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 5.29E-07 4.96E-07 1.03E-06
Dieldrin 2.84E-09 3.85E-09 6.69E-09
Indeno(1,2,3-cd)pyrene 1.34E-07 1.26E-07 2.59E-07
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 5.16E-08 9.77E-08 1.49E-07
PCBs, total 5.74E-08 1.09E-07 1.66E-07
PCB-TEQ 6.93E-08 2.82E-08 9.75E-08
TCDD-TEQ 2.39E-08 9.72E-09 3.37E-08
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.13E-12 NA 1.13E-12
Vanadium NA NA NA

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 4.27E-06 4.03E-06 8.30E-06
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.33E-06 4.05E-06 8.38E-06
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TABLE 9.31.RME

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 2.83E-08 5.37E-06 5.40E-06
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.86E-08 5.41E-06 5.44E-06

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

River Mile 0-3
Total PCBs (a) 1.82E-05
PCB-TEQ & PCBs (non DLC) (b) 1.84E-05

River Mile 3-6
Total PCBs (a) 1.51E-05
PCB-TEQ & PCBs (non DLC) (b) 1.52E-05

River Mile 6-9
Total PCBs (a) 6.81E-05
PCB-TEQ & PCBs (non DLC) (b) 6.85E-05

River Mile 6-9 East Bank
Total PCBs (a) 9.19E-05
PCB-TEQ & PCBs (non DLC) (b) 9.23E-05

River Mile 9-12
Total PCBs (a) 2.74E-05
PCB-TEQ & PCBs (non DLC) (b) 2.76E-05

River Mile 12-15
Total PCBs (a) 1.33E-05
PCB-TEQ & PCBs (non DLC) (b) 1.34E-05

River Mile 15-17.4
Total PCBs (a) 1.37E-05
PCB-TEQ & PCBs (non DLC) (b) 1.38E-05

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) Surface water risks are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks by chemical.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 4.99E-04 NA 4.99E-04
Sediment Antimony NA NA NA Mortality, Blood 9.30E-05 NA 9.30E-05

Arsenic, total 4.18E-08 3.30E-08 7.48E-08 Skin, Vascular 9.30E-04 7.33E-04 1.66E-03
Benzene 1.34E-13 NA 1.34E-13 Immune 6.08E-09 NA 6.08E-09
Benzo(a)anthracene 2.57E-08 5.26E-08 7.83E-08 NA NA NA NA
Benzo(a)pyrene 3.48E-07 7.14E-07 1.06E-06 NA NA NA NA
Benzo(b)fluoranthene 3.52E-08 7.21E-08 1.07E-07 NA NA NA NA
Benzo(k)fluoranthene 1.94E-09 3.98E-09 5.92E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.82E-10 7.59E-10 1.24E-09 Liver 1.72E-05 2.71E-05 4.43E-05
C2-Benzanthracene/chrysenes 2.75E-10 5.64E-10 8.38E-10 Liver, Kidney 3.14E-06 6.43E-06 9.57E-06
Cadmium, diet NA NA NA Kidney 1.29E-04 8.16E-05 2.11E-04
Chromium, hexavalent 5.07E-08 NA 5.07E-08 None reported 1.13E-04 NA 1.13E-04
Chromium, total NA NA NA No effects observed 3.42E-06 NA 3.42E-06
Chrysene 3.47E-10 7.12E-10 1.06E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 1.26E-03 NA 1.26E-03
Copper NA NA NA Gastrointestinal 1.66E-04 NA 1.66E-04
Dibenz(a,h)anthracene 3.96E-08 8.11E-08 1.21E-07 NA NA NA NA
Dieldrin 5.64E-10 8.90E-10 1.45E-09 Liver 7.05E-06 1.11E-05 1.82E-05
Indeno(1,2,3-cd)pyrene 1.88E-08 3.86E-08 5.74E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 6.41E-04 NA 6.41E-04
Mercury, inorganic NA NA NA Immune 3.76E-04 NA 3.76E-04
Naphthalene NA NA NA Body Weight 1.12E-06 2.30E-06 3.42E-06
PCBs (non DLC) 2.18E-08 4.81E-08 6.99E-08 Eye, Nails, Immune 5.45E-03 1.20E-02 1.75E-02
PCBs, total 2.29E-08 5.06E-08 7.36E-08 Eye, Nails, Immune 5.73E-03 1.27E-02 1.84E-02
PCB-TEQ 2.12E-08 1.00E-08 3.13E-08 Reproductive, Developmental 2.02E-03 9.57E-04 2.98E-03
TCDD-TEQ 7.62E-07 3.61E-07 1.12E-06 Reproductive, Developmental 7.26E-02 3.43E-02 1.07E-01
Thallium NA NA NA Hair 8.25E-04 NA 8.25E-04
TPH C19-C40 NA NA NA Gastrointestinal 3.17E-05 5.00E-05 8.17E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.06E-03 1.67E-03 2.73E-03
Trichloroethene 1.26E-12 NA 1.26E-12 Thyroid 1.82E-07 NA 1.82E-07
Vanadium NA NA NA Hair 2.54E-04 NA 2.54E-04

RM0-3 Exposure Medium Total (Total PCBs) (a) 1.35E-06 1.41E-06 2.76E-06 8.47E-02 4.96E-02 1.34E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.37E-06 1.42E-06 2.79E-06 8.65E-02 4.99E-02 1.36E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 5.17E-04 NA 5.17E-04

Sediment Antimony NA NA NA Mortality, Blood 2.65E-04 NA 2.65E-04
Arsenic, total 3.63E-08 2.86E-08 6.49E-08 Skin, Vascular 8.07E-04 6.36E-04 1.44E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 4.43E-08 9.09E-08 1.35E-07 NA NA NA NA
Benzo(a)pyrene 3.73E-07 7.64E-07 1.14E-06 NA NA NA NA
Benzo(b)fluoranthene 4.18E-08 8.56E-08 1.27E-07 NA NA NA NA
Benzo(k)fluoranthene 1.87E-09 3.84E-09 5.72E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.10E-09 4.89E-09 7.99E-09 Liver 1.11E-04 1.75E-04 2.85E-04
C2-Benzanthracene/chrysenes 1.07E-09 2.20E-09 3.28E-09 Liver, Kidney 1.23E-05 2.52E-05 3.74E-05
Cadmium, diet NA NA NA Kidney 2.13E-04 1.34E-04 3.47E-04
Chromium, hexavalent 3.51E-08 NA 3.51E-08 None reported 7.80E-05 NA 7.80E-05
Chromium, total NA NA NA No effects observed 3.88E-06 NA 3.88E-06
Chrysene 6.67E-10 1.37E-09 2.03E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 1.35E-03 NA 1.35E-03
Copper NA NA NA Gastrointestinal 2.02E-04 NA 2.02E-04
Dibenz(a,h)anthracene 3.89E-08 7.97E-08 1.19E-07 NA NA NA NA
Dieldrin 3.75E-10 5.92E-10 9.67E-10 Liver 4.69E-06 7.40E-06 1.21E-05
Indeno(1,2,3-cd)pyrene 2.21E-08 4.52E-08 6.73E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 8.27E-04 NA 8.27E-04
Mercury, inorganic NA NA NA Immune 4.02E-04 NA 4.02E-04
Naphthalene NA NA NA Body Weight 2.82E-06 5.79E-06 8.61E-06
PCBs (non DLC) 1.20E-08 2.65E-08 3.85E-08 Eye, Nails, Immune 3.00E-03 6.62E-03 9.61E-03
PCBs, total 1.27E-08 2.80E-08 4.07E-08 Eye, Nails, Immune 3.17E-03 7.00E-03 1.02E-02
PCB-TEQ 1.44E-08 6.81E-09 2.12E-08 Reproductive, Developmental 1.37E-03 6.49E-04 2.02E-03
TCDD-TEQ 3.15E-07 1.49E-07 4.65E-07 Reproductive, Developmental 3.00E-02 1.42E-02 4.42E-02
Thallium NA NA NA Hair 8.86E-04 NA 8.86E-04
TPH C19-C40 NA NA NA Gastrointestinal 3.82E-05 6.03E-05 9.85E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.27E-03 2.01E-03 3.28E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 2.57E-04 NA 2.57E-04

RM3-6 Exposure Medium Total (Total PCBs) (a) 9.26E-07 1.28E-06 2.21E-06 4.05E-02 2.43E-02 6.47E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.40E-07 1.29E-06 2.23E-06 4.17E-02 2.45E-02 6.62E-02
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 5.47E-04 NA 5.47E-04

Sediment Antimony NA NA NA Mortality, Blood 2.08E-04 NA 2.08E-04
Arsenic, total 5.36E-08 4.22E-08 9.58E-08 Skin, Vascular 1.19E-03 9.38E-04 2.13E-03
Benzene 6.21E-14 NA 6.21E-14 Immune 2.82E-09 NA 2.82E-09
Benzo(a)anthracene 3.10E-08 6.36E-08 9.46E-08 NA NA NA NA
Benzo(a)pyrene 4.69E-07 9.61E-07 1.43E-06 NA NA NA NA
Benzo(b)fluoranthene 5.79E-08 1.19E-07 1.77E-07 NA NA NA NA
Benzo(k)fluoranthene 2.03E-09 4.15E-09 6.18E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.71E-09 2.69E-09 4.40E-09 Liver 6.10E-05 9.62E-05 1.57E-04
C2-Benzanthracene/chrysenes 5.32E-10 1.09E-09 1.62E-09 Liver, Kidney 6.07E-06 1.24E-05 1.85E-05
Cadmium, diet NA NA NA Kidney 3.81E-04 2.41E-04 6.22E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 8.54E-06 NA 8.54E-06
Chrysene 4.33E-10 8.87E-10 1.32E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 1.31E-03 NA 1.31E-03
Copper NA NA NA Gastrointestinal 3.04E-04 NA 3.04E-04
Dibenz(a,h)anthracene 6.53E-08 1.34E-07 1.99E-07 NA NA NA NA
Dieldrin 1.55E-09 2.44E-09 3.99E-09 Liver 1.94E-05 3.05E-05 4.99E-05
Indeno(1,2,3-cd)pyrene 2.48E-08 5.09E-08 7.57E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.10E-03 NA 1.10E-03
Mercury, inorganic NA NA NA Immune 7.33E-04 NA 7.33E-04
Naphthalene NA NA NA Body Weight 6.62E-06 1.36E-05 2.02E-05
PCBs (non DLC) 5.38E-08 1.19E-07 1.72E-07 Eye, Nails, Immune 1.34E-02 2.97E-02 4.31E-02
PCBs, total 5.66E-08 1.25E-07 1.81E-07 Eye, Nails, Immune 1.41E-02 3.12E-02 4.53E-02
PCB-TEQ 5.01E-08 2.37E-08 7.38E-08 Reproductive, Developmental 4.77E-03 2.26E-03 7.03E-03
TCDD-TEQ 6.78E-06 3.21E-06 9.98E-06 Reproductive, Developmental 6.45E-01 3.05E-01 9.51E-01
Thallium NA NA NA Hair 9.99E-04 NA 9.99E-04
TPH C19-C40 NA NA NA Gastrointestinal 5.60E-05 8.83E-05 1.44E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.35E-03 3.70E-03 6.04E-03
Trichloroethene 3.00E-12 NA 3.00E-12 Thyroid 4.34E-07 NA 4.34E-07
Vanadium NA NA NA Hair 3.41E-04 NA 3.41E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 7.54E-06 4.71E-06 1.23E-05 6.69E-01 3.42E-01 1.01E+00
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.59E-06 4.73E-06 1.23E-05 6.73E-01 3.42E-01 1.02E+00
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 5.69E-04 NA 5.69E-04

Sediment Antimony NA NA NA Mortality, Blood 2.66E-04 NA 2.66E-04
Arsenic, total 6.41E-08 5.05E-08 1.15E-07 Skin, Vascular 1.42E-03 1.12E-03 2.55E-03
Benzene 6.21E-14 NA 6.21E-14 Immune 2.82E-09 NA 2.82E-09
Benzo(a)anthracene 3.27E-08 6.71E-08 9.98E-08 NA NA NA NA
Benzo(a)pyrene 3.91E-07 8.01E-07 1.19E-06 NA NA NA NA
Benzo(b)fluoranthene 4.75E-08 9.73E-08 1.45E-07 NA NA NA NA
Benzo(k)fluoranthene 2.18E-09 4.47E-09 6.64E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.17E-09 3.42E-09 5.59E-09 Liver 7.75E-05 1.22E-04 2.00E-04
C2-Benzanthracene/chrysenes 4.08E-10 8.36E-10 1.24E-09 Liver, Kidney 4.66E-06 9.55E-06 1.42E-05
Cadmium, diet NA NA NA Kidney 5.30E-04 3.34E-04 8.64E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.16E-05 NA 1.16E-05
Chrysene 4.52E-10 9.26E-10 1.38E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 1.33E-03 NA 1.33E-03
Copper NA NA NA Gastrointestinal 3.34E-04 NA 3.34E-04
Dibenz(a,h)anthracene 4.67E-08 9.57E-08 1.42E-07 NA NA NA NA
Dieldrin 2.27E-09 3.58E-09 5.86E-09 Liver 2.84E-05 4.48E-05 7.32E-05
Indeno(1,2,3-cd)pyrene 2.30E-08 4.72E-08 7.02E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 9.74E-04 NA 9.74E-04
Mercury, inorganic NA NA NA Immune 9.43E-04 NA 9.43E-04
Naphthalene NA NA NA Body Weight 1.29E-06 2.64E-06 3.92E-06
PCBs (non DLC) 7.19E-08 1.59E-07 2.31E-07 Eye, Nails, Immune 1.80E-02 3.97E-02 5.77E-02
PCBs, total 7.57E-08 1.67E-07 2.43E-07 Eye, Nails, Immune 1.89E-02 4.18E-02 6.07E-02
PCB-TEQ 5.23E-08 2.47E-08 7.70E-08 Reproductive, Developmental 4.98E-03 2.35E-03 7.33E-03
TCDD-TEQ 9.90E-06 4.68E-06 1.46E-05 Reproductive, Developmental 9.43E-01 4.46E-01 1.39E+00
Thallium NA NA NA Hair 1.10E-03 NA 1.10E-03
TPH C19-C40 NA NA NA Gastrointestinal 7.31E-05 1.15E-04 1.88E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.07E-03 4.84E-03 7.90E-03
Trichloroethene 2.10E-12 NA 2.10E-12 Thyroid 3.04E-07 NA 3.04E-07
Vanadium NA NA NA Hair 4.80E-04 NA 4.80E-04

RM6-9East Exposure Medium Total (Total PCBs) (a) 1.06E-05 6.02E-06 1.66E-05 9.73E-01 4.94E-01 1.47E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.06E-05 6.04E-06 1.67E-05 9.77E-01 4.95E-01 1.47E+00
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 4.12E-04 NA 4.12E-04

Sediment Antimony NA NA NA Mortality, Blood 2.16E-04 NA 2.16E-04
Arsenic, total 4.03E-08 3.17E-08 7.20E-08 Skin, Vascular 8.95E-04 7.05E-04 1.60E-03
Benzene 8.12E-14 NA 8.12E-14 Immune 3.69E-09 NA 3.69E-09
Benzo(a)anthracene 4.68E-08 9.59E-08 1.43E-07 NA NA NA NA
Benzo(a)pyrene 5.06E-07 1.04E-06 1.54E-06 NA NA NA NA
Benzo(b)fluoranthene 6.33E-08 1.30E-07 1.93E-07 NA NA NA NA
Benzo(k)fluoranthene 2.98E-09 6.10E-09 9.08E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.65E-09 4.17E-09 6.82E-09 Liver 9.45E-05 1.49E-04 2.43E-04
C2-Benzanthracene/chrysenes 2.72E-10 5.58E-10 8.30E-10 Liver, Kidney 3.11E-06 6.37E-06 9.47E-06
Cadmium, diet NA NA NA Kidney 2.25E-04 1.42E-04 3.68E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 5.70E-06 NA 5.70E-06
Chrysene 4.13E-10 8.46E-10 1.26E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 1.07E-03 NA 1.07E-03
Copper NA NA NA Gastrointestinal 1.77E-04 NA 1.77E-04
Dibenz(a,h)anthracene 4.32E-08 8.85E-08 1.32E-07 NA NA NA NA
Dieldrin 5.23E-10 8.24E-10 1.35E-09 Liver 6.53E-06 1.03E-05 1.68E-05
Indeno(1,2,3-cd)pyrene 1.95E-08 4.00E-08 5.95E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.01E-03 NA 1.01E-03
Mercury, inorganic NA NA NA Immune 4.42E-04 NA 4.42E-04
Naphthalene NA NA NA Body Weight 1.23E-06 2.53E-06 3.76E-06
PCBs (non DLC) 3.00E-08 6.62E-08 9.61E-08 Eye, Nails, Immune 7.49E-03 1.65E-02 2.40E-02
PCBs, total 3.14E-08 6.94E-08 1.01E-07 Eye, Nails, Immune 7.86E-03 1.74E-02 2.52E-02
PCB-TEQ 3.06E-08 1.45E-08 4.50E-08 Reproductive, Developmental 2.91E-03 1.38E-03 4.29E-03
TCDD-TEQ 1.62E-06 7.64E-07 2.38E-06 Reproductive, Developmental 1.54E-01 7.28E-02 2.27E-01
Thallium NA NA NA Hair 7.04E-04 NA 7.04E-04
TPH C19-C40 NA NA NA Gastrointestinal 3.24E-05 5.11E-05 8.36E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.12E-03 1.77E-03 2.90E-03
Trichloroethene 3.60E-12 NA 3.60E-12 Thyroid 5.21E-07 NA 5.21E-07
Vanadium NA NA NA Hair 2.34E-04 NA 2.34E-04

RM9-12 Exposure Medium Total (Total PCBs) (a) 2.37E-06 2.27E-06 4.64E-06 1.68E-01 9.30E-02 2.61E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.40E-06 2.28E-06 4.68E-06 1.71E-01 9.35E-02 2.64E-01
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 3.53E-04 NA 3.53E-04

Sediment Antimony NA NA NA Mortality, Blood 9.50E-05 NA 9.50E-05
Arsenic, total 1.65E-08 1.30E-08 2.94E-08 Skin, Vascular 3.66E-04 2.88E-04 6.54E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.44E-08 5.01E-08 7.46E-08 NA NA NA NA
Benzo(a)pyrene 2.89E-07 5.93E-07 8.82E-07 NA NA NA NA
Benzo(b)fluoranthene 3.57E-08 7.31E-08 1.09E-07 NA NA NA NA
Benzo(k)fluoranthene 1.65E-09 3.37E-09 5.02E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.87E-10 1.08E-09 1.77E-09 Liver 2.45E-05 3.87E-05 6.32E-05
C2-Benzanthracene/chrysenes 1.58E-10 3.24E-10 4.82E-10 Liver, Kidney 1.80E-06 3.69E-06 5.50E-06
Cadmium, diet NA NA NA Kidney 1.79E-04 1.13E-04 2.92E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.02E-06 NA 2.02E-06
Chrysene 3.42E-10 7.02E-10 1.04E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 9.48E-04 NA 9.48E-04
Copper NA NA NA Gastrointestinal 1.21E-04 NA 1.21E-04
Dibenz(a,h)anthracene 3.13E-08 6.41E-08 9.54E-08 NA NA NA NA
Dieldrin 4.77E-10 7.53E-10 1.23E-09 Liver 5.97E-06 9.41E-06 1.54E-05
Indeno(1,2,3-cd)pyrene 1.80E-08 3.69E-08 5.48E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.05E-03 NA 1.05E-03
Mercury, inorganic NA NA NA Immune 2.95E-04 NA 2.95E-04
Naphthalene NA NA NA Body Weight 8.08E-07 1.66E-06 2.46E-06
PCBs (non DLC) 2.54E-08 5.60E-08 8.14E-08 Eye, Nails, Immune 6.34E-03 1.40E-02 2.03E-02
PCBs, total 2.63E-08 5.81E-08 8.44E-08 Eye, Nails, Immune 6.58E-03 1.45E-02 2.11E-02
PCB-TEQ 1.26E-08 5.95E-09 1.85E-08 Reproductive, Developmental 1.20E-03 5.66E-04 1.76E-03
TCDD-TEQ 3.06E-07 1.45E-07 4.51E-07 Reproductive, Developmental 2.92E-02 1.38E-02 4.30E-02
Thallium NA NA NA Hair 4.43E-04 NA 4.43E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.72E-05 4.29E-05 7.01E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 8.12E-04 1.28E-03 2.09E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 2.34E-04 NA 2.34E-04

RM12-15 Exposure Medium Total (Total PCBs) (a) 7.51E-07 1.04E-06 1.79E-06 4.07E-02 3.01E-02 7.08E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.62E-07 1.04E-06 1.81E-06 4.17E-02 3.01E-02 7.18E-02
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 1.88E-04 NA 1.88E-04

Sediment Antimony NA NA NA Mortality, Blood 4.21E-04 NA 4.21E-04
Arsenic, total 1.65E-08 1.30E-08 2.96E-08 Skin, Vascular 3.67E-04 2.90E-04 6.57E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 3.96E-08 8.11E-08 1.21E-07 NA NA NA NA
Benzo(a)pyrene 4.58E-07 9.40E-07 1.40E-06 NA NA NA NA
Benzo(b)fluoranthene 4.58E-08 9.40E-08 1.40E-07 NA NA NA NA
Benzo(k)fluoranthene 2.07E-09 4.25E-09 6.32E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.14E-11 9.68E-11 1.58E-10 Liver 2.19E-06 3.46E-06 5.65E-06
C2-Benzanthracene/chrysenes 2.54E-10 5.21E-10 7.75E-10 Liver, Kidney 2.90E-06 5.94E-06 8.84E-06
Cadmium, diet NA NA NA Kidney 5.30E-05 3.34E-05 8.64E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 8.14E-07 NA 8.14E-07
Chrysene 4.79E-10 9.83E-10 1.46E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 5.82E-04 NA 5.82E-04
Copper NA NA NA Gastrointestinal 7.01E-05 NA 7.01E-05
Dibenz(a,h)anthracene 8.43E-08 1.73E-07 2.57E-07 NA NA NA NA
Dieldrin 5.07E-10 8.00E-10 1.31E-09 Liver 6.34E-06 1.00E-05 1.63E-05
Indeno(1,2,3-cd)pyrene 2.13E-08 4.37E-08 6.50E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 6.84E-04 NA 6.84E-04
Mercury, inorganic NA NA NA Immune 7.07E-05 NA 7.07E-05
Naphthalene NA NA NA Body Weight 1.01E-06 2.06E-06 3.07E-06
PCBs (non DLC) 9.21E-09 2.03E-08 2.95E-08 Eye, Nails, Immune 2.30E-03 5.08E-03 7.38E-03
PCBs, total 1.03E-08 2.26E-08 3.29E-08 Eye, Nails, Immune 2.56E-03 5.66E-03 8.22E-03
PCB-TEQ 1.24E-08 5.86E-09 1.82E-08 Reproductive, Developmental 1.18E-03 5.58E-04 1.74E-03
TCDD-TEQ 4.27E-09 2.02E-09 6.30E-09 Reproductive, Developmental 4.07E-04 1.93E-04 6.00E-04
Thallium NA NA NA Hair 3.31E-04 NA 3.31E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.00E-05 3.15E-05 5.15E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.65E-04 1.05E-03 1.71E-03
Trichloroethene 1.80E-13 NA 1.80E-13 Thyroid 2.61E-08 NA 2.61E-08
Vanadium NA NA NA Hair 1.10E-04 NA 1.10E-04

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 6.84E-07 1.38E-06 2.06E-06 6.55E-03 7.27E-03 1.38E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 6.95E-07 1.38E-06 2.07E-06 7.46E-03 7.26E-03 1.47E-02

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 1.99E-08 2.86E-06 2.88E-06 1.02E-03 4.76E-02 4.86E-02
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.01E-08 2.88E-06 2.90E-06 1.04E-03 4.89E-02 4.99E-02
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 5.64E-06 1.83E-01

PCB-TEQ & PCBs (non DLC) (b) 5.68E-06 1.86E-01

River Mile 3-6

Total PCBs (a) 5.09E-06 1.13E-01

PCB-TEQ & PCBs (non DLC) (b) 5.13E-06 1.16E-01

River Mile 6-9

Total PCBs (a) 1.51E-05 1.06E+00

PCB-TEQ & PCBs (non DLC) (b) 1.52E-05 1.07E+00

River Mile 6-9 East Bank

Total PCBs (a) 1.95E-05 1.52E+00

PCB-TEQ & PCBs (non DLC) (b) 1.96E-05 1.52E+00

River Mile 9-12

Total PCBs (a) 7.52E-06 3.10E-01

PCB-TEQ & PCBs (non DLC) (b) 7.58E-06 3.14E-01

River Mile 12-15

Total PCBs (a) 4.67E-06 1.19E-01

PCB-TEQ & PCBs (non DLC) (b) 4.70E-06 1.22E-01

River Mile 15-17.4

Total PCBs (a) 4.94E-06 6.24E-02

PCB-TEQ & PCBs (non DLC) (b) 4.97E-06 6.46E-02
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.21E-03 1.73E-03 2.95E-03 Blood 1.21E-03 1.73E-03 2.95E-03

Body Weight 1.12E-06 2.30E-06 3.42E-06 Body Weight 1.12E-06 2.30E-06 3.42E-06

Developmental 7.30E-02 7.83E-02 1.51E-01 Developmental 7.51E-02 8.07E-02 1.56E-01

Eye 5.77E-03 1.53E-02 2.11E-02 Eye 5.49E-03 1.46E-02 2.01E-02

Gastrointestinal 1.98E-04 5.00E-05 2.48E-04 Gastrointestinal 1.98E-04 5.00E-05 2.48E-04

Hair 1.12E-03 6.68E-06 1.13E-03 Hair 1.12E-03 6.68E-06 1.13E-03

Immune 6.15E-03 1.53E-02 2.15E-02 Immune 5.87E-03 1.46E-02 2.04E-02

Kidney 1.19E-03 1.76E-03 2.95E-03 Kidney 1.19E-03 1.76E-03 2.95E-03

Liver 1.09E-03 1.84E-03 2.93E-03 Liver 1.09E-03 1.84E-03 2.93E-03

Mortality 1.52E-04 6.18E-05 2.13E-04 Mortality 1.52E-04 6.18E-05 2.13E-04

Nails 5.77E-03 1.53E-02 2.11E-02 Nails 5.49E-03 1.46E-02 2.01E-02

Neurological 1.31E-03 6.81E-04 1.99E-03 Neurological 1.31E-03 6.81E-04 1.99E-03

No effects observed 3.50E-06 1.04E-06 4.55E-06 No effects observed 3.50E-06 1.04E-06 4.55E-06

None reported 1.13E-04 0.00E+00 1.13E-04 None reported 1.13E-04 0.00E+00 1.13E-04

Reproductive 7.30E-02 7.83E-02 1.51E-01 Reproductive 7.51E-02 8.07E-02 1.56E-01

Skin 1.12E-03 7.62E-04 1.88E-03 Skin 1.12E-03 7.62E-04 1.88E-03

Thyroid 1.33E-03 5.66E-05 1.38E-03 Thyroid 1.33E-03 5.66E-05 1.38E-03

Vascular 1.12E-03 7.62E-04 1.88E-03 Vascular 1.12E-03 7.62E-04 1.88E-03

River Mile 
0-3
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.60E-03 2.07E-03 3.67E-03 Blood 1.60E-03 2.07E-03 3.67E-03

Body Weight 2.82E-06 5.79E-06 8.61E-06 Body Weight 2.82E-06 5.79E-06 8.61E-06

Developmental 3.05E-02 5.82E-02 8.86E-02 Developmental 3.19E-02 6.02E-02 9.21E-02

Eye 3.21E-03 9.65E-03 1.29E-02 Eye 3.03E-03 9.15E-03 1.22E-02

Gastrointestinal 2.40E-04 6.03E-05 3.00E-04 Gastrointestinal 2.40E-04 6.03E-05 3.00E-04

Hair 1.19E-03 6.68E-06 1.19E-03 Hair 1.19E-03 6.68E-06 1.19E-03

Immune 3.61E-03 9.65E-03 1.33E-02 Immune 3.44E-03 9.15E-03 1.26E-02

Kidney 1.50E-03 2.17E-03 3.66E-03 Kidney 1.50E-03 2.17E-03 3.66E-03

Liver 1.41E-03 2.33E-03 3.74E-03 Liver 1.41E-03 2.33E-03 3.74E-03

Mortality 3.24E-04 6.18E-05 3.85E-04 Mortality 3.24E-04 6.18E-05 3.85E-04

Nails 3.21E-03 9.65E-03 1.29E-02 Nails 3.03E-03 9.15E-03 1.22E-02

Neurological 1.52E-03 6.81E-04 2.20E-03 Neurological 1.52E-03 6.81E-04 2.20E-03

No effects observed 3.97E-06 1.04E-06 5.01E-06 No effects observed 3.97E-06 1.04E-06 5.01E-06

None reported 7.80E-05 0.00E+00 7.80E-05 None reported 7.80E-05 0.00E+00 7.80E-05

Reproductive 3.05E-02 5.82E-02 8.86E-02 Reproductive 3.19E-02 6.02E-02 9.21E-02

Skin 9.94E-04 6.66E-04 1.66E-03 Skin 9.94E-04 6.66E-04 1.66E-03

Thyroid 1.43E-03 5.66E-05 1.48E-03 Thyroid 1.43E-03 5.66E-05 1.48E-03

Vascular 9.94E-04 6.66E-04 1.66E-03 Vascular 9.94E-04 6.66E-04 1.66E-03

River Mile 
3-6
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b)Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs Summary of Target organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.61E-03 3.76E-03 6.37E-03 Blood 2.61E-03 3.76E-03 6.37E-03

Body Weight 6.62E-06 1.36E-05 2.02E-05 Body Weight 6.62E-06 1.36E-05 2.02E-05

Developmental 6.46E-01 3.49E-01 9.95E-01 Developmental 6.51E-01 3.53E-01 1.00E+00

Eye 1.42E-02 3.39E-02 4.80E-02 Eye 1.35E-02 3.22E-02 4.57E-02

Gastrointestinal 3.60E-04 8.83E-05 4.48E-04 Gastrointestinal 3.60E-04 8.83E-05 4.48E-04

Hair 1.38E-03 6.68E-06 1.39E-03 Hair 1.38E-03 6.68E-06 1.39E-03

Immune 1.49E-02 3.39E-02 4.88E-02 Immune 1.42E-02 3.22E-02 4.64E-02

Kidney 2.73E-03 3.95E-03 6.68E-03 Kidney 2.73E-03 3.95E-03 6.68E-03

Liver 2.44E-03 3.96E-03 6.40E-03 Liver 2.44E-03 3.96E-03 6.40E-03

Mortality 2.67E-04 6.18E-05 3.29E-04 Mortality 2.67E-04 6.18E-05 3.29E-04

Nails 1.42E-02 3.39E-02 4.80E-02 Nails 1.35E-02 3.22E-02 4.57E-02

Neurological 1.82E-03 6.81E-04 2.50E-03 Neurological 1.82E-03 6.81E-04 2.50E-03

No effects observed 8.63E-06 1.04E-06 9.67E-06 No effects observed 8.63E-06 1.04E-06 9.67E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 6.46E-01 3.49E-01 9.95E-01 Reproductive 6.51E-01 3.53E-01 1.00E+00

Skin 1.38E-03 9.68E-04 2.34E-03 Skin 1.38E-03 9.68E-04 2.34E-03

Thyroid 1.38E-03 5.66E-05 1.44E-03 Thyroid 1.38E-03 5.66E-05 1.44E-03

Vascular 1.38E-03 9.68E-04 2.34E-03 Vascular 1.38E-03 9.68E-04 2.34E-03

River Mile 
6-9
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b)Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs Summary of Target organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.39E-03 4.90E-03 8.29E-03 Blood 3.39E-03 4.90E-03 8.29E-03

Body Weight 1.29E-06 2.64E-06 3.92E-06 Body Weight 1.29E-06 2.64E-06 3.92E-06

Developmental 9.44E-01 4.90E-01 1.43E+00 Developmental 9.49E-01 4.94E-01 1.44E+00

Eye 1.90E-02 4.44E-02 6.34E-02 Eye 1.80E-02 4.22E-02 6.02E-02

Gastrointestinal 4.08E-04 1.15E-04 5.23E-04 Gastrointestinal 4.08E-04 1.15E-04 5.23E-04

Hair 1.63E-03 6.68E-06 1.63E-03 Hair 1.63E-03 6.68E-06 1.63E-03

Immune 1.99E-02 4.44E-02 6.43E-02 Immune 1.90E-02 4.22E-02 6.12E-02

Kidney 3.60E-03 5.18E-03 8.78E-03 Kidney 3.60E-03 5.18E-03 8.78E-03

Liver 3.18E-03 5.13E-03 8.31E-03 Liver 3.18E-03 5.13E-03 8.31E-03

Mortality 3.25E-04 6.18E-05 3.87E-04 Mortality 3.25E-04 6.18E-05 3.87E-04

Nails 1.90E-02 4.44E-02 6.34E-02 Nails 1.80E-02 4.22E-02 6.02E-02

Neurological 1.72E-03 6.81E-04 2.40E-03 Neurological 1.72E-03 6.81E-04 2.40E-03

No effects observed 1.16E-05 1.04E-06 1.27E-05 No effects observed 1.16E-05 1.04E-06 1.27E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 9.44E-01 4.90E-01 1.43E+00 Reproductive 9.49E-01 4.94E-01 1.44E+00

Skin 1.61E-03 1.15E-03 2.76E-03 Skin 1.61E-03 1.15E-03 2.76E-03

Thyroid 1.41E-03 5.66E-05 1.46E-03 Thyroid 1.41E-03 5.66E-05 1.46E-03

Vascular 1.61E-03 1.15E-03 2.76E-03 Vascular 1.61E-03 1.15E-03 2.76E-03

River Mile 
6-9 East Bank
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.40E-03 1.84E-03 3.24E-03 Blood 1.40E-03 1.84E-03 3.24E-03

Body Weight 1.23E-06 2.53E-06 3.76E-06 Body Weight 1.23E-06 2.53E-06 3.76E-06

Developmental 1.54E-01 1.17E-01 2.71E-01 Developmental 1.57E-01 1.20E-01 2.77E-01

Eye 7.90E-03 2.00E-02 2.79E-02 Eye 7.53E-03 1.91E-02 2.66E-02

Gastrointestinal 2.09E-04 5.11E-05 2.61E-04 Gastrointestinal 2.09E-04 5.11E-05 2.61E-04

Hair 9.80E-04 6.68E-06 9.87E-04 Hair 9.80E-04 6.68E-06 9.87E-04

Immune 8.34E-03 2.00E-02 2.84E-02 Immune 7.97E-03 1.91E-02 2.70E-02

Kidney 1.35E-03 1.92E-03 3.28E-03 Kidney 1.35E-03 1.92E-03 3.28E-03

Liver 1.23E-03 2.06E-03 3.29E-03 Liver 1.23E-03 2.06E-03 3.29E-03

Mortality 2.75E-04 6.18E-05 3.37E-04 Mortality 2.75E-04 6.18E-05 3.37E-04

Nails 7.90E-03 2.00E-02 2.79E-02 Nails 7.53E-03 1.91E-02 2.66E-02

Neurological 1.59E-03 6.81E-04 2.27E-03 Neurological 1.59E-03 6.81E-04 2.27E-03

No effects observed 5.79E-06 1.04E-06 6.83E-06 No effects observed 5.79E-06 1.04E-06 6.83E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.54E-01 1.17E-01 2.71E-01 Reproductive 1.57E-01 1.20E-01 2.77E-01

Skin 1.08E-03 7.35E-04 1.82E-03 Skin 1.08E-03 7.35E-04 1.82E-03

Thyroid 1.14E-03 5.66E-05 1.20E-03 Thyroid 1.14E-03 5.66E-05 1.20E-03

Vascular 1.08E-03 7.35E-04 1.82E-03 Vascular 1.08E-03 7.35E-04 1.82E-03

River Mile 
9-12
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 9.67E-04 1.34E-03 2.31E-03 Blood 9.67E-04 1.34E-03 2.31E-03

Body Weight 8.08E-07 1.66E-06 2.46E-06 Body Weight 8.08E-07 1.66E-06 2.46E-06

Developmental 3.08E-02 5.83E-02 8.91E-02 Developmental 3.08E-02 5.97E-02 9.06E-02

Eye 1.30E-02 3.12E-02 4.41E-02 Eye 1.30E-02 3.11E-02 4.40E-02

Gastrointestinal 1.48E-04 4.29E-05 1.91E-04 Gastrointestinal 1.48E-04 4.29E-05 1.91E-04

Hair 7.20E-04 6.68E-06 7.27E-04 Hair 7.20E-04 6.68E-06 7.27E-04

Immune 1.33E-02 3.12E-02 4.44E-02 Immune 1.33E-02 3.11E-02 4.43E-02

Kidney 9.94E-04 1.40E-03 2.39E-03 Kidney 9.94E-04 1.40E-03 2.39E-03

Liver 8.50E-04 1.45E-03 2.30E-03 Liver 8.50E-04 1.45E-03 2.30E-03

Mortality 1.54E-04 6.18E-05 2.16E-04 Mortality 1.54E-04 6.18E-05 2.16E-04

Nails 1.30E-02 3.12E-02 4.41E-02 Nails 1.30E-02 3.11E-02 4.40E-02

Neurological 1.57E-03 6.81E-04 2.25E-03 Neurological 1.57E-03 6.81E-04 2.25E-03

No effects observed 2.10E-06 1.04E-06 3.15E-06 No effects observed 2.10E-06 1.04E-06 3.15E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.08E-02 5.83E-02 8.91E-02 Reproductive 3.08E-02 5.97E-02 9.06E-02

Skin 5.52E-04 3.18E-04 8.70E-04 Skin 5.52E-04 3.18E-04 8.70E-04

Thyroid 1.02E-03 5.66E-05 1.08E-03 Thyroid 1.02E-03 5.66E-05 1.08E-03

Vascular 5.52E-04 3.18E-04 8.70E-04 Vascular 5.52E-04 3.18E-04 8.70E-04

River Mile 
12-15
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TABLE 9.32.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.15E-03 1.11E-03 2.26E-03 Blood 1.15E-03 1.11E-03 2.26E-03

Body Weight 1.01E-06 2.06E-06 3.07E-06 Body Weight 1.01E-06 2.06E-06 3.07E-06

Developmental 8.53E-04 4.42E-02 4.50E-02 Developmental 2.05E-03 4.61E-02 4.82E-02

Eye 2.60E-03 8.31E-03 1.09E-02 Eye 2.34E-03 7.62E-03 9.96E-03

Gastrointestinal 9.01E-05 3.15E-05 1.22E-04 Gastrointestinal 9.01E-05 3.15E-05 1.22E-04

Hair 4.84E-04 6.68E-06 4.91E-04 Hair 4.84E-04 6.68E-06 4.91E-04

Immune 2.67E-03 8.31E-03 1.10E-02 Immune 2.41E-03 7.62E-03 1.00E-02

Kidney 7.21E-04 1.09E-03 1.81E-03 Kidney 7.21E-04 1.09E-03 1.81E-03

Liver 6.82E-04 1.19E-03 1.87E-03 Liver 6.82E-04 1.19E-03 1.87E-03

Mortality 4.80E-04 6.18E-05 5.42E-04 Mortality 4.80E-04 6.18E-05 5.42E-04

Nails 2.60E-03 8.31E-03 1.09E-02 Nails 2.34E-03 7.62E-03 9.96E-03

Neurological 1.04E-03 6.81E-04 1.72E-03 Neurological 1.04E-03 6.81E-04 1.72E-03

No effects observed 9.00E-07 1.04E-06 1.94E-06 No effects observed 9.00E-07 1.04E-06 1.94E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 8.53E-04 4.42E-02 4.50E-02 Reproductive 2.05E-03 4.61E-02 4.82E-02

Skin 5.54E-04 3.19E-04 8.73E-04 Skin 5.54E-04 3.19E-04 8.73E-04

Thyroid 6.53E-04 5.66E-05 7.10E-04 Thyroid 6.53E-04 5.66E-05 7.10E-04

Vascular 5.54E-04 3.19E-04 8.73E-04 Vascular 5.54E-04 3.19E-04 8.73E-04

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 9.55E-05 NA 9.55E-05
Sediment Antimony NA NA NA Mortality, Blood 1.78E-05 NA 1.78E-05

Arsenic, total 5.71E-09 2.28E-09 7.99E-09 Skin, Vascular 1.78E-04 7.08E-05 2.48E-04
Benzene 1.83E-14 NA 1.83E-14 Immune 1.16E-09 NA 1.16E-09
Benzo(a)anthracene 2.10E-09 2.18E-09 4.28E-09 NA NA NA NA
Benzo(a)pyrene 2.85E-08 2.95E-08 5.81E-08 NA NA NA NA
Benzo(b)fluoranthene 2.88E-09 2.99E-09 5.87E-09 NA NA NA NA
Benzo(k)fluoranthene 1.59E-10 1.65E-10 3.24E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.58E-11 5.24E-11 1.18E-10 Liver 3.29E-06 2.62E-06 5.91E-06
C2-Benzanthracene/chrysenes 2.25E-11 2.33E-11 4.58E-11 Liver, Kidney 6.00E-07 6.21E-07 1.22E-06
Cadmium, diet NA NA NA Kidney 2.47E-05 7.89E-06 3.26E-05
Chromium, hexavalent 4.15E-09 NA 4.15E-09 None reported 2.15E-05 NA 2.15E-05
Chromium, total NA NA NA No effects observed 6.53E-07 NA 6.53E-07
Chrysene 2.84E-11 2.95E-11 5.79E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 2.40E-04 NA 2.40E-04
Copper NA NA NA Gastrointestinal 3.18E-05 NA 3.18E-05
Dibenz(a,h)anthracene 3.24E-09 3.36E-09 6.60E-09 NA NA NA NA
Dieldrin 7.70E-11 6.14E-11 1.38E-10 Liver 1.35E-06 1.07E-06 2.42E-06
Indeno(1,2,3-cd)pyrene 1.54E-09 1.60E-09 3.14E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.22E-04 NA 1.22E-04
Mercury, inorganic NA NA NA Immune 7.20E-05 NA 7.20E-05
Naphthalene NA NA NA Body Weight 2.14E-07 2.22E-07 4.36E-07
PCBs (non DLC) 2.98E-09 3.32E-09 6.30E-09 Eye, Nails, Immune 1.04E-03 1.16E-03 2.20E-03
PCBs, total 3.13E-09 3.49E-09 6.62E-09 Eye, Nails, Immune 1.10E-03 1.22E-03 2.32E-03
PCB-TEQ 2.90E-09 6.93E-10 3.59E-09 Reproductive, Developmental 3.87E-04 9.24E-05 4.79E-04
TCDD-TEQ 1.04E-07 2.49E-08 1.29E-07 Reproductive, Developmental 1.39E-02 3.32E-03 1.72E-02
Thallium NA NA NA Hair 1.58E-04 NA 1.58E-04
TPH C19-C40 NA NA NA Gastrointestinal 6.06E-06 4.83E-06 1.09E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.03E-04 1.61E-04 3.64E-04
Trichloroethene 1.03E-13 NA 1.03E-13 Thyroid 3.49E-08 NA 3.49E-08
Vanadium NA NA NA Hair 4.86E-05 NA 4.86E-05

RM0-3 Exposure Medium Total (Total PCBs) (a) 1.56E-07 7.06E-08 2.26E-07 1.62E-02 4.79E-03 2.10E-02
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.58E-07 7.12E-08 2.30E-07 1.65E-02 4.82E-03 2.14E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 9.88E-05 NA 9.88E-05

Sediment Antimony NA NA NA Mortality, Blood 5.06E-05 NA 5.06E-05
Arsenic, total 4.96E-09 1.98E-09 6.93E-09 Skin, Vascular 1.54E-04 6.15E-05 2.16E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 3.63E-09 3.76E-09 7.39E-09 NA NA NA NA
Benzo(a)pyrene 3.05E-08 3.16E-08 6.22E-08 NA NA NA NA
Benzo(b)fluoranthene 3.42E-09 3.54E-09 6.96E-09 NA NA NA NA
Benzo(k)fluoranthene 1.54E-10 1.59E-10 3.13E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.23E-10 3.37E-10 7.61E-10 Liver 2.12E-05 1.69E-05 3.80E-05
C2-Benzanthracene/chrysenes 8.81E-11 9.12E-11 1.79E-10 Liver, Kidney 2.35E-06 2.43E-06 4.77E-06
Cadmium, diet NA NA NA Kidney 4.07E-05 1.30E-05 5.36E-05
Chromium, hexavalent 2.88E-09 NA 2.88E-09 None reported 1.49E-05 NA 1.49E-05
Chromium, total NA NA NA No effects observed 7.42E-07 NA 7.42E-07
Chrysene 5.46E-11 5.66E-11 1.11E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 2.59E-04 NA 2.59E-04
Copper NA NA NA Gastrointestinal 3.86E-05 NA 3.86E-05
Dibenz(a,h)anthracene 3.19E-09 3.30E-09 6.49E-09 NA NA NA NA
Dieldrin 5.12E-11 4.08E-11 9.21E-11 Liver 8.97E-07 7.14E-07 1.61E-06
Indeno(1,2,3-cd)pyrene 1.81E-09 1.87E-09 3.68E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.58E-04 NA 1.58E-04
Mercury, inorganic NA NA NA Immune 7.69E-05 NA 7.69E-05
Naphthalene NA NA NA Body Weight 5.40E-07 5.59E-07 1.10E-06
PCBs (non DLC) 1.64E-09 1.83E-09 3.46E-09 Eye, Nails, Immune 5.73E-04 6.39E-04 1.21E-03
PCBs, total 1.73E-09 1.93E-09 3.66E-09 Eye, Nails, Immune 6.06E-04 6.76E-04 1.28E-03
PCB-TEQ 1.97E-09 4.70E-10 2.44E-09 Reproductive, Developmental 2.62E-04 6.27E-05 3.25E-04
TCDD-TEQ 4.31E-08 1.03E-08 5.33E-08 Reproductive, Developmental 5.74E-03 1.37E-03 7.11E-03
Thallium NA NA NA Hair 1.69E-04 NA 1.69E-04
TPH C19-C40 NA NA NA Gastrointestinal 7.31E-06 5.82E-06 1.31E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.43E-04 1.94E-04 4.37E-04
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 4.91E-05 NA 4.91E-05

RM3-6 Exposure Medium Total (Total PCBs) (a) 9.60E-08 5.90E-08 1.55E-07 7.73E-03 2.34E-03 1.01E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.79E-08 5.94E-08 1.57E-07 7.96E-03 2.37E-03 1.03E-02
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TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 1.05E-04 NA 1.05E-04

Sediment Antimony NA NA NA Mortality, Blood 3.99E-05 NA 3.99E-05
Arsenic, total 7.31E-09 2.91E-09 1.02E-08 Skin, Vascular 2.27E-04 9.06E-05 3.18E-04
Benzene 8.48E-15 NA 8.48E-15 Immune 5.40E-10 NA 5.40E-10
Benzo(a)anthracene 2.54E-09 2.63E-09 5.17E-09 NA NA NA NA
Benzo(a)pyrene 3.84E-08 3.98E-08 7.82E-08 NA NA NA NA
Benzo(b)fluoranthene 4.75E-09 4.92E-09 9.66E-09 NA NA NA NA
Benzo(k)fluoranthene 1.66E-10 1.72E-10 3.38E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.33E-10 1.86E-10 4.19E-10 Liver 1.17E-05 9.29E-06 2.10E-05
C2-Benzanthracene/chrysenes 4.36E-11 4.51E-11 8.87E-11 Liver, Kidney 1.16E-06 1.20E-06 2.36E-06
Cadmium, diet NA NA NA Kidney 7.29E-05 2.32E-05 9.61E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.63E-06 NA 1.63E-06
Chrysene 3.55E-11 3.67E-11 7.22E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 2.50E-04 NA 2.50E-04
Copper NA NA NA Gastrointestinal 5.81E-05 NA 5.81E-05
Dibenz(a,h)anthracene 5.35E-09 5.54E-09 1.09E-08 NA NA NA NA
Dieldrin 2.12E-10 1.69E-10 3.80E-10 Liver 3.70E-06 2.95E-06 6.65E-06
Indeno(1,2,3-cd)pyrene 2.03E-09 2.11E-09 4.14E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.10E-04 NA 2.10E-04
Mercury, inorganic NA NA NA Immune 1.40E-04 NA 1.40E-04
Naphthalene NA NA NA Body Weight 1.27E-06 1.31E-06 2.58E-06
PCBs (non DLC) 7.34E-09 8.19E-09 1.55E-08 Eye, Nails, Immune 2.57E-03 2.87E-03 5.44E-03
PCBs, total 7.72E-09 8.61E-09 1.63E-08 Eye, Nails, Immune 2.70E-03 3.01E-03 5.72E-03
PCB-TEQ 6.84E-09 1.64E-09 8.48E-09 Reproductive, Developmental 9.12E-04 2.18E-04 1.13E-03
TCDD-TEQ 9.25E-07 2.21E-07 1.15E-06 Reproductive, Developmental 1.23E-01 2.95E-02 1.53E-01
Thallium NA NA NA Hair 1.91E-04 NA 1.91E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.07E-05 8.53E-06 1.92E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.48E-04 3.57E-04 8.06E-04
Trichloroethene 2.46E-13 NA 2.46E-13 Thyroid 8.30E-08 NA 8.30E-08
Vanadium NA NA NA Hair 6.52E-05 NA 6.52E-05

RM6-9 Exposure Medium Total (Total PCBs) (a) 9.94E-07 2.88E-07 1.28E-06 1.28E-01 3.30E-02 1.61E-01
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.00E-06 2.89E-07 1.29E-06 1.29E-01 3.31E-02 1.62E-01
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TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 1.09E-04 NA 1.09E-04

Sediment Antimony NA NA NA Mortality, Blood 5.09E-05 NA 5.09E-05
Arsenic, total 8.75E-09 3.49E-09 1.22E-08 Skin, Vascular 2.72E-04 1.08E-04 3.81E-04
Benzene 8.48E-15 NA 8.48E-15 Immune 5.40E-10 NA 5.40E-10
Benzo(a)anthracene 2.68E-09 2.78E-09 5.46E-09 NA NA NA NA
Benzo(a)pyrene 3.20E-08 3.32E-08 6.52E-08 NA NA NA NA
Benzo(b)fluoranthene 3.89E-09 4.03E-09 7.92E-09 NA NA NA NA
Benzo(k)fluoranthene 1.78E-10 1.85E-10 3.63E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.96E-10 2.36E-10 5.33E-10 Liver 1.48E-05 1.18E-05 2.66E-05
C2-Benzanthracene/chrysenes 3.34E-11 3.46E-11 6.81E-11 Liver, Kidney 8.90E-07 9.22E-07 1.81E-06
Cadmium, diet NA NA NA Kidney 1.01E-04 3.23E-05 1.34E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.21E-06 NA 2.21E-06
Chrysene 3.70E-11 3.83E-11 7.54E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 2.55E-04 NA 2.55E-04
Copper NA NA NA Gastrointestinal 6.39E-05 NA 6.39E-05
Dibenz(a,h)anthracene 3.83E-09 3.96E-09 7.79E-09 NA NA NA NA
Dieldrin 3.10E-10 2.47E-10 5.57E-10 Liver 5.43E-06 4.33E-06 9.76E-06
Indeno(1,2,3-cd)pyrene 1.89E-09 1.95E-09 3.84E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.86E-04 NA 1.86E-04
Mercury, inorganic NA NA NA Immune 1.80E-04 NA 1.80E-04
Naphthalene NA NA NA Body Weight 2.46E-07 2.55E-07 5.00E-07
PCBs (non DLC) 9.82E-09 1.10E-08 2.08E-08 Eye, Nails, Immune 3.44E-03 3.83E-03 7.27E-03
PCBs, total 1.03E-08 1.15E-08 2.19E-08 Eye, Nails, Immune 3.62E-03 4.03E-03 7.65E-03
PCB-TEQ 7.13E-09 1.71E-09 8.84E-09 Reproductive, Developmental 9.51E-04 2.27E-04 1.18E-03
TCDD-TEQ 1.35E-06 3.23E-07 1.68E-06 Reproductive, Developmental 1.80E-01 4.31E-02 2.23E-01
Thallium NA NA NA Hair 2.11E-04 NA 2.11E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.40E-05 1.11E-05 2.51E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.86E-04 4.67E-04 1.05E-03
Trichloroethene 1.72E-13 NA 1.72E-13 Thyroid 5.81E-08 NA 5.81E-08
Vanadium NA NA NA Hair 9.18E-05 NA 9.18E-05

RM6-9East Exposure Medium Total (Total PCBs) (a) 1.42E-06 3.85E-07 1.80E-06 1.86E-01 4.78E-02 2.34E-01
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.42E-06 3.86E-07 1.81E-06 1.87E-01 4.78E-02 2.35E-01
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TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 7.88E-05 NA 7.88E-05

Sediment Antimony NA NA NA Mortality, Blood 4.13E-05 NA 4.13E-05
Arsenic, total 5.50E-09 2.19E-09 7.69E-09 Skin, Vascular 1.71E-04 6.81E-05 2.39E-04
Benzene 1.11E-14 NA 1.11E-14 Immune 7.06E-10 NA 7.06E-10
Benzo(a)anthracene 3.83E-09 3.97E-09 7.80E-09 NA NA NA NA
Benzo(a)pyrene 4.15E-08 4.29E-08 8.44E-08 NA NA NA NA
Benzo(b)fluoranthene 5.18E-09 5.37E-09 1.05E-08 NA NA NA NA
Benzo(k)fluoranthene 2.44E-10 2.53E-10 4.97E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.61E-10 2.88E-10 6.49E-10 Liver 1.81E-05 1.44E-05 3.24E-05
C2-Benzanthracene/chrysenes 2.23E-11 2.31E-11 4.54E-11 Liver, Kidney 5.94E-07 6.15E-07 1.21E-06
Cadmium, diet NA NA NA Kidney 4.31E-05 1.37E-05 5.68E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.09E-06 NA 1.09E-06
Chrysene 3.38E-11 3.50E-11 6.88E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 2.04E-04 NA 2.04E-04
Copper NA NA NA Gastrointestinal 3.38E-05 NA 3.38E-05
Dibenz(a,h)anthracene 3.54E-09 3.66E-09 7.20E-09 NA NA NA NA
Dieldrin 7.14E-11 5.69E-11 1.28E-10 Liver 1.25E-06 9.95E-07 2.24E-06
Indeno(1,2,3-cd)pyrene 1.60E-09 1.65E-09 3.25E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.92E-04 NA 1.92E-04
Mercury, inorganic NA NA NA Immune 8.44E-05 NA 8.44E-05
Naphthalene NA NA NA Body Weight 2.36E-07 2.44E-07 4.80E-07
PCBs (non DLC) 4.09E-09 4.56E-09 8.66E-09 Eye, Nails, Immune 1.43E-03 1.60E-03 3.03E-03
PCBs, total 4.29E-09 4.79E-09 9.08E-09 Eye, Nails, Immune 1.50E-03 1.68E-03 3.18E-03
PCB-TEQ 4.17E-09 9.97E-10 5.17E-09 Reproductive, Developmental 5.56E-04 1.33E-04 6.89E-04
TCDD-TEQ 2.21E-07 5.27E-08 2.73E-07 Reproductive, Developmental 2.94E-02 7.03E-03 3.64E-02
Thallium NA NA NA Hair 1.34E-04 NA 1.34E-04
TPH C19-C40 NA NA NA Gastrointestinal 6.20E-06 4.94E-06 1.11E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.15E-04 1.71E-04 3.86E-04
Trichloroethene 2.95E-13 NA 2.95E-13 Thyroid 9.96E-08 NA 9.96E-08
Vanadium NA NA NA Hair 4.48E-05 NA 4.48E-05

RM9-12 Exposure Medium Total (Total PCBs) (a) 2.87E-07 1.18E-07 4.05E-07 3.22E-02 8.98E-03 4.12E-02
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.91E-07 1.19E-07 4.09E-07 3.27E-02 9.04E-03 4.17E-02
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TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 6.74E-05 NA 6.74E-05

Sediment Antimony NA NA NA Mortality, Blood 1.82E-05 NA 1.82E-05
Arsenic, total 2.25E-09 8.95E-10 3.14E-09 Skin, Vascular 6.99E-05 2.78E-05 9.78E-05
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.00E-09 2.07E-09 4.08E-09 NA NA NA NA
Benzo(a)pyrene 2.37E-08 2.45E-08 4.82E-08 NA NA NA NA
Benzo(b)fluoranthene 2.92E-09 3.03E-09 5.95E-09 NA NA NA NA
Benzo(k)fluoranthene 1.35E-10 1.40E-10 2.74E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 9.38E-11 7.48E-11 1.69E-10 Liver 4.69E-06 3.74E-06 8.43E-06
C2-Benzanthracene/chrysenes 1.29E-11 1.34E-11 2.63E-11 Liver, Kidney 3.45E-07 3.57E-07 7.01E-07
Cadmium, diet NA NA NA Kidney 3.42E-05 1.09E-05 4.51E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 3.86E-07 NA 3.86E-07
Chrysene 2.81E-11 2.91E-11 5.71E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 1.81E-04 NA 1.81E-04
Copper NA NA NA Gastrointestinal 2.30E-05 NA 2.30E-05
Dibenz(a,h)anthracene 2.56E-09 2.66E-09 5.22E-09 NA NA NA NA
Dieldrin 6.52E-11 5.19E-11 1.17E-10 Liver 1.14E-06 9.09E-07 2.05E-06
Indeno(1,2,3-cd)pyrene 1.47E-09 1.53E-09 3.00E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.00E-04 NA 2.00E-04
Mercury, inorganic NA NA NA Immune 5.65E-05 NA 5.65E-05
Naphthalene NA NA NA Body Weight 1.54E-07 1.60E-07 3.14E-07
PCBs (non DLC) 3.46E-09 3.86E-09 7.33E-09 Eye, Nails, Immune 1.21E-03 1.35E-03 2.56E-03
PCBs, total 3.59E-09 4.01E-09 7.60E-09 Eye, Nails, Immune 1.26E-03 1.40E-03 2.66E-03
PCB-TEQ 1.72E-09 4.10E-10 2.13E-09 Reproductive, Developmental 2.29E-04 5.47E-05 2.84E-04
TCDD-TEQ 4.18E-08 9.99E-09 5.18E-08 Reproductive, Developmental 5.57E-03 1.33E-03 6.91E-03
Thallium NA NA NA Hair 8.47E-05 NA 8.47E-05
TPH C19-C40 NA NA NA Gastrointestinal 5.20E-06 4.15E-06 9.35E-06
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.55E-04 1.24E-04 2.79E-04
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 4.48E-05 NA 4.48E-05

RM12-15 Exposure Medium Total (Total PCBs) (a) 8.06E-08 4.90E-08 1.30E-07 7.78E-03 2.91E-03 1.07E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.22E-08 4.93E-08 1.32E-07 7.96E-03 2.91E-03 1.09E-02
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TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 3.59E-05 NA 3.59E-05

Sediment Antimony NA NA NA Mortality, Blood 8.05E-05 NA 8.05E-05
Arsenic, total 2.26E-09 8.99E-10 3.16E-09 Skin, Vascular 7.02E-05 2.80E-05 9.82E-05
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 3.24E-09 3.36E-09 6.60E-09 NA NA NA NA
Benzo(a)pyrene 3.76E-08 3.89E-08 7.65E-08 NA NA NA NA
Benzo(b)fluoranthene 3.76E-09 3.89E-09 7.65E-09 NA NA NA NA
Benzo(k)fluoranthene 1.70E-10 1.76E-10 3.46E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.39E-12 6.68E-12 1.51E-11 Liver 4.19E-07 3.34E-07 7.53E-07
C2-Benzanthracene/chrysenes 2.08E-11 2.16E-11 4.24E-11 Liver, Kidney 5.54E-07 5.74E-07 1.13E-06
Cadmium, diet NA NA NA Kidney 1.01E-05 3.23E-06 1.34E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.56E-07 NA 1.56E-07
Chrysene 3.93E-11 4.07E-11 8.00E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 1.11E-04 NA 1.11E-04
Copper NA NA NA Gastrointestinal 1.34E-05 NA 1.34E-05
Dibenz(a,h)anthracene 6.90E-09 7.15E-09 1.41E-08 NA NA NA NA
Dieldrin 6.93E-11 5.52E-11 1.24E-10 Liver 1.21E-06 9.66E-07 2.18E-06
Indeno(1,2,3-cd)pyrene 1.75E-09 1.81E-09 3.55E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.31E-04 NA 1.31E-04
Mercury, inorganic NA NA NA Immune 1.35E-05 NA 1.35E-05
Naphthalene NA NA NA Body Weight 1.92E-07 1.99E-07 3.91E-07
PCBs (non DLC) 1.26E-09 1.40E-09 2.66E-09 Eye, Nails, Immune 4.40E-04 4.91E-04 9.31E-04
PCBs, total 1.40E-09 1.56E-09 2.96E-09 Eye, Nails, Immune 4.90E-04 5.46E-04 1.04E-03
PCB-TEQ 1.69E-09 4.04E-10 2.09E-09 Reproductive, Developmental 2.25E-04 5.39E-05 2.79E-04
TCDD-TEQ 5.84E-10 1.39E-10 7.23E-10 Reproductive, Developmental 7.78E-05 1.86E-05 9.64E-05
Thallium NA NA NA Hair 6.33E-05 NA 6.33E-05
TPH C19-C40 NA NA NA Gastrointestinal 3.82E-06 3.04E-06 6.86E-06
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.27E-04 1.01E-04 2.28E-04
Trichloroethene 1.47E-14 NA 1.47E-14 Thyroid 4.98E-09 NA 4.98E-09
Vanadium NA NA NA Hair 2.11E-05 NA 2.11E-05

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 5.78E-08 5.80E-08 1.16E-07 1.25E-03 7.03E-04 1.95E-03
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.93E-08 5.83E-08 1.18E-07 1.43E-03 7.01E-04 2.13E-03

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 5.79E-08 3.22E-06 3.28E-06 4.80E-03 1.13E-01 1.17E-01
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.86E-08 3.24E-06 3.30E-06 4.89E-03 1.16E-01 1.21E-01
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TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 3.50E-06 1.38E-01

PCB-TEQ & PCBs (non DLC) (b) 3.53E-06 1.42E-01

River Mile 3-6

Total PCBs (a) 3.43E-06 1.27E-01

PCB-TEQ & PCBs (non DLC) (b) 3.46E-06 1.31E-01

River Mile 6-9

Total PCBs (a) 4.56E-06 2.78E-01

PCB-TEQ & PCBs (non DLC) (b) 4.59E-06 2.82E-01

River Mile 6-9 East Bank

Total PCBs (a) 5.08E-06 3.51E-01

PCB-TEQ & PCBs (non DLC) (b) 5.11E-06 3.55E-01

River Mile 9-12

Total PCBs (a) 3.68E-06 1.59E-01

PCB-TEQ & PCBs (non DLC) (b) 3.71E-06 1.62E-01

River Mile 12-15

Total PCBs (a) 3.41E-06 1.28E-01

PCB-TEQ & PCBs (non DLC) (b) 3.43E-06 1.31E-01

River Mile 15-17.4

Total PCBs (a) 3.39E-06 1.19E-01

PCB-TEQ & PCBs (non DLC) (b) 3.42E-06 1.23E-01
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TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 4.98E-04 3.10E-04 8.08E-04 Blood 4.98E-04 3.10E-04 8.08E-04

Body Weight 2.14E-07 2.22E-07 4.36E-07 Body Weight 2.14E-07 2.22E-07 4.36E-07

Developmental 1.60E-02 1.07E-01 1.23E-01 Developmental 1.64E-02 1.11E-01 1.27E-01

Eye 1.28E-03 7.49E-03 8.77E-03 Eye 1.22E-03 7.16E-03 8.38E-03

Gastrointestinal 3.78E-05 4.83E-06 4.26E-05 Gastrointestinal 3.78E-05 4.83E-06 4.26E-05

Hair 4.05E-04 1.58E-05 4.21E-04 Hair 4.05E-04 1.58E-05 4.21E-04

Immune 1.36E-03 7.50E-03 8.86E-03 Immune 1.29E-03 7.16E-03 8.46E-03

Kidney 2.31E-04 1.70E-04 4.01E-04 Kidney 2.31E-04 1.70E-04 4.01E-04

Liver 2.35E-04 4.49E-04 6.85E-04 Liver 2.35E-04 4.49E-04 6.85E-04

Mortality 2.93E-04 1.46E-04 4.39E-04 Mortality 2.93E-04 1.46E-04 4.39E-04

Nails 1.28E-03 7.49E-03 8.77E-03 Nails 1.22E-03 7.16E-03 8.38E-03

Neurological 1.03E-03 1.61E-03 2.64E-03 Neurological 1.03E-03 1.61E-03 2.64E-03

No effects observed 1.06E-06 2.47E-06 3.52E-06 No effects observed 1.06E-06 2.47E-06 3.52E-06

None reported 2.15E-05 0.00E+00 2.15E-05 None reported 2.15E-05 0.00E+00 2.15E-05

Reproductive 1.60E-02 1.07E-01 1.23E-01 Reproductive 1.64E-02 1.11E-01 1.27E-01

Skin 1.05E-03 1.40E-04 1.19E-03 Skin 1.05E-03 1.40E-04 1.19E-03

Thyroid 5.74E-04 1.34E-04 7.08E-04 Thyroid 5.74E-04 1.34E-04 7.08E-04

Vascular 1.05E-03 1.40E-04 1.19E-03 Vascular 1.05E-03 1.40E-04 1.19E-03

River Mile 
0-3
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TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 5.72E-04 3.42E-04 9.14E-04 Blood 5.72E-04 3.42E-04 9.14E-04

Body Weight 5.40E-07 5.59E-07 1.10E-06 Body Weight 5.40E-07 5.59E-07 1.10E-06

Developmental 7.83E-03 1.05E-01 1.13E-01 Developmental 8.19E-03 1.09E-01 1.17E-01

Eye 7.91E-04 6.95E-03 7.74E-03 Eye 7.50E-04 6.63E-03 7.38E-03

Gastrointestinal 4.59E-05 5.82E-06 5.17E-05 Gastrointestinal 4.59E-05 5.82E-06 5.17E-05

Hair 4.17E-04 1.58E-05 4.33E-04 Hair 4.17E-04 1.58E-05 4.33E-04

Immune 8.72E-04 6.95E-03 7.83E-03 Immune 8.31E-04 6.64E-03 7.47E-03

Kidney 2.89E-04 2.09E-04 4.98E-04 Kidney 2.89E-04 2.09E-04 4.98E-04

Liver 2.95E-04 4.98E-04 7.93E-04 Liver 2.95E-04 4.98E-04 7.93E-04

Mortality 3.26E-04 1.46E-04 4.72E-04 Mortality 3.26E-04 1.46E-04 4.72E-04

Nails 7.91E-04 6.95E-03 7.74E-03 Nails 7.50E-04 6.63E-03 7.38E-03

Neurological 1.07E-03 1.61E-03 2.68E-03 Neurological 1.07E-03 1.61E-03 2.68E-03

No effects observed 1.14E-06 2.47E-06 3.61E-06 No effects observed 1.14E-06 2.47E-06 3.61E-06

None reported 1.49E-05 0.00E+00 1.49E-05 None reported 1.49E-05 0.00E+00 1.49E-05

Reproductive 7.83E-03 1.05E-01 1.13E-01 Reproductive 8.19E-03 1.09E-01 1.17E-01

Skin 1.03E-03 1.31E-04 1.16E-03 Skin 1.03E-03 1.31E-04 1.16E-03

Thyroid 5.93E-04 1.34E-04 7.27E-04 Thyroid 5.93E-04 1.34E-04 7.27E-04

Vascular 1.03E-03 1.31E-04 1.16E-03 Vascular 1.03E-03 1.31E-04 1.16E-03

River Mile 
3-6

Page 10 of 15 AECOM

Final

July 2017



TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 7.66E-04 5.06E-04 1.27E-03 Blood 7.66E-04 5.06E-04 1.27E-03

Body Weight 1.27E-06 1.31E-06 2.58E-06 Body Weight 1.27E-06 1.31E-06 2.58E-06

Developmental 1.25E-01 1.34E-01 2.59E-01 Developmental 1.26E-01 1.37E-01 2.64E-01

Eye 2.89E-03 9.29E-03 1.22E-02 Eye 2.75E-03 8.86E-03 1.16E-02

Gastrointestinal 6.88E-05 8.53E-06 7.74E-05 Gastrointestinal 6.88E-05 8.53E-06 7.74E-05

Hair 4.55E-04 1.58E-05 4.71E-04 Hair 4.55E-04 1.58E-05 4.71E-04

Immune 3.03E-03 9.29E-03 1.23E-02 Immune 2.89E-03 8.87E-03 1.18E-02

Kidney 5.25E-04 3.82E-04 9.07E-04 Kidney 5.25E-04 3.82E-04 9.07E-04

Liver 4.92E-04 6.54E-04 1.15E-03 Liver 4.92E-04 6.54E-04 1.15E-03

Mortality 3.15E-04 1.46E-04 4.61E-04 Mortality 3.15E-04 1.46E-04 4.61E-04

Nails 2.89E-03 9.29E-03 1.22E-02 Nails 2.75E-03 8.86E-03 1.16E-02

Neurological 1.12E-03 1.61E-03 2.73E-03 Neurological 1.12E-03 1.61E-03 2.73E-03

No effects observed 2.04E-06 2.47E-06 4.50E-06 No effects observed 2.04E-06 2.47E-06 4.50E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.25E-01 1.34E-01 2.59E-01 Reproductive 1.26E-01 1.37E-01 2.64E-01

Skin 1.10E-03 1.60E-04 1.26E-03 Skin 1.10E-03 1.60E-04 1.26E-03

Thyroid 5.84E-04 1.34E-04 7.18E-04 Thyroid 5.84E-04 1.34E-04 7.18E-04

Vascular 1.10E-03 1.60E-04 1.26E-03 Vascular 1.10E-03 1.60E-04 1.26E-03

River Mile 
6-9
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TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 9.15E-04 6.15E-04 1.53E-03 Blood 9.15E-04 6.15E-04 1.53E-03

Body Weight 2.46E-07 2.55E-07 5.00E-07 Body Weight 2.46E-07 2.55E-07 5.00E-07

Developmental 1.82E-01 1.47E-01 3.29E-01 Developmental 1.83E-01 1.51E-01 3.34E-01

Eye 3.80E-03 1.03E-02 1.41E-02 Eye 3.61E-03 9.83E-03 1.34E-02

Gastrointestinal 7.79E-05 1.11E-05 8.90E-05 Gastrointestinal 7.79E-05 1.11E-05 8.90E-05

Hair 5.01E-04 1.58E-05 5.17E-04 Hair 5.01E-04 1.58E-05 5.17E-04

Immune 3.98E-03 1.03E-02 1.43E-02 Immune 3.80E-03 9.84E-03 1.36E-02

Kidney 6.91E-04 5.00E-04 1.19E-03 Kidney 6.91E-04 5.00E-04 1.19E-03

Liver 6.35E-04 7.68E-04 1.40E-03 Liver 6.35E-04 7.68E-04 1.40E-03

Mortality 3.26E-04 1.46E-04 4.72E-04 Mortality 3.26E-04 1.46E-04 4.72E-04

Nails 3.80E-03 1.03E-02 1.41E-02 Nails 3.61E-03 9.83E-03 1.34E-02

Neurological 1.10E-03 1.61E-03 2.71E-03 Neurological 1.10E-03 1.61E-03 2.71E-03

No effects observed 2.61E-06 2.47E-06 5.08E-06 No effects observed 2.61E-06 2.47E-06 5.08E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.82E-01 1.47E-01 3.29E-01 Reproductive 1.83E-01 1.51E-01 3.34E-01

Skin 1.15E-03 1.78E-04 1.33E-03 Skin 1.15E-03 1.78E-04 1.33E-03

Thyroid 5.89E-04 1.34E-04 7.23E-04 Thyroid 5.89E-04 1.34E-04 7.23E-04

Vascular 1.15E-03 1.78E-04 1.33E-03 Vascular 1.15E-03 1.78E-04 1.33E-03

River Mile 
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TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 5.34E-04 3.20E-04 8.54E-04 Blood 5.34E-04 3.20E-04 8.54E-04

Body Weight 2.36E-07 2.44E-07 4.80E-07 Body Weight 2.36E-07 2.44E-07 4.80E-07

Developmental 3.15E-02 1.11E-01 1.43E-01 Developmental 3.22E-02 1.15E-01 1.47E-01

Eye 1.69E-03 7.95E-03 9.64E-03 Eye 1.61E-03 7.59E-03 9.20E-03

Gastrointestinal 4.00E-05 4.94E-06 4.50E-05 Gastrointestinal 4.00E-05 4.94E-06 4.50E-05

Hair 3.78E-04 1.58E-05 3.94E-04 Hair 3.78E-04 1.58E-05 3.94E-04

Immune 1.78E-03 7.95E-03 9.73E-03 Immune 1.70E-03 7.60E-03 9.30E-03

Kidney 2.62E-04 1.86E-04 4.47E-04 Kidney 2.62E-04 1.86E-04 4.47E-04

Liver 2.62E-04 4.71E-04 7.33E-04 Liver 2.62E-04 4.71E-04 7.33E-04

Mortality 3.16E-04 1.46E-04 4.63E-04 Mortality 3.16E-04 1.46E-04 4.63E-04

Nails 1.69E-03 7.95E-03 9.64E-03 Nails 1.61E-03 7.59E-03 9.20E-03

Neurological 1.08E-03 1.61E-03 2.69E-03 Neurological 1.08E-03 1.61E-03 2.69E-03

No effects observed 1.49E-06 2.47E-06 3.96E-06 No effects observed 1.49E-06 2.47E-06 3.96E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.15E-02 1.11E-01 1.43E-01 Reproductive 3.22E-02 1.15E-01 1.47E-01

Skin 1.05E-03 1.38E-04 1.18E-03 Skin 1.05E-03 1.38E-04 1.18E-03

Thyroid 5.38E-04 1.34E-04 6.72E-04 Thyroid 5.38E-04 1.34E-04 6.72E-04

Vascular 1.05E-03 1.38E-04 1.18E-03 Vascular 1.05E-03 1.38E-04 1.18E-03

River Mile 
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TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 4.51E-04 2.72E-04 7.23E-04 Blood 4.51E-04 2.72E-04 7.23E-04

Body Weight 1.54E-07 1.60E-07 3.14E-07 Body Weight 1.54E-07 1.60E-07 3.14E-07

Developmental 7.89E-03 1.05E-01 1.13E-01 Developmental 7.99E-03 1.09E-01 1.17E-01

Eye 2.66E-03 9.03E-03 1.17E-02 Eye 2.65E-03 8.75E-03 1.14E-02

Gastrointestinal 2.82E-05 4.15E-06 3.24E-05 Gastrointestinal 2.82E-05 4.15E-06 3.24E-05

Hair 3.28E-04 1.58E-05 3.44E-04 Hair 3.28E-04 1.58E-05 3.44E-04

Immune 2.72E-03 9.03E-03 1.17E-02 Immune 2.71E-03 8.76E-03 1.15E-02

Kidney 1.93E-04 1.35E-04 3.28E-04 Kidney 1.93E-04 1.35E-04 3.28E-04

Liver 1.89E-04 4.12E-04 6.01E-04 Liver 1.89E-04 4.12E-04 6.01E-04

Mortality 2.93E-04 1.46E-04 4.39E-04 Mortality 2.93E-04 1.46E-04 4.39E-04

Nails 2.66E-03 9.03E-03 1.17E-02 Nails 2.65E-03 8.75E-03 1.14E-02

Neurological 1.08E-03 1.61E-03 2.69E-03 Neurological 1.08E-03 1.61E-03 2.69E-03

No effects observed 7.89E-07 2.47E-06 3.26E-06 No effects observed 7.89E-07 2.47E-06 3.26E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 7.89E-03 1.05E-01 1.13E-01 Reproductive 7.99E-03 1.09E-01 1.17E-01

Skin 9.45E-04 9.75E-05 1.04E-03 Skin 9.45E-04 9.75E-05 1.04E-03

Thyroid 5.15E-04 1.34E-04 6.49E-04 Thyroid 5.15E-04 1.34E-04 6.49E-04

Vascular 9.45E-04 9.75E-05 1.04E-03 Vascular 9.45E-04 9.75E-05 1.04E-03

River Mile 
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TABLE 9.33.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN  - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 4.85E-04 2.50E-04 7.35E-04 Blood 4.85E-04 2.50E-04 7.35E-04

Body Weight 1.92E-07 1.99E-07 3.91E-07 Body Weight 1.92E-07 1.99E-07 3.91E-07

Developmental 2.16E-03 1.04E-01 1.06E-01 Developmental 2.49E-03 1.07E-01 1.10E-01

Eye 6.75E-04 6.82E-03 7.49E-03 Eye 6.17E-04 6.49E-03 7.10E-03

Gastrointestinal 1.72E-05 3.04E-06 2.03E-05 Gastrointestinal 1.72E-05 3.04E-06 2.03E-05

Hair 2.83E-04 1.58E-05 2.99E-04 Hair 2.83E-04 1.58E-05 2.99E-04

Immune 6.93E-04 6.82E-03 7.52E-03 Immune 6.35E-04 6.49E-03 7.13E-03

Kidney 1.41E-04 1.05E-04 2.46E-04 Kidney 1.41E-04 1.05E-04 2.46E-04

Liver 1.56E-04 3.87E-04 5.43E-04 Liver 1.56E-04 3.87E-04 5.43E-04

Mortality 3.56E-04 1.46E-04 5.02E-04 Mortality 3.56E-04 1.46E-04 5.02E-04

Nails 6.75E-04 6.82E-03 7.49E-03 Nails 6.17E-04 6.49E-03 7.10E-03

Neurological 9.75E-04 1.61E-03 2.59E-03 Neurological 9.75E-04 1.61E-03 2.59E-03

No effects observed 5.58E-07 2.47E-06 3.03E-06 No effects observed 5.58E-07 2.47E-06 3.03E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.16E-03 1.04E-01 1.06E-01 Reproductive 2.49E-03 1.07E-01 1.10E-01

Skin 9.45E-04 9.77E-05 1.04E-03 Skin 9.45E-04 9.77E-05 1.04E-03

Thyroid 4.45E-04 1.34E-04 5.79E-04 Thyroid 4.45E-04 1.34E-04 5.79E-04

Vascular 9.45E-04 9.77E-05 1.04E-03 Vascular 9.45E-04 9.77E-05 1.04E-03

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 1.77E-04 NA 1.77E-04
Sediment Antimony NA NA NA Mortality, Blood 3.30E-05 NA 3.30E-05

Arsenic, total 4.24E-08 3.42E-08 7.66E-08 Skin, Vascular 3.30E-04 2.66E-04 5.96E-04
Benzene 1.36E-13 NA 1.36E-13 Immune 2.16E-09 NA 2.16E-09
Benzo(a)anthracene 8.68E-09 1.82E-08 2.69E-08 NA NA NA NA
Benzo(a)pyrene 1.18E-07 2.47E-07 3.65E-07 NA NA NA NA
Benzo(b)fluoranthene 1.19E-08 2.50E-08 3.69E-08 NA NA NA NA
Benzo(k)fluoranthene 6.56E-10 1.38E-09 2.03E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.88E-10 7.89E-10 1.28E-09 Liver 6.10E-06 9.86E-06 1.60E-05
C2-Benzanthracene/chrysenes 9.29E-11 1.95E-10 2.88E-10 Liver, Kidney 1.11E-06 2.34E-06 3.45E-06
Cadmium, diet NA NA NA Kidney 4.59E-05 2.97E-05 7.56E-05
Chromium, hexavalent 1.71E-08 NA 1.71E-08 None reported 4.00E-05 NA 4.00E-05
Chromium, total NA NA NA No effects observed 1.21E-06 NA 1.21E-06
Chrysene 1.17E-10 2.46E-10 3.64E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 4.45E-04 NA 4.45E-04
Copper NA NA NA Gastrointestinal 5.89E-05 NA 5.89E-05
Dibenz(a,h)anthracene 1.34E-08 2.81E-08 4.14E-08 NA NA NA NA
Dieldrin 5.72E-10 9.24E-10 1.50E-09 Liver 2.50E-06 4.04E-06 6.55E-06
Indeno(1,2,3-cd)pyrene 6.36E-09 1.34E-08 1.97E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.27E-04 NA 2.27E-04
Mercury, inorganic NA NA NA Immune 1.34E-04 NA 1.34E-04
Naphthalene NA NA NA Body Weight 3.98E-07 8.35E-07 1.23E-06
PCBs (non DLC) 2.21E-08 5.00E-08 7.21E-08 Eye, Nails, Immune 1.93E-03 4.37E-03 6.31E-03
PCBs, total 2.32E-08 5.26E-08 7.58E-08 Eye, Nails, Immune 2.03E-03 4.60E-03 6.63E-03
PCB-TEQ 2.15E-08 1.04E-08 3.20E-08 Reproductive, Developmental 7.18E-04 3.48E-04 1.07E-03
TCDD-TEQ 7.73E-07 3.74E-07 1.15E-06 Reproductive, Developmental 2.58E-02 1.25E-02 3.82E-02
Thallium NA NA NA Hair 2.93E-04 NA 2.93E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.13E-05 1.82E-05 2.94E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.76E-04 6.07E-04 9.83E-04
Trichloroethene 4.25E-13 NA 4.25E-13 Thyroid 6.47E-08 NA 6.47E-08
Vanadium NA NA NA Hair 9.02E-05 NA 9.02E-05

RM0-3 Exposure Medium Total (Total PCBs) (a) 1.02E-06 7.96E-07 1.81E-06 3.01E-02 1.80E-02 4.81E-02
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.04E-06 8.04E-07 1.84E-06 3.07E-02 1.81E-02 4.88E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 1.83E-04 NA 1.83E-04

Sediment Antimony NA NA NA Mortality, Blood 9.40E-05 NA 9.40E-05
Arsenic, total 3.68E-08 2.97E-08 6.65E-08 Skin, Vascular 2.86E-04 2.31E-04 5.18E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.50E-08 3.15E-08 4.64E-08 NA NA NA NA
Benzo(a)pyrene 1.26E-07 2.65E-07 3.91E-07 NA NA NA NA
Benzo(b)fluoranthene 1.41E-08 2.96E-08 4.37E-08 NA NA NA NA
Benzo(k)fluoranthene 6.33E-10 1.33E-09 1.96E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.14E-09 5.08E-09 8.22E-09 Liver 3.93E-05 6.35E-05 1.03E-04
C2-Benzanthracene/chrysenes 3.63E-10 7.63E-10 1.13E-09 Liver, Kidney 4.35E-06 9.14E-06 1.35E-05
Cadmium, diet NA NA NA Kidney 7.55E-05 4.88E-05 1.24E-04
Chromium, hexavalent 1.19E-08 NA 1.19E-08 None reported 2.77E-05 NA 2.77E-05
Chromium, total NA NA NA No effects observed 1.38E-06 NA 1.38E-06
Chrysene 2.25E-10 4.73E-10 6.98E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 4.80E-04 NA 4.80E-04
Copper NA NA NA Gastrointestinal 7.17E-05 NA 7.17E-05
Dibenz(a,h)anthracene 1.31E-08 2.76E-08 4.08E-08 NA NA NA NA
Dieldrin 3.80E-10 6.14E-10 9.95E-10 Liver 1.66E-06 2.69E-06 4.35E-06
Indeno(1,2,3-cd)pyrene 7.46E-09 1.57E-08 2.31E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.93E-04 NA 2.93E-04
Mercury, inorganic NA NA NA Immune 1.43E-04 NA 1.43E-04
Naphthalene NA NA NA Body Weight 1.00E-06 2.10E-06 3.11E-06
PCBs (non DLC) 1.22E-08 2.75E-08 3.96E-08 Eye, Nails, Immune 1.06E-03 2.40E-03 3.47E-03
PCBs, total 1.29E-08 2.91E-08 4.19E-08 Eye, Nails, Immune 1.13E-03 2.54E-03 3.67E-03
PCB-TEQ 1.46E-08 7.07E-09 2.17E-08 Reproductive, Developmental 4.87E-04 2.36E-04 7.22E-04
TCDD-TEQ 3.20E-07 1.55E-07 4.75E-07 Reproductive, Developmental 1.07E-02 5.16E-03 1.58E-02
Thallium NA NA NA Hair 3.14E-04 NA 3.14E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.36E-05 2.19E-05 3.55E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.52E-04 7.29E-04 1.18E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 9.11E-05 NA 9.11E-05

RM3-6 Exposure Medium Total (Total PCBs) (a) 5.62E-07 5.91E-07 1.15E-06 1.44E-02 8.82E-03 2.32E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.76E-07 5.96E-07 1.17E-06 1.48E-02 8.91E-03 2.37E-02
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TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 1.94E-04 NA 1.94E-04

Sediment Antimony NA NA NA Mortality, Blood 7.40E-05 NA 7.40E-05
Arsenic, total 5.43E-08 4.38E-08 9.81E-08 Skin, Vascular 4.22E-04 3.41E-04 7.63E-04
Benzene 6.30E-14 NA 6.30E-14 Immune 1.00E-09 NA 1.00E-09
Benzo(a)anthracene 1.05E-08 2.20E-08 3.25E-08 NA NA NA NA
Benzo(a)pyrene 1.58E-07 3.33E-07 4.91E-07 NA NA NA NA
Benzo(b)fluoranthene 1.96E-08 4.11E-08 6.07E-08 NA NA NA NA
Benzo(k)fluoranthene 6.85E-10 1.44E-09 2.12E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.73E-09 2.80E-09 4.53E-09 Liver 2.17E-05 3.50E-05 5.66E-05
C2-Benzanthracene/chrysenes 1.80E-10 3.77E-10 5.57E-10 Liver, Kidney 2.15E-06 4.52E-06 6.68E-06
Cadmium, diet NA NA NA Kidney 1.35E-04 8.74E-05 2.23E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 3.03E-06 NA 3.03E-06
Chrysene 1.46E-10 3.07E-10 4.53E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 4.65E-04 NA 4.65E-04
Copper NA NA NA Gastrointestinal 1.08E-04 NA 1.08E-04
Dibenz(a,h)anthracene 2.21E-08 4.63E-08 6.83E-08 NA NA NA NA
Dieldrin 1.57E-09 2.54E-09 4.11E-09 Liver 6.87E-06 1.11E-05 1.80E-05
Indeno(1,2,3-cd)pyrene 8.39E-09 1.76E-08 2.60E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.89E-04 NA 3.89E-04
Mercury, inorganic NA NA NA Immune 2.60E-04 NA 2.60E-04
Naphthalene NA NA NA Body Weight 2.35E-06 4.93E-06 7.28E-06
PCBs (non DLC) 5.45E-08 1.23E-07 1.78E-07 Eye, Nails, Immune 4.77E-03 1.08E-02 1.56E-02
PCBs, total 5.73E-08 1.30E-07 1.87E-07 Eye, Nails, Immune 5.02E-03 1.13E-02 1.64E-02
PCB-TEQ 5.08E-08 2.46E-08 7.54E-08 Reproductive, Developmental 1.69E-03 8.20E-04 2.51E-03
TCDD-TEQ 6.87E-06 3.33E-06 1.02E-05 Reproductive, Developmental 2.29E-01 1.11E-01 3.40E-01
Thallium NA NA NA Hair 3.54E-04 NA 3.54E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.99E-05 3.21E-05 5.20E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 8.32E-04 1.34E-03 2.18E-03
Trichloroethene 1.01E-12 NA 1.01E-12 Thyroid 1.54E-07 NA 1.54E-07
Vanadium NA NA NA Hair 1.21E-04 NA 1.21E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 7.20E-06 3.97E-06 1.12E-05 2.37E-01 1.24E-01 3.62E-01
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.25E-06 3.99E-06 1.12E-05 2.39E-01 1.24E-01 3.63E-01
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TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 2.02E-04 NA 2.02E-04

Sediment Antimony NA NA NA Mortality, Blood 9.44E-05 NA 9.44E-05
Arsenic, total 6.50E-08 5.25E-08 1.17E-07 Skin, Vascular 5.05E-04 4.08E-04 9.14E-04
Benzene 6.30E-14 NA 6.30E-14 Immune 1.00E-09 NA 1.00E-09
Benzo(a)anthracene 1.11E-08 2.32E-08 3.43E-08 NA NA NA NA
Benzo(a)pyrene 1.32E-07 2.77E-07 4.10E-07 NA NA NA NA
Benzo(b)fluoranthene 1.60E-08 3.37E-08 4.97E-08 NA NA NA NA
Benzo(k)fluoranthene 7.36E-10 1.55E-09 2.28E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.20E-09 3.55E-09 5.76E-09 Liver 2.75E-05 4.44E-05 7.19E-05
C2-Benzanthracene/chrysenes 1.38E-10 2.90E-10 4.27E-10 Liver, Kidney 1.65E-06 3.47E-06 5.12E-06
Cadmium, diet NA NA NA Kidney 1.88E-04 1.21E-04 3.09E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.10E-06 NA 4.10E-06
Chrysene 1.53E-10 3.21E-10 4.73E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 4.74E-04 NA 4.74E-04
Copper NA NA NA Gastrointestinal 1.19E-04 NA 1.19E-04
Dibenz(a,h)anthracene 1.58E-08 3.31E-08 4.89E-08 NA NA NA NA
Dieldrin 2.30E-09 3.72E-09 6.02E-09 Liver 1.01E-05 1.63E-05 2.64E-05
Indeno(1,2,3-cd)pyrene 7.78E-09 1.63E-08 2.41E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.45E-04 NA 3.45E-04
Mercury, inorganic NA NA NA Immune 3.34E-04 NA 3.34E-04
Naphthalene NA NA NA Body Weight 4.56E-07 9.58E-07 1.41E-06
PCBs (non DLC) 7.29E-08 1.65E-07 2.38E-07 Eye, Nails, Immune 6.38E-03 1.44E-02 2.08E-02
PCBs, total 7.67E-08 1.73E-07 2.50E-07 Eye, Nails, Immune 6.71E-03 1.52E-02 2.19E-02
PCB-TEQ 5.30E-08 2.57E-08 7.86E-08 Reproductive, Developmental 1.77E-03 8.56E-04 2.62E-03
TCDD-TEQ 1.00E-05 4.86E-06 1.49E-05 Reproductive, Developmental 3.35E-01 1.62E-01 4.97E-01
Thallium NA NA NA Hair 3.91E-04 NA 3.91E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.59E-05 4.19E-05 6.78E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.09E-03 1.76E-03 2.85E-03
Trichloroethene 7.09E-13 NA 7.09E-13 Thyroid 1.08E-07 NA 1.08E-07
Vanadium NA NA NA Hair 1.70E-04 NA 1.70E-04

RM6-9East Exposure Medium Total (Total PCBs) (a) 1.04E-05 5.48E-06 1.59E-05 3.45E-01 1.80E-01 5.25E-01
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.04E-05 5.50E-06 1.59E-05 3.47E-01 1.80E-01 5.27E-01
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TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 1.46E-04 NA 1.46E-04

Sediment Antimony NA NA NA Mortality, Blood 7.67E-05 NA 7.67E-05
Arsenic, total 4.08E-08 3.30E-08 7.38E-08 Skin, Vascular 3.17E-04 2.56E-04 5.74E-04
Benzene 8.23E-14 NA 8.23E-14 Immune 1.31E-09 NA 1.31E-09
Benzo(a)anthracene 1.58E-08 3.32E-08 4.90E-08 NA NA NA NA
Benzo(a)pyrene 1.71E-07 3.59E-07 5.30E-07 NA NA NA NA
Benzo(b)fluoranthene 2.14E-08 4.49E-08 6.63E-08 NA NA NA NA
Benzo(k)fluoranthene 1.01E-09 2.11E-09 3.12E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.68E-09 4.33E-09 7.01E-09 Liver 3.35E-05 5.41E-05 8.77E-05
C2-Benzanthracene/chrysenes 9.19E-11 1.93E-10 2.85E-10 Liver, Kidney 1.10E-06 2.31E-06 3.42E-06
Cadmium, diet NA NA NA Kidney 8.00E-05 5.17E-05 1.32E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.02E-06 NA 2.02E-06
Chrysene 1.40E-10 2.93E-10 4.32E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 3.79E-04 NA 3.79E-04
Copper NA NA NA Gastrointestinal 6.28E-05 NA 6.28E-05
Dibenz(a,h)anthracene 1.46E-08 3.06E-08 4.52E-08 NA NA NA NA
Dieldrin 5.30E-10 8.56E-10 1.39E-09 Liver 2.32E-06 3.74E-06 6.06E-06
Indeno(1,2,3-cd)pyrene 6.59E-09 1.38E-08 2.04E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.57E-04 NA 3.57E-04
Mercury, inorganic NA NA NA Immune 1.57E-04 NA 1.57E-04
Naphthalene NA NA NA Body Weight 4.38E-07 9.19E-07 1.36E-06
PCBs (non DLC) 3.04E-08 6.87E-08 9.91E-08 Eye, Nails, Immune 2.66E-03 6.01E-03 8.67E-03
PCBs, total 3.19E-08 7.21E-08 1.04E-07 Eye, Nails, Immune 2.79E-03 6.31E-03 9.10E-03
PCB-TEQ 3.10E-08 1.50E-08 4.60E-08 Reproductive, Developmental 1.03E-03 5.00E-04 1.53E-03
TCDD-TEQ 1.64E-06 7.94E-07 2.43E-06 Reproductive, Developmental 5.46E-02 2.65E-02 8.11E-02
Thallium NA NA NA Hair 2.50E-04 NA 2.50E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.15E-05 1.86E-05 3.01E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.99E-04 6.45E-04 1.04E-03
Trichloroethene 1.22E-12 NA 1.22E-12 Thyroid 1.85E-07 NA 1.85E-07
Vanadium NA NA NA Hair 8.32E-05 NA 8.32E-05

RM9-12 Exposure Medium Total (Total PCBs) (a) 1.94E-06 1.39E-06 3.33E-06 5.97E-02 3.38E-02 9.35E-02
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.97E-06 1.40E-06 3.37E-06 6.06E-02 3.40E-02 9.46E-02
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TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 1.25E-04 NA 1.25E-04

Sediment Antimony NA NA NA Mortality, Blood 3.37E-05 NA 3.37E-05
Arsenic, total 1.67E-08 1.35E-08 3.02E-08 Skin, Vascular 1.30E-04 1.05E-04 2.35E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 8.26E-09 1.73E-08 2.56E-08 NA NA NA NA
Benzo(a)pyrene 9.77E-08 2.05E-07 3.03E-07 NA NA NA NA
Benzo(b)fluoranthene 1.21E-08 2.53E-08 3.74E-08 NA NA NA NA
Benzo(k)fluoranthene 5.56E-10 1.17E-09 1.72E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.97E-10 1.13E-09 1.82E-09 Liver 8.71E-06 1.41E-05 2.28E-05
C2-Benzanthracene/chrysenes 5.34E-11 1.12E-10 1.65E-10 Liver, Kidney 6.40E-07 1.34E-06 1.98E-06
Cadmium, diet NA NA NA Kidney 6.35E-05 4.10E-05 1.05E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 7.16E-07 NA 7.16E-07
Chrysene 1.16E-10 2.43E-10 3.59E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 3.36E-04 NA 3.36E-04
Copper NA NA NA Gastrointestinal 4.28E-05 NA 4.28E-05
Dibenz(a,h)anthracene 1.06E-08 2.22E-08 3.28E-08 NA NA NA NA
Dieldrin 4.84E-10 7.82E-10 1.27E-09 Liver 2.12E-06 3.42E-06 5.54E-06
Indeno(1,2,3-cd)pyrene 6.08E-09 1.28E-08 1.88E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.71E-04 NA 3.71E-04
Mercury, inorganic NA NA NA Immune 1.05E-04 NA 1.05E-04
Naphthalene NA NA NA Body Weight 2.87E-07 6.02E-07 8.89E-07
PCBs (non DLC) 2.57E-08 5.81E-08 8.39E-08 Eye, Nails, Immune 2.25E-03 5.09E-03 7.34E-03
PCBs, total 2.67E-08 6.03E-08 8.70E-08 Eye, Nails, Immune 2.33E-03 5.28E-03 7.61E-03
PCB-TEQ 1.27E-08 6.18E-09 1.89E-08 Reproductive, Developmental 4.25E-04 2.06E-04 6.31E-04
TCDD-TEQ 3.10E-07 1.50E-07 4.61E-07 Reproductive, Developmental 1.03E-02 5.01E-03 1.54E-02
Thallium NA NA NA Hair 1.57E-04 NA 1.57E-04
TPH C19-C40 NA NA NA Gastrointestinal 9.66E-06 1.56E-05 2.53E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.88E-04 4.65E-04 7.54E-04
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 8.32E-05 NA 8.32E-05

RM12-15 Exposure Medium Total (Total PCBs) (a) 4.90E-07 5.10E-07 1.00E-06 1.44E-02 1.09E-02 2.54E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.02E-07 5.14E-07 1.02E-06 1.48E-02 1.10E-02 2.57E-02
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TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 6.66E-05 NA 6.66E-05

Sediment Antimony NA NA NA Mortality, Blood 1.49E-04 NA 1.49E-04
Arsenic, total 1.68E-08 1.35E-08 3.03E-08 Skin, Vascular 1.30E-04 1.05E-04 2.36E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.34E-08 2.81E-08 4.14E-08 NA NA NA NA
Benzo(a)pyrene 1.55E-07 3.25E-07 4.80E-07 NA NA NA NA
Benzo(b)fluoranthene 1.55E-08 3.25E-08 4.80E-08 NA NA NA NA
Benzo(k)fluoranthene 7.01E-10 1.47E-09 2.17E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.23E-11 1.01E-10 1.63E-10 Liver 7.78E-07 1.26E-06 2.04E-06
C2-Benzanthracene/chrysenes 8.58E-11 1.80E-10 2.66E-10 Liver, Kidney 1.03E-06 2.16E-06 3.19E-06
Cadmium, diet NA NA NA Kidney 1.88E-05 1.21E-05 3.09E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.89E-07 NA 2.89E-07
Chrysene 1.62E-10 3.40E-10 5.02E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 2.07E-04 NA 2.07E-04
Copper NA NA NA Gastrointestinal 2.49E-05 NA 2.49E-05
Dibenz(a,h)anthracene 2.85E-08 5.98E-08 8.83E-08 NA NA NA NA
Dieldrin 5.14E-10 8.31E-10 1.34E-09 Liver 2.25E-06 3.63E-06 5.88E-06
Indeno(1,2,3-cd)pyrene 7.20E-09 1.51E-08 2.23E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.43E-04 NA 2.43E-04
Mercury, inorganic NA NA NA Immune 2.51E-05 NA 2.51E-05
Naphthalene NA NA NA Body Weight 3.57E-07 7.49E-07 1.11E-06
PCBs (non DLC) 9.33E-09 2.11E-08 3.04E-08 Eye, Nails, Immune 8.17E-04 1.85E-03 2.66E-03
PCBs, total 1.04E-08 2.35E-08 3.39E-08 Eye, Nails, Immune 9.09E-04 2.06E-03 2.97E-03
PCB-TEQ 1.25E-08 6.08E-09 1.86E-08 Reproductive, Developmental 4.18E-04 2.03E-04 6.21E-04
TCDD-TEQ 4.33E-09 2.10E-09 6.43E-09 Reproductive, Developmental 1.44E-04 7.00E-05 2.14E-04
Thallium NA NA NA Hair 1.18E-04 NA 1.18E-04
TPH C19-C40 NA NA NA Gastrointestinal 7.09E-06 1.15E-05 1.85E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.36E-04 3.81E-04 6.17E-04
Trichloroethene 6.08E-14 NA 6.08E-14 Thyroid 9.25E-09 NA 9.25E-09
Vanadium NA NA NA Hair 3.91E-05 NA 3.91E-05

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 2.52E-07 5.03E-07 7.55E-07 2.32E-03 2.64E-03 4.97E-03
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.64E-07 5.07E-07 7.71E-07 2.65E-03 2.64E-03 5.29E-03

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 2.00E-07 2.52E-05 2.54E-05 4.60E-03 3.32E-01 3.36E-01
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.03E-07 2.55E-05 2.57E-05 4.69E-03 3.41E-01 3.45E-01
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TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 2.72E-05 3.84E-01

PCB-TEQ & PCBs (non DLC) (b) 2.76E-05 3.94E-01

River Mile 3-6

Total PCBs (a) 2.66E-05 3.59E-01

PCB-TEQ & PCBs (non DLC) (b) 2.69E-05 3.69E-01

River Mile 6-9

Total PCBs (a) 3.66E-05 6.98E-01

PCB-TEQ & PCBs (non DLC) (b) 3.70E-05 7.09E-01

River Mile 6-9 East Bank

Total PCBs (a) 4.13E-05 8.61E-01

PCB-TEQ & PCBs (non DLC) (b) 4.16E-05 8.72E-01

River Mile 9-12

Total PCBs (a) 2.88E-05 4.30E-01

PCB-TEQ & PCBs (non DLC) (b) 2.91E-05 4.40E-01

River Mile 12-15

Total PCBs (a) 2.64E-05 3.62E-01

PCB-TEQ & PCBs (non DLC) (b) 2.67E-05 3.71E-01

River Mile 15-17.4

Total PCBs (a) 2.62E-05 3.41E-01

PCB-TEQ & PCBs (non DLC) (b) 2.65E-05 3.51E-01

Page 8 of 15 AECOM

Final

July 2017



TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 6.76E-04 1.04E-03 1.72E-03 Blood 6.76E-04 1.04E-03 1.72E-03

Body Weight 3.98E-07 8.35E-07 1.23E-06 Body Weight 3.98E-07 8.35E-07 1.23E-06

Developmental 2.78E-02 3.19E-01 3.47E-01 Developmental 2.86E-02 3.29E-01 3.58E-01

Eye 2.21E-03 2.31E-02 2.53E-02 Eye 2.10E-03 2.20E-02 2.41E-02

Gastrointestinal 7.02E-05 1.82E-05 8.84E-05 Gastrointestinal 7.02E-05 1.82E-05 8.84E-05

Hair 5.73E-04 4.66E-05 6.20E-04 Hair 5.73E-04 4.66E-05 6.20E-04

Immune 2.35E-03 2.31E-02 2.54E-02 Immune 2.24E-03 2.21E-02 2.43E-02

Kidney 4.26E-04 6.39E-04 1.07E-03 Kidney 4.26E-04 6.39E-04 1.07E-03

Liver 4.12E-04 1.46E-03 1.87E-03 Liver 4.12E-04 1.46E-03 1.87E-03

Mortality 2.97E-04 4.31E-04 7.27E-04 Mortality 2.97E-04 4.31E-04 7.27E-04

Nails 2.21E-03 2.31E-02 2.53E-02 Nails 2.10E-03 2.20E-02 2.41E-02

Neurological 1.18E-03 4.75E-03 5.93E-03 Neurological 1.18E-03 4.75E-03 5.93E-03

No effects observed 1.60E-06 7.27E-06 8.87E-06 No effects observed 1.60E-06 7.27E-06 8.87E-06

None reported 4.00E-05 0.00E+00 4.00E-05 None reported 4.00E-05 0.00E+00 4.00E-05

Reproductive 2.78E-02 3.19E-01 3.47E-01 Reproductive 2.86E-02 3.29E-01 3.58E-01

Skin 1.17E-03 4.72E-04 1.64E-03 Skin 1.17E-03 4.72E-04 1.64E-03

Thyroid 7.66E-04 3.95E-04 1.16E-03 Thyroid 7.66E-04 3.95E-04 1.16E-03

Vascular 1.17E-03 4.72E-04 1.64E-03 Vascular 1.17E-03 4.72E-04 1.64E-03

River Mile 
0-3
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TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 8.12E-04 1.17E-03 1.98E-03 Blood 8.12E-04 1.17E-03 1.98E-03

Body Weight 1.00E-06 2.10E-06 3.11E-06 Body Weight 1.00E-06 2.10E-06 3.11E-06

Developmental 1.27E-02 3.12E-01 3.24E-01 Developmental 1.32E-02 3.22E-01 3.35E-01

Eye 1.30E-03 2.10E-02 2.23E-02 Eye 1.23E-03 2.01E-02 2.13E-02

Gastrointestinal 8.52E-05 2.19E-05 1.07E-04 Gastrointestinal 8.52E-05 2.19E-05 1.07E-04

Hair 5.96E-04 4.66E-05 6.43E-04 Hair 5.96E-04 4.66E-05 6.43E-04

Immune 1.45E-03 2.10E-02 2.25E-02 Immune 1.38E-03 2.01E-02 2.15E-02

Kidney 5.34E-04 7.87E-04 1.32E-03 Kidney 5.34E-04 7.87E-04 1.32E-03

Liver 5.23E-04 1.64E-03 2.16E-03 Liver 5.23E-04 1.64E-03 2.16E-03

Mortality 3.58E-04 4.31E-04 7.89E-04 Mortality 3.58E-04 4.31E-04 7.89E-04

Nails 1.30E-03 2.10E-02 2.23E-02 Nails 1.23E-03 2.01E-02 2.13E-02

Neurological 1.25E-03 4.75E-03 6.00E-03 Neurological 1.25E-03 4.75E-03 6.00E-03

No effects observed 1.76E-06 7.27E-06 9.04E-06 No effects observed 1.76E-06 7.27E-06 9.04E-06

None reported 2.77E-05 0.00E+00 2.77E-05 None reported 2.77E-05 0.00E+00 2.77E-05

Reproductive 1.27E-02 3.12E-01 3.24E-01 Reproductive 1.32E-02 3.22E-01 3.35E-01

Skin 1.13E-03 4.37E-04 1.56E-03 Skin 1.13E-03 4.37E-04 1.56E-03

Thyroid 8.01E-04 3.95E-04 1.20E-03 Thyroid 8.01E-04 3.95E-04 1.20E-03

Vascular 1.13E-03 4.37E-04 1.56E-03 Vascular 1.13E-03 4.37E-04 1.56E-03

River Mile 
3-6
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TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.17E-03 1.78E-03 2.95E-03 Blood 1.17E-03 1.78E-03 2.95E-03

Body Weight 2.35E-06 4.93E-06 7.28E-06 Body Weight 2.35E-06 4.93E-06 7.28E-06

Developmental 2.31E-01 4.17E-01 6.48E-01 Developmental 2.33E-01 4.28E-01 6.61E-01

Eye 5.19E-03 2.98E-02 3.50E-02 Eye 4.94E-03 2.85E-02 3.34E-02

Gastrointestinal 1.28E-04 3.21E-05 1.60E-04 Gastrointestinal 1.28E-04 3.21E-05 1.60E-04

Hair 6.66E-04 4.66E-05 7.13E-04 Hair 6.66E-04 4.66E-05 7.13E-04

Immune 5.46E-03 2.98E-02 3.53E-02 Immune 5.20E-03 2.85E-02 3.37E-02

Kidney 9.72E-04 1.44E-03 2.41E-03 Kidney 9.72E-04 1.44E-03 2.41E-03

Liver 8.89E-04 2.23E-03 3.12E-03 Liver 8.89E-04 2.23E-03 3.12E-03

Mortality 3.38E-04 4.31E-04 7.68E-04 Mortality 3.38E-04 4.31E-04 7.68E-04

Nails 5.19E-03 2.98E-02 3.50E-02 Nails 4.94E-03 2.85E-02 3.34E-02

Neurological 1.36E-03 4.75E-03 6.10E-03 Neurological 1.36E-03 4.75E-03 6.10E-03

No effects observed 3.42E-06 7.27E-06 1.07E-05 No effects observed 3.42E-06 7.27E-06 1.07E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.31E-01 4.17E-01 6.48E-01 Reproductive 2.33E-01 4.28E-01 6.61E-01

Skin 1.26E-03 5.46E-04 1.81E-03 Skin 1.26E-03 5.46E-04 1.81E-03

Thyroid 7.85E-04 3.95E-04 1.18E-03 Thyroid 7.85E-04 3.95E-04 1.18E-03

Vascular 1.26E-03 5.46E-04 1.81E-03 Vascular 1.26E-03 5.46E-04 1.81E-03

River Mile 
6-9
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TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.45E-03 2.19E-03 3.64E-03 Blood 1.45E-03 2.19E-03 3.64E-03

Body Weight 4.56E-07 9.58E-07 1.41E-06 Body Weight 4.56E-07 9.58E-07 1.41E-06

Developmental 3.37E-01 4.69E-01 8.05E-01 Developmental 3.38E-01 4.79E-01 8.18E-01

Eye 6.89E-03 3.37E-02 4.05E-02 Eye 6.55E-03 3.21E-02 3.86E-02

Gastrointestinal 1.45E-04 4.19E-05 1.87E-04 Gastrointestinal 1.45E-04 4.19E-05 1.87E-04

Hair 7.52E-04 4.66E-05 7.99E-04 Hair 7.52E-04 4.66E-05 7.99E-04

Immune 7.23E-03 3.37E-02 4.09E-02 Immune 6.89E-03 3.21E-02 3.90E-02

Kidney 1.28E-03 1.88E-03 3.16E-03 Kidney 1.28E-03 1.88E-03 3.16E-03

Liver 1.15E-03 2.66E-03 3.81E-03 Liver 1.15E-03 2.66E-03 3.81E-03

Mortality 3.58E-04 4.31E-04 7.89E-04 Mortality 3.58E-04 4.31E-04 7.89E-04

Nails 6.89E-03 3.37E-02 4.05E-02 Nails 6.55E-03 3.21E-02 3.86E-02

Neurological 1.32E-03 4.75E-03 6.07E-03 Neurological 1.32E-03 4.75E-03 6.07E-03

No effects observed 4.49E-06 7.27E-06 1.18E-05 No effects observed 4.49E-06 7.27E-06 1.18E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.37E-01 4.69E-01 8.05E-01 Reproductive 3.38E-01 4.79E-01 8.18E-01

Skin 1.34E-03 6.14E-04 1.96E-03 Skin 1.34E-03 6.14E-04 1.96E-03

Thyroid 7.94E-04 3.95E-04 1.19E-03 Thyroid 7.94E-04 3.95E-04 1.19E-03

Vascular 1.34E-03 6.14E-04 1.96E-03 Vascular 1.34E-03 6.14E-04 1.96E-03

River Mile 
6-9 East Bank
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TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 7.42E-04 1.08E-03 1.82E-03 Blood 7.42E-04 1.08E-03 1.82E-03

Body Weight 4.38E-07 9.19E-07 1.36E-06 Body Weight 4.38E-07 9.19E-07 1.36E-06

Developmental 5.66E-02 3.33E-01 3.90E-01 Developmental 5.77E-02 3.43E-01 4.01E-01

Eye 2.97E-03 2.48E-02 2.78E-02 Eye 2.83E-03 2.37E-02 2.65E-02

Gastrointestinal 7.43E-05 1.86E-05 9.29E-05 Gastrointestinal 7.43E-05 1.86E-05 9.29E-05

Hair 5.23E-04 4.66E-05 5.70E-04 Hair 5.23E-04 4.66E-05 5.70E-04

Immune 3.13E-03 2.48E-02 2.79E-02 Immune 2.99E-03 2.37E-02 2.67E-02

Kidney 4.83E-04 6.99E-04 1.18E-03 Kidney 4.83E-04 6.99E-04 1.18E-03

Liver 4.62E-04 1.54E-03 2.00E-03 Liver 4.62E-04 1.54E-03 2.00E-03

Mortality 3.41E-04 4.31E-04 7.71E-04 Mortality 3.41E-04 4.31E-04 7.71E-04

Nails 2.97E-03 2.48E-02 2.78E-02 Nails 2.83E-03 2.37E-02 2.65E-02

Neurological 1.28E-03 4.75E-03 6.02E-03 Neurological 1.28E-03 4.75E-03 6.02E-03

No effects observed 2.41E-06 7.27E-06 9.68E-06 No effects observed 2.41E-06 7.27E-06 9.68E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 5.66E-02 3.33E-01 3.90E-01 Reproductive 5.77E-02 3.43E-01 4.01E-01

Skin 1.16E-03 4.62E-04 1.62E-03 Skin 1.16E-03 4.62E-04 1.62E-03

Thyroid 6.99E-04 3.95E-04 1.09E-03 Thyroid 6.99E-04 3.95E-04 1.09E-03

Vascular 1.16E-03 4.62E-04 1.62E-03 Vascular 1.16E-03 4.62E-04 1.62E-03

River Mile 
9-12
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TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 5.88E-04 9.03E-04 1.49E-03 Blood 5.88E-04 9.03E-04 1.49E-03

Body Weight 2.87E-07 6.02E-07 8.89E-07 Body Weight 2.87E-07 6.02E-07 8.89E-07

Developmental 1.28E-02 3.12E-01 3.25E-01 Developmental 1.29E-02 3.22E-01 3.34E-01

Eye 4.76E-03 2.88E-02 3.36E-02 Eye 4.75E-03 2.80E-02 3.28E-02

Gastrointestinal 5.24E-05 1.56E-05 6.80E-05 Gastrointestinal 5.24E-05 1.56E-05 6.80E-05

Hair 4.31E-04 4.66E-05 4.77E-04 Hair 4.31E-04 4.66E-05 4.77E-04

Immune 4.87E-03 2.89E-02 3.37E-02 Immune 4.86E-03 2.81E-02 3.29E-02

Kidney 3.55E-04 5.08E-04 8.63E-04 Kidney 3.55E-04 5.08E-04 8.63E-04

Liver 3.26E-04 1.32E-03 1.65E-03 Liver 3.26E-04 1.32E-03 1.65E-03

Mortality 2.98E-04 4.31E-04 7.28E-04 Mortality 2.98E-04 4.31E-04 7.28E-04

Nails 4.76E-03 2.88E-02 3.36E-02 Nails 4.75E-03 2.80E-02 3.28E-02

Neurological 1.27E-03 4.75E-03 6.02E-03 Neurological 1.27E-03 4.75E-03 6.02E-03

No effects observed 1.10E-06 7.27E-06 8.38E-06 No effects observed 1.10E-06 7.27E-06 8.38E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.28E-02 3.12E-01 3.25E-01 Reproductive 1.29E-02 3.22E-01 3.34E-01

Skin 9.69E-04 3.10E-04 1.28E-03 Skin 9.69E-04 3.10E-04 1.28E-03

Thyroid 6.57E-04 3.95E-04 1.05E-03 Thyroid 6.57E-04 3.95E-04 1.05E-03

Vascular 9.69E-04 3.10E-04 1.28E-03 Vascular 9.69E-04 3.10E-04 1.28E-03

River Mile 
12-15
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TABLE 9.34.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 6.52E-04 8.18E-04 1.47E-03 Blood 6.52E-04 8.18E-04 1.47E-03

Body Weight 3.57E-07 7.49E-07 1.11E-06 Body Weight 3.57E-07 7.49E-07 1.11E-06

Developmental 2.15E-03 3.07E-01 3.09E-01 Developmental 2.66E-03 3.17E-01 3.19E-01

Eye 1.09E-03 2.05E-02 2.16E-02 Eye 9.87E-04 1.95E-02 2.05E-02

Gastrointestinal 3.20E-05 1.15E-05 4.34E-05 Gastrointestinal 3.20E-05 1.15E-05 4.34E-05

Hair 3.47E-04 4.66E-05 3.94E-04 Hair 3.47E-04 4.66E-05 3.94E-04

Immune 1.12E-03 2.06E-02 2.17E-02 Immune 1.02E-03 1.95E-02 2.05E-02

Kidney 2.58E-04 3.95E-04 6.53E-04 Kidney 2.58E-04 3.95E-04 6.53E-04

Liver 2.66E-04 1.22E-03 1.49E-03 Liver 2.66E-04 1.22E-03 1.49E-03

Mortality 4.13E-04 4.31E-04 8.44E-04 Mortality 4.13E-04 4.31E-04 8.44E-04

Nails 1.09E-03 2.05E-02 2.16E-02 Nails 9.87E-04 1.95E-02 2.05E-02

Neurological 1.08E-03 4.75E-03 5.83E-03 Neurological 1.08E-03 4.75E-03 5.83E-03

No effects observed 6.75E-07 7.27E-06 7.95E-06 No effects observed 6.75E-07 7.27E-06 7.95E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.15E-03 3.07E-01 3.09E-01 Reproductive 2.66E-03 3.17E-01 3.19E-01

Skin 9.69E-04 3.11E-04 1.28E-03 Skin 9.69E-04 3.11E-04 1.28E-03

Thyroid 5.27E-04 3.95E-04 9.22E-04 Thyroid 5.27E-04 3.95E-04 9.22E-04

Vascular 9.69E-04 3.11E-04 1.28E-03 Vascular 9.69E-04 3.11E-04 1.28E-03

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Sediment RM0-3

Aluminum NA NA NA Neurological 9.85E-04 NA 9.85E-04
Antimony NA NA NA Mortality, Blood 1.83E-04 NA 1.83E-04
Arsenic, total 2.94E-07 3.12E-07 6.06E-07 Skin, Vascular 1.83E-03 1.94E-03 3.77E-03
Benzene 9.42E-13 NA 9.42E-13 Immune 1.20E-08 NA 1.20E-08
Benzo(a)anthracene 6.03E-08 1.66E-07 2.26E-07 NA NA NA NA
Benzo(a)pyrene 8.17E-07 2.25E-06 3.06E-06 NA NA NA NA
Benzo(b)fluoranthene 8.26E-08 2.27E-07 3.10E-07 NA NA NA NA
Benzo(k)fluoranthene 4.55E-09 1.25E-08 1.71E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.39E-09 7.17E-09 1.06E-08 Liver 3.39E-05 7.17E-05 1.06E-04
C2-Benzanthracene/chrysenes 6.45E-10 1.77E-09 2.42E-09 Liver, Kidney 6.19E-06 1.70E-05 2.32E-05
Cadmium, diet NA NA NA Kidney 2.55E-04 2.16E-04 4.71E-04
Chromium, hexavalent 1.19E-07 NA 1.19E-07 None reported 2.22E-04 NA 2.22E-04
Chromium, total NA NA NA No effects observed 6.74E-06 NA 6.74E-06
Chrysene 8.15E-10 2.24E-09 3.06E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.47E-03 NA 2.47E-03
Copper NA NA NA Gastrointestinal 3.27E-04 NA 3.27E-04
Dibenz(a,h)anthracene 9.29E-08 2.55E-07 3.48E-07 NA NA NA NA
Dieldrin 3.97E-09 8.41E-09 1.24E-08 Liver 1.39E-05 2.94E-05 4.33E-05
Indeno(1,2,3-cd)pyrene 4.42E-08 1.22E-07 1.66E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.26E-03 NA 1.26E-03
Mercury, inorganic NA NA NA Immune 7.42E-04 NA 7.42E-04
Naphthalene NA NA NA Body Weight 2.21E-06 6.1E-06 8.29E-06
PCBs (non DLC) 1.53E-07 4.55E-07 6.08E-07 Eye, Nails, Immune 1.07E-02 3.2E-02 4.26E-02
PCBs, total 1.61E-07 4.78E-07 6.40E-07 Eye, Nails, Immune 1.13E-02 3.35E-02 4.48E-02
PCB-TEQ 1.50E-07 9.49E-08 2.44E-07 Reproductive, Developmental 3.99E-03 2.53E-03 6.52E-03
TCDD-TEQ 5.37E-06 3.41E-06 8.77E-06 Reproductive, Developmental 1.43E-01 9.1E-02 2.34E-01
Thallium NA NA NA Hair 1.63E-03 NA 1.63E-03
TPH C19-C40 NA NA NA Gastrointestinal 6.25E-05 1.32E-04 1.95E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.09E-03 4.4E-03 6.51E-03
Trichloroethene 2.95E-12 NA 2.95E-12 Thyroid 3.60E-07 NA 3.60E-07
Vanadium NA NA NA Hair 5.01E-04 NA 5.01E-04

RM0-3 Exposure Medium Total (Total PCBs) (a) 7.05E-06 7.25E-06 1.43E-05 1.67E-01 1.31E-01 2.98E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.19E-06 7.32E-06 1.45E-05 1.70E-01 1.32E-01 3.03E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Sediment RM3-6
Aluminum NA NA NA Neurological 1.02E-03 NA 1.02E-03
Antimony NA NA NA Mortality, Blood 5.22E-04 NA 5.22E-04
Arsenic, total 2.56E-07 2.71E-07 5.26E-07 Skin, Vascular 1.59E-03 1.68E-03 3.27E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.04E-07 2.86E-07 3.90E-07 NA NA NA NA
Benzo(a)pyrene 8.75E-07 2.41E-06 3.28E-06 NA NA NA NA
Benzo(b)fluoranthene 9.80E-08 2.70E-07 3.68E-07 NA NA NA NA
Benzo(k)fluoranthene 4.40E-09 1.21E-08 1.65E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.18E-08 4.62E-08 6.80E-08 Liver 2.18E-04 4.62E-04 6.80E-04
C2-Benzanthracene/chrysenes 2.52E-09 6.94E-09 9.46E-09 Liver, Kidney 2.42E-05 6.65E-05 9.07E-05
Cadmium, diet NA NA NA Kidney 4.20E-04 3.55E-04 7.75E-04
Chromium, hexavalent 8.24E-08 NA 8.24E-08 None reported 1.54E-04 NA 1.54E-04
Chromium, total NA NA NA No effects observed 7.65E-06 NA 7.65E-06
Chrysene 1.56E-09 4.30E-09 5.87E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.67E-03 NA 2.67E-03
Copper NA NA NA Gastrointestinal 3.98E-04 NA 3.98E-04
Dibenz(a,h)anthracene 9.13E-08 2.51E-07 3.42E-07 NA NA NA NA
Dieldrin 2.64E-09 5.59E-09 8.23E-09 Liver 9.25E-06 1.96E-05 2.88E-05
Indeno(1,2,3-cd)pyrene 5.18E-08 1.42E-07 1.94E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.63E-03 NA 1.63E-03
Mercury, inorganic NA NA NA Immune 7.93E-04 NA 7.93E-04
Naphthalene NA NA NA Body Weight 5.57E-06 1.5E-05 2.09E-05
PCBs (non DLC) 8.44E-08 2.50E-07 3.34E-07 Eye, Nails, Immune 5.91E-03 1.8E-02 2.34E-02
PCBs, total 8.93E-08 2.65E-07 3.54E-07 Eye, Nails, Immune 6.25E-03 1.85E-02 2.48E-02
PCB-TEQ 1.01E-07 6.44E-08 1.66E-07 Reproductive, Developmental 2.70E-03 1.72E-03 4.42E-03
TCDD-TEQ 2.22E-06 1.41E-06 3.63E-06 Reproductive, Developmental 5.92E-02 3.8E-02 9.68E-02
Thallium NA NA NA Hair 1.75E-03 NA 1.75E-03
TPH C19-C40 NA NA NA Gastrointestinal 7.53E-05 1.59E-04 2.35E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.51E-03 5.3E-03 7.82E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 5.06E-04 NA 5.06E-04

RM3-6 Exposure Medium Total (Total PCBs) (a) 3.90E-06 5.38E-06 9.28E-06 7.97E-02 6.42E-02 1.44E-01
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.00E-06 5.43E-06 9.42E-06 8.21E-02 6.49E-02 1.47E-01
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Sediment RM6-9
Aluminum NA NA NA Neurological 1.08E-03 NA 1.08E-03
Antimony NA NA NA Mortality, Blood 4.11E-04 NA 4.11E-04
Arsenic, total 3.77E-07 3.99E-07 7.76E-07 Skin, Vascular 2.35E-03 2.48E-03 4.83E-03
Benzene 4.37E-13 NA 4.37E-13 Immune 5.57E-09 NA 5.57E-09
Benzo(a)anthracene 7.28E-08 2.00E-07 2.73E-07 NA NA NA NA
Benzo(a)pyrene 1.10E-06 3.03E-06 4.13E-06 NA NA NA NA
Benzo(b)fluoranthene 1.36E-07 3.74E-07 5.10E-07 NA NA NA NA
Benzo(k)fluoranthene 4.75E-09 1.31E-08 1.78E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.20E-08 2.55E-08 3.75E-08 Liver 1.20E-04 2.55E-04 3.75E-04
C2-Benzanthracene/chrysenes 1.25E-09 3.43E-09 4.68E-09 Liver, Kidney 1.20E-05 3.29E-05 4.49E-05
Cadmium, diet NA NA NA Kidney 7.52E-04 6.36E-04 1.39E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.68E-05 NA 1.68E-05
Chrysene 1.02E-09 2.79E-09 3.81E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.58E-03 NA 2.58E-03
Copper NA NA NA Gastrointestinal 5.99E-04 NA 5.99E-04
Dibenz(a,h)anthracene 1.53E-07 4.21E-07 5.74E-07 NA NA NA NA
Dieldrin 1.09E-08 2.31E-08 3.40E-08 Liver 3.82E-05 8.08E-05 1.19E-04
Indeno(1,2,3-cd)pyrene 5.83E-08 1.60E-07 2.19E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.16E-03 NA 2.16E-03
Mercury, inorganic NA NA NA Immune 1.44E-03 NA 1.44E-03
Naphthalene NA NA NA Body Weight 1.31E-05 3.6E-05 4.90E-05
PCBs (non DLC) 3.79E-07 1.12E-06 1.50E-06 Eye, Nails, Immune 2.65E-02 7.9E-02 1.05E-01
PCBs, total 3.98E-07 1.18E-06 1.58E-06 Eye, Nails, Immune 2.79E-02 8.26E-02 1.10E-01
PCB-TEQ 3.53E-07 2.24E-07 5.77E-07 Reproductive, Developmental 9.41E-03 5.97E-03 1.54E-02
TCDD-TEQ 4.77E-05 3.03E-05 7.80E-05 Reproductive, Developmental 1.27E+00 8.1E-01 2.08E+00
Thallium NA NA NA Hair 1.97E-03 NA 1.97E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.10E-04 2.34E-04 3.44E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.62E-03 9.8E-03 1.44E-02
Trichloroethene 7.03E-12 NA 7.03E-12 Thyroid 8.56E-07 NA 8.56E-07
Vanadium NA NA NA Hair 6.73E-04 NA 6.73E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 5.00E-05 3.61E-05 8.61E-05 1.32E+00 9.04E-01 2.22E+00
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.04E-05 3.63E-05 8.66E-05 1.33E+00 9.06E-01 2.23E+00
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Sediment RM6-9East
Aluminum NA NA NA Neurological 1.12E-03 NA 1.12E-03
Antimony NA NA NA Mortality, Blood 5.24E-04 NA 5.24E-04
Arsenic, total 4.51E-07 4.78E-07 9.29E-07 Skin, Vascular 2.81E-03 2.97E-03 5.78E-03
Benzene 4.37E-13 NA 4.37E-13 Immune 5.57E-09 NA 5.57E-09
Benzo(a)anthracene 7.68E-08 2.11E-07 2.88E-07 NA NA NA NA
Benzo(a)pyrene 9.17E-07 2.52E-06 3.44E-06 NA NA NA NA
Benzo(b)fluoranthene 1.11E-07 3.06E-07 4.18E-07 NA NA NA NA
Benzo(k)fluoranthene 5.11E-09 1.41E-08 1.92E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.53E-08 3.23E-08 4.76E-08 Liver 1.53E-04 3.23E-04 4.76E-04
C2-Benzanthracene/chrysenes 9.58E-10 2.63E-09 3.59E-09 Liver, Kidney 9.18E-06 2.53E-05 3.44E-05
Cadmium, diet NA NA NA Kidney 1.04E-03 8.84E-04 1.93E-03
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.28E-05 NA 2.28E-05
Chrysene 1.06E-09 2.92E-09 3.98E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.63E-03 NA 2.63E-03
Copper NA NA NA Gastrointestinal 6.59E-04 NA 6.59E-04
Dibenz(a,h)anthracene 1.10E-07 3.02E-07 4.11E-07 NA NA NA NA
Dieldrin 1.60E-08 3.39E-08 4.99E-08 Liver 5.60E-05 1.18E-04 1.74E-04
Indeno(1,2,3-cd)pyrene 5.40E-08 1.49E-07 2.03E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.92E-03 NA 1.92E-03
Mercury, inorganic NA NA NA Immune 1.86E-03 NA 1.86E-03
Naphthalene NA NA NA Body Weight 2.53E-06 7.0E-06 9.51E-06
PCBs (non DLC) 5.06E-07 1.50E-06 2.01E-06 Eye, Nails, Immune 3.54E-02 1.1E-01 1.40E-01
PCBs, total 5.33E-07 1.58E-06 2.11E-06 Eye, Nails, Immune 3.73E-02 1.10E-01 1.48E-01
PCB-TEQ 3.68E-07 2.34E-07 6.01E-07 Reproductive, Developmental 9.81E-03 6.23E-03 1.60E-02
TCDD-TEQ 6.97E-05 4.43E-05 1.14E-04 Reproductive, Developmental 1.86E+00 1.2E+00 3.04E+00
Thallium NA NA NA Hair 2.17E-03 NA 2.17E-03
TPH C19-C40 NA NA NA Gastrointestinal 1.44E-04 3.05E-04 4.49E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.04E-03 1.3E-02 1.88E-02
Trichloroethene 4.92E-12 NA 4.92E-12 Thyroid 5.99E-07 NA 5.99E-07
Vanadium NA NA NA Hair 9.46E-04 NA 9.46E-04

RM6-9East Exposure Medium Total (Total PCBs) (a) 7.20E-05 4.99E-05 1.22E-04 1.92E+00 1.31E+00 3.23E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.23E-05 5.00E-05 1.22E-04 1.93E+00 1.31E+00 3.24E+00
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Sediment RM9-12
Aluminum NA NA NA Neurological 8.13E-04 NA 8.13E-04
Antimony NA NA NA Mortality, Blood 4.26E-04 NA 4.26E-04
Arsenic, total 2.83E-07 3.00E-07 5.83E-07 Skin, Vascular 1.76E-03 1.87E-03 3.63E-03
Benzene 5.72E-13 NA 5.72E-13 Immune 7.28E-09 NA 7.28E-09
Benzo(a)anthracene 1.10E-07 3.02E-07 4.12E-07 NA NA NA NA
Benzo(a)pyrene 1.19E-06 3.27E-06 4.45E-06 NA NA NA NA
Benzo(b)fluoranthene 1.48E-07 4.08E-07 5.57E-07 NA NA NA NA
Benzo(k)fluoranthene 6.99E-09 1.92E-08 2.62E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.86E-08 3.94E-08 5.80E-08 Liver 1.86E-04 3.94E-04 5.80E-04
C2-Benzanthracene/chrysenes 6.38E-10 1.76E-09 2.39E-09 Liver, Kidney 6.12E-06 1.68E-05 2.30E-05
Cadmium, diet NA NA NA Kidney 4.44E-04 3.76E-04 8.20E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.12E-05 NA 1.12E-05
Chrysene 9.69E-10 2.67E-09 3.63E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 2.10E-03 NA 2.10E-03
Copper NA NA NA Gastrointestinal 3.49E-04 NA 3.49E-04
Dibenz(a,h)anthracene 1.01E-07 2.79E-07 3.80E-07 NA NA NA NA
Dieldrin 3.68E-09 7.79E-09 1.15E-08 Liver 1.29E-05 2.72E-05 4.01E-05
Indeno(1,2,3-cd)pyrene 4.58E-08 1.26E-07 1.72E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.98E-03 NA 1.98E-03
Mercury, inorganic NA NA NA Immune 8.70E-04 NA 8.70E-04
Naphthalene NA NA NA Body Weight 2.43E-06 6.7E-06 9.12E-06
PCBs (non DLC) 2.11E-07 6.25E-07 8.36E-07 Eye, Nails, Immune 1.48E-02 4.4E-02 5.85E-02
PCBs, total 2.21E-07 6.56E-07 8.77E-07 Eye, Nails, Immune 1.55E-02 4.59E-02 6.14E-02
PCB-TEQ 2.15E-07 1.37E-07 3.52E-07 Reproductive, Developmental 5.74E-03 3.64E-03 9.38E-03
TCDD-TEQ 1.14E-05 7.22E-06 1.86E-05 Reproductive, Developmental 3.03E-01 1.9E-01 4.96E-01
Thallium NA NA NA Hair 1.39E-03 NA 1.39E-03
TPH C19-C40 NA NA NA Gastrointestinal 6.39E-05 1.35E-04 1.99E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.22E-03 4.7E-03 6.91E-03
Trichloroethene 8.44E-12 NA 8.44E-12 Thyroid 1.03E-06 NA 1.03E-06
Vanadium NA NA NA Hair 4.62E-04 NA 4.62E-04

RM9-12 Exposure Medium Total (Total PCBs) (a) 1.35E-05 1.26E-05 2.61E-05 3.32E-01 2.46E-01 5.78E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.37E-05 1.27E-05 2.64E-05 3.37E-01 2.47E-01 5.84E-01
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Sediment RM12-15
Aluminum NA NA NA Neurological 6.95E-04 NA 6.95E-04
Antimony NA NA NA Mortality, Blood 1.87E-04 NA 1.87E-04
Arsenic, total 1.16E-07 1.23E-07 2.38E-07 Skin, Vascular 7.21E-04 7.63E-04 1.48E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 5.74E-08 1.58E-07 2.15E-07 NA NA NA NA
Benzo(a)pyrene 6.79E-07 1.87E-06 2.55E-06 NA NA NA NA
Benzo(b)fluoranthene 8.37E-08 2.30E-07 3.14E-07 NA NA NA NA
Benzo(k)fluoranthene 3.86E-09 1.06E-08 1.45E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.84E-09 1.02E-08 1.51E-08 Liver 4.84E-05 1.02E-04 1.51E-04
C2-Benzanthracene/chrysenes 3.71E-10 1.02E-09 1.39E-09 Liver, Kidney 3.55E-06 9.77E-06 1.33E-05
Cadmium, diet NA NA NA Kidney 3.53E-04 2.99E-04 6.51E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 3.98E-06 NA 3.98E-06
Chrysene 8.04E-10 2.21E-09 3.01E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 1.87E-03 NA 1.87E-03
Copper NA NA NA Gastrointestinal 2.38E-04 NA 2.38E-04
Dibenz(a,h)anthracene 7.34E-08 2.02E-07 2.75E-07 NA NA NA NA
Dieldrin 3.36E-09 7.11E-09 1.05E-08 Liver 1.18E-05 2.49E-05 3.67E-05
Indeno(1,2,3-cd)pyrene 4.22E-08 1.16E-07 1.58E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.06E-03 NA 2.06E-03
Mercury, inorganic NA NA NA Immune 5.82E-04 NA 5.82E-04
Naphthalene NA NA NA Body Weight 1.59E-06 4.4E-06 5.97E-06
PCBs (non DLC) 1.79E-07 5.29E-07 7.08E-07 Eye, Nails, Immune 1.25E-02 3.7E-02 4.95E-02
PCBs, total 1.85E-07 5.49E-07 7.34E-07 Eye, Nails, Immune 1.30E-02 3.84E-02 5.14E-02
PCB-TEQ 8.85E-08 5.62E-08 1.45E-07 Reproductive, Developmental 2.36E-03 1.50E-03 3.86E-03
TCDD-TEQ 2.16E-06 1.37E-06 3.52E-06 Reproductive, Developmental 5.75E-02 3.6E-02 9.40E-02
Thallium NA NA NA Hair 8.73E-04 NA 8.73E-04
TPH C19-C40 NA NA NA Gastrointestinal 5.37E-05 1.14E-04 1.67E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.60E-03 3.4E-03 4.99E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 4.62E-04 NA 4.62E-04

RM12-15 Exposure Medium Total (Total PCBs) (a) 3.41E-06 4.64E-06 8.05E-06 8.02E-02 7.96E-02 1.60E-01
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.49E-06 4.68E-06 8.17E-06 8.21E-02 7.97E-02 1.62E-01
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Sediment RM15-17.4
Aluminum NA NA NA Neurological 3.70E-04 NA 3.70E-04
Antimony NA NA NA Mortality, Blood 8.30E-04 NA 8.30E-04
Arsenic, total 1.16E-07 1.23E-07 2.40E-07 Skin, Vascular 7.24E-04 7.66E-04 1.49E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 9.29E-08 2.55E-07 3.48E-07 NA NA NA NA
Benzo(a)pyrene 1.08E-06 2.96E-06 4.04E-06 NA NA NA NA
Benzo(b)fluoranthene 1.08E-07 2.96E-07 4.04E-07 NA NA NA NA
Benzo(k)fluoranthene 4.87E-09 1.34E-08 1.83E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.32E-10 9.15E-10 1.35E-09 Liver 4.32E-06 9.15E-06 1.35E-05
C2-Benzanthracene/chrysenes 5.96E-10 1.64E-09 2.24E-09 Liver, Kidney 5.71E-06 1.57E-05 2.14E-05
Cadmium, diet NA NA NA Kidney 1.04E-04 8.84E-05 1.93E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.60E-06 NA 1.60E-06
Chrysene 1.13E-09 3.09E-09 4.22E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 1.15E-03 NA 1.15E-03
Copper NA NA NA Gastrointestinal 1.38E-04 NA 1.38E-04
Dibenz(a,h)anthracene 1.98E-07 5.44E-07 7.42E-07 NA NA NA NA
Dieldrin 3.57E-09 7.56E-09 1.11E-08 Liver 1.25E-05 2.65E-05 3.90E-05
Indeno(1,2,3-cd)pyrene 5.00E-08 1.38E-07 1.88E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.35E-03 NA 1.35E-03
Mercury, inorganic NA NA NA Immune 1.39E-04 NA 1.39E-04
Naphthalene NA NA NA Body Weight 1.98E-06 5.5E-06 7.43E-06
PCBs (non DLC) 6.48E-08 1.92E-07 2.57E-07 Eye, Nails, Immune 4.54E-03 1.3E-02 1.80E-02
PCBs, total 7.22E-08 2.14E-07 2.86E-07 Eye, Nails, Immune 5.05E-03 1.50E-02 2.00E-02
PCB-TEQ 8.71E-08 5.53E-08 1.42E-07 Reproductive, Developmental 2.32E-03 1.48E-03 3.80E-03
TCDD-TEQ 3.01E-08 1.91E-08 4.92E-08 Reproductive, Developmental 8.02E-04 5.1E-04 1.31E-03
Thallium NA NA NA Hair 6.53E-04 NA 6.53E-04
TPH C19-C40 NA NA NA Gastrointestinal 3.94E-05 8.33E-05 1.23E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.31E-03 2.8E-03 4.08E-03
Trichloroethene 4.22E-13 NA 4.22E-13 Thyroid 5.14E-08 NA 5.14E-08
Vanadium NA NA NA Hair 2.17E-04 NA 2.17E-04

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 1.75E-06 4.58E-06 6.33E-06 1.29E-02 1.92E-02 3.21E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.83E-06 4.61E-06 6.44E-06 1.47E-02 1.92E-02 3.39E-02
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 1.43E-05 2.98E-01

PCB-TEQ & PCBs (non DLC) (b) 1.45E-05 3.03E-01

River Mile 3-6

Total PCBs (a) 9.28E-06 1.44E-01

PCB-TEQ & PCBs (non DLC) (b) 9.42E-06 1.47E-01

River Mile 6-9

Total PCBs (a) 8.61E-05 2.22E+00

PCB-TEQ & PCBs (non DLC) (b) 8.66E-05 2.23E+00

River Mile 6-9 East Bank

Total PCBs (a) 1.22E-04 3.23E+00

PCB-TEQ & PCBs (non DLC) (b) 1.22E-04 3.24E+00

River Mile 9-12

Total PCBs (a) 2.61E-05 5.78E-01

PCB-TEQ & PCBs (non DLC) (b) 2.64E-05 5.84E-01

River Mile 12-15

Total PCBs (a) 8.05E-06 1.60E-01

PCB-TEQ & PCBs (non DLC) (b) 8.17E-06 1.62E-01

River Mile 15-17.4

Total PCBs (a) 6.33E-06 3.21E-02

PCB-TEQ & PCBs (non DLC) (b) 6.44E-06 3.39E-02
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment  (Total PCBs) (a)

Summary of Target Organ HI, All Media, all COPCs

Sediment  [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.27E-03 4.42E-03 6.69E-03 Blood 2.27E-03 4.42E-03 6.69E-03

Body Weight 2.21E-06 6.08E-06 8.29E-06 Body Weight 2.21E-06 6.08E-06 8.29E-06

Developmental 1.43E-01 9.08E-02 2.34E-01 Developmental 1.47E-01 9.34E-02 2.40E-01

Eye 1.13E-02 3.35E-02 4.48E-02 Eye 1.07E-02 3.18E-02 4.26E-02

Gastrointestinal 3.90E-04 1.32E-04 5.22E-04 Gastrointestinal 3.90E-04 1.32E-04 5.22E-04

Hair 2.13E-03 0.00E+00 2.13E-03 Hair 2.13E-03 0.00E+00 2.13E-03

Immune 1.20E-02 3.35E-02 4.55E-02 Immune 1.15E-02 3.18E-02 4.33E-02

Kidney 2.35E-03 4.65E-03 7.00E-03 Kidney 2.35E-03 4.65E-03 7.00E-03

Liver 2.14E-03 4.54E-03 6.68E-03 Liver 2.14E-03 4.54E-03 6.68E-03

Mortality 1.83E-04 0.00E+00 1.83E-04 Mortality 1.83E-04 0.00E+00 1.83E-04

Nails 1.13E-02 3.35E-02 4.48E-02 Nails 1.07E-02 3.18E-02 4.26E-02

Neurological 2.25E-03 0.00E+00 2.25E-03 Neurological 2.25E-03 0.00E+00 2.25E-03

No effects observed 6.74E-06 0.00E+00 6.74E-06 No effects observed 6.74E-06 0.00E+00 6.74E-06

None reported 2.22E-04 0.00E+00 2.22E-04 None reported 2.22E-04 0.00E+00 2.22E-04

Reproductive 1.43E-01 9.08E-02 2.34E-01 Reproductive 1.47E-01 9.34E-02 2.40E-01

Skin 1.83E-03 1.94E-03 3.77E-03 Skin 1.83E-03 1.94E-03 3.77E-03

Thyroid 2.47E-03 0.00E+00 2.47E-03 Thyroid 2.47E-03 0.00E+00 2.47E-03

Vascular 1.83E-03 1.94E-03 3.77E-03 Vascular 1.83E-03 1.94E-03 3.77E-03

River Mile 
0-3
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment  (Total PCBs) (a)

Summary of Target Organ HI, All Media, all COPCs

Sediment  [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.03E-03 5.31E-03 8.34E-03 Blood 3.03E-03 5.31E-03 8.34E-03

Body Weight 5.57E-06 1.53E-05 2.09E-05 Body Weight 5.57E-06 1.53E-05 2.09E-05

Developmental 5.92E-02 3.76E-02 9.68E-02 Developmental 6.19E-02 3.93E-02 1.01E-01

Eye 6.25E-03 1.85E-02 2.48E-02 Eye 5.91E-03 1.75E-02 2.34E-02

Gastrointestinal 4.73E-04 1.59E-04 6.33E-04 Gastrointestinal 4.73E-04 1.59E-04 6.33E-04

Hair 2.25E-03 0.00E+00 2.25E-03 Hair 2.25E-03 0.00E+00 2.25E-03

Immune 7.04E-03 1.85E-02 2.56E-02 Immune 6.70E-03 1.75E-02 2.42E-02

Kidney 2.95E-03 5.73E-03 8.68E-03 Kidney 2.95E-03 5.73E-03 8.68E-03

Liver 2.76E-03 5.86E-03 8.62E-03 Liver 2.76E-03 5.86E-03 8.62E-03

Mortality 5.22E-04 0.00E+00 5.22E-04 Mortality 5.22E-04 0.00E+00 5.22E-04

Nails 6.25E-03 1.85E-02 2.48E-02 Nails 5.91E-03 1.75E-02 2.34E-02

Neurological 2.65E-03 0.00E+00 2.65E-03 Neurological 2.65E-03 0.00E+00 2.65E-03

No effects observed 7.65E-06 0.00E+00 7.65E-06 No effects observed 7.65E-06 0.00E+00 7.65E-06

None reported 1.54E-04 0.00E+00 1.54E-04 None reported 1.54E-04 0.00E+00 1.54E-04

Reproductive 5.92E-02 3.76E-02 9.68E-02 Reproductive 6.19E-02 3.93E-02 1.01E-01

Skin 1.59E-03 1.68E-03 3.27E-03 Skin 1.59E-03 1.68E-03 3.27E-03

Thyroid 2.67E-03 0.00E+00 2.67E-03 Thyroid 2.67E-03 0.00E+00 2.67E-03

Vascular 1.59E-03 1.68E-03 3.27E-03 Vascular 1.59E-03 1.68E-03 3.27E-03

River Mile 
3-6
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment  (Total PCBs) (a)

Summary of Target Organ HI, All Media, all COPCs

Sediment  [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 5.03E-03 9.78E-03 1.48E-02 Blood 5.03E-03 9.78E-03 1.48E-02

Body Weight 1.31E-05 3.59E-05 4.90E-05 Body Weight 1.31E-05 3.59E-05 4.90E-05

Developmental 1.27E+00 8.08E-01 2.08E+00 Developmental 1.28E+00 8.14E-01 2.09E+00

Eye 2.79E-02 8.26E-02 1.10E-01 Eye 2.65E-02 7.85E-02 1.05E-01

Gastrointestinal 7.10E-04 2.34E-04 9.43E-04 Gastrointestinal 7.10E-04 2.34E-04 9.43E-04

Hair 2.64E-03 0.00E+00 2.64E-03 Hair 2.64E-03 0.00E+00 2.64E-03

Immune 2.93E-02 8.26E-02 1.12E-01 Immune 2.79E-02 7.85E-02 1.06E-01

Kidney 5.39E-03 1.05E-02 1.58E-02 Kidney 5.39E-03 1.05E-02 1.58E-02

Liver 4.79E-03 1.02E-02 1.49E-02 Liver 4.79E-03 1.02E-02 1.49E-02

Mortality 4.11E-04 0.00E+00 4.11E-04 Mortality 4.11E-04 0.00E+00 4.11E-04

Nails 2.79E-02 8.26E-02 1.10E-01 Nails 2.65E-02 7.85E-02 1.05E-01

Neurological 3.24E-03 0.00E+00 3.24E-03 Neurological 3.24E-03 0.00E+00 3.24E-03

No effects observed 1.68E-05 0.00E+00 1.68E-05 No effects observed 1.68E-05 0.00E+00 1.68E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.27E+00 8.08E-01 2.08E+00 Reproductive 1.28E+00 8.14E-01 2.09E+00

Skin 2.35E-03 2.48E-03 4.83E-03 Skin 2.35E-03 2.48E-03 4.83E-03

Thyroid 2.58E-03 0.00E+00 2.58E-03 Thyroid 2.58E-03 0.00E+00 2.58E-03

Vascular 2.35E-03 2.48E-03 4.83E-03 Vascular 2.35E-03 2.48E-03 4.83E-03

River Mile 
6-9
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment  (Total PCBs) (a)

Summary of Target Organ HI, All Media, all COPCs

Sediment  [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 6.57E-03 1.28E-02 1.94E-02 Blood 6.57E-03 1.28E-02 1.94E-02

Body Weight 2.53E-06 6.97E-06 9.51E-06 Body Weight 2.53E-06 6.97E-06 9.51E-06

Developmental 1.86E+00 1.18E+00 3.04E+00 Developmental 1.87E+00 1.19E+00 3.06E+00

Eye 3.73E-02 1.10E-01 1.48E-01 Eye 3.54E-02 1.05E-01 1.40E-01

Gastrointestinal 8.03E-04 3.05E-04 1.11E-03 Gastrointestinal 8.03E-04 3.05E-04 1.11E-03

Hair 3.12E-03 0.00E+00 3.12E-03 Hair 3.12E-03 0.00E+00 3.12E-03

Immune 3.91E-02 1.10E-01 1.50E-01 Immune 3.73E-02 1.05E-01 1.42E-01

Kidney 7.10E-03 1.37E-02 2.08E-02 Kidney 7.10E-03 1.37E-02 2.08E-02

Liver 6.26E-03 1.33E-02 1.95E-02 Liver 6.26E-03 1.33E-02 1.95E-02

Mortality 5.24E-04 0.00E+00 5.24E-04 Mortality 5.24E-04 0.00E+00 5.24E-04

Nails 3.73E-02 1.10E-01 1.48E-01 Nails 3.54E-02 1.05E-01 1.40E-01

Neurological 3.04E-03 0.00E+00 3.04E-03 Neurological 3.04E-03 0.00E+00 3.04E-03

No effects observed 2.28E-05 0.00E+00 2.28E-05 No effects observed 2.28E-05 0.00E+00 2.28E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.86E+00 1.18E+00 3.04E+00 Reproductive 1.87E+00 1.19E+00 3.06E+00

Skin 2.81E-03 2.97E-03 5.78E-03 Skin 2.81E-03 2.97E-03 5.78E-03

Thyroid 2.63E-03 0.00E+00 2.63E-03 Thyroid 2.63E-03 0.00E+00 2.63E-03

Vascular 2.81E-03 2.97E-03 5.78E-03 Vascular 2.81E-03 2.97E-03 5.78E-03

River Mile 
6-9 East Bank
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment  (Total PCBs) (a)

Summary of Target Organ HI, All Media, all COPCs

Sediment  [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.64E-03 4.69E-03 7.34E-03 Blood 2.64E-03 4.69E-03 7.34E-03

Body Weight 2.43E-06 6.69E-06 9.12E-06 Body Weight 2.43E-06 6.69E-06 9.12E-06

Developmental 3.03E-01 1.93E-01 4.96E-01 Developmental 3.09E-01 1.96E-01 5.05E-01

Eye 1.55E-02 4.59E-02 6.14E-02 Eye 1.48E-02 4.38E-02 5.85E-02

Gastrointestinal 4.13E-04 1.35E-04 5.48E-04 Gastrointestinal 4.13E-04 1.35E-04 5.48E-04

Hair 1.85E-03 0.00E+00 1.85E-03 Hair 1.85E-03 0.00E+00 1.85E-03

Immune 1.64E-02 4.59E-02 6.23E-02 Immune 1.56E-02 4.38E-02 5.94E-02

Kidney 2.67E-03 5.09E-03 7.75E-03 Kidney 2.67E-03 5.09E-03 7.75E-03

Liver 2.42E-03 5.13E-03 7.55E-03 Liver 2.42E-03 5.13E-03 7.55E-03

Mortality 4.26E-04 0.00E+00 4.26E-04 Mortality 4.26E-04 0.00E+00 4.26E-04

Nails 1.55E-02 4.59E-02 6.14E-02 Nails 1.48E-02 4.38E-02 5.85E-02

Neurological 2.80E-03 0.00E+00 2.80E-03 Neurological 2.80E-03 0.00E+00 2.80E-03

No effects observed 1.12E-05 0.00E+00 1.12E-05 No effects observed 1.12E-05 0.00E+00 1.12E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.03E-01 1.93E-01 4.96E-01 Reproductive 3.09E-01 1.96E-01 5.05E-01

Skin 1.76E-03 1.87E-03 3.63E-03 Skin 1.76E-03 1.87E-03 3.63E-03

Thyroid 2.10E-03 0.00E+00 2.10E-03 Thyroid 2.10E-03 0.00E+00 2.10E-03

Vascular 1.76E-03 1.87E-03 3.63E-03 Vascular 1.76E-03 1.87E-03 3.63E-03

River Mile 
9-12
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment  (Total PCBs) (a)

Summary of Target Organ HI, All Media, all COPCs

Sediment  [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.79E-03 3.39E-03 5.18E-03 Blood 1.79E-03 3.39E-03 5.18E-03

Body Weight 1.59E-06 4.38E-06 5.97E-06 Body Weight 1.59E-06 4.38E-06 5.97E-06

Developmental 5.98E-02 3.80E-02 9.78E-02 Developmental 5.98E-02 3.80E-02 9.78E-02

Eye 2.55E-02 7.55E-02 1.01E-01 Eye 2.55E-02 7.55E-02 1.01E-01

Gastrointestinal 2.91E-04 1.14E-04 4.05E-04 Gastrointestinal 2.91E-04 1.14E-04 4.05E-04

Hair 1.34E-03 0.00E+00 1.34E-03 Hair 1.34E-03 0.00E+00 1.34E-03

Immune 2.61E-02 7.55E-02 1.02E-01 Immune 2.61E-02 7.55E-02 1.02E-01

Kidney 1.96E-03 3.70E-03 5.65E-03 Kidney 1.96E-03 3.70E-03 5.65E-03

Liver 1.66E-03 3.53E-03 5.19E-03 Liver 1.66E-03 3.53E-03 5.19E-03

Mortality 1.87E-04 0.00E+00 1.87E-04 Mortality 1.87E-04 0.00E+00 1.87E-04

Nails 2.55E-02 7.55E-02 1.01E-01 Nails 2.55E-02 7.55E-02 1.01E-01

Neurological 2.76E-03 0.00E+00 2.76E-03 Neurological 2.76E-03 0.00E+00 2.76E-03

No effects observed 3.98E-06 0.00E+00 3.98E-06 No effects observed 3.98E-06 0.00E+00 3.98E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 5.98E-02 3.80E-02 9.78E-02 Reproductive 5.98E-02 3.80E-02 9.78E-02

Skin 7.21E-04 7.63E-04 1.48E-03 Skin 7.21E-04 7.63E-04 1.48E-03

Thyroid 1.87E-03 0.00E+00 1.87E-03 Thyroid 1.87E-03 0.00E+00 1.87E-03

Vascular 7.21E-04 7.63E-04 1.48E-03 Vascular 7.21E-04 7.63E-04 1.48E-03

River Mile 
12-15
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TABLE 9.35.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment  (Total PCBs) (a)

Summary of Target Organ HI, All Media, all COPCs

Sediment  [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.14E-03 2.77E-03 4.91E-03 Blood 2.14E-03 2.77E-03 4.91E-03

Body Weight 1.98E-06 5.45E-06 7.43E-06 Body Weight 1.98E-06 5.45E-06 7.43E-06

Developmental 8.02E-04 5.09E-04 1.31E-03 Developmental 3.13E-03 1.98E-03 5.11E-03

Eye 5.05E-03 1.50E-02 2.00E-02 Eye 4.54E-03 1.34E-02 1.80E-02

Gastrointestinal 1.78E-04 8.33E-05 2.61E-04 Gastrointestinal 1.78E-04 8.33E-05 2.61E-04

Hair 8.71E-04 0.00E+00 8.71E-04 Hair 8.71E-04 0.00E+00 8.71E-04

Immune 5.19E-03 1.50E-02 2.02E-02 Immune 4.68E-03 1.34E-02 1.81E-02

Kidney 1.42E-03 2.88E-03 4.30E-03 Kidney 1.42E-03 2.88E-03 4.30E-03

Liver 1.33E-03 2.82E-03 4.16E-03 Liver 1.33E-03 2.82E-03 4.16E-03

Mortality 8.30E-04 0.00E+00 8.30E-04 Mortality 8.30E-04 0.00E+00 8.30E-04

Nails 5.05E-03 1.50E-02 2.00E-02 Nails 4.54E-03 1.34E-02 1.80E-02

Neurological 1.72E-03 0.00E+00 1.72E-03 Neurological 1.72E-03 0.00E+00 1.72E-03

No effects observed 1.60E-06 0.00E+00 1.60E-06 No effects observed 1.60E-06 0.00E+00 1.60E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 8.02E-04 5.09E-04 1.31E-03 Reproductive 3.13E-03 1.98E-03 5.11E-03

Skin 7.24E-04 7.66E-04 1.49E-03 Skin 7.24E-04 7.66E-04 1.49E-03

Thyroid 1.15E-03 0.00E+00 1.15E-03 Thyroid 1.15E-03 0.00E+00 1.15E-03

Vascular 7.24E-04 7.66E-04 1.49E-03 Vascular 7.24E-04 7.66E-04 1.49E-03

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

River Mile 
15-17.4
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.1.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER CHILD (1 TO <7 years) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Tissue RME Mixed Fish SiteWide
4,4'-DDD 4.65E-08 NA 4.65E-08 Liver 9.04E-03 NA 9.04E-03
4,4'-DDE 1.05E-07 NA 1.05E-07 Liver 1.44E-02 NA 1.44E-02
4,4'-DDT 4.48E-09 NA 4.48E-09 Liver 6.15E-04 NA 6.15E-04
Aldrin 5.75E-09 NA 5.75E-09 Liver 2.63E-04 NA 2.63E-04
Antimony NA NA NA Mortality, Blood 7.97E-03 NA 7.97E-03
Benzo(a)anthracene 1.70E-08 NA 1.70E-08 NA NA NA NA
Benzo(a)pyrene 2.41E-08 NA 2.41E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.46E-08 NA 1.46E-08 Liver 1.21E-03 NA 1.21E-03
Chromium, total NA NA NA No effects observed 1.00E-05 NA 1.00E-05
cis-Chlordane 8.66E-08 NA 8.66E-08 Liver 1.15E-02 NA 1.15E-02
cis-Nonachlor 4.62E-08 NA 4.62E-08 Liver 6.16E-03 NA 6.16E-03
Cobalt NA NA NA Thyroid 5.63E-03 NA 5.63E-03
Dieldrin 9.94E-07 NA 9.94E-07 Liver 2.90E-02 NA 2.90E-02
Gamma-chlordane 2.16E-08 NA 2.16E-08 Liver 2.88E-03 NA 2.88E-03
Heptachlor epoxide 3.23E-07 NA 3.23E-07 Liver 6.37E-02 NA 6.37E-02
Hexachlorobenzene 3.41E-08 NA 3.41E-08 Liver 6.21E-04 NA 6.21E-04
Mercury, inorganic NA NA NA Immune 2.21E-02 NA 2.21E-02
Methyl mercury NA NA NA Neurological 2.76E-01 NA 2.76E-01
Oxychlordane 8.49E-08 NA 8.49E-08 Liver 1.13E-02 NA 1.13E-02
PCBs (non DLC) 4.94E-06 NA 4.94E-06 Eye, Nails, Immune 5.76E+00 NA 5.76E+00
PCBs, total 5.30E-06 NA 5.30E-06 Eye, Nails, Immune 6.19E+00 NA 6.19E+00
PCB-TEQ 8.39E-06 NA 8.39E-06 Reproductive, Developmental 1.86E+00 NA 1.86E+00
Selenium NA NA NA Skin, Nails, Hair, Behavioral 1.11E-02 NA 1.11E-02
TCDD-TEQ 3.01E-05 NA 3.01E-05 Reproductive, Developmental 6.69E+00 NA 6.69E+00
Thallium NA NA NA Hair 6.18E-02 NA 6.18E-02
trans-Nonachlor 3.59E-07 NA 3.59E-07 Liver 4.78E-02 NA 4.78E-02

Exposure Medium Total (Total PCBs) 3.76E-05 NA 3.76E-05 1.35E+01 NA 1.35E+01
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 4.56E-05 NA 4.56E-05 1.49E+01 NA 1.49E+01

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish (Total PCBs) (a) 3.76E-05 1.35E+01
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish  [PCB-TEQ & PCBs (non DLC)] (b) 4.56E-05 1.49E+01
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TABLE 9.1.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER CHILD (1 TO <7 years) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a) RME Mixed Fish Diet  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 1.11E-02 0.00E+00 1.11E-02 Behavioral 1.11E-02 0.00E+00 1.11E-02
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 7.97E-03 0.00E+00 7.97E-03 Blood 7.97E-03 0.00E+00 7.97E-03
Body Weight 0.00E+00 0.00E+00 0.00E+00 Body Weight 0.00E+00 0.00E+00 0.00E+00
Developmental 6.69E+00 0.00E+00 6.69E+00 Developmental 8.56E+00 0.00E+00 8.56E+00
Eye 6.19E+00 0.00E+00 6.19E+00 Eye 5.76E+00 0.00E+00 5.76E+00
Gastrointestinal 0.00E+00 0.00E+00 0.00E+00 Gastrointestinal 0.00E+00 0.00E+00 0.00E+00
Hair 7.29E-02 0.00E+00 7.29E-02 Hair 7.29E-02 0.00E+00 7.29E-02
Immune 6.21E+00 0.00E+00 6.21E+00 Immune 5.79E+00 0.00E+00 5.79E+00
Kidney 0.00E+00 0.00E+00 0.00E+00 Kidney 0.00E+00 0.00E+00 0.00E+00
Liver 1.99E-01 0.00E+00 1.99E-01 Liver 1.99E-01 0.00E+00 1.99E-01
Mortality 7.97E-03 0.00E+00 7.97E-03 Mortality 7.97E-03 0.00E+00 7.97E-03
Nails 6.20E+00 0.00E+00 6.20E+00 Nails 5.77E+00 0.00E+00 5.77E+00
Neurological 2.76E-01 0.00E+00 2.76E-01 Neurological 2.76E-01 0.00E+00 2.76E-01
No effects observed 1.00E-05 0.00E+00 1.00E-05 No effects observed 1.00E-05 0.00E+00 1.00E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 6.69E+00 0.00E+00 6.69E+00 Reproductive 8.56E+00 0.00E+00 8.56E+00
Skin 1.11E-02 0.00E+00 1.11E-02 Skin 1.11E-02 0.00E+00 1.11E-02
Thyroid 5.63E-03 0.00E+00 5.63E-03 Thyroid 5.63E-03 0.00E+00 5.63E-03
Vascular 0.00E+00 0.00E+00 0.00E+00 Vascular 0.00E+00 0.00E+00 0.00E+00

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.

(a)  Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b)  Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c)  RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white 

perch, channel catfish, and largemouth bass, and common carp. 

Page 2 of 2

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). 
The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency 
factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on 
December 4, 2015 for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in 
the main text). As a result of these updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-
nonachlor, oxychlordane, and trans-nonachlor in fish tissue from those presented in this table. Appendix J (COPC Percent Contribution 
Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer 
hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the 
updated toxicity data and the impact on the BHHRA.
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TABLE 9.2.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 2.62E-04 NA 2.62E-04
Sediment Antimony NA NA NA Mortality, Blood 8.10E-05 NA 8.10E-05

Arsenic, total 1.93E-08 3.43E-08 5.36E-08 Skin, Vascular 5.01E-04 8.89E-04 1.39E-03
Benzene 6.95E-14 NA 6.95E-14 Immune 3.69E-09 NA 3.69E-09
Benzo(a)anthracene 1.09E-08 5.05E-08 6.14E-08 NA NA NA NA
Benzo(a)pyrene 1.27E-07 5.84E-07 7.11E-07 NA NA NA NA
Benzo(b)fluoranthene 1.49E-08 6.87E-08 8.36E-08 NA NA NA NA
Benzo(k)fluoranthene 6.92E-10 3.19E-09 3.89E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.22E-10 2.92E-09 3.74E-09 Liver 3.42E-05 1.22E-04 1.56E-04
C2-Benzanthracene/chrysenes 1.14E-10 5.28E-10 6.42E-10 Liver, Kidney 2.29E-06 1.05E-05 1.28E-05
Cadmium, diet NA NA NA Kidney 1.29E-04 1.84E-04 3.13E-04
Chromium, hexavalent 1.76E-08 NA 1.76E-08 None reported 6.83E-05 NA 6.83E-05
Chromium, total NA NA NA No effects observed 3.13E-06 NA 3.13E-06
Chrysene 1.49E-10 6.89E-10 8.38E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 6.68E-04 NA 6.68E-04
Copper NA NA NA Gastrointestinal 1.19E-04 NA 1.19E-04
Dibenz(a,h)anthracene 1.31E-08 6.04E-08 7.35E-08 NA NA NA NA
Dieldrin 3.04E-10 1.08E-09 1.38E-09 Liver 4.44E-06 1.57E-05 2.02E-05
Indeno(1,2,3-cd)pyrene 7.42E-09 3.42E-08 4.16E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.04E-04 NA 5.04E-04
Mercury, inorganic NA NA NA Immune 2.79E-04 NA 2.79E-04
Naphthalene NA NA NA Body Weight 1.12E-06 5.15E-06 6.26E-06
PCBs (non DLC) 5.71E-09 2.84E-08 3.41E-08 Eye, Nails, Immune 3.33E-03 1.66E-02 1.99E-02
PCBs, total 6.03E-09 3.00E-08 3.60E-08 Eye, Nails, Immune 3.52E-03 1.75E-02 2.10E-02
PCB-TEQ 1.14E-08 1.22E-08 2.36E-08 Reproductive, Developmental 1.27E-03 1.35E-03 2.63E-03
TCDD-TEQ 7.93E-07 8.44E-07 1.64E-06 Reproductive, Developmental 8.81E-02 9.38E-02 1.82E-01
Thallium NA NA NA Hair 4.35E-04 NA 4.35E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.23E-05 7.92E-05 1.01E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.95E-04 2.47E-03 3.16E-03
Trichloroethene 3.39E-13 NA 3.39E-13 Thyroid 8.59E-08 NA 8.59E-08
Vanadium NA NA NA Hair 1.46E-04 NA 1.46E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 1.01E-06 1.71E-06 2.72E-06 9.55E-02 1.15E-01 2.11E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.02E-06 1.72E-06 2.75E-06 9.66E-02 1.15E-01 2.12E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.2.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 1.78E-05 2.11E-05 3.89E-05
Arsenic, total 2.18E-09 3.88E-10 2.57E-09 Skin, Vascular 5.66E-05 1.00E-05 6.67E-05
Benzene 4.97E-12 2.77E-11 3.26E-11 Immune 2.63E-07 1.47E-06 1.73E-06
Benzo(a)anthracene 4.83E-11 2.26E-08 2.27E-08 NA NA NA NA
Benzo(a)pyrene 7.48E-10 5.97E-07 5.98E-07 NA NA NA NA
Benzo(b)fluoranthene 1.06E-10 8.61E-08 8.62E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.15E-11 1.77E-09 1.81E-09 Liver 1.31E-06 7.40E-05 7.53E-05
Bromodichloromethane 1.93E-11 NA 1.93E-11 Kidney 1.82E-07 NA 1.82E-07
Chloroform NA NA NA Liver, Blood 1.77E-07 5.89E-07 7.66E-07
Chromium, total NA NA NA No effects observed 2.61E-08 3.56E-07 3.82E-07
Cobalt NA NA NA Thyroid 1.60E-05 1.13E-06 1.71E-05
Dibenz(a,h)anthracene 1.47E-10 1.81E-07 1.82E-07 NA NA NA NA
Dieldrin 1.91E-11 4.97E-10 5.16E-10 Liver 2.79E-07 7.24E-06 7.52E-06
Indeno(1,2,3-cd)pyrene 5.37E-11 4.52E-08 4.53E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.24E-05 2.32E-04 2.85E-04
PCBs (non DLC) 5.89E-12 8.89E-10 8.95E-10 Eye, Nails, Immune 1.15E-05 1.73E-03 1.74E-03
PCBs, total 6.16E-12 9.30E-10 9.36E-10 Eye, Nails, Immune 1.20E-05 1.81E-03 1.82E-03
PCB-TEQ 5.76E-11 8.69E-09 8.75E-09 Reproductive, Developmental 6.40E-06 9.65E-04 9.72E-04
TCDD-TEQ 1.22E-09 2.70E-07 2.71E-07 Reproductive, Developmental 1.35E-04 3.00E-02 3.01E-02
Thallium NA NA NA Hair 1.29E-05 2.28E-06 1.51E-05
Trichloroethene 2.22E-11 1.37E-10 1.59E-10 Thyroid 5.64E-06 3.47E-05 4.03E-05

SiteWide Exposure Medium Total (Total PCBs) 4.61E-09 1.21E-06 1.21E-06 3.11E-04 3.22E-02 3.25E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 4.66E-09 1.21E-06 1.22E-06 3.16E-04 3.31E-02 3.34E-02
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TABLE 9.2.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Tissue RME Mixed Fish SiteWide
4,4'-DDD 5.36E-08 NA 5.36E-08 Liver 5.22E-03 NA 5.22E-03
4,4'-DDE 1.21E-07 NA 1.21E-07 Liver 8.32E-03 NA 8.32E-03
4,4'-DDT 5.17E-09 NA 5.17E-09 Liver 3.55E-04 NA 3.55E-04
Aldrin 6.63E-09 NA 6.63E-09 Liver 1.52E-04 NA 1.52E-04
Antimony NA NA NA Mortality, Blood 4.60E-03 NA 4.60E-03
Benzo(a)anthracene 1.31E-08 NA 1.31E-08 NA NA NA NA
Benzo(a)pyrene 1.85E-08 NA 1.85E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.68E-08 NA 1.68E-08 Liver 7.00E-04 NA 7.00E-04
Chromium, total NA NA NA No effects observed 5.77E-06 NA 5.77E-06
cis-Chlordane 9.99E-08 NA 9.99E-08 Liver 6.66E-03 NA 6.66E-03
cis-Nonachlor 5.33E-08 NA 5.33E-08 Liver 3.56E-03 NA 3.56E-03
Cobalt NA NA NA Thyroid 3.25E-03 NA 3.25E-03
Dieldrin 1.15E-06 NA 1.15E-06 Liver 1.67E-02 NA 1.67E-02
Gamma-chlordane 2.49E-08 NA 2.49E-08 Liver 1.66E-03 NA 1.66E-03
Heptachlor epoxide 3.73E-07 NA 3.73E-07 Liver 3.68E-02 NA 3.68E-02
Hexachlorobenzene 3.93E-08 NA 3.93E-08 Liver 3.58E-04 NA 3.58E-04
Mercury, inorganic NA NA NA Immune 1.28E-02 NA 1.28E-02
Methyl mercury NA NA NA Neurological 1.60E-01 NA 1.60E-01
Oxychlordane 9.79E-08 NA 9.79E-08 Liver 6.53E-03 NA 6.53E-03
PCBs (non DLC) 5.70E-06 NA 5.70E-06 Eye, Nails, Immune 3.33E+00 NA 3.33E+00
PCBs, total 6.12E-06 NA 6.12E-06 Eye, Nails, Immune 3.57E+00 NA 3.57E+00
PCB-TEQ 9.68E-06 NA 9.68E-06 Reproductive, Developmental 1.08E+00 NA 1.08E+00
Selenium NA NA NA Skin, Nails, Hair, Behavioral 6.38E-03 NA 6.38E-03
TCDD-TEQ 3.48E-05 NA 3.48E-05 Reproductive, Developmental 3.86E+00 NA 3.86E+00
Thallium NA NA NA Hair 3.57E-02 NA 3.57E-02
trans-Nonachlor 4.14E-07 NA 4.14E-07 Liver 2.76E-02 NA 2.76E-02

RME Mixed Fish Exposure Medium Total (Total PCBs) 4.34E-05 NA 4.34E-05 7.77E+00 NA 7.77E+00
RME Mixed Fish Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 5.26E-05 NA 5.26E-05 8.60E+00 NA 8.60E+00

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish (Total PCBs) (a) 4.73E-05 8.01E+00
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish  [PCB-TEQ & PCBs (non DLC)] (b) 5.66E-05 8.84E+00
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TABLE 9.2.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a) RME Mixed Fish Diet  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 6.38E-03 0.00E+00 6.38E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 5.39E-03 2.49E-03 7.88E-03 Blood 5.39E-03 2.49E-03 7.88E-03
Body Weight 1.12E-06 5.15E-06 6.26E-06 Body Weight 1.12E-06 5.15E-06 6.26E-06
Developmental 3.95E+00 1.24E-01 4.07E+00 Developmental 5.03E+00 1.26E-01 5.15E+00
Eye 3.57E+00 1.93E-02 3.59E+00 Eye 3.33E+00 1.83E-02 3.35E+00
Gastrointestinal 1.41E-04 7.92E-05 2.20E-04 Gastrointestinal 1.41E-04 7.92E-05 2.20E-04
Hair 4.26E-02 2.28E-06 4.26E-02 Hair 4.26E-02 2.28E-06 4.26E-02
Immune 3.59E+00 1.93E-02 3.61E+00 Immune 3.34E+00 1.83E-02 3.36E+00
Kidney 8.27E-04 2.66E-03 3.49E-03 Kidney 8.27E-04 2.66E-03 3.49E-03
Liver 1.15E-01 2.70E-03 1.18E-01 Liver 1.15E-01 2.70E-03 1.18E-01
Mortality 4.70E-03 2.11E-05 4.72E-03 Mortality 4.70E-03 2.11E-05 4.72E-03
Nails 3.58E+00 1.93E-02 3.60E+00 Nails 3.33E+00 1.83E-02 3.35E+00
Neurological 1.60E-01 2.32E-04 1.61E-01 Neurological 1.60E-01 2.32E-04 1.61E-01
No effects observed 8.92E-06 3.56E-07 9.27E-06 No effects observed 8.92E-06 3.56E-07 9.27E-06
None reported 6.83E-05 0.00E+00 6.83E-05 None reported 6.83E-05 0.00E+00 6.83E-05
Reproductive 3.95E+00 1.24E-01 4.07E+00 Reproductive 5.03E+00 1.26E-01 5.15E+00
Skin 6.94E-03 8.99E-04 7.84E-03 Skin 6.94E-03 8.99E-04 7.84E-03
Thyroid 3.94E-03 3.58E-05 3.98E-03 Thyroid 3.94E-03 3.58E-05 3.98E-03
Vascular 5.58E-04 8.99E-04 1.46E-03 Vascular 5.58E-04 8.99E-04 1.46E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a)  Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b)  Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c)  RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and 

largemouth bass, and common carp. 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). 
The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency 
factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on 
December 4, 2015 for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in 
the main text). As a result of these updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-
nonachlor, oxychlordane, and trans-nonachlor in fish tissue from those presented in this table. Appendix J (COPC Percent Contribution 
Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer 
hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the 
updated toxicity data and the impact on the BHHRA.
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TABLE 9.3.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 5.96E-05 NA 5.96E-05
Sediment Antimony NA NA NA Mortality, Blood 1.84E-05 NA 1.84E-05

Arsenic, total 6.60E-09 2.57E-08 3.23E-08 Skin, Vascular 1.14E-04 4.44E-04 5.58E-04
Benzene 2.37E-14 NA 2.37E-14 Immune 8.39E-10 NA 8.39E-10
Benzo(a)anthracene 1.87E-09 1.89E-08 2.08E-08 NA NA NA NA
Benzo(a)pyrene 2.16E-08 2.19E-07 2.40E-07 NA NA NA NA
Benzo(b)fluoranthene 2.54E-09 2.57E-08 2.83E-08 NA NA NA NA
Benzo(k)fluoranthene 1.18E-10 1.20E-09 1.31E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.80E-10 2.19E-09 2.47E-09 Liver 7.79E-06 6.07E-05 6.85E-05
C2-Benzanthracene/chrysenes 1.95E-11 1.98E-10 2.17E-10 Liver, Kidney 5.20E-07 5.27E-06 5.79E-06
Cadmium, diet NA NA NA Kidney 2.94E-05 9.17E-05 1.21E-04
Chromium, hexavalent 3.00E-09 NA 3.00E-09 None reported 1.55E-05 NA 1.55E-05
Chromium, total NA NA NA No effects observed 7.11E-07 NA 7.11E-07
Chrysene 2.55E-11 2.58E-10 2.84E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.52E-04 NA 1.52E-04
Copper NA NA NA Gastrointestinal 2.70E-05 NA 2.70E-05
Dibenz(a,h)anthracene 2.23E-09 2.26E-08 2.48E-08 NA NA NA NA
Dieldrin 1.04E-10 8.09E-10 9.13E-10 Liver 1.01E-06 7.86E-06 8.87E-06
Indeno(1,2,3-cd)pyrene 1.27E-09 1.28E-08 1.41E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.15E-04 NA 1.15E-04
Mercury, inorganic NA NA NA Immune 6.35E-05 NA 6.35E-05
Naphthalene NA NA NA Body Weight 2.54E-07 2.57E-06 2.82E-06
PCBs (non DLC) 1.95E-09 2.13E-08 2.32E-08 Eye, Nails, Immune 7.58E-04 8.27E-03 9.03E-03
PCBs, total 2.06E-09 2.24E-08 2.45E-08 Eye, Nails, Immune 8.00E-04 8.73E-03 9.53E-03
PCB-TEQ 3.91E-09 9.13E-09 1.30E-08 Reproductive, Developmental 2.89E-04 6.76E-04 9.66E-04
TCDD-TEQ 2.70E-07 6.32E-07 9.03E-07 Reproductive, Developmental 2.00E-02 4.68E-02 6.69E-02
Thallium NA NA NA Hair 9.89E-05 NA 9.89E-05
TPH C19-C40 NA NA NA Gastrointestinal 5.07E-06 3.95E-05 4.46E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.58E-04 1.23E-03 1.39E-03
Trichloroethene 5.78E-14 NA 5.78E-14 Thyroid 1.95E-08 NA 1.95E-08
Vanadium NA NA NA Hair 3.32E-05 NA 3.32E-05

SiteWide Exposure Medium Total (Total PCBs) (a) 3.12E-07 9.84E-07 1.30E-06 2.17E-02 5.74E-02 7.92E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.16E-07 9.92E-07 1.31E-06 2.20E-02 5.77E-02 7.96E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.3.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 1.78E-06 7.02E-06 8.80E-06
Arsenic, total 3.28E-10 1.94E-10 5.22E-10 Skin, Vascular 5.67E-06 3.35E-06 9.02E-06
Benzene 7.46E-13 1.38E-11 1.46E-11 Immune 2.64E-08 4.89E-07 5.15E-07
Benzo(a)anthracene 3.63E-12 5.65E-09 5.65E-09 NA NA NA NA
Benzo(a)pyrene 5.62E-11 1.49E-07 1.49E-07 NA NA NA NA
Benzo(b)fluoranthene 7.97E-12 2.15E-08 2.15E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.72E-12 8.86E-10 8.91E-10 Liver 1.31E-07 2.46E-05 2.48E-05
Bromodichloromethane 2.90E-12 NA 2.90E-12 Kidney 1.82E-08 NA 1.82E-08
Chloroform NA NA NA Liver, Blood 1.77E-08 1.96E-07 2.14E-07
Chromium, total NA NA NA No effects observed 2.61E-09 1.19E-07 1.21E-07
Cobalt NA NA NA Thyroid 1.60E-06 3.78E-07 1.98E-06
Dibenz(a,h)anthracene 1.10E-11 4.53E-08 4.53E-08 NA NA NA NA
Dieldrin 2.88E-12 2.48E-10 2.51E-10 Liver 2.80E-08 2.41E-06 2.44E-06
Indeno(1,2,3-cd)pyrene 4.03E-12 1.13E-08 1.13E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.24E-06 7.73E-05 8.26E-05
PCBs (non DLC) 8.85E-13 4.44E-10 4.45E-10 Eye, Nails, Immune 1.15E-06 5.76E-04 5.77E-04
PCBs, total 9.26E-13 4.65E-10 4.65E-10 Eye, Nails, Immune 1.20E-06 6.02E-04 6.03E-04
PCB-TEQ 8.65E-12 4.34E-09 4.35E-09 Reproductive, Developmental 6.40E-07 3.21E-04 3.22E-04
TCDD-TEQ 1.83E-10 1.35E-07 1.35E-07 Reproductive, Developmental 1.35E-05 9.99E-03 1.00E-02
Thallium NA NA NA Hair 1.29E-06 7.59E-07 2.05E-06
Trichloroethene 1.67E-12 3.42E-11 3.58E-11 Thyroid 5.64E-07 1.15E-05 1.21E-05

SiteWide Exposure Medium Total (Total PCBs) 6.07E-10 3.70E-07 3.70E-07 3.11E-05 1.07E-02 1.08E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 6.16E-10 3.74E-07 3.74E-07 3.17E-05 1.10E-02 1.10E-02
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TABLE 9.3.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Tissue RME Mixed Fish SiteWide
4,4'-DDD 7.84E-08 NA 7.84E-08 Liver 5.08E-03 NA 5.08E-03
4,4'-DDE 1.77E-07 NA 1.77E-07 Liver 8.11E-03 NA 8.11E-03
4,4'-DDT 7.56E-09 NA 7.56E-09 Liver 3.46E-04 NA 3.46E-04
Aldrin 9.70E-09 NA 9.70E-09 Liver 1.48E-04 NA 1.48E-04
Antimony NA NA NA Mortality, Blood 4.49E-03 NA 4.49E-03
Benzo(a)anthracene 9.56E-09 NA 9.56E-09 NA NA NA NA
Benzo(a)pyrene 1.35E-08 NA 1.35E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.46E-08 NA 2.46E-08 Liver 6.83E-04 NA 6.83E-04
Chromium, total NA NA NA No effects observed 5.62E-06 NA 5.62E-06
cis-Chlordane 1.46E-07 NA 1.46E-07 Liver 6.49E-03 NA 6.49E-03
cis-Nonachlor 7.80E-08 NA 7.80E-08 Liver 3.47E-03 NA 3.47E-03
Cobalt NA NA NA Thyroid 3.17E-03 NA 3.17E-03
Dieldrin 1.68E-06 NA 1.68E-06 Liver 1.63E-02 NA 1.63E-02
Gamma-chlordane 3.65E-08 NA 3.65E-08 Liver 1.62E-03 NA 1.62E-03
Heptachlor epoxide 5.45E-07 NA 5.45E-07 Liver 3.59E-02 NA 3.59E-02
Hexachlorobenzene 5.75E-08 NA 5.75E-08 Liver 3.49E-04 NA 3.49E-04
Mercury, inorganic NA NA NA Immune 1.24E-02 NA 1.24E-02
Methyl mercury NA NA NA Neurological 1.56E-01 NA 1.56E-01
Oxychlordane 1.43E-07 NA 1.43E-07 Liver 6.37E-03 NA 6.37E-03
PCBs (non DLC) 8.34E-06 NA 8.34E-06 Eye, Nails, Immune 3.24E+00 NA 3.24E+00
PCBs, total 8.95E-06 NA 8.95E-06 Eye, Nails, Immune 3.48E+00 NA 3.48E+00
PCB-TEQ 1.41E-05 NA 1.41E-05 Reproductive, Developmental 1.05E+00 NA 1.05E+00
Selenium NA NA NA Skin, Nails, Hair, Behavioral 6.22E-03 NA 6.22E-03
TCDD-TEQ 5.08E-05 NA 5.08E-05 Reproductive, Developmental 3.76E+00 NA 3.76E+00
Thallium NA NA NA Hair 3.48E-02 NA 3.48E-02
trans-Nonachlor 6.05E-07 NA 6.05E-07 Liver 2.69E-02 NA 2.69E-02

Exposure Medium Total (Total PCBs) 6.34E-05 NA 6.34E-05 7.57E+00 NA 7.57E+00
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 7.69E-05 NA 7.69E-05 8.38E+00 NA 8.38E+00

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish (Total PCBs) (a) 6.51E-05 7.66E+00
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Fish  [PCB-TEQ & PCBs (non DLC)] (b) 7.86E-05 8.47E+00
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TABLE 9.3.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - RME MIXED FISH DIET

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a) RME Mixed Fish Diet  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 6.22E-03 0.00E+00 6.22E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 4.66E-03 1.24E-03 5.90E-03 Blood 4.66E-03 1.24E-03 5.90E-03
Body Weight 2.54E-07 2.57E-06 2.82E-06 Body Weight 2.54E-07 2.57E-06 2.82E-06
Developmental 3.78E+00 5.68E-02 3.84E+00 Developmental 4.83E+00 5.78E-02 4.89E+00
Eye 3.48E+00 9.33E-03 3.49E+00 Eye 3.24E+00 8.84E-03 3.25E+00
Gastrointestinal 3.20E-05 3.95E-05 7.16E-05 Gastrointestinal 3.20E-05 3.95E-05 7.16E-05
Hair 4.11E-02 7.59E-07 4.11E-02 Hair 4.11E-02 7.59E-07 4.11E-02
Immune 3.49E+00 9.33E-03 3.50E+00 Immune 3.26E+00 8.84E-03 3.26E+00
Kidney 1.88E-04 1.33E-03 1.52E-03 Kidney 1.88E-04 1.33E-03 1.52E-03
Liver 1.12E-01 1.33E-03 1.13E-01 Liver 1.12E-01 1.33E-03 1.13E-01
Mortality 4.51E-03 7.02E-06 4.51E-03 Mortality 4.51E-03 7.02E-06 4.51E-03
Nails 3.49E+00 9.33E-03 3.50E+00 Nails 3.25E+00 8.84E-03 3.26E+00
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 1.56E-01 7.73E-05 1.56E-01
No effects observed 6.34E-06 1.19E-07 6.45E-06 No effects observed 6.34E-06 1.19E-07 6.45E-06
None reported 1.55E-05 0.00E+00 1.55E-05 None reported 1.55E-05 0.00E+00 1.55E-05
Reproductive 3.78E+00 5.68E-02 3.84E+00 Reproductive 4.83E+00 5.78E-02 4.89E+00
Skin 6.34E-03 4.47E-04 6.79E-03 Skin 6.34E-03 4.47E-04 6.79E-03
Thyroid 3.32E-03 1.19E-05 3.33E-03 Thyroid 3.32E-03 1.19E-05 3.33E-03
Vascular 1.20E-04 4.47E-04 5.67E-04 Vascular 1.20E-04 4.47E-04 5.67E-04

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a)  Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b)  Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c)  RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth 

bass, and common carp. 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). 
The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency 
factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on 
December 4, 2015 for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in 
the main text). As a result of these updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-
nonachlor, oxychlordane, and trans-nonachlor in fish tissue from those presented in this table. Appendix J (COPC Percent Contribution 
Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer 
hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the 
updated toxicity data and the impact on the BHHRA.
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TABLE 9.4.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - RME MIXED FISH DIET
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Sediment Accessible SiteWide
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 6.60E-09 2.57E-08 3.23E-08
Benzene 2.37E-14 NA 2.37E-14
Benzo(a)anthracene 1.87E-09 1.89E-08 2.08E-08
Benzo(a)pyrene 2.16E-08 2.19E-07 2.40E-07
Benzo(b)fluoranthene 2.54E-09 2.57E-08 2.83E-08
Benzo(k)fluoranthene 1.18E-10 1.20E-09 1.31E-09
Bis(2-ethylhexyl) phthalate 2.80E-10 2.19E-09 2.47E-09
C2-Benzanthracene/chrysenes 1.95E-11 1.98E-10 2.17E-10
Cadmium, diet NA NA NA
Chromium, hexavalent 3.00E-09 NA 3.00E-09
Chromium, total NA NA NA
Chrysene 2.55E-11 2.58E-10 2.84E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.23E-09 2.26E-08 2.48E-08
Dieldrin 1.04E-10 8.09E-10 9.13E-10
Indeno(1,2,3-cd)pyrene 1.27E-09 1.28E-08 1.41E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.95E-09 2.13E-08 2.32E-08
PCBs, total 2.06E-09 2.24E-08 2.45E-08
PCB-TEQ 3.91E-09 9.13E-09 1.30E-08
TCDD-TEQ 2.70E-07 6.32E-07 9.03E-07
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 5.78E-14 NA 5.78E-14
Vanadium NA NA NA

SiteWide Exposure Medium Total (Total PCBs) (a) 3.12E-07 9.84E-07 1.30E-06
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.16E-07 9.92E-07 1.31E-06

Carcinogenic Risk
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TABLE 9.4.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - RME MIXED FISH DIET
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Surface Water Surface SiteWide
Water Antimony NA NA NA

Arsenic, total 3.28E-10 1.94E-10 5.22E-10
Benzene 7.46E-13 1.38E-11 1.46E-11
Benzo(a)anthracene 3.63E-12 5.65E-09 5.65E-09
Benzo(a)pyrene 5.62E-11 1.49E-07 1.49E-07
Benzo(b)fluoranthene 7.97E-12 2.15E-08 2.15E-08
Bis(2-ethylhexyl) phthalate 4.72E-12 8.86E-10 8.91E-10
Bromodichloromethane 2.90E-12 NA 2.90E-12
Chloroform NA NA NA
Chromium, total NA NA NA
Cobalt NA NA NA
Dibenz(a,h)anthracene 1.10E-11 4.53E-08 4.53E-08
Dieldrin 2.88E-12 2.48E-10 2.51E-10
Indeno(1,2,3-cd)pyrene 4.03E-12 1.13E-08 1.13E-08
Manganese, nondiet NA NA NA
PCBs (non DLC) 8.85E-13 4.44E-10 4.45E-10
PCBs, total 9.26E-13 4.65E-10 4.65E-10
PCB-TEQ 8.65E-12 4.34E-09 4.35E-09
TCDD-TEQ 1.83E-10 1.35E-07 1.35E-07
Thallium NA NA NA
Trichloroethene 1.67E-12 3.42E-11 3.58E-11

SiteWide Exposure Medium Total (Total PCBs) 6.07E-10 3.70E-07 3.70E-07
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 6.16E-10 3.74E-07 3.74E-07
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TABLE 9.4.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - RME MIXED FISH DIET
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Tissue RME Mixed Diet SiteWide
4,4'-DDD 1.25E-07 NA 1.25E-07
4,4'-DDE 2.82E-07 NA 2.82E-07
4,4'-DDT 1.20E-08 NA 1.20E-08
Aldrin 1.54E-08 NA 1.54E-08
Antimony NA NA NA
Benzo(a)anthracene 2.66E-08 NA 2.66E-08
Benzo(a)pyrene 3.76E-08 NA 3.76E-08
Bis(2-ethylhexyl) phthalate 3.91E-08 NA 3.91E-08
Chromium, total NA NA NA
cis-Chlordane 2.33E-07 NA 2.33E-07
cis-Nonachlor 1.24E-07 NA 1.24E-07
Cobalt NA NA NA
Dieldrin 2.67E-06 NA 2.67E-06
Gamma-chlordane 5.81E-08 NA 5.81E-08
Heptachlor epoxide 8.68E-07 NA 8.68E-07
Hexachlorobenzene 9.15E-08 NA 9.15E-08
Mercury, inorganic NA NA NA
Methyl mercury NA NA NA
Oxychlordane 2.28E-07 NA 2.28E-07
PCBs (non DLC) 1.33E-05 NA 1.33E-05
PCBs, total 1.43E-05 NA 1.43E-05
PCB-TEQ 2.25E-05 NA 2.25E-05
Selenium NA NA NA
TCDD-TEQ 8.09E-05 NA 8.09E-05
Thallium NA NA NA
trans-Nonachlor 9.64E-07 NA 9.64E-07

Exposure Medium Total (Total PCBs) 1.01E-04 NA 1.01E-04
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 1.23E-04 NA 1.23E-04

Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Diet (Total PCBs) (a) 1.03E-04
Total of Receptor Risks (Sitewide) Across All Media - RME Mixed Diet  [PCB-TEQ & PCBs (non DLC)] (b) 1.24E-04

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a)  Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b)  Total cumulative risk for all COPCs excluding total PCBs.
(c)  RME mixed fish diet assumed to consist of equal fractions (20%) of American 

eel, white perch, channel catfish, and largemouth bass, and common carp. 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk 
Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are 
applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a 
result of these updates, there are changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for 
benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 
10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main 
body of this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 
2015 for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of 
these updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in fish 
tissue from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) 
have been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. 
Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.5.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER CHILD (1 TO <7 years) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Tissue Crab Sitewide
4,4'-DDD 1.43E-08 NA 1.43E-08 Liver 2.77E-03 NA 2.77E-03
4,4'-DDE 4.81E-08 NA 4.81E-08 Liver 6.60E-03 NA 6.60E-03
Arsenic, inorganic 7.24E-08 NA 7.24E-08 Skin, Vascular 3.76E-03 NA 3.76E-03
Arsenic, organic/other forms NA NA NA Bladder 3.54E-03 NA 3.54E-03
Benzo(a)anthracene 1.80E-08 NA 1.80E-08 NA NA NA NA
Benzo(a)pyrene 1.09E-07 NA 1.09E-07 NA NA NA NA
Benzo(b)fluoranthene 2.47E-08 NA 2.47E-08 NA NA NA NA
Cadmium, diet NA NA NA Kidney 7.47E-03 NA 7.47E-03
Chromium, total NA NA NA No effects observed 4.35E-05 NA 4.35E-05
cis-Nonachlor 2.28E-08 NA 2.28E-08 Liver 3.04E-03 NA 3.04E-03
Cobalt NA NA NA Thyroid 1.01E-02 NA 1.01E-02
Copper NA NA NA Gastrointestinal 4.06E-02 NA 4.06E-02
Dieldrin 4.29E-07 NA 4.29E-07 Liver 1.25E-02 NA 1.25E-02
Heptachlor epoxide 2.60E-07 NA 2.60E-07 Liver 5.13E-02 NA 5.13E-02
Hexachlorobenzene 1.38E-08 NA 1.38E-08 Liver 2.51E-04 NA 2.51E-04
Indeno(1,2,3-cd)pyrene 1.06E-08 NA 1.06E-08 NA NA NA NA
Mercury, inorganic NA NA NA Immune 6.69E-03 NA 6.69E-03
Methyl mercury NA NA NA Neurological 9.33E-02 NA 9.33E-02
Oxychlordane 2.00E-07 NA 2.00E-07 Liver 2.67E-02 NA 2.67E-02
PCBs (non DLC) 7.11E-07 NA 7.11E-07 Eye, Nails, Immune 8.29E-01 NA 8.29E-01
PCBs, total 8.32E-07 NA 8.32E-07 Eye, Nails, Immune 9.71E-01 NA 9.71E-01
PCB-TEQ 3.93E-06 NA 3.93E-06 Reproductive, Developmental 8.73E-01 NA 8.73E-01
Selenium NA NA NA Skin, Nails, Hair, Behavioral 1.02E-02 NA 1.02E-02
TCDD-TEQ 2.55E-05 NA 2.55E-05 Reproductive, Developmental 5.68E+00 NA 5.68E+00
Thallium NA NA NA Hair 1.07E-02 NA 1.07E-02
Zinc NA NA NA Blood 9.16E-03 NA 9.16E-03

Exposure Medium Total (Total PCBs) 2.76E-05 NA 2.76E-05 6.95E+00 NA 6.95E+00
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 3.14E-05 NA 3.14E-05 7.68E+00 NA 7.68E+00

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 2.76E-05 6.95E+00
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 3.14E-05 7.68E+00
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TABLE 9.5.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER CHILD (1 TO <7 years) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Angler Child (1 to <7 years) (Total PCBs) (a) Angler Child (1 to <7 years) [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 1.02E-02 0.00E+00 1.02E-02 Behavioral 1.02E-02 0.00E+00 1.02E-02
Bladder 3.54E-03 0.00E+00 3.54E-03 Bladder 3.54E-03 0.00E+00 3.54E-03
Blood 9.16E-03 0.00E+00 9.16E-03 Blood 9.16E-03 0.00E+00 9.16E-03
Body Weight 0.00E+00 0.00E+00 0.00E+00 Body Weight 0.00E+00 0.00E+00 0.00E+00
Developmental 5.68E+00 0.00E+00 5.68E+00 Developmental 6.55E+00 0.00E+00 6.55E+00
Eye 9.71E-01 0.00E+00 9.71E-01 Eye 8.29E-01 0.00E+00 8.29E-01
Gastrointestinal 4.06E-02 0.00E+00 4.06E-02 Gastrointestinal 4.06E-02 0.00E+00 4.06E-02
Hair 2.10E-02 0.00E+00 2.10E-02 Hair 2.10E-02 0.00E+00 2.10E-02
Immune 9.77E-01 0.00E+00 9.77E-01 Immune 8.36E-01 0.00E+00 8.36E-01
Kidney 7.47E-03 0.00E+00 7.47E-03 Kidney 7.47E-03 0.00E+00 7.47E-03
Liver 1.03E-01 0.00E+00 1.03E-01 Liver 1.03E-01 0.00E+00 1.03E-01
Mortality 0.00E+00 0.00E+00 0.00E+00 Mortality 0.00E+00 0.00E+00 0.00E+00
Nails 9.81E-01 0.00E+00 9.81E-01 Nails 8.40E-01 0.00E+00 8.40E-01
Neurological 9.33E-02 0.00E+00 9.33E-02 Neurological 9.33E-02 0.00E+00 9.33E-02
No effects observed 4.35E-05 0.00E+00 4.35E-05 No effects observed 4.35E-05 0.00E+00 4.35E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 5.68E+00 0.00E+00 5.68E+00 Reproductive 6.55E+00 0.00E+00 6.55E+00
Skin 1.40E-02 0.00E+00 1.40E-02 Skin 1.40E-02 0.00E+00 1.40E-02
Thyroid 1.01E-02 0.00E+00 1.01E-02 Thyroid 1.01E-02 0.00E+00 1.01E-02
Vascular 3.76E-03 0.00E+00 3.76E-03 Vascular 3.76E-03 0.00E+00 3.76E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 
2017 on its Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 
and 5-2 in the main text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic 
hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are 
changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and 
noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated 
risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix 
O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity 
values on December 4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 
5-2 in the main text). As a result of these updates, there are slight changes in the calculated cancer risks and noncancer 
hazards for cis-nonachlor and oxychlordane in crab tissue from those presented in this table. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks 
and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.6.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 2.62E-04 NA 2.62E-04
Sediment Antimony NA NA NA Mortality, Blood 8.10E-05 NA 8.10E-05

Arsenic, total 1.93E-08 3.43E-08 5.36E-08 Skin, Vascular 5.01E-04 8.89E-04 1.39E-03
Benzene 6.95E-14 NA 6.95E-14 Immune 3.69E-09 NA 3.69E-09
Benzo(a)anthracene 1.09E-08 5.05E-08 6.14E-08 NA NA NA NA
Benzo(a)pyrene 1.27E-07 5.84E-07 7.11E-07 NA NA NA NA
Benzo(b)fluoranthene 1.49E-08 6.87E-08 8.36E-08 NA NA NA NA
Benzo(k)fluoranthene 6.92E-10 3.19E-09 3.89E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.22E-10 2.92E-09 3.74E-09 Liver 3.42E-05 1.22E-04 1.56E-04
C2-Benzanthracene/chrysenes 1.14E-10 5.28E-10 6.42E-10 Liver, Kidney 2.29E-06 1.05E-05 1.28E-05
Cadmium, diet NA NA NA Kidney 1.29E-04 1.84E-04 3.13E-04
Chromium, hexavalent 1.76E-08 NA 1.76E-08 None reported 6.83E-05 NA 6.83E-05
Chromium, total NA NA NA No effects observed 3.13E-06 NA 3.13E-06
Chrysene 1.49E-10 6.89E-10 8.38E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 6.68E-04 NA 6.68E-04
Copper NA NA NA Gastrointestinal 1.19E-04 NA 1.19E-04
Dibenz(a,h)anthracene 1.31E-08 6.04E-08 7.35E-08 NA NA NA NA
Dieldrin 3.04E-10 1.08E-09 1.38E-09 Liver 4.44E-06 1.57E-05 2.02E-05
Indeno(1,2,3-cd)pyrene 7.42E-09 3.42E-08 4.16E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.04E-04 NA 5.04E-04
Mercury, inorganic NA NA NA Immune 2.79E-04 NA 2.79E-04
Naphthalene NA NA NA Body Weight 1.12E-06 5.15E-06 6.26E-06
PCBs (non DLC) 5.71E-09 2.84E-08 3.41E-08 Eye, Nails, Immune 3.33E-03 1.66E-02 1.99E-02
PCBs, total 6.03E-09 3.00E-08 3.60E-08 Eye, Nails, Immune 3.52E-03 1.75E-02 2.10E-02
PCB-TEQ 1.14E-08 1.22E-08 2.36E-08 Reproductive, Developmental 1.27E-03 1.35E-03 2.63E-03
TCDD-TEQ 7.93E-07 8.44E-07 1.64E-06 Reproductive, Developmental 8.81E-02 9.38E-02 1.82E-01
Thallium NA NA NA Hair 4.35E-04 NA 4.35E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.23E-05 7.92E-05 1.01E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.95E-04 2.47E-03 3.16E-03
Trichloroethene 3.39E-13 NA 3.39E-13 Thyroid 8.59E-08 NA 8.59E-08
Vanadium NA NA NA Hair 1.46E-04 NA 1.46E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 1.01E-06 1.71E-06 2.72E-06 9.55E-02 1.15E-01 2.11E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.02E-06 1.72E-06 2.75E-06 9.66E-02 1.15E-01 2.12E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.6.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 1.78E-05 2.11E-05 3.89E-05
Arsenic, total 2.18E-09 3.88E-10 2.57E-09 Skin, Vascular 5.66E-05 1.00E-05 6.67E-05
Benzene 4.97E-12 2.77E-11 3.26E-11 Immune 2.63E-07 1.47E-06 1.73E-06
Benzo(a)anthracene 4.83E-11 2.26E-08 2.27E-08 NA NA NA NA
Benzo(a)pyrene 7.48E-10 5.97E-07 5.98E-07 NA NA NA NA
Benzo(b)fluoranthene 1.06E-10 8.61E-08 8.62E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.15E-11 1.77E-09 1.81E-09 Liver 1.31E-06 7.40E-05 7.53E-05
Bromodichloromethane 1.93E-11 NA 1.93E-11 Kidney 1.82E-07 NA 1.82E-07
Chloroform NA NA NA Liver, Blood 1.77E-07 5.89E-07 7.66E-07
Chromium, total NA NA NA No effects observed 2.61E-08 3.56E-07 3.82E-07
Cobalt NA NA NA Thyroid 1.60E-05 1.13E-06 1.71E-05
Dibenz(a,h)anthracene 1.47E-10 1.81E-07 1.82E-07 NA NA NA NA
Dieldrin 1.91E-11 4.97E-10 5.16E-10 Liver 2.79E-07 7.24E-06 7.52E-06
Indeno(1,2,3-cd)pyrene 5.37E-11 4.52E-08 4.53E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.24E-05 2.32E-04 2.85E-04
PCBs (non DLC) 5.89E-12 8.89E-10 8.95E-10 Eye, Nails, Immune 1.15E-05 1.73E-03 1.74E-03
PCBs, total 6.16E-12 9.30E-10 9.36E-10 Eye, Nails, Immune 1.20E-05 1.81E-03 1.82E-03
PCB-TEQ 5.76E-11 8.69E-09 8.75E-09 Reproductive, Developmental 6.40E-06 9.65E-04 9.72E-04
TCDD-TEQ 1.22E-09 2.70E-07 2.71E-07 Reproductive, Developmental 1.35E-04 3.00E-02 3.01E-02
Thallium NA NA NA Hair 1.29E-05 2.28E-06 1.51E-05
Trichloroethene 2.22E-11 1.37E-10 1.59E-10 Thyroid 5.64E-06 3.47E-05 4.03E-05

SiteWide Exposure Medium Total (Total PCBs) 4.61E-09 1.21E-06 1.21E-06 3.11E-04 3.22E-02 3.25E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 4.66E-09 1.21E-06 1.22E-06 3.16E-04 3.31E-02 3.34E-02
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TABLE 9.6.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Tissue Crab Sitewide
4,4'-DDD 1.65E-08 NA 1.65E-08 Liver 1.60E-03 NA 1.60E-03
4,4'-DDE 5.55E-08 NA 5.55E-08 Liver 3.81E-03 NA 3.81E-03
Arsenic, inorganic 8.36E-08 NA 8.36E-08 Skin, Vascular 2.17E-03 NA 2.17E-03
Arsenic, organic/other forms NA NA NA Bladder 2.04E-03 NA 2.04E-03
Benzo(a)anthracene 1.39E-08 NA 1.39E-08 NA NA NA NA
Benzo(a)pyrene 8.37E-08 NA 8.37E-08 NA NA NA NA
Benzo(b)fluoranthene 1.90E-08 NA 1.90E-08 NA NA NA NA
Cadmium, diet NA NA NA Kidney 4.31E-03 NA 4.31E-03
Chromium, total NA NA NA No effects observed 2.51E-05 NA 2.51E-05
cis-Nonachlor 2.63E-08 NA 2.63E-08 Liver 1.75E-03 NA 1.75E-03
Cobalt NA NA NA Thyroid 5.85E-03 NA 5.85E-03
Copper NA NA NA Gastrointestinal 2.34E-02 NA 2.34E-02
Dieldrin 4.95E-07 NA 4.95E-07 Liver 7.22E-03 NA 7.22E-03
Heptachlor epoxide 3.00E-07 NA 3.00E-07 Liver 2.96E-02 NA 2.96E-02
Hexachlorobenzene 1.59E-08 NA 1.59E-08 Liver 1.45E-04 NA 1.45E-04
Indeno(1,2,3-cd)pyrene 8.13E-09 NA 8.13E-09 NA NA NA NA
Mercury, inorganic NA NA NA Immune 3.86E-03 NA 3.86E-03
Methyl mercury NA NA NA Neurological 5.38E-02 NA 5.38E-02
Oxychlordane 2.31E-07 NA 2.31E-07 Liver 1.54E-02 NA 1.54E-02
PCBs (non DLC) 8.20E-07 NA 8.20E-07 Eye, Nails, Immune 4.78E-01 NA 4.78E-01
PCBs, total 9.60E-07 NA 9.60E-07 Eye, Nails, Immune 5.60E-01 NA 5.60E-01
PCB-TEQ 4.53E-06 NA 4.53E-06 Reproductive, Developmental 5.04E-01 NA 5.04E-01
Selenium NA NA NA Skin, Nails, Hair, Behavioral 5.91E-03 NA 5.91E-03
TCDD-TEQ 2.95E-05 NA 2.95E-05 Reproductive, Developmental 3.28E+00 NA 3.28E+00
Thallium NA NA NA Hair 6.19E-03 NA 6.19E-03
Zinc NA NA NA Blood 5.28E-03 NA 5.28E-03

Crab Exposure Medium Total (Total PCBs) 3.18E-05 NA 3.18E-05 4.01E+00 NA 4.01E+00
Crab Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 3.62E-05 NA 3.62E-05 4.43E+00 NA 4.43E+00

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 3.57E-05 4.25E+00
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 4.01E-05 4.68E+00
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TABLE 9.6.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT (7 to <19) - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Angler (Adolescent 7 to <19 years) (Total PCBs) (a) Angler (Adolescent 7 to <19 years) 
[PCB-TEQ & PCBs (non DLC)] (b)

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.91E-03 0.00E+00 5.91E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 2.04E-03 0.00E+00 2.04E-03 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 6.08E-03 2.49E-03 8.57E-03 Blood 6.08E-03 2.49E-03 8.57E-03
Body Weight 1.12E-06 5.15E-06 6.26E-06 Body Weight 1.12E-06 5.15E-06 6.26E-06
Developmental 3.36E+00 1.24E-01 3.49E+00 Developmental 3.87E+00 1.26E-01 3.99E+00
Eye 5.64E-01 1.93E-02 5.83E-01 Eye 4.82E-01 1.83E-02 5.00E-01
Gastrointestinal 2.35E-02 7.92E-05 2.36E-02 Gastrointestinal 2.35E-02 7.92E-05 2.36E-02
Hair 1.27E-02 2.28E-06 1.27E-02 Hair 1.27E-02 2.28E-06 1.27E-02
Immune 5.68E-01 1.93E-02 5.87E-01 Immune 4.86E-01 1.83E-02 5.04E-01
Kidney 5.13E-03 2.66E-03 7.80E-03 Kidney 5.13E-03 2.66E-03 7.80E-03
Liver 6.02E-02 2.70E-03 6.29E-02 Liver 6.02E-02 2.70E-03 6.29E-02
Mortality 9.88E-05 2.11E-05 1.20E-04 Mortality 9.88E-05 2.11E-05 1.20E-04
Nails 5.69E-01 1.93E-02 5.89E-01 Nails 4.88E-01 1.83E-02 5.06E-01
Neurological 5.47E-02 2.32E-04 5.49E-02 Neurological 5.47E-02 2.32E-04 5.49E-02
No effects observed 2.83E-05 3.56E-07 2.86E-05 No effects observed 2.83E-05 3.56E-07 2.86E-05
None reported 6.83E-05 0.00E+00 6.83E-05 None reported 6.83E-05 0.00E+00 6.83E-05
Reproductive 3.36E+00 1.24E-01 3.49E+00 Reproductive 3.87E+00 1.26E-01 3.99E+00
Skin 8.63E-03 8.99E-04 9.53E-03 Skin 8.63E-03 8.99E-04 9.53E-03
Thyroid 6.54E-03 3.58E-05 6.57E-03 Thyroid 6.54E-03 3.58E-05 6.57E-03
Vascular 2.72E-03 8.99E-04 3.62E-03 Vascular 2.72E-03 8.99E-04 3.62E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 
2017 on its Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 
and 5-2 in the main text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic 
hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are 
changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and 
noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated 
risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix 
O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity 
values on December 4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 
5-2 in the main text). As a result of these updates, there are slight changes in the calculated cancer risks and noncancer 
hazards for cis-nonachlor and oxychlordane in crab tissue from those presented in this table. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks 
and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.7.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 5.96E-05 NA 5.96E-05
Sediment Antimony NA NA NA Mortality, Blood 1.84E-05 NA 1.84E-05

Arsenic, total 6.60E-09 2.57E-08 3.23E-08 Skin, Vascular 1.14E-04 4.44E-04 5.58E-04
Benzene 2.37E-14 NA 2.37E-14 Immune 8.39E-10 NA 8.39E-10
Benzo(a)anthracene 1.87E-09 1.89E-08 2.08E-08 NA NA NA NA
Benzo(a)pyrene 2.16E-08 2.19E-07 2.40E-07 NA NA NA NA
Benzo(b)fluoranthene 2.54E-09 2.57E-08 2.83E-08 NA NA NA NA
Benzo(k)fluoranthene 1.18E-10 1.20E-09 1.31E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.80E-10 2.19E-09 2.47E-09 Liver 7.79E-06 6.07E-05 6.85E-05
C2-Benzanthracene/chrysenes 1.95E-11 1.98E-10 2.17E-10 Liver, Kidney 5.20E-07 5.27E-06 5.79E-06
Cadmium, diet NA NA NA Kidney 2.94E-05 9.17E-05 1.21E-04
Chromium, hexavalent 3.00E-09 NA 3.00E-09 None reported 1.55E-05 NA 1.55E-05
Chromium, total NA NA NA No effects observed 7.11E-07 NA 7.11E-07
Chrysene 2.55E-11 2.58E-10 2.84E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.52E-04 NA 1.52E-04
Copper NA NA NA Gastrointestinal 2.70E-05 NA 2.70E-05
Dibenz(a,h)anthracene 2.23E-09 2.26E-08 2.48E-08 NA NA NA NA
Dieldrin 1.04E-10 8.09E-10 9.13E-10 Liver 1.01E-06 7.86E-06 8.87E-06
Indeno(1,2,3-cd)pyrene 1.27E-09 1.28E-08 1.41E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.15E-04 NA 1.15E-04
Mercury, inorganic NA NA NA Immune 6.35E-05 NA 6.35E-05
Naphthalene NA NA NA Body Weight 2.54E-07 2.57E-06 2.82E-06
PCBs (non DLC) 1.95E-09 2.13E-08 2.32E-08 Eye, Nails, Immune 7.58E-04 8.27E-03 9.03E-03
PCBs, total 2.06E-09 2.24E-08 2.45E-08 Eye, Nails, Immune 8.00E-04 8.73E-03 9.53E-03
PCB-TEQ 3.91E-09 9.13E-09 1.30E-08 Reproductive, Developmental 2.89E-04 6.76E-04 9.66E-04
TCDD-TEQ 2.70E-07 6.32E-07 9.03E-07 Reproductive, Developmental 2.00E-02 4.68E-02 6.69E-02
Thallium NA NA NA Hair 9.89E-05 NA 9.89E-05
TPH C19-C40 NA NA NA Gastrointestinal 5.07E-06 3.95E-05 4.46E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.58E-04 1.23E-03 1.39E-03
Trichloroethene 5.78E-14 NA 5.78E-14 Thyroid 1.95E-08 NA 1.95E-08
Vanadium NA NA NA Hair 3.32E-05 NA 3.32E-05

SiteWide Exposure Medium Total (Total PCBs) (a) 3.12E-07 9.84E-07 1.30E-06 2.17E-02 5.74E-02 7.92E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.16E-07 9.92E-07 1.31E-06 2.20E-02 5.77E-02 7.96E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.7.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 1.78E-06 7.02E-06 8.80E-06
Arsenic, total 3.28E-10 1.94E-10 5.22E-10 Skin, Vascular 5.67E-06 3.35E-06 9.02E-06
Benzene 7.46E-13 1.38E-11 1.46E-11 Immune 2.64E-08 4.89E-07 5.15E-07
Benzo(a)anthracene 3.63E-12 5.65E-09 5.65E-09 NA NA NA NA
Benzo(a)pyrene 5.62E-11 1.49E-07 1.49E-07 NA NA NA NA
Benzo(b)fluoranthene 7.97E-12 2.15E-08 2.15E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.72E-12 8.86E-10 8.91E-10 Liver 1.31E-07 2.46E-05 2.48E-05
Bromodichloromethane 2.90E-12 NA 2.90E-12 Kidney 1.82E-08 NA 1.82E-08
Chloroform NA NA NA Liver, Blood 1.77E-08 1.96E-07 2.14E-07
Chromium, total NA NA NA No effects observed 2.61E-09 1.19E-07 1.21E-07
Cobalt NA NA NA Thyroid 1.60E-06 3.78E-07 1.98E-06
Dibenz(a,h)anthracene 1.10E-11 4.53E-08 4.53E-08 NA NA NA NA
Dieldrin 2.88E-12 2.48E-10 2.51E-10 Liver 2.80E-08 2.41E-06 2.44E-06
Indeno(1,2,3-cd)pyrene 4.03E-12 1.13E-08 1.13E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.24E-06 7.73E-05 8.26E-05
PCBs (non DLC) 8.85E-13 4.44E-10 4.45E-10 Eye, Nails, Immune 1.15E-06 5.76E-04 5.77E-04
PCBs, total 9.26E-13 4.65E-10 4.65E-10 Eye, Nails, Immune 1.20E-06 6.02E-04 6.03E-04
PCB-TEQ 8.65E-12 4.34E-09 4.35E-09 Reproductive, Developmental 6.40E-07 3.21E-04 3.22E-04
TCDD-TEQ 1.83E-10 1.35E-07 1.35E-07 Reproductive, Developmental 1.35E-05 9.99E-03 1.00E-02
Thallium NA NA NA Hair 1.29E-06 7.59E-07 2.05E-06
Trichloroethene 1.67E-12 3.42E-11 3.58E-11 Thyroid 5.64E-07 1.15E-05 1.21E-05

SiteWide Exposure Medium Total (Total PCBs) 6.07E-10 3.70E-07 3.70E-07 3.11E-05 1.07E-02 1.08E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 6.16E-10 3.74E-07 3.74E-07 3.17E-05 1.10E-02 1.10E-02
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TABLE 9.7.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Tissue Crab Sitewide
4,4'-DDD 2.41E-08 NA 2.41E-08 Liver 1.56E-03 NA 1.56E-03
4,4'-DDE 8.11E-08 NA 8.11E-08 Liver 3.71E-03 NA 3.71E-03
Arsenic, inorganic 1.22E-07 NA 1.22E-07 Skin, Vascular 2.11E-03 NA 2.11E-03
Arsenic, organic/other forms NA NA NA Bladder 1.99E-03 NA 1.99E-03
Benzo(a)anthracene 1.01E-08 NA 1.01E-08 NA NA NA NA
Benzo(a)pyrene 6.12E-08 NA 6.12E-08 NA NA NA NA
Benzo(b)fluoranthene 1.39E-08 NA 1.39E-08 NA NA NA NA
Cadmium, diet NA NA NA Kidney 4.20E-03 NA 4.20E-03
Chromium, total NA NA NA No effects observed 2.45E-05 NA 2.45E-05
cis-Nonachlor 3.85E-08 NA 3.85E-08 Liver 1.71E-03 NA 1.71E-03
Cobalt NA NA NA Thyroid 5.70E-03 NA 5.70E-03
Copper NA NA NA Gastrointestinal 2.28E-02 NA 2.28E-02
Dieldrin 7.24E-07 NA 7.24E-07 Liver 7.04E-03 NA 7.04E-03
Heptachlor epoxide 4.39E-07 NA 4.39E-07 Liver 2.88E-02 NA 2.88E-02
Hexachlorobenzene 2.32E-08 NA 2.32E-08 Liver 1.41E-04 NA 1.41E-04
Indeno(1,2,3-cd)pyrene 5.95E-09 NA 5.95E-09 NA NA NA NA
Mercury, inorganic NA NA NA Immune 3.76E-03 NA 3.76E-03
Methyl mercury NA NA NA Neurological 5.25E-02 NA 5.25E-02
Oxychlordane 3.37E-07 NA 3.37E-07 Liver 1.50E-02 NA 1.50E-02
PCBs (non DLC) 1.20E-06 NA 1.20E-06 Eye, Nails, Immune 4.67E-01 NA 4.67E-01
PCBs, total 1.40E-06 NA 1.40E-06 Eye, Nails, Immune 5.46E-01 NA 5.46E-01
PCB-TEQ 6.63E-06 NA 6.63E-06 Reproductive, Developmental 4.91E-01 NA 4.91E-01
Selenium NA NA NA Skin, Nails, Hair, Behavioral 5.76E-03 NA 5.76E-03
TCDD-TEQ 4.31E-05 NA 4.31E-05 Reproductive, Developmental 3.19E+00 NA 3.19E+00
Thallium NA NA NA Hair 6.04E-03 NA 6.04E-03
Zinc NA NA NA Blood 5.15E-03 NA 5.15E-03

Exposure Medium Total (Total PCBs) 4.64E-05 NA 4.64E-05 3.91E+00 NA 3.91E+00
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 5.28E-05 NA 5.28E-05 4.32E+00 NA 4.32E+00

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 4.81E-05 4.00E+00
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 5.45E-05 4.41E+00
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TABLE 9.7.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT - CRAB (MUSCLE & HEPATOPANCREAS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Angler (Adult) (Total PCBs) (a) Angler (Adult) [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 5.76E-03 0.00E+00 5.76E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 1.99E-03 0.00E+00 1.99E-03 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 5.33E-03 1.24E-03 6.57E-03 Blood 5.33E-03 1.24E-03 6.57E-03
Body Weight 2.54E-07 2.57E-06 2.82E-06 Body Weight 2.54E-07 2.57E-06 2.82E-06
Developmental 3.21E+00 5.68E-02 3.27E+00 Developmental 3.70E+00 5.78E-02 3.76E+00
Eye 5.47E-01 9.33E-03 5.56E-01 Eye 4.67E-01 8.84E-03 4.76E-01
Gastrointestinal 2.29E-02 3.95E-05 2.29E-02 Gastrointestinal 2.29E-02 3.95E-05 2.29E-02
Hair 1.19E-02 7.59E-07 1.19E-02 Hair 1.19E-02 7.59E-07 1.19E-02
Immune 5.51E-01 9.33E-03 5.60E-01 Immune 4.71E-01 8.84E-03 4.80E-01
Kidney 4.39E-03 1.33E-03 5.72E-03 Kidney 4.39E-03 1.33E-03 5.72E-03
Liver 5.82E-02 1.33E-03 5.95E-02 Liver 5.82E-02 1.33E-03 5.95E-02
Mortality 2.02E-05 7.02E-06 2.72E-05 Mortality 2.02E-05 7.02E-06 2.72E-05
Nails 5.53E-01 9.33E-03 5.62E-01 Nails 4.73E-01 8.84E-03 4.82E-01
Neurological 5.27E-02 7.73E-05 5.28E-02 Neurological 5.27E-02 7.73E-05 5.28E-02
No effects observed 2.52E-05 1.19E-07 2.53E-05 No effects observed 2.52E-05 1.19E-07 2.53E-05
None reported 1.55E-05 0.00E+00 1.55E-05 None reported 1.55E-05 0.00E+00 1.55E-05
Reproductive 3.21E+00 5.68E-02 3.27E+00 Reproductive 3.70E+00 5.78E-02 3.76E+00
Skin 7.99E-03 4.47E-04 8.44E-03 Skin 7.99E-03 4.47E-04 8.44E-03
Thyroid 5.85E-03 1.19E-05 5.87E-03 Thyroid 5.85E-03 1.19E-05 5.87E-03
Vascular 2.23E-03 4.47E-04 2.68E-03 Vascular 2.23E-03 4.47E-04 2.68E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 
2017 on its Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 
and 5-2 in the main text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic 
hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are 
changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and 
noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated 
risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix 
O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity 
values on December 4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 
5-2 in the main text). As a result of these updates, there are slight changes in the calculated cancer risks and noncancer 
hazards for cis-nonachlor and oxychlordane in crab tissue from those presented in this table. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks 
and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.8.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) -  CRAB MUSCLE/HEPATOPANCREAS
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Sediment Accessible SiteWide
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 6.60E-09 2.57E-08 3.23E-08
Benzene 2.37E-14 NA 2.37E-14
Benzo(a)anthracene 1.87E-09 1.89E-08 2.08E-08
Benzo(a)pyrene 2.16E-08 2.19E-07 2.40E-07
Benzo(b)fluoranthene 2.54E-09 2.57E-08 2.83E-08
Benzo(k)fluoranthene 1.18E-10 1.20E-09 1.31E-09
Bis(2-ethylhexyl) phthalate 2.80E-10 2.19E-09 2.47E-09
C2-Benzanthracene/chrysenes 1.95E-11 1.98E-10 2.17E-10
Cadmium, diet NA NA NA
Chromium, hexavalent 3.00E-09 NA 3.00E-09
Chromium, total NA NA NA
Chrysene 2.55E-11 2.58E-10 2.84E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.23E-09 2.26E-08 2.48E-08
Dieldrin 1.04E-10 8.09E-10 9.13E-10
Indeno(1,2,3-cd)pyrene 1.27E-09 1.28E-08 1.41E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.95E-09 2.13E-08 2.32E-08
PCBs, total 2.06E-09 2.24E-08 2.45E-08
PCB-TEQ 3.91E-09 9.13E-09 1.30E-08
TCDD-TEQ 2.70E-07 6.32E-07 9.03E-07
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 5.78E-14 NA 5.78E-14
Vanadium NA NA NA

SiteWide Exposure Medium Total (Total PCBs) (a) 3.12E-07 9.84E-07 1.30E-06
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.16E-07 9.92E-07 1.31E-06

Carcinogenic Risk
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TABLE 9.8.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) -  CRAB MUSCLE/HEPATOPANCREAS
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Surface Water Surface SiteWide
Water Antimony NA NA NA

Arsenic, total 3.28E-10 1.94E-10 5.22E-10
Benzene 7.46E-13 1.38E-11 1.46E-11
Benzo(a)anthracene 3.63E-12 5.65E-09 5.65E-09
Benzo(a)pyrene 5.62E-11 1.49E-07 1.49E-07
Benzo(b)fluoranthene 7.97E-12 2.15E-08 2.15E-08
Bis(2-ethylhexyl) phthalate 4.72E-12 8.86E-10 8.91E-10
Bromodichloromethane 2.90E-12 NA 2.90E-12
Chloroform NA NA NA
Chromium, total NA NA NA
Cobalt NA NA NA
Dibenz(a,h)anthracene 1.10E-11 4.53E-08 4.53E-08
Dieldrin 2.88E-12 2.48E-10 2.51E-10
Indeno(1,2,3-cd)pyrene 4.03E-12 1.13E-08 1.13E-08
Manganese, nondiet NA NA NA
PCBs (non DLC) 8.85E-13 4.44E-10 4.45E-10
PCBs, total 9.26E-13 4.65E-10 4.65E-10
PCB-TEQ 8.65E-12 4.34E-09 4.35E-09
TCDD-TEQ 1.83E-10 1.35E-07 1.35E-07
Thallium NA NA NA
Trichloroethene 1.67E-12 3.42E-11 3.58E-11

SiteWide Exposure Medium Total (Total PCBs) 6.07E-10 3.70E-07 3.70E-07
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 6.16E-10 3.74E-07 3.74E-07
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TABLE 9.8.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) -  CRAB MUSCLE/HEPATOPANCREAS
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Tissue Crab SiteWide
4,4'-DDD 3.83E-08 NA 3.83E-08
4,4'-DDE 1.29E-07 NA 1.29E-07
Arsenic, inorganic 1.95E-07 NA 1.95E-07
Arsenic, organic/other forms NA NA NA
Benzo(a)anthracene 2.82E-08 NA 2.82E-08
Benzo(a)pyrene 1.70E-07 NA 1.70E-07
Benzo(b)fluoranthene 3.86E-08 NA 3.86E-08
Cadmium, diet NA NA NA
Chromium, total NA NA NA
cis-Nonachlor 6.13E-08 NA 6.13E-08
Cobalt NA NA NA
Copper NA NA NA
Dieldrin 1.15E-06 NA 1.15E-06
Heptachlor epoxide 6.99E-07 NA 6.99E-07
Hexachlorobenzene 3.70E-08 NA 3.70E-08
Indeno(1,2,3-cd)pyrene 1.65E-08 NA 1.65E-08
Mercury, inorganic NA NA NA
Methyl mercury NA NA NA
Oxychlordane 5.37E-07 NA 5.37E-07
PCBs (non DLC) 1.91E-06 NA 1.91E-06
PCBs, total 2.24E-06 NA 2.24E-06
PCB-TEQ 1.06E-05 NA 1.06E-05
Selenium NA NA NA
TCDD-TEQ 6.87E-05 NA 6.87E-05
Thallium NA NA NA
Zinc NA NA NA

Exposure Medium Total (Total PCBs) 7.40E-05 NA 7.40E-05
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 8.42E-05 NA 8.42E-05

Total of Receptor Risks (Sitewide) Across All Media - Crab (Total PCBs) (a) 7.57E-05
Total of Receptor Risks (Sitewide) Across All Media - Crab  [PCB-TEQ & PCBs (non DLC)] (b) 8.59E-05

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 
2017 on its Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 
and 5-2 in the main text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic 
hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are 
changes in the calculated cancer risks for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and 
noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated 
risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix 
O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity 
values on December 4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane (See Tables 5-1 and 
5-2 in the main text). As a result of these updates, there are slight changes in the calculated cancer risks and noncancer 
hazards for cis-nonachlor and oxychlordane in crab tissue from those presented in this table. Appendix J (COPC Percent 
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks 
and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O 
provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.9.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 5.61E-04 NA 5.61E-04
Sediment Antimony NA NA NA Mortality, Blood 1.73E-04 NA 1.73E-04

Arsenic, total 2.07E-08 9.40E-09 3.01E-08 Skin, Vascular 1.07E-03 4.88E-04 1.56E-03
Benzene 7.45E-14 NA 7.45E-14 Immune 7.90E-09 NA 7.90E-09
Benzo(a)anthracene 1.76E-08 2.08E-08 3.83E-08 NA NA NA NA
Benzo(a)pyrene 2.03E-07 2.40E-07 4.43E-07 NA NA NA NA
Benzo(b)fluoranthene 2.39E-08 2.83E-08 5.22E-08 NA NA NA NA
Benzo(k)fluoranthene 1.11E-09 1.31E-09 2.43E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.80E-10 8.00E-10 1.68E-09 Liver 7.33E-05 6.66E-05 1.40E-04
C2-Benzanthracene/chrysenes 1.84E-10 2.17E-10 4.01E-10 Liver, Kidney 4.89E-06 5.78E-06 1.07E-05
Cadmium, diet NA NA NA Kidney 2.77E-04 1.01E-04 3.78E-04
Chromium, hexavalent 2.82E-08 NA 2.82E-08 None reported 1.46E-04 NA 1.46E-04
Chromium, total NA NA NA No effects observed 6.69E-06 NA 6.69E-06
Chrysene 2.40E-10 2.83E-10 5.23E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.43E-03 NA 1.43E-03
Copper NA NA NA Gastrointestinal 2.54E-04 NA 2.54E-04
Dibenz(a,h)anthracene 2.10E-08 2.48E-08 4.58E-08 NA NA NA NA
Dieldrin 3.26E-10 2.96E-10 6.22E-10 Liver 9.50E-06 8.63E-06 1.81E-05
Indeno(1,2,3-cd)pyrene 1.19E-08 1.41E-08 2.60E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.08E-03 NA 1.08E-03
Mercury, inorganic NA NA NA Immune 5.98E-04 NA 5.98E-04
Naphthalene NA NA NA Body Weight 2.39E-06 2.82E-06 5.21E-06
PCBs (non DLC) 6.12E-09 7.78E-09 1.39E-08 Eye, Nails, Immune 7.14E-03 9.08E-03 1.62E-02
PCBs, total 6.45E-09 8.21E-09 1.47E-08 Eye, Nails, Immune 7.53E-03 9.58E-03 1.71E-02
PCB-TEQ 1.23E-08 3.34E-09 1.56E-08 Reproductive, Developmental 2.72E-03 7.43E-04 3.47E-03
TCDD-TEQ 8.49E-07 2.31E-07 1.08E-06 Reproductive, Developmental 1.89E-01 5.14E-02 2.40E-01
Thallium NA NA NA Hair 9.31E-04 NA 9.31E-04
TPH C19-C40 NA NA NA Gastrointestinal 4.78E-05 4.34E-05 9.12E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.49E-03 1.35E-03 2.84E-03
Trichloroethene 5.44E-13 NA 5.44E-13 Thyroid 1.84E-07 NA 1.84E-07
Vanadium NA NA NA Hair 3.12E-04 NA 3.12E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 1.18E-06 5.80E-07 1.76E-06 2.05E-01 6.31E-02 2.68E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.20E-06 5.83E-07 1.78E-06 2.07E-01 6.33E-02 2.70E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.9.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 1.98E-04 1.98E-04 3.97E-04
Arsenic, total 1.22E-08 1.82E-09 1.40E-08 Skin, Vascular 6.31E-04 9.46E-05 7.25E-04
Benzene 2.77E-11 7.33E-11 1.01E-10 Immune 2.93E-06 7.77E-06 1.07E-05
Benzo(a)anthracene 4.03E-10 7.00E-08 7.04E-08 NA NA NA NA
Benzo(a)pyrene 6.25E-09 1.85E-06 1.85E-06 NA NA NA NA
Benzo(b)fluoranthene 8.86E-10 2.66E-07 2.67E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.75E-10 3.66E-09 3.84E-09 Liver 1.46E-05 3.05E-04 3.20E-04
Bromodichloromethane 1.08E-10 NA 1.08E-10 Kidney 2.02E-06 NA 2.02E-06
Chloroform NA NA NA Liver, Blood 1.97E-06 2.75E-06 4.71E-06
Chromium, total NA NA NA No effects observed 2.90E-07 3.35E-06 3.64E-06
Cobalt NA NA NA Thyroid 1.78E-04 1.07E-05 1.89E-04
Dibenz(a,h)anthracene 1.23E-09 5.62E-07 5.63E-07 NA NA NA NA
Dieldrin 1.07E-10 1.03E-09 1.13E-09 Liver 3.11E-06 2.99E-05 3.30E-05
Indeno(1,2,3-cd)pyrene 4.49E-10 1.40E-07 1.41E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.83E-04 2.19E-03 2.77E-03
PCBs (non DLC) 3.28E-11 1.84E-09 1.87E-09 Eye, Nails, Immune 1.28E-04 7.14E-03 7.26E-03
PCBs, total 3.43E-11 1.92E-09 1.95E-09 Eye, Nails, Immune 1.33E-04 7.47E-03 7.60E-03
PCB-TEQ 3.21E-10 1.79E-08 1.83E-08 Reproductive, Developmental 7.12E-05 3.98E-03 4.06E-03
TCDD-TEQ 6.77E-09 5.57E-07 5.64E-07 Reproductive, Developmental 1.50E-03 1.24E-01 1.25E-01
Thallium NA NA NA Hair 1.43E-04 2.15E-05 1.65E-04
Trichloroethene 1.86E-10 4.60E-10 6.46E-10 Thyroid 6.28E-05 1.56E-04 2.18E-04

SiteWide Exposure Medium Total (Total PCBs) 2.88E-08 3.45E-06 3.48E-06 3.46E-03 1.34E-01 1.38E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 2.91E-08 3.47E-06 3.50E-06 3.52E-03 1.38E-01 1.41E-01
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TABLE 9.9.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER (CHILD 1-6 YRS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 5.25E-06 4.05E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 5.28E-06 4.12E-01

Swimmer Child (Total PCBs) (a) Swimmer Child  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 1.86E-03 1.55E-03 3.42E-03 Blood 1.86E-03 1.55E-03 3.42E-03
Body Weight 2.39E-06 2.82E-06 5.21E-06 Body Weight 2.39E-06 2.82E-06 5.21E-06
Developmental 1.90E-01 1.75E-01 3.65E-01 Developmental 1.93E-01 1.80E-01 3.73E-01
Eye 7.66E-03 1.70E-02 2.47E-02 Eye 7.26E-03 1.62E-02 2.35E-02
Gastrointestinal 3.02E-04 4.34E-05 3.45E-04 Gastrointestinal 3.02E-04 4.34E-05 3.45E-04
Hair 1.39E-03 2.15E-05 1.41E-03 Hair 1.39E-03 2.15E-05 1.41E-03
Immune 8.26E-03 1.71E-02 2.53E-02 Immune 7.86E-03 1.62E-02 2.41E-02
Kidney 1.77E-03 1.46E-03 3.23E-03 Kidney 1.77E-03 1.46E-03 3.23E-03
Liver 1.60E-03 1.77E-03 3.37E-03 Liver 1.60E-03 1.77E-03 3.37E-03
Mortality 3.72E-04 1.98E-04 5.70E-04 Mortality 3.72E-04 1.98E-04 5.70E-04
Nails 7.66E-03 1.70E-02 2.47E-02 Nails 7.26E-03 1.62E-02 2.35E-02
Neurological 2.22E-03 2.19E-03 4.41E-03 Neurological 2.22E-03 2.19E-03 4.41E-03
No effects observed 6.98E-06 3.35E-06 1.03E-05 No effects observed 6.98E-06 3.35E-06 1.03E-05
None reported 1.46E-04 0.00E+00 1.46E-04 None reported 1.46E-04 0.00E+00 1.46E-04
Reproductive 1.90E-01 1.75E-01 3.65E-01 Reproductive 1.93E-01 1.80E-01 3.73E-01
Skin 1.70E-03 5.82E-04 2.29E-03 Skin 1.70E-03 5.82E-04 2.29E-03
Thyroid 1.67E-03 1.66E-04 1.84E-03 Thyroid 1.67E-03 1.66E-04 1.84E-03
Vascular 1.70E-03 5.82E-04 2.29E-03 Vascular 1.70E-03 5.82E-04 2.29E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.10.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 2.62E-04 NA 2.62E-04
Sediment Antimony NA NA NA Mortality, Blood 8.10E-05 NA 8.10E-05

Arsenic, total 1.93E-08 3.43E-08 5.36E-08 Skin, Vascular 5.01E-04 8.89E-04 1.39E-03
Benzene 6.95E-14 NA 6.95E-14 Immune 3.69E-09 NA 3.69E-09
Benzo(a)anthracene 1.09E-08 5.05E-08 6.14E-08 NA NA NA NA
Benzo(a)pyrene 1.27E-07 5.84E-07 7.11E-07 NA NA NA NA
Benzo(b)fluoranthene 1.49E-08 6.87E-08 8.36E-08 NA NA NA NA
Benzo(k)fluoranthene 6.92E-10 3.19E-09 3.89E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.22E-10 2.92E-09 3.74E-09 Liver 3.42E-05 1.22E-04 1.56E-04
C2-Benzanthracene/chrysenes 1.14E-10 5.28E-10 6.42E-10 Liver, Kidney 2.29E-06 1.05E-05 1.28E-05
Cadmium, diet NA NA NA Kidney 1.29E-04 1.84E-04 3.13E-04
Chromium, hexavalent 1.76E-08 NA 1.76E-08 None reported 6.83E-05 NA 6.83E-05
Chromium, total NA NA NA No effects observed 3.13E-06 NA 3.13E-06
Chrysene 1.49E-10 6.89E-10 8.38E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 6.68E-04 NA 6.68E-04
Copper NA NA NA Gastrointestinal 1.19E-04 NA 1.19E-04
Dibenz(a,h)anthracene 1.31E-08 6.04E-08 7.35E-08 NA NA NA NA
Dieldrin 3.04E-10 1.08E-09 1.38E-09 Liver 4.44E-06 1.57E-05 2.02E-05
Indeno(1,2,3-cd)pyrene 7.42E-09 3.42E-08 4.16E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.04E-04 NA 5.04E-04
Mercury, inorganic NA NA NA Immune 2.79E-04 NA 2.79E-04
Naphthalene NA NA NA Body Weight 1.12E-06 5.15E-06 6.26E-06
PCBs (non DLC) 5.71E-09 2.84E-08 3.41E-08 Eye, Nails, Immune 3.33E-03 1.66E-02 1.99E-02
PCBs, total 6.03E-09 3.00E-08 3.60E-08 Eye, Nails, Immune 3.52E-03 1.75E-02 2.10E-02
PCB-TEQ 1.14E-08 1.22E-08 2.36E-08 Reproductive, Developmental 1.27E-03 1.35E-03 2.63E-03
TCDD-TEQ 7.93E-07 8.44E-07 1.64E-06 Reproductive, Developmental 8.81E-02 9.38E-02 1.82E-01
Thallium NA NA NA Hair 4.35E-04 NA 4.35E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.23E-05 7.92E-05 1.01E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.95E-04 2.47E-03 3.16E-03
Trichloroethene 3.39E-13 NA 3.39E-13 Thyroid 8.59E-08 NA 8.59E-08
Vanadium NA NA NA Hair 1.46E-04 NA 1.46E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 1.01E-06 1.71E-06 2.72E-06 9.55E-02 1.15E-01 2.11E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.02E-06 1.72E-06 2.75E-06 9.66E-02 1.15E-01 2.12E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.10.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 1.85E-04 3.66E-04 5.51E-04
Arsenic, total 2.27E-08 6.74E-09 2.95E-08 Skin, Vascular 5.89E-04 1.75E-04 7.64E-04
Benzene 5.17E-11 2.70E-10 3.22E-10 Immune 2.74E-06 1.43E-05 1.71E-05
Benzo(a)anthracene 5.02E-10 1.72E-07 1.73E-07 NA NA NA NA
Benzo(a)pyrene 7.78E-09 4.55E-06 4.56E-06 NA NA NA NA
Benzo(b)fluoranthene 1.10E-09 6.56E-07 6.57E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.27E-10 1.35E-08 1.39E-08 Liver 1.36E-05 5.64E-04 5.77E-04
Bromodichloromethane 2.01E-10 NA 2.01E-10 Kidney 1.89E-06 NA 1.89E-06
Chloroform NA NA NA Liver, Blood 1.84E-06 5.07E-06 6.91E-06
Chromium, total NA NA NA No effects observed 2.71E-07 6.19E-06 6.46E-06
Cobalt NA NA NA Thyroid 1.66E-04 1.97E-05 1.86E-04
Dibenz(a,h)anthracene 1.53E-09 1.38E-06 1.38E-06 NA NA NA NA
Dieldrin 1.99E-10 3.79E-09 3.99E-09 Liver 2.90E-06 5.52E-05 5.81E-05
Indeno(1,2,3-cd)pyrene 5.59E-10 3.45E-07 3.45E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.45E-04 4.04E-03 4.58E-03
PCBs (non DLC) 6.13E-11 6.78E-09 6.84E-09 Eye, Nails, Immune 1.19E-04 1.32E-02 1.33E-02
PCBs, total 6.41E-11 7.09E-09 7.15E-09 Eye, Nails, Immune 1.25E-04 1.38E-02 1.39E-02
PCB-TEQ 5.99E-10 6.62E-08 6.68E-08 Reproductive, Developmental 6.65E-05 7.36E-03 7.42E-03
TCDD-TEQ 1.26E-08 2.06E-06 2.07E-06 Reproductive, Developmental 1.41E-03 2.29E-01 2.30E-01
Thallium NA NA NA Hair 1.34E-04 3.96E-05 1.73E-04
Trichloroethene 2.31E-10 1.13E-09 1.36E-09 Thyroid 5.86E-05 2.87E-04 3.46E-04

SiteWide Exposure Medium Total (Total PCBs) 4.79E-08 9.20E-06 9.24E-06 3.23E-03 2.48E-01 2.51E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 4.85E-08 9.26E-06 9.31E-06 3.29E-03 2.55E-01 2.58E-01

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 1.20E-05 4.62E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 1.21E-05 4.70E-01
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TABLE 9.10.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment & Surface Water (Total PCBs) (a) Sediment & Surface Water  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 9.64E-04 2.84E-03 3.80E-03 Blood 9.64E-04 2.84E-03 3.80E-03
Body Weight 1.12E-06 5.15E-06 6.26E-06 Body Weight 1.12E-06 5.15E-06 6.26E-06
Developmental 8.95E-02 3.22E-01 4.12E-01 Developmental 9.08E-02 3.31E-01 4.22E-01
Eye 3.64E-03 3.13E-02 3.49E-02 Eye 3.45E-03 2.97E-02 3.32E-02
Gastrointestinal 1.41E-04 7.92E-05 2.20E-04 Gastrointestinal 1.41E-04 7.92E-05 2.20E-04
Hair 7.14E-04 3.96E-05 7.54E-04 Hair 7.14E-04 3.96E-05 7.54E-04
Immune 3.92E-03 3.13E-02 3.52E-02 Immune 3.73E-03 2.97E-02 3.35E-02
Kidney 8.29E-04 2.66E-03 3.49E-03 Kidney 8.29E-04 2.66E-03 3.49E-03
Liver 7.55E-04 3.24E-03 3.99E-03 Liver 7.55E-04 3.24E-03 3.99E-03
Mortality 2.66E-04 3.66E-04 6.33E-04 Mortality 2.66E-04 3.66E-04 6.33E-04
Nails 3.64E-03 3.13E-02 3.49E-02 Nails 3.45E-03 2.97E-02 3.32E-02
Neurological 1.31E-03 4.04E-03 5.35E-03 Neurological 1.31E-03 4.04E-03 5.35E-03
No effects observed 3.40E-06 6.19E-06 9.58E-06 No effects observed 3.40E-06 6.19E-06 9.58E-06
None reported 6.83E-05 0.00E+00 6.83E-05 None reported 6.83E-05 0.00E+00 6.83E-05
Reproductive 8.95E-02 3.22E-01 4.12E-01 Reproductive 9.08E-02 3.31E-01 4.22E-01
Skin 1.09E-03 1.06E-03 2.15E-03 Skin 1.09E-03 1.06E-03 2.15E-03
Thyroid 8.93E-04 3.07E-04 1.20E-03 Thyroid 8.93E-04 3.07E-04 1.20E-03
Vascular 1.09E-03 1.06E-03 2.15E-03 Vascular 1.09E-03 1.06E-03 2.15E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.11.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER (ADULT)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 5.96E-05 NA 5.96E-05
Sediment Antimony NA NA NA Mortality, Blood 1.84E-05 NA 1.84E-05

Arsenic, total 6.60E-09 2.57E-08 3.23E-08 Skin, Vascular 1.14E-04 4.44E-04 5.58E-04
Benzene 2.37E-14 NA 2.37E-14 Immune 8.39E-10 NA 8.39E-10
Benzo(a)anthracene 1.87E-09 1.89E-08 2.08E-08 NA NA NA NA
Benzo(a)pyrene 2.16E-08 2.19E-07 2.40E-07 NA NA NA NA
Benzo(b)fluoranthene 2.54E-09 2.57E-08 2.83E-08 NA NA NA NA
Benzo(k)fluoranthene 1.18E-10 1.20E-09 1.31E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.80E-10 2.19E-09 2.47E-09 Liver 7.79E-06 6.07E-05 6.85E-05
C2-Benzanthracene/chrysenes 1.95E-11 1.98E-10 2.17E-10 Liver, Kidney 5.20E-07 5.27E-06 5.79E-06
Cadmium, diet NA NA NA Kidney 2.94E-05 9.17E-05 1.21E-04
Chromium, hexavalent 3.00E-09 NA 3.00E-09 None reported 1.55E-05 NA 1.55E-05
Chromium, total NA NA NA No effects observed 7.11E-07 NA 7.11E-07
Chrysene 2.55E-11 2.58E-10 2.84E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.52E-04 NA 1.52E-04
Copper NA NA NA Gastrointestinal 2.70E-05 NA 2.70E-05
Dibenz(a,h)anthracene 2.23E-09 2.26E-08 2.48E-08 NA NA NA NA
Dieldrin 1.04E-10 8.09E-10 9.13E-10 Liver 1.01E-06 7.86E-06 8.87E-06
Indeno(1,2,3-cd)pyrene 1.27E-09 1.28E-08 1.41E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.15E-04 NA 1.15E-04
Mercury, inorganic NA NA NA Immune 6.35E-05 NA 6.35E-05
Naphthalene NA NA NA Body Weight 2.54E-07 2.57E-06 2.82E-06
PCBs (non DLC) 1.95E-09 2.13E-08 2.32E-08 Eye, Nails, Immune 7.58E-04 8.27E-03 9.03E-03
PCBs, total 2.06E-09 2.24E-08 2.45E-08 Eye, Nails, Immune 8.00E-04 8.73E-03 9.53E-03
PCB-TEQ 3.91E-09 9.13E-09 1.30E-08 Reproductive, Developmental 2.89E-04 6.76E-04 9.66E-04
TCDD-TEQ 2.70E-07 6.32E-07 9.03E-07 Reproductive, Developmental 2.00E-02 4.68E-02 6.69E-02
Thallium NA NA NA Hair 9.89E-05 NA 9.89E-05
TPH C19-C40 NA NA NA Gastrointestinal 5.07E-06 3.95E-05 4.46E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.58E-04 1.23E-03 1.39E-03
Trichloroethene 5.78E-14 NA 5.78E-14 Thyroid 1.95E-08 NA 1.95E-08
Vanadium NA NA NA Hair 3.32E-05 NA 3.32E-05

SiteWide Exposure Medium Total (Total PCBs) (a) 3.12E-07 9.84E-07 1.30E-06 2.17E-02 5.74E-02 7.92E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.16E-07 9.92E-07 1.31E-06 2.20E-02 5.77E-02 7.96E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.11.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER (ADULT)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 1.77E-05 1.17E-04 1.35E-04
Arsenic, total 3.26E-09 3.24E-09 6.50E-09 Skin, Vascular 5.63E-05 5.60E-05 1.12E-04
Benzene 7.40E-12 1.30E-10 1.38E-10 Immune 2.62E-07 4.60E-06 4.86E-06
Benzo(a)anthracene 3.60E-11 4.15E-08 4.15E-08 NA NA NA NA
Benzo(a)pyrene 5.58E-10 1.09E-06 1.10E-06 NA NA NA NA
Benzo(b)fluoranthene 7.91E-11 1.58E-07 1.58E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.69E-11 6.51E-09 6.55E-09 Liver 1.30E-06 1.81E-04 1.82E-04
Bromodichloromethane 2.88E-11 NA 2.88E-11 Kidney 1.81E-07 NA 1.81E-07
Chloroform NA NA NA Liver, Blood 1.75E-07 1.63E-06 1.80E-06
Chromium, total NA NA NA No effects observed 2.59E-08 1.98E-06 2.01E-06
Cobalt NA NA NA Thyroid 1.59E-05 6.32E-06 2.22E-05
Dibenz(a,h)anthracene 1.09E-10 3.33E-07 3.33E-07 NA NA NA NA
Dieldrin 2.85E-11 1.82E-09 1.85E-09 Liver 2.77E-07 1.77E-05 1.80E-05
Indeno(1,2,3-cd)pyrene 4.00E-11 8.30E-08 8.30E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.20E-05 1.29E-03 1.35E-03
PCBs (non DLC) 8.78E-12 3.26E-09 3.27E-09 Eye, Nails, Immune 1.14E-05 4.23E-03 4.24E-03
PCBs, total 9.19E-12 3.41E-09 3.42E-09 Eye, Nails, Immune 1.19E-05 4.42E-03 4.43E-03
PCB-TEQ 8.58E-11 3.19E-08 3.19E-08 Reproductive, Developmental 6.36E-06 2.36E-03 2.37E-03
TCDD-TEQ 1.81E-09 9.90E-07 9.92E-07 Reproductive, Developmental 1.34E-04 7.33E-02 7.35E-02
Thallium NA NA NA Hair 1.28E-05 1.27E-05 2.55E-05
Trichloroethene 1.66E-11 2.73E-10 2.89E-10 Thyroid 5.60E-06 9.22E-05 9.78E-05

SiteWide Exposure Medium Total (Total PCBs) 6.03E-09 2.71E-06 2.72E-06 3.09E-04 7.95E-02 7.98E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 6.11E-09 2.75E-06 2.75E-06 3.14E-04 8.17E-02 8.20E-02
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TABLE 9.11.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER (ADULT)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 4.02E-06 1.59E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 4.06E-06 1.62E-01

Sediment & Surface Water (Total PCBs) (a) Sediment & Surface Water  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 1.95E-04 1.35E-03 1.55E-03 Blood 1.95E-04 1.35E-03 1.55E-03
Body Weight 2.54E-07 2.57E-06 2.82E-06 Body Weight 2.54E-07 2.57E-06 2.82E-06
Developmental 2.02E-02 1.20E-01 1.40E-01 Developmental 2.05E-02 1.23E-01 1.44E-01
Eye 8.12E-04 1.31E-02 1.40E-02 Eye 7.70E-04 1.25E-02 1.33E-02
Gastrointestinal 3.20E-05 3.95E-05 7.16E-05 Gastrointestinal 3.20E-05 3.95E-05 7.16E-05
Hair 1.45E-04 1.27E-05 1.58E-04 Hair 1.45E-04 1.27E-05 1.58E-04
Immune 8.76E-04 1.32E-02 1.40E-02 Immune 8.33E-04 1.25E-02 1.33E-02
Kidney 1.88E-04 1.33E-03 1.52E-03 Kidney 1.88E-04 1.33E-03 1.52E-03
Liver 1.69E-04 1.51E-03 1.68E-03 Liver 1.69E-04 1.51E-03 1.68E-03
Mortality 3.61E-05 1.17E-04 1.54E-04 Mortality 3.61E-05 1.17E-04 1.54E-04
Nails 8.12E-04 1.31E-02 1.40E-02 Nails 7.70E-04 1.25E-02 1.33E-02
Neurological 2.26E-04 1.29E-03 1.52E-03 Neurological 2.26E-04 1.29E-03 1.52E-03
No effects observed 7.37E-07 1.98E-06 2.72E-06 No effects observed 7.37E-07 1.98E-06 2.72E-06
None reported 1.55E-05 0.00E+00 1.55E-05 None reported 1.55E-05 0.00E+00 1.55E-05
Reproductive 2.02E-02 1.20E-01 1.40E-01 Reproductive 2.05E-02 1.23E-01 1.44E-01
Skin 1.70E-04 5.00E-04 6.70E-04 Skin 1.70E-04 5.00E-04 6.70E-04
Thyroid 1.74E-04 9.85E-05 2.72E-04 Thyroid 1.74E-04 9.85E-05 2.72E-04
Vascular 1.70E-04 5.00E-04 6.70E-04 Vascular 1.70E-04 5.00E-04 6.70E-04

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.12.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Sediment Accessible SiteWide
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.73E-08 3.51E-08 6.24E-08
Benzene 9.82E-14 NA 9.82E-14
Benzo(a)anthracene 1.94E-08 3.97E-08 5.91E-08
Benzo(a)pyrene 2.25E-07 4.59E-07 6.84E-07
Benzo(b)fluoranthene 2.65E-08 5.40E-08 8.05E-08
Benzo(k)fluoranthene 1.23E-09 2.51E-09 3.74E-09
Bis(2-ethylhexyl) phthalate 1.16E-09 2.98E-09 4.15E-09
C2-Benzanthracene/chrysenes 2.03E-10 4.15E-10 6.18E-10
Cadmium, diet NA NA NA
Chromium, hexavalent 3.12E-08 NA 3.12E-08
Chromium, total NA NA NA
Chrysene 2.65E-10 5.41E-10 8.07E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.33E-08 4.74E-08 7.07E-08
Dieldrin 4.29E-10 1.10E-09 1.53E-09
Indeno(1,2,3-cd)pyrene 1.32E-08 2.69E-08 4.01E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 8.07E-09 2.90E-08 3.71E-08
PCBs, total 8.51E-09 3.07E-08 3.92E-08
PCB-TEQ 1.62E-08 1.25E-08 2.86E-08
TCDD-TEQ 1.12E-06 8.63E-07 1.98E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 6.02E-13 NA 6.02E-13
Vanadium NA NA NA

SiteWide Exposure Medium Total (Total PCBs) (a) 1.50E-06 1.56E-06 3.06E-06
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.51E-06 1.57E-06 3.09E-06

Carcinogenic Risk
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TABLE 9.12.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Surface Water Surface SiteWide
Water Antimony NA NA NA

Arsenic, total 1.54E-08 5.07E-09 2.05E-08
Benzene 3.51E-11 2.03E-10 2.38E-10
Benzo(a)anthracene 4.39E-10 1.11E-07 1.12E-07
Benzo(a)pyrene 6.81E-09 2.94E-06 2.95E-06
Benzo(b)fluoranthene 9.66E-10 4.24E-07 4.25E-07
Bis(2-ethylhexyl) phthalate 2.22E-10 1.02E-08 1.04E-08
Bromodichloromethane 1.36E-10 NA 1.36E-10
Chloroform NA NA NA
Chromium, total NA NA NA
Cobalt NA NA NA
Dibenz(a,h)anthracene 1.33E-09 8.94E-07 8.96E-07
Dieldrin 1.35E-10 2.85E-09 2.98E-09
Indeno(1,2,3-cd)pyrene 4.89E-10 2.23E-07 2.24E-07
Manganese, nondiet NA NA NA
PCBs (non DLC) 4.16E-11 5.10E-09 5.14E-09
PCBs, total 4.35E-11 5.33E-09 5.37E-09
PCB-TEQ 4.06E-10 4.98E-08 5.02E-08
TCDD-TEQ 8.58E-09 1.55E-06 1.56E-06
Thallium NA NA NA
Trichloroethene 2.02E-10 7.33E-10 9.35E-10

SiteWide Exposure Medium Total (Total PCBs) 3.48E-08 6.17E-06 6.20E-06
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 3.52E-08 6.22E-06 6.25E-06

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 9.26E-06
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 9.34E-06

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.

Page 2 of 2

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.13.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 5.61E-04 NA 5.61E-04
Sediment Antimony NA NA NA Mortality, Blood 1.73E-04 NA 1.73E-04

Arsenic, total 2.07E-08 9.40E-09 3.01E-08 Skin, Vascular 1.07E-03 4.88E-04 1.56E-03
Benzene 7.45E-14 NA 7.45E-14 Immune 7.90E-09 NA 7.90E-09
Benzo(a)anthracene 1.76E-08 2.08E-08 3.83E-08 NA NA NA NA
Benzo(a)pyrene 2.03E-07 2.40E-07 4.43E-07 NA NA NA NA
Benzo(b)fluoranthene 2.39E-08 2.83E-08 5.22E-08 NA NA NA NA
Benzo(k)fluoranthene 1.11E-09 1.31E-09 2.43E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.80E-10 8.00E-10 1.68E-09 Liver 7.33E-05 6.66E-05 1.40E-04
C2-Benzanthracene/chrysenes 1.84E-10 2.17E-10 4.01E-10 Liver, Kidney 4.89E-06 5.78E-06 1.07E-05
Cadmium, diet NA NA NA Kidney 2.77E-04 1.01E-04 3.78E-04
Chromium, hexavalent 2.82E-08 NA 2.82E-08 None reported 1.46E-04 NA 1.46E-04
Chromium, total NA NA NA No effects observed 6.69E-06 NA 6.69E-06
Chrysene 2.40E-10 2.83E-10 5.23E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.43E-03 NA 1.43E-03
Copper NA NA NA Gastrointestinal 2.54E-04 NA 2.54E-04
Dibenz(a,h)anthracene 2.10E-08 2.48E-08 4.58E-08 NA NA NA NA
Dieldrin 3.26E-10 2.96E-10 6.22E-10 Liver 9.50E-06 8.63E-06 1.81E-05
Indeno(1,2,3-cd)pyrene 1.19E-08 1.41E-08 2.60E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.08E-03 NA 1.08E-03
Mercury, inorganic NA NA NA Immune 5.98E-04 NA 5.98E-04
Naphthalene NA NA NA Body Weight 2.39E-06 2.82E-06 5.21E-06
PCBs (non DLC) 6.12E-09 7.78E-09 1.39E-08 Eye, Nails, Immune 7.14E-03 9.08E-03 1.62E-02
PCBs, total 6.45E-09 8.21E-09 1.47E-08 Eye, Nails, Immune 7.53E-03 9.58E-03 1.71E-02
PCB-TEQ 1.23E-08 3.34E-09 1.56E-08 Reproductive, Developmental 2.72E-03 7.43E-04 3.47E-03
TCDD-TEQ 8.49E-07 2.31E-07 1.08E-06 Reproductive, Developmental 1.89E-01 5.14E-02 2.40E-01
Thallium NA NA NA Hair 9.31E-04 NA 9.31E-04
TPH C19-C40 NA NA NA Gastrointestinal 4.78E-05 4.34E-05 9.12E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.49E-03 1.35E-03 2.84E-03
Trichloroethene 5.44E-13 NA 5.44E-13 Thyroid 1.84E-07 NA 1.84E-07
Vanadium NA NA NA Hair 3.12E-04 NA 3.12E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 1.18E-06 5.80E-07 1.76E-06 2.05E-01 6.31E-02 2.68E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.20E-06 5.83E-07 1.78E-06 2.07E-01 6.33E-02 2.70E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Page 1 of 3 AECOM

Final

July 2017



TABLE 9.13.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 1.91E-05 1.16E-05 3.06E-05
Arsenic, total 1.17E-09 1.06E-10 1.28E-09 Skin, Vascular 6.06E-05 5.51E-06 6.61E-05
Benzene 2.66E-12 7.59E-12 1.02E-11 Immune 2.82E-07 8.05E-07 1.09E-06
Benzo(a)anthracene 3.88E-11 9.30E-09 9.34E-09 NA NA NA NA
Benzo(a)pyrene 6.01E-10 2.46E-07 2.46E-07 NA NA NA NA
Benzo(b)fluoranthene 8.52E-11 3.54E-08 3.55E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.68E-11 4.87E-10 5.03E-10 Liver 1.40E-06 4.06E-05 4.20E-05
Bromodichloromethane 1.03E-11 NA 1.03E-11 Kidney 1.95E-07 NA 1.95E-07
Chloroform NA NA NA Liver, Blood 1.89E-07 3.23E-07 5.12E-07
Chromium, total NA NA NA No effects observed 2.79E-08 1.95E-07 2.23E-07
Cobalt NA NA NA Thyroid 1.71E-05 6.22E-07 1.77E-05
Dibenz(a,h)anthracene 1.18E-10 7.46E-08 7.47E-08 NA NA NA NA
Dieldrin 1.02E-11 1.36E-10 1.46E-10 Liver 2.99E-07 3.97E-06 4.27E-06
Indeno(1,2,3-cd)pyrene 4.31E-11 1.86E-08 1.87E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.61E-05 1.27E-04 1.83E-04
PCBs (non DLC) 3.15E-12 2.44E-10 2.47E-10 Eye, Nails, Immune 1.23E-05 9.48E-04 9.60E-04
PCBs, total 3.30E-12 2.55E-10 2.58E-10 Eye, Nails, Immune 1.28E-05 9.92E-04 1.00E-03
PCB-TEQ 3.08E-11 2.38E-09 2.41E-09 Reproductive, Developmental 6.85E-06 5.29E-04 5.36E-04
TCDD-TEQ 6.51E-10 7.40E-08 7.47E-08 Reproductive, Developmental 1.45E-04 1.65E-02 1.66E-02
Thallium NA NA NA Hair 1.38E-05 1.25E-06 1.50E-05
Trichloroethene 1.78E-11 5.62E-11 7.41E-11 Thyroid 6.04E-06 1.90E-05 2.51E-05

SiteWide Exposure Medium Total (Total PCBs) 2.77E-09 4.59E-07 4.61E-07 3.33E-04 1.77E-02 1.80E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 2.80E-09 4.61E-07 4.64E-07 3.39E-04 1.81E-02 1.85E-02
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TABLE 9.13.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 2.23E-06 2.86E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 2.24E-06 2.89E-01

Sediment & Surface Water (Total PCBs) (a) Sediment & Surface Water  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 1.68E-03 1.37E-03 3.05E-03 Blood 1.68E-03 1.37E-03 3.05E-03
Body Weight 2.39E-06 2.82E-06 5.21E-06 Body Weight 2.39E-06 2.82E-06 5.21E-06
Developmental 1.89E-01 6.79E-02 2.57E-01 Developmental 1.91E-01 6.91E-02 2.61E-01
Eye 7.54E-03 1.06E-02 1.81E-02 Eye 7.15E-03 1.00E-02 1.72E-02
Gastrointestinal 3.02E-04 4.34E-05 3.45E-04 Gastrointestinal 3.02E-04 4.34E-05 3.45E-04
Hair 1.26E-03 1.25E-06 1.26E-03 Hair 1.26E-03 1.25E-06 1.26E-03
Immune 8.14E-03 1.06E-02 1.87E-02 Immune 7.75E-03 1.00E-02 1.78E-02
Kidney 1.77E-03 1.46E-03 3.23E-03 Kidney 1.77E-03 1.46E-03 3.23E-03
Liver 1.58E-03 1.48E-03 3.06E-03 Liver 1.58E-03 1.48E-03 3.06E-03
Mortality 1.93E-04 1.16E-05 2.04E-04 Mortality 1.93E-04 1.16E-05 2.04E-04
Nails 7.54E-03 1.06E-02 1.81E-02 Nails 7.15E-03 1.00E-02 1.72E-02
Neurological 1.70E-03 1.27E-04 1.82E-03 Neurological 1.70E-03 1.27E-04 1.82E-03
No effects observed 6.72E-06 1.95E-07 6.92E-06 No effects observed 6.72E-06 1.95E-07 6.92E-06
None reported 1.46E-04 0.00E+00 1.46E-04 None reported 1.46E-04 0.00E+00 1.46E-04
Reproductive 1.89E-01 6.79E-02 2.57E-01 Reproductive 1.91E-01 6.91E-02 2.61E-01
Skin 1.13E-03 4.93E-04 1.63E-03 Skin 1.13E-03 4.93E-04 1.63E-03
Thyroid 1.45E-03 1.96E-05 1.47E-03 Thyroid 1.45E-03 1.96E-05 1.47E-03
Vascular 1.13E-03 4.93E-04 1.63E-03 Vascular 1.13E-03 4.93E-04 1.63E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

Page 3 of 3

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.14.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 2.62E-04 NA 2.62E-04
Sediment Antimony NA NA NA Mortality, Blood 8.10E-05 NA 8.10E-05

Arsenic, total 1.93E-08 3.43E-08 5.36E-08 Skin, Vascular 5.01E-04 8.89E-04 1.39E-03
Benzene 6.95E-14 NA 6.95E-14 Immune 3.69E-09 NA 3.69E-09
Benzo(a)anthracene 1.09E-08 5.05E-08 6.14E-08 NA NA NA NA
Benzo(a)pyrene 1.27E-07 5.84E-07 7.11E-07 NA NA NA NA
Benzo(b)fluoranthene 1.49E-08 6.87E-08 8.36E-08 NA NA NA NA
Benzo(k)fluoranthene 6.92E-10 3.19E-09 3.89E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.22E-10 2.92E-09 3.74E-09 Liver 3.42E-05 1.22E-04 1.56E-04
C2-Benzanthracene/chrysenes 1.14E-10 5.28E-10 6.42E-10 Liver, Kidney 2.29E-06 1.05E-05 1.28E-05
Cadmium, diet NA NA NA Kidney 1.29E-04 1.84E-04 3.13E-04
Chromium, hexavalent 1.76E-08 NA 1.76E-08 None reported 6.83E-05 NA 6.83E-05
Chromium, total NA NA NA No effects observed 3.13E-06 NA 3.13E-06
Chrysene 1.49E-10 6.89E-10 8.38E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 6.68E-04 NA 6.68E-04
Copper NA NA NA Gastrointestinal 1.19E-04 NA 1.19E-04
Dibenz(a,h)anthracene 1.31E-08 6.04E-08 7.35E-08 NA NA NA NA
Dieldrin 3.04E-10 1.08E-09 1.38E-09 Liver 4.44E-06 1.57E-05 2.02E-05
Indeno(1,2,3-cd)pyrene 7.42E-09 3.42E-08 4.16E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.04E-04 NA 5.04E-04
Mercury, inorganic NA NA NA Immune 2.79E-04 NA 2.79E-04
Naphthalene NA NA NA Body Weight 1.12E-06 5.15E-06 6.26E-06
PCBs (non DLC) 5.71E-09 2.84E-08 3.41E-08 Eye, Nails, Immune 3.33E-03 1.66E-02 1.99E-02
PCBs, total 6.03E-09 3.00E-08 3.60E-08 Eye, Nails, Immune 3.52E-03 1.75E-02 2.10E-02
PCB-TEQ 1.14E-08 1.22E-08 2.36E-08 Reproductive, Developmental 1.27E-03 1.35E-03 2.63E-03
TCDD-TEQ 7.93E-07 8.44E-07 1.64E-06 Reproductive, Developmental 8.81E-02 9.38E-02 1.82E-01
Thallium NA NA NA Hair 4.35E-04 NA 4.35E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.23E-05 7.92E-05 1.01E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.95E-04 2.47E-03 3.16E-03
Trichloroethene 3.39E-13 NA 3.39E-13 Thyroid 8.59E-08 NA 8.59E-08
Vanadium NA NA NA Hair 1.46E-04 NA 1.46E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 1.01E-06 1.71E-06 2.72E-06 9.55E-02 1.15E-01 2.11E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.02E-06 1.72E-06 2.75E-06 9.66E-02 1.15E-01 2.12E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.14.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 1.78E-05 2.11E-05 3.89E-05
Arsenic, total 2.18E-09 3.88E-10 2.57E-09 Skin, Vascular 5.66E-05 1.00E-05 6.67E-05
Benzene 4.97E-12 2.77E-11 3.26E-11 Immune 2.63E-07 1.47E-06 1.73E-06
Benzo(a)anthracene 4.83E-11 2.26E-08 2.27E-08 NA NA NA NA
Benzo(a)pyrene 7.48E-10 5.97E-07 5.98E-07 NA NA NA NA
Benzo(b)fluoranthene 1.06E-10 8.61E-08 8.62E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.15E-11 1.77E-09 1.81E-09 Liver 1.31E-06 7.40E-05 7.53E-05
Bromodichloromethane 1.93E-11 NA 1.93E-11 Kidney 1.82E-07 NA 1.82E-07
Chloroform NA NA NA Liver, Blood 1.77E-07 5.89E-07 7.66E-07
Chromium, total NA NA NA No effects observed 2.61E-08 3.56E-07 3.82E-07
Cobalt NA NA NA Thyroid 1.60E-05 1.13E-06 1.71E-05
Dibenz(a,h)anthracene 1.47E-10 1.81E-07 1.82E-07 NA NA NA NA
Dieldrin 1.91E-11 4.97E-10 5.16E-10 Liver 2.79E-07 7.24E-06 7.52E-06
Indeno(1,2,3-cd)pyrene 5.37E-11 4.52E-08 4.53E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.24E-05 2.32E-04 2.85E-04
PCBs (non DLC) 5.89E-12 8.89E-10 8.95E-10 Eye, Nails, Immune 1.15E-05 1.73E-03 1.74E-03
PCBs, total 6.16E-12 9.30E-10 9.36E-10 Eye, Nails, Immune 1.20E-05 1.81E-03 1.82E-03
PCB-TEQ 5.76E-11 8.69E-09 8.75E-09 Reproductive, Developmental 6.40E-06 9.65E-04 9.72E-04
TCDD-TEQ 1.22E-09 2.70E-07 2.71E-07 Reproductive, Developmental 1.35E-04 3.00E-02 3.01E-02
Thallium NA NA NA Hair 1.29E-05 2.28E-06 1.51E-05
Trichloroethene 2.22E-11 1.37E-10 1.59E-10 Thyroid 5.64E-06 3.47E-05 4.03E-05

SiteWide Exposure Medium Total (Total PCBs) 4.61E-09 1.21E-06 1.21E-06 3.11E-04 3.22E-02 3.25E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 4.66E-09 1.21E-06 1.22E-06 3.16E-04 3.31E-02 3.34E-02
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TABLE 9.14.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment & Surface Water (Total PCBs) (a) Sediment & Surface Water  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 7.94E-04 2.49E-03 3.28E-03 Blood 7.94E-04 2.49E-03 3.28E-03
Body Weight 1.12E-06 5.15E-06 6.26E-06 Body Weight 1.12E-06 5.15E-06 6.26E-06
Developmental 8.82E-02 1.24E-01 2.12E-01 Developmental 8.95E-02 1.26E-01 2.16E-01
Eye 3.53E-03 1.93E-02 2.28E-02 Eye 3.34E-03 1.83E-02 2.16E-02
Gastrointestinal 1.41E-04 7.92E-05 2.20E-04 Gastrointestinal 1.41E-04 7.92E-05 2.20E-04
Hair 5.93E-04 2.28E-06 5.96E-04 Hair 5.93E-04 2.28E-06 5.96E-04
Immune 3.81E-03 1.93E-02 2.31E-02 Immune 3.62E-03 1.83E-02 2.19E-02
Kidney 8.27E-04 2.66E-03 3.49E-03 Kidney 8.27E-04 2.66E-03 3.49E-03
Liver 7.38E-04 2.70E-03 3.44E-03 Liver 7.38E-04 2.70E-03 3.44E-03
Mortality 9.88E-05 2.11E-05 1.20E-04 Mortality 9.88E-05 2.11E-05 1.20E-04
Nails 3.53E-03 1.93E-02 2.28E-02 Nails 3.34E-03 1.83E-02 2.16E-02
Neurological 8.18E-04 2.32E-04 1.05E-03 Neurological 8.18E-04 2.32E-04 1.05E-03
No effects observed 3.15E-06 3.56E-07 3.51E-06 No effects observed 3.15E-06 3.56E-07 3.51E-06
None reported 6.83E-05 0.00E+00 6.83E-05 None reported 6.83E-05 0.00E+00 6.83E-05
Reproductive 8.82E-02 1.24E-01 2.12E-01 Reproductive 8.95E-02 1.26E-01 2.16E-01
Skin 5.58E-04 8.99E-04 1.46E-03 Skin 5.58E-04 8.99E-04 1.46E-03
Thyroid 6.90E-04 3.58E-05 7.26E-04 Thyroid 6.90E-04 3.58E-05 7.26E-04
Vascular 5.58E-04 8.99E-04 1.46E-03 Vascular 5.58E-04 8.99E-04 1.46E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.15.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 5.96E-05 NA 5.96E-05
Sediment Antimony NA NA NA Mortality, Blood 1.84E-05 NA 1.84E-05

Arsenic, total 6.60E-09 2.57E-08 3.23E-08 Skin, Vascular 1.14E-04 4.44E-04 5.58E-04
Benzene 2.37E-14 NA 2.37E-14 Immune 8.39E-10 NA 8.39E-10
Benzo(a)anthracene 1.87E-09 1.89E-08 2.08E-08 NA NA NA NA
Benzo(a)pyrene 2.16E-08 2.19E-07 2.40E-07 NA NA NA NA
Benzo(b)fluoranthene 2.54E-09 2.57E-08 2.83E-08 NA NA NA NA
Benzo(k)fluoranthene 1.18E-10 1.20E-09 1.31E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.80E-10 2.19E-09 2.47E-09 Liver 7.79E-06 6.07E-05 6.85E-05
C2-Benzanthracene/chrysenes 1.95E-11 1.98E-10 2.17E-10 Liver, Kidney 5.20E-07 5.27E-06 5.79E-06
Cadmium, diet NA NA NA Kidney 2.94E-05 9.17E-05 1.21E-04
Chromium, hexavalent 3.00E-09 NA 3.00E-09 None reported 1.55E-05 NA 1.55E-05
Chromium, total NA NA NA No effects observed 7.11E-07 NA 7.11E-07
Chrysene 2.55E-11 2.58E-10 2.84E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.52E-04 NA 1.52E-04
Copper NA NA NA Gastrointestinal 2.70E-05 NA 2.70E-05
Dibenz(a,h)anthracene 2.23E-09 2.26E-08 2.48E-08 NA NA NA NA
Dieldrin 1.04E-10 8.09E-10 9.13E-10 Liver 1.01E-06 7.86E-06 8.87E-06
Indeno(1,2,3-cd)pyrene 1.27E-09 1.28E-08 1.41E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.15E-04 NA 1.15E-04
Mercury, inorganic NA NA NA Immune 6.35E-05 NA 6.35E-05
Naphthalene NA NA NA Body Weight 2.54E-07 2.57E-06 2.82E-06
PCBs (non DLC) 1.95E-09 2.13E-08 2.32E-08 Eye, Nails, Immune 7.58E-04 8.27E-03 9.03E-03
PCBs, total 2.06E-09 2.24E-08 2.45E-08 Eye, Nails, Immune 8.00E-04 8.73E-03 9.53E-03
PCB-TEQ 3.91E-09 9.13E-09 1.30E-08 Reproductive, Developmental 2.89E-04 6.76E-04 9.66E-04
TCDD-TEQ 2.70E-07 6.32E-07 9.03E-07 Reproductive, Developmental 2.00E-02 4.68E-02 6.69E-02
Thallium NA NA NA Hair 9.89E-05 NA 9.89E-05
TPH C19-C40 NA NA NA Gastrointestinal 5.07E-06 3.95E-05 4.46E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.58E-04 1.23E-03 1.39E-03
Trichloroethene 5.78E-14 NA 5.78E-14 Thyroid 1.95E-08 NA 1.95E-08
Vanadium NA NA NA Hair 3.32E-05 NA 3.32E-05

SiteWide Exposure Medium Total (Total PCBs) (a) 3.12E-07 9.84E-07 1.30E-06 2.17E-02 5.74E-02 7.92E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.16E-07 9.92E-07 1.31E-06 2.20E-02 5.77E-02 7.96E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.15.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface Water SiteWide
Antimony NA NA NA Mortality, Blood 1.78E-06 7.02E-06 8.80E-06
Arsenic, total 3.28E-10 1.94E-10 5.22E-10 Skin, Vascular 5.67E-06 3.35E-06 9.02E-06
Benzene 7.46E-13 1.38E-11 1.46E-11 Immune 2.64E-08 4.89E-07 5.15E-07
Benzo(a)anthracene 3.63E-12 5.65E-09 5.65E-09 NA NA NA NA
Benzo(a)pyrene 5.62E-11 1.49E-07 1.49E-07 NA NA NA NA
Benzo(b)fluoranthene 7.97E-12 2.15E-08 2.15E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.72E-12 8.86E-10 8.91E-10 Liver 1.31E-07 2.46E-05 2.48E-05
Bromodichloromethane 2.90E-12 NA 2.90E-12 Kidney 1.82E-08 NA 1.82E-08
Chloroform NA NA NA Liver, Blood 1.77E-08 1.96E-07 2.14E-07
Chromium, total NA NA NA No effects observed 2.61E-09 1.19E-07 1.21E-07
Cobalt NA NA NA Thyroid 1.60E-06 3.78E-07 1.98E-06
Dibenz(a,h)anthracene 1.10E-11 4.53E-08 4.53E-08 NA NA NA NA
Dieldrin 2.88E-12 2.48E-10 2.51E-10 Liver 2.80E-08 2.41E-06 2.44E-06
Indeno(1,2,3-cd)pyrene 4.03E-12 1.13E-08 1.13E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.24E-06 7.73E-05 8.26E-05
PCBs (non DLC) 8.85E-13 4.44E-10 4.45E-10 Eye, Nails, Immune 1.15E-06 5.76E-04 5.77E-04
PCBs, total 9.26E-13 4.65E-10 4.65E-10 Eye, Nails, Immune 1.20E-06 6.02E-04 6.03E-04
PCB-TEQ 8.65E-12 4.34E-09 4.35E-09 Reproductive, Developmental 6.40E-07 3.21E-04 3.22E-04
TCDD-TEQ 1.83E-10 1.35E-07 1.35E-07 Reproductive, Developmental 1.35E-05 9.99E-03 1.00E-02
Thallium NA NA NA Hair 1.29E-06 7.59E-07 2.05E-06
Trichloroethene 1.67E-12 3.42E-11 3.58E-11 Thyroid 5.64E-07 1.15E-05 1.21E-05

SiteWide Exposure Medium Total (Total PCBs) 6.07E-10 3.70E-07 3.70E-07 3.11E-05 1.07E-02 1.08E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 6.16E-10 3.74E-07 3.74E-07 3.17E-05 1.10E-02 1.10E-02
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TABLE 9.15.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 1.67E-06 8.99E-02
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 1.68E-06 9.07E-02

Wader (Adult) (Total PCBs) (a) Wader (Adult)  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 1.78E-04 1.24E-03 1.42E-03 Blood 1.78E-04 1.24E-03 1.42E-03
Body Weight 2.54E-07 2.57E-06 2.82E-06 Body Weight 2.54E-07 2.57E-06 2.82E-06
Developmental 2.00E-02 5.68E-02 7.69E-02 Developmental 2.03E-02 5.78E-02 7.81E-02
Eye 8.01E-04 9.33E-03 1.01E-02 Eye 7.59E-04 8.84E-03 9.60E-03
Gastrointestinal 3.20E-05 3.95E-05 7.16E-05 Gastrointestinal 3.20E-05 3.95E-05 7.16E-05
Hair 1.33E-04 7.59E-07 1.34E-04 Hair 1.33E-04 7.59E-07 1.34E-04
Immune 8.65E-04 9.33E-03 1.02E-02 Immune 8.23E-04 8.84E-03 9.67E-03
Kidney 1.88E-04 1.33E-03 1.52E-03 Kidney 1.88E-04 1.33E-03 1.52E-03
Liver 1.68E-04 1.33E-03 1.50E-03 Liver 1.68E-04 1.33E-03 1.50E-03
Mortality 2.02E-05 7.02E-06 2.72E-05 Mortality 2.02E-05 7.02E-06 2.72E-05
Nails 8.01E-04 9.33E-03 1.01E-02 Nails 7.59E-04 8.84E-03 9.60E-03
Neurological 1.79E-04 7.73E-05 2.57E-04 Neurological 1.79E-04 7.73E-05 2.57E-04
No effects observed 7.14E-07 1.19E-07 8.32E-07 No effects observed 7.14E-07 1.19E-07 8.32E-07
None reported 1.55E-05 0.00E+00 1.55E-05 None reported 1.55E-05 0.00E+00 1.55E-05
Reproductive 2.00E-02 5.68E-02 7.69E-02 Reproductive 2.03E-02 5.78E-02 7.81E-02
Skin 1.20E-04 4.47E-04 5.67E-04 Skin 1.20E-04 4.47E-04 5.67E-04
Thyroid 1.54E-04 1.19E-05 1.66E-04 Thyroid 1.54E-04 1.19E-05 1.66E-04
Vascular 1.20E-04 4.47E-04 5.67E-04 Vascular 1.20E-04 4.47E-04 5.67E-04

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.16.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Sediment Accessible SiteWide
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.73E-08 3.51E-08 6.24E-08
Benzene 9.82E-14 NA 9.82E-14
Benzo(a)anthracene 1.94E-08 3.97E-08 5.91E-08
Benzo(a)pyrene 2.25E-07 4.59E-07 6.84E-07
Benzo(b)fluoranthene 2.65E-08 5.40E-08 8.05E-08
Benzo(k)fluoranthene 1.23E-09 2.51E-09 3.74E-09
Bis(2-ethylhexyl) phthalate 1.16E-09 2.98E-09 4.15E-09
C2-Benzanthracene/chrysenes 2.03E-10 4.15E-10 6.18E-10
Cadmium, diet NA NA NA
Chromium, hexavalent 3.12E-08 NA 3.12E-08
Chromium, total NA NA NA
Chrysene 2.65E-10 5.41E-10 8.07E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.33E-08 4.74E-08 7.07E-08
Dieldrin 4.29E-10 1.10E-09 1.53E-09
Indeno(1,2,3-cd)pyrene 1.32E-08 2.69E-08 4.01E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 8.07E-09 2.90E-08 3.71E-08
PCBs, total 8.51E-09 3.07E-08 3.92E-08
PCB-TEQ 1.62E-08 1.25E-08 2.86E-08
TCDD-TEQ 1.12E-06 8.63E-07 1.98E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 6.02E-13 NA 6.02E-13
Vanadium NA NA NA

SiteWide Exposure Medium Total (Total PCBs) (a) 1.50E-06 1.56E-06 3.06E-06
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.51E-06 1.57E-06 3.09E-06

Carcinogenic Risk
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TABLE 9.16.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Surface Water Surface SiteWide
Water Antimony NA NA NA

Arsenic, total 1.50E-09 3.00E-10 1.80E-09
Benzene 3.41E-12 2.14E-11 2.48E-11
Benzo(a)anthracene 4.24E-11 1.49E-08 1.50E-08
Benzo(a)pyrene 6.57E-10 3.95E-07 3.95E-07
Benzo(b)fluoranthene 9.32E-11 5.69E-08 5.70E-08
Bis(2-ethylhexyl) phthalate 2.16E-11 1.37E-09 1.39E-09
Bromodichloromethane 1.32E-11 NA 1.32E-11
Chloroform NA NA NA
Chromium, total NA NA NA
Cobalt NA NA NA
Dibenz(a,h)anthracene 1.29E-10 1.20E-07 1.20E-07
Dieldrin 1.31E-11 3.84E-10 3.97E-10
Indeno(1,2,3-cd)pyrene 4.72E-11 2.99E-08 3.00E-08
Manganese, nondiet NA NA NA
PCBs (non DLC) 4.04E-12 6.88E-10 6.92E-10
PCBs, total 4.23E-12 7.20E-10 7.24E-10
PCB-TEQ 3.95E-11 6.72E-09 6.76E-09
TCDD-TEQ 8.33E-10 2.09E-07 2.10E-07
Thallium NA NA NA
Trichloroethene 1.95E-11 9.04E-11 1.10E-10

SiteWide Exposure Medium Total (Total PCBs) 3.37E-09 8.28E-07 8.31E-07
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 3.41E-09 8.35E-07 8.38E-07

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 3.89E-06
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 3.93E-06

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.17.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER (OLDER CHILD 7 to <14 YRS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 1.16E-04 NA 1.16E-04
Sediment Antimony NA NA NA Mortality, Blood 3.60E-05 NA 3.60E-05

Arsenic, total 4.29E-09 6.76E-09 1.11E-08 Skin, Vascular 2.22E-04 3.51E-04 5.73E-04
Benzene 1.54E-14 NA 1.54E-14 Immune 1.64E-09 NA 1.64E-09
Benzo(a)anthracene 3.64E-09 1.49E-08 1.86E-08 NA NA NA NA
Benzo(a)pyrene 4.21E-08 1.73E-07 2.15E-07 NA NA NA NA
Benzo(b)fluoranthene 4.96E-09 2.03E-08 2.53E-08 NA NA NA NA
Benzo(k)fluoranthene 2.30E-10 9.45E-10 1.18E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.82E-10 5.75E-10 7.58E-10 Liver 1.52E-05 4.79E-05 6.31E-05
C2-Benzanthracene/chrysenes 3.81E-11 1.56E-10 1.94E-10 Liver, Kidney 1.01E-06 4.16E-06 5.17E-06
Cadmium, diet NA NA NA Kidney 5.74E-05 7.24E-05 1.30E-04
Chromium, hexavalent 5.85E-09 NA 5.85E-09 None reported 3.03E-05 NA 3.03E-05
Chromium, total NA NA NA No effects observed 1.39E-06 NA 1.39E-06
Chrysene 4.97E-11 2.04E-10 2.54E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 2.97E-04 NA 2.97E-04
Copper NA NA NA Gastrointestinal 5.26E-05 NA 5.26E-05
Dibenz(a,h)anthracene 4.36E-09 1.79E-08 2.22E-08 NA NA NA NA
Dieldrin 6.75E-11 2.13E-10 2.80E-10 Liver 1.97E-06 6.21E-06 8.18E-06
Indeno(1,2,3-cd)pyrene 2.47E-09 1.01E-08 1.26E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.24E-04 NA 2.24E-04
Mercury, inorganic NA NA NA Immune 1.24E-04 NA 1.24E-04
Naphthalene NA NA NA Body Weight 4.95E-07 2.03E-06 2.53E-06
PCBs (non DLC) 1.27E-09 5.60E-09 6.87E-09 Eye, Nails, Immune 1.48E-03 6.53E-03 8.01E-03
PCBs, total 1.34E-09 5.91E-09 7.25E-09 Eye, Nails, Immune 1.56E-03 6.89E-03 8.45E-03
PCB-TEQ 2.54E-09 2.40E-09 4.94E-09 Reproductive, Developmental 5.65E-04 5.34E-04 1.10E-03
TCDD-TEQ 1.76E-07 1.66E-07 3.42E-07 Reproductive, Developmental 3.91E-02 3.70E-02 7.61E-02
Thallium NA NA NA Hair 1.93E-04 NA 1.93E-04
TPH C19-C40 NA NA NA Gastrointestinal 9.90E-06 3.12E-05 4.11E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.09E-04 9.74E-04 1.28E-03
Trichloroethene 1.13E-13 NA 1.13E-13 Thyroid 3.81E-08 NA 3.81E-08
Vanadium NA NA NA Hair 6.47E-05 NA 6.47E-05

SiteWide Exposure Medium Total (Total PCBs) (a) 2.46E-07 4.17E-07 6.63E-07 4.24E-02 4.54E-02 8.78E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.48E-07 4.19E-07 6.67E-07 4.29E-02 4.55E-02 8.84E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.17.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER (OLDER CHILD 7 to <14 YRS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface SiteWide
Water Antimony NA NA NA Mortality, Blood 2.37E-05 2.49E-05 4.87E-05

Arsenic, total 1.45E-09 2.29E-10 1.68E-09 Skin, Vascular 7.54E-05 1.19E-05 8.73E-05
Benzene 3.31E-12 1.06E-11 1.39E-11 Immune 3.51E-07 1.12E-06 1.47E-06
Benzo(a)anthracene 4.82E-11 1.16E-08 1.16E-08 NA NA NA NA
Benzo(a)pyrene 7.47E-10 3.06E-07 3.07E-07 NA NA NA NA
Benzo(b)fluoranthene 1.06E-10 4.41E-08 4.42E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.09E-11 6.06E-10 6.27E-10 Liver 1.75E-06 5.05E-05 5.23E-05
Bromodichloromethane 1.29E-11 NA 1.29E-11 Kidney 2.42E-07 NA 2.42E-07
Chloroform NA NA NA Liver, Blood 2.35E-07 4.19E-07 6.54E-07
Chromium, total NA NA NA No effects observed 3.47E-08 4.21E-07 4.56E-07
Cobalt NA NA NA Thyroid 2.13E-05 1.34E-06 2.26E-05
Dibenz(a,h)anthracene 1.47E-10 9.30E-08 9.31E-08 NA NA NA NA
Dieldrin 1.27E-11 1.70E-10 1.82E-10 Liver 3.72E-07 4.95E-06 5.32E-06
Indeno(1,2,3-cd)pyrene 5.37E-11 2.32E-08 2.32E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 6.97E-05 2.75E-04 3.45E-04
PCBs (non DLC) 3.92E-12 3.04E-10 3.08E-10 Eye, Nails, Immune 1.53E-05 1.18E-03 1.20E-03
PCBs, total 4.10E-12 3.18E-10 3.22E-10 Eye, Nails, Immune 1.60E-05 1.24E-03 1.25E-03
PCB-TEQ 3.83E-11 2.97E-09 3.01E-09 Reproductive, Developmental 8.52E-06 6.60E-04 6.68E-04
TCDD-TEQ 8.10E-10 9.22E-08 9.31E-08 Reproductive, Developmental 1.80E-04 2.05E-02 2.07E-02
Thallium NA NA NA Hair 1.71E-05 2.70E-06 1.98E-05
Trichloroethene 2.22E-11 7.19E-11 9.41E-11 Thyroid 7.51E-06 2.43E-05 3.18E-05

SiteWide Exposure Medium Total (Total PCBs) 3.44E-09 5.71E-07 5.75E-07 4.14E-04 2.21E-02 2.25E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 3.48E-09 5.74E-07 5.78E-07 4.21E-04 2.27E-02 2.32E-02
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TABLE 9.17.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER (OLDER CHILD 7 to <14 YRS)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 1.24E-06 1.10E-01

Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 1.25E-06 1.12E-01

Sediment and Surface Water (Total PCBs) (a) Sediment and Surface Water  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 3.69E-04 9.99E-04 1.37E-03 Blood 3.69E-04 9.99E-04 1.37E-03
Body Weight 4.95E-07 2.03E-06 2.53E-06 Body Weight 4.95E-07 2.03E-06 2.53E-06
Developmental 3.93E-02 5.75E-02 9.68E-02 Developmental 3.98E-02 5.87E-02 9.85E-02
Eye 1.58E-03 8.13E-03 9.71E-03 Eye 1.49E-03 7.71E-03 9.21E-03
Gastrointestinal 6.25E-05 3.12E-05 9.37E-05 Gastrointestinal 6.25E-05 3.12E-05 9.37E-05
Hair 2.75E-04 2.70E-06 2.78E-04 Hair 2.75E-04 2.70E-06 2.78E-04
Immune 1.70E-03 8.13E-03 9.83E-03 Immune 1.62E-03 7.71E-03 9.33E-03
Kidney 3.67E-04 1.05E-03 1.42E-03 Kidney 3.67E-04 1.05E-03 1.42E-03
Liver 3.29E-04 1.09E-03 1.42E-03 Liver 3.29E-04 1.09E-03 1.42E-03
Mortality 5.97E-05 2.49E-05 8.46E-05 Mortality 5.97E-05 2.49E-05 8.46E-05
Nails 1.58E-03 8.13E-03 9.71E-03 Nails 1.49E-03 7.71E-03 9.21E-03
Neurological 4.10E-04 2.75E-04 6.84E-04 Neurological 4.10E-04 2.75E-04 6.84E-04
No effects observed 1.42E-06 4.21E-07 1.84E-06 No effects observed 1.42E-06 4.21E-07 1.84E-06
None reported 3.03E-05 0.00E+00 3.03E-05 None reported 3.03E-05 0.00E+00 3.03E-05
Reproductive 3.93E-02 5.75E-02 9.68E-02 Reproductive 3.98E-02 5.87E-02 9.85E-02
Skin 2.98E-04 3.63E-04 6.60E-04 Skin 2.98E-04 3.63E-04 6.60E-04
Thyroid 3.25E-04 2.57E-05 3.51E-04 Thyroid 3.25E-04 2.57E-05 3.51E-04
Vascular 2.98E-04 3.63E-04 6.60E-04 Vascular 2.98E-04 3.63E-04 6.60E-04

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.18.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER (TEEN 14 to <19 yrs)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 2.06E-05 NA 2.06E-05
Sediment Antimony NA NA NA Mortality, Blood 6.38E-06 NA 6.38E-06

Arsenic, total 7.61E-10 6.07E-10 1.37E-09 Skin, Vascular 3.95E-05 3.15E-05 7.09E-05
Benzene 2.74E-15 NA 2.74E-15 Immune 2.91E-10 NA 2.91E-10
Benzo(a)anthracene 2.16E-10 4.47E-10 6.62E-10 NA NA NA NA
Benzo(a)pyrene 2.49E-09 5.17E-09 7.66E-09 NA NA NA NA
Benzo(b)fluoranthene 2.94E-10 6.08E-10 9.02E-10 NA NA NA NA
Benzo(k)fluoranthene 1.36E-11 2.83E-11 4.19E-11 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.24E-11 5.16E-11 8.40E-11 Liver 2.70E-06 4.30E-06 7.00E-06
C2-Benzanthracene/chrysenes 2.25E-12 4.67E-12 6.92E-12 Liver, Kidney 1.80E-07 3.73E-07 5.53E-07
Cadmium, diet NA NA NA Kidney 1.02E-05 6.50E-06 1.67E-05
Chromium, hexavalent 3.46E-10 NA 3.46E-10 None reported 5.38E-06 NA 5.38E-06
Chromium, total NA NA NA No effects observed 2.46E-07 NA 2.46E-07
Chrysene 2.94E-12 6.09E-12 9.04E-12 NA NA NA NA
Cobalt NA NA NA Thyroid 5.26E-05 NA 5.26E-05
Copper NA NA NA Gastrointestinal 9.34E-06 NA 9.34E-06
Dibenz(a,h)anthracene 2.58E-10 5.34E-10 7.92E-10 NA NA NA NA
Dieldrin 1.20E-11 1.91E-11 3.11E-11 Liver 3.50E-07 5.57E-07 9.07E-07
Indeno(1,2,3-cd)pyrene 1.46E-10 3.03E-10 4.49E-10 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.97E-05 NA 3.97E-05
Mercury, inorganic NA NA NA Immune 2.20E-05 NA 2.20E-05
Naphthalene NA NA NA Body Weight 8.79E-08 1.82E-07 2.70E-07
PCBs (non DLC) 2.25E-10 5.02E-10 7.27E-10 Eye, Nails, Immune 2.63E-04 5.86E-04 8.48E-04
PCBs, total 2.38E-10 5.30E-10 7.67E-10 Eye, Nails, Immune 2.77E-04 6.18E-04 8.95E-04
PCB-TEQ 4.51E-10 2.16E-10 6.67E-10 Reproductive, Developmental 1.00E-04 4.79E-05 1.48E-04
TCDD-TEQ 3.12E-08 1.49E-08 4.61E-08 Reproductive, Developmental 6.94E-03 3.32E-03 1.03E-02
Thallium NA NA NA Hair 3.42E-05 NA 3.42E-05
TPH C19-C40 NA NA NA Gastrointestinal 1.76E-06 2.80E-06 4.56E-06
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.48E-05 8.73E-05 1.42E-04
Trichloroethene 6.67E-15 NA 6.67E-15 Thyroid 6.77E-09 NA 6.77E-09
Vanadium NA NA NA Hair 1.15E-05 NA 1.15E-05

SiteWide Exposure Medium Total (Total PCBs) (a) 3.60E-08 2.32E-08 5.93E-08 7.53E-03 4.07E-03 1.16E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.65E-08 2.34E-08 5.99E-08 7.61E-03 4.08E-03 1.17E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.18.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER (TEEN 14 to <19 yrs)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface SiteWide
Water Antimony NA NA NA Mortality, Blood 1.47E-04 7.83E-05 2.26E-04

Arsenic, total 9.04E-09 7.20E-10 9.76E-09 Skin, Vascular 4.69E-04 3.73E-05 5.06E-04
Benzene 2.05E-11 3.31E-11 5.37E-11 Immune 2.18E-06 3.51E-06 5.69E-06
Benzo(a)anthracene 9.99E-11 1.21E-08 1.22E-08 NA NA NA NA
Benzo(a)pyrene 1.55E-09 3.20E-07 3.22E-07 NA NA NA NA
Benzo(b)fluoranthene 2.20E-10 4.61E-08 4.64E-08 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.30E-10 1.90E-09 2.03E-09 Liver 1.08E-05 1.59E-04 1.69E-04
Bromodichloromethane 7.99E-11 NA 7.99E-11 Kidney 1.50E-06 NA 1.50E-06
Chloroform NA NA NA Liver, Blood 1.46E-06 1.31E-06 2.77E-06
Chromium, total NA NA NA No effects observed 2.16E-07 1.32E-06 1.54E-06
Cobalt NA NA NA Thyroid 1.32E-04 4.21E-06 1.36E-04
Dibenz(a,h)anthracene 3.03E-10 9.73E-08 9.76E-08 NA NA NA NA
Dieldrin 7.92E-11 5.33E-10 6.12E-10 Liver 2.31E-06 1.55E-05 1.78E-05
Indeno(1,2,3-cd)pyrene 1.11E-10 2.43E-08 2.44E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.33E-04 8.63E-04 1.30E-03
PCBs (non DLC) 2.44E-11 9.54E-10 9.78E-10 Eye, Nails, Immune 9.48E-05 3.71E-03 3.80E-03
PCBs, total 2.55E-11 9.98E-10 1.02E-09 Eye, Nails, Immune 9.92E-05 3.88E-03 3.98E-03
PCB-TEQ 2.38E-10 9.32E-09 9.56E-09 Reproductive, Developmental 5.29E-05 2.07E-03 2.12E-03
TCDD-TEQ 5.03E-09 2.90E-07 2.95E-07 Reproductive, Developmental 1.12E-03 6.43E-02 6.55E-02
Thallium NA NA NA Hair 1.06E-04 8.47E-06 1.15E-04
Trichloroethene 4.60E-11 7.53E-11 1.21E-10 Thyroid 4.66E-05 7.64E-05 1.23E-04

SiteWide Exposure Medium Total (Total PCBs) 1.67E-08 7.94E-07 8.11E-07 2.57E-03 6.95E-02 7.20E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 1.70E-08 8.03E-07 8.20E-07 2.62E-03 7.14E-02 7.40E-02
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TABLE 9.18.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER (TEEN 14 to <19 yrs)

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 8.70E-07 8.36E-02
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 8.80E-07 8.57E-02

Sediment and Surface Water (Total PCBs) (a) Sediment and Surface Water  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 2.10E-04 1.67E-04 3.77E-04 Blood 2.10E-04 1.67E-04 3.77E-04
Body Weight 8.79E-08 1.82E-07 2.70E-07 Body Weight 8.79E-08 1.82E-07 2.70E-07
Developmental 8.06E-03 6.77E-02 7.57E-02 Developmental 8.21E-03 6.98E-02 7.80E-02
Eye 3.76E-04 4.50E-03 4.87E-03 Eye 3.57E-04 4.29E-03 4.65E-03
Gastrointestinal 1.11E-05 2.80E-06 1.39E-05 Gastrointestinal 1.11E-05 2.80E-06 1.39E-05
Hair 1.52E-04 8.47E-06 1.61E-04 Hair 1.52E-04 8.47E-06 1.61E-04
Immune 4.00E-04 4.50E-03 4.90E-03 Immune 3.82E-04 4.30E-03 4.68E-03
Kidney 6.67E-05 9.42E-05 1.61E-04 Kidney 6.67E-05 9.42E-05 1.61E-04
Liver 7.26E-05 2.68E-04 3.41E-04 Liver 7.26E-05 2.68E-04 3.41E-04
Mortality 1.54E-04 7.83E-05 2.32E-04 Mortality 1.54E-04 7.83E-05 2.32E-04
Nails 3.76E-04 4.50E-03 4.87E-03 Nails 3.57E-04 4.29E-03 4.65E-03
Neurological 4.93E-04 8.63E-04 1.36E-03 Neurological 4.93E-04 8.63E-04 1.36E-03
No effects observed 4.62E-07 1.32E-06 1.78E-06 No effects observed 4.62E-07 1.32E-06 1.78E-06
None reported 5.38E-06 0.00E+00 5.38E-06 None reported 5.38E-06 0.00E+00 5.38E-06
Reproductive 8.06E-03 6.77E-02 7.57E-02 Reproductive 8.21E-03 6.98E-02 7.80E-02
Skin 5.08E-04 6.88E-05 5.77E-04 Skin 5.08E-04 6.88E-05 5.77E-04
Thyroid 2.32E-04 8.06E-05 3.12E-04 Thyroid 2.32E-04 8.06E-05 3.12E-04
Vascular 5.08E-04 6.88E-05 5.77E-04 Vascular 5.08E-04 6.88E-05 5.77E-04

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

Page 3 of 3

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.19.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT BOATER

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 3.40E-05 NA 3.40E-05
Sediment Antimony NA NA NA Mortality, Blood 1.05E-05 NA 1.05E-05

Arsenic, total 3.77E-09 6.09E-09 9.86E-09 Skin, Vascular 6.51E-05 1.05E-04 1.70E-04
Benzene 1.36E-14 NA 1.36E-14 Immune 4.79E-10 NA 4.79E-10
Benzo(a)anthracene 1.07E-09 4.48E-09 5.55E-09 NA NA NA NA
Benzo(a)pyrene 1.23E-08 5.18E-08 6.42E-08 NA NA NA NA
Benzo(b)fluoranthene 1.45E-09 6.10E-09 7.55E-09 NA NA NA NA
Benzo(k)fluoranthene 6.75E-11 2.83E-10 3.51E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.60E-10 5.18E-10 6.78E-10 Liver 4.45E-06 1.44E-05 1.88E-05
C2-Benzanthracene/chrysenes 1.12E-11 4.68E-11 5.80E-11 Liver, Kidney 2.97E-07 1.25E-06 1.54E-06
Cadmium, diet NA NA NA Kidney 1.68E-05 2.17E-05 3.85E-05
Chromium, hexavalent 1.71E-09 NA 1.71E-09 None reported 8.88E-06 NA 8.88E-06
Chromium, total NA NA NA No effects observed 4.06E-07 NA 4.06E-07
Chrysene 1.46E-11 6.11E-11 7.57E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 8.69E-05 NA 8.69E-05
Copper NA NA NA Gastrointestinal 1.54E-05 NA 1.54E-05
Dibenz(a,h)anthracene 1.28E-09 5.36E-09 6.63E-09 NA NA NA NA
Dieldrin 5.93E-11 1.92E-10 2.51E-10 Liver 5.77E-07 1.86E-06 2.44E-06
Indeno(1,2,3-cd)pyrene 7.23E-10 3.04E-09 3.76E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 6.55E-05 NA 6.55E-05
Mercury, inorganic NA NA NA Immune 3.63E-05 NA 3.63E-05
Naphthalene NA NA NA Body Weight 1.45E-07 6.09E-07 7.54E-07
PCBs (non DLC) 1.11E-09 5.04E-09 6.15E-09 Eye, Nails, Immune 4.33E-04 1.96E-03 2.39E-03
PCBs, total 1.18E-09 5.32E-09 6.49E-09 Eye, Nails, Immune 4.57E-04 2.07E-03 2.52E-03
PCB-TEQ 2.23E-09 2.16E-09 4.40E-09 Reproductive, Developmental 1.65E-04 1.60E-04 3.26E-04
TCDD-TEQ 1.55E-07 1.50E-07 3.04E-07 Reproductive, Developmental 1.14E-02 1.11E-02 2.25E-02
Thallium NA NA NA Hair 5.65E-05 NA 5.65E-05
TPH C19-C40 NA NA NA Gastrointestinal 2.90E-06 9.37E-06 1.23E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 9.04E-05 2.92E-04 3.82E-04
Trichloroethene 3.30E-14 NA 3.30E-14 Thyroid 1.12E-08 NA 1.12E-08
Vanadium NA NA NA Hair 1.90E-05 NA 1.90E-05

SiteWide Exposure Medium Total (Total PCBs) (a) 1.78E-07 2.33E-07 4.11E-07 1.24E-02 1.36E-02 2.60E-02
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.81E-07 2.35E-07 4.16E-07 1.26E-02 1.37E-02 2.62E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.19.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT BOATER

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Surface Water Surface SiteWide
Water Antimony NA NA NA Mortality, Blood 8.48E-05 1.38E-04 2.23E-04

Arsenic, total 1.56E-08 3.82E-09 1.94E-08 Skin, Vascular 2.70E-04 6.60E-05 3.36E-04
Benzene 3.55E-11 1.76E-10 2.11E-10 Immune 1.25E-06 6.21E-06 7.46E-06
Benzo(a)anthracene 1.72E-10 6.43E-08 6.45E-08 NA NA NA NA
Benzo(a)pyrene 2.67E-09 1.70E-06 1.70E-06 NA NA NA NA
Benzo(b)fluoranthene 3.79E-10 2.45E-07 2.45E-07 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.25E-10 1.01E-08 1.03E-08 Liver 6.24E-06 2.80E-04 2.87E-04
Bromodichloromethane 1.38E-10 NA 1.38E-10 Kidney 8.66E-07 NA 8.66E-07
Chloroform NA NA NA Liver, Blood 8.40E-07 2.32E-06 3.16E-06
Chromium, total NA NA NA No effects observed 1.24E-07 2.34E-06 2.46E-06
Cobalt NA NA NA Thyroid 7.61E-05 7.45E-06 8.36E-05
Dibenz(a,h)anthracene 5.24E-10 5.16E-07 5.16E-07 NA NA NA NA
Dieldrin 1.37E-10 2.83E-09 2.96E-09 Liver 1.33E-06 2.75E-05 2.88E-05
Indeno(1,2,3-cd)pyrene 1.92E-10 1.29E-07 1.29E-07 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.49E-04 1.53E-03 1.77E-03
PCBs (non DLC) 4.21E-11 5.06E-09 5.10E-09 Eye, Nails, Immune 5.46E-05 6.56E-03 6.61E-03
PCBs, total 4.40E-11 5.29E-09 5.33E-09 Eye, Nails, Immune 5.71E-05 6.86E-03 6.92E-03
PCB-TEQ 4.11E-10 4.94E-08 4.98E-08 Reproductive, Developmental 3.05E-05 3.66E-03 3.69E-03
TCDD-TEQ 8.69E-09 1.54E-06 1.54E-06 Reproductive, Developmental 6.43E-04 1.14E-01 1.14E-01
Thallium NA NA NA Hair 6.12E-05 1.50E-05 7.62E-05
Trichloroethene 7.94E-11 3.99E-10 4.79E-10 Thyroid 2.68E-05 1.35E-04 1.62E-04

SiteWide Exposure Medium Total (Total PCBs) 2.89E-08 4.21E-06 4.24E-06 1.48E-03 1.23E-01 1.24E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] 2.93E-08 4.26E-06 4.29E-06 1.51E-03 1.26E-01 1.28E-01
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TABLE 9.19.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT BOATER

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 4.65E-06 1.50E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 4.70E-06 1.54E-01

Sediment and Surface Water (Total PCBs) (a) Sediment and Surface Water  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 1.87E-04 4.33E-04 6.19E-04 Blood 1.87E-04 4.33E-04 6.19E-04
Body Weight 1.45E-07 6.09E-07 7.54E-07 Body Weight 1.45E-07 6.09E-07 7.54E-07
Developmental 1.21E-02 1.25E-01 1.37E-01 Developmental 1.23E-02 1.29E-01 1.41E-01
Eye 5.14E-04 8.93E-03 9.44E-03 Eye 4.88E-04 8.52E-03 9.00E-03
Gastrointestinal 1.83E-05 9.37E-06 2.77E-05 Gastrointestinal 1.83E-05 9.37E-06 2.77E-05
Hair 1.37E-04 1.50E-05 1.52E-04 Hair 1.37E-04 1.50E-05 1.52E-04
Immune 5.52E-04 8.93E-03 9.48E-03 Immune 5.25E-04 8.52E-03 9.05E-03
Kidney 1.08E-04 3.15E-04 4.23E-04 Kidney 1.08E-04 3.15E-04 4.23E-04
Liver 1.04E-04 6.20E-04 7.24E-04 Liver 1.04E-04 6.20E-04 7.24E-04
Mortality 9.54E-05 1.38E-04 2.34E-04 Mortality 9.54E-05 1.38E-04 2.34E-04
Nails 5.14E-04 8.93E-03 9.44E-03 Nails 4.88E-04 8.52E-03 9.00E-03
Neurological 3.49E-04 1.53E-03 1.87E-03 Neurological 3.49E-04 1.53E-03 1.87E-03
No effects observed 5.31E-07 2.34E-06 2.87E-06 No effects observed 5.31E-07 2.34E-06 2.87E-06
None reported 8.88E-06 0.00E+00 8.88E-06 None reported 8.88E-06 0.00E+00 8.88E-06
Reproductive 1.21E-02 1.25E-01 1.37E-01 Reproductive 1.23E-02 1.29E-01 1.41E-01
Skin 3.35E-04 1.71E-04 5.06E-04 Skin 3.35E-04 1.71E-04 5.06E-04
Thyroid 1.90E-04 1.42E-04 3.32E-04 Thyroid 1.90E-04 1.42E-04 3.32E-04
Vascular 3.35E-04 1.71E-04 5.06E-04 Vascular 3.35E-04 1.71E-04 5.06E-04

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.20.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER ADULT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible SiteWide

Surface Aluminum NA NA NA Neurological 2.13E-04 NA 2.13E-04
Sediment Antimony NA NA NA Mortality, Blood 6.58E-05 NA 6.58E-05

Arsenic, total 1.83E-08 3.88E-08 5.71E-08 Skin, Vascular 4.07E-04 8.62E-04 1.27E-03
Benzene 6.59E-14 NA 6.59E-14 Immune 3.00E-09 NA 3.00E-09
Benzo(a)anthracene 5.19E-09 2.85E-08 3.37E-08 NA NA NA NA
Benzo(a)pyrene 6.00E-08 3.30E-07 3.90E-07 NA NA NA NA
Benzo(b)fluoranthene 7.06E-09 3.89E-08 4.59E-08 NA NA NA NA
Benzo(k)fluoranthene 3.28E-10 1.81E-09 2.13E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 7.79E-10 3.30E-09 4.08E-09 Liver 2.78E-05 1.18E-04 1.46E-04
C2-Benzanthracene/chrysenes 5.42E-11 2.98E-10 3.53E-10 Liver, Kidney 1.86E-06 1.02E-05 1.21E-05
Cadmium, diet NA NA NA Kidney 1.05E-04 1.78E-04 2.83E-04
Chromium, hexavalent 8.33E-09 NA 8.33E-09 None reported 5.55E-05 NA 5.55E-05
Chromium, total NA NA NA No effects observed 2.54E-06 NA 2.54E-06
Chrysene 7.08E-11 3.89E-10 4.60E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 5.43E-04 NA 5.43E-04
Copper NA NA NA Gastrointestinal 9.63E-05 NA 9.63E-05
Dibenz(a,h)anthracene 6.20E-09 3.41E-08 4.03E-08 NA NA NA NA
Dieldrin 2.88E-10 1.22E-09 1.51E-09 Liver 3.60E-06 1.53E-05 1.89E-05
Indeno(1,2,3-cd)pyrene 3.52E-09 1.93E-08 2.29E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.09E-04 NA 4.09E-04
Mercury, inorganic NA NA NA Immune 2.27E-04 NA 2.27E-04
Naphthalene NA NA NA Body Weight 9.06E-07 4.99E-06 5.89E-06
PCBs (non DLC) 5.42E-09 3.21E-08 3.75E-08 Eye, Nails, Immune 2.71E-03 1.60E-02 1.88E-02
PCBs, total 5.71E-09 3.39E-08 3.96E-08 Eye, Nails, Immune 2.86E-03 1.69E-02 1.98E-02
PCB-TEQ 1.09E-08 1.38E-08 2.46E-08 Reproductive, Developmental 1.03E-03 1.31E-03 2.35E-03
TCDD-TEQ 7.51E-07 9.54E-07 1.71E-06 Reproductive, Developmental 7.16E-02 9.08E-02 1.62E-01
Thallium NA NA NA Hair 3.53E-04 NA 3.53E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.81E-05 7.67E-05 9.48E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.65E-04 2.39E-03 2.96E-03
Trichloroethene 1.60E-13 NA 1.60E-13 Thyroid 6.98E-08 NA 6.98E-08
Vanadium NA NA NA Hair 1.18E-04 NA 1.18E-04

SiteWide Exposure Medium Total (Total PCBs) (a) 8.67E-07 1.48E-06 2.35E-06 7.76E-02 1.11E-01 1.89E-01
SiteWide Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.78E-07 1.50E-06 2.37E-06 7.85E-02 1.12E-01 1.90E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.20.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER ADULT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks (Sitewide) Across All Media (Total PCBs) (a) 2.35E-06 1.89E-01
Total of Receptor Risks (Sitewide) Across All Media [PCB-TEQ & PCBs (non DLC)] (b) 2.37E-06 1.90E-01

Worker Adult (Total PCBs) (a) Worker Adult  [PCB-TEQ & PCBs (non DLC)] (b)
Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Non-Carcinogenic Hazard Quotients
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 6.31E-04 2.39E-03 3.02E-03 Blood 6.31E-04 2.39E-03 3.02E-03
Body Weight 9.06E-07 4.99E-06 5.89E-06 Body Weight 9.06E-07 4.99E-06 5.89E-06
Developmental 7.16E-02 9.08E-02 1.62E-01 Developmental 7.26E-02 9.22E-02 1.65E-01
Eye 2.86E-03 1.69E-02 1.98E-02 Eye 2.71E-03 1.60E-02 1.88E-02
Gastrointestinal 1.14E-04 7.67E-05 1.91E-04 Gastrointestinal 1.14E-04 7.67E-05 1.91E-04
Hair 4.72E-04 0.00E+00 4.72E-04 Hair 4.72E-04 0.00E+00 4.72E-04
Immune 3.08E-03 1.69E-02 2.00E-02 Immune 2.93E-03 1.60E-02 1.90E-02
Kidney 6.72E-04 2.58E-03 3.25E-03 Kidney 6.72E-04 2.58E-03 3.25E-03
Liver 5.98E-04 2.53E-03 3.13E-03 Liver 5.98E-04 2.53E-03 3.13E-03
Mortality 6.58E-05 0.00E+00 6.58E-05 Mortality 6.58E-05 0.00E+00 6.58E-05
Nails 2.86E-03 1.69E-02 1.98E-02 Nails 2.71E-03 1.60E-02 1.88E-02
Neurological 6.22E-04 0.00E+00 6.22E-04 Neurological 6.22E-04 0.00E+00 6.22E-04
No effects observed 2.54E-06 0.00E+00 2.54E-06 No effects observed 2.54E-06 0.00E+00 2.54E-06
None reported 5.55E-05 0.00E+00 5.55E-05 None reported 5.55E-05 0.00E+00 5.55E-05
Reproductive 7.16E-02 9.08E-02 1.62E-01 Reproductive 7.26E-02 9.22E-02 1.65E-01
Skin 4.07E-04 8.62E-04 1.27E-03 Skin 4.07E-04 8.62E-04 1.27E-03
Thyroid 5.43E-04 0.00E+00 5.43E-04 Thyroid 5.43E-04 0.00E+00 5.43E-04
Vascular 4.07E-04 8.62E-04 1.27E-03 Vascular 4.07E-04 8.62E-04 1.27E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

Page 2 of 2

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 3.03E-04 NA 3.03E-04
Sediment Antimony NA NA NA Mortality, Blood 5.64E-05 NA 5.64E-05

Arsenic, total 2.17E-08 3.86E-08 6.03E-08 Skin, Vascular 5.64E-04 1.00E-03 1.56E-03
Benzene 6.95E-14 NA 6.95E-14 Immune 3.69E-09 NA 3.69E-09
Benzo(a)anthracene 8.90E-09 4.11E-08 5.00E-08 NA NA NA NA
Benzo(a)pyrene 1.21E-07 5.57E-07 6.77E-07 NA NA NA NA
Benzo(b)fluoranthene 1.22E-08 5.63E-08 6.85E-08 NA NA NA NA
Benzo(k)fluoranthene 6.73E-10 3.10E-09 3.78E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.50E-10 8.89E-10 1.14E-09 Liver 1.04E-05 3.70E-05 4.75E-05
C2-Benzanthracene/chrysenes 9.53E-11 4.40E-10 5.35E-10 Liver, Kidney 1.90E-06 8.78E-06 1.07E-05
Cadmium, diet NA NA NA Kidney 7.85E-05 1.11E-04 1.90E-04
Chromium, hexavalent 1.76E-08 NA 1.76E-08 None reported 6.83E-05 NA 6.83E-05
Chromium, total NA NA NA No effects observed 2.07E-06 NA 2.07E-06
Chrysene 1.20E-10 5.55E-10 6.75E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 7.61E-04 NA 7.61E-04
Copper NA NA NA Gastrointestinal 1.01E-04 NA 1.01E-04
Dibenz(a,h)anthracene 1.37E-08 6.33E-08 7.70E-08 NA NA NA NA
Dieldrin 2.93E-10 1.04E-09 1.33E-09 Liver 4.28E-06 1.52E-05 1.95E-05
Indeno(1,2,3-cd)pyrene 6.53E-09 3.01E-08 3.66E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.89E-04 NA 3.89E-04
Mercury, inorganic NA NA NA Immune 2.28E-04 NA 2.28E-04
Naphthalene NA NA NA Body Weight 6.80E-07 3.14E-06 3.82E-06
PCBs (non DLC) 5.67E-09 2.82E-08 3.38E-08 Eye, Nails, Immune 3.31E-03 1.64E-02 1.97E-02
PCBs, total 5.96E-09 2.96E-08 3.56E-08 Eye, Nails, Immune 3.48E-03 1.73E-02 2.08E-02
PCB-TEQ 1.10E-08 1.18E-08 2.28E-08 Reproductive, Developmental 1.23E-03 1.31E-03 2.53E-03
TCDD-TEQ 3.96E-07 4.22E-07 8.18E-07 Reproductive, Developmental 4.40E-02 4.69E-02 9.09E-02
Thallium NA NA NA Hair 5.01E-04 NA 5.01E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.92E-05 6.82E-05 8.75E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.43E-04 2.28E-03 2.92E-03
Trichloroethene 4.36E-13 NA 4.36E-13 Thyroid 1.11E-07 NA 1.11E-07
Vanadium NA NA NA Hair 1.54E-04 NA 1.54E-04

RM0-3 Exposure Medium Total (Total PCBs) (a) 6.05E-07 1.24E-06 1.85E-06 5.14E-02 6.77E-02 1.19E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 6.16E-07 1.25E-06 1.87E-06 5.24E-02 6.81E-02 1.21E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 3.13E-04 NA 3.13E-04

Sediment Antimony NA NA NA Mortality, Blood 1.61E-04 NA 1.61E-04
Arsenic, total 1.89E-08 3.35E-08 5.24E-08 Skin, Vascular 4.89E-04 8.69E-04 1.36E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.54E-08 7.09E-08 8.62E-08 NA NA NA NA
Benzo(a)pyrene 1.29E-07 5.96E-07 7.25E-07 NA NA NA NA
Benzo(b)fluoranthene 1.45E-08 6.68E-08 8.12E-08 NA NA NA NA
Benzo(k)fluoranthene 6.49E-10 3.00E-09 3.65E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.61E-09 5.72E-09 7.33E-09 Liver 6.72E-05 2.38E-04 3.06E-04
C2-Benzanthracene/chrysenes 3.73E-10 1.72E-09 2.09E-09 Liver, Kidney 7.44E-06 3.43E-05 4.18E-05
Cadmium, diet NA NA NA Kidney 1.29E-04 1.83E-04 3.12E-04
Chromium, hexavalent 1.22E-08 NA 1.22E-08 None reported 4.73E-05 NA 4.73E-05
Chromium, total NA NA NA No effects observed 2.35E-06 NA 2.35E-06
Chrysene 2.31E-10 1.07E-09 1.30E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 8.21E-04 NA 8.21E-04
Copper NA NA NA Gastrointestinal 1.22E-04 NA 1.22E-04
Dibenz(a,h)anthracene 1.35E-08 6.22E-08 7.57E-08 NA NA NA NA
Dieldrin 1.95E-10 6.92E-10 8.87E-10 Liver 2.85E-06 1.01E-05 1.29E-05
Indeno(1,2,3-cd)pyrene 7.65E-09 3.53E-08 4.29E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.02E-04 NA 5.02E-04
Mercury, inorganic NA NA NA Immune 2.44E-04 NA 2.44E-04
Naphthalene NA NA NA Body Weight 1.71E-06 7.90E-06 9.61E-06
PCBs (non DLC) 3.12E-09 1.55E-08 1.86E-08 Eye, Nails, Immune 1.82E-03 9.03E-03 1.08E-02
PCBs, total 3.30E-09 1.64E-08 1.97E-08 Eye, Nails, Immune 1.92E-03 9.55E-03 1.15E-02
PCB-TEQ 7.49E-09 7.97E-09 1.55E-08 Reproductive, Developmental 8.32E-04 8.85E-04 1.72E-03
TCDD-TEQ 1.64E-07 1.75E-07 3.38E-07 Reproductive, Developmental 1.82E-02 1.94E-02 3.76E-02
Thallium NA NA NA Hair 5.37E-04 NA 5.37E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.32E-05 8.23E-05 1.05E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 7.72E-04 2.74E-03 3.51E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.56E-04 NA 1.56E-04

RM3-6 Exposure Medium Total (Total PCBs) (a) 3.82E-07 1.07E-06 1.45E-06 2.45E-02 3.31E-02 5.76E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.89E-07 1.08E-06 1.46E-06 2.53E-02 3.35E-02 5.87E-02

Page 2 of 16 AECOM

Final

July 2017



TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 3.32E-04 NA 3.32E-04

Sediment Antimony NA NA NA Mortality, Blood 1.26E-04 NA 1.26E-04
Arsenic, total 2.78E-08 4.94E-08 7.72E-08 Skin, Vascular 7.22E-04 1.28E-03 2.00E-03
Benzene 3.23E-14 NA 3.23E-14 Immune 1.71E-09 NA 1.71E-09
Benzo(a)anthracene 1.07E-08 4.96E-08 6.03E-08 NA NA NA NA
Benzo(a)pyrene 1.63E-07 7.50E-07 9.12E-07 NA NA NA NA
Benzo(b)fluoranthene 2.01E-08 9.26E-08 1.13E-07 NA NA NA NA
Benzo(k)fluoranthene 7.02E-10 3.24E-09 3.94E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.88E-10 3.15E-09 4.04E-09 Liver 3.70E-05 1.31E-04 1.68E-04
C2-Benzanthracene/chrysenes 1.84E-10 8.50E-10 1.03E-09 Liver, Kidney 3.68E-06 1.70E-05 2.07E-05
Cadmium, diet NA NA NA Kidney 2.31E-04 3.28E-04 5.60E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 5.18E-06 NA 5.18E-06
Chrysene 1.50E-10 6.92E-10 8.42E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 7.95E-04 NA 7.95E-04
Copper NA NA NA Gastrointestinal 1.84E-04 NA 1.84E-04
Dibenz(a,h)anthracene 2.26E-08 1.04E-07 1.27E-07 NA NA NA NA
Dieldrin 8.06E-10 2.86E-09 3.66E-09 Liver 1.17E-05 4.17E-05 5.34E-05
Indeno(1,2,3-cd)pyrene 8.60E-09 3.97E-08 4.83E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 6.65E-04 NA 6.65E-04
Mercury, inorganic NA NA NA Immune 4.44E-04 NA 4.44E-04
Naphthalene NA NA NA Body Weight 4.02E-06 1.85E-05 2.26E-05
PCBs (non DLC) 1.40E-08 6.94E-08 8.34E-08 Eye, Nails, Immune 8.15E-03 4.05E-02 4.87E-02
PCBs, total 1.47E-08 7.30E-08 8.77E-08 Eye, Nails, Immune 8.57E-03 4.26E-02 5.12E-02
PCB-TEQ 2.60E-08 2.77E-08 5.38E-08 Reproductive, Developmental 2.89E-03 3.08E-03 5.98E-03
TCDD-TEQ 3.52E-06 3.75E-06 7.27E-06 Reproductive, Developmental 3.91E-01 4.17E-01 8.08E-01
Thallium NA NA NA Hair 6.06E-04 NA 6.06E-04
TPH C19-C40 NA NA NA Gastrointestinal 3.40E-05 1.21E-04 1.55E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.42E-03 5.05E-03 6.47E-03
Trichloroethene 1.04E-12 NA 1.04E-12 Thyroid 2.63E-07 NA 2.63E-07
Vanadium NA NA NA Hair 2.07E-04 NA 2.07E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 3.79E-06 4.92E-06 8.71E-06 4.06E-01 4.66E-01 8.72E-01
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.82E-06 4.94E-06 8.76E-06 4.08E-01 4.67E-01 8.76E-01
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TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 3.45E-04 NA 3.45E-04

Sediment Antimony NA NA NA Mortality, Blood 1.61E-04 NA 1.61E-04
Arsenic, total 3.33E-08 5.91E-08 9.25E-08 Skin, Vascular 8.64E-04 1.53E-03 2.40E-03
Benzene 3.23E-14 NA 3.23E-14 Immune 1.71E-09 NA 1.71E-09
Benzo(a)anthracene 1.13E-08 5.23E-08 6.37E-08 NA NA NA NA
Benzo(a)pyrene 1.35E-07 6.25E-07 7.61E-07 NA NA NA NA
Benzo(b)fluoranthene 1.65E-08 7.59E-08 9.23E-08 NA NA NA NA
Benzo(k)fluoranthene 7.55E-10 3.48E-09 4.24E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.13E-09 4.01E-09 5.13E-09 Liver 4.70E-05 1.67E-04 2.14E-04
C2-Benzanthracene/chrysenes 1.41E-10 6.52E-10 7.94E-10 Liver, Kidney 2.83E-06 1.30E-05 1.59E-05
Cadmium, diet NA NA NA Kidney 3.21E-04 4.56E-04 7.78E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 7.01E-06 NA 7.01E-06
Chrysene 1.57E-10 7.22E-10 8.79E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 8.10E-04 NA 8.10E-04
Copper NA NA NA Gastrointestinal 2.03E-04 NA 2.03E-04
Dibenz(a,h)anthracene 1.62E-08 7.47E-08 9.09E-08 NA NA NA NA
Dieldrin 1.18E-09 4.19E-09 5.37E-09 Liver 1.72E-05 6.11E-05 7.84E-05
Indeno(1,2,3-cd)pyrene 7.98E-09 3.68E-08 4.48E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.91E-04 NA 5.91E-04
Mercury, inorganic NA NA NA Immune 5.72E-04 NA 5.72E-04
Naphthalene NA NA NA Body Weight 7.80E-07 3.60E-06 4.38E-06
PCBs (non DLC) 1.87E-08 9.29E-08 1.12E-07 Eye, Nails, Immune 1.09E-02 5.42E-02 6.51E-02
PCBs, total 1.97E-08 9.77E-08 1.17E-07 Eye, Nails, Immune 1.15E-02 5.70E-02 6.85E-02
PCB-TEQ 2.72E-08 2.89E-08 5.61E-08 Reproductive, Developmental 3.02E-03 3.21E-03 6.23E-03
TCDD-TEQ 5.15E-06 5.48E-06 1.06E-05 Reproductive, Developmental 5.72E-01 6.09E-01 1.18E+00
Thallium NA NA NA Hair 6.69E-04 NA 6.69E-04
TPH C19-C40 NA NA NA Gastrointestinal 4.43E-05 1.57E-04 2.02E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.86E-03 6.60E-03 8.46E-03
Trichloroethene 7.27E-13 NA 7.27E-13 Thyroid 1.84E-07 NA 1.84E-07
Vanadium NA NA NA Hair 2.91E-04 NA 2.91E-04

RM6-9East Exposure Medium Total (Total PCBs) (a) 5.39E-06 6.52E-06 1.19E-05 5.90E-01 6.75E-01 1.27E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.42E-06 6.54E-06 1.20E-05 5.93E-01 6.75E-01 1.27E+00
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TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 2.50E-04 NA 2.50E-04

Sediment Antimony NA NA NA Mortality, Blood 1.31E-04 NA 1.31E-04
Arsenic, total 2.09E-08 3.71E-08 5.81E-08 Skin, Vascular 5.43E-04 9.63E-04 1.51E-03
Benzene 4.22E-14 NA 4.22E-14 Immune 2.24E-09 NA 2.24E-09
Benzo(a)anthracene 1.62E-08 7.48E-08 9.10E-08 NA NA NA NA
Benzo(a)pyrene 1.75E-07 8.09E-07 9.85E-07 NA NA NA NA
Benzo(b)fluoranthene 2.19E-08 1.01E-07 1.23E-07 NA NA NA NA
Benzo(k)fluoranthene 1.03E-09 4.76E-09 5.79E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.38E-09 4.88E-09 6.26E-09 Liver 5.73E-05 2.03E-04 2.61E-04
C2-Benzanthracene/chrysenes 9.43E-11 4.35E-10 5.29E-10 Liver, Kidney 1.88E-06 8.69E-06 1.06E-05
Cadmium, diet NA NA NA Kidney 1.37E-04 1.94E-04 3.31E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 3.46E-06 NA 3.46E-06
Chrysene 1.43E-10 6.60E-10 8.03E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 6.47E-04 NA 6.47E-04
Copper NA NA NA Gastrointestinal 1.07E-04 NA 1.07E-04
Dibenz(a,h)anthracene 1.50E-08 6.90E-08 8.40E-08 NA NA NA NA
Dieldrin 2.72E-10 9.64E-10 1.24E-09 Liver 3.96E-06 1.41E-05 1.80E-05
Indeno(1,2,3-cd)pyrene 6.76E-09 3.12E-08 3.79E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 6.10E-04 NA 6.10E-04
Mercury, inorganic NA NA NA Immune 2.68E-04 NA 2.68E-04
Naphthalene NA NA NA Body Weight 7.48E-07 3.45E-06 4.20E-06
PCBs (non DLC) 7.79E-09 3.87E-08 4.65E-08 Eye, Nails, Immune 4.54E-03 2.26E-02 2.71E-02
PCBs, total 8.17E-09 4.06E-08 4.88E-08 Eye, Nails, Immune 4.77E-03 2.37E-02 2.85E-02
PCB-TEQ 1.59E-08 1.69E-08 3.28E-08 Reproductive, Developmental 1.77E-03 1.88E-03 3.64E-03
TCDD-TEQ 8.40E-07 8.94E-07 1.73E-06 Reproductive, Developmental 9.33E-02 9.94E-02 1.93E-01
Thallium NA NA NA Hair 4.27E-04 NA 4.27E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.97E-05 6.98E-05 8.95E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.82E-04 2.42E-03 3.10E-03
Trichloroethene 1.25E-12 NA 1.25E-12 Thyroid 3.16E-07 NA 3.16E-07
Vanadium NA NA NA Hair 1.42E-04 NA 1.42E-04

RM9-12 Exposure Medium Total (Total PCBs) (a) 1.11E-06 2.07E-06 3.18E-06 1.02E-01 1.27E-01 2.29E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.12E-06 2.08E-06 3.21E-06 1.04E-01 1.28E-01 2.31E-01
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TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 2.14E-04 NA 2.14E-04

Sediment Antimony NA NA NA Mortality, Blood 5.76E-05 NA 5.76E-05
Arsenic, total 8.56E-09 1.52E-08 2.37E-08 Skin, Vascular 2.22E-04 3.94E-04 6.15E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 8.47E-09 3.91E-08 4.76E-08 NA NA NA NA
Benzo(a)pyrene 1.00E-07 4.62E-07 5.63E-07 NA NA NA NA
Benzo(b)fluoranthene 1.24E-08 5.70E-08 6.94E-08 NA NA NA NA
Benzo(k)fluoranthene 5.70E-10 2.63E-09 3.20E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.57E-10 1.27E-09 1.62E-09 Liver 1.49E-05 5.28E-05 6.77E-05
C2-Benzanthracene/chrysenes 5.47E-11 2.52E-10 3.07E-10 Liver, Kidney 1.09E-06 5.04E-06 6.14E-06
Cadmium, diet NA NA NA Kidney 1.09E-04 1.54E-04 2.63E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.22E-06 NA 1.22E-06
Chrysene 1.19E-10 5.48E-10 6.66E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 5.75E-04 NA 5.75E-04
Copper NA NA NA Gastrointestinal 7.31E-05 NA 7.31E-05
Dibenz(a,h)anthracene 1.08E-08 5.00E-08 6.09E-08 NA NA NA NA
Dieldrin 2.48E-10 8.81E-10 1.13E-09 Liver 3.62E-06 1.28E-05 1.65E-05
Indeno(1,2,3-cd)pyrene 6.23E-09 2.87E-08 3.50E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 6.34E-04 NA 6.34E-04
Mercury, inorganic NA NA NA Immune 1.79E-04 NA 1.79E-04
Naphthalene NA NA NA Body Weight 4.90E-07 2.26E-06 2.75E-06
PCBs (non DLC) 6.59E-09 3.28E-08 3.94E-08 Eye, Nails, Immune 3.85E-03 1.91E-02 2.30E-02
PCBs, total 6.84E-09 3.40E-08 4.08E-08 Eye, Nails, Immune 3.99E-03 1.98E-02 2.38E-02
PCB-TEQ 6.54E-09 6.96E-09 1.35E-08 Reproductive, Developmental 7.26E-04 7.73E-04 1.50E-03
TCDD-TEQ 1.59E-07 1.69E-07 3.29E-07 Reproductive, Developmental 1.77E-02 1.88E-02 3.65E-02
Thallium NA NA NA Hair 2.69E-04 NA 2.69E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.65E-05 5.86E-05 7.51E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.93E-04 1.75E-03 2.24E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.42E-04 NA 1.42E-04

RM12-15 Exposure Medium Total (Total PCBs) (a) 3.14E-07 8.61E-07 1.18E-06 2.47E-02 4.11E-02 6.58E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.20E-07 8.67E-07 1.19E-06 2.53E-02 4.11E-02 6.64E-02
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TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 1.14E-04 NA 1.14E-04

Sediment Antimony NA NA NA Mortality, Blood 2.56E-04 NA 2.56E-04
Arsenic, total 8.60E-09 1.53E-08 2.38E-08 Skin, Vascular 2.23E-04 3.95E-04 6.18E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.37E-08 6.33E-08 7.70E-08 NA NA NA NA
Benzo(a)pyrene 1.59E-07 7.33E-07 8.92E-07 NA NA NA NA
Benzo(b)fluoranthene 1.59E-08 7.33E-08 8.92E-08 NA NA NA NA
Benzo(k)fluoranthene 7.19E-10 3.32E-09 4.03E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.19E-11 1.13E-10 1.45E-10 Liver 1.33E-06 4.72E-06 6.05E-06
C2-Benzanthracene/chrysenes 8.80E-11 4.06E-10 4.94E-10 Liver, Kidney 1.76E-06 8.11E-06 9.87E-06
Cadmium, diet NA NA NA Kidney 3.21E-05 4.56E-05 7.78E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.94E-07 NA 4.94E-07
Chrysene 1.66E-10 7.67E-10 9.33E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 3.53E-04 NA 3.53E-04
Copper NA NA NA Gastrointestinal 4.25E-05 NA 4.25E-05
Dibenz(a,h)anthracene 2.92E-08 1.35E-07 1.64E-07 NA NA NA NA
Dieldrin 2.64E-10 9.36E-10 1.20E-09 Liver 3.85E-06 1.36E-05 1.75E-05
Indeno(1,2,3-cd)pyrene 7.38E-09 3.41E-08 4.15E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.15E-04 NA 4.15E-04
Mercury, inorganic NA NA NA Immune 4.29E-05 NA 4.29E-05
Naphthalene NA NA NA Body Weight 6.10E-07 2.81E-06 3.42E-06
PCBs (non DLC) 2.39E-09 1.19E-08 1.43E-08 Eye, Nails, Immune 1.40E-03 6.94E-03 8.33E-03
PCBs, total 2.66E-09 1.32E-08 1.59E-08 Eye, Nails, Immune 1.55E-03 7.72E-03 9.28E-03
PCB-TEQ 6.44E-09 6.85E-09 1.33E-08 Reproductive, Developmental 7.15E-04 7.61E-04 1.48E-03
TCDD-TEQ 2.22E-09 2.37E-09 4.59E-09 Reproductive, Developmental 2.47E-04 2.63E-04 5.10E-04
Thallium NA NA NA Hair 2.01E-04 NA 2.01E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.21E-05 4.30E-05 5.51E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.03E-04 1.43E-03 1.83E-03
Trichloroethene 6.23E-14 NA 6.23E-14 Thyroid 1.58E-08 NA 1.58E-08
Vanadium NA NA NA Hair 6.69E-05 NA 6.69E-05

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 2.40E-07 1.07E-06 1.31E-06 3.97E-03 9.93E-03 1.39E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.46E-07 1.08E-06 1.33E-06 4.53E-03 9.90E-03 1.44E-02

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) (a) 4.61E-09 1.21E-06 1.21E-06 3.11E-04 3.22E-02 3.25E-02
Sitewide Surface Water (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.66E-09 1.21E-06 1.22E-06 3.16E-04 3.31E-02 3.34E-02
RME Mixed Fish (d) Exposure Medium Total (Total PCBs) (a) 4.34E-05 NA 4.34E-05 7.77E+00 NA 7.77E+00
RME Mixed Fish (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.26E-05 NA 5.26E-05 8.60E+00 NA 8.60E+00
Crab Muscle/Hepatopancreas (d) Exposure Medium Total (Total PCBs) (a) 3.18E-05 NA 3.18E-05 4.01E+00 NA 4.01E+00
Crab Muscle/Hepatopancreas (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.62E-05 NA 3.62E-05 4.43E+00 NA 4.43E+00
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TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

RME Mixed Fish Diet (c)

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

Crab Muscle/Hepatopancreas
River Mile Total 

Cancer
Total 

Hazard River Mile Total 
Cancer

Total 
Hazard

River Mile 0-3 River Mile 0-3
Total PCBs (a) 4.64E-05 7.92E+00 Total PCBs (a) 3.48E-05 4.16E+00
PCB-TEQ & PCBs (non DLC) (b) 5.57E-05 8.75E+00 PCB-TEQ & PCBs (non DLC) (b) 3.93E-05 4.58E+00

River Mile 3-6 River Mile 3-6
Total PCBs (a) 4.60E-05 7.86E+00 Total PCBs (a) 3.44E-05 4.10E+00
PCB-TEQ & PCBs (non DLC) (b) 5.53E-05 8.69E+00 PCB-TEQ & PCBs (non DLC) (b) 3.89E-05 4.52E+00

River Mile 6-9 River Mile 6-9
Total PCBs (a) 5.33E-05 8.67E+00 Total PCBs (a) 4.17E-05 4.91E+00
PCB-TEQ & PCBs (non DLC) (b) 6.26E-05 9.51E+00 PCB-TEQ & PCBs (non DLC) (b) 4.62E-05 5.34E+00

River Mile 6-9 East Bank River Mile 6-9 East Bank
Total PCBs (a) 5.65E-05 9.07E+00 Total PCBs (a) 4.49E-05 5.31E+00
PCB-TEQ & PCBs (non DLC) (b) 6.58E-05 9.90E+00 PCB-TEQ & PCBs (non DLC) (b) 4.94E-05 5.73E+00

River Mile 9-12 River Mile 9-12
Total PCBs (a) 4.77E-05 8.03E+00 Total PCBs (a) 3.62E-05 4.27E+00
PCB-TEQ & PCBs (non DLC) (b) 5.70E-05 8.86E+00 PCB-TEQ & PCBs (non DLC) (b) 4.06E-05 4.69E+00

River Mile 12-15 River Mile 12-15
Total PCBs (a) 4.57E-05 7.87E+00 Total PCBs (a) 3.42E-05 4.11E+00
PCB-TEQ & PCBs (non DLC) (b) 5.50E-05 8.70E+00 PCB-TEQ & PCBs (non DLC) (b) 3.86E-05 4.53E+00

River Mile 15-17.4 River Mile 15-17.4
Total PCBs (a) 4.59E-05 7.81E+00 Total PCBs (a) 3.43E-05 4.05E+00
PCB-TEQ & PCBs (non DLC) (b) 5.52E-05 8.65E+00 PCB-TEQ & PCBs (non DLC) (b) 3.87E-05 4.48E+00
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TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 5.32E-03 2.30E-03 7.62E-03 Blood 6.00E-03 2.30E-03 8.30E-03
Body Weight 6.80E-07 3.14E-06 3.82E-06 Body Weight 6.80E-07 3.14E-06 3.82E-06
Developmental 3.91E+00 7.82E-02 3.99E+00 Developmental 3.32E+00 7.69E-02 3.40E+00
Eye 3.57E+00 1.91E-02 3.59E+00 Eye 5.63E-01 1.91E-02 5.83E-01
Gastrointestinal 1.20E-04 6.82E-05 1.88E-04 Gastrointestinal 2.35E-02 6.82E-05 2.36E-02
Hair 4.27E-02 2.28E-06 4.27E-02 Hair 1.28E-02 2.28E-06 1.28E-02
Immune 3.59E+00 1.91E-02 3.61E+00 Immune 5.68E-01 1.91E-02 5.87E-01
Kidney 7.23E-04 2.40E-03 3.12E-03 Kidney 5.03E-03 2.40E-03 7.43E-03
Liver 1.15E-01 2.42E-03 1.18E-01 Liver 6.02E-02 2.42E-03 6.26E-02
Mortality 4.67E-03 2.11E-05 4.70E-03 Mortality 7.42E-05 2.11E-05 9.53E-05
Nails 3.58E+00 1.91E-02 3.60E+00 Nails 5.69E-01 3.72E-02 6.07E-01
Neurological 1.60E-01 2.32E-04 1.60E-01 Neurological 5.46E-02 2.32E-04 5.48E-02
No effects observed 7.87E-06 3.56E-07 8.22E-06 No effects observed 2.72E-05 3.56E-07 2.76E-05
None reported 6.83E-05 0.00E+00 6.83E-05 None reported 6.83E-05 0.00E+00 6.83E-05
Reproductive 3.91E+00 7.82E-02 3.99E+00 Reproductive 3.32E+00 7.69E-02 3.40E+00
Skin 7.00E-03 1.01E-03 8.01E-03 Skin 8.69E-03 1.01E-03 9.71E-03
Thyroid 4.03E-03 3.58E-05 4.07E-03 Thyroid 6.63E-03 3.58E-05 6.67E-03
Vascular 6.20E-04 1.01E-03 1.63E-03 Vascular 2.79E-03 1.01E-03 3.80E-03

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 5.32E-03 2.30E-03 7.62E-03 Blood 6.00E-03 2.30E-03 8.30E-03
Body Weight 6.80E-07 3.14E-06 3.82E-06 Body Weight 6.80E-07 3.14E-06 3.82E-06
Developmental 4.98E+00 7.92E-02 5.06E+00 Developmental 3.82E+00 7.92E-02 3.90E+00
Eye 3.33E+00 3.54E-02 3.37E+00 Eye 4.82E-01 1.82E-02 5.00E-01
Gastrointestinal 1.20E-04 6.82E-05 1.88E-04 Gastrointestinal 2.35E-02 6.82E-05 2.36E-02
Hair 4.27E-02 2.28E-06 4.27E-02 Hair 1.28E-02 2.28E-06 1.28E-02
Immune 3.34E+00 3.54E-02 3.38E+00 Immune 4.86E-01 1.82E-02 5.04E-01
Kidney 7.23E-04 2.40E-03 3.12E-03 Kidney 5.03E-03 2.40E-03 7.43E-03
Liver 1.15E-01 2.42E-03 1.18E-01 Liver 6.02E-02 2.42E-03 6.26E-02
Mortality 4.67E-03 2.11E-05 4.70E-03 Mortality 7.42E-05 2.11E-05 9.53E-05
Nails 3.34E+00 3.54E-02 3.37E+00 Nails 4.88E-01 1.82E-02 5.06E-01
Neurological 1.60E-01 2.32E-04 1.60E-01 Neurological 5.46E-02 2.32E-04 5.48E-02
No effects observed 7.87E-06 3.56E-07 8.22E-06 No effects observed 2.72E-05 3.56E-07 2.76E-05
None reported 6.83E-05 0.00E+00 6.83E-05 None reported 6.83E-05 0.00E+00 6.83E-05
Reproductive 4.98E+00 7.92E-02 5.06E+00 Reproductive 3.82E+00 7.92E-02 3.90E+00
Skin 7.00E-03 1.01E-03 8.01E-03 Skin 8.69E-03 1.01E-03 9.71E-03
Thyroid 4.03E-03 3.58E-05 4.07E-03 Thyroid 6.63E-03 3.58E-05 6.67E-03
Vascular 6.20E-04 1.01E-03 1.63E-03 Vascular 2.79E-03 1.01E-03 3.80E-03

River Mile 
0-3
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TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 5.55E-03 2.76E-03 8.31E-03 Blood 6.23E-03 2.76E-03 8.99E-03
Body Weight 1.71E-06 7.90E-06 9.61E-06 Body Weight 1.71E-06 7.90E-06 9.61E-06
Developmental 3.88E+00 5.03E-02 3.93E+00 Developmental 3.29E+00 4.94E-02 3.34E+00
Eye 3.57E+00 1.14E-02 3.58E+00 Eye 5.62E-01 1.14E-02 5.73E-01
Gastrointestinal 1.46E-04 8.23E-05 2.28E-04 Gastrointestinal 2.35E-02 8.23E-05 2.36E-02
Hair 4.27E-02 2.28E-06 4.27E-02 Hair 1.28E-02 2.28E-06 1.28E-02
Immune 3.58E+00 1.14E-02 3.60E+00 Immune 5.66E-01 1.14E-02 5.77E-01
Kidney 9.09E-04 2.96E-03 3.87E-03 Kidney 5.22E-03 2.96E-03 8.17E-03
Liver 1.15E-01 3.10E-03 1.19E-01 Liver 6.03E-02 3.10E-03 6.34E-02
Mortality 4.78E-03 2.11E-05 4.80E-03 Mortality 1.79E-04 2.11E-05 2.00E-04
Nails 3.58E+00 1.14E-02 3.59E+00 Nails 5.68E-01 2.21E-02 5.90E-01
Neurological 1.60E-01 2.32E-04 1.61E-01 Neurological 5.47E-02 2.32E-04 5.49E-02
No effects observed 8.15E-06 3.56E-07 8.50E-06 No effects observed 2.75E-05 3.56E-07 2.78E-05
None reported 4.73E-05 0.00E+00 4.73E-05 None reported 4.73E-05 0.00E+00 4.73E-05
Reproductive 3.88E+00 5.03E-02 3.93E+00 Reproductive 3.29E+00 4.94E-02 3.34E+00
Skin 6.93E-03 8.79E-04 7.80E-03 Skin 8.62E-03 8.79E-04 9.50E-03
Thyroid 4.09E-03 3.58E-05 4.13E-03 Thyroid 6.69E-03 3.58E-05 6.72E-03
Vascular 5.46E-04 8.79E-04 1.42E-03 Vascular 2.71E-03 8.79E-04 3.59E-03

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 5.55E-03 2.76E-03 8.31E-03 Blood 6.23E-03 2.76E-03 8.99E-03
Body Weight 1.71E-06 7.90E-06 9.61E-06 Body Weight 1.71E-06 7.90E-06 9.61E-06
Developmental 4.96E+00 5.12E-02 5.01E+00 Developmental 3.80E+00 5.12E-02 3.85E+00
Eye 3.33E+00 2.03E-02 3.35E+00 Eye 4.80E-01 1.08E-02 4.91E-01
Gastrointestinal 1.46E-04 8.23E-05 2.28E-04 Gastrointestinal 2.35E-02 8.23E-05 2.36E-02
Hair 4.27E-02 2.28E-06 4.27E-02 Hair 1.28E-02 2.28E-06 1.28E-02
Immune 3.34E+00 2.03E-02 3.36E+00 Immune 4.84E-01 1.08E-02 4.95E-01
Kidney 9.09E-04 2.96E-03 3.87E-03 Kidney 5.22E-03 2.96E-03 8.17E-03
Liver 1.15E-01 3.10E-03 1.19E-01 Liver 6.03E-02 3.10E-03 6.34E-02
Mortality 4.78E-03 2.11E-05 4.80E-03 Mortality 1.79E-04 2.11E-05 2.00E-04
Nails 3.34E+00 2.03E-02 3.36E+00 Nails 4.86E-01 1.08E-02 4.97E-01
Neurological 1.60E-01 2.32E-04 1.61E-01 Neurological 5.47E-02 2.32E-04 5.49E-02
No effects observed 8.15E-06 3.56E-07 8.50E-06 No effects observed 2.75E-05 3.56E-07 2.78E-05
None reported 4.73E-05 0.00E+00 4.73E-05 None reported 4.73E-05 0.00E+00 4.73E-05
Reproductive 4.96E+00 5.12E-02 5.01E+00 Reproductive 3.80E+00 5.12E-02 3.85E+00
Skin 6.93E-03 8.79E-04 7.80E-03 Skin 8.62E-03 8.79E-04 9.50E-03
Thyroid 4.09E-03 3.58E-05 4.13E-03 Thyroid 6.69E-03 3.58E-05 6.72E-03
Vascular 5.46E-04 8.79E-04 1.42E-03 Vascular 2.71E-03 8.79E-04 3.59E-03
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TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 6.17E-03 5.07E-03 1.12E-02 Blood 6.85E-03 5.07E-03 1.19E-02
Body Weight 4.02E-06 1.85E-05 2.26E-05 Body Weight 4.02E-06 1.85E-05 2.26E-05
Developmental 4.26E+00 4.50E-01 4.71E+00 Developmental 3.67E+00 4.47E-01 4.11E+00
Eye 3.58E+00 4.44E-02 3.62E+00 Eye 5.69E-01 4.44E-02 6.13E-01
Gastrointestinal 2.18E-04 1.21E-04 3.39E-04 Gastrointestinal 2.36E-02 1.21E-04 2.37E-02
Hair 4.29E-02 2.28E-06 4.29E-02 Hair 1.29E-02 2.28E-06 1.29E-02
Immune 3.59E+00 4.44E-02 3.64E+00 Immune 5.73E-01 4.44E-02 6.17E-01
Kidney 1.66E-03 5.39E-03 7.05E-03 Kidney 5.97E-03 5.39E-03 1.14E-02
Liver 1.16E-01 5.32E-03 1.21E-01 Liver 6.10E-02 5.32E-03 6.63E-02
Mortality 4.74E-03 2.11E-05 4.77E-03 Mortality 1.44E-04 2.11E-05 1.65E-04
Nails 3.58E+00 4.44E-02 3.63E+00 Nails 5.74E-01 8.66E-02 6.61E-01
Neurological 1.61E-01 2.32E-04 1.61E-01 Neurological 5.49E-02 2.32E-04 5.51E-02
No effects observed 1.10E-05 3.56E-07 1.13E-05 No effects observed 3.03E-05 3.56E-07 3.07E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 4.26E+00 4.50E-01 4.71E+00 Reproductive 3.67E+00 4.47E-01 4.11E+00
Skin 7.16E-03 1.29E-03 8.45E-03 Skin 8.85E-03 1.29E-03 1.01E-02
Thyroid 4.07E-03 3.58E-05 4.10E-03 Thyroid 6.66E-03 3.58E-05 6.70E-03
Vascular 7.78E-04 1.29E-03 2.07E-03 Vascular 2.95E-03 1.29E-03 4.24E-03

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 6.17E-03 5.07E-03 1.12E-02 Blood 6.85E-03 5.07E-03 1.19E-02
Body Weight 4.02E-06 1.85E-05 2.26E-05 Body Weight 4.02E-06 1.85E-05 2.26E-05
Developmental 5.33E+00 4.51E-01 5.78E+00 Developmental 4.17E+00 4.51E-01 4.62E+00
Eye 3.34E+00 8.48E-02 3.43E+00 Eye 4.87E-01 4.22E-02 5.29E-01
Gastrointestinal 2.18E-04 1.21E-04 3.39E-04 Gastrointestinal 2.36E-02 1.21E-04 2.37E-02
Hair 4.29E-02 2.28E-06 4.29E-02 Hair 1.29E-02 2.28E-06 1.29E-02
Immune 3.35E+00 8.48E-02 3.44E+00 Immune 4.91E-01 4.22E-02 5.33E-01
Kidney 1.66E-03 5.39E-03 7.05E-03 Kidney 5.97E-03 5.39E-03 1.14E-02
Liver 1.16E-01 5.32E-03 1.21E-01 Liver 6.10E-02 5.32E-03 6.63E-02
Mortality 4.74E-03 2.11E-05 4.77E-03 Mortality 1.44E-04 2.11E-05 1.65E-04
Nails 3.35E+00 8.48E-02 3.43E+00 Nails 4.93E-01 4.22E-02 5.35E-01
Neurological 1.61E-01 2.32E-04 1.61E-01 Neurological 5.49E-02 2.32E-04 5.51E-02
No effects observed 1.10E-05 3.56E-07 1.13E-05 No effects observed 3.03E-05 3.56E-07 3.07E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 5.33E+00 4.51E-01 5.78E+00 Reproductive 4.17E+00 4.51E-01 4.62E+00
Skin 7.16E-03 1.29E-03 8.45E-03 Skin 8.85E-03 1.29E-03 1.01E-02
Thyroid 4.07E-03 3.58E-05 4.10E-03 Thyroid 6.66E-03 3.58E-05 6.70E-03
Vascular 7.78E-04 1.29E-03 2.07E-03 Vascular 2.95E-03 1.29E-03 4.24E-03
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TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 6.64E-03 6.62E-03 1.33E-02 Blood 7.32E-03 6.62E-03 1.39E-02
Body Weight 7.80E-07 3.60E-06 4.38E-06 Body Weight 7.80E-07 3.60E-06 4.38E-06
Developmental 4.44E+00 6.42E-01 5.08E+00 Developmental 3.85E+00 6.39E-01 4.49E+00
Eye 3.58E+00 5.88E-02 3.64E+00 Eye 5.71E-01 5.88E-02 6.30E-01
Gastrointestinal 2.47E-04 1.57E-04 4.05E-04 Gastrointestinal 2.37E-02 1.57E-04 2.38E-02
Hair 4.30E-02 2.28E-06 4.30E-02 Hair 1.31E-02 2.28E-06 1.31E-02
Immune 3.59E+00 5.88E-02 3.65E+00 Immune 5.76E-01 5.88E-02 6.35E-01
Kidney 2.18E-03 7.07E-03 9.25E-03 Kidney 6.49E-03 7.07E-03 1.36E-02
Liver 1.17E-01 6.92E-03 1.23E-01 Liver 6.14E-02 6.92E-03 6.83E-02
Mortality 4.78E-03 2.11E-05 4.80E-03 Mortality 1.79E-04 2.11E-05 2.00E-04
Nails 3.59E+00 5.88E-02 3.65E+00 Nails 5.77E-01 1.15E-01 6.92E-01
Neurological 1.60E-01 2.32E-04 1.61E-01 Neurological 5.48E-02 2.32E-04 5.51E-02
No effects observed 1.28E-05 3.56E-07 1.32E-05 No effects observed 3.21E-05 3.56E-07 3.25E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 4.44E+00 6.42E-01 5.08E+00 Reproductive 3.85E+00 6.39E-01 4.49E+00
Skin 7.30E-03 1.54E-03 8.84E-03 Skin 9.00E-03 1.54E-03 1.05E-02
Thyroid 4.08E-03 3.58E-05 4.12E-03 Thyroid 6.68E-03 3.58E-05 6.71E-03
Vascular 9.21E-04 1.54E-03 2.46E-03 Vascular 3.09E-03 1.54E-03 4.63E-03

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 6.64E-03 6.62E-03 1.33E-02 Blood 7.32E-03 6.62E-03 1.39E-02
Body Weight 7.80E-07 3.60E-06 4.38E-06 Body Weight 7.80E-07 3.60E-06 4.38E-06
Developmental 5.51E+00 6.43E-01 6.15E+00 Developmental 4.35E+00 6.43E-01 5.00E+00
Eye 3.35E+00 1.13E-01 3.46E+00 Eye 4.89E-01 5.59E-02 5.45E-01
Gastrointestinal 2.47E-04 1.57E-04 4.05E-04 Gastrointestinal 2.37E-02 1.57E-04 2.38E-02
Hair 4.30E-02 2.28E-06 4.30E-02 Hair 1.31E-02 2.28E-06 1.31E-02
Immune 3.36E+00 1.13E-01 3.47E+00 Immune 4.94E-01 5.59E-02 5.50E-01
Kidney 2.18E-03 7.07E-03 9.25E-03 Kidney 6.49E-03 7.07E-03 1.36E-02
Liver 1.17E-01 6.92E-03 1.23E-01 Liver 6.14E-02 6.92E-03 6.83E-02
Mortality 4.78E-03 2.11E-05 4.80E-03 Mortality 1.79E-04 2.11E-05 2.00E-04
Nails 3.35E+00 1.13E-01 3.47E+00 Nails 4.95E-01 5.59E-02 5.51E-01
Neurological 1.60E-01 2.32E-04 1.61E-01 Neurological 5.48E-02 2.32E-04 5.51E-02
No effects observed 1.28E-05 3.56E-07 1.32E-05 No effects observed 3.21E-05 3.56E-07 3.25E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 5.51E+00 6.43E-01 6.15E+00 Reproductive 4.35E+00 6.43E-01 5.00E+00
Skin 7.30E-03 1.54E-03 8.84E-03 Skin 9.00E-03 1.54E-03 1.05E-02
Thyroid 4.08E-03 3.58E-05 4.12E-03 Thyroid 6.68E-03 3.58E-05 6.71E-03
Vascular 9.21E-04 1.54E-03 2.46E-03 Vascular 3.09E-03 1.54E-03 4.63E-03
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TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 5.43E-03 2.44E-03 7.87E-03 Blood 6.11E-03 2.44E-03 8.56E-03
Body Weight 7.48E-07 3.45E-06 4.20E-06 Body Weight 7.48E-07 3.45E-06 4.20E-06
Developmental 3.96E+00 1.31E-01 4.09E+00 Developmental 3.37E+00 1.29E-01 3.50E+00
Eye 3.57E+00 2.55E-02 3.60E+00 Eye 5.65E-01 2.55E-02 5.90E-01
Gastrointestinal 1.27E-04 6.98E-05 1.97E-04 Gastrointestinal 2.35E-02 6.98E-05 2.36E-02
Hair 4.26E-02 2.28E-06 4.26E-02 Hair 1.27E-02 2.28E-06 1.27E-02
Immune 3.59E+00 2.55E-02 3.61E+00 Immune 5.69E-01 2.55E-02 5.94E-01
Kidney 8.21E-04 2.62E-03 3.45E-03 Kidney 5.13E-03 2.62E-03 7.75E-03
Liver 1.15E-01 2.73E-03 1.18E-01 Liver 6.02E-02 2.73E-03 6.30E-02
Mortality 4.75E-03 2.11E-05 4.77E-03 Mortality 1.49E-04 2.11E-05 1.70E-04
Nails 3.58E+00 2.55E-02 3.61E+00 Nails 5.71E-01 4.98E-02 6.20E-01
Neurological 1.60E-01 2.32E-04 1.61E-01 Neurological 5.48E-02 2.32E-04 5.50E-02
No effects observed 9.25E-06 3.56E-07 9.61E-06 No effects observed 2.86E-05 3.56E-07 2.89E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 3.96E+00 1.31E-01 4.09E+00 Reproductive 3.37E+00 1.29E-01 3.50E+00
Skin 6.98E-03 9.73E-04 7.95E-03 Skin 8.67E-03 9.73E-04 9.65E-03
Thyroid 3.92E-03 3.58E-05 3.95E-03 Thyroid 6.52E-03 3.58E-05 6.55E-03
Vascular 5.99E-04 9.73E-04 1.57E-03 Vascular 2.77E-03 9.73E-04 3.74E-03

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 5.43E-03 2.44E-03 7.87E-03 Blood 6.11E-03 2.44E-03 8.56E-03
Body Weight 7.48E-07 3.45E-06 4.20E-06 Body Weight 7.48E-07 3.45E-06 4.20E-06
Developmental 5.03E+00 1.32E-01 5.16E+00 Developmental 3.87E+00 1.32E-01 4.01E+00
Eye 3.33E+00 4.80E-02 3.38E+00 Eye 4.83E-01 2.43E-02 5.07E-01
Gastrointestinal 1.27E-04 6.98E-05 1.97E-04 Gastrointestinal 2.35E-02 6.98E-05 2.36E-02
Hair 4.26E-02 2.28E-06 4.26E-02 Hair 1.27E-02 2.28E-06 1.27E-02
Immune 3.35E+00 4.80E-02 3.40E+00 Immune 4.87E-01 2.43E-02 5.11E-01
Kidney 8.21E-04 2.62E-03 3.45E-03 Kidney 5.13E-03 2.62E-03 7.75E-03
Liver 1.15E-01 2.73E-03 1.18E-01 Liver 6.02E-02 2.73E-03 6.30E-02
Mortality 4.75E-03 2.11E-05 4.77E-03 Mortality 1.49E-04 2.11E-05 1.70E-04
Nails 3.34E+00 4.80E-02 3.39E+00 Nails 4.89E-01 2.43E-02 5.13E-01
Neurological 1.60E-01 2.32E-04 1.61E-01 Neurological 5.48E-02 2.32E-04 5.50E-02
No effects observed 9.25E-06 3.56E-07 9.61E-06 No effects observed 2.86E-05 3.56E-07 2.89E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 5.03E+00 1.32E-01 5.16E+00 Reproductive 3.87E+00 1.32E-01 4.01E+00
Skin 6.98E-03 9.73E-04 7.95E-03 Skin 8.67E-03 9.73E-04 9.65E-03
Thyroid 3.92E-03 3.58E-05 3.95E-03 Thyroid 6.52E-03 3.58E-05 6.55E-03
Vascular 5.99E-04 9.73E-04 1.57E-03 Vascular 2.77E-03 9.73E-04 3.74E-03

River Mile 
9-12

Page 13 of 16 AECOM

Final

July 2017



TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 5.17E-03 1.77E-03 6.94E-03 Blood 5.85E-03 1.77E-03 7.62E-03
Body Weight 4.90E-07 2.26E-06 2.75E-06 Body Weight 4.90E-07 2.26E-06 2.75E-06
Developmental 3.88E+00 4.96E-02 3.93E+00 Developmental 3.29E+00 4.88E-02 3.34E+00
Eye 3.57E+00 2.16E-02 3.60E+00 Eye 5.64E-01 2.16E-02 5.86E-01
Gastrointestinal 8.96E-05 5.86E-05 1.48E-04 Gastrointestinal 2.35E-02 5.86E-05 2.36E-02
Hair 4.25E-02 2.28E-06 4.25E-02 Hair 1.25E-02 2.28E-06 1.25E-02
Immune 3.59E+00 2.16E-02 3.61E+00 Immune 5.68E-01 2.16E-02 5.90E-01
Kidney 6.02E-04 1.91E-03 2.51E-03 Kidney 4.91E-03 1.91E-03 6.82E-03
Liver 1.15E-01 1.90E-03 1.17E-01 Liver 6.00E-02 1.90E-03 6.19E-02
Mortality 4.68E-03 2.11E-05 4.70E-03 Mortality 7.54E-05 2.11E-05 9.65E-05
Nails 3.58E+00 2.16E-02 3.60E+00 Nails 5.70E-01 4.25E-02 6.12E-01
Neurological 1.60E-01 2.32E-04 1.61E-01 Neurological 5.47E-02 2.32E-04 5.50E-02
No effects observed 7.02E-06 3.56E-07 7.37E-06 No effects observed 2.64E-05 3.56E-07 2.67E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 3.88E+00 4.96E-02 3.93E+00 Reproductive 3.29E+00 4.88E-02 3.34E+00
Skin 6.66E-03 4.04E-04 7.06E-03 Skin 8.35E-03 4.04E-04 8.76E-03
Thyroid 3.85E-03 3.58E-05 3.88E-03 Thyroid 6.44E-03 3.58E-05 6.48E-03
Vascular 2.78E-04 4.04E-04 6.82E-04 Vascular 2.45E-03 4.04E-04 2.85E-03

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 5.17E-03 1.77E-03 6.94E-03 Blood 5.85E-03 1.77E-03 7.62E-03
Body Weight 4.90E-07 2.26E-06 2.75E-06 Body Weight 4.90E-07 2.26E-06 2.75E-06
Developmental 4.95E+00 5.06E-02 5.01E+00 Developmental 3.80E+00 5.06E-02 3.85E+00
Eye 3.33E+00 4.07E-02 3.37E+00 Eye 4.82E-01 2.08E-02 5.03E-01
Gastrointestinal 8.96E-05 5.86E-05 1.48E-04 Gastrointestinal 2.35E-02 5.86E-05 2.36E-02
Hair 4.25E-02 2.28E-06 4.25E-02 Hair 1.25E-02 2.28E-06 1.25E-02
Immune 3.35E+00 4.07E-02 3.39E+00 Immune 4.86E-01 2.08E-02 5.07E-01
Kidney 6.02E-04 1.91E-03 2.51E-03 Kidney 4.91E-03 1.91E-03 6.82E-03
Liver 1.15E-01 1.90E-03 1.17E-01 Liver 6.00E-02 1.90E-03 6.19E-02
Mortality 4.68E-03 2.11E-05 4.70E-03 Mortality 7.54E-05 2.11E-05 9.65E-05
Nails 3.34E+00 4.07E-02 3.38E+00 Nails 4.88E-01 2.08E-02 5.09E-01
Neurological 1.60E-01 2.32E-04 1.61E-01 Neurological 5.47E-02 2.32E-04 5.50E-02
No effects observed 7.02E-06 3.56E-07 7.37E-06 No effects observed 2.64E-05 3.56E-07 2.67E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 4.95E+00 5.06E-02 5.01E+00 Reproductive 3.80E+00 5.06E-02 3.85E+00
Skin 6.66E-03 4.04E-04 7.06E-03 Skin 8.35E-03 4.04E-04 8.76E-03
Thyroid 3.85E-03 3.58E-05 3.88E-03 Thyroid 6.44E-03 3.58E-05 6.48E-03
Vascular 2.78E-04 4.04E-04 6.82E-04 Vascular 2.45E-03 4.04E-04 2.85E-03

River Mile 
12-15
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TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 5.28E-03 1.45E-03 6.73E-03 Blood 5.96E-03 1.45E-03 7.41E-03
Body Weight 6.10E-07 2.81E-06 3.42E-06 Body Weight 6.10E-07 2.81E-06 3.42E-06
Developmental 3.86E+00 3.10E-02 3.89E+00 Developmental 3.28E+00 3.03E-02 3.31E+00
Eye 3.57E+00 9.53E-03 3.58E+00 Eye 5.62E-01 9.53E-03 5.71E-01
Gastrointestinal 5.47E-05 4.30E-05 9.77E-05 Gastrointestinal 2.35E-02 4.30E-05 2.35E-02
Hair 4.23E-02 2.28E-06 4.23E-02 Hair 1.24E-02 2.28E-06 1.24E-02
Immune 3.58E+00 9.53E-03 3.59E+00 Immune 5.65E-01 9.53E-03 5.75E-01
Kidney 4.37E-04 1.48E-03 1.92E-03 Kidney 4.74E-03 1.48E-03 6.23E-03
Liver 1.15E-01 1.54E-03 1.17E-01 Liver 5.99E-02 1.54E-03 6.14E-02
Mortality 4.87E-03 2.11E-05 4.89E-03 Mortality 2.73E-04 2.11E-05 2.94E-04
Nails 3.58E+00 9.53E-03 3.59E+00 Nails 5.67E-01 1.82E-02 5.86E-01
Neurological 1.60E-01 2.32E-04 1.60E-01 Neurological 5.44E-02 2.32E-04 5.47E-02
No effects observed 6.29E-06 3.56E-07 6.64E-06 No effects observed 2.56E-05 3.56E-07 2.60E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 3.86E+00 3.10E-02 3.89E+00 Reproductive 3.28E+00 3.03E-02 3.31E+00
Skin 6.66E-03 4.06E-04 7.07E-03 Skin 8.35E-03 4.06E-04 8.76E-03
Thyroid 3.62E-03 3.58E-05 3.66E-03 Thyroid 6.22E-03 3.58E-05 6.26E-03
Vascular 2.80E-04 4.06E-04 6.85E-04 Vascular 2.45E-03 4.06E-04 2.85E-03

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.38E-03 0.00E+00 6.38E-03 Behavioral 5.91E-03 0.00E+00 5.91E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 2.04E-03 0.00E+00 2.04E-03
Blood 5.28E-03 1.45E-03 6.73E-03 Blood 5.96E-03 1.45E-03 7.41E-03
Body Weight 6.10E-07 2.81E-06 3.42E-06 Body Weight 6.10E-07 2.81E-06 3.42E-06
Developmental 4.94E+00 3.20E-02 4.97E+00 Developmental 3.78E+00 3.20E-02 3.81E+00
Eye 3.33E+00 1.64E-02 3.34E+00 Eye 4.80E-01 8.67E-03 4.89E-01
Gastrointestinal 5.47E-05 4.30E-05 9.77E-05 Gastrointestinal 2.35E-02 4.30E-05 2.35E-02
Hair 4.23E-02 2.28E-06 4.23E-02 Hair 1.24E-02 2.28E-06 1.24E-02
Immune 3.34E+00 1.64E-02 3.36E+00 Immune 4.84E-01 8.67E-03 4.92E-01
Kidney 4.37E-04 1.48E-03 1.92E-03 Kidney 4.74E-03 1.48E-03 6.23E-03
Liver 1.15E-01 1.54E-03 1.17E-01 Liver 5.99E-02 1.54E-03 6.14E-02
Mortality 4.87E-03 2.11E-05 4.89E-03 Mortality 2.73E-04 2.11E-05 2.94E-04
Nails 3.33E+00 1.64E-02 3.35E+00 Nails 4.86E-01 8.67E-03 4.94E-01
Neurological 1.60E-01 2.32E-04 1.60E-01 Neurological 5.44E-02 2.32E-04 5.47E-02
No effects observed 6.29E-06 3.56E-07 6.64E-06 No effects observed 2.56E-05 3.56E-07 2.60E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 4.94E+00 3.20E-02 4.97E+00 Reproductive 3.78E+00 3.20E-02 3.81E+00
Skin 6.66E-03 4.06E-04 7.07E-03 Skin 8.35E-03 4.06E-04 8.76E-03
Thyroid 3.62E-03 3.58E-05 3.66E-03 Thyroid 6.22E-03 3.58E-05 6.26E-03
Vascular 2.80E-04 4.06E-04 6.85E-04 Vascular 2.45E-03 4.06E-04 2.85E-03

River Mile 
15-17.4
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TABLE 9.21.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADOLESCENT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) Surface water and tissue risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water and tissue risks/hazards by chemical.

Page 16 of 16

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System (IRIS), including 
both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons 
(PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for 
benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the 
updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 for the following COPCs in 
tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these updates, there are slight changes in the calculated total cancer 
risks and noncancer hazards for tissue from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have 
been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of 
the updated toxicity data and the impact on the BHHRA.
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 6.89E-05 NA 6.89E-05
Sediment Antimony NA NA NA Mortality, Blood 1.28E-05 NA 1.28E-05

Arsenic, total 7.42E-09 2.89E-08 3.63E-08 Skin, Vascular 1.28E-04 5.00E-04 6.28E-04
Benzene 2.37E-14 NA 2.37E-14 Immune 8.39E-10 NA 8.39E-10
Benzo(a)anthracene 1.52E-09 1.54E-08 1.69E-08 NA NA NA NA
Benzo(a)pyrene 2.06E-08 2.09E-07 2.29E-07 NA NA NA NA
Benzo(b)fluoranthene 2.08E-09 2.11E-08 2.32E-08 NA NA NA NA
Benzo(k)fluoranthene 1.15E-10 1.16E-09 1.28E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.54E-11 6.66E-10 7.51E-10 Liver 2.37E-06 1.85E-05 2.09E-05
C2-Benzanthracene/chrysenes 1.63E-11 1.65E-10 1.81E-10 Liver, Kidney 4.33E-07 4.39E-06 4.82E-06
Cadmium, diet NA NA NA Kidney 1.79E-05 5.57E-05 7.35E-05
Chromium, hexavalent 3.00E-09 NA 3.00E-09 None reported 1.55E-05 NA 1.55E-05
Chromium, total NA NA NA No effects observed 4.71E-07 NA 4.71E-07
Chrysene 2.05E-11 2.08E-10 2.28E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.73E-04 NA 1.73E-04
Copper NA NA NA Gastrointestinal 2.29E-05 NA 2.29E-05
Dibenz(a,h)anthracene 2.34E-09 2.37E-08 2.60E-08 NA NA NA NA
Dieldrin 1.00E-10 7.80E-10 8.80E-10 Liver 9.73E-07 7.58E-06 8.56E-06
Indeno(1,2,3-cd)pyrene 1.11E-09 1.13E-08 1.24E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 8.84E-05 NA 8.84E-05
Mercury, inorganic NA NA NA Immune 5.19E-05 NA 5.19E-05
Naphthalene NA NA NA Body Weight 1.55E-07 1.57E-06 1.72E-06
PCBs (non DLC) 1.93E-09 2.11E-08 2.30E-08 Eye, Nails, Immune 7.52E-04 8.20E-03 8.96E-03
PCBs, total 2.03E-09 2.22E-08 2.42E-08 Eye, Nails, Immune 7.91E-04 8.63E-03 9.42E-03
PCB-TEQ 3.77E-09 8.81E-09 1.26E-08 Reproductive, Developmental 2.79E-04 6.52E-04 9.31E-04
TCDD-TEQ 1.35E-07 3.16E-07 4.51E-07 Reproductive, Developmental 1.00E-02 2.34E-02 3.34E-02
Thallium NA NA NA Hair 1.14E-04 NA 1.14E-04
TPH C19-C40 NA NA NA Gastrointestinal 4.38E-06 3.41E-05 3.85E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.46E-04 1.14E-03 1.29E-03
Trichloroethene 7.44E-14 NA 7.44E-14 Thyroid 2.52E-08 NA 2.52E-08
Vanadium NA NA NA Hair 3.51E-05 NA 3.51E-05

RM0-3 Exposure Medium Total (Total PCBs) (a) 1.76E-07 6.50E-07 8.26E-07 1.17E-02 3.38E-02 4.55E-02
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.79E-07 6.58E-07 8.37E-07 1.19E-02 3.40E-02 4.60E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 7.13E-05 NA 7.13E-05

Sediment Antimony NA NA NA Mortality, Blood 3.66E-05 NA 3.66E-05
Arsenic, total 6.44E-09 2.51E-08 3.15E-08 Skin, Vascular 1.11E-04 4.34E-04 5.45E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.62E-09 2.65E-08 2.92E-08 NA NA NA NA
Benzo(a)pyrene 2.21E-08 2.23E-07 2.45E-07 NA NA NA NA
Benzo(b)fluoranthene 2.47E-09 2.50E-08 2.75E-08 NA NA NA NA
Benzo(k)fluoranthene 1.11E-10 1.12E-09 1.23E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 5.50E-10 4.29E-09 4.84E-09 Liver 1.53E-05 1.19E-04 1.34E-04
C2-Benzanthracene/chrysenes 6.36E-11 6.44E-10 7.07E-10 Liver, Kidney 1.69E-06 1.71E-05 1.88E-05
Cadmium, diet NA NA NA Kidney 2.94E-05 9.15E-05 1.21E-04
Chromium, hexavalent 2.08E-09 NA 2.08E-09 None reported 1.08E-05 NA 1.08E-05
Chromium, total NA NA NA No effects observed 5.35E-07 NA 5.35E-07
Chrysene 3.94E-11 3.99E-10 4.39E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.87E-04 NA 1.87E-04
Copper NA NA NA Gastrointestinal 2.79E-05 NA 2.79E-05
Dibenz(a,h)anthracene 2.30E-09 2.33E-08 2.56E-08 NA NA NA NA
Dieldrin 6.66E-11 5.19E-10 5.85E-10 Liver 6.47E-07 5.04E-06 5.69E-06
Indeno(1,2,3-cd)pyrene 1.31E-09 1.32E-08 1.45E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.14E-04 NA 1.14E-04
Mercury, inorganic NA NA NA Immune 5.55E-05 NA 5.55E-05
Naphthalene NA NA NA Body Weight 3.90E-07 3.95E-06 4.33E-06
PCBs (non DLC) 1.06E-09 1.16E-08 1.27E-08 Eye, Nails, Immune 4.14E-04 4.51E-03 4.92E-03
PCBs, total 1.13E-09 1.23E-08 1.34E-08 Eye, Nails, Immune 4.38E-04 4.77E-03 5.21E-03
PCB-TEQ 2.55E-09 5.97E-09 8.52E-09 Reproductive, Developmental 1.89E-04 4.42E-04 6.31E-04
TCDD-TEQ 5.59E-08 1.31E-07 1.87E-07 Reproductive, Developmental 4.14E-03 9.68E-03 1.38E-02
Thallium NA NA NA Hair 1.22E-04 NA 1.22E-04
TPH C19-C40 NA NA NA Gastrointestinal 5.27E-06 4.11E-05 4.64E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.76E-04 1.37E-03 1.54E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 3.54E-05 NA 3.54E-05

RM3-6 Exposure Medium Total (Total PCBs) (a) 9.72E-08 4.86E-07 5.84E-07 5.58E-03 1.65E-02 2.21E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.97E-08 4.92E-07 5.91E-07 5.75E-03 1.67E-02 2.25E-02
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 7.55E-05 NA 7.55E-05

Sediment Antimony NA NA NA Mortality, Blood 2.88E-05 NA 2.88E-05
Arsenic, total 9.50E-09 3.70E-08 4.65E-08 Skin, Vascular 1.64E-04 6.40E-04 8.04E-04
Benzene 1.10E-14 NA 1.10E-14 Immune 3.90E-10 NA 3.90E-10
Benzo(a)anthracene 1.83E-09 1.86E-08 2.04E-08 NA NA NA NA
Benzo(a)pyrene 2.77E-08 2.81E-07 3.09E-07 NA NA NA NA
Benzo(b)fluoranthene 3.43E-09 3.47E-08 3.81E-08 NA NA NA NA
Benzo(k)fluoranthene 1.20E-10 1.21E-09 1.33E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.03E-10 2.36E-09 2.66E-09 Liver 8.42E-06 6.56E-05 7.40E-05
C2-Benzanthracene/chrysenes 3.14E-11 3.18E-10 3.50E-10 Liver, Kidney 8.38E-07 8.48E-06 9.32E-06
Cadmium, diet NA NA NA Kidney 5.26E-05 1.64E-04 2.17E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.18E-06 NA 1.18E-06
Chrysene 2.56E-11 2.59E-10 2.85E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.81E-04 NA 1.81E-04
Copper NA NA NA Gastrointestinal 4.20E-05 NA 4.20E-05
Dibenz(a,h)anthracene 3.86E-09 3.91E-08 4.29E-08 NA NA NA NA
Dieldrin 2.75E-10 2.14E-09 2.42E-09 Liver 2.67E-06 2.08E-05 2.35E-05
Indeno(1,2,3-cd)pyrene 1.47E-09 1.49E-08 1.63E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.51E-04 NA 1.51E-04
Mercury, inorganic NA NA NA Immune 1.01E-04 NA 1.01E-04
Naphthalene NA NA NA Body Weight 9.14E-07 9.26E-06 1.02E-05
PCBs (non DLC) 4.77E-09 5.20E-08 5.68E-08 Eye, Nails, Immune 1.85E-03 2.02E-02 2.21E-02
PCBs, total 5.02E-09 5.47E-08 5.97E-08 Eye, Nails, Immune 1.95E-03 2.13E-02 2.32E-02
PCB-TEQ 8.89E-09 2.08E-08 2.97E-08 Reproductive, Developmental 6.58E-04 1.54E-03 2.20E-03
TCDD-TEQ 1.20E-06 2.81E-06 4.01E-06 Reproductive, Developmental 8.90E-02 2.08E-01 2.97E-01
Thallium NA NA NA Hair 1.38E-04 NA 1.38E-04
TPH C19-C40 NA NA NA Gastrointestinal 7.73E-06 6.02E-05 6.80E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.24E-04 2.52E-03 2.84E-03
Trichloroethene 1.77E-13 NA 1.77E-13 Thyroid 5.99E-08 NA 5.99E-08
Vanadium NA NA NA Hair 4.71E-05 NA 4.71E-05

RM6-9 Exposure Medium Total (Total PCBs) (a) 1.26E-06 3.30E-06 4.55E-06 9.23E-02 2.33E-01 3.25E-01
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.26E-06 3.31E-06 4.58E-06 9.29E-02 2.33E-01 3.26E-01
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 7.85E-05 NA 7.85E-05

Sediment Antimony NA NA NA Mortality, Blood 3.67E-05 NA 3.67E-05
Arsenic, total 1.14E-08 4.43E-08 5.57E-08 Skin, Vascular 1.97E-04 7.66E-04 9.62E-04
Benzene 1.10E-14 NA 1.10E-14 Immune 3.90E-10 NA 3.90E-10
Benzo(a)anthracene 1.94E-09 1.96E-08 2.15E-08 NA NA NA NA
Benzo(a)pyrene 2.31E-08 2.34E-07 2.57E-07 NA NA NA NA
Benzo(b)fluoranthene 2.81E-09 2.84E-08 3.12E-08 NA NA NA NA
Benzo(k)fluoranthene 1.29E-10 1.30E-09 1.43E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.85E-10 3.00E-09 3.39E-09 Liver 1.07E-05 8.33E-05 9.40E-05
C2-Benzanthracene/chrysenes 2.41E-11 2.44E-10 2.69E-10 Liver, Kidney 6.43E-07 6.51E-06 7.15E-06
Cadmium, diet NA NA NA Kidney 7.31E-05 2.28E-04 3.01E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.59E-06 NA 1.59E-06
Chrysene 2.67E-11 2.71E-10 2.97E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.84E-04 NA 1.84E-04
Copper NA NA NA Gastrointestinal 4.61E-05 NA 4.61E-05
Dibenz(a,h)anthracene 2.76E-09 2.80E-08 3.07E-08 NA NA NA NA
Dieldrin 4.03E-10 3.14E-09 3.54E-09 Liver 3.92E-06 3.05E-05 3.45E-05
Indeno(1,2,3-cd)pyrene 1.36E-09 1.38E-08 1.51E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.34E-04 NA 1.34E-04
Mercury, inorganic NA NA NA Immune 1.30E-04 NA 1.30E-04
Naphthalene NA NA NA Body Weight 1.77E-07 1.80E-06 1.97E-06
PCBs (non DLC) 6.38E-09 6.96E-08 7.60E-08 Eye, Nails, Immune 2.48E-03 2.71E-02 2.95E-02
PCBs, total 6.71E-09 7.32E-08 7.99E-08 Eye, Nails, Immune 2.61E-03 2.85E-02 3.11E-02
PCB-TEQ 9.27E-09 2.17E-08 3.09E-08 Reproductive, Developmental 6.87E-04 1.60E-03 2.29E-03
TCDD-TEQ 1.76E-06 4.11E-06 5.86E-06 Reproductive, Developmental 1.30E-01 3.04E-01 4.34E-01
Thallium NA NA NA Hair 1.52E-04 NA 1.52E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.01E-05 7.86E-05 8.87E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.23E-04 3.30E-03 3.72E-03
Trichloroethene 1.24E-13 NA 1.24E-13 Thyroid 4.20E-08 NA 4.20E-08
Vanadium NA NA NA Hair 6.62E-05 NA 6.62E-05

RM6-9East Exposure Medium Total (Total PCBs) (a) 1.81E-06 4.56E-06 6.36E-06 1.34E-01 3.37E-01 4.71E-01
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.82E-06 4.57E-06 6.39E-06 1.35E-01 3.37E-01 4.72E-01
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 5.69E-05 NA 5.69E-05

Sediment Antimony NA NA NA Mortality, Blood 2.98E-05 NA 2.98E-05
Arsenic, total 7.14E-09 2.78E-08 3.50E-08 Skin, Vascular 1.23E-04 4.81E-04 6.04E-04
Benzene 1.44E-14 NA 1.44E-14 Immune 5.09E-10 NA 5.09E-10
Benzo(a)anthracene 2.77E-09 2.80E-08 3.08E-08 NA NA NA NA
Benzo(a)pyrene 2.99E-08 3.03E-07 3.33E-07 NA NA NA NA
Benzo(b)fluoranthene 3.74E-09 3.79E-08 4.16E-08 NA NA NA NA
Benzo(k)fluoranthene 1.76E-10 1.78E-09 1.96E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.69E-10 3.66E-09 4.13E-09 Liver 1.30E-05 1.02E-04 1.15E-04
C2-Benzanthracene/chrysenes 1.61E-11 1.63E-10 1.79E-10 Liver, Kidney 4.29E-07 4.34E-06 4.77E-06
Cadmium, diet NA NA NA Kidney 3.11E-05 9.69E-05 1.28E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 7.87E-07 NA 7.87E-07
Chrysene 2.44E-11 2.47E-10 2.72E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.47E-04 NA 1.47E-04
Copper NA NA NA Gastrointestinal 2.44E-05 NA 2.44E-05
Dibenz(a,h)anthracene 2.55E-09 2.59E-08 2.84E-08 NA NA NA NA
Dieldrin 9.27E-11 7.22E-10 8.15E-10 Liver 9.01E-07 7.02E-06 7.92E-06
Indeno(1,2,3-cd)pyrene 1.15E-09 1.17E-08 1.28E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.39E-04 NA 1.39E-04
Mercury, inorganic NA NA NA Immune 6.09E-05 NA 6.09E-05
Naphthalene NA NA NA Body Weight 1.70E-07 1.72E-06 1.89E-06
PCBs (non DLC) 2.66E-09 2.90E-08 3.17E-08 Eye, Nails, Immune 1.03E-03 1.13E-02 1.23E-02
PCBs, total 2.79E-09 3.04E-08 3.32E-08 Eye, Nails, Immune 1.08E-03 1.18E-02 1.29E-02
PCB-TEQ 5.42E-09 1.27E-08 1.81E-08 Reproductive, Developmental 4.02E-04 9.38E-04 1.34E-03
TCDD-TEQ 2.87E-07 6.70E-07 9.57E-07 Reproductive, Developmental 2.12E-02 4.96E-02 7.09E-02
Thallium NA NA NA Hair 9.71E-05 NA 9.71E-05
TPH C19-C40 NA NA NA Gastrointestinal 4.47E-06 3.49E-05 3.93E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.55E-04 1.21E-03 1.36E-03
Trichloroethene 2.13E-13 NA 2.13E-13 Thyroid 7.19E-08 NA 7.19E-08
Vanadium NA NA NA Hair 3.23E-05 NA 3.23E-05

RM9-12 Exposure Medium Total (Total PCBs) (a) 3.37E-07 1.14E-06 1.48E-06 2.32E-02 6.34E-02 8.66E-02
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-07 1.15E-06 1.50E-06 2.36E-02 6.38E-02 8.74E-02
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 4.87E-05 NA 4.87E-05

Sediment Antimony NA NA NA Mortality, Blood 1.31E-05 NA 1.31E-05
Arsenic, total 2.92E-09 1.14E-08 1.43E-08 Skin, Vascular 5.05E-05 1.97E-04 2.47E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.45E-09 1.46E-08 1.61E-08 NA NA NA NA
Benzo(a)pyrene 1.71E-08 1.73E-07 1.90E-07 NA NA NA NA
Benzo(b)fluoranthene 2.11E-09 2.14E-08 2.35E-08 NA NA NA NA
Benzo(k)fluoranthene 9.73E-11 9.86E-10 1.08E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.22E-10 9.50E-10 1.07E-09 Liver 3.39E-06 2.64E-05 2.98E-05
C2-Benzanthracene/chrysenes 9.34E-12 9.46E-11 1.04E-10 Liver, Kidney 2.49E-07 2.52E-06 2.77E-06
Cadmium, diet NA NA NA Kidney 2.47E-05 7.69E-05 1.02E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.78E-07 NA 2.78E-07
Chrysene 2.03E-11 2.05E-10 2.25E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.31E-04 NA 1.31E-04
Copper NA NA NA Gastrointestinal 1.66E-05 NA 1.66E-05
Dibenz(a,h)anthracene 1.85E-09 1.87E-08 2.06E-08 NA NA NA NA
Dieldrin 8.47E-11 6.60E-10 7.45E-10 Liver 8.23E-07 6.42E-06 7.24E-06
Indeno(1,2,3-cd)pyrene 1.06E-09 1.08E-08 1.18E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.44E-04 NA 1.44E-04
Mercury, inorganic NA NA NA Immune 4.08E-05 NA 4.08E-05
Naphthalene NA NA NA Body Weight 1.11E-07 1.13E-06 1.24E-06
PCBs (non DLC) 2.25E-09 2.45E-08 2.68E-08 Eye, Nails, Immune 8.75E-04 9.54E-03 1.04E-02
PCBs, total 2.33E-09 2.55E-08 2.78E-08 Eye, Nails, Immune 9.08E-04 9.90E-03 1.08E-02
PCB-TEQ 2.23E-09 5.21E-09 7.44E-09 Reproductive, Developmental 1.65E-04 3.86E-04 5.51E-04
TCDD-TEQ 5.43E-08 1.27E-07 1.81E-07 Reproductive, Developmental 4.02E-03 9.40E-03 1.34E-02
Thallium NA NA NA Hair 6.11E-05 NA 6.11E-05
TPH C19-C40 NA NA NA Gastrointestinal 3.76E-06 2.93E-05 3.30E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.12E-04 8.73E-04 9.85E-04
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 3.23E-05 NA 3.23E-05

RM12-15 Exposure Medium Total (Total PCBs) (a) 8.35E-08 4.05E-07 4.89E-07 5.62E-03 2.05E-02 2.61E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.56E-08 4.10E-07 4.95E-07 5.75E-03 2.05E-02 2.63E-02

Page 6 of 16 AECOM

Final

July 2017



TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 2.59E-05 NA 2.59E-05

Sediment Antimony NA NA NA Mortality, Blood 5.81E-05 NA 5.81E-05
Arsenic, total 2.93E-09 1.14E-08 1.44E-08 Skin, Vascular 5.07E-05 1.97E-04 2.48E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.34E-09 2.37E-08 2.60E-08 NA NA NA NA
Benzo(a)pyrene 2.71E-08 2.75E-07 3.02E-07 NA NA NA NA
Benzo(b)fluoranthene 2.71E-09 2.75E-08 3.02E-08 NA NA NA NA
Benzo(k)fluoranthene 1.23E-10 1.24E-09 1.36E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.09E-11 8.49E-11 9.58E-11 Liver 3.03E-07 2.36E-06 2.66E-06
C2-Benzanthracene/chrysenes 1.50E-11 1.52E-10 1.67E-10 Liver, Kidney 4.00E-07 4.05E-06 4.45E-06
Cadmium, diet NA NA NA Kidney 7.31E-06 2.28E-05 3.01E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.12E-07 NA 1.12E-07
Chrysene 2.84E-11 2.87E-10 3.15E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 8.03E-05 NA 8.03E-05
Copper NA NA NA Gastrointestinal 9.68E-06 NA 9.68E-06
Dibenz(a,h)anthracene 4.98E-09 5.05E-08 5.55E-08 NA NA NA NA
Dieldrin 9.00E-11 7.01E-10 7.91E-10 Liver 8.75E-07 6.82E-06 7.69E-06
Indeno(1,2,3-cd)pyrene 1.26E-09 1.28E-08 1.40E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 9.44E-05 NA 9.44E-05
Mercury, inorganic NA NA NA Immune 9.75E-06 NA 9.75E-06
Naphthalene NA NA NA Body Weight 1.39E-07 1.41E-06 1.54E-06
PCBs (non DLC) 8.17E-10 8.91E-09 9.73E-09 Eye, Nails, Immune 3.18E-04 3.46E-03 3.78E-03
PCBs, total 9.09E-10 9.92E-09 1.08E-08 Eye, Nails, Immune 3.54E-04 3.86E-03 4.21E-03
PCB-TEQ 2.20E-09 5.13E-09 7.33E-09 Reproductive, Developmental 1.63E-04 3.80E-04 5.43E-04
TCDD-TEQ 7.58E-10 1.77E-09 2.53E-09 Reproductive, Developmental 5.62E-05 1.31E-04 1.87E-04
Thallium NA NA NA Hair 4.57E-05 NA 4.57E-05
TPH C19-C40 NA NA NA Gastrointestinal 2.76E-06 2.15E-05 2.42E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 9.17E-05 7.14E-04 8.06E-04
Trichloroethene 1.06E-14 NA 1.06E-14 Thyroid 3.60E-09 NA 3.60E-09
Vanadium NA NA NA Hair 1.52E-05 NA 1.52E-05

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 4.33E-08 4.15E-07 4.58E-07 9.03E-04 4.96E-03 5.86E-03
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.54E-08 4.19E-07 4.64E-07 1.03E-03 4.95E-03 5.98E-03
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) (a) 6.07E-10 3.70E-07 3.70E-07 3.11E-05 1.07E-02 1.08E-02
Sitewide Surface Water (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 6.16E-10 3.74E-07 3.74E-07 3.17E-05 1.10E-02 1.10E-02
RME Mixed Fish (d) Exposure Medium Total (Total PCBs) (a) 6.34E-05 NA 6.34E-05 7.57E+00 NA 7.57E+00
RME Mixed Fish (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.69E-05 NA 7.69E-05 8.38E+00 NA 8.38E+00
Crab Muscle/Hepatopancreas (d) Exposure Medium Total (Total PCBs) (a) 4.64E-05 NA 4.64E-05 3.91E+00 NA 3.91E+00
Crab Muscle/Hepatopancreas (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.28E-05 NA 5.28E-05 4.32E+00 NA 4.32E+00

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

RME Mixed Fish Diet (c)

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

Crab Muscle/Hepatopancreas

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3 River Mile 0-3
Total PCBs (a) 6.46E-05 7.63E+00 Total PCBs (a) 4.76E-05 3.96E+00
PCB-TEQ & PCBs (non DLC) (b) 7.81E-05 8.44E+00 PCB-TEQ & PCBs (non DLC) (b) 5.40E-05 4.38E+00

River Mile 3-6 River Mile 3-6
Total PCBs (a) 6.43E-05 7.61E+00 Total PCBs (a) 4.73E-05 3.94E+00
PCB-TEQ & PCBs (non DLC) (b) 7.79E-05 8.42E+00 PCB-TEQ & PCBs (non DLC) (b) 5.38E-05 4.35E+00

River Mile 6-9 River Mile 6-9
Total PCBs (a) 6.83E-05 7.91E+00 Total PCBs (a) 5.13E-05 4.24E+00
PCB-TEQ & PCBs (non DLC) (b) 8.19E-05 8.72E+00 PCB-TEQ & PCBs (non DLC) (b) 5.78E-05 4.66E+00

River Mile 6-9 East Bank River Mile 6-9 East Bank
Total PCBs (a) 7.01E-05 8.06E+00 Total PCBs (a) 5.31E-05 4.39E+00
PCB-TEQ & PCBs (non DLC) (b) 8.37E-05 8.87E+00 PCB-TEQ & PCBs (non DLC) (b) 5.96E-05 4.80E+00

River Mile 9-12 River Mile 9-12
Total PCBs (a) 6.52E-05 7.67E+00 Total PCBs (a) 4.82E-05 4.00E+00
PCB-TEQ & PCBs (non DLC) (b) 7.88E-05 8.48E+00 PCB-TEQ & PCBs (non DLC) (b) 5.47E-05 4.42E+00

River Mile 12-15 River Mile 12-15
Total PCBs (a) 6.42E-05 7.61E+00 Total PCBs (a) 4.73E-05 3.94E+00
PCB-TEQ & PCBs (non DLC) (b) 7.78E-05 8.42E+00 PCB-TEQ & PCBs (non DLC) (b) 5.37E-05 4.36E+00

River Mile 15-17.4 River Mile 15-17.4
Total PCBs (a) 6.42E-05 7.59E+00 Total PCBs (a) 4.72E-05 3.92E+00
PCB-TEQ & PCBs (non DLC) (b) 7.78E-05 8.40E+00 PCB-TEQ & PCBs (non DLC) (b) 5.37E-05 4.34E+00
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 4.65E-03 1.15E-03 5.79E-03 Blood 5.31E-03 1.15E-03 6.46E-03
Body Weight 1.55E-07 1.57E-06 1.72E-06 Body Weight 1.55E-07 1.57E-06 1.72E-06
Developmental 3.77E+00 3.34E-02 3.81E+00 Developmental 3.20E+00 3.34E-02 3.24E+00
Eye 3.48E+00 9.23E-03 3.49E+00 Eye 5.47E-01 9.23E-03 5.56E-01
Gastrointestinal 2.73E-05 3.41E-05 6.14E-05 Gastrointestinal 2.28E-02 3.41E-05 2.29E-02
Hair 4.11E-02 7.59E-07 4.11E-02 Hair 1.19E-02 7.59E-07 1.19E-02
Immune 3.49E+00 9.23E-03 3.50E+00 Immune 5.51E-01 9.23E-03 5.60E-01
Kidney 1.65E-04 1.20E-03 1.36E-03 Kidney 4.36E-03 1.20E-03 5.56E-03
Liver 1.12E-01 1.20E-03 1.13E-01 Liver 5.82E-02 1.20E-03 5.94E-02
Mortality 4.50E-03 7.02E-06 4.51E-03 Mortality 1.46E-05 7.02E-06 2.16E-05
Nails 3.49E+00 9.23E-03 3.50E+00 Nails 5.53E-01 1.80E-02 5.71E-01
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 5.27E-02 7.73E-05 5.27E-02
No effects observed 6.10E-06 1.19E-07 6.22E-06 No effects observed 2.49E-05 1.19E-07 2.51E-05
None reported 1.55E-05 0.00E+00 1.55E-05 None reported 1.55E-05 0.00E+00 1.55E-05
Reproductive 3.77E+00 3.34E-02 3.81E+00 Reproductive 3.20E+00 3.34E-02 3.24E+00
Skin 6.35E-03 5.03E-04 6.86E-03 Skin 8.01E-03 5.03E-04 8.51E-03
Thyroid 3.34E-03 1.19E-05 3.36E-03 Thyroid 5.88E-03 1.19E-05 5.89E-03
Vascular 1.34E-04 5.03E-04 6.37E-04 Vascular 2.25E-03 5.03E-04 2.75E-03

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 4.65E-03 1.15E-03 5.79E-03 Blood 5.31E-03 1.15E-03 6.46E-03
Body Weight 1.55E-07 1.57E-06 1.72E-06 Body Weight 1.55E-07 1.57E-06 1.72E-06
Developmental 4.82E+00 3.44E-02 4.86E+00 Developmental 3.69E+00 3.44E-02 3.73E+00
Eye 3.24E+00 8.78E-03 3.25E+00 Eye 4.67E-01 8.78E-03 4.76E-01
Gastrointestinal 2.73E-05 3.41E-05 6.14E-05 Gastrointestinal 2.28E-02 3.41E-05 2.29E-02
Hair 4.11E-02 7.59E-07 4.11E-02 Hair 1.19E-02 7.59E-07 1.19E-02
Immune 3.26E+00 8.78E-03 3.26E+00 Immune 4.71E-01 8.78E-03 4.80E-01
Kidney 1.65E-04 1.20E-03 1.36E-03 Kidney 4.36E-03 1.20E-03 5.56E-03
Liver 1.12E-01 1.20E-03 1.13E-01 Liver 5.82E-02 1.20E-03 5.94E-02
Mortality 4.50E-03 7.02E-06 4.51E-03 Mortality 1.46E-05 7.02E-06 2.16E-05
Nails 3.25E+00 8.78E-03 3.26E+00 Nails 4.73E-01 8.78E-03 4.82E-01
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 5.27E-02 7.73E-05 5.27E-02
No effects observed 6.10E-06 1.19E-07 6.22E-06 No effects observed 2.49E-05 1.19E-07 2.51E-05
None reported 1.55E-05 0.00E+00 1.55E-05 None reported 1.55E-05 0.00E+00 1.55E-05
Reproductive 4.82E+00 3.44E-02 4.86E+00 Reproductive 3.69E+00 3.44E-02 3.73E+00
Skin 6.35E-03 5.03E-04 6.86E-03 Skin 8.01E-03 5.03E-04 8.51E-03
Thyroid 3.34E-03 1.19E-05 3.36E-03 Thyroid 5.88E-03 1.19E-05 5.89E-03
Vascular 1.34E-04 5.03E-04 6.37E-04 Vascular 2.25E-03 5.03E-04 2.75E-03
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 4.70E-03 1.38E-03 6.07E-03 Blood 5.37E-03 1.38E-03 6.74E-03
Body Weight 3.90E-07 3.95E-06 4.33E-06 Body Weight 3.90E-07 3.95E-06 4.33E-06
Developmental 3.77E+00 1.97E-02 3.79E+00 Developmental 3.20E+00 1.97E-02 3.22E+00
Eye 3.48E+00 5.37E-03 3.49E+00 Eye 5.46E-01 5.37E-03 5.52E-01
Gastrointestinal 3.31E-05 4.11E-05 7.42E-05 Gastrointestinal 2.29E-02 4.11E-05 2.29E-02
Hair 4.11E-02 7.59E-07 4.11E-02 Hair 1.20E-02 7.59E-07 1.20E-02
Immune 3.49E+00 5.37E-03 3.50E+00 Immune 5.50E-01 5.37E-03 5.56E-01
Kidney 2.07E-04 1.48E-03 1.68E-03 Kidney 4.41E-03 1.48E-03 5.88E-03
Liver 1.12E-01 1.54E-03 1.13E-01 Liver 5.82E-02 1.54E-03 5.97E-02
Mortality 4.52E-03 7.02E-06 4.53E-03 Mortality 3.83E-05 7.02E-06 4.54E-05
Nails 3.49E+00 5.37E-03 3.49E+00 Nails 5.52E-01 1.05E-02 5.63E-01
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 5.27E-02 7.73E-05 5.28E-02
No effects observed 6.16E-06 1.19E-07 6.28E-06 No effects observed 2.50E-05 1.19E-07 2.51E-05
None reported 1.08E-05 0.00E+00 1.08E-05 None reported 1.08E-05 0.00E+00 1.08E-05
Reproductive 3.77E+00 1.97E-02 3.79E+00 Reproductive 3.20E+00 1.97E-02 3.22E+00
Skin 6.34E-03 4.37E-04 6.77E-03 Skin 7.99E-03 4.37E-04 8.43E-03
Thyroid 3.36E-03 1.19E-05 3.37E-03 Thyroid 5.89E-03 1.19E-05 5.90E-03
Vascular 1.17E-04 4.37E-04 5.54E-04 Vascular 2.23E-03 4.37E-04 2.67E-03

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 4.70E-03 1.38E-03 6.07E-03 Blood 5.37E-03 1.38E-03 6.74E-03
Body Weight 3.90E-07 3.95E-06 4.33E-06 Body Weight 3.90E-07 3.95E-06 4.33E-06
Developmental 4.82E+00 2.04E-02 4.84E+00 Developmental 3.69E+00 2.04E-02 3.71E+00
Eye 3.24E+00 5.09E-03 3.25E+00 Eye 4.67E-01 5.09E-03 4.72E-01
Gastrointestinal 3.31E-05 4.11E-05 7.42E-05 Gastrointestinal 2.29E-02 4.11E-05 2.29E-02
Hair 4.11E-02 7.59E-07 4.11E-02 Hair 1.20E-02 7.59E-07 1.20E-02
Immune 3.25E+00 5.09E-03 3.26E+00 Immune 4.71E-01 5.09E-03 4.76E-01
Kidney 2.07E-04 1.48E-03 1.68E-03 Kidney 4.41E-03 1.48E-03 5.88E-03
Liver 1.12E-01 1.54E-03 1.13E-01 Liver 5.82E-02 1.54E-03 5.97E-02
Mortality 4.52E-03 7.02E-06 4.53E-03 Mortality 3.83E-05 7.02E-06 4.54E-05
Nails 3.25E+00 5.09E-03 3.25E+00 Nails 4.73E-01 5.09E-03 4.78E-01
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 5.27E-02 7.73E-05 5.28E-02
No effects observed 6.16E-06 1.19E-07 6.28E-06 No effects observed 2.50E-05 1.19E-07 2.51E-05
None reported 1.08E-05 0.00E+00 1.08E-05 None reported 1.08E-05 0.00E+00 1.08E-05
Reproductive 4.82E+00 2.04E-02 4.84E+00 Reproductive 3.69E+00 2.04E-02 3.71E+00
Skin 6.34E-03 4.37E-04 6.77E-03 Skin 7.99E-03 4.37E-04 8.43E-03
Thyroid 3.36E-03 1.19E-05 3.37E-03 Thyroid 5.89E-03 1.19E-05 5.90E-03
Vascular 1.17E-04 4.37E-04 5.54E-04 Vascular 2.23E-03 4.37E-04 2.67E-03

River Mile 
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 4.84E-03 2.53E-03 7.37E-03 Blood 5.51E-03 2.53E-03 8.03E-03
Body Weight 9.14E-07 9.26E-06 1.02E-05 Body Weight 9.14E-07 9.26E-06 1.02E-05
Developmental 3.85E+00 2.18E-01 4.07E+00 Developmental 3.28E+00 2.18E-01 3.50E+00
Eye 3.48E+00 2.19E-02 3.50E+00 Eye 5.48E-01 2.19E-02 5.70E-01
Gastrointestinal 4.97E-05 6.02E-05 1.10E-04 Gastrointestinal 2.29E-02 6.02E-05 2.29E-02
Hair 4.12E-02 7.59E-07 4.12E-02 Hair 1.20E-02 7.59E-07 1.20E-02
Immune 3.50E+00 2.19E-02 3.52E+00 Immune 5.52E-01 2.19E-02 5.74E-01
Kidney 3.77E-04 2.69E-03 3.07E-03 Kidney 4.58E-03 2.69E-03 7.27E-03
Liver 1.12E-01 2.64E-03 1.15E-01 Liver 5.83E-02 2.64E-03 6.10E-02
Mortality 4.52E-03 7.02E-06 4.52E-03 Mortality 3.06E-05 7.02E-06 3.76E-05
Nails 3.49E+00 2.19E-02 3.51E+00 Nails 5.54E-01 4.27E-02 5.96E-01
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 5.27E-02 7.73E-05 5.28E-02
No effects observed 6.80E-06 1.19E-07 6.92E-06 No effects observed 2.57E-05 1.19E-07 2.58E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 3.85E+00 2.18E-01 4.07E+00 Reproductive 3.28E+00 2.18E-01 3.50E+00
Skin 6.39E-03 6.43E-04 7.03E-03 Skin 8.04E-03 6.43E-04 8.69E-03
Thyroid 3.35E-03 1.19E-05 3.36E-03 Thyroid 5.88E-03 1.19E-05 5.89E-03
Vascular 1.70E-04 6.43E-04 8.13E-04 Vascular 2.28E-03 6.43E-04 2.93E-03

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 4.84E-03 2.53E-03 7.37E-03 Blood 5.51E-03 2.53E-03 8.03E-03
Body Weight 9.14E-07 9.26E-06 1.02E-05 Body Weight 9.14E-07 9.26E-06 1.02E-05
Developmental 4.90E+00 2.20E-01 5.12E+00 Developmental 3.77E+00 2.20E-01 3.99E+00
Eye 3.24E+00 2.08E-02 3.26E+00 Eye 4.68E-01 2.08E-02 4.89E-01
Gastrointestinal 4.97E-05 6.02E-05 1.10E-04 Gastrointestinal 2.29E-02 6.02E-05 2.29E-02
Hair 4.12E-02 7.59E-07 4.12E-02 Hair 1.20E-02 7.59E-07 1.20E-02
Immune 3.26E+00 2.08E-02 3.28E+00 Immune 4.72E-01 2.08E-02 4.93E-01
Kidney 3.77E-04 2.69E-03 3.07E-03 Kidney 4.58E-03 2.69E-03 7.27E-03
Liver 1.12E-01 2.64E-03 1.15E-01 Liver 5.83E-02 2.64E-03 6.10E-02
Mortality 4.52E-03 7.02E-06 4.52E-03 Mortality 3.06E-05 7.02E-06 3.76E-05
Nails 3.25E+00 2.08E-02 3.27E+00 Nails 4.74E-01 2.08E-02 4.95E-01
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 5.27E-02 7.73E-05 5.28E-02
No effects observed 6.80E-06 1.19E-07 6.92E-06 No effects observed 2.57E-05 1.19E-07 2.58E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 4.90E+00 2.20E-01 5.12E+00 Reproductive 3.77E+00 2.20E-01 3.99E+00
Skin 6.39E-03 6.43E-04 7.03E-03 Skin 8.04E-03 6.43E-04 8.69E-03
Thyroid 3.35E-03 1.19E-05 3.36E-03 Thyroid 5.88E-03 1.19E-05 5.89E-03
Vascular 1.70E-04 6.43E-04 8.13E-04 Vascular 2.28E-03 6.43E-04 2.93E-03
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 4.95E-03 3.30E-03 8.25E-03 Blood 5.61E-03 3.30E-03 8.92E-03
Body Weight 1.77E-07 1.80E-06 1.97E-06 Body Weight 1.77E-07 1.80E-06 1.97E-06
Developmental 3.90E+00 3.14E-01 4.21E+00 Developmental 3.32E+00 3.14E-01 3.64E+00
Eye 3.48E+00 2.91E-02 3.51E+00 Eye 5.49E-01 2.91E-02 5.78E-01
Gastrointestinal 5.62E-05 7.86E-05 1.35E-04 Gastrointestinal 2.29E-02 7.86E-05 2.30E-02
Hair 4.12E-02 7.59E-07 4.12E-02 Hair 1.20E-02 7.59E-07 1.20E-02
Immune 3.50E+00 2.91E-02 3.52E+00 Immune 5.53E-01 2.91E-02 5.82E-01
Kidney 4.97E-04 3.53E-03 4.03E-03 Kidney 4.70E-03 3.53E-03 8.23E-03
Liver 1.12E-01 3.44E-03 1.16E-01 Liver 5.84E-02 3.44E-03 6.19E-02
Mortality 4.52E-03 7.02E-06 4.53E-03 Mortality 3.85E-05 7.02E-06 4.55E-05
Nails 3.49E+00 2.91E-02 3.52E+00 Nails 5.54E-01 2.91E-02 5.83E-01
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 5.27E-02 7.73E-05 5.28E-02
No effects observed 7.22E-06 1.19E-07 7.34E-06 No effects observed 2.61E-05 1.19E-07 2.62E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 3.90E+00 3.14E-01 4.21E+00 Reproductive 3.32E+00 3.14E-01 3.64E+00
Skin 6.42E-03 7.69E-04 7.19E-03 Skin 8.07E-03 7.69E-04 8.84E-03
Thyroid 3.36E-03 1.19E-05 3.37E-03 Thyroid 5.89E-03 1.19E-05 5.90E-03
Vascular 2.02E-04 7.69E-04 9.71E-04 Vascular 2.31E-03 7.69E-04 3.08E-03

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 4.95E-03 3.30E-03 8.25E-03 Blood 5.61E-03 3.30E-03 8.92E-03
Body Weight 1.77E-07 1.80E-06 1.97E-06 Body Weight 1.77E-07 1.80E-06 1.97E-06
Developmental 4.94E+00 3.16E-01 5.26E+00 Developmental 3.82E+00 3.16E-01 4.13E+00
Eye 3.24E+00 2.76E-02 3.27E+00 Eye 4.69E-01 2.76E-02 4.97E-01
Gastrointestinal 5.62E-05 7.86E-05 1.35E-04 Gastrointestinal 2.29E-02 7.86E-05 2.30E-02
Hair 4.12E-02 7.59E-07 4.12E-02 Hair 1.20E-02 7.59E-07 1.20E-02
Immune 3.26E+00 2.76E-02 3.28E+00 Immune 4.73E-01 2.76E-02 5.01E-01
Kidney 4.97E-04 3.53E-03 4.03E-03 Kidney 4.70E-03 3.53E-03 8.23E-03
Liver 1.12E-01 3.44E-03 1.16E-01 Liver 5.84E-02 3.44E-03 6.19E-02
Mortality 4.52E-03 7.02E-06 4.53E-03 Mortality 3.85E-05 7.02E-06 4.55E-05
Nails 3.25E+00 2.76E-02 3.28E+00 Nails 4.75E-01 2.76E-02 5.02E-01
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 5.27E-02 7.73E-05 5.28E-02
No effects observed 7.22E-06 1.19E-07 7.34E-06 No effects observed 2.61E-05 1.19E-07 2.62E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 4.94E+00 3.16E-01 5.26E+00 Reproductive 3.82E+00 3.16E-01 4.13E+00
Skin 6.42E-03 7.69E-04 7.19E-03 Skin 8.07E-03 7.69E-04 8.84E-03
Thyroid 3.36E-03 1.19E-05 3.37E-03 Thyroid 5.89E-03 1.19E-05 5.90E-03
Vascular 2.02E-04 7.69E-04 9.71E-04 Vascular 2.31E-03 7.69E-04 3.08E-03
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 4.67E-03 1.22E-03 5.89E-03 Blood 5.34E-03 1.22E-03 6.55E-03
Body Weight 1.70E-07 1.72E-06 1.89E-06 Body Weight 1.70E-07 1.72E-06 1.89E-06
Developmental 3.79E+00 5.96E-02 3.85E+00 Developmental 3.21E+00 5.96E-02 3.27E+00
Eye 3.48E+00 1.24E-02 3.49E+00 Eye 5.47E-01 1.24E-02 5.60E-01
Gastrointestinal 2.89E-05 3.49E-05 6.38E-05 Gastrointestinal 2.28E-02 3.49E-05 2.29E-02
Hair 4.11E-02 7.59E-07 4.11E-02 Hair 1.19E-02 7.59E-07 1.19E-02
Immune 3.49E+00 1.24E-02 3.51E+00 Immune 5.51E-01 1.24E-02 5.63E-01
Kidney 1.87E-04 1.31E-03 1.50E-03 Kidney 4.39E-03 1.31E-03 5.70E-03
Liver 1.12E-01 1.35E-03 1.13E-01 Liver 5.82E-02 1.35E-03 5.95E-02
Mortality 4.52E-03 7.02E-06 4.52E-03 Mortality 3.16E-05 7.02E-06 3.86E-05
Nails 3.49E+00 1.24E-02 3.50E+00 Nails 5.53E-01 2.43E-02 5.77E-01
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 5.27E-02 7.73E-05 5.28E-02
No effects observed 6.41E-06 1.19E-07 6.53E-06 No effects observed 2.53E-05 1.19E-07 2.54E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 3.79E+00 5.96E-02 3.85E+00 Reproductive 3.21E+00 5.96E-02 3.27E+00
Skin 6.35E-03 4.84E-04 6.83E-03 Skin 8.00E-03 4.84E-04 8.49E-03
Thyroid 3.32E-03 1.19E-05 3.33E-03 Thyroid 5.85E-03 1.19E-05 5.86E-03
Vascular 1.29E-04 4.84E-04 6.13E-04 Vascular 2.24E-03 4.84E-04 2.73E-03

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 4.67E-03 1.22E-03 5.89E-03 Blood 5.34E-03 1.22E-03 6.55E-03
Body Weight 1.70E-07 1.72E-06 1.89E-06 Body Weight 1.70E-07 1.72E-06 1.89E-06
Developmental 4.83E+00 6.09E-02 4.90E+00 Developmental 3.71E+00 6.09E-02 3.77E+00
Eye 3.24E+00 1.19E-02 3.25E+00 Eye 4.68E-01 1.19E-02 4.79E-01
Gastrointestinal 2.89E-05 3.49E-05 6.38E-05 Gastrointestinal 2.28E-02 3.49E-05 2.29E-02
Hair 4.11E-02 7.59E-07 4.11E-02 Hair 1.19E-02 7.59E-07 1.19E-02
Immune 3.26E+00 1.19E-02 3.27E+00 Immune 4.71E-01 1.19E-02 4.83E-01
Kidney 1.87E-04 1.31E-03 1.50E-03 Kidney 4.39E-03 1.31E-03 5.70E-03
Liver 1.12E-01 1.35E-03 1.13E-01 Liver 5.82E-02 1.35E-03 5.95E-02
Mortality 4.52E-03 7.02E-06 4.52E-03 Mortality 3.16E-05 7.02E-06 3.86E-05
Nails 3.25E+00 1.19E-02 3.26E+00 Nails 4.73E-01 1.19E-02 4.85E-01
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 5.27E-02 7.73E-05 5.28E-02
No effects observed 6.41E-06 1.19E-07 6.53E-06 No effects observed 2.53E-05 1.19E-07 2.54E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 4.83E+00 6.09E-02 4.90E+00 Reproductive 3.71E+00 6.09E-02 3.77E+00
Skin 6.35E-03 4.84E-04 6.83E-03 Skin 8.00E-03 4.84E-04 8.49E-03
Thyroid 3.32E-03 1.19E-05 3.33E-03 Thyroid 5.85E-03 1.19E-05 5.86E-03
Vascular 1.29E-04 4.84E-04 6.13E-04 Vascular 2.24E-03 4.84E-04 2.73E-03

River Mile 
9-12
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 4.61E-03 8.80E-04 5.49E-03 Blood 5.28E-03 8.80E-04 6.16E-03
Body Weight 1.11E-07 1.13E-06 1.24E-06 Body Weight 1.11E-07 1.13E-06 1.24E-06
Developmental 3.77E+00 1.94E-02 3.79E+00 Developmental 3.20E+00 1.94E-02 3.22E+00
Eye 3.48E+00 1.05E-02 3.49E+00 Eye 5.47E-01 1.05E-02 5.57E-01
Gastrointestinal 2.04E-05 2.93E-05 4.96E-05 Gastrointestinal 2.28E-02 2.93E-05 2.29E-02
Hair 4.11E-02 7.59E-07 4.11E-02 Hair 1.19E-02 7.59E-07 1.19E-02
Immune 3.49E+00 1.05E-02 3.50E+00 Immune 5.51E-01 1.05E-02 5.61E-01
Kidney 1.37E-04 9.53E-04 1.09E-03 Kidney 4.34E-03 9.53E-04 5.29E-03
Liver 1.12E-01 9.36E-04 1.13E-01 Liver 5.81E-02 9.36E-04 5.91E-02
Mortality 4.50E-03 7.02E-06 4.51E-03 Mortality 1.49E-05 7.02E-06 2.19E-05
Nails 3.49E+00 1.05E-02 3.50E+00 Nails 5.53E-01 2.06E-02 5.73E-01
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 5.27E-02 7.73E-05 5.28E-02
No effects observed 5.90E-06 1.19E-07 6.02E-06 No effects observed 2.48E-05 1.19E-07 2.49E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 3.77E+00 1.94E-02 3.79E+00 Reproductive 3.20E+00 1.94E-02 3.22E+00
Skin 6.28E-03 2.00E-04 6.48E-03 Skin 7.93E-03 2.00E-04 8.13E-03
Thyroid 3.30E-03 1.19E-05 3.31E-03 Thyroid 5.83E-03 1.19E-05 5.84E-03
Vascular 5.61E-05 2.00E-04 2.56E-04 Vascular 2.17E-03 2.00E-04 2.37E-03

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 4.61E-03 8.80E-04 5.49E-03 Blood 5.28E-03 8.80E-04 6.16E-03
Body Weight 1.11E-07 1.13E-06 1.24E-06 Body Weight 1.11E-07 1.13E-06 1.24E-06
Developmental 4.82E+00 2.01E-02 4.84E+00 Developmental 3.69E+00 2.01E-02 3.71E+00
Eye 3.24E+00 1.01E-02 3.25E+00 Eye 4.67E-01 1.01E-02 4.77E-01
Gastrointestinal 2.04E-05 2.93E-05 4.96E-05 Gastrointestinal 2.28E-02 2.93E-05 2.29E-02
Hair 4.11E-02 7.59E-07 4.11E-02 Hair 1.19E-02 7.59E-07 1.19E-02
Immune 3.26E+00 1.01E-02 3.27E+00 Immune 4.71E-01 1.01E-02 4.81E-01
Kidney 1.37E-04 9.53E-04 1.09E-03 Kidney 4.34E-03 9.53E-04 5.29E-03
Liver 1.12E-01 9.36E-04 1.13E-01 Liver 5.81E-02 9.36E-04 5.91E-02
Mortality 4.50E-03 7.02E-06 4.51E-03 Mortality 1.49E-05 7.02E-06 2.19E-05
Nails 3.25E+00 1.01E-02 3.26E+00 Nails 4.73E-01 1.01E-02 4.83E-01
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 5.27E-02 7.73E-05 5.28E-02
No effects observed 5.90E-06 1.19E-07 6.02E-06 No effects observed 2.48E-05 1.19E-07 2.49E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 4.82E+00 2.01E-02 4.84E+00 Reproductive 3.69E+00 2.01E-02 3.71E+00
Skin 6.28E-03 2.00E-04 6.48E-03 Skin 7.93E-03 2.00E-04 8.13E-03
Thyroid 3.30E-03 1.19E-05 3.31E-03 Thyroid 5.83E-03 1.19E-05 5.84E-03
Vascular 5.61E-05 2.00E-04 2.56E-04 Vascular 2.17E-03 2.00E-04 2.37E-03

River Mile 
12-15
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

RME Mixed Fish Diet (Total PCBs) (a)
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 4.64E-03 7.22E-04 5.36E-03 Blood 5.30E-03 7.22E-04 6.02E-03
Body Weight 1.39E-07 1.41E-06 1.54E-06 Body Weight 1.39E-07 1.41E-06 1.54E-06
Developmental 3.76E+00 1.01E-02 3.78E+00 Developmental 3.19E+00 1.01E-02 3.20E+00
Eye 3.48E+00 4.46E-03 3.49E+00 Eye 5.46E-01 4.46E-03 5.51E-01
Gastrointestinal 1.24E-05 2.15E-05 3.39E-05 Gastrointestinal 2.28E-02 2.15E-05 2.29E-02
Hair 4.10E-02 7.59E-07 4.10E-02 Hair 1.19E-02 7.59E-07 1.19E-02
Immune 3.49E+00 4.46E-03 3.50E+00 Immune 5.50E-01 4.46E-03 5.55E-01
Kidney 9.94E-05 7.41E-04 8.41E-04 Kidney 4.30E-03 7.41E-04 5.04E-03
Liver 1.12E-01 7.55E-04 1.13E-01 Liver 5.81E-02 7.55E-04 5.89E-02
Mortality 4.54E-03 7.02E-06 4.55E-03 Mortality 5.99E-05 7.02E-06 6.69E-05
Nails 3.49E+00 4.46E-03 3.49E+00 Nails 5.52E-01 8.50E-03 5.61E-01
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 5.26E-02 7.73E-05 5.27E-02
No effects observed 5.74E-06 1.19E-07 5.86E-06 No effects observed 2.46E-05 1.19E-07 2.47E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 3.76E+00 1.01E-02 3.78E+00 Reproductive 3.19E+00 1.01E-02 3.20E+00
Skin 6.28E-03 2.01E-04 6.48E-03 Skin 7.93E-03 2.01E-04 8.13E-03
Thyroid 3.25E-03 1.19E-05 3.26E-03 Thyroid 5.78E-03 1.19E-05 5.79E-03
Vascular 5.64E-05 2.01E-04 2.57E-04 Vascular 2.17E-03 2.01E-04 2.37E-03

RME Mixed Fish Diet PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas PCB-TEQ & PCBs (non DLC) (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 6.22E-03 0.00E+00 6.22E-03 Behavioral 5.76E-03 0.00E+00 5.76E-03
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 1.99E-03 0.00E+00 1.99E-03
Blood 4.64E-03 7.22E-04 5.36E-03 Blood 5.30E-03 7.22E-04 6.02E-03
Body Weight 1.39E-07 1.41E-06 1.54E-06 Body Weight 1.39E-07 1.41E-06 1.54E-06
Developmental 4.81E+00 1.08E-02 4.82E+00 Developmental 3.68E+00 1.08E-02 3.70E+00
Eye 3.24E+00 4.04E-03 3.25E+00 Eye 4.67E-01 4.04E-03 4.71E-01
Gastrointestinal 1.24E-05 2.15E-05 3.39E-05 Gastrointestinal 2.28E-02 2.15E-05 2.29E-02
Hair 4.10E-02 7.59E-07 4.10E-02 Hair 1.19E-02 7.59E-07 1.19E-02
Immune 3.25E+00 4.04E-03 3.26E+00 Immune 4.71E-01 4.04E-03 4.75E-01
Kidney 9.94E-05 7.41E-04 8.41E-04 Kidney 4.30E-03 7.41E-04 5.04E-03
Liver 1.12E-01 7.55E-04 1.13E-01 Liver 5.81E-02 7.55E-04 5.89E-02
Mortality 4.54E-03 7.02E-06 4.55E-03 Mortality 5.99E-05 7.02E-06 6.69E-05
Nails 3.25E+00 4.04E-03 3.25E+00 Nails 4.73E-01 4.04E-03 4.77E-01
Neurological 1.56E-01 7.73E-05 1.56E-01 Neurological 5.26E-02 7.73E-05 5.27E-02
No effects observed 5.74E-06 1.19E-07 5.86E-06 No effects observed 2.46E-05 1.19E-07 2.47E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 4.81E+00 1.08E-02 4.82E+00 Reproductive 3.68E+00 1.08E-02 3.70E+00
Skin 6.28E-03 2.01E-04 6.48E-03 Skin 7.93E-03 2.01E-04 8.13E-03
Thyroid 3.25E-03 1.19E-05 3.26E-03 Thyroid 5.78E-03 1.19E-05 5.79E-03
Vascular 5.64E-05 2.01E-04 2.57E-04 Vascular 2.17E-03 2.01E-04 2.37E-03

River Mile 
15-17.4
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TABLE 9.22.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER ADULT -  ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
(d) Surface water and tissue risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water and tissue risks/hazards by chemical.

Page 16 of 16

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System (IRIS), including 
both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons 
(PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for 
benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of the 
updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 for the following COPCs in 
tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these updates, there are slight changes in the calculated total cancer 
risks and noncancer hazards for tissue from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have 
been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this BHHRA. Appendix O provides a summary of 
the updated toxicity data and the impact on the BHHRA.
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TABLE 9.23.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA
Sediment Antimony NA NA NA

Arsenic, total 7.42E-09 2.89E-08 3.63E-08
Benzene 2.37E-14 NA 2.37E-14
Benzo(a)anthracene 1.52E-09 1.54E-08 1.69E-08
Benzo(a)pyrene 2.06E-08 2.09E-07 2.29E-07
Benzo(b)fluoranthene 2.08E-09 2.11E-08 2.32E-08
Benzo(k)fluoranthene 1.15E-10 1.16E-09 1.28E-09
Bis(2-ethylhexyl) phthalate 8.54E-11 6.66E-10 7.51E-10
C2-Benzanthracene/chrysenes 1.63E-11 1.65E-10 1.81E-10
Cadmium, diet NA NA NA
Chromium, hexavalent 3.00E-09 NA 3.00E-09
Chromium, total NA NA NA
Chrysene 2.05E-11 2.08E-10 2.28E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.34E-09 2.37E-08 2.60E-08
Dieldrin 1.00E-10 7.80E-10 8.80E-10
Indeno(1,2,3-cd)pyrene 1.11E-09 1.13E-08 1.24E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.93E-09 2.11E-08 2.30E-08
PCBs, total 2.03E-09 2.22E-08 2.42E-08
PCB-TEQ 3.77E-09 8.81E-09 1.26E-08
TCDD-TEQ 1.35E-07 3.16E-07 4.51E-07
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 7.44E-14 NA 7.44E-14
Vanadium NA NA NA

RM0-3 Exposure Medium Total (Total PCBs) (a) 1.76E-07 6.50E-07 8.26E-07
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.79E-07 6.58E-07 8.37E-07

Carcinogenic Risk
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TABLE 9.23.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total

Carcinogenic Risk

Sediment Accessible RM3-6
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 6.44E-09 2.51E-08 3.15E-08
Benzene NA NA NA
Benzo(a)anthracene 2.62E-09 2.65E-08 2.92E-08
Benzo(a)pyrene 2.21E-08 2.23E-07 2.45E-07
Benzo(b)fluoranthene 2.47E-09 2.50E-08 2.75E-08
Benzo(k)fluoranthene 1.11E-10 1.12E-09 1.23E-09
Bis(2-ethylhexyl) phthalate 5.50E-10 4.29E-09 4.84E-09
C2-Benzanthracene/chrysenes 6.36E-11 6.44E-10 7.07E-10
Cadmium, diet NA NA NA
Chromium, hexavalent 2.08E-09 NA 2.08E-09
Chromium, total NA NA NA
Chrysene 3.94E-11 3.99E-10 4.39E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.30E-09 2.33E-08 2.56E-08
Dieldrin 6.66E-11 5.19E-10 5.85E-10
Indeno(1,2,3-cd)pyrene 1.31E-09 1.32E-08 1.45E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.06E-09 1.16E-08 1.27E-08
PCBs, total 1.13E-09 1.23E-08 1.34E-08
PCB-TEQ 2.55E-09 5.97E-09 8.52E-09
TCDD-TEQ 5.59E-08 1.31E-07 1.87E-07
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene NA NA NA
Vanadium NA NA NA

RM3-6 Exposure Medium Total (Total PCBs) (a) 9.72E-08 4.86E-07 5.84E-07
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.97E-08 4.92E-07 5.91E-07
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TABLE 9.23.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total

Carcinogenic Risk

Sediment Accessible RM6-9
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 9.50E-09 3.70E-08 4.65E-08
Benzene 1.10E-14 NA 1.10E-14
Benzo(a)anthracene 1.83E-09 1.86E-08 2.04E-08
Benzo(a)pyrene 2.77E-08 2.81E-07 3.09E-07
Benzo(b)fluoranthene 3.43E-09 3.47E-08 3.81E-08
Benzo(k)fluoranthene 1.20E-10 1.21E-09 1.33E-09
Bis(2-ethylhexyl) phthalate 3.03E-10 2.36E-09 2.66E-09
C2-Benzanthracene/chrysenes 3.14E-11 3.18E-10 3.50E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.56E-11 2.59E-10 2.85E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 3.86E-09 3.91E-08 4.29E-08
Dieldrin 2.75E-10 2.14E-09 2.42E-09
Indeno(1,2,3-cd)pyrene 1.47E-09 1.49E-08 1.63E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 4.77E-09 5.20E-08 5.68E-08
PCBs, total 5.02E-09 5.47E-08 5.97E-08
PCB-TEQ 8.89E-09 2.08E-08 2.97E-08
TCDD-TEQ 1.20E-06 2.81E-06 4.01E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.77E-13 NA 1.77E-13
Vanadium NA NA NA

RM6-9 Exposure Medium Total (Total PCBs) (a) 1.26E-06 3.30E-06 4.55E-06
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.26E-06 3.31E-06 4.58E-06
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TABLE 9.23.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total

Carcinogenic Risk

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 1.14E-08 4.43E-08 5.57E-08
Benzene 1.10E-14 NA 1.10E-14
Benzo(a)anthracene 1.94E-09 1.96E-08 2.15E-08
Benzo(a)pyrene 2.31E-08 2.34E-07 2.57E-07
Benzo(b)fluoranthene 2.81E-09 2.84E-08 3.12E-08
Benzo(k)fluoranthene 1.29E-10 1.30E-09 1.43E-09
Bis(2-ethylhexyl) phthalate 3.85E-10 3.00E-09 3.39E-09
C2-Benzanthracene/chrysenes 2.41E-11 2.44E-10 2.69E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.67E-11 2.71E-10 2.97E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.76E-09 2.80E-08 3.07E-08
Dieldrin 4.03E-10 3.14E-09 3.54E-09
Indeno(1,2,3-cd)pyrene 1.36E-09 1.38E-08 1.51E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 6.38E-09 6.96E-08 7.60E-08
PCBs, total 6.71E-09 7.32E-08 7.99E-08
PCB-TEQ 9.27E-09 2.17E-08 3.09E-08
TCDD-TEQ 1.76E-06 4.11E-06 5.86E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.24E-13 NA 1.24E-13
Vanadium NA NA NA

RM6-9East Exposure Medium Total (Total PCBs) (a) 1.81E-06 4.56E-06 6.36E-06
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.82E-06 4.57E-06 6.39E-06
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TABLE 9.23.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total

Carcinogenic Risk

Sediment Accessible RM9-12
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 7.14E-09 2.78E-08 3.50E-08
Benzene 1.44E-14 NA 1.44E-14
Benzo(a)anthracene 2.77E-09 2.80E-08 3.08E-08
Benzo(a)pyrene 2.99E-08 3.03E-07 3.33E-07
Benzo(b)fluoranthene 3.74E-09 3.79E-08 4.16E-08
Benzo(k)fluoranthene 1.76E-10 1.78E-09 1.96E-09
Bis(2-ethylhexyl) phthalate 4.69E-10 3.66E-09 4.13E-09
C2-Benzanthracene/chrysenes 1.61E-11 1.63E-10 1.79E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.44E-11 2.47E-10 2.72E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.55E-09 2.59E-08 2.84E-08
Dieldrin 9.27E-11 7.22E-10 8.15E-10
Indeno(1,2,3-cd)pyrene 1.15E-09 1.17E-08 1.28E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 2.66E-09 2.90E-08 3.17E-08
PCBs, total 2.79E-09 3.04E-08 3.32E-08
PCB-TEQ 5.42E-09 1.27E-08 1.81E-08
TCDD-TEQ 2.87E-07 6.70E-07 9.57E-07
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 2.13E-13 NA 2.13E-13
Vanadium NA NA NA

RM9-12 Exposure Medium Total (Total PCBs) (a) 3.37E-07 1.14E-06 1.48E-06
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-07 1.15E-06 1.50E-06
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TABLE 9.23.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total

Carcinogenic Risk

Sediment Accessible RM12-15
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.92E-09 1.14E-08 1.43E-08
Benzene NA NA NA
Benzo(a)anthracene 1.45E-09 1.46E-08 1.61E-08
Benzo(a)pyrene 1.71E-08 1.73E-07 1.90E-07
Benzo(b)fluoranthene 2.11E-09 2.14E-08 2.35E-08
Benzo(k)fluoranthene 9.73E-11 9.86E-10 1.08E-09
Bis(2-ethylhexyl) phthalate 1.22E-10 9.50E-10 1.07E-09
C2-Benzanthracene/chrysenes 9.34E-12 9.46E-11 1.04E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.03E-11 2.05E-10 2.25E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 1.85E-09 1.87E-08 2.06E-08
Dieldrin 8.47E-11 6.60E-10 7.45E-10
Indeno(1,2,3-cd)pyrene 1.06E-09 1.08E-08 1.18E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 2.25E-09 2.45E-08 2.68E-08
PCBs, total 2.33E-09 2.55E-08 2.78E-08
PCB-TEQ 2.23E-09 5.21E-09 7.44E-09
TCDD-TEQ 5.43E-08 1.27E-07 1.81E-07
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene NA NA NA
Vanadium NA NA NA

RM12-15 Exposure Medium Total (Total PCBs) (a) 8.35E-08 4.05E-07 4.89E-07
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.56E-08 4.10E-07 4.95E-07
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TABLE 9.23.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total

Carcinogenic Risk

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.93E-09 1.14E-08 1.44E-08
Benzene NA NA NA
Benzo(a)anthracene 2.34E-09 2.37E-08 2.60E-08
Benzo(a)pyrene 2.71E-08 2.75E-07 3.02E-07
Benzo(b)fluoranthene 2.71E-09 2.75E-08 3.02E-08
Benzo(k)fluoranthene 1.23E-10 1.24E-09 1.36E-09
Bis(2-ethylhexyl) phthalate 1.09E-11 8.49E-11 9.58E-11
C2-Benzanthracene/chrysenes 1.50E-11 1.52E-10 1.67E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.84E-11 2.87E-10 3.15E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 4.98E-09 5.05E-08 5.55E-08
Dieldrin 9.00E-11 7.01E-10 7.91E-10
Indeno(1,2,3-cd)pyrene 1.26E-09 1.28E-08 1.40E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 8.17E-10 8.91E-09 9.73E-09
PCBs, total 9.09E-10 9.92E-09 1.08E-08
PCB-TEQ 2.20E-09 5.13E-09 7.33E-09
TCDD-TEQ 7.58E-10 1.77E-09 2.53E-09
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.06E-14 NA 1.06E-14
Vanadium NA NA NA

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 4.33E-08 4.15E-07 4.58E-07
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.54E-08 4.19E-07 4.64E-07

Page 7 of 8 AECOM

Final

July 2017



TABLE 9.23.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ANGLER (COMBINED ADULT/CHILD) - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population: Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure

Routes Total

Carcinogenic Risk

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) (a) 6.07E-10 3.70E-07 3.70E-07
Sitewide Surface Water (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 6.16E-10 3.74E-07 3.74E-07
RME Mixed Fish (d) Exposure Medium Total (Total PCBs) (a) 1.01E-04 NA 1.01E-04
RME Mixed Fish (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.23E-04 NA 1.23E-04
Crab Muscle/Hepatopancreas (d) Exposure Medium Total (Total PCBs) (a) 7.40E-05 NA 7.40E-05
Crab Muscle/Hepatopancreas (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.42E-05 NA 8.42E-05

River Mile
Total 

Cancer 
Risk

Total 
Cancer 

Risk
River Mile 0-3 River Mile 0-3

Total PCBs (a) 1.02E-04 Total PCBs (a) 7.52E-05
PCB-TEQ & PCBs (non DLC) (b) 1.24E-04 PCB-TEQ & PCBs (non DLC) (b) 8.54E-05

River Mile 3-6 River Mile 3-6
Total PCBs (a) 1.02E-04 Total PCBs (a) 7.49E-05
PCB-TEQ & PCBs (non DLC) (b) 1.23E-04 PCB-TEQ & PCBs (non DLC) (b) 8.52E-05

River Mile 6-9 River Mile 6-9
Total PCBs (a) 1.06E-04 Total PCBs (a) 7.89E-05
PCB-TEQ & PCBs (non DLC) (b) 1.27E-04 PCB-TEQ & PCBs (non DLC) (b) 8.92E-05

River Mile 6-9 East Bank River Mile 6-9 East Bank
Total PCBs (a) 1.08E-04 Total PCBs (a) 8.07E-05
PCB-TEQ & PCBs (non DLC) (b) 1.29E-04 PCB-TEQ & PCBs (non DLC) (b) 9.10E-05

River Mile 9-12 River Mile 9-12
Total PCBs (a) 1.03E-04 Total PCBs (a) 7.58E-05
PCB-TEQ & PCBs (non DLC) (b) 1.24E-04 PCB-TEQ & PCBs (non DLC) (b) 8.61E-05

River Mile 12-15 River Mile 12-15
Total PCBs (a) 1.02E-04 Total PCBs (a) 7.49E-05
PCB-TEQ & PCBs (non DLC) (b) 1.23E-04 PCB-TEQ & PCBs (non DLC) (b) 8.51E-05

River Mile 15-17.4 River Mile 15-17.4
Total PCBs (a) 1.02E-04 Total PCBs (a) 7.48E-05
PCB-TEQ & PCBs (non DLC) (b) 1.23E-04 PCB-TEQ & PCBs (non DLC) (b) 8.51E-05

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.

(a)  Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b)  Total cumulative risk for all COPCs excluding total PCBs.
(c)  RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white 

perch, channel catfish, and largemouth bass, and common carp.
(d)  Surface w isks are only evaluated on a sitewide basis; refer to the sitewide 

version of t eakdown of surface water and tissue risks by chemical. 

River Mile

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

RME Mixed Fish Diet (c)

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

Crab Muscle/Hepatopancreas
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System (IRIS), 
including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic 
aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-
cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS 
Part D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of 
this BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center (STSC) provided updated toxicity values on December 4, 2015 for the following 
COPCs in tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in the main text). As a result of these updates, there are slight changes in the 
calculated total cancer risks and noncancer hazards for tissue from those presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part 
D Table 10s, Risk Summary) have been revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 6.49E-04 NA 6.49E-04
Sediment Antimony NA NA NA Mortality, Blood 1.21E-04 NA 1.21E-04

Arsenic, total 2.33E-08 1.06E-08 3.39E-08 Skin, Vascular 1.21E-03 5.49E-04 1.76E-03
Benzene 7.45E-14 NA 7.45E-14 Immune 7.90E-09 NA 7.90E-09
Benzo(a)anthracene 1.43E-08 1.69E-08 3.12E-08 NA NA NA NA
Benzo(a)pyrene 1.94E-07 2.29E-07 4.23E-07 NA NA NA NA
Benzo(b)fluoranthene 1.96E-08 2.31E-08 4.27E-08 NA NA NA NA
Benzo(k)fluoranthene 1.08E-09 1.28E-09 2.36E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.68E-10 2.44E-10 5.12E-10 Liver 2.23E-05 2.03E-05 4.26E-05
C2-Benzanthracene/chrysenes 1.53E-10 1.81E-10 3.34E-10 Liver, Kidney 4.08E-06 4.81E-06 8.89E-06
Cadmium, diet NA NA NA Kidney 1.68E-04 6.11E-05 2.29E-04
Chromium, hexavalent 2.82E-08 NA 2.82E-08 None reported 1.46E-04 NA 1.46E-04
Chromium, total NA NA NA No effects observed 4.44E-06 NA 4.44E-06
Chrysene 1.93E-10 2.28E-10 4.22E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.63E-03 NA 1.63E-03
Copper NA NA NA Gastrointestinal 2.16E-04 NA 2.16E-04
Dibenz(a,h)anthracene 2.20E-08 2.60E-08 4.80E-08 NA NA NA NA
Dieldrin 3.14E-10 2.85E-10 5.99E-10 Liver 9.16E-06 8.32E-06 1.75E-05
Indeno(1,2,3-cd)pyrene 1.05E-08 1.24E-08 2.29E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 8.32E-04 NA 8.32E-04
Mercury, inorganic NA NA NA Immune 4.89E-04 NA 4.89E-04
Naphthalene NA NA NA Body Weight 1.46E-06 1.72E-06 3.17E-06
PCBs (non DLC) 6.07E-09 7.72E-09 1.38E-08 Eye, Nails, Immune 7.08E-03 9.01E-03 1.61E-02
PCBs, total 6.38E-09 8.12E-09 1.45E-08 Eye, Nails, Immune 7.45E-03 9.47E-03 1.69E-02
PCB-TEQ 1.18E-08 3.22E-09 1.50E-08 Reproductive, Developmental 2.63E-03 7.16E-04 3.34E-03
TCDD-TEQ 4.24E-07 1.16E-07 5.40E-07 Reproductive, Developmental 9.43E-02 2.57E-02 1.20E-01
Thallium NA NA NA Hair 1.07E-03 NA 1.07E-03
TPH C19-C40 NA NA NA Gastrointestinal 4.12E-05 3.74E-05 7.86E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.38E-03 1.25E-03 2.63E-03
Trichloroethene 7.01E-13 NA 7.01E-13 Thyroid 2.37E-07 NA 2.37E-07
Vanadium NA NA NA Hair 3.30E-04 NA 3.30E-04

RM0-3 Exposure Medium Total (Total PCBs) (a) 7.44E-07 4.44E-07 1.19E-06 1.10E-01 3.71E-02 1.47E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.56E-07 4.47E-07 1.20E-06 1.12E-01 3.74E-02 1.50E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 6.71E-04 NA 6.71E-04

Sediment Antimony NA NA NA Mortality, Blood 3.44E-04 NA 3.44E-04
Arsenic, total 2.02E-08 9.18E-09 2.94E-08 Skin, Vascular 1.05E-03 4.76E-04 1.52E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.47E-08 2.91E-08 5.38E-08 NA NA NA NA
Benzo(a)pyrene 2.08E-07 2.45E-07 4.53E-07 NA NA NA NA
Benzo(b)fluoranthene 2.32E-08 2.75E-08 5.07E-08 NA NA NA NA
Benzo(k)fluoranthene 1.04E-09 1.23E-09 2.28E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.73E-09 1.57E-09 3.29E-09 Liver 1.44E-04 1.31E-04 2.75E-04
C2-Benzanthracene/chrysenes 5.98E-10 7.07E-10 1.31E-09 Liver, Kidney 1.59E-05 1.88E-05 3.48E-05
Cadmium, diet NA NA NA Kidney 2.76E-04 1.00E-04 3.77E-04
Chromium, hexavalent 1.95E-08 NA 1.95E-08 None reported 1.01E-04 NA 1.01E-04
Chromium, total NA NA NA No effects observed 5.04E-06 NA 5.04E-06
Chrysene 3.71E-10 4.38E-10 8.10E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.76E-03 NA 1.76E-03
Copper NA NA NA Gastrointestinal 2.62E-04 NA 2.62E-04
Dibenz(a,h)anthracene 2.17E-08 2.56E-08 4.72E-08 NA NA NA NA
Dieldrin 2.09E-10 1.90E-10 3.99E-10 Liver 6.09E-06 5.54E-06 1.16E-05
Indeno(1,2,3-cd)pyrene 1.23E-08 1.45E-08 2.68E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.07E-03 NA 1.07E-03
Mercury, inorganic NA NA NA Immune 5.23E-04 NA 5.23E-04
Naphthalene NA NA NA Body Weight 3.67E-06 4.33E-06 8.00E-06
PCBs (non DLC) 3.34E-09 4.24E-09 7.58E-09 Eye, Nails, Immune 3.89E-03 4.95E-03 8.84E-03
PCBs, total 3.53E-09 4.49E-09 8.02E-09 Eye, Nails, Immune 4.12E-03 5.24E-03 9.36E-03
PCB-TEQ 8.01E-09 2.18E-09 1.02E-08 Reproductive, Developmental 1.78E-03 4.86E-04 2.27E-03
TCDD-TEQ 1.76E-07 4.78E-08 2.23E-07 Reproductive, Developmental 3.90E-02 1.06E-02 4.96E-02
Thallium NA NA NA Hair 1.15E-03 NA 1.15E-03
TPH C19-C40 NA NA NA Gastrointestinal 4.96E-05 4.51E-05 9.47E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.65E-03 1.50E-03 3.15E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 3.34E-04 NA 3.34E-04

RM3-6 Exposure Medium Total (Total PCBs) (a) 5.12E-07 4.08E-07 9.20E-07 5.25E-02 1.82E-02 7.07E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.20E-07 4.09E-07 9.29E-07 5.41E-02 1.84E-02 7.24E-02

Page 2 of 15 AECOM

Final

July 2017



TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 7.11E-04 NA 7.11E-04

Sediment Antimony NA NA NA Mortality, Blood 2.71E-04 NA 2.71E-04
Arsenic, total 2.98E-08 1.35E-08 4.34E-08 Skin, Vascular 1.55E-03 7.02E-04 2.25E-03
Benzene 3.46E-14 NA 3.46E-14 Immune 3.67E-09 NA 3.67E-09
Benzo(a)anthracene 1.73E-08 2.04E-08 3.76E-08 NA NA NA NA
Benzo(a)pyrene 2.61E-07 3.08E-07 5.69E-07 NA NA NA NA
Benzo(b)fluoranthene 3.22E-08 3.81E-08 7.03E-08 NA NA NA NA
Benzo(k)fluoranthene 1.13E-09 1.33E-09 2.46E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 9.51E-10 8.64E-10 1.82E-09 Liver 7.93E-05 7.20E-05 1.51E-04
C2-Benzanthracene/chrysenes 2.96E-10 3.50E-10 6.46E-10 Liver, Kidney 7.88E-06 9.31E-06 1.72E-05
Cadmium, diet NA NA NA Kidney 4.95E-04 1.80E-04 6.75E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.11E-05 NA 1.11E-05
Chrysene 2.41E-10 2.85E-10 5.25E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.70E-03 NA 1.70E-03
Copper NA NA NA Gastrointestinal 3.95E-04 NA 3.95E-04
Dibenz(a,h)anthracene 3.63E-08 4.29E-08 7.92E-08 NA NA NA NA
Dieldrin 8.63E-10 7.84E-10 1.65E-09 Liver 2.52E-05 2.29E-05 4.80E-05
Indeno(1,2,3-cd)pyrene 1.38E-08 1.63E-08 3.01E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.42E-03 NA 1.42E-03
Mercury, inorganic NA NA NA Immune 9.51E-04 NA 9.51E-04
Naphthalene NA NA NA Body Weight 8.60E-06 1.02E-05 1.88E-05
PCBs (non DLC) 1.50E-08 1.90E-08 3.40E-08 Eye, Nails, Immune 1.75E-02 2.22E-02 3.97E-02
PCBs, total 1.57E-08 2.00E-08 3.58E-08 Eye, Nails, Immune 1.84E-02 2.34E-02 4.17E-02
PCB-TEQ 2.79E-08 7.60E-09 3.55E-08 Reproductive, Developmental 6.20E-03 1.69E-03 7.89E-03
TCDD-TEQ 3.77E-06 1.03E-06 4.80E-06 Reproductive, Developmental 8.38E-01 2.28E-01 1.07E+00
Thallium NA NA NA Hair 1.30E-03 NA 1.30E-03
TPH C19-C40 NA NA NA Gastrointestinal 7.28E-05 6.61E-05 1.39E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.05E-03 2.77E-03 5.81E-03
Trichloroethene 1.67E-12 NA 1.67E-12 Thyroid 5.64E-07 NA 5.64E-07
Vanadium NA NA NA Hair 4.43E-04 NA 4.43E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 4.18E-06 1.49E-06 5.67E-06 8.69E-01 2.56E-01 1.12E+00
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.21E-06 1.50E-06 5.71E-06 8.74E-01 2.56E-01 1.13E+00
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TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 7.39E-04 NA 7.39E-04

Sediment Antimony NA NA NA Mortality, Blood 3.45E-04 NA 3.45E-04
Arsenic, total 3.57E-08 1.62E-08 5.19E-08 Skin, Vascular 1.85E-03 8.41E-04 2.69E-03
Benzene 3.46E-14 NA 3.46E-14 Immune 3.67E-09 NA 3.67E-09
Benzo(a)anthracene 1.82E-08 2.15E-08 3.97E-08 NA NA NA NA
Benzo(a)pyrene 2.18E-07 2.57E-07 4.75E-07 NA NA NA NA
Benzo(b)fluoranthene 2.64E-08 3.12E-08 5.76E-08 NA NA NA NA
Benzo(k)fluoranthene 1.21E-09 1.43E-09 2.64E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.21E-09 1.10E-09 2.31E-09 Liver 1.01E-04 9.15E-05 1.92E-04
C2-Benzanthracene/chrysenes 2.27E-10 2.68E-10 4.95E-10 Liver, Kidney 6.05E-06 7.15E-06 1.32E-05
Cadmium, diet NA NA NA Kidney 6.88E-04 2.50E-04 9.38E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.50E-05 NA 1.50E-05
Chrysene 2.51E-10 2.97E-10 5.49E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.73E-03 NA 1.73E-03
Copper NA NA NA Gastrointestinal 4.34E-04 NA 4.34E-04
Dibenz(a,h)anthracene 2.60E-08 3.07E-08 5.67E-08 NA NA NA NA
Dieldrin 1.26E-09 1.15E-09 2.41E-09 Liver 3.69E-05 3.35E-05 7.04E-05
Indeno(1,2,3-cd)pyrene 1.28E-08 1.51E-08 2.79E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.26E-03 NA 1.26E-03
Mercury, inorganic NA NA NA Immune 1.22E-03 NA 1.22E-03
Naphthalene NA NA NA Body Weight 1.67E-06 1.97E-06 3.64E-06
PCBs (non DLC) 2.00E-08 2.55E-08 4.55E-08 Eye, Nails, Immune 2.34E-02 2.97E-02 5.31E-02
PCBs, total 2.11E-08 2.68E-08 4.78E-08 Eye, Nails, Immune 2.46E-02 3.13E-02 5.58E-02
PCB-TEQ 2.91E-08 7.93E-09 3.70E-08 Reproductive, Developmental 6.46E-03 1.76E-03 8.22E-03
TCDD-TEQ 5.51E-06 1.50E-06 7.01E-06 Reproductive, Developmental 1.22E+00 3.34E-01 1.56E+00
Thallium NA NA NA Hair 1.43E-03 NA 1.43E-03
TPH C19-C40 NA NA NA Gastrointestinal 9.50E-05 8.63E-05 1.81E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.98E-03 3.62E-03 7.60E-03
Trichloroethene 1.17E-12 NA 1.17E-12 Thyroid 3.95E-07 NA 3.95E-07
Vanadium NA NA NA Hair 6.23E-04 NA 6.23E-04

RM6-9East Exposure Medium Total (Total PCBs) (a) 5.87E-06 1.91E-06 7.78E-06 1.26E+00 3.70E-01 1.63E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.90E-06 1.91E-06 7.81E-06 1.27E+00 3.70E-01 1.64E+00
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TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 5.35E-04 NA 5.35E-04

Sediment Antimony NA NA NA Mortality, Blood 2.81E-04 NA 2.81E-04
Arsenic, total 2.24E-08 1.02E-08 3.26E-08 Skin, Vascular 1.16E-03 5.28E-04 1.69E-03
Benzene 4.52E-14 NA 4.52E-14 Immune 4.79E-09 NA 4.79E-09
Benzo(a)anthracene 2.60E-08 3.08E-08 5.68E-08 NA NA NA NA
Benzo(a)pyrene 2.82E-07 3.33E-07 6.14E-07 NA NA NA NA
Benzo(b)fluoranthene 3.52E-08 4.16E-08 7.68E-08 NA NA NA NA
Benzo(k)fluoranthene 1.66E-09 1.96E-09 3.61E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.47E-09 1.34E-09 2.81E-09 Liver 1.23E-04 1.11E-04 2.34E-04
C2-Benzanthracene/chrysenes 1.51E-10 1.79E-10 3.30E-10 Liver, Kidney 4.03E-06 4.76E-06 8.80E-06
Cadmium, diet NA NA NA Kidney 2.93E-04 1.06E-04 3.99E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 7.41E-06 NA 7.41E-06
Chrysene 2.30E-10 2.71E-10 5.01E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.39E-03 NA 1.39E-03
Copper NA NA NA Gastrointestinal 2.30E-04 NA 2.30E-04
Dibenz(a,h)anthracene 2.40E-08 2.84E-08 5.24E-08 NA NA NA NA
Dieldrin 2.91E-10 2.64E-10 5.55E-10 Liver 8.48E-06 7.71E-06 1.62E-05
Indeno(1,2,3-cd)pyrene 1.09E-08 1.28E-08 2.37E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.31E-03 NA 1.31E-03
Mercury, inorganic NA NA NA Immune 5.73E-04 NA 5.73E-04
Naphthalene NA NA NA Body Weight 1.60E-06 1.89E-06 3.49E-06
PCBs (non DLC) 8.34E-09 1.06E-08 1.90E-08 Eye, Nails, Immune 9.73E-03 1.24E-02 2.21E-02
PCBs, total 8.75E-09 1.11E-08 1.99E-08 Eye, Nails, Immune 1.02E-02 1.30E-02 2.32E-02
PCB-TEQ 1.70E-08 4.64E-09 2.16E-08 Reproductive, Developmental 3.78E-03 1.03E-03 4.81E-03
TCDD-TEQ 8.99E-07 2.45E-07 1.14E-06 Reproductive, Developmental 2.00E-01 5.45E-02 2.54E-01
Thallium NA NA NA Hair 9.14E-04 NA 9.14E-04
TPH C19-C40 NA NA NA Gastrointestinal 4.21E-05 3.83E-05 8.04E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.46E-03 1.33E-03 2.79E-03
Trichloroethene 2.00E-12 NA 2.00E-12 Thyroid 6.77E-07 NA 6.77E-07
Vanadium NA NA NA Hair 3.04E-04 NA 3.04E-04

RM9-12 Exposure Medium Total (Total PCBs) (a) 1.31E-06 7.17E-07 2.03E-06 2.19E-01 6.96E-02 2.88E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.33E-06 7.21E-07 2.05E-06 2.22E-01 7.00E-02 2.92E-01

Page 5 of 15 AECOM

Final

July 2017



TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 4.58E-04 NA 4.58E-04

Sediment Antimony NA NA NA Mortality, Blood 1.23E-04 NA 1.23E-04
Arsenic, total 9.16E-09 4.16E-09 1.33E-08 Skin, Vascular 4.75E-04 2.16E-04 6.91E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.36E-08 1.61E-08 2.97E-08 NA NA NA NA
Benzo(a)pyrene 1.61E-07 1.90E-07 3.51E-07 NA NA NA NA
Benzo(b)fluoranthene 1.99E-08 2.35E-08 4.33E-08 NA NA NA NA
Benzo(k)fluoranthene 9.16E-10 1.08E-09 2.00E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.82E-10 3.48E-10 7.30E-10 Liver 3.19E-05 2.90E-05 6.08E-05
C2-Benzanthracene/chrysenes 8.79E-11 1.04E-10 1.92E-10 Liver, Kidney 2.34E-06 2.77E-06 5.11E-06
Cadmium, diet NA NA NA Kidney 2.32E-04 8.45E-05 3.17E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.62E-06 NA 2.62E-06
Chrysene 1.91E-10 2.25E-10 4.16E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.23E-03 NA 1.23E-03
Copper NA NA NA Gastrointestinal 1.57E-04 NA 1.57E-04
Dibenz(a,h)anthracene 1.74E-08 2.06E-08 3.80E-08 NA NA NA NA
Dieldrin 2.66E-10 2.41E-10 5.07E-10 Liver 7.75E-06 7.04E-06 1.48E-05
Indeno(1,2,3-cd)pyrene 1.00E-08 1.18E-08 2.18E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.36E-03 NA 1.36E-03
Mercury, inorganic NA NA NA Immune 3.84E-04 NA 3.84E-04
Naphthalene NA NA NA Body Weight 1.05E-06 1.24E-06 2.29E-06
PCBs (non DLC) 7.06E-09 8.98E-09 1.60E-08 Eye, Nails, Immune 8.24E-03 1.05E-02 1.87E-02
PCBs, total 7.32E-09 9.32E-09 1.66E-08 Eye, Nails, Immune 8.55E-03 1.09E-02 1.94E-02
PCB-TEQ 7.00E-09 1.91E-09 8.91E-09 Reproductive, Developmental 1.56E-03 4.24E-04 1.98E-03
TCDD-TEQ 1.70E-07 4.65E-08 2.17E-07 Reproductive, Developmental 3.79E-02 1.03E-02 4.82E-02
Thallium NA NA NA Hair 5.75E-04 NA 5.75E-04
TPH C19-C40 NA NA NA Gastrointestinal 3.53E-05 3.21E-05 6.75E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.05E-03 9.59E-04 2.01E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 3.04E-04 NA 3.04E-04

RM12-15 Exposure Medium Total (Total PCBs) (a) 4.11E-07 3.24E-07 7.35E-07 5.29E-02 2.25E-02 7.54E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.17E-07 3.26E-07 7.43E-07 5.41E-02 2.26E-02 7.67E-02
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TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 2.44E-04 NA 2.44E-04

Sediment Antimony NA NA NA Mortality, Blood 5.47E-04 NA 5.47E-04
Arsenic, total 9.20E-09 4.18E-09 1.34E-08 Skin, Vascular 4.77E-04 2.17E-04 6.94E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.20E-08 2.60E-08 4.80E-08 NA NA NA NA
Benzo(a)pyrene 2.55E-07 3.01E-07 5.57E-07 NA NA NA NA
Benzo(b)fluoranthene 2.55E-08 3.01E-08 5.57E-08 NA NA NA NA
Benzo(k)fluoranthene 1.15E-09 1.36E-09 2.52E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.42E-11 3.11E-11 6.52E-11 Liver 2.85E-06 2.59E-06 5.44E-06
C2-Benzanthracene/chrysenes 1.41E-10 1.67E-10 3.08E-10 Liver, Kidney 3.77E-06 4.45E-06 8.21E-06
Cadmium, diet NA NA NA Kidney 6.88E-05 2.50E-05 9.38E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.06E-06 NA 1.06E-06
Chrysene 2.67E-10 3.15E-10 5.82E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 7.56E-04 NA 7.56E-04
Copper NA NA NA Gastrointestinal 9.11E-05 NA 9.11E-05
Dibenz(a,h)anthracene 4.69E-08 5.54E-08 1.02E-07 NA NA NA NA
Dieldrin 2.82E-10 2.57E-10 5.39E-10 Liver 8.24E-06 7.48E-06 1.57E-05
Indeno(1,2,3-cd)pyrene 1.19E-08 1.40E-08 2.59E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 8.88E-04 NA 8.88E-04
Mercury, inorganic NA NA NA Immune 9.18E-05 NA 9.18E-05
Naphthalene NA NA NA Body Weight 1.31E-06 1.54E-06 2.85E-06
PCBs (non DLC) 2.56E-09 3.26E-09 5.82E-09 Eye, Nails, Immune 2.99E-03 3.80E-03 6.79E-03
PCBs, total 2.85E-09 3.63E-09 6.48E-09 Eye, Nails, Immune 3.33E-03 4.23E-03 7.56E-03
PCB-TEQ 6.89E-09 1.88E-09 8.77E-09 Reproductive, Developmental 1.53E-03 4.17E-04 1.95E-03
TCDD-TEQ 2.38E-09 6.49E-10 3.03E-09 Reproductive, Developmental 5.29E-04 1.44E-04 6.73E-04
Thallium NA NA NA Hair 4.30E-04 NA 4.30E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.59E-05 2.36E-05 4.95E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 8.63E-04 7.84E-04 1.65E-03
Trichloroethene 1.00E-13 NA 1.00E-13 Thyroid 3.38E-08 NA 3.38E-08
Vanadium NA NA NA Hair 1.43E-04 NA 1.43E-04

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 3.78E-07 4.38E-07 8.15E-07 8.50E-03 5.44E-03 1.39E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.84E-07 4.39E-07 8.24E-07 9.69E-03 5.43E-03 1.51E-02
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TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sitewide Surface Water (d) Exposure Medium Total (Total PCBs) (a) 2.88E-08 3.45E-06 3.48E-06 3.46E-03 1.34E-01 1.38E-01
Sitewide Surface Water (d) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.91E-08 3.47E-06 3.50E-06 3.52E-03 1.38E-01 1.41E-01

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 4.67E-06 2.85E-01

PCB-TEQ & PCBs (non DLC) (b) 4.70E-06 2.91E-01

River Mile 3-6

Total PCBs (a) 4.40E-06 2.08E-01

PCB-TEQ & PCBs (non DLC) (b) 4.43E-06 2.14E-01

River Mile 6-9

Total PCBs (a) 9.15E-06 1.26E+00

PCB-TEQ & PCBs (non DLC) (b) 9.21E-06 1.27E+00

River Mile 6-9 East Bank

Total PCBs (a) 1.13E-05 1.77E+00

PCB-TEQ & PCBs (non DLC) (b) 1.13E-05 1.78E+00

River Mile 9-12

Total PCBs (a) 5.51E-06 4.26E-01

PCB-TEQ & PCBs (non DLC) (b) 5.55E-06 4.33E-01

River Mile 12-15

Total PCBs (a) 4.22E-06 2.13E-01

PCB-TEQ & PCBs (non DLC) (b) 4.24E-06 2.18E-01

River Mile 15-17.4

Total PCBs (a) 4.30E-06 1.52E-01

PCB-TEQ & PCBs (non DLC) (b) 4.32E-06 1.57E-01
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TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.70E-03 1.45E-03 3.15E-03 Blood 1.70E-03 1.45E-03 3.15E-03

Body Weight 1.46E-06 1.72E-06 3.17E-06 Body Weight 1.46E-06 1.72E-06 3.17E-06

Developmental 9.58E-02 1.50E-01 2.45E-01 Developmental 9.85E-02 1.54E-01 2.53E-01

Eye 7.58E-03 1.69E-02 2.45E-02 Eye 7.21E-03 1.61E-02 2.34E-02

Gastrointestinal 2.57E-04 3.74E-05 2.94E-04 Gastrointestinal 2.57E-04 3.74E-05 2.94E-04

Hair 1.55E-03 2.15E-05 1.57E-03 Hair 1.55E-03 2.15E-05 1.57E-03

Immune 8.07E-03 1.69E-02 2.50E-02 Immune 7.70E-03 1.62E-02 2.39E-02

Kidney 1.55E-03 1.32E-03 2.87E-03 Kidney 1.55E-03 1.32E-03 2.87E-03

Liver 1.43E-03 1.62E-03 3.05E-03 Liver 1.43E-03 1.62E-03 3.05E-03

Mortality 3.19E-04 1.98E-04 5.17E-04 Mortality 3.19E-04 1.98E-04 5.17E-04

Nails 7.58E-03 1.69E-02 2.45E-02 Nails 7.21E-03 1.61E-02 2.34E-02

Neurological 2.06E-03 2.19E-03 4.25E-03 Neurological 2.06E-03 2.19E-03 4.25E-03

No effects observed 4.73E-06 3.35E-06 8.08E-06 No effects observed 4.73E-06 3.35E-06 8.08E-06

None reported 1.46E-04 0.00E+00 1.46E-04 None reported 1.46E-04 0.00E+00 1.46E-04

Reproductive 9.58E-02 1.50E-01 2.45E-01 Reproductive 9.85E-02 1.54E-01 2.53E-01

Skin 1.84E-03 6.43E-04 2.48E-03 Skin 1.84E-03 6.43E-04 2.48E-03

Thyroid 1.87E-03 1.66E-04 2.04E-03 Thyroid 1.87E-03 1.66E-04 2.04E-03

Vascular 1.84E-03 6.43E-04 2.48E-03 Vascular 1.84E-03 6.43E-04 2.48E-03

River Mile 
0-3
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TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.20E-03 1.70E-03 3.90E-03 Blood 2.20E-03 1.70E-03 3.90E-03

Body Weight 3.67E-06 4.33E-06 8.00E-06 Body Weight 3.67E-06 4.33E-06 8.00E-06

Developmental 4.05E-02 1.34E-01 1.75E-01 Developmental 4.24E-02 1.39E-01 1.81E-01

Eye 4.25E-03 1.27E-02 1.70E-02 Eye 4.02E-03 1.21E-02 1.61E-02

Gastrointestinal 3.12E-04 4.51E-05 3.57E-04 Gastrointestinal 3.12E-04 4.51E-05 3.57E-04

Hair 1.63E-03 2.15E-05 1.65E-03 Hair 1.63E-03 2.15E-05 1.65E-03

Immune 4.78E-03 1.27E-02 1.75E-02 Immune 4.55E-03 1.21E-02 1.66E-02

Kidney 1.95E-03 1.62E-03 3.57E-03 Kidney 1.95E-03 1.62E-03 3.57E-03

Liver 1.84E-03 1.99E-03 3.83E-03 Liver 1.84E-03 1.99E-03 3.83E-03

Mortality 5.42E-04 1.98E-04 7.41E-04 Mortality 5.42E-04 1.98E-04 7.41E-04

Nails 4.25E-03 1.27E-02 1.70E-02 Nails 4.02E-03 1.21E-02 1.61E-02

Neurological 2.33E-03 2.19E-03 4.51E-03 Neurological 2.33E-03 2.19E-03 4.51E-03

No effects observed 5.33E-06 3.35E-06 8.68E-06 No effects observed 5.33E-06 3.35E-06 8.68E-06

None reported 1.01E-04 0.00E+00 1.01E-04 None reported 1.01E-04 0.00E+00 1.01E-04

Reproductive 4.05E-02 1.34E-01 1.75E-01 Reproductive 4.24E-02 1.39E-01 1.81E-01

Skin 1.68E-03 5.71E-04 2.25E-03 Skin 1.68E-03 5.71E-04 2.25E-03

Thyroid 2.00E-03 1.66E-04 2.17E-03 Thyroid 2.00E-03 1.66E-04 2.17E-03

Vascular 1.68E-03 5.71E-04 2.25E-03 Vascular 1.68E-03 5.71E-04 2.25E-03

River Mile 
3-6

Page 10 of 15 AECOM

Final

July 2017



TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.52E-03 2.97E-03 6.49E-03 Blood 3.52E-03 2.97E-03 6.49E-03

Body Weight 8.60E-06 1.02E-05 1.88E-05 Body Weight 8.60E-06 1.02E-05 1.88E-05

Developmental 8.40E-01 3.52E-01 1.19E+00 Developmental 8.46E-01 3.58E-01 1.20E+00

Eye 1.85E-02 3.08E-02 4.93E-02 Eye 1.76E-02 2.93E-02 4.69E-02

Gastrointestinal 4.68E-04 6.61E-05 5.34E-04 Gastrointestinal 4.68E-04 6.61E-05 5.34E-04

Hair 1.88E-03 2.15E-05 1.91E-03 Hair 1.88E-03 2.15E-05 1.91E-03

Immune 1.94E-02 3.08E-02 5.03E-02 Immune 1.85E-02 2.94E-02 4.79E-02

Kidney 3.55E-03 2.96E-03 6.51E-03 Kidney 3.55E-03 2.96E-03 6.51E-03

Liver 3.18E-03 3.21E-03 6.39E-03 Liver 3.18E-03 3.21E-03 6.39E-03

Mortality 4.69E-04 1.98E-04 6.67E-04 Mortality 4.69E-04 1.98E-04 6.67E-04

Nails 1.85E-02 3.08E-02 4.93E-02 Nails 1.76E-02 2.93E-02 4.69E-02

Neurological 2.72E-03 2.19E-03 4.90E-03 Neurological 2.72E-03 2.19E-03 4.90E-03

No effects observed 1.14E-05 3.35E-06 1.47E-05 No effects observed 1.14E-05 3.35E-06 1.47E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 8.40E-01 3.52E-01 1.19E+00 Reproductive 8.46E-01 3.58E-01 1.20E+00

Skin 2.18E-03 7.97E-04 2.97E-03 Skin 2.18E-03 7.97E-04 2.97E-03

Thyroid 1.94E-03 1.66E-04 2.11E-03 Thyroid 1.94E-03 1.66E-04 2.11E-03

Vascular 2.18E-03 7.97E-04 2.97E-03 Vascular 2.18E-03 7.97E-04 2.97E-03

River Mile 
6-9
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TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 4.53E-03 3.82E-03 8.35E-03 Blood 4.53E-03 3.82E-03 8.35E-03

Body Weight 1.67E-06 1.97E-06 3.64E-06 Body Weight 1.67E-06 1.97E-06 3.64E-06

Developmental 1.23E+00 4.58E-01 1.68E+00 Developmental 1.23E+00 4.64E-01 1.70E+00

Eye 2.47E-02 3.87E-02 6.34E-02 Eye 2.35E-02 3.68E-02 6.03E-02

Gastrointestinal 5.29E-04 8.63E-05 6.16E-04 Gastrointestinal 5.29E-04 8.63E-05 6.16E-04

Hair 2.20E-03 2.15E-05 2.22E-03 Hair 2.20E-03 2.15E-05 2.22E-03

Immune 2.59E-02 3.87E-02 6.47E-02 Immune 2.47E-02 3.69E-02 6.16E-02

Kidney 4.68E-03 3.88E-03 8.55E-03 Kidney 4.68E-03 3.88E-03 8.55E-03

Liver 4.15E-03 4.09E-03 8.23E-03 Liver 4.15E-03 4.09E-03 8.23E-03

Mortality 5.44E-04 1.98E-04 7.42E-04 Mortality 5.44E-04 1.98E-04 7.42E-04

Nails 2.47E-02 3.87E-02 6.34E-02 Nails 2.35E-02 3.68E-02 6.03E-02

Neurological 2.59E-03 2.19E-03 4.77E-03 Neurological 2.59E-03 2.19E-03 4.77E-03

No effects observed 1.53E-05 3.35E-06 1.86E-05 No effects observed 1.53E-05 3.35E-06 1.86E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.23E+00 4.58E-01 1.68E+00 Reproductive 1.23E+00 4.64E-01 1.70E+00

Skin 2.48E-03 9.35E-04 3.42E-03 Skin 2.48E-03 9.35E-04 3.42E-03

Thyroid 1.97E-03 1.66E-04 2.14E-03 Thyroid 1.97E-03 1.66E-04 2.14E-03

Vascular 2.48E-03 9.35E-04 3.42E-03 Vascular 2.48E-03 9.35E-04 3.42E-03

River Mile 
6-9 East Bank
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TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.94E-03 1.53E-03 3.47E-03 Blood 1.94E-03 1.53E-03 3.47E-03

Body Weight 1.60E-06 1.89E-06 3.49E-06 Body Weight 1.60E-06 1.89E-06 3.49E-06

Developmental 2.01E-01 1.78E-01 3.80E-01 Developmental 2.05E-01 1.83E-01 3.89E-01

Eye 1.03E-02 2.05E-02 3.08E-02 Eye 9.86E-03 1.95E-02 2.94E-02

Gastrointestinal 2.72E-04 3.83E-05 3.10E-04 Gastrointestinal 2.72E-04 3.83E-05 3.10E-04

Hair 1.36E-03 2.15E-05 1.38E-03 Hair 1.36E-03 2.15E-05 1.38E-03

Immune 1.09E-02 2.05E-02 3.14E-02 Immune 1.04E-02 1.95E-02 3.00E-02

Kidney 1.76E-03 1.44E-03 3.20E-03 Kidney 1.76E-03 1.44E-03 3.20E-03

Liver 1.62E-03 1.79E-03 3.41E-03 Liver 1.62E-03 1.79E-03 3.41E-03

Mortality 4.79E-04 1.98E-04 6.77E-04 Mortality 4.79E-04 1.98E-04 6.77E-04

Nails 1.03E-02 2.05E-02 3.08E-02 Nails 9.86E-03 1.95E-02 2.94E-02

Neurological 2.42E-03 2.19E-03 4.61E-03 Neurological 2.42E-03 2.19E-03 4.61E-03

No effects observed 7.70E-06 3.35E-06 1.10E-05 No effects observed 7.70E-06 3.35E-06 1.10E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.01E-01 1.78E-01 3.80E-01 Reproductive 2.05E-01 1.83E-01 3.89E-01

Skin 1.79E-03 6.23E-04 2.42E-03 Skin 1.79E-03 6.23E-04 2.42E-03

Thyroid 1.63E-03 1.66E-04 1.79E-03 Thyroid 1.63E-03 1.66E-04 1.79E-03

Vascular 1.79E-03 6.23E-04 2.42E-03 Vascular 1.79E-03 6.23E-04 2.42E-03

River Mile 
9-12
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TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.38E-03 1.16E-03 2.54E-03 Blood 1.38E-03 1.16E-03 2.54E-03

Body Weight 1.05E-06 1.24E-06 2.29E-06 Body Weight 1.05E-06 1.24E-06 2.29E-06

Developmental 4.09E-02 1.35E-01 1.76E-01 Developmental 4.10E-02 1.39E-01 1.80E-01

Eye 1.69E-02 2.88E-02 4.57E-02 Eye 1.69E-02 2.85E-02 4.54E-02

Gastrointestinal 1.92E-04 3.21E-05 2.24E-04 Gastrointestinal 1.92E-04 3.21E-05 2.24E-04

Hair 1.02E-03 2.15E-05 1.04E-03 Hair 1.02E-03 2.15E-05 1.04E-03

Immune 1.73E-02 2.88E-02 4.61E-02 Immune 1.73E-02 2.85E-02 4.58E-02

Kidney 1.29E-03 1.05E-03 2.34E-03 Kidney 1.29E-03 1.05E-03 2.34E-03

Liver 1.12E-03 1.34E-03 2.45E-03 Liver 1.12E-03 1.34E-03 2.45E-03

Mortality 3.22E-04 1.98E-04 5.20E-04 Mortality 3.22E-04 1.98E-04 5.20E-04

Nails 1.69E-02 2.88E-02 4.57E-02 Nails 1.69E-02 2.85E-02 4.54E-02

Neurological 2.40E-03 2.19E-03 4.59E-03 Neurological 2.40E-03 2.19E-03 4.59E-03

No effects observed 2.91E-06 3.35E-06 6.26E-06 No effects observed 2.91E-06 3.35E-06 6.26E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 4.09E-02 1.35E-01 1.76E-01 Reproductive 4.10E-02 1.39E-01 1.80E-01

Skin 1.11E-03 3.10E-04 1.42E-03 Skin 1.11E-03 3.10E-04 1.42E-03

Thyroid 1.47E-03 1.66E-04 1.64E-03 Thyroid 1.47E-03 1.66E-04 1.64E-03

Vascular 1.11E-03 3.10E-04 1.42E-03 Vascular 1.11E-03 3.10E-04 1.42E-03

River Mile 
12-15
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TABLE 9.24.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.61E-03 9.85E-04 2.60E-03 Blood 1.61E-03 9.85E-04 2.60E-03

Body Weight 1.31E-06 1.54E-06 2.85E-06 Body Weight 1.31E-06 1.54E-06 2.85E-06

Developmental 2.03E-03 1.24E-01 1.26E-01 Developmental 3.64E-03 1.28E-01 1.32E-01

Eye 3.46E-03 1.17E-02 1.52E-02 Eye 3.12E-03 1.09E-02 1.41E-02

Gastrointestinal 1.17E-04 2.36E-05 1.41E-04 Gastrointestinal 1.17E-04 2.36E-05 1.41E-04

Hair 7.17E-04 2.15E-05 7.38E-04 Hair 7.17E-04 2.15E-05 7.38E-04

Immune 3.56E-03 1.17E-02 1.53E-02 Immune 3.21E-03 1.09E-02 1.42E-02

Kidney 9.38E-04 8.14E-04 1.75E-03 Kidney 9.38E-04 8.14E-04 1.75E-03

Liver 8.98E-04 1.14E-03 2.03E-03 Liver 8.98E-04 1.14E-03 2.03E-03

Mortality 7.45E-04 1.98E-04 9.44E-04 Mortality 7.45E-04 1.98E-04 9.44E-04

Nails 3.46E-03 1.17E-02 1.52E-02 Nails 3.12E-03 1.09E-02 1.41E-02

Neurological 1.72E-03 2.19E-03 3.90E-03 Neurological 1.72E-03 2.19E-03 3.90E-03

No effects observed 1.35E-06 3.35E-06 4.70E-06 No effects observed 1.35E-06 3.35E-06 4.70E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.03E-03 1.24E-01 1.26E-01 Reproductive 3.64E-03 1.28E-01 1.32E-01

Skin 1.11E-03 3.11E-04 1.42E-03 Skin 1.11E-03 3.11E-04 1.42E-03

Thyroid 9.97E-04 1.66E-04 1.16E-03 Thyroid 9.97E-04 1.66E-04 1.16E-03

Vascular 1.11E-03 3.11E-04 1.42E-03 Vascular 1.11E-03 3.11E-04 1.42E-03

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a)  Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b)  Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c)  Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a 
breakdown of surface water risks/hazards by chemical. 

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 3.03E-04 NA 3.03E-04
Sediment Antimony NA NA NA Mortality, Blood 5.64E-05 NA 5.64E-05

Arsenic, total 2.17E-08 3.86E-08 6.03E-08 Skin, Vascular 5.64E-04 1.00E-03 1.56E-03
Benzene 6.95E-14 NA 6.95E-14 Immune 3.69E-09 NA 3.69E-09
Benzo(a)anthracene 8.90E-09 4.11E-08 5.00E-08 NA NA NA NA
Benzo(a)pyrene 1.21E-07 5.57E-07 6.77E-07 NA NA NA NA
Benzo(b)fluoranthene 1.22E-08 5.63E-08 6.85E-08 NA NA NA NA
Benzo(k)fluoranthene 6.73E-10 3.10E-09 3.78E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.50E-10 8.89E-10 1.14E-09 Liver 1.04E-05 3.70E-05 4.75E-05
C2-Benzanthracene/chrysenes 9.53E-11 4.40E-10 5.35E-10 Liver, Kidney 1.90E-06 8.78E-06 1.07E-05
Cadmium, diet NA NA NA Kidney 7.85E-05 1.11E-04 1.90E-04
Chromium, hexavalent 1.76E-08 NA 1.76E-08 None reported 6.83E-05 NA 6.83E-05
Chromium, total NA NA NA No effects observed 2.07E-06 NA 2.07E-06
Chrysene 1.20E-10 5.55E-10 6.75E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 7.61E-04 NA 7.61E-04
Copper NA NA NA Gastrointestinal 1.01E-04 NA 1.01E-04
Dibenz(a,h)anthracene 1.37E-08 6.33E-08 7.70E-08 NA NA NA NA
Dieldrin 2.93E-10 1.04E-09 1.33E-09 Liver 4.28E-06 1.52E-05 1.95E-05
Indeno(1,2,3-cd)pyrene 6.53E-09 3.01E-08 3.66E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.89E-04 NA 3.89E-04
Mercury, inorganic NA NA NA Immune 2.28E-04 NA 2.28E-04
Naphthalene NA NA NA Body Weight 6.80E-07 3.14E-06 3.82E-06
PCBs (non DLC) 5.67E-09 2.82E-08 3.38E-08 Eye, Nails, Immune 3.31E-03 1.64E-02 1.97E-02
PCBs, total 5.96E-09 2.96E-08 3.56E-08 Eye, Nails, Immune 3.48E-03 1.73E-02 2.08E-02
PCB-TEQ 1.10E-08 1.18E-08 2.28E-08 Reproductive, Developmental 1.23E-03 1.31E-03 2.53E-03
TCDD-TEQ 3.96E-07 4.22E-07 8.18E-07 Reproductive, Developmental 4.40E-02 4.69E-02 9.09E-02
Thallium NA NA NA Hair 5.01E-04 NA 5.01E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.92E-05 6.82E-05 8.75E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.43E-04 2.28E-03 2.92E-03
Trichloroethene 4.36E-13 NA 4.36E-13 Thyroid 1.11E-07 NA 1.11E-07
Vanadium NA NA NA Hair 1.54E-04 NA 1.54E-04

RM0-3 Exposure Medium Total (Total PCBs) (a) 6.05E-07 1.24E-06 1.85E-06 5.14E-02 6.77E-02 1.19E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 6.16E-07 1.25E-06 1.87E-06 5.24E-02 6.81E-02 1.21E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 3.13E-04 NA 3.13E-04

Sediment Antimony NA NA NA Mortality, Blood 1.61E-04 NA 1.61E-04
Arsenic, total 1.89E-08 3.35E-08 5.24E-08 Skin, Vascular 4.89E-04 8.69E-04 1.36E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.54E-08 7.09E-08 8.62E-08 NA NA NA NA
Benzo(a)pyrene 1.29E-07 5.96E-07 7.25E-07 NA NA NA NA
Benzo(b)fluoranthene 1.45E-08 6.68E-08 8.12E-08 NA NA NA NA
Benzo(k)fluoranthene 6.49E-10 3.00E-09 3.65E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.61E-09 5.72E-09 7.33E-09 Liver 6.72E-05 2.38E-04 3.06E-04
C2-Benzanthracene/chrysenes 3.73E-10 1.72E-09 2.09E-09 Liver, Kidney 7.44E-06 3.43E-05 4.18E-05
Cadmium, diet NA NA NA Kidney 1.29E-04 1.83E-04 3.12E-04
Chromium, hexavalent 1.22E-08 NA 1.22E-08 None reported 4.73E-05 NA 4.73E-05
Chromium, total NA NA NA No effects observed 2.35E-06 NA 2.35E-06
Chrysene 2.31E-10 1.07E-09 1.30E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 8.21E-04 NA 8.21E-04
Copper NA NA NA Gastrointestinal 1.22E-04 NA 1.22E-04
Dibenz(a,h)anthracene 1.35E-08 6.22E-08 7.57E-08 NA NA NA NA
Dieldrin 1.95E-10 6.92E-10 8.87E-10 Liver 2.85E-06 1.01E-05 1.29E-05
Indeno(1,2,3-cd)pyrene 7.65E-09 3.53E-08 4.29E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.02E-04 NA 5.02E-04
Mercury, inorganic NA NA NA Immune 2.44E-04 NA 2.44E-04
Naphthalene NA NA NA Body Weight 1.71E-06 7.90E-06 9.61E-06
PCBs (non DLC) 3.12E-09 1.55E-08 1.86E-08 Eye, Nails, Immune 1.82E-03 9.03E-03 1.08E-02
PCBs, total 3.30E-09 1.64E-08 1.97E-08 Eye, Nails, Immune 1.92E-03 9.55E-03 1.15E-02
PCB-TEQ 7.49E-09 7.97E-09 1.55E-08 Reproductive, Developmental 8.32E-04 8.85E-04 1.72E-03
TCDD-TEQ 1.64E-07 1.75E-07 3.38E-07 Reproductive, Developmental 1.82E-02 1.94E-02 3.76E-02
Thallium NA NA NA Hair 5.37E-04 NA 5.37E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.32E-05 8.23E-05 1.05E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 7.72E-04 2.74E-03 3.51E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.56E-04 NA 1.56E-04

RM3-6 Exposure Medium Total (Total PCBs) (a) 3.82E-07 1.07E-06 1.45E-06 2.45E-02 3.31E-02 5.76E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.89E-07 1.08E-06 1.46E-06 2.53E-02 3.35E-02 5.87E-02
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 3.32E-04 NA 3.32E-04

Sediment Antimony NA NA NA Mortality, Blood 1.26E-04 NA 1.26E-04
Arsenic, total 2.78E-08 4.94E-08 7.72E-08 Skin, Vascular 7.22E-04 1.28E-03 2.00E-03
Benzene 3.23E-14 NA 3.23E-14 Immune 1.71E-09 NA 1.71E-09
Benzo(a)anthracene 1.07E-08 4.96E-08 6.03E-08 NA NA NA NA
Benzo(a)pyrene 1.63E-07 7.50E-07 9.12E-07 NA NA NA NA
Benzo(b)fluoranthene 2.01E-08 9.26E-08 1.13E-07 NA NA NA NA
Benzo(k)fluoranthene 7.02E-10 3.24E-09 3.94E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.88E-10 3.15E-09 4.04E-09 Liver 3.70E-05 1.31E-04 1.68E-04
C2-Benzanthracene/chrysenes 1.84E-10 8.50E-10 1.03E-09 Liver, Kidney 3.68E-06 1.70E-05 2.07E-05
Cadmium, diet NA NA NA Kidney 2.31E-04 3.28E-04 5.60E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 5.18E-06 NA 5.18E-06
Chrysene 1.50E-10 6.92E-10 8.42E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 7.95E-04 NA 7.95E-04
Copper NA NA NA Gastrointestinal 1.84E-04 NA 1.84E-04
Dibenz(a,h)anthracene 2.26E-08 1.04E-07 1.27E-07 NA NA NA NA
Dieldrin 8.06E-10 2.86E-09 3.66E-09 Liver 1.17E-05 4.17E-05 5.34E-05
Indeno(1,2,3-cd)pyrene 8.60E-09 3.97E-08 4.83E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 6.65E-04 NA 6.65E-04
Mercury, inorganic NA NA NA Immune 4.44E-04 NA 4.44E-04
Naphthalene NA NA NA Body Weight 4.02E-06 1.85E-05 2.26E-05
PCBs (non DLC) 1.40E-08 6.94E-08 8.34E-08 Eye, Nails, Immune 8.15E-03 4.05E-02 4.87E-02
PCBs, total 1.47E-08 7.30E-08 8.77E-08 Eye, Nails, Immune 8.57E-03 4.26E-02 5.12E-02
PCB-TEQ 2.60E-08 2.77E-08 5.38E-08 Reproductive, Developmental 2.89E-03 3.08E-03 5.98E-03
TCDD-TEQ 3.52E-06 3.75E-06 7.27E-06 Reproductive, Developmental 3.91E-01 4.17E-01 8.08E-01
Thallium NA NA NA Hair 6.06E-04 NA 6.06E-04
TPH C19-C40 NA NA NA Gastrointestinal 3.40E-05 1.21E-04 1.55E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.42E-03 5.05E-03 6.47E-03
Trichloroethene 1.04E-12 NA 1.04E-12 Thyroid 2.63E-07 NA 2.63E-07
Vanadium NA NA NA Hair 2.07E-04 NA 2.07E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 3.79E-06 4.92E-06 8.71E-06 4.06E-01 4.66E-01 8.72E-01
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.82E-06 4.94E-06 8.76E-06 4.08E-01 4.67E-01 8.76E-01
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 3.45E-04 NA 3.45E-04

Sediment Antimony NA NA NA Mortality, Blood 1.61E-04 NA 1.61E-04
Arsenic, total 3.33E-08 5.91E-08 9.25E-08 Skin, Vascular 8.64E-04 1.53E-03 2.40E-03
Benzene 3.23E-14 NA 3.23E-14 Immune 1.71E-09 NA 1.71E-09
Benzo(a)anthracene 1.13E-08 5.23E-08 6.37E-08 NA NA NA NA
Benzo(a)pyrene 1.35E-07 6.25E-07 7.61E-07 NA NA NA NA
Benzo(b)fluoranthene 1.65E-08 7.59E-08 9.23E-08 NA NA NA NA
Benzo(k)fluoranthene 7.55E-10 3.48E-09 4.24E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.13E-09 4.01E-09 5.13E-09 Liver 4.70E-05 1.67E-04 2.14E-04
C2-Benzanthracene/chrysenes 1.41E-10 6.52E-10 7.94E-10 Liver, Kidney 2.83E-06 1.30E-05 1.59E-05
Cadmium, diet NA NA NA Kidney 3.21E-04 4.56E-04 7.78E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 7.01E-06 NA 7.01E-06
Chrysene 1.57E-10 7.22E-10 8.79E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 8.10E-04 NA 8.10E-04
Copper NA NA NA Gastrointestinal 2.03E-04 NA 2.03E-04
Dibenz(a,h)anthracene 1.62E-08 7.47E-08 9.09E-08 NA NA NA NA
Dieldrin 1.18E-09 4.19E-09 5.37E-09 Liver 1.72E-05 6.11E-05 7.84E-05
Indeno(1,2,3-cd)pyrene 7.98E-09 3.68E-08 4.48E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.91E-04 NA 5.91E-04
Mercury, inorganic NA NA NA Immune 5.72E-04 NA 5.72E-04
Naphthalene NA NA NA Body Weight 7.80E-07 3.60E-06 4.38E-06
PCBs (non DLC) 1.87E-08 9.29E-08 1.12E-07 Eye, Nails, Immune 1.09E-02 5.42E-02 6.51E-02
PCBs, total 1.97E-08 9.77E-08 1.17E-07 Eye, Nails, Immune 1.15E-02 5.70E-02 6.85E-02
PCB-TEQ 2.72E-08 2.89E-08 5.61E-08 Reproductive, Developmental 3.02E-03 3.21E-03 6.23E-03
TCDD-TEQ 5.15E-06 5.48E-06 1.06E-05 Reproductive, Developmental 5.72E-01 6.09E-01 1.18E+00
Thallium NA NA NA Hair 6.69E-04 NA 6.69E-04
TPH C19-C40 NA NA NA Gastrointestinal 4.43E-05 1.57E-04 2.02E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.86E-03 6.60E-03 8.46E-03
Trichloroethene 7.27E-13 NA 7.27E-13 Thyroid 1.84E-07 NA 1.84E-07
Vanadium NA NA NA Hair 2.91E-04 NA 2.91E-04

RM6-9East Exposure Medium Total (Total PCBs) (a) 5.39E-06 6.52E-06 1.19E-05 5.90E-01 6.75E-01 1.27E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.42E-06 6.54E-06 1.20E-05 5.93E-01 6.75E-01 1.27E+00
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 2.50E-04 NA 2.50E-04

Sediment Antimony NA NA NA Mortality, Blood 1.31E-04 NA 1.31E-04
Arsenic, total 2.09E-08 3.71E-08 5.81E-08 Skin, Vascular 5.43E-04 9.63E-04 1.51E-03
Benzene 4.22E-14 NA 4.22E-14 Immune 2.24E-09 NA 2.24E-09
Benzo(a)anthracene 1.62E-08 7.48E-08 9.10E-08 NA NA NA NA
Benzo(a)pyrene 1.75E-07 8.09E-07 9.85E-07 NA NA NA NA
Benzo(b)fluoranthene 2.19E-08 1.01E-07 1.23E-07 NA NA NA NA
Benzo(k)fluoranthene 1.03E-09 4.76E-09 5.79E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.38E-09 4.88E-09 6.26E-09 Liver 5.73E-05 2.03E-04 2.61E-04
C2-Benzanthracene/chrysenes 9.43E-11 4.35E-10 5.29E-10 Liver, Kidney 1.88E-06 8.69E-06 1.06E-05
Cadmium, diet NA NA NA Kidney 1.37E-04 1.94E-04 3.31E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 3.46E-06 NA 3.46E-06
Chrysene 1.43E-10 6.60E-10 8.03E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 6.47E-04 NA 6.47E-04
Copper NA NA NA Gastrointestinal 1.07E-04 NA 1.07E-04
Dibenz(a,h)anthracene 1.50E-08 6.90E-08 8.40E-08 NA NA NA NA
Dieldrin 2.72E-10 9.64E-10 1.24E-09 Liver 3.96E-06 1.41E-05 1.80E-05
Indeno(1,2,3-cd)pyrene 6.76E-09 3.12E-08 3.79E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 6.10E-04 NA 6.10E-04
Mercury, inorganic NA NA NA Immune 2.68E-04 NA 2.68E-04
Naphthalene NA NA NA Body Weight 7.48E-07 3.45E-06 4.20E-06
PCBs (non DLC) 7.79E-09 3.87E-08 4.65E-08 Eye, Nails, Immune 4.54E-03 2.26E-02 2.71E-02
PCBs, total 8.17E-09 4.06E-08 4.88E-08 Eye, Nails, Immune 4.77E-03 2.37E-02 2.85E-02
PCB-TEQ 1.59E-08 1.69E-08 3.28E-08 Reproductive, Developmental 1.77E-03 1.88E-03 3.64E-03
TCDD-TEQ 8.40E-07 8.94E-07 1.73E-06 Reproductive, Developmental 9.33E-02 9.94E-02 1.93E-01
Thallium NA NA NA Hair 4.27E-04 NA 4.27E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.97E-05 6.98E-05 8.95E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.82E-04 2.42E-03 3.10E-03
Trichloroethene 1.25E-12 NA 1.25E-12 Thyroid 3.16E-07 NA 3.16E-07
Vanadium NA NA NA Hair 1.42E-04 NA 1.42E-04

RM9-12 Exposure Medium Total (Total PCBs) (a) 1.11E-06 2.07E-06 3.18E-06 1.02E-01 1.27E-01 2.29E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.12E-06 2.08E-06 3.21E-06 1.04E-01 1.28E-01 2.31E-01
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 2.14E-04 NA 2.14E-04

Sediment Antimony NA NA NA Mortality, Blood 5.76E-05 NA 5.76E-05
Arsenic, total 8.56E-09 1.52E-08 2.37E-08 Skin, Vascular 2.22E-04 3.94E-04 6.15E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 8.47E-09 3.91E-08 4.76E-08 NA NA NA NA
Benzo(a)pyrene 1.00E-07 4.62E-07 5.63E-07 NA NA NA NA
Benzo(b)fluoranthene 1.24E-08 5.70E-08 6.94E-08 NA NA NA NA
Benzo(k)fluoranthene 5.70E-10 2.63E-09 3.20E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.57E-10 1.27E-09 1.62E-09 Liver 1.49E-05 5.28E-05 6.77E-05
C2-Benzanthracene/chrysenes 5.47E-11 2.52E-10 3.07E-10 Liver, Kidney 1.09E-06 5.04E-06 6.14E-06
Cadmium, diet NA NA NA Kidney 1.09E-04 1.54E-04 2.63E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.22E-06 NA 1.22E-06
Chrysene 1.19E-10 5.48E-10 6.66E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 5.75E-04 NA 5.75E-04
Copper NA NA NA Gastrointestinal 7.31E-05 NA 7.31E-05
Dibenz(a,h)anthracene 1.08E-08 5.00E-08 6.09E-08 NA NA NA NA
Dieldrin 2.48E-10 8.81E-10 1.13E-09 Liver 3.62E-06 1.28E-05 1.65E-05
Indeno(1,2,3-cd)pyrene 6.23E-09 2.87E-08 3.50E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 6.34E-04 NA 6.34E-04
Mercury, inorganic NA NA NA Immune 1.79E-04 NA 1.79E-04
Naphthalene NA NA NA Body Weight 4.90E-07 2.26E-06 2.75E-06
PCBs (non DLC) 6.59E-09 3.28E-08 3.94E-08 Eye, Nails, Immune 3.85E-03 1.91E-02 2.30E-02
PCBs, total 6.84E-09 3.40E-08 4.08E-08 Eye, Nails, Immune 3.99E-03 1.98E-02 2.38E-02
PCB-TEQ 6.54E-09 6.96E-09 1.35E-08 Reproductive, Developmental 7.26E-04 7.73E-04 1.50E-03
TCDD-TEQ 1.59E-07 1.69E-07 3.29E-07 Reproductive, Developmental 1.77E-02 1.88E-02 3.65E-02
Thallium NA NA NA Hair 2.69E-04 NA 2.69E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.65E-05 5.86E-05 7.51E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.93E-04 1.75E-03 2.24E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.42E-04 NA 1.42E-04

RM12-15 Exposure Medium Total (Total PCBs) (a) 3.14E-07 8.61E-07 1.18E-06 2.47E-02 4.11E-02 6.58E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.20E-07 8.67E-07 1.19E-06 2.53E-02 4.11E-02 6.64E-02
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 1.14E-04 NA 1.14E-04

Sediment Antimony NA NA NA Mortality, Blood 2.56E-04 NA 2.56E-04
Arsenic, total 8.60E-09 1.53E-08 2.38E-08 Skin, Vascular 2.23E-04 3.95E-04 6.18E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.37E-08 6.33E-08 7.70E-08 NA NA NA NA
Benzo(a)pyrene 1.59E-07 7.33E-07 8.92E-07 NA NA NA NA
Benzo(b)fluoranthene 1.59E-08 7.33E-08 8.92E-08 NA NA NA NA
Benzo(k)fluoranthene 7.19E-10 3.32E-09 4.03E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.19E-11 1.13E-10 1.45E-10 Liver 1.33E-06 4.72E-06 6.05E-06
C2-Benzanthracene/chrysenes 8.80E-11 4.06E-10 4.94E-10 Liver, Kidney 1.76E-06 8.11E-06 9.87E-06
Cadmium, diet NA NA NA Kidney 3.21E-05 4.56E-05 7.78E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.94E-07 NA 4.94E-07
Chrysene 1.66E-10 7.67E-10 9.33E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 3.53E-04 NA 3.53E-04
Copper NA NA NA Gastrointestinal 4.25E-05 NA 4.25E-05
Dibenz(a,h)anthracene 2.92E-08 1.35E-07 1.64E-07 NA NA NA NA
Dieldrin 2.64E-10 9.36E-10 1.20E-09 Liver 3.85E-06 1.36E-05 1.75E-05
Indeno(1,2,3-cd)pyrene 7.38E-09 3.41E-08 4.15E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.15E-04 NA 4.15E-04
Mercury, inorganic NA NA NA Immune 4.29E-05 NA 4.29E-05
Naphthalene NA NA NA Body Weight 6.10E-07 2.81E-06 3.42E-06
PCBs (non DLC) 2.39E-09 1.19E-08 1.43E-08 Eye, Nails, Immune 1.40E-03 6.94E-03 8.33E-03
PCBs, total 2.66E-09 1.32E-08 1.59E-08 Eye, Nails, Immune 1.55E-03 7.72E-03 9.28E-03
PCB-TEQ 6.44E-09 6.85E-09 1.33E-08 Reproductive, Developmental 7.15E-04 7.61E-04 1.48E-03
TCDD-TEQ 2.22E-09 2.37E-09 4.59E-09 Reproductive, Developmental 2.47E-04 2.63E-04 5.10E-04
Thallium NA NA NA Hair 2.01E-04 NA 2.01E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.21E-05 4.30E-05 5.51E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.03E-04 1.43E-03 1.83E-03
Trichloroethene 6.23E-14 NA 6.23E-14 Thyroid 1.58E-08 NA 1.58E-08
Vanadium NA NA NA Hair 6.69E-05 NA 6.69E-05

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 2.40E-07 1.07E-06 1.31E-06 3.97E-03 9.93E-03 1.39E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.46E-07 1.08E-06 1.33E-06 4.53E-03 9.90E-03 1.44E-02

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 4.79E-08 9.20E-06 9.24E-06 3.23E-03 2.48E-01 2.51E-01
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.85E-08 9.26E-06 9.31E-06 3.29E-03 2.55E-01 2.58E-01
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3
Total PCBs (a) 1.11E-05 3.70E-01
PCB-TEQ & PCBs (non DLC) (b) 1.12E-05 3.79E-01

River Mile 3-6
Total PCBs (a) 1.07E-05 3.09E-01
PCB-TEQ & PCBs (non DLC) (b) 1.08E-05 3.17E-01

River Mile 6-9
Total PCBs (a) 1.80E-05 1.12E+00
PCB-TEQ & PCBs (non DLC) (b) 1.81E-05 1.13E+00

River Mile 6-9 East Bank
Total PCBs (a) 2.12E-05 1.52E+00
PCB-TEQ & PCBs (non DLC) (b) 2.13E-05 1.53E+00

River Mile 9-12
Total PCBs (a) 1.24E-05 4.80E-01
PCB-TEQ & PCBs (non DLC) (b) 1.25E-05 4.89E-01

River Mile 12-15
Total PCBs (a) 1.04E-05 3.17E-01
PCB-TEQ & PCBs (non DLC) (b) 1.05E-05 3.24E-01

River Mile 15-17.4
Total PCBs (a) 1.06E-05 2.65E-01
PCB-TEQ & PCBs (non DLC) (b) 1.06E-05 2.72E-01
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 8.86E-04 2.65E-03 3.54E-03 Blood 8.86E-04 2.65E-03 3.54E-03
Body Weight 6.80E-07 3.14E-06 3.82E-06 Body Weight 6.80E-07 3.14E-06 3.82E-06
Developmental 4.54E-02 2.76E-01 3.21E-01 Developmental 4.67E-02 2.84E-01 3.31E-01
Eye 3.60E-03 3.11E-02 3.47E-02 Eye 3.43E-03 2.96E-02 3.30E-02
Gastrointestinal 1.20E-04 6.82E-05 1.88E-04 Gastrointestinal 1.20E-04 6.82E-05 1.88E-04
Hair 7.88E-04 3.96E-05 8.28E-04 Hair 7.88E-04 3.96E-05 8.28E-04
Immune 3.83E-03 3.11E-02 3.49E-02 Immune 3.66E-03 2.96E-02 3.33E-02
Kidney 7.25E-04 2.40E-03 3.13E-03 Kidney 7.25E-04 2.40E-03 3.13E-03
Liver 6.78E-04 2.97E-03 3.64E-03 Liver 6.78E-04 2.97E-03 3.64E-03
Mortality 2.42E-04 3.66E-04 6.08E-04 Mortality 2.42E-04 3.66E-04 6.08E-04
Nails 3.60E-03 3.11E-02 3.47E-02 Nails 3.43E-03 2.96E-02 3.30E-02
Neurological 1.24E-03 4.04E-03 5.27E-03 Neurological 1.24E-03 4.04E-03 5.27E-03
No effects observed 2.34E-06 6.19E-06 8.53E-06 No effects observed 2.34E-06 6.19E-06 8.53E-06
None reported 6.83E-05 0.00E+00 6.83E-05 None reported 6.83E-05 0.00E+00 6.83E-05
Reproductive 4.54E-02 2.76E-01 3.21E-01 Reproductive 4.67E-02 2.84E-01 3.31E-01
Skin 1.15E-03 1.17E-03 2.33E-03 Skin 1.15E-03 1.17E-03 2.33E-03
Thyroid 9.86E-04 3.07E-04 1.29E-03 Thyroid 9.86E-04 3.07E-04 1.29E-03
Vascular 1.15E-03 1.17E-03 2.33E-03 Vascular 1.15E-03 1.17E-03 2.33E-03

River Mile 
0-3
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 1.12E-03 3.11E-03 4.23E-03 Blood 1.12E-03 3.11E-03 4.23E-03
Body Weight 1.71E-06 7.90E-06 9.61E-06 Body Weight 1.71E-06 7.90E-06 9.61E-06
Developmental 1.96E-02 2.48E-01 2.68E-01 Developmental 2.05E-02 2.56E-01 2.77E-01
Eye 2.05E-03 2.33E-02 2.54E-02 Eye 1.94E-03 2.22E-02 2.41E-02
Gastrointestinal 1.46E-04 8.23E-05 2.28E-04 Gastrointestinal 1.46E-04 8.23E-05 2.28E-04
Hair 8.27E-04 3.96E-05 8.67E-04 Hair 8.27E-04 3.96E-05 8.67E-04
Immune 2.29E-03 2.34E-02 2.56E-02 Immune 2.18E-03 2.22E-02 2.44E-02
Kidney 9.10E-04 2.96E-03 3.87E-03 Kidney 9.10E-04 2.96E-03 3.87E-03
Liver 8.68E-04 3.65E-03 4.51E-03 Liver 8.68E-04 3.65E-03 4.51E-03
Mortality 3.46E-04 3.66E-04 7.12E-04 Mortality 3.46E-04 3.66E-04 7.12E-04
Nails 2.05E-03 2.33E-02 2.54E-02 Nails 1.94E-03 2.22E-02 2.41E-02
Neurological 1.36E-03 4.04E-03 5.40E-03 Neurological 1.36E-03 4.04E-03 5.40E-03
No effects observed 2.62E-06 6.19E-06 8.81E-06 No effects observed 2.62E-06 6.19E-06 8.81E-06
None reported 4.73E-05 0.00E+00 4.73E-05 None reported 4.73E-05 0.00E+00 4.73E-05
Reproductive 1.96E-02 2.48E-01 2.68E-01 Reproductive 2.05E-02 2.56E-01 2.77E-01
Skin 1.08E-03 1.04E-03 2.12E-03 Skin 1.08E-03 1.04E-03 2.12E-03
Thyroid 1.05E-03 3.07E-04 1.35E-03 Thyroid 1.05E-03 3.07E-04 1.35E-03
Vascular 1.08E-03 1.04E-03 2.12E-03 Vascular 1.08E-03 1.04E-03 2.12E-03

River Mile 
3-6
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 1.74E-03 5.42E-03 7.16E-03 Blood 1.74E-03 5.42E-03 7.16E-03
Body Weight 4.02E-06 1.85E-05 2.26E-05 Body Weight 4.02E-06 1.85E-05 2.26E-05
Developmental 3.93E-01 6.45E-01 1.04E+00 Developmental 3.96E-01 6.56E-01 1.05E+00
Eye 8.70E-03 5.64E-02 6.51E-02 Eye 8.27E-03 5.37E-02 6.20E-02
Gastrointestinal 2.18E-04 1.21E-04 3.39E-04 Gastrointestinal 2.18E-04 1.21E-04 3.39E-04
Hair 9.47E-04 3.96E-05 9.86E-04 Hair 9.47E-04 3.96E-05 9.86E-04
Immune 9.15E-03 5.64E-02 6.55E-02 Immune 8.72E-03 5.37E-02 6.24E-02
Kidney 1.66E-03 5.39E-03 7.05E-03 Kidney 1.66E-03 5.39E-03 7.05E-03
Liver 1.49E-03 5.86E-03 7.36E-03 Liver 1.49E-03 5.86E-03 7.36E-03
Mortality 3.12E-04 3.66E-04 6.78E-04 Mortality 3.12E-04 3.66E-04 6.78E-04
Nails 8.70E-03 5.64E-02 6.51E-02 Nails 8.27E-03 5.37E-02 6.20E-02
Neurological 1.54E-03 4.04E-03 5.58E-03 Neurological 1.54E-03 4.04E-03 5.58E-03
No effects observed 5.45E-06 6.19E-06 1.16E-05 No effects observed 5.45E-06 6.19E-06 1.16E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 3.93E-01 6.45E-01 1.04E+00 Reproductive 3.96E-01 6.56E-01 1.05E+00
Skin 1.31E-03 1.46E-03 2.77E-03 Skin 1.31E-03 1.46E-03 2.77E-03
Thyroid 1.02E-03 3.07E-04 1.33E-03 Thyroid 1.02E-03 3.07E-04 1.33E-03
Vascular 1.31E-03 1.46E-03 2.77E-03 Vascular 1.31E-03 1.46E-03 2.77E-03

River Mile 
6-9
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 2.21E-03 6.97E-03 9.18E-03 Blood 2.21E-03 6.97E-03 9.18E-03
Body Weight 7.80E-07 3.60E-06 4.38E-06 Body Weight 7.80E-07 3.60E-06 4.38E-06
Developmental 5.73E-01 8.38E-01 1.41E+00 Developmental 5.77E-01 8.48E-01 1.42E+00
Eye 1.16E-02 7.08E-02 8.24E-02 Eye 1.10E-02 6.74E-02 7.84E-02
Gastrointestinal 2.47E-04 1.57E-04 4.05E-04 Gastrointestinal 2.47E-04 1.57E-04 4.05E-04
Hair 1.09E-03 3.96E-05 1.13E-03 Hair 1.09E-03 3.96E-05 1.13E-03
Immune 1.22E-02 7.08E-02 8.30E-02 Immune 1.16E-02 6.74E-02 7.90E-02
Kidney 2.19E-03 7.07E-03 9.26E-03 Kidney 2.19E-03 7.07E-03 9.26E-03
Liver 1.95E-03 7.47E-03 9.41E-03 Liver 1.95E-03 7.47E-03 9.41E-03
Mortality 3.47E-04 3.66E-04 7.13E-04 Mortality 3.47E-04 3.66E-04 7.13E-04
Nails 1.16E-02 7.08E-02 8.24E-02 Nails 1.10E-02 6.74E-02 7.84E-02
Neurological 1.48E-03 4.04E-03 5.52E-03 Neurological 1.48E-03 4.04E-03 5.52E-03
No effects observed 7.28E-06 6.19E-06 1.35E-05 No effects observed 7.28E-06 6.19E-06 1.35E-05
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 5.73E-01 8.38E-01 1.41E+00 Reproductive 5.77E-01 8.48E-01 1.42E+00
Skin 1.45E-03 1.71E-03 3.16E-03 Skin 1.45E-03 1.71E-03 3.16E-03
Thyroid 1.03E-03 3.07E-04 1.34E-03 Thyroid 1.03E-03 3.07E-04 1.34E-03
Vascular 1.45E-03 1.71E-03 3.16E-03 Vascular 1.45E-03 1.71E-03 3.16E-03

River Mile 
6-9 East Bank
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 1.00E-03 2.79E-03 3.79E-03 Blood 1.00E-03 2.79E-03 3.79E-03
Body Weight 7.48E-07 3.45E-06 4.20E-06 Body Weight 7.48E-07 3.45E-06 4.20E-06
Developmental 9.47E-02 3.28E-01 4.23E-01 Developmental 9.66E-02 3.37E-01 4.34E-01
Eye 4.89E-03 3.75E-02 4.24E-02 Eye 4.66E-03 3.58E-02 4.04E-02
Gastrointestinal 1.27E-04 6.98E-05 1.97E-04 Gastrointestinal 1.27E-04 6.98E-05 1.97E-04
Hair 7.03E-04 3.96E-05 7.42E-04 Hair 7.03E-04 3.96E-05 7.42E-04
Immune 5.16E-03 3.75E-02 4.27E-02 Immune 4.93E-03 3.58E-02 4.07E-02
Kidney 8.23E-04 2.62E-03 3.45E-03 Kidney 8.23E-04 2.62E-03 3.45E-03
Liver 7.64E-04 3.27E-03 4.04E-03 Liver 7.64E-04 3.27E-03 4.04E-03
Mortality 3.16E-04 3.66E-04 6.83E-04 Mortality 3.16E-04 3.66E-04 6.83E-04
Nails 4.89E-03 3.75E-02 4.24E-02 Nails 4.66E-03 3.58E-02 4.04E-02
Neurological 1.40E-03 4.04E-03 5.44E-03 Neurological 1.40E-03 4.04E-03 5.44E-03
No effects observed 3.73E-06 6.19E-06 9.92E-06 No effects observed 3.73E-06 6.19E-06 9.92E-06
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 9.47E-02 3.28E-01 4.23E-01 Reproductive 9.66E-02 3.37E-01 4.34E-01
Skin 1.13E-03 1.14E-03 2.27E-03 Skin 1.13E-03 1.14E-03 2.27E-03
Thyroid 8.72E-04 3.07E-04 1.18E-03 Thyroid 8.72E-04 3.07E-04 1.18E-03
Vascular 1.13E-03 1.14E-03 2.27E-03 Vascular 1.13E-03 1.14E-03 2.27E-03

River Mile 
9-12
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 7.37E-04 2.12E-03 2.86E-03 Blood 7.37E-04 2.12E-03 2.86E-03
Body Weight 4.90E-07 2.26E-06 2.75E-06 Body Weight 4.90E-07 2.26E-06 2.75E-06
Developmental 1.98E-02 2.48E-01 2.68E-01 Developmental 1.99E-02 2.56E-01 2.75E-01
Eye 7.96E-03 5.27E-02 6.07E-02 Eye 7.96E-03 5.21E-02 6.01E-02
Gastrointestinal 8.96E-05 5.86E-05 1.48E-04 Gastrointestinal 8.96E-05 5.86E-05 1.48E-04
Hair 5.45E-04 3.96E-05 5.84E-04 Hair 5.45E-04 3.96E-05 5.84E-04
Immune 8.14E-03 5.27E-02 6.09E-02 Immune 8.14E-03 5.21E-02 6.03E-02
Kidney 6.04E-04 1.91E-03 2.51E-03 Kidney 6.04E-04 1.91E-03 2.51E-03
Liver 5.31E-04 2.44E-03 2.97E-03 Liver 5.31E-04 2.44E-03 2.97E-03
Mortality 2.43E-04 3.66E-04 6.09E-04 Mortality 2.43E-04 3.66E-04 6.09E-04
Nails 7.96E-03 5.27E-02 6.07E-02 Nails 7.96E-03 5.21E-02 6.01E-02
Neurological 1.39E-03 4.04E-03 5.43E-03 Neurological 1.39E-03 4.04E-03 5.43E-03
No effects observed 1.50E-06 6.19E-06 7.68E-06 No effects observed 1.50E-06 6.19E-06 7.68E-06
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 1.98E-02 2.48E-01 2.68E-01 Reproductive 1.99E-02 2.56E-01 2.75E-01
Skin 8.11E-04 5.68E-04 1.38E-03 Skin 8.11E-04 5.68E-04 1.38E-03
Thyroid 8.00E-04 3.07E-04 1.11E-03 Thyroid 8.00E-04 3.07E-04 1.11E-03
Vascular 8.11E-04 5.68E-04 1.38E-03 Vascular 8.11E-04 5.68E-04 1.38E-03

River Mile 
12-15
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TABLE 9.25.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00
Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00
Blood 8.46E-04 1.80E-03 2.65E-03 Blood 8.46E-04 1.80E-03 2.65E-03
Body Weight 6.10E-07 2.81E-06 3.42E-06 Body Weight 6.10E-07 2.81E-06 3.42E-06
Developmental 1.65E-03 2.29E-01 2.31E-01 Developmental 2.43E-03 2.37E-01 2.39E-01
Eye 1.68E-03 2.15E-02 2.32E-02 Eye 1.52E-03 2.01E-02 2.16E-02
Gastrointestinal 5.47E-05 4.30E-05 9.77E-05 Gastrointestinal 5.47E-05 4.30E-05 9.77E-05
Hair 4.02E-04 3.96E-05 4.41E-04 Hair 4.02E-04 3.96E-05 4.41E-04
Immune 1.72E-03 2.15E-02 2.32E-02 Immune 1.56E-03 2.01E-02 2.17E-02
Kidney 4.39E-04 1.48E-03 1.92E-03 Kidney 4.39E-04 1.48E-03 1.92E-03
Liver 4.28E-04 2.08E-03 2.51E-03 Liver 4.28E-04 2.08E-03 2.51E-03
Mortality 4.41E-04 3.66E-04 8.07E-04 Mortality 4.41E-04 3.66E-04 8.07E-04
Nails 1.68E-03 2.15E-02 2.32E-02 Nails 1.52E-03 2.01E-02 2.16E-02
Neurological 1.07E-03 4.04E-03 5.11E-03 Neurological 1.07E-03 4.04E-03 5.11E-03
No effects observed 7.65E-07 6.19E-06 6.95E-06 No effects observed 7.65E-07 6.19E-06 6.95E-06
None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00
Reproductive 1.65E-03 2.29E-01 2.31E-01 Reproductive 2.43E-03 2.37E-01 2.39E-01
Skin 8.12E-04 5.70E-04 1.38E-03 Skin 8.12E-04 5.70E-04 1.38E-03
Thyroid 5.78E-04 3.07E-04 8.85E-04 Thyroid 5.78E-04 3.07E-04 8.85E-04
Vascular 8.12E-04 5.70E-04 1.38E-03 Vascular 8.12E-04 5.70E-04 1.38E-03

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 6.89E-05 NA 6.89E-05
Sediment Antimony NA NA NA Mortality, Blood 1.28E-05 NA 1.28E-05

Arsenic, total 7.42E-09 2.89E-08 3.63E-08 Skin, Vascular 1.28E-04 5.00E-04 6.28E-04
Benzene 2.37E-14 NA 2.37E-14 Immune 8.39E-10 NA 8.39E-10
Benzo(a)anthracene 1.52E-09 1.54E-08 1.69E-08 NA NA NA NA
Benzo(a)pyrene 2.06E-08 2.09E-07 2.29E-07 NA NA NA NA
Benzo(b)fluoranthene 2.08E-09 2.11E-08 2.32E-08 NA NA NA NA
Benzo(k)fluoranthene 1.15E-10 1.16E-09 1.28E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.54E-11 6.66E-10 7.51E-10 Liver 2.37E-06 1.85E-05 2.09E-05
C2-Benzanthracene/chrysenes 1.63E-11 1.65E-10 1.81E-10 Liver, Kidney 4.33E-07 4.39E-06 4.82E-06
Cadmium, diet NA NA NA Kidney 1.79E-05 5.57E-05 7.35E-05
Chromium, hexavalent 3.00E-09 NA 3.00E-09 None reported 1.55E-05 NA 1.55E-05
Chromium, total NA NA NA No effects observed 4.71E-07 NA 4.71E-07
Chrysene 2.05E-11 2.08E-10 2.28E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.73E-04 NA 1.73E-04
Copper NA NA NA Gastrointestinal 2.29E-05 NA 2.29E-05
Dibenz(a,h)anthracene 2.34E-09 2.37E-08 2.60E-08 NA NA NA NA
Dieldrin 1.00E-10 7.80E-10 8.80E-10 Liver 9.73E-07 7.58E-06 8.56E-06
Indeno(1,2,3-cd)pyrene 1.11E-09 1.13E-08 1.24E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 8.84E-05 NA 8.84E-05
Mercury, inorganic NA NA NA Immune 5.19E-05 NA 5.19E-05
Naphthalene NA NA NA Body Weight 1.55E-07 1.57E-06 1.72E-06
PCBs (non DLC) 1.93E-09 2.11E-08 2.30E-08 Eye, Nails, Immune 7.52E-04 8.20E-03 8.96E-03
PCBs, total 2.03E-09 2.22E-08 2.42E-08 Eye, Nails, Immune 7.91E-04 8.63E-03 9.42E-03
PCB-TEQ 3.77E-09 8.81E-09 1.26E-08 Reproductive, Developmental 2.79E-04 6.52E-04 9.31E-04
TCDD-TEQ 1.35E-07 3.16E-07 4.51E-07 Reproductive, Developmental 1.00E-02 2.34E-02 3.34E-02
Thallium NA NA NA Hair 1.14E-04 NA 1.14E-04
TPH C19-C40 NA NA NA Gastrointestinal 4.38E-06 3.41E-05 3.85E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.46E-04 1.14E-03 1.29E-03
Trichloroethene 7.44E-14 NA 7.44E-14 Thyroid 2.52E-08 NA 2.52E-08
Vanadium NA NA NA Hair 3.51E-05 NA 3.51E-05

RM0-3 Exposure Medium Total (Total PCBs) (a) 1.76E-07 6.50E-07 8.26E-07 1.17E-02 3.38E-02 4.55E-02
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.79E-07 6.58E-07 8.37E-07 1.19E-02 3.40E-02 4.60E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 7.13E-05 NA 7.13E-05

Sediment Antimony NA NA NA Mortality, Blood 3.66E-05 NA 3.66E-05
Arsenic, total 6.44E-09 2.51E-08 3.15E-08 Skin, Vascular 1.11E-04 4.34E-04 5.45E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.62E-09 2.65E-08 2.92E-08 NA NA NA NA
Benzo(a)pyrene 2.21E-08 2.23E-07 2.45E-07 NA NA NA NA
Benzo(b)fluoranthene 2.47E-09 2.50E-08 2.75E-08 NA NA NA NA
Benzo(k)fluoranthene 1.11E-10 1.12E-09 1.23E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 5.50E-10 4.29E-09 4.84E-09 Liver 1.53E-05 1.19E-04 1.34E-04
C2-Benzanthracene/chrysenes 6.36E-11 6.44E-10 7.07E-10 Liver, Kidney 1.69E-06 1.71E-05 1.88E-05
Cadmium, diet NA NA NA Kidney 2.94E-05 9.15E-05 1.21E-04
Chromium, hexavalent 2.08E-09 NA 2.08E-09 None reported 1.08E-05 NA 1.08E-05
Chromium, total NA NA NA No effects observed 5.35E-07 NA 5.35E-07
Chrysene 3.94E-11 3.99E-10 4.39E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.87E-04 NA 1.87E-04
Copper NA NA NA Gastrointestinal 2.79E-05 NA 2.79E-05
Dibenz(a,h)anthracene 2.30E-09 2.33E-08 2.56E-08 NA NA NA NA
Dieldrin 6.66E-11 5.19E-10 5.85E-10 Liver 6.47E-07 5.04E-06 5.69E-06
Indeno(1,2,3-cd)pyrene 1.31E-09 1.32E-08 1.45E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.14E-04 NA 1.14E-04
Mercury, inorganic NA NA NA Immune 5.55E-05 NA 5.55E-05
Naphthalene NA NA NA Body Weight 3.90E-07 3.95E-06 4.33E-06
PCBs (non DLC) 1.06E-09 1.16E-08 1.27E-08 Eye, Nails, Immune 4.14E-04 4.51E-03 4.92E-03
PCBs, total 1.13E-09 1.23E-08 1.34E-08 Eye, Nails, Immune 4.38E-04 4.77E-03 5.21E-03
PCB-TEQ 2.55E-09 5.97E-09 8.52E-09 Reproductive, Developmental 1.89E-04 4.42E-04 6.31E-04
TCDD-TEQ 5.59E-08 1.31E-07 1.87E-07 Reproductive, Developmental 4.14E-03 9.68E-03 1.38E-02
Thallium NA NA NA Hair 1.22E-04 NA 1.22E-04
TPH C19-C40 NA NA NA Gastrointestinal 5.27E-06 4.11E-05 4.64E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.76E-04 1.37E-03 1.54E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 3.54E-05 NA 3.54E-05

RM3-6 Exposure Medium Total (Total PCBs) (a) 9.72E-08 4.86E-07 5.84E-07 5.58E-03 1.65E-02 2.21E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.97E-08 4.92E-07 5.91E-07 5.75E-03 1.67E-02 2.25E-02
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 7.55E-05 NA 7.55E-05

Sediment Antimony NA NA NA Mortality, Blood 2.88E-05 NA 2.88E-05
Arsenic, total 9.50E-09 3.70E-08 4.65E-08 Skin, Vascular 1.64E-04 6.40E-04 8.04E-04
Benzene 1.10E-14 NA 1.10E-14 Immune 3.90E-10 NA 3.90E-10
Benzo(a)anthracene 1.83E-09 1.86E-08 2.04E-08 NA NA NA NA
Benzo(a)pyrene 2.77E-08 2.81E-07 3.09E-07 NA NA NA NA
Benzo(b)fluoranthene 3.43E-09 3.47E-08 3.81E-08 NA NA NA NA
Benzo(k)fluoranthene 1.20E-10 1.21E-09 1.33E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.03E-10 2.36E-09 2.66E-09 Liver 8.42E-06 6.56E-05 7.40E-05
C2-Benzanthracene/chrysenes 3.14E-11 3.18E-10 3.50E-10 Liver, Kidney 8.38E-07 8.48E-06 9.32E-06
Cadmium, diet NA NA NA Kidney 5.26E-05 1.64E-04 2.17E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.18E-06 NA 1.18E-06
Chrysene 2.56E-11 2.59E-10 2.85E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.81E-04 NA 1.81E-04
Copper NA NA NA Gastrointestinal 4.20E-05 NA 4.20E-05
Dibenz(a,h)anthracene 3.86E-09 3.91E-08 4.29E-08 NA NA NA NA
Dieldrin 2.75E-10 2.14E-09 2.42E-09 Liver 2.67E-06 2.08E-05 2.35E-05
Indeno(1,2,3-cd)pyrene 1.47E-09 1.49E-08 1.63E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.51E-04 NA 1.51E-04
Mercury, inorganic NA NA NA Immune 1.01E-04 NA 1.01E-04
Naphthalene NA NA NA Body Weight 9.14E-07 9.26E-06 1.02E-05
PCBs (non DLC) 4.77E-09 5.20E-08 5.68E-08 Eye, Nails, Immune 1.85E-03 2.02E-02 2.21E-02
PCBs, total 5.02E-09 5.47E-08 5.97E-08 Eye, Nails, Immune 1.95E-03 2.13E-02 2.32E-02
PCB-TEQ 8.89E-09 2.08E-08 2.97E-08 Reproductive, Developmental 6.58E-04 1.54E-03 2.20E-03
TCDD-TEQ 1.20E-06 2.81E-06 4.01E-06 Reproductive, Developmental 8.90E-02 2.08E-01 2.97E-01
Thallium NA NA NA Hair 1.38E-04 NA 1.38E-04
TPH C19-C40 NA NA NA Gastrointestinal 7.73E-06 6.02E-05 6.80E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.24E-04 2.52E-03 2.84E-03
Trichloroethene 1.77E-13 NA 1.77E-13 Thyroid 5.99E-08 NA 5.99E-08
Vanadium NA NA NA Hair 4.71E-05 NA 4.71E-05

RM6-9 Exposure Medium Total (Total PCBs) (a) 1.26E-06 3.30E-06 4.55E-06 9.23E-02 2.33E-01 3.25E-01
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.26E-06 3.31E-06 4.58E-06 9.29E-02 2.33E-01 3.26E-01
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 7.85E-05 NA 7.85E-05

Sediment Antimony NA NA NA Mortality, Blood 3.67E-05 NA 3.67E-05
Arsenic, total 1.14E-08 4.43E-08 5.57E-08 Skin, Vascular 1.97E-04 7.66E-04 9.62E-04
Benzene 1.10E-14 NA 1.10E-14 Immune 3.90E-10 NA 3.90E-10
Benzo(a)anthracene 1.94E-09 1.96E-08 2.15E-08 NA NA NA NA
Benzo(a)pyrene 2.31E-08 2.34E-07 2.57E-07 NA NA NA NA
Benzo(b)fluoranthene 2.81E-09 2.84E-08 3.12E-08 NA NA NA NA
Benzo(k)fluoranthene 1.29E-10 1.30E-09 1.43E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.85E-10 3.00E-09 3.39E-09 Liver 1.07E-05 8.33E-05 9.40E-05
C2-Benzanthracene/chrysenes 2.41E-11 2.44E-10 2.69E-10 Liver, Kidney 6.43E-07 6.51E-06 7.15E-06
Cadmium, diet NA NA NA Kidney 7.31E-05 2.28E-04 3.01E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.59E-06 NA 1.59E-06
Chrysene 2.67E-11 2.71E-10 2.97E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.84E-04 NA 1.84E-04
Copper NA NA NA Gastrointestinal 4.61E-05 NA 4.61E-05
Dibenz(a,h)anthracene 2.76E-09 2.80E-08 3.07E-08 NA NA NA NA
Dieldrin 4.03E-10 3.14E-09 3.54E-09 Liver 3.92E-06 3.05E-05 3.45E-05
Indeno(1,2,3-cd)pyrene 1.36E-09 1.38E-08 1.51E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.34E-04 NA 1.34E-04
Mercury, inorganic NA NA NA Immune 1.30E-04 NA 1.30E-04
Naphthalene NA NA NA Body Weight 1.77E-07 1.80E-06 1.97E-06
PCBs (non DLC) 6.38E-09 6.96E-08 7.60E-08 Eye, Nails, Immune 2.48E-03 2.71E-02 2.95E-02
PCBs, total 6.71E-09 7.32E-08 7.99E-08 Eye, Nails, Immune 2.61E-03 2.85E-02 3.11E-02
PCB-TEQ 9.27E-09 2.17E-08 3.09E-08 Reproductive, Developmental 6.87E-04 1.60E-03 2.29E-03
TCDD-TEQ 1.76E-06 4.11E-06 5.86E-06 Reproductive, Developmental 1.30E-01 3.04E-01 4.34E-01
Thallium NA NA NA Hair 1.52E-04 NA 1.52E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.01E-05 7.86E-05 8.87E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.23E-04 3.30E-03 3.72E-03
Trichloroethene 1.24E-13 NA 1.24E-13 Thyroid 4.20E-08 NA 4.20E-08
Vanadium NA NA NA Hair 6.62E-05 NA 6.62E-05

RM6-9East Exposure Medium Total (Total PCBs) (a) 1.81E-06 4.56E-06 6.36E-06 1.34E-01 3.37E-01 4.71E-01
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.82E-06 4.57E-06 6.39E-06 1.35E-01 3.37E-01 4.72E-01
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 5.69E-05 NA 5.69E-05

Sediment Antimony NA NA NA Mortality, Blood 2.98E-05 NA 2.98E-05
Arsenic, total 7.14E-09 2.78E-08 3.50E-08 Skin, Vascular 1.23E-04 4.81E-04 6.04E-04
Benzene 1.44E-14 NA 1.44E-14 Immune 5.09E-10 NA 5.09E-10
Benzo(a)anthracene 2.77E-09 2.80E-08 3.08E-08 NA NA NA NA
Benzo(a)pyrene 2.99E-08 3.03E-07 3.33E-07 NA NA NA NA
Benzo(b)fluoranthene 3.74E-09 3.79E-08 4.16E-08 NA NA NA NA
Benzo(k)fluoranthene 1.76E-10 1.78E-09 1.96E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.69E-10 3.66E-09 4.13E-09 Liver 1.30E-05 1.02E-04 1.15E-04
C2-Benzanthracene/chrysenes 1.61E-11 1.63E-10 1.79E-10 Liver, Kidney 4.29E-07 4.34E-06 4.77E-06
Cadmium, diet NA NA NA Kidney 3.11E-05 9.69E-05 1.28E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 7.87E-07 NA 7.87E-07
Chrysene 2.44E-11 2.47E-10 2.72E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.47E-04 NA 1.47E-04
Copper NA NA NA Gastrointestinal 2.44E-05 NA 2.44E-05
Dibenz(a,h)anthracene 2.55E-09 2.59E-08 2.84E-08 NA NA NA NA
Dieldrin 9.27E-11 7.22E-10 8.15E-10 Liver 9.01E-07 7.02E-06 7.92E-06
Indeno(1,2,3-cd)pyrene 1.15E-09 1.17E-08 1.28E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.39E-04 NA 1.39E-04
Mercury, inorganic NA NA NA Immune 6.09E-05 NA 6.09E-05
Naphthalene NA NA NA Body Weight 1.70E-07 1.72E-06 1.89E-06
PCBs (non DLC) 2.66E-09 2.90E-08 3.17E-08 Eye, Nails, Immune 1.03E-03 1.13E-02 1.23E-02
PCBs, total 2.79E-09 3.04E-08 3.32E-08 Eye, Nails, Immune 1.08E-03 1.18E-02 1.29E-02
PCB-TEQ 5.42E-09 1.27E-08 1.81E-08 Reproductive, Developmental 4.02E-04 9.38E-04 1.34E-03
TCDD-TEQ 2.87E-07 6.70E-07 9.57E-07 Reproductive, Developmental 2.12E-02 4.96E-02 7.09E-02
Thallium NA NA NA Hair 9.71E-05 NA 9.71E-05
TPH C19-C40 NA NA NA Gastrointestinal 4.47E-06 3.49E-05 3.93E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.55E-04 1.21E-03 1.36E-03
Trichloroethene 2.13E-13 NA 2.13E-13 Thyroid 7.19E-08 NA 7.19E-08
Vanadium NA NA NA Hair 3.23E-05 NA 3.23E-05

RM9-12 Exposure Medium Total (Total PCBs) (a) 3.37E-07 1.14E-06 1.48E-06 2.32E-02 6.34E-02 8.66E-02
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-07 1.15E-06 1.50E-06 2.36E-02 6.38E-02 8.74E-02
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 4.87E-05 NA 4.87E-05

Sediment Antimony NA NA NA Mortality, Blood 1.31E-05 NA 1.31E-05
Arsenic, total 2.92E-09 1.14E-08 1.43E-08 Skin, Vascular 5.05E-05 1.97E-04 2.47E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.45E-09 1.46E-08 1.61E-08 NA NA NA NA
Benzo(a)pyrene 1.71E-08 1.73E-07 1.90E-07 NA NA NA NA
Benzo(b)fluoranthene 2.11E-09 2.14E-08 2.35E-08 NA NA NA NA
Benzo(k)fluoranthene 9.73E-11 9.86E-10 1.08E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.22E-10 9.50E-10 1.07E-09 Liver 3.39E-06 2.64E-05 2.98E-05
C2-Benzanthracene/chrysenes 9.34E-12 9.46E-11 1.04E-10 Liver, Kidney 2.49E-07 2.52E-06 2.77E-06
Cadmium, diet NA NA NA Kidney 2.47E-05 7.69E-05 1.02E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.78E-07 NA 2.78E-07
Chrysene 2.03E-11 2.05E-10 2.25E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.31E-04 NA 1.31E-04
Copper NA NA NA Gastrointestinal 1.66E-05 NA 1.66E-05
Dibenz(a,h)anthracene 1.85E-09 1.87E-08 2.06E-08 NA NA NA NA
Dieldrin 8.47E-11 6.60E-10 7.45E-10 Liver 8.23E-07 6.42E-06 7.24E-06
Indeno(1,2,3-cd)pyrene 1.06E-09 1.08E-08 1.18E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.44E-04 NA 1.44E-04
Mercury, inorganic NA NA NA Immune 4.08E-05 NA 4.08E-05
Naphthalene NA NA NA Body Weight 1.11E-07 1.13E-06 1.24E-06
PCBs (non DLC) 2.25E-09 2.45E-08 2.68E-08 Eye, Nails, Immune 8.75E-04 9.54E-03 1.04E-02
PCBs, total 2.33E-09 2.55E-08 2.78E-08 Eye, Nails, Immune 9.08E-04 9.90E-03 1.08E-02
PCB-TEQ 2.23E-09 5.21E-09 7.44E-09 Reproductive, Developmental 1.65E-04 3.86E-04 5.51E-04
TCDD-TEQ 5.43E-08 1.27E-07 1.81E-07 Reproductive, Developmental 4.02E-03 9.40E-03 1.34E-02
Thallium NA NA NA Hair 6.11E-05 NA 6.11E-05
TPH C19-C40 NA NA NA Gastrointestinal 3.76E-06 2.93E-05 3.30E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.12E-04 8.73E-04 9.85E-04
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 3.23E-05 NA 3.23E-05

RM12-15 Exposure Medium Total (Total PCBs) (a) 8.35E-08 4.05E-07 4.89E-07 5.62E-03 2.05E-02 2.61E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.56E-08 4.10E-07 4.95E-07 5.75E-03 2.05E-02 2.63E-02
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 2.59E-05 NA 2.59E-05

Sediment Antimony NA NA NA Mortality, Blood 5.81E-05 NA 5.81E-05
Arsenic, total 2.93E-09 1.14E-08 1.44E-08 Skin, Vascular 5.07E-05 1.97E-04 2.48E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.34E-09 2.37E-08 2.60E-08 NA NA NA NA
Benzo(a)pyrene 2.71E-08 2.75E-07 3.02E-07 NA NA NA NA
Benzo(b)fluoranthene 2.71E-09 2.75E-08 3.02E-08 NA NA NA NA
Benzo(k)fluoranthene 1.23E-10 1.24E-09 1.36E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.09E-11 8.49E-11 9.58E-11 Liver 3.03E-07 2.36E-06 2.66E-06
C2-Benzanthracene/chrysenes 1.50E-11 1.52E-10 1.67E-10 Liver, Kidney 4.00E-07 4.05E-06 4.45E-06
Cadmium, diet NA NA NA Kidney 7.31E-06 2.28E-05 3.01E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.12E-07 NA 1.12E-07
Chrysene 2.84E-11 2.87E-10 3.15E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 8.03E-05 NA 8.03E-05
Copper NA NA NA Gastrointestinal 9.68E-06 NA 9.68E-06
Dibenz(a,h)anthracene 4.98E-09 5.05E-08 5.55E-08 NA NA NA NA
Dieldrin 9.00E-11 7.01E-10 7.91E-10 Liver 8.75E-07 6.82E-06 7.69E-06
Indeno(1,2,3-cd)pyrene 1.26E-09 1.28E-08 1.40E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 9.44E-05 NA 9.44E-05
Mercury, inorganic NA NA NA Immune 9.75E-06 NA 9.75E-06
Naphthalene NA NA NA Body Weight 1.39E-07 1.41E-06 1.54E-06
PCBs (non DLC) 8.17E-10 8.91E-09 9.73E-09 Eye, Nails, Immune 3.18E-04 3.46E-03 3.78E-03
PCBs, total 9.09E-10 9.92E-09 1.08E-08 Eye, Nails, Immune 3.54E-04 3.86E-03 4.21E-03
PCB-TEQ 2.20E-09 5.13E-09 7.33E-09 Reproductive, Developmental 1.63E-04 3.80E-04 5.43E-04
TCDD-TEQ 7.58E-10 1.77E-09 2.53E-09 Reproductive, Developmental 5.62E-05 1.31E-04 1.87E-04
Thallium NA NA NA Hair 4.57E-05 NA 4.57E-05
TPH C19-C40 NA NA NA Gastrointestinal 2.76E-06 2.15E-05 2.42E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 9.17E-05 7.14E-04 8.06E-04
Trichloroethene 1.06E-14 NA 1.06E-14 Thyroid 3.60E-09 NA 3.60E-09
Vanadium NA NA NA Hair 1.52E-05 NA 1.52E-05

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 4.33E-08 4.15E-07 4.58E-07 9.03E-04 4.96E-03 5.86E-03
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.54E-08 4.19E-07 4.64E-07 1.03E-03 4.95E-03 5.98E-03

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 6.03E-09 2.71E-06 2.72E-06 3.09E-04 7.95E-02 7.98E-02
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 6.11E-09 2.75E-06 2.75E-06 3.14E-04 8.17E-02 8.20E-02
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 3.55E-06 1.25E-01

PCB-TEQ & PCBs (non DLC) (b) 3.59E-06 1.28E-01

River Mile 3-6

Total PCBs (a) 3.30E-06 1.02E-01

PCB-TEQ & PCBs (non DLC) (b) 3.34E-06 1.04E-01

River Mile 6-9

Total PCBs (a) 7.27E-06 4.05E-01

PCB-TEQ & PCBs (non DLC) (b) 7.33E-06 4.08E-01

River Mile 6-9 East Bank

Total PCBs (a) 9.08E-06 5.51E-01

PCB-TEQ & PCBs (non DLC) (b) 9.14E-06 5.54E-01

River Mile 9-12

Total PCBs (a) 4.20E-06 1.66E-01

PCB-TEQ & PCBs (non DLC) (b) 4.25E-06 1.69E-01

River Mile 12-15

Total PCBs (a) 3.21E-06 1.06E-01

PCB-TEQ & PCBs (non DLC) (b) 3.25E-06 1.08E-01

River Mile 15-17.4

Total PCBs (a) 3.18E-06 8.57E-02

PCB-TEQ & PCBs (non DLC) (b) 3.22E-06 8.80E-02
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.77E-04 1.26E-03 1.44E-03 Blood 1.77E-04 1.26E-03 1.44E-03

Body Weight 1.55E-07 1.57E-06 1.72E-06 Body Weight 1.55E-07 1.57E-06 1.72E-06

Developmental 1.02E-02 9.67E-02 1.07E-01 Developmental 1.04E-02 9.98E-02 1.10E-01

Eye 8.03E-04 1.30E-02 1.39E-02 Eye 7.64E-04 1.24E-02 1.32E-02

Gastrointestinal 2.73E-05 3.41E-05 6.14E-05 Gastrointestinal 2.73E-05 3.41E-05 6.14E-05

Hair 1.62E-04 1.27E-05 1.74E-04 Hair 1.62E-04 1.27E-05 1.74E-04

Immune 8.55E-04 1.31E-02 1.39E-02 Immune 8.16E-04 1.24E-02 1.33E-02

Kidney 1.65E-04 1.20E-03 1.36E-03 Kidney 1.65E-04 1.20E-03 1.36E-03

Liver 1.52E-04 1.37E-03 1.52E-03 Liver 1.52E-04 1.37E-03 1.52E-03

Mortality 3.05E-05 1.17E-04 1.48E-04 Mortality 3.05E-05 1.17E-04 1.48E-04

Nails 8.03E-04 1.30E-02 1.39E-02 Nails 7.64E-04 1.24E-02 1.32E-02

Neurological 2.09E-04 1.29E-03 1.50E-03 Neurological 2.09E-04 1.29E-03 1.50E-03

No effects observed 4.97E-07 1.98E-06 2.48E-06 No effects observed 4.97E-07 1.98E-06 2.48E-06

None reported 1.55E-05 0.00E+00 1.55E-05 None reported 1.55E-05 0.00E+00 1.55E-05

Reproductive 1.02E-02 9.67E-02 1.07E-01 Reproductive 1.04E-02 9.98E-02 1.10E-01

Skin 1.85E-04 5.56E-04 7.40E-04 Skin 1.85E-04 5.56E-04 7.40E-04

Thyroid 1.95E-04 9.85E-05 2.93E-04 Thyroid 1.95E-04 9.85E-05 2.93E-04

Vascular 1.85E-04 5.56E-04 7.40E-04 Vascular 1.85E-04 5.56E-04 7.40E-04

River Mile 
0-3
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.30E-04 1.49E-03 1.72E-03 Blood 2.30E-04 1.49E-03 1.72E-03

Body Weight 3.90E-07 3.95E-06 4.33E-06 Body Weight 3.90E-07 3.95E-06 4.33E-06

Developmental 4.28E-03 8.30E-02 8.73E-02 Developmental 4.47E-03 8.58E-02 9.03E-02

Eye 4.49E-04 9.19E-03 9.64E-03 Eye 4.25E-04 8.74E-03 9.16E-03

Gastrointestinal 3.31E-05 4.11E-05 7.42E-05 Gastrointestinal 3.31E-05 4.11E-05 7.42E-05

Hair 1.70E-04 1.27E-05 1.83E-04 Hair 1.70E-04 1.27E-05 1.83E-04

Immune 5.05E-04 9.20E-03 9.70E-03 Immune 4.81E-04 8.74E-03 9.22E-03

Kidney 2.07E-04 1.48E-03 1.68E-03 Kidney 2.07E-04 1.48E-03 1.68E-03

Liver 1.95E-04 1.71E-03 1.90E-03 Liver 1.95E-04 1.71E-03 1.90E-03

Mortality 5.43E-05 1.17E-04 1.72E-04 Mortality 5.43E-05 1.17E-04 1.72E-04

Nails 4.49E-04 9.19E-03 9.64E-03 Nails 4.25E-04 8.74E-03 9.16E-03

Neurological 2.37E-04 1.29E-03 1.53E-03 Neurological 2.37E-04 1.29E-03 1.53E-03

No effects observed 5.61E-07 1.98E-06 2.55E-06 No effects observed 5.61E-07 1.98E-06 2.55E-06

None reported 1.08E-05 0.00E+00 1.08E-05 None reported 1.08E-05 0.00E+00 1.08E-05

Reproductive 4.28E-03 8.30E-02 8.73E-02 Reproductive 4.47E-03 8.58E-02 9.03E-02

Skin 1.68E-04 4.90E-04 6.57E-04 Skin 1.68E-04 4.90E-04 6.57E-04

Thyroid 2.08E-04 9.85E-05 3.07E-04 Thyroid 2.08E-04 9.85E-05 3.07E-04

Vascular 1.68E-04 4.90E-04 6.57E-04 Vascular 1.68E-04 4.90E-04 6.57E-04

River Mile 
3-6
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.70E-04 2.64E-03 3.01E-03 Blood 3.70E-04 2.64E-03 3.01E-03

Body Weight 9.14E-07 9.26E-06 1.02E-05 Body Weight 9.14E-07 9.26E-06 1.02E-05

Developmental 8.92E-02 2.81E-01 3.71E-01 Developmental 8.98E-02 2.85E-01 3.75E-01

Eye 1.96E-03 2.57E-02 2.77E-02 Eye 1.87E-03 2.45E-02 2.63E-02

Gastrointestinal 4.97E-05 6.02E-05 1.10E-04 Gastrointestinal 4.97E-05 6.02E-05 1.10E-04

Hair 1.98E-04 1.27E-05 2.10E-04 Hair 1.98E-04 1.27E-05 2.10E-04

Immune 2.06E-03 2.57E-02 2.78E-02 Immune 1.97E-03 2.45E-02 2.64E-02

Kidney 3.77E-04 2.69E-03 3.07E-03 Kidney 3.77E-04 2.69E-03 3.07E-03

Liver 3.37E-04 2.82E-03 3.15E-03 Liver 3.37E-04 2.82E-03 3.15E-03

Mortality 4.65E-05 1.17E-04 1.64E-04 Mortality 4.65E-05 1.17E-04 1.64E-04

Nails 1.96E-03 2.57E-02 2.77E-02 Nails 1.87E-03 2.45E-02 2.63E-02

Neurological 2.79E-04 1.29E-03 1.57E-03 Neurological 2.79E-04 1.29E-03 1.57E-03

No effects observed 1.20E-06 1.98E-06 3.19E-06 No effects observed 1.20E-06 1.98E-06 3.19E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 8.92E-02 2.81E-01 3.71E-01 Reproductive 8.98E-02 2.85E-01 3.75E-01

Skin 2.20E-04 6.96E-04 9.16E-04 Skin 2.20E-04 6.96E-04 9.16E-04

Thyroid 2.02E-04 9.85E-05 3.01E-04 Thyroid 2.02E-04 9.85E-05 3.01E-04

Vascular 2.20E-04 6.96E-04 9.16E-04 Vascular 2.20E-04 6.96E-04 9.16E-04

River Mile 
6-9
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 4.78E-04 3.42E-03 3.89E-03 Blood 4.78E-04 3.42E-03 3.89E-03

Body Weight 1.77E-07 1.80E-06 1.97E-06 Body Weight 1.77E-07 1.80E-06 1.97E-06

Developmental 1.30E-01 3.77E-01 5.08E-01 Developmental 1.31E-01 3.81E-01 5.12E-01

Eye 2.62E-03 3.29E-02 3.55E-02 Eye 2.49E-03 3.13E-02 3.38E-02

Gastrointestinal 5.62E-05 7.86E-05 1.35E-04 Gastrointestinal 5.62E-05 7.86E-05 1.35E-04

Hair 2.31E-04 1.27E-05 2.44E-04 Hair 2.31E-04 1.27E-05 2.44E-04

Immune 2.75E-03 3.29E-02 3.56E-02 Immune 2.62E-03 3.13E-02 3.39E-02

Kidney 4.97E-04 3.53E-03 4.03E-03 Kidney 4.97E-04 3.53E-03 4.03E-03

Liver 4.40E-04 3.62E-03 4.06E-03 Liver 4.40E-04 3.62E-03 4.06E-03

Mortality 5.44E-05 1.17E-04 1.72E-04 Mortality 5.44E-05 1.17E-04 1.72E-04

Nails 2.62E-03 3.29E-02 3.55E-02 Nails 2.49E-03 3.13E-02 3.38E-02

Neurological 2.65E-04 1.29E-03 1.56E-03 Neurological 2.65E-04 1.29E-03 1.56E-03

No effects observed 1.62E-06 1.98E-06 3.60E-06 No effects observed 1.62E-06 1.98E-06 3.60E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.30E-01 3.77E-01 5.08E-01 Reproductive 1.31E-01 3.81E-01 5.12E-01

Skin 2.53E-04 8.22E-04 1.07E-03 Skin 2.53E-04 8.22E-04 1.07E-03

Thyroid 2.06E-04 9.85E-05 3.04E-04 Thyroid 2.06E-04 9.85E-05 3.04E-04

Vascular 2.53E-04 8.22E-04 1.07E-03 Vascular 2.53E-04 8.22E-04 1.07E-03

River Mile 
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.03E-04 1.33E-03 1.53E-03 Blood 2.03E-04 1.33E-03 1.53E-03

Body Weight 1.70E-07 1.72E-06 1.89E-06 Body Weight 1.70E-07 1.72E-06 1.89E-06

Developmental 2.14E-02 1.23E-01 1.44E-01 Developmental 2.18E-02 1.26E-01 1.48E-01

Eye 1.10E-03 1.63E-02 1.73E-02 Eye 1.05E-03 1.55E-02 1.65E-02

Gastrointestinal 2.89E-05 3.49E-05 6.38E-05 Gastrointestinal 2.89E-05 3.49E-05 6.38E-05

Hair 1.42E-04 1.27E-05 1.55E-04 Hair 1.42E-04 1.27E-05 1.55E-04

Immune 1.16E-03 1.63E-02 1.74E-02 Immune 1.11E-03 1.55E-02 1.66E-02

Kidney 1.87E-04 1.31E-03 1.50E-03 Kidney 1.87E-04 1.31E-03 1.50E-03

Liver 1.71E-04 1.52E-03 1.69E-03 Liver 1.71E-04 1.52E-03 1.69E-03

Mortality 4.75E-05 1.17E-04 1.65E-04 Mortality 4.75E-05 1.17E-04 1.65E-04

Nails 1.10E-03 1.63E-02 1.73E-02 Nails 1.05E-03 1.55E-02 1.65E-02

Neurological 2.48E-04 1.29E-03 1.54E-03 Neurological 2.48E-04 1.29E-03 1.54E-03

No effects observed 8.13E-07 1.98E-06 2.80E-06 No effects observed 8.13E-07 1.98E-06 2.80E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.14E-02 1.23E-01 1.44E-01 Reproductive 2.18E-02 1.26E-01 1.48E-01

Skin 1.80E-04 5.37E-04 7.17E-04 Skin 1.80E-04 5.37E-04 7.17E-04

Thyroid 1.69E-04 9.85E-05 2.67E-04 Thyroid 1.69E-04 9.85E-05 2.67E-04

Vascular 1.80E-04 5.37E-04 7.17E-04 Vascular 1.80E-04 5.37E-04 7.17E-04

River Mile 
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.43E-04 9.92E-04 1.14E-03 Blood 1.43E-04 9.92E-04 1.14E-03

Body Weight 1.11E-07 1.13E-06 1.24E-06 Body Weight 1.11E-07 1.13E-06 1.24E-06

Developmental 4.32E-03 8.31E-02 8.74E-02 Developmental 4.33E-03 8.55E-02 8.98E-02

Eye 1.79E-03 2.39E-02 2.57E-02 Eye 1.79E-03 2.37E-02 2.55E-02

Gastrointestinal 2.04E-05 2.93E-05 4.96E-05 Gastrointestinal 2.04E-05 2.93E-05 4.96E-05

Hair 1.06E-04 1.27E-05 1.19E-04 Hair 1.06E-04 1.27E-05 1.19E-04

Immune 1.84E-03 2.39E-02 2.57E-02 Immune 1.84E-03 2.37E-02 2.55E-02

Kidney 1.37E-04 9.53E-04 1.09E-03 Kidney 1.37E-04 9.53E-04 1.09E-03

Liver 1.18E-04 1.11E-03 1.23E-03 Liver 1.18E-04 1.11E-03 1.23E-03

Mortality 3.08E-05 1.17E-04 1.48E-04 Mortality 3.08E-05 1.17E-04 1.48E-04

Nails 1.79E-03 2.39E-02 2.57E-02 Nails 1.79E-03 2.37E-02 2.55E-02

Neurological 2.45E-04 1.29E-03 1.54E-03 Neurological 2.45E-04 1.29E-03 1.54E-03

No effects observed 3.04E-07 1.98E-06 2.29E-06 No effects observed 3.04E-07 1.98E-06 2.29E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 4.32E-03 8.31E-02 8.74E-02 Reproductive 4.33E-03 8.55E-02 8.98E-02

Skin 1.07E-04 2.53E-04 3.59E-04 Skin 1.07E-04 2.53E-04 3.59E-04

Thyroid 1.52E-04 9.85E-05 2.51E-04 Thyroid 1.52E-04 9.85E-05 2.51E-04

Vascular 1.07E-04 2.53E-04 3.59E-04 Vascular 1.07E-04 2.53E-04 3.59E-04

River Mile 
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TABLE 9.26.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - SWIMMER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.68E-04 8.33E-04 1.00E-03 Blood 1.68E-04 8.33E-04 1.00E-03

Body Weight 1.39E-07 1.41E-06 1.54E-06 Body Weight 1.39E-07 1.41E-06 1.54E-06

Developmental 1.90E-04 7.35E-02 7.37E-02 Developmental 3.59E-04 7.62E-02 7.66E-02

Eye 3.66E-04 8.28E-03 8.64E-03 Eye 3.29E-04 7.69E-03 8.02E-03

Gastrointestinal 1.24E-05 2.15E-05 3.39E-05 Gastrointestinal 1.24E-05 2.15E-05 3.39E-05

Hair 7.37E-05 1.27E-05 8.64E-05 Hair 7.37E-05 1.27E-05 8.64E-05

Immune 3.76E-04 8.28E-03 8.66E-03 Immune 3.39E-04 7.70E-03 8.03E-03

Kidney 9.96E-05 7.41E-04 8.41E-04 Kidney 9.96E-05 7.41E-04 8.41E-04

Liver 9.50E-05 9.28E-04 1.02E-03 Liver 9.50E-05 9.28E-04 1.02E-03

Mortality 7.58E-05 1.17E-04 1.93E-04 Mortality 7.58E-05 1.17E-04 1.93E-04

Nails 3.66E-04 8.28E-03 8.64E-03 Nails 3.29E-04 7.69E-03 8.02E-03

Neurological 1.72E-04 1.29E-03 1.47E-03 Neurological 1.72E-04 1.29E-03 1.47E-03

No effects observed 1.38E-07 1.98E-06 2.12E-06 No effects observed 1.38E-07 1.98E-06 2.12E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.90E-04 7.35E-02 7.37E-02 Reproductive 3.59E-04 7.62E-02 7.66E-02

Skin 1.07E-04 2.54E-04 3.60E-04 Skin 1.07E-04 2.54E-04 3.60E-04

Thyroid 1.02E-04 9.85E-05 2.00E-04 Thyroid 1.02E-04 9.85E-05 2.00E-04

Vascular 1.07E-04 2.54E-04 3.60E-04 Vascular 1.07E-04 2.54E-04 3.60E-04

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.27.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Sediment Accessible RM0-3
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 3.07E-08 3.95E-08 7.02E-08
Benzene 9.82E-14 NA 9.82E-14
Benzo(a)anthracene 1.58E-08 3.23E-08 4.81E-08
Benzo(a)pyrene 2.14E-07 4.37E-07 6.52E-07
Benzo(b)fluoranthene 2.17E-08 4.42E-08 6.59E-08
Benzo(k)fluoranthene 1.19E-09 2.44E-09 3.63E-09
Bis(2-ethylhexyl) phthalate 3.53E-10 9.09E-10 1.26E-09
C2-Benzanthracene/chrysenes 1.69E-10 3.45E-10 5.15E-10
Cadmium, diet NA NA NA
Chromium, hexavalent 3.12E-08 NA 3.12E-08
Chromium, total NA NA NA
Chrysene 2.14E-10 4.36E-10 6.50E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.44E-08 4.97E-08 7.41E-08
Dieldrin 4.14E-10 1.07E-09 1.48E-09
Indeno(1,2,3-cd)pyrene 1.16E-08 2.37E-08 3.53E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 8.00E-09 2.88E-08 3.68E-08
PCBs, total 8.42E-09 3.03E-08 3.87E-08
PCB-TEQ 1.56E-08 1.20E-08 2.76E-08
TCDD-TEQ 5.59E-07 4.32E-07 9.91E-07
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 7.75E-13 NA 7.75E-13
Vanadium NA NA NA

RM0-3 Exposure Medium Total (Total PCBs) (a) 9.20E-07 1.09E-06 2.01E-06
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.35E-07 1.10E-06 2.04E-06

Carcinogenic Risk
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TABLE 9.27.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM3-6
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.67E-08 3.43E-08 6.09E-08
Benzene NA NA NA
Benzo(a)anthracene 2.73E-08 5.57E-08 8.30E-08
Benzo(a)pyrene 2.30E-07 4.68E-07 6.98E-07
Benzo(b)fluoranthene 2.57E-08 5.25E-08 7.82E-08
Benzo(k)fluoranthene 1.15E-09 2.35E-09 3.51E-09
Bis(2-ethylhexyl) phthalate 2.28E-09 5.85E-09 8.13E-09
C2-Benzanthracene/chrysenes 6.62E-10 1.35E-09 2.01E-09
Cadmium, diet NA NA NA
Chromium, hexavalent 2.16E-08 NA 2.16E-08
Chromium, total NA NA NA
Chrysene 4.11E-10 8.38E-10 1.25E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.40E-08 4.89E-08 7.28E-08
Dieldrin 2.75E-10 7.08E-10 9.84E-10
Indeno(1,2,3-cd)pyrene 1.36E-08 2.77E-08 4.13E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 4.40E-09 1.58E-08 2.02E-08
PCBs, total 4.65E-09 1.68E-08 2.14E-08
PCB-TEQ 1.06E-08 8.15E-09 1.87E-08
TCDD-TEQ 2.31E-07 1.79E-07 4.10E-07
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene NA NA NA
Vanadium NA NA NA

RM3-6 Exposure Medium Total (Total PCBs) (a) 6.09E-07 8.94E-07 1.50E-06
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 6.20E-07 9.01E-07 1.52E-06

Page 2 of 8
AECOM

Final

July 2017



TABLE 9.27.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM 6-9
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 3.93E-08 5.06E-08 8.99E-08
Benzene 4.56E-14 NA 4.56E-14
Benzo(a)anthracene 1.91E-08 3.90E-08 5.81E-08
Benzo(a)pyrene 2.89E-07 5.89E-07 8.78E-07
Benzo(b)fluoranthene 3.57E-08 7.28E-08 1.08E-07
Benzo(k)fluoranthene 1.25E-09 2.55E-09 3.79E-09
Bis(2-ethylhexyl) phthalate 1.25E-09 3.23E-09 4.48E-09
C2-Benzanthracene/chrysenes 3.27E-10 6.68E-10 9.95E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.66E-10 5.44E-10 8.10E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 4.02E-08 8.20E-08 1.22E-07
Dieldrin 1.14E-09 2.93E-09 4.06E-09
Indeno(1,2,3-cd)pyrene 1.53E-08 3.12E-08 4.65E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.97E-08 7.11E-08 9.08E-08
PCBs, total 2.08E-08 7.47E-08 9.55E-08
PCB-TEQ 3.68E-08 2.84E-08 6.51E-08
TCDD-TEQ 4.97E-06 3.84E-06 8.81E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.85E-12 NA 1.85E-12
Vanadium NA NA NA

RM 6-9 Exposure Medium Total (Total PCBs) (a) 5.44E-06 4.79E-06 1.02E-05
RM 6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.47E-06 4.81E-06 1.03E-05
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TABLE 9.27.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 4.71E-08 6.05E-08 1.08E-07
Benzene 4.56E-14 NA 4.56E-14
Benzo(a)anthracene 2.01E-08 4.11E-08 6.13E-08
Benzo(a)pyrene 2.41E-07 4.91E-07 7.32E-07
Benzo(b)fluoranthene 2.92E-08 5.96E-08 8.89E-08
Benzo(k)fluoranthene 1.34E-09 2.74E-09 4.08E-09
Bis(2-ethylhexyl) phthalate 1.59E-09 4.10E-09 5.69E-09
C2-Benzanthracene/chrysenes 2.51E-10 5.13E-10 7.64E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.78E-10 5.68E-10 8.46E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.88E-08 5.87E-08 8.74E-08
Dieldrin 1.67E-09 4.29E-09 5.96E-09
Indeno(1,2,3-cd)pyrene 1.42E-08 2.89E-08 4.31E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 2.64E-08 9.51E-08 1.21E-07
PCBs, total 2.78E-08 1.00E-07 1.28E-07
PCB-TEQ 3.84E-08 2.96E-08 6.79E-08
TCDD-TEQ 7.27E-06 5.61E-06 1.29E-05
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.29E-12 NA 1.29E-12
Vanadium NA NA NA

RM6-9East Exposure Medium Total (Total PCBs) (a) 7.68E-06 6.46E-06 1.41E-05
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.72E-06 6.49E-06 1.42E-05
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TABLE 9.27.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM9-12
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.96E-08 3.80E-08 6.76E-08
Benzene 5.96E-14 NA 5.96E-14
Benzo(a)anthracene 2.88E-08 5.88E-08 8.76E-08
Benzo(a)pyrene 3.12E-07 6.36E-07 9.47E-07
Benzo(b)fluoranthene 3.89E-08 7.95E-08 1.18E-07
Benzo(k)fluoranthene 1.83E-09 3.74E-09 5.57E-09
Bis(2-ethylhexyl) phthalate 1.94E-09 4.99E-09 6.94E-09
C2-Benzanthracene/chrysenes 1.67E-10 3.42E-10 5.09E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.54E-10 5.19E-10 7.73E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.66E-08 5.43E-08 8.08E-08
Dieldrin 3.84E-10 9.87E-10 1.37E-09
Indeno(1,2,3-cd)pyrene 1.20E-08 2.45E-08 3.65E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.10E-08 3.96E-08 5.06E-08
PCBs, total 1.15E-08 4.16E-08 5.31E-08
PCB-TEQ 2.24E-08 1.73E-08 3.97E-08
TCDD-TEQ 1.19E-06 9.15E-07 2.10E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 2.21E-12 NA 2.21E-12
Vanadium NA NA NA

RM9-12 Exposure Medium Total (Total PCBs) (a) 1.65E-06 1.86E-06 3.51E-06
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.67E-06 1.87E-06 3.54E-06
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TABLE 9.27.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM12-15
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 1.21E-08 1.55E-08 2.76E-08
Benzene NA NA NA
Benzo(a)anthracene 1.51E-08 3.07E-08 4.58E-08
Benzo(a)pyrene 1.78E-07 3.63E-07 5.41E-07
Benzo(b)fluoranthene 2.20E-08 4.48E-08 6.68E-08
Benzo(k)fluoranthene 1.01E-09 2.07E-09 3.08E-09
Bis(2-ethylhexyl) phthalate 5.04E-10 1.30E-09 1.80E-09
C2-Benzanthracene/chrysenes 9.72E-11 1.98E-10 2.96E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.11E-10 4.30E-10 6.41E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 1.93E-08 3.93E-08 5.86E-08
Dieldrin 3.50E-10 9.01E-10 1.25E-09
Indeno(1,2,3-cd)pyrene 1.11E-08 2.26E-08 3.37E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 9.31E-09 3.35E-08 4.28E-08
PCBs, total 9.66E-09 3.48E-08 4.44E-08
PCB-TEQ 9.23E-09 7.12E-09 1.64E-08
TCDD-TEQ 2.25E-07 1.73E-07 3.98E-07
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene NA NA NA
Vanadium NA NA NA

RM12-15 Exposure Medium Total (Total PCBs) (a) 4.94E-07 7.29E-07 1.22E-06
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.03E-07 7.35E-07 1.24E-06
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TABLE 9.27.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 1.21E-08 1.56E-08 2.77E-08
Benzene NA NA NA
Benzo(a)anthracene 2.44E-08 4.97E-08 7.41E-08
Benzo(a)pyrene 2.82E-07 5.76E-07 8.58E-07
Benzo(b)fluoranthene 2.82E-08 5.76E-08 8.58E-08
Benzo(k)fluoranthene 1.28E-09 2.61E-09 3.88E-09
Bis(2-ethylhexyl) phthalate 4.51E-11 1.16E-10 1.61E-10
C2-Benzanthracene/chrysenes 1.56E-10 3.19E-10 4.75E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.95E-10 6.02E-10 8.98E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 5.19E-08 1.06E-07 1.58E-07
Dieldrin 3.72E-10 9.58E-10 1.33E-09
Indeno(1,2,3-cd)pyrene 1.31E-08 2.68E-08 3.99E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 3.38E-09 1.22E-08 1.55E-08
PCBs, total 3.76E-09 1.35E-08 1.73E-08
PCB-TEQ 9.09E-09 7.01E-09 1.61E-08
TCDD-TEQ 3.14E-09 2.42E-09 5.56E-09
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.11E-13 NA 1.11E-13
Vanadium NA NA NA

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 4.21E-07 8.52E-07 1.27E-06
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.30E-07 8.58E-07 1.29E-06
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TABLE 9.27.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - SWIMMER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 3.48E-08 6.17E-06 6.20E-06
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.52E-08 6.22E-06 6.25E-06

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

River Mile 0-3
Total PCBs (a) 8.22E-06
PCB-TEQ & PCBs (non DLC) (b) 8.29E-06

River Mile 3-6
Total PCBs (a) 7.71E-06
PCB-TEQ & PCBs (non DLC) (b) 7.77E-06

River Mile 6-9
Total PCBs (a) 1.64E-05
PCB-TEQ & PCBs (non DLC) (b) 1.65E-05

River Mile 6-9 East Bank
Total PCBs (a) 2.03E-05
PCB-TEQ & PCBs (non DLC) (b) 2.05E-05

River Mile 9-12
Total PCBs (a) 9.71E-06
PCB-TEQ & PCBs (non DLC) (b) 9.80E-06

River Mile 12-15
Total PCBs (a) 7.43E-06
PCB-TEQ & PCBs (non DLC) (b) 7.49E-06

River Mile 15-17.4
Total PCBs (a) 7.48E-06
PCB-TEQ & PCBs (non DLC) (b) 7.54E-06

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) Surface water risks are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks by chemical.

Page 8 of 8

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 6.49E-04 NA 6.49E-04
Sediment Antimony NA NA NA Mortality, Blood 1.21E-04 NA 1.21E-04

Arsenic, total 2.33E-08 1.06E-08 3.39E-08 Skin, Vascular 1.21E-03 5.49E-04 1.76E-03
Benzene 7.45E-14 NA 7.45E-14 Immune 7.90E-09 NA 7.90E-09
Benzo(a)anthracene 1.43E-08 1.69E-08 3.12E-08 NA NA NA NA
Benzo(a)pyrene 1.94E-07 2.29E-07 4.23E-07 NA NA NA NA
Benzo(b)fluoranthene 1.96E-08 2.31E-08 4.27E-08 NA NA NA NA
Benzo(k)fluoranthene 1.08E-09 1.28E-09 2.36E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.68E-10 2.44E-10 5.12E-10 Liver 2.23E-05 2.03E-05 4.26E-05
C2-Benzanthracene/chrysenes 1.53E-10 1.81E-10 3.34E-10 Liver, Kidney 4.08E-06 4.81E-06 8.89E-06
Cadmium, diet NA NA NA Kidney 1.68E-04 6.11E-05 2.29E-04
Chromium, hexavalent 2.82E-08 NA 2.82E-08 None reported 1.46E-04 NA 1.46E-04
Chromium, total NA NA NA No effects observed 4.44E-06 NA 4.44E-06
Chrysene 1.93E-10 2.28E-10 4.22E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.63E-03 NA 1.63E-03
Copper NA NA NA Gastrointestinal 2.16E-04 NA 2.16E-04
Dibenz(a,h)anthracene 2.20E-08 2.60E-08 4.80E-08 NA NA NA NA
Dieldrin 3.14E-10 2.85E-10 5.99E-10 Liver 9.16E-06 8.32E-06 1.75E-05
Indeno(1,2,3-cd)pyrene 1.05E-08 1.24E-08 2.29E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 8.32E-04 NA 8.32E-04
Mercury, inorganic NA NA NA Immune 4.89E-04 NA 4.89E-04
Naphthalene NA NA NA Body Weight 1.46E-06 1.72E-06 3.17E-06
PCBs (non DLC) 6.07E-09 7.72E-09 1.38E-08 Eye, Nails, Immune 7.08E-03 9.01E-03 1.61E-02
PCBs, total 6.38E-09 8.12E-09 1.45E-08 Eye, Nails, Immune 7.45E-03 9.47E-03 1.69E-02
PCB-TEQ 1.18E-08 3.22E-09 1.50E-08 Reproductive, Developmental 2.63E-03 7.16E-04 3.34E-03
TCDD-TEQ 4.24E-07 1.16E-07 5.40E-07 Reproductive, Developmental 9.43E-02 2.57E-02 1.20E-01
Thallium NA NA NA Hair 1.07E-03 NA 1.07E-03
TPH C19-C40 NA NA NA Gastrointestinal 4.12E-05 3.74E-05 7.86E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.38E-03 1.25E-03 2.63E-03
Trichloroethene 7.01E-13 NA 7.01E-13 Thyroid 2.37E-07 NA 2.37E-07
Vanadium NA NA NA Hair 3.30E-04 NA 3.30E-04

RM0-3 Exposure Medium Total (Total PCBs) (a) 7.44E-07 4.44E-07 1.19E-06 1.10E-01 3.71E-02 1.47E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.56E-07 4.47E-07 1.20E-06 1.12E-01 3.74E-02 1.50E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 6.71E-04 NA 6.71E-04

Sediment Antimony NA NA NA Mortality, Blood 3.44E-04 NA 3.44E-04
Arsenic, total 2.02E-08 9.18E-09 2.94E-08 Skin, Vascular 1.05E-03 4.76E-04 1.52E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.47E-08 2.91E-08 5.38E-08 NA NA NA NA
Benzo(a)pyrene 2.08E-07 2.45E-07 4.53E-07 NA NA NA NA
Benzo(b)fluoranthene 2.32E-08 2.75E-08 5.07E-08 NA NA NA NA
Benzo(k)fluoranthene 1.04E-09 1.23E-09 2.28E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.73E-09 1.57E-09 3.29E-09 Liver 1.44E-04 1.31E-04 2.75E-04
C2-Benzanthracene/chrysenes 5.98E-10 7.07E-10 1.31E-09 Liver, Kidney 1.59E-05 1.88E-05 3.48E-05
Cadmium, diet NA NA NA Kidney 2.76E-04 1.00E-04 3.77E-04
Chromium, hexavalent 1.95E-08 NA 1.95E-08 None reported 1.01E-04 NA 1.01E-04
Chromium, total NA NA NA No effects observed 5.04E-06 NA 5.04E-06
Chrysene 3.71E-10 4.38E-10 8.10E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.76E-03 NA 1.76E-03
Copper NA NA NA Gastrointestinal 2.62E-04 NA 2.62E-04
Dibenz(a,h)anthracene 2.17E-08 2.56E-08 4.72E-08 NA NA NA NA
Dieldrin 2.09E-10 1.90E-10 3.99E-10 Liver 6.09E-06 5.54E-06 1.16E-05
Indeno(1,2,3-cd)pyrene 1.23E-08 1.45E-08 2.68E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.07E-03 NA 1.07E-03
Mercury, inorganic NA NA NA Immune 5.23E-04 NA 5.23E-04
Naphthalene NA NA NA Body Weight 3.67E-06 4.33E-06 8.00E-06
PCBs (non DLC) 3.34E-09 4.24E-09 7.58E-09 Eye, Nails, Immune 3.89E-03 4.95E-03 8.84E-03
PCBs, total 3.53E-09 4.49E-09 8.02E-09 Eye, Nails, Immune 4.12E-03 5.24E-03 9.36E-03
PCB-TEQ 8.01E-09 2.18E-09 1.02E-08 Reproductive, Developmental 1.78E-03 4.86E-04 2.27E-03
TCDD-TEQ 1.76E-07 4.78E-08 2.23E-07 Reproductive, Developmental 3.90E-02 1.06E-02 4.96E-02
Thallium NA NA NA Hair 1.15E-03 NA 1.15E-03
TPH C19-C40 NA NA NA Gastrointestinal 4.96E-05 4.51E-05 9.47E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.65E-03 1.50E-03 3.15E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 3.34E-04 NA 3.34E-04

RM3-6 Exposure Medium Total (Total PCBs) (a) 5.12E-07 4.08E-07 9.20E-07 5.25E-02 1.82E-02 7.07E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.20E-07 4.09E-07 9.29E-07 5.41E-02 1.84E-02 7.24E-02
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TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 7.11E-04 NA 7.11E-04

Sediment Antimony NA NA NA Mortality, Blood 2.71E-04 NA 2.71E-04
Arsenic, total 2.98E-08 1.35E-08 4.34E-08 Skin, Vascular 1.55E-03 7.02E-04 2.25E-03
Benzene 3.46E-14 NA 3.46E-14 Immune 3.67E-09 NA 3.67E-09
Benzo(a)anthracene 1.73E-08 2.04E-08 3.76E-08 NA NA NA NA
Benzo(a)pyrene 2.61E-07 3.08E-07 5.69E-07 NA NA NA NA
Benzo(b)fluoranthene 3.22E-08 3.81E-08 7.03E-08 NA NA NA NA
Benzo(k)fluoranthene 1.13E-09 1.33E-09 2.46E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 9.51E-10 8.64E-10 1.82E-09 Liver 7.93E-05 7.20E-05 1.51E-04
C2-Benzanthracene/chrysenes 2.96E-10 3.50E-10 6.46E-10 Liver, Kidney 7.88E-06 9.31E-06 1.72E-05
Cadmium, diet NA NA NA Kidney 4.95E-04 1.80E-04 6.75E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.11E-05 NA 1.11E-05
Chrysene 2.41E-10 2.85E-10 5.25E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.70E-03 NA 1.70E-03
Copper NA NA NA Gastrointestinal 3.95E-04 NA 3.95E-04
Dibenz(a,h)anthracene 3.63E-08 4.29E-08 7.92E-08 NA NA NA NA
Dieldrin 8.63E-10 7.84E-10 1.65E-09 Liver 2.52E-05 2.29E-05 4.80E-05
Indeno(1,2,3-cd)pyrene 1.38E-08 1.63E-08 3.01E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.42E-03 NA 1.42E-03
Mercury, inorganic NA NA NA Immune 9.51E-04 NA 9.51E-04
Naphthalene NA NA NA Body Weight 8.60E-06 1.02E-05 1.88E-05
PCBs (non DLC) 1.50E-08 1.90E-08 3.40E-08 Eye, Nails, Immune 1.75E-02 2.22E-02 3.97E-02
PCBs, total 1.57E-08 2.00E-08 3.58E-08 Eye, Nails, Immune 1.84E-02 2.34E-02 4.17E-02
PCB-TEQ 2.79E-08 7.60E-09 3.55E-08 Reproductive, Developmental 6.20E-03 1.69E-03 7.89E-03
TCDD-TEQ 3.77E-06 1.03E-06 4.80E-06 Reproductive, Developmental 8.38E-01 2.28E-01 1.07E+00
Thallium NA NA NA Hair 1.30E-03 NA 1.30E-03
TPH C19-C40 NA NA NA Gastrointestinal 7.28E-05 6.61E-05 1.39E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.05E-03 2.77E-03 5.81E-03
Trichloroethene 1.67E-12 NA 1.67E-12 Thyroid 5.64E-07 NA 5.64E-07
Vanadium NA NA NA Hair 4.43E-04 NA 4.43E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 4.18E-06 1.49E-06 5.67E-06 8.69E-01 2.56E-01 1.12E+00
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.21E-06 1.50E-06 5.71E-06 8.74E-01 2.56E-01 1.13E+00
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TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 7.39E-04 NA 7.39E-04

Sediment Antimony NA NA NA Mortality, Blood 3.45E-04 NA 3.45E-04
Arsenic, total 3.57E-08 1.62E-08 5.19E-08 Skin, Vascular 1.85E-03 8.41E-04 2.69E-03
Benzene 3.46E-14 NA 3.46E-14 Immune 3.67E-09 NA 3.67E-09
Benzo(a)anthracene 1.82E-08 2.15E-08 3.97E-08 NA NA NA NA
Benzo(a)pyrene 2.18E-07 2.57E-07 4.75E-07 NA NA NA NA
Benzo(b)fluoranthene 2.64E-08 3.12E-08 5.76E-08 NA NA NA NA
Benzo(k)fluoranthene 1.21E-09 1.43E-09 2.64E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.21E-09 1.10E-09 2.31E-09 Liver 1.01E-04 9.15E-05 1.92E-04
C2-Benzanthracene/chrysenes 2.27E-10 2.68E-10 4.95E-10 Liver, Kidney 6.05E-06 7.15E-06 1.32E-05
Cadmium, diet NA NA NA Kidney 6.88E-04 2.50E-04 9.38E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.50E-05 NA 1.50E-05
Chrysene 2.51E-10 2.97E-10 5.49E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.73E-03 NA 1.73E-03
Copper NA NA NA Gastrointestinal 4.34E-04 NA 4.34E-04
Dibenz(a,h)anthracene 2.60E-08 3.07E-08 5.67E-08 NA NA NA NA
Dieldrin 1.26E-09 1.15E-09 2.41E-09 Liver 3.69E-05 3.35E-05 7.04E-05
Indeno(1,2,3-cd)pyrene 1.28E-08 1.51E-08 2.79E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.26E-03 NA 1.26E-03
Mercury, inorganic NA NA NA Immune 1.22E-03 NA 1.22E-03
Naphthalene NA NA NA Body Weight 1.67E-06 1.97E-06 3.64E-06
PCBs (non DLC) 2.00E-08 2.55E-08 4.55E-08 Eye, Nails, Immune 2.34E-02 2.97E-02 5.31E-02
PCBs, total 2.11E-08 2.68E-08 4.78E-08 Eye, Nails, Immune 2.46E-02 3.13E-02 5.58E-02
PCB-TEQ 2.91E-08 7.93E-09 3.70E-08 Reproductive, Developmental 6.46E-03 1.76E-03 8.22E-03
TCDD-TEQ 5.51E-06 1.50E-06 7.01E-06 Reproductive, Developmental 1.22E+00 3.34E-01 1.56E+00
Thallium NA NA NA Hair 1.43E-03 NA 1.43E-03
TPH C19-C40 NA NA NA Gastrointestinal 9.50E-05 8.63E-05 1.81E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.98E-03 3.62E-03 7.60E-03
Trichloroethene 1.17E-12 NA 1.17E-12 Thyroid 3.95E-07 NA 3.95E-07
Vanadium NA NA NA Hair 6.23E-04 NA 6.23E-04

RM6-9East Exposure Medium Total (Total PCBs) (a) 5.87E-06 1.91E-06 7.78E-06 1.26E+00 3.70E-01 1.63E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.90E-06 1.91E-06 7.81E-06 1.27E+00 3.70E-01 1.64E+00
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TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 5.35E-04 NA 5.35E-04

Sediment Antimony NA NA NA Mortality, Blood 2.81E-04 NA 2.81E-04
Arsenic, total 2.24E-08 1.02E-08 3.26E-08 Skin, Vascular 1.16E-03 5.28E-04 1.69E-03
Benzene 4.52E-14 NA 4.52E-14 Immune 4.79E-09 NA 4.79E-09
Benzo(a)anthracene 2.60E-08 3.08E-08 5.68E-08 NA NA NA NA
Benzo(a)pyrene 2.82E-07 3.33E-07 6.14E-07 NA NA NA NA
Benzo(b)fluoranthene 3.52E-08 4.16E-08 7.68E-08 NA NA NA NA
Benzo(k)fluoranthene 1.66E-09 1.96E-09 3.61E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.47E-09 1.34E-09 2.81E-09 Liver 1.23E-04 1.11E-04 2.34E-04
C2-Benzanthracene/chrysenes 1.51E-10 1.79E-10 3.30E-10 Liver, Kidney 4.03E-06 4.76E-06 8.80E-06
Cadmium, diet NA NA NA Kidney 2.93E-04 1.06E-04 3.99E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 7.41E-06 NA 7.41E-06
Chrysene 2.30E-10 2.71E-10 5.01E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.39E-03 NA 1.39E-03
Copper NA NA NA Gastrointestinal 2.30E-04 NA 2.30E-04
Dibenz(a,h)anthracene 2.40E-08 2.84E-08 5.24E-08 NA NA NA NA
Dieldrin 2.91E-10 2.64E-10 5.55E-10 Liver 8.48E-06 7.71E-06 1.62E-05
Indeno(1,2,3-cd)pyrene 1.09E-08 1.28E-08 2.37E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.31E-03 NA 1.31E-03
Mercury, inorganic NA NA NA Immune 5.73E-04 NA 5.73E-04
Naphthalene NA NA NA Body Weight 1.60E-06 1.89E-06 3.49E-06
PCBs (non DLC) 8.34E-09 1.06E-08 1.90E-08 Eye, Nails, Immune 9.73E-03 1.24E-02 2.21E-02
PCBs, total 8.75E-09 1.11E-08 1.99E-08 Eye, Nails, Immune 1.02E-02 1.30E-02 2.32E-02
PCB-TEQ 1.70E-08 4.64E-09 2.16E-08 Reproductive, Developmental 3.78E-03 1.03E-03 4.81E-03
TCDD-TEQ 8.99E-07 2.45E-07 1.14E-06 Reproductive, Developmental 2.00E-01 5.45E-02 2.54E-01
Thallium NA NA NA Hair 9.14E-04 NA 9.14E-04
TPH C19-C40 NA NA NA Gastrointestinal 4.21E-05 3.83E-05 8.04E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.46E-03 1.33E-03 2.79E-03
Trichloroethene 2.00E-12 NA 2.00E-12 Thyroid 6.77E-07 NA 6.77E-07
Vanadium NA NA NA Hair 3.04E-04 NA 3.04E-04

RM9-12 Exposure Medium Total (Total PCBs) (a) 1.31E-06 7.17E-07 2.03E-06 2.19E-01 6.96E-02 2.88E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.33E-06 7.21E-07 2.05E-06 2.22E-01 7.00E-02 2.92E-01
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TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 4.58E-04 NA 4.58E-04

Sediment Antimony NA NA NA Mortality, Blood 1.23E-04 NA 1.23E-04
Arsenic, total 9.16E-09 4.16E-09 1.33E-08 Skin, Vascular 4.75E-04 2.16E-04 6.91E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.36E-08 1.61E-08 2.97E-08 NA NA NA NA
Benzo(a)pyrene 1.61E-07 1.90E-07 3.51E-07 NA NA NA NA
Benzo(b)fluoranthene 1.99E-08 2.35E-08 4.33E-08 NA NA NA NA
Benzo(k)fluoranthene 9.16E-10 1.08E-09 2.00E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.82E-10 3.48E-10 7.30E-10 Liver 3.19E-05 2.90E-05 6.08E-05
C2-Benzanthracene/chrysenes 8.79E-11 1.04E-10 1.92E-10 Liver, Kidney 2.34E-06 2.77E-06 5.11E-06
Cadmium, diet NA NA NA Kidney 2.32E-04 8.45E-05 3.17E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.62E-06 NA 2.62E-06
Chrysene 1.91E-10 2.25E-10 4.16E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.23E-03 NA 1.23E-03
Copper NA NA NA Gastrointestinal 1.57E-04 NA 1.57E-04
Dibenz(a,h)anthracene 1.74E-08 2.06E-08 3.80E-08 NA NA NA NA
Dieldrin 2.66E-10 2.41E-10 5.07E-10 Liver 7.75E-06 7.04E-06 1.48E-05
Indeno(1,2,3-cd)pyrene 1.00E-08 1.18E-08 2.18E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.36E-03 NA 1.36E-03
Mercury, inorganic NA NA NA Immune 3.84E-04 NA 3.84E-04
Naphthalene NA NA NA Body Weight 1.05E-06 1.24E-06 2.29E-06
PCBs (non DLC) 7.06E-09 8.98E-09 1.60E-08 Eye, Nails, Immune 8.24E-03 1.05E-02 1.87E-02
PCBs, total 7.32E-09 9.32E-09 1.66E-08 Eye, Nails, Immune 8.55E-03 1.09E-02 1.94E-02
PCB-TEQ 7.00E-09 1.91E-09 8.91E-09 Reproductive, Developmental 1.56E-03 4.24E-04 1.98E-03
TCDD-TEQ 1.70E-07 4.65E-08 2.17E-07 Reproductive, Developmental 3.79E-02 1.03E-02 4.82E-02
Thallium NA NA NA Hair 5.75E-04 NA 5.75E-04
TPH C19-C40 NA NA NA Gastrointestinal 3.53E-05 3.21E-05 6.75E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.05E-03 9.59E-04 2.01E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 3.04E-04 NA 3.04E-04

RM12-15 Exposure Medium Total (Total PCBs) (a) 4.11E-07 3.24E-07 7.35E-07 5.29E-02 2.25E-02 7.54E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.17E-07 3.26E-07 7.43E-07 5.41E-02 2.26E-02 7.67E-02
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TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 2.44E-04 NA 2.44E-04

Sediment Antimony NA NA NA Mortality, Blood 5.47E-04 NA 5.47E-04
Arsenic, total 9.20E-09 4.18E-09 1.34E-08 Skin, Vascular 4.77E-04 2.17E-04 6.94E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.20E-08 2.60E-08 4.80E-08 NA NA NA NA
Benzo(a)pyrene 2.55E-07 3.01E-07 5.57E-07 NA NA NA NA
Benzo(b)fluoranthene 2.55E-08 3.01E-08 5.57E-08 NA NA NA NA
Benzo(k)fluoranthene 1.15E-09 1.36E-09 2.52E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.42E-11 3.11E-11 6.52E-11 Liver 2.85E-06 2.59E-06 5.44E-06
C2-Benzanthracene/chrysenes 1.41E-10 1.67E-10 3.08E-10 Liver, Kidney 3.77E-06 4.45E-06 8.21E-06
Cadmium, diet NA NA NA Kidney 6.88E-05 2.50E-05 9.38E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.06E-06 NA 1.06E-06
Chrysene 2.67E-10 3.15E-10 5.82E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 7.56E-04 NA 7.56E-04
Copper NA NA NA Gastrointestinal 9.11E-05 NA 9.11E-05
Dibenz(a,h)anthracene 4.69E-08 5.54E-08 1.02E-07 NA NA NA NA
Dieldrin 2.82E-10 2.57E-10 5.39E-10 Liver 8.24E-06 7.48E-06 1.57E-05
Indeno(1,2,3-cd)pyrene 1.19E-08 1.40E-08 2.59E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 8.88E-04 NA 8.88E-04
Mercury, inorganic NA NA NA Immune 9.18E-05 NA 9.18E-05
Naphthalene NA NA NA Body Weight 1.31E-06 1.54E-06 2.85E-06
PCBs (non DLC) 2.56E-09 3.26E-09 5.82E-09 Eye, Nails, Immune 2.99E-03 3.80E-03 6.79E-03
PCBs, total 2.85E-09 3.63E-09 6.48E-09 Eye, Nails, Immune 3.33E-03 4.23E-03 7.56E-03
PCB-TEQ 6.89E-09 1.88E-09 8.77E-09 Reproductive, Developmental 1.53E-03 4.17E-04 1.95E-03
TCDD-TEQ 2.38E-09 6.49E-10 3.03E-09 Reproductive, Developmental 5.29E-04 1.44E-04 6.73E-04
Thallium NA NA NA Hair 4.30E-04 NA 4.30E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.59E-05 2.36E-05 4.95E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 8.63E-04 7.84E-04 1.65E-03
Trichloroethene 1.00E-13 NA 1.00E-13 Thyroid 3.38E-08 NA 3.38E-08
Vanadium NA NA NA Hair 1.43E-04 NA 1.43E-04

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 3.78E-07 4.38E-07 8.15E-07 8.50E-03 5.44E-03 1.39E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.84E-07 4.39E-07 8.24E-07 9.69E-03 5.43E-03 1.51E-02

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 2.77E-09 4.59E-07 4.61E-07 3.33E-04 1.77E-02 1.80E-02
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.80E-09 4.61E-07 4.64E-07 3.39E-04 1.81E-02 1.85E-02

Page 7 of 15 AECOM

Final

July 2017



TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 1.65E-06 1.65E-01

PCB-TEQ & PCBs (non DLC) (b) 1.67E-06 1.68E-01

River Mile 3-6

Total PCBs (a) 1.38E-06 8.87E-02

PCB-TEQ & PCBs (non DLC) (b) 1.39E-06 9.09E-02

River Mile 6-9

Total PCBs (a) 6.13E-06 1.14E+00

PCB-TEQ & PCBs (non DLC) (b) 6.17E-06 1.15E+00

River Mile 6-9 East Bank

Total PCBs (a) 8.24E-06 1.65E+00

PCB-TEQ & PCBs (non DLC) (b) 8.28E-06 1.66E+00

River Mile 9-12

Total PCBs (a) 2.49E-06 3.06E-01

PCB-TEQ & PCBs (non DLC) (b) 2.51E-06 3.10E-01

River Mile 12-15

Total PCBs (a) 1.20E-06 9.34E-02

PCB-TEQ & PCBs (non DLC) (b) 1.21E-06 9.51E-02

River Mile 15-17.4

Total PCBs (a) 1.28E-06 3.19E-02

PCB-TEQ & PCBs (non DLC) (b) 1.29E-06 3.36E-02
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TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.52E-03 1.26E-03 2.78E-03 Blood 1.52E-03 1.26E-03 2.78E-03

Body Weight 1.46E-06 1.72E-06 3.17E-06 Body Weight 1.46E-06 1.72E-06 3.17E-06

Developmental 9.44E-02 4.22E-02 1.37E-01 Developmental 9.71E-02 4.34E-02 1.40E-01

Eye 7.46E-03 1.05E-02 1.79E-02 Eye 7.09E-03 9.95E-03 1.70E-02

Gastrointestinal 2.57E-04 3.74E-05 2.94E-04 Gastrointestinal 2.57E-04 3.74E-05 2.94E-04

Hair 1.42E-03 1.25E-06 1.42E-03 Hair 1.42E-03 1.25E-06 1.42E-03

Immune 7.95E-03 1.05E-02 1.84E-02 Immune 7.58E-03 9.96E-03 1.75E-02

Kidney 1.55E-03 1.32E-03 2.87E-03 Kidney 1.55E-03 1.32E-03 2.87E-03

Liver 1.41E-03 1.33E-03 2.74E-03 Liver 1.41E-03 1.33E-03 2.74E-03

Mortality 1.40E-04 1.16E-05 1.51E-04 Mortality 1.40E-04 1.16E-05 1.51E-04

Nails 7.46E-03 1.05E-02 1.79E-02 Nails 7.09E-03 9.95E-03 1.70E-02

Neurological 1.54E-03 1.27E-04 1.66E-03 Neurological 1.54E-03 1.27E-04 1.66E-03

No effects observed 4.47E-06 1.95E-07 4.66E-06 No effects observed 4.47E-06 1.95E-07 4.66E-06

None reported 1.46E-04 0.00E+00 1.46E-04 None reported 1.46E-04 0.00E+00 1.46E-04

Reproductive 9.44E-02 4.22E-02 1.37E-01 Reproductive 9.71E-02 4.34E-02 1.40E-01

Skin 1.27E-03 5.54E-04 1.82E-03 Skin 1.27E-03 5.54E-04 1.82E-03

Thyroid 1.65E-03 1.96E-05 1.67E-03 Thyroid 1.65E-03 1.96E-05 1.67E-03

Vascular 1.27E-03 5.54E-04 1.82E-03 Vascular 1.27E-03 5.54E-04 1.82E-03

River Mile 
0-3
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TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.02E-03 1.51E-03 3.53E-03 Blood 2.02E-03 1.51E-03 3.53E-03

Body Weight 3.67E-06 4.33E-06 8.00E-06 Body Weight 3.67E-06 4.33E-06 8.00E-06

Developmental 3.91E-02 2.71E-02 6.62E-02 Developmental 4.09E-02 2.81E-02 6.90E-02

Eye 4.13E-03 6.23E-03 1.04E-02 Eye 3.90E-03 5.90E-03 9.80E-03

Gastrointestinal 3.12E-04 4.51E-05 3.57E-04 Gastrointestinal 3.12E-04 4.51E-05 3.57E-04

Hair 1.50E-03 1.25E-06 1.50E-03 Hair 1.50E-03 1.25E-06 1.50E-03

Immune 4.65E-03 6.23E-03 1.09E-02 Immune 4.43E-03 5.90E-03 1.03E-02

Kidney 1.95E-03 1.62E-03 3.57E-03 Kidney 1.95E-03 1.62E-03 3.57E-03

Liver 1.82E-03 1.70E-03 3.52E-03 Liver 1.82E-03 1.70E-03 3.52E-03

Mortality 3.63E-04 1.16E-05 3.75E-04 Mortality 3.63E-04 1.16E-05 3.75E-04

Nails 4.13E-03 6.23E-03 1.04E-02 Nails 3.90E-03 5.90E-03 9.80E-03

Neurological 1.80E-03 1.27E-04 1.93E-03 Neurological 1.80E-03 1.27E-04 1.93E-03

No effects observed 5.07E-06 1.95E-07 5.26E-06 No effects observed 5.07E-06 1.95E-07 5.26E-06

None reported 1.01E-04 0.00E+00 1.01E-04 None reported 1.01E-04 0.00E+00 1.01E-04

Reproductive 3.91E-02 2.71E-02 6.62E-02 Reproductive 4.09E-02 2.81E-02 6.90E-02

Skin 1.11E-03 4.82E-04 1.59E-03 Skin 1.11E-03 4.82E-04 1.59E-03

Thyroid 1.78E-03 1.96E-05 1.80E-03 Thyroid 1.78E-03 1.96E-05 1.80E-03

Vascular 1.11E-03 4.82E-04 1.59E-03 Vascular 1.11E-03 4.82E-04 1.59E-03

River Mile 
3-6
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TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.34E-03 2.78E-03 6.12E-03 Blood 3.34E-03 2.78E-03 6.12E-03

Body Weight 8.60E-06 1.02E-05 1.88E-05 Body Weight 8.60E-06 1.02E-05 1.88E-05

Developmental 8.38E-01 2.45E-01 1.08E+00 Developmental 8.44E-01 2.47E-01 1.09E+00

Eye 1.84E-02 2.44E-02 4.27E-02 Eye 1.75E-02 2.32E-02 4.06E-02

Gastrointestinal 4.68E-04 6.61E-05 5.34E-04 Gastrointestinal 4.68E-04 6.61E-05 5.34E-04

Hair 1.75E-03 1.25E-06 1.76E-03 Hair 1.75E-03 1.25E-06 1.76E-03

Immune 1.93E-02 2.44E-02 4.37E-02 Immune 1.84E-02 2.32E-02 4.16E-02

Kidney 3.55E-03 2.96E-03 6.51E-03 Kidney 3.55E-03 2.96E-03 6.51E-03

Liver 3.16E-03 2.92E-03 6.08E-03 Liver 3.16E-03 2.92E-03 6.08E-03

Mortality 2.90E-04 1.16E-05 3.01E-04 Mortality 2.90E-04 1.16E-05 3.01E-04

Nails 1.84E-02 2.44E-02 4.27E-02 Nails 1.75E-02 2.32E-02 4.06E-02

Neurological 2.19E-03 1.27E-04 2.32E-03 Neurological 2.19E-03 1.27E-04 2.32E-03

No effects observed 1.11E-05 1.95E-07 1.13E-05 No effects observed 1.11E-05 1.95E-07 1.13E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 8.38E-01 2.45E-01 1.08E+00 Reproductive 8.44E-01 2.47E-01 1.09E+00

Skin 1.61E-03 7.08E-04 2.31E-03 Skin 1.61E-03 7.08E-04 2.31E-03

Thyroid 1.73E-03 1.96E-05 1.74E-03 Thyroid 1.73E-03 1.96E-05 1.74E-03

Vascular 1.61E-03 7.08E-04 2.31E-03 Vascular 1.61E-03 7.08E-04 2.31E-03

River Mile 
6-9
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TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 4.35E-03 3.63E-03 7.98E-03 Blood 4.35E-03 3.63E-03 7.98E-03

Body Weight 1.67E-06 1.97E-06 3.64E-06 Body Weight 1.67E-06 1.97E-06 3.64E-06

Developmental 1.22E+00 3.50E-01 1.58E+00 Developmental 1.23E+00 3.53E-01 1.58E+00

Eye 2.46E-02 3.22E-02 5.68E-02 Eye 2.34E-02 3.07E-02 5.40E-02

Gastrointestinal 5.29E-04 8.63E-05 6.16E-04 Gastrointestinal 5.29E-04 8.63E-05 6.16E-04

Hair 2.07E-03 1.25E-06 2.07E-03 Hair 2.07E-03 1.25E-06 2.07E-03

Immune 2.58E-02 3.22E-02 5.80E-02 Immune 2.46E-02 3.07E-02 5.52E-02

Kidney 4.68E-03 3.88E-03 8.55E-03 Kidney 4.68E-03 3.88E-03 8.55E-03

Liver 4.13E-03 3.80E-03 7.92E-03 Liver 4.13E-03 3.80E-03 7.92E-03

Mortality 3.65E-04 1.16E-05 3.76E-04 Mortality 3.65E-04 1.16E-05 3.76E-04

Nails 2.46E-02 3.22E-02 5.68E-02 Nails 2.34E-02 3.07E-02 5.40E-02

Neurological 2.06E-03 1.27E-04 2.19E-03 Neurological 2.06E-03 1.27E-04 2.19E-03

No effects observed 1.50E-05 1.95E-07 1.52E-05 No effects observed 1.50E-05 1.95E-07 1.52E-05

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.22E+00 3.50E-01 1.58E+00 Reproductive 1.23E+00 3.53E-01 1.58E+00

Skin 1.91E-03 8.46E-04 2.76E-03 Skin 1.91E-03 8.46E-04 2.76E-03

Thyroid 1.76E-03 1.96E-05 1.78E-03 Thyroid 1.76E-03 1.96E-05 1.78E-03

Vascular 1.91E-03 8.46E-04 2.76E-03 Vascular 1.91E-03 8.46E-04 2.76E-03

River Mile 
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TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.76E-03 1.34E-03 3.10E-03 Blood 1.76E-03 1.34E-03 3.10E-03

Body Weight 1.60E-06 1.89E-06 3.49E-06 Body Weight 1.60E-06 1.89E-06 3.49E-06

Developmental 2.00E-01 7.09E-02 2.71E-01 Developmental 2.04E-01 7.25E-02 2.76E-01

Eye 1.02E-02 1.40E-02 2.42E-02 Eye 9.74E-03 1.33E-02 2.31E-02

Gastrointestinal 2.72E-04 3.83E-05 3.10E-04 Gastrointestinal 2.72E-04 3.83E-05 3.10E-04

Hair 1.23E-03 1.25E-06 1.23E-03 Hair 1.23E-03 1.25E-06 1.23E-03

Immune 1.08E-02 1.40E-02 2.48E-02 Immune 1.03E-02 1.33E-02 2.36E-02

Kidney 1.76E-03 1.44E-03 3.20E-03 Kidney 1.76E-03 1.44E-03 3.20E-03

Liver 1.60E-03 1.50E-03 3.09E-03 Liver 1.60E-03 1.50E-03 3.09E-03

Mortality 3.00E-04 1.16E-05 3.11E-04 Mortality 3.00E-04 1.16E-05 3.11E-04

Nails 1.02E-02 1.40E-02 2.42E-02 Nails 9.74E-03 1.33E-02 2.31E-02

Neurological 1.90E-03 1.27E-04 2.03E-03 Neurological 1.90E-03 1.27E-04 2.03E-03

No effects observed 7.44E-06 1.95E-07 7.63E-06 No effects observed 7.44E-06 1.95E-07 7.63E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.00E-01 7.09E-02 2.71E-01 Reproductive 2.04E-01 7.25E-02 2.76E-01

Skin 1.22E-03 5.34E-04 1.76E-03 Skin 1.22E-03 5.34E-04 1.76E-03

Thyroid 1.41E-03 1.96E-05 1.43E-03 Thyroid 1.41E-03 1.96E-05 1.43E-03

Vascular 1.22E-03 5.34E-04 1.76E-03 Vascular 1.22E-03 5.34E-04 1.76E-03

River Mile 
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TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.20E-03 9.70E-04 2.17E-03 Blood 1.20E-03 9.70E-04 2.17E-03

Body Weight 1.05E-06 1.24E-06 2.29E-06 Body Weight 1.05E-06 1.24E-06 2.29E-06

Developmental 3.96E-02 2.72E-02 6.68E-02 Developmental 3.96E-02 2.77E-02 6.73E-02

Eye 1.68E-02 2.23E-02 3.91E-02 Eye 1.68E-02 2.23E-02 3.91E-02

Gastrointestinal 1.92E-04 3.21E-05 2.24E-04 Gastrointestinal 1.92E-04 3.21E-05 2.24E-04

Hair 8.94E-04 1.25E-06 8.95E-04 Hair 8.94E-04 1.25E-06 8.95E-04

Immune 1.72E-02 2.23E-02 3.95E-02 Immune 1.72E-02 2.23E-02 3.95E-02

Kidney 1.29E-03 1.05E-03 2.34E-03 Kidney 1.29E-03 1.05E-03 2.34E-03

Liver 1.10E-03 1.04E-03 2.14E-03 Liver 1.10E-03 1.04E-03 2.14E-03

Mortality 1.42E-04 1.16E-05 1.54E-04 Mortality 1.42E-04 1.16E-05 1.54E-04

Nails 1.68E-02 2.23E-02 3.91E-02 Nails 1.68E-02 2.23E-02 3.91E-02

Neurological 1.87E-03 1.27E-04 2.00E-03 Neurological 1.87E-03 1.27E-04 2.00E-03

No effects observed 2.65E-06 1.95E-07 2.84E-06 No effects observed 2.65E-06 1.95E-07 2.84E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.96E-02 2.72E-02 6.68E-02 Reproductive 3.96E-02 2.77E-02 6.73E-02

Skin 5.36E-04 2.21E-04 7.57E-04 Skin 5.36E-04 2.21E-04 7.57E-04

Thyroid 1.25E-03 1.96E-05 1.27E-03 Thyroid 1.25E-03 1.96E-05 1.27E-03

Vascular 5.36E-04 2.21E-04 7.57E-04 Vascular 5.36E-04 2.21E-04 7.57E-04

River Mile 
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TABLE 9.28.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.43E-03 7.96E-04 2.23E-03 Blood 1.43E-03 7.96E-04 2.23E-03

Body Weight 1.31E-06 1.54E-06 2.85E-06 Body Weight 1.31E-06 1.54E-06 2.85E-06

Developmental 6.73E-04 1.66E-02 1.73E-02 Developmental 2.21E-03 1.75E-02 1.98E-02

Eye 3.34E-03 5.23E-03 8.57E-03 Eye 3.00E-03 4.75E-03 7.75E-03

Gastrointestinal 1.17E-04 2.36E-05 1.41E-04 Gastrointestinal 1.17E-04 2.36E-05 1.41E-04

Hair 5.87E-04 1.25E-06 5.89E-04 Hair 5.87E-04 1.25E-06 5.89E-04

Immune 3.43E-03 5.23E-03 8.66E-03 Immune 3.09E-03 4.75E-03 7.85E-03

Kidney 9.36E-04 8.14E-04 1.75E-03 Kidney 9.36E-04 8.14E-04 1.75E-03

Liver 8.80E-04 8.44E-04 1.72E-03 Liver 8.80E-04 8.44E-04 1.72E-03

Mortality 5.66E-04 1.16E-05 5.78E-04 Mortality 5.66E-04 1.16E-05 5.78E-04

Nails 3.34E-03 5.23E-03 8.57E-03 Nails 3.00E-03 4.75E-03 7.75E-03

Neurological 1.19E-03 1.27E-04 1.32E-03 Neurological 1.19E-03 1.27E-04 1.32E-03

No effects observed 1.08E-06 1.95E-07 1.28E-06 No effects observed 1.08E-06 1.95E-07 1.28E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 6.73E-04 1.66E-02 1.73E-02 Reproductive 2.21E-03 1.75E-02 1.98E-02

Skin 5.38E-04 2.22E-04 7.60E-04 Skin 5.38E-04 2.22E-04 7.60E-04

Thyroid 7.79E-04 1.96E-05 7.99E-04 Thyroid 7.79E-04 1.96E-05 7.99E-04

Vascular 5.38E-04 2.22E-04 7.60E-04 Vascular 5.38E-04 2.22E-04 7.60E-04

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 3.03E-04 NA 3.03E-04
Sediment Antimony NA NA NA Mortality, Blood 5.64E-05 NA 5.64E-05

Arsenic, total 2.17E-08 3.86E-08 6.03E-08 Skin, Vascular 5.64E-04 1.00E-03 1.56E-03
Benzene 6.95E-14 NA 6.95E-14 Immune 3.69E-09 NA 3.69E-09
Benzo(a)anthracene 8.90E-09 4.11E-08 5.00E-08 NA NA NA NA
Benzo(a)pyrene 1.21E-07 5.57E-07 6.77E-07 NA NA NA NA
Benzo(b)fluoranthene 1.22E-08 5.63E-08 6.85E-08 NA NA NA NA
Benzo(k)fluoranthene 6.73E-10 3.10E-09 3.78E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.50E-10 8.89E-10 1.14E-09 Liver 1.04E-05 3.70E-05 4.75E-05
C2-Benzanthracene/chrysenes 9.53E-11 4.40E-10 5.35E-10 Liver, Kidney 1.90E-06 8.78E-06 1.07E-05
Cadmium, diet NA NA NA Kidney 7.85E-05 1.11E-04 1.90E-04
Chromium, hexavalent 1.76E-08 NA 1.76E-08 None reported 6.83E-05 NA 6.83E-05
Chromium, total NA NA NA No effects observed 2.07E-06 NA 2.07E-06
Chrysene 1.20E-10 5.55E-10 6.75E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 7.61E-04 NA 7.61E-04
Copper NA NA NA Gastrointestinal 1.01E-04 NA 1.01E-04
Dibenz(a,h)anthracene 1.37E-08 6.33E-08 7.70E-08 NA NA NA NA
Dieldrin 2.93E-10 1.04E-09 1.33E-09 Liver 4.28E-06 1.52E-05 1.95E-05
Indeno(1,2,3-cd)pyrene 6.53E-09 3.01E-08 3.66E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.89E-04 NA 3.89E-04
Mercury, inorganic NA NA NA Immune 2.28E-04 NA 2.28E-04
Naphthalene NA NA NA Body Weight 6.80E-07 3.14E-06 3.82E-06
PCBs (non DLC) 5.67E-09 2.82E-08 3.38E-08 Eye, Nails, Immune 3.31E-03 1.64E-02 1.97E-02
PCBs, total 5.96E-09 2.96E-08 3.56E-08 Eye, Nails, Immune 3.48E-03 1.73E-02 2.08E-02
PCB-TEQ 1.10E-08 1.18E-08 2.28E-08 Reproductive, Developmental 1.23E-03 1.31E-03 2.53E-03
TCDD-TEQ 3.96E-07 4.22E-07 8.18E-07 Reproductive, Developmental 4.40E-02 4.69E-02 9.09E-02
Thallium NA NA NA Hair 5.01E-04 NA 5.01E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.92E-05 6.82E-05 8.75E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.43E-04 2.28E-03 2.92E-03
Trichloroethene 4.36E-13 NA 4.36E-13 Thyroid 1.11E-07 NA 1.11E-07
Vanadium NA NA NA Hair 1.54E-04 NA 1.54E-04

RM0-3 Exposure Medium Total (Total PCBs) (a) 6.05E-07 1.24E-06 1.85E-06 5.14E-02 6.77E-02 1.19E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 6.16E-07 1.25E-06 1.87E-06 5.24E-02 6.81E-02 1.21E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 3.13E-04 NA 3.13E-04

Sediment Antimony NA NA NA Mortality, Blood 1.61E-04 NA 1.61E-04
Arsenic, total 1.89E-08 3.35E-08 5.24E-08 Skin, Vascular 4.89E-04 8.69E-04 1.36E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.54E-08 7.09E-08 8.62E-08 NA NA NA NA
Benzo(a)pyrene 1.29E-07 5.96E-07 7.25E-07 NA NA NA NA
Benzo(b)fluoranthene 1.45E-08 6.68E-08 8.12E-08 NA NA NA NA
Benzo(k)fluoranthene 6.49E-10 3.00E-09 3.65E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.61E-09 5.72E-09 7.33E-09 Liver 6.72E-05 2.38E-04 3.06E-04
C2-Benzanthracene/chrysenes 3.73E-10 1.72E-09 2.09E-09 Liver, Kidney 7.44E-06 3.43E-05 4.18E-05
Cadmium, diet NA NA NA Kidney 1.29E-04 1.83E-04 3.12E-04
Chromium, hexavalent 1.22E-08 NA 1.22E-08 None reported 4.73E-05 NA 4.73E-05
Chromium, total NA NA NA No effects observed 2.35E-06 NA 2.35E-06
Chrysene 2.31E-10 1.07E-09 1.30E-09 NA NA NA NA
Cobalt NA NA NA Thyroid 8.21E-04 NA 8.21E-04
Copper NA NA NA Gastrointestinal 1.22E-04 NA 1.22E-04
Dibenz(a,h)anthracene 1.35E-08 6.22E-08 7.57E-08 NA NA NA NA
Dieldrin 1.95E-10 6.92E-10 8.87E-10 Liver 2.85E-06 1.01E-05 1.29E-05
Indeno(1,2,3-cd)pyrene 7.65E-09 3.53E-08 4.29E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.02E-04 NA 5.02E-04
Mercury, inorganic NA NA NA Immune 2.44E-04 NA 2.44E-04
Naphthalene NA NA NA Body Weight 1.71E-06 7.90E-06 9.61E-06
PCBs (non DLC) 3.12E-09 1.55E-08 1.86E-08 Eye, Nails, Immune 1.82E-03 9.03E-03 1.08E-02
PCBs, total 3.30E-09 1.64E-08 1.97E-08 Eye, Nails, Immune 1.92E-03 9.55E-03 1.15E-02
PCB-TEQ 7.49E-09 7.97E-09 1.55E-08 Reproductive, Developmental 8.32E-04 8.85E-04 1.72E-03
TCDD-TEQ 1.64E-07 1.75E-07 3.38E-07 Reproductive, Developmental 1.82E-02 1.94E-02 3.76E-02
Thallium NA NA NA Hair 5.37E-04 NA 5.37E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.32E-05 8.23E-05 1.05E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 7.72E-04 2.74E-03 3.51E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.56E-04 NA 1.56E-04

RM3-6 Exposure Medium Total (Total PCBs) (a) 3.82E-07 1.07E-06 1.45E-06 2.45E-02 3.31E-02 5.76E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.89E-07 1.08E-06 1.46E-06 2.53E-02 3.35E-02 5.87E-02
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 3.32E-04 NA 3.32E-04

Sediment Antimony NA NA NA Mortality, Blood 1.26E-04 NA 1.26E-04
Arsenic, total 2.78E-08 4.94E-08 7.72E-08 Skin, Vascular 7.22E-04 1.28E-03 2.00E-03
Benzene 3.23E-14 NA 3.23E-14 Immune 1.71E-09 NA 1.71E-09
Benzo(a)anthracene 1.07E-08 4.96E-08 6.03E-08 NA NA NA NA
Benzo(a)pyrene 1.63E-07 7.50E-07 9.12E-07 NA NA NA NA
Benzo(b)fluoranthene 2.01E-08 9.26E-08 1.13E-07 NA NA NA NA
Benzo(k)fluoranthene 7.02E-10 3.24E-09 3.94E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.88E-10 3.15E-09 4.04E-09 Liver 3.70E-05 1.31E-04 1.68E-04
C2-Benzanthracene/chrysenes 1.84E-10 8.50E-10 1.03E-09 Liver, Kidney 3.68E-06 1.70E-05 2.07E-05
Cadmium, diet NA NA NA Kidney 2.31E-04 3.28E-04 5.60E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 5.18E-06 NA 5.18E-06
Chrysene 1.50E-10 6.92E-10 8.42E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 7.95E-04 NA 7.95E-04
Copper NA NA NA Gastrointestinal 1.84E-04 NA 1.84E-04
Dibenz(a,h)anthracene 2.26E-08 1.04E-07 1.27E-07 NA NA NA NA
Dieldrin 8.06E-10 2.86E-09 3.66E-09 Liver 1.17E-05 4.17E-05 5.34E-05
Indeno(1,2,3-cd)pyrene 8.60E-09 3.97E-08 4.83E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 6.65E-04 NA 6.65E-04
Mercury, inorganic NA NA NA Immune 4.44E-04 NA 4.44E-04
Naphthalene NA NA NA Body Weight 4.02E-06 1.85E-05 2.26E-05
PCBs (non DLC) 1.40E-08 6.94E-08 8.34E-08 Eye, Nails, Immune 8.15E-03 4.05E-02 4.87E-02
PCBs, total 1.47E-08 7.30E-08 8.77E-08 Eye, Nails, Immune 8.57E-03 4.26E-02 5.12E-02
PCB-TEQ 2.60E-08 2.77E-08 5.38E-08 Reproductive, Developmental 2.89E-03 3.08E-03 5.98E-03
TCDD-TEQ 3.52E-06 3.75E-06 7.27E-06 Reproductive, Developmental 3.91E-01 4.17E-01 8.08E-01
Thallium NA NA NA Hair 6.06E-04 NA 6.06E-04
TPH C19-C40 NA NA NA Gastrointestinal 3.40E-05 1.21E-04 1.55E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.42E-03 5.05E-03 6.47E-03
Trichloroethene 1.04E-12 NA 1.04E-12 Thyroid 2.63E-07 NA 2.63E-07
Vanadium NA NA NA Hair 2.07E-04 NA 2.07E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 3.79E-06 4.92E-06 8.71E-06 4.06E-01 4.66E-01 8.72E-01
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.82E-06 4.94E-06 8.76E-06 4.08E-01 4.67E-01 8.76E-01
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 3.45E-04 NA 3.45E-04

Sediment Antimony NA NA NA Mortality, Blood 1.61E-04 NA 1.61E-04
Arsenic, total 3.33E-08 5.91E-08 9.25E-08 Skin, Vascular 8.64E-04 1.53E-03 2.40E-03
Benzene 3.23E-14 NA 3.23E-14 Immune 1.71E-09 NA 1.71E-09
Benzo(a)anthracene 1.13E-08 5.23E-08 6.37E-08 NA NA NA NA
Benzo(a)pyrene 1.35E-07 6.25E-07 7.61E-07 NA NA NA NA
Benzo(b)fluoranthene 1.65E-08 7.59E-08 9.23E-08 NA NA NA NA
Benzo(k)fluoranthene 7.55E-10 3.48E-09 4.24E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.13E-09 4.01E-09 5.13E-09 Liver 4.70E-05 1.67E-04 2.14E-04
C2-Benzanthracene/chrysenes 1.41E-10 6.52E-10 7.94E-10 Liver, Kidney 2.83E-06 1.30E-05 1.59E-05
Cadmium, diet NA NA NA Kidney 3.21E-04 4.56E-04 7.78E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 7.01E-06 NA 7.01E-06
Chrysene 1.57E-10 7.22E-10 8.79E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 8.10E-04 NA 8.10E-04
Copper NA NA NA Gastrointestinal 2.03E-04 NA 2.03E-04
Dibenz(a,h)anthracene 1.62E-08 7.47E-08 9.09E-08 NA NA NA NA
Dieldrin 1.18E-09 4.19E-09 5.37E-09 Liver 1.72E-05 6.11E-05 7.84E-05
Indeno(1,2,3-cd)pyrene 7.98E-09 3.68E-08 4.48E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.91E-04 NA 5.91E-04
Mercury, inorganic NA NA NA Immune 5.72E-04 NA 5.72E-04
Naphthalene NA NA NA Body Weight 7.80E-07 3.60E-06 4.38E-06
PCBs (non DLC) 1.87E-08 9.29E-08 1.12E-07 Eye, Nails, Immune 1.09E-02 5.42E-02 6.51E-02
PCBs, total 1.97E-08 9.77E-08 1.17E-07 Eye, Nails, Immune 1.15E-02 5.70E-02 6.85E-02
PCB-TEQ 2.72E-08 2.89E-08 5.61E-08 Reproductive, Developmental 3.02E-03 3.21E-03 6.23E-03
TCDD-TEQ 5.15E-06 5.48E-06 1.06E-05 Reproductive, Developmental 5.72E-01 6.09E-01 1.18E+00
Thallium NA NA NA Hair 6.69E-04 NA 6.69E-04
TPH C19-C40 NA NA NA Gastrointestinal 4.43E-05 1.57E-04 2.02E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.86E-03 6.60E-03 8.46E-03
Trichloroethene 7.27E-13 NA 7.27E-13 Thyroid 1.84E-07 NA 1.84E-07
Vanadium NA NA NA Hair 2.91E-04 NA 2.91E-04

RM6-9East Exposure Medium Total (Total PCBs) (a) 5.39E-06 6.52E-06 1.19E-05 5.90E-01 6.75E-01 1.27E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.42E-06 6.54E-06 1.20E-05 5.93E-01 6.75E-01 1.27E+00
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 2.50E-04 NA 2.50E-04

Sediment Antimony NA NA NA Mortality, Blood 1.31E-04 NA 1.31E-04
Arsenic, total 2.09E-08 3.71E-08 5.81E-08 Skin, Vascular 5.43E-04 9.63E-04 1.51E-03
Benzene 4.22E-14 NA 4.22E-14 Immune 2.24E-09 NA 2.24E-09
Benzo(a)anthracene 1.62E-08 7.48E-08 9.10E-08 NA NA NA NA
Benzo(a)pyrene 1.75E-07 8.09E-07 9.85E-07 NA NA NA NA
Benzo(b)fluoranthene 2.19E-08 1.01E-07 1.23E-07 NA NA NA NA
Benzo(k)fluoranthene 1.03E-09 4.76E-09 5.79E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.38E-09 4.88E-09 6.26E-09 Liver 5.73E-05 2.03E-04 2.61E-04
C2-Benzanthracene/chrysenes 9.43E-11 4.35E-10 5.29E-10 Liver, Kidney 1.88E-06 8.69E-06 1.06E-05
Cadmium, diet NA NA NA Kidney 1.37E-04 1.94E-04 3.31E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 3.46E-06 NA 3.46E-06
Chrysene 1.43E-10 6.60E-10 8.03E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 6.47E-04 NA 6.47E-04
Copper NA NA NA Gastrointestinal 1.07E-04 NA 1.07E-04
Dibenz(a,h)anthracene 1.50E-08 6.90E-08 8.40E-08 NA NA NA NA
Dieldrin 2.72E-10 9.64E-10 1.24E-09 Liver 3.96E-06 1.41E-05 1.80E-05
Indeno(1,2,3-cd)pyrene 6.76E-09 3.12E-08 3.79E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 6.10E-04 NA 6.10E-04
Mercury, inorganic NA NA NA Immune 2.68E-04 NA 2.68E-04
Naphthalene NA NA NA Body Weight 7.48E-07 3.45E-06 4.20E-06
PCBs (non DLC) 7.79E-09 3.87E-08 4.65E-08 Eye, Nails, Immune 4.54E-03 2.26E-02 2.71E-02
PCBs, total 8.17E-09 4.06E-08 4.88E-08 Eye, Nails, Immune 4.77E-03 2.37E-02 2.85E-02
PCB-TEQ 1.59E-08 1.69E-08 3.28E-08 Reproductive, Developmental 1.77E-03 1.88E-03 3.64E-03
TCDD-TEQ 8.40E-07 8.94E-07 1.73E-06 Reproductive, Developmental 9.33E-02 9.94E-02 1.93E-01
Thallium NA NA NA Hair 4.27E-04 NA 4.27E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.97E-05 6.98E-05 8.95E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.82E-04 2.42E-03 3.10E-03
Trichloroethene 1.25E-12 NA 1.25E-12 Thyroid 3.16E-07 NA 3.16E-07
Vanadium NA NA NA Hair 1.42E-04 NA 1.42E-04

RM9-12 Exposure Medium Total (Total PCBs) (a) 1.11E-06 2.07E-06 3.18E-06 1.02E-01 1.27E-01 2.29E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.12E-06 2.08E-06 3.21E-06 1.04E-01 1.28E-01 2.31E-01
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 2.14E-04 NA 2.14E-04

Sediment Antimony NA NA NA Mortality, Blood 5.76E-05 NA 5.76E-05
Arsenic, total 8.56E-09 1.52E-08 2.37E-08 Skin, Vascular 2.22E-04 3.94E-04 6.15E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 8.47E-09 3.91E-08 4.76E-08 NA NA NA NA
Benzo(a)pyrene 1.00E-07 4.62E-07 5.63E-07 NA NA NA NA
Benzo(b)fluoranthene 1.24E-08 5.70E-08 6.94E-08 NA NA NA NA
Benzo(k)fluoranthene 5.70E-10 2.63E-09 3.20E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.57E-10 1.27E-09 1.62E-09 Liver 1.49E-05 5.28E-05 6.77E-05
C2-Benzanthracene/chrysenes 5.47E-11 2.52E-10 3.07E-10 Liver, Kidney 1.09E-06 5.04E-06 6.14E-06
Cadmium, diet NA NA NA Kidney 1.09E-04 1.54E-04 2.63E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.22E-06 NA 1.22E-06
Chrysene 1.19E-10 5.48E-10 6.66E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 5.75E-04 NA 5.75E-04
Copper NA NA NA Gastrointestinal 7.31E-05 NA 7.31E-05
Dibenz(a,h)anthracene 1.08E-08 5.00E-08 6.09E-08 NA NA NA NA
Dieldrin 2.48E-10 8.81E-10 1.13E-09 Liver 3.62E-06 1.28E-05 1.65E-05
Indeno(1,2,3-cd)pyrene 6.23E-09 2.87E-08 3.50E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 6.34E-04 NA 6.34E-04
Mercury, inorganic NA NA NA Immune 1.79E-04 NA 1.79E-04
Naphthalene NA NA NA Body Weight 4.90E-07 2.26E-06 2.75E-06
PCBs (non DLC) 6.59E-09 3.28E-08 3.94E-08 Eye, Nails, Immune 3.85E-03 1.91E-02 2.30E-02
PCBs, total 6.84E-09 3.40E-08 4.08E-08 Eye, Nails, Immune 3.99E-03 1.98E-02 2.38E-02
PCB-TEQ 6.54E-09 6.96E-09 1.35E-08 Reproductive, Developmental 7.26E-04 7.73E-04 1.50E-03
TCDD-TEQ 1.59E-07 1.69E-07 3.29E-07 Reproductive, Developmental 1.77E-02 1.88E-02 3.65E-02
Thallium NA NA NA Hair 2.69E-04 NA 2.69E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.65E-05 5.86E-05 7.51E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.93E-04 1.75E-03 2.24E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.42E-04 NA 1.42E-04

RM12-15 Exposure Medium Total (Total PCBs) (a) 3.14E-07 8.61E-07 1.18E-06 2.47E-02 4.11E-02 6.58E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.20E-07 8.67E-07 1.19E-06 2.53E-02 4.11E-02 6.64E-02
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 1.14E-04 NA 1.14E-04

Sediment Antimony NA NA NA Mortality, Blood 2.56E-04 NA 2.56E-04
Arsenic, total 8.60E-09 1.53E-08 2.38E-08 Skin, Vascular 2.23E-04 3.95E-04 6.18E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.37E-08 6.33E-08 7.70E-08 NA NA NA NA
Benzo(a)pyrene 1.59E-07 7.33E-07 8.92E-07 NA NA NA NA
Benzo(b)fluoranthene 1.59E-08 7.33E-08 8.92E-08 NA NA NA NA
Benzo(k)fluoranthene 7.19E-10 3.32E-09 4.03E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.19E-11 1.13E-10 1.45E-10 Liver 1.33E-06 4.72E-06 6.05E-06
C2-Benzanthracene/chrysenes 8.80E-11 4.06E-10 4.94E-10 Liver, Kidney 1.76E-06 8.11E-06 9.87E-06
Cadmium, diet NA NA NA Kidney 3.21E-05 4.56E-05 7.78E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.94E-07 NA 4.94E-07
Chrysene 1.66E-10 7.67E-10 9.33E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 3.53E-04 NA 3.53E-04
Copper NA NA NA Gastrointestinal 4.25E-05 NA 4.25E-05
Dibenz(a,h)anthracene 2.92E-08 1.35E-07 1.64E-07 NA NA NA NA
Dieldrin 2.64E-10 9.36E-10 1.20E-09 Liver 3.85E-06 1.36E-05 1.75E-05
Indeno(1,2,3-cd)pyrene 7.38E-09 3.41E-08 4.15E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.15E-04 NA 4.15E-04
Mercury, inorganic NA NA NA Immune 4.29E-05 NA 4.29E-05
Naphthalene NA NA NA Body Weight 6.10E-07 2.81E-06 3.42E-06
PCBs (non DLC) 2.39E-09 1.19E-08 1.43E-08 Eye, Nails, Immune 1.40E-03 6.94E-03 8.33E-03
PCBs, total 2.66E-09 1.32E-08 1.59E-08 Eye, Nails, Immune 1.55E-03 7.72E-03 9.28E-03
PCB-TEQ 6.44E-09 6.85E-09 1.33E-08 Reproductive, Developmental 7.15E-04 7.61E-04 1.48E-03
TCDD-TEQ 2.22E-09 2.37E-09 4.59E-09 Reproductive, Developmental 2.47E-04 2.63E-04 5.10E-04
Thallium NA NA NA Hair 2.01E-04 NA 2.01E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.21E-05 4.30E-05 5.51E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.03E-04 1.43E-03 1.83E-03
Trichloroethene 6.23E-14 NA 6.23E-14 Thyroid 1.58E-08 NA 1.58E-08
Vanadium NA NA NA Hair 6.69E-05 NA 6.69E-05

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 2.40E-07 1.07E-06 1.31E-06 3.97E-03 9.93E-03 1.39E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.46E-07 1.08E-06 1.33E-06 4.53E-03 9.90E-03 1.44E-02
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 4.61E-09 1.21E-06 1.21E-06 3.11E-04 3.22E-02 3.25E-02
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.66E-09 1.21E-06 1.22E-06 3.16E-04 3.31E-02 3.34E-02

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 3.06E-06 1.52E-01

PCB-TEQ & PCBs (non DLC) (b) 3.09E-06 1.54E-01

River Mile 3-6

Total PCBs (a) 2.66E-06 9.02E-02

PCB-TEQ & PCBs (non DLC) (b) 2.68E-06 9.21E-02

River Mile 6-9

Total PCBs (a) 9.92E-06 9.05E-01

PCB-TEQ & PCBs (non DLC) (b) 9.98E-06 9.09E-01

River Mile 6-9 East Bank

Total PCBs (a) 1.31E-05 1.30E+00

PCB-TEQ & PCBs (non DLC) (b) 1.32E-05 1.30E+00

River Mile 9-12

Total PCBs (a) 4.39E-06 2.62E-01

PCB-TEQ & PCBs (non DLC) (b) 4.43E-06 2.65E-01

River Mile 12-15

Total PCBs (a) 2.39E-06 9.83E-02

PCB-TEQ & PCBs (non DLC) (b) 2.41E-06 9.98E-02

River Mile 15-17.4

Total PCBs (a) 2.53E-06 4.64E-02

PCB-TEQ & PCBs (non DLC) (b) 2.55E-06 4.78E-02
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 7.17E-04 2.30E-03 3.02E-03 Blood 7.17E-04 2.30E-03 3.02E-03

Body Weight 6.80E-07 3.14E-06 3.82E-06 Body Weight 6.80E-07 3.14E-06 3.82E-06

Developmental 4.42E-02 7.69E-02 1.21E-01 Developmental 4.54E-02 7.92E-02 1.25E-01

Eye 3.49E-03 1.91E-02 2.26E-02 Eye 3.32E-03 1.82E-02 2.15E-02

Gastrointestinal 1.20E-04 6.82E-05 1.88E-04 Gastrointestinal 1.20E-04 6.82E-05 1.88E-04

Hair 6.68E-04 2.28E-06 6.70E-04 Hair 6.68E-04 2.28E-06 6.70E-04

Immune 3.72E-03 1.91E-02 2.28E-02 Immune 3.55E-03 1.82E-02 2.17E-02

Kidney 7.23E-04 2.40E-03 3.12E-03 Kidney 7.23E-04 2.40E-03 3.12E-03

Liver 6.61E-04 2.42E-03 3.09E-03 Liver 6.61E-04 2.42E-03 3.09E-03

Mortality 7.42E-05 2.11E-05 9.53E-05 Mortality 7.42E-05 2.11E-05 9.53E-05

Nails 3.49E-03 1.91E-02 2.26E-02 Nails 3.32E-03 1.82E-02 2.15E-02

Neurological 7.44E-04 2.32E-04 9.76E-04 Neurological 7.44E-04 2.32E-04 9.76E-04

No effects observed 2.10E-06 3.56E-07 2.45E-06 No effects observed 2.10E-06 3.56E-07 2.45E-06

None reported 6.83E-05 0.00E+00 6.83E-05 None reported 6.83E-05 0.00E+00 6.83E-05

Reproductive 4.42E-02 7.69E-02 1.21E-01 Reproductive 4.54E-02 7.92E-02 1.25E-01

Skin 6.20E-04 1.01E-03 1.63E-03 Skin 6.20E-04 1.01E-03 1.63E-03

Thyroid 7.83E-04 3.58E-05 8.19E-04 Thyroid 7.83E-04 3.58E-05 8.19E-04

Vascular 6.20E-04 1.01E-03 1.63E-03 Vascular 6.20E-04 1.01E-03 1.63E-03

River Mile 
0-3
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 9.51E-04 2.76E-03 3.71E-03 Blood 9.51E-04 2.76E-03 3.71E-03

Body Weight 1.71E-06 7.90E-06 9.61E-06 Body Weight 1.71E-06 7.90E-06 9.61E-06

Developmental 1.83E-02 4.94E-02 6.77E-02 Developmental 1.92E-02 5.12E-02 7.04E-02

Eye 1.94E-03 1.14E-02 1.33E-02 Eye 1.83E-03 1.08E-02 1.26E-02

Gastrointestinal 1.46E-04 8.23E-05 2.28E-04 Gastrointestinal 1.46E-04 8.23E-05 2.28E-04

Hair 7.06E-04 2.28E-06 7.08E-04 Hair 7.06E-04 2.28E-06 7.08E-04

Immune 2.18E-03 1.14E-02 1.35E-02 Immune 2.07E-03 1.08E-02 1.28E-02

Kidney 9.09E-04 2.96E-03 3.87E-03 Kidney 9.09E-04 2.96E-03 3.87E-03

Liver 8.51E-04 3.10E-03 3.95E-03 Liver 8.51E-04 3.10E-03 3.95E-03

Mortality 1.79E-04 2.11E-05 2.00E-04 Mortality 1.79E-04 2.11E-05 2.00E-04

Nails 1.94E-03 1.14E-02 1.33E-02 Nails 1.83E-03 1.08E-02 1.26E-02

Neurological 8.67E-04 2.32E-04 1.10E-03 Neurological 8.67E-04 2.32E-04 1.10E-03

No effects observed 2.38E-06 3.56E-07 2.74E-06 No effects observed 2.38E-06 3.56E-07 2.74E-06

None reported 4.73E-05 0.00E+00 4.73E-05 None reported 4.73E-05 0.00E+00 4.73E-05

Reproductive 1.83E-02 4.94E-02 6.77E-02 Reproductive 1.92E-02 5.12E-02 7.04E-02

Skin 5.46E-04 8.79E-04 1.42E-03 Skin 5.46E-04 8.79E-04 1.42E-03

Thyroid 8.43E-04 3.58E-05 8.78E-04 Thyroid 8.43E-04 3.58E-05 8.78E-04

Vascular 5.46E-04 8.79E-04 1.42E-03 Vascular 5.46E-04 8.79E-04 1.42E-03

River Mile 
3-6
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.57E-03 5.07E-03 6.64E-03 Blood 1.57E-03 5.07E-03 6.64E-03

Body Weight 4.02E-06 1.85E-05 2.26E-05 Body Weight 4.02E-06 1.85E-05 2.26E-05

Developmental 3.92E-01 4.47E-01 8.38E-01 Developmental 3.94E-01 4.51E-01 8.45E-01

Eye 8.59E-03 4.44E-02 5.30E-02 Eye 8.16E-03 4.22E-02 5.04E-02

Gastrointestinal 2.18E-04 1.21E-04 3.39E-04 Gastrointestinal 2.18E-04 1.21E-04 3.39E-04

Hair 8.26E-04 2.28E-06 8.28E-04 Hair 8.26E-04 2.28E-06 8.28E-04

Immune 9.03E-03 4.44E-02 5.34E-02 Immune 8.61E-03 4.22E-02 5.08E-02

Kidney 1.66E-03 5.39E-03 7.05E-03 Kidney 1.66E-03 5.39E-03 7.05E-03

Liver 1.48E-03 5.32E-03 6.80E-03 Liver 1.48E-03 5.32E-03 6.80E-03

Mortality 1.44E-04 2.11E-05 1.65E-04 Mortality 1.44E-04 2.11E-05 1.65E-04

Nails 8.59E-03 4.44E-02 5.30E-02 Nails 8.16E-03 4.22E-02 5.04E-02

Neurological 1.05E-03 2.32E-04 1.28E-03 Neurological 1.05E-03 2.32E-04 1.28E-03

No effects observed 5.21E-06 3.56E-07 5.56E-06 No effects observed 5.21E-06 3.56E-07 5.56E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.92E-01 4.47E-01 8.38E-01 Reproductive 3.94E-01 4.51E-01 8.45E-01

Skin 7.78E-04 1.29E-03 2.07E-03 Skin 7.78E-04 1.29E-03 2.07E-03

Thyroid 8.17E-04 3.58E-05 8.52E-04 Thyroid 8.17E-04 3.58E-05 8.52E-04

Vascular 7.78E-04 1.29E-03 2.07E-03 Vascular 7.78E-04 1.29E-03 2.07E-03

River Mile 
6-9
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.04E-03 6.62E-03 8.66E-03 Blood 2.04E-03 6.62E-03 8.66E-03

Body Weight 7.80E-07 3.60E-06 4.38E-06 Body Weight 7.80E-07 3.60E-06 4.38E-06

Developmental 5.72E-01 6.39E-01 1.21E+00 Developmental 5.75E-01 6.43E-01 1.22E+00

Eye 1.15E-02 5.88E-02 7.03E-02 Eye 1.09E-02 5.59E-02 6.68E-02

Gastrointestinal 2.47E-04 1.57E-04 4.05E-04 Gastrointestinal 2.47E-04 1.57E-04 4.05E-04

Hair 9.73E-04 2.28E-06 9.75E-04 Hair 9.73E-04 2.28E-06 9.75E-04

Immune 1.21E-02 5.88E-02 7.09E-02 Immune 1.15E-02 5.59E-02 6.74E-02

Kidney 2.18E-03 7.07E-03 9.25E-03 Kidney 2.18E-03 7.07E-03 9.25E-03

Liver 1.93E-03 6.92E-03 8.85E-03 Liver 1.93E-03 6.92E-03 8.85E-03

Mortality 1.79E-04 2.11E-05 2.00E-04 Mortality 1.79E-04 2.11E-05 2.00E-04

Nails 1.15E-02 5.88E-02 7.03E-02 Nails 1.09E-02 5.59E-02 6.68E-02

Neurological 9.88E-04 2.32E-04 1.22E-03 Neurological 9.88E-04 2.32E-04 1.22E-03

No effects observed 7.03E-06 3.56E-07 7.39E-06 No effects observed 7.03E-06 3.56E-07 7.39E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 5.72E-01 6.39E-01 1.21E+00 Reproductive 5.75E-01 6.43E-01 1.22E+00

Skin 9.21E-04 1.54E-03 2.46E-03 Skin 9.21E-04 1.54E-03 2.46E-03

Thyroid 8.31E-04 3.58E-05 8.67E-04 Thyroid 8.31E-04 3.58E-05 8.67E-04

Vascular 9.21E-04 1.54E-03 2.46E-03 Vascular 9.21E-04 1.54E-03 2.46E-03

River Mile 
6-9 East Bank
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b)Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs Summary of Target organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 8.31E-04 2.44E-03 3.27E-03 Blood 8.31E-04 2.44E-03 3.27E-03

Body Weight 7.48E-07 3.45E-06 4.20E-06 Body Weight 7.48E-07 3.45E-06 4.20E-06

Developmental 9.35E-02 1.29E-01 2.23E-01 Developmental 9.52E-02 1.32E-01 2.27E-01

Eye 4.78E-03 2.55E-02 3.03E-02 Eye 4.56E-03 2.43E-02 2.89E-02

Gastrointestinal 1.27E-04 6.98E-05 1.97E-04 Gastrointestinal 1.27E-04 6.98E-05 1.97E-04

Hair 5.82E-04 2.28E-06 5.84E-04 Hair 5.82E-04 2.28E-06 5.84E-04

Immune 5.05E-03 2.55E-02 3.05E-02 Immune 4.82E-03 2.43E-02 2.91E-02

Kidney 8.21E-04 2.62E-03 3.45E-03 Kidney 8.21E-04 2.62E-03 3.45E-03

Liver 7.47E-04 2.73E-03 3.48E-03 Liver 7.47E-04 2.73E-03 3.48E-03

Mortality 1.49E-04 2.11E-05 1.70E-04 Mortality 1.49E-04 2.11E-05 1.70E-04

Nails 4.78E-03 2.55E-02 3.03E-02 Nails 4.56E-03 2.43E-02 2.89E-02

Neurological 9.13E-04 2.32E-04 1.14E-03 Neurological 9.13E-04 2.32E-04 1.14E-03

No effects observed 3.49E-06 3.56E-07 3.84E-06 No effects observed 3.49E-06 3.56E-07 3.84E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 9.35E-02 1.29E-01 2.23E-01 Reproductive 9.52E-02 1.32E-01 2.27E-01

Skin 5.99E-04 9.73E-04 1.57E-03 Skin 5.99E-04 9.73E-04 1.57E-03

Thyroid 6.69E-04 3.58E-05 7.05E-04 Thyroid 6.69E-04 3.58E-05 7.05E-04

Vascular 5.99E-04 9.73E-04 1.57E-03 Vascular 5.99E-04 9.73E-04 1.57E-03

River Mile 
9-12
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 5.68E-04 1.77E-03 2.34E-03 Blood 5.68E-04 1.77E-03 2.34E-03

Body Weight 4.90E-07 2.26E-06 2.75E-06 Body Weight 4.90E-07 2.26E-06 2.75E-06

Developmental 1.85E-02 4.96E-02 6.82E-02 Developmental 1.86E-02 5.06E-02 6.91E-02

Eye 7.85E-03 4.07E-02 4.86E-02 Eye 7.85E-03 4.07E-02 4.85E-02

Gastrointestinal 8.96E-05 5.86E-05 1.48E-04 Gastrointestinal 8.96E-05 5.86E-05 1.48E-04

Hair 4.24E-04 2.28E-06 4.26E-04 Hair 4.24E-04 2.28E-06 4.26E-04

Immune 8.03E-03 4.07E-02 4.88E-02 Immune 8.03E-03 4.07E-02 4.87E-02

Kidney 6.02E-04 1.91E-03 2.51E-03 Kidney 6.02E-04 1.91E-03 2.51E-03

Liver 5.14E-04 1.90E-03 2.41E-03 Liver 5.14E-04 1.90E-03 2.41E-03

Mortality 7.54E-05 2.11E-05 9.65E-05 Mortality 7.54E-05 2.11E-05 9.65E-05

Nails 7.85E-03 4.07E-02 4.86E-02 Nails 7.85E-03 4.07E-02 4.85E-02

Neurological 9.01E-04 2.32E-04 1.13E-03 Neurological 9.01E-04 2.32E-04 1.13E-03

No effects observed 1.25E-06 3.56E-07 1.61E-06 No effects observed 1.25E-06 3.56E-07 1.61E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.85E-02 4.96E-02 6.82E-02 Reproductive 1.86E-02 5.06E-02 6.91E-02

Skin 2.78E-04 4.04E-04 6.82E-04 Skin 2.78E-04 4.04E-04 6.82E-04

Thyroid 5.97E-04 3.58E-05 6.33E-04 Thyroid 5.97E-04 3.58E-05 6.33E-04

Vascular 2.78E-04 4.04E-04 6.82E-04 Vascular 2.78E-04 4.04E-04 6.82E-04

River Mile 
12-15
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TABLE 9.29.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADOLESCENT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 6.77E-04 1.45E-03 2.13E-03 Blood 6.77E-04 1.45E-03 2.13E-03

Body Weight 6.10E-07 2.81E-06 3.42E-06 Body Weight 6.10E-07 2.81E-06 3.42E-06

Developmental 3.82E-04 3.03E-02 3.06E-02 Developmental 1.10E-03 3.20E-02 3.31E-02

Eye 1.57E-03 9.53E-03 1.11E-02 Eye 1.41E-03 8.67E-03 1.01E-02

Gastrointestinal 5.47E-05 4.30E-05 9.77E-05 Gastrointestinal 5.47E-05 4.30E-05 9.77E-05

Hair 2.81E-04 2.28E-06 2.83E-04 Hair 2.81E-04 2.28E-06 2.83E-04

Immune 1.61E-03 9.53E-03 1.11E-02 Immune 1.45E-03 8.67E-03 1.01E-02

Kidney 4.37E-04 1.48E-03 1.92E-03 Kidney 4.37E-04 1.48E-03 1.92E-03

Liver 4.12E-04 1.54E-03 1.95E-03 Liver 4.12E-04 1.54E-03 1.95E-03

Mortality 2.73E-04 2.11E-05 2.94E-04 Mortality 2.73E-04 2.11E-05 2.94E-04

Nails 1.57E-03 9.53E-03 1.11E-02 Nails 1.41E-03 8.67E-03 1.01E-02

Neurological 5.81E-04 2.32E-04 8.13E-04 Neurological 5.81E-04 2.32E-04 8.13E-04

No effects observed 5.20E-07 3.56E-07 8.76E-07 No effects observed 5.20E-07 3.56E-07 8.76E-07

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.82E-04 3.03E-02 3.06E-02 Reproductive 1.10E-03 3.20E-02 3.31E-02

Skin 2.80E-04 4.06E-04 6.85E-04 Skin 2.80E-04 4.06E-04 6.85E-04

Thyroid 3.75E-04 3.58E-05 4.10E-04 Thyroid 3.75E-04 3.58E-05 4.10E-04

Vascular 2.80E-04 4.06E-04 6.85E-04 Vascular 2.80E-04 4.06E-04 6.85E-04

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 6.89E-05 NA 6.89E-05
Sediment Antimony NA NA NA Mortality, Blood 1.28E-05 NA 1.28E-05

Arsenic, total 7.42E-09 2.89E-08 3.63E-08 Skin, Vascular 1.28E-04 5.00E-04 6.28E-04
Benzene 2.37E-14 NA 2.37E-14 Immune 8.39E-10 NA 8.39E-10
Benzo(a)anthracene 1.52E-09 1.54E-08 1.69E-08 NA NA NA NA
Benzo(a)pyrene 2.06E-08 2.09E-07 2.29E-07 NA NA NA NA
Benzo(b)fluoranthene 2.08E-09 2.11E-08 2.32E-08 NA NA NA NA
Benzo(k)fluoranthene 1.15E-10 1.16E-09 1.28E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.54E-11 6.66E-10 7.51E-10 Liver 2.37E-06 1.85E-05 2.09E-05
C2-Benzanthracene/chrysenes 1.63E-11 1.65E-10 1.81E-10 Liver, Kidney 4.33E-07 4.39E-06 4.82E-06
Cadmium, diet NA NA NA Kidney 1.79E-05 5.57E-05 7.35E-05
Chromium, hexavalent 3.00E-09 NA 3.00E-09 None reported 1.55E-05 NA 1.55E-05
Chromium, total NA NA NA No effects observed 4.71E-07 NA 4.71E-07
Chrysene 2.05E-11 2.08E-10 2.28E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.73E-04 NA 1.73E-04
Copper NA NA NA Gastrointestinal 2.29E-05 NA 2.29E-05
Dibenz(a,h)anthracene 2.34E-09 2.37E-08 2.60E-08 NA NA NA NA
Dieldrin 1.00E-10 7.80E-10 8.80E-10 Liver 9.73E-07 7.58E-06 8.56E-06
Indeno(1,2,3-cd)pyrene 1.11E-09 1.13E-08 1.24E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 8.84E-05 NA 8.84E-05
Mercury, inorganic NA NA NA Immune 5.19E-05 NA 5.19E-05
Naphthalene NA NA NA Body Weight 1.55E-07 1.57E-06 1.72E-06
PCBs (non DLC) 1.93E-09 2.11E-08 2.30E-08 Eye, Nails, Immune 7.52E-04 8.20E-03 8.96E-03
PCBs, total 2.03E-09 2.22E-08 2.42E-08 Eye, Nails, Immune 7.91E-04 8.63E-03 9.42E-03
PCB-TEQ 3.77E-09 8.81E-09 1.26E-08 Reproductive, Developmental 2.79E-04 6.52E-04 9.31E-04
TCDD-TEQ 1.35E-07 3.16E-07 4.51E-07 Reproductive, Developmental 1.00E-02 2.34E-02 3.34E-02
Thallium NA NA NA Hair 1.14E-04 NA 1.14E-04
TPH C19-C40 NA NA NA Gastrointestinal 4.38E-06 3.41E-05 3.85E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.46E-04 1.14E-03 1.29E-03
Trichloroethene 7.44E-14 NA 7.44E-14 Thyroid 2.52E-08 NA 2.52E-08
Vanadium NA NA NA Hair 3.51E-05 NA 3.51E-05

RM0-3 Exposure Medium Total (Total PCBs) (a) 1.76E-07 6.50E-07 8.26E-07 1.17E-02 3.38E-02 4.55E-02
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.79E-07 6.58E-07 8.37E-07 1.19E-02 3.40E-02 4.60E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 7.13E-05 NA 7.13E-05

Sediment Antimony NA NA NA Mortality, Blood 3.66E-05 NA 3.66E-05
Arsenic, total 6.44E-09 2.51E-08 3.15E-08 Skin, Vascular 1.11E-04 4.34E-04 5.45E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.62E-09 2.65E-08 2.92E-08 NA NA NA NA
Benzo(a)pyrene 2.21E-08 2.23E-07 2.45E-07 NA NA NA NA
Benzo(b)fluoranthene 2.47E-09 2.50E-08 2.75E-08 NA NA NA NA
Benzo(k)fluoranthene 1.11E-10 1.12E-09 1.23E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 5.50E-10 4.29E-09 4.84E-09 Liver 1.53E-05 1.19E-04 1.34E-04
C2-Benzanthracene/chrysenes 6.36E-11 6.44E-10 7.07E-10 Liver, Kidney 1.69E-06 1.71E-05 1.88E-05
Cadmium, diet NA NA NA Kidney 2.94E-05 9.15E-05 1.21E-04
Chromium, hexavalent 2.08E-09 NA 2.08E-09 None reported 1.08E-05 NA 1.08E-05
Chromium, total NA NA NA No effects observed 5.35E-07 NA 5.35E-07
Chrysene 3.94E-11 3.99E-10 4.39E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.87E-04 NA 1.87E-04
Copper NA NA NA Gastrointestinal 2.79E-05 NA 2.79E-05
Dibenz(a,h)anthracene 2.30E-09 2.33E-08 2.56E-08 NA NA NA NA
Dieldrin 6.66E-11 5.19E-10 5.85E-10 Liver 6.47E-07 5.04E-06 5.69E-06
Indeno(1,2,3-cd)pyrene 1.31E-09 1.32E-08 1.45E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.14E-04 NA 1.14E-04
Mercury, inorganic NA NA NA Immune 5.55E-05 NA 5.55E-05
Naphthalene NA NA NA Body Weight 3.90E-07 3.95E-06 4.33E-06
PCBs (non DLC) 1.06E-09 1.16E-08 1.27E-08 Eye, Nails, Immune 4.14E-04 4.51E-03 4.92E-03
PCBs, total 1.13E-09 1.23E-08 1.34E-08 Eye, Nails, Immune 4.38E-04 4.77E-03 5.21E-03
PCB-TEQ 2.55E-09 5.97E-09 8.52E-09 Reproductive, Developmental 1.89E-04 4.42E-04 6.31E-04
TCDD-TEQ 5.59E-08 1.31E-07 1.87E-07 Reproductive, Developmental 4.14E-03 9.68E-03 1.38E-02
Thallium NA NA NA Hair 1.22E-04 NA 1.22E-04
TPH C19-C40 NA NA NA Gastrointestinal 5.27E-06 4.11E-05 4.64E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.76E-04 1.37E-03 1.54E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 3.54E-05 NA 3.54E-05

RM3-6 Exposure Medium Total (Total PCBs) (a) 9.72E-08 4.86E-07 5.84E-07 5.58E-03 1.65E-02 2.21E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.97E-08 4.92E-07 5.91E-07 5.75E-03 1.67E-02 2.25E-02
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TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 7.55E-05 NA 7.55E-05

Sediment Antimony NA NA NA Mortality, Blood 2.88E-05 NA 2.88E-05
Arsenic, total 9.50E-09 3.70E-08 4.65E-08 Skin, Vascular 1.64E-04 6.40E-04 8.04E-04
Benzene 1.10E-14 NA 1.10E-14 Immune 3.90E-10 NA 3.90E-10
Benzo(a)anthracene 1.83E-09 1.86E-08 2.04E-08 NA NA NA NA
Benzo(a)pyrene 2.77E-08 2.81E-07 3.09E-07 NA NA NA NA
Benzo(b)fluoranthene 3.43E-09 3.47E-08 3.81E-08 NA NA NA NA
Benzo(k)fluoranthene 1.20E-10 1.21E-09 1.33E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.03E-10 2.36E-09 2.66E-09 Liver 8.42E-06 6.56E-05 7.40E-05
C2-Benzanthracene/chrysenes 3.14E-11 3.18E-10 3.50E-10 Liver, Kidney 8.38E-07 8.48E-06 9.32E-06
Cadmium, diet NA NA NA Kidney 5.26E-05 1.64E-04 2.17E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.18E-06 NA 1.18E-06
Chrysene 2.56E-11 2.59E-10 2.85E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.81E-04 NA 1.81E-04
Copper NA NA NA Gastrointestinal 4.20E-05 NA 4.20E-05
Dibenz(a,h)anthracene 3.86E-09 3.91E-08 4.29E-08 NA NA NA NA
Dieldrin 2.75E-10 2.14E-09 2.42E-09 Liver 2.67E-06 2.08E-05 2.35E-05
Indeno(1,2,3-cd)pyrene 1.47E-09 1.49E-08 1.63E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.51E-04 NA 1.51E-04
Mercury, inorganic NA NA NA Immune 1.01E-04 NA 1.01E-04
Naphthalene NA NA NA Body Weight 9.14E-07 9.26E-06 1.02E-05
PCBs (non DLC) 4.77E-09 5.20E-08 5.68E-08 Eye, Nails, Immune 1.85E-03 2.02E-02 2.21E-02
PCBs, total 5.02E-09 5.47E-08 5.97E-08 Eye, Nails, Immune 1.95E-03 2.13E-02 2.32E-02
PCB-TEQ 8.89E-09 2.08E-08 2.97E-08 Reproductive, Developmental 6.58E-04 1.54E-03 2.20E-03
TCDD-TEQ 1.20E-06 2.81E-06 4.01E-06 Reproductive, Developmental 8.90E-02 2.08E-01 2.97E-01
Thallium NA NA NA Hair 1.38E-04 NA 1.38E-04
TPH C19-C40 NA NA NA Gastrointestinal 7.73E-06 6.02E-05 6.80E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.24E-04 2.52E-03 2.84E-03
Trichloroethene 1.77E-13 NA 1.77E-13 Thyroid 5.99E-08 NA 5.99E-08
Vanadium NA NA NA Hair 4.71E-05 NA 4.71E-05

RM6-9 Exposure Medium Total (Total PCBs) (a) 1.26E-06 3.30E-06 4.55E-06 9.23E-02 2.33E-01 3.25E-01
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.26E-06 3.31E-06 4.58E-06 9.29E-02 2.33E-01 3.26E-01
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TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 7.85E-05 NA 7.85E-05

Sediment Antimony NA NA NA Mortality, Blood 3.67E-05 NA 3.67E-05
Arsenic, total 1.14E-08 4.43E-08 5.57E-08 Skin, Vascular 1.97E-04 7.66E-04 9.62E-04
Benzene 1.10E-14 NA 1.10E-14 Immune 3.90E-10 NA 3.90E-10
Benzo(a)anthracene 1.94E-09 1.96E-08 2.15E-08 NA NA NA NA
Benzo(a)pyrene 2.31E-08 2.34E-07 2.57E-07 NA NA NA NA
Benzo(b)fluoranthene 2.81E-09 2.84E-08 3.12E-08 NA NA NA NA
Benzo(k)fluoranthene 1.29E-10 1.30E-09 1.43E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.85E-10 3.00E-09 3.39E-09 Liver 1.07E-05 8.33E-05 9.40E-05
C2-Benzanthracene/chrysenes 2.41E-11 2.44E-10 2.69E-10 Liver, Kidney 6.43E-07 6.51E-06 7.15E-06
Cadmium, diet NA NA NA Kidney 7.31E-05 2.28E-04 3.01E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.59E-06 NA 1.59E-06
Chrysene 2.67E-11 2.71E-10 2.97E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.84E-04 NA 1.84E-04
Copper NA NA NA Gastrointestinal 4.61E-05 NA 4.61E-05
Dibenz(a,h)anthracene 2.76E-09 2.80E-08 3.07E-08 NA NA NA NA
Dieldrin 4.03E-10 3.14E-09 3.54E-09 Liver 3.92E-06 3.05E-05 3.45E-05
Indeno(1,2,3-cd)pyrene 1.36E-09 1.38E-08 1.51E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.34E-04 NA 1.34E-04
Mercury, inorganic NA NA NA Immune 1.30E-04 NA 1.30E-04
Naphthalene NA NA NA Body Weight 1.77E-07 1.80E-06 1.97E-06
PCBs (non DLC) 6.38E-09 6.96E-08 7.60E-08 Eye, Nails, Immune 2.48E-03 2.71E-02 2.95E-02
PCBs, total 6.71E-09 7.32E-08 7.99E-08 Eye, Nails, Immune 2.61E-03 2.85E-02 3.11E-02
PCB-TEQ 9.27E-09 2.17E-08 3.09E-08 Reproductive, Developmental 6.87E-04 1.60E-03 2.29E-03
TCDD-TEQ 1.76E-06 4.11E-06 5.86E-06 Reproductive, Developmental 1.30E-01 3.04E-01 4.34E-01
Thallium NA NA NA Hair 1.52E-04 NA 1.52E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.01E-05 7.86E-05 8.87E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.23E-04 3.30E-03 3.72E-03
Trichloroethene 1.24E-13 NA 1.24E-13 Thyroid 4.20E-08 NA 4.20E-08
Vanadium NA NA NA Hair 6.62E-05 NA 6.62E-05

RM6-9East Exposure Medium Total (Total PCBs) (a) 1.81E-06 4.56E-06 6.36E-06 1.34E-01 3.37E-01 4.71E-01
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.82E-06 4.57E-06 6.39E-06 1.35E-01 3.37E-01 4.72E-01
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TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 5.69E-05 NA 5.69E-05

Sediment Antimony NA NA NA Mortality, Blood 2.98E-05 NA 2.98E-05
Arsenic, total 7.14E-09 2.78E-08 3.50E-08 Skin, Vascular 1.23E-04 4.81E-04 6.04E-04
Benzene 1.44E-14 NA 1.44E-14 Immune 5.09E-10 NA 5.09E-10
Benzo(a)anthracene 2.77E-09 2.80E-08 3.08E-08 NA NA NA NA
Benzo(a)pyrene 2.99E-08 3.03E-07 3.33E-07 NA NA NA NA
Benzo(b)fluoranthene 3.74E-09 3.79E-08 4.16E-08 NA NA NA NA
Benzo(k)fluoranthene 1.76E-10 1.78E-09 1.96E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.69E-10 3.66E-09 4.13E-09 Liver 1.30E-05 1.02E-04 1.15E-04
C2-Benzanthracene/chrysenes 1.61E-11 1.63E-10 1.79E-10 Liver, Kidney 4.29E-07 4.34E-06 4.77E-06
Cadmium, diet NA NA NA Kidney 3.11E-05 9.69E-05 1.28E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 7.87E-07 NA 7.87E-07
Chrysene 2.44E-11 2.47E-10 2.72E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.47E-04 NA 1.47E-04
Copper NA NA NA Gastrointestinal 2.44E-05 NA 2.44E-05
Dibenz(a,h)anthracene 2.55E-09 2.59E-08 2.84E-08 NA NA NA NA
Dieldrin 9.27E-11 7.22E-10 8.15E-10 Liver 9.01E-07 7.02E-06 7.92E-06
Indeno(1,2,3-cd)pyrene 1.15E-09 1.17E-08 1.28E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.39E-04 NA 1.39E-04
Mercury, inorganic NA NA NA Immune 6.09E-05 NA 6.09E-05
Naphthalene NA NA NA Body Weight 1.70E-07 1.72E-06 1.89E-06
PCBs (non DLC) 2.66E-09 2.90E-08 3.17E-08 Eye, Nails, Immune 1.03E-03 1.13E-02 1.23E-02
PCBs, total 2.79E-09 3.04E-08 3.32E-08 Eye, Nails, Immune 1.08E-03 1.18E-02 1.29E-02
PCB-TEQ 5.42E-09 1.27E-08 1.81E-08 Reproductive, Developmental 4.02E-04 9.38E-04 1.34E-03
TCDD-TEQ 2.87E-07 6.70E-07 9.57E-07 Reproductive, Developmental 2.12E-02 4.96E-02 7.09E-02
Thallium NA NA NA Hair 9.71E-05 NA 9.71E-05
TPH C19-C40 NA NA NA Gastrointestinal 4.47E-06 3.49E-05 3.93E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.55E-04 1.21E-03 1.36E-03
Trichloroethene 2.13E-13 NA 2.13E-13 Thyroid 7.19E-08 NA 7.19E-08
Vanadium NA NA NA Hair 3.23E-05 NA 3.23E-05

RM9-12 Exposure Medium Total (Total PCBs) (a) 3.37E-07 1.14E-06 1.48E-06 2.32E-02 6.34E-02 8.66E-02
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.43E-07 1.15E-06 1.50E-06 2.36E-02 6.38E-02 8.74E-02
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TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 4.87E-05 NA 4.87E-05

Sediment Antimony NA NA NA Mortality, Blood 1.31E-05 NA 1.31E-05
Arsenic, total 2.92E-09 1.14E-08 1.43E-08 Skin, Vascular 5.05E-05 1.97E-04 2.47E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.45E-09 1.46E-08 1.61E-08 NA NA NA NA
Benzo(a)pyrene 1.71E-08 1.73E-07 1.90E-07 NA NA NA NA
Benzo(b)fluoranthene 2.11E-09 2.14E-08 2.35E-08 NA NA NA NA
Benzo(k)fluoranthene 9.73E-11 9.86E-10 1.08E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.22E-10 9.50E-10 1.07E-09 Liver 3.39E-06 2.64E-05 2.98E-05
C2-Benzanthracene/chrysenes 9.34E-12 9.46E-11 1.04E-10 Liver, Kidney 2.49E-07 2.52E-06 2.77E-06
Cadmium, diet NA NA NA Kidney 2.47E-05 7.69E-05 1.02E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.78E-07 NA 2.78E-07
Chrysene 2.03E-11 2.05E-10 2.25E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.31E-04 NA 1.31E-04
Copper NA NA NA Gastrointestinal 1.66E-05 NA 1.66E-05
Dibenz(a,h)anthracene 1.85E-09 1.87E-08 2.06E-08 NA NA NA NA
Dieldrin 8.47E-11 6.60E-10 7.45E-10 Liver 8.23E-07 6.42E-06 7.24E-06
Indeno(1,2,3-cd)pyrene 1.06E-09 1.08E-08 1.18E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.44E-04 NA 1.44E-04
Mercury, inorganic NA NA NA Immune 4.08E-05 NA 4.08E-05
Naphthalene NA NA NA Body Weight 1.11E-07 1.13E-06 1.24E-06
PCBs (non DLC) 2.25E-09 2.45E-08 2.68E-08 Eye, Nails, Immune 8.75E-04 9.54E-03 1.04E-02
PCBs, total 2.33E-09 2.55E-08 2.78E-08 Eye, Nails, Immune 9.08E-04 9.90E-03 1.08E-02
PCB-TEQ 2.23E-09 5.21E-09 7.44E-09 Reproductive, Developmental 1.65E-04 3.86E-04 5.51E-04
TCDD-TEQ 5.43E-08 1.27E-07 1.81E-07 Reproductive, Developmental 4.02E-03 9.40E-03 1.34E-02
Thallium NA NA NA Hair 6.11E-05 NA 6.11E-05
TPH C19-C40 NA NA NA Gastrointestinal 3.76E-06 2.93E-05 3.30E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.12E-04 8.73E-04 9.85E-04
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 3.23E-05 NA 3.23E-05

RM12-15 Exposure Medium Total (Total PCBs) (a) 8.35E-08 4.05E-07 4.89E-07 5.62E-03 2.05E-02 2.61E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.56E-08 4.10E-07 4.95E-07 5.75E-03 2.05E-02 2.63E-02

Page 6 of 15 AECOM

Final

July 2017



TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 2.59E-05 NA 2.59E-05

Sediment Antimony NA NA NA Mortality, Blood 5.81E-05 NA 5.81E-05
Arsenic, total 2.93E-09 1.14E-08 1.44E-08 Skin, Vascular 5.07E-05 1.97E-04 2.48E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.34E-09 2.37E-08 2.60E-08 NA NA NA NA
Benzo(a)pyrene 2.71E-08 2.75E-07 3.02E-07 NA NA NA NA
Benzo(b)fluoranthene 2.71E-09 2.75E-08 3.02E-08 NA NA NA NA
Benzo(k)fluoranthene 1.23E-10 1.24E-09 1.36E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.09E-11 8.49E-11 9.58E-11 Liver 3.03E-07 2.36E-06 2.66E-06
C2-Benzanthracene/chrysenes 1.50E-11 1.52E-10 1.67E-10 Liver, Kidney 4.00E-07 4.05E-06 4.45E-06
Cadmium, diet NA NA NA Kidney 7.31E-06 2.28E-05 3.01E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.12E-07 NA 1.12E-07
Chrysene 2.84E-11 2.87E-10 3.15E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 8.03E-05 NA 8.03E-05
Copper NA NA NA Gastrointestinal 9.68E-06 NA 9.68E-06
Dibenz(a,h)anthracene 4.98E-09 5.05E-08 5.55E-08 NA NA NA NA
Dieldrin 9.00E-11 7.01E-10 7.91E-10 Liver 8.75E-07 6.82E-06 7.69E-06
Indeno(1,2,3-cd)pyrene 1.26E-09 1.28E-08 1.40E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 9.44E-05 NA 9.44E-05
Mercury, inorganic NA NA NA Immune 9.75E-06 NA 9.75E-06
Naphthalene NA NA NA Body Weight 1.39E-07 1.41E-06 1.54E-06
PCBs (non DLC) 8.17E-10 8.91E-09 9.73E-09 Eye, Nails, Immune 3.18E-04 3.46E-03 3.78E-03
PCBs, total 9.09E-10 9.92E-09 1.08E-08 Eye, Nails, Immune 3.54E-04 3.86E-03 4.21E-03
PCB-TEQ 2.20E-09 5.13E-09 7.33E-09 Reproductive, Developmental 1.63E-04 3.80E-04 5.43E-04
TCDD-TEQ 7.58E-10 1.77E-09 2.53E-09 Reproductive, Developmental 5.62E-05 1.31E-04 1.87E-04
Thallium NA NA NA Hair 4.57E-05 NA 4.57E-05
TPH C19-C40 NA NA NA Gastrointestinal 2.76E-06 2.15E-05 2.42E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 9.17E-05 7.14E-04 8.06E-04
Trichloroethene 1.06E-14 NA 1.06E-14 Thyroid 3.60E-09 NA 3.60E-09
Vanadium NA NA NA Hair 1.52E-05 NA 1.52E-05

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 4.33E-08 4.15E-07 4.58E-07 9.03E-04 4.96E-03 5.86E-03
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.54E-08 4.19E-07 4.64E-07 1.03E-03 4.95E-03 5.98E-03

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 6.07E-10 3.70E-07 3.70E-07 3.11E-05 1.07E-02 1.08E-02
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 6.16E-10 3.74E-07 3.74E-07 3.17E-05 1.10E-02 1.10E-02
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TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 1.20E-06 5.62E-02

PCB-TEQ & PCBs (non DLC) (b) 1.21E-06 5.70E-02

River Mile 3-6

Total PCBs (a) 9.54E-07 3.29E-02

PCB-TEQ & PCBs (non DLC) (b) 9.66E-07 3.35E-02

River Mile 6-9

Total PCBs (a) 4.92E-06 3.36E-01

PCB-TEQ & PCBs (non DLC) (b) 4.95E-06 3.37E-01

River Mile 6-9 East Bank

Total PCBs (a) 6.73E-06 4.82E-01

PCB-TEQ & PCBs (non DLC) (b) 6.76E-06 4.83E-01

River Mile 9-12

Total PCBs (a) 1.85E-06 9.74E-02

PCB-TEQ & PCBs (non DLC) (b) 1.87E-06 9.84E-02

River Mile 12-15

Total PCBs (a) 8.59E-07 3.69E-02

PCB-TEQ & PCBs (non DLC) (b) 8.70E-07 3.73E-02

River Mile 15-17.4

Total PCBs (a) 8.28E-07 1.66E-02

PCB-TEQ & PCBs (non DLC) (b) 8.39E-07 1.70E-02
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TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.61E-04 1.15E-03 1.31E-03 Blood 1.61E-04 1.15E-03 1.31E-03

Body Weight 1.55E-07 1.57E-06 1.72E-06 Body Weight 1.55E-07 1.57E-06 1.72E-06

Developmental 1.00E-02 3.34E-02 4.34E-02 Developmental 1.03E-02 3.44E-02 4.47E-02

Eye 7.92E-04 9.23E-03 1.00E-02 Eye 7.53E-04 8.78E-03 9.53E-03

Gastrointestinal 2.73E-05 3.41E-05 6.14E-05 Gastrointestinal 2.73E-05 3.41E-05 6.14E-05

Hair 1.50E-04 7.59E-07 1.51E-04 Hair 1.50E-04 7.59E-07 1.51E-04

Immune 8.44E-04 9.23E-03 1.01E-02 Immune 8.05E-04 8.78E-03 9.58E-03

Kidney 1.65E-04 1.20E-03 1.36E-03 Kidney 1.65E-04 1.20E-03 1.36E-03

Liver 1.50E-04 1.20E-03 1.35E-03 Liver 1.50E-04 1.20E-03 1.35E-03

Mortality 1.46E-05 7.02E-06 2.16E-05 Mortality 1.46E-05 7.02E-06 2.16E-05

Nails 7.92E-04 9.23E-03 1.00E-02 Nails 7.53E-04 8.78E-03 9.53E-03

Neurological 1.63E-04 7.73E-05 2.40E-04 Neurological 1.63E-04 7.73E-05 2.40E-04

No effects observed 4.74E-07 1.19E-07 5.93E-07 No effects observed 4.74E-07 1.19E-07 5.93E-07

None reported 1.55E-05 0.00E+00 1.55E-05 None reported 1.55E-05 0.00E+00 1.55E-05

Reproductive 1.00E-02 3.34E-02 4.34E-02 Reproductive 1.03E-02 3.44E-02 4.47E-02

Skin 1.34E-04 5.03E-04 6.37E-04 Skin 1.34E-04 5.03E-04 6.37E-04

Thyroid 1.75E-04 1.19E-05 1.87E-04 Thyroid 1.75E-04 1.19E-05 1.87E-04

Vascular 1.34E-04 5.03E-04 6.37E-04 Vascular 1.34E-04 5.03E-04 6.37E-04

River Mile 
0-3
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TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.14E-04 1.38E-03 1.59E-03 Blood 2.14E-04 1.38E-03 1.59E-03

Body Weight 3.90E-07 3.95E-06 4.33E-06 Body Weight 3.90E-07 3.95E-06 4.33E-06

Developmental 4.16E-03 1.97E-02 2.38E-02 Developmental 4.35E-03 2.04E-02 2.48E-02

Eye 4.39E-04 5.37E-03 5.81E-03 Eye 4.15E-04 5.09E-03 5.50E-03

Gastrointestinal 3.31E-05 4.11E-05 7.42E-05 Gastrointestinal 3.31E-05 4.11E-05 7.42E-05

Hair 1.59E-04 7.59E-07 1.60E-04 Hair 1.59E-04 7.59E-07 1.60E-04

Immune 4.94E-04 5.37E-03 5.87E-03 Immune 4.70E-04 5.09E-03 5.56E-03

Kidney 2.07E-04 1.48E-03 1.68E-03 Kidney 2.07E-04 1.48E-03 1.68E-03

Liver 1.93E-04 1.54E-03 1.73E-03 Liver 1.93E-04 1.54E-03 1.73E-03

Mortality 3.83E-05 7.02E-06 4.54E-05 Mortality 3.83E-05 7.02E-06 4.54E-05

Nails 4.39E-04 5.37E-03 5.81E-03 Nails 4.15E-04 5.09E-03 5.50E-03

Neurological 1.91E-04 7.73E-05 2.68E-04 Neurological 1.91E-04 7.73E-05 2.68E-04

No effects observed 5.38E-07 1.19E-07 6.57E-07 No effects observed 5.38E-07 1.19E-07 6.57E-07

None reported 1.08E-05 0.00E+00 1.08E-05 None reported 1.08E-05 0.00E+00 1.08E-05

Reproductive 4.16E-03 1.97E-02 2.38E-02 Reproductive 4.35E-03 2.04E-02 2.48E-02

Skin 1.17E-04 4.37E-04 5.54E-04 Skin 1.17E-04 4.37E-04 5.54E-04

Thyroid 1.89E-04 1.19E-05 2.01E-04 Thyroid 1.89E-04 1.19E-05 2.01E-04

Vascular 1.17E-04 4.37E-04 5.54E-04 Vascular 1.17E-04 4.37E-04 5.54E-04

River Mile 
3-6
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TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.54E-04 2.53E-03 2.88E-03 Blood 3.54E-04 2.53E-03 2.88E-03

Body Weight 9.14E-07 9.26E-06 1.02E-05 Body Weight 9.14E-07 9.26E-06 1.02E-05

Developmental 8.91E-02 2.18E-01 3.07E-01 Developmental 8.97E-02 2.20E-01 3.10E-01

Eye 1.95E-03 2.19E-02 2.38E-02 Eye 1.86E-03 2.08E-02 2.27E-02

Gastrointestinal 4.97E-05 6.02E-05 1.10E-04 Gastrointestinal 4.97E-05 6.02E-05 1.10E-04

Hair 1.86E-04 7.59E-07 1.87E-04 Hair 1.86E-04 7.59E-07 1.87E-04

Immune 2.05E-03 2.19E-02 2.39E-02 Immune 1.96E-03 2.08E-02 2.28E-02

Kidney 3.77E-04 2.69E-03 3.07E-03 Kidney 3.77E-04 2.69E-03 3.07E-03

Liver 3.36E-04 2.64E-03 2.98E-03 Liver 3.36E-04 2.64E-03 2.98E-03

Mortality 3.06E-05 7.02E-06 3.76E-05 Mortality 3.06E-05 7.02E-06 3.76E-05

Nails 1.95E-03 2.19E-02 2.38E-02 Nails 1.86E-03 2.08E-02 2.27E-02

Neurological 2.32E-04 7.73E-05 3.09E-04 Neurological 2.32E-04 7.73E-05 3.09E-04

No effects observed 1.18E-06 1.19E-07 1.30E-06 No effects observed 1.18E-06 1.19E-07 1.30E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 8.91E-02 2.18E-01 3.07E-01 Reproductive 8.97E-02 2.20E-01 3.10E-01

Skin 1.70E-04 6.43E-04 8.13E-04 Skin 1.70E-04 6.43E-04 8.13E-04

Thyroid 1.83E-04 1.19E-05 1.95E-04 Thyroid 1.83E-04 1.19E-05 1.95E-04

Vascular 1.70E-04 6.43E-04 8.13E-04 Vascular 1.70E-04 6.43E-04 8.13E-04

River Mile 
6-9
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TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 4.62E-04 3.30E-03 3.77E-03 Blood 4.62E-04 3.30E-03 3.77E-03

Body Weight 1.77E-07 1.80E-06 1.97E-06 Body Weight 1.77E-07 1.80E-06 1.97E-06

Developmental 1.30E-01 3.14E-01 4.44E-01 Developmental 1.31E-01 3.16E-01 4.47E-01

Eye 2.61E-03 2.91E-02 3.17E-02 Eye 2.48E-03 2.76E-02 3.01E-02

Gastrointestinal 5.62E-05 7.86E-05 1.35E-04 Gastrointestinal 5.62E-05 7.86E-05 1.35E-04

Hair 2.20E-04 7.59E-07 2.21E-04 Hair 2.20E-04 7.59E-07 2.21E-04

Immune 2.74E-03 2.91E-02 3.18E-02 Immune 2.61E-03 2.76E-02 3.02E-02

Kidney 4.97E-04 3.53E-03 4.03E-03 Kidney 4.97E-04 3.53E-03 4.03E-03

Liver 4.39E-04 3.44E-03 3.88E-03 Liver 4.39E-04 3.44E-03 3.88E-03

Mortality 3.85E-05 7.02E-06 4.55E-05 Mortality 3.85E-05 7.02E-06 4.55E-05

Nails 2.61E-03 2.91E-02 3.17E-02 Nails 2.48E-03 2.76E-02 3.01E-02

Neurological 2.18E-04 7.73E-05 2.95E-04 Neurological 2.18E-04 7.73E-05 2.95E-04

No effects observed 1.60E-06 1.19E-07 1.72E-06 No effects observed 1.60E-06 1.19E-07 1.72E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.30E-01 3.14E-01 4.44E-01 Reproductive 1.31E-01 3.16E-01 4.47E-01

Skin 2.02E-04 7.69E-04 9.71E-04 Skin 2.02E-04 7.69E-04 9.71E-04

Thyroid 1.86E-04 1.19E-05 1.98E-04 Thyroid 1.86E-04 1.19E-05 1.98E-04

Vascular 2.02E-04 7.69E-04 9.71E-04 Vascular 2.02E-04 7.69E-04 9.71E-04

River Mile 
6-9 East Bank
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TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.87E-04 1.22E-03 1.40E-03 Blood 1.87E-04 1.22E-03 1.40E-03

Body Weight 1.70E-07 1.72E-06 1.89E-06 Body Weight 1.70E-07 1.72E-06 1.89E-06

Developmental 2.12E-02 5.96E-02 8.09E-02 Developmental 2.16E-02 6.09E-02 8.25E-02

Eye 1.09E-03 1.24E-02 1.35E-02 Eye 1.03E-03 1.19E-02 1.29E-02

Gastrointestinal 2.89E-05 3.49E-05 6.38E-05 Gastrointestinal 2.89E-05 3.49E-05 6.38E-05

Hair 1.31E-04 7.59E-07 1.31E-04 Hair 1.31E-04 7.59E-07 1.31E-04

Immune 1.15E-03 1.24E-02 1.36E-02 Immune 1.10E-03 1.19E-02 1.29E-02

Kidney 1.87E-04 1.31E-03 1.50E-03 Kidney 1.87E-04 1.31E-03 1.50E-03

Liver 1.70E-04 1.35E-03 1.52E-03 Liver 1.70E-04 1.35E-03 1.52E-03

Mortality 3.16E-05 7.02E-06 3.86E-05 Mortality 3.16E-05 7.02E-06 3.86E-05

Nails 1.09E-03 1.24E-02 1.35E-02 Nails 1.03E-03 1.19E-02 1.29E-02

Neurological 2.01E-04 7.73E-05 2.78E-04 Neurological 2.01E-04 7.73E-05 2.78E-04

No effects observed 7.90E-07 1.19E-07 9.08E-07 No effects observed 7.90E-07 1.19E-07 9.08E-07

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.12E-02 5.96E-02 8.09E-02 Reproductive 2.16E-02 6.09E-02 8.25E-02

Skin 1.29E-04 4.84E-04 6.13E-04 Skin 1.29E-04 4.84E-04 6.13E-04

Thyroid 1.49E-04 1.19E-05 1.61E-04 Thyroid 1.49E-04 1.19E-05 1.61E-04

Vascular 1.29E-04 4.84E-04 6.13E-04 Vascular 1.29E-04 4.84E-04 6.13E-04

River Mile 
9-12
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TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b)Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs Summary of Target organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.27E-04 8.80E-04 1.01E-03 Blood 1.27E-04 8.80E-04 1.01E-03

Body Weight 1.11E-07 1.13E-06 1.24E-06 Body Weight 1.11E-07 1.13E-06 1.24E-06

Developmental 4.20E-03 1.98E-02 2.40E-02 Developmental 4.20E-03 2.01E-02 2.43E-02

Eye 1.78E-03 2.00E-02 2.18E-02 Eye 1.78E-03 2.00E-02 2.18E-02

Gastrointestinal 2.04E-05 2.93E-05 4.96E-05 Gastrointestinal 2.04E-05 2.93E-05 4.96E-05

Hair 9.48E-05 7.59E-07 9.55E-05 Hair 9.48E-05 7.59E-07 9.55E-05

Immune 1.82E-03 2.00E-02 2.19E-02 Immune 1.82E-03 2.00E-02 2.18E-02

Kidney 1.37E-04 9.53E-04 1.09E-03 Kidney 1.37E-04 9.53E-04 1.09E-03

Liver 1.17E-04 9.36E-04 1.05E-03 Liver 1.17E-04 9.36E-04 1.05E-03

Mortality 1.49E-05 7.02E-06 2.19E-05 Mortality 1.49E-05 7.02E-06 2.19E-05

Nails 1.78E-03 2.00E-02 2.18E-02 Nails 1.78E-03 2.00E-02 2.18E-02

Neurological 1.98E-04 7.73E-05 2.76E-04 Neurological 1.98E-04 7.73E-05 2.76E-04

No effects observed 2.81E-07 1.19E-07 4.00E-07 No effects observed 2.81E-07 1.19E-07 4.00E-07

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 4.20E-03 1.98E-02 2.40E-02 Reproductive 4.20E-03 2.01E-02 2.43E-02

Skin 5.61E-05 2.00E-04 2.56E-04 Skin 5.61E-05 2.00E-04 2.56E-04

Thyroid 1.33E-04 1.19E-05 1.45E-04 Thyroid 1.33E-04 1.19E-05 1.45E-04

Vascular 5.61E-05 2.00E-04 2.56E-04 Vascular 5.61E-05 2.00E-04 2.56E-04

River Mile 
12-15
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TABLE 9.30.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WADER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.52E-04 7.22E-04 8.73E-04 Blood 1.52E-04 7.22E-04 8.73E-04

Body Weight 1.39E-07 1.41E-06 1.54E-06 Body Weight 1.39E-07 1.41E-06 1.54E-06

Developmental 6.97E-05 1.01E-02 1.02E-02 Developmental 2.33E-04 1.08E-02 1.11E-02

Eye 3.55E-04 4.46E-03 4.81E-03 Eye 3.19E-04 4.04E-03 4.36E-03

Gastrointestinal 1.24E-05 2.15E-05 3.39E-05 Gastrointestinal 1.24E-05 2.15E-05 3.39E-05

Hair 6.22E-05 7.59E-07 6.30E-05 Hair 6.22E-05 7.59E-07 6.30E-05

Immune 3.65E-04 4.46E-03 4.82E-03 Immune 3.29E-04 4.04E-03 4.37E-03

Kidney 9.94E-05 7.41E-04 8.41E-04 Kidney 9.94E-05 7.41E-04 8.41E-04

Liver 9.34E-05 7.55E-04 8.48E-04 Liver 9.34E-05 7.55E-04 8.48E-04

Mortality 5.99E-05 7.02E-06 6.69E-05 Mortality 5.99E-05 7.02E-06 6.69E-05

Nails 3.55E-04 4.46E-03 4.81E-03 Nails 3.19E-04 4.04E-03 4.36E-03

Neurological 1.26E-04 7.73E-05 2.03E-04 Neurological 1.26E-04 7.73E-05 2.03E-04

No effects observed 1.15E-07 1.19E-07 2.33E-07 No effects observed 1.15E-07 1.19E-07 2.33E-07

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 6.97E-05 1.01E-02 1.02E-02 Reproductive 2.33E-04 1.08E-02 1.11E-02

Skin 5.64E-05 2.01E-04 2.57E-04 Skin 5.64E-05 2.01E-04 2.57E-04

Thyroid 8.25E-05 1.19E-05 9.44E-05 Thyroid 8.25E-05 1.19E-05 9.44E-05

Vascular 5.64E-05 2.01E-04 2.57E-04 Vascular 5.64E-05 2.01E-04 2.57E-04

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.31.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Sediment Accessible RM0-3
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 3.07E-08 3.95E-08 7.02E-08
Benzene 9.82E-14 NA 9.82E-14
Benzo(a)anthracene 1.58E-08 3.23E-08 4.81E-08
Benzo(a)pyrene 2.14E-07 4.37E-07 6.52E-07
Benzo(b)fluoranthene 2.17E-08 4.42E-08 6.59E-08
Benzo(k)fluoranthene 1.19E-09 2.44E-09 3.63E-09
Bis(2-ethylhexyl) phthalate 3.53E-10 9.09E-10 1.26E-09
C2-Benzanthracene/chrysenes 1.69E-10 3.45E-10 5.15E-10
Cadmium, diet NA NA NA
Chromium, hexavalent 3.12E-08 NA 3.12E-08
Chromium, total NA NA NA
Chrysene 2.14E-10 4.36E-10 6.50E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.44E-08 4.97E-08 7.41E-08
Dieldrin 4.14E-10 1.07E-09 1.48E-09
Indeno(1,2,3-cd)pyrene 1.16E-08 2.37E-08 3.53E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 8.00E-09 2.88E-08 3.68E-08
PCBs, total 8.42E-09 3.03E-08 3.87E-08
PCB-TEQ 1.56E-08 1.20E-08 2.76E-08
TCDD-TEQ 5.59E-07 4.32E-07 9.91E-07
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 7.75E-13 NA 7.75E-13
Vanadium NA NA NA

RM0-3 Exposure Medium Total (Total PCBs) (a) 9.20E-07 1.09E-06 2.01E-06
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.35E-07 1.10E-06 2.04E-06

Carcinogenic Risk
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TABLE 9.31.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM3-6
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.67E-08 3.43E-08 6.09E-08
Benzene NA NA NA
Benzo(a)anthracene 2.73E-08 5.57E-08 8.30E-08
Benzo(a)pyrene 2.30E-07 4.68E-07 6.98E-07
Benzo(b)fluoranthene 2.57E-08 5.25E-08 7.82E-08
Benzo(k)fluoranthene 1.15E-09 2.35E-09 3.51E-09
Bis(2-ethylhexyl) phthalate 2.28E-09 5.85E-09 8.13E-09
C2-Benzanthracene/chrysenes 6.62E-10 1.35E-09 2.01E-09
Cadmium, diet NA NA NA
Chromium, hexavalent 2.16E-08 NA 2.16E-08
Chromium, total NA NA NA
Chrysene 4.11E-10 8.38E-10 1.25E-09
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.40E-08 4.89E-08 7.28E-08
Dieldrin 2.75E-10 7.08E-10 9.84E-10
Indeno(1,2,3-cd)pyrene 1.36E-08 2.77E-08 4.13E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 4.40E-09 1.58E-08 2.02E-08
PCBs, total 4.65E-09 1.68E-08 2.14E-08
PCB-TEQ 1.06E-08 8.15E-09 1.87E-08
TCDD-TEQ 2.31E-07 1.79E-07 4.10E-07
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene NA NA NA
Vanadium NA NA NA

RM3-6 Exposure Medium Total (Total PCBs) (a) 6.09E-07 8.94E-07 1.50E-06
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 6.20E-07 9.01E-07 1.52E-06
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TABLE 9.31.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM 6-9
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 3.93E-08 5.06E-08 8.99E-08
Benzene 4.56E-14 NA 4.56E-14
Benzo(a)anthracene 1.91E-08 3.90E-08 5.81E-08
Benzo(a)pyrene 2.89E-07 5.89E-07 8.78E-07
Benzo(b)fluoranthene 3.57E-08 7.28E-08 1.08E-07
Benzo(k)fluoranthene 1.25E-09 2.55E-09 3.79E-09
Bis(2-ethylhexyl) phthalate 1.25E-09 3.23E-09 4.48E-09
C2-Benzanthracene/chrysenes 3.27E-10 6.68E-10 9.95E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.66E-10 5.44E-10 8.10E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 4.02E-08 8.20E-08 1.22E-07
Dieldrin 1.14E-09 2.93E-09 4.06E-09
Indeno(1,2,3-cd)pyrene 1.53E-08 3.12E-08 4.65E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.97E-08 7.11E-08 9.08E-08
PCBs, total 2.08E-08 7.47E-08 9.55E-08
PCB-TEQ 3.68E-08 2.84E-08 6.51E-08
TCDD-TEQ 4.97E-06 3.84E-06 8.81E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.85E-12 NA 1.85E-12
Vanadium NA NA NA

RM 6-9 Exposure Medium Total (Total PCBs) (a) 5.44E-06 4.79E-06 1.02E-05
RM 6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.47E-06 4.81E-06 1.03E-05
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TABLE 9.31.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 4.71E-08 6.05E-08 1.08E-07
Benzene 4.56E-14 NA 4.56E-14
Benzo(a)anthracene 2.01E-08 4.11E-08 6.13E-08
Benzo(a)pyrene 2.41E-07 4.91E-07 7.32E-07
Benzo(b)fluoranthene 2.92E-08 5.96E-08 8.89E-08
Benzo(k)fluoranthene 1.34E-09 2.74E-09 4.08E-09
Bis(2-ethylhexyl) phthalate 1.59E-09 4.10E-09 5.69E-09
C2-Benzanthracene/chrysenes 2.51E-10 5.13E-10 7.64E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.78E-10 5.68E-10 8.46E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.88E-08 5.87E-08 8.74E-08
Dieldrin 1.67E-09 4.29E-09 5.96E-09
Indeno(1,2,3-cd)pyrene 1.42E-08 2.89E-08 4.31E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 2.64E-08 9.51E-08 1.21E-07
PCBs, total 2.78E-08 1.00E-07 1.28E-07
PCB-TEQ 3.84E-08 2.96E-08 6.79E-08
TCDD-TEQ 7.27E-06 5.61E-06 1.29E-05
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.29E-12 NA 1.29E-12
Vanadium NA NA NA

RM6-9East Exposure Medium Total (Total PCBs) (a) 7.68E-06 6.46E-06 1.41E-05
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.72E-06 6.49E-06 1.42E-05
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TABLE 9.31.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM9-12
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 2.96E-08 3.80E-08 6.76E-08
Benzene 5.96E-14 NA 5.96E-14
Benzo(a)anthracene 2.88E-08 5.88E-08 8.76E-08
Benzo(a)pyrene 3.12E-07 6.36E-07 9.47E-07
Benzo(b)fluoranthene 3.89E-08 7.95E-08 1.18E-07
Benzo(k)fluoranthene 1.83E-09 3.74E-09 5.57E-09
Bis(2-ethylhexyl) phthalate 1.94E-09 4.99E-09 6.94E-09
C2-Benzanthracene/chrysenes 1.67E-10 3.42E-10 5.09E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.54E-10 5.19E-10 7.73E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 2.66E-08 5.43E-08 8.08E-08
Dieldrin 3.84E-10 9.87E-10 1.37E-09
Indeno(1,2,3-cd)pyrene 1.20E-08 2.45E-08 3.65E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 1.10E-08 3.96E-08 5.06E-08
PCBs, total 1.15E-08 4.16E-08 5.31E-08
PCB-TEQ 2.24E-08 1.73E-08 3.97E-08
TCDD-TEQ 1.19E-06 9.15E-07 2.10E-06
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 2.21E-12 NA 2.21E-12
Vanadium NA NA NA

RM9-12 Exposure Medium Total (Total PCBs) (a) 1.65E-06 1.86E-06 3.51E-06
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.67E-06 1.87E-06 3.54E-06
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TABLE 9.31.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM12-15
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 1.21E-08 1.55E-08 2.76E-08
Benzene NA NA NA
Benzo(a)anthracene 1.51E-08 3.07E-08 4.58E-08
Benzo(a)pyrene 1.78E-07 3.63E-07 5.41E-07
Benzo(b)fluoranthene 2.20E-08 4.48E-08 6.68E-08
Benzo(k)fluoranthene 1.01E-09 2.07E-09 3.08E-09
Bis(2-ethylhexyl) phthalate 5.04E-10 1.30E-09 1.80E-09
C2-Benzanthracene/chrysenes 9.72E-11 1.98E-10 2.96E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.11E-10 4.30E-10 6.41E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 1.93E-08 3.93E-08 5.86E-08
Dieldrin 3.50E-10 9.01E-10 1.25E-09
Indeno(1,2,3-cd)pyrene 1.11E-08 2.26E-08 3.37E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 9.31E-09 3.35E-08 4.28E-08
PCBs, total 9.66E-09 3.48E-08 4.44E-08
PCB-TEQ 9.23E-09 7.12E-09 1.64E-08
TCDD-TEQ 2.25E-07 1.73E-07 3.98E-07
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene NA NA NA
Vanadium NA NA NA

RM12-15 Exposure Medium Total (Total PCBs) (a) 4.94E-07 7.29E-07 1.22E-06
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.03E-07 7.35E-07 1.24E-06
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TABLE 9.31.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA

Sediment Antimony NA NA NA
Arsenic, total 1.21E-08 1.56E-08 2.77E-08
Benzene NA NA NA
Benzo(a)anthracene 2.44E-08 4.97E-08 7.41E-08
Benzo(a)pyrene 2.82E-07 5.76E-07 8.58E-07
Benzo(b)fluoranthene 2.82E-08 5.76E-08 8.58E-08
Benzo(k)fluoranthene 1.28E-09 2.61E-09 3.88E-09
Bis(2-ethylhexyl) phthalate 4.51E-11 1.16E-10 1.61E-10
C2-Benzanthracene/chrysenes 1.56E-10 3.19E-10 4.75E-10
Cadmium, diet NA NA NA
Chromium, hexavalent NA NA NA
Chromium, total NA NA NA
Chrysene 2.95E-10 6.02E-10 8.98E-10
Cobalt NA NA NA
Copper NA NA NA
Dibenz(a,h)anthracene 5.19E-08 1.06E-07 1.58E-07
Dieldrin 3.72E-10 9.58E-10 1.33E-09
Indeno(1,2,3-cd)pyrene 1.31E-08 2.68E-08 3.99E-08
Manganese, nondiet NA NA NA
Mercury, inorganic NA NA NA
Naphthalene NA NA NA
PCBs (non DLC) 3.38E-09 1.22E-08 1.55E-08
PCBs, total 3.76E-09 1.35E-08 1.73E-08
PCB-TEQ 9.09E-09 7.01E-09 1.61E-08
TCDD-TEQ 3.14E-09 2.42E-09 5.56E-09
Thallium NA NA NA
TPH C19-C40 NA NA NA
TPH C9-C18 NA NA NA
Trichloroethene 1.11E-13 NA 1.11E-13
Vanadium NA NA NA

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 4.21E-07 8.52E-07 1.27E-06
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.30E-07 8.58E-07 1.29E-06
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TABLE 9.31.CTE

SUMMARY OF RECEPTOR RISKS FOR COPCs - WADER (COMBINED ADULT/CHILD)
Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure
Routes Total

Carcinogenic Risk

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 3.37E-09 8.28E-07 8.31E-07
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.41E-09 8.35E-07 8.38E-07

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

River Mile 0-3
Total PCBs (a) 2.85E-06
PCB-TEQ & PCBs (non DLC) (b) 2.88E-06

River Mile 3-6
Total PCBs (a) 2.33E-06
PCB-TEQ & PCBs (non DLC) (b) 2.36E-06

River Mile 6-9
Total PCBs (a) 1.11E-05
PCB-TEQ & PCBs (non DLC) (b) 1.11E-05

River Mile 6-9 East Bank
Total PCBs (a) 1.50E-05
PCB-TEQ & PCBs (non DLC) (b) 1.50E-05

River Mile 9-12
Total PCBs (a) 4.34E-06
PCB-TEQ & PCBs (non DLC) (b) 4.38E-06

River Mile 12-15
Total PCBs (a) 2.05E-06
PCB-TEQ & PCBs (non DLC) (b) 2.08E-06

River Mile 15-17.4
Total PCBs (a) 2.10E-06
PCB-TEQ & PCBs (non DLC) (b) 2.13E-06

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) Surface water risks are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks by chemical.

Page 8 of 8

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 1.34E-04 NA 1.34E-04
Sediment Antimony NA NA NA Mortality, Blood 2.50E-05 NA 2.50E-05

Arsenic, total 4.83E-09 7.61E-09 1.24E-08 Skin, Vascular 2.50E-04 3.95E-04 6.45E-04
Benzene 1.54E-14 NA 1.54E-14 Immune 1.64E-09 NA 1.64E-09
Benzo(a)anthracene 2.96E-09 1.21E-08 1.51E-08 NA NA NA NA
Benzo(a)pyrene 4.02E-08 1.65E-07 2.05E-07 NA NA NA NA
Benzo(b)fluoranthene 4.06E-09 1.66E-08 2.07E-08 NA NA NA NA
Benzo(k)fluoranthene 2.24E-10 9.18E-10 1.14E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 5.56E-11 1.75E-10 2.31E-10 Liver 4.63E-06 1.46E-05 1.92E-05
C2-Benzanthracene/chrysenes 3.17E-11 1.30E-10 1.62E-10 Liver, Kidney 8.45E-07 3.46E-06 4.31E-06
Cadmium, diet NA NA NA Kidney 3.48E-05 4.40E-05 7.88E-05
Chromium, hexavalent 5.85E-09 NA 5.85E-09 None reported 3.03E-05 NA 3.03E-05
Chromium, total NA NA NA No effects observed 9.20E-07 NA 9.20E-07
Chrysene 4.01E-11 1.64E-10 2.04E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 3.38E-04 NA 3.38E-04
Copper NA NA NA Gastrointestinal 4.47E-05 NA 4.47E-05
Dibenz(a,h)anthracene 4.57E-09 1.87E-08 2.33E-08 NA NA NA NA
Dieldrin 6.51E-11 2.05E-10 2.70E-10 Liver 1.90E-06 5.99E-06 7.89E-06
Indeno(1,2,3-cd)pyrene 2.17E-09 8.91E-09 1.11E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.72E-04 NA 1.72E-04
Mercury, inorganic NA NA NA Immune 1.01E-04 NA 1.01E-04
Naphthalene NA NA NA Body Weight 3.02E-07 1.24E-06 1.54E-06
PCBs (non DLC) 1.26E-09 5.55E-09 6.81E-09 Eye, Nails, Immune 1.47E-03 6.48E-03 7.95E-03
PCBs, total 1.32E-09 5.84E-09 7.16E-09 Eye, Nails, Immune 1.54E-03 6.82E-03 8.36E-03
PCB-TEQ 2.45E-09 2.32E-09 4.77E-09 Reproductive, Developmental 5.45E-04 5.15E-04 1.06E-03
TCDD-TEQ 8.80E-08 8.32E-08 1.71E-07 Reproductive, Developmental 1.95E-02 1.85E-02 3.80E-02
Thallium NA NA NA Hair 2.22E-04 NA 2.22E-04
TPH C19-C40 NA NA NA Gastrointestinal 8.54E-06 2.69E-05 3.55E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.85E-04 9.00E-04 1.19E-03
Trichloroethene 1.45E-13 NA 1.45E-13 Thyroid 4.91E-08 NA 4.91E-08
Vanadium NA NA NA Hair 6.84E-05 NA 6.84E-05

RM0-3 Exposure Medium Total (Total PCBs) (a) 1.54E-07 3.19E-07 4.74E-07 2.28E-02 2.67E-02 4.95E-02
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.57E-07 3.21E-07 4.78E-07 2.33E-02 2.69E-02 5.02E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 1.39E-04 NA 1.39E-04

Sediment Antimony NA NA NA Mortality, Blood 7.13E-05 NA 7.13E-05
Arsenic, total 4.19E-09 6.61E-09 1.08E-08 Skin, Vascular 2.17E-04 3.43E-04 5.60E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 5.11E-09 2.10E-08 2.61E-08 NA NA NA NA
Benzo(a)pyrene 4.30E-08 1.76E-07 2.19E-07 NA NA NA NA
Benzo(b)fluoranthene 4.82E-09 1.98E-08 2.46E-08 NA NA NA NA
Benzo(k)fluoranthene 2.16E-10 8.86E-10 1.10E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.58E-10 1.13E-09 1.49E-09 Liver 2.98E-05 9.40E-05 1.24E-04
C2-Benzanthracene/chrysenes 1.24E-10 5.08E-10 6.32E-10 Liver, Kidney 3.30E-06 1.35E-05 1.68E-05
Cadmium, diet NA NA NA Kidney 5.73E-05 7.23E-05 1.30E-04
Chromium, hexavalent 4.05E-09 NA 4.05E-09 None reported 2.10E-05 NA 2.10E-05
Chromium, total NA NA NA No effects observed 1.04E-06 NA 1.04E-06
Chrysene 7.69E-11 3.15E-10 3.92E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 3.64E-04 NA 3.64E-04
Copper NA NA NA Gastrointestinal 5.44E-05 NA 5.44E-05
Dibenz(a,h)anthracene 4.49E-09 1.84E-08 2.29E-08 NA NA NA NA
Dieldrin 4.33E-11 1.37E-10 1.80E-10 Liver 1.26E-06 3.98E-06 5.25E-06
Indeno(1,2,3-cd)pyrene 2.55E-09 1.04E-08 1.30E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.23E-04 NA 2.23E-04
Mercury, inorganic NA NA NA Immune 1.08E-04 NA 1.08E-04
Naphthalene NA NA NA Body Weight 7.60E-07 3.12E-06 3.88E-06
PCBs (non DLC) 6.92E-10 3.05E-09 3.75E-09 Eye, Nails, Immune 8.07E-04 3.56E-03 4.37E-03
PCBs, total 7.32E-10 3.23E-09 3.96E-09 Eye, Nails, Immune 8.54E-04 3.77E-03 4.62E-03
PCB-TEQ 1.66E-09 1.57E-09 3.23E-09 Reproductive, Developmental 3.69E-04 3.49E-04 7.18E-04
TCDD-TEQ 3.64E-08 3.44E-08 7.08E-08 Reproductive, Developmental 8.09E-03 7.65E-03 1.57E-02
Thallium NA NA NA Hair 2.39E-04 NA 2.39E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.03E-05 3.25E-05 4.27E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.43E-04 1.08E-03 1.42E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 6.91E-05 NA 6.91E-05

RM3-6 Exposure Medium Total (Total PCBs) (a) 1.06E-07 2.93E-07 3.99E-07 1.09E-02 1.31E-02 2.40E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.08E-07 2.95E-07 4.02E-07 1.12E-02 1.32E-02 2.44E-02
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 1.47E-04 NA 1.47E-04

Sediment Antimony NA NA NA Mortality, Blood 5.61E-05 NA 5.61E-05
Arsenic, total 6.18E-09 9.74E-09 1.59E-08 Skin, Vascular 3.20E-04 5.05E-04 8.26E-04
Benzene 7.17E-15 NA 7.17E-15 Immune 7.60E-10 NA 7.60E-10
Benzo(a)anthracene 3.58E-09 1.47E-08 1.82E-08 NA NA NA NA
Benzo(a)pyrene 5.41E-08 2.22E-07 2.76E-07 NA NA NA NA
Benzo(b)fluoranthene 6.68E-09 2.74E-08 3.41E-08 NA NA NA NA
Benzo(k)fluoranthene 2.34E-10 9.58E-10 1.19E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.97E-10 6.22E-10 8.19E-10 Liver 1.64E-05 5.18E-05 6.82E-05
C2-Benzanthracene/chrysenes 6.14E-11 2.52E-10 3.13E-10 Liver, Kidney 1.63E-06 6.70E-06 8.33E-06
Cadmium, diet NA NA NA Kidney 1.03E-04 1.30E-04 2.32E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.30E-06 NA 2.30E-06
Chrysene 4.99E-11 2.05E-10 2.55E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 3.53E-04 NA 3.53E-04
Copper NA NA NA Gastrointestinal 8.19E-05 NA 8.19E-05
Dibenz(a,h)anthracene 7.53E-09 3.09E-08 3.84E-08 NA NA NA NA
Dieldrin 1.79E-10 5.64E-10 7.43E-10 Liver 5.22E-06 1.64E-05 2.17E-05
Indeno(1,2,3-cd)pyrene 2.86E-09 1.17E-08 1.46E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.95E-04 NA 2.95E-04
Mercury, inorganic NA NA NA Immune 1.97E-04 NA 1.97E-04
Naphthalene NA NA NA Body Weight 1.78E-06 7.31E-06 9.09E-06
PCBs (non DLC) 3.10E-09 1.37E-08 1.68E-08 Eye, Nails, Immune 3.62E-03 1.60E-02 1.96E-02
PCBs, total 3.26E-09 1.44E-08 1.77E-08 Eye, Nails, Immune 3.81E-03 1.68E-02 2.06E-02
PCB-TEQ 5.78E-09 5.47E-09 1.13E-08 Reproductive, Developmental 1.28E-03 1.22E-03 2.50E-03
TCDD-TEQ 7.82E-07 7.40E-07 1.52E-06 Reproductive, Developmental 1.74E-01 1.64E-01 3.38E-01
Thallium NA NA NA Hair 2.69E-04 NA 2.69E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.51E-05 4.76E-05 6.27E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.31E-04 1.99E-03 2.62E-03
Trichloroethene 3.46E-13 NA 3.46E-13 Thyroid 1.17E-07 NA 1.17E-07
Vanadium NA NA NA Hair 9.19E-05 NA 9.19E-05

RM6-9 Exposure Medium Total (Total PCBs) (a) 8.67E-07 1.07E-06 1.94E-06 1.80E-01 1.84E-01 3.64E-01
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.72E-07 1.08E-06 1.95E-06 1.81E-01 1.84E-01 3.66E-01
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 1.53E-04 NA 1.53E-04

Sediment Antimony NA NA NA Mortality, Blood 7.16E-05 NA 7.16E-05
Arsenic, total 7.40E-09 1.17E-08 1.91E-08 Skin, Vascular 3.84E-04 6.05E-04 9.88E-04
Benzene 7.17E-15 NA 7.17E-15 Immune 7.60E-10 NA 7.60E-10
Benzo(a)anthracene 3.78E-09 1.55E-08 1.93E-08 NA NA NA NA
Benzo(a)pyrene 4.51E-08 1.85E-07 2.30E-07 NA NA NA NA
Benzo(b)fluoranthene 5.48E-09 2.25E-08 2.79E-08 NA NA NA NA
Benzo(k)fluoranthene 2.51E-10 1.03E-09 1.28E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.50E-10 7.90E-10 1.04E-09 Liver 2.09E-05 6.58E-05 8.67E-05
C2-Benzanthracene/chrysenes 4.71E-11 1.93E-10 2.40E-10 Liver, Kidney 1.25E-06 5.14E-06 6.40E-06
Cadmium, diet NA NA NA Kidney 1.43E-04 1.80E-04 3.23E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 3.11E-06 NA 3.11E-06
Chrysene 5.21E-11 2.14E-10 2.66E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 3.59E-04 NA 3.59E-04
Copper NA NA NA Gastrointestinal 9.00E-05 NA 9.00E-05
Dibenz(a,h)anthracene 5.39E-09 2.21E-08 2.75E-08 NA NA NA NA
Dieldrin 2.62E-10 8.27E-10 1.09E-09 Liver 7.65E-06 2.41E-05 3.18E-05
Indeno(1,2,3-cd)pyrene 2.66E-09 1.09E-08 1.35E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.62E-04 NA 2.62E-04
Mercury, inorganic NA NA NA Immune 2.54E-04 NA 2.54E-04
Naphthalene NA NA NA Body Weight 3.46E-07 1.42E-06 1.77E-06
PCBs (non DLC) 4.15E-09 1.83E-08 2.25E-08 Eye, Nails, Immune 4.84E-03 2.14E-02 2.62E-02
PCBs, total 4.37E-09 1.93E-08 2.36E-08 Eye, Nails, Immune 5.09E-03 2.25E-02 2.76E-02
PCB-TEQ 6.03E-09 5.70E-09 1.17E-08 Reproductive, Developmental 1.34E-03 1.27E-03 2.61E-03
TCDD-TEQ 1.14E-06 1.08E-06 2.22E-06 Reproductive, Developmental 2.54E-01 2.40E-01 4.94E-01
Thallium NA NA NA Hair 2.97E-04 NA 2.97E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.97E-05 6.21E-05 8.18E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 8.26E-04 2.60E-03 3.43E-03
Trichloroethene 2.42E-13 NA 2.42E-13 Thyroid 8.19E-08 NA 8.19E-08
Vanadium NA NA NA Hair 1.29E-04 NA 1.29E-04

RM6-9East Exposure Medium Total (Total PCBs) (a) 1.22E-06 1.37E-06 2.59E-06 2.62E-01 2.66E-01 5.28E-01
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.22E-06 1.38E-06 2.60E-06 2.63E-01 2.66E-01 5.30E-01
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 1.11E-04 NA 1.11E-04

Sediment Antimony NA NA NA Mortality, Blood 5.82E-05 NA 5.82E-05
Arsenic, total 4.65E-09 7.33E-09 1.20E-08 Skin, Vascular 2.41E-04 3.80E-04 6.21E-04
Benzene 9.37E-15 NA 9.37E-15 Immune 9.94E-10 NA 9.94E-10
Benzo(a)anthracene 5.40E-09 2.21E-08 2.75E-08 NA NA NA NA
Benzo(a)pyrene 5.84E-08 2.39E-07 2.98E-07 NA NA NA NA
Benzo(b)fluoranthene 7.30E-09 2.99E-08 3.72E-08 NA NA NA NA
Benzo(k)fluoranthene 3.44E-10 1.41E-09 1.75E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.05E-10 9.63E-10 1.27E-09 Liver 2.54E-05 8.02E-05 1.06E-04
C2-Benzanthracene/chrysenes 3.14E-11 1.29E-10 1.60E-10 Liver, Kidney 8.36E-07 3.43E-06 4.26E-06
Cadmium, diet NA NA NA Kidney 6.07E-05 7.66E-05 1.37E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.54E-06 NA 1.54E-06
Chrysene 4.76E-11 1.95E-10 2.43E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 2.87E-04 NA 2.87E-04
Copper NA NA NA Gastrointestinal 4.77E-05 NA 4.77E-05
Dibenz(a,h)anthracene 4.98E-09 2.04E-08 2.54E-08 NA NA NA NA
Dieldrin 6.03E-11 1.90E-10 2.50E-10 Liver 1.76E-06 5.55E-06 7.31E-06
Indeno(1,2,3-cd)pyrene 2.25E-09 9.22E-09 1.15E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.71E-04 NA 2.71E-04
Mercury, inorganic NA NA NA Immune 1.19E-04 NA 1.19E-04
Naphthalene NA NA NA Body Weight 3.32E-07 1.36E-06 1.69E-06
PCBs (non DLC) 1.73E-09 7.63E-09 9.36E-09 Eye, Nails, Immune 2.02E-03 8.91E-03 1.09E-02
PCBs, total 1.81E-09 8.01E-09 9.82E-09 Eye, Nails, Immune 2.12E-03 9.34E-03 1.15E-02
PCB-TEQ 3.53E-09 3.34E-09 6.86E-09 Reproductive, Developmental 7.83E-04 7.41E-04 1.52E-03
TCDD-TEQ 1.86E-07 1.76E-07 3.63E-07 Reproductive, Developmental 4.14E-02 3.92E-02 8.06E-02
Thallium NA NA NA Hair 1.89E-04 NA 1.89E-04
TPH C19-C40 NA NA NA Gastrointestinal 8.73E-06 2.75E-05 3.63E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.03E-04 9.55E-04 1.26E-03
Trichloroethene 4.15E-13 NA 4.15E-13 Thyroid 1.40E-07 NA 1.40E-07
Vanadium NA NA NA Hair 6.31E-05 NA 6.31E-05

RM9-12 Exposure Medium Total (Total PCBs) (a) 2.72E-07 5.16E-07 7.88E-07 4.53E-02 5.01E-02 9.54E-02
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.75E-07 5.19E-07 7.94E-07 4.60E-02 5.04E-02 9.64E-02
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 9.50E-05 NA 9.50E-05

Sediment Antimony NA NA NA Mortality, Blood 2.56E-05 NA 2.56E-05
Arsenic, total 1.90E-09 2.99E-09 4.89E-09 Skin, Vascular 9.85E-05 1.55E-04 2.54E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.82E-09 1.16E-08 1.44E-08 NA NA NA NA
Benzo(a)pyrene 3.34E-08 1.37E-07 1.70E-07 NA NA NA NA
Benzo(b)fluoranthene 4.12E-09 1.69E-08 2.10E-08 NA NA NA NA
Benzo(k)fluoranthene 1.90E-10 7.78E-10 9.68E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 7.93E-11 2.50E-10 3.29E-10 Liver 6.61E-06 2.08E-05 2.74E-05
C2-Benzanthracene/chrysenes 1.82E-11 7.47E-11 9.29E-11 Liver, Kidney 4.85E-07 1.99E-06 2.47E-06
Cadmium, diet NA NA NA Kidney 4.82E-05 6.08E-05 1.09E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 5.43E-07 NA 5.43E-07
Chrysene 3.95E-11 1.62E-10 2.01E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 2.55E-04 NA 2.55E-04
Copper NA NA NA Gastrointestinal 3.25E-05 NA 3.25E-05
Dibenz(a,h)anthracene 3.61E-09 1.48E-08 1.84E-08 NA NA NA NA
Dieldrin 5.51E-11 1.74E-10 2.29E-10 Liver 1.61E-06 5.07E-06 6.67E-06
Indeno(1,2,3-cd)pyrene 2.07E-09 8.50E-09 1.06E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 2.82E-04 NA 2.82E-04
Mercury, inorganic NA NA NA Immune 7.95E-05 NA 7.95E-05
Naphthalene NA NA NA Body Weight 2.18E-07 8.92E-07 1.11E-06
PCBs (non DLC) 1.46E-09 6.46E-09 7.92E-09 Eye, Nails, Immune 1.71E-03 7.54E-03 9.25E-03
PCBs, total 1.52E-09 6.70E-09 8.22E-09 Eye, Nails, Immune 1.77E-03 7.82E-03 9.59E-03
PCB-TEQ 1.45E-09 1.37E-09 2.82E-09 Reproductive, Developmental 3.22E-04 3.05E-04 6.27E-04
TCDD-TEQ 3.53E-08 3.34E-08 6.88E-08 Reproductive, Developmental 7.85E-03 7.43E-03 1.53E-02
Thallium NA NA NA Hair 1.19E-04 NA 1.19E-04
TPH C19-C40 NA NA NA Gastrointestinal 7.33E-06 2.31E-05 3.04E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.19E-04 6.90E-04 9.08E-04
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 6.31E-05 NA 6.31E-05

RM12-15 Exposure Medium Total (Total PCBs) (a) 8.51E-08 2.33E-07 3.18E-07 1.10E-02 1.62E-02 2.72E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 8.65E-08 2.34E-07 3.21E-07 1.12E-02 1.62E-02 2.74E-02
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 5.05E-05 NA 5.05E-05

Sediment Antimony NA NA NA Mortality, Blood 1.13E-04 NA 1.13E-04
Arsenic, total 1.91E-09 3.01E-09 4.92E-09 Skin, Vascular 9.89E-05 1.56E-04 2.55E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 4.57E-09 1.87E-08 2.33E-08 NA NA NA NA
Benzo(a)pyrene 5.29E-08 2.17E-07 2.70E-07 NA NA NA NA
Benzo(b)fluoranthene 5.29E-09 2.17E-08 2.70E-08 NA NA NA NA
Benzo(k)fluoranthene 2.39E-10 9.81E-10 1.22E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 7.09E-12 2.23E-11 2.94E-11 Liver 5.91E-07 1.86E-06 2.45E-06
C2-Benzanthracene/chrysenes 2.93E-11 1.20E-10 1.49E-10 Liver, Kidney 7.81E-07 3.20E-06 3.98E-06
Cadmium, diet NA NA NA Kidney 1.43E-05 1.80E-05 3.23E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.19E-07 NA 2.19E-07
Chrysene 5.53E-11 2.27E-10 2.82E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.57E-04 NA 1.57E-04
Copper NA NA NA Gastrointestinal 1.89E-05 NA 1.89E-05
Dibenz(a,h)anthracene 9.72E-09 3.99E-08 4.96E-08 NA NA NA NA
Dieldrin 5.85E-11 1.85E-10 2.43E-10 Liver 1.71E-06 5.38E-06 7.09E-06
Indeno(1,2,3-cd)pyrene 2.46E-09 1.01E-08 1.25E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 1.84E-04 NA 1.84E-04
Mercury, inorganic NA NA NA Immune 1.90E-05 NA 1.90E-05
Naphthalene NA NA NA Body Weight 2.71E-07 1.11E-06 1.38E-06
PCBs (non DLC) 5.31E-10 2.35E-09 2.88E-09 Eye, Nails, Immune 6.20E-04 2.74E-03 3.36E-03
PCBs, total 5.91E-10 2.61E-09 3.20E-09 Eye, Nails, Immune 6.90E-04 3.05E-03 3.74E-03
PCB-TEQ 1.43E-09 1.35E-09 2.78E-09 Reproductive, Developmental 3.17E-04 3.00E-04 6.18E-04
TCDD-TEQ 4.93E-10 4.67E-10 9.60E-10 Reproductive, Developmental 1.10E-04 1.04E-04 2.13E-04
Thallium NA NA NA Hair 8.92E-05 NA 8.92E-05
TPH C19-C40 NA NA NA Gastrointestinal 5.38E-06 1.70E-05 2.23E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.79E-04 5.64E-04 7.43E-04
Trichloroethene 2.07E-14 NA 2.07E-14 Thyroid 7.02E-09 NA 7.02E-09
Vanadium NA NA NA Hair 2.97E-05 NA 2.97E-05

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 7.83E-08 3.15E-07 3.93E-07 1.76E-03 3.92E-03 5.68E-03
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.97E-08 3.16E-07 3.96E-07 2.01E-03 3.91E-03 5.92E-03

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 3.44E-09 5.71E-07 5.75E-07 4.14E-04 2.21E-02 2.25E-02
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.48E-09 5.74E-07 5.78E-07 4.21E-04 2.27E-02 2.32E-02
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 1.05E-06 7.21E-02

PCB-TEQ & PCBs (non DLC) (b) 1.06E-06 7.33E-02

River Mile 3-6

Total PCBs (a) 9.74E-07 4.65E-02

PCB-TEQ & PCBs (non DLC) (b) 9.80E-07 4.76E-02

River Mile 6-9

Total PCBs (a) 2.51E-06 3.87E-01

PCB-TEQ & PCBs (non DLC) (b) 2.53E-06 3.89E-01

River Mile 6-9 East Bank

Total PCBs (a) 3.16E-06 5.51E-01

PCB-TEQ & PCBs (non DLC) (b) 3.18E-06 5.53E-01

River Mile 9-12

Total PCBs (a) 1.36E-06 1.18E-01

PCB-TEQ & PCBs (non DLC) (b) 1.37E-06 1.20E-01

River Mile 12-15

Total PCBs (a) 8.93E-07 4.97E-02

PCB-TEQ & PCBs (non DLC) (b) 8.99E-07 5.06E-02

River Mile 15-17.4

Total PCBs (a) 9.68E-07 2.82E-02

PCB-TEQ & PCBs (non DLC) (b) 9.74E-07 2.91E-02
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.34E-04 9.25E-04 1.26E-03 Blood 3.34E-04 9.25E-04 1.26E-03

Body Weight 3.02E-07 1.24E-06 1.54E-06 Body Weight 3.02E-07 1.24E-06 1.54E-06

Developmental 1.97E-02 3.90E-02 5.87E-02 Developmental 2.03E-02 4.02E-02 6.04E-02

Eye 1.56E-03 8.05E-03 9.61E-03 Eye 1.48E-03 7.66E-03 9.14E-03

Gastrointestinal 5.33E-05 2.69E-05 8.02E-05 Gastrointestinal 5.33E-05 2.69E-05 8.02E-05

Hair 3.08E-04 2.70E-06 3.10E-04 Hair 3.08E-04 2.70E-06 3.10E-04

Immune 1.66E-03 8.05E-03 9.71E-03 Immune 1.58E-03 7.66E-03 9.25E-03

Kidney 3.21E-04 9.47E-04 1.27E-03 Kidney 3.21E-04 9.47E-04 1.27E-03

Liver 2.95E-04 9.80E-04 1.27E-03 Liver 2.95E-04 9.80E-04 1.27E-03

Mortality 4.87E-05 2.49E-05 7.37E-05 Mortality 4.87E-05 2.49E-05 7.37E-05

Nails 1.56E-03 8.05E-03 9.61E-03 Nails 1.48E-03 7.66E-03 9.14E-03

Neurological 3.77E-04 2.75E-04 6.52E-04 Neurological 3.77E-04 2.75E-04 6.52E-04

No effects observed 9.55E-07 4.21E-07 1.38E-06 No effects observed 9.55E-07 4.21E-07 1.38E-06

None reported 3.03E-05 0.00E+00 3.03E-05 None reported 3.03E-05 0.00E+00 3.03E-05

Reproductive 1.97E-02 3.90E-02 5.87E-02 Reproductive 2.03E-02 4.02E-02 6.04E-02

Skin 3.26E-04 4.06E-04 7.32E-04 Skin 3.26E-04 4.06E-04 7.32E-04

Thyroid 3.67E-04 2.57E-05 3.92E-04 Thyroid 3.67E-04 2.57E-05 3.92E-04

Vascular 3.26E-04 4.06E-04 7.32E-04 Vascular 3.26E-04 4.06E-04 7.32E-04

River Mile 
0-3
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 4.38E-04 1.11E-03 1.54E-03 Blood 4.38E-04 1.11E-03 1.54E-03

Body Weight 7.60E-07 3.12E-06 3.88E-06 Body Weight 7.60E-07 3.12E-06 3.88E-06

Developmental 8.27E-03 2.81E-02 3.64E-02 Developmental 8.64E-03 2.92E-02 3.78E-02

Eye 8.70E-04 5.00E-03 5.87E-03 Eye 8.22E-04 4.74E-03 5.57E-03

Gastrointestinal 6.47E-05 3.25E-05 9.71E-05 Gastrointestinal 6.47E-05 3.25E-05 9.71E-05

Hair 3.25E-04 2.70E-06 3.28E-04 Hair 3.25E-04 2.70E-06 3.28E-04

Immune 9.78E-04 5.01E-03 5.98E-03 Immune 9.31E-04 4.74E-03 5.68E-03

Kidney 4.03E-04 1.17E-03 1.57E-03 Kidney 4.03E-04 1.17E-03 1.57E-03

Liver 3.79E-04 1.25E-03 1.63E-03 Liver 3.79E-04 1.25E-03 1.63E-03

Mortality 9.51E-05 2.49E-05 1.20E-04 Mortality 9.51E-05 2.49E-05 1.20E-04

Nails 8.70E-04 5.00E-03 5.87E-03 Nails 8.22E-04 4.74E-03 5.57E-03

Neurological 4.32E-04 2.75E-04 7.06E-04 Neurological 4.32E-04 2.75E-04 7.06E-04

No effects observed 1.08E-06 4.21E-07 1.50E-06 No effects observed 1.08E-06 4.21E-07 1.50E-06

None reported 2.10E-05 0.00E+00 2.10E-05 None reported 2.10E-05 0.00E+00 2.10E-05

Reproductive 8.27E-03 2.81E-02 3.64E-02 Reproductive 8.64E-03 2.92E-02 3.78E-02

Skin 2.93E-04 3.54E-04 6.47E-04 Skin 2.93E-04 3.54E-04 6.47E-04

Thyroid 3.93E-04 2.57E-05 4.19E-04 Thyroid 3.93E-04 2.57E-05 4.19E-04

Vascular 2.93E-04 3.54E-04 6.47E-04 Vascular 2.93E-04 3.54E-04 6.47E-04

River Mile 
3-6
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 7.12E-04 2.02E-03 2.73E-03 Blood 7.12E-04 2.02E-03 2.73E-03

Body Weight 1.78E-06 7.31E-06 9.09E-06 Body Weight 1.78E-06 7.31E-06 9.09E-06

Developmental 1.74E-01 1.85E-01 3.59E-01 Developmental 1.75E-01 1.87E-01 3.62E-01

Eye 3.82E-03 1.80E-02 2.19E-02 Eye 3.63E-03 1.72E-02 2.08E-02

Gastrointestinal 9.69E-05 4.76E-05 1.45E-04 Gastrointestinal 9.69E-05 4.76E-05 1.45E-04

Hair 3.78E-04 2.70E-06 3.81E-04 Hair 3.78E-04 2.70E-06 3.81E-04

Immune 4.02E-03 1.80E-02 2.21E-02 Immune 3.83E-03 1.72E-02 2.10E-02

Kidney 7.36E-04 2.13E-03 2.86E-03 Kidney 7.36E-04 2.13E-03 2.86E-03

Liver 6.57E-04 2.12E-03 2.78E-03 Liver 6.57E-04 2.12E-03 2.78E-03

Mortality 7.99E-05 2.49E-05 1.05E-04 Mortality 7.99E-05 2.49E-05 1.05E-04

Nails 3.82E-03 1.80E-02 2.19E-02 Nails 3.63E-03 1.72E-02 2.08E-02

Neurological 5.12E-04 2.75E-04 7.87E-04 Neurological 5.12E-04 2.75E-04 7.87E-04

No effects observed 2.33E-06 4.21E-07 2.76E-06 No effects observed 2.33E-06 4.21E-07 2.76E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.74E-01 1.85E-01 3.59E-01 Reproductive 1.75E-01 1.87E-01 3.62E-01

Skin 3.96E-04 5.17E-04 9.13E-04 Skin 3.96E-04 5.17E-04 9.13E-04

Thyroid 3.82E-04 2.57E-05 4.07E-04 Thyroid 3.82E-04 2.57E-05 4.07E-04

Vascular 3.96E-04 5.17E-04 9.13E-04 Vascular 3.96E-04 5.17E-04 9.13E-04

River Mile 
6-9
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 9.21E-04 2.63E-03 3.55E-03 Blood 9.21E-04 2.63E-03 3.55E-03

Body Weight 3.46E-07 1.42E-06 1.77E-06 Body Weight 3.46E-07 1.42E-06 1.77E-06

Developmental 2.54E-01 2.61E-01 5.15E-01 Developmental 2.55E-01 2.63E-01 5.18E-01

Eye 5.11E-03 2.37E-02 2.88E-02 Eye 4.86E-03 2.26E-02 2.74E-02

Gastrointestinal 1.10E-04 6.21E-05 1.72E-04 Gastrointestinal 1.10E-04 6.21E-05 1.72E-04

Hair 4.43E-04 2.70E-06 4.46E-04 Hair 4.43E-04 2.70E-06 4.46E-04

Immune 5.36E-03 2.37E-02 2.91E-02 Immune 5.11E-03 2.26E-02 2.77E-02

Kidney 9.70E-04 2.79E-03 3.76E-03 Kidney 9.70E-04 2.79E-03 3.76E-03

Liver 8.58E-04 2.75E-03 3.61E-03 Liver 8.58E-04 2.75E-03 3.61E-03

Mortality 9.53E-05 2.49E-05 1.20E-04 Mortality 9.53E-05 2.49E-05 1.20E-04

Nails 5.11E-03 2.37E-02 2.88E-02 Nails 4.86E-03 2.26E-02 2.74E-02

Neurological 4.85E-04 2.75E-04 7.60E-04 Neurological 4.85E-04 2.75E-04 7.60E-04

No effects observed 3.15E-06 4.21E-07 3.57E-06 No effects observed 3.15E-06 4.21E-07 3.57E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.54E-01 2.61E-01 5.15E-01 Reproductive 2.55E-01 2.63E-01 5.18E-01

Skin 4.59E-04 6.17E-04 1.08E-03 Skin 4.59E-04 6.17E-04 1.08E-03

Thyroid 3.88E-04 2.57E-05 4.14E-04 Thyroid 3.88E-04 2.57E-05 4.14E-04

Vascular 4.59E-04 6.17E-04 1.08E-03 Vascular 4.59E-04 6.17E-04 1.08E-03

River Mile 
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.85E-04 9.80E-04 1.37E-03 Blood 3.85E-04 9.80E-04 1.37E-03

Body Weight 3.32E-07 1.36E-06 1.69E-06 Body Weight 3.32E-07 1.36E-06 1.69E-06

Developmental 4.16E-02 5.97E-02 1.01E-01 Developmental 4.24E-02 6.11E-02 1.03E-01

Eye 2.13E-03 1.06E-02 1.27E-02 Eye 2.03E-03 1.01E-02 1.21E-02

Gastrointestinal 5.64E-05 2.75E-05 8.39E-05 Gastrointestinal 5.64E-05 2.75E-05 8.39E-05

Hair 2.70E-04 2.70E-06 2.72E-04 Hair 2.70E-04 2.70E-06 2.72E-04

Immune 2.25E-03 1.06E-02 1.28E-02 Immune 2.15E-03 1.01E-02 1.22E-02

Kidney 3.65E-04 1.04E-03 1.40E-03 Kidney 3.65E-04 1.04E-03 1.40E-03

Liver 3.33E-04 1.10E-03 1.43E-03 Liver 3.33E-04 1.10E-03 1.43E-03

Mortality 8.19E-05 2.49E-05 1.07E-04 Mortality 8.19E-05 2.49E-05 1.07E-04

Nails 2.13E-03 1.06E-02 1.27E-02 Nails 2.03E-03 1.01E-02 1.21E-02

Neurological 4.52E-04 2.75E-04 7.26E-04 Neurological 4.52E-04 2.75E-04 7.26E-04

No effects observed 1.57E-06 4.21E-07 1.99E-06 No effects observed 1.57E-06 4.21E-07 1.99E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 4.16E-02 5.97E-02 1.01E-01 Reproductive 4.24E-02 6.11E-02 1.03E-01

Skin 3.16E-04 3.92E-04 7.08E-04 Skin 3.16E-04 3.92E-04 7.08E-04

Thyroid 3.16E-04 2.57E-05 3.42E-04 Thyroid 3.16E-04 2.57E-05 3.42E-04

Vascular 3.16E-04 3.92E-04 7.08E-04 Vascular 3.16E-04 3.92E-04 7.08E-04

River Mile 
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.68E-04 7.15E-04 9.83E-04 Blood 2.68E-04 7.15E-04 9.83E-04

Body Weight 2.18E-07 8.92E-07 1.11E-06 Body Weight 2.18E-07 8.92E-07 1.11E-06

Developmental 8.35E-03 2.82E-02 3.66E-02 Developmental 8.36E-03 2.89E-02 3.73E-02

Eye 3.49E-03 1.66E-02 2.01E-02 Eye 3.49E-03 1.65E-02 2.00E-02

Gastrointestinal 3.98E-05 2.31E-05 6.29E-05 Gastrointestinal 3.98E-05 2.31E-05 6.29E-05

Hair 2.00E-04 2.70E-06 2.02E-04 Hair 2.00E-04 2.70E-06 2.02E-04

Immune 3.57E-03 1.66E-02 2.02E-02 Immune 3.57E-03 1.65E-02 2.01E-02

Kidney 2.68E-04 7.52E-04 1.02E-03 Kidney 2.68E-04 7.52E-04 1.02E-03

Liver 2.30E-04 7.73E-04 1.00E-03 Liver 2.30E-04 7.73E-04 1.00E-03

Mortality 4.93E-05 2.49E-05 7.42E-05 Mortality 4.93E-05 2.49E-05 7.42E-05

Nails 3.49E-03 1.66E-02 2.01E-02 Nails 3.49E-03 1.65E-02 2.00E-02

Neurological 4.46E-04 2.75E-04 7.21E-04 Neurological 4.46E-04 2.75E-04 7.21E-04

No effects observed 5.78E-07 4.21E-07 9.99E-07 No effects observed 5.78E-07 4.21E-07 9.99E-07

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 8.35E-03 2.82E-02 3.66E-02 Reproductive 8.36E-03 2.89E-02 3.73E-02

Skin 1.74E-04 1.67E-04 3.41E-04 Skin 1.74E-04 1.67E-04 3.41E-04

Thyroid 2.84E-04 2.57E-05 3.10E-04 Thyroid 2.84E-04 2.57E-05 3.10E-04

Vascular 1.74E-04 1.67E-04 3.41E-04 Vascular 1.74E-04 1.67E-04 3.41E-04

River Mile 
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TABLE 9.32.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -  BOATER OLDER CHILD- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b)Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs Summary of Target organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.16E-04 5.90E-04 9.06E-04 Blood 3.16E-04 5.90E-04 9.06E-04

Body Weight 2.71E-07 1.11E-06 1.38E-06 Body Weight 2.71E-07 1.11E-06 1.38E-06

Developmental 2.90E-04 2.06E-02 2.09E-02 Developmental 6.15E-04 2.16E-02 2.22E-02

Eye 7.06E-04 4.28E-03 4.99E-03 Eye 6.35E-04 3.92E-03 4.55E-03

Gastrointestinal 2.43E-05 1.70E-05 4.12E-05 Gastrointestinal 2.43E-05 1.70E-05 4.12E-05

Hair 1.36E-04 2.70E-06 1.39E-04 Hair 1.36E-04 2.70E-06 1.39E-04

Immune 7.25E-04 4.28E-03 5.01E-03 Immune 6.54E-04 3.92E-03 4.57E-03

Kidney 1.94E-04 5.85E-04 7.80E-04 Kidney 1.94E-04 5.85E-04 7.80E-04

Liver 1.84E-04 6.31E-04 8.15E-04 Liver 1.84E-04 6.31E-04 8.15E-04

Mortality 1.37E-04 2.49E-05 1.62E-04 Mortality 1.37E-04 2.49E-05 1.62E-04

Nails 7.06E-04 4.28E-03 4.99E-03 Nails 6.35E-04 3.92E-03 4.55E-03

Neurological 3.04E-04 2.75E-04 5.79E-04 Neurological 3.04E-04 2.75E-04 5.79E-04

No effects observed 2.54E-07 4.21E-07 6.75E-07 No effects observed 2.54E-07 4.21E-07 6.75E-07

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.90E-04 2.06E-02 2.09E-02 Reproductive 6.15E-04 2.16E-02 2.22E-02

Skin 1.74E-04 1.68E-04 3.42E-04 Skin 1.74E-04 1.68E-04 3.42E-04

Thyroid 1.85E-04 2.57E-05 2.11E-04 Thyroid 1.85E-04 2.57E-05 2.11E-04

Vascular 1.74E-04 1.68E-04 3.42E-04 Vascular 1.74E-04 1.68E-04 3.42E-04

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 2.39E-05 NA 2.39E-05
Sediment Antimony NA NA NA Mortality, Blood 4.44E-06 NA 4.44E-06

Arsenic, total 8.57E-10 6.83E-10 1.54E-09 Skin, Vascular 4.44E-05 3.54E-05 7.98E-05
Benzene 2.74E-15 NA 2.74E-15 Immune 2.91E-10 NA 2.91E-10
Benzo(a)anthracene 1.75E-10 3.63E-10 5.39E-10 NA NA NA NA
Benzo(a)pyrene 2.38E-09 4.92E-09 7.30E-09 NA NA NA NA
Benzo(b)fluoranthene 2.40E-10 4.98E-10 7.38E-10 NA NA NA NA
Benzo(k)fluoranthene 1.32E-11 2.74E-11 4.07E-11 NA NA NA NA
Bis(2-ethylhexyl) phthalate 9.86E-12 1.57E-11 2.56E-11 Liver 8.22E-07 1.31E-06 2.13E-06
C2-Benzanthracene/chrysenes 1.88E-12 3.89E-12 5.76E-12 Liver, Kidney 1.50E-07 3.11E-07 4.61E-07
Cadmium, diet NA NA NA Kidney 6.19E-06 3.94E-06 1.01E-05
Chromium, hexavalent 3.46E-10 NA 3.46E-10 None reported 5.38E-06 NA 5.38E-06
Chromium, total NA NA NA No effects observed 1.63E-07 NA 1.63E-07
Chrysene 2.37E-12 4.91E-12 7.28E-12 NA NA NA NA
Cobalt NA NA NA Thyroid 6.00E-05 NA 6.00E-05
Copper NA NA NA Gastrointestinal 7.94E-06 NA 7.94E-06
Dibenz(a,h)anthracene 2.70E-10 5.60E-10 8.30E-10 NA NA NA NA
Dieldrin 1.16E-11 1.84E-11 3.00E-11 Liver 3.37E-07 5.37E-07 8.74E-07
Indeno(1,2,3-cd)pyrene 1.29E-10 2.66E-10 3.95E-10 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.06E-05 NA 3.06E-05
Mercury, inorganic NA NA NA Immune 1.80E-05 NA 1.80E-05
Naphthalene NA NA NA Body Weight 5.35E-08 1.11E-07 1.64E-07
PCBs (non DLC) 2.23E-10 4.98E-10 7.21E-10 Eye, Nails, Immune 2.60E-04 5.81E-04 8.42E-04
PCBs, total 2.35E-10 5.24E-10 7.59E-10 Eye, Nails, Immune 2.74E-04 6.11E-04 8.85E-04
PCB-TEQ 4.35E-10 2.08E-10 6.43E-10 Reproductive, Developmental 9.67E-05 4.62E-05 1.43E-04
TCDD-TEQ 1.56E-08 7.46E-09 2.31E-08 Reproductive, Developmental 3.47E-03 1.66E-03 5.13E-03
Thallium NA NA NA Hair 3.94E-05 NA 3.94E-05
TPH C19-C40 NA NA NA Gastrointestinal 1.52E-06 2.41E-06 3.93E-06
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.06E-05 8.07E-05 1.31E-04
Trichloroethene 8.59E-15 NA 8.59E-15 Thyroid 8.72E-09 NA 8.72E-09
Vanadium NA NA NA Hair 1.21E-05 NA 1.21E-05

RM0-3 Exposure Medium Total (Total PCBs) (a) 2.03E-08 1.54E-08 3.56E-08 4.05E-03 2.39E-03 6.44E-03
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.07E-08 1.55E-08 3.62E-08 4.13E-03 2.41E-03 6.54E-03

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Page 1 of 15 AECOM

Final

July 2017



TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 2.47E-05 NA 2.47E-05

Sediment Antimony NA NA NA Mortality, Blood 1.27E-05 NA 1.27E-05
Arsenic, total 7.44E-10 5.93E-10 1.34E-09 Skin, Vascular 3.86E-05 3.07E-05 6.93E-05
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 3.03E-10 6.27E-10 9.29E-10 NA NA NA NA
Benzo(a)pyrene 2.55E-09 5.27E-09 7.82E-09 NA NA NA NA
Benzo(b)fluoranthene 2.85E-10 5.91E-10 8.76E-10 NA NA NA NA
Benzo(k)fluoranthene 1.28E-11 2.65E-11 3.93E-11 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.35E-11 1.01E-10 1.65E-10 Liver 5.29E-06 8.43E-06 1.37E-05
C2-Benzanthracene/chrysenes 7.34E-12 1.52E-11 2.25E-11 Liver, Kidney 5.86E-07 1.21E-06 1.80E-06
Cadmium, diet NA NA NA Kidney 1.02E-05 6.48E-06 1.67E-05
Chromium, hexavalent 2.40E-10 NA 2.40E-10 None reported 3.73E-06 NA 3.73E-06
Chromium, total NA NA NA No effects observed 1.85E-07 NA 1.85E-07
Chrysene 4.55E-12 9.43E-12 1.40E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 6.47E-05 NA 6.47E-05
Copper NA NA NA Gastrointestinal 9.65E-06 NA 9.65E-06
Dibenz(a,h)anthracene 2.66E-10 5.50E-10 8.16E-10 NA NA NA NA
Dieldrin 7.69E-12 1.22E-11 1.99E-11 Liver 2.24E-07 3.57E-07 5.81E-07
Indeno(1,2,3-cd)pyrene 1.51E-10 3.12E-10 4.63E-10 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.95E-05 NA 3.95E-05
Mercury, inorganic NA NA NA Immune 1.92E-05 NA 1.92E-05
Naphthalene NA NA NA Body Weight 1.35E-07 2.79E-07 4.14E-07
PCBs (non DLC) 1.23E-10 2.74E-10 3.97E-10 Eye, Nails, Immune 1.43E-04 3.20E-04 4.63E-04
PCBs, total 1.30E-10 2.90E-10 4.20E-10 Eye, Nails, Immune 1.52E-04 3.38E-04 4.90E-04
PCB-TEQ 2.95E-10 1.41E-10 4.36E-10 Reproductive, Developmental 6.55E-05 3.13E-05 9.69E-05
TCDD-TEQ 6.46E-09 3.09E-09 9.55E-09 Reproductive, Developmental 1.44E-03 6.86E-04 2.12E-03
Thallium NA NA NA Hair 4.23E-05 NA 4.23E-05
TPH C19-C40 NA NA NA Gastrointestinal 1.83E-06 2.91E-06 4.74E-06
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.08E-05 9.69E-05 1.58E-04
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.23E-05 NA 1.23E-05

RM3-6 Exposure Medium Total (Total PCBs) (a) 1.12E-08 1.15E-08 2.27E-08 1.93E-03 1.17E-03 3.10E-03
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.15E-08 1.16E-08 2.31E-08 1.99E-03 1.18E-03 3.17E-03
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TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 2.62E-05 NA 2.62E-05

Sediment Antimony NA NA NA Mortality, Blood 9.96E-06 NA 9.96E-06
Arsenic, total 1.10E-09 8.74E-10 1.97E-09 Skin, Vascular 5.69E-05 4.53E-05 1.02E-04
Benzene 1.27E-15 NA 1.27E-15 Immune 1.35E-10 NA 1.35E-10
Benzo(a)anthracene 2.12E-10 4.39E-10 6.50E-10 NA NA NA NA
Benzo(a)pyrene 3.20E-09 6.63E-09 9.83E-09 NA NA NA NA
Benzo(b)fluoranthene 3.95E-10 8.19E-10 1.21E-09 NA NA NA NA
Benzo(k)fluoranthene 1.38E-11 2.87E-11 4.25E-11 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.50E-11 5.58E-11 9.08E-11 Liver 2.92E-06 4.65E-06 7.56E-06
C2-Benzanthracene/chrysenes 3.63E-12 7.52E-12 1.11E-11 Liver, Kidney 2.90E-07 6.01E-07 8.91E-07
Cadmium, diet NA NA NA Kidney 1.82E-05 1.16E-05 2.98E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.08E-07 NA 4.08E-07
Chrysene 2.95E-12 6.12E-12 9.08E-12 NA NA NA NA
Cobalt NA NA NA Thyroid 6.26E-05 NA 6.26E-05
Copper NA NA NA Gastrointestinal 1.45E-05 NA 1.45E-05
Dibenz(a,h)anthracene 4.45E-10 9.23E-10 1.37E-09 NA NA NA NA
Dieldrin 3.17E-11 5.06E-11 8.23E-11 Liver 9.26E-07 1.48E-06 2.40E-06
Indeno(1,2,3-cd)pyrene 1.69E-10 3.51E-10 5.21E-10 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.24E-05 NA 5.24E-05
Mercury, inorganic NA NA NA Immune 3.50E-05 NA 3.50E-05
Naphthalene NA NA NA Body Weight 3.17E-07 6.56E-07 9.72E-07
PCBs (non DLC) 5.51E-10 1.23E-09 1.78E-09 Eye, Nails, Immune 6.42E-04 1.43E-03 2.08E-03
PCBs, total 5.79E-10 1.29E-09 1.87E-09 Eye, Nails, Immune 6.76E-04 1.51E-03 2.18E-03
PCB-TEQ 1.03E-09 4.91E-10 1.52E-09 Reproductive, Developmental 2.28E-04 1.09E-04 3.37E-04
TCDD-TEQ 1.39E-07 6.63E-08 2.05E-07 Reproductive, Developmental 3.08E-02 1.47E-02 4.56E-02
Thallium NA NA NA Hair 4.77E-05 NA 4.77E-05
TPH C19-C40 NA NA NA Gastrointestinal 2.68E-06 4.27E-06 6.94E-06
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.12E-04 1.79E-04 2.91E-04
Trichloroethene 2.05E-14 NA 2.05E-14 Thyroid 2.08E-08 NA 2.08E-08
Vanadium NA NA NA Hair 1.63E-05 NA 1.63E-05

RM6-9 Exposure Medium Total (Total PCBs) (a) 1.45E-07 7.78E-08 2.23E-07 3.20E-02 1.65E-02 4.85E-02
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.46E-07 7.82E-08 2.24E-07 3.22E-02 1.65E-02 4.87E-02
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TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 2.72E-05 NA 2.72E-05

Sediment Antimony NA NA NA Mortality, Blood 1.27E-05 NA 1.27E-05
Arsenic, total 1.31E-09 1.05E-09 2.36E-09 Skin, Vascular 6.81E-05 5.42E-05 1.22E-04
Benzene 1.27E-15 NA 1.27E-15 Immune 1.35E-10 NA 1.35E-10
Benzo(a)anthracene 2.23E-10 4.63E-10 6.86E-10 NA NA NA NA
Benzo(a)pyrene 2.67E-09 5.53E-09 8.20E-09 NA NA NA NA
Benzo(b)fluoranthene 3.24E-10 6.71E-10 9.95E-10 NA NA NA NA
Benzo(k)fluoranthene 1.49E-11 3.08E-11 4.57E-11 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.45E-11 7.08E-11 1.15E-10 Liver 3.70E-06 5.90E-06 9.61E-06
C2-Benzanthracene/chrysenes 2.79E-12 5.77E-12 8.56E-12 Liver, Kidney 2.23E-07 4.61E-07 6.84E-07
Cadmium, diet NA NA NA Kidney 2.53E-05 1.61E-05 4.15E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 5.52E-07 NA 5.52E-07
Chrysene 3.08E-12 6.39E-12 9.47E-12 NA NA NA NA
Cobalt NA NA NA Thyroid 6.38E-05 NA 6.38E-05
Copper NA NA NA Gastrointestinal 1.60E-05 NA 1.60E-05
Dibenz(a,h)anthracene 3.19E-10 6.61E-10 9.79E-10 NA NA NA NA
Dieldrin 4.65E-11 7.42E-11 1.21E-10 Liver 1.36E-06 2.16E-06 3.52E-06
Indeno(1,2,3-cd)pyrene 1.57E-10 3.26E-10 4.83E-10 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.65E-05 NA 4.65E-05
Mercury, inorganic NA NA NA Immune 4.50E-05 NA 4.50E-05
Naphthalene NA NA NA Body Weight 6.14E-08 1.27E-07 1.89E-07
PCBs (non DLC) 7.37E-10 1.64E-09 2.38E-09 Eye, Nails, Immune 8.59E-04 1.92E-03 2.78E-03
PCBs, total 7.75E-10 1.73E-09 2.50E-09 Eye, Nails, Immune 9.04E-04 2.02E-03 2.92E-03
PCB-TEQ 1.07E-09 5.12E-10 1.58E-09 Reproductive, Developmental 2.38E-04 1.14E-04 3.51E-04
TCDD-TEQ 2.03E-07 9.70E-08 3.00E-07 Reproductive, Developmental 4.51E-02 2.15E-02 6.66E-02
Thallium NA NA NA Hair 5.27E-05 NA 5.27E-05
TPH C19-C40 NA NA NA Gastrointestinal 3.49E-06 5.57E-06 9.06E-06
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.47E-04 2.34E-04 3.80E-04
Trichloroethene 1.43E-14 NA 1.43E-14 Thyroid 1.45E-08 NA 1.45E-08
Vanadium NA NA NA Hair 2.29E-05 NA 2.29E-05

RM6-9East Exposure Medium Total (Total PCBs) (a) 2.09E-07 1.08E-07 3.16E-07 4.65E-02 2.39E-02 7.04E-02
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.10E-07 1.08E-07 3.18E-07 4.67E-02 2.39E-02 7.06E-02
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TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 1.97E-05 NA 1.97E-05

Sediment Antimony NA NA NA Mortality, Blood 1.03E-05 NA 1.03E-05
Arsenic, total 8.25E-10 6.57E-10 1.48E-09 Skin, Vascular 4.28E-05 3.41E-05 7.68E-05
Benzene 1.66E-15 NA 1.66E-15 Immune 1.76E-10 NA 1.76E-10
Benzo(a)anthracene 3.19E-10 6.62E-10 9.81E-10 NA NA NA NA
Benzo(a)pyrene 3.45E-09 7.16E-09 1.06E-08 NA NA NA NA
Benzo(b)fluoranthene 4.32E-10 8.95E-10 1.33E-09 NA NA NA NA
Benzo(k)fluoranthene 2.03E-11 4.21E-11 6.24E-11 NA NA NA NA
Bis(2-ethylhexyl) phthalate 5.42E-11 8.63E-11 1.41E-10 Liver 4.51E-06 7.19E-06 1.17E-05
C2-Benzanthracene/chrysenes 1.86E-12 3.85E-12 5.70E-12 Liver, Kidney 1.48E-07 3.07E-07 4.56E-07
Cadmium, diet NA NA NA Kidney 1.08E-05 6.87E-06 1.76E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.73E-07 NA 2.73E-07
Chrysene 2.82E-12 5.84E-12 8.66E-12 NA NA NA NA
Cobalt NA NA NA Thyroid 5.10E-05 NA 5.10E-05
Copper NA NA NA Gastrointestinal 8.46E-06 NA 8.46E-06
Dibenz(a,h)anthracene 2.95E-10 6.11E-10 9.06E-10 NA NA NA NA
Dieldrin 1.07E-11 1.71E-11 2.78E-11 Liver 3.12E-07 4.97E-07 8.10E-07
Indeno(1,2,3-cd)pyrene 1.33E-10 2.76E-10 4.09E-10 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.81E-05 NA 4.81E-05
Mercury, inorganic NA NA NA Immune 2.11E-05 NA 2.11E-05
Naphthalene NA NA NA Body Weight 5.89E-08 1.22E-07 1.81E-07
PCBs (non DLC) 3.07E-10 6.85E-10 9.92E-10 Eye, Nails, Immune 3.58E-04 7.99E-04 1.16E-03
PCBs, total 3.22E-10 7.18E-10 1.04E-09 Eye, Nails, Immune 3.76E-04 8.38E-04 1.21E-03
PCB-TEQ 6.26E-10 2.99E-10 9.25E-10 Reproductive, Developmental 1.39E-04 6.65E-05 2.06E-04
TCDD-TEQ 3.31E-08 1.58E-08 4.89E-08 Reproductive, Developmental 7.35E-03 3.52E-03 1.09E-02
Thallium NA NA NA Hair 3.36E-05 NA 3.36E-05
TPH C19-C40 NA NA NA Gastrointestinal 1.55E-06 2.47E-06 4.02E-06
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.38E-05 8.57E-05 1.39E-04
Trichloroethene 2.46E-14 NA 2.46E-14 Thyroid 2.49E-08 NA 2.49E-08
Vanadium NA NA NA Hair 1.12E-05 NA 1.12E-05

RM9-12 Exposure Medium Total (Total PCBs) (a) 3.90E-08 2.70E-08 6.59E-08 8.05E-03 4.49E-03 1.25E-02
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.96E-08 2.72E-08 6.68E-08 8.17E-03 4.52E-03 1.27E-02
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TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 1.69E-05 NA 1.69E-05

Sediment Antimony NA NA NA Mortality, Blood 4.54E-06 NA 4.54E-06
Arsenic, total 3.37E-10 2.69E-10 6.06E-10 Skin, Vascular 1.75E-05 1.39E-05 3.14E-05
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.67E-10 3.46E-10 5.13E-10 NA NA NA NA
Benzo(a)pyrene 1.97E-09 4.09E-09 6.06E-09 NA NA NA NA
Benzo(b)fluoranthene 2.44E-10 5.04E-10 7.48E-10 NA NA NA NA
Benzo(k)fluoranthene 1.12E-11 2.33E-11 3.45E-11 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.41E-11 2.24E-11 3.65E-11 Liver 1.17E-06 1.87E-06 3.04E-06
C2-Benzanthracene/chrysenes 1.08E-12 2.23E-12 3.31E-12 Liver, Kidney 8.61E-08 1.78E-07 2.65E-07
Cadmium, diet NA NA NA Kidney 8.55E-06 5.45E-06 1.40E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 9.64E-08 NA 9.64E-08
Chrysene 2.34E-12 4.84E-12 7.18E-12 NA NA NA NA
Cobalt NA NA NA Thyroid 4.53E-05 NA 4.53E-05
Copper NA NA NA Gastrointestinal 5.76E-06 NA 5.76E-06
Dibenz(a,h)anthracene 2.14E-10 4.43E-10 6.56E-10 NA NA NA NA
Dieldrin 9.78E-12 1.56E-11 2.54E-11 Liver 2.85E-07 4.54E-07 7.40E-07
Indeno(1,2,3-cd)pyrene 1.23E-10 2.54E-10 3.77E-10 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.00E-05 NA 5.00E-05
Mercury, inorganic NA NA NA Immune 1.41E-05 NA 1.41E-05
Naphthalene NA NA NA Body Weight 3.86E-08 8.00E-08 1.19E-07
PCBs (non DLC) 2.60E-10 5.79E-10 8.39E-10 Eye, Nails, Immune 3.03E-04 6.76E-04 9.79E-04
PCBs, total 2.70E-10 6.01E-10 8.71E-10 Eye, Nails, Immune 3.14E-04 7.02E-04 1.02E-03
PCB-TEQ 2.58E-10 1.23E-10 3.81E-10 Reproductive, Developmental 5.72E-05 2.74E-05 8.46E-05
TCDD-TEQ 6.27E-09 3.00E-09 9.27E-09 Reproductive, Developmental 1.39E-03 6.66E-04 2.06E-03
Thallium NA NA NA Hair 2.12E-05 NA 2.12E-05
TPH C19-C40 NA NA NA Gastrointestinal 1.30E-06 2.07E-06 3.37E-06
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.88E-05 6.19E-05 1.01E-04
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.12E-05 NA 1.12E-05

RM12-15 Exposure Medium Total (Total PCBs) (a) 9.64E-09 9.57E-09 1.92E-08 1.94E-03 1.45E-03 3.40E-03
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.88E-09 9.67E-09 1.96E-08 1.99E-03 1.46E-03 3.45E-03
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TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 8.97E-06 NA 8.97E-06

Sediment Antimony NA NA NA Mortality, Blood 2.01E-05 NA 2.01E-05
Arsenic, total 3.39E-10 2.70E-10 6.08E-10 Skin, Vascular 1.76E-05 1.40E-05 3.16E-05
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 2.70E-10 5.60E-10 8.30E-10 NA NA NA NA
Benzo(a)pyrene 3.13E-09 6.48E-09 9.61E-09 NA NA NA NA
Benzo(b)fluoranthene 3.13E-10 6.48E-10 9.61E-10 NA NA NA NA
Benzo(k)fluoranthene 1.42E-11 2.93E-11 4.35E-11 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.26E-12 2.00E-12 3.26E-12 Liver 1.05E-07 1.67E-07 2.72E-07
C2-Benzanthracene/chrysenes 1.73E-12 3.59E-12 5.33E-12 Liver, Kidney 1.39E-07 2.87E-07 4.26E-07
Cadmium, diet NA NA NA Kidney 2.53E-06 1.61E-06 4.15E-06
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 3.89E-08 NA 3.89E-08
Chrysene 3.27E-12 6.78E-12 1.01E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 2.78E-05 NA 2.78E-05
Copper NA NA NA Gastrointestinal 3.35E-06 NA 3.35E-06
Dibenz(a,h)anthracene 5.75E-10 1.19E-09 1.77E-09 NA NA NA NA
Dieldrin 1.04E-11 1.66E-11 2.69E-11 Liver 3.03E-07 4.83E-07 7.86E-07
Indeno(1,2,3-cd)pyrene 1.45E-10 3.01E-10 4.47E-10 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.27E-05 NA 3.27E-05
Mercury, inorganic NA NA NA Immune 3.38E-06 NA 3.38E-06
Naphthalene NA NA NA Body Weight 4.80E-08 9.95E-08 1.48E-07
PCBs (non DLC) 9.43E-11 2.10E-10 3.05E-10 Eye, Nails, Immune 1.10E-04 2.45E-04 3.55E-04
PCBs, total 1.05E-10 2.34E-10 3.39E-10 Eye, Nails, Immune 1.22E-04 2.73E-04 3.96E-04
PCB-TEQ 2.54E-10 1.21E-10 3.75E-10 Reproductive, Developmental 5.63E-05 2.69E-05 8.33E-05
TCDD-TEQ 8.75E-11 4.18E-11 1.29E-10 Reproductive, Developmental 1.95E-05 9.30E-06 2.87E-05
Thallium NA NA NA Hair 1.58E-05 NA 1.58E-05
TPH C19-C40 NA NA NA Gastrointestinal 9.55E-07 1.52E-06 2.48E-06
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.18E-05 5.06E-05 8.24E-05
Trichloroethene 1.23E-15 NA 1.23E-15 Thyroid 1.25E-09 NA 1.25E-09
Vanadium NA NA NA Hair 5.27E-06 NA 5.27E-06

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 5.00E-09 9.79E-09 1.48E-08 3.13E-04 3.51E-04 6.64E-04
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.24E-09 9.89E-09 1.51E-08 3.57E-04 3.50E-04 7.07E-04

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 1.67E-08 7.94E-07 8.11E-07 2.57E-03 6.95E-02 7.20E-02
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.70E-08 8.03E-07 8.20E-07 2.62E-03 7.14E-02 7.40E-02
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TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 8.46E-07 7.85E-02

PCB-TEQ & PCBs (non DLC) (b) 8.56E-07 8.05E-02

River Mile 3-6

Total PCBs (a) 8.33E-07 7.51E-02

PCB-TEQ & PCBs (non DLC) (b) 8.43E-07 7.72E-02

River Mile 6-9

Total PCBs (a) 1.03E-06 1.21E-01

PCB-TEQ & PCBs (non DLC) (b) 1.04E-06 1.23E-01

River Mile 6-9 East Bank

Total PCBs (a) 1.13E-06 1.42E-01

PCB-TEQ & PCBs (non DLC) (b) 1.14E-06 1.45E-01

River Mile 9-12

Total PCBs (a) 8.76E-07 8.46E-02

PCB-TEQ & PCBs (non DLC) (b) 8.87E-07 8.67E-02

River Mile 12-15

Total PCBs (a) 8.30E-07 7.54E-02

PCB-TEQ & PCBs (non DLC) (b) 8.40E-07 7.74E-02

River Mile 15-17.4

Total PCBs (a) 8.25E-07 7.27E-02

PCB-TEQ & PCBs (non DLC) (b) 8.35E-07 7.47E-02
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TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.04E-04 1.60E-04 3.64E-04 Blood 2.04E-04 1.60E-04 3.64E-04

Body Weight 5.35E-08 1.11E-07 1.64E-07 Body Weight 5.35E-08 1.11E-07 1.64E-07

Developmental 4.59E-03 6.60E-02 7.06E-02 Developmental 4.74E-03 6.81E-02 7.29E-02

Eye 3.73E-04 4.49E-03 4.86E-03 Eye 3.55E-04 4.29E-03 4.65E-03

Gastrointestinal 9.45E-06 2.41E-06 1.19E-05 Gastrointestinal 9.45E-06 2.41E-06 1.19E-05

Hair 1.58E-04 8.47E-06 1.66E-04 Hair 1.58E-04 8.47E-06 1.66E-04

Immune 3.93E-04 4.49E-03 4.89E-03 Immune 3.75E-04 4.29E-03 4.67E-03

Kidney 5.85E-05 8.50E-05 1.43E-04 Kidney 5.85E-05 8.50E-05 1.43E-04

Liver 6.66E-05 2.58E-04 3.25E-04 Liver 6.66E-05 2.58E-04 3.25E-04

Mortality 1.52E-04 7.83E-05 2.30E-04 Mortality 1.52E-04 7.83E-05 2.30E-04

Nails 3.73E-04 4.49E-03 4.86E-03 Nails 3.55E-04 4.29E-03 4.65E-03

Neurological 4.88E-04 8.63E-04 1.35E-03 Neurological 4.88E-04 8.63E-04 1.35E-03

No effects observed 3.79E-07 1.32E-06 1.70E-06 No effects observed 3.79E-07 1.32E-06 1.70E-06

None reported 5.38E-06 0.00E+00 5.38E-06 None reported 5.38E-06 0.00E+00 5.38E-06

Reproductive 4.59E-03 6.60E-02 7.06E-02 Reproductive 4.74E-03 6.81E-02 7.29E-02

Skin 5.13E-04 7.27E-05 5.86E-04 Skin 5.13E-04 7.27E-05 5.86E-04

Thyroid 2.39E-04 8.06E-05 3.19E-04 Thyroid 2.39E-04 8.06E-05 3.19E-04

Vascular 5.13E-04 7.27E-05 5.86E-04 Vascular 5.13E-04 7.27E-05 5.86E-04

River Mile 
0-3
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TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.22E-04 1.77E-04 3.99E-04 Blood 2.22E-04 1.77E-04 3.99E-04

Body Weight 1.35E-07 2.79E-07 4.14E-07 Body Weight 1.35E-07 2.79E-07 4.14E-07

Developmental 2.55E-03 6.50E-02 6.76E-02 Developmental 2.67E-03 6.71E-02 6.98E-02

Eye 2.51E-04 4.22E-03 4.47E-03 Eye 2.38E-04 4.03E-03 4.27E-03

Gastrointestinal 1.15E-05 2.91E-06 1.44E-05 Gastrointestinal 1.15E-05 2.91E-06 1.44E-05

Hair 1.61E-04 8.47E-06 1.69E-04 Hair 1.61E-04 8.47E-06 1.69E-04

Immune 2.72E-04 4.22E-03 4.49E-03 Immune 2.59E-04 4.03E-03 4.29E-03

Kidney 7.31E-05 1.05E-04 1.78E-04 Kidney 7.31E-05 1.05E-04 1.78E-04

Liver 8.15E-05 2.82E-04 3.64E-04 Liver 8.15E-05 2.82E-04 3.64E-04

Mortality 1.60E-04 7.83E-05 2.38E-04 Mortality 1.60E-04 7.83E-05 2.38E-04

Nails 2.51E-04 4.22E-03 4.47E-03 Nails 2.38E-04 4.03E-03 4.27E-03

Neurological 4.97E-04 8.63E-04 1.36E-03 Neurological 4.97E-04 8.63E-04 1.36E-03

No effects observed 4.01E-07 1.32E-06 1.72E-06 No effects observed 4.01E-07 1.32E-06 1.72E-06

None reported 3.73E-06 0.00E+00 3.73E-06 None reported 3.73E-06 0.00E+00 3.73E-06

Reproductive 2.55E-03 6.50E-02 6.76E-02 Reproductive 2.67E-03 6.71E-02 6.98E-02

Skin 5.07E-04 6.81E-05 5.75E-04 Skin 5.07E-04 6.81E-05 5.75E-04

Thyroid 2.44E-04 8.06E-05 3.24E-04 Thyroid 2.44E-04 8.06E-05 3.24E-04

Vascular 5.07E-04 6.81E-05 5.75E-04 Vascular 5.07E-04 6.81E-05 5.75E-04

River Mile 
3-6
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TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.71E-04 2.58E-04 5.29E-04 Blood 2.71E-04 2.58E-04 5.29E-04

Body Weight 3.17E-07 6.56E-07 9.72E-07 Body Weight 3.17E-07 6.56E-07 9.72E-07

Developmental 3.20E-02 7.91E-02 1.11E-01 Developmental 3.22E-02 8.13E-02 1.14E-01

Eye 7.75E-04 5.39E-03 6.16E-03 Eye 7.37E-04 5.14E-03 5.88E-03

Gastrointestinal 1.72E-05 4.27E-06 2.15E-05 Gastrointestinal 1.72E-05 4.27E-06 2.15E-05

Hair 1.70E-04 8.47E-06 1.79E-04 Hair 1.70E-04 8.47E-06 1.79E-04

Immune 8.12E-04 5.39E-03 6.20E-03 Immune 7.74E-04 5.15E-03 5.92E-03

Kidney 1.32E-04 1.91E-04 3.23E-04 Kidney 1.32E-04 1.91E-04 3.23E-04

Liver 1.31E-04 3.61E-04 4.92E-04 Liver 1.31E-04 3.61E-04 4.92E-04

Mortality 1.57E-04 7.83E-05 2.36E-04 Mortality 1.57E-04 7.83E-05 2.36E-04

Nails 7.75E-04 5.39E-03 6.16E-03 Nails 7.37E-04 5.14E-03 5.88E-03

Neurological 5.12E-04 8.63E-04 1.37E-03 Neurological 5.12E-04 8.63E-04 1.37E-03

No effects observed 6.24E-07 1.32E-06 1.95E-06 No effects observed 6.24E-07 1.32E-06 1.95E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.20E-02 7.91E-02 1.11E-01 Reproductive 3.22E-02 8.13E-02 1.14E-01

Skin 5.25E-04 8.26E-05 6.08E-04 Skin 5.25E-04 8.26E-05 6.08E-04

Thyroid 2.41E-04 8.06E-05 3.22E-04 Thyroid 2.41E-04 8.06E-05 3.22E-04

Vascular 5.25E-04 8.26E-05 6.08E-04 Vascular 5.25E-04 8.26E-05 6.08E-04

River Mile 
6-9
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TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.08E-04 3.13E-04 6.21E-04 Blood 3.08E-04 3.13E-04 6.21E-04

Body Weight 6.14E-08 1.27E-07 1.89E-07 Body Weight 6.14E-08 1.27E-07 1.89E-07

Developmental 4.62E-02 8.59E-02 1.32E-01 Developmental 4.65E-02 8.81E-02 1.35E-01

Eye 1.00E-03 5.90E-03 6.90E-03 Eye 9.54E-04 5.63E-03 6.58E-03

Gastrointestinal 1.95E-05 5.57E-06 2.50E-05 Gastrointestinal 1.95E-05 5.57E-06 2.50E-05

Hair 1.82E-04 8.47E-06 1.90E-04 Hair 1.82E-04 8.47E-06 1.90E-04

Immune 1.05E-03 5.90E-03 6.95E-03 Immune 1.00E-03 5.63E-03 6.63E-03

Kidney 1.74E-04 2.50E-04 4.24E-04 Kidney 1.74E-04 2.50E-04 4.24E-04

Liver 1.66E-04 4.18E-04 5.84E-04 Liver 1.66E-04 4.18E-04 5.84E-04

Mortality 1.60E-04 7.83E-05 2.38E-04 Mortality 1.60E-04 7.83E-05 2.38E-04

Nails 1.00E-03 5.90E-03 6.90E-03 Nails 9.54E-04 5.63E-03 6.58E-03

Neurological 5.07E-04 8.63E-04 1.37E-03 Neurological 5.07E-04 8.63E-04 1.37E-03

No effects observed 7.68E-07 1.32E-06 2.09E-06 No effects observed 7.68E-07 1.32E-06 2.09E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 4.62E-02 8.59E-02 1.32E-01 Reproductive 4.65E-02 8.81E-02 1.35E-01

Skin 5.37E-04 9.16E-05 6.28E-04 Skin 5.37E-04 9.16E-05 6.28E-04

Thyroid 2.43E-04 8.06E-05 3.23E-04 Thyroid 2.43E-04 8.06E-05 3.23E-04

Vascular 5.37E-04 9.16E-05 6.28E-04 Vascular 5.37E-04 9.16E-05 6.28E-04

River Mile 
6-9 East Bank
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TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.13E-04 1.65E-04 3.78E-04 Blood 2.13E-04 1.65E-04 3.78E-04

Body Weight 5.89E-08 1.22E-07 1.81E-07 Body Weight 5.89E-08 1.22E-07 1.81E-07

Developmental 8.47E-03 6.79E-02 7.63E-02 Developmental 8.66E-03 7.00E-02 7.87E-02

Eye 4.75E-04 4.72E-03 5.19E-03 Eye 4.53E-04 4.51E-03 4.96E-03

Gastrointestinal 1.00E-05 2.47E-06 1.25E-05 Gastrointestinal 1.00E-05 2.47E-06 1.25E-05

Hair 1.51E-04 8.47E-06 1.60E-04 Hair 1.51E-04 8.47E-06 1.60E-04

Immune 4.98E-04 4.72E-03 5.22E-03 Immune 4.76E-04 4.51E-03 4.99E-03

Kidney 6.62E-05 9.28E-05 1.59E-04 Kidney 6.62E-05 9.28E-05 1.59E-04

Liver 7.33E-05 2.69E-04 3.42E-04 Liver 7.33E-05 2.69E-04 3.42E-04

Mortality 1.58E-04 7.83E-05 2.36E-04 Mortality 1.58E-04 7.83E-05 2.36E-04

Nails 4.75E-04 4.72E-03 5.19E-03 Nails 4.53E-04 4.51E-03 4.96E-03

Neurological 5.01E-04 8.63E-04 1.36E-03 Neurological 5.01E-04 8.63E-04 1.36E-03

No effects observed 4.88E-07 1.32E-06 1.81E-06 No effects observed 4.88E-07 1.32E-06 1.81E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 8.47E-03 6.79E-02 7.63E-02 Reproductive 8.66E-03 7.00E-02 7.87E-02

Skin 5.11E-04 7.14E-05 5.83E-04 Skin 5.11E-04 7.14E-05 5.83E-04

Thyroid 2.30E-04 8.06E-05 3.10E-04 Thyroid 2.30E-04 8.06E-05 3.10E-04

Vascular 5.11E-04 7.14E-05 5.83E-04 Vascular 5.11E-04 7.14E-05 5.83E-04

River Mile 
9-12
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TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.92E-04 1.41E-04 3.34E-04 Blood 1.92E-04 1.41E-04 3.34E-04

Body Weight 3.86E-08 8.00E-08 1.19E-07 Body Weight 3.86E-08 8.00E-08 1.19E-07

Developmental 2.57E-03 6.50E-02 6.76E-02 Developmental 2.62E-03 6.71E-02 6.97E-02

Eye 7.17E-04 5.26E-03 5.97E-03 Eye 7.12E-04 5.09E-03 5.80E-03

Gastrointestinal 7.06E-06 2.07E-06 9.13E-06 Gastrointestinal 7.06E-06 2.07E-06 9.13E-06

Hair 1.39E-04 8.47E-06 1.47E-04 Hair 1.39E-04 8.47E-06 1.47E-04

Immune 7.33E-04 5.26E-03 5.99E-03 Immune 7.29E-04 5.09E-03 5.82E-03

Kidney 4.90E-05 6.75E-05 1.16E-04 Kidney 4.90E-05 6.75E-05 1.16E-04

Liver 5.50E-05 2.40E-04 2.95E-04 Liver 5.50E-05 2.40E-04 2.95E-04

Mortality 1.52E-04 7.83E-05 2.30E-04 Mortality 1.52E-04 7.83E-05 2.30E-04

Nails 7.17E-04 5.26E-03 5.97E-03 Nails 7.12E-04 5.09E-03 5.80E-03

Neurological 5.00E-04 8.63E-04 1.36E-03 Neurological 5.00E-04 8.63E-04 1.36E-03

No effects observed 3.12E-07 1.32E-06 1.63E-06 No effects observed 3.12E-07 1.32E-06 1.63E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.57E-03 6.50E-02 6.76E-02 Reproductive 2.62E-03 6.71E-02 6.97E-02

Skin 4.86E-04 5.13E-05 5.37E-04 Skin 4.86E-04 5.13E-05 5.37E-04

Thyroid 2.24E-04 8.06E-05 3.05E-04 Thyroid 2.24E-04 8.06E-05 3.05E-04

Vascular 4.86E-04 5.13E-05 5.37E-04 Vascular 4.86E-04 5.13E-05 5.37E-04

River Mile 
12-15
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TABLE 9.33.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER TEEN - ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  14 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.01E-04 1.30E-04 3.31E-04 Blood 2.01E-04 1.30E-04 3.31E-04

Body Weight 4.80E-08 9.95E-08 1.48E-07 Body Weight 4.80E-08 9.95E-08 1.48E-07

Developmental 1.14E-03 6.44E-02 6.55E-02 Developmental 1.25E-03 6.65E-02 6.77E-02

Eye 2.22E-04 4.15E-03 4.37E-03 Eye 2.05E-04 3.95E-03 4.16E-03

Gastrointestinal 4.31E-06 1.52E-06 5.83E-06 Gastrointestinal 4.31E-06 1.52E-06 5.83E-06

Hair 1.27E-04 8.47E-06 1.36E-04 Hair 1.27E-04 8.47E-06 1.36E-04

Immune 2.27E-04 4.16E-03 4.38E-03 Immune 2.10E-04 3.96E-03 4.17E-03

Kidney 3.59E-05 5.25E-05 8.84E-05 Kidney 3.59E-05 5.25E-05 8.84E-05

Liver 4.69E-05 2.27E-04 2.74E-04 Liver 4.69E-05 2.27E-04 2.74E-04

Mortality 1.68E-04 7.83E-05 2.46E-04 Mortality 1.68E-04 7.83E-05 2.46E-04

Nails 2.22E-04 4.15E-03 4.37E-03 Nails 2.05E-04 3.95E-03 4.16E-03

Neurological 4.75E-04 8.63E-04 1.34E-03 Neurological 4.75E-04 8.63E-04 1.34E-03

No effects observed 2.55E-07 1.32E-06 1.58E-06 No effects observed 2.55E-07 1.32E-06 1.58E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.14E-03 6.44E-02 6.55E-02 Reproductive 1.25E-03 6.65E-02 6.77E-02

Skin 4.86E-04 5.13E-05 5.37E-04 Skin 4.86E-04 5.13E-05 5.37E-04

Thyroid 2.07E-04 8.06E-05 2.87E-04 Thyroid 2.07E-04 8.06E-05 2.87E-04

Vascular 4.86E-04 5.13E-05 5.37E-04 Vascular 4.86E-04 5.13E-05 5.37E-04

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM0-3

Surface Aluminum NA NA NA Neurological 3.94E-05 NA 3.94E-05
Sediment Antimony NA NA NA Mortality, Blood 7.33E-06 NA 7.33E-06

Arsenic, total 4.24E-09 6.85E-09 1.11E-08 Skin, Vascular 7.33E-05 1.18E-04 1.92E-04
Benzene 1.36E-14 NA 1.36E-14 Immune 4.79E-10 NA 4.79E-10
Benzo(a)anthracene 8.68E-10 3.64E-09 4.51E-09 NA NA NA NA
Benzo(a)pyrene 1.18E-08 4.94E-08 6.12E-08 NA NA NA NA
Benzo(b)fluoranthene 1.19E-09 4.99E-09 6.18E-09 NA NA NA NA
Benzo(k)fluoranthene 6.56E-11 2.75E-10 3.41E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 4.88E-11 1.58E-10 2.07E-10 Liver 1.36E-06 4.38E-06 5.74E-06
C2-Benzanthracene/chrysenes 9.29E-12 3.90E-11 4.83E-11 Liver, Kidney 2.47E-07 1.04E-06 1.29E-06
Cadmium, diet NA NA NA Kidney 1.02E-05 1.32E-05 2.34E-05
Chromium, hexavalent 1.71E-09 NA 1.71E-09 None reported 8.88E-06 NA 8.88E-06
Chromium, total NA NA NA No effects observed 2.69E-07 NA 2.69E-07
Chrysene 1.17E-11 4.93E-11 6.10E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 9.90E-05 NA 9.90E-05
Copper NA NA NA Gastrointestinal 1.31E-05 NA 1.31E-05
Dibenz(a,h)anthracene 1.34E-09 5.62E-09 6.95E-09 NA NA NA NA
Dieldrin 5.72E-11 1.85E-10 2.42E-10 Liver 5.56E-07 1.80E-06 2.35E-06
Indeno(1,2,3-cd)pyrene 6.36E-10 2.67E-09 3.31E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.05E-05 NA 5.05E-05
Mercury, inorganic NA NA NA Immune 2.97E-05 NA 2.97E-05
Naphthalene NA NA NA Body Weight 8.84E-08 3.71E-07 4.59E-07
PCBs (non DLC) 1.11E-09 5.00E-09 6.10E-09 Eye, Nails, Immune 4.30E-04 1.94E-03 2.37E-03
PCBs, total 1.16E-09 5.26E-09 6.42E-09 Eye, Nails, Immune 4.52E-04 2.04E-03 2.50E-03
PCB-TEQ 2.15E-09 2.09E-09 4.24E-09 Reproductive, Developmental 1.59E-04 1.55E-04 3.14E-04
TCDD-TEQ 7.73E-08 7.49E-08 1.52E-07 Reproductive, Developmental 5.72E-03 5.55E-03 1.13E-02
Thallium NA NA NA Hair 6.51E-05 NA 6.51E-05
TPH C19-C40 NA NA NA Gastrointestinal 2.50E-06 8.08E-06 1.06E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 8.36E-05 2.70E-04 3.53E-04
Trichloroethene 4.25E-14 NA 4.25E-14 Thyroid 1.44E-08 NA 1.44E-08
Vanadium NA NA NA Hair 2.00E-05 NA 2.00E-05

RM0-3 Exposure Medium Total (Total PCBs) (a) 1.00E-07 1.54E-07 2.54E-07 6.68E-03 8.01E-03 1.47E-02
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.02E-07 1.56E-07 2.58E-07 6.82E-03 8.06E-03 1.49E-02

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM3-6
Surface Aluminum NA NA NA Neurological 4.08E-05 NA 4.08E-05

Sediment Antimony NA NA NA Mortality, Blood 2.09E-05 NA 2.09E-05
Arsenic, total 3.68E-09 5.95E-09 9.63E-09 Skin, Vascular 6.36E-05 1.03E-04 1.66E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.50E-09 6.29E-09 7.79E-09 NA NA NA NA
Benzo(a)pyrene 1.26E-08 5.29E-08 6.55E-08 NA NA NA NA
Benzo(b)fluoranthene 1.41E-09 5.93E-09 7.34E-09 NA NA NA NA
Benzo(k)fluoranthene 6.33E-11 2.66E-10 3.29E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.14E-10 1.02E-09 1.33E-09 Liver 8.73E-06 2.82E-05 3.69E-05
C2-Benzanthracene/chrysenes 3.63E-11 1.53E-10 1.89E-10 Liver, Kidney 9.67E-07 4.06E-06 5.03E-06
Cadmium, diet NA NA NA Kidney 1.68E-05 2.17E-05 3.85E-05
Chromium, hexavalent 1.19E-09 NA 1.19E-09 None reported 6.15E-06 NA 6.15E-06
Chromium, total NA NA NA No effects observed 3.06E-07 NA 3.06E-07
Chrysene 2.25E-11 9.46E-11 1.17E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 1.07E-04 NA 1.07E-04
Copper NA NA NA Gastrointestinal 1.59E-05 NA 1.59E-05
Dibenz(a,h)anthracene 1.31E-09 5.52E-09 6.84E-09 NA NA NA NA
Dieldrin 3.80E-11 1.23E-10 1.61E-10 Liver 3.70E-07 1.19E-06 1.56E-06
Indeno(1,2,3-cd)pyrene 7.46E-10 3.13E-09 3.88E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 6.52E-05 NA 6.52E-05
Mercury, inorganic NA NA NA Immune 3.17E-05 NA 3.17E-05
Naphthalene NA NA NA Body Weight 2.23E-07 9.35E-07 1.16E-06
PCBs (non DLC) 6.08E-10 2.75E-09 3.36E-09 Eye, Nails, Immune 2.36E-04 1.07E-03 1.30E-03
PCBs, total 6.43E-10 2.91E-09 3.55E-09 Eye, Nails, Immune 2.50E-04 1.13E-03 1.38E-03
PCB-TEQ 1.46E-09 1.41E-09 2.87E-09 Reproductive, Developmental 1.08E-04 1.05E-04 2.13E-04
TCDD-TEQ 3.20E-08 3.10E-08 6.29E-08 Reproductive, Developmental 2.37E-03 2.29E-03 4.66E-03
Thallium NA NA NA Hair 6.99E-05 NA 6.99E-05
TPH C19-C40 NA NA NA Gastrointestinal 3.01E-06 9.74E-06 1.27E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.00E-04 3.24E-04 4.24E-04
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 2.02E-05 NA 2.02E-05

RM3-6 Exposure Medium Total (Total PCBs) (a) 5.55E-08 1.15E-07 1.71E-07 3.19E-03 3.92E-03 7.11E-03
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.69E-08 1.17E-07 1.73E-07 3.28E-03 3.96E-03 7.25E-03
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TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9
Surface Aluminum NA NA NA Neurological 4.32E-05 NA 4.32E-05

Sediment Antimony NA NA NA Mortality, Blood 1.64E-05 NA 1.64E-05
Arsenic, total 5.43E-09 8.77E-09 1.42E-08 Skin, Vascular 9.38E-05 1.52E-04 2.45E-04
Benzene 6.30E-15 NA 6.30E-15 Immune 2.23E-10 NA 2.23E-10
Benzo(a)anthracene 1.05E-09 4.40E-09 5.45E-09 NA NA NA NA
Benzo(a)pyrene 1.58E-08 6.65E-08 8.24E-08 NA NA NA NA
Benzo(b)fluoranthene 1.96E-09 8.22E-09 1.02E-08 NA NA NA NA
Benzo(k)fluoranthene 6.85E-11 2.88E-10 3.56E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.73E-10 5.60E-10 7.33E-10 Liver 4.81E-06 1.55E-05 2.04E-05
C2-Benzanthracene/chrysenes 1.80E-11 7.55E-11 9.34E-11 Liver, Kidney 4.79E-07 2.01E-06 2.49E-06
Cadmium, diet NA NA NA Kidney 3.01E-05 3.89E-05 6.89E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 6.74E-07 NA 6.74E-07
Chrysene 1.46E-11 6.14E-11 7.60E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 1.03E-04 NA 1.03E-04
Copper NA NA NA Gastrointestinal 2.40E-05 NA 2.40E-05
Dibenz(a,h)anthracene 2.21E-09 9.26E-09 1.15E-08 NA NA NA NA
Dieldrin 1.57E-10 5.08E-10 6.65E-10 Liver 1.53E-06 4.93E-06 6.46E-06
Indeno(1,2,3-cd)pyrene 8.39E-10 3.52E-09 4.36E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 8.65E-05 NA 8.65E-05
Mercury, inorganic NA NA NA Immune 5.78E-05 NA 5.78E-05
Naphthalene NA NA NA Body Weight 5.22E-07 2.19E-06 2.72E-06
PCBs (non DLC) 2.73E-09 1.23E-08 1.51E-08 Eye, Nails, Immune 1.06E-03 4.79E-03 5.85E-03
PCBs, total 2.87E-09 1.30E-08 1.58E-08 Eye, Nails, Immune 1.11E-03 5.04E-03 6.16E-03
PCB-TEQ 5.08E-09 4.92E-09 1.00E-08 Reproductive, Developmental 3.76E-04 3.65E-04 7.41E-04
TCDD-TEQ 6.87E-07 6.66E-07 1.35E-06 Reproductive, Developmental 5.09E-02 4.93E-02 1.00E-01
Thallium NA NA NA Hair 7.88E-05 NA 7.88E-05
TPH C19-C40 NA NA NA Gastrointestinal 4.42E-06 1.43E-05 1.87E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.85E-04 5.97E-04 7.82E-04
Trichloroethene 1.01E-13 NA 1.01E-13 Thyroid 3.42E-08 NA 3.42E-08
Vanadium NA NA NA Hair 2.69E-05 NA 2.69E-05

RM6-9 Exposure Medium Total (Total PCBs) (a) 7.18E-07 7.81E-07 1.50E-06 5.28E-02 5.52E-02 1.08E-01
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7.22E-07 7.85E-07 1.51E-06 5.31E-02 5.53E-02 1.08E-01
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TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM6-9East
Surface Aluminum NA NA NA Neurological 4.49E-05 NA 4.49E-05

Sediment Antimony NA NA NA Mortality, Blood 2.10E-05 NA 2.10E-05
Arsenic, total 6.50E-09 1.05E-08 1.70E-08 Skin, Vascular 1.12E-04 1.81E-04 2.94E-04
Benzene 6.30E-15 NA 6.30E-15 Immune 2.23E-10 NA 2.23E-10
Benzo(a)anthracene 1.11E-09 4.64E-09 5.75E-09 NA NA NA NA
Benzo(a)pyrene 1.32E-08 5.55E-08 6.87E-08 NA NA NA NA
Benzo(b)fluoranthene 1.60E-09 6.74E-09 8.34E-09 NA NA NA NA
Benzo(k)fluoranthene 7.36E-11 3.09E-10 3.83E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.20E-10 7.11E-10 9.31E-10 Liver 6.11E-06 1.97E-05 2.59E-05
C2-Benzanthracene/chrysenes 1.38E-11 5.79E-11 7.17E-11 Liver, Kidney 3.67E-07 1.54E-06 1.91E-06
Cadmium, diet NA NA NA Kidney 4.18E-05 5.40E-05 9.58E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 9.11E-07 NA 9.11E-07
Chrysene 1.53E-11 6.41E-11 7.94E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 1.05E-04 NA 1.05E-04
Copper NA NA NA Gastrointestinal 2.64E-05 NA 2.64E-05
Dibenz(a,h)anthracene 1.58E-09 6.63E-09 8.21E-09 NA NA NA NA
Dieldrin 2.30E-10 7.44E-10 9.75E-10 Liver 2.24E-06 7.24E-06 9.47E-06
Indeno(1,2,3-cd)pyrene 7.78E-10 3.27E-09 4.04E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 7.68E-05 NA 7.68E-05
Mercury, inorganic NA NA NA Immune 7.43E-05 NA 7.43E-05
Naphthalene NA NA NA Body Weight 1.01E-07 4.26E-07 5.27E-07
PCBs (non DLC) 3.65E-09 1.65E-08 2.01E-08 Eye, Nails, Immune 1.42E-03 6.41E-03 7.83E-03
PCBs, total 3.84E-09 1.73E-08 2.12E-08 Eye, Nails, Immune 1.49E-03 6.75E-03 8.24E-03
PCB-TEQ 5.30E-09 5.13E-09 1.04E-08 Reproductive, Developmental 3.92E-04 3.80E-04 7.73E-04
TCDD-TEQ 1.00E-06 9.73E-07 1.98E-06 Reproductive, Developmental 7.44E-02 7.21E-02 1.46E-01
Thallium NA NA NA Hair 8.70E-05 NA 8.70E-05
TPH C19-C40 NA NA NA Gastrointestinal 5.76E-06 1.86E-05 2.44E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 2.42E-04 7.81E-04 1.02E-03
Trichloroethene 7.09E-14 NA 7.09E-14 Thyroid 2.40E-08 NA 2.40E-08
Vanadium NA NA NA Hair 3.78E-05 NA 3.78E-05

RM6-9East Exposure Medium Total (Total PCBs) (a) 1.03E-06 1.08E-06 2.11E-06 7.67E-02 7.99E-02 1.57E-01
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.04E-06 1.08E-06 2.12E-06 7.71E-02 7.99E-02 1.57E-01

Page 4 of 15 AECOM

Final

July 2017



TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM9-12
Surface Aluminum NA NA NA Neurological 3.25E-05 NA 3.25E-05

Sediment Antimony NA NA NA Mortality, Blood 1.70E-05 NA 1.70E-05
Arsenic, total 4.08E-09 6.59E-09 1.07E-08 Skin, Vascular 7.05E-05 1.14E-04 1.84E-04
Benzene 8.23E-15 NA 8.23E-15 Immune 2.91E-10 NA 2.91E-10
Benzo(a)anthracene 1.58E-09 6.64E-09 8.22E-09 NA NA NA NA
Benzo(a)pyrene 1.71E-08 7.18E-08 8.89E-08 NA NA NA NA
Benzo(b)fluoranthene 2.14E-09 8.98E-09 1.11E-08 NA NA NA NA
Benzo(k)fluoranthene 1.01E-10 4.23E-10 5.23E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.68E-10 8.66E-10 1.13E-09 Liver 7.45E-06 2.41E-05 3.15E-05
C2-Benzanthracene/chrysenes 9.19E-12 3.86E-11 4.78E-11 Liver, Kidney 2.45E-07 1.03E-06 1.27E-06
Cadmium, diet NA NA NA Kidney 1.78E-05 2.30E-05 4.07E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.50E-07 NA 4.50E-07
Chrysene 1.40E-11 5.86E-11 7.25E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 8.41E-05 NA 8.41E-05
Copper NA NA NA Gastrointestinal 1.40E-05 NA 1.40E-05
Dibenz(a,h)anthracene 1.46E-09 6.13E-09 7.59E-09 NA NA NA NA
Dieldrin 5.30E-11 1.71E-10 2.24E-10 Liver 5.15E-07 1.66E-06 2.18E-06
Indeno(1,2,3-cd)pyrene 6.59E-10 2.77E-09 3.43E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 7.93E-05 NA 7.93E-05
Mercury, inorganic NA NA NA Immune 3.48E-05 NA 3.48E-05
Naphthalene NA NA NA Body Weight 9.73E-08 4.08E-07 5.06E-07
PCBs (non DLC) 1.52E-09 6.87E-09 8.39E-09 Eye, Nails, Immune 5.91E-04 2.67E-03 3.26E-03
PCBs, total 1.59E-09 7.21E-09 8.80E-09 Eye, Nails, Immune 6.20E-04 2.80E-03 3.42E-03
PCB-TEQ 3.10E-09 3.00E-09 6.10E-09 Reproductive, Developmental 2.29E-04 2.22E-04 4.52E-04
TCDD-TEQ 1.64E-07 1.59E-07 3.23E-07 Reproductive, Developmental 1.21E-02 1.18E-02 2.39E-02
Thallium NA NA NA Hair 5.55E-05 NA 5.55E-05
TPH C19-C40 NA NA NA Gastrointestinal 2.56E-06 8.26E-06 1.08E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 8.87E-05 2.87E-04 3.75E-04
Trichloroethene 1.22E-13 NA 1.22E-13 Thyroid 4.11E-08 NA 4.11E-08
Vanadium NA NA NA Hair 1.85E-05 NA 1.85E-05

RM9-12 Exposure Medium Total (Total PCBs) (a) 1.93E-07 2.70E-07 4.63E-07 1.33E-02 1.50E-02 2.83E-02
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.96E-07 2.73E-07 4.69E-07 1.35E-02 1.51E-02 2.86E-02
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TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM12-15
Surface Aluminum NA NA NA Neurological 2.78E-05 NA 2.78E-05

Sediment Antimony NA NA NA Mortality, Blood 7.49E-06 NA 7.49E-06
Arsenic, total 1.67E-09 2.69E-09 4.36E-09 Skin, Vascular 2.88E-05 4.66E-05 7.54E-05
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 8.26E-10 3.47E-09 4.30E-09 NA NA NA NA
Benzo(a)pyrene 9.77E-09 4.10E-08 5.08E-08 NA NA NA NA
Benzo(b)fluoranthene 1.21E-09 5.06E-09 6.27E-09 NA NA NA NA
Benzo(k)fluoranthene 5.56E-11 2.34E-10 2.89E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.97E-11 2.25E-10 2.95E-10 Liver 1.93E-06 6.25E-06 8.19E-06
C2-Benzanthracene/chrysenes 5.34E-12 2.24E-11 2.77E-11 Liver, Kidney 1.42E-07 5.97E-07 7.39E-07
Cadmium, diet NA NA NA Kidney 1.41E-05 1.82E-05 3.23E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 1.59E-07 NA 1.59E-07
Chrysene 1.16E-11 4.86E-11 6.02E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 7.48E-05 NA 7.48E-05
Copper NA NA NA Gastrointestinal 9.50E-06 NA 9.50E-06
Dibenz(a,h)anthracene 1.06E-09 4.44E-09 5.50E-09 NA NA NA NA
Dieldrin 4.84E-11 1.56E-10 2.05E-10 Liver 4.71E-07 1.52E-06 1.99E-06
Indeno(1,2,3-cd)pyrene 6.08E-10 2.55E-09 3.16E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 8.25E-05 NA 8.25E-05
Mercury, inorganic NA NA NA Immune 2.33E-05 NA 2.33E-05
Naphthalene NA NA NA Body Weight 6.37E-08 2.68E-07 3.31E-07
PCBs (non DLC) 1.29E-09 5.81E-09 7.10E-09 Eye, Nails, Immune 5.00E-04 2.26E-03 2.76E-03
PCBs, total 1.33E-09 6.03E-09 7.37E-09 Eye, Nails, Immune 5.19E-04 2.35E-03 2.87E-03
PCB-TEQ 1.27E-09 1.24E-09 2.51E-09 Reproductive, Developmental 9.44E-05 9.15E-05 1.86E-04
TCDD-TEQ 3.10E-08 3.01E-08 6.11E-08 Reproductive, Developmental 2.30E-03 2.23E-03 4.53E-03
Thallium NA NA NA Hair 3.49E-05 NA 3.49E-05
TPH C19-C40 NA NA NA Gastrointestinal 2.15E-06 6.93E-06 9.08E-06
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.40E-05 2.07E-04 2.71E-04
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.85E-05 NA 1.85E-05

RM12-15 Exposure Medium Total (Total PCBs) (a) 4.77E-08 9.61E-08 1.44E-07 3.21E-03 4.86E-03 8.07E-03
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.89E-08 9.71E-08 1.46E-07 3.28E-03 4.87E-03 8.15E-03
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TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Accessible RM15-17.4
Surface Aluminum NA NA NA Neurological 1.48E-05 NA 1.48E-05

Sediment Antimony NA NA NA Mortality, Blood 3.32E-05 NA 3.32E-05
Arsenic, total 1.68E-09 2.71E-09 4.38E-09 Skin, Vascular 2.90E-05 4.68E-05 7.58E-05
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 1.34E-09 5.62E-09 6.95E-09 NA NA NA NA
Benzo(a)pyrene 1.55E-08 6.51E-08 8.06E-08 NA NA NA NA
Benzo(b)fluoranthene 1.55E-09 6.51E-09 8.06E-09 NA NA NA NA
Benzo(k)fluoranthene 7.01E-11 2.94E-10 3.64E-10 NA NA NA NA
Bis(2-ethylhexyl) phthalate 6.23E-12 2.01E-11 2.63E-11 Liver 1.73E-07 5.59E-07 7.32E-07
C2-Benzanthracene/chrysenes 8.58E-12 3.60E-11 4.46E-11 Liver, Kidney 2.29E-07 9.60E-07 1.19E-06
Cadmium, diet NA NA NA Kidney 4.18E-06 5.40E-06 9.58E-06
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 6.42E-08 NA 6.42E-08
Chrysene 1.62E-11 6.80E-11 8.42E-11 NA NA NA NA
Cobalt NA NA NA Thyroid 4.59E-05 NA 4.59E-05
Copper NA NA NA Gastrointestinal 5.53E-06 NA 5.53E-06
Dibenz(a,h)anthracene 2.85E-09 1.20E-08 1.48E-08 NA NA NA NA
Dieldrin 5.14E-11 1.66E-10 2.18E-10 Liver 5.00E-07 1.62E-06 2.12E-06
Indeno(1,2,3-cd)pyrene 7.20E-10 3.02E-09 3.74E-09 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.39E-05 NA 5.39E-05
Mercury, inorganic NA NA NA Immune 5.57E-06 NA 5.57E-06
Naphthalene NA NA NA Body Weight 7.93E-08 3.33E-07 4.12E-07
PCBs (non DLC) 4.67E-10 2.11E-09 2.58E-09 Eye, Nails, Immune 1.82E-04 8.21E-04 1.00E-03
PCBs, total 5.20E-10 2.35E-09 2.87E-09 Eye, Nails, Immune 2.02E-04 9.14E-04 1.12E-03
PCB-TEQ 1.25E-09 1.22E-09 2.47E-09 Reproductive, Developmental 9.30E-05 9.01E-05 1.83E-04
TCDD-TEQ 4.33E-10 4.20E-10 8.53E-10 Reproductive, Developmental 3.21E-05 3.11E-05 6.32E-05
Thallium NA NA NA Hair 2.61E-05 NA 2.61E-05
TPH C19-C40 NA NA NA Gastrointestinal 1.58E-06 5.09E-06 6.66E-06
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.24E-05 1.69E-04 2.22E-04
Trichloroethene 6.08E-15 NA 6.08E-15 Thyroid 2.05E-09 NA 2.05E-09
Vanadium NA NA NA Hair 8.70E-06 NA 8.70E-06

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 2.47E-08 9.82E-08 1.23E-07 5.16E-04 1.17E-03 1.69E-03
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.59E-08 9.92E-08 1.25E-07 5.88E-04 1.17E-03 1.76E-03

Sitewide Surface Water (c) Exposure Medium Total (Total PCBs) (a) 2.89E-08 4.21E-06 4.24E-06 1.48E-03 1.23E-01 1.24E-01
Sitewide Surface Water (c) Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.93E-08 4.26E-06 4.29E-06 1.51E-03 1.26E-01 1.28E-01
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TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 4.49E-06 1.39E-01

PCB-TEQ & PCBs (non DLC) (b) 4.55E-06 1.43E-01

River Mile 3-6

Total PCBs (a) 4.41E-06 1.31E-01

PCB-TEQ & PCBs (non DLC) (b) 4.46E-06 1.35E-01

River Mile 6-9

Total PCBs (a) 5.74E-06 2.32E-01

PCB-TEQ & PCBs (non DLC) (b) 5.80E-06 2.36E-01

River Mile 6-9 East Bank

Total PCBs (a) 6.35E-06 2.81E-01

PCB-TEQ & PCBs (non DLC) (b) 6.41E-06 2.85E-01

River Mile 9-12

Total PCBs (a) 4.70E-06 1.53E-01

PCB-TEQ & PCBs (non DLC) (b) 4.76E-06 1.56E-01

River Mile 12-15

Total PCBs (a) 4.38E-06 1.32E-01

PCB-TEQ & PCBs (non DLC) (b) 4.43E-06 1.36E-01

River Mile 15-17.4

Total PCBs (a) 4.36E-06 1.26E-01

PCB-TEQ & PCBs (non DLC) (b) 4.41E-06 1.29E-01
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TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.77E-04 4.11E-04 5.87E-04 Blood 1.77E-04 4.11E-04 5.87E-04

Body Weight 8.84E-08 3.71E-07 4.59E-07 Body Weight 8.84E-08 3.71E-07 4.59E-07

Developmental 6.37E-03 1.19E-01 1.26E-01 Developmental 6.56E-03 1.23E-01 1.30E-01

Eye 5.09E-04 8.90E-03 9.41E-03 Eye 4.84E-04 8.50E-03 8.98E-03

Gastrointestinal 1.56E-05 8.08E-06 2.37E-05 Gastrointestinal 1.56E-05 8.08E-06 2.37E-05

Hair 1.46E-04 1.50E-05 1.61E-04 Hair 1.46E-04 1.50E-05 1.61E-04

Immune 5.40E-04 8.91E-03 9.45E-03 Immune 5.15E-04 8.51E-03 9.02E-03

Kidney 9.49E-05 2.84E-04 3.79E-04 Kidney 9.49E-05 2.84E-04 3.79E-04

Liver 9.41E-05 5.87E-04 6.82E-04 Liver 9.41E-05 5.87E-04 6.82E-04

Mortality 9.22E-05 1.38E-04 2.31E-04 Mortality 9.22E-05 1.38E-04 2.31E-04

Nails 5.09E-04 8.90E-03 9.41E-03 Nails 4.84E-04 8.50E-03 8.98E-03

Neurological 3.39E-04 1.53E-03 1.86E-03 Neurological 3.39E-04 1.53E-03 1.86E-03

No effects observed 3.94E-07 2.34E-06 2.73E-06 No effects observed 3.94E-07 2.34E-06 2.73E-06

None reported 8.88E-06 0.00E+00 8.88E-06 None reported 8.88E-06 0.00E+00 8.88E-06

Reproductive 6.37E-03 1.19E-01 1.26E-01 Reproductive 6.56E-03 1.23E-01 1.30E-01

Skin 3.43E-04 1.84E-04 5.27E-04 Skin 3.43E-04 1.84E-04 5.27E-04

Thyroid 2.02E-04 1.42E-04 3.44E-04 Thyroid 2.02E-04 1.42E-04 3.44E-04

Vascular 3.43E-04 1.84E-04 5.27E-04 Vascular 3.43E-04 1.84E-04 5.27E-04

River Mile 
0-3
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TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.07E-04 4.65E-04 6.72E-04 Blood 2.07E-04 4.65E-04 6.72E-04

Body Weight 2.23E-07 9.35E-07 1.16E-06 Body Weight 2.23E-07 9.35E-07 1.16E-06

Developmental 3.01E-03 1.16E-01 1.19E-01 Developmental 3.15E-03 1.20E-01 1.23E-01

Eye 3.07E-04 7.99E-03 8.30E-03 Eye 2.91E-04 7.63E-03 7.92E-03

Gastrointestinal 1.89E-05 9.74E-06 2.87E-05 Gastrointestinal 1.89E-05 9.74E-06 2.87E-05

Hair 1.51E-04 1.50E-05 1.66E-04 Hair 1.51E-04 1.50E-05 1.66E-04

Immune 3.40E-04 8.00E-03 8.34E-03 Immune 3.24E-04 7.63E-03 7.96E-03

Kidney 1.19E-04 3.50E-04 4.69E-04 Kidney 1.19E-04 3.50E-04 4.69E-04

Liver 1.19E-04 6.68E-04 7.87E-04 Liver 1.19E-04 6.68E-04 7.87E-04

Mortality 1.06E-04 1.38E-04 2.44E-04 Mortality 1.06E-04 1.38E-04 2.44E-04

Nails 3.07E-04 7.99E-03 8.30E-03 Nails 2.91E-04 7.63E-03 7.92E-03

Neurological 3.55E-04 1.53E-03 1.88E-03 Neurological 3.55E-04 1.53E-03 1.88E-03

No effects observed 4.30E-07 2.34E-06 2.77E-06 No effects observed 4.30E-07 2.34E-06 2.77E-06

None reported 6.15E-06 0.00E+00 6.15E-06 None reported 6.15E-06 0.00E+00 6.15E-06

Reproductive 3.01E-03 1.16E-01 1.19E-01 Reproductive 3.15E-03 1.20E-01 1.23E-01

Skin 3.33E-04 1.69E-04 5.02E-04 Skin 3.33E-04 1.69E-04 5.02E-04

Thyroid 2.10E-04 1.42E-04 3.52E-04 Thyroid 2.10E-04 1.42E-04 3.52E-04

Vascular 3.33E-04 1.69E-04 5.02E-04 Vascular 3.33E-04 1.69E-04 5.02E-04

River Mile 
3-6
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TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 2.87E-04 7.38E-04 1.03E-03 Blood 2.87E-04 7.38E-04 1.03E-03

Body Weight 5.22E-07 2.19E-06 2.72E-06 Body Weight 5.22E-07 2.19E-06 2.72E-06

Developmental 5.15E-02 1.63E-01 2.15E-01 Developmental 5.19E-02 1.67E-01 2.19E-01

Eye 1.17E-03 1.19E-02 1.31E-02 Eye 1.11E-03 1.14E-02 1.25E-02

Gastrointestinal 2.84E-05 1.43E-05 4.27E-05 Gastrointestinal 2.84E-05 1.43E-05 4.27E-05

Hair 1.67E-04 1.50E-05 1.82E-04 Hair 1.67E-04 1.50E-05 1.82E-04

Immune 1.23E-03 1.19E-02 1.31E-02 Immune 1.17E-03 1.14E-02 1.25E-02

Kidney 2.16E-04 6.38E-04 8.55E-04 Kidney 2.16E-04 6.38E-04 8.55E-04

Liver 2.00E-04 9.30E-04 1.13E-03 Liver 2.00E-04 9.30E-04 1.13E-03

Mortality 1.01E-04 1.38E-04 2.40E-04 Mortality 1.01E-04 1.38E-04 2.40E-04

Nails 1.17E-03 1.19E-02 1.31E-02 Nails 1.11E-03 1.14E-02 1.25E-02

Neurological 3.79E-04 1.53E-03 1.90E-03 Neurological 3.79E-04 1.53E-03 1.90E-03

No effects observed 7.98E-07 2.34E-06 3.14E-06 No effects observed 7.98E-07 2.34E-06 3.14E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 5.15E-02 1.63E-01 2.15E-01 Reproductive 5.19E-02 1.67E-01 2.19E-01

Skin 3.64E-04 2.18E-04 5.81E-04 Skin 3.64E-04 2.18E-04 5.81E-04

Thyroid 2.06E-04 1.42E-04 3.49E-04 Thyroid 2.06E-04 1.42E-04 3.49E-04

Vascular 3.64E-04 2.18E-04 5.81E-04 Vascular 3.64E-04 2.18E-04 5.81E-04

River Mile 
6-9
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TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 3.48E-04 9.22E-04 1.27E-03 Blood 3.48E-04 9.22E-04 1.27E-03

Body Weight 1.01E-07 4.26E-07 5.27E-07 Body Weight 1.01E-07 4.26E-07 5.27E-07

Developmental 7.50E-02 1.86E-01 2.61E-01 Developmental 7.54E-02 1.90E-01 2.65E-01

Eye 1.55E-03 1.36E-02 1.52E-02 Eye 1.47E-03 1.30E-02 1.44E-02

Gastrointestinal 3.21E-05 1.86E-05 5.08E-05 Gastrointestinal 3.21E-05 1.86E-05 5.08E-05

Hair 1.86E-04 1.50E-05 2.01E-04 Hair 1.86E-04 1.50E-05 2.01E-04

Immune 1.62E-03 1.36E-02 1.52E-02 Immune 1.55E-03 1.30E-02 1.45E-02

Kidney 2.85E-04 8.37E-04 1.12E-03 Kidney 2.85E-04 8.37E-04 1.12E-03

Liver 2.59E-04 1.12E-03 1.38E-03 Liver 2.59E-04 1.12E-03 1.38E-03

Mortality 1.06E-04 1.38E-04 2.44E-04 Mortality 1.06E-04 1.38E-04 2.44E-04

Nails 1.55E-03 1.36E-02 1.52E-02 Nails 1.47E-03 1.30E-02 1.44E-02

Neurological 3.71E-04 1.53E-03 1.90E-03 Neurological 3.71E-04 1.53E-03 1.90E-03

No effects observed 1.04E-06 2.34E-06 3.37E-06 No effects observed 1.04E-06 2.34E-06 3.37E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 7.50E-02 1.86E-01 2.61E-01 Reproductive 7.54E-02 1.90E-01 2.65E-01

Skin 3.82E-04 2.47E-04 6.29E-04 Skin 3.82E-04 2.47E-04 6.29E-04

Thyroid 2.08E-04 1.42E-04 3.51E-04 Thyroid 2.08E-04 1.42E-04 3.51E-04

Vascular 3.82E-04 2.47E-04 6.29E-04 Vascular 3.82E-04 2.47E-04 6.29E-04

River Mile 
6-9 East Bank
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TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.91E-04 4.27E-04 6.19E-04 Blood 1.91E-04 4.27E-04 6.19E-04

Body Weight 9.73E-08 4.08E-07 5.06E-07 Body Weight 9.73E-08 4.08E-07 5.06E-07

Developmental 1.28E-02 1.26E-01 1.38E-01 Developmental 1.30E-02 1.29E-01 1.42E-01

Eye 6.77E-04 9.66E-03 1.03E-02 Eye 6.45E-04 9.23E-03 9.87E-03

Gastrointestinal 1.65E-05 8.26E-06 2.48E-05 Gastrointestinal 1.65E-05 8.26E-06 2.48E-05

Hair 1.35E-04 1.50E-05 1.50E-04 Hair 1.35E-04 1.50E-05 1.50E-04

Immune 7.13E-04 9.67E-03 1.04E-02 Immune 6.81E-04 9.23E-03 9.92E-03

Kidney 1.08E-04 3.11E-04 4.18E-04 Kidney 1.08E-04 3.11E-04 4.18E-04

Liver 1.05E-04 6.24E-04 7.29E-04 Liver 1.05E-04 6.24E-04 7.29E-04

Mortality 1.02E-04 1.38E-04 2.40E-04 Mortality 1.02E-04 1.38E-04 2.40E-04

Nails 6.77E-04 9.66E-03 1.03E-02 Nails 6.45E-04 9.23E-03 9.87E-03

Neurological 3.61E-04 1.53E-03 1.89E-03 Neurological 3.61E-04 1.53E-03 1.89E-03

No effects observed 5.74E-07 2.34E-06 2.91E-06 No effects observed 5.74E-07 2.34E-06 2.91E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.28E-02 1.26E-01 1.38E-01 Reproductive 1.30E-02 1.29E-01 1.42E-01

Skin 3.40E-04 1.80E-04 5.20E-04 Skin 3.40E-04 1.80E-04 5.20E-04

Thyroid 1.87E-04 1.42E-04 3.30E-04 Thyroid 1.87E-04 1.42E-04 3.30E-04

Vascular 3.40E-04 1.80E-04 5.20E-04 Vascular 3.40E-04 1.80E-04 5.20E-04

River Mile 
9-12
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TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.57E-04 3.48E-04 5.05E-04 Blood 1.57E-04 3.48E-04 5.05E-04

Body Weight 6.37E-08 2.68E-07 3.31E-07 Body Weight 6.37E-08 2.68E-07 3.31E-07

Developmental 3.04E-03 1.16E-01 1.19E-01 Developmental 3.07E-03 1.20E-01 1.23E-01

Eye 1.08E-03 1.15E-02 1.25E-02 Eye 1.07E-03 1.12E-02 1.22E-02

Gastrointestinal 1.16E-05 6.93E-06 1.86E-05 Gastrointestinal 1.16E-05 6.93E-06 1.86E-05

Hair 1.15E-04 1.50E-05 1.30E-04 Hair 1.15E-04 1.50E-05 1.30E-04

Immune 1.10E-03 1.15E-02 1.26E-02 Immune 1.10E-03 1.12E-02 1.23E-02

Kidney 7.92E-05 2.26E-04 3.05E-04 Kidney 7.92E-05 2.26E-04 3.05E-04

Liver 7.50E-05 5.25E-04 6.00E-04 Liver 7.50E-05 5.25E-04 6.00E-04

Mortality 9.23E-05 1.38E-04 2.31E-04 Mortality 9.23E-05 1.38E-04 2.31E-04

Nails 1.08E-03 1.15E-02 1.25E-02 Nails 1.07E-03 1.12E-02 1.22E-02

Neurological 3.60E-04 1.53E-03 1.89E-03 Neurological 3.60E-04 1.53E-03 1.89E-03

No effects observed 2.83E-07 2.34E-06 2.62E-06 No effects observed 2.83E-07 2.34E-06 2.62E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.04E-03 1.16E-01 1.19E-01 Reproductive 3.07E-03 1.20E-01 1.23E-01

Skin 2.99E-04 1.13E-04 4.11E-04 Skin 2.99E-04 1.13E-04 4.11E-04

Thyroid 1.78E-04 1.42E-04 3.20E-04 Thyroid 1.78E-04 1.42E-04 3.20E-04

Vascular 2.99E-04 1.13E-04 4.11E-04 Vascular 2.99E-04 1.13E-04 4.11E-04

River Mile 
12-15
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TABLE 9.34.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - BOATER ADULT- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment and Surface Water (Total PCBs) (a) 

Summary of Target Organ HI, All Media, all COPCs

Sediment and Surface Water [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.71E-04 3.10E-04 4.81E-04 Blood 1.71E-04 3.10E-04 4.81E-04

Body Weight 7.93E-08 3.33E-07 4.12E-07 Body Weight 7.93E-08 3.33E-07 4.12E-07

Developmental 6.75E-04 1.14E-01 1.14E-01 Developmental 7.99E-04 1.18E-01 1.18E-01

Eye 2.59E-04 7.77E-03 8.03E-03 Eye 2.36E-04 7.38E-03 7.61E-03

Gastrointestinal 7.11E-06 5.09E-06 1.22E-05 Gastrointestinal 7.11E-06 5.09E-06 1.22E-05

Hair 9.60E-05 1.50E-05 1.11E-04 Hair 9.60E-05 1.50E-05 1.11E-04

Immune 2.66E-04 7.78E-03 8.04E-03 Immune 2.43E-04 7.38E-03 7.63E-03

Kidney 5.77E-05 1.76E-04 2.33E-04 Kidney 5.77E-05 1.76E-04 2.33E-04

Liver 6.17E-05 4.83E-04 5.44E-04 Liver 6.17E-05 4.83E-04 5.44E-04

Mortality 1.18E-04 1.38E-04 2.56E-04 Mortality 1.18E-04 1.38E-04 2.56E-04

Nails 2.59E-04 7.77E-03 8.03E-03 Nails 2.36E-04 7.38E-03 7.61E-03

Neurological 3.18E-04 1.53E-03 1.84E-03 Neurological 3.18E-04 1.53E-03 1.84E-03

No effects observed 1.88E-07 2.34E-06 2.53E-06 No effects observed 1.88E-07 2.34E-06 2.53E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 6.75E-04 1.14E-01 1.14E-01 Reproductive 7.99E-04 1.18E-01 1.18E-01

Skin 2.99E-04 1.13E-04 4.11E-04 Skin 2.99E-04 1.13E-04 4.11E-04

Thyroid 1.49E-04 1.42E-04 2.91E-04 Thyroid 1.49E-04 1.42E-04 2.91E-04

Vascular 2.99E-04 1.13E-04 4.11E-04 Vascular 2.99E-04 1.13E-04 4.11E-04

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

(c) Surface water risks/hazards are only evaluated on a sitewide basis; refer to the sitewide version of this table for a breakdown of surface water risks/hazards by chemical.

River Mile 
15-17.4

Page 15 of 15

Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.

AECOM

Final

July 2017



TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Sediment RM0-3

Aluminum NA NA NA Neurological 2.46E-04 NA 2.46E-04
Antimony NA NA NA Mortality, Blood 4.58E-05 NA 4.58E-05
Arsenic, total 2.06E-08 4.36E-08 6.42E-08 Skin, Vascular 4.58E-04 9.69E-04 1.43E-03
Benzene 6.59E-14 NA 6.59E-14 Immune 3.00E-09 NA 3.00E-09
Benzo(a)anthracene 4.22E-09 2.32E-08 2.74E-08 NA NA NA NA
Benzo(a)pyrene 5.72E-08 3.15E-07 3.72E-07 NA NA NA NA
Benzo(b)fluoranthene 5.78E-09 3.18E-08 3.76E-08 NA NA NA NA
Benzo(k)fluoranthene 3.19E-10 1.75E-09 2.07E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 2.37E-10 1.00E-09 1.24E-09 Liver 8.48E-06 3.59E-05 4.43E-05
C2-Benzanthracene/chrysenes 4.52E-11 2.48E-10 2.94E-10 Liver, Kidney 1.55E-06 8.51E-06 1.01E-05
Cadmium, diet NA NA NA Kidney 6.38E-05 1.08E-04 1.72E-04
Chromium, hexavalent 8.33E-09 NA 8.33E-09 None reported 5.55E-05 NA 5.55E-05
Chromium, total NA NA NA No effects observed 1.68E-06 NA 1.68E-06
Chrysene 5.70E-11 3.14E-10 3.71E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 6.19E-04 NA 6.19E-04
Copper NA NA NA Gastrointestinal 8.19E-05 NA 8.19E-05
Dibenz(a,h)anthracene 6.50E-09 3.58E-08 4.23E-08 NA NA NA NA
Dieldrin 2.78E-10 1.18E-09 1.46E-09 Liver 3.48E-06 1.47E-05 1.82E-05
Indeno(1,2,3-cd)pyrene 3.09E-09 1.70E-08 2.01E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.16E-04 NA 3.16E-04
Mercury, inorganic NA NA NA Immune 1.86E-04 NA 1.86E-04
Naphthalene NA NA NA Body Weight 5.52E-07 3.0E-06 3.59E-06
PCBs (non DLC) 5.37E-09 3.18E-08 3.72E-08 Eye, Nails, Immune 2.69E-03 1.6E-02 1.86E-02
PCBs, total 5.65E-09 3.35E-08 3.91E-08 Eye, Nails, Immune 2.83E-03 1.67E-02 1.96E-02
PCB-TEQ 1.05E-08 1.33E-08 2.38E-08 Reproductive, Developmental 9.97E-04 1.27E-03 2.26E-03
TCDD-TEQ 3.76E-07 4.77E-07 8.53E-07 Reproductive, Developmental 3.58E-02 4.5E-02 8.12E-02
Thallium NA NA NA Hair 4.07E-04 NA 4.07E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.56E-05 6.61E-05 8.18E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.22E-04 2.2E-03 2.73E-03
Trichloroethene 2.07E-13 NA 2.07E-13 Thyroid 8.99E-08 NA 8.99E-08
Vanadium NA NA NA Hair 1.25E-04 NA 1.25E-04

RM0-3 Exposure Medium Total (Total PCBs) (a) 4.88E-07 9.81E-07 1.47E-06 4.18E-02 6.56E-02 1.07E-01
RM0-3 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4.98E-07 9.93E-07 1.49E-06 4.26E-02 6.60E-02 1.09E-01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Sediment RM3-6
Aluminum NA NA NA Neurological 2.55E-04 NA 2.55E-04
Antimony NA NA NA Mortality, Blood 1.31E-04 NA 1.31E-04
Arsenic, total 1.79E-08 3.79E-08 5.58E-08 Skin, Vascular 3.98E-04 8.42E-04 1.24E-03
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 7.28E-09 4.01E-08 4.73E-08 NA NA NA NA
Benzo(a)pyrene 6.13E-08 3.37E-07 3.98E-07 NA NA NA NA
Benzo(b)fluoranthene 6.86E-09 3.77E-08 4.46E-08 NA NA NA NA
Benzo(k)fluoranthene 3.08E-10 1.69E-09 2.00E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.53E-09 6.47E-09 8.00E-09 Liver 5.46E-05 2.31E-04 2.86E-04
C2-Benzanthracene/chrysenes 1.77E-10 9.71E-10 1.15E-09 Liver, Kidney 6.05E-06 3.33E-05 3.93E-05
Cadmium, diet NA NA NA Kidney 1.05E-04 1.78E-04 2.82E-04
Chromium, hexavalent 5.77E-09 NA 5.77E-09 None reported 3.85E-05 NA 3.85E-05
Chromium, total NA NA NA No effects observed 1.91E-06 NA 1.91E-06
Chrysene 1.10E-10 6.03E-10 7.12E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 6.67E-04 NA 6.67E-04
Copper NA NA NA Gastrointestinal 9.95E-05 NA 9.95E-05
Dibenz(a,h)anthracene 6.39E-09 3.52E-08 4.16E-08 NA NA NA NA
Dieldrin 1.85E-10 7.83E-10 9.68E-10 Liver 2.31E-06 9.78E-06 1.21E-05
Indeno(1,2,3-cd)pyrene 3.63E-09 1.99E-08 2.36E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.08E-04 NA 4.08E-04
Mercury, inorganic NA NA NA Immune 1.98E-04 NA 1.98E-04
Naphthalene NA NA NA Body Weight 1.39E-06 7.7E-06 9.05E-06
PCBs (non DLC) 2.95E-09 1.75E-08 2.05E-08 Eye, Nails, Immune 1.48E-03 8.8E-03 1.02E-02
PCBs, total 3.13E-09 1.85E-08 2.16E-08 Eye, Nails, Immune 1.56E-03 9.26E-03 1.08E-02
PCB-TEQ 7.10E-09 9.01E-09 1.61E-08 Reproductive, Developmental 6.76E-04 8.58E-04 1.53E-03
TCDD-TEQ 1.55E-07 1.97E-07 3.53E-07 Reproductive, Developmental 1.48E-02 1.9E-02 3.36E-02
Thallium NA NA NA Hair 4.37E-04 NA 4.37E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.88E-05 7.97E-05 9.86E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 6.27E-04 2.7E-03 3.28E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.27E-04 NA 1.27E-04

RM3-6 Exposure Medium Total (Total PCBs) (a) 2.70E-07 7.34E-07 1.00E-06 1.99E-02 3.21E-02 5.20E-02
RM3-6 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.77E-07 7.42E-07 1.02E-06 2.05E-02 3.24E-02 5.30E-02
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TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Sediment RM6-9
Aluminum NA NA NA Neurological 2.70E-04 NA 2.70E-04
Antimony NA NA NA Mortality, Blood 1.03E-04 NA 1.03E-04
Arsenic, total 2.64E-08 5.58E-08 8.22E-08 Skin, Vascular 5.86E-04 1.24E-03 1.83E-03
Benzene 3.06E-14 NA 3.06E-14 Immune 1.39E-09 NA 1.39E-09
Benzo(a)anthracene 5.09E-09 2.80E-08 3.31E-08 NA NA NA NA
Benzo(a)pyrene 7.70E-08 4.24E-07 5.01E-07 NA NA NA NA
Benzo(b)fluoranthene 9.52E-09 5.24E-08 6.19E-08 NA NA NA NA
Benzo(k)fluoranthene 3.33E-10 1.83E-09 2.16E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 8.42E-10 3.56E-09 4.41E-09 Liver 3.01E-05 1.27E-04 1.57E-04
C2-Benzanthracene/chrysenes 8.73E-11 4.81E-10 5.68E-10 Liver, Kidney 2.99E-06 1.65E-05 1.94E-05
Cadmium, diet NA NA NA Kidney 1.88E-04 3.18E-04 5.06E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.21E-06 NA 4.21E-06
Chrysene 7.11E-11 3.91E-10 4.62E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 6.46E-04 NA 6.46E-04
Copper NA NA NA Gastrointestinal 1.50E-04 NA 1.50E-04
Dibenz(a,h)anthracene 1.07E-08 5.90E-08 6.97E-08 NA NA NA NA
Dieldrin 7.64E-10 3.23E-09 4.00E-09 Liver 9.55E-06 4.04E-05 4.99E-05
Indeno(1,2,3-cd)pyrene 4.08E-09 2.24E-08 2.65E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.40E-04 NA 5.40E-04
Mercury, inorganic NA NA NA Immune 3.61E-04 NA 3.61E-04
Naphthalene NA NA NA Body Weight 3.26E-06 1.8E-05 2.12E-05
PCBs (non DLC) 1.32E-08 7.85E-08 9.18E-08 Eye, Nails, Immune 6.62E-03 3.9E-02 4.59E-02
PCBs, total 1.39E-08 8.26E-08 9.65E-08 Eye, Nails, Immune 6.97E-03 4.13E-02 4.82E-02
PCB-TEQ 2.47E-08 3.13E-08 5.60E-08 Reproductive, Developmental 2.35E-03 2.99E-03 5.34E-03
TCDD-TEQ 3.34E-06 4.24E-06 7.58E-06 Reproductive, Developmental 3.18E-01 4.0E-01 7.22E-01
Thallium NA NA NA Hair 4.92E-04 NA 4.92E-04
TPH C19-C40 NA NA NA Gastrointestinal 2.76E-05 1.17E-04 1.44E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.16E-03 4.9E-03 6.05E-03
Trichloroethene 4.92E-13 NA 4.92E-13 Thyroid 2.14E-07 NA 2.14E-07
Vanadium NA NA NA Hair 1.68E-04 NA 1.68E-04

RM6-9 Exposure Medium Total (Total PCBs) (a) 3.49E-06 4.97E-06 8.46E-06 3.30E-01 4.52E-01 7.82E-01
RM6-9 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3.51E-06 5.00E-06 8.51E-06 3.32E-01 4.53E-01 7.85E-01
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TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Sediment RM6-9East
Aluminum NA NA NA Neurological 2.80E-04 NA 2.80E-04
Antimony NA NA NA Mortality, Blood 1.31E-04 NA 1.31E-04
Arsenic, total 3.16E-08 6.69E-08 9.84E-08 Skin, Vascular 7.02E-04 1.49E-03 2.19E-03
Benzene 3.06E-14 NA 3.06E-14 Immune 1.39E-09 NA 1.39E-09
Benzo(a)anthracene 5.38E-09 2.96E-08 3.49E-08 NA NA NA NA
Benzo(a)pyrene 6.42E-08 3.53E-07 4.18E-07 NA NA NA NA
Benzo(b)fluoranthene 7.80E-09 4.29E-08 5.07E-08 NA NA NA NA
Benzo(k)fluoranthene 3.58E-10 1.97E-09 2.33E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.07E-09 4.53E-09 5.60E-09 Liver 3.82E-05 1.62E-04 2.00E-04
C2-Benzanthracene/chrysenes 6.70E-11 3.69E-10 4.36E-10 Liver, Kidney 2.30E-06 1.26E-05 1.49E-05
Cadmium, diet NA NA NA Kidney 2.61E-04 4.42E-04 7.03E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 5.69E-06 NA 5.69E-06
Chrysene 7.42E-11 4.08E-10 4.83E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 6.58E-04 NA 6.58E-04
Copper NA NA NA Gastrointestinal 1.65E-04 NA 1.65E-04
Dibenz(a,h)anthracene 7.67E-09 4.22E-08 4.99E-08 NA NA NA NA
Dieldrin 1.12E-09 4.74E-09 5.86E-09 Liver 1.40E-05 5.92E-05 7.32E-05
Indeno(1,2,3-cd)pyrene 3.78E-09 2.08E-08 2.46E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.80E-04 NA 4.80E-04
Mercury, inorganic NA NA NA Immune 4.64E-04 NA 4.64E-04
Naphthalene NA NA NA Body Weight 6.34E-07 3.5E-06 4.12E-06
PCBs (non DLC) 1.77E-08 1.05E-07 1.23E-07 Eye, Nails, Immune 8.86E-03 5.3E-02 6.14E-02
PCBs, total 1.86E-08 1.10E-07 1.29E-07 Eye, Nails, Immune 9.32E-03 5.52E-02 6.46E-02
PCB-TEQ 2.57E-08 3.27E-08 5.84E-08 Reproductive, Developmental 2.45E-03 3.11E-03 5.57E-03
TCDD-TEQ 4.88E-06 6.20E-06 1.11E-05 Reproductive, Developmental 4.65E-01 5.9E-01 1.05E+00
Thallium NA NA NA Hair 5.44E-04 NA 5.44E-04
TPH C19-C40 NA NA NA Gastrointestinal 3.60E-05 1.52E-04 1.89E-04
TPH C9-C18 NA NA NA Liver, Kidney, Blood 1.51E-03 6.4E-03 7.91E-03
Trichloroethene 3.45E-13 NA 3.45E-13 Thyroid 1.50E-07 NA 1.50E-07
Vanadium NA NA NA Hair 2.37E-04 NA 2.37E-04

RM6-9East Exposure Medium Total (Total PCBs) (a) 5.02E-06 6.87E-06 1.19E-05 4.80E-01 6.54E-01 1.13E+00
RM6-9East Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5.05E-06 6.90E-06 1.19E-05 4.82E-01 6.54E-01 1.14E+00
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TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Sediment RM9-12
Aluminum NA NA NA Neurological 2.03E-04 NA 2.03E-04
Antimony NA NA NA Mortality, Blood 1.06E-04 NA 1.06E-04
Arsenic, total 1.98E-08 4.20E-08 6.18E-08 Skin, Vascular 4.41E-04 9.33E-04 1.37E-03
Benzene 4.00E-14 NA 4.00E-14 Immune 1.82E-09 NA 1.82E-09
Benzo(a)anthracene 7.69E-09 4.23E-08 5.00E-08 NA NA NA NA
Benzo(a)pyrene 8.31E-08 4.57E-07 5.40E-07 NA NA NA NA
Benzo(b)fluoranthene 1.04E-08 5.72E-08 6.76E-08 NA NA NA NA
Benzo(k)fluoranthene 4.89E-10 2.69E-09 3.18E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 1.30E-09 5.52E-09 6.82E-09 Liver 4.66E-05 1.97E-04 2.44E-04
C2-Benzanthracene/chrysenes 4.47E-11 2.46E-10 2.91E-10 Liver, Kidney 1.53E-06 8.42E-06 9.95E-06
Cadmium, diet NA NA NA Kidney 1.11E-04 1.88E-04 2.99E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 2.81E-06 NA 2.81E-06
Chrysene 6.78E-11 3.73E-10 4.41E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 5.26E-04 NA 5.26E-04
Copper NA NA NA Gastrointestinal 8.72E-05 NA 8.72E-05
Dibenz(a,h)anthracene 7.09E-09 3.90E-08 4.61E-08 NA NA NA NA
Dieldrin 2.58E-10 1.09E-09 1.35E-09 Liver 3.22E-06 1.36E-05 1.68E-05
Indeno(1,2,3-cd)pyrene 3.20E-09 1.76E-08 2.08E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 4.96E-04 NA 4.96E-04
Mercury, inorganic NA NA NA Immune 2.18E-04 NA 2.18E-04
Naphthalene NA NA NA Body Weight 6.08E-07 3.3E-06 3.95E-06
PCBs (non DLC) 7.38E-09 4.38E-08 5.11E-08 Eye, Nails, Immune 3.69E-03 2.2E-02 2.56E-02
PCBs, total 7.75E-09 4.59E-08 5.37E-08 Eye, Nails, Immune 3.87E-03 2.30E-02 2.68E-02
PCB-TEQ 1.51E-08 1.91E-08 3.42E-08 Reproductive, Developmental 1.43E-03 1.82E-03 3.25E-03
TCDD-TEQ 7.96E-07 1.01E-06 1.81E-06 Reproductive, Developmental 7.58E-02 9.6E-02 1.72E-01
Thallium NA NA NA Hair 3.47E-04 NA 3.47E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.60E-05 6.76E-05 8.36E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 5.54E-04 2.3E-03 2.90E-03
Trichloroethene 5.91E-13 NA 5.91E-13 Thyroid 2.57E-07 NA 2.57E-07
Vanadium NA NA NA Hair 1.16E-04 NA 1.16E-04

RM9-12 Exposure Medium Total (Total PCBs) (a) 9.37E-07 1.72E-06 2.66E-06 8.30E-02 1.23E-01 2.06E-01
RM9-12 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9.52E-07 1.74E-06 2.69E-06 8.42E-02 1.24E-01 2.08E-01
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TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Sediment RM12-15
Aluminum NA NA NA Neurological 1.74E-04 NA 1.74E-04
Antimony NA NA NA Mortality, Blood 4.68E-05 NA 4.68E-05
Arsenic, total 8.11E-09 1.72E-08 2.53E-08 Skin, Vascular 1.80E-04 3.81E-04 5.62E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 4.02E-09 2.21E-08 2.61E-08 NA NA NA NA
Benzo(a)pyrene 4.75E-08 2.61E-07 3.09E-07 NA NA NA NA
Benzo(b)fluoranthene 5.86E-09 3.22E-08 3.81E-08 NA NA NA NA
Benzo(k)fluoranthene 2.70E-10 1.49E-09 1.76E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.39E-10 1.43E-09 1.77E-09 Liver 1.21E-05 5.12E-05 6.33E-05
C2-Benzanthracene/chrysenes 2.59E-11 1.43E-10 1.69E-10 Liver, Kidney 8.88E-07 4.89E-06 5.78E-06
Cadmium, diet NA NA NA Kidney 8.82E-05 1.49E-04 2.37E-04
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 9.95E-07 NA 9.95E-07
Chrysene 5.63E-11 3.09E-10 3.66E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 4.67E-04 NA 4.67E-04
Copper NA NA NA Gastrointestinal 5.94E-05 NA 5.94E-05
Dibenz(a,h)anthracene 5.14E-09 2.83E-08 3.34E-08 NA NA NA NA
Dieldrin 2.35E-10 9.96E-10 1.23E-09 Liver 2.94E-06 1.24E-05 1.54E-05
Indeno(1,2,3-cd)pyrene 2.95E-09 1.62E-08 1.92E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 5.15E-04 NA 5.15E-04
Mercury, inorganic NA NA NA Immune 1.46E-04 NA 1.46E-04
Naphthalene NA NA NA Body Weight 3.98E-07 2.2E-06 2.59E-06
PCBs (non DLC) 6.25E-09 3.70E-08 4.33E-08 Eye, Nails, Immune 3.13E-03 1.9E-02 2.16E-02
PCBs, total 6.49E-09 3.84E-08 4.49E-08 Eye, Nails, Immune 3.24E-03 1.92E-02 2.25E-02
PCB-TEQ 6.20E-09 7.87E-09 1.41E-08 Reproductive, Developmental 5.90E-04 7.49E-04 1.34E-03
TCDD-TEQ 1.51E-07 1.92E-07 3.42E-07 Reproductive, Developmental 1.44E-02 1.8E-02 3.26E-02
Thallium NA NA NA Hair 2.18E-04 NA 2.18E-04
TPH C19-C40 NA NA NA Gastrointestinal 1.34E-05 5.68E-05 7.02E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 4.00E-04 1.7E-03 2.09E-03
Trichloroethene NA NA NA Thyroid NA NA NA
Vanadium NA NA NA Hair 1.16E-04 NA 1.16E-04

RM12-15 Exposure Medium Total (Total PCBs) (a) 2.32E-07 6.12E-07 8.44E-07 2.01E-02 3.98E-02 5.99E-02
RM12-15 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2.38E-07 6.18E-07 8.56E-07 2.05E-02 3.99E-02 6.04E-02
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TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment Sediment RM15-17.4
Aluminum NA NA NA Neurological 9.25E-05 NA 9.25E-05
Antimony NA NA NA Mortality, Blood 2.08E-04 NA 2.08E-04
Arsenic, total 8.15E-09 1.72E-08 2.54E-08 Skin, Vascular 1.81E-04 3.83E-04 5.64E-04
Benzene NA NA NA Immune NA NA NA
Benzo(a)anthracene 6.50E-09 3.58E-08 4.23E-08 NA NA NA NA
Benzo(a)pyrene 7.53E-08 4.14E-07 4.90E-07 NA NA NA NA
Benzo(b)fluoranthene 7.53E-09 4.14E-08 4.90E-08 NA NA NA NA
Benzo(k)fluoranthene 3.41E-10 1.87E-09 2.21E-09 NA NA NA NA
Bis(2-ethylhexyl) phthalate 3.03E-11 1.28E-10 1.58E-10 Liver 1.08E-06 4.57E-06 5.66E-06
C2-Benzanthracene/chrysenes 4.17E-11 2.30E-10 2.71E-10 Liver, Kidney 1.43E-06 7.86E-06 9.29E-06
Cadmium, diet NA NA NA Kidney 2.61E-05 4.42E-05 7.03E-05
Chromium, hexavalent NA NA NA None reported NA NA NA
Chromium, total NA NA NA No effects observed 4.01E-07 NA 4.01E-07
Chrysene 7.88E-11 4.33E-10 5.12E-10 NA NA NA NA
Cobalt NA NA NA Thyroid 2.87E-04 NA 2.87E-04
Copper NA NA NA Gastrointestinal 3.46E-05 NA 3.46E-05
Dibenz(a,h)anthracene 1.38E-08 7.62E-08 9.00E-08 NA NA NA NA
Dieldrin 2.50E-10 1.06E-09 1.31E-09 Liver 3.13E-06 1.32E-05 1.64E-05
Indeno(1,2,3-cd)pyrene 3.50E-09 1.93E-08 2.28E-08 NA NA NA NA
Manganese, nondiet NA NA NA Neurological 3.37E-04 NA 3.37E-04
Mercury, inorganic NA NA NA Immune 3.48E-05 NA 3.48E-05
Naphthalene NA NA NA Body Weight 4.96E-07 2.7E-06 3.22E-06
PCBs (non DLC) 2.27E-09 1.34E-08 1.57E-08 Eye, Nails, Immune 1.13E-03 6.7E-03 7.86E-03
PCBs, total 2.53E-09 1.50E-08 1.75E-08 Eye, Nails, Immune 1.26E-03 7.48E-03 8.75E-03
PCB-TEQ 6.10E-09 7.75E-09 1.38E-08 Reproductive, Developmental 5.81E-04 7.38E-04 1.32E-03
TCDD-TEQ 2.11E-09 2.67E-09 4.78E-09 Reproductive, Developmental 2.01E-04 2.5E-04 4.55E-04
Thallium NA NA NA Hair 1.63E-04 NA 1.63E-04
TPH C19-C40 NA NA NA Gastrointestinal 9.85E-06 4.17E-05 5.15E-05
TPH C9-C18 NA NA NA Liver, Kidney, Blood 3.27E-04 1.4E-03 1.71E-03
Trichloroethene 2.95E-14 NA 2.95E-14 Thyroid 1.28E-08 NA 1.28E-08
Vanadium NA NA NA Hair 5.44E-05 NA 5.44E-05

RM15-17.4 Exposure Medium Total (Total PCBs) (a) 1.20E-07 6.26E-07 7.46E-07 3.23E-03 9.62E-03 1.28E-02
RM15-17.4 Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1.26E-07 6.32E-07 7.58E-07 3.68E-03 9.60E-03 1.33E-02
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TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 0-3

Total PCBs (a) 1.47E-06 1.07E-01

PCB-TEQ & PCBs (non DLC) (b) 1.49E-06 1.09E-01

River Mile 3-6

Total PCBs (a) 1.00E-06 5.20E-02

PCB-TEQ & PCBs (non DLC) (b) 1.02E-06 5.30E-02

River Mile 6-9

Total PCBs (a) 8.46E-06 7.82E-01

PCB-TEQ & PCBs (non DLC) (b) 8.51E-06 7.85E-01

River Mile 6-9 East Bank

Total PCBs (a) 1.19E-05 1.13E+00

PCB-TEQ & PCBs (non DLC) (b) 1.19E-05 1.14E+00

River Mile 9-12

Total PCBs (a) 2.66E-06 2.06E-01

PCB-TEQ & PCBs (non DLC) (b) 2.69E-06 2.08E-01

River Mile 12-15

Total PCBs (a) 8.44E-07 5.99E-02

PCB-TEQ & PCBs (non DLC) (b) 8.56E-07 6.04E-02

River Mile 15-17.4

Total PCBs (a) 7.46E-07 1.28E-02

PCB-TEQ & PCBs (non DLC) (b) 7.58E-07 1.33E-02
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TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment  (Total PCBs) (a)

Summary of Target Organ HI, All Media, all COPCs

Sediment  [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 5.68E-04 2.21E-03 2.78E-03 Blood 5.68E-04 2.21E-03 2.78E-03

Body Weight 5.52E-07 3.04E-06 3.59E-06 Body Weight 5.52E-07 3.04E-06 3.59E-06

Developmental 3.58E-02 4.54E-02 8.12E-02 Developmental 3.68E-02 4.67E-02 8.35E-02

Eye 2.83E-03 1.67E-02 1.96E-02 Eye 2.69E-03 1.59E-02 1.86E-02

Gastrointestinal 9.75E-05 6.61E-05 1.64E-04 Gastrointestinal 9.75E-05 6.61E-05 1.64E-04

Hair 5.32E-04 0.00E+00 5.32E-04 Hair 5.32E-04 0.00E+00 5.32E-04

Immune 3.01E-03 1.67E-02 1.98E-02 Immune 2.87E-03 1.59E-02 1.88E-02

Kidney 5.88E-04 2.33E-03 2.91E-03 Kidney 5.88E-04 2.33E-03 2.91E-03

Liver 5.36E-04 2.27E-03 2.81E-03 Liver 5.36E-04 2.27E-03 2.81E-03

Mortality 4.58E-05 0.00E+00 4.58E-05 Mortality 4.58E-05 0.00E+00 4.58E-05

Nails 2.83E-03 1.67E-02 1.96E-02 Nails 2.69E-03 1.59E-02 1.86E-02

Neurological 5.62E-04 0.00E+00 5.62E-04 Neurological 5.62E-04 0.00E+00 5.62E-04

No effects observed 1.68E-06 0.00E+00 1.68E-06 No effects observed 1.68E-06 0.00E+00 1.68E-06

None reported 5.55E-05 0.00E+00 5.55E-05 None reported 5.55E-05 0.00E+00 5.55E-05

Reproductive 3.58E-02 4.54E-02 8.12E-02 Reproductive 3.68E-02 4.67E-02 8.35E-02

Skin 4.58E-04 9.69E-04 1.43E-03 Skin 4.58E-04 9.69E-04 1.43E-03

Thyroid 6.19E-04 0.00E+00 6.19E-04 Thyroid 6.19E-04 0.00E+00 6.19E-04

Vascular 4.58E-04 9.69E-04 1.43E-03 Vascular 4.58E-04 9.69E-04 1.43E-03

River Mile 
0-3
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TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment  (Total PCBs) (a)

Summary of Target Organ HI, All Media, all COPCs

Sediment  [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 7.58E-04 2.65E-03 3.41E-03 Blood 7.58E-04 2.65E-03 3.41E-03

Body Weight 1.39E-06 7.65E-06 9.05E-06 Body Weight 1.39E-06 7.65E-06 9.05E-06

Developmental 1.48E-02 1.88E-02 3.36E-02 Developmental 1.55E-02 1.96E-02 3.51E-02

Eye 1.56E-03 9.26E-03 1.08E-02 Eye 1.48E-03 8.75E-03 1.02E-02

Gastrointestinal 1.18E-04 7.97E-05 1.98E-04 Gastrointestinal 1.18E-04 7.97E-05 1.98E-04

Hair 5.63E-04 0.00E+00 5.63E-04 Hair 5.63E-04 0.00E+00 5.63E-04

Immune 1.76E-03 9.26E-03 1.10E-02 Immune 1.68E-03 8.75E-03 1.04E-02

Kidney 7.38E-04 2.87E-03 3.60E-03 Kidney 7.38E-04 2.87E-03 3.60E-03

Liver 6.90E-04 2.93E-03 3.62E-03 Liver 6.90E-04 2.93E-03 3.62E-03

Mortality 1.31E-04 0.00E+00 1.31E-04 Mortality 1.31E-04 0.00E+00 1.31E-04

Nails 1.56E-03 9.26E-03 1.08E-02 Nails 1.48E-03 8.75E-03 1.02E-02

Neurological 6.62E-04 0.00E+00 6.62E-04 Neurological 6.62E-04 0.00E+00 6.62E-04

No effects observed 1.91E-06 0.00E+00 1.91E-06 No effects observed 1.91E-06 0.00E+00 1.91E-06

None reported 3.85E-05 0.00E+00 3.85E-05 None reported 3.85E-05 0.00E+00 3.85E-05

Reproductive 1.48E-02 1.88E-02 3.36E-02 Reproductive 1.55E-02 1.96E-02 3.51E-02

Skin 3.98E-04 8.42E-04 1.24E-03 Skin 3.98E-04 8.42E-04 1.24E-03

Thyroid 6.67E-04 0.00E+00 6.67E-04 Thyroid 6.67E-04 0.00E+00 6.67E-04

Vascular 3.98E-04 8.42E-04 1.24E-03 Vascular 3.98E-04 8.42E-04 1.24E-03

River Mile 
3-6
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TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment  (Total PCBs) (a)

Summary of Target Organ HI, All Media, all COPCs

Sediment  [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.26E-03 4.89E-03 6.15E-03 Blood 1.26E-03 4.89E-03 6.15E-03

Body Weight 3.26E-06 1.80E-05 2.12E-05 Body Weight 3.26E-06 1.80E-05 2.12E-05

Developmental 3.18E-01 4.04E-01 7.22E-01 Developmental 3.20E-01 4.07E-01 7.27E-01

Eye 6.97E-03 4.13E-02 4.82E-02 Eye 6.62E-03 3.93E-02 4.59E-02

Gastrointestinal 1.77E-04 1.17E-04 2.94E-04 Gastrointestinal 1.77E-04 1.17E-04 2.94E-04

Hair 6.60E-04 0.00E+00 6.60E-04 Hair 6.60E-04 0.00E+00 6.60E-04

Immune 7.33E-03 4.13E-02 4.86E-02 Immune 6.99E-03 3.93E-02 4.62E-02

Kidney 1.35E-03 5.23E-03 6.57E-03 Kidney 1.35E-03 5.23E-03 6.57E-03

Liver 1.20E-03 5.08E-03 6.27E-03 Liver 1.20E-03 5.08E-03 6.27E-03

Mortality 1.03E-04 0.00E+00 1.03E-04 Mortality 1.03E-04 0.00E+00 1.03E-04

Nails 6.97E-03 4.13E-02 4.82E-02 Nails 6.62E-03 3.93E-02 4.59E-02

Neurological 8.10E-04 0.00E+00 8.10E-04 Neurological 8.10E-04 0.00E+00 8.10E-04

No effects observed 4.21E-06 0.00E+00 4.21E-06 No effects observed 4.21E-06 0.00E+00 4.21E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 3.18E-01 4.04E-01 7.22E-01 Reproductive 3.20E-01 4.07E-01 7.27E-01

Skin 5.86E-04 1.24E-03 1.83E-03 Skin 5.86E-04 1.24E-03 1.83E-03

Thyroid 6.46E-04 0.00E+00 6.46E-04 Thyroid 6.46E-04 0.00E+00 6.46E-04

Vascular 5.86E-04 1.24E-03 1.83E-03 Vascular 5.86E-04 1.24E-03 1.83E-03

River Mile 
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TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment  (Total PCBs) (a)

Summary of Target Organ HI, All Media, all COPCs

Sediment  [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 1.64E-03 6.40E-03 8.04E-03 Blood 1.64E-03 6.40E-03 8.04E-03

Body Weight 6.34E-07 3.49E-06 4.12E-06 Body Weight 6.34E-07 3.49E-06 4.12E-06

Developmental 4.65E-01 5.90E-01 1.05E+00 Developmental 4.67E-01 5.93E-01 1.06E+00

Eye 9.32E-03 5.52E-02 6.46E-02 Eye 8.86E-03 5.25E-02 6.14E-02

Gastrointestinal 2.01E-04 1.52E-04 3.53E-04 Gastrointestinal 2.01E-04 1.52E-04 3.53E-04

Hair 7.80E-04 0.00E+00 7.80E-04 Hair 7.80E-04 0.00E+00 7.80E-04

Immune 9.79E-03 5.52E-02 6.50E-02 Immune 9.33E-03 5.25E-02 6.18E-02

Kidney 1.77E-03 6.85E-03 8.62E-03 Kidney 1.77E-03 6.85E-03 8.62E-03

Liver 1.57E-03 6.63E-03 8.19E-03 Liver 1.57E-03 6.63E-03 8.19E-03

Mortality 1.31E-04 0.00E+00 1.31E-04 Mortality 1.31E-04 0.00E+00 1.31E-04

Nails 9.32E-03 5.52E-02 6.46E-02 Nails 8.86E-03 5.25E-02 6.14E-02

Neurological 7.60E-04 0.00E+00 7.60E-04 Neurological 7.60E-04 0.00E+00 7.60E-04

No effects observed 5.69E-06 0.00E+00 5.69E-06 No effects observed 5.69E-06 0.00E+00 5.69E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 4.65E-01 5.90E-01 1.05E+00 Reproductive 4.67E-01 5.93E-01 1.06E+00

Skin 7.02E-04 1.49E-03 2.19E-03 Skin 7.02E-04 1.49E-03 2.19E-03

Thyroid 6.58E-04 0.00E+00 6.58E-04 Thyroid 6.58E-04 0.00E+00 6.58E-04

Vascular 7.02E-04 1.49E-03 2.19E-03 Vascular 7.02E-04 1.49E-03 2.19E-03

River Mile 
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TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment  (Total PCBs) (a)

Summary of Target Organ HI, All Media, all COPCs

Sediment  [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 6.61E-04 2.35E-03 3.01E-03 Blood 6.61E-04 2.35E-03 3.01E-03

Body Weight 6.08E-07 3.34E-06 3.95E-06 Body Weight 6.08E-07 3.34E-06 3.95E-06

Developmental 7.58E-02 9.63E-02 1.72E-01 Developmental 7.73E-02 9.81E-02 1.75E-01

Eye 3.87E-03 2.30E-02 2.68E-02 Eye 3.69E-03 2.19E-02 2.56E-02

Gastrointestinal 1.03E-04 6.76E-05 1.71E-04 Gastrointestinal 1.03E-04 6.76E-05 1.71E-04

Hair 4.62E-04 0.00E+00 4.62E-04 Hair 4.62E-04 0.00E+00 4.62E-04

Immune 4.09E-03 2.30E-02 2.70E-02 Immune 3.91E-03 2.19E-02 2.58E-02

Kidney 6.67E-04 2.54E-03 3.21E-03 Kidney 6.67E-04 2.54E-03 3.21E-03

Liver 6.06E-04 2.57E-03 3.17E-03 Liver 6.06E-04 2.57E-03 3.17E-03

Mortality 1.06E-04 0.00E+00 1.06E-04 Mortality 1.06E-04 0.00E+00 1.06E-04

Nails 3.87E-03 2.30E-02 2.68E-02 Nails 3.69E-03 2.19E-02 2.56E-02

Neurological 6.99E-04 0.00E+00 6.99E-04 Neurological 6.99E-04 0.00E+00 6.99E-04

No effects observed 2.81E-06 0.00E+00 2.81E-06 No effects observed 2.81E-06 0.00E+00 2.81E-06

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 7.58E-02 9.63E-02 1.72E-01 Reproductive 7.73E-02 9.81E-02 1.75E-01

Skin 4.41E-04 9.33E-04 1.37E-03 Skin 4.41E-04 9.33E-04 1.37E-03

Thyroid 5.26E-04 0.00E+00 5.26E-04 Thyroid 5.26E-04 0.00E+00 5.26E-04

Vascular 4.41E-04 9.33E-04 1.37E-03 Vascular 4.41E-04 9.33E-04 1.37E-03

River Mile 
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TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment  (Total PCBs) (a)

Summary of Target Organ HI, All Media, all COPCs

Sediment  [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 4.47E-04 1.69E-03 2.14E-03 Blood 4.47E-04 1.69E-03 2.14E-03

Body Weight 3.98E-07 2.19E-06 2.59E-06 Body Weight 3.98E-07 2.19E-06 2.59E-06

Developmental 1.50E-02 1.90E-02 3.40E-02 Developmental 1.50E-02 1.90E-02 3.40E-02

Eye 6.37E-03 3.77E-02 4.41E-02 Eye 6.37E-03 3.77E-02 4.41E-02

Gastrointestinal 7.28E-05 5.68E-05 1.30E-04 Gastrointestinal 7.28E-05 5.68E-05 1.30E-04

Hair 3.34E-04 0.00E+00 3.34E-04 Hair 3.34E-04 0.00E+00 3.34E-04

Immune 6.51E-03 3.77E-02 4.42E-02 Immune 6.51E-03 3.77E-02 4.42E-02

Kidney 4.89E-04 1.85E-03 2.34E-03 Kidney 4.89E-04 1.85E-03 2.34E-03

Liver 4.16E-04 1.76E-03 2.18E-03 Liver 4.16E-04 1.76E-03 2.18E-03

Mortality 4.68E-05 0.00E+00 4.68E-05 Mortality 4.68E-05 0.00E+00 4.68E-05

Nails 6.37E-03 3.77E-02 4.41E-02 Nails 6.37E-03 3.77E-02 4.41E-02

Neurological 6.89E-04 0.00E+00 6.89E-04 Neurological 6.89E-04 0.00E+00 6.89E-04

No effects observed 9.95E-07 0.00E+00 9.95E-07 No effects observed 9.95E-07 0.00E+00 9.95E-07

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 1.50E-02 1.90E-02 3.40E-02 Reproductive 1.50E-02 1.90E-02 3.40E-02

Skin 1.80E-04 3.81E-04 5.62E-04 Skin 1.80E-04 3.81E-04 5.62E-04

Thyroid 4.67E-04 0.00E+00 4.67E-04 Thyroid 4.67E-04 0.00E+00 4.67E-04

Vascular 1.80E-04 3.81E-04 5.62E-04 Vascular 1.80E-04 3.81E-04 5.62E-04

River Mile 
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TABLE 9.35.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - WORKER- ACCESSIBLE SURFACE SEDIMENT BY RIVER MILE SEGMENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Chemical of

Medium Point Potential Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Sediment  (Total PCBs) (a)

Summary of Target Organ HI, All Media, all COPCs

Sediment  [PCB-TEQ & PCBs (non DLC)] (b) 

Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total

Behavioral 0.00E+00 0.00E+00 0.00E+00 Behavioral 0.00E+00 0.00E+00 0.00E+00

Bladder 0.00E+00 0.00E+00 0.00E+00 Bladder 0.00E+00 0.00E+00 0.00E+00

Blood 5.35E-04 1.39E-03 1.92E-03 Blood 5.35E-04 1.39E-03 1.92E-03

Body Weight 4.96E-07 2.73E-06 3.22E-06 Body Weight 4.96E-07 2.73E-06 3.22E-06

Developmental 2.01E-04 2.55E-04 4.55E-04 Developmental 7.82E-04 9.92E-04 1.77E-03

Eye 1.26E-03 7.48E-03 8.75E-03 Eye 1.13E-03 6.72E-03 7.86E-03

Gastrointestinal 4.44E-05 4.17E-05 8.61E-05 Gastrointestinal 4.44E-05 4.17E-05 8.61E-05

Hair 2.18E-04 0.00E+00 2.18E-04 Hair 2.18E-04 0.00E+00 2.18E-04

Immune 1.30E-03 7.48E-03 8.78E-03 Immune 1.17E-03 6.72E-03 7.89E-03

Kidney 3.55E-04 1.44E-03 1.79E-03 Kidney 3.55E-04 1.44E-03 1.79E-03

Liver 3.33E-04 1.41E-03 1.74E-03 Liver 3.33E-04 1.41E-03 1.74E-03

Mortality 2.08E-04 0.00E+00 2.08E-04 Mortality 2.08E-04 0.00E+00 2.08E-04

Nails 1.26E-03 7.48E-03 8.75E-03 Nails 1.13E-03 6.72E-03 7.86E-03

Neurological 4.30E-04 0.00E+00 4.30E-04 Neurological 4.30E-04 0.00E+00 4.30E-04

No effects observed 4.01E-07 0.00E+00 4.01E-07 No effects observed 4.01E-07 0.00E+00 4.01E-07

None reported 0.00E+00 0.00E+00 0.00E+00 None reported 0.00E+00 0.00E+00 0.00E+00

Reproductive 2.01E-04 2.55E-04 4.55E-04 Reproductive 7.82E-04 9.92E-04 1.77E-03

Skin 1.81E-04 3.83E-04 5.64E-04 Skin 1.81E-04 3.83E-04 5.64E-04

Thyroid 2.87E-04 0.00E+00 2.87E-04 Thyroid 2.87E-04 0.00E+00 2.87E-04

Vascular 1.81E-04 3.83E-04 5.64E-04 Vascular 1.81E-04 3.83E-04 5.64E-04

Notes: 

DLC - Dioxin like congener.

NA - Not available/Not Applicable.

PCB - Polychlorinated Biphenyl.

RME - Reasonable Maximum Exposure.

TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

TPH - Total Petroleum Hydrocarbons.

(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).

(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.

River Mile 
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Following completion of the RAGS Part D Tables, USEPA published the reassessment of benzo(a)pyrene on January 19, 2017 on its 
Integrated Risk Information System (IRIS), including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main 
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic aromatic hydrocarbons (PAHs) using relative 
potency factors (See Table 5-2 in the main text). As a result of these updates, there are changes in the calculated cancer risks for 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, C2-benzanthracene/chrysenes, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this table for 
all media. Appendix J (COPC Percent Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been 
revised to reflect the updated risks and noncancer hazards and potential COCs, as well as the text and tables in the main body of this 
BHHRA. Appendix O provides a summary of the updated toxicity data and the impact on the BHHRA.
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 APPENDIX J   
COPC PERCENT CONTRIBUTION TABLES 

 

  

Reasonable Maximum Exposure (RME) Tables 

Table J-1 RME  Angler Sitewide Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-2 RME  Angler Sitewide Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-3 RME Angler Surface Water COPC Percent Contribution Cancer 

Table J-4 RME  Angler Surface Water COPC Percent Contribution Noncancer 

Table J-5 RME  Angler RME Mixed Fish Diet COPC Percent Contribution Cancer 

Table J-6 RME  Angler RME Mixed Fish Diet COPC Percent Contribution Noncancer 

Table J-7 RME  Angler Crab Muscle Hepatopancreas COPC Percent Contribution Cancer 

Table J-8 RME  Angler Crab Muscle Hepatopancreas COPC Percent Contribution Noncancer 

Table J-9 RME  Swimmer Sitewide Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-10 RME  Swimmer Sitewide Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-11 RME  Swimmer Surface Water COPC Percent Contribution Cancer 

Table J-12 RME  Swimmer Surface Water COPC Percent Contribution Noncancer 

Table J-13 RME  Wader Sitewide Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-14 RME  Wader Sitewide Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-15 RME  Wader Surface Water COPC Percent Contribution Cancer 

Table J-16 RME  Wader Surface Water COPC Percent Contribution Noncancer 

Table J-17 RME  Boater Sitewide Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-18 RME  Boater Sitewide Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-19 RME  Boater Surface Water COPC Percent Contribution Cancer 

Table J-20 RME  Boater Surface Water COPC Percent Contribution Noncancer 

Table J-21 RME  Worker Sitewide Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-22 RME  Worker Sitewide Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-23 RME  Angler RM 6-9 Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-24 RME  Angler RM 6-9 Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-25 RME  Swimmer RM 6-9 Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-26 RME  Swimmer RM 6-9 Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-27 RME  Wader RM 6-9 Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-28 RME  Wader RM 6-9 Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-29 RME  Boater RM 6-9 Accessible Surface Sediment COPC Percent Contribution Cancer 
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 APPENDIX J   
COPC PERCENT CONTRIBUTION TABLES 

 

  

Table J-30 RME  Boater RM 6-9 Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-31 RME  Worker RM 6-9 Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-32 RME  Worker RM 6-9 Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-33 RME  Angler RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-34 RME  Angler RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-35 RME  Swimmer RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-36 RME  Swimmer RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-37 RME  Wader RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-38 RME  Wader RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-39 RME  Boater RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-40 RME  Boater RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-41 RME  Worker RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-42 RME  Worker RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Noncancer 

 

Central Tendency Exposure (CTE) Tables 

Table J-1 CTE  Angler Sitewide Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-2 CTE  Angler Sitewide Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-3 CTE  Angler Surface Water COPC Percent Contribution Cancer 

Table J-4 CTE  Angler Surface Water COPC Percent Contribution Noncancer 

Table J-5 CTE  Angler RME Mixed Fish Diet COPC Percent Contribution Cancer 

Table J-6 CTE  Angler RME Mixed Fish Diet COPC Percent Contribution Noncancer 

Table J-7 CTE  Angler Crab Muscle Hepatopancreas COPC Percent Contribution Cancer 

Table J-8 CTE  Angler Crab Muscle Hepatopancreas COPC Percent Contribution Noncancer 

Table J-9 CTE  Swimmer Sitewide Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-10 CTE  Swimmer Sitewide Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-11 CTE  Swimmer Surface Water COPC Percent Contribution Cancer 

Table J-12 CTE  Swimmer Surface Water COPC Percent Contribution Noncancer 

Table J-13 CTE  Wader Sitewide Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-14 CTE  Wader Sitewide Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-15 CTE  Wader Surface Water COPC Percent Contribution Cancer 
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 APPENDIX J   
COPC PERCENT CONTRIBUTION TABLES 

 

  

Table J-16 CTE  Wader Surface Water COPC Percent Contribution Noncancer 

Table J-17 CTE  Boater Sitewide Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-18 CTE  Boater Sitewide Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-19 CTE  Boater Surface Water COPC Percent Contribution Cancer 

Table J-20 CTE  Boater Surface Water COPC Percent Contribution Noncancer 

Table J-21 CTE  Worker Sitewide Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-22 CTE  Worker Sitewide Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-23 CTE  Angler RM 6-9 Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-24 CTE  Angler RM 6-9 Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-25 CTE  Swimmer RM 6-9 Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-26 CTE  Swimmer RM 6-9 Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-27 CTE  Wader RM 6-9 Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-28 CTE  Wader RM 6-9 Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-29 CTE  Boater RM 6-9 Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-30 CTE  Boater RM 6-9 Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-31 CTE  Worker RM 6-9 Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-32 CTE  Worker RM 6-9 Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-33 CTE  Angler RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-34 CTE  Angler RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-35 CTE  Swimmer RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-36 CTE  Swimmer RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-37 CTE  Wader RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-38 CTE  Wader RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-39 CTE  Boater RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-40 CTE  Boater RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Noncancer 

Table J-41 CTE  Worker RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Cancer 

Table J-42 CTE  Worker RM 6-9 EB Accessible Surface Sediment COPC Percent Contribution Noncancer 
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TABLE J-1 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR ANGLER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) 
(b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) 
(b)

PCDDs/PCDFs
TCDD-TEQ 2.34E-03 9.47E-06 85.74% 84.82% 4.84E-06 88.59% 87.66%

PCBs
PCBs, total 2.67E+00 3.28E-07 2.97% -- 2.19E-07 4.01% --
PCBs (non-DLC) 2.53E+00 3.11E-07 -- 2.78% 2.08E-07 -- 3.76%
PCBs-TEQ 3.38E-05 1.37E-07 -- 1.23% 6.99E-08 -- 1.27%

Inorganics
Aluminum 9.94E+03 NA NA NA NA NA NA
Antimony 1.23E+00 NA NA NA NA NA NA
Arsenic, total 9.51E+00 2.84E-07 2.57% 2.55% 1.60E-07 2.94% 2.91%
Cadmium, diet 4.91E+00 NA NA NA NA NA NA
Chromium, total 1.78E+02 NA NA NA NA NA NA
Chromium, hexavalent 7.78E+00 1.71E-07 1.55% 1.53% 2.47E-08 0.45% 0.45%
Cobalt 7.61E+00 NA NA NA NA NA NA
Copper 1.80E+02 NA NA NA NA NA NA
Manganese, nondiet 4.59E+02 NA NA NA NA NA NA
Mercury, total 3.18E+00 NA NA NA NA NA NA
Thallium 1.65E-01 NA NA NA NA NA NA
Vanadium 2.79E+01 NA NA NA NA NA NA

Pesticides
Dieldrin 8.42E-03 6.58E-09 0.06% 0.06% 4.19E-09 0.08% 0.08%

PAHs
Benzo(a)anthracene 3.32E+00 4.83E-08 0.44% 0.43% 1.28E-08 0.23% 0.23%
Benzo(a)pyrene 3.84E+00 5.59E-07 5.06% 5.01% 1.48E-07 2.71% 2.68%
Benzo(b)fluoranthene 4.52E+00 6.58E-08 0.60% 0.59% 1.74E-08 0.32% 0.32%
Benzo(k)fluoranthene 2.10E+00 3.06E-09 0.03% 0.03% 8.10E-10 0.01% 0.01%
C2-Benzanthracene/chrysenes 3.47E+00 5.05E-10 0.005% 0.005% 1.34E-10 0.002% 0.002%
Chrysene 4.53E+00 6.60E-10 0.01% 0.01% 1.75E-10 0.003% 0.003%
Dibenz(a,h)anthracene 3.97E-01 5.78E-08 0.52% 0.52% 1.53E-08 0.28% 0.28%
Indeno(1,2,3-cd)pyrene 2.25E+00 3.28E-08 0.30% 0.29% 8.68E-09 0.16% 0.16%
Naphthalene 8.47E-01 NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.60E+01 1.78E-08 0.16% 0.16% 1.13E-08 0.21% 0.21%

TPH
TPH C9-C18 2.64E+02 NA NA NA NA NA NA
TPH C19-C40 2.54E+03 NA NA NA NA NA NA

VOCs
Benzene 5.60E-04 5.42E-13 0.000005% 0.000005% 1.96E-13 0.000004% 0.000004%
Trichloroethene 1.63E-03 3.30E-12 0.00003% 0.00003% 4.77E-13 0.00001% 0.00001%

1.10E-05 100% -- 5.46E-06 100% --
1.12E-05 -- 100% 5.52E-06 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7 to < 19 yrs) Angler (Adult )
Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (a)
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TABLE J-2 RME
TOTAL HAZARD INDEX FOR ANGLER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 5.26E-01 87.54% 86.80% 1.61E-01 85.33% 84.73%
PCBs

PCBs, total 2.67E+00 4.78E-02 7.95% -- 1.92E-02 10.14% NA
PCBs (non-DLC) 2.53E+00 4.53E-02 -- 7.47% 1.82E-02 NA 9.54%
PCBs-TEQ 3.38E-05 7.60E-03 -- 1.25% 2.33E-03 NA 1.22%

Inorganics
Aluminum 9.94E+03 1.02E-03 0.17% 0.17% 2.21E-04 0.12% 0.12%
Antimony 1.23E+00 3.16E-04 0.05% 0.05% 6.85E-05 0.04% 0.04%
Arsenic, total 9.51E+00 3.69E-03 0.61% 0.61% 1.25E-03 0.66% 0.66%
Cadmium, diet 4.91E+00 8.62E-04 0.14% 0.14% 2.80E-04 0.15% 0.15%
Chromium, total 1.78E+02 1.22E-05 0.002% 0.002% 2.64E-06 0.001% 0.001%
Chromium, hexavalent 7.78E+00 2.66E-04 0.04% 0.04% 5.77E-05 0.03% 0.03%
Cobalt 7.61E+00 2.61E-03 0.43% 0.43% 5.65E-04 0.30% 0.30%
Copper 1.80E+02 4.62E-04 0.08% 0.08% 1.00E-04 0.05% 0.05%
Manganese, nondiet 4.59E+02 1.96E-03 0.33% 0.32% 4.26E-04 0.23% 0.22%
Mercury, total 3.18E+00 1.09E-03 0.18% 0.18% 2.36E-04 0.12% 0.12%
Thallium 1.65E-01 1.70E-03 0.28% 0.28% 3.67E-04 0.19% 0.19%
Vanadium 2.79E+01 5.69E-04 0.09% 0.09% 1.23E-04 0.07% 0.06%

Pesticides
Dieldrin 8.42E-03 4.80E-05 0.008% 0.008% 1.84E-05 0.01% 0.01%

PAHs
Benzo(a)anthracene 3.32E+00 NA NA NA NA NA NA
Benzo(a)pyrene 3.84E+00 4.35E-03 0.72% 0.72% 1.73E-03 0.91% 0.91%
Benzo(b)fluoranthene 4.52E+00 NA NA NA NA NA NA
Benzo(k)fluoranthene 2.10E+00 NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 3.47E+00 2.95E-05 0.005% 0.005% 1.17E-05 0.01% 0.01%
Chrysene 4.53E+00 NA NA NA NA NA NA
Dibenz(a,h)anthracene 3.97E-01 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.25E+00 NA NA NA NA NA NA
Naphthalene 8.47E-01 1.44E-05 0.002% 0.002% 5.72E-06 0.003% 0.003%
bis-(2-Ethylhexyl)phthalate 2.60E+01 3.71E-04 0.06% 0.06% 1.42E-04 0.07% 0.07%

TPH
TPH C9-C18 2.64E+02 7.53E-03 1.25% 1.24% 2.88E-03 1.52% 1.51%
TPH C19-C40 2.54E+03 2.41E-04 0.04% 0.04% 9.23E-05 0.05% 0.05%

VOCs
Benzene 5.60E-04 1.44E-08 0.000002% 0.000002% 3.12E-09 0.000002% 0.000002%
Trichloroethene 1.63E-03 3.35E-07 0.0001% 0.0001% 7.26E-08 0.00004% 0.00004%

6.01E-01 100% -- 1.89E-01 100% --
6.06E-01 -- 100% 1.90E-01 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.
(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7 to < 19 yrs) Angler (Adult )

Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
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TABLE J-3 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR ANGLER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME 

COPC
EPC

(mg/L)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 1.50E-06 61.87% 60.67% 7.89E-07 79.67% 77.69%
PCBs

PCBs, total 1.82E-05 6.90E-09 0.29% -- 3.63E-09 0.37% --
PCBs (non-DLC) 1.74E-05 6.60E-09 -- 0.27% 3.47E-09 -- 0.34%
PCBs-TEQ 3.40E-10 4.84E-08 -- 1.96% 2.54E-08 -- 2.50%

Inorganics
Antimony 5.41E-04 NA NA NA NA NA NA
Arsenic, total 1.29E-03 2.01E-08 0.83% 0.81% 4.31E-09 0.43% 0.42%
Chromium, total 2.97E-03 NA NA NA NA NA NA
Cobalt 3.64E-04 NA NA NA NA NA NA
Manganese, nondiet 9.54E-02 NA NA NA NA NA NA
Thallium 9.76E-06 NA NA NA NA NA NA

Pesticides
Dieldrin 1.06E-06 2.89E-09 0.12% 0.12% 1.47E-09 0.15% 0.15%

PAHs
Benzo(a)anthracene 2.93E-05 2.14E-08 0.88% 0.87% 4.52E-09 0.46% 0.45%
Benzo(a)pyrene 4.54E-05 5.65E-07 23.32% 22.87% 1.19E-07 12.05% 11.75%
Benzo(b)fluoranthene 6.44E-05 8.14E-08 3.36% 3.30% 1.72E-08 1.74% 1.69%
Dibenz(a,h)anthracene 8.90E-06 1.72E-07 7.08% 6.94% 3.62E-08 3.66% 3.57%
Indeno(1,2,3-cd)pyrene 3.26E-05 4.28E-08 1.77% 1.73% 9.04E-09 0.91% 0.89%

SVOCs
bis-(2-Ethylhexyl)phthalate 1.99E-03 1.00E-08 0.41% 0.41% 5.21E-09 0.53% 0.51%

VOCs
Benzene 8.00E-05 1.99E-10 0.008% 0.008% 9.07E-11 0.009% 0.009%
Bromodichloromethane 2.76E-04 1.51E-10 0.006% 0.006% 2.39E-11 0.002% 0.002%
Chloroform 1.34E-04 NA NA NA NA NA NA
Trichloroethene 2.14E-04 1.16E-09 0.05% 0.05% 2.13E-10 0.02% 0.02%

2.42E-06 100% -- 9.90E-07 100% --
2.47E-06 -- 100% 1.01E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7 to < 19 yrs) Angler (Adult )

Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (a)
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TABLE J-4 RME
TOTAL HAZARD INDEX FOR ANGLER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME

COPC
EPC

(mg/L)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) 
(b)

Noncancer
Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) 
(b)

PCDDs/PCDFs
TCDD-TEQ 7.18E-09 8.33E-02 87.93% 85.69% 2.63E-02 88.33% 86.08%

PCBs
PCBs, total 1.82E-05 5.03E-03 5.32% -- 1.59E-03 5.33% NA
PCBs (non-DLC) 1.74E-05 4.81E-03 -- 4.95% 1.52E-03 NA 4.97%
PCBs-TEQ 3.40E-10 2.69E-03 -- 2.77% 8.47E-04 NA 2.77%

Inorganics
Antimony 5.41E-04 1.52E-04 0.16% 0.16% 3.27E-05 0.11% 0.11%
Arsenic, total 1.29E-03 2.60E-04 0.27% 0.27% 3.35E-05 0.11% 0.11%
Chromium, total 2.97E-03 1.49E-06 0.002% 0.002% 4.50E-07 0.002% 0.001%
Cobalt 3.64E-04 6.68E-05 0.07% 0.07% 7.34E-06 0.02% 0.02%
Manganese, nondiet 9.54E-02 1.11E-03 1.17% 1.14% 3.07E-04 1.03% 1.00%
Thallium 9.76E-06 5.90E-05 0.06% 0.06% 7.60E-06 0.03% 0.02%

Pesticides
Dieldrin 1.06E-06 2.11E-05 0.02% 0.02% 6.44E-06 0.02% 0.02%

PAHs
Benzo(a)anthracene 2.93E-05 NA NA NA NA NA NA
Benzo(a)pyrene 4.54E-05 4.39E-03 4.64% 4.52% 1.39E-03 4.68% 4.56%
Benzo(b)fluoranthene 6.44E-05 NA NA NA NA NA NA
Dibenz(a,h)anthracene 8.90E-06 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 3.26E-05 NA NA NA NA NA NA
bis-(2-Ethylhexyl)phthalate 1.99E-03 2.09E-04 0.22% 0.22% 6.52E-05 0.22% 0.21%

TPH
VOCs

Benzene 8.00E-05 5.27E-06 0.01% 0.01% 1.44E-06 0.00% 0.005%
Bromodichloromethane 2.76E-04 7.09E-07 0.001% 0.001% 6.76E-08 0.0002% 0.0002%
Chloroform 1.34E-04 2.31E-06 0.002% 0.002% 5.81E-07 0.002% 0.002%
Trichloroethene 2.14E-04 1.18E-04 0.12% 0.12% 3.24E-05 0.11% 0.11%

9.47E-02 100% -- 2.98E-02 100% --
9.72E-02 -- 100% 3.05E-02 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7 to < 19 yrs) Angler (Adult )

Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
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TABLE J-5 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR ANGLER RECEPTOR

CONSUMPTION OF RME MIXED FISH DIET
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME RME

COPC
EPC (a)
(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (c)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (d)

Potential
Cancer

Risk

Based on
Total 

PCBs (c)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (d)

Potential
Cancer

Risk

Based on
Total 

PCBs (c)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (d)

Potential
Cancer

Risk

Based on
Total 

PCBs (c)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (d)
PCDDs/PCDFs

TCDD-TEQ 1.06E-04 9.22E-04 77.21% 67.55% 1.21E-03 77.21% 67.55% 1.96E-03 77.22% 67.55% 2.89E-03 77.21% 67.55%
PCBs

PCBs, total 2.04E+00 2.37E-04 19.81% -- 3.11E-04 19.81% -- 5.04E-04 19.81% -- 7.41E-04 19.81% --
PCBs (non-DLC) 1.90E+00 2.20E-04 -- 16.14% 2.89E-04 -- 16.14% 4.70E-04 -- 16.15% 6.90E-04 -- 16.14%
PCBs-TEQ 2.15E-05 1.87E-04 -- 13.70% 2.46E-04 -- 13.70% 3.99E-04 -- 13.70% 5.86E-04 -- 13.70%

Inorganics
Antimony 3.68E-02 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 1.73E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 1.95E-02 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, inorganic 7.65E-02 NA NA NA NA NA NA NA NA NA NA NA NA
Methyl Mercury 3.19E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 6.38E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 7.13E-03 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
4,4'-DDD 7.45E-02 1.04E-06 0.09% 0.08% 1.36E-06 0.09% 0.08% 2.21E-06 0.09% 0.08% 3.25E-06 0.09% 0.08%
4,4'-DDE 1.28E-01 2.52E-06 0.21% 0.18% 3.31E-06 0.21% 0.18% 5.38E-06 0.21% 0.18% 7.90E-06 0.21% 0.18%
4,4'-DDT 5.07E-03 1.00E-07 0.01% 0.01% 1.31E-07 0.01% 0.01% 2.13E-07 0.01% 0.01% 3.13E-07 0.01% 0.01%
Aldrin 1.30E-04 1.28E-07 0.01% 0.01% 1.68E-07 0.01% 0.01% 2.73E-07 0.01% 0.01% 4.01E-07 0.01% 0.01%
cis-Chlordane 9.94E-02 2.02E-06 0.17% 0.15% 2.65E-06 0.17% 0.15% 4.30E-06 0.17% 0.15% 6.32E-06 0.17% 0.15%
cis-Nonachlor 1.83E-02 3.71E-07 0.03% 0.03% 4.88E-07 0.03% 0.03% 7.91E-07 0.03% 0.03% 1.16E-06 0.03% 0.03%
Dieldrin 2.39E-02 2.22E-05 1.86% 1.62% 2.91E-05 1.86% 1.62% 4.73E-05 1.86% 1.62% 6.94E-05 1.86% 1.62%
Gamma-Chlordane 2.48E-02 5.03E-07 0.04% 0.04% 6.61E-07 0.04% 0.04% 1.07E-06 0.04% 0.04% 1.58E-06 0.04% 0.04%
Heptachlor Epoxide 9.56E-03 5.04E-06 0.42% 0.37% 6.63E-06 0.42% 0.37% 1.08E-05 0.42% 0.37% 1.58E-05 0.42% 0.37%
Hexachlorobenzene 5.73E-03 5.32E-07 0.04% 0.04% 6.98E-07 0.04% 0.04% 1.13E-06 0.04% 0.04% 1.66E-06 0.04% 0.04%
Oxychlordane 1.74E-02 3.53E-07 0.03% 0.03% 4.64E-07 0.03% 0.03% 7.53E-07 0.03% 0.03% 1.11E-06 0.03% 0.03%
trans-Nonachlor 2.07E-02 4.20E-07 0.04% 0.03% 5.52E-07 0.04% 0.03% 8.95E-07 0.04% 0.03% 1.32E-06 0.04% 0.03%

PAHs
Benzo(a)anthracene 2.09E-03 5.09E-08 0.004% 0.004% 3.98E-08 0.003% 0.002% 2.58E-08 0.001% 0.001% 7.67E-08 0.002% 0.002%
Benzo(a)pyrene 2.96E-04 7.21E-08 0.01% 0.01% 5.64E-08 0.004% 0.003% 3.66E-08 0.001% 0.001% 1.09E-07 0.003% 0.003%

SVOCs
bis-(2-Ethylhexyl)phthalate 2.80E-01 2.27E-07 0.02% 0.02% 2.99E-07 0.02% 0.02% 4.84E-07 0.02% 0.02% 7.12E-07 0.02% 0.02%

1.19E-03 100% -- 1.57E-03 100% -- 2.54E-03 100% -- 3.74E-03 100% --
1.36E-03 NA 100% 1.79E-03 -- 100% 2.91E-03 -- 100% 4.27E-03 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
DLC - Dioxin-like congener. PCDD - Polychlorinated dibenzodioxins.
EPC - Exposure Point Concentration. PCDF - Polychlorinated dibenzofurans.
NA - Not applicable - not a potential carcinogen. RME - Reasonable Maximum Exposure.
PAH - Polycyclic Aromatic Hydrocarbons. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

(a) RME Mixed fish diet EPC calculated based on equal fractions (20%) of common carp, American eel, white perch, channel catfish, and largemouth bass. 
(b) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(c) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(d) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total PCBs (c)
PCB-TEQ and PCBs (non-DLC) (d)

Total Cumulative Risk

Contribution to Cumulative Risk

Angler (Child 1 to < 7 yrs)

Contribution to Cumulative Risk

Combined Adult/Child (b)Angler (Adolescent 7 to < 19 yrs) Angler (Adult )

Contribution to Cumulative Risk Contribution to Cumulative Risk
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RME RME RME

COPC
EPC (a)
(mg/kg)

Noncancer
Hazard

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
Noncancer

Hazard

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
Noncancer

Hazard

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 1.06E-04 1.02E+02 57.91% 53.10% 6.73E+01 57.91% 53.10% 6.55E+01 57.91% 53.10%
PCBs

PCBs, total 2.04E+00 6.90E+01 39.01% -- 4.53E+01 39.01% -- 4.41E+01 39.01% NA
PCBs (non-DLC) 1.90E+00 6.43E+01 -- 33.31% 4.22E+01 -- 33.31% 4.11E+01 NA 33.31%
PCBs-TEQ 2.15E-05 2.08E+01 -- 10.77% 1.36E+01 -- 10.77% 1.33E+01 NA 10.77%

Inorganics
Antimony 3.68E-02 6.22E-02 0.04% 0.03% 4.09E-02 0.04% 0.03% 3.98E-02 0.04% 0.03%
Chromium, total 1.73E-01 7.80E-05 0.00004% 0.00004% 5.12E-05 0.00004% 0.00004% 4.99E-05 0.00004% 0.00004%
Cobalt 1.95E-02 4.40E-02 0.02% 0.02% 2.89E-02 0.02% 0.02% 2.81E-02 0.02% 0.02%
Mercury, inorganic 7.65E-02 1.73E-01 0.10% 0.09% 1.13E-01 0.10% 0.09% 1.10E-01 0.10% 0.09%
Methyl Mercury 3.19E-01 2.16E+00 1.22% 1.12% 1.42E+00 1.22% 1.12% 1.38E+00 1.22% 1.12%
Selenium 6.38E-01 8.63E-02 0.05% 0.04% 5.67E-02 0.05% 0.04% 5.52E-02 0.05% 0.04%
Thallium 7.13E-03 4.82E-01 0.27% 0.25% 3.17E-01 0.27% 0.25% 3.08E-01 0.27% 0.25%

Pesticides
4,4'-DDD 7.45E-02 1.01E-01 0.06% 0.05% 6.62E-02 0.06% 0.05% 6.44E-02 0.06% 0.05%
4,4'-DDE 1.28E-01 1.73E-01 0.10% 0.09% 1.14E-01 0.10% 0.09% 1.11E-01 0.10% 0.09%
4,4'-DDT 5.07E-03 6.86E-03 0.004% 0.004% 4.50E-03 0.004% 0.004% 4.39E-03 0.004% 0.004%
Aldrin 1.30E-04 2.93E-03 0.002% 0.002% 1.93E-03 0.002% 0.002% 1.87E-03 0.002% 0.002%
cis-Chlordane 9.94E-02 1.34E-01 0.08% 0.07% 8.83E-02 0.08% 0.07% 8.60E-02 0.08% 0.07%
cis-Nonachlor 1.83E-02 1.19E-01 0.07% 0.06% 7.82E-02 0.07% 0.06% 7.61E-02 0.07% 0.06%
Dieldrin 2.39E-02 3.23E-01 0.18% 0.17% 2.12E-01 0.18% 0.17% 2.07E-01 0.18% 0.17%
Gamma-Chlordane 2.48E-02 3.36E-02 0.02% 0.02% 2.20E-02 0.02% 0.02% 2.15E-02 0.02% 0.02%
Heptachlor Epoxide 9.56E-03 4.97E-01 0.28% 0.26% 3.27E-01 0.28% 0.26% 3.18E-01 0.28% 0.26%
Hexachlorobenzene 5.73E-03 4.85E-03 0.003% 0.003% 3.18E-03 0.003% 0.003% 3.10E-03 0.003% 0.003%
Oxychlordane 1.74E-02 1.32E-01 0.07% 0.07% 8.66E-02 0.07% 0.07% 8.43E-02 0.07% 0.07%
trans-Nonachlor 2.07E-02 9.03E-01 0.51% 0.47% 5.93E-01 0.51% 0.47% 5.78E-01 0.51% 0.47%

PAHs
Benzo(a)anthracene 2.09E-03 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 2.96E-04 6.67E-04 0.0004% 0.0003% 4.38E-04 0.0004% 0.0003% 4.27E-04 0.0004% 0.0003%

SVOCs
bis-(2-Ethylhexyl)phthalate 2.80E-01 9.47E-03 0.005% 0.005% 6.22E-03 0.005% 0.005% 6.06E-03 0.005% 0.005%

1.77E+02 100% -- 1.16E+02 100% -- 1.13E+02 100% --
1.93E+02 NA 100% 1.27E+02 -- 100% 1.23E+02 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
DLC - Dioxin-like congener. PCDD - Polychlorinated dibenzodioxins.
EPC - Exposure Point Concentration. PCDF - Polychlorinated dibenzofurans.
NA - Not applicable - no reference dose. RME - Reasonable Maximum Exposure.
PAH - Polycyclic Aromatic Hydrocarbons. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

(a) RME Mixed fish diet EPC calculated based on equal fractions (20%) of common carp, American eel, white perch, channel catfish, and largemouth bass. 
(b) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

TABLE J-6 RME
TOTAL HAZARD INDEX FOR ANGLER RECEPTOR

CONSUMPTION OF RME MIXED FISH DIET
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Angler (Adult )

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index

Angler (Child 1 to < 7 yrs) Angler (Adolescent 7 to < 19 yrs)
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TABLE J-7 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR ANGLER RECEPTOR

CONSUMPTION OF BLUE CRAB - MUSCLE & HEPATOPANCREAS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

PCDDs/PCDFs
TCDD-TEQ 5.96E-05 3.16E-04 89.51% 77.07% 4.13E-04 89.55% 77.10% 6.71E-04 89.59% 77.12% 9.86E-04 89.56% 77.11%

PCBs
PCBs, total 3.64E-01 2.57E-05 7.29% -- 3.36E-05 7.29% -- 5.46E-05 7.29% -- 8.03E-05 7.29% --
PCBs (non-DLC) 3.11E-01 2.20E-05 -- 5.36% 2.87E-05 -- 5.36% 4.67E-05 -- 5.37% 6.86E-05 -- 5.36%
PCBs-TEQ 1.15E-05 6.07E-05 -- 14.82% 7.93E-05 -- 14.82% 1.29E-04 -- 14.83% 1.90E-04 -- 14.82%

Inorganics
Arsenic, organic 1.06E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, inorganic 1.69E-02 8.95E-07 0.25% 0.22% 1.17E-06 0.25% 0.22% 1.90E-06 0.25% 0.22% 2.80E-06 0.25% 0.22%
Cadmium, diet 1.12E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 9.79E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 4.56E-02 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 2.43E+01 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, inorganic 3.01E-02 NA NA NA NA NA NA NA NA NA NA NA NA
Methyl Mercury 1.40E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 7.68E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 1.61E-03 NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 4.12E+01 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
4,4'-DDD 2.08E-02 1.76E-07 0.05% 0.04% 2.30E-07 0.05% 0.04% 3.74E-07 0.05% 0.04% 5.51E-07 0.05% 0.04%
4,4'-DDE 4.95E-02 5.94E-07 0.17% 0.15% 7.77E-07 0.17% 0.15% 1.26E-06 0.17% 0.15% 1.86E-06 0.17% 0.15%
cis-Nonachlor 7.86E-03 9.71E-08 0.03% 0.02% 1.27E-07 0.03% 0.02% 2.06E-07 0.03% 0.02% 3.03E-07 0.03% 0.02%
Dieldrin 9.39E-03 5.30E-06 1.50% 1.30% 6.93E-06 1.50% 1.30% 1.13E-05 1.51% 1.30% 1.66E-05 1.50% 1.30%
Heptachlor Epoxide 1.00E-02 3.21E-06 0.91% 0.78% 4.20E-06 0.91% 0.78% 6.83E-06 0.91% 0.78% 1.00E-05 0.91% 0.78%
Hexachlorobenzene 3.01E-03 1.70E-07 0.05% 0.04% 2.22E-07 0.05% 0.04% 3.61E-07 0.05% 0.04% 5.31E-07 0.05% 0.04%
Oxychlordane 3.57E-02 4.41E-07 0.13% 0.11% 5.77E-07 0.13% 0.11% 9.37E-07 0.13% 0.11% 1.38E-06 0.13% 0.11%

PAHs
Benzo(a)anthracene 2.88E-03 4.27E-08 0.01% 0.01% 3.32E-08 0.01% 0.01% 2.16E-08 0.003% 0.002% 6.43E-08 0.01% 0.01%
Benzo(a)pyrene 1.74E-03 2.58E-07 0.07% 0.06% 2.01E-07 0.04% 0.04% 1.31E-07 0.02% 0.02% 3.88E-07 0.04% 0.03%
Benzo(b)fluoranthene 3.95E-03 5.86E-08 0.02% 0.01% 4.56E-08 0.01% 0.01% 2.96E-08 0.004% 0.003% 8.82E-08 0.01% 0.01%
Indeno(1,2,3-cd)pyrene 1.69E-03 2.51E-08 0.01% 0.01% 1.95E-08 0.004% 0.004% 1.27E-08 0.002% 0.001% 3.77E-08 0.003% 0.003%

3.53E-04 100% -- 4.61E-04 100% -- 7.49E-04 100% -- 1.10E-03 100% --
4.09E-04 NA 100% 5.35E-04 -- 100% 8.69E-04 -- 100% 1.28E-03 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
DLC - Dioxin-like congener. PCDD - Polychlorinated dibenzodioxins.
EPC - Exposure Point Concentration. PCDF - Polychlorinated dibenzofurans.
NA - Not applicable - not a potential carcinogen. RME - Reasonable Maximum Exposure.
PAH - Polycyclic Aromatic Hydrocarbons. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Angler (Child 1 to < 7 yrs) Angler (Adolescent 7 to < 19 yrs) Angler (Adult ) Combined Adult/Child (a)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk
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TABLE J-8 RME
TOTAL HAZARD INDEX FOR ANGLER RECEPTOR

CONSUMPTION OF BLUE CRAB - MUSCLE & HEPATOPANCREAS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

PCDDs/PCDFs
TCDD-TEQ 5.96E-05 3.51E+01 78.94% 70.03% 2.29E+01 78.94% 70.03% 2.24E+01 78.94% 70.03%

PCBs
PCBs, total 3.64E-01 7.49E+00 16.87% -- 4.90E+00 16.87% -- 4.78E+00 16.87% NA
PCBs (non-DLC) 3.11E-01 6.40E+00 -- 12.79% 4.19E+00 -- 12.79% 4.08E+00 NA 12.79%
PCBs-TEQ 1.15E-05 6.74E+00 -- 13.46% 4.41E+00 -- 13.46% 4.30E+00 NA 13.46%

Inorganics
Arsenic, organic 1.06E+00 2.19E-02 0.05% 0.04% 1.43E-02 0.05% 0.04% 1.39E-02 0.05% 0.04%
Arsenic, inorganic 1.69E-02 2.32E-02 0.05% 0.05% 1.52E-02 0.05% 0.05% 1.48E-02 0.05% 0.05%
Cadmium, diet 1.12E-01 4.61E-02 0.10% 0.09% 3.02E-02 0.10% 0.09% 2.94E-02 0.10% 0.09%
Chromium, total 9.79E-01 2.69E-04 0.0006% 0.0005% 1.76E-04 0.0006% 0.0005% 1.71E-04 0.0006% 0.0005%
Cobalt 4.56E-02 6.26E-02 0.14% 0.13% 4.09E-02 0.14% 0.13% 3.99E-02 0.14% 0.13%
Copper 2.43E+01 2.51E-01 0.56% 0.50% 1.64E-01 0.56% 0.50% 1.60E-01 0.56% 0.50%
Mercury, inorganic 3.01E-02 4.13E-02 0.09% 0.08% 2.70E-02 0.09% 0.08% 2.63E-02 0.09% 0.08%
Methyl Mercury 1.40E-01 5.76E-01 1.30% 1.15% 3.77E-01 1.30% 1.15% 3.68E-01 1.30% 1.15%
Selenium 7.68E-01 6.32E-02 0.14% 0.13% 4.14E-02 0.14% 0.13% 4.03E-02 0.14% 0.13%
Thallium 1.61E-03 6.63E-02 0.15% 0.13% 4.33E-02 0.15% 0.13% 4.23E-02 0.15% 0.13%
Zinc 4.12E+01 5.66E-02 0.13% 0.11% 3.70E-02 0.13% 0.11% 3.61E-02 0.13% 0.11%

Pesticides
4,4'-DDD 2.08E-02 1.71E-02 0.04% 0.03% 1.12E-02 0.04% 0.03% 1.09E-02 0.04% 0.03%
4,4'-DDE 4.95E-02 4.08E-02 0.09% 0.08% 2.67E-02 0.09% 0.08% 2.60E-02 0.09% 0.08%
cis-Nonachlor 7.86E-03 3.11E-02 0.07% 0.06% 2.03E-02 0.07% 0.06% 1.98E-02 0.07% 0.06%
Dieldrin 9.39E-03 7.73E-02 0.17% 0.15% 5.06E-02 0.17% 0.15% 4.93E-02 0.17% 0.15%
Heptachlor Epoxide 1.00E-02 3.17E-01 0.71% 0.63% 2.07E-01 0.71% 0.63% 2.02E-01 0.71% 0.63%
Hexachlorobenzene 3.01E-03 1.55E-03 0.003% 0.003% 1.01E-03 0.003% 0.003% 9.88E-04 0.003% 0.003%
Oxychlordane 3.57E-02 1.65E-01 0.37% 0.33% 1.08E-01 0.37% 0.33% 1.05E-01 0.37% 0.33%

PAHs
Benzo(a)anthracene 2.88E-03 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 1.74E-03 2.39E-03 0.01% 0.005% 1.56E-03 0.01% 0.005% 1.52E-03 0.01% 0.005%
Benzo(b)fluoranthene 3.95E-03 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 1.69E-03 NA NA NA NA NA NA NA NA NA

4.44E+01 100% -- 2.90E+01 100% -- 2.83E+01 100% --
5.01E+01 NA 100% 3.27E+01 -- 100% 3.19E+01 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
DLC - Dioxin-like congener. PCDD - Polychlorinated dibenzodioxins.
EPC - Exposure Point Concentration. PCDF - Polychlorinated dibenzofurans.
NA - Not applicable - no reference dose. RME - Reasonable Maximum Exposure.
PAH - Polycyclic Aromatic Hydrocarbons. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Angler (Child 1 to < 7 yrs) Angler (Adolescent 7 to < 19 yrs) Angler (Adult )

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-9 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 7.16E-06 84.79% 83.84% 9.47E-06 85.74% 84.82% 4.84E-06 88.59% 87.66% 1.20E-05 86.28% 85.34%
PCBs

PCBs, total 2.67E+00 1.57E-07 1.86% -- 3.28E-07 2.97% -- 2.19E-07 4.01% -- 3.76E-07 2.70% --
PCBs (non-DLC) 2.53E+00 1.49E-07 -- 1.74% 3.11E-07 -- 2.78% 2.08E-07 -- 3.76% 3.56E-07 -- 2.53%
PCBs-TEQ 3.38E-05 1.03E-07 -- 1.21% 1.37E-07 -- 1.23% 6.99E-08 -- 1.27% 1.73E-07 -- 1.23%

Inorganics
Aluminum 9.94E+03 NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 1.23E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 9.51E+00 1.89E-07 2.23% 2.21% 2.84E-07 2.57% 2.55% 1.60E-07 2.94% 2.91% 3.49E-07 2.51% 2.48%
Cadmium, diet 4.91E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 1.78E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, hexavalent 7.78E+00 2.93E-07 3.47% 3.43% 1.71E-07 1.55% 1.53% 2.47E-08 0.45% 0.45% 3.18E-07 2.29% 2.26%
Cobalt 7.61E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 1.80E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 4.59E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, total 3.18E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 1.65E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 2.79E+01 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 8.42E-03 3.52E-09 0.04% 0.04% 6.58E-09 0.06% 0.06% 4.19E-09 0.08% 0.08% 7.71E-09 0.06% 0.05%

PAHs
Benzo(a)anthracene 3.32E+00 3.98E-08 0.47% 0.47% 4.83E-08 0.44% 0.43% 1.28E-08 0.23% 0.23% 5.26E-08 0.38% 0.37%
Benzo(a)pyrene 3.84E+00 4.61E-07 5.45% 5.39% 5.59E-07 5.06% 5.01% 1.48E-07 2.71% 2.68% 6.09E-07 4.38% 4.33%
Benzo(b)fluoranthene 4.52E+00 5.42E-08 0.64% 0.63% 6.58E-08 0.60% 0.59% 1.74E-08 0.32% 0.32% 7.17E-08 0.52% 0.51%
Benzo(k)fluoranthene 2.10E+00 2.52E-09 0.03% 0.03% 3.06E-09 0.03% 0.03% 8.10E-10 0.01% 0.01% 3.33E-09 0.02% 0.02%
C2-Benzanthracene/chrysenes 3.47E+00 4.16E-10 0.005% 0.005% 5.05E-10 0.005% 0.005% 1.34E-10 0.002% 0.002% 5.50E-10 0.004% 0.004%
Chrysene 4.53E+00 5.43E-10 0.01% 0.01% 6.60E-10 0.01% 0.01% 1.75E-10 0.003% 0.003% 7.18E-10 0.01% 0.01%
Dibenz(a,h)anthracene 3.97E-01 4.76E-08 0.56% 0.56% 5.78E-08 0.52% 0.52% 1.53E-08 0.28% 0.28% 6.29E-08 0.45% 0.45%
Indeno(1,2,3-cd)pyrene 2.25E+00 2.70E-08 0.32% 0.32% 3.28E-08 0.30% 0.29% 8.68E-09 0.16% 0.16% 3.57E-08 0.26% 0.25%
Naphthalene 8.47E-01 NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.60E+01 9.51E-09 0.11% 0.11% 1.78E-08 0.16% 0.16% 1.13E-08 0.21% 0.21% 2.08E-08 0.15% 0.15%

TPH
TPH C9-C18 2.64E+02 NA NA NA NA NA NA NA NA NA NA NA NA
TPH C19-C40 2.54E+03 NA NA NA NA NA NA NA NA NA NA NA NA

VOCs
Benzene 5.60E-04 5.53E-13 0.000007% 0.000006% 5.42E-13 0.000005% 0.000005% 1.96E-13 0.000004% 0.000004% 7.49E-13 0.000005% 0.000005%
Trichloroethene 1.63E-03 5.66E-12 0.00007% 0.00007% 3.30E-12 0.00003% 0.00003% 4.77E-13 0.00001% 0.00001% 6.13E-12 0.00004% 0.00004%

8.45E-06 100% -- 1.10E-05 100% -- 5.46E-06 100% -- 1.39E-05 100% --
8.54E-06 -- 100% 1.12E-05 -- 100% 5.52E-06 -- 100% 1.41E-05 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.
(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Swimmer (Adult ) Combined Adult/Child (a)
Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs)
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TABLE J-10 RME
CUMULATIVE NONCANCER HAZARD INDEX FOR SWIMMER RECEPTOR
DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 7.96E-01 90.32% 89.39% 5.26E-01 87.54% 86.80% 1.61E-01 85.33% 84.73%
PCBs

PCBs, total 2.67E+00 4.58E-02 5.19% -- 4.78E-02 7.95% -- 1.92E-02 10.14% NA
PCBs (non-DLC) 2.53E+00 4.34E-02 -- 4.87% 4.53E-02 -- 7.47% 1.82E-02 NA 9.54%
PCBs-TEQ 3.38E-05 1.15E-02 -- 1.29% 7.60E-03 -- 1.25% 2.33E-03 NA 1.22%

Inorganics
Aluminum 9.94E+03 2.08E-03 0.24% 0.23% 1.02E-03 0.17% 0.17% 2.21E-04 0.12% 0.12%
Antimony 1.23E+00 6.44E-04 0.07% 0.07% 3.16E-04 0.05% 0.05% 6.85E-05 0.04% 0.04%
Arsenic, total 9.51E+00 4.89E-03 0.55% 0.55% 3.69E-03 0.61% 0.61% 1.25E-03 0.66% 0.66%
Cadmium, diet 4.91E+00 1.22E-03 0.14% 0.14% 8.62E-04 0.14% 0.14% 2.80E-04 0.15% 0.15%
Chromium, total 1.78E+02 2.49E-05 0.003% 0.003% 1.22E-05 0.002% 0.002% 2.64E-06 0.0014% 0.0014%
Chromium, hexavalent 7.78E+00 5.43E-04 0.06% 0.06% 2.66E-04 0.04% 0.04% 5.77E-05 0.03% 0.03%
Cobalt 7.61E+00 5.31E-03 0.60% 0.60% 2.61E-03 0.43% 0.43% 5.65E-04 0.30% 0.30%
Copper 1.80E+02 9.43E-04 0.11% 0.11% 4.62E-04 0.08% 0.08% 1.00E-04 0.05% 0.05%
Manganese, nondiet 4.59E+02 4.01E-03 0.45% 0.45% 1.96E-03 0.33% 0.32% 4.26E-04 0.23% 0.22%
Mercury, total 3.18E+00 2.22E-03 0.25% 0.25% 1.09E-03 0.18% 0.18% 2.36E-04 0.12% 0.12%
Thallium 1.65E-01 3.46E-03 0.39% 0.39% 1.70E-03 0.28% 0.28% 3.67E-04 0.19% 0.19%
Vanadium 2.79E+01 1.16E-03 0.13% 0.13% 5.69E-04 0.09% 0.09% 1.23E-04 0.07% 0.06%

Pesticides
Dieldrin 8.42E-03 5.13E-05 0.006% 0.006% 4.80E-05 0.008% 0.008% 1.84E-05 0.01% 0.01%

PAHs
Benzo(a)anthracene 3.32E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 3.84E+00 4.27E-03 0.48% 0.48% 4.35E-03 0.72% 0.72% 1.73E-03 0.91% 0.91%
Benzo(b)fluoranthene 4.52E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.10E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 3.47E+00 2.89E-05 0.003% 0.003% 2.95E-05 0.005% 0.005% 1.17E-05 0.01% 0.01%
Chrysene 4.53E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 3.97E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.25E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 8.47E-01 1.41E-05 0.002% 0.002% 1.44E-05 0.002% 0.002% 5.72E-06 0.003% 0.003%
bis-(2-Ethylhexyl)phthalate 2.60E+01 3.96E-04 0.04% 0.04% 3.71E-04 0.06% 0.06% 1.42E-04 0.07% 0.07%

TPH
TPH C9-C18 2.64E+02 8.04E-03 0.91% 0.90% 7.53E-03 1.25% 1.24% 2.88E-03 1.52% 1.51%
TPH C19-C40 2.54E+03 2.58E-04 0.03% 0.03% 2.41E-04 0.04% 0.04% 9.23E-05 0.05% 0.05%

VOCs
Benzene 5.60E-04 2.93E-08 0.000003% 0.000003% 1.44E-08 0.000002% 0.000002% 3.12E-09 0.000002% 0.000002%
Trichloroethene 1.63E-03 6.83E-07 0.0001% 0.0001% 3.35E-07 0.0001% 0.0001% 7.26E-08 0.00004% 0.00004%

8.81E-01 100% -- 6.01E-01 100% -- 1.89E-01 100% --
8.90E-01 -- 100% 6.06E-01 -- 100% 1.90E-01 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs) Swimmer (Adult )
Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-11 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME RME

COPC
EPC

(mg/L)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 2.09E-06 49.39% 48.61% 8.07E-06 61.83% 60.63% 4.09E-06 79.60% 77.62% 6.19E-06 65.94% 64.58%
PCBs

PCBs, total 1.82E-05 9.68E-09 0.23% -- 3.72E-08 0.28% -- 1.88E-08 0.37% -- 2.85E-08 0.30% --
PCBs (non-DLC) 1.74E-05 9.25E-09 -- 0.21% 3.56E-08 -- 0.27% 1.80E-08 -- 0.34% 2.72E-08 -- 0.28%
PCBs-TEQ 3.40E-10 6.78E-08 -- 1.57% 2.61E-07 -- 1.96% 1.32E-07 -- 2.50% 2.00E-07 -- 2.08%

Inorganics
Antimony 5.41E-04 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 1.29E-03 5.19E-08 1.22% 1.21% 1.15E-07 0.88% 0.86% 2.68E-08 0.52% 0.51% 7.88E-08 0.84% 0.82%
Chromium, total 2.97E-03 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 3.64E-04 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 9.54E-02 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 9.76E-06 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 1.06E-06 4.20E-09 0.10% 0.10% 1.55E-08 0.12% 0.12% 7.63E-09 0.15% 0.14% 1.18E-08 0.13% 0.12%

PAHs
Benzo(a)anthracene 2.93E-05 5.02E-08 1.18% 1.16% 1.15E-07 0.88% 0.87% 2.35E-08 0.46% 0.44% 7.36E-08 0.78% 0.77%
Benzo(a)pyrene 4.54E-05 1.32E-06 31.15% 30.66% 3.04E-06 23.31% 22.86% 6.19E-07 12.04% 11.74% 1.94E-06 20.68% 20.25%
Benzo(b)fluoranthene 6.44E-05 1.90E-07 4.49% 4.42% 4.39E-07 3.36% 3.29% 8.92E-08 1.74% 1.69% 2.80E-07 2.98% 2.92%
Dibenz(a,h)anthracene 8.90E-06 4.01E-07 9.45% 9.30% 9.24E-07 7.08% 6.94% 1.88E-07 3.66% 3.57% 5.89E-07 6.28% 6.15%
Indeno(1,2,3-cd)pyrene 3.26E-05 1.00E-07 2.36% 2.32% 2.31E-07 1.77% 1.73% 4.69E-08 0.91% 0.89% 1.47E-07 1.57% 1.53%

SVOCs
bis-(2-Ethylhexyl)phthalate 1.99E-03 1.43E-08 0.34% 0.33% 5.40E-08 0.41% 0.41% 2.71E-08 0.53% 0.51% 4.13E-08 0.44% 0.43%

VOCs
Benzene 8.00E-05 3.75E-10 0.009% 0.009% 1.26E-09 0.01% 0.009% 5.68E-10 0.01% 0.01% 9.42E-10 0.01% 0.01%
Bromodichloromethane 2.76E-04 3.99E-10 0.009% 0.009% 7.84E-10 0.006% 0.006% 1.19E-10 0.002% 0.002% 5.18E-10 0.006% 0.005%
Chloroform 1.34E-04 NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene 2.14E-04 3.36E-09 0.08% 0.08% 6.65E-09 0.05% 0.05% 1.19E-09 0.02% 0.02% 4.55E-09 0.05% 0.05%

4.24E-06 100% -- 1.31E-05 100% -- 5.14E-06 100% -- 9.38E-06 100% --
4.31E-06 -- 100% 1.33E-05 -- 100% 5.27E-06 -- 100% 9.58E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Swimmer (Adult ) Combined Adult/Child (a)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs)
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TABLE J-12 RME
CUMULATIVE NONCANCER HAZARD INDEX FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/L)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 2.33E-01 86.82% 84.64% 4.49E-01 87.35% 85.15% 1.36E-01 87.73% 85.52%
PCBs

PCBs, total 1.82E-05 1.41E-02 5.26% -- 2.71E-02 5.28% -- 8.23E-03 5.29% NA
PCBs (non-DLC) 1.74E-05 1.35E-02 -- 4.91% 2.59E-02 -- 4.92% 7.87E-03 NA 4.93%
PCBs-TEQ 3.40E-10 7.53E-03 -- 2.74% 1.45E-02 -- 2.75% 4.39E-03 NA 2.75%

Inorganics
Antimony 5.41E-04 7.37E-04 0.27% 0.27% 1.08E-03 0.21% 0.20% 2.51E-04 0.16% 0.16%
Arsenic, total 1.29E-03 1.35E-03 0.50% 0.49% 1.49E-03 0.29% 0.28% 2.09E-04 0.13% 0.13%
Chromium, total 2.97E-03 6.76E-06 0.003% 0.002% 1.26E-05 0.002% 0.002% 3.73E-06 0.002% 0.002%
Cobalt 3.64E-04 3.50E-04 0.13% 0.13% 3.63E-04 0.07% 0.07% 4.12E-05 0.03% 0.03%
Manganese, nondiet 9.54E-02 5.14E-03 1.92% 1.87% 8.93E-03 1.74% 1.70% 2.50E-03 1.61% 1.57%
Thallium 9.76E-06 3.06E-04 0.11% 0.11% 3.38E-04 0.07% 0.06% 4.73E-05 0.03% 0.03%

Pesticides
Dieldrin 1.06E-06 6.13E-05 0.023% 0.022% 1.13E-04 0.022% 0.022% 3.34E-05 0.02% 0.02%

PAHs
Benzo(a)anthracene 2.93E-05 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.54E-05 1.22E-02 4.56% 4.45% 2.37E-02 4.61% 4.49% 7.22E-03 4.65% 4.53%
Benzo(b)fluoranthene 6.44E-05 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 8.90E-06 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 3.26E-05 NA NA NA NA NA NA NA NA NA
bis-(2-Ethylhexyl)phthalate 1.99E-03 5.94E-04 0.22% 0.22% 1.13E-03 0.2% 0.2% 3.38E-04 0.22% 0.21%
Benzene 8.00E-05 1.99E-05 0.01% 0.01% 3.33E-05 0.01% 0.01% 9.03E-06 0.01% 0.01%
Bromodichloromethane 2.76E-04 3.76E-06 0.001% 0.001% 3.69E-06 0.001% 0.001% 3.35E-07 0.0002% 0.0002%
Chloroform 1.34E-04 8.75E-06 0.003% 0.003% 1.35E-05 0.003% 0.003% 3.35E-06 0.002% 0.002%
Trichloroethene 2.14E-04 4.06E-04 0.15% 0.15% 6.75E-04 0.13% 0.13% 1.82E-04 0.12% 0.11%

2.68E-01 100% -- 5.14E-01 100% -- 1.56E-01 100% --
2.75E-01 -- 100% 5.27E-01 -- 100% 1.60E-01 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs) Swimmer (Adult )

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-13 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR WADER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 7.16E-06 84.79% 83.84% 9.47E-06 85.74% 84.82% 4.84E-06 88.59% 87.66% 1.20E-05 86.28% 85.34%
PCBs

PCBs, total 2.67E+00 1.57E-07 1.86% -- 3.28E-07 2.97% -- 2.19E-07 4.01% -- 3.76E-07 2.70% --
PCBs (non-DLC) 2.53E+00 1.49E-07 -- 1.74% 3.11E-07 -- 2.78% 2.08E-07 -- 3.76% 3.56E-07 -- 2.53%
PCBs-TEQ 3.38E-05 1.03E-07 -- 1.21% 1.37E-07 -- 1.23% 6.99E-08 -- 1.27% 1.73E-07 -- 1.23%

Inorganics
Aluminum 9.94E+03 NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 1.23E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 9.51E+00 1.89E-07 2.23% 2.21% 2.84E-07 2.57% 2.55% 1.60E-07 2.94% 2.91% 3.49E-07 2.51% 2.48%
Cadmium, diet 4.91E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 1.78E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, hexavalent 7.78E+00 2.93E-07 3.47% 3.43% 1.71E-07 1.55% 1.53% 2.47E-08 0.45% 0.45% 3.18E-07 2.29% 2.26%
Cobalt 7.61E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 1.80E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 4.59E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, total 3.18E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 1.65E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 2.79E+01 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 8.42E-03 3.52E-09 0.04% 0.04% 6.58E-09 0.06% 0.06% 4.19E-09 0.08% 0.08% 7.71E-09 0.06% 0.05%

PAHs
Benzo(a)anthracene 3.32E+00 3.98E-08 0.47% 0.47% 4.83E-08 0.44% 0.43% 1.28E-08 0.23% 0.23% 5.26E-08 0.38% 0.37%
Benzo(a)pyrene 3.84E+00 4.61E-07 5.45% 5.39% 5.59E-07 5.06% 5.01% 1.48E-07 2.71% 2.68% 6.09E-07 4.38% 4.33%
Benzo(b)fluoranthene 4.52E+00 5.42E-08 0.64% 0.63% 6.58E-08 0.60% 0.59% 1.74E-08 0.32% 0.32% 7.17E-08 0.52% 0.51%
Benzo(k)fluoranthene 2.10E+00 2.52E-09 0.03% 0.03% 3.06E-09 0.03% 0.03% 8.10E-10 0.01% 0.01% 3.33E-09 0.02% 0.02%
C2-Benzanthracene/chrysenes 3.47E+00 4.16E-10 0.005% 0.005% 5.05E-10 0.005% 0.005% 1.34E-10 0.002% 0.002% 5.50E-10 0.004% 0.004%
Chrysene 4.53E+00 5.43E-10 0.01% 0.01% 6.60E-10 0.01% 0.01% 1.75E-10 0.003% 0.003% 7.18E-10 0.01% 0.01%
Dibenz(a,h)anthracene 3.97E-01 4.76E-08 0.56% 0.56% 5.78E-08 0.52% 0.52% 1.53E-08 0.28% 0.28% 6.29E-08 0.45% 0.45%
Indeno(1,2,3-cd)pyrene 2.25E+00 2.70E-08 0.32% 0.32% 3.28E-08 0.30% 0.29% 8.68E-09 0.16% 0.16% 3.57E-08 0.26% 0.25%
Naphthalene 8.47E-01 NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.60E+01 9.51E-09 0.11% 0.11% 1.78E-08 0.16% 0.16% 1.13E-08 0.21% 0.21% 2.08E-08 0.15% 0.15%

TPH
TPH C9-C18 2.64E+02 NA NA NA NA NA NA NA NA NA NA NA NA
TPH C19-C40 2.54E+03 NA NA NA NA NA NA NA NA NA NA NA NA

VOCs
Benzene 5.60E-04 5.53E-13 0.000007% 0.000006% 5.42E-13 0.000005% 0.000005% 1.96E-13 0.000004% 0.000004% 7.49E-13 0.000005% 0.000005%
Trichloroethene 1.63E-03 5.66E-12 0.00007% 0.00007% 3.30E-12 0.00003% 0.00003% 4.77E-13 0.00001% 0.00001% 6.13E-12 0.00004% 0.00004%

8.45E-06 100% -- 1.10E-05 100% -- 5.46E-06 100% -- 1.39E-05 100% --
8.54E-06 -- 100% 1.12E-05 -- 100% 5.52E-06 -- 100% 1.41E-05 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.
(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs) Wader (Adult) Combined Adult/Child (a)
Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk
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TABLE J-14 RME
TOTAL HAZARD INDEX FOR WADER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 7.96E-01 90.32% 89.39% 5.26E-01 87.54% 86.80% 1.61E-01 85.33% 84.73%
PCBs

PCBs, total 2.67E+00 4.58E-02 5.19% -- 4.78E-02 7.95% -- 1.92E-02 10.14% NA
PCBs (non-DLC) 2.53E+00 4.34E-02 -- 4.87% 4.53E-02 -- 7.47% 1.82E-02 NA 9.54%
PCBs-TEQ 3.38E-05 1.15E-02 -- 1.29% 7.60E-03 -- 1.25% 2.33E-03 NA 1.22%

Inorganics
Aluminum 9.94E+03 2.08E-03 0.24% 0.23% 1.02E-03 0.17% 0.17% 2.21E-04 0.12% 0.12%
Antimony 1.23E+00 6.44E-04 0.07% 0.07% 3.16E-04 0.05% 0.05% 6.85E-05 0.04% 0.04%
Arsenic, total 9.51E+00 4.89E-03 0.55% 0.55% 3.69E-03 0.61% 0.61% 1.25E-03 0.66% 0.66%
Cadmium, diet 4.91E+00 1.22E-03 0.14% 0.14% 8.62E-04 0.14% 0.14% 2.80E-04 0.15% 0.15%
Chromium, total 1.78E+02 2.49E-05 0.003% 0.003% 1.22E-05 0.002% 0.002% 2.64E-06 0.001% 0.001%
Chromium, hexavalent 7.78E+00 5.43E-04 0.06% 0.06% 2.66E-04 0.04% 0.04% 5.77E-05 0.03% 0.03%
Cobalt 7.61E+00 5.31E-03 0.60% 0.60% 2.61E-03 0.43% 0.43% 5.65E-04 0.30% 0.30%
Copper 1.80E+02 9.43E-04 0.11% 0.11% 4.62E-04 0.08% 0.08% 1.00E-04 0.05% 0.05%
Manganese, nondiet 4.59E+02 4.01E-03 0.45% 0.45% 1.96E-03 0.33% 0.32% 4.26E-04 0.23% 0.22%
Mercury, total 3.18E+00 2.22E-03 0.25% 0.25% 1.09E-03 0.18% 0.18% 2.36E-04 0.12% 0.12%
Thallium 1.65E-01 3.46E-03 0.39% 0.39% 1.70E-03 0.28% 0.28% 3.67E-04 0.19% 0.19%
Vanadium 2.79E+01 1.16E-03 0.13% 0.13% 5.69E-04 0.09% 0.09% 1.23E-04 0.07% 0.06%

Pesticides
Dieldrin 8.42E-03 5.13E-05 0.006% 0.006% 4.80E-05 0.008% 0.008% 1.84E-05 0.010% 0.010%

PAHs
Benzo(a)anthracene 3.32E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 3.84E+00 4.27E-03 0.48% 0.48% 4.35E-03 0.72% 0.72% 1.73E-03 0.91% 0.91%
Benzo(b)fluoranthene 4.52E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.10E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 3.47E+00 2.89E-05 0.003% 0.003% 2.95E-05 0.005% 0.005% 1.17E-05 0.01% 0.01%
Chrysene 4.53E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 3.97E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.25E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 8.47E-01 1.41E-05 0.002% 0.002% 1.44E-05 0.002% 0.002% 5.72E-06 0.003% 0.003%
bis-(2-Ethylhexyl)phthalate 2.60E+01 3.96E-04 0.04% 0.04% 3.71E-04 0.06% 0.06% 1.42E-04 0.075% 0.074%

TPH
TPH C9-C18 2.64E+02 8.04E-03 0.91% 0.90% 7.53E-03 1.25% 1.24% 2.88E-03 1.52% 1.51%
TPH C19-C40 2.54E+03 2.58E-04 0.03% 0.03% 2.41E-04 0.04% 0.04% 9.23E-05 0.05% 0.05%

VOCs
Benzene 5.60E-04 2.93E-08 0.000003% 0.000003% 1.44E-08 0.000002% 0.000002% 3.12E-09 0.000002% 0.000002%
Trichloroethene 1.63E-03 6.83E-07 0.0001% 0.0001% 3.35E-07 0.0001% 0.0001% 7.26E-08 0.00004% 0.00004%

8.81E-01 100% -- 6.01E-01 100% -- 1.89E-01 100% --
8.90E-01 -- 100% 6.06E-01 -- 100% 1.90E-01 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs) Wader (Adult )
Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-15 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR WADER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME RME

COPC
EPC

(mg/L)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 3.94E-07 49.41% 48.64% 1.50E-06 61.87% 60.67% 7.89E-07 79.67% 77.69% 1.18E-06 66.18% 64.80%
PCBs

PCBs, total 1.82E-05 1.82E-09 0.23% -- 6.90E-09 0.29% -- 3.63E-09 0.37% -- 5.44E-09 0.30% --
PCBs (non-DLC) 1.74E-05 1.74E-09 -- 0.21% 6.60E-09 -- 0.27% 3.47E-09 -- 0.34% 5.20E-09 -- 0.29%
PCBs-TEQ 3.40E-10 1.27E-08 -- 1.57% 4.84E-08 -- 1.96% 2.54E-08 -- 2.50% 3.81E-08 -- 2.09%

Inorganics
Antimony 5.41E-04 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 1.29E-03 9.48E-09 1.19% 1.17% 2.01E-08 0.83% 0.81% 4.31E-09 0.43% 0.42% 1.38E-08 0.77% 0.76%
Chromium, total 2.97E-03 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 3.64E-04 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 9.54E-02 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 9.76E-06 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 1.06E-06 7.92E-10 0.10% 0.10% 2.89E-09 0.12% 0.12% 1.47E-09 0.15% 0.15% 2.26E-09 0.13% 0.12%

PAHs
Benzo(a)anthracene 2.93E-05 9.42E-09 1.18% 1.16% 2.14E-08 0.88% 0.87% 4.52E-09 0.46% 0.45% 1.39E-08 0.78% 0.76%
Benzo(a)pyrene 4.54E-05 2.48E-07 31.16% 30.67% 5.65E-07 23.32% 22.87% 1.19E-07 12.05% 11.75% 3.68E-07 20.57% 20.15%
Benzo(b)fluoranthene 6.44E-05 3.58E-08 4.49% 4.42% 8.14E-08 3.36% 3.30% 1.72E-08 1.74% 1.69% 5.30E-08 2.96% 2.90%
Dibenz(a,h)anthracene 8.90E-06 7.53E-08 9.45% 9.31% 1.72E-07 7.08% 6.94% 3.62E-08 3.66% 3.57% 1.12E-07 6.24% 6.11%
Indeno(1,2,3-cd)pyrene 3.26E-05 1.88E-08 2.36% 2.32% 4.28E-08 1.77% 1.73% 9.04E-09 0.91% 0.89% 2.78E-08 1.56% 1.53%

SVOCs
bis-(2-Ethylhexyl)phthalate 1.99E-03 2.68E-09 0.34% 0.33% 1.00E-08 0.41% 0.41% 5.21E-09 0.53% 0.51% 7.89E-09 0.44% 0.43%

VOCs
Benzene 8.00E-05 6.15E-11 0.008% 0.008% 1.99E-10 0.008% 0.008% 9.07E-11 0.009% 0.009% 1.52E-10 0.009% 0.008%
Bromodichloromethane 2.76E-04 7.68E-11 0.010% 0.009% 1.51E-10 0.006% 0.006% 2.39E-11 0.002% 0.002% 1.01E-10 0.006% 0.006%
Chloroform 1.34E-04 NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene 2.14E-04 5.99E-10 0.08% 0.07% 1.16E-09 0.05% 0.05% 2.13E-10 0.02% 0.02% 8.12E-10 0.05% 0.04%

7.97E-07 100% -- 2.42E-06 100% -- 9.90E-07 100% -- 1.79E-06 100% --
8.09E-07 -- 100% 2.47E-06 -- 100% 1.01E-06 -- 100% 1.82E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs) Wader (Adult ) Combined Adult/Child (a)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk
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TABLE J-16 RME
TOTAL HAZARD INDEX FOR WADER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/L)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 4.37E-02 87.38% 85.17% 8.33E-02 87.93% 85.69% 2.63E-02 88.33% 86.08%
PCBs

PCBs, total 1.82E-05 2.65E-03 5.30% -- 5.03E-03 5.32% -- 1.59E-03 5.33% NA
PCBs (non-DLC) 1.74E-05 2.54E-03 -- 4.94% 4.81E-03 -- 4.95% 1.52E-03 NA 4.97%
PCBs-TEQ 3.40E-10 1.42E-03 -- 2.76% 2.69E-03 -- 2.77% 8.47E-04 NA 2.77%

Inorganics
Antimony 5.41E-04 1.14E-04 0.23% 0.22% 1.52E-04 0.16% 0.16% 3.27E-05 0.11% 0.11%
Arsenic, total 1.29E-03 2.46E-04 0.49% 0.48% 2.60E-04 0.27% 0.27% 3.35E-05 0.11% 0.11%
Chromium, total 2.97E-03 8.29E-07 0.002% 0.002% 1.49E-06 0.002% 0.002% 4.50E-07 0.002% 0.001%
Cobalt 3.64E-04 6.59E-05 0.13% 0.13% 6.68E-05 0.07% 0.07% 7.34E-06 0.02% 0.02%
Manganese, nondiet 9.54E-02 6.81E-04 1.36% 1.33% 1.11E-03 1.17% 1.14% 3.07E-04 1.03% 1.00%
Thallium 9.76E-06 5.58E-05 0.11% 0.11% 5.90E-05 0.06% 0.06% 7.60E-06 0.03% 0.02%

Pesticides
Dieldrin 1.06E-06 1.15E-05 0.023% 0.022% 2.11E-05 0.022% 0.022% 6.44E-06 0.022% 0.021%

PAHs
Benzo(a)anthracene 2.93E-05 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.54E-05 2.30E-03 4.59% 4.48% 4.39E-03 4.64% 4.52% 1.39E-03 4.68% 4.56%
Benzo(b)fluoranthene 6.44E-05 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 8.90E-06 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 3.26E-05 NA NA NA NA NA NA NA NA NA
bis-(2-Ethylhexyl)phthalate 1.99E-03 1.12E-04 0.22% 0.22% 2.09E-04 0.22% 0.22% 6.52E-05 0.22% 0.21%
Benzene 8.00E-05 3.26E-06 0.01% 0.01% 5.27E-06 0.01% 0.01% 1.44E-06 0.00% 0.005%
Bromodichloromethane 2.76E-04 7.23E-07 0.001% 0.001% 7.09E-07 0.001% 0.001% 6.76E-08 0.0002% 0.0002%
Chloroform 1.34E-04 1.55E-06 0.003% 0.003% 2.31E-06 0.002% 0.002% 5.81E-07 0.002% 0.002%
Trichloroethene 2.14E-04 7.24E-05 0.14% 0.14% 1.18E-04 0.12% 0.12% 3.24E-05 0.11% 0.11%

5.01E-02 100% -- 9.47E-02 100% -- 2.98E-02 100% --
5.14E-02 -- 100% 9.72E-02 -- 100% 3.05E-02 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs) Wader (Adult )

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-17 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR BOATER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 2.25E-06 84.66% 83.76% 2.58E-07 89.60% 88.56% 2.29E-06 90.54% 89.51%
PCBs

PCBs, total 2.67E+00 7.44E-08 2.80% -- 6.70E-09 2.33% -- 7.67E-08 3.03% --
PCBs (non-DLC) 2.53E+00 7.05E-08 -- 2.63% 6.35E-09 -- 2.18% 7.27E-08 -- 2.83%
PCBs-TEQ 3.38E-05 3.24E-08 -- 1.21% 3.73E-09 -- 1.28% 3.31E-08 -- 1.29%

Inorganics
Aluminum 9.94E+03 NA NA NA NA NA NA NA NA NA
Antimony 1.23E+00 NA NA NA NA NA NA NA NA NA
Arsenic, total 9.51E+00 6.65E-08 2.51% 2.48% 7.10E-09 2.47% 2.44% 6.81E-08 2.69% 2.66%
Cadmium, diet 4.91E+00 NA NA NA NA NA NA NA NA NA
Chromium, total 1.78E+02 NA NA NA NA NA NA NA NA NA
Chromium, hexavalent 7.78E+00 5.07E-08 1.91% 1.89% 4.15E-09 1.44% 1.43% 1.71E-08 0.68% 0.67%
Cobalt 7.61E+00 NA NA NA NA NA NA NA NA NA
Copper 1.80E+02 NA NA NA NA NA NA NA NA NA
Manganese, nondiet 4.59E+02 NA NA NA NA NA NA NA NA NA
Mercury, total 3.18E+00 NA NA NA NA NA NA NA NA NA
Thallium 1.65E-01 NA NA NA NA NA NA NA NA NA
Vanadium 2.79E+01 NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 8.42E-03 1.51E-09 0.06% 0.06% 1.44E-10 0.05% 0.05% 1.55E-09 0.06% 0.06%

PAHs
Benzo(a)anthracene 3.32E+00 1.32E-08 0.50% 0.49% 7.21E-10 0.25% 0.25% 4.53E-09 0.18% 0.18%
Benzo(a)pyrene 3.84E+00 1.53E-07 5.75% 5.69% 8.34E-09 2.90% 2.87% 5.24E-08 2.07% 2.04%
Benzo(b)fluoranthene 4.52E+00 1.80E-08 0.68% 0.67% 9.82E-10 0.34% 0.34% 6.17E-09 0.24% 0.24%
Benzo(k)fluoranthene 2.10E+00 8.35E-10 0.03% 0.03% 4.56E-11 0.02% 0.02% 2.87E-10 0.01% 0.01%
C2-Benzanthracene/chrysenes 3.47E+00 1.38E-10 0.01% 0.01% 7.54E-12 0.003% 0.003% 4.74E-11 0.002% 0.002%
Chrysene 4.53E+00 1.80E-10 0.01% 0.01% 9.84E-12 0.003% 0.003% 6.18E-11 0.002% 0.002%
Dibenz(a,h)anthracene 3.97E-01 1.58E-08 0.59% 0.59% 8.63E-10 0.30% 0.30% 5.42E-09 0.21% 0.21%
Indeno(1,2,3-cd)pyrene 2.25E+00 8.94E-09 0.34% 0.33% 4.89E-10 0.17% 0.17% 3.07E-09 0.12% 0.12%
Naphthalene 8.47E-01 NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.60E+01 4.07E-09 0.15% 0.15% 3.88E-10 0.13% 0.13% 4.19E-09 0.17% 0.16%

TPH
TPH C9-C18 2.64E+02 NA NA NA NA NA NA NA NA NA
TPH C19-C40 2.54E+03 NA NA NA NA NA NA NA NA NA

VOCs
Benzene 5.60E-04 1.34E-13 0.000005% 0.000005% 1.83E-14 0.00001% 0.00001% 1.36E-13 0.000005% 0.000005%
Trichloroethene 1.63E-03 9.77E-13 0.00004% 0.00004% 8.00E-14 0.00003% 0.00003% 3.30E-13 0.00001% 0.00001%

2.65E-06 100% -- 2.88E-07 100% -- 2.53E-06 100% --
2.68E-06 -- 100% 2.91E-07 -- 100% 2.56E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.
(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult )
Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
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TABLE J-18 RME
TOTAL HAZARD INDEX FOR BOATER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 2.14E-01 87.85% 87.09% 3.44E-02 89.41% 88.55% 7.65E-02 87.79% 87.04%
PCBs

PCBs, total 2.67E+00 1.86E-02 7.64% -- 2.34E-03 6.10% -- 6.71E-03 7.70% NA
PCBs (non-DLC) 2.53E+00 1.76E-02 -- 7.18% 2.22E-03 -- 5.72% 6.36E-03 NA 7.24%
PCBs-TEQ 3.38E-05 3.09E-03 -- 1.26% 4.97E-04 -- 1.28% 1.10E-03 NA 1.26%

Inorganics
Aluminum 9.94E+03 4.32E-04 0.18% 0.18% 8.25E-05 0.21% 0.21% 1.53E-04 0.18% 0.17%
Antimony 1.23E+00 1.34E-04 0.05% 0.05% 2.55E-05 0.07% 0.07% 4.74E-05 0.05% 0.05%
Arsenic, total 9.51E+00 1.48E-03 0.61% 0.60% 2.21E-04 0.57% 0.57% 5.30E-04 0.61% 0.60%
Cadmium, diet 4.91E+00 3.48E-04 0.14% 0.14% 5.38E-05 0.14% 0.14% 1.25E-04 0.14% 0.14%
Chromium, total 1.78E+02 5.15E-06 0.002% 0.002% 9.85E-07 0.003% 0.003% 1.83E-06 0.002% 0.002%
Chromium, hexavalent 7.78E+00 1.13E-04 0.05% 0.05% 2.15E-05 0.06% 0.06% 4.00E-05 0.05% 0.05%
Cobalt 7.61E+00 1.10E-03 0.45% 0.45% 2.11E-04 0.55% 0.54% 3.91E-04 0.45% 0.44%
Copper 1.80E+02 1.95E-04 0.08% 0.08% 3.74E-05 0.10% 0.10% 6.93E-05 0.08% 0.08%
Manganese, nondiet 4.59E+02 8.31E-04 0.34% 0.34% 1.59E-04 0.41% 0.41% 2.95E-04 0.34% 0.34%
Mercury, total 3.18E+00 4.60E-04 0.19% 0.19% 8.80E-05 0.23% 0.23% 1.63E-04 0.19% 0.19%
Thallium 1.65E-01 7.17E-04 0.29% 0.29% 1.37E-04 0.36% 0.35% 2.54E-04 0.29% 0.29%
Vanadium 2.79E+01 2.40E-04 0.10% 0.10% 4.60E-05 0.12% 0.12% 8.53E-05 0.10% 0.10%

Pesticides
Dieldrin 8.42E-03 1.88E-05 0.008% 0.008% 2.51E-06 0.007% 0.006% 6.79E-06 0.008% 0.008%

PAHs
Benzo(a)anthracene 3.32E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 3.84E+00 1.70E-03 0.70% 0.69% 2.16E-04 0.56% 0.56% 6.11E-04 0.70% 0.70%
Benzo(b)fluoranthene 4.52E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.10E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 3.47E+00 1.15E-05 0.005% 0.005% 1.47E-06 0.004% 0.004% 4.14E-06 0.005% 0.005%
Chrysene 4.53E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 3.97E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.25E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 8.47E-01 5.61E-06 0.002% 0.002% 7.16E-07 0.002% 0.002% 2.02E-06 0.002% 0.002%
bis-(2-Ethylhexyl)phthalate 2.60E+01 1.45E-04 0.06% 0.06% 1.94E-05 0.05% 0.05% 5.24E-05 0.06% 0.06%

TPH
TPH C9-C18 2.64E+02 2.95E-03 1.21% 1.20% 3.94E-04 1.02% 1.01% 1.06E-03 1.22% 1.21%
TPH C19-C40 2.54E+03 9.48E-05 0.04% 0.04% 1.26E-05 0.03% 0.03% 3.41E-05 0.04% 0.04%

VOCs
Benzene 5.60E-04 6.08E-09 0.000002% 0.000002% 1.16E-09 0.000003% 0.000003% 2.16E-09 0.000002% 0.000002%
Trichloroethene 1.63E-03 1.42E-07 0.0001% 0.0001% 2.71E-08 0.0001% 0.0001% 5.02E-08 0.0001% 0.0001%

2.43E-01 100% -- 3.85E-02 100% -- 8.71E-02 100% --
2.46E-01 -- 100% 3.88E-02 -- 100% 8.79E-02 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.
(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult )

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-19 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR BOATER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/L)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 4.66E-07 57.47% 56.43% 7.96E-07 67.90% 66.44% 9.26E-06 79.13% 77.17%
PCBs

PCBs, total 1.82E-05 2.15E-09 0.27% -- 3.69E-09 0.31% -- 4.26E-08 0.36% --
PCBs (non-DLC) 1.74E-05 2.06E-09 -- 0.25% 3.53E-09 -- 0.29% 4.08E-08 -- 0.34%
PCBs-TEQ 3.40E-10 1.51E-08 -- 1.82% 2.58E-08 -- 2.16% 2.99E-07 -- 2.49%

Inorganics
Antimony 5.41E-04 NA NA NA NA NA NA NA NA NA
Arsenic, total 1.29E-03 9.73E-09 1.20% 1.18% 3.04E-08 2.59% 2.53% 1.34E-07 1.15% 1.12%
Chromium, total 2.97E-03 NA NA NA NA NA NA NA NA NA
Cobalt 3.64E-04 NA NA NA NA NA NA NA NA NA
Manganese, nondiet 9.54E-02 NA NA NA NA NA NA NA NA NA
Thallium 9.76E-06 NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 1.06E-06 9.23E-10 0.11% 0.11% 1.68E-09 0.14% 0.14% 1.79E-08 0.15% 0.15%

PAHs
Benzo(a)anthracene 2.93E-05 7.98E-09 0.98% 0.97% 8.13E-09 0.69% 0.68% 5.29E-08 0.45% 0.44%
Benzo(a)pyrene 4.54E-05 2.10E-07 25.93% 25.46% 2.14E-07 18.25% 17.86% 1.40E-06 11.93% 11.64%
Benzo(b)fluoranthene 6.44E-05 3.03E-08 3.74% 3.67% 3.08E-08 2.63% 2.57% 2.01E-07 1.72% 1.68%
Dibenz(a,h)anthracene 8.90E-06 6.38E-08 7.87% 7.73% 6.49E-08 5.53% 5.42% 4.24E-07 3.62% 3.53%
Indeno(1,2,3-cd)pyrene 3.26E-05 1.59E-08 1.96% 1.93% 1.62E-08 1.38% 1.35% 1.06E-07 0.90% 0.88%

SVOCs
bis-(2-Ethylhexyl)phthalate 1.99E-03 3.16E-09 0.39% 0.38% 5.53E-09 0.47% 0.46% 6.20E-08 0.53% 0.52%

VOCs
Benzene 8.00E-05 7.55E-11 0.009% 0.009% 1.59E-10 0.01% 0.01% 1.37E-09 0.01% 0.01%
Bromodichloromethane 2.76E-04 7.43E-11 0.009% 0.009% 2.49E-10 0.02% 0.02% 9.54E-10 0.008% 0.008%
Chloroform 1.34E-04 NA NA NA NA NA NA NA NA NA
Trichloroethene 2.14E-04 4.96E-10 0.06% 0.06% 6.30E-10 0.05% 0.05% 2.99E-09 0.03% 0.02%

8.11E-07 100% -- 1.17E-06 100% -- 1.17E-05 100% --
8.26E-07 -- 100% 1.20E-06 -- 100% 1.20E-05 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult )

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
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TABLE J-20 RME
TOTAL HAZARD INDEX FOR BOATER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/L)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 4.44E-02 87.19% 84.99% 1.06E-01 86.33% 84.17% 3.09E-01 87.51% 85.30%
PCBs

PCBs, total 1.82E-05 2.69E-03 5.28% -- 6.46E-03 5.25% -- 1.87E-02 5.29% NA
PCBs (non-DLC) 1.74E-05 2.57E-03 -- 4.92% 6.17E-03 -- 4.90% 1.78E-02 NA 4.93%
PCBs-TEQ 3.40E-10 1.44E-03 -- 2.75% 3.45E-03 -- 2.73% 9.96E-03 NA 2.75%

Inorganics
Antimony 5.41E-04 1.20E-04 0.24% 0.23% 4.21E-04 0.34% 0.33% 6.95E-04 0.20% 0.19%
Arsenic, total 1.29E-03 2.16E-04 0.42% 0.41% 9.44E-04 0.77% 0.75% 1.04E-03 0.30% 0.29%
Chromium, total 2.97E-03 1.13E-06 0.002% 0.002% 2.87E-06 0.002% 0.002% 7.66E-06 0.002% 0.002%
Cobalt 3.64E-04 5.60E-05 0.11% 0.11% 2.55E-04 0.21% 0.20% 2.60E-04 0.07% 0.07%
Manganese, nondiet 9.54E-02 8.53E-04 1.68% 1.63% 2.42E-03 1.97% 1.92% 5.52E-03 1.57% 1.53%
Thallium 9.76E-06 4.91E-05 0.10% 0.09% 2.14E-04 0.17% 0.17% 2.37E-04 0.07% 0.07%

Pesticides
Dieldrin 1.06E-06 1.15E-05 0.02% 0.02% 2.94E-05 0.02% 0.02% 7.82E-05 0.02% 0.02%

PAHs
Benzo(a)anthracene 2.93E-05 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.54E-05 2.34E-03 4.59% 4.47% 5.55E-03 4.51% 4.40% 1.63E-02 4.62% 4.50%
Benzo(b)fluoranthene 6.44E-05 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 8.90E-06 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 3.26E-05 NA NA NA NA NA NA NA NA NA
bis-(2-Ethylhexyl)phthalate 1.99E-03 1.13E-04 0.22% 0.22% 2.77E-04 0.23% 0.22% 7.75E-04 0.22% 0.21%

VOCs
Benzene 8.00E-05 3.43E-06 0.01% 0.01% 1.01E-05 0.01% 0.01% 2.18E-05 0.01% 0.01%
Bromodichloromethane 2.76E-04 5.99E-07 0.001% 0.001% 2.81E-06 0.002% 0.002% 2.69E-06 0.001% 0.001%
Chloroform 1.34E-04 1.51E-06 0.003% 0.003% 4.93E-06 0.004% 0.004% 9.10E-06 0.003% 0.003%
Trichloroethene 2.14E-04 7.19E-05 0.14% 0.14% 2.13E-04 0.17% 0.17% 4.55E-04 0.13% 0.13%

5.09E-02 100% -- 1.23E-01 100% -- 3.53E-01 100% --
5.22E-02 -- 100% 1.26E-01 -- 100% 3.62E-01 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult )

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-21 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR WORKER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 1.75E-05 89.97% 88.96%
PCBs

PCBs, total 2.67E+00 6.47E-07 3.32% --
PCBs (non-DLC) 2.53E+00 6.13E-07 -- 3.11%
PCBs-TEQ 3.38E-05 2.53E-07 -- 1.29%

Inorganics
Aluminum 9.94E+03 NA NA NA
Antimony 1.23E+00 NA NA NA
Arsenic, total 9.51E+00 5.39E-07 2.76% 2.73%
Cadmium, diet 4.91E+00 NA NA NA
Chromium, total 1.78E+02 NA NA NA
Chromium, hexavalent 7.78E+00 1.19E-07 0.61% 0.60%
Cobalt 7.61E+00 NA NA NA
Copper 1.80E+02 NA NA NA
Manganese, nondiet 4.59E+02 NA NA NA
Mercury, total 3.18E+00 NA NA NA
Thallium 1.65E-01 NA NA NA
Vanadium 2.79E+01 NA NA NA

Pesticides
Dieldrin 8.42E-03 1.28E-08 0.07% 0.07%

PAHs
Benzo(a)anthracene 3.32E+00 3.81E-08 0.20% 0.19%
Benzo(a)pyrene 3.84E+00 4.40E-07 2.26% 2.23%
Benzo(b)fluoranthene 4.52E+00 5.18E-08 0.27% 0.26%
Benzo(k)fluoranthene 2.10E+00 2.41E-09 0.01% 0.01%
C2-Benzanthracene/chrysenes 3.47E+00 3.98E-10 0.002% 0.002%
Chrysene 4.53E+00 5.20E-10 0.003% 0.003%
Dibenz(a,h)anthracene 3.97E-01 4.55E-08 0.23% 0.23%
Indeno(1,2,3-cd)pyrene 2.25E+00 2.58E-08 0.13% 0.13%
Naphthalene 8.47E-01 NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.60E+01 3.47E-08 0.18% 0.18%

TPH
TPH C9-C18 2.64E+02 NA NA NA
TPH C19-C40 2.54E+03 NA NA NA

VOCs
Benzene 5.60E-04 9.42E-13 0.000005% 0.000005%
Trichloroethene 1.63E-03 2.29E-12 0.00001% 0.00001%

1.95E-05 100% --
1.97E-05 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.
(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Worker (Adult)
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TABLE J-22 RME
TOTAL HAZARD INDEX FOR WORKER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 4.68E-01 87.06% 86.35%
PCBs

PCBs, total 2.67E+00 4.53E-02 8.43% --
PCBs (non-DLC) 2.53E+00 4.29E-02 -- 7.92%
PCBs-TEQ 3.38E-05 6.76E-03 -- 1.25%

Inorganics
Aluminum 9.94E+03 8.51E-04 0.16% 0.16%
Antimony 1.23E+00 2.63E-04 0.05% 0.05%
Arsenic, total 9.51E+00 3.35E-03 0.62% 0.62%
Cadmium, diet 4.91E+00 7.76E-04 0.14% 0.14%
Chromium, total 1.78E+02 1.02E-05 0.002% 0.002%
Chromium, hexavalent 7.78E+00 2.22E-04 0.04% 0.04%
Cobalt 7.61E+00 2.17E-03 0.40% 0.40%
Copper 1.80E+02 3.85E-04 0.07% 0.07%
Manganese, nondiet 4.59E+02 1.64E-03 0.30% 0.30%
Mercury, total 3.18E+00 9.08E-04 0.17% 0.17%
Thallium 1.65E-01 1.41E-03 0.26% 0.26%
Vanadium 2.79E+01 4.74E-04 0.09% 0.09%

Pesticides
Dieldrin 8.42E-03 4.49E-05 0.008% 0.008%

PAHs
Benzo(a)anthracene 3.32E+00 NA NA NA
Benzo(a)pyrene 3.84E+00 4.11E-03 0.76% 0.76%
Benzo(b)fluoranthene 4.52E+00 NA NA NA
Benzo(k)fluoranthene 2.10E+00 NA NA NA
C2-Benzanthracene/chrysenes 3.47E+00 2.79E-05 0.01% 0.01%
Chrysene 4.53E+00 NA NA NA
Dibenz(a,h)anthracene 3.97E-01 NA NA NA
Indeno(1,2,3-cd)pyrene 2.25E+00 NA NA NA
Naphthalene 8.47E-01 1.36E-05 0.00% 0.00%
bis-(2-Ethylhexyl)phthalate 2.60E+01 3.47E-04 0.065% 0.064%

TPH
TPH C9-C18 2.64E+02 7.04E-03 1.31% 1.30%
TPH C19-C40 2.54E+03 2.26E-04 0.04% 0.04%

VOCs
Benzene 5.60E-04 1.20E-08 0.000002% 0.000002%
Trichloroethene 1.63E-03 2.79E-07 0.0001% 0.0001%

5.37E-01 100% --
5.42E-01 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.
(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Worker (Adult)

Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-23 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR ANGLER RECEPTOR

DIRECT CONTACT WITH RM 6-9  ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 4.21E-05 94.94% 94.37% 2.15E-05 95.34% 94.78%
PCBs

PCBs, total 6.51E+00 7.99E-07 1.80% -- 5.34E-07 2.37% --
PCBs (non-DLC) 6.19E+00 7.60E-07 -- 1.70% 5.08E-07 -- 2.24%
PCBs-TEQ 7.69E-05 3.11E-07 -- 0.70% 1.59E-07 -- 0.70%

Inorganics
Aluminum 1.26E+04 NA NA NA NA NA NA
Antimony 1.92E+00 NA NA NA NA NA NA
Arsenic, total 1.37E+01 4.10E-07 0.92% 0.92% 2.31E-07 1.02% 1.02%
Cadmium, diet 8.78E+00 NA NA NA NA NA NA
Chromium, total 2.95E+02 NA NA NA NA NA NA
Cobalt 9.05E+00 NA NA NA NA NA NA
Copper 2.80E+02 NA NA NA NA NA NA
Manganese, nondiet 6.06E+02 NA NA NA NA NA NA
Mercury, total 5.06E+00 NA NA NA NA NA NA
Thallium 2.30E-01 NA NA NA NA NA NA
Vanadium 3.96E+01 NA NA NA NA NA NA

Pesticides
Dieldrin 2.23E-02 1.74E-08 0.04% 0.04% 1.11E-08 0.05% 0.05%

PAHs
Benzo(a)anthracene 3.26E+00 4.75E-08 0.11% 0.11% 1.26E-08 0.06% 0.06%
Benzo(a)pyrene 4.93E+00 7.18E-07 1.62% 1.61% 1.90E-07 0.84% 0.84%
Benzo(b)fluoranthene 6.09E+00 8.87E-08 0.20% 0.20% 2.35E-08 0.10% 0.10%
Benzo(k)fluoranthene 2.13E+00 3.10E-09 0.01% 0.01% 8.21E-10 0.004% 0.00%
C2-Benzanthracene/chrysenes 5.59E+00 8.14E-10 0.002% 0.002% 2.16E-10 0.001% 0.001%
Chrysene 4.55E+00 6.62E-10 0.001% 0.001% 1.75E-10 0.001% 0.001%
Dibenz(a,h)anthracene 6.86E-01 9.99E-08 0.23% 0.22% 2.65E-08 0.12% 0.12%
Indeno(1,2,3-cd)pyrene 2.61E+00 3.80E-08 0.09% 0.09% 1.01E-08 0.04% 0.04%
Naphthalene 3.05E+00 NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.81E+01 1.92E-08 0.04% 0.04% 1.22E-08 0.05% 0.05%

TPH
TPH C9-C18 5.40E+02 NA NA NA NA NA NA
TPH C19-C40 3.87E+03 NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 2.52E-13 0.0000006% 0.0000006% 9.09E-14 0.0000004% 0.0000004%
Trichloroethene 5.00E-03 1.01E-11 0.00002% 0.00002% 1.46E-12 0.000006% 0.000006%

4.43E-05 100% -- 2.26E-05 100% --
4.46E-05 -- 100% 2.27E-05 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7 to < 19 yrs) Angler (Adult)

Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (a)
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TABLE J-24 RME
TOTAL HAZARD INDEX FOR ANGLER RECEPTOR

DIRECT CONTACT WITH RM 6-9  ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 2.34E+00 93.65% 93.22% 7.17E-01 92.23% 91.88%
PCBs

PCBs, total 6.51E+00 1.17E-01 4.67% -- 4.68E-02 6.01% NA
PCBs (non-DLC) 6.19E+00 1.11E-01 -- 4.42% 4.45E-02 NA 5.70%
PCBs-TEQ 7.69E-05 1.73E-02 -- 0.69% 5.30E-03 NA 0.68%

Inorganics
Aluminum 1.26E+04 1.29E-03 0.05% 0.05% 2.80E-04 0.04% 0.04%
Antimony 1.92E+00 4.93E-04 0.02% 0.02% 1.07E-04 0.01% 0.01%
Arsenic, total 1.37E+01 5.31E-03 0.21% 0.21% 1.80E-03 0.23% 0.23%
Cadmium, diet 8.78E+00 1.54E-03 0.06% 0.06% 5.00E-04 0.06% 0.06%
Chromium, total 2.95E+02 2.02E-05 0.0008% 0.0008% 4.38E-06 0.0006% 0.0006%
Cobalt 9.05E+00 3.10E-03 0.12% 0.12% 6.72E-04 0.09% 0.09%
Copper 2.80E+02 7.19E-04 0.03% 0.03% 1.56E-04 0.02% 0.02%
Manganese, nondiet 6.06E+02 2.59E-03 0.10% 0.10% 5.62E-04 0.07% 0.07%
Mercury, total 5.06E+00 1.73E-03 0.07% 0.07% 3.75E-04 0.05% 0.05%
Thallium 2.30E-01 2.36E-03 0.09% 0.09% 5.12E-04 0.07% 0.07%
Vanadium 3.96E+01 8.07E-04 0.03% 0.03% 1.75E-04 0.02% 0.02%

Pesticides
Dieldrin 2.23E-02 1.27E-04 0.005% 0.005% 4.86E-05 0.006% 0.006%

PAHs
Benzo(a)anthracene 3.26E+00 NA NA NA NA NA NA
Benzo(a)pyrene 4.93E+00 5.58E-03 0.22% 0.22% 2.22E-03 0.29% 0.28%
Benzo(b)fluoranthene 6.09E+00 NA NA NA NA NA NA
Benzo(k)fluoranthene 2.13E+00 NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 5.59E+00 4.75E-05 0.002% 0.002% 1.89E-05 0.002% 0.002%
Chrysene 4.55E+00 NA NA NA NA NA NA
Dibenz(a,h)anthracene 6.86E-01 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.61E+00 NA NA NA NA NA NA
Naphthalene 3.05E+00 5.18E-05 0.002% 0.002% 2.06E-05 0.003% 0.003%
bis-(2-Ethylhexyl)phthalate 2.81E+01 4.00E-04 0.02% 0.02% 1.53E-04 0.02% 0.020%

TPH
TPH C9-C18 5.40E+02 1.54E-02 0.62% 0.61% 5.88E-03 0.76% 0.75%
TPH C19-C40 3.87E+03 3.68E-04 0.01% 0.01% 1.41E-04 0.02% 0.02%

VOCs
Benzene 2.60E-04 6.68E-09 0.0000003% 0.0000003% 1.45E-09 0.0000002% 0.0000002%
Trichloroethene 5.00E-03 1.03E-06 0.00004% 0.00004% 2.23E-07 0.00003% 0.00003%

2.50E+00 100% -- 7.78E-01 100% --
2.51E+00 -- 100% 7.81E-01 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.
(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7 to < 19 yrs) Angler (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
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TABLE J-25 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 3.18E-05 95.51% 94.90% 4.21E-05 94.94% 94.37% 2.15E-05 95.34% 94.78% 5.33E-05 95.44% 94.85%
PCBs

PCBs, total 6.51E+00 3.83E-07 1.15% -- 7.99E-07 1.80% -- 5.34E-07 2.37% -- 9.17E-07 1.64% --
PCBs (non-DLC) 6.19E+00 3.64E-07 -- 1.08% 7.60E-07 -- 1.70% 5.08E-07 -- 2.24% 8.72E-07 -- 1.55%
PCBs-TEQ 7.69E-05 2.35E-07 -- 0.70% 3.11E-07 -- 0.70% 1.59E-07 -- 0.70% 3.94E-07 -- 0.70%

Inorganics
Aluminum 1.26E+04 NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 1.92E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 1.37E+01 2.72E-07 0.82% 0.81% 4.10E-07 0.92% 0.92% 2.31E-07 1.02% 1.02% 5.03E-07 0.90% 0.89%
Cadmium, diet 8.78E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 2.95E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 9.05E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 2.80E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 6.06E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, total 5.06E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 2.30E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 3.96E+01 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 2.23E-02 9.32E-09 0.03% 0.03% 1.74E-08 0.04% 0.04% 1.11E-08 0.05% 0.05% 2.04E-08 0.04% 0.04%

PAHs
Benzo(a)anthracene 3.26E+00 3.91E-08 0.12% 0.12% 4.75E-08 0.11% 0.11% 1.26E-08 0.06% 0.06% 5.17E-08 0.09% 0.09%
Benzo(a)pyrene 4.93E+00 5.91E-07 1.77% 1.76% 7.18E-07 1.62% 1.61% 1.90E-07 0.84% 0.84% 7.82E-07 1.40% 1.39%
Benzo(b)fluoranthene 6.09E+00 7.31E-08 0.22% 0.22% 8.87E-08 0.20% 0.20% 2.35E-08 0.10% 0.10% 9.66E-08 0.17% 0.17%
Benzo(k)fluoranthene 2.13E+00 2.56E-09 0.01% 0.01% 3.10E-09 0.01% 0.01% 8.21E-10 0.004% 0.004% 3.38E-09 0.01% 0.01%
C2-Benzanthracene/chrysenes 5.59E+00 6.71E-10 0.002% 0.002% 8.14E-10 0.002% 0.002% 2.16E-10 0.001% 0.001% 8.86E-10 0.002% 0.002%
Chrysene 4.55E+00 5.46E-10 0.002% 0.002% 6.62E-10 0.001% 0.001% 1.75E-10 0.001% 0.001% 7.21E-10 0.001% 0.001%
Dibenz(a,h)anthracene 6.86E-01 8.23E-08 0.25% 0.25% 9.99E-08 0.23% 0.22% 2.65E-08 0.12% 0.12% 1.09E-07 0.19% 0.19%
Indeno(1,2,3-cd)pyrene 2.61E+00 3.13E-08 0.09% 0.09% 3.80E-08 0.09% 0.09% 1.01E-08 0.04% 0.04% 4.14E-08 0.07% 0.07%
Naphthalene 3.05E+00 NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.81E+01 1.03E-08 0.03% 0.03% 1.92E-08 0.04% 0.04% 1.22E-08 0.05% 0.05% 2.25E-08 0.04% 0.04%

TPH
TPH C9-C18 5.40E+02 NA NA NA NA NA NA NA NA NA NA NA NA
TPH C19-C40 3.87E+03 NA NA NA NA NA NA NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 2.57E-13 0.000001% 0.000001% 2.52E-13 0.0000006% 0.0000006% 9.09E-14 0.0000004% 0.0000004% 3.48E-13 0.000001% 0.000001%
Trichloroethene 5.00E-03 1.73E-11 0.00005% 0.00005% 1.01E-11 0.00002% 0.00002% 1.46E-12 0.00001% 0.00001% 1.88E-11 0.00003% 0.00003%

3.33E-05 100% -- 4.43E-05 100% -- 2.26E-05 100% -- 5.59E-05 100% --
3.35E-05 -- 100% 4.46E-05 -- 100% 2.27E-05 -- 100% 5.62E-05 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.
(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs) Swimmer (Adult) Combined Adult/Child (a)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk
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TABLE J-26 RME
CUMULATIVE NONCANCER HAZARD INDEX FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 3.54E+00 95.40% 94.87% 2.34E+00 93.65% 93.22% 7.17E-01 92.23% 91.88%
PCBs

PCBs, total 6.51E+00 1.12E-01 3.01% -- 1.17E-01 4.67% -- 4.68E-02 6.01% NA
PCBs (non-DLC) 6.19E+00 1.06E-01 -- 2.85% 1.11E-01 -- 4.42% 4.45E-02 NA 5.70%
PCBs-TEQ 7.69E-05 2.62E-02 -- 0.70% 1.73E-02 -- 0.69% 5.30E-03 NA 0.68%

Inorganics
Aluminum 1.26E+04 2.64E-03 0.07% 0.07% 1.29E-03 0.05% 0.05% 2.80E-04 0.04% 0.04%
Antimony 1.92E+00 1.01E-03 0.03% 0.03% 4.93E-04 0.02% 0.02% 1.07E-04 0.01% 0.01%
Arsenic, total 1.37E+01 7.04E-03 0.19% 0.19% 5.31E-03 0.21% 0.21% 1.80E-03 0.23% 0.23%
Cadmium, diet 8.78E+00 2.17E-03 0.06% 0.06% 1.54E-03 0.06% 0.06% 5.00E-04 0.06% 0.06%
Chromium, total 2.95E+02 4.12E-05 0.001% 0.001% 2.02E-05 0.0008% 0.0008% 4.38E-06 0.0006% 0.0006%
Cobalt 9.05E+00 6.32E-03 0.17% 0.17% 3.10E-03 0.12% 0.12% 6.72E-04 0.09% 0.09%
Copper 2.80E+02 1.47E-03 0.04% 0.04% 7.19E-04 0.03% 0.03% 1.56E-04 0.02% 0.02%
Manganese, nondiet 6.06E+02 5.29E-03 0.14% 0.14% 2.59E-03 0.10% 0.10% 5.62E-04 0.07% 0.07%
Mercury, total 5.06E+00 3.53E-03 0.10% 0.09% 1.73E-03 0.07% 0.07% 3.75E-04 0.05% 0.05%
Thallium 2.30E-01 4.82E-03 0.13% 0.13% 2.36E-03 0.09% 0.09% 5.12E-04 0.07% 0.07%
Vanadium 3.96E+01 1.65E-03 0.04% 0.04% 8.07E-04 0.03% 0.03% 1.75E-04 0.02% 0.02%

Pesticides
Dieldrin 2.23E-02 1.36E-04 0.004% 0.004% 1.27E-04 0.005% 0.005% 4.86E-05 0.006% 0.006%

PAHs
Benzo(a)anthracene 3.26E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.93E+00 5.48E-03 0.15% 0.15% 5.58E-03 0.22% 0.22% 2.22E-03 0.29% 0.28%
Benzo(b)fluoranthene 6.09E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.13E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 5.59E+00 4.66E-05 0.001% 0.001% 4.75E-05 0.002% 0.002% 1.89E-05 0.002% 0.002%
Chrysene 4.55E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 6.86E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.61E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 3.05E+00 5.08E-05 0.001% 0.001% 5.18E-05 0.002% 0.002% 2.06E-05 0.003% 0.003%
bis-(2-Ethylhexyl)phthalate 2.81E+01 4.28E-04 0.01% 0.01% 4.00E-04 0.016% 0.016% 1.53E-04 0.020% 0.020%

TPH
TPH C9-C18 5.40E+02 1.65E-02 0.44% 0.44% 1.54E-02 0.62% 0.61% 5.88E-03 0.76% 0.75%
TPH C19-C40 3.87E+03 3.93E-04 0.01% 0.01% 3.68E-04 0.01% 0.01% 1.41E-04 0.02% 0.02%

VOCs
Benzene 2.60E-04 1.36E-08 0.0000004% 0.0000004% 6.68E-09 0.0000003% 0.0000003% 1.45E-09 0.0000002% 0.0000002%
Trichloroethene 5.00E-03 2.10E-06 0.0001% 0.0001% 1.03E-06 0.00004% 0.00004% 2.23E-07 0.00003% 0.00003%

3.71E+00 100% -- 2.50E+00 100% -- 7.78E-01 100% --
3.73E+00 -- 100% 2.51E+00 -- 100% 7.81E-01 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs) Swimmer (Adult)
Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-27 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR WADER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 3.18E-05 95.51% 94.90% 4.21E-05 94.94% 94.37% 2.15E-05 95.34% 94.78% 5.33E-05 95.44% 94.85%
PCBs

PCBs, total 6.51E+00 3.83E-07 1.15% -- 7.99E-07 1.80% -- 5.34E-07 2.37% -- 9.17E-07 1.64% --
PCBs (non-DLC) 6.19E+00 3.64E-07 -- 1.08% 7.60E-07 -- 1.70% 5.08E-07 -- 2.24% 8.72E-07 -- 1.55%
PCBs-TEQ 7.69E-05 2.35E-07 -- 0.70% 3.11E-07 -- 0.70% 1.59E-07 -- 0.70% 3.94E-07 -- 0.70%

Inorganics
Aluminum 1.26E+04 NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 1.92E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 1.37E+01 2.72E-07 0.82% 0.81% 4.10E-07 0.92% 0.92% 2.31E-07 1.02% 1.02% 5.03E-07 0.90% 0.89%
Cadmium, diet 8.78E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 2.95E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 9.05E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 2.80E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 6.06E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, total 5.06E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 2.30E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 3.96E+01 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 2.23E-02 9.32E-09 0.03% 0.03% 1.74E-08 0.04% 0.04% 1.11E-08 0.05% 0.05% 2.04E-08 0.04% 0.04%

PAHs
Benzo(a)anthracene 3.26E+00 3.91E-08 0.12% 0.12% 4.75E-08 0.11% 0.11% 1.26E-08 0.06% 0.06% 5.17E-08 0.09% 0.09%
Benzo(a)pyrene 4.93E+00 5.91E-07 1.77% 1.76% 7.18E-07 1.62% 1.61% 1.90E-07 0.84% 0.84% 7.82E-07 1.40% 1.39%
Benzo(b)fluoranthene 6.09E+00 7.31E-08 0.22% 0.22% 8.87E-08 0.20% 0.20% 2.35E-08 0.10% 0.10% 9.66E-08 0.17% 0.17%
Benzo(k)fluoranthene 2.13E+00 2.56E-09 0.01% 0.01% 3.10E-09 0.01% 0.01% 8.21E-10 0.004% 0.004% 3.38E-09 0.01% 0.01%
C2-Benzanthracene/chrysenes 5.59E+00 6.71E-10 0.002% 0.002% 8.14E-10 0.002% 0.002% 2.16E-10 0.001% 0.001% 8.86E-10 0.002% 0.002%
Chrysene 4.55E+00 5.46E-10 0.002% 0.002% 6.62E-10 0.001% 0.001% 1.75E-10 0.001% 0.001% 7.21E-10 0.001% 0.001%
Dibenz(a,h)anthracene 6.86E-01 8.23E-08 0.25% 0.25% 9.99E-08 0.23% 0.22% 2.65E-08 0.12% 0.12% 1.09E-07 0.19% 0.19%
Indeno(1,2,3-cd)pyrene 2.61E+00 3.13E-08 0.09% 0.09% 3.80E-08 0.09% 0.09% 1.01E-08 0.04% 0.04% 4.14E-08 0.07% 0.07%
Naphthalene 3.05E+00 NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.81E+01 1.03E-08 0.03% 0.03% 1.92E-08 0.04% 0.04% 1.22E-08 0.05% 0.05% 2.25E-08 0.04% 0.04%

TPH
TPH C9-C18 5.40E+02 NA NA NA NA NA NA NA NA NA NA NA NA
TPH C19-C40 3.87E+03 NA NA NA NA NA NA NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 2.57E-13 0.000001% 0.000001% 2.52E-13 0.0000006% 0.0000006% 9.09E-14 0.0000004% 0.0000004% 3.48E-13 0.000001% 0.000001%
Trichloroethene 5.00E-03 1.73E-11 0.00005% 0.00005% 1.01E-11 0.00002% 0.00002% 1.46E-12 0.00001% 0.00001% 1.88E-11 0.00003% 0.00003%

3.33E-05 100% -- 4.43E-05 100% -- 2.26E-05 100% -- 5.59E-05 100% --
3.35E-05 -- 100% 4.46E-05 -- 100% 2.27E-05 -- 100% 5.62E-05 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.
(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Wader (Adult) Combined Adult/Child (a)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs)
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TABLE J-28 RME
TOTAL HAZARD INDEX FOR WADER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 3.54E+00 95.40% 94.87% 2.34E+00 93.65% 93.22% 7.17E-01 92.23% 91.88%
PCBs

PCBs, total 6.51E+00 1.12E-01 3.01% -- 1.17E-01 4.67% -- 4.68E-02 6.01% NA
PCBs (non-DLC) 6.19E+00 1.06E-01 -- 2.85% 1.11E-01 -- 4.42% 4.45E-02 NA 5.70%
PCBs-TEQ 7.69E-05 2.62E-02 -- 0.70% 1.73E-02 -- 0.69% 5.30E-03 NA 0.68%

Inorganics
Aluminum 1.26E+04 2.64E-03 0.07% 0.07% 1.29E-03 0.05% 0.05% 2.80E-04 0.04% 0.04%
Antimony 1.92E+00 1.01E-03 0.03% 0.03% 4.93E-04 0.02% 0.02% 1.07E-04 0.01% 0.01%
Arsenic, total 1.37E+01 7.04E-03 0.19% 0.19% 5.31E-03 0.21% 0.21% 1.80E-03 0.23% 0.23%
Cadmium, diet 8.78E+00 2.17E-03 0.06% 0.06% 1.54E-03 0.06% 0.06% 5.00E-04 0.06% 0.06%
Chromium, total 2.95E+02 4.12E-05 0.001% 0.001% 2.02E-05 0.0008% 0.0008% 4.38E-06 0.0006% 0.0006%
Cobalt 9.05E+00 6.32E-03 0.17% 0.17% 3.10E-03 0.12% 0.12% 6.72E-04 0.09% 0.09%
Copper 2.80E+02 1.47E-03 0.04% 0.04% 7.19E-04 0.03% 0.03% 1.56E-04 0.02% 0.02%
Manganese, nondiet 6.06E+02 5.29E-03 0.14% 0.14% 2.59E-03 0.10% 0.10% 5.62E-04 0.07% 0.07%
Mercury, total 5.06E+00 3.53E-03 0.10% 0.09% 1.73E-03 0.07% 0.07% 3.75E-04 0.05% 0.05%
Thallium 2.30E-01 4.82E-03 0.13% 0.13% 2.36E-03 0.09% 0.09% 5.12E-04 0.07% 0.07%
Vanadium 3.96E+01 1.65E-03 0.04% 0.04% 8.07E-04 0.03% 0.03% 1.75E-04 0.02% 0.02%

Pesticides
Dieldrin 2.23E-02 1.36E-04 0.004% 0.004% 1.27E-04 0.005% 0.005% 4.86E-05 0.006% 0.006%

PAHs
Benzo(a)anthracene 3.26E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.93E+00 5.48E-03 0.15% 0.15% 5.58E-03 0.22% 0.22% 2.22E-03 0.29% 0.28%
Benzo(b)fluoranthene 6.09E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.13E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 5.59E+00 4.66E-05 0.001% 0.001% 4.75E-05 0.002% 0.002% 1.89E-05 0.002% 0.002%
Chrysene 4.55E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 6.86E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.61E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 3.05E+00 5.08E-05 0.001% 0.001% 5.18E-05 0.002% 0.002% 2.06E-05 0.003% 0.003%
bis-(2-Ethylhexyl)phthalate 2.81E+01 4.28E-04 0.01% 0.01% 4.00E-04 0.02% 0.02% 1.53E-04 0.02% 0.02%

TPH
TPH C9-C18 5.40E+02 1.65E-02 0.44% 0.44% 1.54E-02 0.62% 0.61% 5.88E-03 0.76% 0.75%
TPH C19-C40 3.87E+03 3.93E-04 0.01% 0.01% 3.68E-04 0.01% 0.01% 1.41E-04 0.02% 0.02%

VOCs
Benzene 2.60E-04 1.36E-08 0.0000004% 0.0000004% 6.68E-09 0.0000003% 0.0000003% 1.45E-09 0.0000002% 0.0000002%
Trichloroethene 5.00E-03 2.10E-06 0.0001% 0.0001% 1.03E-06 0.00004% 0.00004% 2.23E-07 0.00003% 0.00003%

3.71E+00 100% -- 2.50E+00 100% -- 7.78E-01 100% --
3.73E+00 -- 100% 2.51E+00 -- 100% 7.81E-01 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs) Wader (Adult)
Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-29 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR BOATER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 9.98E-06 94.71% 94.13% 1.15E-06 96.45% 95.83% 1.02E-05 96.34% 95.74%
PCBs

PCBs, total 6.51E+00 1.81E-07 1.72% -- 1.63E-08 1.37% -- 1.87E-07 1.77% --
PCBs (non-DLC) 6.19E+00 1.72E-07 -- 1.63% 1.55E-08 -- 1.30% 1.78E-07 -- 1.67%
PCBs-TEQ 7.69E-05 7.38E-08 -- 0.70% 8.48E-09 -- 0.71% 7.54E-08 -- 0.71%

Inorganics
Aluminum 1.26E+04 NA NA NA NA NA NA NA NA NA
Antimony 1.92E+00 NA NA NA NA NA NA NA NA NA
Arsenic, total 1.37E+01 9.58E-08 0.91% 0.90% 1.02E-08 0.86% 0.85% 9.81E-08 0.93% 0.92%
Cadmium, diet 8.78E+00 NA NA NA NA NA NA NA NA NA
Chromium, total 2.95E+02 NA NA NA NA NA NA NA NA NA
Cobalt 9.05E+00 NA NA NA NA NA NA NA NA NA
Copper 2.80E+02 NA NA NA NA NA NA NA NA NA
Manganese, nondiet 6.06E+02 NA NA NA NA NA NA NA NA NA
Mercury, total 5.06E+00 NA NA NA NA NA NA NA NA NA
Thallium 2.30E-01 NA NA NA NA NA NA NA NA NA
Vanadium 3.96E+01 NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 2.23E-02 3.99E-09 0.04% 0.04% 3.80E-10 0.03% 0.03% 4.11E-09 0.04% 0.04%

PAHs
Benzo(a)anthracene 3.26E+00 1.30E-08 0.12% 0.12% 7.08E-10 0.06% 0.06% 4.45E-09 0.04% 0.04%
Benzo(a)pyrene 4.93E+00 1.96E-07 1.86% 1.85% 1.07E-08 0.90% 0.90% 6.73E-08 0.64% 0.63%
Benzo(b)fluoranthene 6.09E+00 2.42E-08 0.23% 0.23% 1.32E-09 0.11% 0.11% 8.31E-09 0.08% 0.08%
Benzo(k)fluoranthene 2.13E+00 8.46E-10 0.01% 0.01% 4.63E-11 0.004% 0.004% 2.91E-10 0.003% 0.003%
C2-Benzanthracene/chrysenes 5.59E+00 2.22E-10 0.002% 0.002% 1.21E-11 0.001% 0.001% 7.63E-11 0.001% 0.001%
Chrysene 4.55E+00 1.81E-10 0.002% 0.002% 9.89E-12 0.001% 0.001% 6.21E-11 0.001% 0.001%
Dibenz(a,h)anthracene 6.86E-01 2.73E-08 0.26% 0.26% 1.49E-09 0.13% 0.12% 9.36E-09 0.09% 0.09%
Indeno(1,2,3-cd)pyrene 2.61E+00 1.04E-08 0.10% 0.10% 5.67E-10 0.05% 0.05% 3.56E-09 0.03% 0.03%
Naphthalene 3.05E+00 NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.81E+01 4.40E-09 0.04% 0.04% 4.19E-10 0.04% 0.04% 4.53E-09 0.04% 0.04%

TPH
TPH C9-C18 5.40E+02 NA NA NA NA NA NA NA NA NA
TPH C19-C40 3.87E+03 NA NA NA NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 6.21E-14 0.000001% 0.000001% 8.48E-15 0.000001% 0.000001% 6.30E-14 0.000001% 0.000001%
Trichloroethene 5.00E-03 3.00E-12 0.00003% 0.00003% 2.46E-13 0.00002% 0.00002% 1.01E-12 0.00001% 0.00001%

1.05E-05 100% -- 1.19E-06 100% -- 1.06E-05 100% --
1.06E-05 -- 100% 1.20E-06 -- 100% 1.07E-05 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
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TABLE J-30 RME
TOTAL HAZARD INDEX FOR BOATER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 9.51E-01 93.85% 93.41% 1.53E-01 94.83% 94.34% 3.40E-01 93.81% 93.37%
PCBs

PCBs, total 6.51E+00 4.53E-02 4.48% -- 5.72E-03 3.55% -- 1.64E-02 4.52% NA
PCBs (non-DLC) 6.19E+00 4.31E-02 -- 4.24% 5.44E-03 -- 3.36% 1.56E-02 NA 4.27%
PCBs-TEQ 7.69E-05 7.03E-03 -- 0.69% 1.13E-03 -- 0.70% 2.51E-03 NA 0.69%

Inorganics
Aluminum 1.26E+04 5.47E-04 0.05% 0.05% 1.05E-04 0.06% 0.06% 1.94E-04 0.05% 0.05%
Antimony 1.92E+00 2.08E-04 0.02% 0.02% 3.99E-05 0.02% 0.02% 7.40E-05 0.02% 0.02%
Arsenic, total 1.37E+01 2.13E-03 0.21% 0.21% 3.18E-04 0.20% 0.20% 7.63E-04 0.21% 0.21%
Cadmium, diet 8.78E+00 6.22E-04 0.06% 0.06% 9.61E-05 0.06% 0.06% 2.23E-04 0.06% 0.06%
Chromium, total 2.95E+02 8.54E-06 0.0008% 0.0008% 1.63E-06 0.001% 0.001% 3.03E-06 0.0008% 0.0008%
Cobalt 9.05E+00 1.31E-03 0.13% 0.13% 2.50E-04 0.16% 0.15% 4.65E-04 0.13% 0.13%
Copper 2.80E+02 3.04E-04 0.03% 0.03% 5.81E-05 0.04% 0.04% 1.08E-04 0.03% 0.03%
Manganese, nondiet 6.06E+02 1.10E-03 0.11% 0.11% 2.10E-04 0.13% 0.13% 3.89E-04 0.11% 0.11%
Mercury, total 5.06E+00 7.33E-04 0.07% 0.07% 1.40E-04 0.09% 0.09% 2.60E-04 0.07% 0.07%
Thallium 2.30E-01 9.99E-04 0.10% 0.10% 1.91E-04 0.12% 0.12% 3.54E-04 0.10% 0.10%
Vanadium 3.96E+01 3.41E-04 0.03% 0.03% 6.52E-05 0.04% 0.04% 1.21E-04 0.03% 0.03%

Pesticides
Dieldrin 2.23E-02 4.99E-05 0.005% 0.005% 6.65E-06 0.004% 0.004% 1.80E-05 0.005% 0.005%

PAHs
Benzo(a)anthracene 3.26E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.93E+00 2.18E-03 0.21% 0.21% 2.78E-04 0.17% 0.17% 7.85E-04 0.22% 0.22%
Benzo(b)fluoranthene 6.09E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.13E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 5.59E+00 1.85E-05 0.002% 0.002% 2.36E-06 0.001% 0.001% 6.68E-06 0.002% 0.002%
Chrysene 4.55E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 6.86E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.61E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 3.05E+00 2.02E-05 0.002% 0.002% 2.58E-06 0.002% 0.002% 7.28E-06 0.002% 0.002%
bis-(2-Ethylhexyl)phthalate 2.81E+01 1.57E-04 0.02% 0.02% 2.10E-05 0.01% 0.01% 5.66E-05 0.02% 0.02%

TPH
TPH C9-C18 5.40E+02 6.04E-03 0.60% 0.59% 8.06E-04 0.50% 0.50% 2.18E-03 0.60% 0.60%
TPH C19-C40 3.87E+03 1.44E-04 0.01% 0.01% 1.92E-05 0.01% 0.01% 5.20E-05 0.01% 0.01%

VOCs
Benzene 2.60E-04 2.82E-09 0.0000003% 0.0000003% 5.40E-10 0.0000003% 0.0000003% 1.00E-09 0.0000003% 0.0000003%
Trichloroethene 5.00E-03 4.34E-07 0.00004% 0.00004% 8.30E-08 0.0001% 0.0001% 1.54E-07 0.00004% 0.00004%

1.01E+00 100% -- 1.61E-01 100% -- 3.62E-01 100% --
1.02E+00 -- 100% 1.62E-01 -- 100% 3.64E-01 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-31 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR WORKER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 7.80E-05 96.05% 95.46%
PCBs

PCBs, total 6.51E+00 1.58E-06 1.94% --
PCBs (non-DLC) 6.19E+00 1.50E-06 -- 1.84%
PCBs-TEQ 7.69E-05 5.77E-07 -- 0.71%

Inorganics
Aluminum 1.26E+04 NA NA NA
Antimony 1.92E+00 NA NA NA
Arsenic, total 1.37E+01 7.76E-07 0.96% 0.95%
Cadmium, diet 8.78E+00 NA NA NA
Chromium, total 2.95E+02 NA NA NA
Cobalt 9.05E+00 NA NA NA
Copper 2.80E+02 NA NA NA
Manganese, nondiet 6.06E+02 NA NA NA
Mercury, total 5.06E+00 NA NA NA
Thallium 2.30E-01 NA NA NA
Vanadium 3.96E+01 NA NA NA

Pesticides
Dieldrin 2.23E-02 3.40E-08 0.04% 0.04%

PAHs
Benzo(a)anthracene 3.26E+00 3.74E-08 0.05% 0.05%
Benzo(a)pyrene 4.93E+00 5.65E-07 0.70% 0.69%
Benzo(b)fluoranthene 6.09E+00 6.99E-08 0.09% 0.09%
Benzo(k)fluoranthene 2.13E+00 2.44E-09 0.003% 0.003%
C2-Benzanthracene/chrysenes 5.59E+00 6.41E-10 0.001% 0.001%
Chrysene 4.55E+00 5.22E-10 0.001% 0.001%
Dibenz(a,h)anthracene 6.86E-01 7.87E-08 0.10% 0.10%
Indeno(1,2,3-cd)pyrene 2.61E+00 2.99E-08 0.04% 0.04%
Naphthalene 3.05E+00 NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.81E+01 3.75E-08 0.05% 0.05%

TPH
TPH C9-C18 5.40E+02 NA NA NA
TPH C19-C40 3.87E+03 NA NA NA

VOCs
Benzene 2.60E-04 4.37E-13 0.000001% 0.000001%
Trichloroethene 5.00E-03 7.03E-12 0.00001% 0.00001%

8.12E-05 100% --
8.17E-05 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Worker (Adult)
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TABLE J-32 RME
TOTAL HAZARD INDEX FOR WORKER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 2.08E+00 93.35% 92.93%
PCBs

PCBs, total 6.51E+00 1.10E-01 4.96% --
PCBs (non-DLC) 6.19E+00 1.05E-01 -- 4.69%
PCBs-TEQ 7.69E-05 1.54E-02 -- 0.69%

Inorganics
Aluminum 1.26E+04 1.08E-03 0.05% 0.05%
Antimony 1.92E+00 4.11E-04 0.02% 0.02%
Arsenic, total 1.37E+01 4.83E-03 0.22% 0.22%
Cadmium, diet 8.78E+00 1.39E-03 0.06% 0.06%
Chromium, total 2.95E+02 1.68E-05 0.0008% 0.0008%
Cobalt 9.05E+00 2.58E-03 0.12% 0.12%
Copper 2.80E+02 5.99E-04 0.03% 0.03%
Manganese, nondiet 6.06E+02 2.16E-03 0.10% 0.10%
Mercury, total 5.06E+00 1.44E-03 0.06% 0.06%
Thallium 2.30E-01 1.97E-03 0.09% 0.09%
Vanadium 3.96E+01 6.73E-04 0.03% 0.03%

Pesticides
Dieldrin 2.23E-02 1.19E-04 0.005% 0.005%

PAHs
Benzo(a)anthracene 3.26E+00 NA NA NA
Benzo(a)pyrene 4.93E+00 5.28E-03 0.24% 0.24%
Benzo(b)fluoranthene 6.09E+00 NA NA NA
Benzo(k)fluoranthene 2.13E+00 NA NA NA
C2-Benzanthracene/chrysenes 5.59E+00 4.49E-05 0.002% 0.002%
Chrysene 4.55E+00 NA NA NA
Dibenz(a,h)anthracene 6.86E-01 NA NA NA
Indeno(1,2,3-cd)pyrene 2.61E+00 NA NA NA
Naphthalene 3.05E+00 4.90E-05 0.002% 0.002%
bis-(2-Ethylhexyl)phthalate 2.81E+01 3.75E-04 0.017% 0.017%

TPH
TPH C9-C18 5.40E+02 1.44E-02 0.65% 0.64%
TPH C19-C40 3.87E+03 3.44E-04 0.02% 0.02%

VOCs
Benzene 2.60E-04 5.57E-09 0.0000002% 0.0000002%
Trichloroethene 5.00E-03 8.56E-07 0.00004% 0.00004%

2.23E+00 100% --
2.24E+00 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Worker (Adult)

Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-33 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR ANGLER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 6.15E-05 96.18% 95.78% 3.14E-05 96.19% 95.81%
PCBs

PCBs, total 8.71E+00 1.07E-06 1.67% -- 7.15E-07 2.19% --
PCBs (non-DLC) 8.28E+00 1.02E-06 -- 1.58% 6.80E-07 -- 2.07%
PCBs-TEQ 8.02E-05 3.25E-07 -- 0.51% 1.66E-07 -- 0.51%

Inorganics
Aluminum 1.31E+04 NA NA NA NA NA NA
Antimony 2.45E+00 NA NA NA NA NA NA
Arsenic, total 1.64E+01 4.91E-07 0.77% 0.76% 2.77E-07 0.85% 0.84%
Cadmium, diet 1.22E+01 NA NA NA NA NA NA
Chromium, total 3.99E+02 NA NA NA NA NA NA
Cobalt 9.22E+00 NA NA NA NA NA NA
Copper 3.08E+02 NA NA NA NA NA NA
Manganese, nondiet 5.38E+02 NA NA NA NA NA NA
Mercury, total 6.51E+00 NA NA NA NA NA NA
Thallium 2.54E-01 NA NA NA NA NA NA
Vanadium 5.57E+01 NA NA NA NA NA NA

Pesticides
Dieldrin 3.27E-02 2.56E-08 0.04% 0.04% 1.63E-08 0.05% 0.05%

PAHs
Benzo(a)anthracene 3.44E+00 5.01E-08 0.08% 0.08% 1.33E-08 0.04% 0.04%
Benzo(a)pyrene 4.11E+00 5.98E-07 0.94% 0.93% 1.59E-07 0.48% 0.48%
Benzo(b)fluoranthene 4.99E+00 7.27E-08 0.11% 0.11% 1.92E-08 0.06% 0.06%
Benzo(k)fluoranthene 2.29E+00 3.33E-09 0.01% 0.01% 8.83E-10 0.003% 0.003%
C2-Benzanthracene/chrysenes 4.29E+00 6.25E-10 0.001% 0.001% 1.65E-10 0.001% 0.001%
Chrysene 4.75E+00 6.92E-10 0.001% 0.001% 1.83E-10 0.001% 0.001%
Dibenz(a,h)anthracene 4.91E-01 7.15E-08 0.11% 0.11% 1.89E-08 0.06% 0.06%
Indeno(1,2,3-cd)pyrene 2.42E+00 3.52E-08 0.06% 0.05% 9.33E-09 0.03% 0.03%
Naphthalene 5.92E-01 NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 3.57E+01 2.44E-08 0.04% 0.04% 1.56E-08 0.05% 0.05%

TPH
TPH C9-C18 7.06E+02 NA NA NA NA NA NA
TPH C19-C40 5.05E+03 NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 2.52E-13 0.0000004% 0.0000004% 9.09E-14 0.0000003% 0.0000003%
Trichloroethene 3.50E-03 7.09E-12 0.00001% 0.00001% 1.02E-12 0.000003% 0.000003%

6.40E-05 100% -- 3.27E-05 100% --
6.42E-05 -- 100% 3.28E-05 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7 to < 19 yrs) Angler (Adult)
Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (a)
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TABLE J-34 RME
TOTAL HAZARD INDEX FOR ANGLER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 3.42E+00 94.35% 94.08% 1.05E+00 93.03% 92.83%
PCBs

PCBs, total 8.71E+00 1.56E-01 4.30% -- 6.26E-02 5.55% NA
PCBs (non-DLC) 8.28E+00 1.48E-01 -- 4.08% 5.95E-02 NA 5.27%
PCBs-TEQ 8.02E-05 1.80E-02 -- 0.50% 5.53E-03 NA 0.49%

Inorganics
Aluminum 1.31E+04 1.35E-03 0.04% 0.04% 2.92E-04 0.03% 0.03%
Antimony 2.45E+00 6.29E-04 0.02% 0.02% 1.36E-04 0.01% 0.01%
Arsenic, total 1.64E+01 6.36E-03 0.18% 0.18% 2.15E-03 0.19% 0.19%
Cadmium, diet 1.22E+01 2.14E-03 0.06% 0.06% 6.95E-04 0.06% 0.06%
Chromium, total 3.99E+02 2.73E-05 0.0008% 0.0008% 5.92E-06 0.0005% 0.0005%
Cobalt 9.22E+00 3.16E-03 0.09% 0.09% 6.84E-04 0.06% 0.06%
Copper 3.08E+02 7.91E-04 0.02% 0.02% 1.71E-04 0.02% 0.02%
Manganese, nondiet 5.38E+02 2.30E-03 0.06% 0.06% 4.99E-04 0.04% 0.04%
Mercury, total 6.51E+00 2.23E-03 0.06% 0.06% 4.83E-04 0.04% 0.04%
Thallium 2.54E-01 2.61E-03 0.07% 0.07% 5.65E-04 0.05% 0.05%
Vanadium 5.57E+01 1.14E-03 0.03% 0.03% 2.46E-04 0.02% 0.02%

Pesticides
Dieldrin 3.27E-02 1.86E-04 0.005% 0.005% 7.13E-05 0.006% 0.006%

PAHs
Benzo(a)anthracene 3.44E+00 NA NA NA NA NA NA
Benzo(a)pyrene 4.11E+00 4.65E-03 0.13% 0.13% 1.85E-03 0.16% 0.16%
Benzo(b)fluoranthene 4.99E+00 NA NA NA NA NA NA
Benzo(k)fluoranthene 2.29E+00 NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 4.29E+00 3.64E-05 0.001% 0.001% 1.45E-05 0.001% 0.001%
Chrysene 4.75E+00 NA NA NA NA NA NA
Dibenz(a,h)anthracene 4.91E-01 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.42E+00 NA NA NA NA NA NA
Naphthalene 5.92E-01 1.01E-05 0.0003% 0.0003% 4.00E-06 0.0004% 0.0004%
bis-(2-Ethylhexyl)phthalate 3.57E+01 5.09E-04 0.01% 0.01% 1.95E-04 0.02% 0.02%

TPH
TPH C9-C18 7.06E+02 2.01E-02 0.56% 0.55% 7.69E-03 0.68% 0.68%
TPH C19-C40 5.05E+03 4.80E-04 0.01% 0.01% 1.83E-04 0.02% 0.02%

VOCs
Benzene 2.60E-04 6.68E-09 0.0000002% 0.0000002% 1.45E-09 0.0000001% 0.0000001%
Trichloroethene 3.50E-03 7.19E-07 0.00002% 0.00002% 1.56E-07 0.00001% 0.00001%

3.62E+00 100% -- 1.13E+00 100% --
3.63E+00 -- 100% 1.13E+00 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Angler (Adolescent 7 to < 19 yrs) Angler (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-35 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 4.65E-05 96.78% 96.33% 6.15E-05 96.18% 95.78% 3.14E-05 96.19% 95.81% 7.80E-05 96.54% 96.12%
PCBs

PCBs, total 8.71E+00 5.12E-07 1.06% -- 1.07E-06 1.67% -- 7.15E-07 2.19% -- 1.23E-06 1.52% --
PCBs (non-DLC) 8.28E+00 4.87E-07 -- 1.01% 1.02E-06 -- 1.58% 6.80E-07 -- 2.07% 1.17E-06 -- 1.44%
PCBs-TEQ 8.02E-05 2.45E-07 -- 0.51% 3.25E-07 -- 0.51% 1.66E-07 -- 0.51% 4.11E-07 -- 0.51%

Inorganics
Aluminum 1.31E+04 NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 2.45E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 1.64E+01 3.25E-07 0.68% 0.67% 4.91E-07 0.77% 0.76% 2.77E-07 0.85% 0.84% 6.02E-07 0.75% 0.74%
Cadmium, diet 1.22E+01 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 3.99E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 9.22E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 3.08E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 5.38E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, total 6.51E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 2.54E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 5.57E+01 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 3.27E-02 1.37E-08 0.03% 0.03% 2.56E-08 0.04% 0.04% 1.63E-08 0.05% 0.05% 3.00E-08 0.04% 0.04%

PAHs
Benzo(a)anthracene 3.44E+00 4.13E-08 0.09% 0.09% 5.01E-08 0.08% 0.08% 1.33E-08 0.04% 0.04% 5.45E-08 0.07% 0.07%
Benzo(a)pyrene 4.11E+00 4.93E-07 1.03% 1.02% 5.98E-07 0.94% 0.93% 1.59E-07 0.48% 0.48% 6.52E-07 0.81% 0.80%
Benzo(b)fluoranthene 4.99E+00 5.99E-08 0.12% 0.12% 7.27E-08 0.11% 0.11% 1.92E-08 0.06% 0.06% 7.91E-08 0.10% 0.10%
Benzo(k)fluoranthene 2.29E+00 2.75E-09 0.01% 0.01% 3.33E-09 0.01% 0.01% 8.83E-10 0.003% 0.003% 3.63E-09 0.004% 0.004%
C2-Benzanthracene/chrysenes 4.29E+00 5.15E-10 0.001% 0.001% 6.25E-10 0.001% 0.001% 1.65E-10 0.001% 0.001% 6.80E-10 0.001% 0.001%
Chrysene 4.75E+00 5.70E-10 0.001% 0.001% 6.92E-10 0.001% 0.001% 1.83E-10 0.001% 0.001% 7.53E-10 0.001% 0.001%
Dibenz(a,h)anthracene 4.91E-01 5.89E-08 0.12% 0.12% 7.15E-08 0.11% 0.11% 1.89E-08 0.06% 0.06% 7.78E-08 0.10% 0.10%
Indeno(1,2,3-cd)pyrene 2.42E+00 2.90E-08 0.06% 0.06% 3.52E-08 0.06% 0.05% 9.33E-09 0.03% 0.03% 3.84E-08 0.05% 0.05%
Naphthalene 5.92E-01 NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 3.57E+01 1.31E-08 0.03% 0.03% 2.44E-08 0.04% 0.04% 1.56E-08 0.05% 0.05% 2.86E-08 0.04% 0.04%

TPH
TPH C9-C18 7.06E+02 NA NA NA NA NA NA NA NA NA NA NA NA
TPH C19-C40 5.05E+03 NA NA NA NA NA NA NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 2.57E-13 0.0000005% 0.0000005% 2.52E-13 0.0000004% 0.0000004% 9.09E-14 0.0000003% 0.0000003% 3.48E-13 0.0000004% 0.0000004%
Trichloroethene 3.50E-03 1.21E-11 0.00003% 0.00003% 7.09E-12 0.00001% 0.00001% 1.02E-12 0.000003% 0.000003% 1.32E-11 0.00002% 0.00002%

4.81E-05 100% -- 6.40E-05 100% -- 3.27E-05 100% -- 8.08E-05 100% --
4.83E-05 -- 100% 6.42E-05 -- 100% 3.28E-05 -- 100% 8.11E-05 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs) Swimmer (Adult) Combined Adult/Child (a)
Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk
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TABLE J-36 RME
CUMULATIVE NONCANCER HAZARD INDEX FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 5.17E+00 95.97% 95.62% 3.42E+00 94.35% 94.08% 1.05E+00 93.03% 92.83%
PCBs

PCBs, total 8.71E+00 1.49E-01 2.77% -- 1.56E-01 4.30% -- 6.26E-02 5.55% NA
PCBs (non-DLC) 8.28E+00 1.42E-01 -- 2.62% 1.48E-01 -- 4.08% 5.95E-02 NA 5.27%
PCBs-TEQ 8.02E-05 2.73E-02 -- 0.50% 1.80E-02 -- 0.50% 5.53E-03 NA 0.49%

Inorganics
Aluminum 1.31E+04 2.74E-03 0.05% 0.05% 1.35E-03 0.04% 0.04% 2.92E-04 0.03% 0.03%
Antimony 2.45E+00 1.28E-03 0.02% 0.02% 6.29E-04 0.02% 0.02% 1.36E-04 0.01% 0.01%
Arsenic, total 1.64E+01 8.43E-03 0.16% 0.16% 6.36E-03 0.18% 0.18% 2.15E-03 0.19% 0.19%
Cadmium, diet 1.22E+01 3.02E-03 0.06% 0.06% 2.14E-03 0.06% 0.06% 6.95E-04 0.06% 0.06%
Chromium, total 3.99E+02 5.57E-05 0.00103% 0.00103% 2.73E-05 0.00075% 0.00075% 5.92E-06 0.00053% 0.00052%
Cobalt 9.22E+00 6.44E-03 0.12% 0.12% 3.16E-03 0.09% 0.09% 6.84E-04 0.06% 0.06%
Copper 3.08E+02 1.61E-03 0.03% 0.03% 7.91E-04 0.02% 0.02% 1.71E-04 0.02% 0.02%
Manganese, nondiet 5.38E+02 4.70E-03 0.09% 0.09% 2.30E-03 0.06% 0.06% 4.99E-04 0.04% 0.04%
Mercury, total 6.51E+00 4.55E-03 0.08% 0.08% 2.23E-03 0.06% 0.06% 4.83E-04 0.04% 0.04%
Thallium 2.54E-01 5.32E-03 0.10% 0.10% 2.61E-03 0.07% 0.07% 5.65E-04 0.05% 0.05%
Vanadium 5.57E+01 2.32E-03 0.04% 0.04% 1.14E-03 0.03% 0.03% 2.46E-04 0.02% 0.02%

Pesticides
Dieldrin 3.27E-02 1.99E-04 0.004% 0.004% 1.86E-04 0.005% 0.005% 7.13E-05 0.006% 0.006%

PAHs
Benzo(a)anthracene 3.44E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.11E+00 4.57E-03 0.08% 0.08% 4.65E-03 0.13% 0.13% 1.85E-03 0.16% 0.16%
Benzo(b)fluoranthene 4.99E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.29E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 4.29E+00 3.57E-05 0.001% 0.001% 3.64E-05 0.001% 0.001% 1.45E-05 0.001% 0.001%
Chrysene 4.75E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 4.91E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.42E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 5.92E-01 9.86E-06 0.0002% 0.00% 1.01E-05 0.0003% 0.0003% 4.00E-06 0.0004% 0.0004%
bis-(2-Ethylhexyl)phthalate 3.57E+01 5.44E-04 0.010% 0.010% 5.09E-04 0.014% 0.014% 1.95E-04 0.017% 0.017%

TPH
TPH C9-C18 7.06E+02 2.15E-02 0.40% 0.40% 2.01E-02 0.56% 0.55% 7.69E-03 0.68% 0.68%
TPH C19-C40 5.05E+03 5.13E-04 0.01% 0.01% 4.80E-04 0.01% 0.01% 1.83E-04 0.02% 0.02%

VOCs
Benzene 2.60E-04 1.36E-08 0.0000003% 0.0000003% 6.68E-09 0.0000002% 0.0000002% 1.45E-09 0.0000001% 0.0000001%
Trichloroethene 3.50E-03 1.47E-06 0.0000272% 0.0000271% 7.19E-07 0.0000198% 0.0000198% 1.56E-07 0.0000138% 0.0000138%

5.39E+00 100% -- 3.62E+00 100% -- 1.13E+00 100% --
5.41E+00 -- 100% 3.63E+00 -- 100% 1.13E+00 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs) Swimmer (Adult)
Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-37 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR WADER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 4.65E-05 96.78% 96.33% 6.15E-05 96.18% 95.78% 3.14E-05 96.19% 95.81% 7.80E-05 96.54% 96.12%
PCBs

PCBs, total 8.71E+00 5.12E-07 1.06% -- 1.07E-06 1.67% -- 7.15E-07 2.19% -- 1.23E-06 1.52% --
PCBs (non-DLC) 8.28E+00 4.87E-07 -- 1.01% 1.02E-06 -- 1.58% 6.80E-07 -- 2.07% 1.17E-06 -- 1.44%
PCBs-TEQ 8.02E-05 2.45E-07 -- 0.51% 3.25E-07 -- 0.51% 1.66E-07 -- 0.51% 4.11E-07 -- 0.51%

Inorganics
Aluminum 1.31E+04 NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 2.45E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 1.64E+01 3.25E-07 0.68% 0.67% 4.91E-07 0.77% 0.76% 2.77E-07 0.85% 0.84% 6.02E-07 0.75% 0.74%
Cadmium, diet 1.22E+01 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 3.99E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 9.22E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 3.08E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 5.38E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, total 6.51E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 2.54E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 5.57E+01 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 3.27E-02 1.37E-08 0.03% 0.03% 2.56E-08 0.04% 0.04% 1.63E-08 0.05% 0.05% 3.00E-08 0.04% 0.04%

PAHs
Benzo(a)anthracene 3.44E+00 4.13E-08 0.09% 0.09% 5.01E-08 0.08% 0.08% 1.33E-08 0.04% 0.04% 5.45E-08 0.07% 0.07%
Benzo(a)pyrene 4.11E+00 4.93E-07 1.03% 1.02% 5.98E-07 0.94% 0.93% 1.59E-07 0.48% 0.48% 6.52E-07 0.81% 0.80%
Benzo(b)fluoranthene 4.99E+00 5.99E-08 0.12% 0.12% 7.27E-08 0.11% 0.11% 1.92E-08 0.06% 0.06% 7.91E-08 0.10% 0.10%
Benzo(k)fluoranthene 2.29E+00 2.75E-09 0.01% 0.01% 3.33E-09 0.01% 0.01% 8.83E-10 0.003% 0.003% 3.63E-09 0.004% 0.004%
C2-Benzanthracene/chrysenes 4.29E+00 5.15E-10 0.001% 0.001% 6.25E-10 0.001% 0.001% 1.65E-10 0.001% 0.001% 6.80E-10 0.001% 0.001%
Chrysene 4.75E+00 5.70E-10 0.001% 0.001% 6.92E-10 0.001% 0.001% 1.83E-10 0.001% 0.001% 7.53E-10 0.001% 0.001%
Dibenz(a,h)anthracene 4.91E-01 5.89E-08 0.12% 0.12% 7.15E-08 0.11% 0.11% 1.89E-08 0.06% 0.06% 7.78E-08 0.10% 0.10%
Indeno(1,2,3-cd)pyrene 2.42E+00 2.90E-08 0.06% 0.06% 3.52E-08 0.06% 0.05% 9.33E-09 0.03% 0.03% 3.84E-08 0.05% 0.05%
Naphthalene 5.92E-01 NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 3.57E+01 1.31E-08 0.03% 0.03% 2.44E-08 0.04% 0.04% 1.56E-08 0.05% 0.05% 2.86E-08 0.04% 0.04%

TPH
TPH C9-C18 7.06E+02 NA NA NA NA NA NA NA NA NA NA NA NA
TPH C19-C40 5.05E+03 NA NA NA NA NA NA NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 2.57E-13 0.0000005% 0.0000005% 2.52E-13 0.0000004% 0.0000004% 9.09E-14 0.0000003% 0.0000003% 3.48E-13 0.0000004% 0.0000004%
Trichloroethene 3.50E-03 1.21E-11 0.00003% 0.00003% 7.09E-12 0.00001% 0.00001% 1.02E-12 0.000003% 0.000003% 1.32E-11 0.00002% 0.00002%

4.81E-05 100% -- 6.40E-05 100% -- 3.27E-05 100% -- 8.08E-05 100% --
4.83E-05 -- 100% 6.42E-05 -- 100% 3.28E-05 -- 100% 8.11E-05 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.
(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Wader (Adult) Combined Adult/Child (a)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <18 yrs)
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TABLE J-38 RME
TOTAL HAZARD INDEX FOR WADER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 5.17E+00 95.97% 95.62% 3.42E+00 94.35% 94.08% 1.05E+00 93.03% 92.83%
PCBs

PCBs, total 8.71E+00 1.49E-01 2.77% -- 1.56E-01 4.30% -- 6.26E-02 5.55% NA
PCBs (non-DLC) 8.28E+00 1.42E-01 -- 2.62% 1.48E-01 -- 4.08% 5.95E-02 NA 5.27%
PCBs-TEQ 8.02E-05 2.73E-02 -- 0.50% 1.80E-02 -- 0.50% 5.53E-03 NA 0.49%

Inorganics
Aluminum 1.31E+04 2.74E-03 0.05% 0.05% 1.35E-03 0.04% 0.04% 2.92E-04 0.03% 0.03%
Antimony 2.45E+00 1.28E-03 0.02% 0.02% 6.29E-04 0.02% 0.02% 1.36E-04 0.01% 0.01%
Arsenic, total 1.64E+01 8.43E-03 0.16% 0.16% 6.36E-03 0.18% 0.18% 2.15E-03 0.19% 0.19%
Cadmium, diet 1.22E+01 3.02E-03 0.06% 0.06% 2.14E-03 0.06% 0.06% 6.95E-04 0.06% 0.06%
Chromium, total 3.99E+02 5.57E-05 0.001% 0.001% 2.73E-05 0.0008% 0.0008% 5.92E-06 0.0005% 0.0005%
Cobalt 9.22E+00 6.44E-03 0.12% 0.12% 3.16E-03 0.09% 0.09% 6.84E-04 0.06% 0.06%
Copper 3.08E+02 1.61E-03 0.03% 0.03% 7.91E-04 0.02% 0.02% 1.71E-04 0.02% 0.02%
Manganese, nondiet 5.38E+02 4.70E-03 0.09% 0.09% 2.30E-03 0.06% 0.06% 4.99E-04 0.04% 0.04%
Mercury, total 6.51E+00 4.55E-03 0.08% 0.08% 2.23E-03 0.06% 0.06% 4.83E-04 0.04% 0.04%
Thallium 2.54E-01 5.32E-03 0.10% 0.10% 2.61E-03 0.07% 0.07% 5.65E-04 0.05% 0.05%
Vanadium 5.57E+01 2.32E-03 0.04% 0.04% 1.14E-03 0.03% 0.03% 2.46E-04 0.02% 0.02%

Pesticides
Dieldrin 3.27E-02 1.99E-04 0.004% 0.004% 1.86E-04 0.005% 0.005% 7.13E-05 0.006% 0.006%

PAHs
Benzo(a)anthracene 3.44E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.11E+00 4.57E-03 0.08% 0.08% 4.65E-03 0.13% 0.13% 1.85E-03 0.16% 0.16%
Benzo(b)fluoranthene 4.99E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.29E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 4.29E+00 3.57E-05 0.001% 0.001% 3.64E-05 0.001% 0.001% 1.45E-05 0.001% 0.001%
Chrysene 4.75E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 4.91E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.42E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 5.92E-01 9.86E-06 0.0002% 0.0002% 1.01E-05 0.0003% 0.0003% 4.00E-06 0.0004% 0.0004%
bis-(2-Ethylhexyl)phthalate 3.57E+01 5.44E-04 0.010% 0.010% 5.09E-04 0.01% 0.01% 1.95E-04 0.02% 0.02%

TPH
TPH C9-C18 7.06E+02 2.15E-02 0.40% 0.40% 2.01E-02 0.56% 0.55% 7.69E-03 0.68% 0.68%
TPH C19-C40 5.05E+03 5.13E-04 0.01% 0.01% 4.80E-04 0.01% 0.01% 1.83E-04 0.02% 0.02%

VOCs
Benzene 2.60E-04 1.36E-08 0.0000003% 0.0000003% 6.68E-09 0.0000002% 0.0000002% 1.45E-09 0.0000001% 0.0000001%
Trichloroethene 3.50E-03 1.47E-06 0.00003% 0.00003% 7.19E-07 0.00002% 0.00002% 1.56E-07 0.00001% 0.00001%

5.39E+00 100% -- 3.62E+00 100% -- 1.13E+00 100% --
5.41E+00 -- 100% 3.63E+00 -- 100% 1.13E+00 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs) Wader (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-39 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR BOATER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 1.46E-05 96.07% 95.67% 1.68E-06 97.24% 96.80% 1.49E-05 97.02% 96.61%
PCBs

PCBs, total 8.71E+00 2.43E-07 1.60% -- 2.19E-08 1.27% -- 2.50E-07 1.63% --
PCBs (non-DLC) 8.28E+00 2.31E-07 -- 1.51% 2.08E-08 -- 1.20% 2.38E-07 -- 1.54%
PCBs-TEQ 8.02E-05 7.70E-08 -- 0.50% 8.84E-09 -- 0.51% 7.86E-08 -- 0.51%

Inorganics
Aluminum 1.31E+04 NA NA NA NA NA NA NA NA NA
Antimony 2.45E+00 NA NA NA NA NA NA NA NA NA
Arsenic, total 1.64E+01 1.15E-07 0.76% 0.75% 1.22E-08 0.71% 0.71% 1.17E-07 0.76% 0.76%
Cadmium, diet 1.22E+01 NA NA NA NA NA NA NA NA NA
Chromium, total 3.99E+02 NA NA NA NA NA NA NA NA NA
Cobalt 9.22E+00 NA NA NA NA NA NA NA NA NA
Copper 3.08E+02 NA NA NA NA NA NA NA NA NA
Manganese, nondiet 5.38E+02 NA NA NA NA NA NA NA NA NA
Mercury, total 6.51E+00 NA NA NA NA NA NA NA NA NA
Thallium 2.54E-01 NA NA NA NA NA NA NA NA NA
Vanadium 5.57E+01 NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 3.27E-02 5.86E-09 0.04% 0.04% 5.57E-10 0.03% 0.03% 6.02E-09 0.04% 0.04%

PAHs
Benzo(a)anthracene 3.44E+00 1.37E-08 0.09% 0.09% 7.48E-10 0.04% 0.04% 4.70E-09 0.03% 0.03%
Benzo(a)pyrene 4.11E+00 1.63E-07 1.08% 1.07% 8.93E-09 0.52% 0.52% 5.61E-08 0.37% 0.36%
Benzo(b)fluoranthene 4.99E+00 1.98E-08 0.13% 0.13% 1.08E-09 0.06% 0.06% 6.81E-09 0.04% 0.04%
Benzo(k)fluoranthene 2.29E+00 9.10E-10 0.01% 0.01% 4.98E-11 0.003% 0.003% 3.13E-10 0.002% 0.002%
C2-Benzanthracene/chrysenes 4.29E+00 1.70E-10 0.001% 0.001% 9.32E-12 0.001% 0.001% 5.86E-11 0.0004% 0.0004%
Chrysene 4.75E+00 1.89E-10 0.001% 0.001% 1.03E-11 0.001% 0.001% 6.48E-11 0.0004% 0.0004%
Dibenz(a,h)anthracene 4.91E-01 1.95E-08 0.13% 0.13% 1.07E-09 0.06% 0.06% 6.70E-09 0.04% 0.04%
Indeno(1,2,3-cd)pyrene 2.42E+00 9.62E-09 0.06% 0.06% 5.26E-10 0.03% 0.03% 3.30E-09 0.02% 0.02%
Naphthalene 5.92E-01 NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 3.57E+01 5.59E-09 0.04% 0.04% 5.33E-10 0.03% 0.03% 5.76E-09 0.04% 0.04%

TPH
TPH C9-C18 7.06E+02 NA NA NA NA NA NA NA NA NA
TPH C19-C40 5.05E+03 NA NA NA NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 6.21E-14 0.0000004% 0.0000004% 8.48E-15 0.0000005% 0.0000005% 6.30E-14 0.0000004% 0.0000004%
Trichloroethene 3.50E-03 2.10E-12 0.00001% 0.00001% 1.72E-13 0.00001% 0.00001% 7.09E-13 0.000005% 0.000005%

1.52E-05 100% -- 1.72E-06 100% -- 1.54E-05 100% --
1.52E-05 -- 100% 1.73E-06 -- 100% 1.54E-05 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
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TABLE J-40 RME
TOTAL HAZARD INDEX FOR BOATER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME RME RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 1.39E+00 94.54% 94.26% 2.23E-01 95.44% 95.12% 4.97E-01 94.50% 94.22%
PCBs

PCBs, total 8.71E+00 6.07E-02 4.13% -- 7.65E-03 3.27% -- 2.19E-02 4.16% NA
PCBs (non-DLC) 8.28E+00 5.77E-02 -- 3.91% 7.27E-03 -- 3.10% 2.08E-02 NA 3.95%
PCBs-TEQ 8.02E-05 7.33E-03 -- 0.50% 1.18E-03 -- 0.50% 2.62E-03 NA 0.50%

Inorganics
Aluminum 1.31E+04 5.69E-04 0.04% 0.04% 1.09E-04 0.05% 0.05% 2.02E-04 0.04% 0.04%
Antimony 2.45E+00 2.66E-04 0.02% 0.02% 5.09E-05 0.02% 0.02% 9.44E-05 0.02% 0.02%
Arsenic, total 1.64E+01 2.55E-03 0.17% 0.17% 3.81E-04 0.16% 0.16% 9.14E-04 0.17% 0.17%
Cadmium, diet 1.22E+01 8.64E-04 0.06% 0.06% 1.34E-04 0.06% 0.06% 3.09E-04 0.06% 0.06%
Chromium, total 3.99E+02 1.16E-05 0.0008% 0.0008% 2.21E-06 0.0009% 0.0009% 4.10E-06 0.0008% 0.0008%
Cobalt 9.22E+00 1.33E-03 0.09% 0.09% 2.55E-04 0.11% 0.11% 4.74E-04 0.09% 0.09%
Copper 3.08E+02 3.34E-04 0.02% 0.02% 6.39E-05 0.03% 0.03% 1.19E-04 0.02% 0.02%
Manganese, nondiet 5.38E+02 9.74E-04 0.07% 0.07% 1.86E-04 0.08% 0.08% 3.45E-04 0.07% 0.07%
Mercury, total 6.51E+00 9.43E-04 0.06% 0.06% 1.80E-04 0.08% 0.08% 3.34E-04 0.06% 0.06%
Thallium 2.54E-01 1.10E-03 0.08% 0.07% 2.11E-04 0.09% 0.09% 3.91E-04 0.07% 0.07%
Vanadium 5.57E+01 4.80E-04 0.03% 0.03% 9.18E-05 0.04% 0.04% 1.70E-04 0.03% 0.03%

Pesticides
Dieldrin 3.27E-02 7.32E-05 0.005% 0.005% 9.76E-06 0.004% 0.004% 2.64E-05 0.005% 0.005%

PAHs
Benzo(a)anthracene 3.44E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.11E+00 1.81E-03 0.12% 0.12% 2.32E-04 0.10% 0.10% 6.54E-04 0.12% 0.12%
Benzo(b)fluoranthene 4.99E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.29E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 4.29E+00 1.42E-05 0.001% 0.001% 1.81E-06 0.001% 0.001% 5.12E-06 0.001% 0.001%
Chrysene 4.75E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 4.91E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.42E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 5.92E-01 3.92E-06 0.0003% 0.0003% 5.00E-07 0.0002% 0.0002% 1.41E-06 0.0003% 0.0003%
bis-(2-Ethylhexyl)phthalate 3.57E+01 2.00E-04 0.01% 0.01% 2.66E-05 0.01% 0.01% 7.19E-05 0.01% 0.01%

TPH
TPH C9-C18 7.06E+02 7.90E-03 0.54% 0.54% 1.05E-03 0.45% 0.45% 2.85E-03 0.54% 0.54%
TPH C19-C40 5.05E+03 1.88E-04 0.01% 0.01% 2.51E-05 0.01% 0.01% 6.78E-05 0.01% 0.01%

VOCs
Benzene 2.60E-04 2.82E-09 0.0000002% 0.0000002% 5.40E-10 0.0000002% 0.0000002% 1.00E-09 0.0000002% 0.0000002%
Trichloroethene 3.50E-03 3.04E-07 0.00002% 0.00002% 5.81E-08 0.00002% 0.00002% 1.08E-07 0.00002% 0.00002%

1.47E+00 100% -- 2.34E-01 100% -- 5.26E-01 100% --
1.47E+00 -- 100% 2.35E-01 -- 100% 5.27E-01 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-41 RME
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR WORKER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 1.14E-04 96.78% 96.37%
PCBs

PCBs, total 8.71E+00 2.11E-06 1.79% --
PCBs (non-DLC) 8.28E+00 2.01E-06 -- 1.70%
PCBs-TEQ 8.02E-05 6.01E-07 -- 0.51%

Inorganics
Aluminum 1.31E+04 NA NA NA
Antimony 2.45E+00 NA NA NA
Arsenic, total 1.64E+01 9.29E-07 0.79% 0.79%
Cadmium, diet 1.22E+01 NA NA NA
Chromium, total 3.99E+02 NA NA NA
Cobalt 9.22E+00 NA NA NA
Copper 3.08E+02 NA NA NA
Manganese, nondiet 5.38E+02 NA NA NA
Mercury, total 6.51E+00 NA NA NA
Thallium 2.54E-01 NA NA NA
Vanadium 5.57E+01 NA NA NA

Pesticides
Dieldrin 3.27E-02 4.99E-08 0.04% 0.04%

PAHs
Benzo(a)anthracene 3.44E+00 3.95E-08 0.03% 0.03%
Benzo(a)pyrene 4.11E+00 4.71E-07 0.40% 0.40%
Benzo(b)fluoranthene 4.99E+00 5.72E-08 0.05% 0.05%
Benzo(k)fluoranthene 2.29E+00 2.63E-09 0.002% 0.002%
C2-Benzanthracene/chrysenes 4.29E+00 4.92E-10 0.0004% 0.0004%
Chrysene 4.75E+00 5.45E-10 0.0005% 0.0005%
Dibenz(a,h)anthracene 4.91E-01 5.63E-08 0.05% 0.05%
Indeno(1,2,3-cd)pyrene 2.42E+00 2.78E-08 0.02% 0.02%
Naphthalene 5.92E-01 NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 3.57E+01 4.76E-08 0.04% 0.04%

TPH
TPH C9-C18 7.06E+02 NA NA NA
TPH C19-C40 5.05E+03 NA NA NA

VOCs
Benzene 2.60E-04 4.37E-13 0.0000004% 0.0000004%
Trichloroethene 3.50E-03 4.92E-12 0.000004% 0.000004%

1.18E-04 100% --
1.18E-04 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Worker (Adult)
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TABLE J-42 RME
TOTAL HAZARD INDEX FOR WORKER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

RME

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 3.04E+00 94.07% 93.81%
PCBs

PCBs, total 8.71E+00 1.48E-01 4.57% --
PCBs (non-DLC) 8.28E+00 1.40E-01 -- 4.34%
PCBs-TEQ 8.02E-05 1.60E-02 -- 0.49%

Inorganics
Aluminum 1.31E+04 1.12E-03 0.03% 0.03%
Antimony 2.45E+00 5.24E-04 0.02% 0.02%
Arsenic, total 1.64E+01 5.78E-03 0.18% 0.18%
Cadmium, diet 1.22E+01 1.93E-03 0.06% 0.06%
Chromium, total 3.99E+02 2.28E-05 0.0007% 0.0007%
Cobalt 9.22E+00 2.63E-03 0.08% 0.08%
Copper 3.08E+02 6.59E-04 0.02% 0.02%
Manganese, nondiet 5.38E+02 1.92E-03 0.06% 0.06%
Mercury, total 6.51E+00 1.86E-03 0.06% 0.06%
Thallium 2.54E-01 2.17E-03 0.07% 0.07%
Vanadium 5.57E+01 9.46E-04 0.03% 0.03%

Pesticides
Dieldrin 3.27E-02 1.74E-04 0.005% 0.005%

PAHs
Benzo(a)anthracene 3.44E+00 NA NA NA
Benzo(a)pyrene 4.11E+00 4.40E-03 0.14% 0.14%
Benzo(b)fluoranthene 4.99E+00 NA NA NA
Benzo(k)fluoranthene 2.29E+00 NA NA NA
C2-Benzanthracene/chrysenes 4.29E+00 3.44E-05 0.001% 0.001%
Chrysene 4.75E+00 NA NA NA
Dibenz(a,h)anthracene 4.91E-01 NA NA NA
Indeno(1,2,3-cd)pyrene 2.42E+00 NA NA NA
Naphthalene 5.92E-01 9.51E-06 0.0003% 0.0003%
bis-(2-Ethylhexyl)phthalate 3.57E+01 4.76E-04 0.01% 0.01%

TPH
TPH C9-C18 7.06E+02 1.88E-02 0.58% 0.58%
TPH C19-C40 5.05E+03 4.49E-04 0.01% 0.01%

VOCs
Benzene 2.60E-04 5.57E-09 0.0000002% 0.0000002%
Trichloroethene 3.50E-03 5.99E-07 0.00002% 0.00002%

3.23E+00 100% --
3.24E+00 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Worker (Adult)

Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-1 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR ANGLER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 1.64E-06 86.93% 85.94% 9.03E-07 89.28% 88.25%
PCBs

PCBs, total 2.67E+00 3.60E-08 1.91% -- 2.45E-08 2.42% --
PCBs (non-DLC) 2.53E+00 3.41E-08 -- 1.79% 2.32E-08 -- 2.27%
PCBs-TEQ 3.38E-05 2.36E-08 -- 1.24% 1.30E-08 -- 1.27%

Inorganics
Aluminum 9.94E+03 NA NA NA NA NA NA
Antimony 1.23E+00 NA NA NA NA NA NA
Arsenic, total 9.51E+00 5.36E-08 2.85% 2.82% 3.23E-08 3.19% 3.16%
Cadmium, diet 4.91E+00 NA NA NA NA NA NA
Chromium, total 1.78E+02 NA NA NA NA NA NA
Chromium, hexavalent 7.78E+00 1.76E-08 0.93% 0.92% 3.00E-09 0.30% 0.29%
Cobalt 7.61E+00 NA NA NA NA NA NA
Copper 1.80E+02 NA NA NA NA NA NA
Manganese, nondiet 4.59E+02 NA NA NA NA NA NA
Mercury, total 3.18E+00 NA NA NA NA NA NA
Thallium 1.65E-01 NA NA NA NA NA NA
Vanadium 2.79E+01 NA NA NA NA NA NA

Pesticides
Dieldrin 8.42E-03 1.38E-09 0.07% 0.07% 9.13E-10 0.09% 0.09%

PAHs
Benzo(a)anthracene 3.32E+00 8.42E-09 0.45% 0.44% 2.85E-09 0.28% 0.28%
Benzo(a)pyrene 3.84E+00 9.73E-08 5.17% 5.11% 3.29E-08 3.26% 3.22%
Benzo(b)fluoranthene 4.52E+00 1.15E-08 0.61% 0.60% 3.88E-09 0.38% 0.38%
Benzo(k)fluoranthene 2.10E+00 5.32E-10 0.03% 0.03% 1.80E-10 0.02% 0.02%
C2-Benzanthracene/chrysenes 3.47E+00 8.80E-11 0.005% 0.005% 2.98E-11 0.003% 0.003%
Chrysene 4.53E+00 1.15E-10 0.01% 0.01% 3.88E-11 0.004% 0.004%
Dibenz(a,h)anthracene 3.97E-01 1.01E-08 0.53% 0.53% 3.40E-09 0.34% 0.33%
Indeno(1,2,3-cd)pyrene 2.25E+00 5.70E-09 0.30% 0.30% 1.93E-09 0.19% 0.19%
Naphthalene 8.47E-01 NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.60E+01 3.74E-09 0.20% 0.20% 2.47E-09 0.24% 0.24%

TPH
TPH C9-C18 2.64E+02 NA NA NA NA NA NA
TPH C19-C40 2.54E+03 NA NA NA NA NA NA

VOCs
Benzene 5.60E-04 6.95E-14 0.000004% 0.000004% 2.37E-14 0.000002% 0.000002%
Trichloroethene 1.63E-03 3.39E-13 0.00002% 0.00002% 5.78E-14 0.000006% 0.000006%

1.88E-06 100% -- 1.01E-06 100% --
1.90E-06 -- 100% 1.02E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
CTE - Central Tendency Exposure. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - no reference dose. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7 to < 19 yrs) Angler (Adult )

Contribution to Cumulative Risk Contribution to Cumulative Risk
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TABLE J-2 CTE
TOTAL HAZARD INDEX FOR ANGLER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 1.82E-01 85.59% 84.98% 6.69E-02 83.55% 83.07%
PCBs

PCBs, total 2.67E+00 2.10E-02 9.88% -- 9.53E-03 11.90% NA
PCBs (non-DLC) 2.53E+00 1.99E-02 -- 9.30% 9.03E-03 NA 11.22%
PCBs-TEQ 3.38E-05 2.63E-03 -- 1.23% 9.66E-04 NA 1.20%

Inorganics
Aluminum 9.94E+03 2.62E-04 0.12% 0.12% 5.96E-05 0.07% 0.07%
Antimony 1.23E+00 8.10E-05 0.04% 0.04% 1.84E-05 0.02% 0.02%
Arsenic, total 9.51E+00 1.39E-03 0.65% 0.65% 5.58E-04 0.70% 0.69%
Cadmium, diet 4.91E+00 3.13E-04 0.15% 0.15% 1.21E-04 0.15% 0.15%
Chromium, total 1.78E+02 3.13E-06 0.001% 0.001% 7.11E-07 0.0009% 0.0009%
Chromium, hexavalent 7.78E+00 6.83E-05 0.03% 0.03% 1.55E-05 0.02% 0.02%
Cobalt 7.61E+00 6.68E-04 0.31% 0.31% 1.52E-04 0.19% 0.19%
Copper 1.80E+02 1.19E-04 0.06% 0.06% 2.70E-05 0.03% 0.03%
Manganese, nondiet 4.59E+02 5.04E-04 0.24% 0.24% 1.15E-04 0.14% 0.14%
Mercury, total 3.18E+00 2.79E-04 0.13% 0.13% 6.35E-05 0.08% 0.08%
Thallium 1.65E-01 4.35E-04 0.20% 0.20% 9.89E-05 0.12% 0.12%
Vanadium 2.79E+01 1.46E-04 0.07% 0.07% 3.32E-05 0.04% 0.04%

Pesticides
Dieldrin 8.42E-03 2.02E-05 0.009% 0.009% 8.87E-06 0.01% 0.01%

PAHs
Benzo(a)anthracene 3.32E+00 NA NA NA NA NA NA
Benzo(a)pyrene 3.84E+00 1.89E-03 0.89% 0.88% 8.54E-04 1.07% 1.06%
Benzo(b)fluoranthene 4.52E+00 NA NA NA NA NA NA
Benzo(k)fluoranthene 2.10E+00 NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 3.47E+00 1.28E-05 0.01% 0.01% 5.79E-06 0.01% 0.01%
Chrysene 4.53E+00 NA NA NA NA NA NA
Dibenz(a,h)anthracene 3.97E-01 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.25E+00 NA NA NA NA NA NA
Naphthalene 8.47E-01 6.26E-06 0.003% 0.003% 2.82E-06 0.004% 0.004%
bis-(2-Ethylhexyl)phthalate 2.60E+01 1.56E-04 0.07% 0.07% 6.85E-05 0.09% 0.09%

TPH
TPH C9-C18 2.64E+02 3.16E-03 1.49% 1.48% 1.39E-03 1.74% 1.73%
TPH C19-C40 2.54E+03 1.01E-04 0.05% 0.05% 4.46E-05 0.06% 0.06%

VOCs
Benzene 5.60E-04 3.69E-09 0.000002% 0.000002% 8.39E-10 0.000001% 0.000001%
Trichloroethene 1.63E-03 8.59E-08 0.00004% 0.00004% 1.95E-08 0.00002% 0.00002%

2.12E-01 100% -- 8.00E-02 100% --
2.14E-01 -- 100% 8.05E-02 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
CTE - Central Tendency Exposure. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - no reference dose. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7- to < 19 yrs) Angler (Adult )

Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-3 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR ANGLER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE

COPC
EPC 

(mg/L)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 2.71E-07 66.94% 65.54% 1.35E-07 79.84% 77.85%
PCBs

PCBs, total 1.82E-05 9.36E-10 0.23% -- 4.65E-10 0.28% --
PCBs (non-DLC) 1.74E-05 8.95E-10 -- 0.22% 4.45E-10 -- 0.26%
PCBs-TEQ 3.40E-10 8.75E-09 -- 2.11% 4.35E-09 -- 2.51%

Inorganics
Antimony 5.41E-04 NA NA NA NA NA NA
Arsenic, total 1.29E-03 2.57E-09 0.63% 0.62% 5.22E-10 0.31% 0.30%
Chromium, total 2.97E-03 NA NA NA NA NA NA
Cobalt 3.64E-04 NA NA NA NA NA NA
Manganese, nondiet 9.54E-02 NA NA NA NA NA NA
Thallium 9.76E-06 NA NA NA NA NA NA

Pesticides
Dieldrin 1.06E-06 5.16E-10 0.13% 0.12% 2.51E-10 0.15% 0.14%

PAHs
Benzo(a)anthracene 2.93E-05 3.10E-09 0.77% 0.75% 7.74E-10 0.46% 0.45%
Benzo(a)pyrene 4.54E-05 8.19E-08 20.22% 19.79% 2.04E-08 12.08% 11.78%
Benzo(b)fluoranthene 6.44E-05 1.18E-08 2.91% 2.85% 2.94E-09 1.74% 1.70%
Dibenz(a,h)anthracene 8.90E-06 2.49E-08 6.14% 6.01% 6.21E-09 3.67% 3.58%
Indeno(1,2,3-cd)pyrene 3.26E-05 6.21E-09 1.53% 1.50% 1.55E-09 0.92% 0.89%

SVOCs
bis-(2-Ethylhexyl)phthalate 1.99E-03 1.81E-09 0.45% 0.44% 8.91E-10 0.53% 0.51%

VOCs
Benzene 8.00E-05 3.26E-11 0.008% 0.008% 1.46E-11 0.009% 0.008%
Bromodichloromethane 2.76E-04 1.93E-11 0.005% 0.005% 2.90E-12 0.002% 0.002%
Chloroform 1.34E-04 NA NA NA NA NA NA
Trichloroethene 2.14E-04 1.59E-10 0.04% 0.04% 3.58E-11 0.02% 0.02%

4.05E-07 100% -- 1.69E-07 100% --
4.14E-07 -- 100% 1.73E-07 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
CTE - Central Tendency Exposure. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - no reference dose. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7- to < 19 yrs) Angler (Adult )

Contribution to Cumulative Risk Contribution to Cumulative Risk
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TABLE J-4 CTE
TOTAL HAZARD INDEX FOR ANGLER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE

COPC
EPC

(mg/L)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 3.01E-02 88.38% 86.13% 1.00E-02 88.67% 86.41%
PCBs

PCBs, total 1.82E-05 1.82E-03 5.34% -- 6.03E-04 5.35% NA
PCBs (non-DLC) 1.74E-05 1.74E-03 -- 4.97% 5.77E-04 NA 4.98%
PCBs-TEQ 3.40E-10 9.72E-04 -- 2.78% 3.22E-04 NA 2.78%

Inorganics
Antimony 5.41E-04 3.89E-05 0.11% 0.11% 8.80E-06 0.08% 0.08%
Arsenic, total 1.29E-03 6.67E-05 0.20% 0.19% 9.02E-06 0.08% 0.08%
Chromium, total 2.97E-03 3.82E-07 0.001% 0.001% 1.21E-07 0.001% 0.001%
Cobalt 3.64E-04 1.71E-05 0.05% 0.05% 1.98E-06 0.02% 0.02%
Manganese, nondiet 9.54E-02 2.85E-04 0.83% 0.81% 8.26E-05 0.73% 0.71%
Thallium 9.76E-06 1.51E-05 0.04% 0.04% 2.05E-06 0.02% 0.02%

Pesticides
Dieldrin 1.06E-06 7.52E-06 0.02% 0.02% 2.44E-06 0.02% 0.02%

PAHs
Benzo(a)anthracene 2.93E-05 NA NA NA NA NA NA
Benzo(a)pyrene 4.54E-05 1.59E-03 4.67% 4.55% 5.30E-04 4.70% 4.58%
Benzo(b)fluoranthene 6.44E-05 NA NA NA NA NA NA
Dibenz(a,h)anthracene 8.90E-06 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 3.26E-05 NA NA NA NA NA NA
bis-(2-Ethylhexyl)phthalate 1.99E-03 7.53E-05 0.22% 0.22% 2.48E-05 0.22% 0.21%

VOCs
Benzene 8.00E-05 1.73E-06 0.01% 0.005% 5.15E-07 0.005% 0.004%
Bromodichloromethane 2.76E-04 1.82E-07 0.001% 0.001% 1.82E-08 0.0002% 0.0002%
Chloroform 1.34E-04 7.66E-07 0.002% 0.002% 2.14E-07 0.002% 0.002%
Trichloroethene 2.14E-04 4.03E-05 0.12% 0.12% 1.21E-05 0.11% 0.10%

3.41E-02 100% -- 1.13E-02 100% --
3.50E-02 -- 100% 1.16E-02 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
CTE - Central Tendency Exposure. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - no reference dose. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7- to < 19 yrs) Angler (Adult )

Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-5 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR ANGLER RECEPTOR

CONSUMPTION OF RME MIXED FISH DIET
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE CTE

COPC
EPC (a)
(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (c)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (d)

Potential
Cancer

Risk

Based on
Total 

PCBs (c)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (d)

Potential
Cancer

Risk

Based on
Total 

PCBs (c)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (d)

Potential
Cancer

Risk

Based on
Total 

PCBs (c)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (d)
PCDDs/PCDFs

TCDD-TEQ 1.06E-04 3.01E-05 81.15% 66.73% 3.48E-05 81.16% 66.73% 5.08E-05 81.16% 66.74% 8.09E-05 81.16% 66.73%
PCBs

PCBs, total 2.04E+00 5.30E-06 14.29% -- 6.12E-06 14.29% -- 8.95E-06 14.29% -- 1.43E-05 14.29% --
PCBs (non-DLC) 1.90E+00 4.94E-06 -- 10.94% 5.70E-06 -- 10.95% 8.34E-06 -- 10.95% 1.33E-05 -- 10.95%
PCBs-TEQ 2.15E-05 8.39E-06 -- 18.58% 9.68E-06 -- 18.58% 1.41E-05 -- 18.58% 2.25E-05 -- 18.58%

Inorganics
Antimony 3.68E-02 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 1.73E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 1.95E-02 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, inorganic 7.65E-02 NA NA NA NA NA NA NA NA NA NA NA NA
Methyl Mercury 3.19E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 6.38E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 7.13E-03 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
4,4'-DDD 7.45E-02 4.65E-08 0.13% 0.10% 5.36E-08 0.13% 0.10% 7.84E-08 0.13% 0.10% 1.25E-07 0.13% 0.10%
4,4'-DDE 1.28E-01 1.05E-07 0.28% 0.23% 1.21E-07 0.28% 0.23% 1.77E-07 0.28% 0.23% 2.82E-07 0.28% 0.23%
4,4'-DDT 5.07E-03 4.48E-09 0.01% 0.01% 5.17E-09 0.01% 0.01% 7.56E-09 0.01% 0.01% 1.20E-08 0.01% 0.01%
Aldrin 1.30E-04 5.75E-09 0.02% 0.01% 6.63E-09 0.02% 0.01% 9.70E-09 0.02% 0.01% 1.54E-08 0.02% 0.01%
cis-Chlordane 9.94E-02 8.66E-08 0.23% 0.19% 9.99E-08 0.23% 0.19% 1.46E-07 0.23% 0.19% 2.33E-07 0.23% 0.19%
cis-Nonachlor 1.83E-02 1.59E-08 0.04% 0.04% 1.84E-08 0.04% 0.04% 2.69E-08 0.04% 0.04% 4.28E-08 0.04% 0.04%
Dieldrin 2.39E-02 9.94E-07 2.68% 2.20% 1.15E-06 2.68% 2.20% 1.68E-06 2.68% 2.20% 2.67E-06 2.68% 2.20%
Gamma-Chlordane 2.48E-02 2.16E-08 0.06% 0.05% 2.49E-08 0.06% 0.05% 3.65E-08 0.06% 0.05% 5.81E-08 0.06% 0.05%
Heptachlor Epoxide 9.56E-03 3.23E-07 0.87% 0.72% 3.73E-07 0.87% 0.72% 5.45E-07 0.87% 0.72% 8.68E-07 0.87% 0.72%
Hexachlorobenzene 5.73E-03 3.41E-08 0.09% 0.08% 3.93E-08 0.09% 0.08% 5.75E-08 0.09% 0.08% 9.15E-08 0.09% 0.08%
Oxychlordane 1.74E-02 1.52E-08 0.04% 0.03% 1.75E-08 0.04% 0.03% 2.56E-08 0.04% 0.03% 4.07E-08 0.04% 0.03%
trans-Nonachlor 2.07E-02 1.80E-08 0.05% 0.04% 2.08E-08 0.05% 0.04% 3.04E-08 0.05% 0.04% 4.85E-08 0.05% 0.04%

PAHs
Benzo(a)anthracene 2.09E-03 2.33E-09 0.01% 0.01% 1.79E-09 0.004% 0.003% 1.31E-09 0.002% 0.002% 3.64E-09 0.004% 0.003%
Benzo(a)pyrene 2.96E-04 3.30E-09 0.01% 0.01% 2.54E-09 0.01% 0.005% 1.86E-09 0.003% 0.002% 5.15E-09 0.01% 0.004%

SVOCs
bis-(2-Ethylhexyl)phthalate 2.80E-01 1.46E-08 0.04% 0.03% 1.68E-08 0.04% 0.03% 2.46E-08 0.04% 0.03% 3.91E-08 0.04% 0.03%

3.71E-05 100% -- 4.28E-05 100% -- 6.26E-05 100% -- 9.97E-05 100% --
4.51E-05 NA 100% 5.21E-05 -- 100% 7.62E-05 -- 100% 1.21E-04 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
DLC - Dioxin-like congener. PCDD - Polychlorinated dibenzodioxins.
EPC - Exposure Point Concentration. PCDF - Polychlorinated dibenzofurans.
NA - Not applicable - not a potential carcinogen. RME - Reasonable Maximum Exposure.
PAH - Polycyclic Aromatic Hydrocarbons. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.

TEQ - Toxicity Equivalence.

(a) RME Mixed fish diet EPC calculated based on equal fractions (20%) of common carp, American eel, white perch, channel catfish, and largemouth bass. 
(b) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 12 yrs for CTE).  
(c) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(d) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Angler (Adult ) Combined Adult/Child (b)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (c)
PCB-TEQ and PCBs (non-DLC) (d)

Angler (Child 1 to < 7 yrs) Angler (Adolescent 7- to < 19 yrs)
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TABLE J-6 CTE
TOTAL HAZARD INDEX FOR ANGLER RECEPTOR

CONSUMPTION OF RME MIXED FISH DIET
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC (a)
(mg/kg)

Noncancer
Hazard

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
Noncancer

Hazard

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
Noncancer

Hazard

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 1.06E-04 6.69E+00 49.58% 44.81% 3.86E+00 49.58% 44.81% 3.76E+00 49.58% 44.81%
PCBs

PCBs, total 2.04E+00 6.19E+00 45.84% -- 3.57E+00 45.84% -- 3.48E+00 45.84% NA
PCBs (non-DLC) 1.90E+00 5.76E+00 -- 38.58% 3.33E+00 -- 38.58% 3.24E+00 NA 38.58%
PCBs-TEQ 2.15E-05 1.86E+00 -- 12.47% 1.08E+00 -- 12.47% 1.05E+00 NA 12.47%

Inorganics
Antimony 3.68E-02 7.97E-03 0.06% 0.05% 4.60E-03 0.06% 0.05% 4.49E-03 0.06% 0.05%
Chromium, total 1.73E-01 1.00E-05 0.00007% 0.00007% 5.77E-06 0.00007% 0.00007% 5.62E-06 0.00007% 0.00007%
Cobalt 1.95E-02 5.63E-03 0.04% 0.04% 3.25E-03 0.04% 0.04% 3.17E-03 0.04% 0.04%
Mercury, inorganic 7.65E-02 2.21E-02 0.16% 0.15% 1.28E-02 0.16% 0.15% 1.24E-02 0.16% 0.15%
Methyl Mercury 3.19E-01 2.76E-01 2.05% 1.85% 1.60E-01 2.05% 1.85% 1.56E-01 2.05% 1.85%
Selenium 6.38E-01 1.11E-02 0.08% 0.07% 6.38E-03 0.08% 0.07% 6.22E-03 0.08% 0.07%
Thallium 7.13E-03 6.18E-02 0.46% 0.41% 3.57E-02 0.46% 0.41% 3.48E-02 0.46% 0.41%

Pesticides
4,4'-DDD 7.45E-02 9.04E-03 0.07% 0.06% 5.22E-03 0.07% 0.06% 5.08E-03 0.07% 0.06%
4,4'-DDE 1.28E-01 1.44E-02 0.11% 0.10% 8.32E-03 0.107% 0.097% 8.11E-03 0.11% 0.10%
4,4'-DDT 5.07E-03 6.15E-04 0.005% 0.004% 3.55E-04 0.005% 0.004% 3.46E-04 0.005% 0.004%
Aldrin 1.30E-04 2.63E-04 0.002% 0.002% 1.52E-04 0.002% 0.002% 1.48E-04 0.002% 0.002%
cis-Chlordane 9.94E-02 1.15E-02 0.09% 0.08% 6.66E-03 0.09% 0.08% 6.49E-03 0.09% 0.08%
cis-Nonachlor 1.83E-02 1.02E-02 0.08% 0.07% 5.89E-03 0.08% 0.07% 5.75E-03 0.08% 0.07%
Dieldrin 2.39E-02 2.90E-02 0.21% 0.19% 1.67E-02 0.21% 0.19% 1.63E-02 0.21% 0.19%
Gamma-Chlordane 2.48E-02 2.88E-03 0.02% 0.02% 1.66E-03 0.02% 0.02% 1.62E-03 0.02% 0.02%
Heptachlor Epoxide 9.56E-03 6.37E-02 0.47% 0.43% 3.68E-02 0.47% 0.43% 3.59E-02 0.47% 0.43%
Hexachlorobenzene 5.73E-03 6.21E-04 0.005% 0.004% 3.58E-04 0.005% 0.004% 3.49E-04 0.005% 0.004%
Oxychlordane 1.74E-02 1.13E-02 0.08% 0.08% 6.53E-03 0.08% 0.08% 6.37E-03 0.08% 0.08%
trans-Nonachlor 2.07E-02 7.75E-02 0.57% 0.52% 4.47E-02 0.57% 0.52% 4.36E-02 0.57% 0.52%

PAHs
Benzo(a)anthracene 2.09E-03 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 2.96E-04 8.55E-05 0.001% 0.001% 4.93E-05 0.001% 0.001% 4.81E-05 0.001% 0.001%

SVOCs
bis-(2-Ethylhexyl)phthalate 2.80E-01 1.21E-03 0.009% 0.008% 7.00E-04 0.009% 0.008% 6.83E-04 0.009% 0.008%

1.35E+01 100% -- 7.79E+00 100% -- 7.59E+00 100% --
1.49E+01 NA 100% 8.62E+00 -- 100% 8.40E+00 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
CTE - Central Tendency Exposure. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - no reference dose. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.

(a) RME Mixed fish diet EPC calculated based on equal fractions (20%) of common carp, American eel, white perch, channel catfish, and largemouth bass. 
(b) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Angler (Adult )

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index

Angler (Child 1 to < 7 yrs) Angler (Adolescent 7- to < 19 yrs)
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TABLE J-7 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR ANGLER RECEPTOR

CONSUMPTION OF BLUE CRAB - MUSCLE & HEPATOPANCREAS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 5.96E-05 2.55E-05 93.64% 82.17% 2.95E-05 93.66% 82.19% 4.31E-05 93.69% 82.21% 6.87E-05 93.67% 82.19%
PCBs

PCBs, total 3.64E-01 8.32E-07 3.05% -- 9.60E-07 3.05% -- 1.40E-06 3.05% -- 2.24E-06 3.05% --
PCBs (non-DLC) 3.11E-01 7.11E-07 -- 2.29% 8.20E-07 -- 2.29% 1.20E-06 -- 2.29% 1.91E-06 -- 2.29%
PCBs-TEQ 1.15E-05 3.93E-06 -- 12.64% 4.53E-06 -- 12.64% 6.63E-06 -- 12.64% 1.06E-05 -- 12.64%

Inorganics
Arsenic, organic 1.06E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, inorganic 1.69E-02 7.24E-08 0.27% 0.23% 8.36E-08 0.27% 0.23% 1.22E-07 0.27% 0.23% 1.95E-07 0.27% 0.23%
Cadmium, diet 1.12E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 9.79E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 4.56E-02 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 2.43E+01 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, inorganic 3.01E-02 NA NA NA NA NA NA NA NA NA NA NA NA
Methyl Mercury 1.40E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 7.68E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 1.61E-03 NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 4.12E+01 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
4,4'-DDD 2.08E-02 1.43E-08 0.05% 0.05% 1.65E-08 0.05% 0.05% 2.41E-08 0.05% 0.05% 3.83E-08 0.05% 0.05%
4,4'-DDE 4.95E-02 4.81E-08 0.18% 0.15% 5.55E-08 0.18% 0.15% 8.11E-08 0.18% 0.15% 1.29E-07 0.18% 0.15%
cis-Nonachlor 7.86E-03 7.86E-09 0.03% 0.03% 9.07E-09 0.03% 0.03% 1.33E-08 0.03% 0.03% 2.11E-08 0.03% 0.03%
Dieldrin 9.39E-03 4.29E-07 1.57% 1.38% 4.95E-07 1.57% 1.38% 7.24E-07 1.57% 1.38% 1.15E-06 1.57% 1.38%
Heptachlor Epoxide 1.00E-02 2.60E-07 0.95% 0.84% 3.00E-07 0.95% 0.84% 4.39E-07 0.95% 0.84% 6.99E-07 0.95% 0.84%
Hexachlorobenzene 3.01E-03 1.38E-08 0.05% 0.04% 1.59E-08 0.05% 0.04% 2.32E-08 0.05% 0.04% 3.70E-08 0.05% 0.04%
Oxychlordane 3.57E-02 3.57E-08 0.13% 0.11% 4.12E-08 0.13% 0.11% 6.02E-08 0.13% 0.11% 9.59E-08 0.13% 0.11%

PAHs
Benzo(a)anthracene 2.88E-03 2.47E-09 0.01% 0.01% 1.90E-09 0.01% 0.01% 1.39E-09 0.003% 0.003% 3.86E-09 0.01% 0.005%
Benzo(a)pyrene 1.74E-03 1.49E-08 0.05% 0.05% 1.15E-08 0.04% 0.03% 8.39E-09 0.02% 0.02% 2.33E-08 0.03% 0.03%
Benzo(b)fluoranthene 3.95E-03 3.39E-09 0.01% 0.01% 2.60E-09 0.01% 0.01% 1.90E-09 0.004% 0.004% 5.29E-09 0.01% 0.01%
Indeno(1,2,3-cd)pyrene 1.69E-03 1.45E-09 0.01% 0.005% 1.11E-09 0.004% 0.003% 8.15E-10 0.002% 0.002% 2.26E-09 0.003% 0.003%

2.73E-05 100% -- 3.15E-05 100% -- 4.60E-05 100% -- 7.33E-05 100% --
3.11E-05 NA 100% 3.59E-05 -- 100% 5.24E-05 -- 100% 8.35E-05 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
CTE - Central Tendency Exposure. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - no reference dose. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons.

(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 12 yrs for CTE).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Angler (Child 1 to < 7 yrs) Angler (Adolescent 7- to < 19 yrs) Angler (Adult ) Combined Adult/Child (a)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk
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TABLE J-8 CTE
TOTAL HAZARD INDEX FOR ANGLER RECEPTOR

CONSUMPTION OF BLUE CRAB - MUSCLE & HEPATOPANCREAS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 5.96E-05 5.68E+00 81.70% 73.91% 3.28E+00 81.70% 73.91% 3.19E+00 81.70% 73.91%
PCBs

PCBs, total 3.64E-01 9.71E-01 13.97% -- 5.60E-01 13.97% -- 5.46E-01 13.97% NA
PCBs (non-DLC) 3.11E-01 8.29E-01 -- 10.80% 4.78E-01 -- 10.80% 4.67E-01 NA 10.80%
PCBs-TEQ 1.15E-05 8.73E-01 -- 11.37% 5.04E-01 -- 11.37% 4.91E-01 NA 11.37%

Inorganics
Arsenic, organic 1.06E+00 3.54E-03 0.05% 0.05% 2.04E-03 0.05% 0.05% 1.99E-03 0.05% 0.05%
Arsenic, inorganic 1.69E-02 3.76E-03 0.05% 0.05% 2.17E-03 0.05% 0.05% 2.11E-03 0.05% 0.05%
Cadmium, diet 1.12E-01 7.47E-03 0.11% 0.10% 4.31E-03 0.11% 0.10% 4.20E-03 0.11% 0.10%
Chromium, total 9.79E-01 4.35E-05 0.0006% 0.0006% 2.51E-05 0.0006% 0.0006% 2.45E-05 0.0006% 0.0006%
Cobalt 4.56E-02 1.01E-02 0.15% 0.13% 5.85E-03 0.15% 0.13% 5.70E-03 0.15% 0.13%
Copper 2.43E+01 4.06E-02 0.58% 0.53% 2.34E-02 0.58% 0.53% 2.28E-02 0.58% 0.53%
Mercury, inorganic 3.01E-02 6.69E-03 0.10% 0.09% 3.86E-03 0.10% 0.09% 3.76E-03 0.10% 0.09%
Methyl Mercury 1.40E-01 9.33E-02 1.34% 1.22% 5.38E-02 1.34% 1.22% 5.25E-02 1.34% 1.22%
Selenium 7.68E-01 1.02E-02 0.15% 0.13% 5.91E-03 0.15% 0.13% 5.76E-03 0.15% 0.13%
Thallium 1.61E-03 1.07E-02 0.15% 0.14% 6.19E-03 0.15% 0.14% 6.04E-03 0.15% 0.14%
Zinc 4.12E+01 9.16E-03 0.13% 0.12% 5.28E-03 0.13% 0.12% 5.15E-03 0.13% 0.12%

Pesticides
4,4'-DDD 2.08E-02 2.77E-03 0.04% 0.04% 1.60E-03 0.04% 0.04% 1.56E-03 0.04% 0.04%
4,4'-DDE 4.95E-02 6.60E-03 0.09% 0.09% 3.81E-03 0.09% 0.09% 3.71E-03 0.09% 0.09%
cis-Nonachlor 7.86E-03 5.04E-03 0.07% 0.07% 2.91E-03 0.07% 0.07% 2.83E-03 0.07% 0.07%
Dieldrin 9.39E-03 1.25E-02 0.18% 0.16% 7.22E-03 0.18% 0.16% 7.04E-03 0.18% 0.16%
Heptachlor Epoxide 1.00E-02 5.13E-02 0.74% 0.67% 2.96E-02 0.74% 0.67% 2.88E-02 0.74% 0.67%
Hexachlorobenzene 3.01E-03 2.51E-04 0.004% 0.003% 1.45E-04 0.004% 0.003% 1.41E-04 0.004% 0.003%
Oxychlordane 3.57E-02 2.67E-02 0.38% 0.35% 1.54E-02 0.38% 0.35% 1.50E-02 0.38% 0.35%

PAHs
Benzo(a)anthracene 2.88E-03 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 1.74E-03 3.87E-04 0.01% 0.01% 2.23E-04 0.01% 0.01% 2.18E-04 0.01% 0.01%
Benzo(b)fluoranthene 3.95E-03 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 1.69E-03 NA NA NA NA NA NA NA NA NA

6.95E+00 100% -- 4.01E+00 100% -- 3.91E+00 100% --
7.68E+00 NA 100% 4.43E+00 -- 100% 4.32E+00 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
CTE - Central Tendency Exposure. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - no reference dose. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Angler (Child 1 to < 7 yrs) Angler (Adolescent 7- to < 19 yrs) Angler (Adult )

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-9 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 1.08E-06 87.18% 86.15% 1.64E-06 86.93% 85.94% 9.03E-07 89.28% 88.25% 1.98E-06 88.13% 87.10%
PCBs

PCBs, total 2.67E+00 1.47E-08 1.18% -- 3.60E-08 1.91% -- 2.45E-08 2.42% -- 3.92E-08 1.74% --
PCBs (non-DLC) 2.53E+00 1.39E-08 -- 1.11% 3.41E-08 -- 1.79% 2.32E-08 -- 2.27% 3.71E-08 -- 1.63%
PCBs-TEQ 3.38E-05 1.56E-08 -- 1.24% 2.36E-08 -- 1.24% 1.30E-08 -- 1.27% 2.86E-08 -- 1.26%

Inorganics
Aluminum 9.94E+03 NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 1.23E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 9.51E+00 3.01E-08 2.43% 2.40% 5.36E-08 2.85% 2.82% 3.23E-08 3.19% 3.16% 6.24E-08 2.77% 2.74%
Cadmium, diet 4.91E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 1.78E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, hexavalent 7.78E+00 2.82E-08 2.28% 2.25% 1.76E-08 0.93% 0.92% 3.00E-09 0.30% 0.29% 3.12E-08 1.39% 1.37%
Cobalt 7.61E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 1.80E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 4.59E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, total 3.18E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 1.65E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 2.79E+01 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 8.42E-03 6.22E-10 0.05% 0.05% 1.38E-09 0.07% 0.07% 9.13E-10 0.09% 0.09% 1.53E-09 0.07% 0.07%

PAHs
Benzo(a)anthracene 3.32E+00 5.25E-09 0.42% 0.42% 8.42E-09 0.45% 0.44% 2.85E-09 0.28% 0.28% 8.10E-09 0.36% 0.36%
Benzo(a)pyrene 3.84E+00 6.07E-08 4.90% 4.85% 9.73E-08 5.17% 5.11% 3.29E-08 3.26% 3.22% 9.37E-08 4.16% 4.12%
Benzo(b)fluoranthene 4.52E+00 7.15E-09 0.58% 0.57% 1.15E-08 0.61% 0.60% 3.88E-09 0.38% 0.38% 1.10E-08 0.49% 0.48%
Benzo(k)fluoranthene 2.10E+00 3.32E-10 0.03% 0.03% 5.32E-10 0.03% 0.03% 1.80E-10 0.02% 0.02% 5.12E-10 0.02% 0.02%
C2-Benzanthracene/chrysenes 3.47E+00 5.49E-11 0.004% 0.004% 8.80E-11 0.005% 0.005% 2.98E-11 0.00% 0.00% 8.46E-11 0.004% 0.004%
Chrysene 4.53E+00 7.17E-11 0.01% 0.01% 1.15E-10 0.01% 0.01% 3.88E-11 0.00% 0.00% 1.11E-10 0.005% 0.005%
Dibenz(a,h)anthracene 3.97E-01 6.28E-09 0.51% 0.50% 1.01E-08 0.53% 0.53% 3.40E-09 0.34% 0.33% 9.68E-09 0.43% 0.43%
Indeno(1,2,3-cd)pyrene 2.25E+00 3.56E-09 0.29% 0.28% 5.70E-09 0.30% 0.30% 1.93E-09 0.19% 0.19% 5.49E-09 0.24% 0.24%
Naphthalene 8.47E-01 NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.60E+01 1.68E-09 0.14% 0.13% 3.74E-09 0.20% 0.20% 2.47E-09 0.24% 0.24% 4.15E-09 0.18% 0.18%

TPH
TPH C9-C18 2.64E+02 NA NA NA NA NA NA NA NA NA NA NA NA
TPH C19-C40 2.54E+03 NA NA NA NA NA NA NA NA NA NA NA NA

VOCs
Benzene 5.60E-04 7.45E-14 0.000006% 0.000006% 6.95E-14 0.000004% 0.000004% 2.37E-14 0.000002% 0.000002% 9.82E-14 0.000004% 0.000004%
Trichloroethene 1.63E-03 5.44E-13 0.00004% 0.00004% 3.39E-13 0.00002% 0.00002% 5.78E-14 0.000006% 0.000006% 6.02E-13 0.00003% 0.00003%

1.24E-06 100% -- 1.88E-06 100% -- 1.01E-06 100% -- 2.25E-06 100% --
1.25E-06 -- 100% 1.90E-06 -- 100% 1.02E-06 -- 100% 2.28E-06 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.
(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Swimmer (Adult ) Combined Adult/Child (a)
Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs)
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TABLE J-10 CTE
CUMULATIVE NONCANCER HAZARD INDEX FOR SWIMMER RECEPTOR
DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 2.40E-01 89.14% 88.30% 1.82E-01 85.59% 84.98% 6.69E-02 83.55% 83.07%
PCBs

PCBs, total 2.67E+00 1.71E-02 6.36% -- 2.10E-02 9.88% -- 9.53E-03 11.90% NA
PCBs (non-DLC) 2.53E+00 1.62E-02 -- 5.97% 1.99E-02 -- 9.30% 9.03E-03 NA 11.22%
PCBs-TEQ 3.38E-05 3.47E-03 -- 1.28% 2.63E-03 -- 1.23% 9.66E-04 NA 1.20%

Inorganics
Aluminum 9.94E+03 5.61E-04 0.21% 0.21% 2.62E-04 0.12% 0.12% 5.96E-05 0.07% 0.07%
Antimony 1.23E+00 1.73E-04 0.06% 0.06% 8.10E-05 0.04% 0.04% 1.84E-05 0.02% 0.02%
Arsenic, total 9.51E+00 1.56E-03 0.58% 0.57% 1.39E-03 0.65% 0.65% 5.58E-04 0.70% 0.69%
Cadmium, diet 4.91E+00 3.78E-04 0.14% 0.14% 3.13E-04 0.15% 0.15% 1.21E-04 0.15% 0.15%
Chromium, total 1.78E+02 6.69E-06 0.002% 0.002% 3.13E-06 0.0015% 0.0015% 7.11E-07 0.0009% 0.0009%
Chromium, hexavalent 7.78E+00 1.46E-04 0.05% 0.05% 6.83E-05 0.03% 0.03% 1.55E-05 0.02% 0.02%
Cobalt 7.61E+00 1.43E-03 0.53% 0.53% 6.68E-04 0.31% 0.31% 1.52E-04 0.19% 0.19%
Copper 1.80E+02 2.54E-04 0.09% 0.09% 1.19E-04 0.06% 0.06% 2.70E-05 0.03% 0.03%
Manganese, nondiet 4.59E+02 1.08E-03 0.40% 0.40% 5.04E-04 0.24% 0.24% 1.15E-04 0.14% 0.14%
Mercury, total 3.18E+00 5.98E-04 0.22% 0.22% 2.79E-04 0.13% 0.13% 6.35E-05 0.08% 0.08%
Thallium 1.65E-01 9.31E-04 0.35% 0.34% 4.35E-04 0.20% 0.20% 9.89E-05 0.12% 0.12%
Vanadium 2.79E+01 3.12E-04 0.12% 0.11% 1.46E-04 0.07% 0.07% 3.32E-05 0.04% 0.04%

Pesticides
Dieldrin 8.42E-03 1.81E-05 0.007% 0.007% 2.02E-05 0.009% 0.009% 8.87E-06 0.011% 0.011%

PAHs
Benzo(a)anthracene 3.32E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 3.84E+00 1.57E-03 0.59% 0.58% 1.89E-03 0.89% 0.88% 8.54E-04 1.07% 1.06%
Benzo(b)fluoranthene 4.52E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.10E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 3.47E+00 1.07E-05 0.004% 0.004% 1.28E-05 0.01% 0.01% 5.79E-06 0.01% 0.01%
Chrysene 4.53E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 3.97E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.25E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 8.47E-01 5.21E-06 0.002% 0.002% 6.26E-06 0.003% 0.003% 2.82E-06 0.004% 0.004%
bis-(2-Ethylhexyl)phthalate 2.60E+01 1.40E-04 0.052% 0.052% 1.56E-04 0.073% 0.073% 6.85E-05 0.086% 0.085%

TPH
TPH C9-C18 2.64E+02 2.84E-03 1.06% 1.05% 3.16E-03 1.49% 1.48% 1.39E-03 1.74% 1.73%
TPH C19-C40 2.54E+03 9.12E-05 0.03% 0.03% 1.01E-04 0.05% 0.05% 4.46E-05 0.06% 0.06%

VOCs
Benzene 5.60E-04 7.90E-09 0.000003% 0.000003% 3.69E-09 0.000002% 0.000002% 8.39E-10 0.000001% 0.000001%
Trichloroethene 1.63E-03 1.84E-07 0.0001% 0.0001% 8.59E-08 0.00004% 0.00004% 1.95E-08 0.00002% 0.00002%

2.69E-01 100% -- 2.12E-01 100% -- 8.00E-02 100% --
2.72E-01 -- 100% 2.14E-01 -- 100% 8.05E-02 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs) Swimmer (Adult)
Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-11 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE CTE

COPC
EPC

(mg/L)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 5.64E-07 57.41% 56.37% 2.07E-06 66.75% 65.35% 9.92E-07 79.67% 77.69% 1.56E-06 69.85% 68.32%
PCBs

PCBs, total 1.82E-05 1.95E-09 0.20% -- 7.15E-09 0.23% -- 3.42E-09 0.27% -- 5.37E-09 0.24% --
PCBs (non-DLC) 1.74E-05 1.87E-09 -- 0.19% 6.84E-09 -- 0.22% 3.27E-09 -- 0.26% 5.14E-09 -- 0.23%
PCBs-TEQ 3.40E-10 1.83E-08 -- 1.82% 6.68E-08 -- 2.11% 3.19E-08 -- 2.50% 5.02E-08 -- 2.20%

Inorganics
Antimony 5.41E-04 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 1.29E-03 1.40E-08 1.42% 1.40% 2.95E-08 0.95% 0.93% 6.50E-09 0.52% 0.51% 2.05E-08 0.92% 0.90%
Chromium, total 2.97E-03 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 3.64E-04 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 9.54E-02 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 9.76E-06 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 1.06E-06 1.13E-09 0.12% 0.11% 3.99E-09 0.13% 0.13% 1.85E-09 0.15% 0.14% 2.98E-09 0.13% 0.13%

PAHs
Benzo(a)anthracene 2.93E-05 9.65E-09 0.98% 0.96% 2.37E-08 0.76% 0.75% 5.68E-09 0.46% 0.45% 1.53E-08 0.69% 0.67%
Benzo(a)pyrene 4.54E-05 2.54E-07 25.86% 25.39% 6.24E-07 20.13% 19.71% 1.50E-07 12.05% 11.75% 4.04E-07 18.14% 17.75%
Benzo(b)fluoranthene 6.44E-05 3.66E-08 3.73% 3.66% 9.00E-08 2.90% 2.84% 2.16E-08 1.74% 1.69% 5.82E-08 2.61% 2.56%
Dibenz(a,h)anthracene 8.90E-06 7.71E-08 7.85% 7.71% 1.90E-07 6.11% 5.98% 4.56E-08 3.66% 3.57% 1.23E-07 5.51% 5.39%
Indeno(1,2,3-cd)pyrene 3.26E-05 1.93E-08 1.96% 1.92% 4.73E-08 1.53% 1.49% 1.14E-08 0.91% 0.89% 3.06E-08 1.37% 1.34%

SVOCs
bis-(2-Ethylhexyl)phthalate 1.99E-03 3.84E-09 0.39% 0.38% 1.39E-08 0.45% 0.44% 6.55E-09 0.53% 0.51% 1.04E-08 0.47% 0.46%

VOCs
Benzene 8.00E-05 1.01E-10 0.01% 0.01% 3.22E-10 0.010% 0.010% 1.38E-10 0.01% 0.01% 2.38E-10 0.01% 0.01%
Bromodichloromethane 2.76E-04 1.08E-10 0.01% 0.01% 2.01E-10 0.006% 0.006% 2.88E-11 0.002% 0.002% 1.36E-10 0.006% 0.006%
Chloroform 1.34E-04 NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene 2.14E-04 6.46E-10 0.07% 0.06% 1.36E-09 0.04% 0.04% 2.89E-10 0.02% 0.02% 9.35E-10 0.04% 0.04%

9.82E-07 100% -- 3.10E-06 100% -- 1.24E-06 100% -- 2.23E-06 100% --
1.00E-06 -- 100% 3.17E-06 -- 100% 1.28E-06 -- 100% 2.28E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Swimmer (Adult ) Combined Adult/Child (a)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs)
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TABLE J-12 CTE
CUMULATIVE NONCANCER HAZARD INDEX FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/L)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 1.25E-01 86.82% 84.64% 2.30E-01 87.35% 85.15% 7.35E-02 87.73% 85.52%
PCBs

PCBs, total 1.82E-05 7.60E-03 5.26% -- 1.39E-02 5.28% -- 4.43E-03 5.29% NA
PCBs (non-DLC) 1.74E-05 7.26E-03 -- 4.91% 1.33E-02 -- 4.92% 4.24E-03 NA 4.93%
PCBs-TEQ 3.40E-10 4.06E-03 -- 2.74% 7.42E-03 -- 2.75% 2.37E-03 NA 2.75%

Inorganics
Antimony 5.41E-04 3.97E-04 0.27% 0.27% 5.51E-04 0.21% 0.20% 1.35E-04 0.16% 0.16%
Arsenic, total 1.29E-03 7.25E-04 0.50% 0.49% 7.64E-04 0.29% 0.28% 1.12E-04 0.13% 0.13%
Chromium, total 2.97E-03 3.64E-06 0.003% 0.002% 6.46E-06 0.002% 0.002% 2.01E-06 0.002% 0.002%
Cobalt 3.64E-04 1.89E-04 0.13% 0.13% 1.86E-04 0.07% 0.07% 2.22E-05 0.03% 0.03%
Manganese, nondiet 9.54E-02 2.77E-03 1.92% 1.87% 4.58E-03 1.74% 1.70% 1.35E-03 1.61% 1.57%
Thallium 9.76E-06 1.65E-04 0.11% 0.11% 1.73E-04 0.07% 0.06% 2.55E-05 0.03% 0.03%

Pesticides
Dieldrin 1.06E-06 3.30E-05 0.023% 0.022% 5.81E-05 0.022% 0.022% 1.80E-05 0.021% 0.021%

PAHs
Benzo(a)anthracene 2.93E-05 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.54E-05 6.59E-03 4.56% 4.45% 1.21E-02 4.61% 4.49% 3.89E-03 4.65% 4.53%
Benzo(b)fluoranthene 6.44E-05 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 8.90E-06 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 3.26E-05 NA NA NA NA NA NA NA NA NA
bis-(2-Ethylhexyl)phthalate 1.99E-03 3.20E-04 0.22% 0.22% 5.77E-04 0.22% 0.21% 1.82E-04 0.22% 0.21%

VOCs
Benzene 8.00E-05 1.07E-05 0.01% 0.01% 1.71E-05 0.01% 0.01% 4.86E-06 0.01% 0.01%
Bromodichloromethane 2.76E-04 2.02E-06 0.001% 0.001% 1.89E-06 0.001% 0.001% 1.81E-07 0.0002% 0.0002%
Chloroform 1.34E-04 4.71E-06 0.003% 0.003% 6.91E-06 0.003% 0.003% 1.80E-06 0.002% 0.002%
Trichloroethene 2.14E-04 2.18E-04 0.15% 0.15% 3.46E-04 0.13% 0.13% 9.78E-05 0.12% 0.11%

1.44E-01 100% -- 2.63E-01 100% -- 8.37E-02 100% --
1.48E-01 -- 100% 2.70E-01 -- 100% 8.59E-02 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs) Swimmer (Adult )

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Page 1 of 1
AECOM

Final

July 2017



TABLE J-13 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR WADER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 1.08E-06 87.18% 86.15% 1.64E-06 86.93% 85.94% 9.03E-07 89.28% 88.25% 1.98E-06 88.13% 87.10%
PCBs

PCBs, total 2.67E+00 1.47E-08 1.18% -- 3.60E-08 1.91% -- 2.45E-08 2.42% -- 3.92E-08 1.74% --
PCBs (non-DLC) 2.53E+00 1.39E-08 -- 1.11% 3.41E-08 -- 1.79% 2.32E-08 -- 2.27% 3.71E-08 -- 1.63%
PCBs-TEQ 3.38E-05 1.56E-08 -- 1.24% 2.36E-08 -- 1.24% 1.30E-08 -- 1.27% 2.86E-08 -- 1.26%

Inorganics
Aluminum 9.94E+03 NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 1.23E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 9.51E+00 3.01E-08 2.43% 2.40% 5.36E-08 2.85% 2.82% 3.23E-08 3.19% 3.16% 6.24E-08 2.77% 2.74%
Cadmium, diet 4.91E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 1.78E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, hexavalent 7.78E+00 2.82E-08 2.28% 2.25% 1.76E-08 0.93% 0.92% 3.00E-09 0.30% 0.29% 3.12E-08 1.39% 1.37%
Cobalt 7.61E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 1.80E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 4.59E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, total 3.18E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 1.65E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 2.79E+01 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 8.42E-03 6.22E-10 0.05% 0.05% 1.38E-09 0.07% 0.07% 9.13E-10 0.09% 0.09% 1.53E-09 0.07% 0.07%

PAHs
Benzo(a)anthracene 3.32E+00 5.25E-09 0.42% 0.42% 8.42E-09 0.45% 0.44% 2.85E-09 0.28% 0.28% 8.10E-09 0.36% 0.36%
Benzo(a)pyrene 3.84E+00 6.07E-08 4.90% 4.85% 9.73E-08 5.17% 5.11% 3.29E-08 3.26% 3.22% 9.37E-08 4.16% 4.12%
Benzo(b)fluoranthene 4.52E+00 7.15E-09 0.58% 0.57% 1.15E-08 0.61% 0.60% 3.88E-09 0.38% 0.38% 1.10E-08 0.49% 0.48%
Benzo(k)fluoranthene 2.10E+00 3.32E-10 0.03% 0.03% 5.32E-10 0.03% 0.03% 1.80E-10 0.02% 0.02% 5.12E-10 0.02% 0.02%
C2-Benzanthracene/chrysenes 3.47E+00 5.49E-11 0.004% 0.004% 8.80E-11 0.005% 0.005% 2.98E-11 0.003% 0.003% 8.46E-11 0.004% 0.004%
Chrysene 4.53E+00 7.17E-11 0.01% 0.01% 1.15E-10 0.01% 0.01% 3.88E-11 0.004% 0.004% 1.11E-10 0.005% 0.005%
Dibenz(a,h)anthracene 3.97E-01 6.28E-09 0.51% 0.50% 1.01E-08 0.53% 0.53% 3.40E-09 0.34% 0.33% 9.68E-09 0.43% 0.43%
Indeno(1,2,3-cd)pyrene 2.25E+00 3.56E-09 0.29% 0.28% 5.70E-09 0.30% 0.30% 1.93E-09 0.19% 0.19% 5.49E-09 0.24% 0.24%
Naphthalene 8.47E-01 NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.60E+01 1.68E-09 0.14% 0.13% 3.74E-09 0.20% 0.20% 2.47E-09 0.24% 0.24% 4.15E-09 0.18% 0.18%

TPH
TPH C9-C18 2.64E+02 NA NA NA NA NA NA NA NA NA NA NA NA
TPH C19-C40 2.54E+03 NA NA NA NA NA NA NA NA NA NA NA NA

VOCs
Benzene 5.60E-04 7.45E-14 0.000006% 0.000006% 6.95E-14 0.000004% 0.000004% 2.37E-14 0.000002% 0.000002% 9.82E-14 0.000004% 0.000004%
Trichloroethene 1.63E-03 5.44E-13 0.00004% 0.00004% 3.39E-13 0.00002% 0.00002% 5.78E-14 0.000006% 0.000006% 6.02E-13 0.00003% 0.00003%

1.24E-06 100% -- 1.88E-06 100% -- 1.01E-06 100% -- 2.25E-06 100% --
1.25E-06 -- 100% 1.90E-06 -- 100% 1.02E-06 -- 100% 2.28E-06 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.
(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs) Wader (Adult ) Combined Adult/Child (a)
Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk
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TABLE J-14 CTE
TOTAL HAZARD INDEX FOR WADER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 2.40E-01 89.14% 88.30% 1.82E-01 85.59% 84.98% 6.69E-02 83.55% 83.07%
PCBs

PCBs, total 2.67E+00 1.71E-02 6.36% -- 2.10E-02 9.88% -- 9.53E-03 11.90% NA
PCBs (non-DLC) 2.53E+00 1.62E-02 -- 5.97% 1.99E-02 -- 9.30% 9.03E-03 NA 11.22%
PCBs-TEQ 3.38E-05 3.47E-03 -- 1.28% 2.63E-03 -- 1.23% 9.66E-04 NA 1.20%

Inorganics
Aluminum 9.94E+03 5.61E-04 0.21% 0.21% 2.62E-04 0.12% 0.12% 5.96E-05 0.07% 0.07%
Antimony 1.23E+00 1.73E-04 0.06% 0.06% 8.10E-05 0.04% 0.04% 1.84E-05 0.02% 0.02%
Arsenic, total 9.51E+00 1.56E-03 0.58% 0.57% 1.39E-03 0.65% 0.65% 5.58E-04 0.70% 0.69%
Cadmium, diet 4.91E+00 3.78E-04 0.14% 0.14% 3.13E-04 0.15% 0.15% 1.21E-04 0.15% 0.15%
Chromium, total 1.78E+02 6.69E-06 0.002% 0.002% 3.13E-06 0.001% 0.001% 7.11E-07 0.0009% 0.0009%
Chromium, hexavalent 7.78E+00 1.46E-04 0.05% 0.05% 6.83E-05 0.03% 0.03% 1.55E-05 0.02% 0.02%
Cobalt 7.61E+00 1.43E-03 0.53% 0.53% 6.68E-04 0.31% 0.31% 1.52E-04 0.19% 0.19%
Copper 1.80E+02 2.54E-04 0.09% 0.09% 1.19E-04 0.06% 0.06% 2.70E-05 0.03% 0.03%
Manganese, nondiet 4.59E+02 1.08E-03 0.40% 0.40% 5.04E-04 0.24% 0.24% 1.15E-04 0.14% 0.14%
Mercury, total 3.18E+00 5.98E-04 0.22% 0.22% 2.79E-04 0.13% 0.13% 6.35E-05 0.08% 0.08%
Thallium 1.65E-01 9.31E-04 0.35% 0.34% 4.35E-04 0.20% 0.20% 9.89E-05 0.12% 0.12%
Vanadium 2.79E+01 3.12E-04 0.12% 0.11% 1.46E-04 0.07% 0.07% 3.32E-05 0.04% 0.04%

Pesticides
Dieldrin 8.42E-03 1.81E-05 0.007% 0.007% 2.02E-05 0.009% 0.009% 8.87E-06 0.011% 0.011%

PAHs
Benzo(a)anthracene 3.32E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 3.84E+00 1.57E-03 0.59% 0.58% 1.89E-03 0.89% 0.88% 8.54E-04 1.07% 1.06%
Benzo(b)fluoranthene 4.52E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.10E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 3.47E+00 1.07E-05 0.004% 0.004% 1.28E-05 0.01% 0.01% 5.79E-06 0.01% 0.01%
Chrysene 4.53E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 3.97E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.25E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 8.47E-01 5.21E-06 0.002% 0.002% 6.26E-06 0.003% 0.003% 2.82E-06 0.004% 0.004%
bis-(2-Ethylhexyl)phthalate 2.60E+01 1.40E-04 0.052% 0.052% 1.56E-04 0.073% 0.073% 6.85E-05 0.086% 0.085%

TPH
TPH C9-C18 2.64E+02 2.84E-03 1.06% 1.05% 3.16E-03 1.49% 1.48% 1.39E-03 1.74% 1.73%
TPH C19-C40 2.54E+03 9.12E-05 0.03% 0.03% 1.01E-04 0.05% 0.05% 4.46E-05 0.06% 0.06%

VOCs
Benzene 5.60E-04 7.90E-09 0.000003% 0.000003% 3.69E-09 0.000002% 0.000002% 8.39E-10 0.000001% 0.000001%
Trichloroethene 1.63E-03 1.84E-07 0.0001% 0.0001% 8.59E-08 0.00004% 0.00004% 1.95E-08 0.00002% 0.00002%

2.69E-01 100% -- 2.12E-01 100% -- 8.00E-02 100% --
2.72E-01 -- 100% 2.14E-01 -- 100% 8.05E-02 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs) Wader (Adult )
Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-15 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR WADER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE CTE

COPC
EPC

(mg/L)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 7.47E-08 57.62% 56.57% 2.71E-07 66.94% 65.54% 1.35E-07 79.84% 77.85% 2.10E-07 70.20% 68.65%
PCBs

PCBs, total 1.82E-05 2.58E-10 0.20% -- 9.36E-10 0.23% -- 4.65E-10 0.28% -- 7.24E-10 0.24% --
PCBs (non-DLC) 1.74E-05 2.47E-10 -- 0.19% 8.95E-10 -- 0.22% 4.45E-10 -- 0.26% 6.92E-10 -- 0.23%
PCBs-TEQ 3.40E-10 2.41E-09 -- 1.83% 8.75E-09 -- 2.11% 4.35E-09 -- 2.51% 6.76E-09 -- 2.21%

Inorganics
Antimony 5.41E-04 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 1.29E-03 1.28E-09 0.98% 0.97% 2.57E-09 0.63% 0.62% 5.22E-10 0.31% 0.30% 1.80E-09 0.60% 0.59%
Chromium, total 2.97E-03 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 3.64E-04 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 9.54E-02 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 9.76E-06 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 1.06E-06 1.46E-10 0.11% 0.11% 5.16E-10 0.13% 0.12% 2.51E-10 0.15% 0.14% 3.97E-10 0.13% 0.13%

PAHs
Benzo(a)anthracene 2.93E-05 1.28E-09 0.99% 0.97% 3.10E-09 0.77% 0.75% 7.74E-10 0.46% 0.45% 2.05E-09 0.69% 0.67%
Benzo(a)pyrene 4.54E-05 3.37E-08 26.02% 25.55% 8.19E-08 20.22% 19.79% 2.04E-08 12.08% 11.78% 5.42E-08 18.13% 17.73%
Benzo(b)fluoranthene 6.44E-05 4.86E-09 3.75% 3.68% 1.18E-08 2.91% 2.85% 2.94E-09 1.74% 1.70% 7.80E-09 2.61% 2.55%
Dibenz(a,h)anthracene 8.90E-06 1.02E-08 7.90% 7.75% 2.49E-08 6.14% 6.01% 6.21E-09 3.67% 3.58% 1.64E-08 5.50% 5.38%
Indeno(1,2,3-cd)pyrene 3.26E-05 2.56E-09 1.97% 1.94% 6.21E-09 1.53% 1.50% 1.55E-09 0.92% 0.89% 4.10E-09 1.37% 1.34%

SVOCs
bis-(2-Ethylhexyl)phthalate 1.99E-03 5.03E-10 0.39% 0.38% 1.81E-09 0.45% 0.44% 8.91E-10 0.53% 0.51% 1.39E-09 0.47% 0.46%

VOCs
Benzene 8.00E-05 1.02E-11 0.008% 0.008% 3.26E-11 0.008% 0.008% 1.46E-11 0.009% 0.008% 2.48E-11 0.008% 0.008%
Bromodichloromethane 2.76E-04 1.03E-11 0.008% 0.008% 1.93E-11 0.005% 0.005% 2.90E-12 0.002% 0.002% 1.32E-11 0.004% 0.004%
Chloroform 1.34E-04 NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene 2.14E-04 7.41E-11 0.06% 0.06% 1.59E-10 0.04% 0.04% 3.58E-11 0.02% 0.02% 1.10E-10 0.04% 0.04%

1.30E-07 100% -- 4.05E-07 100% -- 1.69E-07 100% -- 2.99E-07 100% --
1.32E-07 -- 100% 4.14E-07 -- 100% 1.73E-07 -- 100% 3.05E-07 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs) Wader (Adult ) Combined Adult/Child (a)
Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk
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TABLE J-16 CTE
TOTAL HAZARD INDEX FOR WADER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/L)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 1.66E-02 87.99% 85.75% 3.01E-02 88.38% 86.13% 1.00E-02 88.67% 86.41%
PCBs

PCBs, total 1.82E-05 1.00E-03 5.33% -- 1.82E-03 5.34% -- 6.03E-04 5.35% NA
PCBs (non-DLC) 1.74E-05 9.60E-04 -- 4.96% 1.74E-03 -- 4.97% 5.77E-04 NA 4.98%
PCBs-TEQ 3.40E-10 5.36E-04 -- 2.77% 9.72E-04 -- 2.78% 3.22E-04 NA 2.78%

Inorganics
Antimony 5.41E-04 3.06E-05 0.16% 0.16% 3.89E-05 0.11% 0.11% 8.80E-06 0.08% 0.08%
Arsenic, total 1.29E-03 6.61E-05 0.35% 0.34% 6.67E-05 0.20% 0.19% 9.02E-06 0.08% 0.08%
Chromium, total 2.97E-03 2.23E-07 0.001% 0.001% 3.82E-07 0.001% 0.001% 1.21E-07 0.001% 0.001%
Cobalt 3.64E-04 1.77E-05 0.09% 0.09% 1.71E-05 0.05% 0.05% 1.98E-06 0.02% 0.02%
Manganese, nondiet 9.54E-02 1.83E-04 0.97% 0.95% 2.85E-04 0.83% 0.81% 8.26E-05 0.73% 0.71%
Thallium 9.76E-06 1.50E-05 0.08% 0.08% 1.51E-05 0.04% 0.04% 2.05E-06 0.02% 0.02%

Pesticides
Dieldrin 1.06E-06 4.27E-06 0.02% 0.02% 7.52E-06 0.02% 0.02% 2.44E-06 0.022% 0.021%

PAHs
Benzo(a)anthracene 2.93E-05 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.54E-05 8.74E-04 4.64% 4.52% 1.59E-03 4.67% 4.55% 5.30E-04 4.70% 4.58%
Benzo(b)fluoranthene 6.44E-05 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 8.90E-06 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 3.26E-05 NA NA NA NA NA NA NA NA NA
bis-(2-Ethylhexyl)phthalate 1.99E-03 4.20E-05 0.22% 0.22% 7.53E-05 0.22% 0.22% 2.48E-05 0.22% 0.21%

VOCs
Benzene 8.00E-05 1.09E-06 0.01% 0.01% 1.73E-06 0.01% 0.00% 5.15E-07 0.005% 0.004%
Bromodichloromethane 2.76E-04 1.95E-07 0.001% 0.001% 1.82E-07 0.001% 0.001% 1.82E-08 0.0002% 0.0002%
Chloroform 1.34E-04 5.12E-07 0.003% 0.003% 7.66E-07 0.002% 0.002% 2.14E-07 0.002% 0.002%
Trichloroethene 2.14E-04 2.51E-05 0.13% 0.13% 4.03E-05 0.12% 0.12% 1.21E-05 0.11% 0.10%

1.89E-02 100% -- 3.41E-02 100% -- 1.13E-02 100% --
1.94E-02 -- 100% 3.50E-02 -- 100% 1.16E-02 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs) Wader (Adult )

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-17 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR BOATER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 3.42E-07 83.91% 82.98% 4.61E-08 91.95% 90.82% 3.04E-07 90.74% 89.65%
PCBs

PCBs, total 2.67E+00 7.25E-09 1.78% -- 7.67E-10 1.53% -- 6.49E-09 1.94% --
PCBs (non-DLC) 2.53E+00 6.87E-09 -- 1.66% 7.27E-10 -- 1.43% 6.15E-09 -- 1.81%
PCBs-TEQ 3.38E-05 4.94E-09 -- 1.20% 6.67E-10 -- 1.31% 4.40E-09 -- 1.29%

Inorganics
Aluminum 9.94E+03 NA NA NA NA NA NA NA NA NA
Antimony 1.23E+00 NA NA NA NA NA NA NA NA NA
Arsenic, total 9.51E+00 1.11E-08 2.71% 2.68% 1.37E-09 2.73% 2.69% 9.86E-09 2.94% 2.90%
Cadmium, diet 4.91E+00 NA NA NA NA NA NA NA NA NA
Chromium, total 1.78E+02 NA NA NA NA NA NA NA NA NA
Chromium, hexavalent 7.78E+00 5.85E-09 1.43% 1.42% 3.46E-10 0.69% 0.68% 1.71E-09 0.51% 0.50%
Cobalt 7.61E+00 NA NA NA NA NA NA NA NA NA
Copper 1.80E+02 NA NA NA NA NA NA NA NA NA
Manganese, nondiet 4.59E+02 NA NA NA NA NA NA NA NA NA
Mercury, total 3.18E+00 NA NA NA NA NA NA NA NA NA
Thallium 1.65E-01 NA NA NA NA NA NA NA NA NA
Vanadium 2.79E+01 NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 8.42E-03 2.80E-10 0.07% 0.07% 3.11E-11 0.06% 0.06% 2.51E-10 0.07% 0.07%

PAHs
Benzo(a)anthracene 3.32E+00 2.55E-09 0.62% 0.62% 9.07E-11 0.18% 0.18% 7.60E-10 0.23% 0.22%
Benzo(a)pyrene 3.84E+00 2.94E-08 7.22% 7.14% 1.05E-09 2.09% 2.06% 8.79E-09 2.62% 2.59%
Benzo(b)fluoranthene 4.52E+00 3.47E-09 0.85% 0.84% 1.24E-10 0.25% 0.24% 1.03E-09 0.31% 0.30%
Benzo(k)fluoranthene 2.10E+00 1.61E-10 0.04% 0.04% 5.74E-12 0.01% 0.01% 4.81E-11 0.01% 0.01%
C2-Benzanthracene/chrysenes 3.47E+00 2.66E-11 0.01% 0.01% 9.48E-13 0.002% 0.002% 7.94E-12 0.002% 0.002%
Chrysene 4.53E+00 3.47E-11 0.01% 0.01% 1.24E-12 0.002% 0.002% 1.04E-11 0.003% 0.003%
Dibenz(a,h)anthracene 3.97E-01 3.04E-09 0.75% 0.74% 1.08E-10 0.22% 0.21% 9.09E-10 0.27% 0.27%
Indeno(1,2,3-cd)pyrene 2.25E+00 1.73E-09 0.42% 0.42% 6.15E-11 0.12% 0.12% 5.15E-10 0.15% 0.15%
Naphthalene 8.47E-01 NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.60E+01 7.58E-10 0.19% 0.18% 8.40E-11 0.17% 0.17% 6.78E-10 0.20% 0.20%

TPH
TPH C9-C18 2.64E+02 NA NA NA NA NA NA NA NA NA
TPH C19-C40 2.54E+03 NA NA NA NA NA NA NA NA NA

VOCs
Benzene 5.60E-04 1.54E-14 0.000004% 0.000004% 2.74E-15 0.000005% 0.000005% 1.36E-14 0.000004% 0.000004%
Trichloroethene 1.63E-03 1.13E-13 0.00003% 0.00003% 6.67E-15 0.00001% 0.00001% 3.30E-14 0.00001% 0.00001%

4.08E-07 100% -- 5.02E-08 100% -- 3.35E-07 100% --
4.13E-07 -- 100% 5.08E-08 -- 100% 3.39E-07 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult )
Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
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TABLE J-18 CTE
TOTAL HAZARD INDEX FOR BOATER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 7.61E-02 85.93% 85.29% 1.03E-02 87.82% 87.07% 2.25E-02 85.86% 85.23%
PCBs

PCBs, total 2.67E+00 8.45E-03 9.55% -- 8.95E-04 7.67% -- 2.52E-03 9.62% NA
PCBs (non-DLC) 2.53E+00 8.01E-03 -- 8.98% 8.48E-04 -- 7.20% 2.39E-03 NA 9.05%
PCBs-TEQ 3.38E-05 1.10E-03 -- 1.23% 1.48E-04 -- 1.26% 3.26E-04 NA 1.23%

Inorganics
Aluminum 9.94E+03 1.16E-04 0.13% 0.13% 2.06E-05 0.18% 0.18% 3.40E-05 0.13% 0.13%
Antimony 1.23E+00 3.60E-05 0.04% 0.04% 6.38E-06 0.05% 0.05% 1.05E-05 0.04% 0.04%
Arsenic, total 9.51E+00 5.73E-04 0.65% 0.64% 7.09E-05 0.61% 0.60% 1.70E-04 0.65% 0.64%
Cadmium, diet 4.91E+00 1.30E-04 0.15% 0.15% 1.67E-05 0.14% 0.14% 3.85E-05 0.15% 0.15%
Chromium, total 1.78E+02 1.39E-06 0.002% 0.002% 2.46E-07 0.002% 0.002% 4.06E-07 0.002% 0.002%
Chromium, hexavalent 7.78E+00 3.03E-05 0.03% 0.03% 5.38E-06 0.05% 0.05% 8.88E-06 0.03% 0.03%
Cobalt 7.61E+00 2.97E-04 0.34% 0.33% 5.26E-05 0.45% 0.45% 8.69E-05 0.33% 0.33%
Copper 1.80E+02 5.26E-05 0.06% 0.06% 9.34E-06 0.08% 0.08% 1.54E-05 0.06% 0.06%
Manganese, nondiet 4.59E+02 2.24E-04 0.25% 0.25% 3.97E-05 0.34% 0.34% 6.55E-05 0.25% 0.25%
Mercury, total 3.18E+00 1.24E-04 0.14% 0.14% 2.20E-05 0.19% 0.19% 3.63E-05 0.14% 0.14%
Thallium 1.65E-01 1.93E-04 0.22% 0.22% 3.42E-05 0.29% 0.29% 5.65E-05 0.22% 0.21%
Vanadium 2.79E+01 6.47E-05 0.07% 0.07% 1.15E-05 0.10% 0.10% 1.90E-05 0.07% 0.07%

Pesticides
Dieldrin 8.42E-03 8.18E-06 0.009% 0.009% 9.07E-07 0.008% 0.008% 2.44E-06 0.009% 0.009%

PAHs
Benzo(a)anthracene 3.32E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 3.84E+00 7.63E-04 0.86% 0.86% 8.16E-05 0.70% 0.69% 2.28E-04 0.87% 0.86%
Benzo(b)fluoranthene 4.52E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.10E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 3.47E+00 5.17E-06 0.01% 0.01% 5.53E-07 0.005% 0.005% 1.54E-06 0.01% 0.01%
Chrysene 4.53E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 3.97E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.25E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 8.47E-01 2.53E-06 0.003% 0.003% 2.70E-07 0.002% 0.002% 7.54E-07 0.003% 0.003%
bis-(2-Ethylhexyl)phthalate 2.60E+01 6.31E-05 0.07% 0.07% 7.00E-06 0.06% 0.06% 1.88E-05 0.07% 0.07%

TPH
TPH C9-C18 2.64E+02 1.28E-03 1.45% 1.44% 1.42E-04 1.22% 1.21% 3.82E-04 1.46% 1.45%
TPH C19-C40 2.54E+03 4.11E-05 0.05% 0.05% 4.56E-06 0.04% 0.04% 1.23E-05 0.05% 0.05%

VOCs
Benzene 5.60E-04 1.64E-09 0.000002% 0.000002% 2.91E-10 0.000002% 0.000002% 4.79E-10 0.000002% 0.000002%
Trichloroethene 1.63E-03 3.81E-08 0.00004% 0.00004% 6.77E-09 0.00006% 0.00006% 1.12E-08 0.00004% 0.00004%

8.85E-02 100% -- 1.17E-02 100% -- 2.63E-02 100% --
8.92E-02 -- 100% 1.18E-02 -- 100% 2.64E-02 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.
(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-19 CTE
TOTAL HAZARD INDEX FOR BOATER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/L)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 9.31E-08 57.58% 56.54% 2.95E-07 78.13% 76.20% 1.54E-06 79.32% 77.35%
PCBs

PCBs, total 1.82E-05 3.22E-10 0.20% -- 1.02E-09 0.27% -- 5.33E-09 0.27% --
PCBs (non-DLC) 1.74E-05 3.08E-10 -- 0.19% 9.78E-10 -- 0.25% 5.10E-09 -- 0.26%
PCBs-TEQ 3.40E-10 3.01E-09 -- 1.83% 9.56E-09 -- 2.47% 4.98E-08 -- 2.50%

Inorganics
Antimony 5.41E-04 NA NA NA NA NA NA NA NA NA
Arsenic, total 1.29E-03 1.68E-09 1.04% 1.02% 9.76E-09 2.59% 2.52% 1.94E-08 1.00% 0.97%
Chromium, total 2.97E-03 NA NA NA NA NA NA NA NA NA
Cobalt 3.64E-04 NA NA NA NA NA NA NA NA NA
Manganese, nondiet 9.54E-02 NA NA NA NA NA NA NA NA NA
Thallium 9.76E-06 NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 1.06E-06 1.82E-10 0.11% 0.11% 6.12E-10 0.16% 0.16% 2.96E-09 0.15% 0.15%

PAHs
Benzo(a)anthracene 2.93E-05 1.59E-09 0.99% 0.97% 1.67E-09 0.44% 0.43% 8.83E-09 0.45% 0.44%
Benzo(a)pyrene 4.54E-05 4.20E-08 26.00% 25.53% 4.41E-08 11.69% 11.40% 2.33E-07 11.97% 11.67%
Benzo(b)fluoranthene 6.44E-05 6.06E-09 3.75% 3.68% 6.35E-09 1.68% 1.64% 3.36E-08 1.72% 1.68%
Dibenz(a,h)anthracene 8.90E-06 1.28E-08 7.89% 7.75% 1.34E-08 3.54% 3.46% 7.07E-08 3.63% 3.54%
Indeno(1,2,3-cd)pyrene 3.26E-05 3.18E-09 1.97% 1.93% 3.34E-09 0.89% 0.86% 1.77E-08 0.91% 0.88%

SVOCs
bis-(2-Ethylhexyl)phthalate 1.99E-03 6.27E-10 0.39% 0.38% 2.03E-09 0.54% 0.53% 1.03E-08 0.53% 0.52%

VOCs
Benzene 8.00E-05 1.39E-11 0.009% 0.008% 5.37E-11 0.01% 0.01% 2.11E-10 0.01% 0.01%
Bromodichloromethane 2.76E-04 1.29E-11 0.008% 0.008% 7.99E-11 0.02% 0.02% 1.38E-10 0.007% 0.007%
Chloroform 1.34E-04 NA NA NA NA NA NA NA NA NA
Trichloroethene 2.14E-04 9.41E-11 0.06% 0.06% 1.21E-10 0.03% 0.03% 4.79E-10 0.02% 0.02%

1.62E-07 100% -- 3.77E-07 100% -- 1.95E-06 100% --
1.65E-07 -- 100% 3.87E-07 -- 100% 2.00E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
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TABLE J-20 CTE
TOTAL HAZARD INDEX FOR BOATER RECEPTOR

DIRECT CONTACT WITH SITEWIDE SURFACE WATER
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/L)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 7.18E-09 2.07E-02 87.49% 85.28% 6.55E-02 86.74% 84.56% 1.14E-01 87.77% 85.55%
PCBs

PCBs, total 1.82E-05 1.25E-03 5.30% -- 3.98E-03 5.27% -- 6.92E-03 5.31% NA
PCBs (non-DLC) 1.74E-05 1.20E-03 -- 4.94% 3.80E-03 -- 4.91% 6.61E-03 NA 4.94%
PCBs-TEQ 3.40E-10 6.68E-04 -- 2.76% 2.12E-03 -- 2.74% 3.69E-03 NA 2.76%

Inorganics
Antimony 5.41E-04 4.87E-05 0.21% 0.20% 2.26E-04 0.30% 0.29% 2.23E-04 0.17% 0.17%
Arsenic, total 1.29E-03 8.73E-05 0.37% 0.36% 5.06E-04 0.67% 0.65% 3.36E-04 0.26% 0.25%
Chromium, total 2.97E-03 4.56E-07 0.002% 0.002% 1.54E-06 0.002% 0.002% 2.46E-06 0.002% 0.002%
Cobalt 3.64E-04 2.26E-05 0.10% 0.09% 1.36E-04 0.18% 0.18% 8.36E-05 0.06% 0.06%
Manganese, nondiet 9.54E-02 3.45E-04 1.46% 1.42% 1.30E-03 1.72% 1.67% 1.77E-03 1.36% 1.33%
Thallium 9.76E-06 1.98E-05 0.08% 0.08% 1.15E-04 0.15% 0.15% 7.62E-05 0.06% 0.06%

Pesticides
Dieldrin 1.06E-06 5.32E-06 0.02% 0.02% 1.78E-05 0.02% 0.02% 2.88E-05 0.02% 0.02%

PAHs
Benzo(a)anthracene 2.93E-05 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.54E-05 1.09E-03 4.61% 4.49% 3.43E-03 4.54% 4.43% 6.04E-03 4.63% 4.52%
Benzo(b)fluoranthene 6.44E-05 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 8.90E-06 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 3.26E-05 NA NA NA NA NA NA NA NA NA
bis-(2-Ethylhexyl)phthalate 1.99E-03 5.23E-05 0.22% 0.22% 1.69E-04 0.22% 0.22% 2.87E-04 0.22% 0.21%

TPH
VOCs

Benzene 8.00E-05 1.47E-06 0.01% 0.01% 5.69E-06 0.01% 0.01% 7.46E-06 0.01% 0.01%
Bromodichloromethane 2.76E-04 2.42E-07 0.001% 0.001% 1.50E-06 0.002% 0.002% 8.66E-07 0.001% 0.001%
Chloroform 1.34E-04 6.54E-07 0.003% 0.003% 2.77E-06 0.004% 0.004% 3.16E-06 0.002% 0.002%
Trichloroethene 2.14E-04 3.18E-05 0.13% 0.13% 1.23E-04 0.16% 0.16% 1.62E-04 0.12% 0.12%

2.36E-02 100% -- 7.55E-02 100% -- 1.30E-01 100% --
2.42E-02 -- 100% 7.74E-02 -- 100% 1.34E-01 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-21 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR WORKER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 1.71E-06 90.26% 89.20%
PCBs

PCBs, total 2.67E+00 3.96E-08 2.09% --
PCBs (non-DLC) 2.53E+00 3.75E-08 -- 1.96%
PCBs-TEQ 3.38E-05 2.46E-08 -- 1.29%

Inorganics
Aluminum 9.94E+03 NA NA NA
Antimony 1.23E+00 NA NA NA
Arsenic, total 9.51E+00 5.71E-08 3.02% 2.99%
Cadmium, diet 4.91E+00 NA NA NA
Chromium, total 1.78E+02 NA NA NA
Chromium, hexavalent 7.78E+00 8.33E-09 0.44% 0.44%
Cobalt 7.61E+00 NA NA NA
Copper 1.80E+02 NA NA NA
Manganese, nondiet 4.59E+02 NA NA NA
Mercury, total 3.18E+00 NA NA NA
Thallium 1.65E-01 NA NA NA
Vanadium 2.79E+01 NA NA NA

Pesticides
Dieldrin 8.42E-03 1.51E-09 0.08% 0.08%

PAHs
Benzo(a)anthracene 3.32E+00 4.62E-09 0.24% 0.24%
Benzo(a)pyrene 3.84E+00 5.34E-08 2.83% 2.80%
Benzo(b)fluoranthene 4.52E+00 6.29E-09 0.33% 0.33%
Benzo(k)fluoranthene 2.10E+00 2.92E-10 0.02% 0.02%
C2-Benzanthracene/chrysenes 3.47E+00 4.83E-11 0.003% 0.003%
Chrysene 4.53E+00 6.30E-11 0.003% 0.003%
Dibenz(a,h)anthracene 3.97E-01 5.53E-09 0.29% 0.29%
Indeno(1,2,3-cd)pyrene 2.25E+00 3.13E-09 0.17% 0.16%
Naphthalene 8.47E-01 NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.60E+01 4.08E-09 0.22% 0.21%

TPH
TPH C9-C18 2.64E+02 NA NA NA
TPH C19-C40 2.54E+03 NA NA NA

VOCs
Benzene 5.60E-04 6.59E-14 0.000003% 0.000003%
Trichloroethene 1.63E-03 1.60E-13 0.00001% 0.00001%

1.89E-06 100% --
1.91E-06 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.
(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Worker (Adult)
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TABLE J-22 CTE
TOTAL HAZARD INDEX FOR WADER RECEPTOR

DIRECT CONTACT WITH SITEWIDE ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 1.62E-01 85.10% 84.52%
PCBs

PCBs, total 2.67E+00 1.98E-02 10.37% --
PCBs (non-DLC) 2.53E+00 1.88E-02 -- 9.76%
PCBs-TEQ 3.38E-05 2.35E-03 -- 1.22%

Inorganics
Aluminum 9.94E+03 2.13E-04 0.11% 0.11%
Antimony 1.23E+00 6.58E-05 0.03% 0.03%
Arsenic, total 9.51E+00 1.27E-03 0.66% 0.66%
Cadmium, diet 4.91E+00 2.83E-04 0.15% 0.15%
Chromium, total 1.78E+02 2.54E-06 0.001% 0.001%
Chromium, hexavalent 7.78E+00 5.55E-05 0.03% 0.03%
Cobalt 7.61E+00 5.43E-04 0.28% 0.28%
Copper 1.80E+02 9.63E-05 0.05% 0.05%
Manganese, nondiet 4.59E+02 4.09E-04 0.21% 0.21%
Mercury, total 3.18E+00 2.27E-04 0.12% 0.12%
Thallium 1.65E-01 3.53E-04 0.19% 0.18%
Vanadium 2.79E+01 1.18E-04 0.06% 0.06%

Pesticides
Dieldrin 8.42E-03 1.89E-05 0.010% 0.010%

PAHs
Benzo(a)anthracene 3.32E+00 NA NA NA
Benzo(a)pyrene 3.84E+00 1.78E-03 0.93% 0.93%
Benzo(b)fluoranthene 4.52E+00 NA NA NA
Benzo(k)fluoranthene 2.10E+00 NA NA NA
C2-Benzanthracene/chrysenes 3.47E+00 1.21E-05 0.01% 0.01%
Chrysene 4.53E+00 NA NA NA
Dibenz(a,h)anthracene 3.97E-01 NA NA NA
Indeno(1,2,3-cd)pyrene 2.25E+00 NA NA NA
Naphthalene 8.47E-01 5.89E-06 0.003% 0.003%
bis-(2-Ethylhexyl)phthalate 2.60E+01 1.46E-04 0.08% 0.08%

TPH
TPH C9-C18 2.64E+02 2.96E-03 1.55% 1.54%
TPH C19-C40 2.54E+03 9.48E-05 0.05% 0.05%

VOCs
Benzene 5.60E-04 3.00E-09 0.000002% 0.000002%
Trichloroethene 1.63E-03 6.98E-08 0.00004% 0.00004%

1.91E-01 100% --
1.92E-01 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Worker (Adult)
Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Page 1 of 1
AECOM

Final

July 2017



TABLE J-23 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR ANGLER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 7.27E-06 95.46% 94.84% 4.01E-06 95.93% 95.33%
PCBs

PCBs, total 6.51E+00 8.77E-08 1.15% -- 5.97E-08 1.43% --
PCBs (non-DLC) 6.19E+00 8.34E-08 -- 1.09% 5.68E-08 -- 1.35%
PCBs-TEQ 7.69E-05 5.38E-08 -- 0.70% 2.97E-08 -- 0.70%

Inorganics
Aluminum 1.26E+04 NA NA NA NA NA NA
Antimony 1.92E+00 NA NA NA NA NA NA
Arsenic, total 1.37E+01 7.72E-08 1.01% 1.01% 4.65E-08 1.11% 1.11%
Cadmium, diet 8.78E+00 NA NA NA NA NA NA
Chromium, total 2.95E+02 NA NA NA NA NA NA
Cobalt 9.05E+00 NA NA NA NA NA NA
Copper 2.80E+02 NA NA NA NA NA NA
Manganese, nondiet 6.06E+02 NA NA NA NA NA NA
Mercury, total 5.06E+00 NA NA NA NA NA NA
Thallium 2.30E-01 NA NA NA NA NA NA
Vanadium 3.96E+01 NA NA NA NA NA NA

Pesticides
Dieldrin 2.23E-02 3.66E-09 0.05% 0.05% 2.42E-09 0.06% 0.06%

PAHs
Benzo(a)anthracene 3.26E+00 8.26E-09 0.11% 0.11% 2.80E-09 0.07% 0.07%
Benzo(a)pyrene 4.93E+00 1.25E-07 1.64% 1.63% 4.23E-08 1.01% 1.00%
Benzo(b)fluoranthene 6.09E+00 1.54E-08 0.20% 0.20% 5.22E-09 0.12% 0.12%
Benzo(k)fluoranthene 2.13E+00 5.40E-10 0.01% 0.01% 1.83E-10 0.004% 0.004%
C2-Benzanthracene/chrysenes 5.59E+00 1.42E-10 0.002% 0.002% 4.79E-11 0.001% 0.001%
Chrysene 4.55E+00 1.15E-10 0.002% 0.002% 3.90E-11 0.001% 0.001%
Dibenz(a,h)anthracene 6.86E-01 1.74E-08 0.23% 0.23% 5.88E-09 0.14% 0.14%
Indeno(1,2,3-cd)pyrene 2.61E+00 6.62E-09 0.09% 0.09% 2.24E-09 0.05% 0.05%
Naphthalene 3.05E+00 NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.81E+01 4.04E-09 0.05% 0.05% 2.66E-09 0.06% 0.06%

TPH
TPH C9-C18 5.40E+02 NA NA NA NA NA NA
TPH C19-C40 3.87E+03 NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 3.23E-14 0.0000004% 0.0000004% 1.10E-14 0.0000003% 0.0000003%
Trichloroethene 5.00E-03 1.04E-12 0.00001% 0.00001% 1.77E-13 0.000004% 0.000004%

7.62E-06 100% -- 4.18E-06 100% --
7.67E-06 -- 100% 4.21E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
CTE - Central Tendency Exposure. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - no reference dose. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7 to < 19 yrs) Angler (Adult)

Contribution to Cumulative Risk Contribution to Cumulative Risk

Page 1 of 1

AECOM

Final

July 2017



TABLE J-24 CTE
TOTAL HAZARD INDEX FOR ANGLER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 8.08E-01 92.40% 92.04% 2.97E-01 91.07% 90.78%
PCBs

PCBs, total 6.51E+00 5.12E-02 5.85% -- 2.32E-02 7.12% NA
PCBs (non-DLC) 6.19E+00 4.87E-02 -- 5.54% 2.21E-02 NA 6.75%
PCBs-TEQ 7.69E-05 5.98E-03 -- 0.68% 2.20E-03 NA 0.67%

Inorganics
Aluminum 1.26E+04 3.32E-04 0.04% 0.04% 7.55E-05 0.02% 0.02%
Antimony 1.92E+00 1.26E-04 0.01% 0.01% 2.88E-05 0.01% 0.01%
Arsenic, total 1.37E+01 2.00E-03 0.23% 0.23% 8.04E-04 0.25% 0.25%
Cadmium, diet 8.78E+00 5.60E-04 0.06% 0.06% 2.17E-04 0.07% 0.07%
Chromium, total 2.95E+02 5.18E-06 0.0006% 0.0006% 1.18E-06 0.0004% 0.0004%
Cobalt 9.05E+00 7.95E-04 0.09% 0.09% 1.81E-04 0.06% 0.06%
Copper 2.80E+02 1.84E-04 0.02% 0.02% 4.20E-05 0.01% 0.01%
Manganese, nondiet 6.06E+02 6.65E-04 0.08% 0.08% 1.51E-04 0.05% 0.05%
Mercury, total 5.06E+00 4.44E-04 0.05% 0.05% 1.01E-04 0.03% 0.03%
Thallium 2.30E-01 6.06E-04 0.07% 0.07% 1.38E-04 0.04% 0.04%
Vanadium 3.96E+01 2.07E-04 0.02% 0.02% 4.71E-05 0.01% 0.01%

Pesticides
Dieldrin 2.23E-02 5.34E-05 0.006% 0.006% 2.35E-05 0.007% 0.007%

PAHs
Benzo(a)anthracene 3.26E+00 NA NA NA NA NA NA
Benzo(a)pyrene 4.93E+00 2.43E-03 0.28% 0.28% 1.10E-03 0.34% 0.33%
Benzo(b)fluoranthene 6.09E+00 NA NA NA NA NA NA
Benzo(k)fluoranthene 2.13E+00 NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 5.59E+00 2.07E-05 0.002% 0.002% 9.32E-06 0.003% 0.003%
Chrysene 4.55E+00 NA NA NA NA NA NA
Dibenz(a,h)anthracene 6.86E-01 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.61E+00 NA NA NA NA NA NA
Naphthalene 3.05E+00 2.26E-05 0.003% 0.003% 1.02E-05 0.003% 0.003%
bis-(2-Ethylhexyl)phthalate 2.81E+01 1.68E-04 0.02% 0.02% 7.40E-05 0.02% 0.02%

TPH
TPH C9-C18 5.40E+02 6.47E-03 0.74% 0.74% 2.84E-03 0.87% 0.87%
TPH C19-C40 3.87E+03 1.55E-04 0.02% 0.02% 6.80E-05 0.02% 0.02%

VOCs
Benzene 2.60E-04 1.71E-09 0.0000002% 0.0000002% 3.90E-10 0.0000001% 0.0000001%
Trichloroethene 5.00E-03 2.63E-07 0.00003% 0.00003% 5.99E-08 0.00002% 0.00002%

8.75E-01 100% -- 3.26E-01 100% --
8.78E-01 -- 100% 3.27E-01 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
CTE - Central Tendency Exposure. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - no reference dose. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Angler (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7- to < 19 yrs)
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TABLE J-25 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 4.80E-06 96.18% 95.53% 7.27E-06 95.46% 94.84% 4.01E-06 95.93% 95.33% 8.81E-06 96.07% 95.44%
PCBs

PCBs, total 6.51E+00 3.58E-08 0.72% -- 8.77E-08 1.15% -- 5.97E-08 1.43% -- 9.55E-08 1.04% --
PCBs (non-DLC) 6.19E+00 3.40E-08 -- 0.68% 8.34E-08 -- 1.09% 5.68E-08 -- 1.35% 9.08E-08 -- 0.98%
PCBs-TEQ 7.69E-05 3.55E-08 -- 0.71% 5.38E-08 -- 0.70% 2.97E-08 -- 0.70% 6.51E-08 -- 0.71%

Inorganics
Aluminum 1.26E+04 NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 1.92E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 1.37E+01 4.34E-08 0.87% 0.86% 7.72E-08 1.01% 1.01% 4.65E-08 1.11% 1.11% 8.99E-08 0.98% 0.97%
Cadmium, diet 8.78E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 2.95E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 9.05E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 2.80E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 6.06E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, total 5.06E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 2.30E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 3.96E+01 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 2.23E-02 1.65E-09 0.03% 0.03% 3.66E-09 0.05% 0.05% 2.42E-09 0.06% 0.06% 4.06E-09 0.04% 0.04%

PAHs
Benzo(a)anthracene 3.26E+00 5.16E-09 0.10% 0.10% 8.26E-09 0.11% 0.11% 2.80E-09 0.07% 0.07% 7.95E-09 0.09% 0.09%
Benzo(a)pyrene 4.93E+00 7.80E-08 1.56% 1.55% 1.25E-07 1.64% 1.63% 4.23E-08 1.01% 1.00% 1.20E-07 1.31% 1.30%
Benzo(b)fluoranthene 6.09E+00 9.63E-09 0.19% 0.19% 1.54E-08 0.20% 0.20% 5.22E-09 0.12% 0.12% 1.49E-08 0.16% 0.16%
Benzo(k)fluoranthene 2.13E+00 3.37E-10 0.01% 0.01% 5.40E-10 0.01% 0.01% 1.83E-10 0.004% 0.004% 5.20E-10 0.01% 0.01%
C2-Benzanthracene/chrysenes 5.59E+00 8.84E-11 0.002% 0.002% 1.42E-10 0.002% 0.002% 4.79E-11 0.001% 0.001% 1.36E-10 0.001% 0.001%
Chrysene 4.55E+00 7.20E-11 0.001% 0.001% 1.15E-10 0.002% 0.002% 3.90E-11 0.001% 0.001% 1.11E-10 0.001% 0.001%
Dibenz(a,h)anthracene 6.86E-01 1.09E-08 0.22% 0.22% 1.74E-08 0.23% 0.23% 5.88E-09 0.14% 0.14% 1.67E-08 0.18% 0.18%
Indeno(1,2,3-cd)pyrene 2.61E+00 4.13E-09 0.08% 0.08% 6.62E-09 0.09% 0.09% 2.24E-09 0.05% 0.05% 6.37E-09 0.07% 0.07%
Naphthalene 3.05E+00 NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.81E+01 1.82E-09 0.04% 0.04% 4.04E-09 0.05% 0.05% 2.66E-09 0.06% 0.06% 4.48E-09 0.05% 0.05%

TPH
TPH C9-C18 5.40E+02 NA NA NA NA NA NA NA NA NA NA NA NA
TPH C19-C40 3.87E+03 NA NA NA NA NA NA NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 3.46E-14 0.000001% 0.000001% 3.23E-14 0.0000004% 0.0000004% 1.10E-14 0.0000003% 0.0000003% 4.56E-14 0.0000005% 0.0000005%
Trichloroethene 5.00E-03 1.67E-12 0.00003% 0.00003% 1.04E-12 0.00001% 0.00001% 1.77E-13 0.000004% 0.000004% 1.85E-12 0.00002% 0.00002%

4.99E-06 100% -- 7.62E-06 100% -- 4.18E-06 100% -- 9.17E-06 100% --
5.02E-06 -- 100% 7.67E-06 -- 100% 4.21E-06 -- 100% 9.23E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.

(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs) Swimmer (Adult) Combined Adult/Child (a)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk
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TABLE J-26 CTE
CUMULATIVE NONCANCER HAZARD INDEX FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 1.07E+00 94.67% 94.18% 8.08E-01 92.40% 92.04% 2.97E-01 91.07% 90.78%
PCBs

PCBs, total 6.51E+00 4.17E-02 3.70% -- 5.12E-02 5.85% -- 2.32E-02 7.12% NA
PCBs (non-DLC) 6.19E+00 3.97E-02 -- 3.50% 4.87E-02 -- 5.54% 2.21E-02 NA 6.75%
PCBs-TEQ 7.69E-05 7.89E-03 -- 0.70% 5.98E-03 -- 0.68% 2.20E-03 NA 0.67%

Inorganics
Aluminum 1.26E+04 7.11E-04 0.06% 0.06% 3.32E-04 0.04% 0.04% 7.55E-05 0.02% 0.02%
Antimony 1.92E+00 2.71E-04 0.02% 0.02% 1.26E-04 0.01% 0.01% 2.88E-05 0.01% 0.01%
Arsenic, total 1.37E+01 2.25E-03 0.20% 0.20% 2.00E-03 0.23% 0.23% 8.04E-04 0.25% 0.25%
Cadmium, diet 8.78E+00 6.75E-04 0.06% 0.06% 5.60E-04 0.06% 0.06% 2.17E-04 0.07% 0.07%
Chromium, total 2.95E+02 1.11E-05 0.0010% 0.0010% 5.18E-06 0.0006% 0.0006% 1.18E-06 0.0004% 0.0004%
Cobalt 9.05E+00 1.70E-03 0.15% 0.15% 7.95E-04 0.09% 0.09% 1.81E-04 0.06% 0.06%
Copper 2.80E+02 3.95E-04 0.04% 0.03% 1.84E-04 0.02% 0.02% 4.20E-05 0.01% 0.01%
Manganese, nondiet 6.06E+02 1.42E-03 0.13% 0.13% 6.65E-04 0.08% 0.08% 1.51E-04 0.05% 0.05%
Mercury, total 5.06E+00 9.51E-04 0.08% 0.08% 4.44E-04 0.05% 0.05% 1.01E-04 0.03% 0.03%
Thallium 2.30E-01 1.30E-03 0.12% 0.11% 6.06E-04 0.07% 0.07% 1.38E-04 0.04% 0.04%
Vanadium 3.96E+01 4.43E-04 0.04% 0.04% 2.07E-04 0.02% 0.02% 4.71E-05 0.01% 0.01%

Pesticides
Dieldrin 2.23E-02 4.80E-05 0.004% 0.004% 5.34E-05 0.006% 0.006% 2.35E-05 0.007% 0.007%

PAHs
Benzo(a)anthracene 3.26E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.93E+00 2.02E-03 0.18% 0.18% 2.43E-03 0.28% 0.28% 1.10E-03 0.34% 0.33%
Benzo(b)fluoranthene 6.09E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.13E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 5.59E+00 1.72E-05 0.002% 0.002% 2.07E-05 0.002% 0.002% 9.32E-06 0.003% 0.003%
Chrysene 4.55E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 6.86E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.61E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 3.05E+00 1.88E-05 0.002% 0.002% 2.26E-05 0.003% 0.003% 1.02E-05 0.003% 0.003%
bis-(2-Ethylhexyl)phthalate 2.81E+01 1.51E-04 0.01% 0.01% 1.68E-04 0.02% 0.02% 7.40E-05 0.023% 0.023%

TPH
TPH C9-C18 5.40E+02 5.81E-03 0.52% 0.51% 6.47E-03 0.74% 0.74% 2.84E-03 0.87% 0.87%
TPH C19-C40 3.87E+03 1.39E-04 0.01% 0.01% 1.55E-04 0.02% 0.02% 6.80E-05 0.02% 0.02%

VOCs
Benzene 2.60E-04 3.67E-09 0.0000003% 0.0000003% 1.71E-09 0.0000002% 0.0000002% 3.90E-10 0.0000001% 0.0000001%
Trichloroethene 5.00E-03 5.64E-07 0.0001% 0.00005% 2.63E-07 0.00003% 0.00003% 5.99E-08 0.00002% 0.00002%

1.13E+00 100% -- 8.75E-01 100% -- 3.26E-01 100% --
1.13E+00 -- 100% 8.78E-01 -- 100% 3.27E-01 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs) Swimmer (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-27 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR WADER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 4.80E-06 96.18% 95.53% 7.27E-06 95.46% 94.84% 4.01E-06 95.93% 95.33% 8.81E-06 96.07% 95.44%
PCBs

PCBs, total 6.51E+00 3.58E-08 0.72% -- 8.77E-08 1.15% -- 5.97E-08 1.43% -- 9.55E-08 1.04% --
PCBs (non-DLC) 6.19E+00 3.40E-08 -- 0.68% 8.34E-08 -- 1.09% 5.68E-08 -- 1.35% 9.08E-08 -- 0.98%
PCBs-TEQ 7.69E-05 3.55E-08 -- 0.71% 5.38E-08 -- 0.70% 2.97E-08 -- 0.70% 6.51E-08 -- 0.71%

Inorganics
Aluminum 1.26E+04 NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 1.92E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 1.37E+01 4.34E-08 0.87% 0.86% 7.72E-08 1.01% 1.01% 4.65E-08 1.11% 1.11% 8.99E-08 0.98% 0.97%
Cadmium, diet 8.78E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 2.95E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 9.05E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 2.80E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 6.06E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, total 5.06E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 2.30E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 3.96E+01 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 2.23E-02 1.65E-09 0.03% 0.03% 3.66E-09 0.05% 0.05% 2.42E-09 0.06% 0.06% 4.06E-09 0.04% 0.04%

PAHs
Benzo(a)anthracene 3.26E+00 5.16E-09 0.10% 0.10% 8.26E-09 0.11% 0.11% 2.80E-09 0.07% 0.07% 7.95E-09 0.09% 0.09%
Benzo(a)pyrene 4.93E+00 7.80E-08 1.56% 1.55% 1.25E-07 1.64% 1.63% 4.23E-08 1.01% 1.00% 1.20E-07 1.31% 1.30%
Benzo(b)fluoranthene 6.09E+00 9.63E-09 0.19% 0.19% 1.54E-08 0.20% 0.20% 5.22E-09 0.12% 0.12% 1.49E-08 0.16% 0.16%
Benzo(k)fluoranthene 2.13E+00 3.37E-10 0.01% 0.01% 5.40E-10 0.01% 0.01% 1.83E-10 0.004% 0.004% 5.20E-10 0.01% 0.01%
C2-Benzanthracene/chrysenes 5.59E+00 8.84E-11 0.002% 0.002% 1.42E-10 0.002% 0.002% 4.79E-11 0.001% 0.001% 1.36E-10 0.001% 0.001%
Chrysene 4.55E+00 7.20E-11 0.001% 0.001% 1.15E-10 0.002% 0.002% 3.90E-11 0.001% 0.001% 1.11E-10 0.001% 0.001%
Dibenz(a,h)anthracene 6.86E-01 1.09E-08 0.22% 0.22% 1.74E-08 0.23% 0.23% 5.88E-09 0.14% 0.14% 1.67E-08 0.18% 0.18%
Indeno(1,2,3-cd)pyrene 2.61E+00 4.13E-09 0.08% 0.08% 6.62E-09 0.09% 0.09% 2.24E-09 0.05% 0.05% 6.37E-09 0.07% 0.07%
Naphthalene 3.05E+00 NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.81E+01 1.82E-09 0.04% 0.04% 4.04E-09 0.05% 0.05% 2.66E-09 0.06% 0.06% 4.48E-09 0.05% 0.05%

TPH
TPH C9-C18 5.40E+02 NA NA NA NA NA NA NA NA NA NA NA NA
TPH C19-C40 3.87E+03 NA NA NA NA NA NA NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 3.46E-14 0.000001% 0.000001% 3.23E-14 0.0000004% 0.0000004% 1.10E-14 0.0000003% 0.0000003% 4.56E-14 0.0000005% 0.0000005%
Trichloroethene 5.00E-03 1.67E-12 0.00003% 0.00003% 1.04E-12 0.00001% 0.00001% 1.77E-13 0.000004% 0.000004% 1.85E-12 0.00002% 0.00002%

4.99E-06 100% -- 7.62E-06 100% -- 4.18E-06 100% -- 9.17E-06 100% --
5.02E-06 -- 100% 7.67E-06 -- 100% 4.21E-06 -- 100% 9.23E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.
(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumu cent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs) Wader (Adult) Combined Adult/Child (a)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk
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TABLE J-28 CTE
TOTAL HAZARD INDEX FOR WADER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 1.07E+00 94.67% 94.18% 8.08E-01 92.40% 92.04% 2.97E-01 91.07% 90.78%
PCBs

PCBs, total 6.51E+00 4.17E-02 3.70% -- 5.12E-02 5.85% -- 2.32E-02 7.12% NA
PCBs (non-DLC) 6.19E+00 3.97E-02 -- 3.50% 4.87E-02 -- 5.54% 2.21E-02 NA 6.75%
PCBs-TEQ 7.69E-05 7.89E-03 -- 0.70% 5.98E-03 -- 0.68% 2.20E-03 NA 0.67%

Inorganics
Aluminum 1.26E+04 7.11E-04 0.06% 0.06% 3.32E-04 0.04% 0.04% 7.55E-05 0.02% 0.02%
Antimony 1.92E+00 2.71E-04 0.02% 0.02% 1.26E-04 0.01% 0.01% 2.88E-05 0.01% 0.01%
Arsenic, total 1.37E+01 2.25E-03 0.20% 0.20% 2.00E-03 0.23% 0.23% 8.04E-04 0.25% 0.25%
Cadmium, diet 8.78E+00 6.75E-04 0.06% 0.06% 5.60E-04 0.06% 0.06% 2.17E-04 0.07% 0.07%
Chromium, total 2.95E+02 1.11E-05 0.00098% 0.00098% 5.18E-06 0.00059% 0.00059% 1.18E-06 0.00036% 0.00036%
Cobalt 9.05E+00 1.70E-03 0.15% 0.15% 7.95E-04 0.09% 0.09% 1.81E-04 0.06% 0.06%
Copper 2.80E+02 3.95E-04 0.04% 0.03% 1.84E-04 0.02% 0.02% 4.20E-05 0.01% 0.01%
Manganese, nondiet 6.06E+02 1.42E-03 0.13% 0.13% 6.65E-04 0.08% 0.08% 1.51E-04 0.05% 0.05%
Mercury, total 5.06E+00 9.51E-04 0.08% 0.08% 4.44E-04 0.05% 0.05% 1.01E-04 0.03% 0.03%
Thallium 2.30E-01 1.30E-03 0.12% 0.11% 6.06E-04 0.07% 0.07% 1.38E-04 0.04% 0.04%
Vanadium 3.96E+01 4.43E-04 0.04% 0.04% 2.07E-04 0.02% 0.02% 4.71E-05 0.01% 0.01%

Pesticides
Dieldrin 2.23E-02 4.80E-05 0.004% 0.004% 5.34E-05 0.006% 0.006% 2.35E-05 0.007% 0.007%

PAHs
Benzo(a)anthracene 3.26E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.93E+00 2.02E-03 0.18% 0.18% 2.43E-03 0.28% 0.28% 1.10E-03 0.34% 0.33%
Benzo(b)fluoranthene 6.09E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.13E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 5.59E+00 1.72E-05 0.002% 0.002% 2.07E-05 0.002% 0.002% 9.32E-06 0.003% 0.003%
Chrysene 4.55E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 6.86E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.61E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 3.05E+00 1.88E-05 0.002% 0.002% 2.26E-05 0.003% 0.003% 1.02E-05 0.003% 0.003%
bis-(2-Ethylhexyl)phthalate 2.81E+01 1.51E-04 0.013% 0.013% 1.68E-04 0.019% 0.019% 7.40E-05 0.023% 0.023%

TPH
TPH C9-C18 5.40E+02 5.81E-03 0.52% 0.51% 6.47E-03 0.74% 0.74% 2.84E-03 0.87% 0.87%
TPH C19-C40 3.87E+03 1.39E-04 0.01% 0.01% 1.55E-04 0.02% 0.02% 6.80E-05 0.02% 0.02%

VOCs
Benzene 2.60E-04 3.67E-09 0.0000003% 0.0000003% 1.71E-09 0.0000002% 0.0000002% 3.90E-10 0.0000001% 0.0000001%
Trichloroethene 5.00E-03 5.64E-07 0.0001% 0.00005% 2.63E-07 0.00003% 0.00003% 5.99E-08 0.00002% 0.00002%

1.13E+00 100% -- 8.75E-01 100% -- 3.26E-01 100% --
1.13E+00 -- 100% 8.78E-01 -- 100% 3.27E-01 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs) Wader (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-29 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR BOATER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 1.52E-06 94.55% 93.95% 2.05E-07 97.21% 96.56% 1.35E-06 96.64% 96.00%
PCBs

PCBs, total 6.51E+00 1.77E-08 1.10% -- 1.87E-09 0.89% -- 1.58E-08 1.13% --
PCBs (non-DLC) 6.19E+00 1.68E-08 -- 1.04% 1.78E-09 -- 0.84% 1.51E-08 -- 1.07%
PCBs-TEQ 7.69E-05 1.13E-08 -- 0.69% 1.52E-09 -- 0.71% 1.00E-08 -- 0.71%

Inorganics
Aluminum 1.26E+04 NA NA NA NA NA NA NA NA NA
Antimony 1.92E+00 NA NA NA NA NA NA NA NA NA
Arsenic, total 1.37E+01 1.59E-08 0.99% 0.98% 1.97E-09 0.93% 0.93% 1.42E-08 1.01% 1.01%
Cadmium, diet 8.78E+00 NA NA NA NA NA NA NA NA NA
Chromium, total 2.95E+02 NA NA NA NA NA NA NA NA NA
Cobalt 9.05E+00 NA NA NA NA NA NA NA NA NA
Copper 2.80E+02 NA NA NA NA NA NA NA NA NA
Manganese, nondiet 6.06E+02 NA NA NA NA NA NA NA NA NA
Mercury, total 5.06E+00 NA NA NA NA NA NA NA NA NA
Thallium 2.30E-01 NA NA NA NA NA NA NA NA NA
Vanadium 3.96E+01 NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 2.23E-02 7.43E-10 0.05% 0.05% 8.23E-11 0.04% 0.04% 6.65E-10 0.05% 0.05%

PAHs
Benzo(a)anthracene 3.26E+00 2.50E-09 0.16% 0.15% 8.91E-11 0.04% 0.04% 7.46E-10 0.05% 0.05%
Benzo(a)pyrene 4.93E+00 3.78E-08 2.35% 2.33% 1.35E-09 0.64% 0.63% 1.13E-08 0.81% 0.80%
Benzo(b)fluoranthene 6.09E+00 4.67E-09 0.29% 0.29% 1.66E-10 0.08% 0.08% 1.39E-09 0.10% 0.10%
Benzo(k)fluoranthene 2.13E+00 1.63E-10 0.01% 0.01% 5.82E-12 0.003% 0.003% 4.88E-11 0.003% 0.003%
C2-Benzanthracene/chrysenes 5.59E+00 4.29E-11 0.003% 0.003% 1.53E-12 0.00% 0.001% 1.28E-11 0.001% 0.001%
Chrysene 4.55E+00 3.49E-11 0.002% 0.002% 1.24E-12 0.001% 0.001% 1.04E-11 0.001% 0.001%
Dibenz(a,h)anthracene 6.86E-01 5.26E-09 0.33% 0.32% 1.87E-10 0.09% 0.09% 1.57E-09 0.11% 0.11%
Indeno(1,2,3-cd)pyrene 2.61E+00 2.00E-09 0.12% 0.12% 7.13E-11 0.03% 0.03% 5.98E-10 0.04% 0.04%
Naphthalene 3.05E+00 NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.81E+01 8.19E-10 0.05% 0.05% 9.08E-11 0.04% 0.04% 7.33E-10 0.05% 0.05%

TPH
TPH C9-C18 5.40E+02 NA NA NA NA NA NA NA NA NA
TPH C19-C40 3.87E+03 NA NA NA NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 7.17E-15 0.0000004% 0.0000004% 1.27E-15 0.000001% 0.000001% 6.30E-15 0.0000004% 0.0000004%
Trichloroethene 5.00E-03 3.46E-13 0.00002% 0.00002% 2.05E-14 0.00001% 0.00001% 1.01E-13 0.00001% 0.00001%

1.61E-06 100% -- 2.11E-07 100% -- 1.40E-06 100% --
1.62E-06 -- 100% 2.12E-07 -- 100% 1.41E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
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TABLE J-30 CTE
TOTAL HAZARD INDEX FOR BOATER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 3.38E-01 92.62% 92.25% 4.56E-02 93.84% 93.39% 1.00E-01 92.58% 92.20%
PCBs

PCBs, total 6.51E+00 2.06E-02 5.65% -- 2.18E-03 4.49% -- 6.16E-03 5.69% NA
PCBs (non-DLC) 6.19E+00 1.96E-02 -- 5.35% 2.08E-03 -- 4.25% 5.85E-03 NA 5.39%
PCBs-TEQ 7.69E-05 2.50E-03 -- 0.68% 3.37E-04 -- 0.69% 7.41E-04 NA 0.68%

Inorganics
Aluminum 1.26E+04 1.47E-04 0.04% 0.04% 2.62E-05 0.05% 0.05% 4.32E-05 0.04% 0.04%
Antimony 1.92E+00 5.61E-05 0.02% 0.02% 9.96E-06 0.02% 0.02% 1.64E-05 0.02% 0.02%
Arsenic, total 1.37E+01 8.26E-04 0.23% 0.23% 1.02E-04 0.21% 0.21% 2.45E-04 0.23% 0.23%
Cadmium, diet 8.78E+00 2.32E-04 0.06% 0.06% 2.98E-05 0.06% 0.06% 6.89E-05 0.06% 0.06%
Chromium, total 2.95E+02 2.30E-06 0.0006% 0.0006% 4.08E-07 0.0008% 0.0008% 6.74E-07 0.0006% 0.0006%
Cobalt 9.05E+00 3.53E-04 0.10% 0.10% 6.26E-05 0.13% 0.13% 1.03E-04 0.10% 0.10%
Copper 2.80E+02 8.19E-05 0.02% 0.02% 1.45E-05 0.03% 0.03% 2.40E-05 0.02% 0.02%
Manganese, nondiet 6.06E+02 2.95E-04 0.08% 0.08% 5.24E-05 0.11% 0.11% 8.65E-05 0.08% 0.08%
Mercury, total 5.06E+00 1.97E-04 0.05% 0.05% 3.50E-05 0.07% 0.07% 5.78E-05 0.05% 0.05%
Thallium 2.30E-01 2.69E-04 0.07% 0.07% 4.77E-05 0.10% 0.10% 7.88E-05 0.07% 0.07%
Vanadium 3.96E+01 9.19E-05 0.03% 0.03% 1.63E-05 0.03% 0.03% 2.69E-05 0.02% 0.02%

Pesticides
Dieldrin 2.23E-02 2.17E-05 0.006% 0.006% 2.40E-06 0.005% 0.005% 6.46E-06 0.006% 0.006%

PAHs
Benzo(a)anthracene 3.26E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.93E+00 9.80E-04 0.27% 0.27% 1.05E-04 0.22% 0.21% 2.93E-04 0.27% 0.27%
Benzo(b)fluoranthene 6.09E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.13E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 5.59E+00 8.33E-06 0.002% 0.002% 8.91E-07 0.002% 0.002% 2.49E-06 0.002% 0.002%
Chrysene 4.55E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 6.86E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.61E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 3.05E+00 9.09E-06 0.002% 0.002% 9.72E-07 0.002% 0.002% 2.72E-06 0.003% 0.002%
bis-(2-Ethylhexyl)phthalate 2.81E+01 6.82E-05 0.02% 0.02% 7.56E-06 0.02% 0.02% 2.04E-05 0.02% 0.02%

TPH
TPH C9-C18 5.40E+02 2.62E-03 0.72% 0.72% 2.91E-04 0.60% 0.60% 7.82E-04 0.72% 0.72%
TPH C19-C40 3.87E+03 6.27E-05 0.02% 0.02% 6.94E-06 0.01% 0.01% 1.87E-05 0.02% 0.02%

VOCs
Benzene 2.60E-04 7.60E-10 0.0000002% 0.0000002% 1.35E-10 0.0000003% 0.0000003% 2.23E-10 0.0000002% 0.0000002%
Trichloroethene 5.00E-03 1.17E-07 0.00003% 0.00003% 2.08E-08 0.00004% 0.00004% 3.42E-08 0.00003% 0.00003%

3.65E-01 100% -- 4.86E-02 100% -- 1.08E-01 100% --
3.67E-01 -- 100% 4.88E-02 -- 100% 1.09E-01 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.
(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-31 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR WORKER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 7.58E-06 96.41% 95.78%
PCBs

PCBs, total 6.51E+00 9.65E-08 1.23% --
PCBs (non-DLC) 6.19E+00 9.18E-08 -- 1.16%
PCBs-TEQ 7.69E-05 5.60E-08 -- 0.71%

Inorganics
Aluminum 1.26E+04 NA NA NA
Antimony 1.92E+00 NA NA NA
Arsenic, total 1.37E+01 8.22E-08 1.05% 1.04%
Cadmium, diet 8.78E+00 NA NA NA
Chromium, total 2.95E+02 NA NA NA
Cobalt 9.05E+00 NA NA NA
Copper 2.80E+02 NA NA NA
Manganese, nondiet 6.06E+02 NA NA NA
Mercury, total 5.06E+00 NA NA NA
Thallium 2.30E-01 NA NA NA
Vanadium 3.96E+01 NA NA NA

Pesticides
Dieldrin 2.23E-02 4.00E-09 0.05% 0.05%

PAHs
Benzo(a)anthracene 3.26E+00 4.54E-09 0.06% 0.06%
Benzo(a)pyrene 4.93E+00 6.86E-08 0.87% 0.87%
Benzo(b)fluoranthene 6.09E+00 8.48E-09 0.11% 0.11%
Benzo(k)fluoranthene 2.13E+00 2.96E-10 0.004% 0.004%
C2-Benzanthracene/chrysenes 5.59E+00 7.78E-11 0.001% 0.001%
Chrysene 4.55E+00 6.33E-11 0.001% 0.001%
Dibenz(a,h)anthracene 6.86E-01 9.55E-09 0.12% 0.12%
Indeno(1,2,3-cd)pyrene 2.61E+00 3.63E-09 0.05% 0.05%
Naphthalene 3.05E+00 NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.81E+01 4.41E-09 0.06% 0.06%

TPH
TPH C9-C18 5.40E+02 NA NA NA
TPH C19-C40 3.87E+03 NA NA NA

VOCs
Benzene 2.60E-04 3.06E-14 0.0000004% 0.0000004%
Trichloroethene 5.00E-03 4.92E-13 0.00001% 0.00001%

7.86E-06 100% --
7.91E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumu rcent contribution based on all COPCs excluding total PCBs.

Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Worker (Adult)
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TABLE J-32 CTE
TOTAL HAZARD INDEX FOR WADER RECEPTOR

DIRECT CONTACT WITH RM 6-9 ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.04E-02 7.22E-01 92.08% 91.74%
PCBs

PCBs, total 6.51E+00 4.82E-02 6.16% --
PCBs (non-DLC) 6.19E+00 4.59E-02 -- 5.83%
PCBs-TEQ 7.69E-05 5.34E-03 -- 0.68%

Inorganics
Aluminum 1.26E+04 2.70E-04 0.03% 0.03%
Antimony 1.92E+00 1.03E-04 0.01% 0.01%
Arsenic, total 1.37E+01 1.83E-03 0.23% 0.23%
Cadmium, diet 8.78E+00 5.06E-04 0.06% 0.06%
Chromium, total 2.95E+02 4.21E-06 0.0005% 0.0005%
Cobalt 9.05E+00 6.46E-04 0.08% 0.08%
Copper 2.80E+02 1.50E-04 0.02% 0.02%
Manganese, nondiet 6.06E+02 5.40E-04 0.07% 0.07%
Mercury, total 5.06E+00 3.61E-04 0.05% 0.05%
Thallium 2.30E-01 4.92E-04 0.06% 0.06%
Vanadium 3.96E+01 1.68E-04 0.02% 0.02%

Pesticides
Dieldrin 2.23E-02 4.99E-05 0.006% 0.006%

PAHs
Benzo(a)anthracene 3.26E+00 NA NA NA
Benzo(a)pyrene 4.93E+00 2.29E-03 0.29% 0.29%
Benzo(b)fluoranthene 6.09E+00 NA NA NA
Benzo(k)fluoranthene 2.13E+00 NA NA NA
C2-Benzanthracene/chrysenes 5.59E+00 1.94E-05 0.002% 0.002%
Chrysene 4.55E+00 NA NA NA
Dibenz(a,h)anthracene 6.86E-01 NA NA NA
Indeno(1,2,3-cd)pyrene 2.61E+00 NA NA NA
Naphthalene 3.05E+00 2.12E-05 0.003% 0.003%
bis-(2-Ethylhexyl)phthalate 2.81E+01 1.57E-04 0.020% 0.020%

TPH
TPH C9-C18 5.40E+02 6.05E-03 0.77% 0.77%
TPH C19-C40 3.87E+03 1.44E-04 0.02% 0.02%

VOCs
Benzene 2.60E-04 1.39E-09 0.0000002% 0.0000002%
Trichloroethene 5.00E-03 2.14E-07 0.00003% 0.00003%

7.84E-01 100% --
7.87E-01 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Worker (Adult)

Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-33 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR ANGLER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 1.06E-05 96.68% 96.24% 5.86E-06 96.84% 96.41%
PCBs

PCBs, total 8.71E+00 1.17E-07 1.07% -- 7.99E-08 1.32% --
PCBs (non-DLC) 8.28E+00 1.12E-07 -- 1.01% 7.60E-08 -- 1.25%
PCBs-TEQ 8.02E-05 5.61E-08 -- 0.51% 3.09E-08 -- 0.51%

Inorganics
Aluminum 1.31E+04 NA NA NA NA NA NA
Antimony 2.45E+00 NA NA NA NA NA NA
Arsenic, total 1.64E+01 9.25E-08 0.84% 0.84% 5.57E-08 0.92% 0.92%
Cadmium, diet 1.22E+01 NA NA NA NA NA NA
Chromium, total 3.99E+02 NA NA NA NA NA NA
Cobalt 9.22E+00 NA NA NA NA NA NA
Copper 3.08E+02 NA NA NA NA NA NA
Manganese, nondiet 5.38E+02 NA NA NA NA NA NA
Mercury, total 6.51E+00 NA NA NA NA NA NA
Thallium 2.54E-01 NA NA NA NA NA NA
Vanadium 5.57E+01 NA NA NA NA NA NA

Pesticides
Dieldrin 3.27E-02 5.37E-09 0.05% 0.05% 3.54E-09 0.06% 0.06%

PAHs
Benzo(a)anthracene 3.44E+00 8.72E-09 0.08% 0.08% 2.95E-09 0.05% 0.05%
Benzo(a)pyrene 4.11E+00 1.04E-07 0.95% 0.94% 3.52E-08 0.58% 0.58%
Benzo(b)fluoranthene 4.99E+00 1.26E-08 0.12% 0.11% 4.28E-09 0.07% 0.07%
Benzo(k)fluoranthene 2.29E+00 5.81E-10 0.01% 0.01% 1.96E-10 0.003% 0.003%
C2-Benzanthracene/chrysenes 4.29E+00 1.09E-10 0.001% 0.001% 3.68E-11 0.001% 0.001%
Chrysene 4.75E+00 1.20E-10 0.001% 0.001% 4.07E-11 0.001% 0.001%
Dibenz(a,h)anthracene 4.91E-01 1.24E-08 0.11% 0.11% 4.21E-09 0.07% 0.07%
Indeno(1,2,3-cd)pyrene 2.42E+00 6.13E-09 0.06% 0.06% 2.07E-09 0.03% 0.03%
Naphthalene 5.92E-01 NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 3.57E+01 5.13E-09 0.05% 0.05% 3.39E-09 0.06% 0.06%

TPH
TPH C9-C18 7.06E+02 NA NA NA NA NA NA
TPH C19-C40 5.05E+03 NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 3.23E-14 0.0000003% 0.0000003% 1.10E-14 0.0000002% 0.0000002%
Trichloroethene 3.50E-03 7.27E-13 0.00001% 0.00001% 1.24E-13 0.000002% 0.000002%

1.10E-05 100% -- 6.05E-06 100% --
1.10E-05 -- 100% 6.08E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
CTE - Central Tendency Exposure. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - no reference dose. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7 to < 19 yrs) Angler (Adult)

Contribution to Cumulative Risk Contribution to Cumulative Risk
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TABLE J-34 CTE
TOTAL HAZARD INDEX FOR ANGLER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 1.18E+00 93.19% 92.98% 4.34E-01 91.95% 91.80%
PCBs

PCBs, total 8.71E+00 6.85E-02 5.40% -- 3.11E-02 6.58% NA
PCBs (non-DLC) 8.28E+00 6.51E-02 -- 5.12% 2.95E-02 NA 6.24%
PCBs-TEQ 8.02E-05 6.23E-03 -- 0.49% 2.29E-03 NA 0.48%

Inorganics
Aluminum 1.31E+04 3.45E-04 0.03% 0.03% 7.85E-05 0.02% 0.02%
Antimony 2.45E+00 1.61E-04 0.01% 0.01% 3.67E-05 0.01% 0.01%
Arsenic, total 1.64E+01 2.40E-03 0.19% 0.19% 9.62E-04 0.20% 0.20%
Cadmium, diet 1.22E+01 7.78E-04 0.06% 0.06% 3.01E-04 0.06% 0.06%
Chromium, total 3.99E+02 7.01E-06 0.0006% 0.0006% 1.59E-06 0.0003% 0.0003%
Cobalt 9.22E+00 8.10E-04 0.06% 0.06% 1.84E-04 0.04% 0.04%
Copper 3.08E+02 2.03E-04 0.02% 0.02% 4.61E-05 0.01% 0.01%
Manganese, nondiet 5.38E+02 5.91E-04 0.05% 0.05% 1.34E-04 0.03% 0.03%
Mercury, total 6.51E+00 5.72E-04 0.05% 0.05% 1.30E-04 0.03% 0.03%
Thallium 2.54E-01 6.69E-04 0.05% 0.05% 1.52E-04 0.03% 0.03%
Vanadium 5.57E+01 2.91E-04 0.02% 0.02% 6.62E-05 0.01% 0.01%

Pesticides
Dieldrin 3.27E-02 7.84E-05 0.006% 0.006% 3.45E-05 0.007% 0.007%

PAHs
Benzo(a)anthracene 3.44E+00 NA NA NA NA NA NA
Benzo(a)pyrene 4.11E+00 2.03E-03 0.16% 0.16% 9.14E-04 0.19% 0.19%
Benzo(b)fluoranthene 4.99E+00 NA NA NA NA NA NA
Benzo(k)fluoranthene 2.29E+00 NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 4.29E+00 1.59E-05 0.001% 0.001% 7.15E-06 0.002% 0.002%
Chrysene 4.75E+00 NA NA NA NA NA NA
Dibenz(a,h)anthracene 4.91E-01 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.42E+00 NA NA NA NA NA NA
Naphthalene 5.92E-01 4.38E-06 0.0003% 0.0003% 1.97E-06 0.0004% 0.0004%
bis-(2-Ethylhexyl)phthalate 3.57E+01 2.14E-04 0.02% 0.02% 9.40E-05 0.02% 0.02%

TPH
TPH C9-C18 7.06E+02 8.46E-03 0.67% 0.67% 3.72E-03 0.79% 0.79%
TPH C19-C40 5.05E+03 2.02E-04 0.02% 0.02% 8.87E-05 0.02% 0.02%

VOCs
Benzene 2.60E-04 1.71E-09 0.0000001% 0.0000001% 3.90E-10 0.00000008% 0.00000008%
Trichloroethene 3.50E-03 1.84E-07 0.00001% 0.00001% 4.20E-08 0.00001% 0.000009%

1.27E+00 100% -- 4.72E-01 100% --
1.27E+00 -- 100% 4.73E-01 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCB - Polychlorinated Biphenyls.
CTE - Central Tendency Exposure. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - no reference dose. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Angler (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Angler (Adolescent 7- to < 19 yrs)

Page 1 of 1

AECOM

Final

July 2017



TABLE J-35 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 7.01E-06 97.30% 96.83% 1.06E-05 96.68% 96.24% 5.86E-06 96.84% 96.41% 1.29E-05 97.09% 96.64%
PCBs

PCBs, total 8.71E+00 4.78E-08 0.66% -- 1.17E-07 1.07% -- 7.99E-08 1.32% -- 1.28E-07 0.96% --
PCBs (non-DLC) 8.28E+00 4.55E-08 -- 0.63% 1.12E-07 -- 1.01% 7.60E-08 -- 1.25% 1.21E-07 -- 0.91%
PCBs-TEQ 8.02E-05 3.70E-08 -- 0.51% 5.61E-08 -- 0.51% 3.09E-08 -- 0.51% 6.79E-08 -- 0.51%

Inorganics
Aluminum 1.31E+04 NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 2.45E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 1.64E+01 5.19E-08 0.72% 0.72% 9.25E-08 0.84% 0.84% 5.57E-08 0.92% 0.92% 1.08E-07 0.81% 0.81%
Cadmium, diet 1.22E+01 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 3.99E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, hexavalent NCOPC -- NA NA -- NA NA -- NA NA NA NA NA
Cobalt 9.22E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 3.08E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 5.38E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, total 6.51E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 2.54E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 5.57E+01 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 3.27E-02 2.41E-09 0.03% 0.03% 5.37E-09 0.05% 0.05% 3.54E-09 0.06% 0.06% 5.96E-09 0.04% 0.04%

PAHs
Benzo(a)anthracene 3.44E+00 5.44E-09 0.08% 0.08% 8.72E-09 0.08% 0.08% 2.95E-09 0.05% 0.05% 8.39E-09 0.06% 0.06%
Benzo(a)pyrene 4.11E+00 6.50E-08 0.90% 0.90% 1.04E-07 0.95% 0.94% 3.52E-08 0.58% 0.58% 1.00E-07 0.76% 0.75%
Benzo(b)fluoranthene 4.99E+00 7.89E-09 0.11% 0.11% 1.26E-08 0.12% 0.11% 4.28E-09 0.07% 0.07% 1.22E-08 0.09% 0.09%
Benzo(k)fluoranthene 2.29E+00 3.62E-10 0.01% 0.01% 5.81E-10 0.01% 0.01% 1.96E-10 0.00% 0.00% 5.59E-10 0.004% 0.004%
C2-Benzanthracene/chrysenes 4.29E+00 6.79E-11 0.001% 0.001% 1.09E-10 0.001% 0.001% 3.68E-11 0.001% 0.001% 1.05E-10 0.001% 0.001%
Chrysene 4.75E+00 7.51E-11 0.001% 0.001% 1.20E-10 0.001% 0.001% 4.07E-11 0.001% 0.001% 1.16E-10 0.001% 0.001%
Dibenz(a,h)anthracene 4.91E-01 7.77E-09 0.11% 0.11% 1.24E-08 0.11% 0.11% 4.21E-09 0.07% 0.07% 1.20E-08 0.09% 0.09%
Indeno(1,2,3-cd)pyrene 2.42E+00 3.83E-09 0.05% 0.05% 6.13E-09 0.06% 0.06% 2.07E-09 0.03% 0.03% 5.90E-09 0.04% 0.04%
Naphthalene 5.92E-01 NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 3.57E+01 2.31E-09 0.03% 0.03% 5.13E-09 0.05% 0.05% 3.39E-09 0.06% 0.06% 5.69E-09 0.04% 0.04%

TPH
TPH C9-C18 7.06E+02 NA NA NA NA NA NA NA NA NA NA NA NA
TPH C19-C40 5.05E+03 NA NA NA NA NA NA NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 3.46E-14 0.0000005% 0.0000005% 3.23E-14 0.0000003% 0.0000003% 1.10E-14 0.0000002% 0.0000002% 4.56E-14 0.0000003% 0.0000003%
Trichloroethene 3.50E-03 1.17E-12 0.00002% 0.00002% 7.27E-13 0.00001% 0.00001% 1.24E-13 0.000002% 0.000002% 1.29E-12 0.00001% 0.00001%

7.21E-06 100% -- 1.10E-05 100% -- 6.05E-06 100% -- 1.33E-05 100% --
7.24E-06 -- 100% 1.10E-05 -- 100% 6.08E-06 -- 100% 1.33E-05 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Swimmer (Adult) Combined Adult/Child (a)
Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs)
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TABLE J-36 CTE
CUMULATIVE NONCANCER HAZARD INDEX FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 1.56E+00 95.29% 94.97% 1.18E+00 93.19% 92.98% 4.34E-01 91.95% 91.80%
PCBs

PCBs, total 8.71E+00 5.58E-02 3.41% -- 6.85E-02 5.40% -- 3.11E-02 6.58% NA
PCBs (non-DLC) 8.28E+00 5.31E-02 -- 3.23% 6.51E-02 -- 5.12% 2.95E-02 NA 6.24%
PCBs-TEQ 8.02E-05 8.22E-03 -- 0.50% 6.23E-03 -- 0.49% 2.29E-03 NA 0.48%

Inorganics
Aluminum 1.31E+04 7.39E-04 0.05% 0.05% 3.45E-04 0.03% 0.03% 7.85E-05 0.02% 0.02%
Antimony 2.45E+00 3.45E-04 0.02% 0.02% 1.61E-04 0.01% 0.01% 3.67E-05 0.01% 0.01%
Arsenic, total 1.64E+01 2.69E-03 0.16% 0.16% 2.40E-03 0.19% 0.19% 9.62E-04 0.20% 0.20%
Cadmium, diet 1.22E+01 9.38E-04 0.06% 0.06% 7.78E-04 0.06% 0.06% 3.01E-04 0.06% 0.06%
Chromium, total 3.99E+02 1.50E-05 0.0009% 0.0009% 7.01E-06 0.0006% 0.0006% 1.59E-06 0.00034% 0.00034%
Cobalt 9.22E+00 1.73E-03 0.11% 0.11% 8.10E-04 0.06% 0.06% 1.84E-04 0.04% 0.04%
Copper 3.08E+02 4.34E-04 0.03% 0.03% 2.03E-04 0.02% 0.02% 4.61E-05 0.01% 0.01%
Manganese, nondiet 5.38E+02 1.26E-03 0.08% 0.08% 5.91E-04 0.05% 0.05% 1.34E-04 0.03% 0.03%
Mercury, total 6.51E+00 1.22E-03 0.07% 0.07% 5.72E-04 0.05% 0.05% 1.30E-04 0.03% 0.03%
Thallium 2.54E-01 1.43E-03 0.09% 0.09% 6.69E-04 0.05% 0.05% 1.52E-04 0.03% 0.03%
Vanadium 5.57E+01 6.23E-04 0.04% 0.04% 2.91E-04 0.02% 0.02% 6.62E-05 0.01% 0.01%

Pesticides
Dieldrin 3.27E-02 7.04E-05 0.004% 0.004% 7.84E-05 0.006% 0.006% 3.45E-05 0.007% 0.007%

PAHs
Benzo(a)anthracene 3.44E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.11E+00 1.69E-03 0.10% 0.10% 2.03E-03 0.16% 0.16% 9.14E-04 0.19% 0.19%
Benzo(b)fluoranthene 4.99E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.29E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 4.29E+00 1.32E-05 0.001% 0.001% 1.59E-05 0.001% 0.001% 7.15E-06 0.002% 0.002%
Chrysene 4.75E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 4.91E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.42E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 5.92E-01 3.64E-06 0.0002% 0.0002% 4.38E-06 0.0003% 0.0003% 1.97E-06 0.0004% 0.0004%
bis-(2-Ethylhexyl)phthalate 3.57E+01 1.92E-04 0.01% 0.01% 2.14E-04 0.02% 0.02% 9.40E-05 0.02% 0.02%

TPH
TPH C9-C18 7.06E+02 7.60E-03 0.46% 0.46% 8.46E-03 0.67% 0.67% 3.72E-03 0.79% 0.79%
TPH C19-C40 5.05E+03 1.81E-04 0.01% 0.01% 2.02E-04 0.02% 0.02% 8.87E-05 0.02% 0.02%

VOCs
Benzene 2.60E-04 3.67E-09 0.0000002% 0.0000002% 1.71E-09 0.0000001% 0.0000001% 3.90E-10 0.0000001% 0.0000001%
Trichloroethene 3.50E-03 3.95E-07 0.00002% 0.00002% 1.84E-07 0.00001% 0.00001% 4.20E-08 0.00001% 0.00001%

1.64E+00 100% -- 1.27E+00 100% -- 4.72E-01 100% --
1.64E+00 -- 100% 1.27E+00 -- 100% 4.73E-01 -- 100%

Notes: PCDD - Polychlorinated dibenzodioxins.
COPC - Chemical of Potential Concern. PCDF - Polychlorinated dibenzofurans.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure.
EPC - Exposure Point Concentration. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
NA - Not applicable - not a potential carcinogen. TEQ - Toxicity Equivalence.
PAH - Polycyclic Aromatic Hydrocarbons. TPH - Total Petroleum Hydrocarbons.
PCB - Polychlorinated Biphenyls. VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Swimmer (Young Child 1 to <7 yrs) Swimmer (Adolescent 7 to <19 yrs) Swimmer (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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TABLE J-37 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR WADER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Potential
Cancer

Risk

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 7.01E-06 97.30% 96.83% 1.06E-05 96.68% 96.24% 5.86E-06 96.84% 96.41% 1.29E-05 97.09% 96.64%
PCBs

PCBs, total 8.71E+00 4.78E-08 0.66% -- 1.17E-07 1.07% -- 7.99E-08 1.32% -- 1.28E-07 0.96% --
PCBs (non-DLC) 8.28E+00 4.55E-08 -- 0.63% 1.12E-07 -- 1.01% 7.60E-08 -- 1.25% 1.21E-07 -- 0.91%
PCBs-TEQ 8.02E-05 3.70E-08 -- 0.51% 5.61E-08 -- 0.51% 3.09E-08 -- 0.51% 6.79E-08 -- 0.51%

Inorganics
Aluminum 1.31E+04 NA NA NA NA NA NA NA NA NA NA NA NA
Antimony 2.45E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic, total 1.64E+01 5.19E-08 0.72% 0.72% 9.25E-08 0.84% 0.84% 5.57E-08 0.92% 0.92% 1.08E-07 0.81% 0.81%
Cadmium, diet 1.22E+01 NA NA NA NA NA NA NA NA NA NA NA NA
Chromium, total 3.99E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt 9.22E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 3.08E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Manganese, nondiet 5.38E+02 NA NA NA NA NA NA NA NA NA NA NA NA
Mercury, total 6.51E+00 NA NA NA NA NA NA NA NA NA NA NA NA
Thallium 2.54E-01 NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium 5.57E+01 NA NA NA NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 3.27E-02 2.41E-09 0.03% 0.03% 5.37E-09 0.05% 0.05% 3.54E-09 0.06% 0.06% 5.96E-09 0.04% 0.04%

PAHs
Benzo(a)anthracene 3.44E+00 5.44E-09 0.08% 0.08% 8.72E-09 0.08% 0.08% 2.95E-09 0.05% 0.05% 8.39E-09 0.06% 0.06%
Benzo(a)pyrene 4.11E+00 6.50E-08 0.90% 0.90% 1.04E-07 0.95% 0.94% 3.52E-08 0.58% 0.58% 1.00E-07 0.76% 0.75%
Benzo(b)fluoranthene 4.99E+00 7.89E-09 0.11% 0.11% 1.26E-08 0.12% 0.11% 4.28E-09 0.07% 0.07% 1.22E-08 0.09% 0.09%
Benzo(k)fluoranthene 2.29E+00 3.62E-10 0.01% 0.01% 5.81E-10 0.01% 0.01% 1.96E-10 0.003% 0.003% 5.59E-10 0.004% 0.004%
C2-Benzanthracene/chrysenes 4.29E+00 6.79E-11 0.001% 0.001% 1.09E-10 0.001% 0.001% 3.68E-11 0.001% 0.001% 1.05E-10 0.001% 0.001%
Chrysene 4.75E+00 7.51E-11 0.001% 0.001% 1.20E-10 0.001% 0.001% 4.07E-11 0.001% 0.001% 1.16E-10 0.001% 0.001%
Dibenz(a,h)anthracene 4.91E-01 7.77E-09 0.11% 0.11% 1.24E-08 0.11% 0.11% 4.21E-09 0.07% 0.07% 1.20E-08 0.09% 0.09%
Indeno(1,2,3-cd)pyrene 2.42E+00 3.83E-09 0.05% 0.05% 6.13E-09 0.06% 0.06% 2.07E-09 0.03% 0.03% 5.90E-09 0.04% 0.04%
Naphthalene 5.92E-01 NA NA NA NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 3.57E+01 2.31E-09 0.03% 0.03% 5.13E-09 0.05% 0.05% 3.39E-09 0.06% 0.06% 5.69E-09 0.04% 0.04%

TPH
TPH C9-C18 7.06E+02 NA NA NA NA NA NA NA NA NA NA NA NA
TPH C19-C40 5.05E+03 NA NA NA NA NA NA NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 3.46E-14 0.0000005% 0.0000005% 3.23E-14 0.0000003% 0.0000003% 1.10E-14 0.0000002% 0.0000002% 4.56E-14 0.0000003% 0.0000003%
Trichloroethene 3.50E-03 1.17E-12 0.00002% 0.00002% 7.27E-13 0.00001% 0.00001% 1.24E-13 0.000002% 0.000002% 1.29E-12 0.00001% 0.00001%

7.21E-06 100% -- 1.10E-05 100% -- 6.05E-06 100% -- 1.33E-05 100% --
7.24E-06 -- 100% 1.10E-05 -- 100% 6.08E-06 -- 100% 1.33E-05 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.
(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumu cent contribution based on all COPCs excluding total PCBs.

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs) Wader (Adult) Combined Adult/Child (a)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk
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TABLE J-38 CTE
TOTAL HAZARD INDEX FOR WADER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 1.56E+00 95.29% 94.97% 1.18E+00 93.19% 92.98% 4.34E-01 91.95% 91.80%
PCBs

PCBs, total 8.71E+00 5.58E-02 3.41% -- 6.85E-02 5.40% -- 3.11E-02 6.58% NA
PCBs (non-DLC) 8.28E+00 5.31E-02 -- 3.23% 6.51E-02 -- 5.12% 2.95E-02 NA 6.24%
PCBs-TEQ 8.02E-05 8.22E-03 -- 0.50% 6.23E-03 -- 0.49% 2.29E-03 NA 0.48%

Inorganics
Aluminum 1.31E+04 7.39E-04 0.05% 0.05% 3.45E-04 0.03% 0.03% 7.85E-05 0.02% 0.02%
Antimony 2.45E+00 3.45E-04 0.02% 0.02% 1.61E-04 0.01% 0.01% 3.67E-05 0.01% 0.01%
Arsenic, total 1.64E+01 2.69E-03 0.16% 0.16% 2.40E-03 0.19% 0.19% 9.62E-04 0.20% 0.20%
Cadmium, diet 1.22E+01 9.38E-04 0.06% 0.06% 7.78E-04 0.06% 0.06% 3.01E-04 0.06% 0.06%
Chromium, total 3.99E+02 1.50E-05 0.0009% 0.0009% 7.01E-06 0.0006% 0.0006% 1.59E-06 0.00034% 0.00034%
Cobalt 9.22E+00 1.73E-03 0.11% 0.11% 8.10E-04 0.06% 0.06% 1.84E-04 0.04% 0.04%
Copper 3.08E+02 4.34E-04 0.03% 0.03% 2.03E-04 0.02% 0.02% 4.61E-05 0.01% 0.01%
Manganese, nondiet 5.38E+02 1.26E-03 0.08% 0.08% 5.91E-04 0.05% 0.05% 1.34E-04 0.03% 0.03%
Mercury, total 6.51E+00 1.22E-03 0.07% 0.07% 5.72E-04 0.05% 0.05% 1.30E-04 0.03% 0.03%
Thallium 2.54E-01 1.43E-03 0.09% 0.09% 6.69E-04 0.05% 0.05% 1.52E-04 0.03% 0.03%
Vanadium 5.57E+01 6.23E-04 0.04% 0.04% 2.91E-04 0.02% 0.02% 6.62E-05 0.01% 0.01%

Pesticides
Dieldrin 3.27E-02 7.04E-05 0.004% 0.004% 7.84E-05 0.006% 0.006% 3.45E-05 0.007% 0.007%

PAHs
Benzo(a)anthracene 3.44E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.11E+00 1.69E-03 0.10% 0.10% 2.03E-03 0.16% 0.16% 9.14E-04 0.19% 0.19%
Benzo(b)fluoranthene 4.99E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.29E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 4.29E+00 1.32E-05 0.001% 0.001% 1.59E-05 0.001% 0.001% 7.15E-06 0.002% 0.002%
Chrysene 4.75E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 4.91E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.42E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 5.92E-01 3.64E-06 0.0002% 0.0002% 4.38E-06 0.0003% 0.0003% 1.97E-06 0.0004% 0.0004%
bis-(2-Ethylhexyl)phthalate 3.57E+01 1.92E-04 0.01% 0.01% 2.14E-04 0.02% 0.02% 9.40E-05 0.02% 0.02%

TPH
TPH C9-C18 7.06E+02 7.60E-03 0.46% 0.46% 8.46E-03 0.67% 0.67% 3.72E-03 0.79% 0.79%
TPH C19-C40 5.05E+03 1.81E-04 0.01% 0.01% 2.02E-04 0.02% 0.02% 8.87E-05 0.02% 0.02%

VOCs
Benzene 2.60E-04 3.67E-09 0.0000002% 0.0000002% 1.71E-09 0.0000001% 0.0000001% 3.90E-10 0.0000001% 0.0000001%
Trichloroethene 3.50E-03 3.95E-07 0.00002% 0.00002% 1.84E-07 0.00001% 0.00001% 4.20E-08 0.00001% 0.00001%

1.64E+00 100% -- 1.27E+00 100% -- 4.72E-01 100% --
1.64E+00 -- 100% 1.27E+00 -- 100% 4.73E-01 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Wader (Child 1 to <7 yrs) Wader (Adolescent 7 to <19 yrs) Wader (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-39 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR BOATER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 2.22E-06 96.17% 95.73% 3.00E-07 97.83% 97.36% 1.98E-06 97.38% 96.93%
PCBs

PCBs, total 8.71E+00 2.36E-08 1.02% -- 2.50E-09 0.82% -- 2.12E-08 1.04% --
PCBs (non-DLC) 8.28E+00 2.25E-08 -- 0.97% 2.38E-09 -- 0.77% 2.01E-08 -- 0.99%
PCBs-TEQ 8.02E-05 1.17E-08 -- 0.51% 1.58E-09 -- 0.51% 1.04E-08 -- 0.51%

Inorganics
Aluminum 1.31E+04 NA NA NA NA NA NA NA NA NA
Antimony 2.45E+00 NA NA NA NA NA NA NA NA NA
Arsenic, total 1.64E+01 1.91E-08 0.82% 0.82% 2.36E-09 0.77% 0.77% 1.70E-08 0.84% 0.83%
Cadmium, diet 1.22E+01 NA NA NA NA NA NA NA NA NA
Chromium, total 3.99E+02 NA NA NA NA NA NA NA NA NA
Cobalt 9.22E+00 NA NA NA NA NA NA NA NA NA
Copper 3.08E+02 NA NA NA NA NA NA NA NA NA
Manganese, nondiet 5.38E+02 NA NA NA NA NA NA NA NA NA
Mercury, total 6.51E+00 NA NA NA NA NA NA NA NA NA
Thallium 2.54E-01 NA NA NA NA NA NA NA NA NA
Vanadium 5.57E+01 NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 3.27E-02 1.09E-09 0.05% 0.05% 1.21E-10 0.04% 0.04% 9.75E-10 0.05% 0.05%

PAHs
Benzo(a)anthracene 3.44E+00 2.64E-09 0.11% 0.11% 9.40E-11 0.03% 0.03% 7.88E-10 0.04% 0.04%
Benzo(a)pyrene 4.11E+00 3.15E-08 1.36% 1.36% 1.12E-09 0.37% 0.36% 9.41E-09 0.46% 0.46%
Benzo(b)fluoranthene 4.99E+00 3.83E-09 0.17% 0.16% 1.36E-10 0.04% 0.04% 1.14E-09 0.06% 0.06%
Benzo(k)fluoranthene 2.29E+00 1.76E-10 0.01% 0.01% 6.26E-12 0.002% 0.002% 5.24E-11 0.003% 0.003%
C2-Benzanthracene/chrysenes 4.29E+00 3.29E-11 0.001% 0.001% 1.17E-12 0.0004% 0.0004% 9.82E-12 0.0005% 0.0005%
Chrysene 4.75E+00 3.64E-11 0.002% 0.002% 1.30E-12 0.0004% 0.0004% 1.09E-11 0.001% 0.001%
Dibenz(a,h)anthracene 4.91E-01 3.76E-09 0.16% 0.16% 1.34E-10 0.04% 0.04% 1.12E-09 0.06% 0.06%
Indeno(1,2,3-cd)pyrene 2.42E+00 1.86E-09 0.08% 0.08% 6.61E-11 0.02% 0.02% 5.54E-10 0.03% 0.03%
Naphthalene 5.92E-01 NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 3.57E+01 1.04E-09 0.04% 0.04% 1.15E-10 0.04% 0.04% 9.31E-10 0.05% 0.05%

TPH
TPH C9-C18 7.06E+02 NA NA NA NA NA NA NA NA NA
TPH C19-C40 5.05E+03 NA NA NA NA NA NA NA NA NA

VOCs
Benzene 2.60E-04 7.17E-15 0.0000003% 0.0000003% 1.27E-15 0.0000004% 0.0000004% 6.30E-15 0.0000003% 0.0000003%
Trichloroethene 3.50E-03 2.42E-13 0.00001% 0.00001% 1.43E-14 0.000005% 0.000005% 7.09E-14 0.000003% 0.000003%

2.31E-06 100% -- 3.06E-07 100% -- 2.03E-06 100% --
2.32E-06 -- 100% 3.08E-07 -- 100% 2.04E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk and percent contribution based on all COPCs excluding total PCBs.

Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult)

Contribution to Cumulative Risk Contribution to Cumulative Risk Contribution to Cumulative Risk

Total Cumulative Risk
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TABLE J-40 CTE
TOTAL HAZARD INDEX FOR BOATER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE CTE CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 4.94E-01 93.39% 93.17% 6.66E-02 94.52% 94.24% 1.46E-01 93.35% 93.13%
PCBs

PCBs, total 8.71E+00 2.76E-02 5.21% -- 2.92E-03 4.14% -- 8.24E-03 5.25% NA
PCBs (non-DLC) 8.28E+00 2.62E-02 -- 4.94% 2.78E-03 -- 3.93% 7.83E-03 NA 4.98%
PCBs-TEQ 8.02E-05 2.61E-03 -- 0.49% 3.51E-04 -- 0.50% 7.73E-04 NA 0.49%

Inorganics
Aluminum 1.31E+04 1.53E-04 0.03% 0.03% 2.72E-05 0.04% 0.04% 4.49E-05 0.03% 0.03%
Antimony 2.45E+00 7.16E-05 0.01% 0.01% 1.27E-05 0.02% 0.02% 2.10E-05 0.01% 0.01%
Arsenic, total 1.64E+01 9.88E-04 0.19% 0.19% 1.22E-04 0.17% 0.17% 2.94E-04 0.19% 0.19%
Cadmium, diet 1.22E+01 3.23E-04 0.06% 0.06% 4.15E-05 0.06% 0.06% 9.58E-05 0.06% 0.06%
Chromium, total 3.99E+02 3.11E-06 0.0006% 0.0006% 5.52E-07 0.0008% 0.0008% 9.11E-07 0.0006% 0.0006%
Cobalt 9.22E+00 3.59E-04 0.07% 0.07% 6.38E-05 0.09% 0.09% 1.05E-04 0.07% 0.07%
Copper 3.08E+02 9.00E-05 0.02% 0.02% 1.60E-05 0.02% 0.02% 2.64E-05 0.02% 0.02%
Manganese, nondiet 5.38E+02 2.62E-04 0.05% 0.05% 4.65E-05 0.07% 0.07% 7.68E-05 0.05% 0.05%
Mercury, total 6.51E+00 2.54E-04 0.05% 0.05% 4.50E-05 0.06% 0.06% 7.43E-05 0.05% 0.05%
Thallium 2.54E-01 2.97E-04 0.06% 0.06% 5.27E-05 0.07% 0.07% 8.70E-05 0.06% 0.06%
Vanadium 5.57E+01 1.29E-04 0.02% 0.02% 2.29E-05 0.03% 0.03% 3.78E-05 0.02% 0.02%

Pesticides
Dieldrin 3.27E-02 3.18E-05 0.006% 0.006% 3.52E-06 0.005% 0.005% 9.47E-06 0.006% 0.006%

PAHs
Benzo(a)anthracene 3.44E+00 NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 4.11E+00 8.17E-04 0.15% 0.15% 8.73E-05 0.12% 0.12% 2.44E-04 0.16% 0.16%
Benzo(b)fluoranthene 4.99E+00 NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 2.29E+00 NA NA NA NA NA NA NA NA NA
C2-Benzanthracene/chrysenes 4.29E+00 6.40E-06 0.001% 0.001% 6.84E-07 0.001% 0.001% 1.91E-06 0.001% 0.001%
Chrysene 4.75E+00 NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene 4.91E-01 NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.42E+00 NA NA NA NA NA NA NA NA NA
Naphthalene 5.92E-01 1.77E-06 0.0003% 0.0003% 1.89E-07 0.0003% 0.0003% 5.27E-07 0.0003% 0.0003%
bis-(2-Ethylhexyl)phthalate 3.57E+01 8.67E-05 0.02% 0.02% 9.61E-06 0.01% 0.01% 2.59E-05 0.02% 0.02%

TPH
TPH C9-C18 7.06E+02 3.43E-03 0.65% 0.65% 3.80E-04 0.54% 0.54% 1.02E-03 0.65% 0.65%
TPH C19-C40 5.05E+03 8.18E-05 0.02% 0.02% 9.06E-06 0.01% 0.01% 2.44E-05 0.02% 0.02%

VOCs
Benzene 2.60E-04 7.60E-10 0.0000001% 0.0000001% 1.35E-10 0.0000002% 0.0000002% 2.23E-10 0.0000001% 0.0000001%
Trichloroethene 3.50E-03 8.19E-08 0.00002% 0.00002% 1.45E-08 0.00002% 0.00002% 2.40E-08 0.00002% 0.00002%

5.29E-01 100% -- 7.05E-02 100% -- 1.57E-01 100% --
5.30E-01 -- 100% 7.07E-02 -- 100% 1.57E-01 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.
(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Boater (Older Child 7 to <14 yrs) Boater (Teen 14 to <19 yrs) Boater (Adult)

Contribution to Total Hazard Index Contribution to Total Hazard Index Contribution to Total Hazard Index
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TABLE J-41 CTE
CUMULATIVE EXCESS LIFETIME CANCER RISKS FOR WORKER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE

COPC
EPC

(mg/kg)

Potential
Cancer

Risk

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 1.11E-05 97.20% 96.76%
PCBs

PCBs, total 8.71E+00 1.29E-07 1.13% --
PCBs (non-DLC) 8.28E+00 1.23E-07 -- 1.07%
PCBs-TEQ 8.02E-05 5.84E-08 -- 0.51%

Inorganics
Aluminum 1.31E+04 NA NA NA
Antimony 2.45E+00 NA NA NA
Arsenic, total 1.64E+01 9.84E-08 0.86% 0.86%
Cadmium, diet 1.22E+01 NA NA NA
Chromium, total 3.99E+02 NA NA NA
Cobalt 9.22E+00 NA NA NA
Copper 3.08E+02 NA NA NA
Manganese, nondiet 5.38E+02 NA NA NA
Mercury, total 6.51E+00 NA NA NA
Thallium 2.54E-01 NA NA NA
Vanadium 5.57E+01 NA NA NA

Pesticides
Dieldrin 3.27E-02 5.86E-09 0.05% 0.05%

PAHs
Benzo(a)anthracene 3.44E+00 4.79E-09 0.04% 0.04%
Benzo(a)pyrene 4.11E+00 5.72E-08 0.50% 0.50%
Benzo(b)fluoranthene 4.99E+00 6.94E-09 0.06% 0.06%
Benzo(k)fluoranthene 2.29E+00 3.19E-10 0.00% 0.00%
C2-Benzanthracene/chrysenes 4.29E+00 5.97E-11 0.001% 0.001%
Chrysene 4.75E+00 6.61E-11 0.001% 0.001%
Dibenz(a,h)anthracene 4.91E-01 6.83E-09 0.06% 0.06%
Indeno(1,2,3-cd)pyrene 2.42E+00 3.37E-09 0.03% 0.03%
Naphthalene 5.92E-01 NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 3.57E+01 5.60E-09 0.05% 0.05%

TPH
TPH C9-C18 7.06E+02 NA NA NA
TPH C19-C40 5.05E+03 NA NA NA

VOCs
Benzene 2.60E-04 3.06E-14 0.0000003% 0.0000003%
Trichloroethene 3.50E-03 3.45E-13 0.000003% 0.000003%

1.14E-05 100% --
1.14E-05 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.

(a) Total cumulative risk and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumu rcent contribution based on all COPCs excluding total PCBs.

Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)

Worker (Adult)
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TABLE J-42 CTE
TOTAL HAZARD INDEX FOR WADER RECEPTOR

DIRECT CONTACT WITH RM 6-9 EAST BANK ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

CTE

COPC
EPC

(mg/kg)
Noncancer

Hazard

Based on
Total 

PCBs (a)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (b)
PCDDs/PCDFs

TCDD-TEQ 1.52E-02 1.05E+00 92.89% 92.70%
PCBs

PCBs, total 8.71E+00 6.46E-02 5.68% --
PCBs (non-DLC) 8.28E+00 6.14E-02 -- 5.39%
PCBs-TEQ 8.02E-05 5.57E-03 -- 0.49%

Inorganics
Aluminum 1.31E+04 2.80E-04 0.02% 0.02%
Antimony 2.45E+00 1.31E-04 0.01% 0.01%
Arsenic, total 1.64E+01 2.19E-03 0.19% 0.19%
Cadmium, diet 1.22E+01 7.03E-04 0.06% 0.06%
Chromium, total 3.99E+02 5.69E-06 0.0005% 0.0005%
Cobalt 9.22E+00 6.58E-04 0.06% 0.06%
Copper 3.08E+02 1.65E-04 0.01% 0.01%
Manganese, nondiet 5.38E+02 4.80E-04 0.04% 0.04%
Mercury, total 6.51E+00 4.64E-04 0.04% 0.04%
Thallium 2.54E-01 5.44E-04 0.05% 0.05%
Vanadium 5.57E+01 2.37E-04 0.02% 0.02%

Pesticides
Dieldrin 3.27E-02 7.32E-05 0.006% 0.006%

PAHs
Benzo(a)anthracene 3.44E+00 NA NA NA
Benzo(a)pyrene 4.11E+00 1.91E-03 0.17% 0.17%
Benzo(b)fluoranthene 4.99E+00 NA NA NA
Benzo(k)fluoranthene 2.29E+00 NA NA NA
C2-Benzanthracene/chrysenes 4.29E+00 1.49E-05 0.001% 0.001%
Chrysene 4.75E+00 NA NA NA
Dibenz(a,h)anthracene 4.91E-01 NA NA NA
Indeno(1,2,3-cd)pyrene 2.42E+00 NA NA NA
Naphthalene 5.92E-01 4.12E-06 0.0004% 0.0004%
bis-(2-Ethylhexyl)phthalate 3.57E+01 2.00E-04 0.018% 0.018%

TPH
TPH C9-C18 7.06E+02 7.91E-03 0.70% 0.69%
TPH C19-C40 5.05E+03 1.89E-04 0.02% 0.02%

VOCs
Benzene 2.60E-04 1.39E-09 0.0000001% 0.0000001%
Trichloroethene 3.50E-03 1.50E-07 0.00001% 0.00001%

1.14E+00 100% --
1.14E+00 -- 100%

Notes:
COPC - Chemical of Potential Concern. PCDD - Polychlorinated dibenzodioxins.
DLC - Dioxin-like congener. PCDF - Polychlorinated dibenzofurans.
EPC - Exposure Point Concentration. RME - Reasonable Maximum Exposure.
NA - Not applicable - not a potential carcinogen. TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
PAH - Polycyclic Aromatic Hydrocarbons. TEQ - Toxicity Equivalence.
PCB - Polychlorinated Biphenyls. TPH - Total Petroleum Hydrocarbons.

VOC - Volatile Organic Compounds.

(a) Total hazard index and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total hazard index and percent contribution based on all COPCs excluding total PCBs.

Worker (Adult)

Contribution to Total Hazard Index

Total Hazard Index
Total PCBs (a)
PCB-TEQ and PCBs (non-DLC) (b)
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APPENDIX K 
RAGS PART D TABLE 10 SERIES 
CALCULATION OF CHEMICAL RISKS 

AND NONCANCER HAZARDS 

 

Table 10-1 RME Angler Young Child – Risk and Hazard Summary 
Table 10-2 CTE Angler Young Child– Risk and Hazard Summary  
Table 10-3 RME Angler Adolescent – Risk and Hazard Summary 
Table 10-4 CTE Angler Adolescent– Risk and Hazard Summary  
Table 10-5 RME Angler Adult – Risk and Hazard Summary  
Table 10-6 CTE Angler Adult– Risk and Hazard Summary  
Table 10-7 RME Angler Adult/Child Combined– Risk and Hazard Summary  
Table 10-8 RME Swimmer Young Child – Risk and Hazard Summary  
Table 10-9 CTE Swimmer Young Child – Risk and Hazard Summary  
Table 10-10 RME Swimmer Adolescent– Risk and Hazard Summary  
Table 10-11 CTE Swimmer Adolescent– Risk and Hazard Summary  
Table 10-12 RME Wader Young Child– Risk and Hazard Summary  
Table 10-13 CTE Wader Young Child– Risk and Hazard Summary  
Table 10-14 RME Wader Adolescent– Risk and Hazard Summary  
Table 10-15 RME Boater Older Child– Risk and Hazard Summary  
Table 10-16 RME Worker– Risk and Hazard Summary  
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TABLE 10.1
RISK AND HAZARD SUMMARY - RME ANGLER YOUNG CHILD

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to < 7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Tissue RME Mixed Fish SiteWide
4,4'-DDE 3E-06 NA 3E-06 Liver 2E-01 NA 2E-01
cis-Chlordane 2E-06 NA 2E-06 Liver 1E-01 NA 1E-01
Dieldrin 2E-05 NA 2E-05 Liver 3E-01 NA 3E-01
Heptachlor epoxide 5E-06 NA 5E-06 Liver 5E-01 NA 5E-01
Mercury, inorganic NA NA NA Immune 2E-01 NA 2E-01
Methyl mercury NA NA NA Neurological 2E+00 NA 2E+00
PCBs (non-DLC) 2E-04 NA 2E-04 Eye, Nails, Immune 6E+01 NA 6E+01
PCBs, total 2E-04 NA 2E-04 Eye, Nails, Immune 7E+01 NA 7E+01
PCBs-TEQ 2E-04 NA 2E-04 Reproductive, Developmental 2E+01 NA 2E+01
TCDD-TEQ 9E-04 NA 9E-04 Reproductive, Developmental 1E+02 NA 1E+02
trans-Nonachlor 4E-07 NA 4E-07 Liver 9E-01 NA 9E-01

Exposure Medium Total (Total PCBs) (a) 1E-03 NA 1E-03 2E+02 NA 2E+02
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1E-03 NA 1E-03 2E+02 NA 2E+02

Tissue Crab Sitewide
Dieldrin 5E-06 NA 5E-06 Liver 8E-02 NA 8E-02
Heptachlor epoxide 3E-06 NA 3E-06 Liver 3E-01 NA 3E-01
PCBs (non-DLC) 2E-05 NA 2E-05 Eye, Nails, Immune 6E+00 NA 6E+00
PCBs, total 3E-05 NA 3E-05 Eye, Nails, Immune 7E+00 NA 7E+00
PCBs-TEQ 6E-05 NA 6E-05 Reproductive, Developmental 7E+00 NA 7E+00
TCDD-TEQ 3E-04 NA 3E-04 Reproductive, Developmental 4E+01 NA 4E+01

Exposure Medium Total (Total PCBs) (a) 3E-04 NA 3E-04 4E+01 NA 4E+01
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4E-04 NA 4E-04 5E+01 NA 5E+01

Total of Receptor Risks and Hazards - RME Mixed Fish Diet (c) Total of Receptor Risks and Hazards -Crab Muscle/Hepatopancreas 

River Mile Total Cancer Risk Total Hazard Index River Mile Total  Cancer Risk Total Hazard Index

Based on Total PCBs (a) 1E-03 2E+02 Based on Total PCBs (a) 3E-04 4E+01

Based on PCB-TEQ & PCBs (non DLC) (b) 1E-03 2E+02 Based on PCB-TEQ & PCBs (non DLC) (b) 4E-04 5E+01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 10.1
RISK AND HAZARD SUMMARY - RME ANGLER YOUNG CHILD

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to < 7 BASELINE HUMAN HEALTH RISK ASSESSMENT

RME Mixed Fish Diet (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 1E+02 0E+00 1E+02 Developmental 4E+01 0E+00 4E+01
Eye 1E+02 0E+00 1E+02 Eye 1E+01 0E+00 1E+01
Immune 1E+02 0E+00 1E+02 Immune 1E+01 0E+00 1E+01
Liver 2E+00 0E+00 2E+00 Liver 4E-01 0E+00 4E-01
Nails 1E+02 0E+00 1E+02 Nails 1E+01 0E+00 1E+01
Neurological 2E+00 0E+00 2E+00 Neurological 0E+00 0E+00 0E+00
Reproductive 1E+02 0E+00 1E+02 Reproductive 4E+01 0E+00 4E+01

RME Mixed Fish Diet [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 1E+02 0E+00 1E+02 Developmental 4E+01 0E+00 4E+01
Eye 6E+01 0E+00 6E+01 Eye 6E+00 0E+00 6E+00
Immune 6E+01 0E+00 6E+01 Immune 6E+00 0E+00 6E+00
Liver 2E+00 0E+00 2E+00 Liver 4E-01 0E+00 4E-01
Nails 6E+01 0E+00 6E+01 Nails 6E+00 0E+00 6E+00
Neurological 2E+00 0E+00 2E+00 Neurological 0E+00 0E+00 0E+00
Reproductive 1E+02 0E+00 1E+02 Reproductive 4E+01 0E+00 4E+01

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
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TABLE 10.2
RISK AND HAZARD SUMMARY - CTE ANGLER YOUNG CHILD

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE

Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA

Receptor Age:  1 to < 7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total

Tissue RME Mixed Fish SiteWide
PCBs (non-DLC) 5E-06 NA 5E-06 Eye, Nails, Immune 6E+00 NA 6E+00
PCBs, total 5E-06 NA 5E-06 Eye, Nails, Immune 6E+00 NA 6E+00
PCBs-TEQ 8E-06 NA 8E-06 Reproductive, Developmental 2E+00 NA 2E+00
TCDD-TEQ 3E-05 NA 3E-05 Reproductive, Developmental 7E+00 NA 7E+00

Exposure Medium Total (Total PCBs) (a) 4E-05 NA 4E-05 1E+01 NA 1E+01
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4E-05 NA 4E-05 1E+01 NA 1E+01

Tissue Crab Sitewide
PCBs-TEQ 4E-06 NA 4E-06 Reproductive, Developmental 9E-01 NA 9E-01
TCDD-TEQ 3E-05 NA 3E-05 Reproductive, Developmental 6E+00 NA 6E+00

Exposure Medium Total (Total PCBs) (a) 3E-05 NA 3E-05 6E+00 NA 6E+00
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3E-05 NA 3E-05 7E+00 NA 7E+00

Total of Receptor Risks and Hazards - RME Mixed Fish Diet (c) Total of Receptor Risks and Hazards -Crab Muscle/Hepatopancreas 

River Mile Total Cancer Risk Total Hazard Index River Mile Total  Cancer Risk Total Hazard Index

Based on Total PCBs (a) 4E-05 1E+01 Based on Total PCBs (a) 3E-05 6E+00

Based on PCB-TEQ & PCBs (non DLC) (b) 4E-05 1E+01 Based on PCB-TEQ & PCBs (non DLC) (b) 3E-05 7E+00

RME Mixed Fish Diet (Based on Total PCBs) (a) 
Summary of Target organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 9E+00 0E+00 9E+00 Developmental 7E+00 0E+00 7E+00
Eye 1E+01 0E+00 1E+01 Eye 0E+00 0E+00 0E+00
Immune 1E+01 0E+00 1E+01 Immune 0E+00 0E+00 0E+00
Nails 1E+01 0E+00 1E+01 Nails 0E+00 0E+00 0E+00
Reproductive 9E+00 0E+00 9E+00 Reproductive 7E+00 0E+00 7E+00

RME Mixed Fish Diet [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 9E+00 0E+00 9E+00 Developmental 7E+00 0E+00 7E+00
Eye 6E+00 0E+00 6E+00 Eye 0E+00 0E+00 0E+00
Immune 6E+00 0E+00 6E+00 Immune 0E+00 0E+00 0E+00
Nails 6E+00 0E+00 6E+00 Nails 0E+00 0E+00 0E+00
Reproductive 9E+00 0E+00 9E+00 Reproductive 7E+00 0E+00 7E+00

Notes: 
CTE - Central Tendency Exposure.
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

AECOM

Final

July 2017



Page 1 of 2

TABLE 10.3
RISK AND HAZARD SUMMARY - RME ANGLER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM6-9

Surface Sediment TCDD-TEQ 3E-05 1E-05 4E-05 Reproductive, Developmental 2E+00 8E-01 2E+00
Exposure Medium Total 3E-05 1E-05 4E-05 2E+00 8E-01 2E+00

Sediment Accessible RM6-9East
Surface Sediment TCDD-TEQ 4E-05 2E-05 6E-05 Reproductive, Developmental 2E+00 1E+00 3E+00

Exposure Medium Total 4E-05 2E-05 6E-05 2E+00 1E+00 3E+00
Tissue RME Mixed Fish SiteWide

4,4'-DDE 3E-06 NA 3E-06 Liver 1E-01 NA 1E-01
cis-Chlordane 3E-06 NA 3E-06 Liver 9E-02 NA 9E-02
Dieldrin 3E-05 NA 3E-05 Liver 2E-01 NA 2E-01
Heptachlor epoxide 7E-06 NA 7E-06 Liver 3E-01 NA 3E-01
Methyl mercury NA NA NA Neurological 1E+00 NA 1E+00
PCBs (non-DLC) 3E-04 NA 3E-04 Eye, Nails, Immune 4E+01 NA 4E+01
PCBs, total 3E-04 NA 3E-04 Eye, Nails, Immune 5E+01 NA 5E+01
PCBs-TEQ 2E-04 NA 2E-04 Reproductive, Developmental 1E+01 NA 1E+01
TCDD-TEQ 1E-03 NA 1E-03 Reproductive, Developmental 7E+01 NA 7E+01
trans-Nonachlor 6E-07 NA 6E-07 Liver 6E-01 NA 6E-01

Exposure Medium Total (Total PCBs) (a) 2E-03 NA 2E-03 1E+02 NA 1E+02
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 2E-03 NA 2E-03 1E+02 NA 1E+02

Tissue Crab Sitewide
Dieldrin 7E-06 NA 7E-06 Liver 5E-02 NA 5E-02
Heptachlor epoxide 4E-06 NA 4E-06 Liver 2E-01 NA 2E-01
PCBs (non-DLC) 3E-05 NA 3E-05 Eye, Nails, Immune 4E+00 NA 4E+00
PCBs, total 3E-05 NA 3E-05 Eye, Nails, Immune 5E+00 NA 5E+00
PCBs-TEQ 8E-05 NA 8E-05 Reproductive, Developmental 4E+00 NA 4E+00
TCDD-TEQ 4E-04 NA 4E-04 Reproductive, Developmental 2E+01 NA 2E+01

Exposure Medium Total (Total PCBs) (a) 5E-04 NA 5E-04 3E+01 NA 3E+01
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5E-04 NA 5E-04 3E+01 NA 3E+01

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

RME Mixed Fish Diet (c)

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

Crab Muscle/Hepatopancreas

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 6-9 River Mile 6-9

Based on Total PCBs (a) 2E-03 1E+02 Based on Total PCBs (a) 5E-04 3E+01

Based on PCB-TEQ & PCBs (non DLC) (b) 2E-03 1E+02 Based on PCB-TEQ & PCBs (non DLC) (b) 6E-04 3E+01

River Mile 6-9 East Bank River Mile 6-9 East Bank

Based on Total PCBs (a) 2E-03 1E+02 Based on Total PCBs (a) 5E-04 3E+01

Based on PCB-TEQ & PCBs (non DLC) (b) 2E-03 1E+02 Based on PCB-TEQ & PCBs (non DLC) (b) 6E-04 4E+01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

AECOM

Final

July 2017



Page 2 of 2

TABLE 10.3
RISK AND HAZARD SUMMARY - RME ANGLER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

RME Mixed Fish Diet (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 8E+01 8E-01 8E+01 Developmental 3E+01 8E-01 3E+01
Eye 9E+01 0E+00 9E+01 Eye 9E+00 0E+00 9E+00
Immune 9E+01 0E+00 9E+01 Immune 9E+00 0E+00 9E+00
Liver 1E+00 0E+00 1E+00 Liver 3E-01 0E+00 3E-01
Nails 9E+01 0E+00 9E+01 Nails 9E+00 0E+00 9E+00
Neurological 1E+00 0E+00 1E+00 Neurological 0E+00 0E+00 0E+00
Reproductive 8E+01 8E-01 8E+01 Reproductive 3E+01 8E-01 3E+01

RME Mixed Fish Diet [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 8E+01 8E-01 8E+01 Developmental 3E+01 8E-01 3E+01
Eye 4E+01 0E+00 4E+01 Eye 4E+00 0E+00 4E+00
Immune 4E+01 0E+00 4E+01 Immune 4E+00 0E+00 4E+00
Liver 1E+00 0E+00 1E+00 Liver 3E-01 0E+00 3E-01
Nails 4E+01 0E+00 4E+01 Nails 4E+00 0E+00 4E+00
Neurological 1E+00 0E+00 1E+00 Neurological 0E+00 0E+00 0E+00
Reproductive 8E+01 8E-01 8E+01 Reproductive 3E+01 8E-01 3E+01

RME Mixed Fish Diet (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 8E+01 1E+00 8E+01 Developmental 3E+01 1E+00 3E+01
Eye 9E+01 0E+00 9E+01 Eye 9E+00 0E+00 9E+00
Immune 9E+01 0E+00 9E+01 Immune 9E+00 0E+00 9E+00
Liver 1E+00 0E+00 1E+00 Liver 3E-01 0E+00 3E-01
Nails 9E+01 0E+00 9E+01 Nails 9E+00 0E+00 9E+00
Neurological 1E+00 0E+00 1E+00 Neurological 0E+00 0E+00 0E+00
Reproductive 8E+01 1E+00 8E+01 Reproductive 3E+01 1E+00 3E+01

RME Mixed Fish Diet [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 8E+01 1E+00 8E+01 Developmental 3E+01 1E+00 3E+01
Eye 4E+01 0E+00 4E+01 Eye 4E+00 0E+00 4E+00
Immune 4E+01 0E+00 4E+01 Immune 4E+00 0E+00 4E+00
Liver 1E+00 0E+00 1E+00 Liver 3E-01 0E+00 3E-01
Nails 4E+01 0E+00 4E+01 Nails 4E+00 0E+00 4E+00
Neurological 1E+00 0E+00 1E+00 Neurological 0E+00 0E+00 0E+00
Reproductive 8E+01 1E+00 8E+01 Reproductive 3E+01 1E+00 3E+01

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.

River Mile 
6-9

River Mile 
6-9 East Bank
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TABLE 10.4
RISK AND HAZARD SUMMARY - CTE ANGLER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM6-9

Surface Sediment TCDD-TEQ 4E-06 4E-06 7E-06 Reproductive, Developmental 4E-01 4E-01 8E-01
Exposure Medium Total 4E-06 4E-06 7E-06 4E-01 4E-01 8E-01

Sediment Accessible RM6-9East
Surface Sediment TCDD-TEQ 5E-06 5E-06 1E-05 Reproductive, Developmental 6E-01 6E-01 1E+00

Exposure Medium Total 5E-06 5E-06 1E-05 6E-01 6E-01 1E+00
Tissue RME Mixed Fish SiteWide

PCBs (non-DLC) 6E-06 NA 6E-06 Eye, Nails, Immune 3E+00 NA 3E+00
PCBs, total 6E-06 NA 6E-06 Eye, Nails, Immune 4E+00 NA 4E+00
PCBs-TEQ 1E-05 NA 1E-05 Reproductive, Developmental 1E+00 NA 1E+00
TCDD-TEQ 3E-05 NA 3E-05 Reproductive, Developmental 4E+00 NA 4E+00

Exposure Medium Total (Total PCBs) (a) 4E-05 NA 4E-05 7E+00 NA 7E+00
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5E-05 NA 5E-05 8E+00 NA 8E+00

Tissue Crab Sitewide
PCBs-TEQ 5E-06 NA 5E-06 Reproductive, Developmental 5E-01 NA 5E-01
TCDD-TEQ 3E-05 NA 3E-05 Reproductive, Developmental 3E+00 NA 3E+00

Exposure Medium Total (Total PCBs) (a) 3E-05 NA 3E-05 3E+00 NA 3E+00
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3E-05 NA 3E-05 4E+00 NA 4E+00

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

RME Mixed Fish Diet (c)

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Sitewide Surface Water, 

Crab Muscle/Hepatopancreas

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 6-9 River Mile 6-9

Based on Total PCBs (a) 5E-05 8E+00 Based on Total PCBs (a) 4E-05 4E+00

Based on PCB-TEQ & PCBs (non DLC) (b) 6E-05 9E+00 Based on PCB-TEQ & PCBs (non DLC) (b) 4E-05 5E+00

River Mile 6-9 East Bank River Mile 6-9 East Bank

Based on Total PCBs (a) 5E-05 9E+00 Based on Total PCBs (a) 4E-05 4E+00

Based on PCB-TEQ & PCBs (non DLC) (b) 6E-05 9E+00 Based on PCB-TEQ & PCBs (non DLC) (b) 4E-05 5E+00

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 10.4
RISK AND HAZARD SUMMARY - CTE ANGLER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

RME Mixed Fish Diet (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 5E+00 4E-01 6E+00 Developmental 4E+00 4E-01 5E+00
Eye 7E+00 0E+00 7E+00 Eye 0E+00 0E+00 0E+00
Immune 7E+00 0E+00 7E+00 Immune 0E+00 0E+00 0E+00
Nails 7E+00 0E+00 7E+00 Nails 0E+00 0E+00 0E+00
Reproductive 5E+00 4E-01 6E+00 Reproductive 4E+00 4E-01 5E+00

RME Mixed Fish Diet [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 5E+00 4E-01 6E+00 Developmental 4E+00 4E-01 5E+00
Eye 3E+00 0E+00 3E+00 Eye 0E+00 0E+00 0E+00
Immune 3E+00 0E+00 3E+00 Immune 0E+00 0E+00 0E+00
Nails 3E+00 0E+00 3E+00 Nails 0E+00 0E+00 0E+00
Reproductive 5E+00 4E-01 6E+00 Reproductive 4E+00 4E-01 5E+00

RME Mixed Fish Diet (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 6E+00 6E-01 6E+00 Developmental 4E+00 6E-01 5E+00
Eye 7E+00 0E+00 7E+00 Eye 0E+00 0E+00 0E+00
Immune 7E+00 0E+00 7E+00 Immune 0E+00 0E+00 0E+00
Nails 7E+00 0E+00 7E+00 Nails 0E+00 0E+00 0E+00
Reproductive 6E+00 6E-01 6E+00 Reproductive 4E+00 6E-01 5E+00

RME Mixed Fish Diet [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 6E+00 6E-01 6E+00 Developmental 4E+00 6E-01 5E+00
Eye 3E+00 0E+00 3E+00 Eye 0E+00 0E+00 0E+00
Immune 3E+00 0E+00 3E+00 Immune 0E+00 0E+00 0E+00
Nails 3E+00 0E+00 3E+00 Nails 0E+00 0E+00 0E+00
Reproductive 6E+00 6E-01 6E+00 Reproductive 4E+00 6E-01 5E+00

Notes: 
CTE - Central Tendency Exposure.
RME - Reasonable Maximum Exposure.
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.

River Mile 
6-9

River Mile 
6-9 East Bank
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TABLE 10.5
RISK AND HAZARD SUMMARY - RME ANGLER ADULT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM6-9

Surface Sediment TCDD-TEQ 1E-05 1E-05 2E-05 Reproductive, Developmental 3E-01 4E-01 7E-01
Exposure Medium Total 1E-05 1E-05 2E-05 3E-01 4E-01 7E-01

Sediment Accessible RM6-9East
Surface Sediment TCDD-TEQ 1E-05 2E-05 3E-05 Reproductive, Developmental 5E-01 6E-01 1E+00

Exposure Medium Total 1E-05 2E-05 3E-05 5E-01 6E-01 1E+00
Tissue RME Mixed Fish SiteWide

4,4'-DDD 2E-06 NA 2E-06 Liver 6E-02 NA 6E-02
4,4'-DDE 5E-06 NA 5E-06 Liver 1E-01 NA 1E-01
cis-Chlordane 4E-06 NA 4E-06 Liver 9E-02 NA 9E-02
Dieldrin 5E-05 NA 5E-05 Liver 2E-01 NA 2E-01
Heptachlor epoxide 1E-05 NA 1E-05 Liver 3E-01 NA 3E-01
Methyl mercury NA NA NA Neurological 1E+00 NA 1E+00
PCBs (non-DLC) 5E-04 NA 5E-04 Eye, Nails, Immune 4E+01 NA 4E+01
PCBs, total 5E-04 NA 5E-04 Eye, Nails, Immune 4E+01 NA 4E+01
PCBs-TEQ 4E-04 NA 4E-04 Reproductive, Developmental 1E+01 NA 1E+01
TCDD-TEQ 2E-03 NA 2E-03 Reproductive, Developmental 7E+01 NA 7E+01
trans-Nonachlor 9E-07 NA 9E-07 Liver 6E-01 NA 6E-01

Exposure Medium Total (Total PCBs) (a) 3E-03 NA 3E-03 1E+02 NA 1E+02
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 3E-03 NA 3E-03 1E+02 NA 1E+02

Tissue Crab Sitewide
Arsenic, inorganic 2E-06 NA 2E-06 Skin, Vascular 1E-02 NA 1E-02
Dieldrin 1E-05 NA 1E-05 Liver 5E-02 NA 5E-02
Heptachlor epoxide 7E-06 NA 7E-06 Liver 2E-01 NA 2E-01
PCBs (non-DLC) 5E-05 NA 5E-05 Eye, Nails, Immune 4E+00 NA 4E+00
PCBs, total 5E-05 NA 5E-05 Eye, Nails, Immune 5E+00 NA 5E+00
PCBs-TEQ 1E-04 NA 1E-04 Reproductive, Developmental 4E+00 NA 4E+00
TCDD-TEQ 7E-04 NA 7E-04 Reproductive, Developmental 2E+01 NA 2E+01

Exposure Medium Total (Total PCBs) (a) 7E-04 NA 7E-04 3E+01 NA 3E+01
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 9E-04 NA 9E-04 3E+01 NA 3E+01

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, RME Mixed Fish Diet (c)

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Crab Muscle/Hepatopancreas

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 6-9 River Mile 6-9

Based on Total PCBs (a) 3E-03 1E+02 Based on Total PCBs (a) 8E-04 3E+01

Based on PCB-TEQ & PCBs (non DLC) (b) 3E-03 1E+02 Based on PCB-TEQ & PCBs (non DLC) (b) 9E-04 3E+01

River Mile 6-9 East Bank River Mile 6-9 East Bank

Based on Total PCBs (a) 3E-03 1E+02 Based on Total PCBs (a) 8E-04 3E+01

Based on PCB-TEQ & PCBs (non DLC) (b) 3E-03 1E+02 Based on PCB-TEQ & PCBs (non DLC) (b) 9E-04 3E+01

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 10.5
RISK AND HAZARD SUMMARY - RME ANGLER ADULT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

RME Mixed Fish Diet (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 8E+01 4E-01 8E+01 Developmental 3E+01 4E-01 3E+01
Eye 9E+01 0E+00 9E+01 Eye 9E+00 0E+00 9E+00
Immune 9E+01 0E+00 9E+01 Immune 9E+00 0E+00 9E+00
Liver 1E+00 0E+00 1E+00 Liver 3E-01 0E+00 3E-01
Nails 9E+01 0E+00 9E+01 Nails 9E+00 0E+00 9E+00
Neurological 1E+00 0E+00 1E+00 Neurological 0E+00 0E+00 0E+00
Reproductive 8E+01 4E-01 8E+01 Reproductive 3E+01 4E-01 3E+01
Skin 0E+00 0E+00 0E+00 Skin 1E-02 0E+00 1E-02
Vascular 0E+00 0E+00 0E+00 Vascular 1E-02 0E+00 1E-02

RME Mixed Fish Diet [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 8E+01 4E-01 8E+01 Developmental 3E+01 4E-01 3E+01
Eye 4E+01 0E+00 4E+01 Eye 4E+00 0E+00 4E+00
Immune 4E+01 0E+00 4E+01 Immune 4E+00 0E+00 4E+00
Liver 1E+00 0E+00 1E+00 Liver 3E-01 0E+00 3E-01
Nails 4E+01 0E+00 4E+01 Nails 4E+00 0E+00 4E+00
Neurological 1E+00 0E+00 1E+00 Neurological 0E+00 0E+00 0E+00
Reproductive 8E+01 4E-01 8E+01 Reproductive 3E+01 4E-01 3E+01
Skin 0E+00 0E+00 0E+00 Skin 1E-02 0E+00 1E-02
Vascular 0E+00 0E+00 0E+00 Vascular 1E-02 0E+00 1E-02

RME Mixed Fish Diet (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 8E+01 6E-01 8E+01 Developmental 3E+01 6E-01 3E+01
Eye 9E+01 0E+00 9E+01 Eye 9E+00 0E+00 9E+00
Immune 9E+01 0E+00 9E+01 Immune 9E+00 0E+00 9E+00
Liver 1E+00 0E+00 1E+00 Liver 3E-01 0E+00 3E-01
Nails 9E+01 0E+00 9E+01 Nails 9E+00 0E+00 9E+00
Neurological 1E+00 0E+00 1E+00 Neurological 0E+00 0E+00 0E+00
Reproductive 8E+01 6E-01 8E+01 Reproductive 3E+01 6E-01 3E+01
Skin 0E+00 0E+00 0E+00 Skin 1E-02 0E+00 1E-02
Vascular 0E+00 0E+00 0E+00 Vascular 1E-02 0E+00 1E-02

RME Mixed Fish Diet [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 8E+01 6E-01 8E+01 Developmental 3E+01 6E-01 3E+01
Eye 4E+01 0E+00 4E+01 Eye 4E+00 0E+00 4E+00
Immune 4E+01 0E+00 4E+01 Immune 4E+00 0E+00 4E+00
Liver 1E+00 0E+00 1E+00 Liver 3E-01 0E+00 3E-01
Nails 4E+01 0E+00 4E+01 Nails 4E+00 0E+00 4E+00
Neurological 1E+00 0E+00 1E+00 Neurological 0E+00 0E+00 0E+00
Reproductive 8E+01 6E-01 8E+01 Reproductive 3E+01 6E-01 3E+01
Skin 0E+00 0E+00 0E+00 Skin 1E-02 0E+00 1E-02
Vascular 0E+00 0E+00 0E+00 Vascular 1E-02 0E+00 1E-02

Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cum d for all COPCs excluding total PCBs.
(c) RME mixe ed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.

River Mile  
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TABLE 10.6
RISK AND HAZARD SUMMARY - CTE ANGLER ADULT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible RM6-9

Surface Sediment TCDD-TEQ 1E-06 3E-06 4E-06 Reproductive, Developmental 9E-02 2E-01 3E-01
Exposure Medium Total 1E-06 3E-06 4E-06 9E-02 2E-01 3E-01

Sediment Accessible RM6-9East
Surface Sediment TCDD-TEQ 2E-06 4E-06 6E-06 Reproductive, Developmental 1E-01 3E-01 4E-01

Exposure Medium Total 2E-06 4E-06 6E-06 1E-01 3E-01 4E-01
Tissue RME Mixed Fish SiteWide

PCBs (non-DLC) 8E-06 NA 8E-06 Eye, Nails, Immune 3E+00 NA 3E+00
PCBs, total 9E-06 NA 9E-06 Eye, Nails, Immune 3E+00 NA 3E+00
PCBs-TEQ 1E-05 NA 1E-05 Reproductive, Developmental 1E+00 NA 1E+00
TCDD-TEQ 5E-05 NA 5E-05 Reproductive, Developmental 4E+00 NA 4E+00

Exposure Medium Total (Total PCBs) (a) 6E-05 NA 6E-05 7E+00 NA 7E+00
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 7E-05 NA 7E-05 8E+00 NA 8E+00

Tissue Crab Sitewide
PCBs-TEQ 7E-06 NA 7E-06 Reproductive, Developmental 5E-01 NA 5E-01
TCDD-TEQ 4E-05 NA 4E-05 Reproductive, Developmental 3E+00 NA 3E+00

Exposure Medium Total (Total PCBs) (a) 4E-05 NA 4E-05 3E+00 NA 3E+00
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 5E-05 NA 5E-05 4E+00 NA 4E+00

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, RME Mixed Fish Diet (c)

Total of Receptor Risks and Hazards
Accessible Surface Sediment by River Mile, Crab Muscle/Hepatopancreas

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile
Total 

Cancer 
Risk

Total 
Hazard 
Index

River Mile 6-9 River Mile 6-9

Based on Total PCBs (a) 6E-05 8E+00 Based on Total PCBs (a) 5E-05 3E+00

Based on PCB-TEQ & PCBs (non DLC) (b) 8E-05 8E+00 Based on PCB-TEQ & PCBs (non DLC) (b) 5E-05 4E+00

River Mile 6-9 East Bank River Mile 6-9 East Bank

Based on Total PCBs (a) 7E-05 8E+00 Based on Total PCBs (a) 5E-05 4E+00

Based on PCB-TEQ & PCBs (non DLC) (b) 8E-05 8E+00 Based on PCB-TEQ & PCBs (non DLC) (b) 6E-05 4E+00

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 10.6
RISK AND HAZARD SUMMARY - CTE ANGLER ADULT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

RME Mixed Fish Diet (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 5E+00 2E-01 5E+00 Developmental 4E+00 2E-01 4E+00
Eye 7E+00 0E+00 7E+00 Eye 0E+00 0E+00 0E+00
Immune 7E+00 0E+00 7E+00 Immune 0E+00 0E+00 0E+00
Nails 7E+00 0E+00 7E+00 Nails 0E+00 0E+00 0E+00
Reproductive 5E+00 2E-01 5E+00 Reproductive 4E+00 2E-01 4E+00

RME Mixed Fish Diet [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 5E+00 2E-01 5E+00 Developmental 4E+00 2E-01 4E+00
Eye 3E+00 0E+00 3E+00 Eye 0E+00 0E+00 0E+00
Immune 3E+00 0E+00 3E+00 Immune 0E+00 0E+00 0E+00
Nails 3E+00 0E+00 3E+00 Nails 0E+00 0E+00 0E+00
Reproductive 5E+00 2E-01 5E+00 Reproductive 4E+00 2E-01 4E+00

RME Mixed Fish Diet (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas (Based on Total PCBs) (a) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 5E+00 3E-01 5E+00 Developmental 4E+00 3E-01 4E+00
Eye 7E+00 0E+00 7E+00 Eye 0E+00 0E+00 0E+00
Immune 7E+00 0E+00 7E+00 Immune 0E+00 0E+00 0E+00
Nails 7E+00 0E+00 7E+00 Nails 0E+00 0E+00 0E+00
Reproductive 5E+00 3E-01 5E+00 Reproductive 4E+00 3E-01 4E+00

RME Mixed Fish Diet [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Crab Muscle/Hepatopancreas [Based on PCB-TEQ & PCBs (non DLC)] (b) 
Summary of Target Organ HI, All Media, all COPCs

Target Organ Ingestion Dermal Total Target Organ Ingestion Dermal Total
Developmental 5E+00 3E-01 5E+00 Developmental 4E+00 3E-01 4E+00
Eye 3E+00 0E+00 3E+00 Eye 0E+00 0E+00 0E+00
Immune 3E+00 0E+00 3E+00 Immune 0E+00 0E+00 0E+00
Nails 3E+00 0E+00 3E+00 Nails 0E+00 0E+00 0E+00
Reproductive 5E+00 3E-01 5E+00 Reproductive 4E+00 3E-01 4E+00

Notes: 
CTE - Central Tendency Exposure.
RME - Reasonable Maximum Exposure.
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
(a) Total cumulative risk/hazard for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk/hazard for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.

River Mile  
6-9

River Mile  
6-9 East Bank
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TABLE 10.7
RISK SUMMARY - RME ANGLER (COMBINED CHILD/ADULT)

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Angler LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Child/Adult Combined BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure

Routes Total
Sediment Accessible RM6-9

Surface Sediment TCDD-TEQ 1E-05 1E-05 2E-05
Exposure Medium Total 1E-05 1E-05 2E-05

Sediment Accessible RM6-9East
Surface Sediment TCDD-TEQ 1E-05 2E-05 3E-05

Exposure Medium Total 1E-05 2E-05 3E-05
Tissue RME Mixed Fish SiteWide

4,4'-DDD 3E-06 NA 3E-06
4,4'-DDE 8E-06 NA 8E-06
cis-Chlordane 6E-06 NA 6E-06
Dieldrin 7E-05 NA 7E-05
Gamma-Chlordane 2E-06 NA 2E-06
Heptachlor epoxide 2E-05 NA 2E-05
Hexachlorobenzene 2E-06 NA 2E-06
PCBs (non-DLC) 7E-04 NA 7E-04
PCBs, total 7E-04 NA 7E-04
PCBS-TEQ 6E-04 NA 6E-04
TCDD-TEQ 3E-03 NA 3E-03

Exposure Medium Total (Total PCBs) (a) 4E-03 NA 4E-03
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 4E-03 NA 4E-03

Tissue Crab Sitewide
Arsenic, inorganic 3E-06 NA 3E-06
Heptachlor epoxide 1E-05 NA 1E-05
Dieldrin 2E-05 NA 2E-05
4,4'-DDE 2E-06 NA 2E-06
PCBs (non-DLC) 7E-05 NA 7E-05
PCBs, total 8E-05 NA 8E-05
PCBS-TEQ 2E-04 NA 2E-04
TCDD-TEQ 1E-03 NA 1E-03

Exposure Medium Total (Total PCBs) (a) 1E-03 NA 1E-03
Exposure Medium Total [PCB-TEQ & PCBs (non DLC)] (b) 1E-03 NA 1E-03

Total of Receptor Risks
Accessible Surface Sediment by River Mile, RME Mixed Fish Diet (c)

Total of Receptor Risks
Accessible Surface Sediment by River Mile, Crab Muscle/Hepatopancreas

River Mile Total Cancer Risk River Mile Total Cancer  Risk

River Mile 6-9 River Mile 6-9

Based on Total PCBs (a) 4E-03 Based on Total PCBs (a) 1E-03

Based on PCB-TEQ & PCBs (non DLC) (b) 4E-03 Based on PCB-TEQ & PCBs (non DLC) (b) 1E-03

River Mile 6-9 East Bank River Mile 6-9 East Bank

Based on Total PCBs (a) 4E-03 Based on Total PCBs (a) 1E-03

Based on PCB-TEQ & PCBs (non DLC) (b) 4E-03 Based on PCB-TEQ & PCBs (non DLC) (b) 1E-03
Notes: 
DLC - Dioxin like congener.
NA - Not available/Not Applicable.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
(a) Total cumulative risk for all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(b) Total cumulative risk for all COPCs excluding total PCBs.
(c) RME mixed fish diet assumed to consist of equal fractions (20%) of American eel, white perch, channel catfish, and largemouth bass, and common carp.
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AECOM

Final

July 2017



TABLE 10.8
RISK AND HAZARD SUMMARY - RME SWIMMER YOUNG CHILD

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Accessible RM6-9

Sediment Surface TCDD-TEQ 3E-05 4E-06 3E-05 Reproductive, Developmental 3E+00 4E-01 4E+00
Sediment RM6-9East

TCDD-TEQ 4E-05 6E-06 5E-05 Reproductive, Developmental 5E+00 6E-01 5E+00

Notes: 
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.

Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Page 1 of 1
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TABLE 10.9
RISK AND HAZARD SUMMARY - CTE SWIMMER YOUNG CHILD

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible Surface RM6-9East

Sediment TCDD-TEQ 6E-06 2E-06 7E-06 Reproductive, Developmental 1E+00 3E-01 2E+00

Notes: 
CTE - Central Tendency Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 10.10
RISK AND HAZARD SUMMARY - RME SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Accessible RM6-9

Sediment Surface TCDD-TEQ 3E-05 1E-05 4E-05 Reproductive, Developmental 2E+00 8E-01 2E+00
Sediment RM6-9East

TCDD-TEQ 4E-05 2E-05 6E-05 Reproductive, Developmental 2E+00 1E+00 3E+00

Notes: 
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 10.11
RISK AND HAZARD SUMMARY - CTE SWIMMER ADOLESCENT

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Swimmer LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible Surface RM6-9East

Sediment TCDD-TEQ 5E-06 5E-06 1E-05 Reproductive, Developmental 6E-01 6E-01 1E+00

Notes: 
CTE - Central Tendency Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 10.12
RISK AND HAZARD SUMMARY - RME WADER YOUNG CHILD

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Accessible RM6-9

Sediment Surface TCDD-TEQ 3E-05 4E-06 3E-05 Reproductive, Developmental 3E+00 4E-01 4E+00
Sediment RM6-9East

TCDD-TEQ 4E-05 6E-06 5E-05 Reproductive, Developmental 5E+00 6E-01 5E+00

Notes: 
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 10.13
RISK AND HAZARD SUMMARY - CTE WADER YOUNG CHILD

Scenario Timeframe:  Current/Future CENTRAL TENDENCY EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  1 to <7 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible Surface RM6-9East

Sediment TCDD-TEQ 6E-06 2E-06 7E-06 Reproductive, Developmental 1E+00 3E-01 2E+00

Notes: 
CTE - Central Tendency Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 10.14
RISK AND HAZARD SUMMARY - RME WADER ADOLESCENT

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Wader LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  7 to <19 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Accessible RM6-9

Sediment Surface TCDD-TEQ 3E-05 1E-05 4E-05 Reproductive, Developmental 2E+00 8E-01 2E+00
Sediment RM6-9East

TCDD-TEQ 4E-05 2E-05 6E-05 Reproductive, Developmental 2E+00 1E+00 3E+00

Notes: 
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 10.15
RISK AND HAZARD SUMMARY - RME BOATER OLDER CHILD

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Boater LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  7 to <14 BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Sediment Accessible Surface RM6-9East

Sediment TCDD-TEQ 1E-05 5E-06 1E-05 Reproductive, Developmental 9E-01 4E-01 1E+00

Notes: 
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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TABLE 10.16
RISK AND HAZARD SUMMARY - RME WORKER

Scenario Timeframe:  Current/Future REASONABLE MAXIMUM EXPOSURE
Receptor Population:  Worker LOWER PASSAIC RIVER STUDY AREA
Receptor Age:  Adult BASELINE HUMAN HEALTH RISK ASSESSMENT

Medium Exposure Exposure Potential Chemical

Medium Point of Concern Ingestion Dermal Exposure Primary Ingestion Dermal Exposure 

Routes Total Target Organ(s) Routes Total
Accessible RM6-9

Sediment Surface TCDD-TEQ 5E-05 3E-05 8E-05 Reproductive, Developmental 1E+00 8E-01 2E+00
Sediment RM6-9East

TCDD-TEQ 7E-05 4E-05 1E-04 Reproductive, Developmental 2E+00 1E+00 3E+00

Notes: 
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
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1.0   Introduction 

This appendix presents the derivation of background concentrations for the baseline human health 
risk assessment (BHHRA) for the Lower Passaic River Study Area (LPRSA).  It presents the 
background chemistry data sets identified for surface sediment, surface water, fish tissue, and crab 
tissue, and describes the evaluations performed to identify medium- and constituent-specific 
background concentrations for use in the background evaluation presented in Section 6.5 of the 
BHHRA report. 

Sediment, tissue, and water quality in the LPRSA have been affected by upstream, downstream, and 
Newark Bay sources of historically contaminated sediment, as well as by ongoing storm water 
discharges, sewage overflows, and other permitted discharges. These sources contribute to the 
cumulative exposure of human and ecological receptors in the LPRSA.  Accounting for background 
and reference area information is integral to evaluating risks posed by the release of hazardous 
substances in the LPRSA. USEPA (2002a) notes that a primary objective of Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) risk assessments is to provide 
information on risks that can be effectively addressed through remedial actions. Taking into account 
background and reference area information during the risk assessment process provides a clear 
understanding of risks associated with site releases, as opposed to risks resulting from the presence 
of contaminants that may have migrated into the site, or that may reflect regional conditions related to 
human activities (Judd et al. 2003). USEPA (2002b) defines background as: “Substances or locations 
that are not influenced by the releases from a site and are usually described as naturally occurring or 
anthropogenic: (1) Naturally occurring substances are present in the environment in forms that have 
not been influenced by human activity; (2) Anthropogenic substances are natural and human-made 
substances present in the environment as a result of human activities (not specifically related to the 
CERCLA site in question).” It further defines a background reference area as: “The area where 
background samples are collected for comparison with samples collected on site. The reference area 
should have the same physical, chemical, geological, and biological characteristics as the site being 
investigated, but has not been affected by activities on the site.” Based on these definitions, the most 
appropriate data sets from which to obtain information on background and reference information are 
those collected from areas that have similar characteristics to the environment of the LPRSA, which is 
an urban estuarine system. 

Background data are used in the risk assessment and in setting preliminary remediation goals (PRGs) 
during the Feasibility Study (USEPA 2002a). USEPA (2002a) states, “Specifically, the COPCs 
[chemicals of potential concern] with high background concentrations should be discussed in the risk 
characterization, and if data are available, the contribution of background to site concentrations should 
be distinguished.  COPCs that have both release-related and background-related sources should be 
included in the risk assessment.”  The guidance further states, “The COPCs retained in the 
quantitative risk assessment should include those hazardous substances, pollutants, and 
contaminants with concentrations that exceed risk-based screening levels. The risk characterization 
should include a discussion of elevated background concentrations of COPCs and their contribution to 
site risks. Naturally occurring elements that are not CERCLA hazardous substances, pollutants, and 
contaminants, but exceed risk-based screening levels should be discussed in the risk 
characterization.” 

A technical memorandum (included as Appendix B of the Risk Analysis and Risk Characterization 
(RARC) Plan (Windward and AECOM [in prep]), including text developed by USEPA, details the 
proposed definitions of and approach for developing background and LPRSA reference information.  
The approach used for evaluating background concentrations is based on discussions with USEPA 
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since 2011, directed changes provided by USEPA to the Cooperating Parties Group (CPG) following 
the Agency’s review of the April 13, 2012 version of the RARC Plan, USEPA’s June 28, 2013 
background and reference definitions letter, the August 8, 2013 teleconference call between CPG and 
USEPA representatives, and USEPA’s comments on the draft Baseline Human Health Risk 
Assessment (BHHRA) (USEPA 2015a,b). 
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2.0   Background Data Set 

The background data set for the LPRSA baseline risk assessments is comprised of sediment, 
surface water, and fish and crab tissue chemistry data from comparable freshwater and estuarine 
locations identified by the CPG in concert with USEPA (see Appendix B of RARC Plan (Windward 
and AECOM [in prep]).  The RI/FS included sediment and surface water sampling stations and fish 
tissue samples above Dundee Dam to serve as a source of freshwater background chemistry data. 
In addition, existing sources were queried to identify surface sediment chemistry data, surface water 
chemistry data, and tissue chemistry data from other geographically comparable freshwater and 
estuarine areas (i.e., mid-Atlantic and southern New England). Based on the review of available 
RI/FS and regional sources of data, USEPA selected the following areas to represent background 
conditions for the LPRSA (see Appendix B of RARC Plan (Windward and AECOM [in prep]): 

• Data from the Passaic River above Dundee Dam 

• Data from Jamaica Bay  

• Data from the Mullica River (including Great Bay) 

The available data from these areas that are available and relevant to the BHHRA are discussed 
below and summarized in Table L-1.   

Table L-1 

Summary of Background Chemistry Data 

Area Data set Sampling Event Sampling Period 
Freshwater – Passaic River Above Dundee Dam 

Passaic River 
Above Dundee 

Dam 

Accessible surface 
sediment (2 locations) 

RI/FS 2008 LRC program 
(AECOM, in prep) 

September to October 
2008 

Accessible surface 
sediment (17 locations) 

RI/FS 2012 upstream sediment 
sampling (Windward, in prep-b) November 2012 

All surface sediment 
(46 locations) 

Combined RI/FS 2008 LRC and 
2012 upstream sediment 

sampling 
2008 and 2012 

Surface water 
(10 samples) 

RI/FS 2011-2013 chemical water 
column monitoring (ddms 2013a, 

b, c, d, e) 

August 2011 to June 
2013 

Fish tissue 
(47 fillet samples) 

RI/FS 2012 upstream tissue 
sampling (Windward, in prep-a) October 2012 

Estuarine 

Jamaica Bay 

Fish tissue 
(2 to 5 fillet samples) 

NYSDEC 1993 (NOAA, 2013) October to November 
1993 

Crab tissue 
(2 to10 muscle-only and 
muscle/hepato samples)   

NYSDEC 1993 (NOAA, 2013) 

Harbor Crustacean Collection 
(Litten, 2003) 

October to November 
1993  
Summer 1999 

Notes: 
LRC – low-resolution coring  
NYSDEC – New York State Department of Environmental Conservation  
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2.1 Background Sediment Chemistry Data 
The CPG collected surface sediment samples from a total of 46 locations in the Passaic River above 
Dundee Dam in 2008 and 2012. The samples were collected from a four-mile stretch of the Upper 
Passaic River (UPR) from Dundee Dam up to RM 21.3 (see Figure L-1).  The sediment chemistry 
data collected in this area are representative of potential upstream inputs to the LPRSA, and all 
surface sediment samples collected within the four-mile reach were considered for inclusion in the 
background sediment data set for potential human exposure.  For consistency with the definition of 
accessible surface sediment used in the LPRSA BHHRA, the surface sediment samples located 
under 2.6 feet of overlying water were identified as accessible.0F

1  A total of 19 accessible sediment 
locations were identified above the dam.  The locations of the accessible surface sediment sampling 
locations in the UPR are shown in Figure L-1.  Table L-2 presents a summary of surface sediment 
samples collected in the UPR, along with sample date, depth, and whether identified as accessible.  
Analytical data for the UPR sediment samples can be found in Appendix A.  [Note: tables not 
presented in the text are presented at the end of the appendix].    

The estuarine surface sediment data available from Jamaica Bay/Lower Harbor and Mullica 
River/Great Bay, as summarized in the draft Baseline Ecological Risk Assessment (BERA) 
(Windward [in prep]-c), are included in the BERA benthic reference evaluation; however, these data 
are not included in the background sediment data set for evaluating human health exposures. 

2.2 Background Surface Water Chemistry Data 
As part of the RI/FS Small Volume Chemical Water Column Monitoring Program (AECOM 2012), the 
CPG collected surface water samples from a single location above Dundee Dam. Ten samples were 
collected between August 2011 and June 2013 (the same time period used for the LPRSA BHHRA 
surface water data set).  The location of the background surface water station in the UPR is shown in 
Figure L-1.  Table L-3, below presents a summary of the surface water samples collected in the 
UPR, along with sample date and the results for benzo(a)pyrene.  While benzo(a)pyrene was not 
identified as a potential COC, it has been included in the background evaluation due to its prevalence 
in the UPR.  

Table L-3  

UPR Surface Water Samples 

Sample Location Sampling Date 
Benzo(a)pyrene 

 (µg/L) 
11A-CEA5-T175 8/27/2011 0.0354 
12D-CE05-T175 4/3/2012 0.0186 
12G-CE05-T175 9/5/2012 0.0167 
12H-CE05-T175 12/18/2012 0.0247 
12C-CE12-T175 3/6/2013 0.0828 
12C-CE21-T175 3/15/2013 0.00709 
12C-CE22-T175 3/15/2013 0.00412 
12C-CE13-T175 3/14/2013 0.0697 
12C-CE20-T175 3/14/2013 0.0453 
12C-CE11-T175 3/13/2013 0.064 

  

                                                      

1 Based on gaging data collected at Dundee Dam, the depth of water above the dam can vary several feet over 
the course of the year; a common range (between 25th and 75th percentiles) is about 0.7 feet. 
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2.3 Background Fish and Crab Tissue Chemistry Data 
The CPG collected fish samples above Dundee Dam in October 2012. Only fillet data were 
considered for this background evaluation to be consistent with the approach used for the LPRSA. A 
total of 47 fillet samples from 8 fish species, including American eel, brown bullhead, channel catfish, 
common carp, smallmouth bass, northern pike, white sucker, and white perch, were collected above 
Dundee Dam.  The background tissue sampling locations in the UPR are shown in Figure L-2.  

Regional databases were queried for fish and crab tissue data that are appropriate for comparison to 
the LPRSA. Two to five American eel fillet tissue samples and two to ten blue crab samples (muscle-
only and muscle/hepatopancreas samples) are available from Jamaica Bay (not all samples were 
analyzed for the same suite of analytes). A figure showing the location of the Jamaica Bay tissue 
samples is not available. The background fish and crab tissue chemistry data set are summarized in 
Table L-4.  Table L-5 presents a summary of the UPR fish tissue samples and Jamaica Bay fish and 
crab tissue samples collected, along with sample date and sampling reach.  Analytical data for the 
UPR and Jamaica Bay tissue samples can be found in Appendix A. 

Table L-4 

Summary of Background Tissue Samples 

Sampling Event 
Sampling 

Period Species Tissue Type (a) 
Number of 

Samples (b) 
Freshwater - Passaic River above Dundee Dam   

2012 upstream tissue 
sampling (Windward, in 
prep-a) 

October 
2012 

American eel 
5 fillet individuals,  
5 fillet composites 

10 

Smallmouth 
bass (c) Fillet composite 3 

Brown bullhead Fillet individual 6 

Channel catfish Fillet individual 4 

Common carp Fillet individual 10 

Northern pike Fillet composite 1 

White sucker Fillet individual 5 

White perch Fillet composite 8 
Estuarine – Jamaica Bay 

NYSDEC 1993 (NOAA, 
2013) 

October - 
November 
1993 

American eel Fillet individual 2 to 5 

Blue crab Muscle-only individual 2 to 5 

Summer 1999 Harbor 
Fish Collection (Litten 
2003) 

September 
1999 

Blue crab 
3 muscle-only individuals, 
3 muscle-only composites 

6 

Blue crab Muscle/hepatopancreas 
individual 2 to 10 

Notes: 
(a) Individual and composite samples were treated the same and summarized together. 
(b) When a range of samples are presented, the number of samples varies by chemical. 
(c) Largemouth and smallmouth bass samples were combined for the BHHRA (see Section 3.1.3). 
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3.0   Background Data Evaluation 

This section presents the methodology for evaluating the background data sets, including outlier 
identification and population comparison testing.  

3.1 Outlier Identification 
Potential outliers were identified for potential chemicals of concern (COCs) in surface sediment and 
fish and crab tissue.  The potential COCs were identified in Section 6.4 of the BHHRA.  A summary 
of the potential COCs by receptor and medium is presented in Table L-6 below.   

Table L-6 
 

Potential COCs by Receptor and Medium 
 

      Background data 

Potential COC Receptor Applicable Media Sediment Tissue Surface 
water 

4,4'-DDD Angler fish consumption Fish tissue na X na 

4,4'-DDE Angler fish consumption Fish tissue na X na 
Angler crab consumption Crab tissue na X na 

Arsenic, inorganic Angler crab consumption Crab tissue na nd na 

Benzo(a)pyrenea 
Angler fish consumption Surface sediment, surface 

water, fish tissue X X X 

Angler crab consumption Surface sediment, surface 
water, crab tissue X X X 

cis-Chlordane Angler fish consumption Fish tissue na X na 
cis-Nonachlora Angler fish consumption Fish tissue na X na 

Dieldrin Angler fish consumption Fish tissue na X na 
Angler crab consumption Crab tissue na X na 

Gamma-chlordane Angler fish consumption Fish tissue na X na 

Heptachlor epoxide Angler fish consumption Fish tissue na X na 
Angler crab consumption Crab tissue na X na 

Hexachlorobenzene Angler fish consumption Fish tissue na X na 
Mercury, inorganic Angler fish consumption Fish tissue na X na 
Methyl mercury Angler fish consumption Fish tissue na X na 

Oxychlordanea Angler fish consumption Fish tissue na X na 
Angler crab consumption Crab tissue na nd na 

Total PCBsb Angler fish consumption Surface sediment, fish tissue X X na 
Angler crab consumption Surface sediment, crab tissue  X X na 

PCB-TEQ Angler fish consumption Fish tissue na X na 
Angler crab consumption Crab tissue na X na 

TCDD-TEQ 

Angler fish consumption Surface sediment, fish tissue X X na 
Angler crab consumption Surface sediment, crab tissue X X na 

Boater Surface sediment (RM 6-9 
East Bank) X na na 

Swimmer Surface sediment (RM 6-9 
and RM 6-9 East Bank X na na 

Wader Surface sediment (RM 6-9 
and RM 6-9 East Bank X na na 

Worker Surface sediment (RM 6-9 
and RM 6-9 East Bank X na na 

trans-Nonachlor Angler fish consumption Fish tissue na X na 
Notes: 
COC - chemical of concern 
DDD - Dichlorodiphenyldichloroethane 
DDE - Dichlorodiphenyldichloroethylene 

na - not applicable 
nd - no data PCB – polychlorinated biphenyl 
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin 
TEQ - Toxicity Equivalence. 

 
a These chemicals are not identified as potential COCs, but are included in the background evaluation for informational 
purposes. 
b PCBs is identified as a potential COC for fish and crab tissue but not surface sediment; it is included in the background 
evaluation for surface sediment for informational purposes. 
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Summary statistics including frequency of detection, minimum and maximum detects, and mean 
concentration for each chemical listed in Table L-6 are presented in Tables L-7 through L-10 for 
each of the background data sets (accessible surface sediment, fish tissue, crab tissue, surface 
water).  These tables also indicate whether any background concentrations in sediment, fish, and 
crab tissue were identified as potential outliers, as described below.  Table L-7 presents both the full 
UPR surface sediment data set, as well as the subset of samples identified as accessible surface 
sediment.  It should be noted that the UPR accessible sediment data set was used in the 
background evaluation, to be consistent with the definition of surface sediment used in the LPRSA 
BHHRA.  The full UPR surface sediment data set is included in Table L-7 and the background 
analyses for informational purposes. 

Potential outliers were identified in accordance with the RARC Plan (Windward and AECOM [in 
prep]) and applicable guidance (USEPA 2009).  Outlier concentrations were identified as the 75th 
percentile (i.e., third quartile) plus three times the interquartile range (“3xIQR”) of the data distribution 
based on log-transformed concentrations, including detection limits for non-detected concentrations.  
Some non-detected concentrations were reported as zero (rather than as the detection limit), and for 
the outlier analysis, the zero values were replaced with the lowest non-zero value within the data set 
to determine whether outliers were present. The outlier test was applied only to data sets with five or 
more detected concentrations.   

The use of 3xIQR is an appropriate screen for the identification of potential outliers and is consistent 
with the approach laid out in the RARC Plan, which identified use of 3xIQR to determine outliers in 
Appendix B (Windward and AECOM [in prep]). This approach is also consistent with the 
identification of potential outliers in Section 9.2 of USEPA (2009) guidance, which defines two 
groups of outliers: 

• “data points between 1.5 and 3 times the IQR above the 75th percentile or 
between 1.5 and 3 times the IQR below the 25th percentile, and 

• data points that exceed 3 times the IQR above the 75th percentile or exceed 3 
times the IQR below the 25th percentile.” 

It is commonly understood in the statistical literature (Dawson 2011) that 1.5 times the IQR (1.5xIQR) 
and 3xIQR provide lower and upper thresholds for potential outliers, with mild or near outliers 
identified as data points that fall between 1.5x and 3xIQR, and extreme outliers identified as data 
points in excess of 3xIQR.  USEPA’s 2009 guidance is consistent with the literature regarding the 
identification of outliers. A threshold of 1.5xIQR may unnecessarily remove data that are reflective of 
the natural variability associated with background conditions. However, as an additional analysis, 
potential near or mild outliers have also been identified using 1.5xIQR to evaluate the sensitivity of 
the background data sets to this threshold.  The results of the outlier identification tests are 
summarized in the Table L-11 below. 
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Table L-11 
 

Summary of Potential Outliers 
 

Medium Potential COC 

Potential Extreme 
Outlier 

Concentrations 
(mg/kg) 

Potential Mild   
Outlier 

Concentrations 
(mg/kg) 

UPR All Surface Sediment 
TCDD-TEQ None None 

2,3,7,8-TCDD 3.66E-05 3.66E-05 
Benzo(a)pyrenea None 136 

Total PCBsa None 5.11 

UPR Accessible Surface 
Sediment 

TCDD-TEQ None None 
2,3,7,8-TCDD None None 

Benzo(a)pyrenea None None 
Total PCBsa None None 

UPR Brown Bullhead 

4,4’-DDE None 0.0164 
Dieldrin None 0.0042 

Heptachlor epoxide None 0.002 
Oxychlordanea None 0.002 

UPR White Perch 

4,4’-DDD 0.0399 0.0399 
4,4’-DDE 0.116 0.116 

cis-Chlordane 0.0983 0.0983 
cis-Nonachlora 0.0353 0.0353 

Dieldrin 0.0323 0.0323 
Heptachlor epoxide 0.0135 0.0135 

Oxychlordanea 0.0179 0.0179 
trans-Nonachlor 0.0279 0.0279 

UPR White Sucker 4,4’-DDE None 0.0271 
a These chemicals are not identified as potential COCs, but are included in the background evaluation for informational 
purposes. 

Figures L-3 through L-12 present cumulative frequency plots of these data sets with the extreme 
outlier (i.e., 3xIQR) values identified.   

Figure L-3 presents the cumulative frequency plot for 2,3,7,8-TCDD in the full UPR surface sediment 
data set.  As shown in Table L-7 and Figure L-3, the maximum concentration of 2,3,7,8-TCDD 
(3.66E-05 mg/kg) in the full UPR surface sediment data set was identified as an extreme outlier and 
a mild outlier.  No extreme outliers were identified for BaP or PCBs in the full UPR surface sediment 
data set; however, the maximum concentration of each chemical (136 mg/kg for BaP and 5.1 mg/kg 
for PCBs) was identified as a mild outlier.  Table L-7 identifies the next highest concentrations for 
each chemical after removing the extreme and/or mild outliers.   

No outliers were identified for the accessible surface sediment data sets. 

As shown in Table L-8, the maximum concentration of 4,4’-DDD, 4,4’-DDE, cis-chlordane, cis-
nonachlor, dieldrin, heptachlor epoxide, oxychlordane, and trans-nonachlor in UPR white perch were 
identified as both mild and extreme outliers. The extreme outliers are identified in the cumulative 
frequency plot for each pesticide in white perch (Figures L-4 through Figure L-11).  The maximum 
concentrations of 4,4’-DDE, dieldrin, and heptachlor epoxide in UPR brown bullhead were identified 
as mild outliers, as well as the maximum concentration of 4,4’-DDE in UPR white sucker.  These two 
species are not included in the mixed fish species diet evaluated in the BHHRA, and are included 
here for informational purposes. 
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The maximum concentration of total PCB Aroclors in Jamaica Bay blue crab muscle-only tissue was 
identified as an extreme outlier (Table L-9; Figure L-12). The second highest concentration was also 
identified as a mild outlier.  The results for Aroclor in crab muscle-only tissue are presented for 
informational purposes only; the background risk evaluation used total PCBs (congeners) data for 
crab muscle and hepatopancreas to be consistent with the LPRSA BHHRA. 

Summary statistics for benzo(a)pyrene in surface water are presented in Table L-10. No outliers 
were identified for surface water.  

3.2 Comparison of Site and Background Data Sets 
Statistical tests and graphical evaluations were used to compare the means/medians and ranges of 
a subset of potential COCs for the LPRSA (“site”) and UPR (“background”).  This section presents 
the methods used for the comparisons of site and background data sets and the results for pooled 
fish tissue, crab tissue, and accessible surface sediment. 

3.2.1 Background Comparison Methodology 
Background comparisons were made using statistical tests; boxplots of site and background 
datasets were created for graphical comparisons. The statistical comparisons between LPRSA and 
background media were conducted using USEPA’s ProUCL software, version 5.0 (USEPA 2013a) 
for the COCs listed in Table L-3 with a minimum of eight samples in both the site and background 
datasets based on best professional judgment and USEPA background evaluation guidance 
(USEPA 2002b and 2013b). Decision statistics (e.g., hypotheses test statistics) are not considered 
reliable with a small dataset (i.e., less than 8 samples) (USEPA 2013b). However, although it is not 
recommended, ProUCL will compute decision statistics for as low as 5 samples and will provide 
warnings about the potential deficiencies associated with the dataset. Where minimum data needs 
are not met, a background evaluation was conducted by direct comparison of the range of 
concentrations from the background and site datasets using boxplots. 

A two-sample hypothesis test was conducted to compare the mean1F

2 of site and background 
datasets. This test evaluated if the mean of LPRSA data is greater than or equal to the mean of 
background data, and the null hypothesis (HO) and alternative hypothesis (HA) of this test are: 

HO = Mean of LPRSA Media >= Background Media  

HA = Mean of LPRSA Media < Background Media 

If the p-value of the two-sample hypothesis test is greater than the alpha (0.05), then the null 
hypothesis is not rejected and it was concluded that site concentrations are greater than background. 
If the p-value is less than alpha (0.05), then the null hypothesis is rejected and the alternative 
hypothesis is accepted: site concentrations are less than background. 

The second test was conducted to determine if the LPRSA mean is equal to the background mean, 
and the null hypothesis (HO) and alternative hypothesis (HA) of this test are: 

HO = Mean of LPRSA Media = Background Media  

HA = Mean of LPRSA Media < or > Background Media 

If the p-value of the two-sample hypothesis test is greater than the alpha (0.05), then the null 
hypothesis is not rejected and it was concluded that site and background concentrations are similar. 
                                                      

2 For nonparametric two-sample hypothesis tests, the median is used to test the null hypothesis. 
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If the p-value is less than alpha (0.05), then the null hypothesis is rejected and the alternative 
hypothesis is accepted: site and background concentrations are not similar. 

The statistical tests selected were determined by the distributions of the site and background data 
sets. The normality of the distributions was determined using Goodness-of-Fit Statistics (Shapiro-
Wilk test, significance level 0.05) in ProUCL 5.0. If both data sets are normally distributed, then a t-
test was selected. If either data set is not normal, then a non-parametric test (Wilcoxon-Mann-
Whitney [WMW] or Gehan) was selected. The WMW test was selected in cases of datasets including 
all detected samples (with not normal distributions), or in cases of datasets with non-detected 
concentrations where the detection limits are equal. The Gehan test was selected in the case of a 
dataset that includes non-detected samples with unequal detection limits. 

3.2.2 Background Comparison Results 
The following sections present the background comparison results for accessible surface sediment, 
pooled fish tissue, and crab tissue.  

3.2.2.1 Accessible surface sediment population comparisons 

Statistical comparisons of the single potential COC in accessible surface sediment (dioxin) are 
presented in Table L-12.  Total PCBs are also included in the sediment population comparisons to 
provide information on one of the key COCs for tissue (PCBs is not a potential COC for sediment). 
Additionally, benzo(a)pyrene, which is not a potential COC for sediment, is included due to its 
prevalence in UPR sediment.  Graphical comparisons of each of these chemicals are presented in 
cumulative frequency plots in Figure L-13 through Figure L-16 and in boxplots in Figure L-17.  The 
mean and range of concentrations for TCDD TEQ (and 2,3,7,8-TCDD) and total PCBs in LPRSA 
accessible surface sediment are greater than UPR means and ranges. The mean concentration of 
benzo(a)pyrene in LPRSA accessible surface sediment is significantly lower than the UPR mean 
concentration. As illustrated in Figures L-13 and L-17, the high end of the UPR range of 
benzo(a)pyrene concentrations exceeds the LPRSA range. 

Based on the results of the population comparisons for accessible surface sediment, the levels of 
PCBs and dioxin in the LPRSA and UPR are not similar, and means and ranges of both are higher in 
the LPRSA.  For benzo(a)pyrene, however, the UPR mean and range are greater than in the 
LPRSA.   

3.2.2.2 Pooled fish tissue population comparisons 

The fish species tissue data sets were pooled to provide adequate sample size (n=35 for UPR 2F

3 and 
n=80 for LPRSA) for statistical comparisons.  The relative proportion of samples for each of the five 
species to the total sample size is similar for the UPR and LPRSA data sets3F

4, which supports a 
pooled approach.  The subset of potential COCs evaluated for pooled fish tissue are TCDD-TEQ 
(and 2,3,7,8-TCDD), total PCBs, dieldrin, heptachlor epoxide, and methyl mercury.  Statistical 
comparisons of the five potential COCs in pooled fish tissue are presented in Table L-13. Graphical 
comparisons include boxplots per species for key COCs in fish tissue (total PCBs, TCDD-TEQ, 
dieldrin, and methyl mercury) in Figures L-18 to L-21 and for pooled tissue in Figure L-22.   

                                                      

3 The Jamaica Bay American eel data were not included in the eel data set used for the background risk 
evaluation, because of the limited number of analytes, the age of the data (circa 1993), and the availability of 
current UPR eel fillet data (n = 10 samples). 

4 The relative proportions are as follows: American eel = 40% (LPRSA) and 29% (UPR), channel catfish = 14% 
(LPRSA) and 11% (UPR), common carp = 15% (LPRSA) and 29% (UPR), largemouth/smallmouth bass = 8% 
(LPRSA) and 9% (UPR), and white perch = 24% (LPRSA) and 23% (UPR).   
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Based on the two sample hypothesis tests, the pooled site and background means are similar for 
dieldrin, heptachlor epoxide, methyl mercury, and total PCBs.  The ranges for site and background 
were also found to be similar for methyl mercury.  The upper end of the background range exceeds 
the upper end of the site range for dieldrin and heptachlor epoxide.  The upper end of the site range 
exceeds the upper end of the background range for total PCBs, however, as previously noted, the 
pooled site and background tissue means for total PCBs are similar.  For TCDD-TEQ and 2,3,7,8-
TCDD in pooled fish tissue, both the site means and ranges are not similar to, but greater than, the 
background means and ranges.   

Based on the results of these evaluations, the means of dieldrin, heptachlor epoxide, methyl mercury 
and total PCBs in UPR fish are statistically similar to the means in LPRSA fish.  In addition, for 
methyl mercury and the pesticides, the UPR range is similar to or greater than the LPRSA range.  
These results suggest that the two fish populations are comparable for methyl mercury, dieldrin, and 
heptachlor epoxide.  The results also suggest that the means of the two populations are comparable 
for total PCBs; however, the range of concentrations is higher in the LPRSA than in the UPR.  
Finally, the results of the evaluations for TCDD-TEQ and 2,3,7,8-TCDD suggest that the two 
populations are not comparable for this potential COC, and the means and range of concentrations 
are higher in the LPRSA than in the UPR. 

3.2.2.3 Crab muscle and hepatopancreas tissue population comparisons 

Statistical and graphical comparisons of four potential COCs in blue crab muscle and 
hepatopancreas tissue data are presented in Table L-14 and Figure L-23. Insufficient data are 
available for methyl mercury in Jamaica Bay crab muscle and hepatopancreas tissue (n=2).  LPRSA 
means and ranges of concentrations of TCDD-TEQ (and 2,3,7,8-TCDD), dieldrin, heptachlor 
epoxide, and total PCBs (both Aroclors and congeners) are greater than Jamaica Bay means and 
ranges. 
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4.0   Exposure Point Concentrations for Background Risk 
Evaluation 

As described in Section 6.5 of the BHHRA, the background risk evaluation entailed comparing 
risks/hazards in the LPRSA and background areas.  Risk calculations were performed using 
Reasonable Maximum Exposure (RME) assumptions provided by USEPA for the LPRSA BHHRA 
(USEPA 2012a).  Exposure point concentrations (EPCs) were calculated for the background 
accessible surface sediment, fish tissue, and crab tissue data sets using the same approach used to 
calculate the LPRSA EPCs (ProUCL software).  The calculation of background EPCs was performed 
after removing results identified as extreme outliers (i.e., 3xIQR outliers) for the potential COCs as 
discussed in Section 3, to ensure that the resulting data set is representative of potential background 
conditions.  The EPC is the lower of the upper confidence limit (UCL) and maximum detected 
concentration for data sets with at least 5 detected samples; for data sets with fewer than 5 samples 
or 5 detects, the EPC is the maximum concentration. 

The EPCs for the five species of fish included in the RME mixed fish diet (white perch, American 
eel4F

5, channel catfish, smallmouth bass, and common carp) are presented in Tables L-15 through L-
19.  Table L-20 presents the EPCs for the RME mixed fish diet, which is calculated for each COPC 
by the taking the average of the five species EPCs.  Tables L-21, L-22, and L-23 present summary 
statistics for three additional species with UPR fillet data (northern pike, white sucker, and bullhead).  
These species were not evaluated in the background risk calculations, but are included for 
informational purposes.  Table L-24 presents the EPCs for Jamaica Bay crab muscle and 
hepatopancreas tissue used in the background risk calculations.  The analytes included in the 
Jamaica Bay crab data set are limited, but data for key COCs (e.g., TCDD-TEQ, total PCBs 
(congeners) and some pesticides) are available. Table L-25 presents the EPCs for UPR accessible 
surface sediment.   

The COPC- and medium-specific risks calculated for the LPRSA and for background are presented 
in Tables L-26 through L-28 for mixed fish diet, crab muscle and hepatopancreas, and accessible 
surface sediment, respectively.  The approach and results of the background risk characterization 
are discussed in Section 6.5 of the BHHRA report.

                                                      

5 The Jamaica Bay American eel data were not included in the eel data set used for the background risk 
evaluation, because of the limited number of analytes, the age of the data (circa 1993), and the availability of 
current UPR eel fillet data (n = 10 samples). 
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TABLE L-2
UPPER PASSAIC RIVER SURFACE SEDIMENT SAMPLES AND OVERLYING WATER DEPTHS
LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

Sample Location Sample Date
Included in Accessible Sediment 

Data Set?
08A-098-C1 10/1/2008 2.375 (a) Yes
08A-099-C1 10/1/2008 8.525 (b) No
08A-100-C1 9/30/2008 3.3 (c) No
08A-101-C1 10/2/2008 4.775 (d) No
08A-103-C1 9/29/2008 8.1 (e) No
08A-104-C1 9/29/2008 1.925 (f) Yes
UPRT18A 11/26/2012 1.1 (g) Yes
UPRT18B 11/26/2012 5.9 No
UPRT18C 11/26/2012 7.9 No
UPRT18D 11/26/2012 1.9 Yes
UPRT18E 11/26/2012 7 No
UPRT18F 11/26/2012 1.3 Yes
UPRT18G 11/26/2012 6.8 No
UPRT18H 11/12/2012 3.7 No
UPRT18I 11/12/2012 5.6 No
UPRT18J 11/12/2012 1 (g) Yes
UPRT18K 11/12/2012 0.8 Yes
UPRT19A 11/26/2012 0.4 Yes
UPRT19B 11/26/2012 7.3 No
UPRT19C 11/26/2012 2.5 Yes
UPRT19D 11/26/2012 13.7 No
UPRT19E 11/26/2012 1.2 Yes
UPRT19F 11/27/2012 2.1 Yes
UPRT19G 11/27/2012 8.7 No
UPRT19H 11/27/2012 4.9 No
UPRT19I 11/27/2012 3.2 No
UPRT19J 11/13/2012 3.8 No
UPRT19K 11/13/2012 1 Yes
UPRT19L 11/13/2012 2.5 Yes
UPRT19M 11/13/2012 5.5 No
UPRT20A 11/13/2012 9.9 No
UPRT20B 11/13/2012 2.6 Yes
UPRT20C 11/14/2012 2.4 Yes
UPRT20D 11/14/2012 5.1 No
UPRT20E 11/14/2012 2.2 Yes
UPRT20F 11/14/2012 5.7 No
UPRT20G 11/14/2012 3 No
UPRT21A 11/14/2012 6.4 No
UPRT21B 11/15/2012 2.3 Yes
UPRT21C 11/15/2012 2.4 Yes
UPRT21D 11/15/2012 2.8 No
UPRT21E 11/15/2012 4 No
UPRT21F 11/15/2012 1.7 Yes
UPRT21G 11/15/2012 5.2 No
UPRT22A 11/16/2012 2.7 No
UPRT22B 11/16/2012 3.3 No

Notes:
(a) Average of samples 08A-098-C1, 08A-098-C2, 08A-098-G1, 08A-098-G3
(b) Average of samples 08A-099-C1, 08A-099-C2, 08A-099-G2, 08A-099-G3
(c) Average of samples 08A-100-C1, 08A-100-C2, 08A-100-G1,08A-100-G2, 08A-100-G3
(d) Average of samples 08A-101-C1, 08A-101-C2, 08A-101-G1, 08A-101-G2
(e) Average of samples 08A-103-C1, 08A-103-C2, 08A-103-G1, 08A-103-G2
(f) Average of samples 08A-104-C1, 08A-104-C2, 08A-104-G1, 08A-104-G2
(g) Average of parent and field duplicate (UPRT18A and UPRT18J).

Overlying Water Depth 
(ft)
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TABLE L-5
UPPER PASSAIC RIVER FISH TISSUE SAMPLES AND JAMAICA BAY CRAB AND FISH TISSUE SAMPLES
LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

Species Sample Sample Date River mile

Upper Passaic River
UPR09-ARFT-COMP01 10/19/2012 17.4 - 19.5
UPR09-ARFT-COMP02 10/17/2012 17.4 - 19.5
UPR09-ARFT-COMP03 10/17/2012 17.4 - 19.5
UPR09-ARFT-COMP04 10/17/2012 17.4 - 19.5
UPR09-ARFT-IND008 10/16/2012 17.4 - 19.5
UPR10-ARFT-COMP05 10/18/2012 19.5 - 21.5
UPR10-ARFT-IND002 10/9/2012 19.5 - 21.5
UPR10-ARFT-IND006 10/12/2012 19.5 - 21.5
UPR10-ARFT-IND007 10/15/2012 19.5 - 21.5
UPR10-ARFT-IND026 10/18/2012 19.5 - 21.5
UPR09-ANFT-IND013 10/10/2012 17.4 - 19.5
UPR09-ANFT-IND044 10/16/2012 17.4 - 19.5
UPR09-ANFT-IND061 10/18/2012 17.4 - 19.5
UPR10-ANFT-IND007 10/9/2012 19.5 - 21.5
UPR10-ANFT-IND058 10/17/2012 19.5 - 21.5
UPR10-ANFT-IND066 10/18/2012 19.5 - 21.5
UPR09-IPFT-IND004 10/18/2012 17.4 - 19.5
UPR10-IPFT-IND001 10/10/2012 19.5 - 21.5
UPR10-IPFT-IND002 10/10/2012 19.5 - 21.5
UPR10-IPFT-IND003 10/12/2012 19.5 - 21.5
UPR09-CCFT-IND002 10/9/2012 17.4 - 19.5
UPR09-CCFT-IND008 10/9/2012 17.4 - 19.5
UPR09-CCFT-IND009 10/9/2012 17.4 - 19.5
UPR09-CCFT-IND011 10/9/2012 17.4 - 19.5
UPR09-CCFT-IND012 10/9/2012 17.4 - 19.5
UPR09-CCFT-IND014 10/9/2012 17.4 - 19.5
UPR09-CCFT-IND018 10/9/2012 17.4 - 19.5
UPR10-CCFT-IND028 10/10/2012 19.5 - 21.5
UPR10-CCFT-IND029 10/10/2012 19.5 - 21.5
UPR10-CCFT-IND030 10/10/2012 19.5 - 21.5

Northern Pike UPRX-ELFT-COMP01 10/9/2012
UPR09-MDFT-COMP01 10/17/2012 17.4 - 19.5
UPR09-MDFT-COMP02 10/17/2012 17.4 - 19.5
UPR09-MDFT-COMP03 10/17/2012 17.4 - 19.5
UPR09-MAFT-COMP01 10/10/2012 17.4 - 19.5
UPR09-MAFT-COMP02 10/9/2012 17.4 - 19.5
UPR09-MAFT-COMP03 10/9/2012 17.4 - 19.5
UPR09-MAFT-COMP04 10/9/2012 17.4 - 19.5
UPR09-MAFT-COMP05 10/9/2012 17.4 - 19.5
UPR09-MAFT-COMP06 10/9/2012 17.4 - 19.5
UPR09-MAFT-COMP07 10/9/2012 17.4 - 19.5
UPR10-MAFT-COMP08 10/9/2012 19.5 - 21.5
UPR09-WSFT-IND010 10/9/2012 17.4 - 19.5
UPR09-WSFT-IND032 10/10/2012 17.4 - 19.5
UPR09-WSFT-IND037 10/10/2012 17.4 - 19.5
UPR10-WSFT-IND022 10/9/2012 19.5 - 21.5
UPR10-WSFT-IND028 10/9/2012 19.5 - 21.5

American eela 

Channel catfisha

Common carpa

Brown Bullhead

Smallmouth bassa

White percha

White sucker

19.5 - 21.5
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TABLE L-5
UPPER PASSAIC RIVER FISH TISSUE SAMPLES AND JAMAICA BAY CRAB AND FISH TISSUE SAMPLES
LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

Species Sample Sample Date River mile

Jamaica Bay
2400_31_NY103_125993 11/20/1993 NA
2400_31_NY103_125991 11/20/1993 NA
2400_31_NY103_125992 11/20/1993 NA
2400_31_NY103_125994 11/20/1993 NA
2400_31_NY103_125995 11/20/1993 NA
2400_31_NY102_125446-M 10/25/1993 NA
2400_31_NY102_125447-M 10/25/1993 NA
2400_31_NY102_125448-M 10/25/1993 NA
2400_31_NY102_125801-M 10/25/1993 NA
2DMR00810 8/20/1999 NA
2DMR00824 8/20/1999 NA
2DMR00925 6/1/1999 NA
2DMR01337 6/1/1999 NA
2DMR01338 6/1/1999 NA
2DMR01353 6/1/1999 NA
2DMR00805 8/20/1999 NA
2DMR00806 8/20/1999 NA
2DMR00815 8/20/1999 NA
2DMR00816 8/20/1999 NA
2DMR00819 8/20/1999 NA
2DMR00820 8/20/1999 NA
2DMR01008 9/29/1999 NA
2DMR01009 9/29/1999 NA
2DMR01010 9/29/1999 NA
2DMR01011 9/29/1999 NA

Notes:
NA - Not available.
a - Species included in mixed fish diet EPC for background risk calculations.
b - Data for crab muscle & hepatopancreas included in background risk calculations.

American eel

Blue crab - muscle and 
hepatopancreasb

Blue crab - muscle only
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TABLE L-7
SUMMARY STATISTICS AND OUTLIER IDENTIFICATION FOR POTENTIAL COCs IN BACKGROUND (UPR) SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Outlier - Outlier - 
Potential COC FOD Min Mean Max 3xIQR (b) 1.5xIQR (b)
Above Dundee Dam - Accessible Surface Sediment
Benzo(a)pyrene 19:19 0.95 9.25 53 None -- None --
Total PCBs (d) 19:19 0.0113 0.24 0.804 None -- None --
2,3,7,8-TCDD 14:19 1.25E-07 6.43E-07 1.63E-06 None -- None --
TCDD-TEQ 19:19 9.95E-07 1.12E-05 5.48E-05 None -- None --
Above Dundee Dam - All Surface Sediment
Benzo(a)pyrene 46:46 0.10 11.81 136 None -- Yes (e) 74.5
Total PCBs (d) 46:46 0.0081 0.26 5.110 None -- Yes (e) 0.804
2,3,7,8-TCDD 32:46 9.43E-08 1.69E-06 3.66E-05 Yes (e) 1.85E-06 Yes (e) 1.85E-06
TCDD-TEQ 46:46 4.76E-07 1.23E-05 1.46E-04 None -- None --
Notes:

COC - Chemical of concern in LPRSA.
FOD - Frequency of detection.
IQR - Interquartile range.
UPR - Upper Passaic River.
All concentration units are mg/kg. 
(a) Detected concentrations unless otherwise indicated.
(b) Potential outliers determined based on three times the IQR plus the third quartile (3xIQR) (extreme outlier) or 1.5 times the IQR

plus the third quartile (1.5xIQR) (mild outlier).
(c) The maximum concentration following the removal of potential outliers as determined by 3xIQR or 1.5xIQR.
(d) Not a potential COC for accessible surface sediment, but included in background outlier analysis and statistical comparison for

informational purposes.
(e) The maximum concentration was identified as a potential outlier.

Concentration (a)
Max minus 

3xIQR 
outlier(s) (c)

Max minus 
1.5xIQR 

outlier(s) (c)

(d)

(d)
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TABLE L-8
SUMMARY STATISTICS AND OUTLIER IDENTIFICATION FOR POTENTIAL COCs IN BACKGROUND (UPR AND JAMAICA BAY) FISH TISSUE
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Outlier - Outlier -
Potential COC Species FOD Min Mean Max 3xIQR (b) 1.5xIQR (b)
Above Dundee Dam

American eel 10:10 0.021 0.0661 0.0922 None -- None --
Brown bullhead 6:6 0.00211 0.00377 0.0052 None -- None --
Channel catfish 4:4 0.010 0.0185 0.0254 na (d) -- na (d) --
Common carp 10:10 0.019 0.0514 0.104 None -- None --
White perch 7:8 0.005 0.0111 0.0399 Yes (e) 0.0079 Yes (e) L-8
White sucker 4:5 0.0026 0.00738 0.0114 na(d) -- na(d) --
American eel 10:10 0.067 0.157 0.249 None -- None --

Brown bullhead 6:6 0.00749 0.0114 0.0164 None -- Yes (e) 0.0123
Channel catfish 4:4 0.049 0.124 0.211 na (d) -- na (d) --
Common carp 10:10 0.040 0.0826 0.134 None -- None --
Northern pike 1:1 0.0462 na 0.0462 na (d) -- na (d) --

Smallmouth bass 3:3 0.010 0.012 0.014 na (d) -- na (d) --
White perch 8:8 0.0133 0.0324 0.116 Yes (e) 0.0261 Yes (e) 0.0261
White sucker 5:5 0.0062 0.0144 0.0271 None -- Yes (e) 0.0149
American eel 0:10 6.90E-05 (f) na 3.80E-04 (f) na (d) -- na (d) --
White perch 0:8 2.5E-04 (f) na 6.90E-04 (f) na (d) -- na (d) --
American eel 10:10 0.027 0.0906 0.122 None -- None --

Brown bullhead 5:6 0.00484 0.00808 0.0128 None -- None --
Channel catfish 4:4 0.014 0.046 0.0817 na (d) -- na (d) --
Common carp 10:10 0.034 0.0757 0.151 None -- None --
Northern pike 1:1 0.0229 na 0.0229 na (d) -- na (d) --
White perch 8:8 0.0127 0.0271 0.0983 Yes (e) 0.0243 Yes (e) 0.0243
White sucker 5:5 0.0056 0.0176 0.0321 None -- None --
American eel 10:10 0.001 0.0435 0.0695 None -- None --

Brown bullhead 6:6 0.00207 0.00243 0.003 None -- None --
Channel catfish 4:4 0.005 0.0186 0.028 na (d) -- na (d) --
Common carp 10:10 0.010 0.0239 0.0438 None -- None --
White perch 8:8 0.004 0.00935 0.0353 Yes (e) 0.008 Yes (e) 0.008
American eel 10:10 0.037 0.0737 0.102 None -- None --

Brown bullhead 6:6 0.00123 0.00255 0.0042 None -- Yes (e) 0.00296
Channel catfish 4:4 0.003 0.00935 0.0151 na (d) -- na (d) --
Common carp 10:10 0.009 0.022 0.0428 None -- None --
Northern pike 1:1 0.0086 na 0.0086 na (d) -- na (d) --

Smallmouth bass 3:3 0.003 0.003 0.003 na (d) -- na (d) --
White perch 8:8 0.0045 0.0089 0.0323 Yes (e) 0.0086 Yes (e) 0.0086
White sucker 5:5 0.0018 0.00722 0.0136 None -- None --
American eel 10:10 0.019 0.0316 0.0454 None -- None --

Brown bullhead 6:6 0.00053 0.00117 0.002 None -- Yes (e) 0.00137
Channel catfish 4:4 0.001 0.00462 0.00801 na (d) -- na (d) --
Northern pike 1:1 0.0036 na 0.0036 na (d) -- na (d) --

Smallmouth bass 3:3 0.001 0.001 0.001 na (d) -- na (d) --
White perch 8:8 0.0017 0.00363 0.0135 Yes (e) 0.0037 Yes (e) 0.0037
White sucker 5:5 0.00056 0.0026 0.0052 None -- None --
Common carp 10:10 0.004 0.00944 0.0171 None -- None --
American eel 0:10 3.92 (f) na 3.97 (f) na -- na --

Brown bullhead 0:6 3.94 (f) na 4 (f) na -- na --
Channel catfish 0:4 3.96 (f) na 4 (f) na (d) -- na (d) --

White perch 0:8 3.92 (f) na 4 (f) na (d) -- na (d) --
Common carp 0:10 3.94 (f) na 4 (f) na (d) -- na (d) --

Hexachlorobenzene

Max minus 
3xIQR 

outlier(s) (c)

Max minus 
1.5xIQR 

outlier(s) (c)

Benzo(a)pyrene (i)

Heptachlor epoxide

Concentration (a)

4,4'-DDD

4,4'-DDE

cis-Chlordane

Dieldrin

cis-Nonachlor (i)
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TABLE L-8
SUMMARY STATISTICS AND OUTLIER IDENTIFICATION FOR POTENTIAL COCs IN BACKGROUND (UPR AND JAMAICA BAY) FISH TISSUE
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Outlier - Outlier -
Potential COC Species FOD Min Mean Max 3xIQR (b) 1.5xIQR (b)
Above Dundee Dam

Max minus 
3xIQR 

outlier(s) (c)

Max minus 
1.5xIQR 

outlier(s) (c)
Concentration (a)

American eel 10:10 0.036 0.075 0.098 None -- None --
Brown bullhead 4:6 0.006 0.0164 0.027 None -- None --
Channel catfish 3:4 0.003 0.015 0.035 na (d) -- na (d) --
Common carp 4:10 0.005 0.015 0.032 na (d) -- na (d) --
Northern pike 1:1 0.063 na 0.063 na (d) -- na (d) --

Smallmouth bass 3:3 0.078 0.099 0.13 na (d) -- na (d) --
White perch 7:8 0.005 0.021 0.044 None -- None --
White sucker 5:5 0.0016 0.0156 0.034 None -- None --
American eel 10:10 0.162 0.252 0.345 None -- None --

Brown bullhead 6:6 0.0565 0.155 0.294 None -- None --
Channel catfish 4:4 0.203 0.513 0.998 na (d) -- na (d) --
Common carp 10:10 0.107 0.154 0.198 None -- None --
Northern pike 1:1 0.431 na 0.431 na (d) -- na (d) --

Smallmouth bass 3:3 0.175 0.189 0.202 na (d) -- na (d) --
White perch 8:8 0.17 0.321 0.563 None -- None --
White sucker 5:5 0.0699 0.136 0.321 None -- None --
American eel 10:10 0.017 0.0531 0.1 None -- None --

Brown bullhead 6:6 0.000691 0.00123 0.002 None -- Yes (e) 0.00127
Channel catfish 4:4 0.003 0.0109 0.0177 na (d) -- na (d) --
Common carp 10:10 0.003 0.0113 0.0191 None -- None --
White perch 8:8 0.002 0.00493 0.0179 Yes (e) 0.0042 Yes (e) 0.0042
American eel 10:10 0.556 1.08 2.07 None -- None --

Brown bullhead 6:6 0.009 0.0559 0.123 None -- None --
Channel catfish 4:4 0.285 0.558 0.791 na (d) -- na (d) --
Common carp 10:10 0.489 0.992 2.03 None -- None --
Northern pike 1:1 0.302 na 0.302 na (d) -- na (d) --

Smallmouth bass 3:3 0.060 0.081 0.098 na (d) -- na (d) --
White perch 8:8 0.0298 0.0808 0.19 None -- None --
White sucker 5:5 0.0691 0.153 0.221 None -- None --
American eel 10:10 7.57E-06 1.18E-05 1.92E-05 None -- None --

Brown bullhead 6:6 1.52E-07 7.60E-07 1.43E-06 None -- None --
Channel catfish 4:4 4.83E-06 1.01E-05 1.32E-05 na (d) -- na (d) --
Common carp 10:10 5.63E-06 1.22E-05 2.65E-05 None -- None --
Northern pike 1:1 5.68E-06 na 5.68E-06 na (d) -- na (d) --

Smallmouth bass 3:3 7.39E-07 9.54E-07 1.19E-06 na (d) -- na (d) --
White perch 8:8 4.53E-07 9.75E-07 1.59E-06 None -- None --
White sucker 5:5 1.21E-06 2.00E-06 2.95E-06 None -- None --
American eel 10:10 4.97E-07 1.25E-06 2.23E-06 None -- None --

Brown bullhead 3:6 3.25E-08 1.65E-07 3.53E-07 na (d) -- na (d) --
Channel catfish 4:4 1.23E-06 2.11E-06 3.39E-06 na (d) -- na (d) --
Common carp 10:10 1.20E-06 2.73E-06 5.03E-06 None -- None --
Northern pike 1:1 8.24E-07 na 8.24E-07 na (d) -- na (d) --

Smallmouth bass 3:3 1.04E-08 1.87E-08 3.30E-08 na (d) -- na (d) --
White perch 8:8 4.44E-08 1.76E-07 3.38E-07 None -- None --
White sucker 5:5 1.24E-07 3.61E-07 5.45E-07 None -- None --

Oxychlordane (i)

TCDD-TEQ

Mercury, inorganic

Methyl mercury

PCBs, Total

PCB-TEQ
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TABLE L-8
SUMMARY STATISTICS AND OUTLIER IDENTIFICATION FOR POTENTIAL COCs IN BACKGROUND (UPR AND JAMAICA BAY) FISH TISSUE
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Outlier - Outlier -
Potential COC Species FOD Min Mean Max 3xIQR (b) 1.5xIQR (b)
Above Dundee Dam

Max minus 
3xIQR 

outlier(s) (c)

Max minus 
1.5xIQR 

outlier(s) (c)
Concentration (a)

American eel 10:10 0.012 0.0233 0.0357 None -- None --
Brown bullhead 6:6 0.00163 0.00368 0.0063 None -- None --
Channel catfish 4:4 0.006 0.0179 0.0374 na (d) -- na (d) --
Common carp 10:10 0.015 0.0357 0.0766 None -- None --
White perch 8:8 0.003 0.00676 0.0279 Yes (e) 0.006 Yes (e) 0.006

Jamaica Bay
4,4'-DDD (g) 5:5 0.04 0.068 0.1 None -- None --
4,4'-DDE (g) 5:5 0.04 0.068 0.1 None -- None --
cis-Chlordane (h) 5:5 0.05 0.076 0.12 None -- None --
Dieldrin 5:5 0.01 0.018 0.03 None -- None --
Gamma-chlordane (h) 5:5 0.05 0.076 0.12 None -- None --
Heptachlor epoxide 4:5 0.01 0.01 0.01 na (d) -- na (d) --
Mercury, inorganic 2:5 0.1 0.11 0.12 na (d) -- na (d) --
Total PCB Aroclors 5:5 0.2 0.36 0.46 None -- None --
TCDD-TEQ 2:2 6.20E-07 1.66E-06 2.70E-06 na (d) -- na (d) --
Notes:

COC - Chemical of concern in LPRSA.
FOD - Frequency of detection.
IQR - Interquartile range.
UPR - Upper Passaic River.
na - not applicable
All concentration units are mg/kg. 
(a) Detected concentrations unless otherwise indicated.
(b) Outliers determined based on three times the IQR plus the third quartile (3xIQR) or 1.5 times the IQR plus the third quartile (1.5xIQR).
(c) The maximum concentration following the removal of outliers determined by 3xIQR or 1.5xIQR.
(d) Less than five detected concentrations are available; therefore, the outlier analysis was not applicable.
(e) The maximum concentration was identified as an outlier. 
(f) All concentrations were reported as non-detected; the values presented are the minimum and maximum reporting limits.
(g) Total DDx used as a surrogate.
(h) Total chlordane used as a surrogate.
(i) Not a potential COC; included for informational purposes.

American eel

trans-Nonachlor
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TABLE L-9
SUMMARY STATISTICS AND OUTLIER IDENTIFICATION FOR POTENTIAL COCs IN BACKGROUND (JAMAICA BAY) CRAB TISSUE
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Outlier - Outlier -
Potential COC Tissue type FOD Min Mean Max 3xIQR (b) 1.5xIQR (b)
Jamaica Bay
4,4'-DDE (d) Blue crab - muscle and hepatopancreas 10:10 7.20E-03 1.14E-02 2.10E-02 None -- None --

Blue crab - muscle only (j) 5:5 1.14E+00 2.20E+00 2.90E+00 None -- None --
Blue crab - muscle and hepatopancreas nd nd nd nd nd -- nd --

Blue crab - muscle only (j) 0:6 1.5E-03 (e) -- 4.0E-03 (e) na (f) -- na (f) --
Blue crab - muscle and hepatopancreas 0:6 8.4E-04 (e) -- 2.6E-03 (e) na (f) -- na (f) --

Blue crab - muscle only (j) 5:10 3.03E-04 6.65E-04 1.59E-03 None -- None --
Blue crab - muscle and hepatopancreas 10:10 8.75E-04 4.65E-03 1.13E-02 None -- None --

Blue crab - muscle only (j) 1:10 2.67E-04 2.67E-04 2.67E-04 na (f) -- na (f) --
Blue crab - muscle and hepatopancreas 8:10 1.41E-03 2.72E-03 4.65E-03 None -- None --

Blue crab - muscle only (j) 3:3 8.92E-02 1.25E-01 1.45E-01 na (f) -- na (f) --
Blue crab - muscle and hepatopancreas 2:2 4.39E-02 4.67E-02 4.95E-02 na (f) -- na (f) --

Oxychlordane (k) Blue crab - muscle and hepatopancreas nd nd nd nd nd -- nd --
Blue crab - muscle only (j) 6:6 4.80E-07 1.23E-06 1.80E-06 None -- None --

Blue crab - muscle and hepatopancreas 10:10 4.20E-06 8.02E-06 1.40E-05 None -- None --
Blue crab - muscle only (j) 6:10 1.80E-02 4.47E-02 9.20E-02 Yes (h) 0.06 Yes (i) 0.041

Blue crab - muscle and hepatopancreas 10:10 8.40E-02 1.35E-01 1.90E-01 None -- None --
Blue crab - muscle only (j) 3:6 1.00E-02 2.83E-02 6.50E-02 None -- None --

Blue crab - muscle and hepatopancreas 10:10 5.90E-02 9.69E-02 1.60E-01 None -- None --
Blue crab - muscle only (j) 7:8 5.10E-10 2.26E-06 6.80E-06 None -- None --

Blue crab - muscle and hepatopancreas 6:6 9.10E-07 3.40E-06 4.80E-06 None -- None --
Notes
COC - Chemical of concern
FOD - Frequency of detection
IQR - Interquartile range.
na - not applicable
nd - no data
All concentration units are mg/kg. 
(a) Detected concentrations unless otherwise indicated.
(b) Outliers determined based on three times the IQR plus the third quartile (3xIQR) or 1.5 times the IQR plus the third quartile (1.5xIQR).
(c) The maximum concentration following the removal of outliers determined by 3xIQR or 1.5xIQR.
(d) Total DDx used as a surrogate.
(e) All concentrations were reported as non-detected; the values presented are the minimum and maximum reporting limits.
(f) Less than five detected concentrations are available; therefore, the outlier analysis was not applicable.
(g)  Methyl mercury is not a potential COC in crab tissue, but is included for informational purposes.
(h) The maximum concentration was identified as an outlier concentration.
(i) The two highest concentrations were identified as outliers. 
(j) Crab muscle only data shown for informational purposes; crab muscle & hepatopancreas data used in background risk calculations for consistency with LPRSA crab 
    consumption risk calculations.
(k) Not a potential COC; included for informational purposes.

Max minus 
1.5xIQR 

outlier(s) (c)

TCDD-TEQ

Concentration (a)

Benzo(a)pyrene (k)

Methyl mercury (g)

PCB-TEQ

Total PCB Congeners

Total PCB Aroclors

Dieldrin

Heptachlor epoxide

Arsenic, inorganic

Max minus 
3xIQR 

outlier(s) (c)
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TABLE L-10
SUMMARY STATISTICS FOR BENZO(A)PYRENE IN (UPR) SURFACE WATER 
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Chemical FOD Min Mean Max
Above Dundee Dam
Benzo(a)pyrene (a) 10:10 4.12E-06 3.68E-05 8.28E-05
Notes:
COC - Chemical of concern
FOD - Frequency of detection.
UPR - Upper Passaic River.
All concentration units are mg/L. 
(a) Not a potential COC; included for informational purposes.

Concentration
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TABLE L-12
STATISTICAL COMPARISONS OF LPR AND UPR ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

Min Mean Max Min ND Max ND Number

UPR 19:19 0.9500 9.2479 53 -- -- Lognormal None

LPR 179:180 0.0016 3.11 13.4 0.0006 0.0006 No Distribution --

UPR 19:19 0.011 0.24 0.80 -- -- Lognormal None

LPR 180:180 0.0018 1.70 18.90 -- -- No Distribution --

UPR 14:19 1.25E-07 6.43E-07 1.63E-06 1.28E-07 1.28E-06 Lognormal None

LPR 173:180 2.00E-07 1.14E-03 3.41E-02 3.19E-08 4.34E-07 No Distribution --

UPR 19:19 9.95E-07 1.12E-05 5.48E-05 -- -- Lognormal None

LPR 180:180 6.12E-07 1.15E-03 3.46E-02 -- -- No Distribution --

Notes
COC - Chemical of concern.
FOD - Frequency of detection.
LPR - Lower Passaic River.
mg/kg - milligrams per kilogram. 
ND - Non-detect (reporting limit).
PCB - Polychlorinated biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UPR - Upper Passaic River.
(a) Number of samples detected : Total number of samples.  
(b) Detected concentrations unless otherwise indicated. Presented in mg/kg. 
(c) Outliers determined based on three times the Interquartile Range (3xIQR). 
(d) A two sample hypothesis test was conducted to compare LPR and UPR sediment datasets. A t-test was selected if both datasets were normally distributed. 
The Gehan test was selected if the datasets included any non-detects. The WMW test was selected if the datasets are not normally distributed and FOD is 100%. 
(e) The null hypothesis tests if the mean LPR sediment concentration is greater than or equal to the UPR mean sediment concentration and was rejected if the p-value is less than 0.05. 
(f) Conclusion based on multiple lines of evidence include hypothesis testing, review of graphical depictions of data, and comparison of means.
(g) Not a potential COC in sediment.  Included for informational purposes.

No; Cannot conclude mean 
of LPR < mean of UPR

WMW

Is LPR sediment 
consistent with UPR 

sediment? (f)

Summary Statistics

Benzo(a)pyrene (g)

DistributionFOD (a)
Concentration (b)

Test p-value

Reject Null Hypothesis: 
Mean LPR >= Mean UPR? 

(e)

Total PCBs (g)

Potential COC Area

2,3,7,8-TCDD

TCDD TEQ 1 No; Cannot conclude mean 
of LPR < mean of UPR

No - LPR mean and 
range > UPR

No - LPR mean and 
range > UPR

Results of Outlier 
Analysis for UPR 

sediment (c)

No - LPR mean and 
range > UPR

WMW 0.03 Yes; Conclude mean of LPR 
< mean of UPR

WMW 1 No; Cannot conclude mean 
of LPR < mean of UPR

Two Sample Hypothesis Test (d)

No - UPR mean and 
range > LPR

Gehan 1
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TABLE L-13
STATISTICAL COMPARISONS OF LPR AND UPR POOLED FISH TISSUE DATA (AMERICAN EEL, CHANNEL CATFISH, CARP, LM/SM BASS, WHITE PERCH)
LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

Min Mean Max Min ND Max ND

UPR 27:35 4.26E-08 5.94E-07 1.95E-06 6.06E-08 1.48E-07 Lognormal

LPR 79:80 3.10E-07 6.05E-05 7.30E-04 3.40E-07 3.40E-07 Lognormal

UPR 35:35 1.04E-08 1.42E-06 5.03E-06 -- -- Normal

LPR 80:80 7.96E-08 6.19E-05 7.56E-04 -- -- No distribution

UPR 35:35 0.0029 0.031 0.10 -- -- Lognormal

LPR 78:80 0.00091 0.023 0.10 0.0032 0.0056 Gamma

UPR 35:35 0.0012 0.0132 0.045 -- -- Lognormal

LPR 77:80 0.00040 0.0089 0.038 0.0011 0.017 Lognormal

UPR 35:35 0.11 0.27 0.998 -- -- Lognormal

LPR 80:80 0.049 0.27 1.10 -- -- Lognormal

UPR 35:35 0.030 0.68 2.07 -- -- Normal

LPR 80:80 0.05 1.36 14.80 -- -- Lognormal

Notes
COC - Chemical of concern.
FOD - Frequency of detection.
LM/SM - Largemouth and smallmouth bass.
LPR - Lower Passaic River.
mg/kg - milligrams per kilogram. 
ND - Non-detected concentration (reporting limit).
PCB - Polychlorinated biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
UPR - Upper Passaic River.
WMW - Wilcoxon-Mann-Whitney Test.
(a) Number of samples detected: Total number of samples.  
(b) Detected concentrations unless otherwise indicated. Presented in mg/kg. 
(c) A two sample hypothesis test was conducted to compare LPR and UPR pooled fish tissue datasets. A t-test was selected if both datasets were normally distributed. 
The Gehan test was selected if the datasets included any non-detects. The WMW test was selected if the datasets are not normally distributed and FOD is 100%. 
(d) Two iterations of the two sample hypothesis test were conducted. The null hypothesis for the first test is that the mean LPR pooled fish tissue concentration is greater than or
 equal to the UPR mean pooled fish tissue concentration and was rejected if the p-value is less than 0.05. 
(e) The null hypothesis for the second test is that the mean LPR pooled fish tissue concentration is equal to the mean UPR pooled fish tissue concentration and was rejected
 if the p-value is less than 0.05. 
(f) UPR range of pooled tissue concentrations exceeds LPR range.
(g) LPR range of pooled tissue concentrations exceeds UPR range at the high end.

Methyl Mercury

Gehan 1

Total PCBs

Potential COC Area

2,3,7,8-TCDD

TCDD TEQ

Dieldrin

Heptachlor 
Epoxide

Two Sample Hypothesis Test (c,d)

Test p-value

Reject Null 
Hypothesis: Mean 

LPR >= Mean UPR?

Concentration (b)

Summary Statistics

No; Cannot conclude 
mean of LPR < mean 

of UPR

Gehan 0.4
No; Cannot conclude 
mean of LPR < mean 

of UPR

WMW 0.95
No; Cannot conclude 
mean of LPR < mean 

of UPR

WMW 1
No; Cannot conclude 
mean of LPR < mean 

of UPR

Gehan 0.24
No; Cannot conclude 
mean of LPR < mean 

of UPR

WMW 0.23
No; Cannot conclude 
mean of LPR < mean 

of UPR

DistributionFOD (a)

Two Sample Hypothesis Test (c,e)

Test p-value

Reject Null 
Hypothesis: Mean 
LPR = Mean UPR?

Gehan 0.469 No; Cannot conclude 
inequality of means

Gehan 0.798 No; Cannot conclude 
inequality of means

WMW 1.3E-14 Yes; Mean LPR does 
not equal mean UPR

Gehan 1.3E-15 Yes; Mean LPR does 
not equal mean UPR

WMW 0.46 No; Cannot conclude 
inequality of means

WMW 0.95 No; Cannot conclude 
inequality of means

Yes - Conclude LPR and 
UPR means and ranges 

are similar

Yes - Conclude LPR and 
UPR means are similar 

(g)

Is LPR pooled tissue 
consistent with UPR 

pooled tissue?

No - Conclude LPR 
mean and range > UPR

No - Conclude LPR 
mean and range > UPR

Yes - Conclude LPR and 
UPR means and ranges 

are similar (f)

Yes - Conclude LPR and 
UPR means and ranges 

are similar (f)
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TABLE L-14
STATISTICAL COMPARISONS OF LPR AND JAMAICA BAY BLUE CRAB MUSCLE AND HEPATOPANCREAS TISSUE DATA 
LOWER PASSAIC RIVER STUDY AREA 
BASELINE HUMAN HEALTH RISK ASSESSMENT

Min Mean Max Min ND Max ND

JB 6:6 5.47E-07 1.77E-06 2.78E-06 -- -- Normal None

LPR 41:41 4.00E-06 4.92E-05 1.10E-04 -- -- Normal --

JB 10:10 0.0009 0.0046 0.011 -- -- Normal None

LPR 40:41 0.002 0.009 0.02 0.02 0.02 Normal --

JB 8:10 0.0014 0.0027 0.0047 5.46E-04 6.87E-04 Normal None

LPR 41:41 0.00170 0.0089 0.020 -- -- Normal --

JB 2:2 0.04 0.05 0.050 -- -- NC (c) NC

LPR 41:41 6.60E-02 0.13 0.23 -- -- Lognormal --

JB 10:10 0.084 0.13 0.19 -- -- Normal None

LPR 41:41 0.08 0.33 0.79 -- -- Normal --

JB 10:10 0.059 0.10 0.16 -- -- Normal None

LPR 41:41 0.08 0.33 0.79 -- -- Normal --

JB 6:6 9.10E-07 3.40E-06 5.00E-06 -- -- Normal None

LPR 41:41 4.49E-06 5.28E-05 1.15E-04 -- -- Normal --

Notes:
COC - Chemical of concern.
FOD - Frequency of detection.
JB - Jamaica Bay.
LPR - Lower Passaic River.
mg/kg - milligrams per kilogram. 
PCB - Polychlorinated biphenyl.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
The blue crab muscle and hepatopancreas tissue data are used for these calculations. 
(a) Number of samples detected: Total number of samples.  
(b) Detected concentrations unless otherwise indicated. Presented in mg/kg. 
(c) Not calculated due to low number of samples (ProUCL requires at least five samples to calculate goodness-of-fit statistics).
(d) A two sample hypothesis test was conducted to compare LPR and JB crab tissue datasets. A t-test was selected if both datasets were 
normally distributed. The Gehan test was selected if the datasets included any non-detects. The null hypothesis of LPR mean crab tissue 
concentration is greater than or equal to the JB mean crab tissue concentration was rejected if the p-value is less than 0.05. 

No - LPR mean 
and range > JB

No - LPR mean 
and range > JB

Insufficient JB data 

Is LPR pooled 
tissue consistent 

with UPR+JB 
pooled tissue?

No - LPR mean 
and range > JB

No - LPR mean 
and range > JB

No - LPR mean 
and range > JB

No - LPR mean 
and range > JB

No; Cannot conclude 
mean of LPR < mean of 

UPR
1t-test

Total PCBs 
(Congeners) t-test 1

No; Cannot conclude 
mean of LPR < mean of 

UPR

TCDD TEQ

NC -- --

t-test 1
No; Cannot conclude 

mean of LPR < mean of 
UPR

Summary Statistics

Dieldrin

Heptachlor Epoxide

Methyl Mercury

Total PCBs 
(Aroclors)

Potential COC Area

2,3,7,8-TCDD

DistributionFOD (a)
Concentration (b) Results of Outlier 

Analysis for Jamaica Bay 
crab tissue

Two Sample Hypothesis Test (d)

Reject Null 
Hypothesis: Mean 

LPR >= Mean UPR?Test p-value

No; Cannot conclude 
mean of LPR < mean of 

UPR

t-test 0
No; Cannot conclude 

mean of LPR < mean of 
UPR

Gehan 1.00
No; Cannot conclude 

mean of LPR < mean of 
UPR

Gehan 0.999
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TABLE L-15
EXPOSURE POINT CONCENTRATIONS (h) FOR COPCs IN BACKGROUND (UPPER PASSAIC RIVER) WHITE PERCH SKIN-ON FILLET TISSUE
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

COPC FOD (a)
TCDD-TEQ 8:8 4.44E-08 3.38E-07 1.76E-07 2.48E-07 95% Student's-t UCL
PCB, TOTAL 8:8 2.98E-02 1.90E-01 8.08E-02 1.15E-01 95% Student's-t UCL
PCBs (non-DLC) 8:8 2.81E-02 1.83E-01 7.61E-02 1.09E-01 95% Student's-t UCL
PCB TEQ 8:8 4.53E-07 1.59E-06 9.75E-07 1.25E-06 95% Student's-t UCL
INORGANICS
Antimony 0:8 NC NC NC NC NC
Chromium 8:8 6.30E-02 9.34E-01 2.29E-01 6.74E-01 (f) 95% Chebyshev (Mean, Sd) UCL
Cobalt 8:8 5.90E-03 1.68E-02 8.06E-03 1.07E-02 95% Modified-t UCL
Methyl Mercury 8:8 1.70E-01 5.63E-01 3.21E-01 4.04E-01 95% Student's-t UCL
Mercury, Inorganic 7:8 5.00E-03 4.40E-02 2.13E-02 2.79E-02 95% KM (t) UCL
Selenium 8:8 4.78E-01 1.22E+00 8.51E-01 1.02E+00 95% Student's-t UCL
Thallium 0:8 NC NC NC NC NC
PESTICIDES
4,4'-DDD (g) 6:7 5.00E-03 7.90E-03 6.30E-03 6.90E-03 95% KM (t) UCL
4,4'-DDE (g) 7:7 1.33E-02 2.61E-02 2.04E-02 2.43E-02 95% Student's-t UCL
4,4'-DDT (g) 7:7 1.60E-03 3.40E-03 2.27E-03 2.70E-03 95% Student's-t UCL
Aldrin (g) 0:7 ND ND ND NC NC
cis-Chlordane (g) 7:7 1.27E-02 2.43E-02 1.69E-02 1.98E-02 95% Student's-t UCL
cis-Nonachlor (g) 7:7 4.00E-03 8.00E-03 5.64E-03 6.74E-03 95% Student's-t UCL
Dieldrin (g) 7:7 4.50E-03 8.60E-03 5.56E-03 6.68E-03  95% Modified-t UCL
gamma-Chlordane (g) 7:7 3.00E-03 5.80E-03 3.80E-03 4.50E-03 95% Student's-t UCL
Heptachlor epoxide (g) 7:7 1.70E-03 3.70E-03 2.21E-03 2.72E-03 95% Student's-t UCL
Hexachlorobenzene 0:8 NC NC NC NC NC
Oxy-chlordane (g) 7:7 2.00E-03 4.20E-03 3.07E-03 3.60E-03 95% Student's-t UCL
trans-Nonachlor (g) 7:7 3.00E-03 6.00E-03 3.74E-03 4.52E-03 95% Student's-t UCL
PAHs
Benzo(a)pyrene 0:8 NC NC NC NC NC
Benzo(a)anthracene 0:8 NC NC NC NC NC
SVOCs
bis-(2-Ethylhexyl)phthalate 0:8 NC NC NC NC NC
Notes:
COPC - Constituent of potential concern.  List of COPCs for UPR white perch is consistent with LPRSA mixed fish diet COPCs.
DLC - Dioxin-like congener.
FOD - Frequency of detection.  
KM - Kaplan Meier method.
mg/kg - milligrams per kilogram. 
NC - Not calculated. 
PCB - Polychlorinated Biphenyl. 
SVOC - Semivolatile Organic Compounds.
TEQ - Toxicity Equivalence. 
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Maximum detected concentration for each constituent.
(d) Mean detected concentration for each constituent.
(e) 95% UCL on the arithmetic mean for each constituent.  95% UCLs were calculated using ProUCL Version 5.0 using the recommended 
   detection limit substitution method (USEPA, 2011). Where too few samples or detects are available, the maximum detected concentration is used.
   If more than one UCL was recommended, the higher UCL was used. 
(f) ProUCL computes and outputs the H-statistic based UCLs for historic reasons only as it often results in unstable (both low and high) values of UCL95 
 (USEPA, 2010).   As such, the 95% Chebyshev UCL was used to estimate the 95% UCL for this data set.
(g) One background white perch sample (UPR) was identified as an extreme outlier for multiple pesticides (heptachlor epoxide, oxy-chlordane, trans-nonachlor,
     cis-chlordane, cis-nonachlor, dieldrin, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT); the summary statistics for pesticides presented and used in the background risk
     evaluation do not include the outlier result (n=7).
(h) EPC is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples; UCLs calculated for data sets with 5-10 samples 
     are noted. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

UCL Type
Minimum

(mg/kg) (b)
Maximum 
(mg/kg) (c)

Mean 
(mg/kg) (d)

UCL 
(mg/kg) (e)
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TABLE L-16
EXPOSURE POINT CONCENTRATIONS (f) FOR COPCs IN BACKGROUND (UPPER PASSAIC RIVER) AMERICAN EEL SKINLESS FILLET TISSUE 
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

COPC FOD (a)
TCDD-TEQ 10:10 4.97E-07 2.23E-06 1.25E-06 1.57E-06 95% Student's-t UCL
PCBs, Total 10:10 5.56E-01 2.07E+00 1.08E+00 1.33E+00 95% Student's-t UCL
PCBs (non-DLC) 10:10 4.94E-01 1.92E+00 9.65E-01 1.20E+00 95% Student's-t UCL
PCB-TEQ 10:10 7.57E-06 1.92E-05 1.18E-05 1.38E-05 95% Student's-t UCL
INORGANICS
Antimony 0:10 NC NC NC NC NC
Chromium 10:10 9.80E-02 4.64E-01 2.65E-01 3.34E-01 95% Student's-t UCL
Cobalt 10:10 9.50E-03 2.06E-02 1.37E-02 1.57E-02 95% Student's-t UCL
Methyl Mercury 10:10 1.62E-01 3.45E-01 2.52E-01 2.83E-01 95% Student's-t UCL
Mercury, Inorganic 10:10 3.60E-02 9.80E-02 7.50E-02 8.73E-02 95% Student's-t UCL
Selenium 10:10 3.08E-01 5.98E-01 4.89E-01 5.36E-01 95% Student's-t UCL
Thallium 0:10 NC NC NC NC NC
PESTICIDES
4,4'-DDD 10:10 2.06E-02 9.22E-02 6.61E-02 7.73E-02 95% Student's-t UCL
4,4'-DDE 10:10 6.65E-02 2.49E-01 1.57E-01 1.88E-01 95% Student's-t UCL
4,4'-DDT 10:10 5.50E-03 2.84E-02 1.57E-02 2.01E-02 95% Student's-t UCL
Aldrin 6:10 4.10E-05 7.00E-05 5.40E-05 5.17E-05 95% KM (t) UCL
cis-Chlordane 10:10 2.65E-02 1.22E-01 9.06E-02 1.06E-01 95% Student's-t UCL
cis-Nonachlor 10:10 8.40E-04 6.95E-02 4.35E-02 5.55E-02 95% Student's-t UCL
Dieldrin 10:10 3.70E-02 1.02E-01 7.37E-02 8.64E-02 95% Student's-t UCL
gamma-Chlordane 10:10 1.10E-02 3.73E-02 2.24E-02 2.65E-02 95% Student's-t UCL
Heptachlor epoxide 10:10 1.86E-02 4.54E-02 3.16E-02 3.69E-02 95% Student's-t UCL
Hexachlorobenzene 0:10 NC NC NC NC NC
Oxy-chlordane 10:10 1.74E-02 1.00E-01 5.31E-02 6.57E-02 95% Student's-t UCL
trans-Nonachlor 10:10 1.16E-02 3.57E-02 2.33E-02 2.74E-02 95% Student's-t UCL
PAHs
Benzo(a)pyrene 0:10 NC NC NC NC NC
Benzo(a)anthracene 10:10 1.29E-04 4.50E-04 2.67E-04 3.31E-04 95% Student's-t UCL
SVOCs
bis-(2-Ethylhexyl)phthalate 0:10 NC NC NC NC NC
Notes:
COPC - Constituent of potential concern.  List of COPCs for UPR American eel is consistent with LPRSA mixed fish diet COPCs.
DLC - Dioxin-like congener.
FOD - Frequency of detection.  
mg/kg - milligrams per kilogram. 
NC - Not calculated. 
PCB - Polychlorinated Biphenyl. 
SVOC - Semivolatile Organic Compounds.
TEQ - Toxicity Equivalence. 
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Maximum detected concentration for each constituent.
(d) Mean detected concentration for each constituent.
(e) 95% UCL on the arithmetic mean for each constituent.  95% UCLs were calculated using ProUCL Version 5.0 using the recommended 
   detection limit substitution method (USEPA, 2011). Where too few samples or detects are available, the maximum detected concentration is used.
   If more than one UCL was recommended, the higher UCL was used. 
(f) EPC is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples; UCLs calculated for data sets with 5-10 samples 
     are noted. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

UCL Type
Minimum

(mg/kg) (b)
Maximum 
(mg/kg) (c)

Mean (mg/kg) 
(d)

UCL 
(mg/kg) (e)
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TABLE L-17
EXPOSURE POINT CONCENTRATIONS (f) FOR COPCs IN BACKGROUND (UPPER PASSAIC RIVER) CHANNEL CATFISH SKINLESS FILLET TISSUE
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

COPC FOD (a)
TCDD-TEQ 4:4 1.23E-06 3.39E-06 2.11E-06 NC Maximum
PCBs, Total 4:4 2.85E-01 7.91E-01 5.58E-01 NC Maximum
PCBs (non-DLC) 4:4 2.56E-01 6.91E-01 4.92E-01 NC Maximum
PCB-TEQ 4:4 4.83E-06 1.32E-05 1.01E-05 NC Maximum
INORGANICS
Antimony 1:4 1.90E-02 1.90E-02 1.90E-02 NC Maximum
Chromium 4:4 1.72E-01 4.62E-01 3.41E-01 NC Maximum
Cobalt 4:4 3.40E-03 2.75E-02 9.93E-03 2.37E-02 95% Student's-t UCL
Methyl Mercury 4:4 2.03E-01 9.98E-01 5.13E-01 NC Maximum
Mercury, Inorganic 3:4 3.00E-03 3.50E-02 1.53E-02 NC Maximum
Selenium 4:4 1.29E-01 1.95E-01 1.66E-01 1.99E-01 95% Student's-t UCL
Thallium 1:4 6.40E-03 6.40E-03 6.40E-03 NC Maximum
PESTICIDES
4,4'-DDD 4:4 9.71E-03 2.54E-02 1.85E-02 NC Maximum
4,4'-DDE 4:4 4.88E-02 2.11E-01 1.24E-01 NC Maximum
4,4'-DDT 4:4 8.29E-04 9.72E-03 6.80E-03 1.16E-02 95% Student's-t UCL
Aldrin 3:4 2.10E-05 1.30E-04 7.40E-05 NC Maximum
cis-Chlordane 4:4 1.40E-02 8.17E-02 4.60E-02 NC Maximum
cis-Nonachlor 4:4 5.26E-03 2.80E-02 1.86E-02 NC Maximum
Dieldrin 4:4 3.10E-03 1.51E-02 9.35E-03 NC Maximum
gamma-Chlordane 4:4 5.39E-03 4.13E-02 1.89E-02 3.74E-02 95% Student's-t UCL
Heptachlor epoxide 4:4 1.36E-03 8.01E-03 4.62E-03 NC Maximum
Hexachlorobenzene 0:4 NC NC NC NC NC
Oxy-chlordane 4:4 3.42E-03 1.77E-02 1.09E-02 NC Maximum
trans-Nonachlor 4:4 5.56E-03 3.74E-02 1.79E-02 NC Maximum
PAHs
Benzo(a)pyrene 0:4 NC NC NC NC NC
Benzo(a)anthracene 1:4 2.00E-04 2.00E-04 2.00E-04 NC Maximum
SVOCs
bis-(2-Ethylhexyl)phthalate 0:4 NC NC NC NC NC
Notes:
COPC - Constituent of potential concern.  List of COPCs for UPR channel catfish is consistent with LPRSA mixed fish diet COPCs.
DLC - Dioxin-like congener.
FOD - Frequency of detection.  
mg/kg - milligrams per kilogram. 
NC - Not calculated. 
PCB - Polychlorinated Biphenyl. 
SVOC - Semivolatile Organic Compounds.
TEQ - Toxicity Equivalence. 
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Maximum detected concentration for each constituent.
(d) Mean detected concentration for each constituent.
(e) 95% UCL on the arithmetic mean for each constituent.  95% UCLs were calculated using ProUCL Version 5.0 using the recommended 
   detection limit substitution method (USEPA, 2011). Where too few samples or detects are available, the maximum detected concentration is used.
   If more than one UCL was recommended, the higher UCL was used. 
(f) EPC is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples; UCLs calculated for data sets with 5-10 samples 
     are noted. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

Minimum
(mg/kg) (b)

Maximum 
(mg/kg) (c)

Mean (mg/kg) 
(d)

UCL 
(mg/kg) (e) UCL Type
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TABLE L-18
EXPOSURE POINT CONCENTRATIONS (f) FOR COPCs IN BACKGROUND (UPPER PASSAIC RIVER) SMALLMOUTH BASS SKIN-ON FILLET TISSUE
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

COPC FOD (a)
TCDD-TEQ 3:3 1.04E-08 3.30E-08 1.87E-08 NC Maximum
PCBs, Total 3:3 6.00E-02 9.81E-02 8.13E-02 NC Maximum
PCBs (non-DLC) 3:3 5.60E-02 9.17E-02 7.59E-02 NC Maximum
PCB-TEQ 3:3 7.39E-07 1.19E-06 9.54E-07 NC Maximum
INORGANICS
Antimony 0:3 NC NC NC NC NC
Chromium 3:3 1.75E-01 3.27E-01 2.64E-01 NC Maximum
Cobalt 2:3 4.60E-03 4.80E-03 4.70E-03 NC Maximum
Methyl Mercury 3:3 1.75E-01 2.02E-01 1.89E-01 NC Maximum
Mercury, Inorganic 3:3 7.80E-02 1.27E-01 9.87E-02 NC Maximum
Selenium 3:3 3.52E-01 5.41E-01 4.70E-01 NC Maximum
Thallium 0:3 NC NC NC NC NC
PESTICIDES
4,4'-DDD 3:3 3.80E-03 4.90E-03 4.30E-03 NC Maximum
4,4'-DDE 3:3 1.01E-02 1.44E-02 1.23E-02 NC Maximum
4,4'-DDT 2:3 8.00E-04 8.10E-04 8.10E-04 NC Maximum
Aldrin 3:3 2.30E-05 2.57E-05 2.46E-05 NC Maximum
cis-Chlordane 3:3 4.90E-03 6.40E-03 5.60E-03 NC Maximum
cis-Nonachlor 3:3 2.20E-03 3.10E-03 2.60E-03 NC Maximum
Dieldrin 3:3 2.90E-03 3.40E-03 3.10E-03 NC Maximum
gamma-Chlordane 3:3 1.50E-03 2.00E-03 1.70E-03 NC Maximum
Heptachlor epoxide 3:3 1.20E-03 1.20E-03 1.20E-03 NC Maximum
Hexachlorobenzene 3:3 2.10E-04 4.25E-04 3.41E-04 NC Maximum
Oxychlordane 3:3 2.80E-03 3.30E-03 3.00E-03 NC Maximum
trans-Nonachlor 3:3 1.40E-03 1.90E-03 1.70E-03 NC Maximum
PAHs
Benzo(a)pyrene 0:3 NC NC NC NC NC
Benzo(a)anthracene 0:3 NC NC NC NC NC
SVOCs
bis-(2-Ethylhexyl)phthalate 0:3 NC NC NC NC NC
Notes:
COPC - Constituent of potential concern.  List of COPCs for UPR bass is consistent with LPRSA mixed fish diet COPCs.
DLC - Dioxin-like congener.
FOD - Frequency of detection.  
mg/kg - milligrams per kilogram. 
NC - Not calculated. 
PCB - Polychlorinated Biphenyl. 
SVOC - Semivolatile Organic Compounds.
TEQ - Toxicity Equivalence. 
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Maximum detected concentration for each constituent.
(d) Mean detected concentration for each constituent.
(e) 95% UCL on the arithmetic mean for each constituent.  95% UCLs were calculated using ProUCL Version 5.0 using the recommended 
   detection limit substitution method (USEPA, 2011). Where too few samples or detects are available, the maximum detected concentration is used.
   If more than one UCL was recommended, the higher UCL was used. 
(f) EPC is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples; UCLs calculated for data sets with 5-10 samples 
     are noted. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

UCL Type
Minimum

(mg/kg) (b)
Maximum 
(mg/kg) (c)

Mean (mg/kg) 
(d)

UCL 
(mg/kg) (e)
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TABLE L-19
EXPOSURE POINT CONCENTRATIONS (f) FOR COPCs IN BACKGROUND (UPPER PASSAIC RIVER) COMMON CARP SKIN-ON FILLET TISSUE
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

COPC FOD (a)
TCDD-TEQ 10:10 1.20E-06 5.03E-06 2.73E-06 3.52E-06 95% Student's-t UCL
PCBs, Total 10:10 4.89E-01 2.03E+00 9.92E-01 1.28E+00 95% Student's-t UCL
PCBs (non-DLC) 10:10 4.59E-01 1.89E+00 9.24E-01 1.19E+00 95% Student's-t UCL
PCB-TEQ 10:10 5.63E-06 2.65E-05 1.22E-05 1.60E-05 95% Student's-t UCL
INORGANICS
Antimony 0:10 NC NC NC NC NC
Chromium 10:10 1.55E-01 4.85E-01 3.46E-01 4.12E-01 95% Student's-t UCL
Cobalt 10:10 6.10E-03 1.77E-02 1.17E-02 1.38E-02 95% Student's-t UCL
Methyl Mercury 10:10 1.07E-01 1.98E-01 1.54E-01 1.68E-01 95% Student's-t UCL
Mercury, Inorganic 4:10 5.00E-03 3.20E-02 1.48E-02 NC Maximum
Selenium 10:10 4.10E-01 7.31E-01 6.14E-01 6.68E-01 95% Student's-t UCL
Thallium 0:10 NC NC NC NC NC
PESTICIDES
4,4'-DDD 10:10 1.94E-02 1.04E-01 5.14E-02 6.90E-02 95% Student's-t UCL
4,4'-DDE 10:10 4.01E-02 1.34E-01 8.26E-02 1.01E-01 95% Student's-t UCL
4,4'-DDT 10:10 3.70E-04 4.21E-03 1.50E-03 2.25E-03 95% Student's-t UCL
Aldrin 1:10 3.01E-04 3.01E-04 3.01E-04 NC NC
cis-Chlordane 10:10 3.39E-02 1.51E-01 7.57E-02 9.89E-02 95% Student's-t UCL
cis-Nonachlor 10:10 9.57E-03 4.38E-02 2.39E-02 3.14E-02 95% Student's-t UCL
Dieldrin 10:10 8.61E-03 4.28E-02 2.20E-02 2.95E-02 95% Student's-t UCL
gamma-Chlordane 10:10 1.60E-02 8.22E-02 3.72E-02 4.90E-02 95% Student's-t UCL
Heptachlor epoxide 10:10 3.56E-03 1.71E-02 9.44E-03 1.24E-02 95% Student's-t UCL
Hexachlorobenzene 0:10 NC NC NC NC NC
Oxy-chlordane 10:10 3.47E-03 1.91E-02 1.13E-02 1.49E-02 95% Student's-t UCL
trans-Nonachlor 10:10 1.49E-02 7.66E-02 3.57E-02 4.70E-02 95% Student's-t UCL
PAHs
Benzo(a)pyrene 1:10 4.80E-03 4.80E-03 4.80E-03 NC NC

Benzo(a)anthracene 10:10 1.14E-03 1.19E-02 2.91E-03 7.41E-03
95% Chebyshev (Mean, 

Sd) UCL
SVOCs
bis-(2-Ethylhexyl)phthalate 0:10 NC NC NC NC NC
Notes:
COPC - Constituent of potential concern.  List of COPCs for UPR common carp is consistent with LPRSA mixed fish diet COPCs.
DLC - Dioxin-like congener.
FOD - Frequency of detection.  
KM - Kaplan Meier method.
mg/kg - milligrams per kilogram. 
NC - Not calculated. 
PCB - Polychlorinated Biphenyl. 
SVOC - Semivolatile Organic Compounds.
TEQ - Toxicity Equivalence. 
UCL - Upper confidence level.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Maximum detected concentration for each constituent.
(d) Mean detected concentration for each constituent.
(e) 95% UCL on the arithmetic mean for each constituent.  95% UCLs were calculated using ProUCL Version 5.0 using the recommended 
   detection limit substitution method (USEPA, 2011). Where too few samples or detects are available, the maximum detected concentration is used.
   If more than one UCL was recommended, the higher UCL was used. 
(f) EPC is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples; UCLs calculated for data sets with 5-10 samples 
     are noted. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

UCL Type
Minimum

(mg/kg) (b)
Maximum 
(mg/kg) (c)

Mean (mg/kg) 
(d)

UCL 
(mg/kg) (e)
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TABLE L-20
EXPOSURE POINT CONCENTRATIONS FOR COPCs IN BACKGROUND FISH TISSUE (UPPER PASSAIC RIVER) - MIXED FISH DIET
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Units
American eel 

(skinless fillet)
Channel catfish 
(skinless fillet)

Common carp 
(skin-on fillet)

Smallmouth Bass 
(skin-on fillet)

White Perch 
(skin-on fillet)

RME Mixed 
Fish Diet

COPC (a) (b) (c) (d) (e) (f)
TCDD-TEQ mg/kg 1.57E-06 3.39E-06 3.52E-06 3.30E-08 2.48E-07 1.75E-06
PCBs, total mg/kg 1.33E+00 7.91E-01 1.28E+00 9.81E-02 1.15E-01 7.22E-01
PCBs (non-DLC) mg/kg 1.20E+00 6.62E-01 1.19E+00 9.17E-02 1.09E-01 6.50E-01
PCBs-TEQ mg/kg 1.38E-05 1.32E-05 1.60E-05 1.19E-06 1.25E-06 9.09E-06
INORGANICS
Antimony mg/kg ND 1.90E-02 ND ND ND 3.80E-03
Chromium, total mg/kg 3.34E-01 4.62E-01 4.12E-01 3.27E-01 6.74E-01 4.42E-01
Cobalt mg/kg 1.57E-02 2.37E-02 1.38E-02 4.80E-03 1.07E-02 1.37E-02
Methyl Mercury mg/kg 2.83E-01 9.98E-01 1.68E-01 2.02E-01 4.04E-01 4.11E-01
Mercury, Inorganic mg/kg 8.73E-02 3.00E-03 3.20E-02 1.27E-01 2.79E-02 5.54E-02
Selenium mg/kg 5.36E-01 1.99E-01 6.68E-01 5.41E-01 1.02E+00 5.94E-01
Thallium mg/kg ND 6.40E-03 ND ND ND 1.28E-03
PESTICIDES
4,4'-DDD mg/kg 7.73E-02 2.54E-02 6.90E-02 4.90E-03 6.90E-03 3.67E-02
4,4'-DDE mg/kg 1.88E-01 2.11E-01 1.01E-01 1.44E-02 2.43E-02 1.08E-01
4,4'-DDT mg/kg 2.01E-02 1.16E-02 2.25E-03 8.10E-04 2.70E-03 7.49E-03
Aldrin mg/kg 5.17E-05 1.30E-04 3.01E-04 2.57E-05 ND 1.02E-04
cis-Chlordane mg/kg 1.06E-01 8.17E-02 9.89E-02 6.40E-03 1.98E-02 6.26E-02
cis-Nonachlor mg/kg 5.55E-02 2.80E-02 3.14E-02 3.10E-03 6.74E-03 2.49E-02
Dieldrin mg/kg 8.64E-02 1.51E-02 2.95E-02 3.40E-03 6.68E-03 2.82E-02
gamma-Chlordane mg/kg 2.65E-02 3.74E-02 4.90E-02 2.00E-03 4.50E-03 2.39E-02
Heptachlor Epoxide mg/kg 3.69E-02 8.01E-03 1.24E-02 1.20E-03 2.72E-03 1.22E-02
Hexachlorobenzene mg/kg ND ND NC 4.25E-04 ND 8.50E-05
Oxychlordane mg/kg 6.57E-02 1.77E-02 1.49E-02 3.30E-03 3.60E-03 2.10E-02
trans-Nonachlor mg/kg 2.74E-02 3.74E-02 4.70E-02 1.90E-03 4.52E-03 2.36E-02
PAHs
Benzo(a)pyrene mg/kg ND ND 4.80E-03 ND ND 9.60E-04
Benzo(a)anthracene mg/kg 3.31E-04 2.00E-04 7.41E-03 ND ND 1.59E-03
SVOCs
bis-(2-Ethylhexyl)phthalate mg/kg ND ND ND ND ND ND

Notes: 
COPC - Constituent of potential concern.  
DLC - Dioxin-like congener.
EPC - Exposure Point Concentration.
ND - Not Detected.  Treated as zero in the mixed diet EPC derivation.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
RME - Reasonable Maximum Exposure.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
(a) - American eel EPC selected in Table L-16.
(b) - Channel catfish EPC selected in Table L-17.
(c) - Common carp EPC selected in Table L-19.
(d) -Smallmouth bass EPC selected in Table L-18.
(e) - White perch EPC selected in Table L-15.
(f) - RME mixed fish diet EPCs derived assuming equal fractions (20%) of five species, calculated as follows:

RME mixed fish diet EPC = [(Eel EPC x 20%) + (Catfish EPC x 20%) + (Carp EPC x 20%) + (Bass EPC x 20%) + (Perch EPC x 20%)].
This is mathematically equivalent to the average of the five individual species EPCs.
Where a given COPC is not detected in a particular species, the EPC for that species is assumed to be zero for calculation purposes.
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TABLE L-21
EXPOSURE POINT CONCENTRATIONS (f) FOR COPCs IN BACKGROUND (UPPER PASSAIC RIVER) NORTHERN PIKE SKIN-ON FILLET TISSUE
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

COPC FOD (a)
INORGANICS
Chromium 1:1 2.04E-01 2.04E-01 2.04E-01 NC Maximum
Mercury, Inorganic 1:1 6.30E-02 6.30E-02 6.30E-02 NC Maximum
Methyl Mercury 1:1 4.31E-01 4.31E-01 4.31E-01 NC Maximum
DIOXINS AND FURANS
TCDD-TEQ 1:1 8.24E-07 8.24E-07 8.24E-07 NC Maximum
PESTICIDES
4,4'-DDE 1:1 4.62E-02 4.62E-02 4.62E-02 NC Maximum
cis-Chlordane 1:1 2.29E-02 2.29E-02 2.29E-02 NC Maximum
Dieldrin 1:1 8.60E-03 8.60E-03 8.60E-03 NC Maximum
Heptachlor epoxide 1:1 3.60E-03 3.60E-03 3.60E-03 NC Maximum
PCBs
PCB-TEQ 1:1 5.68E-06 5.68E-06 5.68E-06 NC Maximum
PCBs, Total 1:1 3.02E-01 3.02E-01 3.02E-01 NC Maximum
PCBs (non-DLC) 1:1 2.75E-01 2.75E-01 2.75E-01 NC Maximum
Notes:
COPC - Constituent of potential concern. 
DLC - Dioxin-like congener.
FOD - Frequency of detection.  
KM - Kaplan Meier method.
NC - Not calculated. 
PCB - Polychlorinated Biphenyl. 
TEQ - Toxicity Equivalence. 
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Maximum detected concentration for each constituent.
(d) Mean detected concentration for each constituent.
(e) 95% UCL on the arithmetic mean for each constituent.  95% UCLs were calculated using ProUCL Version 5.0 using the recommended 
   detection limit substitution method (USEPA, 2011). Where too few samples or detects are available, the maximum detected concentration is used.
   If more than one UCL was recommended, the higher UCL was used. 
(f) EPC is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples; UCLs calculated for data sets with 5-10 samples 
     are noted. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

UCL Type
Minimum

(mg/kg) (b)
Maximum 
(mg/kg) (c)

Mean (mg/kg) 
(d)

UCL 
(mg/kg) (e)
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TABLE L-22
EXPOSURE POINT CONCENTRATIONS (f) FOR COPCs IN BACKGROUND (UPPER PASSAIC RIVER) WHITE SUCKER SKIN-ON FILLET TISSUE
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

COPC FOD (a)
INORGANICS
Chromium 5:5 1.26E-01 3.18E-01 2.15E-01 2.95E-01 95% Student's-t UCL
Mercury, Inorganic 5:5 1.60E-03 3.44E-02 1.56E-02 2.76E-02 95% Student's-t UCL
Methyl Mercury 5:5 6.99E-02 3.21E-01 1.36E-01 2.39E-01 95% Student's-t UCL
DIOXINS AND FURANS
TCDD-TEQ 5:5 1.24E-07 5.45E-07 3.61E-07 5.45E-07 Maximum
PESTICIDES
4,4'-DDD 4:5 2.60E-03 1.14E-02 7.38E-03 NC NC
4,4'-DDE 5:5 6.20E-03 2.71E-02 1.44E-02 2.18E-02 95% Student's-t UCL
cis-Chlordane 5:5 5.60E-03 3.21E-02 1.76E-02 2.73E-02 95% Student's-t UCL
Dieldrin 5:5 1.80E-03 1.36E-02 7.22E-03 1.17E-02 95% Student's-t UCL
Heptachlor epoxide 5:5 5.60E-04 5.20E-03 2.60E-03 4.29E-03 95% Student's-t UCL
PCBs
PCB-TEQ 5:5 1.21E-06 2.95E-06 2.00E-06 2.76E-06 95% Student's-t UCL
PCBs, Total 5:5 6.91E-02 2.21E-01 1.53E-01 2.15E-01 95% Student's-t UCL
PCBs (non-DLC) 5:5 6.36E-02 2.10E-01 1.43E-01 2.01E-01 95% Student's-t UCL
Notes:
COPC - Constituent of potential concern. 
DLC - Dioxin-like congener.
FOD - Frequency of detection.  
KM - Kaplan Meier method.
NC - Not calculated. 
PCB - Polychlorinated Biphenyl. 
TEQ - Toxicity Equivalence. 
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Maximum detected concentration for each constituent.
(d) Mean detected concentration for each constituent.
(e) 95% UCL on the arithmetic mean for each constituent.  95% UCLs were calculated using ProUCL Version 5.0 using the recommended 
   detection limit substitution method (USEPA, 2011). Where too few samples or detects are available, the maximum detected concentration is used.
   If more than one UCL was recommended, the higher UCL was used. 
(f) EPC is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples; UCLs calculated for data sets with 5-10 samples 
     are noted. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

Minimum
(mg/kg) (b)

Maximum 
(mg/kg) (c)

Mean (mg/kg) 
(d)

UCL 
(mg/kg) (e) UCL Type
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TABLE L-23
EXPOSURE POINT CONCENTRATIONS (f) FOR COPCs IN BACKGROUND (UPPER PASSAIC RIVER) BULLHEAD SKINLESS FILLET TISSUE
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

COPC FOD (a)
INORGANICS
Chromium 6:6 1.42E-01 5.67E-01 2.36E-01 3.72E-01 95% Student's-t UCL
Mercury, Inorganic 4:6 6.00E-03 2.70E-02 1.64E-02 NC Maximum
Methyl Mercury 6:6 5.65E-02 2.94E-01 1.55E-01 2.40E-01 95% Student's-t UCL
Thallium 0:6 NC NC NC NC NC
DIOXINS AND FURANS
TCDD-TEQ 3:6 3.25E-08 3.53E-07 1.65E-07 NC Maximum
PESTICIDES
4,4'-DDD 6:6 2.11E-03 5.20E-03 3.77E-03 4.69E-03 95% Student's-t UCL
4,4'-DDE 6:6 7.49E-03 1.64E-02 1.14E-02 1.38E-02 95% Student's-t UCL
Aldrin 1:6 4.70E-05 4.70E-05 4.70E-05 NC Maximum
cis-Chlordane 5:6 4.84E-03 1.28E-02 8.08E-03 1.02E-02 95% KM (t) UCL
cis-Nonachlor 6:6 2.07E-03 3.00E-03 2.43E-03 2.74E-03 95% Student's-t UCL
Dieldrin 6:6 1.23E-03 4.20E-03 2.55E-03 3.36E-03 95% Student's-t UCL
Heptachlor epoxide 6:6 5.30E-04 2.00E-03 1.17E-03 1.57E-03 95% Student's-t UCL
Oxy-chlordane 6:6 6.91E-04 2.00E-03 1.23E-03 1.58E-03 95% Student's-t UCL
trans-Nonachlor 6:6 1.63E-03 6.30E-03 3.68E-03 5.01E-03 95% Student's-t UCL
SVOCs
Hexachlorobenzene 0:6 NC NC NC NC NC
PCBs
PCB-TEQ 6:6 1.52E-07 1.43E-06 7.60E-07 1.17E-06 95% Student's-t UCL
PCBs, Total 6:6 9.00E-03 1.23E-01 5.59E-02 9.47E-02 95% Student's-t UCL
PCBs (non-DLC) 6:6 8.32E-03 1.16E-01 5.20E-02 8.88E-02 95% Student's-t UCL
Notes:
COPC - Constituent of potential concern. 
DLC - Dioxin-like congener.
FOD - Frequency of detection.  
KM - Kaplan Meier method.
NC - Not calculated. 
PCB - Polychlorinated Biphenyl. 
TEQ - Toxicity Equivalence. 
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Maximum detected concentration for each constituent.
(d) Mean detected concentration for each constituent.
(e) 95% UCL on the arithmetic mean for each constituent.  95% UCLs were calculated using ProUCL Version 5.0 using the recommended 
   detection limit substitution method (USEPA, 2011). Where too few samples or detects are available, the maximum detected concentration is used.
   If more than one UCL was recommended, the higher UCL was used. 
(f) EPC is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples; UCLs calculated for data sets with 5-10 samples 
     are noted. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

UCL Type
Minimum

(mg/kg) (b)
Maximum 
(mg/kg) (c)

Mean 
(mg/kg) (d)

UCL 
(mg/kg) (e)
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TABLE L-24
EXPOSURE POINT CONCENTRATIONS (g) FOR COPCs IN BACKGROUND (JAMAICA BAY) BLUE CRAB (MUSCLE AND HEPATOPANCREAS)
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

UCL
COPC FOD (a) Type
PCB (Sum of Congeners) 10:10 5.90E-02 1.60E-01 9.69E-02 1.17E-01 95% Student's-t UCL
PCB (Sum of Aroclors) 10:10 8.40E-02 1.90E-01 1.35E-01 1.58E-01 95% Student's-t UCL
PCBs-TEQ 10:10 4.20E-06 1.40E-05 8.02E-06 9.88E-06 95% Student's-t UCL
TCDD-TEQ 6:6 9.10E-07 5.00E-06 3.40E-06 4.78E-06 95% Student's-t UCL
PESTICIDES
DDx, sum 10:10 7.20E-03 2.10E-02 1.14E-02 1.40E-02 95% Student's-t UCL
Heptachlor Epoxide 8:10 1.41E-03 4.65E-03 2.72E-03 3.12E-03    95% KM (t) UCL
4,4'-DDD DDx sum only NC NC NC NC NC
4,4'-DDE DDx sum only NC NC NC NC NC
4,4'-DDT DDx sum only NC NC NC NC NC
cis-Chlordane (f) 10:10 1.00E-02 4.00E-02 1.85E-02 2.40E-02 95% Student's-t UCL
cis-Nonachlor No data NC NC NC NC NC
Dieldrin 10:10 8.75E-04 1.13E-02 4.65E-03 6.64E-03 95% Student's-t UCL
Hexachlorobenzene 10:10 1.30E-04 4.92E-04 2.80E-04 3.42E-04 95% Student's-t UCL
Oxychlordane No data NC NC NC NC NC
INORGANICS
Antimony No data NC NC NC NC NC
Arsenic, inorganic No data NC NC NC NC NC
Arsenic, organic No data NC NC NC NC NC
Cadmium 10:10 2.90E-02 3.94E-01 1.67E-01 2.39E-01 95% Student's-t UCL
Chromium, total No data NC NC NC NC NC
Cobalt No data NC NC NC NC NC
Copper No data NC NC NC NC NC
Lead No data NC NC NC NC NC
Methyl Mercury 2:2 4.40E-02 4.95E-02 4.67E-02 NC NC
Mercury, Inorganic No data NC NC NC NC NC
Manganese No data NC NC NC NC NC
Nickel No data NC NC NC NC NC
Selenium No data NC NC NC NC NC
Thallium No data NC NC NC NC NC
Zinc No data NC NC NC NC NC
PAHs
Benz(a)anthracene 0:6 NC NC NC NC NC
Benz(a)pyrene 0:6 NC NC NC NC NC
Benzofluoranthene Isomer 0:6 NC NC NC NC NC
Indeno(1,2,3-cd)pyrene 0:6 NC NC NC NC NC
Notes:
COPC - Constituent of potential concern. 
DDx = Dichlorodiphenyl isomer. 
EPC - Exposure point concentration. 
FOD - Frequency of detection.  
KM - Kaplan Meier method.
mg/kg - milligrams per kilogram. 
NC - Not calculated.
PAH - Polycyclic Aromatic Hydrocarbons. 
PCB - Polychlorinated biphenyls.
TCDD - Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity equivalence.
UCL - Upper confidence limit.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Maximum detected concentration for each constituent.
(d) Mean detected concentration for each constituent.
(e) 95% UCL on the arithmetic mean for each constituent.  95% UCLs were calculated using ProUCL Version 5.0 using the recommended 
   detection limit substitution method (USEPA, 2011). Where too few samples or detects are available, the maximum detected concentration is used.
   If more than one UCL was recommended, the higher UCL was used. 
(f) Total chlordane.
(g) EPC is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples; UCLs calculated for data sets 
    with 5-10 samples are noted. For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.

Minimum
(mg/kg) (b)

Maximum 
(mg/kg) (c)

Mean 
(mg/kg) (d) 

UCL 
(mg/kg) (e)
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TABLE L-25
EXPOSURE POINT CONCENTRATIONS (f) FOR COPCs IN BACKGROUND (UPPER PASSAIC RIVER) ACCESSIBLE SURFACE SEDIMENT
LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

COPC FOD (a)
TCDD-TEQ 19:19 9.95E-07 5.48E-05 1.12E-05 1.92E-05  95% Adjusted Gamma UCL
PCBs, total 19:19 1.13E-02 8.04E-01 2.40E-01 4.02E-01  95% Adjusted Gamma UCL
PCBs (non-DLC) 19:19 1.06E-02 7.69E-01 2.29E-01 3.86E-01 95% Adjusted Gamma UCL
PCB-TEQ 19:19 2.19E-07 1.85E-05 4.57E-06 1.04E-05    95% Chebyshev (Mean, Sd) UCL
INORGANICS
Aluminum 19:19 7.10E+02 1.37E+04 5.20E+03 8.11E+03 95% Chebyshev (Mean, Sd) UCL
Antimony 19:19 6.40E-02 2.11E+00 4.79E-01 1.05E+00  95% Chebyshev (Mean, Sd) UCL
Arsenic, total 19:19 7.50E-01 6.88E+00 1.90E+00 3.57E+00 95% Chebyshev (Mean, Sd) UCL
Cadmium 19:19 1.44E-01 1.32E+01 1.60E+00 4.58E+00 95% Chebyshev (Mean, Sd) UCL
Chromium 19:19 7.88E+00 1.13E+02 2.49E+01 5.05E+01 95% Chebyshev (Mean, Sd) UCL
Cobalt 19:19 3.05E+00 1.02E+01 5.96E+00 6.77E+00 95% Student's-t UCL
Copper 21:21 1.60E+01 2.09E+02 5.75E+01 9.96E+01 (g) 95% Chebyshev (MVUE) UCL
Lead 19:19 3.54E+01 1.00E+03 1.63E+02 3.86E+02 95% Chebyshev (Mean, Sd) UCL
Manganese 19:19 9.46E+01 1.44E+03 2.69E+02 5.88E+02 95% Chebyshev (Mean, Sd) UCL
Mercury 19:19 7.44E-02 2.77E+00 7.74E-01 1.20E+00 95% Adjusted Gamma UCL
Thallium 17:19 3.40E-02 1.90E-01 7.84E-02 1.24E-01 95% KM (Chebyshev) UCL
Vanadium 19:19 6.28E+00 3.73E+01 1.52E+01 1.92E+01 95% Adjusted Gamma UCL
PESTICIDES
Dieldrin 17:19 6.10E-04 1.06E-01 9.63E-03 4.34E-02 97.5% KM (Chebyshev) UCL
PAHs
Benzo(a)anthracene 19:19 7.71E-01 6.10E+01 7.32E+00 2.12E+01 95% Chebyshev (Mean, Sd) UCL
Benzo(a)pyrene 19:19 9.50E-01 5.30E+01 9.25E+00 1.64E+01    95% Adjusted Gamma UCL
Benzo(b)fluoranthene 19:19 8.20E-01 2.80E+01 5.86E+00 9.14E+00 95% Adjusted Gamma UCL
Benzo(k)fluoranthene 19:19 3.63E-01 3.40E+01 5.29E+00 1.53E+01 95% Chebyshev (Mean, Sd) UCL
C2-Benzanthracene/chrysenes 19:19 1.16E-01 2.80E+01 3.89E+00 1.05E+01 95% Chebyshev (Mean, Sd) UCL
Chrysene 19:19 9.83E-01 7.30E+01 1.03E+01 2.92E+01 95% Chebyshev (Mean, Sd) UCL
Dibenz(a,h)anthracene 19:19 8.80E-02 4.70E+00 7.96E-01 1.32E+00   95% Adjusted Gamma UCL
Indeno(1,2,3-cd)pyrene 19:19 3.45E-01 2.40E+01 3.46E+00 6.01E+00 95% Adjusted Gamma UCL
Naphthalene 19:19 8.20E-02 2.10E+01 2.02E+00 1.31E+01 99% Chebyshev (Mean, Sd) UCL
TPH
TPH Extractable 17:17 1.44E+02 4.00E+03 1.30E+03 1.84E+03 (h) 95% Student's-t UCL
VOCs
Benzene 0:2 NC NC NC NC NC
Trichloroethene 0:2 NC NC NC NC NC
SVOCs
Bis(2-ethylhexyl) phthalate 12:19 2.81E-01 6.90E+00 2.70E+00 2.96E+00 95% KM (t) UCL
Notes:
COPC - Chemical of Potential Concern.
EPC - Exposure Point Concentration.
FOD - Frequency of detection.  
mg/kg - milligrams per kilogram. 
NC - Not calculated. 
ND - Not detected.
PAH - Polycyclic Aromatic Hydrocarbon.
PCB - Polychlorinated Biphenyl.
SVOC - Semivolatile Organic Compound.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
UCL - Upper confidence limit.
VOC - Volatile Organic Compound.
(a) Number of samples detected: Total number of samples.  
(b) Minimum detected concentration for each constituent.
(c) Maximum detected concentration for each constituent.
(d) Mean detected concentration for each constituent.
(e) 95% UCL on the arithmetic mean calculated using ProUCL Version 5.0  using the recommended detection limit substitution method (USEPA, 2010).  The UCL suggested by ProUCL 
     is used, unless otherwise noted.  In cases where more than one UCL is suggested, the higher UCL is used, unless otherwise noted.   
(f) EPC is the lower of the UCL and maximum detect. UCLs are calculated for data sets with at least 5 [detected] samples; UCLs calculated for data sets with 5-10 samples are noted.  
      For data sets with fewer than 5 samples or 5 detects, the maximum concentration is used.
(g) ProUCL does not recommend the use of the H-statistic as it often results in unstable values. As such, the 95% Chebyshev (MVUE) UCL was selected. 
(h) Consistent with treatment of TPH in LPRSA, 10% assumed to be C9-C18 fraction (UCL = 1.84E+02 mg/kg) and 90% assumed to be C19-C40 fraction (UCL = 1.66E+03 mg/kg). 

Minimum 
(mg/kg) (b) Mean (mg/kg) (d)

UCL
(mg/kg) (e) UCL Type

Maximum
(mg/kg) (c)
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TABLE L-26
CUMULATIVE EXCESS LIFETIME  RISKS AND NONCANCER HAZARDS FOR ANGLER RECEPTOR

CONSUMPTION OF RME MIXED FISH DIET (LPRSA AND UPPER PASSAIC RIVER)
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

COPC LPRSA UPR

Based on
Total 

PCBs (c)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (d)

Based on
Total 

PCBs (c)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (d)

Based on
Total 

PCBs (c)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (d)

Based on
Total 

PCBs (c)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (d)

PCDDs/PCDFs
TCDD-TEQ 1.06E-04 1.75E-06 2.89E-03 77.21% 67.55% 4.77E-05 11.05% 7.30% 1.02E+02 57.91% 53.10% 1.69E+00 5.30% 4.42%

PCBs
PCBs, total 2.04E+00 7.22E-01 7.41E-04 19.81% -- 2.62E-04 60.79% -- 6.90E+01 39.01% -- 2.44E+01 76.51% --
PCBs (non-DLC) 1.90E+00 6.50E-01 6.90E-04 -- 16.14% 2.36E-04 -- 36.16% 6.43E+01 -- 33.31% 2.20E+01 -- 57.45%
PCBs-TEQ 2.15E-05 9.09E-06 5.86E-04 -- 13.70% 2.48E-04 -- 37.93% 2.08E+01 -- 10.77% 8.78E+00 -- 22.96%

Inorganics
Antimony 3.68E-02 3.80E-03 NA NA NA NA NA NA 6.22E-02 0.04% 0.03% 6.43E-03 0.02% 0.02%
Chromium, total 1.73E-01 4.42E-01 NA NA NA NA NA NA 7.80E-05 0.00004% 0.00004% 1.99E-04 0.0006% 0.0005%
Cobalt 1.95E-02 1.37E-02 NA NA NA NA NA NA 4.40E-02 0.02% 0.02% 3.09E-02 0.10% 0.08%
Mercury, inorganic 7.65E-02 5.54E-02 NA NA NA NA NA NA 1.73E-01 0.10% 0.09% 1.25E-01 0.39% 0.33%
Methyl Mercury 3.19E-01 4.11E-01 NA NA NA NA NA NA 2.16E+00 1.22% 1.12% 2.78E+00 8.71% 7.27%
Selenium 6.38E-01 5.94E-01 NA NA NA NA NA NA 8.63E-02 0.05% 0.04% 8.04E-02 0.25% 0.21%
Thallium 7.13E-03 1.28E-03 NA NA NA NA NA NA 4.82E-01 0.27% 0.25% 8.66E-02 0.27% 0.23%

Pesticides
4,4'-DDD 7.45E-02 3.67E-02 3.25E-06 0.09% 0.08% 1.60E-06 0.37% 0.25% 1.01E-01 0.06% 0.05% 4.97E-02 0.16% 0.13%
4,4'-DDE 1.28E-01 1.08E-01 7.90E-06 0.21% 0.18% 6.67E-06 1.55% 1.02% 1.73E-01 0.10% 0.09% 1.46E-01 0.46% 0.38%
4,4'-DDT 5.07E-03 7.49E-03 3.13E-07 0.008% 0.007% 4.62E-07 0.11% 0.07% 6.86E-03 0.004% 0.004% 1.01E-02 0.03% 0.03%
Aldrin 1.30E-04 1.02E-04 4.01E-07 0.011% 0.009% 3.15E-07 0.07% 0.05% 2.93E-03 0.002% 0.002% 2.30E-03 0.007% 0.006%
cis-Chlordane 9.94E-02 6.26E-02 6.32E-06 0.17% 0.15% 3.98E-06 0.92% 0.61% 1.34E-01 0.08% 0.07% 8.47E-02 0.27% 0.22%
cis-Nonachlor 1.83E-02 2.49E-02 1.16E-06 0.03% 0.03% 1.58E-06 0.37% 0.24% 1.19E-01 0.07% 0.06% 1.62E-01 0.51% 0.42%
Dieldrin 2.39E-02 2.82E-02 6.94E-05 1.86% 1.62% 8.19E-05 18.99% 12.55% 3.23E-01 0.18% 0.17% 3.82E-01 1.20% 1.00%
Gamma-Chlordane 2.48E-02 2.39E-02 1.58E-06 0.04% 0.04% 1.52E-06 0.35% 0.23% 3.36E-02 0.02% 0.02% 3.23E-02 0.10% 0.08%
Heptachlor Epoxide 9.56E-03 1.22E-02 1.58E-05 0.42% 0.37% 2.02E-05 4.67% 3.09% 4.97E-01 0.28% 0.26% 6.35E-01 1.99% 1.66%
Hexachlorobenzene 5.73E-03 8.50E-05 1.66E-06 0.04% 0.04% 2.47E-08 0.006% 0.004% 4.85E-03 0.003% 0.003% 7.19E-05 0.0002% 0.0002%
Oxychlordane 1.74E-02 2.10E-02 1.11E-06 0.03% 0.03% 1.33E-06 0.31% 0.20% 1.32E-01 0.07% 0.07% 1.59E-01 0.50% 0.42%
trans-Nonachlor 2.07E-02 2.36E-02 1.32E-06 0.04% 0.03% 1.50E-06 0.35% 0.23% 9.03E-01 0.51% 0.47% 1.03E+00 3.23% 2.69%

PAHs
Benzo(a)anthracene 2.09E-03 1.59E-03 7.67E-08 0.002% 0.002% 5.84E-08 0.014% 0.009% NA NA NA NA NA NA
Benzo(a)pyrene 2.96E-04 9.60E-04 1.09E-07 0.003% 0.003% 3.52E-07 0.08% 0.05% 6.67E-04 0.0004% 0.0003% 2.16E-03 0.007% 0.006%

SVOCs
bis-(2-Ethylhexyl)phthalate 2.80E-01 NA 7.12E-07 0.02% 0.02% NA NA NA 9.47E-03 0.005% 0.005% NA NA NA

3.74E-03 100% -- 4.31E-04 100% -- 1.77E+02 100% -- 3.19E+01 100% --
4.27E-03 -- 100% 6.53E-04 -- 100% 1.93E+02 NA 100% 3.83E+01 NA 100%

Notes:
COPC - Chemical of Potential Concern. TEQ - Toxicity Equivalence.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure. 
EPC - Exposure Point Concentration. UPR - Upper Passaic River.
NA - Not applicable - not a potential carcinogen.
PAH - Polycyclic Aromatic Hydrocarbons.
PCB - Polychlorinated Biphenyls.

(a) RME Mixed fish diet EPC calculated based on equal fractions (20%) of common carp, American eel, white perch, channel catfish, and largemouth bass. 
(b) For calculation of potential cancer risk and hazard index, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(c) Total cumulative risk, total hazard index, and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(d) Total cumulative risk, total hazard index, and percent contribution based on all COPCs excluding total PCBs.

Contribution to Cumulative Risk

RME Mixed Fish Diet Cancer Risks -  Combined Adult/Child (b)
UPR

Contribution to Cumulative Risk

RME Mixed Fish Diet Noncancer Risks -  Angler (Child 1-6 yrs)
LPRSA UPR

RME Noncancer
Hazard

Contribution to Total Hazard Index

RME Noncancer 
Hazard

Contribution to Total Hazard Index

LPRSA

RME Potential
Cancer

Risk

RME Potential
Cancer

Risk

Total PCBs (c)
PCB-TEQ and PCBs (non-DLC) (d)

Total Cumulative Risk

EPC (a)
(mg/kg)
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TABLE L-27
CUMULATIVE EXCESS LIFETIME CANCER RISKS AND NONCANCER HAZARDS FOR ANGLER RECEPTOR

CONSUMPTION OF BLUE CRAB - MUSCLE & HEPATOPANCREAS (LPRSA AND JAMAICA BAY)
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

COPC LPRSA UPR

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) (c)

PCDDs/PCDFs
TCDD-TEQ 5.96E-05 4.78E-06 9.86E-04 90.02% 81.86% 7.90E-05 65.74% 30.64% 3.51E+01 78.94% 80.30% 2.81E+00 49.46% 30.91%

PCBs
PCBs, total 3.64E-01 1.17E-01 8.03E-05 7.33% -- 2.57E-05 21.42% -- 7.49E+00 16.87% -- 2.40E+00 42.31% --
PCBs (non-DLC) 3.11E-01
PCBs-TEQ 1.15E-05 9.88E-06 1.90E-04 -- 15.74% 1.63E-04 -- 63.37% 6.74E+00 -- 15.44% 5.81E+00 -- 63.94%

Inorganics
Arsenic, organic 1.06E+00 NA NC NC NC NC NC NC 2.19E-02 0.05% 0.05% NC NC NC
Arsenic, inorganic 1.69E-02 NA NC NC NC NC NC NC 2.32E-02 0.05% 0.05% NC NC NC
Cadmium, diet 1.12E-01 2.39E-01 NA NA NA NA NA NA 4.61E-02 0.10% 0.11% 9.84E-02 1.73% 1.08%
Chromium, total 9.79E-01 NA NA NA NA NA NA NA 2.69E-04 0.0006% 0.0006% NA NA NA
Cobalt 4.56E-02 NA NA NA NA NA NA NA 6.26E-02 0.14% 0.14% NA NA NA
Copper 2.43E+01 NA NA NA NA NA NA NA 2.51E-01 0.56% 0.57% NA NA NA
Mercury, inorganic 3.01E-02 NA NA NA NA NA NA NA 4.13E-02 0.09% 0.09% NA NA NA
Methyl Mercury 1.40E-01 4.95E-02 NA NA NA NA NA NA 5.76E-01 1.30% 1.32% 2.04E-01 3.59% 2.24%
Selenium 7.68E-01 NA NA NA NA NA NA NA 6.32E-02 0.14% 0.14% NA NA NA
Thallium 1.61E-03 NA NA NA NA NA NA NA 6.63E-02 0.15% 0.15% NA NA NA
Zinc 4.12E+01 NA NA NA NA NA NA NA 5.66E-02 0.13% 0.13% NA NA NA

Pesticides
4,4'-DDD 2.08E-02 NA NC NC NC NC NC NC 1.71E-02 0.04% 0.04% NC NC NC
4,4'-DDE 4.95E-02 1.40E-02 1.86E-06 0.17% 0.15% 5.25E-07 0.44% 0.20% 4.08E-02 0.09% 0.09% 1.15E-02 0.20% 0.13%
cis-Nonachlor 7.86E-03 NA NC NC NC NC NC NC 3.11E-02 0.07% 0.07% NC NC NC
Dieldrin 9.39E-03 6.64E-03 1.66E-05 1.51% 1.38% 1.17E-05 9.74% 4.54% 7.73E-02 0.17% 0.18% 5.46E-02 0.96% 0.60%
Heptachlor Epoxide 1.00E-02 3.12E-03 1.00E-05 0.92% 0.83% 3.13E-06 2.61% 1.22% 3.17E-01 0.71% 0.73% 9.89E-02 1.74% 1.09%
Hexachlorobenzene 3.01E-03 3.42E-04 5.31E-07 0.05% 0.04% 6.04E-08 0.05% 0.02% 1.55E-03 0.003% 0.004% 1.76E-04 0.003% 0.002%
Oxychlordane 3.57E-02 NA NC NC NC NC NC NC 1.65E-01 0.37% 0.38% NC NC NC

PAHs
Benzo(a)anthracene 2.88E-03 NA NC NC NC NC NC NC NA NA NA NC NC NC
Benzo(a)pyrene 1.74E-03 NA NC NC NC NC NC NC 2.39E-03 0.005% 0.005% NC NC NC
Benzo(b)fluoranthene 3.95E-03 NA NC NC NC NC NC NC NA NA NA NC NC NC
Indeno(1,2,3-cd)pyrene 1.69E-03 NA NC NC NC NC NC NC NA NA NA NC NC NC

1.10E-03 100% -- 1.20E-04 100% -- 4.44E+01 100% -- 5.68E+00 100% --
1.20E-03 -- 100% 2.58E-04 -- 100% 4.37E+01 -- 100% 9.09E+00 -- 100%

Notes:
COPC - Chemical of Potential Concern. TEQ - Toxicity Equivalence.
DLC - Dioxin-like congener. RME - Reasonable Maximum Exposure. 
EPC - Exposure Point Concentration.
NA - Not applicable - not a potential carcinogen.
NC -  Not calculated. UPR EPC not available.
PAH - Polycyclic Aromatic Hydrocarbons.
PCB - Polychlorinated Biphenyls.

(a) For calculation of potential cancer risk, adult and young child risks are summed (yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk,  hazard index, and percent contribution based on all COPCs excluding PCB-TEQ and PCBs (non-DLC).
(c) Total cumulative, risk hazard index, and percent contribution based on all COPCs excluding total PCBs.

EPC 
(mg/kg)

RME Blue Crab Cancer Risks - Combined Adult/Child (a) RME Blue Crab Noncancer Risks - Angler (Child 1 to < 7 yrs)
LPRSA Jamaica Bay LPRSA Jamaica Bay

RME
Noncancer

Hazard

Contribution to Total Hazard Index

RME
Noncancer

Hazard

Contribution to Total Hazard Index

RME
Potential
Cancer

Risk

Contribution to Cumulative Risk

Total Cumulative Risk
Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

RME
Potential
Cancer

Risk

Contribution to Cumulative Risk
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TABLE L-28
CUMULATIVE EXCESS LIFETIME CANCER RISKS AND NONCANCER HAZARDS FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH ACCESSIBLE SURFACE SEDIMENT (LPRSA AND UPPER PASSAIC RIVER)
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

COPC LPRSA Sitewide

LPRSA
RM 6-9 

East Bank UPR

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) 
(c)

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) 
(c)

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) 
(c)

PCDDs/PCDFs
TCDD-TEQ 2.34E-03 1.52E-02 1.92E-05 1.20E-05 86.3% 85.3% 7.80E-05 96.5% 96.1% 9.85E-08 2.63% 2.59%

PCBs
PCBs, total 2.67E+00 8.71E+00 4.02E-01 3.76E-07 2.70% -- 1.23E-06 1.52% -- 5.66E-08 1.51% --
PCBs (non-DLC) 2.53E+00 8.28E+00 3.86E-01 3.56E-07 -- 2.53% 1.17E-06 -- 1.44% 5.44E-08 -- 1.43%
PCBs-TEQ 3.38E-05 8.02E-05 1.04E-05 1.73E-07 -- 1.23% 4.11E-07 -- 0.51% 5.33E-08 -- 1.41%

Inorganics
Aluminum 9.94E+03 1.31E+04 8.11E+03 NA NA NA NA NA NA NA NA NA
Antimony 1.23E+00 2.45E+00 1.05E+00 NA NA NA NA NA NA NA NA NA
Arsenic, total 9.51E+00 1.64E+01 3.57E+00 3.49E-07 2.5% 2.5% 6.02E-07 0.75% 0.74% 1.31E-07 3.50% 3.45%
Cadmium, diet 4.91E+00 1.22E+01 4.58E+00 NA NA NA NA NA NA NA NA NA
Chromium, total 1.78E+02 3.99E+02 5.05E+01 NA NA NA NA NA NA NA NA NA
Chromium, hexavalent 7.78E+00 NCOPC NA 3.18E-07 2.29% 2.26% NA NA NA NA NA NA
Cobalt 7.61E+00 9.22E+00 6.77E+00 NA NA NA NA NA NA NA NA NA
Copper 1.80E+02 3.08E+02 9.96E+01 NA NA NA NA NA NA NA NA NA
Manganese, nondiet 4.59E+02 5.38E+02 5.88E+02 NA NA NA NA NA NA NA NA NA
Mercury, total 3.18E+00 6.51E+00 1.20E+00 NA NA NA NA NA NA NA NA NA
Thallium 1.65E-01 2.54E-01 1.24E-01 NA NA NA NA NA NA NA NA NA
Vanadium 2.79E+01 5.57E+01 1.92E+01 NA NA NA NA NA NA NA NA NA

Pesticides
Dieldrin 8.42E-03 3.27E-02 4.34E-02 7.71E-09 0.06% 0.05% 3.00E-08 0.04% 0.04% 3.98E-08 1.06% 1.05%

PAHs
Benzo(a)anthracene 3.32E+00 3.44E+00 2.12E+01 5.26E-08 0.38% 0.37% 5.45E-08 0.07% 0.07% 3.36E-07 9.0% 8.9%
Benzo(a)pyrene 3.84E+00 4.11E+00 1.64E+01 6.09E-07 4.38% 4.33% 6.52E-07 0.8% 0.8% 2.60E-06 69.4% 68.5%
Benzo(b)fluoranthene 4.52E+00 4.99E+00 9.14E+00 7.17E-08 0.52% 0.51% 7.91E-08 0.098% 0.098% 1.45E-07 3.9% 3.8%
Benzo(k)fluoranthene 2.10E+00 2.29E+00 1.53E+01 3.33E-09 0.02% 0.02% 3.63E-09 0.004% 0.004% 2.43E-08 0.65% 0.64%
C2-Benzanthracene/chrysenes 3.47E+00 4.29E+00 1.05E+01 5.50E-10 0.004% 0.004% 6.80E-10 0.001% 0.001% 1.66E-09 0.04% 0.04%
Chrysene 4.53E+00 4.75E+00 2.92E+01 7.18E-10 0.005% 0.005% 7.53E-10 0.001% 0.001% 4.63E-09 0.12% 0.12%
Dibenz(a,h)anthracene 3.97E-01 4.91E-01 1.32E+00 6.29E-08 0.45% 0.45% 7.78E-08 0.10% 0.10% 2.09E-07 5.59% 5.51%
Indeno(1,2,3-cd)pyrene 2.25E+00 2.42E+00 6.01E+00 3.57E-08 0.26% 0.25% 3.84E-08 0.05% 0.05% 9.53E-08 2.54% 2.51%
Naphthalene 8.47E-01 5.92E-01 1.31E+01 NA NA NA NA NA NA NA NA NA

SVOCs
bis-(2-Ethylhexyl)phthalate 2.60E+01 3.57E+01 2.96E+00 2.08E-08 0.15% 0.15% 2.86E-08 0.04% 0.04% 2.37E-09 0.06% 0.06%

TPH
TPH C9-C18 2.64E+02 7.06E+02 1.84E+02 NA NA NA NA NA NA NA NA NA
TPH C19-C40 2.54E+03 5.05E+03 1.66E+03 NA NA NA NA NA NA NA NA NA

VOCs
Benzene 5.60E-04 2.60E-04 NA 7.49E-13 0.000005% 0.000005% 3.48E-13 0.0000004% 0.0000004% NA NA NA
Trichloroethene 1.63E-03 3.50E-03 NA 6.13E-12 0.00004% 0.00004% 1.32E-11 0.00002% 0.00002% NA NA NA

Total Cumulative Risk
1.39E-05 100% -- 8.08E-05 100% -- 3.74E-06 100% --
1.41E-05 -- 100% 8.11E-05 -- 100% 3.80E-06 -- 100%

Notes:
COPC - Chemical of Potential Concern.
DLC - Dioxin-like congener.
EPC - Exposure Point Concentration.  Lower of UCL and maximum detect.
NA - Not applicable - not a potential carcinogen or not detected.
PAH - Polycyclic Aromatic Hydrocarbons.
PCB - Polychlorinated Biphenyls.
TEQ - Toxicity Equivalence.
RME - Reasonable Maximum Exposure. 
UPR - Upper Passaic River.
(a) For calculation of potential cancer risk and hazard index, adult and young child risks are summed 

(yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk, hazard index, and percent contribution based on all COPCs excluding PCB-TEQ

 and PCBs (non-DLC).
(c) Total cumulative risk, hazard index, and percent contribution based on all COPCs excluding total PCBs.

Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

EPC
(mg/kg)

Accessible Surface Sediment Cancer Risks - Combined Adult/Child (a)

UPR

Contribution to Cumulative Risk

RME Cancer Risk

Contribution to Cumulative Risk
RME Potential

Cancer
Risk

RME Potential
Cancer

Risk

Contribution to Cumulative Risk

LPRSA (Sitewide) LPRSA RM 6-9 East Bank
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COPC LPRSA Sitewide

LPRSA
RM 6-9 

East Bank UPR
PCDDs/PCDFs

TCDD-TEQ 2.34E-03 1.52E-02 1.92E-05
PCBs

PCBs, total 2.67E+00 8.71E+00 4.02E-01
PCBs (non-DLC) 2.53E+00 8.28E+00 3.86E-01
PCBs-TEQ 3.38E-05 8.02E-05 1.04E-05

Inorganics
Aluminum 9.94E+03 1.31E+04 8.11E+03
Antimony 1.23E+00 2.45E+00 1.05E+00
Arsenic, total 9.51E+00 1.64E+01 3.57E+00
Cadmium, diet 4.91E+00 1.22E+01 4.58E+00
Chromium, total 1.78E+02 3.99E+02 5.05E+01
Chromium, hexavalent 7.78E+00 NCOPC NA
Cobalt 7.61E+00 9.22E+00 6.77E+00
Copper 1.80E+02 3.08E+02 9.96E+01
Manganese, nondiet 4.59E+02 5.38E+02 5.88E+02
Mercury, total 3.18E+00 6.51E+00 1.20E+00
Thallium 1.65E-01 2.54E-01 1.24E-01
Vanadium 2.79E+01 5.57E+01 1.92E+01

Pesticides
Dieldrin 8.42E-03 3.27E-02 4.34E-02

PAHs
Benzo(a)anthracene 3.32E+00 3.44E+00 2.12E+01
Benzo(a)pyrene 3.84E+00 4.11E+00 1.64E+01
Benzo(b)fluoranthene 4.52E+00 4.99E+00 9.14E+00
Benzo(k)fluoranthene 2.10E+00 2.29E+00 1.53E+01
C2-Benzanthracene/chrysenes 3.47E+00 4.29E+00 1.05E+01
Chrysene 4.53E+00 4.75E+00 2.92E+01
Dibenz(a,h)anthracene 3.97E-01 4.91E-01 1.32E+00
Indeno(1,2,3-cd)pyrene 2.25E+00 2.42E+00 6.01E+00
Naphthalene 8.47E-01 5.92E-01 1.31E+01

SVOCs
bis-(2-Ethylhexyl)phthalate 2.60E+01 3.57E+01 2.96E+00

TPH
TPH C9-C18 2.64E+02 7.06E+02 1.84E+02
TPH C19-C40 2.54E+03 5.05E+03 1.66E+03

VOCs
Benzene 5.60E-04 2.60E-04 NA
Trichloroethene 1.63E-03 3.50E-03 NA

Total Cumulative Risk

Notes:
COPC - Chemical of Potential Concern.
DLC - Dioxin-like congener.
EPC - Exposure Point Concentration.  Lower of UCL and maximum detect.
NA - Not applicable - not a potential carcinogen or not detected.
PAH - Polycyclic Aromatic Hydrocarbons.
PCB - Polychlorinated Biphenyls.
TEQ - Toxicity Equivalence.
RME - Reasonable Maximum Exposure. 
UPR - Upper Passaic River.
(a) For calculation of potential cancer risk and hazard index, adult and young child risks are summe  

(yielding a total exposure duration of 26 yrs for RME).  
(b) Total cumulative risk, hazard index, and percent contribution based on all COPCs excluding PC

 and PCBs (non-DLC).
(c) Total cumulative risk, hazard index, and percent contribution based on all COPCs excluding tota  

Total PCBs (b)
PCB-TEQ and PCBs (non-DLC) (c)

EPC
(mg/kg)

TABLE L-28
CUMULATIVE EXCESS LIFETIME CANCER RISKS AND NONCANCER HAZARDS FOR SWIMMER RECEPTOR

DIRECT CONTACT WITH ACCESSIBLE SURFACE SEDIMENT (LPRSA AND UPPER PASSAIC RIVER)
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) 
(c)

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) 
(c)

Based on
Total 

PCBs (b)

Based on 
PCB-TEQ and 

PCBs (non-DLC) 
(c)

7.96E-01 90.32% 89.39% 5.17E+00 95.97% 95.62% 6.53E-03 11.28% 10.68%

4.58E-02 5.19% -- 1.49E-01 2.77% -- 6.89E-03 11.91% --
4.34E-02 -- 4.87% 1.42E-01 -- 2.62% 6.62E-03 -- 10.82%
1.15E-02 -- 1.29% 2.73E-02 -- 0.50% 3.54E-03 -- 5.79%

2.08E-03 0.24% 0.23% 2.74E-03 0.05% 0.05% 1.70E-03 2.94% 2.78%
6.44E-04 0.07% 0.07% 1.28E-03 0.02% 0.02% 5.50E-04 0.95% 0.90%
4.89E-03 0.55% 0.55% 8.43E-03 0.16% 0.16% 1.84E-03 3.17% 3.00%
1.22E-03 0.14% 0.14% 3.02E-03 0.06% 0.06% 1.13E-03 1.96% 1.85%
2.49E-05 0.003% 0.003% 5.57E-05 0.001% 0.001% 7.05E-06 0.01% 0.01%
5.43E-04 0.06% 0.06% -- NA NA NA NA NA
5.31E-03 0.60% 0.60% 6.44E-03 0.12% 0.12% 4.73E-03 8.17% 7.73%
9.43E-04 0.11% 0.11% 1.61E-03 0.03% 0.03% 5.22E-04 0.90% 0.85%
4.01E-03 0.45% 0.45% 4.70E-03 0.09% 0.09% 5.13E-03 8.87% 8.40%
2.22E-03 0.25% 0.25% 4.55E-03 0.08% 0.08% 8.38E-04 1.45% 1.37%
3.46E-03 0.39% 0.39% 5.32E-03 0.10% 0.10% 2.60E-03 4.49% 4.25%
1.16E-03 0.13% 0.13% 2.32E-03 0.04% 0.04% 7.98E-04 1.38% 1.31%

5.13E-05 0.006% 0.006% 1.99E-04 0.004% 0.004% 2.64E-04 0.46% 0.43%

NA NA NA NA NA NA NA NA NA
4.27E-03 0.48% 0.48% 4.57E-03 0.08% 0.08% 1.82E-02 31.48% 29.80%

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

2.89E-05 0.003% 0.003% 3.57E-05 0.0007% 0.0007% 8.75E-05 0.15% 0.14%
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

1.41E-05 0.002% 0.002% 9.86E-06 0.0002% 0.0002% 2.18E-04 0.38% 0.36%

3.96E-04 0.04% 0.04% 5.44E-04 0.01% 0.01% 4.51E-05 0.08% 0.07%

8.04E-03 0.91% 0.90% 2.15E-02 0.40% 0.40% 5.61E-03 9.69% 9.17%
2.58E-04 0.03% 0.03% 5.13E-04 0.01% 0.01% 1.68E-04 0.29% 0.28%

2.93E-08 0.000003% 0.000003% 1.36E-08 0.0000003% 0.0000003% NA NA NA
6.83E-07 0.00008% 0.00008% 1.47E-06 0.00003% 0.00003% NA NA NA

8.81E-01 100% -- 5.39E+00 100% -- 5.79E-02 100% --
8.90E-01 -- 100% 5.41E+00 -- 100% 6.11E-02 -- 100%

Accessible Sediment Noncancer Hazards -  Young Child (1 to < 7 yrs)

LPRSA (Sitewide) UPR

RME Noncancer
Hazard

Contribution to Total Hazard Index

RME Noncancer 
Hazard

Contribution to Total Hazard Index

RME Noncancer
Hazard

Contribution to Total Hazard Index

LPRSA RM 6-9 East Bank
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Figures Page 1 

Figure L-3 
Concentrations of 2,3,7,8-TCDD in surface sediment (full dataset) above Dundee Dam 
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Figure L-4 
Concentrations of dieldrin in white perch fillet tissue above Dundee Dam 

 

 
 
 
 
 

Figure L-5 
Concentrations of heptachlor epoxide in white perch fillet tissue above Dundee Dam 
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Figures Page 3 

Figure L-6 
Concentrations of 4,4’-DDD in white perch fillet tissue above Dundee Dam 

 
 

 
 
 
 

Figure L-7 
Concentrations of 4,4’-DDE in white perch fillet tissue above Dundee Dam 
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Figure L-8 
Concentrations of cis-chlordane in white perch fillet tissue above Dundee Dam 

 

 
 
 

Figure L-9  
Concentrations of cis-nonachlor in white perch fillet tissue above Dundee Dam 
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Figure L-10  
Concentrations of oxychlordane in white perch fillet tissue above Dundee Dam 

 

 
Not a potential COC.  Included for informational purposes. 

 
 

Figure L-11 
 Concentrations of trans-nonachlor in white perch fillet tissue above Dundee Dam 
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Figure L-12 
Concentrations of total PCB Aroclors in blue crab muscle-only tissue in Jamaica Bay 

 

 
 
 

Figure L-13 
Cumulative frequency of LPRSA and UPR benzo(a)pyrene accessible surface sediment 

concentrations 
 

 
Not a potential COC.  Included for informational purposes. 
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Figure L-14 
Cumulative frequency of LPRSA and UPR total PCB accessible surface sediment 

concentrations 
 

 
Not a potential COC in sediment.  Included for informational purposes. 
 

 
 

Figure L-15 
 Cumulative frequency of LPRSA and UPR TCDD-TEQ accessible surface sediment 

concentrations   
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Figure L-16 
Cumulative frequency of LPRSA and UPR 2,3,7,8-TCDD accessible surface sediment 

concentrations 
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Figure L-17 Boxplot comparisons of potential COC concentrations in LPRSA and UPR 
accessible surface sediment samples 

 
 

Benzo(a)pyrene is not a potential COC.  Included for informational purposes. 
 

 
PCBs are not a potential COC in sediment.  Included for informational purposes.  
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Figure L-17 (continued). Boxplot comparisons of potential COC concentrations in LPRSA and 
UPR accessible surface sediment samples 
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Figure L-18 

Box plots of total PCB concentrations in fish fillet tissue 

 
 

Figure L-19 
 Box plots of TCDD-TEQ concentrations in fish fillet tissue  
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Figure L-20 
Box plots of dieldrin concentrations in fish fillet tissue 

 
 

Figure L-21 
Box plots of methyl mercury concentrations in fish fillet tissue 

  

AECOM

Final

July 2017



 

Figures Page 13 

Figure L-22  
Box plots of potential COCs in LPRSA and UPR pooled tissue 
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Figure L-22 (continued) 
Box plots of potential COCs in LPRSA and UPR pooled tissue 
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Figure L-23    
Box plots of potential COCs in LPRSA and Jamaica Bay Crab Muscle and Hepatopancreas 

Tissue 
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Figure L-23 (continued) 

Box plots of potential COCs in LPRSA and Jamaica Bay Crab Muscle and Hepatopancreas 
Tissue 
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Figure L-23 (continued) 
Box plots of potential COCs in LPRSA and Jamaica Bay Crab Muscle and Hepatopancreas 

Tissue 

Total PCB Aroclors 

Total PCB Congeners 
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APPENDIX M 
USEPA AND CPG 

COMMUNICATIONS RELATED TO  
RISK ASSESSMENT PLANNING DOCUMENTS 

Page 1 of 6 

1.0 Introduction 

This appendix documents and provides the communications between the US Environmental 
Protection Agency (USEPA) and the Cooperating Parties Group (CPG) regarding the Lower Passaic 
River Study Area (LPRSA) risk assessments following the submittal of the draft Risk Analysis and 
Risk Characterization Plan for the Lower Passaic River Study Area (referred to as the Risk Analysis 
and Risk Characterization [RARC] Plan) to USEPA on April 16, 2010.  The communications cover 
the period between September 10, 2010 and December 14, 2015 (and are attached in the order 
presented below): 

• On September 10, 2010, USEPA provided comments on the draft RARC Plan and draft Data
Usability and Data Evaluation Plan for the Lower Passaic River Study Area Risk
Assessments.0F

1

• On October 12, 2010, CPG provided responses to many of USEPA’s September 10, 2010
RARC Plan and Data Usability Memo comments, with a proposed plan and schedule for
addressing the remaining comments.

• On November 5, 2010, USEPA issued a letter to CPG that clarified the intent of each of their
September 10, 2010 comments, as follows:

− Comments that were USEPA directives that are not subject to further discussion or 
debate; 

− Comments for which the resolution proposed in CPG’s October 12, 2010 response was 
acceptable to USEPA; 

− Comments for which a resolution/response could be met through collaboration with 
USEPA and CPG via meetings and/or calls; and  

− Comments that are largely directive in nature, but for which there may be further 
discussion between USEPA and CPG on details. 

• On November 19, 2010, CPG issued a letter to USEPA stating CPG’s agreement to comply
with USEPA’s directive comment despite their disagreement with many of USEPA’s directive
comments.

• On December 14, 2010, a meeting was held between CPG representatives (Lisa Saban
[Windward Environmental], Mike Johns [Windward Environmental], and Rob Law [de
maximis, inc.]) and USEPA representatives (Stephanie Vaughn [USEPA], Chuck Nace
[USEPA]) to discuss RARC Plan comments related to the ecological risk assessment (ERA)
and the Data Usability Memo comments.  The outcome of this meeting was the February 2,
2011 Ecological Risk Assessment and Data Usability term sheet which documents the
agreements reached during the December 14, 2010 meeting.

• On December 16, 2010, a meeting was held between CPG representatives (Rob Law [de
maximis, inc.], Betsy Ruffle [AECOM], and Lisa Bradley [AECOM]) and USEPA
representatives (Stephanie Vaughn [USEPA], Marian Olsen [USEPA], and Kristin Carpenter
[CDM, via telephone]) to discuss RARC Plan comments related to the HHRA.

1 The draft Risk Analysis and Risk Characterization Plan for the Lower Passaic River Study Area for submitted to 
USEPA on April 16, 2010.  The draft Data Usability and Data Evaluation Plan for the Lower Passaic River 
Study Area Risk Assessments was submitted to USEPA on February 26, 2010. 
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• On February 2, 2011, CPG submitted Ecological Risk Assessment and Human Health Risk 
Assessment Term Sheets documenting agreements and action items from the December 14 
and December 16, 2010 meetings, respectively.   

• On February 10, 2011, Stephanie Vaughn provided CPG with USEPA’s response to the 
Term Sheets, including a Technical Memorandum, Revisions to Exposure Parameter 
Assumptions for the LPRSA Human Health Risk Assessment. 

• On February 10, 2011, CPG submitted the Revised RARC Plan to USEPA (not included in 
attachments). 

• On July 11, 2011, USEPA issued a letter CPG disapproving the Revised RARC submitted on 
February 10, 2011. 

• On July 25, 2011, CPG issued a letter to USEPA invoking dispute resolution following receipt 
of USEPA comments (received on July 11, 2011) to the first submittal of the Revised RARC 
Plan (submitted on February 10, 2011). 

• On July 25, 2011, USEPA provided a Technical Memorandum, Fish and Crab Consumption 
Rates for the LPRSA Human Health Risk Assessment to CPG.  

• On August 9, 2011, CPG submitted the Revised RARC Plan to USEPA (not included in 
attachments). 

• On August 9, 2011, CPG included with the second submittal of the Revised RARC Plan (also 
submitted on August 9, 2011) a transmittal letter to USEPA that listed eleven dispute 
resolution issues. 

• On August 12, 2011, CPG issued a detailed dispute letter to USEPA.  

• On September 6, 2011, CPG provided a position paper on dispute resolution issues related 
to the human health risk assessment to USEPA. 

• On November 16, 2011, USEPA provided CPG a letter regarding the dispute resolution 
process. 

• On December 1, 2011, CPG made a presentation to USEPA at a meeting regarding the 
RARC Plan dispute resolution.   

• On December 5, 2011, USEPA provided an e-mail to CPG of a written version of the EPA 
Region 2 staff recommended language. 

• On December 8, 2011, CPG provided USEPA with a response to their December 5, 2011, e-
mail. 

• On December 15, 2011, CPG provided a dispute resolution issues status letter to USEPA. 

• On January 3, 2012, USEPA issued a dispute resolution letter to CPG memorializing status 
on seven of the dispute resolution issues.  USEPA also issued a Region 2 Staff Statement of 
Position on January 3, 2012. 

• On January 13, 2012, a meeting was held between CPG and USEPA representatives to 
discuss remaining dispute resolution issues.   
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• On February 6, 2012, USEPA provided CPG with a letter summarizing the decision 
outcome of the January 13, 2012, meeting regarding dispute resolution issues, including 
Attachments A, B, and C (Attachment A – Changes to be made to CPG’s RARC Plan, Per 
Previous EPA Directions; Attachment B – New Language for RARC Uncertainty 
Discussion; and Attachment C – Technical Memorandum on Fish and Crab Consumption 
Rates, July 25, 2011, revised February 2, 2012). 

• On January 28, 2013, CPG representatives (Betsy Ruffle [AECOM] and Rob Law [de 
maximis, inc.]) and USEPA representatives (Stephanie Vaughn [USEPA], Marian Olsen 
[USEPA], and Kristin Carpenter [CDM] participated in a call to discuss cooking loss factors 
for use as CTE values in the BHHRA. 

• On October 29, 2013, CPG submitted the Revised Risk Analysis and Risk Characterization 
(RARC) Plan to USEPA Region 2. 

• On January 21, 2014, USEPA Region 2 provided comments to CPG on the 10/29/13 
Revised RARC. 

• On May 14, 2014, CPG provided responses to USEPA Region 2 comments received 
1/14/2014 on the 10/29/13 Revised RARC. 

• On June 5, 2015, USEPA Region 2 provided comments to the CPG on the Draft Baseline 
Human Health Risk Assessment submitted to USEPA Region 2 on June 6, 2014. 

• On June 8, 2015, USEPA Region 2 provided additional information regarding surrogates: 

• Provisional Peer-Reviewed Toxicity Values for Complex Mixtures of Aliphatic and 
Aromatic Hydrocarbons. Superfund Health Risk Technical Support Center.  National 
Center for Environmental Assessment. Office of Research and Development. U.S. 
Environmental Protection Agency. Cincinnati, OH 45268 (Final 9/30/2009). 

• Approval of Surrogates for Multiple Chemicals. Paper evaluating the feasibility of 
using surrogate chemicals for the derivation of Reference dose values (RfDs) for 
4,4’DDD, 4,4’ DDE, 2,4’DDT, 2,4’DDD and 2,4’DDE, with Appendix (Appendix A: 
Results from the Tiered Surrogate Analysis for 4,4’DDD, 4,4’DDE, 2,4’DDT,  
4,4’DDD and 2,4’DDE).  February 25, 2015. 

• Approval of Surrogates for Multiple Chemicals. Paper evaluating the feasibility of 
naphthalene (CASRN 91-20-3) as a potential surrogate chemical for the oral 
noncancer and cancer risk assessments of C2-, C3-, and C4-naphthalenes, and, 
evaluating the feasibility of chrysene (CASRN 218-01-9) as a surrogate chemical for 
oral noncancer and cancer risk assessment of C2-benzanthracene/chrysene.  April 
9, 2015. 

• Approval of Surrogates for Multiple Chemicals. Paper evaluating the feasibility of 
naphthalene (CASRN 91-20-3) as a potential surrogate chemical for the oral 
noncancer and cancer risk assessments of C2-, C3-, and C4-naphthalenes, and, 
evaluating the feasibility of chrysene (CASRN 218-01-9) as a surrogate chemical for 
oral noncancer and cancer risk assessment of C2-benzanthracene/chrysene.  April 
9, 2015 
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• Wang, Nina Ching Yi,  Q. Jay Zhao, Scott C. Wesselkamper, Jason C. Lambert, Dan 
Petersen, Janet K. Hess-Wilson. Application of computational toxicological 
approaches in human health risk assessment. A tiered surrogate approach.  
Regulatory Toxicology and Pharmacology.  63 (2012) 10-19. 

• On June 12, 2015, CPG issued a letter to USEPA Region 2 to acknowledge and respond 
to, on a strictly preliminary basis, the USEPA Region 2 comments. 

• On June 19, 2015, USEPA Region 2 issued a letter to CPG regarding CPG’s June 12, 
2015 letter. 

• On July 15, 2015, USEPA Region 2 provided additional responses to CPG concerns with 
select Region 2 comments dated June 5, 2015 on the BHHRA. 

• On August 21, 2015, CPG provided its responses to USEPA Region 2’s June 5, 2015 
comments on the June 2014 Draft BHHRA, including an Updated Exposure Assumptions 
Tables Deliverable. 

• On September 1, 2015, CPG provided responses to USEPA Region 2’s July 15, 2015 
supplemental comments. 

• On October 16, 2015, USEPA Region 2 issued its responses to the CPG’s 8/21/15 and 
9/1/15 responses to the June 5, 2015 comments. 

• On October 30, 2015, USEPA Region 2 provided a follow up email regarding CPG’s 
8/21/2015 and 9/1/2015 responses to Comment 42 on the Draft BHHRA, as well as a 
follow-up response to Comment 154. 

• On November 11, 2015, CPG issued a letter to USEPA Region 2 to confirm discussions 
during the October 22, 2015 conference call between USEPA Region 2 and CPG 
representatives. 

• On December 4, 2015, USEPA Region 2 issued a letter to CPG with its recommendations 
based on the CPG’s 11/11/15 letter.  The letter included an attachment with STSC’s 
recommendations on the application of relative potency factors for cis/trans-nonachlor and 
oxychlordane, and two attachments with revised text for the uncertainty evaluation section 
of the BHHRA. 

• On December 10, 2015, CPG sent an email to USEPA Region 2 regarding the application 
of the relative potency factors for the chlordane compounds. 

• On December 14, 2015, USEPA Region 2 responded to CPG’s 12/10/15 email, indicating 
that the BHHRA should be submitted in its current form and that EPA will consider how 
best to capture the information provided by STSC. 
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• On August 25, 2016, USEPA Region 2 provided comments on CPG’s Revised Draft Lower 
Passaic River Study Area Baseline Human Health Risk Assessment, submitted by CPG on 
December 18, 2015.    

• On September 26, 2016, CPG provided responses to USEPA Region 2’s 8/25/16 comments. 

• On December 7, 2016, USEPA Region 2 requested clarification on the level of effort 
necessary to update the RAGS Part D Tables (email from Jennifer LaPoma to Rob Law). 

• On December 13, 2016, CPG responded to Region 2’s request for clarification on the level of 
effort to update the RAGS Part D tables in the Draft 17-mile BHHRA (email from Rob Law to 
Jennifer LaPoma with attachment [12/8/16 AECOM memorandum]). 

• On January 5, 2017, USEPA Region 2 provided responses to CPG’s 9/26/17 responses. 

• On January 18, 2017, CPG provided USEPA Region 2 with a summary of comments for 
discussion on teleconference scheduled for January 19, 2017. 

• On January 19, 2017, representatives of USEPA Region 2 and CPG had a conference call to 
discuss comments related to revision of the BHHRA. 

• On January 25, 2017, CPG provided USEPA Region 2 with a summary of the January 19, 
2017 teleconference call.  

• On January 25, 2017, USEPA Region 2 provided clarification that they would look into 
whether they could get EPA’s re-analysis of the Connelly data for the CPG (email from 
Jennifer LaPoma to Rob Law). 

• On January 25, 2017, USEPA Region 2 provided their response to comment 54 regarding 
discussion of background cancer rate (email from Jennifer LaPoma to Rob Law).   

• On February 1, 2017, USEPA Region 2 provided direction on the update of the BHHRA 
relative to the January 2017 IRIS update of benzo(a)pyrene toxicity values (email from 
Jennifer LaPoma to Rob Law). 

• On February 1, 2017, CPG asked USEPA Region 2 whether they had located their re-
analysis of the Connelly et al. (1992) data, and whether the Hackensack River was included 
in Burger's 1999 survey (email from Rob Law to Jennifer LaPoma). 

• On February 2, 2017, USEPA Region 2 indicated that the CPG would need to contact the 
study author to request the raw data from Connelly et al. (1992). 

• On February 12, 2017, CPG provided USEPA Region 2 with proposed footnotes for the 
updates to the BHHRA based on updated toxicity values for chlordane isomers and cPAHs. 

• On February 14, 2017, representatives of USEPA Region 2 and CPG had a conference call 
to discuss remaining comments related to revision of the BHHRA and CPG proposed a 
March 1 submission date. 

AECOM
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 On February 15, 2017, USEPA Region 2 provided information regarding survey locations 
included in NJDEP’s 1995 and 2005 angler surveys (email from Jennifer LaPoma to Rob 
Law). 

 On February 15, 2017, CPG responded to USEPA Region 2’s information on survey 
locations, noting that it did not respond to CPG’s request for confirmation as to whether the 
Hackensack was included in Joanna Burger’s 1999 angler survey (email from Rob Law to 
Jennifer LaPoma). 

 On February 15, 2017, USEPA Region 2 provided further response to specific comment 98, 
indicating that Region 2 would accept the removal of the phrase “but within the range of 
plausible outcome” in Section 7.4.2 of the BHHRA (email from Jennifer LaPoma to Rob 
Law). 

 On February 16, USEPA Region 2 provided clarification of its rationale for assuming that the 
Hackensack River was part of Joanna Burger’s 1999 survey (email from Jennifer LaPoma to 
Rob Law). 

 On February 21, 2017, USEPA Region 2 granted an extension of the BHHRA deadline to 
March 1, 2017 (email from Jennifer LaPoma to Rob Law). 

 On February 23, 2017, CPG provided USEPA Region 2 with a summary of the 2/14/17 
teleconference, which included tables summarizing the updated toxicity values in the 
BHHRA, proposed as new Appendix O (email and attachment from Rob Law to Jennifer 
LaPoma). 

 On March 1, 2017, CPG submitted its responses to USEPA Region 2 comments dated 
August 25, 2016 and responses dated January 5, 2017 with the Revised Draft Final BHHRA. 

 On June 14, 2017, USEPA Region 2 provided comments on CPG’s Revised Draft Final 
Lower Passaic River Study Area Baseline Human Health Risk Assessment, submitted by 
CPG on March 1, 2017.    

 On July 21, 2017, CPG submitted its responses to USEPA Region 2 comments dated 
June 14, 2017, with the Final BHHRA. 
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Comments 
Draft Data Usability and Data Evaluation Plan  

for the Lower Passaic River Study Area Risk Assessments 
dated February 26, 2010 

 
 
EPA has reviewed the draft Data Usability and Data Evaluation Plan for the Lower 
Passaic River Study Area Risk Assessments submitted on February 26, 2010.   
 
Overall, we have some significant concerns with the document, not the least of which is 
how it fits into the larger questions of how the risk assessments will be conducted.  As 
such, we will not approve this document, nor consider it final, until all (or at least more) 
of the risk assessment-related documents are submitted and reviewed holistically.   
 
We anticipate that a series of conversations and written exchanges on this topic will take 
place over the coming weeks and, most likely, months.  The draft Data Usability Plan 
provides a good starting point for this dialogue.  Our major concerns with this specific 
document are as follows: 
 
• A date of ten years before the 2007 CPG Settlement Agreement was selected as 

the cutoff to establish the age of historical data that will be considered for use in 
the risk assessments.  This date does not have a scientific basis and automatically 
excludes older data that should at least be considered for use in the assessments.  
As the document suggests, trend analyses need to be conducted; these analyses 
should be conducted prior to determining which data should or should not be 
used.    

 
• The document also states that all data collected by the CPG as part of EPA-

approved QAPPs and/or QAPP addenda automatically meets all Data Quality 
Objectives for the risk assessments.  While most of the CPG data should indeed 
meet DQOs, all data must still be vetted against those DQOs prior to use. 

 
• The document does not include a reference to the Risk Assessment Guidance for 

Superfund (RAGS), Part D, and the associated data usability worksheets.  RAGS 
Part D must be used as part of the process, to evaluate data for the risk 
assessment. 

 
• EPA is working on a comprehensive review of the PREmis database, and will be 

addressing the concerns raised by the CPG.  At this point, data should not be 
excluded simply because it is not entered properly or consistently in the database. 

 
More specific comments follow, and we reserve the right to send additional comments as 
our discussions on these topics progress.   
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No. Section/ 
Title Comment 

1  
Section 1 
Page 1 

The document states the “evaluation of data usability for other aspects of the LPRSA 
RI/FS (e.g., site characterization, remedial studies, trend analysis of chemical 
concentrations over time, and modeling) and regional background data that will be 
used to support the risk assessments are not addressed in this plan.”  Please indicate 
when  and in which documents data usability will be evaluated for other RI/FS uses. 
 

2  
Section 2.1.2 
Pages 3 to 4 

a. EPA agrees that the data loaded on PREmis needs to be evaluated, and we are 
actively developing a solution for moving forward.  However, note that the 
majority of the historical data were collected under USEPA quality 
assurance/quality control (QA/QC) procedures, using approved QAPPs.  
Appropriate QA/QC procedures appear to have been used to generate most 
existing datasets, and the data have been used to support other risk assessments.   
Note that reports, and the associated metadata information, are available via 
hardcopy for 7 of the 13 sediment datasets and 3 of the 6 biological tissue datasets 
for use in the risk assessments. 

 
b. The acceptability of datasets (whether historical or collected by CPG) for use in 

risk assessments should be evaluated using the DQOs, even as database 
maintenance continues.   The format of existing data should not impact data 
usability, especially since the EPA Region 2 MEDD format was not required for 
use on this project until 2007.   

 

3  
Section 2.2 

Page 4 

The second paragraph of this section states that CPG-collected data “are assumed to 
meet DQOs specified for the baseline risk assessments.”  Change “are assumed to” to 
“will be evaluated as to whether they.” 

4  
Section 2.2.1 

Page 5 
 

a. The “Event Level” DQOs listed are overly restrictive and would likely eliminate 
many recent datasets that may be useful without a scientifically valid reason.  

 
b. Other data types (toxicity, bioassay, and physical data) are listed in the document, 

but criteria for these data types are not identified.  
 
c. The potential for inclusion of sediment samples from deeper than 0-6 inches should 

be evaluated as part of the risk assessment planning process.  A more detailed 
discussion of the sediment sample selection process needs to be presented in either 
this or one of the upcoming documents (see also Section 2.2.3). 

 
d. In the third bullet of this section, it is not clear why only data that have been 

processed in a “manner consistent with the Benthic QAPP” would meet the 
requirements of this DQO.  Why is this stipulation not also extended to surficial 
sediment and surface water as well?  If the issue is integration, it would be better to 
consider appropriate approaches rather than to disregard other data sets. 

 
e. As is noted in the general comments, the timing of the 2007 CPG Settlement 

Agreement is not relevant to the risk assessment.  If the CPG wishes to evaluate 
data collected in the last 10 years, then they should propose to examine data from 
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No. Section/ 
Title Comment 

2000 to 2010; however, it is preferred that they do not exclude the Tierra Solutions, 
Inc. 1995 RI Study (which is close to the proposed cut-off date of 1997). 

 
The 1995 sampling program is the only other comprehensive set of sediment data 
available, albeit for only part of the river under investigation, and provided 
analytical data for locations not otherwise sampled.  In addition, the risk 
assessments will need to evaluate both current and future conditions for receptors.  
Even if trend analyses suggest that conditions have changed within the LPRSA 
since the time that these samples were collected, the 1995 data along with 
subsurface analytical results (collected under various programs) may be the best 
way to estimate potential exposures. 

 

5  
Section 2.2.2 

Page 6 
DQO No. 1 

As stated, sediment samples collected prior to dredging or capping no longer reflect 
current conditions.  However, data from these areas may still be useful as part of the 
risk assessment process, for example during trend analyses.    
 

6  
Section 2.2 

Page 6 
DQO No. 2 

The statement “only data collected from within the LPRSA will be used to calculate 
risk estimates” suggests that data collected above Dundee Dam or on the tributaries 
will be eliminated from the risk assessment.  Please clarify this statement. 
 

7  
Section 2.2.4 

Page 7 
DQO No. 1 

Historical data may be marked with either a U- or an ND-qualifier, and they are 
generally used interchangeably.  For these non-detected concentrations, the laboratory 
may report either the method detection limit, the reporting limit, or the laboratory 
quantitation limit, depending on their scope of work.  These details may be obtainable 
from the labs, even if they are not currently entered in the database. 
 

8  
Section 2.2.4 

Page 7 
DQO No. 2 

a. In some instances individual component results may not be available. The totals 
results may have been reported directly from the laboratory and individual 
components may not have been captured in PREmis or reported from the 
laboratory. This should not necessarily preclude the use of these results from the 
risk assessment. 

 
b. Include a cross reference to Table 3 and Section 3.1. 

 

9  
Section 2.2.4 

Page 7 
DQO No. 3 

a. Delete the phrase “publicly available” from the discussion of SOPs.  Data should 
not necessarily be eliminated because a laboratory considers their SOPs to be 
confidential documents.  Prior experience shows that business confidential SOPs 
can be obtained for review and approval by both EPA and the CPG. 

 
b. The document states that inclusion of data obtained using low-resolution analysis 

methods will be made on a case-by-case basis.  The determination process for 
vetting these data should be detailed in this document or elsewhere, for discussion 
and approval by EPA. 
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No. Section/ 
Title Comment 

10  
Section 2.2.4 

Page 7 
DQO No. 5 

“Invertebrate community data must be reported to the lowest practical taxonomic 
level.” Lowest practical taxonomic level is clearly preferred, but even higher 
taxonomic levels can be useful if qualified appropriately and used carefully. 
 

11  
Section 2.2.5 

Page 8 

The validation criteria are overly strict for data collected by other parties and will likely 
eliminate several historical datasets.  For example, non-chemical parameters may not 
typically be validated.  Historical biological data (e.g., toxicity test and community 
surveys) were likely verified, not validated.  These historical data should not 
necessarily be eliminated if they were generated in compliance with their planning 
documents. 
 

12  
Section 2.2.5 

Page 9 
DQO No. 3 

This statement is generally true; however there may be documentation beyond the 
availability of Form 1s that define the quality checks used for a particular data set in 
PREmis. These quality assurance trails also speak to the overall quality of a particular 
dataset. 
 

13  
Section 2.2.6 

Page 9  

As was noted earlier, the final list of DQOs should apply to all data, not just that 
collected by parties other than the CPG.  
 

14  
Section 3.1 
Pages 10 to 

11 

EPA is still evaluating how best to handle non-detects for congeners with multiple 
congeners, and Region 2 has contacted Headquarters for further guidance.  As such, 
additional comments on this section will be made at a later date.  In the meantime, 
however, it may be useful to select some examples from the existing dataset to 
determine the overall impact of using zero, one-half the detection limit, or the full 
detection limit on the calculated concentrations. 
 

15  
Table 3-1 

Pages 12 to 
13 

a. The rationale for inclusion of an alkylated PAH (2-methylnaphthalene) in the PAH 
totals should be included. 

 
b. More detail should be provided on the handling of DDD, DDE, and DDT in the 

summation since analysis and quantification of these compounds are frequently 
impacted by matrix interferences.  It is likely that most of the Total DDx 
concentrations will be flagged in the risk assessment database. 

 
c. More detail should be provided on the handling of PCB co-elution. 
 
d. The evaluation of non-dioxin like PCBs should be conducted consistent with the 

examples provided in EPA’s 1996 PCBs: Cancer Dose-Response Assessment and 
Application to Environmental Mixtures, available at:  
http://cfpub.epa.gov/ncea/CFM/recorddisplay.cfm?deid=12486 .  
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No. Section/ 
Title Comment 

16  
Section3.2  
Pages 13 

to14 

a. The handling of field duplicates is unclear.  The introductory paragraph for the 
section states that one value will be used from the sample and duplicate pair.  
However, Section 3.2.2 states that both results will be used or averaged.  These 
paragraphs should be consistent. 

 
b. For the first bullet on Page 13, see Comment 10b.  In addition, EPA PAH data 

generated by HRCG/LRMS are also valid and should take precedent over SVOC 
data. 

 
c. If there are instances where samples were collected at the same location at 

different times, a third case should be included explaining how temporally variant 
samples would be used.  

 
d. The document states that “if a constituent is detected in only one duplicate, the 

detected value will be used.”  Such an instance should be accompanied by a 
rigorous QC review of the potential causes of disagreement in a sample and 
duplicate pair, prior to a final decision on usability of the data. 

 

17  
Section 4, 

Pages 14 and 
17 

The document should clarify that the assessment is being developed to protect the 
“Reasonably Maximum Exposed” individual who is at the 90th percentile or above on 
the distribution of exposures consistent with EPA’s 1992 Exposure Assessment 
Guidelines.  The discussion of “measures of central tendency” should clarify that the 
data used in the calculation of the exposure point concentration is the 95th UCL on the 
mean or the maximum concentration when the dataset consists of less than 10 points. 
 

18  
Section 4.1 

Page 15 

It might be best to define when normalization is desired, and when non-normalized 
data are most appropriate. Each provides different information that is valuable.  We 
suggest calculating both OC and lipid normalized BSAFs and non-normalized BSAFs. 
For use in food web modeling, actual tissue concentrations are preferred (for prey 
items). If prey tissue concentrations are to be estimated or modeled using BSAFs, then 
in those cases non-normalized BSAFs are often preferred.  
 

19  
Section 4.2 

Page 15 

For Equations 4-3 and 4-4, a QC step should also be performed to check that the sum 
of fractions is 1.  In addition, there may be specific ecological exposures where these 
reconstituted whole-body tissue estimates may provide inaccurate exposure estimates 
(e.g., fish bones and crab shell parts are typically not ingested by scavengers).  This 
type of information should also be included in the uncertainty analysis. 
 

20  
Section 4.4 

Page 17 

RAGS, Part A, Pages 8-7 and 8-8, discusses the use of significant figures.  Consistent 
with the guidance, the final presentation of calculated risks should be provided with 
one significant figure.   
 

21  
General 

Comment 
(Page 1) 

Here is some guidance for the COPC selection process memo, that you will be 
submitting shortly:   
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No. Section/ 
Title Comment 

For the human health risk assessment we compare the maximum concentration found 
in a specific media (i.e., soil, sediment, groundwater, air, surface water, etc.) to their 
respective chemical specific risk based concentration found in the Regional Risk 
Assessment Table.  For soils or sediment we would use the residential soil values.  The 
Regional Tables for fish consumption are available at:  
http://www.epa.gov/reg3hwmd/risk/human/index.htm.  For carcinogens the 
comparison values are based on a risk of one in a million consistent with the point of 
departure for determining remediation goals for alternatives when ARARS are not 
available and are not sufficiently protective because of multiple contaminants at a site 
or multiple pathways of exposures (NCP Rule 40 CFR 300.430(e)(2).  For systemic 
toxicants, we apply a Hazard Quotient (HQ) of 0.1 for noncarcinogens to account for 
additive effects.  All known carcinogens, regardless of risk based concentrations, are 
maintained in the risk assessment based on RAGS, Part A.  Also, consistent with the 
Background guidance, COPCs are not screened out based on background.  Background 
is evaluated in the Risk Characterization consistent with the RAGS Part A and also the 
Background policy and guidance. 
 

 
 



 

COMMENTS 
Risk Analysis and Risk Characterization Report 

 
 

No. General Comments and Directives 

1 

Attached are RAGS Part D tables which have been filled in, to the extent possible at this point in the process, with the 
exposure parameters that should be used in the HHRA.  The exposure scenarios and values outlined in these tables must be 
used to conduct the human health risk assessment for the site.  Also attached is a technical memorandum which outlines the 
basis for the parameters provided in the tables. 
 

2 

EPA disagrees with the notion that actual current and future exposures are the same.  As is noted on Page 97 of the RARC 
report, existing plans call for expansion and improvements to parks and open space along the river that will lead to higher 
exposure in the future.  While the general usage types of the river may remain the same in the future, the usage frequency 
and number of access locations should certainly increase over time based on these plans, or others that are developed.  This 
increased usage must be taken into account in the risk assessment calculations.  The exposure parameters that should be used 
for current/future exposures for each type of receptor are shown in the tables referenced in Comment 1, above, and do take 
into account the anticipated increased usage.  
 

3 

As discussed in the Problem Formulation document, the selection of areas to be used in the development of Exposure Point 
Concentrations will be addressed following a review of the contaminant concentrations.  Please remove all references 
throughout the document to specific areas over which EPCs will be calculated (i.e., see Page 31, Surface Water Exposure).  
The attached tables and technical memorandum do not address segmentation of the river for the risk assessment.   
 

4 

Distributions of TEQs should not be used in the risk assessment for human health.  This comment is based on information 
provided in the paper by van den Berg et al. 2006.  EPA will also provide specific direction on which toxicity values to use 
as the project moves forward.  
       

5 

The RME individual represents the 90% or higher end of exposure consistent with the 1992 Exposure Assessment 
Guidelines.  The 90th percentile or above will be used to identify the fish/crab consumer.   
 
Consistent with Risk Assessment Guidance for Superfund Part A, the evaluation of risks/hazards is based on an exposed 
individual.  As stated in the Guidelines, the RME individual is defined as follows:  “Actions at Superfund sites should be 
based on an estimate of the reasonable maximum exposure (RME) expected to occur under both current and future land-use 
conditions. The reasonable maximum exposure is defined here as the highest exposure that is reasonably expected to occur at 
a site. RMEs are estimated for individual pathways.” 
 

6 

Non-detects should be handled statistically rather than by using a simple substitution method, whether it be using zero, half 
the detection limit, or the full detection limit.  The current version of ProUCL includes procedures to do this (see USEPA, 
2010, ProUCL Version 4.00.05 User Guide, or the most recent version of ProUCL and other appropriate guidance from EPA 
at the time the analysis is conducted). 
 

7 

A fish ingestion rate of 26 grams/day and a crab ingestion rate of 24 g/day should be used for now.  These values are based 
on the 1997 Exposure Factors Handbook and the paper by Burger et al. 2002.(Burger, J. 2002. Consumption Patterns and 
Why People Fish. Environmental Research Section A 90, 125-135).  EPA will work on developing alternate numbers based 
on other existing surveys as multiple lines of evidence. 
 

8 

For future risk scenarios, the description of RM 0-6 in the Problem Formulation Document will be more applicable to RMs 0 
to approximately 2.  The shift in use of the waterfront with increased public access and recreational use will be upstream of 
Sherwin Williams (approximately at RM 3.6).  RMs 0 to 2 will remain active for commercial use into the future, and the 
stretch from RM 2 to 3.6 will likely be developed into Portfields/Brownfields. 
   

9 

While the CPG has not decided yet whether they intend to conduct a probabilistic risk assessment (PRA), EPA does not 
recommend conducting one for the following reasons:   
 

a. It may not be useful since the current risks calculated in the FFS are already above the criteria identified in Section 
2.3.2 of the RAGS Part III (see page 2-11 and 2-12 
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No. General Comments and Directives 

http://www.epa.gov/oswer/riskassessment/rags3adt/pdf/rags3adt_complete.pdf).   
 
b. The development of a PRA will take significant time (on the order of a year or two) for review of workplans, 

development of distributions, and review of computer codes/documents, which is also resource intensive. 
 

10 

The Passaic River above Dundee Dam, beyond the heavily industrial area, should be used as background for both the 
freshwater and estuarine sections of the river.  The selection of a reference location within the greater Newark Bay complex 
is inappropriate, because the definition of “background” in EPA guidance (OSWER 9285.6-07P) refers to locations that are 
not influenced by the releases from a site. 
 

11 

The document highlights the 2009 Exposure Factors Handbook and its recommendations.  This document recently completed 
its external peer-review and EPA is currently addressing comments.  At this point in time, the document is “do not cite or 
quote” and it should only be incorporated when the review and response to comments are addressed and the final version is 
posted on EPA’s homepage. 
 

12 

The Superfund risk assessment process addresses both chemical and radiological risks, but not microbial risks.  Discussion 
of microbial risks should not be included in the risk assessments for this project.    
 
Also note that the 2009 Protocol for Microbial Risk Assessment referred to in the document is still out for public review and 
the comments are being addressed.  It is premature to use a document that has not been finalized by the Agency. 
 

13 

Throughout the document, reconnaissance surveys are mentioned.  However, the document does not identify the types of 
information that will be collected to support the risk assessments and how this information will be used.  If, after reviewing 
the recommendations and directives enclosed herein, the CPG still feels that certain surveys are necessary, then they must be 
described, in detail, in writing, within 60 days of receipt of these comments.  EPA approval must be obtained prior to moving 
forward with any additional surveys. 
 

14 
Throughout the document, references to what data will be used and how it will be evaluated will need to be revised to be 
consistent with the to-be-revised Data Usability and Data Evaluation Plan. 
 

 
 
 

No. Section/Title Specific Comments 

15 Section 1 
Page  

Change the end of the first sentence of the second paragraph on the page to “…and as site-specific as 
possible given the available data.” 
 

16 Section 1.1 
Page 1 

a. A simple definition of the study area should be provided in the introduction to this document.  Please 
add the following information to this section: “The LPRSA encompasses the lower 17.4 miles of the 
Passaic River, from Newark Bay to Dundee Dam.” 

 
b. The discussion should also mention that there are efforts underway to restore the river as a viable 

natural resource, both within the 17.4-mile stretch and above Dundee Damn. 
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No. Section/Title Specific Comments 

17 Section 1.2 
Pages 1 to 2 

a. As noted in previous comments regarding the draft Data Usability and Data Evaluation Plan, all data 
must be vetted against the data quality objectives (DQOs) prior to use.  Please adjust the language in 
this section to indicate that all data, and not just data collected by third parties, will be evaluated against 
DQOs prior to use in the risk assessments.  Ultimately, this section needs to be consistent with the final 
Data Usability and Data Evaluation Plan. 

 
b. The list of QAPPs on Page 2 needs to be updated. 
 
c. Data from the 2001 creel angler survey conducted by Tierra Solutions, Inc. should not be used in the 

risk assessments.  As has been noted previously, the survey was referenced in the Problem Formulation 
Document as part of a summary of all studies completed on the river.  The PFD clearly states that the 
survey was conducted without EPA approval.  EPA disagrees both with how the survey was conducted 
and with the conclusions drawn from it.  For example, ingestion rates were not calculated correctly in 
the survey report.  The survey identified 7 individuals who reported consuming fish (see Ray et al, 
Table 1).  Consistent with the definition for a Reasonably Maximally Exposed Individual, this N = 7 
will represent the RME group.  When calculated this way, the data indicate that the maximum 
consumption rate was 28 grams/day (see Ray et al. page 525) and the estimated maximum annual 
consumption was 23.95 grams/day (see Table 3).  These values are close to the default ingestion rate of 
26 grams/day which is the current value from the 1997 Exposure Factors Handbook.  

 

18 Section 2 
(throughout) 

Non-chemical stressors should not be included as part of the risk characterization for the BERA, and should 
not be quantified.  They may be discussed, qualitatively, in the habitat or environmental characterization 
section of the BERA. 
 

19 Section 2 
Page 5 

a. The list of data collection efforts to date on this page needs to be updated. 
 
b. Change the last sentence of the 4th paragraph on the page to state that understanding the impacts of 

habitat constraints in the LRRSA is part of assessing current ecological risks and planning restoration. 
 

20 Section 2.1.1 
Page 8 

a. Tissue concentrations for avian egg tissue will also be estimated and there should be an explanation of 
how the chemical parameters to be modeled will be determined. 

 
b. The report states that the dietary chemicals that will be evaluated for wildlife include only those that are 

bioaccumulative, plus phthalates.  Chemicals can have deleterious effects without being 
bioaccumulative, so a full screening process should be conducted. 

 

21 Section 2.1.2 
Pages 9-10 

It is unclear how populations (vs. individuals) will be evaluated in some cases. It is recognized that 
assessing population level impacts is appropriate for non-special status species, but it appears that impacts 
to individuals (based on ecotoxicity data) will form the basis of these assessments. For example, 
assessments of amphibian populations are extremely difficult to perform, yet impacts on tadpoles based on 
aquatic toxicity data can be used to infer population level impacts depending on assumptions. It may be 
more clear to state that population level impacts will be inferred from data based on impacts to individuals 
(presumably using survival, growth, and reproduction endpoints). 
 

22 

Section 2,1.3 
Table 2-1 

Pages 11 to 
17 

a. Surface water contaminant levels used in the evaluation of benthic organisms should be obtained 
immediately above the sediment, from 0 to 6 inches. 

 
b. Footnote a will need to be revised to be consistent with the approved wording in the to-be-revised Data 

Usability Report. 
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No. Section/Title Specific Comments 

23 Section 2.1.4 
Page 18 

a. In the second paragraph, first sentence, suggest replacing “…ecological species…” with “…types of 
potential ecological receptors…” or something similar; the groups noted are not species. 

 
b. In the fourth paragraph, first sentence, suggest replacing “…dominant bird species…” with “…types of 

birds…” or “…avian receptors….” The groups noted are not species. Also, throughout the document 
references to “species” should be checked to verify that organisms noted are species rather than types 
or groups. 

 

24 Section 2.1.4 
Page 20 

The first sentence states “…a number of the estuarine ROCs (i.e., blue crab, white perch, and American eel) 
were found in all reaches of the freshwater portion (river mile [RM] 10 to RM 17.4), demonstrating that 
these fish may have some tolerance for fresh water.” The way this sentence is structured does not recognize 
that American eel are catadromous fish that spawn in the sea but spend most of their lives in freshwater. 
 

25 Section 2.1.4 
Page 23 

The document should not make reference to conclusions drawn in the draft LRC report, particularly since 
some of these conclusions are being challenged.  Please remove this language. 
   

26 Section 2.3 
Page 24 

The first paragraph states that exposure estimates for the baseline ecological risk assessment (BERA) will 
include both the mean and upper confidence limit of the mean (UCL).  It is assumed that the statistic for the 
UCL will be the 95 percent UCL, but this is not stated as such. Please provide the statistic that will be 
calculated and used in the BERA to reflect the UCL on the arithmetic mean. This issue is discussed in more 
detail in subsequent paragraphs, with specific reference to use of Pro-UCL. 
 

27 
Section 
2.3.1.3 
Page 26 

Do the listed “n” values represent the total number of samples, the samples per site, or the number of 
organisms per test?  Please clarify. 

28 
Section 
2.3.1.4 
Page 28 

White Sucker and carp will also be analyzed for chemical residues and should be included in the bullets in 
this section. 

29 

Section 
2.3.1.4 

Equation 2-2 
Page 30 

The selection of the site use factor will have a direct and linear impact on the dose calculations (i.e., dose at 
site use factor (SUF) = 1 is double what dose would be at SUF = 0.5). Data on SUF values for fish are 
limited, and it may be appropriate to set the SUF to 1.0 where a site specific SUF is unknown. Some 
discussion on how the SUF will be determined would be appropriate here, given the potential impact and 
high degree of uncertainty.   
 
In addition, see comments on Appendix C for some specific recommendations on what SUF to use.   
 

30 
Section 
2.3.1.4 
Page 30 

Because we are not looking at water ingestion and potential uptake across the gill, it would be good to 
compare modeled fish tissue concentrations to measured fish tissue concentrations, to ensure that the model 
is predicting the appropriate concentrations for the future assessments. 
 

31 
Section 
2.3.1.4 
Page 31 

Please clarify what sediment depth will be used to calculate the BSAF for mummichog and darter/killifish.  
The depth used should correlate with the small forage fish burrowing depth when they overwinter in the 
sediments. 
 

32 
Section 
2.3.2.1 
Page 36 

The report states that average fish body weights will be based on the fish that are actually analyzed.  This 
will likely skew the results towards heavier weights since, in general, larger individuals were chosen for 
analysis.  Instead, a range of fish should be utilized to calculate the weights, based on (a) the fish that were 
analyzed, (b) the fish that were not analyzed, and (c) the complete data set for each species.  A discussion 
should be included on how the use of each of these data sets affects the outcome. 
 

33 
Section 
2.3.2.1 
Page 37 

Again, the exposure area needs to be decided, with EPA approval, after the data have been evaluated.  See 
also General Comment 3. 
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34 

Tables 2-2 
and 2-3 

Pages 38 to 
40 

Please see specific comments on Appendix C regarding site use factors and diet percentages.  All of the 
factors and percentages proposed should be re-evaluated and re-submitted for review and approval. 

35 Section 2.4 
Page 54 

It would be beneficial to use both NOAEL and LOAEL values in the BERA, when needed, so that 
additional information regarding the potential for effects can be evaluated.  EPA Region 2 uses the NOAEL 
and LOAEL in conjunction with the "Rule of Five" to evaluate potential remediation goals.  Information on 
the rule of five can be provided if needed. 
 

36 Table 2-6 
Page 58 

The Amphibian/Reptile Populations section has a footnote “d” indicator, but no footnote d is provided.  
Please clarify. 
 

37 
Section 
2.5.1.2 
Page 64 

The report cites the NJDEP SQGs dated 1998.  EPA will be providing tables with updated ecological 
screening criteria.  See also Comment 62. 
 

38 Section 2.6 
Page 67 

a. Will a ‘weight-of-evidence’ approach be used in risk characterization or instead, will risk 
characterization include ‘multiple lines of evidence’? This comment is specifically asking if a 
weighting strategy will be employed in the evaluation of the various lines of evidence.  If a weighting 
system is contemplated, then the proposed system should be submitted to EPA for approval prior to 
application in the risk assessment. 
 

b. The report states that “COCs will not be identified based on the SQT approach.  Instead, areas of 
potential risk to the benthic invertebrate community will be identified spatially using the results of the 
SQT analysis.”  Please clarify this statement. 

 

39 Section 3.3 
Page 71 

The use of default or surrogate assumptions is consistent with USEPA guidance. In fact, depending on the 
parameter, such assumptions are valuable and recommended for use in the risk assessment process as noted 
in many of the USEPA documents cited in the draft RARC. Based on this information, the last sentence in 
the second paragraph should be revised to read “While use of some default or surrogate assumptions is 
necessary in the remedial decision-making process, USEPA guidance documents stress the importance of 
using data that represent the characteristics of the local population(s) and site where possible and 
appropriate (USEPA 1989a, b, 1991a, 1997b, 1998a, 2000a).” 
 

40 

Sections 3.3.1 
to 3.3.4 

Pages 89 to 
106 

These sections need to be fully revised to be consistent with the attached RAGS Part D Tables and exposure 
recommendations provided. 

41 Section 3.3.2 
Page 90 

It is not clear how the inhalation of COPCs that may volatilize will be evaluated in the risk assessment.  
Further details regarding the proposed screening assessment of this exposure pathway are needed for full 
evaluation of this pathway. 
 

42 Section 3.3.2 
Page 92 

The reasons for EPA’s concern with evaluating risks and hazards to a transient population quantitatively 
should be discussed in the text, including a discussion of the high uncertainty associated with these 
exposures.  EPA’s concerns stem from the lack of specific information on the exposure patterns for this 
population, and the extreme difficulty for the CPG or others to collect exposure information on this 
population.  The qualitative evaluation will help inform the full evaluation of the exposed groups without 
collecting information that may be unnecessarily invasive of individual privacy.   
 

43 
Section 3.3.2 
Pages 94 to 

96 

The equations listed on these pages can instead be presented in the RAGS Part D Tables, Table 4, for 
exposure assumptions.  It would be easier to use the standardized format rather than re-creating these values 
in the text with multiple versions in the text and the table. 
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44 Section 3.3.4 
Page 97 

The draft RARC document states: “Future land and water uses within the LPRSA are not expected to differ 
greatly from current uses. Existing plans for redevelopment and restoration generally call for improvement 
and/or expansion of existing parks and open space along the river. Therefore, it is anticipated that separate 
evaluations for current and future exposure will not be necessary.”  
 
Future exposures at parks and open space that have been ‘improved and expanded’ are likely to be greater 
than current exposures. Such improvements make it more likely that people will visit more often and spend 
more time at such places along the river. Even if receptor groups and exposure pathways are expected to 
remain the same, evaluations for future exposures should account for the increased exposure under 
improved conditions.     
 
EPA has developed the attached Tables incorporating information on each media, exposure pathway, and 
receptor.  The exposure assumptions presented capture information on exposures under the future scenario 
and were developed so as to not underestimate risks/hazards under current conditions.   
Attached are Tables which account for exposures under current/future conditions.   
 

45 
Section 
3.3.4.6 

Page 101 

The first paragraph of this section needs to be revised.  Existing EPA guidance does not preclude the use of 
default values, as is implied.  See also Comment 39.   

46 
Section 
3.3.4.12 
Page 104 

Consistent with the RME evaluation, the fraction from source should be considered to be 100% and should 
not be apportioned.   
 

47 

Section 
3.3.4.13 

Pages 104 to 
105 

a. The dermal absorption fraction should use values in RAGS Part E, with appropriate future updates.  
The EPA Region 4 document referenced in the RARC document was prepared before RAGS Part E 
was finalized.  The EPA Region 4 document should not be included in the assessment since RAGS Part 
E, page 3-18, recommended the use of a fraction for semivolatile organic compounds (SVOCs) of 10% 
as a screening method for the majority of SVOCs without dermal absorption fractions.  The document 
further indicates that for inorganics, the speciation of the compound is critical to the dermal absorption 
and there are too little data to extrapolate a reasonable default value. 

 
b. The oral absorption adjustment factors will need to be submitted to EPA before being applied in the 

assessment.  General guidance on this evaluation is presented in RAGS Part E on page 4-2. 
 
c. EPA agrees that the permeability coefficients should be derived from RAGS Part E.  RAGS Part E 

specifically recommends permeability coefficients.  Any deviation from the use of existing values will 
need to be evaluated by EPA before incorporation into the risk assessment. 
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48 

Section 
3.3.4.13 

Pages 105 to 
106 

The HHRA should use a cooking loss of zero for the RME individual and 20% for the loss of PCBs 
(midpoint of 0 to 40%) for the CTE individual.  Values that should be used for other chemicals are listed 
below: 
 
Table 5-6. Range of Cooking Losses from Fish COPC Exposure Scenario   
(from the Focused Feasibility Study Risk Assessment).   
 

RME (%)      CTE (%) 
DDD                  0   30 
DDE    0   35 
DDT    0   30  
Chlordane   0   33  
Dieldrin                 0  30 
Dioxins                 0   49 
PCBs    0   20 
Mercury   0   0 
 
RME – reasonable maximum exposure 
CTE – central tendency estimate 
 

49 Section 3.3.5 
Page 106 

The document lacks discussion of UCL guidance and how this guidance will be addressed in the 
assessment.  Greater details regarding the proposed approach for evaluating data to determine if it is 
appropriate to separate the river into individual sections will need to be submitted to EPA for review and 
approval.  In addition, it is important to consider whether the analysis will be based on fish tissue 
concentrations or modeled concentrations.  See also Comment 51.  
 

50 

Section 
3.3.5.1 

Pages 106 to 
107 

It is too soon to state definitively what exposure areas will be used for the HHRA, or the BERA, for any 
exposure pathway.  This will need to be determined once data from the sampling efforts has been evaluated.  
A proposed process for evaluating data and decision criteria for segmenting the data should be provided to 
EPA for review upon receipt of the data. 
 

51 

Section 
3.3.5.2 

Pages 108 to 
110 

a. The exposure point concentration (EPC) should be defined as the 95 percent UCL, or the recommended 
value from ProUCL, for both the Reasonable Maximum Exposure (RME) and Central Tendency 
Exposure (CTE) scenarios and not only for the RME individual as indicated in the Text..  This value 
represents the arithmetic average of the concentration that is contacted over the exposure period, 
accounting for uncertainty in the dataset.  

 
b. The document will need to provide greater information regarding the planned application of the market 

basket approach in the risk assessment i.e., source of data for determining fish consumption patterns 
and proposed apportionment.. 

 
c. The document will need to identify the proposed models that will be used in evaluating ambient air 

EPCs.  This proposal will need to be reviewed by the air modelers in EPA Region 2’s Air Programs. 
 
d. EPA is discussing the use of modeled data to develop EPCs internally and will provide our 

recommendation in the future. 
 
See also Comment 49. 
 



8 

No. Section/Title Specific Comments 

52 
Section 3.4 

Pages 110 to 
111 

a. Consistent with the Cancer Guidelines, the application of Age Dependent Adjustment Factors (ADAFs)
for chemicals with a mutagenic mode of action is appropriate in the calculation of risk for specific
chemicals, such as PAHs.  Consistent with the Cancer Guidelines and Supplemental Guidance for
Assessing Susceptibility for Early-Life Exposure to Carcinogens, the ADAFs should be applied in the
calculation of the risks and also discussed in the uncertainty section of the report.  The document should
clarify that the risks will be calculated for PAHs and associated chemicals with mutagenic modes of
action, and that the results of this analysis will be discussed in the Risk Characterization/Uncertainty
section of the report.

b. As a point of clarification, consistent with the SAB recommendation in the Soil Screening Level
Guidance, a child 1 to 6 years will be considered to have a chronic exposure.

c. All Tier 3 toxicity values will need to be evaluated by EPA before their use in the assessment.
Statements regarding use of provisional values that have not yet been peer-reviewed require further
clarification regarding how these values will be obtained before they are peer-reviewed.  Until the
values have completed peer-review and the peer-review comments are addressed, these values should
not be used in the assessment.  Any use of Tier 3, surrogate values, etc. will need to be evaluated and
approved by EPA before use in the assessment.

53 Section 3.5.1 
Page 112 

The discussion of cancer should indicate that cancer is a disease process.  The term contract cancer should 
be replaced by the term develop cancer. 

54 
Section 3.5.1 
Pages 112 -

114 

a. EPA disagrees with the proposal to sum cancer risks based on carcinogenic Organ/target organ. Cancer 
risks represent increased probabilities of developing the disease and concordance between cancer organ 
in animals and tumor sites in humans is not always established.  The cancer risks should be combined 
based on the calculated cancer risks of individual chemicals and not based on individual endpoints as 
suggested in the text on page 113.  The text should indicate that the risks from exposure to carcinogenic 
chemicals will be summed.

b. The cumulative cancer risk estimated in the risk assessment is only one of several factors that risk 
managers consider in determining whether further evaluation or action is warranted on a Superfund 
site. Please remove the statement “If the cumulative carcinogenic risk for a receptor is less than 10-4, 
then no further evaluation or action is warranted based on potential carcinogenic risks.”  The discussion 
of the cancer risks does not acknowledge the need to consider non-cancer health effects in addition to 
cancer. For many of the chemicals of concern, cancer risks of 10-5 are associated with a non-cancer HI 
= 1 or more.  Therefore, the consideration of the cancer risks must also consider the non-cancer health 
hazards.  The NCP (40 CFR 300.430(e)(2) indicates that “For systemic toxicants, acceptable exposure 
levels shall represent concentration levels to which the human population, including sensitive 
subgroups, may be exposed without adverse effect during a lifetime or part of a lifetime, incorporating 
an adequate margin of safety …”.   In addition, the 1991 document, Role of the Baseline Risk 
Assessment states:  “Where the cumulative carcinogenic site risk to an individual based on reasonable 
maximum exposure for both current and future land use is less than 10-4 and the non-carcinogenic 
hazard quotient is less than 1, action generally is not warranted unless there are adverse environmental 
impacts….” 

a. The risk assessment should also include an analysis of cancer risks across multiple chemicals and
pathways.  This should be specifically stated in the document.

55 Section 3.5.2 
Page 114 

Potential exposures should be addressed across pathways, not just within a single pathway. 

56 
Section 3.6 

Pages 115 to 
118 

The document highlights that all of the assumptions made are conservative and potentially overestimate 
risks.  This statement is not correct.  Many chemicals lack toxicity information, which may result in an 
underestimate of risks.  Also, there are a number of pathways which are not quantified, such as ingestion of 
human breast milk, which may result in an underestimate of risk. 
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57 Section 3.6 
Page 115 

As was stated in the general comments, EPA does not recommend conducting a probabilistic risk 
assessment.  The current risks calculated in the FFS are already above the criteria identified in Section 2.3.2 
of RAGS Part III (see Pages 2-11 and 2-12, 
http://www.epa.gov/oswer/riskassessment/rags3adt/pdf/rags3adt complete.pdf)  
 

58 Section 3.6.4 
Page 117 

The discussion of pathogens from CSOs and SWOs should note that this analysis is outside of the 
Superfund program and that these risks are addressed by separate legislative mandates, such as the Clean 
Water Act.   
 

59 
Appendix A: 

General 
Comments 

a. In several places this document refers to risks to ‘wildlife’, and the assumption is that in this context 
wildlife refers to upper trophic level birds and mammals. It might be best to use the latter term to 
prevent any misunderstanding regarding receptors for which food web modeling will be performed. 

 
b. It is recommended that risks and other issues related to amphibians and reptiles be separated for these 

two vertebrate classes. Although they are commonly grouped together as ‘herps’, reptiles are in fact 
more closely related to birds than to amphibians. More importantly, it is expected that larval 
amphibians will form the basis of amphibian toxicity evaluations, and based on other information in 
associated documents, that reptiles will be represented primarily by turtles. There is no reason to 
suspect that turtle toxicity data will be related in any way to data based on tadpole or larval salamander 
data. 

 

60 
Appendix A 

Section 1 
Page 2 

The document states that a comparison of COPC and COPEC concentrations to regional urban background 
concentrations may be performed during the risk assessments to identify COPCs and COPECs influenced 
by LPRSA background sources.  As is stated in Section 8.6 of RAGS Part A, all background information 
should be confined to the Risk Characterization section of a risk assessment.  Comparison to background 
concentrations elsewhere in the assessments (i.e., selection of COPCs, etc.) is inconsistent with Agency 
guidance and is unacceptable.   
 

61 
Appendix A 

Section 2 
Page 3 

a. The first step in the screening process should be determining whether the compound is 
bioaccumulative.  All bioaccumulative compounds should be retained.  Then the 5% rule can be 
applied.  Note, however, that any statistical outliers should be evaluated as potential COPECs or hot 
spots.  

 
b. Please provide more detail on your rationale for evaluating COIs that have more than 10% of their RLs 

greater than screening levels in the uncertainty section. 
 

62 
Appendix A 

Section 2 
Pages 3 to 4 

The TRV discussion should be revised to indicate that the screening values and TRVs listed in the PAR and 
FFS and/or in tables we plan to provide shortly will be used as the initial values in the BERA.  Regarding 
the TRV document, it should start by using the values mentioned above, and then should identify those 
values that CPG feels are unacceptable.  Values that are identified as unacceptable should then have 
additional information provided with a recommended value for EPA to examine.  EPA has already agreed 
internally that the PAR and FFS values are acceptable, so this approach would, presumably, leave us with a 
short list of chemicals with their supporting evaluation to review. 
 

63 
Appendix A 
Section 2.3 

Page 7 

a. In contrast to what is stated here, not all invertebrates can metabolize PAHs.  PAHs must be evaluated 
in invertebrates. 

 
b. It is not clear why a sediment detection values is included in the flowchart on Page 7.  It is possible for 

contaminants to bioaccumulate through the food chain and be observed in tissue but not in sediment.  
The sediment parameter should be removed from this box and the subsequent text. 

 

64 
Appendix A 

Section 3 
Page 9 

Consistent with RAGs Part A, known human carcinogens should be included as chemicals of concern 
regardless of the detected concentration. 
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65 
Appendix A 
Figure 3-1 
Page 10 

a. The potential use of surrogate data in the assessment of chemical toxicity information will need to be 
reviewed by EPA before it is used in the assessment.  As has been noted previously, this review could 
be a very lengthy process. 

 
b. Footnote a should state that all known carcinogens will be retained as COPCs. 
 
c. Footnote b suggests consideration of species’ home ranges when evaluating detection frequency in 

sediment.  Typically, the maximum concentration is used in the evaluation of Chemicals of Potential 
Concern.  It is unclear why this evaluation is being further reduced for the analysis.  This comment also 
applies to Figure 2-2.    

   

66 
Appendix A 
Section 3.2 

Page 11 

Footnote #2 requires further clarification regarding why there are going to be multiple selection processes 
for chemicals of concern. 
 

67 

Appendix A 
Section 3.2 

and  
Figure 3-1 

 

Even if a chemical is elevated only locally in sediment, it may still contribute to accumulation in fish or 
crab tissue. Therefore, if a chemical is detected in greater than 5 percent of tissue samples it should be 
retained as a chemical of potential concern (COPC) in both tissue and sediment, even if it was detected in 
less than 5 percent of sediment samples. If an argument can be made that the presence of that COPC in 
tissue is due in part to exposures outside the study area, the argument should be made in the uncertainty 
section of the risk assessment. Please revise the text and figure accordingly.   
 

68 

Appendix A 
Section 3.3.1 
Pages 12 to 

13 

EPA regional screening levels (RSLs) for residential soil should be used to screen surface sediment without 
modification to adjust for recreational exposures under a recreational scenario.  Some residential properties 
directly abut the river, so residential soil RSLs are not overly conservative for identifying sediment COPCs. 
Please revise the text accordingly.  As discussed in the document, for the evaluation of Chemicals of 
Concern, the residential soil levels for cancer risk are set a a risk level of 10-6 or an HI = 0.1.   The selection 
of COPCs is based on risk based values and not SQLs or background concentrations. 
 
As is stated in Comment 51, a proposed process for evaluating data and decision criteria for segmenting the 
data should be provided to EPA for review upon receipt of the data. 
 

69 

Appendix A 
Section 3.3.1 
Pages 13 to 

14 

EPA agrees with using the tap water residential screening levels with appropriate modifications as indicated 
in the document.  Comparison to values such as MCLs, Naitonal Recommended Water Qualtiy Critera and 
Surface Water Quality Standards may be included in the Remedial Investigation Report and not in the 
comparisons.   
 

70 Appendix B 
General 

In the next draft, this appendix should focus on determining what data is available above Dundee Dam that 
is not influenced by industrial sources and how potential background areas will be identified.   The plan for 
sampling these areas and reviewing the data to identify background locations should also be described.   
 

71 
Appendix B 

Section 4 and 
Table 4-1 

Is fish community structure a component of the background evaluation? That parameter is not listed here, 
and if it is not a component of the background evaluation, please discuss the rationale. 
 

72 
Appendix B 
Section 5 
Page 8 

Microbial exposures present a very different type of risk to human health from toxic chemical exposures, 
and are beyond the authority of the CERCLA program.  As such, an evaluation of risk from exposure to 
pathogens is not part of the CERCLA risk management decision process and should not be included in the 
risk assessments for this project. 
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73 
Appendix C 
Table 1-2 

Page 3 

a. Some of the diets shown on this table appear unreasonable. For example, the diet for largemouth bass is 
shown to include 50 percent blue crab. Largemouth bass are primarily piscivores, and although blue 
crab might be considered representative of other benthic invertebrates (e.g., aquatic insects) that may be 
consumed by immature bass, a diet of half crab is unreasonable for largemouth bass. Even if crabs are 
representative of crayfish, as stated later in this document, the consumption of substantial amounts of 
crayfish is likely seasonal and fish are expected to comprise most of the annual diet. Also, darter and 
killifish are unlikely to comprise much of the bass diet (based primarily on preferred habitats of each), 
and reducing this fraction from the current 10 percent may be appropriate. 

 
b. Table 1-2 lists the primary food (96 percent) for the great blue heron is small fish. Blue crab accounts 

for the other 4 percent. This does not accurately represent the diet of a great blue heron. There also 
should be a percentage of the diet designated as other aquatic invertebrates, aquatic insects, and to a 
lesser extent amphibians, reptiles, and small birds. 

 
d. Table 1-2 lists the spotted sandpiper diet as limited to two worms depending whether it is in freshwater 

or estuarine habitat. The diet should be expanded to include aquatic insects and small crustaceans. 
 

74 
Appendix C 
Section 3 
Page 6 

This section will need to be updated to match the species caught during the summer 2010 sampling event. 

75 
Appendix C 
Section 4 
Page 9 

The white perch diet percentages do not seem to match the diet percentages listed in Table 1-2.  For 
example, the text on page 9 indicates mummichogs make up 17% of the white perch diet (with 15% being 
identified as the value that will be used).  However, Table 1-2 has 7.5% listed as the diet percentage.  Table 
1-2 should be updated to match the information provided in the text. 
 

76 
Appendix C 
Section 5 
Page 10 

Throughout the appendix it is mentioned that body weights will only be based upon those fish that undergo 
chemical analysis.  Please provide a rationale for this, as it seems that a better approach would be to use all 
of the fish data that was collected during the fish community surveys.  Table 5-1 also uses this approach. 
 

77 
Appendix C 
Section 6.2 

Page 13 

Given that eels dwell within the sediment and feed upon benthic organisms for a large portion of their diet, 
an incidental sediment ingestion rate of greater than 5% is recommended.  Please provide adequate 
references for the incidental sediment ingestion rates. 
 

78 
Appendix C 
Section 6.4 

Page 15 

The site-use factor for American eel is listed as 0.75 instead of 1.  While it is true that they do not spend 
their entire life in the Passaic River, a factor of 0.75 may be an underestimate.  For example, if they live for 
20 years and one year is spent in the ocean traveling to their coastal river, then the site-use factor would be 
0.95.  To be conservative, a site-use factor of 1 should be used. 
 

79 
Appendix C 
Section 7.3 

Page 16 

The diet proposed for largemouth bass may need to be revised to reduce the blue crab portion of the diet 
(currently shown as 0.50). A higher allocation of fish in the diet may be more appropriate since largemouth 
bass are primarily piscivores.   
 

80 
Appendix C 
Section 8.5 

Page 19 

It is mentioned in the last sentence of this section that “A sensitivity analysis will be conducted to evaluate 
varying portions of these two surrogate prey items in the sandpiper diet.” More explanation is needed with 
regard to what the results of the sensitivity analysis will do to improve the ecological risk assessment. What 
would be useful would be to evaluate what other food sources of the sandpiper diet are available besides the 
worms. Assuming the sandpiper diet is composed 100% of worms may lead to inaccurate conclusions in the 
ecological risk assessment. The surrogate diets should accurately represent what sandpipers in the study will 
be ingesting. 
 

81 
Appendix C 
Section 8.6 

Page 19 

A site use factor of 0.75 is assigned to the spotted sandpiper in this section due to the seasonal use of the 
study area. It should be explained that the spotted sandpiper’s breeding range is in the study area but it 
spends the winter in Central and South America. 
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82 
Appendix C 
Section 9  
Page 20 

This section is titled Heron/Egret, which is inconsistent with other similar titles in this appendix. Others are 
listed as species-specific receptors, and these are assumed to be representative of other species within the 
same feeding guild. For this section, it would be more consistent for the title to be Great Blue Heron, and 
the subsequent discussion can confirm that this species is representative of herons and egrets. Or, all other 
sections can be titled with the representative feeding guild, such as Piscivorous Pelagic Fish, Benthic 
Omnivorous Fish, etc. 
 
Further, the exact ROC should be modified based on the results of the avian survey (i.e., may want to use a 
small heron, green heron, or black-crowned heron instead/in addition to the Great Blue). 
 

83 
Appendix C 
Section 9.5 

Page 21 

Blue crab is assumed to be 4 percent of the great blue heron diet in the study area. It is important to 
understand the diversity of diet that herons and egrets display based on food availability. If small fish are 
not available they will feed on other items to a significant degree including crabs. The assessment may need 
to assume a higher portion of crab if sampling efforts indicate limited availability of small fish (e.g., 
mummichog). 
 

84 
Appendix C 
Section 9.6 

Page 22 

Based on observations made during the forage fish sampling event, black-crowned night herons were 
observed more frequently than great blue herons on the Passaic River.  Although the great blue heron was 
previously identified as the surrogate for heron/egrets, it is recommended to include risk calculations for 
both the great blue heron and black-crowned heron in the ecological risk assessment.  This will provide 
estimates for larger herons/egrets as well as smaller herons/egrets, which may have different risks based on 
their smaller size and increased metabolic rates.  For both species, a site-use factor of 1 should be used for 
the initial calculations. 
 

85 
Appendix C 
Section 11.6 

Page 28 

The site-use factor for the river otter is listed as 0.25 instead of 1.  The rationale provided for selecting 0.25 
does not seem appropriate.  The rationale indicates that river otters have a large home range (up to 19 miles) 
and that they are not observed in the river system so their use of the site is low.  While these are important 
factors, the information that is missing is the proximity of the Passaic River to other river systems.  If there 
were other water bodies within a 6-19 mile radius and greenways for them to migrate between the different 
systems, then a lower use factor may be appropriate.  However, if a river otter were to use the Passaic River, 
it would likely only have the river length to migrate up and down (note that we have a 17.4 mile stretch of 
river defined as the site, which is similar to the 19 mile home range), and therefore would spend much more 
time in the river system.  A site-use factor of 0.75 should be used. 
 

 



TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current/Future Biota Tissue Fish Tissue Angler Child (1 to 6 years 
old)

Ingestion Quantitative

Adolescent (7 to 18 
years old)

Ingestion Quantitative

Adult (>18 years 
old)

Ingestion Quantitative

Crab/shellfish 
Tissue

Angler Child (1 to 6 years 
old)

Ingestion Quantitative

Adolescent (7 to 18 
years old)

Ingestion Quantitative

Adult (>18 years 
old)

Ingestion Quantitative

Turtles, ducks, 
etc.

Angler Child (1 to 6 years 
old)

Ingestion Qualitative

Adolescent (7 to 18 
years old)

Ingestion Qualitative

Adult (>18 years 
old)

Ingestion Qualitative

Fish/crab/other 
species

Fish/crab/other 
species

Transient 
Person

Multiple ages Ingestion Qualitative Evidence of homeless camps has been observed in the study 
area. Limited exposure pattern data would make quantification 
highly uncertain. Potential risks relative to other receptors will be 
discussed in the uncertainty section.

Sediment Angler Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

River Sediment, 
Mudflat 

Sediment (1)

Fish from 17-mile 
stretch of Passaic 

River

Crabs from 17-
mile stretch of 
Passaic River

Other species 
from 17-mile 

stretch of Passaic 
River

17-mile stretch of 
Passaic River

Angler may contact sediment while fishing or crabbing from the 
river bank. Assumes that young children (1 to 6 years) would not 
typically accompany adult anglers due to safety concerns. 
Inhalation may occur if activities are in mudflat areas and 
volatiles are present.

Adolescent (7 to 18 
years old)

Site-related contaminants have been detected in fish. Studies 
have found that despite Fish Advisories, individuals do fish in the 
study area. Assumes receptor will consume fish caught from 
Passaic River and share it with family members.

Site-related contaminants have been detected in crabs/shellfish. 
Studies have found that despite Fish Advisories, individuals do 
collect crabs from the study area. Assumes receptor will 
consume crabs/shellfish gathered from Passaic River and share 
them with family members.

Limited data; ingestion of animals other than Passaic River 
fish/crabs likely to be minimal.

Adult (>18 years 
old)

Note: River 
segments may be 
defined following 
review of data



TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

   
   

        
           
         

       

Current/Future Sediment Swimmer Incidental Ingestion Quantitative

(continued) Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Wader Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Adult (>18 years 
old)

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Boater Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Worker Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Recreational boating is included in the designated uses of the 
Passaic River throughout the study area (FW2-NT, SE2, SE3) 

(2), and could include kayaking, canoeing, rowing/sculling. Eight 
high school sculling teams and two boating clubs use the river for 

rowing. Children (ages 7 to 13 years) may also participate in 
recreational boating. Docks are typically used, but boaters may 
occasionally contact sediment when a boat flips and wading is 

necessary. Inhalation may occur if activities are in mudflat areas 
and volatiles are present.

17-mile stretch of 
Passaic River

River Sediment, 
Mudflat 

Sediment (1) 

Teen (14 to 18 
years old)

Adolescent (7 to 18 
years old)

Swimming is included in the designated uses of the freshwater 
portion of the river from the confluence with Second River to 
Dundee Dam (i.e., RM 8 to RM 17) (FW2-NT) (2). Swimming 
could also occur in other portions of the river. Swimmers may 
contact sediment while entering and leaving the river and while 
swimming. Inhalation may occur if activities are in mudflat areas 
and volatiles are present.

Child (1 to 6 years 
old)

Older child (7 to 13 
years old)

Adult (>18 years 
old)

Adult (>18 years 
old)

Adult (>18 years 
old)

Adolescent (7 to 18 
years old)

Child (1 to 6 years 
old)

Note: River 
segments may be 
defined following 
review of data

Families visiting riverside parks may contact sediment along the 
river. Inhalation may occur if activities are in mudflat areas and 
volatiles are present.

Workers may be tasked with collecting shoreline trash or other 
work that leads to contact with sediment along the river. 
Inhalation may occur if activities are in mudflat areas and 
volatiles are present. Contact with surface water is not typically 
expected to occur.



TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

   
   

        
           
         

       

Current/Future Sediment Resident Incidental Ingestion Quantitative

(continued) Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Qualitative

Dermal Contact Qualitative

Inhalation of Vapors Qualitative

Suface Water Suface Water Angler Adolescent (7 to 18 
years old)

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Swimmer Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Adult (>18 years 
old)

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Child (1 to 6 years 
old)

Adult (>18 years 
old)

Evidence of homeless camps has been observed in the study 
area. Limited exposure pattern data would make quantification 
highly uncertain. Potential risks relative to other receptors will be 
discussed in the uncertainty section.

Multiple agesTransient 
Person

Child (1 to 6 years 
old)

Angler may contact surface water while fishing or crabbing from 
the river bank. Assumes that young children (1 to 6 years) would 
not typically accompany adult anglers due to safety concerns. 
Inhalation may occur if volatiles are present.

Residential properties are located adjacent to the river, 
especially above RM 10. Residents may contact river sediment 
during daily activities.

Adult (>18 years 
old)

Swimming is included in the designated uses of the freshwater 
portion of the river from the confluence with Second River to 
Dundee Dam (i.e., RM 8 to RM 17) (FW2-NT) (2). Swimming 
could also occur in other portions of the river. Swimmers may 
contact surface water while swimming. Inhalation may occur if 
volatiles are present.

River Sediment, 
Mudflat 

Sediment (1) 

17-mile stretch of 
Passaic River 

17-mile stretch of 
Passaic River

Note: River 
segments may 

defined following 
review of data

Adolescent (7 to 18 
years old)



TABLE 1

SELECTION OF EXPOSURE PATHWAYS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

   
   

        
           
         

       

Current/Future Suface Water Suface Water Wader Incidental Ingestion Quantitative

(continued) Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Boater Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Resident Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Qualitative

Dermal Contact Qualitative

Inhalation of Vapors Qualitative

RM = River Mile
(1) River sediment is defined as nearshore sediment under 2 feet of water or less at mean low water. 
(2) NJAC 7:9B Surface Water Quality Standards classification for the Passaic River:

Adolescent (7 to 18 
years old)

17-mile stretch of 
Passaic River

Child (1 to 6 years 
old)

Adult (>18 years 
old)

Note: River 
segments may 

defined following 
review of data

  - Mouth of river to Second River (RM 0 to RM 8) is classified as saline-estuarine 3 (SE3). Designated use for SE3 water includes secondary contact recreation: recreational activities where the probability of water 
ingestion is minimal and includes, but is not limited to, boating and fishing.

Evidence of homeless camps has been observed in the study 
area. Limited exposure pattern data would make quantification 
highly uncertain. Potential risks relative to other receptors will be 
discussed in the uncertainty section.

Older child (7 to 13 
years old)

Adult (>18 years 
old)

  - Second River to Dundee Dam (RM 8 to RM 17) is classified as freshwater 2 non-trout (FW2-NT) and saline-estuarine 2 (SE2). Designated use for FW2-NT and SE2 water includes secondary contact recreation 
(e.g., boating and fishing). Designated use for FW2-NT water also includes primary contact recreation: recreational activities that involve significant ingestion risks and includes, but is not limited to, wading, 
swimming, diving, surfing, and water skiing.

Transient 
Person

Multiple ages

Residential properties are located adjacent to the river, 
especially above RM 10. Surface water from the river is not used 
as a domestic water supply. Residents may contact surface 
water during recreational activities near their homes.

Families visiting riverside parks may contact surface water along 
the river. Inhalation may occur if activities are in mudflat areas 
and volatiles are present.

Child (1 to 6 years 
old)

Adult (>18 years 
old)

Teen (14 to 18 
years old)

Recreational boating is included in the designated uses of the 
Passaic River throughout the study area (FW2-NT, SE2, SE3) 
(2), and could include kayaking, canoeing, rowing/sculling. Eight 
high school sculling teams and two boating clubs use the river for 
rowing.  Children (ages 7 to 13 years) may also participate in 
recreational boating. Boaters may contact surface water while 
boating and occasionally when entering or leaving their crafts. 
Inhalation may occur if activities are in mudflat areas and 
volatiles are present.



TABLE 4-1
VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey
 

Scenario Timeframe:  Current/Future

Medium:   Fish tissue

Exposure Medium: Fish tissue

Value Rationale/ Reference Value Rationale/ Reference

Ingestion Angler Child Fish Cf Chemical Concentration in Fish mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to 6 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cf x CF x IRf x FI x (1-Loss) x EF x ED x 

IRf Ingestion Rate of Fish g/day 8 1/3 the adult ingestion rate (EPA 
1997)

3 1/3 the adult ingestion rate (EPA 
1997)

1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River

1 Assumes 100% exposure is from 
Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains 
in fish

chemical-specific EPA 2000

EF Exposure Frequency days/year 365 Fish ingestion rate already 
d   

365 Fish ingestion rate already averaged 
  ED Exposure Duration years 6 EPA default (EPA 1991) 3 50% of RME

BW Body Weight kg 15 Mean child weight (EPA 1989) 15 Mean child weight (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (years) x 365 days/year 1,095 ED (years) x 365 days/year

Adolescent Fish Cf Chemical Concentration in Fish mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to 18 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cf x CF x IRf x FI x (1-Loss) x EF x ED x 

IRf Ingestion Rate of Fish g/day 17 2/3 the adult ingestion rate (EPA 
1997)

5 2/3 the adult ingestion rate (EPA 
1997)

1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River

1 Assumes 100% exposure is from 
Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains 
in fish

chemical-specific EPA 2000

EF Exposure Frequency days/year 365 Fish ingestion rate already 
averaged over one year

365 Fish ingestion rate already averaged 
over one year

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

BW Body Weight kg 52 EPA 2008 52 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (years) x 365 days/year 2,190 ED (years) x 365 days/year

Exposure 
Route

Receptor 
Population Receptor Age Exposure 

Point

CTE
Intake EquationParameter 

Code Parameter Definition Unit
RME



TABLE 4-1
VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey
 

Scenario Timeframe:  Current/Future

Medium:   Fish tissue

Exposure Medium: Fish tissue

Value Rationale/ Reference Value Rationale/ Reference

Exposure 
Route

Receptor 
Population Receptor Age Exposure 

Point

CTE
Intake EquationParameter 

Code Parameter Definition Unit
RME

Ingestion Angler Adult Fish Cf Chemical Concentration in Fish mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (>18 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cf x CF x IRf x FI x (1-Loss) x EF x ED x 

IRf Ingestion Rate of Fish g/day 26 EPA 1997 8 EPA 1997 1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River

1 Assumes 100% exposure is from 
Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains 
in Fish

chemical-specific EPA 2000

EF Exposure Frequency days/year 365 Fish ingestion rate already 
averaged over one year

365 Fish ingestion rate already averaged 
over one year

ED Exposure Duration years 24 EPA 1989, 1991 (2) 9 EPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and 
females (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (years) x 365 days/year 3,285 ED (years) x 365 days/year

RME =  Reasonable Maximum Exposure; CTE = Central Tendency Exposure

(1) Based on age group of receptor

(2) Based on standard default of 30 years upper bound residential tenure at one location, minus the years spent as young child

Sources:

  EPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002

  EPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors", OSWER Directive 9285.6-03

  EPA 1997: Exposure Factors Handbook. Vol. 1: General Factors. ORD. EPA/600/P-95/002Fa

  EPA 2000: Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories. Volume 2: Risk Assessment and Fish Consumption Limits - Third Edition. Appendix C. EPA 823-B-00-008.

  EPA 2008: Child Specific Exposure Factors Handbook. EPA 600/R-06/096F



TABLE 4-2
VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey
 

Scenario Timeframe:  Current/Future

Medium:   Crab tissue

Exposure Medium: Crab tissue

Value Rationale/ Reference Value Rationale/ Reference

Ingestion Angler Child Crab Cb Chemical Concentration in Crab mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to 6 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cb x CF x IRb x FI x (1-Loss) x EF x ED x 

IRb Ingestion Rate of Crab g/day 8 1/3 the adult ingestion rate (EPA 
1997)

5 1/3 the adult ingestion rate (EPA 
1997)

1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River

1 Assumes 100% exposure is from 
Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains 
in crab

0 Assumes 100% chemical remains 
in crab

EF Exposure Frequency days/year 365 Crab ingestion rate already 
averaged over one year

365 Crab ingestion rate already 
averaged over one year

ED Exposure Duration years 6 EPA default (EPA 1991) 3 50% of RME

BW Body Weight kg 15 Mean child weight (EPA 1989) 15 Mean child weight (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year

Adolescent Crab Cb Chemical Concentration in Crab mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to 18 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cb x CF x IRb x FI x (1-Loss) x EF x ED x 

IRb Ingestion Rate of Crab g/day 15 2/3 the adult ingestion rate (EPA 
1997)

11 2/3 the adult ingestion rate (EPA 
1997)

1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River

1 Assumes 100% exposure is from 
Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains 
in crab

0 Assumes 100% chemical remains 
in crab

EF Exposure Frequency days/year 365 Crab ingestion rate already 
averaged over one year

365 Crab ingestion rate already 
averaged over one year

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

BW Body Weight kg 52 EPA 2008 52 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year

Exposure 
Route

Receptor 
Population Receptor Age Exposure 

Point

CTE
Intake EquationParameter 

Code Parameter Definition Unit
RME



TABLE 4-2
VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey
 

Scenario Timeframe:  Current/Future

Medium:   Crab tissue

Exposure Medium: Crab tissue

Value Rationale/ Reference Value Rationale/ Reference

Exposure 
Route

Receptor 
Population Receptor Age Exposure 

Point

CTE
Intake EquationParameter 

Code Parameter Definition Unit
RME

Ingestion Angler Adult Crab Cb Chemical Concentration in Crab mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (>18 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cb x CF x IRb x FI x (1-Loss) x EF x ED x 

IRb Ingestion Rate of Crab g/day 23 Burger 2002 16 Burger 2002 1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River

1 Assumes 100% exposure is from 
Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains 
in crab

0 Assumes 100% chemical remains 
in crab

EF Exposure Frequency days/year 365 Crab ingestion rate already 
averaged over one year

365 Crab ingestion rate already 
averaged over one year

ED Exposure Duration years 24 EPA 1989, 1991 (2) 9 EPA 1989

BW Body Weight kg 70 Mean adult body weight, males 
and females (EPA 1989)

70 Mean adult body weight, males 
and females (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

RME =  Reasonable Maximum Exposure; CTE = Central Tendency Exposure

(1) Based on age group of receptor

(2) Based on standard default of 30 years upper bound residential tenure at one location, minus the years spent as young child

Sources:

  Burger 2002: Consumption Patterns and Why People Fish. Environmental Research. Section A 90, 125-135

  EPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002

  EPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors", OSWER Directive 9285.6-03

  EPA 1997: Exposure Factors Handbook. Vol. 1: General Factors. ORD. EPA/600/P-95/002Fa

  EPA 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24

  EPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment Final. EPA/540/R/99/005

  EPA 2008: Child Specific Exposure Factors Handbook. EPA 600/R-06/096F



TABLE 4-3
VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey
 

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Sediment

Value Rationale/ Reference Value Rationale/ Reference

Incidental Angler Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

Ingestion (7 to 18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult 
soil IR (EPA 1991)

25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

BW Body Weight kg 52 EPA 2008 52 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year

Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult 
soil IR (EPA 1991)

25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 24 EPA 1989, 1991 9 EPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and 
females (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

Swimmer Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to 6 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 100 50% of the default residential child 
soil IR (EPA 1991)

50 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

BW Body Weight kg 15 Mean child weight (EPA 1989) 15 Mean child weight (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year

Parameter 
Code Parameter Definition Intake EquationExposure 

Route
Receptor 

Population Receptor Age Exposure 
Point Unit

RME CTE



TABLE 4-3
VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey
 

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code Parameter Definition Intake EquationExposure 

Route
Receptor 

Population Receptor Age Exposure 
Point Unit

RME CTE

Incidental Swimmer Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

Ingestion (7 to 18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

(continued) IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult 
soil IR (EPA 1991)

25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

BW Body Weight kg 52 EPA 2008 52 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year

Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult 
soil IR (EPA 1991)

25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 24 EPA 1989, 1991 9 EPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and 
females (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

Wader Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to 6 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 100 50% of the default residential child 
soil IR (EPA 1991)

50 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

BW Body Weight kg 15 Mean child weight (EPA 1989) 15 Mean child weight (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year



TABLE 4-3
VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey
 

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code Parameter Definition Intake EquationExposure 

Route
Receptor 

Population Receptor Age Exposure 
Point Unit

RME CTE

Incidental Wader Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

Ingestion (7 to 18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

(continued) IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult 
soil IR (EPA 1991)

25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

BW Body Weight kg 52 EPA 2008 52 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year

Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult 
soil IR (EPA 1991)

25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 24 EPA 1989, 1991 9 EPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and 
females (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

Boater Older Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to 13 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential child 
soil IR (EPA 1991)

25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 7 (1) 3 Approximately 50% of RME

BW Body Weight kg 41 EPA 2008 41 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,555 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year



TABLE 4-3
VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey
 

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code Parameter Definition Intake EquationExposure 

Route
Receptor 

Population Receptor Age Exposure 
Point Unit

RME CTE

Incidental Boater Teen Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

Ingestion (14 to 18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

(continued) IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult 
soil IR (EPA 1991)

25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 4 1 day/month, 3.5 months 2 Approximately 50% of RME

ED Exposure Duration years 5 (1) 3 Approximately 50% of RME

BW Body Weight kg 66 EPA 2008 66 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 1,825 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year

Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult 
soil IR (EPA 1991)

25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 9 1 day/month, 8.5 months 4 Approximately 50% of RME

ED Exposure Duration years 24 EPA 1989, 1991 9 EPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and 
females (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

Worker Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 EPA 1991 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 50 1 day/week, 50 weeks/year 25 50% of RME

ED Exposure Duration years 25 EPA 1991 7 EPA 1997

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and 
females (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 9,125 ED (year) x 365 days/year 2,555 ED (year) x 365 days/year



TABLE 4-3
VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey
 

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code Parameter Definition Intake EquationExposure 

Route
Receptor 

Population Receptor Age Exposure 
Point Unit

RME CTE

Incidental Resident Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

Ingestion (1 to 6 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

(continued) IR-S Ingestion Rate of Sediment mg/day 200 Default for residential soil (EPA 1991) 100 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 350 Default for residential exposure (EPA 
1991)

350 Default for residential exposure 
(EPA 1991)

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

BW Body Weight kg 15 Mean child weight (EPA 1989) 15 Mean child weight (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year

Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 100 Default for residential soil (EPA 1991) 50 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 350 Default for residential exposure (EPA 
1991)

350 Default for residential exposure 
(EPA 1991)

ED Exposure Duration years 24 EPA 1989, 1991 9 EPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and 
females (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

Dermal Angler Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to 18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 5,100 Mean value for male/female 7-18 
years: hands, lower legs, forearms, 

feet, and face (EPA 2008)

5,100 Mean value for male/female 7-18 
years: hands, lower legs, forearms, 

feet, and face (EPA 2008)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 4.8 50% value for 7-18 year old 
(shoreline play): hands, lower legs, 
forearms, face, and feet (EPA 2008)

4.8 50% value for 7-18 year old 
(shoreline play): hands, lower legs, 
forearms, face, and feet (EPA 2008)

ABS Absorption Factor unitless Chemical-specific EPA 2004 Chemical-specific EPA 2004

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

BW Body Weight kg 52 EPA 2008 52 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year



TABLE 4-3
VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey
 

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code Parameter Definition Intake EquationExposure 

Route
Receptor 

Population Receptor Age Exposure 
Point Unit

RME CTE

Dermal Angler Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 6,100 Ave male/female 50th percentile: 
hands, lower legs, forearms, feet, and 

face (EPA 1997)

6,100 Ave male/female 50th percentile: 
hands, lower legs, forearms, feet, 

and face (EPA 1997)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3 50% value for adult (reed gatherer): 
hands, lower legs, forearms, and feet

0.3 50% value for adult (reed gatherer): 
hands, lower legs, forearms, and 

feet
ABS Absorption Factor unitless Chemical-specific EPA 2004 Chemical-specific EPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 24 EPA 1989, 1991 9 EPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and 
females (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

Swimmer Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to 6 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 6,600 EPA 2004 6,600 EPA 2004 EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 4.7 50% value for 1-6 year old (shoreline 
play): hands, lower legs, forearms, 

face, and feet (EPA 2008)

4.7 50% value for 1-6 year old 
(shoreline play): hands, lower legs, 
forearms, face, and feet (EPA 2008)

ABS Absorption Factor unitless Chemical-specific EPA 2004 Chemical-specific EPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

BW Body Weight kg 15 Mean child weight (EPA 1989) 15 Mean child weight (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year

Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to 18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 14,800 Mean value for male/female 7-18 
years (EPA 2008)

14,800 Mean value for male/female 7-18 
years (EPA 2008)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 4.8 50% value for 7-18 year old 
(shoreline play): hands, lower legs, 
forearms, face, and feet (EPA 2008)

4.8 50% value for 7-18 year old 
(shoreline play): hands, lower legs, 
forearms, face, and feet (EPA 2008)

ABS Absorption Factor unitless Chemical-specific EPA 2004 Chemical-specific EPA 2004

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

BW Body Weight kg 52 EPA 2008 52 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year



TABLE 4-3
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Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code Parameter Definition Intake EquationExposure 
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Receptor 

Population Receptor Age Exposure 
Point Unit

RME CTE

Dermal Swimmer Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 18,000 Ave male/female 50th percentile 
(EPA 1997, 2004)

18,000 Ave male/female 50th percentile 
(EPA 1997, 2004)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3 50% value for adult (reed gatherer): 
hands, lower legs, forearms, and feet

0.3 50% value for adult (reed gatherer): 
hands, lower legs, forearms, and 

feet
ABS Absorption Factor unitless Chemical-specific EPA 2004 Chemical-specific EPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 24 EPA 1989, 1991 9 EPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and 
females (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

Wader Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to 6 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 2,500 Mean value for male/female 1-6 year 
old: hands, lower legs, forearms, feet, 

and face (EPA 2008)

2,500 Mean value for male/female 1-6 
year old: hands, lower legs, 

forearms, feet, and face (EPA 2008)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 4.7 50% value for 1-6 year old (shoreline 
play): hands, lower legs, forearms, 

face, and feet (EPA 2008)

4.7 50% value for 1-6 year old 
(shoreline play): hands, lower legs, 
forearms, face, and feet (EPA 2008)

ABS Absorption Factor unitless Chemical-specific EPA 2004 Chemical-specific EPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

BW Body Weight kg 15 Mean child weight (EPA 1989) 15 Mean child weight (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year

Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to 18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 5,100 Mean value for male/female 7-18 
years: hands, lower legs, forearms, 

feet, and face (EPA 2008)

5,100 Mean value for male/female 7-18 
years: hands, lower legs, forearms, 

feet, and face (EPA 2008)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 4.8 50% value for 7-18 year old 
(shoreline play): hands, lower legs, 
forearms, face, and feet (EPA 2008)

4.8 50% value for 7-18 year old 
(shoreline play): hands, lower legs, 
forearms, face, and feet (EPA 2008)

ABS Absorption Factor unitless Chemical-specific EPA 2004 Chemical-specific EPA 2004

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

BW Body Weight kg 52 EPA 2008 52 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year



TABLE 4-3
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Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Sediment

Value Rationale/ Reference Value Rationale/ Reference
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Code Parameter Definition Intake EquationExposure 
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Population Receptor Age Exposure 
Point Unit

RME CTE

Dermal Wader Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 6,100 Ave male/female 50th percentile: 
hands, lower legs, forearms, feet, and 

face (EPA 1997)

6,100 Ave male/female 50th percentile: 
hands, lower legs, forearms, feet, 

and face (EPA 1997)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3 50% value for adult (reed gatherer): 
hands, lower legs, forearms, and feet

0.3 50% value for adult (reed gatherer): 
hands, lower legs, forearms, and 

feet
ABS Absorption Factor unitless Chemical-specific EPA 2004 Chemical-specific EPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 24 EPA 1989, 1991 9 EPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and 
females (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

Boater Older Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to 13year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 4,400 Mean value for male/female 7-13 
years: hands, lower legs, forearms, 

feet, and face (EPA 2008)

4,400 Mean value for male/female 7-13 
years: hands, lower legs, forearms, 

feet, and face (EPA 2008)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 4.9 50% value for 7-13 year old 
(shoreline play): hands, lower legs, 
forearms, face, and feet (EPA 2008)

4.9 50% value for 7-13 year old 
(shoreline play): hands, lower legs, 
forearms, face, and feet (EPA 2008)

ABS Absorption Factor unitless Chemical-specific EPA 2004 Chemical-specific EPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 7 (1) 3 Approximately 50% of RME

BW Body Weight kg 41 EPA 2008 41 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,555 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year

Teen Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(14 to 18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 6,000 Mean value for male/female 14-18 
years: hands, lower legs, forearms, 

feet, and face (EPA 2008)

6,000 Mean value for male/female 14-18 
years: hands, lower legs, forearms, 

feet, and face (EPA 2008)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3 50% value for adult (reed gatherer): 
hands, lower legs, forearms, and feet

0.3 50% value for adult (reed gatherer): 
hands, lower legs, forearms, and 

feet
ABS Absorption Factor unitless Chemical-specific EPA 2004 Chemical-specific EPA 2004

EF Exposure Frequency days/year 4 1 day/month, 3.5 months 2 Approximately 50% of RME

ED Exposure Duration years 5 (1) 3 Approximately 50% of RME

BW Body Weight kg 66 EPA 2008 66 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 1,825 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
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Medium:   Sediment

Exposure Medium: Sediment
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Code Parameter Definition Intake EquationExposure 
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Population Receptor Age Exposure 
Point Unit

RME CTE

Dermal Boater Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 6,100 Ave male/female 50th percentile: 
hands, lower legs, forearms, feet, and 

face (EPA 1997)

6,100 Ave male/female 50th percentile: 
hands, lower legs, forearms, feet, 

and face (EPA 1997)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3 50% value for adult (reed gatherer): 
hands, lower legs, forearms, and feet

0.3 50% value for adult (reed gatherer): 
hands, lower legs, forearms, and 

feet
ABS Absorption Factor unitless Chemical-specific EPA 2004 Chemical-specific EPA 2004

EF Exposure Frequency days/year 9 1 day/month, 8.5 months 4 Approximately 50% of RME

ED Exposure Duration years 24 EPA 1989, 1991 9 EPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and 
females (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

Worker Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 3,300 face, forearms, hands (EPA 2002) 3,300 face, forearms, hands (EPA 2002) EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3 50% value for adult (reed gatherer): 
hands, lower legs, forearms, and feet

0.3 50% value for adult (reed gatherer): 
hands, lower legs, forearms, and 

feet
ABS Absorption Factor unitless Chemical-specific EPA 2004 Chemical-specific EPA 2004

EF Exposure Frequency days/year 50 1 day/week, 50 wks/year 25 50% of RME

ED Exposure Duration years 25 EPA 1991 7 EPA 1997

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and 
females (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 9,125 ED (year) x 365 days/year 2,555 ED (year) x 365 days/year
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Code Parameter Definition Intake EquationExposure 
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Population Receptor Age Exposure 
Point Unit

RME CTE

Dermal Resident Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (1 to 6 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 2,500 Mean value for male/female 1-6 year 
old: hands, lower legs, forearms, feet, 

and face (EPA 2008)

2,500 Mean value for male/female 1-6 
year old: hands, lower legs, 

forearms, feet, and face (EPA 2008)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 4.7 50% value for 1-6 year old (shoreline 
play): hands, lower legs, forearms, 

face, and feet (EPA 2008)

4.7 50% value for 1-6 year old 
(shoreline play): hands, lower legs, 
forearms, face, and feet (EPA 2008)

ABS Absorption Factor unitless Chemical-specific EPA 2004 Chemical-specific EPA 2004

EF Exposure Frequency days/year 350 Default for residential exposure (EPA 
1991)

350 Default for residential exposure 
(EPA 1991)

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

BW Body Weight kg 15 Mean child weight (EPA 1989) 15 Mean child weight (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year

Resident Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 6,100 Ave male/female 50th percentile: 
hands, lower legs, forearms, feet, and 

face (EPA 1997)

6,100 Ave male/female 50th percentile: 
hands, lower legs, forearms, feet, 

and face (EPA 1997)

EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3 50% value for adult (reed gatherer): 
hands, lower legs, forearms, and feet

0.3 50% value for adult (reed gatherer): 
hands, lower legs, forearms, and 

feet
ABS Absorption Factor unitless Chemical-specific EPA 2004 Chemical-specific EPA 2004

EF Exposure Frequency days/year 350 Default for residential exposure (EPA 
1991)

350 Default for residential exposure 
(EPA 1991)

ED Exposure Duration years 24 EPA 1989, 1991 9 EPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and 
females (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

Inhalation Angler Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Exposure Concentration (EC) (µg/m3) = 
(7 to 18 year) Vapors CA Chemical Concentration in Air µg/m3 Calculated Calculated Calculated Calculated CA x ET x EF x ED x 1/AT

CF1 Conversion Factor 1 µg/mg 1E-03 -- 1E-03 -- where:

ET Exposure Time hrs/day 4.0 (2) 2.0 (2) CA = CF1 x CS/VF for vapor

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

VF Volatilization Factor m3/kg Chemical-specific EPA 2002 Chemical-specific EPA 2002

AT-C Averaging Time (Cancer) hrs 613,200 70-year lifetime x 365 days/year x 24 
hrs/day

613,200 70-year lifetime x 365 days/year x 24 
hrs/day

AT-N Averaging Time (Noncancer) hrs 105,120 ED (year) x 365 days/year x 24 
hrs/day

52,560 ED (year) x 365 days/year x 24 
hrs/day



TABLE 4-3
VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey
 

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code Parameter Definition Intake EquationExposure 

Route
Receptor 

Population Receptor Age Exposure 
Point Unit

RME CTE

Inhalation Angler Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) = 

(continued) (>18 year) Vapors CA Chemical Concentration in Air µg/m3 Calculated Calculated Calculated Calculated CA x ET x EF x ED x 1/AT

CF1 Conversion Factor 1 µg/mg 1E-03 -- 1E-03 -- where:

ET Exposure Time hrs/day 4.0 (2) 2.0 (2) CA = CF1 x CS/VF for vapor

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 24 EPA 1989, 1991 9 EPA 1989

VF Volatilization Factor m3/kg Chemical-specific EPA 2002 Chemical-specific EPA 2002

AT-C Averaging Time (Cancer) hrs 613,200 70-year lifetime x 365 days/year x 24 
hrs/day

613,200 70-year lifetime x 365 days/year x 24 
hrs/day

AT-N Averaging Time (Noncancer) hrs 210,240 ED (year) x 365 days/year x 24 
hrs/day

78,840 ED (year) x 365 days/year x 24 
hrs/day

Swimmer Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) = 
(1 to 6 year) Vapors CA Chemical Concentration in Air µg/m3 Calculated Calculated Calculated Calculated CA x ET x EF x ED x 1/AT

CF1 Conversion Factor 1 µg/mg 1E-03 -- 1E-03 -- where:

ET Exposure Time hrs/day 2.6 National average for swimming (EPA 
1989)

2.6 National average for swimming 
(EPA 1989)

CA = CF1 x CS/VF for vapor

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

VF Volatilization Factor m3/kg Chemical-specific EPA 2002 Chemical-specific EPA 2002

AT-C Averaging Time (Cancer) hrs 613,200 70-year lifetime x 365 days/year x 24 
hrs/day

613,200 70-year lifetime x 365 days/year x 24 
hrs/day

AT-N Averaging Time (Noncancer) hrs 52,560 ED (year) x 365 days/year x 24 
hrs/day

26,280 ED (year) x 365 days/year x 24 
hrs/day

Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) = 
(7 to 18 year) Vapors CA Chemical Concentration in Air µg/m3 Calculated Calculated Calculated Calculated CA x ET x EF x ED x 1/AT

CF1 Conversion Factor 1 µg/mg 1E-03 -- 1E-03 -- where:

ET Exposure Time hrs/day 2.6 National average for swimming (EPA 
1989)

2.6 National average for swimming 
(EPA 1989)

CA = CF1 x CS/VF for vapor

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

VF Volatilization Factor m3/kg Chemical-specific EPA 2002 Chemical-specific EPA 2002

AT-C Averaging Time (Cancer) hrs 613,200 70-year lifetime x 365 days/year x 24 
hrs/day

613,200 70-year lifetime x 365 days/year x 24 
hrs/day

AT-N Averaging Time (Noncancer) hrs 105,120 ED (year) x 365 days/year x 24 
hrs/day

52,560 ED (year) x 365 days/year x 24 
hrs/day



TABLE 4-3
VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey
 

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code Parameter Definition Intake EquationExposure 

Route
Receptor 

Population Receptor Age Exposure 
Point Unit

RME CTE

Inhalation Swimmer Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) = 

(continued) (>18 year) Vapors CA Chemical Concentration in Air µg/m3 Calculated Calculated Calculated Calculated CA x ET x EF x ED x 1/AT

CF1 Conversion Factor 1 µg/mg 1E-03 -- 1E-03 -- where:

ET Exposure Time hrs/day 2.6 National average for swimming (EPA 
1989)

2.6 National average for swimming 
(EPA 1989)

CA = CF1 x CS/VF for vapor

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 24 EPA 1989, 1991 9 EPA 1989

VF Volatilization Factor m3/kg Chemical-specific EPA 2002 Chemical-specific EPA 2002

AT-C Averaging Time (Cancer) hrs 613,200 70-year lifetime x 365 days/year x 24 
hrs/day

613,200 70-year lifetime x 365 days/year x 24 
hrs/day

AT-N Averaging Time (Noncancer) hrs 210,240 ED (year) x 365 days/year x 24 
hrs/day

78,840 ED (year) x 365 days/year x 24 
hrs/day

Wader Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) = 
(1 to 6 year) Vapors CA Chemical Concentration in Air µg/m3 Calculated Calculated Calculated Calculated CA x ET x EF x ED x 1/AT

CF1 Conversion Factor 1 µg/mg 1E-03 -- 1E-03 -- where:

ET Exposure Time hrs/day 4.0 (2) 2.0 (2) CA = CF1 x CS/VF for vapor

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

VF Volatilization Factor m3/kg Chemical-specific EPA 2002 Chemical-specific EPA 2002

AT-C Averaging Time (Cancer) hrs 613,200 70-year lifetime x 365 days/year x 24 
hrs/day

613,200 70-year lifetime x 365 days/year x 24 
hrs/day

AT-N Averaging Time (Noncancer) hrs 52,560 ED (year) x 365 days/year x 24 
hrs/day

26,280 ED (year) x 365 days/year x 24 
hrs/day

Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) = 
(7 to 18 year) Vapors CA Chemical Concentration in Air µg/m3 Calculated Calculated Calculated Calculated CA x ET x EF x ED x 1/AT

CF1 Conversion Factor 1 µg/mg 1E-03 -- 1E-03 -- where:

ET Exposure Time hrs/day 4.0 (2) 2.0 (2) CA = CF1 x CS/VF for vapor

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

VF Volatilization Factor m3/kg Chemical-specific EPA 2002 Chemical-specific EPA 2002

AT-C Averaging Time (Cancer) hrs 613,200 70-year lifetime x 365 days/year x 24 
hrs/day

613,200 70-year lifetime x 365 days/year x 24 
hrs/day

AT-N Averaging Time (Noncancer) hrs 105,120 ED (year) x 365 days/year x 24 
hrs/day

52,560 ED (year) x 365 days/year x 24 
hrs/day

Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) = 
(>18 year) Vapors CA Chemical Concentration in Air µg/m3 Calculated Calculated Calculated Calculated CA x ET x EF x ED x 1/AT

CF1 Conversion Factor 1 µg/mg 1E-03 -- 1E-03 -- where:

ET Exposure Time hrs/day 4.0 (2) 2.0 (2) CA = CF1 x CS/VF for vapor

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 24 EPA 1989, 1991 9 EPA 1989

VF Volatilization Factor m3/kg Chemical-specific EPA 2002 Chemical-specific EPA 2002

AT-C Averaging Time (Cancer) hrs 613,200 70-year lifetime x 365 days/year x 24 
hrs/day

613,200 70-year lifetime x 365 days/year x 24 
hrs/day

AT-N Averaging Time (Noncancer) hrs 210,240 ED (year) x 365 days/year x 24 
hrs/day

78,840 ED (year) x 365 days/year x 24 
hrs/day



TABLE 4-3
VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS

Lower Passaic River Restoration Project

Lower Passaic River Study Area, New Jersey
 

Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code Parameter Definition Intake EquationExposure 

Route
Receptor 

Population Receptor Age Exposure 
Point Unit

RME CTE

Inhalation Boater Older Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) = 

(continued) (7 to 13 year) Vapors CA Chemical Concentration in Air µg/m3 Calculated Calculated Calculated Calculated CA x ET x EF x ED x 1/AT

CF1 Conversion Factor 1 µg/mg 1E-03 -- 1E-03 -- where:

ET Exposure Time hrs/day 1.0 (2) 0.5 (2) CA = CF1 x CS/VF for vapor

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 7 (1) 3 Approximately 50% of RME

VF Volatilization Factor m3/kg Chemical-specific EPA 2002 Chemical-specific EPA 2002

AT-C Averaging Time (Cancer) hrs 613,200 70-year lifetime x 365 days/year x 24 
hrs/day

613,200 70-year lifetime x 365 days/year x 24 
hrs/day

AT-N Averaging Time (Noncancer) hrs 61,320 ED (year) x 365 days/year x 24 
hrs/day

26,280 ED (year) x 365 days/year x 24 
hrs/day

Teen Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) = 
(14 to 18 year) Vapors CA Chemical Concentration in Air µg/m3 Calculated Calculated Calculated Calculated CA x ET x EF x ED x 1/AT

CF1 Conversion Factor 1 µg/mg 1E-03 -- 1E-03 -- where:

ET Exposure Time hrs/day 1.0 (2) 0.5 (2) CA = CF1 x CS/VF for vapor

EF Exposure Frequency days/year 4 1 day/month, 3.5 months 2 Approximately 50% of RME

ED Exposure Duration years 5 (1) 3 Approximately 50% of RME

VF Volatilization Factor m3/kg Chemical-specific EPA 2002 Chemical-specific EPA 2002

AT-C Averaging Time (Cancer) hrs 613,200 70-year lifetime x 365 days/year x 24 
hrs/day

613,200 70-year lifetime x 365 days/year x 24 
hrs/day

AT-N Averaging Time (Noncancer) hrs 43,800 ED (year) x 365 days/year x 24 
hrs/day

26,280 ED (year) x 365 days/year x 24 
hrs/day

Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) = 
(>18 year) Vapors CA Chemical Concentration in Air µg/m3 Calculated Calculated Calculated Calculated CA x ET x EF x ED x 1/AT

CF1 Conversion Factor 1 µg/mg 1E-03 -- 1E-03 -- where:

ET Exposure Time hrs/day 1.0 (2) 0.5 (2) CA = CF1 x CS/VF for vapor

EF Exposure Frequency days/year 9 1 day/month, 8.5 months 4 Approximately 50% of RME

ED Exposure Duration years 24 EPA 1989, 1991 9 EPA 1989

VF Volatilization Factor m3/kg Chemical-specific EPA 2002 Chemical-specific EPA 2002

AT-C Averaging Time (Cancer) hrs 613,200 70-year lifetime x 365 days/year x 24 
hrs/day

613,200 70-year lifetime x 365 days/year x 24 
hrs/day

AT-N Averaging Time (Noncancer) hrs 210,240 ED (year) x 365 days/year x 24 
hrs/day

78,840 ED (year) x 365 days/year x 24 
hrs/day

Worker Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) = 
(>18 year) Vapors CA Chemical Concentration in Air µg/m3 Calculated Calculated Calculated Calculated CA x ET x EF x ED x 1/AT

CF1 Conversion Factor 1 µg/mg 1E-03 -- 1E-03 -- where:

ET Exposure Time hrs/day 8.0 (2) 4.0 (2) CA = CF1 x CS/VF for vapor

EF Exposure Frequency days/year 50 1 day/week, 50 wk/year 25 50% of RME

ED Exposure Duration years 25 EPA 1991 7 EPA 1997

VF Volatilization Factor m3/kg Chemical-specific EPA 2002 Chemical-specific EPA 2002

AT-C Averaging Time (Cancer) hrs 613,200 70-year lifetime x 365 days/year x 24 
hrs/day

613,200 70-year lifetime x 365 days/year x 24 
hrs/day

AT-N Averaging Time (Noncancer) hrs 219,000 ED (year) x 365 days/year x 24 
hrs/day

61,320 ED (year) x 365 days/year x 24 
hrs/day

Inhalation Resident Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) = 
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Exposure Medium: Sediment
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(continued) (1 to 6 year) Vapors CA Chemical Concentration in Air µg/m3 Calculated Calculated Calculated Calculated CA x ET x EF x ED x 1/AT

CF1 Conversion Factor 1 µg/mg 1E-03 -- 1E-03 -- where:

ET Exposure Time hrs/day 8 (2) 8 (2) CA = CF1 x CS/VF for vapor

EF Exposure Frequency days/year 350 Default for residential exposure (EPA 
1991)

350 Default for residential exposure 
(EPA 1991)

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

VF Volatilization Factor m3/kg Chemical-specific EPA 2002 Chemical-specific EPA 2002

AT-C Averaging Time (Cancer) hrs 613,200 70-year lifetime x 365 days/year x 24 
hrs/day

613,200 70-year lifetime x 365 days/year x 24 
hrs/day

AT-N Averaging Time (Noncancer) hrs 52,560 ED (year) x 365 days/year x 24 
hrs/day

26,280 ED (year) x 365 days/year x 24 
hrs/day

Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) = 
(>18 year) Vapors CA Chemical Concentration in Air µg/m3 Calculated Calculated Calculated Calculated CA x ET x EF x ED x 1/AT

CF1 Conversion Factor 1 µg/mg 1E-03 -- 1E-03 -- where:

ET Exposure Time hrs/day 8 (2) 8 (2) CA = CF1 x CS/VF for vapor

EF Exposure Frequency days/year 350 Default for residential exposure (EPA 
1991)

350 Default for residential exposure 
(EPA 1991)

EDa Exposure Duration - adult years 24 EPA 1989, 1991 9 EPA 1989

VF Volatilization Factor m3/kg Chemical-specific EPA 2002 Chemical-specific EPA 2002

AT-C Averaging Time (Cancer) hrs 613,200 70-year lifetime x 365 days/year x 24 
hrs/day

613,200 70-year lifetime x 365 days/year x 24 
hrs/day

AT-N Averaging Time (Noncancer) hrs 210,240 ED (year) x 365 days/year x 24 
hrs/day

78,840 ED (year) x 365 days/year x 24 
hrs/day

RME =  Reasonable Maximum Exposure; CTE = Central Tendency Exposure; EC = Exposure Concentration

(1) Based on age group of receptor

(2) Professional judgment

Sources:

  EPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002

  EPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors", OSWER Directive 9285.6-03

  EPA 1997: Exposure Factors Handbook. Vol. 1: General Factors. ORD. EPA/600/P-95/002Fa

  EPA 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24

  EPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment Final. EPA/540/R/99/005

  EPA 2008: Child Specific Exposure Factors Handbook. EPA 600/R-06/096F



                                     
TABLE 4-4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

Ingestion Angler Adolescent CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to 18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water L/day 0.025 (2) 0.025 (2)

EF Exposure Frequency days/year 39 3 day/week, 3 months/yr 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

BW Body Weight kg 52 EPA 2008 52 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (yr) x 365 days/year 2,190 ED (yr) x 365 days/year

Adult Surface Water CW Chemical Concentration in Water µg/g chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water L/day 0.025 (2) 0.025 (2)

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and females 
(EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (yr) x 365 days/year 3,285 ED (yr) x 365 days/year

Swimmer Child Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to 6 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water L/day 0.05 EPA 1989 0.05 EPA 1989

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

BW Body Weight kg 15 Mean child weight (EPA 1989) 15 Mean child weight (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (yr) x 365 days/year 1,095 ED (yr) x 365 days/year

Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to 18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water L/day 0.05 EPA 1989 0.05 EPA 1989

EF Exposure Frequency days/year 39 3 day/week, 3 months/yr 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

BW Body Weight kg 52 EPA 2008 52 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (yr) x 365 days/year 2,190 ED (yr) x 365 days/year

Surface Water

Lower Passaic River Study Area, NJ

Lower Passaic River Study Area, New Jersey

RME CTE
Intake Equation

Value Reference Value Reference
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Lower Passaic River Study Area, NJ

Lower Passaic River Study Area, New Jersey

RME CTE
Intake Equation

Value Reference Value Reference

Ingestion Swimmer Adult CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (>18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water L/day 0.05 EPA 1989 0.05 EPA 1989

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and females 
(EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (yr) x 365 days/year 3,285 ED (yr) x 365 days/year

Wader Child Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to 6 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water L/day 0.025 (2) 0.025 (2)

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

BW Body Weight kg 15 Mean child weight (EPA 1989) 15 Mean child weight (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (yr) x 365 days/year 1,095 ED (yr) x 365 days/year

Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to 18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water L/day 0.025 (2) 0.025 (2)

EF Exposure Frequency days/year 39 3 day/week, 3 months/yr 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

BW Body Weight kg 52 EPA 2008 52 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (yr) x 365 days/year 2,190 ED (yr) x 365 days/year

Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water L/day 0.025 (2) 0.025 (2)

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and females 
(EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (yr) x 365 days/year 3,285 ED (yr) x 365 days/year

Surface Water



                                     
TABLE 4-4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

 

Lower Passaic River Study Area, NJ

Lower Passaic River Study Area, New Jersey

RME CTE
Intake Equation

Value Reference Value Reference

Ingestion Boater Older Child Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (7 to 13 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water L/day 0.025 (2) 0.025 (2)

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 7 (1) 3 Approximately 50% of RME

BW Body Weight kg 41 EPA 2008 41 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,555 ED (yr) x 365 days/year 1,095 ED (yr) x 365 days/year

Teen Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(14 to 18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water L/day 0.025 (2) 0.025 (2)

EF Exposure Frequency days/year 98 7 days/wk for 14 weeks (3) 70 5 days/wk for 14 weeks (3)

ED Exposure Duration years 5 (1) 3 Approximately 50% of RME

BW Body Weight kg 66 EPA 2008 66 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 1,825 ED (yr) x 365 days/year 1,095 ED (yr) x 365 days/year

Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water L/day 0.025 (2) 0.025 (2)

EF Exposure Frequency days/year 259 7 days/wk for 37 weeks (3) 111 3 days/wk for 37 weeks (3)

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and females 
(EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (yr) x 365 days/year 3,285 ED (yr) x 365 days/year

Resident Child Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 to 6 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water L/day 0.025 (2) 0.025 (2)

EF Exposure Frequency days/year 26 2 days/week, 3 months/yr 13 50% of RME

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

BW Body Weight kg 15 Mean child weight (EPA 1989) 15 Mean child weight (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (yr) x 365 days/year 1,095 ED (yr) x 365 days/year



                                     
TABLE 4-4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

 

Lower Passaic River Study Area, NJ

Lower Passaic River Study Area, New Jersey

RME CTE
Intake Equation

Value Reference Value Reference

Ingestion Resident Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (>18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x EF x ED x 1/BW x 1/AT

IR-W Ingestion Rate of Water L/day 0.025 (2) 0.025 (2)

EF Exposure Frequency days/year 26 2 days/week, 3 months/yr 13 50% of RME

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and females 
(EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (yr) x 365 days/year 3,285 ED (yr) x 365 days/year

Dermal Angler Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to 18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x SA x PC x CF2 x ET x EF x ED x

SA Skin Surface Area Available for Contact cm2 5,100 Mean value for male/female 7-18 yrs: 
hands, lower legs, forearms, feet, and 

face (EPA 2008)

5,100 Mean value for male/female 7-18 yrs: 
hands, lower legs, forearms, feet, and face 

(EPA 2008)

1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific EPA 2004 Chemical-specific EPA 2004

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 --

ET Exposure Time hrs/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 39 3 day/week, 3 months/yr 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

BW Body Weight kg 52 EPA 2008 52 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (yr) x 365 days/year 2,190 ED (yr) x 365 days/year

Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x SA x PC x CF2 x ET x EF x ED x

SA Skin Surface Area Available for Contact cm2 6,100 Ave male/female 50th percentile: 
hands, lower legs, forearms, feet, and 

face (USEPA 1997)

6,100 Ave male/female 50th percentile: hands, 
lower legs, forearms, feet, and face 

(USEPA 1997)

1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific EPA 2004 Chemical-specific EPA 2004

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 --

ET Exposure Time hrs/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and females 
(EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (yr) x 365 days/year 3,285 ED (yr) x 365 days/year



                                     
TABLE 4-4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

 

Lower Passaic River Study Area, NJ

Lower Passaic River Study Area, New Jersey

RME CTE
Intake Equation

Value Reference Value Reference

Dermal Swimmer Child CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (1 to 6 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x SA x PC x CF2 x ET x EF x ED x

SA Skin Surface Area Available for Contact cm2 6,600 EPA 2004 6,600 EPA 2004 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific EPA 2004 Chemical-specific EPA 2004

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 --

ET Exposure Time hrs/day 2.6 National average for swimming (EPA 
1989)

2.6 National average for swimming (EPA 1989)

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

BW Body Weight kg 15 Mean child weight (EPA 1989) 15 Mean child weight (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (yr) x 365 days/year 1,095 ED (yr) x 365 days/year

Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to 18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x SA x PC x CF2 x ET x EF x ED x

SA Skin Surface Area Available for Contact cm2 14,800 Mean value for male/female 7-18 yrs 
(EPA 2008)

14,800 Mean value for male/female 7-18 yrs (EPA 
2008)

1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific EPA 2004 Chemical-specific EPA 2004

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 --

ET Exposure Time hrs/day 2.6 National average for swimming (EPA 
1989)

2.6 National average for swimming (EPA 1989)

EF Exposure Frequency days/year 39 3 day/week, 3 months/yr 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

BW Body Weight kg 52 EPA 2008 52 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (yr) x 365 days/year 2,190 ED (yr) x 365 days/year

Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x SA x PC x CF2 x ET x EF x ED x

SA Skin Surface Area Available for Contact cm2 18,000 Average male/female 50th percentile 
(USEPA 1997, 2004)

18,000 Ave male/female 50th percentile (USEPA 
1997, 2004)

1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific EPA 2004 Chemical-specific EPA 2004

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 --

ET Exposure Time hrs/day 2.6 National average for swimming (EPA 
1989)

2.6 National average for swimming (EPA 1989)

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and females 
(EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (yr) x 365 days/year 3,285 ED (yr) x 365 days/year

Surface Water



                                     
TABLE 4-4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

 

Lower Passaic River Study Area, NJ

Lower Passaic River Study Area, New Jersey

RME CTE
Intake Equation

Value Reference Value Reference

Dermal Wader Child CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (1 to 6 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x SA x PC x CF2 x ET x EF x ED x

SA Skin Surface Area Available for Contact cm2 2,500 Mean value for male/female 1-6 yr 
old: hands, lower legs, forearms, feet, 

and face (EPA 2008)

2,500 Mean value for male/female 1-6 yr old: 
hands, lower legs, forearms, feet, and face 

(EPA 2008)

1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific EPA 2004 Chemical-specific EPA 2004

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 --

ET Exposure Time hrs/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

BW Body Weight kg 15 Mean child weight (EPA 1989) 15 Mean child weight (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (yr) x 365 days/year 1,095 ED (yr) x 365 days/year

Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 to 18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x SA x PC x CF2 x ET x EF x ED x

SA Skin Surface Area Available for Contact cm2 5,100 Mean value for male/female 7-18 yrs: 
hands, lower legs, forearms, feet, and 

face (EPA 2008)

5,100 Mean value for male/female 7-18 yrs: 
hands, lower legs, forearms, feet, and face 

(EPA 2008)

1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific EPA 2004 Chemical-specific EPA 2004

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 --

ET Exposure Time hrs/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 39 3 day/week, 3 months/yr 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

BW Body Weight kg 52 EPA 2008 52 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (yr) x 365 days/year 2,190 ED (yr) x 365 days/year

Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x SA x PC x CF2 x ET x EF x ED x

SA Skin Surface Area Available for Contact cm2 6,100 Ave male/female 50th percentile: 
hands, lower legs, forearms, feet, and 

face (USEPA 1997)

6,100 Ave male/female 50th percentile: hands, 
lower legs, forearms, feet, and face 

(USEPA 1997)

1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific EPA 2004 Chemical-specific EPA 2004

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 --

ET Exposure Time hrs/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and females 
(EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (yr) x 365 days/year 3,285 ED (yr) x 365 days/year

Surface Water



                                     
TABLE 4-4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

 

Lower Passaic River Study Area, NJ

Lower Passaic River Study Area, New Jersey

RME CTE
Intake Equation

Value Reference Value Reference

Dermal Boater Older Child CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (7 to 13 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x SA x PC x CF2 x ET x EF x ED x

SA Skin Surface Area Available for Contact cm2 4,400 Mean value for male/female 7-13 yrs: 
hands, lower legs, forearms, feet, and 

face (EPA 2008)

4,400 Mean value for male/female 7-13 yrs: 
hands, lower legs, forearms, feet, and face 

(EPA 2008)

1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific EPA 2004 Chemical-specific EPA 2004

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 --

ET Exposure Time hrs/day 2 (3) 1.5 (3)

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 7 (1) 3 Approximately 50% of RME

BW Body Weight kg 41 EPA 2008 41 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,555 ED (yr) x 365 days/year 1,095 ED (yr) x 365 days/year

Teen Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(14 to 18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x SA x PC x CF2 x ET x EF x ED x

SA Skin Surface Area Available for Contact cm2 6,000 Mean value for male/female 14-18 
yrs: hands, lower legs, forearms, feet, 

and face (EPA 2008)

6,000 Mean value for male/female 14-18 yrs: 
hands, lower legs, forearms, feet, and face 

(EPA 2008)

1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific EPA 2004 Chemical-specific EPA 2004

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 --

ET Exposure Time hrs/day 2 (3) 1.5 (3)

EF Exposure Frequency days/year 98 7 days/wk for 14 weeks (3) 70 5 days/wk for 14 weeks (3)

ED Exposure Duration years 5 (1) 3 Approximately 50% of RME

BW Body Weight kg 66 EPA 2008 66 EPA 2008

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 1,825 ED (yr) x 365 days/year 1,095 ED (yr) x 365 days/year

Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x SA x PC x CF2 x ET x EF x ED x

SA Skin Surface Area Available for Contact cm2 6,100 Ave male/female 50th percentile: 
hands, lower legs, forearms, feet, and 

face (USEPA 1997)

6,100 Ave male/female 50th percentile: hands, 
lower legs, forearms, feet, and face 

(USEPA 1997)

1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific EPA 2004 Chemical-specific EPA 2004

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 --

ET Exposure Time hrs/day 2 (3) 1.5 (3)

EF Exposure Frequency days/year 259 7 days/wk for 37 weeks (3) 111 3 days/wk for 37 weeks (3)

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and females 
(EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (yr) x 365 days/year 3,285 ED (yr) x 365 days/year

Surface Water



                                     
TABLE 4-4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

 

Lower Passaic River Study Area, NJ

Lower Passaic River Study Area, New Jersey

RME CTE
Intake Equation

Value Reference Value Reference

Dermal Resident Child Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (1 to 6 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x SA x PC x CF2 x ET x EF x ED x

SA Skin Surface Area Available for Contact cm2 2,500 Mean value for male/female 1-6 yr 
old: hands, lower legs, forearms, feet, 

and face (EPA 2008)

2,500 Mean value for male/female 1-6 yr old: 
hands, lower legs, forearms, feet, and face 

(EPA 2008)

1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific EPA 2004 Chemical-specific EPA 2004

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 --

ET Exposure Time hrs/day 1 (2) 0.5 (2)

EF Exposure Frequency days/year 26 2 days/week, 3 months/yr 13 50% of RME

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

BW Body Weight kg 15 Mean child weight (EPA 1989) 15 Mean child weight (EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (yr) x 365 days/year 1,095 ED (yr) x 365 days/year

Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 yr) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x SA x PC x CF2 x ET x EF x ED x

SAa Skin Surface Area Available for Contact cm2 6,100 Ave male/female 50th percentile: 
hands, lower legs, forearms, feet, and 

face (USEPA 1997)

6,100 Ave male/female 50th percentile: hands, 
lower legs, forearms, feet, and face 

(USEPA 1997)

1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific EPA 2004 Chemical-specific EPA 2004

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 --

ET Exposure Time hrs/day 1 (2) 0.5 (2)

EF Exposure Frequency days/year 26 2 days/week, 3 months/yr 13 50% of RME

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

BW Body Weight kg 70 Mean adult body weight, males and 
females (EPA 1989)

70 Mean adult body weight, males and females 
(EPA 1989)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 8,760 ED (yr) x 365 days/year 3,285 ED (yr) x 365 days/year



                                     
TABLE 4-4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

 

Lower Passaic River Study Area, NJ

Lower Passaic River Study Area, New Jersey

RME CTE
Intake Equation

Value Reference Value Reference

Inhalation Angler Adolescent Surface Water CA Chemical Concentration in Air µg/m3 chemical-specific chemical-specific chemical-specific chemical-specific Exposure Concentration (EC) (µg/m3) =

(continued) (7 to 18 yr) Vapors ET Exposure Time hrs/day 4.00 (2) 2.00 (2) CA x  ET x EF x ED x 1/AT

EF Exposure Frequency days/year 39 3 day/week, 3 months/yr 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

AT-C Averaging Time (Cancer) hrs 613,200 70-yr lifetime x 365 days/year x 24 
hrs/day

613,200 70-yr lifetime x 365 days/year x 24 hrs/day

AT-N Averaging Time (Noncancer) hrs 105,120 ED (yr) x 365 days/year x 24 hrs/day 52,560 ED (yr) x 365 days/year x 24 hrs/day

Adult Surface Water CA Chemical Concentration in Air µg/m3 chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) =
(>18 yr) Vapors ET Exposure Time hrs/day 4.00 (2) 2.00 (2) CA x ET x EF x ED x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

AT-C Averaging Time (Cancer) hrs 613,200 70-yr lifetime x 365 days/year x 24 
hrs/day

613,200 70-yr lifetime x 365 days/year x 24 hrs/day

AT-N Averaging Time (Noncancer) hrs 210,240 ED (yr) x 365 days/year x 24 hrs/day 78,840 ED (yr) x 365 days/year x 24 hrs/day

Swimmer Child Surface Water CA Chemical Concentration in Air µg/m3 chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) =
(1 to 6 yr) Vapors ET Exposure Time hrs/day 2.6 National average for swimming (EPA 

1989)
2.6 National average for swimming (EPA 1989) CA x ET x EF x ED x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

AT-C Averaging Time (Cancer) hrs 613,200 70-yr lifetime x 365 days/year x 24 
hrs/day

613,200 70-yr lifetime x 365 days/year x 24 hrs/day

AT-N Averaging Time (Noncancer) hrs 52,560 ED (yr) x 365 days/year x 24 hrs/day 26,280 ED (yr) x 365 days/year x 24 hrs/day

Adolescent Surface Water CA Chemical Concentration in Air µg/m3 chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) =
(7 to 18 yr) Vapors ET Exposure Time hrs/day 2.6 National average for swimming (EPA 

1989)
2.6 National average for swimming (EPA 1989) CA x ET x EF x ED x 1/AT

EF Exposure Frequency days/year 39 3 day/week, 3 months/yr 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

AT-C Averaging Time (Cancer) hrs 613,200 70-yr lifetime x 365 days/year x 24 
hrs/day

613,200 70-yr lifetime x 365 days/year x 24 hrs/day

AT-N Averaging Time (Noncancer) hrs 105,120 ED (yr) x 365 days/year x 24 hrs/day 52,560 ED (yr) x 365 days/year x 24 hrs/day

Adult Surface Water CA Chemical Concentration in Air µg/m3 chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) =
(>18 yr) Vapors ET Exposure Time hrs/day 2.6 National average for swimming (EPA 

1989)
2.6 National average for swimming (EPA 1989) CA x ET x EF x ED x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

AT-C Averaging Time (Cancer) hrs 613,200 70-yr lifetime x 365 days/year x 24 
hrs/day

613,200 70-yr lifetime x 365 days/year x 24 hrs/day

AT-N Averaging Time (Noncancer) hrs 210,240 ED (yr) x 365 days/year x 24 hrs/day 78,840 ED (yr) x 365 days/year x 24 hrs/day



                                     
TABLE 4-4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

 

Lower Passaic River Study Area, NJ

Lower Passaic River Study Area, New Jersey

RME CTE
Intake Equation

Value Reference Value Reference

Inhalation Wader Child Surface Water CA Chemical Concentration in Air µg/m3 chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) =

(continued) (1 to 6 yr) Vapors ET Exposure Time hrs/day 4 (2) 2 (2) CA x ET x EF x ED x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

AT-C Averaging Time (Cancer) hrs 613,200 70-yr lifetime x 365 days/year x 24 
hrs/day

613,200 70-yr lifetime x 365 days/year x 24 hrs/day

AT-N Averaging Time (Noncancer) hrs 52,560 ED (yr) x 365 days/year x 24 hrs/day 26,280 ED (yr) x 365 days/year x 24 hrs/day

Adolescent Surface Water CA Chemical Concentration in Air µg/m3 chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) =
(7 to 18 yr) Vapors ET Exposure Time hrs/day 4 (2) 2 (2) CA x ET x EF x ED x 1/AT

EF Exposure Frequency days/year 39 3 day/week, 3 months/yr 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 EPA default (EPA 1991)

AT-C Averaging Time (Cancer) hrs 613,200 70-yr lifetime x 365 days/year x 24 
hrs/day

613,200 70-yr lifetime x 365 days/year x 24 hrs/day

AT-N Averaging Time (Noncancer) hrs 105,120 ED (yr) x 365 days/year x 24 hrs/day 52,560 ED (yr) x 365 days/year x 24 hrs/day

Adult Surface Water CA Chemical Concentration in Air µg/m3 chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) =
(>18 yr) Vapors ET Exposure Time hrs/day 4 (2) 2 (2) CA x ET x EF x ED x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

AT-C Averaging Time (Cancer) hrs 613,200 70-yr lifetime x 365 days/year x 24 
hrs/day

613,200 70-yr lifetime x 365 days/year x 24 hrs/day

AT-N Averaging Time (Noncancer) hrs 210,240 ED (yr) x 365 days/year x 24 hrs/day 78,840 ED (yr) x 365 days/year x 24 hrs/day

Boater Older Child Surface Water CA Chemical Concentration in Air µg/m3 chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) =
(7 to 13 yr) Vapors ET Exposure Time hrs/day 2 (3) 1.5 (3) CA x ET x EF x ED x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/yr 7 Approximately 50% of RME

ED Exposure Duration years 7 (1) 3 Approximately 50% of RME

AT-C Averaging Time (Cancer) hrs 613,200 70-yr lifetime x 365 days/year x 24 
hrs/day

613,200 70-yr lifetime x 365 days/year x 24 hrs/day

AT-N Averaging Time (Noncancer) hrs 61,320 ED (yr) x 365 days/year x 24 hrs/day 26,280 ED (yr) x 365 days/year x 24 hrs/day

Teen Surface Water CA Chemical Concentration in Air µg/m3 chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) =
(14 to 18 yr) Vapors ET Exposure Time hrs/day 2 (3) 1.5 (3) CA x ET x EF x ED x 1/AT

EF Exposure Frequency days/year 98 7 days/wk for 14 weeks (3) 70 5 days/wk for 14 weeks (3)

ED Exposure Duration years 5 (1) 3 Approximately 50% of RME

AT-C Averaging Time (Cancer) hrs 613,200 70-yr lifetime x 365 days/year x 24 
hrs/day

613,200 70-yr lifetime x 365 days/year x 24 hrs/day

AT-N Averaging Time (Noncancer) hrs 43,800 ED (yr) x 365 days/year x 24 hrs/day 26,280 ED (yr) x 365 days/year x 24 hrs/day



                                     
TABLE 4-4

VALUES USED FOR DAILY INTAKE CALCULATIONS

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

 

Lower Passaic River Study Area, NJ

Lower Passaic River Study Area, New Jersey

RME CTE
Intake Equation

Value Reference Value Reference

Inhalation Boater Adult Surface Water CA Chemical Concentration in Air µg/m3 chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) =

(continued) (>18 yr) Vapors ET Exposure Time hrs/day 2 (3) 1.5 (3) CA x ET x EF x ED x 1/AT

EF Exposure Frequency days/year 259 7 days/wk for 37 weeks (3) 111 3 days/wk for 37 weeks (3)

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

AT-C Averaging Time (Cancer) hrs 613,200 70-yr lifetime x 365 days/year x 24 
hrs/day

613,200 70-yr lifetime x 365 days/year x 24 hrs/day

AT-N Averaging Time (Noncancer) hrs 210,240 ED (yr) x 365 days/year x 24 hrs/day 78,840 ED (yr) x 365 days/year x 24 hrs/day

Resident Child Surface Water CA Chemical Concentration in Air µg/m3 chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) =
(1 to 6 yr) Vapors ET Exposure Time hrs/day 24 (2) 24 (2) CA x ET x EF x ED x 1/AT

EF Exposure Frequency days/year 350 Default for residential exposure (EPA 
1991)

350 Default for residential exposure (EPA 1991)

ED Exposure Duration years 6 EPA 1991 (1) 3 50% of RME

AT-C Averaging Time (Cancer) hrs 613,200 70-yr lifetime x 365 days/year x 24 
hrs/day

613,200 70-yr lifetime x 365 days/year x 24 hrs/day

AT-N Averaging Time (Noncancer) hrs 52,560 ED (yr) x 365 days/year x 24 hrs/day 26,280 ED (yr) x 365 days/year x 24 hrs/day

Adult Surface Water CA Chemical Concentration in Air µg/m3 chemical-specific chemical-specific chemical-specific chemical-specific EC (µg/m3) =
(>18 yr) Vapors ET Exposure Time hrs/day 24 (2) 24 (2) CA x ET x EF x ED x 1/AT

EF Exposure Frequency days/year 350 Default for residential exposure (EPA 
1991)

350 Default for residential exposure (EPA 1991)

ED Exposure Duration years 24 USEPA 1989, 1991 9 USEPA 1989

AT-C Averaging Time (Cancer) hrs 613,200 70-yr lifetime x 365 days/year x 24 
hrs/day

613,200 70-yr lifetime x 365 days/year x 24 hrs/day

AT-N Averaging Time (Noncancer) hrs 210,240 ED (yr) x 365 days/year x 24 hrs/day 78,840 ED (yr) x 365 days/year x 24 hrs/day

RME = Reasonable Maximum Exposure.

CTE = Central Tendency Exposure
(1) Based on age group of receptor

(2) Professional judgement

(3) Based on information provided by rowing clubs that use the Passaic River

Sources:

  EPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002

  EPA 1991: Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors", OSWER Directive 9285.6-03

  EPA 2002: Supplemental Guidance Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24

  EPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment. EPA/540/R/99/005
  EPA 2008: Child Specific Exposure Factors Handbook. EPA 600/R-06/096F
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Technical Memorandum  
Exposure Parameter Assumptions for the LPRSA Human 

Health Risk Assessment 
 

1.0 Introduction 
Potential exposure pathways, exposure routes, and potentially exposed receptors   
under current and future land-use scenarios have previously been identified in the 
Lower Passaic River Study Area (LPRSA) Human Health and Ecological Risk 
Assessment Streamlined 2009 Problem Formulation Document (PFD) (Windward 
Environmental and AECOM 2009).  This memorandum summarizes and updates the 
exposure pathways and receptors. In addition, this technical memorandum provides 
exposure parameters for exposure scenarios that will be quantified in the risk 
assessment. The exposure pathways and receptors, and the exposure parameters are 
presented in tabular form in accordance with the tables in Risk Assessment Guidance for 
Superfund (RAGS) Part D (EPA 2001). 
This work has been developed using site-specific information and in accordance with 
the following EPA guidance documents and other guidelines, guidance and policies: 
� Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Part A 
(EPA 1989) 

� Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure 
Factors (EPA 1991) 

� Exposure Factors Handbook, Volumes I, II, and III (EPA 1997) 
� Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Part D 
(EPA 2001a) 

� Risk Assessment Guidance for Superfund: Human Health Evaluation Manual, Part E, 
Supplemental Guidance for Dermal Risk Assessment (EPA 2004) 

� Child-Specific Exposure Factors Handbook (EPA 2008) 
Existing plans for redevelopment and restoration generally call for improvement 
and/or expansion of existing parks and open space along the river. Such 
improvement could lead to potential greater use of the river than currently occurs. 
Exposure assumptions presented here are considered to be applicable to both current 
and future exposures under baseline conditions in the absence of remedial actions or 
Institutional Controls, accounting for increased usage following aesthetic 
improvements.  
The application of the specific exposure variables for sediment and surface water will 
be evaluated based on an analysis of the data. 
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2.0 Selection of Exposure Pathways and Receptors 
Potential exposure pathways, exposure routes, and potentially exposed receptors 
under current and future land-use scenarios have previously been identified in the 
LPRSA Human Health and Ecological Risk Assessment Streamlined 2009 PFD 
(Windward Environmental and AECOM 2009). The exposure receptors and exposure 
pathways that are considered to be potentially complete and will be evaluated as part 
of the assessment of exposure to contaminants at the site are summarized in RAGS 
Part D (EPA 2001) Table 1 format (attached as Table 1). 

3.0 Exposure Parameter Assumptions 
The following sections identify the exposure parameters and summarize the basis for 
their selection. Exposure scenarios are based on reasonable maximum exposure 
(RME); risks based on central tendency exposure (CTE) will be calculated only if RME 
risks exceed EPA’s threshold risk range (i.e., cancer risk range of 1×10-6 to 1×10-4 or 
hazard index [HI] of 1.0). In general, the RME is a plausible estimate of the individual 
risk for those persons at the upper end of the risk distribution. CTE parameters are 
also developed to provide estimates representing average exposures. 
RME and CTE parameters that will be used in the risk assessment are provided in 
RAGS Part D (EPA 2001) Table 4 format, attached as Tables 4-1 through 4-4 for Fish 
Intake, Crab Intake, Sediment Intake, and Surface Water Intake, respectively.   
3.1 Anglers  
The angler receptors are defined as those individuals who consume self-caught fish 
from the LPRSA in spite of the “eat none” fish/crab consumption advisories (NJDEP 
2010). Adults and adolescents (ages 7 to 18 years old) are expected to participate in 
angling for fish and crabs. These anglers are assumed to share self-caught fish with 
family members (i.e., young children 1 to 6 years of age).  Anglers would be exposed 
to contaminants in fish and crabs from ingestion.  
Anglers could fish from a variety of locations along the shoreline, including 
bulkheads, bridges, boats, mudflats, and park land. Anglers are not expected to 
contact surface water or sediment on days when they fish from bulkheads or bridges. 
However, on days when anglers fish from areas such as mudflats or park land they 
may be exposed to contaminants in sediment and surface water.  Anglers have been 
observed to wade in the Passaic River while fishing (EPA 2010, Nereid Boat Club 
2010). 
While young children are expected to ingest fish or crabs caught by the adult or 
adolescent angler, they are expected to rarely accompany the family member who is 
fishing.  Exposures would be much less than those experienced by children visiting 
the river specifically to wade or swim. Therefore, a young child angler exposure to 
sediment and surface water is not evaluated under the angling scenario.  
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3.1.1 Exposure Parameters for Fish Intake 
The ingestion rate is the amount of fish that an individual consumes on a daily basis 
based on averaging the reported consumption rate in 1 year over 365 days. Ingestion 
rates for fish have been annualized and are presented in grams eaten per day (g/day). 
The ingestion rate assumes the fish are caught while angling from the LPRSA only. It 
is expected that ingestion of fish from local sources will be the main source of fish 
consumption for the anglers.  For consumption of fish, ingestion rates based on data 
collected for recreational freshwater anglers are obtained from the Exposure Factors 
Handbook (EFH) (EPA 1997). Ingestion rates for the adolescent and child are based on 
the assumption that the intake for the adolescent will be approximately two-thirds 
that of the adult and the intake for the child will be approximately one-third that of 
the adult (EPA 1997). This assumption is based on ratios of adolescent to adult and 
child to adult fish ingestion rates for total fish consumption provided in Table 10-1 of 
the EFH (EPA 1997), using data for a child aged 0 to 9 years, an adolescent aged 10 to 
19 years, and an adult aged 20 to 70+ years (intake averaged over six adult age 
groups). According to Table 10-1 of the EFH (EPA 1997), the 95th percentile intake for 
children aged 0 to 9 years is 16.5 g/day, and for adolescents aged 10 to 19 years is 26.8 
g/day. The selected ingestion rates in this technical memorandum are consistent with 
those presented in the EFH considering the specific ages of the populations being 
evaluated in this assessment and also are within the upper bounds of the ingestion 
rates at the 90th percentile or above (EPA 1997). Thus, for the RME, an ingestion rate of 
8 g/day is used for the child receptor and 17 g/day is used for the adolescent 
receptor. For the CTE, an ingestion rate of 3 g/day is used for the child receptor and 5 
g/day is used for the adolescent receptor. 
For the adult angler, 26 g/day, which is the 95th percentile, is used for the RME, 
whereas the recommended mean of 8 g/day is used for the CTE. An ingestion rate of 
26 grams/day is approximately 24 half pound meals/year.  The values in the EFH are 
based on fish ingestion studies from several different freshwater locations within the 
country. The surveys include a 1992 Maine angler survey (Ebert et al. 1993), a 1992 
Lake Ontario diary study (Connelly et al. 1996), and a 1989 Michigan sport angler 
survey (West et al. 1989). The ingestion rate for fish and crab identified in a more 
recent consumption survey (Burger 2002) found that 8 percent to 25 percent of the 
population ingested 1,500 g/month, which is equivalent to 50 percent from fish and 
50 percent from crabs (as discussed below for the crab ingestion rate). 
The factor for fraction from contaminated source is applied to account for possible 
exposures to contaminants from other sources with similar contaminants. This is 
particularly relevant for the site, given that the Lower Passaic River watershed 
consists of over 100 square miles of highly developed urban area that supports a large 
population of people. Although it is possible that an angler catches and consumes fish 
from other rivers in the area, the risk assessment assumes that 100 percent of the catch 
is obtained from the LPRSA.  Therefore, an FI of one is used for the RME and CTE 
scenarios of all three angler populations. 
A cooking loss factor accounts for the amount contaminant in tissue that is lost during 
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the cooking process and not consumed by the receptor. For RME, a cooking loss of 
zero percent is used for all contaminants. For CTE, the 50th percentile cooking loss 
values for combined skin-on/skin-off as developed in Appendix C of the Draft 
Focused Feasibility Study (Battelle 2007) is used for organic contaminants.  For metals, 
a cooking loss of zero percent is used for both RME and CTE scenarios, since cooking 
loss adjustments should not be applied for metals in most cases (EPA 2000). 
The ingestion rates for fish and crabs are annualized and presented on a daily basis. 
Therefore, the exposure frequency for fish consumption is assumed to be 365 days per 
year (EPA 1989). 
3.1.2 Exposure Parameters for Crab Intake 
The ingestion rate is the amount of crab that an individual consumes on a daily basis 
based on averaging the reported consumption rate in 1 year over 365 days. Ingestion 
rates for crab have been annualized and are presented in grams eaten per day 
(g/day). The ingestion rate assumes the crabs are caught while angling from the 
LPRSA only. It is expected that the main source of crab for ingestion are from the 
LPRSA.  
Information in the published literature regarding the consumption rates of crabs is 
limited. Studies conducted in the Newark Bay Complex area were reviewed (Burger 
2002, Burger et al. 1999, and May and Burger 1996) to identify an appropriate 
consumption rate. Of the studies reviewed, the 2002 Burger study was the only one 
that contained sufficient information regarding crab consumption in the area of the 
LPRSA, which is used to derive a consumption rate for this risk assessment. 
A yearly consumption rate for self-caught crab was developed by Burger (2002) by 
multiplying the number of crab meals eaten per month by the number of crabs eaten 
at each meal by the number of months per year crabs are caught, assuming the 
average serving size from one crab is 70 g. Crab consumption patterns for people 
surveyed were determined for two groups of individuals: (1) people who caught only 
crab; and (2) people who caught both crab and fish. Burger (2002) notes that the 
majority of people interviewed mainly fished or mainly crabbed, and that more than 
30 percent of the people who fished and crabbed in the Newark Bay Complex did not 
eat their catch. However, the study also reports that 8 percent to 25 percent of the 
people ate more than 1,500 g/month of self-caught fish and crab.  
Based on the crab consumption patterns for people who caught crab only, as reported 
in Burger (2002), the RME ingestion rate for the adult angler was calculated as 23 
g/day. This value is the 95 percent UCL of the yearly consumption value, derived as 
follows: 

5,790 g/year + (1.96 x 1,360 g/year)
365 days/year95% UCL =
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Although Burger (2002) did not identify the distributions of the data, the data were 
assumed to be normally distributed based on the central limit theorem. This states 
that sampling distribution means tend toward normality as sampling size (n) gets 
large. In this particular case, n=110, which justifies the use of procedures based on the 
normal distribution even if the underlying population is not normal (McBean and 
Rovers 1998). 
The average yearly consumption rate of 5,760 g/year (16 g/day) is selected as the 
adult CTE ingestion rate. Ingestion rates for the child and adolescent receptors are 
estimated assuming rates 1/3 and 2/3 those of the adult ingestion rate, respectively, 
as is assumed for fish ingestion.  
The selected crab ingestion rate of 23 g/day including tissue and hepatopancreas  for 
the adult population is also consistent with crab consumption data  obtained for the 
Newark Bay Complex area by New Jersey Department of Environmental Protection 
(NJDEP) from an angler survey conducted by NJDEP in 1995 (NJDEP 2002). Based on 
the results of this survey, 65 percent of the population surveyed consumed self-caught 
crab once per week or less, whereas 28 percent of the individuals reportedly 
consumed crab at least two to three times per week. The survey results indicated that 
the majority of surveyed individuals (56 percent) consumed between 1 and 6 crabs at 
each meal; 7 crabs or more were eaten by 35 percent of the population. NJDEP used 
this consumption information to estimate a range of the amount of crab consumed per 
meal per day, assuming the edible mass of the crab was 75 g. Depending on the 
number of crab meals per day (i.e., on crab meal/day or 0.14 crab meal/day) and the 
number of crabs eaten at each meal (i.e., 2, 5 or 15 crabs), the amount of crab 
consumed per day ranged from 21 g/day to 1,125 g/day. The consumption rate of 23 
g/day derived from the Burger (2002) data is consistent with the lower value derived 
from the NJDEP survey data. The majority of the NJDEP-surveyed population is most 
likely represented by this lower daily ingestion rate. However, for the small 
percentage of the population who consume a larger portion of crab, the risks/hazards 
are likely to be underestimated with the use of the lower ingestion rate. 
The factor for fraction from contaminated source is applied to account for possible 
exposures to contaminants from other sources with similar contaminants. This is 
particularly relevant for the site, given that the Lower Passaic River watershed 
consists of over 100 square miles of highly developed urban area that supports a large 
population of people. The risk assessment assumes that 100 percent of the catch is 
obtained from the LPRSA. Therefore, an FI of one is used for the RME and CTE 
scenarios. 
A cooking loss factor accounts for the amount contaminant in tissue that is lost during 
the cooking process and not consumed by the receptor. Blue crabs are most often 
cooked whole by boiling or steaming (Sea Grant Marine Advisory Program 2006). 
Exposure to the contaminant depends not only of the specific part of the crab 
consumed, but also on the method of cooking. NJDEP (2010) reports that no specific 
cooking method can be relied on to reduce the chemical contaminant levels in blue 
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crabs. Because the crab is cooked whole, even if the consumer does not eat the 
hepatopancreas, exposure to the chemical contaminant may still occur if the crab is 
cooked before the hepatopancreas is removed and if the liquid used to boil the crab is 
used in juices, sauces, bisques, or soups. It should be assumed that the cooking liquid 
is consumed along with the crabmeat. Therefore, cooking loss for crabs is assumed to 
be 0 percent for all contaminants under the RME and CTE scenarios because data are 
not currently available from EPA or published literature to support any type of 
reduction in concentration under this type of exposure scenario. 
The ingestion rates for fish and crabs are annualized and presented on a daily basis. 
Therefore, the exposure frequency for crab consumption is assumed to be 365 days 
per year (EPA 1989). 
3.1.3 Sediment and Surface Water Intake 
Adult and adolescent anglers are assumed to be exposed to sediment and surface 
water via incidental ingestion, dermal contact, and inhalation of volatiles from surface 
water and exposed sediment. Inhalation of volatiles from exposed sediment may 
occur if activities are in mudflat areas and to a lesser extent from volatilized surface 
water. 
The incidental sediment ingestion rate of anglers is assumed to be half the default 
residential soil ingestion rates: 50 mg/day for both adults and adolescents (7 to 18 
years old) for the RME scenario (EPA 1991, 2002), and 25 mg/day under the CTE 
scenario. The incidental surface water ingestion rate of anglers who wade in water is 
estimated to be half of what occurs during swimming, or 0.025 L/day (EPA 1989, 
2008). 
For dermal contact with sediment and surface water, the angler is assumed to wear a 
short-sleeved shirt, and shorts (no shoes); therefore, the exposed skin surface is 
limited to the head, hands, forearms, lower legs and feet.  The exposed skin surface 
area for adult anglers is 6,100 square centimeter (cm2), the average of the 50th 
percentile for males and females greater than 18 years of age (EPA 1997). The exposed 
skin surface area for adolescent anglers is 5,100 cm2, based on the weighted average 
surface area for males and females ages 7 to <19 years (EPA 2008).  
The dermal adherence factor of 0.3 mg/cm2 is assumed for adults, based on the 50th 
percentile weighted adherence factor measured for reed gatherers, the activity 
determined to represent a reasonable, high-end contact (EPA 2004). The adolescent 
adherence factor is 4.8 mg/cm2, based on surface area weighted soil adherence factor 
for males and females ages 7 to <19 years engaging in shoreline play on tidal flats 
(EPA 2008).  
Anglers fish from a variety of locations, some of which could involve contact with 
sediment and surface water (EPA 2010, Nereid Boat Club 2010). Adult anglers are 
assumed to fish in locations where they would contact sediment and surface water 
once a week during the summer months (13 weeks/year), or 13 days per year, for the 
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RME scenario, and once every two weeks, or 7 days per year, for the CTE scenario. 
Adolescent anglers are assumed to be exposed to sediment and surface water 3 days 
per week during the summer months or 39 and 20 days per year respectively for the 
RME and CTE scenarios.  Anglers may catch fish on more days than is assumed here, 
but are not expected to contact sediment and surface water every day that they fish.  
Anglers are assumed to have dermal contact with water for 1 hour per day f or the 
RME scenario and 0.5 hours for the CTE scenario. Angling is also expected to include 
time without contact with water, during which anglers may be exposed via inhalation 
of volatiles. Inhalation exposure time is assumed to be 4 hours per day for the RME 
scenario and 2 hours per day for the CTE scenario. 
3.1.4 Exposure Parameters Applicable to All Angler Exposures 
The RME duration for adult anglers is assumed to be 24 years (EPA 1991), based on a 
30 year upper bound residential tenure at a single location (EPA 1989) minus six years 
as a non-adult. The CTE duration for adult anglers is 9 years, based on the 50th 
percentile value for years living in current home (EPA 1997). For the adolescent 
receptor, RME duration is based on the number of years in the age group: 12 years 
(from ages 7 through 18 years). The CTE duration is assumed to be 6 years for 
adolescents. For the child ingesting fish from ages 1 to 6 years, the RME duration is 6 
years based on the number of years in the age group and the CTE duration is 
assumed to be 3 years. 
A life expectancy of 70 years (EPA 1989) is used for all receptor groups as the 
averaging time for exposure to carcinogenic contaminants. The averaging time for 
noncarcinogenic effects is equal to the exposure duration, or 24 years for adults and 12 
years for adolescents under the RME scenario, and 9 years for adults and 6 years for 
adolescents under the CTE scenario.  
A body weight of 70 kg is used for adults (EPA 1989, 1991) and 15 kg is used for 
children (EPA 1989, 1991).. Body weights for adolescents were derived by averaging 
the mean body weight estimates for males and females from the fourth National 
Health and Nutrition Examination Survey (NHANES IV), as summarized in Table 8-
23 of the EPA Child-Specific Exposure Factors Handbook (EPA 2008).  The mean body 
weight is 52 kg for the 7 to 18 year old adolescent. 
3.2 Swimmers  
Individuals of all ages could potentially visit the Passaic River to swim. Swimming is 
included in New Jersey’s designated uses of the freshwater portion of the river from 
the confluence with Second River to Dundee Dam (about River Mile [RM] 8 to 
RM 17), where the water has a classification of FW2-NT/SE2. Swimmers may contact 
sediment while entering and leaving the river and while swimming.  
Adult, adolescent (7 to 18 years old), and young child (1 to 6 years old) swimmers are 
assumed to be exposed to sediment and surface water via incidental ingestion, dermal 
contact, and inhalation of volatiles from surface water and exposed sediment.  
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The incidental sediment ingestion rate of swimmers is assumed to be half the default 
residential soil ingestion rates: 50 mg/day for both adults and adolescents (7 to 18 
years old) and 100 mg/day for children (1 to 6 years old) for the RME scenario (EPA 
1991, 2002). Under the CTE scenario, sediment ingestion rates are assumed to be half 
the RME ingestion rates: 25 mg/day for adults and adolescents and 50 mg/day for 
children. The incidental ingestion rate recommended by EPA (2008) for surface water 
while swimming is 50 milliliters per hour (ml/hr), and was applied to both RME and 
CTE scenarios for all of three receptor populations. 
For dermal contact with sediment and surface water, the swimmer is assumed to have 
the total body surface area available for contact.  The total body surface area for adult 
swimmers is 18,000 cm2 and for young child swimmers is 6,600 cm2 (EPA 2004). The 
exposed skin surface area for adolescent swimmers is 14,800 cm2, based on the 
weighted average surface area for males and females ages 7 to <19 years (EPA 2008).  
The sediment dermal adherence factor of 0.3 mg/cm2 is assumed for adults, based on 
the 50th percentile weighted adherence factor measured for reed gatherers, the activity 
determined to represent a reasonable, high-end contact (EPA 2004). The adolescent 
adherence factor is 4.8 mg/cm2, based on surface area weighted soil adherence factor 
for males and females ages 7 to <19 years engaging in shoreline play on tidal flats 
(EPA 2008). The child adherence factor is slightly lower, 4.7 mg/cm2, based on the 
surface area weighted soil adherence factor for males and females ages 1 to <7 years 
engaging in shoreline play on tidal flats (EPA 2008).  The calculation of the adherence 
factor used the procedures outlined in the child specific EFH (USEPA, 2008). 
Young child and adult swimmers are assumed to be exposed to sediment and surface 
water once a week during the summer months (13 weeks/year), or 13 days per year, 
for the RME scenario, and once every two weeks, or 7 days per year, for the CTE 
scenario. Adolescent swimmers are assumed to be exposed to sediment and surface 
water 3 days a week during the summer months, 39 and 20 days per year for the RME 
and CTE scenarios, respectively. The national average for time spent swimming is 2.6 
hours per day (EPA 1989). This value is used for RME and CTE scenarios for all 
swimming receptors. 
The RME duration for adult swimmers is assumed to be 24 years (EPA 1991), based 
on a 30-year upper bound residential tenure at a single location (EPA 1989) minus six 
years as a non-adult. The CTE duration for adult swimmers is 9 years, based on the 
50th percentile value for years living in current home (EPA 1997). For the adolescent 
and child receptors, RME duration is based on the number of years in the age group: 
12 years for adolescents (from ages 7 through 18 years), and 6 years for children (from 
ages 1 through 6 years). The CTE duration is assumed to be 6 years for adolescents 
and 3 years for children. 
A life expectancy of 70 years (EPA 1989) is used for all receptor groups as the 
averaging time for exposure to carcinogenic contaminants. The averaging time for 
noncarcinogenic effects is equal to the exposure duration: 24 years for adults, 12 years 
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for adolescents, and 6 years for children under the RME scenario; and 9 years for 
adults, 6 years for adolescents, and 3 years for children under the CTE scenario.  
A body weight of 70 kg is used for adults (EPA 1989, 1991) and 15 kg is used for 
children (EPA 1989, 1991).  The body weight for adolescents was derived by 
averaging the mean body weight estimates for males and females from the fourth 
National Health and Nutrition Examination Survey (NHANES IV), as summarized in 
Table 8-23 of the EPA Child-Specific Exposure Factors Handbook (EPA 2008).  The 
mean body weight is 52 kg for the 7 to 18 year old adolescent. 
3.3 Waders  
Individuals of all ages could potentially visit park areas adjacent to the Passaic River 
to wade. Adult, adolescent (7 to 18 years old), and young child (1 to 6 years old) 
waders are assumed to be exposed to sediment and surface water via incidental 
ingestion, dermal contact, and inhalation of volatiles from surface water and exposed 
sediment.  
The incidental sediment ingestion rate of waders is assumed to be half the default 
residential soil ingestion rates: 50 mg/day for both adults and adolescents (7 to 18 
years old) and 100 mg/day for children (1 to 6 years old) for the RME scenario (EPA 
1991, 2002). Under the CTE scenario, sediment ingestion rates are assumed to be half 
the RME ingestion rates: 25 mg/day for adults and adolescents and 50 mg/day for 
children.  
The incidental ingestion rate recommended by EPA (2008) for surface water while 
swimming is 50 milliliters per hour (ml/hr). Incidental ingestion of surface water 
while wading is unlikely to occur at the same rate as incidental ingestion rate while 
swimming. The incidental water ingestion rate is thus assumed to be 25 ml/hr, or 
one-half the water ingestion rate for a swimming scenario for both RME and CTE 
scenarios. 
For dermal contact with sediment and surface water, the wader is assumed to wear a 
short-sleeved shirt, and shorts (no shoes); therefore, the exposed skin surface is 
limited to the head, hands, forearms, lower legs and feet.  The exposed skin surface 
area for adult waders is 6,100 cm2, the average of the 50th percentile for males and 
females greater than 18 years of age (EPA 1997). The exposed skin surface area for 
adolescent waders is 5,100 cm2, based on the weighted average surface area for males 
and females ages 7 to <19 years (EPA 2008). The exposed skin surface area for child 
waders is 2,500 cm2, based on the weighted average surface area for children ages 1 to 
<7 years (EPA 2008). 
The sediment dermal adherence factor of 0.3 mg/cm2 is assumed for adults, based on 
the 50th percentile weighted adherence factor measured for reed gatherers, the activity 
determined to represent a reasonable, high-end contact (EPA 2004).  The adolescent 
adherence factor is 4.8 mg/cm2, based on surface area weighted soil adherence factor 
for males and females ages 7 to <19 years engaging in shoreline play on tidal flats 
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(EPA 2008). The child adherence factor is slightly lower, 4.7 mg/cm2, based on the 
surface area weighted soil adherence factor for males and females ages 1 to <7 years 
engaging in shoreline play on tidal flats and the procedures outlined in the child 
specific EFH (EPA 2008). 
Young child and adult waders are assumed to be exposed to sediment and surface 
water once a week during the summer months (13 weeks/year), or 13 days per year, 
for the RME scenario, and once every two weeks, or 7 days per year, for the CTE 
scenario. Adolescent waders are assumed to be exposed to sediment and surface 
water 3 days a week during the summer months, 39 and 20 days per year for the RME 
and CTE scenarios, respectively. The amount of time individuals spend in contact 
with water while wading is assumed to be 1 hour per day for the RME scenario and 
0.5 hour per day for the CTE scenario. Wading activities are also expected to include 
time on the shore without contact with water, during which waders may be exposed 
via inhalation of volatiles. Inhalation exposure time is assumed to be 4 hours per day 
for the RME scenario and 2 hours per day for the CTE scenario. 
The RME duration for adult waders is assumed to be 24 years (EPA 1991), based on a 
30-year upper bound residential tenure at a single location (EPA 1989) minus six years 
as a non-adult. The CTE duration for adult waders is 9 years, based on the 50th 
percentile value for years living in current home (EPA 1997). For the adolescent and 
child receptors, RME duration is based on the number of years in the age group: 12 
years for adolescents (from ages 7 through 18 years), and 6 years for children (from 
ages 1 through 6 years). The CTE duration is assumed to be 6 years for adolescents 
and 3 years for children. 
A life expectancy of 70 years (EPA 1989) is used for all receptor groups as the 
averaging time for exposure to carcinogenic contaminants. The averaging time for 
noncarcinogenic effects is equal to the exposure duration: 24 years for adults, 12 years 
for adolescents, and 6 years for children under the RME scenario; and 9 years for 
adults, 6 years for adolescents, and 3 years for children under the CTE scenario.  
A body weight of 70 kg is used for adults (EPA 1989, 1991) and 15 kg is used for 
children (EPA 1989, 1991).  The body weight for adolescents was derived by 
averaging the mean body weight estimates for males and females from the fourth 
National Health and Nutrition Examination Survey (NHANES IV), as summarized in 
Table 8-23 of the EPA Child-Specific Exposure Factors Handbook (EPA 2008).  The 
mean body weight is 52 kg for the 7 to 18 year old adolescent. 
3.4 Boaters  
Adults and adolescents participate in boating activities on the Passaic River. Eight 
high school sculling teams and two boating clubs currently use the river for rowing.  
While children in the ages of 7 to 13 years are too young for team rowing, children 
within this age group may participate in recreational boating activities such as 
canoeing or kayaking. Young children (<7 years old) are not expected to participate in 
boating activities on the river; any such exposures would be rare and much less than 
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those experienced by children visiting the river specifically to wade or swim. 
Therefore, a young child boater scenario is not evaluated. 
Adult, teenage (14 to 18 years old), and older child (7 to 13 years old) boaters are 
assumed to be exposed to sediment and surface water via incidental ingestion, dermal 
contact, and inhalation of volatiles from surface water and exposed sediment.  
The incidental sediment ingestion rate of boaters in all age groups is assumed to be 
half the default adult residential soil ingestion rates, or 50 mg/day for the RME 
scenarios (EPA 1991, 2002). Under the CTE scenario, sediment ingestion rates are 
assumed to be half the RME ingestion rate, or 25 mg/day.  
The incidental ingestion rate recommended by EPA (2008) for surface water while 
swimming is 50 milliliters per hour (ml/hr). Incidental ingestion of surface water 
while boating is unlikely to occur at the same rate as incidental ingestion rate while 
swimming. However, boaters do get wet from the splashing of oars, rough water, or 
wakes made by powerboats. The incidental water ingestion rate is thus assumed to be 
25 ml/hr, or one-half the water ingestion rate for a swimming scenario for both RME 
and CTE scenarios. 
For dermal contact with sediment and surface water, the boater is assumed to wear a 
short-sleeved shirt, and shorts (no shoes, or open shoes); therefore, the exposed skin 
surface is limited to the head, hands, forearms, lower legs and feet.  The exposed skin 
surface area for adult boaters is 6,100 cm2, the average of the 50th percentile for males 
and females greater than 18 years of age (EPA 1997). The exposed skin surface area for 
teenage boaters is 6,000 cm2, based on the weighted average surface area for males 
and females ages 14 to <19 years (EPA 2008). The exposed skin surface area for older 
child boaters is 4,400 cm2, based on the weighted average surface area for children 
ages 7 to <14 years (EPA 2008). 
The sediment dermal adherence factor of 0.3 mg/cm2 is assumed for adults and 
teenage boaters, based on the 50th percentile weighted adherence factor measured for 
reed gatherers, the activity determined to represent a reasonable, high-end contact 
(EPA 2004).  The adherence factor for older child boaters is 4.9 mg/cm2, based on 
surface area weighted soil adherence factor for males and females ages 7 to <14 years 
engaging in shoreline play on tidal flats (EPA 2008).  
The surface water and sediment exposure frequency for the older child boater who 
canoes or kayaks is assumed to be equal to other recreational scenarios like swimming 
or wading, and is therefore assumed to occur 13 days/year for the RME scenario and 
7 days/year for the CTE scenario.   
Surface water exposure frequencies for the adult and teenage (14 to 18 years old) 
boaters are based on information provided by Passaic River boating clubs (PRRA 
2010, Nereid Boat Club 2010). The rowing season extends from March through mid-
November (37 weeks).  Adult boaters row up to 7 days/week, for 1 to 2 hours/day; 
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average frequency is about 3 to 4 times per week. Based on this information, for adult 
boaters the RME frequency is 259 days/year (7 days/week x 37 weeks/year) and the 
CTE frequency is 111 days/year (3 days/week x 37 weeks/year).  For the teenage 
boaters, the high school rowing season primarily is from late February through the 
end of May, and sometimes includes rowing minimally in the fall. The high school 
teams row 5 to 7 days per week for 1 to 2 hours per day.  Based on this information, 
for teenage boaters (14 to 18 years old) the RME frequency is 98 days/year (7 
days/week x 14 weeks/year) and the CTE frequency is 70 days/year (5 days/week x 
14 weeks/year). 
For all boating receptors the amount of time individuals spend in contact with water 
and exposed to volatiles in air is assumed to be 2 hours per day for the RME scenario 
and 1.5 hours per day for the CTE scenario. 
Exposure to sediment for the adult and teenage boaters will occur with a much lower 
frequency than exposure to surface water. Rowing locations south of Dundee Dam 
launch from docks, so contact with the riverbank happens when rowers flip out of the 
boat and need to wade in to get back in. It is, therefore, assumed that sediment contact 
occurs once a month for the RME scenario and once every two months for the CTE 
scenario. Accounting for the length of rowing season (37 weeks for adults and 14 
weeks for teenage boaters), the adult sediment exposure frequency is 9 days/year for 
RME and 4 days/year for CTE; the teenage boater exposure frequency is 4 days/year 
for RME and 2 days/year for CTE.  
The RME duration for adult boaters is assumed to be 24 years (EPA 1991), based on a 
30-year upper bound residential tenure at a single location (EPA 1989) minus six years 
as a non-adult. The CTE duration for adult boaters is 9 years, based on the 50th 
percentile value for years living in current home (EPA 1997). For the older child and 
teenage boaters, RME duration is based on the number of years in the age group: 7 
years for older children (from ages 7 through 13 years), and 5 years for teenage 
boaters (from ages 14 through 18 years). The CTE duration is assumed to be 3 years 
for older child and teenage boaters. 
A life expectancy of 70 years (EPA 1989) is used for all receptor groups as the 
averaging time for exposure to carcinogenic contaminants. The averaging time for 
noncarcinogenic effects is equal to the exposure duration: 24 years for adults, 5 years 
for teenage boaters, and 5 years for older child boaters under the RME scenario; and 9 
years for adults, 3 years for teenage boaters, and 3 years for older child boaters under 
the CTE scenario.  
A body weight of 70 kg is used for adults (EPA 1989, 1991).  The body weight for 
older children and teenage boaters were derived by averaging the mean body weight 
estimates for males and females for each age group from the NHANES IV, as 
summarized in Table 8-23 of the EPA Child-Specific Exposure Factors Handbook 
(EPA 2008).  The mean body weight is 41 kg for the 7 to 13 year old older child boater 
and 66 kg for the 14 to 18 year teenage boaters. 
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3.5 Workers 
In the current and future use scenario, workers at properties adjacent to the river are 
assumed to be exposed to sediment while outdoors at work via incidental ingestion, 
dermal contact, and inhalation of volatiles while performing outdoor activities such 
collecting rubbish and grounds maintenance. Workers are not expected to contact 
surface water during these activities. 
The incidental sediment ingestion rate of workers is assumed to be 50 mg/day (EPA 
1991) for the RME scenario and 25 mg/day for the CTE scenario. For dermal contact 
with sediment, the worker is assumed to wear a short-sleeved shirt, long pants, and 
shoes; therefore, the exposed skin surface is limited to the head, hands, and forearms. 
The resulting exposed skin surface area is 3,300 cm2, the average of the 50th percentile 
for males and females greater than 18 years of age (EPA 2004). The dermal adherence 
factor of 0.3 mg/cm2 is assumed for workers, based on the 50th percentile weighted 
adherence factor measured for reed gatherers, the activity determined to represent a 
reasonable, high-end contact (EPA 2004). 
Workers are assumed to be exposed once a week throughout the year for the RME 
scenario and once every two weeks for the CTE scenario, or 50 days per year and 25 
days per year, respectively (50 work weeks per year, assuming a two-week vacation). 
The exposure duration for site workers is 25 years for the RME scenario, based on the 
95th percentile value for job tenure for men in the manufacturing sector (EPA 2002). 
The CTE duration is 7 years based on the median occupation tenure of the working 
population (EPA 1997). 
A life expectancy of 70 years (EPA 1989) is used for all receptor groups as the 
averaging time for exposure to carcinogenic contaminants. The averaging time for 
noncarcinogenic effects is equal to the exposure duration, or 25 years under the RME 
scenario, and 7 years for the CTE scenario (EPA 1989). A body weight of 70 kg is used 
for workers for both the RME and the CTE scenarios (EPA 2002). 
3.6 Residents 
Residential properties are located adjacent to the Passaic River, especially above 
RM 10. Residents may be exposed to sediment and surface water via incidental 
ingestion, dermal contact, and inhalation of volatiles from surface water and exposed 
sediment.  Residents in houses adjacent to the river are conservatively assumed to 
contact sediment in their yards to the same degree as residential soil. Exposure to 
surface water is expected to occur during occasional wading near the home.  
The incidental sediment ingestion rate of residents is assumed to be equal to the 
default residential soil ingestion rates: 100 mg/day for adults and 200 mg/day for 
children (0 to 6 years old) for the RME scenario (EPA 1991, 2002), and 50 mg/day for 
adults and 100 mg/day for children under the CTE scenario. The incidental surface 
water ingestion rate of residents who wade in water is estimated to be half of what 
occurs during swimming, or 0.025 L/day (EPA 1989). 
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For dermal contact with sediment and surface water, the resident is assumed to wear 
a short-sleeved shirt, and shorts (no shoes); therefore, the exposed skin surface is 
limited to the head, hands, forearms, lower legs and feet.  The exposed skin surface 
area for adult residents is 6,100 cm2, the average of the 50th percentile for males and 
females greater than 18 years of age (EPA 1997). The exposed skin surface area for 
child residents is 2,500 cm2, based on the weighted average surface area for children 
ages 1 to <7 years (EPA 2008).  
The dermal adherence factor of 0.3 mg/cm2 is assumed for adults, based on the 50th 
percentile weighted adherence factor measured for reed gatherers, the activity 
determined to represent a reasonable, high-end contact (EPA 2004).  The child 
adherence factor is 4.7 mg/cm2, based on surface area weighted soil adherence factor 
for children ages 1 to <7 years engaging in shoreline play on tidal flats (EPA 2008).  
All residents are assumed to be exposed to sediment for 350 days per year for both the 
RME and CTE scenarios (EPA 1991). Residential contact with surface water is 
expected to occur less frequently than contact with sediment. Residents are expected 
to wade occasionally in the river. Since houses are located adjacent to the river, 
residents have easy access to the water and are expected to wade with a greater 
frequency than the recreational wading receptors. Adult and child residents are 
assumed to contact surface water twice a week during the summer months (13 
weeks/year), 26 days per year, for the RME scenario. The CTE exposure frequency for 
surface water is half of the RME value, or 13 days per year. The amount of time 
individuals spend in contact with water while wading or playing is assumed to be 1 
hour per day for the RME scenario and 0.5 hour per day for the CTE scenario. 
Inhalation exposure time for residents is assumed to be 24 hours per day for the RME 
and the CTE scenario. 
The total RME duration for residents is assumed to be 30 years (EPA 1991): 24 years as 
an adult and 6 years as a young child. The CTE duration for adult residents is 9 years, 
based on the 50th percentile value for years living in current home (EPA 1997). The 
CTE duration is assumed to be 3 years for children. 
A life expectancy of 70 years (EPA 1989) is used for all receptor groups as the 
averaging time for exposure to carcinogenic contaminants. The averaging time for 
noncarcinogenic effects is equal to the exposure duration, or 24 years for adults and 6 
years for children under the RME scenario, and 9 years for adults and 3 years for 
children under the CTE scenario. A body weight of 70 kg is used for adult residents 
(EPA 1989, 1991) and 15 kg is used for children (EPA 1989, 1991) under both 
scenarios. 
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October 12, 2010 
 
VIA ELECTRONIC & US MAIL 
 
Ms. Stephanie Vaughn 
Emergency and Remedial Response Division 
USEPA, Region 2 
290 Broadway, 19th Floor 
New York, New York 10007 

 
Re: Response to USEPA Comments on the:  

(1) Risk Assessment Risk Characterization Plan (dated April16, 2010) 
(2) Data Usability and Data Evaluation Plan (dated February 26, 2010) 
(3) Approach for Developing Ecological Effect Thresholds Technical 
Memorandum (dated May 10, 2010)  

Lower Passaic River Study Area (LPRSA) Remedial Investigation/Feasibility Study 
(RI/FS) - CERCLA Docket No. 02-2007-2009 

 
Dear Ms. Vaughn: 
 
The LPRSA Cooperating Parties Group (CPG) is providing its responses to USEPA 
comments received in your letter and attachments dated September 10, 2010 
regarding the draft Risk Assessment Risk Characterization (RARC) Plan and the 
Approach for Developing Ecological Effect Thresholds Technical Memorandum (TRV 
Memorandum), as well as the USEPA comments on the draft Data Usability and Data 
Evaluation Plan submitted to the CPG on April 1, 2010. 
 
During our September 13, 2010 telephone conversation, you indicated that it was 
USEPA’s preference to receive the CPG's response to USEPA comments by October 12.  
During our telephone conversation, we also agreed that CPG could provide a partial 
response to USEPA comments by the October 12 target date.  This partial response was 
acceptable if, for instances where actual responses are not provided, the CPG outlines 
how the outstanding comment would be addressed, including a schedule for 
responding. 
 
The CPG has organized its responses to comments for both the RARC Plan and the Data 
Usability and Data Evaluation Plans as follows: 

• The CPG has provided responses to a subset of USEPA’s September 10, 2010 
comments on the RARC Plan and the Data Usability and Data Evaluation Plan.  
These responses are presented in Attachment 1 to this letter.   

• The CPG has identified a subset of comments that cannot be responded to by 
October 12 because a significant level of effort is required to provide a suitable 
response. The required level of effort cannot be completed in the 30-day 
timeframe established by USEPA and the CPG.  As outlined in the narrative 
below, the CPG has developed a schedule and process for addressing this 



subset of USEPA comments on the RARC Plan and Data Usability and Data 
Evaluation Plan. 

 
• Regarding the TRV memorandum, the CPG suggests that the USEPA and the 

CPG have a discussion following the receipt of this document to review the 
CPG’s schedule for providing a revised TRV deliverable.   

 
The CPG anticipates that there will need to be a significant amount of discussion and 
interaction between the USEPA and CPG risk assessment teams over the next several 
months to fully resolve these comments.   
 
As identified previously, the CPG has identified a subset of USEPA’s comments that 
require a significant level of effort to formulate a response.  These comments can be 
segregated into 12 major areas related to the conduct of the human health and 
ecological risk assessments.  In the following paragraphs, the CPG presents a brief 
description of the issues that need to be discussed and resolved with USEPA.  The CPG 
proposes an initial discussion of each major area and the related issues after the USEPA 
has had an opportunity to review the CPG’s responses.  Where appropriate, the CPG 
has also included a proposed delivery date for the submission of position papers that 
present and summarize the CPG’s responses for nine of these major areas. 
 
1. Background (General Comment [GC] no. 10, Specific Comment [SC] no. 60, 70, 
71): In its September 10 comments, USEPA has indicated a preference for 
characterizing background as the area above the industrialized area above Dundee 
Dam.  However, there are many factors to consider in identifying appropriate 
background sites.  Characterization of background conditions needs to account for 
more than just sediment chemistry;  background conditions for fish tissue, benthic 
invertebrate toxicity, and benthic invertebrate community should also be 
characterized, as agreed to in the USEPA-approved Final Problem Formulation 
Document (PFD).  Furthermore, the Lower Passaic River (LPR) includes both estuarine 
and freshwater portions, so background sites that include both conditions need to be 
identified and evaluated.  USEPA guidance (OSWER 9285.6-07P USEPA 2002) indicates 
background should be evaluated as part of risk characterization: “Specifically, the 
COPCs with high background concentrations should be discussed in the risk 
characterization, and if data are available, the contribution of background to site 
concentrations should be distinguished. COPCs that have both release-related and 
background-related sources should be included in the risk assessment.”  In OSWER 
(2002), it is further stated that: “The COPCs retained in the quantitative risk assessment 
should include those hazardous substances, pollutants, and contaminants with 
concentrations that exceed risk-based screening levels.  The Risk Characterization 
should include a discussion of elevated background concentrations of COPCs and their 



contribution to site risks.  Naturally occurring elements that are not CERCLA hazardous 
substances, pollutants, and contaminants, but exceed risk-based screening levels 
should be discussed in the risk characterization.” 

 
The CPG anticipates submitting a position paper on characterization of background to 
USEPA as a response and a basis for further discussion on May 9, 2011. 

 
2. Exposure Areas (GC no. 3 and 8, SC no. 33, 50): While CPG agrees more 
information is needed before developing the exposure areas, CPG disagrees that 
exposure areas should be defined using chemical concentration information 
exclusively.  USEPA’s comments do not accurately cite the USEPA-approved LPRSA PFD, 
which stated that physical river sections (i.e. the freshwater, transitional and brackish 
river sections) will change following the evaluation of additional data, (including 
sediment chemistry data); however, these physical river sections do not translate into 
human and ecological exposure areas.  Rather than relying solely on chemical 
concentrations, other factors, including habitat, ecological foraging areas, physical 
characteristics, and human use and activity patterns, should define the exposure areas 
(USEPA 1989, 1997, 1998).  CPG is still collecting and analyzing much of the physical 
characteristic and habitat information.  Following evaluation of the FSP2 information 
and data, the CPG will develop exposure areas in the baseline ecological risk 
assessment (BERA) and baseline human health risk assessment (HHRA) based on current 
and realistic future exposure scenarios. 
 
The CPG anticipates submitting a position paper on the factors involved in selecting 
exposure areas to USEPA as a response and a basis for further discussion on March 11, 
2011. 
 
3. Human Health Risk Assessment Conceptual Site Model (GC no. 2, SC no. 44, 51b): 
The USEPA-provided exposure scenarios and associated assumptions to be used in the 
baseline HHRA are incomplete. They reflect a hypothetical restored river when 
institutional controls have been removed, parks and open spaces improved and 
expanded, public access increased, and aesthetic improvements made.  This 
hypothetical future scenario represents only part of the Risk Assessment Conceptual Site 
Model (CSM), in that current baseline conditions and exposures are not considered.  
Without a baseline understanding of current risks, there is no basis for developing and 
evaluating remedial strategies that achieve risk reduction over time.   
 
The CPG anticipates submitting a position paper on a complete HHRA CSM for the 
LPRSA to USEPA as a response and a basis for further discussion on January 28, 2011. 
 



4. HHRA Exposure Assumptions (GC no. 1 and 7, SC no. 40, 43, 46, and 48): Many of 
the USEPA-provided exposure assumptions are highly conservative and, in some 
instances, unrealistic and in inappropriate for the LPRSA.  Site-specific information is not 
identified and given adequate consideration, and USEPA’s use of default values for 
certain exposure parameters, such as fish ingestion rate, is inappropriate.  For the fish 
and crab consumption scenarios, the exposure parameter values identified by USEPA 
are the same as those used in the 2007 draft FFS human health risk assessment, which 
was a screening-level document. Use of screening-level or default assumptions in a 
baseline risk assessment does not reflect the CSM or follow a tiered approach that 
increasingly incorporates and relies on site-specific information. Consistent with USEPA 
guidance (USEPA 1989, 1997, 2008), site-specific information should be incorporated 
into the baseline risk assessment for the LPRSA. 
 
The CPG anticipates submitting a position paper on HHRA exposure assumptions to 
USEPA as a response and a basis for further discussion on January 28, 2011. 
 
5. Toxicity Reference Values (TRVs) (Cover letter, and SC no. 35 and 62): The 
selection of appropriate TRVs for the baseline ecological risk assessment is critical in 
determining which chemicals are retained and for establishing chemical 
concentrations for future cleanup.  Selecting the appropriate approach and study for 
each chemical is a complex and time-consuming process.  As stated in USEPA’s 
September 10, 2010 letter to CPG, the CPG will revise the TRV document to include 
CPG’s proposed TRVs. This document will include an evaluation of the screening values 
and TRVs previously identified in the PAR and Draft FFS.  
 
The CPG anticipates providing a revised TRV deliverable to USEPA on April 28, 2011. 
 
6. Ecological Exposure Parameters (SC no. 29, 32, 34, 73, 74, 75, 76, 77, 78, 79, 80, 
81, 82, 83, 84, and 85): The selection of exposure parameters has a direct relationship to 
risk estimates, cleanup targets, and resulting potential cleanup areas.  Therefore, they 
must be as scientifically accurate as possible.  Per USEPA comments, CPG will review 
the scientific literature and use information from the ongoing surveys to define 
appropriate and technically supportable exposure parameters for USEPA’s review. 
 
The CPG anticipates submitting a position paper on ERA exposure parameters to USEPA 
as a response and a basis for further discussion on March 17, 2011. 
 
7. Line-of-evidence (LOE) approach (SC no. 38a and 38b; also includes SC no. 18): 
CPG intends to pursue a line-of-evidence approach rather than an explicit weight-of-
evidence approach.  In the BERA, particularly for the benthic assessment, there are 
multiple results (lines of evidence) that need to be integrated into a cogent overall risk 



characterization (e.g. SQT approach).  There are also mitigating factors related to 
habitat and physical conditions that need to be factored out through the evaluation.   
 
The CPG anticipates submitting a position paper on its LOE approach to USEPA as a 
response and a basis for further discussion on February 14, 2011. 
 
8. Data Usability and Data Evaluation Plan (RARC GC no. 6; Data Usability and Data 
Evaluation comment GC no. 2 and 5, SC no. 1, 2a, 2b, 4a, 4c, 4d, 4e, 6, 14, 15d, 16b, 
16d, 17, 18, and 21): USEPA has raised a number of issues regarding historical data use 
and data usability rules in the September 10, 2010 comments, including what the cut-off 
dates should be for the historical data (e.g., data older than 10 years), how stringent 
data quality objectives (DQOs) should be for determining acceptability of data for the 
risk assessment, and additional specific comments regarding proposed data rules.  It is 
unclear to the CPG if USEPA proposes using the older historical data as part of the risk 
assessment to derive exposure point concentrations (EPCs) or merely to inform a trend 
analysis.  If the data is to be used in the EPC calculations, the data usability criteria must 
be met, in accordance with USEPA guidance (USEPA 1992b).  CPG proposes using the 
current data in EPC calculations and using the older data in trend analysis and CPG 
disagrees with USEPA’s statement that older data (i.e., data collected in 1995) should 
be used in CPG calculations“…even if trend analyses suggest that conditions have 
changed within the LPRSA since the time that these samples were collected”.  Finally, 
CPG requests an update on the PREMIS database changes currently being undertaken 
by USEPA, as this may have schedule implications on the risk assessments.   
 
The CPG anticipates submitting a position paper on data usability and data evaluation 
to USEPA as a response and a basis for further discussion on March 7, 2011. 
 
9. Chemical of Potential Concern (COPC)/Chemical of Potential Ecological 
Concern (COPEC) Selection (SC no. 20b, 61a, 61b, 63b, 65c, and 68): Many of USEPA’s 
comments related to selection of COPCs/COPECs reflect a screening-level approach 
that is not appropriate for a site-specific baseline risk assessment.  Issues related to use 
of sediment detection in identifying tissue COPCs/COPECs, use of detection limits as 
observed concentrations, use of outliers, use of residential soil regional screening levels 
(RSLs) for incidental sediment exposures, and the dietary screening approach will be 
presented in a position paper for USEPA’s review and basis for subsequent discussions.  
 
The CPG anticipates submitting a position paper on COPC/COPEC Screening to USEPA 
as a response and a basis for further discussion on January 6, 2011. 
 
10. Probabilistic Risk Assessment (GC no. 9, SC no. 57): USEPA’s rationale for not 
recommending a probabilistic risk assessment (PRA) is not sound for a number of 



reasons.  First, the 2007 draft FFS risk assessment followed a screening level approach 
based on data available at that time, much of which is now over 10 years old and 
representative of less than half of the LPRSA.  Given the large body of site-specific data 
and information generated since 2007, basing the decision on whether to pursue a PRA 
on the outcome of the draft FFS is not supportable. Second, the use of PRA is supported 
by USEPA’s guidance (USEPA 2001) as part of a tiered approach to risk assessment.  
Third, PRA results provide valuable information for consideration in risk management 
decision-making.  CPG believes that the decision whether to conduct a PRA should be 
made following an evaluation of the results of the deterministic risk assessments.  Finally, 
the USEPA comments are a presumptive assertion based on the results of Draft FFS 
screening level risk assessments which utilized limited and now outdated data, as well 
as extremely conservative and non site-specific assumptions.  
 
11. Microbial Risk Discussion (GC no. 12, SC no. 58 and 72): The CPG believes it is 
important to acknowledge the presence of pathogen risks in the LPRSA in the 
background discussion of the baseline risk assessments, even if they are considered 
outside the scope of CERCLA risk assessments.  Microbial risks are part of overall public 
health risks to all river users and receptors, and as such, should be considered within the 
broader context of background.  Understanding LPRSA microbial risks may also help 
place CERCLA risks into proper perspective. This is particularly important as remedial 
alternatives and restoration opportunities with sustainable outcomes are identified 
throughout the LPRSA, the larger watershed and Newark Bay Complex.  
 
12. Exposure Point Concentrations (SC no. 51a): USEPA’s proposed use of the 95% 
upper confidence limit (UCL) on the arithmetic mean is overly conservative for 
evaluating Central Tendency Exposures (CTE).  Mean (or median) concentrations are 
reliable and have been used at other sites, including within Region 2, and as such, are 
appropriate statistics for estimating CTE risks, particularly given the robust data sets 
developed for the LPRSA under the Remedial Investigation.   
  
The CPG suggests that the process proposed by USEPA for moving forward on the 
revision of risk planning documents warrants additional consideration.  The CPG will 
provide responses to the comments as called for in the USEPA’s September 10, 2010, 
letter and will not begin revision of the RARC and its appendices or the Data Usability 
and Data Evaluation Plan until such time as the USEPA has reviewed and approved 
CPG responses.  The CPG will proceed with the TRV development process, with 
consideration for USEPA comments, and complete the TRV deliverable to the extent 
practicable.  However, the CPG feels strongly that it is not effective or efficient to omit 
the Partner Agencies from the current comment and response process.  The CPG is 
reluctant and reserves the right to resist subsequent changes requested by the Partner 
Agencies in instances where the USEPA and CPG has arrived at consensus on 



comment/response topics within the revised risk planning documents.  The CPG strongly 
recommends that the Partner Agencies review both the CPG response to comments 
and position papers and provide their input to USEPA on a schedule that will facilitate a 
single revision cycle to the risk planning documents. 
 
The CPG is committed to working cooperatively with USEPA to address and resolve 
these comments in a scientific and technically sound manner; that relies on 
appropriate site-specific information; and is consistent with USEPA guidance and policy 
as well as risk assessments conducted at other CERCLA sites.  The CPG’s goal is to 
address USEPA’s concerns and gain USEPA’s approval of the CPG’s response to 
comments.  Whereupon, the CPG can revise the RARC Plan and its appendices, the 
Data Usability and Data Evaluation Plan for resubmission for USEPA review and 
approval. 
 
Please contact me with any questions or comments. 
 
Very Truly Yours 
de maximis, inc. 
 
 
Robert Law, Ph.D. 
CPG Project Coordinator 
 
cc:  Ray Basso, USEPA 
 Patricia Hick, USEPA  
 CPG Members 
 William Hyatt, CPG Coordinating Counsel 
  
 
Attachment 



1. Risk Analysis and Risk Characterization Plan (RARC Plan) Comment Responses 
USEPA 

Cmt 
No. Section Comment Proposed CPG Response 

General Comments and Directives  
4 General 

comment 
Distributions of TEQs should not be used in the risk assessment 
for human health. This comment is based on information 
provided in the paper by van den Berg et al. 2006. EPA will also 
provide specific direction on which toxicity values to use as the 
project moves forward. 

The draft RARC Plan does not discuss use of distributions of TEFs for 
dioxin like compounds.  The CPG wishes to defer the question as to 
whether TEQ distributions are appropriate for use in certain components 
of the human health risk assessment until such time that USEPA and 
CPG enter into discussions concerning the selection of toxicity values as 
the project moves forward.  

5 General 
comment 

The RME individual represents the 90% or higher end of 
exposure consistent with the 1992 Exposure Assessment 
Guidelines. The 90th percentile or above will be used to identify 
the fish/crab consumer.  
Consistent with Risk Assessment Guidance for Superfund Part 
A, the evaluation of risks/hazards is based on an exposed 
individual. As stated in the Guidelines, the RME individual is 
defined as follows: “Actions at Superfund sites should be based 
on an estimate of the reasonable maximum exposure (RME) 
expected to occur under both current and future land-use 
conditions. The reasonable maximum exposure is defined here 
as the highest exposure that is reasonably expected to occur at 
a site. RMEs are estimated for individual pathways.” 

Comment noted. 



1. Risk Analysis and Risk Characterization Plan (RARC Plan) Comment Responses 
USEPA 

Cmt 
No. Section Comment Proposed CPG Response 

7 General 
comment 

A fish ingestion rate of 26 grams/day and a crab ingestion rate of 
24 g/day should be used for now. These values are based on the 
1997 Exposure Factors Handbook and the paper by Burger et al. 
2002.(Burger, J. 2002. Consumption Patterns and Why People 
Fish. Environmental Research Section A 90, 125-135). EPA will 
work on developing alternate numbers based on other existing 
surveys as multiple lines of evidence. 

CPG does not agree that the fish and crab consumption rates proposed 
by USEPA are appropriate for use in the baseline HHRA for the LPRSA.  
CPG has previously discussed with USEPA why use of the default 
recreational angler freshwater fish consumption rate from the 1997 
Exposure Factor Handbook (EFH) is inappropriate for the LPRSA 
baseline HHRA.  To briefly recount, the recreational angler freshwater fish 
consumption rate presented in the 1997 EFH is based on mail surveys of 
licensed anglers that fish desirable sportfishing water bodies that bear no 
resemblance to the LPRSA.  The CPG does not agree that the rate 
developed by USEPA based on Burger’s 1999 survey of Newark Bay, 
which did not cover the LPR, is appropriate.  The CPG is dismayed that 
USEPA relies on studies conducted outside of the LPRSA (Burger 2002; 
Burger et al 1999; May and Burger 1996; NJDEP 1995) and ignores 
relevant site-specific information collected during an intensive on-site 
year-long survey in the study area (Triangle Economic Resources, 2001).   
With regard to alternate consumption rates, CPG has spent considerable 
time evaluating this issue and would welcome the opportunity to 
collaborate with USEPA.  



1. Risk Analysis and Risk Characterization Plan (RARC Plan) Comment Responses 
USEPA 

Cmt 
No. Section Comment Proposed CPG Response 

9 General 
comment 

While the CPG has not decided yet whether they intend to 
conduct a probabilistic risk assessment (PRA), EPA does not 
recommend conducting one for the following reasons:  
a. It may not be useful since the current risks calculated in the 
FFS are already above the criteria identified in Section 2.3.2 of 
the RAGS Part III (see page 2-11 and 2-12, 
http://www.epa.gov/oswer/riskassessment/rags3adt/pdf/rags3adt
_complete.pdf).   
b. The development of a PRA will take significant time (on the 
order of a year or two) for review of workplans, development of 
distributions, and review of computer codes/documents, which is 
also resource intensive. 
 

Although the potential risks estimated by USEPA in the draft FFS HHRA 
exceed the criteria identified in Section 2.3.2 of RAGS Part III; the CPG 
does not agree that this a sound and appropriate rationale for not 
undertaking a PRA for the LPRSA.  The draft FFS HHRA followed a 
screening level risk assessment approach based on data that is now 
largely over10 years old and representative of only RM 1-7.  Given the 
large body of site-specific data and information generated since 2007 for 
the entire 17.4 mile LPRSA, basing the decision whether to pursue a PRA 
on the outcome of the draft FFS is inappropriate.  CPG maintains that use 
of PRA, which is supported by USEPA’s guidance, provides valuable 
information for consideration in risk management decision-making. For the 
record, the CPG does not agree with the analysis or findings of the draft 
FFS. Rather, information gathered during the ongoing RI/FS should be 
used in future decision-making at the site.  CPG also believes that given 
the complexity of the LPRSA and the value that probabilistic analyses 
bring to risk management decision-making, basing the decision not to 
pursue a site-specific PRA for the LPRSA on concerns related to time and 
resources may be shortsighted.   
As stated in the draft RARC Plan, CPG agrees to initially conduct 
deterministic analyses for both the human health and ecological risk 
assessments. The decision to conduct a probabilistic risk assessment 
should be made following an evaluation of the results of the deterministic 
risk assessments.  

11 General 
comment 

The document highlights the 2009 Exposure Factors Handbook 
and its recommendations. This document recently completed its 
external peer-review and EPA is currently addressing comments. 
At this point in time, the document is “do not cite or quote” and it 
should only be incorporated when the review and response to 
comments are addressed and the final version is posted on 
EPA’s homepage. 

CPG will remove reference to USEPA’s Exposure Factors Handbook 
(External Review Draft) 2009 Update until the document is finalized.   



1. Risk Analysis and Risk Characterization Plan (RARC Plan) Comment Responses 
USEPA 

Cmt 
No. Section Comment Proposed CPG Response 

12 General 
comment 

The Superfund risk assessment process addresses both 
chemical and radiological risks, but not microbial risks. 
Discussion of microbial risks should not be included in the risk 
assessments for this project. Also note that the 2009 Protocol for 
Microbial Risk Assessment referred to in the document is still out 
for public review and the comments are being addressed. It is 
premature to use a document that has not been finalized by the 
Agency. 

CPG understands that the current Superfund risk assessment process 
does not specifically address site-specific microbial risks.  However, 
microbial risks are a well-documented component of “background risks” to 
river users.  As such, they should be included in the baseline HHRA in the 
broader discussion of background conditions, along with reference to 
more recognizable risks, such as radiation, accidents, lifestyle, to place 
chemical risks into perspective.  “USEPA strives for transparency in 
decision-making and encourages programs to better advise citizens about 
the environmental and public health risks they face” (USEPA 1997, 
USEPA 2002).   
Risk management and remedy decision-making conducted for the LPRSA 
under a risk-based process that does not consider documented site-
specific risks related to background microbial conditions is flawed. 
 

13 General 
comment 

Throughout the document, reconnaissance surveys are 
mentioned. However, the document does not identify the types of 
information that will be collected to support the risk assessments 
and how this information will be used. If, after reviewing the 
recommendations and directives enclosed herein, the CPG still 
feels that certain surveys are necessary, then they must be 
described, in detail, in writing, within 60 days of receipt of these 
comments. EPA approval must be obtained prior to moving 
forward with any additional surveys. 

Surveys planned for the LPRSA were described in detail in Section 6 of 
the Problem Formulation Document (PFD) and in the subsequent 
Fish/Decapod and Benthic QAPPS and corresponding USEPA-approved 
QAPP addendums describing the 2010 surveys for fish community, 
benthic community, avian community and habitat identification.  A 
summary of the surveys conducted to date and how the information will be 
used in the risk assessments will be provided as part of the revised RARC 
Plan. 
The only HHRA-related reconnaissance survey is the Habitat Survey 
conducted the week of September 20, 2010, during which information 
regarding human access and exposure potential along the shoreline of the 
LPRSA was recorded, concurrent with ecological and aquatic habitat 
surveying.  The information collected is described in the USEPA-approved 
Habitat QAPP.  If there are data gaps in the risk assessment or if 
conditions change in some portion of the river, CPG reserves the right to 
conduct additional surveys to reduce uncertainty surrounding the risk 
estimate, in accordance with USEPA guidance (EPA 1997, 1998).  Please 
note the PFD is a living document and will be updated as the CPG and 
USEPA update the CSM. 



1. Risk Analysis and Risk Characterization Plan (RARC Plan) Comment Responses 
USEPA 

Cmt 
No. Section Comment Proposed CPG Response 

14 General 
comment 

Throughout the document, references to what data will be used 
and how it will be evaluated will need to be revised to be 
consistent with the to-be-revised Data Usability and Data 
Evaluation Plan. 
 
 

The RARC Plan will be revised to be consistent with the revised Data 
Usability and Data Evaluation Plan.  

Specific Comments  
15 Section 1 

Page 1 
Change the end of the first sentence of the second paragraph on 
the page to “…and as site-specific as possible given the 
available data.”  

The RARC Plan will be revised as requested.  

16a Section 1.1 
Page 1  

a. A simple definition of the study area should be provided in the 
introduction to this document. Please add the following 
information to this section: “The LPRSA encompasses the lower 
17.4 miles of the Passaic River, from Newark Bay to Dundee 
Dam.”  

The RARC Plan will be revised to include a modified definition of the study 
area, as described in the USEPA-approved 2009 Problem Formulation 
Document, as “the 17.4-mile stretch of the Lower Passaic River and its 
tributaries from Dundee Dam to Newark Bay.”  

16b Section 1.1 
Page 1  

b. The discussion should also mention that there are efforts 
underway to restore the river as a viable natural resource, both 
within the 17.4-mile stretch and above Dundee Damn.  

The RARC Plan will be revised to state that there are planning efforts 
underway that, if implemented, may restore some of the services that the 
river once provided as a viable natural resource. 

17a Section 1.2 
Pages 1 to 2 

a. As noted in previous comments regarding the draft Data 
Usability and Data Evaluation Plan, all data must be vetted 
against the data quality objectives (DQOs) prior to use. Please 
adjust the language in this section to indicate that all data, and 
not just data collected by third parties, will be evaluated against 
DQOs prior to use in the risk assessments. Ultimately, this 
section needs to be consistent with the final Data Usability and 
Data Evaluation Plan.  

This section will be revised to be consistent with the final Data Usability 
and Data Evaluation Plan.  All data will be evaluated against the 
appropriate DQOs prior to use in the risk assessments 

17b Section 1.2 
Pages 1 to 2 

b. The list of QAPPs on Page 2 needs to be updated.  The RARC Plan will be revised as requested.  



1. Risk Analysis and Risk Characterization Plan (RARC Plan) Comment Responses 
USEPA 

Cmt 
No. Section Comment Proposed CPG Response 

17c Section 1.2 
Pages 1 to 2 

c. Data from the 2001 creel angler survey conducted by Tierra 
Solutions, Inc. should not be used in the risk assessments. As 
has been noted previously, the survey was referenced in the 
Problem Formulation Document as part of a summary of all 
studies completed on the river. The PFD clearly states that the 
survey was conducted without EPA approval. EPA disagrees 
both with how the survey was conducted and with the 
conclusions drawn from it. For example, ingestion rates were not 
calculated correctly in the survey report. The survey identified 7 
individuals who reported consuming fish (see Ray et al, Table 1). 
Consistent with the definition for a Reasonably Maximally 
Exposed Individual, this N = 7 will represent the RME group. 
When calculated this way, the data indicate that the maximum 
consumption rate was 28 grams/day (see Ray et al. page 525) 
and the estimated maximum annual consumption was 23.95 
grams/day (see Table 3). These values are close to the default 
ingestion rate of 26 grams/day which is the current value from 
the 1997 Exposure Factors Handbook. 

USEPA is inconsistent and incorrect in its reference to and reliance on 
Tierra’s 2000-2001 Creel Angler Survey (CAS).   
First, USEPA states that data from Tierra’s CAS should not be used in the 
HHRA, yet cites the maximum rate calculated from CAS data by Ray et al 
(2007b) in defense of the default fish consumption rate.   
Second, USEPA incorrectly states that consumption rates were calculated 
in the survey report – they were not.  Consumption rates were published 
several years later in Ray et al (2007b).  The 2001 CAS Data Report by 
Triangle Economic Resources (TER) provides extensive useful, site-
specific data (e.g., species consumed, cooking preferences) that should 
be considered in the HHRA, and is a separate document from the 
subsequent series of 2007 peer-reviewed and published articles based on 
analyses of the CAS data.  The series of three peer-reviewed, published 
articles based on the 2000-2001 CAS provide valuable site-specific 
information and analysis that should not be summarily disregarded, even 
if USEPA does not agree with the calculated consumption rates (Ray et 
al. 2007a,b; Kinnell et al. 2007).   
Third, USEPA has not provided valid objections to Tierra’s 2000-2001 
CAS. The survey methodology of on-site intercepts was used by NJDEP 
and Burger in their Newark Bay surveys (Burger 2002; Burger et al 1999; 
May and Burger 1996; NJDEP 1995), and has been used in numerous 
other angler surveys of urban waterways.  The CAS was conducted over 
an entire year; the Newark Bay surveys were four months in duration.  
The Tierra CAS also included boat counts which provided an additional 
level of study area coverage and enabled statistical verification that 
interviewer presence was not deterring anglers.  In short, the fact that the 
CAS was conducted without USEPA approval does not negate the value 
of the survey or its results.   
Fourth, the CPG disagrees that it is appropriate to define the RME angler 
based on the maximum estimated consumption rate of the 7 intercepted 
anglers that reported consuming fish (Ray et al. 2007b).  As USEPA 
knows, the 26 g/day rate from the 1997 EFH is based on consuming and 
non-consuming anglers.  It is also inconsistent with USEPA’s guidance to 
base RME exposure factors on maximum values.  The use of a 90th or 
95th percentile value (but never a maximum) to represent an RME fish 
consumption rate is consistent with sediment site HHRAs performed 
around the country, including USEPA’s HHRA for the Hudson River (90th 
percentile RME consumption rate). 



1. Risk Analysis and Risk Characterization Plan (RARC Plan) Comment Responses 
USEPA 

Cmt 
No. Section Comment Proposed CPG Response 

18 Section 2 
(throughout)  

Non-chemical stressors should not be included as part of the risk 
characterization for the BERA, and should not be quantified. 
They may be discussed, qualitatively, in the habitat or 
environmental characterization section of the BERA.  

The use of non-chemical stressors within the BERA is consistent with 
USEPA guidance on risk description/estimation, within the risk 
characterization for the BERA.  There are multiple guidances/guidelines 
for ERAs.  In USEPA 1992, a stressor is defined as any physical, 
chemical, or biological entity that can induce an adverse response.  
USEPA 1992 further states that a stressor-response profile should be 
developed and the risk estimation consists of comparing the exposure 
and the stressor-response profiles as well as assessing and summarizing 
the uncertainties.  While USEPA 1997 screening level ERA guidance 
focuses on chemical stressors for hazardous waste sites, USEPA 1998 
guidelines go into explicit detail on non-chemical stressors and how to 
incorporate into the risk analysis.  In USEPA 1998, Section 5, USEPA 
states, “Completing risk characterization allows risk assessors to clarify 
the relationships between stressors, effects, and ecological entities and to 
reach conclusions regarding the occurrence of exposure and the adversity 
of existing or anticipated effects”.  This information helps to provide 
context for future risk management decisions.  These non-chemical 
stressors (e.g., habitat alterations, grain size, TOC) are important to 
characterize as part of risk characterization to better understand how 
ecological populations are influenced by both chemical and non-chemical 
stressors.  In EPA-SAB-08-002, dated Oct 17, 2007, Advice to EPA on 
Advancing the Science and Application of Ecological Risk Assessment in 
Environmental Decision Making: A Report of the U.S. EPA Science 
Advisory Board, it is stated (Section 1), “Guidance should be developed to 
better define what ecological attributes EPA is striving to protect and how 
to apply risk assessment findings to decisions.  In the short term, EPA 
could make progress toward incorporating such guidance into decision-
making processes.  Non chemical stressors alone and in combination with 
chemical stressors should be considered in developing ecological risk 
assessment guidance, models, and endpoints.  Endpoints should reflect 
elements of ecological condition such as ecological processes and 
various levels of biological organization including landscape composition 
and pattern.”  Non-chemical stressors have been included in other risk 
assessments around the country, including Onondaga Lake and 
Commencement Bay. 

19a Section 2 
Page 5  

a. The list of data collection efforts to date on this page needs to 
be updated.  

The RARC Plan will be revised as requested.  



1. Risk Analysis and Risk Characterization Plan (RARC Plan) Comment Responses 
USEPA 

Cmt 
No. Section Comment Proposed CPG Response 

19b Section 2 
Page 5  

b. Change the last sentence of the 4th paragraph on the page to 
state that understanding the impacts of habitat constraints in the 
LRRSA is part of assessing current ecological risks and planning 
restoration.  

The RARC Plan will be revised as requested. 
 

20a Section 
2.1.1 Page 8 

a. Tissue concentrations for avian egg tissue will also be 
estimated and there should be an explanation of how the 
chemical parameters to be modeled will be determined.  

The CPG will evaluate the available literature and scientific 
basis/approaches for estimating avian egg concentrations of contaminants 
and provide USEPA with its findings prior to determining specifically how 
this may be accomplished in the ERA. 

21  Section 
2.1.2 Pages 
9-10  

It is unclear how populations (vs. individuals) will be evaluated in 
some cases. It is recognized that assessing population level 
impacts is appropriate for non-special status species, but it 
appears that impacts to individuals (based on ecotoxicity data) 
will form the basis of these assessments. For example, 
assessments of amphibian populations are extremely difficult to 
perform, yet impacts on tadpoles based on aquatic toxicity data 
can be used to infer population level impacts depending on 
assumptions. It may be more clear to state that population level 
impacts will be inferred from data based on impacts to 
individuals (presumably using survival, growth, and reproduction 
endpoints).  

The RARC Plan will be revised to include more discussion reading how a 
population level assessment will be conducted  and will include a 
statement that population level impacts may be inferred, if appropriate, 
from data based on impacts to individuals (using survival, growth, and 
reproduction endpoints).   

22a Section 
2.1.3; Table 
2-1 Pages 
11 to 17 

a. Surface water contaminant levels used in the evaluation of 
benthic organisms should be obtained immediately above the 
sediment, from 0 to 6 inches.  

The draft Small Volume CWCM QAPP currently undergoing review by 
USEPA (submitted on September 3, 2010), specifies that surface water in 
the mainstem of the LPRSA will be collected 3 feet above the sediment 
surface between RM 0 and RM 13.5.  It is not appropriate nor practical to 
collect a sample 0-6 inches above the sediment.  The result will be a 
sediment/water slurry that is not representative of water quality conditions 
or benthic exposure. 

22b Section 
2.1.3; Table 
2-1 Pages 
11 to 17 

b. Footnote a will need to be revised to be consistent with the 
approved wording in the to-be-revised Data Usability Report. 

The footnote will be revised to be consistent with the final Data Usability 
and Data Evaluation Plan. 

23a Section 
2.1.4 Page 
18  

a. In the second paragraph, first sentence, suggest replacing 
“…ecological species…” with “…types of potential ecological 
receptors…” or something similar; the groups noted are not 
species.  

The RARC Plan will be revised as requested.  
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23b Section 
2.1.4 Page 
18  

b. In the fourth paragraph, first sentence, suggest replacing 
“…dominant bird species…” with “…types of birds…” or “…avian 
receptors….” The groups noted are not species. Also, throughout 
the document references to “species” should be checked to 
verify that organisms noted are species rather than types or 
groups.  

The RARC Plan will be revised as requested.  

24 Section 
2.1.4 Page 
20  

The first sentence states “…a number of the estuarine ROCs 
(i.e., blue crab, white perch, and American eel) were found in all 
reaches of the freshwater portion (river mile [RM] 10 to RM 
17.4), demonstrating that these fish may have some tolerance 
for fresh water.” The way this sentence is structured does not 
recognize that American eel are catadromous fish that spawn in 
the sea but spend most of their lives in freshwater.  

The RARC Plan will be revised to clarify the referenced statement.  

25 Section 
2.1.4 Page 
23  

The document should not make reference to conclusions drawn 
in the draft LRC report, particularly since some of these 
conclusions are being challenged. Please remove this language.  

References to the draft LRC report conclusions will be removed until 
USEPA-approved conclusions are developed. 

26 Section 2.3 
Page 24  

The first paragraph states that exposure estimates for the 
baseline ecological risk assessment (BERA) will include both the 
mean and upper confidence limit of the mean (UCL). It is 
assumed that the statistic for the UCL will be the 95 percent 
UCL, but this is not stated as such. Please provide the statistic 
that will be calculated and used in the BERA to reflect the UCL 
on the arithmetic mean. This issue is discussed in more detail in 
subsequent paragraphs, with specific reference to use of Pro-
UCL.  

It should be noted that USEPA’s PRoUCL 4.00.05 software tests the 
goodness of fit for a given dataset and then computes an appropriate 95th 
UCL statistical value. Therefore, when ProUCL is used, the recommended 
statistic will be selected. Nonetheless, the RARC Plan will be revised to 
clarify that both the mean and the 95th UCL will be included in the 
statistics that are calculated in the ERA.  

27 Section 
2.3.1.3 Page 
26  

Do the listed “n” values represent the total number of samples, 
the samples per site, or the number of organisms per test? 
Please clarify.  

The RARC Plan will be revised to clarify the “n” values within the specific 
context.  The “n” values may be dependent on the exposure areas that 
are chosen and how the species and test species data are analyzed.  

28 Section 
2.3.1.4 Page 
28  

White Sucker and carp will also be analyzed for chemical 
residues and should be included in the bullets in this section.  

The RARC Plan will be revised to include white sucker and carp. 
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30 Section 
2.3.1.4 Page 
30  

Because we are not looking at water ingestion and potential 
uptake across the gill, it would be good to compare modeled fish 
tissue concentrations to measured fish tissue concentrations, to 
ensure that the model is predicting the appropriate 
concentrations for the future assessments.  

A food web model (FWM) will not be conducted as part of the baseline 
risk assessments (RAs); as such, a comparison of observed and 
predicted tissue concentrations will not included in the baseline RAs.  
Based on the results of the RAs, the development and calibration of a 
site-specific FWM will be completed for the calculation of remediation 
goals associated with long-term monitoring of fish tissue when it is 
necessary to establish a link between chemical concentrations in 
sediment and tissue.  This effort will include the use of site-specific data to 
best parameterize and calibrate the model, along with the comparison of 
empirical tissue data with modeled tissue data to validate the model (i.e., 
determine if it is able to successfully predict tissue concentrations). If a 
functional model is successfully developed, it will also be used to evaluate 
alternatives as part of the FS.  

31 Section 
2.3.1.4 Page 
31  

Please clarify what sediment depth will be used to calculate the 
BSAF for mummichog and darter/killifish. The depth used should 
correlate with the small forage fish burrowing depth when they 
overwinter in the sediments.  

The co-located sediment (with a depth of 0-15 cm) will be used in the 
BSAF evaluation for mummichog.  This depth corresponds with the 
mummichog fish overwintering burrowing depth. This will be clarified in 
the revised RARC Plan.  

32 Section 
2.3.2.1 Page 
36  

The report states that average fish body weights will be based on 
the fish that are actually analyzed. This will likely skew the 
results towards heavier weights since, in general, larger 
individuals were chosen for analysis. Instead, a range of fish 
should be utilized to calculate the weights, based on (a) the fish 
that were analyzed, (b) the fish that were not analyzed, and (c) 
the complete data set for each species. A discussion should be 
included on how the use of each of these data sets affects the 
outcome.  

The average fish body weight across all fish caught (including both those 
caught for analysis and those caught but not submitted for analysis) will 
be used.  An uncertainty evaluation will be conducted to determine how 
risk estimates would change based on using: 1) only the average body 
weights of fish analyzed, or 2) only the average body weights of fish 
collected but not analyzed.  A length-weight relationship assessment will 
be conducted for all fish species that are captured/analyzed and those 
statistics will help in determining average and uncertainties. 

36 Table 2-6 
Page 58  

The Amphibian/Reptile Populations section has a footnote “d” 
indicator, but no footnote d is provided. Please clarify.  

The RARC Plan will be revised to include footnote d. 

37 Section 
2.5.1.2 Page 
64  

The report cites the NJDEP SQGs dated 1998. EPA will be 
providing tables with updated ecological screening criteria. See 
also Comment 62.  

CPG will use the most current and appropriate ecological screening 
values and discuss any updated guidelines/benchmarks provided by 
USEPA for inclusion into the RARC Plan.  
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39 Section 3.3 
Page 71  

The use of default or surrogate assumptions is consistent with 
USEPA guidance. In fact, depending on the parameter, such 
assumptions are valuable and recommended for use in the risk 
assessment process as noted in many of the USEPA documents 
cited in the draft RARC. Based on this information, the last 
sentence in the second paragraph should be revised to read 
“While use of some default or surrogate assumptions is 
necessary in the remedial decision-making process, USEPA 
guidance documents stress the importance of using data that 
represent the characteristics of the local population(s) and site 
where possible and appropriate (USEPA 1989a, b, 1991a, 
1997b, 1998a, 2000a).”  

CPG will revise the last sentence with the following modification: 
“While use of some default or surrogate assumptions may be appropriate 
in the remedial decision-making process, USEPA guidance documents 
stress the importance of using data that represent the characteristics of 
the local population(s) and site where possible (USEPA 1989a, b, 1991a, 
1997b, 1998a, 2000a).” 

41 Section 
3.3.2 Page 
90  

It is not clear how the inhalation of COPCs that may volatilize will 
be evaluated in the risk assessment. Further details regarding 
the proposed screening assessment of this exposure pathway 
are needed for full evaluation of this pathway.  

As outlined in the draft RARC Plan, the analysis of the inhalation pathway 
will be a tiered process, whereby the potential for risk is first identified 
through a conservative screening process to determine if estimation of 
exposure point concentrations and quantitative inclusion of the inhalation 
pathway in the baseline risk assessment is necessary.  If the screening 
assessment indicates further evaluation is warranted, standard and 
accepted methods will be used to estimate potential emission rates and 
dispersion models will then be applied to estimate exposure point 
concentrations for COPCs that may volatilize.   
CPG will submit to USEPA by 12/15/10 an Air Pathway Evaluation Plan  
that provides further details on the proposed inhalation pathway screening 
assessment and modeling approach.     
 

42 Section 
3.3.2 Page 
92  

The reasons for EPA’s concern with evaluating risks and 
hazards to a transient population quantitatively should be 
discussed in the text, including a discussion of the high 
uncertainty associated with these exposures. EPA’s concerns 
stem from the lack of specific information on the exposure 
patterns for this population, and the extreme difficulty for the 
CPG or others to collect exposure information on this population. 
The qualitative evaluation will help inform the full evaluation of 
the exposed groups without collecting information that may be 
unnecessarily invasive of individual privacy.  

The RARC Plan will be revised to address USEPA’s concerns and 
rationale for not quantitatively evaluating the transient population in the 
baseline HHRA. 
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45 Section 
3.3.4.6 Page 
101  

The first paragraph of this section needs to be revised. Existing 
EPA guidance does not preclude the use of default values, as is 
implied. See also Comment 39.  

The RARC Plan will be revised accordingly and consistent with response 
to Comment No. 39. 

47a Section 
3.3.4.13 
Pages 104 
to 105 

a. The dermal absorption fraction should use values in RAGS 
Part E, with appropriate future updates. The EPA Region 4 
document referenced in the RARC document was prepared 
before RAGS Part E was finalized. The EPA Region 4 document 
should not be included in the assessment since RAGS Part E, 
page 3-18, recommended the use of a fraction for semivolatile 
organic compounds (SVOCs) of 10% as a screening method for 
the majority of SVOCs without dermal absorption fractions. The 
document further indicates that for inorganics, the speciation of 
the compound is critical to the dermal absorption and there are 
too little data to extrapolate a reasonable default value. 

The RAGS Part E default dermal absorption factors of 10% for SVOCs 
without chemical-specific factors may be overly conservative for a number 
of SVOCs.  However, it will be used as a screening level value, with the 
option for refinement based on scientific literature and site-specific 
considerations as needed.  As with oral absorption adjustment factors, the 
CPG will submit any alternate dermal absorption factors to USEPA prior 
to their use in the baseline HHRA. 
 
Clarification is needed regarding evaluation of inorganics lacking specific 
dermal absorption fractions (i.e., whether to evaluate qualitatively or 
develop absorption factor based on literature and site-specific data). 

47b Section 
3.3.4.13 
Pages 104 
to 105  

The oral absorption adjustment factors will need to be submitted 
to EPA before being applied in the assessment. General 
guidance on this evaluation is presented in RAGS Part E on 
page 4-2.  

The CPG will submit proposed oral absorption adjustment factors to 
USEPA prior to their use in the baseline HHRA. 
 

47c Section 
3.3.4.13 
Pages 104 
to 105  

EPA agrees that the permeability coefficients should be derived 
from RAGS Part E. RAGS Part E specifically recommends 
permeability coefficients. Any deviation from the use of existing 
values will need to be evaluated by EPA before incorporation 
into the risk assessment. 

The CPG will submit any proposed deviations from RAGS Part E 
permeability coefficients to USEPA prior to their use in the baseline 
HHRA. 

49 Section 
3.3.5 Page 
106  

The document lacks discussion of UCL guidance and how this 
guidance will be addressed in the assessment. Greater details 
regarding the proposed approach for evaluating data to 
determine if it is appropriate to separate the river into individual 
sections will need to be submitted to EPA for review and 
approval. In addition, it is important to consider whether the 
analysis will be based on fish tissue concentrations or modeled 
concentrations. See also Comment 51.  

The CPG will include additional discussion of UCL guidance in the revised 
RARC Plan.   
Please see response to Comment No. 30 on how and under what 
circumstances modeling will be conducted. 



1. Risk Analysis and Risk Characterization Plan (RARC Plan) Comment Responses 
USEPA 

Cmt 
No. Section Comment Proposed CPG Response 

51c Section 
3.3.5.2 
Pages 108 
to 110  

 The document will need to identify the proposed models that will 
be used in evaluating ambient air EPCs. This proposal will need 
to be reviewed by the air modelers in EPA Region 2’s Air 
Programs.  

The draft RARC Plan currently identifies the air models that are 
anticipated to be used.  Presently, SCREEN3 model is the only screening-
level USEPA model available.  AERSCREEN, a potentially more 
advanced screening model, is under development by USEPA.  For more 
refined modeling, USEPA’s dispersion model AERMOD is proposed.   
CPG will submit to USEPA by 12/15/10 an Air Pathway Evaluation Plan 
that provides further details on the proposed inhalation pathway screening 
assessment and modeling approach.     
See response to Comment No. 41. 

51d Section 
3.3.5.2 
Pages 108 
to 110  

EPA is discussing the use of modeled data to develop EPCs 
internally and will provide our recommendation in the future. See 
also Comment 49.  

Comment noted. Please see response to Comment No. 30. 

52a Section 3.4 
Pages 110 
to 111 

Consistent with the Cancer Guidelines, the application of Age 
Dependent Adjustment Factors (ADAFs) for chemicals with a 
mutagenic mode of action is appropriate in the calculation of risk 
for specific chemicals, such as PAHs. Consistent with the 
Cancer Guidelines and Supplemental Guidance for Assessing 
Susceptibility for Early-Life Exposure to Carcinogens, the ADAFs 
should be applied in the calculation of the risks and also 
discussed in the uncertainty section of the report. The document 
should clarify that the risks will be calculated for PAHs and 
associated chemicals with mutagenic modes of action, and that 
the results of this analysis will be discussed in the Risk 
Characterization/Uncertainty section of the report. 

The draft RARC Plan currently includes evaluation of COPCs with 
potential mutagenic modes of action in the Uncertainty Analysis.   
Per USEPA request, potential cancer risks for COPCs with potential 
mutagenic modes of action will be calculated using appropriate toxicity 
values or ADAFs, and discussed in the Risk Characterization and 
Uncertainty sections of the report. 
 

52b Section 3.4 
Pages 110 
to 111 

As a point of clarification, consistent with the SAB 
recommendation in the Soil Screening Level Guidance, a child 1 
to 6 years will be considered to have a chronic exposure. 

Comment noted. 
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52c Section 3.4 
Pages 110 
to 111 

All Tier 3 toxicity values will need to be evaluated by EPA before 
their use in the assessment. Statements regarding use of 
provisional values that have not yet been peer-reviewed require 
further clarification regarding how these values will be obtained 
before they are peer-reviewed. Until the values have completed 
peer-review and the peer-review comments are addressed, 
these values should not be used in the assessment. Any use of 
Tier 3, surrogate values, etc. will need to be evaluated and 
approved by EPA before use in the assessment. 

Tier 3 toxicity values and surrogate values proposed for use will be 
submitted to USEPA prior to their use in the baseline HHRA. 

53 Section 
3.5.1 Page 
112 

The discussion of cancer should indicate that cancer is a disease 
process. The term contract cancer should be replaced by the 
term develop cancer.  

The RARC Plan will be revised as requested. 

54a Section 
3.5.1 Pages 
112 114 

a. EPA disagrees with the proposal to sum cancer risks based on 
carcinogenic organ/target organ. Cancer risks represent 
increased probabilities of developing the disease and 
concordance between cancer organ in animals and tumor sites in 
humans is not always established. The cancer risks should be 
combined based on the calculated cancer risks of individual 
chemicals and not based on individual endpoints as suggested in 
the text on page 113. The text should indicate that the risks from 
exposure to carcinogenic chemicals will be summed.

The RARC Plan will be revised as requested. 
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54b Section 
3.5.1 Pages 
112 114 

The cumulative cancer risk estimated in the risk assessment is 
only one of several factors that risk managers consider in 
determining whether further evaluation or action is warranted on 
a Superfund site. Please remove the statement “If the cumulative 
carcinogenic risk for a receptor is less than 10-4, then no further 
evaluation or action is warranted based on potential carcinogenic 
risks.” The discussion of the cancer risks does not acknowledge 
the need to consider non-cancer health effects in addition to 
cancer. For many of the chemicals of concern, cancer risks of 
10-5 are associated with a non-cancer HI = 1 or more. 
Therefore, the consideration of the cancer risks must also 
consider the non-cancer health hazards. The NCP (40 CFR 
300.430(e)(2) indicates that “For systemic toxicants, acceptable 
exposure levels shall represent concentration levels to which the 
human population, including sensitive subgroups, may be 
exposed without adverse effect during a lifetime or part of a 
lifetime, incorporating an adequate margin of safety …”. In 
addition, the 1991 document, Role of the Baseline Risk 
Assessment states: “Where the cumulative carcinogenic site risk 
to an individual based on reasonable maximum exposure for 
both current and future land use is less than 10-4 and the non-
carcinogenic hazard quotient is less than 1, action generally is 
not warranted unless there are adverse environmental 
impacts….” 

The RARC Plan currently references the 1991 document cited in 
USEPA’s comment and states that both cancer and non-cancer risk 
estimates must be considered when interpreting risk results, as stated on 
page 113.  To address USEPA’s comment, the last sentence in the 
discussion of cancer risks will be revised as follows (new text in italics): 
 
“If the cumulative carcinogenic risk for a receptor is less than 10-4, then no 
further evaluation or action is warranted based on potential carcinogenic 
risks.  However, as previously noted, in determining the need for remedial 
action, consideration must also be given to cumulative noncarcinogenic 
risks, as discussed in the following section.” 
 
 

54c Section 
3.5.1 Pages 
112 114 

The risk assessment should also include an analysis of cancer 
risks across multiple chemicals and pathways. This should be 
specifically stated in the document. 

The draft RARC Plan currently states that pathway risks will be summed 
for each receptor on page 113.  To address USEPA’s comment, the text 
will be revised to specifically state that cancer risks will be summed 
across chemicals and pathways.   

55 Section 
3.5.2 Page 
114 

Potential exposures should be addressed across pathways, not 
just within a single pathway. 

The draft RARC Plan currently states that pathway risks will be summed 
for each receptor on page 113.  To address USEPA’s comment, the text 
will be revised to specifically state that cancer risks will be summed 
across chemicals and pathways.   
Please see response to Comment No. 54c.   



1. Risk Analysis and Risk Characterization Plan (RARC Plan) Comment Responses 
USEPA 

Cmt 
No. Section Comment Proposed CPG Response 

56 Section 3.6 
Pages 115 
to 118  

The document highlights that all of the assumptions made are 
conservative and potentially overestimate risks. This statement is 
not correct. Many chemicals lack toxicity information, which may 
result in an underestimate of risks. Also, there are a number of 
pathways which are not quantified, such as ingestion of human 
breast milk, which may result in an underestimate of risk.  

The CPG disagrees that the Uncertainty Analysis discussion highlights 
that all of the assumptions made are conservative and potentially 
overestimate risks.  For example, the last sentence in the second 
paragraph states that the uncertainty evaluation will include “a discussion 
of approaches taken and/or assumptions made to compensate for 
uncertainty, and the likely impact on the risk results.”  A presumption of 
the impact on risk results is not inferred.  However, the examples provided 
in USEPA’s comments will be incorporated into the RARC Plan.   

57 Section 3.6 
Page 115  

As was stated in the general comments, EPA does not 
recommend conducting a probabilistic risk assessment. The 
current risks calculated in the FFS are already above the criteria 
identified in Section 2.3.2 of RAGS Part III (see Pages 2-11 and 
2-12, 
http://www.epa.gov/oswer/riskassessment/rags3adt/pdf/rags3adt 
complete.pdf)  

Although the potential risks estimated by USEPA in the draft FFS HHRA 
exceed the criteria identified in Section 2.3.2 of RAGS Part III; the CPG 
does not agree that this a sound and appropriate rationale for not 
undertaking a PRA for the LPRSA.  The draft FFS HHRA followed a 
screening level risk assessment approach based on data that is now 
largely over10 years old and representative of RM 1-7.  Given the large 
body of site-specific data and information generated since 2007 for the 
entire 17.4 mile LPRSA, basing the decision whether to pursue a PRA on 
the outcome of the draft FFS is inappropriate. CPG maintains that use of 
PRA, which is supported by USEPA’s guidance, provides valuable 
information for consideration in risk management decision-making. For the 
record, the CPG does not agree with the analysis or findings of the FFS. 
Rather, information gathered during the ongoing RI/FS should be used in 
future decision-making at the site.   
As stated in the draft RARC Plan, CPG agrees to initially conduct 
deterministic analyses for both the human health and ecological risk 
assessments. The decision to conduct a probabilistic risk assessment 
should be made following an evaluation of the results of the deterministic 
risk assessments.  
Please see response to Comment No. 9. 
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58 Section 
3.6.4 Page 
117  

The discussion of pathogens from CSOs and SWOs should note 
that this analysis is outside of the Superfund program and that 
these risks are addressed by separate legislative mandates, 
such as the Clean Water Act.  

The risk assessment text will note that pathogen risks are addressed 
outside of the Superfund program by separate legislative mandates, such 
as the Clean Water Act.  
The CPG believes it is important to acknowledge in the background 
discussion of the risk assessment the presence of pathogen risks in the 
LPRSA.  Pathogens are another example of non-chemical stressors that 
provide context for risk management decisions.  Microbial risks are a well-
documented component of “background risks” to river users that should 
be considered within the broader context of background conditions. For 
example, risk assessment results are often compared to more 
recognizable risks, such as radiation, accidents, lifestyle, to help place 
chemical risks into perspective.  ”EPA strives for transparency in decision-
making and encourages programs to better advise citizens about the 
environmental and public health risks they face” (USEPA 2002). 
Please see response to Comment No. 12.   

59a Appendix A: 
General 
Comments  

a. In several places this document refers to risks to ‘wildlife’, and 
the assumption is that in this context wildlife refers to upper 
trophic level birds and mammals. It might be best to use the 
latter term to prevent any misunderstanding regarding receptors 
for which food web modeling will be performed.  

The RARC Plan will be revised where appropriate to identify upper trophic 
level birds and mammals rather than wildlife. 

59b Appendix A: 
General 
Comments 

b. It is recommended that risks and other issues related to 
amphibians and reptiles be separated for these two vertebrate 
classes. Although they are commonly grouped together as 
‘herps’, reptiles are in fact more closely related to birds than to 
amphibians. More importantly, it is expected that larval 
amphibians will form the basis of amphibian toxicity evaluations, 
and based on other information in associated documents, that 
reptiles will be represented primarily by turtles. There is no 
reason to suspect that turtle toxicity data will be related in any 
way to data based on tadpole or larval salamander data.  

The RARC Plan will be revised to separate the assessments and 
discussion of amphibian and reptiles.  

63a Appendix A 
Section 2.3 
Page 7 

a. In contrast to what is stated here, not all invertebrates can 
metabolize PAHs. PAHs must be evaluated in invertebrates.  

PAHs will be evaluated as part of the invertebrate tissue approach. This 
will be clarified in the revised RARC Plan.  
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63b Appendix A 
Section 2.3 
Page 7  

b. It is not clear why a sediment detection values is included in 
the flowchart on Page 7. It is possible for contaminants to 
bioaccumulate through the food chain and be observed in tissue 
but not in sediment. The sediment parameter should be removed 
from this box and the subsequent text.  

CPG disagrees and is including sediment in the tissue COPC selection 
process to be consistent with a site-specific risk assessment approach 
(please note the COPC/COPEC process is one of the 12 major issues 
CPG identified that need further discussion with USEPA).  The chemicals 
identified that are in one medium but not in sediment will be listed and 
discussed in the uncertainty section of the risk assessment.  

64 Appendix A 
Section 3 
Page 9  

Consistent with RAGs Part A, known human carcinogens should 
be included as chemicals of concern regardless of the detected 
concentration.  

RAGS Part A does not require that known human carcinogens be retained 
as COPCs regardless of detected concentration.  RAGS Part A states that 
it may be practical and conservative to retain a chemical detected at low 
concentrations if it is a Group A (known human) carcinogen.  If 
concentrations are below a conservative screening level, the chemical’s 
contribution to total site risk is truly negligible.   
However, at USEPA’s request, the RARC Plan will be revised to clarify 
that chemicals detected in sampled media that are classified by USEPA 
as known human carcinogens will be retained as COPCs. 

65a Appendix A 
Figure 3-1 
Page 10  

a. The potential use of surrogate data in the assessment of 
chemical toxicity information will need to be reviewed by EPA 
before it is used in the assessment. As has been noted 
previously, this review could be a very lengthy process.  

The CPG will submit proposed surrogate values for use in the COPC 
selection process to USEPA prior to their use in the assessment. 

65b Appendix A 
Figure 3-1 
Page 10 

b. Footnote a should state that all known carcinogens will be 
retained as COPCs.  
 

Footnote a will be revised to state that chemicals detected in sample 
media that are classified by USEPA as known human carcinogens will be 
retained as COPCs. 

65c Appendix A 
Figure 3-1 
Page 10 

c. Footnote b suggests consideration of species’ home ranges 
when evaluating detection frequency in sediment. Typically, the 
maximum concentration is used in the evaluation of Chemicals of 
Potential Concern. It is unclear why this evaluation is being 
further reduced for the analysis. This comment also applies to 
Figure 2-2. 

Clarification will be provided in the revised RARC Plan.  The intent is to 
consider spatial ranges of species when determining whether chemical 
tissue concentrations are linked with sediment for the site-specific 
assessment.  Chemicals detected in tissue but not or infrequently 
detected in LPRSA sediment may be attributable to sources outside of the 
study area.  Consideration of a minimum detection frequency in LPRSA 
sediment will limit identification of chemicals that are not site-related as 
tissue COPCs.  The chemicals identified that are in one medium but not in 
sediment will be listed and discussed in the uncertainty section of the risk 
assessment.  
Please see responses to Comment Nos. 63b and 67. 
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66 Appendix A 
Section 3.2 
Page 11  

Footnote #2 requires further clarification regarding why there are 
going to be multiple selection processes for chemicals of 
concern.  

Clarification will be provided in the revised RARC Plan.  The intent is to 
ensure through spatial evaluation of the data that chemicals detected in 
fewer than 5% of samples are not prematurely eliminated as COPCs if the 
detected concentrations are localized and high.   

67 Appendix A 
Section 3.2 
and Figure 
3-1  

Even if a chemical is elevated only locally in sediment, it may still 
contribute to accumulation in fish or crab tissue. Therefore, if a 
chemical is detected in greater than 5 percent of tissue samples 
it should be retained as a chemical of potential concern (COPC) 
in both tissue and sediment, even if it was detected in less than 5 
percent of sediment samples. If an argument can be made that 
the presence of that COPC in tissue is due in part to exposures 
outside the study area, the argument should be made in the 
uncertainty section of the risk assessment. Please revise the text 
and figure accordingly.  

Chemicals detected in tissue but not or infrequently detected in LPRSA 
sediment may be attributable to sources outside of the study area.  
Consideration of a minimum detection frequency in LPRSA sediment will 
limit identification of chemicals that are not site-related as tissue COPCs.  
The chemicals identified that are in one medium but not in sediment will 
be listed and discussed in the uncertainty section of the risk assessment.  
Please see responses to Comment Nos. 63b and 65c. 

68 Appendix A 
Section 
3.3.1 Pages 
12 to 13  

EPA regional screening levels (RSLs) for residential soil should 
be used to screen surface sediment without modification to 
adjust for recreational exposures under a recreational scenario. 
Some residential properties directly abut the river, so residential 
soil RSLs are not overly conservative for identifying sediment 
COPCs. Please revise the text accordingly. As discussed in the 
document, for the evaluation of Chemicals of Concern, the 
residential soil levels for cancer risk are set at a risk level of 10-6 
or an HI = 0.1. The selection of COPCs is based on risk based 
values and not SQLs or background concentrations.  
As is stated in Comment 51, a proposed process for evaluating 
data and decision criteria for segmenting the data should be 
provided to EPA for review upon receipt of the data.  

CPG does not agree that RSLs for residential soil are appropriate for 
screening surface sediment. The vast majority of land uses along the 
LPRSA shoreline are non-residential. Based on NJDEP’s 2007 land use 
classifications, over 90% of land uses along the LPRSA shoreline are 
industrial/commercial, recreational/open space, or infrastructure; only 
approximately 6% of the shoreline is classified as residential.   
It is also overly conservative to assume that the frequency and extent of 
exposure to LPRSA sediment for residences abutting the river is 
equivalent to residential soil exposure.  RSLs for residential soil exposure 
are based on conservative residential soil ingestion, dermal contact, and 
inhalation year-round exposures.  Application of residential RSLs to the 
types of occasional recreational exposures that may occur for LPRSA 
sediment is overly conservative. 
There is precedent for using residential RSLs modified for a recreational 
scenario to select sediment COPCs.  For the Atlantic Wood Industries 
Superfund Site on the Elizabeth River, the residential soil RSLs were 
modified for sediment exposure by setting the cancer benchmark at a risk 
level of 10-5 and the non-cancer benchmarks at a hazard quotient of 1 
(CDM for USEPA Region 3, 2007).  The CPG proposes that a similar 
modification be applied for selecting sediment COPCs for the LPRSA. 



1. Risk Analysis and Risk Characterization Plan (RARC Plan) Comment Responses 
USEPA 

Cmt 
No. Section Comment Proposed CPG Response 

69 Appendix A 
Section 
3.3.1 Pages 
13 to 14  

EPA agrees with using the tap water residential screening levels 
with appropriate modifications as indicated in the document. 
Comparison to values such as MCLs, National Recommended 
Water Quality Criteria and Surface Water Quality Standards may 
be included in the Remedial Investigation Report and not in the 
comparisons.  

Comment noted. 

71 Appendix B 
Section 4 
and Table 4-
1  

Is fish community structure a component of the background 
evaluation? That parameter is not listed here, and if it is not a 
component of the background evaluation, please discuss the 
rationale.  

Fish community structure will not be a component of the background 
evaluation. This is consistent with the USEPA-approved Problem 
Formulation Document (PFD).  

72 Appendix B 
Section 5 
Page 8  

Microbial exposures present a very different type of risk to 
human health from toxic chemical exposures, and are beyond 
the authority of the CERCLA program. As such, an evaluation of 
risk from exposure to pathogens is not part of the CERCLA risk 
management decision process and should not be included in the 
risk assessments for this project.  

The CPG believes it is important to acknowledge in the background 
discussion of the risk assessment the presence of pathogen risks in the 
LPRSA.  Pathogens are another example of non-chemical stressors that 
provide context for risk management decisions.  Microbial risks are part of 
“background risks” to river users that should be considered within the 
broader context of background. For example, risk assessment results are 
often compared to more recognizable risks, such as radiation, accidents, 
lifestyle, to help place chemical risks into perspective.  ”EPA strives for 
transparency in decision-making and encourages programs to better 
advise citizens about the environmental and public health risks they face” 
(USEPA 2002).  See Response to Comment No. 58. 

74 Appendix C 
Section 3 
Page 6  

This section will need to be updated to match the species caught 
during the summer 2010 sampling event.  

The RARC Plan will be revised to reflect the results of the summer 2010 
fishing event(s), per comment. 

75 Appendix C 
Section 4 
Page 9  

The white perch diet percentages do not seem to match the diet 
percentages listed in Table 1-2. For example, the text on page 9 
indicates mummichogs make up 17% of the white perch diet 
(with 15% being identified as the value that will be used). 
However, Table 1-2 has 7.5% listed as the diet percentage. 
Table 1-2 should be updated to match the information provided 
in the text.  

The RARC Plan will be revised as requested. 



1. Risk Analysis and Risk Characterization Plan (RARC Plan) Comment Responses 
USEPA 

Cmt 
No. Section Comment Proposed CPG Response 

76 Appendix C 
Section 5 
Page 10  

Throughout the appendix it is mentioned that body weights will 
only be based upon those fish that undergo chemical analysis. 
Please provide a rationale for this, as it seems that a better 
approach would be to use all of the fish data that was collected 
during the fish community surveys. Table 5-1 also uses this 
approach.  

Please see response to Comment No. 32. 

77 Appendix C 
Section 6.2 
Page 13  

Given that eels dwell within the sediment and feed upon benthic 
organisms for a large portion of their diet, an incidental sediment 
ingestion rate of greater than 5% is recommended. Please 
provide adequate references for the incidental sediment 
ingestion rates.  

The CPG will provide references from the scientific literature for the 
recommended incidental sediment ingestion rate for eel and the incidental 
sediment ingestion rate will be updated per the literature.  

 
  



2. Data Usability and Data Evaluation Plan Comment Responses  
USEPA 

Cmt 
No. Section Comment Proposed CPG Response  

General Comments  
1 General 

comment 
EPA has reviewed the draft Data Usability and Data Evaluation 
Plan for the Lower Passaic River Study Area Risk Assessments 
submitted on February 26, 2010.  
Overall, we have some significant concerns with the document, 
not the least of which is how it fits into the larger questions of 
how the risk assessments will be conducted. As such, we will not 
approve this document, nor consider it final, until all (or at least 
more) of the risk assessment-related documents are submitted 
and reviewed holistically.  
We anticipate that a series of conversations and written 
exchanges on this topic will take place over the coming weeks 
and, most likely, months. The draft Data Usability Plan provides 
a good starting point for this dialogue. Our major concerns with 
this specific document are as follows: 

Comment noted. 

3 General 
comment- 
bullet 2 

The document also states that all data collected by the CPG as 
part of EPA-approved QAPPs and/or QAPP addenda 
automatically meets all Data Quality Objectives for the risk 
assessments. While most of the CPG data should indeed meet 
DQOs, all data must still be vetted against those DQOs prior to 
use. 

All CPG data will be reviewed for consistency with DQOs. 

4 General 
comment- 
bullet 3 

The document does not include a reference to the Risk 
Assessment Guidance for Superfund (RAGS), Part D, and the 
associated data usability worksheets. RAGS Part D must be 
used as part of the process, to evaluate data for the risk 
assessment. 

The CPG will add references to RAGS Part D, and will incorporate a 
similar format to the data usability worksheets as part of the process to 
evaluate data for the risk assessment.  
 

5 General 
comment- 
bullet 4 

EPA is working on a comprehensive review of the PREmis 
database, and will be addressing the concerns raised by the 
CPG. At this point, data should not be excluded simply because 
it is not entered properly or consistently in the database. 

The CPG acknowledges that USEPA is working on a revision to the 
PREmis database, but in order for data to be utilized it must meet data 
quality objectives and documentation must be provided to assert that data 
have been evaluated  in a manner equivalent to the standards established  
in the approved QAPPs. 

6 General 
comment 

More specific comments follow, and we reserve the right to send 
additional comments as our discussions on these topics 
progress. 

Comment noted. 



2. Data Usability and Data Evaluation Plan Comment Responses  
USEPA 

Cmt 
No. Section Comment Proposed CPG Response  

Specific comments 

2a Section 
2.1.2 
 

a. EPA agrees that the data loaded on PREmis needs to be 
evaluated, and we are actively developing a solution for moving 
forward. However, note that the majority of the historical data 
were collected under USEPA quality assurance/quality control 
(QA/QC) procedures, using approved QAPPs. Appropriate 
QA/QC procedures appear to have been used to generate most 
existing datasets, and the data have been used to support other 
risk assessments. Note that reports, and the associated 
metadata information, are available via hardcopy for 7 of the 13 
sediment datasets and 3 of the 6 biological tissue datasets for 
use in the risk assessments. 

Comment noted. 
 

2b Section 
2.1.2 
 

b. The acceptability of datasets (whether historical or collected 
by CPG) for use in risk assessments should be evaluated using 
the DQOs, even as database maintenance continues. The 
format of existing data should not impact data usability, 
especially since the EPA Region 2 MEDD format was not 
required for use on this project until 2007. 

A number of DQOs for PREmis datasets can be assessed while database 
maintenance continues; however, the schedule from USEPA for this work 
is needed to determine the impact on the CPG’s data review timeline and 
schedule for conducting the risk assessments. 

3 Section 2.2 The second paragraph of this section states that CPG-collected 
data “are assumed to meet DQOs specified for the baseline risk 
assessments.” Change “are assumed to” to “will be evaluated as 
to whether they.” 

The CPG will revise the Data Usability and Data Evaluation Plan to state 
that CPG-collected data will be evaluated as to whether they meet DQOs 
specified for the baseline risk assessments. 

4b Section 
2.2.1 

b. Other data types (toxicity, bioassay, and physical data) are 
listed in the document, but criteria for these data types are not 
identified. 

The CPG will identify more detailed criteria for other types of data in the 
revised Plan.  

5 Section 
2.2.2 
 

DQO No. 1: As stated, sediment samples collected prior to 
dredging or capping no longer reflect current conditions. 
However, data from these areas may still be useful as part of the 
risk assessment process, for example during trend analyses. 

CPG agrees that these data may be useful for RI tasks, such as trend 
analyses. The CPG does not agree that sediments collected prior to 
dredged or capped data are appropriate for use in the risk calculations in 
current or future conditions. 

7 Section 
2.2.4 

DQO No. 1: Historical data may be marked with either a U- or an 
ND-qualifier, and they are generally used interchangeably. For 
these non-detected concentrations, the laboratory may report 
either the method detection limit, the reporting limit, or the 
laboratory quantitation limit, depending on their scope of work. 
These details may be obtainable from the labs, even if they are 
not currently entered in the database. 

In the instances that these data were generated by USEPA and/or their 
Partner Contractors, the USEPA and/or Partner Agency will need to 
provide and/or direct their contractors to provide these laboratory reports 
and data packages.  It is unlikely in most instances that laboratories will 
honor third party requests from the CPG for laboratory data packages. 



2. Data Usability and Data Evaluation Plan Comment Responses  
USEPA 

Cmt 
No. Section Comment Proposed CPG Response  

8a Section 
2.2.4 

DQO No. 2: a. In some instances individual component results 
may not be available. The totals results may have been reported 
directly from the laboratory and individual components may not 
have been captured in PREmis or reported from the laboratory. 
This should not necessarily preclude the use of these results 
from the risk assessment. 

The CPG disagrees that data based on sums without component results 
may be usable and are appropriate for use in the risk assessments and 
the RI.  CPG believes the component results are necessary for the 
calculation of EPCs because consistent data rules (i.e., summing rules) 
must be applied to the dataset for the calculation of EPCs.  

8b Section 
2.2.4 

DQO No. 2: b. Include a cross reference to Table 3 and Section 
3.1. 

The Data Usability and Data Evaluation Plan will be revised accordingly, 
per comment. 

9a Section 
2.2.4 
 

DQO No. 3: a. Delete the phrase “publicly available” from the 
discussion of SOPs. Data should not necessarily be eliminated 
because a laboratory considers their SOPs to be confidential 
documents. Prior experience shows that business confidential 
SOPs can be obtained for review and approval by both EPA and 
the CPG. 

The CPG agrees that data may be used if the SOPs for these proprietary 
methods can provided to the CPG and USEPA for review; otherwise, the 
CPG maintains that the data should be eliminated from use in the LPRSA 
RI/FS and will modify the plan as such.  
 

9b Section 
2.2.4 
 

DQO No. 3: b. The document states that inclusion of data 
obtained using low-resolution analysis methods will be made on 
a case-by-case basis. The determination process for vetting 
these data should be detailed in this document or elsewhere, for 
discussion and approval by EPA. 

Comment noted.  

10 Section 
2.2.4 
 

DQO No. 5: “Invertebrate community data must be reported to 
the lowest practical taxonomic level.” Lowest practical taxonomic 
level is clearly preferred, but even higher taxonomic levels can 
be useful if qualified appropriately and used carefully. 

The lowest practical taxonomic level represents the entire range of 
taxonomic classifications – it was not meant to refer to species, genus or 
even family level classification. 

11 Section 
2.2.5 
 

The validation criteria are overly strict for data collected by other 
parties and will likely eliminate several historical datasets. For 
example, non-chemical parameters may not typically be 
validated. Historical biological data (e.g., toxicity test and 
community surveys) were likely verified, not validated. These 
historical data should not necessarily be eliminated if they were 
generated in compliance with their planning documents. 

Historical data for non-chemical parameters may be used even if no 
validation was completed on the dataset provided the data can be verified 
to meet USEPA acceptability criteria.  However, in order to be comparable 
to the data collected under the approved LPRSA QAPPs, the validation of 
chemical parameters from other data sources must be conducted as 
provided in the Data Usability and Data Evaluation Plan. 

12 Section 
2.2.5 

DQO No. 3: This statement is generally true; however there may 
be documentation beyond the availability of Form 1s that define 
the quality checks used for a particular data set in PREmis. 
These quality assurance trails also speak to the overall quality of 
a particular dataset. 

The CPG requests that USEPA and the Partner Agencies provide 
examples of these data sets and their documentation for review and 
discussion. 



2. Data Usability and Data Evaluation Plan Comment Responses  
USEPA 

Cmt 
No. Section Comment Proposed CPG Response  

13 Section 
2.2.6 

As was noted earlier, the final list of DQOs should apply to all 
data, not just that collected by parties other than the CPG. 

The Data Usability and Data Evaluation Plan will be revised accordingly, 
per comment. 

15a Table 3-1 
 

a. The rationale for inclusion of an alkylated PAH (2-
methylnaphthalene) in the PAH totals should be included. 

The revised Data Usability and Data Evaluation Plan will include rationale 
for including 2-methylnapthalene.  

15b Table 3-1 b. More detail should be provided on the handling of DDD, DDE, 
and DDT in the summation since analysis and quantification of 
these compounds are frequently impacted by matrix 
interferences. It is likely that most of the Total DDx 
concentrations will be flagged in the risk assessment database. 

The Data Usability and Data Evaluation Plan will be revised accordingly, 
per comment. The likelihood of matrix interference for Total DDx 
concentrations will be described in revised Table 3-1. 

15c Table 3-1 c. More detail should be provided on the handling of PCB co-
elution. 

The Data Usability and Data Evaluation Plan will be revised accordingly, 
per comment; more detail on the reporting of PCB co-elutions results will 
provided in revised Table 3-1. 

16a Section 3.2 
 

a. The handling of field duplicates is unclear. The introductory 
paragraph for the section states that one value will be used from 
the sample and duplicate pair. However, Section 3.2.2 states 
that both results will be used or averaged. These paragraphs 
should be consistent. 

The discussion on field duplicates in Section 3.2 of the Data Usability and 
Data Evaluation Plan will be clarified to say that a single result will be 
reported.  If both values from the duplicate pair are valid, the reported 
value will be an average of the two.  

16b Section 3.2 
 

b. For the first bullet on Page 13, see Comment 10b. In addition, 
EPA PAH data generated by HRCG/LRMS are also valid and 
should take precedent over SVOC data.  

Comment noted.   
 

16c Section 3.2 
 

c. If there are instances where samples were collected at the 
same location at different times, a third case should be included 
explaining how temporally variant samples would be used 

CPG contends that data collected at different times should be treated as 
separate samples in the risk assessment database.  Temporally collected 
samples may be combined in the development of EPCs, but will be stored 
as discrete samples in the risk assessment dataset.   

19 Section 4.2 For Equations 4-3 and 4-4, a QC step should also be performed 
to check that the sum of fractions is 1. In addition, there may be 
specific ecological exposures where these reconstituted whole-
body tissue estimates may provide inaccurate exposure 
estimates (e.g., fish bones and crab shell parts are typically not 
ingested by scavengers). This type of information should also be 
included in the uncertainty analysis. 

The Data Usability and Data Evaluation Plan will be revised to state that 
any specific issues associated with the use of reconstituted whole body 
concentrations will be included in the uncertainty analysis.  This 
discussion will include any issues associated with any alternative analysis 
technique.   

20 Section 4.4 RAGS, Part A, Pages 8-7 and 8-8, discusses the use of 
significant figures. Consistent with the guidance, the final 
presentation of calculated risks should be provided with one 
significant figure. 

Significant figures for calculated human health risk will be reported 
consistent with RAGS guidance.  
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ANNOTATED COMMENTS 
Risk Analysis and Risk Characterization Report 

 

No. General Comments and Directives Key 

1 

Attached are RAGS Part D tables which have been filled in, to the extent possible at this point in the process, with the 
exposure parameters that should be used in the HHRA.  The exposure scenarios and values outlined in these tables must be 
used to conduct the human health risk assessment for the site.  Also attached is a technical memorandum which outlines the 
basis for the parameters provided in the tables. 
 

D 

2 

EPA disagrees with the notion that actual current and future exposures are the same.  As is noted on Page 97 of the RARC 
report, existing plans call for expansion and improvements to parks and open space along the river that will lead to higher 
exposure in the future.  While the general usage types of the river may remain the same in the future, the usage frequency 
and number of access locations should certainly increase over time based on these plans, or others that are developed.  This 
increased usage must be taken into account in the risk assessment calculations.  The exposure parameters that should be 
used for current/future exposures for each type of receptor are shown in the tables referenced in Comment 1, above, and do 
take into account the anticipated increased usage.  
 

D 

3 

As discussed in the Problem Formulation document, the selection of areas to be used in the development of Exposure Point 
Concentrations will be addressed following a review of the contaminant concentrations.  Please remove all references 
throughout the document to specific areas over which EPCs will be calculated (i.e., see Page 31, Surface Water Exposure).  
The attached tables and technical memorandum do not address segmentation of the river for the risk assessment.   
 

D/C 

4 

Distributions of TEQs should not be used in the risk assessment for human health.  This comment is based on information 
provided in the paper by van den Berg et al. 2006.  EPA will also provide specific direction on which toxicity values to use 
as the project moves forward.  
       

D 

5 

The RME individual represents the 90% or higher end of exposure consistent with the 1992 Exposure Assessment 
Guidelines.  The 90th percentile or above will be used to identify the fish/crab consumer.   
 
Consistent with Risk Assessment Guidance for Superfund Part A, the evaluation of risks/hazards is based on an exposed 
individual.  As stated in the Guidelines, the RME individual is defined as follows:  “Actions at Superfund sites should be 
based on an estimate of the reasonable maximum exposure (RME) expected to occur under both current and future land-use 
conditions. The reasonable maximum exposure is defined here as the highest exposure that is reasonably expected to occur 
at a site. RMEs are estimated for individual pathways.” 
 

D 

6 

Non-detects should be handled statistically rather than by using a simple substitution method, whether it be using zero, half 
the detection limit, or the full detection limit.  The current version of ProUCL includes procedures to do this (see USEPA, 
2010, ProUCL Version 4.00.05 User Guide, or the most recent version of ProUCL and other appropriate guidance from 
EPA at the time the analysis is conducted). 
 

D 

7 

A fish ingestion rate of 26 grams/day and a crab ingestion rate of 24 g/day should be used for now.  These values are based 
on the 1997 Exposure Factors Handbook and the paper by Burger et al. 2002.(Burger, J. 2002. Consumption Patterns and 
Why People Fish. Environmental Research Section A 90, 125-135).  EPA will work on developing alternate numbers based 
on other existing surveys as multiple lines of evidence. 
 

D 

8 

For future risk scenarios, the description of RM 0-6 in the Problem Formulation Document will be more applicable to RMs 
0 to approximately 2.  The shift in use of the waterfront with increased public access and recreational use will be upstream 
of Sherwin Williams (approximately at RM 3.6).  RMs 0 to 2 will remain active for commercial use into the future, and the 
stretch from RM 2 to 3.6 will likely be developed into Portfields/Brownfields. 
   

D/C 

9 

While the CPG has not decided yet whether they intend to conduct a probabilistic risk assessment (PRA), EPA does not 
recommend conducting one for the following reasons:   
 

a. It may not be useful since the current risks calculated in the FFS are already above the criteria identified in Section 
2.3.2 of the RAGS Part III (see page 2-11 and 2-12 
http://www.epa.gov/oswer/riskassessment/rags3adt/pdf/rags3adt_complete.pdf).   

 
b. The development of a PRA will take significant time (on the order of a year or two) for review of work plans, 

development of distributions, and review of computer codes/documents, which is also resource intensive. 
 

D 



 

2 
 
 

No. General Comments and Directives Key 

10 

The Passaic River above Dundee Dam, beyond the heavily industrial area, should be used as background for both the 
freshwater and estuarine sections of the river.  The selection of a reference location within the greater Newark Bay complex 
is inappropriate, because the definition of “background” in EPA guidance (OSWER 9285.6-07P) refers to locations that are 
not influenced by the releases from a site. 
 

D/C 

11 

The document highlights the 2009 Exposure Factors Handbook and its recommendations.  This document recently 
completed its external peer-review and EPA is currently addressing comments.  At this point in time, the document is “do 
not cite or quote” and it should only be incorporated when the review and response to comments are addressed and the final 
version is posted on EPA’s homepage. 
 

A 

12 

The Superfund risk assessment process addresses both chemical and radiological risks, but not microbial risks.  Discussion 
of microbial risks should not be included in the risk assessments for this project.    
 
Also note that the 2009 Protocol for Microbial Risk Assessment referred to in the document is still out for public review 
and the comments are being addressed.  It is premature to use a document that has not been finalized by the Agency. 
 

D 

13 

Throughout the document, reconnaissance surveys are mentioned.  However, the document does not identify the types of 
information that will be collected to support the risk assessments and how this information will be used.  If, after reviewing 
the recommendations and directives enclosed herein, the CPG still feels that certain surveys are necessary, then they must 
be described, in detail, in writing, within 60 days of receipt of these comments.  EPA approval must be obtained prior to 
moving forward with any additional surveys. 
 

D 

14 
Throughout the document, references to what data will be used and how it will be evaluated will need to be revised to be 
consistent with the to-be-revised Data Usability and Data Evaluation Plan. 
 

A 

 
 
 

No. Section/Title Specific Comments Key 

15 Section 1 
Page  

Change the end of the first sentence of the second paragraph on the page to “…and as site-specific as 
possible given the available data.” 
 

A 

16 Section 1.1 
Page 1 

a. A simple definition of the study area should be provided in the introduction to this document.  Please 
add the following information to this section: “The LPRSA encompasses the lower 17.4 miles of the 
Passaic River, from Newark Bay to Dundee Dam.” 

 
b. The discussion should also mention that there are efforts underway to restore the river as a viable 

natural resource, both within the 17.4-mile stretch and above Dundee Damn. 
 

a. A 
b. A 



 

3 
 
 

No. Section/Title Specific Comments Key 

17 Section 1.2 
Pages 1 to 2 

a. As noted in previous comments regarding the draft Data Usability and Data Evaluation Plan, all data 
must be vetted against the data quality objectives (DQOs) prior to use.  Please adjust the language in 
this section to indicate that all data, and not just data collected by third parties, will be evaluated 
against DQOs prior to use in the risk assessments.  Ultimately, this section needs to be consistent with 
the final Data Usability and Data Evaluation Plan. 

 
b. The list of QAPPs on Page 2 needs to be updated. 
 
c. Data from the 2001 creel angler survey conducted by Tierra Solutions, Inc. should not be used in the 

risk assessments.  As has been noted previously, the survey was referenced in the Problem 
Formulation Document as part of a summary of all studies completed on the river.  The PFD clearly 
states that the survey was conducted without EPA approval.  EPA disagrees both with how the survey 
was conducted and with the conclusions drawn from it.  For example, ingestion rates were not 
calculated correctly in the survey report.  The survey identified 7 individuals who reported consuming 
fish (see Ray et al, Table 1).  Consistent with the definition for a Reasonably Maximally Exposed 
Individual, this N = 7 will represent the RME group.  When calculated this way, the data indicate that 
the maximum consumption rate was 28 grams/day (see Ray et al. page 525) and the estimated 
maximum annual consumption was 23.95 grams/day (see Table 3).  These values are close to the 
default ingestion rate of 26 grams/day which is the current value from the 1997 Exposure Factors 
Handbook.  

 

a. A 
b. A 
c. D 

18 Section 2 
(throughout) 

Non-chemical stressors should not be included as part of the risk characterization for the BERA, and 
should not be quantified.  They may be discussed, qualitatively, in the habitat or environmental 
characterization section of the BERA. 
 

D 

19 Section 2 
Page 5 

a. The list of data collection efforts to date on this page needs to be updated. 
 
b. Change the last sentence of the 4th paragraph on the page to state that understanding the impacts of 

habitat constraints in the LRRSA is part of assessing current ecological risks and planning restoration. 
 

a. A 
b. A 

 

20 Section 2.1.1 
Page 8 

a. Tissue concentrations for avian egg tissue will also be estimated and there should be an explanation of 
how the chemical parameters to be modeled will be determined. 

 
b. The report states that the dietary chemicals that will be evaluated for wildlife include only those that 

are bioaccumulative, plus phthalates.  Chemicals can have deleterious effects without being 
bioaccumulative, so a full screening process should be conducted. 

 

a. A 
b. D 

21 Section 2.1.2 
Pages 9-10 

It is unclear how populations (vs. individuals) will be evaluated in some cases. It is recognized that 
assessing population level impacts is appropriate for non-special status species, but it appears that impacts 
to individuals (based on ecotoxicity data) will form the basis of these assessments. For example, 
assessments of amphibian populations are extremely difficult to perform, yet impacts on tadpoles based on 
aquatic toxicity data can be used to infer population level impacts depending on assumptions. It may be 
more clear to state that population level impacts will be inferred from data based on impacts to individuals 
(presumably using survival, growth, and reproduction endpoints). 
 

A 

22 

Section 2,1.3 
Table 2-1 

Pages 11 to 
17 

a. Surface water contaminant levels used in the evaluation of benthic organisms should be obtained 
immediately above the sediment, from 0 to 6 inches. 

 
b. Footnote a will need to be revised to be consistent with the approved wording in the to-be-revised 

Data Usability Report. 
 

a. C  
b. A 
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23 Section 2.1.4 
Page 18 

a. In the second paragraph, first sentence, suggest replacing “…ecological species…” with “…types of 
potential ecological receptors…” or something similar; the groups noted are not species. 

 
b. In the fourth paragraph, first sentence, suggest replacing “…dominant bird species…” with “…types 

of birds…” or “…avian receptors….” The groups noted are not species. Also, throughout the 
document references to “species” should be checked to verify that organisms noted are species rather 
than types or groups. 

 

a. A 
b. A 

24 Section 2.1.4 
Page 20 

The first sentence states “…a number of the estuarine ROCs (i.e., blue crab, white perch, and American 
eel) were found in all reaches of the freshwater portion (river mile [RM] 10 to RM 17.4), demonstrating 
that these fish may have some tolerance for fresh water.” The way this sentence is structured does not 
recognize that American eel are catadromous fish that spawn in the sea but spend most of their lives in 
freshwater. 
 

A 

25 Section 2.1.4 
Page 23 

The document should not make reference to conclusions drawn in the draft LRC report, particularly since 
some of these conclusions are being challenged.  Please remove this language. 
   

A 

26 Section 2.3 
Page 24 

The first paragraph states that exposure estimates for the baseline ecological risk assessment (BERA) will 
include both the mean and upper confidence limit of the mean (UCL).  It is assumed that the statistic for 
the UCL will be the 95 percent UCL, but this is not stated as such. Please provide the statistic that will be 
calculated and used in the BERA to reflect the UCL on the arithmetic mean. This issue is discussed in 
more detail in subsequent paragraphs, with specific reference to use of Pro-UCL. 
 

A 

27 
Section 
2.3.1.3 
Page 26 

Do the listed “n” values represent the total number of samples, the samples per site, or the number of 
organisms per test?  Please clarify. A 

28 
Section 
2.3.1.4 
Page 28 

White Sucker and carp will also be analyzed for chemical residues and should be included in the bullets in 
this section. A 

29 

Section 
2.3.1.4 

Equation 2-2 
Page 30 

The selection of the site use factor will have a direct and linear impact on the dose calculations (i.e., dose 
at site use factor (SUF) = 1 is double what dose would be at SUF = 0.5). Data on SUF values for fish are 
limited, and it may be appropriate to set the SUF to 1.0 where a site specific SUF is unknown. Some 
discussion on how the SUF will be determined would be appropriate here, given the potential impact and 
high degree of uncertainty.   
 
In addition, see comments on Appendix C for some specific recommendations on what SUF to use.   
 

D 

30 
Section 
2.3.1.4 
Page 30 

Because we are not looking at water ingestion and potential uptake across the gill, it would be good to 
compare modeled fish tissue concentrations to measured fish tissue concentrations, to ensure that the 
model is predicting the appropriate concentrations for the future assessments. 
 

A 

31 
Section 
2.3.1.4 
Page 31 

Please clarify what sediment depth will be used to calculate the BSAF for mummichog and darter/killifish.  
The depth used should correlate with the small forage fish burrowing depth when they overwinter in the 
sediments. 
 

A 

32 
Section 
2.3.2.1 
Page 36 

The report states that average fish body weights will be based on the fish that are actually analyzed.  This 
will likely skew the results towards heavier weights since, in general, larger individuals were chosen for 
analysis.  Instead, a range of fish should be utilized to calculate the weights, based on (a) the fish that were 
analyzed, (b) the fish that were not analyzed, and (c) the complete data set for each species.  A discussion 
should be included on how the use of each of these data sets affects the outcome. 
 

A 

33 
Section 
2.3.2.1 
Page 37 

Again, the exposure area needs to be decided, with EPA approval, after the data have been evaluated.  See 
also General Comment 3. D/C 

34 

Tables 2-2 
and 2-3 

Pages 38 to 
40 

Please see specific comments on Appendix C regarding site use factors and diet percentages.  All of the 
factors and percentages proposed should be re-evaluated and re-submitted for review and approval. D 
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35 Section 2.4 
Page 54 

It would be beneficial to use both NOAEL and LOAEL values in the BERA, when needed, so that 
additional information regarding the potential for effects can be evaluated.  EPA Region 2 uses the 
NOAEL and LOAEL in conjunction with the "Rule of Five" to evaluate potential remediation goals.  
Information on the rule of five can be provided if needed. 
 

D 

36 Table 2-6 
Page 58 

The Amphibian/Reptile Populations section has a footnote “d” indicator, but no footnote d is provided.  
Please clarify. 
 

A 

37 
Section 
2.5.1.2 
Page 64 

The report cites the NJDEP SQGs dated 1998.  EPA will be providing tables with updated ecological 
screening criteria.  See also Comment 62. 
 

A 

38 Section 2.6 
Page 67 

a. Will a ‘weight-of-evidence’ approach be used in risk characterization or instead, will risk 
characterization include ‘multiple lines of evidence’? This comment is specifically asking if a 
weighting strategy will be employed in the evaluation of the various lines of evidence.  If a weighting 
system is contemplated, then the proposed system should be submitted to EPA for approval prior to 
application in the risk assessment. 
 

b. The report states that “COCs will not be identified based on the SQT approach.  Instead, areas of 
potential risk to the benthic invertebrate community will be identified spatially using the results of the 
SQT analysis.”  Please clarify this statement. 

 

a. C 
b. D 

39 Section 3.3 
Page 71 

The use of default or surrogate assumptions is consistent with USEPA guidance. In fact, depending on the 
parameter, such assumptions are valuable and recommended for use in the risk assessment process as 
noted in many of the USEPA documents cited in the draft RARC. Based on this information, the last 
sentence in the second paragraph should be revised to read “While use of some default or surrogate 
assumptions is necessary in the remedial decision-making process, USEPA guidance documents stress the 
importance of using data that represent the characteristics of the local population(s) and site where possible 
and appropriate (USEPA 1989a, b, 1991a, 1997b, 1998a, 2000a).” 
 

D 

40 

Sections 3.3.1 
to 3.3.4 

Pages 89 to 
106 

These sections need to be fully revised to be consistent with the attached RAGS Part D Tables and 
exposure recommendations provided. D 

41 Section 3.3.2 
Page 90 

It is not clear how the inhalation of COPCs that may volatilize will be evaluated in the risk assessment.  
Further details regarding the proposed screening assessment of this exposure pathway are needed for full 
evaluation of this pathway. 
 

C 

42 Section 3.3.2 
Page 92 

The reasons for EPA’s concern with evaluating risks and hazards to a transient population quantitatively 
should be discussed in the text, including a discussion of the high uncertainty associated with these 
exposures.  EPA’s concerns stem from the lack of specific information on the exposure patterns for this 
population, and the extreme difficulty for the CPG or others to collect exposure information on this 
population.  The qualitative evaluation will help inform the full evaluation of the exposed groups without 
collecting information that may be unnecessarily invasive of individual privacy.   
 

A 

43 
Section 3.3.2 
Pages 94 to 

96 

The equations listed on these pages can instead be presented in the RAGS Part D Tables, Table 4, for 
exposure assumptions.  It would be easier to use the standardized format rather than re-creating these 
values in the text with multiple versions in the text and the table. 
 

D 
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44 Section 3.3.4 
Page 97 

The draft RARC document states: “Future land and water uses within the LPRSA are not expected to 
differ greatly from current uses. Existing plans for redevelopment and restoration generally call for 
improvement and/or expansion of existing parks and open space along the river. Therefore, it is 
anticipated that separate evaluations for current and future exposure will not be necessary.”  
 
Future exposures at parks and open space that have been ‘improved and expanded’ are likely to be greater 
than current exposures. Such improvements make it more likely that people will visit more often and spend 
more time at such places along the river. Even if receptor groups and exposure pathways are expected to 
remain the same, evaluations for future exposures should account for the increased exposure under 
improved conditions.     
 
EPA has developed the attached Tables incorporating information on each media, exposure pathway, and 
receptor.  The exposure assumptions presented capture information on exposures under the future scenario 
and were developed so as to not underestimate risks/hazards under current conditions.   
Attached are Tables which account for exposures under current/future conditions.   
 

D 

45 
Section 
3.3.4.6 

Page 101 

The first paragraph of this section needs to be revised.  Existing EPA guidance does not preclude the use of 
default values, as is implied.  See also Comment 39.   D 

46 
Section 
3.3.4.12 
Page 104 

Consistent with the RME evaluation, the fraction from source should be considered to be 100% and should 
not be apportioned.   
 

D 

47 

Section 
3.3.4.13 

Pages 104 to 
105 

a. The dermal absorption fraction should use values in RAGS Part E, with appropriate future updates.  
The EPA Region 4 document referenced in the RARC document was prepared before RAGS Part E 
was finalized.  The EPA Region 4 document should not be included in the assessment since RAGS 
Part E, page 3-18, recommended the use of a fraction for semivolatile organic compounds (SVOCs) 

of 10% as a screening method for the majority of SVOCs without dermal absorption fractions.  

The document further indicates that for inorganics, the speciation of the compound is critical to 

the dermal absorption and there are too little data to extrapolate a reasonable default value. 
 
b. The oral absorption adjustment factors will need to be submitted to EPA before being applied in the 

assessment.  General guidance on this evaluation is presented in RAGS Part E on page 4-2. 
 
c. EPA agrees that the permeability coefficients should be derived from RAGS Part E.  RAGS Part E 

specifically recommends permeability coefficients.  Any deviation from the use of existing values will 
need to be evaluated by EPA before incorporation into the risk assessment. 

 

a. D 
b. A 
c. A 
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48 

Section 
3.3.4.13 

Pages 105 to 
106 

The HHRA should use a cooking loss of zero for the RME individual and 20% for the loss of PCBs 
(midpoint of 0 to 40%) for the CTE individual.  Values that should be used for other chemicals are listed 
below: 
 
Table 5-6. Range of Cooking Losses from Fish COPC Exposure Scenario   
(from the Focused Feasibility Study Risk Assessment).   
 

RME (%)      CTE (%) 
DDD                  0   30 
DDE    0   35 
DDT    0   30  
Chlordane   0   33  
Dieldrin                 0  30 
Dioxins                 0   49 
PCBs    0   20 
Mercury   0   0 
 
RME – reasonable maximum exposure 
CTE – central tendency estimate 
 
1 Additional note:  While the RME values specified are directive, EPA is willing to discuss the CTE 
values. 
 

D1 

49 Section 3.3.5 
Page 106 

The document lacks discussion of UCL guidance and how this guidance will be addressed in the 
assessment.  Greater details regarding the proposed approach for evaluating data to determine if it is 
appropriate to separate the river into individual sections will need to be submitted to EPA for review and 
approval.  In addition, it is important to consider whether the analysis will be based on fish tissue 
concentrations or modeled concentrations.  See also Comment 51.  
 

A 

50 

Section 
3.3.5.1 

Pages 106 to 
107 

It is too soon to state definitively what exposure areas will be used for the HHRA, or the BERA, for any 
exposure pathway.  This will need to be determined once data from the sampling efforts has been 
evaluated.  A proposed process for evaluating data and decision criteria for segmenting the data should be 
provided to EPA for review upon receipt of the data. 
 

D/C 

51 

Section 
3.3.5.2 

Pages 108 to 
110 

a. The exposure point concentration (EPC) should be defined as the 95 percent UCL, or the 
recommended value from ProUCL, for both the Reasonable Maximum Exposure (RME) and Central 
Tendency Exposure (CTE) scenarios and not only for the RME individual as indicated in the Text.  
This value represents the arithmetic average of the concentration that is contacted over the exposure 
period, accounting for uncertainty in the dataset.  

 
b. The document will need to provide greater information regarding the planned application of the 

market basket approach in the risk assessment i.e., source of data for determining fish consumption 
patterns and proposed apportionment.. 

 
c. The document will need to identify the proposed models that will be used in evaluating ambient air 

EPCs.  This proposal will need to be reviewed by the air modelers in EPA Region 2’s Air Programs. 
 
d. EPA is discussing the use of modeled data to develop EPCs internally and will provide our 

recommendation in the future. 
 
See also Comment 49. 
 

a. D 
b. D 
c. A 
d. A 
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52 
Section 3.4 

Pages 110 to 
111 

a. Consistent with the Cancer Guidelines, the application of Age Dependent Adjustment Factors 
(ADAFs)  for chemicals with a mutagenic mode of action is appropriate in the calculation of risk for 
specific chemicals, such as PAHs.  Consistent with the Cancer Guidelines and Supplemental Guidance 
for Assessing Susceptibility for Early-Life Exposure to Carcinogens, the ADAFs should be applied in 
the calculation of the risks and also discussed in the uncertainty section of the report.  The document 
should clarify that the risks will be calculated for PAHs and associated chemicals with mutagenic 
modes of action, and that the results of this analysis will be discussed in the Risk 
Characterization/Uncertainty section of the report.   

 
b. As a point of clarification, consistent with the SAB recommendation in the Soil Screening Level 

Guidance, a child 1 to 6 years will be considered to have a chronic exposure.  
 
c. All Tier 3 toxicity values will need to be evaluated by EPA before their use in the assessment.  

Statements regarding use of provisional values that have not yet been peer-reviewed require further 
clarification regarding how these values will be obtained before they are peer-reviewed.  Until the 
values have completed peer-review and the peer-review comments are addressed, these values should 
not be used in the assessment.  Any use of Tier 3, surrogate values, etc. will need to be evaluated and 
approved by EPA before use in the assessment.   

 

a. A 
b. A 
c. A 

53 Section 3.5.1 
Page 112 

The discussion of cancer should indicate that cancer is a disease process.  The term contract cancer should 
be replaced by the term develop cancer. 
 

A 

54 
Section 3.5.1 
Pages 112 -

114 

a. EPA disagrees with the proposal to sum cancer risks based on carcinogenic endpoint/target organ.  
Cancer risks represent increased probabilities of developing the disease and concordance between 
cancer organ in animals and tumor sites in humans is not always established.  The cancer risks should 
be combined based on the calculated cancer risks of individual chemicals and not based on individual 
endpoints as suggested in the text on page 113.  The text should indicate that the risks from exposure 
to carcinogenic chemicals will be summed. 

 
b. The cumulative cancer risk estimated in the risk assessment is only one of several factors that risk 

managers consider in determining whether further evaluation or action is warranted on a Superfund 
site. Please remove the statement “If the cumulative carcinogenic risk for a receptor is less than 10-4, 
then no further evaluation or action is warranted based on potential carcinogenic risks.”  The 
discussion of the cancer risks does not acknowledge the need to consider non-cancer health effects in 
addition to cancer.  For many of the chemicals of concern, cancer risks of 10-5 are associated with a 
non-cancer HI = 1 or more.  Therefore, the consideration of the cancer risks must also consider the 
non-cancer health hazards.  The NCP (40 CFR 300.430(e)(2) indicates that “For systemic toxicants, 
acceptable exposure levels shall represent concentration levels to which the human population, 
including sensitive subgroups, may be exposed without adverse effect during a lifetime or part of a 
lifetime, incorporating an adequate margin of safety …”.   In addition, the 1991 document, Role of the 
Baseline Risk Assessment states:  “Where the cumulative carcinogenic site risk to an individual based 
on reasonable maximum exposure for both current and future land use is less than 10-4 and the non-
carcinogenic hazard quotient is less than 1, action generally is not warranted unless there are adverse 
environmental impacts….” 

 
a. The risk assessment should also include an analysis of cancer risks across multiple chemicals and 

pathways.  This should be specifically stated in the document. 
 

a. A 
b. A 
c. A 

55 Section 3.5.2 
Page 114 

Potential exposures should be addressed across pathways, not just within a single pathway. A 

56 
Section 3.6 

Pages 115 to 
118 

The document highlights that all of the assumptions made are conservative and potentially overestimate 
risks.  This statement is not correct.  Many chemicals lack toxicity information, which may result in an 
underestimate of risks.  Also, there are a number of pathways which are not quantified, such as ingestion of 
human breast milk, which may result in an underestimate of risk. 
 

D 
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57 Section 3.6 
Page 115 

As was stated in the general comments, EPA does not recommend conducting a probabilistic risk 
assessment.  The current risks calculated in the FFS are already above the criteria identified in Section 
2.3.2 of RAGS Part III (see Pages 2-11 and 2-12, 
http://www.epa.gov/oswer/riskassessment/rags3adt/pdf/rags3adt complete.pdf)  
 

D 

58 Section 3.6.4 
Page 117 

The discussion of pathogens from CSOs and SWOs should note that this analysis is outside of the 
Superfund program and that these risks are addressed by separate legislative mandates, such as the Clean 
Water Act.   
 

D 

59 
Appendix A: 

General 
Comments 

a. In several places this document refers to risks to ‘wildlife’, and the assumption is that in this context 
wildlife refers to upper trophic level birds and mammals. It might be best to use the latter term to 
prevent any misunderstanding regarding receptors for which food web modeling will be performed. 

 
b. It is recommended that risks and other issues related to amphibians and reptiles be separated for these 

two vertebrate classes. Although they are commonly grouped together as ‘herps’, reptiles are in fact 
more closely related to birds than to amphibians. More importantly, it is expected that larval 
amphibians will form the basis of amphibian toxicity evaluations, and based on other information in 
associated documents, that reptiles will be represented primarily by turtles. There is no reason to 
suspect that turtle toxicity data will be related in any way to data based on tadpole or larval salamander 
data. 

 

a. A 
b. A 

60 
Appendix A 

Section 1 
Page 2 

The document states that a comparison of COPC and COPEC concentrations to regional urban background 
concentrations may be performed during the risk assessments to identify COPCs and COPECs influenced 
by LPRSA background sources.  As is stated in Section 8.6 of RAGS Part A, all background information 
should be confined to the Risk Characterization section of a risk assessment.  Comparison to background 
concentrations elsewhere in the assessments (i.e., selection of COPCs, etc.) is inconsistent with Agency 
guidance and is unacceptable.   
 

D 

61 
Appendix A 

Section 2 
Page 3 

a. The first step in the screening process should be determining whether the compound is 
bioaccumulative.  All bioaccumulative compounds should be retained.  Then the 5% rule can be 
applied.  Note, however, that any statistical outliers should be evaluated as potential COPECs or hot 
spots.  

 
b. Please provide more detail on your rationale for evaluating COIs that have more than 10% of their 

RLs greater than screening levels in the uncertainty section. 
 

a. D 
b. D 

62 
Appendix A 

Section 2 
Pages 3 to 4 

The TRV discussion should be revised to indicate that the screening values and TRVs listed in the PAR 
and FFS and/or in tables we plan to provide shortly will be used as the initial values in the BERA.  
Regarding the TRV document, it should start by using the values mentioned above, and then should 
identify those values that CPG feels are unacceptable.  Values that are identified as unacceptable should 
then have additional information provided with a recommended value for EPA to examine.  EPA has 
already agreed internally that the PAR and FFS values are acceptable, so this approach would, presumably, 
leave us with a short list of chemicals with their supporting evaluation to review. 
 

D 

63 
Appendix A 
Section 2.3 

Page 7 

a. In contrast to what is stated here, not all invertebrates can metabolize PAHs.  PAHs must be evaluated 
in invertebrates. 

 
b. It is not clear why a sediment detection values is included in the flowchart on Page 7.  It is possible for 

contaminants to bioaccumulate through the food chain and be observed in tissue but not in sediment.  
The sediment parameter should be removed from this box and the subsequent text. 

 

a. A 
b. D 

64 
Appendix A 

Section 3 
Page 9 

Consistent with RAGs Part A, known human carcinogens should be included as chemicals of concern 
regardless of the detected concentration. 
 

A 
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65 
Appendix A 
Figure 3-1 
Page 10 

a. The potential use of surrogate data in the assessment of chemical toxicity information will need to be 
reviewed by EPA before it is used in the assessment.  As has been noted previously, this review could 
be a very lengthy process. 

 
b. Footnote a should state that all known carcinogens will be retained as COPCs. 
 
c. Footnote b suggests consideration of species’ home ranges when evaluating detection frequency in 

sediment.  Typically, the maximum concentration is used in the evaluation of Chemicals of Potential 
Concern.  It is unclear why this evaluation is being further reduced for the analysis.  This comment 
also applies to Figure 2-2.    

   

a. D 
b. A 
c. C 

66 
Appendix A 
Section 3.2 

Page 11 

Footnote #2 requires further clarification regarding why there are going to be multiple selection processes 
for chemicals of concern. 
 

C 

67 

Appendix A 
Section 3.2 

and  
Figure 3-1 

 

Even if a chemical is elevated only locally in sediment, it may still contribute to accumulation in fish or 
crab tissue. Therefore, if a chemical is detected in greater than 5 percent of tissue samples it should be 
retained as a chemical of potential concern (COPC) in both tissue and sediment, even if it was detected in 
less than 5 percent of sediment samples. If an argument can be made that the presence of that COPC in 
tissue is due in part to exposures outside the study area, the argument should be made in the uncertainty 
section of the risk assessment. Please revise the text and figure accordingly.   
 

D 

68 

Appendix A 
Section 3.3.1 
Pages 12 to 

13 

EPA regional screening levels (RSLs) for residential soil should be used to screen surface sediment 
without modification to adjust for recreational exposures under a recreational scenario.  Some residential 
properties directly abut the river, so residential soil RSLs are not overly conservative for identifying 
sediment COPCs. Please revise the text accordingly.  As discussed in the document, for the evaluation of 
Chemicals of Concern, the residential soil levels for cancer risk are set a a risk level of 10-6 or an HI = 0.1.   
The selection of COPCs is based on risk based values and not SQLs or background concentrations. 
 
As is stated in Comment 51, a proposed process for evaluating data and decision criteria for segmenting 
the data should be provided to EPA for review upon receipt of the data. 
 

D/C 

69 

Appendix A 
Section 3.3.1 
Pages 13 to 

14 

EPA agrees with using the tap water residential screening levels with appropriate modifications as 
indicated in the document.  Comparison to values such as MCLs, National Recommended Water Quality 
Criteria and Surface Water Quality Standards may be included in the Remedial Investigation Report and 
not in the comparisons.   
 

A 

70 Appendix B 
General 

In the next draft, this appendix should focus on determining what data is available above Dundee Dam that 
is not influenced by industrial sources and how potential background areas will be identified.   The plan for 
sampling these areas and reviewing the data to identify background locations should also be described.   
 

D/C 

71 
Appendix B 

Section 4 and 
Table 4-1 

Is fish community structure a component of the background evaluation? That parameter is not listed here, 
and if it is not a component of the background evaluation, please discuss the rationale. 
 

A 

72 
Appendix B 

Section 5 
Page 8 

Microbial exposures present a very different type of risk to human health from toxic chemical exposures, 
and are beyond the authority of the CERCLA program.  As such, an evaluation of risk from exposure to 
pathogens is not part of the CERCLA risk management decision process and should not be included in the 
risk assessments for this project. 
 

D 
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73 
Appendix C 
Table 1-2 

Page 3 

a. Some of the diets shown on this table appear unreasonable. For example, the diet for largemouth bass 
is shown to include 50 percent blue crab. Largemouth bass are primarily piscivores, and although blue 
crab might be considered representative of other benthic invertebrates (e.g., aquatic insects) that may 
be consumed by immature bass, a diet of half crab is unreasonable for largemouth bass. Even if crabs 
are representative of crayfish, as stated later in this document, the consumption of substantial amounts 
of crayfish is likely seasonal and fish are expected to comprise most of the annual diet. Also, darter 
and killifish are unlikely to comprise much of the bass diet (based primarily on preferred habitats of 
each), and reducing this fraction from the current 10 percent may be appropriate. 

 
b. Table 1-2 lists the primary food (96 percent) for the great blue heron is small fish. Blue crab accounts 

for the other 4 percent. This does not accurately represent the diet of a great blue heron. There also 
should be a percentage of the diet designated as other aquatic invertebrates, aquatic insects, and to a 
lesser extent amphibians, reptiles, and small birds. 

 
d. Table 1-2 lists the spotted sandpiper diet as limited to two worms depending whether it is in 

freshwater or estuarine habitat. The diet should be expanded to include aquatic insects and small 
crustaceans. 

 

a. C 
b. D 
c. D 

74 
Appendix C 

Section 3 
Page 6 

This section will need to be updated to match the species caught during the summer 2010 sampling event. A 

75 
Appendix C 

Section 4 
Page 9 

The white perch diet percentages do not seem to match the diet percentages listed in Table 1-2.  For 
example, the text on page 9 indicates mummichogs make up 17% of the white perch diet (with 15% being 
identified as the value that will be used).  However, Table 1-2 has 7.5% listed as the diet percentage.  
Table 1-2 should be updated to match the information provided in the text. 
 

A 

76 
Appendix C 

Section 5 
Page 10 

Throughout the appendix it is mentioned that body weights will only be based upon those fish that undergo 
chemical analysis.  Please provide a rationale for this, as it seems that a better approach would be to use all 
of the fish data that was collected during the fish community surveys.  Table 5-1 also uses this approach. 
 

A 

77 
Appendix C 
Section 6.2 

Page 13 

Given that eels dwell within the sediment and feed upon benthic organisms for a large portion of their diet, 
an incidental sediment ingestion rate of greater than 5% is recommended.  Please provide adequate 
references for the incidental sediment ingestion rates. 
 

A 

78 
Appendix C 
Section 6.4 

Page 15 

The site-use factor for American eel is listed as 0.75 instead of 1.  While it is true that they do not spend 
their entire life in the Passaic River, a factor of 0.75 may be an underestimate.  For example, if they live 
for 20 years and one year is spent in the ocean traveling to their coastal river, then the site-use factor would 
be 0.95.  To be conservative, a site-use factor of 1 should be used. 
 

D 

79 
Appendix C 
Section 7.3 

Page 16 

The diet proposed for largemouth bass may need to be revised to reduce the blue crab portion of the diet 
(currently shown as 0.50). A higher allocation of fish in the diet may be more appropriate since largemouth 
bass are primarily piscivores.   
 

C 

80 
Appendix C 
Section 8.5 

Page 19 

It is mentioned in the last sentence of this section that “A sensitivity analysis will be conducted to evaluate 
varying portions of these two surrogate prey items in the sandpiper diet.” More explanation is needed with 
regard to what the results of the sensitivity analysis will do to improve the ecological risk assessment. 
What would be useful would be to evaluate what other food sources of the sandpiper diet are available 
besides the worms. Assuming the sandpiper diet is composed 100% of worms may lead to inaccurate 
conclusions in the ecological risk assessment. The surrogate diets should accurately represent what 
sandpipers in the study will be ingesting. 
 

D 

81 
Appendix C 
Section 8.6 

Page 19 

A site use factor of 0.75 is assigned to the spotted sandpiper in this section due to the seasonal use of the 
study area. It should be explained that the spotted sandpiper’s breeding range is in the study area but it 
spends the winter in Central and South America. 
 

D 
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No. Section/Title Specific Comments Key 

82 
Appendix C 
Section 9  
Page 20 

This section is titled Heron/Egret, which is inconsistent with other similar titles in this appendix. Others 
are listed as species-specific receptors, and these are assumed to be representative of other species within 
the same feeding guild. For this section, it would be more consistent for the title to be Great Blue Heron, 
and the subsequent discussion can confirm that this species is representative of herons and egrets. Or, all 
other sections can be titled with the representative feeding guild, such as Piscivorous Pelagic Fish, Benthic 
Omnivorous Fish, etc. 
 
Further, the exact ROC should be modified based on the results of the avian survey (i.e., may want to use a 
small heron, green heron, or black-crowned heron instead/in addition to the Great Blue). 
 

D 

83 
Appendix C 
Section 9.5 

Page 21 

Blue crab is assumed to be 4 percent of the great blue heron diet in the study area. It is important to 
understand the diversity of diet that herons and egrets display based on food availability. If small fish are 
not available they will feed on other items to a significant degree including crabs. The assessment may 
need to assume a higher portion of crab if sampling efforts indicate limited availability of small fish (e.g., 
mummichog). 
 

D 

84 
Appendix C 
Section 9.6 

Page 22 

Based on observations made during the forage fish sampling event, black-crowned night herons were 
observed more frequently than great blue herons on the Passaic River.  Although the great blue heron was 
previously identified as the surrogate for heron/egrets, it is recommended to include risk calculations for 
both the great blue heron and black-crowned heron in the ecological risk assessment.  This will provide 
estimates for larger herons/egrets as well as smaller herons/egrets, which may have different risks based on 
their smaller size and increased metabolic rates.  For both species, a site-use factor of 1 should be used for 
the initial calculations. 
 

D 

85 
Appendix C 
Section 11.6 

Page 28 

The site-use factor for the river otter is listed as 0.25 instead of 1.  The rationale provided for selecting 
0.25 does not seem appropriate.  The rationale indicates that river otters have a large home range (up to 19 
miles) and that they are not observed in the river system so their use of the site is low.  While these are 
important factors, the information that is missing is the proximity of the Passaic River to other river 
systems.  If there were other water bodies within a 6-19 mile radius and greenways for them to migrate 
between the different systems, then a lower use factor may be appropriate.  However, if a river otter were 
to use the Passaic River, it would likely only have the river length to migrate up and down (note that we 
have a 17.4 mile stretch of river defined as the site, which is similar to the 19 mile home range), and 
therefore would spend much more time in the river system.  A site-use factor of 0.75 should be used. 
 

D 

 



de maximis, inc.
186 Center Street

Suite 290
Clinton, NJ 08809

(908) 735-9315
(908) 735-2132 FAX

November 19, 2010

stephanie Vaughn
Remedial Project Manager
Lower Passaic River study Area RifFS
United States Environmental Protection Agency, Region 2
290 Broadway
New York, New York 10007-1866

Via Electronic Mail and Fedex

Re: Diamond Alkali Superfund Site, Lower Passaic River Study Area (LPRSA) Remedial
Investigation/Feasibility Study (RifFS) - CERCLADocket No. 02-2007-2009

Dear Ms. Vaughn:

Thiswill acknowledge receipt of your letter to me of November 5,2010. In accordance with
the requirement of your letter, this will confirm that the Cooperating Parties Group (CPG)
intends to comply with the directive comments contained in your letter issued for the risk
assessment planning documents.

However, as we have consistently stated, the CPG believes that the directive comments will
cause the risk assessment to result in unrealistic estimates that significantly overstate the risks
presented by the LPRSA. Therefore, the CPG will also follow Walter Mugdan's suggestion,
discussed during the October 5, 2010 meeting between EPA and CPG representatives, to
accompany our submission of the revised risk assessment planning documents with a
separate letter for the administrative record detailing our positions.

The CPG desires to continue working cooperatively with EPA on the risk assessment and,
therefore, does not want to invoke dispute resolution for every deliverable that is submitted
during the risk assessment process. Nor does it believe that it must invoke dispute resolution
at this time in order to preserve the right to invoke dispute resolution at a later date related to
the risk assessment (including with respect to issues arising from EPA's November 5th directive
comments). However, simply to preclude any argument that the CPG has waived its right to
invoke such dispute resolution, the CPG is invoking dispute resolution at this time pursuant to
Section XV of the RI/FSAdministrative Order on Consent. Nonetheless, the CPG would like to
discuss deferral of dispute resolution with EPA at the earliest opportunity, which it believes
would be the best option.

-----:::--

rt H. Law, PhO.
Project Coordinator

Allentown, PA • Clinton, NJ • Greensboro, GA• Knoxville, TN • San Diego, CA • Riverside, CA
Cortland, NY• Wheaton, IL• Sarasota, FL• Houston, TX· Windsor, CT • Waltham, MA

n _

t.~PAPER



Subject:        FW: Fwd: Re: EPA-CPG RARC Meetings Term Sheets

-----Original Message-----
From: Robert Law <rlaw@demaximis.com>
Date: Thu, 10 Feb 2011 17:01:34 
To: Lisa Saban<lisas@windwardenv.com>; Michael 
Barbara<mab.consulting@verizon.net>; Mike Johns<mikej@windwardenv.com>; 
WillardPotter<otto@demaximis.com>; Betsy Ruffle<BRuffle@ensr.aecom.com>
Subject: Fwd: Re: EPA-CPG RARC Meetings Term Sheets

-------- Original Message --------
Subject: Re: EPA-CPG RARC Meetings Term Sheets
From: Vaughn.Stephanie@epamail.epa.gov 
To: "Robert Law" <rlaw@demaximis.com>
CC: Olsen.Marian@epamail.epa.gov,Nace.Charles@epamail.epa.gov 

Hi Rob,

We reviewed the "term sheets" you submitted last week.  Attached is the
one related to the December 16, 2010 meeting we had to discuss the Human
Health Risk Assessment, appended with another column which includes EPA's
comments/responses.  A related Technical Memorandum is also attached.

We have only one comment on the spreadsheet you submitted summarizing the
December 14, 2010 meeting we had to discuss the Ecological Risk Assessment
and Data Usability.  As to the treatment of non-detects, we do not recall
ever stating that NDs should possibly be set to the detection limit.  We
can discuss this further if you like.  Note that EPA is developing a
recommended approach for handling NDs for dioxins and PCBs, and this
guidance may be available within the next 6 months or so.

Please let me know if you have any questions.

Thanks,
Stephanie

From:   "Robert Law" <rlaw@demaximis.com>
To:     Stephanie Vaughn/R2/USEPA/US@EPA
Cc:     "Willard Potter" <otto@demaximis.com>, "Betsy Ruffle"
<bruffle@ensr.aecom.com>, "Mike Barbara" <mab.consulting@verizon.net>,
"Lisa Saban" <LisaS@windwardenv.com>, "Mike Johns" <MikeJ@windwardenv.com>
Date:   02/02/2011 07:09 PM
Subject:        EPA-CPG RARC Meetings Term Sheets



Stephanie:

The 3rd time is a charm....
1.      I removed the P&C and draft from the HHRA term sheet; I sent
previously.
2.      Please note that the CPG will be providing the background appendix
with the CPG's resubmission of the RARC
3.      The CPG would like to schedule a meeting with you and Chuck prior
to February 17; Mike Johns, Lisa Saban and I would be attending to discuss
the review of the regional data sets that you requested.
4.      We can  discuss 2 & 3 when I see you tomorrow.
Thanks

R/
Rob

Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com 
Voice: 908-735-9315
Fax: 908-735-2132[attachment "20110202 EPA-CPG  12-14-201 ERA Meeting Term
Sheet.docx" deleted by Stephanie Vaughn/R2/USEPA/US] [attachment "20110202
EPA-CPG HHRA Mtg  12-16-2010 Term Sheet.docx" deleted by Stephanie
Vaughn/R2/USEPA/US]

Robert Law, Ph.D
de maximis, inc.
Sent from my ANDROID
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Term Sheet  

December 14, 2010 Meeting with USEPA on Ecological Risk Assessment and Data Usability 

Issue Resolution Relevant 

Comment(s) 

RARC ERA 

Using a range of 
values and 
developing 
ecological 
exposure 
parameters for 
the baseline 
ecological risk 
assessment (BERA)  

Instead of using a single set of values for the BERA, CPG and USEPA 
agree to use ranges of various parameters (e.g., exposure 
parameters) and risk estimates and to provide the scientific 
justification of why CPG chose certain parameters and why CPG did 
not chose others for a more robust risk assessment and stronger basis 
for risk management decisions. Agree to presenting the “high, 
medium and low” estimates for receptor scenarios because the actual 
condition is probably somewhere in that range. 
Agree the site survey data and the life history compilations should be 
used to develop the exposure parameters (e.g., site use factors, 
dietary preferences and percentages). USEPA agreed that this 
information will be presented in the BERA instead of the RARC. CPG 
will include USEPAs suggested exposure parameters, as well as those 
selected by CPG based on the above compilation. Agree to provide a 
BERA with a range of parameters and risk estimates since it provides 
a better document for risk management decisions. 

29, 34, 73, 
75, 76, 77, 
78, 79, 80, 
81, 83, 84, 85 

Developing 
exposure areas for 
the BERA 

Agree that identification and delineation of exposure areas will not be 
included in the revised RARC. Rather, CPG will compile information 
from all the site ecological surveys, as well as literature reviews of life 
history information, and chemical information, before developing 
exposure areas. The literature-based life history compilation could 
begin soon (first quarter 2011). 

3, 33 

Developing 
background areas 
for the BERA 

Agree to evaluate existing data (Delaware Bay to southern New 
England) from regional data sets (benthic communities, benthic 
toxicity tests, fish tissue, and sediment chemistry) to develop 
potential range of background conditions. Once CPG has compiled the 
data, a meeting will be set up with USEPA to discuss using these 
existing data for a range of background conditions. 

10, 70, 71 

Treatment of non-
detects (NDs) in 
the BERA   

USEPA stated that non-detects (NDs) should be set to detection limit 
or treated statistically using ProUCL (if this scenario occurs). Agree 
any problematic chemicals identified from the standpoint of 
detection limits will be discussed with USEPA. 

6 

Developing the 
sediment 
ingestion rate for 
the eel 

USEPA stated the comment they gave CPG may not be correct and 
CPG should evaluate the sediment ingestion rate for the eel, along 
with the other exposure parameters of all the other receptors. Agree 
to specifically evaluate the eel sediment ingestion rate and provide 
recommended sediment ingestion rate based on evaluation 

77 

Discussion of 
habitat 
characteristics 

Agreed that habitat characteristics (e.g., TOC, grain size, ammonia) 
could be discussed in various sections of the risk assessment, 
including the risk characterization section, however, the risk 
characterization section should primarily focus on risks to hazardous 

18  
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chemicals. Agree to add a new section (possibly a subsection of risk 
characterization) that could be called “discussion” that would go into 
more explanation of various factors influencing potential risk to the 
ecological receptors, in addition to hazardous chemicals. 

Developing 
chemicals of 
potential 
ecological concern 
(COPECs) 

Agree to evaluate chemicals that are detected in tissue but not in 
sediment and discuss with USEPA when determining chemicals of 
potential ecological concern (COPECs) 

63, 67 

Revised RARC 
document 

CPG to revise RARC minus the background appendix (schedule to be 
discussed with USEPA at a later date). To assist USEPA in their review, 
CPG agrees to provide context in the document for why the revised 
document is different from the previous document. The exposure 
parameter appendix will be shortened to explain the process the CPG 
will use for determining exposure parameters. The actual exposure 
parameters will be in the BERA. One example life history profile for an 
ecological receptor will be included in this appendix. Please Note: 

CPG will be sending a revised background appendix in its February  

2011 resubmittal. 

 

Data Usability Document 

Use of historical 
data in calculating 
exposure point 
concentrations 
(EPC) for risk 
assessment. 

USEPA stated that EPCs will be calculated using current (CPG) data 
only; include discussion of older data and trends in concentration in 
RAs and RI Report. 

Data 
Usability 
Document, 
first general 
comment 
and 
comments 
number 4, 5, 
7 
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Evaluation of data sets with less 
than 10 samples. 

Agree to statistically evaluate (e.g., using the 
CV) whether 95UCL or maximum 
concentration is appropriate for sample sizes 
less than 10 samples. Agree to use ProUCL and 
discuss with USEPA if there are problematic 
chemicals.   

Data Usability 
Comment 17 

Historic data sums Agree to only use historic sums where the 
individual component result is not available in 
general trend analysis (and also discuss the 
uncertainty with using these sums). These 
data will not be used in calculation of EPCs. 

Data Usability 
Comment 8a 

Sediment data depth Agree 0-6 inches should be the depth used in 
the BERA for EPC calculations. 

Data Usability 
Comment 4c 

Study area Agree the study area for the BERA should be 
of the RM 0-17.4 of the main stem and to 
head of tide for the tributaries. 

Data Usability 
Comment 6 

Data Usability Document Provide USEPA a schedule for revision of the 
data usability memo and a schedule for the 
data usability memos for other aspects of the 
RI. 

Data Usability 
Comment 1 

 



 

EPA Responses to 

CPG Summary of December 16, 2010 Meeting with EPA on Human Health Risk Assessment 

 

 Issue Resolution Relevant 
Comment(s) 

EPA Response 

 Exposure Parameter Assumptions  
1 Sediment dermal adherence factor 

for children is unrealistic due to 
supermonolayer loading on feet. i

EPA to revisit basis for child sediment 
dermal adherence factor, including 
discussing with headquarters (John 
Schaum), and adjust to account for 
supermonolayer loading.  CPG requests 
findings of EPA’s review and analysis. 

 

1, 40, 44 A revised dermal adherence factor of 0.2 mg/cm2 
may be used for children.  Please see Section 2.0 in 
the attached Technical Memorandum for more 
details. 
 

2 Assumption of entire swimmer body 
surface area in contact with sediment 
is unrealistic and not supported by 
guidance.ii

EPA to revisit basis for assumption, 
including guidance and discussing with 
headquarters (John Schaum).  CPG 
requests findings of EPA’s review and 
analysis.   

 

1,40, 44 Revised dermal contact with sediment areas may be 
used for both adults and children.  Please see Section 
3.0 of the attached Technical Memorandum for more 
details.  Please note that the full body exposure 
assumptions should still be used in assessing 
exposures while swimming. 
 

3 Use of default residential soil 
exposure assumptions for evaluating 
nearshore sediment is unrealistic.iii

Baseline HHRA to evaluate nearshore 
sediment consistent with Region 2 
approach for floodplain soils (residential 
scenario). If risks acceptable, floodplain 
study (FSP3) may not be necessary. 

 

1,40, 44 While the resolution description is acceptable, keep in 
mind that this is not the only factor that will go into 
making the decision of whether a floodplain study will 
be needed. 
 

4 Directive crab consumption rate 
based on Burger (2002) study is not 
supported.iv

EPA is working to obtain back-up on 
Burger study.  CPG requests copy of any 
back-up data obtained from Burger.   

7 EPA is still working on this. 
 
 
 

5 Status of EPA’s development of 
alternative fish consumption rates for 
consideration in baseline risk 
assessment. 

EPA to provide CPG with analysis of rates 
used in other HHRAs, published 
literature, and angler surveys, with a 
focus on Region 2.  As part of analysis, 
CPG requests that:   

7, 17c EPA is completing its analysis related to this request 
and plans to send a response the week of 2/21/11. 



• Comparability of water body to 
LPRSA be considered,  

• Consistent and balanced criteria 
be applied to verify quality and 
defensibility of methods, results, 
and analysis of all cited studies, 

• Burger’s and Tierra’s surveys be 
included  

6 Assumption that all fish and crab 
consumed by RME angler comes from 
LPRSA is not supported by survey 
results and proximity of several other 
fishable water bodies.v

EPA to review other sediment site HHRAs 
where fraction ingested (FI) of less than 1 
has been used in RME scenarios, 
including Aberjona River (Region 1), 
Sudbury River/ Nyanza (Region 1), West 
Branch of Grand Calumet River (Region 
5), and consider appropriateness for 
LPRSA baseline HHRA. CPG requests 
findings of EPA’s review and analysis. 

 

46  EPA is completing its analysis related to this request 
and plans to send a response the week of 2/21/11. 

7 Assumption of no cooking loss for 
crab is not supported by the 
literature.vi

EPA to review relevant published article 
(Zabik et al. (1992) attached). CPG 
requests findings of EPA’s review and 
analysis. 

 

48 As requested, EPA has reviewed the article published 
by Zabik, but does not find that this study supplies 
sufficient basis to change our directive of assuming no 
cooking loss for crab.  Please see Section 5.0 of  the 
attached Technical Memorandum for more details. 

 Exposure Point Concentrations  
8 Use of historical data in calculating 

exposure point concentrations (EPC) 
for risk assessment. 

EPA has agreed that EPCs will be 
calculated using current (CPG) data only; 
include discussion of older data and 
trends in concentration in RAs and RI 
Report. 

Data 
Usability 
Comment 4e 

No comment 

9 Evaluation of data sets with less than 
10 samples. 

Follow ProUCL recommendation if the 
UCL is below the maximum, and identify 
in text.  EPA and CPG to check ProUCL 
guidance for minimum sample size.vii

Data 
Usability 
Comment 17 

  

EPA generally agrees with the summary provided.  
However, note that while Pro UCL may compute UCLs 
for datasets with a minimum of 5 values, this only 
applies if they are all detected values.  The ProUCL 
guidance goes on to say that the minimum 
recommended dataset size is 8 to 10, and preferably 
greater. 

10 Use of UCL for CTE exposure point 
concentration (EPC). 

EPA to review Region 2 risk assessment 
where mean/median used for CTE 

51a EPA will review the site when it is provided.  However, 
as the 1992 Guidance Publication 9285.7-08I states: 



scenario and results discussed in 
uncertainty section (CPG to identify site). 

 

  
 
The document goes on to indicate that the average 
concentration is an upper confidence limit on the 
mean.  This supports the evaluation of both the CTE 
and RME using the UCL on the mean.   
 

11 Air pathway assessment approach. CPG to provide EPA with tiered approach 
for evaluating air pathway, including 
proposed models, in revised RARC Plan. 

41, 51c No comment 

12 Status of EPA discussion regarding 
use of modeled EPCs in risk 
assessment. 

EPA has determined that the risk 
assessments will be based on current 
data; modeled EPCs should be used in FS 
when evaluating remedial alternatives 
and cleanup goals. 

51d No comment, except that, at this point in time, EPA 
would prefer stating that modeled EPCs may be used 
in the FS. 

 Exposure Areas  
13 Identification of exposure areas. The RARC Plan will not discuss exposure 

areas for the HHRA, rather the plan will 
describe the factors to be considered in 
identifying exposure areas, including 
physical factors, access and exposure 
potential, as well as site chemistry. 

3,49,50 No comment 

14 Refinement of COPCs by exposure 
area. 

CPG to evaluate feasibility of refining 
COPCs by exposure area considering 
RAGS Part D format. 

68 This is not acceptable.  The RAGS Part D format must 
be used to represent the risks and hazards from these 
areas. 

 Dermal Risk Assessment  
15 RAGS Part E equation for organics in 

water missing from RAGS Part D 
tables. 

Use RAGS Part E equation for organic 
COPCs via dermal-water. 

1, 40, 44 No comment 

16 Approach for evaluating sediment 
COPCs without default dermal 
absorption fraction (DAF). 

Qualitatively evaluate sediment COPCs 
lacking RAGS Part E DAFs. 

47a No comment 

 Documentation  
17 Inclusion of equations in text and Present equations in both text and RAGS 1, 40, 43 No comment 



tables of RARC Plan. Part D tables. 

18 EPA (2002) reference missing from 
EPA Tech Memo. 

EPA to provide citation for missing 
reference. 

-- The reference is as follows: 
 Supplemental Guidance for Developing Soil Screening 
Levels for Superfund Sites, OSWER 9355.4-24 
December 2002.  A link to the reference can be found 
at: 
http://www.epa.gov/superfund/health/conmedia/soil
/pdfs/ssg_main.pdf . 
    

 Probabilistic Risk Assessment  
19 Use of probabilistic risk assessment 

(PRA) should not be precluded. 
EPA acknowledges that CPG has option to 
pursue PRA, as allowed by guidance, but 
is concerned about time needed for this 
type of analysis. 

9, 57 EPA notes that consistent with RAGS Part III 
Guidance, if a PRA is pursued, a work plan including 
distributions will need to be submitted to the Agency 
for review and approval. 
 

20 Use of distributions of TEFs in 
probabilistic risk assessment should 
not be precluded. 

Defer discussion on TEF distributions until 
EPA guidance on use of TEFs in HHRA for 
dioxin-like compounds is finalized, since it 
is draft and does not constitute agency 
policy. 

4 The document has now been finalized.   
The document title is:  Recommended Toxicity 
Equivalence Factors (TEFs) for Human Health Risk 
Assessments of 2,3,7,8-Tetrachlorodibenzo-p-dioxin 
and Dioxin-Like Compounds.  EPA/100/R 10/005, 
December 2010.  
 A link to the document can be found at:  
http://www.epa.gov/osa/raf/hhtefguidance/  
The document indicates on pages 15 through 22 the 
reasons why it is not appropriate to develop 
distributions for the TEFs. 
 

 

i
 As recommended by USEPA’s dermal guidance (2004) and the scientific literature (Spalt et al., 2009), the differences between the experimental site and the “site” with respect 
to sediment grain size and organic carbon properties should be evaluated to, first assess whether use of experimental study data are appropriate for the site, and to adjust if the 
AF represents supermonolayer loading.   
ii
 USEPA’s  dermal guidance (2004) and Children’s Exposure Factors Handbook (2008) recommendation for 100 percent body surface area during bathing and swimming exposure 

pertains to surface water and not sediments (Schaum, Personal Communication, 2010).  The dermal guidance also states that sediments consistently covered by water are likely 
to wash off before the individual reaches the shore.   
iii
 USEPA’s (1991) default assumptions for evaluating residential soil are based on exposures occurring in the resident’s yard and from soil-derived dust inside the home. 

Application of these assumptions to nearshore sediment, even for those residents who live next to the LPRSA, does not take into account the distribution or mixing that would 

http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssg_main.pdf�
http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssg_main.pdf�
http://www.epa.gov/osa/raf/hhtefguidance/�


occur between the river sediments and the native soils in the residential yards. Further, it does not account for climate or weather conditions that would preclude or significantly 
limit sediment contact (i.e., snow, ice, cold temperatures).   
iv
 The1999 intercept survey of Newark Bay anglers (Burger, 2002) was conducted over a four-month period (May 15 to September 15). Each angler was interviewed once.  

Consumption was determined by multiplying the number of reported meals per month by portion size (e.g., the reported number of crabs consumed per meal) by the reported 
number of months per year that anglers fish or crab (and presumably eat their catch). The assumed edible crab tissue weight of 70 grams is higher than CPG’s data for LPRSA 
muscle and hepatopancreas (average of ~45 grams) and NJDEP’s estimated muscle and hepatopancreas weight (~44 grams) (Horwitz et al., 2006).  No information was asked 
regarding parts consumed, preparation/cooking practices, or sharing. Burger’s calculated rates are highly uncertain and likely overestimated due to recall bias, incomplete data 
on disposition of crabs, and inaccurate edible tissue weight.   
v
 Little to no crabbing has been reported on the LPRSA, whereas crabbing has been reported in Newark Bay, the Raritan River, and the Arthur Kill (Burger 2002; May and Burger 

1996; Desvousges et al., 2001). Given the proximity of other more desirable sportfishing water bodies near LPRSA (e.g., Hackensack River, Hudson River, Upper Passaic River, 
Newark Bay), an FI less than 1 is warranted for fish and crab, consistent with other urban river HHRAs. 
vi
 Based on NJDEP’s angler surveys for Newark Bay and coastal New Jersey, the majority of crab consumers remove the hepatopancreas before cooking, or do not consume it 

after cooking. [Concentrations of bioaccumulative chemicals tend to be higher in the hepatopancreas relative to muscle and other crab tissues.]  Further, concentrations of 
organic contaminants (e.g., PCBs) in crab muscle that is cooked along with the hepatopancreas do not increase (Zabik et al., 1992).   
vii

 CPG has confirmed that ProUCL will calculate statistics and provide recommended UCLs on data sets with as few as 5 values. 



Technical Memorandum 
Revisions to Exposure Parameter Assumptions for the LPRSA 

Human Health Risk Assessment 
 
1.0 Introduction 
Potential exposure pathways, exposure routes, and potentially exposed receptors   under 
current and future land-use scenarios have previously been identified in the Lower Passaic 
River Study Area (LPRSA) Human Health and Ecological Risk Assessment Streamlined 2009 
Problem Formulation Document (PFD) (Windward Environmental and AECOM 2009). The 
September 10, 2010 comment letter from United State Environmental Protection Agency 
(EPA) to the Cooperating Parties Group (CPG) updated exposure pathways and receptors 
and detailed exposure assumptions to be used in the Human Health Risk Assessment 
(HHRA) for those pathways and receptors. Specific exposure parameter assumptions were 
discussed during a December 16, 2010 meeting between representatives of the EPA and the 
CPG. This memorandum provides revisions to several exposure parameters.  
 
2.0 Sediment Adherence Factor for Children 
The adherence factor previously recommended for adolescents and children was based on a 
study of children engaging in shoreline play on tidal flats as summarized in the Child-Specific 
Exposure Factors Handbook (EPA 2008). This activity most accurately reflects the anticipated 
activity of receptors along the Passaic River. However, review of the original study by Shoaf 
et al. (2005) revealed that the sediment in the study had a higher grain size than is typically 
found in the sediment from the banks of the Passaic River; 71 percent of the sediment in the 
Shoaf et al. study was characterized as medium to very coarse sand (grain size of 0.25 to 1.999 
mm). Only 0.77 percent of the total sample mass was characterized as clay or silt. In contrast, 
Passaic River sediment near the banks is typically soft, organically enriched silt, while firmer, 
coarser sediments are observed in the deeper mid-section of the river (Germano & Associates, 
Inc. 2005). Grain size data from the draft Low Resolution Coring Characterization Study 
(AECOM 2010) show that on average along the 17-mile study area more than 40 percent of 
surface sediment mass was characterized as fines (i.e., clay or silt). The adherence of sandy 
sediment as characterized in the Shoaf et al. (2005) study may not accurately reflect adherence 
of finer grain sediments. 
  
EPA (2004, 2008) also recommends adherence data from several other studies, including 
children playing indoors, at daycare, in dry soil, in wet soil, in mud, during gardening, and 
while playing soccer. The activity and conditions that most closely align with receptor 
activities along the Passaic River is children playing in wet soil. Therefore, the recommended 
adherence factor for children and adolescent receptors is 0.2 mg/cm2, and is based on the 50th 
percentile surface area weighted soil adherence data for children playing in wet soil (EPA 
2004). 
 
3.0 Exposed Surface Area for Swimmers 
The September 10, 2010 comment letter assumed that the entire body of a swimmer would be 
available for dermal exposure to both surface water and sediment. For dermal contact with 
surface water, the total body surface area is still assumed to be exposed for swimming and 
remains unchanged from the September 10, 2010 comment letter: 18,000 cm2 for adults 



(Exhibit 3-2 of EPA 2004), 14,800 cm2 for adolescents (EPA EPA 2008), and 6,600 cm2 for 
children (Exhibit 3-2 of EPA 2004). However, a swimmer’s dermal contact with sediment as 
they enter and leave the river is not likely to involve the entire body, but would be more 
similar to the exposure of a wader. Therefore, the exposed skin surface for sediment is 
assumed to be limited to the head, hands, forearms, lower legs and feet. The exposed skin 
surface area of these body parts for adults is 6,100 cm2, the average of the 50th percentile for 
males and females older than 18 years of age (EPA 1997). The exposed skin surface area for 
adolescents is 5,100 cm2, based on the weighted average surface area for males and females 
ages 7 to <19 years (EPA 2008). The exposed skin surface area for children is 2,500 cm2, based 
on the weighted average surface area for children ages 1 to <7 years (EPA 2008). 
 
4.0 Exposed Surface Area for Boaters 
Boaters get wet from the splashing of oars, rough water, or wakes made by powerboats 
(PRRA 2010). For dermal contact with sediment and surface water, the boater was previously 
assumed to wear a short-sleeved shirt, and shorts (no shoes, or open shoes); therefore, the 
exposed skin surface included the head, hands, forearms, lower legs and feet. However, the 
teenage and adult boaters that participate in sculling do typically wear shoes and have 
indicated that when splashed by water their exposure is usually limited to the hands, 
forearms, and sometimes the face (Nereid Boat Club 2010). When the surface area is limited to 
these body parts, the exposed skin surface area for adult boaters is 2,500 cm2, the average of 
the 50th percentile for males and females older than 18 years of age (EPA 1997). The exposed 
skin surface area for teenage boaters is also 2,500 cm2, based on the weighted average surface 
area for males and females ages 14 to <19 years (EPA 2008). 
  
Recreational boaters participating in canoeing or kayaking on the river could have a different 
exposure pattern from the scullers. They are assumed to go boating less frequently but may 
still have their lower legs and feet exposed. Therefore, the surface area for older child 
recreational boaters is unchanged (4,400 cm2) and based on the weighted average surface area 
of head, hands, forearms, lower legs, and feet for children ages 7 to <14 years (EPA 2008). 
 
5.0 Cooking Loss in Crabs 
A cooking loss factor accounts for the amount of contaminant in tissue that is lost during the 
cooking process and not consumed by the receptor. Cooking loss for crabs was assumed to be 
0 percent for all contaminants under the reasonable maximum exposure (RME) and central 
tendency exposure (CTE) scenarios. A study published by Zabik et al. (1992), entitled “Effect 
of Preparation and Cooking on Contaminant Distributions in Crustaceans: PCBs in Blue 
Crab,” has been reviewed. The study showed that boiling or steaming reduced PCB 
concentrations by greater than 20 percent in tissue, and that the cooking water contained 
about 80 percent of the PCBs that were lost from the crabs. Thus, most of the PCBs lost from 
the crabs could still be consumed if the cooking water is used to prepare soups, sauces, pasta, 
etc. Potential cooking loss assuming discarding the cooking water may be discussed in the 
uncertainty section of the risk assessment, but a cooking loss of 0 percent should still be 
assumed for the RME and CTE scenarios in the risk assessment. 
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Technical Memorandum 

Fish and Crab Consumption Rates 

for the LPRSA Human Health Risk Assessment 

 

1.0 Summary of the Issue 

 
Fish and crab ingestion rates are needed to develop a human health risk assessment that 
characterizes the risk posed to individuals who consume contaminated fish and crabs in the 17.4 
miles of the Lower Passaic River Study Area (LPRSA), which is a tributary of the Newark Bay 
Estuary, in the New York/New Jersey Harbor Estuary.  This document presents a detailed 
evaluation of LPRSA-pertinent angler and creel surveys to identify ingestion rates for the Lower 
Passaic River.  The analysis provides a weight-of-evidence approach for evaluating consumption 
for the reasonably maximum exposure (RME).  The RME is the highest exposure reasonably 
expected to occur at a site under both current and future uses (EPA 1989) and is consistent with 
the goals of the Superfund program to design remedies that are protective of all individuals who 
may be exposed at a site (55 FR 8710, March 8, 1990).  U.S. Environmental Protection Agency 
(EPA) Superfund risk assessment guidance requires the evaluation of completed exposure 
pathways under current and future conditions (EPA 1989).   
 
The Cooperating Parties Group (CPG1) proposed using a fish consumption rate of 1.8 g/day for 
the Lower Passaic River, taken from an angler and creel survey conducted in the lower six miles 
of the LPRSA described in Ray et al. (2007b) and Urban et al. (2009). This fish consumption rate 
was calculated by including a large majority of anglers (54 of 61 anglers) who stated that they 
did not consume the fish they caught and thus had zero fish consumption from the Lower Passaic 
River (Ray et al. 2007b). Anglers with zero fish consumption are not exposed through a fish 
consumption pathway and cannot be considered as part of the RME for individuals who may be 
exposed. Therefore, they should not have been included in the calculation of a fish ingestion rate 
for the RME individual.  Fish consumption rates from Ray et al. (2007b) that are based only on 
anglers who consume fish from the Lower Passaic River are 23.95 g/day (maximum estimated 
using probabilistic calculations) and 28 g/day (the actual reported maximum). These two values 
are comparable to the 26 g/day consumption rate for anglers recommended in EPA's Exposure 
Factors Handbook (EPA 1997) (errata at www.epa.gov/ncea/pdfs/efh/addendum-table.pdf ), 
which Urban et al. (2009) rejected because “use of the default values would clearly inflate actual 
fish consumption” in the Lower Passaic River. 
 
However, the workplan for the survey described in Ray et al. (2007b) was submitted to EPA for 
review and was not approved, because it was inconsistent with EPA guidance in planning, 

                                                           
1
 The CPG is a group of potentially responsible parties who signed an agreement with EPA to implement a remedial 

investigation and feasibility study for the LPRSA, under EPA oversight. 
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implementation and analysis.  Therefore, the survey and its results may not be used in the 
LPRSA risk assessment without caveat.  This technical memorandum considers all other relevant 
angler and creel surveys in order to develop fish and crab ingestion rates for the LPRSA. 
 
1.1.  Relevant Guidance 

 
The 1992 Exposure Assessment Guidelines issued by EPA, defines exposure as contact between 
a chemical, physical, or biological agent and a target (e.g., exposed individual) [EPA 1992].  
Based on this definition, this evaluation of fish consumption surveys will include consumption 
patterns only among anglers reporting consumption of fish and/or crabs.  Non-consumers will 
not be further evaluated since the fish ingestion exposure pathway is not complete.   
 
This approach of evaluating only fish consumers is consistent with the Risk Assessment 
Guidance for Superfund (RAGS) – Part A (EPA 1989) that defines the RME as the maximum 
exposure that is reasonably expected to occur under baseline conditions and is not a worst-case 
exposure scenario.  This approach is reaffirmed in the National Oil and Hazardous Substances 
Pollution Contingency Plan (55 FR 8710, March 8, 1990) which clarified that only potential 
exposures that are likely to occur are included in the RME evaluation.  RAGS Part A guidance 
(EPA 1989) further indicates that current and future exposures are evaluated in the absence of 
Institutional Controls such as the health advisories for fish and crab consumption that are in 
effect on the Lower Passaic River. 
 
RAGS Part A recommends the following procedures for calculating a contact rate. “Contact rate 
reflects the amount of contaminated medium contacted per unit time or event.  If statistical data 
are available for a contact rate, use the 95th percentile value for this variable” (EPA 1989, p.6-
22). Consistent with this recommendation, in those cases where fish ingestion rate data are 
available and supportive of statistical calculations, the 95th percentile is used in the calculation 
and is noted in the text.  
 
In accordance with the Superfund 1991 Standard Default Exposure Assumptions guidance, the 
fish pathway should be evaluated when there is access to a contaminated water body large 
enough to produce a consistent supply of edible-sized fish over the anticipated exposure period 
(EPA 1991). This criterion has been met for the Lower Passaic River.  EPA also provides 
guidance recommending the use of default exposure assumptions to reduce unwarranted 
variability in the exposure assumptions used by Regional Superfund staff to characterize 
exposures to human populations in the baseline risk assessment (EPA 1991).  Further, the 
guidance was developed to encourage a consistent approach to assessing exposures where there 
is lack of site-specific data or consensus on which parameter value to choose, given a range of 
possibilities (EPA 1991). 
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Based on these guidance documents, this analysis evaluates the number of anglers reporting fish 
consumption in the available surveys, variability in fish ingestion rates across surveys, and 
consistency with fish ingestion rates used by Region 2 in Records of Decision since 1991.  The 
analysis also provides information regarding application of a Fraction Ingested value equal to 
one. 

 

2.0 Published Studies 

 

Fish and crab consumption surveys relevant to the 17.4-mile area of the LPRSA were identified 
based on the criteria outlined in EPA’s 2000 Ambient Water Quality Guidance (EPA 2000).  The 
analysis is organized by the following data sources: 
 

(1) use of local data;  
(2) use of data reflecting similar geography/population groups;  
(3) use of data from national surveys; and  
(4) use of EPA’s default intake rates. 

 
1.  Local Data.  One survey was identified in the lower six miles of the Passaic River (Ray et 

al., 2007a,b).  A survey of the entire 17.4-mile study area was not found based on a literature 
review conducted for this document.     

 
2. Geographic Areas/Population Groups.  Three surveys were identified in the Newark Bay 

Estuary and the New York Bay Estuary, which are the watersheds encompassing the 17.4-
mile LPRSA.   Additional surveys in New Jersey were identified including surveys in 
Barnegat Bay and the 1993 New Jersey Statewide survey.  The surveys listed below share 
similar geography, population groups and climatic conditions, and include: 
 

• Newark Bay Complex including Newark Bay, tidal portions of the Hackensack 
River, Passaic River, Arthur Kill, and Kill van Kull (Burger 2002; May and 
Burger 1996).   

 

• 1993 New Jersey Household Fish Consumption Study conducted by the Center 
for the Public Interest Polling (CPIP) and the New Jersey Marine Sciences 
Consortium (NJMSC) (1993) and an intercept survey conducted in Barnegat Bay 
(Burger et al. 1998).    

 
• New York Statewide Angler survey, a statewide mail survey of New York State 

anglers, with applicability to the New York Bay, conducted in 1991 (Connelly et 
al. 1992).  The survey data was obtained by EPA and analyzed based on type of 
water body, flowing vs. still water, single waterbody vs. multiple waterbodies, the 
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climate, fishing regulations, and the availability of desired fish species.  This 
analysis was presented in the externally peer-reviewed Human Health Risk 
Assessment for the Hudson River (TAMS 2000).   

 
3. National Surveys.  The 1997 Exposure Factors Handbook (EPA 1997) identified a national 

survey (EPA 1996) that provides daily average per capita fish consumption estimates based 
on the combined USDA 1989, 1990, and 1991 Continuing Survey of Food Intakes by 
Individuals (CSFII).   

 
4. National Default Fish Ingestion Rates.  Recommended fish ingestion rates are available in 

the following EPA guidance: 
 

• 1997 Exposure Factors Handbook (EPA 1997)  
• 1991 Standard Default Exposure Factors for Superfund (EPA 1991)  

• Office of Water Methodology for Deriving Ambient Water Quality Criteria (EPA 
2000).  

 

2.1  Survey Evaluation 

 

a.  Number of Survey Individuals 
 
Number of individuals reporting fish consumption for the surveys described above was compiled 
and illustrated in Figure 1.      



July 25, 2011 

5 
 

 

Figure 1.  Number of Anglers Responding to Surveys Indicating Fish Consumption 

 
 
As indicated in Figure 1, the one local survey conducted by Ray et al. (2007b) had 7 reported 
consumers and the lowest number of fish consumers of all of surveys analyzed.  Table 6 in Ray 
et al. (2007b) reported that only 11% of those surveyed reported consuming fish (i.e., 7 out of 61 
anglers surveyed). The small number of consumers limits further statistical analyses in that it 
would result in a large variance around the estimated ingestion rate.  Therefore, in accordance 
with EPA guidance (EPA 1992), the small number of consumers and the minimal consumer-
specific data provided by Ray et al. (2007b), limit evaluation of the consumption rate to the 
maximum reported consumption rate of 28 grams/day, which will be used in further evaluations 
of the data.   
 
The remaining surveys indicate a range of individuals reporting consumption of fish and/or 
crabs.  Larger numbers of individuals reporting fish consumption provide a more robust dataset 
that can be used to represent the upper percentile consumption rate. 
 

b.  Survey Methodology Review Process 
 
Funding and methodological review procedures for the surveys identified in Section 2.0 vary.   
All of the papers provided below were published in the peer-reviewed literature or by EPA 
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following an external review process. Following is a summary of the review process and 
considerations. 
 
The survey methodology for the angler and creel survey conducted in the lower six miles of the 
LPRSA, described in Ray et al. (2007b), was reviewed by an expert panel (Finley et al. 2003, 
Kinnell et al. 2007).  The survey results were analyzed using a statistical methodology described 
in a paper published in peer reviewed literature (Ray et al. 2007a,b).  However, the work plan for 
this survey was submitted to EPA for review and specifically disapproved as not being consistent 
with EPA guidance.  In addition, EPA and New Jersey Department of Environmental Protection 
(NJDEP) reviewed the data reported in Ray et al. (2007b) and identified several concerns with 
use of the survey data for the LPRSA human health risk assessment (Mugdan 2010, Buchanan 
2010).  
 
Surveys in the Newark Bay Complex were conducted by Rutgers University, including the 
Environmental and Occupational Health Sciences Institute, and NJDEP.  Within each of these 
organizations, procedures exist for detailed reviews of proposed surveys and research before 
grants are submitted for funding (L. Lurig personal communication with M. Olsen 2011).  Upon 
submission, grants are further evaluated by the funding Agencies listed in the published report: 
EPA Region 2; NJDEP Division of Science and Research; the Consortium for Risk Evaluation 
and Stakeholder Participation through the Department of Energy (DOE) Cooperative Agreement 
and the National Institutes of Environmental Health Sciences.  Each organization has established 
review procedures prior to awarding grants.  They include evaluation of budgets and timelines, 
scientific merit, and whether the grant rules, regulations and guidance are met.  Upon funding of 
grants, typically reports are submitted to the funding Agency and reviewed by the Agency 
scientists for compliance with the approved grant.  Finally, the survey methodologies and results 
were published in peer reviewed literature (Burger 2002, May and Burger 1996). 
 
The New Jersey Statewide Survey of Fish Consumption was conducted in 1993 by the Center for 
Public Interest Polling (CPIP), Eagleton Institute of Politics, Rutgers, the State University of 
New Jersey and the New Jersey Marine Sciences Consortium (NJMSC) for the New Jersey 
Department of Environmental Protection and Energy.  The grant followed State review 
procedures. 
 
The 1991 New York State Angler survey was conducted under grants from the National Oceanic 
and Atmospheric Administration, Office of Sea Grant, U.S. Department of Commerce under 
Grant #NA90AA-D-SG078 to the New York Sea Grant Institute.   This research underwent 
Cornell University reviews before submission to the grant agency and also underwent review by 
the Department of Commerce. 
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The 1997 Exposure Factors Handbook (EPA 1997) was reviewed internally by Agency 
scientists, made publicly available and then submitted for external review by EPA’s Science 
Advisory Board.  In addition, the Office of Water Methodology for Deriving Ambient Water 
Quality Criteria (EPA 2000) was submitted for public review and appropriate regulatory review.  
The 1991 Standard Default Exposure Factors for Superfund (EPA 1991) was also reviewed 
within the Agency (J. Dinan, EPA, personal communication with M. Olsen, 4/13/2011).     
 

c.   Ingestion Rate for Fish Among Consuming Anglers 
 
The fish ingestion rates used in this analysis were obtained from the individual reports described 
above.  Figure 2 provides an array of mean and high-end ingestion rates from each study, where 
available.  For one study, Connelly et al. (1992), the value shown as a mean in the figure is 
actually the 50th percentile.  “High-end” ingestion rates are (1) 95th percentiles, in cases where 
the number could be estimated or was provided, (2) other high percentiles, where the 95th 
percentile could not be calculated, or (3) a maximum value, as in the case of the limited data 
provided in the Ray et al. (2007b) survey. 
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Figure 2.  Fish Ingestion Rates for Specific Surveys 

 
 
Based on the low response rate from the Ray et al. survey (2007b), the rate reported in Figure 2 
represents the maximum reported ingestion rate. Ray et al. (2007b) stated that 2 of the 7 anglers 
consumed more than 20 g/day, with a maximum rate of 28 g/day. An average ingestion rate or 
other statistics (e.g., specific percentiles) for the 7 consumers could not be determined from the 
summary of data provided in the paper.  
 
The Burger (2002) study in the Newark Bay Complex of New Jersey presents percentile 
distributions of consumption patterns (in Figure 2 of the paper).  For people who only fished, 
approximately 7 percent of all respondents and 11.7 percent of “consumers only” ate more than 
4,200 g/month. Thus, the high-end fish ingestion rate for fish consumers is estimated to be 4,200 
g/month or 56.6 g/day, assuming fish are consumed 4.92 months of the year, per Table 2 of the 
paper. For fish consumers, this high-end value falls at approximately the 88th percentile; specific 
percentiles above this (e.g., the 90th or 95th percentiles) would be somewhere above 56.6 g/day, 
but cannot be estimated from the graph with certainty since the specific maximum fish ingestion 
rate is not shown (all three distributions shown in the figure have an upper bound of 40,000 
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g/month).  The mean fish ingestion rate is 22 g/day, based on data provided in Table 2 of the 
paper (mean yearly consumption of self-caught fish is 8,120 g). 
 
The May and Burger (1996) study in New Jersey’s Arthur Kill, Raritan Bay, and the New Jersey 
shore, and the Burger et al. (1998) study in New Jersey’s Barnegat Bay, present the mean 
number of times fish were eaten per month and mean serving sizes, each with their standard 
errors. The means were multiplied to estimate the mean fish ingestion rates for each area. Some 
individuals in these studies reported not eating the fish. It is not known whether the non-
consumers were included in the presented summary statistics. Some respondents reported 
freezing fish to eat during the winter. Mean fish ingestion rates from these studies ranged from 
42 to 52 g/day, assuming fish consumption 12 months/year. Upper percentile statistics for fish 
ingestion could not be estimated with accuracy from the data presented in the papers (i.e., 
without information about the shapes of the distributions or the degree of independence). 
 
The 1993 New Jersey Household Fish Consumption Study involved interviews with a random 
probability sample of 1,000 New Jersey residents 18 years of age and older and was conducted 
between October 26 and November 20, 1993 (CPIP and NJMSC 1993). There were 225 anglers 
among those interviewed, 168 of whom reported eating fish in the past 7 days. These individuals 
ate an average of 4.81 pounds/year (or 6 g/day) of fish recreationally caught in New Jersey. 
Upper percentile statistics could not be calculated from the data presented. The data are based on 
extrapolation from a one-week period in the fall and the study notes that consumption of 
recreationally caught fish may vary significantly according to both seasonal and annual 
preferences and availability. While upper-percentile data are not available, the analysis indicates 
that the average consumption rate of 6 g/day for anglers consuming New Jersey recreationally 
caught fish is comparable to the 50th percentile from the New York statewide survey of 4 g/day 
(Connelly et al. 1992). 
 
The Human Health Risk Assessment for the Hudson River (TAMS 2000, Table 3-1) summarized 
fish ingestion rate percentile values for the 1991 New York angler survey (Connelly et al. 1992), 
a statewide mail survey that included over 1,000 New York anglers who caught and consumed 
fish in 1991. The 50th percentile fish ingestion rate was 4.0 g/day and the 90th percentile was 31.9 
g/day. This survey was also conducted to determine anglers’ awareness and knowledge of fish 
advisories. About 85% of anglers were aware of fish consumption advisories, and almost half 
reported that they would eat more sport-caught fish if there were no problems with contaminants. 
 
In the 1997 Exposure Factors Handbook, EPA’s recommended mean and 95th percentile fish 
ingestion rates for recreational freshwater anglers are 8 g/day and 26 g/day (EPA 1997 and 
associated errata sheet). These are based on mailed questionnaire surveys of licensed fishermen 
in Michigan, Maine, and New York (Ebert et al. 1993; West et al. 1989, 1993; Connelly et al. 
1992) and based on a survey involving mailed questionnaires, a diary study, and periodic 
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telephone interviews (Connelly et al. 1996) near Lake Ontario in New York. Similar to the 
Lower Passaic River, the fish ingestion rates from these studies reflect a situation in which fish 
consumption is advised against for certain water bodies and species and for certain human 
groups (Connelly et al. 1996). 
 
A closer examination of the Exposure Factors Handbook (EFH) revealed that the recommended 
mean and 95th percentile for the Lake Ontario study (Connelly et al., 1996) included some non-
consumers and discussions with the EFH author confirmed this finding.  A recalculation 
performed for this technical memo resulted in mean and upper percentile values for consuming 
recreational freshwater anglers of 10.5 g/day and 29.1 g/day, derived by averaging the 
consumers-only values from the three populations surveyed in the studies. 
 

• Maine (Ebert et al. 1993) data used in the defaults included non-consumers, but 
consumer-only percentiles for this survey are shown in Table 10-64 of the EFH. The 95th 
percentile fish ingestion rate for consuming anglers is 26 g/day. 
 

• Lake Ontario, New York (Connelly et al. 1996) data used in the defaults included 16 
percent of anglers who ate no sport caught fish. When non-consumers are excluded from 
the distribution, the 95th percentile fish ingestion rate for consumers is 22.3 g/day. Over 
95% of the participants were aware of the New York State fish consumption advisories, 
and 32% indicated that they would eat more fish if there were no advisories. 
 

• Michigan data (West et al. 1989, 1993) used in the defaults included consumers only. The 
96th percentile fish ingestion rate for consumers is 39 g/day. 
 

EPA’s Office of Water identified 17.5 g/day as the average consumption among sport fishers 
based on averages in the studies reviewed. An upper percentile value for sport fishers is not 
provided. EPA’s Office of Water also recommends a default of 142.4 g/day for subsistence 
fishers, which falls within the range of averages for this group (EPA 2000). 
 
Thus, as presented in Figure 2, the average fish ingestion rates from the surveys examined range 
from 4 to 142 g/day, and the available high-end estimates of fish ingestion range from 
approximately 22 to 57 g/day.  
 
Several factors were considered in the identification of the appropriate fish ingestion rate for use 
in the LPRSA baseline human health risk assessment: watershed in which the survey was 
conducted, diversity of survey methods, and consistency with local surveys from which high-end 
values were not available. Of the surveys identified, only the 1997 EFH (EPA 1997), Burger 
(2002) and Connelly et al. (1992) contain enough information to calculate statistical distributions 
for the ingestion rates.  Only the Burger (2002) and Connelly et al. (1992) (as analyzed and 
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applied in the externally peer-reviewed Human Health Risk Assessment for the Hudson River in 
TAMS 2000) included data from the New York/New Jersey Harbor Estuary, which encompasses 
the tidal portion of the Lower Passaic River.  Therefore, the fish ingestion rate for the Lower 
Passaic River RME adult angler (44 g/d) is calculated by averaging the high end estimates from 
Burger (2002) (57 g/d) and Connelly et al. (1992) (32 g/d).  For the CTE value, the average of 
the mean of 22 g/day from Burger (2002) and the 50th percentile value of 4 g/day from Connelly 
et al. (1992) is used (CTE = 13 g/d). 
 
From Figure 2, a comparisons of mean fish ingestion rates from other coastal areas of New 
Jersey (NJ Arthur Kill at 51 g/d, NJ Raritan Bay at 44 g/d and NJ Barnegat Bay at 52 g/d) 
indicate that the estimated mean rates in these NJ coastal areas tend to be higher than those found 
in surveys from other geographic areas (i.e., Maine at 6 g/d, Michigan at 15 g/d and NJ-wide at 6 
g/d).  While the data presented in the other NJ surveys do not provide the information necessary 
to calculate high end fish ingestion estimates, those surveys present means that indicate that NJ 
coastal fish ingestion rates tend to be higher than those from other parts of the country.  
Therefore, we conclude that the fish ingestion rate of 44 grams/day does not overestimate the 
ingestion rate for the Lower Passaic River. 
 

d.  Crab Ingestion Rate Among Consuming Anglers 
 
Two studies provided data on crab consumption (Burger 2002; Burger et al. 1998) and consistent 
with the recommendations in RAGS Part A (EPA 1989), a crab consumption rate was calculated 
at the 90th percentile since the 95th percentile was not available. In Burger (2002), for people who 
only crabbed, approximately 4 percent of all respondents (6.3 percent of “consumers only”) ate 
more than 4,200 g/month. Similarly, about 15 percent of all respondents (23 percent of 
“consumers only”) ate more than 1,400 g/month. Excluding the non-consumers, the 90th 
percentile crab ingestion rate for crab consumers is estimated to be 3,590 g/month, or 32 g/day 
(assuming crabs are consumed 3.3 months of the year, per Table 2 of the paper). The mean crab 
ingestion rate is 16 g/day, based on data provided in Table 2 of the Burger (2002) paper 
(assuming that 5,760 g/year is consumed during 3.3 months of the year). This mean crab 
ingestion rate is consistent with the mean value of 16.6 g/day from Barnegat Bay (Burger et al. 
1998).  Burger et al. 1998 did not report enough information to support statistical calculations of 
high end ingestion rates.  Other studies in this area reported crab consumption but an ingestion 
rate could not be calculated based on the information presented (Burger et al. 1999 and Kirk-
Pflugh et al. 1999).  
 

3.0 Consistency with Region 2 Decisions 

 
Figure 3 provides a comparison of the fish ingestion rates used in EPA Region 2 decisions since 
1991 (see Appendix A for the list of Superfund Sites for which the decisions were made).  As 
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noted in the Figure (in red), several decisions included consideration of fish ingestion rates by 
Native American Nations found in Massena, New York that were based on a site-specific survey 
of this population conducted by the New York State Department of Health in 1995 (NYSDOH 
1995).  This survey yielded an ingestion rate of 142 grams/day at the 90th percentile, which 
represents a subsistence fishing level.  No evidence of subsistence fishing has been observed in 
the LPRSA.  Averaging the other ingestion rates, in the absence of the ingestion rates for the 
Massena sites, yields an RME ingestion rate of 27.4 grams/day.  The RME fish ingestion rate 
identified for the LPRSA (44 g/day) is higher than the average but within the range of ingestion 
rates used in EPA Region 2 decisions since 1991.   
 
Figure 3.  Summary of Region 2 Fish Ingestion Rates Since 1991. 

 
 

4.0 Fraction Ingested 

 
The CPG recommended applying a Fraction Ingested (FI) rate of < 1 for the Lower Passaic River 
Study Area.  RAGS – Part A includes a term Fraction Ingested that is defined as “Fraction 
ingested from contaminated source (unitless)” (EPA 1989, p. 6-46).  The guidance in the 
document does not specifically address application of this factor for fish consumption, but rather, 
on page 6-47, describes the application of this factor to adjust for ingestion rates for vegetables 
or other produce or ingestion of meat, eggs, and dairy products.  The evaluation of various risk 
assessments conducted within Region 2 indicates the assessments were consistent with the 
overall directives on fish ingestion recommendations provided on page 6-43 that states 
“Residents near major commercial or recreational fisheries or shell fisheries are likely to ingest 
larger quantities of locally caught fish and shellfish than inland residents.”  Further, the fish 
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ingestion rate focuses only on the contaminated source; a fraction ingested term would apply 
only if other sources of fish were included. 
 
Consistent with the recommendations in RAGS Part A (EPA 1989), use of an FI less than one is 
not appropriate, because of the following: 

 
• The Lower Passaic River has adequate quantity and quality of fish and crabs to support 

the estimated level of ingestion of fish and crabs for the RME individual, both currently 
(as found in the fish community survey conducted by the CPG in 2010 [Windward 
2011]) and in the future;  
 

• The Lower Passaic River is in a densely populated urban area, with access to the river for 
fishing and crabbing through parks, boat docks, publicly-accessible parking lots abutting 
the river and residences on the river banks.  Therefore,  

 
o Anglers have ample opportunities to return to areas where they have successfully 

caught fish or crab, especially adolescents or lower income families, who have  
limited means of transportation;  

o Workers have the opportunity to fish and/or crab during the work day or on their 
way to and from work; 

o There are so many municipalities along the Lower Passaic River that there is the 
potential that individuals may move within the 17-mile study area, and yet 
continue to fish and crab, and consume fish/crabs from the Lower Passaic River. 

 
• Many municipalities and counties along the Lower Passaic River have published master 

plans that call for the expansion and improvement of parks and open space along the 
Lower Passaic River that, if implemented, will make the area more amenable to fishing 
and crabbing (City of Newark 2010, City of Newark et al. 2004, Clarke et al. 2004, 
Clarke et al. 1999, Heyer et al. 2003, Heyer et al. 2002, Borough of Rutherford et al. 
2007).  As noted in EPA’s Land Use in the CERCLA Remedy Selection Process (EPA 
1995), comprehensive community master plans are a valuable source of information in 
determining reasonably anticipated future use for future risk scenarios.   

 
Based on the various lines of evidence, a FI of 1 will be applied in the LPRSA human health risk 
assessment.   
 

5.0  Conclusion 

 
As shown in the discussion above, the RME fish ingestion rate of 44 grams per day and CTE fish 
ingestion rate of 13 g/day, as well as an RME crab ingestion rate of 32 grams per day and CTE 
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crab ingestion rate of 16 grams per day, are justified for use in the LPRSA human health risk 
assessment, because of the following reasons. 

 

• The fish ingestion rate is based on the only two published surveys conducted in the New 
York/New Jersey Harbor estuary with enough information to calculate statistical 
distributions of ingestion rates.  Those surveys use different sampling methods (i.e., 
intercept and licensed angler survey), yet result in comparable consumption rates.  They 
also represent large angling populations from coastal New York and New Jersey 
watersheds. 
 

• The fish ingestion rate is consistent with rates calculated from other surveys conducted 
within EPA Region 2 and nationally.   
 

• The fish ingestion rate is consistent with rates used in various EPA decisions within 
Region 2 at sites with sediment contamination where fish ingestion was considered. 
 

• The fish rate is consistent with ingestion rates at other large river bodies in Region 2 
where more areas may be accessible for angling, which is anticipated under the future 
improvements to parks and open space along the Lower Passaic River. 
 

• The crab ingestion rate is based on the only published survey conducted in the New 
York/New Jersey Harbor estuary with enough information to calculate statistical 
distributions of crab ingestion rates.  The mean crab ingestion rate is consistent with the 
mean rate reported in another published survey conducted in the watershed that did not 
provide enough information to calculate high end ingestion rates. 
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Appendix A 

List of Superfund Sites and Associated Waterbody 

Used in Evaluation of Fish Ingestion Rates 

 
 

Year of 
Record of 
Decision 

Site Name EPA ID Number Waterbody 

1990 King of Prussia NJD980505341 Great Egg Harbor River 

1990 General Motors 
(Central Foundry 
Division) 
GM Massena 

NYD091972554 St. Lawrence and Raquette Rivers 

1993 Reynolds Metal 
Company 

NYD002245967 St. Lawrence River 

1994 Fried Industries NJD041828906 Raritan River 

1995 Alcoa (Removal 
Action) 

NYD980506232 Grasse River 

2000 Horseshoe Road NJD980663678 Raritan River 

2001 Crown Vantage NJN000204492 Delaware River 

2002 Hudson River PCBs NJ980763841 Hudson River 

2002 Liberty Industrial NYD000337295 Massapequa Creek and Ponds 

2002 Brookhaven National 
Laboratory 

NJD00337295 Peconic River 

2005 Li Tungsten NYD986882660 Glen Cove Creek 

2005 Welsbach & General 
Gas Mantle (Camden 
Radiation) 

NJD986620995 Newton Creek and Delaware River 

2008 Mercury Refining NYD00048148175 Unnamed Tributary  and Patroon 
Creek and I-90 Pond 

2010 Onondaga Lake NYD986913580 Onondaga Lake 
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1.0   Introduction 

On July 11, 2011, USEPA Region 2 (Region 2) issued comments on the Lower Passaic River Study 
Area (LPRSA) Cooperating Parties Group’s (CPG) Revised Risk Analysis and Risk Characterization 
(RARC) Plan submitted to the Agency on February 10, 2011.  The comments were followed by a 
Technical Memorandum prepared by Region 2 entitled, “Fish and Crab Consumption Rates for the 
LPRSA Human Health Risk Assessment” dated July 21, 2011.  The July 21 Technical Memorandum 
was replaced by an updated version dated July 25, 2011, which included previously omitted 
information.  On July 25, 2011, the CPG invoked dispute resolution pursuant to the Administrative 
Order on Consent (AOC), because of significant concerns regarding the comments and directives 
contained in Region 2’s July 11, 2011 comments and the July 25 Technical Memorandum.   

This Position Paper identifies nine specific issues that comprise the basis of CPG’s dispute with 
Region 2’s July 2011 comments pertaining to the human health risk assessment (HHRA).  These nine 
issues were identified in AECOM’s August 2, 2011 summary of the primary HHRA dispute resolution 
issues.  For each issue, the basis of the dispute is presented, followed by a discussion of CPG’s 
alternative position.  The issues addressed in this Position Paper are as follows: 

1. Directive to evaluate only one set of exposure assumptions representing a hypothetical future 
scenario  

2. Stipulated language, as well as re-wording or deletion of approved Problem Formulation 
Document (PFD) language, that inaccurately portrays current conditions and land uses 

3. Stipulated language regarding the impact of future land use changes on future exposures 

4. Fish and crab consumption rates and the fraction ingested (FI) assumption of 1 

5. Retraction of earlier agreement with CPG to discuss cooking loss options 

6. Approach for evaluating exposure to sediment by residents 

7. Deletion of references to pathogenic contamination 

8. Directive to remove all statements attributing EPA as the source of directed exposure 
scenarios and parameter assumptions as well as language that provided the technical basis 
for alternative positions 

9. Deletion of statements supporting consideration of site-specific data 

For purposes of focusing the dispute resolution, the nine HHRA issues have been identified as 
Technical or Policy issues.  Technical issues relate to the conduct of the baseline risk assessment 
and have potentially significant implications for risk calculations and outcomes.  Policy issues relate to 
matters of principle or strategy, but do not necessarily have a direct bearing on the outcome of risk 
calculations.  Issues 1 through 6 are identified as technical issues, while issues 7, 8 and 9 are 
identified as policy issues.    
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2.0   Discussion of HHRA Dispute Resolution Issues 

Issue #1 - Directive to evaluate only one set of exposure assumptions 
representing a hypothetical future scenario (Comments 100, 102, 105, 
130) 

Basis of Dispute 

The goal of a human health risk assessment performed in support of CERCLA remedial investigations 
is to assist in the evaluation of the need for measures to reduce or eliminate exposures to hazardous 
substances at a given site in order to protect public health.  This is accomplished by considering the 
range of activities and conditions at a given site that could result in exposure, and their implications for 
human health. The National Contingency Plan (NCP) requires, and USEPA guidance (USEPA, 1989) 
directs, that the human health risk assessment process present a description of exposures as they are 
occurring under current conditions at the site, with consideration of an individual or group reasonably 
expected to experience the highest levels of repeated exposure over an extended duration (e.g., 30 
years). In addition to evaluating current conditions, the analysis is also to consider conditions at the 
site, such as human activities and land use that would be expected to change in the future, and 
describe how those changes would influence estimates of current exposures. 

Region 2’s July 11, 2011 directives do not allow the LPRSA HHRA to include a description and 
analysis of exposures in the LPRSA (the Site) that are reflective of current conditions. The Region 2 
directives limit analysis to a hypothetical future condition.  Additionally, Region 2 is requiring the 
application of assumptions that are not a reasonable reflection of activities at the Site.  Incorporation 
of Region 2’s directives results in an incomplete and unreasonable depiction of the risks to human 
health associated with conditions at the Site.  Region 2’s directed exposure scenarios and associated 
assumptions for the baseline HHRA reflect a hypothetical restored river when institutional controls 
have been removed, parks and open spaces improved and expanded, public access increased, and 
aesthetic improvements made.  This hypothetical future scenario represents only part of the Risk 
Assessment Conceptual Site Model (CSM), in that current conditions and exposures are not 
considered.  Region 2’s approach is not consistent with the NCP, USEPA’s Directive regarding the 
role of the baseline risk assessment (USEPA 1991) in Superfund remedy decision-making, and Risk 
Assessment Guidance for Superfund (RAGS) (USEPA 1989).   

As stated in USEPA’s Office of Solid Waste and Emergency Response (OSWER) 1991 Directive, 
Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions: 

The 1990 National Contingency Plan (NCP) (55 Federal Register 8665-8865 (March 8, 1990)) 
calls for a site-specific baseline risk assessment to be conducted, as appropriate, as part of 
the remedial investigation (Section 300.430(d)(1)).  Specifically, the NCP states that the 
baseline risk assessment should "characterize the current and potential threats to human 
health and the environment that may be posed by contaminants migrating to groundwater or 
surface water, releasing to air, leaching through soil, remaining in the soil, and 
bioaccumulating in the food chain" (Section 300.430(d)(4)).  The primary purpose of the 
baseline risk assessment is to provide risk managers with an understanding of the actual and 
potential risks to human health and the environment posed by the site and any uncertainties 
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associated with the assessment. This information may be useful in determining whether a 
current or potential threat to human health or the environment exists that warrants remedial 
action. [p. 2]  

USEPA’s risk assessment guidance (RAGS; USEPA 1989) states that risk management decisions at 
Superfund sites should be based on consideration of current and future conditions: 

“Current exposure estimates are used to determine whether a threat exists based on existing 
exposure conditions at the site.  Future exposure estimates are used to provide decision-
makers with an understanding of potential future exposures and threats and include a 
qualitative estimate of the likelihood of such exposures occurring.”  [p. 1-6] 

“Actions at Superfund sites should be based on an estimate of the reasonable maximum 
exposure (RME) expected to occur under both current and future land use conditions.” [p. 6-4] 

In its July 11, 2011 comments (Comment 100), Region 2 is directing CPG to replace RARC language 
that attributes this incomplete approach to Region 2 directive (below in italics) with language stating 
that it is “in accordance with USEPA guidance” and cite RAGS (USEPA 1989).  

“As stated in USEPA’s September 10, 2010 comments, the scenarios and exposure 
parameter assumptions are intended to capture exposures under a future site condition, when 
parks and open spaces have been improved and expanded or developed at sites currently 
under other uses.”  

Region 2’s revised language is not accurate and misconstrues the intent of RAGS, as well as the 
NCP, in that “current threats to human health” will not be fully or accurately represented.   

Region 2’s prescriptive selection of assumptions that reflect a hypothetical future site condition and its 
directive to limit the baseline HHRA to only those assumptions will result in an inaccurate and 
incomplete risk assessment outcome.  As an example, the prescribed exposure frequencies for 
activities with the potential for direct contact with surface water and sediment (e.g., swimming, wading, 
boating, fishing, crabbing) are based on the assumption that local plans for future waterfront 
redevelopment and revitalization will result in greater usage and more access locations.  As stated in 
Comment 105, “While the general usage types of the river may remain the same in the future, the 
usage frequency and number of access locations should increase over time based on these plans.  
This increased usage is taken into account in the exposure parameters discussed in Section 3.3.5.”  
[Note: the section reference should be 3.3.4; Section 3.3.5 addresses Exposure Point 
Concentrations.]  As reflected in this comment, the prescribed exposure parameters are not 
representative of current conditions, but rather future conditions after proposed park improvements 
are implemented.  Consequently, the approach prescribed by Region 2 will result in an inaccurate 
overestimate of current baseline risk at the LPRSA. 

Region 2 has also directed the use of language that is internally inconsistent and results in 
unnecessary confusion.  Comment 130 stipulates the following language be used in the discussion of 
Sediment and Surface Water Exposure Frequencies, “The exposure frequencies for the angler, 
swimmer, wader and boater reflect both current conditions on the river, as well as future conditions 
after shoreline improvements laid out in the municipal master plans are carried out” (emphasis 
added).  It is not possible for one set of exposure frequencies to reflect both current and potential 
future conditions when they are acknowledged to not be the same.  Such an approach is confusing 
and misleading.  It is more logical, accurate and straightforward to acknowledge that the stipulated 
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exposure frequencies are based on anticipated future site conditions, and as such, their use in 
assessing exposures associated with current conditions will result in an overestimate of current 
baseline risk.  However, Region 2 has directed that language acknowledging this overestimation be 
struck from the RARC Plan (Comment 102).  Many of Region 2’s directives, such as the stipulated 
language above and the deletion of text noting that the future-use only approach will lead to 
overestimates of current exposure, do not result in the “more balanced discussion” that Region 2 
asserts (Comment 2); rather, it will lead to an overly conservative and unrealistic estimate of current 
risks.  Further, Region 2 has not presented a reasoned analysis of the site-specific circumstances that 
justify use of its prescribed approach that is inconsistent with guidance. 

Alternative Position 

CPG recommends an alternative position consistent with the NCP and USEPA guidance, which will 
result in a more complete and accurate baseline human health risk assessment (HHRA), and support 
the development, evaluation, and selection of appropriate response alternatives.  CPG recommends 
that the exposure scenarios and assumptions include a set of assumptions that reflect current 
conditions, in addition to assumptions used to reflect potential future conditions.  To streamline this 
approach, the “current use” evaluation could be targeted at only the scenarios and pathways where 
there is clearly a difference between current and foreseeable future site conditions, such as the 
recreational scenarios involving contact with sediment and surface water.  For scenarios that are not 
likely to change in the future, the assumptions can be designated for use in evaluating 
“Current/Future” scenarios.  This approach will provide risk managers with a more complete 
understanding of “current and potential threats to human health,” and allow for more informed 
remedial decision-making.  Given the complexity of the LPRSA and the potential cost implications for 
site remediation, it is critical that decision-makers, as well as the public, have a complete and 
transparent assessment of the full range of potential site risks. 

Issue #2 - Stipulated language, as well as re-wording or deletion of approved 
Problem Formulation Document language, that inaccurately portrays 
current conditions and land uses (Comments 4, 11, 83, 84, 86, 87, 89, 92) 

Basis of Dispute 

There are a number of instances where language stipulated by Region 2 changes or deletes, 
language taken directly from the approved Problem Formulation Document (PFD) (Windward/AECOM 
2009).   Further, much of this change results in an inaccurate portrayal of current conditions and land 
uses along the river.  For example, in Comments 83, 86, and 87, Region 2 has revised language from 
the approved PFD to state that land use transitions to commercial, residential and recreational near 
RM 4.  This is not an accurate depiction of current land use along the lower stretches of the LPRSA.  
Based on the CPG’s 2010 habitat survey and NJDEP’s 2007 land use mapping, adjacent land use is 
currently industrial/commercial and infrastructure (e.g., rail), with some open /green space up to ~RM 
6-7.  One multi-family development located on the east side at ~RM 5.3 is separated from the river by 
fencing, bulkhead and rip-rapped shoreline.   

Region 2 has deleted language from the approved PFD that describes the limited access to the river 
from much of the shoreline in RM 6-10.  This is a key feature of the western shoreline in the middle 
river segment that should be acknowledged in the RARC plan.  Region 2’s stipulated language 
regarding recreational uses of the river does not acknowledge conditions that limit direct access to or 
contact with the river, such as bulkheads, vertical drops to water, rail/infrastructure, highway, and 
fencing.  These current conditions, which are present along the lower 7 miles and much of the western 
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riverbank, significantly limit the potential for direct contact with sediments and surface water in these 
areas.  Region 2 has also stipulated language that conveys greater recreational usage of the river 
than is currently occurring; such usage is not supported with specific examples or evidence.  In 
Comment 11, Region 2 has directed inclusion of the following language, the river “is now increasingly 
used for recreational activities such as boating, fishing and crabbing as parks and boat ramps are 
actively being restored or newly established.”   To state that the LPRSA is increasingly used for 
crabbing is not supported by a 2000-01 creel/angler survey of the river, which intercepted seven 
consuming anglers and no consumers of LPRSA crab.  During that year-long survey, only five anglers 
reported catching crab; four reported not keeping the crabs and one reported using them for bait (Ray 
et al. 2007b).  In addition, NJDEP has issued warnings advising crabbers not to harvest or consume 
blue claw crab from the Newark Bay Complex, including the LPRSA.  Similarly, Region 2’s assertion 
that the LPRSA is increasingly used for recreational boating (other than sculling/rowing) also has not 
been supported.   While some interest in improving current boat launches has been expressed, 
pleasure boating continues to be limited due to numerous bridges, many with low clearance, and 
limited public boat ramps, with some in disrepair.   

In the revised NCP rulemaking (55 Federal Register, March 8, 1990), USEPA clarified their policy 
regarding the exposure assessment process, and specifically that “exposure assumptions should 
result in an overall exposure estimate that is conservative but within a realistic range of exposures.”  
USEPA goes on to clarify the definition of “reasonable maximum such that only potential exposures 
that are likely to occur will be included in the assessment of exposures” (55 Federal Register 8709-
8711, March 8, 1990). CPG does not believe that the exposure assessment process followed by 
Region 2, including the identification of realistic exposures and assumptions under current site 
conditions, is consistent with the intent of the NCP. 

Alternative Position 

CPG recommends an alternative position that will result in a more accurate and complete 
characterization of current conditions at the LPRSA in the primary risk planning document.  CPG 
recommends that language from the approved PFD describing current conditions be re-instated in the 
RARC Plan, since it still provides an accurate depiction of the study area.  Unless Region 2 can 
support its statements, such as the increased crabbing and boating activity on the river, and transition 
to residential land uses at RM 4, CPG also recommends that language describing current adjoining 
land uses and recreational uses of the river be revised to accurately reflect current actual conditions.  
Any language describing potential future land use and conditions along the LPR should be supported 
by specific examples or references, as discussed below. 

Issue #3 - Stipulated language regarding the impact of potential future land 
use changes on future exposures (Comments 4, 13, 77, 81, 88, 91, 94, 
104, 105, 128) 

Basis of Dispute 

Region 2 has stipulated language that is speculative and, in some cases, misleading regarding the 
potential impact of future potential land use changes on future exposures.  For example, Region 2’s 
stipulated revisions to the “Swimmer” receptor include the following speculative statements:  “the 
expansion and improvement of parks along the river will lead to higher exposure in the future” 
(Comment 105) and “future conditions are expected to provide greater access to and be more 
conducive to swimming” (Comments 104 and 128).  These statements do not take into account 
important factors that impact the likelihood of swimming, including access, riverbank type, adjoining 
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land and waterway use, as well as ongoing pathogenic contamination and debris; these factors that 
will not be addressed by park restoration.   

None of the municipal plans cited by Region 2 discuss improvements related to swimming areas, 
beaches, or related bathing amenities.   Based on a review of available plans cited by Region 2, as 
well as others that are publically available, none discuss plans for enhancing beach or swimming 
facilities along the river.  The primary objective of the redevelopment plans in relation to the LPRSA is 
to improve or increase walkway, bikeway, boat launch, and green space, as well as aesthetics, for the 
benefit of local residents.  Some waterfront redevelopment plans (e.g., Newark and Harrison) call for 
amenities such as marinas, floating boat docks, water taxis, esplanade and plaza space, as well as 
commercial, retail, and mixed use properties.   It would be more accurate to state that a number of 
municipal plans developed by communities along the LPRSA call for redevelopment and restoration of 
green space and park land along the river which, provided they come to fruition, may lead to 
increased recreational opportunities, such as walking or biking next to the river, and boating.  
Attachment A summarizes available planning documents and statements relating to redevelopment 
and restoration along the LPRSA. 

Region 2 has directed that, at the end of this statement, ”The LPRSA is a large and complex sediment 
site, and current site conditions reflect its long industrial history and urban setting” the following phrase 
be added, “in the future, most of the river is increasingly expected to be used for recreational 
activities” (Comment 77).  This addition is vague and speculative, and does not provide the necessary 
context to characterize potential exposures associated with different types of recreational activities 
that could occur in the future.  As previously noted, physical constraints in parts of the LPRSA, many 
of which are not expected to change in the foreseeable future, impact the types of recreational 
activities that could occur.  These constraints, including lack of public access, steep, bulkheaded 
and/or rip-rapped riverbanks, adjacent industrial and urbanized land and waterway uses, as well as 
ongoing pathogenic contamination and debris, preclude or significantly limit the likelihood that 
recreational activities with a high potential for water contact, such as swimming and wading, will occur 
regularly in parts of the LPRSA.  Similarly, new language stating that “greater access to the river and 
improved ecological habitat” (Comments 13, 91, 94) will be an outcome of future waterfront 
redevelopment needs proper context.  For the redeveloped recreational and mixed use space planned 
along parts of the lower six miles, hardened shorelines are expected to remain, largely precluding any 
direct contact with sediment or surface water.  Descriptive information and context that allows for 
accurate characterization of the types and locations of potential future exposures is lacking in the text 
provided by Region 2. Region 2 has also not provided adequate justification for the future use 
scenarios and site conditions.  As part of the process of characterizing potentially exposed 
populations, RAGS (USEPA 1989) states:  

“Determine if any activities associated with a current land use are likely to be different under 
an alternate future land use.” [p. 6-6] and,  

“Support the selection of any alternate land use with a logical, reasonable argument in the 
exposure assessment chapter of the risk assessment report.  Also include a qualitative 
statement of the likelihood of the future land use occurring.” [p. 6-6]   

Region 2’s language does not include any discussion of the likelihood of or timeframe for 
implementation of various redevelopment and restoration activities identified in the municipal 
redevelopment plans cited in several comments (13, 81, 91, 94, 105).  Given that the directed 
exposure scenarios and assumptions are based on potential future conditions, these factors should be 
considered in the exposure assessment section of the RARC Plan, as recommended by guidance.  
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For example, projected timeframes and funding status (i.e., which plans are currently funded and 
restoration activities are underway, and which are contingent upon funding that is not yet 
appropriated) should be addressed to provide perspective on the likelihood of the restoration activities 
occurring.   

Region 2 has also deleted a statement that provides for the opportunity to amend exposure 
assumptions in the RARC Plan, with approval from USEPA, pending identification of additional 
exposure information in the future.  CPG believes it is appropriate to retain this flexibility in the RARC 
Plan; it is consistent with risk assessment planning guidance and the concept of a "living" CSM that 
was put forth in the approved PFD.  

Alternative Position 

CPG recommends that discussion of future site conditions and scenarios explicitly consider specific 
initiatives and waterfront features included in local redevelopment and restoration plans, including the 
likelihood, funding status, and timeframe for implementation.  This characterization should be 
performed for each of the three segments of the river, since different municipalities abut the river in 
each segment.  The documentation provided in Attachment A provides a foundation for this analysis. 
The outcome of this analysis should be discussed in a new section of the exposure assessment of the 
RARC Plan dedicated to “characterization of future site conditions.”  CPG believes that this type of 
logical, reasoned discussion would eliminate the need for speculative language and promote more 
accurate characterization of the types of exposure scenarios that can be anticipated in the 
foreseeable future throughout the LPRSA.  CPG also recommends that the statement allowing for 
future amendment of assumptions pending identification of new exposure information in the future be 
retained. 

Issue #4 - Fish and crab consumption rates and assumption of FI of 1 
(Comments 110b, 110d, 111, 113, 114 and Technical Memorandum Fish 
and Crab Consumption Rates for the LPRSA Human Health Risk 
Assessment, EPA, July 25, 2011) 

Basis of Dispute 

Region 2’s July 11, 2011 comments and July 25 Technical Memorandum provide new fish and crab 
consumption rates and fraction ingested (FI) value for use in the baseline HHRA for the LPRSA.  The 
stipulated ingestion rates and FI value of 1 are not supported by Region 2’s Technical Memorandum 
and are not reasonable surrogates for the LPRSA baseline HHRA.  Several statements in the 
Technical Memorandum are inaccurate or incomplete, and the “weight of evidence” process used by 
Region 2 to evaluate the studies cited is neither objective nor sound.   The criteria used by Region 2 to 
evaluate its selected studies and sources were deficient, in that key factors relevant for evaluating the 
adequacy of studies for the primary objective (i.e., to develop long-term fish and crab consumption 
rates for use in HHRA), were not addressed or even considered.  

The EPA-CPG Term Sheet documenting the December 16, 2010 EPA-CPG meeting on HHRA issues 
shows agreement that Region 2 would apply a consistent and balanced set of criteria to the studies 
under consideration, including the Burger and Tierra studies.  Region 2’s July 25 Technical 
Memorandum does not adequately address this agreement.  Region 2’s Technical Memorandum 
does not provide a thorough and consistent analysis of each of the studies cited using clear and 
balanced review criteria, including their quality, suitability for deriving long-term consumption rates, 
and relevance to and representation of site-specific conditions.  While published studies of other water 



AECOM  Environment 

 
 September 2011 

8

bodies or populations may be appropriate sources of surrogate consumption rates, it is critical that 
they be carefully evaluated to determine whether they are well-designed for the intended purpose and 
sufficiently representative and relevant for estimating site-specific consumption patterns.   In making 
this determination, factors such as study design, hypotheses being tested, number of individuals 
interviewed within the survey, rates of consumption, and populations studied should be considered 
(USEPA 2004).  Region 2’s analysis was also received five months later than promised in Region 2’s 
February 10, 2011 response to the Term Sheet.  This delay, coupled with Region 2’s simultaneous 
submission of directive comments on the revised RARC Plan, has resulted in the loss of an 
opportunity for meaningful dialogue between Region 2 and CPG on this important topic in advance of 
the comment process.   

A number of studies have been compiled and considered for their relevance and appropriateness as 
the basis for consumption estimates for the LPRSA.  Region 2’s Technical Memorandum does not, 
however, discuss the quality of the data generated by the studies or their applicability to the LPRSA 
and the purpose at hand.  This is an important issue because study results can be substantially 
impacted by the ways in which the studies are conducted and the purposes for which they are 
designed.  Thus, while some of the studies discussed by Region 2 may have been well-designed for 
the purposes for which they were intended, this does not necessarily mean that they were well-
designed for the purpose of estimating long-term consumption rates for individuals who fish or crab in 
the LPRSA.   In fact, USEPA’s Exposure Factors Handbook guidance (USEPA 1997) clearly states 
that “the type of survey used, its design and any weighting factors used in estimating consumption 
should be considered when interpreting survey data for exposure assessment purposes” [p. 10-1].  
Region’s 2 Technical Memorandum does not adequately consider these issues in the analysis of the 
studies included. 

The Burger (2002) survey, which was selected by Region 2 as one of two surveys to provide the basis 
for developing the fish consumption rate and the sole basis of the crab consumption rate, was not 
designed to serve as a definitive study of fish and crab consumption rates1 .  The primary focus of the 
study was to collect information about sociological reasons for angling and general patterns of fishing 
behavior and consumption.  As such, key pieces of information needed for accurate risk assessment 
were not collected.  For example, information regarding species, parts consumed, preparation or 
cooking practices, and sharing was not collected.  In addition, anglers were intercepted once during 
the warm weather period and asked to recall the number of self-caught fish or crab meals per month 
they consume, portion size, and the number of months of the year they go fishing or crabbing (Burger 
2002).  Based on the responses obtained during this one intercept, the data were summarized and 
averages of monthly consumption of fish and crab meals and number of months per year of fishing 
and crabbing were calculated.  The accuracy and reliability of one-time recall data for estimating long-
term consumption rates is known to be uncertain (USEPA 1997), yet, this uncertainty is not 
recognized by Region 2.  Further, recall survey methods tend to bias consumption rates high, 
especially for more avid anglers and longer recall periods (USEPA 1998; Connelly and Brown 1995; 
Chu et al. 1992; Fisher et al. 1991).  The description of the survey method and spatiotemporal 
sampling frame is also not sufficient to assess its statistical rigor.  Based on the limited description of 
the survey methodology provided, it appears that the sampling plan was not based on valid probability 
sampling, which attempts to survey an accurate representation of the larger population, but rather 

                                                      

1   It should be noted that Burger (2002) is not discussed at all in the detailed analysis of fish consumption studies 
presented in USEPA’s draft 2009 version of the EFH (USEPA, 2009a). 
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convenience sampling, which includes individuals who are most readily accessed to fill out the survey 
but cannot be generalized to the larger population. 

In addition, Region 2’s fish consumption rates are based only on the limited summary information that 
is provided in the published paper. In April, 2010, the CPG submitted a request to Dr. Burger for any 
supporting data from her 1999 angler survey of the Newark Bay Complex, including but not limited to 
actual study data, survey work plan, survey form, specific locations on the Passaic River that were 
surveyed, completed individual surveys, as well as any other backup information or summary report 
that was generated.  On August 20, 2010, Dr. Burger noted that her survey did not specifically sample 
the Passaic River area, as she was mainly interested in Newark Bay itself (Burger 2010).  Dr. Burger 
stated that she usually does not keep materials from studies done so long ago, and that it was unlikely 
that original forms would be available, although she indicated that she would check.  She noted that at 
the time of the survey, no one showed any interest in the original data, and it is standard procedure to 
keep data only for 3-5 years after a study is completed (Burger 2010).  Thus, the only available 
information upon which Region 2 could base its fish consumption estimates are very limited summary 
statistics and bar graphs for the entire population surveyed and unverified assumptions about how 
those data should be applied in estimating long-term consumption rates. 

Region 2 also selected the 1991 New York Angler Survey (Connelly et al. 1992) as the other source of 
consumption rates for the LPRSA.  This study was used by Region 2 for the development of fish 
consumption rates for the Hudson River baseline HHRA.  There are a number of concerns with using 
the Connelly et al. (1992) dataset as the basis of consumption rates for the LPRSA, including the 
representativeness to the LPRSA of the data for the target population and the water bodies fished.  
This study was a mail survey of licensed New York state anglers conducted by Nancy Connelly and 
colleagues from Cornell University.  This study focused on angling and consumption behavior as it 
related to fish consumption advisories.  Using the study results, Region 2 estimated consumption 
rates using a "standard" assumed meal size rather than actual harvest or meal size data.  There are 
other issues (including recall bias) associated with the Connelly et al. (1992) data, not least of which is 
Region 2’s statement that it is representative of the New York-New Jersey Harbor anglers (New York 
state is quite different from the NY-NJ harbor area and the LPRSA, as indicated by a comparison of 
the different demographics of these two target populations).    

In the July 25 Technical Memorandum, Region 2 also dismissed the one source of site-specific data 
on fish and crab consumption in the Lower Passaic River (Tierra’s 2000-01 Creel Angler Survey 
(CAS) of RM 1-7 of the LPRSA).  Region 2’s reasons for dismissing this year-long survey are not 
justified.  The first reason given, lack of Region 2’s approval of the work plan, is not justified given that 
neither of the two studies used by Region 2 to derive the new RME fish consumption rate of 44 g/day 
followed a Region 2-approved work plan.   Moreover, Region 2’s rationale that the Burger (2002) and 
Connelly et al. (1992) studies were reviewed by their respective funding sources does not provide any 
increased confidence that the study was well designed for the purpose for which Region 2 is using it 
or that its results are of a higher quality than the Tierra CAS.  It also does not provide any indication 
that those data are relevant and appropriate for deriving consumption rates for use in the LPRSA 
baseline HHRA.     

The second reason given, that the number of consuming anglers intercepted was too small for 
meaningful statistics, is not sound.  First, it does not reflect the large amount of effort expended over a 
full year to capture LPR anglers.  Second, it shows a lack of understanding regarding a probability 
sample, which is statistically designed to capture a sample of the target population, and through use of 
sampling weights, calculate consumption statistics for the full target population.  As discussed in Ray 
et al. (2007b), once the sampling weights have been properly calculated and applied, the size of the 
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consuming angler population in RM 1-7 is estimated to be 34, not 7.  The Tierra CAS underwent peer 
review that included thorough vetting of the survey design and data analysis methods (Finley et al. 
2003). To address Region 2’s stated concerns and any questions regarding the Tierra CAS, CPG has 
offered to meet with Region 2 to discuss the design and data analysis methods; however, this offer 
has been declined.  The results of this survey remain the best source of currently available data for 
estimating site-specific consumption rates for anglers using the LPRSA.  Using the data analysis 
methodology described in Ray et al. (2007a,b), and in accordance with USEPA guidance (1997, 
1998), valid and defensible consumption rates can be derived from the survey data.   For the 
population of consuming anglers, the calculated upper bound and mean fish consumption rates are 17 
g/day and 4.7 g/day, respectively.   These rates, and not the maximum of 28 g/day cited by Region 2, 
should be used in the comparison with consumer-only rates taken from the other surveys presented in 
Region 2’s Technical Memorandum. 

Region 2’s statement that assuming a fraction ingested (FI) of 1 is consistent with recommendations 
in guidance is not accurate.  RAGS guidance (USEPA 1989; Exhibit 6-17) clearly states that the 
decision to use a FI of less than 1 for the fish ingestion exposure pathway should take into account 
local angler usage patterns and water body characteristics.  It is not appropriate to base an FI of 1 
simply on a species’ presence in a water body (e.g., blue crab), if other factors limit angling activity.  
While crabs are present in the LPRSA, crabbing is an infrequent occurrence.  Tierra’s 2000-01 CAS 
intercepted only five people who reported catching crabs.  Of those five, four reported not keeping 
them.  The fifth reported not keeping crabs on one trip, using them as bait on another trip, and did not 
specify their disposition for the third trip.  These results contrast with Burger’s 1999 survey of Newark 
Bay Complex, including the Arthur Kill, where 110 crab consumers were reportedly intercepted over a 
four-month period (Burger 2002).  Given that both water bodies have the same crab advisory (Do Not 
Catch, Do Not Eat), it is reasonable to conclude that the disparity in level of crabbing activity between 
the two water bodies is due to differences in site setting and water body characteristics that make the 
LPRSA a less desirable crabbing destination.  It is appropriate and consistent with guidance to use a 
FI value less than 1 to account for this disparity in crabbing activity at the LPRSA.   

A detailed critique of Region 2’s Technical Memorandum is provided in Attachment B, which clarifies 
inaccuracies and flaws in Region 2’s statements and analysis. 

Alternative Position 

CPG recommends that the fish and crab ingestion rates be based on a site-specific CAS to be 
conducted for the entire LPRSA2.   In the interim, CPG recommends a range of consumption rates be 
evaluated for both fish and crab, such as the following: 

 17.5 g/day → fish/shellfish consumption rate used by USEPA and NJDEP to derive water 
quality criteria protective of the general public, as well as the average sport angler (USEPA 
2000).  The 17.5 g/day rate is based on per capita intake of freshwater and estuarine finfish 
and shellfish by the general population and represents the 90th percentile of the 1994-96 
USDA CSFII Survey (Continuing Survey of Food Intakes by Individuals).  As it is considered a 
national default intake rate, it would fall under the "fourth preference" in the hierarchy of 
options presented in Region 2’s July 25 Technical Memorandum, which is taken from 

                                                      

2 CPG recommends that survey data which will be generated in 2011-12 from a new CAS of the entire 17.4 mile 
study area be used in developing new study area-wide consumption rates for use in the baseline HHRA.   
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USEPA’s Methodology for Deriving Ambient Water Quality Criteria for the Protection of 
Human Health (USEPA 2000). 

 7.5 g/day → “One meal per month” consumption rate used at other sediment sites to provide 
risk information to the public and decision-makers on potential risks associated with 
consumption of various types of recreationally caught fish/crabs.  This type of approach has 
been used in other sediment site HHRAs where remediation is expected to take decades 
before advisories can be relaxed to provide a range of risk information for consideration in 
remedial decision-making (e.g., Lower Duwamish Waterway). 

These rates provide reasonable policy alternatives to deriving rates based on studies that are not 
relevant or appropriate for estimating long-term consumption of fish and crabs from the LPRSA, and 
can be used for the RME and CTE scenarios.  As a point of comparison, they are similar to the site-
specific upper bound and mean fish consumption rates of 17 g/day and 4.7 g/day, respectively, for 
consuming anglers based on Tierra’s 2000-01 CAS.    

CPG also recommends that a FI value less than 1 be used for both the fish and crab ingestion 
scenarios.  For the RME crabber, a FI value of 0.5 is recommended.  This is considered very 
conservative, based on the documented minimal usage of the Study Area by anglers for crabbing.  A 
FI value of 0.5 assumes that half of the crab consumed comes from outside of the LPRSA.  This 
approach is supported by precedent at several other large sediment sites, including the Aberjona 
River and Sudbury River in Massachusetts, the Kalamazoo River in Michigan, and the West Branch of 
the Grand Calumet River in Indiana.  At each of these sites, a FI value of 0.5 was used for the RME 
recreational angler fish consumption scenario, based on the fact that other desirable fishing locations 
were located within close proximity to the sites.  A FI value of 0.25 is recommended for the CTE 
scenario, which is one-half of the RME FI value. The use of a CTE value that is one-half of the RME 
value is consistent with Region 2’s approach for a number of other exposure parameters.   

The use of a FI value less than 1 should be considered for the fish ingestion scenarios pending the 
results of the Study Area-wide CAS.  Given the close proximity of several other desirable fishable 
water bodies in the immediate proximity of the LPRSA, it is likely that recreational anglers who fish at 
the LPRSA obtain a sizable portion of their catch outside of the Study Area.  The CAS questionnaire 
has been designed to collect specific data on the amount of angling that occurs outside of the Study 
Area. 

Issue #5 - Retraction of earlier agreement to discuss cooking loss options with 
CPG (Comments 112, 114, 115, 135) 

Basis of Dispute 

Region 2 has deleted language previously offered in its September 10, 2010 comments on the draft 
RARC Plan that allowed for discussions on cooking loss factors:  CPG questions why Region 2 has 
retracted its offer to discuss cooking loss factors that was provided in the November 5, 2010 
comments (Comment No. 48): “While the RME values specified are directive, EPA is willing to discuss 
the CTE values.”  The rationale for this change in position is not justified, and deprives CPG of an 
opportunity for meaningful technical exchange with Region 2 on this topic.     

Alternative Position 

The CPG would like to engage Region 2 on this topic as originally planned. 
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Issue #6 - Approach for evaluating exposure to sediment by residents 
(Comments 109, 118, 131) 

Basis of Dispute 

Region 2 has stipulated an approach for evaluating a resident’s exposure to river sediment that is 
unrealistic: “For the resident receptor’s exposure to sediment, the USEPA default exposure frequency 
for residential soil is used, because surface soil in some yards adjacent to the river may consist of 
sediment deposited by flooding of the Passaic River, particularly for the homes that abut the east bank 
of the river above RM 10 (but also elsewhere along the river)“ (Comment 131).  Region 2’s justification 
for the assumption that residents are exposed to river sediment on a year-round basis at a rate 
consistent with residential backyard soil and indoor dust is implausible and will significantly 
overestimate potential sediment risk to residents.   

River sediments that may be present in backyards due to past flooding could comprise only a fraction 
of the native soil in residents’ backyards.  Some accounting for mixing needs to be made to avoid 
overestimating the sediment-derived exposure concentration.  To further assume that river sediment 
is contacted every day of the year at equivalent indoor and outdoor concentrations is flawed.  Physical 
factors, such as climate or weather conditions that would preclude or significantly limit sediment 
contact (i.e., ice, cold temperatures) are not acknowledged, which is inconsistent with RAGS (USEPA 
1989).   The technical concerns were documented in CPG’s February 10, 2011 Position Paper that 
accompanied the Revised RARC Plan submittal to Region 2.  Region 2’s comments and revised text 
do not address CPG’s concerns. 

In addition, the stipulated revisions delete important points relating to CPG’s concerns about the 
directed approach, which is that the applicability of residential soil ingestion rates and a fraction 
ingested value of 1 is overly conservative, and does not take into account mixing that occurs between 
the river sediments and the native soil in the yard. 

Alternative Position 

CPG recommends that the concentrations of sediment-related constituents of potential concern 
(COPCs) in residential backyards be estimated by taking into account dilution from mixing with the 
native soil.  This could be accomplished through site-specific modeling or a simple dilution factor that 
accounts for the fraction of river sediment likely present in the yard.  Region 2’s residential exposure 
scenario could still be used to provide a highly conservative assessment of this potential exposure 
pathway, including Region 2’s unrealistic assumption that the resident’s exposure to backyard soil 
occurs year-round via incidental ingestion of outdoor soil and indoor dust of outdoor soil origin.  The 
CPG’s alternative position of adjusting the exposure point concentrations to be more representative of 
river sediment in yards allows for a measure of realism to be incorporated into what is otherwise a 
purely hypothetical scenario.   

Issue #7 - Deletion of references to pathogenic contamination (Comments 3, 
90, 104, 128, 150) 

Basis of Dispute 

Region 2 has deleted text regarding pathogenic contamination from the discussion of swimming in the 
exposure assessment and from the discussion of background risk characterization in the uncertainty 
section.  In the discussion of factors that limit swimming at the LPRSA, references to the presence of 
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pathogenic contamination, and the urban setting of the river, including lack of public beaches, have 
been deleted.  Region 2 has added text describing the State of New Jersey’s surface water 
classifications, including that swimming is a designated use of the freshwater portion of the river (RM 
8-17.4) where the water has a classification of freshwater 2 non-trout and saline-estuarine 2 (FW2-
NT/SE2) (Comments 81 and 104).  Waters with a classification of primary contact recreation include 
uses such as swimming and other activities that potentially involve total body immersion and/or 
incidental water exposure.  To provide balance and necessary context, there should also be 
acknowledgement that this stretch of the river frequently does not achieve the bacterial standard 
designated as safe for swimming.  Based on a preliminary evaluation of publically available monitoring 
data for RM 8-17.4, there have been numerous occasions when the bacterial water quality standards 
for swimming have not been met (see Attachment C).  It is misleading to state that swimming is a 
designated use when the river frequently does not achieve the state bacterial standard considered 
safe for swimming.    

Region 2’s rationale for deleting references to pathogenic contamination is that “individuals visiting the 
river will not know what levels of pathogens are present when deciding when or how long they will 
wade or swim.”  While it is likely that individuals visiting the LPRSA may not know specific levels of 
pathogens in the water, they are likely aware of the high potential for pathogenic contamination, due 
to the urbanized nature of the water way and visible combined sewer overflows (CSOs).  Further, the 
swimming and wading exposure frequencies directed by Region 2, particularly for adolescents, are 
too high to be realistic for even a reasonable maximum exposure at a compromised water body, such 
as the LPRSA.  Water quality, including pathogenic contamination, is an important baseline condition 
that should be acknowledged in the exposure assessment, as it factors into individuals’ recreational 
site choice decisions.  Region 2’s deletions of all references to pathogenic contamination remove 
relevant context and result in an incomplete depiction of the site setting. 

Region 2 has also deleted reference to pathogens and non-HSL chemicals from CSOs and 
stormwater overflows (SWOs) from the discussion of background risks associated with other sources 
in the study area, and states “there are no data to support such an analysis” (Comment 150).  
However, data are available to provide a qualitative, if not quantitative, understanding of background 
risks associated with these other stressors.  In fact, the presence of significant pathogen risks in the 
LPRSA has been documented in past studies (Donovan et al. 2008a,b).  Considerable pathogen data 
for LPRSA surface water exist, including samples collected between 2003 and 2009 at three to six 
locations in the LPRSA and analyzed for bacterial indicators, including fecal coliforms and enterococci 
(see Attachment C).  As part of the CPG’s Low Resolution Coring program, several sediment samples 
were also analyzed for pathogens.  In addition to conducting risk assessments for recreational 
exposure to pathogens, USEPA has also developed draft guidance for conducting microbial risk 
assessments (USEPA 2009b).  Thus, the methods and data are available to conduct a risk analysis of 
pathogens, which are a key component of background risks in the LPRSA under both current and 
foreseeable future site conditions. 

Region 2 has also deleted the following statement that CPG was previously directed to add (Comment 
No. 58 of Region 2’s September 10, 2010 comments), ”It should be noted that regulation of pathogens 
from CSOs and SWOs is outside of the Superfund program; these risks are addressed by separate 
legislative mandates, such as the Clean Water Act” (Comment 150).  It is inconsistent for Region 2 to 
establish a non-CERCLA objective of "fishable/swimmable" and then deny CPG the opportunity to 
characterize and calculate risks due to pathogens, which are the primary risk driver for swimmers, 
based on the rationale that pathogens are not a CERCLA contaminant.   
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Alternative Position 

As CPG has previously commented to Region 2, microbial risks are a well-documented component of 
background risks for river users, and should be considered within the broader context of risk-based 
remedial decision-making at the LPRSA.   CPG recommends that relevant language regarding 
pathogen contamination as a deterrent to swimming and other recreational activities be reinstated in 
the RARC Plan.  In addition, CPG recommends that the uncertainty analysis include an assessment 
of pathogen risks using available data and accepted risk assessment methods.   

Issue #8- Directive to remove all statements attributing EPA as source of 
directed exposure scenarios and parameter assumptions as well as 
language that provided the technical basis for alternative positions 
(Comments 7, 78, 95, 99, and several specific comments) 

Basis of Dispute 

Region 2 is directing CPG to remove all statements related to Region 2 directing the exposure 
scenarios and exposure assumption values for CPG to use in the baseline HHRA.  As an example, 
Comment 99 directs that the following text be deleted as it provides “unnecessary explanation.” 

“The values to be used for each of the RME and CTE exposure parameters are those that 
USEPA Region 2 directed CPG to use, were issued as directives on November 5, 2010, and 
are representative of USEPA default values. These values are presented in this Revised 
RARC Plan.”   

CPG disputes this directive and Region 2’s statement that such language is unnecessary explanation.  
There is no basis for removing all statements attributing Region 2 with directing the exposure 
scenarios and exposure parameter values for CPG to use in the baseline HHRA.  It is understood that 
Region 2 and CPG may not agree on all methods and assumptions to be used in the baseline HHRA.  
However, it is important and appropriate that key areas of dissent be acknowledged in this public 
document to provide transparency and proper attribution, precisely because they represent areas of 
uncertainty of which risk managers should be apprised for decision-making purposes.   

Further, some of the text deleted describes the basis of CPG-derived alternative positions.   As such, 
it provides risk managers with the context needed to evaluate the Region 2 directive values amongst 
the technical alternatives, and should be retained in this risk planning document.  It should be clear to 
the reader that the RME and CTE exposure parameter values presented in the document are those 
that USEPA Region 2 has directed CPG to use.  On issues where there is a range of possible values, 
the alternative points of view and their potential implications should be clearly stated in the main body 
of the document and not discussed solely in the uncertainty section of the risk analysis.  There is 
precedent for attributing specific approaches and assumptions to “EPA request/direction” in risk 
assessment documents prepared by potentially responsible parties within and outside of Region 2 
(e.g., Alcoa 2002). 

Alternative Position 

CPG recommends that language be reinstated that attributes Region 2 with directing the exposure 
scenarios and assumptions to be evaluated in the baseline HHRA.  Specifically, CPG recommends 
inclusion of language in the initial discussion of receptor-specific exposure parameters in Section 
3.3.4, which provides important context and background to the reader.  CPG proposes that, at a 
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minimum, the following statement from the second paragraph of Section 3.3.4 be retained, with the 
following minor rephrasing: 

“The values to be used for each of the RME and CTE exposure parameters are those that 
USEPA Region 2 has directed CPG to use.”   

CPG also recommends that the RARC Plan clearly identify key areas where a range of values is 
plausible, present alternative positions that are technically justified, and discuss the relative 
conservatism of the selected value or approach.  This will ensure that the risk assessment process is 
transparent and is consistent with principles articulated by the National Academy of Sciences and 
adopted by USEPA in its risk assessment framework for decision-making (USEPA 1984). 

Issue #9 - Deletion of statements supporting consideration of site-specific data 
(Comments 78, 110a) 

Basis of Dispute 

There are several instances where Region 2’s stipulated revisions result in deletion of important text 
regarding guidance support for the use of site-specific data in risk-based decision-making.  In addition, 
Region 2 has added language citing RAGS as the basis for a default assumption or approach.  CPG 
does not agree with these changes, as they result in the loss of a valuable concept regarding the 
importance of and guidance support for site-specific data and approaches. 

For example, Region 2 has deleted a statement that was previously revised based on Region 2’s 
earlier comments on the draft RARC Plan.  Region 2’s September 10, 2010 comment directed that the 
word “may” be replaced by “will” in the following statement, “While use of some default or surrogate 
assumptions may be necessary in the remedial decision-making process, USEPA guidance 
documents stress the importance of using data that represent the characteristics of the local 
populations(s) and site when possible and appropriate (USEPA 1989a,b, 1991a, 1997b, 1998a, 
2000a)”  (Comment 78).  CPG made this change, and now Region 2 is directing that this statement be 
replaced entirely with new language that does not provide the same background or context:  
“However, USEPA guidance (USEPA 1991a) also allows the use of default values developed by 
USEPA when there is a lack of site-specific data or consensus on which parameter value to choose, 
given a range of possibilities.”  

Under the fish and crab consumption exposure parameters (Section 3.3.4.7), Region 2 has deleted 
the following statement, “USEPA’s guidance recognizes the importance of site specificity and states 
that many of the exposure factors are best quantified on a site- or situation-specific basis (USEPA 
1989a, b, 1997b, 1998a, 2000c)” (Comment 110a).  The concept of site-specificity is especially 
important for fish/crab consumption because of the variability in local populations and fishing and 
consumption practices (USEPA 1997, 2000).   

In the revised NCP rulemaking, USEPA clarifies that baseline risk assessments should be site-specific 
(55 Federal Register 8711, March 8, 1990): 

“The decision to perform site-specific risk assessments is consistent with CERCLA section 
104(i)(6), which requires the ATSDR to perform health assessments for facilities on the 
proposed and final NPL…, and should be “based on such site-specific factors as nature and 
extent of contamination and the existence of potential pathways of human exposure.”   
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Alternative Position 

Region 2’s stipulated deletions result in the loss of acknowledgement of the NCP rulemaking and 
USEPA guidance supporting consideration of site-specific information in the baseline risk assessment 
process.  This is an important concept that should be reflected in the CPG’s primary risk assessment 
planning document.  CPG recommends that text containing references to basic tenets of USEPA’s 
guidance promoting use of site-specific data in the risk assessment process be reinstated in the 
RARC Plan document to provide the necessary context and background for selected positions.  CPG 
also recommends that inappropriate references to RAGS as the basis for default assumptions or 
approaches be removed from the document. 
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Municipality Planning Document 
Relevant Statements Regarding 

Redevelopment and/or Restoration along the LPRSA Page(s) 
City of 
Newark 

City of Newark, 2010. The 
riverfront that Newark wants, 
progress report. 2009-2010. 
Presentation June 2010, City of 
Newark, NJ. 59 pp. 

“In the spring of 2009, the City of Newark partnered with the Trust for Public 
Land and the County of Essex to begin design on Newark’s first true 
riverfront park.” 

Page 30 

“The plan includes a walkway/bikeway, lawns for relaxing, a boardwalk, and 
a floating boat dock.” 

Page 32 

“It emphasizes environmental education with features like this overlook and 
osprey rook. The first piece will begin construction in 2010.” 

Page 33 

“The most recent official land use action designated a “Special Waterfront 
Zone”, but did not make any specific rules for building there.” 

Page 36 

“We treated the riverfront in four pieces to address the unique conditions and 
opportunities of each. For each stretch, we tried to understand the needs 
and opportunities of upland neighborhoods as well as those of the river’s 
edge. To catalyze public discussion, we boiled down the decisions faced by 
the City into 24 basic questions. 
North Ward: 

1. New Parks 
2. Land Use 
3. Public Access 

Lower Broadway 
4. New Parks 
5. Land Use (North) 
6. Land Use (South) 
7. Density 
8. Public Access 

Page 38, 45 
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City of 
Newark 

City of Newark, 2010. The 
riverfront that Newark wants, 
progress report. 2009-2010. 
Presentation June 2010, City of 
Newark, NJ. 59 pp. (con’d) 

Downtown 
9. New Parks (North) 
10. Land Use (North) 
11. Density (North) 
12. Public Access (North) 
13. New Parks (South) 
14. Land Use (South) 
15. Density (South) 
16. Public Access (South) 
17. Vehicular Access (South) 

Page 38, 45 
(con’d) 

Ironbound 
18. New Parks (West) 
19. Land Use (West) 
20. Density (West) 
21. Public Access (West) 
22. New Parks (East) 
23. Land Use (East) 
24. Density (East)” 

“After discussion and study, we prepared a draft vision for the riverfront, 
beginning with what people cared about most: a system of trails to provide 
access to and along the water’s edge.” 

Page 49 

“Lower Broadway Land Use Recommendations: Preserve and encourage 
job-intensive light industrial uses; allow residential development between 
McCarter and riverfront with accompanying open space.”  

Page 51 

“Downtown Riverfront Access & Open Space Recommendations: Signature 
8.5 acre open space; continuous riverfront walkway; create or improve 7 
access points from upland.” 

Page 54-56 
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City of 
Newark 

City of Newark, Philips Preiss 
Shapiro, Schoor DePalma. 
2004. Land use element of the 
master plan for the City of 
Newark. Prepared for the 
Central Planning Board, City of 
Newark. Adopted December 6, 
2004. City of Newark Dept. of 
Economic and Housing 
Development.  
[Also appears in 2010 Master 
Plan.] 

“The City is also embarking on its first major public open space project in 
many years. From Bridge Street to Brill Street, a Passaic Riverfront walkway 
of varying lengths is being developed. The Joseph G. Minish Restoration 
and Historic Area project, which is located on the Passaic River waterfront 
adjacent to the downtown, is designed to create more open space along the 
Riverfront which is accessible to the downtown and to residents and 
employees from the Ironbound neighborhood. The riverfront walkway and 
Minish Park will also help to build connections between the offices in the 
downtown and entertainment uses such as the New Jersey Performing Arts 
Center to Newark's residential areas as well as providing a scenic backdrop 
to the expected future development of offices, hotels and housing on the 
Passaic River waterfront. As part of this project, the Essex County 
Improvement Authority is developing park space between Mott Street and 
Brill Street which will include active recreational uses, such as baseball 
fields, soccer fields, an in-line hockey rink, and tennis courts.” 

Page 96 

City of 
Newark 

City of Newark, Philips Preiss 
Shapiro, Schoor DePalma. 
2004. Land use element of the 
master plan for the City of 
Newark. Prepared for the 
Central Planning Board, City of 
Newark. Adopted December 6, 
2004. City of Newark Dept. of 
Economic and Housing 
Development (con’d) 
[Also appears in 2010 Master 
Plan.] 

“Review of the Riverfront Revitalization Study (1999): 
 The plan covers the development of a new waterfront park and 

greenway stretching from the Rte 1&9 bridge to the northern City line. 
 The plan is broad in scope and contains recommendations for the new 

waterfront park and greenway; commercial and residential development 
on waterfront sites; transportation and roadway upgrades and access; 
and design standards for the park and new development. 

The plan sets forth a number of design principles: 
 The creation of a “grand” amenity along the waterfront, comparable to 

the Battery Park City esplanade. 
 The creation of a plan for water-based activities, including recreational 

boating. 
 Extending the street grid to the waterfront wherever possible, to 

maximize vehicular and pedestrian access. 
 Building on the NJPAC and plaza by extending the plaza and arts uses 

down to the water. 
 The plan targets a “key development area” consisting of the vacant 

property between Penn Station, the Legal Center, and the NJPAC. This 
area is also referred to in the plan at the “key development site”.  Under 
the Newark Land Use Plan in Chapter 5, the portion of this area 
between McCarter Highway, Raymond Blvd, and the water is 
designated S-W for Waterfront uses….  

 The plan also recognizes the need and desirability of providing open 
space and green areas within the waterfront area.” 

Pages 110-111 



ATTACHMENT A 
   

SUMMARY OF REVIEW OF MUNICIPAL, STATE, AND FEDERAL PLANNING DOCUMENTS  
RELATED TO REDEVELOPMENT AND RESTORATION ALONG LPRSA 

 
This attachment presents a summary of statements regarding plans for redevelopment and/or restoration along the LPRSA taken 
from municipal, state, federal and other organization’s planning documents.    
 

September 6, 2011 4  
 

“[Assumptions, Goals and Policies Underlying the Future Land Use Plan] 
Section 5.1.8 – Waterfront 
 To revitalize Newark’s waterfront from the Belleville border to the 

Ironbound by capitalizing upon opportunities to create true mixed-use 
environments with an emphasis on waterfront related uses and open 
space, public access and waterfront views, and an emphasis on 
recreation and entertainment.  

 To include and encourage water-based activities on the Passaic River 
waterfront, including recreational boating. 

 To encourage an extension of public rights of way along Newark’s street 
grid pattern to the waterfront wherever possible, to maximize vehicular 
and pedestrian access, and to protect view corridors along these rights 
of way. 

 To build on the NJPAC and plaza by extending the plaza and arts uses 
down to the water.” 

Page 152 

City of 
Newark 

City of Newark, Philips Preiss 
Shapiro, Schoor DePalma. 
2004. Land use element of the 
master plan for the City of 
Newark. Prepared for the 
Central Planning Board, City of 
Newark. Adopted December 6, 
2004. City of Newark Dept. of 
Economic and Housing 
Development (con’d) 
[Also appears in 2010 Master 
Plan.] 

Section 5.6.5 S-W: Waterfront Use 
“This designation is applied to that portion of the Passaic River waterfront 
that the City intends to redevelop as a mixed-use environment—residential, 
retail, entertainment and open space and recreation uses and office uses—
with a particular emphasis and orientation to waterfront activities, i.e., 
marinas, boating, walkways along the waterfront, outdoor cafes, etc. Design 
principles articulated in the Passaic Riverfront Redevelopment Plan should 
be incorporated into the zoning designation for this area which in addition to 
encouraging mixed uses and a waterfront orientation and public access, 
should call for a protection of view corridors, setbacks from the waterfront to 
provide waterfront esplanades with public access, active ground-floor uses 
at the water’s edge, pedestrian connections to residential neighborhoods 
behind the waterfront, and a uniform set of design standards for public  
improvements, including such items as lighting, paving, landscaping, street 
furniture, signage, colors, materials and style. The area to be designated S-
W not only include the area in the Passaic Riverfront Redevelopment Plan 
Study, i.e., the area of riverfront between Minish Park and Newark Bears 
and Eagles Riverfront Stadium, but all of the riverfront between the Passaic 
River and McCarter Highway stretching from the Belleville border in the 
north all the way to Penn Station in the downtown and then between the 
Passaic River and Raymond Boulevard from Penn Station into the North 
Ironbound neighborhood.”

Pages 190-191 
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 “As the market for waterfront development becomes established adjacent to 
the downtown and in the Passaic Riverfront Redevelopment area, it is hoped 
that such uses would spread northward and replace the older industrial and 
other uses along the waterfront.” 
Section 5.6.6 S-P Parks and Open Space 
“The City also endorses the development of a greenway system – a series of 
linear pedestrian and bikeway connections which link areas of parks and 
open space in Newark – that was articulated in the NEDLUTP Study, in the 
future. A list of the parks in Newark so designated is included in the 
Appendix.” 
 

Pages 190-191 

“The Waterfront Redevelopment Area plan designates the waterfront border 
from Harrison Avenue to Frank E. Rodgers Boulevard for Public 
Access/Open Space Improvements….The entire Passaic River waterfront on 
the Newark side opposite Harrison is designated S-W Waterfront uses.” 

Page 222 

City of 
Newark 

Clarke Caton Hintz, 
Ehrenkrantz Eckstut & Kuhn. 
2004. Passaic riverfront 
redevelopment plan, Newark, 
NJ. Presentation 1/22/04 to City 
of Newark. 

Requested from EPA. 

 

City of 
Newark 

Clarke Caton Hintz, 
Ehrenkrantz Eckstut & Kuhn. 
1999. Passaic riverfront 
revitalization, Newark, NJ. City 
of Newark 12/15/99. Clarke 
Caton Hintz, Trenton, NJ 

Requested from EPA. 

 

Harrison, NJ Heyer Gruel. 2003. Harrison 
Waterfront redevelopment plan, 
New Brunswick, NJ. Heyer, 
Gruel & Associates, Red Bank, 
NJ. 80 pp. 

“The Redevelopment Area is located within a mile of the NJPAC Riverfront 
stadium, and the downtown core of the City of Newark.” 
“The Redevelopment Area is approximately 250 acres in area (32 percent of 
the Town’s 1.2 square mile area) and is located on the Passaic River in the 
southern portion of the Town. It is located in the most industrial portion of the 
Town.” 

Page 8 

“The residents of Harrison will benefit from the redevelopment of the Area in 
numerous ways…greater access to improved public open space such as the 
waterfront parkway and the planned public park and plazas…” 

Page 11 
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Harrison, NJ Heyer Gruel. 2003. Harrison 
Waterfront redevelopment plan, 
New Brunswick, NJ. Heyer, 
Gruel & Associates, Red Bank, 
NJ. 80 pp. 

“The Plan provides for waterfront amenities, namely a waterfront walkway 
and park, that will give the Town a valuable resource that is currently sorely 
neglected in the existing framework of the Area.” 

Page 12, 24 

“The specific goals of the plan are… to acknowledge the significance of the 
Passaic River waterfront area, to incorporate public access to the River in 
the Plan and to locate appropriate uses along the River which will capitalize 
on the views and other attributes that the River affords.” 

Page 23 

“The Passaic River waterfront walkway is planned as a companion to the 
USACE flood control project. Rather than cordon the public off from the 
waterfront through construction of the floodwall, the Town decided to 
capitalize on the project by incorporating a public waterfront walkway and 
park component into the flood control plan…The walkway is envisioned to be 
a place of public recreation, relaxation and gathering throughout the day and 
evening…The walkway will extend from the Interstate 280 Stickel Bridge 
south to the Jackson St bridge and will terminate just east of the Jackson St 
bridge.” 

Page 26 

[Parks/walkway district, purpose] “To provide an area of open space and a 
continuous walkway for public access parallel to the water’s edge for active 
and passive recreation, which will allow the public to benefit from the scenic 
view of the Passaic River. 

Page 39 

Kearny, NJ Heyer Gruel. 2002. Town of 
Kearny master plan 
reexamination report. Heyer, 
Gruel & Associates, Red Bank, 
NJ. 

Requested from EPA. 

 

Borough of 
Rutherford, 
NJ 

Borough of Rutherford, CMX. 
2007. Master plan. Adopted 
December 20, 2007. 

(In the year 2025…) “Waterfront access has been improved and waterfront 
activities are now commonplace on the banks of the Passaic River.” 

Page 5 

“Expand active recreational opportunities in the Borough through the 
creation of new park facilities either at existing Borough parks, park/school 
sites or through the creation of new parks and facilities.” (Note: this is a 
general statement and not specific to the waterfront.) 
 
“Provide better access to the Meadowlands area and to waterfront properties 
generally.” 

Pages 8, 31 
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“…there are only 8 acres of vacant land remaining in Rutherford outside of 
the Meadowlands, leaving minimal if any opportunity for preserving 
additional open space or creating new recreational land. In a mature town 
such as Rutherford, the concept of open space sometimes needs to be 
redefined. The vision of large green spaces, although desirable, is not 
always practical…The Borough’s efforts to create a linear park/trail along the 
Erie rail bed is an example of an innovative approach to expanding open 
space and recreation opportunities and is supported by this plan.” 
“Rutherford has access to two very unique open space and recreation 
opportunities – the Passaic River and the Meadowlands. These assets 
should also be considered important elements of the Borough’s recreation 
inventory.” 

Page 34 

“Improve accessibility, aesthetic and recreational opportunities in the area 
surrounding the Passaic River through restoration and redevelopment 
programs.” 

Page 36 

“The Bergen County 2004 Open Space and Recreation Plan identifies the 
Passaic River Corridor as an “open space acquisition and preservation 
opportunity.” Specifically, the County ORSP calls for the “addition of 
appropriate lands adjacent to or abutting existing state, county, or municipal 
parklands that further expand or enhance riverside conservation, 
preservation and recreation opportunities.” 

Page 37 

Borough of 
Rutherford, 
NJ 

Borough of Rutherford, CMX. 
2007. Master plan. Adopted 
December 20, 2007 (con’d) 

“The Rutherford OSRP is consistent with the County OSRP in that it also 
recommends the creation of passive recreation opportunities along the river 
corridor, and further recommends the preservation of the floodway and 
floodplain of the Passaic River and its tributaries… The remainder of the 
riverfront is almost entirely developed with just a few scattered vacant 
parcels. As recommended earlier under the “new open space” heading, 
properties, especially those abutting existing open space, that are impacted 
by natural or other disasters, abandoned, or exhibit severe deterioration, 
should be evaluated for possible acquisition…Public access to the river 
should also be enhanced by ensuring through the Borough’s development 
ordinances that any future large scale development and redevelopment 
along the river provide reasonable access to the river in concert with 
applicable NJDEP requirements for waterfront development.” 
 
 
 
 
 

Page 37 
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Planning documents that are not referenced by EPA Region 2 in July 11, 2011 revisions to RARC Plan. 
City of 
Garfield 

Bergen County, City of Garfield. 
Garfield Historic Park. 10 
pages. Available online at:  
http://www.passaicriver.org/ima
ges/PRC%20LANDS%20BOO
K/Bergen%20County.pdf 
 

“ The Garfield Historic Park property is vacant urban land. Our goal is to 
assist the municipalities of the lower Passaic River Basin reconnect with the 
river and create a vibrant and natural waterfront park. The PRC property 
connects with Garfield City parkland on the Passaic River’s floodplain below 
Dundee Dam. The city is planning a two-tiered park along the stretch of the 
Passaic River from the Outwater Bridge to the land above the Dundee Dam. 
The city specifically requested the PRC 
to purchase this land so that we would be a part of the planning process. E. 
Timothy Marshall, our recommended landscape architect, is designing this 
park, which will be a major attraction in this urban community. The lower 
bank contains petroglyphs and weirs for catching fish built by the  
Lenni-Lenape Indians hundreds of years ago.” 

Page 1 

Township of 
Lyndhurst 

Bergen County, Township of 
Lyndhurst. Lyndhurst 
Greenway. 10 pages. Available 
online at:  
http://www.passaicriver.org/ima
ges/PRC%20LANDS%20BOO
K/Bergen%20County.pdf 
 

“ The PRC’s Lyndhurst Greenway properties are the expansion and 
continuation of an open space corridor along the lower Passaic River. Set in 
an urban area, these four greenway segments will create new recreation 
opportunities and increase public access to the river. A 
greenway can help the community reconnect to the river, come to appreciate 
it both as an important natural resource in its own right, and one that adds 
value to their community… Once other, smaller parcels are acquired, a park 
will be developed along the river to the Route 3 bridge.” 

Page 4 

Harbor 
Estuary 
including 
Passaic River 
Region 

Hudson-Raritan Estuary 
Comprehensive Restoration 
Plan. Draft March 2009. US 
Army Corps of Engineers, The 
Port Authority of NY & NJ, in 
partnership with NY/NJ Harbor 
Estuary Program. 169 pp. 

“The Newark Bay, Hackensack River, and Passaic River Planning Region 
offers substantial opportunities to restore coastal and freshwater wetlands, 
create and restore coastal upland habitats, repair human-induced habitat 
degradation, and provide increased public access to the waterfront.” 

Page 110 

Hudson-Raritan Estuary 
Comprehensive Restoration 
Plan. Draft March 2009. US 
Army Corps of Engineers, The 
Port Authority of NY & NJ, in 
partnership with NY/NJ Harbor 
Estuary Program. 169 pp  

“This planning region would benefit from the creation of public access points. 
Although there are many opportunities along the upper reaches of the lower 
Passaic River and in the Hackensack Meadowlands, there are stretches 
along the Passaic and lower Hackensack rivers, and Newark Bay where 
very few access points exist. Public access facilities should be incorporated 
into future habitat restoration plans wherever feasible.” 

Page 113 
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Essex County Essex County Park System. 
Park, Recreation and Open 
Space Master Plan. April 2003. 
Prepared by T&M Associates, 
Passaic River Coalition, and E. 
Timothy Marshall Associates. 

“The County of Essex will consider partnerships that create new recreational 
facilities to meet a wider County need such as, but not limited to, promoting 
active recreational use of the Passaic River and Newark Bay or the 
development of pedestrian and bike pathways and natural trail systems as 
part of County wide system of greenways to interconnect public parks and 
landmarks.” 

Pages 41, 204 

“The Joseph A. Minish Park, currently being developed along the waterfront 
in the City of Newark, will provide new access to the river in the heart of the 
City. The Ironbound Community Corporation has proposed a plan to develop 
the Passaic River waterfront as a continuous waterfront park from Chapel 
Street to Penn Station featuring passive and active recreation opportunities. 
Riverfront access for boating, as well as passive recreation, should be 
developed and linkages explored to connect the waterfront to other existing 
and proposed open space. The creation of a marina along the Passaic River 
or in Newark Bay should be explored as this area is redeveloped. As the 
dominant natural resource of eastern Essex County, the recreational 
potential of the river should be promoted by the County to provide new and 
improved access for greater use.” 

Page 199 

City of 
Newark, NJ 

Shifting Forward 2025, Newark 
Master Plan Re-Examination 
Report, February 2009, Volume 
I. 107 pp. 

“Strategy #3: Make the Passaic River a regional asset: a continuous, 
redeveloped Passaic Riverfront for the benefit of all Newarkers and the 
region. By 2025, Newark must: 
 Develop at least 25 acres of riverfront open space 
 Achieve 150,000 annual visitors to the new riverfront parks & attractions 
 Ensure public access to the riverfront from all parts of the City 
 Connect the riverfront to all Newark neighborhoods 

Page 21 

“As the City charts a path for the future, it must embrace the river again. The 
Riverfront has the capacity to accommodate at least 25 acres of new open 
space.” 
“Connect the riverfront to all Newark neighborhoods: 
 Make the riverfront accessible to the entire City and bring a diversity of 

Newarkers to the water through programming. 
 Connect the waterfront users with Newark’s cultural and historic 

destinations in close proximity to the waterfront 
 Support the development of a waterfront for living, working, and 

recreation 
 Create continuous public access along the entire riverfront 

Pages 77, 78 
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City of 
Newark, NJ 

Shifting Forward 2025, Newark 
Master Plan Re-Examination 
Report, February 2009, Volume 
II. 76 pp. 
http://www.ci.newark.nj.us/useri
mages/downloads/MasterPlanR
eExamReportVolume2%20(CP
B%20APPROVED%20DRAFT
%20APPENDIX).pdf  

Appendix B.46 presents a figure of public access points to the river. 

Page B.46 

City of 
Newark, NJ 

Newark Draft Vision Plan, 2006. 
NJ, NY, CT Regional Plan 
Association. October 2006. 
http://www.rpa.org/pdf/NewarkF
inalReport.pdf  

“Expand the open space network in Newark, with a focus on a waterfront 
and neighborhood parks. Complete the waterfront park along the Passaic 
River from the northern edge of the city to the Pulaski Skyway in the 
Ironbound District.” 

Pages 5, 16 

Hudson 
County 

Hudson County Reexamination 
of the Master Plan, August 
2008. Prepared by Heyer, Gruel 
& Associates. 

“Land Use Goal #4: To assist in the implementation of the development and 
redevelopment of the waterfronts of the Hudson, Passaic and Hacksensack 
Rivers.” 

Page 2 

“Complete the Passaic River Walkway from the Bergen County border to the 
Jackson St bridge.” 

Page 7 

“Ensure that new development provides public access to waterfront areas, 
recreational facilities and open space.”  
“Require developers to provide for co-ordinated public access in accordance 
with NJDEP’s walkway standards for the Hudson River, Hackensack River 
and Passaic River Walkways plans.” 

Page 12 

“One of the goals of the Passaic Avenue Redevelopment Plan is to reclaim 
the Passaic waterfront for public use; the Plan establishes a walkway along 
the entire length of the Passaic River within the Area boundaries, and also 
calls for a riverfront park.” 

Pages 24, 105 

East 
Rutherford 
Boro 

NJDEP Green Acres Program, 
January 2008. Project 
Descriptions Funding Round 
2008B 

East Rutherford Boro – Two Carlton Avenue Passive Park.  
“East Rutherford would like to acquire a 0.93 acre parcel of land on Carlton 
Avenue to link planned and existing recreational facilities along the Passaic 
River in East Rutherford and Rutherford. Once acquired, the Borough will 
transform this abandoned industrial site, currently a Brownfields site, into a 
greenbelt linking East Rutherford’s park system. The Borough sees the site 
as the critical missing piece in its vision of a planned park expansion.” 

Page 10 
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Garfield City NJDEP Green Acres Program, 
January 2008. Project 
Descriptions Funding Round 
2008B 

Historic Dundee Dam Pedestrian Way and Preserve. 
“With funding from the Green Acres Program, Garfield City is in the process 
of creating a linear park along the Passaic River, in the vicinity of the 
Dundee Dam… The City anticipates that the park will have two levels, one at 
the top of the bank containing pathways for walking, jogging and biking, as 
well as access to the river’s edge from the lower level. The park will provide 
areas to view the magnificent Dundee Dam and abundant river wildlife.” 

Page 11 

Rutherford 
Boro 

NJDEP Green Acres Program, 
January 2008. Project 
Descriptions Funding Round 
2008B 

Rutherford Waterfront Park. 
“The Borough of Rutherford proposes to create a waterfront park on the 
Passaic River, along Riverside Avenue. The proposal includes removal of 
the old bulkhead, shoreline restoration, development of a public park area 
with a natural tidal pool, and the installation of a boat ramp. The new park is 
adjacent to a circa 1920 boathouse that has been restored through private 
section contributions and volunteer labor. The park will serve as an attractive 
recreational resource, enhancing the local community and the Passaic River 
waterfront, while also advancing the Passaic River Restoration Plan.” 

Page 12 

City of 
Newark 

NJDEP Green Acres Program, 
January 2008. Project 
Descriptions Funding Round 
2008B 

Riverfront Property Acquisition. 
“The Ironbound Community Corporation, in partnership with the County of 
Essex, plans to acquire a parcel located between Raymond Boulevard and 
the Passaic River. The acquisition will provide recreation opportunities and 
access to the Passaic River for the densely populated Ironbound community 
in Newark City. Future plans include revitalizing the property to be a 
waterfront park that will become part of Essex County’s park system.” 

Page 52 

Bergen, 
Essexm 
Morris, 
Somerset, 
Sussex, 
Union 
Counties 

NJDEP Green Acres Program, 
January 2008. Project 
Descriptions Funding Round 
2008B 

Passaic River Preservation Project 
“The Passaic River Coalition has identified multiple priority acquisition areas 
throughout the Passaic River Basin. Properties to be acquired will provide 
watershed and water supply protection, and waterfront access.” 
Lower Passaic River Greenway 
“Targeting properties to provide waterfront access in densely populated 
areas in Bergen, Essex, and Passaic counties.” 

Page 59 

LPRSA Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

“The twenty or so proposed access points along the Lower Passaic Water 
Trail are located within a 20 minute drive of nearly 9 million Americans.” 

Page 6 

“Sites were evaluated for public access and paddlecraft launch 
suitability…Many of the sites recommended for inclusion of the trail require 
nothing more than an agreement with the land owner of managing agency, 
the installation of a sign, and its inclusion in the map and guide. Others 
require further development to enable safe, convenient access to the river, 
particularly in the tidal portion of the river.” 

Page 8 



ATTACHMENT A 
   

SUMMARY OF REVIEW OF MUNICIPAL, STATE, AND FEDERAL PLANNING DOCUMENTS  
RELATED TO REDEVELOPMENT AND RESTORATION ALONG LPRSA 

 
This attachment presents a summary of statements regarding plans for redevelopment and/or restoration along the LPRSA taken 
from municipal, state, federal and other organization’s planning documents.    
 

September 6, 2011 12  
 

“The trail is located on the Lower Passaic River defined by NJDEP as 
Watershed Management Area 4. This section of river is between Two 
Bridges in Lincoln Park/Wayne and Newark Bay. The trail will be 
approximately 32 miles including approximately 20 public launch sites in the 
urban core of New Jersey.”  

Page 9 

Garfield, NJ Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Points: 
 Dundee Dam Portage (below Dundee Dam) 
 Garfield Ramp (at River Dr. and Division Ave. in Garfield) 

Site is a steep concrete ramp built as part of the dam renovation project. 
The ramp provides excellent access to the river just below the dam. 
Currently there is a lack of parking and safe and convenient portage 
route from above the dam. Garfield has plans for a riverfront park in the 
area and it would be ideal to work a portage into these plans. 

Pages 42-45 

Clifton, NJ 
 

Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Point: Dundee Preserve (Ackerman Ave at Rt 21) 
Leased by NJDOT to the City of Clifton, site is adjacent to Rt 21 northbound 
and is a small forested parcel just below Dundee Dam. The parcel is bound 
on three sides by the river to the north and the Dundee Canal to the 
southwest. Recommendations: establish a take-out along the north side of 
Dundee Canal; stabilized footpath from take-out to naturalized shoreline put-
in; create a narrow low-flow channel for canoes and kayaks through rocks. 

Pages 46-47 

Passaic, NJ Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Point: Dundee Island Park (Passaic St/Wall St at Veteran’s Court) 
Site is a newly constructed city park with a concrete ramp, play area and 
ballfield. It is located behind a church and between a larger park, railroad 
tracks and the river. It is impossible to see from the street and the turn into 
the park entrance is unsigned. Recommendations: incorporate into trail; 
install signs especially from street. 
 

Pages 48-49 

Wallington, 
NJ 

Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Point: Parkway Ramp (Parkway at Maple Ave.) 
Site is at end of Parkway cul-de-sac. There is a concrete ramp through 
bulkhead. The ramp is kept locked. Recommendations: provide bypass 
access to ramp (bolalrds); incorporate into trail; install signs especially from 
street and river; remove silt from end of ramp. 

Pages 50-51 

Emergency Take Out Only: End Lester Street (Lester St and Hathaway) 
Currently there is an existing pocket park with river access, recommend 
putting a sign on water identifying the location as emergency take-out 

Page 68 
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Emergency Take Out Only: PVSC Pump Station (Rte 21 at River Dr) 
Existing floating dock, recommend putting a sign on water identifying the 
location as emergency take-out 

Page 69 

Rutherford, 
NJ 

Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Point: Nereid Boat Club (Riverside Ave at West Newell) 
Site is an existing historic boat club with a club house, floating docks and 
concrete ramps. There is a plan to build a small park next to the club house 
that will include improved river access. Recommendations: add floating dock 
kayak module to existing docks; incorporate into trail. 

Pages 52-53 

Emergency Take Out Only: Nereid II (Riverside Ave at Rte 3) 
Existing secondary boat storage for Nereid Boat Club with floating docks, 
recommend putting a sign on water identifying the location as emergency 
take-out. 

Page 70 

Nutley, NJ Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Point: Nutley Boat Ramp (Rte 21 on-ramp at Park St/Kingsland) 
Site is an existing concrete boat ramp located at the beginning of the on-
ramp to Rte 21 northbound. The ramp is suitable only to mid-tide when a 
mud flat condition develops to low-tide. The Passaic River Boat Club (Power 
Boating) is working to have the site improved and the mud flat dredged.  
Recommendations: incorporate into trail if/when mud flat issue is resolved; 
use only as an emergency take-out until site is improved. 

Pages 54-55 

North 
Arlington 

Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Point: Riverside County Park (Riverside Ave at Wilson Ave) 
Site is the southern section of Riverside County Park where the Passaic 
River Rowing Association operates the new Bergen County Rowing Center. 
There is a large floating dock for crew teams and a boathouse. 
Recommendations: Incorporate into trail; add canoe/kayak floating modules 
to existing dock. 

Pages 56-57 

Access Point: North Arlington Fire House (River Rd at Belmont & Arlington) 
Site is adjacent to firehouse and vest pocket park. There are a few off-street 
parking spaces for the park. There is also parking adjacent to firehouse, but 
“No Parking” signs should be posted. Recommendations: incorporate into 
trail; provide platform for fishing. 

Pages 58-59 

Kearny, NJ Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 

Access Point: Riverbank Park Kearny (Passaic Ave at Bergen Ave) 
Site is an existing concrete boat ramp within a municipal park. There is 
adequate parking but no other amenities relating to boating. 
Recommendations: incorporate into trail; install floatable debris control 
boom; provide platform for fishing. 

Pages 60-61 
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River Alliance. Access Point: Kearny Point (Central Ave) 
This site has not been thoroughly surveyed yet because of private property 
issues. It is a very important location in that it would provide a direct link to 
the Hackensack River Water Trail and serve the dual purpose of anchoring 
both water trails. Recommendations: investigate site further, proposed 
potential launch location? 

Pages 64-65 

Emergency Take Out Only: Kearny/Nutley Boathouse (Passaic Ave at 
Hathaway) 
Existing floating dock, recommend putting a sign on water identifying the 
location as emergency take-out. 

Page 72 

Newark, NJ Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Access Point: Riverbank Park Newark (Raymond Blvd at Van Buren & 
Somme St) 
Site is on a small wedge of land on the north side of Raymond Blvd across 
from the park proper. This is a very important launch because it provides 
critically needed public access to the river in NJ’s largest city. There is an 
opportunity to incorporate the access with the Army Corps salt marsh 
restoration project. Recommendations: incorporate into trail; incorporate 
floating dock access into Army Corps restoration plan, create strong visual 
and physical connection from park; provide fishing platform. 
We cannot overstate the critical importance of this site to the entire trail 
effort. By virtue of its location in Newark, NJ’s largest city, we consider it a 
requirement of the project to provide public access here. The city presently 
suffers from a lack of sufficient public access to the river and this is an 
opportunity to increase it. 

Pages 62-63 

Lyndhurst Lower Passaic River Canoe & 
Kayak Trail Action Plan, Draft. 
Prepared by the Dept. of the 
Interior National Park Service 
and Lower Passaic & Saddle 
River Alliance. 

Emergency Take Out Only: Lyndhurst Ballfields (Riverside Ave at Tontine) 
Existing asphalt ramp in disrepair, recommend putting a sign on water 
identifying the location as emergency take-out. 

Page 71 
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 NJDOT, New Jersey’s Position 
on the Future Navigational Use 
on the Lower Passaic River, 
RM 0-8, March 29, 2007. 
Contained in Appendix F of the 
Draft FFS document 

“The surveys indicated that the communities in the Upper 9 miles of the 
Study Area reflect their objectives to enhance public access, preserve open 
space and improve the recreational uses (e.g. boating, fishing, ecotourism, 
parks/fields) along the river. In addition, the Passaic River Boat Club (among 
other non-profit organizations) are working to improve waterfront access 
(e.g. locations, adequate depths, overcoming bridge limitations for boating), 
provide facilities (e.g. marinas, docks, anchorages, restaurants to attract and 
supporting boating), and spearhead recreational regional events (e.g. Spring 
Fishing tournament, fall boat and maritime festival, eco-tours). The Lower 
Passaic and Saddle River Alliance has also proposed a water Kayak and 
Canoe Trail from Pompton River (RM 32) to the confluence with Newark Bay 
and up the Hackensack River.” 

Pages 5-6 

Kearny NJDOT, New Jersey’s Position 
on the Future Navigational Use 
on the Lower Passaic River, 
RM 0-8, March 29, 2007. 
Contained in Appendix F of the 
Draft FFS document 

Kearny’s master plan (Heyer, Gruel & Associates, 2002) and survey 
indicated a focus on 2 areas designated as Kearny Urban Enterprise Zones 
(KUEZ) which has introduced new economic, residential and recreational 
opportunities to former industrial areas. The Passaic Avenue 
Redevelopment Plan (above mile 6.1) calls for the transformation of the 
industrial and commercial properties along the Passaic River into a regional, 
mixed use, urban entertainment destination featuring new housing, shopping 
(i.e., commercial retail) and recreational activities with public connections to 
a riverfront walkway. Plans for RM 7 to 8 include green acres, town parks 
and a hockey rink. In addition, a boat ramp at RM 7 (Bergen and Passaic 
Aves) and dock at RM 8 (Kearny Board of Education Crew Program) are 
focal points for public access. Although not included in Kearny’s current 
master plan or survey, the use of water taxis, water tours and smaller ferries 
could be effective in optimizing waterfront usage within areas of the river 
above RM 4.8 (see Newark’s plan). Enhancing already planned waterfront 
access points (e.g., marinas, boat docks) in upstream river segments would 
provide benefits to waterfront revitalization opportunities in the region. These 
commercial services could provide an opportunity for local residents to have 
access to areas downstream (NJPAC in Newark, Stadium in Harrison, etc) 
and provide surrounding residents with access to the proposed urban 
entertainment destination. The Kearny Redevelopment Area under the 
jurisdiction of the New Jersey Meadowlands Commission within the Harrison 
Reach (RM 2.5 to 3.6) is slated for open space and passive recreation. 
Much of this riverfront is occupied by the railroad tracks of the Port Authority 
Trans Hudson (PATH) system. Therefore, the future plans of the town of 
Kearny above mile 2.5 would require navigational depths suitable for 
recreational uses and commercial services (e.g. water taxis/ferries). The 
plans for Kearny Point also include public access and a waterfront walkway. 

Pages 6-7 
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Newark NJDOT, New Jersey’s Position 
on the Future Navigational Use 
on the Lower Passaic River, 
RM 0-8, March 29, 2007. 
Contained in Appendix F of the 
Draft FFS document 

“…All four plans primarily focus on the redevelopment upstream of the 
“Industrial Zone” located below RM 3.6. These plans outline mixed use 
commercial development that provide recreational and entertainment uses 
including marinas, pleasure and dinner boating, crew racing, river festivals, 
and water taxis (to NYC or Jersey City). In addition, open space, parks and 
recreational ball fields (buffer between industrial zone and upstream) are of 
high priority for the waterfront.”  
“Water taxis have been identified as an activity that would be the primary 
influencing factor for the recommendations for minimum depths in the areas 
downstream of the Amtrak’s Dock Bridge (RM5). In addition, ferry service 
may also be considered as a potential future opportunity.” 

Page 7 

  Table 1. Summary of Current and Recommended Navigational Depths: 
RM 3.6-8 – Future Recreational/commercial services (e.g. water 
taxis/ferries) 

Page 14 
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Attachment B 
 

Critique of USEPA Region 2’s July 25, 2011 Technical Memorandum, Fish and Crab 
Consumption Rates for the LPRSA Human Health Risk Assessment 

 

 

Executive Summary 
 

 

USEPA Region 2’s Technical Memorandum,  Fish and Crab Consumption Rates for the LPRSA Human 

Health Risk Assessment (Tech Memo), dated July 25, 2011, presents the basis for new fish and crab 

consumption rates that CPG has been directed to use in the baseline human health risk assessment 

(HHRA) for the LPRSA.  The Tech Memo also presents the Agency’s rationale for using a Fraction Ingested 

(FI) value of 1 for both the fish and crab consumption scenarios.   

 

USEPA Region 2’s Tech Memo contains a number of incorrect statements that reflect a lack of 

understanding or consideration of the impact that differences in survey methodology and target 

population have when estimating long‐term consumption rates.  USEPA guidance is also frequently cited 

as support for positions by taking guidance statements out of context or inappropriately applying them.  

Numerous studies are also inappropriately cited as supporting the RME fish consumption rate even 

though the sources represent an assortment of angler surveys of various target populations, household 

and general population studies that are not specific to recreational fishing, as well as USEPA guidance 

documents which represent summaries or reviews of a wide variety of studies related to consumption of 

fish and/or foodstuffs in general.  In addition to these general issues, CPG’s review revealed a number of 

major technical issues with Region 2’s Tech Memo and fish and crab consumption rates. 

The fish and crab consumption rates established by Region 2 are based on weak and limited scientific 

evidence.  Contrary to guidance provided in USEPA’s Exposure Factors Handbook (EFH) (USEPA 1997) 

that “the type of survey used, its design and any weighting factors used in estimating consumption 

should be considered when interpreting survey data for exposure assessment purposes” [p. 10‐1],   

Region 2 did not directly evaluate the study designs or their relevance for predicting long‐term fish/crab 

consumption rates for the LPRSA HHRA.  Despite agreement to use objective review criteria, Region 2's 

review was instead limited, including only geographic location, number of anglers reporting fish 

consumption, variability in consumption rates across surveys, and consistency with rates previously used 

by Region 2.  Had Region 2 referred to its own guidance in establishing assessment criteria, it would 

have been readily apparent that a number of the studies used in establishing the fish/crab consumption 

rates are not acceptable for deriving long‐term consumption rates.   

 

Region 2 supports use of the Burger (2002) and Connelly et al. (Connelly et al. 1992) studies as the 

primary supportive studies for the fish/crab consumption rates derived for the LPRSA partially based on 

the fact that they were subjected to reviews by funding agencies before and after grant submittal.  
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However, funding review criteria are established to ensure that studies are adequately designed to 

either prove or disprove specific scientific hypotheses.  Since neither Burger (2002) nor Connelly et al. 

(1992) was designed for the purpose of establishing long‐term fish/crab consumption rates, the funding 

agency reviews were unlikely to have evaluated whether the studies were adequate for that purpose.  

USEPA Region 2 acknowledges that the survey methodology for Tierra’s 2000‐01 CAS underwent peer 

review, and that the articles describing results (Kinnell et al., 2007; Ray et al., 2007a,b) were published in 

peer‐reviewed journals, but then dismisses the only study specifically designed to evaluate long‐term 

fish and crab consumption rates for the LPRSA, because the work plan was not approved by Region 2, 

even though neither of USEPA’s preferred non‐site‐specific studies followed USEPA‐approved work 

plans.  Further, the data on which the Burger (2002) results are based are no longer available and, 

therefore, cannot be scrutinized.  Consequently, issues such as identification of “non‐consumers”, 

portion size, monthly and annual fish and crab meal consumption estimates, and sample weighting 

cannot be verified.  

Region 2 failed to acknowledge or address the limitations that make these studies unsuitable as the 

bases for fish and crab consumption rates for the LPRSA.  Rather than using a statistically valid approach, 

the high‐end consumption rate from each of the manipulated datasets from Burger (2002) and Connelly 

et al. (1992) were averaged and proposed as the Reasonable Maximum Exposure (RME) fish 

consumption rate for the LPRSA.   In addition, while Region 2 cites a number of other studies as 

supporting the selected RME fish consumption rate of 44 g/day, correction of the numerous 

inappropriate assumptions made in deriving the consumer only fish ingestion rates from these studies 

demonstrates that the majority of these studies do not support this rate.   

 

Region 2 also compares its upper‐bound and mean consumption rates with fish and crab consumption 

rates used in other Region 2 site HHRAs over the past 20 years, and states that the estimates are within 

the range of rates previously used in Region 2.  When the subsistence fishing consumption rates cited in 

Region 2’s Tech Memo are appropriately discounted (subsistence fishing has been acknowledged as 

irrelevant for the LPRSA), Region 2’s statement is not correct.  The RME fish consumption rate of 44 

g/day selected by Region 2 for the LPRSA adult recreational angler is higher than all of the other Region 

2 sites cited with the exception of the Alcoa site, which used 54 g/day used in the 1993 HHRA (a rate of 

32 g/day was used in the 2002 HHRA Update of the Alcoa Grasse River site).  Many of the sites identified 

by Region 2 represent water bodies with sport fisheries and recreational angler target populations that 

are considerably different than the LPRSA (e.g., Lake Onondaga and Hudson River).  Given these 

differences, Region 2’s comparison of sites and corresponding rates to its new consumption rates is 

flawed and does not support use of an RME fish consumption rate for the LPRSA that is the highest of 

the rates used by Region 2 over the past 20 years.  In addition, the RME crab consumption rate selected 

by Region 2 for the LPRSA is higher than the rate used at the other Region 2 site where crab 

consumption was evaluated.  The rate of 6.5 g/day used in the 2000 HHRA for the Horseshoe Road site 

on the Raritan River is considerably lower than the RME crab consumption rate of 32 g/day identified for 

the LPRSA.  Region 2 does not address this disparity in their Tech Memo. 
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Region 2 also incorrectly concludes that the site‐specific creel/angler survey results for the LPRSA cannot 

be used in estimating fish consumption rates because only seven consuming anglers were identified (Ray 

et al. 2007a,b).  Not only does Region 2’s conclusion disregard the large amount of effort expended over 

a full year to capture LPR anglers (i.e., 101 angler interview days and 143 angler count days), it also 

reflects a lack of understanding regarding a probability sample, which is statistically designed to capture 

a sample of the target population, and through use of sampling weights, calculate consumption statistics 

for the full target population.   

 

Region 2 has directed use of a FI value of 1 for both the RME and CTE fish and crab consumption 

scenarios, stating that it is consistent with recommendations in RAGS Part A guidance (USEPA 1989), as 

well as Region 2 practice at other contaminated sediment sites.  While not noted by Region 2 in the Tech 

Memo, USEPA (1989) also states that FI for fish and shellfish is a “pathway‐specific value” and “should 

consider local usage patterns.” [p. 6‐43].  A household survey of recreational anglers (Bingham et al. 

2011) in the Five County area around the LPRSA provide regional data that support the assumption that 

not all of the recreationally caught fish consumed by LPRSA anglers comes from the LPRSA.  While crabs 

are present in the LPRSA, crabbing is an infrequent occurrence.  A year‐long angler survey on the LPR 

intercepted only five people who reported catching crabs, and none reported consuming them.  These 

results contrast with those of Burger (2002), who reportedly intercepted 110 consuming crabbers over a 

four‐month period in the Newark Bay complex, including the Arthur Kill.  Given that consumption 

advisories are the same in the two water bodies, the disparity in the levels of crabbing activity can be 

attributed to differences in site setting and water body characteristics that make the LPRSA a less 

desirable crabbing destination.   

CPG recommends an alternative position, consistent with USEPA guidance, which will result in a more 

complete and accurate baseline human health risk assessment (HHRA).  CPG believes that data 

generated by a creel/angler survey to be conducted for the entire 17.4 miles of the LPRSA should be 

used to derive site‐specific fish and crab consumption rates, once available.  In the interim, CPG 

recommends a range of consumption rates be evaluated for both fish and crab, such as the following: 

 

 17.5 g/day → fish/shellfish consumption rate (used by USEPA and NJDEP to derive water quality 

criteria protective of the general public, as well as the average sport angler [USEPA 2000]) 

represents the 90th percentile of the 1994‐96 USDA CSFII Survey (Continuing Survey of Food 

Intakes by Individuals), is supported by at least two of the studies included in Region 2’s Tech 

Memo (Connelly et al. 1996 and Ray et al. 2007a,b), and can be used to estimate both fish and 

crab consumption (included both finfish and shellfish) risks.   

 7.5 g/day → “One meal per month” consumption rate used at other sediment sites where 

remediation is expected to take decades before advisories can be relaxed, to provide risk 

information to the public and decision‐makers. 

 

These rates provide reasonable policy alternatives to deriving rates based on studies that are not 

relevant or appropriate for estimating long‐term fish and crab consumption in the LPRSA, and can be 
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used for the RME and CTE scenarios.  In addition, the use of a FI value less than 1 should be considered 

given the close proximity of the LPRSA to several other more desirable fishable water bodies, including 

the Passaic River above Dundee Dam, Hackensack River, Newark Bay, and nearby freshwater ponds.  For 

the RME fisher and crabber, a FI value of at most 0.5 is recommended.  A FI value of 0.5 assumes that 

half of the fish and crab consumed comes from outside of the LPRSA.  This is highly conservative for 

crab, given the minimal crabbing that has been observed at the LPRSA.  Use of a FI value less than 1 is 

also supported by precedent at several other large sediment sites based on the close proximity of other 

desirable fishing locations.  
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Attachment B 
 

Critique of USEPA Region 2’s July 25, 2011 Technical Memorandum, Fish and Crab 
Consumption Rates for the LPRSA Human Health Risk Assessment 

 

USEPA Region 2’s Technical Memorandum,  Fish and Crab Consumption Rates for the LPRSA Human 

Health Risk Assessment (Tech Memo), dated July 25, 2011, presents the basis for new fish and crab 

consumption rates that CPG has been directed to use in the baseline human health risk assessment 

(HHRA) for the LPRSA.  The new consumption rates supercede Region 2’s prior direction in their 

September 10, 2010 comments to use the USEPA default of 26 g/day and 8 g/day (RME and CTE, 

respectively) for fish consumption by adult recreational anglers, and 23 g/day and 16 g/day (RME and 

CTE, respectively) for crab consumption by adult recreational crabbers.  Region 2’s new fish and crab 

consumption rates are summarized below for the adult, older child, and young child age groups. 

 

Receptor   Age Group 

Fish Consumption Rate 

(grams/day) 

Crab Consumption Rate 

(grams/day) 

RME  CTE  RME  CTE 

Recreational 

Angler 

Adult  44  13  32  16 

Older Child  29  9  21  11 

Young Child  15  4  11  5 

 

Region 2’s Tech Memo presents a discussion of a variety of sources of fish/crab consumption rates, 

including angler surveys, household surveys, and guidance documents.   It purports to follow a weight‐

of‐evidence approach for evaluating each source to determine its relevance and appropriateness for 

estimating consumption for the reasonable maximum exposure (RME).   The Tech Memo also presents 

the Region 2’s rationale for using a Fraction Ingested (FI) value of 1 for both the fish and crab 

consumption scenarios.   

 

Region 2’s Tech Memo contains incorrect statements that reflect a lack of understanding or 

consideration of the impact that differences in survey methodology and target population have when 

estimating long‐term consumption rates.  USEPA guidance is also frequently cited as support for 

positions by taking guidance statements out of context or inappropriately applying them.  CPG’s 

technical review, as presented in this document, summarizes the major issues with Region 2’s Tech 

Memo and the calculated fish and crab consumption rates presented.  Detailed comments on Region 

2’sTech Memo, including correction of inaccurate statements and identification of unsupported 

statements, are provided in Table 1.  

 

Weight‐of‐Evidence Approach  

 

In its July 25 Tech Memo, Region 2 has compiled a number of studies and considered them for their 

relevance and appropriateness as the basis for consumption estimates for the LPRSA.  The Tech Memo 
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states that the “analysis provides a weight‐of‐evidence approach for evaluating consumption for the 

reasonably maximum exposure (RME).”  A true weight‐of‐evidence approach is a deliberate process by 

which individual lines of scientific evidence, some positive and some negative, are used in combination 

to make judgments about a particular conclusion or the selection of a particular assumption.  The 

judgments made by Region 2 regarding the appropriate fish and crab consumption rates for use in the 

LPRSA HHRA are based on a weak and limited set of lines of scientific evidence.  Furthermore, Region 2 

did not directly evaluate the logic behind the study designs for the studies and surveys on which it relies 

or their relevance for predicting long‐term fish/crab consumption rates for the LPRSA HHRA.   

 

Of particular importance, Region 2 has not discussed the quality of the data generated by the studies 

cited or their applicability to the LPRSA and the purpose at hand (i.e., to identify appropriate fish and 

crab ingestion rates).  This is an important issue because study results can be substantially impacted by 

the ways in which the studies are conducted and the purposes for which they are designed.  Thus, while 

some of the studies discussed by Region 2 may have been well designed for the purposes for which they 

were intended, this does not necessarily mean that they were properly  designed for the purpose of 

estimating long‐term consumption rates for individuals who fish or crab from the LPRSA.   USEPA’s 

Exposure Factors Handbook (EFH) (USEPA 1997) clearly states that “the type of survey used, its design 

and any weighting factors used in estimating consumption should be considered when interpreting 

survey data for exposure assessment purposes” [p. 10‐1].   

 

During the USEPA‐CPG December 16, 2010 meeting, the CPG asked USEPA Region 2 to develop and use 

a consistent and objective set of balanced review criteria to critically evaluate studies under 

consideration as a basis for the development of fish and crab consumption rates for the LPRSA HHRA.  

Suggestions for evaluation criteria included: 

 

 Peer review; 

 USEPA approval of work plan prior to study; 

 Suitability of study design for development of long‐term fish/crab consumption rates; 

 Duration of survey; 

 Number of observations/intercepts; 

 Target population; 

 Reproducibility of data, etc. 

 

Although Region 2 agreed to use an objective set of review criteria in response to the CPG’s "Term 

Sheet” (dated February 10, 2011), Region 2's review was instead limited, and did not address the validity 

or pertinence of each study for use in developing long‐term consumption rates for the LPRSA HHRA.  

Factors considered in Region 2’s review instead only included the geographic location, the number of 

anglers reporting fish consumption, consistency with consumption rates derived from other surveys, and 

consistency with rates used by Region 2 at sites with Records of Decision (ROD) since 1991.  These do 

not provide a complete and objective set of criteria by which to judge the viability of a particular source 

for its relevance or appropriateness to the task at hand.  USEPA’s EFH provides General Assessment 
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Factors that the Agency used in evaluating studies for their suitability for developing recommended 

exposure parameter values that may be used in HHRAs when site‐specific data are not available.  These 

factors include the adequacy of study approach, bias, representativeness, currency, data collection 

period, accessibility, reproducibility, quality assurance, variability in population, uncertainty, and peer 

review (USEPA 1997, 2009).  It is unclear why Region 2 has not referred to Agency guidance to establish 

a framework and set of assessment criteria.  Had Region 2 conducted its analysis using a rigorous set of 

review criteria, it would have been readily apparent that a number of the studies discussed in the Tech 

Memo are not acceptable for the intended purpose of deriving long‐term consumption rates. 

 

Despite the numerous studies cited by Region 2 in the Tech Memo, Region 2 settled on two studies by 

Burger (2002) and Connelly et al. (1992), stating that they were the only studies that contained enough 

information to calculate statistical distributions for the ingestion rates that also included data from the 

New York/New Jersey Harbor Estuary.  While the CPG recognizes that use of surrogate studies to derive 

consumption rates can be a valid approach, the CPG takes issue with Region 2’s decision for the LPRSA, 

as well as its choice of studies for several reasons, including: 

 

 Aside from the unsupported assumptions of Burger (2002), the survey data collection and 

analysis methods cannot be vetted or re‐analyzed because they are no longer available, and the 

limited data provided in Burger (2002) are not sufficient for deriving reliable and accurate 

statistical distributions that can be used to estimate long‐term fish consumption; 

 The 1991 statewide angler survey of Connelly et al. (1992) was a mail survey of licensed anglers 

that represents a very different demographic than LPRSA anglers, as well as different water 

bodies, and suffers from design issues that limit its usefulness for developing long‐term 

consumption rates; 

 Had Region 2 implemented a more objective and technically defensible set of selection criteria, 

the need for regional fish/crab consumption data based on the Region 2’s selected studies  

would have been less critical, and the limitations of these two  studies would have been 

apparent; 

 Data from the year‐long LPRSA‐specific study reported in Ray et al. (2007) are the most 

pertinent regardless of the number of consumers identified, and are fully adequate and 

appropriate for calculation of statistical distributions. 

 

These issues and others that contribute to CPG’s dispute with Region 2’s new fish and crab consumption 

rates are discussed in further detail in the following sections of this document. 

 

Summary of the Peer Review Process 

 

Region 2’s Tech Memo includes a discussion of the “survey methodology review process” applied to the 

studies and sources cited.  The Tech Memo notes that funding and methodological review procedures 

for the cited surveys vary, but that all were published in the peer‐reviewed literature or by USEPA 

following an external review process.  This is not entirely accurate, as the New Jersey Household Fish 
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Consumption Study (1993) and Connelly et al. (1992) were not published in peer‐reviewed journals or 

reviewed by USEPA.   Region 2 states its support for the use of the Burger (2002) study, as well as other 

studies conducted by Rutgers University, and the study by Connelly and colleagues at Cornell University 

(Connelly et al. 1992) because they are subject to procedures for detailed reviews before grants are 

submitted for funding.  Region 2 states that once submitted, grants are further evaluated by the funding 

Agencies listed in the published reports and that each organization has review procedures that they 

utilize prior to awarding grants.  These procedures include evaluation of budgets and timelines, scientific 

merit, and whether the grant rules, regulations and guidance are met.   

 

While grants for the two studies underwent a review before being funded, Region 2’s position that 

review by the funding agencies validates them for use as the basis for long‐term fish/crab consumption 

rates for LPRSA ignores the fact that neither study was specifically designed to characterize long‐term, 

sport‐caught fish consumption rates.  Moreover, as previously noted, the results and subsequent 

analysis of both studies were not reviewed in an independent peer‐review process.  Region 2 fails to 

recognize that all surveys are not conducted for the same purpose.  For example, Burger (2002) was not 

specifically designed to characterize long‐term, sport‐caught fish consumption rates by anglers who use 

the Newark Bay Complex.  Its stated purpose was to examine “fishing behavior, consumption patterns, 

and the reasons that people fish in the Newark Bay Complex.” The study’s primary aim was to evaluate 

“differences among Asians, Blacks, Hispanics and Whites in their consumption patterns for fish and 

crabs and in the reasons that they fish or crab.”  Thus, while the Burger (2002) study may have been 

very well designed for its stated purpose, and thus passed all of the review criteria applied to it for that 

purpose, this does not mean that it would pass the criteria necessary for characterizing long‐term, sport‐

caught fish or crab consumption rates for anglers who use the Newark Bay Complex, much less the 

LPRSA.  In fact, based on the limited sampling frame, methodology used, and lack of sample weighting 

(all discussed in more detail below), it is very unlikely that it would have passed the review criteria for 

such a study.   

 

The Tech Memo acknowledges that the survey methodology for Tierra’s 2000‐01 CAS underwent peer 

review, and that the articles describing results (Kinnell et al., 2007; Ray et al., 2007a,b) were published in 

peer‐reviewed journals.  Despite this acknowledgement, Region 2 then dismisses the study stating that 

the work plan was not approved by Region 2, which is also true of both  Burger (2002) and Connelly et 

al. (1992),and notes issues with the use of the data for the LPRSA baseline risk assessment (Mugdan 

2010; Buchanan et al. 2010).  CPG takes issue with this position given that neither of Region 2’s 

preferred non‐site‐specific studies followed USEPA‐approved work plans, and in the case of Connelly et 

al. (1992), results were not subjected to external peer‐review.  Thus, it is apparent that Region 2’s 

weight‐of‐evidence approach for objectively identifying  appropriate studies for use in developing LPRSA 

consumption rates was neither objective nor consistent.    

Issues with Selected Studies 

 

The fish consumption rates presented in the Tech Memo are based on the average of rates calculated by 

Region 2 based on information provided in Burger, 2002 and  Connelly et al., 1992.  The RME fish 
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consumption rate is the average of high‐end values calculated by Region 2 from a 1999 on‐site intercept 

survey of the Newark Bay Complex (Burger, 2002), and a 1991 statewide mail survey of licensed New 

York state anglers (Connelly et al, 1992).  The CTE fish consumption rate is the average of the mean and 

median values from these two studies, respectively.  The new RME crab consumption rate is a 90th 

percentile value calculated by Region 2 using limited summary information presented in the publication 

of the results of the Burger (2002) survey of the Newark Bay Complex.  The CTE rate is the calculated 

mean from this study.  For both fish and crab, rates for adolescent and young child age groups were 

assumed by Region 2 to be two thirds and one third the adult rates, respectively.   

The two studies chosen by Region 2 to derive fish and crab consumption rates have numerous problems 

that limit their usefulness as the bases for consumption rates in the LPRSA HHRA.  In fact, the Connelly 

et al. (1992) was discussed but not considered a key study in the analyses of sport‐caught freshwater 

fish consumption conducted for either the USEPA’s 1997 EFH or the 2009 proposed revision to that 

document.  In discussing the approach used by Connelly et al. (1992), USEPA (1997, 2009) stated that “a 

limitation of this study with respect to estimating fish intake rates is that only the number of sport‐

caught meals was ascertained, not the weight of fish consumed.  The focus of the study was not on 

consumption but on the knowledge of and impact of fish health advisories.”  USEPA (1997, 2009) 

reported that if one uses an assumed meal size of 150 g (based on Pao et al. 1982), the mean intake rate 

would be 4.5 g/day.  USEPA (1997) did not attempt, however, to estimate an upper bound estimate of 

consumption for that study.  The Burger (2002) study was not discussed at all in the detailed analysis of 

fish consumption studies in USEPA’s 2009 revised EFH (it was not available at the time the 1997 EFH was 

published).  Clearly USEPA did not regard it as a relevant study for estimating consumption by 

recreational anglers.    

Burger (2002) is an angler survey of Newark Bay conducted in 1999 by Professor Joanna Burger of 

Rutgers University.  It primarily focused on sociological aspects of fishing, but secondarily collected some 

consumption data during one interview with each angler.  The Burger (2002) publication, however, 

provides only a general overview of the methodology, very limited information about the way in which 

the data were evaluated, and only a summary of the study results that presents means and standard 

errors for selected parameters as calculated for the entire population that was studied.  The CPG 

requested Dr. Burger’s data, work plan, and summary report last summer, but was informed that she no 

longer possesses the data (Burger 2010).  Region 2 has confirmed that it was unable to obtain the data, 

but that limitation has not prevented Region 2 from using the paper, which only summarized the general 

survey results, to derive specific mean and upper‐bound fish and crab consumption rates for use in the 

LPRSA HHRA.   

Furthermore, Region 2 has modified the summarized results of the Burger (2002) survey by estimating 

the number of “non‐consumers” and only including individuals who consumed in developing its new  

consumption rates.  It is not clear whether the omitted anglers were truly non‐consumers or how they 

were identified.  Without the completed questionnaires, it is not possible to determine whether these 

individuals reported that they never ate fish from the area surveyed, or whether they were asked about 

frequency of meals during a specific time period and were categorized as non‐consumers if they had not 
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eaten any meals during that time.  If it was the latter, then the individuals categorized as non‐consumers 

from the Burger (2002) survey may not have been true non‐consumers because they may sometimes 

have eaten fish from Newark Bay.  If this was the case, then these anglers should not have been 

eliminated as they would comprise an important segment of the target population.  Without more 

details about survey methodology and raw data, however, it cannot be determined whether these 

individuals truly were non‐consumers or whether they were less frequent anglers who were 

misclassified as non‐consumers. 

 

Region 2 used a similar approach in their evaluation of Connelly et al. (1992), which was used as part of 

the Upper Hudson River human health risk assessment (HHRA) conducted by TAMS/Gradient (2000).  

Connelly et al. (1992) was a mail survey of licensed New York state anglers that was conducted by Nancy 

Connelly and colleagues from Cornell University.  This study focused on angling and consumption 

behavior as it related to fish consumption advisories.  Using the study results, Region 2 estimated 

consumption rates using a "standard" assumed meal size rather than actual harvest data.  There were 

other issues (including recall bias) associated with the Connelly et al. (1992) data, which are discussed in 

more detail below.  In addition, there is no support for Region 2's statement that the survey results are 

representative of the behaviors of New York‐New Jersey Harbor anglers.  In fact this is unlikely to be 

true because most of the freshwater fisheries in New York State are significantly different from the 

fishery in the New York‐New Jersey Harbor area. 

 

The Connelly et al. (1992) survey instrument instructed the respondents to place a “?” in the 

consumption matrix if they had consumed fish but could not recall the number of fish consumed.  As 

discussed below, there were many cases where respondents placed a “?” and in some cases, 

respondents provided “?” for every entry in the matrix.  TAMS/Gradient (2000) eliminated all cases for 

which a “?” was recorded; thus, those individuals who only provided a “?” for each meal were 

considered non‐consumers and removed from the analysis despite the fact that they were consumers 

who simply could not remember the number of fish that they had consumed. 

 

Despite the limitations reported in the EFH (1997 and 2009)for the Connelly et al. (1992) study and the 

lack of any consideration of the Burger (2002) study in developing its guidance, Region 2 has selected 

these two studies as the basis for its selected rates.  Region 2 has not acknowledged or addressed the 

limitations associated with those studies that make them unsuitable as the basis for the fish 

consumption rates for the LPRSA.  These studies and their limitations are discussed in more detail 

below. 

 

Issues with Burger (2002) Study  

 

Region 2 has used the information provided in the peer‐reviewed publication by Burger (2002) as a 

partial basis for the recommended fish consumption rates.  As previously noted, the publication has very 

little detail on the study methodology or the way in which the data analysis was completed.  It does 

state that individual consumption rates were calculated for each individual based on their responses to 

questions about frequency of eating self‐caught fish, meal size and the number of months fished.  
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However, this per‐individual detail is not provided in the published report.  The only information 

provided by Burger (2002) on which fish and/or crab consumption rates can be estimated is the 

following: 

 

 The overall mean number of times per month that the surveyed population reported eating self‐

caught crabs/fish; 

 The overall estimated average of the serving sizes reported by all anglers; and 

 The mean number of months per year that the surveyed population reported fishing and/or 

crabbing 

 

It is not clear from the information published in the paper, however, whether the above data were 

specific to the location at which anglers were interviewed, the entire Newark Bay Complex, or to all 

areas fished by those individuals.  Although these data may be representative of the general behavior of 

Newark Bay Complex anglers, the possibility that the survey also included information on the 

consumption of fish from locations outside of the Newark Bay Complex cannot be definitively ruled out. 

 

Despite these uncertainties, which Region 2 fails to acknowledge, the above information (as provided in 

Table 2 of Burger 2002) was used in combination with a bar graph provided in Figure 2 of that 

publication to estimate consumption rates.  Figure 2 presents the percentage of surveyed individuals 

who consumed fish and crabs at 6 different rate ranges (0, 100‐400, 401‐800, 801‐1400, 1401‐4200, 

4200‐40,000 g/month).  Based on the information provided in Figure 2, USEPA eliminated roughly 40 

percent of survey participants who were reported to be non‐consumers of fish (consumed 0 g/day) and 

estimated that roughly 11 percent of the consumers consumed fish at a rate of 4,200 g/month or more.  

Region 2 then combined this rate with the average number of months fished (4.92 months per year 

reported in Table 2 for all participants) and divided the quotient by 365 days/year to derive an 

estimated upper bound annualized average daily fish consumption rate of 56.6 g/day.    

 

A similar approach was used to estimate the RME crab consumption rate.  After excluding non‐

consumers of crab (roughly 35 percent of survey participants based on Figure 2), Region 2 estimated 

that 6.3% of consumers consumed crab at a rate of 4,200 g/month or more, and 23% of consumers 

consumed crab at a rate of 1400 g/month.   While not explained in the Tech Memo, Region 2 then 

interpolated between these two percentiles to estimate a 90th percentile consumption rate of 3590 

g/month.  Combining this monthly rate with the average number of months crabbed (3.3 months per 

year reported in Table 2 for all participants) and dividing the quotient by 365 days/year resulted in an 

estimated upper bound annualized daily crab consumption rate of 32 g/day. 

 

There are numerous problems with this approach.  The information provided in the publication is 

inadequate to estimate an upper bound consumption rate for the following reasons: 

 

 While the original data analysis may have included per‐individual estimates of consumption, 

only mean values or ranges are provided in the Burger (2002) publication. 
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 There is not enough information provided in the Burger (2002) publication to substantiate the 

way in which the data were collected and analyzed.  The questionnaire is not provided, and 

there is not enough detail reported to determine how questions were asked or how responses 

were recorded.  Thus, there is no way to evaluate whether any unintentional bias was 

introduced into the survey design that may have affected responses.  

 

 Individuals were asked to estimate their fish serving sizes based on a comparison with an 8‐

ounce portion size model.  The publication does not describe, however, the way in which 

portion size estimates were made when reported meal sizes differed from the 8‐ounce model.   

 

 No information was collected on parts consumed, preparation or cooking practices, or sharing of 

the catch.  For crab, an assumption was made that the edible mass of crab is 70 grams based on 

NJDEP data (not specified).  Based on CPG’s 2009 tissue sampling program, the average weight 

of edible  tissue in LPRSA crabs is 45 grams, which is consistent with data reported by NJDEP on 

blue crab (average of 44 grams) (Horwitz et al., 2006).  The unsupported assumption of Burger 

(2002), which is not acknowledged by Region 2, introduces considerable uncertainty and likely 

results in significantly overestimated consumption rates.  

  

 It assumes, incorrectly, that the average number months of fishing is representative of only 

those who consumed fish and is synonymous with the number of months in which meals are 

consumed.  Neither assumption can be substantiated using the information provided in the 

Burger (2002) publication.  The average number of months fished is based on the total 

population surveyed, not just consumers, and fishing frequency is not necessarily correlated 

with consumption rate as many “catch and release” fishermen, who would be considered non‐

consumers, fish with high frequencies.  Thus, Region 2 has made assumptions about the higher 

consumers that may or may not be appropriate.  Because the study results are not available for 

inspection, it is not possible to verify the correct value for 1) the number of months that 

consuming anglers fished the Newark Bay Complex or 2) the number of months during which 

individuals actually consumed fish. 

 

 The discussion of methodology does not explain how data on the frequency of meals per month 

were collected (i.e., whether individuals were asked to estimate their average consumption rate 

over all months in which self‐caught fish or crabs are eaten or whether they were asked to 

report this activity during the month during which they were interviewed).  It is likely that the 

frequency of fish meals varies from month to month and it is not clear how variable information 

(if it was in fact collected) was handled. It was also not apparent how the authors derived 

consumption estimates if the participants did not report eating fish at a consistent rate during 

all months.   
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 The survey was conducted from May 15 to September 15 and did not capture the activities of 

individuals that may fish or crab from the area during the remaining eight months of the year.  

Because the behaviors of those individuals may differ from the behaviors of summer 

fishers/crabbers, these results cannot be considered representative of the total angler 

population that uses the area. 

 

 Angler behaviors and consumption habits were gleaned from a single encounter with each 

participant during the warm weather period.  While it is clear that participants were asked how 

many months of the year they fish, it is not clear whether they were asked to provide detailed 

information about their consumption patterns throughout the year.  If they were only asked 

about the month during which they were interviewed, it is likely that the results are not 

representative of their year‐long fishing and consumption habits.  Individuals tend to report 

their activities based on their most recent behaviors and often, if they are re‐interviewed, 

reported behaviors often differ.  Further, recall survey methods tend to bias consumption rates 

high, especially for more avid anglers and with longer recall periods (USEPA 1998; Connelly and 

Brown 1995, Fisher et al. 1991).   

 

 The Burger (2002) study does not appear to have included any sample weighting and it is clear 

that Region 2 has not considered weighting in estimating its upper‐bound estimate.  While only 

a single interview was conducted with each individual encountered, no adjustment was made, in 

either the original analysis or in Region 2’s interpretation of those data, to correct for sampling 

weight.  When conducting an intercept/creel survey, it is critical to consider the 

representativeness of the data collected.  The Burger (2002) publication states that “[a]lthough 

the results of the study clearly represent those interviewed, there is no reason to assume that 

this does not represent the fishing public using this area because we interviewed nearly 

everyone present and sampled at all times of day, on both weekends and weekdays.”  However, 

it cannot be concluded that the results are representative of the entire population that fishes 

this area, due to the absence of sample weighting. 

 

 Sampling weight is an important component of creel surveys.  As discussed in USEPA’s 1997 EFH, 

“in a creel survey, the target population is anyone who fishes at the locations being studied; 

generally in a creel study, the probability of being sampled is not the same for all members of 

the target population.  For instance, if the survey is conducted for one day at a site, then it will 

include all persons who fish daily but only about 1/7th of the people who fish there weekly, 

1/30th of the people who fish at the location monthly, etc. Thus, the probability of being 

sampled is seen to be proportional to the frequency of fishing (USEPA 1997, p. 10.1).  It goes on 

to state that “[i]n the published analyses of most creel studies, there is no mention of sampling 

weights; by default all weights are set to 1, implying equal probability of sampling.  However, 

since the sampling probabilities in a creel study, even with repeated interviewing at a site, are 

highly dependent on fishing frequency, the fish intake distributions reported for these surveys 

are not reflective of the corresponding target populations.  Instead, those individuals with high 
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fishing frequencies are given too big a weight and the distribution is skewed to the right, i.e., it 

overestimates the target population distribution.” As stated in USEPA (1997 and 2009), “the 

type of survey used, its design, and any weighting factors used in estimating consumption 

should be considered when interpreting survey data for exposure assessment purposes” (p. 10‐

1).  Because the survey results are no longer available, they cannot be used to weight the 

samples and develop more representative consumption estimates. 

 

In summary, Region 2’s analysis of the available information to estimate upper‐bound rates of 

consumption using the published Burger (2002) study is inappropriate because it couples an estimated 

upper‐bound average monthly consumption rate with an estimated average number of months spent 

fishing or crabbing per year.  Region 2’s analysis thereby assumes that all anglers who ate 4,200 

g/month or more, repeated that behavior for the average number of months fished (calculated using 

data for the entire population).  In doing so, Region 2 has made assumptions about behaviors without 

any scientific basis.  Fishing and consumption behaviors tend to be highly variable.  For example, some 

of the higher monthly consumption rates may have come from interviews with individuals who were 

visiting the area during a one‐week summer vacation. If these individuals caught and ate a substantial 

amount of fish during that time, they might have reported a very high monthly consumption rate based 

on that activity.  However, they may never have fished the area again. The assumption that they 

repeated that behavior monthly for five months would not have been appropriate or representative.  

Yet,  these are exactly the types of assumptions that Region 2 has made in attempting to use the 

information provided in this publication to develop long‐term, upper‐bound fish consumption rates.  

The information contained in the publication should neither be used to estimate upper‐bound rates of 

consumption, nor should they be assumed to be representative of the total angler population. 

 

Issues with Connelly et al. (1992) Study  

 

Region 2 has also based its fish consumption rate on the study conducted by Connelly et al. (1992) as it 

was interpreted and incorporated into the human health risk assessment (HHRA) for the Upper Hudson 

River, which was conducted by (TAMS/Gradient, 2000) on behalf of Region 2.  Connelly et al. (1992) was 

a mail survey that collected information from a cross‐section of licensed New York state anglers.  The 

purposes of the study were to: 1) assess New York licensed angler awareness and knowledge about 

advisories, and fishing and fish‐consuming behavior, and 2) identify changes since explanatory 

information in the advisory was expanded.  A systematic sample of 2,000 licenses was selected for the 

license year beginning October 1, 1990 and ending September 30, 1991. The mail survey was 

implemented in January 1992, and up to three follow‐up mailings were sent to non‐respondents. A 52% 

response rate was achieved.  A follow‐up telephone survey was conducted with 100 non‐respondents, 

which was used to adjust results for non‐response bias. 

Due to the methodology used, it was not necessary to develop sample weights (other than for non‐

response bias as discussed below) as is necessary when one is conducting a creel/intercept survey.  In 

addition, the raw data are still available and it was possible for Region 2 to develop more relevant 

consumption estimates based on data collected for rivers.  However, there are still a number of reasons 
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(related to survey design) why the data were not the most reliable source for estimating consumption 

from the Upper Hudson River, and additional reasons why this survey should not provide the basis for 

the fish ingestion rates used for the LPRSA. 

The Connelly et al. (1992) study was not designed to estimate long‐term rates of sport‐caught fish 

consumption.  While the study did collect some information on fish consumption habits of the surveyed 

anglers, it was not designed to provide a reliable basis for estimating their long‐term fish consumption 

rates.  To make such estimates, numerous assumptions about the anglers’ behaviors, for which there is 

no strong basis, must be made, resulting in substantial uncertainties in the rates derived.  In addition, 

the biases associated with the data (people who don’t respond are likely to be non‐ or low‐level fish 

consumers) and Region 2’s analysis of them indicates that consumption estimates are overstated. 

Despite these problems, Region 2 (TAMS/Gradient 2000) used the data from this study to derive long‐

term consumption rates for use in the Upper Hudson River HHRA.  Limitations of the survey for this 

purpose are further discussed below: 

 

 The survey response rate reported by Connelly et al. (1992) was 52.3 percent, which is on the 

low‐end of accepted standards for mail surveys.  Brown et al. (1989) reported a range of 

response rates from 41.7 percent to 89.8 percent for 38 recreational surveys conducted by their 

research unit at Cornell University, with a mean response rate overall of 71.8 percent.  A lower 

response rate is likely to bias fish consumption estimates toward higher level consumers, 

leading to an overestimate of fish consumption rates.  This is because individuals who do not 

respond to surveys of this type are likely to consume considerably less fish than individuals who 

do respond (Connelly et al. 1992; West et al., 1989a,b). 

 

 While Region 2 attempted to correct for this non‐response bias by incorporating the data from 

the follow‐up interviews with non‐respondents, this adjustment was not made correctly.  

According to the HHRA (TAMS 2000), there were 919 non‐respondents to the survey, of which 

100 individuals were surveyed by telephone.  Of these 100 individuals, 55 (55 percent) reported 

that they consumed at least one fish meal during the survey period.  In attempting to correct for 

recall bias, Region 2 simply added the 55 consumers from the follow‐up survey to the 226 

anglers who consumed fish from flowing waters and then recalculated the consumption rate 

distribution for the resulting 281 individuals.  This approach does not give adequate weight to 

the remainder of non‐respondents.  If it is assumed that the subsample of the 919 non‐

respondents to the survey is representative of the entire non‐respondent population, this 

means that 55 percent of all non‐respondents, or 505 individuals, were consumers of fish. 

According to the data provided by respondents to the survey, 37.6 percent of the respondents 

who ate fish consumed fish from flowing water bodies.  If this same fraction is applied to the 

505 non‐respondents who consumed fish, it can be estimated that 190 non‐respondents 

consumed fish from flowing water bodies during the survey period. These individuals should 

have been included in the correction for non‐response bias to provide a total sample of 416 

anglers (226 respondents plus 190 non‐respondents).  Inclusion of these additional, non‐
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responding consumers would have resulted in substantially lower estimates of fish consumption 

for the total angler population.  (It should be noted that it was not possible to duplicate Region 

2’s recalculation of consumption rates for respondents and non‐respondents combined because 

adequate data to do so were not provided in the HHRA.) 

 

 The Connelly et al. (1992) survey overestimates consumption rates as a result of the long‐term 

recall bias (Westat Inc., 1989; West et al., 1989; Connelly et al., 1995).  

 

 Connelly et al. (1992) did not request that the respondents record information about the sizes of 

the fish meals they reported.  Given the lack of meal size data, Region 2 was forced to make 

assumptions about meal sizes, thereby adding considerable uncertainty to the fish ingestion 

estimates. For the Hudson River HHRA, Region 2 assumed that all meals were 0.5 pound in size 

(227 g).  This assumption is unfounded.  Meal sizes vary considerably among anglers and are 

often dependent upon the species of fish consumed.  For example, the Connelly et al. (1996) 

diary study of New York anglers demonstrated that meal sizes varied considerably by species 

(unpublished analysis of raw data; GE 2000).  While 65 percent of rock bass meals consumed by 

those anglers were ½ pound in size, 60 percent of calico bass meals were less than 0.5 pound 

(assumed by Connelly et al. 1996 to be 5 ounce portions).  Over all sport‐caught fish meal sizes 

reported in the Connelly et al. (1996) diary study, only 55 percent of them were 0.5 pound in 

size.  Thus, by assuming a single portion size of 8 ounces, Region 2 may have substantially over‐ 

or underestimated intakes by individual anglers and did not consider the variability associated 

with this parameter. 

 

 As previously mentioned, the instructions for completing the fish consumption matrix of the 

Connelly et al. (1992) survey instructed anglers to place a “?” in the appropriate box if they 

knew that they had eaten some fish but could not remember how many.  A total of 179 of the 

individuals who completed the matrix marked a “?” for at least one recorded fish meal, and 

some individuals reported a “?” for all fish meals consumed. Because it was not possible to 

reliably assign a fish consumption rate to the “?” responses, Region 2 eliminated all cases where 

a “?” was marked. Thus, Region 2’s approach eliminated individuals who were known to eat fish 

and thus added considerable uncertainty to consumption rates estimated.  

 

 Region 2’s analysis of the data attempted to segregate consumption by water body type and 

derive fish consumption rates for the Upper Hudson River based on reported consumption from 

all flowing waters in New York (TAMS/Gradient 2000).  Unfortunately, out of 17,788 meals 

reported by the anglers that completed the consumption matrix, 5,816 (33 percent of total 

meals) had no source water body identified (GE 2000); thus those meals could not be 

apportioned by water body type.  Region 2 attempted to offset this limitation by making 

assumptions about the relative rates of ingestion from standing vs. flowing water bodies but its 

inability to validate these assumptions contributed substantial uncertainty to the resulting fish 

ingestion rates. 
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 The goal of the fish consumption portion of the Connelly et al. (1992) survey was to determine 

whether anglers were eating types, sizes, or amounts of fish that were specifically limited by 

applicable advisories.  The species list in the survey was focused on those freshwater species 

and sizes that were listed in the statewide advisory.  Thus, some species and sizes relevant to 

the Upper Hudson River were not included in the survey, and conversely, some species and sizes 

that were not relevant were included.  For example, there was no provision for many of the pan 

fish species that are commonly caught and consumed by recreational anglers.  The only way in 

which these other types of fish could be captured in the survey was through inclusion of an 

“Other” category.  The omission of commonly consumed species and sizes other than the 

species and sizes listed may have impacted the ability of anglers to recall their meals of those 

other fish.  Thus, this aspect of the survey contributed additional uncertainty to Region 2’s fish 

ingestion estimates for the Upper Hudson River.  Region 2’s recommendation that the rate 

developed for the Upper Hudson River HHRA be used to estimate consumption from the LPRSA 

is even more problematic, because the LPRSA has different species and sizes of fish than are 

found in the Upper Hudson.   Because  the species targeted by anglers will differ in portions of 

the LPRSA, as will their sizes, this variability contributes an additional level of uncertainty to the 

consumption estimates derived for the Upper Hudson River when used as surrogate rates for 

the LPRSA. 

 

 The fish consumption rates calculated by USEPA Region 2 (TAMS/Gradient 2000) from Connelly 

et al. (1992) for the Upper Hudson River are not supported by the fish consumption rates 

calculated by USEPA’s (1997) Exposure Factors Handbook based on data collected from another 

statewide study of New York anglers conducted by Connelly et al. (1996), as shown below.   

 

 

 

Consumption

Rate 

Percentile 

Connelly et al. 

1992 

New York 

Multiple Riversa

Connelly et al.

1996 

New York 

All Watersb 

50th  4.0  2.2 

90th  31.9  13.2 

95th  63.4  17.9 

Arith. Mean  17.3  4.9 

a. TAMS/Gradient (2000) analysis (Upper Hudson HHRA) 

b. USEPA (1997) analysis (Exposure Factors Handbook) 

 

This later study by Connelly et al. (1996), which was specifically designed to collect long‐term fish 

consumption data and avoid the limitations associated with the 1992 study, was selected by USEPA as 

one of four “Key” studies of freshwater fish consumption in the 1997 EFH.   
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The Connelly et al. (1996) diary data do not permit fish meals to be segregated by water body type 

because individual meals were not attributed to a water body.  Thus, consumption rates derived from 

the Connelly et al. (1996) data include total sport‐caught consumption from all types of water bodies 

combined, including both standing and flowing waters.  As such, it is very likely that they substantially 

overestimate consumption from a single river, especially since they include consumption from Great 

Lakes fisheries.  Even so, the rates developed based on the Connelly et al. (1996) data are substantially 

lower than the rates that Region 2 is proposing based on the substantially less reliable Connelly et al. 

(1992) dataset. 

 

Region 2 briefly discussed the Connelly et al. (1996) data but apparently did not select this study as a 

basis for estimating consumption rates for the LPRSA.  No rationale was given as to why it was only 

discussed in the context of the recommendations from the 1997 EFH.  In addition, the Tech Memo 

includes several statements implying that Connelly et al. (1996) is a study that only pertains to fish 

consumption from Lake Ontario, although this is incorrect.  Connelly et al. (1996) was a survey that 

targeted anglers statewide who were known to fish Lake Ontario, but it also collected information about 

their consumption from all water bodies in the state of New York, including New York Harbor.  The study 

was specifically designed to be a consumption study that targeted the long‐term fish consumption rates 

of New York anglers.  It used a diary approach to collect long term fish consumption data, minimize 

potential recall bias, differentiate between sport‐caught and other fish, and identify portion sizes and 

preparation methods by meal and by species.  While the survey focused on anglers who were known to 

fish Lake Ontario, the data collected were not limited to Lake Ontario, and specific information was 

collected about consumption, including many rivers and streams throughout the state.  Thus, this survey 

provides valuable information about the consumption habits and preferences of New York anglers.  In 

addition, Connelly et al. (1996) did not include a prescribed species list but instead asked respondents to 

list the species of each sport‐caught meal consumed.    

 

Region 2’s analysis of the Connelly et al. (1992) data (TAMS/Gradient 2000) was also inconsistent with 

the limited findings on fish consumption reported by the authors of that study.  In their report, Connelly 

et al. (1992) stated that the average number of meals consumed by responding anglers was 11 meals 

per year.  If the meal size employed by Region 2, 0.5 pounds or 227 g, is applied to this consumption 

rate, the result is a mean estimated consumption rate of 6.8 g/day instead of the 17.3 g/day calculated 

by USEPA.  This rate reported by TAMS/Gradient is more than 2.5 times higher than the rate reported by 

the authors of the original study.   

 

Last, Region 2 has not addressed whether the demographics and target population covered by Connelly 

et al. (1992) are representative of the LPRSA.  As stated in the Hudson River risk assessment 

(TAMS/Gradient, 2000), the demographics of the 1991 New York statewide angler survey reasonably 

match the demographics of the Upper Hudson angler population.  However, the distribution of 

respondents by race in the New York statewide angler survey does not match the LPRSA well.  

Approximately 95% of respondents in the New York statewide angler survey were Caucasian, about 3% 

African‐American, and 2% other.  In the LPRSA, approximately 51% of the surveyed population is 

Caucasian, about 16% is African‐American, and about 32% is of Hispanic descent (Ray et al. 2007b).  The 
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impact of this disparity, as well as differences among other demographic factors, on calculated 

consumption rates, is not addressed in the Tech Memo.  This limitation of Region 2’s analysis introduces 

significant uncertainty into the results.   

Comparability of Data Sets Cited 

 

The RME fish consumption rate of 44 g/day is higher than the consumption rates used in any of the 

other Region 2 HHRAs presented in Table 2 of the Tech Memo, except those for subsistence fishing 

populations, which Region 2 acknowledges is not relevant at the LPRSA.  While Region 2 cites numerous 

studies as supporting the RME fish consumption rate, correction of the numerous inappropriate 

assumptions made in deriving the consumer only fish ingestion rates from these studies demonstrates 

that the majority of the studies cited do not support a fish consumption rate of 44 g/day.  The results of 

various fish consumption studies presented in Figure 2 have been not critically evaluated, including 

discussion of differences among the study methodologies and targeted populations.   Consequently, the 

impacts that these differences in approaches have on the estimated long‐term consumption rates is not 

addressed in the Tech Memo.  This is a major limitation of Region 2’s approach and results.  For 

example, while some of the studies are short‐term creel /intercept surveys of recreational anglers 

(Burger 2002; May and Burger 1996; Burger et al. 1998), some are long‐term intercept surveys (Ray et 

al. 2007), and others are long‐term mail or diary surveys (Ebert et al. 1992; Connelly et al. 1992; 

Connelly et al. 1996).  Still others are long‐term surveys that were designed with short‐term recall 

periods (West et al. 1989; 1993) or general population studies (CPIP and NJMSC 1993; 1991 Superfund 

Default) that are not specific to recreational fishing.  In addition, some of the values presented (USEPA 

1997, USEPA 2000) are not studies in and of themselves but are, instead, averages of multiple studies, 

most of which are already reported in Figure 2.  Region 2’s mixing of a variety of sources of data without 

clearly identifying their differences results in a confusing presentation, and confounds the ability to 

draw sound conclusions from the analysis. 

 

The reporting of these data without qualifying them is misleading.  As shown in the Figure 2, short‐term 

intercept surveys or longer term surveys with short recall periods (Burger 2002; May and Burger 1996, 

Burger et al 1998; West et al. 1989 and 1993) result in higher estimates of consumption than do longer 

term surveys (Ray et al. 2007; Connelly et al. 1992; Ebert et al. 1993; Connelly et al. 1996).  USEPA’s 

guidance recognizes that extrapolation of short‐term data to develop long‐term estimates results in 

unreliable estimates of the upper bounds of the fish consumption distribution (USEPA 1997, 2009).  The 

higher rates for the short‐term studies are not likely to be a reflection of different behaviors within the 

surveyed populations but are, instead, a reflection of the survey methodologies used (USEPA 1997; 

Ebert et al. 1994).  In addition, Region 2 has combined information about the arithmetic mean and 

standard errors associated with individual parameters in an effort to estimate upper‐bound 

consumption estimates but the assumptions that are necessary to complete this calculation are not 

supported by the information that is provided in the source documents.  All of this has contributed to 

highly uncertain overestimated rates of consumption for LPRSA anglers.   
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Region 2 has included fish ingestion rates from general population surveys [CPIP and NJMSC 1993; Pao 

et al. 1982 (the latter is the basis for the 1991 Superfund Default value reported)] in their analysis.  

These types of surveys are generally not relevant to estimating consumption of sport‐caught fish.  While 

the CPIP and NJMSC (1993) did collect limited information on consumption of self‐caught fish if the 

individuals surveyed reported that they consumed it, these individuals were not specifically targeted for 

the survey.  As a result, only five percent of all of the fish meals consumed were sport‐caught fish, and 

separate estimates of sport‐caught fish consumption were not provided.  Therefore, the consumption 

rates provided in the general population surveys and presented in Figure 2 of the Tech Memo are not 

specific to anglers who consume their own catch and they should not be compared to self‐caught fish 

consumption rates.  

 

Region 2 has also asserted that the available data appear to indicate that rates of consumption in New 

Jersey are higher than they are in other northeastern states or in the rest of the country.  While the 

analysis presented in the Tech Memo would appear to support this statement, the higher rates of 

consumption in the New Jersey area are an artifact of the survey methodologies used to collect the data 

and the assumptions used to develop them.  When one looks at studies that have been specifically 

designed to collect information about long‐term fish consumption rates, and compares mean values 

across all studies, it is clear that the New Jersey studies (Burger 2002, Burger et al 1998, May and Burger 

1996) are inconsistent with the other studies.   

 

In addition, the Connelly et al. study (1992) used in Region 2’s analysis and the Connelly et al. (1996) 

study selected by USEPA as a Key Study in the 1997 EFH, were both studies that evaluated consumption 

by anglers who fished New York’s freshwaters.  The Connelly et al. (1996) consumption rates, which is 

the more reliable of the two studies (for the reasons discussed above), are very consistent with the rates 

that have been reported for other relevant studies that are presented in Figure 2 and with the upper 

bound estimate of 17.5 g/day that is recommended by USEPA (2000) as the basis for establishing 

ambient water quality criteria that are protective of sport fishers.   

 

Finally, Region 2 included a composite subsistence fish consumption rate in Figure 2 (source cited as 

USEPA, 2000), despite its acknowledgement that there is no evidence of subsistence fishing in the 

LPRSA.  Since this rate is not relevant, it should be removed from the figure as it is not comparable to 

the other studies that are presented there and is not representative of consumption by the target 

population for the LPRSA. 

 

Issues with Other Burger Surveys Cited 

 

Region 2 uses the Burger et al. (1998) study of Barnegat Bay as support for its consumption rate of 56.6 

g/day.  Unfortunately, this study is subject to many of the same limitations as the Burger (2002) study, 

largely due to the fact that it was never designed to collect long‐term estimates of self‐caught fish 

consumption. It collected data during a three‐month period in the summer, but did not collect any 

information during the remaining nine months of the year and did not incorporate sample weighting.   It 

cannot be considered geographically or demographically comparable to the Newark Bay study in that 
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these data were collected in a much more rural area that is subject to high levels of seasonal and tourist 

activity.  In addition, while it reported a similar frequency of average fish meals per month (5.21 

meals/month for men and 3.92 meals/month for women at Barnegat Bay compared to 4.06 

meals/month reported for Newark Bay), this average meal frequency reported for the Barnegat Bay 

anglers represented total fish meal frequency (from all sources), and not the frequency of self‐caught 

meals.  According to Burger et al. (1998), men reported, on average that 49% of their meals were self‐

caught while women reported that an average of 25% of their meals were self caught.  There was no 

information collected on the number of months during which fishing occurred.  Region 2 calculated 

rates of approximately 50 g/day assuming that individuals fish and consume fish at these rates for 12 

months/year.  This is highly unlikely given the large number of tourists that were likely fishing.   It should 

be noted that the fraction of tourists vs. residents and the rates for each were not reported.  In addition, 

there is no reason to think that anglers in this more seasonal area would fish 12 months per year when 

the Burger (2002) study reported a value of 4.92 months per year as the average number of months 

fished during a year.  If the Burger (2002) reported frequency of 4.92 meals/year was applied to the 

population surveyed at Barnegat Bay and combined with the number of sport‐caught fish meals per 

month (on average 2.5 meals/month for men and 0.99 meals/month for women), then it would have 

resulted in annualized average consumption rate estimates of 9.7 g/day for men and 3.1 g/day for 

women. These data do not support the upper‐bound estimated rate of 56.6 g/day that Region 2 has 

estimated based on Burger (2002) and do not even support the average rate of 22 g/day calculated by 

Region 2 based on Burger (2002).  

 

Region 2 has also cited the May and Burger (1996) study as additional support for its estimated fish 

consumption rate. This study has limitations that are similar to those outlined for Burger (2002) and 

Burger et al. (1998).  It was conducted from mid‐May to the end of September along the Arthur Kill, and 

from July 15 to August 26 along Raritan Bay and the New Jersey shore.  Thus, it only collected data for 

four months of the year on the Arthur Kill and slightly more than one month of the year for the other 

two areas.  Most of the anglers interviewed on the Arthur Kill (85%) were local residents while the vast 

majority interviewed along Raritan Bay and the New Jersey shore were tourists (73% and 75%, 

respectively).  Again, only overall average values were provided in the publication and there was no 

specific estimate of consumption of sport‐caught fish.  While 20% of the anglers reported that they only 

ate the fish that they caught, the number of fish meals for this segment of the survey participants was 

not provided in the publication.  In addition, while 40% of the fishermen interviewed indicated that 

more than half the fish they ate were fish they caught themselves, no estimate of the number of sport‐

caught fish meals and no overall average was provided in the publication. The number of meals was 

reported on an average monthly basis but there was no estimate of the number of months fished. 

Seventy percent of the participants reported that they ate some of their catch.   

 

If it is conservatively assumed that 50% of the fish meals consumed were sport‐caught fish, then the 

average number of sport‐caught fish meals eaten per month would range from 2.15 to 2.4 

meals/month, depending on the area surveyed.  Using this range combined with average meal sizes 

reported for each area (ranging from 10.3 to 11.5 ounces or 292 to 326 g), and the average number of 

months fished reported by Burger et al. (2002) (4.92 months/year), it can be estimated that anglers from 
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the Arthur Kill, Raritan Bay, and the New Jersey Shore ate sport‐caught fish at annualized average daily 

rates of 10.5, 9.1 and 8.7 g/day, respectively.  Again, these do not support the estimates developed by 

Region 2 based on Burger (2002). 

 

Comparison with Other Region 2 Sites  

Region 2 has included, as additional justification for its selected rates of consumption, a comparison 

with rates that have been used at other Region 2 sites.  Based on this comparison, Region 2 reports that 

its selected rate of 44 g/day is higher than the average across the relevant studies but is within the 

range of ingestion rates used in Region 2 decisions since 1991. There are two problems with these 

conclusions.  First, since subsistence fishing is not a concern at the LPRSA, as acknowledged by Region 2 

in the Tech Memo (p.12), it is misleading to include a comparison of the selected rates with those 

derived from studies pertaining to Native American populations.  When those studies are removed from 

the figure, it can be seen that Region 2’s statement is misleading and incorrect.  The average of the two 

upper bound rates selected by Region 2 (44 g/day) is substantially higher than the rates used at other 

sites that do not include Native American populations.  In addition, when considered separately, the 

rate derived from Burger (2002), 56.6 g/day, is even more inconsistent with the rates used at other sites.  

While the upper‐bound rate derived from the Connelly et al. (1992) study is within the range of rates for 

other sites, this is largely because these same data and consumption estimates were used to derive 

values for five of the 12 relevant sites shown in Figure 3, but is higher than the rates used at other sites 

reported in the table. 

 

The second problem is that not all sites are the same and not all water bodies have the same levels of 

fishing activity, fisheries, target populations, or consumption patterns.   Region 2 appears to require  

uniformity in risk assessment for sites within the Region; however, such an approach is not appropriate 

or justified, particularly with regard to the fish/crab consumption exposure pathway.  There is 

considerable USEPA guidance on fish consumption risk assessment (USEPA, 1989a,b; 1997; 1998; 

2000a,b) and all stress the importance of considering site‐specific factors when selecting appropriate 

consumption rates.   This is also reflected in USEPA’s decision to not present recommended default 

consumption rates for freshwater recreational anglers from the draft EFH: 2009 Update because of 

geographical diversity and site‐specificity in recreational fishing patterns (USEPA, 2009). 

 

Consistent with USEPA guidance, it is most important to consider site‐specific characteristics when 

selecting a fish consumption rate rather than focusing on uniform (“one size fits all”) approaches taken 

at other sites.  The LPRSA is not directly comparable to any of the sites listed by Region 2 because it 

includes both freshwater and estuarine sections.  As a result, while there is overlap, the species that are 

present there are not identical to either those in the larger Newark Bay Complex or in freshwater 

fisheries but are, instead, a combination of the two.  In addition, the demographics differ from other 

sites.  Given these differences, it is most important to attempt to capture, to the extent possible, the 

specific behaviors of the anglers who fish the LPRSA.  Region 2’s Tech Memo fails to adequately address 

this factor; rather it relies on rote uniformity that neglects consideration of site‐specific characteristics.  
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Consequently, Region 2’s comparison of sites and corresponding rates to its new consumption rates is 

flawed. 

 

Fraction Ingested 

 

Region 2 has directed use of a FI value of 1 for both the RME and CTE fish and crab consumption 

scenarios.  Region 2 cites as rationale for this assumption the adequate quantity and quality of the 

LPRSA fishery, the large population that lives and works in the vicinity of the site, and access to the river 

via parks, docks, parking lots, and residences abutting the river.  Moreover, it relies heavily on 

redevelopment and restoration plans without regard to the probability that they will actually occur, 

stating that, “if implemented, will make the area more amenable to fishing and crabbing.”  Region 2 also 

states that use of a FI of 1 is consistent with recommendations in RAGS Part A guidance (USEPA 1989), 

as well as Region 2 practice at other contaminated sediment sites.   

 

Region 2 has cited the following statement from USEPA (1989), “Residents near major commercial or 

recreational fisheries or shell fisheries are likely to ingest larger quantities of locally caught fish and 

shellfish than inland residents” [p. 6‐43] as justification for assuming a FI value of 1.  This quote does not 

support the tacit assumption that the assessment of fish/crab risk at sites located near major 

commercial or recreational fisheries should automatically assume a FI value of 1.  Rather, it simply 

indicates that those living near such a fishery are more likely to ingest larger quantities of locally caught 

fish than inland residents, not that all their fish would be sport‐caught fish from the single local source.   

 

While not noted by Region 2 in the Tech Memo, USEPA (1989) also states that FI for fish and shellfish is a 

“pathway‐specific value” and “should consider local usage patterns.” [p. 6‐43].  If a consumption rate 

that is not based on site‐specific data is used to evaluate fish/crab risks specific to the LPRSA, then the 

use of a FI value less than 1 is warranted.  A household survey of recreational anglers in the Five County 

area around the LPRSA (Essex, Hudson, Passaic, Bergen, and Union counties) found that these 

individuals fish at several water bodies in the area, including the LPRSA, the Passaic River above Dundee 

Dam, Newark Bay Complex, the Hackensack River, and numerous small ponds and rivers in the area 

(Bingham et al. 2011).  Thus, there are data to support the assumption that not all of the recreationally 

caught fish consumed by LPRSA anglers comes from the LPRSA. 

 

Use of a FI value less than 1 is supported by precedent at several other large sediment sites, including 

the Aberjona River and Sudbury River in Massachusetts, the Kalamazoo River in Michigan, and the West 

Branch of the Grand Calumet River in Indiana.  At each of these sites, a FI value of 0.5 was used for the 

RME recreational angler fish consumption scenario in conjunction with a consumption rate based on a 

surrogate water body, based on the fact that other desirable fishing locations are located within close 

proximity.   
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Summary and Conclusions 

 

As previously discussed, despite agreement to do so, Region 2 did not apply a consistent or objective set 

of review criteria to critically evaluate studies under consideration as a basis for the development of fish 

and crab consumption rates for the LPRSA HHRA.  Even though survey results can be substantially 

impacted by the manner and purpose for which the study is conducted (e.g., higher rates typically 

estimated from short‐term studies due to survey methodologies [USEPA 1997; Ebert et al. 1994]), 

Region 2 failed to consider the impact of using a study designed to evaluate differences in fish/crab 

consumption patterns among various ethnicities and results of a mail survey focused on angling and 

consumption behavior as it relates to fish consumption advisories rather than studies specifically 

designed to provide data on long‐term fish consumption rates as the primary bases for estimating fish 

consumption rates.  Although raw data were not available, Region 2 eliminated reported non‐consumers 

from the summary results of Burger (2002), even though it could not be determined whether they 

represented true “non‐consumers” (i.e., never ate fish from the area) or they simply had not eaten any 

fish meals during the time specifically asked about in the survey.  Similarly, all cases for which a “?” was 

recorded in the consumption matrix, indicating that the individual had consumed fish but could not 

recall how much, were eliminated from the Connelly et al. (1992) dataset.  Region 2 has failed to 

acknowledge or address the limitations associated with these studies that make them unsuitable as the 

basis for the fish consumption rate for the LPRSA.  In addition, rather than using a statistically valid 

approach, the high‐end consumption rate from each of the manipulated datasets were then averaged 

and this average is proposed by Region 2 as the high‐end fish consumption rate for the LPRSA.   

Region 2 also incorrectly concludes that the site‐specific fish consumption survey results for the lower 

six miles of the LPRSA cannot be used in estimating a RME fish consumption rate based on the 

identification of only seven consuming anglers from the 61 surveyed and cites several USEPA documents 

as supporting this position, although not one of them was confirmed to support the exclusion of non‐

consumers for the estimation of RME fish consumption rates.  Furthermore, Region 2 failed to consider 

the differences in the edible mass of crab tissue assumed in Burger 2002 and the results of the CPG’s 

2009 crab sampling program (an approved EPA collection program) in identifying a crab consumption 

rate.  Finally, Region 2 argues that use of a FI that is less than one is not appropriate for the LPRSA and 

states that this position is consistent with recommendations in RAGS (USEPA, 1989), while RAGS 

indicates that a FI of less than 1 for the fish ingestion exposure pathway should take into account local 

angler usage patterns and water body characteristics.   

The flaws in Region 2’s consumption rate estimates are numerous and the consumption rates 

themselves are not only unrealistic for the LPRSA, but they are substantially higher than rates used at 

other Region 2 sites without Native American subsistence fishing populations.  There is considerable 

USEPA guidance on fish consumption risk assessment (USEPA, 1989a,b; 1997; 1998; 2000a,b) and all 

stress the importance of considering site‐specific factors when selecting appropriate consumption 

rates.  Furthermore, a fraction ingested (FI) value of 0.5 has been used in the fish consumption pathway 

in several sediment site risk assessments in the northeast based on proximity of other more desirable 

and/or accessible sportfishing/crabbing  water bodies.  Therefore, it is unclear why Region 2 has 



September 6, 2011  25 

proposed fish/crab consumption rates and a FI that are not supported by guidance, standards for 

scientifically defensible data analysis, and valid site‐specific data. 

CPG Proposed Alternatives 

  

Consistent with both the hierarchy set forth in Region 2’s Tech Memo and USEPA guidance (2000), the 

fish and crab ingestion rates should be based on site‐specific data to the extent possible.  Thus, CPG 

believes that data generated by a CAS to be conducted by the CPG for the entire 17.4 miles of the LPRSA 

should be used to derive site‐specific fish and crab consumption rates, once those data are available.1  In 

the interim, CPG recommends a range of consumption rates be evaluated for both fish and crab, such as 

the following: 

 17.5 g/day → fish/shellfish consumption rate used by USEPA and NJDEP to derive water quality 

criteria protective of the general public, as well as the average sport angler (USEPA 2000).  The 

17.5 g/day rate is based on per capita intake of freshwater and estuarine finfish and shellfish by 

the general population and represents the 90th percentile of the 1994‐96 USDA CSFII Survey 

(Continuing Survey of Food Intakes by Individuals).  This rate is supported by at least two of the 

studies included in Region 2’s Tech Memo (Connelly et al. 1996 and Ray et al. 2007a,b), both of 

which are superior to the two studies selected by Region 2 as the basis of the new consumption 

rates.  Since the 17.5 g/day rate includes intake of both finfish and shellfish, it can be used to 

estimate both fish and crab consumption risks.   

 7.5 g/day → “One meal per month” consumption rate used at other sediment sites to provide 

information to the public and decision‐makers on potential risks associated with consumption of 

various types of recreationally caught fish/crabs.  This type of approach has been used in other 

sediment site HHRAs where remediation is expected to take decades before advisories can be 

relaxed to provide a range of risk information for consideration in remedial decision‐making 

(e.g., Lower Duwamish Waterway). 

These rates provide reasonable policy alternatives to deriving rates based on studies that are not 

relevant or appropriate for estimating long‐term fish and crab consumption in the LPRSA, and can be 

used for the RME and CTE scenarios.  They are comparable to the upper‐bound and mean fish 

consumption rates of 17 g/day and 4.7 g/day, respectively, for consuming anglers based on Tierra’s 

2000‐01 CAS.    

CPG recommends that a FI value less than 1 be used for both the fish and crab ingestion scenarios.  For 

the RME crabber, a FI value of 0.5 is recommended.  This is considered very conservative, based on the 

documented minimal usage of the Study Area by anglers for crabbing.  A FI value of 0.5 assumes that 

half of the crab consumed comes from outside of the LPRSA.  A FI value of 0.25 is recommended for the 

                                                            
1 CPG recommends that survey data which will be generated in 2011‐12 from a new CAS of the entire 17.4 mile 
study area be used in developing new study area‐wide consumption rates for use in the baseline HHRA.   
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CTE scenario, which is one‐half of the RME FI value. The use of a CTE value that is one‐half of the RME 

value is consistent with Region 2’s approach for a number of other exposure parameters.   

The use of a FI value less than 1 should be considered for the fish ingestion scenarios pending the results 

of the Study Area wide CAS.  Given the close proximity of several other desirable fishable water bodies 

to the LPRSA, it is likely that recreational anglers who fish at the LPRSA obtain a sizable portion of their 

catch outside of the Study Area.  The CAS questionnaire has been designed to collect data on the 

amount of angling that occurs outside of the Study Area.
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Comment  Page  Section  Statement from July 25 Tech Memo  Issue  Correction and/or Clarification 
1  1  1.0  The Cooperating Parties Group 

(CPG) proposed using a fish 
consumption rate of 1.8 g/day for 
the Lower Passaic River 

Incorrect  None of the LPRSA risk assessment planning 
documents submitted by CPG to USEPA Region 2 
proposed use of a fish consumption rate of 1.8 g/day.  
Rather, CPG proposed conducting a new creel/angler 
survey (CAS) of the LPRSA, and estimating 
consumption rates based on the results of that survey.   
However, Region 2 has rejected CPG’s proposal to 
conduct a CAS as part of the RI/FS for the site. 

2  1  1.0  Anglers with zero fish consumption 
are not exposed through a fish 
consumption pathway and cannot 
be considered as part of the RME for 
individuals who may be exposed 

Unsupported   The basis for Region 2’s statement that non‐
consumers cannot be considered in developing a RME 
consumption rate is not clear and no verifiable source 
for this stated policy was located, despite checking the 
references cited by Region 2.  In fact, the default 
consumption rates for recreational anglers presented 
in USEPA’s Exposure Factors Handbook (the rates that 
Region 2 was previously proposing to use for the 
LPRSA baseline HHRA) are based on analyses that 
included both consuming and non‐consuming anglers 
(USEPA 1997).  USEPA’s Guidance for Conducting Fish 
and Wildlife Consumption Surveys (1998) states the 
following (p.4‐8):  
 
“The decision on whether to include these 
respondents [nonconsumers] in the consumption 
estimate or exclude them is dependent on the specific 
goal of the risk assessment.  Per capita consumption 
rates by definition would include nonconsumers and 
consumers of fish.  Including the zero‐consumption 
respondents is a more accurate representation of the 
overall fish consumption rate for a population, but it 
also underestimates the mean consumption rate of 
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Comment  Page  Section  Statement from July 25 Tech Memo  Issue  Correction and/or Clarification 
those who eat fish from the target site by diluting the 
estimated mean consumption with nonconsumer 
zeros.  Thus using the estimated mean per capita fish 
consumption could seriously underestimate the risk to 
regular consumers of fish.  An alternative approach, 
which is more conservative with regard to risk, is to 
use an upper percentile of the per capita fish 
consumption distribution, such as the 90th, 95th, or 
99th percentile, for risk assessment purposes.  If on 
the other hand, the decision is made to exclude 
nonconsumers of fish from the analysis of the survey 
results, the researcher must be able to distinguish 
between the respondents who never eat fish and the 
respondents who eat fish but did not eat fish during 
the recall period.  The latter should be included in 
consumption rate calculations.” 
 
While Region 2 has decided to exclude non‐consumers 
in its calculation of consumption rates presented in 
the July 25 Tech Memo, Region 2 has not clearly 
demonstrated that excluded respondents represent 
true non‐consumers.  For both of the studies selected, 
it is possible that occasional consumers were miss‐
classified and inappropriately excluded from the 
analysis, thereby omitting an important segment of 
the target population, and resulting in overestimates 
of consumption rate for consuming anglers.   This 
uncertainty is not acknowledged in Region 2’s Tech 
Memo. 

3  1  1.0  Fish consumption rates from Ray et 
al. (2007b) that are based only on 

Incorrect  The maximum fish consumption rate from Ray et al. 
(2007b) is 23.95 g/day (Table 3), not 28 g/day as 
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Comment  Page  Section  Statement from July 25 Tech Memo  Issue  Correction and/or Clarification 
anglers who consume fish from the 
Lower Passaic River are 23.95 g/day 
(maximum estimated using 
probabilistic calculations) and 28 
g/day (the actual reported 
maximum) 

stated by Region 2. The reported fish consumption 
rate of 28 g/day is the result of one of the sensitivity 
analyses that applied a 100% probability of catching a 
fish (see page 521‐522 of Ray et al. (2007b)).  Further, 
the maximum of 23.95 g/day was calculated using 
statistically derived sampling weights, not probabilistic 
calculations.  

4  1  1.0  These two values are comparable to 
the 26 g/day consumption rate for 
anglers recommended in EPA's 
Exposure Factors Handbook (EPA 
1997) (errata at www.epa.gov 
/ncea/pdfs/efh/addendum‐
table.pdf) 

Incorrect  The default value from USEPA’s Exposure Factors 
Handbook from 1997 of 26 g/day is an upper 
percentile, not maximum, rate based on consuming 
and non‐consuming anglers as acknowledged in 
Region 2’s technical memo on page 9 and is, therefore, 
not directly comparable to the maximum value from 
Ray et al. (2007).  The equivalent rate from the 2000‐
2001 Creel Angler Survey (CAS) is 1.8 g/day.  If 
calculations are based on consumers only, the 95th 
percentile rate from the 2000‐2001 CAS is 17 g/day, 
which is 34% less than the default value of 26 g/day.   

5  1  1.0  The work plan for the survey 
described in Ray et al. (2007b) was 
submitted to EPA for review and 
was not approved, because it was 
inconsistent with EPA guidance in 
planning   

Taken out of 
context and 
incorrect 

Region 2’s dismissal of the 2000‐01 CAS as a source of 
site‐specific data due to lack of USEPA approval of the 
work plan is not justified given that neither of the two 
studies used to derive the new RME fish consumption 
rate of 44 g/day followed an USEPA‐approved work 
plan.  Further, the work plan was peer reviewed by an 
expert panel (Finley et al. 2003), and studies based on 
the survey were published in peer reviewed journals 
(Kinnell et al. 2007; Ray et al. 2007a,b).   
 
The work plan, implementation, and analysis of the 
2000‐2001 CAS were performed in accordance with 
USEPA guidance and recommendations.  In fact, 
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performance of a CAS to satisfy the screening level 
human and ecological risk assessment at the LPRSA 
was originally mandated by Region 2.  Region 2’s 
decision to ultimately not approve the final CAS work 
plan was never clearly spelled out, and the Agency has 
yet to provide valid criticisms of the year‐long survey.   
 
Region 2 has also used the results from the 2000–01 
CAS in its own 2007 draft LPR human health risk 
assessment to determine which fish species were most 
commonly caught and consumed at this site.  This is 
not surprising given that the peer‐reviewed, year long 
CAS is the only study of its kind in the region.  Clearly, 
the 2000‐01 CAS provides value, and warrants greater 
recognition and consideration than it has been given 
by Region 2 in its Tech Memo. 

7  2  1.1  Non‐consumers will not be further 
evaluated since the fish ingestion 
exposure pathway is not complete.   

Fish 
consumption 
by reported 
non‐
consumers is 
not 
necessarily 
zero 

Reported non‐consumers are sometimes an artifact of 
the survey methodology.  It is not clear how non‐
consumers were identified in the Burger (2002) study, 
and therefore, it cannot be determined whether they 
were truly non‐consumers (i.e., never consume self‐
caught fish or crab) or occasional consumers that were 
not captured in the analysis, as they represent an 
important segment of the target population. 

8  2  1.1  Approach of evaluating only fish 
consumers is consistent with the 
Risk Assessment Guidance for 
Superfund (RAGS) – Part A (EPA 
1989) that defines the RME as the 
maximum exposure that is 
reasonably expected to occur under 

Taken out of 
context and 
does not 
directly 
support 
exclusion of 
non‐

As stated in RAGS (pg. 6‐21), some intake variables 
may not be at their individual maximum values but 
when in combination with other variables will result in 
estimates of the RME.  Intake variable values for a 
given pathway should be selected so that the 
combination of all intake variables results in an 
estimate of the RME for that pathway.  It is not 



Attachment B 
Table 1: Summary of Statements from USEPA Region 2’s July 25 Technical Memorandum  

Warranting Correction and/or Clarification 
 

September 6, 2011  5   

Comment  Page  Section  Statement from July 25 Tech Memo  Issue  Correction and/or Clarification 
baseline conditions and is not a 
worst‐case exposure scenario. 

consumers  necessary or desirable to set each intake variable at its 
absolute maximum as the result will not likely be 
representative of any potentially exposed individual 
and, therefore, is not “reasonable”. 

9  2  1.1  RAGS Part A recommends the 
following procedures for calculating 
a contact rate. “Contact rate reflects 
the amount of contaminated 
medium contacted per unit time or 
event. If statistical data are available 
for a contact rate, use the 95th 
percentile value for this variable” 
(EPA 1989, p.6¬22). Consistent with 
this recommendation, in those cases 
where fish ingestion rate data are 
available and supportive of 
statistical calculations, the 95th 
percentile is used in the calculation 
and is noted in the text.   

Taken out of 
context 

RAGS further states in the next paragraph (pg. 6‐22) 
that “Sometimes several separate terms are used to 
derive an estimate of contact rate. In such instances, 
the combination of variables used to estimate intake 
should result in an estimate approximating the 95th 
percentile value.”  Therefore, it is not necessary or 
desirable for each intake variable to be set at its 
individual 95th percentile.  If a RME fish consumption 
rate that considers consumers only is used in 
combination with maximum or 95% UCL fish 
concentrations and 90th and 95th percentile exposure 
assumptions, the resulting exposure estimate will 
almost certainly be above that reasonably likely to 
occur in the population of concern (i.e., compounding 
conservatism from combining several upper bound 
assumptions).   

10  3  1.1  “Based on these guidance 
documents, this analysis evaluates 
the number of anglers reporting fish 
consumption in the available 
surveys, variability in fish ingestion 
rates across surveys, and 
consistency with fish ingestion rates 
used by Region 2 in Records of 
Decision since 1991.” 

Inappropriate 
reference to 
USEPA 
guidance, and 
deficient list 
of evaluation 
criteria  

The guidance documents referenced in this statement 
(USEPA 1989 and USEPA 1991) are of limited relevance 
to establishing a framework for evaluating 
consumption surveys, including the evaluation criteria 
that should be used to assess their suitability.  Region 
2’s inference that USEPA (1989, 1991) provide a basis 
for focusing the analysis on the number of fish 
consumers surveyed, variability in ingestion rates 
across surveys, and consistency with rates used in 
Region 2 RODs represents flawed logic, as these 
criteria have little to no bearing on the suitability of a 
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particular survey to the task at hand.  Variability in 
ingestion rates is expected based on the inherent 
differences in water bodies and angler populations.  
Consistency with rates used in prior regional RODs is 
also of limited usefulness in assessing the utility or 
quality of a particular study for the same reason. Each 
site is unique and warrants independent consideration 
of its site setting, water body and fishery 
characteristics, and target population.  Use of criteria 
focused on consistency in an exposure parameter that 
is inherently variable will not result in an outcome that 
is useful or meaningful and undermines the 
importance of site‐specific risk assessments.   

11  3 
 

2.0  Fish and crab consumption surveys 
relevant to the 17.4‐mile area of the 
LPRSA were identified based on the 
criteria outlined in EPA’s 2000 
Ambient Water Quality Guidance 
(EPA 2000). The analysis is organized 
by the following data sources: 
 
(1) use of local data; 
(2) use of data reflecting similar 
geography/population groups; 
(3) use of data from national 
surveys; and 
(4) use of EPA’s default intake rates. 

USEPA 2000 
does not 
outline 
criteria for 
identifying 
relevant 
studies or 
evaluating 
their quality 

USEPA (2000) does not list criteria for identifying 
relevant studies or evaluating their quality; rather, it 
provides a hierarchy for identifying potential sources 
of consumption data.  While use of the hierarchy is 
sound, Region 2 failed to establish a systematic 
process for identifying relevant studies for 
consideration and considering the ability of the survey 
designs to address consumption from the LPRSA.  
Thus, many of the studies that Region 2 identified as 
potential data sources are not relevant or appropriate 
for the task at hand.  Because of design issues, several 
of the studies are not suitable for deriving long‐term 
consumption rates.  In several of the other studies, the 
population surveyed is not similar or the geography is 
not similar the LPRSA.  More detail is provided in 
subsequent comments. 

12  5  2.1a  As indicated in Figure 1, the one 
local survey conducted by Ray et al. 

Not a valid 
reason for 

It is true that the 2000‐2001 CAS captured 7 
consuming anglers.  However, simply citing the 
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(2007b) had 7 reported consumers 
and the lowest number of fish 
consumers of all of surveys 
analyzed. 

excluding the 
study 

number of anglers interviewed does not reflect the 
level of study design to ensure that anglers in the 
LPRSA were properly captured and shows a lack of 
understanding regarding a probability sample.  As an 
analogy, the U.S. decennial Census 2000 was 
statistically designed to account for factors such as 
deterrence and missed respondents, which would 
undercount segments of the population if direct, door‐
to‐door interview of every household was attempted.  
The census was designed this way so that the data 
obtained from the fraction of the population that 
responded to the census can more accurately 
represent the entire U.S. population (Wright and 
Farmer 2000). Some of these same factors were also 
considered in surveying the Lower Passaic River 
anglers. 
  
Anticipating that the angling population in the LPRSA 
would be relatively small, and that angler visits to the 
area would be fairly infrequent, the CAS was not 
designed to employ a conventional random sampling 
of anglers fishing in the area.  Instead, the CAS was 
designed to systematically capture a high proportion 
of anglers visiting the LPRSA, a study objective that 
required consistent and frequent survey visits over an 
extended period of time.  Thus, a year‐long survey was 
conducted that included boat‐based counts performed 
on 143 days of which fishing activity as a percent of 
total count days was 66%.  Plus, interviews were 
performed on 101 days.  From the boat‐based counts, 
anglers were counted 789 times and intercepted 84 
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times.  This resulted in identifying 61 individual 
anglers, of which 7 stated that they would consume 
the fish they caught.  Plus, these values do not account 
for the estimated sample weightings factors that 
would correspond to the data if it were a probability 
sample from the true population of anglers.  Thus, 
incorporating the sampling weights resulted in an 
estimated angler population of 385 anglers, 34 fish‐
consuming anglers, and no anglers who reported 
consuming crab (Ray et al. 2007b, Table 2).   
 
Population rates that account for avidity are important 
because of the 7 consuming anglers, 5 were avid 
(sampling weights were 1), the other two had 
sampling weights of 4 and 7, plus estimates from the 
missed creel reports were included to round out the 
population to an estimated 34 fish‐consuming anglers.  
The size of this population captured during a survey 
administered ten years ago may even be conservative 
given that the most popular fishing location in the 
2000‐2001 CAS, the Hess Gas Station, is no longer a 
viable fishing spot.  Thus, contrary to Region 2’s 
assumption on page 13 of the technical memo that in 
the future the river will be more accessible to fishing, 
we have witnessed that in the 10 year time span since 
the 2000‐2001 CAS, there has been a loss of a popular 
fishing locations.  All these issues, including Region 2’s 
concern that the 2000‐2001 CAS captured 7 
consuming anglers, will no longer be an issue once the 
CAS of the entire LPRSA is complete.   

13  5  2.1a  Table 6 in Ray et al. (2007b)  Incorrect  The fact that only seven consuming anglers were 



Attachment B 
Table 1: Summary of Statements from USEPA Region 2’s July 25 Technical Memorandum  

Warranting Correction and/or Clarification 
 

September 6, 2011  9   

Comment  Page  Section  Statement from July 25 Tech Memo  Issue  Correction and/or Clarification 
reported that only 11% of those 
surveyed reported consuming fish 
(i.e., 7 out of 61 anglers surveyed). 
The small number of consumers 
limits further statistical analyses in 
that it would result in a large 
variance around the estimated 
ingestion rate. 

identified simply indicates that the population of 
people who consume fish from the lower Passaic River 
is small.  According to the Exposure Assessment 
Guidelines (USEPA, 1992), when statistically based 
sampling is used to generate data, relevance is a 
function of how well the sample represents the 
medium or parameter being characterized.  Therefore, 
the most appropriate sample population from which 
to calculate statistically‐derived fish consumption 
rates is the population surveyed in the year‐long LPR 
CAS, regardless of the number of consumers 
identified. 
 
Region 2’s statement also shows a lack of 
understanding regarding a probability sample, which is 
statistically designed to capture a sample of the target 
population, and through use of sampling weights, 
calculate consumption statistics for the full target 
population.  As discussed in Ray et al. (2007b), once 
the sampling weights have been properly calculated 
and applied, the size of the consuming angler 
population in RM 1‐7 is estimated to be 34, not 7.    

14  5  2.1a  Therefore, in accordance with EPA 
guidance (EPA 1992), the small 
number of consumers and the 
minimal consumer specific data 
provided by Ray et al. (2007b), limit 
evaluation of the consumption rate 
to the maximum reported 
consumption rate 

Incorrect  Region 2’s has referenced 1992 guidance related to 
calculating the “concentration term” for use in risk 
assessment.  This guidance is intended to be used to 
calculate upper‐bound concentrations for 
environmental data sets, including those with limited 
numbers of samples.  It is not intended for use in 
calculating statistics from survey data collected using a 
probability based methodology.   

15  5  2.1b  All of the studies chosen for use in  Incorrect  This is not accurate for the New Jersey Statewide 
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estimating LPRSA fish consumption 
rates were published in the peer‐
reviewed literature or by EPA  
following an external review process 

Survey conducted in 1993.  It is also not clear whether 
Connelly et al. 1992 received peer review.  It is cited in 
the USEPA Exposure Factors Handbook, but the study 
was published in a state document, not by USEPA, and 
was not published in the peer reviewed literature. 

16  6  2.1b  Region 2 alludes to ”several 
concerns with use of the [Ray et al. 
2007a,b] survey data for the LPRSA 
human health risk assessment 
(Mugdan 2010, Buchanan 2010).” 

Unsupported  This statement is based on two letters to the editor of 
Science of the Total Environment (STE) submitted by 
Region 2 (Mugdan, 2010) and NJDEP (Buchanan et al., 
2010) in response to publication of the Urban et al. 
(2009)  LPR HHRA in STE.  In these letters to the editor:

 USEPA indicated that the fish ingestion rates 
calculated by Ray et al. (2007a,b) were 
considered to be artificially low since they 
included non‐consuming anglers and, 
therefore, were inappropriate for use in risk 
assessment as they would underestimate the 
exposure and health risks associated with LPR 
anglers (Mugdan, 2010); and 

 The NJDEP indicated that data collected during 
the 2000‐01 LPR CAS were not valid for use in 
a LPR risk assessment because the CAS had 
not been approved by the USEPA due to 
unspecified “significant flaw[s]” (Buchanan et 
al., 2010). 

The CPG disputes the validity of both comments based 
on the fact that USEPA’s default consumption rates 
include both consumers and non‐consumers, and 
exclusion of the 2000‐01 CAS data because the work 
plan was not approved is inappropriate when Region 
2’s preferred non‐site‐specific studies also did not 
follow an USEPA‐approved work plan. 
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The following responses were published in STE by the 
authors of the original LPR HHRA (Urban et al., 
2010a,b) in response to the USEPA and NJDEP 
comments:  
 

 Urban et al. (2010a) noted that non‐
consuming anglers are included in the 
derivation of USEPA default fish ingestion 
rates (Ebert et al. 1993, Connelly et al., 1996), 
as stated explicitly in the USEPA’s Exposure 
Factors Handbook (USEPA, 1997); 

 Urban et al. (2010a) also noted the expert 
panel that provided extensive review of the 
CAS design (Finley et al., 2003), and USEPA’s 
own RAGS guidance, which recommends use 
of site‐specific data over default values when 
such data are available (USEPA, 1989); 

 Urban et al. (2010b) noted that the USEPA 
used the results from the 2000–2001 LPR CAS 
in its own 2007 draft LPR HHRA to determine 
the fish species most commonly caught and 
consumed at this site and that it is doubtful 
that Region 2 would have relied on the results 
of a study that they deemed to contain 
significant flaws. 

17  8  2.1c  Figure 2  Incorrect  The rate attributed to Ray et al. 2007b is incorrect.  
The maximum rate based only on anglers consuming 
fish from the 2000‐01 CAS was 23.95 g/day.  However, 
Figure 2 should be corrected to present the 95th 
percentile and mean consumption rates for consuming 
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anglers of 17 g/day and 4.7 g/day, respectively. 

18  8  2.1c  Ray et al. (2007b) stated that 2 of 
the 7 anglers consumed more than 
20 g/day, with a maximum rate of 
28 g/day. 

Taken out of 
context 

This statement applies to the result of a sensitivity 
analysis performed that applied a 100% probability of 
catching a fish and is not part of the primary analysis.  
The maximum rate based only on anglers consuming 
fish from the 2000‐2001 CAS was 23.95 g/day and the 
95th percentile was 17 g/day. 

19  8 ‐11  2.1c  Discussion of EPA default 
consumption rates cited as support 
for the RME fish consumption rate 

Does not 
support 
exclusion of 
non‐
consumers 

The recommended fish consumption values in the 
Exposure Factors Handbook (USEPA, 1997) are based 
on both consumers and non‐consumers. 

20  10  2.1c  Michigan data (West et al. 1989, 
1993) used in the defaults included 
consumers only 

Incorrect; 
both studies 
included non‐
consumers 
and 
consumers 

West et al. 1989:  Includes consuming and non‐
consuming anglers [See page 10‐14 of EFH] "The 
distribution shown in Table 10‐63 is based on 
respondents who consumed recreational caught fish. 
As mentioned above, these represent 75 percent of all 
respondents and 84 percent of respondents who 
reported having fished in the prior year. Among this 
latter population, the mean recreational fish intake 
rate is 14.4*0.84=12.1 g/day; the value of 38.7 g/day 
(95th percentile among consumers) corresponds to 
the 95.8th percentile of the fish intake distribution in 
this (fishing) population."]  Assumed 8‐oz. (228 g) meal 
size for all. 
 
West et al. 1993: Represents respondents who 
reported that they currently eat fish, although this 
may include respondents who did not eat fish in the 7 
days of the recall survey. Thus, the calculated mean 
includes "non‐consumers" during the 7‐day survey 
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Comment  Page  Section  Statement from July 25 Tech Memo  Issue  Correction and/or Clarification 
period.  Based on responses, meal sizes were assumed 
to be 5‐oz (142.5 g), 8‐oz. (228 g), or 10‐oz. (285 g). 

21  10  2.1c  Mention of EPA’s Office of Water 
default recommendation of 142.4 
g/day for subsistence fishers (EPA 
2000) 

Misleading  References to subsistence fisher consumption rate are 
not germane for the LPRSA since there is no evidence 
of subsistence there.  Accordingly, the reference 
should be removed, or, at a minimum, qualified as to 
its irrelevance to this analysis. 

22  10  2.1c  Of the surveys identified, only the 
1997 EFH (EPA 1997), Burger 
(2002) and Connelly et al. (1992) 
contain enough information to 
calculate statistical distributions 
for the ingestion rates. 

Incorrect  Burger (2002) does not contain enough information to 
calculate reliable and accurate statistical distributions 
for ingestion rates.  The only data provided are means 
and standard errors for a subset of parameters used to 
estimate consumption rates, and a series of bar graphs 
that provide monthly consumption for six broad 
ranges by the percent of anglers interviewed.   
Because the original survey data and analysis are no 
longer available, Region 2 has used these limited data 
to estimate upper bound consumption rates that are 
not robust.    

23  11  3.0  The RME fish ingestion rate 
identified for the LPRSA (44 g/day) is 
higher than the average but within  
the range of ingestion rates used in 
EPA Region 2 decisions since 1991 

Incorrect and 
misleading 

Since subsistence fishing is not a concern at the LPRSA, 
it is misleading to include a comparison of the 
proposed LPRSA rates with those derived from studies 
pertaining to Native American populations.  When 
Native American studies are excluded, it is clear that 
the 44 g/day proposed by Region 2 for use in the 
LPRSA risk assessment is substantially higher than 
rates used at other Region 2 sites without Native 
American subsistence fishing populations.   

24  13  4.0  Consistent with the 
recommendations in RAGS Part A 
(EPA 1989), use of an FI less than 
one is not appropriate 

Incorrect  Region 2’s statement that assuming a fraction ingested 
(FI) of 1 is consistent with recommendations in 
guidance is not accurate.  RAGS guidance clearly states 
that the decision to use a FI of less than 1 for the fish 
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ingestion exposure pathway should take into account 
local angler usage patterns and water body 
characteristics. 
 
It is not appropriate to base an FI of 1 simply on a 
species’ presence in a water body (e.g., blue crab), if 
other factors limit angling activity.  While crabs are 
present in the LPRSA, crabbing is infrequent, 
particularly in comparison to Newark Bay, which has 
the same crabbing advisory.  This disparity in crabbing 
activity should be reflected in the use of an FI value 
that is less than 1. 

25  NA  NA  Deletion of language allowing for 
cooking loss considerations 

No 
justification 
given 

Region 2 has deleted language previously offered in 
their 9/10/10 comments on the draft RARC Plan 
allowing for discussions on cooking loss factors.  The 
rationale for this change in position is not justified, 
and deprives CPG of an opportunity for meaningful 
technical exchange with Region 2 on this topic. 
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Attachment C 
Summary of Publically Available  

Pathogen Monitoring Data for LPRSA 
 

Publically available information regarding pathogens in the Lower Passaic River Study Area (LPRSA) was 

reviewed, including the classification of the LPRSA river sections within the New Jersey 303(d) List of 

Water Quality Limited Waters and sampling data for the LPRSA.  The USEPA STORET database was 

accessed for this information (http://www.epa.gov/storet/). 

The New Jersey 303(d) List is a list of water bodies that do not attain designated water quality standards 

for the specified use of the water body.  The Lower Passaic River (LPR) from Dundee Dam to Newark Bay 

is not included in the NJ 303(d) List in 2000, 2002, and 2004.  While not clear from the listing, this may 

be because monitoring was not conducted in the river those years1.  In the 2006 List, however, the LPR 

from Dundee Dam to Newark Bay was listed in the 303(d) List for pathogens.  In the 2008 and 2010 Lists, 

the stretch of river from Second River (~RM 8) to Saddle River (~RM 15.5) is listed for pathogens.  The 

sections that are included on the 303(d) Lists are listed because the stretch of the LPR from the Second 

River to Dundee Dam is designated for use as a Primary Contact Recreation water body.   

Based on the designated use of Primary Contact Recreation, the state water quality standards (NJAC 

7:9B‐1.14(d)) are listed below.  New Jersey has also adopted the USEPA guidance for Fecal Coliform 

water quality standards (EPA 440/5‐88‐007, 1988).  These pathogen criteria have been set to prevent 

acute gastrointestinal illness caused by the incidental ingestion of fecally contaminated water during 

recreational activities with direct water contact (i.e., involving full body submergence), such as 

swimming, water skiing and skin diving.  

Pathogen Geometric Mean  Single Sample 
 counts/100 ml counts/100 ml 
Enterococci 35 104 

E. coli 126 235 

Fecal ColiformsA 200 -- 
A: For Primary Contact Recreation water bodies.  For SE3 waterbodies, which is the classification for 
the lower 8 miles, the fecal coliforms standard is <1500 counts/ml (geo mean). 

 

The USEPA has also issued bacteriological Ambient Water Quality Criteria for Marine and Fresh 

Recreational Waters (EPA440/5‐84‐002, 1986) for Enterococci and E. coli.  These criteria are: 

                                                            
1 The USEPA STORET database goes back to 2000; if there were samples for 2000 or 2001, it is likely that they would have gone into the 2002 or 

2004 reports.   
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Pathogen Geometric Mean  Single SampleA

 counts/100 ml counts/100 ml 
Freshwater 

Enterococci 33 61 (61 – 151) 

E. coli 126 235 - 575 

Marine 
Enterococci 35 104 (104 – 501) 
A: USEPA water quality criteria for single samples depends on 4 different water body uses.  NJ 
designation of Primary Contact Recreation considered equivalent to the USEPA classification of 
Designated Beach Area (upper 75% C.l.),  

The United States Geological Survey (USGS) and the USEPA maintain databases of water quality 

information across the country.  The USEPA STORET database has more than 1,000 water quality 

samples from within the LPRSA.  The dates for these samples, which were collected by the New Jersey 

Harbor Dischargers Group, range from 2003 to 2009 for fecal coliforms and 2009 for enterococci.   There 

are monitoring stations with periodic samples at three locations in the stretch of the LPR between 

Dundee Dam and Newark Bay (LPR at Rutgers St (RM 8.5), LPR at Union Ave (RM 12.8), and LPR at 

Dundee Dam (RM 17.0)).  One station is located above the dam (LPR at Market St (RM 18.8)).  The 

pathogen monitoring data for all four stations are shown in Figures 1a (single sample results) and 1b 

(geometric mean results).  While outside of the LPRSA, the station at RM 18.8 is included for comparison 

purposes. 

Figure 1a presents single sample results for fecal coliforms (upper graph).  These data are plotted for 

illustrative purposes, since the fecal coliforms standard is for comparison with the geometric mean 

calculated over a 30 day period (assuming a minimum of 5 sampling events).   As shown in Figure 1b 

(upper graph), the monthly geometric means for fecal coliforms exceeded the state standard of 200 

counts/100 ml at all four sampling stations on numerous sampling events over the five year period 

between 2004 and 2009.   

Figure 1a also presents the single sample results for enterococci (lower graph).  As shown, a number of 

single sample results for enterococci exceed the state water quality criterion for a single sample of 104 

counts/100 ml.  As shown in Figure 1b (lower graph), all of the geometric means for enterococci at 

sampling stations located at RM 8.5 and RM 12.5 exceed the state standard of 35 counts/100 ml.  A 

number of the means for the station at Dundee Dam also exceed the standard.  Based on these 2009 

data, there are numerous occasions when the levels of enterococci throughout the freshwater stretch of 

the LPRSA are above the levels considered safe for primary contact recreation. 

In 2003, the Interstate Environmental Commission (New York) conducted a sampling program that 

included six sampling stations in the LPRSA (two stations above RM 8, one station around RM 8, and 3 

stations below RM 8).  These six stations were sampled six times between August 11, 2003 and 

September 22, 2003.  The 2003 LPRSA pathogen data are summarized in the maps shown in Figure 2.  

Figure 2a presents the results for fecal coliforms; Figure 2b presents the results for fecal streptococcus; 

and Figure 2c presents the results for enterococci.  For the three stations at or above RM 8 and for all six 
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sampling events, individual sampling results for fecal coliforms exceed the state standard of 200 

counts/ml (geometric mean).  While not calculated for this evaluation, the geometric mean would also 

be exceeded.  As shown in Figure 2c, individual sampling results for enterococci exceed the state single 

sample standard of 104 counts/ml in 16 of the 18 samples collected at or above RM 8.   Fecal 

streptococcus is included for illustrative purposes, as there is no standard for comparison. 

Based on the findings of this review and analysis of publically available pathogen monitoring data, there 

have been numerous occasions over the past several years when the levels of pathogens in the stretch 

of the LPRSA classified as freshwater 2 non‐trout (FW2‐NT) and saline‐estuarine 2 (SE2) exceed 

applicable criteria established by the state of NJ and USEPA as safe for primary contact recreational 

activities such as swimming.  These findings are consistent with other published studies regarding 

pathogen levels in the LPR.  Sampling of surface water directly from and around a discharging CSO in the 

LPR showed pathogen concentrations in excess of health‐based water quality criteria and in some cases 

similar to raw sewage (Donovan et al., 2008).   
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Environmental Microbiology, Volume 74.  February 2008. 
 



Figure 1 a – Single Sample Results

1.0E+05

LPRSA‐Fecal Coliforms

1.0E+04

Passaic River at Rutgers St (RM 8.5)

Passaic River at Union Ave (RM 12.8)

Passaic River at Dundee Dam (RM 17.0)

Passaic River at Market St (RM 18.8)

1.0E+02

1.0E+03

Co
un

ts

1.0E+00

1.0E+01

1/2003 7/2003 12/2003 6/2004 12/2004 6/2005 12/2005 6/2006 12/2006 6/2007 12/2007 6/2008 12/2008 6/2009 12/2009 6/2010

NOTES:
Sample Results noted as "beyond quantitation limit were excluded from data set
Sample Results noted as "Not Detected" or "0" were considered to have a value of 1 for calculation of Geometric Mean
because detection limit was unavailable for sampling activities.

Some samples from the STORET Database report the units of Fecal Coliforms as mg/L, but the standard method that
is referenced in the database (EPA‐600/8‐78‐017)  indicates the units should be counts/100 mL.   It was assumed that
all sample results are measured in counts/100 mL.

226 samples from the STORET Database were given the type "Actual" while the remaining 568 samples were given the 
type "Estimate"

1.0E+04

1.0E+05

LPRSA‐Enterococcus

Passaic River at Rutgers Ave (RM 8.5)

Passaic River at Union Ave (RM 12.8)

Passaic River at Dundee Dam (RM 17.0)

Passaic River at Market St (RM 18.8)

NOTES:
Sample Results noted as "beyond quantitation limit were excluded from data set
Sample Results noted as "Not Detected" or "0" were considered to have a value of 1 for calculation of Geometric Mean
because detection limit was unavailable for sampling activities.

Some samples from the STORET Database report the units of Fecal Coliforms as mg/L, but the standard method that
is referenced in the database (EPA‐600/8‐78‐017)  indicates the units should be counts/100 mL.   It was assumed that
all sample results are measured in counts/100 mL.
202 samples from the STORET Database were given the type "Actual" while the remaining 172 samples were given the type "Estimate"

1.0E+03

Co
un

ts

1.0E+01

1.0E+02
WQ Standard 104 /100 ml
Enterococcus
Above RM 8

AECOM DRAFT—For Discussion Purposes Only
August 22, 2011

1.0E+00

1/2009 2/2009 3/2009 4/2009 5/2009 6/2009 7/2009 8/2009 9/2009 10/2009 11/2009 12/2009 1/2010



Figure 1 b – Geometric Mean Results
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LPRSA CPG-EPA
RARC Plan Dispute Resolution

December 1, 2011



Overview of Dispute Resolution Issues
• Five Technical Issues 

– Characterization of Current and Future Exposures
– Proposed Fish and Crab Consumption Rates and Fraction Ingested 

Value of 1
– Retraction of Agreement for Dialogue on Cooking Loss
– Approach to Evaluating Residential Exposure to Sediment
– Modification to Testable Risk Question

• Four Policy Issues
– Remove references to pathogenic contamination
– Delete “urban” to describe reference & background conditions
– Remove references  to EPA as source of directed exposure scenarios 

and assumptions & CPG’s technical basis for alternative positions
– Remove statements supporting consideration of site-specific data
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Issue #1 – Characterization of Current and Future 
Exposures
EPA’s Directive Relevant 

Comments
Basis of CPG Dispute

Evaluate only one set of 
exposure assumptions 
representing a hypothetical 
future scenario 

100, 102, 105, 
130

•Inconsistent with NCP and RAGS Part A
•Differences between current and future site 
conditions that contradict one-scenario approach
•Results in incomplete depiction of potential risks to 
human health 

Revise language from 
approved PFD and add new 
language describing current 
site conditions and uses

4, 11, 83, 84, 
86, 87, 89, 92

•Inaccurate portrayal of current site conditions and 
uses (e.g., increasingly used for crabbing, boating)
•Change in point of transition to residential from 
~RM 8-10 to ~RM4
•Lack of acknowledgement of physical features that 
limit access and potential for exposure

Add new language
describing future site 
conditions and uses

4, 13, 77, 81, 
91, 94, 104, 
105, 128

•Based on a single future vision of the LPR setting 
that does not currently exist, and relies on funding 
and implementation of community master plans that 
are not guaranteed
•Potential future exposures are speculative and 
unsupported by site-specific data
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Issue #1 – Characterization of Current and Future 
Exposures

EPA’s Directive CPG’s Proposed 
Solution

Benefits

Evaluate only one set of 
exposure assumptions 
representing a hypothetical 
future scenario 

•Augment exposure assessment to
include current site uses and
assumptions
•Target scenarios with differences
between current and future site
conditions  (e.g., recreational)

•Reconciles internal contradictions created by
imposing future conditions on site setting that
does not currently exist
•Provides complete understanding of “current
and potential threats to human health” to risk
managers and stakeholders
• Promotes informed remedial decision-making

Revise language from 
approved PFD and add 
new language describing 
current site conditions and 
uses

•Retain PFD language describing
current conditions
•Retain language describing
shoreline & river characteristics
•Remove unsupported language
describing current land and
waterway uses

•Provides accurate depiction of LPRSA under
current conditions
•Establishes baseline conditions for
characterization of relevant current exposure
scenarios

Add new language
describing future site 
conditions and uses

•For each municipal plan,
determine relevant features of
riverfront redevelopment, funding,
and timeframe; document in RARC
Plan

•Minimizes speculative language about future
exposures by explicitly considering initiatives
and waterfront features included in local
planning
•Provides for accurate characterization of
LPRSA in foreseeable future
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Issue #2 – Proposed Fish and Crab Consumption Rates 
and Fraction Ingested Value of 1

EPA’s Directive Relevant
Comments

Basis of CPG Dispute

For LPRSA recreational angler, 
use fish consumption rate based 
on surveys of surrogate water 
bodies (Newark Bay and New 
York State)

110b, 110d, 
111, 113, 114, & 
EPA July 25 
Tech Memo

•Studies chosen, Burger (2002) and Connelly et 
al. (1992), have issues that limit their usefulness 
as bases for LPRSA fish consumption rates
•Weight of evidence approach is not thorough 
and consistent in analysis of studies cited
•Compelling reasons to dismiss site-specific 
survey not provided

For LPRSA recreational angler, 
use crab consumption rate 
based on survey of Newark Bay
crabbers

110b, 110d, 
111, 113, 114, & 
EPA July 25 TM

•Technical issues with use of Burger (2002) as
basis for crab consumption rate, including study 
design, data collection, data analysis, and lack 
of documentation
•Crabbing not evident in LPRSA 

Assume all fish and crab 
consumed comes from LPRSA

110b, 110d, 
111, 113, 114, & 
EPA July 25 TM

•Regarding fraction ingested (FI), RAGS states 
that local angler usage patterns and water body 
characteristics should be taken into account
•No recognition of close proximity of other more 
desirable water bodies

Page 5



Issue #2 – Proposed Fish and Crab Consumption Rates 
and Fraction Ingested Value of 1 

EPA’s Directive CPG’s 
Proposed 
Solution

Benefits

For recreational angler, 
use fish consumption rate 
based on surveys of 
surrogate water bodies 
(Newark Bay and New 
York State)

Pending site-specific
data from new CAS,
evaluate range of 
rates, such as:

17.5 g/day – Basis of 
EPA and NJDEP water 
quality criteria, protective 
of recreational anglers1

7.5 g/day – “One meal 
per month” consumption 
scenario 

•Provides reasonable policy alternative to 
deriving rates based on studies that are not 
relevant or appropriate for LPRSA
17.5 g/day → consistent with rate used by state of 
New Jersey to derive water quality criteria protective of 
recreational anglers
7.5 g/day (one-meal-per-month) → precedent for use 
at other sediment sites to provide risk information to the 
public and decision-makers
•Leave open potential for amending in future
with site-specific data

For recreational angler, 
use crab consumption rate 
based on survey of 
Newark Bay crabbers

Assume all fish and crab 
consumed comes from 
LPRSA

Assume FI value less 
than 1 (especially 
crab)

•Reflects reality that LPRSA not a crabbing
destination
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Issue #3 – Retraction of Agreement for Dialogue on 
Cooking Loss

Directive Relevant
Comments

Basis of CPG 
Dispute

CPG’s Proposed 
Solution

Deletes language 
previously offered in 
September 10, 2010 
comments on the 
draft RARC Plan 
allowing for 
discussions on 
cooking loss factors

112, 114, 115, 
135

Rationale for this change 
in position is not 
provided, and deprives 
CPG of an opportunity for 
meaningful technical 
exchange with EPA on 
this topic  

Engage on this topic as 
originally planned
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Issue #4 – Approach to Evaluating Residential Exposure 
to Sediment

EPA’s Directive Relevant
Comments

Basis of CPG 
Dispute

CPG’s Proposed 
Solution

Assume backyards are 
covered by river 
sediment contacted 
daily by residents 

109, 118, 131 •Ignores that sediment 
deposited on backyard 
constitutes fraction of 
soil (supported by EPA’s 
recent park sampling)
•Year-round exposure 
does not reflect climate 
and weather, or normal 
patterns of human 
activity

•Use representative backyard 
sediment-soil matrix exposure 
point concentrations that 
account for mixing with native 
soil (e.g., site-specific 
modeling or simple dilution 
factor)
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Issue #5 – Modification to Testable Risk Question 

Directive Relevant
Comments

Basis of CPG 
Dispute

CPG’s Proposed 
Solution

Change testable risk 
questions after the 
measurement 
endpoint  have been 
identified and data 
collected to address 
the original question

34 •Inconsistent with USEPA 
risk guidance (1997)
•Mummichog egg data 
have already been 
collected, consistent with: 
(1) previously approved 
testable risk question, 
and (2) EPA-approved 
QAPP
• Existing mummichog 
egg data cannot be used 
to answer EPA’s new 
testable risk question; a 
completely new study 
approach would have to 
be defined and approved 
by EPA, including 
identifying “appropriately 
selected reference sites”

Retain the language of the 
original testable question in the 
RARC Plan
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Policy Issues 

EPA’s Directive Relevant
Comments

Basis of CPG 
Dispute

CPG’s Proposed 
Solution

1. Remove references 
to pathogenic 
contamination;
reference designated 
uses of river in RM 8-
17.4, including 
swimming   

3, 90, 104, 128, 
150

•Pathogens are pollutants 
& contaminants within the 
meaning of CERCLA -one 
of the purposes of the 
RI/FS is to determine the 
nature & extent of 
contamination… 22
•Results in incomplete 
depiction of site setting
•No acknowledgement of 
frequent excursions of 
bacterial standards 
• Contradiction in use of 
non-CERCLA goal of 
"fishable & swimmable“ to 
justify future exposure, but
no assessment of 
pathogen risk

•Retain relevant language 
regarding pathogen 
contamination as a site 
characterization factor
•Include in the uncertainty 
analysis an assessment of 
pathogen risks using available 
data and accepted risk 
assessment methods 
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Policy Issues 

EPA’s  
Directive

Relevant
Comments

Basis of CPG Dispute CPG’s Proposed 
Solution

2. Delete the term 
“urban” to describe 
reference & 
background 
conditions suitable 
for use in LPRSA 
RI/FS 

8, 18, 68 •Counter to entire premise for 
LPRRP, addressing degraded 
sediment & water quality in a 
highly urbanized rivers 
•Urban has been used to date 
consistently throughout the 
RI/FS process, and approved 
documents (PFD and Benthic 
QAPP (see Worksheet #9)
•Inconsistent with LPR as one 
of 8 pilot rivers in Urban River 
Restoration Initiative
•Does not account for urban 
conditions when defining 
background and  reference 
(EPA 1994; 1997; 2002; 2005)

•Retain “urban” in the RARC 
when describing and defining 
background and reference 
conditions 
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Policy Issues 

EPA’s Directive Relevant
Comments

Basis of CPG 
Dispute

CPG’s Proposed 
Solution

3. Remove references  
to EPA as source of 
directed exposure 
scenarios and 
assumptions & CPG’s 
technical basis for 
alternative positions 

7, 78, 95, 99 •Does not provide 
necessary context, 
justification, and 
transparency for fully 
informed decision-making
•Does not identify areas 
where range of values is 
plausible

•Retain language attributing 
EPA as directing the exposure 
scenarios and assumptions to 
be evaluated in the HHRA
•Include alternative positions 
and relative conservatism of 
(consistent with BERA)

4. Remove 
statements supporting 
consideration of site-
specific data; add
language citing RAGS 
as basis for approach 
or default assumption

78, 110a •Inconsistent with 
guidance supporting 
consideration of site-
specific information  
•Removes language that 
provides important 
background and context 
(and was already revised 
once based on EPA’s 
9/10/10 comments)

•Retain citations and text 
supporting the use of site-
specific data in the risk 
assessment process
•Remove inappropriate 
references to RAGS as basis 
for default approaches
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Summary

• EPA’s revisions to the RARC plan do not result in a thorough or 
accurate road map for the baseline HHRA
– Available site-specific data have not been used to the fullest
– Unique characteristics of LPRSA have not been given due consideration

• Two separate expert panels have concluded that the LPR is a unique 
river and site-specific consumption information is necessary for the 
best, most accurate risk estimates

• Agency’s desire for policy consistency leads to compounding 
conservatism 
– Combine four 95th percentile assumptions → risk = 99.99th percentile of the 

output distribution (Burmaster and Harris 1993)

• EPA-directed values for six of the exposure and toxicity factors used to 
calculate fish consumption risk are 95th or 90th percentile values or 
maxima

– Combination yields risk that far exceeds 99.9th percentile, which is above the 
high end of intended RME exposure (EPA 1992)
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Summary (continued)

• EPA’s directive fish & 
crab consumption rates 
for LPRSA are: 
– Inconsistent with other urban 

river sites (~2.3 to 7 times 
higher)

– 1.4 to 6 times higher than 
rates used in HHRAs of more 
productive and desirable 
sportfishing water bodies

– Higher than recreational 
angler rates cited in Figure 3 
of EPA’s 7/25/11 Tech Memo 
(range 6.5 to 31.9 g/day)

• Precedent for use of FI < 
1 at several sites
– Based on proximity of other 

desirable fishing water bodies 
and use of non-site-specific 
data to derive rates
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Raritan River/Horseshoe Road (NJ) 6.5 No 6.5
Aberjona River (MA) 13 Yes, 50% 6.5
Woonasquatuckett River (RI)  14 No 14
West Branch of Grand Calumet River (IN) 37.8 Yes, 50% 19

14 (flowing) 7
18 (standing) 9

32 (all waters) 16
Onondaga Lake (NY) 25 No 25
Housatonic River (CT) 31 Yes, 97% 30
Hudson River (NY) 31.9 No 31.9
Grasse River (NY) 32 No 32
Calcasieu Estuary (NY) 32 No 32
EPA Region 2 directed rate for LPRSA 44 No 44

Sudbury River (MA) Yes, 50%

Fish 
Consumption 

Rate            
(g/day)

Sediment Site Fraction 
Ingested?

Adjusted 
Consumption 

Rate         
(g/day)

Urban

Sportfishing and Less Urban Waterbodies

Fish Consumption Rates Used in Sediment Site Human Health Risk Assessments 
Adult Recreational Angler (RME Scenario)



Summary (continued)

• To allow for meaningful remedial decision-making, revisions to 
the HHRA approach are needed to: 
– Characterize exposures under current conditions and accurately 

describe land and water way uses
– Remove unrealistic and unsupportable exposure assumptions, including 

fish and crab consumption rates based on inappropriate studies
– Ensure a sound approach for evaluating residential exposure to 

sediment
– Include relevant citations and guidance regarding importance of site-

specific data

• Hold technical exchange on topic of cooking loss as originally 
planned

• Resolve differences on “policy” issues → provide important 
context and transparency useful to risk managers and local 
stakeholders

Page 15



Detail Slides for Specific Technical & Policy Issues 

– Technical Issue 1 - Characterization of Current and 
Future Exposures
• Slides 13 and 14

– Technical Issue 2 - Proposed Fish and Crab 
Consumption Rates and Fraction Ingested Value of 1
• Slides 15 to 21

– Policy Issue 1 - Remove references to pathogenic 
contamination
• Slide 22
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Issue #1 – Characterization of Current and Future 
Exposures – Specific Concerns

EPA’s directives result in an inaccurate
portrayal of current conditions
Directed changes to approved PFD language and new text do 
not accurately depict current conditions or 2010 habitat survey
Replacement text section 3.3  Adjacent land use in lower 10 miles is 

industrial/commercial , infrastructure, and 
recreational; residential is minimal
 Multi-family development at ~RM 5.3
separated from river by fencing, bulkhead,
and riprap shoreline

• Adjacent land use 
“transitions to commercial, 
residential and recreational 
near RM 4”

New text section 1.1  Surveys & anecdotal observations have 
not found evidence of crabbing activity
 Statement conflicts with NJDEP’s 
advisory banning harvest of crab 
 Boating, other than rowing/crew, limited 
by physical constraints (e.g., low bridges)

• River is “now increasingly 
used for recreational 
activities such as boating, 
fishing, and crabbing”

EPA exposure assumptions are inconsistent with existing 
impediments to exposure
 presence of bulkheads, vertical drop, pathogens, lack of beach/bathing 
amenities directly affect access, types of activities, and likely exposures 
(e.g., swimming for 39 days/year is unrealistic now and in future)
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Land Use
River Miles 

0-10
River Miles 

10-17.4
AGRICULTURE 0% 0.8%

INDUSTRIAL/COMMERCIAL/ 

URBAN
56.5% 37.4%

INFRASTRUCTURE 23.4% 15.8%

RECREATIONAL/OPEN SPACE 19.6% 31.4%

RESIDENTIAL 0.5% 13.8%

WETLANDS 0% 0.7%
Land Use data: NJDEP, 2007 

 http://www.state.nj.us/dep/gis/lulc07shp.html 

Land Use Type Along Lower Passaic River



Examples of shoreline characteristics that limit access 
and direct exposure to sediment and surface water 
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Concrete bulkhead  looking west toward Newark 
(~RM 5)

Multifamily development looking east toward 
Harrison (~RM 5.3)

Observed fishing spot (bulkhead on west bank 
south of Union Ave. Bridge) (~RM 12.9) Residences along east bank (~RM 12.5)



Study Survey 
Type

Target 
Population

Objective Time
Period

Sampling  
Design

Number
of 
Respond-
ents

Demographic EPA RME 
Calculated 
Consumption 
Rate (g/day)

Burger 
(2002)

On-site 
Intercept

Anglers in 
Newark Bay 
Complex

Examine reasons 
people fish and 
general 
consumption 
patterns

May 15 
to Sept. 
15, 1999

Not clearly 
specified;
recall of past
fishing and 
consumption 
based on 1 
interview

267  
(97% 
response 
rate)

43% White
23% Black
21% Hispanic
13% Asian

Fish = 56.6
(90th perc. fish 
consumers)
Crab = 32 
(90th perc. 
crab 
consumers)

Connelly 
et al. 
(1992)

Mail Licensed 
NY state 
anglers

Assess advisory 
awareness &
knowledge  as it 
relates to fishing
&  consuming 
behavior

Mailed
January 
1992

Cross-section
of licensed 
anglers; recall 
of past year 
of fishing and  
consumption

1030
(54% 
response 
rate)

95% Caucasian
3% Black
2% Other 

Fish = 31.9
(90th perc. fish 
consumers)

Issue #2 – Proposed Fish and Crab Consumption Rates 
– Specific Concerns with EPA’s July 25 Tech Memo
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• EPA-directed rates are not representative of current or likely 
future rates of consumption of LPR fish or crab

 Assumes 70 to 107 LPR fish meals/year and 26 to 48 LPR crab meals/year
• 2000-01 CAS (criticisms notwithstanding) is strong evidence 
that EPA rates are wrong

 Highly unlikely that rates in upper 10 miles are 2 to 3-fold higher than in lower 7



Issue #2 – Specific Concerns with July 25 Tech Memo

Tech Memo Element Basis of CPG Dispute
1. Weight-of-evidence 
approach

• Weak and limited set of lines of scientific evidence
• Key factors for assessing suitability not considered, such as study 
purpose, adequacy of design and method, target population, time 
period, QA, reproducibility, data analysis including weighting1

• Does not meet the balanced and objective review criteria discussed at 
EPA-CPG 12/16/10 meeting
• Relevance to developing long-term consumption rates not addressed, 
including uncertainties and potential direction of bias
• Resulted in selection of two studies not suitable for task at hand

2. Study method review 
process

• Publication in refereed journal does not signify relevance to task at 
hand (e.g., Burger (2002) primarily a sociological study)
• Review of grant funding does not ensure that subsequent results and 
data analysis are sound or appropriate for intended purpose
• Dismissal of Tierra’s 2000-01 peer-reviewed survey due to lack of 
EPA-approved work plan, when neither study selected by EPA met this 
criterion, is inconsistent
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1. EPA’s Exposure Factors Handbook (1997, 2009) provides General Assessment Factors that are used to assess the suitability 
of studies for use in deriving exposure assumptions, including high, medium and low confidence ratings for each factor.



Issue #2 – Specific Concerns with July 25 Tech Memo

Tech Memo Element Basis of CPG Dispute
3. Comparison with rates 
from other studies and 
sources

• Failed to consider differences in study methodology and target 
populations per guidance (USEPA 1997)
• Dismissal of 2000-01 CAS of LPR because small number of 
consuming anglers limits statistics is faulty reasoning 

 Disregards probability-based sampling design and proper data 
analysis, including use of sampling weights per USEPA guidance

• Included irrelevant general population studies (NJ households and 
1977-78 national food intake study)
• Assertion that NJ coast angler fish consumption is higher than other 
areas is based on erroneously calculated rates

4. Comparison with rates 
used in other Region 2 
HHRAs 

• Inappropriately included sites with subsistence rates
• Incorrectly states that 44 g/day is comparable to other sites 

 EPA’s rate for LPRSA is higher than all but one site (Alcoa 
1993), which used USEPA’s 1991 default of 54 g/day (all fish 
consumption)
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Issue #2 – Specific Concerns with EPA’s Use of Burger 
(2002) for LPRSA Fish and Crab Consumption Rates

Specific Concerns

• Survey study area did not include the LPRSA  (per Dr. Burger, 2010)

• Documentation is minimal and data are no longer available, preventing verification of  
question wording, findings and analysis of results
• Accuracy and reliability of one-time recall data is known to be uncertain and tends to 
bias rates high (USEPA 1997, 1998; Connelly and Brown 1995; Chu et al 1992; Fisher et 
al 1991)
• Representativeness of reported results to rest of the year is highly uncertain

• EPA was forced to rely on limited, aggregate information to derive consumption rates:
 mean number of times/month that surveyed anglers reported eating self-caught 
fish/crab
 mean estimated average serving size reported by all anglers
 mean number of months/year that surveyed anglers reported fishing and/or 
crabbing
 bar graph showing the percentage of surveyed anglers who consumed at rates 
equal to six broad ranges in g/month
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Issue #2 – Specific Concerns with EPA’s Use of Burger 
(2002) for LPRSA Fish and Crab Consumption Rates

Specific Concerns

• Identification of 90th percentile rates for consumers from graphs is highly uncertain

• Reported average fish serving size (nearly ¾ pound) is well above typical meal size, 
and method used to convert portion size estimates that differed from 8-oz model is not 
described
• Crab serving size based on high mass of edible crab meat (70 g) of unknown NJDEP 
source (site-specific and recent NJDEP data support average of 40-45 g)
• No sample weighting was performed, and no data are available to assess whether the 
sample is representative of the target population
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EPA estimated 
about 11% of 
consumers eat 
~4200 g/month

EPA estimated 
about 10% 

consumers eat 
3590 g/month



Issue #2 – Specific Concerns with EPA’s Use of Connelly 
et al. (1992) for LPRSA Fish Consumption Rates
Specific Concerns

• Response rate on low end of accepted standards for mail surveys (53%), which likely 
biased rates high

• Incorrect adjustment for non-response bias

• New York state water bodies not representative of tidal LPRSA fishery

• Target population not representative of LPRSA anglers (differing demographics)

• Suffers from recall bias associated with extrapolating long-term rates from short-term 
data, highlighted by follow-up diary survey by same researchers (Connelly et al. 1996)

• Applied simplistic assumption of uniform meal size of ½ pound to address lack of meal 
size information (limitation noted by USEPA (1997))
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Race/Ethnicity NY State Licensed 
Angler Population     

(Connelly et al. 1992) 

LPRSA Angler 
Population       

(Ray et al. 2007) 
Caucasian 95% 51% 
African/American 3% 16% 
Other 2% -- 
Hispanic -- 32% 
 



Issue #2 – Specific Concerns with EPA’s Fraction 
Ingested Value of 1
Specific Concerns

EPA’s assertion that FI value of 1 is consistent with RAGS recommendation is not 
supported
Lines of evidence do not support conclusion that FI value of 1 is appropriate

 LPRSA is not a “major commercial or recreational fishery”
 Species’ presence in water body is not adequate basis if other factors diminish its 
desirability for eating self-caught fish and crab (e.g., visible trash and debris, high 
degree of urbanization and industrialization) 
 Household survey data for five-county area found that individual anglers fish at 
variety of area water bodies (Bingham et al. 2011)

Site-specific data support that crabbing in the LPRSA is rare
 No anglers reported consuming LPR crab over a year-long survey (Ray et al. 
2007)
 110 crab consumers were intercepted in Newark Bay over a 4-month period 
(Burger 2002)
 Given that crab advisories in the two water bodies are the same, the disparity in 
crabbing activity likely reflects differences in site setting that should be taken into 
account with the FI variable
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Pathogen Monitoring Data for LPRSA

Page 26

1.0E+00

1.0E+01

1.0E+02

1.0E+03

1.0E+04

6/2003 6/2004 6/2005 6/2006 5/2007 5/2008 5/2009 5/2010

Co
un

ts

LPRSA-Fecal Coliforms Geometric Mean for Trailing 30 Days With 5 or 
More Samples

Passaic River at Rutgers St (RM 8.5)

Passaic River at Union Ave (RM 12.8)

Passaic River at Dundee Dam (RM 17.0)

Passaic River at Market St (RM 18.8)

WQ Standard 200/100 ml
geometric mean
Fecal Coliforms
Above RM 8

NOTES:
Sample Results noted as "beyond quantitation limit were excluded from data set
Sample Results noted as "Not Detected" or "0" were considered to have a value of 1 for calculation of Geometric Mean

because detection limit  was unavailable for sampling act ivit ies.
Some samples from the STORET Database report the units of Fecal Coliforms as mg/L, but the standard method that
is referenced in the database (EPA-600/8-78-017) indicates the units should be counts/100 mL.  It  was assumed that

all sample results are measured in counts/100 mL.
226 samples from the STORET Database were given the type "Actual" while the remaining 568 samples were given the type "Estimate"

1.0E+00

1.0E+01

1.0E+02

1.0E+03

1/2009 2/2009 3/2009 4/2009 5/2009 6/2009 7/2009 7/2009 8/2009 9/2009 10/2009 11/2009 12/2009

Co
un

ts

LPRSA-Enterococcus Geometric Mean for Trailing 30 Days With 5 or 
More Samples

Passaic River at Rutgers Ave (RM 8.5)

Passaic River at Union Ave (RM 12.8)

Passaic River at Dundee Dam (RM 17.0)

Passaic River at Market St (RM 18.8)

WQ Standard 35 /100 ml
geometric mean
Enterococcus
Above RM 8

NOTES:
Sample Results noted as "beyond quantitation limit were excluded from data set
Sample Results noted as "Not Detected" or "0" were considered to have a value of 1 for calculation of Geometric Mean
because detection limit was unavailable for sampling activities.
Some samples from the STORET Database report the units of Fecal Coliforms as mg/L, but the standard method that
is referenced in the database (EPA-600/8-78-017) indicates the units should be counts/100 mL.  It was assumed that
all sample results are measured in counts/100 mL.
202 samples from the STORET Database were given the type "Actual" while the remaining 172 samples were given the type "Estimate"

Source: USEPA STORET database [http://www.epa.gov/storet]

• Numerous occasions over past several years when levels of 
pathogens in the stretch of LPRSA classified FW2‐NT-SE2 exceed 
applicable criteria established by the state of NJ and USEPA as 
safe for primary contact recreational activities such as swimming 
• Findings are consistent with other published studies regarding 
pathogen levels in the LPR (Donovan et al. 2008)



From: Monsen, Dawn M.
To: Monsen, Dawn M.
Subject: FW: Diamond Alkali LPRSA - Dispute Resolution
Date: Tuesday, March 13, 2012 8:59:47 AM
Attachments: 1201 attendance sheet.PDF

1205 Respone for CPG_disputed comments.docx

From: Flanagan.Sarah@epamail.epa.gov [mailto:Flanagan.Sarah@epamail.epa.gov] 
Sent: Monday, December 05, 2011 4:32 PM
To: Hyatt, Jr., William; Mack, Karyllan Dodson
Cc: Basso.Ray@epamail.epa.gov; Vaughn.Stephanie@epamail.epa.gov; Hick.Patricia@epamail.epa.gov
Subject: Diamond Alkali LPRSA - Dispute Resolution

Bill, 

As discussed on December 1, 2011, I am attaching a written version of the EPA Region 2 staff
recommended language to address certain of the issues/objections raised by the Cooperating Parties
Group (CPG).  We only included language for those items that we are agreeing to change, not those
where EPA is sticking to its prior instructions.  We request that the CPG review our language and
determine whether there are any disputed issues that it will consider resolved.   

I should note that we did add one new sentence, in the section on Issue 5, to clarify that the analysis
of ingestion rates is based on EPA's Technical Memorandum on Fish and Crab Consumption Rates.   

We look forward to receiving an indication from the CPG as to which, if any, of our recommended
changes will resolve the CPG's objections.   

I am also attaching a copy of the attendance sheet.     

Regards, 

Sarah 

Sarah P. Flanagan
Office of Regional Counsel, NJ Superfund Branch
USEPA, Region 2
290 Broadway, 17th Floor
New York, NY 10007
Tel: 212-637-3136
Fax: 212-637-3096

This email may contain material that is confidential, privileged and/or attorney work product for the sole
use of the intended recipient.  Any review of, reliance on, or distribution by others or forwarding without
the express permission of the sender is strictly prohibited.  If you are not the intended recipient, please
contact the sender and delete all copies.

mailto:dawn.monsen@klgates.com
mailto:dawn.monsen@klgates.com


EPA Staff Recommended Revisions to Select Comments Disputed by CPG 
 

Human Health Risk Assessment 
 
CPG Issue #1: 
 

Comments 100, 101, and 102: 
 
These comments all relate to Page 90, Section 3.3.4, Paragraph 3:  “As stated in USEPA’s September 10, 
2010 comments, the scenarios and exposure parameter assumptions are intended to capture exposures 
under a future site condition, when parks and open spaces have been improved and expanded or 
developed at sites currently under other uses.  Such improvements could make people more likely to 
visit and spend more time along the river.  USEPA Region 2 has directed that the same set of scenarios 
and exposure parameter assumptions be used to assess both current and potential future baseline site 
risks.  As a revitalized and redeveloped riverfront is not the current condition, this approach will lead to 
overestimates of current exposures.  However, as directed by USEPA Region 2, the same scenarios and 
exposure parameter assumptions are used to account for both current and future site conditions.” 
 
EPA staff recommendation:  Replace the entire paragraph that is referenced above with:  
 
“In accordance with USEPA Guidance (USEPA 1989b, USEPA 2001c), the scenarios and exposure 
parameter assumptions are intended to capture exposures under both current and future site 
conditions.  All of the exposure pathways are currently complete.  While expected improvements to the 
river and shoreline will likely increase the number of individuals utilizing the river, the exposure 
frequency and duration for some individuals already utilizing the river will not likely increase.  As such, 
the use of combined current/future exposure assumptions is appropriate.” 
 

Comment 105:  
 

Page 92, Section 3.3.4.2, last paragraph:  “Because the likelihood of swimming in the LPRSA depends on 
several factors, including access, riverbank type, adjoining land, and waterway uses, it may not be 
appropriate to include swimming as a potential exposure pathway throughout the river.  The 
applicability of the swimming scenario throughout the LPRSA will be evaluated based on consideration 
of the above factors, as discussed in Section 3.3.5. 
 
EPA July 11, 2011 comment:  Delete and replace with:  “In accordance with USEPA guidance (USEPA 
1995, 2001d), comprehensive community master plans are a valuable source of information in 
determining reasonably anticipated future land use.  Many municipalities and counties along the Lower 
Passaic River have published master plans that call for the expansion and improvement of parks and 
open space along the river that will lead to higher exposure in the future (City of Newark 2010, City of 
Newark et all 2004, Clarke et al 2004, Clarke et al 1999, Heyer et al 2003, Heyer et al 2002, Borough of 
Rutherford et al 2007).  While the general usage types of the river may remain the same in the future, 
the usage frequency and number of access locations should increase over time based on these plans.  
This increased usage is taken into account in the exposure parameters discussed in Section 3.3.5.” 
 
EPA staff recommendation:  This comment, and Comment 104 (which the CPG disputes under Issues #3 
and #8), both relate to Section 3.3.4.2 of the RARC.  The following language should be used to replace 
the language in Section 3.3.4.2, in its entirety: 



  
Section 3.3.4.3  Swimmer 

 
It is assumed that recreational users of the LPRSA may occasionally engage in swimming in the river.  
Recreational swimmers include children (1 to 6 years), adolescents (7 to 18 years), and adults (>18 
years).  Given the visible deterrents to swimming along large sections of the river, including the 
presence of trash and debris and the generally urban setting of the river, the exposure frequency 
and duration for swimming is assumed to be relatively low, both currently and in the future.  To be 
clear, the number of exposed individuals will likely increase as improvements to the shoreline and 
river are made, but the exposure frequency and duration for some individuals already engaging in 
this scenario are not likely to increase.  It is assumed that the current/future swimmer may be 
exposed to COPCs in sediment and surface water while swimming via: 
  

• Direct Contact (incidental ingestion and dermal contact) with near shore river and mudflat 
surface sediment; 

• Direct contact (incidental ingestion and dermal contact) with river surface water; and 

• Inhalation of COPCs that may volatilize into outdoor air from exposed mudflat sediment 
and/or surface water. 

 
Note that swimming is included in New Jersey’s designated uses of the freshwater portion of the 
river from the confluence with Second River to Dundee Dam (RM 8 – 17), where the water has a 
classification of FW2-NT/SE2, though this stretch of the river does not always meet the standards 
associated with this classification.  While the lower portion of the river is not currently classified as 
suitable for swimming, New Jersey can change the classification as conditions warrant.  The 
applicability of the swimming scenario throughout the LPRSA will be evaluated as part of the risk 
assessment, as discussed in Section 3.3.5 of this report. 

 
Comment 130: 

 
Page 102-103, Section 3.3.4.8, “Sediment and Surface Water Exposure Frequencies,” 2nd paragraph:  
“The USEPA Region2-directed sediment and surface water exposure frequencies for each receptor 
scenario are summarized in Table 3-5.  The exposure frequencies reflect an improved and more 
attractive LPRSA where recreational activities involving contact with water are common (e.g., 259 
days/year surface water exposure for the adult boater, 39 days/year sediment exposure for the adult 
swimmer).  Since these frequencies do not represent current site conditions, their use will lead to 
overestimates of potential risks.” 
 
EPA July 11, 2011 comment:  Delete and replace with:   
 

Sediment and surface water exposure frequencies for each receptor scenario are summarized in 
Table 3-5.  The exposure frequencies for the angler, swimmer, wader, and boater reflect both 
current conditions on the river, as well as future conditions after shoreline improvements laid 
out in municipal master plans are carried out.  Adult anglers, swimmers, and waders are 
assumed to fish, swim or wade in locations where they would contact sediment and surface 
water once a week during the summer months (13 weeks/year), or 13 days per year, for the 
RME scenario, and once every two weeks, or 7 days per year, for the CTE scenario.  Adolescent 
anglers, swimmers, and waders are assumed to be exposed to sediment and surface water 3 
days per week during the summer months, or 39 and 20 days per year respectively for the RME 



and CTE scenarios.  Anglers may catch fish on more days than is assumed here, but are not 
expected to contact sediment and surface water every day that they fish. 

 
The surface water and sediment exposure frequency for the older child boater who canoes or 
kayaks is assumed to be equal to other recreational scenarios like swimming or wading, and is 
therefore assumed to occur 13 days/year for the RME scenario and 7 days/year for the CTE 
scenario. 

 
Surface water exposure frequencies for the adult and teenage (14 to 18 years old) boaters are 
based on information provided by Passaic River boating clubs (PRRA 2010, Nereid Boat Club 
2010).  The rowing season extends from March through mid-November (37 weeks).  Adult 
boaters row up to 7 days/week, for 1 to 2 hours/day; average frequency is 250 days/year (7 
days/week x 37 weeks/year) and the CTE frequency is 111 days/year (3 days/week x 37 
weeks/year).  For the teenage boaters, the high school rowing season primarily is from late 
February through the end of May, and sometimes includes rowing minimally in the fall.  The 
high school teams row 5 to 7 days per week for 1 to 2 hours per day.  Based on this information, 
for teenage boaters (14 to 18 years old) the RME frequency is 98 days/year (7 days/week x 14 
weeks/year) and the CTE frequency is 70 days/year (5 days/week x 14 weeks/year). 

 
Exposure to sediment for the adult and teenage boaters will occur with a much lower frequency 
than exposure to surface water.  Rowing locations south of Dundee Dam launch from docks, so 
contact with the riverbank happens when rowers flip out of the boat and need to wade in to get 
back in.  It is, therefore, assumed that sediment contact occurs once a month for the RME 
scenario and once every two months for the CTE scenario.  Accounting for the length of rowing 
season (37 weeks for adults and 14 weeks for teenage boaters), the adult sediment exposure 
frequency is 9 days/year for RME and 4 days/year for CTE; the teenage boater exposure 
frequency is 4 days/year from RME and 2 days/year for CTE.” 

 
EPA staff recommendation:  No change from July 11, 2011 comment letter, except to add the following 
sentence after the second sentence of EPA’s recommended language:  
 
“To be clear, the number of exposed individuals will likely increase as improvements to the shoreline 
and river are made, but the exposure frequency and duration for some individuals already engaging in 
these scenarios are not likely to increase.” 
 
[Note:  EPA agrees that if the risk assessment shows that the swimmer scenario is driving the risk, we 
will revisit our approach to this aspect of the assessment.] 
 
CPG Issue #2 
 
 Comment 11: 

 
Page 2, Section 1.1, 1st paragraph, as submitted in February 2011 RARC :  “The LPRSA was increasingly 
urbanized for more than two centuries; it has served as the receiving environment for industrial and 
municipal waste discharges since the nineteenth century.” 
 
EPA July 11, 2011 comment:  Add after that line at the end of the paragraph:  “However, it is now 
increasingly used for recreational activities such as boating, fishing, and crabbing as parks and boat 



ramps are actively being restored or newly established (site-specific information provided by Passaic 
River Rowing Association 2010; Nereid Boat Club 2010; City of Newark 2010). 
 
EPA staff recommendation:  No change from the July 11, 2011 comment letter, except to remove 
“crabbing” from the list of activities. 
 
 Comment 83: 
 
Page 69, Section 3.3.1.1, 2nd paragraph:  “The lower 6 miles are predominantly commercial and 
industrial with little public access.” 
 
EPA July 11, 2011 comment:  Delete and replace with the following:  “Adjacent land use is 
predominantly industrial in the lower river miles (near Newark Bay) and transitions to commercial, 
residential and recreational near RM4.  Land use is increasingly residential and recreational above RM 
8.” 
 
EPA staff recommendation:  Delete and replace with the following:   
 
“Adjacent land use is predominantly industrial in the lower river miles (near Newark Bay) and starts to 
include more commercial, residential, and recreational uses around RM 4, with the locations of 
Riverbank and Minish Parks.” 
 
 Comment 84: 
 
EPA Comment in July 11, 2011 letter: Add “Potential Access to Shore” icons at Pathmark Parking Lot, RM 
6.5 eastern bank; at RM 5.0, west bank (across street from NJPAC); at RM 4.0, south bank (across 
Raymond Blvd. from Riverbank Park). 
 
EPA staff recommendation:  Add “Potential Access to Shore” icons at Pathmark Parking Lot, RM 6.5 
eastern bank and at RM 4.0, south bank (across Raymond Blvd. from Riverbank Park).  It is not necessary 
to place an icon at RM 5.0, though we do have anecdotal evidence that people do go near the water 
there. 
 
 Comment 86:   
 
Page 80, Section 3.3.1.1., “Lower River Segment,” 1st sentence:  “The Lower River Segment (preliminarily 
defined as RM 0 to RM 6 based on salinity) is characterized as predominantly industrial/commercial in 
nature, with very little public access to the shoreline.” 
 
EPA July 11, 2011 comment:  Rephrase as follows:  “The Lower River Segment (preliminarily defined as 
RM 0 to RM 6 based on salinity) is characterized as predominantly industrial in the lower river miles 
(near Newark Bay) and transitions to commercial, residential and recreational near RM 4.” 
 
EPA staff recommendation:  Rephrase as follows:   
 
“The Lower River Segment (preliminarily defined as RM 0 to RM 6 based on salinity) is characterized as 
predominantly industrial in the lower river miles (near Newark Bay) and starts to become more 
commercial, residential, and recreational near RM 4.” 



 
 Comment 87: 
 
Page 80, Section 3.3.1.1, “Lower River Segment”:  “The shoreline along this stretch of the river consists 
of active or abandoned industrial areas.” 
 
EPA July 11, 2011 comment:  Delete and replace with “The shoreline along this stretch of the river 
consists of active or abandoned industrial areas up to RM4, but then transitions to thin strips of park 
land abutting the river as land use becomes more commercial and residential.” 
 
EPA staff recommendation:  Delete and replace with:  
 
“The shoreline along this stretch of river consists mainly of active or abandoned industrial areas up to 
RM 4, but then starts to include more thin strips of park land abutting the river as land use starts to 
become more commercial, residential, and recreational.” 
 

Comment 92: 
 
Page 81, Section 3.3.1.1., “Upper River Segment”:  “The Upper River Segment (preliminarily defined as 
RM 10 to the Dundee Dam) transitions, with increasing distance upriver, from a mixture of industrial, 
commercial and some residential areas and public parks to more residential areas, compared with other 
sections of the river.” 
 
EPA July  11, 2011 comment:  Delete sentence and replace with “The Upper River Segment (preliminarily 
defined as RM10 to the Dundee Dam) is the most residential and recreational segment of the river.” 
 
EPA staff recommendation:  The CPG may add EPA’s sentence (without the parenthetical) after the CPG 
sentence, rather than delete the CPG sentence and replace it with EPA’s sentence. 
 
 
CPG Issue #3 
 
 Comment 77: 
 
Page 64, Section 3.3, 2nd paragraph, 1st sentence:  “The LPRSA is a large and complex sediment site, and 
current site conditions reflect its long industrial history and urban setting.” 
 
EPA July 11, 2011 comment:  Insert at the end of the sentence the following clause:   “, although in the 
future, most of the river is increasingly expected to be used for recreational activities.” 
 
EPA staff recommendation:  Add modified clause at the end of the sentence:     
 
“, although in the future, large sections of the river are expected to be used increasingly for recreational 
activities.” 
 
 
 
 



Comment 104: 
 
Page 91, Section 3.3.4.2, 1st paragraph:  “It is assumed that recreational users of the LPRSA may 
occasionally engage in swimming in the river.  Recreational swimmers include children (1 to 6 years), 
adolescents (7 to 18 years), adults (>18 years).  Given the visible presence of shoreline and floating 
debris and trash, the presence of pathogenic contamination, and the urban setting of the river, including 
lack of public beaches, it is anticipated that swimming now and in the foreseeable future will be limited.  
However, based on EPA’s directive, it is assumed that both the current and future swimmer will be 
exposed to COPCs in sediment and surface water while swimming in the river via:..” 
 
EPA July 11, 2011 comment:  Delete and replace with the following: “Individuals of all ages may visit the 
Passaic River to swim.  Swimming is included in New Jersey’s designated use of the freshwater portion of 
the river from the confluence with Second River to Dundee Dam (RM 8-17), where the water has a 
classification of FW2-NT/SE2.  Swimming under current conditions may be limited by the visible 
presence of shoreline and floating debris, and trash.  However, once the parks that are already under 
construction are completed, and when other recreational improvements in municipal master plans are 
undertaken, future conditions are expected to provide greater access to and be more conducive to 
swimming.  Therefore, it is assumed that the current and future swimmer will be exposed to COPCs 
through contact with sediment while entering and leaving the river, and while swimming.  Adult (>18 
years), adolescent (7 to 18 years old) and young child (1 to 6 years old) swimmers are assumed to be 
exposed to sediment and surface water via: …” 
 
EPA staff recommendation:  See response to Comment 105 under CPG Issue #1.  Use the language 
provided in that response to replace Section 3.3.4.2 in its entirety.  
 

Comment 105: 
 
See response for Comment 105 under CPG Issue #1. 
 

Comment 128: 
 
Page 101, Section 3.3.4.8, “Surface Water Exposure Time,” 1st paragraph:  “Given the highly developed 
and urbanized nature of the LPRSA, including the pathogenic contamination throughout the study area, 
frequent and extended periods of swimming, wading, or other activities involving intensive contact with 
surface water are not expected to occur under current or foreseeable future uses.  Thus, the USEPA 
Region 20directed exposure times and frequencies for the receptor scenarios involving contact with 
surface water are likely to overestimate exposures in the LPRSA.  The use of USEPA’s national default 
swimming exposure time of 2.6 hours per event does not reflect site-specific conditions and was not 
intended for a water body with compromised water quality and no designated swimming areas.  
However, at the direction of USEPA, this default assumption is used in the baseline HHRA for the LPRSA.  
The USEPA-directed surface water exposure times for each receptor scenario are summarized in Table 3-
4.” 
 
EPA July 11, 2011 comment:  Delete and replace with the following, “The NJAC Surface Water Quality 
Standards classification for the Passaic River from RM 0 to 8 includes secondary contact recreation (E.G, 
boating and fishing), and from RM8 to 17 includes primary contact recreation (e.g., swimming and 
wading), among other uses.  A number of boating and sculling clubs already make frequent use of the 
river (Passaic River Rowing Association 2010, Nereid Boat Club 2010) and improvements are being made 



to boat ramps throughout the 17 miles (City of Newark 2010).  Swimming under current conditions may 
be limited by the visible presence of shoreline and floating debris and trash.  However, once the parks 
that are already under construction are completed, and when other recreational improvements planned 
in municipal master plans are undertaken, future conditions are expected to provide greater access to 
and be more conducive to swimming1

 

.  Therefore, exposure times and frequencies are designed for 
both current and future river users who will be exposed to COPCs in sediment and surface water, as 
summarized in Table 3-4.” 

EPA staff recommendation:   Delete last sentence of EPA proposed language (“Therefore…”) and replace 
with:  
 
“The exposure times and frequencies summarized in Table 3-4 are designed to reflect both current and 
future river users.  While the number of people utilizing the river in such a way as to be exposed to 
surface water will likely increase as improvements to the river are made, the exposure times and 
frequencies for particular individuals already utilizing the river in these ways are not expected to 
increase.” 
 
CPG Issue #4 
 

Comment 7: 
 
EPA July 11, 2011 comment:  Since the entire RARC is subject to USEPA approval, the terms “directed for 
use by USEPA Region 2” or “USEPA Region 2-directed” are unnecessary specifications and should be 
deleted.  Specific comments below provide many instances. 
 
EPA staff recommendation:  In general, no change from EPA’s 7/11/11 comment, except as noted 
below. 
 

Comment 78: 
 
Page 64, Section 3.3, 2nd paragraph, last sentence:  While use of some default or surrogate assumptions 
will be necessary in the remedial decision-making process, USEPA guidance documents stress the 
importance of using data that represent the characteristics of the local population(s) and site when 
possible and appropriate (USEPA 1989a, b, 1991a, 1997b, 1998a, 2000a). 
 
EPA July 11, 2011 comment:  delete and replace with “However, USEPA guidance (USEPA 1991a) also 
allows the use of default values developed by USEPA when there is a lack of site-specific data or 
consensus on which parameter value to choose, given a range of possibilities.” 
 
EPA staff recommendation:  The CPG may add EPA’s language after the CPG’s last sentence, rather than 
delete it. 
 

Comment 95: 
 

Page 82, Section 3.3.2, 1st paragraph, 5th sentence:  At the direction of USEPA Region 2, an additional 
receptor (Worker) not identified in the PFD has been included as a potential receptor. 

1 The national average for time spent swimming is 2.6 hours/day. 



EPA July 11, 2011 comment:  Delete “At the direction of USEPA Region 2,” 
 
EPA staff recommendation:  EPA agrees to remove this comment; the referenced language may remain 
in the plan. 
 

Comment 99: 
 
Page 90, Section 3.3.4, 2nd paragraph:  The values to be used for each of the RME and CTE exposure 
parameters are those that USEPA Region 2 directed CPG to use, were issued as directives on November 
5, 2010, and are representative of USEPA default values. These values are presented in this Revised 
RARC Plan. On September 10, 2010, USEPA Region 2 provided comments on CPG’s Draft RARC Plan. 
USEPA’s comments included specific scenarios and exposure parameter values to be used in the 
baseline HHRA. The exposure pathways, receptors, and parameter values were provided in tabular form 
following Risk Assessment Guidance for Superfund (RAGS) Part D format (USEPA 2001c). These tabulated 
scenarios and parameter values are included as Appendix C of this Plan. 
 
EPA July 11, 2011 comment:  Delete 2nd paragraph (unnecessary explanation). 
 
EPA staff recommendation:  CPG may leave this paragraph in, rewording the beginning as follows:   
 
“The values to be used for each of the RME and CTE exposure parameters are generally those that 
USEPA Region 2 directed CPG to use.   All of EPA’s directions are consistent with EPA guidance, practices, 
and policies for conducting risk assessments.  These values are presented ….” 
 
 
CPG Issue #5 
 

Comment  110 (combining 110b and 110d): 
 
Page 94, Section 3.3.4.7:  The ingestion rate is the amount of fish that an individual consumes on a daily 
basis based on averaging the reported consumption rate in one year over 365 days (i.e., an annualized 
rate). As directed by USEPA Region 2 and listed in Appendix C, the USEPA’s default fish ingestion rates 
for recreational freshwater anglers cited in USEPA’s Exposure Factors Handbook (USEPA 1997b) will be 
used. These rates are based on mail surveys of licensed anglers who pursue sportfishing in Maine, New 
York (Lake Ontario), and Michigan (Great Lakes), and include both consumers and non-consumers 
(USEPA 1997b). The fish ingestion rates for the adult, adolescent, and child angler receptors as selected 
by USEPA Region 2 are as follows: 
 

• Adult angler fish ingestion rate: RME of 26 g/day (the 95th percentile in the USEPA’s Exposure 
Factors Handbook), which is equivalent to approximately 40 half-pound meals/year, and CTE of 
8 g/day (the recommended mean in the USEPA’s Exposure Factors Handbook) (USEPA 1997b) 

• Adolescent angler (ages 7 to 18 years) fish ingestion rate: RME of 17 g/day and CTE of 5 g/day, 
based on USEPA’s assumption that the intake of the adolescent is approximately two-thirds that 
of the adult (USEPA 1997b) 

• Child angler (ages 1 to 6 years) fish ingestion rate: RME of 8 g/day and CTE of 3 g/day, based on 
USEPA’s assumption that the intake of the child is approximately one-third that of the adult 
(USEPA 1997b)17 

 



EPA July 11, 2011 comment:  Delete and replace with, “The ingestion rate is the amount of fish that an 
individual consumes on a daily basis, based on averaging the reported consumption rate in 1 year over 
365 days.  Ingestion rates for fish have been annualized and are presented in grams eaten per day 
(g/day).  The ingestion rate assumes the fish are caught while angling from the LPRSA only.  It is 
expected that ingestion of fish from local sources will be the main source of fish consumption for the 
anglers.  For consumption of fish, ingestion rates based on data collected for recreational anglers may 
obtained from the Exposure Factors Handbook (EFH) (USEPA 1997b), three surveys conducted in New 
Jersey (Burger 2002, May and Burger 1996, Center for Public Interest Polling and New Jersey Marine 
Sciences 1993, Burger et al 1998) and one survey conducted in New York (Connelly et al 1992).  Only the 
1997 EFH, Burger 2002 and Connelly et al 1992 contain enough information to calculate statistical 
distributions for the ingestion rates.  Only the Burger 2002 and Connelly et al 1992 (as analyzed and 
applied in the externally peer-reviewed Human Health Risk Assessment for the Hudson River in TAMS 
Consultants 2000) included data from the New York/New Jersey Harbor, which encompasses the tidal 
portion of the Lower Passaic River (the 1997 EFH data were from surveys of anglers in Michigan, Maine 
and the Great Lakes).  Burger 2002 was from a survey conducted in the Newark Bay Complex.  Connelly 
et al (1992) was a New York Statewide Angler survey, whose data were used to calculate ingestion rates 
for the peer-reviewed Human Health Risk Assessment for the Hudson River (TAMS Consultants 2000).  
Therefore, the fish ingestion rate for the Lower Passaic River RME adult angler (44 g/day) is calculated 
by averaging the high end (approximately 90th percentile) estimates from Burger 2002 (57 g/day) and 
Connelly et al 1992 (32 g/day).  For the CTE value (13 g/day), the average of the mean of 22 g/day from 
Burger 2002 and the 50th percentile value of 4 g/day from Connelly et al 1992 is used. 
 
A creel angler survey was conducted in the Lower Passaic River, as reported in Ray et al 2007.  The work 
plan for this survey was submitted to USEPA for review, but not approved; therefore, results from the 
survey cannot be used in this risk assessment.  However, it is noted that the fish ingestion rates for the 
RME adult based on data from Burger 2002 (57 g/day) and Connelly et al 1992 (32 g/day) are consistent 
with the ingestion rate calculated from data reported in Ray et al 2007 (28 g/day).  Ray et al 2007 
reported that only 7 anglers of those surveyed reported consuming fish.  The small number of 
consumers limits statistical evaluation of the consumption rate to the maximum reported consumption 
rate of 28 g/day (USEPA 1992d).” 
 
EPA staff recommendation:  No change from language in July 11, 2011 comment letter, except to add 
the following language after the first sentence, “The following analysis of ingestion rates is based on 
EPA’s Technical Memorandum on Fish and Crab Consumption Rates dated July 25, 2011.”  The 
memorandum should also be referenced as an appendix to the report. 
 

Comment 113: 
 
Page 96, Section 3.3.4.7, Crab Ingestion Rate: For crabs, USEPA has directed that consumption rates be 
based on a 1999 survey of Newark Bay anglers, including crabbers (Burger 2002). Based on the 
responses of 110 anglers who reported consuming crab, a mean crab ingestion rate was derived by 
multiplying the number of crab meals eaten per month by the number of crabs eaten at each meal by 
the number of months per year that anglers go crabbing (and presumably eat their catch), assuming the 
average serving size from one crab is 70 g.  Based on the Burger analysis, USEPA Region 2 has 
determined the following crab consumption rates: 
 

• Adult receptor crab ingestion rate: RME of 23 g/day and CTE of 16 g/day  



• Adolescent receptor (ages 7 to 18 years) crab ingestion rate: RME of 15 g/day and CTE of 11 
g/day, based on the assumption that the intake for the adolescent is approximately two-thirds 
that of the adult (USEPA 1997b) 

• Child receptor (ages 1 to 6 years) crab ingestion rate: RME of 8 g/day and CTE of 5 g/day, based 
on the assumption that the intake for the child is approximately one-third that of the adult 
(USEPA 1997b) 

 
EPA July 11, 2011 comment:  Delete and replace with, “The ingestion rate is the amount of crab that an 
individual consumes on a daily basis based on averaging the reported consumption rate in 1 year over 
365 days.  Ingestion rates for crab have been annualized and are presented in grams eaten per day 
(g/day).  The ingestion rate assumes the crabs are caught while angling from the LPRSA only.  It is 
expected that the main source of crab for ingestion is from the LPRSA. 
 
Two studies provided data on crab consumption (Burger 2002; Burger et al 1998).  Consistent with the 
recommendations in RAGS Part A, a crab consumption rate was calculated at the 90th percentile, since 
the 95th percentile was not available.  In Burger (2002), for people who only crabbed, approximately 4% 
of all respondents (6.3% of “consumers only”) ate more than 4,200 g/month. Similarly, about 15% of all 
respondents (23% of “consumers only”) ate more than 1,400 g/month.  Excluding the non-consumers, 
the 90th percentile crab ingestion rate for crab consumers is estimated to be 3,590 g/month, or 32 
g/day (assuming crabs are consumed 3.3 months of the year, per Table 2 of the paper). The mean crab 
ingestion rate is 16 g/day, based on data provided in Table 2 of the Burger (2002) paper (assuming that 
5,760 g/year is consumed during 3.3 months of the year). This mean crab ingestion rate is consistent 
with the mean value of 16.6 g/day from Barnegat Bay (Burger et al. 1998).  Burger et al. 1998 did not 
report enough information to support statistical calculations of a 95th percentile ingestion rate.  Other 
studies in this area reported crab consumption but an ingestion rate could not be calculated based on 
the information presented (Burger et al. 1999 and Kirk-Pflugh et al. 1999). 
 
The 90th percentile crab ingestion rate of 32 g/day is selected as the adult RME ingestion rate and the 
mean crab ingestion rate of 16 g/day is selected as the adult CTE rate.  Ingestion rates for the child and 
adolescent receptors are estimated assuming rates 1/3 and 2/3 those of the adult ingestion rates, 
respectively, as is assumed for fish ingestion.” 
 
EPA staff recommendation:  No change from language in July 11, 2011 comment letter, except to add 
the following language after the first sentence, “The following analysis of ingestion rates is based on 
EPA’s Technical Memorandum on Fish and Crab Consumption Rates dated July 25, 2011.”  The 
memorandum should also be referenced as an appendix to the report. 
 
 
CPG Issue #6 
 

Comments 112, 114, and 135:    
 
[The CPG has agreed to send EPA studies relevant to its request to discuss CTE scenarios with EPA.   EPA 
staff will review the studies to determine whether we think there is a basis to engage in those 
discussions – and therefore withdraw this issue from the dispute resolution process.  ] 
 
 
 



Comment 115: 
 
Page 97, Section 3.3.4.7, Cooking Loss for Crab:  As directed by USEPA Region 2, for both the RME and 
CTE crab consumption scenarios, a preparation and cooking loss factor of zero percent will be used for 
all contaminants. This is based on USEPA Region 2’s assumption that anglers consume the cooking water 
every time they eat crab. The assumption of no cooking loss is a very conservative assumption, 
particularly for the CTE scenario. Based on NJDEP survey data, most individuals who catch and consume 
crabs do not eat the hepatopancreas, and many remove it prior to cooking (Macro 2007, 2008; NJDEP 
2002; ORC Macro 2006). Even if the hepatopancreas is not removed prior to cooking, contaminants in 
the hepatopancreas that may be released during cooking do not result in higher concentrations in the 
muscle tissue (Zabik et al. 1992). Removal of the hepatopancreas prior to cooking and discarding the 
cooking water is also recommended by NJDEP’s crab consumption advisory (NJDEP and NJDHSS 2010). 
USEPA Region 2 has agreed to review the appropriateness of assuming no cooking loss for the CTE crab 
consumption scenario; the values to be used in the baseline HHRA may be amended pending the 
outcome of USEPA Region 2’s review. 
 
EPA July 11, 2011 comment:  Delete and replace with, “A cooking loss factor accounts for the amount of 
contaminant in tissue that is lost during the cooking process and not consumed by the receptor.  Blue 
crabs are most often cooked whole by boiling or steaming (Sea Grant Marine Advisory Program 2006).  
Exposure to the contaminant depends not only of the specific part of the crab consumed, but also on 
the method of cooking.  NJDEP (2010) reports that no specific cooking method can be relied on to 
reduce the chemical contaminant levels in blue crabs.  Because the crab is cooked whole, even if the 
consumer does not eat the hepatopancreas, exposure to the chemical contaminant may still occur if the 
crab is cooked before the hepatopancreas is removed and if the liquid used to boil the crab is used in 
juices, sauces, bisques, or soups.  It should be assumed that the cooking liquid is consumed along with 
the crabmeat.  Therefore, cooking loss for crabs is assumed to be 0 percent for all contaminants under 
the RME and CTE scenarios, because data are not currently available from EPA or published literature to 
support any type of reduction in concentration under this type of exposure scenario.  A study published 
by Zabik et al. (1992), entitled “Effect of Preparation and Cooking on Contaminant Distributions in 
Crustaceans: PCBs in Blue Crab,” was reviewed.  The study showed that boiling or steaming reduced PCB 
concentrations by greater than 20 percent in tissue, and that the cooking water contained about 80 
percent of the PCBs that were lost from the crabs (the study author was contacted to confirm these 
results).  Thus, most of the PCBs lost from the crabs could still be consumed if the cooking water is used 
to prepare soups, sauces, pasta, etc.  Potential cooking loss assuming discarding the cooking water may 
be discussed in the uncertainty section of the risk assessment, but a cooking loss of 0 percent should still 
be assumed for the RME and CTE scenarios in the risk assessment.” 
 
EPA staff recommendation:  Since EPA will allow the use of a cooking loss of 20% for PCBs under the CTE 
scenario, please use the following revised language:  
 
“A cooking loss factor accounts for the amount of contaminant in tissue that is lost during the cooking 
process and not consumed by the receptor.  Blue crabs are most often cooked whole by boiling or 
steaming (Sea Grant Marine Advisory Program 2006).  Exposure to the contaminant depends not only of 
the specific part of the crab consumed, but also on the method of cooking.  NJDEP (2010) reports that 
no specific cooking method can be relied on to reduce the chemical contaminant levels in blue crabs.  
Because the crab is cooked whole, even if the consumer does not eat the hepatopancreas, exposure to 
the chemical contaminant may still occur if the crab is cooked before the hepatopancreas is removed 
and if the liquid used to boil the crab is used in juices, sauces, bisques, or soups.  It should be assumed 



that the cooking liquid is consumed along with the crabmeat.  Therefore, cooking loss for crabs is 
assumed to be 0 percent for all contaminants under the RME, because data are not currently available 
from EPA or published literature to support any type of reduction in concentration under this type of 
exposure scenario.  A study published by Zabik et al. (1992), entitled “Effect of Preparation and Cooking 
on Contaminant Distributions in Crustaceans: PCBs in Blue Crab,” was reviewed.  The study showed that 
boiling or steaming reduced PCB concentrations by greater than 20 percent in tissue, and that the 
cooking water contained about 80 percent of the PCBs that were lost from the crabs (the study author 
was contacted to confirm these results).  Thus, most of the PCBs lost from the crabs could still be 
consumed if the cooking water is used to prepare soups, sauces, pasta, etc.  Potential cooking loss 
assuming discarding the cooking water may be discussed in the uncertainty section of the risk 
assessment, but a cooking loss of 0 percent should still be assumed for the RME scenario.  A PCB cooking 
loss of 20% based on Zabik et al. should be assumed for the CTE scenario in the risk assessment.” 
 
 
CPG Issue # 7 

 
Comment 109: 

 
Page 93, Section 3.3.4.5, 1st sentence: The resident is assumed to reside adjacent to the river. 
 
EPA staff recommendation:  The residential scenario should be evaluated qualitatively in the risk 
assessment.  Results from the recent sampling of the recreational fields may be considered in the 
qualitative evaluation.  This scenario will need to be evaluated quantitatively at some point. Since the 
residential scenario will no longer be evaluated quantitatively in this risk assessment, but rather in the 
future, this section can be deleted in its entirety.   
 

Comment 118: 
 
Page 97, Section 3.3.4.8, Incidental Ingestion of Sediment, 2nd paragraph.   
 
EPA staff recommendation:  Since the residential scenario will no longer be evaluated quantitatively in 
this risk assessment, but rather in the future, this paragraph can be deleted in its entirety. 

 
Comment 131: 

 
Page 103, Section 3.3.4.8, Sediment and Surface Water Exposure Frequencies, 3rd paragraph.   
 
EPA staff recommendation:  Since the residential scenario will no longer be evaluated quantitatively in 
this risk assessment, but rather in the future, this paragraph can be deleted in its entirety. 
 
 
CPG Issue #8 
 

Comment 104: 
 
See response to  Comment 105 under CPG Issue #1. 

 
 



Comment 128: 
 
See response to Comment 128 under CPG Issue #3. 
 
 
CPG Issue #9 

 
Comment 78: 

 
See response to Comment 78 under CPG Issue #4. 
 
 
Baseline Ecological Risk Assessment 

 
CPG Issue #10 
 

Comment 8: 
 
EPA July 11, 2011 comment:  Until agreement is reached on the definition of reference condition 
through review and approval of the technical memorandum detailing the approach for developing 
background and reference conditions, terminology consistent with EPA guidance (1994b, 1997a) should 
be used.  Delete “urban” before “reference” throughout document.  This does not imply that EPA has 
made any decisions regarding the appropriateness of using urban conditions as reference sites, only that 
EPA would prefer to explore the issue thoroughly using the technical memorandum that is yet to be 
submitted. 
 
EPA staff recommendation:  No change from EPA’s 7/11/11 comment.  In addition, please change the 
wording used in Table 2.1 back to what was used in the original RARC submitted in July 2010, and as 
consistent with the PFD.   

 
CPG Issue #11 
 

Comment 34  

Table 2-1 (pp 17-22).   

EPA July 11, 2011 comment: The question posed relative to the egg number from estuarine benthic 

omnivores is not a risk question.  This question needs to be revised to read “Is the fecundity of estuarine 

benthic omnivores (e.g. mummichog) from the LPRSA similar to the fecundity of benthic omnivores from 

appropriately selected reference sites.” 

EPA staff recommendation:  The CPG may leave the risk question as it is, consistent with the wording in 
the PFD.  However, egg numbers from literature must be presented in the risk assessment to provide 
context for evaluating the Passaic River numbers.  
 





From: Monsen, Dawn M.
To: Monsen, Dawn M.
Subject: FW: Diamond Alkali LPRSA - Dispute Resolution
Date: Tuesday, March 13, 2012 9:00:15 AM
Attachments: 1205 Response for CPG-disputed comments_edits_20111207.docx

 

From: Mack, Karyllan Dodson 
Sent: Thursday, December 08, 2011 6:39 PM
To: 'Flanagan.Sarah@epamail.epa.gov'
Cc: Basso.Ray@epamail.epa.gov; Vaughn.Stephanie@epamail.epa.gov; Hick.Patricia@epamail.epa.gov;
Hyatt, Jr., William; Monsen, Dawn M.; 'Robert Law'
Subject: RE: Diamond Alkali LPRSA - Dispute Resolution

Sarah,
 
Attached please find the CPG's comments on the EPA Staff Recommended Revisions document.  As
Rob has informed Stephanie, we will be identifying the issues that we believe are unresolved in a
separate correspondence. 
 
Thanks,
Karyllan

From: Flanagan.Sarah@epamail.epa.gov [mailto:Flanagan.Sarah@epamail.epa.gov] 
Sent: Monday, December 05, 2011 4:32 PM
To: Hyatt, Jr., William; Mack, Karyllan Dodson
Cc: Basso.Ray@epamail.epa.gov; Vaughn.Stephanie@epamail.epa.gov; Hick.Patricia@epamail.epa.gov
Subject: Diamond Alkali LPRSA - Dispute Resolution

Bill, 

As discussed on December 1, 2011, I am attaching a written version of the EPA Region 2 staff
recommended language to address certain of the issues/objections raised by the Cooperating Parties
Group (CPG).  We only included language for those items that we are agreeing to change, not those
where EPA is sticking to its prior instructions.  We request that the CPG review our language and
determine whether there are any disputed issues that it will consider resolved.   

I should note that we did add one new sentence, in the section on Issue 5, to clarify that the analysis
of ingestion rates is based on EPA's Technical Memorandum on Fish and Crab Consumption Rates.   

We look forward to receiving an indication from the CPG as to which, if any, of our recommended
changes will resolve the CPG's objections.   

I am also attaching a copy of the attendance sheet.     

Regards, 

Sarah 

Sarah P. Flanagan
Office of Regional Counsel, NJ Superfund Branch
USEPA, Region 2

mailto:dawn.monsen@klgates.com
mailto:dawn.monsen@klgates.com


290 Broadway, 17th Floor
New York, NY 10007
Tel: 212-637-3136
Fax: 212-637-3096

This email may contain material that is confidential, privileged and/or attorney work product for the sole
use of the intended recipient.  Any review of, reliance on, or distribution by others or forwarding without
the express permission of the sender is strictly prohibited.  If you are not the intended recipient, please
contact the sender and delete all copies.



EPA Staff Recommended Revisions to Select Comments Disputed by CPG 
 

Human Health Risk Assessment 
 
CPG Issue #1: 
 

Comments 100, 101, and 102: 
 
These comments all relate to Page 90, Section 3.3.4, Paragraph 3:  “As stated in USEPA’s September 10, 
2010 comments, the scenarios and exposure parameter assumptions are intended to capture exposures 
under a future site condition, when parks and open spaces have been improved and expanded or 
developed at sites currently under other uses.  Such improvements could make people more likely to 
visit and spend more time along the river.  USEPA Region 2 has directed that the same set of scenarios 
and exposure parameter assumptions be used to assess both current and potential future baseline site 
risks.  As a revitalized and redeveloped riverfront is not the current condition, this approach will lead to 
overestimates of current exposures.  However, as directed by USEPA Region 2, the same scenarios and 
exposure parameter assumptions are used to account for both current and future site conditions.” 
 
EPA staff recommendation:  Replace the entire paragraph that is referenced above with:  
 
“In accordance with USEPA Guidance (USEPA 1989b, USEPA 2001c[e1]), the scenarios and exposure 
parameter assumptions are intended to capture exposures under both current and future site 
conditions.  All of the exposure pathways are currently complete.  While expected improvements to the 
river and shoreline will likely increase the number of individuals utilizing the river, the exposure 
frequency and duration for some individuals already utilizing the river will not likely increase.  As such, 
the use of combined current/future exposure assumptions is appropriate.” 
 

Comment 105:  
 

Page 92, Section 3.3.4.2, last paragraph:  “Because the likelihood of swimming in the LPRSA depends on 
several factors, including access, riverbank type, adjoining land, and waterway uses, it may not be 
appropriate to include swimming as a potential exposure pathway throughout the river.  The 
applicability of the swimming scenario throughout the LPRSA will be evaluated based on consideration 
of the above factors, as discussed in Section 3.3.5. 
 
EPA July 11, 2011 comment:  Delete and replace with:  “In accordance with USEPA guidance (USEPA 
1995, 2001d), comprehensive community master plans are a valuable source of information in 
determining reasonably anticipated future land use.  Many municipalities and counties along the Lower 
Passaic River have published master plans that call for the expansion and improvement of parks and 
open space along the river that will lead to higher exposure in the future (City of Newark 2010, City of 
Newark et all 2004, Clarke et al 2004, Clarke et al 1999, Heyer et al 2003, Heyer et al 2002, Borough of 
Rutherford et al 2007).  While the general usage types of the river may remain the same in the future, 
the usage frequency and number of access locations should increase over time based on these plans.  
This increased usage is taken into account in the exposure parameters discussed in Section 3.3.5.” 
 
EPA staff recommendation:  This comment, and Comment 104 (which the CPG disputes under Issues #3 
and #8), both relate to Section 3.3.4.2 of the RARC.  The following language should be used to replace 
the language in Section 3.3.4.2, in its entirety: 



  
Section 3.3.4.3  Swimmer 

 
It is assumed that recreational users of the LPRSA may occasionally engage in swimming in the river.  
Recreational swimmers include children (1 to 6 years), adolescents (7 to 18 years), and adults (>18 
years).  Given the visible deterrents to swimming along large sections of the river, including the 
presence of trash and debris and the generally urban setting of the river, the exposure frequency 
and duration for swimming is assumed to be relatively low, both currently and in the future.  To be 
clear, the number of exposed individuals will likely increase as improvements to the shoreline and 
river are made, but the exposure frequency and duration for some individuals already engaging in 
this scenario are not likely to increase.  It is assumed that the current/future swimmer may be 
exposed to COPCs in sediment and surface water while swimming via: 
  

• Direct Contact (incidental ingestion and dermal contact) with near shore river and mudflat 
surface sediment; 

• Direct contact (incidental ingestion and dermal contact) with river surface water; and 

• Inhalation of COPCs that may volatilize into outdoor air from exposed mudflat sediment 
and/or surface water. 

 
Note that swimming is included in New Jersey’s designated uses of the freshwater portion of the 
river from the confluence with Second River to Dundee Dam (RM 8 – 17), where the water has a 
classification of FW2-NT/SE2, though this stretch of the river does not always [e2]meet the standards 
associated with this classification.  While the lower portion of the river is not currently classified as 
suitable for swimming, New Jersey can change the classification as conditions warrant.  The 
applicability of the swimming scenario throughout the LPRSA will be evaluated as part of the risk 
assessment, as discussed in Section 3.3.5 of this report. 

 
Comment 130: 

 
Page 102-103, Section 3.3.4.8, “Sediment and Surface Water Exposure Frequencies,” 2nd paragraph:  
“The USEPA Region2-directed sediment and surface water exposure frequencies for each receptor 
scenario are summarized in Table 3-5.  The exposure frequencies reflect an improved and more 
attractive LPRSA where recreational activities involving contact with water are common (e.g., 259 
days/year surface water exposure for the adult boater, 39 days/year sediment exposure for the adult 
swimmer).  Since these frequencies do not represent current site conditions, their use will lead to 
overestimates of potential risks.” 
 
EPA July 11, 2011 comment:  Delete and replace with:   
 

Sediment and surface water exposure frequencies for each receptor scenario are summarized in 
Table 3-5.  The exposure frequencies for the angler, swimmer, wader, and boater reflect both 
current conditions on the river, as well as future conditions after shoreline improvements laid 
out in municipal master plans are carried out.  Adult anglers, swimmers, and waders are 
assumed to fish, swim or wade in locations where they would contact sediment and surface 
water once a week during the summer months (13 weeks/year), or 13 days per year, for the 
RME scenario, and once every two weeks, or 7 days per year, for the CTE scenario.  Adolescent 
anglers, swimmers, and waders are assumed to be exposed to sediment and surface water 3 
days per week during the summer months, or 39 and 20 days per year respectively for the RME 



and CTE scenarios.  Anglers may catch fish on more days than is assumed here, but are not 
expected to contact sediment and surface water every day that they fish. 

 
The surface water and sediment exposure frequency for the older child boater who canoes or 
kayaks is assumed to be equal to other recreational scenarios like swimming or wading, and is 
therefore assumed to occur 13 days/year for the RME scenario and 7 days/year for the CTE 
scenario. 

 
Surface water exposure frequencies for the adult and teenage (14 to 18 years old) boaters are 
based on information provided by Passaic River boating clubs (PRRA 2010, Nereid Boat Club 
2010).  The rowing season extends from March through mid-November (37 weeks).  Adult 
boaters row up to 7 days/week, for 1 to 2 hours/day; average frequency is 250 days/year (7 
days/week x 37 weeks/year) and the CTE frequency is 111 days/year (3 days/week x 37 
weeks/year).  For the teenage boaters, the high school rowing season primarily is from late 
February through the end of May, and sometimes includes rowing minimally in the fall.  The 
high school teams row 5 to 7 days per week for 1 to 2 hours per day.  Based on this information, 
for teenage boaters (14 to 18 years old) the RME frequency is 98 days/year (7 days/week x 14 
weeks/year) and the CTE frequency is 70 days/year (5 days/week x 14 weeks/year). 

 
Exposure to sediment for the adult and teenage boaters will occur with a much lower frequency 
than exposure to surface water.  Rowing locations south of Dundee Dam launch from docks, so 
contact with the riverbank happens when rowers flip out of the boat and need to wade in to get 
back in.  It is, therefore, assumed that sediment contact occurs once a month for the RME 
scenario and once every two months for the CTE scenario.  Accounting for the length of rowing 
season (37 weeks for adults and 14 weeks for teenage boaters), the adult sediment exposure 
frequency is 9 days/year for RME and 4 days/year for CTE; the teenage boater exposure 
frequency is 4 days/year from RME and 2 days/year for CTE.” 

 
EPA staff recommendation:  No change from July 11, 2011 comment letter, except to add the following 
sentence after the second sentence of EPA’s recommended language:  
 
“To be clear, the number of exposed individuals will likely increase as improvements to the shoreline 
and river are made, but the exposure frequency and duration for some individuals already engaging in 
these scenarios are not likely to increase.” 
 
[Note:  EPA agrees that if the risk assessment shows that the swimmer scenario is driving the risk, we 
will revisit our approach to this aspect of the assessment.] 
 
CPG Issue #2 
 
 Comment 11: 

 
Page 2, Section 1.1, 1st paragraph, as submitted in February 2011 RARC :  “The LPRSA was increasingly 
urbanized for more than two centuries; it has served as the receiving environment for industrial and 
municipal waste discharges since the nineteenth century.” 
 
EPA July 11, 2011 comment:  Add after that line at the end of the paragraph:  “However, it is now 
increasingly used for recreational activities such as boating, fishing, and crabbing as parks and boat 



ramps are actively being restored or newly established (site-specific information provided by Passaic 
River Rowing Association 2010; Nereid Boat Club 2010; City of Newark 2010). 
 
EPA staff recommendation:  No change from the July 11, 2011 comment letter, except to remove 
“crabbing” from the list of activities. 
 
 Comment 83: 
 
Page 69, Section 3.3.1.1, 2nd paragraph:  “The lower 6 miles are predominantly commercial and 
industrial with little public access.” 
 
EPA July 11, 2011 comment:  Delete and replace with the following:  “Adjacent land use is 
predominantly industrial in the lower river miles (near Newark Bay) and transitions to commercial, 
residential and recreational near RM4.  Land use is increasingly residential and recreational above RM 
8.” 
 
EPA staff recommendation:  Delete and replace with the following:   
 
“Adjacent land use is predominantly industrial in the lower river miles (near Newark Bay) and starts to 
include more commercial, residential, and recreational uses around RM 4, with the locations of 
Riverbank and Minish Parks.” 
 
 Comment 84: 
 
EPA Comment in July 11, 2011 letter: Add “Potential Access to Shore” icons at Pathmark Parking Lot, RM 
6.5 eastern bank; at RM 5.0, west bank (across street from NJPAC); at RM 4.0, south bank (across 
Raymond Blvd. from Riverbank Park). 
 
EPA staff recommendation:  Add “Potential Access to Shore” icons at Pathmark Parking Lot, RM 6.5 
eastern bank and at RM 4.0, south bank (across Raymond Blvd. from Riverbank Park).  It is not necessary 
to place an icon at RM 5.0, though we do have anecdotal evidence that people do go near the water 
there. 
 
 Comment 86:   
 
Page 80, Section 3.3.1.1., “Lower River Segment,” 1st sentence:  “The Lower River Segment (preliminarily 
defined as RM 0 to RM 6 based on salinity) is characterized as predominantly industrial/commercial in 
nature, with very little public access to the shoreline.” 
 
EPA July 11, 2011 comment:  Rephrase as follows:  “The Lower River Segment (preliminarily defined as 
RM 0 to RM 6 based on salinity) is characterized as predominantly industrial in the lower river miles 
(near Newark Bay) and transitions to commercial, residential and recreational near RM 4.” 
 
EPA staff recommendation:  Rephrase as follows:   
 
“The Lower River Segment (preliminarily defined as RM 0 to RM 6 based on salinity) is characterized as 
predominantly industrial in the lower river miles (near Newark Bay) and starts to become more 
commercial, residential, and recreational near RM 4.”[e3] 



 
 Comment 87: 
 
Page 80, Section 3.3.1.1, “Lower River Segment”:  “The shoreline along this stretch of the river consists 
of active or abandoned industrial areas.” 
 
EPA July 11, 2011 comment:  Delete and replace with “The shoreline along this stretch of the river 
consists of active or abandoned industrial areas up to RM4, but then transitions to thin strips of park 
land abutting the river as land use becomes more commercial and residential.” 
 
EPA staff recommendation:  Delete and replace with:  
 
“The shoreline along this stretch of river consists mainly of active or abandoned industrial areas up to 
RM 4, but then starts to include more thin strips of park land abutting the river as land use starts to 
become more commercial, residential, and recreational.” 
 

Comment 92: 
 
Page 81, Section 3.3.1.1., “Upper River Segment”:  “The Upper River Segment (preliminarily defined as 
RM 10 to the Dundee Dam) transitions, with increasing distance upriver, from a mixture of industrial, 
commercial and some residential areas and public parks to more residential areas, compared with other 
sections of the river.” 
 
EPA July  11, 2011 comment:  Delete sentence and replace with “The Upper River Segment (preliminarily 
defined as RM10 to the Dundee Dam) is the most residential and recreational segment of the river.” 
 
EPA staff recommendation:  The CPG may add EPA’s sentence (without the parenthetical) after the CPG 
sentence, rather than delete the CPG sentence and replace it with EPA’s sentence. 
 
 
CPG Issue #3 
 
 Comment 77: 
 
Page 64, Section 3.3, 2nd paragraph, 1st sentence:  “The LPRSA is a large and complex sediment site, and 
current site conditions reflect its long industrial history and urban setting.” 
 
EPA July 11, 2011 comment:  Insert at the end of the sentence the following clause:   “, although in the 
future, most of the river is increasingly expected to be used for recreational activities.” 
 
EPA staff recommendation:  Add modified clause at the end of the sentence:     
 
“, although in the future, large sections of the river are is expected to be used increasingly to a greater 
extent for recreational activities.”[e4] 
 
 
 
 



Comment 104: 
 
Page 91, Section 3.3.4.2, 1st paragraph:  “It is assumed that recreational users of the LPRSA may 
occasionally engage in swimming in the river.  Recreational swimmers include children (1 to 6 years), 
adolescents (7 to 18 years), adults (>18 years).  Given the visible presence of shoreline and floating 
debris and trash, the presence of pathogenic contamination, and the urban setting of the river, including 
lack of public beaches, it is anticipated that swimming now and in the foreseeable future will be limited.  
However, based on EPA’s directive, it is assumed that both the current and future swimmer will be 
exposed to COPCs in sediment and surface water while swimming in the river via:..” 
 
EPA July 11, 2011 comment:  Delete and replace with the following: “Individuals of all ages may visit the 
Passaic River to swim.  Swimming is included in New Jersey’s designated use of the freshwater portion of 
the river from the confluence with Second River to Dundee Dam (RM 8-17), where the water has a 
classification of FW2-NT/SE2.  Swimming under current conditions may be limited by the visible 
presence of shoreline and floating debris, and trash.  However, once the parks that are already under 
construction are completed, and when other recreational improvements in municipal master plans are 
undertaken, future conditions are expected to provide greater access to and be more conducive to 
swimming.  Therefore, it is assumed that the current and future swimmer will be exposed to COPCs 
through contact with sediment while entering and leaving the river, and while swimming.  Adult (>18 
years), adolescent (7 to 18 years old) and young child (1 to 6 years old) swimmers are assumed to be 
exposed to sediment and surface water via: …” 
 
EPA staff recommendation:  See response to Comment 105 under CPG Issue #1.  Use the language 
provided in that response to replace Section 3.3.4.2 in its entirety.  
 

Comment 105: 
 
See response for Comment 105 under CPG Issue #1. 
 

Comment 128: 
 
Page 101, Section 3.3.4.8, “Surface Water Exposure Time,” 1st paragraph:  “Given the highly developed 
and urbanized nature of the LPRSA, including the pathogenic contamination throughout the study area, 
frequent and extended periods of swimming, wading, or other activities involving intensive contact with 
surface water are not expected to occur under current or foreseeable future uses.  Thus, the USEPA 
Region 20directed exposure times and frequencies for the receptor scenarios involving contact with 
surface water are likely to overestimate exposures in the LPRSA.  The use of USEPA’s national default 
swimming exposure time of 2.6 hours per event does not reflect site-specific conditions and was not 
intended for a water body with compromised water quality and no designated swimming areas.  
However, at the direction of USEPA, this default assumption is used in the baseline HHRA for the LPRSA.  
The USEPA-directed surface water exposure times for each receptor scenario are summarized in Table 3-
4.” 
 
EPA July 11, 2011 comment:  Delete and replace with the following, “The NJAC Surface Water Quality 
Standards classification for the Passaic River from RM 0 to 8 includes secondary contact recreation (E.G, 
boating and fishing), and from RM8 to 17 includes primary contact recreation (e.g., swimming and 
wading), among other uses.  A number of boating and sculling clubs already make frequent use of the 
river (Passaic River Rowing Association 2010, Nereid Boat Club 2010) and improvements are being made 



to boat ramps throughout the 17 miles (City of Newark 2010[e5]).  Swimming under current conditions 
may be limited by the visible presence of shoreline and floating debris and trash.  [e6]However, once the 
parks that are already under construction are completed, and when other recreational improvements 
planned in municipal master plans are undertaken, future conditions are expected to provide greater 
access to and be more conducive to swimming1

 

.  Therefore, exposure times and frequencies are 
designed for both current and future river users who will be exposed to COPCs in sediment and surface 
water, as summarized in Table 3-4.” 

EPA staff recommendation:   Delete last sentence of EPA proposed language (“Therefore…”) and replace 
with:  
 
“The exposure times and frequencies summarized in Table 3-4 are designed to reflect both current and 
future river users.  While the number of people utilizing the river in such a way as to be exposed to 
surface water will likely increase as improvements to the river are made, the exposure times and 
frequencies for particular individuals already utilizing the river in these ways are not expected to 
increase.” 
 
CPG Issue #4 
 

Comment 7: 
 
EPA July 11, 2011 comment:  Since the entire RARC is subject to USEPA approval, the terms “directed for 
use by USEPA Region 2” or “USEPA Region 2-directed” are unnecessary specifications and should be 
deleted.  Specific comments below provide many instances. 
 
EPA staff recommendation:  In general, no change from EPA’s 7/11/11 comment, except as noted 
below. 
 

Comment 78: 
 
Page 64, Section 3.3, 2nd paragraph, last sentence:  While use of some default or surrogate assumptions 
will be necessary in the remedial decision-making process, USEPA guidance documents stress the 
importance of using data that represent the characteristics of the local population(s) and site when 
possible and appropriate (USEPA 1989a, b, 1991a, 1997b, 1998a, 2000a). 
 
EPA July 11, 2011 comment:  delete and replace with “However, USEPA guidance (USEPA 1991a) also 
allows the use of default values developed by USEPA when there is a lack of site-specific data or 
consensus on which parameter value to choose, given a range of possibilities.” 
 
EPA staff recommendation:  The CPG may add EPA’s language after the CPG’s last sentence, rather than 
delete it. 
 

Comment 95: 
 

Page 82, Section 3.3.2, 1st paragraph, 5th sentence:  At the direction of USEPA Region 2, an additional 
receptor (Worker) not identified in the PFD has been included as a potential receptor. 

1 The national average for time spent swimming is 2.6 hours/day. 



EPA July 11, 2011 comment:  Delete “At the direction of USEPA Region 2,” 
 
EPA staff recommendation:  EPA agrees to remove this comment; the referenced language may remain 
in the plan. 
 

Comment 99: 
 
Page 90, Section 3.3.4, 2nd paragraph:  The values to be used for each of the RME and CTE exposure 
parameters are those that USEPA Region 2 directed CPG to use, were issued as directives on November 
5, 2010, and are representative of USEPA default values. These values are presented in this Revised 
RARC Plan. On September 10, 2010, USEPA Region 2 provided comments on CPG’s Draft RARC Plan. 
USEPA’s comments included specific scenarios and exposure parameter values to be used in the 
baseline HHRA. The exposure pathways, receptors, and parameter values were provided in tabular form 
following Risk Assessment Guidance for Superfund (RAGS) Part D format (USEPA 2001c). These tabulated 
scenarios and parameter values are included as Appendix C of this Plan. 
 
EPA July 11, 2011 comment:  Delete 2nd paragraph (unnecessary explanation). 
 
EPA staff recommendation:  CPG may leave this paragraph in, rewording the beginning as follows:   
 
“The values to be used for each of the RME and CTE exposure parameters are generally those that 
USEPA Region 2 directed CPG to use.   [e7]All of EPA’s directions are consistent with EPA guidance, 
practices, and policies for conducting risk assessments.  These values are presented ….” 
 
 
CPG Issue #5 
 

Comment  110 (combining 110b and 110d): 
 
Page 94, Section 3.3.4.7:  The ingestion rate is the amount of fish that an individual consumes on a daily 
basis based on averaging the reported consumption rate in one year over 365 days (i.e., an annualized 
rate). As directed by USEPA Region 2 and listed in Appendix C, the USEPA’s default fish ingestion rates 
for recreational freshwater anglers cited in USEPA’s Exposure Factors Handbook (USEPA 1997b) will be 
used. These rates are based on mail surveys of licensed anglers who pursue sportfishing in Maine, New 
York (Lake Ontario), and Michigan (Great Lakes), and include both consumers and non-consumers 
(USEPA 1997b). The fish ingestion rates for the adult, adolescent, and child angler receptors as selected 
by USEPA Region 2 are as follows: 
 

• Adult angler fish ingestion rate: RME of 26 g/day (the 95th percentile in the USEPA’s Exposure 
Factors Handbook), which is equivalent to approximately 40 half-pound meals/year, and CTE of 
8 g/day (the recommended mean in the USEPA’s Exposure Factors Handbook) (USEPA 1997b) 

• Adolescent angler (ages 7 to 18 years) fish ingestion rate: RME of 17 g/day and CTE of 5 g/day, 
based on USEPA’s assumption that the intake of the adolescent is approximately two-thirds that 
of the adult (USEPA 1997b) 

• Child angler (ages 1 to 6 years) fish ingestion rate: RME of 8 g/day and CTE of 3 g/day, based on 
USEPA’s assumption that the intake of the child is approximately one-third that of the adult 
(USEPA 1997b)17 

 



EPA July 11, 2011 comment:  Delete and replace with, “The ingestion rate is the amount of fish that an 
individual consumes on a daily basis, based on averaging the reported consumption rate in 1 year over 
365 days.  Ingestion rates for fish have been annualized and are presented in grams eaten per day 
(g/day).  The ingestion rate assumes the fish are caught while angling from the LPRSA only.  It is 
expected that ingestion of fish from local sources will be the main source of fish consumption for the 
anglers.  For consumption of fish, ingestion rates based on data collected for recreational anglers may 
obtained from the Exposure Factors Handbook (EFH) (USEPA 1997b), three surveys conducted in New 
Jersey (Burger 2002, May and Burger 1996, Center for Public Interest Polling and New Jersey Marine 
Sciences 1993, Burger et al 1998) and one survey conducted in New York (Connelly et al 1992).  Only the 
1997 EFH, Burger 2002 and Connelly et al 1992 contain enough information to calculate statistical 
distributions for the ingestion rates.  Only the Burger 2002 and Connelly et al 1992 (as analyzed and 
applied in the externally peer-reviewed Human Health Risk Assessment for the Hudson River in TAMS 
Consultants 2000) included data from the New York/New Jersey Harbor, which encompasses the tidal 
portion of the Lower Passaic River (the 1997 EFH data were from surveys of anglers in Michigan, Maine 
and the Great Lakes).  Burger 2002 was from a survey conducted in the Newark Bay Complex.  Connelly 
et al (1992) was a New York Statewide Angler survey, whose data were used to calculate ingestion rates 
for the peer-reviewed Human Health Risk Assessment for the Hudson River (TAMS Consultants 2000).  
Therefore, the fish ingestion rate for the Lower Passaic River RME adult angler (44 g/day) is calculated 
by averaging the high end (approximately 90th percentile) estimates from Burger 2002 (57 g/day) and 
Connelly et al 1992 (32 g/day).  For the CTE value (13 g/day), the average of the mean of 22 g/day from 
Burger 2002 and the 50th percentile value of 4 g/day from Connelly et al 1992 is used. 
 
A creel angler survey was conducted in the Lower Passaic River, as reported in Ray et al 2007.  The work 
plan for this survey was submitted to USEPA for review, but not approved; therefore, results from the 
survey cannot be used in this risk assessment.  However, it is noted that the fish ingestion rates for the 
RME adult based on data from Burger 2002 (57 g/day) and Connelly et al 1992 (32 g/day) are consistent 
with the ingestion rate calculated from data reported in Ray et al 2007 (28 g/day).  Ray et al 2007 
reported that only 7 anglers of those surveyed reported consuming fish.  The small number of 
consumers limits statistical evaluation of the consumption rate to the maximum reported consumption 
rate of 28 g/day (USEPA 1992d).”[e8] 
 
EPA staff recommendation:  No change from language in July 11, 2011 comment letter, except to add 
the following language after the first sentence, “The following analysis of ingestion rates is based on 
EPA’s Technical Memorandum on Fish and Crab Consumption Rates dated July 25, 2011.”  The 
memorandum should also be referenced as an appendix to the report. 
 

Comment 113: 
 
Page 96, Section 3.3.4.7, Crab Ingestion Rate: For crabs, USEPA has directed that consumption rates be 
based on a 1999 survey of Newark Bay anglers, including crabbers (Burger 2002). Based on the 
responses of 110 anglers who reported consuming crab, a mean crab ingestion rate was derived by 
multiplying the number of crab meals eaten per month by the number of crabs eaten at each meal by 
the number of months per year that anglers go crabbing (and presumably eat their catch), assuming the 
average serving size from one crab is 70 g.  Based on the Burger analysis, USEPA Region 2 has 
determined the following crab consumption rates: 
 

• Adult receptor crab ingestion rate: RME of 23 g/day and CTE of 16 g/day  



• Adolescent receptor (ages 7 to 18 years) crab ingestion rate: RME of 15 g/day and CTE of 11 
g/day, based on the assumption that the intake for the adolescent is approximately two-thirds 
that of the adult (USEPA 1997b) 

• Child receptor (ages 1 to 6 years) crab ingestion rate: RME of 8 g/day and CTE of 5 g/day, based 
on the assumption that the intake for the child is approximately one-third that of the adult 
(USEPA 1997b) 

 
EPA July 11, 2011 comment:  Delete and replace with, “The ingestion rate is the amount of crab that an 
individual consumes on a daily basis based on averaging the reported consumption rate in 1 year over 
365 days.  Ingestion rates for crab have been annualized and are presented in grams eaten per day 
(g/day).  The ingestion rate assumes the crabs are caught while angling from the LPRSA only.  It is 
expected that the main source of crab for ingestion is from the LPRSA. 
 
Two studies provided data on crab consumption (Burger 2002; Burger et al 1998).  Consistent with the 
recommendations in RAGS Part A, a crab consumption rate was calculated at the 90th percentile, since 
the 95th percentile was not available.  In Burger (2002), for people who only crabbed, approximately 4% 
of all respondents (6.3% of “consumers only”) ate more than 4,200 g/month. Similarly, about 15% of all 
respondents (23% of “consumers only”) ate more than 1,400 g/month.  Excluding the non-consumers, 
the 90th percentile crab ingestion rate for crab consumers is estimated to be 3,590 g/month, or 32 
g/day (assuming crabs are consumed 3.3 months of the year, per Table 2 of the paper). The mean crab 
ingestion rate is 16 g/day, based on data provided in Table 2 of the Burger (2002) paper (assuming that 
5,760 g/year is consumed during 3.3 months of the year). This mean crab ingestion rate is consistent 
with the mean value of 16.6 g/day from Barnegat Bay (Burger et al. 1998).  Burger et al. 1998 did not 
report enough information to support statistical calculations of a 95th percentile ingestion rate.  Other 
studies in this area reported crab consumption but an ingestion rate could not be calculated based on 
the information presented (Burger et al. 1999 and Kirk-Pflugh et al. 1999). 
 
The 90th percentile crab ingestion rate of 32 g/day is selected as the adult RME ingestion rate and the 
mean crab ingestion rate of 16 g/day is selected as the adult CTE rate.  Ingestion rates for the child and 
adolescent receptors are estimated assuming rates 1/3 and 2/3 those of the adult ingestion rates, 
respectively, as is assumed for fish ingestion.” 
 
EPA staff recommendation:  No change from language in July 11, 2011 comment letter, except to add 
the following language after the first sentence, “The following analysis of ingestion rates is based on 
EPA’s Technical Memorandum on Fish and Crab Consumption Rates dated July 25, 2011.”  The 
memorandum should also be referenced as an appendix to the report. 
 
 
CPG Issue #6 
 

Comments 112, 114, and 135:    
 
[The CPG has agreed to send EPA studies relevant to its request to discuss CTE scenarios with EPA.   EPA 
staff will review the studies to determine whether we think there is a basis to engage in those 
discussions – and therefore withdraw this issue from the dispute resolution process.  ] 
 
 
 



Comment 115: 
 
Page 97, Section 3.3.4.7, Cooking Loss for Crab:  As directed by USEPA Region 2, for both the RME and 
CTE crab consumption scenarios, a preparation and cooking loss factor of zero percent will be used for 
all contaminants. This is based on USEPA Region 2’s assumption that anglers consume the cooking water 
every time they eat crab. The assumption of no cooking loss is a very conservative assumption, 
particularly for the CTE scenario. Based on NJDEP survey data, most individuals who catch and consume 
crabs do not eat the hepatopancreas, and many remove it prior to cooking (Macro 2007, 2008; NJDEP 
2002; ORC Macro 2006). Even if the hepatopancreas is not removed prior to cooking, contaminants in 
the hepatopancreas that may be released during cooking do not result in higher concentrations in the 
muscle tissue (Zabik et al. 1992). Removal of the hepatopancreas prior to cooking and discarding the 
cooking water is also recommended by NJDEP’s crab consumption advisory (NJDEP and NJDHSS 2010). 
USEPA Region 2 has agreed to review the appropriateness of assuming no cooking loss for the CTE crab 
consumption scenario; the values to be used in the baseline HHRA may be amended pending the 
outcome of USEPA Region 2’s review. 
 
EPA July 11, 2011 comment:  Delete and replace with, “A cooking loss factor accounts for the amount of 
contaminant in tissue that is lost during the cooking process and not consumed by the receptor.  Blue 
crabs are most often cooked whole by boiling or steaming (Sea Grant Marine Advisory Program 2006).  
Exposure to the contaminant depends not only of the specific part of the crab consumed, but also on 
the method of cooking.  NJDEP (2010) reports that no specific cooking method can be relied on to 
reduce the chemical contaminant levels in blue crabs.  Because the crab is cooked whole, even if the 
consumer does not eat the hepatopancreas, exposure to the chemical contaminant may still occur if the 
crab is cooked before the hepatopancreas is removed and if the liquid used to boil the crab is used in 
juices, sauces, bisques, or soups.  It should be assumed that the cooking liquid is consumed along with 
the crabmeat.  Therefore, cooking loss for crabs is assumed to be 0 percent for all contaminants under 
the RME and CTE scenarios, because data are not currently available from EPA or published literature to 
support any type of reduction in concentration under this type of exposure scenario.  A study published 
by Zabik et al. (1992), entitled “Effect of Preparation and Cooking on Contaminant Distributions in 
Crustaceans: PCBs in Blue Crab,” was reviewed.  The study showed that boiling or steaming reduced PCB 
concentrations by greater than 20 percent in tissue, and that the cooking water contained about 80 
percent of the PCBs that were lost from the crabs (the study author was contacted to confirm these 
results).  Thus, most of the PCBs lost from the crabs could still be consumed if the cooking water is used 
to prepare soups, sauces, pasta, etc.  Potential cooking loss assuming discarding the cooking water may 
be discussed in the uncertainty section of the risk assessment, but a cooking loss of 0 percent should still 
be assumed for the RME and CTE scenarios in the risk assessment.” 
 
EPA staff recommendation:  Since EPA will allow the use of a cooking loss of 20% for PCBs under the CTE 
scenario, please use the following revised language:  
 
“A cooking loss factor accounts for the amount of contaminant in tissue that is lost during the cooking 
process and not consumed by the receptor.  Blue crabs are most often cooked whole by boiling or 
steaming (Sea Grant Marine Advisory Program 2006).  Exposure to the contaminant depends not only of 
the specific part of the crab consumed, but also on the method of cooking.  NJDEP (2010) reports that 
no specific cooking method can be relied on to reduce the chemical contaminant levels in blue crabs.  
Because the crab is cooked whole, even if the consumer does not eat the hepatopancreas, exposure to 
the chemical contaminant may still occur if the crab is cooked before the hepatopancreas is removed 
and if the liquid used to boil the crab is used in juices, sauces, bisques, or soups.  It should be assumed 



that the cooking liquid is consumed along with the crabmeat.  Therefore, cooking loss for crabs is 
assumed to be 0 percent for all contaminants under the RME, because data are not currently available 
from EPA or published literature to support any type of reduction in concentration under this type of 
exposure scenario.  A study published by Zabik et al. (1992), entitled “Effect of Preparation and Cooking 
on Contaminant Distributions in Crustaceans: PCBs in Blue Crab,” was reviewed.  The study showed that 
boiling or steaming reduced PCB concentrations by greater than 20 percent in tissue, and that the 
cooking water contained about 80 percent of the PCBs that were lost from the crabs (the study author 
was contacted to confirm these results).  Thus, most of the PCBs lost from the crabs could still be 
consumed if the cooking water is used to prepare soups, sauces, pasta, etc.  Potential cooking loss 
assuming discarding the cooking water may be discussed in the uncertainty section of the risk 
assessment, but a cooking loss of 0 percent should still be assumed for the RME scenario.  A PCB cooking 
loss of 20% based on Zabik et al. should be assumed for the CTE scenario in the risk assessment[e9].” 
 
 
CPG Issue # 7 

 
Comment 109: 

 
Page 93, Section 3.3.4.5, 1st sentence: The resident is assumed to reside adjacent to the river. 
 
EPA staff recommendation:  The residential scenario should be evaluated qualitatively in the risk 
assessment.  Results from the recent sampling of the recreational fields may be considered in the 
qualitative evaluation.  This scenario will need to be evaluated quantitatively at some point. Since the 
residential scenario will no longer be evaluated quantitatively in this risk assessment, but rather in the 
future, this section can be deleted in its entirety.   
 

Comment 118: 
 
Page 97, Section 3.3.4.8, Incidental Ingestion of Sediment, 2nd paragraph.   
 
EPA staff recommendation:  Since the residential scenario will no longer be evaluated quantitatively in 
this risk assessment, but rather in the future, this paragraph can be deleted in its entirety. 

 
Comment 131: 

 
Page 103, Section 3.3.4.8, Sediment and Surface Water Exposure Frequencies, 3rd paragraph.   
 
EPA staff recommendation:  Since the residential scenario will no longer be evaluated quantitatively in 
this risk assessment, but rather in the future, this paragraph can be deleted in its entirety. 
 
 
CPG Issue #8 
 

Comment 104: 
 
See response to  Comment 105 under CPG Issue #1. 

 
 



Comment 128: 
 
See response to Comment 128 under CPG Issue #3. 
 
 
CPG Issue #9 

 
Comment 78: 

 
See response to Comment 78 under CPG Issue #4. 
 
 
Baseline Ecological Risk Assessment 

 
CPG Issue #10 
 

Comment 8: 
 
EPA July 11, 2011 comment:  Until agreement is reached on the definition of reference condition 
through review and approval of the technical memorandum detailing the approach for developing 
background and reference conditions, terminology consistent with EPA guidance (1994b, 1997a) should 
be used.  Delete “urban” before “reference” throughout document.  This does not imply that EPA has 
made any decisions regarding the appropriateness of using urban conditions as reference sites, only that 
EPA would prefer to explore the issue thoroughly using the technical memorandum that is yet to be 
submitted. 
 
EPA staff recommendation:  No change from EPA’s 7/11/11 comment.  In addition, please change the 
wording used in Table 2.1 back to what was used in the original RARC submitted in July 2010, and as 
consistent with the PFD.   

 
CPG Issue #11 
 

Comment 34  

Table 2-1 (pp 17-22).   

EPA July 11, 2011 comment: The question posed relative to the egg number from estuarine benthic 

omnivores is not a risk question.  This question needs to be revised to read “Is the fecundity of estuarine 

benthic omnivores (e.g. mummichog) from the LPRSA similar to the fecundity of benthic omnivores from 

appropriately selected reference sites.” 

EPA staff recommendation:  The CPG may leave the risk question as it is, consistent with the wording in 
the PFD.  However, egg numbers from literature must be presented in the risk assessment to provide 
context for evaluating the Passaic River numbers.  
 
 





























































































































































































































 

COMMENTS 
DRAFT REVISED RISK ANALYSIS AND RISK CHARACTERIZATION PLAN FOR THE LOWER PASSAIC RIVER STUDY AREA  

DATED OCTOBER 29, 2013 
 
 

No. General Comment 

1  

Throughout the document, the term “toxicity threshold” was replaced with “effects threshold.” Please explain 
why this change was made. 
 

 

No. Page No. Specific Comments 

2  
Page 9, Section 
1.3.3, third bullet 

The following text was added to the third bullet, “…and, if available, fish health 
observations.” This text should be moved to a third bullet under reference datasets on 
the same page. 
 

3  Page 17, Table 2-1 

a. The focal species listed for the benthic invertebrate community should include 
polychaetes (Nereis virens) and oligochaetes (Lumbriculus variegatus), for 
consistency with assessment endpoint 2.  
 

b. Heron may or may not be migratory. As such, please perform two calculations 
for the heron, one using an area use factor of 1 and another using an area use 
factor of 0.58. This change should also be reflected in Table 2-2. 

 

4  
Pages 19 to 24, 
Table 2-2 

The previous version of this report made several references to 2010 and planned 2011 
data.  The table now refers to 2011–2012 data.  Should this be 2010–2012 data? 
Please verify. 
 

5  

Page 35, Section 
2.3.1.2, first 
sentence 

Please insert “acute and chronic” in front of “…water toxicity-based values.” 
 
This language should also be inserted on Page 36 and Page 40, as appropriate. 
 

6  
Page 36, Section 
2.3.1.3 

Bivalve mollusks (Geukensia demissa and Elliptio complanata) should be included in 
the bulleted list of receptors, pursuant to Assessment Endpoint No. 4. 

7  

Page 36, Section 
2.3.1.3 and Page 38, 
Section 2.3.1.4 

All metals, not just mercury and selenium, should be included in the evaluation. The 
rationale for including only 2 metals may be discussed in the uncertainty section of the 
BERA, but all metals should be included in the initial evaluation. 
 

8  
Page 38, footnotes 
11 and 12 

a. These footnotes were added in the revised document to indicate that white 
sucker and carp were not identified as ecological receptors in the PFD and will 
be discussed in the uncertainty section of the BERA. EPA does not agree with 
this approach – they should both be discussed in the risk characterization 
section of the BERA as well as the uncertainty section. 
 

b. In Footnote 12, carp should be referred to as “non-native” rather than 
“invasive.” 

 



2 
 

No. Page No. Specific Comments 

9  

Page 48, third and 
fourth paragraphs, 
and footnotes 17 
and 18 

Additional text was added in the revised document indicating that the CPG may use 
species sensitivity distributions to develop effect thresholds if sufficient data are 
available. EPA should be consulted prior to doing this. 
 

10  

Page 56, first 
paragraph of 
Section 2.5.1.2 

The following text was added to the revised document “The proposed methods for the 
SQT evaluation may need to be revised based on the results of the SQT evaluation”. 
This statement should be deleted. If there is an issue that is encountered during the 
evaluation, EPA should be consulted to resolve the issue. 
 

11  

Page 58, first bullet 
under Data 
Preparation 

a. The CPG proposes designating as toxic only those sediments that have a 
response greater than the 90th percentile of the MSD for a given endpoint, as 
per Phillips et al. 2001. EPA would like to discuss this approach. While it 
appears to be valid from a theoretical/statistical standpoint, some questions 
remain about how it would be implemented, whether it fits in with other 
statistical comparison tests presented in the RARC, and whether it meets the 
project-specific data quality objectives, particularly with regard to the 
allowable false negative error rate. 
 

b. In addition, the bullet states “Normalization of toxicity responses to negative 
control responses”. Normalizing toxicity test results to the lab control is not 
recommended as often times when results are control corrected, the data may 
actually “double-dip”. In other words, by adjusting site samples to reflect 
control endpoints (e.g., mortality), you introduce the potential to “hide” any 
indication of toxicity or produce false positives in site samples that prior to 
control adjustment, indicated toxic effects.  
 
The purpose of the lab control is to evaluate the health of each batch of 
organisms run concurrently with each test in order to prevent false negative 
results (i.e., test indicates toxicity when in fact mortality is due to poor 
organism health). In the absence of reference samples, it may be appropriate 
to statistically compare site samples to the lab control, but not to adjust the 
results.  
 
Recommend that the test result not be adjusted to the lab control. 

 

12  

Page 73, first 
paragraph, second 
sentence 

While Route 21 may limit access to the river, it does not completely restrict access. 
Anglers have been observed accessing the river from Route 21. 
 

13  
Page 115, Section 
3.3.5.2 

If the CPG determines they would like to use any modeled future EPCs, this should be 
discussed with EPA prior to inclusion in the draft document. 
  

14  
Page 116 to 117, 
Section 3.4 

Note that EPA should be consulted prior to using any PPRTV Appendix values.  

15  Appendix A 

A minor editorial change is suggested. “COPC” is placed before “COPEC” Selection in 
the title of the Appendix A and throughout the Introduction.  However, the order is 
reversed when they are discussed in the following Section 2 (COPEC) and Section 3 
(COPC).  This should be made consistent to avoid confusion. 
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No. Page No. Specific Comments 

16  
Appendix A, page 
two, first paragraph 

The word “urban” is used in connection with the word “reference” several times.  This 
is inconsistent with the agreement reached between EPA and the CPG during the 
dispute resolution process. Please remove the word urban. 
 

17  Appendix A, page 3 

The document refers to submittal of the TRV document, in prep.  At this point, it is 
EPA’s understanding that the TRV document will be submitted with the draft BERA 
report. If you intend to submit something sooner, please advise. 
 

18  

Appendix B, Page 3, 
third paragraph, last 
sentence 

Fish health should be a reference, not a background. 

19  
Appendix B, Page 4, 
Section 2.2 

The text included in this section on Reference is not consistent with that submitted by 
EPA for inclusion in the report. While EPA’s text was included as an attachment, it 
should be used in this section as well. 
 

20  
Appendix B, page 6, 
first sentence 

Please clarify that the CPG is considering supplementing the current database with 
existing data from the New York/New Jersey harbor estuary, and that it is not 
recommending the collection of additional data. 
 

21  

Appendix B, page 6, 
sixth and eight 
bullets 

Use of the word “urban” to characterize habitats in the Mullica River seems incorrect, 
and should be replaced with “rural” to be consistent with the bullets summarizing the 
data for freshwater samples. Please revise accordingly. 
 

22  Appendix B, Table 1 

a. Measurement Endpoint 2d – please add control data to the last column. 
 

b. Measurement Endpoint 5c – this should be changed to reference, not 
background. 
  

23  
Appendix C, page 
119, Table 16-1 

As per EPAs comments dated April 13, 2012, seasonal use for mink should be identified 
as “year-round”. The revised Table 16-1 shows a LPR seasonal use of “unknown”. 
Please revise to read “year-round”. 
 

 



Responses to USEPA Comments (received January 31, 2014) on RARC Plan Submitted 10/29/13 

May 14, 2014 Page 1 

No. Section/Title USEPA Comment CPG Response 
1 General 

comment 
Throughout the document, the term 
“toxicity threshold” was replaced with 
“effects threshold.” Please explain why 
this change was made. 

No change in meaning was intended. Language in Section 2 has been changed globally back to “toxicity
thresholds”.

2 Page 9, 
Section 1.3.3, 
third bullet 

The following text was added to the 
third bullet, “…and, if available, fish 
health observations.” This text should
be moved to a third bullet under 
reference datasets on the same page. 

Text was revised as requested. 

3a Page 17, Table 
2-1

The focal species listed for the benthic 
invertebrate community should include 
polychaetes (Nereis virens) and 
oligochaetes (Lumbriculus variegatus), 
for consistency with assessment 
endpoint 2.  

Receptor species have been added to Table 2-1. 

3b Page 17, Table 
2-1

Heron may or may not be migratory. 
As such, please perform two 
calculations for the heron, one using 
an area use factor of 1 and another 
using an area use factor of 0.58. This 
change should also be reflected in 
Table 2-2. 

Footnote was added to Table 2-1 and Table 2-2 indicating that heron/egrets will be evaluated as both 
migratory and resident species using difference area use factors.  

4 Pages 19 to 
24, Table 2-2 

The previous version of this report 
made several references to 2010 and 
planned 2011 data.  The table now 
refers to 2011–2012 data.  Should this 
be 2010–2012 data? Please verify. 

No change was made. Table refers to surface water data collected as part of the CPG routine monitoring 
sampling events, which began in 2011 (not 2010).  

5 Page 35, 
Section 
2.3.1.2, first 
sentence 

Please insert “acute and chronic” in 
front of “…water toxicity-based 
values.”
This language should also be inserted 
on Page 36 and Page 40, as 
appropriate. 

No change made. Only chronic thresholds (or acute thresholds converted to chronic thresholds) will be 
evaluated. Chronic thresholds represent the most ecologically relevant thresholds of LPRSA ecological 
organisms exposed to surface water.   

6 Page 36, 
Section 2.3.1.3 

Bivalve mollusks (Geukensia demissa 
and Elliptio complanata) should be 
included in the bulleted list of 
receptors, pursuant to Assessment 
Endpoint No. 4. 

Bivalve mollusks were added to the bulleted list of receptors for evaluation using tissue residues. 



Responses to USEPA Comments (received January 31, 2014) on RARC Plan Submitted 10/29/13 

May 14, 2014 Page 2 

No. Section/Title USEPA Comment CPG Response 
7 Page 36, 

Section 2.3.1.3 
and Page 38, 
Section 2.3.1.4 

All metals, not just mercury and 
selenium, should be included in the 
evaluation. The rationale for including 
only 2 metals may be discussed in the 
uncertainty section of the BERA, but 
all metals should be included in the 
initial evaluation. 

No change made. As stated in footnote e of Table 5-2 in the USEPA-approved PFD, for chemicals that are 
metabolized or otherwise regulated by fish, a tissue respond approach is not appropriate. As stated in the 
RARC plan: 
 “Tissue body burdens of most metals are biologically regulated, and it is difficult to develop broadly applicable 
tissue-residue toxicity thresholds for aquatic organisms for metals (except mercury and selenium), because of 
the wide range of strategies used by these organisms to store, detoxify, and excrete bioaccumulated metals. 
Furthermore, metals uptake rates, which strongly influence whether bioavailable metals levels in tissue may 
be toxic, are influenced by site-specific factors (Adams et al. 2011). In addition, the evaluation of PAHs using 
the critical tissue residue (CTR) approach for invertebrates is uncertain because rates of PAH metabolism 
vary widely within and between phyla of aquatic invertebrates (Meador et al. 1995).” 
Specifically, the impact of a metal is related to the amount of metabolically active accumulated metal, which is 
influenced by the rate of uptake of the metal and the rate of removal from the metabolically active pool via 
detoxification and storage, as well as elimination, which in turn is dependent on the bioavailable concentration 
(food and water) as influenced by site specific conditions (biotic and abiotic).  Thus, whole body metal 
residues generally change with exposure due to the dynamic nature of metal uptake and elimination, and due 
to internal partitioning of bioaccumulated metal (Luoma and Rainbow 2005).  Consequently, on a whole body 
basis, the toxicity threshold for a species that actively regulates a metal is expected to be much lower than in 
a species that retains the excess metal, but stores it in a detoxified form.  



Responses to USEPA Comments (received January 31, 2014) on RARC Plan Submitted 10/29/13 

May 14, 2014 Page 3 

No. Section/Title USEPA Comment CPG Response 
8a Page 38, 

footnotes 11 
and 12 

These footnotes were added in the 
revised document to indicate that white 
sucker and carp were not identified as 
ecological receptors in the PFD and 
will be discussed in the uncertainty 
section of the BERA. EPA does not 
agree with this approach – they should 
both be discussed in the risk 
characterization section of the BERA 
as well as the uncertainty section. 

The footnote regarding white sucker was deleted. White sucker will be evaluated as an alternate species for 
the invertivore feeding guild, although this species was not selected as a receptor in the PFD.  
The CPG does not agree with USEPA’s direction with respect  to Carp.  The Common carp will not be 
discussed in the risk characterization section of the BERA. The comparison of the carp tissue data to tissue 
TRVs will be done in the uncertainty section. Carp were not selected as a receptor in the PFD and the 
protection of this invasive species is not warranted. Many studies have linked common carp to observable 
adverse impacts on aquatic habitats and the decreased suitability of those disturbed habitats for both aquatic 
and terrestrial wildlife. The LPRSA is known to be degraded by multiple stressors common to urban streams 
(e.g., impaired water quality, organic and inorganic nutrient enrichment, presence of invasive species), and it 
is thought that common carp may actively contribute to the impairment of water quality and the alteration of 
the benthic invertebrate community in the LPRSA. These effects are attributed to the carp’s method of
feeding, which aggressively disturb surface sediment and increases turbidity. This behavior results in reduced 
biomass and diversity of submerged vegetation and can lead to shifts in the autotrophic community away from 
submerged aquatic vegetation and filamentous algae toward suspended algae (Chumchal et al. 2005; Weber 
and Brown 2011; Wahl et al. 2011). Impacts on benthic invertebrates due to carp activity can result in a 
community-level shift from benthic invertebrate species that utilize SAV for food or refuge (i.e., detritivore or 
omnivore species, such as gastropods and crustaceans) to those that consume organic carbon directly from 
sediment and/or burrow into sediment (i.e., tube-dwelling chironomids and deposit feeders, such as annelids) 
(Miller and Crowl 2006). 
Consistent re-suspension of sediment and egestion can result in an increase in available phosphorus and 
nitrogen (Chumchal et al. 2005), which can foster rapidly growing unicellular algae (Chumchal et al. 2005; 
Weber and Brown 2011) that can further diminish light penetration, thereby creating a positive feedback loop 
that disfavors submerged vegetation. As a result, the benthic community can shift from species that utilize 
submerged vegetation for food or refuge (e.g., amphipods and decapods) (Carey and Wahl 2010; Hinojosa-
Garro and Zambrano 2004; Parkos et al. 2003; Wahl et al. 2011) toward species that consume organic 
carbon (OC) directly from sediment (i.e., oligochaetes and chironomids). A number of jurisdictions have 
determined that carp are so detrimental to a functioning ecosystem that aggressive eradication programs 
have been introduced to control carp and their impacts on other species and habitat (Industry & Investment 
NSW 2010; Lougheed et al. 2004; Roberts and Tilzey 1997; Stuart and Jones 2002). 

8b Page 38, 
footnotes 11 
and 12 

In Footnote 12, carp should be 
referred to as “non-native” rather than
“invasive.”

The CPG does not agree with the USEPA’s direction to refer to carp as non-native species rather than an 
invasive species and the change was not made.  Carp are known to have adverse effects on ecosystems 
highly tolerant of pollution and urban areas and are often referred to as pest or nuisance species. Since they 
have deleterious effects on the aquatic systems, they are considered invasive species. See response to 
comment 8a. 

9 Page 48, third 
and fourth 
paragraphs, 
and footnotes 
17 and 18 

Additional text was added in the 
revised document indicating that the 
CPG may use species sensitivity 
distributions to develop effect 
thresholds if sufficient data are 
available. EPA should be consulted 
prior to doing this. 

No change made to the document. Per discussions with USEPA on February 6, 2014 the CPG will add 
species sensitivity distributions where sufficient toxicity data are available and/or when the original toxicity 
screening level used was not sufficiently supported by literature for ecological receptors (e.g., a threshold 
based on bioaccumulation instead of direct effects, or a threshold based on human health FDA levels). 



Responses to USEPA Comments (received January 31, 2014) on RARC Plan Submitted 10/29/13 

May 14, 2014 Page 4 

No. Section/Title USEPA Comment CPG Response 
10 Page 56, first 

paragraph of 
Section 2.5.1.2 

The following text was added to the 
revised document “The proposed 
methods for the SQT evaluation may 
need to be revised based on the 
results of the SQT evaluation”. This 
statement should be deleted. If there is 
an issue that is encountered during the 
evaluation, EPA should be consulted 
to resolve the issue. 

Sentence was deleted as requested. 

11a Page 58, first 
bullet under 
Data 
Preparation 

The CPG proposes designating as 
toxic only those sediments that have a 
response greater than the 90th 
percentile of the MSD for a given 
endpoint, as per Phillips et al. 2001. 
EPA would like to discuss this 
approach. While it appears to be valid 
from a theoretical/statistical standpoint, 
some questions remain about how it 
would be implemented, whether it fits 
in with other statistical comparison 
tests presented in the RARC, and 
whether it meets the project-specific 
data quality objectives, particularly with 
regard to the allowable false negative 
error rate. 

Language has been deleted stating that the data will be normalized to the 90th MSD. Since the submittal of 
this draft of the RARC plan, USEPA and CPG have identified appropriate reference condition locations for 
comparison to LPRSA sediment toxicity data. Therefore, the comparison to the 90th MSD is no longer 
needed.  



Responses to USEPA Comments (received January 31, 2014) on RARC Plan Submitted 10/29/13 

May 14, 2014 Page 5 

No. Section/Title USEPA Comment CPG Response 
11b Page 58, first 

bullet under 
Data 
Preparation 

In addition, the bullet states 
“Normalization of toxicity responses to 
negative control responses”. 
Normalizing toxicity test results to the 
lab control is not recommended as 
often times when results are control 
corrected, the data may actually 
“double-dip”. In other words, by 
adjusting site samples to reflect control 
endpoints (e.g., mortality), you 
introduce the potential to “hide” any 
indication of toxicity or produce false 
positives in site samples that prior to 
control adjustment, indicated toxic 
effects.  
The purpose of the lab control is to 
evaluate the health of each batch of 
organisms run concurrently with each 
test in order to prevent false negative 
results (i.e., test indicates toxicity when 
in fact mortality is due to poor 
organism health). In the absence of 
reference samples, it may be 
appropriate to statistically compare site 
samples to the lab control, but not to 
adjust the results.  
Recommend that the test result not be 
adjusted to the lab control. 

No change was made to the document. CPG and USEPA met on February 6, 2014 to discuss this. CPG 
reminded USEPA that control normalized data is regularly done as part of benthic assessments. 
Normalization to batch control is important when the data sets have multiple batches. NOAA regularly does 
this as part of their assessments and the REMAP and Jamaica Bay (a reference location for the LPRSA) is all 
reported as control normalized.  

12 Page 73, first 
paragraph, 
second 
sentence 

While Route 21 may limit access to the 
river, it does not completely restrict 
access. Anglers have been observed 
accessing the river from Route 21. 

Language in sentence was changed from “restricted” to “limited”. 

13 Page 115, 
Section 3.3.5.2 

If the CPG determines they would like 
to use any modeled future EPCs, this 
should be discussed with EPA prior to 
inclusion in the draft document. 

Comment  noted. 

14 Page 116 to 
117, Section 
3.4 

Note that EPA should be consulted 
prior to using any PPRTV Appendix 
values.  

The last sentence in Section 3.4 states that any third-tier and surrogate dose-response values proposed for 
inclusion in the baseline HHRA will be submitted to USEPA Region 2 for approval prior to their use. CPG 
would like to note that toxicity values proposed for use in the baseline HHRA, including PPRTV Appendix 
values, were submitted to EPA for review on 2/7/14. 



Responses to USEPA Comments (received January 31, 2014) on RARC Plan Submitted 10/29/13 

May 14, 2014 Page 6 

No. Section/Title USEPA Comment CPG Response 
15 Appendix A A minor editorial change is suggested. 

“COPC” is placed before “COPEC” 
Selection in the title of the Appendix A 
and throughout the Introduction.  
However, the order is reversed when 
they are discussed in the following 
Section 2 (COPEC) and Section 3 
(COPC).  This should be made 
consistent to avoid confusion. 

The order was changed to say “COPEC” before “COPC” in the title and language in the introduction to match 
the order presented in Sections 2 and 3.  

16 Appendix A, 
page two, first 
paragraph 

The word “urban” is used in connection 
with the word “reference” several 
times.  This is inconsistent with the 
agreement reached between EPA and 
the CPG during the dispute resolution 
process. Please remove the word 
urban. 

The word “urban” has been removed and language regarding background and reference data has been 
revised to reflect the text in the main RARC plan document.  

17 Appendix A, 
page 3 

The document refers to submittal of 
the TRV document, in prep.  At this 
point, it is EPA’s understanding that 
the TRV document will be submitted 
with the draft BERA report. If you 
intend to submit something sooner, 
please advise. 

The TRV document was submitted to USEPA on August 10, 2011. Minor revisions have been made to that 
document (based on more recent published TRV studies) and the revised TRV document will be included as 
an attachment to the BERA.  
A footnote was added stating that the TRV Deliverable will be included as an attachment to the BERA. 

18 Appendix B, 
Page 3, third 
paragraph, last 
sentence 

Fish health should be a reference, not 
a background. 

Text has been revised to include fish health assessments as part of reference (fourth paragraph) and not part 
of background (deleted from third paragraph).  

19 Appendix B, 
Page 4, 
Section 2.2 

The text included in this section on 
Reference is not consistent with that 
submitted by EPA for inclusion in the 
report. While EPA’s text was included 
as an attachment, it should be used in 
this section as well. 

The additional language regarding reference as included in EPA’s text was added to Section 2.2.

20 Appendix B, 
page 6, first 
sentence 

Please clarify that the CPG is 
considering supplementing the current 
database with existing data from the 
New York/New Jersey harbor estuary, 
and that it is not recommending the 
collection of additional data. 

It is correct that the CPG would supplement the current database with existing data from the New York/New 
Jersey harbor estuary and is no recommended the collection of additional data. The word “existing” has been 
added to text (page 6, first sentence). 



Responses to USEPA Comments (received January 31, 2014) on RARC Plan Submitted 10/29/13 

May 14, 2014 Page 7 

No. Section/Title USEPA Comment CPG Response 
21 Appendix B, 

page 6, sixth 
and eight 
bullets 

Use of the word “urban” to 
characterize habitats in the Mullica 
River seems incorrect, and should be 
replaced with “rural” to be consistent 
with the bullets summarizing the data 
for freshwater samples. Please revise 
accordingly. 

Language was revised as requested. 

22a Appendix B, 
Table 1 

Measurement Endpoint 2d – please 
add control data to the last column. 

No change was made. Consistent with comment no. 11a, toxicity data will no longer be normalized to the 90th 
MSD of control data.  

22b Appendix B, 
Table 1 

Measurement Endpoint 5c – this 
should be changed to reference, not 
background. 

Language was revised as requested. 

23 Appendix C, 
page 119, 
Table 16-1 

As per EPAs comments dated April 13, 
2012, seasonal use for mink should be 
identified as “year-round”. The revised
Table 16-1 shows a LPR seasonal use 
of “unknown”. Please revise to read 
“year-round”. 

No change will be made without further discussion with USEPA. The CPG is unaware of any data 
documenting the presence of mink on the LPRSA other than the tracks noted in August 2010 in the summer 
avian survey up near Dundee Dam. An evaluation of mink habitat will be provided as part of the BERA.   



Robert Law - Draft BHHRA, Comments

From: "Vaughn, Stephanie" <Vaughn.Stephanie@epa.gov>
To: Robert Law <rlaw@demaximis.com>
Date: 6/5/2015 3:07 PM
Subject: Draft BHHRA, Comments
Attachments: Comments Draft BHHRA_Final 06052015.pdf

Hi Rob,

Attached are EPA’s comments on the draft Baseline Human Health Risk Assessment (BHHRA) submitted by 
the CPG in June 2014.  As you will see, the comments are lengthy and the next version of the draft BHHRA will 
require a complete and thorough review by EPA and the partner agencies. Several of the general comments 
affect the entire document, so significant revisions will be necessary to nearly every section of the report.

In accordance with Section X, Paragraph 46 of the AOC, you have up to 60 days to submit a revised draft 
BHHRA for EPA’s full review, as well as a detailed response to comments. Please keep in mind that if the next 
draft of the document is highly deficient, EPA may elect to modify the document itself pursuant to Paragraph 
44 of the AOC, and, as per Paragraph 47 of the AOC, the CPG would be required to accept the findings of the 
modified report (subject to dispute resolution).  

Please note that I will send the attachments related to surrogate analysis on Monday. I have them, but just 
want to verify with Marian Olsen that I have the complete and final set of reports.

As with the draft BERA, it would be beneficial for us to discuss these comments prior to submittal of a 
response to comments.  Please let me know if you have any questions.

Thank you,
Stephanie
2126373914
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Comments 
Draft Lower Passaic River Study Area Baseline Human Health Risk Assessment 

Submitted June 2014 by the Lower Passaic River Study Area Cooperating Parties Group 

No. General Comment 

1

Portions of the document highlight disagreements with EPA and, in some cases, reinterpretations of 
EPA’s risk assessment Guidelines, Policies and Guidance that were previously addressed during the 
public and peer-review of EPA documents.   EPA’s review process is to release documents for public 
comment, go through external peer-review, respond to peer-review and public comments, and then 
finalize documents.  It is inappropriate to reopen this process in a site-specific risk assessment such as 
that for the Lower Passaic River. 

Many issues, such as the fish ingestion rates, fraction ingested, and evaluation of cooking loss, were 
previously addressed in the dispute resolution.  Other issues, such as the selection of toxicity values 
for PCBs and the non-cancer assessment for dioxin, were addressed in the development of the IRIS 
chemical file. The document needs to concentrate on presenting information in a manner that is 
understandable to both the manager and stakeholders and not on introducing alternative views of 
risk assessment.  The restatement of disagreements addressed in the dispute resolution and also 
during public comments on EPA Guidelines, Guidance and Policies does not serve the purpose of the 
risk assessment and confuses the results of the analysis.  The document will require extensive 
revisions to address this issue. 

Several instances of this concern are noted in the specific comments, but this issue should be 
addressed throughout the report. 

2

Risk summary tables in the Executive Summary should present numerical risk estimates and not 
simply identify whether the potential risk or hazard index (HI)  was greater than or less than  
NCP guidelines (i.e., cancer risks of 10-4 and HI values of one). In addition, the risk summary tables in 
Section 6 should display this information more prominently (for example, the tables on Pages 6-6 
through 6-24 should list numerical results). The degree to which NCP guidelines are exceeded is 
significant and should be presented and discussed in the main body of the report. The color-coding 
used to flag total risks and/or HIs that exceed guidelines is helpful and can be retained. Several areas 
of the report, particularly Sections 6.3 and 6.4, will need to be rewritten to address this. 

The approach taken in draft report of presenting risk information does not meet the requirements 
outlined in the Risk Characterization Handbook of transparency, clarity, consistency and 
reasonableness.  Specifically, the audience for this document includes risk managers who will use the 
quantified cancer risks and non-cancer health hazards to inform the Feasibility Study (FS) and 
ultimately the Record of Decision (ROD).  Another audience for this document is the public who are 
concerned about potential health impacts from exposures where a statement regarding the degree to 
which the cancer risks and non-cancer health hazards goals of protection are exceeded is important 
information.   

Consistent with the Risk Characterization Handbook (Section 2.3.2), the Risk Assessment Guidance for 
Superfund Part A (Exhibits 8.2 and 8.3 and Section 8.6 where the last bullet on page 8-25 calls for 
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No. General Comment 

presenting “the magnitude of the cancer risks and noncancer hazard indices relative to the Superfund 
site remediation goals in the NCP (e.g., the cancer risk range of 10-4 to 10-7 and noncancer HI  of 1.0;),” 
and RAGS Part D Tables (Instructions for Table 10 Risk Summary), the text and tables of the main body 
of the report need to clearly identify the calculated numerical cancer risks and non-cancer health 
hazards.    

3  

The text in sections 6.3 and 6.4, entitled “Risk Characterization Results” and “COC Identification” 
provides no discussion of the risk characterization results and limited discussion of COCs to a couple 
of examples with pesticides and PAHs in a single paragraph. The text in these sections does not 
discuss the contribution of dioxins/furans or PCBs to the total risk estimates for this site. 
 
In addition, the relative percent contribution of risk from different contaminants, particularly dioxin 
TEQ and PCBs, as well as other risk drivers, should be listed in the Executive Summary and the Risk 
Characterization. For example, on Page ES-2, the last sentence of the paragraph on recreational and 
worker risks says that the “exceedance is due primarily to TCDD-TEQ.” This discussion should be 
expanded to include other contributors such as dioxins, PCBs and mercury.   

4  

The Executive Summary and other parts of the document provide information on two RME 
individuals, one who consumes all fish species and the other who consumes all fish species with the 
exception of carp. An assumed fish diet that excludes a type of fish known to be kept and consumed 
by some anglers at the site, and known to have elevated chemicals of potential concern (COPC) 
concentrations, does not represent an RME scenario, and should not be presented as such.  
 
A mixed diet that excludes carp should be removed from the report entirely, or presented in the 
uncertainty evaluation as a potential variation on the mixed fish diet that would most significantly 
alter the mixed diet RME risk estimates (as opposed to variations that remove one of the other 
species).  Alternatively, the text of the uncertainty section can provide information on individuals 
consuming each species (i.e., cancer risks and non-cancer health hazards), to account for specific 
preferences. This information can then be compared to the risk range and goal of protection of an HI 
of 1. 
 
In addition, the RME scenario for crab ingestion should include the hepatopancreas along with the 
muscle and should not be included alongside discussion of a muscle-only diet.  Again, any discussion 
of the changes in the risk estimates by excluding the hepatopancreas should only be included in the 
uncertainty section. 
 
In general, one RME scenario should be presented for each exposure pathway.  

5  

The text continually emphasizes that the assumptions and risk assessment approach are conservative, 
resulting in overestimates of risks.  The document should also acknowledge the potential that the 
risks and hazards are underestimated i.e., lack of toxicity data for a number of chemicals, use of 
surrogate data, use of high end values that are not the highest percentile, use of average exposure 
assumptions such as body weight, skin surface area, etc.  The information should be presented in a 
way that recognizes the range of estimates used in the calculation of the cancer risks and non-cancer 
health hazards. 
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6

Sections 6.5 and 7 and Appendix L of the HHRA misrepresent the concentrations used in the risk 
calculations as “upper-bound” values. The concentration values used (i.e., 95 percent upper 
confidence limit of the arithmetic mean) are estimates of the arithmetic average concentration of 
each contaminant at the site accounting for uncertainties in the data, as accurately described in 
Section 4. 

Discussions of the Upper Confidence Limit (UCL) concentration statistic in Section 6.5 and Appendix L 
should be corrected, the “mean” scenario should be removed, and the “upper-bound” scenario 
should be correctly labeled as the RME scenario. 

Discussions of the UCL concentration statistic in Section 7 should be corrected, particularly on pages 
7-46 and 7-49, where it is interpreted as a 95th percentile.

7

The term “non-cancer hazards” needs to be used consistently in place of non-cancer risks.  Non-
cancer hazards do not represent a probability of disease as do cancer risks.  The use of the term risks 
for non-cancer health effects confuses the presentation of information and needs to be restated as 
non-cancer hazards consistently throughout the document. 

8

Throughout the document the terms Chemicals of Potential Concern (COPC) and Chemicals of 
Concern (COC) are used interchangeably.  A determination regarding COCs is finalized at the time of 
the ROD.  Currently, the text provides this information in Section 6.4 but does not clearly indicate that 
the ROD is the point where the final determination is made.  The term COPC should be used in the 
document and a section in the Risk Characterization should formally identify the COCs pending the 
finalization of the ROD. 

9

The term “target” should be removed from the discussion of the risk range.  The goal of the risk 
assessment is to provide information and not to set a goal of a specific cancer risk or non-cancer 
hazard.  Use of the term “target” appears to suggest a specific risk or hazard goal in the risk 
assessment. Instead, please use the following language: 

a. Any cancer risk above 10-4 should be said to “exceed the NCP risk range.”
b. Any cancer risk between 10-4 and 10-6 should be said to be "within the NCP risk range."
c. Any HI above 1 should be said to "exceed the goal of protection of an HI=1." The qualifier

"slightly" should not be used.

10

The text regarding the inclusion of the Reasonable Maximum Exposure (RME) and Central Tendency 
Exposure (CTE) needs to clarify that the RME is the basis for any risk management decisions under the 
Superfund program.  As currently presented, the text suggests decisions may be based on the CTE.   
RAGS Part A, Chapter 6, (page 6-5) states:  Actions at Superfund sites should be based on an estimate 
of the reasonable maximum exposure (RME) expected to occur under both current and future land-
use conditions. The reasonable maximum exposure is defined here as the highest exposure that is 
reasonably expected to occur at a site. RMEs are estimated for individual pathways. 

The text in several places appears to concentrate on population risks and hazards.  Consistent with 
Superfund guidance and policies, the goal of the baseline human health risk assessment is to identify 
cancer risks and non-cancer health hazards for the RME individual. 
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The entire document needs to be reviewed and modified to reflect these comments. 

11

Throughout the document, the term “more realistic” is used to discuss either CTE exposures or 
alternative exposure factors. This term should be deleted.  The CTE, or alternative exposure factors, 
might describe average exposures. However, RME exposures are realistic, albeit they likely apply to a 
smaller number of individuals. 

12

Overall, the text requires revisions to concentrate on the main risk drivers with less emphasis on 
exposure parameters that are not significant drivers.  The Uncertainty section also needs to 
concentrate on the main risk drivers.  A table summarizing the main risk drivers and whether they 
contribute to the over or underestimate of risks/hazards for the main contributors is needed to 
concentrate on the most significant information.  The current presentation provides extraneous 
information that does not focus on the most important results of the risk assessment. Overall, the risk 
characterization should focus on those exposures that are the primary risk drivers. 

13

The treatment of background throughout the report is inappropriate and is not consistent with risk 
assessment guidance or the more specific guidance on background, “Guidance for Comparing 
Background and Chemical Concentrations in Soil for CERCLA Sites,” OSWER Dir. 9285.7-41, September 
2002., which includes as Appendix B, “The Role of Background in the CERCLA Cleanup Program,” 
OSWER Dir. 9285.6-07P, May 2002. 

a. Background should not be discussed throughout the report. It should only be discussed in the
risk characterization section, to put things in context.  The background data should not be used
to mitigate or otherwise detract from the risks posed by the site itself.

b. The draft BHHRA did not test any hypothesis of whether site data and background data are the
same. Rather, the report contains statements that “background levels of [some chemicals]
contribute significantly to LPRSA risks” or “are comparable to LPRSA risks” (p. ES-2) without
statistically supporting the statements. Similar statements are made elsewhere in the BHHRA:
pp. ES-3, ES-9, ES-11, Section 6.5.2.  EPA’s Guidance for Comparing Background and Chemical
Concentrations in Soil for CERCLA Sites (September 2002, Chapter 5) recommends quantitative
statistical approaches for comparing site data to background data. A statistical comparison of
site data with background data should be performed before conclusions are made about
whether site data exceeds or is comparable to background data, and before attributing specific
fractions of the site risk to background (e.g., pages 6-30 through 6-34 of BHHRA). The
Background Guidance (p. 3-1) notes “in comparisons with background the parameter of
interest is… the amount by which the mean of the distribution of concentrations in potentially
impacted areas exceeds the mean of the background distribution.”

c. Finally, if you wish to include calculated risks from background fish or sediment concentrations,
the background dataset should follow the same rules as the LPRSA dataset (e.g., only accessible
sediment samples should be used to calculate the risks for sediment exposure). Note that the
contribution of background sediment concentrations to concentrations below the dam should
be evaluated in the Remedial Investigation (RI) or FS reports. This evaluation may include a
larger set of data than that used for risk comparisons.
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No. General Comment 

14

An update to the Superfund Standard Default Exposure Factors was recently published in February 
2014. The entire risk assessment should be updated using the new EPA guidance values. However, 
the value for Exposure Duration should be maintained as 70 years and not changed to 78.8 years 
based on the 2011 EFH.  The basis for this decision is consistency with the toxicity values as outlined 
in the 2011 EFH Introduction. 

Please note we do not expect changes in these values to significantly affect the overall calculations of 
risk for this site.  

15

The following general comment relates to the calculation of cancer risks and non-cancer health 
hazards from PCBs and Dioxins: 

RAGS Part D Tables 7 through 10, provide calculated cancer risks for total PCBs and dioxin-like PCBs 
but do not present information on non-dioxin like PCBs or total risks including both dioxin-like and 
non-dioxin like PCBs.  In addition, the non-cancer health hazards associated with dioxin-like PCBs are 
not calculated.   

Page ES-5 of the draft BHHRA indicates that the evaluation was based on total PCB including both 
dioxin-like PCBs with the application of the 2010 Guidance and total PCBs without subtracting out the 
dioxin-like from the Total.  Consistent with EPA’s documents titled “Use of Dioxin TEFs in Calculating 
Dioxin TEQs at CERCLA and RCRA Sites” (2013 Guidance) and the “1996 Reassessment of PCB Cancer” 
(1996 Guidance), cancer risks and non-cancer hazards should be provided for Total PCBs, dioxin-like 
PCBs and non-dioxin like PCBS and dioxin TEQ (see Example 4 from the 1996 guidance).   

A Hazard Quotient should be calculated for dioxin-like PCBs since as stated in the document Use of 
Dioxin TEFs, “the toxicokinetics and toxicodynamics for all DLCs are similar and act by a common toxic 
mode of action”.  Therefore, the calculation of non-cancer HQ for dioxin-like PCBs should be provided 
in the table and summed with the calculated hazards for non-dioxin like PCBs.   

The RAGS Part D Tables should provide calculated EPCs and associated cancer risks and non-cancer 
HQ for dioxin-like and non-dioxin like PCBs, and total PCBs, consistent with the 1996 Guidance – 
Example 4.  Further these calculated risks and non-cancer hazards from the dioxin-like and non-dioxin 
like PCBs should be combined to calculate the total cancer risks and non-cancer health hazards.    
The Uncertainty Section of the report may discuss the potential double counting of the cancer risks 
for the non-dioxin like PCBs indicating the limited knowledge regarding the percent of dioxin-like PCBs 
in the Aroclor mixtures texted in the animals that were used in the derivation of the Cancer Slope 
Factor with appropriate citations to the paper by Cogliano, V.J. Assessing the Cancer Risks from 
Environmental PCBs.  Environmental Health Perspectives 106(6): 317-323, 1998. In addition, the text 
in the Uncertainty Section can describe differences between the calculated total PCBs and dioxin-like 
and non-dioxin-like PCBs (e.g., enhancement of the risks and hazards from the dioxin-like PCBs) as an 
uncertainty. 

Example of Presentation of Information: 
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No. General Comment 

COPC Cancer Risk Non-cancer  
HI 

                   Note 

Total PCBs 5 x 10-4  15 Presented for information but not 
included in the calculation 

Dioxin-like PCBs 1 x 10-4 3  

Non-Dioxin Like PCBs 3 x 10-4  12  

Total Dioxin-Like/Non-
Dioxin Like PCBs 

4 x 10-4 15 Include this value in the total for all 
Chemicals 

Dioxin TEQ 1 x 10-3 25  

 
The total calculated risks for all chemicals would include dioxin-like PCBS and non-dioxin like PCBs and 
the Uncertainty Section would discuss whether the analysis found enhancement of the dioxin-like 
PCBs and the uncertainties associated with the cancer slope factor based on the paper by Cogliano 
listed above. 
 

16  

The following general comments all relate to PCBs: 
 

a. The report needs to be edited to indicate EPA’s classification of PCBs as a Probable Human 
Carcinogen. Any discussion indicating there is no evidence of cancer from exposure to PCBs 
should be removed.  The text should use the language provided under the Classification of 
Carcinogens section of the PCBs IRIS file.  This comment applies primarily to Sections 5.1, 
5.6.2.1, and 7.3.2.1, though other instances may appear. 

 
The IRIS chemical file for PCBs includes a Weight of Evidence classification for PCBs of Probable 
Human Carcinogen.  This classification, which was made in 1996, was based on human studies 
that were being updated, and indicated at that time that the currently available evidence was 
inadequate but suggestive. More recently, the International Agency for Research on Cancer 
(IARC) classified PCBs as Group 1, Carcinogenic to Humans, based on the conclusions of an IARC 
convened panel. These conclusions are presented in a paper in The Lancet Oncology, Volume 
14, Issue 4, Pages 287 - 288, April 2013. The report was published online on March 15, 2013, 
and can be found at:  http://www.iarc.fr/en/media-centre/iarcnews/index1.php?year=2013.     
 
In addition, the National Toxicology Program has classified PCBs as reasonably anticipated to be 
carcinogenic to humans. This classification can also be provided in the text to represent the 
range of classifications from different organizations 

 
b. The rationale for screening individual PCB congeners and dioxins/furans against respective 

screening levels should be provided since total PCBs and total dioxin and furan TEQ were 
already included in Tables 3-8 to 3-10. 

 
c. It appears that the co-eluting PCB congener list in Table 3-7 was applied across all sampling 

events and should not be because co-eluting PCB congeners differ by sampling event. Thus, the 
same list should not be used for all total PCB calculations. Based on the electronic data 
received from the CPG in 2012 for task code 12A and analytical data presented in Appendix 
A, some of the PCB congeners identified as co-eluting list different result values for the 

http://www.iarc.fr/en/media-centre/iarcnews/index1.php?year=2013
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individual congeners. For example, in both Appendix A and electronic data file, results for 
sample 12A-0401-C2AS listed PCB-110 as 0.0211 mg/kg and PCB-115 as 0.000397 mg/kg. PCB-
110 and PCB-115 are listed as co-eluting PCBs on Table 3-7; however, they have two different 
results and are not identified as being co-eluting PCBs in the electronic data file received for 
task 12A. Thus, the total PCB concentration cannot be verified since the co-eluting PCBs are 
different between individual sampling events. Table 3-7 should be revised to include co-eluting 
PCB congeners for each sampling event. 

 
In addition, please use the agreed procedure to identify co-eluting PCB congeners. A qualifier 
code of “C###” should be included to identify co-eluting PCB congeners in data presentation in 
Appendix A. Consequently, the subsequent tables listing that “the co-eluting PCB congeners are 
not shown in the COPC screening tables” should be revised since the co-eluting PCB congeners 
differ by sampling events. 

 
 
 
 

No. Page No. Specific Technical Comments 

17  
List of Acronyms 
 

By spot checking, it is noted that this list is not complete, such as AOC, TERA. 
Please make sure it is complete. 

18  Executive Summary 

As noted in the overall comments, the Executive Summary provides 
comparisons to the risk range established under the NCP without specifically 
stating the calculated cancer risks and non-cancer health hazards. Tables 
specifically identifying the calculated cancer risks and non-cancer health 
hazards along with the main COPCs that contribute to the total risk and 
hazard should be included, for both the RME and CTE scenarios. In addition, 
the text of Section ES.1 should include the calculated cancer risks and non-
cancer health hazards. Finally, the Executive Summary should focus on those 
risks above and within the NCP risk range and the non-cancer health hazards 
above the goal of protection of an HI of 1.  Other risks and hazards not 
meeting these criteria can be briefly summarized in the Risk 
Characterization portion of the document. 

19  Executive Summary 

When summarizing risks and hazards, both in the Executive Summary and 
elsewhere in the document, please use the following guidelines:  
 

a. Any cancer risk greater than 10-4 should be said to "exceed the NCP 
risk range."  

b. Any cancer risk between 10-4 and 10-6 should be said to be "within 
the NCP risk range." 

c. Any HI above 1 should be said to "exceed the goal of protection of 
an HI=1." The qualifier "slightly" should not be used.   
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d. Calculated risks and non-cancer hazards should be specifically stated 
for both the RME and CTE scenarios. 
 

For example, based on these guidelines, we suggest Bullet 1 on Page ES-1 be 
rewritten as:   
 

"Based on the reasonable maximum exposure (RME) scenario, the 
cancer risk to a recreational angler on the LPRSA consuming a mixed 
species fish diet exceeds the NCP risk range of 10-4 to 10-6.  The 
cancer risks to the RME individual are [insert calculated risk] for the 
adult, insert calculated risk] for the young child, [insert calculated 
risk] for the adolescent, and [insert calculated risk] for the young 
child/adult."   

 
Bullet 2 can be rewritten as:  
 

"The non-cancer hazards to the RME recreational angler on the 
LPRSA consuming a mixed species fish diet exceed the goal of 
protection of a Hazard Index (HI) equal to 1. The non-cancer health 
hazard is [insert calculated HI] for an adult angler, [insert calculated 
HI] for an adolescent and [insert calculated HI] for the young child 
consuming fish caught from the LPRSA."   

20  
Executive Summary, 
Page ES-1 

As noted in the overall comments, the 3rd bullet on Page ES-1 should be 
deleted. 

21  
Executive Summary, 
Page ES-2 

Under crab consumption: 
a. Language in the first and second bullet should be modified as noted 

in Specific Comment 19. 
b. The 3rd bullet should be deleted.  This information can be discussed 

in the uncertainty section 
c. The word slightly should be removed from the 4th bullet. The word 

slightly should be removed throughout the document as a modifier 
to the HI calculated. 

d. In the 4th bullet, muscle-only results should not be discussed here; 
they should be discussed in the uncertainty section only. Note that, 
according to Table 6-6, the CTE non-cancer hazard index for a diet of 
crab muscle only is 1, not below 1. 

22  
Executive Summary, 
Page ES-2 

The section called “Influence of Background Conditions on Risk” should be 
renamed “Background Evaluation” and the language will need to be revised 
based on comments contained herein. In addition, a table may more clearly 
convey the information than text. 
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23  
Executive Summary, 
Page ES-4, Section 
ES.2.2 

a. At the end of the 3rd sentence of the 2nd paragraph, add the phrase 
“though homeless groups have been observed along this stretch of 
the river.” 
 

b. The 2nd paragraph should note the presence of several residential 
properties on the eastern bank with yards that abut the river, 
perhaps at the end of the sentence that mentions parks and 
boathouses above RM 7. 
 

c. Please check whether the reference in the paragraph before the 
bullets should be to the 2009 Problem Formulation Document, not 
the CSM. 
 

d. The last paragraph on this page should highlight that all decisions 
will be based on Reasonable Maximum Exposures. 

24  
Executive Summary, 
Page ES-7, Table 

The table lists exposure to the surface water pathway as incomplete for the 
adult worker.  Please change this to not quantified, and add a footnote 
stating that adult workers could include fire/rescue squads that may be 
exposed to the surface water, but their risks would be less than the risks 
quantified for an adult swimmer.  
 
EPA understands this is a departure from the RARC Plan. However, we do 
receive calls about this exposure pathway from time to time and think it is 
worth noting in the document. 

25  
Page ES-9, Last 
sentence 

Please add in parentheses “approximately 30 meals of 6 crabs per year” 
instead of “approximately 170 crabs per year.”  

26  
Page ES-10, Second 
sub-bullet 

Remove the phrase after the semicolon related to carp and replace with 
“however, a diet that includes any individual fish species was found to 
exceed both the NCP risk range and the goal of protection of an HI=1 under 
the RME scenario. Further, a diet that includes any individual fish species 
was found to be within or exceed the NCP risk range and exceed the goal of 
protection of an HI=1 under the CTE scenario .  

27  
Page ES-11, Last 
sentence 

This sentence should be deleted.  It is not appropriate here (“The 
contribution of background….”). 

28  
Page 1-1, Section 1.0, 
2nd Paragraph 

It is unclear why risk management guidance is identified in addition to the 
risk assessment guidance listed in first paragraph.  The risk assessment 
should inform the risk management decision and inclusion of this risk 
management guidance is not appropriate. 
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29  Chapter 1.  Page 1-3 

The following updates are needed: 
 

 ProUCL 5.0 is the current version of the software and should be 

added to the bulleted list on this page.  

 Child-specific Exposure Factors Handbook (USEPA 2008b) was 

replaced with the 2011 version of the Exposure Factors Handbook 

(2011 EFH), though all values for the child remain the same. All 

references to this document should be updated throughout the 

report to reflect EFH 2011. 

 Regional screening levels were updated in 2015 and require 

updating to reflect the latest version expected to be available in 

May and November. 

 As noted in the general comments, updated exposure factors were 

published in February 2014 by OSWER and should be used, though 

exposure duration should be maintained at 70 years for consistency 

with the toxicity values.  Also note, the surface area factors for 

adults and children were recently updated after the February 2014 

publication, and these values will need to be updated in the text and 

tables as well. 

30  Page 2-1, Section 2.1 
Remove the last sentence of the 2nd paragraph. This is a CERCLA risk 
assessment and the statement is not necessary. 

31  
Page 2-2, Section 
2.1.1, 1st Paragraph 

References to the LPRSA being part of the Diamond Alkali site are fine, but 
the first paragraph should not focus solely or even primarily on the upland 
portion of the site.  The discussion of the upland facility should be 
condensed and more discussion of the contributions to the 17 miles should 
be included, potentially in the third paragraph.  References to the operable 
units should be omitted. 

32  
Page 2-2, Section 
2.1.1, 2rd Paragraph 

Update the discussion to include information regarding the removal action 
at RM 10.9. 

33  
Page 2-2.  Section 
2.1.1, 3rd Paragraph 

a. The text here mentions only sediment chemistry data for the LPRSA 
and sediment, surface water and tissue data for areas outside the 
LPRSA.  The presence of contaminants in surface water and tissue 
samples from the LPRSA should also be noted.   
 

b. Briefly expand the discussion to include some description of the types 
of discharges that have contributed to the presence of other 
contaminants in the river (i.e., there are many facilities along the river 
that have contributed contamination).  
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c. The last sentence of this paragraph should also be deleted. 

34  
Page 2-3, Section 2.2, 
Table 

Please verify that the referenced source of the land use data is the most up 
to date available. 

35  
Page 2-3, Section 
2.2.1 

The section about the upper river (Section 2.2.2) mentions master plans.  
Please also cite to master plans for the municipalities in this portion of the 
river. 
 

36  
Pages 2-3 to 2-4, 
Section 2.2.2 

The master plans mentioned in this section should be referenced in the 
correct portion of the river.  For example, reference to actions near the 
Sherwin Williams site should be discussed in Section 2.2.1. 
 

37  
Page 2-3, Section 
2.2.1 

Please add language to the end of the last paragraph of this section 
mentioning that while access is limited, homeless groups have been 
observed and docks and other potential access pathways are present along 
this stretch of the river from which workers may fish and/or crab. 

38  
Pages 2-4 to 2-5, 
Section 2.3 

The designated uses for all water classified by NJDEP as SE3 are 
(http://www.nj.gov/dep/rules/rules/njac7_9b.pdf): 
  

1. Secondary contact recreation;  
2. Maintenance and migration of fish populations;  
3. Migration of diadromous fish;  
4. Maintenance of wildlife; and  
5. Any other reasonable uses. 

 
“Secondary contact recreation” means recreational activities where the 
probability of water ingestion is minimal and includes, but is not limited to, 
boating and fishing. The definition may include swimming in the future.   
 
The NJ reference provided above should also be used to further describe 
definitions for FW2-NT and SE-2 classified waters. 
 

39  
Pages 2-4 to 2-6, 
Section 2.3 

a. The general statement in the second paragraph on page 2-5 (and 
throughout the document including section 4.1) that “Under current 
conditions and in the reasonably foreseeable future, recreational 
activities generally involve those with low potential for direct 
contact with river sediment and surface water” should be revised.   
As per the RARC, all of the exposure pathways are currently 
complete, and local and municipal plans to increase access to the 
river will likely increase the number of individuals utilizing the river 
in the future. 
 

http://www.nj.gov/dep/rules/rules/njac7_9b.pdf
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b. In addition to sculling activities, this section notes that use of canoes 
and kayaks are occasionally observed. Please also note the ongoing 
development of a National Park Service water trail from upper 
reaches of this river, down to Newark Bay (Lower Passaic Canoe and 
Kayak Trail Action Plan, 2007, National Park Service). 
 

c. Remove or revise last sentence of this section which states:  “The 
LPR surveys indicated that potential consumption of LPRSA fish 
and/or crab by local anglers is limited.”   

40  
Page 2-5, 2nd full 
paragraph 

Please revise and combine the 3rd and 4th sentences of this paragraph as 
follows: 
 

Although the state’s classification of the freshwater portion of the 
river (from the confluence with Second River to Dundee Dam) 
includes swimming as a designated use, there are currently no 
public beaches or designated swimming areas on the river. As such, 
the occurrence of swimming under current conditions is expected to 
be limited. 

41  
Page 2-6, Section 
2.3.1, Footnote 9 

The potential exists that individuals may travel to fish in both Newark Bay 
and the LPRSA. In addition, fish move within this system. As such, the use of 
the Burger 2002 survey is appropriate and can be considered site specific. 

42  
Pages 2-7 to 2-8, 
Section 2.3.1.1 

This section needs to be revised to reflect the facts that EPA did not approve 
the work plan for this survey and the results of the survey have not been 
published or made fully available to EPA for review. Throughout the 
document, references to the survey can be made anecdotally (i.e., people 
were observed fishing), but not quantitatively. In addition, the study 
description should briefly discuss the uncertainties associated with this 
survey.  
 
Please send us revised language for review prior to finalizing the next draft. 

43  
Page 3-1, Section 3.1, 
Second paragraph, 
1st sentence 

Provide a reference to the state validation guidelines mentioned in the text, 
with appropriate citation.   

44  
Page 3-2, Section 
3.1.1 

Language needs to be added to the discussion of accessible sediments. 
Concentrations of contaminants in sediment that meet the definition of 
accessible sediment will change over time.  A brief comparison of 
concentrations in the 143 samples used to calculate Exposure Point 
Concentrations (EPCs) should be made to the surrounding sediment 
concentrations, both horizontally and vertically. Reference to other 
documents where this issue is explored in more detail (such as modeling 
reports and the RI) can be made. This discussion can be included here 
and/or in the uncertainty section.  
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Please modify the last sentence of the paragraph after the bullets in this 
section as follows, “These areas were excluded because the accessible 
sediment has been dredged and capped or filled, thereby interrupting the 
exposure pathway.” 

45  
Page 3-2.  Section 
3.1.1.  Paragraph 3.   

Indicate how the data from the supplemental sampling will be incorporated 
into the final report.   

46  
Page 3-2 through 3-
3, Section 3.1.1 
 

EPA would like to complete a thorough review of all samples used in the 
draft HHRA.  As such, please provide more details plus the excel table(s) 
showing the data used.  This is not necessarily for inclusion in the report, but 
rather to aid in our review.   
 
These tables should include the SSP2 and surface water results that are now 
available, along with an updated list/count of samples used, updated data 
summary tables (such as Table 3.8) and an updated list of COPCs (if 
necessary). 
 
Further, the revised report should clearly list in figures and tables which 
samples are being used and in which sections of the river they are located.  

47  
Page 3-5, Section 
3.1.3 

The discussion of alternate fish species should explain why the QAPP 
included alternates.  

48  
Pages 3-6 to 3-7, 
Section 3.2.1 

a. A description of the treatment of rejected data should be added to 
this section. 
 

b. Consistent with RAGS Part D a work sheet describing the QA/QC of 
data and its usability for the BHHRA should be provided.   
 

c. The text describing the evaluation of Polycyclic Aromatic 
Hydrocarbons (PAHs) should use the term “relative potency factors” 
and not Toxicity Equivalency Factors (TEFs).  The process used for 
deriving TEFs and the underlying science are significantly different 
from Relative Potency Factors (RPFs). EPA understands that the draft 
final version of the Data Usability Memo (dated 5/15/2014) uses the 
TEF language; this was an oversight on our part and should be 
corrected in the final document. 

49  
Page 3-8, Section 
3.3.1 

The reference to Risk Assessment Guidance for Superfund, Part A should be 
USEPA 1989b and not USEPA 1989. 
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50  
Page 3-8, Section 3.3, 
Point 4 

The RAGS Part D Table 2 series will need to be evaluated to reflect the latest 
Regional Screening Levels at the time the document is finalized.   
 
Attached are surrogate values from the Superfund Technical Support Center.  
The text will need to be updated to reflect these values and tables will need 
to be updated to reflect the recommendations from STSC.  The uncertainties 
will need to be addressed in the Uncertainty Section of the report. 

51  
Page 3-9, Section 
3.3.4 

Change the phrase at the end of the last sentence of the 2nd paragraph of 
this section to state, “which is higher than the consumption rate used for 
the LPRSA risk calculations.” 

52  
Page 3-10, Section 
3.4 

a. The text needs to clarify whether inorganic arsenic was maintained as 
a COPC for crabs.   
 

b. The discussion of removal of chemicals based on 5% or less of samples 
requires clarification.  If a chemical was detected above the screening 
level in greater than 5% of samples then it should be retained as a 
COPC. 

 
c. The last bullet should be updated to reflect the new screening level of 

0.24 mg/kg. 

53  
Page 3-11, Section 
3.4, 2nd paragraph, 
3rd bullet 

COPCs for fish tissue differ by species. This approach is appropriate for 
estimating risks for a single-species diet. However, the same set of COPCs 
should be used across species for the purposes of EPC calculation for mixed 
diets. 
 
From the tables in Appendix H, it appears that EPCs were not actually 
calculated for the mixed diets. Rather, risks were calculated by species 
including a diet fraction factor of 25% or 20% in the exposure equations for 
each species. So if a COPC was not identified for that fish species it was not 
included in the risk estimate for that portion of the diet, or basically had an 
assumed concentration of zero in that portion of the diet.  Since the 
concentration in that species could have been just below the risk screening 
level, the approach taken in the HHRA underestimates the risks associated 
with mixed fish diets. 
 
Across all fish species, 27 COPCs were identified. Only eight of them were 
COPCs for all species (as shown in Table 3-12).  These eight COPCs included 
the HHRA risk drivers (e.g., PCDDs/PCDFs, PCBs, dieldrin, methyl mercury) so 
the most significant risks in the HHRA were not impacted by this issue.  
However, additional COCs may be identified if the other 19 COPCs are 
evaluated for all species. 
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54  
Page 3-11, Last 
paragraph 

Please delete this paragraph.  

55  
Pages 4-1 to 4-5, 
Section 4.1 

The following language from the RARC should be incorporated into this 
section: 
 

In accordance with USEPA Guidance (USEPA 1989b, USEPA 2001b), 
the scenarios and exposure parameter assumptions are intended to 
capture exposures under both current and future site conditions. All 
of the exposure pathways are currently complete. While expected 
improvements to the river and shoreline will likely increase the 
number of individuals utilizing the river, the exposure frequency and 
duration for some individuals already utilizing the river will not likely 
increase. As such, the use of combined current/future exposure 
assumptions is appropriate. 

 
In addition, the entire document should be reviewed for consistency with 
this approach. 

56  
Page 4-2, Section 4.1, 
Last paragraph 

Please remove the 2nd and 3rd sentences from this paragraph. 
 
Provide a listing of the latest land use guidance references.  References are 
available at 
http://www.epa.gov/superfund/programs/recycle/pdf/reusedirective.pdf.   

57  Page 4-5, Table 
Under Current/Future Angler, young children are only consuming fish tissue, 
however, in Section 4.3.1 the young child is assumed to consume fish and/or 
crab.  Please reconcile. 

58  
Page 4-8, Section 
4.2.2, second 
equation 

Change the formula for “t*” from “2.4t” to “2.4T” 

59  Page 4-9, Section 4.3 
At the end of the 2nd paragraph, the text should clarify that the RME 
individual is the basis for decisions under the NCP. 

60  
Page 4-10, Section 
4.3.1 

The discussion regarding exposures through fish/crab ingestion in the lower 
4 miles should include the potential that workers on commercial/industrial 
properties may fish/crab from the locations.   

http://www.epa.gov/superfund/programs/recycle/pdf/reusedirective.pdf
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61  
Page 4-11, Section 
4.3.1, 2nd paragraph 

Add “(adolescent and adult only)” to the end of second and third bullets 
since exposure of a young child angler to sediment and surface water is not 
evaluated. 

62  
Page 4-11, Section 
4.3.2  

Please delete the second to last sentence on the page (“Any swimming in 
the river is likely to be…”). This is speculation. 

63  

Page 4-14, Section 
4.3.6.1, 2nd 
paragraph, 3rd 
sentence 

To be consistent with the rest of the BHHRA document, please change the 
sentence to “…fish ingestion rates for the RME adult based on data from 
Burger (2002) (37.3 g/day) and Connelly et al. (1992) (31.9 g/day)…” 

64  
Pages 4-13 to 4-15, 
Section 4.3.6.1 

Reference to the Child Specific Exposure Factors Handbook should be 
replaced with a reference to the 2011 Exposure Factors Handbook. The 2011 
document replaced the Child Specific EFH.  
 
The descriptions of the two surveys should consistently use the term 
“Newark Bay Complex” and not just “Newark Bay”. 
 
The text regarding the study by Ray et al. (2007b) should also acknowledge 
the Letters to the Editor written by EPA regarding the limitations of this 
study and why EPA determined not to evaluate the values derived from this 
study.  Further, the decision regarding inclusion of the Ray et al. study 
provided in the February 2012 decision resolving the dispute should also be 
acknowledged here.  The text needs to clarify that decisions under 
Superfund are based on exposures to the RME individual and are not 
population based. 

65  
Page 4-15, Section 
4.3.6.2, Footnote 26.   

This footnote should be deleted. We do not have adequate data on fish 
populations to make this determination. Further, since human health risk 
assessments evaluate the individual, not populations, there only needs to be 
enough fish to support the RME individual’s consumption rate.  
 

66  
Page 4-16, Section 
4.3.6.3 

Include further information regarding the reasons for not adjusting the 
cooking loss value for contaminants.  Specifically, the text should indicate 
the potential for individuals to consume pan drippings in sauces and other 
preparations. 
 

67  
Page 4-18, Section 
4.3.6.6 

Please remove this section.  The information is covered elsewhere in the 
report. 
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68  
Pages 4-19 to 4-20, 
Section 4.3.7.3 

The skin surface area for the young child will need to be further evaluated 
based on the updates to EFH 2011 and also the updated Exposure Factors 
provided in OSWER Directive 9200.1-120.   

69 I  
Page 4-21, Section 
4.3.7.4   

a. As noted previously, reference to the Child Specific Exposure Factors 
Handbook should be replaced with a reference to the 2011 Exposure 
Factors Handbook. The 2011 document replaced the Child Specific 
EFH.    
 

b. EPA’s Dermal Guidance should also be listed as a reference in this 
section. 

70   Page 4-23, Tables Please define “na” on the two tables on this page. 

71  
Page 4-25, Section 
4.3.8, 3rd bullet 

Revise the sentence from “Child (ages 1 to 6 years,…)” to “Young child (ages 
1 to 6 years,…)” 

72  
Page 4-27, Section 
4.3.10.2 

The text should clarify the differences between oral absorption factor and 
relative bioavailability. The text needs to resolve potential overlaps between 
the equations provided on page 4-6 and the text provided here.   
 

73  
Pages 4-28 to 4-29, 
Section 4.4.1 

When the SSP2 data is incorporated into the risk assessment, please use the 
most current version of ProUCL to update the UCL calculations, both for the 
sitewide and river segment accessible surface sediments. If any other data 
sets require recalculation of UCLs, then the most current version of ProUCL 
should similarly be used. 

 
Please note that Version 5.0 is the most current, and the add-on to address 
dioxin congeners should be used. 

74  

Page 4-30, Section 
4.4.2 
 
 

In addition to a site wide evaluation (i.e., assuming contact throughout the 
LPRSA), sediment exposures were evaluated on a refined spatial scale, 
dividing the river into six three-mile segments.  The division of the river into 
these specific segments is not directly linked to exposure patterns, and 
other segment divisions could have been selected. The text should note this. 
 
In addition, some discussion is warranted in the Uncertainty Evaluation 
about the degree to which the segment definitions impact risk estimates. 

75  
Page 4-31, Section 
4.4.3 

Please provide the sample list used in the RM 6-9 east bank calculation. 
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76  
Section 4.4.4.1, Page 
4-31 

The document references a high 2,3,7,8-TCDD surface water result that was 
identified as an outlier and removed from the data set considered in the 
BHHRA. The location and basis for removal of the sample result as 
potentially representative of surface water quality in the river should be 
further discussed and evaluated. 

77  
Pages 4-33 to 4-34, 
Section 4.4.5.1, First 
Sentence 

The text summarizes total numbers of organisms by species across the 2009-
2010 surveys, but the pie charts summarize data from separate surveys. 
Please add a pie chart that summarizes relative abundance across all 
surveys. 
 
It should be noted in this Section that striped bass is a non-resident species 
that spends only a part of its time in the LPRSA and, for this reason, striped 
bass were not sampled for the tissue chemistry program. 

78  
Pages 4-33 and 4-34, 
Pie Charts 

a. Species in the figure and legend are color coded. However, it is very 
difficult to match the color for different species. For clarity and easy 
identification it is suggested that the number of each species caught 
be also listed on the legend, since the numbers are labeled on the 
figure. This comment applies to figures on both pages. 
 

b. Please remove the blue crab from the pie charts, as these are not 
pertinent to the relative abundance of fish species and were 
evaluated separately from fish in the BHHRA. 

79  
Page 4-34, Section 
4.4.5.2 

Please add a sentence stating that any species preferences exhibited on this 
river have a high degree of uncertainty because of the contamination and 
the existence of a do-not-fish advisory. 

80  
Page 4-34 and 4-35, 
Section 4.4.5.3 

As noted in the general comments, carp must be included in any mixed-fish 
diet calculation. 
 
Using a mixed fish diet comprised of equal fractions (20%) of each of 5 
species evaluated is a reasonable approximation given the inherent 
uncertainty with the information related to this issue, though other 
approaches could have been selected (for example, one based on relative 
abundance).  However, a more detailed evaluation of the impacts of this 
assumption in the uncertainty section is needed.  

81  
Page 4-35, Section 
4.4.5.3 

Based on information presented later in the report (e.g., page 7-23, third 
paragraph), smallmouth bass fillet data were actually combined with 
largemouth bass fillet data to calculate a largemouth/smallmouth bass EPC 
in the BHHRA. This information should be clearly presented in Section 4.4.5 
(EPCs for Fish Tissue). 
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82  
Page 4-35, Section 
4.4.5.3, last sentence 

Mixed fish diet EPC values should be calculated for a single set of COPCs 
across species. Risk calculation tables in the BHHRA would be simplified by 
presenting a single set of EPCs for the mixed diet rather than by repeating 
COPCs separately for each fish species in that diet. 

83  
Page 4-35, Section 
4.4.6 

The RME for crab ingestion based on a combined muscle and 
hepatopancreas approach is well supported by the knowledge base that is 
currently available.  All discussion of a muscle-only diet should be removed 
from this section and confined to the uncertainty section. 

84  Page 5-2, Section 5.1 

The first paragraph of this section can be retained, but the rest should be 
deleted. Reference can be provided to EPA’s Cancer Guidelines and RfD/RfC 
methodology, as well as IRIS, for further details regarding the approach to 
developing dose-response relationships.   

85  Page 5-3, Section 5.2 

The discussion of updates to the IRIS program should reflect the current IRIS 
process outlined on the webpage www.epa.gov/iris.  Specifically, this 
section of the IRIS website should be referenced 
http://www.epa.gov/iris/process.htm to explain the process for evaluating 
chemicals and the discussion of the monthly update should be removed.  
The Verification Workgroup was disbanded a number of years ago and 
reference to this group should be removed from the text. 

86  
Pages 5-2 to 5-5, 
Section 5.2, and 
Related Sections 

a. The RSL Table is not EPA guidance or guideline or policy and should 
not be used as the basis for selecting toxicity values. 
 

b. The discussion of TCDD needs to acknowledge other toxicity values 
such as HEAST, the 1986 HAD value for dioxins, and other values 
provided on the RS Q and A document, Question #44.   
 
The 1996 reassessment of PCB toxicity, an externally reviewed 
document, identified a slope factor of 150,000 mg/kg-day and this 
value should be used in the calculation of risks for both dioxin-like 
PCBs and TCDD TEQs. The value of 150,000 mg/kg-day is listed on 
page 63 of the 1996 reassessment of PCB cancer toxicity.  The text 
should also refer the reader to the Uncertainty Discussion regarding 
the range of toxicity values for dioxin.   
 
Please note that EPA is aware that draft versions of Tables 5-1 and 5-2 
were sent to us for review on 2/7/2014. These tables were discussed 
during the 3/6/2014 EPA-PA-CPG Technical Coordination Meeting. 
During that meeting, EPA recommended the use of 150,000 mg/kg-
day for the slope factor rather than 130,000 mg/kg-day, as captured 
in the meeting minutes sent to the CPG via email on 3/26/2014. 
 

c. Update the toxicity values to indicate that recommendations for 
surrogates provided by Superfund Technical Support Center provided 

http://www.epa.gov/iris
http://www.epa.gov/iris/process.htm
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by EPA (attached).  Accordingly, the last paragraph of this section can 
be deleted. 
 

d. The discussion of Uncertainty Factors should indicate the values range 
from 1 to 10 especially and reference the December 2002 report 
titled: A Review of the Reference Dose and Reference Concentration 
Processes (available at http://www.epa.gov/raf/publications/pdfs/rfd-
final.pdf).  For example, this document indicates:  If there are no 
appropriate human data, an interspecies UF of 1, 3, or 10 is used.  The 
text should be modified to indicate the range of UFs from 1 to 10.  
This document also indicates the limitation of using UF at the 
maximum level of 10,000 and does not support the use of UF greater 
than 3,000 in the decision making process.  The text requires revisions 
to address these topics.   

87  
Pages 5-4 to 5-5, 
Section 5.2 

Attached are responses from the Superfund Technical Support Center 
regarding the surrogate values that should be used to update the RfDs and 
CFSs, where appropriate. In addition, the last paragraph of this section can 
be removed. Findings from the STSC include the following 
recommendations: 
 

a. Overall, weight of evidence analysis identifies 4,4’‐DDT as an 
appropriate surrogate for 4,4’‐DDD and 4,4’‐DDE based on 
similarities in structure, metabolism and toxicity profile. 
 

b. Altogether, the analysis is unable to suggest any viable surrogates 
for 2,4’‐DDT, 2,4’‐DDD and 2,4’‐DDE due to limitations in the toxicity 
database. 
 

i. Surrogate analysis for 2,4’‐DDT cancer risk values: 
Considering the lack of conclusive information, comparative 
analysis of the carcinogenicity and genotoxicity of 2,4’‐DDT 
and structural analogs is not currently possible, preventing 
the identification of cancer surrogates.  

 
ii. Surrogate analysis for 2,4 ‐DDD cancer risk values:  Overall, 

chronic systemic studies suggest that 2,4’‐DDD may be 
tumorigenic to mice and rats. Weight of evidence analysis 
indicates that 4,4’‐DDD could be a potential cancer 
surrogate for 2,4’‐DDD based on structure similarities and 
overlapping tumor types in mice (lung) and rats (endocrine 
glands). However, the limited information on the 
carcinogenicity of 2,4’‐DDD in the liver currently available is 
inadequate to support 4,4’‐DDD as a viable cancer 
surrogate. 

 

http://www.epa.gov/raf/publications/pdfs/rfd-final.pdf
http://www.epa.gov/raf/publications/pdfs/rfd-final.pdf
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iii. Surrogate analysis for 2,4’‐DDE cancer risk values:  
Therefore, supporting evidence on the carcinogenicity of 
2,4’‐DDE is deficient and inadequate to draw any 
comparisons to the candidate analogs, precluding the 
identification of appropriate cancer surrogates. 

 
c. Paper evaluating the feasibility of cis-chlordane (CASRN: 5103-71-9) 

as a potential surrogate for noncancer and cancer effects of 
compounds cis- (CASRN: 5103-73-1) and trans-nonachlor (CASRN: 
39765-80-5), and oxychlordane (CASRN: 27304-13-8).  Only 
chlordane was considered for further analysis as a potential 
surrogate for both noncancer and cancer effects:   
 
Overall, chlordane is an appropriate surrogate for both non-cancer 
and cancer effects of cis- and trans-nonachlor, and oxychlordane 
chemicals, but the variation in the relative potency of toxicity of 
these test chemicals from chlordane should be carefully accounted 
when deriving surrogate risk values and slope factors based on the 
IRIS document for chlordane (technical; CASRN: 12789-03-6) (U.S. 
EPA, 1997). 
 

d. Paper evaluating the feasibility of naphthalene (CASRN 91-20-3) as a 
potential surrogate chemical for the oral noncancer and cancer risk 
assessments of C2-, C3-, and C4-naphthalenes, and, evaluating the 
feasibility of chrysene (CASRN 218-01-9) as a surrogate chemical for 
oral noncancer and cancer risk assessment of C2-
benzanthracene/chrysene: 
 

i. Taken together, naphthalene is not the best surrogate for 
both oral non-cancer and cancer assessments of C2-, C3-, 
and C4-naphthalenes as suggested by the requestor. 
However as described above, 2-methylnaphthalene could be 
a good surrogate for the non-cancer assessment of C2-, C3-, 
and C4-naphthalenes. Therefore, fluoranthene is the best 
possible surrogate (and not chrysene as suggested by the 
requestor) for the oral non-cancer assessment of C2- 
benzanthracenes 

 
ii. Chrysene is suggested as a possible surrogate for the cancer 

assessment of C2-benzanthracenes by the requestor and the 
STSC agrees with this suggestion. 

88  Page 5-5, Section 5.3 
Include a reference to EPA’s BMD guidance 2012 available on the EPA Risk 
Assessment Forum webpage. 
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89  
Pages 5-6 to 5-7,  
Section 5.3 

a. Modify the section regarding the uncertainty factor of 10,000 to 
indicate these values are developed in the Provisional Peer Review 
Toxicity Values (PPRTVs) as screening levels and are not designed to 
be used in the decision making process as outlined in the document 
“A Review of the Reference Dose and Reference Concentration 
Processes” available at:  
http://www.epa.gov/raf/publications/pdfs/rfd-final.pdf.  

 
b. Change the UFs to a range of 1 to 10 since 10 is not always used as the 

UF depending on the available data.  Values used in IRIS have included 
1, 3.14, and 10. 

 
c. Consistent with the recommendations for thallium the text should 

indicate that the Appendix value will be used for screening purposes 
only. 

 
d. The discussion of the RfD used for TPH C9-C18 should reference the 

information provided in the PPRTV document which clearly states that 
this value should be used for screening purposes only and not to 
support a risk management decision.  Information from Indiana 
should be removed from the paragraph and replaced with the 
following information from the PPRTV document:   

 
“Users of screening toxicity values in an appendix to a PPRTV assessment 
should understand that there is considerably more uncertainty associated 
with the derivation of a supplemental screening toxicity value than for a 
value presented in the body of the assessment.”  In addition, the text should 
indicate that despite this evaluation, the concentrations remained below the 
screening levels.  The text needs to be edited to refer the reader to the 
PPRTV Chemical File. 

90  
Pages 5-7 to 5-10, 
Section 5.4 

a. Page 5-8: The last paragraph should state that those chemicals 
evaluated following the 2005 Cancer Guidelines include the new 
classification process outlined in the 2005 Cancer Guidelines.  Other 
chemicals on IRIS that have not been updated still maintain the old 
classification system and will be updated as appropriate during the 
IRIS chemical reassessment.  Therefore, both classification systems 
are provided in the appropriate Tables consistent with the 
information available at IRIS.   

 
b. Page 5-9: The discussion of chemicals with a Mutagenic Mode of 

Action (MMOA) should clarify whether any other chemicals listed on 
the Superfund Webpage 
http://www.epa.gov/oswer/riskassessment/sghandbook/chemicals.ht
m were evaluated.  The text should clearly explain whether Chromium 
+6 was evaluated including an assessment of a MMOA.  The text 

http://www.epa.gov/raf/publications/pdfs/rfd-final.pdf
http://www.epa.gov/oswer/riskassessment/sghandbook/chemicals.htm
http://www.epa.gov/oswer/riskassessment/sghandbook/chemicals.htm
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regarding the IRIS review of Chromium should be shortened to 
indicate EPA is re-evaluating this chemical through the IRIS process. 

 
c. Page 5-10: The calculation of ADAFs should be based on the individual 

years and not the adjusted ADAFs provided at the bottom of the Table 
on page 5-10.  

91  
Page 5-10, Section 
5.5  

Section 5.5 should be retitled as “Dermal Absorption Factor”.  The text 
should also identify the specific chemicals where oral absorption factors 
were applied.    

92  
Page 5-12, Section 
5.6.1 

The text here states that the CalEPA (2013) CSF of 1.3E+05 (mg/kg-day)-1 for 
2,3,7,8-TCDD was selected “in accordance with USEPA’s hierarchy (USEPA 
2003a).”  However, the hierarchy referenced gives equal weight to several 
other potential sources of toxicity information within “Tier 3.” Therefore, 
citing this hierarchy is not an adequate basis for selecting the CalEPA CSF 
and additional information will need to be provided consistent with the RSL 
Questions and Answers #44. 
 
As explained previously, the HEAST value of 1.50E+05 should be used to 
provide consistency with the 1996 Reassessment of Cancer Toxicity for PCBs, 
including for dioxin-like PCBs and for TCDD TEQ (see Example 3).  

93  Pages 5-13 to 5-14 
Please see general comments regarding PCB classification for 
carcinogenicity. 

94  
Page 5-14, Section 
5.6.2.2 

This footnote will need to be revised to indicate there is significant 
uncertainty based on the limited information regarding the composition of 
Aroclor 1254 used in the development of the oral Cancer Slope Factor, as 
discussed in the paper by V. J. Cogliano noted above. 

95  
Page 5-15, Section 
5.6.2.3 

Please clarify in the text that the oral RfD for Aroclor 1254 is being used for 
all PCBs and for all media. 

96  
Page 5-16, Section 
5.6.3 

The text should discuss how the oral RfD for naphthalene was selected for 
alkylated naphthalenes.  See comments from Superfund Technical Support 
Center provided above. 

97  
Page 5-16, Section 
5.6.4 

a. The discussion regarding organic and inorganic arsenic requires 
further clarification.   

 
b. The text should clarify organic arsenic is not being evaluated 

quantitatively. 
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98  
Page 5-17, Section 
5.6.5 

As discussed under Appendix G, further detail regarding the lead assessment 
is needed.  Information needed includes clarification regarding the model 
used for the adolescent and the basis, CDC’s changes to the 
recommendations for blood lead levels that are being considered by EPA, 
and discussions regarding the exposure assumptions used in the lead 
models.  
 
Please note in the uncertainty section that the CDC has reduced their 
recommended acceptable blood level from 10 ug/dl to 5 ug/dl.   EPA is 
currently evaluating the updated CDC value. 

99  
Page 6-1, Footnote 
38 

Current EPA guidance that updates standard default exposure factors for 
Superfund (OSWER Directive 9200.1-120, February 2014) recommends 
continuing use of 70 years as the default “lifetime” duration, pending 
additional input from EPA’s National Center for Environmental Assessment 
(NCEA). Therefore, this footnote should be deleted. 

100  Page 6-3, Section 6.2, 
4th Paragraph 

The second sentence states “The tables summarizing the HI show both the 
total HI and HI by target endpoint.” However, the tables in Sections 6.3.1 
through 6.3.5 only indicate whether an HI is greater than or less than 1. 
These tables should show the actual total HI and HI by target endpoint. 
Similarly, these tables should show the actual estimated excess lifetime 
cancer risks (ELCRs). While tables eventually referenced in Section 6.3.6 do 
show total His and total cancer risks, they still do not summarize “HI by 
target endpoint.” 
 
This overall approach was noted in the general comments and should be 
addressed throughout the report. 

101  Page 6-4, Section 
6.3.1, 1st Paragraph 

Remove the last sentence.  The evaluation of potential risks from the crab 
consumption pathway is a reasonable maximum exposure; it is not 
associated “with a high degree of uncertainty.” 

102  Pages 6-4 to 6-24, 
Section 6.3 

Section 6.3, entitled “Risk Characterization Results,” includes minimal 
discussion of the risk characterization results and instead relies on tables 
which do not transparently present the calculated risk. Receptor-specific 
subsections should provide and discuss numerical risk estimates for those 
receptors. Chemicals and exposure pathways contributing the most to risks 
should be discussed. 
 
Receptor-specific subsections should point the reader to the relevant 
Section 6 summary table(s) for the given receptor, and not just to Appendix 
I.  Tables 6-1 through 6-14 should not simply be mentioned in a single 
sentence on page 6-22, with no context or discussion. As stated on page 8-
26 of EPA’s Risk Assessment Guidance for Superfund (Part A) (1989), “These 
tables must be accompanied by explanatory text, as described in the 
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previous section, and should not be allowed to stand alone as the entire risk 
characterization.” 
 
The risk characterization summary (Section 6.3.6) should provide some 
discussion of: 

 exposure pathways/media that did not exceed risk thresholds (e.g., 
even with the conservative exposure assumptions for swimming, 
estimated risks from surface water contact did not exceed the NCP 
risk range of 10-4 for cancer risk or HI of 1); 
 

 context for exposure pathways/media that did exceed risk 
thresholds (e.g., risks from exposure to sediment were exactly the 
same for swimmers, waders, and anglers for a given age group 
because the same exposure assumptions were used for all 
receptors); and 
 

 relative risks among receptors (e.g., that potential risks to anglers 
may be orders of magnitude higher than risks to other receptors). 

103  Page 6-9, Section 
6.3.1.4, Table 

Footnote (a) is confusing as written.  Please revise to “Cancer risks represent 
exposures for a child and adult over a 30 year period, while non-cancer 
hazards provided in the previous subsections are calculated for specific age 
ranges and not combined.” 
 
This also applies to other tables in Section 6.3. 

104  Page 6-11, Section 
6.3.2.2, Table 

The potential risk under RME scenario for RM6-9 should be “within the NCP 
risk range” based on RAGS D Table 9.33. 

105  Page 6-12, Section 
6.3.2.2, Table 

The total RME cumulative risk should be =10-4**. In the footnote, please add 
the following footnote for **: “Cumulative risks for RM 6-9 and RM 6-9 east 
bank only. The cumulative risks for the remaining RMs and site wide are 
within the NCP risk range for the adolescent swimmer.” 

106  Page 6-18, Section 
6.3.3.4, Table 

In the footnote, please revise the text to “…The cumulative risks for the 
remaining RM and for site wide are within the NCP risk range.” 

107  Pages 6-23 to 6-24, 
Table 

This table should include the total cumulative risks for RME and CTE 
scenarios. 
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108  Pages 6-25 to 6-27, 
Section 6.4 

Section 6.4, entitled “COC Identification,” limits discussion of specific COCs 
to a couple of examples with pesticides and PAHs in one paragraph (bottom 
of page 6-26). The text does not discuss dioxins/furans or PCBs – chemicals 
contributing the most to risk estimates for this site, nor the relative 
contribution to risk of all the COCs identified. 
 
This section will need to be rewritten to discuss the chemicals that are 
driving the risks at the site and to discuss the relative contribution of COCs 
to total risk estimates. 

109  Page 6-26.  
Paragraph 1. 

This page has a discussion regarding the further refinement of  COCs in the 
FS based on a number of risk assessment considerations i.e., background, 
robustness of the chemical toxicity assumptions, estimates of exposure 
point concentrations, the reliability of the exposure assumptions, and issues 
associated with sampling and analysis and the CTE analysis.  The risk 
assessment is the appropriate venue for this discussion and re-evaluation of 
the risk assessment in the FS is not appropriate.  Further, the CTE provides 
an additional source of information but the decision is based on the RME 
assessment.  This further evaluation is not necessary. 

110  
Page 6-28, Section 
6.5 1st Paragraph, 2nd 
Sentence 

The EPA guidance cited here (USEPA 2002c) does not actually call for 
calculating background risks. Rather, the guidance recommends a 
comparison of site and background concentrations, and a discussion of how 
elevated background concentrations contribute to site risks.  However, RAGS 
Part A (USEPA 1989) (p. 5-18) does state that “if background risk might be a 
concern, it should be calculated separately from site-related risk,” and could 
be cited here to support presentation of background risk estimates. 

111  Page 6-28, Section 
6.5.1 

This section will need to be updated in the revised draft of the document. In 
general, more explanation about the choice of background locations should 
be included in this section.  In addition, Appendix L requires a more in-depth 
discussion of the logic process used in making these decisions (see 
comments on Appendix L for more detail). 

112  Pages 6-28 to 6-35, 
Section 6.5.2 

Background risks must be calculated in a manner consistent with risk 
assessment guidance, using the 95 percent UCL on the arithmetic mean and 
not a simple arithmetic mean.  Specifically: 
 
Sections 6.5.2 misrepresents the UCL concentrations used in the risk 
calculations as “upper-bound” values. The concentration values used (i.e., 
95 percent upper confidence limit of the arithmetic mean) are estimates of 
the arithmetic average concentration of each contaminant at the site 
accounting for uncertainties in the data, as accurately described in Section 4. 
 
From EPA’s Supplemental Guidance to RAGS: Calculating the Concentration 
Term (1992), “Because of the uncertainty associated with estimating the 
true average concentration at a site, the 95 percent upper confidence limit 
(UCL) of the arithmetic mean should be used for this variable. The 95 
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percent UCL provides reasonable confidence that the true site average will 
not be underestimated.” 
 
A simple arithmetic mean from the site data does not account for 
uncertainties in that data. Such uncertainties can be pronounced if the 
number of samples is limited and/or there is a lot of variability in the data.  If 
you took multiple sets of the same number of samples from the site, the 
arithmetic mean would differ each time. The 95 percent UCL is a more 
robust statistic for estimating the true mean. 
 
Discussions of the UCL concentration statistic in Section 6.5.2 and Appendix 
L should be corrected, the “mean” scenario should be removed, and the 
“upper-bound” scenario should be correctly labeled as the RME scenario. 
 
Tables in these sections will need to be updated as well. 

113  Pages 6-28 to 6-35, 
Section 6.5.2 

This section should be revised as per General Comment 13. 

114  Page 6-35, Section 
6.5.3 

This section should be removed. It is not appropriate for an EPA human 
health risk assessment. 

115  Chapter 7, General 

The uncertainty section is very long and inclusive of potentially valid but 
secondary information on the shortcomings of risk assessment 
methodology.  A meaningful uncertainty section should be a balanced 
appraisal of major uncertainties that will significantly affect the site specific 
numerical risks.  The entire chapter needs to be refined to focus on those 
key uncertainties that could affect the calculated risk.   
 
As noted in the general comments, statements contesting standard risk 
assessment methodologies, procedures and values should not be included 
here. Further, the chapter should address both over and underestimates of 
risk; not all uncertainties lead to an overestimate of risk. It is also not 
appropriate to indicate how the uncertainty information will be used in the 
risk management process. The goal of the risk assessment is to support the 
risk management decision, but not to make the decision. 
 
The section states several times that risk would be less if “more realistic” 
assumptions were used.  This language is unsupported.  The uncertainty 
section can look at the effects of using different assumptions, but these are 
not necessarily more realistic. Please remove this language from the 
document. 
 
Some specific concerns are highlighted below. 
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116  
Page 7-1, 
Introduction, 2nd 
Paragraph 

Consistent with the general comment on this chapter, please delete the 3rd 
and 5th sentences from this paragraph, and revise the remaining language, 
as appropriate. 

117  
Pages 7-1 to 7-3,  
Section 7.1.1 

Consistent with RAGS Part D, a summary of the data evaluation and its utility 
in the risk assessment should be developed.  The planning worksheets on 
data usability are available at:  
http://www.epa.gov/swerrims/riskassessment/ragsd/planning.htm.  

The section does not give an overall completeness summary for tissue data. 
A summary statement of usable results for tissue samples, similar to that for 
surface water and sediment, should be added to this section. 

118  
Pages 7-3 to 7-6, 
Section 7.1.2 

The discussion of chemical selection should also indicate the potential 
underestimates of risks for chemicals lacking toxicity information.   

This section should contain some discussion of the COPC selection process 
for fish tissue. Following our direction to group COPCs across species, this 
would be a good place to discuss the uncertainties associated with any 
COPCs that might differ between species.  

119  
Pages 7-4 to 7-5, 
Section 7.1.2.1, 
Summary 

The text should state that the chemicals not detected with detection limits 
above RSLs can result in an underestimate of risk/hazards. More discussion 
of this issue in the text. 

120  
Page 7-6, Section 
7.1.2.2 

The first full sentence at top of the page should give the reference and 
explain the basis for stating that the New Jersey criterion for cyanide “may 
be a more relevant metric.” This is of importance since it is not clear that 
this determination is based on risk. 

121  
Page 7-6, Section 
7.1.3  

This section should be removed from the uncertainty section. A detailed 
discussion of background was included in the Risk Characterization chapter, 
consistent with guidance. 

122  
Pages 7-6 to 7-7, 
Section 7.2.1  

The language describing the RME individual should be revised to include a 
description of the RME individual and how it is evaluated. As described in 
the Standard Default Exposure Assumption guidance, the goal of RME is to 
combine upper-bound and mid-range exposure factors in the exposure 
equation so that the result represents an exposure scenario that is both 
protective and reasonable, not the worst possible case since it includes a 
mix of high end and average exposures.   The current text suggests this is a 
“worst case” scenario and requires revision. 

The discussion at the top of page 7-7 requires further clarification based on 
the combination of average and high end exposure assumptions that are 

http://www.epa.gov/swerrims/riskassessment/ragsd/planning.htm
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used in the evaluation of the RME individual.  The text also needs to clarify 
that the decision is based on the RME individual and not the CTE individual.   
 
The text should also state that many of the values are standard default 
exposure factors that are used at Superfund sites across the country. 
 

123  Pages 7-7, Section 
7.2.1 

A sentence should be added to the last paragraph of this section stating that 
the exposure factors were updated to reflect the Superfund Standard 
Default Exposure Factors published in 2014. As was noted previously, the 
entire risk assessment should be updated using the new EPA guidance 
values, except for exposure duration.  

124  Page 7-8, Section 
7.2.1.2, Introduction 

Along with those factors mentioned in 3rd sentence of this paragraph, the 
text should also state urban populations often have less opportunity to 
travel to more desirable locations for recreation. 
 
This change should also be addressed on Page 7-10, Section 7.2.1.3. 

125  
Page 7-8, Section 
7.2.1.2, Sediment 
Ingestion Rates 

The text should acknowledge that these issues were considered in the 
externally peer-reviewed updated 2011 Exposure Factors Handbook, but this 
update still recommends use of the same values that were recommended 
previously. 
 
In the last sentence of this section, the word “likely” should be changed to 
“may.”  The text does not address the characteristics of sediment that may 
result in material spending more time on the skin and being more available 
for ingestion.   
 
The units in this section should be mg/day and not g/day. 
 

126  

Page 7-9, Section 
7.2.1.2, Surface 
Water Exposure 
Assumptions 

While the urban setting is a given, the other reasons listed here for limited 
swimming may be present currently, but could change in the foreseeable 
future as towns along the river improve their waterfronts. The conclusion 
here may be appropriate for current exposures but not for future exposures.  
Suggest ending the paragraph with: 
 
“…lead to overestimates of current exposure to LPRSA sediment and surface 
water via swimming. They do, however, provide a conservative estimate of 
risk from swimming exposures for areas with fewer visible deterrents and 
more access points.” 
 
It should be noted that even with the conservative exposure assumptions 
for swimming, estimated risks from surface water contact did not exceed 
risk targets. It should also be noted that risks to swimmers from exposure to 
sediment equal those to waders (the same exposure assumptions were used 
for both receptors). 
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127  

Section 7.2.1.3, 
Pages 7-10 to 7-13,  
Fish and Crab 
Consumption 
Exposures 

a. EPA provided details regarding the selection of the fish consumption 
surveys for the Lower Passaic River.  The text needs to clarify that the 
Burger survey was for the Newark Bay Complex and not Newark Bay 
alone.  The text also needs to acknowledge that EPA has determined it 
cannot rely on the results and conclusions of the TSI creel-angler 
survey, as noted in letters to the editor submitted by EPA and NJDEP.  

 
b. The text needs to provide a more even presentation of information, 

consistent with the results of the Dispute Resolution.  Key points to 
emphasize include: the Ingestion Rates (IRs) developed for use for the 
LPRSA are comparable to those developed for other sites within 
Region 2; the Burger and Connolly studies were reviewed through 
institutional review boards, which is not the case with the other 
surveys mentioned; and based on the differences in populations the 
risks may be underestimated.   

 
c. The text provides information on the CPG survey, which was not 

overseen by EPA. Lacking complete information (e.g., metadata), EPA 
has not been able to evaluate or understand the method by which the 
CPG converted the results of the CAS to a fish consumption rate. 
Therefore, reliance on the results of this survey is premature. 

 
d. The text regarding the U. S. Department of Agriculture (USDA) 

Continuing Survey of Food Intakes by Individuals is not an appropriate 
comparison since it represents a national market-basket survey.  

 
e. On Page 7-13, the text refers to alternate fish ingestion rates.  The 

ingestion rate of 17.5 grams/day was derived for water quality 
protective criteria to protect the general public, including both 
consumers and non-consumers. For purposes of this risk assessment 
we are focused on exposures to consumers only and therefore this is 
not a valid comparison.  The fish ingestion rate of 7.5 mentioned in 
relation to the Lower Duwamish Waterway is based on the 
consumption of pelagic fish. The study includes a number of other 
ingestion rates for species where the total fish ingestion rate is higher, 
including an IR of 97.5 gram/day for members of the Tualip Tribe.   

 
Discussion of both these ingestion rates should be removed from the 
document since they do not represent an RME individual. 

128  Section 7.2.1.3, Page 
7-13 

There is a typo in the footnotes; there are two “b”s and no “c”. 
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129  
Page 7-14, Section 
7.2.1.3, Fraction 
Ingested for Fish   

a. The title for this section should be changed to “Fraction from Source 
for Fish Ingestion”.  
 

b. Please add the following text after the first sentence: “Given the 17-
mile extent of the LPRSA and the variety of fish species it can support, 
a sizeable recreational angler population is considered likely to catch 
a substantial fraction of their fish from the LPRSA. In addition, it is 
expected that a portion of the population do not have the means to 
easily travel far from the LPRSA. However….”  

 
c. The third sentence in this section should start “The consumers of 

LPRSA fish who do travel out of the area….”  
 

d. Please change the final sentence to read “…likely overestimates risk 
from fish consumption for those of the LPRSA anglers who catch and 
consume fish from outside the LPRSA.” 

130  
Page 7-14, Section 
7.2.1.3, Fraction 
Ingested for Crab 

The title for this section should be changed to “Fraction from Source for 
Crab Ingestion.” Please remove the text and table starting with “An example 
of the effect of changing FI…” The new final sentence should read “Based on 
the available information, it is likely that the assumption that 100% of the 
crab consumed comes from the LPRSA may overestimate risk for anglers 
who catch and consume crabs from outside the LPRSA.”  

131  Page 7-15, Section 
7.2.1.3 Cooking Loss  

The first paragraph of this section on this page states that it is “unrealistic” 
to assume that there is never any cooking loss.  The language should be 
revised to state that it is “very conservative” to make this assumption.  
Further, the second to last sentence of this paragraph “more average 
values” are used in the CTE scenario, not more realistic. 

132  Page 7-17, Section 
7.2.1.3, Cooking Loss 

Second sentence of the first full paragraph on this page: add the phrase “for 
the CTE scenario” to the end of this sentence. 

133  

Page 7-17, 7.2.1.3, 
Angler Body Weight 
and Exposure 
Duration 

This section should be removed.  

134  Pages 7-17 to 7-18, 
Section 7.2.1.4  

The introductory text requires editing to highlight the most important points 
regarding the fish/crab consumption.  The current text includes a lot of 
speculation regarding the amounts of fish consumed, non-resident fish 
species and consumption of both fish and crabs.  It is recommended that the 
text highlight the most important aspects of the analysis i.e., risks are above 
the risk range; even considering consumption of individual fish species the 
analysis results in cancer risks exceeding the NCP risk range and non-cancer 
health hazards that exceed the goal of protection of an HQ = 1.   
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While discussing the uncertainty of estimating a mixed fish diet, the point 
should also be made that whatever mixed diet of LPRSA fish is consumed, 
the NCP risk range and the non-cancer health hazard goal of protection will 
be exceeded for the RME scenario. For the CTE scenario, cancer risks will be 
within or exceed the NCP risk range and the goal of protection for non-
cancer health hazards will be exceeded for any mixed fish diet. 

135  Page 7-18, Section 
7.2.1.4 

Footnote 46 should either be removed or revised, as per Comment 42. 

136  
Page 7-18, Section 
7.2.1.4, Fish Tissue 
Type Consumed 

The last sentence of this section should be revised to state that fish 
consumption risks “may be several times higher than the fillet-based 
risks….” Even if the risk is doubled, that is significant. 

137  

Page 7-19.  Section 
7.2.1.5.  
Consumption of 
Other Biota 

Please remove the second paragraph of this section.  Instead, state that 
there is anecdotal evidence that turtles are being occasionally caught and 
potentially consumed, but it is unlikely that site risks have been 
underestimated by not quantitatively evaluating consumption of LPRSA 
biota other than fish and crab since the frequency of consumption of turtles 
is likely less than for fish and crab. 
 

138  

Page 7-19.  Section 
7.2.2.  Estimate of 
Exposure Point 
Concentrations   

The last three sentences of the paragraph from Pages 7-19 to 7-20 should be 
deleted.  The statements are inaccurate and contradict language included 
earlier in the same paragraph.  Note that we agree that the dataset is 
robust, but that does not mean that a simple arithmetic average should be 
used in place of the 95% UCL identified in EPA’s guidance. 

139  Page 7-20, Section 
7.2.2 

A sensitivity analysis was performed to compare UCLs calculated using both 
ProUCL versions for several COPCs and media. While differences were often 
minimal, there was one instance (benzo[a]pyrene in blue crab) where the 
UCL calculated using Version 5.0.00 was 80% greater than the UCL 
calculated using Version 4.1.01.  In light of this example, the conclusion that 
“the use of Version 4.1.01 UCLs in this BHHRA does not significantly over or 
underestimate potential risks” is not adequately supported.  What feature of 
the benzo(a)pyrene data set caused the UCLs to differ so significantly?  What 
other data sets evaluated using Version 4.1.01 have that feature and may 
have therefore been underestimated by up to 80%? 
 
The text should also describe how the non-detects were addressed in the 
calculations and the potential uncertainty in this approach. 
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140  

Page 7-20 to 7-22, 
Section 7.2.2.1 
Uncertainty in 
Surface Water EPCs.   

The language in this section will need to be updated to reflect inclusion of all 
of the previously unvalidated surface water data in the next version of the 
document. When doing so, please keep in mind that it is important to place 
the information about uncertainty in context.  Specifically, the site-wide 
cancer risks and hazards due to exposures to surface water were within the 
NCP risk range and below the goal of protection of an HI = 1. .   

141  
Page 7-22.  Section 
7.2.2.2, Uncertainty 
in Sediment EPCs.     

The evaluation needs to be expanded to include the additional data 
collected in 2013.  This section will need to further expand the discussion 
regarding the overall impacts of this evaluation on the calculated cancer 
risks and non-cancer health hazards. 
 

142  
Page 7-25, Section 
7.2.2.5, Assumption 
of No Degradation   

It is not appropriate to discuss this topic in the BHHRA. The concerns raised 
here will be addressed in much greater detail elsewhere as part of the RI/FS 
process.  Please remove this section. 
 

143  Pages 7-27 to 7-28, 
Section 7.2.3.1 

For TCDD-TEQ, this section notes that the dermal absorption fraction (DAF) 
decreases when the fraction organic carbon (foc) content of the sediment 
increases. We continue to support use of a DAF 0.03 for TCDD-TEQ, for the 
following reasons: 
 

a. The average foc of sediment contacted over time (either the 
arithmetic mean or, better yet, the 95% UCL of the arithmetic mean) 
should be used to determine the appropriate DAF.  This section 
notes that the average foc is 4.6%, which would support use of a 
DAF of 0.03 for TCDD-TEQ. 
 

b. The samples listed in this section do not appear to be on Figure 3-1 
of the report that shows accessible sediment sample locations. 
These foc data were in fact collected from deeper parts of the river, 
and areas outside the “accessible sediment” zone evaluated in the 
BHHRA.  As such they are not relevant to exposures estimated in this 
report. The average foc should be calculated from data collected 
within the exposure area. 

144  Page 7-28, Section 
7.2.3.1 

EPA evaluated the Mayes study as part of the Housatonic Risk Assessment.  
The following summarizes EPA’s concerns regarding this study: 
 

EPA’s Superfund Dermal Workgroup (EPA, 2001) reviewed the data 
submitted by Mayes in the HHRA and concludes that two protocol 
design features preclude the use of this study as the basis for a 
dermal absorption factor to be used in the Housatonic HHRA (Vol. I, 
p. 2-21; Vol. IIIA, p. 4-26). The first feature was that the monkeys 
were not restrained during the exposure period, as they were in the 
Wester et al. (1993) study, prompting concern that the lack of 
restraint could result in loss of soil contact with the skin at the test 
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area and thus lead to a lower than expected applied dose. The 
second feature was that the study did not control for “monolayer” 
conditions. This concern is based on the theory that dermal 
absorption of PCBs comes only from the soil monolayer in 
immediate direct contact with the skin, and that by using a smaller 
particle size and the same application rate used by Wester et al. 
(1993), there was a five-fold excess of soil over that monolayer. 
According to EPA, correction for that “overloading” would result in 
an estimated dermal absorption rate of 20 percent for the 
monolayer, which is higher than EPA’s 14 percent recommendation. 

 
Either remove the text regarding this study from the report or revise the text 
to incorporate the above information, as appropriate.  

145  Page 7-29, Section 
7.2.3.1 

It is recommended that the discussion regarding PAHs be removed from this 
discussion since dermal exposures to PAHs are not a significant risk driver. 
Moreover, the studies cited in the text were published prior to the issuance 
of USEPA 2004b (RAGS Part E) and, therefore, were presumably reviewed 
and considered in the preparation of this peer reviewed guidance. 
 

146  Pages 7-29 to 7-31  
Section 7.2.3.2 

The only chemical with an assigned oral bioavailability value is arsenic. The 
EPA Technical Review Workgroup for Metals and Asbestos Bioavailability 
Committee has not approved the use of other bioavailability values for other 
chemicals.  EPA disagrees with providing new bioavailability values that have 
not been reviewed or adopted by the Workgroup Committee. 
 
It is recommended that the text simply indicate the potential for reduced 
bioavailability that cannot be quantified for the various chemicals identified 
as COPCs for the LPRSA. The table on Page 7-31 should be removed since 
these values have not been reviewed or adopted by EPA or submitted to the 
Bioavailability Committee for review. 

147  Page 7-31, Section 
7.3  

In the introduction to this section, the text should provide references to 
EPA’s guidelines and guidance for the development of toxicity values. 

148  Page 7-31 to 7-32, 
Section 7.3.1 

The text should note that the 2004 RfD/RfC guidance recommends not using 
values with uncertainty factors greater than 3,000 in the decision making 
process.  The current text describes the use of an appendix value which is 
not intended for use beyond screening due to the levels of uncertainty i.e., 
Cancer Guidelines and 2004 RfD/RfC guidance.. 

149  Pages 7-32 – 7-33, 
Section 7.3.2.1   

a. The text should mention EPA’s process of public review and comment, 
external peer-review and response to comments in developing CSFs.   
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b. For dioxin, the text should discuss the use of RSLs and that they are 
screening values. The value selected for use in this risk assessment is 
one of a range of values. The text should refer to Section 7.3.6.1, 
where this issue is discussed in more detail.  
 

c. The statements regarding PCBs carcinogenicity data requires further 
clarification.  As described previously, the IRIS files indicate there is 
suggestive evidence of carcinogenicity and IARC recently classified 
PCBs as a known human carcinogen.  The text should indicate EPA has 
classified PCBs as a probable human carcinogen based on animal data 
and suggestive evidence in humans.  

150  Page 7-33, Section 
7.3.2.2  

The last sentence of this section states that few changes have been made to 
existing CSFs. However, PCBs were updated in 1996 (USEPA 1996) and 
included a bodyweight to the ¾ power extrapolation.  This should be noted 
in the text. Also, in addition to the reference to USEPA 1992d, the 2005 
cancer guidelines should be referenced as this approach is described on 
Page 1-13. 
 

151  Pages 7-33 to 7-35, 
Section 7.3.2.3 

The text provides information from a number of other federal agencies and 
international agencies describing the dioxin toxicity values and their 
significance.  The re-evaluation of dioxin by EPA’s Office of Research and 
Development and the IRIS Program should be mentioned in the text. 
 
Here, and throughout the document, there is considerable discussion 
regarding the on-going dioxin reassessment.  The following information 
should be added to this section to provide a more balanced discussion: 
highlight EPA’s guidance, and the development of CSFs and their 
uncertainty; acknowledge that EPA has a process for developing CSFs 
consistent with this guidance, and that further details for individual 
chemicals are provided in the IRIS chemical files, PPRTVs and other 
documents supporting the development of toxicity values used in this 
assessment; and note that the cancer risks may be under- or overestimated 
depending upon the database of information available for each individual 
chemical. 
 
In addition, the 2nd full paragraph on Page 7-34 should be deleted (“There is 
also support…”). This information is still under review by EPA and, as the 
text notes, is not currently recognized by EPA as a potential effect. A BHHRA 
is not the place to discuss these issues. 

152  Pages 7-35 to 7-38, 
Section 7.3.3   

The bulleted list from Pages 7-35 to 7-36 should be deleted. This information 
is provided in USEPA 2010d, which is referenced. In fact, much of the 
information in this section comes directly USEPA 2010d and does not need 
to be recounted here. Please shorten and revise the section to concentrate 
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on the relative percentage of risk from 2,3,7,8-TCDD, TCDD TEQ and PCB 
TEQ. 
 
As per General Comment 15, information regarding dioxin-like versus non-
dioxin like PCBs can be added, including whether enhancement of dioxin-like 
PCBs was identified. 

153  
Pages 7-39 to 7-40,  
Sections 7.3.5 and 
7.3.6 

EPA has recently finalized several surrogate values. These values are 
provided in the documentation attached to these comments.  
 
As indicated previously, values with uncertainty factors greater than 3,000 
should be used for screening purposes only. In addition, appendix values 
from PPRTVs should only be used for screening as well.   

154  Pages 7-40 to 7-44, 
Section 7.3.6.1   

Please see Comment No. 86 and revise this section accordingly. In addition: 
 
It remains unclear why information on state application and use of the 
values listed in #44 are provided in this risk assessment.  The bullets should 
be deleted. Further, this text presents information on state soil values, while 
the main decision is based on fish/crab consumption and the discussion of 
cleanup values is outside the goals of the BHHRA.   
 
The text regarding HEAST should acknowledge that the HEAST values were 
developed specifically for the Superfund Program. The statement regarding 
the review by other program offices is not appropriate.  Further the text 
should indicate this value was included in the 1996 Reassessment of PCB 
Cancer Toxicity. 
 
The discussion of EPA’s 2010 value should be removed since this document 
is a  draft “Do Not Cite or Quote Value”  for external peer review and has not 
yet been finalized and therefore should not be used in this assessment. 
 
The section should note that each of the toxicity values discussed yields risks 
above the NCP risk range and a non-cancer goal of protection of an HI = 1. 

155  Pages 7-45 to 7-46,   
Section 7.4.2 

The statement that most of the assumptions about exposure and toxicity are 
upper-bounds or maxima is flawed.  The assumptions used in the risk 
assessment are in fact a mix of average and high-end estimates. 
 
First, this section incorrectly represents the chemical concentrations used in 
this report as 95th percentiles.  EPA guidance specifically cautions against 
confusing these terms. EPA’s Supplemental Guidance to RAGS: Calculating 
the Concentration Term (1992) states, “Although the 95 percent UCL of the 
mean provides a conservative estimate of the average (or mean) 
concentration, it should not be confused with a 95th percentile of site 
concentration data (as shown in Highlight 2).” The figure in Highlight 2 of 
this guidance that is mentioned clearly illustrates the concept. 
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Second, the section does not acknowledge the several parameters that are 
from the mid-range of their distributions.  In addition to the chemical 
concentrations, average or median values are used for skin surface area, 
sediment ingestion rate, adherence factors, body weight, and lifetime. The 
statistical example presented in the second paragraph assumes use of a soil 
ingestion rate that exceeds 95 percent of the population.  The 95th 
percentile value of soil ingestion is close to 200 mg/day (EPA’s Exposure 
Factors Handbook, 2011); the RME values for sediment ingestion used in this 
report ranged from 50 to 100 mg/day for adults and children, respectively. 
 
Third, the summary statement at the beginning of the fourth paragraph on 
page 7-46 is incorrect. The risk assessment approach used here did not 
employ upper 95% bounds or maxima for most RME assumptions.  
 
This section should either be removed or significantly revised to reflect 
these comments.  

156  Pages 7-46 to 7-48, 
Section 7.4.3 

This introduction to this section mentions toxicological sensitivity (i.e., some 
people are more sensitive to chemicals than other people), but the 
substantive discussion focuses on two populations that are or may be 
exposed under atypical conditions: homeless/transient people and 
residents.  Transients and residents are not as groups more sensitive to 
chemicals; they would just face potentially higher exposures. This discussion 
should elaborate on which populations are deemed to be more sensitive to 
chemicals and explain the basis for that conclusion. 

157  Page 7-47, Section 
7.4.3 

The discussion of the Homeless/Transients is speculative. At a minimum, the 
3rd and 4th sentences of the second paragraph of this section should be 
deleted (“For example, assuming the transient…”). 
 
For the residential discussion, the examples provided do not represent a 
residential exposure period of 350 days/years which would be required to 
evaluate these risks. 

158  Page 7-48 to 7-49, 
Section 7.4.4 

This section will need to be updated to reflect other comments provided 
herein. 

159  Page 7-49, Section 
7.5 

This section overstates the degree of conservatism in the risk assessment. As 
noted previously, assumptions regarding media concentrations are 
representative of the mean, not “statistical upper-bounds.”  Assumptions 
regarding exposures are a mix of average values with values that are around 
the 90th or 95th percentile, not “generally representative of statistical 
upper-bounds.” The result of combining this mix of assumptions is that the 
final estimate of potential exposure and/or potential risk is conservative, 
indeed toward the high end of the distribution of potential risks – as 
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intended for the RME. But the estimated risks are not expected to lie above 
the distribution of potential risks to people who may be exposed to the 
LPRSA under current and future conditions. 
 
EPA recommends that the first two sentences of this section be retained and 
the rest deleted. Note that the last sentence of this section should be 
deleted as it is inappropriate here. 

160  Pages 8-1to 8-7, 
Section 8.0 

This entire section will need to be updated to reflect comments provided 
herein. 

161  Page 8-1,  Section 8.0  
The last sentence of the introductory section should be modified as follows: 
The use of these assumptions results in a conservative (i.e., protective of the 
RME individual) assessment of human health risks for the LPRSA. 

162  Page 8-2, Section 
8.1.1   

The discussion regarding background will need to be updated to reflect any 
changes that are made. 

163  Page 8-2, Section 
8.1.2 

Please delete the first paragraph of this section. It is not necessary to repeat 
here. 

164  Page 8-3, Section 
8.1.2 

a. In the second full paragraph on the page, the second sentence should 
be revised to state, “The scenarios and exposure parameter 
assumptions are intended to capture exposures under both current 
and future site conditions.”  
 

b. Please remove Footnote 54.  It is not necessary here. 

165  Pages 8-4 to 8-5, 
Section 8.1.4 

In general, this section needs to be updated to reflect changes made earlier 
in the report. In addition: 
 

a. In the fourth sentence of the first paragraph on Page 8-4, the 
exceedances are principally driven by both TCDD-TEQ and PCBs, 
with lesser contributions from the other contaminants mentioned. 
The percentages of the risk contributed by these contaminants 
should be mentioned. The text will need to be revised to present 
this information. 
 

b. A table presenting the cancer risks and non-cancer health hazards 
that drive risk should be added to the section, with calculated risk 
values shown. The table and discussion should present values above 
the goals of protection of 10-6 and an HQ = 1 or an HI = 1 for the 
same target organ. 
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c. The text regarding background will need to be updated to reflect 

revisions consistent with earlier sections of the report. 
 

166  Pages 8-5 to 8-7, 
Section 8-2   

a. Pg. 8-6: Change 170 crabs per year to “approximately 30 meals of 6 
crabs per year.” 
 

b. Pg. 8-7: The second sentence of the last bullet on this page should 
be deleted. 
 

c. All discussion of background should be updated to reflect earlier 
comments provided herein. 
 

d. In the last paragraph of the section, the word “significantly” should 
be removed from the 4th sentence, and the last sentence should be 
deleted. 

167  Tables, Figures and 
Appendices 

All tables, figures and appendices will need to be updated to reflect 
comments provided herein. 

168  Table 3-2 Please add the following acronyms to the footnote: COPC, FSP, LRC, and RI. 

169  Table 3-3 

a. Page 1 of 8, to be consistent with Table 3-4, please separate 
phosphorus from the current “inorganic” group as a separate 
“phosphorus” group. 
 

b. Page 6 of 8, please add the CAS number (91-57-6) for 2-
methylnaphthalene. 

170  Table 3-4 Please add COPC acronyms to the footnote. 

171  Table 3-8 

a. The qualifiers for minimum and maximum concentrations are 
showing multiple qualifiers for compounds listed under TPH and 
most of them are the same qualifier. For example, for tetracosane, 
n- the qualifier should be “J” instead of “J;J;;J;J”. Only one qualifier 
should be shown unless there are different qualifiers.  

 
b. The text for the location of maximum concentration for endosulfan 

II and Icosane were cut off. Please revise accordingly. 
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c. Include qualifier “I” in footnote “(a)” 

172  Table 3-9 

a. As stated on Page 3-9 (footnote 18), only the high resolution data 
were used in developing exposure point concentrations. Thus, 
naphthalene should not be selected as a COPC in surface water since 
the maximum concentration does not exceed the screening level. 
Please revise the necessary text and subsequent affected tables. 
 

b. Please confirm the maximum concentration for low resolution 
naphthalene result (8.5 µg/L) since this value seems to be an outlier. 

 

173  Table 3-10 
Include summary statistics for arsenic, organic in Table 3-10 since the 
summary statistics for arsenic, organic is presented in Tables 4-25, 4-26, and 
4-27. 

174  Table 3-11 

a. Cadmium, copper, mercury, hexachlorobenzene, and 
pentachlorophenol are not identified as surface water COPCs; 
hence, they should be included in this table since it includes all 
tissue COPCs that are not identified as surface water or sediment 
COPCs.  

 

b. Methyl mercury is not identified as surface water and sediment 
COPC; hence, it should be included in this table.  

175  Table 3-12 

a. To be consistent, change “xd” to “x(d)” in the benzo(b)fluoranthene 
under blue crab – hepatopancreas only. 

 

b. As per RAGS Part A, Section 5.9.4, iron should be a COPC in surface 
water and sediment; thus, it should be included in this summary of 
COPC table. 
 

c. Total COPCs for surface sediment should be 32 (not including iron). 
Please revise accordingly. 

176  Table 4-1 

Inhalation of vapors from sediment and/or surface water is shown as 
evaluated quantitatively for angler, swimmer, wader, boater, and worker. 
However, as mentioned on Page 4-4 and Appendix D, inhalation pathway 
risks are negligible. Therefore, please add to the last sentence in the 
“Rationale for Selection or Exclusion of Exposure Pathway” stating 
“however, this pathway is not considered further in the BHHRA because the 
inhalation pathway risks are negligible” to all receptors. 

177  Table 4-3 
Delete CF2 which is the conversion from hours to day for all scenarios since 
CF2 is not used in the intake calculation. 
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178  Table 4-3 
The intake equation for all dermal contact to surface water should be 
revised to dermally absorbed dose. 

179  Table 4-4 
On page 1 of 2, the row height for exposure frequency should be increased 
to show the rest of the rationale. 

180  Table 4-6 

a. A typographic error is noted for dermal-sediment contact value for 
aluminum. The “(a)” should be “(c)”. 

 

b. Add footnote “(c)” reference to the dermal-sediment contact value 
for antimony. 
 

c. The dermal-sediment contact values for DDD, DDE, aldrin, dieldrin, 
and heptachlor epoxide are not listed in RAGS Part E Exhibit 3-4 as 
noted in footnote “(c)”. Instead, these values are listed in the RSL 
table. Please revise the footnote accordingly. 

181  Table 4-7 

a. Increase the row height for the footnote to show the full formula. 
 

b. Include the definitions of “b” and “c” used in equations A-6 through 
A-8. 

182  Table 4-8 

Please revise the following, and thoroughly review the entire table: 
 

a. UCL for cobalt should be 7.56 and not 8. 
 

b. The frequency of detection for dieldrin should be 140:142 instead of 
141:143. 
 

c. The statistics for benzo(a)pyrene could not be reproduced. On page 
3-9 footnote, the high resolution data for PAHs were used in 
developing exposure point concentrations. Based on this, the 
maximum benzo(a)pyrene concentration will be 19 mg/kg. Please 
verify and confirm the correct data were used in the calculation. 

183  Table 4-13 

Please revise the following, and thoroughly review the entire table: 
 

a. The frequency of detection for copper should be 39:39 instead of 
34:34. 

 

b. The frequency of detection for dieldrin should be 31:33 instead of 
32:24. 
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184  Table 4-16 

Please revise the following: 
 

a. The frequency of detection of naphthalene in Table 4-16 (38:60) 
does not match the frequency of detection in Table 3-9 (36:60).  

 

b. The maximum concentration of naphthalene in Table 4-16 (0.33 
µg/L) does not match the concentration in Table 3-9 (0.069 µg/L). 

185  Tables 4-17 to 4-27 
The frequency of detection and minimum and maximum concentrations of 
mercury in Tables 4-17 to 4-27 do not match the values in Table 3-10. Please 
make the necessary changes.  

186  Table 4-17 Add subheading “SVOCs” to bis(2-ethylhexyl)phthalate. 

187  Table 4-24 

Revise the following and make necessary corrections: 
 

a. The minimum (0.03 J µg/L) and maximum (0.33 µg/L) concentrations 
of heptachlor epoxide in Table 4-24 does not match the 
concentration in Table 3-10 (0.0018 J µg/L and 0.0024 µg/L, 
respectively). 

 

b. The selected EPC values for 4,4’-DDD and heptachlor epoxide should 
be maximum concentration and not mean concentration. 

188  Table 5-1 
Similar to the Oral Cancer Slope Factor, the Chronic Oral Reference Dose for 
2,3,7,8-TCDD should be used for dioxin-like PCBs. 

189  Table 6-9 In the footnote, please change “10-6 to 10-4” to “10-4 to 10-6” 

190  Table 6-12 

Please change the following to be consistent with Table 6-2:  
 

a. the noncancer hazard to the sitewide CTE adult wader exposed to 
accessible surface sediment from 0.1 to 0.09  

 

b. the cumulative noncancer hazard to the sitewide CTE adult wader 
from 0.1 to 0.09  
 

c. the cumulative noncancer hazard to the sitewide CTE teen boater 
from 0.1 to 0.06  
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191  Table 6-14 
To revise the cumulative noncancer hazard to the sitewide CTE adolescent 
and adult angler from “1.0” to “1”. 

192  Tables 6-15 to 6-20 
To fix the table header and footnote to show the 10-6, 10-5, and 10-4 with the 
proper font superscript. 

193  Figure 4-1 

Inhalation of volatiles in outdoor air volatized from surface water and/or 
exposed mudflat sediment is shown as complete exposure pathway (marked 
with solid circle) for angler, swimmer, wader, boater, and worker. However, 
as mentioned on Page 4-4 and Appendix D, inhalation pathway risks are 
negligible. Therefore, please add a footnote stating “this pathway is not 
considered further in the BHHRA because inhalation pathway risks are 
negligible for all potential receptors.” 

194  Appendix G, Section 
1.0, Page 1 

The first paragraph should refer the reader to the section in the main text 

where lead was identified as a COPC in various media, or repeat the basis for 

the decision here.  A brief explanation for why lead was not a COPC in fish 

tissue should be added. 

195  Appendix G, Section 
1.0, Page 1 

The description of the lead assessment in the fourth paragraph needs 

revisions to indicate that the approach looks at a specific blood lead level 

and include more information of the lead models for adults and children.  

For example, the document should indicate:  The focus of the integrated 

exposure uptake biokinetic (IEUBK) model for lead in children is the 

prediction of blood lead concentrations in young children exposed to lead 

from several sources and by several routes. The model is a four-step process 

that mathematically and statistically links environmental lead exposure to 

blood lead concentrations for a population of children (0-84 months of age). 

Also, the text should clarify how the adolescent exposures were considered, 

i.e., which model was used for the adolescent. 

The text should also describe the goal for lead of 10 ug/dl. It should also 

mention that the CDC has updated their value to 5 ug/dl and that EPA is 

currently evaluating the updated value. 



44 
 

No. Page No. Specific Technical Comments 

196  
Appendix G, Section 
2.0, Page 2, 
Paragraph 2 

Fish should not be included in the second paragraph describing exposure 

areas to eliminate any confusion about the exposure media evaluated in this 

appendix. 

It is recommended that the presentation of the average lead concentration 

in the evaluated media be expanded to provide the minimum and maximum 

concentrations identified, to put the average concentrations in context. The 

average concentration for surface water should also be compared to the 

drinking water action level of 15 ug/l. 

197  
Appendix G, Section 
2.1, Page 2, 
Paragraph 2 

The text should not characterize the RME scenario as “worst-case,” nor label 

the CTE scenario as “more realistic”.  The first sentence of the second 

paragraph should be revised: “In general, the RME scenario is a high-end 

estimate of potential exposure while the CTE scenario uses exposure factors 

that are more indicative of the average.” 

198  Appendix G, Section 
3.2, Page 3 

Discussion of indoor air parameters should be eliminated since exposure to 

indoor air is not one of the pathways evaluated for the receptor scenarios 

considered in this lead assessment. 

199  Appendix G, Section 
3.3, Page 3 

The age range of “6 months to 6 years of age” for dietary lead intake in the 
second sentence seems to not match the age range presented on the figures 
on pages 7 and 8 (i.e., 12 months to 84 months). The age range in in the text 
refers to source data for the Food and Drug Administration’s (FDA) average 
ingestion rates of lead in diet, and “6 years” does in fact include the months 
up to the 7th birthday.  The FDA’s default dietary lead intake is 0.0055 
mg/day for 6-11 month olds and 0.0058 for 1 year olds as summarized in the 
IEUBK Guidance Manual (EPA 1994), page 2-31.  Both of the values for these 
age groups round to the 0.006 mg/day mentioned as the lower end of the 
range in Section 3.3.  
 

Thus the data in Section 3.3 and the figures on page 7 and 8 are actually 

consistent with each other.  To avoid confusion, the text in Section 3.3 could 

be changed from “6 months to 6 years of age” to “from the first birthday to 

the day before the 7th birthday”. 

200  Appendix G, Section 
3.3, Page 3 

The text in the third sentence should cite EPA 1994a as the basis for the 

assumed fractional uptake of lead. A reference for the crab ingestion rate of 

7 g/day needs to be provided in the final sentence of this section. 
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201  
Appendix G, Section 
3.4, Page 3, Equation 
1 

Using the formula in Equation 1 for time-weighted surface water 

concentrations, the drinking water lead concentrations for child swimmers 

and waders used in the IEUBK model cannot be confirmed based on the 

average surface water concentration of 4.9 µg/L and exposure times and 

exposure frequencies in Table G-2. The text requires clarification to explain 

the values used. 

202  Appendix G, Section 
4, Page 4, Equation 2 

The equations presented in this section are correct; however, Pbsed is not 

used in Equation 2 and should be removed from the list below Equation 2. 

203  Appendix G, Section 
4.0 

The title for this section should include adolescents as well as adults.  The 

text should also state that the adult lead model was applied to adolescents 

consistent with EPA guidance 

(http://www.epa.gov/superfund/lead/almfaq.htm#input). 

204  Appendix G, Section 
6.0, page 8 

The discussion of the blood lead models should note uncertainties in 

applying the adult model to adolescent receptors 

(http://www.epa.gov/superfund/lead/almfaq.htm#input). 

205  Appendix G, Section 
6.0, Pages 8 

The uncertainty section of the text should also indicate the new CDC value 

of 5 ug/dl that EPA is currently evaluating. 

206  Appendix G, Table G-
1 

The table indicates a maximum concentration of 2,050 mg/kg in RM 9 to 12. 

The information should be included in the uncertainty section as a potential 

outlier. 

Also, the footnotes in the table should be corrected. The table includes 

footnotes a, b, c, and d. However, only footnotes a and b are defined below 

the table. 

207  Appendix H 

a. The diet fraction (0.25) was not applied to benzo(a)pyrene in the 
cancer risk calculation for mixed fish diet. Please revise accordingly. 
  

b. The ADAF should be applied to children younger than 16 years, 
consistent with the cancer guidelines supplemental guidance (EPA 
2005). 

 

c. The RfD for TCDD should be used for PCB-TEQ non-cancer health 
hazard calculations. 
 

d. For all tables, total non-cancer health hazard excluding total PCBs is 
stated as “NA”. This is incorrect since other COPCs have non-cancer 
hazard quotient listed. Please revise accordingly. 
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208  Appendix I 

A footnote should be added to all tables that the table presents risk drivers 
only (i.e., COPCs with individual carcinogenic risk greater than 10-6 and non-
carcinogenic hazard quotient greater than 1) and cumulative risks, 
cumulative hazards, and target organ HIs may be less than shown in Table 7 
series (Appendix H) and Table 9 series (Appendix I). 
 

209  Appendix L, General 

Appendix L should be reviewed in full and the approach for deriving 
background concentrations made consistent with that being finalized for the 
BERA, as appropriate. The background dataset selected should ultimately be 
a subset of that used in the BERA. Some of the remaining comments on this 
Appendix may be superseded by the final approach being developed for the 
BERA.  

210  Appendix L, General 

The text notes that only surface sediment data from within 1.4 miles of 
Dundee Dam are selected to represent background for this project (Dundee 
Dam to Interstate 80), even though sediment data further upstream (~ 13 
locations for SQT purposes) were also collected. All project-specific surface 
sediment chemistry data collected from Upper Passaic River locations 
should be evaluated for incorporation into the background dataset.   

211  
Appendix L, Page 1-1, 
Section 1.0, First 
Paragraph 

a. The 2nd sentence implies that all of the sources listed in the 1st sentence 
are background sources, but they are not, in accordance with EPA’s 
background guidance.  Therefore, the word “background” in front of 
“sources” in the 2nd sentence should be deleted. 
 

b. The 3rd sentence conflicts with the definition of background in EPA 
guidance that is quoted in the 2nd paragraph of this section and it is not 
accurate. The sampling that CPG did would capture both anthropogenic 
and natural background – it was not designed to distinguish between 
the two, even in a highly urbanized environment. The 3rd sentence 
should be deleted and replaced with the definition of background in 
EPA’s background guidance (i.e., move the definition from the 2nd 
paragraph to the 1st paragraph). 

212  

Appendix L, Page 2-1, 
Section 2.1, Second 
Paragraph, Third 
sentence 

“Although some locations may appear at depths too deep for regular human 
access, given the potential change in water depths over time, it was 
conservatively assumed that all locations are potentially accessible.” How is 
this a conservative assumption? Why is this assumption made here when it 
was not for the LPRSA data?  
 
The use of background sediment samples from depths greater than those 
used in the LPRSA requires justification and may not be appropriate. 

213  

Appendix L, Page 2-3, 
Section 2.4, Second 
paragraph, First 
sentence 

“Background values were defined per COC…as the maximum detected 
concentration in a given data set excluding any outlier concentrations.”  
Guidance regarding the treatment of background data emphasizes 
comparison of the mean concentration in background to the mean 
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concentration in potentially impacted areas (EPA 2002, page 3-1).  In 
addition, for risk assessment purposes, EPCs are derived using the 95% UCL 
of the arithmetic mean rather than the maximum detected concentration.  
Additional statistics about background data are provided later in this 
appendix, so it is not clear why background is defined as the maximum 
concentration here. 

214  

Appendix L, Page 2-3, 
Section 2.4, Second 
paragraph, Second 
sentence 

The text states that outliers were identified as the 75th percentile plus three 
times the interquartile range of the data distribution based on log-
transformed concentrations. However, EPA’s Data Quality Assessment 
guidance (EPA QA/G-9S, Box 2-13, Section 2.3.3) regarding outliers should 
be followed. The guidance recommends the use of a multiplier of 1.5. 

215  Appendix L, Page 3-1 

The figures in Appendix L provide part of a preliminary data analysis, as 
called for in EPA’s Guidance for Comparing Background and Chemical 
Concentrations in Soil for CERCLA Sites (September 2002, Chapter 
4).  However, the report should also provide some interpretation of the 
figures in the text, rather than just present them. 

216  

Appendix L, Page 3-1, 
Section 3.0, First 
paragraph, Fourth 
sentence 

“The majority of background values were identified as the maximum 
detected concentration of each data set.” See previous comment regarding 
this issue on page 2-3. 

217  
Appendix L, Page 3-1, 
Section 3.1, Third 
sentence 

“Mean and upper-bound exposure point concentrations (EPCs) were 
calculated…” Exposure point concentrations are typically based on the 95% 
UCL of the arithmetic mean (considered a conservative estimate of the true 
mean), rather than a simple mean from the data set or an upper-bound 
value. 

218  Appendix L, Page 3-2, 
First sentence 

“The EPCs…are presented in Tables L-12 through L-16.”  These tables 
present several summary statistics for the data but do not identify which 
were used as the EPCs in the risk evaluation.  This must be clarified.  This 
comment also pertains to statements about Tables L-20 and L-21 later in the 
paragraph. 

219  

Appendix L, Page 3-2, 
Final paragraph, and 
Tables L-22 through 
L-25 

The phrase “(mean and upper-bound)” should be removed from the first 
sentence in this paragraph. Tables L-22 through L-25 should be revised: as 
noted in earlier comments, the “mean” scenario should be removed, and 
the “upper-bound” scenario should be correctly labeled as the RME 
scenario.  

220  Appendix L, Tables L-
22 through L-25 

A footnote (Footnote f) on these tables gives some information about the 
risk estimates: “All risks calculated using RME assumptions; only EPC 
differs.” However, there is still no explanation in this appendix about what 
specific statistics were used for the EPCs. The only statistic that should be 
used as the EPC is the 95% UCL of the arithmetic mean (or the maximum 
detected concentration if the 95% UCL exceeds the maximum). 
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As noted above, the “mean” scenario should be removed and the “upper-
bound” scenario should be correctly labeled as the RME scenario. Footnote f 
should be revised to “All risks calculated using RME assumptions”.  
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NOAEL  no-observed-adverse-effect level 
NOAELADJ  NOAEL adjusted to continuous exposure duration 
NOAELHEC  NOAEL adjusted for dosimetric differences across species to a human 
NOEL   no-observed-effect level 
OSF   oral slope factor 
p-IUR   provisional inhalation unit risk 
p-OSF   provisional oral slope factor 
p-RfC   provisional inhalation reference concentration 
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PROVISIONAL PEER-REVIEWED TOXICITY VALUES FOR COMPLEX MIXTURES 
OF ALIPHATIC AND AROMATIC HYDROCARBONS (CASRN Various) 

 
 

Executive Summary 
 This Provisional Peer-Reviewed Toxicity Value (PPRTV) document supports a 
fraction-based approach to risk assessment for complex mixtures of aliphatic and aromatic 
hydrocarbons.  The approach takes into account previous efforts, most notably those of the 
Massachusetts Department of Environmental Protection (MADEP) and the Total Petroleum 
Hydrocarbon Criteria Working Group (TPHCWG).  These organizations use a fraction-based 
approach that defines petroleum hydrocarbon fractions on the basis of expected transport in the 
environment and analytical methods that may be applied to identify and quantify petroleum 
hydrocarbon environmental contamination.  Toxicity values are selected or derived and used as 
surrogates to represent the toxicity of these fractions; then, health risk information for the 
complex mixture is developed using chemical mixture risk assessment methods where 
dose-addition or response-addition is assumed across or within the fractions, as appropriate.  For 
similar use by U.S. EPA, this PPRTV document presents toxicity values for aliphatic and 
aromatic hydrocarbon fractions—including subchronic and chronic reference doses (RfDs) and 
reference concentrations (RfCs), cancer weight-of-evidence (WOE) assessments, oral slope 
factors (OSF) and inhalation unit risks (IUR).  These values have been obtained from the U.S. 
Environmental Protection Agency’s (EPA) Integrated Risk Information System (IRIS) (U.S. 
EPA, 2009o), U.S. EPA Health Effects Assessment Summary Table (HEAST) (U.S. EPA, 1997), 
and existing PPRTVs, or were derived using updated U.S. EPA methods to provide new 
provisional assessments (U.S. EPA, 2009a-i) when needed and supported by the data. 
 
 In the U.S. EPA’s approach, the potential health risk of each of the six aliphatic or 
aromatic hydrocarbon fractions is represented in one of three ways:  

1) Surrogate Method:  the toxicity value for a surrogate (similar) aliphatic or aromatic 
hydrocarbon mixture or compound is integrated with the exposure data for the entire 
mass of the fraction; 

2) Component Method:  the toxicity values for well-studied individual chemicals that make 
up a large portion of the fraction are combined with their respective exposure estimates 
using a components-based method under an assumption of dose- or response-addition; or  

3) Hybrid Method:  a combination of 1) and 2) above is used for the same fraction and the 
results are combined under an assumption of dose- or response-addition.   

 
Table 1 summarizes the U.S. EPA approach and illustrates how these three methods are 

applied to the six hydrocarbon fractions.  In the first column of Table 1, the hydrocarbon 
mixtures are first classified into Aliphatics and Aromatics; each of these two major fractions is 
further separated into low-, medium-, and high-carbon range fractions in the second column.  
The fractions are defined by the number of carbon atoms (C) in the compounds of the fraction 
and, also, by the compounds’ equivalent carbon (EC) number index, which is related to their 
transport in the environment.  The surrogate chemicals or mixtures selected to represent the 
toxicity of these fractions are shown in the third column. The components method may involve 
all of the compounds in the fraction, as is done for the low-carbon-range aromatics, or may 
involve only the compounds known to have certain toxicological properties, as is done for the 
carcinogenicity of the high-carbon-range aromatics.  A combination of surrogate and component 
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methods may be used for the mid-carbon-range aromatics, if naphthalene and 
2-methylnaphthalene are evaluated as target analytes, as occurs in Massachusetts (MADEP, 
2003).  The remaining columns of Table 1 show the availability of noncancer and cancer toxicity 
values for use in this approach and, when available, indicates which table in this PPRTV 
document contains that information.   
 

Table 1.  Aliphatic and Aromatic Fractionation and the Availability of Toxicity Values in 
this PPRTV Document for Surrogate Chemicals or Mixtures 

Primary 
Fractions 

Secondary 
Fractions 

Surrogates and/or 
Components 

Oral 
Toxicity 
Value(s) 

Inhalation 
Toxicty 
Value(s) 

Cancer Oral 
Slope Factor 

or RPF 

Cancer 
Inhalation 
Unit Risk 

Low carbon 
range (C5–C8; 
EC5–EC8) 

Commercial hexane  
or n-hexane (surrogates) 

 
Table 7 

 
Table 8 

 
No Value 

 
Table 9 

Medium carbon 
range (C9–C18; 
EC > 8–EC16) 

Mid range aliphatic 
hydrocarbon streams 
(surrogate) 

 
Table 7 

 
Table 8 

 
No Value 

 
Table 9 

Aliphatics 

High carbon 
range (C19–C32; 
EC > 16–EC35) 

White mineral oil 
(surrogate) 

 
Table 7 

 
No Value(s) 

 
No Value 

 
No Value 

Low carbon 
range (C6–C8; 
EC6–EC < 9) 

Benzene, ethylbenzene, 
xylenes, and toluene 
(components) 

 
Table 7 

 
Table 8 

 
Table 9 

 
Table 9 

Medium carbon 
range (C9–C16; 
EC9–EC < 22) 

High-flash aromatic 
naphtha (surrogate); 
naphthalene and 
2-methylnaphthalene 
(components) 

 
Table 7 

 
Table 8 

 
No Value 

 
No Value 

Aromatics 

High carbon 
range (C17–C32; 
EC22–EC35) 

Fluoranthene (surrogate); 
benzo[a]pyrene and six 
other Group B2 PAHs 
(components) 

 
Table 7 

 
No Value(s) 

 
Table 9 

 
No Value 

 
To estimate total health risk or hazard for the entire hydrocarbon mixture, the estimates 

for all six of the aromatic and aliphatic fractions are summed using an appropriate additivity 
method.   Figures 1 and 2 provide a graphic illustration of how cancer and noncancer risk 
assessments are carried out, respectively.  The illustrated noncancer assessment (Figure 2) is 
performed at a screening level, consistent with Superfund practice and guidance (1989).  Use of 
surrogate mixture data and component-based methods is consistent with the U.S. EPA’s 
supplemental mixtures guidance (U.S. EPA, 2000).  The application of appropriate additivity 
methods for mixture components, also consistent with U.S. EPA (1986, 1989, 1993, 2000) 
mixtures guidance and methodology, is recommended to estimate the potential total risk within 
and across fractions.  These methods include the hazard index (HI) for noncarcinogenic effects, 
the relative potency factor (RPF) method for the carcinogenic effects of the high carbon range 
aromatic fraction, and response addition for carcinogenic effects.  By applying additivity 
concepts to the risk evaluation of these complex mixtures, the U.S. EPA is applying a 
straightforward approach that incorporates a number of simplifying assumptions.  Because 
assumptions for complex chemical mixtures are often difficult to substantiate, this U.S. EPA 
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approach can be considered as a default approach that can be used to evaluate potential health 
risks from exposures to aliphatic and aromatic hydrocarbon mixtures when whole mixture 
toxicity data for a specific site are not available.   
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Figure 2.  Fraction-based Noncancer Risk Assessment for Complex Mixtures of Aliphatic 

and Aromatic Hydrocarbons 
 
aFor inhalation, use commercial hexane, if n-hexane present at ≤53% of fraction 
bFor inhalation, use n-hexane, if present at >53% of fraction 
 
Where:  
 HIm  = Screening Hazard Index for the Whole Mixture  
 HI i =  Hazard Index Calculated for the ith Fraction 

 Ei =  Daily Oral or Inhalation Intake of the ith Chemical or Fraction (mg/kg-day or mg/m3, 
respectively) 

 RfV =  Reference Value: Oral Reference Dose or Inhalation Reference Concentration (RfC) 
(mg/kg-day or mg/m3, respectively) 

 AHS  =  Aliphatic Hydrocarbon Streams  
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Finally, when evaluating risk through the application of these additivity methods, the 
U.S. EPA suggests that risk assessors carefully identify the underlying assumptions of the risk 
estimate and describe the sources of support for these.  The U.S. EPA also suggests that risk 
assessors carefully identify sources of uncertainty in their estimates.  For the hydrocarbon 
fractions these assumptions include: the surrogate mixture or component(s) represent the toxicity 
of the entire fraction; independence of toxic action exists when adding carcinogenic risks within 
and across fractions under response addition; there is common toxicity within and across 
fractions for dose-addition-based methods (i.e., HI, RPF); and, synergistic or potentiating 
toxicological interactions among chemicals are not likely to happen at low environmental 
contamination levels.  An important source of uncertainty is the quality of the underlying toxicity 
data used to develop either a provisional or screening RfD or a provisional or screening cancer 
slope factor.  To convey the difference in quality in the mixture risk assessment, the U.S. EPA 
suggests the risk assessors identify the percentage of the estimated risk or of the hazard index 
that is associated with screening toxicity estimates (i.e., screening cancer slope factors or 
screening RfDs) and the percentage based on provisional estimates (i.e., provisional cancer slope 
factors or provisional RfDs).  Such examinations of mixture risk estimates are consistent with 
mixture risk assessment practices (U.S. EPA, 2000; Rice et al., 2005). 

 
Background 
 On December 5, 2003, the U.S. Environmental Protection Agency's (U.S. EPA) Office of 
Superfund Remediation and Technology Innovation (OSRTI) revised its hierarchy of human 
health toxicity values for Superfund risk assessments, establishing the following three tiers as the 
new hierarchy: 
 

1) U.S. EPA's Integrated Risk Information System (IRIS). 
 2) Provisional Peer-Reviewed Toxicity Values (PPRTVs) used in U.S. EPA's Superfund 

Program. 
 3) Other (peer-reviewed) toxicity values, including 

< Minimal Risk Levels produced by the Agency for Toxic Substances and Disease 
Registry (ATSDR), 

< California Environmental Protection Agency (CalEPA) values, and 
< EPA Health Effects Assessment Summary Table (HEAST) values. 
 

 A PPRTV is defined as a toxicity value derived for use in the Superfund Program when 
such a value is not available in U.S. EPA's IRIS.  PPRTVs are developed according to a Standard 
Operating Procedure (SOP) and are derived after a review of the relevant scientific literature 
using the same methods, sources of data, and Agency guidance for value derivation generally 
used by the U.S. EPA IRIS Program.  All provisional toxicity values receive internal review by 
two U.S. EPA scientists and external peer review by three independently selected scientific 
experts.  PPRTVs differ from IRIS values in that PPRTVs do not receive the multiprogram 
consensus review provided for IRIS values.  This is because IRIS values are generally intended 
to be used in all U.S. EPA programs, while PPRTVs are developed specifically for the Superfund 
Program. 
 
 Because new information becomes available and scientific methods improve over time, 
PPRTVs are reviewed on a 5-year basis and updated into the active database.  Once an IRIS 
value for a specific chemical becomes available for Agency review, the analogous PPRTV for 
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that same chemical is retired.  It should also be noted that some PPRTV documents conclude that 
a PPRTV cannot be derived based on inadequate data. 
 
Disclaimers 
 Users of this document should first check to see if any IRIS values exist for the chemical 
of concern before proceeding to use a PPRTV.  If no IRIS value is available, staff in the regional 
Superfund and Resource Conservation and Recovery Act (RCRA) program offices are advised to 
carefully review the information provided in this document to ensure that the PPRTVs used are 
appropriate for the types of exposures and circumstances at the Superfund site or RCRA facility 
in question.  PPRTVs are periodically updated; therefore, users should ensure that the values 
contained in the PPRTV are current at the time of use.  
 
 It is important to remember that a provisional value alone tells very little about the 
adverse effects of a chemical or the quality of evidence on which the value is based.  Therefore, 
users are strongly encouraged to read the entire PPRTV document and understand the strengths 
and limitations of the derived provisional values.  PPRTVs are developed by the U.S. EPA 
Office of Research and Development’s National Center for Environmental Assessment, 
Superfund Health Risk Technical Support Center for OSRTI.  Other U.S. EPA programs or 
external parties who may choose of their own initiative to use these PPRTVs are advised that 
Superfund resources will not generally be used to respond to challenges of PPRTVs used in a 
context outside of the Superfund Program. 
Questions Regarding PPRTVs 
 Questions regarding the contents of the PPRTVs and their appropriate use (e.g., on 
chemicals not covered, or whether chemicals have pending IRIS toxicity values) may be directed 
to the U.S. EPA Office of Research and Development’s National Center for Environmental 
Assessment, Superfund Health Risk Technical Support Center (513-569-7300), or OSRTI. 
 
 

INTRODUCTION 
 
 

Background 
 Contamination of the environment by aliphatic and aromatic hydrocarbons is widespread.  
The initial contaminating materials range from crude oil to a wide variety of fuels and lubricating 
oils.  These hydrocarbon products are complex mixtures containing hundreds to thousands of 
hydrocarbon compounds—including aliphatic compounds (straight-chain, branched-chain, and 
cyclic alkanes and alkenes) and aromatic compounds (benzene and alkyl benzenes, polycyclic 
aromatic hydrocarbons [PAHs]).  In addition, some of these products contain nonhydrocarbon 
additives or contaminants. 
 
 Once released to the environment, the composition of a hydrocarbon product will change 
due to weathering (i.e., differential fate and transport of its components).  Partitioning of the 
mixture will occur, such that the more soluble and/or volatile compounds will migrate to other 
locations and environmental media, leaving the relatively nonmobile components (the weathered 
product) at the original location.  Thus, the actual aliphatic and aromatic hydrocarbon mixture to 
which a receptor population is exposed will vary with location, time, and environmental medium. 
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 The assessment of human health risks posed by hydrocarbon-contaminated sites has 
involved analysis for “total petroleum hydrocarbons” (TPH).  TPH is a loosely defined aggregate 
that depends on the method of analysis as well as the contaminating material; it represents the 
total mass of hydrocarbons without identifying individual compounds.  As TPH is not a 
consistent entity, the assessment of health effects and development of toxicity criteria such as 
oral reference doses (RfDs) and slope factors for the complex mixture as a whole are 
problematic. 
 
 Some toxicity data are available for whole, unweathered hydrocarbon products (e.g., as 
reviewed by ATSDR [1995] and IARC [2008a]).  However, there are limitations to using the 
whole product data due to composition variability caused by differences in the crude oils from 
which hydrocarbon products are refined, differences in the refining processes itself, and 
differences in formulations of the final products.  In addition, the identity of the released material 
may not be known, or more than one product may have been released.  Toxicity data for whole 
hydrocarbon products that are relatively heterogeneous are not necessarily applicable to the 
weathered materials or transport fractions to which exposure actually occurs. 
 
 The number of individually identified hydrocarbon components of various 
petroleum-derived fuels and crude oil has been estimated at approximately 250 by the Total 
Petroleum Hydrocarbon Criteria Working Group (TPHCWG, 1997b, 1999; Weisman, 1998).  At 
the time, toxicity data were available for about 95 of the identified compounds, but only about 25 
were found by the TPHCWG (1997b) to have U.S. EPA toxicity values or sufficient data to 
develop toxicity criteria.  Thus, any attempt to assess the health effects of TPH from the 
individual hydrocarbon components is impractical because many of the known components lack 
appropriate toxicity data and criteria.  In addition, the cost of analyzing individually for all 
known TPH constituents would be prohibitive. 
 
 In recognition of the impact of weathering, the inapplicability of whole product toxicity 
data to many contamination scenarios, the impracticality of chemically analyzing each 
constituent separately, and the need for risk-based assessment of hydrocarbons, an approach has 
been developed to assess aliphatic and aromatic hydrocarbons on the basis of fractions with 
similar physical and chemical properties.  The advantages of this approach are that these 
fractions can be defined analytically and that constituents of a fraction have similar 
environmental transport properties.  This type of approach appears to have been initiated by the 
Massachusetts Department of Environmental Protection (MADEP) to assess TPH, and it has 
served as the starting point for the TPHCWG.  These two groups continued to evolve their 
approaches somewhat independently.  Key publications and technical reports describing the 
MADEP approach include Hutcheson et al. (1996) and MADEP (1994, 1996, 1997, 2001, 2002, 
2003, 2008).  Key publications describing the TPHCWG approach are TPHCWG (1997a, b, 
1998a, b, 1999), Twerdok (1999) and Weisman (1998).  The following sections describe the 
U.S. EPA Approach.  Appendix A contains related discussions on the existing approaches 
established or adopted by MADEP, TPHCWG, the American Society for Testing and Materials 
(ASTM), and the Agency for Toxic Substances and Disease Registry (ATSDR). 
 
U.S. EPA Approach: An Overview 
 At the outset, it is important to emphasize that the present U.S. EPA approach represents 
expert judgment for the purpose of establishing toxicity values, including PPRTVs, and a risk 
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assessment method for evaluating complex mixtures of aliphatic and aromatic hydrocarbons.  As 
further scientific advancements are made on the toxicology and chemical mixture risk 
assessment methodologies, it is anticipated that these toxicity values and this U.S. EPA approach 
will be revisited periodically and appropriate adjustments will be made. 
 
 A fractional approach, similar to those advanced by the MADEP and TPHCWG (see 
separate discussions in Appendix A), is adopted by the U.S. EPA in this PPRTV document.  In 
doing so, some modifications have been incorporated.  The present PPRTV document is the 
principal document outlining the approach, the methodology, and the definition of fractions, 
selection of surrogates or components, and derivation/selection of toxicity values.  In addition, 
there are nine accompanying PPRTV documents for n-hexane, benzene, toluene, ethylbenzene, 
xylenes, commercial or practical grade hexane, midrange aliphatic hydrocarbon streams, white 
mineral oil, and high-flash aromatic naphtha (U.S. EPA, 2009a-i).  These are surrogate chemicals 
or mixtures selected for the six fractions (see Table 1 and discussion in following paragraphs), 
and for which complete toxicity and carcinogenicity assessments were not available from IRIS 
(U.S. EPA, 2009o) or existing PPRTVs.  
 
 Thus, collectively, this PPRTV document plus the nine additional PPRTV documents 
constitute the entire PPRTV effort undertaken by the U.S. EPA specifically for complex 
mixtures of aliphatic and aromatic hydrocarbons.  As shown in Table 1, prior to defining 
“fractions,” the components are first classified into Aliphatics and Aromatics; each of these two 
major fractions is further separated into low-, medium-, and high-carbon range fractions.  
Surrogate chemicals or mixtures are then selected (see section below on method for surrogate 
compound or mixture selection) from the available toxicity data for each of these fractions.  In 
the U.S. EPA’s approach, the potential health risk of each of the six aliphatic or aromatic 
hydrocarbon fractions is represented in one of three ways:  

1) Surrogate Method:  the toxicity value for a surrogate (similar) aliphatic or aromatic 
hydrocarbon mixture or compound is integrated with the exposure data for the entire 
mass of the fraction; 

2) Component Method:  the toxicity values for well-studied individual chemicals that make 
up a large portion of the fraction are combined with their respective exposure estimates 
using a components-based method under an assumption of dose- or response-addition; or  

3) Hybrid Method:  a combination of 1) and 2) above is used for the same fraction and the 
results are combined under an assumption of dose- or response-addition.   

The fractionation scheme described above is consistent with the analytical chemistry performed 
on the field samples in the laboratory (Hutcheson et al., 1996).  Thus, in field offices of the 
U.S. EPA, it is anticipated that analytical information in conjunction with the “fraction 
approach” described herein are to be used for risk assessment of complex mixtures of aliphatic 
and aromatic hydrocarbons on a specific site.  In those fractions where components were 
isolated, these components may be evaluated individually according to a component method 
(U.S. EPA, 2000).  The components either represent that whole fraction (e.g., aromatic low 
carbon range) or are indicators for the carcinogenicity of that fraction (e.g., aromatic high carbon 
range).  
 
 The rationale for U.S. EPA’s adoption of the fractional approach developed by the 
MADEP and TPHCWG is based on several factors.  First, the development of the “fraction 
approach” by MADEP and TPHCWG represents the collective wisdom and scientific consensus 
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of numerous scientists involved from governmental agencies, professional organizations, 
academia, and industry.  Second, risk assessment of a chemical mixture, particularly one that is 
changing due to weathering, is a very difficult and complex issue.  The “fraction approach” 
coupled with analytical information on complex mixtures of aliphatic and aromatic hydrocarbons 
from a given hazardous waste site, represents a reasonable, flexible, and best available 
methodology for risk assessment.  Third, U.S. EPA scientists have employed computational 
chemistry and statistical methods to assess the fractionation scheme and found supporting 
evidence for selecting the fractions in this report.  

 
Risk assessment for complex mixtures of aliphatic and aromatic hydrocarbons, using the 

fraction approach, is consistent with U.S. EPA mixtures guidelines and supplemental guidance 
(U.S. EPA, 1986, 2000) and with specific guidance for Superfund (e.g., U.S. EPA, 1989).  The 
basic approach treats fractions as components of the complex mixture and uses additivity 
methods within and across fractions to conduct the risk assessment.  Thus, the risk of exposure to 
a fraction, or several fractions at any given time is the sum of the risks within and across 
fractions.   
 

The U.S. EPA (2000) recommends use of dose-addition methods (HI or RPFs) for 
characterization of potential risk from exposure to a mixture of chemicals that are toxicologically 
similar1.  Response addition is recommended for mixture components that act on different 
systems or produce effects that do not influence each other, and, thus, can be assumed to act 
independently.  Summaries of these methods are provided below.  For further guidance, details, 
and discussion, see U.S. EPA (2000) and the other references cited below.   
 
Hazard Index (HI) (U.S. EPA, 2000) 

• Assumes a common mode of action and similarly shaped dose-response curves across the 
components.  The common mode of action assumption can be based on the same target 
organ or similar effect. 

• Component exposures (oral intakes or inhalation concentrations) are scaled by a measure 
of relative potency—typically the RfD for oral doses and the RfC for inhalation exposure. 

• The scaled intakes or concentrations are then summed to provide an indicator of risk from 
exposure to the mixture. 

• Exposures should be relatively low so that interaction effects are not expected. 
• Used extensively as an indicator of potential noncancer health risk.  Method is commonly 

used in Superfund site assessments (U.S. EPA, 1989), for which a screening approach is 
generally used to estimate the HI for all chemicals with pertinent exposure data and 
toxicity values, regardless of mode of action or target organ.  If the resulting HI is greater 
than unity, additional procedures, including estimating HIs on a subset of components 
that have a similar mode of action or target organ may be used to further assess the 
potential hazard (U.S. EPA, 1989, 2000).   

                                                 
1U.S. EPA (2000) defines “similar components” as single chemicals that cause the same biologic activity or are 
expected to cause a type of biologic activity based on chemical structure.  Evidence of similarity may include 
similarly shaped dose-response curves, or parallel log dose-probit response curves for quantal data on the number of 
animals (people) responding, and the same mechanism of action or toxic endpoint.  These components may also be 
expected to have comparable characteristics for fate, transport, physiologic processes, and toxicity.    
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Relative Potency Factors (RPFs) (U.S. EPA, 2000) 
• Assumes a common mode of action or similar toxicity and similarly shaped 

dose-response curves across the components at least in exposure levels of interest to the 
risk assessment.  The common mode of action assumption can be met by toxicological 
similarity but for specific conditions (endpoint, route, duration). 

• Used when toxicity data are incomplete for some components. 
• Component exposures (oral intakes or inhalation concentrations) are scaled relative to the 

potency of an index chemical (typically the best-studied component). 
• Scaled intakes or concentrations are then summed, and the dose-response curve of the 

index chemical is used to generate a response (risk) estimate for the mixture. 
• Used for carcinogenic PAHs (U.S. EPA, 1993). 

 
Response Addition (U.S. EPA, 2000) 

• Assumes toxicological independence of action and is calculated using the law of 
statistical independence. 

• Risk of an effect is estimated for each component using its dose-response curve (in 
percent responding) at the component’s exposure (oral intake or inhalation 
concentration). 

• Risks are summed (simple sum for small number of chemicals or using the independence 
formula for large number of chemicals) to yield a risk estimate for the mixture. 

• Exposures should be relatively low so that interaction effects are not expected. 
• Used extensively for cancer risk characterization.  Used in Superfund site assessments 

(U.S. EPA, 1989). 
 
The overall risk of exposure to complex mixtures of aliphatic and aromatic hydrocarbons 

is the sum of the risks or HI’s from all fractions to which a population is exposed, as shown in 
Figures 1 and 2, respectively, and discussed in the following paragraphs.  The quantitative 
exposure information for these individual chemicals or fractions/subfractions is based on 
analytical data from the hazardous waste sites.  For the sake of completeness, Figures 1 and 2 
show a summation across all six fractions, but, depending on the source of the mixture and 
weathering and transport, exposure may be limited to only one or a few fractions.  Each of the 
six fractions is represented by (1) an individual surrogate chemical; (2) a surrogate mixture; 
and/or (3) actual components (e.g., aromatic low carbon range, see Table 1).  In the case of (1) 
and (2), the surrogate chemical or mixture is the entity that meets criteria for similarity with the 
fraction or its components (as discussed later in this PPRTV), and for which there is sufficient 
information for derivation of toxicity values.  In one instance (i.e., mid carbon range aromatic 
fraction, see Table 1), a surrogate mixture is selected to represent the remainder of the fraction 
after the components with different and more potent toxicities (i.e., naphthalene and 2-
methylnaphthalene) are assessed individually.  Figures 1 and 2 provide a graphic illustration of 
how cancer and noncancer risk assessments are carried out, respectively.  The illustrated 
noncancer assessment (Figure 2) is performed at a screening level, consistent with Superfund 
practice and guidance (1989).   
  

By applying additivity concepts to the risk evaluation of these complex mixtures, the 
U.S. EPA is applying a straightforward approach that incorporates a number of simplifying 
assumptions.  Because assumptions for complex chemical mixtures are often difficult to 
substantiate, this U.S. EPA approach can be considered as a default approach that can be used to 
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evaluate potential health risks from exposures to aliphatic and aromatic hydrocarbon mixtures 
when whole mixture toxicity data for a specific site are not available.  These assumptions 
include: the surrogate mixture or component(s) represent the toxicity of the entire fraction; 
independence of toxic action exists when adding carcinogenic risks within and across fractions 
under response addition; there is common toxicity within and across fractions for 
dose-addition-based methods (i.e., HI, RPF); and, synergistic or potentiating toxicological 
interactions among chemicals are not likely to happen at low environmental contamination 
levels.  Discussions are presented in the next section of this document regarding how well each 
of the surrogate mixtures or component(s) represents the toxicity of its associated fraction; 
information from these discussions can be used in a risk characterization.  Because the 
composition of hydrocarbon mixtures is complex and varies with time-dependent weathering and 
transport changes, it will be difficult to provide evidence that the other three assumptions 
mentioned here are being met for every exposure scenario.  For cancer risk estimation, response 
addition (for most chemicals) and RPFs (for PAHS) are well-established chemical mixture 
methods.  Response addition has been identified as a default method for evaluating carcinogenic 
risk for mixtures, assuming independence of toxic action, whose result is interpreted as the risk 
of any cancer regardless of tumor site (U.S. EPA, 1989, 2000).  The RPF method, based on an 
assumption of dose-addition, has long been used by U.S. EPA to evaluate seven PAHs for 
carcinogenicity (U.S. EPA, 1993); B[a]P has been used as the surrogate to represent the 
carcinogenicity of the other PAHs.  These methods, shown in Figure 1, are recommended in this 
document and may be used as defaults within the fraction approach to evaluate potential cancer 
risks.  Application of the HI to the fractions, as shown in Figure 1 may be performed at a 
screening level, consistent with Superfund practice and guidance (U.S. EPA, 1989).  Although 
exposures to the surrogate mixtures and components that represent the fractions may produce 
different toxic effects, it may be argued that a screening level HI is appropriate because it is 
unknown whether the effects caused by other compounds in the fractions may indeed cause 
similar toxicity across fractions.  Finally, when two or more chemicals at a site are identified as 
having high exposure concentrations, the toxicology literature should be consulted for evidence 
of toxicological interactions among these chemicals.  If synergism is found for these chemicals, 
then this should be called out in the risk characterization along with the quantitative risk or 
hazard estimates.  In general, these four assumptions should be evaluated and verified whenever 
possible and the results articulated as part of the final risk characterization.   
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Figure 1.  Fraction-based Cancer Risk Assessment for Complex Mixtures of Aliphatic and 

Aromatic Hydrocarbons 
 
Where:  
 Rm  =  Risk posed by the mixture 
 Ri  =  Risk function associated with the ith fraction 

Dosei  =  Oral Exposure Dose or Inhalation Exposure Concentration for the ith fraction (mg/kg-day 
or mg/m3, respectively) 

CSFi  =  Cancer Slope Factor (OSF) or Inhalation Unit Risk (IUR) of surrogate chemical or 
components in (mg/kg-day)-1 or (µg/m3)-1, respectively 

Com-hexane  =  commercial hexane 
 AHS  =  Aliphatic Hydrocarbon Streams  
 RPFi  =  Relative Potency Factor for the ith PAH 
 BaP  =  Benzo(a)pyrene  
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 In addition to describing the underlying assumptions when evaluating risks posed by 
hydrocarbon mixtures, risk assessors also will consider sources of uncertainty in the assessment.  
One source of uncertainty pertains to the quality of the data underlying toxicity values.  
Differences or perceived differences in the quality of the underlying data led the U.S. EPA to 
categorize some hydrocarbon RfDs and cancer slope factors as provisional values, while others 
with less information or lower quality information were categorized as screening values, which 
appear in appendices of the PPRTVs.  For example, in some cases, U.S. EPA could not 
determine whether the relevant toxicity data had undergone independent, external, scientific peer 
review; in these cases, a screening RfD or screening cancer slope factor was developed (see 
Table 1).  To convey this difference in the quality of the data used in the mixture risk assessment, 
the U.S. EPA suggests that risk assessors identify the percentage of the estimated risk or of the 
hazard index that is associated with screening toxicity estimates (i.e., screening cancer slope 
factors or screening RfDs) and the percentage based on provisional estimates (i.e., provisional 
cancer slope factors or provisional RfDs).  It is likely that there will be less confidence in 
estimates utilizing a higher percentage of screening RfDs or screening cancer slope factors when 
compared to those estimates comprised of a lower percentage of screening RfDs or screening 
cancer slope factors.  Such examinations of mixture risk estimates are consistent with mixture 
risk assessment practices (U.S. EPA, 2000; Rice et al., 2005). 
 
 

DEFINITION OF FRACTIONS AND DERIVATION/ 
SELECTION OF TOXICITY VALUES 

 
 
Rationale and Recommendations for U.S. EPA Approach  
 The U.S. EPA approach to evaluating complex mixtures of aliphatic and aromatic 
hydrocarbons is fundamentally a fraction-based approach, building on the contributions of the 
MADEP and the TPHCWG.  Some modifications are recommended in (1) fraction definition, (2) 
selection of a surrogate compound or mixture, or of a components-based method for the fraction, 
and (3) selection or derivation of toxicity values based on up-to-date methods and data. 
 
 Given the complexity of the problem and the number of individual compounds that are 
constituents of complex mixtures of aliphatic and aromatic hydrocarbons, a fraction approach is 
a practical method for assessing the health risks from exposure to these mixtures that accounts 
for variation in mixture composition across sites.  MADEP (2003) establishes hydrocarbon 
fractions based first on molecular structure (aromatic versus aliphatic), and then, secondly, on 
number of carbon atoms (C), using toxicologically similar groupings and excluding compounds 
with less than five carbons because their high volatility precludes chronic exposure from 
spills/releases.  The TPHCWG (1997a) also establishes hydrocarbon fractions based on 
molecular structure, but, as the second delineator, it uses equivalent carbon (EC) number index.  
This index is equivalent to the retention time of the compounds on a boiling-point gas 
chromatography (GC) column (nonpolar capillary column), normalized to the n-alkanes.  For 
example, benzene, a C6 aromatic compound has an EC of 6.5 because its boiling point and GC 
retention time are approximately halfway between those of n-hexane (C6, EC6) and n-heptane 
(C7, EC7).  The assessment of transport fractions, as defined by the TPHCWG (1997a) for TPH, 
appears particularly useful because these fractions relate to transport in the environment (at least 
under certain conditions).  Their transport can be modeled, and they are consistent with the 
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analytical methods used to quantify and identify hydrocarbons.  These fractions are defined by 
the ranges of their EC number indices, which are related to their transport in the environment.   
 
 The following sections of this PPRTV document present the aliphatic and aromatic 
fractions and discuss the available toxicity assessments for individual compounds and similar 
mixtures (if any) for each fraction.  Both the C and EC ranges of the fractions are noted.  In 
addition, recommendations are presented for a fraction-based assessment of complex mixtures of 
aliphatic and aromatic hydrocarbons.  The recommendations include selection of appropriate 
surrogates or a components method for each fraction and selection of appropriate toxicity values 
for those surrogates/components. 
 
 The aliphatic hydrocarbon fractions are discussed first.  These compounds pose a 
particular problem because little or no toxicity data are available for most of the individual 
constituents, and, although data for mixtures corresponding to these fractions have been 
generated, many of the studies originally were unpublished industry studies.  Some of the studies 
are now available as Toxic Substances Control Act Test Submissions (TSCATS) microfiche, or 
were provided by MADEP, and a few have been published. 
 
 The aromatic hydrocarbon fractions, discussed subsequently, pose less of a problem 
because of the availability not only of toxicity data, but also, in many cases, of U.S. EPA RfDs 
and cancer assessments.  The definition of the fractions, however, is not as clear. 
 
 As a preliminary step in identifying potential surrogate compounds to represent the 
toxicity of the fractions or identifying compounds useful in a components method, a list of 
individual hydrocarbons was compiled and additional background searching was performed.  
The list included all individual hydrocarbons considered previously by the U.S. EPA NCEA’s 
Superfund Technical Support Center in the evaluation of hydrocarbons, as well as all those with 
toxicity data reviewed by MADEP (2003) or the TPHCWG (1997b).  Similarly, a list of 
mixtures, primarily hydrocarbon streams, was compiled from these sources.  Background 
searching focused on the IRIS database (U.S. EPA, 2009o), the HEAST (U.S. EPA, 1997), 
ATSDR Toxicological Profiles (ATSDR, 2008), the Chemical Assessments and Related 
Activities (CARA) list (U.S. EPA, 1991, 1994), and the Drinking Water Standards and Health 
Advisories list (U.S. EPA, 2006).  Additionally, CalEPA (2008), the National Toxicology 
Program (NTP, 2008), the World Health Organization (WHO, 2008), and the International 
Agency for Research on Cancer (IARC, 2008a, b) were consulted for information.  The 
U.S. EPA’s (2007a) High Production Volume (HPV) Challenge Program, and particularly the 
Petroleum HPV Testing Group (2007) publications, as well as the Organisation for Economic 
Co-operation and Development (OECD) HPV Programme Screening Information Data Set 
(SIDS) documents (OECD/SIDS, 2007) were searched for pertinent information.  Additional 
pertinent individual compounds and mixtures encountered during this background search were 
added to the list for further consideration.  On the basis of the information found during 
background searches, some compounds and mixtures that appeared to be possible candidates for 
use as surrogates were subjected to preliminary searching in MEDLINE (PUBMED) and 
TSCATS.  If chosen for PPRTV development on the basis of the results of the background 
searching or the preliminary searching, compounds and mixtures were then subjected to the full 
suite of searching (through 2009).  The search details are described in the front matter of the 
PPRTV documents (U.S. EPA, 2009a-i).  Final lists of candidate toxicity values for 



FINAL 
9-30-2009 

 
 

14 

consideration as surrogates for the aromatic and aliphatic fractions are compiled in Tables 2–6 of 
this document; the sources are identified in the left column as IRIS, PPRTV, HEAST, MADEP, 
TPHCWG, or ATSDR.   
 
Method for Surrogate Compound or Mixture Selection 
 The criteria used for selecting chemicals or mixtures for potential use as surrogates, or for 
choosing a components method, are as follows: 
 

• The surrogate mixture or compound had to be a relevant aliphatic or aromatic 
hydrocarbon or composed exclusively of aliphatic or aromatic hydrocarbons. 

• The surrogate mixture or compound had to have either U.S. EPA toxicity values or 
adequate data for the derivation of toxicity values—particularly subchronic and chronic 
RfDs and/or RfCs.  The ability to support the development of a carcinogenicity 
assessment was desirable but not required. 

• First preference was given to mixtures that are similar2 to the fraction in composition, and 
that have toxicity values or adequate toxicity data to support the derivation of toxicity 
values.   

o Criteria for similarity of composition included similar C and EC number range, 
similar aliphatic or aromatic hydrocarbon components, and purity (e.g., lack of 
contamination of aliphatic mixtures with aromatics and vice versa, and lack of 
contamination with nonaliphatic or aromatic hydrocarbon compounds).   

o Toxicity considerations include similarity of effect of the surrogate mixture with 
known toxicities of the individual components of the fraction. 

• If suitable mixture data were lacking, the next step was to select from the fraction a 
representative compound that was known or could be assumed to be similar 
toxicologically (defined previously), in terms of types of effects in vivo and potency, to 
the other compounds in the fraction, and that had either suitable toxicity values or 
adequate toxicity data to support the derivation of toxicity values. 

• If the components of the fraction varied highly in type or potency of toxic action, the 
more toxic component (e.g., n-hexane, low carbon range aliphatic fraction) was used as 
the surrogate when it exceeded the percentage found in the surrogate mixture (e.g., 
commercial hexane, inhalation assessment) or when other suitable values were not 
available for the exposure route (oral).  Alternatively, the components with different and 
more potent toxicities (naphthalene and 2-methylnaphthalene) were recommended to be 
assessed separately, and the remaining mass of the fraction (medium carbon range 
aromatics) assessed using values for a surrogate mixture (high-flash aromatic naphtha). 

• If the toxicities of all the individual compounds were well characterized, toxicity values 
were available or could be derived for the individual compounds, and these compounds 
were monitored at sites of aliphatic or aromatic hydrocarbon contamination, then toxicity 
values were provided for the individual compounds to support a components method 

                                                 
2Similar mixtures are mixtures that differ slightly, but they are expected to have comparable characteristics for fate, 
transport, physiologic processes, and toxicity.  These mixtures may have the same components but in slightly 
different  proportions, or they have most components in nearly the same proportions with only a few different (more 
or fewer) components.  Similar mixtures cause the same biologic activity or are expected to cause the same type of 
biologic activity due to chemical composition.  Similar mixtures act by the same mechanism of action or affect the 
same toxic endpoint (U.S. EPA, 2000).  
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wherein the potential risk from exposure to each component is assessed individually (e.g., 
the low carbon range aromatic fraction), followed by application of appropriate additivity 
methods. 

• For the high carbon range aromatic fraction, a components method was recommended for 
the carcinogenic (Group B2) PAHs, using an existing method, the RPF method, to assess 
carcinogenicity. 

• Uncertainties regarding the suitability of the surrogate compound or mixture to represent 
the toxicity of the fraction were discussed. 

 
Toxicity Values for Aliphatic Fractions 
 The aliphatic fractions as defined by MADEP in terms of C range are similar to the 
fractions as defined by the TPHCWG (1997a, b) in terms of EC range.  This provisional 
assessment adopts these fractions and lists both C and EC ranges. 
 
Low Carbon Range Aliphatic Fraction: C5–C8, EC5–EC8 
 This fraction includes n-pentane, n-hexane, cyclohexane, the dimethylbutanes and 
methylpentanes, cyclopentane, n-heptane, n-octane, some branched chain alkanes including the 
trimethylpentanes, cyclohexane, methylcyclopentane, and methylcyclohexane.  According to the 
TPHCWG, this fraction also includes some alkenes, such as 1-hexene.  MADEP, however, 
includes alkenes with aromatics and says they are not present in high concentrations in petroleum 
products.  Previous efforts by MADEP (2003) and TPHCWG (1997b) to identify toxicity data 
for hydrocarbons in this fraction reported toxicity data for n-pentane, 2- and 3-methypentane, 
n-hexane, methylcyclopentane, cyclohexane, n-heptane, methylcyclohexane, 
2,2,4-trimethylpentane, and 1-hexene, as well as for two mixtures: commercial hexane and 
technical-grade heptane (MADEP, 2003; TPHCWG, 1997b). 
 
 Commercial hexane generally contains approximately 50–53% n-hexane 
(TPHCWG, 1997b; U.S. EPA, 2005b).  The remaining constituents of commercial hexane are 
the following branched and cyclic C6 aliphatic compounds: 3-methylpentane, 
methylcyclopentane, 2-methylpentane, cyclohexane, 2,3-dimethylbutane, and <1% of several 
minor constituents.  Technical-grade heptane, in the only toxicity study located for this mixture 
(Truhaut et al., 1973), contained approximately 52% n-heptane, with the remainder of the 
mixture consisting of the following C6-C8 aliphatic compounds: 2- and 3-methylhexane, 
2,3-dimethylpentane, cyclohexane, methylcyclohexane, 2,4-dimethylhexane, and approximately 
3% aromatic compounds (benzene and toluene).  It did not contain n-hexane. 
 
 For this low carbon range aliphatic fraction, derivations of toxicity values have been 
considered by the U.S. EPA, ATSDR, MADEP, and TPHCWG and are summarized in Table 2.  
RfCs are available for n-hexane and cyclohexane, but no RfDs are available on IRIS 
(U.S. EPA, 2009o).  A subchronic provisional RfD (p-RfD) and a subchronic p-RfC have been 
developed for n-hexane (U.S. EPA, 2009c).  The only aliphatic hydrocarbon mixture in this 
fraction range that has sufficient toxicity data for derivation of oral or inhalation toxicity values  
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Table 2.  Toxicity Values for the Low-Carbon Range Aliphatic Fraction: C5–C8, EC5–EC8a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) Cancer WOE 
OSF (per 

mg/kg-day) IUR (per µg/m3) Dateb 

IRIS and PPRTV Values 

6 6 n-Hexane RfD: Inadequate data RfC: 7 ×10-1, peripheral neuropathy, 
Huang et al., 1989 

Inadequate data NA NA 2005b 

6 6.59 Cyclohexane RfD: Inadequate data RfC: 6 × 100, reduced pup weight, 
DuPont HLR, 1997a 

Inadequate data NA NA 2003 

7 7 n-Heptane Not assessed Not assessed Group D (not 
classifiable) 

NA NA 1996 

IR
IS

 (
U

.S
. E

P
A

, 
20

09
o)

 

8 6.98 2,2,4-Trimethylpentane RfD: Inadequate data RfC: Inadequate data Inadequate data NA NA 2007 

5 5 n-Pentane      INPROC 

6 6 n-Hexane sRfD: 3 × 10-1, reduced 
nerve conduction velocity 
(Ono et al., 1981) 
RfD: Not assessed 

sRfC: 2 × 100, decreased motor nerve 
conduction velocity, Huang et al., 
1989 
RfC: Not assessed 

Not assessed Not assessed Not assessed 2009b 
 

7 7 n-Heptane sRfD: Inadequate data 
RfD: Inadequate data 

sRfC: Inadequate data 
RfC: Inadequate data 

Inadequate data Inadequate data Inadequate data 2004d 

P
P

R
T

V
 (

U
.S

. E
P

A
, d

at
e 

in
 

la
st

 c
ol
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n)

 

7 7.22 Methylcyclohexane sRfD: Inadequate data 
RfD: Inadequate data 

sRfC: Inadequate data 
RfC: Inadequate data 

Cannot be 
determined-
suggestive 

NA NA 2005a 

P
P

R
T

V
 (

U
.S

. 
E

P
A

, d
at

e 
in

 la
st

 6 – Commercial hexane sRfD: Inadequate data 
RfD: Inadequate data 

sRfC: 27 × 100, clinical and 
histopathological signs of neuropathy, 
IRDC, 1992a,b 
RfC: 6 × 10-1, nasal epithelial cell 
hyperplasia, Biodynamics, 
1993a/Daughtrey et al.,1999 

Suggestive 
evidence 

Inadequate data 1.9 × 10-7  
pituitary adenoma 
or carcinoma, 
Biodynamics, 
1993b; Daughtrey 
et al., 1999 
(*Screening 
Value) 

2009f 
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Table 2.  Toxicity Values for the Low-Carbon Range Aliphatic Fraction: C5–C8, EC5–EC8a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) Cancer WOE 
OSF (per 

mg/kg-day) IUR (per µg/m3) Dateb 

Other Peer-Reviewed or Relevant Toxicity Values 

6 6 n-Hexane sRfD: 6 × 10-1neuropathy 
and testicular atrophy, 
Krasavage et al., 1980 
RfD: 6 × 10-2neuropathy 
and testicular atrophy, 
Krasavage et al., 1980 

sRfC: 2 × 10-1 adopted RfC on IRIS at 
the time as sRfC 

Not assessed Not assessed Not assessed – 

H
E

A
S

T
 (

U
.S

. E
P

A
, 1

99
7)

 

7 7.22 Methylcyclohexane Not assessed sRfC: 3 × 100, possible male rat 
hyaline droplet nephropathy, Kinkead 
et al., 1985 
RfC: 3 × 100, possible male rat 
hyaline droplet nephropathy, Kinkead 
et al., 1985 

Not assessed Not assessed Not assessed – 

M
A

D
E

P
 

(2
00

3)
 6 6 n-Hexane RfD: 4 × 10-2, reduced 

body weight (peripheral 
neuropathy at high dose), 
Krasavage et al., 1980 

RfC: 2 × 10-1, neurotoxicity, 1993 
IRIS value 

Not assessed Not assessed Not assessed – 

T
P

H
C

W
G

 (
19

97
b)

 6 – Commercial hexane RfD: 5 × 100, extrapolated 
from TPHCWG RfC 

1.84 × 101, neurotoxicity and other 
systemic and portal of entry effects 
(several industry studies, mostly 
referenced to abstracts) 

Not assessed Not assessed Not assessed – 

A
T

S
D

R
 (

da
te

 
in

 la
st

 c
ol

um
n)

 6 6 n-Hexane Intermediate MRL: 
Inadequate data 
Chronic MRL: Inadequate 
data 

Intermediate MRL: Inadequate data 
Chronic MRL: 6 × 10-1 ppm, reduced 
motor nerve conduction velocity, 
Sanagi et al., 1980 

Not assessed Not assessed Not assessed 1999b 
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Table 2.  Toxicity Values for the Low-Carbon Range Aliphatic Fraction: C5–C8, EC5–EC8a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) Cancer WOE 
OSF (per 

mg/kg-day) IUR (per µg/m3) Dateb 

aComplete citations for the principal studies can be found in the source documents (e.g., IRIS [U.S. EPA, 2009o]) 
bDate of IRIS assessment (last revision) or of PPRTV or ATSDR toxicological profile; dates for HEAST, MADEP and TPHCWG are provided in far left column of table. 
 
ATSDR = Agency for Toxic Substances and Disease Registry, C = carbon number, EC = equivalent carbon number index, HEAST = Health Effects Assessment summary Table, 
INPROC = in process,  IRIS = Integrated Risk Information System, IUR = inhalation unit risk, MADEP = Massachusetts Department of Environmental Protection, MRL = 
Minimal Risk Level, NA = Not applicable, OSF = oral slope factor, p- = provisional, PPRTV = Provisional Peer-Reviewed Toxicity Value, PTV = Provisional Toxicity Value 
(draft), RfC = inhalation reference concentration, sRfC = subchronic RfC, RfD = oral reference dose, sRfD = subchronic RfD, TPHCWG = Total Petroleum Hydrocarbon Criteria 
Working Group, WOE = weight of evidence 
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is commercial hexane.  Although the oral data do not support derivation of RfDs, a subchronic 
p-RfC, a p-RfC, and a cancer assessment, including a screening3 inhalation unit risk, have been 
developed for commercial hexane (U.S. EPA, 2009f).  Updated literature searches were 
performed for cyclohexane in 2009, but no newer data that would support derivation of oral 
toxicity values or impact the inhalation RfC were found.  n-Heptane and methylcyclohexane 
were the subjects of PPRTV development; the data did not support development of subchronic or 
chronic RfDs or RfCs for these compounds (U.S. EPA, 2004d, 2005a).  Development of a 
PPRTV for n-pentane is in process; information from that PPRTV will be considered for use in 
evaluating hydrocarbon mixtures when this mixtures PPRTV document is revised. 
 
 ATSDR has considered n-hexane, but it has not developed oral MRLs for this compound 
(ATSDR, 1999b).  The HEAST (U.S. EPA, 1997) lists subchronic and chronic RfDs for 
n-hexane and subchronic and chronic RfCs for methylcyclohexane, but these values are 
superseded by the more recent PPRTV documents for these chemicals.  MADEP (2003) has 
developed an RfD for n-hexane and has adopted the previous IRIS RfC for this compound (the 
current RfC became available in 2005).  The TPHCWG (1997b) has derived an inhalation RfC 
for commercial hexane using methods inconsistent with current U.S. EPA practice, and they 
performed a route-to-route extrapolation of this value to derive an RfD. 
  
 As per MADEP’s (2003) update of its toxicity values and the 2004 PPRTV on n-heptane 
(which also covered technical-grade heptanes; U.S. EPA, 2004d), pertinent data for 
technical-grade heptane are limited to a single study (i.e., Truhaut et al., 1973) that suggested 
peripheral neuropathy in rats exposed by inhalation.  Information in the study, however, does not 
support development of toxicity values, and the mixture contained both toluene and benzene, as 
previously described.  Literature searches conducted in 2009 revealed no newer data or any data 
on an aromatic-free heptane mixture that could be used to develop toxicity values. 
 
 Data on the individual aliphatic hydrocarbons of this fraction suggest nervous system 
effects.  While some of the compounds have central nervous system effects, as well as liver and 
kidney effects, peripheral neuropathy is the critical effect of n-hexane, mediated through its 
metabolite, 2,5-hexandione (a gamma-diketone; U.S. EPA, 2009o).  Concern has focused on the 
potential for some of the other compounds in this fraction to be metabolized to gamma-diketones 
and, therefore, also cause peripheral neuropathy.  As reviewed by MADEP (2003), studies with 
the putative gamma-diketone metabolites (e.g., 2,5-heptanedione, 3,6-octanedione) of some of 
the compounds in this fraction have suggested that they may cause peripheral neuropathy, but 
data showing that exposure to the parent compound may cause peripheral neuropathy are 
inadequate.  For example, neither oral nor inhalation exposure to n-heptane caused peripheral 
neuropathy in rats in studies that specifically investigated this potential outcome 
(U.S. EPA, 2004d).  In a study of the potential peripheral neurotoxicity of n-hexane isomers, 
2-methylpentane, 3-methylpentane, and methylcyclopentane were administered by gavage to rats 
in increasing amounts over the course of 8 weeks (Ono et al., 1981).  Although n-hexane, 
administered in the same manner, significantly decreased peripheral nerve conduction velocity 
(motor nerve, mixed nerve-distal portion, and mixed nerve-proximal portion of the tail), the other 
compounds were less effective or ineffective.  The data, however, were reported graphically, no 

                                                 
3 Screening values are developed in the Appendix of a PPRTV.  For example, in cases where a high degree of 
uncertainty exists.  Screening values are intended for use in limited circumstances when no Tier 1, 2, or 3 values are 
available. 
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clinical signs of neuropathy were seen for any of the compounds, and histopathological 
examinations of the peripheral nerves were not conducted.  Thus, the effects of these hexane 
isomers are not readily quantifiable and the clinical significance of the isomer results is unclear.  
However, Krasavage et al. (1980) also directly showed that none of these compounds produced 
toxicity to the extent that 2,5-hexandione did.  This study showed a correlation between 
neurotoxicity index and the peak serum concentrations of 2,5-hexandione from several peripheral 
neurotoxicants including n-hexane.   
 
 To represent the toxicity of this fraction, the inhalation PPRTVs for commercial hexane 
(U.S. EPA, 2009f) are recommended, unless n-hexane accounts for >53% of the analyzed 
fraction, in which case the n-hexane toxicity values should be used (see Table 2).  Use of the 
mixture data better represents the toxicity of the fraction, although there are uncertainties with 
this method because it is predominantly a C6 mixture.  Exposure to airborne commercial 
mixtures has been associated in a few studies with neurological effects in workers (e.g., 
Passero et al., 1983), and a subchronic continuous inhalation exposure study of commercial 
hexane in experimental animals (IRDC, 1992a, b) reported peripheral neuropathy as the critical 
effect.  In contrast, the critical effect for chronic inhalation exposure to this mixture was nasal 
lesions.  While histopathological evaluation of the respiratory tract was performed in the 
subchronic study, no adverse findings were observed.  Therefore, a chronic p-RfC based on nasal 
and laryngeal lesions is protective for the peripheral neuropathy seen in the subchronic 
continuous exposure study (IRDC, 1992a, b).  Because no oral toxicity values could be derived 
for commercial hexane, the oral toxicity of the fraction can be assessed using the subchronic 
p-RfD for n-hexane (U.S. EPA, 2009c).  The data for commercial hexane are considered 
adequate to develop a quantitative estimate of cancer risk from inhalation exposure for this 
fraction.  However, because the WOE indicates “Suggestive Evidence for the Carcinogenic 
Potential,”  there is some uncertainty associated with the quantification.  For these reasons, 
Appendix A of the commercial hexane PPRTV document contains a screening p-IUR that may 
be useful in certain instances (i.e., when n-hexane accounts for ≤ 53% of this fraction).  Please 
see the that Appendix for details (U.S. EPA, 2009f).  Table 2 lists these values and assessments. 
 
Medium Carbon Range Aliphatic Fraction: C9–C18, EC > 8–EC16 
 This fraction includes n-nonane, n-decane, and longer chain n-alkanes; a few n-alkenes 
(e.g., tridecene); branched chain alkanes and alkenes; and alkyl-substituted cycloalkanes (see 
comment about alkenes at the beginning of the previous section).  Derivations of toxicity values 
for these compounds are not available from the U.S. EPA’s IRIS or HEAST, or from ATSDR, 
MADEP, or TPHCWG.  PPRTVs for n-nonane and n-decane are completed; information from 
those PPRTVs will be considered for use in evaluating hydrocarbon mixtures when this mixtures 
PPRTV document is revised.  Limited toxicity data are available for n-undecane (VCCEP, 2004).  
ATSDR toxicological profiles and inhalation MRLs are available for various jet fuels and 
kerosene, but these mixtures have a substantial aromatic content and are therefore not suitable to 
represent the toxicity of this fraction.  The toxicity of this fraction may be better represented by 
dearomatized hydrocarbon streams and solvents that fall within this carbon range and have 
minimal (<1.0%) aromatic content.  Subchronic oral toxicity studies were performed with the 
mixtures listed in the following bullets (note that the term n-paraffins refers to n-alkanes, the 
term isoparaffins refers to branched chain alkanes, and the terms naphthenes and cycloparaffins 
refer to cyclic alkanes): 
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• C11–C17 isoparaffin mixture, typical aromatic content <0.05% (Anonymous, 1990); 
• C9–C12 isoparaffin/n-alkane/naphthene mixture with an aromatic content <0.5% 

(Anonymous, 1991b); 
• C10–C13 isoparaffin/naphthene/n-alkane mixture with an aromatic content of 0.1% 

(Anonymous, 1991a). 
 
 Subchronic and 6-month inhalation toxicity studies have been performed with the 
following mixtures: 
 

• C10–C11 isoparaffin mixture with no aromatic content (Phillips and Egan, 1984); 
• C11–C12 dearomatized white spirit (paraffin/naphthene mixture) with an aromatic 

content <0.5% (Phillips and Egan, 1984); 
• C range not reported, dearomatized white spirit (content not reported; Lund et al., 1996). 

 
 Subchronic toxicity and 2-year toxicity/carcinogenicity studies have been performed with 
the following mixture: 
 

• C10–C13 Stoddard Solvent IIC (n-paraffins, isoparaffins, cycloparaffins) with an 
aromatic content <1.0% (NTP, 2004). 

 
 Complete citations for these studies are provided in U.S. EPA (2009h).  Some additional 
supporting toxicity studies on similar mixtures are available as well. 
  

Table 3 lists the available toxicity information for this fraction.  The MADEP (2003) and 
TPHCWG (1997b) have based their toxicity values for this fraction on some of the studies of 
aliphatic hydrocarbon streams.  Other suitable data have not been located.  The mixture data are 
considered preferable to single component data, as previously discussed.  Accordingly, PPRTVs 
were derived based on the mixture data as part of the effort to provide suitable toxicity values for 
this fraction (U.S. EPA, 2009h) using current U.S. EPA methods.  These PPRTVs, listed in 
Table 3, are the recommended values for this fraction and include subchronic and chronic 
p-RfCs and a provisional cancer WOE of “Suggestive Evidence of Carcinogenic Potential.”  In 
addition, Table 3 contains several screening values that may be useful in evaluating this fraction, 
developed in Appendix A of U.S. EPA (2009h).  Because the toxicity data based on the three 
unpublished studies (Anonymous, 1990, 1991a,b) are not peer-reviewed, only screening chronic 
or subchronic RfDs are available in Table 3.  The data are considered adequate to develop a 
quantitative estimate of cancer risk from inhalation exposure.  However, because the WOE 
indicates “Suggestive Evidence for the Carcinogenic Potential,” there is some uncertainty 
associated with the quantification.  Appendix A of the PPRTV document on the Midrange 
Aliphatic Hydrocarbon Streams contains a screening p-IUR and screening chronic or subchronic 
RfDs that may be useful in certain instances (U.S. EPA, 2009h).  Please see that Appendix for 
details.  The screening IUR is listed in Table 3 (U.S. EPA, 2009h).   
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Table 3.  Toxicity Values for the Medium Carbon Range Aliphatic Fraction: C9–C18, EC > 8–EC16a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) 
Cancer 
WOE 

OSF (per 
mg/kg-day) 

IUR 
(per µg/m3) Dateb 

PPRTV Values 

9 9 n-Nonane      INPROC 

10 10 n-Decane      INPROC 

P
P

R
T

V
 (

U
.S

. E
P

A
, d

at
e 

in
 

la
st

 c
ol

um
n)

 9–18 8–16 Aliphatic hydrocarbon 
streams/solvents within 
the C9–C18 range and 
containing <0.5% to <1% 
aromatics 

sRfD: 1 × 10-1, liver, kidney and 
hematologic effects,  Anonymous, 1990, 
1991a,b (*Screening Value) 
RfD: 1 × 10-2, based on same study as 
the sRfD 
(*Screening Value) 

sRfC: 1 × 10-1, nasal goblet cell 
hypertrophy, NTP, 2004 
RfC: 1 × 10-1, nasal goblet cell 
hypertrophy and adrenal 
hyperplasia, NTP, 2004 

Suggestive 
evidence 

Inadequate 
data 

4.5 × 10-6, 
benign or 
malignant 
adrenal 
pheochromo
cytoma, 
NTP, 2004 
(*Screening 
Value) 

2009h 

Other Peer-Reviewed or Relevant Toxicity Values 

M
A

D
E

P
 

(2
00

3)
 

9–18 8–16 Aliphatic hydrocarbon 
streams within the  
C9–C18 range and 
containing 
<0.5% aromatics 

RfD: 1 × 10-1, liver effects, 
Anonymous, 1990, 1991a,b 

RfC: 2 × 10-1, neurological 
effects, Lund et al., 1995 

Not 
assessed 

Not assessed Not assessed – 

T
P

H
C

W
G

 (
19

97
b)

 9–18 8–16 Aliphatic hydrocarbon 
streams within the  
C9–C18 range and 
containing 
<0.5% aromatics 

RfD: 1 × 10-1, liver effects, unpublished 
studies not further referenced 

RfC: 1 × 100, NOAELs, multiple 
studies 

Not 
assessed 

Not assessed Not assessed – 

aComplete citations for the principal studies can be found in the source documents (e.g., MADEP, 2003). 
bDate of PPRTV; dates for MADEP and TPHCWG are provided in far left column of table. 
*Screening values are developed in the Appendix of a PPRTV.  For example, in cases where a high degree of uncertainty exists. Screening Values are intended for use in limited 
circumstances when no Tier 1, 2, or 3 values are available.   
 
C = carbon number, EC = equivalent carbon number index, INPROC = in process, IUR = inhalation unit risk, MADEP = Massachusetts Department of Environmental Protection, 
NOAEL = no-observed-adverse-effect level, OSF = oral slope factor, p- = provisional, PPRTV = Provisional Peer-Reviewed Toxicity Value, RfC = inhalation reference 
concentration, sRfC = subchronic RfC, RfD = oral reference dose, sRfD = subchronic RfD, TPHCWG = Total Petroleum Hydrocarbon Criteria Working Group, WOE = weight of 
evidence 
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High Carbon Range Aliphatic Fraction: C19–C32, EC > 16–EC35 
 This fraction includes longer n-alkanes, such as eicosane, and branched and cyclic 
alkanes.  Toxicity values are not available for the individual compounds.  A search for toxicity 
information on eicosane in particular was desirable because MADEP (1994) had suggested it as a 
reference compound for this fraction, but data supportive of derivation of  toxicity values were 
not located.  Food-grade and medicinal-grade mineral oils are pure (aromatic-free) mixtures of 
aliphatic hydrocarbons that correspond to this carbon range fraction and have data suitable for 
toxicity-value derivation.  Both MADEP (2003) and TPHCWG (1997b) have based RfDs on 
these data.  To support this update of the PPRTV on aliphatic and aromatic hydrocarbons, 
literature searches on mineral oils were performed and the medical literature on mineral oils was 
consulted.  Oral PPRTVs and a cancer assessment, including a WOE of “Inadequate Information 
to Assess the Carcinogenic Potential” of white mineral oil, were derived (U.S. EPA, 2009i) 
using current U.S. EPA methods.  Table 4 summarizes the resulting values and the previous 
MADEP and TPHCWG values.  The PPRTVs are recommended for assessment of this fraction. 
 
Toxicity Values for Aromatic Fractions 
Low Carbon Range Aromatic Fraction: C6–C8, EC6–EC < 9 
 This fraction contains aromatic hydrocarbons in the C6-C8 range: benzene, toluene.  
ethylbenzene, and o-, m-, and p-xylenes (commonly referred to as BTEX).  The TPHCWG 
(1997b) defined this fraction variously as EC > 7–EC8 and EC5–EC8.  Benzene was not 
included in the noncancer assessment because it was a carcinogenic indicator compound.  
Toluene, ethylbenzene, styrene, and xylene were included, but, with the exception of toluene, the 
EC values for these C8 compounds are all >8 (and <9), so it appears that the TPHCWG (1997b) 
was using actual C number rather than EC number.  The MADEP recommended that the 
low-carbon-range aromatics (BTEX [MADEP 1994, 2003] and styrene [MADEP, 2003]) be 
assessed individually.  It is unclear, however, whether styrene is a constituent of petroleum 
products.  For example, styrene is not reported as a constituent of any of the petroleum mixtures 
including gasoline, kerosene, jet fuels, diesel fuel, fuel oils, lubricating and motor oils, and crude 
oil in the TPHCWG (1998b) Volume 2.  The TPHCWG (1997a) Volume 3 lists styrene as a 
constituent for only one mixture, diesel, at a very low weight percentage of <0.002%, which may 
mean that it was detected but was below the quantitation limit.  The reference provided for that 
information is a personal communication prepared for British Petroleum; thus, the information 
cannot readily be confirmed. 
 
 Because U.S. EPA toxicity values and cancer assessments are available for the individual 
compounds in this fraction, and because the BTEX routinely are monitored at sites of aromatic 
hydrocarbon contamination, the recommendation for this fraction is to assess the BTEX 
individually.  Consistent with this recommendation, the low carbon range aromatic fraction is 
defined as a C6–C8 and EC6–EC < 9 fraction so that it includes all of the BTEX.  RfDs, RfCs, 
and cancer assessments are available on IRIS (U.S. EPA, 2009o) for these compounds, and 
provisional toxicity values were derived for subchronic oral and inhalation exposure 
(U.S. EPA, 2009a-d) as part of this effort.  The HEAST (U.S. EPA, 1997) lists some values or 
assessments for the compounds, but they are superseded by the newer IRIS and PPRTV 
assessments.  ATSDR has derived MRLs for the BTEX as well, but their methods sometimes 
differ from U.S. EPA methods and some of their assessments of these compounds are older.  
Table 5 summarizes these values and the bases for their derivations.
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Table 4.  Toxicity Values for the High Carbon Range Aliphatic Fraction: C19–C32, EC > 16–EC35a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) 
Cancer 
WOE 

OSF (per 
mg/kg-day) 

IUR  
(per µg/m3) Dateb 

PPRTV Values 

P
P

R
T

V
 (

U
.S

. E
P

A
, 

da
te

 in
 la

st
 c

ol
um

n)
 19–32 >16–35 White mineral oils 

generally in the C and 
EC range of interest 

sRfD: 3 × 101 lower end of human 
therapeutic dose range for laxative 
effects, NASPGHN, 2006 
RfD: 3 × 100, based on same data as the 
sRfD 

sRfC: NA 
RfC: NA 

Inadequate 
information 
to assess 

Inadequate 
data 

NA 2009i 

Other Peer-Reviewed or Relevant Toxicity Values 

M
A

D
E

P
 

(2
00

3)
 19–32 >16–35 White mineral oils 

generally in the C and 
EC range of interest  

RfD: 2 × 100, liver granuloma Smith et 
al., 1996 

RfC: Inadequate data, not volatile Not assessed Not assessed Not assessed – 

T
P

H
C

W
G

 
(1

99
7b

) 19–32 >16–35 White mineral oils 
generally in the C and 
EC range of interest 

RfD: 2 × 100, liver granuloma, Smith et 
al., 1996 

RfC: Not assessed Not assessed Not assessed Not assessed – 

aComplete citations for the principal studies can be found in the source documents (e.g., MADEP, 2003). 
bDate of PPRTV; dates for MADEP and TPHCWG are provided in far left column of table. 
 
C = carbon number, EC = equivalent carbon number index, IUR = inhalation unit risk, MADEP = Massachusetts Department of Environmental Protection; NA = Not applicable, 
OSF = oral slope factor, p- = provisional, PPRTV = Provisional Peer-Reviewed Toxicity Value, PTV = Provisional Toxicity Value (draft); RfC = inhalation reference 
concentration, sRfC = subchronic RfC, RfD = oral reference dose, sRfD = subchronic RfD, TPHCWG = Total Petroleum Hydrocarbon Criteria Working Group, WOE = weight of 
evidence 
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Table 5.  Toxicity Values for the Low Carbon Range Aromatic Fraction: C6–C8, EC6–EC < 9a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) 
Cancer  
WOE 

OSF (per 
mg/kg-day) 

IUR  
(per 
µg/m3) Dateb 

IRIS and PPRTV Values 

6 6.5 Benzene RfD: 4 × 10-3, decreased lymphocyte 
count, Rothman et al., 1996, 
extrapolated from inhalation 

RfC: 3 × 10-2, decreased 
lymphocyte count, Rothman et 
al., 1996 

Group A 
(human 
carcinogen), 
known/likely 
human 
carcinogen 

1.5 × 10-2 to 
5.5 × 10-2, 
leukemia, 
several studies, 
extrapolated 
from inhalation 

2.2 × 10-2  
to  
7.8 × 10-6, 
leukemia, 
several 
studies 

2003/
2000-
cancer 

7 7.58 Toluene RfD: 8 × 10-2, increased kidney weight, 
NTP, 1990 

RfC: 5 × 100, neurological 
effects, multiple studies 

Inadequate 
data 

NA NA 2005 

8 8.5 Ethylbenzene  RfD: 1 × 10-1, liver and kidney lesions, 
Wolf et al., 1956 

RfC: 1 × 100, developmental 
effects, Andrew et al., 1981; 
Hardin et al., 1981  

Group D (not 
classifiable) 

NA NA 1991 

IR
IS

 (
U

.S
. E

P
A

, 2
00

9o
) 

8 8.6–
8.81 

Xylenes RfD: 2 × 10-1, decreased body weight, 
increased mortality, NTP, 1986 

RfC: 1 × 10-1, impaired motor 
coordination, Korsak et al., 
1994 

Inadequate 
data 

NA NA 2003 

6 6.5 Benzene sRfD: 1 × 10-2, decreased lymphocyte 
count, Rothman et al., 1996, 
extrapolated from inhalation (U.S. EPA, 
2009o) 
RfD: Not assessed 

sRfC: 8 × 10-2, decreased 
lymphocyte count, Rothman et 
al., 1996 
RfC: Not assessed 

Not assessed Not assessed Not 
assessed 

2009a 
 

7 7.58 Toluene sRfD: 8 × 10-1, increased kidney weight, 
NTP, 1990 
RfD: Not assessed 

sRfC: 5 × 100, neurological 
effects, multiple studies, U.S. 
EPA, 2009o 
RfC: Not assessed 

Not assessed Not assessed Not 
assessed 

2009d 
 

8 8.5 Ethylbenzene  sRfD: 5 × 10-2, centrilobular hepatocyte 
hypertrophy, Mellert et al., 2007  
RfD: Not assessed 

sRfC: 9 × 100, ototoxicity, 
Gagnaire et al., 2007 
RfC: Not assessed  

Not assessed Not assessed Not 
assessed 

2009b 
 

P
P

R
T

V
 (

U
.S

. E
P

A
, d

at
e 

in
 la

st
 c

ol
um

n)
 

8 8.6–
8.81 

Xylenes sRfD: 4 × 10-1, reduced body weight, 
Wolfe et al., 1988a 
RfD: Not assessed 

sRfC: 4 × 10-1,neurological 
effects, Korsak et al., 1994  
RfC: Not assessed 

Not assessed Not assessed Not 
assessed 

2009e 
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Table 5.  Toxicity Values for the Low Carbon Range Aromatic Fraction: C6–C8, EC6–EC < 9a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) 
Cancer  
WOE 

OSF (per 
mg/kg-day) 

IUR  
(per 
µg/m3) Dateb 

Other Peer-Reviewed or Relevant Toxicity Values 

6 6.5 Benzene Not assessed sRfC: [Comment: Contact 
Superfund Health Risk 
Technical Support Center] 
RfC: Not assessed 

Not assessed Not assessed 2.9 × 10-2 
(per 
mg/kg-
day), 
leukemia 

– 

7 7.58 Toluene sRfD: 2 × 100, altered liver and kidney 
weight, NTP, 1989 
RfD: Not assessed 

sRfC: [Comment: Contact the 
Superfund Health Risk 
Technical Support Center] 
RfC: Not assessed 

Not assessed Not assessed Not 
assessed 

– 

8 8.5 Ethylbenzene  sRfD: [Comment: Contact Superfund 
Health Risk Technical Support Center] 
RfD: Not assessed 

sRfC: [Comment: Contact 
Superfund Health Risk 
Technical Support Center] 
RfC: Not assessed  

Not assessed Not assessed Not 
assessed 

– 

H
E

A
S

T
 (

U
.S

. E
P

A
, 1

99
7)

 

8 8.6–
8.81 

Xylenes sRfD: [Comment: Contact Superfund 
Health Risk Technical Support Center] 
RfD: Not assessed 

sRfC: Not assessed  
RfC: Not assessed 

Not assessed Not assessed Not 
assessed 

– 

6 6.5 Benzene Intermediate MRL: Inadequate data 
Chronic MRL: 5 × 10-4, extrapolated 
from inhalation 

Intermediate MRL: 6 × 10-3 
ppm, delayed splenic 
lymphocyte reaction to antigens 
(Rosenthal and Snyder, 1987) 
RfC: 3 × 10-3 ppm, decreased 
B-lymphocyte counts, Lan et al., 
2004a,b 

Not assessed Not assessed Not 
assessed 

2007a 

7 7.58 Toluene Intermediate MRL: 2 × 10-2, regional 
increases in brain monoamine 
neurotransmitters, Hsieh et al., 1990b 
Chronic MRL: Inadequate data 

Intermediate MRL: Inadequate 
data; use chronic MRL 
Chronic MRL: 8 × 10-2 ppm 
(3 × 10-1 mg/m3), color vision 
impairment, Zavalic et al., 
1998a 

Not assessed Not assessed Not 
assessed 

2000 

A
T

S
D

R
 (

da
te

 in
 la

st
 c

ol
um

n)
 

8 8.5 Ethylbenzene  Intermediate MRL: Inadequate data  
Chronic MRL: Inadequate data  

Intermediate MRL: 1 × 100 

ppm, developmental effects, 
Andrew et al., 1981 
Chronic MRL: Inadequate data  

Not assessed Not assessed Not 
assessed 

1999c 
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Table 5.  Toxicity Values for the Low Carbon Range Aromatic Fraction: C6–C8, EC6–EC < 9a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) 
Cancer  
WOE 

OSF (per 
mg/kg-day) 

IUR  
(per 
µg/m3) Dateb 

A
T

S
D

R
 (

da
te

 in
 la

st
 c

ol
um

n)
 8 8.6–

8.81 
Xylenes Intermediate MRL: 4 × 10-1, 

neurotoxic effects (NTP, 1986) 
Chronic MRL: 2 × 10-1, decreased body 
weight gain and survival (NTP, 1986) 

sRfC: 6 × 10-1 ppm, neurotoxic 
effects, Korsak et al., 1994 
RfC: 5 × 10-2 ppm, respiratory 
and neurological effects, Uchida 
et al., 1993 

Not assessed Not assessed Not 
assessed 

2007b 

aComplete citations for the principal studies can be found in the source documents (e.g., IRIS [U.S. EPA, 2009o]). 
bDate of IRIS assessment (last revision) or of PPRTV; date for the HEAST is provided in far left column of table. 
 
ATSDR = Agency for Toxic Substances and Disease Registry, C = carbon number, EC = equivalent carbon number index, HEAST = Health Effects Assessment summary Table, 
IRIS = Integrated Risk Information System, IUR = inhalation unit risk, MRL = Minimal Risk Level, NA = Not applicable, OSF = oral slope factor, PPRTV = Provisional Peer-
Reviewed Toxicity Value, PTV = Provisional Toxicity Value (draft), RfC = inhalation reference concentration, sRfC = subchronic RfC, RfD = oral reference dose, sRfD = 
subchronic RfD, RPF = Relative potency factor, WOE = weight of evidence 
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 The IRIS RfDs, RfCs, and cancer assessments and the PPRTVs (subchronic p-RfDs and 
subchronic p-RfCs) provided in Table 5 are the recommended values for assessment of the 
components of this fraction. 
 
Medium Carbon Range Aromatic Fraction: C9–C16, EC9–EC < 22 
 The MADEP (2003) grouped the entire range of aromatics from C9–C32 into a single 
fraction for the assessment of oral noncancer toxicity and divided the fraction into C9–C18 and 
C19–C32 fractions for the assessment of inhalation noncancer toxicity.  The TPHCWG 
(1997a, b) defined their transport fractions by EC number rather than C number, but in selecting 
and deriving toxicity values, they actually used the C number range of C>8–C16 rather than the 
EC number range (TPHCWG, 1997b).  For the aromatic hydrocarbons, the difference between C 
and EC can be large (e.g., the C16 compound fluoranthene has an EC of 21.85).  An EC range of 
EC9–EC < 22 is recommended in this document, which corresponds to a C range of about  
C9–C16, for this medium carbon range aromatic fraction based on environmental transport and 
toxicological considerations—including volatility and carcinogenicity.  This fraction is virtually 
the same as the fraction defined by the TPHCWG (1997b). 
 
 This medium carbon range aromatic fraction includes longer chain and multi-substituted 
benzenes (e.g., cumene [isopropylbenzene], n-propylbenzene, methylethylbenzenes, and 
trimethylbenzenes), indan, methylindans, naphthalenes, and some lower molecular weight PAHs 
(e.g., acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene, and pyrene).  As listed 
in Table 6, toxicity values and cancer assessments are available for some of these individual 
compounds.  IRIS values include RfDs for cumene, napththalene, 2-methylnaphthalene, 
1,1-biphenyl, acenaphthene, fluorene, anthracene, and pyrene, RfCs for cumene and naphthalene 
and only qualitative cancer assessments for many of these compounds with the exception of an 
oral slope factor (OSF) for benzo(a)pyrene.  Also listed in Table 6 are a mix of provisional 
toxicity values including values for p-RfDs, subchronic p-RfDs, p-RfCs, subchronic p-RfCs, p-
OSFs, screening RPFs, cancer assessments, and screening p-RfDs, subchronic p-RfDs, p-RfCs 
and subchronic p-RfCs (see entries for n-propylbenzene, 1,3,5-trimethylbenzene, 
1,2,4-trimethylbenzene, high-flash aromatic naphtha, 2-methylnaphthalene, 
1-methylnaphthalene, anthracene, pyrene, and benz(a)anthracene).  A PPRTV for 1,2,3-
trimethylbenzene is completed (U.S. EPA, 2009k); information from that PPRTV will be 
considered for use in evaluating hydrocarbon mixtures when this mixtures PPRTV document is 
revised.  Table 6 includes both the medium and high carbon range fractions to facilitate 
evaluation of the selected C and EC ranges for these two fractions, and because of the overlap 
between ranges in the MADEP approach and the TPHCWG’s classification by C rather than the 
EC number range. 
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Table 6.  Toxicity Values for the Medium and High Carbon Range Aromatic Fractions:  
C9–C16, EC9–EC < 22 and C17–C32, EC22–EC35a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) 
Cancer 

WOE, RPF 

OSF (per 
mg/kg-
day) 

IUR  
(per 
µg/m3) Dateb 

IRIS and PPRTV Values 

9 9.13 Cumene 
(isopropylbenzene) 

RfD: 1 × 10-1, increased kidney 
weight, Wolf et al., 1956 

RfC: 4 × 10-1, increased 
kidney and adrenal weights, 
Cushman et al., 1995 

Group D (not 
classifiable) 

NA NA 1997 

10 11.69 Naphthalene RfD: 2 × 10-2, decreased body 
weight, BCL, 1980 

RfC: 3 × 10-3, nasal lesions, 
NTP, 1992 

Group C 
(possible 
human 
carcinogen)  

Inadequate 
data 

Inadequate 
data 

1998 

11 12.84 2-Methylnaphthalene RfD: 4 × 10-3, alveolar proteinosis, 
Murata et al., 1997 

Inadequate data Inadequate 
data 

NA NA 2003 

12 14.26 1,1-Biphenyl RfD: 5 × 10-2, kidney damage, 
Ambrose et al., 1960 

Inadequate Data Group D (not 
classifiable) 

NA NA 1989/
1991 

12 15.06 Acenaphthylene Not assessed Not Assessed Group D (not 
classifiable) 

Inadequate 
data 

Inadequate 
data 

1991 

12 15.5 Acenaphthene RfD: 6 × 10-2, hepatotoxicity, 
U.S. EPA, 1989 

Not Assessed Not assessed Not 
assessed 

Not 
assessed 

1994 

13 16.55 Fluorene RfD: 4 × 10-2, decreased red blood 
cells, packed cell volume and Hgb, 
U.S. EPA, 1989 

Not assessed Group D (not 
classifiable) 

NA NA 1990 

14 19.36 Phenanthrene Not assessed Not assessed Group D (not 
classifiable) 

NA NA 1990 

IR
IS

 (
U

.S
. E

P
A

, 2
00

9o
),

 R
P

F
 fr

om
 U

.S
. E

P
A

 (
19

93
)

 

14 19.43 Anthracene RfD: 3 × 10-1, freestanding NOEL, 
U.S. EPA, 1989 

Not Assessed Group D (not 
classifiable) 

NA NA 1993/
1991 
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Table 6.  Toxicity Values for the Medium and High Carbon Range Aromatic Fractions:  
C9–C16, EC9–EC < 22 and C17–C32, EC22–EC35a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) 
Cancer 

WOE, RPF 

OSF (per 
mg/kg-
day) 

IUR  
(per 
µg/m3) Dateb 

16 20.8 Pyrene RfD: 3 × 10-2, kidney effects, 
U.S. EPA, 1989 

Not assessed Group D (not 
classifiable) 

NA NA 1993/
1991 

16 21.85 Fluoranthene RfD: 4 × 10-2, kidney, liver, 
hematologic and clinical effects, 
U.S. EPA, 1988 

Not assessed Group D (not 
classifiable) 

NA NA 1993/ 
1990 

18 26.37 Benz(a)anthracene Not assessed Not assessed Group B2 
(probable 
human 
carcinogen), 
RPF=0.1 

Not 
assessed 

Not 
assessed 

1994 

IR
IS

 (
U

.S
. E

P
A

, 2
00

9o
),

 R
P

F
 fr

om
 

U
.S

. E
P

A
 (

19
93

) 

18 27.41 Chrysene Not assessed Not assessed Group B2 
(probable 
human 
carcinogen), 
RPF=0.001 

Inadequate 
data 

Inadequate 
data 

1994 

20 30.14 Benzo(b)fluoranthene Not assessed Not assessed Group B2 
(probable 
human 
carcinogen), 
RPF=0.1 

Inadequate 
data 

Inadequate 
data 

1994 

IR
IS

 (
U

.S
. E

P
A

, 2
00

9o
),

 
R

P
F

 fr
om

 U
.S

. E
P

A
 

20 30.14 Benzo(k)fluoranthene Not assessed Not assessed Group B2 
(probable 
human 
carcinogen), 
RPF=0.01 

Inadequate 
data 

Inadequate 
data 

1994 
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Table 6.  Toxicity Values for the Medium and High Carbon Range Aromatic Fractions:  
C9–C16, EC9–EC < 22 and C17–C32, EC22–EC35a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) 
Cancer 

WOE, RPF 

OSF (per 
mg/kg-
day) 

IUR  
(per 
µg/m3) Dateb 

20 31.34 Benzo(a)pyrene Not assessed Not assessed Group B2 
(probable 
human 
carcinogen), 
RPF=1 

7.3× 100, 
fore- 
stomach 
(larynx, 
esophagus) 
4 data sets 

Not 
assessed 

1994 

22 33.92 Dibenz(a,h)anthracene Not assessed Not assessed Group B2 
(probable 
human 
carcinogen), 
RPF=1 

Inadequate 
data 

Inadequate 
data 

1994 

22 34.14 Benzo(g,h,i)perylene Not assessed Not assessed Group D (not 
classifiable) 

NA NA 1990 

IR
IS

 (
U

.S
. E

P
A

, 2
00

9o
),

 R
P

F
 fr

om
 U

.S
. E

P
A

 

22 35.01 Indeno(1,2,3-c,d)pyrene Not assessed Not assessed Group B2 
(probable 
human 
carcinogen), 
RPF=0.1 

Inadequate 
data 

Inadequate 
data 

1994 

P
P

R
T

V
 (

U
.S

. E
P

A
, d

at
e 

in
 

la
st

 c
ol

um
n)

 

9 9.47 n-Propylbenzene sRfD: 1 × 10-1, liver and kidney 
toxicity, based on IRIS RfD for 
ethylbenzene, Wolf et al., 1956, 
using a surrogate analysis 
RfD: 1 × 10-1, liver and kidney 
toxicity, based on IRIS RfD for 
ethylbenzene, Wolf et al., 1956, 
using a surrogate analysis 
(*Screening Values) 

sRfC: 1 × 100, developmental 
toxicity, based on IRIS RfC 
for ethylbenzene,  Andrews et 
al., 1981; Hardin et al., 1981, 
using a surrogate analysis 
RfC: 1 × 100, developmental 
toxicity, based on IRIS RfC 
for ethylbenzene,  Andrews et 
al., 1981; Hardin et al., 1981, 
using a surrogate analysis 
(*Screening Values) 

Inadequate 
data 

NA NA 2009j 
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Table 6.  Toxicity Values for the Medium and High Carbon Range Aromatic Fractions:  
C9–C16, EC9–EC < 22 and C17–C32, EC22–EC35a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) 
Cancer 

WOE, RPF 

OSF (per 
mg/kg-
day) 

IUR  
(per 
µg/m3) Dateb 

9 9.62 1,3,5-Trimethylbenzene sRfD: 1 × 10-1, increased liver 
weight,  Koch Industries, 1995 
RfD: 1 × 10-2, increased liver 
weight,  Koch Industries, 1995 
(*Screening Values) 

sRfC: 1 × 10-2, Wiaderna et 
al., 2002   
RfC: Inadequate data 

Inadequate 
data 

NA NA 2009k 

9 9.84 1,2,4-Trimethylbenzene sRfD: Inadequate data 
RfD: Inadequate data 

sRfC: 7 × 10-2, decreased 
clotting time, Korsak et al., 
2000 
RfC: 7 × 10-3, based on sRfC 
study 

Inadequate 
data 

Inadequate 
data 

Inadequate 
data 

2007f 

9 10.06 1,2,3-Trimethylbenzene      INPROC 

10 9.84 tert-Butylbenzene sRfD: Inadequate data 
RfD: Inadequate data 

sRFC: Inadequate data 
RfC: Inadequate data 

Inadequate 
data 

Inadequate 
data 

Inadequate 
data 

2004a,b,c 

10 9.98 sec-Butylbenzene sRfD: Inadequate data 
RfD: Inadequate data 

sRfC: Inadequate data 
RfC: Inadequate data 

Inadequate 
data 

Inadequate 
data 

Inadequate 
data 

2004a,b,c 

10 10.5 n-Butylbenzene sRfD: Inadequate data 
RfD: Inadequate data 

sRfC: Inadequate data 
RfC: Inadequate data 

Inadequate 
data 

Inadequate 
data 

Inadequate 
data 

2004a,b,c 

P
P

R
T

V
 (

U
.S

. E
P

A
, d

at
e 

in
 la

st
 c

ol
um

n) 

9-10  High-flash aromatic 
naphtha 

sRfD: 3 × 10-1, anemia, 
Bio/Dynamics, 1990b 
RfD: 3 × 10-2, from sRfD study 
(*Screening Values) 

sRfC: 1 × 100 maternal body 
weight depression, McKee et 
al.,1990 
RfC: 1 × 10-1, from sRfC 
study 

Inadequate 
information 
to assess 

Inadequate 
data 

Inadequate 
data 

2009g 
 

11 12.84 2-Methylnaphthalene sRfD: 4 × 10-3, alveolar proteinosis, 
Murata et al., 1997 
RfD: Not assessed 

sRfC: Inadequate data 
RfC: Inadequate data 

Inadequate 
data 

NA NA 2007c 

P
P

R
T

V
 (

U
.S

. E
P

A
, 

da
te

 in
 la

st
 c

ol
um

n)
 

11 12.99 1-Methylnaphthalene RfD: 7 × 10-3 
(*Screening value) 

sRfC: Inadequate data 
RfC: Inadequate data 

Suggestive 
evidence 

2.9 × 10-2 Inadequate 
data 

2008 
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Table 6.  Toxicity Values for the Medium and High Carbon Range Aromatic Fractions:  
C9–C16, EC9–EC < 22 and C17–C32, EC22–EC35a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) 
Cancer 

WOE, RPF 

OSF (per 
mg/kg-
day) 

IUR  
(per 
µg/m3) Dateb 

12 15.06 Acenaphthylene sRfD: Inadequate data 
RfD: Inadequate data 

sRfC: Inadequate data 
RfC: Inadequate data 

Inadequate 
data 

NA NA 2009l 

14 19.36 Phenanthrene sRfD: Inadequate data 
RfD: Inadequate data 

sRfC: Inadequate data 
RfC: Inadequate data 

Group D (not 
classifiable) 

NA NA 2009m 

14 19.43 Anthracene sRfD: 1 × 100 free standing NOEL, 
Wolfe, 1989 (RfD on IRIS) 

sRfC: Inadequate data 
RfC: Inadequate data 

Inadequate 
data 

NA NA 2009n 

16 20.8 Pyrene sRfD: 3 × 10-1, kidney damage, 
U.S. EPA, 1989 
RfD: Not assessed 

sRfC: Inadequate data 
RfC: Inadequate data 

Not likely to 
be a human 
carcinogen 

Inadequate 
data 

Inadequate 
data 

2007e 

18 26.37 Benz(a)anthracene sRfD: Not assessed 
RfD: Inadequate data 

sRfC: Not assessed 
RfC: Inadequate data 

Not assessed, 
RPF=0.1 
(*Screening 
Value) 

Inadequate 
data  

Not 
assessed 

2007b 

P
P

R
T

V
 (

U
.S

. E
P

A
, d

at
e 

in
 la

st
 c

ol
um

n) 

20 31.34 Perylene sRfD: Inadequate data 
RfD: Inadequate data 

sRfC: Inadequate data 
RfC: Inadequate data 

Inadequate 
data 

Inadequate 
data 

Inadequate 
data 

2007d 

Other Peer-Reviewed or Relevant Toxicity Values 

9 9.13 Cumene 
(isopropylbenzene) 

sRfD: 4 × 10-1, increased kidney 
weight, Wolf et al., 1956  

sRfC: 9 × 10-2 CNS effect, 
nasal irritation, Monsanto Co., 
1986 
RfC: 9 × 10-3, CNS effect, 
nasal irritation, Monsanto Co., 
1986 

Not assessed Not 
assessed 

Not 
assessed 

– 

12 14.26 1,1-Biphenyl sRfD: 5 × 10-2 kidney damage, 
Ambrose et al., 1960 (RfD on IRIS) 

RfC:  considered not verifiable 
by RfD/RfC Work Group 

Not assessed Not 
assessed 

Not 
assessed 

– 

H
E

A
S

T
 (

U
.S

. E
P

A
, 1

99
7) 

12 15.5 Acenaphthene sRfD: 6 × 10-1, liver effects, U.S. 
EPA, 1989 

Not assessed Not assessed Not 
assessed 

Not 
assessed 

– 
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Table 6.  Toxicity Values for the Medium and High Carbon Range Aromatic Fractions:  
C9–C16, EC9–EC < 22 and C17–C32, EC22–EC35a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) 
Cancer 

WOE, RPF 

OSF (per 
mg/kg-
day) 

IUR  
(per 
µg/m3) Dateb 

13 16.55 Fluorene sRfD: 4 × 10-1, decreased red blood 
cells, U.S. EPA, 1989 

Not assessed Not assessed Not 
assessed 

Not 
assessed 

– 

14 19.43 Anthracene sRfD: 3 × 100, freestanding NOEL, 
U.S. EPA, 1989 

RfC:  considered not verifiable 
by RfD/RfC Work Group 

Not assessed Not 
assessed 

Not 
assessed 

– 

16 20.8 Pyrene sRfD: 3 × 10-1, kidney damage, 
U.S. EPA, 1989 

RfC:  considered not verifiable 
by RfD/RfC Work Group 

Not assessed Not 
assessed 

Not 
assessed 

– 

H
E

A
S

T
 (

U
.S

. E
P

A
, 

19
97

) 

16 21.85 Fluoranthene sRfD: 4 × 10-1, kidney, liver and 
hematologic effects, U.S. EPA, 
1988 

RfC:  considered not verifiable 
by RfD/RfC Work Group 

Not assessed Not 
assessed 

Not 
assessed 

– 

M
A

D
E

P
 

(2
00

3)
 9-10  High flash aromatic 

naphtha 
Not assessed RfC: 5 × 10-2, increased liver 

weight and possible CNS 
effects, Clark et al., 1989 

Not assessed Not 
assessed 

Not 
assessed 

– 

T
P

H
C

W
G

  
(1

99
7b

) 

9 9.47 High-flash aromatic 
naphtha (called C9 
Aromatics by 
TPHCWG) 

Not assessed RfC: 2 × 10-1, increased liver 
and kidney weight, Clark et 
al., 1989 

Not assessed Not 
assessed 

Not 
assessed 

– 

10 11.69 Naphthalene Intermediate MRL: 6 × 10-1, 
transient CNS signs rat dams, NTP, 
1991 
Chronic MRL: Inadequate data 

Intermediate MRL: 
Inadequate data 
Chronic MRL: 7 × 10-4 ppm 
(3 × 10-3 mg/m3), nasal 
lesions, NTP, 2000  

Not assessed Not 
assessed 

Not 
assessed 

2005 

A
T

S
D

R
 (

da
te

 in
 la

st
 

co
lu

m
n)

 

11 12.84 2-Methylnaphthalene Intermediate MRL: Inadequate 
data 
Chronic MRL: 4 × 10-2, alveolar 
proteinosis, Murata et al., 1993 

Intermediate and chronic 
MRL: Inadequate data 

Not assessed Not 
assessed 

Not 
assessed 

2005 
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Table 6.  Toxicity Values for the Medium and High Carbon Range Aromatic Fractions:  
C9–C16, EC9–EC < 22 and C17–C32, EC22–EC35a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) 
Cancer 

WOE, RPF 

OSF (per 
mg/kg-
day) 

IUR  
(per 
µg/m3) Dateb 

A
T

S
D

R
 (

da
te

 
in

 la
st

 c
ol

um
n)

 11 12.99 1-Methylnaphthalene Intermediate MRL: Inadequate 
data 
Chronic MRL: 7 × 10-2, alveolar 
proteinosis, Murata et al., 1997 

Intermediate and chronic 
MRL: Inadequate data 

Not assessed Not 
assessed 

Not 
assessed 

2005 

12 15.5 Acenaphthene Intermediate MRL: 6 × 10-1,liver 
effects, U.S. EPA, 1989c  
Chronic MRL: Inadequate data  

Intermediate and chronic 
MRL: Inadequate data 

Not assessed Not 
assessed 

Not 
assessed 

1995 

13 16.55 Fluorene Intermediate MRL: 4 × 10-1, liver 
effects, U.S. EPA, 1989e  
Chronic MRL: Inadequate data 

Intermediate and chronic 
MRL: Inadequate data 

Not assessed Not 
assessed 

Not 
assessed 

1995 

14 19.43 Anthracene Intermediate MRL: 1 × 101, free 
standing NOAEL (concern for liver 
effects), U.S. EPA, 1989d  
Chronic MRL: Inadequate data 

Intermediate and chronic 
MRL: Inadequate data 

Not assessed Not 
assessed 

Not 
assessed 

1995 

A
T

S
D

R
 (

da
te

 in
 la

st
 c

ol
um

n)
 

16 21.85 Fluoranthene Intermediate MRL: 4 × 10-1, liver 
effects, U.S. EPA, 1989e  
Chronic MRL: Inadequate data 

Intermediate and chronic 
MRL: Inadequate data 

Not assessed Not 
assessed 

Not 
assessed 

1995 
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Table 6.  Toxicity Values for the Medium and High Carbon Range Aromatic Fractions:  
C9–C16, EC9–EC < 22 and C17–C32, EC22–EC35a 

Derived Value 

S
ou

rc
e 

C EC Name Oral (mg/kg-day) Inhalation (mg/m3) 
Cancer 

WOE, RPF 

OSF (per 
mg/kg-
day) 

IUR  
(per 
µg/m3) Dateb 

aComplete citations for the principal studies can be found in the source documents (e.g., IRIS [U.S. EPA, 2009o]). 
bDate of IRIS assessment (last revision), PPRTV, or ATSDR toxicological profile; dates for HEAST, MADEP, and TPHCWG are provided in far left column of 
table. 
 
*Screening values are developed in the Appendix of a PPRTV.  For example, in cases where a high degree of uncertainty exists . Screening Values are intended 
for use in limited circumstances when no Tier 1, 2, or 3 values are available.   
RPF = Relative potency factor (U.S. EPA, 1993) listed with IRIS Cancer WOE for convenience of the reader. 
ATSDR = Agency for Toxic Substances and Disease Registry, C = carbon number, CNS = central nervous system, EC = equivalent carbon number index, 
HEAST = Health Effects Assessment summary Table, INPROC = in process, IRIS = Integrated Risk Information System, IUR = inhalation unit risk, MADEP = 
Massachusetts Department of Environmental Protection, MRL = Minimal Risk Level, NA = Not applicable, NOEL = no-observed-effect level, OSF = oral slope 
factor, p- = provisional, PPRTV = Provisional Peer-Reviewed Toxicity Value, PTV = Provisional Toxicity Value (draft), RfC = inhalation reference 
concentration, sRfC = subchronic RfC, RfD = oral reference dose, sRfD = subchronic RfD, RPF = Relative potency factor, TPHCWG = Total Petroleum 
Hydrocarbon Criteria Working Group, WOE = weight of evidence 
 

 
 



FINAL 
9-30-2009 

 
 

 37 

 A mixture of predominantly C9–C10 alkylbenzenes, high-flash aromatic naphtha, has 
been studied toxicologically.  Basing a value for at least the alkyl benzenes on a mixture, rather 
than a single chemical, is preferable since the data support development of toxicity values.  
Although MADEP (2003) and TPHCWG (1997b) derived inhalation RfCs for this mixture, some 
additional studies were located, including oral studies, and it was considered advisable to 
perform an updated assessment using current U.S. EPA methods.  Therefore, a PPRTV 
document was developed for high-flash aromatic naphtha (U.S. EPA, 2009g).  The PPRTVs for 
high-flash aromatic naphtha, listed in Table 6, include subchronic and chronic p-RfCs.  In 
addition, Table 6 contains several screening values for high-flash aromatic naphtha that may be 
useful in evaluating this fraction, developed in Appendix A of U.S. EPA (2009g).  Because the 
toxicity data based on the three unpublished studies (Bio/Dynamics Inc., 1990a,;b; Mobil Oil 
Corporation, 1994) are not peer-reviewed, only screening chronic or subchronic RfDs are 
available in Table 6.  Subchronic and chronic RfD values for individual alkylbenzenes in Table 6 
(n-propylbenzene, 1,3,5-trimethylbenzene) are also limited to screening values due to database 
weaknesses. 
 
 The effects of compounds in this fraction are commonly kidney, liver, and body weight 
effects.  Hematological effects are seen with some of these compounds.  The subchronic and 
chronic p-RfCs and subchronic and chronic screening RfDs derived for high-flash aromatic 
naphtha are the same order of magnitude as those for the single compounds in this fraction, 
including biphenyl and the low molecular weight PAHs.  Exceptions on IRIS are the 
2-methylnaphthalene RfD, which is an order of magnitude lower and is based on alveolar 
proteinosis, and the naphthalene RfC, which is two orders of magnitude lower and based on 
nasal lesions.  Other exceptions are the p-RfD for 1-methylnaphthalene, which is, however, only 
a screening value, and subchronic p-RfC and p-RfC values for 1,3,5-trimethylbenzene and 
1,2,4-trimethylbenzene.   
 
 According to MADEP (2003), both naphthalene and 2-methylnaphthalene are target 
analytes assessed separately under the Massachusetts Contingency Plan.  The recommendation in 
this PPRTV is to assess exposure to these compounds separately if possible, using their specific 
toxicity values (oral RfD and subchronic p-RfD for 2-methylnaphthalene, oral RfD and 
inhalation RfC for naphthalene).  Their mass should be subtracted from the total fraction mass 
before use of the high-flash aromatic naphtha toxicity values listed in Table 6 for the remaining 
fraction.  Specific monitoring data are unlikely to be available for 1-methylnaphthalene or the 
trimethylbenzene isomers, but if such data are available, then these chemicals could be treated 
similarly to naphthalene and 2-methylnaphthalene. 
 
 Because high-flash aromatic naphtha is a mixture of predominantly C9–C10 
alkylbenzenes, the provisional values for this mixture are most relevant to the alkylbenzene 
portion of this fraction.  Although there may be greater uncertainty involved in using these 
values when the fraction includes less closely structurally-related compounds, the available 
toxicity values for these other compounds (1,1-biphenyl, and the lower molecular weight PAHs, 
listed in Table 6) are similar to those for high-flash aromatic naphtha, which supports the use of 
that mixture as a surrogate for the fraction.  Carcinogenicity data are generally inadequate for 
compounds in this fraction and also for high-flash aromatic naphtha. 
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High Carbon Range Aromatic Fraction: C17–C32, EC22–EC35 
 To help readers understand clearly the U.S. EPA approach for this fraction, a brief 
explanation is provided here, followed by more extensive discussions below.  For noncancer oral 
toxicity values, fluoranthene, an IRIS and HEAST listed chemical, was selected as a surrogate.  
Since this fraction is basically nonvolatile, no inhalation toxicity values were attempted.  For 
cancer toxicity values, seven PAH are to be evaluated together as indicator components for this 
fraction, using the RPF method.  As shown in Table 6, these seven are IRIS-listed B2 
carcinogenic PAHs with RPFs from U.S. EPA, 1993 (i.e., benzo[a]pyrene, benz[a]anthracene, 
chrysene, benzo[b]fluoranthene, benzo[k]fluoranthene, dibenz[a,h]anthracene, 
indeno[1,2,3-c,d]pyrene). 
 
 As explained previously, MADEP grouped the entire range of aromatics from C9–C32 
into a single fraction for the assessment of oral noncancer toxicity and divided the fraction into 
C9–C18 and C19–C32 fractions for the assessment of inhalation noncancer toxicity.  The 
TPHCWG (1997a) defined their transport fractions by EC number rather than C number, but in 
selecting and deriving toxicity values, they actually used the C number ranges.  Because the EC 
value for aromatic hydrocarbons is higher than the C value, the low end of their fraction range 
actually was EC22, rather than the stated EC > 16 (TPHCWG, 1997b).  The use of the EC 
number range of EC22–EC35 is recommended in this document, which corresponds to a C 
number range of about C17–C32, for the high carbon range aromatic fraction based on 
environmental transport and toxicological considerations, including volatility and 
carcinogenicity.  This fraction is virtually the same as the fraction defined by the TPHCWG 
(1997b). 
 
 This fraction includes the medium and high molecular weight PAHs, which generally are 
not volatile when released to soil or water (ATSDR, 1995)4.  Although PAHs can bind to soil 
particulates, methods and data to estimate toxicity values or assess risk from inhaled 
soil-particulate-bound PAHs are not available. 
  

Data on noncancer toxicity are limited for the PAHs of this fraction, and RfDs, RfCs, and 
MRLs have not been derived for them.  The noncancer oral toxicity of this fraction can be 
assessed through the use of the oral toxicity values for fluoranthene.  Although fluoranthene is a 
C16 compound, it has an EC of 21.85, which is very close to the lower end (22) of the EC range 
for this fraction.  The RfD for fluoranthene is available on IRIS and the subchronic RfD, based 
on the same study, is listed in the HEAST.  Table 6 reports these values.  The uncertainty 
involved in the use of fluoranthene as a surrogate for the noncancer oral toxicity of this fraction 
is high due to the lack of relevant data on the noncancer toxicity of the compounds in this 
fraction. 
  

A cancer slope factor is available only for the Group B2 (probable human carcinogen) 
PAH benzo(a)pyrene.  The other six Group B2 PAHs can be assessed using the RPFs estimated 
and recommended by U.S. EPA (1993).  This is an indicator component method that assumes the 
carcinogenicity of the fraction is approximated by the components with known carcinogenicity 

                                                 
4When released to air through combustion processes, these PAHs exist primarily in the particulate phase—except for 
chrysene and benzo(a)anthracene, which can exist partially in the vapor phase (ATSDR, 1995).  PAHs created and 
released to air by combustion, however, are not within the scope of this document on aliphatic and aromatic 
hydrocarbons. 
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and quantitative estimates (slope factor or RPF).  When U.S. EPA develops new RPFs for 
additional PAHs or recommends changes in the current set of seven RPF values for evaluation of 
the PAHs, these can be incorporated into the risk assessment. 

 
 

CONCLUSIONS AND RECOMMENDATIONS 
 
 

 Building upon the contributions of MADEP and TPHCWG to the fractional approach for 
evaluation of hazard/risk of exposure to petroleum hydrocarbons (see Appendix A), this PPRTV 
document updates and expands the selection and derivation of toxicity values to include both 
subchronic and chronic RfDs and RfCs, as well as cancer WOE assessments, OSFs, and IURs.  
Newer data and updated U.S. EPA methods are used to provide new provisional assessments 
(U.S. EPA, 2009a-i) as needed and supported by the available data.  The approach is generally 
consistent with the MADEP and the TPHCWG approaches, using toxicity values for a surrogate 
compound or similar mixture to represent the toxicity of the fraction.  Where the components of 
the fraction vary in type or potency of toxic action, it is recommended that the more toxic 
component (e.g., n-hexane of the low range aliphatic fraction) be used as the surrogate when it 
exceeds the percentage in the surrogate mixture (e.g., commercial hexane, inhalation 
assessment), or when other suitable values are not available for the exposure route (oral).  In 
some cases, a components method is recommended: i.e., for the BTEX (low carbon range 
aromatic fraction); and for seven PAHs of the high carbon range aromatic fraction, which are 
IRIS-listed Group B2 (probable human carcinogen) carcinogenic PAHs with RPFs from U.S. 
EPA (1993).  A combination components and surrogate mixture approach is recommended for 
the medium carbon range aromatic fraction, with the target analytes naphthalene and 
2-methylnaphthalene assessed separately using their specific toxicity values (oral for both 
compounds and inhalation for naphthalene).  The mass of the target analyte(s) is subtracted from 
the fraction mass, which is then assessed using toxicity values for the surrogate mixture (high-
flash aromatic naphtha). 
 
 The recommended toxicity values and cancer assessments and methods are summarized 
in Table 7 (noncancer oral), Table 8 (noncancer inhalation), and Table 9 (cancer oral and 
inhalation).  The rationales for these recommendations have been presented in previous sections 
of this document.  The use of additivity methods (U.S. EPA, 1986, 1989, 1993, 2000) is 
recommended when applicable to assess potential risk within and across fractions.  These 
methods include the HI for noncancer effects of oral and inhalation exposure, RPFs for the 
Group B2 (probable human carcinogen) PAHs, and response addition for assessing cancer risk 
across fractions.  These methods are essentially component-based methods wherein the fractions 
(or in the cases described previously, individual chemicals in the fraction) are considered 
components of aliphatic and aromatic hydrocarbons. 
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Table 7.  Recommended Oral Noncancer Toxicity Values for Aliphatic and Aromatic 
Hydrocarbon Fractionsa 

Aliphatics 

Fraction: 
Surrogate or 
Components sRfD (mg/kg-day) Source RfD (mg/kg-day) Source 

Low carbon range C5–C8, EC5–EC8:  

n-hexane 3 × 10-1, reduced nerve 
conduction velocity, 
Ono et al., 1981 

PPRTV 
(U.S. EPA, 2009c) 

Not assessed under 
IRIS program 

IRIS (U.S. EPA, 
2009j) 

Medium carbon range C9–C18, EC > 8–EC16: 

Hydrocarbon 
streams or solvents 
within the range 
and containing <1% 
aromatics 

1 × 10-1, liver, kidney 
and hematologic 
effects, Anonymous, 
1990, 1991a,b 
(*Screening value) 

PPRTV 
(U.S. EPA, 2009h) 

1 × 10-2, liver, kidney 
and hematologic 
effects, Anonymous, 
1990, 1991a,b 
(*Screening value) 

PPRTV 
(U.S. EPA, 2009h) 

High carbon range C19–C32, EC > 16–EC35: 

White mineral oils 
generally within the 
range 

3 × 101, lower end of 
human therapeutic 
dose range for laxative 
effects, NASPGHN, 
2006 

PPRTV 
(U.S. EPA, 2009i) 

3 × 100, lower end of 
human therapeutic 
dose range for laxative 
effects, NASPGHN, 
2006 

PPRTV 
(U.S. EPA, 2009i) 

Aromatics 

Fraction: 
Surrogate or 
Components sRfD (mg/kg-day) Source RfD (mg/kg-day) Source 

Low carbon range C6–C8, EC6–EC < 9: 

Benzene 1 × 10-2, decreased 
lymphocyte count, 
Rothman et al., 1996, 
extrapolated from 
inhalation, U.S. EPA, 
2009j 

PPRTV 
(U.S. EPA, 2009a) 

4 × 10-3, decreased 
lymphocyte count, 
Rothman et al., 1996, 
extrapolated from 
inhalation 

IRIS 
(U.S. EPA, 2009j) 

Toluene 8 × 10-1, increased 
kidney weight, NTP, 
1990 

PPRTV 
(U.S. EPA, 2009d) 

8 × 10-2, increased 
kidney weight, NTP, 
1990 

IRIS 
(U.S. EPA, 2009j) 

Ethylbenzeneb 5 × 10-2, centrilobular 
hepatic hypertrophy, 
Mellert et al., 2007 

PPRTV 
(U.S. EPA, 2009b) 

1 × 10-1, liver and 
kidney lesions, Wolf et 
al., 1956 

IRIS 
(U.S. EPA, 2009j) 

Xylenes 4 × 10-1, reduced body 
weight,  Wolfe et al., 
1988a 

PPRTV 
(U.S. EPA, 2009e) 

2 × 10-1, decreased 
body weight, increased 
mortality, NTP, 1986 

IRIS 
(U.S. EPA, 2009j) 
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Table 7.  Recommended Oral Noncancer Toxicity Values for Aliphatic and Aromatic 
Hydrocarbon Fractionsa 

Aromatics (cont’d) 

Fraction: 
Surrogate or 
Components sRfD (mg/kg-day) Source RfD (mg/kg-day) Source 

Medium carbon range C9–C16, EC9–EC < 22:  

High flash aromatic 
naphtha (except 
naphthalene and 
2-naphthalene) 

3 × 10-1, anemia, 
Bio/Dynamics, 1990b 
(*Screening Value) 

PPRTV 
(US. EPA, 2009g) 

3 × 10-2, anemia, 
Bio/Dynamics, 1990b 
(*Screening Value) 

PPRTV 
(US. EPA, 2009g) 

Naphthalene Not available – 2 × 10-2, decreased 
body weight, BCL, 
1980 

IRIS 
(U.S. EPA, 2009j) 

2-Methylnaphthalene 4 × 10-3, alveolar 
proteinosis, Murata et 
al., 1997 

PPRTV 
(U.S. EPA, 2007c) 

4 × 10-3, alveolar 
proteinosis, Murata et 
al., 1997 

IRIS 
(U.S. EPA, 2009j) 

High carbon range C17–C32, EC22–EC35:  

Fluoranthene 4 × 10-1, kidney, liver 
and hematologic 
effects, U.S. EPA, 
1988 

HEAST 
(U.S. EPA, 1997) 

4 × 10-2, kidney, liver, 
hematologic and 
clinical effects, U.S. 
EPA, 1988 

IRIS 
(U.S. EPA, 2009j) 

aComplete citations for the principal studies can be found in the source documents (e.g., IRIS [U.S. EPA, 2009j]). 
bThe lower sRfD relative to the RfD for ethylbenzene reflects the more recent derivation of the sRfD (new critical 
study, BMD modeling). 
 
*Screening values are developed in the Appendix of a PPRTV.  For example, in cases where a high degree of 
uncertainty exists.  Screening Values are intended for use in limited circumstances when no Tier 1, 2, or 3 values are 
available.   
C = carbon number, EC = equivalent carbon number index, HEAST = Health Effects Assessment summary Table, 
IRIS = Integrated Risk Information System, PPRTV = Provisional Peer-Reviewed Toxicity Value, RfD = oral 
reference dose, sRfD = subchronic RfD 
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Table 8.  Recommended Inhalation Noncancer Toxicity 
Values for Aliphatic and Aromatic Hydrocarbon Fractionsa 

Aliphatics 

Fraction: 
Surrogate or 
Components sRfC mg/m3) Source RfC (mg/m3) Source 

Low carbon range C5–C8, EC5–EC8:  

n-hexane, if present 
at >53% of fraction  

2 × 100, Decreased 
motor nerve 
conduction velocity, 
Huang et al., 1989 

PPRTV 
(U.S. EPA, 2009c) 

7 × 10-1, peripheral 
neuropathy, Huang et 
al., 1989 

IRIS 
(U.S. EPA, 2009j) 

Commercial 
hexane, if n-hexane 
present at ≤53% of 
fraction 

27 × 100, clinical and 
histopathological signs 
of neuropathy, IRDC, 
1992a,b 

PPRTV 
(U.S. EPA, 2009f) 

6 × 10-1, nasal 
epithelial cell 
hyperplasia, 
Biodynamics, 1993a; 
Daughtrey et al.,1999 

PPRTV 
(U.S. EPA, 2009f) 

Medium carbon range C9–C18, EC > 8–EC16: 

Hydrocarbon 
streams or solvents 
within the range 
and containing <1% 
aromatics 

1 × 10-1, nasal goblet 
cell hypertrophy, NTP, 
2004 
 

PPRTV 
(U.S. EPA, 2009h) 

1 × 10-1, nasal goblet 
cell hypertrophy and 
adrenal hyperplasia, 
NTP, 2004 

PPRTV 
(U.S. EPA, 2009h) 

High carbon range C19–C32, EC > 16–EC35: 

White mineral oils 
generally within the 
range 

NA, not volatile PPRTV 
(U.S. EPA, 2009i) 

NA, not volatile PPRTV 
(U.S. EPA, 2009i) 

Aromatics 

Fraction: 
Surrogate or 
Components sRfC( mg/m3) Source RfC (mg/m3) Source 

Low carbon range: C6–C8, EC6–EC < 9: 

Benzene 8 × 10-2, decreased 
lymphocyte count, 
Rothman et al., 1996 

PPRTV 
(U.S. EPA, 2009a) 

3 × 10-2, decreased 
lymphocyte count, 
Rothman et al., 1996 

IRIS 
(U.S. EPA, 2009j) 

Toluene 5 × 100, neurological 
effects, multiple 
studies, U.S. EPA, 
2009j 

PPRTV 
(U.S. EPA, 2009d) 

5 × 100, neurological 
effects, multiple 
studies 

IRIS 
(U.S. EPA, 2009j) 

Ethylbenzene 9 × 100, ototoxic 
effects, Gagnaire et al., 
2007 

PPRTV 
(U.S. EPA, 2009b) 

1 × 100, developmental 
effects, Andrew et al., 
1981; Hardin et al., 
1981 

IRIS 
(U.S. EPA, 2009j) 

Xylenes 4 × 10-1, neurological 
effects, Korsak et al., 
1994 

PPRTV 
(U.S. EPA, 2009e) 

1 × 10-1, impaired 
motor coordination, 
Korsak et al., 1994 

IRIS 
(U.S. EPA, 2009j) 
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Table 8.  Recommended Inhalation Noncancer Toxicity 
Values for Aliphatic and Aromatic Hydrocarbon Fractionsa 

Aromatics (cont’d) 

Fraction: 
Surrogate or 
Components sRfC( mg/m3) Source RfC (mg/m3) Source 

Medium carbon range C9–C16, EC9–EC < 22:  

High flash aromatic 
naphtha (except 
naphthalene) 

1 × 100, maternal body 
weight depression, 
McKee et al.,1990 

PPRTV 
(U.S. EPA, 2009g) 

1 × 10-1, maternal 
body weight 
depression, McKee et 
al.,1990 

PPRTV 
(U.S. EPA, 2009g) 

Naphthalene Not available – 3 × 10-3, nasal lesions, 
NTP 1992 

IRIS 
(U.S. EPA, 2009j) 

High carbon range C17–C32, EC22–EC35: 

 NA, not volatile – NA, not volatile – 
aComplete citations for the principal studies can be found in the source documents (e.g., IRIS [U.S. EPA, 2009j]). 
 
C = carbon number, EC = equivalent carbon number index, IRIS = Integrated Risk Information System, NA = Not 
applicable, PPRTV = Provisional Peer-Reviewed Toxicity Value, RfC = inhalation reference concentration, 
sRfC = subchronic RfC 
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Table 9.  Recommended Cancer Assessments for 
Aliphatic and Aromatic Hydrocarbon Fractionsa 

Aliphatics 

Fraction: 
Surrogate or 
Components Cancer WOE, RPF OSF (per mg/kg-day) IUR (per µg/m3) Source 

Low carbon range C5–C8, EC5–EC8:  

Commercial 
hexane, if n-hexane 
present at ≤53% of 
the fraction 

Suggestive evidence Inadequate data 1.9 × 10-7,  
pituitary adenoma or 
carcinoma, 
Biodynamics, 1993b; 
Daughtrey et al., 1999 
(*Screening value) 

PPRTV 
(U.S. EPA, 2009f) 
 

Medium carbon range C9–C18, EC > 8–EC16:  

Petroleum streams 
or solvents within 
the range and 
containing <1% 
aromatics 

Suggestive evidence 
 

NA 4.5 × 10-6, benign or 
malignant adrenal 
pheochromocytoma, 
NTP, 2004 
(*Screening Value) 

PPRTV 
(U.S. EPA, 2009h) 

High carbon range C19–C32, EC > 16–EC35:  

White mineral oils 
generally within the 
range 

Inadequate 
information to assess 

Inadequate data NA, not volatile PPRTV 
(U.S. EPA, 2009i) 

Aromatics 

Fraction: 
Surrogate or 
Components Cancer WOE, RPF OSF (per mg/kg-day IUR (per µg/m3) Source 

Low carbon range C6–C8, EC6–EC < 9: 

Benzene Group A (human 
carcinogen); 
known/likely human 
carcinogen 

1.5 × 10-2 to 5.5 × 10-2, 
leukemia, several 
studies, extrapolated 
from inhalation 

2.2 × 10-2 to 7.8 × 10-6, 
leukemia, several 
studies 

IRIS 
(U.S. EPA, 2009j) 

Toluene Inadequate data NA NA IRIS 
(U.S. EPA, 2009j) 

Ethylbenzene Group D (not 
classifiable) 

NA NA IRIS 
(U.S. EPA, 2009j) 

Xylenes Inadequate data NA NA IRIS 
(U.S. EPA, 2009j) 

Medium carbon range C9–C16, EC9–EC < 22:  

High flash aromatic 
naphtha (except 
naphthalene) 

Inadequate 
information to assess 

Inadequate data Inadequate data PPRTV (US. EPA, 
2009g) 

Naphthalene Group C (possible 
human carcinogen) 

Inadequate data Inadequate data IRIS (U.S. EPA, 
2009j) 
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Table 9.  Recommended Cancer Assessments for 
Aliphatic and Aromatic Hydrocarbon Fractionsa 

Aromatics (cont’d) 

Fraction: 
Surrogate or 
Components Cancer WOE, RPF OSF (per mg/kg-day IUR (per µg/m3) Source 

High carbon range C17–C32, EC22–EC35: 

Benzo(a)pyrene Group B2 (probable 
human carcinogen), 
RPF=1 

7.3 × 100, forestomach 
(larynx, esophagus) 
4 data sets 

NA, not volatile IRIS (U.S. EPA, 
2009j); U.S. EPA, 
1993 

Benz(a)anthracene Group B2 (probable 
human carcinogen), 
RPF=0.1 

Inadequate data, use 
RPF 

NA, not volatile IRIS (U.S. EPA, 
2009j); U.S. EPA, 
1993 

Chrysene Group B2 (probable 
human carcinogen), 
RPF=0.001 

Inadequate data, use 
RPF 

NA, not volatile IRIS (U.S. EPA, 
2009j); U.S. EPA, 
1993 

Benzo(b)fluoranthene Group B2 (probable 
human carcinogen), 
RPF=0.1 

Inadequate data, use 
RPF 

NA, not volatile IRIS (U.S. EPA, 
2009j); U.S. EPA, 
1993 

Benzo(k)fluoranthene Group B2 (probable 
human carcinogen), 
RPF=0.01 

Inadequate data, use 
RPF 

NA, not volatile IRIS (U.S. EPA, 
2009j); U.S. EPA, 
1993 

Dibenz(a,h)anthracene Group B2 (probable 
human carcinogen), 
RPF=1 

Inadequate data, use 
RPF 
 

NA, not volatile IRIS (U.S. EPA, 
2009j); U.S. EPA, 
1993 

Indenol(1,2,3-c,d) 
pyrene 

Group B2 (probable 
human carcinogen), 
RPF=0.1 

Inadequate data, use 
RPF 

NA, not volatile IRIS (U.S. EPA, 
2009j); U.S. EPA, 
1993 

aComplete citations for the principal studies can be found in the source documents (e.g., IRIS [U.S. EPA, 2009j]). 
 
*Screening values are developed in the Appendix of a PPRTV.  For example, in cases where a high degree of 
uncertainty exists. Screening Values are intended for use in limited circumstances when no Tier 1, 2, or 3 values are 
available.   
C = carbon number, EC = equivalent carbon number index, IRIS = Integrated Risk Information System, IUR = 
inhalation unit risk, NA = Not applicable, OSF = oral slope factor, PPRTV = Provisional Peer-Reviewed Toxicity 
Value, RPF = Relative potency factor (U.S. EPA, 1993), WOE = weight of evidence 
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APPENDIX A.  EXISTING APPROACHES FOR EVALUATING COMPLEX 
MIXTURES OF ALIPHATIC AND AROMATIC HYDROCARBONS 

 
 
Massachusetts Department of Environmental Protection (MADEP) Approach 
 The MADEP recommended the use of a combination indicator compound and fraction 
approach for the assessment of health effects from petroleum hydrocarbons in soil and water, 
with a focus on oral exposure (Hutcheson et al., 1996; MADEP, 1994).  Subsequently, 
MADEP (1996, 1997, 2001) published public comment and final drafts regarding 
implementation of their approach.  These drafts and the final version of the implementation 
document (MADEP, 2002) contained some modifications to take into account the strengths of 
the TPHCWG approach (discussed in the next section of this document)—particularly the 
TPHCWG-determined transport properties of hydrocarbon fractions, which are related to the 
equivalent (or relative) carbon number indices for the compounds (TPHCWG, 1997a).  In 
addition, these documents incorporated inhalation assessment and inhalation reference 
concentrations (RfCs).  In 2003, MADEP updated the MADEP (1994) report, providing new and 
revised petroleum hydrocarbon fraction toxicity values, and a review of the literature to support 
the derivations of these values (MADEP, 2003).  The MADEP approach is as follows: 
 
Carcinogenic Effects 

• Specific hydrocarbon indicator compounds that have U.S. EPA cancer potency factors 
are assessed; these are benzene and benzo(a)pyrene. 

• MADEP is reviewing the U.S. EPA (1993) relative potency factors (RPFs) for PAHs, and 
in the meantime recommends the use of those values and the slope factor for 
benzo(a)pyrene for cancer assessment of the high-carbon-range aromatics (MADEP, 
2008). 

 
Noncarcinogenic Effects 

• Hydrocarbon fractions are established based on molecular structure (aromatic versus 
aliphatic), and then on number of carbon atoms (C), using toxicologically similar 
groupings and excluding compounds with less than five carbons because their high 
volatility precludes chronic exposure from spills/releases.  Analytical methods for these 
fractions are suggested. 

• With the exception of the aromatic C5-C8 fraction, the toxicity of each fraction initially 
was represented by the RfD for a representative “reference compound” from the fraction, 
usually chosen because of the availability of an RfD on IRIS or adequate data to support 
derivation of an RfD.  The toxicities of other compounds in the subclass were assumed to 
equal that of the reference compound.  Some of these fractions include subfractions that 
were combined because of similarity of toxicity across fractions or limitations in the 
toxicity data.  The approach is now broadened to include the selection of similar mixtures 
to represent the toxicity of a fraction and the inclusion of inhalation toxicity values. 

 
 The MADEP (1994, 2001, 2003; Hutcheson et al., 1996) approach assumes additivity of 
the hydrocarbon fractions and the indicator compounds in assessing the potential for adverse 
effects of petroleum hydrocarbons on human health (dose-addition using the hazard index [HI] 
approach for noncarcinogenic effects and RPF approach for carcinogenic PAHs; response 
addition for carcinogenic effects across fractions). 
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Total Petroleum Hydrocarbon Criteria Working Group (TPHCWG) Approach  
 The TPHCWG (1997a, b; Weisman, 1998) also recommended a combination indicator 
compound and fraction approach for TPH, which differed from the MADEP approach: (1) in its 
application only to soil contamination (to develop risk-based screening levels [RBSLs]); (2) in 
the elimination of assessment for noncarcinogenic effects if carcinogens are present above 
regulatory criteria; (3) in the basis for selection of the fractions; and (4) initially, in a more 
extensive use of toxicity data for mixtures to represent the toxicity of the fraction.  Subsequently, 
the TPHCWG (1999) appeared to broaden its focus to include RBSLs for groundwater as well as 
for soil.  Some of the TPHCWG hydrocarbon fractions include subfractions that were combined 
for toxicological assessment because of similarity of toxicity across fractions or limitations in the 
toxicity data.  The TPHCWG approach is as follows: 
 
Carcinogenic Effects 

• Specific carcinogenic indicator compounds (i.e., benzene, benzo[a]pyrene) are assessed.   
• The use of (relative) potency factors and the benzo(a)pyrene slope factor is mentioned for 

benzo(a)anthracene, indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene, chrysene, 
benzo(b)fluoranthene and benzo(k)fluoranthene, but they are not further described or 
referenced. 

 
Noncarcinogenic Effects 

These effects are assessed only if the carcinogenic indicator compounds are not detected 
or are below regulatory criteria. 

 
• Hydrocarbon fractions are established based on molecular structure (aromatic versus 

aliphatic) and then on the basis of equivalent carbon (EC) number index.  This index is 
equivalent to the retention time of the compounds on a boiling point gas chromatography 
(GC) column (nonpolar capillary column), normalized to the n-alkanes.  For example, 
benzene, a C6 aromatic compound, has an EC of 6.5 because its boiling point and GC 
retention time are approximately halfway between those of n-hexane (C6, EC6) and 
n-heptane (C7, EC7).  Physical and chemical properties of hydrocarbons that are useful in 
predicting fate and transport (vapor pressure, solubility, partition coefficient, Henry’s 
Law constants) are predictably related to the EC and can be estimated using algorithms.  
The mass of the carcinogenic indicator compounds is subtracted from the mass of the 
fraction. 

• Following subtraction of the mass of the carcinogenic hydrocarbons, the noncancer 
effects of the remaining mass of each fraction are assessed by comparison with a 
surrogate compound or mixture. 

 
 The TPHCWG (1997a, b; 1999) approach assumes additivity of the hydrocarbon 
fractions and the indicator compounds in assessing the potential for adverse effects of petroleum 
hydrocarbons on human health, as in deriving risk-based screening levels for soil (dose-addition 
using HI approach for noncarcinogenic effects and RPFs for carcinogenic PAHs). 
 
 One caveat to this fate and transport fraction approach is that simplified models, such as 
the ones used by the TPHCWG (1997a) to perform the fraction groupings, neglect cosolvency 
effects and saturation of active sorption sites in soils (for nonionic hydrophobic chemicals, the 
organic carbon content of soil is the primary soil property controlling sorption).  The actual 
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transport properties at a waste site may be significantly influenced by the quantity of material 
spilled or leaked into the soil (e.g., 500 gallons of gasoline will behave differently than 500 mL).  
For example, although PAHs may have a strong predicted adsorption to soil, when present in a 
large spill, they may initially have no or very low sorption due to cosolvent and saturation 
effects.  As the spill migrates and becomes diluted, however, the influence of cosolvent and 
saturation effects will diminish.  Another observation with regard to the approach to selection of 
fractions is that it appears to focus on petroleum hydrocarbons identified in petroleum fuels 
(JP-4, JP-5, JP-8, kerosene, diesel, and fuel oil #2) and crude oil.  Although lubricating oils such 
as motor oil and mineral-based hydraulic fluids are included in the volumes on analytical 
methods and composition of petroleum mixtures (TPHCWG, 1998a, b), they are not included in 
the volume on selection of fractions (TPHCWG, 1997a).  The lubricating oils contain high 
molecular weight branched alkanes and cyclic alkanes with >1 ring that are not well represented 
in the petroleum products of focus.  Nevertheless, the toxicity assessments did consider these 
constituents in deriving toxicity values for the fractions that include them.  The term “fate and 
transport fraction” is something of a misnomer as the fractions are based on properties that will 
affect transport, and do not take into account fate processes.  The TPHCWG (1999) accordingly 
changed its nomenclature to “transport fraction” and that term is used in this PPRTV document. 
 
American Society for Testing and Materials (ASTM) Approach 
 ASTM (1995) developed a Standard Guide for Risk-Based Corrective Action Applied at 
Petroleum Release Sites (RBCA, pronounced “Rebecca”).  RBCA, reapproved in 2002 
(ASTM, 2002) is a tiered decision-making framework for the integration of site assessment, 
remedial action selection and monitoring with U.S. EPA-recommended risk and exposure 
assessment.  It includes any chemical that may be associated with petroleum product releases, 
including nonhydrocarbon constituents and additives, such as lead, methyl tert-butyl ether, and 
ethylene dibromide.  The RBCA approach focuses on indicator compounds, assuming that a 
significant portion of the total potential impact on human health from all chemicals in a 
petroleum product spill is due to the indicator compounds, termed chemicals of concern.  The 
risk or hazard of exposure to each chemical of concern is assessed separately during the 
derivation of Tier 1 (general) RBSLs, and Tier 2 and Tier 3 site-specific target levels (SSTLs) 
for contaminated media.  The RBSLs and SSTLs are based on carcinogenicity for chemicals that 
have been classified as carcinogens and on RfDs or RfCs for chemicals that have not been 
classified as carcinogens.  Each pathway of exposure is assessed separately.  Thus, the RBSLs 
for toluene are based on hazard quotients of 1 for each potential pathway and the RBSLs for 
benzene are based on cancer risks of 1× 10-6 and 1 × 10-4 for each potential pathway.  The 
rationale presented for this approach is that the risk-based screening levels “are typically for a 
limited number of chemical(s) of concern considered at most sites.”  RBCA mentions—but does 
not recommend or explain—the use of additivity approaches for mixtures of chemicals for Tier 2 
and Tier 3 assessments. 
 
 Selection of the chemicals of concern for various petroleum products in the 
ASTM (1995, 2002) RBCA approach is based on concentrations in the product, solubility and 
mobility, toxicological properties, aesthetic characteristics (e.g., odor), and availability of 
sufficient information to conduct risk assessments.  For gasoline, kerosene, and jet fuels, 
commonly selected hydrocarbon chemicals of concern are benzene, toluene, ethylbenzene, and 
xylene (BTEX).  Additional chemicals of concern for kerosene and jet fuels are PAHs.  For 
diesel fuel, light fuel oils, and heavy fuel oils, the commonly selected hydrocarbon chemicals of 
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concern are PAHs.  ASTM (1995, 2002) developed example Tier 1 RBSLs for benzene, 
ethylbenzene, toluene, mixed xylenes, naphthalene, and benzo(a)pyrene for various media and 
exposure pathways, using U.S. EPA cancer and noncancer toxicity values and U.S. EPA 
exposure assessment methods. 
 
 The TPHCWG (1999) discussed how the TPHCWG fractions and toxicity criteria may be 
used with any risk-based decision framework, including the ASTM (1995) RBCA, and provided 
example calculations of RBSLs.  MADEP (2001, 2002), under the Massachusetts Contingency 
Plan, uses a tiered risk assessment approach similar to the ASTM (1995, 2002) RBCA. 
 
Agency for Toxic Substances and Disease Registry (ATSDR) Approach 
 ATSDR (1999a) developed a toxicological profile on TPH that recommended an 
indicator compound/fraction approach, based on an evaluation and synthesis of the MADEP and 
TPHCWG approaches, and a consideration of the ASTM approach.  ATSDR (1999a) used 
ATSDR MRLs and U.S. EPA cancer assessments to evaluate the toxicity and carcinogenicity of 
the compounds and fractions.  The recommendations with regard to selection of the fractions are 
similar to those in this report.  ATSDR (1999a) noted that an assumption of additivity underlies 
use of a surrogate toxicity value from a representative compound to assess the health effects of 
the entire mass of the fraction.  ATSDR discussed the use of an HI method (called index of 
concern by ATSDR) for the constituents (BTEX) of the low-carbon-range aromatics. 
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Hazard identification and dose–response assessment for chemicals of concern found in various environ-
mental media are typically based on epidemiological and/or animal toxicity data. However, human health
risk assessments are often requested for many compounds found at contaminated sites throughout the
US that have limited or no available toxicity information from either humans or animals. To address this
issue, recent efforts have focused on expanding the use of structure–activity relationships (SAR)
approaches to identify appropriate surrogates and/or predict toxicological phenotype(s) and associated
adverse effect levels. A tiered surrogate approach (i.e., decision tree) based on three main types of surro-
gates (structural, metabolic, and toxicity-like) has been developed. To select the final surrogate chemical
and its surrogate toxicity value(s), a weight-of-evidence approach based on the proposed decision tree is
applied. In addition, a case study with actual toxicity data serves as the evaluation to support our tiered
surrogate approach. Future work will include case studies demonstrating the utility of the surrogate
approach under different scenarios for data-poor chemicals. In conclusion, our surrogate approach pro-
vides a reasonable starting point for identifying potential toxic effects, target organs, and/or modes-of-
action, and for selecting surrogate chemicals from which to derive either reference or risk values.

Published by Elsevier Inc.
1. Introduction

Although computational toxicological or in silico approaches
have been used commonly in ecological risk assessment or pharma-
ceutical drug safety assessment or screening, they are rarely used
for characterizing dose–response relationships in human health risk
assessment. Since the release of the National Academy of Sciences
(NAS)’ Toxicity in the 21st Century: A Vision and a Strategy (2007)
and Science and Decision: Advancing Risk Assessment (2008), there
has been a growing interest in a paradigm shift to rely more on
the recent advances in technologies and tools to predict and assess
toxicity for environmental chemicals. One of the technologies
identified in Chapter 4 of Toxicity in the 21st Century (NAS, 2007) is
structure–activity relationship (SAR). SAR is a means by which the
effect of a toxic chemical on an animal, a human, or the environment
can be related to its molecular structure. Traditionally, this type of
relationship may be assessed by considering a series of chemicals,
making gradual changes to their structures (e.g., functional groups),
and noting the effect of each change on their biological activity
(Tong et al., 2003). Alternatively, it may be possible to assess simi-
Inc.

-NCEA, 26 W. Martin Luther
513 487 2541.

.

larity by using software programs or models to establish a struc-
ture–activity relationship among the chemicals. Many publicly
accessible programs can provide quantitative assessment (similar-
ity scores) for identifying and ranking potential structural analogs.

Because animal testing is often expensive and time-consuming,
alternative methods relating chemical structure to biological activ-
ity or toxicity have become increasingly valued in many regulatory
settings (e.g., Registration, Evaluation, Authorisation and Restriction
of Chemical substances [REACH], http://ec.europa.eu/environment/
chemicals/reach/reach_intro.htm). By improving the current
methods in predicting toxicological endpoints (or target organs)
and chemical mechanisms of toxicological endpoints, and by com-
piling toxicological data for user-friendly data-mining (e.g., digitize
legacy documents), risk assessors can be better equipped to address
potential human health adverse effects, and to provide probabilistic
(surrogate) risk values for data-poor chemicals. For highly regulated
substances (e.g., drugs, pesticides, etc.), SAR is rarely a stand-alone
approach for the purpose of hazard identification and dose–response
assessment, and experimental validations often follow. However, for
environmental chemicals with regulatory implications, the SAR sur-
rogate approach has greater responsibility, because further animal
testing may not be available for validating the SAR-based toxicity
prediction. Often, the SAR surrogate approach alone provides a
‘‘screening level’’ but scientifically justifiable risk value with policy
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implications. Therefore, the strength of the SAR surrogate approach
often depends on the available toxicity data, with heavier emphases
on commonality of target organ, toxic effect, and/or mode-of-action
(MOA) among the potential surrogates to provide a strong support in
addition to the chemical structure similarity.

The existing guideline on application of SAR to risk assessment
of environmental chemicals is described in US EPA’s Guidelines for
Carcinogen Risk Assessment (2005), but it is mostly limited to qual-
itative assessment and cross-chemical class comparison of carcin-
ogenic potential. However, SAR in general has been proven to be a
useful tool for pharmaceutical risk assessment and rational drug
design to derive a probabilistic toxicity value for unknown chemi-
cals or candidate drugs (Bodor, 1999; van den Broek et al., 1989;
Congiu et al., 2004). Furthermore, in a recent article by Wu et al.
(2010), the authors provide a comprehensive framework for SAR-
based toxicological assessments for both pharmaceutical and
industrial chemicals. Wu et al. (2010) demonstrate a systematic
approach for analyzing and evaluating suitability of analogs for
consideration in SAR-based toxicological assessments, which plays
an important role in the hazard identification step of risk assess-
ment. To take advantage of the knowledge learned and tools de-
scribed in previous examples, a tiered approach based on SAR
and read-across (collectively referred to as surrogate approach),
which can include chemical structure, physicochemical properties,
MOA, pharmacokinetics, (bio)degradation, environmental fate and
transport, target organ, and many other experimental and theoret-
ical parameters, is proposed herein for assessing environmental
chemicals quantitatively, extending beyond hazard identification
to dose–response assessment. We believe that by taking into con-
siderations of chemical (structure) and biological (metabolism and
activity), a surrogate approach using the available data and sound
rationales can be applied to provide a reasonable prediction.

Our tiered surrogate approach specifically focuses on three types
of surrogate chemicals (hereon referred to as surrogates): (1) struc-
tural, (2) metabolic, and (3) toxicity-like. This approach is similar to
‘‘suitable analogs’’ as defined in OECD Series on Testing and Assess-
ment No. 80 Guidance on Grouping of Chemicals (OECD, 2007), previ-
ously proposed for assessing ecotoxicity. ‘‘Suitable analogs’’ can be
based on either chemically (e.g., chemical structure) or biologically
(e.g., metabolic breakdown) similar chemicals. Given the fact that
‘‘suitable analogs’’ were mostly used in the context of ecological risk
assessment previously, we coined ‘‘surrogate’’ in the context of hu-
man health risk assessment and further expanded to the three types
of analogs (surrogates) with broader definitions (see below).

The structural surrogates may include similarities in structure
and reactivity, defined by structural alerts, key functional groups,
etc. (Ashby, 1985; Sanderson and Earnshaw, 1991; Wu et al.,
2010), or by predefined chemical grouping or categories (Cronin
et al., 2011). Different databases and similarity algorithms may
be applied (e.g., ChemIDplus available from http://chem.sis.nlm.
nih.gov/chemidplus/, DSSTox available from http://www.epa.gov/
ncct/dsstox/index.html, OECD QSAR Toolbox available from http://
www.oecd.org/document/23/0,3746,en_2649_34379_33957015_
1_1_1_1,00.html, AMBIT available from http://ambit.sourceforge.
net/, and ToxMatch available from http://ihcp.jrc.ec.europa.eu/
our_labs/computational_toxicology/qsar_tools/toxmatch) to iden-
tify structural surrogates that may have repeated dose toxicity val-
ues (either manually or via a predefined toxicity dataset/database).
However, due to lack of a centralized federal risk assessment data
repository for regulatory considerations (i.e., peer-reviewed and
vetted human health toxicity values) and searchable functionality
(i.e., not structure-searchable), the searching software programs
of structural surrogates were limited to ChemIDplus and DSSTox.
Without the structure data files and toxicity values to be inputted
into other software programs, similar chemicals with the available
vetted toxicity values have to be manually searched or verified.
The second type of surrogates may include metabolic precur-
sors, metabolites, and (bio)degradation products/precursors. The
target organ(s)/tissue(s) should be noted for the potential surro-
gates, especially if the target organ for the chemical of concern is
known (or predicted by validated classification models). Environ-
mental fate and transport for exposure assessment may also be
considered if the chemical of concern could be subjected to signif-
icant weathering and (bio)degradation (e.g., breakdown or by-
products of a parent compound may be considered as potential
surrogates). Such information may be obtained through a literature
search or toxicokinetic testing. Potential metabolic surrogates and
the chemical of concern are expected to have similar toxicological
profile or mode(s) action that may result in ultimate toxicity at the
same target organ(s) or tissue(s).

The third type of surrogate, toxicity-like, is commonly found in
well-defined chemical mixtures where either a toxicity equivalent
factor (TEF) or relative potency factor (RPF) has been established for
an index chemical and the rest of a mixture (e.g., dioxins, polycyclic
aromatic hydrocarbons, etc.; US EPA, 1993, 2000, 2010). These chem-
icals can be structurally similar and are often found to have similar
dose–response curves for either one or all endpoints (RPF or TEF,
respectively). Other well-validated in vitro dose–response data can
be considered as well for establishing relative potency ranking.

It is important to note that all potential surrogates from any of
the three types need to have toxicity information from repeated
dose exposure for further consideration (i.e., long term dose–
response relationship). Finally, a weight-of-evidence approach is
applied to the pooling of these three types of potential surrogates,
the ultimate goal being selection of a surrogate that is likely to be
the most toxicologically relevant to the chemical of concern. Over-
all, the main concept for conducting the tiered surrogate approach
assessment proposed herein is to find all types of potential surro-
gates that may result in similar toxicological profiles. Then, with
sufficient scientific justification, the toxicity values of the most
appropriate surrogate can be suggested as the surrogate toxicity
values for the chemical of concern.
2. Materials and methods

2.1. Tiered surrogate approach

The tired surrogate approach can be illustrated using a decision
tree; it is presented in Fig. 1. A general protocol for conducting a
tiered surrogate approach for a hypothetical chemical is presented
as follows:

Starting with a chemical of concern (top of Fig. 1), the initial
step is to identify any appropriate in vivo experimental or epidemi-
ological data (repeated dose toxicity information) in literature for
that chemical. If such data exist, follow the established risk assess-
ment paradigm for dose–response using a no-observed-adverse-ef-
fect level/lowest-observed-adverse-effect level (NOAEL/LOAEL) or
lower confidence limit on the benchmark dose (BMD/BMDL) ap-
proach to define the point of departure (POD) for deriving a refer-
ence value. If no such data exist, prior to starting with Step 1 of the
surrogate approach, conduct a literature search to determine if the
parent compound could be transformed (either biologically or
chemically) to either a breakdown product(s) or major metabo-
lite(s) that is ultimately responsible for the manifested toxicity.
Such examples can be hydrolysis products or enzyme-mediated
biotransformed products. If a major toxic moiety such as a major
metabolite with a delineated metabolic pathway is known to cause
the adverse effect and toxicity observed at the organism level, use
the direct toxicity information (repeated dose study) of the major
metabolite in the traditional risk assessment approach. Similarly,
if the major toxic moiety is a hydrolysis product, then use the

http://www.chem.sis.nlm.nih.gov/chemidplus/
http://www.chem.sis.nlm.nih.gov/chemidplus/
http://www.epa.gov/ncct/dsstox/index.html
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Fig. 1. Tiered surrogate approach.
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toxicity information of the hydrolysis product instead. If this is not
the case, start with Step 1 of the surrogate approach.

In Step 1 of our tiered strategy, identify any candidates (poten-
tial surrogates) from the three surrogate types and select them
based on available repeated dose toxicity values. In Step 2, deter-
mine whether the chemical of concern has (A) structurally related
chemicals, (B) known metabolites (intermediate or final) or toxic-
okinetic/degradation precursors, or (C) similar dose–response
curves based on a TEF or RPF1. If no candidates could be identified,
1 TEF and RPF are defined in US EPA 2000 Supplementary Guidance for Conducting
Health Risk Assessment of Chemical Mixtures (EPA/630/R-00/002 – August 2000):
‘‘The RPF method uses empirically derived scaling factors that are based on toxicity
studies of the effect and exposure conditions of concern in the assessment. When
extensive mechanistic information shows that all the toxic effects of concern share a
common mode of action, then one scaling factor is derived for each chemical that
represents all toxic effects and all exposure conditions. This special case is the TEF
method, where actual toxicologic equivalence between the component chemicals is
assumed once the scaling factor is applied.’’
then the tiered surrogate approach cannot be applied. If candidates
could be identified, continue on to Step 3. In Step 3, choose only can-
didates in any of the three types that have repeated dose toxicity val-
ues and collect all relevant information such as physiochemical
properties and any in vitro and toxicokinetic data. In Step 4, combine
all candidates into a potential surrogate list containing all the rele-
vant information. From this list of potential surrogates, look for com-
monality such as similar endpoint(s), toxic effect(s), or if possible,
common (bio)degradation pathway(s), environmental fate and
transport. At this step, if only the structural surrogates based on
structural similarly alone (e.g., no chemical-class specific informa-
tion, etc.) are available and without any biological/toxicological
understanding that can be inferred about their potential activity or
toxicity, we strongly advise that no further steps be taken. In other
words, the surrogate approach may not be suitable for the chemical
of concern due to insufficient information.

In Step 5, look for a potential target organ, endpoint, MOA, or
toxic effect on the chemical of concern itself (as similarly done
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for the potential surrogates in the previous step). If none of the
aforementioned information can be located, then apply any com-
mercial (e.g., DEREK, Lhasa Limited) or open-source classification
or prediction models to estimate relevant endpoints (e.g., liver tox-
icant) and/or toxic effects (e.g., necrosis) for the chemical of
concern.

In Step 6, compare the results between Steps 4 and 5 and choose
appropriate potential surrogates based on an overlap of toxicity
information among the potential surrogates and chemical of con-
cern (e.g., is there a chemical class-specific effect?). Finally, pool
information from Steps 4–6 and add them to the existing informa-
tion from Step 4 for both the chemical of concern and selected po-
tential surrogates. In Step 7, use a weight-of-evidence approach to
further filter the chosen potential surrogates based on the follow-
ing rationales: (A) is there a common or similar biological re-
sponse, toxic effect, endpoint, target organ, or MOA among the
chemical of concern and potential surrogates? (B) Is there any
metabolite(s) or precursor(s) (including [bio]degradation prod-
ucts) that may lead to the observed toxicity? (C) Is there a TEF or
RPF approach among the potential surrogates and chemical of con-
cern? During this step, more emphasis will be given to toxicologi-
cal similarity over structural similarity. At this step, there should
be a short list of potential surrogates with commonality based on
the weight of evidence (WOE) (from the rationales A, B, or C). In
this step, some potential surrogates should be excluded if they
do not have any WOE-defined commonality or have significantly
different physicochemical properties (e.g., solubility, pKa) and tox-
icokinetic profiles that set them apart from the rest of potential
surrogates and chemical of concern.

Next, in Step 8, select the best surrogate with highest similarity
score (structural similarity) and/or most conservative toxicity
value (e.g., lowest for non-cancer effects or highest for cancer
potency) from the remaining potential surrogates. If there are mul-
tiple common endpoints, use the most sensitive endpoint. Finally,
in Step 9, suggest the surrogate selected from Step 8 and use its
toxicity value for the chemical of concern and clearly document
any known uncertainty and limitations of the surrogate toxicity
value.
3. Results

3.1. Scenarios that do not require the tiered surrogate approach—
direct surrogates

Prior to conducting a comprehensive tiered surrogate approach,
one should look at the available literature studies and determine if
there are straightforward substitutes or direct surrogates that
could ultimately be responsible for the observed toxicity at organ-
ism level via either chemical (e.g., hydrolysis)- or bio-transforma-
tion (e.g., enzyme-mediated). There are two cases that fall into
this category: methyl acetate (see below) and allyl alcohol (see
Supplemental Data).

Methyl acetate (CASRN: 79-20-9) is hydrolyzed to methanol, as
was shown for glycol ether acetates that are hydrolyzed to their
parent alcohols in aqueous solution (Miller et al., 1984, 1983; Nag-
ano et al., 1979). In vitro hydrolysis of methyl acetate is a reversible
reaction; two products of this reaction are methanol and acetic
acid as follows (Mizunuma et al., 1992):

MeAcþH2O$ HAcþMeOH ðaq:Þ ð1Þ

Hendersen and Haggard (1943) suggested that the methanol
formed by hydrolysis of methyl acetate in the human body might
be responsible for its toxicity. Two studies in humans and rabbits,
respectively, indicate that methanol is produced in both species
respectively following exposure to methyl acetate (Tada et al.,
1974; Tambo, 1973). Therefore, it is reasonable to use the POD
(no-observed-effect level [NOEL] of 500 mg/kg-day; http://www.e-
pa.gov/ncea/iris/subst/0305.htm) of methanol as the POD for
methyl acetate after molecular weight (MW) adjustment
(74.08 � 32.04 g/mol = 2.312), which is approximately 1160 mg/
kg-day. One can then apply a composite uncertainty factor (UFC)
for the methanol assessment to the adjusted POD (based on the
surrogate, methanol) to derive a reference dose (RfD) for methyl
acetate. It should be noted that such a surrogate value has higher
uncertainty, because potential toxicity due to acetic acid (another
hydrolysis product), especially at high exposure, is not directly ac-
counted for (see full analysis in http://hhpprtv.ornl.gov/issue_pa-
pers/MethylAcetate.pdf).

Similar to the example of methyl acetate above, the toxic effects
of allyl alcohol exposure can be attributed to acrolein (NTP, 2006),
and the POD (a NOAEL of 0.05 mg/kg-day) for acrolein can be used
as the surrogate POD for allyl alcohol assessment (See Supplemen-
tal Data). In summary, methyl acetate and allyl alcohol do not need
to go through the tiered surrogate analysis (decision tree in Fig. 1).
However, such quantitative information on the parent and major
metabolites and their ultimate toxicity is often not known, which
makes the direct surrogate approach impossible. Nevertheless,
their trend and profiles can be compared, which is the basis for
the metabolic surrogate in the Section 3.2.

3.2. Chemical risk assessment of n-butylbenzene—a test case study of
surrogate approach

n-Butylbenzene (CASRN 104-51-8) is a high production volume
chemical which is a component of linear and branched butylben-
zene mixtures (CASRN 68411-44-9) for which there is a need to de-
velop a risk value for regulatory purposes (http://www.epa.gov/
HPV/pubs/update/hpv_1990.htm). At the time of a previous assess-
ment, there were no subchronic or chronic toxicity studies on n-
butylbenzene. Due to the lack of toxicity information to derive a
risk value for human health risk assessment, a structure activity
relationship (SAR)-based surrogate approach was applied to derive
a non-cancer risk value for n-butylbenzene. During reassessment, a
two-generation reproductive toxicity study of n-butylbenzene by
Izumi et al. (2005) was used to evaluate our previously estimated
non-cancer risk value based on the surrogate approach. In this test
case study, both surrogate and traditional approaches are pre-
sented and compared. This is the first demonstration study that
the tiered surrogate approach has proven to be reasonably
predictive.

Prior to initializing the surrogate approach, an attempt was
made to search for a major toxic moiety that results in the final ob-
served toxicity (e.g., a natural breakdown product or major metab-
olite). This step is important because a parent compound could be
biotransformed or modified to a major metabolite(s) or breakdown
product(s) that is ultimately responsible for the manifested toxic-
ity. There is no such toxic moiety found for n-butylbenzene, there-
fore the surrogate approach was applied. There are three types of
potential surrogates that may be suitable for the SAR-based
dose–response assessment as part of human health risk assess-
ment. First, starting with the structural surrogates, a similarity
search using ChemIDplus (a 2D + 3D similarity search) was per-
formed using n-butylbenzene as the query chemical. However,
none of the hits had repeated dose information. Subsequently, DSS-
Tox (a 2D similarity search), another open-source similarity pro-
gram, was used to broaden the search for locating other suitable
structural surrogates. Only those hits with repeated doses are con-
sidered as potential structural surrogates. As a result, only 5 hits
(their similarity score expressed in percentage) were found on
the IRISTR_v1b database within DSSTox: ethylbenzene (70%), iso-
propylbenzene (or cumene; 67.7%), acenaphthene (57.7%),
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Table 1
Results of DSSTox potential structural surrogates.

n-Butylbenzene Ethylbenzene Cumene Acenaphthene Acetophenone Toluene

Structure

Similarity 100 (query) 70 67.7 57.7 53.8 50
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acetophenone (53.8%), and toluene (50%). Table 1 provides the
structural information on these chemicals (see Supplemental Data
for full analysis).

Although other similarity algorithms or SAR-based software
programs can be used, we only focused on ChemIDplus and DSS-
Tox, because these two publically accessible programs provide
numerical (quantitative) similarity ranking that is transparent
and reproducible and can be used in the later step for WOE consid-
eration. Notably, they also do not require a predefined toxicity
dataset (e.g., long term mammalian toxicity) to compare chemicals
structurally and then check for their availability of repeated dose
information (it is currently done by cross-checking US EPA’s IRIS
[http://www.epa.gov/iris], PPRTV [http://hhpprtv.ornl.gov], and
other federal toxicity databases).

Three out of five of the hits are short-chained alkylbenzenes
(i.e., toluene, ethylbenzene, and cumene), and this chemical class
has comparable physicochemical properties (e.g., boiling point,
density, etc.). The solubility in water normally decreases with the
number and length of the side-chain group substituted on the ben-
zene ring. Decrease in volatility also correlates with increasing MW
because of the lengthening of the alkyl chain (Gerarde, 1959;
Table 2). Among these five candidate chemicals, acenaphthene
and acetophenone were excluded for further consideration
because of their unique structural properties that differentiate
them from the general alkylbenzenes (see Table 1). For example,
acenaphthene has three fused rings that give the chemical a com-
pletely different resonance and electrophilicity profile from the
alkylbenzene class. Acetophenone has a differing acetyl functional
group which would change the toxicity profile of a chemical due to
changes in toxicokinetics. This is consistent with the effects of
additional functional groups that may change reactivity or toxicity
as mentioned by Wu et al. (2010). Finally, only 3 hits (ethylben-
zene, cumene, and toluene) were retained and considered as the
structural surrogates.

Next, in order to look for potential metabolic surrogates for n-
butylbenzene, a literature search on any metabolic or toxicokinetic
aspects for alkylbenzenes was conducted. Because alkylbenzenes
in general have chemical class specific information (e.g., similar
metabolic profile information; see details below), the search was
limited to the low carbon-number alkylbenzene class only (e.g.,
n-butylbenzene is a C10 alkylbenzene). In other words, we at-
tempted to verify the suitability of these 3 structural surrogates
as potential metabolic surrogates without further consideration
of other potentials outside of the alkylbenzene class (note: this
may not be suitable for other chemicals of concern that do not have
this kind of class specific information).

The available information on the absorption and elimination of
some alkylbenzenes suggest that alkylbenzenes are in general
readily absorbed and excreted, primarily in the urine (El Masry
et al., 1956; Seńczuk and Litewka, 1976; Research Triangle Insti-
tute, 1989). Table 3 presents a comparison of the available oral
absorption data and elimination profiles.

Gerarde (1959) stated that there is a common metabolic path-
way for the alkylbenzenes (including ethylbenzene, cumene, n-
butylbenzene, etc.) in rats. Gerarde and Ahlstrom (1966) stated
that there could be a dual metabolic pathway of side-chain oxida-
tion and ring hydroxylation, with the former preferred in rats.
These three alkylbenzenes (i.e., toluene, ethylbenzene, and cu-
mene) showed a similar toxicokinetic profile in comparison to n-
butylbenzene, indicating the suitability of being the metabolic
surrogates.

Cytochrome P450 (CYP) enzymes in general are responsible for
the metabolism of the alkylbenzenes, another way to evaluate
metabolic consequences or outcomes after longer exposure to
alkylbenzenes is to examine the CYP enzyme inducibility and their
potential effects on metabolite formation (i.e., secondary pathway
via aromatic hydroxylation). Imaoka and Funae (1991) demon-
strated that various n-alkylbenzenes (i.e., n-butylbenzene, ethyl-
benzene, and toluene [cumene was not examined]) induce
hepatic enzymes (Table 4). There was a strong trend that the CYP
inducibility is dependent on side-chain length and hydrophobicity.
However, there is no pharmacokinetic data to compare n-butyl-
benzene with cumene. Given the available CYP induction profiles,
ethylbenzene has the closest CYP inducibility when compared to
n-butylbenzene. Based on the available toxicokinetic information
and inducibility of CYP isoenzymes presented in Tables 3 and 4
and above, these three structural surrogates (i.e., toluene, ethyl-
benzene, and cumene) can be considered as metabolic surrogates
as well, with ethylbenzene being the most suitable (i.e., having
the most similar toxicokinetic profile to n-butylbenzene).

Because there is no existing or established TEF or RPF for alkyl-
benzenes, no attempt was made to search for toxicity-like surro-
gates (the third type of surrogate in the decision tree). Following
the proposed surrogate decision tree considering the three types
of surrogates (structural, metabolic, and toxicity-like), three
short-chain alkylbenzenes fulfilled the criteria and were selected
as the final potential surrogates: toluene, ethylbenzene, and cu-
mene. All three potential surrogates have acute toxicity values
and chronic PODs on the IRIS database, and all relevant toxicity
information is summarized in Table 5.

In summary, based on structural similarities and available PODs
on the IRIS database, toluene, ethylbenzene, and cumene were
identified as structural surrogates. The physical/pharmacokinetic/
toxicokinetic information among several alkylbenzenes and their
capabilities in induction of CYP enzymes in rat liver (see Tables
1–4) indicates that toluene, ethylbenzene, and cumene were suit-
able metabolic surrogates for n-butylbenzene. There are no exist-
ing or established TEF or RPF values for alkylbenzenes. No
toxicity-like surrogates were found. Thus, toluene, ethylbenzene,
and cumene were the final potential surrogates.

Data on the toxicities of n-butylbenzene for comparison with
toluene, ethylbenzene, and cumene were limited to acute lethality
studies (prior to publication of a two-generation reproduction tox-
icity study by Izumi et al., 2005). These acute toxicity data may not
be used to assess long term toxicity values but may infer ranking in
toxicity similarity and may suggest common target organs(s) and/
or effects. Table 5 contains acute oral toxicity values (LD50s) and
mortality data for n-butylbenzene, toluene, ethylbenzene, and
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Table 2
Physical properties of n-butylbenzene and potential sturctural surrogates.a

Chemical n-Butylbenzene Toluene Ethylbenzene Cumene

Structure

CASRN 104-51-8 108-88-3 100-41-4 98-82-8
DSSTox similarity 100% 50% 70% 67.70%
Molecular formula C10H14 C7H8 C8H10 C9H12

Molecular weight 134.22 92.14 106.16 120.19
Melting point (�C) �87.9 �94.9 �94.9 �96.03
Boiling point (�C) 183.3 110.6 136.1 152.39
Vapor pressure (mmHg) at 25 �C 1.06 28.4 9.6 4.5
Henry’s Law Constant (atm-m3/mole) at 25 �C 0.016 0.0066 0.0079 0.0115
Water solubility (mg/L) at 25 �C 11.8 526 169 61.3
LogKow 4.38 2.73 3.15 3.66

a ChemIDPlus (2010).

Table 3
Comparative absorption data for n-butylbenzene and potential surrogates.

Chemical Route Species Absorption Basis Reference

Toluene Oral Rabbit 74% Elimination of metabolites in urine (hippuric acid) El Masry et al. (1956)
Ethylbenzene Oral Rabbit 73–83% Elimination of metabolites in urine (hippuric acid,

methylphenylcarbinyl glucosiduronic acid, and
phenaceturic acid)

El Masry et al. (1956)

n-Butylbenzene Oral Rabbit 68–78% Elimination of metabolites in urine (hippuric acid,
phenylpropyl- and methylphenethyl-
carbinylglucuronides and phenaceturic acid)

El Masry et al. (1956)

Cumene (isopropylbenzene) Oral Rat P70% Elimination of metabolites in urine (2-phenyl-2-
propanol and its glucuronide or sulfate conjugates, and
conjugates of 2-phenyl-1,2-propanediol)

Research Triangle Institute (1989)

Table 4
Induction of cytochrome P450 isoenzymes in rat liver by n-alkylbenzenes.a

Changes in the levels of cytochrome P450b

P450
isoenzyme

Control Toluene Ethylbenzene n-Butylbenzene

IIB1 <0.5 10.4 ± 2.3c 30.9 ± 0.4c 52.8 ± 12.2c

IIB2 3.8 ± 1.2 10.9 ± 2.0c 25.1 ± 7.2c 35.6 ± 7.4c

IIE1 49.8 ± 9.6 74.7 ± 15.2d 78.3 ± 17.6d 87.9 ± 16.2c

a Imaoka and Funae (1991).
b Unit for changes in the levels of cytochrome P450 is expressed as picomoles of

cytochrome P450 per milligram of protein. Values are expressed as means ± SD.
c Statistically significant different from control, p < 0.01.
d Statistically significant different from control, p < 0.05.
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cumene. Toluene, ethylbenzene, and cumene are clearly more
acutely toxic to rats than n-butylbenzene via the oral route. How-
ever, there is no clearly common target organ(s) among n-butyl-
benzene and the three potential surrogates from short-term
exposure studies, however, such information may be considered
during the weight-of-evidence (WOE) step (Step 7) to facilitate
selection of best potential surrogates.

In order to rank and choose the final surrogate, a WOE approach
was applied. This WOE approach can be based on (1) a common
biological response, similar physiochemical properties, end-
point(s), toxic effect(s), or MOA, (2) metabolites or precursors
(note: surrogates belonging to this type may have more weight if
the surrogate is a major metabolite that is responsible for the ulti-
mate toxicity), and (3) known dose–response curves based on the
TEF or RPF approach among the potential surrogates and chemical
of concern.

For n-butylbenzene, a comparison of the chronic target or-
gan(s), critical effects, and effect levels used to identify the PODs
for toluene, ethylbenzene, and cumene was made in the previous
assessment prior to the availability of the Izumi et al. (2005) study
(see Table 5). The liver and/or kidneys appear to be the common
target organ(s) following long term oral exposure to these three
potential surrogates, and the critical effects appear to occur at sim-
ilar dose levels. Based on the structural similarity, ethylbenzene is
the most similar structural surrogate (70%) followed by cumene
(67.7%) and toluene (50%). Similarly, based on the metabolism
profiles presented earlier (see Tables 3 and 4), a ranking based
on the absorption and elimination data and CYP induction com-
pared to n-butylbenzene can be generalized as ethylben-
zene > cumene > toluene. At this point, all the three potential
surrogates were considered suitable as the final surrogate for
deriving a screening toxicity value for n-butylbenzene. However,
in the next step (Step 8), the surrogate with the highest similarity
score, most similar metabolic profile, and/or most conservative
toxicity value would be chosen.

Overall, ethylbenzene is considered the best surrogate in terms
of both structural (highest structural similarity [70%; Table 1] and
metabolic surrogacy [see Tables 2 and 3]). In addition, ethylben-
zene is the surrogate with the lowest POD value (97.1 mg/kg-
day) and is the more acutely lethal than n-butylbenzene (highest
mortality incidence in rats; Table 5). The toxicity of short-chain
alkylbenzenes does not appear to be a function of MW (see Tables
3–5), thus adjustment of the POD does not seem appropriate. In
conclusion, ethylbenzene can serve as a surrogate for n-butylben-
zene via the oral route, and the surrogate POD for n-butylbenzene
was identified as 97.1 mg/kg-day.

In addition to our surrogate approach, we have also applied the
Threshold of Toxicological Concern (TTC) (Munro et al., 1996)
approach in this manuscript with some caution in mind: the ap-
proach has been applied to mostly food contact materials, flavoring
agents and genotoxic contaminants in pharmaceuticals; it has not



Table 5
Toxicity values of n-butylbenzene and potential surrogates.

Chemical Rat LD50a

(mg/kg)
Mortalityb Short-term

target organ
Longer-term target/critical effect PODc

(mg/kg-day)
DSSToxd

similarity score

Toluene 636 3/10 CNS Increased kidney weight (US EPA, 2005) 238 50
Ethylbenzene 3500 7/10 Liver, kidney, ureter, and

bladder
Liver and kidney toxicity (US EPA, 1991) 97.1 70

Cumene
(isopropylbenzene)

1400 6/10 Gastrointestinal tract Increased average kidney weight in female rats
(US EPA, 1997)

110 67.7

n-Butylbenzene 4300e 2/10 Lungs, thorax, blood Increased incidences of hepatocellular
hypertrophy and increased liver weight in F0
and F1 male rats (Izumi et al., 2005)f

137f 100f

a ChemIDplus (2010).
b Mortality in fasted rats following single gavage dose of 2.5 ml in olive oil; (Gerarde, 1959).
c POD can be based on NOAEL, LOAEL, or BMDL; see www.epa.gov/iris for details.
d DSSTox (2010).
e The lethality is considered as a LDlo; (Gerarde, 1959).
f A recent two-generational reproductive study in rats; results and toxicity values were unknown at time of the SAR-based assessment.
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been broadly applied to environmental chemicals. We used n-
butylbenzene as an input into the ToxTree module within the
OECD Toolbox and found out that it has been assigned a ‘‘Low’’
or ‘‘Class I’’ category with 5th percentile of NOAEL of 3 mg/kg-
day. However, the experimental NOAEL is 100 mg/kg-day, which
is about 33 times higher than the predicted. In the context of risk
assessment and potential clean-up and regulatory considerations,
this overestimation of NOAEL (which may serve as a potential
point of departure) may not be appropriate. This finding is consis-
tent with the draft opinion by SCHER/SCCP/SCENIHR (2008) that
‘‘the application of [TTC] in terms of risk assessment for safety
evaluation of a chemical is dependent on the quality, quantity,
and relevance of the underlying toxicity database, and a reliable
estimation of the exposure to the chemical in the respective field
of application.’’ Hence, without a proper exposure assessment (be-
yond the scope of this manuscript), it is inappropriate to apply TTC
to our environmental chemical of concern.

3.3. Demonstration of the tiered surrogate approach

After the surrogate assessment was carried out, a recent rat
two-generational reproductive oral study for n-butylbenzene was
located (Izumi et al., 2005). There is also a supporting two-genera-
tional reproductive study by Yamasaki et al. (2005). No other sub-
chronic- or chronic-duration oral studies have been located. The
Izumi et al. (2005) study serves to validate the surrogate toxicity
for n-butylbenzene and provides an opportunity to evaluate the
tiered surrogate approach. Both studies indicate lack of apparent
reproductive toxicity via oral exposure to n-butylbenzene, but
the Yamasaki et al. (2005) study is only a review of nine hydrocar-
bons, and is not a comprehensive study on n-butylbenzene with a
focus on endocrine disrupting activity without histopathological or
clinical chemistry data.

Izumi et al. (2005) conducted a two-generation reproductive
toxicity study of n-butylbenzene via the oral route in Crj:CD(SD)
IGS rats. Although it was primarily designed by the study authors
to detect potential endocrine disrupting effects, the study is well
designed and is appropriate for deriving subchronic and chronic
toxicity values, because the study examined several endpoints
including body and organ weights as well as histopathology and
some clinical chemistry parameters. The study was administered
by gavage at dose levels of 0, 30, 100, and 300 mg/kg-day to rats
(24 males and 24 females per group) over 2 generations. Only
treatment-related histopathological changes were observed in
the liver (hepatocellular hypertrophy) and kidneys (hyaline drop-
lets) of the F0 and F1 male parent animals. The highest dose level
of 300 mg/kg-day, which shows clear histopathological changes
and increased organ weight, is identified as a LOAEL. The NOAEL
is 100 mg/kg-day. Benchmark dose (BMD) modeling of the F0
hepatocelullar hypertrophy resulted in BMD10 and BMDL10 of 266
and 162 mg/kg-day, respectively. The BMD10 and BMDL10 derived
for the F1 hepatocelullar hypertrophy are 245 and 137 mg/kg-
day, respectively, indicating a more sensitive response occurred
in F1 generation. The BMDL10 of 137 mg/kg-day was selected as
the POD (see http://hhpprtv.ornl.gov/issue_papers/Butylbenze-
nen.pdf for detail).

In conclusion, the surrogate chronic POD for n-butylbenzene
was determined to be 97.1 mg/kg-day from ethylbenzene based
on similar target organs (liver and/or kidney) among the potential
surrogates, toxic effects (histopathologic changes in liver and kid-
ney), metabolism profile, and CYP induction. Notably, this value
is comparable to the chronic POD (137 mg/kg-day) derived based
on the new experimental results by Izumi et al. (2005); the differ-
ence between the predicted vs. experimental POD is only �1.4-
fold. This latter POD is also based on liver toxicity (hepatocellular
hypertrophy) accompanied by increased liver weight. This consis-
tency between the estimated (surrogate) and actual PODs demon-
strates the utility of this tiered surrogate approach (decision tree in
Fig. 1). This test study indicates that for this class of chemical (i.e.,
alkylbenzenes), the surrogate approach presented here provided a
reasonably well-predicted risk value for a chemical of concern with
limited toxicity data. However, it is worth noting that this ap-
proach only focused on the information from structure, metabo-
lism and available toxicity data. As noted in Wu et al. (2010)
study, other considerations could also play an important role in
the SAR-based assessment. For example, details on reactivity, elec-
trophiles, nucleophiles, conditions of chemical reactions (pH, SN1
vs. SN2, etc.) could also affect the ultimate toxicity. Therefore, for
a chemical outside of the alkylbenzene class to be considered as
a potential surrogate, further considerations on this additional
information might be critical.
4. Discussion

The manuscript has systematically detailed the use of a surro-
gate approach without any commercial (Q)SAR or expert systems
software programs to derive a surrogate toxicity value as part of
human health risk assessment. The tiered surrogate approach pre-
sented here is flexible and can be tailored for any chemical of con-
cern, and the approach prevents the chemicals of concern with
limited or no toxicological data from being assigned ‘‘zero’’ or no
toxicity values (such chemicals may be subsequently not consid-
ered at a contaminated site). At least a rough estimate can be
determined for prioritizing most toxic chemicals for further
clean-up or precaution. Although there is a greater uncertainty

http://www.hhpprtv.ornl.gov/issue_papers/Butylbenzenen.pdf
http://www.hhpprtv.ornl.gov/issue_papers/Butylbenzenen.pdf
http://www.epa.gov/iris
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by using the surrogate approach, the predicted value gives some
guidance on the toxicity potential of a chemical of concern by rank-
ing relative risks of individual chemicals present at a site to deter-
mine if the risk developed from the associated exposure to the
chemical of concern at the specific site is likely to be a significant
concern in the overall cleanup decision. Further experimental data
may be required for verification, if the chemical of concern is the
primary driver in making cleanup decisions.

Applying a tiered surrogate approach to human health risk
assessment has been demonstrated in this manuscript. It shows
that it is possible to estimate a toxicity value for long-term expo-
sure based on carefully selected surrogates (e.g., structural, meta-
bolic, and toxicity-like) with transparent rationales and
professional judgments. Specifically, a POD can be estimated for
a chemical of concern, and the POD coupled with an appropriate
composite UF can be further considered as a reference value for
screening purposes for chemicals of concern at contaminated sites.

In the tiered surrogate approach, three main types of surrogates
were used which can be searched independently or sequentially
based on the availability and type of data. In addition, a thorough
test case study (n-butylbenzene) was performed to show that this
methodology is scientifically justified (only �1.4-fold difference in
identified PODs between the surrogate and traditional ap-
proaches). The test case study shows that our rationale for predict-
ing target organs (liver and/or kidney) and associated toxic effects
was indeed appropriate. This indicates that the predictive uncer-
tainty based on this surrogate approach may not be a serious con-
cern, but further work is needed to quantify predictive uncertainty
associated with using the surrogate approach. We understand that
one test case study is not enough to justify the validity and utility
of this surrogate approach; however, it represents the first step in
demonstrating the proper use of a surrogate approach for predict-
ing a toxicity value that may have regulatory implications. In the
future, we hope to perform more test (validation) case studies
when experimental data become available.

To ensure transparency and reproducibility, only publicly avail-
able software programs were used in this manuscript. We recog-
nize the possibility that some commercial software programs
may provide better results in terms of looking for surrogates
(structural, metabolic or activity-like) with built-in expert judg-
ment and/or validated (Q)SAR models. The fundamental issue is
still driven by the availability (or lack thereof) of repeated toxicity
data for any potential hits (only hits with repeated dose informa-
tion can be considered as potential surrogates). This limitation
could potentially be addressed by designing and building a central-
ized database with all available peer-reviewed and vetted toxicity
data (e.g., IRIS) and a built-in search engine. Furthermore, some
parameters such as reactivity and other chemical reactions as de-
scribed by Wu et al. (2010) are not explicitly accounted for. We
understand how chemical reaction is directly related to toxicoki-
netics, that is, how the organism body may modify the chemical.
Characterizing the chemical’s reactivity may also be a key for the
suitability of potential surrogates. However, because the test case
study has some direct toxicokinetic characteristics, that may not
be a problem when a chemical’s reactivity and other parameters
are not fully characterized. It is strongly encouraged to provide
such information, especially those properties that could potentially
affect the chemical’s bioavailability and potential harm.

A MW adjustment is only necessary when a mechanism of action
is elucidated and when molecular targets have been identified. It is a
common misconception that a MW adjustment must be applied
indiscriminately for the use of any surrogate approach when there
is no mechanistic information (down to the molecular level). This
misconception stems from the practice of pharmaceuticals when
one applies a SAR to a series of congeners with a common and
elucidated molecular mechanism (e.g., tamoxifen vs. substituted
tamoxifens binding to estrogen receptor-alpha [ERa]; Robertson
et al., 1982). In general, a consideration of applying a MW adjust-
ment is not necessary if the MW of a potential surrogate is less than
a factor of two in comparison to the MW of chemical of concern (i.e.,
no significant difference in final toxicity value with or without the
molecular adjustment after applying all appropriate uncertainty
factors). If the MWs of potential surrogates are >2-fold than the
MW of the chemical of concern, then a common mechanism of ac-
tion or stoichiometric reaction should be elucidated prior to the
molecular-weight adjustment, because the MW adjustment would
result in a >2-fold difference in term of final toxicity values.

The surrogate approach works reasonably well for the test case
presented in this manuscript; however, there is still some uncer-
tainty that the surrogate approach may or may not work with
other chemical classes or groupings by a predefined criterion
(e.g., similar toxic effect/outcome). Future work will include other
chemical classes or groupings that will further validate the utility
of this surrogate approach. We also envision that other types of
high-throughput approaches may be used in conjunction to shed
some light in terms of MOA and other relevant toxicity informa-
tion (i.e., temporal, target cell-line/organ/tissue, etc.) that would
strengthen the confidence of the toxicity value predicted by the
surrogate approach. These high-throughput and in vitro data
may fill in some data gaps that are currently missing in the sur-
rogate approach. Perhaps, one may group chemicals based on the
common adverse outcomes that go beyond the chemical class or
structural analogs (e.g., congeners). Another grouping or classifi-
cation approach can also be based on genomic profiles or toxicity
pathways. It is strongly encouraged to lay out all rationales that
are based on the available information and to note any uncer-
tainty due to a lack of toxicity data on the surrogate itself.

There are five areas of uncertainty that require UFs applied to the
POD for extrapolation to the low-dose region and human popula-
tion: (1) interspecies (animal-to-human), (2) intraspecies (suscepti-
ble human subpopulation), (3) subchronic-to-chronic, (4) LOAEL-
to-NOAEL, and (5) database deficiencies. The first four areas of
uncertainty are typically assumed as the same as for the chemical
of concern based on the final surrogate unless there is information
on the chemical of concern to suggest otherwise. Typically, the data-
base UF of the surrogate is assumed to be the same as the database
UF for the chemical of concern based on the same sensitive endpoint
and effect, and a statement should be clearly stated for such an
assumption. However, if a different endpoint and associated effect
is proposed (other than the most sensitive endpoint and effect of
the surrogate), a full database UF is warranted for the chemical of
concern. Because some assumptions are based on the suspected
(surrogate) target organs and critical effects of the potential surro-
gates, there is an inherently greater uncertainty in the surrogate ap-
proach that cannot assure that such effects and endpoints are the
most sensitive endpoints/effects for the chemical of concern in
terms of overall health protection. For example, the chemical of con-
cern may have neurological or immunological endpoint/indication
as the most sensitive endpoint that was not examined among the
potential surrogates. Therefore, it is important to continue work
to accumulate knowledge from unexpected ‘‘outliers’’ in order to
quantify the surrogate uncertainty, specifically accounting for the
uncertainty associated with extrapolation when the database is
incomplete (e.g., lack of two-generation reproductive or develop-
mental studies). Although there could be well-characterized
database uncertainty for the potential surrogates, one may still ap-
ply a full database UF to account for unknown and unaccountable
database deficiencies of the chemical of concern itself.

A detailed framework for conducting a tiered surrogate ap-
proach for predicting a POD is presented and demonstrated in this
manuscript. Careful considerations from all sources of chemical
and biological/toxicological information have been incorporated
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into the final WOE approach to select the most appropriate surro-
gate, and its toxicity value(s) is suggested as the surrogate toxicity
value(s) for a chemical of concern. This surrogate approach has
built-in flexibility and is dynamic in that it can accommodate var-
ious tools and technologies beyond the current SAR-based meth-
ods. Typically, one does not need to narrow the scope of search
for potential metabolic surrogates, and the search can be done in
parallel or in tandem with the structural surrogates. For the test
case study, the search for potential metabolic surrogates was done
in tandem with the structural surrogates because there is chemical
class-specific information that these two surrogates types are re-
lated and likely to overlap. In other scenarios, it is encouraged to
conduct an independent search for metabolic surrogates that
may not have any structural similarity with the chemical of con-
cern. Finally, we envision that the flexible surrogate approach
can also take advantage of the current high-throughput technolo-
gies by utilizing information from genomics and in vitro assays
that can strengthen the argument of purported target organs and
associated toxic effects. Future work will include several case stud-
ies demonstrating the versatility and utility of this approach. Addi-
tional work may include a hybrid approach that utilized both SAR
and genomics, combining the best of both chemical and biological
worlds.

Human health risk assessment includes core components of
hazard identification, dose–response assessment, and exposure
assessment (NRC, 1983). The outcome of this assessment paradigm
is a risk characterization that facilitates the subsequent manage-
ment of risks in various environments (e.g., water, air). Thus, in
practice, the mitigation of environmental risks is dependent upon
the availability and transparent communication of data that in-
forms the core components of the risk assessment paradigm. The
surrogate methodology presented here illustrates an approach that
enables hazard identification and dose–response assessment for
potential environmental chemical risks when the lack or virtual
absence of data may have previously inhibited assessment. Expo-
sure assessment and risk characterization are needed to complete
a full risk assessment.
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          June 19, 2015 
 
BY ELECTRONIC MAIL 
 
Robert Law, Ph.D. 
demaximis, inc. 
186 Center Street, Suite 290 
Clinton, New Jersey 08809 
 
Re: Lower Passaic River Study Area, 17-Mile RI/FS 
 CPG letters dated June 12, 2015 regarding EPA comments on the draft BERA and 

BHHRA 
 
Dear Dr. Law: 
 
On May 1, 2015 the U.S. Environmental Protection Agency (EPA) provided comments on the 
draft Baseline Ecological Risk Assessment (BERA) submitted by the Cooperating Parties Group 
(CPG), and on June 5, 2015 EPA provided comments on the draft Baseline Human Health Risk 
Assessment submitted by the CPG. The CPG submitted both documents to EPA as part of the 
Remedial Investigation/Feasibility Study (RI/FS) process for the 17-Mile Lower Passaic River 
Study Area (LPRSA), which the CPG is performing under EPA oversight. The draft BERA and 
BHHRA are lengthy documents that are critical to the remedial decision-making process.  In 
total, EPA submitted nearly 500 individual comments on these documents covering over 80 
pages of text. 
 
Since May 1, EPA and the CPG have had what EPA considers to be five highly productive,   
conference calls with representatives of the CPG technical team to work through questions or 
concerns related to the comments.  To summarize, a very small number of the comments were 
found to be either inaccurate or inconsistent with previously approved approaches, and EPA 
readily agreed that the CPG could disregard those. Several comments required clarification on 
the part of EPA or the CPG, and again, these issues were quickly resolved. Most of the time the 
calls focused on technical areas of disagreement between EPA and the CPG that required or still 
require further discussion to be resolved.  
 
In EPA’s view, the technical teams have resolved a number of the issues and concerns raised by 
the CPG and continue to work productively to address the remaining issues. Despite this 
progress, the CPG has submitted four letters related to the draft BERA and BHHRA comments, 
which were highly combative and negative in tone and characterize the EPA oversight process as 
“unfair”.  While EPA can only surmise the reasons for this disconnect, we are concerned that it 
could undermine the progress our technical teams are making and thus further delay a timely 
completion of the project. 
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EPA understands that the CPG is awaiting some additional technical information from EPA that 
the CPG needs in order to finalize the revised BERA and BHHRA. As EPA has indicated during 
our recent conference calls, given this situation, EPA agrees to an appropriate extension of the 
60-day deadline to resubmit revised documents.  
 
EPA has demonstrated a willingness to discuss any and all concerns the CPG has with our 
comments or directions and will continue to do so; we think this is the most productive path 
forward.  However, the continued submittal of negative written critiques that do not reflect the 
progress being made at the technical level does not help to advance the RI/FS process. If, for its 
own reasons, it is the CPG’s preference to continue the review process in writing rather than 
through discussion augmented by written memorialization, as necessary, please let EPA know so 
we can consider how best to proceed.  
 
Attached hereto are specific responses to many of the questions or concerns that have been raised 
thus far on the draft risk assessment comments since May 1, 2015.  
 
Please let me know if you have any questions.   
 
Sincerely,  
 

 
 
Stephanie Vaughn, Project Manager 
LPRSA 17-Mile RI/FS 
 
cc: W. Mugdan, EPA 
 R. Basso, EPA 
 S. Flanagan, EPA 
 
Attachments 
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Attachment 1 

Response to May 15, May 29 and June 12, 2015 Letters from CPG to EPA 
 
 
Response to May 15, 2015 letter from Robert Law, on behalf of CPG, to Stephanie Vaughn, EPA 
 

1. General Comment 2 – the approach directed by EPA is not inconsistent with the Focused 
Feasibility Study (FFS). The FFS evaluated only two exposure points: the full lower 8 
miles and mudflats. This decision was based on the finding that median surface sediment 
concentrations do not change significantly within the lower 8 miles. However, this is not 
the case above River Mile (RM) 8.3. As such, evaluating the river as a single exposure 
unit for the majority of receptors and exposure pathways is not appropriate for the full 
17-mile LPRSA. Additionally, this approach is consistent with the October 2013 Draft 
Risk Analysis and Risk Characterization Plan (RARC). 

 
2. General Comment 3 (as well as Comments 147, 204 and any other relevant comments) – 

A significant number of carp were collected from the LPRSA, and an adequate number 
were collected for tissue analysis and evaluation in all but two reaches of the river. This 
is the most complete tissue data set that is available for freshwater fish. As such, carp 
should be evaluated in the BERA so that one representative species can be evaluated for 
the majority of the river, which aids in understanding potential risks to other omnivorous 
benthic fish that were not captured in specific sections of the river. In addition, carp are 
consumed by other fish and terrestrial predators, such as the Great Blue Heron. The CPG 
argues that carp should not be protected, but this is not what EPA is asking for. 
 
During our 5/14/2015 technical call, the CPG asked EPA to pull together information 
about natural predators and other sites where carp were evaluated in the risk assessment. 
On 5/21/2015, EPA submitted via email pictures of heron eating carp as well as a list of 
other sites that evaluated carp in their risk assessment process, including the Fox River, 
Tittabawassee River, Portland Harbor and Kalamazoo River. 
 

3. General Comments 6 and 71 – Attachment 2 provides the additional technical 
information related to these comments (see Reference Data Selection Process and 
Sediment Quality Triad Methodology).  

 
4. General Comment 11 – During our 5/7/2015 conference call, we came to the conclusion 

that non-detect values probably were being handled correctly, but that the draft BERA 
report did not clearly explain this. EPA recommends that a subsection called “Treatment 
of Non-Detects” be added to Section 4.3. Language from Section 5.3 of the May 15, 2014 
draft final version of the Data Usability Plan can be used. 

      
5. General Comment 13 – During our 5/14/2015 conference call, EPA told the CPG they 

could use 16 Polycyclic Aromatic Hydrocarbons rather than 34, but that the effects of this 
should be discussed in the uncertainty section. 
 

6. Comment 44 – This comment was editorial in nature, and simply stated that there was 
some inconsistent wording used within Table 3-2 of the draft BERA. It was not asking 
for meaningful changes to the risk questions posed. To maintain consistency with the 
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wording used in the Problem Formulation Document (PFD), no changes to the table are 
required by this comment.  
 

7. Comment 64 – The RARC calls for a comparison of toxicity data to control samples 
results first and then to reference data in the risk characterization portion of the BERA. 
Table 3-2 of the draft BERA states that this will be done. In addition, Section 2.5.1.2 
addresses this issue. Any inconsistency with the Newark Bay Study Area (NBSA) 
approach is irrelevant here, and may be appropriate given that the LPRSA and NBSA are 
significantly different water bodies. 
 

8. Comment 78 – EPA’s notes do not indicate that this comment was raised as an issue 
during any of our conference calls. Further discussion is recommended. 

 
9. Comments 153 and 155 (and other Screening Level Ecological Risk Assessment 

(SLERA)-related comments) – These comments were discussed during 5/14/2015 
teleconference and the CPG indicated verbally that they had re-read the SLERA and 
understood our concerns. On 5/21/2015 EPA sent the following response to the CPG via 
email: 
 

i. Comments 153 and 155 – In general, the PFD lists assessment endpoints for 
the BERA, not the SLERA. The endpoints for the SLERA should be more 
generic, similar to the receptors presented in the Conceptual Site Model.  To 
address these comments specifically, please remove Table 1-1, combine 
Tables 1-2 and 1-3, and remove references to the BERA in this new combined 
table.   
 

ii. Comment 156d -- The point of this comment was that in the SLERA, the most 
conservative value for sediment should be used, regardless of the receptor for 
which it is related. As long as the most conservative value is used for both 
plants and other receptor groups for sediment, it is okay to have multiple 
sediment screening in the SLERA.  

 
iii. Comment 162 – An “x” is required in the sediment chemistry column for 

benthic omnivorous fish, invertivorous fish, piscivorous fish, sediment-
probing invertivorous birds, piscivorous mammals and amphibians/reptiles. 
This is consistent with Figures 5-1 through 5-3 of the PFD 

 
iv. Comment 209 – see response above to 156d. 

 
10. Comment 172 – Appendix A of the October 2013 RARC specifies the Chemicals of 

Potential Ecological Concern (COPEC) selection process for the BERA, but Comment 
172 relates to the SLERA. As we have discussed, the SLERA should take a much more 
inclusive/conservative approach than the BERA and thus the requested modifications to 
the screening process are appropriate for the SLERA. At a minimum, frequency of 
detection should not be used as a criterion for eliminating contaminants in the SLERA. 

 
11. Comment 219 – As was stated during our 5/7/2015 conference call, this comment was 

forwarded in error and can be disregarded. 
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Response to May 29, 2015 letter from Robert Law, on behalf of CPG, to Stephanie Vaughn, EPA 
 

12. Introduction – The introduction to the letter states that EPA requested “that the CPG 
submit a letter documenting the resolution and resolution language (if applicable) for 
each of the comments.” To be clear, in order to streamline the review process, EPA did 
state that we would review draft responses and/or language to be used in the revised 
BERA to clarify certain issues prior to issuance of the response to comments. EPA did 
not necessarily request a formal letter.  

 
13. Comment 11 – See Response 4, above. 

 
14. Comment 13a – It was not clear in the BERA that the sum of PCDD/PCDF/PCB TEQs 

were used in the evaluation of total TEQs.  To help clarify the document, and as is noted 
in the letter, the CPG agreed to present the totals at the bottom of relevant tables. In 
addition, a clarifying sentence or two should be added, where appropriate. 

 
15. Comment 13b – See Response 5, above. 

 
16. Comment 51 – The CPG states that the rules used in the BERA for determining which 

values to use when multiple values are available are consistent with those outlined in the 
Data Usability Plan. EPA asked that the process used be explicitly spelled out in the 
BERA, so it can act as a standalone document. 
 

17. Comment 52 – The CPG states that the rules used in the BERA for evaluating field 
duplicates and laboratory replicates are consistent with those outlined in the Data 
Usability Plan. EPA asked that the process used be explicitly spelled out in the BERA, so 
it can act as a standalone document. 

 
 
Response to June 12, 2015 letter from Robert Law, on behalf of CPG, to Stephanie Vaughn, EPA 
Related to the BERA 
 

18. In this letter, the CPG outlines a process for moving the BERA forward. The additional 
information related to Comment 6 and Comment 71 is being transmitted with this 
document, 49 days after submission of the majority of the comments. As such, EPA is 
hereby extending the date for resubmission of a revised draft BERA by 49 days, until 
August 5, 2015. This should allow time for submission of a RTC for review prior to the 
document. EPA thinks this is a reasonable timeline, but is willing to discuss the details 
with the CPG.    

 
 
Response to June 12, 2015 letter from Robert Law, on behalf of CPG, to Stephanie Vaughn, EPA 
Related to the HHRA 

 
19. The cover email transmitting EPA comments on the draft BHHRA did not indicate that 

the document was deficient. It said that if the next draft of the document were found to be 
deficient, then additional actions could be taken. 
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20. General Comment 4 – As discussed during our conference call on 6/15/2015, the 

Reasonable Maximum Exposure (RME) is, by definition, a single value for any particular 
exposure scenario, consistent with the following definition (Page 6-5 of RAGs Part A): 
 

Actions at Superfund sites should be based on an estimate of the reasonable 
maximum exposure (RME) expected to occur under both current and future land-
use conditions. The reasonable maximum exposure is defined here as the highest 
exposure that is reasonably expected to occur at a site. RMEs are estimated for 
individual pathways. If a population is exposed via more than one pathway, the 
combination of exposures across pathways also must represent an RME. 

 
In addition, EPA has stated repeatedly that carp must be included in the mixed fish diet, 
and the RARC states clearly that muscle-only and hepatopancreas-only tissues will be 
evaluated in the uncertainty analysis only.  
 
As is stated in the comments, discussion of a diet consisting of individual fish species can 
be included in the uncertainty section. 
 

21. Comment 64 – EPA is willing to disregard this comment. 
 

22. General Comment 8 – The term Contaminant of Concern (COC) is actually first used in 
the Executive Summary, not Section 6.4.  It is also used in other places prior to Section 
6.4. As discussed during our 6/15/2015 conference call, the term “Potential COCs” 
should be defined in the report as “those chemicals with risks above the NCP risk range 
of 10-4 or the non-cancer health hazard of 1.” The use of the term COC should be 
replaced throughout the report with the term “Potential COC” and any use of the term 
Potential COC prior to Section 6.4 of the report should be reviewed for appropriateness. 
 

23. General Comment 10 – The text of the report should state explicitly, where appropriate, 
that Superfund decisions are based on the RME individual, as per RAGS Part A, not just 
in Section 4.3. Comment 23d also relates to this issue. 
 
EPA is still reviewing the second part of this comment (related to the use of the term 
population) and will provide further direction shortly. The direction provided will not 
result in any substantive changes to the risk assessment. 
   

24. General Comment 11 – Upon review, the CPG is correct that the term “more realistic” is 
used only in Section 7. However, this term should still be deleted from the document. 
CTE scenarios or alternative exposure factors are not more realistic, they are simply 
different. 
 

25. General Comment 14 and Specific Comments 29, 64, 68, 69, 71 and 123 – As discussed 
during our 6/15/2015 conference call, all RAGS Part D tables will be updated to reflect 
current guidance. The CPG will provide draft versions of these tables to EPA for review 
prior to finalizing the revised document.  
 

26. Comment 46 -- As discussed during our 6/15/2015 conference call, EPA will review this 
comment and get back to the CPG with clarifying information. Note that some 
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information, such as that related to co-eluting PCBs, is not included in the Appendix A 
tables, so it is not the case that the Region had “all of the necessary information” to 
perform its review, as asserted by the CPG in questioning the “efficacy of the Region’s 
review.”. 
 

27. Comment 209 – The information referred to in this comment is being transmitted with 
this letter. As with the BERA, the additional information related to Comment 209 is 
being transmitted 14 days after submission of majority of the comments. As such, EPA is 
hereby extending the date for resubmission of a revised draft BERA by 14 days, until on 
or about August 19, 2015. This should allow time for submission of a RTC for review 
prior to the document. Again, EPA thinks this is a reasonable timeline, but is willing to 
discuss the details with the CPG.    
 



July 15, 2015 

1 
 

Additional Responses to CPG Concerns with Select EPA Comments dated June 5, 2015 on the  

Baseline Human Health Risk Assessment 

 

 

Comment 42  (raised by CPG during 6/24/2015 technical call) 
 
EPA has reviewed the summary report on the CAS submitted by the CPG with its FFS comments and 
cannot reproduce the results. More information is needed in order to fully understand what the CPG did 
and determine if EPA thinks it is appropriate. In particular, EPA is concerned with the weighting 
approach used by the CPG to interpret the raw data (see Comment 127c). In addition, EPA may have 
concerns with the underlying approach used to gather the data. Any reference to the CPG’s CAS should 
include the caveat that there is uncertainty with the findings of the CAS and that the results are not 
definitive.  
  
Some examples of places where the discussion of the CAS go beyond anecdotal to interpretation are: 
  

        Page 7-13 – says the CPG CAS supports a lower fish consumption rate. 

        Page 7-14 – implies the CAS supports a lower crab consumption rate. 

        Page 7-17 – says the CPG CAS supports a higher bodyweight  

        Page 7-18 – the footnote on this page  

        Page 7-38 – report says that the CAS shows that pregnant women are not consuming fish from 

the LPRSA 

References to the CAS such as these should either be removed from the report or additional language 
should be added to the references stating that these statements are uncertain and unconfirmed. 
  
 
Comment 44  (raised by CPG during 6/24/2015 technical call) 
 
The report currently focuses exclusively on the accessible sediment and generally ignores the rest of the 
river. The LPRSA is a dynamic environment where sediment moves and concentrations at any particular 
location likely change over time. In addition, fish and benthic species are exposed to more than just the 
accessible sediment. A brief discussion of what the whole LPRSA looks like should be included, with 
reference to both the RI report and the BERA (for fish concentrations) for more information. This 
comment goes beyond just the identification of potential hot spots. 
 
  
Comment 46  (raised by CPG on its 6/12/2015 letter and discussed during 6/15/2015 technical call) 
 
We have already discussed the co-eluting PCB issue. To help explain our additional concerns, we offer 
the following example:  
  
For accessible sediment, the report says that 143 samples were included in the EPC calculations, and 
Table A-1 of Appendix A gives a sample count by sample event that results in a total of 143 
samples.  However, Table A-4 includes the analytical data for 149 accessible sediment samples, Table 3-
2 in the text of the report includes 292 accessible sediment samples, and portions of Figure 3-1 are very 
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difficult to read. This is confusing and the reader should not have to rely on a figure to identify the 
specific list of 143 samples.  
  
In addition, none of these tables or figures break out the data into the 3-mile segments that are used to 
refine the sediment analysis in the BHHRA. While Table A-4 does identify each sample’s stream mile, the 
samples are not sorted by stream mile, so attempting to identify the samples in each 3-mile segment in 
this 133 page table (that includes 149 samples) is laborious at best and should not be required of the 
reader.  
  
Clarification of which sediment samples were used in which EPC calculations could be as simple as 
adding a column or two to the list of samples in Table 3-2. 
  
 
Comments 50 and 87  (raised by CPG during 6/15/2015 technical call) 
 
EPA has heard back from STSC regarding the nanochlor alternative. They are still working on the issue 
and hope to get back to us soon. 
 
  
Comment 130  (raised by CPG during 6/24/2015 technical call) 
 
The CPG questions why it can’t include the table and related text in this section, to give the reader some 
idea of how reducing the amount of fish they eat from the LPRSA will affect risk. We discussed that, if 
retained, the text and table need to clearly state that this is just an example and is not based on actual 
data, and that the purpose of the risk assessment is to estimate risks posed to people consuming all of 
their fish from the site. EPA agreed to discuss this more internally.  
 
One additional issue which was not raised during the 6/24/2015 technical call is that the calculations in 
the table are based on the assumption that fish from other areas has no contamination. EPA continues 
to take the position that this table is unnecessary and inappropriate for inclusion in the baseline risk 
assessment. 
 
  
Comment 142  (raised by CPG during 6/24/2015 technical call) 
 
This issue goes beyond just including uncertainty about potential degradation of some COPCs, and 
relates to our response to Comment 44. The LPRSA is a dynamic system. Concentrations in the 
accessible sediment may increase or decrease over time. Some chemicals may degrade over time, or 
they may transform to forms with higher or lower toxicity. Sediment with high concentrations of COPCs 
may become buried due to deposition, or may become exposed due to erosion. There is uncertainty 
related to these issues, but the overall directionality of that uncertainty is unknown.  
  
If the CPG wants to include this type of information in the uncertainty section, then the discussion must 
be balanced. If retained, we suggest renaming this section “Assumption of Static Conditions” and making 
clear that the risk assessment may over or underestimate risk due to the dynamic nature of the river, or 
it may overestimate risks in one area or due to one contaminant, but underestimate them in another 
situation, at any given point in time. 
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Comments 145 and 146  (raised by CPG during 6/24/2015 technical call) 
 
These issues are very complicated, and including the amount of information in the report that the CPG 
did just touches at the surface. In addition, the studies that the report cites are one-sided. For example, 
the Mayes study regarding dermal absorption, which was done for the Housatonic, shows that 
absorption could be significantly underestimated for PCBs.  
  
The agency has looked at these issues thoroughly and has not recommended adjustments to the 
numbers because of methodological issues with the study. If retained, the discussion must be expanded 
to include studies that show different findings. The results must be clearly caveated and also reference 
EPA’s review of the documents and its conclusions. Conclusory statements, such as that made on Page 
7-31 that absorption may be overestimated by 3 to 70%, cannot be made. 
  
 
Comment 175  (raised by CPG during 6/15/2015 technical call) 
 
EPA reviewed the iron data and found that, while concentrations are above screening values, the non-
cancer health hazards posed by iron remain below an HI of 1. This should be noted in the report where 
iron is designated as an essential nutrient, but it can continue to be treated as an essential nutrient. 
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CC Bill Potter, dmi 

Laura Kelmar, AECOM 

Subject Updated Exposure Assumption Tables Deliverable to USEPA Region 2 

From Betsy Ruffle and Kelly Vosnakis 

Date August 20, 2015  

   

In response to USEPA Region 2’s June 5, 2015 comments on the draft Baseline Human Health Risk 
Assessment (BHHRA) for the Lower Passaic River Study Area (LPRSA), AECOM has revised the exposure 
assumption tables of the draft BHHRA (Tables 4-1 to 4-7) to reflect updated guidance.  As discussed with 
USEPA Region 2 on the June 15, 2015 technical call, the updated tables are being submitted to Region 2 with 
the Cooperating Parties Group’s (CPG) responses to Region’s 2 comments on the draft BHHRA.  A summary 
of the updates is presented below with reference to the relevant comments.  The updates to the tables are 
shown in yellow highlighting to aid in the review process (provided in the attachment to this memorandum). 

Updates Based on 2014 Standard Default Exposure Factors Guidance (Comments 14, 68, 99, and 123) 

Tables 4-2 to 4-5 have been updated to use the updated Standard Default Exposure Factors that was 
published in February 2014 (with minor corrections in April 2015) (USEPA 2014).  Based on the 2014 
guidance, several default parameters for adults were updated, including body weight, worker body surface 
area, and exposure duration.  In cases where the default values listed in USEPA 2014 are not based on the 
same age groups or exposed body parts as were assumed in the RARC, updated values were calculated using 
the latest Exposure Factors Handbook (EFH) (USEPA 2011)1.  Tables documenting the calculations are 
presented in Attachment Tables 1 to 3. The calculations followed the same methodology and data used by 
USEPA in deriving the values for the 2014 Standard Default Exposure Factors. 

 Values that were updated to the defaults presented in USEPA 2014 are listed below: 

 Adult body weight was updated from 70 kilograms (kg) (USEPA 1991) to 80 kg (USEPA 2014); 

 Adult exposure duration was updated from 24 years (USEPA 1991) to 20 years (USEPA 2014); 

 Adult (worker) body surface area for contact with sediment (hands, forearms and head) was updated 
from 3,300 cm2 (USEPA 2002) to 3,527 cm2 (USEPA 2014); 

                                                      

 

1 The ages of each receptor was clarified on the tables, for example, the young child, which previously said 1-6 
yr, was updated to state 1<7 year. 
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 Adult (swimmer) total body surface area for contact with surface water was updated from 18,000 cm2 
(USEPA 1997, 2004) to 20,900 cm2 (USEPA 2014). 

References for other parameters that did not change were updated to reflect the 2014 document (i.e., child 
exposure duration, soil ingestion rates).   

Per comment 99 and USEPA (2014), the default lifetime of 70 years has been maintained. 

Note that the 2014 guidance does not provide exposure factors for older children, teens, or adolescents, or for 
recreational scenarios. 

Updates Based on 2011 Exposure Factors Handbook (Comments 29 (2nd bullet), 64 (1st paragraph), and 
69a) 

Specific parameters in Tables 4-2 to 4-5 have been updated from the 2008 Child EFH (USEPA 2008) to the 
2011 EFH (USEPA 2011), which replaced the 2008 document.  While not specifically requested in the 
comments, references to the 1997 version of the EFH (USEPA 1997) have also been updated to the 2011 EFH 
(USEPA 2011) in order to ensure the most up-to-date values are used.  In most cases, this was simply a 
matter of changing USEPA 1997 or USEPA 2008 to USEPA 2011.  However, there were also numerical 
changes based on this update, as follows: 

Body Weight 

 The default body weight of 15 kg for young children listed in USEPA 2014 is based on children 
ranging in age from birth to the day before the 6th birthday.  However, the young child assumed to be 
potentially exposed to media in the LPRSA is assumed to range in age from the first birthday to the 
day before the 7th birthday.   Therefore, the young child (age 1<7) body weight was updated to 19 kg, 
based on data from the 2011 EFH for ages 1<7.  The calculations are provided in Attachment Table 1. 

 The body weight for the older child (age 7<14) boater was updated to 43 kg (USEPA 2011) from 41 
kg (USEPA 2008), as documented in Attachment Table 1. 

Body Surface Area 

 Updates to body surface areas for the young child, adolescent, older child, and teen, as documented 
in Attachment Table 2 and presented below: 

o Child (age 1<7) surface area for contact with sediment while swimming or wading (hands, 
lower legs, forearms, feet, and face) was updated to 2,272 cm2 (USEPA 2011) from 2,500 
cm2 (USEPA 2008).   

o Child (age 1<7) whole body surface area for contact with surface water while swimming was 
updated to 7,517 cm2 (USEPA 2011) from 6,600 cm2 (USEPA 2008).  As with body weights, 
the default whole body surface area presented in USEPA 2014 represents children aged 
0<6, while the young child receptor for the LPRSA is aged 1<7. 

o Adolescent (age 7<19) surface area for contact with sediment while swimming or wading and 
for contact with surface water while wading (hands, lower legs, forearms, feet, and face) was 
updated to 4,436 cm2 (USEPA 2011) from 5,100 cm2 (USEPA 2008).     

o Adolescent (age 7<19) whole body surface area for contact with surface water while 
swimming was updated to 15,192 cm2 (USEPA 2011) from 14,800 cm2 (USEPA 2008).  
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o Older child (age 7<14) surface area for contact with sediment and surface water while 
boating (hands, lower legs, forearms, feet, and face) was updated to 3,942 (cm2) (USEPA 
2011) from 4,400 cm2 (USEPA 2008). 

o Teen (age 14<19) surface area for contact with sediment and surface water while boating 
(hands, forearms, and face) was updated to1,992 cm2 (USEPA 2011) from 2,500 cm2 
(USEPA 2008).   

 Updates to body surface areas for the adult, as documented in Attachment Table 3 and presented 
below: 

o Adult body surface area for contact with sediment (angler, swimmer, wader) and surface 
water (angler, wader) (face, hands, forearms, lower legs, and feet) was updated to 6,492 cm2 
(USEPA 2011) from 6,100 cm2 (USEPA 1997).  Note that the adult surface area presented in 
USEPA 2014 does not include the surface area of the feet.   

o Adult boater surface area for contact with sediment and surface water (hands, forearms, and 
face) was updated to 2,670 cm2 (USEPA 2011) from 2,500 cm2 (USEPA 1997). 

Surface Water Ingestion Rate 

Based on USEPA 2008, USEPA Region 2 selected surface water ingestion rates of 0.05 liters per hour (L/hr) 
for swimmer receptors, and one-half of the swimming rate (0.025 L/hr) for all other receptors.  The same 
ingestion rates were applied across all age groups.  The 2011 EFH provides swimming ingestion rates for both 
children and adults (0.049 L/hr for children aged 6-15 and 0.021 L/hr for adults).  Based on USEPA (2011), the 
surface water ingestion rate for the adult receptors has been updated as follows: 

 Adult swimmer = 0.021 L/hr 
 Adult wader, boater, angler = 0.011 L/hr 

Editorial Updates (Comments 176 to 181) 

 Table 4-1 was updated to include language regarding inhalation of vapors (comment 176).   
 CF2 was removed from Table 4-3 (comment 177).   
 The intake equation which was included in the RARC was updated to reflect the dermally absorbed 

dose equation that was used in the BHHRA (comment 178).   
 The row height for exposure frequency on Table 4-4 was increased (comment 179).   
 Table 4-6 was updated to correct the footnotes for antimony and aluminum to (c), and a new footnote 

(d) was added to reflect that the dermal absorption factors for DDD, DDE, aldrin, dieldrin, and 
heptachlor epoxide are the default values for semivolatile organic compounds from  RAGS Part E 
Exhibit 3-4 (USEPA 2004).  As USEPA (2004) is the original source of the value, we believe it is the 
appropriate reference, rather than the suggested reference to the USEPA regional screening level 
table (comment 180). 

 The footnote row height in Table 4-7 was increased and the definitions of (b) and (c) were added to 
equations A-6 through A-8 (comment 181). 
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TABLE 4-1
SELECTION OF EXPOSURE PATHWAYS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current/Future Biota Tissue Fish Tissue Angler Child (1 < 7 years 
old) Ingestion Quantitative

Adolescent (7 to 
<19 years old) Ingestion Quantitative

Adult (>18 years 
old) Ingestion Quantitative

Crab/shellfish 
Tissue Angler Child (1 <7 years 

old) Ingestion Quantitative

Adolescent (7 to 
<19 years old) Ingestion Quantitative

Adult (>18 years 
old) Ingestion Quantitative

Turtles, ducks, 
etc. Angler Child (1 <7 years 

old) Ingestion Qualitative

Adolescent (7 to 
<19 years old) Ingestion Qualitative

Adult (>18 years 
old) Ingestion Qualitative

Fish/crab/other 
species

Fish/crab/other 
species

Transient 
Person Multiple ages Ingestion Qualitative

Evidence of homeless camps has been observed in the study area. 
Limited exposure pattern data would make quantification highly 
uncertain. Potential risks relative to other receptors are discussed 
in the uncertainty section.

Sediment Angler Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

River Sediment, 
Mudflat 

Sediment (1)

17-mile stretch of 
Passaic River (3)

Fish from 17-mile 
stretch of Passaic 

River

Crabs from 17-
mile stretch of 
Passaic River

Other species 
from 17-mile 

stretch of Passaic 
River

Site-related contaminants have been detected in fish. Studies have 
found that despite Fish Advisories, individuals do fish in the study 
area. Assumes receptor will consume fish caught from Passaic 
River and share it with family members.

Site-related contaminants have been detected in crabs/shellfish. 
Studies have found that despite Fish Advisories, individuals do 
collect crabs from the study area. Assumes receptor will consume 
crabs/shellfish gathered from Passaic River and share them with 
family members.

Limited data; ingestion of animals other than Passaic River 
fish/crabs likely to be minimal.

Adult (>18 years 
old)

Adolescent (7 to 
<19 years old) Angler may contact sediment while fishing or crabbing from the 

river bank. Assumes that young children (1 to 6 years) would not 
typically accompany adult anglers due to safety concerns. 
Inhalation may occur if activities are in mudflat areas and volatiles 
are present, however, this pathway is not considered further in the 
BHHRA because the inhalation pathway risks are negligible.
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TABLE 4-1
SELECTION OF EXPOSURE PATHWAYS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current/Future Sediment Swimmer Incidental Ingestion Quantitative
(continued) Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Wader Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Boater Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Worker Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Recreational boating is included in the designated uses of the 
Passaic River throughout the study area (FW2-NT, SE2, SE3) (2), 
and could include kayaking, canoeing, rowing/sculling. Eight high 
school sculling teams and two boating clubs use the river for 
rowing. Children (ages 7 to 13 years) may also participate in 
recreational boating. Docks are typically used, but boaters may 
occasionally contact sediment when a boat flips and wading is 
necessary. Inhalation may occur if activities are in mudflat areas 
and volatiles are present, however, this pathway is not considered 
further in the BHHRA because the inhalation pathway risks are 
negligible.

17-mile stretch of 
Passaic River (3)

River Sediment, 
Mudflat 

Sediment (1) 

Teen (14 <19 years 
old)

Adolescent (7 to 
<19 years old)

Swimming is included in the designated uses of the freshwater 
portion of the river from the confluence with Second River to 
Dundee Dam (i.e., RM 8 to RM 17) (FW2-NT) (2). Swimming could 
also occur in other portions of the river. Swimmers may contact 
sediment while entering and leaving the river and while swimming. 
Inhalation may occur if activities are in mudflat areas and volatiles 
are present, however, this pathway is not considered further in the 
BHHRA because the inhalation pathway risks are negligible.

Child (1 < 7 years 
old)

Older child (7 <14 
years old)

Adult (>18 years 
old)

Child (1 < 7 years 
old)

Adult (>18 years 
old)

Adult (>18 years 
old)

Adolescent (7 to 
<19 years old)

Families visiting riverside parks may contact sediment along the 
river. Inhalation may occur if activities are in mudflat areas and 
volatiles are present, however, this pathway is not considered 
further in the BHHRA because the inhalation pathway risks are 

negligible.

Adult (>18 years 
old)

Workers may be tasked with collecting shoreline trash or other 
work that leads to contact with sediment along the river. Inhalation 
may occur if activities are in mudflat areas and volatiles are 
present, however, this pathway is not considered further in the 
BHHRA because the inhalation pathway risks are negligible. 
Contact with surface water is not typically expected to occur.
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TABLE 4-1
SELECTION OF EXPOSURE PATHWAYS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current/Future Sediment Resident Incidental Ingestion Qualitative
(continued) Dermal Contact Qualitative

Inhalation of Vapors Qualitative

Incidental Ingestion Qualitative

Dermal Contact Qualitative

Inhalation of Vapors Qualitative

Incidental Ingestion Qualitative

Dermal Contact Qualitative

Inhalation of Vapors Qualitative

Surface Water Surface Water Angler Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Swimmer Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

17-mile stretch of 
Passaic River 

Child (1 < 7 years 
old)

Adult (>18 years 
old)

Transient 
Person

Adolescent (7 to 
<19 years old)

Anglers may contact surface water while fishing or crabbing from 
the river bank. Assumes that young children (1 to 6 years) would 

not typically accompany adult anglers due to safety concerns. 
Inhalation may occur if volatiles are present, however, this pathway 

is not considered further in the BHHRA because the inhalation 
pathway risks are negligible.

Adolescent (7 to 
<19 years old)

Child (1 < 7 years 
old)

Multiple ages

Adult (>18 years 
old)

Residential properties are located adjacent to the river, especially 
above RM 10. Residents may contact river sediment during 

activities near their homes. Potential risks are addressed 
qualitatively. The inhalation pathway is not considered further in the 

BHHRA because the inhalation pathway risks are negligible.

River Sediment, 
Mudflat 

Sediment (1) 

17-mile stretch of 
Passaic River (3)

Swimming is included in the designated uses of the freshwater 
portion of the river from the confluence with Second River to 
Dundee Dam (i.e., RM 8 to RM 17) (FW2-NT) (2). Swimming could 
also occur in other portions of the river. Swimmers may contact 
surface water while swimming. Inhalation may occur if volatiles are 
present, however, this pathway is not considered further in the 
BHHRA because the inhalation pathway risks are negligible.

Evidence of homeless camps has been observed in the study area. 
Limited exposure pattern data would make quantification highly 
uncertain. Potential risks relative to other receptors are discussed 
in the uncertainty section.  The inhalation pathway is not 
considered further in the BHHRA because the inhalation pathway 
risks are negligible.

Adult (>18 years 
old)
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TABLE 4-1
SELECTION OF EXPOSURE PATHWAYS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway

Current/Future Surface Water Surface Water Wader Incidental Ingestion Quantitative
(continued) Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Boater Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Incidental Ingestion Quantitative

Dermal Contact Quantitative

Inhalation of Vapors Quantitative

Resident Incidental Ingestion Qualitative

Dermal Contact Qualitative

Inhalation of Vapors Qualitative

Incidental Ingestion Qualitative

Dermal Contact Qualitative

Inhalation of Vapors Qualitative

Incidental Ingestion Qualitative

Dermal Contact Qualitative

Inhalation of Vapors Qualitative

This table was originally provided by USEPA on September 10, 2010; it is reproduced with minor editorial updates and clarifications, and to reflect revisions provided by USEPA on February 10, 2011
   February 6, 2012, and comments provided on June 5, 2015.
RM - River Mile.
(1) River sediment is defined as nearshore sediment under 2 feet of water or less at mean low water. Nearshore river and mudflat sediment are combined and treated as one media, referred to 

accessible surface sediment, in the baseline human health risk assessment. 
(2) NJAC 7:9B Surface Water Quality Standards classification for the Passaic River:

- Mouth of river to Second River (RM 0 to RM 8) is classified as saline-estuarine 3 (SE3). Designated use for SE3 water includes secondary contact recreation: recreational activities where 
the probability of water ingestion is minimal and includes, but is not limited to, boating and fishing.

- Second River to Dundee Dam (RM 8 to RM 17) is classified as freshwater 2 non-trout (FW2-NT) and saline-estuarine 2 (SE2). Designated use for FW2-NT and SE2 water includes 
secondary contact recreation (e.g., boating and fishing). Designated use for FW2-NT water also includes primary contact recreation: recreational activities that involve significant ingestion
risks and includes, but is not limited to, wading, swimming, diving, surfing, and water skiing.

(3) Accessible sediments were evaluated on both a sitewide basis and an exposure area basis, where the Study Area was divided into six three-mile segments (RM 0-3, 3-6, 6-9, 9-12, 12-15, 15-17.4).

Adolescent (7 to 
<19 years old)

Child (1 < 7 years 
old)

Families visiting riverside parks may contact surface water along 
the river. Inhalation may occur if activities are in mudflat areas and 

volatiles are present, however, this pathway is not considered 
further in the BHHRA because the inhalation pathway risks are 

negligible.

17-mile stretch of 
Passaic River

Adult (>18 years 
old)

Teen (14 <19 years 
old)

Adult (>18 years 
old)

Transient 
Person Multiple ages

Child (1 < 7 years 
old)

Evidence of homeless camps has been observed in the study area. 
Limited exposure pattern data would make quantification highly 
uncertain. Potential risks relative to other receptors are discussed 
in the uncertainty section.  The inhalation pathway is not 
considered further in the BHHRA because the inhalation pathway 
risks are negligible.

Older child (7 <14 
years old)

Adult (>18 years 
old)

Recreational boating is included in the designated uses of the 
Passaic River throughout the study area (FW2-NT, SE2, SE3) (2), 
and could include kayaking, canoeing, rowing/sculling. Eight high 
school sculling teams and two boating clubs use the river for 
rowing.  Children (ages 7 to 13 years) may also participate in 
recreational boating. Boaters may contact surface water while 
boating and occasionally when entering or leaving their crafts. 
Inhalation may occur if activities are in mudflat areas and volatiles 
are present, however, this pathway is not considered further in the 
BHHRA because the inhalation pathway risks are negligible.

Residential properties are located adjacent to the river, especially 
above RM 10. Surface water from the river is not used as a 

domestic water supply. Residents may contact surface water during 
activities near their homes. Potential risks are addressed 

qualitatively.  The inhalation pathway is not considered further in 
the BHHRA because the inhalation pathway risks are negligible.
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

 
Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Incidental Angler Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
Ingestion (7 < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 
IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME Arsenic intakes are also multipled

ED Exposure Duration years 12 (1) 6 50% of RME by an RBA of 0.6 (3)

BW Body Weight kg 52 USEPA 2011 (mean, ages 7<19) 52 USEPA 2011 (mean, ages 7<19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 
IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME Arsenic intakes are also multipled

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 by an RBA of 0.6 (3)

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Swimmer Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 <7 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 100 50% of the default residential child soil 
IR (USEPA 2014) 50 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME Arsenic intakes are also multipled

BW Body Weight kg 19 USEPA 2011 (mean, ages 1<7) 19 USEPA 2011 (mean, ages 1<7) by an RBA of 0.6 (3)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

 
Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Incidental Swimmer Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
Ingestion (7 < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

(continued)
IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 

IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME Arsenic intakes are also multipled

ED Exposure Duration years 12 (1) 6 50% of RME by an RBA of 0.6 (3)

BW Body Weight kg 52 USEPA 2011 (mean, ages 7<19) 52 USEPA 2011 (mean, ages 7<19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 
IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME Arsenic intakes are also multipled

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 by an RBA of 0.6 (3)

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Wader Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 <7 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 100 50% of the default residential child soil 
IR (USEPA 2014) 50 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME Arsenic intakes are also multipled

BW Body Weight kg 19 USEPA 2011 (mean, ages 1<7) 19 USEPA 2011 (mean, ages 1<7) by an RBA of 0.6 (3)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

 
Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Incidental Wader Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
Ingestion (7 < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

(continued)
IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 

IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME Arsenic intakes are also multipled

BW Body Weight kg 52 USEPA 2011 (mean, ages 7<19) 52 USEPA 2011 (mean, ages 7<19) by an RBA of 0.6 (3)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 
IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 Arsenic intakes are also multipled

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014 by an RBA of 0.6 (3)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Boater Older Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 <14  year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential child soil 
IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME Arsenic intakes are also multipled

ED Exposure Duration years 7 (1) 3 Approximately 50% of RME by an RBA of 0.6 (3)

BW Body Weight kg 43 USEPA 2011 (mean, ages 7<14) 43 USEPA 2011 (mean, ages 7<14)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,555 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

 
Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Incidental Boater Teen Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
Ingestion (14 < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

(continued)
IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 

IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 4 1 day/month, 3.5 months 2 Approximately 50% of RME

ED Exposure Duration years 5 (1) 3 Approximately 50% of RME Arsenic intakes are also multipled

BW Body Weight kg 66 USEPA 2011 (mean, ages 14<19) 66 USEPA 2011 (mean, ages 14<19) by an RBA of 0.6 (3)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 1,825 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default residential adult soil 
IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 9 1 day/month, 8.5 months 4 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 Arsenic intakes are also multipled

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014 by an RBA of 0.6 (3)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Worker Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x IR-S x EF x ED x 

IR-S Ingestion Rate of Sediment mg/day 50 50% of the default outdoor worker soil 
IR (USEPA 2014) 25 50% of RME 1/BW x 1/AT

EF Exposure Frequency days/year 50 1 day/week, 50 weeks/year 25 50% of RME

ED Exposure Duration years 25 USEPA 2014 7 USEPA 2011 Arsenic intakes are also multipled

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014 by an RBA of 0.6 (3)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 9,125 ED (year) x 365 days/year 2,555 ED (year) x 365 days/year
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

 
Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Dermal Angler Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(7 < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 4,436
Mean value for 7<18 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
4,436

Mean value for 7<18 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.2
50th percentile surface area weighted 

soil adherence data for children playing 
in wet soil (USEPA 2004)

0.2
50th percentile surface area weighted 

soil adherence data for children 
playing in wet soil (USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7<19) 52 USEPA 2011 (mean, ages 7<19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 6,492
Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
6,492

Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

 
Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Dermal Swimmer Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(continued) (1 <7 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 2,272
Mean value for 1<7 years: face, hands, 

forearms, lower legs, feet (USEPA 
2011)

2,272
Mean value for 1<7 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.2
50th percentile surface area weighted 

soil adherence data for children playing 
in wet soil (USEPA 2004)

0.2
50th percentile surface area weighted 

soil adherence data for children 
playing in wet soil (USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME

BW Body Weight kg 19 USEPA 2011 (mean, ages 1<7) 19 USEPA 2011 (mean, ages 1<7)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 4,436
Mean value for 7<18 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
4,436

Mean value for 7<18 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.2
50th percentile surface area weighted 

soil adherence data for children playing 
in wet soil (USEPA 2004)

0.2
50th percentile surface area weighted 

soil adherence data for children 
playing in wet soil (USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7<19) 52 USEPA 2011 (mean, ages 7<19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 6,492
Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
6,492

Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

 
Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Dermal Wader Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(continued) (1 <7 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 2,272
Mean value for 1<7 years: face, hands, 

forearms, lower legs, feet (USEPA 
2011)

2,272
Mean value for 1<7 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.2
50th percentile surface area weighted 

soil adherence data for children playing 
in wet soil (USEPA 2004)

0.2
50th percentile surface area weighted 

soil adherence data for children 
playing in wet soil (USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME

BW Body Weight kg 19 USEPA 2011 (mean, ages 1<7) 19 USEPA 2011 (mean, ages 1<7)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adolescent Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 4,436
Mean value for 7<18 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
4,436

Mean value for 7<18 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.2
50th percentile surface area weighted 

soil adherence data for children playing 
in wet soil (USEPA 2004)

0.2
50th percentile surface area weighted 

soil adherence data for children 
playing in wet soil (USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 39 3 days/week, 3 month/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7<19) 52 USEPA 2011 (mean, ages 7<19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 6,492
Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
6,492

Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

 
Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Dermal Boater Older Child Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(continued) (7 <14  year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 3,942
Mean value for 7<14 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
3,942

Mean value for 7<14 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.2
50th percentile surface area weighted 

soil adherence data for children playing 
in wet soil (USEPA 2004)

0.2
50th percentile surface area weighted 

soil adherence data for children 
playing in wet soil (USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 7 (1) 3 Approximately 50% of RME

BW Body Weight kg 43 USEPA 2011 (mean, ages 7<14) 43 USEPA 2011 (mean, ages 7<14)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,555 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Teen Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(14 < 19 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 1,992 Mean value for 14<19 years: face, 
hands, forearms (USEPA 2011) 1,992 Mean value for 14<19 years: face, 

hands, forearms (USEPA 2011) EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.2
50th percentile surface area weighted 

soil adherence data for children playing 
in wet soil (USEPA 2004)

0.2
50th percentile surface area weighted 

soil adherence data for children 
playing in wet soil (USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 4 1 day/month, 3.5 months 2 Approximately 50% of RME

ED Exposure Duration years 5 (1) 3 Approximately 50% of RME

BW Body Weight kg 66 USEPA 2011 (mean, ages 14<19) 66 USEPA 2011 (mean, ages 14<19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 1,825 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 2,692 Mean value for adults: face, hands, 
forearms (USEPA 2011) 2,692 Mean value for adults: face, hands, 

forearms (USEPA 2011) EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 9 1 day/month, 8.5 months 4 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
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TABLE 4-2

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SEDIMENT

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

 
Scenario Timeframe:  Current/Future

Medium:   Sediment

Exposure Medium: Accessible Surface Sediment

Value Rationale/ Reference Value Rationale/ Reference

Parameter 
Code

Parameter Definition Intake EquationExposure 
Route

Receptor 
Population

Receptor Age Exposure Point Unit
RME CTE

Dermal Worker Adult Sediment CS Chemical Concentration in Sediment mg/kg chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(continued) (>18 year) CF1 Conversion Factor 1 kg/mg 1E-06 -- 1E-06 -- CS x CF1 x SA x AF x ABS x

SA Skin Surface Area Available for Contact cm2 3,527 Mean default value for workers: head, 
hands, forearms (USEPA 2014) 3,527 Mean default value for workers: head, 

hands, forearms (USEPA 2014) EF x ED x 1/BW x 1/AT

AF Adherence Factor mg/cm2 0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

0.3
50% value for adult (reed gatherer): 

hands, lower legs, forearms, and feet 
(USEPA 2004)

ABS Absorption Factor unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

EF Exposure Frequency days/year 50 1 day/week, 50 wks/year 25 50% of RME

ED Exposure Duration years 25 USEPA 2014 7 USEPA 2011

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 9,125 ED (year) x 365 days/year 2,555 ED (year) x 365 days/year

This table was originally provided by USEPA on September 10, 2010; it is reproduced with editorial updates and clarifications, and to reflect revisions provided by USEPA on February 10, 2011 and February 6, 2012.  

In addition, the table has been revised to reflect current USEPA guidance as of June 2015, per USEPA comments dated June 5, 2015.

The references, naming conventions and units used by USEPA for each parameter have been retained; in some cases, parameter names and intake equations differ from the report text.  

The inhalation of outdoor air pathway is evaluated via a screening assessment in Appendix D; based on the findings that the air pathway poses negligible risk, the exposure pathway assumptions have been removed from this table.

RME =  Reasonable Maximum Exposure; CTE = Central Tendency Exposure

(1) Based on age group of receptor.

(2) Professional judgment.

(3) Recommendations for Default Value for Relative Bioavailability (RBA) of Arsenic in Soil. OSWER Directive 9200.1-113.  USEPA, December 2012.  Consistent with the approach used by the June 2015 Regional Screening Level (RSL) table (USEPA, 2015b).

Sources:

  USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002

  USEPA 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24

  USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment Final. USEPA/540/R/99/005

  USEPA 2011: Exposure Factors Handbook:  2011 Edition.  USEPA/600/R-09/052F.  September 2011.

  USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.  OSWER Directive 9200.1-120.  February 2014 with April 2015 corrections.
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TABLE 4-3

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

Ingestion Angler Adolescent CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(7 < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.025 50% of the mean swimming rate for 
children age 6-15 (USEPA 2011) 0.025 50% of the mean swimming rate for 

children age 6-15 (USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 39 3 day/week, 3 months/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7<19) 52 USEPA 2011 (mean, ages 7<19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.011 50% of the mean swimming rate for 
adults (USEPA 2011) 0.011 50% of the mean swimming rate for adults 

(USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Swimmer Child Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 <7 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.05 mean swimming rate for children 6-15 
yrs (USEPA 2011) 0.05 mean swimming rate for children 6-15 yrs 

(USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 2.6 National average for swimming 
(USEPA 1989) 2.6 National average for swimming (USEPA 

1989)

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME

BW Body Weight kg 19 USEPA 2011 (mean, ages 1<7) 19 USEPA 2011 (mean, ages 1<7)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.05 mean swimming rate for children 6-15 
yrs (USEPA 2011) 0.05 mean swimming rate for children 6-15 yrs 

(USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 2.6 National average for swimming 
(USEPA 1989) 2.6 National average for swimming (USEPA 

1989)

EF Exposure Frequency days/year 39 3 day/week, 3 months/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7<19) 52 USEPA 2011 (mean, ages 7<19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year

RME CTE
Intake Equation

Value Reference Value Reference

Surface Water
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TABLE 4-3

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

RME CTE
Intake Equation

Value Reference Value Reference

Ingestion Swimmer Adult CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(continued) (>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.021 mean swimming rate for adults (USEPA 
2011) 0.021 mean swimming rate for adults (USEPA 

2011) x 1/BW x 1/AT

ET Exposure Time hours/day 2.6 National average for swimming 
(USEPA 1989) 2.6 National average for swimming (USEPA 

1989)

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Wader Child Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 <7 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.025 50% of the mean swimming rate for 
children age 6-15 (USEPA 2011) 0.025 50% of the mean swimming rate for 

children age 6-15 (USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME

BW Body Weight kg 19 USEPA 2011 (mean, ages 1<7) 19 USEPA 2011 (mean, ages 1<7)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.025 50% of the mean swimming rate for 
children age 6-15 (USEPA 2011) 0.025 50% of the mean swimming rate for 

children age 6-15 (USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 39 3 day/week, 3 months/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7<19) 52 USEPA 2011 (mean, ages 7<19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.011 50% of the mean swimming rate for 
adults (USEPA 2011) 0.011 50% of the mean swimming rate for adults 

(USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 1.0 (2) 0.5 (2)

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

Surface Water
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TABLE 4-3

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

RME CTE
Intake Equation

Value Reference Value Reference

Ingestion Boater Older Child Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =
(continued) (7 <14  year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.025 50% of the mean swimming rate for 
children age 6-15 (USEPA 2011) 0.025 50% of the mean swimming rate for 

children age 6-15 (USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 2 (3) 1.5 (3)

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 7 (1) 3 Approximately 50% of RME

BW Body Weight kg 43 USEPA 2011 (mean, ages 7<14) 43 USEPA 2011 (mean, ages 7<14)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,555 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Teen Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(14 < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.025 50% of the mean swimming rate for 
children age 6-15 (USEPA 2011) 0.025 50% of the mean swimming rate for 

children age 6-15 (USEPA 2011) x 1/BW x 1/AT

ET Exposure Time hours/day 2 (3) 1.5 (3)

EF Exposure Frequency days/year 98 7 days/wk for 14 weeks (3) 70 5 days/wk for 14 weeks (3)

ED Exposure Duration years 5 (1) 3 Approximately 50% of RME

BW Body Weight kg 66 USEPA 2011 (mean, ages 14<19) 66 USEPA 2011 (mean, ages 14<19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 1,825 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- CW x CF1 x IR-W x ET x EF x ED 

IR-W Ingestion Rate of Water L/hour 0.011 50% of the mean swimming rate for 
adults (USEPA 2011) 0.011 50% of the USEPA 2011 mean for adults x 1/BW x 1/AT

ET Exposure Time hours/day 2 (3) 1.5 (3)

EF Exposure Frequency days/year 259 7 days/wk for 37 weeks (3) 111 3 days/wk for 37 weeks (3)

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Dermal Angler Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =

(7 < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 4,436
Mean value for 7<18 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
4,436 Mean value for 7<18 years: face, hands, 

forearms, lower legs, feet (USEPA 2011)

x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 1.0 (2) 0.5 (2) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 39 3 day/week, 3 months/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME If ET > t*, then DAevent = 

BW Body Weight kg 52 USEPA 2011 (mean, ages 7<19) 52 USEPA 2011 (mean, ages 7<19) FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year
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TABLE 4-3

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

RME CTE
Intake Equation

Value Reference Value Reference

Dermal Angler Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =
(continued) (>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 6,492
Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
6,492 Mean value for adults: face, hands, 

forearms, lower legs, feet (USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 1.0 (2) 0.5 (2) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 If ET > t*, then DAevent = 

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014 FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Swimmer Child CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =

(1 <7 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 7,517 Mean value for 1<7 years: whole body 
(USEPA 2011) 7,517 Mean value for 1<7 years: whole body 

(USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 2.6 National average for swimming 
(USEPA 1989) 2.6 National average for swimming (USEPA 

1989) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME If ET > t*, then DAevent = 

BW Body Weight kg 19 USEPA 2011 (mean, ages 1<7) 19 USEPA 2011 (mean, ages 1<7) FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =

(7 < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 15,192 Mean value for 7<18 years: whole body 
(USEPA 2011) 15,192 Mean value for 7<18 years: whole body 

(USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 2.6 National average for swimming 
(USEPA 1989) 2.6 National average for swimming (USEPA 

1989) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 39 3 day/week, 3 months/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME If ET > t*, then DAevent = 

BW Body Weight kg 52 USEPA 2011 (mean, ages 7<19) 52 USEPA 2011 (mean, ages 7<19) FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year

Surface Water
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TABLE 4-3

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

RME CTE
Intake Equation

Value Reference Value Reference

Dermal Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =
(continued) (>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 20,900 Resident default whole body (USEPA 
2014) 20,900 Resident default whole body (USEPA 2014) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 2.6 National average for swimming 
(USEPA 1989) 2.6 National average for swimming (USEPA 

1989) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 If ET > t*, then DAevent = 

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014 FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Wader Child CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =

(1 <7 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 2,272
Mean value for 1<7 years: face, hands, 

forearms, lower legs, feet (USEPA 
2011)

2,272 Mean value for 1<7 years: face, hands, 
forearms, lower legs, feet (USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 1.0 (2) 0.5 (2) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME If ET > t*, then DAevent = 

BW Body Weight kg 19 USEPA 2011 (mean, ages 1<7) 19 USEPA 2011 (mean, ages 1<7) FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adolescent Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =

(7 < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 4,436
Mean value for 7<18 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
4,436 Mean value for 7<18 years: face, hands, 

forearms, lower legs, feet (USEPA 2011)

x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 1.0 (2) 0.5 (2) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 39 3 day/week, 3 months/year 20 Approximately 50% of RME

ED Exposure Duration years 12 (1) 6 50% of RME If ET > t*, then DAevent = 

BW Body Weight kg 52 USEPA 2011 (mean, ages 7<19) 52 USEPA 2011 (mean, ages 7<19) FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year

Surface Water

August 2015 Page 5 of 7 AECOM



DRAFT

TABLE 4-3

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

RME CTE
Intake Equation

Value Reference Value Reference

Dermal Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =
(continued) (>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 6,492
Mean value for adults: face, hands, 
forearms, lower legs, feet (USEPA 

2011)
6,492 Mean value for adults: face, hands, 

forearms, lower legs, feet (USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 1.0 (2) 0.5 (2) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 If ET > t*, then DAevent = 

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014 FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year
Boater Older Child CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =

(7 <14  year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 3,942
Mean value for 7<14 years: face, 
hands, forearms, lower legs, feet 

(USEPA 2011)
3,942 Mean value for 7<14 years: face, hands, 

forearms, lower legs, feet (USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 2 (3) 1.5 (3) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 13 1 day/week, 3 months/year 7 Approximately 50% of RME

ED Exposure Duration years 7 (1) 3 Approximately 50% of RME If ET > t*, then DAevent = 

BW Body Weight kg 43 USEPA 2011 (mean, ages 7<14) 43 USEPA 2011 (mean, ages 7<14) FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 2,555 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Teen Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =

(14 < 19 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 1,992 Mean value for 14<19 years: face, 
hands, forearms (USEPA 2011) 1,992 Mean value for 14<19 years: face, hands, 

forearms (USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 2 (3) 1.5 (3) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 98 7 days/wk for 14 weeks (3) 70 5 days/wk for 14 weeks (3)

ED Exposure Duration years 5 (1) 3 Approximately 50% of RME If ET > t*, then DAevent = 

BW Body Weight kg 66 USEPA 2011 (mean, ages 14<19) 66 USEPA 2011 (mean, ages 14<19) FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 1,825 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year

Surface Water

August 2015 Page 6 of 7 AECOM



DRAFT

TABLE 4-3

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - SURFACE WATER

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Scenario Timeframe:  Current/Future

Medium:   Surface Water

Exposure Medium: Surface Water

    
Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Unit

Route Population Age Code  

RME CTE
Intake Equation

Value Reference Value Reference

Dermal Adult Surface Water CW Chemical Concentration in Water µg/L chemical-specific chemical-specific chemical-specific chemical-specific Dermally Absorbed Dose (mg/kg-day) =
(continued) (>18 year) CF1 Conversion Factor 1 mg/µg 0.001 -- 0.001 -- DAevent x EF x EV x ED x SA

SA Skin Surface Area Available for Contact cm2 2,692 Mean value for adults: face, hands, 
forearms (USEPA 2011) 2,692 Mean value for adults: face, hands, 

forearms (USEPA 2011) x 1/BW x 1/AT

PC Permeability Coefficient cm/hr Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Inorganics:

FA Fraction absorbed water unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 DAevent = CW x PC x ET x CF2

t* Time to reach steady state, 2.4t hour Chemical-specific USEPA 2004 Chemical-specific USEPA 2004

T lag time hour/event Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 Organics:

B Relative contribution of PC unitless Chemical-specific USEPA 2004 Chemical-specific USEPA 2004 If ET  ≤  t*, then DAevent = 

CF2 Conversion Factor 2 L/cm3 0.001 -- 0.001 -- 2 FA x PC x CW x CF2 

ET Exposure Time hrs/day 2 (3) 1.5 (3) x  [square root (6T x ET/pie)]

EF Exposure Frequency days/year 259 7 days/wk for 37 weeks (3) 111 3 days/wk for 37 weeks (3)

ED Exposure Duration years 20 USEPA 2014 9 USEPA 1989 If ET > t*, then DAevent = 

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014 FA x PC x CW x CF2 x [(ET/(1 + B)) + 2T 

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year x ((1 + 3B + 3B2)/(1 + B)2)]

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

This table was originally provided by USEPA on September 10, 2010; it is reproduced with editorial updates and clarifications, and to reflect revisions provided by USEPA on February 10, 2011 and February 6, 2012.  

In addition, the table has been revised to reflect current USEPA guidance as of June 2015, per USEPA comments dated June 5, 2015.

The references, naming conventions and units used by USEPA for each parameter have been retained; in some cases, parameter names and intake equations differ from the report text.  

The inhalation of outdoor air pathway is evaluated via a screening assessment in Appendix D; based on the findings that the air pathway poses negligible risk, the exposure pathway assumptions have been removed from this table.

RME - Reasonable Maximum Exposure.

CTE - Central Tendency Exposure.
(1) Based on age group of receptor.

(2) Professional judgement.

(3) Based on information provided by rowing clubs that use the Passaic River.

(4) The table provided by USEPA did not include exposure time for ingestion; therefore, this parameter has been included based on the dermal water exposure times, since ingestion rates are hourly.

Sources:

  USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002

  USEPA 2002: Supplemental Guidance Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24

  USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment. USEPA/540/R/99/005
  USEPA 2011: Exposure Factors Handbook:  2011 Edition.  USEPA/600/R-09/052F.  September 2011.

  USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.  OSWER Directive 9200.1-120.  February 2014 with April 2015 corrections.
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TABLE 4-4

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - FISH TISSUE

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT
 

Scenario Timeframe:  Current/Future

Medium:   Fish tissue

Exposure Medium: Fish tissue (fillet)

Value Rationale/ Reference Value Rationale/ Reference

Ingestion Angler Child Fish Cf Chemical Concentration in Fish mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 <7 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cf x CF x IRf x FI x (1-Loss) x EF x ED x 

IRf Ingestion Rate of Fish g/day 11.5
1/3 the adult ingestion rate (USEPA 

2011) 1.3
1/3 the adult ingestion rate (USEPA 

2011)
1/BW x 1/AT

FI Fraction from source unitless 1
Assumes 100% exposure is from 

Passaic River 1
Assumes 100% exposure is from 

Passaic River

Loss Cooking Loss g/g 0
Assumes 100% chemical remains in 

fish chemical-specific USEPA 2000

EF Exposure Frequency days/year 365
Fish ingestion rate already averaged 

over one year 365
Fish ingestion rate already averaged 

over one year

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME

BW Body Weight kg 19 USEPA 2011 (mean, ages 1<7) 19 USEPA 2011 (mean, ages 1<7)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (years) x 365 days/year 1,095 ED (years) x 365 days/year
Adolescent Fish Cf Chemical Concentration in Fish mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 < 19 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cf x CF x IRf x FI x (1-Loss) x EF x ED x 

IRf Ingestion Rate of Fish g/day 23.1
2/3 the adult ingestion rate (USEPA 

2011) 2.6
2/3 the adult ingestion rate (USEPA 

2011)
1/BW x 1/AT

FI Fraction from source unitless 1
Assumes 100% exposure is from 

Passaic River 1
Assumes 100% exposure is from 

Passaic River

Loss Cooking Loss g/g 0
Assumes 100% chemical remains in 

fish chemical-specific USEPA 2000

EF Exposure Frequency days/year 365
Fish ingestion rate already averaged 

over one year 365
Fish ingestion rate already averaged 

over one year

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7<19) 52 USEPA 2011 (mean, ages 7<19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (years) x 365 days/year 2,190 ED (years) x 365 days/year

Intake EquationParameter 
Code

Parameter Definition Unit
RMEExposure 

Route
Receptor 

Population
Receptor Age Exposure 

Point

CTE
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TABLE 4-4

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - FISH TISSUE

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT
 

Scenario Timeframe:  Current/Future

Medium:   Fish tissue

Exposure Medium: Fish tissue (fillet)

Value Rationale/ Reference Value Rationale/ Reference
Intake EquationParameter 

Code
Parameter Definition Unit

RMEExposure 
Route

Receptor 
Population

Receptor Age Exposure 
Point

CTE

Ingestion Angler Adult Fish Cf Chemical Concentration in Fish mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (>18 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cf x CF x IRf x FI x (1-Loss) x EF x ED x 

IRf Ingestion Rate of Fish g/day 34.6

Average of 90th percentile estimates 
for consumers from USEPA Region 2 

reanalysis of Burger 2002 (37.3 
g/day) and Connelly et al. 1992 (32 

g/day) 

3.9

Average of 50th percentile for 
consumers from USEPA Region 2 

reanalysis of Burger 2002 (3.7 g/day) 
and 50th percentile from Connelly et al. 

1992 (4 g/day)

1/BW x 1/AT

FI Fraction from source unitless 1
Assumes 100% exposure is from 

Passaic River 1
Assumes 100% exposure is from 

Passaic River

Loss Cooking Loss g/g 0
Assumes 100% chemical remains in 

Fish chemical-specific USEPA 2000

EF Exposure Frequency days/year 365
Fish ingestion rate already averaged 

over one year 365
Fish ingestion rate already averaged 

over one year

ED Exposure Duration years 20 USEPA 2014 (2) 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (years) x 365 days/year 3,285 ED (years) x 365 days/year

This table was originally provided by USEPA on September 10, 2010; it is reproduced with editorial updates and clarifications, and to reflect revisions provided by USEPA on February 10, 2011 and February 6, 2012.  

In addition, the table has been revised to reflect current USEPA guidance as of June 2015, per USEPA comments dated June 5, 2015.

The references, naming conventions and units used by USEPA for each parameter have been retained; in some cases, parameter names and intake equations differ from the report text.  

RME -  Reasonable Maximum Exposure.

CTE - Central Tendency Exposure.

(1) Based on age group of receptor.

(2) Based on standard default of 26 years upper bound residential tenure at one location, minus the years spent as young child.

Sources:

  Burger 2002: Consumption Patterns and Why People Fish. Environmental Research . Section A 90, 125-135

  Connelly et al. 1992:  Effects of the Health Advisory and Advisory Changes on Fishing Habits and Fish Consumption in New York Fisheries.  Human Dimension Research Unit, Dept of Natural Resources, 

       NYS College of Agriculture and Life Sciences, Cornell University, Ithaca, NY.

  USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002

  USEPA 2000: Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories. Volume 2: Risk Assessment and Fish Consumption Limits - Third Edition. Appendix C. USEPA 823-B-00-008.

  USEPA 2011: Exposure Factors Handbook:  2011 Edition.  USEPA/600/R-09/052F.  September 2011.

  USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.  OSWER Directive 9200.1-120.  February 2014 with April 2015 corrections.
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TABLE 4-5

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - CRAB TISSUE

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT
 

Scenario Timeframe:  Current/Future

Medium:   Crab tissue

Exposure Medium: Edible crab tissue

Value Rationale/ Reference Value Rationale/ Reference

Ingestion Angler Child Crab Cb Chemical Concentration in Crab mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(1 <7 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cb x CF x IRb x FI x (1-Loss) x EF x ED x 

IRb Ingestion Rate of Crab g/day 7 1/3 the adult ingestion rate (USEPA 
2011) 1 1/3 the adult ingestion rate 

(USEPA 2011)
1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River 1 Assumes 100% exposure is from 

Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains in 
crab chemical-specific chemical-specific

EF Exposure Frequency days/year 365 Crab ingestion rate already averaged 
over one year 365 Crab ingestion rate already 

averaged over one year

ED Exposure Duration years 6 USEPA 2014 (1) 3 50% of RME

BW Body Weight kg 19 USEPA 2011 (mean, ages 1<7) 19 USEPA 2011 (mean, ages 1<7)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 2,190 ED (year) x 365 days/year 1,095 ED (year) x 365 days/year
Adolescent Crab Cb Chemical Concentration in Crab mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(7 < 19 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cb x CF x IRb x FI x (1-Loss) x EF x ED x 

IRb Ingestion Rate of Crab g/day 14 2/3 the adult ingestion rate (USEPA 
2011) 2 2/3 the adult ingestion rate 

(USEPA 2011)
1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River 1 Assumes 100% exposure is from 

Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains in 
crab chemical-specific chemical-specific

EF Exposure Frequency days/year 365 Crab ingestion rate already averaged 
over one year 365 Crab ingestion rate already 

averaged over one year

ED Exposure Duration years 12 (1) 6 50% of RME

BW Body Weight kg 52 USEPA 2011 (mean, ages 7<19) 52 USEPA 2011 (mean, ages 7<19)

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 4,380 ED (year) x 365 days/year 2,190 ED (year) x 365 days/year

Intake EquationParameter 
Code Parameter Definition Unit

RMEExposure 
Route

Receptor 
Population Receptor Age Exposure 

Point

CTE
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TABLE 4-5

VALUES AND EQUATIONS USED FOR DAILY INTAKE CALCULATIONS - CRAB TISSUE

LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT
 

Scenario Timeframe:  Current/Future

Medium:   Crab tissue

Exposure Medium: Edible crab tissue

Value Rationale/ Reference Value Rationale/ Reference
Intake EquationParameter 

Code Parameter Definition Unit
RMEExposure 

Route
Receptor 

Population Receptor Age Exposure 
Point

CTE

Ingestion Angler Adult Crab Cb Chemical Concentration in Crab mg/kg wet weight chemical-specific chemical-specific chemical-specific chemical-specific Intake (mg/kg-day) =

(continued) (>18 year) CF Conversion Factor kg/g 1E-03 -- 1E-03 -- Cb x CF x IRb x FI x (1-Loss) x EF x ED x 

IRb Ingestion Rate of Crab g/day 21 90th percentile estimate for 
consumers from Burger 2002 (3) 3 Mean for consumers from Burger 

2002 (3)
1/BW x 1/AT

FI Fraction from source unitless 1 Assumes 100% exposure is from 
Passaic River 1 Assumes 100% exposure is from 

Passaic River

Loss Cooking Loss g/g 0 Assumes 100% chemical remains in 
crab chemical-specific chemical-specific

EF Exposure Frequency days/year 365 Crab ingestion rate already averaged 
over one year 365 Crab ingestion rate already 

averaged over one year

ED Exposure Duration years 20 USEPA 2014 (2) 9 USEPA 1989

BW Body Weight kg 80 USEPA 2014 80 USEPA 2014

AT-C Averaging Time (Cancer) days 25,550 70-year lifetime x 365 days/year 25,550 70-year lifetime x 365 days/year

AT-N Averaging Time (Noncancer) days 7,300 ED (year) x 365 days/year 3,285 ED (year) x 365 days/year

This table was originally provided by USEPA on September 10, 2010; it is reproduced with editorial updates and clarifications, and to reflect revisions provided by USEPA on February 10, 2011 and February 6, 2012.  

In addition, the table has been revised to reflect current USEPA guidance as of June 2015, per USEPA comments dated June 5, 2015.

The references, naming conventions and units used by USEPA for each parameter have been retained; in some cases, parameter names and intake equations differ from the report text.  

RME -  Reasonable Maximum Exposure.

CTE - Central Tendency Exposure.

(1) Based on age group of receptor

(2) Based on standard default of 26 years upper bound residential tenure at one location, minus the years spent as young child.

(3) USEPA Region 2 reanalysis of Burger (2002) using site-specific edible crab tissue weight of 45 g.

Sources:

  Burger 2002: Consumption Patterns and Why People Fish. Environmental Research . Section A 90, 125-135

  USEPA 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. USEPA/540/1-89/002

  USEPA 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24

  USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment Final. USEPA/540/R/99/005

  USEPA 2011: Exposure Factors Handbook:  2011 Edition.  USEPA/600/R-09/052F.  September 2011.

  USEPA 2014: Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.  OSWER Directive 9200.1-120.  February 2014 with April 2015 corrections.
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DEFAULT ABSORPTION FACTORS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Dermal - Sediment Contact

PCDDs/PCDFs
TCDD-TEQ TCDD-TEQ 1 (a) 0.03 (c)

PCBs
PCBs, total 1336-36-3 1 (a) 0.14 (c)
PCB-TEQ PCB-TEQ 1 (a) 0.03 (c)

Inorganics
Aluminum 7429-90-5 1 (a) NA (c)
Antimony 7440-36-0 1 (a) NA (c)
Arsenic, inorganic 7440-38-2 0.6 (b) 0.03 (c)
Cadmium, diet 7440-43-9 1 (a) 0.001 (c)
Chromium, total 7440-47-3 1 (a) NA (c)
Chromium, hexavalent 18540-29-9 1 (a) NA (c)
Cobalt 7440-48-4 1 (a) NA (c)
Copper 7440-50-8 1 (a) NA (c)
Lead 7439-92-1 1 (a) NA (c)
Manganese, nondiet 7439-96-5 1 (a) NA (c)
Mercury, inorganic 7487-94-7 1 (a) NA (c)
Selenium 7782-49-2 1 (a) NA (c)
Silver 7440-22-4 1 (a) NA (c)
Thallium 7440-28-0 1 (a) NA (c)
Vanadium 7440-62-2 1 (a) NA (c)
Zinc 7440-66-6 1 (a) NA (c)

Pesticides
2,4-DDD 53-19-0 1 (a) 0.1 (c,d)
2,4-DDE 3424-82-6 1 (a) 0.1 (c,d)
2,4-DDT 789-02-6 1 (a) 0.03 (c)
4,4'-DDD 72-54-8 1 (a) 0.1 (c,d)
4,4'-DDE 72-55-9 1 (a) 0.1 (c,d)
4,4'-DDT 50-29-3 1 (a) 0.03 (c)
Aldrin 309-00-2 1 (a) 0.1 (c,d)
cis-Chlordane 5103-71-9 1 (a) 0.04 (c)
cis-Nonachlor 5103-73-1 1 (a) 0.04 (c)
Dieldrin 60-57-1 1 (a) 0.1 (c,d)
Gamma-Chlordane 5566-34-7 1 (a) 0.04 (c)
Heptachlor Epoxide 1024-57-3 1 (a) 0.1 (c,d)
Oxychlordane 27304-13-8 1 (a) 0.04 (c)
trans-Nonachlor 39765-80-5 1 (a) 0.04 (c)

PAHs
Benzo(a)anthracene 56-55-3 1 (a) 0.13 (c)
Benzo(a)pyrene 50-32-8 1 (a) 0.13 (c)
Benzo(b)fluoranthene 205-99-2 1 (a) 0.13 (c)
Benzo(k)fluoranthene 207-08-9 1 (a) 0.13 (c)
C2-Benzanthracene/chrysenes BACC2 1 (a) 0.13 (c)
C2-Naphthalene NPHC2 1 (a) 0.13 (c)
C3-Naphthalene NPHC3 1 (a) 0.13 (c)
C4-Naphthalene NPHC4 1 (a) 0.13 (c)
Chrysene 218-01-9 1 (a) 0.13 (c)
Dibenz(a,h)anthracene 53-70-3 1 (a) 0.13 (c)
Indeno(1,2,3-cd)pyrene 193-39-5 1 (a) 0.13 (c)
Naphthalene 91-20-3 1 (a) 0.13 (c)

SVOCs 0
1,1-Biphenyl 92-52-4 1 (a) 0.1 (c,d)
bis(2-Ethylhexyl) phthalate 117-81-7 1 (a) 0.1 (c,d)
Hexachlorobenzene 118-74-1 1 (a) 0.1 (c,d)

TPH
TPH C9-C18 TPHC9-C18 1 (a) 0.1 (c,d)
TPH C19-C40 TPHC19-C40 1 (a) 0.1 (c,d)

VOCs
Benzene 71-43-2 1 (a) NA (c)

Default Default

TABLE 4-6

Chemical of Potential Concern CAS Number
Oral - Incidental Sediment Ingestion
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DEFAULT ABSORPTION FACTORS
LOWER PASSAIC RIVER STUDY AREA

BASELINE HUMAN HEALTH RISK ASSESSMENT

Dermal - Sediment Contact

Default Default

TABLE 4-6

Chemical of Potential Concern CAS Number
Oral - Incidental Sediment Ingestion

Chloroform 67-66-3 1 (a) NA (c)
Trichloroethene 79-01-6 1 (a) NA (c)

Notes:
CAS - Chemical Abstracts Service.
NA - Not Applicable.  Chemical is not assessed via this pathway.
PAH - Polycyclic Aromatic Hydrocarbons.
PCB - Polychlorinated Biphenyls.
PCDD - Polychlorinated dibenzodioxins.
PCDF - Polychlorinated dibenzofurans.
SVOC - Semi-Volatile Organic Compounds.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
TPH - Total Petroleum Hydrocarbons.
VOC - Volatile Organic Compounds.
(a) Absorption is assumed to be 100% (absorption factor = 1) (USEPA, 1989; 2015b).
(b) Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil. OSWER Directive 9200.1-113.  USEPA, December 2012. 
       Consistent with the approach used in the June 2015 Regional Screening Level (RSL) table (USEPA, 2015b). 
(c) USEPA, 2004. Risk Assessment Guidance for Superfund. Vol. 1, Part E. July, 2004. Exhibit 3-4.  
(d) Value for semivolatile organic compounds identified in Exhibit 3-4 of USEPA (2004).
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TABLE 4-7
DERMAL WATER PARAMETERS

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Chemical log Lag Time
of Potential CAS MW Kow Kp B  t* FA lsc log(Dsc/lsc) Dsc/lsc Dsc b c

Concern Number g/mol unitless (cm/hr) unitless hr/event hr unitless cm unitless unitless unitless unitless unitless Source
PCDDs/PCDFs

TCDD-TEQ TCDD-TEQ 3.22E+02 6.80E+00 8.07E-01 5.57E+00 6.82E+00 3.01E+01 5.00E-01 1.00E-03 -4.61E+00 2.44E-05 2.44E-08 2.19E+01 5.62E+00 (a)
PCBs

PCBs, total 1336-36-3 3.61E+02 6.72E+00 4.32E-01 3.15E+00 1.13E+01 4.79E+01 5.00E-01 1.00E-03 -4.83E+00 1.48E-05 1.48E-08 7.75E+00 3.23E+00 (a,e)
PCB-TEQ PCB-TEQ 3.61E+02 6.72E+00 4.32E-01 3.15E+00 1.13E+01 4.79E+01 5.00E-01 1.00E-03 -4.83E+00 1.48E-05 1.48E-08 7.75E+00 3.23E+00 (a,e)

Inorganics
Aluminum 7429-90-5 -- -- 1.00E-03 -- -- -- -- -- -- -- -- -- -- (b)
Antimony 7440-36-0 -- -- 1.00E-03 -- -- -- -- -- -- -- -- -- -- (b)
Arsenic, inorganic 7440-38-2 -- -- 1.00E-03 -- -- -- -- -- -- -- -- -- -- (b)
Chromium, total 7440-47-3 -- -- 1.00E-03 -- -- -- -- -- -- -- -- -- -- (b)
Cobalt 7440-48-4 -- -- 4.00E-04 -- -- -- -- -- -- -- -- -- -- (b)
Lead 7439-92-1 -- -- 1.00E-04 -- -- -- -- -- -- -- -- -- -- (b)
Manganese, nondiet 7439-96-5 -- -- 1.00E-03 -- -- -- -- -- -- -- -- -- -- (b)
Thallium 7440-28-0 -- -- 1.00E-03 -- -- -- -- -- -- -- -- -- -- (b)

Pesticides
Dieldrin 60-57-1 3.81E+02 4.56E+00 1.22E-02 9.18E-02 1.46E+01 3.51E+01 8.00E-01 1.00E-03 -4.94E+00 1.14E-05 1.14E-08 3.62E-01 3.97E-01 (a)

PAHs
Benzo(a)anthracene 56-55-3 2.28E+02 5.66E+00 4.74E-01 2.75E+00 2.03E+00 8.53E+00 1.00E+00 1.00E-03 -4.09E+00 8.20E-05 8.20E-08 6.12E+00 2.84E+00 (a)
Benzo(a)pyrene 50-32-8 2.50E+02 6.10E+00 7.01E-01 4.27E+00 2.69E+00 1.17E+01 1.00E+00 1.00E-03 -4.21E+00 6.19E-05 6.19E-08 1.33E+01 4.33E+00 (a)
Benzo(b)fluoranthene 205-99-2 2.52E+02 6.12E+00 7.02E-01 4.29E+00 2.77E+00 1.20E+01 1.00E+00 1.00E-03 -4.22E+00 6.01E-05 6.01E-08 1.35E+01 4.35E+00 (a)
Dibenz(a,h)anthracene 53-70-3 2.78E+02 6.84E+00 1.51E+00 9.68E+00 3.88E+00 1.76E+01 6.00E-01 1.00E-03 -4.37E+00 4.29E-05 4.29E-08 6.29E+01 9.71E+00 (a)
Indeno(1,2,3-cd)pyrene 193-39-5 2.76E+02 6.58E+00 1.04E+00 6.65E+00 3.78E+00 1.68E+01 6.00E-01 1.00E-03 -4.36E+00 4.41E-05 4.41E-08 3.06E+01 6.70E+00 (a)
Naphthalene 91-20-3 1.28E+02 3.30E+00 4.66E-02 2.03E-01 5.58E-01 1.34E+00 1.00E+00 1.00E-03 -3.52E+00 2.99E-04 2.99E-07 4.41E-01 4.80E-01 (a)

SVOCs
1,1-Biphenyl 92-52-4 1.54E+02 3.98E+00 9.43E-02 4.50E-01 7.80E-01 1.87E+00 1.00E+00 (d) 1.00E-03 -3.67E+00 2.14E-04 2.14E-07 6.59E-01 6.80E-01 (c)
bis(2-Ethylhexyl) phthalate 117-81-7 3.91E+02 5.11E+00 2.49E-02 1.90E-01 1.66E+01 3.99E+01 8.00E-01 1.00E-03 -5.00E+00 1.00E-05 1.00E-08 4.31E-01 4.70E-01 (a)

VOCs
Benzene 71-43-2 7.81E+01 2.13E+00 1.49E-02 5.05E-02 2.92E-01 7.00E-01 1.00E+00 1.00E-03 -3.24E+00 5.71E-04 5.71E-07 3.35E-01 3.68E-01 (a)
Chloroform 67-66-3 1.19E+02 1.97E+00 6.83E-03 2.87E-02 4.98E-01 1.19E+00 1.00E+00 1.00E-03 -3.48E+00 3.35E-04 3.35E-07 3.21E-01 3.53E-01 (a)
Trichloroethene 79-01-6 1.31E+02 2.42E+00 1.16E-02 5.13E-02 5.81E-01 1.39E+00 1.00E+00 1.00E-03 -3.54E+00 2.87E-04 2.87E-07 3.35E-01 3.68E-01 (a)

Constituent Properties Dermal Water Parameters
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TABLE 4-7
DERMAL WATER PARAMETERS

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Chemical log Lag Time
of Potential CAS MW Kow Kp B  t* FA lsc log(Dsc/lsc) Dsc/lsc Dsc b c

Concern Number g/mol unitless (cm/hr) unitless hr/event hr unitless cm unitless unitless unitless unitless unitless Source

Constituent Properties Dermal Water Parameters

Notes:
CAS - Chemical Abstracts Service.
PAH - Polycyclic Aromatic Hydrocarbons.
PCB - Polychlorinated Biphenyls.
PCDD - Polychlorinated dibenzodioxins.
PCDF - Polychlorinated dibenzofurans.
SVOC - Semi-Volatile Organic Compounds.
TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
TEQ - Toxicity Equivalence.
VOC - Volatile Organic Compounds.

(a) USEPA, 2004. Risk Assessment Guidance for Superfund. Volume 1, Part E, Supplemental Guidance for Dermal Risk Assessment. Exhibit B-3 (Organics)
     Note that values were obtained from the spreadsheet provided with the guidance, therefore, rounding differs from that presented in Exhibit B-3.
(b) USEPA, 2004. Risk Assessment Guidance for Superfund. Volume 1, Part E, Supplemental Guidance for Dermal Risk Assessment. Exhibit 3-1. (Inorganics)
(c) Calculated.  Log Kow and molecular weight obtained from the Risk Assessment Information System (RAIS).  See equations below.
(d) FA assumed to be one.
(e) Values for PCB-hexachlorobiphenyl.

Equations: Definitions:

USEPA, 2004. Risk Assessment Guidance for Superfund. Volume 1, Part E, Supplemental Guidance for Dermal Risk Assessment B - Relative Contribution of Permeability Coefficient.

Equation 3.8: Log Kp = -2.80 + 0.66 log Kow - 0.0056 MW Dsc - Effective diffusion coefficient through stratum corneum.

Equation A.1: B = Kp x MW0.5/2.6 FA - Fraction Absorbed.

Equation A.2: Log Dsc/lsc = -2.8-0.0056 MW, where lsc = 1E-3 cm.   Solving for Dsc:  Dsc = 10 -2.8-0.0056 MW * lsc. Kow - Octanol-Water Partition Coefficient.

Equation A.4:  = lsc2/(6*Dsc) Kp - Dermal Permeability Coefficient.

Equation A.5: If B < 0.6, Equation A.5:  t* = 2.4*  lsc - Apparent thickness of stratum corneum.

Equation A.6: If B> 0.6:  t* = (b- (b2-c2)0.5) * l2sc/(Dsc) MW - Molecular Weight.

Equation A-7: b = (2*(1+B)2/ -c  - lag time (hr/event).

Equation A-8: c = (1+3B+3B2)/(3*(1+B)) t* - Time to reach steady state.

b,c - Correlation coefficients which have been fitted to the 

       Flynn's data to give Equation 3.8.
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Age (years) Mean Body Weight (kg) (a)
1<2 11.4
2<3 13.8
3<4 (data 3<6) 18.6
4<5 (data 3<6) 18.6
5<6 (data 3<6) 18.6
6<7 (data 6<11) 31.8

Average 18.8

Rounded to 19

Age (Years) Mean Body Weight (kg) (a)
7<8 (data 6<11) 31.8
8<9 (data 6<11) 31.8
9<10 (data 6<11) 31.8
10<11 (data 6<11) 31.8
11<12 (data 11<16) 56.8
12<13 (data 11<16) 56.8
13<14 (data 11<16) 56.8
14<15 (data 11<16) 56.8
15<16 (data 11<16) 56.8
16<17 (data 16<21) 71.6
17<18 (data 16<21) 71.6
18<19 (data 16<21) 71.6

Average 52.2

Rounded to 52

Adolescent (Age 7 to < 19 Years)

ATTACHMENT TABLE 1
CALCULATION OF BODY WEIGHTS FOR CHILD AGE GROUPS

LOWER PASSAIC RIVER STUDY AREA
RESPONSE TO COMMENTS, BASELINE HUMAN HEALTH RISK ASSESSMENT

Young Child (Age 1 to <7 Years)
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ATTACHMENT TABLE 1
CALCULATION OF BODY WEIGHTS FOR CHILD AGE GROUPS

LOWER PASSAIC RIVER STUDY AREA
RESPONSE TO COMMENTS, BASELINE HUMAN HEALTH RISK ASSESSMENT

Age (years) Mean Body Weight (kg) (a)
7<8 (data 6<11) 31.8
8<9 (data 6<11) 31.8
9<10 (data 6<11) 31.8
10<11 (data 6<11) 31.8
11<12 (data 11<16) 56.8
12<13 (data 11<16) 56.8
13<14 (data 11<16) 56.8

Average 42.5

Rounded to 43

Age (Years) Mean Body Weight (kg) (a)
14<15 (data 11<16) 56.8
15<16 (data 11<16) 56.8
16<17 (data 16<21) 71.6
17<18 (data 16<21) 71.6
18<19 (data 16<21) 71.6
Average 65.7

Rounded to 66
Notes:
** The calculations presented here are consistent with those used to derive the default values presented in 
    USEPA 2014.  The values here were derived for the specific age groups for LPRSA receptors.
(a) USEPA 2011, Table 8-1.

References:
USEPA 2011 - USEPA Exposure Factors Handbook (EFH): 2011 Edition. September 2011. 
USEPA 2014 - Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors. 
    OSWER Directive 9200.1-120.  February 2014 with April 2015 corrections.

Older Child (Age 7 to <14 Years)

Teen (Age 14<19 Years)
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Mean Total Area (m2)
head arms hands legs feet forearms lower legs face whole body

Age (a) (a) (a) (a) (a) (b) (c)
1<2 0.087 0.069 0.03 0.122 0.033 0.028 (d) 0.051 (i) 0.029 0.53
2<3 0.051 0.088 0.028 0.154 0.038 0.035 (d) 0.065 (i) 0.017 0.62
3<4 (data 3<6) 0.061 0.106 0.037 0.195 0.049 0.042 (e) 0.078 (j) 0.020 0.76
4<5 (data 3<6) 0.061 0.106 0.037 0.195 0.049 0.042 (e) 0.078 (j) 0.020 0.76
5<6 (data 3<6) 0.061 0.106 0.037 0.195 0.049 0.042 (e) 0.078 (j) 0.020 0.76
6<7 (data 6<11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.08

Average (cm2) (n) 645 1,043 367 1,953 485 415 791 215 7,517

Swimmer (sediment only), Wader face, hands, forearms, lower legs, feet = 2,272
Swimmer (Surface Water only) whole body = 7,517

Mean Total Area (m2)
head arms hands legs feet forearms lower legs face whole body

Age (a) (a) (a) (a) (a) (b) (c)
7<8 (data 6<11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.09
8<9 (data 6<11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.09
9<10 (data 6<11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.09
10<11 (data 6<11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.09
11<12 (data 11<16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (l) 0.024 1.61
12<13 (data 11<16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (l) 0.024 1.61
13<14 (data 11<16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (l) 0.024 1.61
14<15 (data 11<16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (l) 0.024 1.61
15<16 (data 11<16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (l) 0.024 1.61
16<17 (data 16<21) 0.075 0.269 0.083 0.543 0.112 0.102 (h) 0.212 (m) 0.025 1.94
17<18 (data 16<21) 0.075 0.269 0.083 0.543 0.112 0.102 (h) 0.212 (m) 0.025 1.94
18<19 (data 16<21) 0.075 0.269 0.083 0.543 0.112 0.102 (h) 0.212 (m) 0.025 1.94

Average (cm2) (n) 712 2,122 678 4,407 961 811 1,749 237 15,192

Angler, Swimmer (sediment only), Wader face, hands, forearms, lower legs, feet = 4,436
Swimmer (Surface Water only) whole body = 15,192

ATTACHMENT TABLE 2
CALCULATION OF BODY SURFACE AREA FOR CHILD AGE GROUPS

LOWER PASSAIC RIVER STUDY AREA
RESPONSE TO COMMENTS, BASELINE HUMAN HEALTH RISK ASSESSMENT

Adolescent (Age 7 to <19 Years)

Young Child (Age 1 to <7 Years)

Mean Surface Area by Body Part (m2)

Receptor-Specific Totals

Mean Surface Area by Body Part (m2)

Receptor-Specific Totals
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ATTACHMENT TABLE 2
CALCULATION OF BODY SURFACE AREA FOR CHILD AGE GROUPS

LOWER PASSAIC RIVER STUDY AREA
RESPONSE TO COMMENTS, BASELINE HUMAN HEALTH RISK ASSESSMENT

Mean Total Area (m2)
head arms hands legs feet forearms lower legs face whole body

Age (a) (a) (a) (a) (a) (b) (c)
7<8 (data 6<11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.09
8<9 (data 6<11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.09
9<10 (data 6<11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.09
10<11 (data 6<11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.09
11<12 (data 11<16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (h) 0.024 1.61
12<13 (data 11<16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (h) 0.024 1.61
13<14 (data 11<16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (h) 0.024 1.61

Average (cm2) (n) 690 1,836 600 3,847 867 706 1,539 230 13,129

Boater (Paddler) face, hands, forearms, lower legs, feet = 3,942

Older Child (Age 7 to <14 Years)

Mean Surface Area by Body Part (m2)

Receptor-Specific Totals
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ATTACHMENT TABLE 2
CALCULATION OF BODY SURFACE AREA FOR CHILD AGE GROUPS

LOWER PASSAIC RIVER STUDY AREA
RESPONSE TO COMMENTS, BASELINE HUMAN HEALTH RISK ASSESSMENT

Mean Total Area (m2)
head arms hands legs feet forearms lower legs face whole body

Age (a) (a) (a) (a) (a) (b) (c)
14<15 (data 11<16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (l) 0.024 1.61
15<16 (data 11<16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (l) 0.024 1.61
16<17 (data 16<21) 0.075 0.269 0.083 0.543 0.112 0.102 (h) 0.212 (m) 0.025 1.94
17<18 (data 16<21) 0.075 0.269 0.083 0.543 0.112 0.102 (h) 0.212 (m) 0.025 1.94
18<19 (data 16<21) 0.075 0.269 0.083 0.543 0.112 0.102 (h) 0.212 (m) 0.025 1.94

Average (cm2) (n) 742 2,522 786 5,190 1,092 958 2,043 247 18,080

Boater (Rower) face, hands, forearms 1,992

Notes:
** The calculations presented here are consistent with those used to derive the default values presented in USEPA 2014.  The values here were derived
    for the specific age groups and assumed body parts exposed for LPRSA receptors.
(a) USEPA 2011. Table 7-2. Recommended Values for Surface Area of Body Parts; Mean Surface Area by Body Part.
(b) Surface area of the face is assumed to be one-third of the head (USEPA 2004, 2011).
(c) USEPA 2011. Table 7-10. Mean and Percentile Skin Surface Area.
(d) Surface area for the arm x ratio of the forearm to the arm for the 2-year old, average of male and female (0.4) (EFH Table 7-8).  
(e) Surface area for the arm x ratio of the forearm to the arm for the 4-year old, average of male and female (0.4) (EFH Table 7-8).  
(f) Surface area for the arm x average of the ratios of the forearm to the arm for 6, 8 and 10 year-olds (0.39) (EFH Table 7-8).  
(g) Surface area for the arm x average of the ratios of the forearm to the arm for 12 and 14 year-olds (0.38) (EFH Table 7-8).  
(h) Surface area for the arm x average of the ratios of the forearm to the arm for 16 and 18 year-olds (0.38) (EFH Table 7-8).  
(i) Surface area for the leg x ratio of the lower leg to the leg for the 2-year old, average of male and female (0.42) (EFH Table 7-8).  
(j) Surface area for the leg x ratio of the lower leg to the leg for the 4-year old, average of male and female (0.4) (EFH Table 7-8).  
(k) Surface area for the leg x average of the ratios of the lower leg to the leg for the 6, 8 and 10 year-olds (0.4) (EFH Table 7-8).  
(l) Surface area for the leg x average of the ratios of the lower leg to the leg for the 12 and 14 year-olds (0.4) (EFH Table 7-8).  
(m) Surface area for the leg x average of the ratios of the lower leg to the leg for the 16 and 18 year-olds (0.39) (EFH Table 7-8).  
(n) Average for each body part over age range of receptor, multiplied by 10,000 cm2/m2.

References:
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment 
    Final. USEPA/540/R/99/005
USEPA 2011 - USEPA Exposure Factors Handbook (EFH): 2011 Edition. September 2011. 
USEPA 2014 - Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.  
    OSWER Directive 9200.1-120.  February 2014 with April 2015 corrections.

Teenager (Age 14 to <19 Years)

Mean Surface Area by Body Part (m2)

Receptor-Specific Totals

August 2015 Page 3 of 3 AECOM



DRAFT

Average of
Male Female Males and Females

Body Part m2 m2 cm2

Total Body Surface Area 2.06 1.85 19,550
Head  0.136 0.114 1,250
Face (a) 0.045 0.038 415
Trunk/Neck 0.827 0.654 7,405
Upper extremities 0.393 0.304 3,485
Arms 0.314 0.237 2,755

Upper arms 0.172 0.130 (b) 1,512
Forearms 0.148 0.11139 (b) 1,297
Hands 0.107 0.089 980

Lower extremities 0.802 0.707 7,545
Legs 0.682 0.598 6,400
Thighs 0.412 0.364 3,880
Lower legs 0.268 0.233 2,505
Feet 0.137 0.122 1,295

Angler, Swimmer (sediment only), Wader 6,492
Boater 2,692

Notes:
** The calculations presented here are consistent with those used to derive the default values presented in USEPA 2014.  
   The values here were derived for the assumed body parts exposed for LPRSA receptors.
EFH - 2011 Edition of the Exposure Factors Handbook.
(a) - In accordance with USEPA (2004, 2011), 1/3 of head surface area used for face.
(b) In accordance with USEPA 2014 OSWER Directive on Recommended Default Exposure Factors, the 
     female forearms and upper arms surface areas were calculated as follows:
         Female arms [0.237] x (Male forearm/Male arms) [0.47]
         Female arms [0.237] x (Male upper arms/Male arms) [0.55]
References:
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part E, 
    Supplemental Guidance for Dermal Risk Assessment Final. EPA/540/R/99/005.
USEPA 2011: Exposure Factors Handbook:  2011 Edition.  EPA/600/R-09/052F.  September 2011.
USEPA 2014 - Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.  
    OSWER Directive 9200.1-120.  February 2014 with April 2015 corrections.

face, hands, forearms, lower legs, feet = 
face, hands, forearms  =

Mean Surface Area 
EFH Tables 7-12 and 7-13

ATTACHMENT TABLE 3
CALCULATION OF BODY SURFACE AREA FOR ADULTS

LOWER PASSAIC RIVER STUDY AREA
RESPONSE TO COMMENTS, BASELINE HUMAN HEALTH RISK ASSESSMENT

Receptor Specific Totals

August 2015 Page 1 of 1 AECOM











 

August 21, 2015 1 

 
 

EPA’s Response to CPG Responses to Comments on the 
Draft Lower Passaic River Study Area Baseline Human Health Risk Assessment 

 
 

No. EPA’s General Comments dated 6/5/2015 and 7/15/2015 CPG’s 8/21/2015 and 9/1/2015 Responses EPA’s 10/16/2015 Response 

1 

Portions of the document highlight disagreements with EPA and, in some cases, 
reinterpretations of EPA’s risk assessment Guidelines, Policies and Guidance 
that were previously addressed during the public and peer-review of EPA 
documents.  EPA’s review process is to release documents for public comment, 
go through external peer-review, respond to peer-review and public comments, 
and then finalize documents. It is inappropriate to reopen this process in a site-
specific risk assessment such as that for the Lower Passaic River. 

Many issues, such as the fish ingestion rates, fraction ingested, and evaluation of 
cooking loss, were previously addressed in the dispute resolution.  Other 
issues, such as the selection of toxicity values for PCBs and the non-cancer 
assessment for dioxin, were addressed in the development of the IRIS chemical 
file. The document needs to concentrate on presenting information in a manner 
that is understandable to both the manager and stakeholders and not on 
introducing alternative views of risk assessment. The restatement of 
disagreements addressed in the dispute resolution and also during public 
comments on EPA Guidelines, Guidance and Policies does not serve the 
purpose of the risk assessment and confuses the results of the analysis. The 
document will require extensive revisions to address this issue. 

Several instances of this concern are noted in the specific comments, but this 
issue should be addressed throughout the report. 

The CPG disagrees with the Region’s assertion that the 
document discusses issues that do not serve the purpose of 
the risk assessment or confuse the results of the analysis, or 
reinterprets EPA guidance and policy.  In keeping with EPA’s 
goal of transparency (USEPA 1992, 1995), the document 
discusses key issues and scientific debates on topics 
relevant to the public and risk managers’ understanding of 
site risks.   

EPA’s Risk Characterization guidance states that key 
scientific data and methods and their uncertainties should be 
identified, and information on the range of exposures and the 
use of multiple risk descriptors should be presented “to 
ensure a full and complete analysis of risk in the decision-
making process” (USEPA 1992).  The Region’s comments in 
many instances serve to remove, minimize or obscure valid 
areas of uncertainty or disagreement.  This approach does 
not achieve the Agency’s objective of transparency in risk 
assessment documents, and serves to overstate site risk 
without providing appropriate and important context for the 
public and decision-makers.   

Consistent with guidance, the discussions of alternative 
assumptions and approaches and associated impact on risk 
are presented primarily in the uncertainty evaluation of the 
report.  As stated in RAGS guidance Section 8.4, 
Assessment and Presentation of Uncertainty, “it is important 
to fully specify the assumptions and uncertainties inherent in 
the risk assessment to place the risk estimates in proper 
perspective” (USEPA 1989b).  EPA’s requests in several 
specific comments that discussions of alternative 
assumptions or approaches in the uncertainty section be 
removed are inconsistent with guidance and sound risk 
assessment practice.  Further, during the 2012 EPA-CPG 

EPA maintains the concerns expressed in the 
comment. To be clear, EPA does not object to an 
appropriate discussion of uncertainty, but the BHHRA 
is not an appropriate forum for the CPG to critique 
EPA’s risk assessment process and guidance in and 
of themselves.  
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No. EPA’s General Comments dated 6/5/2015 and 7/15/2015 CPG’s 8/21/2015 and 9/1/2015 Responses EPA’s 10/16/2015 Response 

dispute resolution meeting for the RARC, Walter Mugdan 
made clear that discussions of alternate perspectives and 
issues where CPG’s opinion differed from that of Region 2 
could be presented in the uncertainty evaluation.   

In summary, the CPG does not agree that extensive 
revisions to the text are needed to address this comment. 

2 

Risk summary tables in the Executive Summary should present numerical risk 
estimates and not simply identify whether the potential risk or hazard index (HI) 
was greater than or less than NCP guidelines (i.e., cancer risks of 10-4 and HI 
values of one). In addition, the risk summary tables in Section 6 should display 
this information more prominently (for example, the tables on Pages 6-6 through 
6-24 should list numerical results). The degree to which NCP guidelines are 
exceeded is significant and should be presented and discussed in the main 
body of the report. The color-coding used to flag total risks and/or HIs that 
exceed guidelines is helpful and can be retained. Several areas of the report, 
particularly Sections 6.3 and 6.4, will need to be rewritten to address this. 

The approach taken in draft report of presenting risk information does not meet 
the requirements outlined in the Risk Characterization Handbook of 
transparency, clarity, consistency and reasonableness. Specifically, the 
audience for this document includes risk managers who will use the quantified 
cancer risks and non-cancer health hazards to inform the Feasibility Study (FS) 
and ultimately the Record of Decision (ROD).  Another audience for this 
document is the public who are concerned about potential health impacts from 
exposures where a statement regarding the degree to which the cancer risks 
and non-cancer health hazards goals of protection are exceeded is important 
information. 

Consistent with the Risk Characterization Handbook (Section 2.3.2), the Risk 
Assessment Guidance for Superfund Part A (Exhibits 8.2 and 8.3 and Section 
8.6 where the last bullet on page 8-25 calls for presenting “the magnitude of the 
cancer risks and noncancer hazard indices relative to the Superfund site 
remediation goals in the NCP (e.g., the cancer risk range of 10-4 to 10-7 and 
noncancer HI of 1.0;),” and RAGS Part D Tables (Instructions for Table 10 Risk 
Summary), the text and tables of the main body of the report need to clearly 
identify the calculated numerical cancer risks and non-cancer health hazards. 

The risk summary tables presented in the Executive 
Summary and Summary and Conclusions will be revised to 
include the numerical risk and hazard estimates. 

Acceptable. 

3 The text in sections 6.3 and 6.4, entitled “Risk Characterization Results” and 
“COC Identification” provides no discussion of the risk characterization results 

Additional discussion of the relative contributions of the Acceptable. 



 

August 21, 2015 3 

No. EPA’s General Comments dated 6/5/2015 and 7/15/2015 CPG’s 8/21/2015 and 9/1/2015 Responses EPA’s 10/16/2015 Response 

and limited discussion of COCs to a couple of examples with pesticides and 
PAHs in a single paragraph. The text in these sections does not discuss the 
contribution of dioxins/furans or PCBs to the total risk estimates for this site. 

In addition, the relative percent contribution of risk from different contaminants, 
particularly dioxin TEQ and PCBs, as well as other risk drivers, should be listed 
in the Executive Summary and the Risk Characterization. For example, on Page 
ES-2, the last sentence of the paragraph on recreational and worker risks says 
that the “exceedance is due primarily to TCDD-TEQ.” This discussion should be 
expanded to include other contributors such as dioxins, PCBs and mercury. 

various COPCs will be added. 

4 

The Executive Summary and other parts of the document provide information on 
two RME individuals, one who consumes all fish species and the other who 
consumes all fish species with the exception of carp. An assumed fish diet that 
excludes a type of fish known to be kept and consumed by some anglers at the 
site, and known to have elevated chemicals of potential concern (COPC) 
concentrations, does not represent an RME scenario, and should not be 
presented as such. 

A mixed diet that excludes carp should be removed from the report entirely, or 
presented in the uncertainty evaluation as a potential variation on the mixed fish 
diet that would most significantly alter the mixed diet RME risk estimates (as 
opposed to variations that remove one of the other species). Alternatively, the 
text of the uncertainty section can provide information on individuals consuming 
each species (i.e., cancer risks and non-cancer health hazards), to account for 
specific preferences. This information can then be compared to the risk range 
and goal of protection of an HI of 1. 

In addition, the RME scenario for crab ingestion should include the 
hepatopancreas along with the muscle and should not be included alongside 
discussion of a muscle-only diet.  Again, any discussion of the changes in the 
risk estimates by excluding the hepatopancreas should only be included in the 
uncertainty section. 

In general, one RME scenario should be presented for each exposure pathway. 

The CPG disagrees and maintains there is value in 
presenting multiple reasonable maximum exposure (RME) 
scenarios, and does not accept the Region’s narrow 
interpretation that EPA’s risk assessment guidance 
prescribes limiting the RME evaluation to a single scenario.  
It is known that many LPRSA anglers do not eat carp, which 
have the highest chemical concentrations of the species 
sampled.  Risk estimates with and without this species would 
be of interest to the public as well as risk managers. The 
same applies to a crab diet with and without the more 
contaminated hepatopancreas, which is consumed by only a 
fraction of the population.  In 2008, CSTAG called for an 
evaluation of the crab muscle only diet which the Region 
chose to ignore in its HHRA for the 8-mile FFS-RI.  CSTAG 
recognized the importance of evaluating crab muscle only, 
because it is the tissue type typically consumed. 

Therefore, the CPG does not agree to remove the mixed fish 
diet without carp and the crab muscle only diet entirely from 
the report.  The document will be revised to present these 
scenarios in the uncertainty analysis as a variation on the 
RME, along with the single species diets that are already 
discussed.  The implication of alternative diets will also be 
mentioned in the executive summary and the conclusions of 
the report. 

The proposed revision to present these scenarios in 
the uncertainty section is acceptable.  However, the 
BHHRA should state that these are variations within 
the exposure distributions and not variations on the 
RME. There is only one RME for the receptors as 
defined for this site. 

5 
The text continually emphasizes that the assumptions and risk assessment 
approach are conservative, resulting in overestimates of risks. The document 
should also acknowledge the potential that the risks and hazards are 

The Region has demonstrated a pattern of advocating for 
and favoring overly conservative assumptions in order to 
generate unrealistic RME scenarios and risk 

The Region does not advocate for overly 
conservative assumptions to generate unrealistic 
RME scenarios and risk characterizations. The 
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underestimated i.e., lack of toxicity data for a number of chemicals, use of 
surrogate data, use of high end values that are not the highest percentile, use of 
average exposure assumptions such as body weight, skin surface area, etc. 
The information should be presented in a way that recognizes the range of 
estimates used in the calculation of the cancer risks and non-cancer health 
hazards. 

characterizations.  Examples include fish and crab ingestion 
rates, the assumption that 100% of fish and crab consumed 
comes from the LPRSA, and exposure frequencies and 
times for swimming.  Nonetheless, during the revision 
process, the document will be reviewed to ensure that 
relevant assumptions and approaches that may lead to 
underestimating risks and hazards, if any, are 
acknowledged.    

proposed approach to review the issue is noted, and 
the revised document will be reviewed to confirm that 
EPA’s concern has been addressed. 

6 

Sections 6.5 and 7 and Appendix L of the HHRA misrepresent the 
concentrations used in the risk calculations as “upper-bound” values. The 
concentration values used (i.e., 95 percent upper confidence limit of the 
arithmetic mean) are estimates of the arithmetic average concentration of each 
contaminant at the site accounting for uncertainties in the data, as accurately 
described in Section 4. 

Discussions of the Upper Confidence Limit (UCL) concentration statistic in 
Section 6.5 and Appendix L should be corrected, the “mean” scenario should be 
removed, and the “upper-bound” scenario should be correctly labeled as the 
RME scenario. 

Discussions of the UCL concentration statistic in Section 7 should be corrected, 
particularly on pages 7-46 and 7-49, where it is interpreted as a 95th percentile. 

The CPG rejects the Region’s contention that the BHHRA 
misrepresents the UCL concentrations used in the 
background risk calculations by referring to them as upper-
bound. The background risk calculations presented in 
Section 6.5 and Appendix L intentionally provide a risk range 
based on the simple arithmetic mean and the 95% UCL on 
the arithmetic mean.   

Nonetheless, the background risk calculations will be revised 
to use only the UCL which will be referred to as the RME 
scenario, and the mean scenario will be removed.   

The text in Section 7 will be revised to clarify that the 95% 
UCL is not the same as the 95th percentile. 

The background risks presented in the draft report did 
not provide a risk range. Rather, it presented risks 
calculated using a weak estimate of the mean 
concentration (simple arithmetic mean) and a robust 
estimate of the mean concentration, with a specified 
level of confidence in that mean (UCL).  Only the 
latter approach is consistent with guidance. 

That said, the proposed revision as outlined in the 2nd 
and 3rd paragraphs of the response is acceptable. 

7 

The term “non-cancer hazards” needs to be used consistently in place of non-
cancer risks. Non-cancer hazards do not represent a probability of disease as 
do cancer risks. The use of the term risks for non-cancer health effects 
confuses the presentation of information and needs to be restated as non-
cancer hazards consistently throughout the document. 

The term non-cancer risks will be replaced with non-cancer 
hazards. 

The proposed revision is acceptable. 

8 

Throughout the document the terms Chemicals of Potential Concern (COPC) 
and Chemicals of Concern (COC) are used interchangeably. A determination 
regarding COCs is finalized at the time of the ROD.  Currently, the text provides 
this information in Section 6.4 but does not clearly indicate that the ROD is the 
point where the final determination is made. The term COPC should be used in 
the document and a section in the Risk Characterization should formally identify 
the COCs pending the finalization of the ROD. 

The CPG rejects the Region’s characterization of the 
BHHRA discussed in this comment.  As discussed with 
Region 2 during the June 15, 2015 call, the terms COPC and 
COC have not been used interchangeably.  It is the CPG’s 
understanding that Region 2’s comment was intended to 
convey that the BHHRA should not use the term COC.  As 
requested by Region 2 in the June 19, 2015 letter, the term 
“COC” will be replaced with “potential COC” throughout the 
document.   

The proposed revision is acceptable. 
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9 

The term “target” should be removed from the discussion of the risk range.  The 
goal of the risk assessment is to provide information and not to set a goal of a 
specific cancer risk or non-cancer hazard. Use of the term “target” appears to 
suggest a specific risk or hazard goal in the risk assessment. Instead, please 
use the following language: 

a. Any cancer risk above 10-4 should be said to “exceed the NCP risk range.” 

b. Any cancer risk between 10-4 and 10-6 should be said to be "within the 
NCP risk range." 

c. Any HI above 1 should be said to "exceed the goal of protection of an HI=1." 
The qualifier "slightly" should not be used. 

The report will be revised to use the requested language. Acceptable.  

10 

The text regarding the inclusion of the Reasonable Maximum Exposure (RME) 
and Central Tendency Exposure (CTE) needs to clarify that the RME is the 
basis for any risk management decisions under the Superfund program.  As 
currently presented, the text suggests decisions may be based on the CTE. 
RAGS Part A, Chapter 6, (page 6-5) states:  Actions at Superfund sites should 
be based on an estimate of the reasonable maximum exposure (RME) expected 
to occur under both current and future land- use conditions. The reasonable 
maximum exposure is defined here as the highest exposure that is reasonably 
expected to occur at a site. RMEs are estimated for individual pathways. 

The text in several places appears to concentrate on population risks and 
hazards. Consistent with Superfund guidance and policies, the goal of the 
baseline human health risk assessment is to identify cancer risks and non-
cancer health hazards for the RME individual. 

The entire document needs to be reviewed and modified to reflect these 
comments. 

The BHHRA text already references the quote from RAGS 
stating that Superfund actions are based on the RME (see 
Section 4.3).  The text is consistent with language from the 
RARC Plan that was provided by Region 2 in its comments 
on the draft RARC (see Comment 98 of EPA’s July 11, 2011 
comments).  As directed by Region 2 in its July 11, 2011 
comments, this language was included in the RARC and has 
been included in the applicable section of the BHHRA 
(Section 4.3), including the specific RAGS Part A Chapter 6 
quote referenced in this general comment.   

In its June 12, 2015 letter, the CPG requested that the 
Region provide specific examples of where in the text 
population risks and hazards are discussed, as the Region 
contends in its comment.  The CPG’s search of the 17-mile 
BHHRA for the term “population risk” found none. The 
Region has not responded to this request.   

EPA is willing to take back this comment. 

11 

Throughout the document, the term “more realistic” is used to discuss either CTE 
exposures or alternative exposure factors. This term should be deleted. The 
CTE, or alternative exposure factors, might describe average exposures. 
However, RME exposures are realistic, albeit they likely apply to a smaller 
number of individuals. 

The CPG disagrees that the term “more realistic” has been 
used “throughout the document.”  Region 2 acknowledged 
this during the June 15, 2015 call.  The term “more realistic” 
is used to describe alternate exposure factors only five times 
in the Uncertainty Analysis (discussing adult body weight of 
80 kg [which is EPA’s 2014 revised default adult body 
weight], swimming exposure times less than 2.6 hours, fish 
consumption rates less than 34.6 g/day, fraction ingested 
less than one for crab, and accounting for cooking loss).  

The proposed revision is acceptable. 
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This is hardly throughout the document. 

It should be noted that in the risk assessment for the 
Gowanus Canal, prepared for Region 2 by HDR, CH2M-
HILL, and GRB, the uncertainty analysis states on page 8-2 
[emphasis added]: 

“Based on the current conditions of the canal, it is likely that 
this is an overestimate of actual exposure to recreational 
receptors. Although possible, it is highly unlikely that a 
recreational receptor would swim in the canal for 26 days per 
year for 2.6 hours per day. Although the RME scenario 
indicated a slight risk above USEPA target levels, the CTE 
scenario (using more realistic but conservative assumptions 
of an exposure frequency of 13 days per year and an 
exposure time of 1.3 hours per day) indicated a risk within 
USEPA acceptable risk levels.”  It is unclear to the CPG and 
possibly to the public why Region 2 is inconsistent and 
objects to the use of similar language for the LPRSA 
BHHRA. 

However, the term will be removed in the limited places 
where it has been used and replaced, as appropriate, with 
the term alternate,, plausible, more typical, or site-specific.  

Additionally, the CPG maintains that many of the Region’s 
directed exposure factors for the RME are not realistic for the 
LPRSA.  

12 

Overall, the text requires revisions to concentrate on the main risk drivers with 
less emphasis on exposure parameters that are not significant drivers. The 
Uncertainty section also needs to concentrate on the main risk drivers. A table 
summarizing the main risk drivers and whether they contribute to the over or 
underestimate of risks/hazards for the main contributors is needed to 
concentrate on the most significant information. The current presentation 
provides extraneous information that does not focus on the most important 
results of the risk assessment. Overall, the risk characterization should focus on 
those exposures that are the primary risk drivers. 

The CPG disagrees with the Region’s characterization of the 
BHHRA text and believes the text appropriately focuses on 
risk drivers and key issues, and that extensive revisions are 
not needed nor justified. Region 2’s comment suggests a 
level of simplicity in documentation that belies the complexity 
of the LPRSA, the extensive data available, and scientific 
uncertainty on topics relevant to the risk results.  The issues 
discussed in the uncertainty analysis are consistent with 
RAGS guidance and important to the understanding and 
interpretation of site risks.  As part of revising the document, 
the uncertainty analysis will be reviewed to identify any 
potential areas where it can be revised, and a table 

The proposed approach to review the issue and add 
a table is noted. The revised document will be 
reviewed to confirm that EPA’s concern has been 
addressed in both the risk characterization and 
uncertainty sections. 
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summarizing key issues and the associated impact on 
risks/hazards will be added.    

13 

The treatment of background throughout the report is inappropriate and is not 
consistent with risk assessment guidance or the more specific guidance on 
background, “Guidance for Comparing Background and Chemical 
Concentrations in Soil for CERCLA Sites,” OSWER Dir. 9285.7-41, September 
2002., which includes as Appendix B, “The Role of Background in the CERCLA 
Cleanup Program,” OSWER Dir. 9285.6-07P, May 2002. 

a) Background should not be discussed throughout the report. It should only be 
discussed in the risk characterization section, to put things in context. The 
background data should not be used to mitigate or otherwise detract from 
the risks posed by the site itself. 

b) The draft BHHRA did not test any hypothesis of whether site data and 
background data are the same. Rather, the report contains statements that 
“background levels of [some chemicals] contribute significantly to LPRSA 
risks” or “are comparable to LPRSA risks” (p. ES-2) without statistically 
supporting the statements. Similar statements are made elsewhere in the 
BHHRA: pp. ES-3, ES-9, ES-11, Section 6.5.2. EPA’s Guidance for 
Comparing Background and Chemical Concentrations in Soil for CERCLA 
Sites (September 2002, Chapter 5) recommends quantitative statistical 
approaches for comparing site data to background data. A statistical 
comparison of site data with background data should be performed before 
conclusions are made about whether site data exceeds or is comparable to 
background data, and before attributing specific fractions of the site risk to 
background (e.g., pages 6-30 through 6-34 of BHHRA). The Background 
Guidance (p. 3-1) notes “in comparisons with background the parameter of 
interest is… the amount by which the mean of the distribution of 
concentrations in potentially impacted areas exceeds the mean of the 
background distribution.” 

c) Finally, if you wish to include calculated risks from background fish or 
sediment concentrations, the background dataset should follow the same 
rules as the LPRSA dataset (e.g., only accessible sediment samples should 
be used to calculate the risks for sediment exposure). Note that the 
contribution of background sediment concentrations to concentrations below 
the dam should be evaluated in the Remedial Investigation (RI) or FS 
reports. This evaluation may include a larger set of data than that used for 

The CPG disagrees with the Region’s contention that the 
treatment of background in the report is inappropriate or 
inconsistent with EPA guidance.  The OSWER Directive 
9285.7-41 (USEPA 2002), Appendix B (“Policy 
Considerations for the Application of Background Data in 
Risk Assessment and Remedy Selection”) states that “the 
Risk Characterization should include a discussion of 
elevated background concentrations of COPCs and their 
contribution to site risks.”  The CPG believes the background 
evaluation approach followed in the BHHRA report 
(presented in Section 6.5) is consistent with this objective.  It 
is also consistent with the approach used by Region 2 in the 
revised FFS Appendix E, Section 3.2 Human Health 
Evaluation of Background Conditions.   

a. The CPG does not agree that background is 
discussed throughout the report.  Consistent with the 
2002 guidance, background and specifically the 
potential risks posed by background conditions, are 
appropriately discussed in the risk characterization 
section.  Background is also discussed in the 
Summary and Conclusions and the Executive 
Summary to put site risks into context.  This is hardly 
throughout the report. 

b. The 2002 guidance does not specify that a statistical 
comparison of site and background data is needed 
before calculating potential risks from background.  
Further, Region 2 did not statistically compare site 
and background before performing background risk 
calculations in the revised FFS on PCBs, dioxin, and 
mercury in fish and crab tissue.  However, to provide 
additional information, a statistical comparison of 
site and background will be added for a subset of 
COPCs in sediment and tissue.   

c. The background datasets used in risk calculations 

a. It is noted that background is at least mentioned in 
every section of the report except Section 5 (Toxicity 
Assessment), and at the same time it is 
acknowledged that in several sections the limited 
discussion of background is appropriate. EPA 
remains concerned that discussion of background in 
the summary sections does more than just put site 
risks into context. For example, in Section ES.3 
specific background risk values are noted on page 
ES-11, but no specific site risk values are presented.  

b. The proposed approach to add statistical 
comparison of site and background data for some 
COPCs is noted, and the revised document will be 
reviewed to confirm that EPA’s concern has been 
adequately addressed. Note that the subset of 
COPCs to be evaluated should focus on the primary 
risk drivers. 

c. Acceptable.  
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risk comparisons. will follow the same rules as the LPRSA datasets.  

 

14 

An update to the Superfund Standard Default Exposure Factors was recently 
published in February 2014. The entire risk assessment should be updated 
using the new EPA guidance values. However, the value for Exposure Duration 
should be maintained as 70 years and not changed to 78.8 years based on the 
2011 EFH.  The basis for this decision is consistency with the toxicity values as 
outlined in the 2011 EFH Introduction. 

Please note we do not expect changes in these values to significantly affect the 
overall calculations of risk for this site. 

The exposure factors in the BHHRA will be revised to reflect 
current guidance, including the Standard Default Exposure 
Factors published in February 2014 (with corrections in April 
2015), and the 2011 version of the Exposure Factors 
Handbook.     

As discussed in the June 15, 2015 call with Region 2, the 
revised exposure factor tables are attached to this RTC. 

Acceptable. Comments on the revised exposure 
factor tables are attached separately. 

15 

 
The following general comment relates to the calculation of cancer risks and non-
cancer health hazards from PCBs and Dioxins: 
RAGS Part D Tables 7 through 10, provide calculated cancer risks for total PCBs 
and dioxin-like PCBs but do not present information on non-dioxin like PCBs or 
total risks including both dioxin-like and non-dioxin like PCBs.  In addition, the 
non-cancer health hazards associated with dioxin-like PCBs are not calculated. 
Page ES-5 of the draft BHHRA indicates that the evaluation was based on total 
PCB including both dioxin-like PCBs with the application of the 2010 Guidance 
and total PCBs without subtracting out the dioxin-like from the Total. Consistent 
with EPA’s documents titled “Use of Dioxin TEFs in Calculating Dioxin TEQs at 
CERCLA and RCRA Sites” (2013 Guidance) and the “1996 Reassessment of 
PCB Cancer” (1996 Guidance), cancer risks and non-cancer hazards should be 
provided for Total PCBs, dioxin-like PCBs and non-dioxin like PCBS and dioxin 
TEQ (see Example 4 from the 1996 guidance). 
A Hazard Quotient should be calculated for dioxin-like PCBs since as stated in 
the document Use of Dioxin TEFs, “the toxicokinetics and toxicodynamics for all 
DLCs are similar and act by a common toxic mode of action”.  Therefore, the 
calculation of non-cancer HQ for dioxin-like PCBs should be provided in the table 
and summed with the calculated hazards for non-dioxin like PCBs. 
The RAGS Part D Tables should provide calculated EPCs and associated 
cancer risks and non-cancer HQ for dioxin-like and non-dioxin like PCBs, and 
total PCBs, consistent with the 1996 Guidance – Example 4. Further these 
calculated risks and non-cancer hazards from the dioxin-like and non-dioxin like 
PCBs should be combined to calculate the total cancer risks and non-cancer 
health hazards. 
The Uncertainty Section of the report may discuss the potential double counting 

The calculation requested by Region 2 involving summing 
PCB TEQ and non-dioxin-like PCB-specific risks (minus the 
concentration of dioxin-like PCBs) results in double-counting 
for both cancer risk and non-cancer hazard.  

The CPG disagrees that the 2013 Guidance indicates that 
risks/hazards should be provided for total PCBs, dioxin-like 
PCBs, and non-dioxin-like PCBs.  The 2013 Guidance 
discusses the calculation of two separate cleanup goals for 
PCBs: 1) one based on the toxicity of total PCBs (using the 
IRIS slope factors); and 2) one based on the toxicity of PCB-
TEQ (using the TCDD slope factor).  There is no mention in 
the 2013 Guidance of non-dioxin-like PCBs or summing non-
dioxin-like PCBs with PCB-TEQ.  The approach used in the 
BHHRA for the LPRSA is entirely consistent with the 2013 
Guidance in that two separate toxicological assessments of 
PCBs are considered.  EPA’s 2010 TEF guidance also does 
not discuss non-dioxin-like PCBs or adding these risks to 
PCB-TEQ; rather PCB-TEQ should be summed with TCDD-
TEQ to yield total TEQ.  Again, the CPG’s BHHRA is 
consistent with the 2010 TEF guidance.  The 1996 Guidance 
that Region 2 cites is now nearly 20 years old, and does not 
reflect current science for PCBs.  Further, the Example 3 
(not 4) in Section 5 of the 1996 Guidance is just that – an 
example that can be used to provide additional information 
when congener data are available.  This additional 
information is contained in the CPG’s BHHRA in the form of 

EPA disagrees that summing PCB TEQ and non-
dioxin-like PCB specific risks (minus dioxin-like 
PCBs) results in double counting for both cancer 
risks and non-cancer hazards.  EPA still requests 
that the total cancer risks and non-cancer health 
hazards be presented as outlined in the original 
comment.  
 
This approach is recommended in the current IRIS 
profile for PCBs as well as the 1996 “PCBs: Cancer 
Dose-Response Assessment and Application to 
Environmental Mixtures” (1996 Guidance).  The IRIS 
profile 
(http://cfpub.epa.gov/ncea/iris/iris_documents/docum
ents/subst/0294_summary.pdf) states: "When 
congener concentrations are available, the slope-
factor approach can be supplemented by analysis of 
dioxin TEQs to evaluate dioxin-like toxicity. Risks 
from dioxin-like congeners (evaluated using dioxin 
TEQs) would be added to risks from the rest of the 
mixture (evaluated using slope factors applied to total 
PCBs reduced by the amount of dioxin-like 
congeners)." 
 
In the draft BHHRA, the total risks labeled “PCB-
TEQ” at the bottom of BHHRA risk tables included 
the contribution of all COPCs except the non-dioxin-
like PCB congeners. Those “totals” may therefore 

http://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0294_summary.pdf
http://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0294_summary.pdf
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of the cancer risks for the non-dioxin like PCBs indicating the limited knowledge 
regarding the percent of dioxin-like PCBs in the Aroclor mixtures texted in the 
animals that were used in the derivation of the Cancer Slope Factor with 
appropriate citations to the paper by Cogliano, V.J. Assessing the Cancer Risks 
from Environmental PCBs.  Environmental Health Perspectives 106(6): 317-323, 
1998. In addition, the text in the Uncertainty Section can describe differences 
between the calculated total PCBs and dioxin-like and non-dioxin-like PCBs 
(e.g., enhancement of the risks and hazards from the dioxin-like PCBs) as an 
uncertainty.   
 
Example of Presentation of Information: 

COPC Cancer 
Risk 

Non-
Cancer 

HI 
Note 

Total PCBs 5x10-4 15 Presented for information but 
not included in the calculation 

Dioxin-like PCBs 1x10-4 3  
Non-Dioxin-Like 
PCBs 3x10-4 12  

Total Dioxin-
Like/Non-Dioxin Like 
PCBs 

4x10-4 15 Include this value in the total 
for all Chemicals 

Dioxin TEQ 1x10-3 25  
The total calculated risks for all chemicals would include dioxin-like PCBS and 
non-dioxin like PCBs and the Uncertainty Section would discuss whether the 
analysis found enhancement of the dioxin-like PCBs and the uncertainties 
associated with the cancer slope factor based on the paper by Cogliano listed 
above. 

two estimates of PCB cancer risk.   

Summing the PCB-TEQ risk/hazard with that posed by the 
non-dioxin-like fraction using toxicity values derived for total 
PCBs (cancer) and Aroclor 1254 (non-cancer) is not sound 
science.  The approach identified by Region 2 of subtracting 
the mass of dioxin-like congeners from the total does not 
resolve double-counting of toxicity, if the CSF and RfD used 
to evaluate the non-dioxin-like fraction are based on all 
congeners in the Aroclor mixture.  The dioxin-like congeners 
contribute significantly to both the cancer and non-cancer 
toxicity of the mixture.  Thus, the use of unadjusted total 
PCB toxicity values (e.g., upper-bound PCB CSF of 2 mg/kg-
day-1 or Aroclor 1254 RfD of 2E-05 mg/kg-day) to evaluate 
the non-dioxin-like PCBs overestimates the risk/hazard of 
this fraction.  

The CPG does not agree that the BHHRA needs to be 
revised to address non-dioxin-like PCBs for cancer or non-
cancer effects.  However, a discussion of the potential non-
cancer hazard of PCB-TEQ, including the application of the 
TCDD reference dose, will be added to the Uncertainty 
Evaluation. 

 

 

exclude over 80 COPCs (the number excluded 
depends on the medium).  While the toxicity values 
derived for total PCBs (cancer) and Aroclor 1254 
(non-cancer) are based on all congeners in the 
commercial Aroclor mixture and may therefore 
overestimate the risk for the non-dioxin-like PCBs, 
the degree of this overestimation is uncertain.  The 
approach of applying the toxicity values to the non-
dioxin-like congeners is preferable to excluding them 
from the “PCB-TEQ” approach risk estimate totals.   

In addition, the CSF and RfD based on all congeners 
in the commercial Aroclor mixtures also have the 
potential to underestimate risks from total PCBs (and 
non-dioxin-like PCBs) in the environment because 
bioaccumulated mixtures appear to be more toxic 
than commercial mixtures and more persistent in the 
body, as noted in the Cogliano (1998) paper, the 
1996 guidance, and the IRIS profile.  

EPA agrees that the uncertainties associated with the 
evaluation of dioxin-like PCBs, non-dioxin-like PCBs, 
and TCDD can be addressed in the Uncertainty 
Evaluation. However, as indicated, information 
regarding the potential underestimation of risks also 
needs to be included. 

16 

The following general comments all relate to PCBs: 

a. The report needs to be edited to indicate EPA’s classification of PCBs as a 
Probable Human Carcinogen. Any discussion indicating there is no 
evidence of cancer from exposure to PCBs should be removed. The text 
should use the language provided under the Classification of Carcinogens 
section of the PCBs IRIS file. This comment applies primarily to Sections 
5.1, 5.6.2.1, and 7.3.2.1, though other instances may appear. 

The IRIS chemical file for PCBs includes a Weight of Evidence classification 
for PCBs of Probable Human Carcinogen. This classification, which was 
made in 1996, was based on human studies that were being updated, and 

a. Table 5-2 indicates that PCBs are classified as 
Class B2 carcinogens.  The text will be revised to 
clarify EPA’s classification, and the discussion 
regarding human carcinogenicity evidence will be 
limited to the uncertainty evaluation. 

b. The individual PCB congeners and dioxins/furans 
were included in the screening tables for 
completeness.  As discussed in the June 15, 2015 
call with Region 2, a statement to that effect will be 
added to the text. 

a. Response acceptable. Note that the 
discussion regarding the carcinogenicity of 
PCBs in the uncertainty section needs to 
include the recent classification of PCBs by 
WHO as a human carcinogen. 

b. Acceptable. 

c. Acceptable.  
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indicated at that time that the currently available evidence was inadequate 
but suggestive. More recently, the International Agency for Research on 
Cancer (IARC) classified PCBs as Group 1, Carcinogenic to Humans, based 
on the conclusions of an IARC convened panel. These conclusions are 
presented in a paper in The Lancet Oncology, Volume 14, Issue 4, Pages 
287 - 288, April 2013. The report was published online on March 15, 2013, 
and can be found at: http://www.iarc.fr/en/media-
centre/iarcnews/index1.php?year=2013. 

In addition, the National Toxicology Program has classified PCBs as 
reasonably anticipated to be carcinogenic to humans. This classification can 
also be provided in the text to represent the range of classifications from 
different organizations 

b. The rationale for screening individual PCB congeners and dioxins/furans 
against respective screening levels should be provided since total PCBs and 
total dioxin and furan TEQ were already included in Tables 3-8 to 3-10. 

c. It appears that the co-eluting PCB congener list in Table 3-7 was applied 
across all sampling events and should not be because co-eluting PCB 
congeners differ by sampling event. Thus, the same list should not be used 
for all total PCB calculations. Based on the electronic data received from the 
CPG in 2012 for task code 12A and analytical data presented in Appendix 
A, some of the PCB congeners identified as co-eluting list different result 
values for the individual congeners. For example, in both Appendix A and 
electronic data file, results for sample 12A-0401-C2AS listed PCB-110 as 
0.0211 mg/kg and PCB-115 as 0.000397 mg/kg. PCB- 110 and PCB-115 
are listed as co-eluting PCBs on Table 3-7; however, they have two different 
results and are not identified as being co-eluting PCBs in the electronic data 
file received for task 12A. Thus, the total PCB concentration cannot be 
verified since the co-eluting PCBs are different between individual sampling 
events. Table 3-7 should be revised to include co-eluting PCB congeners 
for each sampling event. 

In addition, please use the agreed procedure to identify co-eluting PCB 
congeners. A qualifier code of “C###” should be included to identify co-
eluting PCB congeners in data presentation in Appendix A. Consequently, 
the subsequent tables listing that “the co-eluting PCB congeners are not 
shown in the COPC screening tables” should be revised since the co-eluting 
PCB congeners differ by sampling events. 

c. As discussed in the June 24, 2015 call with Region 
2, Table 3-7 will be expanded to include co-eluting 
PCB congeners by lab/sampling event, and a brief 
explanation will be added to the report (pending 
confirmation from Region 2’s contractor on this 
approach).   

  

http://www.iarc.fr/en/media-centre/iarcnews/index1.php?year=2013
http://www.iarc.fr/en/media-centre/iarcnews/index1.php?year=2013
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17 List of 
Acronyms 

By spot checking, it is noted that this list is not complete, such as 
AOC, TERA. Please make sure it is complete. 

The acronym list will be reviewed and revised as 
appropriate. 

Acceptable. 

18 Executive 
Summary 

As noted in the overall comments, the Executive Summary provides 
comparisons to the risk range established under the NCP without 
specifically stating the calculated cancer risks and non-cancer 
health hazards. Tables specifically identifying the calculated cancer 
risks and non-cancer health hazards along with the main COPCs 
that contribute to the total risk and hazard should be included, for 
both the RME and CTE scenarios. In addition, the text of Section 
ES.1 should include the calculated cancer risks and non- cancer 
health hazards. Finally, the Executive Summary should focus on 
those risks above and within the NCP risk range and the non-
cancer health hazards above the goal of protection of an HI of 1. 
Other risks and hazards not meeting these criteria can be briefly 
summarized in the Risk Characterization portion of the document. 

As indicated in the response to Comment 2, the risk 
summary tables will be revised to include the 
numerical risk and hazard estimates. 

Acceptable. 

19 Executive 
Summary 

When summarizing risks and hazards, both in the Executive 
Summary and elsewhere in the document, please use the following 
guidelines: 

a. Any cancer risk greater than 10-4should be said to "exceed the 
NCP risk range." 

b. Any cancer risk between 10-4 and 10-6 should be said to be 
"within the NCP risk range." 

c. Any HI above 1 should be said to "exceed the goal of protection 
of an HI=1." The qualifier "slightly" should not be used. 

d. Calculated risks and non-cancer hazards should be specifically 
stated for both the RME and CTE scenarios. 

For example, based on these guidelines, we suggest Bullet 1 on 
Page ES-1 be rewritten as: 

"Based on the reasonable maximum exposure (RME) 
scenario, the cancer risk to a recreational angler on the 
LPRSA consuming a mixed species fish diet exceeds the 
NCP risk range of 10-4 to 10-6.  The cancer risks to the RME 
individual are [insert calculated risk] for the adult, insert 
calculated risk] for the young child, [insert calculated risk] for 

As noted in response to Comment 9, the requested 
change in language will be made.  The bullets in the 
Executive Summary will be revised as suggested. 

The CPG notes that the Region used the subjective 
qualifier “much” at the bottom of column 1 (last line) 
on Page 14 of the April 2014 8-mile Proposed Plan: 

“All of the RME hazards are much [emphasis added] 
higher than EPA’s goal of protection of a HI of less 
than or equal to 1.” 

The Region is requested to explain and clarify when it 
is appropriate to apply a subjective qualifier to 
discussions of risks and hazards. 

The proposed revision is acceptable. 

 

In response to the CPG’s specific question, subjective 
qualifiers to discussions of risks and hazards should 
be used only sparingly, but whenever a subjective 
qualifier is used, the estimated numerical risk or 
hazard value should be provided in the same 
sentence/paragraph. 
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the adolescent, and [insert calculated risk] for the young 
child/adult." 

Bullet 2 can be rewritten as: 

"The non-cancer hazards to the RME recreational angler on 
the LPRSA consuming a mixed species fish diet exceed the 
goal of protection of a Hazard Index (HI) equal to 1. The 
non-cancer health hazard is [insert calculated HI] for an 
adult angler, [insert calculated HI] for an adolescent and 
[insert calculated HI] for the young child consuming fish 
caught from the LPRSA." 

20 
Executive 
Summary, 
Page ES-1 

As noted in the overall comments, the 3rd bullet on Page ES-1 
should be deleted. 

The third bullet will be revised to note that a mixed 
fish diet that does not include carp is associated with 
about four-fold lower risks (see response to comment 
4).   

This point should be deleted from Section ES.1 of the 
report – it is not a key finding of the risk assessment.  
The concept can be mentioned later in the Executive 
Summary, in the way described in your response. 

21 
Executive 
Summary, 
Page ES-2 

Under crab consumption: 

a. Language in the first and second bullet should be modified as 
noted in Specific Comment 19. 

b. The 3rd bullet should be deleted. This information can be 
discussed in the uncertainty section 

c. The word slightly should be removed from the 4th bullet. The 
word slightly should be removed throughout the document as a 
modifier to the HI calculated. 

d. In the 4th bullet, muscle-only results should not be discussed 
here; they should be discussed in the uncertainty section only. 
Note that, according to Table 6-6, the CTE non-cancer hazard 
index for a diet of crab muscle only is 1, not below 1. 

a. The language will be modified. 

b. The third bullet will be revised to note that a 
crab diet that excludes the hepatopancreas is 
associated with about five to six-fold lower 
risks. See response to comment 4. 

c. The word slightly will be removed and the 
specific hazard indices will be added. 

d. The CPG does not agree to remove the 
statement.  See response to comment 4. 

 

a. Acceptable.  

b. This point should be deleted from Section 
ES.1 as it is not a key finding of the risk 
assessment. It can be mentioned later in the 
Executive Summary.  

c. Acceptable 

d. As noted above, this point should be deleted 
from Section ES.1 as it is not a key finding of 
the risk assessment. It can be mentioned 
later in the Executive Summary. 

22 
Executive 
Summary, 
Page ES-2 

The section called “Influence of Background Conditions on Risk” 
should be renamed “Background Evaluation” and the language will 
need to be revised based on comments contained herein. In 
addition, a table may more clearly convey the information than text. 

The section will be renamed Background Evaluation, 
and the discussion revised in accordance with 
responses to other comments.  The inclusion of a 
table to convey information discussed in the text will 
be considered. 

Response acceptable. EPA will review the revised 
document to determine if the issue is addressed 
appropriately. 
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23 

Executive 
Summary, 
Page ES-4, 
Section 
ES.2.2 

a. At the end of the 3rd sentence of the 2nd paragraph, add the 
phrase “though homeless groups have been observed along 
this stretch of the river.” 

b. The 2nd paragraph should note the presence of several 
residential properties on the eastern bank with yards that abut 
the river, perhaps at the end of the sentence that mentions 
parks and boathouses above RM 7. 

c. Please check whether the reference in the paragraph before the 
bullets should be to the 2009 Problem Formulation Document, 
not the CSM. 

d. The last paragraph on this page should highlight that all 
decisions will be based on Reasonable Maximum Exposures. 

a. The phrase will be added (with the exception 
of the word “groups”). 

b. The text will be revised as requested. 

c. The paragraph references the CSM in the 
PFD, and the text will be clarified. 

d. The text will be revised to note that 
Superfund actions are based on the RME, 
and RAGS Part A will be added as a 
reference (USEPA 1989b). 

Acceptable. 

24 

Executive 
Summary, 
Page ES-7, 
Table 

The table lists exposure to the surface water pathway as incomplete 
for the adult worker. Please change this to not quantified, and add 
a footnote stating that adult workers could include fire/rescue 
squads that may be exposed to the surface water, but their risks 
would be less than the risks quantified for an adult swimmer. 

EPA understands this is a departure from the RARC Plan. However, 
we do receive calls about this exposure pathway from time to time 
and think it is worth noting in the document. 

The text will be revised as requested. Acceptable. 

25 Page ES-9, 
Last sentence 

Please add in parentheses “approximately 30 meals of 6 crabs per 
year” instead of “approximately 170 crabs per year.” 

The text will be revised as requested. Acceptable. 

26 
Page ES-10, 
Second sub-
bullet 

Remove the phrase after the semicolon related to carp and replace 
with “however, a diet that includes any individual fish species was 
found to exceed both the NCP risk range and the goal of protection 
of an HI=1 under the RME scenario. Further, a diet that includes 
any individual fish species was found to be within or exceed the 
NCP risk range and exceed the goal of protection of an HI=1 under 
the CTE scenario . 

The text will be revised to include a discussion of 
individual fish species risks, including a note that only 
carp exceeds the NCP risk range under the CTE 
scenario.  The statement regarding a mixed diet with 
and without carp will not be removed (see response to 
comment 4). 

EPA maintains that the language specified in the 
comment regarding the RME scenario should be 
added to this bullet.  This is an important summary 
point.  

In addition, please see response to Comment 19. 

 

27 Page ES-11, 
Last sentence 

This sentence should be deleted. It is not appropriate here (“The 
contribution of background….”). 

The sentence will be deleted. Acceptable. 
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28 
Page 1-1, 
Section 1.0, 
2nd Paragraph 

It is unclear why risk management guidance is identified in addition 
to the risk assessment guidance listed in first paragraph. The risk 
assessment should inform the risk management decision and 
inclusion of this risk management guidance is not appropriate. 

The text in this paragraph is equivalent to the text in 
the RARC Plan in the second paragraph on page 1, 
with the same risk management guidance documents 
referenced.  The references identify to the risk 
manager that the risk assessment was conducted 
with the goal of providing the information consistent 
with the guidelines on how the risk manager makes 
decisions.  The text will not be revised. 

Acceptable. 

29 Chapter 1. 
Page 1-3 

The following updates are needed: 

 ProUCL 5.0 is the current version of the software and should be 
added to the bulleted list on this page. 

 Child-specific Exposure Factors Handbook (USEPA 2008b) was 
replaced with the 2011 version of the Exposure Factors 
Handbook (2011 EFH), though all values for the child remain 
the same. All references to this document should be updated 
throughout the report to reflect EFH 2011. 

 Regional screening levels were updated in 2015 and require 
updating to reflect the latest version expected to be available in 
May and November. 

 As noted in the general comments, updated exposure factors 
were published in February 2014 by OSWER and should be 
used, though exposure duration should be maintained at 70 
years for consistency with the toxicity values. Also note, the 
surface area factors for adults and children were recently 
updated after the February 2014 publication, and these values 
will need to be updated in the text and tables as well. 

The text will be revised as follows: 

 The ProUCL 5.0 reference will be added. 

 The bulleted reference to the Child Exposure 
Factor Handbook will be removed, and 
references to this 2008 guidance will be 
updated to the 2011 EFH throughout the 
report.   

 The RSLs will be updated to those published 
in June 2015. 

 See response to comment 14 and the tables 
provided to Region 2 with the updated 
information. 

Acceptable. Note that if there are changes to the RSL 
prior to the document being finalized, the impacts of 
these changes will need to be discussed in an 
addendum. 

30 Page 2-1, 
Section 2.1 

Remove the last sentence of the 2nd paragraph. This is a CERCLA 
risk assessment and the statement is not necessary. 

The last sentence will be removed. Acceptable. 

31 
Page 2-2, 
Section 2.1.1, 
1st Paragraph 

References to the LPRSA being part of the Diamond Alkali site are 
fine, but the first paragraph should not focus solely or even primarily 
on the upland portion of the site. The discussion of the upland 
facility should be condensed and more discussion of the 
contributions to the 17 miles should be included, potentially in the 
third paragraph.  References to the operable units should be 

The text will be revised to be consistent with the RI. The proposed approach is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 
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omitted. 

32 
Page 2-2, 
Section 2.1.1, 
2nd Paragraph 

Update the discussion to include information regarding the removal 
action at RM 10.9. 

The discussion will be updated to include the removal 
action at RM 10.9. 

Acceptable. 

33 

Page 2-2. 
Section 

2.1.1, 3rd 
Paragraph 

a. The text here mentions only sediment chemistry data for the 
LPRSA and sediment, surface water and tissue data for areas 
outside the LPRSA. The presence of contaminants in surface 
water and tissue samples from the LPRSA should also be noted. 

b. Briefly expand the discussion to include some description of the 
types of discharges that have contributed to the presence of 
other contaminants in the river (i.e., there are many facilities 
along the river that have contributed contamination). 

c. The last sentence of this paragraph should also be deleted. 

a. The discussion will be expanded to note the 
presence of contaminants in surface water and 
tissue of the LPRSA. 

b. The discussion will be revised to be consistent 
with the RI. 

c. This sentence speaks to regional conditions 
that are relevant to the discussion of Site 
Background.  The sentence will not be 
removed, and a reference to the RI will be 
added. 

a. Acceptable. 

b. The proposed approach is noted, and the 
revised document will be reviewed to confirm that 
EPA’s concern has been adequately addressed. 

c. Acceptable. 

34 
Page 2-3, 
Section 2.2, 
Table 

Please verify that the referenced source of the land use data is the 
most up to date available. 

The source will be reviewed and if necessary, updates 
will be made. 

Acceptable. 

35 Page 2-3, 
Section 2.2.1 

The section about the upper river (Section 2.2.2) mentions master 
plans. Please also cite to master plans for the municipalities in this 
portion of the river. 

The CPG notes for the benefit of the Region that the 
text in this section is directed language from Region 2 
for the RARC.  References to master plans in this 
portion of the river will be added (see response to 
comment 36). 

Acceptable. 

36 
Pages 2-3 to 
2-4, Section 
2.2.2 

The master plans mentioned in this section should be referenced in 
the correct portion of the river. For example, reference to actions 
near the Sherwin Williams site should be discussed in Section 
2.2.1. 

The paragraph describing master plans and 
redevelopment along the waterfront will be placed 
under a new subsection, 2.2.3 Redevelopment on the 
LPRSA.  

Acceptable. 

37 Page 2-3, 
Section 2.2.1 

Please add language to the end of the last paragraph of this section 
mentioning that while access is limited, homeless groups have been 
observed and docks and other potential access pathways are 
present along this stretch of the river from which workers may fish 
and/or crab. 

The text will be revised (with the exception of the word 
“groups”. 

Acceptable. 
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38 
Pages 2-4 to 
2-5, Section 
2.3 

The designated uses for all water classified by NJDEP as SE3 are 
(http://www.nj.gov/dep/rules/rules/njac7_9b.pdf): 

1. Secondary contact recreation; 

2. Maintenance and migration of fish populations; 

3. Migration of diadromous fish; 

4. Maintenance of wildlife; and 

5. Any other reasonable uses. 

“Secondary contact recreation” means recreational activities where 
the probability of water ingestion is minimal and includes, but is not 
limited to, boating and fishing. The definition may include swimming 
in the future. 

The NJ reference provided above should also be used to further 
describe definitions for FW2-NT and SE-2 classified waters. 

The CPG notes for the benefit of the Region that 
description of the NJ surface water classifications was 
language provided by Region 2 for the RARC, and is 
consistent with the language from the RARC. The NJ 
reference to the state’s water quality rules 
[http://www.nj.gov/dep/rules/rules/njac7_9b.pdf] will 
be added to the first sentence.   

Acceptable.  The full definition of the classification 
should be included in the RI Report.    

39 
Pages 2-4 to 
2-6, Section 
2.3 

a. The general statement in the second paragraph on page 2-5 
(and throughout the document including section 4.1) that 
“Under current conditions and in the reasonably foreseeable 
future, recreational activities generally involve those with low 
potential for direct contact with river sediment and surface 
water” should be revised. As per the RARC, all of the exposure 
pathways are currently complete, and local and municipal plans 
to increase access to the river will likely increase the number of 
individuals utilizing the river in the future. 

b. In addition to sculling activities, this section notes that use of 
canoes and kayaks are occasionally observed. Please also 
note the ongoing development of a National Park Service water 
trail from upper reaches of this river, down to Newark Bay 
(Lower Passaic Canoe and Kayak Trail Action Plan, 2007, 
National Park Service). 

c. Remove or revise last sentence of this section which states: 
“The LPR surveys indicated that potential consumption of 
LPRSA fish and/or crab by local anglers is limited.” 

a. The first sentence in the paragraph will be 
removed. 

b. The status of the canoe and kayak trail 
described in the 2007 action plan (and 
already noted in Section 4.3.4 of the 
document) will be mentioned in the revised 
text of Section 2.3.    

c. The sentence will be removed.  

a. Removing the first sentence completely from 
the indicated paragraph does not address the 
comment.  Text here should acknowledge the 
desire on the part of municipalities to improve 
the condition of and access to their 
waterfronts. The first sentence should be 
replaced with the following text:  “As noted 
previously, the risk assessment considers 
both current and future conditions. Local and 
municipal plans to increase access to the 
river will likely increase utilization of the river 
in the future. However, under current 
conditions, recreational activities for most 
individuals generally involve those with low 
potential for direct contact with river sediment 
and surface water.” 

 

b. Acceptable. 

c. Acceptable. 

http://www.nj.gov/dep/rules/rules/njac7_9b.pdf
http://www.nj.gov/dep/rules/rules/njac7_9b.pdf
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40 Page 2-5, 2nd 
Full paragraph 

Please revise and combine the 3rd and 4th sentences of this 
paragraph as follows: 

Although the state’s classification of the freshwater portion 
of the river (from the confluence with Second River to 
Dundee Dam) includes swimming as a designated use, 
there are currently no public beaches or designated 
swimming areas on the river. As such, the occurrence of 
swimming under current conditions is expected to be limited. 

The third sentence of the paragraph notes that this 
stretch of the river frequently does not meet the 
pathogen standards associated with the state’s 
classification.  This statement is in the RARC under 
the discussion of the Swimmer receptor (Section 
3.3.4.2) and provides relevant perspective on the 
exposure setting.  The fourth sentence will be revised 
as requested, with the addition at the end, “nor are 
any identified in redevelopment plans.”  The new 
sentence requested will be added with the exception 
of “under current conditions.”  

The text will be revised as follows: 

Although the state’s classification of the 
freshwater portion of the river (from the 
confluence with Second River to Dundee 
Dam) includes swimming as a designated 
use, this stretch of the river frequently does 
not meet the pathogen standards associated 
with this classification (NJHDG 2012).  There 
are no public beaches or designated 
swimming areas on the river, nor are any 
identified in redevelopment plans.  No 
swimming was observed during a year-long 
Creel/Angler Survey (CAS) conducted by the 
CPG (discussed in Section 2.3.1.1), or during 
the numerous sampling events completed as 
part of the remedial investigation at different 
times of the year.  As such, the occurrence of 
swimming is expected to be limited. 

The CPG’s revised text is acceptable, provided the 
phrase “under current conditions” is added to the last 
sentence. 

41 
Page 2-6, 
Section 2.3.1, 
Footnote 9 

The potential exists that individuals may travel to fish in both Newark 
Bay and the LPRSA. In addition, fish move within this system. As 
such, the use of the Burger 2002 survey is appropriate and can be 
considered site specific. 

The fact that anglers may fish in both systems and 
that select fish species move within the two systems 
is not a sound basis for considering the Burger 2002 
survey to be site-specific.  There are differences 
between the two water bodies as CPG has previously 
documented, and it is more accurate to consider it a 
regional survey.  No change to the text will be made in 

Acceptable. 
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response to this comment.   

42 
Pages 2-7 to 
2-8, Section 
2.3.1.1 

This section needs to be revised to reflect the facts that EPA did not 
approve the work plan for this survey and the results of the survey 
have not been published or made fully available to EPA for review. 
Throughout the document, references to the survey can be made 
anecdotally (i.e., people were observed fishing), but not 
quantitatively. In addition, the study description should briefly 
discuss the uncertainties associated with this survey. 

Please send us revised language for review prior to finalizing the 
next draft. 

 

From EPA’s Additional Responses to CPG Concerns (July 15):  

Comment 42 (raised by CPG during 6/24/2015 technical call) 

EPA has reviewed the summary report on the CAS submitted by 
the CPG with its FFS comments and cannot reproduce the 
results. More information is needed in order to fully understand 
what the CPG did and determine if EPA thinks it is appropriate. 
In particular, EPA is concerned with the weighting approach used 
by the CPG to interpret the raw data (see Comment 127c). In 
addition, EPA may have concerns with the underlying approach 
used to gather the data. Any reference to the CPG’s CAS should 
include the caveat that there is uncertainty with the findings of the 
CAS and that the results are not definitive. 

 Some examples of places where the discussion of the CAS go 
beyond anecdotal to interpretation are: 

 Page 7-13 – says the CPG CAS supports a lower fish 
consumption rate. 

 Page 7-14 – implies the CAS supports a lower crab 
consumption rate. 

 Page 7-17 – says the CPG CAS supports a higher 

In 2009, the Region declined CPG’s invitation to 
participate in a creel/angler survey (CAS) of the 
LPRSA (11/12/2009 email from Walter Mugdan to 
Geoff Grubbs).  In 2011, the Region also declined 
CPG’s invitation to participate in the development of 
the peer review charge convened by Toxicology 
Excellence in Risk Assessment (TERA) (2/14/2011 
letter from Walter Mugdan to Rob Law).  As a 
courtesy, the CPG provided Region 2 with a copy of 
the final CAS Work Plan in November 2011.   

The CPG disagrees that Section 2.3.1.1 needs to be 
revised to reflect that the Region did not approve the 
CPG’s work plan.  Region 2 did not approve the work 
plans for the two surveys used to derive the Region’s 
fish and crab consumption rates for the BHHRA, or 
the other regional angler surveys discussed in Section 
2.3.1.  As discussed in the June 24, 2015 call with 
Region 2, the results of the survey are documented in 
the CAS Data Report, which was made available to 
the Region in August 2014, as part of the CPG’s FFS 
comments.  

The CPG disagrees that Section 2.3.1.1 needs to be 
revised to reference the CAS only anecdotally. Other 
angler surveys are discussed quantitatively in Section 
2.3.1.  Based on the Region’s July 15, 2015 letter to 
the CPG, Region 2 needs additional information 
and/or clarification on the CAS; the CPG will work with 
the Region to provide this information.   

 

CPG Response to EPA Additional Information on 
Comment 42 – The text will be revised to note that the 
findings of the CPG’s CAS have not been confirmed 
by Region 2 (see response to comments 42 and 127).  
The discussion of angler body weight will be removed 
(see response to comment 133); footnote 46 on page 

EPA will provide final response on this portion of the 
Supplemental Response by October 30, 2015.  
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bodyweight 

 Page 7-18 – the footnote on this page 

 Page 7-38 – report says that the CAS shows that 
pregnant women are not consuming fish from the 
LPRSA 

References to the CAS such as these should either be removed 
from the report or additional language should be added to the 
references stating that these statements are uncertain and 
unconfirmed. 

7-18 will be removed (see response to comment 135); 
and the statement regarding pregnant and nursing 
women on p. 7-38 will be removed.  Please also see 
the Attachment to this supplemental RTC document, 
which identifies places in the BHHRA report where the 
CPG’s CAS is discussed and where this information 
can be found in the CPG’s CAS Data Report, which 
was provided to Region 2 in August 2014. 

43 

Page 3-1, 
Section 3.1, 
Second 
paragraph,  
1st sentence 

Provide a reference to the state validation guidelines mentioned in 
the text, with appropriate citation. 

The reference and applicable citations will be included 
in the revised report. 

Acceptable. 

44 Page 3-2, 
Section 3.1.1 

Language needs to be added to the discussion of accessible 
sediments.  Concentrations of contaminants in sediment that meet 
the definition of accessible sediment will change over time. A brief 
comparison of concentrations in the 143 samples used to calculate 
Exposure Point Concentrations (EPCs) should be made to the 
surrounding sediment concentrations, both horizontally and 
vertically. Reference to other documents where this issue is 
explored in more detail (such as modeling reports and the RI) can 
be made. This discussion can be included here and/or in the 
uncertainty section. 

Please modify the last sentence of the paragraph after the bullets in 
this section as follows, “These areas were excluded because the 
accessible sediment has been dredged and capped or filled, 
thereby interrupting the exposure pathway.” 

 

 

 

A discussion of the concentrations of key COPCs in 
nearby sediment samples that are not identified as 
accessible per the approved definition in the PFD will 
be added to the uncertainty evaluation. 

The last sentence of the paragraph will be revised as 
requested. 

 

CPG Response to EPA Additional Information on 
Comment 44 – The report does not ignore the rest 
of the river and the impacts of contamination 
throughout the river are implicit in the contaminant 
levels in fish and crab tissue, which are used to 
evaluate consumption risk. The focus on accessible 
sediment is limited to the evaluation of direct 
contact exposure pathways in the BHHRA as laid 
out in the Region 2-approved PFD as well as 
RAGS guidance (EPA 1989, 2004), which 
recommends that surficial nearshore sediment 
should be the focus of the evaluation of direct 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 
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From EPA’s Additional Responses to CPG Concerns (July 15):  

Comment 44 (raised by CPG during 6/24/2015 technical call) 

The report currently focuses exclusively on the accessible sediment 
and generally ignores the rest of the river. The LPRSA is a dynamic 
environment where sediment moves and concentrations at any 
particular location likely change over time. In addition, fish and 
benthic species are exposed to more than just the accessible 
sediment. A brief discussion of what the whole LPRSA looks like 
should be included, with reference to both the RI report and the 
BERA (for fish concentrations) for more information. This comment 
goes beyond just the identification of potential hot spots. 

contact with sediment. Per Region 2’s original 
Comment 44, CPG will include in the uncertainty 
evaluation a discussion of the concentrations of key 
COPCs in nearby sediment samples that are not 
identified as accessible to address the Region’s 
comment regarding hot spots.  However, a 
discussion of the whole LPRSA system does not 
belong in the BHHRA, and this topic is addressed 
in detail in the 17-mile LPRSA RI report (AQEA et 
al., in prep).  A statement will be added to the text 
that references the reader to the RI for more 
information on the LPRSA system.   

The comment includes the incorrect assertion by the 
Region that contaminant concentrations (presumably 
over the top 6 inches of sediment) at any particular 
location likely change over time.  At most locations, 
changes only occur slowly over annual to decadal 
time frames.  Concentrations can change more 
quickly only at the minor subset of locations subject to 
significant erosion and deposition during extreme flow 
events. 

45 
Page 3-2. 
Section 3.1.1. 
Paragraph 3. 

Indicate how the data from the supplemental sampling will be 
incorporated into the final report. 

The supplemental data for sediment and surface 
water will be incorporated into the summary statistics, 
COPC selection, EPCs, and risk calculations using 
the same methods used for the datasets included in 
the BHHRA. 

Acceptable. 

46 
Page 3-2 
through 3-3, 
Section 3.1.1 

EPA would like to complete a thorough review of all samples used in 
the draft HHRA. As such, please provide more details plus the 
excel table(s) showing the data used.  This is not necessarily for 
inclusion in the report, but rather to aid in our review. 

These tables should include the SSP2 and surface water results that 
are now available, along with an updated list/count of samples 
used, updated data summary tables (such as Table 3.8) and an 
updated list of COPCs (if necessary). 

Further, the revised report should clearly list in figures and tables 

As agreed on the June 15, 2015 call with Region 2, 
the excel version of the Tables in Appendix A will be 
included with the revised draft of the BHHRA 
submitted to EPA. 

The tables (both excel and Appendix A) will include 
the SSP2 and additional surface water samples.  
Updated counts and lists of samples will be included. 

The CPG notes for the benefit of the Region that 
Tables 3-1 through 3-6 clearly identify which samples 

Acceptable.   
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which samples are being used and in which sections of the river 
they are located. 

 

From EPA’s Additional Responses to CPG Concerns (July 15):  

Comment 46 (raised by CPG on its 6/12/2015 letter and discussed 
during 6/15/2015 and 7/15/2015 technical calls) 

We have already discussed the co-eluting PCB issue. To help 
explain our additional concerns, we offer the following example: 

For accessible sediment, the report says that 143 samples were 
included in the EPC calculations, and Table A-1 of Appendix A 
gives a sample count by sample event that results in a total of 
143 samples. However, Table A-4 includes the analytical data 
for 149 accessible sediment samples, Table 3-2 in the text of the 
report includes 292 accessible sediment samples, and portions 
of Figure 3-1 are very difficult to read. This is confusing and the 
reader should not have to rely on a figure to identify the specific 
list of 143 samples. 

In addition, none of these tables or figures break out the data into 
the 3-mile segments that are used to refine the sediment analysis 
in the BHHRA. While Table A-4 does identify each sample’s 
stream mile, the samples are not sorted by stream mile, so 
attempting to identify the samples in each 3-mile segment in this 
133 page table (that includes 149 samples) is laborious at best 
and should not be required of the reader. 

Clarification of which sediment samples were used in which EPC 
calculations could be as simple as adding a column or two to the 
list of samples in Table 3-2. 

were included in the BHHRA, and Tables 3-2, 3-4 
and 3-6 note the River Mile or reach where the 
sample was collected.  Complementary figures also 
clearly present where samples were collected.  In 
order to aid in the review of the sediment and surface 
water tables, sample lists will be organized by River 
Mile, and the sediment table revised to indicate the 
applicable river segment for each sample.  The text 
and tables will be revised to reflect updated location 
and sample counts and COPC lists (if necessary).  If 
Region 2 believes other information is missing, the 
CPG requests clarification. 

 

CPG Response to EPA Additional Information on 
Comment 46 

The text will be clarified to indicate that all of the 
samples listed in the sample tables, including 
Table 3-2 were included in the calculation of 
maximum detections for COPC screening and in 
EPC development.  For accessible surface 
sediment, the text calls out a total of 143 samples 
– the word “samples” will be replaced by the word 
“locations”, and will clarify that at each of those 
locations, separate samples were collected for 
various parameters, such that the total number of 
discrete samples presented in Table 3-2 is greater 
than 143.   However, since each sample was not 
analyzed for all parameters, there are a maximum 
of 143 samples (and 6 duplicates) for any given 
parameter (which matches the total number of 
samples for dioxin and PCB congeners in Table A-
4).  The number of locations versus samples listed 
the text and tables will be updated and verified 
once the SSP2 data are included.   

As discussed on the 7/15/2015 call, the tables and 
figures will be revised to sort and break out the 
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samples by the 3-mile segments used to refine the 
site-wide sediment analysis (see response to 
comment 46). 

47 Page 3-5, 
Section 3.1.3 

The discussion of alternate fish species should explain why the 
QAPP included alternates. 

The explanation will be added. Acceptable. 

48 
Pages 3-6 to 
3-7, Section 
3.2.1 

a. A description of the treatment of rejected data should be added 
to this section. 

b. Consistent with RAGS Part D a work sheet describing the 
QA/QC of data and its usability for the BHHRA should be 
provided. 

c. The text describing the evaluation of Polycyclic Aromatic 
Hydrocarbons (PAHs) should use the term “relative potency 
factors” and not Toxicity Equivalency Factors (TEFs). The 
process used for deriving TEFs and the underlying science are 
significantly different from Relative Potency Factors (RPFs). 
EPA understands that the draft final version of the Data 
Usability Memo (dated 5/15/2014) uses the TEF language; this 
was an oversight on our part and should be corrected in the 
final document. 

a. The description will be added. 

b. The data were validated in a manner 
compliant with the current UFP QAPPs.  
Summaries of the data usability were 
provided in the RI/FS reports, all the data 
validation memos for each task were 
provided, and a complete MEDD compliant 
with Region 2 requirements containing all the 
data with validation qualifiers was provided.  
Therefore, the information included in the 
form has in fact been provided to Region 2.  
However, the work sheet will be provided 
and will include references to the previously 
submitted information. 

c. TEF will be replaced with RPF for PAHs. 

 

 

Acceptable. 

49 Page 3-8, 
Section 3.3.1 

The reference to Risk Assessment Guidance for Superfund, Part A 
should be USEPA 1989b and not USEPA 1989. 

The revision will be made. Acceptable. 

50 
Page 3-8, 
Section 3.3, 
Point 4 

The RAGS Part D Table 2 series will need to be evaluated to reflect 
the latest Regional Screening Levels at the time the document is 
finalized. 

Attached are surrogate values from the Superfund Technical 
Support Center. The text will need to be updated to reflect these 
values and tables will need to be updated to reflect the 
recommendations from STSC. The uncertainties will need to be 
addressed in the Uncertainty Section of the report. 

The screening levels will be updated to the currently 
available June 2015 RSLs.  The surrogates will be 
updated as recommended by STSC. 

Acceptable. Note that if there are changes to the RSL 
prior to the document being finalized, the impacts of 
these changes will need to be discussed in an 
addendum. 
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51 Page 3-9, 
Section 3.3.4 

Change the phrase at the end of the last sentence of the 2nd 
paragraph of this section to state, “which is higher than the 
consumption rate used for the LPRSA risk calculations.” 

The phrase is taken from the RARC Plan (Appendix 
A, Section 3.3.3).  The phrase will not be revised.   

The RARC goes on to say “…the use of conservative 
fish tissue RSLs for the selection of edible tissue 
COPCs is health protective and will insure that all 
chemicals that may be of concern are included in the 
risk assessment.” If you include this language as well, 
this response is acceptable. 

52 Page 3-10, 
Section 3.4 

a. The text needs to clarify whether inorganic arsenic was 
maintained as a COPC for crabs. 

b. The discussion of removal of chemicals based on 5% or less of 
samples requires clarification. If a chemical was detected above 
the screening level in greater than 5% of samples then it should 
be retained as a COPC. 

c. The last bullet should be updated to reflect the new screening 
level of 0.24 mg/kg. 

a. The text already states that “(….inorganic 
arsenic is a COPC in the three crab tissue 
types).” [See first full paragraph, second 
sentence.]  

b. This comment is unclear; chemicals detected 
in 5% or more samples with at least one result 
above the screening level were retained as 
COPCs.  Chemicals with a frequency of 
detection (FOD) below 5% were not retained 
as COPCs provided reporting limits were 
below the screening level in at least 90% of 
samples.  Chemicals with a FOD below 5% 
with reporting limits above the screening level 
in more than 10% of samples were discussed 
in the uncertainty evaluation.  These steps are 
consistent with the COPC selection process 
laid out in Appendix A of the RARC. The text 
will be reviewed and revised, if necessary, to 
clarify the treatment of chemicals with a FOD 
below 5%. 

c. The screening level will be updated. 

Acceptable. 

53 

Page 3-11, 
Section 3.4, 
2nd paragraph, 
3rd bullet 

COPCs for fish tissue differ by species. This approach is appropriate 
for estimating risks for a single-species diet. However, the same set 
of COPCs should be used across species for the purposes of EPC 
calculation for mixed diets. 

From the tables in Appendix H, it appears that EPCs were not 
actually calculated for the mixed diets. Rather, risks were calculated 
by species including a diet fraction factor of 25% or 20% in the 
exposure equations for each species. So if a COPC was not 

As agreed in the June 24, 2015 call with Region 2, a 
uniform COPC list will be used across fish species for 
the mixed diet scenario.  EPCs will be derived for 
each individual species and the mixed diet EPC will 
be derived by multiplying each EPC by 20% (the 
fraction of assumed diet for each of the five species 
included) and summing the fractions.  A detected 
chemical identified as a COPC for at least one 
species will be included as a mixed diet COPC for 

Acceptable. Please note that this is not the place to 
have detailed discussions about other Superfund 
sites. However, differences between sites are not 
necessarily arbitrary and may reflect site-specific 
conditions. 
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identified for that fish species it was not included in the risk estimate 
for that portion of the diet, or basically had an assumed 
concentration of zero in that portion of the diet.  Since the 
concentration in that species could have been just below the risk 
screening level, the approach taken in the HHRA underestimates 
the risks associated with mixed fish diets. 

Across all fish species, 27 COPCs were identified. Only eight of 
them were COPCs for all species (as shown in Table 3-12). These 
eight COPCs included the HHRA risk drivers (e.g., PCDDs/PCDFs, 
PCBs, dieldrin, methyl mercury) so the most significant risks in the 
HHRA were not impacted by this issue.  However, additional COCs 
may be identified if the other 19 COPCs are evaluated for all 
species. 

other species where it is detected.  As agreed with 
Region 2 during the July 29, 2015 call, if a COPC is 
not detected in a given species, it will be included as 
zero in the EPC sum.  

The CPG notes for the benefit of the Region that the 
approach used in the risk assessment for the 
Gowanus Canal, which was prepared for Region 2 by 
its contractors, was the same as that used for the 
LPRSA BHHRA.  For the Gowanus HHRA, COPC 
selection was performed on separate summary 
statistics for striped bass, white perch, and eel.  EPCs 
were derived for the specific set of COPCs for each 
species.  Potential risks were calculated for each 
species, based on species-specific diet fractions of 
0.47 (striped bass), 0.09 (white perch), and 0.44 (eel).  
The potential risks and hazards for each species were 
summed to obtain the total potential fish risk and 
hazard.  Region 2 is arbitrarily applying inconsistent 
approaches for HHRAs within the Region. 

54 
Page 3-11, 
Last 
paragraph 

Please delete this paragraph. 

The paragraph discusses the identification of tissue 
COPCs that were not identified as COPCs for 
sediment or surface water, but were carried through 
the risk assessment (see also comment 174 which 
requests the addition of certain chemicals to the table 
discussed in this paragraph). The first three 
sentences of this paragraph will be retained. 

If the first three sentences are retained, then 
additional information should be added to the 
paragraph regarding the potential for the COPCs to 
bioaccumulate. Bioaccumulation may be the reason 
that some chemicals were not identified as COPCs for 
surface water or sediment (i.e., detected at lower 
concentrations in these media) but were identified as 
COPCs for fish or crab tissue.  

In addition, the third sentence should allow that the 
chemicals could also be associated with the site itself 
and not just regional background.  

55 
Pages 4-1 to 
4-5, 

Section 4.1 

The following language from the RARC should be incorporated into 
this section: 

In accordance with USEPA Guidance (USEPA 1989b, USEPA 
2001b), the scenarios and exposure parameter assumptions 
are intended to capture exposures under both current and 
future site conditions. All of the exposure pathways are 

This language is already presented in the text 
(Section 4.3, Receptor and Chemical-Specific 
Exposure Parameters) in the same section where it is 
found in the RARC Plan (see Section 3.3.4 of the 
RARC, Receptor and Chemical-Specific Exposure 
Parameters).  No change to the text will be made.  

Acceptable.  



 

August 21, 2015 25 

No. Page No. EPA’s Specific Comments dated 6/5/2015 and 7/15/2015 CPG’s 8/21/2015 and 9/1/2015 Responses EPA’s 10/16/2015 Response 

currently complete. While expected improvements to the river 
and shoreline will likely increase the number of individuals 
utilizing the river, the exposure frequency and duration for 
some individuals already utilizing the river will not likely 
increase. As such, the use of combined current/future 
exposure assumptions is appropriate. 

In addition, the entire document should be reviewed for consistency 
with this approach. 

56 

Page 4-2, 
Section 4.1, 
Last 
paragraph 

Please remove the 2nd and 3rd sentences from this paragraph. 

Provide a listing of the latest land use guidance references. 
References are available at 
http://www.epa.gov/superfund/programs/recycle/pdf/reusedirective.p
df. 

The text will be revised.  Acceptable. 

57 Page 4-5, 
Table 

Under Current/Future Angler, young children are only consuming 
fish tissue, however, in Section 4.3.1 the young child is assumed to 
consume fish and/or crab.  Please reconcile. 

The table on page 4-5 will be revised to indicate that 
the young child is assumed to consume fish or crab. 

Acceptable. 

58 

Page 4-8, 
Section 4.2.2, 
second 
equation 

Change the formula for “t*” from “2.4t” to “2.4T” 

The change will be made. Acceptable. 

59 Page 4-9, 
Section 4.3 

At the end of the 2nd paragraph, the text should clarify that the RME 
individual is the basis for decisions under the NCP. 

The text in this section is consistent with language in 
the RARC Plan (see Section 3.3.4 of RARC), 
including the clarification that the Superfund actions 
are based on the RME. No revision will be made 

Acceptable. 

 

60 Page 4-10, 
Section 4.3.1 

The discussion regarding exposures through fish/crab ingestion in 
the lower 4 miles should include the potential that workers on 
commercial/industrial properties may fish/crab from the locations. 

The Region is requested to provide documentation 
and citations that workers in the lower 4 miles may 
fish/crab at the location where they work. 

EPA is not asking that this be added as a full 
exposure pathway, just that the possibility be 
recognized, qualitatively.  

61 
Page 4-11, 
Section 4.3.1, 
2nd paragraph 

Add “(adolescent and adult only)” to the end of second and third 
bullets since exposure of a young child angler to sediment and 
surface water is not evaluated. 

The requested change will be made. Acceptable. 

http://www.epa.gov/superfund/programs/recycle/pdf/reusedirective.pdf
http://www.epa.gov/superfund/programs/recycle/pdf/reusedirective.pdf
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62 Page 4-11, 
Section 4.3.2 

Please delete the second to last sentence on the page (“Any 
swimming in the river is likely to be…”). This is speculation. 

The sentence will be deleted. Acceptable. 

63 

Page 4-14, 
Section 2nd 
paragraph, 3rd 
sentence 

To be consistent with the rest of the BHHRA document, please 
change the sentence to “…fish ingestion rates for the RME adult 
based on data from Burger (2002) (37.3 g/day) and Connelly et al. 
(1992) (31.9 g/day)…” 

The requested change will be made. Acceptable. 

64 
Pages 4-13 to 
4-15, Section 
4.3.6.1 

Reference to the Child Specific Exposure Factors Handbook should 
be replaced with a reference to the 2011 Exposure Factors 
Handbook. The 2011 document replaced the Child Specific EFH. 

The descriptions of the two surveys should consistently use the term 
“Newark Bay Complex” and not just “Newark Bay”. 

The text regarding the study by Ray et al. (2007b) should also 
acknowledge the Letters to the Editor written by EPA regarding the 
limitations of this study and why EPA determined not to evaluate 
the values derived from this study.  Further, the decision regarding 
inclusion of the Ray et al. study provided in the February 2012 
decision resolving the dispute should also be acknowledged here. 
The text needs to clarify that decisions under Superfund are based 
on exposures to the RME individual and are not population based. 

See responses to comments 14 and 29, and the 
tables documenting the updates (attached to this 
RTC). 

The survey description will be revised to refer to 
Newark Bay Complex (please see response to 
comment 41). 

Per Region 2’s June 19, 2015 letter, this comment 
(referencing Letters to the Editor) will be disregarded.   

The text (first paragraph of Section 4.3) already states 
that Superfund actions are based on the RME (see 
response to comment 59).   

The CPG maintains there is value in understanding 
population exposures and risks, particularly when the 
fraction of the population exposed at RME rates is 
very small in comparison to the entire population.  
However, as directed by Region 2, population risks 
are not discussed in the BHHRA (see response to 
comment 10). 

Acceptable. 

65 

Page 4-15, 
Section 
4.3.6.2, 
Footnote 26. 

This footnote should be deleted. We do not have adequate data on 
fish populations to make this determination. Further, since human 
health risk assessments evaluate the individual, not populations, 
there only needs to be enough fish to support the RME individual’s 
consumption rate. 

Footnote 26 will be deleted.  Acceptable. 

66 Page 4-16, 
Section 4.3.6.3 

Include further information regarding the reasons for not adjusting 
the cooking loss value for contaminants.  Specifically, the text 
should indicate the potential for individuals to consume pan 

The text will be revised to note that the assumption of 
zero loss accounts for the potential that individuals 
may consume pan drippings in sauces and other 

Acceptable. 
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drippings in sauces and other preparations. preparations.   

67 Page 4-18, 
Section 4.3.6.6 

Please remove this section. The information is covered elsewhere 
in the report. 

Section 4.3.6.6 will be removed.  Acceptable. 

68 
Pages 4-19 to 
4-20, Section 
4.3.7.3 

The skin surface area for the young child will need to be further 
evaluated based on the updates to EFH 2011 and also the updated 
Exposure Factors provided in OSWER Directive 9200.1-120. 

See responses to comments 14 and 29, and the 
tables documenting the updates. 

 

Acceptable. 

69 Page 4-21, 
Section 4.3.7.4 

a. As noted previously, reference to the Child Specific Exposure 
Factors Handbook should be replaced with a reference to the 
2011 Exposure Factors Handbook. The 2011 document 
replaced the Child Specific EFH. 

b. EPA’s Dermal Guidance should also be listed as a reference in 
this section. 

a. The reference in this section will be updated 
to the 2011 EFH. 

b.  EPA’s dermal guidance (USEPA 2004b) is 
already referenced in this section.  The 
source of adherence factor for the adult will 
be revised from the 1997 EFH to EPA’s 
Dermal Guidance (USEPA 2004b).   

Acceptable. 

70 Page 4-23, 
Tables Please define “na” on the two tables on this page. na will be defined. Acceptable. 

71 
Page 4-25, 
Section 4.3.8, 
3rd bullet 

Revise the sentence from “Child (ages 1 to 6 years,…)” to “Young 
child (ages 1 to 6 years,…)” 

The sentence will be revised to state Young child.  In 
addition, the age range will be clarified as 1<7 years, 
as the receptor is assumed to range in age from the 
1st birthday to the day before the 7th birthday. 

Acceptable. 

72 
Page 4-27, 
Section 
4.3.10.2 

The text should clarify the differences between oral absorption factor 
and relative bioavailability. The text needs to resolve potential 
overlaps between the equations provided on page 4-6 and the text 
provided here. 

The text will be clarified. 

 

Acceptable. 

73 
Pages 4-28 to 
4-29, Section 
4.4.1 

When the SSP2 data is incorporated into the risk assessment, 
please use the most current version of ProUCL to update the UCL 
calculations, both for the sitewide and river segment accessible 
surface sediments. If any other data sets require recalculation of 
UCLs, then the most current version of ProUCL should similarly be 
used. 

Please note that Version 5.0 is the most current, and the add-on to 

ProUCL Version 5.0 and the EPA’s dioxin calculator 
will be used to derive the updated EPCs for sediment 
and surface water (based on the addition of SSP2 
surface sediment and three additional rounds of 
chemical water column monitoring data to the 
BHHRA data set). 

Acceptable. 
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address dioxin congeners should be used. 

74 Page 4-30, 
Section .4.2 

In addition to a site wide evaluation (i.e., assuming contact 
throughout the LPRSA), sediment exposures were evaluated on a 
refined spatial scale, dividing the river into six three-mile segments. 
The division of the river into these specific segments is not directly 
linked to exposure patterns, and other segment divisions could have 
been selected. The text should note this. 

In addition, some discussion is warranted in the Uncertainty 
Evaluation about the degree to which the segment definitions 
impact risk estimates. 

Exposure patterns were considered in the division of 
the river into the six three-mile segments, as stated in 
the last sentence of the second paragraph on page 4-
29, “The basis for the six segments includes 
consideration of land use, shoreline type, access, and 
the primary types of human activities that take place.”   

The text will be revised to note that other segment 
divisions could be used, and the Uncertainty 
Evaluation will note the potential impact of alternative 
divisions on risk estimates. 

The CPG notes that the April 2014 FFS-RI treated the 
lower eight miles of the LPRSA as a single exposure 
area. 

 

Acceptable. 

75 Page 4-31, 
Section 4.4.3 

Please provide the sample list used in the RM 6-9 east bank 
calculation. 

Table 3-2 provides the river mile for each sample; the 
table will be re-organized by river mile and the specific 
samples used in the RM 6-9 east bank calculation will 
be listed in the revised text. 

Acceptable. 

76 
Section 
4.4.4.1, Page  
4-31 

The document references a high 2,3,7,8-TCDD surface water result 
that was identified as an outlier and removed from the data set 
considered in the BHHRA. The location and basis for removal of the 
sample result as potentially representative of surface water quality 
in the river should be further discussed and evaluated. 

The location of the data point will be included in the 
revised text.  Further clarification regarding the basis 
for removal of the sample will be added to the text. 

Acceptable. 

77 

Pages 4-33 to 
4-34,Section 
4.4.5.1, First 
Sentence 

The text summarizes total numbers of organisms by species across 
the 2009-2010 surveys, but the pie charts summarize data from 
separate surveys.  Please add a pie chart that summarizes relative 
abundance across all surveys. 

It should be noted in this Section that striped bass is a non-resident 
species that spends only a part of its time in the LPRSA and, for 
this reason, striped bass were not sampled for the tissue chemistry 
program. 

A pie chart that summarizes relative abundance 
across both surveys will be added. 

The text will be revised to note that striped bass are a 
non-resident species that spends only a part of its 
time in the LPRSA, and therefore, was not sampled 
for tissue chemistry. 

Acceptable. 
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78 
Pages 4-33 
and 4-34, Pie 
Charts 

a. Species in the figure and legend are color coded. However, it is 
very difficult to match the color for different species. For clarity 
and easy identification it is suggested that the number of each 
species caught be also listed on the legend, since the numbers 
are labeled on the figure. This comment applies to figures on 
both pages. 

b. Please remove the blue crab from the pie charts, as these are 
not pertinent to the relative abundance of fish species and were 
evaluated separately from fish in the BHHRA. 

a. The number of each species will be added to 
the legend. 

b. Blue crab will be removed from the pie charts.  
The number of crab caught in each survey will 
be presented in Section 4.4.6 (EPCs for Crab 
Tissue). 

Acceptable. 

79 Page 4-34, 
Section 4.4.5.2 

Please add a sentence stating that any species preferences 
exhibited on this river have a high degree of uncertainty because of 
the contamination and the existence of a do-not-fish advisory. 

A statement will be added to indicate there is 
uncertainty in species preferences.  However, it is 
speculative to state that species preferences exhibited 
on the river are highly uncertain because of the 
contamination and the advisory.  The species kept 
and/or targeted by LPRSA anglers are consistent with 
those reported for other regional water bodies, 
including the Delaware River (Faulds et al. 2004) and 
New York state rivers (Connelly et al. 1992).  

Acceptable. 

80 
Page 4-34 and 
4-35, Section 
4.4.5.3 

As noted in the general comments, carp must be included in any 
mixed-fish diet calculation. 

Using a mixed fish diet comprised of equal fractions (20%) of each 
of 5 species evaluated is a reasonable approximation given the 
inherent uncertainty with the information related to this issue, 
though other approaches could have been selected (for example, 
one based on relative abundance). However, a more detailed 
evaluation of the impacts of this assumption in the uncertainty 
section is needed. 

The CPG reminds the Region that the June 2014 
BHHRA includes carp in a mixed fish RME scenario. 

A discussion of the impact of the assumption of equal 
fractions will be added to the uncertainty evaluation. 

This section evaluates two scenarios: one with carp 
and one without carp. The comment relates to 
removing the scenario in this section that does not 
include carp. Based on the response to Comment 4, 
it is understood that the CPG will move the scenario 
without carp to the uncertainty section. 

In addition, the response to the second part of this 
comment is acceptable. 

 

81 Page 4-35, 
Section 4.4.5.3 

Based on information presented later in the report (e.g., page 7-23, 
third paragraph), smallmouth bass fillet data were actually 
combined with largemouth bass fillet data to calculate a 
largemouth/smallmouth bass EPC in the BHHRA. This information 
should be clearly presented in Section 4.4.5 (EPCs for Fish Tissue). 

The text will be clarified. Acceptable. 

82 Page 4-35, Mixed fish diet EPC values should be calculated for a single set of See response to comment 53. EPA notes that the CPG’s approach will maintain the 
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Section 
4.4.5.3, last 
sentence 

COPCs across species. Risk calculation tables in the BHHRA would 
be simplified by presenting a single set of EPCs for the mixed diet 
rather than by repeating COPCs separately for each fish species in 
that diet. 

lengthy tables for fish consumption, which could have 
been greatly simplified with the suggested 
modification of calculating mixed fish diet EPCs first. 
Rather than repeating the separate fish species in 
every single angler risk table, the report could show 
the EPCs for the different species all in one table 
alongside the mixed diet EPC based on the assumed 
diet fraction.  Use of mixed diet EPC in the risk tables 
would have cut over 100 pages from Appendices H 
and I. 

However, the CPG’s approach ultimately achieves 
the desired mathematical result (i.e., including the full 
set of COPCs appropriately across species for the 
mixed fish diet), so it is acceptable.  

83 Page 4-35, 
Section 4.4.6 

The RME for crab ingestion based on a combined muscle and 
hepatopancreas approach is well supported by the knowledge base 
that is currently available. All discussion of a muscle-only diet 
should be removed from this section and confined to the uncertainty 
section. 

See response to comment 4. Based on the response to Comment 4, it is 
understood that the CPG will move the scenario 
muscle-only diet to the uncertainty section. 
Acceptable. 

84 Page 5-2, 
Section 5.1 

The first paragraph of this section can be retained, but the rest 
should be deleted. Reference can be provided to EPA’s Cancer 
Guidelines and RfD/RfC methodology, as well as IRIS, for further 
details regarding the approach to developing dose-response 
relationships. 

The second, third, and fourth paragraphs of Section 
5.1 will be moved to the uncertainty evaluation; these 
paragraphs present relevant information on 
uncertainties in dose-response relationships.  The first 
paragraph of Section 5.1 will be merged with Section 
5.2, (Sources of Toxicity Data), and references to the 
relevant guidance will be added.  The subsequent 
subsections in Section 5.0 will be renumbered.  

Acceptable. 

85 Page 5-3, 
Section 5.2 

The discussion of updates to the IRIS program should reflect the 
current IRIS process outlined on the webpage www.epa.gov/iris. 
Specifically, this section of the IRIS website should be referenced  
http://www.epa.gov/iris/process.htm to explain the process for 
evaluating chemicals and the discussion of the monthly update 
should be removed. 

The Verification Workgroup was disbanded a number of years ago 
and reference to this group should be removed from the text. 

The discussion of the IRIS program updates will be 
revised to reflect the current process, and the IRIS 
website will be added.   

Acceptable. 

http://www.epa.gov/iris
http://www.epa.gov/iris/process.htm
http://www.epa.gov/iris/process.htm
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86 

Pages 5-2 to 
5-5, Section 
5.2, and 
Related 
Sections 

a. The RSL Table is not EPA guidance or guideline or policy and 
should not be used as the basis for selecting toxicity values. 

b. The discussion of TCDD needs to acknowledge other toxicity 
values such as HEAST, the 1986 HAD value for dioxins, and 
other values provided on the RS Q and A document, Question 
#44. 

The 1996 reassessment of PCB toxicity, an externally reviewed 
document, identified a slope factor of 150,000 mg/kg-day and 
this value should be used in the calculation of risks for both 
dioxin-like PCBs and TCDD TEQs. The value of 150,000 mg/kg-
day is listed on page 63 of the 1996 reassessment of PCB 
cancer toxicity. The text should also refer the reader to the 
Uncertainty Discussion regarding the range of toxicity values for 
dioxin. 

Please note that EPA is aware that draft versions of Tables 5-1 
and 5-2 were sent to us for review on 2/7/2014. These tables 
were discussed during the 3/6/2014 EPA-PA-CPG Technical 
Coordination Meeting. 

During that meeting, EPA recommended the use of 150,000 
mg/kg- day for the slope factor rather than 130,000 mg/kg-day, 
as captured in the meeting minutes sent to the CPG via email on 
3/26/2014. 

Update the toxicity values to indicate that recommendations for 
surrogates provided by Superfund Technical Support Center 
provided by EPA (attached). Accordingly, the last paragraph of 
this section can be deleted. 

c. The discussion of Uncertainty Factors should indicate the values 
range from 1 to 10 especially and reference the December 2002 
report titled: A Review of the Reference Dose and Reference 
Concentration Processes (available at 
http://www.epa.gov/raf/publications/pdfs/rfd-  final.pdf).  For 
example, this document indicates:  If there are no appropriate 
human data, an interspecies UF of 1, 3, or 10 is used. The text 
should be modified to indicate the range of UFs from 1 to 10. 

d. This document also indicates the limitation of using UF at the 
maximum level of 10,000 and does not support the use of UF 
greater than 3,000 in the decision making process. The text 

a. Comment noted. 

b. The CPG notes for the benefit of the Region 
that Section 7.3.6.1 of the uncertainty 
evaluation discusses other toxicity values for 
TCDD, including the values cited in the 
Question #44 of the RSL Frequently Asked 
Questions (FAQ).  The text will be revised to 
include a reference to that section of the 
report.   

Pursuant to the Region’s direction, the TCDD 
slope factor of 150,000 per mg/kg-day from 
HEAST (USEPA 1997b) will be used. 

Surrogates will be updated per the 
recommendations of STSC, and the last 
paragraph of Section 5.2 will be removed. 

c. The discussion of uncertainty factors will be 
revised to note that values range from 1 to 10, 
and a reference to the 2002 report will be 
added. 

d. The text will be revised to note the upper 
bound on the total uncertainty factors identified 
in the 2002 document (noting that TPH is an 
exception - see response to comment 89). 

 

Acceptable. 

http://www.epa.gov/raf/publications/pdfs/rfd-final.pdf
http://www.epa.gov/raf/publications/pdfs/rfd-final.pdf
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requires revisions to address these topics. 

87 
Pages 5-4 to 
5-5, Section 
5.2 

Attached are responses from the Superfund Technical Support 
Center regarding the surrogate values that should be used to update 
the RfDs and CFSs, where appropriate. In addition, the last 
paragraph of this section can be removed. Findings from the STSC 
include the following recommendations: 
a. Overall, weight of evidence analysis identifies 4,4’‐DDT as an 

appropriate surrogate for 4,4’‐DDD and 4,4’‐DDE based on 
similarities in structure, metabolism and toxicity profile. 

b. Altogether, the analysis is unable to suggest any viable 
surrogates for 2,4’‐DDT, 2,4’‐DDD and 2,4’‐DDE due to 
limitations in the toxicity database. 
i. Surrogate analysis for 2,4’‐DDT cancer risk values: 

Considering the lack of conclusive information, comparative 
analysis of the carcinogenicity and genotoxicity of 2,4’‐DDT 
and structural analogs is not currently possible, preventing 
the identification of cancer surrogates. 

ii. Surrogate analysis for 2,4 ‐DDD cancer risk values:  Overall, 
chronic systemic studies suggest that 2,4’‐DDD may be 
tumorigenic to mice and rats. Weight of evidence analysis 
indicates that 4,4’‐DDD could be a potential cancer 
surrogate for 2,4’‐DDD based on structure similarities and 
overlapping tumor types in mice (lung) and rats (endocrine 
glands). However, the limited information on the 
carcinogenicity of 2,4’‐DDD in the liver currently available is 
inadequate to support 4,4’‐DDD as a viable cancer 
surrogate. 

iii. Surrogate analysis for 2,4’‐DDE cancer risk values: 
Therefore, supporting evidence on the carcinogenicity of 
2,4’‐DDE is deficient and inadequate to draw any 
comparisons to the candidate analogs, precluding the 
identification of appropriate cancer surrogates. 

c. Paper evaluating the feasibility of cis-chlordane (CASRN: 5103-
71-9) as a potential surrogate for noncancer and cancer effects 
of compounds cis- (CASRN: 5103-73-1) and trans-nonachlor 
(CASRN: 39765-80-5), and oxychlordane (CASRN: 27304-13-
8). Only chlordane was considered for further analysis as a 
potential surrogate for both noncancer and cancer effects: 
Overall, chlordane is an appropriate surrogate for both non-
cancer and cancer effects of cis- and trans-nonachlor, and 

The requested changes to surrogates will be made.   

The CPG is waiting for guidance from Region 2 and 
EPA/STSC regarding the relative potency of cis and 
trans-nonachlor (Comment 87c).  Until directed 
otherwise, the CPG will continue to follow the 
approach used in the draft BHHRA, which is that the 
potency of nonachlor and oxychlordane chemicals is 
comparable to that of chlordane.  

Response from EPA/STSC attached. 
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oxychlordane chemicals, but the variation in the relative 
potency of toxicity of these test chemicals from chlordane 
should be carefully accounted when deriving surrogate risk 
values and slope factors based on the IRIS document for 
chlordane (technical; CASRN: 12789-03-6) (U.S.EPA, 1997). 

d. Paper evaluating the feasibility of naphthalene (CASRN 91-20-
3) as a potential surrogate chemical for the oral noncancer and 
cancer risk assessments of C2-, C3-, and C4-naphthalenes, 
and, evaluating the feasibility of chrysene (CASRN 218-01-9) 
as a surrogate chemical for oral noncancer and cancer risk 
assessment of C2- benzanthracene/chrysene: 
i. Taken together, naphthalene is not the best surrogate for 

both oral non-cancer and cancer assessments of C2-, C3-
, and C4-naphthalenes as suggested by the requestor. 
However as described above, 2-methylnaphthalene could 
be a good surrogate for the non-cancer assessment of 
C2-, C3-, and C4-naphthalenes. Therefore, fluoranthene 
is the best possible surrogate (and not chrysene as 
suggested by the requestor) for the oral non-cancer 
assessment of C2- benzanthracenes 

ii. Chrysene is suggested as a possible surrogate for the 
cancer assessment of C2-benzanthracenes by the 
requestor and the STSC agrees with this suggestion. 

88 Page 5-5, 
Section 5.3 

Include a reference to EPA’s BMD guidance 2012 available on the 
EPA Risk Assessment Forum webpage. 

The reference will be added. Acceptable. 

89 
Pages 5-6 to 
5-7, Section 
5.3 

a. Modify the section regarding the uncertainty factor of 10,000 to 
indicate these values are developed in the Provisional Peer 
Review Toxicity Values (PPRTVs) as screening levels and are 
not designed to be used in the decision making process as 
outlined in the document “A Review of the Reference Dose and 
Reference Concentration Processes” available at: 
http://www.epa.gov/raf/publications/pdfs/rfd-final.pdf. 

b. Change the UFs to a range of 1 to 10 since 10 is not always 
used as the UF depending on the available data. Values used in 
IRIS have included 1, 3.14, and 10. 

c. Consistent with the recommendations for thallium the text should 
indicate that the Appendix value will be used for screening 

a. The text describing the combined uncertainty 
factor of 10,000 for TPH will be revised as 
requested. 

b. The discussion of UFs will be revised to 
indicate that a range of 1 to 10 is available. 

c. The text will be revised to note that the 
Appendix RfD for thallium is for screening 
purposes only.  As discussed in the July 29, 
2015 call with Region 2, thallium (and TPH) 
will continue to be retained in the noncancer 
hazard calculations, and the text will note that 
HQs are uncertain due to the screening nature 

Acceptable. 

http://www.epa.gov/raf/publications/pdfs/rfd-final.pdf
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purposes only. 

d. The discussion of the RfD used for TPH C9-C18 should 
reference the information provided in the PPRTV document 
which clearly states that this value should be used for screening 
purposes only and not to support a risk management decision. 
Information from Indiana  should be removed from the paragraph 
and replaced with the following information from the PPRTV 
document: 

“Users of screening toxicity values in an appendix to a PPRTV 
assessment should understand that there is considerably more 
uncertainty associated with the derivation of a supplemental 
screening toxicity value than for a value presented in the body of 
the assessment.” In addition, the text should indicate that despite 
this evaluation, the concentrations remained below the screening 
levels. The text needs to be edited to refer the reader to the 
PPRTV Chemical File. 

of the toxicity values.   

d. The text here and in the risk characterization 
will be revised to note that the PPRTV RfD for 
TPH is for screening purposes only and refer 
the reader to the PPRTV Chemical File.  The 
Indiana reference will be removed and the 
quote from the PPRTV document added to the 
text. 

90 
Pages 5-7 to 
5-10, Section 
5.4 

a. Page 5-8: The last paragraph should state that those chemicals 
evaluated following the 2005 Cancer Guidelines include the new 
classification process outlined in the 2005 Cancer Guidelines. 
Other chemicals on IRIS that have not been updated still 
maintain the old classification system and will be updated as 
appropriate during the IRIS chemical reassessment.  Therefore, 
both classification systems are provided in the appropriate 
Tables consistent with the information available at IRIS. 

b. Page 5-9: The discussion of chemicals with a Mutagenic Mode of 
Action (MMOA) should clarify whether any other chemicals listed 
on the Superfund Webpage  
http://www.epa.gov/oswer/riskassessment/sghandbook/chemical
s.htm were evaluated. The text should clearly explain whether 
Chromium +6 was evaluated including an assessment of a 
MMOA. The text regarding the IRIS review of Chromium should 
be shortened to indicate EPA is re-evaluating this chemical 
through the IRIS process. 

c. Page 5-10: The calculation of ADAFs should be based on the 
individual years and not the adjusted ADAFs provided at the 
bottom of the Table on page 5-10. 

a. The text will be clarified as requested.   

b. The text will be updated to reference the web-
page listing of the MMOA chemicals, and that 
none of the other COPCs appear on the list.  
Page 5-9 of the text clearly states that ADAFs 
were applied to hexavalent chromium.  It 
should be noted, however, that hexavalent 
chromium is not listed on the web-page 
Region 2 has referenced. 

c. The calculation of the age-weighted ADAFs 
was done to simplify the risk calculations and 
is mathematically equivalent to calculating the 
potential risks for each age range.  However, 
as discussed in the June 15, 2015 call with 
Region 2, a supplemental set of Table 7s will 
be included in Appendix H for the COPCs with 
MMOA. 

Acceptable. 

http://www.epa.gov/oswer/riskassessment/sghandbook/chemicals.htm
http://www.epa.gov/oswer/riskassessment/sghandbook/chemicals.htm
http://www.epa.gov/oswer/riskassessment/sghandbook/chemicals.htm
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91 Page 5-10, 
Section 5.5 

Section 5.5 should be retitled as “Dermal Absorption Factor”. The 
text should also identify the specific chemicals where oral 
absorption factors were applied. 

Section 5.5 discusses adjustment of oral toxicity 
values to account for the absorbed dose calculated for 
dermal exposures.  To avoid confusion with the 
discussion of dermal absorption fractions in Section 
4.3.10.1, the CPG recommends that the term 
gastrointestinal absorption efficiency, which is 
consistency with EPA’s dermal guidance (RAGS E, 
Exhibit 4-1), be used.  The specific chemicals where 
gastrointestinal absorption efficiency factors were 
applied will be identified in the text. 

Acceptable. 

92 Page 5-12, 
Section 5.6.1 

The text here states that the CalEPA (2013) CSF of 1.3E+05 
(mg/kg-day)-1 for 2,3,7,8-TCDD was selected “in accordance with 
USEPA’s hierarchy (USEPA 2003a).”  However, the hierarchy 
referenced gives equal weight to several other potential sources of 
toxicity information within “Tier 3.” Therefore, citing this hierarchy is 
not an adequate basis for selecting the CalEPA CSF and additional 
information will need to be provided consistent with the RSL 
Questions and Answers #44. 

As explained previously, the HEAST value of 1.50E+05 should be 
used to provide consistency with the 1996 Reassessment of Cancer 
Toxicity for PCBs, including for dioxin-like PCBs and for TCDD TEQ 
(see Example 3). 

The text will be revised to cite EPA’s 2013 white 
paper on selecting Tier 3 values for RSL derivation 
(USEPA 2013b), which lists CalEPA CSF above 
HEAST, and was the basis for CPG’s use of the 
CalEPA CSF of 130,000 (mg/kg-day)-1, as well as 
broad use by other EPA regions and states (see 
response to comment 154).  The use of CalEPA’s 
dioxin CSF is consistent with EPA’s national practice 
for derivation of risk-based screening levels for use at 
hazardous waste sites, including Superfund.  The 
selection of the HEAST value is solely at the 
discretion of the Region.   

Per response to comment 86b and pursuant to the 
Region’s direction, the HEAST CSF of 150,000 
(mg/kg-day)-1 will be used for dioxin-like PCBs and 
TCDD-TEQ. 

The sentence on page 5-12 stating the CSF should 
be updated to: “The HEAST CSF of 150,000 (mg/kg-
day)-1 has been used in evaluating potential 
carcinogenic effects of TCDD-TEQ in all media, as 
recommended by USEPA Region 2.”  

Any discussion of other Tier 3 toxicity values, 
including EPA’s 2013 white paper regarding the 
default hierarchy of sources used for RSLs, should 
not be added here but reserved for the Uncertainty 
Evaluation. 

93 Pages 5-13 to 
5-14 

Please see general comments regarding PCB classification for 
carcinogenicity. 

Comment noted. Acceptable. 

94 Page 5-14, 
Section 5.6.2.2 

This footnote will need to be revised to indicate there is significant 
uncertainty based on the limited information regarding the 
composition of Aroclor 1254 used in the development of the oral 
Cancer Slope Factor, as discussed in the paper by V. J. Cogliano 
noted above. 

While Cogliano (1998) notes lot-to-lot uncertainty, 
there is limited uncertainty in the composition of the 
Aroclor 1254 used in the development of the oral 
CSF.  The compositions of Aroclor 1254 presented in 
Table 2 of Cogliano (1998) and reported in Table 1 of 
Mayes et al. (1998) are similar.  The CPG disagrees 
that footnote 37 needs to be revised.  

In addition to lot-to-lot variability of commercial 
mixtures, Cogliano (1998) noted that the CSF does 
not reflect differences between commercial and 
environmental mixtures. Living organisms selectively 
bioaccumulate persistent congeners, but commercial 
mixtures tested in laboratory animals were not subject 
to prior selective retention of persistent congeners. 
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This leads to some uncertainty in the toxicity of PCB 
mixtures in the environment as compared with the 
commercial mixtures.  

The footnote on page 5-14 accurately notes that a 
direct sum of total PCB and PCB TEQ cancer risks 
may “double count” risks from co-planar PCBs, 
because the environmental concentrations of co-
planar PCBs (i.e., dioxin-like PCBs) would be included 
in both risk estimates. 

However, risks from dioxin-like PCBs and non-dioxin-
like PCBs may be estimated separately and then 
summed to avoid double counting. The toxicity values 
applied to the non-dioxin-like PCBs may overestimate 
their risk because co-planar PCBs were present in the 
study mixture, but the degree of this overestimation is 
uncertain. 

Revise footnote 37 as follows: “Summing non-dioxin-
like PCB cancer risks and PCB TEQ cancer risks has 
the potential to overestimate the risk posed by the 
PCB mixture, as co-planar PCBs were present in the 
commercial mixtures used to derive the Aroclor CSF. 
However, the degree of this overestimation is 
uncertain.”  

 

95 Page 5-15, 
Section 5.6.2.3 

Please clarify in the text that the oral RfD for Aroclor 1254 is being 
used for all PCBs and for all media. 

The CPG notes for the benefit of the Region that the 
text clearly states that the RfD for Aroclor 1254 has 
been used (see the last sentence of section 5.6.2.3).  
The phrase “for all PCBs and for all media” will be 
added to the sentence. 

Acceptable. 

96 Page 5-16, 
Section 5.6.3 

The text should discuss how the oral RfD for naphthalene was 
selected for alkylated naphthalenes. See comments from 
Superfund Technical Support Center provided above. 

The sentence will be revised to state that based on 
STSC input, the oral RfD for 2-methylnapthalene is 
used. 

Acceptable. 

97 Page 5-16, 
Section 5.6.4 

a. The discussion regarding organic and inorganic arsenic requires 
further clarification. 

a. The text will be reviewed to determine what if 
any clarification is necessary. 

Acceptable.  
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b. The text should clarify organic arsenic is not being evaluated 
quantitatively. 

b. The CPG notes for the benefit of the Region 
that the text states on Page 5-17, organic 
arsenic was evaluated in crab tissue 
quantitatively.  Organic arsenic 
concentrations were estimated by subtracting 
inorganic arsenic concentrations from total 
arsenic concentrations.  The HI for organic 
arsenic was calculated using the MRL for 
dimethylarsinic acid (DMA). 

98 Page 5-17, 
Section 5.6.5 

As discussed under Appendix G, further detail regarding the lead 
assessment is needed.  Information needed includes clarification 
regarding the model used for the adolescent and the basis, CDC’s 
changes to the recommendations for blood lead levels that are 
being considered by EPA, and discussions regarding the exposure 
assumptions used in the lead models. 

Please note in the uncertainty section that the CDC has reduced 
their recommended acceptable blood level from 10 ug/dl to 5 ug/dl.  
EPA is currently evaluating the updated CDC value. 

The text will be updated.  See responses to 
comments 194-206. 

Acceptable. 

99 Page 6-1, 
Footnote 38 

Current EPA guidance that updates standard default exposure 
factors for Superfund (OSWER Directive 9200.1-120, February 
2014) recommends continuing use of 70 years as the default 
“lifetime” duration, pending additional input from EPA’s National 
Center for Environmental Assessment (NCEA). Therefore, this 
footnote should be deleted. 

The CPG does not agree to remove this footnote.  
Similar to the potential change in the acceptable blood 
lead concentration that EPA is evaluating (see 
comments 98 and 195), the footnote provides 
information regarding a pending change to guidance 
that is potentially relevant to the risk estimates.  It is 
unclear why it is acceptable for Region 2 to require a 
reference to one pending change (blood lead action 
level) and disallow a reference to another (default 
lifetime duration).  The Region needs to be consistent 
in these instances. 

Based on discussions with NCEA this activity is still 
ongoing.  It is acceptable to retain the footnote, but it 
should be amended to include reference to EFH 
2011. 

100 
Page 6-3, 
Section 6.2, 
4th Paragraph 

The second sentence states “The tables summarizing the HI show 
both the total HI and HI by target endpoint.” However, the tables in 
Sections 6.3.1 through 6.3.5 only indicate whether an HI is greater 
than or less than 1. 

These tables should show the actual total HI and HI by target 
endpoint. Similarly, these tables should show the actual estimated 

The tables will be revised to include the actual 
estimates for risk and HI values. 

Acceptable. 
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excess lifetime cancer risks (ELCRs). While tables eventually 
referenced in Section 6.3.6 do show total His and total cancer risks, 
they still do not summarize “HI by target endpoint.” 

This overall approach was noted in the general comments and 
should be addressed throughout the report. 

101 
Page 6-4, 
Section 6.3.1, 
1st Paragraph 

Remove the last sentence. The evaluation of potential risks from 
the crab consumption pathway is a reasonable maximum exposure; 
it is not associated “with a high degree of uncertainty.” 

The last sentence of the first paragraph in Section 
6.3.1 will be removed. 

Acceptable. 

102 
Pages 6-4 to 
6-24, Section 
6.3 

Section 6.3, entitled “Risk Characterization Results,” includes 
minimal discussion of the risk characterization results and instead 
relies on tables which do not transparently present the calculated 
risk. Receptor-specific subsections should provide and discuss 
numerical risk estimates for those receptors. Chemicals and 
exposure pathways contributing the most to risks should be 
discussed. 

Receptor-specific subsections should point the reader to the relevant 
Section 6 summary table(s) for the given receptor, and not just to 
Appendix I. Tables 6-1 through 6-14 should not simply be 
mentioned in a single sentence on page 6-22, with no context or 
discussion. As stated on page 8- 26 of EPA’s Risk Assessment 
Guidance for Superfund (Part A) (1989), “These tables must be 
accompanied by explanatory text, as described in the previous 
section, and should not be allowed to stand alone as the entire risk 
characterization.” 

The risk characterization summary (Section 6.3.6) should provide 
some discussion of: 

 exposure pathways/media that did not exceed risk thresholds 
(e.g., even with the conservative exposure assumptions for 
swimming, estimated risks from surface water contact did not 
exceed the NCP risk range of 10-4 for cancer risk or HI of 1); 

 context for exposure pathways/media that did exceed risk 
thresholds (e.g., risks from exposure to sediment were exactly 
the same for swimmers, waders, and anglers for a given age 
group because the same exposure assumptions were used for 

The CPG rejects the Region’s characterization that 
the presentations of risk results in the document are 
not transparent. The text and tables provide a clear 
understanding of site risks, with accompanying text 
that identifies the risk-driving chemicals and exposure 
pathways.  

Nonetheless, the text will be revised to provide 
additional details and context, and the reference to 
the Section 6 summary tables which is currently on 
Page 6-22 (Section 6.3.6) will be included with the 
discussion of each receptor. 

Text in Section 6.3 (including the subsections) does 
not discuss results of the risk calculations beyond 
pointing the reader to tables. Text in this section 
restates exposure pathways that were evaluated but 
does not identify or discuss risk-driving exposure 
pathways. Text in this section does not discuss risk-
driving chemicals. 

The proposed approach is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. When 
referring to the Section 6 summary tables with the 
discussion of each receptor, chemicals and exposure 
pathways contributing the most to risks should be 
discussed. 
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all receptors); and  

 relative risks among receptors (e.g., that potential risks to 
anglers may be orders of magnitude higher than risks to other 
receptors). 

103 
Page 6-9, 
Section 
6.3.1.4, Table 

Footnote (a) is confusing as written. Please revise to “Cancer risks 
represent exposures for a child and adult over a 30 year period, 
while non-cancer hazards provided in the previous subsections are 
calculated for specific age ranges and not combined.” 

This also applies to other tables in Section 6.3. 

The footnote will be revised as follows: 

“Potential cancer risks in this table represent 
exposures for a child and adult over a 26 year period, 
while potential cancer risks and non-cancer hazards 
provided in the previous subsections are calculated 
for the specific age ranges listed on the table and not 
combined.” 

 

Acceptable. 

104 
Page 6-11, 
Section 
6.3.2.2, Table 

The potential risk under RME scenario for RM6-9 should be “within 
the NCP risk range” based on RAGS D Table 9.33. 

The potential risk will be updated based on the results 
of the updated risk calculations. 

Acceptable. 

105 
Page 6-12, 
Section 

6.3.2.2, Table 

The total RME cumulative risk should be =10-4**. In the footnote, 
please add the following footnote for **: “Cumulative risks for RM 6-
9 and RM 6-9 east bank only. The cumulative risks for the 
remaining RMs and site wide are within the NCP risk range for the 
adolescent swimmer.” 

The potential risk will be updated based on the results 
of the updated risk calculations. 

Acceptable. 

106 
Page 6-18, 
Section 
6.3.3.4, Table 

In the footnote, please revise the text to “…The cumulative risks for 
the remaining RM and for site wide are within the NCP risk range.” 

The footnote will be revised. Acceptable. 

107 Pages 6-23 to 
6-24, Table 

This table should include the total cumulative risks for RME and 
CTE scenarios. 

The total cumulative risks and hazards for RME and 
CTE scenarios are currently presented in two 
separate tables (page 6-23 for RME and 6-24 for 
CTE).  If space permits, the two sets of results will be 
combined in one table. 

The comment was a direction to include numerical 
cumulative risks in the tables (consistent with previous 
comments), not a request to combine RME and CTE 
tables. The current tables include only qualitative 
results (i.e., < or >). 

108 
Pages 6-25 to 
6-27, Section 
6.4 

Section 6.4, entitled “COC Identification,” limits discussion of specific 
COCs to a couple of examples with pesticides and PAHs in one 
paragraph (bottom of page 6-26). The text does not discuss 

The text will be revised to discuss the chemicals 
driving site risks and the relative contributions.  As 
requested by Region 2 in the June 19, 2015 letter, 

Acceptable. 
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dioxins/furans or PCBs – chemicals contributing the most to risk 
estimates for this site, nor the relative contribution to risk of all the 
COCs identified. 

This section will need to be rewritten to discuss the chemicals that 
are driving the risks at the site and to discuss the relative 
contribution of COCs to total risk estimates. 

the term “COCs” will be replaced with “potential 
COCs” (see response to comment 8). 

109 Page 6-26. 
Paragraph 1. 

This page has a discussion regarding the further refinement of 
COCs in the FS based on a number of risk assessment 
considerations i.e., background, robustness of the chemical toxicity 
assumptions, estimates of exposure point concentrations, the 
reliability of the exposure assumptions, and issues associated with 
sampling and analysis and the CTE analysis. The risk assessment 
is the appropriate venue for this discussion and re-evaluation of the 
risk assessment in the FS is not appropriate.  Further, the CTE 
provides an additional source of information but the decision is 
based on the RME assessment. This further evaluation is not 
necessary. 

The text regarding further refinement of COCs in the 
FS will be removed. 

Acceptable. 

110 

Page 6-28, 
Section 6.5 1st 
Paragraph, 2nd  
Sentence 

The EPA guidance cited here (USEPA 2002c) does not actually call 
for calculating background risks. Rather, the guidance recommends 
a comparison of site and background concentrations, and a 
discussion of how elevated background concentrations contribute to 
site risks. However, RAGS Part A (USEPA 1989) (p. 5-18) does 
state that “if background risk might be a concern, it should be 
calculated separately from site-related risk,” and could be cited here 
to support presentation of background risk estimates. 

Appendix B of EPA’s background guidance (2002c) 
states that “the Risk Characterization should include a 
discussion of elevated background concentrations of 
COPCs and their contribution to site risks.”  This was 
accomplished in the BHHRA by calculating 
background risks in a manner consistent with the 
calculation of site risks, such that the contribution of 
COPCs in background to site risks can be 
characterized. The CPG maintains that this approach 
is consistent with EPA’s guidance on background.  

The reference to RAGS Part A (USEPA 1989b) will be 
added.  

Addition of the reference is acceptable. 

111 Page 6-28, 
Section 6.5.1 

This section will need to be updated in the revised draft of the 
document. In general, more explanation about the choice of 
background locations should be included in this section. In 
addition, Appendix L requires a more in-depth discussion of the 
logic process used in making these decisions (see comments on 
Appendix L for more detail). 

As described in Appendix B of the RARC, Region 2 
selected three areas to represent background 
conditions for the LPRSA: 1) Upper Passaic River 
(UPR); 2) Jamaica Bay; and 3) Mullica River.  

The selection of background locations in the UPR is 
provided in the approved Reference and Background 

EPA is aware of the details of the background areas 
and the selection of UPR sample locations. However, 
the reader of the report would benefit from a brief 
summary of these details (e.g., Where is Jamaica 
Bay? How far upstream of Dundee Dam were UPR 
samples collected?), and especially details supporting 
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QAPP (Windward 2012).  the value or limitations of the background data sets 
(e.g., Were the same species collected as for the 
LPRSA? Were the same analytical methods used?)   

112 
Pages 6-28 to 
6-35, Section 
6.5.2 

Background risks must be calculated in a manner consistent with 
risk assessment guidance, using the 95 percent UCL on the 
arithmetic mean and not a simple arithmetic mean. Specifically: 

Sections 6.5.2 misrepresents the UCL concentrations used in the 
risk calculations as “upper-bound” values. The concentration values 
used (i.e., 95 percent upper confidence limit of the arithmetic mean) 
are estimates of the arithmetic average concentration of each 
contaminant at the site accounting for uncertainties in the data, as 
accurately described in Section 4. 

From EPA’s Supplemental Guidance to RAGS: Calculating the 
Concentration Term (1992), “Because of the uncertainty associated 
with estimating the true average concentration at a site, the 95 
percent upper confidence limit (UCL) of the arithmetic mean should 
be used for this variable. The 95 percent UCL provides reasonable 
confidence that the true site average will not be underestimated.” 

A simple arithmetic mean from the site data does not account for 
uncertainties in that data. Such uncertainties can be pronounced if 
the number of samples is limited and/or there is a lot of variability in 
the data. If you took multiple sets of the same number of samples 
from the site, the arithmetic mean would differ each time. The 95 
percent UCL is a more robust statistic for estimating the true mean. 

Discussions of the UCL concentration statistic in Section 6.5.2 and 
Appendix L should be corrected, the “mean” scenario should be 
removed, and the “upper-bound” scenario should be correctly 
labeled as the RME scenario. 

Tables in these sections will need to be updated as well. 

The background risk evaluation will be revised to 
present risks based only on the lower of the UCL and 
maximum, and will be labeled as the RME scenario.   

Acceptable. 

113 
Pages 6-28 to 
6-35, Section 
6.5.2 

This section should be revised as per General Comment 13. 

See response to comment 13. The proposed approach to add statistical comparison 
of site and background data for some COPCs is 
noted, and the revised document will be reviewed to 
confirm that EPA’s concern has been adequately 
addressed. 
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114 Page 6-35, 
Section 6.5.3 

This section should be removed. It is not appropriate for an EPA 
human health risk assessment. 

The CPG does not agree to remove the discussion of 
other sources of risk as it provides useful context for 
understanding overall risks to human health. 

The risks people are exposed to in their daily 
existence do not have bearing on the decisions made 
for a CERCLA Site. The section must be removed. 

 

 

115 Chapter 7, 
General 

The uncertainty section is very long and inclusive of potentially valid 
but secondary information on the shortcomings of risk assessment 
methodology. A meaningful uncertainty section should be a 
balanced appraisal of major uncertainties that will significantly affect 
the site specific numerical risks. The entire chapter needs to be 
refined to focus on those key uncertainties that could affect the 
calculated risk. 

As noted in the general comments, statements contesting standard 
risk assessment methodologies, procedures and values should not 
be included here. Further, the chapter should address both over 
and underestimates of risk; not all uncertainties lead to an 
overestimate of risk. It is also not appropriate to indicate how the 
uncertainty information will be used in the risk management 
process. The goal of the risk assessment is to support the risk 
management decision, but not to make the decision. 

The section states several times that risk would be less if “more 
realistic” assumptions were used.  This language is unsupported. 
The uncertainty section can look at the effects of using different 
assumptions, but these are not necessarily more realistic. Please 
remove this language from the document. 

Some specific concerns are highlighted below. 

The CPG rejects and disagrees with the broad and 
unsubstantiated claims made by the Region 
concerning the uncertainty section.  See response to 
comments 1 and 12.   

While Workgroup review, technical/peer reviews, and 
the comment process are powerful tools in reaching 
broad and credible consensus about the current state 
of the science, it would seem common sense and 
technically sound to acknowledge the ongoing 
development of knowledge in the risk assessment 
process.  The process is not meant to be hobbled by 
out-of-date science for the decade or more that the 
guidance review/update cycle can take.  Surely it is 
within the discretion of the RPM or other risk 
manager to weigh new science and shifting weights 
of evidence in the process of risk management 
decision making. 

The CPG has gone beyond identifying uncertainty, to 
the point where this section reads as an argument 
against EPA’s established risk assessment 
methodologies.  This is not appropriate to an EPA risk 
assessment and will result in an unapprovable 
document unless the problem areas are addressed. 

116 
Page 7-1, 
Introduction, 
2nd Paragraph 

Consistent with the general comment on this chapter, please delete 
the 3rd and 5th sentences from this paragraph, and revise the 
remaining language, as appropriate. 

The fifth sentence will be removed from the second 
paragraph of the introduction to the Uncertainty 
Evaluation.  The third sentence simply notes the 
existence of alternative plausible assumptions for 
some parameters, which is appropriate for a 
discussion of uncertainty.   

Generally acceptable, if the third sentence is revised 
to state that “In some cases, alternate assumptions 
may exist that could be as valid as those used in the 
baseline HHRA.” 

117 Pages 7-1 to Consistent with RAGS Part D, a summary of the data evaluation and See response to comment 48. Acceptable. 



 

August 21, 2015 43 

No. Page No. EPA’s Specific Comments dated 6/5/2015 and 7/15/2015 CPG’s 8/21/2015 and 9/1/2015 Responses EPA’s 10/16/2015 Response 

7-3, Section 
7.1.1 

its utility in the risk assessment should be developed. The planning 
worksheets on data usability are available at:  
http://www.epa.gov/swerrims/riskassessment/ragsd/planning.htm. 

The section does not give an overall completeness summary for 
tissue data. A summary statement of usable results for tissue 
samples, similar to that for surface water and sediment, should be 
added to this section. 

118 
Pages 7-3 to 
7-6, Section 
7.1.2 

The discussion of chemical selection should also indicate the 
potential underestimates of risks for chemicals lacking toxicity 
information. 

This section should contain some discussion of the COPC selection 
process for fish tissue. Following our direction to group COPCs 
across species, this would be a good place to discuss the 
uncertainties associated with any COPCs that might differ between 
species. 

The text will be revised to note the potential 
underestimation of risks for chemicals lacking toxicity 
data.  

The text will be revised to note the uncertainties 
associated with differing COPCs among species. 

Acceptable. 

119 

Pages 7-4 to 
7-5, Section 
7.1.2.1, 
Summary 

The text should state that the chemicals not detected with detection 
limits above RSLs can result in an underestimate of risk/hazards. 
More discussion of this issue in the text. 

The text will be revised to note that chemicals not 
detected with detection limits above RSLs can 
underestimate risk.  The text will also note that for 
some chemicals, the RSLs are also below method 
detection limits (MDLs), and the difference between 
MDLs and reporting limits will be explained. 
 
The CPG notes for the benefit of the Region that the 
text already includes a thorough analysis of this issue 
by medium, with supporting tables and text, and 
concluded that chemicals not detected with detection 
limits above RSLs would likely contribute negligibly to 
total estimates of risk/hazard.  Besides including an 
upfront statement to the effect that not including 
chemicals not detected with detection limits above 
RSLs can underestimate risk/hazard, the CPG 
believes this issue has been sufficiently addressed in 
the text. 

Acceptable. 

120 Page 7-6, 
Section 7.1.2.2 

The first full sentence at top of the page should give the reference 
and explain the basis for stating that the New Jersey criterion for 
cyanide “may be a more relevant metric.” This is of importance 

The text will be revised to include the New Jersey 
water quality reference, and the basis for the 
statement regarding the relevant metric. 

Acceptable. 

http://www.epa.gov/swerrims/riskassessment/ragsd/planning.htm
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since it is not clear that this determination is based on risk. 

121 Page 7-6, 
Section 7.1.3 

This section should be removed from the uncertainty section. A 
detailed discussion of background was included in the Risk 
Characterization chapter, consistent with guidance. 

This section will be removed from the text. Acceptable. 

122 
Pages 7-6 to 
7-7;  

Section 7.2.1 

The language describing the RME individual should be revised to 
include a description of the RME individual and how it is evaluated. 
As described in the Standard Default Exposure Assumption 
guidance, the goal of RME is to combine upper-bound and mid-
range exposure factors in the exposure equation so that the result 
represents an exposure scenario that is both protective and 
reasonable, not the worst possible case since it includes a mix of 
high end and average exposures.  The current text suggests this is 
a “worst case” scenario and requires revision. 

The discussion at the top of page 7-7 requires further clarification 
based on the combination of average and high end exposure 
assumptions that are used in the evaluation of the RME individual. 
The text also needs to clarify that the decision is based on the RME 
individual and not the CTE individual. 

The text should also state that many of the values are standard 
default exposure factors that are used at Superfund sites across the 
country. 

The text will be revised to further describe the RME 
individual and how it is evaluated under Superfund.  

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 

123 Pages 7-7, 
Section 7.2.1 

A sentence should be added to the last paragraph of this section 
stating that the exposure factors were updated to reflect the 
Superfund Standard Default Exposure Factors published in 2014. 
As was noted previously, the entire risk assessment should be 
updated using the new EPA guidance values, except for exposure 
duration. 

The text will be revised to note that the BHHRA has 
been updated to reflect the latest exposure factors. 

Acceptable. 

124 

Page 7-8, 
Section 
7.2.1.2, 
Introduction 

Along with those factors mentioned in 3rd sentence of this 
paragraph, the text should also state urban populations often have 
less opportunity to travel to more desirable locations for recreation. 

This change should also be addressed on Page 7-10, Section 
7.2.1.3. 

The text will be revised to include ability to travel as a 
factor affecting site visitation decisions. 

Acceptable. 
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125 

Page 7-8, 
Section 

7.2.1.2, 
Sediment 
Ingestion 
Rates 

The text should acknowledge that these issues were considered in 
the externally peer-reviewed updated 2011 Exposure Factors 
Handbook, but this update still recommends use of the same values 
that were recommended previously. 

In the last sentence of this section, the word “likely” should be 
changed to “may.” The text does not address the characteristics of 
sediment that may result in material spending more time on the skin 
and being more available for ingestion. 

The units in this section should be mg/day and not g/day. 

The text will be revised to note that the issues were 
considered in the 2011 EFH, which is cited in the first 
sentence under Sediment Ingestion Rate. 

 

The last sentence will be revised as requested. 

 

The units will be corrected to mg/day. 

Acceptable. 

126 

Page 7-9, 
Section 

7.2.1.2, 
Surface Water 
Exposure 
Assumptions 

While the urban setting is a given, the other reasons listed here for 
limited swimming may be present currently, but could change in the 
foreseeable future as towns along the river improve their 
waterfronts. The conclusion here may be appropriate for current 
exposures but not for future exposures. Suggest ending the 
paragraph with: 

“…lead to overestimates of current exposure to LPRSA sediment 
and surface water via swimming. They do, however, provide a 
conservative estimate of risk from swimming exposures for areas 
with fewer visible deterrents and more access points.” 

It should be noted that even with the conservative exposure 
assumptions for swimming, estimated risks from surface water 
contact did not exceed  risk targets. It should also be noted that 
risks to swimmers from exposure to sediment equal those to waders 
(the same exposure assumptions were used for both receptors). 

The text will be revised as requested, including that 
estimated risks posed by swimming did not exceed 
the NCP risk range  and that hazards did not exceed 
the goal of protection of an HI=1 even using 
conservative exposure assumptions. 

Acceptable. 

127 

Section 
7.2.1.3, 
Pages 7-10 to 
7-13, Fish and 
Crab 
Consumption 
Exposures 

a. EPA provided details regarding the selection of the fish 
consumption surveys for the Lower Passaic River. The text 
needs to clarify that the Burger survey was for the Newark Bay 
Complex and not Newark Bay alone. The text also needs to 
acknowledge that EPA has determined it cannot rely on the 
results and conclusions of the TSI creel-angler survey, as noted 
in letters to the editor submitted by EPA and NJDEP. 

b. The text needs to provide a more even presentation of 
information, consistent with the results of the Dispute Resolution. 
Key points to emphasize include: the Ingestion Rates (IRs) 
developed for use for the LPRSA are comparable to those 

a. The text will clarify that the Burger survey was 
for the Newark Bay Complex, with the note that it 
did not include locations on the LPR. The BHHRA 
document (Section 4.3.6.1) already states the 
Region 2 has determined it cannot use the TSI 
site-specific survey.   

b. A table comparing the LPRSA fish ingestion 
rates to recreational angler rates used in other 
Region 2 HHRAs will be added to the text to 
provide perspective on the LPRSA rates.  The IRB 

a. to d. Acceptable. 

e. EPA maintains that these comparisons are not 
valid or helpful to the reader and should be 
removed. 
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developed for other sites within Region 2; the Burger and 
Connolly studies were reviewed through institutional review 
boards, which is not the case with the other surveys mentioned; 
and based on the differences in populations the risks may be 
underestimated. 

c. The text provides information on the CPG survey, which was not 
overseen by EPA. Lacking complete information (e.g., metadata), 
EPA has not been able to evaluate or understand the method by 
which the CPG converted the results of the CAS to a fish 
consumption rate. Therefore, reliance on the results of this 
survey is premature. 

d. The text regarding the U. S. Department of Agriculture (USDA) 
Continuing Survey of Food Intakes by Individuals is not an 
appropriate comparison since it represents a national market-
basket survey. 

e. On Page 7-13, the text refers to alternate fish ingestion rates. 
The ingestion rate of 17.5 grams/day was derived for water 
quality protective criteria to protect the general public, including 
both consumers and non-consumers. For purposes of this risk 
assessment we are focused on exposures to consumers only 
and therefore this is not a valid comparison.  The fish ingestion 
rate of 7.5 mentioned in relation to the Lower Duwamish 
Waterway is based on the consumption of pelagic fish. The study 
includes a number of other ingestion rates for species where the 
total fish ingestion rate is higher, including an IR of 97.5 
gram/day for members of the Tualip Tribe. 
Discussion of both these ingestion rates should be removed from 
the document since they do not represent an RME individual. 

review of the surveys selected by Region 2 will be 
noted.  The text already notes that the impact of 
differences in populations is uncertain, and it is 
speculative to state that consumption risks may 
be underestimated. 

c. The text will be revised to note that the findings 
of the CPG’s CAS have not been confirmed by 
Region 2.  As previously noted, the results of the 
CPG’s CAS and the basis of the site-specific 
consumption rate were provided to Region 2 as 
part of the CPG’s comments on the revised FFS. 

d. The discussion of the rate based on the USDA 
CSFII will be removed. 

e. The 17.5 g/day rate used in setting water 
quality criteria was updated by EPA to 22 g/day in 
2014 based on more recent NHANES data, 
Calculation of the rate assumes that all 
respondents are consumers of fish/shellfish, at 
least occasionally (USEPA 2014). The rate 
represents the upper-bound (90th percentile) on 
consumption of all sources (including self-caught, 
storebought, restaurant, gift) of freshwater and 
estuarine fish and shellfish by the general 
population.  It serves as a conservative point of 
comparison for the LPRSA RME angler in that it 
includes both fresh and estuarine fish and 
shellfish from all sources.  The 17.5 g/day rate 
was included in Region 2’s 2012 Fish Ingestion 
Tech Memo as one of several available 
consumption rates. The CPG maintains the rate is 
a relevant point of comparison for an uncertainty 
evaluation.  The 7.5 g/day rate was presented in 
the LDW BHHRA to provide the public with 
information on risk associated with consuming 
one-meal-per-month. The 7.5 g/day also coincides 
with the rate of benthic fish consumption reported 
for the Tulalip tribe; a rate of 8.1 g/day for pelagic 
fish was reported, for a total of 15.6 g/day of fish 
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for the Tulalip tribal adult angler (Windward 2007). 
The remainder of the 97.5 g/day total seafood 
consumption rate identified in Region 2’s 
comment consists of shellfish (crab, clams and 
mussels).  Again, the CPG maintains that 
presentation of the alternative one-meal-per-
month rate in the uncertainty evaluation of the 
BHHRA is appropriate and provides useful 
information to the public and risk managers.  

128 
Section 
7.2.1.3, Page  
7-13 

There is a typo in the footnotes; there are two “b”s and no “c”. 
The second “b” will be revised to “c”. Acceptable. 

129 

Page 7-14, 
Section 
7.2.1.3, 
Fraction 
Ingested for 
Fish 

a. The title for this section should be changed to “Fraction from 
Source for Fish Ingestion”. 

b. Please add the following text after the first sentence: “Given the 
17- mile extent of the LPRSA and the variety of fish species it 
can support, a sizeable recreational angler population is 
considered likely to catch a substantial fraction of their fish from 
the LPRSA. In addition, it is expected that a portion of the 
population do not have the means to easily travel far from the 
LPRSA. However….” 

c. The third sentence in this section should start “The consumers of 
LPRSA fish who do travel out of the area….” 

d. Please change the final sentence to read “…likely overestimates 
risk from fish consumption for those of the LPRSA anglers who 
catch and consume fish from outside the LPRSA.” 

a. For consistency with the definition presented 
in Section 4.3.6.2, CPG suggests revising the 
title to “Fraction Ingested from Contaminated 
Source”, which is consistent with RAGS Part 
A (USEPA, 1989b). 

b. The CPG disagrees that the size of the 
LPRSA or variety of fish species available are 
appropriate or sufficient factors for suggesting 
that “a sizeable recreational angler population 
is considered likely to catch a substantial 
fraction of their fish from the LPRSA.”  This 
statement by the Region is highly speculative, 
lacks any documented foundation, and is not 
supported by the CPG’s CAS. Further, based 
on the CPG’s fish community surveys, the 
relative abundance of some species, including 
largemouth and smallmouth bass and 
northern pike, is likely insufficient to sustain 
multiple anglers consuming these species at 
RME rates.  The following text after the first 
sentence will be added: “Given the 17-mile 
extent of the LPRSA, the fishery it supports, 
and the proximity of anglers who may not 
have the means to travel far, it is possible that 
some anglers catch a substantial fraction of 

Acceptable.   
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their fish from the LPRSA.  However,” 

c. The third sentence will be revised as 
requested. 

d. The final sentence will be revised as 
requested.   

130 

Page 7-14, 
Section 
7.2.1.3, 
Fraction 
Ingested for 
Crab 

The title for this section should be changed to “Fraction from Source 
for Crab Ingestion.” Please remove the text and table starting with 
“An example of the effect of changing FI…” The new final sentence 
should read “Based on the available information, it is likely that the 
assumption that 100% of the crab consumed comes from the 
LPRSA may overestimate risk for anglers who catch and consume 
crabs from outside the LPRSA.” 

 

From EPA’s Additional Responses to CPG Concerns (July 15):  

Comment 130 (raised by CPG during 6/24/2015 technical call) 

The CPG questions why it can’t include the table and related text 
in this section, to give the reader some idea of how reducing the 
amount of fish they eat from the LPRSA will affect risk. We 
discussed that, if retained, the text and table need to clearly state 
that this is just an example and is not based on actual data, and 
that the purpose of the risk assessment is to estimate risks posed 
to people consuming all of their fish from the site. EPA agreed to 
discuss this more internally. 

One additional issue which was not raised during the 6/24/2015 
technical call is that the calculations in the table are based on the 
assumption that fish from other areas has no contamination. EPA 
continues to take the position that this table is unnecessary and 
inappropriate for inclusion in the baseline risk assessment. 

For consistency with Section 4.3.6.2, CPG suggests 
revising the title to “Fraction Ingested from 
Contaminated Source”, which is consistent with 
RAGS Part A (USEPA, 1989b). 

As discussed in the June 24, 2015 call with Region 2, 
the text will be clear that the evaluation of alternative 
FI values is an example to illustrate the impact on 
risk.  The term “more realistic” will be replaced with 
“alternative”.  In response to the additional concern 
regarding comment 130 raised in Region 2’s July 15 
letter, the table clearly states in the header column 
that the fraction of crab diet relates to the LPRSA, not 
crab from outside of the Study Area.  

 

CPG Response to EPA Additional Information on 
Comment 130 

As discussed during the 6/24/2015 call, the text 
already states that the table presents an example 
of the effect of changing FI on crab consumption 
risk for the LPRSA. However, the text will be 
reviewed and revised, if necessary, to make clear 
that the alternate FI values presented in the table 
are examples (see response to comment 130). 

Regarding EPA’s additional issue not raised during 
the 6/24/15 call, CPG disagrees that the assumption 
of whether fish or crab from other areas have 
contamination has any bearing on the calculation of 
baseline risk for the LPRSA.  Further, this comment is 
inconsistent with Region 2’s request to change the 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 
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title of the section to “Fraction from Source for Crab 
Ingestion” (Comment 130), which indicates that the 
parameter applies to consumption of crab from the 
LPRSA.  This comment is also inconsistent with 
Region 2’s request to remove the section of the report 
(Section 6.5.3) that identifies other sources of 
background risk, such as chemicals in the diet from 
market-basket foodstuffs (Comment 114). The CPG 
stands by its original position on this matter and will 
not remove this text from the revised BHHRA. 

131 
Page 7-15, 
Section 7.2.1.3 
Cooking Loss 

The first paragraph of this section on this page states that it is 
“unrealistic” to assume that there is never any cooking loss. The 
language should be revised to state that it is “very conservative” to 
make this assumption. 

Further, the second to last sentence of this paragraph “more 
average values” are used in the CTE scenario, not more realistic. 

The text will be revised as requested. 

 

The term more realistic will be struck. 

Acceptable. 

132 

Page 7-17, 
Section 
7.2.1.3, 
Cooking Loss 

Second sentence of the first full paragraph on this page: add the 
phrase “for the CTE scenario” to the end of this sentence. 

The text will be revised as requested. Acceptable. 

133 

Page 7-17, 
7.2.1.3, Angler 
Body Weight 
and Exposure 
Duration 

This section should be removed. 

This section will be removed as the updated EPA 
default adult body weight of 80 kg will be used in the 
risk calculations. 

Acceptable. 

134 
Pages 7-17 to 
7-18, Section 
7.2.1.4 

The introductory text requires editing to highlight the most important 
points regarding the fish/crab consumption. The current text 
includes a lot of speculation regarding the amounts of fish 
consumed, non-resident fish species and consumption of both fish 
and crabs. It is recommended that the text highlight the most 
important aspects of the analysis i.e., risks are above the risk 
range; even considering consumption of individual fish species the 
analysis results in cancer risks exceeding the NCP risk range and 
non-cancer health hazards that exceed the goal of protection of an 

The CPG disagrees that the text includes speculation 
about types or amounts of fish consumed.  Per 
response to comment 4, the text will be revised to 
present the mixed diet without carp.   

The text will also be revised to note that regardless of 
the mixed diet, the risk targets will be exceeded for 
the RME scenario and CTE non-cancer, and within 
the NCP risk range for CTE cancer.   

Acceptable. 
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HQ = 1. 

While discussing the uncertainty of estimating a mixed fish diet, the 
point should also be made that whatever mixed diet of LPRSA fish 
is consumed, the NCP risk range and the non-cancer health hazard 
goal of protection will be exceeded for the RME scenario. For the 
CTE scenario, cancer risks will be within or exceed the NCP risk 
range and the goal of protection for non- cancer health hazards will 
be exceeded for any mixed fish diet. 

135 Page 7-18, 
Section 7.2.1.4 

Footnote 46 should either be removed or revised, as per Comment 
42. 

Footnote 46 will be removed. Acceptable. 

136 

Page 7-18, 
Section 
7.2.1.4, Fish 
Tissue Type 
Consumed 

The last sentence of this section should be revised to state that fish 
consumption risks “may be several times higher than the fillet-based 
risks….” Even if the risk is doubled, that is significant. 

The text will be revised as requested. Acceptable. 

137 

Page 7-19. 
Section 
7.2.1.5.  
Consumption 
of Other Biota 

Please remove the second paragraph of this section.  Instead, state 
that there is anecdotal evidence that turtles are being occasionally 
caught and potentially consumed, but it is unlikely that site risks 
have been underestimated by not quantitatively evaluating 
consumption of LPRSA biota other than fish and crab since the 
frequency of consumption of turtles is likely less than for fish and 
crab. 

The second paragraph of Section 7.2.1.5 will be 
revised as requested. 

 

Acceptable. 

138 

Page 7-19. 
Section 7.2.2. 
Estimate of 
Exposure 
Point 
Concentration
s 

The last three sentences of the paragraph from Pages 7-19 to 7-20 
should be deleted. The statements are inaccurate and contradict 
language included earlier in the same paragraph. Note that we 
agree that the dataset is robust, but that does not mean that a 
simple arithmetic average should be used in place of the 95% UCL 
identified in EPA’s guidance. 

This text gets, in part, to the fact that Region 2 
directed the CPG to analyze many of the largest fish 
for tissue chemistry, resulting in a tissue dataset that 
is biased high relative to the LPRSA fish population as 
a whole or the catch and keep habits of LPRSA 
anglers.  The use of a 95% UCL on large fish further 
leads to a very conservative EPC for estimating long-
term exposure.   

The last three sentences of the paragraph will be  
revised as follows: 

“As previously discussed in Section 7.1, the data sets 
used in the BHHRA are robust and generally biased 

The proposed language is acceptable, with the 
following modifications: 

“As previously discussed in Section 7.1, the data sets 
used in the BHHRA are robust and it is unlikely that 
the use of the 95% UCL (or maximum) 
underestimates actual average exposure 
concentrations.” 
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high, such that it is unlikely that the use of the 95% 
UCL (or maximum) underestimates actual exposure 
concentrations.”   

139 Page 7-20, 
Section7.2.2 

A sensitivity analysis was performed to compare UCLs calculated 
using both ProUCL versions for several COPCs and media. While 
differences were often minimal, there was one instance 
(benzo[a]pyrene in blue crab) where the UCL calculated using 
Version 5.0.00 was 80% greater than the UCL calculated using 
Version 4.1.01. In light of this example, the conclusion that “the use 
of Version 4.1.01 UCLs in this BHHRA does not significantly over or 
underestimate potential risks” is not adequately supported. What 
feature of the benzo(a)pyrene data set caused the UCLs to differ so 
significantly? What other data sets evaluated using Version 4.1.01 
have that feature and may have therefore been underestimated by 
up to 80%? 

The text should also describe how the non-detects were addressed 
in the calculations and the potential uncertainty in this approach. 

The CPG disagrees that one instance of significant 
difference out of the 21 instances with little to no 
difference is sufficient basis to undermine the 
conclusion that the use of Version 4.1.01 of ProUCL 
does not significantly over or underestimate potential 
risks.  It is unclear what feature of the dataset caused 
the UCLs to differ, however, it may be related to 
frequency of detection (~40%) and the range of 
detects and detection limits. The BaP crab tissue 
dataset and ProUCL outputs will be evaluated; if a 
feature is identified, other tissue datasets with this 
feature will be evaluated to determine whether the 
UCLs may be underestimated. Results will be 
summarized in this section of the uncertainty 
evaluation.  

The text will be revised to include a discussion of how 
non-detects are handled by ProUCL and potential 
uncertainty. 

Last, as agreed in the June 15, 2015 call with Region 
2, version 5.0 of ProUCL will be used to calculate any 
new UCLs. 

Acceptable. 

140 

Page 7-20 to 
7-22, Section 
7.2.2.1 
Uncertainty in 
Surface Water 
EPCs. 

The language in this section will need to be updated to reflect 
inclusion of all of the previously unvalidated surface water data in 
the next version of the document. When doing so, please keep in 
mind that it is important to place the information about uncertainty in 
context.  Specifically, the site-wide cancer risks and hazards due to 
exposures to surface water were within the NCP risk range and 
below the goal of protection of an HI = 1. . 

The text will be revised accordingly, including 
reference to surface water direct contact risks that are 
within or below EPA’s risk targets.  

Acceptable. 

141 
Page 7-22. 
Section 
7.2.2.2, 
Uncertainty in 

The evaluation needs to be expanded to include the additional data 
collected in 2013. This section will need to further expand the 
discussion regarding the overall impacts of this evaluation on the 
calculated cancer risks and non-cancer health hazards. 

The text will be revised accordingly, including 
reference to sediment direct contact risks that are 
within or below EPA’s risk targets. 

Acceptable. 
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Sediment 
EPCs. 

142 

Page 7-25, 
Section 
7.2.2.5, 
Assumption of 
No 
Degradation 

It is not appropriate to discuss this topic in the BHHRA. The 
concerns raised here will be addressed in much greater detail 
elsewhere as part of the RI/FS process. Please remove this 
section. 

 

From EPA’s Additional Responses to CPG Concerns (July 15):  

Comment 142 (raised by CPG during 6/24/2015 technical call) 

This issue goes beyond just including uncertainty about 
potential degradation of some COPCs, and relates to our 
response to Comment 44. The LPRSA is a dynamic system. 
Concentrations in the accessible sediment may increase or 
decrease over time. Some chemicals may degrade over time, 
or they may transform to forms with higher or lower toxicity. 
Sediment with high concentrations of COPCs may become 
buried due to deposition, or may become exposed due to 
erosion. There is uncertainty related to these issues, but the 
overall directionality of that uncertainty is unknown. 

If the CPG wants to include this type of information in the 
uncertainty section, then the discussion must be balanced. If 
retained, we suggest renaming this section “Assumption of Static 
Conditions” and making clear that the risk assessment may over or 
underestimate risk due to the dynamic nature of the river, or it may 
overestimate risks in one area or due to one contaminant, but 
underestimate them in another situation, at any given point in time. 

The CPG disagrees that it is inappropriate to note in 
a baseline risk assessment, and specifically, a 
discussion on uncertainty in exposure point 
concentrations, that environmental degradation has 
not been factored into the exposure concentrations 
used to calculate long-term risk/hazard.  Section 6.5 
of RAGS Part A identifies a number of factors that 
affect exposure concentrations, including fate 
processes such as biodegradation and photolysis 
(USEPA 1989b). It is appropriate to note the 
conservative assumption of no change in 
concentration over many years of exposure.   

The CPG does not agree to remove this section.  
However, CPG will replace the last sentence of the 
section with a statement that refers to the reader to 
the RI for more information. 

 

CPG Response to EPA Additional Information on 
Comment 142 

The additional information provided by Region 2 in 
response to CPG’s question goes beyond presenting 
a brief and simple discussion of environmental 
degradation processes that can impact long-term 
exposure point concentrations to discussing the 
complexity and uncertainty in the LPRSA system and 
sediment transport processes.  The additional 
information requested goes beyond the scope of the 
BHHRA and is addressed in the RI.  The CPG will 
replace the last sentence of the section with a 
statement that refers the reader to the RI for more 
information (see response to comment 142). 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 

143 Pages 7-27 to 
7-28, Section 

For TCDD-TEQ, this section notes that the dermal absorption 
fraction (DAF) decreases when the fraction organic carbon (foc) 

a. Agreed.  This is what the section says.  a. While the section says this in part, the final 
sentence before the table implies that it is appropriate 
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7.2.3.1 content of the sediment increases. We continue to support use of a 
DAF 0.03 for TCDD-TEQ, for the following reasons: 

a. The average foc of sediment contacted over time (either the 
arithmetic mean or, better yet, the 95% UCL of the arithmetic 
mean) should be used to determine the appropriate DAF. This 
section notes that the average foc is 4.6%, which would support 
use of a DAF of 0.03 for TCDD-TEQ. 

b. The samples listed in this section do not appear to be on Figure 
3-1 of the report that shows accessible sediment sample 
locations. These foc data were in fact collected from deeper 
parts of the river, and areas outside the “accessible sediment” 
zone evaluated in the BHHRA. As such they are not relevant to 
exposures estimated in this report. The average foc should be 
calculated from data collected within the exposure area. 

b. These samples simply provide bounds on foc 
within the sediment overall.  However, the 
text will be revised to list foc for samples of 
accessible sediment.  

to look at exposures on a location-specific basis. The 
sentence states: “Therefore, while a DAF of 0.03 is 
appropriate sitewide, potential dermal risks from 
exposure to accessible sediment may be 
overestimated by a factor of 30 in some locations…”  
However, if risks were estimated on such a location-
specific basis, then the exposure point concentration 
of the COPCs should also be similarly location-
specific. Where the foc is high, the concentration of 
TCDD-TEQ is also likely to be high (rather than close 
to the mean [UCL] concentration). Thus, dermal risks 
in areas of high foc would not be overestimated by a 
factor of 30. The phrase “by a factor of 30” should be 
removed from this sentence. 

b. Acceptable. 

144 Page 7-28, 
Section 7.2.3.1 

EPA evaluated the Mayes study as part of the Housatonic Risk 
Assessment. The following summarizes EPA’s concerns regarding 
this study: 

EPA’s Superfund Dermal Workgroup (EPA, 2001) reviewed the 
data submitted by Mayes in the HHRA and concludes that two 
protocol design features preclude the use of this study as the 
basis for a dermal absorption factor to be used in the 
Housatonic HHRA (Vol. I, p. 2-21; Vol. IIIA, p. 4-26). The first 
feature was that the monkeys were not restrained during the 
exposure period, as they were in the Wester et al. (1993) study, 
prompting concern that the lack of restraint could result in loss 
of soil contact with the skin at the test area and thus lead to a 
lower than expected applied dose. The second feature was that 
the study did not control for “monolayer” conditions. This 
concern is based on the theory that dermal absorption of PCBs 
comes only from the soil monolayer in immediate direct contact 
with the skin, and that by using a smaller particle size and the 
same application rate used by Wester et al. (1993), there was a 
five-fold excess of soil over that monolayer. 

According to EPA, correction for that “overloading” would result 
in an estimated dermal absorption rate of 20 percent for the 
monolayer, which is higher than EPA’s 14 percent 

The text will be revised to note EPA’s concerns 
regarding the Mayes study.  It will also be noted that 
humans with dermal exposure (1) also are not 
restrained throughout their exposure period (which 
could result in loss of soil contact with the skin) and 
(2) may be exposed to soil of various particle sizes.   

The proposed revision is noted. EPA does not think 
the two additional notes mentioned by the CPG are 
necessary, but the revised document will be reviewed 
to confirm that EPA’s concern has been adequately 
addressed.   
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recommendation. 

Either remove the text regarding this study from the report or revise 
the text to incorporate the above information, as appropriate. 

145 Page 7-29, 
Section 7.2.3.1 

It is recommended that the discussion regarding PAHs be removed 
from this discussion since dermal exposures to PAHs are not a 
significant risk driver. Moreover, the studies cited in the text were 
published prior to the issuance of USEPA 2004b (RAGS Part E) 
and, therefore, were presumably reviewed and considered in the 
preparation of this peer reviewed guidance. 

 

From EPA’s Additional Responses to CPG Concerns (July 15):  

Comments 145 and 146 (raised by CPG during 6/24/2015 technical 
call) 

These issues are very complicated, and including the amount of 
information in the report that the CPG did just touches at the 
surface. In addition, the studies that the report cites are one-
sided. For example, the Mayes study regarding dermal 
absorption, which was done for the Housatonic, shows that 
absorption could be significantly underestimated for PCBs. 

The agency has looked at these issues thoroughly and has not 
recommended adjustments to the numbers because of 
methodological issues with the study. If retained, the discussion 
must be expanded to include studies that show different findings. 
The results must be clearly caveated and also reference EPA’s 
review of the documents and its conclusions.  Conclusory 
statements, such as that made on Page 7-31 that absorption may 
be overestimated by 3 to 70%, cannot be made. 

The CPG agrees that dermal exposures to PAHs are 
not a significant risk driver at the LPRSA (direct 
contact risks are in the 10-5 range). The text was 
included to provide context and completeness (i.e. 
clarity and transparency) to the reader.  Since RAGS 
Part E does not provide a comprehensive list of all 
publications that were considered throughout the 
development process (which spans over a decade), it 
is not appropriate to make assumptions about what 
was considered during development of the guidance, 
especially in light of the fact that Magee et al. 1996 
incorporates information from two studies that are 
cited in RAGS E: Yang et al. 1989 and Wester et al. 
1990.   

The CPG does not agree that this discussion should 
be removed.  However, the discussion will be revised 
to reference more recent studies and by removing “by 
about a factor of 6.5” from the last sentence of the 
paragraph. 

 

CPG Response to EPA Additional Information on 
Comments 145 and 146 

The text will be revised to note EPA’s comments 
regarding the Mayes study.  The statement 
summarizing the range of 3 to 70% will be removed. 
See response to comments 144, 145 and 146.  
Furthermore, the CPG notes that in many instances 
the Region’s comments are “one-sided” and promote 
an extreme and unrealistic characterization of human 
health risk in the LPRSA well beyond what can be 
considered as a reasonable maximum exposure. 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. Please note 
that EPA disagrees with the CPG’s assertion that the 
Region’s comments are one-sided. 
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146 
Pages 7-29 to 
7-31 Section 
7.2.3.2 

The only chemical with an assigned oral bioavailability value is 
arsenic. The EPA Technical Review Workgroup for Metals and 
Asbestos Bioavailability Committee has not approved the use of 
other bioavailability values for other chemicals. EPA disagrees with 
providing new bioavailability values that have not been reviewed or 
adopted by the Workgroup Committee. 

It is recommended that the text simply indicate the potential for 
reduced bioavailability that cannot be quantified for the various 
chemicals identified as COPCs for the LPRSA. The table on Page 
7-31 should be removed since these values have not been 
reviewed or adopted by EPA or submitted to the Bioavailability 
Committee for review. 

The CPG disagrees with the Region’s contention that 
only values that have been reviewed or adopted by 
EPA or submitted to the Bioavailability Workgroup 
Committee can be presented in an uncertainty 
evaluation. While Workgroup review, technical/peer 
reviews, and the comment process are powerful tools 
in reaching broad and credible consensus about the 
current state of the science, it would seem common 
sense and technically sound to acknowledge the 
ongoing development of knowledge in the risk 
assessment process.  The process is not meant to be 
hobbled by out-of-date science for the decade or 
more that the guidance review/update cycle can take.  
It is within the discretion of the RPM or other risk 
manager to weigh new science and shifting weights of 
evidence in the process of risk management decision 
making.   

The text in Section 7.2.3.2 will be revised to remove 
statements quantifying the potential overestimation by 
the default assumptions used in the BHHRA; the 
discussion of specific studies and summary table will 
be retained.  

EPA continues to hold the position that the table 
should be removed. However, if the CPG insists on 
retaining the table, please add language to the report 
that the values have not been reviewed or adopted by 
the bioavailability workgroup.  

 

147 Page 7-31, 
Section 7.3 

In the introduction to this section, the text should provide references 
to EPA’s guidelines and guidance for the development of toxicity 
values. 

The text will be revised as requested. Acceptable. 

148 
Page 7-31 to 
7-32, Section 
7.3.1 

The text should note that the 2004 RfD/RfC guidance recommends 
not using values with uncertainty factors greater than 3,000 in the 
decision making process. The current text describes the use of an 
appendix value which is not intended for use beyond screening due 
to the levels of uncertainty i.e., Cancer Guidelines and 2004 
RfD/RfC guidance.. 

The text will be revised as requested. Acceptable. 

149 
Pages 7-32 – 
7-33, Section 
7.3.2.1 

a. The text should mention EPA’s process of public review and 
comment, external peer-review and response to comments in 
developing CSFs. 

b. For dioxin, the text should discuss the use of RSLs and that they 

a. The text will be revised as requested. 

b. The text will be revised to that the RSLs are 
screening values and that the value selected 
is one of a range of values.  The text already 

Acceptable. 
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are screening values. The value selected for use in this risk 
assessment is one of a range of values. The text should refer to 
Section 7.3.6.1, where this issue is discussed in more detail. 

c. The statements regarding PCBs carcinogenicity data requires 
further clarification. As described previously, the IRIS files 
indicate there is suggestive evidence of carcinogenicity and 
IARC recently classified PCBs as a known human carcinogen. 
The text should indicate EPA has classified PCBs as a probable 
human carcinogen based on animal data and suggestive 
evidence in humans. 

refers the reader to Section 7.3.6.1 for more 
information. 

c. The discussion of PCB carcinogenicity will be 
clarified as requested.  

150 Page 7-33, 
Section 7.3.2.2 

The last sentence of this section states that few changes have been 
made to existing CSFs. However, PCBs were updated in 1996 
(USEPA 1996) and included a bodyweight to the ¾ power 
extrapolation. This should be noted in the text. Also, in addition to 
the reference to USEPA 1992d, the 2005 cancer guidelines should 
be referenced as this approach is described on Page 1-13. 

The text will be revised as requested. Acceptable. 

151 
Pages 7-33 to 
7-35, Section 
7.3.2.3 

The text provides information from a number of other federal 
agencies and international agencies describing the dioxin toxicity 
values and their significance.  The re-evaluation of dioxin by EPA’s 
Office of Research and Development and the IRIS Program should 
be mentioned in the text. 

Here, and throughout the document, there is considerable 
discussion regarding the on-going dioxin reassessment. The 
following information should be added to this section to provide a 
more balanced discussion: highlight EPA’s guidance, and the 
development of CSFs and their uncertainty; acknowledge that EPA 
has a process for developing CSFs consistent with this guidance, 
and that further details for individual chemicals are provided in the 
IRIS chemical files, PPRTVs and other documents supporting the 
development of toxicity values used in this assessment; and note 
that the cancer risks may be under- or overestimated depending 
upon the database of information available for each individual 
chemical. 

In addition, the 2nd full paragraph on Page 7-34 should be deleted 
(“There is also support…”).  This information is still under review by 
EPA and, as the text notes, is not currently recognized by EPA as a 

The CPG notes for the Region’s benefit that EPA’s 
ongoing dioxin reassessment is mentioned in the last 
paragraph of Section 7.3.2.3.  

The text will be revised to further describe EPA’s 
guidance and process for developing CSFs. 

The CPG does not agree that the paragraph 
discussing a potential threshold mechanism of action 
for dioxin should be removed from the report.  Given 
the importance of dioxin at the LPRSA, it is 
appropriate to acknowledge relevant scientific debate 
on the underlying toxicology.  As discussed in the 
June 24, 2015 call, Region 2 will check with EPA’s 
ORD on the discussion.   

The initial feedback Region 2 received from EPA 
Headquarters on this issue does not support inclusion 
of this information. As such, we still think the 2nd full 
paragraph on Page 7-34 should be deleted. However, 
if the CPG prefers, we can continue discussions with 
HQs.  

Also, as the CPG notes in its response, dioxin is an 
important chemical at the LPRSA. This importance is 
a point that should be made clearly in the text of 
Sections 6.3 and 6.4. 

 

 



 

August 21, 2015 57 

No. Page No. EPA’s Specific Comments dated 6/5/2015 and 7/15/2015 CPG’s 8/21/2015 and 9/1/2015 Responses EPA’s 10/16/2015 Response 

potential effect.  
 

A BHHRA is not the place to discuss these issues. 

152 
Pages 7-35 to 
7-38, Section 
7.3.3 

The bulleted list from Pages 7-35 to 7-36 should be deleted. This 
information is provided in USEPA 2010d, which is referenced. In 
fact, much of the information in this section comes directly USEPA 
2010d and does not need to be recounted here. Please shorten and 
revise the section to concentrate on the relative percentage of risk 
from 2,3,7,8-TCDD, TCDD TEQ and PCB TEQ. 

As per General Comment 15, information regarding dioxin-like 
versus non- dioxin like PCBs can be added, including whether 
enhancement of dioxin-like PCBs was identified. 

 

See response to comment 15. 

The text should be revised as indicated in this 
comment. See also response to General Comment 
15. 

153 
Pages 7-39 to 
7-40, Sections 
7.3.5 and 7.3.6 

EPA has recently finalized several surrogate values. These values 
are provided in the documentation attached to these comments. 

As indicated previously, values with uncertainty factors greater than 
3,000 should be used for screening purposes only. In addition, 
appendix values from PPRTVs should only be used for screening 
as well. 

Comment noted. EPA assumes that in noting the comment, the 
surrogate values will be added to the report. 

154 
Pages 7-40 to 
7-44, Section 
7.3.6.1 

Please see Comment No. 86 and revise this section accordingly. In 
addition: 

It remains unclear why information on state application and use of 
the values listed in #44 are provided in this risk assessment. The 
bullets should be deleted. Further, this text presents information on 
state soil values, while the main decision is based on fish/crab 
consumption and the discussion of cleanup values is outside the 
goals of the BHHRA. 

The text regarding HEAST should acknowledge that the HEAST 
values were developed specifically for the Superfund Program. The 
statement regarding the review by other program offices is not 
appropriate.  Further the text should indicate this value was 
included in the 1996 Reassessment of PCB Cancer Toxicity. 

The discussion of EPA’s 2010 value should be removed since this 
document is a draft “Do Not Cite or Quote Value” for external peer 

As discussed in the June 24, 2015 call with Region 2, 
the bulleted list will be retained, and will be checked to 
ensure consistency with EPA’s RSL FAQ #44.  

The reference to EPA’s summary of state soil cleanup 
levels for dioxin presented in Table 7-3 will not be 
removed, as it relates to the range of dioxin CSF used 
across the U.S. and is consistent with RSL FAQ #44. 

The text regarding HEAST will be revised to 
acknowledge the values were developed for the 
Superfund and RCRA Programs (USEPA 1997b).  
The statement regarding review by other program 
office is from the Introduction (USEPA 1997b), and as 
such, is relevant to understanding consensus on 
toxicity values.  The text will be revised to note that 
the value for dioxin presented in HEAST is included in 

The proposed changes indicated in the response do 
not fully address EPA’s concerns with this section.  In 
addition, EPA reevaluated FAQ #44 and thinks the 
key studies should be focused on (i.e., EPA 1985, 
EPA 1997, CalEPA 2002). Please see EPA’s 
suggested replacement text for Section 7.3.6.1 
(attached). 
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review and has not yet been finalized and therefore should not be 
used in this assessment. 

The section should note that each of the toxicity values discussed 
yields risks above the NCP risk range and a non-cancer goal of 
protection of an HI = 1. 

the 1996 PCB Assessment. 

The discussion of EPA’s 2010 draft value for dioxin 
will be removed.  The text noting that EPA’s cancer 
reassessment is ongoing and referring the reader to 
EPA’s website presenting the Science Plan for 
Activities Related to Dioxin in the Environment will be 
retained. 

The paragraph discussing the basis for the CSF 
selected will be revised to note that the HEAST value 
of 150,000 (mg/kg-day)-1 is used at the direction of 
Region 2.  The last paragraph will be revised to note 
that regardless of the toxicity value used, 
consumption risks posed by dioxin exceed the NCP 
risk range. 

155 
Pages 7-45 to 
7-46, Section 
7.4.2 

The statement that most of the assumptions about exposure and 
toxicity are upper-bounds or maxima is flawed. The assumptions 
used in the risk assessment are in fact a mix of average and high-
end estimates. 

First, this section incorrectly represents the chemical concentrations 
used in this report as 95th percentiles. EPA guidance specifically 
cautions against confusing these terms. EPA’s Supplemental 
Guidance to RAGS: Calculating the Concentration Term (1992) 
states, “Although the 95 percent UCL of the mean provides a 
conservative estimate of the average (or mean) concentration, it 
should not be confused with a 95th percentile of site concentration 
data (as shown in Highlight 2).” The figure in Highlight 2 of this 
guidance that is mentioned clearly illustrates the concept. 

Second, the section does not acknowledge the several parameters 
that are from the mid-range of their distributions. In addition to the 
chemical concentrations, average or median values are used for 
skin surface area, sediment ingestion rate, adherence factors, body 
weight, and lifetime. The statistical example presented in the 
second paragraph assumes use of a soil ingestion rate that 
exceeds 95 percent of the population. The 95th percentile value of 
soil ingestion is close to 200 mg/day (EPA’s Exposure Factors 
Handbook, 2011); the RME values for sediment ingestion used in 

The text will be revised to clarify that the 95% UCL is 
not the same as the 95th percentile. 

The example presented in the text is provided as an 
example of the quantitative impact of combining 
multiple high end assumptions.   

The section will be revised to provide examples of 
average exposure assumptions used in the risk 
calculations; however, it will also be noted that the 
assessment for fish and crab consumption relied on 
multiple high end assumptions, including consumption 
rate, fraction ingested of 100%, no cooking loss, and 
exposure duration. 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 
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this report ranged from 50 to 100 mg/day for adults and children, 
respectively. 

Third, the summary statement at the beginning of the fourth 
paragraph on page 7-46 is incorrect. The risk assessment approach 
used here did not employ upper 95% bounds or maxima for most 
RME assumptions. 

This section should either be removed or significantly revised to 
reflect these comments. 

156 
Pages 7-46 to 
7-48, Section 
7.4.3 

This introduction to this section mentions toxicological sensitivity 
(i.e., some people are more sensitive to chemicals than other 
people), but the substantive discussion focuses on two populations 
that are or may be exposed under atypical conditions: 
homeless/transient people and residents. Transients and residents 
are not as groups more sensitive to chemicals; they would just face 
potentially higher exposures. This discussion should elaborate on 
which populations are deemed to be more sensitive to chemicals 
and explain the basis for that conclusion. 

The text in Section 7.4.3 will be revised to elaborate 
on sensitive populations.  The discussion of homeless 
and residents will be moved to a new Section 7.4.4, 
Risks to Other Populations.   

Acceptable. 

157 Page 7-47, 
Section 7.4.3 

The discussion of the Homeless/Transients is speculative. At a 
minimum, the 3rd and 4th sentences of the second paragraph of this 
section should be deleted (“For example, assuming the 
transient…”). 

For the residential discussion, the examples provided do not 
represent a residential exposure period of 350 days/years which 
would be required to evaluate these risks. 

Because of challenges in gaining information on the 
exposure patterns of homeless/transients, the CPG 
and EPA agreed to address this receptor group 
qualitatively, as described in the RARC.  The 
discussion in the text presents a qualitative 
assessment of potential homeless exposures based 
on anecdotal and observational data, acknowledging 
there is uncertainty in the characterization. The text 
will be revised to remove the third and fourth 
sentences of the second paragraph. 

The CPG does not agree that residents contact river 
sediment and surface water adjacent to their home on 
a daily basis, due to meteorological limitations as well 
as the condition of the river itself.  The example 
presented in the text assumes a resident may contact 
river sediment and surface water up to five times 
more frequently than the wader receptor (i.e., up to 65 
days/year for the child and adult and 200 days/year 
for the adolescent).  The CPG believes this 

To clarify our initial comment, the evaluations of 
recreational use areas conducted by EPA are not 
directly transferable to a full residential scenario. 
Therefore, the results should not be used here to 
draw conclusions about a full residential scenario. 
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represents a very conservative exposure frequency 
for residents who may contact sediment and surface 
water in the LPRSA adjacent to their home.   

For the discussion of river sediment that may deposit 
onto backyards following flood events, the text will be 
revised to discuss what potential risks would be under 
a residential exposure period of 350 days/year.  

158 
Page 7-48 to 
7-49, Section 
7.4.4 

This section will need to be updated to reflect other comments 
provided herein. 

The section will be updated in accordance with the 
CPG’s responses to other related comments.  The 
section will be renumbered 7.4.5. 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 

159 
Page 7-49, 
Section 

7.5 

This section overstates the degree of conservatism in the risk 
assessment. As noted previously, assumptions regarding media 
concentrations are representative of the mean, not “statistical 
upper-bounds.”  Assumptions regarding exposures are a mix of 
average values with values that are around the 90th or 95th 
percentile, not “generally representative of statistical upper-bounds.” 
The result of combining this mix of assumptions is that the final 
estimate of potential exposure and/or potential risk is conservative, 
indeed toward the high end of the distribution of potential risks – as 
intended for the RME. But the estimated risks are not expected to lie 
above the distribution of potential risks to people who may be 
exposed to the LPRSA under current and future conditions. 

EPA recommends that the first two sentences of this section be 
retained and the rest deleted. Note that the last sentence of this 
section should be deleted as it is inappropriate here. 

The CPG disagrees with the Region’s contention that 
the degree of conservatism in the risk assessment is 
overstated.  The numerous conservative assumptions 
that were directed by the Region for use in the 
BHHRA, particularly for the fish and crab consumption 
pathway, have resulted in an overstatement of 
potential site risk.   

The summary paragraph will be revised to be 
consistent with other revisions in this section, and the 
last sentence of the paragraph will be removed.  

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed.  

160 
Pages 8-1to 8-
7,  
Section 8.0 

This entire section will need to be updated to reflect comments 
provided herein. 

Comment noted. Acceptable. 

161 Page 8-1, 
Section 8.0 

The last sentence of the introductory section should be modified as 
follows: The use of these assumptions results in a conservative 
(i.e., protective of the RME individual) assessment of human health 
risks for the LPRSA. 

The text will be revised as requested. Acceptable. 

162 Page 8-2, The discussion regarding background will need to be updated to The discussion regarding background will be revised The proposed revision is noted, and the revised 
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Section 8.1.1 reflect any changes that are made. to be consistent with revisions noted in the prior 
responses to comments. 

document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 

163 Page 8-2, 
Section 8.1.2 

Please delete the first paragraph of this section. It is not necessary 
to repeat here. 

The first paragraph will not be removed, as it provides 
important context on the site setting, however, it will 
be shortened and streamlined. 

Acceptable. 

164 Page 8-3, 
Section 8.1.2 

a. In the second full paragraph on the page, the second sentence 
should be revised to state, “The scenarios and exposure 
parameter assumptions are intended to capture exposures 
under both current and future site conditions.” 

b. Please remove Footnote 54.  It is not necessary here. 

a. The text will be revised as requested. 

b. Footnote 54 will be removed. 

Acceptable. 

165 
Pages 8-4 to 
8-5, 

Section 8.1.4 

In general, this section needs to be updated to reflect changes made 
earlier in the report. In addition: 

a. In the fourth sentence of the first paragraph on Page 8-4, the 
exceedances are principally driven by both TCDD-TEQ and 
PCBs, with lesser contributions from the other contaminants 
mentioned. The percentages of the risk contributed by these 
contaminants should be mentioned. The text will need to be 
revised to present this information. 

b. A table presenting the cancer risks and non-cancer health 
hazards that drive risk should be added to the section, with 
calculated risk values shown. The table and discussion should 
present values above the goals of protection of 10-6 and an HQ 
= 1 or an HI = 1 for the same target organ. 

c. The text regarding background will need to be updated to reflect 
revisions consistent with earlier sections of the report. 

The text will be revised to be consistent with revisions 
noted in prior responses to comments. 

a. The sentence will be revised to include the 
percentages of risk contribution by 
contaminant.  

b. A table presenting the risks/hazards driving 
risk will be added. 

c. The discussion regarding background will be 
revised to be consistent with revisions noted 
in the prior responses to comments. 

Acceptable. 

166 
Pages 8-5 to 
8-7, Section 8-
2 

a. Pg. 8-6: Change 170 crabs per year to “approximately 30 meals 
of 6 crabs per year.” 

b. Pg. 8-7: The second sentence of the last bullet on this page 
should be deleted. 

c. All discussion of background should be updated to reflect earlier 
comments provided herein. 

d. In the last paragraph of the section, the word “significantly” 

a. The text will be revised as requested. 

b.  The bullet will be revised as requested. 

c. The discussion of background will be revised 
to be consistent with revisions noted in the 
prior responses to comments. 

d. The text will be revised as requested. 

Acceptable. 
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should be removed from the 4th sentence, and the last 
sentence should be deleted. 

167 
Tables, 
Figures and 
Appendices 

All tables, figures and appendices will need to be updated to reflect 
comments provided herein. 

Comment noted. EPA assumes that in noting the comment, the tables, 
figures and appendices will be updated to reflect 
comments provided. 

168 Table 3-2 Please add the following acronyms to the footnote: COPC, FSP, 
LRC, and RI. 

The acronyms will be added. Acceptable. 

169 Table 3-3 

a. Page 1 of 8, to be consistent with Table 3-4, please separate 
phosphorus from the current “inorganic” group as a separate 
“phosphorus” group. 

b. Page 6 of 8, please add the CAS number (91-57-6) for 2- 
methylnaphthalene. 

The requested changes will be made. Acceptable. 

170 Table 3-4 Please add COPC acronyms to the footnote. The acronyms will be added. Acceptable. 

171 Table 3-8 

a. The qualifiers for minimum and maximum concentrations are 
showing multiple qualifiers for compounds listed under TPH and 
most of them are the same qualifier. For example, for 
tetracosane, n- the qualifier should be “J” instead of “J;J;;J;J”. 
Only one qualifier should be shown unless there are different 
qualifiers. 

b. The text for the location of maximum concentration for 
endosulfan II and Icosane were cut off. Please revise 
accordingly. 

c. Include qualifier “I” in footnote “(a)” 

a. This occurs when the minimum or maximum 
occur in sample/duplicate pair and both the 
sample and the duplicate have qualifiers.  
Where the qualifiers are the same, they will 
be updated to show only one qualifier. 

b. The table will be revised. 

c. The qualifier will be added to the footnote. 

Acceptable. 

172 Table 3-9 

a. As stated on Page 3-9 (footnote 18), only the high resolution 
data were used in developing exposure point concentrations. 
Thus, naphthalene should not be selected as a COPC in 
surface water since the maximum concentration does not 
exceed the screening level. Please revise the necessary text 
and subsequent affected tables. 

b. Please confirm the maximum concentration for low resolution 
naphthalene result (8.5 µg/L) since this value seems to be an 

a. Naphthalene will be removed as a COPC in 
surface water. 

b. The value has been confirmed and was not 
rejected during validation.  Based on our 
review, it does not appear to be a laboratory 
or other obvious error.  Since only the high 
resolution data are used in the screening 
and EPC derivation, the result in question 

Acceptable. 
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outlier. will not impact the BHHRA. 

173 Table 3-10 
Include summary statistics for arsenic, organic in Table 3-10 since 
the summary statistics for arsenic, organic is presented in Tables 4-
25, 4-26, and 4-27. 

The summary statistics for organic arsenic, which was 
calculated as the difference between the total arsenic 
and the inorganic arsenic concentrations by 
sample,will be added to Table 3-10 for crab tissue.  
Note that inorganic arsenic was not detected in the 
fish tissue samples, and therefore, organic and 
inorganic arsenic concentrations are not presented for 
fish. 

 

Acceptable. 

174 Table 3-11 

a. Cadmium, copper, mercury, hexachlorobenzene, and 
pentachlorophenol are not identified as surface water COPCs; 
hence, they should be included in this table since it includes all 
tissue COPCs that are not identified as surface water or 
sediment COPCs. 

b. Methyl mercury is not identified as surface water and sediment 
COPC; hence, it should be included in this table. 

a. The listed tissue COPCs will be added to 
Table 3-11. 

b. Methyl mercury does not need to be 
included, as it is represented by mercury.  

Acceptable. 

175 Table 3-12 

a. To be consistent, change “xd” to “x(d)” in the 
benzo(b)fluoranthene under blue crab – hepatopancreas only. 

b. As per RAGS Part A, Section 5.9.4, iron should be a COPC in 
surface water and sediment; thus, it should be included in this 
summary of COPC table. 

c. Total COPCs for surface sediment should be 32 (not including 
iron). Please revise accordingly. 

From EPA’s Additional Responses to CPG Concerns (July 15):  

Comment 175 (raised by CPG during 6/15/2015 technical call) 

EPA reviewed the iron data and found that, while concentrations 
are above screening values, the non- cancer health hazards 
posed by iron remain below an HI of 1. This should be noted in the 
report where iron is designated as an essential nutrient, but it can 
continue to be treated as an essential nutrient. 

a.  The revision will be made. 

b. The RARC plan specifically stated that iron 
would be considered an essential nutrient, 
with no mention of comparing to any 
screening level. Therefore, iron will not be 
included as a COPC. Per Region 2’s July 15 
letter, the text will be revised to note that iron 
exceeded its RSL but is considered an 
essential nutrient and therefore not included 
as a COPC. 

c. The total number of COPCs will be updated 
pending the update to the sediment dataset 
to include the SSP2 data.  Iron will not be 
added as a COPC per the Region’s July 15 
letter. 

 

Acceptable. 
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 CPG Response to EPA Additional Information on 
Comments 175 

The text will be revised to note that iron exceeded its 
screening value, but was not retained as a COPC 
because it is an essential nutrient, consistent with the 
Region 2-approved PFD. 

176 Table 4-1 

Inhalation of vapors from sediment and/or surface water is shown as 
evaluated quantitatively for angler, swimmer, wader, boater, and 
worker. However, as mentioned on Page 4-4 and Appendix D, 
inhalation pathway risks are negligible. Therefore, please add to the 
last sentence in the “Rationale for Selection or Exclusion of 
Exposure Pathway” stating “however, this pathway is not 
considered further in the BHHRA because the inhalation pathway 
risks are negligible” to all receptors. 

The requested change will be made. Acceptable. 

177 Table 4-3 Delete CF2 which is the conversion from hours to day for all 
scenarios since CF2 is not used in the intake calculation. 

CF2 will be deleted. Acceptable. 

178 Table 4-3 The intake equation for all dermal contact to surface water should be 
revised to dermally absorbed dose. 

The intake equation, which was provided on the 
RAGS Part D tables from Region 2, will be corrected. 

Acceptable. 

179 Table 4-4 On page 1 of 2, the row height for exposure frequency should be 
increased to show the rest of the rationale. 

The row height will be increased. Acceptable. 

180 Table 4-6 

a. A typographic error is noted for dermal-sediment contact value 
for aluminum. The “(a)” should be “(c)”. 

b. Add footnote “(c)” reference to the dermal-sediment contact 
value for antimony. 

c. The dermal-sediment contact values for DDD, DDE, aldrin, 
dieldrin, and heptachlor epoxide are not listed in RAGS Part E 
Exhibit 3-4 as noted in footnote “(c)”. Instead, these values are 
listed in the RSL table. Please revise the footnote accordingly. 

a. The footnote letter will be corrected. 

b. The footnote reference will be added. 

c. The dermal absorption factors for DDD, 
DDE, aldrin, dieldrin, and heptachlor epoxide 
are the default values for semivolatile 
organic compounds from  RAGS Part E 
Exhibit 3-4 (USEPA 2004).  As USEPA 
(2004) is the original source of the value, the 
CPG believes that RAGS E is the 
appropriate reference, and will revise the 
table accordingly. 

a. Acceptable.  

b. Acceptable. 

c. Acceptable to indicate USEPA (2004) as the 
source. Please add a footnote (or add to this 
footnote) for these chemicals that the values are 
based on the default for semi-volatile organic 
compounds. 
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181 Table 4-7 
a. Increase the row height for the footnote to show the full formula. 

b. Include the definitions of “b” and “c” used in equations A-6 
through A-8. 

The requested edits will be made. Acceptable. 

182 Table 4-8 

Please revise the following, and thoroughly review the entire table: 

a. UCL for cobalt should be 7.56 and not 8. 

b. The frequency of detection for dieldrin should be 140:142 
instead of 141:143. 

c. The statistics for benzo(a)pyrene could not be reproduced. On 
page 3-9 footnote, the high resolution data for PAHs were used 
in developing exposure point concentrations. Based on this, the 
maximum benzo(a)pyrene concentration will be 19 mg/kg. 
Please verify and confirm the correct data were used in the 
calculation. 

Note that values will change based on the inclusion of 
SSP2 data.  Responses below reflect the table prior to 
the SSP2 update. 

a.  Agreed.  The UCL should have been 7.56. 

b. The FOD of 141:143 is correct, based on a 
review of the data in Appendix A as well as 
the ProUCL output in Appendix F.  FOD will 
be updated to reflect inclusion of SSP2 data. 

c. The result for sample LPRH10A based on the 
low resolution method (SW8270C) is 19 
mg/kg. The result from the high resolution 
method (429M) for that sample is 8.1 mg/kg. 
The maximum result from the high resolution 
methods (429M and ID-0016) is 12 mg/kg in 
sample LPRH16A, as shown in Table 4-8. 

Acceptable. 

183 Table 4-13 

Please revise the following, and thoroughly review the entire table: 

a. The frequency of detection for copper should be 39:39 instead 
of 34:34.   

b. The frequency of detection for dieldrin should be 31:33 instead 
of 32:24. 

Note that values will change based on the inclusion of 
SSP2 data.  Responses below reflect the table prior to 
the SSP2 update. 

a. Agreed.  The frequency of detection for 
copper should be 39:39. 

b. The frequency of detection for dieldrin in the 
table, which reads 32:34, not 24 is correct. 

  

 

Acceptable.  

184 Table 4-16 

Please revise the following: 

a. The frequency of detection of naphthalene in Table 4-16 (38:60) 
does not match the frequency of detection in Table 3-9 (36:60). 

b. The maximum concentration of naphthalene in Table 4-16 (0.33 

Note that values will change based on the inclusion of 
additional surface water data.  Responses below 
reflect the table prior to the update. 

Per Comment 172, naphthalene will no longer be 

Acceptable. 
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µg/L) does not match the concentration in Table 3-9 (0.069 
µg/L). 

identified as a COPC.   

185 Tables 4-17 to 
4-27 

The frequency of detection and minimum and maximum 
concentrations of mercury in Tables 4-17 to 4-27 do not match the 
values in Table 3-10. Please make the necessary changes. 

Table 3-10 presents summary statistics for the 
laboratory reported total mercury and methyl mercury 
results.  The EPCs presented in Tables 4-17 to 4-27 
are for the calculated inorganic mercury 
concentrations (total mercury minus methyl mercury).  
Summary statistics for inorganic mercury will be 
added to Table 3-10.  

Acceptable. 

186 Table 4-17 Add subheading “SVOCs” to bis(2-ethylhexyl)phthalate. The subheading will be added. Acceptable. 

187 Table 4-24 

Revise the following and make necessary corrections: 

a. The minimum (0.03 J µg/L) and maximum (0.33 µg/L) 
concentrations of heptachlor epoxide in Table 4-24 does not 
match the concentration in Table 3-10 (0.0018 J µg/L and 
0.0024 µg/L, respectively). 

b. The selected EPC values for 4,4’-DDD and heptachlor epoxide 
should be maximum concentration and not mean concentration. 

a. The chromium summary statistics were 
inadvertently listed under heptachlor epoxide 
in Table 4-24 (white sucker EPCs).  The 
values of 0.0018 J mg/kg and 0.0024 mg/kg 
listed in Table 3-10 are correct and will be 
corrected in Table 4-24. Note that the risk 
calculations were conducted using the correct 
value of 0.0024 mg/kg. 

b. The table will be revised to present the 
maximum detected concentration for these 
COPCs (0.016 mg/kg for 4,4-DDD and 
0.0024 mgkg for heptachlor epoxide).   

Acceptable. 

188 Table 5-1 Similar to the Oral Cancer Slope Factor, the Chronic Oral Reference 
Dose for 2,3,7,8-TCDD should be used for dioxin-like PCBs. 

See response to comment 15. The table should be revised as indicated in this 
comment. See also response to General Comment 
15. 

189 Table 6-9 In the footnote, please change “10-6 to 10-4” to “10-4 to 10-6” The requested change will be made. Acceptable. 

190 Table 6-12 

Please change the following to be consistent with Table 6-2: 

a. the noncancer hazard to the sitewide CTE adult wader exposed 
to accessible surface sediment from 0.1 to 0.09 

b. the cumulative noncancer hazard to the sitewide CTE adult 
wader from 0.1 to 0.09 

The requested changes will be made. Acceptable. 
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c. the cumulative noncancer hazard to the sitewide CTE teen 
boater from 0.1 to 0.06 

191 Table 6-14 To revise the cumulative noncancer hazard to the sitewide CTE 
adolescent and adult angler from “1.0” to “1”. 

The requested change will be made. Acceptable. 

192 Tables 6-15 to 
6-20 

To fix the table header and footnote to show the 10-6, 10-5, and 10-4 
with the proper font superscript. 

The editorial change will be made. Acceptable. 

193 Figure 4-1 

Inhalation of volatiles in outdoor air volatized from surface water 
and/or exposed mudflat sediment is shown as complete exposure 
pathway (marked with solid circle) for angler, swimmer, wader, 
boater, and worker. However, as mentioned on Page 4-4 and 
Appendix D, inhalation pathway risks are negligible. Therefore, 
please add a footnote stating “this pathway is not considered further 
in the BHHRA because inhalation pathway risks are negligible for 
all potential receptors.” 

The footnote will be added. Acceptable. 

194 
Appendix G, 
Section 1.0, 
Page 1 

The first paragraph should refer the reader to the section in the main 
text where lead was identified as a COPC in various media, or 
repeat the basis for the decision here.  A brief explanation for why 
lead was not a COPC in fish tissue should be added. 

The requested edits will be made. Acceptable.  

195 
Appendix G, 
Section 1.0, 
Page 1 

The description of the lead assessment in the fourth paragraph 
needs revisions to indicate that the approach looks at a specific 
blood lead level and include more information of the lead models for 
adults and children.  For example, the document should indicate:  
The focus of the integrated exposure uptake biokinetic (IEUBK) 
model for lead in children is the prediction of blood lead 
concentrations in young children exposed to lead from several 
sources and by several routes. The model is a four-step process 
that mathematically and statistically links environmental lead 
exposure to blood lead concentrations for a population of children 
(0-84 months of age). Also, the text should clarify how the 
adolescent exposures were considered, i.e., which model was used 
for the adolescent. 

The text should also describe the goal for lead of 10 ug/dl. It should 
also mention that the CDC has updated their value to 5 ug/dl and 

It is unclear why in this case, Region 2 is requesting a 
reference to a value that EPA is currently evaluating, 
while comment 99 specifically requests that the CPG 
not reference a value (lifetime) pending review by 
EPA.  As stated previously, Region 2 should exercise 
consistency in making these comments.   

For consistency with response to comment 99, a 
footnote will be added to the text noting the EPA is 
currently evaluating updating the acceptable blood 
lead value to the updated CDC value of 5 ug/dl.  

Acceptable. 
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that EPA is currently evaluating the updated value. 

196 

Appendix G, 
Section 2.0, 
Page 2, 
Paragraph 2 

Fish should not be included in the second paragraph describing 
exposure areas to eliminate any confusion about the exposure 
media evaluated in this appendix. 

It is recommended that the presentation of the average lead 
concentration in the evaluated media be expanded to provide the 
minimum and maximum concentrations identified, to put the 
average concentrations in context. The average concentration for 
surface water should also be compared to the drinking water action 
level of 15 ug/l. 

The requested changes will be made. Acceptable. 

197 

Appendix G, 
Section 2.1, 
Page 2, 
Paragraph 2 

The text should not characterize the RME scenario as “worst-case,” 
nor label the CTE scenario as “more realistic”. The first sentence of 
the second paragraph should be revised: “In general, the RME 
scenario is a high-end estimate of potential exposure while the CTE 
scenario uses exposure factors that are more indicative of the 
average.” 

The requested changes will be made. Acceptable. 

198 
Appendix G, 
Section 3.2, 
Page 3 

Discussion of indoor air parameters should be eliminated since 
exposure to indoor air is not one of the pathways evaluated for the 
receptor scenarios considered in this lead assessment. 

The discussion will be removed. Acceptable. 

199 
Appendix G, 
Section 3.3, 
Page 3 

The age range of “6 months to 6 years of age” for dietary lead intake 
in the second sentence seems to not match the age range 
presented on the figures on pages 7 and 8 (i.e., 12 months to 84 
months). The age range in the text refers to source data for the 
Food and Drug Administration’s (FDA) average ingestion rates of 
lead in diet, and “6 years” does in fact include the months up to the 
7th birthday. The FDA’s default dietary lead intake is 0.0055 
mg/day for 6-11 month olds and 0.0058 for 1 year olds as 
summarized in the IEUBK Guidance Manual (EPA 1994), page 2-
31. Both of the values for these age groups round to the 0.006 
mg/day mentioned as the lower end of the range in Section 3.3. 

Thus the data in Section 3.3 and the figures on page 7 and 8 are 
actually consistent with each other. To avoid confusion, the text in 
Section 3.3 could be changed from “6 months to 6 years of age” to 
“from the first birthday to the day before the 7th birthday”. 

The suggested edit will be made. Acceptable. 
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200 
Appendix G, 
Section 3.3, 
Page 3 

The text in the third sentence should cite EPA 1994a as the basis 
for the assumed fractional uptake of lead. A reference for the crab 
ingestion rate of 7 g/day needs to be provided in the final sentence 
of this section. 

The references will be added. Acceptable. 

201 

Appendix G, 
Section 3.4, 
Page 3, 
Equation 1 

Using the formula in Equation 1 for time-weighted surface water 
concentrations, the drinking water lead concentrations for child 
swimmers and waders used in the IEUBK model cannot be 
confirmed based on the average surface water concentration of 4.9 
µg/L and exposure times and exposure frequencies in Table G-2. 
The text requires clarification to explain the values used. 

The drinking water concentrations will be corrected 
and a table will be included to present the 
calculations.  The revised drinking water 
concentration for the child swimmer is 0.04 ug/L and 
for the wader is 0.005 ug/L. 

Acceptable. 

202 

Appendix G, 
Section 4, 
Page 4, 
Equation 2 

The equations presented in this section are correct; however, Pbsed 
is not used in Equation 2 and should be removed from the list below 
Equation 2. 

Pbsed will be removed. Acceptable. 

203 Appendix G, 
Section 4.0 

The title for this section should include adolescents as well as 
adults. The text should also state that the adult lead model was 
applied to adolescents consistent with EPA guidance 
(http://www.epa.gov/superfund/lead/almfaq.htm#input). 

The requested edits will be made. Acceptable. 

204 
Appendix G, 
Section 6.0, 
page 8 

The discussion of the blood lead models should note uncertainties in 
applying the adult model to adolescent receptors 
(http://www.epa.gov/superfund/lead/almfaq.htm#input). 

The uncertainties will be noted. Acceptable. 

205 
Appendix G, 
Section 6.0, 
Pages 8 

The uncertainty section of the text should also indicate the new CDC 
value of 5 ug/dl that EPA is currently evaluating. 

The text will reference the CDC value.  However, it is 
unclear why in this case, Region 2 is requesting a 
reference to a value that EPA is currently evaluating, 
while comment 99 specifically requests that the CPG 
not reference a value (lifetime) pending review by 
EPA.  See response to comment 195. 

Acceptable. 

206 Appendix G, 
Table G-1 

The table indicates a maximum concentration of 2,050 mg/kg in RM 
9 to 12. The information should be included in the uncertainty 
section as a potential outlier. 

Also, the footnotes in the table should be corrected. The table 
includes footnotes a, b, c, and d. However, only footnotes a and b 

The requested discussion will be added and the 
footnotes will be corrected. 

Acceptable. 

http://www.epa.gov/superfund/lead/almfaq.htm#input)
http://www.epa.gov/superfund/lead/almfaq.htm#input)
http://www.epa.gov/superfund/lead/almfaq.htm#input)
http://www.epa.gov/superfund/lead/almfaq.htm#input)
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are defined below the table. 

207 Appendix H 

a. The diet fraction (0.25) was not applied to benzo(a)pyrene in 
the cancer risk calculation for mixed fish diet. Please revise 
accordingly. 

b. The ADAF should be applied to children younger than 16 years, 
consistent with the cancer guidelines supplemental guidance 
(EPA 2005). 

c. The RfD for TCDD should be used for PCB-TEQ non-cancer 
health hazard calculations. 

d. For all tables, total non-cancer health hazard excluding total 
PCBs is stated as “NA”. This is incorrect since other COPCs 
have non-cancer hazard quotient listed. Please revise 
accordingly. 

a. The calculation of risk for the mixed fish diet 
will be performed as described in response to 
comment 53. 

b. See response to comment 90. 

c. See response to comment 15. 

d. The tables will be revised accordingly. 

a. Acceptable. 

b. Acceptable. 

c. The comment stands. The RfD for TCDD should be 
used for PCB-TEQ non-cancer health hazard 
calculations. 

d. Acceptable. 

 

208 Appendix I 

A footnote should be added to all tables that the table presents risk 
drivers only (i.e., COPCs with individual carcinogenic risk greater 
than 10-6 and non- carcinogenic hazard quotient greater than 1) 
and cumulative risks, cumulative hazards, and target organ HIs may 
be less than shown in Table 7 series (Appendix H) and Table 9 
series (Appendix I). 

The footnote will be added to the tables. Acceptable. 

209 Appendix L, 
General 

Appendix L should be reviewed in full and the approach for deriving 
background concentrations made consistent with that being finalized 
for the BERA, as appropriate. The background dataset selected 
should ultimately be a subset of that used in the BERA. Some of the 
remaining comments on this Appendix may be superseded by the 
final approach being developed for the BERA. 

The approach used will be consistent with the BERA. Acceptable. 

210 Appendix L, 
General 

The text notes that only surface sediment data from within 1.4 miles 
of Dundee Dam are selected to represent background for this 
project (Dundee Dam to Interstate 80), even though sediment data 
further upstream (~ 13 locations for SQT purposes) were also 
collected. All project-specific surface sediment chemistry data 
collected from Upper Passaic River locations should be evaluated 
for incorporation into the background dataset. 

As described in the Background and Reference 
Conditions QAPP (Windward 2012), the 1.4-mile 
stretch of river between Dundee Dam and Interstate-
80 represents a depositional area likely impacted by 
sources from the upper Passaic River (UPR).  
Therefore, the sediment chemistry data collected from 
this area were used to characterize concentrations 
resulting from upstream sources that serve as inputs 

Acceptable. 
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to the LPRSA. 

However, as requested by Region 2, the additional 
sediment chemistry data collected above I-80 for SQT 
purposes will be considered for inclusion in the 
background dataset. 

211 

Appendix L, 
Page 1-1, 
Section 1.0, 
First 
Paragraph 

a. The 2nd sentence implies that all of the sources listed in the 1st 
sentence are background sources, but they are not, in 
accordance with EPA’s background guidance. Therefore, the 
word “background” in front of “sources” in the 2nd sentence 
should be deleted. 

b. The 3rd sentence conflicts with the definition of background in 
EPA guidance that is quoted in the 2nd paragraph of this section 
and it is not accurate. The sampling that CPG did would 
capture both anthropogenic and natural background – it was 
not designed to distinguish between the two, even in a highly 
urbanized environment. The 3rd sentence should be deleted 
and replaced with the definition of background in EPA’s 
background guidance (i.e., move the definition from the 2nd 
paragraph to the 1st paragraph). 

a. The text will be revised as requested. 

b. The text will be revised as requested. 

Acceptable. 

212 

Appendix L, 
Page 2-1, 
Section 2.1, 
Second 
Paragraph, 
Third 
sentence 

“Although some locations may appear at depths too deep for regular 
human access, given the potential change in water depths over 
time, it was conservatively assumed that all locations are potentially 
accessible.” How is this a conservative assumption? Why is this 
assumption made here when it was not for the LPRSA data? 

The use of background sediment samples from depths greater than 
those used in the LPRSA requires justification and may not be 
appropriate. 

The decision to use all samples above the dam was 
based on the potential for overlying water depths 
above the dam to change due to changes in flow.  
Based on USGS gage height data from the past 8 
years for RM 17.61 (above Dundee Dam), water 
levels vary as much as 6 feet with a median of 1 to 2 
feet.   

However, as requested by Region 2, the water depth 
definition used to identify the UPR accessible 
sediment data set for background risk calculations will 
be consistent with the LPRSA (see response to 
comment 13c). 

Acceptable. 

213 
Appendix L, 
Page 2-3, 
Section 2.4, 
Second 

“Background values were defined per COC…as the maximum 
detected concentration in a given data set excluding any outlier 
concentrations.” Guidance regarding the treatment of background 
data emphasizes comparison of the mean concentration in 

As noted in response to comment 13b, a statistical 
comparison of site and background will be added to 
provide additional information.   

Acceptable to add a statistical comparison of site and 
background and to continue use of the UCL statistic in 
background risk calculations.  
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paragraph, 
First sentence 

background to the mean concentration in potentially impacted areas 
(EPA 2002, page 3-1). In addition, for risk assessment purposes, 
EPCs are derived using the 95% UCL of the arithmetic mean rather 
than the maximum detected concentration. Additional statistics 
about background data are provided later in this appendix, so it is 
not clear why background is defined as the maximum concentration 
here. 

The background risk calculations were performed 
using the same EPC statistic used for the LPRSA 
baseline risk calculations (i.e., lower of the maximum 
detect and 95% UCL), to provide statistically 
comparable risk estimates.  As noted in response to 
comments 6 and 112, only the UCL statistic will be 
used in revised background risk calculations; the 
calculations based on the arithmetic mean will be 
removed. 

The maximum concentration after removing outliers is 
identified as the background value for consideration in 
defining remediation goals, but is not used in the 
background risk calculations.  This distinction will be 
clarified in the text. 

Background values for consideration in remediation 
goals would typically include upper tolerance limits 
(UTL) or upper prediction limits (UPL), and not 
maximum concentrations after removing outliers. 
However, possible remediation goals should not be 
defined in the BHHRA, so reference to using any 
particular statistic for remediation goals should not be 
added or “clarified” in this report.  

214 

Appendix L, 
Page 2-3, 
Section 2.4, 
Second 
paragraph, 
Second 
sentence 

The text states that outliers were identified as the 75th percentile 
plus three times the interquartile range of the data distribution 
based on log- transformed concentrations. However, EPA’s Data 
Quality Assessment guidance (EPA QA/G-9S, Box 2-13, Section 
2.3.3) regarding outliers should be followed. The guidance 
recommends the use of a multiplier of 1.5. 

 The use of 3 times the interquartile range (3xIQR) is 
an appropriate screen for outliers.  It is consistent with 
the approach laid out in the RARC Plan, which 
identified use of an interquartile range and 3x to 
determine outliers in Appendix B (Windward and 
AECOM 2013). Region 2 did not provide any 
comments on this specified outlier approach in their 
January 2014 comments to the RARC Plan.  Further, 
a threshold of 1.5xIQR unnecessarily removes results 
reflective of the natural variability associated with 
background conditions.   

The CPG also notes that the guidance (section 2.3.3 
or Box 2-13 of EPA’s 2006 QA/G9) cited by the 
Region identifies 1.5xIQR as an example for 
identifying potential outliers.  Moreover, EPA’s 2009 
guidance (EPA 530/R-09-007) states in Section 9.2: 

“Potential outliers are categorized into two groups: 

 data points between 1.5 and 3 times the IQR 
above the 75th percentile or between 1.5 
and 3 times the IQR below the 25th 
percentile, and 

 data points that exceed 3 times the IQR 

Acceptable. 
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above the 75th percentile or exceed 3 times 
the IQR below the 25th percentile.” 

Section 9.2 also includes an example (9-2) that 
clearly states to: 

 identify potential outliers between 1.5×IQR 
and 3×IQR beyond the box.  

 identify potential outliers exceeding 3×IQR 
beyond the box. 

It is commonly understood in the statistical literature 
(Dawson 2011) that 1.5xIQR and 3xIQR provide 
lower and upper thresholds for potential outliers, with 
mild or near outliers identified as data points that fall 
between 1.5x and 3xIQR, and extreme outliers 
identified as data points in excess of 3xIQR.  EPA’s 
2009 guidance is consistent with the literature 
regarding the identification of outliers. 

The example box of EPA QA/G9 which identifies a 
multiplier of 1.5 as the sole criterion for outlier 
identification is at best incomplete and possibly 
incorrect.  The use of 3xIQR is both consistent with 
EPA guidance and statistical literature. 

As such, the CPG will retain the 3xIQR in its analysis 
of background data to identify extreme outliers.  As an 
additional analysis, potential near or mild outliers will 
also be identified using 1.5xIQR to evaluate the 
sensitivity of the background data sets to this 
threshold. 

215 Appendix L, 
Page 3-1 

The figures in Appendix L provide part of a preliminary data 
analysis, as called for in EPA’s Guidance for Comparing 
Background and Chemical Concentrations in Soil for CERCLA Sites 
(September 2002, Chapter 4).  However, the report should also 
provide some interpretation of the figures in the text, rather than just 
present them. 

The text will be revised to provide interpretation of the 
figures presented. 

Acceptable. 

216 Appendix L, “The majority of background values were identified as the maximum See response to comment 213. Acceptable. 
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Page 3-1, 
Section 3.0, 
First 
paragraph, 
Fourth 
sentence 

detected concentration of each data set.” See previous comment 
regarding this issue on page 2-3. 

217 

Appendix L, 
Page 3-1, 
Section 3.1, 
Third 
sentence 

“Mean and upper-bound exposure point concentrations (EPCs) were 
calculated…” Exposure point concentrations are typically based on 
the 95% UCL of the arithmetic mean (considered a conservative 
estimate of the true mean), rather than a simple mean from the data 
set or an upper-bound value. 

Comment noted.  Per response to comment 112, 
background risks will be calculated based on the UCL 
only. 

Acceptable. 

218 
Appendix L, 
Page 3-2, 
First sentence 

“The EPCs…are presented in Tables L-12 through L-16.” These 
tables present several summary statistics for the data but do not 
identify which were used as the EPCs in the risk evaluation. This 
must be clarified.  This comment also pertains to statements about 
Tables L-20 and L-21 later in the paragraph. 

The text will be revised to clarify that the UCL (or 
maximum if lower) is used. 

Acceptable. 

219 

Appendix L, 
Page 3-2, 
Final 
paragraph, 
and Tables L-
22 through L-
25 

The phrase “(mean and upper-bound)” should be removed from the 
first sentence in this paragraph. Tables L-22 through L-25 should be 
revised: as noted in earlier comments, the “mean” scenario should 
be removed, and the “upper-bound” scenario should be correctly 
labeled as the RME scenario. 

The text will be revised as requested, and the mean 
scenarios will be removed from the background risk 
calculations. 

Acceptable. 

220 
Appendix L, 
Tables L- 22 
through L-25 

A footnote (Footnote f) on these tables gives some information 
about the risk estimates: “All risks calculated using RME 
assumptions; only EPC differs.” However, there is still no 
explanation in this appendix about what specific statistics were 
used for the EPCs. The only statistic that should be used as the 
EPC is the 95% UCL of the arithmetic mean (or the maximum 
detected concentration if the 95% UCL exceeds the maximum). 

As noted above, the “mean” scenario should be removed and the 
“upper- bound” scenario should be correctly labeled as the RME 
scenario. Footnote f should be revised to “All risks calculated using 
RME assumptions”. 

The footnote will be revised to clarify that the lower of 
the 95% UCL and maximum is the basis of the EPC 
used in the background risk calculations.   

Footnote (f) will be revised accordingly. 

Acceptable. 
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1 
 

COMMENTS 
Technical Memorandum: Updated Exposure Assumption Tables Deliverable to USEPA Region 2 

Dated August 20, 2015 
 

No. General Comments 

1  

Age ranges for non-adult receptors are presented with different formats, sometimes with just the “<” symbol 

(e.g., “age 1<7” and “1 < 7 years old”), sometimes including the word “to” (e.g., “7 to < 19 years old”).  For 

consistency and clarity, please use the “x to < y” format for age ranges throughout these tables and in the text 

for the non-adult receptors. 

2  

For the young child (age 1 to <7), body weight and surface area data for the final year in this age group (i.e., 

age 6 to <7) were based on summary statistics for somewhat older children (i.e., age 6 to <11).  This skewed 

the estimated exposure parameter values higher than they should be for the young child.  For body weight, 

use data that focuses more closely on the age 6 to <7 in the calculations, as indicated in the specific 

comments below.  

Surface area data specific to age 6 to <7 is not presented in the 2011 EFH.  Therefore, no change is proposed 

to the young child surface area calculations presented in the Technical Memorandum. The potential for this 

parameter to be slightly overestimated because of the use of data for older children (age 6 to <11) should be 

mentioned in the text.  

3  

Base whole body surface area values for children on data for males and females combined, and not on data 

for males alone.  This results in a minor change to the updated value for the young child (age 1 to <7). In 

addition, the whole body surface area for adolescents (age 7 to <19) should not change from the value of 

14,800 cm2. 

 
 

 

No. Page No. Specific Comments  

4  

Page 2, Body 

Weight, First Bullet 

and Attachment 

Table 1 

The young child (age 1 to <7) body weight is overestimated by including the body 

weight of a child age 6 to <11 (31.8 kg) to represent the weight of a child age 6 to <7. 

Based on data from NHANES IV (1999-2002) in Table 8-24 of the 2011 EFH, the mean 

body weight for a child age 6 to <7 is 22.5 kg.  Use this value in the calculations in 

Attachment Table 1. Change the updated body weight for the young child (age 1 to <7) 

from 19 kg to 17 kg. 

5  

Page 2, Body 

Surface Area, First 

Bullet, First and 

Second Sub-bullets 

Add the following information to the sub-bullets regarding child (age 1 to <7): The 

young child (age 1 to <7) surface area may be overestimated by using the surface area 

data for an older child (age 6 to <11) to represent the surface area of a child age 6 to 

<7 in the calculations.  

6  

Page 2, Body 

Surface Area, First 

Bullet, Second Sub-

bullet 

Change the whole body surface area for the young child (age 1 to <7) from 7,517 cm2 

to 7,500 cm2.  This reflects using the data for males and females combined, rather than 

just males. 



No. Page No. Specific Comments  

7  

Page 2, Body 

Surface Area, First 

Bullet, Fourth Sub-

bullet 

Remove this sub-bullet about adolescent (age 7 to <19) whole body surface area.  The 

value for this parameter does not change from what was used previously (i.e., 14,800 

cm2) based on USEPA 2011 Exposure Factors Handbook (EFH) and using male and 

female data combined. 

8  

Page 3, Surface 

Water Ingestion 

Rate 

The values presented are based on the recommended mean swimming ingestion rates 

from USEPA 2011 EFH. Revise the second sentence as follows: “USEPA 2011 EFH 

provides swimming ingestion rates for both children and adults: mean values of 0.049 

L/hr for children <18 years old and 0.021 L/hr for adults, and upper percentile values 

of 0.12 L/hr for children <18 years old and 0.071 L/hr for adults.” In addition, in the 

uncertainty section of the report, please note that the use of upper percentile water 

ingestion rates for swimming would result in slightly higher risks, though still below 

the NCP risk range and the goal of protection of an HI = 1.     

 
 
 

No. General Comments – Tables 4-1 through 4-7 

9  
Update body weight and surface area information in the tables per the specific comments above. 

 

10  

Age ranges for non-adult receptors are presented with different formats (e.g., “1 < 7 years old” and “7 to < 19 

years old”).  As noted in the earlier general comment, please use the “x to < y” format throughout these 

tables for the non-adult receptors.  

 
 

No. Page No. Specific Comments – Attachment Tables  

11  

Attachment Table 1, 

Calculation of Body 

Weights for Child 

Age Groups, Young 

Child (Age 1 to <7 

Years) 

For a child age 6 to <7, use the data from NHANES IV (1999-2002) in Table 8-24 of the 

2011 EFH (i.e., 22.5 kg) instead of the body weight data of a child age 6 to <11 (31.8 kg) 

from Table 8-1 of the 2011 EFH. Change the updated average body weight for the 

young child (age 1 to <7) from 19 kg to 17 kg, and add a footnote referencing USEPA 

2011 EFH, Table 8-24. 

12  

Attachment Table 2, 

Calculation of Body 

Surface Area for 

Child Age Groups 

Mean Total Area in these tables should be based on data from Table 7-1 of USEPA 

2011 EFH (for males and females combined) rather than Table 7-10 of USEPA 2011 EFH 

(male), and footnote (c) should be updated to reflect this change.  

 













Attachment 
Draft BHHRA Comment 154 – EPA Suggested Replacement Text 

 
 
7.3.6.1 Tier 3 Cancer Slope Factor for TCDD-TEQ 
 
Dioxins and furans occur in the environment in complex mixtures. Although the 
members of this family of chlorinated compounds are considered to have a common 
mechanism of action, they differ in potency. By far, the most toxic and the most 
extensively studied of the group is 2,3,7,8-TCDD (TCDD). The toxicity of this congener 
is used as a reference point for evaluating the other compounds (USEPA 2010). TCDD 
was a major contributor to the cancer risks and non-cancer health hazards at the site from 
ingestion of fish and crabs.  
 
In the absence of a Tier 1 – IRIS Toxicity Value, a Tier 3 value was selected as described 
below.  For the update on the status of EPA’s ongoing reassessment of dioxin CSF please 
refer to www2.epa.gov/iris. 
 
Currently, consistent with USEPA’s toxicity values hierarchy guidance (2003a), a Tier 3 
CSF was selected to calculate cancer risks from exposure to dioxin TEQ.  Several 
potential Tier 3 CSFs for 2,3,7,8-TCDD have been listed in the response to #44 of the 
Frequently Asked Questions for USEPA’s Regional Screening Levels table (USEPA 
2013b).  Of the listed values, two are not considered further here for the following 
reasons: (1) the Minnesota CSF was based on an EPA reassessment that has not been 
finalized; and (2) the Michigan CSF has limited publicly available information. A brief 
description of the other Tier 3 cancer slope factors is provided below.  
 
 USEPA (1985) 

USEPA’s Office of Health and Environmental Assessment (currently the National 
Center for Environmental Assessment) developed an oral CSF for 2,3,7,8-TCDD of 
156,000 (mg/kg-day)-1 (USEPA 1985). 

 
 USEPA (1997b) 

 USEPA’s Health Effects Assessment Summary Table, or HEAST, provides an 
oral CSF of 150,000 (mg/kg-day)-1 (USEPA 1997b). 

 HEAST cites the1985 EPA Health Assessment Document described above.  
 
 California Environmental Protection Agency (2002) 

California Environmental Protection Agency (CalEPA), Office of Environmental 
Health and Hazard Assessment provides an oral CSF of 130,000 (mg/kg-day)-1 for 
TCDD (CalEPA 2002).  

 
The 3 dioxin CSFs range from 130,000 to 156,000 (mg/kg-day)-1. These differences in 
CSF will not significantly change the results of the risk assessment.  For example, 
looking at the calculated cancer risks from exposures to dioxin TEQ through fish 
consumption would result in the following changes in the calculated risks. 



 
 

Fish Tissue –  

Common Carp 

Intake 

Exposure 

Cancer Slope 

Factor 

Total Risk 

TCDD-TEQ 1.91 x 10-8 130,000 2.48 x 10-3 

TCDD-TEQ 1.91 x 10-8 150,000 2.87 x 10-3 

TCDD-TEQ 1.91 x 10-8 156,000 2.98 x 10-3 

 
 
As shown in these calculations, the change in the calculated risks does not change the 
overall conclusion that the NCP risk range was exceeded, supporting the need for 
remedial action at this site. 
 
Based on the sensitivity analysis above, and the fact that the analysis in the EPA IRIS 
PCB Cancer Reassessment (1996) of dioxin-like PCBs utilizes the HEAST slope factor, 
the HEAST CSF was the Tier 3 CSF selected for this site.   
 
TCDD RfD 

Consistent with the OSWER Directive regarding the selection of toxicity values, a Tier 1 
toxicity value for 2,3,7,8-TCDD was selected to calculate the non-cancer health hazards.  
The IRIS RfD for 2,3,7,8-TCDD is 7 x 10-10 mg/kg-day and this was used in the 
calculation of non-cancer hazards associated with dioxin TEQs.  
 
Dioxin TEFs 

The calculation of dioxin TEFs followed the U.S. Environmental Protection Agency 
(EPA) Office of Science Advisor’s Risk Assessment Forum’s document titled 
Recommended Toxicity Equivalence Factors (TEFs) for Human Health Risk Assessments 

of 2,3,7,8-Tetrachlorodibenzo-p-dioxin and Dioxin-Like Compounds (EPA 2010). This 
document recommended the 2005 WHO consensus TEFs. 
 
Arsenic 

The assessment relied on the toxicity values in the Integrated Risk Information System 
(IRIS), a Tier 1 toxicity value identified in the OSWER directive, as the basis for 
evaluating the cancer risks and non-cancer health hazards from exposure to IRIS.  
Currently, EPA is re-evaluating the toxicity of arsenic through the IRIS process and it is 
premature to prejudge any potential changes to this toxicity value.   
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 From: Robert Law [rlaw@demaximis.com]
 Sent: Friday, October 30, 2015 10:39 AM

 To: Ruffle, Betsy; Willard Potter
 Subject: Fwd: Draft BHHRA, response to CPG's RTC's, follow up....

 Follow Up Flag: Follow up
 Flag Status: Flagged

 
Robert Law, Ph.D. 
de maximis, inc. 
rlaw@demaximis.com 
Voice: 908-735-9315 
Fax: 908-735-2132 

>>> "Vaughn, Stephanie" <Vaughn.Stephanie@epa.gov> 10/30/2015 10:26 AM >>>
Hi Rob,
As discussed, here is EPA's response to the CPG's 8/21/2015 and 9/1/2015 responses 
to Comment 42 
on the draft BHHRA. For ease of reference, the rest of EPA's responses on the CPG's 
RTCs were 
forwarded to the CPG on 10/16/2015. Also included below is a follow-up response to 
Comment 154.
Comment 42
The CPG's response to Comment 42 is generally acceptable, with the following 
clarifications and 
modifications:
1.       The CPG proposes adding language stating that "the findings of the CPG's 
CAS have not been 
confirmed by Region 2" to Section 2.3.1.1 and to some portions of the Uncertainty 
Section. 
Please also add, "and the survey was completed without EPA oversight or review. 
Further, the 
results represent current baseline fish and crab ingestion rates in the LPRSA, where
a 
consumption advisory is currently in place." 
As is stated in the Final Creel Angler Study Work Plan dated November 28, 2011, "The
CAS is 
designed to collect data needed to assess potential current baseline fish and crab 
ingestion 
risks in the LPRSA, that is, the current baseline risks to anglers who fish and 
consume their 
catch despite the presence of consumption advisories." A footnote goes on to say, 
"The 
approach for evaluating the effect of the advisory on current fishing and consuming 
behavior is 
currently under revision, including peer consultation on the use of the behavioral 
simulation 
model and associated CAS data to address this DUO." The issue of suppression due to 
the 
presence of a consumption advisory was raised by the peer review panel in its report
titled 
"Peer Review of the Lower Passaic River Study Area (LPRSA) Creel/Angler Survey Work 
Plan, 
Volume 1" dated November 28, 2011. EPA has not been provided with the results of the
peer 
consultation process addressing suppression.  
Given this, EPA stands by its original comment that references to the survey can be 
made 
anecdotally, not quantitatively. Further, all references to the CAS should clearly 
state that the 
data represents current conditions, in the presence of a consumption advisory. 
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2.       Page 7-13 - please add the phrase "under current conditions" to the end of 
the first sentence 
in the paragraph before the table on this page. There is a fish consumption advisory
on the 
LPRSA which likely decreases the rate of actual and reported ingestion that would be
seen if 
no such advisory were in place. 
 
3.       Page 7-14 - please add the phrase "under current conditions" to the end of 
the last sentence 
of the section called "Crab Consumption Rate." See previous point.
 
Comment 154
 
As part of our response to the CPG's response to Comment 154, EPA provided suggested

language to replace the language in Section 7.3.6.1 (see Attachment 2 to EPA's 
10/16/2015 
email). After our discussion on 10/22/2015 about EPA's responses, we suggest the 
following 
modification to the language we provided.  Please replace the last paragraph of 
Attachment 2 
(regarding arsenic) with the following sentence,"EPA is currently reviewing the 
toxicity of 
inorganic arsenic through the Integrated Risk Information System (IRIS) process. "
 
We are awaiting your suggested revised language in response to Comment 151, and will
send it to HQs 
for review once received. I think this addresses all of the outstanding issues on 
the draft BHHRA, and 
look forward to receiving a revised draft by 12/18/2015. If I am missing something, 
or if you have any 
questions, please let me know.
 
Thanks,
Stephanie
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From:                                         Robert Law [rlaw@demaximis.com]
Sent:                                           Thursday, December 10, 2015 1:27 PM
To:                                               Jennifer LaPoma; Stephanie Vaughn
Cc:                                               Ruffle, Betsy; Willard Potter; William Hyatt
Subject:                                     17-mile  LPRSA - BHHRA comments - EPA Response to CPG Nov. 11th ltr
Attachments:                          20151210 Evaluation of RPF on Chlordane isomers to R2.pdf
 
Follow Up Flag:                      Follow up
Flag Status:                              Flagged
 
Jennifer and Stephanie:
 
AECOM  had already completed the risk calculations by the time the EPA's December 4, 2015 letter arrived with further
 guidance on the application of relative potency factors (RPFs) for chlordane isomers (cis-nonachlor, oxychlordane, and
 trans-nonachlor). As the CPG  had not heard back from the Region  following our October 22, 2015 call with Region 2 or
 the CPG's November 11, 2015 letter requesting further guidance regarding the application of the chlordane RPFs, CPG
 proceeded with the risk/hazard calculations based on best professional judgment in order to meet the December 18,
 2015 delivery schedule of the revised 17-mile BHHRA.
 
The EPA's December 4, 2015 letter provides additional information from the Superfund Technical Support Center indicating
 that the higher of the male and female rat RPF should be used for calculation of noncancer hazard, and the RPFs do not
 need to be applied to cancer. AECOM used the average of the male and female RPFs, and conservatively applied them
 to calculation of cancer risk, as well as noncancer hazard. The attached table presents a comparison of the two sets of
 risk/hazard estimates for the mixed fish diet and crab muscle/hepatopancreas (these compounds are not COPCs in
 surface water or sediment). Cancer risks greater than 1E-6 and noncancer hazards greater than 0.1 are highlighted as
 these are the cases where the chemical is identified as a potential COC.
 
The attached table summarizes the risks and impact on COC identification for the two approaches: 

The here is no difference between the two approaches for noncancer effects -- trans-nonachlor is identified as a
 potential COC for the mixed fish diet and oxychlordane is identified as a potential COC for the crab muscle &
 hepatopancreas diet under both approaches.  

  For potential cancer effects, we identify all three isomers as potential COCs for the mixed fish diet and
 oxychlordane for the crab muscle & hepatopancreas. If we were to calculate cancer risk without RPFs, per the
 Region's December 4 letter, these chemicals would no longer be identified as COCs based on potential cancer
 effects. Thus, the approach taken by CPG is conservative in this regard. 

 
In summary, the CPG  believe the its approach is reasonable and appropriate and that revising the fish and crab risk
 calculations at this time pursuant to the  Region's December 4, 2015 letter is not warranted given that it does not change
 the risk assessment outcome, nor is there sufficient time in order to meet the December 18, 2015 delivery date.  If the
 Region wishes for the CPG to incorporate this change then the delivery of the revised 17-mile BHHRA  will delayed until
 January 2016. 
 
Please let me know how the Region wishes to proceed on this matter ASAP.  Please contact Bill Potter or me if you have
 any questions.
 
Thank you.
 
R/
Rob

Robert Law, Ph.D.de maximis, inc.
rlaw@demaximis.com
 Voice: 908-735-9315
 Fax: 908-735-2132

mailto:rlaw@demaximis.com


COMPARISON OF CHLORDANE RELATIVE POTENCY FACTOR (RPF) APPLICATIONS
LPRSA BASELINE HUMAN HEALTH RISK ASSESSMENT
ANGLER, RME SCENARIO

Mixed Fish Diet - Cancer Angler (Child 1 to < 7 yrs) Angler (Adolescent 7 to < 19 yrs) Angler (Adult  > 18 yrs) Combined Adult/Child

COPC for Mixed Fish Diet RPF

Potential
Cancer

Risk

Potential
Cancer

Risk

Potential
Cancer

Risk

Potential
Cancer

Risk

cis-Nonachlor 
CPG Approach - Apply average male/female RPF 2.9 1E-06 1E-06 2E-06 3E-06

EPA Approach in 12/4/15 Letter - no RPF application for cancer (a) NA 4E-07 5E-07 8E-07 1E-06

Oxychlordane
CPG Approach - Apply female RPF (no male RPF) 5.6 2E-06 3E-06 4E-06 6E-06

EPA Approach in 12/4/15 Letter - no RPF application for cancer (a) NA 4E-07 5E-07 8E-07 1E-06

trans-Nonachlor
CPG Approach - Apply average male/female RPF 19.9 8E-06 1E-05 2E-05 3E-05

EPA Approach in 12/4/15 Letter - no RPF application for cancer (a) NA 4E-07 6E-07 9E-07 1E-06

(a) - EPA risk calculated by dividing CPG risk by RPF. Exceeds 1E-06

Mixed Fish Diet - Noncancer Angler (Child 1 to < 7 yrs) Angler (Adolescent 7 to < 19 yrs) Angler (Adult  > 18 yrs)

COPC for Mixed Fish Diet RPF
Noncancer

Hazard
Noncancer

Hazard
Noncancer

Hazard

cis-Nonachlor 
CPG Approach - Apply average male/female RPF 2.9 0.07 0.05 0.05

EPA Approach in 12/4/15 Letter - Apply higher of male/female RPF (a) 4.8 0.1 0.08 0.08

Oxychlordane
CPG Approach - Apply female RPF (no male RPF) 5.6 0.1 0.09 0.08

EPA Approach in 12/4/15 Letter - Apply female RPF (no male RPF) (a) 5.6 0.1 0.09 0.08

trans-Nonachlor
CPG Approach - Apply average male/female RPF 19.9 0.6 0.4 0.4

EPA Approach in 12/4/15 Letter - Apply higher of male/female RPF (a) 32.2 0.9 0.6 0.6

(a) - EPA hazard calculated by dividing CPG hazard by higher of male/female RPF. Exceeds HQ of 0.1

Crab Muscle/Hepatopancreas - Cancer Angler (Child 1 to < 7 yrs) Angler (Adolescent 7 to < 19 yrs) Angler (Adult  > 18 yrs) Combined Adult/Child

COPC (b) RPF

Potential
Cancer

Risk

Potential
Cancer

Risk

Potential
Cancer

Risk

Potential
Cancer

Risk

cis-Nonachlor 
CPG Approach - Apply average male/female RPF 2.9 3E-07 4E-07 6E-07 9E-07

EPA Approach in 12/4/15 Letter - Apply higher of male/female RPF (a) NA 1E-07 1E-07 2E-07 3E-07

Oxychlordane
CPG Approach - Apply female RPF (no male RPF) 5.6 2E-06 3E-06 5E-06 8E-06

EPA Approach in 12/4/15 Letter - Apply female RPF (no male RPF) (a) NA 4E-07 6E-07 9E-07 1E-06

(a) - EPA risk calculated by dividing CPG risk by RPF. Exceeds 1E-06

Crab Muscle/Hepatopancreas - Noncancer Angler (Child 1 to < 7 yrs) Angler (Adolescent 7 to < 19 yrs) Angler (Adult  > 18 yrs)

RPF
Noncancer

Hazard
Noncancer

Hazard
Noncancer

Hazard

cis-Nonachlor 
CPG Approach - Apply average male/female RPF 2.9 0.02 0.01 0.01

EPA Approach in 12/4/15 Letter - Apply higher of male/female RPF (a) 4.8 0.03 0.02 0.02

Oxychlordane
CPG Approach - Apply female RPF (no male RPF) 5.6 0.2 0.1 0.1

EPA Approach in 12/4/15 Letter - Apply female RPF (no male RPF) (a) 5.6 0.2 0.1 0.1

(a) - EPA hazard calculated by dividing CPG hazard by higher of male/female RPF. Exceeds HQ of 0.1
(b) trans-Nonachlor is not a COPC in crab muscle & hepatopancreas tissue.
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20151214 EPA Email Response to CPG 20151210 Email.txt
 From: LaPoma, Jennifer [LaPoma.Jennifer@epa.gov]
 Sent: Monday, December 14, 2015 11:47 AM

 To: Robert Law
 Cc: Ruffle, Betsy; Willard Potter; Vaughn, Stephanie

 Subject: RE: 17-mile  LPRSA - BHHRA comments - EPA Response to CPG Nov. 11th 
ltr

 Follow Up Flag: Follow up
 Flag Status: Flagged

Rob, 

In consideration of your December 10, 2015 email below, CPG can submit the revised 
draft BHHRA in 
its current form for EPA review. 

Upon receipt of the revised draft BHHRA, EPA will consider how best to capture the 
latest information 
from Superfund Technical Support Center, sent by EPA to CPG on December 4, 2015, in 
the final 
version of the BHHRA. 

From: Robert Law [mailto:rlaw@demaximis.com]  
Sent: Thursday, December 10, 2015 1:27 PM 
To: LaPoma, Jennifer <LaPoma.Jennifer@epa.gov>; Vaughn, Stephanie 
<Vaughn.Stephanie@epa.gov> 
Cc: betsy.ruffle@aecom.com; Willard Potter <otto@demaximis.com>; William Hyatt 
<william.hyatt@klgates.com> 
Subject: 17-mile LPRSA - BHHRA comments - EPA Response to CPG Nov. 11th ltr

Jennifer and Stephanie:

AECOM  had already completed the risk calculations by the time the EPA's December 4,
2015 
letter arrived with further guidance on the application of relative potency factors 
(RPFs) for 
chlordane isomers (cis-nonachlor, oxychlordane, and trans-nonachlor). As the CPG  
had not 
heard back from the Region  following our October 22, 2015 call with Region 2 or the
CPG's 
November 11, 2015 letter requesting further guidance regarding the application of 
the chlordane 
RPFs, CPG proceeded with the risk/hazard calculations based on best professional 
judgment in 
order to meet the December 18, 2015 delivery schedule of the revised 17-mile BHHRA. 

The EPA's December 4, 2015 letter provides additional information from the Superfund
Technical 
Support Center indicating that the higher of the male and female rat RPF should be 
used for 
calculation of noncancer hazard, and the RPFs do not need to be applied to cancer. 
AECOM 
used the average of the male and female RPFs, and conservatively applied them to 
calculation 
of cancer risk, as well as noncancer hazard. The attached table presents a 
comparison of the two 
sets of risk/hazard estimates for the mixed fish diet and crab muscle/hepatopancreas
(these 
compounds are not COPCs in surface water or sediment). Cancer risks greater than 
1E-6 and 
noncancer hazards greater than 0.1 are highlighted as these are the cases where the 
chemical is 
identified as a potential COC. 
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The attached table summarizes the risks and impact on COC identification for the two

approaches:  
 * The here is no difference between the two approaches for noncancer effects 
-- trans-
nonachlor is identified as a potential COC for the mixed fish diet and oxychlordane 
is 
identified as a potential COC for the crab muscle & hepatopancreas diet under both 
approaches.  

 *   For potential cancer effects, we identify all three isomers as potential 
COCs for the mixed 
fish diet and oxychlordane for the crab muscle & hepatopancreas. If we were to 
calculate 
cancer risk without RPFs, per the Region's December 4 letter, these chemicals would 
no 
longer be identified as COCs based on potential cancer effects. Thus, the approach 
taken 
by CPG is conservative in this regard.  

In summary, the CPG  believe the its approach is reasonable and appropriate and that
revising 
the fish and crab risk calculations at this time pursuant to the  Region's December 
4, 2015 letter is 
not warranted given that it does not change the risk assessment outcome, nor is 
there sufficient 
time in order to meet the December 18, 2015 delivery date.  If the Region wishes for
the CPG to 
incorporate this change then the delivery of the revised 17-mile BHHRA  will delayed
until January 
2016. 
 
Please let me know how the Region wishes to proceed on this matter ASAP.  Please 
contact Bill 
Potter or me if you have any questions.

Thank you.

R/
Rob
 
Robert Law, Ph.D. 
de maximis, inc. 
rlaw@demaximis.com 
Voice: 908-735-9315 
Fax: 908-735-2132
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Documentation of Comments and Responses on  

Draft Lower Passaic River Study Area Baseline Human Health Risk Assessment dated June 6, 2014 
              

                                      Page 1 of 77            

 

No. 
 

EPA’s General Comments dated 6/5/2015 and 7/15/2015 
 

CPG’s 8/21/2015 and 9/1/2015 Responses 
 

EPA’s 10/16/2015 Response 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 

 

 
 
 
 
 
 
 

Portions of the document highlight disagreements with EPA and, in some cases, 
reinterpretations of  EPA’s risk assessment Guidelines, Policies and Guidance 
that were previously addressed during the  public and peer-review of EPA 
documents.  EPA’s review process is to release documents for public comment, 
go through external peer-review, respond to peer-review and public comments, 
and then finalize documents. It is inappropriate to reopen this process in a site- 
specific risk assessment such as  that for the Lower Passaic River. 

 

Many issues, such as the fish ingestion rates, fraction ingested, and evaluation of 
cooking loss, were  previously addressed in the dispute resolution. Other 
issues, such as the selection of toxicity values  for PCBs and the non-cancer 
assessment for dioxin, were addressed in the development of the IRIS chemical 
file. The document needs to concentrate on presenting information in a manner 
that is  understandable to both the manager and stakeholders and not on 
introducing alternative views of  risk assessment. The restatement of 
disagreements addressed in the dispute resolution and also  during public 
comments on EPA Guidelines, Guidance and Policies does not serve the 
purpose of the  risk assessment and confuses the results of the analysis. The 
document will require extensive revisions to address this issue. 

 

Several instances of this concern are noted in the specific comments, but this 
issue should be  addressed throughout the report. 

 

The CPG disagrees with the Region’s assertion that the 
document discusses issues that do not serve the purpose of 
the risk assessment or confuse the results of the analysis, or 
reinterprets EPA guidance and policy. In keeping with EPA’s 
goal of transparency (USEPA 1992, 1995), the document 
discusses key issues and scientific debates on topics 
relevant to the public and risk managers’ understanding of 
site risks. 
EPA’s Risk Characterization guidance states that key 
scientific data and methods and their uncertainties should be 
identified, and information on the range of exposures and the 
use of multiple risk descriptors should be presented “to 
ensure a full and complete analysis of risk in the decision- 
making process” (USEPA 1992). The Region’s comments in 
many instances serve to remove, minimize or obscure valid 
areas of uncertainty or disagreement. This approach does 
not achieve the Agency’s objective of transparency in risk 
assessment documents, and serves to overstate site risk 
without providing appropriate and important context for the 
public and decision-makers. 
Consistent with guidance, the discussions of alternative 
assumptions and approaches and associated impact on 
risk are presented primarily in the uncertainty evaluation of 
the report. As stated in RAGS guidance Section 8.4, 
Assessment and Presentation of Uncertainty, “it is 
important to fully specify the assumptions and 
uncertainties inherent in the risk assessment to place the 
risk estimates in proper perspective” (USEPA 1989b). 
EPA’s requests in several specific comments that 
discussions of alternative assumptions or approaches in 
the uncertainty section be removed are inconsistent with 
guidance and sound risk assessment practice. Further, 
during the 2012 EPA-CPG dispute resolution meeting for 
the RARC, Walter Mugdan made clear that discussions of 
alternate perspectives and issues where CPG’s opinion 
differed from that of Region 2 could be presented in the 
uncertainty evaluation. 

 

EPA maintains the concerns expressed in the 
comment. To be clear, EPA does not object to an 
appropriate discussion of uncertainty, but the BHHRA 
is not an appropriate forum for the CPG to critique 
EPA’s risk assessment process and guidance in and 
of themselves. 
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No. 
 

EPA’s General Comments dated 6/5/2015 and 7/15/2015 
 

CPG’s 8/21/2015 and 9/1/2015 Responses 
 

EPA’s 10/16/2015 Response 
In summary, the CPG does not agree that extensive 
revisions to the text are needed to address this comment. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2 

 

Risk summary tables in the Executive Summary should present numerical risk 
estimates and not  simply identify whether the potential risk or hazard index (HI) 
was greater than or less than NCP guidelines (i.e., cancer risks of 10-4 and HI 
values of one). In addition, the risk summary tables in Section 6 should display 
this information more prominently (for example, the tables on Pages 6-6  through 
6-24 should list numerical results). The degree to which NCP guidelines are 
exceeded is  significant and should be presented and discussed in the main 
body of the report. The color-coding used to flag total risks and/or HIs that 
exceed guidelines is helpful and can be retained. Several areas of the report, 
particularly Sections 6.3 and 6.4, will need to be rewritten to address this. 

 

The approach taken in draft report of presenting risk information does not meet 
the requirements outlined in the Risk Characterization Handbook of 
transparency, clarity, consistency and  reasonableness. Specifically, the 
audience for this document includes risk managers who will use the  quantified 
cancer risks and non-cancer health hazards to inform the Feasibility Study (FS) 
and  ultimately the Record of Decision (ROD). Another audience for this 
document is the public who are  concerned about potential health impacts from 
exposures where a statement regarding the degree to  which the cancer risks 
and non-cancer health hazards goals of protection are exceeded is important 
information. 

 

Consistent with the Risk Characterization Handbook (Section 2.3.2), the Risk 
Assessment Guidance for  Superfund Part A (Exhibits 8.2 and 8.3 and Section 
8.6 where the last bullet on page 8-25 calls for presenting “the magnitude of the 
cancer risks and noncancer hazard indices relative to the Superfund site 
remediation goals in the NCP (e.g., the cancer risk range of 10-4 to 10-7 and 
noncancer HI of 1.0;),” and RAGS Part D Tables (Instructions for Table 10 Risk 
Summary), the text and tables of the main body of the report need to clearly 
identify the calculated numerical cancer risks and non-cancer health hazards. 

 

The risk summary tables presented in the Executive 
Summary and Summary and Conclusions will be revised to 
include the numerical risk and hazard estimates. 

 

Acceptable. 

 
3 

 

The text in sections 6.3 and 6.4, entitled “Risk Characterization Results” and 
“COC Identification”  provides no discussion of the risk characterization 
results and limited discussion of COCs to a couple  of examples with 
pesticides and PAHs in a single paragraph. The text in these sections does 
not discuss the contribution of dioxins/furans or PCBs to the total risk 
estimates for this site. 

 

Additional discussion of the relative contributions of the 
various COPCs will be added. 

 

Acceptable. 
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No. 
 

EPA’s General Comments dated 6/5/2015 and 7/15/2015 
 

CPG’s 8/21/2015 and 9/1/2015 Responses 
 

EPA’s 10/16/2015 Response 
 

In addition, the relative percent contribution of risk from different contaminants, 
particularly dioxin  TEQ and PCBs, as well as other risk drivers, should be listed in 
the Executive Summary and the Risk Characterization. For example, on Page ES-
2, the last sentence of the paragraph on recreational and  worker risks says that 
the “exceedance is due primarily to TCDD-TEQ.” This discussion should be 
expanded to include other contributors such as dioxins, PCBs and mercury. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 

 
 

The Executive Summary and other parts of the document provide information on 
two RME individuals, one who consumes all fish species and the other who 
consumes all fish species with the exception of carp. An assumed fish diet that 
excludes a type of fish known to be kept and consumed by some anglers at the 
site, and known to have elevated chemicals of potential concern (COPC) 
concentrations, does not represent an RME scenario, and should not be 
presented as such. 

 

A mixed diet that excludes carp should be removed from the report entirely, or 
presented in the  uncertainty evaluation as a potential variation on the mixed fish 
diet that would most significantly alter the mixed diet RME risk estimates (as 
opposed to variations that remove one of the other  species). Alternatively, the 
text of the uncertainty section can provide information on individuals  consuming 
each species (i.e., cancer risks and non-cancer health hazards), to account for 
specific preferences. This information can then be compared to the risk range 
and goal of protection of an HI  of 1. 

 

In addition, the RME scenario for crab ingestion should include the 
hepatopancreas along with the muscle and should not be included alongside 
discussion of a muscle-only diet. Again, any discussion of the changes in the 
risk estimates by excluding the hepatopancreas should only be included in the 
uncertainty section. 

 

In general, one RME scenario should be presented for each exposure pathway. 

 

The CPG disagrees and maintains there is value in 
presenting multiple reasonable maximum exposure (RME) 
scenarios, and does not accept the Region’s narrow 
interpretation that EPA’s risk assessment guidance 
prescribes limiting the RME evaluation to a single scenario. 
It is known that many LPRSA anglers do not eat carp, which 
have the highest chemical concentrations of the species 
sampled. Risk estimates with and without this species would 
be of interest to the public as well as risk managers. The 
same applies to a crab diet with and without the more 
contaminated hepatopancreas, which is consumed by only a 
fraction of the population. In 2008, CSTAG called for an 
evaluation of the crab muscle only diet which the Region 
chose to ignore in its HHRA for the 8-mile FFS-RI. CSTAG 
recognized the importance of evaluating crab muscle only, 
because it is the tissue type typically consumed. 

 

Therefore, the CPG does not agree to remove the mixed fish 
diet without carp and the crab muscle only diet entirely from 
the report. The document will be revised to present these 
scenarios in the uncertainty analysis as a variation on the 
RME, along with the single species diets that are already 
discussed. The implication of alternative diets will also be 
mentioned in the executive summary and the conclusions of 
the report. 

 

The proposed revision to present these scenarios in 
the uncertainty section is acceptable. However, the 
BHHRA should state that these are variations within 
the exposure distributions and not variations on the 
RME. There is only one RME for the receptors as 
defined for this site. 
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5 

 

The text continually emphasizes that the assumptions and risk assessment 
approach are conservative, resulting in overestimates of risks. The document 
should also acknowledge the potential that the risks and hazards are 
underestimated i.e., lack of toxicity data for a number of chemicals, use of 
surrogate data, use of high end values that are not the highest percentile, use of 
average exposure  assumptions such as body weight, skin surface area, etc. 
The information should be presented in a  way that recognizes the range of 
estimates used in the calculation of the cancer risks and non-cancer health 
hazards. 

 

The Region has demonstrated a pattern of advocating for 
and favoring overly conservative assumptions in order to 
generate unrealistic RME scenarios and risk 
characterizations. Examples include fish and crab ingestion 
rates, the assumption that 100% of fish and crab consumed 
comes from the LPRSA, and exposure frequencies and 
times for swimming. Nonetheless, during the revision 
process, the document will be reviewed to ensure that 
relevant assumptions and approaches that may lead to 
underestimating risks and hazards, if any, are 
acknowledged. 

 

The Region does not advocate for overly 
conservative assumptions to generate unrealistic 
RME scenarios and risk characterizations. The 
proposed approach to review the issue is noted, and 
the revised document will be reviewed to confirm that 
EPA’s concern has been addressed. 

 
 
 
 
 
 
 
 

6 

 

Sections 6.5 and 7 and Appendix L of the HHRA misrepresent the 
concentrations used in the risk  calculations as “upper-bound” values. The 
concentration values used (i.e., 95 percent upper  confidence limit of the 
arithmetic mean) are estimates of the arithmetic average concentration of  each 
contaminant at the site accounting for uncertainties in the data, as accurately 
described in Section 4. 

 

Discussions of the Upper Confidence Limit (UCL) concentration statistic in 
Section 6.5 and Appendix L  should be corrected, the “mean” scenario should be 
removed, and the “upper-bound” scenario  should be correctly labeled as the 
RME scenario. 

 

Discussions of the UCL concentration statistic in Section 7 should be corrected, 
particularly on pages  7-46 and 7-49, where it is interpreted as a 95th percentile. 

 

The CPG rejects the Region’s contention that the BHHRA 
misrepresents the UCL concentrations used in the 
background risk calculations by referring to them as upper- 
bound. The background risk calculations presented in 
Section 6.5 and Appendix L intentionally provide a risk range 
based on the simple arithmetic mean and the 95% UCL on 
the arithmetic mean. 

 

Nonetheless, the background risk calculations will be revised 
to use only the UCL which will be referred to as the RME 
scenario, and the mean scenario will be removed. 

 

The text in Section 7 will be revised to clarify that the 95% 
UCL is not the same as the 95th percentile. 

 

The background risks presented in the draft report did 
not provide a risk range. Rather, it presented risks 
calculated using a weak estimate of the mean 
concentration (simple arithmetic mean) and a robust 
estimate of the mean concentration, with a specified 
level of confidence in that mean (UCL). Only the 
latter approach is consistent with guidance. 

 

That said, the proposed revision as outlined in the 2nd 

and 3rd paragraphs of the response is acceptable. 

 
 
 

7 

 

The term “non-cancer hazards” needs to be used consistently in place of non- 
cancer risks. Non-cancer hazards do not represent a probability of disease as 
do cancer risks. The use of the term risks  for non-cancer health effects 
confuses the presentation of information and needs to be restated as non- 
cancer hazards consistently throughout the document. 

 

The term non-cancer risks will be replaced with non-cancer 
hazards. 

 

The proposed revision is acceptable. 

 
 
 
 

 
8 

 
 

Throughout the document the terms Chemicals of Potential Concern (COPC) and 
Chemicals of  Concern (COC) are used interchangeably. A determination 
regarding COCs is finalized at the time of  the ROD. Currently, the text provides 
this information in Section 6.4 but does not clearly indicate that  the ROD is the 
point where the final determination is made. The term COPC should be used in 
the document and a section in the Risk Characterization should formally identify 

 

The CPG rejects the Region’s characterization of the BHHRA 
discussed in this comment. As discussed with Region 2 
during the June 15, 2015 call, the terms COPC and COC 
have not been used interchangeably. It is the CPG’s 
understanding that Region 2’s comment was intended to 
convey that the BHHRA should not use the term COC. As 
requested by Region 2 in the June 19, 2015 letter, the term 

 

The proposed revision is acceptable. 
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the COCs pending the  finalization of the ROD. “COC” will be replaced with “potential COC” throughout the 

document. 
 
 
 
 
 
 
 

9 

 

The term “target” should be removed from the discussion of the risk range. The 
goal of the risk assessment is to provide information and not to set a goal of a 
specific cancer risk or non-cancer hazard. Use of the term “target” appears to 
suggest a specific risk or hazard goal in the risk  assessment. Instead, please 
use the following language: 

a.    Any cancer risk above 10-4 should be said to “exceed the NCP risk range.” 

b.   Any cancer risk between 10-4 and 10-6 should be said to be "within the 
NCP risk range." 

 

c. Any HI above 1 should be said to "exceed the goal of protection of an HI=1." 
The qualifier "slightly" should not be used. 

 

The report will be revised to use the requested language. 
 

Acceptable. 

 
 
 
 
 
 
 
 
 
 

10 

 
The text regarding the inclusion of the Reasonable Maximum Exposure (RME) 
and Central Tendency Exposure (CTE) needs to clarify that the RME is the 
basis for any risk management decisions under the Superfund program. As 
currently presented, the text suggests decisions may be based on the CTE. 
RAGS Part A, Chapter 6, (page 6-5) states: Actions at Superfund sites should 
be based on an estimate of the reasonable maximum exposure (RME)  expected 
to occur under both current and future land-  use conditions. The reasonable 
maximum exposure is defined here as the highest exposure that is reasonably 
expected to occur at a site. RMEs are estimated for individual pathways. 

 

The text in several places appears to concentrate on population risks and 
hazards. Consistent with  Superfund guidance and policies, the goal of the 
baseline human health risk assessment is to identify  cancer risks and non- 
cancer health hazards for the RME individual. 

 

The entire document needs to be reviewed and modified to reflect these 
comments. 

 

The BHHRA text already references the quote from RAGS 
stating that Superfund actions are based on the RME (see 
Section 4.3). The text is consistent with language from the 
RARC Plan that was provided by Region 2 in its comments 
on the draft RARC (see Comment 98 of EPA’s July 11, 2011 
comments). As directed by Region 2 in its July 11, 2011 
comments, this language was included in the RARC and has 
been included in the applicable section of the BHHRA 
(Section 4.3), including the specific RAGS Part A Chapter 6 
quote referenced in this general comment. 

 

In its June 12, 2015 letter, the CPG requested that the 
Region provide specific examples of where in the text 
population risks and hazards are discussed, as the Region 
contends in its comment. The CPG’s search of the 17-mile 
BHHRA for the term “population risk” found none. The 
Region has not responded to this request. 

 

EPA is willing to take back this comment. 

 
 
 
 
 

11 

 

 
 

Throughout the document, the term “more realistic” is used to discuss either CTE 
exposures or  alternative exposure factors. This term should be deleted. The 
CTE, or alternative exposure factors,  might describe average exposures. 
However, RME exposures are realistic, albeit they likely apply to a  smaller 
number of individuals. 

 

The CPG disagrees that the term “more realistic” has been 
used “throughout the document.” Region 2 acknowledged 
this during the June 15, 2015 call. The term “more realistic” 
is used to describe alternate exposure factors only five times 
in the Uncertainty Analysis (discussing adult body weight of 
80 kg [which is EPA’s 2014 revised default adult body weight], 

 

The proposed revision is acceptable. 
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swimming exposure times less than 2.6 hours, fish 
consumption rates less than 34.6 g/day, fraction ingested less 
than one for crab, and accounting for cooking loss). This is 
hardly throughout the document. 

 

It should be noted that in the risk assessment for the 
Gowanus Canal, prepared for Region 2 by HDR, CH2M- 
HILL, and GRB, the uncertainty analysis states on page 8-2 
[emphasis added]: 

 

“Based on the current conditions of the canal, it is likely that 
this is an overestimate of actual exposure to recreational 
receptors. Although possible, it is highly unlikely that a 
recreational receptor would swim in the canal for 26 days per 
year for 2.6 hours per day. Although the RME scenario 
indicated a slight risk above USEPA target levels, the CTE 
scenario (using more realistic but conservative assumptions 
of an exposure frequency of 13 days per year and an 
exposure time of 1.3 hours per day) indicated a risk within 
USEPA acceptable risk levels.” It is unclear to the CPG and 
possibly to the public why Region 2 is inconsistent and 
objects to the use of similar language for the LPRSA 
BHHRA. 

 

However, the term will be removed in the limited places 
where it has been used and replaced, as appropriate, with 
the term alternate,, plausible, more typical, or site-specific. 

 

Additionally, the CPG maintains that many of the Region’s 
directed exposure factors for the RME are not realistic for 
the LPRSA. 

 
 
 
 
 
 
 

12 

 
 

Overall, the text requires revisions to concentrate on the main risk drivers with 
less emphasis on exposure parameters that are not significant drivers. The 
Uncertainty section also needs to concentrate on the main risk drivers. A table 
summarizing the main risk drivers and whether they contribute to the over or 
underestimate of risks/hazards for the main contributors is needed to 
concentrate on the most significant information. The current presentation 
provides extraneous  information that does not focus on the most important 

 

The CPG disagrees with the Region’s characterization of the 
BHHRA text and believes the text appropriately focuses on 
risk drivers and key issues, and that extensive revisions are 
not needed nor justified. Region 2’s comment suggests a 
level of simplicity in documentation that belies the complexity 
of the LPRSA, the extensive data available, and scientific 
uncertainty on topics relevant to the risk results. The issues 
discussed in the uncertainty analysis are consistent with 
RAGS guidance and important to the understanding and 

 

The proposed approach to review the issue and add 
a table is noted. The revised document will be 
reviewed to confirm that EPA’s concern has been 
addressed in both the risk characterization and 
uncertainty sections. 
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results of the risk assessment. Overall, the risk  characterization should focus on 
those exposures that are the primary risk drivers. 

interpretation of site risks. As part of revising the document, 
the uncertainty analysis will be reviewed to identify any 
potential areas where it can be revised, and a table 
summarizing key issues and the associated impact on 
risks/hazards will be added. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

13 

 

The treatment of background throughout the report is inappropriate and is not 
consistent with risk  assessment guidance or the more specific guidance on 
background, “Guidance for Comparing  Background and Chemical 
Concentrations in Soil for CERCLA Sites,” OSWER Dir. 9285.7-41, September 
2002., which includes as Appendix B, “The Role of Background in the CERCLA 
Cleanup Program,” OSWER Dir. 9285.6-07P, May 2002. 

 

a)   Background should not be discussed throughout the report. It should only be 
discussed in the  risk characterization section, to put things in context. The 
background data should not be used to mitigate or otherwise detract from 
the risks posed by the site itself. 

 

b)   The draft BHHRA did not test any hypothesis of whether site data and 
background data are the same. Rather, the report contains statements that 
“background levels of [some chemicals]  contribute significantly to LPRSA 
risks” or “are comparable to LPRSA risks” (p. ES-2) without  statistically 
supporting the statements. Similar statements are made elsewhere in the 
BHHRA: pp. ES-3, ES-9, ES-11, Section 6.5.2. EPA’s Guidance for 
Comparing Background and Chemical Concentrations in Soil for CERCLA 
Sites (September 2002, Chapter 5) recommends quantitative statistical 
approaches for comparing site data to background data. A statistical 
comparison of  site data with background data should be performed before 
conclusions are made about whether site data exceeds or is comparable to 
background data, and before attributing specific  fractions of the site risk to 
background (e.g., pages 6-30 through 6-34 of BHHRA). The Background 
Guidance (p. 3-1) notes “in comparisons with background the parameter of 
interest is… the amount by which the mean of the distribution of 
concentrations in potentially  impacted areas exceeds the mean of the 
background distribution.” 

 

c)   Finally, if you wish to include calculated risks from background fish or 
sediment concentrations, the background dataset should follow the same 
rules as the LPRSA dataset (e.g., only accessible sediment samples should 
be used to calculate the risks for sediment exposure). Note that the 

 

The CPG disagrees with the Region’s contention that the 
treatment of background in the report is inappropriate or 
inconsistent with EPA guidance. The OSWER Directive 
9285.7-41 (USEPA 2002), Appendix B (“Policy 
Considerations for the Application of Background Data in 
Risk Assessment and Remedy Selection”) states that “the 
Risk Characterization should include a discussion of 
elevated background concentrations of COPCs and their 
contribution to site risks.” The CPG believes the background 
evaluation approach followed in the BHHRA report 
(presented in Section 6.5) is consistent with this objective. It 
is also consistent with the approach used by Region 2 in the 
revised FFS Appendix E, Section 3.2 Human Health 
Evaluation of Background Conditions. 

 

a.   The CPG does not agree that background is 
discussed throughout the report. Consistent with the 
2002 guidance, background and specifically the 
potential risks posed by background conditions, are 
appropriately discussed in the risk characterization 
section. Background is also discussed in the 
Summary and Conclusions and the Executive 
Summary to put site risks into context. This is hardly 
throughout the report. 

 

b.   The 2002 guidance does not specify that a statistical 
comparison of site and background data is needed 
before calculating potential risks from background. 
Further, Region 2 did not statistically compare site 
and background before performing background risk 
calculations in the revised FFS on PCBs, dioxin, and 
mercury in fish and crab tissue. However, to provide 
additional information, a statistical comparison of 
site and background will be added for a subset of 

 

a. It is noted that background is at least mentioned in 
every section of the report except Section 5 (Toxicity 
Assessment), and at the same time it is 
acknowledged that in several sections the limited 
discussion of background is appropriate. EPA 
remains concerned that discussion of background in 
the summary sections does more than just put site 
risks into context. For example, in Section ES.3 
specific background risk values are noted on page 
ES-11, but no specific site risk values are presented. 

 

b. The proposed approach to add statistical 
comparison of site and background data for some 
COPCs is noted, and the revised document will be 
reviewed to confirm that EPA’s concern has been 
adequately addressed. Note that the subset of 
COPCs to be evaluated should focus on the primary 
risk drivers. 

 

c. Acceptable. 
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contribution of background sediment concentrations to concentrations below 
the dam should  be evaluated in the Remedial Investigation (RI) or FS 
reports. This evaluation may include a  larger set of data than that used for 
risk comparisons. 

COPCs in sediment and tissue. 
 

c. The background datasets used in risk calculations 
will follow the same rules as the LPRSA datasets. 
 
 

 
 
 
 
 

14 

 

An update to the Superfund Standard Default Exposure Factors was recently 
published in February 2014. The entire risk assessment should be updated 
using the new EPA guidance values. However,  the value for Exposure Duration 
should be maintained as 70 years and not changed to 78.8 years based on the 
2011 EFH. The basis for this decision is consistency with the toxicity values as 
outlined in the 2011 EFH Introduction. 

 

Please note we do not expect changes in these values to significantly affect the 
overall calculations of  risk for this site. 

 

The exposure factors in the BHHRA will be revised to reflect 
current guidance, including the Standard Default Exposure 
Factors published in February 2014 (with corrections in April 
2015), and the 2011 version of the Exposure Factors 
Handbook. 

 

As discussed in the June 15, 2015 call with Region 2, the 
revised exposure factor tables are attached to this RTC. 

 

Acceptable. Comments on the revised exposure 
factor tables are attached separately. 
 
CPG Note 12/18/15: When AECOM updated 
the adolescent swimmer body surface area 
using the average of the male and female 
data, the resulting body surface area was 
calculated at 14,825 cm2.  To maintain 
consistency with other parameters, the 
calculated value has been used, versus the 
rounded value in Region 2’s comment of 
14,800 cm2. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

15 

 
The following general comment relates to the calculation of cancer risks and non- 
cancer health hazards from PCBs and Dioxins: 
RAGS Part D Tables 7 through 10, provide calculated cancer risks for total PCBs 
and dioxin-like PCBs but do not present information on non-dioxin like PCBs or 
total risks including both dioxin-like and non-dioxin like PCBs. In addition, the 
non-cancer health hazards associated with dioxin-like PCBs are not calculated. 
Page ES-5 of the draft BHHRA indicates that the evaluation was based on total 
PCB including both dioxin-like PCBs with the application of the 2010 Guidance 
and total PCBs without subtracting out the dioxin-like from the Total. Consistent 
with EPA’s documents titled “Use of Dioxin TEFs in Calculating Dioxin TEQs at 
CERCLA and RCRA Sites” (2013 Guidance) and the “1996 Reassessment of 
PCB Cancer” (1996 Guidance), cancer risks and non-cancer hazards should be 
provided for Total PCBs, dioxin-like PCBs and non-dioxin like PCBS and dioxin 
TEQ (see Example 4 from the 1996 guidance). 
A Hazard Quotient should be calculated for dioxin-like PCBs since as stated in 
the document Use of Dioxin TEFs, “the toxicokinetics and toxicodynamics for all 
DLCs are similar and act by a common toxic mode of action”. Therefore, the 
calculation of non-cancer HQ for dioxin-like PCBs should be provided in the table 
and summed with the calculated hazards for non-dioxin like PCBs. 

 

The calculation requested by Region 2 involving summing 
PCB TEQ and non-dioxin-like PCB-specific risks (minus the 
concentration of dioxin-like PCBs) results in double-counting 
for both cancer risk and non-cancer hazard. 

 

The CPG disagrees that the 2013 Guidance indicates that 
risks/hazards should be provided for total PCBs, dioxin-like 
PCBs, and non-dioxin-like PCBs. The 2013 Guidance 
discusses the calculation of two separate cleanup goals for 
PCBs: 1) one based on the toxicity of total PCBs (using the 
IRIS slope factors); and 2) one based on the toxicity of PCB- 
TEQ (using the TCDD slope factor). There is no mention in 
the 2013 Guidance of non-dioxin-like PCBs or summing non- 
dioxin-like PCBs with PCB-TEQ. The approach used in the 
BHHRA for the LPRSA is entirely consistent with the 2013 
Guidance in that two separate toxicological assessments of 
PCBs are considered. EPA’s 2010 TEF guidance also does 
not discuss non-dioxin-like PCBs or adding these risks to 
PCB-TEQ; rather PCB-TEQ should be summed with TCDD- 
TEQ to yield total TEQ. Again, the CPG’s BHHRA is 

EPA disagrees that summing PCB TEQ and non- 
dioxin-like PCB specific risks (minus dioxin-like 
PCBs) results in double counting for both cancer 
risks and non-cancer hazards. EPA still requests 
that the total cancer risks and non-cancer health 
hazards be presented as outlined in the original 
comment. 

 
This approach is recommended in the current IRIS 
profile for PCBs as well as the 1996 “PCBs: Cancer 
Dose-Response Assessment and Application to 
Environmental Mixtures” (1996 Guidance). The IRIS 
profile 
(http://cfpub.epa.gov/ncea/iris/iris_documents/docum 
ents/subst/0294_summary.pdf) states: "When 
congener concentrations are available, the slope- 
factor approach can be supplemented by analysis of 
dioxin TEQs to evaluate dioxin-like toxicity. Risks 
from dioxin-like congeners (evaluated using dioxin 
TEQs) would be added to risks from the rest of the 
mixture (evaluated using slope factors applied to total 

http://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0294_summary.pdf
http://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0294_summary.pdf
http://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0294_summary.pdf
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The RAGS Part D Tables should provide calculated EPCs and associated 
cancer risks and non-cancer HQ for dioxin-like and non-dioxin like PCBs, and 
total PCBs, consistent with the 1996 Guidance – Example 4. Further these 
calculated risks and non-cancer hazards from the dioxin-like and non-dioxin like 
PCBs should be combined to calculate the total cancer risks and non-cancer 
health hazards. 
The Uncertainty Section of the report may discuss the potential double counting 

consistent with the 2010 TEF guidance. The 1996 Guidance 
that Region 2 cites is now nearly 20 years old, and does not 
reflect current science for PCBs. Further, the Example 3 
(not 4) in Section 5 of the 1996 Guidance is just that – an 
example that can be used to provide additional information 
when congener data are available. This additional 
information is contained in the CPG’s BHHRA in the form of 

PCBs reduced by the amount of dioxin-like 
congeners)." 

 
In the draft BHHRA, the total risks labeled “PCB- 
TEQ” at the bottom of BHHRA risk tables included 
the contribution of all COPCs except the non-dioxin- 
like PCB congeners. Those “totals” may therefore 

of the cancer risks for the non-dioxin like PCBs indicating the limited knowledge 
regarding the percent of dioxin-like PCBs in the Aroclor mixtures texted in the 
animals that were used in the derivation of the Cancer Slope Factor with 
appropriate citations to the paper by Cogliano, V.J. Assessing the Cancer Risks 
from Environmental PCBs. Environmental Health Perspectives 106(6): 317-323, 
1998. In addition, the text in the Uncertainty Section can describe differences 
between the calculated total PCBs and dioxin-like and non-dioxin-like PCBs 
(e.g., enhancement of the risks and hazards from the dioxin-like PCBs) as an 
uncertainty. 

 

 
Example of Presentation of Information: 

 

 

 
 

The total calculated risks for all chemicals would include dioxin-like PCBS and 
non-dioxin like PCBs and the Uncertainty Section would discuss whether the 
analysis found enhancement of the dioxin-like PCBs and the uncertainties 
associated with the cancer slope factor based on the paper by Cogliano listed 
above. 

two estimates of PCB cancer risk. 
 

Summing the PCB-TEQ risk/hazard with that posed by the 
non-dioxin-like fraction using toxicity values derived for total 
PCBs (cancer) and Aroclor 1254 (non-cancer) is not sound 
science. The approach identified by Region 2 of subtracting 
the mass of dioxin-like congeners from the total does not 
resolve double-counting of toxicity, if the CSF and RfD used 
to evaluate the non-dioxin-like fraction are based on all 
congeners in the Aroclor mixture. The dioxin-like congeners 
contribute significantly to both the cancer and non-cancer 
toxicity of the mixture. Thus, the use of unadjusted total 
PCB toxicity values (e.g., upper-bound PCB CSF of 2 mg/kg- 
day-1 or Aroclor 1254 RfD of 2E-05 mg/kg-day) to evaluate 
the non-dioxin-like PCBs overestimates the risk/hazard of 
this fraction. 

 

The CPG does not agree that the BHHRA needs to be 
revised to address non-dioxin-like PCBs for cancer or non- 
cancer effects. However, a discussion of the potential non- 
cancer hazard of PCB-TEQ, including the application of the 
TCDD reference dose, will be added to the Uncertainty 
Evaluation. 

exclude over 80 COPCs (the number excluded 
depends on the medium). While the toxicity values 
derived for total PCBs (cancer) and Aroclor 1254 
(non-cancer) are based on all congeners in the 
commercial Aroclor mixture and may therefore 
overestimate the risk for the non-dioxin-like PCBs, 
the degree of this overestimation is uncertain. The 
approach of applying the toxicity values to the non- 
dioxin-like congeners is preferable to excluding them 
from the “PCB-TEQ” approach risk estimate totals. 

 

In addition, the CSF and RfD based on all congeners 
in the commercial Aroclor mixtures also have the 
potential to underestimate risks from total PCBs (and 
non-dioxin-like PCBs) in the environment because 
bioaccumulated mixtures appear to be more toxic 
than commercial mixtures and more persistent in the 
body, as noted in the Cogliano (1998) paper, the 
1996 guidance, and the IRIS profile. 

 

EPA agrees that the uncertainties associated with the 
evaluation of dioxin-like PCBs, non-dioxin-like PCBs, 
and TCDD can be addressed in the Uncertainty 
Evaluation. However, as indicated, information 
regarding the potential underestimation of risks also 
needs to be included. 

 
 
16 
 
 

 
 

The following general comments all relate to PCBs: 

a.   The report needs to be edited to indicate EPA’s classification of PCBs as a 
Probable Human Carcinogen. Any discussion indicating there is no 
evidence of cancer from exposure to PCBs should be removed. The text 
should use the language provided under the Classification of Carcinogens 
section of the PCBs IRIS file. This comment applies primarily to Sections 
5.1, 5.6.2.1, and 7.3.2.1, though other instances may appear. 

 

a.   Table 5-2 indicates that PCBs are classified as 
Class B2 carcinogens. The text will be revised to 
clarify EPA’s classification, and the discussion 
regarding human carcinogenicity evidence will be 
limited to the uncertainty evaluation. 

 

 

a.   Response acceptable. Note that the 
discussion regarding the carcinogenicity of 
PCBs in the uncertainty section needs to 
include the recent classification of PCBs by 
WHO as a human carcinogen. 
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The IRIS chemical file for PCBs includes a Weight of Evidence classification 
for PCBs of Probable Human Carcinogen. This classification, which was 
made in 1996, was based on human studies that were being updated, and 
indicated at that time that the currently available evidence was inadequate 
but suggestive. More recently, the International Agency for Research on 
Cancer (IARC) classified PCBs as Group 1, Carcinogenic to Humans, based 
on the conclusions of an IARC convened panel. These conclusions are 
presented in a paper in The Lancet Oncology, Volume 14, Issue 4, Pages 
287 - 288, April 2013. The report was published online on March 15, 2013, 
and can be found at: http://www.iarc.fr/en/media- 
centre/iarcnews/index1.php?year=2013. 

 

In addition, the National Toxicology Program has classified PCBs as 
reasonably anticipated to be carcinogenic to humans. This classification can 
also be provided in the text to represent the range of classifications from 
different organizations 

b.   The rationale for screening individual PCB congeners and dioxins/furans 
against respective screening levels should be provided since total PCBs and 
total dioxin and furan TEQ were already included in Tables 3-8 to 3-10. 

c. It appears that the co-eluting PCB congener list in Table 3-7 was applied 
across all sampling events and should not be because co-eluting PCB 
congeners differ by sampling event. Thus, the same list should not be used 
for all total PCB calculations. Based on the electronic data received from the 
CPG in 2012 for task code 12A and analytical data presented in Appendix 
A, some of the PCB congeners identified as co-eluting list different result 
values for the individual congeners. For example, in both Appendix A and 
electronic data file, results for  sample 12A-0401-C2AS listed PCB-110 as 
0.0211 mg/kg and PCB-115 as 0.000397 mg/kg. PCB- 110 and PCB-115 
are listed as co-eluting PCBs on Table 3-7; however, they have two different 
results and are not identified as being co-eluting PCBs in the electronic data 
file received for  task 12A. Thus, the total PCB concentration cannot be 
verified since the co-eluting PCBs are  different between individual sampling 
events. Table 3-7 should be revised to include co-eluting  PCB congeners 
for each sampling event. 
In addition, please use the agreed procedure to identify co-eluting PCB 
congeners. A qualifier  code of “C###” should be included to identify co- 
eluting PCB congeners in data presentation in  Appendix A. Consequently, 
the subsequent tables listing that “the co-eluting PCB congeners are not 
shown in the COPC screening tables” should be revised since the co-eluting 
PCB congeners differ by sampling events. 

b.   The individual PCB congeners and dioxins/furans 
were included in the screening tables for 
completeness. As discussed in the June 15, 2015 
call with Region 2, a statement to that effect will be 
added to the text.  

 
CPG Note 12/18/15: During revision of the 
screening tables, the decision was made to 
remove the individual PCB and dioxin/furan 
congeners to allow for a more streamlined table. 
 
c. As discussed in the June 24, 2015 call with Region 
2, Table 3-7 will be expanded to include co-eluting 
PCB congeners by lab/sampling event, and a brief 
explanation will be added to the report (pending 
confirmation from Region 2’s contractor on this 
approach). 

b.   Acceptable. 

c. Acceptable. 

http://www.iarc.fr/en/media-centre/iarcnews/index1.php?year=2013
http://www.iarc.fr/en/media-centre/iarcnews/index1.php?year=2013
http://www.iarc.fr/en/media-centre/iarcnews/index1.php?year=2013
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CPG’s 8/21/2015 and 9/1/2015 Responses 
 

EPA’s 10/16/2015 Response 
 

17 
 

List of 
Acronyms 

 

By spot checking, it is noted that this list is not complete, such 
as 
AOC, TERA. Please make sure it is complete. 

 

The acronym list will be reviewed and revised as 
appropriate. 

 

Acceptable.  

 
 
 
 
 
 
 
 

18 

 
 
 
 
 
 
 

Executive 
Summary 

 

As noted in the overall comments, the Executive Summary 
provides comparisons to the risk range established under the 
NCP without specifically stating the calculated cancer risks 
and non-cancer health hazards. Tables specifically 
identifying the calculated cancer risks and non-cancer health  
hazards along with the main COPCs that contribute to the 
total risk and hazard should be included, for both the RME 
and CTE scenarios. In addition,  the text of Section ES.1 
should include the calculated cancer risks and non- cancer 
health hazards. Finally, the Executive Summary should focus 
on those  risks above and within the NCP risk range and the 
non- cancer health hazards above the goal of protection of 
an HI of 1. Other risks and hazards not meeting these criteria 
can be briefly summarized in the Risk Characterization 
portion of the document. 

 

As indicated in the response to Comment 2, the risk 
summary tables will be revised to include the numerical risk 
and hazard estimates. 

 

Acceptable.  

 
 
 
 
 
 
 
 
 
 
 
 
 

19 

 
 
 
 
 
 
 
 
 
 
 

 
Executive 
Summary 

 

When summarizing risks and hazards, both in the Executive 
Summary and elsewhere in the document, please use the 
following guidelines: 

 

a.   Any cancer risk greater than 10-4should be said to "exceed 
the 

NCP risk range." 
 

b.   Any cancer risk between 10-4 and 10-6 should be said to be 
"within the NCP risk range." 

 

c. Any HI above 1 should be said to "exceed the goal of 
protection of an HI=1." The qualifier "slightly" should not 
be used. 

 

d.   Calculated risks and non-cancer hazards should be 
specifically stated for both the RME and CTE scenarios. 

 

For example, based on these guidelines, we suggest Bullet 1 
on 
Page ES-1 be rewritten as: 

 

 

As noted in response to Comment 9, the requested change 
in language will be made. The bullets in the Executive 
Summary will be revised as suggested. 

 

The CPG notes that the Region used the subjective 
qualifier “much” at the bottom of column 1 (last line) on 
Page 14 of the April 2014 8-mile Proposed Plan: 

 

“All of the RME hazards are  much [emphasis added] higher 
than EPA’s goal of protection of a HI of less than or equal to 
1.” 

 

The Region is requested to explain and clarify when it is 
appropriate to apply a subjective qualifier to discussions of 
risks and hazards. 

 

The proposed revision is acceptable. 
 

 
In response to the CPG’s specific question, subjective 
qualifiers to discussions of risks and hazards should be 
used only sparingly, but whenever a subjective 
qualifier is used, the estimated numerical risk or hazard 
value should be provided in the same 
sentence/paragraph. 
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No. 
 

EPA’s General Comments dated 6/5/2015 and 7/15/2015 
 

CPG’s 8/21/2015 and 9/1/2015 Responses 
 

EPA’s 10/16/2015 Response 
"Based on the reasonable maximum exposure 
(RME) scenario, the cancer risk to a recreational 
angler on the LPRSA consuming a mixed 
species fish diet exceeds the NCP risk range of 
10-4 to 10-6. The cancer risks to the RME 
individual are [insert calculated risk] for the adult, 
insert calculated risk] for the young child, [insert 
calculated risk] for the adolescent, and [insert 
calculated risk] for the young child/adult." 

 

Bullet 2 can be rewritten as: 
 

"The non-cancer hazards to the RME recreational 
angler on the LPRSA consuming a mixed species 
fish diet exceed the goal of protection of a Hazard 
Index (HI) equal to 1. The 
non-cancer health hazard is [insert calculated HI] for 
an adult angler, [insert calculated HI] for an 
adolescent and [insert calculated HI] for the young 
child consuming fish caught from the LPRSA." 

 

 
20 

 
Executive 
Summary, 
Page ES-1 

 
 

As noted in the overall comments, the 3rd bullet on 
Page ES-1 should be deleted. 

 

The third bullet will be revised to note that a mixed fish diet 
that does not include carp is associated with about four-fold 
lower risks (see response to comment 
4). 

 

This point should be deleted from Section ES.1 of the 
report – it is not a key finding of the risk assessment. 
The concept can be mentioned later in the Executive 
Summary, in the way described in your response. 

 
 
 
 
 
 
 

 
21 

 
 
 
 
 
 
 

Executive 
Summary, 
Page ES-2 

 

Under crab consumption: 
 

a.   Language in the first and second bullet should be 
modified as noted in Specific Comment 19. 

b.   The 3rd bullet should be deleted. This information 
can be discussed in the uncertainty section 

c. The word slightly should be removed from the 4th bullet. 
The word slightly should be removed throughout the 
document as a modifier to the HI calculated. 

d.   In the 4th bullet, muscle-only results should not be 
discussed here; they should be discussed in the 
uncertainty section only. Note that, according to Table 
6-6, the CTE non-cancer hazard index for a diet of crab 
muscle only is 1, not below 1. 

 

a.   The language will be modified. 
 

b.   The third bullet will be revised to note that a crab diet 
that excludes the hepatopancreas is associated with 
about five to six-fold lower risks. See response to 
comment 4. 

 

c. The word slightly will be removed and the 
specific hazard indices will be added. 

 

d.   The CPG does not agree to remove the 
statement. See response to comment 4. 

 

a.   Acceptable. 
 

b.   This point should be deleted from Section 
ES.1 as it is not a key finding of the risk 
assessment. It can be mentioned later in the 
Executive Summary. 

 

c. Acceptable 
 

d.   As noted above, this point should be deleted 
from Section ES.1 as it is not a key finding of 
the risk assessment. It can be mentioned 
later in the Executive Summary. 
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EPA’s General Comments dated 6/5/2015 and 7/15/2015 
 

CPG’s 8/21/2015 and 9/1/2015 Responses 
 

EPA’s 10/16/2015 Response 
 

 
 
 

22 

 

 
Executive 
Summary, 
Page ES-2 

 
 

The section called “Influence of Background Conditions on 
Risk” should be  renamed “Background Evaluation” and the 
language will need to be revised based on comments 
contained herein. In addition, a table may more clearly 
convey the information than text. 

 

The section will be renamed Background Evaluation, and 
the discussion revised in accordance with responses to 
other comments. The inclusion of a table to convey 
information discussed in the text will be considered. 

 

Response acceptable. EPA will review the revised 
document to determine if the issue is addressed 
appropriately. 

 
 
 
 
 
 
 
 

23 

 

 
 
 
 
 

Executive 
Summary, 
Page ES-4, 
Section 
ES.2.2 

 

a.   At the end of the 3rd sentence of the 2nd paragraph, 
add the phrase “though homeless groups have been 
observed along this stretch of  the river.” 

 

b.   The 2nd paragraph should note the presence of several 
residential properties on the eastern bank with yards 
that abut the river, perhaps at the end of the sentence 
that mentions parks and boathouses above RM 7. 

 

c. Please check whether the reference in the paragraph 
before the bullets should be to the 2009 Problem 
Formulation Document, not the CSM. 

 

d.   The last paragraph on this page should highlight that all 
decisions will be based on Reasonable Maximum 
Exposures. 

 

a.   The phrase will be added (with the exception 
of the word “groups”). 

 

b.   The text will be revised as requested. 
 

c. The paragraph references the CSM in the 
PFD, and the text will be clarified. 

 

d.   The text will be revised to note that Superfund 
actions are based on the RME, and RAGS Part A 
will be added as a reference (USEPA 1989b). 

 

Acceptable. 

 
 
 
 
 

24 

 
 

 
Executive 
Summary, 
Page ES-7, 
Table 

 

The table lists exposure to the surface water pathway as 
incomplete for the adult worker. Please change this to not 
quantified, and add 
a footnote stating that adult workers could include 
fire/rescue squads that may be exposed to the surface 
water, but their risks would be less than the risks 
quantified for an adult swimmer. 

 

EPA understands this is a departure from the RARC Plan. 
However, we do receive calls about this exposure pathway 
from time to time and think it is worth noting in the document. 

 

The text will be revised as requested. 
 

Acceptable. 

 
25 

 

Page ES-9, 
Last sentence 

 

Please add in parentheses “approximately 30 meals of 6 crabs 
per 
year” instead of “approximately 170 crabs per year.” 

 

The text will be revised as requested. 
 

Acceptable. 

 
 

 
 

 

 
 

 
 

 



 

 
Documentation of Comments and Responses on  

Draft Lower Passaic River Study Area Baseline Human Health Risk Assessment dated June 6, 2014 
              

                                      Page 14 of 77            

 

No. 
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EPA’s 10/16/2015 Response 
 
 

26 

 
Page ES-10, 
Second sub- 
bullet 

Remove the phrase after the semicolon related to carp and 
replace with “however, a diet that includes any individual fish 
species was found to exceed both the NCP risk range and 
the goal of protection of an HI=1 under the RME scenario. 
Further, a diet that includes any individual fish species was 
found to be within or exceed the NCP risk range and exceed 
the goal of protection of an HI=1 under the CTE scenario . 

The text will be revised to include a discussion of individual 
fish species risks, including a note that only carp exceeds the 
NCP risk range under the CTE scenario. The statement 
regarding a mixed diet with and without carp will not be 
removed (see response to comment 4). 

EPA maintains that the language specified in the 
comment regarding the RME scenario should be 
added to this bullet. This is an important summary 
point. 

 

In addition, please see response to Comment 19. 

 
27 

 

Page ES-11, 
Last sentence 

 

This sentence should be deleted. It is not appropriate here 
(“The 
contribution of background….”). 

 

The sentence will be deleted. 
 

Acceptable. 

 
 
 
 
 

28 

 

 
 
 

Page 1-1, 
Section 1.0, 
2nd Paragraph 

 
 
 

It is unclear why risk management guidance is identified in 
addition to the risk assessment guidance listed in first 
paragraph. The risk assessment should inform the risk 
management decision and inclusion of this risk 
management guidance is not appropriate. 

 

The text in this paragraph is equivalent to the text in the 
RARC Plan in the second paragraph on page 1, with the 
same risk management guidance documents referenced. 
The references identify to the risk manager that the risk 
assessment was conducted 
with the goal of providing the information consistent with 
the guidelines on how the risk manager makes decisions. 
The text will not be revised. 

 

Acceptable.  

 
 
 
 
 
 
 
 
 
 
 
 

29 

 
 
 
 
 
 
 
 
 
 

 
Chapter 1. 
Page 1-3 

 

The following updates are needed: 
 

•  ProUCL 5.0 is the current version of the software and 
should be added to the bulleted list on this page. 

 

•  Child-specific Exposure Factors Handbook (USEPA 
2008b) was replaced with the 2011 version of the 
Exposure Factors Handbook (2011 EFH), though all 
values for the child remain 
the same. All references to this document should be 
updated throughout the report to reflect EFH 2011. 

 

•  Regional screening levels were updated in 2015 and 
require updating to reflect the latest version expected to 
be available in May and November. 

 

•  As noted in the general comments, updated exposure 
factors were published in February 2014 by OSWER 
and should be used, though exposure duration should 
be maintained at 70 years for consistency with the 

 

The text will be revised as follows: 
 

•  The ProUCL 5.0 reference will be added. 
 

•  The bulleted reference to the Child Exposure Factor 
Handbook will be removed, and references to this 
2008 guidance will be updated to the 2011 EFH 
throughout the report. 

 

•  The RSLs will be updated to those published in June 
2015. 

 

•  See response to comment 14 and the tables 
provided to Region 2 with the updated information. 

 

Acceptable. Note that if there are changes to the RSL 
prior to the document being finalized, the impacts of 
these changes will need to be discussed in an 
addendum. 
 

CPG Note 12/18/15: The RSL table was updated in 
November 2015, subsequent to the completion of 
the screening for the revised BHHRA.  A 
comparison of the June and November 2015 RSLs 
for residential soil and tapwater showed that few of 
the RSLs used in the revised BHHRA changed.  For 
the RSLs that changed, the majority increased, with 
only one decrease (m/p-xylenes from 65 mg/kg to 58 
mg/kg in residential soil, which is greater than the 
maximum detect in sediment of 0.01 mg/kg). 
Therefore, no additional COPCs would be identified 
based on the update. Appendix B provides a 
comparison of the June to November RSLs that 
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No. 
 

EPA’s General Comments dated 6/5/2015 and 7/15/2015 
 

CPG’s 8/21/2015 and 9/1/2015 Responses 
 

EPA’s 10/16/2015 Response 
toxicity values. Also note, the surface area factors for 
adults and children were recently updated after the 
February 2014 publication, and these values will need 
to be updated in the text and tables as well. 

changed. 

 

 
30 

 

Page 2-1, 
Section 2.1 

 

Remove the last sentence of the 2nd paragraph. This is a 
CERCLArisk assessment and the statement is not necessary. 

 

The last sentence will be removed. 
 

Acceptable.  

 
 

 
31 

 
 

Page 2-2, 
Section 2.1.1, 
1st Paragraph 

 

References to the LPRSA being part of the Diamond Alkali 
site are fine, but  the first paragraph should not focus solely or 
even primarily on the upland portion of the site. The 
discussion of the upland facility should be condensed and 
more discussion of the contributions to the 17 miles should  
be included, potentially in the third paragraph. References to 
the operable units should be omitted. 

 

The text will be revised to be consistent with the RI. 
 

The proposed approach is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 

 
 

32 

 

Page 2-2, 
Section 2.1.1, 
2nd Paragraph 

 
Update the discussion to include information regarding the 
removal action at RM 10.9. 

 

The discussion will be updated to include the removal action 
at RM 10.9. 

 

Acceptable. 

 

 
 
 
 
 
 

33 

 

 
 
 
 

Page 2-2. 
Section 

 

2.1.1, 3rd 

Paragraph 

 
a.   The text here mentions only sediment chemistry data for 

the LPRSA and sediment, surface water and tissue data 
for areas outside the LPRSA. The presence of 
contaminants in surface water and tissue samples from 
the LPRSA should also be noted. 

b.   Briefly expand the discussion to include some description 
of the types of discharges that have contributed to the 
presence of other contaminants in the river (i.e., there 
are many facilities along the river that have contributed 
contamination). 

c. The last sentence of this paragraph should also be deleted. 

 

a.   The discussion will be expanded to note the presence 
of contaminants in surface water and tissue of the 
LPRSA. 

 

b.   The discussion will be revised to be consistent with 
the RI. 

 

c. This sentence speaks to regional conditions that 
are relevant to the discussion of Site Background. 
The sentence will not be removed, and a reference 
to the RI will be added. 

 

a. Acceptable. 
 

b. The proposed approach is noted, and the 
revised document will be reviewed to confirm that 
EPA’s concern has been adequately addressed. 

 

c. Acceptable. 

 
34 

 

Page 2-3, 
Section 2.2, 
Table 

 
Please verify that the referenced source of the land use data 
is the most up to date available. 

 

The source will be reviewed and if necessary, updates will be 
made. 

 

Acceptable. 

35 Page 2-3, 
Section 2.2.1 

 

The section about the upper river (Section 2.2.2) mentions 
master plans. Please also cite to master plans for the 
municipalities in this portion of the river. 

 

The CPG notes for the benefit of the Region that the text in 
this section is directed language from Region 2 for the 
RARC. References to master plans in this portion of the river 
will be added (see response to comment 36). 

 

Acceptable. 
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EPA’s 10/16/2015 Response 
 

 
36 

 
Pages 2-3 to 
2-4, Section 
2.2.2 

 

The master plans mentioned in this section should be 
referenced in the correct portion of the river. For example, 
reference to actions near the Sherwin Williams site should 
be discussed in Section 
2.2.1. 

 

The paragraph describing master plans and redevelopment 
along the waterfront will be placed under a new subsection, 
2.2.3 Redevelopment on the LPRSA. 

 

Acceptable. 

 
 
 

37 

 

 
Page 2-3, 
Section 2.2.1 

 

Please add language to the end of the last paragraph of this 
section mentioning that while access is limited, homeless 
groups have been observed and docks and other potential 
access pathways are present along this stretch of the river 
from which workers may fish and/or crab. 

 

The text will be revised (with the exception of the word 
“groups”. 

 

Acceptable. 

 
 
 
 
 
 
 
 
 
 

38 

 

 
 
 
 
 
 
 
 

Pages 2-4 to 
2-5, Section 
2.3 

 

The designated uses for all water classified by NJDEP as SE3 
are 
(http://www.nj.gov/dep/rules/rules/njac7_9b.pdf): 

 

1.   Secondary contact recreation; 
 

2.   Maintenance and migration of fish populations; 
 

3.   Migration of diadromous fish; 
 

4.   Maintenance of wildlife; and 
 

5.   Any other reasonable uses. 
 

“Secondary contact recreation” means recreational activities 
where the probability of water ingestion is minimal and 
includes, but is not limited to,  boating and fishing. The 
definition may include swimming in the future. 

 

The NJ reference provided above should also be used to 
further describe definitions for FW2-NT and SE-2 
classified waters. 

 

The CPG notes for the benefit of the Region that description 
of the NJ surface water classifications was language 
provided by Region 2 for the RARC, and is consistent with 
the language from the RARC. The NJ reference to the state’s 
water quality rules 
[http://www.nj.gov/dep/rules/rules/njac7_9b.pdf] will 
be added to the first sentence. 

 

Acceptable. The full definition of the classification 
should be included in the RI Report. 

 

 
39 

 
 

ages 2-4 to 
2-6, Section 
2.3 

a.   The general statement in the second paragraph on page 
2-5 (and throughout the document including section 4.1) 
that “Under current conditions and in the reasonably 
foreseeable future, recreational activities generally 
involve those with low potential for direct contact with 
river sediment and surface water” should be revised. As 
per the RARC, all of the exposure 
pathways are currently complete, and local and municipal 

 

a.   The first sentence in the paragraph will be 
removed. 

 

b.   The status of the canoe and kayak trail described 
in the 2007 action plan (and already noted in 
Section 4.3.4 of the document) will be mentioned 
in the revised text of Section 2.3. 

 

 

a.   Removing the first sentence completely from 
the indicated paragraph does not address the 
comment. Text here should acknowledge the 
desire on the part of municipalities to improve 
the condition of and access to their 
waterfronts. The first sentence should be 
replaced with the following text: “As noted 

http://www.nj.gov/dep/rules/rules/njac7_9b.pdf
http://www.nj.gov/dep/rules/rules/njac7_9b.pdf
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CPG’s 8/21/2015 and 9/1/2015 Responses 
 

EPA’s 10/16/2015 Response 
plans to increase access to the river will likely increase 
the number of individuals utilizing the river  in the future. 

 

b.   In addition to sculling activities, this section notes that 
use of canoes  and kayaks are occasionally 
observed. Please also 
note the ongoing development of a National Park Service 
water trail from upper reaches of this river, down to 
Newark Bay (Lower Passaic Canoe and Kayak Trail 
Action Plan, 2007, National Park Service). 

 

c. Remove or revise last sentence of this section which 
states: “The LPR surveys indicated that potential 
consumption of LPRSA fish and/or crab by local 
anglers is limited.” 

c. The sentence will be removed. previously, the risk assessment considers 
both current and future conditions. Local and 
municipal plans to increase access to the 
river will likely increase utilization of the river 
in the future. However, under current 
conditions, recreational activities for most 
individuals generally involve those with low 
potential for direct contact with river sediment 
and surface water.” 

 
b. Acceptable. 

c. Acceptable. 

 
 
40 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

Page 2-5, 2nd 
Full paragraph 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Please revise and combine the 3rd and 4th sentences 
of this paragraph as follows: 

 

Although the state’s classification of the freshwater 
portion of the river (from the confluence with 
Second River to Dundee Dam) includes swimming 
as a designated use, there are currently no public 
beaches or designated swimming areas on the 
river. As such, the occurrence of 
swimming under current conditions is expected to be 
limited. 

 

The third sentence of the paragraph notes that this stretch 
of the river frequently does not meet the pathogen 
standards associated with the state’s classification. This 
statement is in the RARC under the discussion of the 
Swimmer receptor (Section 
3.3.4.2) and provides relevant perspective on the exposure 
setting. The fourth sentence will be revised as requested, 
with the addition at the end, “nor are any identified in 
redevelopment plans.” The new sentence requested will be 
added with the exception of “under current conditions.” 

 

The text will be revised as follows: 
 

Although the state’s classification of the freshwater 
portion of the river (from the confluence with Second 
River to Dundee Dam) includes swimming as a 
designated use, this stretch of the river frequently 
does not meet the pathogen standards associated 
with this classification (NJHDG 2012). There are no 
public beaches or designated swimming areas on 
the river, nor are any identified in redevelopment 
plans. No swimming was observed during a year-
long Creel/Angler Survey (CAS) conducted by the 
CPG (discussed in Section 2.3.1.1), or during the 

 

The CPG’s revised text is acceptable, provided the 
phrase “under current conditions” is added to the last 
sentence. 
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EPA’s 10/16/2015 Response 
numerous sampling events completed as part of the 
remedial investigation at different times of the year. 
As such, the occurrence of swimming is expected to 
be limited. 

 
 
 
 

41 

 

 
 

Page 2-6, 
Section 2.3.1, 
Footnote 9 

 
 

The potential exists that individuals may travel to fish in both 
Newark Bay and the LPRSA. In addition, fish move within this 
system. As such, the use of the Burger 2002 survey is 
appropriate and can be considered site specific. 

 

The fact that anglers may fish in both systems and that 
select fish species move within the two systems is not a 
sound basis for considering the Burger 2002 survey to be 
site-specific. There are differences 
between the two water bodies as CPG has previously 
documented, and it is more accurate to consider it a regional 
survey. No change to the text will be made in 
response to this comment. 

 

Acceptable. 

 
 
 
 
 
 
 
 
42 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
 
 

Pages 2-7 to 
2-8, Section 

2.3.1.1 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
This section needs to be revised to reflect the facts that EPA 
did not approve the work plan for this survey and the results 
of the survey have not been published or made fully available 
to EPA for review. Throughout the document, references to 
the survey can be made anecdotally (i.e., people were 
observed fishing), but not quantitatively. In addition, the study 
description should briefly discuss the uncertainties associated 
with this survey. 

 

Please send us revised language for review prior to 
finalizing the next draft. 

 
From EPA’s Additional Responses to CPG Concerns 
(July 15):  Comment 42 (raised by CPG during 6/24/2015 
technical call) EPA has reviewed the summary report on 
the CAS submitted by the CPG with its FFS comments 
and cannot reproduce the results. More information is 
needed in order to fully understand what the CPG did and 
determine if EPA thinks it is appropriate. 
In particular, EPA is concerned with the weighting 
approach used by the CPG to interpret the raw data (see 
Comment 127c). In addition, EPA may have concerns with 
the underlying approach used to gather the data. Any 
reference to the CPG’s CAS should include the caveat that 
there is uncertainty with the findings of the CAS and that 

 

In 2009, the Region declined CPG’s invitation to participate 
in a creel/angler survey (CAS) of the LPRSA (11/12/2009 
email from Walter Mugdan to Geoff Grubbs). In 2011, the 
Region also declined CPG’s invitation to participate in the 
development of the peer review charge convened by 
Toxicology Excellence in Risk Assessment (TERA) 
(2/14/2011 letter from Walter Mugdan to Rob Law). As a 
courtesy, the CPG provided Region 2 with a copy of the 
final CAS Work Plan in November 2011. 

 

The CPG disagrees that Section 2.3.1.1 needs to be revised 
to reflect that the Region did not approve the CPG’s work 
plan. Region 2 did not approve the work plans for the two 
surveys used to derive the Region’s fish and crab 
consumption rates for the BHHRA, or 
the other regional angler surveys discussed in Section 
2.3.1. As discussed in the June 24, 2015 call with Region 2, 
the results of the survey are documented in the CAS Data 
Report, which was made available to the Region in August 
2014, as part of the CPG’s FFS comments. 

 

The CPG disagrees that Section 2.3.1.1 needs to be revised 
to reference the CAS only anecdotally. Other angler surveys 
are discussed quantitatively in Section 
2.3.1. Based on the Region’s July 15, 2015 letter to 
the CPG, Region 2 needs additional information 

 

EPA will provide final response on this portion of the 
Supplemental Response by October 30, 2015. 
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the results are not definitive. 

 
Some examples of places where the discussion of the 
CAS go beyond anecdotal to interpretation are: 

 

• Page 7-13 – says the CPG CAS supports a 
lower fish consumption rate. 

 

• Page 7-14 – implies the CAS supports a 
lower crab consumption rate. 

 
• Page 7-17 – says the CPG CAS supports a higher 

bodyweight 
 

• Page 7-18 – the footnote on this page 
 

• Page 7-38 – report says that the CAS 
shows that pregnant women are not 
consuming fish from the LPRSA 

 

References to the CAS such as these should either be 
removed from the report or additional language should 
be added to the references stating that these 
statements are uncertain and unconfirmed. 

 

and/or clarification on the CAS; the CPG will work with the 
Region to provide this information. 

 

 
CPG Response to EPA Additional Information on  Comment 
42 – The text will be revised to note that the findings of the 
CPG’s CAS have not been confirmed by Region 2 (see 
response to comments 42 and 127). The discussion of angler 
body weight will be removed (see response to comment 133); 
footnote 46 on page 7-18 will be removed (see response to 
comment 135); and the statement regarding pregnant and 
nursing women on p. 7-38 will be removed. Please also see 
the Attachment to this supplemental RTC document, which 
identifies places in the BHHRA report where the CPG’s CAS 
is discussed and where this information can be found in the 
CPG’s CAS Data Report, which was provided to Region 2 in 
August 2014. 
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43 

 

Page 3-1, 
Section 3.1, 
Second 
paragraph, 
1st sentence 

 

 
Provide a reference to the state validation guidelines mentioned in 
the text, with appropriate citation. 

 

The reference and applicable citations will be included 
in the revised report. 

 

Acceptable. 

 
 
 
 
 
 
 
 
 
 
 
 

44 

 
 
 
 
 
 
 
 
 
 

 
Page 3-2, 
Section 3.1.1 

 
Language needs to be added to the discussion of accessible 
sediments. Concentrations of contaminants in sediment that meet 
the definition of accessible sediment will change over time. A brief 
comparison of concentrations in the 143 samples used to calculate 
Exposure Point Concentrations (EPCs) should be made to the 
surrounding sediment concentrations, both horizontally and 
vertically. Reference to other documents where this issue is 
explored in more detail (such as modeling reports and the RI) can 
be made. This discussion can be included here and/or in the 
uncertainty section. 

 

Please modify the last sentence of the paragraph after the bullets in 
this section as follows, “These areas were excluded because the 
accessible sediment has been dredged and capped or filled, 
thereby interrupting the exposure pathway.” 

 

A discussion of the concentrations of key COPCs in 
nearby sediment samples that are not identified as 
accessible per the approved definition in the PFD will 
be added to the uncertainty evaluation. 

 

The last sentence of the paragraph will be revised as 
requested. 

 

 
CPG Response to EPA Additional Information on  
Comment 44 – The report does not ignore the rest 
of the river and the impacts of contamination 
throughout the river are implicit in the contaminant 
levels in fish and crab tissue, which are used to 
evaluate consumption risk. The focus on accessible 
sediment is limited to the evaluation of direct 
contact exposure pathways in the BHHRA as laid 
out in the Region 2-approved PFD as well as 
RAGS guidance (EPA 1989, 2004), which 
recommends that surficial nearshore sediment 
should be the focus of the evaluation of direct 

 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 
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   F rom EPA’s Additional Responses to CPG Concerns (J uly  15) :  
Comment 44 (raised by CPG during 6/24/2015 technical call) 

 
The report currently focuses exclusively on the accessible sediment 
and generally ignores the rest of the river. The LPRSA is a dynamic 
environment where sediment moves and concentrations at any 
particular  location likely change over time. In addition, fish and 
benthic species are exposed to more than just the  accessible 
sediment. A brief discussion of what the whole LPRSA looks like 
should be included, with  reference to both the RI report and the 
BERA (for fish concentrations) for more information. This  comment 
goes beyond just the identification of potential hot spots. 

contact with sediment. Per Region 2’s original 
Comment 44, CPG will include in the uncertainty 
evaluation a discussion of the concentrations of key 
COPCs in nearby sediment samples that are not 
identified as accessible to address the Region’s 
comment regarding hot spots. However, a 
discussion of the whole LPRSA system does not 
belong in the BHHRA, and this topic is addressed 
in detail in the 17-mile LPRSA RI report (AQEA et 
al., in prep). A statement will be added to the text 
that references the reader to the RI for more 
information on the LPRSA system. 

 
The comment includes the incorrect assertion by the 
Region that contaminant concentrations (presumably 
over the top 6 inches of sediment) at any particular 
location likely change over time. At most locations, 
changes only occur slowly over annual to decadal 
time frames. Concentrations can change more 
quickly only at the minor subset of locations subject to 
significant erosion and deposition during extreme flow 
events. 

 

 
 
 

45 

 
 

Page 3-2. 
Section 3.1.1. 
Paragraph 3. 

 

 
Indicate how the data from the supplemental sampling will be 
incorporated into the final report. 

 

The supplemental data for sediment and surface 
water will be incorporated into the summary statistics, 
COPC selection, EPCs, and risk calculations using 
the same methods used for the datasets included in 
the BHHRA. 

 

Acceptable. 

 

 
 
 
 
 

46 

 

 
 
 
 

Page 3-2 
through 3-3, 
Section 3.1.1 

 

EPA would like to complete a thorough review of all samples used in 
the draft HHRA. As such, please provide more details plus the 
excel table(s) showing the data used. This is not necessarily for 
inclusion in the report, but rather to aid in our review. 

 

These tables should include the SSP2 and surface water results that 
are now available, along with an updated list/count of samples 
used, updated data summary tables (such as Table 3.8) and an 
updated list of COPCs (if necessary). 

 

Further, the revised report should clearly list in figures and tables 

 

As agreed on the June 15, 2015 call with Region 2, 
the excel version of the Tables in Appendix A will be 
included with the revised draft of the BHHRA 
submitted to EPA. 
The tables (both excel and Appendix A) will include 
the SSP2 and additional surface water samples. 
Updated counts and lists of samples will be included. 
The CPG notes for the benefit of the Region that 
Tables 3-1 through 3-6 clearly identify which samples 

 

Acceptable. 
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  which samples are being used and in which sections of the river 
they are located. 

 
 F r om EPA’s Additional Responses to CPG Concerns (July  15) : 
Comment 46 (raised by CPG on its 6/12/2015 letter and discussed 
during 6/15/2015 and 7/15/2015 technical calls) 
We have already discussed the co-eluting PCB issue. To help 
explain our additional concerns, we offer  the following example: 

 
For accessible sediment, the report says that 143 samples were 
included in the EPC calculations, and  Table A-1 of Appendix A 
gives a sample count by sample event that results in a total of 
143 samples. However, Table A-4 includes the analytical data 
for 149 accessible sediment samples, Table 3-2 in the text of the 
report includes 292 accessible sediment samples, and portions 
of Figure 3-1 are very difficult to read. This is confusing and the 
reader should not have to rely on a figure to identify the  specific 
list of 143 samples. 

 
In addition, none of these tables or figures break out the data into 
the 3-mile segments that are used to  refine the sediment analysis 
in the BHHRA. While Table A-4 does identify each sample’s 
stream mile, the  samples are not sorted by stream mile, so 
attempting to identify the samples in each 3-mile segment in  this 
133 page table (that includes 149 samples) is laborious at best 
and should not be required of the reader. 

 
Clarification of which sediment samples were used in which EPC 
calculations could be as simple as adding a column or two to the 
list of samples in Table 3-2. 

were included in the BHHRA, and Tables 3-2, 3-4 and 
3-6 note the River Mile or reach where the sample 
was collected. Complementary figures also clearly 
present where samples were collected. In order to 
aid in the review of the sediment and surface water 
tables, sample lists will be organized by River Mile, 
and the sediment table revised to indicate the 
applicable river segment for each sample. The text 
and tables will be revised to reflect updated location 
and sample counts and COPC lists (if necessary). If 
Region 2 believes other information is missing, the 
CPG requests clarification. 
 
CPG Response to EPA Additional Information on  
Comment 46 
 
The text will be clarified to indicate that all of the 
samples listed in the sample tables, including 
Table 3-2 were included in the calculation of 
maximum detections for COPC screening and in 
EPC development. For accessible surface 
sediment, the text calls out a total of 143 samples 
– the word “samples” will be replaced by the word 
“locations”, and will clarify that at each of those 
locations, separate samples were collected for 
various parameters, such that the total number of 
discrete samples presented in Table 3-2 is greater 
than 143.  However, since each sample was not 
analyzed for all parameters, there are a maximum 
of 143 samples (and 6 duplicates) for any given 
parameter (which matches the total number of 
samples for dioxin and PCB congeners in Table A- 
4). The number of locations versus samples listed 
the text and tables will be updated and verified 
once the SSP2 data are included. 
As discussed on the 7/15/2015 call, the tables and 
figures will be revised to sort and break out the 
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   samples by the 3-mile segments used to refine the 
site-wide sediment analysis (see response to 
comment 46). 

 

 
47 

 

Page 3-5, 
Section 3.1.3 

 

The discussion of alternate fish species should explain why the 
QAPP included alternates. 

 

The explanation will be added. 
 

Acceptable. 

 
 
 
 
 
 
 
 
 
 

 
48 

 
 
 
 
 
 
 
 
 
 

Pages 3-6 to 
3-7, Section 
3.2.1 

 
 
 

a.   A description of the treatment of rejected data should be added 
to this section. 

 

b.   Consistent with RAGS Part D a work sheet describing the 
QA/QC of data and its usability for the BHHRA should be 
provided. 

 

c. The text describing the evaluation of Polycyclic Aromatic 
Hydrocarbons (PAHs) should use the term “relative potency 
factors” and not Toxicity Equivalency Factors (TEFs). The 
process used for deriving TEFs and the underlying science are 
significantly different from Relative Potency Factors (RPFs). 
EPA understands that the draft final version of the Data 
Usability Memo (dated 5/15/2014) uses the TEF language; this 
was an oversight on our part and should be corrected in the 
final document. 

 

a.   The description will be added. 
 

b.   The data were validated in a manner 
compliant with the current UFP QAPPs. 
Summaries of the data usability were 
provided in the RI/FS reports, all the data 
validation memos for each task were 
provided, and a complete MEDD compliant 
with Region 2 requirements containing all the 
data with validation qualifiers was provided. 
Therefore, the information included in the 
form has in fact been provided to Region 2. 
However, the work sheet will be provided 
and will include references to the previously 
submitted information. 

 

c. TEF will be replaced with RPF for PAHs. 

 

Acceptable. 

 
49 

 

Page 3-8, 
Section 3.3.1 

 

The reference to Risk Assessment Guidance for Superfund, Part A 
should be USEPA 1989b and not USEPA 1989. 

 

The revision will be made. 
 

Acceptable. 

 
 
 
 
 

50 

 
 
 
 

Page 3-8, 
Section 3.3, 
Point 4 

 

The RAGS Part D Table 2 series will need to be evaluated to reflect 
the latest Regional Screening Levels at the time the document is 
finalized. 

 

Attached are surrogate values from the Superfund Technical 
Support Center. The text will need to be updated to reflect these 
values and tables will need to be updated to reflect the 
recommendations from STSC. The uncertainties will need to be 
addressed in the Uncertainty Section of the report. 

 

The screening levels will be updated to the currently 
available June 2015 RSLs. The surrogates will be 
updated as recommended by STSC. 

 

Acceptable. Note that if there are changes to the RSL 
prior to the document being finalized, the impacts of 
these changes will need to be discussed in an 
addendum. 
 
Note: See response to comment 29. 
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51 

 
 
 

Page 3-9, 
Section 3.3.4 

 

 
Change the phrase at the end of the last sentence of the 2nd 

paragraph of this section to state, “which is higher than the 
consumption rate used for the LPRSA risk calculations.” 

 

The phrase is taken from the RARC Plan (Appendix 
A, Section 3.3.3). The phrase will not be revised. 

 

The RARC goes on to say “…the use of conservative 
fish tissue RSLs for the selection of edible tissue 
COPCs is health protective and will insure that all 
chemicals that may be of concern are included in the 
risk assessment.” If you include this language as well, 
this response is acceptable. 

 
 
 
 
 
 
 
 
 
 
 
 
 

52 

 

 
 
 
 
 
 
 
 
 
 
 
 

Page 3-10, 
Section 3.4 

 
 
 
 
 
 
 

 
a.   The text needs to clarify whether inorganic arsenic was 

maintained as  a COPC for crabs. 
 

b.   The discussion of removal of chemicals based on 5% or less of 
samples requires clarification. If a chemical was detected above 
the screening level in greater than 5% of samples then it should 
be retained as a COPC. 

 

c. The last bullet should be updated to reflect the new screening 
level of 0.24 mg/kg. 

 

a.   The text already states that “(….inorganic 
arsenic is a COPC in the three crab tissue 
types).” [See first full paragraph, second 
sentence.] 

 

b.   This comment is unclear; chemicals detected 
in 5% or more samples with at least one result 
above the screening level were retained as 
COPCs. Chemicals with a frequency of 
detection (FOD) below 5% were not retained 
as COPCs provided reporting limits were 
below the screening level in at least 90% of 
samples. Chemicals with a FOD below 5% 
with reporting limits above the screening level 
in more than 10% of samples were discussed 
in the uncertainty evaluation. These steps are 
consistent with the COPC selection process 
laid out in Appendix A of the RARC. The text 
will be reviewed and revised, if necessary, to 
clarify the treatment of chemicals with a FOD 
below 5%. 

 

c. The screening level will be updated. 

 

Acceptable.  

 
 
 
 
 

53 

 
 

 
Page 3-11, 
Section 3.4, 
2nd paragraph, 
3rd bullet 

 
COPCs for fish tissue differ by species. This approach is appropriate 
for  estimating risks for a single-species diet. However, the same set 
of COPCs should be used across species for the purposes of EPC 
calculation for mixed diets. 

 

From the tables in Appendix H, it appears that EPCs were not 
actually calculated for the mixed diets. Rather, risks were calculated 
by species including a diet fraction factor of 25% or 20% in the 
exposure equations for each species. So if a COPC was not 

 

As agreed in the June 24, 2015 call with Region 2, a 
uniform COPC list will be used across fish species for 
the mixed diet scenario. EPCs will be derived for 
each individual species and the mixed diet EPC will 
be derived by multiplying each EPC by 20% (the 
fraction of assumed diet for each of the five species 
included) and summing the fractions. A detected 
chemical identified as a COPC for at least one 
species will be included as a mixed diet COPC for 

 

Acceptable. Please note that this is not the place to 
have detailed discussions about other Superfund 
sites. However, differences between sites are not 
necessarily arbitrary and may reflect site-specific 
conditions. 
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  identified for that fish species it was not included in the risk estimate 
for that portion of the diet, or basically had an assumed 
concentration of zero in that portion of the diet. Since the 
concentration in that species could have been just below the risk 
screening level, the approach taken in the HHRA underestimates 
the risks associated with mixed fish diets. 

 

Across all fish species, 27 COPCs were identified. Only eight of 
them were COPCs for all species (as shown in Table 3-12). These 
eight COPCs included the HHRA risk drivers (e.g., PCDDs/PCDFs, 
PCBs, dieldrin, methyl mercury) so the most significant risks in the 
HHRA were not impacted by this issue. However, additional COCs 
may be identified if the other 19 COPCs are evaluated for all 
species. 

other species where it is detected. As agreed with 
Region 2 during the July 29, 2015 call, if a COPC is 
not detected in a given species, it will be included as 
zero in the EPC sum. 

 

The CPG notes for the benefit of the Region that the 
approach used in the risk assessment for the 
Gowanus Canal, which was prepared for Region 2 by 
its contractors, was the same as that used for the 
LPRSA BHHRA. For the Gowanus HHRA, COPC 
selection was performed on separate summary 
statistics for striped bass, white perch, and eel. EPCs 
were derived for the specific set of COPCs for each 
species. Potential risks were calculated for each 
species, based on species-specific diet fractions of 
0.47 (striped bass), 0.09 (white perch), and 0.44 (eel). 
The potential risks and hazards for each species were 
summed to obtain the total potential fish risk and 
hazard. Region 2 is arbitrarily applying inconsistent 
approaches for HHRAs within the Region. 

  

 
 
 
 
 
 
 

54 

 

 
 
 
 
 

Page 3-11, 
Last 
paragraph 

 
 
 
 
 
 
 

Please delete this paragraph. 

 

The paragraph discusses the identification of tissue 
COPCs that were not identified as COPCs for 
sediment or surface water, but were carried through 
the risk assessment (see also comment 174 which 
requests the addition of certain chemicals to the table 
discussed in this paragraph). The first three 
sentences of this paragraph will be retained. 

 

If the first three sentences are retained, then additional 
information should be added to the paragraph 
regarding the potential for the COPCs to 
bioaccumulate. Bioaccumulation may be the reason 
that some chemicals were not identified as COPCs for 
surface water or sediment (i.e., detected at lower 
concentrations in these media) but were identified as 
COPCs for fish or crab tissue. 

 

In addition, the third sentence should allow that the 
chemicals could also be associated with the site itself 
and not just regional background. 

 

 
 
 

55 

 
 

Pages 4-1 to 
4-5, 

 

Section 4.1 

 

The following language from the RARC should be incorporated into 
this section: 

 

In accordance with USEPA Guidance (USEPA 1989b, USEPA 
2001b), the scenarios and exposure parameter assumptions 
are intended to capture exposures under both current and 
future site conditions. All  of the exposure pathways are 

 

This language is already presented in the text 
(Section 4.3, Receptor and Chemical-Specific 
Exposure Parameters) in the same section where it is 
found in the RARC Plan (see Section 3.3.4 of the 
RARC, Receptor and Chemical-Specific Exposure 
Parameters). No change to the text will be made. 

 

Acceptable.  
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  currently complete. While expected improvements to the river 
and shoreline will likely increase the number of individuals 
utilizing the river, the exposure frequency and duration for 
some individuals already utilizing the river will not likely 
increase. As such, the use of combined current/future 
exposure assumptions is appropriate. 

 

In addition, the entire document should be reviewed for consistency 
with this approach. 

  

 
 

 
56 

 

 
Page 4-2, 
Section 4.1, 
Last 
paragraph 

Please remove the 2nd and 3rd sentences from this paragraph. 

Provide a listing of the latest land use guidance references. 
References are  available at 
http://www.epa.gov/superfund/programs/recycle/pdf/reusedirective.p 
df. 

 

The text will be revised. 
 

Acceptable. 

 
 

57 

 
Page 4-5, 
Table 

 

Under Current/Future Angler, young children are only consuming 
fish tissue, however, in Section 4.3.1 the young child is assumed to 
consume fish and/or crab. Please reconcile. 

 

The table on page 4-5 will be revised to indicate that 
the young child is assumed to consume fish or crab. 

 

Acceptable. 

 

 
58 

 

Page 4-8, 
Section 4.2.2, 
second 
equation 

 

 
Change the formula for “t*” from “2.4t” to “2.4T” 

 

The change will be made. 
 

Acceptable. 

 

 
59 

 
 

Page 4-9, 
Section 4.3 

 
 

At the end of the 2nd paragraph, the text should clarify that the RME 
individual is the basis for decisions under the NCP. 

 

The text in this section is consistent with language in 
the RARC Plan (see Section 3.3.4 of RARC), 
including the clarification that the Superfund actions 
are based on the RME. No revision will be made 

 

Acceptable. 

 
 

60 

 
Page 4-10, 
Section 4.3.1 

 

The discussion regarding exposures through fish/crab ingestion in 
the lower 4 miles should include the potential that workers on 
commercial/industrial properties may fish/crab from the locations. 

 

The Region is requested to provide documentation 
and citations that workers in the lower 4 miles may 
fish/crab at the location where they work. 

 

EPA is not asking that this be added as a full 
exposure pathway, just that the possibility be 
recognized, qualitatively. 

 
 

61 

 

Page 4-11, 
Section 4.3.1, 
2nd paragraph 

 

Add “(adolescent and adult only)” to the end of second and third 
bullets since exposure of a young child angler to sediment and 
surface water is not evaluated. 

 

The requested change will be made. 
 

Acceptable. 

http://www.epa.gov/superfund/programs/recycle/pdf/reusedirective.pdf
http://www.epa.gov/superfund/programs/recycle/pdf/reusedirective.pdf
http://www.epa.gov/superfund/programs/recycle/pdf/reusedirective.pdf
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62 
 

Page 4-11, 
Section 4.3.2 

 

Please delete the second to last sentence on the page (“Any 
swimming in the river is likely to be…”). This is speculation. 

 

The sentence will be deleted. 
 

Acceptable. 

 

 
63 

 

Page 4-14, 
Section 2nd 

paragraph, 3rd 

sentence 

 

To be consistent with the rest of the BHHRA document, please 
change the sentence to “…fish ingestion rates for the RME adult 
based on data from Burger (2002) (37.3 g/day) and Connelly et al. 
(1992) (31.9 g/day)…” 

 

The requested change will be made. 
 

Acceptable. 

 
 
 
 
 
 
 
 
 
 
 
 

64 

 
 
 
 
 
 
 
 
 
 
 

Pages 4-13 to 
4-15, Section 
4.3.6.1 

 
 
 
 

Reference to the Child Specific Exposure Factors Handbook should 
be replaced with a reference to the 2011 Exposure Factors 
Handbook. The 2011 document replaced the Child Specific EFH. 

 

The descriptions of the two surveys should consistently use the term 
“Newark Bay Complex” and not just “Newark Bay”. 

 

The text regarding the study by Ray et al. (2007b) should also 
acknowledge the Letters to the Editor written by EPA regarding the 
limitations of this study and why EPA determined not to evaluate 
the values derived from this study. Further, the decision regarding 
inclusion of the Ray et al. study provided in the February 2012 
decision resolving the dispute should also be acknowledged here. 
The text needs to clarify that decisions under Superfund are based 
on exposures to the RME individual and are not population based. 

 

See responses to comments 14 and 29, and the 
tables documenting the updates (attached to this 
RTC). 
The survey description will be revised to refer to 
Newark Bay Complex (please see response to 
comment 41). 
Per Region 2’s June 19, 2015 letter, this comment 
(referencing Letters to the Editor) will be disregarded. 
The text (first paragraph of Section 4.3) already states 
that Superfund actions are based on the RME (see 
response to comment 59). 
The CPG maintains there is value in understanding 
population exposures and risks, particularly when the 
fraction of the population exposed at RME rates is 
very small in comparison to the entire population. 
However, as directed by Region 2, population risks 
are not discussed in the BHHRA (see response to 
comment 10). 

 

Acceptable. 

 
 
 

65 

 
Page 4-15, 
Section 
4.3.6.2, 
Footnote 26. 

 

This footnote should be deleted. We do not have adequate data on 
fish populations to make this determination. Further, since human 
health risk  assessments evaluate the individual, not populations, 
there only needs to be enough fish to support the RME individual’s 
consumption rate. 

 

Footnote 26 will be deleted. 
 

Acceptable. 

 

 
66 

 
Page 4-16, 
Section 4.3.6.3 

 

Include further information regarding the reasons for not adjusting 
the cooking loss value for contaminants. Specifically, the text 
should indicate  the potential for individuals to consume pan 
drippings in sauces and other preparations. 

 

The text will be revised to note that the assumption of 
zero loss accounts for the potential that individuals 
may consume pan drippings in sauces and other 
preparations. 

 

Acceptable. 
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67 
 

Page 4-18, 
Section 4.3.6.6 

 

Please remove this section. The information is covered elsewhere 
in the report. 

 

Section 4.3.6.6 will be removed. 
 

Acceptable. 

 
 

68 

 
Pages 4-19 to 
4-20, Section 
4.3.7.3 

 
The skin surface area for the young child will need to be further 
evaluated based on the updates to EFH 2011 and also the updated 
Exposure Factors provided in OSWER Directive 9200.1-120. 

 

See responses to comments 14 and 29, and the 
tables documenting the updates. 

 

Acceptable. 

 

 
 
 
 

69 

 
 
 
 

Page 4-21, 
Section 4.3.7.4 

 
a.   As noted previously, reference to the Child Specific Exposure 

Factors Handbook should be replaced with a reference to the 
2011 Exposure Factors Handbook. The 2011 document 
replaced the Child Specific EFH. 

 

b.   EPA’s Dermal Guidance should also be listed as a reference in 
this section. 

 

a.   The reference in this section will be updated 
to the 2011 EFH. 

 

b.  EPA’s dermal guidance (USEPA 2004b) is 
already referenced in this section. The 
source of adherence factor for the adult will 
be revised from the 1997 EFH to EPA’s 
Dermal Guidance (USEPA 2004b). 

 

Acceptable. 

 
70 

 

Page 4-23, 
Tables 

 
Please define “na” on the two tables on this page. 

 

na will be defined. 
 

Acceptable. 

 

 
71 

 
Page 4-25, 
Section 4.3.8, 
3rd bullet 

 
 

Revise the sentence from “Child (ages 1 to 6 years,…)” to “Young 
child (ages 1 to 6 years,…)” 

 

The sentence will be revised to state Young child. In 
addition, the age range will be clarified as 1<7 years, 
as the receptor is assumed to range in age from the 
1st birthday to the day before the 7th birthday. 

 

Acceptable. 

 

 
72 

 
Page 4-27, 
Section 
4.3.10.2 

 

The text should clarify the differences between oral absorption factor 
and  relative bioavailability. The text needs to resolve potential 
overlaps between the equations provided on page 4-6 and the text 
provided here. 

 

The text will be clarified. 
 

Acceptable. 

 
 
 
 

73 

 
 
 

Pages 4-28 to 
4-29, Section 
4.4.1 

 

When the SSP2 data is incorporated into the risk assessment, 
please use the most current version of ProUCL to update the UCL 
calculations, both for the sitewide and river segment accessible 
surface sediments. If any other data sets require recalculation of 
UCLs, then the most current version of ProUCL should similarly be 
used. 
Please note that Version 5.0 is the most current, and the add-on to 
address dioxin congeners should be used. 

 

ProUCL Version 5.0 and the EPA’s dioxin calculator 
will be used to derive the updated EPCs for sediment 
and surface water (based on the addition of SSP2 
surface sediment and three additional rounds of 
chemical water column monitoring data to the 
BHHRA data set). 

 

Acceptable. 
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74 

 

 
 
 
 
 
 
 
 

Page 4-30, 
Section .4.2 

 
 
 
 

In addition to a site wide evaluation (i.e., assuming contact 
throughout the LPRSA), sediment exposures were evaluated on a 
refined spatial scale, dividing the river into six three-mile segments. 
The division of the river into these specific segments is not directly 
linked to exposure patterns, and other segment divisions could have 
been selected. The text should note this. 

 

In addition, some discussion is warranted in the Uncertainty 
Evaluation about the degree to which the segment definitions 
impact risk estimates. 

 

Exposure patterns were considered in the division of 
the river into the six three-mile segments, as stated in 
the last sentence of the second paragraph on page 4- 
29, “The basis for the six segments includes 
consideration of land use, shoreline type, access, and 
the primary types of human activities that take place.” 

 

The text will be revised to note that other segment 
divisions could be used, and the Uncertainty 
Evaluation will note the potential impact of alternative 
divisions on risk estimates. 

 

The CPG notes that the April 2014 FFS-RI treated the 
lower eight miles of the LPRSA as a single exposure 
area. 

 

Acceptable. 

 

 
75 

 
 

Page 4-31, 
Section 4.4.3 

 
 

Please provide the sample list used in the RM 6-9 east bank 
calculation. 

 

Table 3-2 provides the river mile for each sample; the 
table will be re-organized by river mile and the specific 
samples used in the RM 6-9 east bank calculation will 
be listed in the revised text. 

 

Acceptable. 

 
 
 

76 

 
 

Section 
4.4.4.1, Page 
4-31 

 

The document references a high 2,3,7,8-TCDD surface water result 
that was identified as an outlier and removed from the data set 
considered in the BHHRA. The location and basis for removal of the 
sample result as potentially representative of surface water quality 
in the river should be further discussed and evaluated. 

 

The location of the data point will be included in the 
revised text. Further clarification regarding the basis 
for removal of the sample will be added to the text. 

 

Acceptable. 

 
 
 
 
 

77 

 
 

 
Pages 4-33 to 
4-34,Section 
4.4.5.1, First 
Sentence 

 

The text summarizes total numbers of organisms by species across 
the 2009-2010 surveys, but the pie charts summarize data from 
separate surveys. Please add a pie chart that summarizes relative 
abundance across all surveys. 

 

It should be noted in this Section that striped bass is a non-resident 
species that spends only a part of its time in the LPRSA and, for 
this reason, striped bass were not sampled for the tissue chemistry 
program. 

 

A pie chart that summarizes relative abundance 
across both surveys will be added. 

 

The text will be revised to note that striped bass are a 
non-resident species that spends only a part of its 
time in the LPRSA, and therefore, was not sampled 
for tissue chemistry. 

 

Acceptable. 
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78 

 

 
 
 
 

Pages 4-33 
and 4-34, Pie 
Charts 

 

a.   Species in the figure and legend are color coded. However, it is 
very difficult to match the color for different species. For clarity 
and easy identification it is suggested that the number of each 
species caught be also listed on the legend, since the numbers 
are labeled on the figure. This comment applies to figures on 
both pages. 

 

b.   Please remove the blue crab from the pie charts, as these are 
not pertinent to the relative abundance of fish species and were 
evaluated separately from fish in the BHHRA. 

 

a.   The number of each species will be added to 
the legend. 

 

b.   Blue crab will be removed from the pie charts. 
The number of crab caught in each survey will 
be presented in Section 4.4.6 (EPCs for Crab 
Tissue). 

 

Acceptable.  

 
 
 
 

 
79 

 
 
 
 
 

Page 4-34, 
Section 4.4.5.2 

 
 
 
 

Please add a sentence stating that any species preferences 
exhibited on this river have a high degree of uncertainty because of 
the contamination and the existence of a do-not-fish advisory. 

 

A statement will be added to indicate there is 
uncertainty in species preferences. However, it is 
speculative to state that species preferences exhibited 
on the river are highly uncertain because of the 
contamination and the advisory. The species kept 
and/or targeted by LPRSA anglers are consistent with 
those reported for other regional water bodies, 
including the Delaware River (Faulds et al. 2004) and 
New York state rivers (Connelly et al. 1992). 

 

Acceptable.  

 
 
 
 
 
 

80 

 
 
 
 
 

Page 4-34 and 
4-35, Section 
4.4.5.3 

 
As noted in the general comments, carp must be included in any 
mixed-fish diet calculation. 

 

Using a mixed fish diet comprised of equal fractions (20%) of each 
of 5 species evaluated is a reasonable approximation given the 
inherent uncertainty with the information related to this issue, 
though other approaches could have been selected (for example, 
one based on relative abundance). However, a more detailed 
evaluation of the impacts of this assumption in the uncertainty 
section is needed. 

 

The CPG reminds the Region that the June 2014 
BHHRA includes carp in a mixed fish RME scenario. 

 

A discussion of the impact of the assumption of equal 
fractions will be added to the uncertainty evaluation. 

 

This section evaluates two scenarios: one with carp 
and one without carp. The comment relates to 
removing the scenario in this section that does not 
include carp. Based on the response to Comment 4, 
it is understood that the CPG will move the scenario 
without carp to the uncertainty section. 

 

In addition, the response to the second part of this 
comment is acceptable. 

 
 
 

81 

 

 
Page 4-35, 
Section 4.4.5.3 

 

Based on information presented later in the report (e.g., page 7-23, 
third paragraph), smallmouth bass fillet data were actually 
combined with largemouth bass fillet data to calculate a 
largemouth/smallmouth bass EPC in the BHHRA. This information 
should be clearly presented in Section 4.4.5 (EPCs for Fish Tissue). 

 

The text will be clarified. 
 

Acceptable.  
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82 Page 4-
35,Section 
4.4.5.3, last 
sentence 

Mixed fish diet EPC values should be calculated for a single set of 
COPCs across species. Risk calculation tables in the BHHRA would 
be simplified by presenting a single set of EPCs for the mixed diet 
rather than by repeating COPCs separately for each fish species in 
that diet. 

See response to comment 53. EPA notes that the CPG’s approach will maintain the 
lengthy tables for fish consumption, which could have 
been greatly simplified with the suggested 
modification of calculating mixed fish diet EPCs first. 
Rather than repeating the separate fish species in 
every single angler risk table, the report could show 
the EPCs for the different species all in one table 
alongside the mixed diet EPC based on the assumed 
diet fraction. Use of mixed diet EPC in the risk tables 
would have cut over 100 pages from Appendices H 
and I. 

 

However, the CPG’s approach ultimately achieves 
the desired mathematical result (i.e., including the full 
set of COPCs appropriately across species for the 
mixed fish diet), so it is acceptable. 
 
CPG Note 12/18/15:  As discussed on the October 
22, 2015 teleconference between Region 2 and 
CPG representatives and documented in the 
CPG’s letter to Region 2 on November 11, 2015, it 
was CPG’s intention to use one set of RME mixed 
fish diet EPCs in the risk calculations and RAGS 
Part D tables, as reflected in the Revised Draft 
BHHRA.  
 

 
 
 
 

83 

 

 
Page 4-35, 
Section 4.4.6 

 

The RME for crab ingestion based on a combined muscle and 
hepatopancreas approach is well supported by the knowledge base 
that is currently available. All discussion of a muscle-only diet 
should be removed from this section and confined to the uncertainty 
section. 

 

See response to comment 4. 
 

Based on the response to Comment 4, it is 
understood that the CPG will move the scenario 
muscle-only diet to the uncertainty section. 
Acceptable. 
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84 

 
 
 
 

Page 5-2, 
Section 5.1 

 
The first paragraph of this section can be retained, but the rest 
should be deleted. Reference can be provided to EPA’s Cancer 
Guidelines and RfD/RfC methodology, as well as IRIS, for further 
details regarding the approach to developing dose-response 
relationships. 

 

The second, third, and fourth paragraphs of Section 
5.1 will be moved to the uncertainty evaluation; these 
paragraphs present relevant information on 
uncertainties in dose-response relationships. The first 
paragraph of Section 5.1 will be merged with Section 
5.2, (Sources of Toxicity Data), and references to the 
relevant guidance will be added. The subsequent 
subsections in Section 5.0 will be renumbered. 

 

Acceptable.  

 
 
 
 
 

85 

 

 
 
 
 

Page 5-3, 
Section 5.2 

 

The discussion of updates to the IRIS program should reflect the 
current IRIS process outlined on the webpage  www.epa.gov/iris. 
Specifically, this  section of the IRIS website should be referenced 
http://www.epa.gov/iris/process.htm  to explain the process for 
evaluating chemicals and the discussion of the monthly update 
should be removed. 

 

The Verification Workgroup was disbanded a number of years ago 
and reference to this group should be removed from the text. 

 

The discussion of the IRIS program updates will be 
revised to reflect the current process, and the IRIS 
website will be added. 

 

Acceptable.  

http://www.epa.gov/iris
http://www.epa.gov/iris/process.htm
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86 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pages 5-2 to 
5-5, Section 
5.2, and 
Related 
Sections 

 

a.   The RSL Table is not EPA guidance or guideline or policy and 
should not be used as the basis for selecting toxicity values. 

 

b.   The discussion of TCDD needs to acknowledge other toxicity 
values such as HEAST, the 1986 HAD value for dioxins, and 
other values provided on the RS Q and A document, Question 
#44. 

 

The 1996 reassessment of PCB toxicity, an externally reviewed 
document, identified a slope factor of 150,000 mg/kg-day and 
this  value should be used in the calculation of risks for both 
dioxin-like PCBs and TCDD TEQs. The value of 150,000 mg/kg- 
day is listed on page 63 of the 1996 reassessment of PCB 
cancer toxicity. The text should also refer the reader to the 
Uncertainty Discussion regarding the range of toxicity values for 
dioxin. 
Please note that EPA is aware that draft versions of Tables 5-1 
and 5-2 were sent to us for review on 2/7/2014. These tables 
were discussed during the 3/6/2014 EPA-PA-CPG Technical 
Coordination Meeting. 
During that meeting, EPA recommended the use of 150,000 
mg/kg- day for the slope factor rather than 130,000 mg/kg-day, 
as captured in the meeting minutes sent to the CPG via email on 
3/26/2014. 
Update the toxicity values to indicate that recommendations for 
surrogates provided by Superfund Technical Support Center 
provided by EPA (attached). Accordingly, the last paragraph of 
this section can be deleted. 

 

c. The discussion of Uncertainty Factors should indicate the values 
range from 1 to 10 especially and reference the December 2002 
report titled: A Review of the Reference Dose and Reference 
Concentration Processes (available at 
http://www.epa.gov/raf/publications/pdfs/rfd- final.pdf). For 
example, this document indicates: If there are no appropriate 
human data, an interspecies UF of 1, 3, or 10 is used. The text 
should be modified to indicate the range of UFs from 1 to 10. 

 

d.   This document also indicates the limitation of using UF at the 
maximum level of 10,000 and does not support the use of UF 
greater than 3,000 in the decision making process. The text 
requires revisions to address these topics. 

 

a.   Comment noted. 
 

b.   The CPG notes for the benefit of the Region 
that Section 7.3.6.1 of the uncertainty 
evaluation discusses other toxicity values for 
TCDD, including the values cited in the 
Question #44 of the RSL Frequently Asked 
Questions (FAQ). The text will be revised to 
include a reference to that section of the 
report. 

 

Pursuant to the Region’s direction, the TCDD 
slope factor of 150,000 per mg/kg-day from 
HEAST (USEPA 1997b) will be used. 

 

Surrogates will be updated per the 
recommendations of STSC, and the last 
paragraph of Section 5.2 will be removed. 

 

c. The discussion of uncertainty factors will be 
revised to note that values range from 1 to 10, 
and a reference to the 2002 report will be 
added. 

 

d.   The text will be revised to note the upper 
bound on the total uncertainty factors identified 
in the 2002 document (noting that TPH is an 
exception - see response to comment 89). 

 

Acceptable. 

http://www.epa.gov/raf/publications/pdfs/rfd-final.pdf
http://www.epa.gov/raf/publications/pdfs/rfd-final.pdf
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87 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pages 5-4 to 
5-5, Section 
5.2 

Attached are responses from the Superfund Technical Support 
Center regarding the surrogate values that should be used to update 
the RfDs and CFSs, where appropriate. In addition, the last 
paragraph of this section can be removed. Findings from the STSC 
include the following recommendations: 
a.   Overall, weight of evidence analysis identifies 4,4’‐DDT as an 

appropriate surrogate for 4,4’‐DDD and 4,4’‐DDE based on 
similarities in structure, metabolism and toxicity profile. 

b.   Altogether, the analysis is unable to suggest any viable 
surrogates for 2,4’‐DDT, 2,4’‐DDD and 2,4’‐DDE due to 
limitations in the toxicity database. 
i. Surrogate analysis for 2,4’‐DDT cancer risk values: 

Considering the lack of conclusive information, comparative 
analysis of the carcinogenicity and genotoxicity of 2,4’‐DDT 
and structural analogs is not currently possible, preventing 
the identification of cancer surrogates. 

ii. Surrogate analysis for 2,4 ‐DDD cancer risk values: Overall, 
chronic systemic studies suggest that 2,4’‐DDD may be 
tumorigenic to mice and rats. Weight of evidence analysis 
indicates that 4,4’‐DDD could be a potential cancer 
surrogate for 2,4’‐DDD based on structure similarities and 
overlapping tumor types in mice (lung) and rats (endocrine 
glands). However, the limited information on the 
carcinogenicity of 2,4’‐DDD in the liver currently available is 
inadequate to support 4,4’‐DDD as a viable cancer 
surrogate. 

iii.   Surrogate analysis for 2,4’‐DDE cancer risk values: 
Therefore, supporting evidence on the carcinogenicity of 
2,4’‐DDE is deficient and inadequate to draw any 
comparisons to the candidate analogs, precluding the 
identification of appropriate cancer surrogates. 

c. Paper evaluating the feasibility of cis-chlordane (CASRN: 5103- 
71-9) as a potential surrogate for noncancer and cancer effects 
of compounds cis- (CASRN: 5103-73-1) and trans-nonachlor 
(CASRN: 39765-80-5), and oxychlordane (CASRN: 27304-13- 
8). Only chlordane was considered for further analysis as a 
potential surrogate for both noncancer and cancer effects: 
Overall, chlordane is an appropriate surrogate for both non- 
cancer and cancer effects of cis- and trans-nonachlor, and 

The requested changes to surrogates will be made. 

The CPG is waiting for guidance from Region 2 and 
EPA/STSC regarding the relative potency of cis and 
trans-nonachlor (Comment 87c). Until directed 
otherwise, the CPG will continue to follow the 
approach used in the draft BHHRA, which is that the 
potency of nonachlor and oxychlordane chemicals is 
comparable to that of chlordane. 

 

Response from EPA/STSC attached. 
 
CPG Note 12/18/2015:  The response from STSC 
provided multiple relative potency factors for 
nonachlor and oxychlordane based on noncancer 
studies.  STSC did not provide specific guidance 
on which values to apply, nor whether the values 
applied to cancer.  CPG requested clarification on 
this issue during the October 22, 2015 
teleconference between Region 2 and CPG 
representatives, and written request in the CPG’s 
letter to Region 2 on November 11, 2015. 
 
On December 4, 2015, Region 2 provided STSC’s 
response.  However, in order to meet the December 
18, 2015 deadline for the Revised BHHRA, AECOM 
had already completed the calculations using 
professional judgement regarding the application 
of the relative potency factors.  The differences 
between the STSC approach and the approach 
taken for the Revised BHHRA are summarized in an 
email from Robert Law (dmi) to Stephanie Vaughn 
and Jennifer LaPoma (EPA) on December 10, 2015. 
As the email and its attached summary indicate, 
the differences between the approaches are 
minimal and would not result in changes to the 
conclusions of the BHHRA. 
 
Jennifer LaPoma responded on December 14, 2015 
that the CPG should submit the Revised BHHRA in 
its current form. 
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  oxychlordane chemicals, but the variation in the relative 
potency of toxicity of these test chemicals from chlordane 
should be carefully accounted when deriving surrogate risk 
values and slope factors based on the IRIS document for 
chlordane (technical; CASRN: 12789-03-6) (U.S.EPA, 1997). 

d.   Paper evaluating the feasibility of naphthalene (CASRN 91-20- 
3) as a potential surrogate chemical for the oral noncancer and 
cancer risk assessments of C2-, C3-, and C4-naphthalenes, 
and, evaluating the feasibility of chrysene (CASRN 218-01-9) 
as a surrogate chemical for oral noncancer and cancer risk 
assessment of C2- benzanthracene/chrysene: 
i. Taken together, naphthalene is not the best surrogate for 

both oral non-cancer and cancer assessments of C2-, C3- 
, and C4-naphthalenes as suggested by the requestor. 
However as described above, 2-methylnaphthalene could 
be a good surrogate for the non-cancer assessment of 
C2-, C3-, and C4-naphthalenes. Therefore, fluoranthene 
is the best possible surrogate (and not chrysene as 
suggested by the requestor) for the oral non-cancer 
assessment of C2- benzanthracenes 

ii. Chrysene is suggested as a possible surrogate for the 
cancer assessment of C2-benzanthracenes by the 
requestor and the STSC agrees with this suggestion. 

  

 
88 

 

Page 5-5, 
Section 5.3 

 

Include a reference to EPA’s BMD guidance 2012 available on the 
EPA Risk  Assessment Forum webpage. 

 

The reference will be added. 
 

Acceptable. 

 

 
 
 
 
 
 
 

89 

 
 
 
 
 

 
Pages 5-6 to 
5-7, Section 
5.3 

 

a.   Modify the section regarding the uncertainty factor of 10,000 to 
indicate these values are developed in the Provisional Peer 
Review Toxicity Values (PPRTVs) as screening levels and are 
not designed to be used in the decision making process as 
outlined in the document “A Review of the Reference Dose and 
Reference Concentration Processes” available at: 
http://www.epa.gov/raf/publications/pdfs/rfd-final.pdf. 

 

b.   Change the UFs to a range of 1 to 10 since 10 is not always 
used as the UF depending on the available data. Values used in 
IRIS have included 1, 3.14, and 10. 

 

c. Consistent with the recommendations for thallium the text should 
indicate that the Appendix value will be used for screening 

 

a.   The text describing the combined uncertainty 
factor of 10,000 for TPH will be revised as 
requested. 

 

b.   The discussion of UFs will be revised to 
indicate that a range of 1 to 10 is available. 

 

c. The text will be revised to note that the 
Appendix RfD for thallium is for screening 
purposes only. As discussed in the July 29, 
2015 call with Region 2, thallium (and TPH) will 
continue to be retained in the noncancer 
hazard calculations, and the text will note that 
HQs are uncertain due to the screening nature 

 

Acceptable. 

http://www.epa.gov/raf/publications/pdfs/rfd-final.pdf
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  purposes only. 
 

d.   The discussion of the RfD used for TPH C9-C18 should 
reference the information provided in the PPRTV document 
which clearly states that this value should be used for screening 
purposes only and not to support a risk management decision. 
Information from Indiana  should be removed from the paragraph 
and replaced with the following information from the PPRTV 
document: 

 

“Users of screening toxicity values in an appendix to a PPRTV 
assessment should understand that there is considerably more 
uncertainty associated with the derivation of a supplemental 
screening toxicity value than for a value presented in the body of 
the assessment.” In addition, the text should  indicate that despite 
this evaluation, the concentrations remained below the screening 
levels. The text needs to be edited to refer the reader to the 
PPRTV Chemical File. 

of the toxicity values. 
 

d.   The text here and in the risk characterization 
will be revised to note that the PPRTV RfD for 
TPH is for screening purposes only and refer 
the reader to the PPRTV Chemical File. The 
Indiana reference will be removed and the 
quote from the PPRTV document added to the 
text. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

90 

 
 
 
 
 
 
 
 
 
 

 
Pages 5-7 to 
5-10, Section 
5.4 

 

a.  Page 5-8: The last paragraph should state that those chemicals 
evaluated following the 2005 Cancer Guidelines include the new 
classification process outlined in the 2005 Cancer Guidelines. 
Other chemicals on IRIS that have not been updated still 
maintain the old classification system and will be updated as 
appropriate during the IRIS chemical reassessment. Therefore, 
both classification systems  are provided in the appropriate 
Tables consistent with the information available at IRIS. 

 

b.  Page 5-9: The discussion of chemicals with a Mutagenic Mode of 
Action (MMOA) should clarify whether any other chemicals listed 
on the Superfund Webpage 
http://www.epa.gov/oswer/riskassessment/sghandbook/chemical 
s.htm  were evaluated. The text should clearly explain whether 
Chromium +6 was evaluated including an assessment of a 
MMOA. The text regarding the IRIS review of Chromium should 
be shortened to indicate EPA is re-evaluating this chemical 
through the IRIS process. 

 

c.   Page 5-10: The calculation of ADAFs should be based on the 
individual  years and not the adjusted ADAFs provided at the 
bottom of the Table on page 5-10. 

 

a.   The text will be clarified as requested. 
 

b.   The text will be updated to reference the web- 
page listing of the MMOA chemicals, and that 
none of the other COPCs appear on the list. 
Page 5-9 of the text clearly states that ADAFs 
were applied to hexavalent chromium. It 
should be noted, however, that hexavalent 
chromium is not listed on the web-page 
Region 2 has referenced. 

 

c. The calculation of the age-weighted ADAFs 
was done to simplify the risk calculations and 
is mathematically equivalent to calculating the 
potential risks for each age range. However, 
as discussed in the June 15, 2015 call with 
Region 2, a supplemental set of Table 7s will 
be included in Appendix H for the COPCs with 
MMOA. 

 

Acceptable. 

http://www.epa.gov/oswer/riskassessment/sghandbook/chemicals.htm
http://www.epa.gov/oswer/riskassessment/sghandbook/chemicals.htm
http://www.epa.gov/oswer/riskassessment/sghandbook/chemicals.htm
http://www.epa.gov/oswer/riskassessment/sghandbook/chemicals.htm
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91 

 
 
 
 

 
Page 5-10, 
Section 5.5 

 
 
 
 
 

Section 5.5 should be retitled as “Dermal Absorption Factor”. The 
text should also identify the specific chemicals where oral 
absorption factors were applied. 

 

Section 5.5 discusses adjustment of oral toxicity 
values to account for the absorbed dose calculated for 
dermal exposures. To avoid confusion with the 
discussion of dermal absorption fractions in Section 
4.3.10.1, the CPG recommends that the term 
gastrointestinal absorption efficiency, which is 
consistency with EPA’s dermal guidance (RAGS E, 
Exhibit 4-1), be used. The specific chemicals where 
gastrointestinal absorption efficiency factors were 
applied will be identified in the text. 

 

Acceptable.  

 
 
 
 
 
 
 
 
 
 

92 

 
 
 
 
 
 
 
 

 
Page 5-12, 
Section 5.6.1 

 
 
 

The text here states that the CalEPA (2013) CSF of 1.3E+05 
(mg/kg-day)-1 for 2,3,7,8-TCDD was selected “in accordance with 
USEPA’s hierarchy (USEPA 2003a).” However, the hierarchy 
referenced gives equal weight to several other potential sources of 
toxicity information within “Tier 3.” Therefore, citing this hierarchy is 
not an adequate basis for selecting the CalEPA CSF and additional 
information will need to be provided consistent with the RSL 
Questions and Answers #44. 

 

As explained previously, the HEAST value of 1.50E+05 should be 
used to provide consistency with the 1996 Reassessment of Cancer 
Toxicity for PCBs, including for dioxin-like PCBs and for TCDD TEQ 
(see Example 3). 

 

The text will be revised to cite EPA’s 2013 white paper 
on selecting Tier 3 values for RSL derivation (USEPA 
2013b), which lists CalEPA CSF above HEAST, and 
was the basis for CPG’s use of the CalEPA CSF of 
130,000 (mg/kg-day)-1, as well as broad use by other 
EPA regions and states (see response to comment 
154). The use of CalEPA’s dioxin CSF is consistent 
with EPA’s national practice for derivation of risk-
based screening levels for use at hazardous waste 
sites, including Superfund. The selection of the 
HEAST value is solely at the discretion of the Region. 

 

Per response to comment 86b and pursuant to the 
Region’s direction, the HEAST CSF of 150,000 
(mg/kg-day)-1 will be used for dioxin-like PCBs and 
TCDD-TEQ. 

 

The sentence on page 5-12 stating the CSF should 
be updated to: “The HEAST CSF of 150,000 (mg/kg- 
day)-1 has been used in evaluating potential 
carcinogenic effects of TCDD-TEQ in all media, as 
recommended by USEPA Region 2.” 

 

Any discussion of other Tier 3 toxicity values, 
including EPA’s 2013 white paper regarding the 
default hierarchy of sources used for RSLs, should 
not be added here but reserved for the Uncertainty 
Evaluation. 

 
93 

 

Pages 5-13 to 
5-14 

 

Please see general comments regarding PCB classification for 
carcinogenicity. 

 

Comment noted. 
 

Acceptable.  
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94 

 

 
 
 

Page 5-14, 
Section 5.6.2.2 

 
 

This footnote will need to be revised to indicate there is significant 
uncertainty based on the limited information regarding the 
composition of Aroclor 1254 used in the development of the oral 
Cancer Slope Factor, as discussed in the paper by V. J. Cogliano 
noted above. 

 

While Cogliano (1998) notes lot-to-lot uncertainty, 
there is limited uncertainty in the composition of the 
Aroclor 1254 used in the development of the oral 
CSF. The compositions of Aroclor 1254 presented in 
Table 2 of Cogliano (1998) and reported in Table 1 of 
Mayes et al. (1998) are similar. The CPG disagrees 
that footnote 37 needs to be revised. 

 

In addition to lot-to-lot variability of commercial 
mixtures, Cogliano (1998) noted that the CSF does 
not reflect differences between commercial and 
environmental mixtures. Living organisms selectively 
bioaccumulate persistent congeners, but commercial 
mixtures tested in laboratory animals were not 
subject to prior selective retention of persistent 
congeners. This leads to some uncertainty in the 
toxicity of PCB mixtures in the environment as 
compared with the commercial mixtures. 

 

The footnote on page 5-14 accurately notes that a 
direct sum of total PCB and PCB TEQ cancer risks 
may “double count” risks from co-planar PCBs, 
because the environmental concentrations of co- 
planar PCBs (i.e., dioxin-like PCBs) would be included 
in both risk estimates. 

 

However, risks from dioxin-like PCBs and non-dioxin- 
like PCBs may be estimated separately and then 
summed to avoid double counting. The toxicity values 
applied to the non-dioxin-like PCBs may overestimate 
their risk because co-planar PCBs were present in the 
study mixture, but the degree of this overestimation is 
uncertain. 

 

Revise footnote 37 as follows: “Summing non-dioxin- 
like PCB cancer risks and PCB TEQ cancer risks has 
the potential to overestimate the risk posed by the 
PCB mixture, as co-planar PCBs were present in the 
commercial mixtures used to derive the Aroclor CSF. 
However, the degree of this overestimation is 
uncertain.” 



 

 
Documentation of Comments and Responses on  

Draft Lower Passaic River Study Area Baseline Human Health Risk Assessment dated June 6, 2014 
              

                                      Page 39 of 77            

 

 

No. 
 

Page No. 
 

EPA’ s Specific Comments dated 6/5/2015 and 7/15/2015 
 

CPG’s 8/21/2015 and 9/1/2015 Responses 
 

EPA’ s 10/16/2015 Response 
 
 
 

95 

 

 
Page 5-15, 
Section 5.6.2.3 

 

 
Please clarify in the text that the oral RfD for Aroclor 1254 is being 
used for all PCBs and for all media. 

 

The CPG notes for the benefit of the Region that the 
text clearly states that the RfD for Aroclor 1254 has 
been used (see the last sentence of section 5.6.2.3). 
The phrase “for all PCBs and for all media” will be 
added to the sentence. 

 

Acceptable. 

 
 

96 

 
Page 5-16, 
Section 5.6.3 

 

The text should discuss how the oral RfD for naphthalene was 
selected for alkylated naphthalenes. See comments from 
Superfund Technical Support  Center provided above. 

 

The sentence will be revised to state that based on 
STSC input, the oral RfD for 2-methylnapthalene is 
used. 

 

Acceptable. 

 
97 

 

Page 5-16, 
Section 5.6.4 

 

a. The discussion regarding organic and inorganic arsenic requires 
further clarification. 

b.  The text should clarify organic arsenic is not being evaluated 
b. quantitatively. 

 

a. The text will be reviewed to determine what if 
any clarification is necessary. 

b.   The CPG notes for the benefit of the Region 
that the text states on Page 5-17, organic 
arsenic was evaluated in crab tissue 
quantitatively. Organic arsenic 
oncentrations were estimated by subtracting 
inorganic arsenic concentrations from total 
arsenic concentrations. The HI for organic 
arsenic was calculated using the MRL for 
dimethylarsinic acid (DMA). 

 

Acceptable. 
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98 

 
 
 
 
 

Page 5-17, 
Section 5.6.5 

 

As discussed under Appendix G, further detail regarding the lead 
assessment is needed. Information needed includes clarification 
regarding the model used for the adolescent and the basis, CDC’s 
changes to the recommendations for blood lead levels that are 
being considered by EPA, and discussions regarding the exposure 
assumptions used in the lead models. 

 

Please note in the uncertainty section that the CDC has reduced 
their recommended acceptable blood level from 10 ug/dl to 5 ug/dl. 
EPA is currently evaluating the updated CDC value. 

 

The text will be updated. See responses to 
comments 194-206. 

 

Acceptable. 

 

 
 
 
 
 
 

99 

 
 
 
 
 
 

Page 6-1, 
Footnote 38 

 

 
 
 

Current EPA guidance that updates standard default exposure 
factors for Superfund (OSWER Directive 9200.1-120, February 
2014) recommends continuing use of 70 years as the default 
“lifetime” duration, pending additional input from EPA’s National 
Center for Environmental Assessment (NCEA). Therefore, this 
footnote should be deleted. 

 

The CPG does not agree to remove this footnote. 
Similar to the potential change in the acceptable blood 
lead concentration that EPA is evaluating (see 
comments 98 and 195), the footnote provides 
information regarding a pending change to guidance 
that is potentially relevant to the risk estimates. It is 
unclear why it is acceptable for Region 2 to require a 
reference to one pending change (blood lead action 
level) and disallow a reference to another (default 
lifetime duration). The Region needs to be consistent 
in these instances. 

 

Based on discussions with NCEA this activity is still 
ongoing. It is acceptable to retain the footnote, but it 
should be amended to include reference to EFH 
2011. 

 

 
 
 

100 

 

 
Page 6-3, 
Section 6.2, 
4th Paragraph 

 

The second sentence states “The tables summarizing the HI show 
both the total HI and HI by target endpoint.” However, the tables in 
Sections 6.3.1 through 6.3.5 only indicate whether an HI is greater 
than or less than 1. 

 

These tables should show the actual total HI and HI by target 
endpoint. Similarly, these tables should show the actual estimated 
excess lifetime cancer risks (ELCRs). While tables eventually 
referenced in Section 6.3.6 do  show total His and total cancer risks, 
they still do not summarize “HI by target endpoint.” 

 

This overall approach was noted in the general comments and 
should be addressed throughout the report. 

 

The tables will be revised to include the actual 
estimates for risk and HI values. 

 

Acceptable. 
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101 

 

Page 6-4, 
Section 6.3.1, 
1st Paragraph 

 

Remove the last sentence. The evaluation of potential risks from 
the crab consumption pathway is a reasonable maximum exposure; 
it is not associated “with a high degree of uncertainty.” 

 

The last sentence of the first paragraph in Section 
6.3.1 will be removed. 

 

Acceptable. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

102 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Pages 6-4 to 
6-24, Section 
6.3 

 

Section 6.3, entitled “Risk Characterization Results,” includes 
minimal discussion of the risk characterization results and instead 
relies on tables which do not transparently present the calculated 
risk. Receptor-specific subsections should provide and discuss 
numerical risk estimates for those receptors. Chemicals and 
exposure pathways contributing the most to risks should be 
discussed. 
Receptor-specific subsections should point the reader to the relevant 
Section 6 summary table(s) for the given receptor, and not just to 
Appendix I. Tables 6-1 through 6-14 should not simply be 
mentioned in a single sentence on page 6-22, with no context or 
discussion. As stated on page 8- 26 of EPA’s Risk Assessment 
Guidance for Superfund (Part A) (1989), “These tables must be 
accompanied by explanatory text, as described in the previous 
section, and should not be allowed to stand alone as the entire risk 
characterization.” 
The risk characterization summary (Section 6.3.6) should provide 
some discussion of: 

 

•  exposure pathways/media that did not exceed risk thresholds 
(e.g., even with the conservative exposure assumptions for 
swimming, estimated risks from surface water contact did not 
exceed the NCP risk range of 10-4 for cancer risk or HI of 1); 

 

•  context for exposure pathways/media that did exceed risk thresholds 
(e.g., risks from exposure to sediment were exactly the same for 
swimmers, waders, and anglers for a given age group because the 
same exposure assumptions were used for all receptors); and 

• relative risks among receptors (e.g., that potential risks to anglers 
may be orders of magnitude higher than risks to other receptors). 

 

The CPG rejects the Region’s characterization that 
the presentations of risk results in the document are 
not transparent. The text and tables provide a clear 
understanding of site risks, with accompanying text 
that identifies the risk-driving chemicals and exposure 
pathways. 

 

Nonetheless, the text will be revised to provide 
additional details and context, and the reference to 
the Section 6 summary tables which is currently on 
Page 6-22 (Section 6.3.6) will be included with the 
discussion of each receptor. 

 

Text in Section 6.3 (including the subsections) does 
not discuss results of the risk calculations beyond 
pointing the reader to tables. Text in this section 
restates exposure pathways that were evaluated but 
does not identify or discuss risk-driving exposure 
pathways. Text in this section does not discuss risk- 
driving chemicals. 

 

The proposed approach is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. When 
referring to the Section 6 summary tables with the 
discussion of each receptor, chemicals and exposure 
pathways contributing the most to risks should be 
discussed. 
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103 

 
 
 
 

Page 6-9, 
Section 
6.3.1.4, Table 

 

 
 

Footnote (a) is confusing as written. Please revise to “Cancer risks 
represent exposures for a child and adult over a 30 year period, 
while non-cancer hazards provided in the previous subsections are 
calculated for specific age ranges and not combined.” 

 

This also applies to other tables in Section 6.3. 

 

The footnote will be revised as follows: 
 

“Potential cancer risks in this table represent 
exposures for a child and adult over a 26 year period, 
while potential cancer risks and non-cancer hazards 
provided in the previous subsections are calculated 
for the specific age ranges listed on the table and not 
combined.” 

 

Acceptable.  

 
 

104 

 

Page 6-11, 
Section 
6.3.2.2, Table 

 
The potential risk under RME scenario for RM6-9 should be “within 
the NCP risk range” based on RAGS D Table 9.33. 

 

The potential risk will be updated based on the results 
of the updated risk calculations. 

 

Acceptable.  

 
 
 

105 

 

 
Page 6-12, 
Section 

 

6.3.2.2, Table 

 

The total RME cumulative risk should be =10-4**. In the footnote, 
please add the following footnote for **: “Cumulative risks for RM 6- 
9 and RM 6-9 east bank only. The cumulative risks for the 
remaining RMs and site wide are within the NCP risk range for the 
adolescent swimmer.” 

 

The potential risk will be updated based on the results 
of the updated risk calculations. 

 

Acceptable.  

 
 

106 

 

Page 6-18, 
Section 
6.3.3.4, Table 

 
In the footnote, please revise the text to “…The cumulative risks for 
the remaining RM and for site wide are within the NCP risk range.” 

 

The footnote will be revised. 
 

Acceptable.  

 
 
 

107 

 

 
Pages 6-23 to 
6-24, Table 

 

 
This table should include the total cumulative risks for RME and 
CTE scenarios. 

 

The total cumulative risks and hazards for RME and 
CTE scenarios are currently presented in two 
separate tables (page 6-23 for RME and 6-24 for 
CTE). If space permits, the two sets of results will be 
combined in one table. 

 

The comment was a direction to include numerical 
cumulative risks in the tables (consistent with previous 
comments), not a request to combine RME and CTE 
tables. The current tables include only qualitative 
results (i.e., < or >). 

 
 

108 

 

Pages 6-25 to 
6-27, Section 
6.4 

 
Section 6.4, entitled “COC Identification,” limits discussion of specific 
COCs  to a couple of examples with pesticides and PAHs in one 
paragraph (bottom of page 6-26). The text does not discuss 

 

The text will be revised to discuss the chemicals 
driving site risks and the relative contributions. As 
requested by Region 2 in the June 19, 2015 letter, 

 

Acceptable.  
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  dioxins/furans or PCBs – chemicals contributing the most to risk 
estimates for this site, nor the relative contribution to risk of all the 
COCs identified. 

 

This section will need to be rewritten to discuss the chemicals that 
are driving the risks at the site and to discuss the relative 
contribution of COCs to total risk estimates. 

the term “COCs” will be replaced with “potential 
COCs” (see response to comment 8). 

  

 

 
 
 
 
 
 

109 

 
 
 
 
 
 

Page 6-26. 
Paragraph 1. 

 

This page has a discussion regarding the further refinement of COCs 
in the FS based on a number of risk assessment considerations i.e., 
background, robustness of the chemical toxicity assumptions, 
estimates of exposure point concentrations, the reliability of the 
exposure assumptions, and issues  associated with sampling and 
analysis and the CTE analysis. The risk assessment is the 
appropriate venue for this discussion and re-evaluation of the risk 
assessment in the FS is not appropriate. Further, the CTE provides 
an additional source of information but the decision is based on the 
RME assessment. This further evaluation is not necessary. 

 

The text regarding further refinement of COCs in the 
FS will be removed. 

 

Acceptable.  

 

 
 
 
 
 
 
 

110 

 

 
 
 
 
 

Page 6-28, 
Section 6.5 1st 

Paragraph, 2nd 

Sentence 

 
 

 
The EPA guidance cited here (USEPA 2002c) does not actually call 
for calculating background risks. Rather, the guidance recommends 
a comparison of site and background concentrations, and a 
discussion of how elevated background concentrations contribute to 
site risks. However, RAGS Part A (USEPA 1989) (p. 5-18) does 
state that “if background risk might be a concern, it should be 
calculated separately from site-related risk,” and could be cited here 
to support presentation of background risk estimates. 

 

Appendix B of EPA’s background guidance (2002c) 
states that “the Risk Characterization should include a 
discussion of elevated background concentrations of 
COPCs and their contribution to site risks.” This was 
accomplished in the BHHRA by calculating 
background risks in a manner consistent with the 
calculation of site risks, such that the contribution of 
COPCs in background to site risks can be 
characterized. The CPG maintains that this approach 
is consistent with EPA’s guidance on background. 

 

The reference to RAGS Part A (USEPA 1989b) will be 
added. 

 

Addition of the reference is acceptable. 

 

 
 
 

111 

 
 
 

Page 6-28, 
Section 6.5.1 

 

This section will need to be updated in the revised draft of the 
document. In general, more explanation about the choice of 
background locations should  be included in this section. In 
addition, Appendix L requires a more in-depth discussion of the 
logic process used in making these decisions (see comments on 
Appendix L for more detail). 

 

As described in Appendix B of the RARC, Region 2 
selected three areas to represent background 
conditions for the LPRSA: 1) Upper Passaic River 
(UPR); 2) Jamaica Bay; and 3) Mullica River. 

 

The selection of background locations in the UPR is 
provided in the approved Reference and Background 
QAPP (Windward 2012). 

 

EPA is aware of the details of the background areas 
and the selection of UPR sample locations. However, 
the reader of the report would benefit from a brief 
summary of these details (e.g., Where is Jamaica Bay? 
How far upstream of Dundee Dam were UPR samples 
collected?), and especially details supporting the value 
or limitations of the background data sets 
(e.g., Were the same species collected as for the 
LPRSA? Were the same analytical methods used?) 
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112 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pages 6-28 to 
6-35, Section 
6.5.2 

 

Background risks must be calculated in a manner consistent with 
risk assessment guidance, using the 95 percent UCL on the 
arithmetic mean and not a simple arithmetic mean. Specifically: 

 

Sections 6.5.2 misrepresents the UCL concentrations used in the risk  
calculations as “upper-bound” values. The concentration values used 
(i.e.,  95 percent upper confidence limit of the arithmetic mean) are 
estimates of the arithmetic average concentration of each 
contaminant at the site accounting for uncertainties in the data, as 
accurately described in Section 4. 

 

From EPA’s Supplemental Guidance to RAGS: Calculating the 
Concentration Term (1992), “Because of the uncertainty associated 
with estimating the true average concentration at a site, the 95 
percent upper confidence limit (UCL) of the arithmetic mean should 
be used for this variable. The 95 percent UCL provides reasonable 
confidence that the true site average will not be underestimated.” 

 

A simple arithmetic mean from the site data does not account for 
uncertainties in that data. Such uncertainties can be pronounced if 
the  number of samples is limited and/or there is a lot of variability in 
the data. If you took multiple sets of the same number of samples 
from the site, the arithmetic mean would differ each time. The 95 
percent UCL is a more robust statistic for estimating the true mean. 

 

Discussions of the UCL concentration statistic in Section 6.5.2 and 
Appendix L should be corrected, the “mean” scenario should be 
removed, and the  “upper-bound” scenario should be correctly 
labeled as the RME scenario. 

 

Tables in these sections will need to be updated as well. 

 

The background risk evaluation will be revised to 
present risks based only on the lower of the UCL and 
maximum, and will be labeled as the RME scenario. 

 

Acceptable.  

 
 
 

113 

 
 

Pages 6-28 to 
6-35, Section 
6.5.2 

 
 
 

This section should be revised as per General Comment 13. 

 

See response to comment 13. 
 

The proposed approach to add statistical comparison 
of site and background data for some COPCs is 
noted, and the revised document will be reviewed to 
confirm that EPA’s concern has been adequately 
addressed. 
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114 

 
 
 

Page 6-35, 
Section 6.5.3 

 
 
 

This section should be removed. It is not appropriate for an EPA 
human health risk assessment. 

 

The CPG does not agree to remove the discussion of 
other sources of risk as it provides useful context for 
understanding overall risks to human health. 

 

The risks people are exposed to in their daily 
existence do not have bearing on the decisions made 
for a CERCLA Site. The section must be removed. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

115 

 
 
 
 
 
 
 
 
 
 
 
 
 

Chapter 7, 
General 

 

The uncertainty section is very long and inclusive of potentially valid 
but secondary information on the shortcomings of risk assessment 
methodology. A meaningful uncertainty section should be a balanced  
appraisal of major uncertainties that will significantly affect the site 
specific numerical risks. The entire chapter needs to be refined to 
focus on those key uncertainties that could affect the calculated risk. 

 

As noted in the general comments, statements contesting standard 
risk assessment methodologies, procedures and values should not 
be included here. Further, the chapter should address both over 
and underestimates of  risk; not all uncertainties lead to an 
overestimate of risk. It is also not appropriate to indicate how the 
uncertainty information will be used in the risk management 
process. The goal of the risk assessment is to support the risk 
management decision, but not to make the decision. 

 

The section states several times that risk would be less if “more 
realistic” assumptions were used. This language is unsupported. 
The uncertainty section can look at the effects of using different 
assumptions, but these are not necessarily more realistic. Please 
remove this language from the document. 

 

Some specific concerns are highlighted below. 

 

The CPG rejects and disagrees with the broad and 
unsubstantiated claims made by the Region 
concerning the uncertainty section. See response to 
comments 1 and 12. 

 

While Workgroup review, technical/peer reviews, and 
the comment process are powerful tools in reaching 
broad and credible consensus about the current state 
of the science, it would seem common sense and 
technically sound to acknowledge the ongoing 
development of knowledge in the risk assessment 
process. The process is not meant to be hobbled by 
out-of-date science for the decade or more that the 
guidance review/update cycle can take. Surely it is 
within the discretion of the RPM or other risk 
manager to weigh new science and shifting weights 
of evidence in the process of risk management 
decision making. 

 

The CPG has gone beyond identifying uncertainty, to 
the point where this section reads as an argument 
against EPA’s established risk assessment 
methodologies. This is not appropriate to an EPA risk 
assessment and will result in an unapprovable 
document unless the problem areas are addressed. 

 

 
 
 

116 

 

 
Page 7-1, 
Introduction, 
2nd  Paragraph 

 

 
Consistent with the general comment on this chapter, please delete 
the 3rd and 5th sentences from this paragraph, and revise the 
remaining language, as appropriate. 

 

The fifth sentence will be removed from the second 
paragraph of the introduction to the Uncertainty 
Evaluation. The third sentence simply notes the 
existence of alternative plausible assumptions for 
some parameters, which is appropriate for a 
discussion of uncertainty. 

 

Generally acceptable, if the third sentence is revised 
to state that “In some cases, alternate assumptions 
may exist that could be as valid as those used in the 
baseline HHRA.” 
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117 Pages 7-1 to 7-
3, Section 
7.1.1 

Consistent with RAGS Part D, a summary of the data evaluation and 
its utility in the risk assessment should be developed. The planning 
worksheets on data usability are available at: 
http://www.epa.gov/swerrims/riskassessment/ragsd/planning.htm. 

 

The section does not give an overall completeness summary for 
tissue data. A summary statement of usable results for tissue 
samples, similar to that for surface water and sediment, should be 
added to this section  

See response to comment 48. Acceptable. 

 
 
 
 
 

118 

 
 
 
 

Pages 7-3 to 
7-6, Section 
7.1.2 

 

The discussion of chemical selection should also indicate the 
potential underestimates of risks for chemicals lacking toxicity 
information. 

 

This section should contain some discussion of the COPC selection 
process for fish tissue. Following our direction to group COPCs 
across species, this would be a good place to discuss the 
uncertainties associated with any COPCs that might differ between 
species. 

 

The text will be revised to note the potential 
underestimation of risks for chemicals lacking toxicity 
data. 

 

The text will be revised to note the uncertainties 
associated with differing COPCs among species. 

 

Acceptable. 

 
 
 
 
 
 
 
 
 
 

119 

 
 
 
 
 
 
 

 
Pages 7-4 to 
7-5, Section 
7.1.2.1, 
Summary 

 
 
 
 
 
 
 
 
 

The text should state that the chemicals not detected with detection 
limits above RSLs can result in an underestimate of risk/hazards. 
More discussion of this issue in the text. 

The text will be revised to note that chemicals not 
detected with detection limits above RSLs can 
underestimate risk. The text will also note that for 
some chemicals, the RSLs are also below method 
detection limits (MDLs), and the difference between 
MDLs and reporting limits will be explained. 

 
The CPG notes for the benefit of the Region that the 
text already includes a thorough analysis of this issue 
by medium, with supporting tables and text, and 
concluded that chemicals not detected with detection 
limits above RSLs would likely contribute negligibly to 
total estimates of risk/hazard. Besides including an 
upfront statement to the effect that not including 
chemicals not detected with detection limits above 
RSLs can underestimate risk/hazard, the CPG 
believes this issue has been sufficiently addressed in 
the text. 

Acceptable. 

 
 

120 

 
Page 7-6, 
Section 7.1.2.2 

The first full sentence at top of the page should give the reference 
and explain the basis for stating that the New Jersey criterion for 
cyanide “may be a more relevant metric.” This is of importance 
since it is not clear that this determination is based on risk. 

 

The text will be revised to include the New Jersey 
water quality reference, and the basis for the 
statement regarding the relevant metric. 

 

Acceptable. 

http://www.epa.gov/swerrims/riskassessment/ragsd/planning.htm


 

 
Documentation of Comments and Responses on  

Draft Lower Passaic River Study Area Baseline Human Health Risk Assessment dated June 6, 2014 
              

                                      Page 47 of 77            

 

 

No. 
 

Page No. 
 

EPA’ s Specific Comments dated 6/5/2015 and 7/15/2015 
 

CPG’s 8/21/2015 and 9/1/2015 Responses 
 

EPA’ s 10/16/2015 Response 
 
 

121 

 
Page 7-6, 
Section 7.1.3 

 

This section should be removed from the uncertainty section. A 
detailed discussion of background was included in the Risk 
Characterization chapter, consistent with guidance. 

 

This section will be removed from the text. 
 

Acceptable. 

 
 
 
 
 
 
 
 
 
 
 

122 

 
 
 
 
 
 
 
 

 
Pages 7-6 to 
7-7; 

 

Section 7.2.1 

 

The language describing the RME individual should be revised to 
include a description of the RME individual and how it is evaluated. 
As described in the Standard Default Exposure Assumption 
guidance, the goal of RME is to combine upper-bound and mid- 
range exposure factors in the exposure equation so that the result 
represents an exposure scenario that is both  protective and 
reasonable, not the worst possible case since it includes a mix of 
high end and average exposures.  The current text suggests this is 
a “worst case” scenario and requires revision. 

 

The discussion at the top of page 7-7 requires further clarification 
based on the combination of average and high end exposure 
assumptions that are used in the evaluation of the RME individual. 
The text also needs to clarify that the decision is based on the RME 
individual and not the CTE individual. 

 

The text should also state that many of the values are standard 
default exposure factors that are used at Superfund sites across the 
country. 

 

The text will be revised to further describe the RME 
individual and how it is evaluated under Superfund. 

 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 

 

 
 
 

123 

 
 
 

Pages 7-7, 
Section 7.2.1 

 

A sentence should be added to the last paragraph of this section 
stating that the exposure factors were updated to reflect the 
Superfund Standard Default Exposure Factors published in 2014. 
As was noted previously, the entire risk assessment should be 
updated using the new EPA guidance values, except for exposure 
duration. 

 

The text will be revised to note that the BHHRA has 
been updated to reflect the latest exposure factors. 

 

Acceptable. 

 
 

 
124 

 

 
Page 7-8, 
Section 
7.2.1.2, 
Introduction 

 

Along with those factors mentioned in 3rd sentence of this 
paragraph, the text should also state urban populations often have 
less opportunity to travel to more desirable locations for recreation. 

 

This change should also be addressed on Page 7-10, Section 
7.2.1.3. 

 

The text will be revised to include ability to travel as a 
factor affecting site visitation decisions. 

 

Acceptable. 
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125 

 

 
 

Page 7-8, 
Section 

 

7.2.1.2, 
Sediment 
Ingestion 
Rates 

 

The text should acknowledge that these issues were considered in 
the externally peer-reviewed updated 2011 Exposure Factors 
Handbook, but this update still recommends use of the same values 
that were recommended previously. 

 

In the last sentence of this section, the word “likely” should be 
changed to  “may.” The text does not address the characteristics of 
sediment that may result in material spending more time on the skin 
and being more available for ingestion. 

 

The units in this section should be mg/day and not g/day. 

 

The text will be revised to note that the issues were 
considered in the 2011 EFH, which is cited in the first 
sentence under Sediment Ingestion Rate. 

The last sentence will be revised as requested. 

The units will be corrected to mg/day. 

 

Acceptable. 

 

 
 
 
 
 
 
 
 
 

126 

 
 
 
 
 

 
Page 7-9, 
Section 

 

7.2.1.2, 
Surface Water 
Exposure 
Assumptions 

 

While the urban setting is a given, the other reasons listed here for 
limited swimming may be present currently, but could change in the 
foreseeable future as towns along the river improve their 
waterfronts. The conclusion here may be appropriate for current 
exposures but not for future exposures. Suggest ending the 
paragraph with: 

 

“…lead to overestimates of current exposure to LPRSA sediment 
and surface  water via swimming. They do, however, provide a 
conservative estimate of risk from swimming exposures for areas 
with fewer visible deterrents and more access points.” 

 

It should be noted that even with the conservative exposure 
assumptions for swimming, estimated risks from surface water 
contact did not exceed  risk targets. It should also be noted that 
risks to swimmers from exposure to sediment equal those to waders 
(the same exposure assumptions were used for both receptors). 

 

The text will be revised as requested, including that 
estimated risks posed by swimming did not exceed 
the NCP risk range and that hazards did not exceed 
the goal of protection of an HI=1 even using 
conservative exposure assumptions. 

 

Acceptable. 

 
 
 
 
 
 

127 

 

 
Section 
7.2.1.3, 
Pages 7-10 to 
7-13, Fish and 
Crab 
Consumption 
Exposures 

a.   EPA provided details regarding the selection of the fish 
consumption surveys for the Lower Passaic River. The text 
needs to clarify that the Burger survey was for the Newark Bay 
Complex and not Newark Bay alone. The text also needs to 
acknowledge that EPA has determined it cannot rely on the 
results and conclusions of the TSI creel-angler survey, as noted 
in letters to the editor submitted by EPA and NJDEP. 

b.   The text needs to provide a more even presentation of 
information, consistent with the results of the Dispute Resolution. 
Key points to emphasize include: the Ingestion Rates (IRs) 
developed for use for the LPRSA are comparable to those 

 

a. The text will clarify that the Burger survey was 
for the Newark Bay Complex, with the note that it 
did not include locations on the LPR. The BHHRA 
document (Section 4.3.6.1) already states the 
Region 2 has determined it cannot use the TSI 
site-specific survey. 

 

b. A table comparing the LPRSA fish ingestion 
rates to recreational angler rates used in other 
Region 2 HHRAs will be added to the text to 
provide perspective on the LPRSA rates. The IRB 

 

a. to d. Acceptable. 
 

e. EPA maintains that these comparisons are not 
valid or helpful to the reader and should be 
removed. 
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  developed for other sites within Region 2; the Burger and 
Connolly studies were reviewed through institutional review 
boards, which is not the case with the other surveys mentioned; 
and based on the differences in populations the risks may be 
underestimated. 

c.   The text provides information on the CPG survey, which was not 
overseen by EPA. Lacking complete information (e.g., metadata), 
EPA has not been able to evaluate or understand the method by 
which the CPG converted the results of the CAS to a fish 
consumption rate. Therefore, reliance on the results of this 
survey is premature. 

d.   The text regarding the U. S. Department of Agriculture (USDA) 
Continuing Survey of Food Intakes by Individuals is not an 
appropriate comparison since it represents a national market- 
basket survey. 

e.   On Page 7-13, the text refers to alternate fish ingestion rates. 
The ingestion rate of 17.5 grams/day was derived for water 
quality protective criteria to protect the general public, including 
both consumers and non-consumers. For purposes of this risk 
assessment we are focused on exposures to consumers only 
and therefore this is not a valid comparison. The fish ingestion 
rate of 7.5 mentioned in relation to the Lower Duwamish 
Waterway is based on the consumption of pelagic fish. The study 
includes a number of other ingestion rates for species where the 
total fish ingestion rate is higher, including an IR of 97.5 
gram/day for members of the Tualip Tribe. 
Discussion of both these ingestion rates should be removed from 
the document since they do not represent an RME individual. 

review of the surveys selected by Region 2 will be 
noted. The text already notes that the impact of 
differences in populations is uncertain, and it is 
speculative to state that consumption risks may 
be underestimated. 

 

c. The text will be revised to note that the findings 
of the CPG’s CAS have not been confirmed by 
Region 2. As previously noted, the results of the 
CPG’s CAS and the basis of the site-specific 
consumption rate were provided to Region 2 as 
part of the CPG’s comments on the revised FFS. 

 

d. The discussion of the rate based on the USDA 
CSFII will be removed. 

 

e. The 17.5 g/day rate used in setting water 
quality criteria was updated by EPA to 22 g/day in 
2014 based on more recent NHANES data, 
Calculation of the rate assumes that all 
respondents are consumers of fish/shellfish, at 
least occasionally (USEPA 2014). The rate 
represents the upper-bound (90th percentile) on 
consumption of all sources (including self-caught, 
storebought, restaurant, gift) of freshwater and 
estuarine fish and shellfish by the general 
population. It serves as a conservative point of 
comparison for the LPRSA RME angler in that it 
includes both fresh and estuarine fish and 
shellfish from all sources. The 17.5 g/day rate 
was included in Region 2’s 2012 Fish Ingestion 
Tech Memo as one of several available 
consumption rates. The CPG maintains the rate is 
a relevant point of comparison for an uncertainty 
evaluation. The 7.5 g/day rate was presented in 
the LDW BHHRA to provide the public with 
information on risk associated with consuming 
one-meal-per-month. The 7.5 g/day also coincides 
with the rate of benthic fish consumption reported 
for the Tulalip tribe; a rate of 8.1 g/day for pelagic 
fish was reported, for a total of 15.6 g/day of fish 
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   for the Tulalip tribal adult angler (Windward 2007). 
The remainder of the 97.5 g/day total seafood 
consumption rate identified in Region 2’s 
comment consists of shellfish (crab, clams and 
mussels). Again, the CPG maintains that 
presentation of the alternative one-meal-per- 
month rate in the uncertainty evaluation of the 
BHHRA is appropriate and provides useful 
information to the public and risk managers. 

 

 
 

128 

 

Section 
7.2.1.3, Page 
7-13 

 
 

There is a typo in the footnotes; there are two “b”s and no “c”. 

 

The second “b” will be revised to “c”. 
 

Acceptable. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

129 

 
 
 
 
 
 
 
 
 
 
 
 

Page 7-14, 
Section 
7.2.1.3, 
Fraction 
Ingested for 
Fish 

 
 
 
 
 
 
a.   The title for this section should be changed to “Fraction from 

Source for Fish Ingestion”. 

b.   Please add the following text after the first sentence: “Given the 
17- mile extent of the LPRSA and the variety of fish species it 
can support, a sizeable recreational angler population is 
considered likely to catch a substantial fraction of their fish from 
the LPRSA. In addition, it is expected that a portion of the 
population do not have the means to easily travel far from the 
LPRSA. However….” 

c.   The third sentence in this section should start “The consumers of 
LPRSA fish who do travel out of the area….” 

d.   Please change the final sentence to read “…likely overestimates 
risk from fish consumption for those of the LPRSA anglers who 
catch and consume fish from outside the LPRSA.” 

 

a.   For consistency with the definition presented 
in Section 4.3.6.2, CPG suggests revising the 
title to “Fraction Ingested from Contaminated 
Source”, which is consistent with RAGS Part 
A (USEPA, 1989b). 

 

b.   The CPG disagrees that the size of the LPRSA 
or variety of fish species available are 
appropriate or sufficient factors for suggesting 
that “a sizeable recreational angler population 
is considered likely to catch a substantial 
fraction of their fish from the LPRSA.” This 
statement by the Region is highly speculative, 
lacks any documented foundation, and is not 
supported by the CPG’s CAS. Further, based 
on the CPG’s fish community surveys, the 
relative abundance of some species, including 
largemouth and smallmouth bass and 
northern pike, is likely insufficient to sustain 
multiple anglers consuming these species at 
RME rates. The following text after the first 
sentence will be added: “Given the 17-mile 
extent of the LPRSA, the fishery it supports, 
and the proximity of anglers who may not 
have the means to travel far, it is possible that 
some anglers catch a substantial fraction of 

 

Acceptable. 
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   their fish from the LPRSA. However,” 
 

c. The third sentence will be revised as 
requested. 

 

d.   The final sentence will be revised as 
requested. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

130 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page 7-14, 
Section 
7.2.1.3, 
Fraction 
Ingested for 
Crab 

 

 
 
 

The title for this section should be changed to “Fraction from Source 
for  Crab Ingestion.” Please remove the text and table starting with 
“An example of the effect of changing FI…” The new final sentence 
should read “Based on the available information, it is likely that the 
assumption that 100% of the crab consumed comes from the 
LPRSA may overestimate risk for anglers who catch and consume 
crabs from outside the LPRSA.” 

 
 F r om EPA’s Additional Respons es to CPG Concerns (July  
15) : Comment 130 (raised by CPG during 6/24/2015 technical 
call) The CPG questions why it can’t include the table and related 
text 
in this section, to give the reader some idea of how reducing the 
amount of fish they eat from the LPRSA will affect risk. We 
discussed that, if  retained, the text and table need to clearly state 
that this is just an example and is not based on actual  data, and 
that the purpose of the risk assessment is to estimate risks posed 
to people consuming all of  their fish from the site. EPA agreed to 
discuss this more internally. 

 
One additional issue which was not raised during the 6/24/2015 
technical call is that the calculations in  the table are based on the 
assumption that fish from other areas has no contamination. EPA 
continues  to take the position that this table is unnecessary and 
inappropriate for inclusion in the baseline risk  assessment. 

 

For consistency with Section 4.3.6.2, CPG suggests 
revising the title to “Fraction Ingested from 
Contaminated Source”, which is consistent with 
RAGS Part A (USEPA, 1989b). 

 

As discussed in the June 24, 2015 call with Region 2, 
the text will be clear that the evaluation of alternative 
FI values is an example to illustrate the impact on 
risk. The term “more realistic” will be replaced with 
“alternative”. In response to the additional concern 
regarding comment 130 raised in Region 2’s July 15 
letter, the table clearly states in the header column 
that the fraction of crab diet relates to the LPRSA, not 
crab from outside of the Study Area. 

 

 
CPG Response to EPA Additional Information on  

Comment 130 
 

As discussed during the 6/24/2015 call, the text 
already states that the table presents an example 
of the effect of changing FI on crab consumption 
risk for the LPRSA. However, the text will be 
reviewed and revised, if necessary, to make clear 
that the alternate FI values presented in the table 
are examples (see response to comment 130). 

 
Regarding EPA’s additional issue not raised during 
the 6/24/15 call, CPG disagrees that the assumption 
of whether fish or crab from other areas have 
contamination has any bearing on the calculation of 
baseline risk for the LPRSA. Further, this comment is 
inconsistent with Region 2’s request to change the 

 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 
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   title of the section to “Fraction from Source for Crab 
Ingestion” (Comment 130), which indicates that the 
parameter applies to consumption of crab from the 
LPRSA. This comment is also inconsistent with 
Region 2’s request to remove the section of the report 
(Section 6.5.3) that identifies other sources of 
background risk, such as chemicals in the diet from 
market-basket foodstuffs (Comment 114). The CPG 
stands by its original position on this matter and will 
not remove this text from the revised BHHRA. 

 

 
 
 
 

131 

 

 
 

Page 7-15, 
Section 7.2.1.3 
Cooking Loss 

 

The first paragraph of this section on this page states that it is 
“unrealistic” to assume that there is never any cooking loss. The 
language should be revised to state that it is “very conservative” to 
make this assumption. 

 

Further, the second to last sentence of this paragraph “more 
average values” are used in the CTE scenario, not more realistic. 

 

The text will be revised as requested. 

The term more realistic will be struck. 

 

Acceptable. 

 

 
132 

 

Page 7-17, 
Section 
7.2.1.3, 
Cooking Loss 

 
 

Second sentence of the first full paragraph on this page: add the 
phrase “for  the CTE scenario” to the end of this sentence. 

 

The text will be revised as requested. 
 

Acceptable. 

 
 
 

133 

 

Page 7-17, 
7.2.1.3, Angler 
Body Weight 
and Exposure 
Duration 

 
 
 

This section should be removed. 

 

This section will be removed as the updated EPA 
default adult body weight of 80 kg will be used in the 
risk calculations. 

 

Acceptable. 

 
 
 
 
 

134 

 
 
 
 

Pages 7-17 to 
7-18, Section 
7.2.1.4 

 

The introductory text requires editing to highlight the most important 
points regarding the fish/crab consumption. The current text 
includes a lot of speculation regarding the amounts of fish 
consumed, non-resident fish  species and consumption of both fish 
and crabs. It is recommended that the text highlight the most 
important aspects of the analysis i.e., risks are above the risk 
range; even considering consumption of individual fish species the 
analysis results in cancer risks exceeding the NCP risk range and 
non-cancer health hazards that exceed the goal of protection of an 

 

The CPG disagrees that the text includes speculation 
about types or amounts of fish consumed. Per 
response to comment 4, the text will be revised to 
present the mixed diet without carp. 

 

The text will also be revised to note that regardless of 
the mixed diet, the risk targets will be exceeded for 
the RME scenario and CTE non-cancer, and within 
the NCP risk range for CTE cancer. 

 

Acceptable. 
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  HQ = 1. 
 

While discussing the uncertainty of estimating a mixed fish diet, the 
point should also be made that whatever mixed diet of LPRSA fish 
is consumed, the NCP risk range and the non-cancer health hazard 
goal of protection will be exceeded for the RME scenario. For the 
CTE scenario, cancer risks will be within or exceed the NCP risk 
range and the goal of protection for non- cancer health hazards will 
be exceeded for any mixed fish diet. 

  

 
135 

 

Page 7-18, 
Section 7.2.1.4 

 

Footnote 46 should either be removed or revised, as per Comment 
42. 

 

Footnote 46 will be removed. 
 

Acceptable. 

 
 
 

136 

 

Page 7-18, 
Section 
7.2.1.4, Fish 
Tissue Type 
Consumed 

 
 

The last sentence of this section should be revised to state that fish 
consumption risks “may be several times higher than the fillet-based 
risks….” Even if the risk is doubled, that is significant. 

 

The text will be revised as requested. 
 

Acceptable. 

 
 
 
 

137 

 
 

Page 7-19. 
Section 
7.2.1.5. 
Consumption 
of Other Biota 

 

Please remove the second paragraph of this section. Instead, state 
that there is anecdotal evidence that turtles are being occasionally 
caught and potentially consumed, but it is unlikely that site risks 
have been underestimated by not quantitatively evaluating 
consumption of LPRSA biota other than fish and crab since the 
frequency of consumption of turtles is likely less than for fish and 
crab. 

 

The second paragraph of Section 7.2.1.5 will be 
revised as requested. 

 

Acceptable. 

 

 
 
 
 
 
 
 

138 

 
 
 
 

Page 7-19. 
Section 7.2.2. 
Estimate of 
Exposure 
Point 
Concentration 
s 

 

 
 
 
 

The last three sentences of the paragraph from Pages 7-19 to 7-20 
should be deleted. The statements are inaccurate and contradict 
language included earlier in the same paragraph. Note that we 
agree that the dataset is robust, but that does not mean that a 
simple arithmetic average should be used in place of the 95% UCL 
identified in EPA’s guidance. 

 

This text gets, in part, to the fact that Region 2 
directed the CPG to analyze many of the largest fish 
for tissue chemistry, resulting in a tissue dataset that 
is biased high relative to the LPRSA fish population as 
a whole or the catch and keep habits of LPRSA 
anglers. The use of a 95% UCL on large fish further 
leads to a very conservative EPC for estimating long- 
term exposure. 

 

The last three sentences of the paragraph will be 
revised as follows: 

 

“As previously discussed in Section 7.1, the data sets 
used in the BHHRA are robust and generally biased 

 

The proposed language is acceptable, with the 
following modifications: 

 

“As previously discussed in Section 7.1, the data sets 
used in the BHHRA are robust and it is unlikely that 
the use of the 95% UCL (or maximum) 
underestimates actual average exposure 
concentrations.” 
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   high, such that it is unlikely that the use of the 95% 

UCL (or maximum) underestimates actual exposure 
concentrations.” 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

139 

 

 
 
 
 
 
 
 
 
 
 
 
 

Page 7-20, 
Section7.2.2 

 
 
 
 
 

A sensitivity analysis was performed to compare UCLs calculated 
using both ProUCL versions for several COPCs and media. While 
differences were often  minimal, there was one instance 
(benzo[a]pyrene in blue crab) where the UCL calculated using 
Version 5.0.00 was 80% greater than the UCL calculated using 
Version 4.1.01. In light of this example, the conclusion that  “the use 
of Version 4.1.01 UCLs in this BHHRA does not significantly over or 
underestimate potential risks” is not adequately supported. What 
feature of  the benzo(a)pyrene data set caused the UCLs to differ so 
significantly? What other data sets evaluated using Version 4.1.01 
have that feature and may have therefore been underestimated by 
up to 80%? 

 

The text should also describe how the non-detects were addressed 
in the  calculations and the potential uncertainty in this approach. 

 

The CPG disagrees that one instance of significant 
difference out of the 21 instances with little to no 
difference is sufficient basis to undermine the 
conclusion that the use of Version 4.1.01 of ProUCL 
does not significantly over or underestimate potential 
risks. It is unclear what feature of the dataset caused 
the UCLs to differ, however, it may be related to 
frequency of detection (~40%) and the range of 
detects and detection limits. The BaP crab tissue 
dataset and ProUCL outputs will be evaluated; if a 
feature is identified, other tissue datasets with this 
feature will be evaluated to determine whether the 
UCLs may be underestimated. Results will be 
summarized in this section of the uncertainty 
evaluation. 

 

The text will be revised to include a discussion of how 
non-detects are handled by ProUCL and potential 
uncertainty. 

 

Last, as agreed in the June 15, 2015 call with Region 
2, version 5.0 of ProUCL will be used to calculate any 
new UCLs. 

 

Acceptable. 

 
 
 
 

140 

 
Page 7-20 to 
7-22, Section 
7.2.2.1 
Uncertainty in 
Surface Water 
EPCs. 

 

The language in this section will need to be updated to reflect 
inclusion of all of the previously unvalidated surface water data in 
the next version of the document. When doing so, please keep in 
mind that it is important to place the information about uncertainty in 
context. Specifically, the site-wide cancer risks and hazards due to 
exposures to surface water were within the NCP risk range and 
below the goal of protection of an HI = 1. . 

 

The text will be revised accordingly, including 
reference to surface water direct contact risks that are 
within or below EPA’s risk targets. 

 

Acceptable. 

 

 
141 

 
Page 7-22. 
Section 
7.2.2.2, 
Uncertainty in 
Sediment 
EPCs. 

 

The evaluation needs to be expanded to include the additional data 
collected in 2013. This section will need to further expand the 
discussion regarding the overall impacts of this evaluation on the 
calculated cancer  risks and non-cancer health hazards. 

 

The text will be revised accordingly, including 
reference to sediment direct contact risks that are 
within or below EPA’s risk targets. 

 

Acceptable. 
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142 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page 7-25, 
Section 
7.2.2.5, 
Assumption of 
No 
Degradation 

 
 
 
 

It is not appropriate to discuss this topic in the BHHRA. The 
concerns raised here will be addressed in much greater detail 
elsewhere as part of the RI/FS process. Please remove this 
section. 

 

 From EPA’s Additional Responses to CPG Concerns (July  

15) :   

Comment 142 (raised by CPG during 6/24/2015 technical call) 

This issue goes beyond just including uncertainty about 
potential degradation of some COPCs, and  relates to our 
response to Comment 44. The LPRSA is a dynamic system. 
Concentrations in the accessible sediment may increase or 
decrease over time. Some chemicals may degrade over time, 
or  they may transform to forms with higher or lower toxicity. 
Sediment with high concentrations of COPCs may become 
buried due to deposition, or may become exposed due to 
erosion. There is uncertainty related to these issues, but the 
overall directionality of that uncertainty is unknown. 

 
If the CPG wants to include this type of information in the uncertainty 
section, then the discussion must be balanced. If retained, we 
suggest renaming this section “Assumption of Static Conditions” and 
making  clear that the risk assessment may over or underestimate 
risk due to the dynamic nature of the river, or  it may overestimate 
risks in one area or due to one contaminant, but underestimate them 
in another situation, at any given point in time. 

 

The CPG disagrees that it is inappropriate to note in 
a baseline risk assessment, and specifically, a 
discussion on uncertainty in exposure point 
concentrations, that environmental degradation has 
not been factored into the exposure concentrations 
used to calculate long-term risk/hazard. Section 6.5 
of RAGS Part A identifies a number of factors that 
affect exposure concentrations, including fate 
processes such as biodegradation and photolysis 
(USEPA 1989b). It is appropriate to note the 
conservative assumption of no change in 
concentration over many years of exposure. 

 

The CPG does not agree to remove this section. 
However, CPG will replace the last sentence of the 
section with a statement that refers to the reader to 
the RI for more information. 

 

 
CPG Response to EPA Additional Information on  

Comment 142 
 

The additional information provided by Region 2 in 
response to CPG’s question goes beyond presenting 
a brief and simple discussion of environmental 
degradation processes that can impact long-term 
exposure point concentrations to discussing the 
complexity and uncertainty in the LPRSA system and 
sediment transport processes. The additional 
information requested goes beyond the scope of the 
BHHRA and is addressed in the RI. The CPG will 
replace the last sentence of the section with a 
statement that refers the reader to the RI for more 
information (see response to comment 142). 

 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 
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143 Pages 7-27 to 

7-28, Section 
7.2.3.1 

 

For TCDD-TEQ, this section notes that the dermal absorption fraction 
(DAF) decreases when the fraction organic carbon (foc)content of the 
sediment  increases. We continue to support use of a 
DAF 0.03 for TCDD-TEQ, for the following reasons: 

a.   The average foc of sediment contacted over time (either the 
arithmetic mean or, better yet, the 95% UCL of the arithmetic 
mean) should be used to determine the appropriate DAF. This 
section notes that the average foc is 4.6%, which would support 
use of a DAF of 0.03 for TCDD-TEQ. 

b.   The samples listed in this section do not appear to be on Figure 
3-1 of the report that shows accessible sediment sample 
locations. These foc data were in fact collected from deeper 
parts of the river, and areas outside the “accessible sediment” 
zone evaluated in the BHHRA. As such they are not relevant to 
exposures estimated in this report. The average foc should be 
calculated from data collected within the exposure area. 

a.   Agreed. This is what the section says. 
b.   These samples simply provide bounds on foc 

within the sediment overall. However, the 
text will be revised to list foc for samples of 
accessible sediment. 

a. While the section says this in part, the final 
sentence before the table implies that it is appropriate 
to look at exposures on a location-specific basis. The 
sentence states: “Therefore, while a DAF of 0.03 is 
appropriate sitewide, potential dermal risks from 
exposure to accessible sediment may be 
overestimated by a factor of 30 in some locations…” 
However, if risks were estimated on such a location- 
specific basis, then the exposure point concentration 
of the COPCs should also be similarly location- 
specific. Where the foc is high, the concentration of 
TCDD-TEQ is also likely to be high (rather than close 
to the mean [UCL] concentration). Thus, dermal risks 
in areas of high foc would not be overestimated by a 
factor of 30. The phrase “by a factor of 30” should be 
removed from this sentence. 

 

b. Acceptable. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

144 

 
 
 
 
 
 
 
 
 
 
 
 
 

Page 7-28, 
Section 7.2.3.1 

 

EPA evaluated the Mayes study as part of the Housatonic Risk 
Assessment. The following summarizes EPA’s concerns regarding 
this study: 

 

EPA’s Superfund Dermal Workgroup (EPA, 2001) reviewed the 
data submitted by Mayes in the HHRA and concludes that two 
protocol design features preclude the use of this study as the 
basis for a dermal absorption factor to be used in the 
Housatonic HHRA (Vol. I, p. 2-21; Vol. IIIA, p. 4-26). The first 
feature was that the monkeys were not restrained during the 
exposure period, as they were in the Wester et al. (1993) study, 
prompting concern that the lack of restraint could result in loss 
of soil contact with the skin at the test area and thus lead to a 
lower than expected applied dose. The second feature was that 
the study did not control for “monolayer” conditions. This 
concern is based on the theory that dermal absorption of PCBs 
comes only from the soil monolayer in immediate direct contact 
with the skin, and that by using a smaller particle size and the 
same application rate used by Wester et al. (1993), there was a 
five-fold excess of soil over that monolayer. 

 

According to EPA, correction for that “overloading” would result 
in an estimated dermal absorption rate of 20 percent for the 
monolayer, which is higher than EPA’s 14 percent 

 

The text will be revised to note EPA’s concerns 
regarding the Mayes study. It will also be noted that 
humans with dermal exposure (1) also are not 
restrained throughout their exposure period (which 
could result in loss of soil contact with the skin) and 
(2) may be exposed to soil of various particle sizes. 

 

The proposed revision is noted. EPA does not think 
the two additional notes mentioned by the CPG are 
necessary, but the revised document will be reviewed 
to confirm that EPA’s concern has been adequately 
addressed. 
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  recommendation. 
 

Either remove the text regarding this study from the report or revise 
the text to incorporate the above information, as appropriate. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

145 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page 7-29, 
Section 7.2.3.1 

 
 
 
 

It is recommended that the discussion regarding PAHs be removed 
from this discussion since dermal exposures to PAHs are not a 
significant risk driver. Moreover, the studies cited in the text were 
published prior to the issuance of USEPA 2004b (RAGS Part E) 
and, therefore, were presumably reviewed and considered in the 
preparation of this peer reviewed guidance. 

 

 
 F r om EPA’s Additional Respons es to CPG Conc erns (J uly  
15) :   

 
Comments 145 and 146 (raised by CPG during 6/24/2015 technical 
call) 

 
These issues are very complicated, and including the amount of 
information in the report that the CPG did just touches at the 
surface. In addition, the studies that the report cites are one- 
sided. For example,  the Mayes study regarding dermal 
absorption, which was done for the Housatonic, shows that 
absorption could be significantly underestimated for PCBs. 

 
The agency has looked at these issues thoroughly and has not 
recommended adjustments to the numbers because of 
methodological issues with the study. If retained, the discussion 
must be expanded  to include studies that show different findings. 
The results must be clearly caveated and also reference  EPA’s 
review of the documents and its conclusions. Conclusory 
statements, such as that made on Page 7-31 that absorption may 
be overestimated by 3 to 70%, cannot be made. 

 

The CPG agrees that dermal exposures to PAHs are 
not a significant risk driver at the LPRSA (direct 
contact risks are in the 10-5 range). The text was 
included to provide context and completeness (i.e. 
clarity and transparency) to the reader. Since RAGS 
Part E does not provide a comprehensive list of all 
publications that were considered throughout the 
development process (which spans over a decade), it 
is not appropriate to make assumptions about what 
was considered during development of the guidance, 
especially in light of the fact that Magee et al. 1996 
incorporates information from two studies that are 
cited in RAGS E: Yang et al. 1989 and Wester et al. 
1990. 

 

The CPG does not agree that this discussion should 
be removed. However, the discussion will be revised 
to reference more recent studies and by removing “by 
about a factor of 6.5” from the last sentence of the 
paragraph. 

 

 
CPG Response to EPA Additional Information on  

Comments 145 and 146 
 

The text will be revised to note EPA’s comments 
regarding the Mayes study. The statement 
summarizing the range of 3 to 70% will be removed. 
See response to comments 144, 145 and 146. 
Furthermore, the CPG notes that in many instances 
the Region’s comments are “one-sided” and promote 
an extreme and unrealistic characterization of human 
health risk in the LPRSA well beyond what can be 
considered as a reasonable maximum exposure. 

 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. Please note 
that EPA disagrees with the CPG’s assertion that the 
Region’s comments are one-sided. 
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146 

 
 
 
 
 
 
 
 
 
 
 

 
Pages 7-29 to 
7-31 Section 
7.2.3.2 

 

 
 
 
 
 
 

The only chemical with an assigned oral bioavailability value is 
arsenic. The EPA Technical Review Workgroup for Metals and 
Asbestos Bioavailability Committee has not approved the use of 
other bioavailability values for other chemicals. EPA disagrees with 
providing new bioavailability values that have not been reviewed or 
adopted by the Workgroup Committee. 

 

It is recommended that the text simply indicate the potential for 
reduced bioavailability that cannot be quantified for the various 
chemicals identified  as COPCs for the LPRSA. The table on Page 
7-31 should be removed since these values have not been 
reviewed or adopted by EPA or submitted to the Bioavailability 
Committee for review. 

 

The CPG disagrees with the Region’s contention that 
only values that have been reviewed or adopted by 
EPA or submitted to the Bioavailability Workgroup 
Committee can be presented in an uncertainty 
evaluation. While Workgroup review, technical/peer 
reviews, and the comment process are powerful tools 
in reaching broad and credible consensus about the 
current state of the science, it would seem common 
sense and technically sound to acknowledge the 
ongoing development of knowledge in the risk 
assessment process. The process is not meant to be 
hobbled by out-of-date science for the decade or 
more that the guidance review/update cycle can take. 
It is within the discretion of the RPM or other risk 
manager to weigh new science and shifting weights of 
evidence in the process of risk management decision 
making. 

 

The text in Section 7.2.3.2 will be revised to remove 
statements quantifying the potential overestimation by 
the default assumptions used in the BHHRA; the 
discussion of specific studies and summary table will 
be retained. 

 

EPA continues to hold the position that the table 
should be removed. However, if the CPG insists on 
retaining the table, please add language to the report 
that the values have not been reviewed or adopted by 
the bioavailability workgroup. 

 
 

147 

 
Page 7-31, 
Section 7.3 

 

In the introduction to this section, the text should provide references 
to EPA’s guidelines and guidance for the development of toxicity 
values. 

 

The text will be revised as requested. 
 

Acceptable.  

 

 
 
 

148 

 

 
Page 7-31 to 
7-32, Section 
7.3.1 

 

The text should note that the 2004 RfD/RfC guidance recommends 
not using values with uncertainty factors greater than 3,000 in the 
decision making  process. The current text describes the use of an 
appendix value which is not intended for use beyond screening due 
to the levels of uncertainty i.e., Cancer Guidelines and 2004 
RfD/RfC guidance.. 

 

The text will be revised as requested. 
 

Acceptable.  

 

 
149 

 
Pages 7-32 – 
7-33, Section 
7.3.2.1 

a.   The text should mention EPA’s process of public review and 
comment, external peer-review and response to comments in 
developing CSFs. 

b.   For dioxin, the text should discuss the use of RSLs and that they 

 

a.   The text will be revised as requested. 
 

b.   The text will be revised to that the RSLs are 
screening values and that the value selected 
is one of a range of values. The text already 

 

Acceptable.  
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  are screening values. The value selected for use in this risk 
assessment is one of a range of values. The text should refer to 
Section 7.3.6.1, where this issue is discussed in more detail. 

c.   The statements regarding PCBs carcinogenicity data requires 
further clarification. As described previously, the IRIS files 
indicate there is suggestive evidence of carcinogenicity and 
IARC recently classified PCBs as a known human carcinogen. 
The text should indicate EPA has classified PCBs as a probable 
human carcinogen based on animal data  and suggestive 
evidence in humans. 

refers the reader to Section 7.3.6.1 for more 
information. 

 

c. The discussion of PCB carcinogenicity will be 
clarified as requested. 

  

 

 
 
 

150 

 
 
 

Page 7-33, 
Section 7.3.2.2 

 

The last sentence of this section states that few changes have been 
made to existing CSFs. However, PCBs were updated in 1996 
(USEPA 1996) and included a bodyweight to the ¾ power 
extrapolation. This should be noted in the text. Also, in addition to 
the reference to USEPA 1992d, the 2005 cancer guidelines should 
be referenced as this approach is described on Page 1-13. 

 

The text will be revised as requested. 
 

Acceptable.  

 
 
 
 
 
 
 
 
 
 
 

 
151 

 
 
 
 
 
 
 
 
 
 
 

Pages 7-33 to 
7-35, Section 
7.3.2.3 

 

The text provides information from a number of other federal 
agencies and international agencies describing the dioxin toxicity 
values and their significance. The re-evaluation of dioxin by EPA’s 
Office of Research and  Development and the IRIS Program should 
be mentioned in the text. 

 

Here, and throughout the document, there is considerable 
discussion regarding the on-going dioxin reassessment. The 
following information should be added to this section to provide a 
more balanced discussion: highlight EPA’s guidance, and the 
development of CSFs and their uncertainty; acknowledge that EPA 
has a process for developing CSFs consistent with this guidance, 
and that further details for individual chemicals are provided in the 
IRIS chemical files, PPRTVs and other documents supporting the 
development of toxicity values used in this  assessment; and note 
that the cancer risks may be under- or overestimated depending 
upon the database of information available for each individual 
chemical. 

 

In addition, the 2nd full paragraph on Page 7-34 should be deleted 
(“There is  also support…”). This information is still under review by 
EPA and, as the text notes, is not currently recognized by EPA as a 

 

The CPG notes for the Region’s benefit that EPA’s 
ongoing dioxin reassessment is mentioned in the last 
paragraph of Section 7.3.2.3. 

 

The text will be revised to further describe EPA’s 
guidance and process for developing CSFs. 

 

The CPG does not agree that the paragraph 
discussing a potential threshold mechanism of action 
for dioxin should be removed from the report. Given 
the importance of dioxin at the LPRSA, it is 
appropriate to acknowledge relevant scientific debate 
on the underlying toxicology. As discussed in the 
June 24, 2015 call, Region 2 will check with EPA’s 
ORD on the discussion. 

 

The initial feedback Region 2 received from EPA 
Headquarters on this issue does not support inclusion 
of this information. As such, we still think the 2nd full 
paragraph on Page 7-34 should be deleted. However, 
if the CPG prefers, we can continue discussions with 
HQs. 

 

Also, as the CPG notes in its response, dioxin is an 
important chemical at the LPRSA. This importance is 
a point that should be made clearly in the text of 
Sections 6.3 and 6.4. 
 
CPG Note 12/18/2015: The replacement text 
provided by Region 2 on 12/4/2015 has been 
incorporated into the revised draft BHHRA. 
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  potential effect. 
 
 

A BHHRA  is not the place to discuss these issues. 

  

 

 
 
 
 
 

152 

 

 
 
 
 

Pages 7-35 to 
7-38, Section 
7.3.3 

 

The bulleted list from Pages 7-35 to 7-36 should be deleted. This 
information is provided in USEPA 2010d, which is referenced. In 
fact, much of the information in this section comes directly USEPA 
2010d and does not need to be recounted here. Please shorten and 
revise the section to concentrate on the relative percentage of risk 
from 2,3,7,8-TCDD, TCDD TEQ and PCB TEQ. 

 

As per General Comment 15, information regarding dioxin-like 
versus non- dioxin like PCBs can be added, including whether 
enhancement of dioxin-like PCBs was identified. 

 

 
See response to comment 15. 

 

The text should be revised as indicated in this 
comment. See also response to General Comment 
15. 

 
 
 
 

153 

 

 
 

Pages 7-39 to 
7-40, Sections 
7.3.5 and 7.3.6 

 

EPA has recently finalized several surrogate values. These values 
are provided in the documentation attached to these comments. 

 

As indicated previously, values with uncertainty factors greater than 
3,000 should be used for screening purposes only. In addition, 
appendix values from PPRTVs should only be used for screening 
as well. 

 

Comment noted. 
 

EPA assumes that in noting the comment, the 
surrogate values will be added to the report. 

 

 
 
 
 
 
 
 
 
 

154 

 
 
 
 
 
 
 

 
Pages 7-40 to 
7-44, Section 
7.3.6.1 

 

Please see Comment No. 86 and revise this section accordingly. In 
addition: 

 

It remains unclear why information on state application and use of 
the values listed in #44 are provided in this risk assessment. The 
bullets should be deleted. Further, this text presents information on 
state soil values, while  the main decision is based on fish/crab 
consumption and the discussion of cleanup values is outside the 
goals of the BHHRA. 

 

The text regarding HEAST should acknowledge that the HEAST 
values were developed specifically for the Superfund Program. The 
statement regarding the review by other program offices is not 
appropriate. Further the text should indicate this value was 
included in the 1996 Reassessment of PCB Cancer Toxicity. 

 

The discussion of EPA’s 2010 value should be removed since this 
document is a draft “Do Not Cite or Quote Value” for external peer 

 

As discussed in the June 24, 2015 call with Region 2, 
the bulleted list will be retained, and will be checked to 
ensure consistency with EPA’s RSL FAQ #44. 

 

The reference to EPA’s summary of state soil cleanup 
levels for dioxin presented in Table 7-3 will not be 
removed, as it relates to the range of dioxin CSF used 
across the U.S. and is consistent with RSL FAQ #44. 

 

The text regarding HEAST will be revised to 
acknowledge the values were developed for the 
Superfund and RCRA Programs (USEPA 1997b). 
The statement regarding review by other program 
office is from the Introduction (USEPA 1997b), and as 
such, is relevant to understanding consensus on 
toxicity values. The text will be revised to note that 
the value for dioxin presented in HEAST is included in 

 

The proposed changes indicated in the response do 
not fully address EPA’s concerns with this section. In 
addition, EPA reevaluated FAQ #44 and thinks the 
key studies should be focused on (i.e., EPA 1985, 
EPA 1997, CalEPA 2002). Please see EPA’s 
suggested replacement text for Section 7.3.6.1 
(attached). 
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  review and has not yet been finalized and therefore should not be 
used in this assessment. 

 

The section should note that each of the toxicity values discussed 
yields risks above the NCP risk range and a non-cancer goal of 
protection of an HI = 1. 

the 1996 PCB Assessment. 
 

The discussion of EPA’s 2010 draft value for dioxin 
will be removed. The text noting that EPA’s cancer 
reassessment is ongoing and referring the reader to 
EPA’s website presenting the Science Plan for 
Activities Related to Dioxin in the Environment will be 
retained. 

 

The paragraph discussing the basis for the CSF 
selected will be revised to note that the HEAST value 
of 150,000 (mg/kg-day)-1 is used at the direction of 
Region 2. The last paragraph will be revised to note 
that regardless of the toxicity value used, 
consumption risks posed by dioxin exceed the NCP 
risk range. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

155 

 
 
 
 
 
 
 
 
 
 
 

 
Pages 7-45 to 
7-46, Section 
7.4.2 

 

The statement that most of the assumptions about exposure and 
toxicity are upper-bounds or maxima is flawed. The assumptions 
used in the risk assessment are in fact a mix of average and high- 
end estimates. 

 

First, this section incorrectly represents the chemical concentrations 
used in  this report as 95th percentiles. EPA guidance specifically 
cautions against confusing these terms. EPA’s Supplemental 
Guidance to RAGS: Calculating the Concentration Term (1992) 
states, “Although the 95 percent UCL of the mean provides a 
conservative estimate of the average (or mean) concentration, it 
should not be confused with a 95th percentile of site concentration 
data (as shown in Highlight 2).” The figure in Highlight 2 of this 
guidance that is mentioned clearly illustrates the concept. 

 

Second, the section does not acknowledge the several parameters 
that are from the mid-range of their distributions. In addition to the 
chemical concentrations, average or median values are used for 
skin surface area,  sediment ingestion rate, adherence factors, body 
weight, and lifetime. The statistical example presented in the 
second paragraph assumes use of a soil ingestion rate that 
exceeds 95 percent of the population. The 95th percentile value of 
soil ingestion is close to 200 mg/day (EPA’s Exposure  Factors 
Handbook, 2011); the RME values for sediment ingestion used in 

 

The text will be revised to clarify that the 95% UCL is 
not the same as the 95th percentile. 

 

The example presented in the text is provided as an 
example of the quantitative impact of combining 
multiple high end assumptions. 

 

The section will be revised to provide examples of 
average exposure assumptions used in the risk 
calculations; however, it will also be noted that the 
assessment for fish and crab consumption relied on 
multiple high end assumptions, including consumption 
rate, fraction ingested of 100%, no cooking loss, and 
exposure duration. 

 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 
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  this report ranged from 50 to 100 mg/day for adults and children, 
respectively. 

 

Third, the summary statement at the beginning of the fourth 
paragraph on page 7-46 is incorrect. The risk assessment approach 
used here did not employ upper 95% bounds or maxima for most 
RME assumptions. 

 

This section should either be removed or significantly revised to 
reflect these comments. 

  

 
 
 
 

 
156 

 
 
 
 

Pages 7-46 to 
7-48, Section 
7.4.3 

 

This introduction to this section mentions toxicological sensitivity 
(i.e., some  people are more sensitive to chemicals than other 
people), but the substantive discussion focuses on two populations 
that are or may be exposed under atypical conditions: 
homeless/transient people and residents. Transients and residents 
are not as groups more sensitive to chemicals; they would just face 
potentially higher exposures. This discussion should elaborate on 
which populations are deemed to be more sensitive to chemicals 
and explain the basis for that conclusion. 

 

The text in Section 7.4.3 will be revised to elaborate 
on sensitive populations. The discussion of homeless 
and residents will be moved to a new Section 7.4.4, 
Risks to Other Populations. 

 

Acceptable. 

 
 
 
 
 
 
 
 
 
 

 
157 

 
 
 
 
 
 
 
 
 
 
 

Page 7-47, 
Section 7.4.3 

 

 
 
 
 
 
 
 

The discussion of the Homeless/Transients is speculative. At a 
minimum, the 3rd and 4th sentences of the second paragraph of this 
section should be deleted (“For example, assuming the 
transient…”). 

 

For the residential discussion, the examples provided do not 
represent a residential exposure period of 350 days/years which 
would be required to  evaluate these risks. 

 

Because of challenges in gaining information on the 
exposure patterns of homeless/transients, the CPG 
and EPA agreed to address this receptor group 
qualitatively, as described in the RARC. The 
discussion in the text presents a qualitative 
assessment of potential homeless exposures based 
on anecdotal and observational data, acknowledging 
there is uncertainty in the characterization. The text 
will be revised to remove the third and fourth 
sentences of the second paragraph. 

 

The CPG does not agree that residents contact river 
sediment and surface water adjacent to their home on 
a daily basis, due to meteorological limitations as well 
as the condition of the river itself. The example 
presented in the text assumes a resident may contact 
river sediment and surface water up to five times 
more frequently than the wader receptor (i.e., up to 65 
days/year for the child and adult and 200 days/year 
for the adolescent). The CPG believes this 

 

To clarify our initial comment, the evaluations of 
recreational use areas conducted by EPA are not 
directly transferable to a full residential scenario. 
Therefore, the results should not be used here to 
draw conclusions about a full residential scenario. 
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   represents a very conservative exposure frequency 

for residents who may contact sediment and surface 
water in the LPRSA adjacent to their home. 

 

For the discussion of river sediment that may deposit 
onto backyards following flood events, the text will be 
revised to discuss what potential risks would be under 
a residential exposure period of 350 days/year. 

 

 
 

158 

 

Page 7-48 to 
7-49, Section 
7.4.4 

 
This section will need to be updated to reflect other comments 
provided herein. 

 

The section will be updated in accordance with the 
CPG’s responses to other related comments. The 
section will be renumbered 7.4.5. 

 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 

 
 
 
 
 
 
 
 

 
159 

 
 
 
 
 
 
 
 

Page 7-49, 
Section 

 

7.5 

 

This section overstates the degree of conservatism in the risk 
assessment. As noted previously, assumptions regarding media 
concentrations are representative of the mean, not “statistical 
upper-bounds.” Assumptions regarding exposures are a mix of 
average values with values that are around the 90th or 95th 
percentile, not “generally representative of statistical upper-bounds.” 
The result of combining this mix of assumptions is that the final 
estimate of potential exposure and/or potential risk is conservative, 
indeed toward the high end of the distribution of potential risks – as 
intended for the RME. But the estimated risks are not expected to lie 
above the distribution of potential risks to people who may be 
exposed to the LPRSA under current and future conditions. 

 

EPA recommends that the first two sentences of this section be 
retained and the rest deleted. Note that the last sentence of this 
section should be deleted as it is inappropriate here. 

 

The CPG disagrees with the Region’s contention that 
the degree of conservatism in the risk assessment is 
overstated. The numerous conservative assumptions 
that were directed by the Region for use in the 
BHHRA, particularly for the fish and crab consumption 
pathway, have resulted in an overstatement of 
potential site risk. 

 

The summary paragraph will be revised to be 
consistent with other revisions in this section, and the 
last sentence of the paragraph will be removed. 

 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 

 
 

160 

 

Pages 8-1to 8- 
7, 
Section 8.0 

 
This entire section will need to be updated to reflect comments 
provided herein. 

 

Comment noted. 
 

Acceptable. 

 

 
161 

 
 

Page 8-1, 
Section 8.0 

 

The last sentence of the introductory section should be modified as 
follows: The use of these assumptions results in a conservative 
(i.e., protective of the RME individual) assessment of human health 
risks for the LPRSA. 

 

The text will be revised as requested. 
 

Acceptable. 

 

162 
 

Page 8-2, 
Section 8.1.1 

 
The discussion regarding background will need to be updated to 
reflect any changes that are made. 

 

The discussion regarding background will be revised to 
be consistent with revisions noted in the prior responses 
to comments. 

 

The proposed revision is noted, and the revised 
document will be reviewed to confirm that EPA’s 
concern has been adequately addressed. 
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163 

 
Page 8-2, 
Section 8.1.2 

 
Please delete the first paragraph of this section. It is not necessary 
to repeat here. 

 

The first paragraph will not be removed, as it provides 
important context on the site setting, however, it will 
be shortened and streamlined. 

 

Acceptable. 

 
 

 
164 

 

 
 

Page 8-3, 
Section 8.1.2 

a. In the second full paragraph on the page, the second sentence 
should be revised to state, “The scenarios and exposure 
parameter assumptions are intended to capture exposures 
under both current and future site conditions.” 

b. Please remove Footnote 54. It is not necessary here. 

 

a.  The text will be revised as requested. 

b.  Footnote 54 will be removed. 

 

Acceptable. 

 
 
 
 
 
 
 
 
 
 

165 

 
 
 
 
 
 
 

 
Pages 8-4 to 
8-5, 

 

Section 8.1.4 

 

In general, this section needs to be updated to reflect changes made 
earlier  in the report. In addition: 

a.   In the fourth sentence of the first paragraph on Page 8-4, the 
exceedances are principally driven by both TCDD-TEQ and 
PCBs, with lesser contributions from the other contaminants 
mentioned. The percentages of the risk contributed by these 
contaminants should be mentioned. The text will need to be 
revised to present this information. 

b.   A table presenting the cancer risks and non-cancer health 
hazards that drive risk should be added to the section, with 
calculated risk values shown. The table and discussion should 
present values above the goals of protection of 10-6 and an HQ 
= 1 or an HI = 1 for the same target organ. 

 

c.   The text regarding background will need to be updated to reflect 
revisions consistent with earlier sections of the report. 

 

The text will be revised to be consistent with revisions 
noted in prior responses to comments. 

 

a.   The sentence will be revised to include the 
percentages of risk contribution by 
contaminant. 

 

b.   A table presenting the risks/hazards driving 
risk will be added. 

 

c. The discussion regarding background will be 
revised to be consistent with revisions noted 
in the prior responses to comments. 

 

Acceptable. 

 
 
 
 
 

166 

 

 
 
 

Pages 8-5 to 
8-7, Section 8- 
2 

 

a.   Pg. 8-6: Change 170 crabs per year to “approximately 30 meals 
of 6 crabs per year.” 

b.   Pg. 8-7: The second sentence of the last bullet on this page 
should be deleted. 

c.   All discussion of background should be updated to reflect earlier 
comments provided herein. 

d.   In the last paragraph of the section, the word “significantly” 
should  be removed from the 4th sentence, and the last sentence 
should be deleted. 

 

a.   The text will be revised as requested. 
 

b. The bullet will be revised as requested. 
 

c. The discussion of background will be revised 
to be consistent with revisions noted in the 
prior responses to comments. 

 

d.   The text will be revised as requested. 

 

Acceptable. 
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167 

 

Tables, 
Figures and 
Appendices 

 
All tables, figures and appendices will need to be updated to reflect 
comments provided herein. 

 

Comment noted. 
 

EPA assumes that in noting the comment, the tables, 
figures and appendices will be updated to reflect 
comments provided. 

 
168 

 
Table 3-2 

 

Please add the following acronyms to the footnote: COPC, FSP, 
LRC, and RI. 

 

The acronyms will be added. 
 

Acceptable.  

 
 
 

169 

 
 
 

Table 3-3 

a.   Page 1 of 8, to be consistent with Table 3-4, please separate 
phosphorus from the current “inorganic” group as a separate 
“phosphorus” group. 

 

b.   Page 6 of 8, please add the CAS number (91-57-6) for 2- 
methylnaphthalene. 

 

The requested changes will be made. 
 

Acceptable.  

 

170 
 

Table 3-4 
 

Please add COPC acronyms to the footnote. 
 

The acronyms will be added. 
 

Acceptable.  
 

 
 
 
 
 
 

171 

 

 
 
 
 
 
 

Table 3-8 

a.   The qualifiers for minimum and maximum concentrations are 
showing multiple qualifiers for compounds listed under TPH and 
most of them are the same qualifier. For example, for 
tetracosane, n- the qualifier should be “J” instead of “J;J;;J;J”. 
Only one qualifier should be shown unless there are different 
qualifiers. 

b.   The text for the location of maximum concentration for 
endosulfan II and Icosane were cut off. Please revise 
accordingly. 

c.   Include qualifier “I” in footnote “(a)” 

 

a.   This occurs when the minimum or maximum 
occur in sample/duplicate pair and both the 
sample and the duplicate have qualifiers. 
Where the qualifiers are the same, they will 
be updated to show only one qualifier. 

 

b.   The table will be revised. 
 

c. The qualifier will be added to the footnote. 

 

Acceptable.  

 
 
 
 
 

172 

 
 
 
 
 

Table 3-9 

a.   As stated on Page 3-9 (footnote 18), only the high resolution 
data were used in developing exposure point concentrations. 
Thus, naphthalene should not be selected as a COPC in 
surface water since the maximum concentration does not 
exceed the screening level. Please revise the necessary text 
and subsequent affected tables. 

b.   Please confirm the maximum concentration for low resolution 
naphthalene result (8.5 µg/L) since this value seems to be an 
outlier. 

 

a.   Naphthalene will be removed as a COPC in 
surface water. 

 

b.   The value has been confirmed and was not 
rejected during validation. Based on our 
review, it does not appear to be a laboratory 
or other obvious error. Since only the high 
resolution data are used in the screening 
and EPC derivation, the result in question will 
not impact the BHHRA. 

 

Acceptable.  
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173 

 

 
 
 
 
 

Table 3-10 

 

 
 
 
 

Include summary statistics for arsenic, organic in Table 3-10 since 
the summary statistics for arsenic, organic is presented in Tables 4- 
25, 4-26, and 4-27. 

 

The summary statistics for organic arsenic, which was 
calculated as the difference between the total arsenic 
and the inorganic arsenic concentrations by 
sample,will be added to Table 3-10 for crab tissue. 
Note that inorganic arsenic was not detected in the 
fish tissue samples, and therefore, organic and 
inorganic arsenic concentrations are not presented for 
fish. 

 

Acceptable. 

 

 
 
 
 

174 

 

 
 
 
 

Table 3-11 

a.   Cadmium, copper, mercury, hexachlorobenzene, and 
pentachlorophenol are not identified as surface water COPCs; 
hence, they should be included in this table since it includes all 
tissue COPCs that are not identified as surface water or 
sediment COPCs. 

b.   Methyl mercury is not identified as surface water and sediment 
COPC; hence, it should be included in this table. 

 

a.   The listed tissue COPCs will be added to 
Table 3-11. 

 

b.   Methyl mercury does not need to be 
included, as it is represented by mercury. 

 

Acceptable. 

 
 
 
 
 
 
 
 
 
 
 

175 

 
 
 
 
 
 
 
 
 
 
 

Table 3-12 

 

a.   To be consistent, change “xd” to “x(d)” in the 
benzo(b)fluoranthene under blue crab – hepatopancreas only. 

b.   As per RAGS Part A, Section 5.9.4, iron should be a COPC in 
surface water and sediment; thus, it should be included in this 
summary of COPC table. 

 

c.   Total COPCs for surface sediment should be 32 (not including 
iron). Please revise accordingly. 

 

 F r om EPA’s Additional Respons es to CPG Conc erns (J 
uly  15) :   

Comment 175 (raised by CPG during 6/15/2015 technical call) 

EPA reviewed the iron data and found that, while concentrations 
are above screening values, the non-   cancer health hazards 
posed by iron remain below an HI of 1. This should be noted in the 
report where iron is designated as an essential nutrient, but it can 
continue to be treated as an essential nutrient. 

 

a. The revision will be made. 
 

b.   The RARC plan specifically stated that iron 
would be considered an essential nutrient, 
with no mention of comparing to any 
screening level. Therefore, iron will not be 
included as a COPC. Per Region 2’s July 15 
letter, the text will be revised to note that iron 
exceeded its RSL but is considered an 
essential nutrient and therefore not included 
as a COPC. 

 

c. The total number of COPCs will be updated 
pending the update to the sediment dataset 
to include the SSP2 data. Iron will not be 
added as a COPC per the Region’s July 15 
letter. 

 

Acceptable. 
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   CPG Response to EPA Additional Information on  
Comments 175 

 
The text will be revised to note that iron exceeded its 
screening value, but was not retained as a COPC 
because it is an essential nutrient, consistent with the 
Region 2-approved PFD. 

 

 
 
 
 
 

176 

 
 
 
 
 

Table 4-1 

 

Inhalation of vapors from sediment and/or surface water is shown as 
evaluated quantitatively for angler, swimmer, wader, boater, and 
worker. However, as mentioned on Page 4-4 and Appendix D, 
inhalation pathway risks are negligible. Therefore, please add to the 
last sentence in the “Rationale for Selection or Exclusion of 
Exposure Pathway” stating  “however, this pathway is not 
considered further in the BHHRA because the inhalation pathway 
risks are negligible” to all receptors. 

 

The requested change will be made. 
 

Acceptable. 

 
177 

 
Table 4-3 

 

Delete CF2 which is the conversion from hours to day for all 
scenarios since CF2 is not used in the intake calculation. 

 

CF2 will be deleted. 
 

Acceptable. 

 
178 

 
Table 4-3 

 

The intake equation for all dermal contact to surface water should be 
revised to dermally absorbed dose. 

 

The intake equation, which was provided on the 
RAGS Part D tables from Region 2, will be corrected. 

 

Acceptable. 

 
179 

 
Table 4-4 

 

On page 1 of 2, the row height for exposure frequency should be 
increased to show the rest of the rationale. 

 

The row height will be increased. 
 

Acceptable. 

 
 
 
 
 
 
 

180 

 
 
 
 
 
 
 

Table 4-6 

 

 
a.   A typographic error is noted for dermal-sediment contact value 

for aluminum. The “(a)” should be “(c)”. 
 

b.   Add footnote “(c)” reference to the dermal-sediment contact 
value for antimony. 

c.   The dermal-sediment contact values for DDD, DDE, aldrin, 
dieldrin, and heptachlor epoxide are not listed in RAGS Part E 
Exhibit 3-4 as noted in footnote “(c)”. Instead, these values are 
listed in the RSL table. Please revise the footnote accordingly. 

 

a.   The footnote letter will be corrected. 

b.   The footnote reference will be added. 

c. The dermal absorption factors for DDD, 
DDE, aldrin, dieldrin, and heptachlor epoxide 
are the default values for semivolatile 
organic compounds from RAGS Part E 
Exhibit 3-4 (USEPA 2004). As USEPA 
(2004) is the original source of the value, the 
CPG believes that RAGS E is the 
appropriate reference, and will revise the 
table accordingly. 

a. Acceptable. 

b. Acceptable. 
 

c. Acceptable to indicate USEPA (2004) as the 
source. Please add a footnote (or add to this 
footnote) for these chemicals that the values are 
based on the default for semi-volatile organic 
compounds. 
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181 

 
 

Table 4-7 

a.   Increase the row height for the footnote to show the full formula. 
 

b.   Include the definitions of “b” and “c” used in equations A-6 
through A-8. 

 

The requested edits will be made. 
 

Acceptable. 

 
 
 
 
 
 
 
 
 
 

182 

 
 
 
 
 
 
 
 
 
 

Table 4-8 

 

 
 
 

Please revise the following, and thoroughly review the entire table: 
a.   UCL for cobalt should be 7.56 and not 8. 

 

b.   The frequency of detection for dieldrin should be 140:142 
instead of 141:143. 

c.   The statistics for benzo(a)pyrene could not be reproduced. On 
page 3-9 footnote, the high resolution data for PAHs were used 
in developing exposure point concentrations. Based on this, the 
maximum benzo(a)pyrene concentration will be 19 mg/kg. 
Please verify and confirm the correct data were used in the 
calculation. 

 

Note that values will change based on the inclusion of 
SSP2 data. Responses below reflect the table prior to 
the SSP2 update. 

a. Agreed. The UCL should have been 7.56. 

b.   The FOD of 141:143 is correct, based on a 
review of the data in Appendix A as well as 
the ProUCL output in Appendix F. FOD will 
be updated to reflect inclusion of SSP2 data. 

 

c. The result for sample LPRH10A based on the 
low resolution method (SW8270C) is 19 
mg/kg. The result from the high resolution 
method (429M) for that sample is 8.1 mg/kg. 
The maximum result from the high resolution 
methods (429M and ID-0016) is 12 mg/kg in 
sample LPRH16A, as shown in Table 4-8. 

 

Acceptable. 

 

 
 
 
 
 
 

183 

 

 
 
 
 
 
 

Table 4-13 

 

 
 
 

Please revise the following, and thoroughly review the entire table: 
 

a.   The frequency of detection for copper should be 39:39 instead 
of 34:34. 

 

b.   The frequency of detection for dieldrin should be 31:33 instead 
of 32:24. 

 

Note that values will change based on the inclusion of 
SSP2 data. Responses below reflect the table prior to 
the SSP2 update. 

 

a.   Agreed. The frequency of detection for 
copper should be 39:39. 

 

b.   The frequency of detection for dieldrin in the 
table, which reads 32:34, not 24 is correct. 

 

Acceptable. 

 

 
 

184 

 

 
 

Table 4-16 

 

Please revise the following: 
a.   The frequency of detection of naphthalene in Table 4-16 (38:60) 

does not match the frequency of detection in Table 3-9 (36:60). 
b.   The maximum concentration of naphthalene in Table 4-16 
(0.33 µg/L) does not match the concentration in Table 3-9 (0.069 

µg/L). 

 

Note that values will change based on the inclusion of 
additional surface water data. Responses below 
reflect the table prior to the update. 

 

Per Comment 172, naphthalene will no longer be 
identified as a COPC. 

 

Acceptable. 
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185 

 

 
 
 

Tables 4-17 to 
4-27 

 
 
 

The frequency of detection and minimum and maximum 
concentrations of mercury in Tables 4-17 to 4-27 do not match the 
values in Table 3-10. Please make the necessary changes. 

 

Table 3-10 presents summary statistics for the 
laboratory reported total mercury and methyl mercury 
results. The EPCs presented in Tables 4-17 to 4-27 
are for the calculated inorganic mercury 
concentrations (total mercury minus methyl mercury). 
Summary statistics for inorganic mercury will be 
added to Table 3-10. 

 

Acceptable. 

 

186 
 

Table 4-17 
 

Add subheading “SVOCs” to bis(2-ethylhexyl)phthalate. 
 

The subheading will be added. 
 

Acceptable. 
 

 
 
 
 
 
 
 

187 

 

 
 
 
 
 
 
 

Table 4-24 

 
 

 
Revise the following and make necessary corrections: 

a.   The minimum (0.03 J µg/L) and maximum (0.33 µg/L) 
concentrations of heptachlor epoxide in Table 4-24 does not 
match the concentration in Table 3-10 (0.0018 J µg/L and 
0.0024 µg/L, respectively). 

 

b.   The selected EPC values for 4,4’-DDD and heptachlor epoxide 
should be maximum concentration and not mean concentration. 

 

a.   The chromium summary statistics were 
inadvertently listed under heptachlor epoxide 
in Table 4-24 (white sucker EPCs). The 
values of 0.0018 J mg/kg and 0.0024 mg/kg 
listed in Table 3-10 are correct and will be 
corrected in Table 4-24. Note that the risk 
calculations were conducted using the correct 
value of 0.0024 mg/kg. 

 

b.   The table will be revised to present the 
maximum detected concentration for these 
COPCs (0.016 mg/kg for 4,4-DDD and 
0.0024 mgkg for heptachlor epoxide). 

 

Acceptable. 

 
 

188 

 
 

Table 5-1 

 
Similar to the Oral Cancer Slope Factor, the Chronic Oral Reference 
Dose for 2,3,7,8-TCDD should be used for dioxin-like PCBs. 

 

See response to comment 15. 
 

The table should be revised as indicated in this 
comment. See also response to General Comment 
15. 

 

189 
 

Table 6-9 In the footnote, please change “10-6 to 10-4” to “10-4 to 10-6” 
 

The requested change will be made. 
 

Acceptable. 
 

 
 
 

190 

 

 
 
 

Table 6-12 

 

Please change the following to be consistent with Table 6-2: 
 

a.   the noncancer hazard to the sitewide CTE adult wader exposed 
to accessible surface sediment from 0.1 to 0.09 

 

b.   the cumulative noncancer hazard to the sitewide CTE adult wader 
from 0.1 to 0.09  
c.   the cumulative noncancer hazard to the sitewide CTE teen 
boater from 0.1 to 0.06 

 

The requested changes will be made. 
 

Acceptable. 
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191 
 

Table 6-14 
 

To revise the cumulative noncancer hazard to the sitewide CTE 
adolescent and adult angler from “1.0” to “1”. 

 

The requested change will be made. 
 

Acceptable. 

 
192 

 

Tables 6-15 to 
6-20 

 

To fix the table header and footnote to show the 10-6, 10-5, and 10-4 

with the proper font superscript. 

 

The editorial change will be made. 
 

Acceptable. 

 
 
 
 
 

193 

 
 
 
 
 

Figure 4-1 

 

Inhalation of volatiles in outdoor air volatized from surface water 
and/or  exposed mudflat sediment is shown as complete exposure 
pathway (marked with solid circle) for angler, swimmer, wader, 
boater, and worker. However, as mentioned on Page 4-4 and 
Appendix D, inhalation pathway risks are negligible. Therefore, 
please add a footnote stating “this pathway is not considered further 
in the BHHRA because inhalation pathway risks are negligible for 
all potential receptors.” 

 

The footnote will be added. 
 

Acceptable. 

 

 
194 

 
Appendix G, 
Section 1.0, 
Page 1 

 

The first paragraph should refer the reader to the section in the main 
text where lead was identified as a COPC in various media, or 
repeat the basis for the decision here. A brief explanation for why 
lead was not a COPC in fish tissue should be added. 

 

The requested edits will be made. 
 

Acceptable. 

 
 
 
 
 
 
 
 
 

195 

 
 
 
 
 
 
 
 

Appendix G, 
Section 1.0, 
Page 1 

 

The description of the lead assessment in the fourth paragraph 
needs  revisions to indicate that the approach looks at a specific 
blood lead level and include more information of the lead models for 
adults and children.  For example, the document should indicate: 
The focus of the integrated exposure uptake biokinetic (IEUBK) 
model for lead in children is the prediction of blood lead 
concentrations in young children exposed to lead from several 
sources and by several routes. The model is a four-step process 
that mathematically and statistically links environmental lead 
exposure to blood lead concentrations for a population of children 
(0-84 months of age). Also, the text should clarify how the 
adolescent exposures were considered, i.e., which model was used 
for the adolescent. 

 

The text should also describe the goal for lead of 10 ug/dl. It should 
also mention that the CDC has updated their value to 5 ug/dl and 
that EPA is currently evaluating the updated value. 

 

It is unclear why in this case, Region 2 is requesting a 
reference to a value that EPA is currently evaluating, 
while comment 99 specifically requests that the CPG 
not reference a value (lifetime) pending review by 
EPA. As stated previously, Region 2 should exercise 
consistency in making these comments. 

 

For consistency with response to comment 99, a 
footnote will be added to the text noting the EPA is 
currently evaluating updating the acceptable blood 
lead value to the updated CDC value of 5 ug/dl. 

 

Acceptable. 
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196 

 
 
 
 

Appendix G, 
Section 2.0, 
Page 2, 
Paragraph 2 

 

Fish should not be included in the second paragraph describing 
exposure areas to eliminate any confusion about the exposure 
media evaluated in this appendix. 

 

It is recommended that the presentation of the average lead 
concentration in the evaluated media be expanded to provide the 
minimum and maximum concentrations identified, to put the 
average concentrations in context. The  average concentration for 
surface water should also be compared to the drinking water action 
level of 15 ug/l. 

 

The requested changes will be made. 
 

Acceptable. 

 

 
 
 

197 

 
 

Appendix G, 
Section 2.1, 
Page 2, 
Paragraph 2 

 

The text should not characterize the RME scenario as “worst-case,” 
nor label the CTE scenario as “more realistic”. The first sentence of 
the second paragraph should be revised: “In general, the RME 
scenario is a high-end estimate of potential exposure while the CTE 
scenario uses exposure factors that are more indicative of the 
average.” 

 

The requested changes will be made. 
 

Acceptable. 

 
 

198 

 

Appendix G, 
Section 3.2, 
Page 3 

 

Discussion of indoor air parameters should be eliminated since 
exposure to indoor air is not one of the pathways evaluated for the 
receptor scenarios considered in this lead assessment. 

 

The discussion will be removed. 
 

Acceptable. 

 
 
 
 
 
 
 
 

 
199 

 
 
 
 
 
 
 
 

Appendix G, 
Section 3.3, 
Page 3 

 

The age range of “6 months to 6 years of age” for dietary lead intake 
in the second sentence seems to not match the age range 
presented on the figures on pages 7 and 8 (i.e., 12 months to 84 
months). The age range in the text refers to source data for the 
Food and Drug Administration’s (FDA) average ingestion rates of 
lead in diet, and “6 years” does in fact include the months up to the 
7th birthday. The FDA’s default dietary lead intake is 0.0055 
mg/day for 6-11 month olds and 0.0058 for 1 year olds as 
summarized in the IEUBK Guidance Manual (EPA 1994), page 2- 
31. Both of the values for these age groups round to the 0.006 
mg/day mentioned as the lower end of the range in Section 3.3. 

 

Thus the data in Section 3.3 and the figures on page 7 and 8 are 
actually consistent with each other. To avoid confusion, the text in 
Section 3.3 could be changed from “6 months to 6 years of age” to 
“from the first birthday to the day before the 7th birthday”. 

 

The suggested edit will be made. 
 

Acceptable. 
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200 

 
Appendix G, 
Section 3.3, 
Page 3 

 

The text in the third sentence should cite EPA 1994a as the basis 
for the assumed fractional uptake of lead. A reference for the crab 
ingestion rate of 7 g/day needs to be provided in the final sentence 
of this section. 

 

The references will be added. 
 

Acceptable. 

 

 
 
 

201 

 
 

Appendix G, 
Section 3.4, 
Page 3, 
Equation 1 

 

Using the formula in Equation 1 for time-weighted surface water 
concentrations, the drinking water lead concentrations for child 
swimmers and waders used in the IEUBK model cannot be 
confirmed based on the average surface water concentration of 4.9 
µg/L and exposure times and exposure frequencies in Table G-2. 
The text requires clarification to explain the values used. 

 

The drinking water concentrations will be corrected 
and a table will be included to present the 
calculations. The revised drinking water 
concentration for the child swimmer is 0.04 ug/L and 
for the wader is 0.005 ug/L. 

 

Acceptable. 

 

 
202 

 

Appendix G, 
Section 4, 
Page 4, 
Equation 2 

 
The equations presented in this section are correct; however, Pbsed 
is not used in Equation 2 and should be removed from the list below 
Equation 2. 

 

Pbsed will be removed. 
 

Acceptable. 

 

 
203 

 
 

Appendix G, 
Section 4.0 

 

The title for this section should include adolescents as well as 
adults. The text should also state that the adult lead model was 
applied to adolescents consistent with EPA guidance 
(http://www.epa.gov/superfund/lead/almfaq.htm#input). 

 

The requested edits will be made. 
 

Acceptable. 

 
 

204 

 

Appendix G, 
Section 6.0, 
page 8 

 

The discussion of the blood lead models should note uncertainties in 
applying the adult model to adolescent receptors 
(http://www.epa.gov/superfund/lead/almfaq.htm#input). 

 

The uncertainties will be noted. 
 

Acceptable. 

 

 
 
 

205 

 

 
Appendix G, 
Section 6.0, 
Pages 8 

 
 
 

The uncertainty section of the text should also indicate the new CDC 
value of 5 ug/dl that EPA is currently evaluating. 

 

The text will reference the CDC value. However, it is 
unclear why in this case, Region 2 is requesting a 
reference to a value that EPA is currently evaluating, 
while comment 99 specifically requests that the CPG 
not reference a value (lifetime) pending review by 
EPA. See response to comment 195. 

 

Acceptable. 

 
 
 

206 

 

 
Appendix G, 
Table G-1 

 

The table indicates a maximum concentration of 2,050 mg/kg in RM 
9 to 12.  The information should be included in the uncertainty 
section as a potential outlier. 

 

Also, the footnotes in the table should be corrected. The table 
includes footnotes a, b, c, and d. However, only footnotes a and b 

 

The requested discussion will be added and the 
footnotes will be corrected. 

 

Acceptable. 

http://www.epa.gov/superfund/lead/almfaq.htm#input)
http://www.epa.gov/superfund/lead/almfaq.htm#input)
http://www.epa.gov/superfund/lead/almfaq.htm#input)
http://www.epa.gov/superfund/lead/almfaq.htm#input)
http://www.epa.gov/superfund/lead/almfaq.htm#input)
http://www.epa.gov/superfund/lead/almfaq.htm#input)
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  are defined below the table.   

 
 
 
 
 
 
 
 

207 

 
 
 
 
 
 
 
 

Appendix H 

a.   The diet fraction (0.25) was not applied to benzo(a)pyrene in 
the cancer risk calculation for mixed fish diet. Please revise 
accordingly. 

b.   The ADAF should be applied to children younger than 16 years, 
consistent with the cancer guidelines supplemental guidance 
(EPA 2005). 

 

c.   The RfD for TCDD should be used for PCB-TEQ non-cancer 
health hazard calculations. 

d.   For all tables, total non-cancer health hazard excluding total 
PCBs is stated as “NA”. This is incorrect since other COPCs 
have non-cancer hazard quotient listed. Please revise 
accordingly. 

 

a.   The calculation of risk for the mixed fish diet 
will be performed as described in response to 
comment 53. 

 

b.   See response to comment 90. 

c. See response to comment 15. 

d.   The tables will be revised accordingly. 

 

a. Acceptable. 

b. Acceptable. 

c. The comment stands. The RfD for TCDD should be 
used for PCB-TEQ non-cancer health hazard 
calculations. 

 

d. Acceptable. 

 

 
 
 

208 

 

 
 
 

Appendix I 

 

A footnote should be added to all tables that the table presents risk 
drivers only (i.e., COPCs with individual carcinogenic risk greater 
than 10-6 and non- carcinogenic hazard quotient greater than 1) 
and cumulative risks, cumulative hazards, and target organ HIs may 
be less than shown in Table 7 series (Appendix H) and Table 9 
series (Appendix I). 

 

The footnote will be added to the tables. 
 

Acceptable. 

 

 
 
 

209 

 
 
 

Appendix L, 
General 

 

Appendix L should be reviewed in full and the approach for deriving 
background concentrations made consistent with that being finalized 
for the  BERA, as appropriate. The background dataset selected 
should ultimately be a subset of that used in the BERA. Some of the 
remaining comments on this Appendix may be superseded by the 
final approach being developed for the BERA. 

 

The approach used will be consistent with the BERA. 
 

Acceptable. 

 

 
 
 
 

210 

 
 
 
 

Appendix L, 
General 

 
The text notes that only surface sediment data from within 1.4 miles 
of Dundee Dam are selected to represent background for this 
project (Dundee Dam to Interstate 80), even though sediment data 
further upstream (~ 13 locations for SQT purposes) were also 
collected. All project-specific surface sediment chemistry data 
collected from Upper Passaic River locations should be evaluated 
for incorporation into the background dataset. 

 

As described in the Background and Reference 
Conditions QAPP (Windward 2012), the 1.4-mile 
stretch of river between Dundee Dam and Interstate- 
80 represents a depositional area likely impacted by 
sources from the upper Passaic River (UPR). 
Therefore, the sediment chemistry data collected from 
this area were used to characterize concentrations 
resulting from upstream sources that serve as inputs 

 

Acceptable. 
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   to the LPRSA. 
 

However, as requested by Region 2, the additional 
sediment chemistry data collected above I-80 for SQT 
purposes will be considered for inclusion in the 
background dataset. 

 

 

 
 
 
 
 
 
 
 

211 

 
 
 
 
 

 
Appendix L, 
Page 1-1, 
Section 1.0, 
First 
Paragraph 

a.   The 2nd sentence implies that all of the sources listed in the 1st 

sentence are background sources, but they are not, in 
accordance with EPA’s background guidance. Therefore, the 
word “background” in front of “sources” in the 2nd sentence 
should be deleted. 

b.   The 3rd sentence conflicts with the definition of background in 
EPA guidance that is quoted in the 2nd paragraph of this section 
and it is not accurate. The sampling that CPG did would 
capture both anthropogenic and natural background – it was 
not designed to distinguish between the two, even in a highly 
urbanized environment. The 3rd sentence should be deleted 
and replaced with the definition of background in EPA’s 
background guidance (i.e., move the definition from the 2nd 

paragraph to the 1st paragraph). 

 

a.   The text will be revised as requested. 

b.   The text will be revised as requested. 

 

Acceptable. 

 

 
 
 
 
 
 
 

212 

 
 
 
 

Appendix L, 
Page 2-1, 
Section 2.1, 
Second 
Paragraph, 
Third 
sentence 

 
 
 

“Although some locations may appear at depths too deep for regular 
human access, given the potential change in water depths over 
time, it was conservatively assumed that all locations are potentially 
accessible.” How is this a conservative assumption? Why is this 
assumption made here when it was not for the LPRSA data? 

 

The use of background sediment samples from depths greater than 
those used in the LPRSA requires justification and may not be 
appropriate. 

 

The decision to use all samples above the dam was 
based on the potential for overlying water depths 
above the dam to change due to changes in flow. 
Based on USGS gage height data from the past 8 
years for RM 17.61 (above Dundee Dam), water 
levels vary as much as 6 feet with a median of 1 to 2 
feet. 

 

However, as requested by Region 2, the water depth 
definition used to identify the UPR accessible 
sediment data set for background risk calculations will 
be consistent with the LPRSA (see response to 
comment 13c). 

 

Acceptable. 

 
 

213 

 

Appendix L, 
Page 2-3, 
Section 2.4, 
Second 

 

“Background values were defined per COC…as the maximum 
detected concentration in a given data set excluding any outlier 
concentrations.” Guidance regarding the treatment of background 
data emphasizes comparison of the mean concentration in 

 

As noted in response to comment 13b, a statistical 
comparison of site and background will be added to 
provide additional information. 

 

Acceptable to add a statistical comparison of site and 
background and to continue use of the UCL statistic in 
background risk calculations. 
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 paragraph, 
First sentence 

background to the mean concentration in potentially impacted areas 
(EPA 2002, page 3-1). In addition, for risk assessment purposes, 
EPCs are derived using the 95% UCL of the arithmetic mean rather 
than the maximum detected concentration. Additional statistics 
about background data are provided later in this appendix, so it is 
not clear why background is defined as the maximum concentration 
here. 

The background risk calculations were performed 
using the same EPC statistic used for the LPRSA 
baseline risk calculations (i.e., lower of the maximum 
detect and 95% UCL), to provide statistically 
comparable risk estimates. As noted in response to 
comments 6 and 112, only the UCL statistic will be 
used in revised background risk calculations; the 
calculations based on the arithmetic mean will be 
removed. 

 

The maximum concentration after removing outliers is 
identified as the background value for consideration in 
defining remediation goals, but is not used in the 
background risk calculations. This distinction will be 
clarified in the text. 

Background values for consideration in remediation 
goals would typically include upper tolerance limits 
(UTL) or upper prediction limits (UPL), and not 
maximum concentrations after removing outliers. 
However, possible remediation goals should not be 
defined in the BHHRA, so reference to using any 
particular statistic for remediation goals should not be 
added or “clarified” in this report. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

214 

 

 
 
 
 
 
 
 
 
 
 

Appendix L, 
Page 2-3, 
Section 2.4, 
Second 
paragraph, 
Second 
sentence 

 
 
 
 
 
 
 
 
 
 
 

The text states that outliers were identified as the 75th percentile 
plus three times the interquartile range of the data distribution 
based on log- transformed concentrations. However, EPA’s Data 
Quality Assessment guidance (EPA QA/G-9S, Box 2-13, Section 
2.3.3) regarding outliers should be followed. The guidance 
recommends the use of a multiplier of 1.5. 

 

The use of 3 times the interquartile range (3xIQR) is 
an appropriate screen for outliers. It is consistent with 
the approach laid out in the RARC Plan, which 
identified use of an interquartile range and 3x to 
determine outliers in Appendix B (Windward and 
AECOM 2013). Region 2 did not provide any 
comments on this specified outlier approach in their 
January 2014 comments to the RARC Plan. Further, 
a threshold of 1.5xIQR unnecessarily removes results 
reflective of the natural variability associated with 
background conditions. 

 

The CPG also notes that the guidance (section 2.3.3 
or Box 2-13 of EPA’s 2006 QA/G9) cited by the 
Region identifies 1.5xIQR as an example for 
identifying potential outliers. Moreover, EPA’s 2009 
guidance (EPA 530/R-09-007) states in Section 9.2: 

 

“Potential outliers are categorized into two groups: 
 

•  data points between 1.5 and 3 times the IQR 
above the 75th percentile or between 1.5 
and 3 times the IQR below the 25th 
percentile, and 

 

•  data points that exceed 3 times the IQR 

 

Acceptable.  
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   above the 75th percentile or exceed 3 times 

the IQR below the 25th percentile.” 
 

Section 9.2 also includes an example (9-2) that 
clearly states to: 

 

•  identify potential outliers between 1.5×IQR 
and 3×IQR beyond the box. 

 

•  identify potential outliers exceeding 3×IQR 
beyond the box. 

 

It is commonly understood in the statistical literature 
(Dawson 2011) that 1.5xIQR and 3xIQR provide 
lower and upper thresholds for potential outliers, with 
mild or near outliers identified as data points that fall 
between 1.5x and 3xIQR, and extreme outliers 
identified as data points in excess of 3xIQR. EPA’s 
2009 guidance is consistent with the literature 
regarding the identification of outliers. 

 

The example box of EPA QA/G9 which identifies a 
multiplier of 1.5 as the sole criterion for outlier 
identification is at best incomplete and possibly 
incorrect. The use of 3xIQR is both consistent with 
EPA guidance and statistical literature. 

 

As such, the CPG will retain the 3xIQR in its analysis 
of background data to identify extreme outliers. As an 
additional analysis, potential near or mild outliers will 
also be identified using 1.5xIQR to evaluate the 
sensitivity of the background data sets to this 
threshold. 

 

 

 
 
 

215 

 
 
 

Appendix L, 
Page 3-1 

 

The figures in Appendix L provide part of a preliminary data 
analysis, as called for in EPA’s Guidance for Comparing 
Background and Chemical Concentrations in Soil for CERCLA Sites 
(September 2002, Chapter 4). However, the report should also 
provide some interpretation of the figures in the text, rather than just 
present them. 

 

The text will be revised to provide interpretation of the 
figures presented. 

 

Acceptable. 
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216 Appendix L, 

Page 3-1, 
Section 3.0, 
First 
paragraph, 
Fourth 
sentence 

“The majority of background values were identified as the 
maximum detected concentration of each data set.” See previous 
comment regarding this issue on page 2-3. 

See response to comment 213. Acceptable. 

 
 
 

217 

 

Appendix L, 
Page 3-1, 
Section 3.1, 
Third 
sentence 

 

“Mean and upper-bound exposure point concentrations (EPCs) were 
calculated…” Exposure point concentrations are typically based on 
the 95%  UCL of the arithmetic mean (considered a conservative 
estimate of the true mean), rather than a simple mean from the data 
set or an upper-bound value. 

 

Comment noted. Per response to comment 112, 
background risks will be calculated based on the UCL 
only. 

 

Acceptable. 

 
 
 

218 

 
 

Appendix L, 
Page 3-2, 
First sentence 

 

“The EPCs…are presented in Tables L-12 through L-16.” These 
tables present several summary statistics for the data but do not 
identify which were used as the EPCs in the risk evaluation. This 
must be clarified. This comment also pertains to statements about 
Tables L-20 and L-21 later in the paragraph. 

 

The text will be revised to clarify that the UCL (or 
maximum if lower) is used. 

 

Acceptable. 

 
 
 
 

219 

 

Appendix L, 
Page 3-2, 
Final 
paragraph, 
and Tables L- 
22 through L- 
25 

 
 

The phrase “(mean and upper-bound)” should be removed from the 
first sentence in this paragraph. Tables L-22 through L-25 should be 
revised: as noted in earlier comments, the “mean” scenario should 
be removed, and the “upper-bound” scenario should be correctly 
labeled as the RME scenario. 

 

The text will be revised as requested, and the mean 
scenarios will be removed from the background risk 
calculations. 

 

Acceptable. 

 
 
 
 
 
 
 

220 

 

 
 
 
 
 

Appendix L, 
Tables L- 22 
through L-25 

 

A footnote (Footnote f) on these tables gives some information 
about the  risk estimates: “All risks calculated using RME 
assumptions; only EPC differs.” However, there is still no 
explanation in this appendix about what specific statistics were 
used for the EPCs. The only statistic that should be used as the 
EPC is the 95% UCL of the arithmetic mean (or the maximum 
detected concentration if the 95% UCL exceeds the maximum). 

As noted above, the “mean” scenario should be removed and the 
“upper-  bound” scenario should be correctly labeled as the RME 
scenario. Footnote f  should be revised to “All risks calculated using 
RME assumptions”. 

 

The footnote will be revised to clarify that the lower of 
the 95% UCL and maximum is the basis of the EPC 
used in the background risk calculations. 

 

Footnote (f) will be revised accordingly. 

 

Acceptable. 

 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
     REGION II 
290 BROADWAY 

NEW YORK, NEW YORK 10007-1866 

August 25, 2016 

BY ELECTRONIC MAIL 

Robert Law, Ph.D. 
CPG Project Coordinator  
de maximis, inc. 
186 Center Street, Suite 290 
Clinton, New Jersey 08809 

Re: Lower Passaic River Study Area (LPRSA) revised Draft Baseline Human Health Risk 
Assessment – Administrative Settlement Agreement and Order on Consent for Remedial 
Investigation/Feasibility Study (Agreement) CERCLA Docket No. 02-2007-2009 

Dear Dr. Law: 

The U.S. Environmental Protection Agency (EPA) has reviewed the Cooperating Parties Group’s 
(CPG) revised Draft Baseline Human Health Risk Assessment (BHHRA) for the LPRSA dated 
December 18, 2015. In accordance with Section X, Paragraph 44(d) of the Agreement, EPA has 
enclosed comments on the revised draft BHHRA with this letter.  

As discussed in General Comment 1 in the enclosed, EPA’s comments must be incorporated 
appropriately; if they are not, the document will not be approvable and EPA will proceed as per 
Paragraph 44 of the Agreement. If the next draft of the BHHRA is deficient, EPA may elect to 
modify the document itself pursuant to Paragraph 44 of the Agreement, and as per Paragraph 47 
of the Agreement, the CPG would be required to accept the findings of the modified report 
(subject to dispute resolution).  

Please provide a response to comments within 30 days from the date of this letter. If the CPG has 
any questions on the enclosed comments please do not hesitate to contact me to set up a 
discussion prior to the response to comment due date.  

Sincerely, 

Jennifer LaPoma, Remedial Project Manager 
Lower Passaic River Study Area RI/FS 



Cc: W. Potter, CPG 
M. Sivak, EPA 
F. Zizila, EPA  



 

EPA COMMENTS – AUGUST 25, 2016 
REVISED DRAFT BASELINE HUMAN HEALTH RISK ASSESSMENT REPORT 

 FOR THE LOWER PASSAIC RIVER STUDY AREA  
DATED DECEMBER 2015 

 
No. General Comment 

1  

The document will require revisions to address EPA comments that were not appropriately addressed from previous 
comments on the June 2014 draft BHHRA. EPA’s comments must be incorporated appropriately; if they are not, the 
document will not be approvable and EPA will proceed as per Paragraph 44 of the Agreement. If the next draft of the 
BHHRA is deficient, EPA may elect to modify the document itself pursuant to Paragraph 44 of the Agreement, and, as per 
Paragraph 47 of the Agreement, the CPG would be required to accept the findings of the modified report (subject to 
dispute resolution). 

2  

Consistent with the Dispute Resolution (EPA letter 2/6/12, see page 3693 of the BHHRA Appendices pdf), all instances 
where it states “At the direction of USEPA Region 2” or “USEPA Region 2 directed the CPG to use” shall also include the 
phrase “and consistent with guidance and policies.”  
 
Specific examples are provided below.  

• Page ES-5. “USEPA Region 2 has directed the CPG to use [footnote], and…”  
• Page ES-6. “At the direction of USEPA Region 2, the…” 
• Page 4-9. “… those that USEPA Region 2 directed the CPG to use …”  
• Page 4-10. “…those directed by USEPA for use…” 
• Page 7-7. “USEPA Region 2’s directed exposure parameter…” 
• Page 7-10. “…fish consumption rates were directed by USEPA Region 2 (USEPA 2012b), and were…” 
• Pages 8-2 to 8-3. “…those that Region 2 directed the CPG to use…” 

3  

The text still uses the term “NCP threshold” which suggests a bright line for decisions at Superfund sites.  The Role of the 
Baseline Risk Assessment in Superfund Remedy Selection Decisions, April 22, 1991 clearly states that the risk range is 
not a bright line.  As indicated in previous comments, the presentation of risk should be presented as below the risk range, 
above the risk range or within the risk range, or above or below or equal to the goal of protection of a non-cancer HQ/HI 
of 1. 

4  

The Superfund Technical Support Center (STSC) letters of November 12 and 24, 2015 regarding surrogates for cis-
nonachlor, oxychlordane, and trans-nonachlor were provided in EPA’s December 4, 2015 letter, but were not incorporated 
in the revised draft because of time limitations in submitting the report. Specific comments provided below address adding 
the information to Section 5, Section 7, and Tables 5-1 and 5-2. Changes to these toxicity values will also impact risk 
calculation tables; noncancer hazards will increase slightly for the nonachlors and cancer risks will decrease for all three 
COPCs. Cis-nonachlor and oxychlordane will no longer be considered potential COCs for the LPRSA with the updated 
instructions for the relative potency factors. 

https://www.epa.gov/risk/role-baseline-risk-assessment-superfund-remedy-selection-decisions
https://www.epa.gov/risk/role-baseline-risk-assessment-superfund-remedy-selection-decisions


2 
 

No. General Comment 

5  

For estimation of background risks associated with direct contact with sediment, the BHHRA only discussed cancer risks 
for comparison to site risks.  For this exposure pathway, noncancer hazards were more of an issue for the site than cancer 
risks (i.e., cancer risks were less than 1 x 10-4 but HI was greater than 1), and background noncancer hazards should also 
be discussed in the text. (The noncancer hazards for background sediment were presented in a table in Appendix L, but not 
included in the evaluation in Section 6.5.2.) 

6  

The Uncertainty Evaluation section is very long (48 pages) and inclusive of potentially valid but secondary information. A 
meaningful uncertainty section is expected to be a balanced appraisal of major uncertainties that will significantly affect 
the site-specific numerical risks as they relate to the selection of remedies. There are uncertainty issues that do not need to 
be included and other uncertainties that should be reduced in size to a paragraph. Per EPA General Comment 12 on the 
Draft BHHRA (comments dated October 16, 2015), “the text requires revisions to concentrate on the main risk drivers 
with less emphasis on exposure parameters that are not significant drivers.” The discussion of uncertainty needs to 
concentrate on risks above the NCP risk range and an HI = 1. Similarly, the Executive Summary should concentrate on the 
main risk drivers consistent with this recommendation. 
 
The Uncertainty Evaluation continues to discuss uncertainties in some assumptions without linking them to an impact on 
the site risk estimates. 
Examples: 

- Critique of default dermal absorption fractions for three sets of chemicals (pp. 7-26 to 7-29) when dermal contact 
with sediment was a very minor contributor to cumulative risks/hazards for the LPRSA. Indeed, for one of the 
chemical groups (i.e., PCBs), estimated cancer risks never exceeded 10-6 and noncancer hazards were well below 
an HI of 1. 

- Critique of default approach for estimating TCE cancer risks to non-adult receptors (p. 7-39) when TCE cancer 
risks never exceeded 10-6. 

Detailed discussions of exposure parameters or chemicals that are not significant drivers distract the reader from issues 
that are key to interpreting the primary site risks and should be limited to a summary statement or removed from the 
report.  

7  
Summary sections of the report should include the magnitude of risk/hazard estimates (missing from ES.3 Conclusions 
and 8.2 Conclusions).  Summary sections also should identify key target organs/effects potentially associated with the 
noncancer hazards (missing from ES.1 Summary of Key Findings, ES.3 Conclusions, and 8.2 Conclusions). 



3 
 

No. General Comment 

8  

Multiple descriptions of correspondence and calls leading up to final assumptions applied in the risk assessment do not 
add value to the HHRA report and should be removed. Technical basis for values used should be provided in the main text 
and uncertainties in those values are discussed in the uncertainty section (Section 7).  All correspondence between EPA 
and the CPG regarding the risk assessment between September 2010 and December 2015 are provided in Appendix M of 
the BHHRA. It is acceptable to provide the list of correspondence about exposure assumptions once (i.e., footnote 27 on 
page 4-10), but subsequent descriptions of communications should be removed: 

• Page 4-13, footnote 28 
• Page 4-16, footnote 30 
• Page 4-18, footnote 31 
• Page 4-21, footnote 32 
• Page 7-7, second complete paragraph 

9  

With regard to the Creel Angler Survey (CAS), the document details the attributes of the study, but fails to discuss 
potential issues with the representativeness of the CAS study.  The document does, however, go into a substantial amount 
of detail questioning the default parameters and other surveys used as the basis of EPA’s recommended exposure 
parameters (see section 7.2.1.2 for example).  Discussion of the CAS study in the document should also include 
identification of potential issues of the CAS study.  
 
On page 7-12, last paragraph, the discussion about the fish consumption rates in the range of 1 meal/month to 2 
meals/month are supported by the CPG’s CAS. As per EPA’s previous comments on the BHHRA including EPA’s 
October 30, 2015 email from Stephanie Vaughn to Rob Law, this quantification is inconsistent with the direction provided 
by EPA and all references to the CAS should clearly state that the data represents current conditions, in the presence of a 
consumption advisory.  

 
No. Page No. Specific Comment 

10  

Pages ES-1 and ES-
2, Section ES.1 
Summary of Key 
Findings 

The text regarding the primary purpose of the risk assessment needs to be expanded to “inform 
the public regarding risks” in addition to the risk manager. 
 
The use of the term “threshold” is inconsistent with OSWER Directive 9355.0-30.  Consistent 
with the Directive, a more appropriate term is “exceed the risk range”.   
 
The discussion regarding the “dominant risk contributor” for the fish consumption pathway 
highlights TCDD toxicity equivalency and PCBs as the main risk drivers.  The only other 
chemical with an HI > 1 is mercury.  The discussion needs to clarify that the other contaminants 
e.g., pesticides, arsenic, BAP, are below the upper end of the risk range and below an HI = 1. 

11  
Page ES-2, Section 
ES.1 Summary of 
Key Findings 

Bullets identifying noncancer health hazard estimates with a Hazard Index (HI) greater than 1 
should also identify potential health effects (i.e., target organ effects) associated with that 
hazard estimate.   



4 
 

No. Page No. Specific Comment 

12  

Page ES-3, Section 
ES.1 Summary of 
Key Findings, Last 
bullet 

The discussion of background should clarify that excluding TCDD-TEQ still results in a cancer 
risk greater than the risk range and a non-cancer HI > 1. 

13  

Page ES-4, Section 
ES.2.1 Data 
Evaluation and 
Hazard Identification 

Paragraph 1. Recommend removing statement “as agreed with USEPA Region 2” and “CPG’s 
RI/FS” programs requires consideration since this language suggests that this is not an EPA 
document. 
 
Paragraph 2.  Change sentence “Because of the conservative screening process that was used 
…” to “The screening process used to identify COPCs is designed to assure that chemicals not 
identified as COPCs are minor contributors to the overall risks and hazards from the site.”’  
 
Paragraph 3.  Remove the first sentence beginning “Many of the chemicals identified as 
COPCs…” as it is broad and conclusory.   
  

14  
Page ES-5, Section 
ES.2.2 Exposure 
Assessment 

Remove term “conservative.” The more appropriate term is “health protective” and should be 
used throughout the document. 

15  
Page ES-6, Section 
ES.2.2, Exposure 
Assessment  

First full paragraph: Insert the following at the end of the first sentence “because even if the 
consumer does not eat the hepatopancreas, exposure to the chemical may still occur if the crab 
is cooked before the hepatopancreas is removed.”  

16  Page ES-7, Table 
ES-1 Add USEPA 2014 to footnote d. 

17  Page ES-11 

Fish Consumption.   
The discussion of the cancer risks should clarify whether the other risk contributors e.g., about 
4% were above the risk range or not.   
 
Fish Consumption and Crab Consumption 
Here, and throughout the document, remove the term “target endpoint” and use the term “target 
organ effect” consistent with terminology used in RAGS Part A (EPA 1989). 
 
Direct Contact with Sediment and Surface Water 
Remove the term “thresholds” and replace with “range or noncancer HI = 1”. 
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18  

Page ES-12, Section 
ES.2.5 Identification 
of Potential 
Chemicals of 
Concern 

Remove the term “thresholds” and replace with “range or noncancer HI = 1”. 
 
Replace the text before the table with: “The following table summarizes potential COCs with 
individual pathway cancer risks greater than 10-4, and/or an individual pathway noncancer 
hazard quotient (HQ) greater than 1.” Remove chemicals with a cancer risk <10-4 and noncancer 
HI<1 from the summary table and revise the footnotes accordingly (i.e., delete footnotes c and 
d). Please revise this section to indicate that details regarding other chemicals within the risk 
range and below a HI=1 are provided in Section 6.4.  
 
Replace the text after the table with: “These potential COCs are also present in upstream and 
regional background media.  The levels of these COCs in background fish and/or crab tissue 
were found to pose consumption risks/hazards above the NCP risk range or noncancer HI=1. 
For methyl mercury, the background concentrations in fish tissue and the corresponding hazards 
are comparable to or greater than in fish collected in the LPRSA.” 

19  
Pages ES-12 to ES-
15, Section ES.3 
Conclusions 

Replace Section ES.3 with the revised text provided in Attachment A. Note that comments to 
this section of the Executive Summary also apply to Section 8.2 Conclusions (pages 8-8 through 
8-10), which has text that almost exactly matches, and should also be replaced.  
 
Issues with the Conclusions section:  
The conclusions of the Executive Summary should specifically identify the calculated risk and 
HI values and not just note that values are above NCP risk/hazard thresholds (e.g., first bullet) 
or some degree lower than an alternate approach (e.g., fifth bullet).  In addition, the text 
concentrates on the percentage contributions of the chemicals, but should also clarify which 
chemicals are above the risk range or HQ = 1.  EPA notes that the last bullet on pages ES-14 
and 8-10, does identify risk and hazard values for background levels. Text in the conclusions 
summarizing the site risks should be equally transparent. 
 
The section should briefly identify potential health effects (i.e., target organ effects) associated 
with the noncancer hazards exceeding an HI = 1. 
 
Since the PCB toxicity approach has a minimal impact on cumulative risks/hazards, the 
summary of this topic in the conclusions should be removed.  
 
The final paragraph of the section includes a phrase that does not make sense as written (i.e., 
“pose risks that contribute significantly to LPRSA risks”). Risks estimated for receptors in one 
area do not contribute to risks to receptors in another area. The sentence in Attachment A has 
been revised to “Upstream and regional levels of several potential COCs, including PCBs, 
pesticides, PAHs, and mercury, are elevated and may contribute to levels observed in the 
LPRSA and to risks estimated for LPRSA receptors.” 
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20  
 Page 1-1, Section 
1.0 Introduction, 
Second Paragraph 

The second sentence of this paragraph, starting with “Using the data…,” should be removed. 
Change last sentence to:  USEPA (2014a) provides standard default exposure assumptions (e.g., 
parameters for age-specific body weight, skin surface area, dermal absorption, etc.) that can be 
used at sites based on the Exposure Factors Handbook (2011) in the absence of site-specific 
information.  

21  

Page 2-2, Section 
2.1.1 Site 
Background, Second 
Complete Paragraph 

In addressing EPA Specific Comment 32 on the Draft HHRA (10/16/15), text was added about 
the removal action at RM 10.9. In the revised text, the final sentence of the paragraph states that 
sediments at RM10.9 were removed “to address high concentrations of dioxins and other 
contaminants found at the surface of sediments in this area.” This implies that the high 
concentrations were just at the surface and have been addressed. However, as part of the 
removal action, the area has a cap overlying the remaining contaminated sediment.  For 
completeness, please add the following statement to the end of this paragraph: “In addition, as 
part of the removal action a cap was placed over remaining contaminated sediments in this 
area.” 

22  

Page 2-2, Section 
2.1.1 Site 
Background, Last 
Paragraph in Section 

Per response to EPA Specific Comment 33c (10/16/15) on the Draft HHRA, add a reference to 
the RI report in the final sentence about regional conditions. 
 

23  Page 2-6, Section 2.3 
River Use 

As discussed in EPA Comment 39 (10/16/15) on the Draft HHRA, the discussion of fishing 
should also recognize the potential for exposures under future conditions. Reference to 
NJDHSS requires update to the New Jersey Department of Health (now NJDOH). 

24  Page 2-7, Footnote 
10 

Add the following to the end of footnote 10: “, but did include five results from Newark.” 
 
 

25  Page 2-8, Footnote 
11 Change the wording to:  USEPA Region 2 did not provide input … 

26  Page 2-9, Section 
2.3.1.1 

Last sentence: Add the following after the last sentence of this section “Results of this study 
have not been published in the peer-reviewed literature.” 

27  Page 3-1, Section 3.1 
Data Evaluation 

The discussion in the last paragraph regarding the Cal EPA Air Resources sampling method 
needs clarification.  Need to clarify whether the data was QA/QCed and if Edison had any 
concerns about this method. 
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28  

Page 4-4, Section 4.1 
Human Health 
Conceptual Site 
Model 

In the third full paragraph on page 4-4, regarding the inhalation pathway, change “30 years” to 
“26 years.”   
 
 

29  Page 4-9, Section 4.3 
Replace the beginning of last sentence of second paragraph with the following: “While risk 
management decisions are based on the RME, the purpose of evaluating both an RME and a 
CTE…” 

30  Page 4-13, Section 
4.3.6.1 

Remove footnote 28. Add “, included in Appendix M of this BHHRA” to the reference at the 
end of the first sentence of Section 4.3.6.1.  

31  
Page 4-14, Section 
4.3.6.1 Fish Ingestion 
Rate, Second Bullet 

Define Newark Bay Complex either in the bullet or in a footnote on this page, “The Newark 
Bay Complex study area from Burger (2002) included Newark Bay and tidal portions of the 
Hackensack River, Arthur Kill, and Kill van Kull.” 

32  
Page 4-16, Section 
4.3.6.3, Cooking 
Loss for Fish 

Remove footnote 30. The technical information is provided in the text of Section 4.3.6.3, and all 
correspondence is provided in Appendix M of the BHHRA. 

33  
Page 4-17, Section 
4.3.6.5, Cooking 
Loss for Crab 

The 2013 document citing NJDHSS, should indicate that NJDHSS is now NJDOH.  

34  
Page 4-18, Section 
4.3.6.5, Cooking 
Loss for Crab 

Remove footnote 31. The technical information is provided in the text of Section 4.3.6.5, and all 
correspondence is provided in Appendix M of the BHHRA. 

35  

Pages 4-19 and 4-20, 
Section 4.3.7.3 Body 
Surface Areas in 
Contact with 
Sediment and 
Surface Water 

Skin surface areas for adults were based on means rather than 50th percentiles as accurately 
identified in the tables; the description in the text should be corrected.  Replace “50th percentile” 
with “mean values” in the third, fifth, and sixth paragraphs of this section. 

36  

Page 4-21, Section 
4.3.7.4, Sediment to 
Skin Adherence 
Factors 

Remove footnote 32. The technical information is provided in the text of Section 4.3.7.4, and all 
correspondence is provided in Appendix M of the BHHRA. 
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37  Page 4-26, Section 
4.3.9 Body Weight 

The revised body weight for young children was not based on a standard default, but derived 
from values in the 2011 Exposure Factors Handbook as shown in Appendix N. The description 
in the text should be corrected as follows: 

a. Second sentence, remove phrase “and 17 kg for young children” 
b. Third sentence, change “Body weights for adolescent age groups…” to “Body weights 

for young children and adolescent age groups…” 
Fourth sentence, add “17 kg for the 1 to <7 year old young child,” to the list. 

38  

Page 4-27, Section 
4.3.10.2, Oral 
Absorption 
Adjustment Factors 

Second paragraph: Change “The assumption of 100% RBA results in an overestimate of risk…” 
to “The assumption of 100% RBA would result in an overestimate of risk…” 

39  

Pages 4-31 to 4-32, 
Section 4.4.4.1 EPCs 
for 2,3,7,8-TCDD in 
Surface Water 

Add the following footnote to the end of the second sentence: A split sample of 11A-CE04-
TTR1 was also collected and analyzed separately, and did not confirm the elevated 
concentration. The split sample result was 81 times lower. 

40  Pages 5-2 to 5-3, 
Section 5.1 

The fifth paragraph of this section (last paragraph on page 5-2 and top of page 5-3) should be 
removed because it does not reflect the current IRIS process that was noted in the second 
paragraph. IRIS is not updated on a monthly basis and the Verification Workgroup was 
disbanded 20 years ago. 

41  
Page 5-3, Section 5.1 
Sources of Toxicity 
Data 

The discussion of HEAST is not necessary.  HEAST is clearly identified as a Tier 3 Toxicity 
value so it is not necessary to restate the reasoning for identifying this chemical as a Tier 3. 
 
The discussion of the toxicity value for Thallium needs to clarify that value is based on 
Thallium Soluble Salts.  Also, this is an Appendix value indicating limitations on its use. The 
text on page 5-6 regarding these values should be referenced for this chemical. 
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42  

Page 5-4, Section 5.1 
Sources of Toxicity 
Data, First Full 
Paragraph and Table 

Per response to EPA Specific Comment 87c (10/16/15) on the Draft HHRA and included in 
December 4, 2015, letter to CPG, two additional STSC references for surrogate values should 
be included in the last sentence of the paragraph. These should also be added to Section 9.0 
References. 

a. USEPA 2015: Letter from Superfund Technical Support Center to Marian Olsen dated 
November 12, 2015. Clarification on the use of male or female relative potency factors 
to derive surrogate points of departure. 

b. USEPA 2015: Letter from Superfund Technical Support Center to Marian Olsen dated 
November 24, 2015. Inquiry as to whether the cancer risks of chlordane should be 
evaluated and if relative potency factors can be applied on the finding of hypertrophy 
for nonachlor. 

In addition, based on these letters, chlordane relative potency factors should apply only to the 
noncancer assessment. In the table on page 5-4, change “Chlordane (IRIS) with RPF” to 
“Chlordane (IRIS)” in the CSF column for cis-Nonachlor, Oxychlordane, and trans-Nonachlor. 
 
As noted in the CPG’s December 10, 2015 email, updating these toxicity values has minimal 
impact on final noncancer hazard estimates, but more significant impact on cancer risk 
estimates. Cis-nonachlor and oxychlordane will no longer be considered potential COCs for the 
LPSRA with the updated instructions for the relative potency factors. 
 

43  

Page 5-4, Section 5.1 
Sources of Toxicity 
Data, Paragraph after 
Table 

The statements regarding the quality of toxicity values is inaccurate and should be removed.  
The hierarchy provides adequate information regarding toxicity values and further discussion is 
not needed.  Specifically, ATSDR values are externally peer-reviewed and EPA coordinates 
with ATSDR.  This text should be dropped. 

44  
Page 5-4, Section 5.2 
Noncarcinogenic 
Toxicity Assessment 

Replace the term “true threshold” with “threshold.” 

45  

Page 5-5, Section 5.2 
Noncarcinogenic 
Toxicity Assessment, 
Second paragraph 

Not clear why the term “In regulatory toxicity assessment” is used.  Remove this phrase. 
 

46  
Page 5-6, Section 5.2 
Noncarcinogenic 
Toxicity Assessment 

The text regarding C9-C18 requires clarification that this value is a surrogate value for initial 
evaluation and needs to be updated with information provided by NCEA. 

47  
Page 5-6, Section 5.3 
Carcinogenic 
Toxicity Assessment 

The text regarding the classifications of carcinogens based on the 1986 Cancer Guidelines needs 
to clarify that these classifications are being used until the chemicals are reassessed under the 
IRIS program based on the 2005 Cancer Guidelines. 
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48  
Page 5-7, Section 5.3 
Carcinogenic 
Toxicity Assessment 

With regard to “narrative descriptions” in the second full paragraph on this page, replace the 
phrase “has not generally been implemented for chemicals” with “has not yet been implemented 
for many chemicals.” As discussed above, inclusion of narratives requires a re-evaluation of the 
chemical as part of the IRIS program. 

49  
Page 5-8, Section 5.3 
Carcinogenic 
Toxicity Assessment 

Paragraph 2: Third sentence, remove the phrase “as that is the value used in the RSL tables 
(USEPA 2015b).” Third sentence should read “… a value meeting Tier 3 criteria developed by 
NJDEP…” Fifth sentence, remove the phrase “As noted in the user’s guide for the RSLs 
(USEPA, 2015b),” 

50  
Page 5-11, Section 
5.5.1, Dioxins and 
Furans 

Include reference to U.S. EPA 1996 regarding the CSF for dioxin of 150,000. 

51  Page 5-15 
Remove mention of RSLs as a source of toxicity values.  The hierarchy should be used.  
Reference EPA’s 1993 Relative Potency Evaluation for PAHS as the source of the carcinogenic 
PAH toxicity values. 

52  Page 6-1, Footnote 
40 

Add the following to the end of the footnote “However, ORD/NCEA is re-considering the 
appropriateness of updating this factor for purposes of calculating lifetime average daily dose, 
and the standard default exposure assumption for lifetime remains 70 years (USEPA 2014a).” 
 

53  
Page 6-1, Section 6.1 
Carcinogenic Risk 
Characterization 

Remove the discussion regarding background cancer risk levels based on the American Cancer 
Society. 

54  
Page 6-3, Section 6.2 
Noncarcinogenic 
Risk Characterization 

Change from “noncarcinogenic risks” to “noncarcinogenic hazards.”   
 
Change title to Noncarcinogenic Hazard Characterization. 
 
Please remove “NCP” before goal of protection in the last paragraph of Section 6.2. The NCP 
specifically addresses the risk range and not the noncancer hazard.  Please also make this same 
change to the second bullet on page 6-25 and anywhere else in the document this phrase has 
been used.  
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55  

Page 6-3 and 6-4, 
Section 6.2.1 Risk 
Characterization for 
Lead 

Page 6-3, Second sentence of Section 6.2.1: Change “target blood lead level” to “USEPA’s 
blood lead level of concern.” 
 
Page 6-3 to 6-4, Third sentence of Section 6.2.1: change “USEPA regulatory target” to “USEPA 
risk reduction goal.” 
 
Footnote 41: Change “Centers for Disease Control (CDC)” to “Centers for Disease Control and 
Prevention (CDC)” 

56  
Page 6-4, Section 6.3 
Risk Characterization 
Results  

Please revise the first sentence of the first paragraph to read as follows: 
 
The results of the risk characterization are presented below by receptor, highlighting risks 
exceeding 10-4 and/or a non-cancer HI greater than 1.  

57  
Page 6-4, Section 
6.3.1 Recreational 
Angler 

The discussion of crab consumption needs to acknowledge that Burger did identify crab 
consumption in the survey that was used to derive the consumption rate. Add the following to 
the end of the first paragraph: “Crab consumption rates assumed in this evaluation are based on 
anglers who catch and consume crabs from the Newark Bay Complex, which includes tidal 
portions of rivers (Burger 2002).”  

58  

Page 6-5, Section 
6.3.1.1 Recreational 
Angler – Young 
Child 

Remove “applicable NCP benchmarks”. Please replace the “NCP risk range and the goal of 
protection of an HI=1” 

59  
Page 6-24, Section 
6.3.6 Lead Risk 
Characterization 

The adult lead methodology available at: https://www.epa.gov/superfund/lead-superfund-sites-
frequent-questions-risk-assessors-adult-lead-methodology should be cited in place of the 
reference to Bowers et al. (1994).  The Adult Lead Methodology documents are the basis for the 
evaluation of lead exposures to adults. 

60  

Page 6-24, Section 
6.3.7 Risk 
Characterization 
Summary 

The Risk Characterization Summary should specifically identify the risks exceeding the risk 
range and goal of protection for non-cancer and the associated chemicals.  The reader should 
not be referred to a Table to find the results of the assessment.  At a minimum the key risk 
pathways should be identified before the discussion of the relative percent contributions of the 
individual chemicals to the total risk or hazard. 

61  
Page 6-30, Section 
6.4 Potential COC 
Identification 

Remove term “target endpoint” and replace with “target organ effect.” 

https://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-methodology
https://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-methodology
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62  
Page 6-31, Potential 
COC Identification, 
Unnumbered Table 

The third paragraph on page 6-30 indicates that for each medium and exposure route, potentially 
carcinogenic potential COCs are presented in these potential COC summary tables according to 
the following cancer risk range categories: greater than 10-4, greater than 10-5 and less than 10-
4, greater than 10-6 and less than 10-5. And an HI greater than 1 and an HI greater than 0.1 and 
less than 1. However, the unnumbered table on page 6-31 is not a clear presentation of the 
potential COCs and the media of concern that exceed the risk range and the noncancer goal of 
protection of an HI=1.  
 
In order to address this, please replace the summary table on page 6-32 with a table that includes 
chemicals by media greater than 10-4, greater than 10-5 and less than or equal to 10-4, greater 
than 10-6 and less than or equal to 10-5. And an HI greater than 1 and an HI greater than 0.1 and 
less than 1 in this section.  

63  
Page 6-32, Section 
6.4 Potential COC 
Identification 

The last paragraph of Section 6.4 on page 6-32 includes information not necessary for the risk 
characterization section of the BHHRA. EPA has provided language to replace this paragraph 
below:  
 
Please revise the last paragraph of Section 6.4 to read as follows:  
Additional factors considered in the identification of potential COCs include contributions from 
background sources described below. Section 6.5 provides details regarding this evaluation.  
In addition, overall uncertainties associated with the four steps of the risk assessment process 
that may also be considered in the evaluation of potential COCs are provided in Chapter 7 of the 
BHHRA.  

64  
Page 6-33, Section 
6.5 Background 
Evaluation 

Remove term “target endpoint” and replace with “target organ effect.” 

65  

Page 6-34, Section 
6.5.1 Summary of 
Regional 
Background Data 
Sets, Table 

Correct the number of accessible surface sediment samples from the 2008 LRC Program from 
“6 samples” to “2 samples”, consistent with the number of data points from this program used 
in Appendix L. 

66  

Page 6-34, Section 
6.5.2 Regional 
Background Risk 
Evaluation, Third 
Bullet and Footnote 
43 

For estimation of background risks associated with direct contact with sediment, the BHHRA 
only discusses cancer risks for comparison to the LPRSA.  For this exposure pathway, 
noncancer hazards were more of an issue for the LPRSA than cancer risks (i.e., cancer risks 
were less than 1 x 10-4 but HI was greater than 1), and should also be included in the 
comparison to background.  Change the end of the third bullet from “cancer43” to “cancer and 
noncancer” and remove footnote 43. 
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67  

Pages 6-39 to 6-40, 
Section 6.5.2.4 
Regional 
Background Risks 
for Direct Contact 
with Surface 
Sediment 

Add a noncancer assessment to this section.  
a. Remove the last sentence of the paragraph just before the sediment risk table on page 6-

39. 
b. Add a subsection for noncancer sediment hazards on page 6-40.  

68  

Page 6-40, Section 
6.5.2.5 Summary of 
Regional 
Background Risks 

Remove the phrase “risks posed by” from the first sentence.  It should state that “the levels of 
potential COCs … pose cancer risks…” not that “… the risks posed by the levels of potential 
COCs … pose cancer risks…” 
 
Change the discussion in the second paragraph to include consideration of noncancer hazards 
from direct contact with sediment rather than just cancer risks. 

69  Page 7-1 

Replace “due to lack of absolute scientific knowledge” with “due to both variability and 
uncertainty in exposure patterns of human receptors and toxicity of chemicals.” 
 
Remove the term “regulatory” from “regulatory risk assessment.” 

70  
Page 7-7, Exposure 
Scenario 
Assumptions 

Second complete paragraph: Consistent with General Comment 8, remove the first two 
sentences of this paragraph, from “USEPA Region 2’s directive…” through “…(USEPA 
2014a).”  

71  

Page 7-7, Section 
7.2.1.1 Sediment and 
Surface Water 
Exposures 

Add the following sentences after the first paragraph: “As noted in Section 6, direct contact with 
sediment and surface water are minor contributors to total cancer risks, posing sitewide and 
segment-specific risks within or below the NCP risk range. Similarly, direct contact with these 
media are minor contributors to cumulative noncancer hazard, posing sitewide and segment-
specific HIs below 1, with the exception of RM 6-9 and RM 6-9 East Bank in particular.” 

72  

Page 7-9, Section 
7.2.1.1 Sediment and 
Surface Water 
Exposures 

Remove “NCP benchmarks”. Use term “NCP risk range” and for non-cancer refer to exceeding 
the goal of protection of a HI=1. 

73  

Page 7-9, Section 
7.2.1.2 Fish and Crab 
Consumption 
Exposures, First 
Paragraph 

Per response to EPA Specific Comment 124 (10/16/15) on the Draft HHRA, add text here 
stating that urban populations often have less opportunity to travel to more desirable locations 
for recreation. 
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74  

Pages 7-10 through 
7-13, Section 7.2.1.2 
fish and Crab 
Consumption 
Exposures 

Per response to EPA Specific Comment 127a (10/16/15) on the Draft HHRA, the text needs 
additional clarification that the Burger survey was for the Newark Bay Complex and not 
Newark Bay alone.  These pages still mention “Newark Bay trips,” “Newark Bay fish 
consumption,” and “Newark Bay anglers.” Locations surveyed by Burger (i.e., the Newark Bay 
Complex) also included tidal portions of waterways adjacent to Newark Bay. 

75  

Page 7-10, Fish 
Consumption Rate, 
Second Paragraph, 
Fourth Sentence 

Change “A total of 61 consuming anglers in the Newark Bay Complex were intercepted 
once…” to “A total of 65 consuming anglers in the Newark Bay Complex were intercepted and 
interviewed once…”  A total of 65 anglers were interviewed and the number dropped to 61 
anglers only after USEPA removed 4 outliers. Add a footnote after the edited phrase: “Burger 
(2002) noted that they saw the same people at the survey locations from time to time but each 
person was interviewed only once for the study.” 

76  
Page 7-10, Fish 
Consumption Rate, 
First Bullet 

The mean portion size noted here of 11.7 ounces was reported in Burger (2002), but does not 
reflect the mean portion size in the data used to estimate the fish consumption rate after outliers 
were removed.  

a. The second sentence should be revised to “… mean portion size reported by consumers 
in Burger (2002) of 11.7 ounces…” (text italicized here to indicate addition).   

b. In addition, add the following text after the second sentence: “USEPA’s analysis of the 
raw Burger (2002) data identified and excluded four records because the respondents 
estimated a serving size greater than 30 ounces per meal. The mean portion size was 
7.45 ounces for the 61 respondents from the Burger (2002) raw data that were used to 
estimate the fish consumption rates in this report; this portion size is consistent with the 
other surveys mentioned above.” 

77  Page 7-12, Table 

Per response to EPA Specific Comment 127b (10/16/15) on the Draft BHHRA, a table of fish 
ingestion rates used in other Region 2 HHRAs has been added to the report. However, this table 
is limited to just four recent sites and presents an incomplete picture. Figure 3 from the Fish and 
Crab Consumption Rates memo (USEPA 2012; page 3709 in the Appendices pdf file) has a 
more complete listing, showing values for 15 sites in Region 2 going back to 1990. Refer the 
reader to the figure for additional information. In addition, add a footnote below the table: 
Ingestion rates of 25 and 26 g/day in the table were based on a recommended default fish 
ingestion rate from USEPA 1997 that is no longer recommended as a default in USEPA 2011. 

78  

Page 7-12, Fish 
Consumption  
Rate, Last Paragraph, 
Fourth Sentence 

This sentence references the BHHRA for the Lower Duwamish River. However, the 
consumption rate assumed for a site in Washington State (Lower Duwamish River) is not 
directly relevant to a site in the northeast region of the United States.  As stated in the Exposure 
Factors Handbook (USEPA 2011) with regard to fish intake,  

“…available data are limited to certain geographic areas and cannot be readily 
generalized to the U.S. population of freshwater recreational anglers as a whole… For 
example, factors associated with water body, climate, fishing regulations, availability of 
alternate fishable water bodies, and water body productivity may affect recreational fish 
intake rates.”  

Remove the sentence (fourth sentence of paragraph). 
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79  Page 7-13, Crab 
Consumption Rate 

First paragraph, last sentence, replace with “There is uncertainty in this ingestion rate.” 
 
In addition, as previously noted, references to the area of the Burger (2002) study should state 
“Newark Bay Complex” and not just “Newark Bay.” 

80  
Page 7-14, Crab 
Tissue Type 
Consumed 

This subsection just mentions how risks are expected to change with assumptions about crab 
tissue type consumed, but these risks are actually quantified later in the report. Move the second 
paragraph from page 7-17 (starts with “Many anglers consume only the crab muscle…”) to this 
section. Also, identify the HI values that exceed 1 in the moved text. 

81  

Page 7-15, Section 
7.2.1.2 Fish and Crab 
Consumption 
Exposures, Cooking 
Loss 

Paragraph following table. In the sixth sentence, beginning with “Despite the variability…” 
change “…cooking loss factor in the assessment…” to “…cooking loss factor in the CTE 
assessment…” 

82  
Page 7-18, Section 
7.2.1.4, Consumption 
of Other Biota 

In Paragraph 1, please add the following sentence after the first sentence on this page. “Some of 
these biota, such as ducks and turtles, are fattier than fish or crabs and therefore may carry 
heavier burdens of PCBs/TCDD.”  

83  
Page 7-22, Section 
7.2.2.2 Uncertainty 
in Sediment EPCs 

The discussion of the sediment EPCs based on a one mile segment requires further clarification. 
Please note “in Three-Mile Segment” in the final column of the table. Add the following to the 
text just before the final sentence of this section: “Similar results for one-mile segments are 
expected for the other receptors with sediment direct contact exposure (e.g., adolescent waders 
and swimmers, young child waders).” 

84  

Pages 7-25 to 7-30, 
Section 7.2.3 
Estimation of 
Exposure Dose 

The text should also indicate EPA’s process and guidance that allows the evaluation of relative 
bioavailability of chemicals; however, data on bioavailability for the COPCs was not available 
to allow the modifications in bioavailability as was done for arsenic. In the first sentence, insert 
“where data are available,” before “…absorption adjustment factors…”   
 
This whole section, including subsections 7.2.3.1 and 7.2.3.2, focuses on issues of uncertainty 
in bioavailability from sediments (both dermal and oral), without putting those issues in the 
context of site risk estimates: direct human contact with sediment, whether through dermal 
contact or incidental ingestion, is a relatively minor contributor to total risk for the LPRSA .  
For sediment exposures, cancer risks did not exceed the NCP risk range and noncancer hazard 
estimates only exceeded the goal of protection of an HI of 1 in a limited section of the river (i.e., 
RM 6-9, with maximum HI of 5), primarily due to TCDD-TEQ. The introduction to this section 
should provide this context. EPA would accept editing this section as indicated in these 
comments or removing it completely because it does not have bearing on the most significant 
risks for the LPRSA. 
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85  

Pages 7-26 to 7-29, 
Section 7.2.3.1 
Default Dermal 
Absorption Fractions 

This section should discuss this topic in the context of the risks/hazards for the LPRSA.  
 
Make the following edits to this section: 

a. Change the second sentence in this section (page 7-26) to “The default DAF for PAHs 
may be overestimated and a lower DAF could be used for TCDD-TEQ for areas with 
high foc.” 

b. Insert the following after the second sentence: “Using the default DAFs, no dermal 
exposures to LPRSA sediment contributed significantly to estimated cancer risks or 
noncancer hazards. Cancer risks from sediment exposures were all below 10-4, and 
primarily from incidental ingestion. Noncancer hazards from sediment exposure only 
exceeded an HI of 1 in RM 6-9 and RM 6-9 East (HI of up to 5), again primarily from 
incidental ingestion. Even in these areas, dermal HIs were less than or equal to 1. 
Estimated cancer risks and noncancer hazards from dermal exposure to sediment could 
be even lower in non-default DAFs are considered.  

c. Remove the phrase “and oral absorption” from the next sentence (previously the third 
sentence) because this section focuses on dermal absorption factors.  

d. TCDD-TEQ – Add the following text after the table on page 7-27: “While a lower DAF 
may be applicable if accessible areas with sediment foc > 10% are found, it is important 
to note that estimated cancer risks and noncancer hazards from dermal exposures to 
TCDD-TEQ in sediment are already within the NCP risk range and less than or equal to 
the goal of protection of an HI of 1.” 

e. PCBs – Remove this subsection from pages 7-27 to 7-28. Cancer risks from dermal 
contact with PCBs in sediment never exceeded 10-6 and noncancer hazards were well 
below an HI of 1.   

f. PAHs – Add the following text at the end of this subsection on page 7-28: “However, it 
is important to note that estimated cancer risks and noncancer hazards from dermal 
exposures to PAHs in sediment are already within the NCP risk range and below the 
goal of protection of an HI of 1.” 

86  
Page 7-29, Section 
7.2.3.2 Oral 
Bioavailability 

As noted in Comment 146 (10/16/15) on the Draft BHHRA, EPA continues to be concerned 
with presentation of scientific studies that have not been reviewed by the agency to support oral 
bioavailability factors for chemicals other than arsenic, especially for chemicals that are not 
even identified in the BHHRA as potential COCs for direct contact with sediment (i.e., PCBs 
and arsenic). 
 
See Attachment B for revised text for this section that is to be incorporated in the revised draft 
BHHRA.  
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87  

Pages 7-30 through 
7-39, Section 7.3  
Toxicity Assessment 
through Section 7.3.3 

EPA’s previous comments highlighted that the text should reference the Cancer Guidelines and 
the non-cancer RfD/RfC Guidance.  Changes are recommended based on the Cancer Guidelines 
and RfD/RfC guidance and the updates to the IRIS agenda regarding the reassessment of cancer 
toxicity of dioxin. The issue is that although the revised text quoted the documents it also 
included information that is contradictory to what is said in the EPA Guidance/Guidelines.  At 
this point, as the document is going final, the text should be consistent with EPA’s 
Guidance/Guidelines.  
 
See Attachment C for revised text for this section that is to be incorporated in the revised draft 
BHHRA.  Additional comments regarding some of the revisions to text within this section are 
provided below. 
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88  

Page 7-30, Section 
7.3 Toxicity 
Assessment, 
Paragraph 1 

In Paragraph 1, the statement regarding the Cancer Guidelines indicates the evaluation of the 
cancer slope factor only.  The text needs to also indicate the evaluation of the Weight of 
Evidence for Carcinogenicity as part of the process and as noted in the Cancer Guidelines.  
The text indicates “and effects assumed to be without a threshold (potentially carcinogenic), 
although there is increasing scientific evidence that many carcinogens also act via a threshold 
mechanism.” The term “threshold” is inaccurate.  Footnote #3 of the Cancer Guidelines 
indicates the term “linear” is used consistent with the Guidelines in place of the term 
“threshold”.   The Guidelines text also indicates that “Estimating thresholds can be problematic; 
for example, a response that is not statistically significant can be consistent with a small risk 
that falls below an experiment’s power of detection.”  The Cancer Guidelines do not support the 
conclusions presented in the LPRSA revised draft BHHRA (December 2015) that “there is 
scientific evidence that many carcinogens also act via a threshold mechanism.”  Further the 
guidelines indicate: “The Agency's more current guidelines for these effects (U.S. EPA 1996a, 
1998b), however, do not use this assumption, citing the difficulty of empirically distinguishing a 
true threshold from a dose-response curve that is nonlinear at low doses.”   
 
It is recommended that the text indicate:  “The Cancer Guidelines highlight the “difficulty of 
empirically distinguishing a true threshold from a dose-response that is non-linear at low doses”.  
Alternatively, this text can be dropped since we do not have non-linear toxicity values in the 
LPRSA assessment – the only mention is chloroform, later in this section, which is not a 
potential COC. The sentence regarding overestimates of risks is inconsistent with the Cancer 
Guidelines.  Specifically, the Guidelines state:  “The use of upper bounds generally is 
considered to be a health-protective approach for covering the risk to susceptible individuals, 
although the calculation of upper bounds is not based on susceptibility data. Similarly, exposure 
during some lifestages can contribute more or less to the total lifetime risk than do similar 
exposures at other times. The dose-response assessment characterizes, to the extent possible, the 
extent of these variations.” 
 
Revisions to Paragraph 1 of Section 7.3 based on the Cancer Guidelines are provided in 
Attachment C.  
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89  

Pages 7-30 to 7-31, 
Section 7.3 Toxicity 
Assessment, 
Paragraphs 2 through 
4 

These paragraphs were in Section 5.1 in the June 2014 Draft BHHRA and moved to the 
uncertainty section, per response to Comment 84 (10/16/15). However some edits and 
additional information should be provided based on the relevant guidance mentioned in that 
comment/response.   
 
Paragraph 2: This paragraph focuses on limitations in the application of animal study results to 
predicting human dose-response relationships. The Cancer Guidelines (USEPA 2005b) provide 
additional insights into how animal study information is weighed by EPA, and some points 
from the guidelines should be added here. 
 
Paragraph 3: Change from term conservative to “health protective.” Remove reference to 
“Sections 5.3 and 5.4 below” which is artifact from the text’s earlier location in the report. 
 
Paragraph 4: The text refers to a 1989 guidance and needs to be updated to reflect the current 
guidelines/guidance.  
 
See Attachment C for revised text for this section that is to be incorporated in the revised draft 
BHHRA.  

90  

Pages 7-34 through 
7-39, Section 7.3.3 
Uncertainty in TEF 
Approach 

Nearly 5 pages of the uncertainty section are devoted to discussing the TCDD TEQ Approach 
(USEPA 2010) as applied to dioxin and PCB data for this project. It is agreed that areas of 
uncertainty exist within the TCDD TEQ Approach. However, missing from the text is the 
acknowledgement that this approach, since first introduced in the 1980’s:   
 

• Has been the focus of intensive scientific scrutiny 
• Has been improved and strengthened over the years by incorporating newer scientific 

studies as they became available and through World Health Organization (WHO) 
consensus regarding congener-TEF assignments provided by leading experts regarding 
toxicity of dioxin and dioxin-like compounds (DLCs)  

• In current form, is considered standard practice nationally and internationally for use 
in risk assessments involving dioxin and DLCs   

 
In short, the TCDD TEQ Approach has substantial scientific standing and is considered the best 
tool available for assessment of dioxins and DLCs in CERCLA risk assessments. Section 7.3.3 
must affirmatively acknowledge the validity and applicability of the TCDD TEQ Approach for 
use in the subject BHHRA. 
 
See Attachment C for revised text for this section that is to be incorporated in the revised draft 
BHHRA. 
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91  

Page 7-39 to 7-40, 
Section 7.3.4 
Potential 
Contribution from 
Early-life Exposures 
to Lifetime Risk 

Paragraph 1, First Sentence: Remove phrase “and infant (0-1 yr)” from the first sentence 
because the ADAF approach includes an infant of 0 to <2 years.  
 
Paragraph 1, after first sentence: The rest of the first paragraph criticizes the default approach 
for estimating TCE toxicity to non-adult receptors, without putting this uncertainty into context 
for this LPRSA.  Estimated cancer risks from exposure to TCE at the LPRSA never exceeded 
10-6. Remove all of this paragraph after the second sentence. 
 
Paragraph 2, Final Sentence: The following text requires revisions.  “While there is uncertainty 
in the extent of early life exposures, the available data suggest that in utero and infant exposures 
to bioaccumulative COPCs via the mother’s consumption of LPRSA fish and crab are not 
contributing appreciably to lifetime risk.” Replace the sentence with the following: “The extent 
to which women of childbearing age are consuming or will consume LPRSA fish and crabs is 
uncertain.”  

92  
Page 7-40, Section 
7.3.5 Use of 
Surrogate Values 

The following sentence needs revision: “The COPCs that required surrogates generally consist 
of chemicals/groups where the assignment of surrogates is generally accepted, including PAH 
compounds, DDx isomers, chlordane isomers, endosulfan isomers, butyltins, and TPH ranges.”  
 
Within this sentence, replace the phrase “where the assignment of surrogates is generally 
accepted” with the phrase “that have been reviewed by the STSC, and for which the STSC has 
developed specific surrogate recommendations.”  

93  
Page 7-40, Section 
7.3.6 Tier 3 Toxicity 
Values 

Replace the text in this section prior to the table with the following: 
 
“There is uncertainty associated with the toxicity values based on Tier 3 sources due to the 
variable nature of peer-review and consensus among scientists on the best estimate of toxicity. 
While most COPCs have Tier 1 or 2 toxicity values, it was necessary to identify Tier 3 toxicity 
values for six COPCs: organic arsenic, copper, thallium, TPH C9-C18, hexavalent chromium, 
and TCDD-TEQ. The following table summarizes the relevant exposure and toxicity 
information for these six compounds; their contribution to the risk results is discussed below.” 

94  
Page 7-43, Section 
7.4 Risk 
Characterization 

In Paragraph 1, change “…upper-bound exposure estimates…” to “…upper-bound and average 
exposure estimates…” 

95  
Page 7-43, Section 
7.4.1 Risk from 
Multiple Chemicals 

In Paragraph 2, cancer slope factors are mischaracterized as “upper 95th percentile estimates on 
a COPC’s carcinogenic potency” and “upper 95th percentiles of probability distributions.” 
Correct the description to “upper bound estimates of a COPC carcinogenic potency” throughout 
Paragraph 2.  
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96  Page 7-44, Section 
7.4.1, table 

Remove arsenic from this table as an example since it is associated with other types of tumors 
including liver, etc. 
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97  Pages 7-44 to 7-45, 
Section 7.4.2 

Change the language in the first sentence to:  Generally, the goal of a risk assessment is to 
estimate risk to the RME individual.  
 
Third sentence: Change “extremely conservative (health-protective)” to “health protective, and 
the majority of people will have a lower level of potential risk.”  
 
Remove the rest of the paragraph, starting with “For example, …” The example would only be 
accurate if all the input variables have the same variability and shape, which is rarely the case in 
actual situations as discussed in EPA’s 2004 Office of the Science Advisor Staff Paper on Risk 
Assessment Principles & Practices (EPA/100/B-04/001). Factors with greater variability (e.g., 
chemical concentrations, which can vary at the LPRSA by more than 2 orders of magnitude), 
influence the resulting percentile position much more than factors with more limited variability 
(e.g., loss of chemicals due to cooking). The staff paper notes that “selecting the mean value for 
the concentration input value and 95th percentile values for the others will result in a calculated 
exposure that is much closer to the mean of the resulting distribution than the 95th percentile (or 
higher), because the resulting  distribution is heavily influenced by the concentration input.” 
This statement also holds true when using the 95% UCL on the mean of the concentrations for a 
robust data set. 
 
Add the following to the end of the first sentence at the top of page 7-45: “consistent with 
guidance (USEPA 1989, 1990, 2014). Consequently, the resulting risk estimates are expected to 
be on the high end of the range of risks but within the range of plausible outcomes.” 
 
Add the following bullet to the list on page 7-45: 

• 95 percent upper confidence limit on the arithmetic mean concentrations of chemicals in 
fish and crab tissue 
 

Revise the bullet regarding cancer slope factors from “95th percentile cancer slope factors” to  
• Upper bound cancer slope factors 

 
Add to end of the section: 
“As stated in the Cancer Guidelines and other guidance documents, within a population a 
portion will be at the high end of the distribution while risks to the average individual 
represented by the 50th percentile will be lower.  This risk assessment found that the risks to the 
average individual (i.e., CTE scenarios) still remained above the risk range and/or the goal of 
protection of an HI = 1.” 
 
Based on the above comment, Attachment D provides the revised Section 7.4.2 to be 
incorporated in the revised draft BHHRA.  
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98  
Page 7-45, Section 
7.4.3 Risks to 
Sensitive Populations 

In the last sentence, change “through the use conservative assumptions” to “through the use of 
health protective assumptions.”  

99  

Page 7-48, Section 
7.5 Summary of 
Uncertainty in 
BHHRA for the 
LPRSA 

Change the statement “very conservative” to “health protective”. 
 

100  

Pages 8-2 to 8-3, 
Section 8.1.2 
Exposure 
Assessment 

The discussion regarding EPA Region 2 needs to clarify that the values provided to the CPG are 
consistent with guidance.  Also clarify that the RME is the basis for decisions at Superfund 
sites. 

101  
Page 8-3, Section 
8.1.3 Toxicity 
Assessment 

Remove the reference to Bowers et al. for the lead exposure.  The appropriate references are the 
IEUBK and Lead Methodology which may incorporate the Bowers work. 

102  
Pages 8-4 through 8-
6, Section 8.1.4 
tables 

Highlight the exceedance of the risk range for individual chemicals on the tables in Sections 
8.1.4.1 and 8.1.4.2. 

103  Page 8-8, Section 8.2 
Conclusions 

Indicate that the RME is the basis for the decision in appropriate bullets. 
 

104  Page 8-10, Section 
8.2 Conclusions 

Last paragraph, second sentence: Change “conservative” to “health protective.”  
Last paragraph, third sentence: Clarify that the evaluation of risks in the absence of background 
is consistent with guidance. 

105  
Pages 8-8 through 8-
10, Section 8.2 
Conclusions 

Revise this section per comments provided on the Executive Summary (Section E.3 
Conclusions).   

106  Table 3-12 The report is missing Table 3-12, which is listed in the Table of Contents as “Analysis of Tissue 
COPCs Not Identified as Surface Water or Sediment COPCs.” 
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107  
Table 5-1, chemicals 
using Chlordane as 
surrogate 

Per final response to Comment 87c on the Draft BHHRA (provided in December 4, 2015 letter),  
a. Change the RfD for cis-Nonachlor from 1.72E-04 mg/kg-day to 1.04E-04 mg/kg-day. 

Change the relative potency factor (RPF) in footnote g from 2.9 to 4.8. 
b. Change the RfD for trans-Nonachlor from 2.51E-05 mg/kg-day to 1.55E-05 mg/kg-day. 

Change the RPF in footnote g from 19.9 to 32.2.  
Footnote g should be updated to include the November 12 and November 24, 2015, letters from 
STSC to Marian Olsen. 

108  Table 5-2, PCBs 
As noted on page 5-12 of the text, the “lowest risk and persistence” CSFs for PCBs were not 
used in this BHHRA. Remove these two rows from the table, or add a footnote to the table 
indicating the values were not used in the BHHRA. 

109  
Table 5-2, chemicals 
using Chlordane as 
surrogate 

Per final response to Comment 87c on the Draft BHHRA (provided in December 4, 2015 letter), 
chlordane RPFs should apply only to the noncancer assessment and should be removed from 
this table. 

a. Change the cancer slope factor for cis-Nonachlor from 1.02E+00 (mg/kg-day)-1 to 
3.50E-01 (mg/kg-day)-1. 

b. Change the cancer slope factor for Oxychlordane from 1.96E+00 (mg/kg-day)-1 to 
3.50E-01 (mg/kg-day)-1. 

c. Change the cancer slope factor for trans-Nonachlor from 6.97E+00 (mg/kg-day)-1 to 
3.50E-01 (mg/kg-day)-1. 

d. Change footnote g to “Value for chlordane is used as a surrogate based on structural 
similarity. Letters from Superfund Technical Support Center to Marian Olsen dated 
August 5, November 12, and November 24, 2015.” 

110  
Tables 6-15 through 
6-21, Identification 
of Potential COCs  

Remove cis-Nonachlor, Oxychlordane, and/or trans-Nonachlor from these tables as necessary 
based on revised risks using the updated toxicity values. Also, add Dieldrin as a potential COC 
in Tables 6-15, 6-17, and 6-19 for Angler (Adult)/Crab Muscle & Hepatopancreas. 

111  

Table 6-21, 
Summary of 
Potential COCs By 
Medium and 
Scenario 

Add an “X” to the table for PCBs (non-DLC) for RME Crab Muscle and Hepatopancreas (based 
on information in Table 10.7). Add gamma-Chlordane to the table with an “X” for RME Mixed 
Fish Diet (based on information in Table 10.7) 

112  

Appendix L, pages 1-
1 to 1-2, Fourth 
Paragraph, Second 
Sentence 

Change “The approach used for establishing background concentrations…” to “The approach 
used for evaluating background concentrations…” 
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113  

Appendix L, Section 
3.1 Outlier 
Identification, 
Footnote 2 and Final 
Paragraph of Section 

The footnote on page 3-1 states that BaP in surface water is not evaluated further in the 
background appendix. However, on page 3-3, the final paragraph in Section 3.1 is about BaP in 
surface water and refers to summary statistics in Table L-10. Either remove the paragraph and 
Table L-10, or move footnote 2 to follow this paragraph. 

114  

Appendix L, page 4-
1, Section 4.0 
Exposure Point 
Concentrations for 
Background Risk and 
Tables L-15 through 
L-19 and L-21 
through L-24 

Per response to Comment 218 (10/16/15) on the Draft BHHRA, the text should clarify which 
statistic was used as the EPC.  

a. At the end of the first paragraph on page 4-1, insert the sentence “The EPC is the lower 
of the UCL and maximum detected concentration for data sets with at least 5 detected 
samples; for data sets with fewer than 5 samples or 5 detects, the EPC is the maximum 
concentration.” 

In Tables L-15 through L-19 and L-21 through L-24, copy footnote f from Table L-25 and insert 
the footnote after “Exposure Point Concentrations” in the title. 

 
 

No. Page No. Specific Editorial Comments 

1  
Page 5-2, 
Section 5.1, 
Third Bullet 

Change the reference for HEAST from USEPA 1997c to USEPA 1997b. 

2  Page 6-35, First 
Full Paragraph 

Change “Appendix J” to “Appendix L” where the background data were checked 
for outliers. 

3  

Page 7-18, 
Section 7.2.2, 
Third Paragraph, 
Third Sentence 

Currently reads “Results are provided in Appendix F American eel…” Insert the 
word “for” after “Appendix F.” 

4  

Page 7-24, 
Section 7.2.2.4, 
Second 
Paragraph, Last 
Sentence 

Remove the phrase “…surface water, sediment, and…” because Table 7-1 just 
presents data for tissue. 

5  

Page 7-34, 
Section 7.3.2.3, 
Second 
Paragraph, Last 
Sentence 

Change the reference at the end of the sentence from USEPA 2013a to USEPA 
2015a. 
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6  Page 9-17, 
References 

For USEPA, 2014a, add the following to the end of the citation: “FAQs updated 
September 14, 2015.” 

7  Table 3-11a The text for locations of maximum concentrations in blue crab tissue were cut off 
throughout the table. Please revise the row height/width accordingly. 

8  Table 6-2 

Values in this table should match the sitewide values presented in Table 6-8 (for 
RME) and Table 6-12 (for CTE), but occasionally differ because of the number of 
decimal places presented (e.g., 0.1 shown rather than 0.09). Please make 
information in these tables consistent. 

9  
Appendix A, 
List of Tables 
and Attachments 

a. In the titles for Tables A-1, A-10, and A-19, change “Butylins” to “Butyltins” 
b. Add the two new attachments for data usability worksheets to this TOC list 

10  Appendix A, 
Table A-19 In the title, change “Butylins” to “Butyltins” 

11  
Appendix L, 
page 2-1, Table 
L-1 

Correct the number of fish tissue samples from above Dundee Dam. Change “50 
fillet samples” to “47 fillet samples” based on the information in later tables (e.g., 
Table L-4).  

12  Appendix L, 
Table L-5 

a. There should only be 3 samples listed for Smallmouth Bass. Remove the 
repeated samples. 

b. Insert the missing Northern Pike sample. 

13  Appendix L, 
Table L-9 Footnote j (about “Blue crab – muscle only”) is missing. Please add. 

14  Appendix L, 
Table L-18 Correct the FOD for Hexachlorobenzene from 3:6 to 3:3. 
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15  Appendix L, 
Table L-20 

Remove “Largemouth &” from column header for Smallmouth Bass. Correct 
information in footnotes a through e as follows: 

a. American eel EPC selected in Table L-16 (not L-13) 
b. Channel catfish EPC selected in Table L-17 (not L-14) 
c. Common carp EPC selected in Table L-19 (not L-16) 
d. Smallmouth bass EPC selected in Table L-18 (not L-15, and remove 

Largemouth bass from footnote) 
e. White perch EPC selected in Table L-15 (not L-12) 
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Attachment A 
Revised text for Section ES.3 Conclusions and 8.2 Conclusions  

 
The conclusions of the BHHRA are summarized below: 
 
Fish and Crab 
The predominant source of potential risk to human health is from consumption of LPRSA fish and crab. At RME exposure levels, which represent an upper 
bound ingestion rate by definition, the potential cancer risks and noncancer hazards to recreational anglers who are assumed to regularly consume their catch 
(i.e., eat approximately 56 LPRSA fish meals per year or approximately 30 meals per year of 6 crabs per meal) exceed the values used by USEPA for 
determining whether a site poses unacceptable risk. RME cancer risks are up to 40 times higher than the NCP cancer risk range (up to 4 x 10-3 for fish 
ingestion and 1 x 10-3 for crab ingestion). RME noncancer hazards are up to 200 times higher than the goal of protection of an HI = 1 (total HIs up to 193 for 
fish ingestion and 50 for crab ingestion).   
 
At average (CTE) exposure levels (about six fish meals or four crab meals per year, accounting for cooking loss, and assuming fewer years of eating LPRSA 
fish/crab), the potential cancer risks to recreational anglers who consume LPRSA fish or crab are within the NCP risk range of 1 x 10-6 to 1 x 10-4. Potential 
CTE noncancer hazards are six to seven-fold lower than the RME hazards, but still exceed an HI of 1 (total HIs up to 15 for fish ingestion and 8 for crab 
ingestion). 
 
The dominant potential COCs for the fish and crab consumption scenarios are TCDD-TEQ and PCBs, with mercury and pesticides also contributing to 
cumulative RME and CTE risks/hazards. The percent contributions of key potential COCs (presented in Appendix J) are summarized below for the RME 
scenario, with ranges presented where there are differences by receptor and PCB toxicity approach. 
 
Fish consumption 

• Cancer risk – TCDD-TEQ contributes approximately 67% to 76% (maximum risk of 3 x 10-3), PCBs contribute approximately 20% to 30% (maximum 
risk of 7 x 10-4), and pesticides contribute less than 5% to total potential cancer risk (maximum risk among pesticides of 7 x 10-5, for dieldrin). 

• Noncancer hazard – TCDD-TEQ contributes approximately 53% to 58% (maximum HQ of 102), PCBs contribute approximately 20% to 30% 
(maximum HQ of 85), and methyl mercury and pesticides each contribute about 1% (maximum HQ of 2 for methyl mercury) to total potential 
noncancer hazard. Potential health effects associated with the RME noncancer hazards exceeding an HI = 1 are: developmental and reproductive 
effects (TCDD-TEQ and dioxin-like PCBs); eye, nails and immune effects (PCBs); and neurological effects (methyl mercury). 

Crab consumption 
• Cancer risk – TCDD-TEQ contributes approximately 76% to 89% (maximum risk of 1 x 10-3), PCBs contribute approximately 7% to 20% (maximum 

risk of 3 x 10-4), and pesticides contribute less than 4% to total potential cancer risk (maximum risk among pesticides of 2 x 10-5, for dieldrin).  
• Noncancer hazard – TCDD-TEQ contributes approximately 70% to 80% (maximum HQ of 35), PCBs contribute approximately 17% to 26% 

(maximum HQ of 13), and methyl mercury and pesticides each contribute about 1% (maximum HQ of 0.6 for methyl mercury) to total potential 
noncancer hazard. Potential health effects associated with the RME noncancer hazards exceeding an HI = 1 are: developmental and reproductive 
effects (TCDD-TEQ and dioxin-like PCBs); eye, nails and immune effects (PCBs); and neurological effects (methyl mercury). 

 
For the LPRSA fish and crab risks/hazards, 2,3,7,8-TCDD contributes the majority of total TEQ risk/hazard (approximately 78% to 80%). Approximately 16% 
to 17% of total TEQ is attributable to PCB-TEQ, and approximately 3% to 5% is attributable to the other TCDD-TEQ congeners. There is a greater certainty in 
estimates of risk/hazard from 2,3,7,8-TCDD and its contribution to total risk/hazard than for the other dioxin-like compounds (USEPA 2010d, 2013e). 
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The species and tissue types that comprise the fish/crab diet influence risk, as some species and tissue types exhibit greater tissue burdens of bioaccumulative 
chemicals than others.   LPRSA fillet data were collected and analyzed for the following species: American eel, channel catfish, common carp, bass 
(largemouth and smallmouth), northern pike, white catfish, white perch, and white sucker. Risks estimated using the LPRSA fillet data for any combination of 
these species still exceed the NCP cancer risk range under the RME scenario and the noncancer goal of protection under both the RME and CTE scenarios. For 
example, an alternate mixed fish diet that excludes carp could pose potential risks/hazards that are approximately three-fold lower than a mixed diet that 
includes common carp, but still exceed the NCP cancer risk range and noncancer goal of protection. Similarly, a crab muscle-only diet (i.e., removing the 
hepatopancreas prior to cooking) could pose risks/hazards that are approximately five to six-fold lower than a diet of crab cooked whole and consumed with its 
cooking juices, but such a crab muscle-only diet would still exceed a noncancer HI of 1 for young children (HI=9). Not consuming the cooking juices or pan 
drippings could reduce risk from both fish and crab consumption.  
 
Sediment and Surface Water 
Potential RME cancer risks from direct contact exposures to accessible surface sediment and surface water in the LPRSA are significantly lower than fish and 
crab ingestion, and are within the NCP risk range. Recreational exposure to accessible surface sediment and surface water during boating, wading, fishing, or 
swimming in the LPRSA and worker exposures to accessible surface sediment do not pose unacceptable cancer risks or noncancer hazards under the RME or 
CTE scenarios, with the exception of surface sediment exposure in the RM 6-9 area.  An analysis of direct contact exposure to accessible surface sediment by 
3-mile river segments indicates that only RM 6-9, and specifically the East Bank, poses potential RME and CTE noncancer hazards in excess of an HI of 1 
(maximum HI of 5 for RME and 2 for CTE), due primarily to TCDD-TEQ, which contributes over 90% of noncancer hazards. The potential RME and CTE 
sediment contact cancer risks in all river segments are within the NCP risk range (maximum risk of 7 x 10-5 for the East Bank of RM 6-9). 
 
Background 
Background levels of several potential COCs pose fish and crab consumption risks that exceed the upper end of the NCP risk range of 1 x 10-6 to 1 x 10-4 for 
cancer and the goal of protection of an HI equal to 1 for noncancer.  

• Fish: The potential cancer risk from PCBs in background (UPR) fish is above the risk range (~3 x 10-4 to 5 x 10-4) and at the upper end of the risk 
range for dieldrin (~8 x 10-5). The potential noncancer hazard from PCBs in background fish exceeds an HI of 1 (9 to 22), as does methyl mercury (HI 
of 3). The background risks/hazards for pesticides and methyl mercury in fish are about the same as LPRSA risks/hazards. Background PCB 
risks/hazards are about one third of corresponding LPRSA risks/hazards for consumption of the mixed fish diet. Background risks/hazards for TCDD-
TEQ are only about 2% of the corresponding LPRSA risks/hazards for consumption of the mixed fish diet. 

• Crab: The potential background cancer risks and noncancer hazards from consuming Jamaica Bay crab (muscle and hepatopancreas) are 
approximately 30% to 70% of corresponding LPRSA risks/hazards for PCBs, methyl mercury, heptachlor epoxide, and dieldrin, and approximately 
8% of LPRSA risks/hazards for TCDD-TEQ. 

Thus, upstream and regional levels of several potential COCs, including PCBs, pesticides, and mercury, are elevated and may contribute to levels observed in 
the LPRSA and to risks estimated for LPRSA receptors. The distinguishing potential COC for the LPRSA when compared to other regional waterbodies is 
TCDD-TEQ.  
 
As with all risk assessments, assumptions have been made about variables and processes that are not fully known, such as human behavior, chemical toxicity, 
or environmental concentrations. While the use of assumptions leads to uncertainty, it is important to note that the assumptions and approaches used in this 
BHHRA are health protective.  
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Attachment B 

Revised text for Section 7.2.3.2 Oral Bioavailability 
 
7.2.3.2 Oral Bioavailability 
 
As noted above, 100% oral bioavailability of chemicals in aged sediment is unlikely and the use of this assumption has likely resulted in an overestimation of 
potential risks from incidental ingestion of LPRSA sediments; although this pathway did not pose a risk above the risk range or the goal of protection of an HI 
= 1. COPCs where the default bioavailability assumption may be overestimated include TCDD-TEQ, PCBs, PAHs, and arsenic, as summarized below. EPA 
has only developed an oral bioavailability factor for use at Superfund sites for arsenic.  This bioavailability factor was used in the calculations of risks and 
hazards. 
 
TCDD-TEQ  
EPA’s 2015 guidance on relative bioavailability of TCDD-TEQ identified nine studies that collected data on soil RBA based on bioassays conducted in guinea 
pigs (McConnell et al., 1984; Umbreit et al., 1986; Wendling et al., 1989), rabbits (Bonaccorsi et al., 1984); rats (Budinsky et al., 2008; Finley et al., 2009; 
Lucier et al., 1986; Shu et al., 1988) or swine (Budinsky et al., 2008; Wittsiepe et al., 2007). These studies used various experimental designs for dosing 
animals, metrics for estimating bioavailability, and data reduction methods for calculating soil RBA. The 2015 document indicated that the extent to which 
variations in experimental design affects RBA estimates has not been rigorously evaluated. Only one study compared RBA estimates for the same test 
materials in more than one assay; the outcome was dissimilar estimates of RBA for 2 soils based on a single dose rat bioassay and a multiple dose swine assay 
(Budinsky et al., 2008).   
 
The 2015, EPA document titled “Soil Dioxin Relative Bioavailability Assay Evaluation Framework” methods for estimating RBA of PCDD/F in soil and 
concluded these methods are in the early development phase”.  The report indicates the methodology for assaying PCDD/F RBA in soils is evolving, greater 
experience with various experimental designs is likely to prompt modifications to the requirements identified in the report.  The USEPA did not recommend a 
default oral absorption factor for TCDD-TEQ so that a RBA factor could not be used in this assessment. 
 
PCBs and PAHs  
Over the years, there have been a number of studies regarding the bioavailability of PCBs and PAHs in soils developed by various researchers.  Research is on-
going and currently EPA does not have a recommended value for bioavailability in soils for these compounds.   
 
Arsenic (inorganic) 
The arsenic dose-response values are based on drinking water studies, and in the absence of site specific data, it has typically been assumed that absorption of 
arsenic from soil or sediment is the same as absorption from drinking water. However, recent in-vivo bioavailability studies show that this is not the case for 
arsenic, and that the bioavailability of arsenic in soil is less than the bioavailability of arsenic dissolved in drinking water (USEPA 2012c). Therefore, the 
assumption of 100% RBA will result in an overestimate of risk via the oral pathway. USEPA derived an RBA of 60% for soils based on a review of over 100 
arsenic RBA estimates (USEPA 2012c), and this RBA was used in the BHHRA. 
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Attachment C 

Revised text for Section 7.3 Toxicity Assessment 
 
The purpose of the toxicity assessment is to identify the types of adverse health effects a chemical may potentially cause and to define the relationship between 
the dose of a chemical and the likelihood or magnitude of an adverse effect (response). USEPA has published guidelines on the development of toxicity values 
for use in risk assessments, including the application of uncertainty factors for derivation of non-cancer toxicity values e.g., reference doses and reference 
concentrations and models for estimating cancer slope factors (CSFs for oral and Inhalation Unit Risks for inhalation exposures) (USEPA 2002f,  2005b,  
2012f)  [http://www.epa.gov/risk/risk-assessment-guidelines]. Risk assessment methodologies typically divide potential health effects of concern into two 
general categories: effects with a threshold (noncarcinogenic) and potential carcinogens.  The Cancer Guidelines (USEPA 2005b) highlight the “difficulty of 
empirically distinguishing a true threshold from a dose-response that is non-linear at low doses” commonly referred to as a threshold for carcinogens. Toxicity 
assessments for both of these types of effects share many of the same sources of uncertainty. EPA uses upper bound estimates that are generally considered to 
be a health-protective approach for covering the risk to susceptible individuals, although the calculation of upper bounds is not based on susceptibility data. 
Similarly, exposure during some lifestages can contribute more or less to the total lifetime risk than do similar exposures at other times. The dose-response 
assessment characterizes, to the extent possible, the extent of these variations (USEPA 2005). 
 
Humans are typically exposed to chemicals in the environment at levels much lower than those tested in animals. For certain chemicals, these low doses may 
be detoxified or rendered inactive by the myriad of protective mechanisms that are present in humans (Ames et al. 1987) and which may not function at the 
high dose levels used in animal experiments. Moreover, as noted by USEPA (1993d) “in the case of systemic toxicity, however, organic homeostatic, 
compensating, and adaptive mechanisms exist that must be overcome before a toxic endpoint is manifested.” Therefore, some limitations exist in using the 
results of these animal studies to accurately predict a dose-response relationship in humans (USEPA 1989b). The Cancer Guidelines (USEPA 2005b) discuss 
various whole-animal test systems currently used or being developed for evaluating potential carcinogenicity to humans. Cancer studies involving chronic 
exposure for most of the lifespan of an animal are generally accepted for evaluation of tumor effects (Tomatis et al., 1989; Rall, 1991; Allen et al., 1988; Ames 
and Gold, 1990). Other studies that use other designs are useful for observing formation of preneoplastic lesions or tumors or investigating specific modes of 
action. Their applicability is determined on a case-by-case basis based on effects observed in animal models for humans. This information is used in a variety 
of ways, from determining the role of metabolism in toxicity, to assessing whether homologous activity would be expected across species; to determining 
whether or not a threshold is likely to exist for the response. This information is weighed by EPA in the development of toxicity values in light of the known 
heterogeneity of the human population versus the relatively inbred status of laboratory animals used in toxicity testing studies and housed under carefully 
controlled environmental conditions (USEPA 2005b). 
 
Despite these uncertainties, and with the goal of being protective of human health, USEPA assumes that the results of animal toxicity studies are predictive of 
potential toxicity in humans. Moreover, based on the assumption that humans are more sensitive to chemicals than laboratory animals, USEPA incorporates 
health protective assumptions and UFs when deriving numerical toxicity values from laboratory studies, as discussed below. However, USEPA explicitly 
recognizes these extrapolations from high doses to low doses and from animal studies to predict responses in humans as uncertainties in the risk assessment 
process (USEPA 1989b). 
 
In some cases, data from human exposure to chemicals are used to develop dose-response values. However, these data also have uncertainties because often it 
is not possible to determine from human exposure studies whether one or more chemicals are responsible for the observed effects, and in general it is even 
more difficult to determine precise exposure levels (USEPA 1989b). Consistent with the 2005 Cancer Guidelines (USEPA, 2005b) conclusions regarding the 
strength of the evidence for positive or negative associations observed from human epidemiological evidence, as well as evidence supporting judgments of 
causality, are described as part of the assessment. In assessing the human data within the overall weight of evidence approach, determining the strength of the 
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epidemiologic evidence clearly identifies the degree to which the observed associations may be explained by other factors, including bias or confounding.  
Moreover, where effects are observed in humans, they generally occur at high exposure levels (often in industrial settings), and it is difficult to predict 
potential human responses at the much lower dose levels that occur in environmental exposure scenarios (USEPA 1989b). The Cancer Guidelines describe 
extrapolation approaches that consider the understanding of the chemical’s mode of action at each tumor site, and the extent of inter-individual variation with 
greater variation spreading the response over a wider range of doses. 
 
7.3.1 Evaluation of Noncarcinogenic Dose-Response 
For many chemicals, animal studies provide the only reliable information on which to base an estimate of adverse human health effects. Of the 49 COPCs 
evaluated quantitatively in the BHHRA, 42 have oral reference doses, of which 29 are based on animal studies and 13 are based on human studies. One of the 
major default assumptions in EPA’s risk assessment guidelines (USEPA 2002) is that animal data are relevant for humans (e.g., USEPA, 1991, 1996, 1998c, 
2002). Such defaults are used in the absence of experimental data that can provide direct information on the relevance of animal data. Several types of 
information are considered when determining the importance of effects observed in animal models for humans. As described above, extrapolation from 
animals to humans introduces uncertainty into the risk characterization; where human studies are available, uncertainty is reduced. The chemical-specific 
toxicity information is weighed in light of the known heterogeneity of the human population versus the relatively inbred status of laboratory animals used in 
toxicity testing studies and housed under carefully controlled environmental conditions to develop appropriate toxicity values.  If a chemical's fate and the 
mechanisms by which it causes adverse effects are known in both animals and humans, uncertainty is reduced. When the fate and mechanism for the chemical 
are unknown, uncertainty increases. 
 
The procedures used to extrapolate from animals to humans involve health protective assumptions and incorporate Uncertainty Factors (UFs) such that 
overestimation of effects in humans is more likely than underestimation.  When data are available from several species, the lowest dose that elicits effects in 
the most sensitive species is used for the calculation of the RfD. To this dose are applied UFs, generally ranging from 1 to 10 each to account for intraspecies 
variability, interspecies variability, study duration, and/or extrapolation of a low effect level to a no effect level. The combined UFs for the COPCs evaluated 
in this risk assessment range from 1 (manganese, diet) to 3000 (cobalt, thallium, fluoranthene (surrogate for C2-benzanthracenes), and naphthalene). For the 
PPRTV appendix screening RfD for C9-C18 hydrocarbons, the combined UF is 10,000. As previously noted in Section 5.2, the PPRTV appendix RfD for C9-
C18 hydrocarbons is associated with greater uncertainty and intended for screening purposes only. USEPA (2002f) recommends limiting the total combined 
UF for a chemical to 3000. 
 
Nevertheless, because the fate of a chemical can differ in animals and humans, it is possible that animal experiments will not reveal an adverse effect that 
would manifest itself in humans. This can result in an underestimation of the effects in humans. The opposite may also be true: effects observed in animals 
may not be observed in humans, resulting in a potential overestimation of adverse human health effects. 
 
7.3.2 Evaluation of Carcinogenic Dose-Response  
 
Uncertainties exist in estimating dose-response relationships for potential carcinogens. These are due to experimental and epidemiologic variability, as well as 
uncertainty in extrapolating both from animals to humans and from high to low doses. Three major issues affect the toxicity assessments used to estimate 
potential excess lifetime cancer risks: (1) the selection of a study (i.e., data set, animal species, matrix the chemical is administered in) upon which to base the 
calculations, (2) the conversion of the animal dose used to an equivalent human dose, and (3) the mathematical model used to extrapolate from experimental 
observations at high doses to the lower doses potentially encountered in the environment. Of the 49 COPCs evaluated quantitatively in the BHHRA, 30 are 
classified by USEPA as potentially carcinogenic to some degree via the oral route of exposure. The IRIS Agenda indicates that the program has deferred 
completion of the dioxin cancer assessment at this time.  
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7.3.2.1 Study Selection  
 
USEPA’s process for selecting the studies for use in developing CSFs involves internal and external peer review, as well as public comment and review. As 
part of scoping, the review process for chemical assessment, a public meeting is held to obtain input from the scientific community and the general public. 
Study selection involves the identification of a data set (experimental species and specific study) that provides sufficient, well-documented dose-response 
information to enable the derivation of a valid CSF. Human epidemiological data are preferable to animal data, although adequate human data sets are more 
limited. Therefore, it is often necessary to develop dose-response information from a laboratory species, ideally one that biologically resembles humans (e.g., 
with respect to metabolism, physiology, and toxicokinetics), and where the route of administration is similar to the expected mode of human exposure (e.g., 
inhalation and ingestion).  
 
The dose-response assessment for a chemical is based on the mode(s) of action for each tumor type. Because a chemical may induce multiple tumor types, the 
dose-response assessment includes an analysis of all tumor types, followed by an overall synthesis of information that includes a characterization of the risk 
estimates across tumor types, the strength of the mode of action information of each tumor type, and the anticipated relevance of each tumor type to humans, 
including susceptible populations and lifestages (e.g., early childhood). 
 
The current study selection criteria are designed to be health protective as described above.  Health protective means that estimates, while uncertain, are more 
likely to overstate than understate hazard and/or risk.   The oral CSF for only three COPCs (inorganic arsenic, benzene, and trichloroethene) are based on 
human epidemiological studies. None of these chemicals contribute significantly to cumulative site risk. The oral cancer slope factors for all of the other 
COPCs evaluated in the BHHRA are based on animal studies.  Most of these COPCs are classified as “B2” which is defined as probably carcinogenic to 
humans based on evidence in animals, but with little or no human data, under the 1986 cancer classification approach (USEPA 1986). One COPC (heptachlor 
epoxide) is classified under the newer (2005a) scheme as “Likely to be Carcinogenic to Humans” for the oral route.  
 
USEPA’s IRIS database does not currently provide a cancer classification for TCDD, and indicates that “the IRIS Agenda has deferred completion of the 
dioxin cancer assessment at this time.”  Due to the lack of a final peer reviewed and consensus-based CSF for TCDD, a Tier 3 value was used, as discussed in 
Section 5.5.4. The CSF of 150,000 per mg/kg-day (USEPA 1996, 1997b) was directed for use in the BHHRA by USEPA Region 2 based on USEPA 1996.  
The uncertainty associated with the selected Tier 3 CSF for TCDD, including a summary of other published CSFs, is discussed in Section 7.3.6.1. 
 
PCBs have been demonstrated to produce tumors in animals, and the tiers of CSFs for PCBs listed in IRIS are based on a rat diet study (USEPA 1996, 2015a). 
Several studies have interpreted human epidemiological data for workers as negative (Shields 2006, Golden et al. 2003, Golden and Kimbrough 2009). A 
recent review of non-occupational case-control epidemiological studies linked PCBs with non-Hodgkin Lymphoma in humans (Kramer et al. 2012). IRIS 
identifies human carcinogenicity data for PCBs to be “inadequate but suggestive”; however, USEPA has determined the weight of evidence to be sufficient to 
classify PCBs as a probable human carcinogen (B2) (USEPA 2015a). The International Agency for Research on Cancer (IARC) recently concluded there is 
sufficient human evidence and classified PCBs as Group 1 (carcinogenic to humans) (IARC 2015). 
 
Further details on the data available on the potentially carcinogenic COPCs evaluated in the BHHRA may be found in the IRIS chemical files, PPRTV files 
and other documents supporting the development of the CSFs used in this assessment. Depending on the database of information available on each chemical, 
potential cancer risks may be over- or underestimated, although the intent of the development process, as described above, is that the resulting CSF represents 
the upper bound on the average risk in a population (USEPA 2005b). 
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7.3.2.2 Interspecies Dose Conversion  
 
The USEPA derivation of human equivalent doses by conversion of doses administered to experimental animals requires the assumption that humans and 
animals are equally sensitive to the toxic effects of a substance, if the same dose per unit body surface area is absorbed by each species, and the mechanism of 
toxicity is the same. The interspecies evaluation includes evaluation of biological markers of effects in biological systems or samples; identifies doses at which 
elements of the carcinogenic process are operating; aids in interspecies extrapolations when data are available from both experimental animal and human cells; 
and under certain circumstances, provides insights into the possible shape of the dose-response curve below levels where tumor incidences are observed 
(USEPA 2005b).  The Cancer Guidelines (USEPA 2005b) states that interspecies dose conversions that result in slope factors generally represent an upper 
bound on the average risk in a population or the risk for a randomly selected individual but not the risk for a highly susceptible individual or group. Some 
individuals face a higher risk and some face a lower risk. The use of upper bounds generally is considered to be a health-protective approach for covering the 
risk to susceptible individuals, although the calculation of upper bounds is not based on susceptibility data.  
 
Further assumptions for dose conversions involve standardized scaling factors to account for differences between humans and experimental animals with 
respect to life span, body size, breathing rates, and other physiological parameters. In addition, evaluation of risks associated with one route of administration 
(e.g., inhalation) when tests in animals involve a different route (e.g., ingestion) requires additional assumptions with corresponding additional uncertainties. 
Although USEPA has formally changed its default position for scaling animal data to humans from a per surface area basis to a per body weight basis (USEPA 
1992d, 2005b), changes to existing CSF will be made when the USEPA updates toxicity values through the IRIS process.  It is noted that USEPA’s 1996 
cancer assessment for PCBs included a body weight to the ¾ power extrapolation (USEPA 1996). 
 
7.3.2.3 High-to-Low Dose Extrapolation  
 
The concentration of chemicals to which humans are potentially exposed in the environment is usually lower than the levels used in the studies from which 
dose-response relationships are developed. Estimating potential health effects, therefore, requires the use of models that allow extrapolation of health effects 
from high experimental doses in animals to low environmental doses. Thus, the use of a model for dose extrapolation introduces uncertainty in the dose-
response estimate.  These models are generally statistical in character and are health protective meaning that estimates, while uncertain, are more likely to 
overstate than understate hazard and/or risk. The NRC (1994) reaffirmed the use of default options as “a reasonable way to cope with uncertainty about the 
choice of appropriate models or theory” (p. 104). 
 
Many of the USEPA CSFs listed in IRIS are derived using the upper 95% confidence limit of the slope predicted by models such as the Linearized Multi-stage 
(LMS) used to extrapolate to low dose risk from high dose experimental data.  USEPA’s 2005 Cancer Guidelines lays out an approach for evaluating data and 
models that are used to extrapolate from high dose to low dose.   The Cancer Guidelines states “that the upper-bound estimate generated by the LMS model 
leads to a plausible upper limit to the risk that is consistent with some of the proposed mechanisms of carcinogenesis”.  The true risk, however, is unknown 
and may be as low as zero. The LMS model assumes linearity between the lowest dose that produced an effect and zero dose. According to USEPA (1989b), 
“Because the slope factor is often an upper 95th percentile confidence limit of the probability of response based on experimental animal data used in the 
multistage model, the carcinogenic risk estimate will generally be an upper-bound estimate. This means that USEPA is reasonably confident that the "true risk" 
will not exceed the risk estimate derived through use of this model and is likely to be less than that predicted.” Consequently, the assumption that there is some 
probability of harm to human health at any level of exposure is very conservative and is expected to result in overestimates of risk, especially when coupled 
with the use of an upper bound estimate of cancer potency. 
 
USEPA’s current carcinogen risk assessment guidelines (USEPA 2005b) emphasizes mode of action data, and recognizes that some carcinogens may act in a 
nonlinear fashion. Therefore, it is recognized that some carcinogens may have a nonlinear dose below which effects would not be seen. For example, a 
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nonlinear dose for carcinogenic activity has been demonstrated for chloroform and was used as the basis for USEPA’s development of dose-response values 
for chloroform (USEPA 2015a).  However, chloroform was not a COC at the LPRSA. 
 
USEPA’s IRIS program utilizes a systematic literature review in the development of individual chemical files (USEPA 2015a). The approach is outlined on 
the IRIS webpage including the IRIS Agenda for chemicals being reassessed, process for developing an IRIS assessment include systematic review, peer-
review procedures, and issuance of the final document.  The IRIS Webpage www.epa.gov/iris provides details on the IRIS process.  For example, USEPA is 
updating the chemical assessment for inorganic arsenic using these procedures and will consider comments based on the 2011 Science Advisory Board (SAB) 
recommendations [available at: http://yosemite.epa.gov/sab/sabproduct.nsf/fedrgstr_activities/9FCEE4E20ABD6EB48525784600791 
AC2/$File/EPA-SAB-11-003-unsigned.pdf].    
 
Much of the knowledge about the health effects of TCDD and other DLCs in humans comes from studies of relatively highly exposed populations in the 
workplace, from explosions such as that in Seveso, Italy, and from U.S. military exposed by spraying Agent Orange during the  Vietnam War. The potential 
adverse effects of TCDD and DLCs from long-term, low-level exposures to the general public are areas of ongoing investigation. To complicate matters, 
experimental data from animal bioassays similarly reflect effects associated with much higher exposure to TCDD and related compounds than would be 
expected in the general environment. Estimating risks from the doses employed in the studies to typical human exposure levels requires making assumptions 
about the point at which adverse effects are considered to occur (point of departure), methods for modeling the effects at doses below this point (linear vs. 
nonlinear extrapolation), the relationship of the doses in animals to the concentrations in humans (scaling vs. physiologically based pharmacokinetic 
modeling), and the relationship of the observed effects to mixtures of these compounds in the environment, among others. The IRIS Agenda indicates that the 
program has deferred completion of the dioxin cancer assessment at this time.  
 
7.3.3 Uncertainty in TEF Approach  
 
Application of the TEF approach to the human health risk assessment of dioxin-like congeners (DLCs) carries with it a number of uncertainties. These have 
been discussed in the literature and guidance (Haws et al. 2006, NAS 2006, USEPA 2003c, 2010d, van den Berg et al. 1998, 2006), and are summarized in 
USEPA (2010d), which recommends the 2005 WHO consensus TEFs, but does not address specific risk assessment applications of TEFs. To be considered a 
DLC, a chemical must: 
 

• Show a structural relationship to the PCDDs and PCDFs, 
• Bind to the Ah receptor (AhR),  
• Elicit AhR-mediated biochemical and toxic responses, and 
• Be persistent and accumulate in the food chain (Van den Berg et al. 2006). 

 
Expert judgment and a consensus process of scientific expert panels to develop the WHO 2005 TEFs (van den Berg et al. 2006), including evaluation of 
information from the Haws et al. (2006) database of laboratory studies in which the relative potency of a test compound was compared to a reference 
compound, usually 2,3,7,8-TCDD. As described in USEPA 2010, after evaluating the empirical data on TCDD and some DLCs, WHO reconfirmed that the 
combined effects of these compounds generally are consistent with dose additivity, a key underlying assumption of the TEF methodology (van den Berg et al., 
2006).  The hierarchy for the TEF derivation preferred the use of in vivo studies (studies done in animals), but included in vitro studies (studies done on 
enzymes, cells, tissues or body fluids, but outside the whole animal) if in vivo data were not available. However, the in vivo studies in the database were 
generally short-term studies of noncancer endpoints, the assumption being that the relative potency measured for a test compound and the reference compound 
for a short-term noncancer endpoint would also be the same relative potency that would be observed for a two-year cancer bioassay. This was also the basic 
assumption for the in vitro results, i.e., that the comparative potency measured in the in vitro study is also predictive of potency of tumor induction. Other 

http://www.epa.gov/iris
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toxicological data considered for these comparisons of toxic potency included structure-activity relationships and are based on the following classes of 
measure: biochemical changes, toxicity, and carcinogenicity.  Uncertainty is introduced each time the assumption of similar mechanism is employed, 
specifically in the assumptions that: 
 

• 2,3,7,8-TCDD induces tumors in laboratory animals and, therefore, will also do the same in humans. 
• A compound that can elicit a similar toxicological response in laboratory animals as 2,3,7,8-TCDD based on the measurement of a single toxicological 

endpoint will also act by the same mechanism of action as 2,3,7,8-TCDD and will also induce tumors in animals and, therefore, humans. 
• A compound that can elicit a similar toxicological response in an in vitro assay as 2,3,7,8-TCDD will act by the same mechanism of action as 2,3,7,8-

TCDD in vivo and will also induce tumors in animals and, therefore, humans. 
 

A number of uncertainties regarding the TEF approach are presented in USEPA (2010d).  In summary, while point estimate TEFs have been identified and 
were used to estimate risk for DLCs, they are known to be variable and uncertain (Van den Berg et al. 2006, USEPA 2010d). 
 
The uncertainty in TEQ estimates and in the TEF methodology accounts for only some of the overall uncertainty in a risk assessment of DLCs. There is also 
uncertainty associated with assessing exposures to environmental mixtures of TCDD and DLCs and with quantitatively linking health effects to the TCDD and 
DLC exposures (USEPA 2010d). As noted in Section 5.5.2, USEPA (2013e) recommends that risk assessors identify the fraction of the total TEQ attributable 
to 2,3,7,8-TCDD (for which uncertainty is “relatively low”) and the fraction attributable to DLCs (for which uncertainty is “somewhat higher”). The following 
table presents the DLC cancer risks for the RME adult/child angler consuming the RME mixed fish diet and a crab muscle and hepatopancreas diet, and the 
fraction attributable to each of three principal TEQ components. 
 
Add-in Table 
 
As shown above, the majority (78% to 80%) of the Total TEQ risk from fish/crab consumption is attributable to 2,3,7,8-TCDD, for which uncertainty is 
relatively low. A small fraction (3 to 5%) of the Total TEQ risk is attributable to other PCDD and PCDF congeners. The remainder (16% to 17%) of the Total 
TEQ risk is attributable to PCB-TEQ, for which USEPA states that uncertainty is somewhat higher. 
 
The following table presents the DLC noncancer hazards for the RME young child angler consuming the RME mixed fish diet and a crab muscle and 
hepatopancreas diet. As shown below, the majority (78% to 80%) of the Total TEQ hazard from fish/crab consumption is attributable to 2,3,7,8-TCDD, a 
small fraction (3 to 5%) is attributable to other PCDD and PCDF congeners, and the remainder (16% to 17%) is attributable to PCB-TEQ. 
 
Add-in Table 
 
The application of TEFs to the evaluation of PCB risk/hazard is an area of uncertainty. The TEFs for PCB DLCs have been developed based on a database of 
laboratory studies in which the relative potency of a test compound was compared to a reference compound, usually 2,3,7,8-TCDD. However, there is 
uncertainty in the assumption that a subset of PCB congeners exerts toxicity in a manner similar to that of 2,3,7,8-TCDD. As described in USEPA 2010, “In its 
review, NAS supported the use of the TEF approach (NAS, 2006, p. 8), stating that even with the inherent uncertainties, the committee concludes that the TEF 
methodology provides a reasonable, scientifically justifiable, and widely accepted method to estimate the relative potency of DLCs.”‖ 
 
The application of the current dioxin TEF scheme introduces uncertainty into risk assessment of PCBs. PCBs that are approximate stereoisomers of 
dioxin/furan Ah receptor agonists bind the receptor much more weakly than strong Ah receptor agonists such as dioxins and furans. Even with the most 
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favorable chlorination pattern, the affinity of PCBs for the Ah receptor is not nearly that of potent dioxin/furans. Only a handful of Ah receptor agonists have 
been tested for human Ah receptor affinity even though marked species differences have been demonstrated.  
 
In addition to the specific TEF derivation and applicability considerations, it must be noted that the PCB mixtures upon which the PCB high risk and 
persistence CSF is based may have included dioxin-like PCBs indicating “lot-to-lot differences highlight the importance of characterizing and reporting 
mixture composition (Cogliano, 1998). Conducting separate TEF-based risk calculations was performed consistent with guidance (USEPA 1996).  The 
uncertainty associated with applying DLC TEFs to PCBs was addressed in part by evaluating PCB cancer risk two ways in the BHHRA: 1) as total PCBs 
using the CSFs for PCB mixtures, and 2) as the sum of PCB-TEQ using the DLC TEFs and non-DLCs using the CSFs for PCB mixtures. The following tables 
present the RME mixed fish diet and crab muscle and hepatopancreas consumption risks/hazards for the two approaches, including the percent increase in 
risk/hazard from using the TEQ/non-DLC approach. The risk/hazard posed by TCDD-TEQ is included for informational Purposes. 
 
Include Table 
 
As shown above, the approach of summing PCB-TEQ and PCBs (non-DLC) results in a 72% increase in fish consumption cancer risk and a 23% increase in 
noncancer hazard relative to the risk/hazard posed by evaluating total PCBs alone. These findings suggest there is enrichment of dioxin-like congeners in the 
fish tissue. 
 
Include Table 
 
As shown above, the approach of summing PCB-TEQ and PCBs (non-DLC) results in a more than three-fold increase in crab consumption cancer risk and a 
75% increase in noncancer hazard relative to the risk/hazard posed by evaluating total PCBs alone. The findings suggest there is enrichment of dioxin-like 
congeners in the LPRSA biota, especially in crab muscle and hepatopancreas tissue (although this has a marginal impact on cumulative site risks/hazards). 
 
As previously noted in Section 5.5.2, the approach of summing PCB-TEQ and non-DLCs has the potential to overestimate PCB risk/hazard, while the 
approach of evaluating total PCBs using the IRIS CSFs and Aroclor 1254 RfD may underestimate risk/hazard. It is important to note that the PCB Aroclor 
mixtures upon which the PCB high risk and persistence CSF is based included dioxin-like PCBs (Cogliano 1998; Mayes et al. 1998). Therefore, the study 
results represent the summed toxicities of all of the congeners in each mixture, including dioxin-like and non-dioxin-like activities. The high risk and persistent 
CSFs of 1 and 2 (mg/kg-day)–1 listed on IRIS should therefore be protective of exposures to the amount of TEQ from the 12 “dioxin-like” congeners present 
in the Aroclor 1254 bioassay test material. The amount of TEQ in the Aroclor 1254 cancer bioassay mixture has been reported to be 46 to 48 mg-TEQ/kg-
PCBs (Brown et al., 1996 as cited in Cogliano 1998, Mayes et al. 1998). The TEQ amount reported in the 1998 study was calculated using earlier TEFs (i.e., 
Ahlborg et al. 1994). Using current WHO 2005 TEFs, the TEQ amount in the Aroclor 1254 bioassay material has been reported to be approximately 21 mg-
TEQ/kg-PCBs (Brown et al. 2007).  The Tables above, however,  indicate that individually the cancer risks of non-dioxin-like PCBs and DLC PCB still 
represent a cancer risk above the risk range and a non-cancer HI greater than the goal of protection of an HI = 1. 
 
As shown in the figure below, TEQ levels in the LPRSA RME mixed fish diet species are all below this range, suggesting the PCB CSF is adequately 
protective for evaluating potential cancer risks of PCBs in LPRSA fish, and an additive analysis of PCB-TEQ risks overstates PCB cancer risks. The levels in 
LPRSA crab muscle and hepatopancreas slightly exceed the TEQ level adjusted for 2005 WHO TEFs, suggesting that consideration of potential TEQ risk may 
be warranted for crab. 
 
Include figure 
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However, as previously noted, there remains the issue of potential overestimation of cancer risk and noncancer hazard from summing PCB-TEQ and non-
DLCs without adjusting for the lower toxicity of the non-DLC fraction, as well as the aforementioned uncertainties associated with the TEFs for PCBs. 
Subtraction of the mass of dioxin-like congeners from the mass of total PCBs does not resolve double-counting of toxicity, as the CSF and RfD used to 
evaluate the non-dioxin-like fraction are based on all congeners in the Aroclor mixture. This includes the dioxin-like congeners, which contribute significantly 
to the cancer and non-cancer toxicities of the mixture. Thus, the use of unadjusted total PCB toxicity values (e.g., upper-bound PCB CSF of 2 mg/kg-day-1 or 
Aroclor 1254 RfD of 2E-05 mg/kg-day) to evaluate the non-dioxin-like PCBs overestimates the risk/hazard of this fraction, although the degree of 
overestimation is uncertain. However, the Tables above indicate that individually the cancer risks of non-dioxin-like PCBs and DLC PCB still represent a 
cancer risk above the risk range and a non-cancer HI greater than the goal of protection of an HI = 1. 
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Attachment D 
Revised Text for Section 7.4.2 Combination of Several Upper-Bound Assumptions 

 
Generally, the goal of a risk assessment is to estimate risk to the RME individual. As previously discussed in Section 4, this should be accomplished by 
combining a mix of average and upper-bound exposures (USEPA 1989b, 1992b). The result of combining multiple upper-bound assumptions is that the final 
estimate of potential exposure and risk is health protective, and the majority of people will have a lower level of potential risk.  
 
The risk assessment approach used here employed a combination of upper bound and average assumptions consistent with guidance (USEPA 1989, 1990, 
2014). Consequently, the resulting risk estimates are expected to be on the high end of the range of risks but within the range of plausible outcomes. For 
evaluation of potential exposure via consumption of LPRSA fish and crab, the following assumptions were used for the RME scenario: 
 

• 90th percentile fish and crab consumption rate, 
• 95 percent upper confidence limit on the arithmetic mean concentrations of chemicals in fish and crab tissue, 
• No loss of chemicals from the fish or crab tissue due to cooking or consumption practices (i.e., the upper-bound assumption that fat and cooking juices 

are always consumed), 
• All of the fish/crab consumed comes from the LPRSA, 
• 90th percentile exposure duration, 
• Mean body weight, 
• Upper bound cancer slope factors. 

 
The combination of these assumptions has produced estimates of potential risk that are likely to be well above the risk experienced by the average member of 
the potentially exposed populations. As stated in the Cancer Guidelines and other guidance documents, within a population a portion will be at the high end of 
the distribution while risks to the average individual represented by the 50th percentile will be lower. This risk assessment found that the risks to the average 
individual (i.e., CTE scenarios) still remained above the risk range and/or the goal of protection of an HI = 1. 
 



 

Attachment A 
Revised text for Section ES.3 Conclusions and 8.2 Conclusions  

 
The conclusions of the BHHRA are summarized below: 
 
Fish and Crab 
The predominant source of potential risk to human health is from consumption of LPRSA fish and crab. At 
RME exposure levels, which represent an upper bound ingestion rate by definition, the potential cancer risks 
and noncancer hazards to recreational anglers who are assumed to regularly consume their catch (i.e., eat 
approximately 56 LPRSA fish meals per year or approximately 30 meals per year of 6 crabs per meal) exceed 
the values used by USEPA for determining whether a site poses unacceptable risk. RME cancer risks are up to 
40 times higher than the NCP cancer risk range (up to 4 x 10-3 for fish ingestion and 1 x 10-3 for crab 
ingestion). RME noncancer hazards are up to 200 times higher than the goal of protection of an HI = 1 (total 
HIs up to 193 for fish ingestion and 50 for crab ingestion).   
 
At average (CTE) exposure levels (about six fish meals or four crab meals per year, accounting for cooking 
loss, and assuming fewer years of eating LPRSA fish/crab), the potential cancer risks to recreational anglers 
who consume LPRSA fish or crab are within the NCP risk range of 1 x 10-6 to 1 x 10-4. Potential CTE 
noncancer hazards are six to seven-fold lower than the RME hazards, but still exceed an HI of 1 (total HIs up 
to 15 for fish ingestion and 8 for crab ingestion). 
 
The dominant potential COCs for the fish and crab consumption scenarios are TCDD-TEQ and PCBs, with 
mercury and pesticides also contributing to cumulative RME and CTE risks/hazards. The percent contributions 
of key potential COCs (presented in Appendix J) are summarized below for the RME scenario, with ranges 
presented where there are differences by receptor and PCB toxicity approach. 
 
Fish consumption 

• Cancer risk – TCDD-TEQ contributes approximately 67% to 76% (maximum risk of 3 x 10-3), PCBs 
contribute approximately 20% to 30% (maximum risk of 7 x 10-4), and pesticides contribute less than 
5% to total potential cancer risk (maximum risk among pesticides of 7 x 10-5, for dieldrin). 

• Noncancer hazard – TCDD-TEQ contributes approximately 53% to 58% (maximum HQ of 102), PCBs 
contribute approximately 20% to 30% (maximum HQ of 85), and methyl mercury and pesticides each 
contribute about 1% (maximum HQ of 2 for methyl mercury) to total potential noncancer hazard. 
Potential health effects associated with the RME noncancer hazards exceeding an HI = 1 are: 
developmental and reproductive effects (TCDD-TEQ and dioxin-like PCBs); eye, nails and immune 
effects (PCBs); and neurological effects (methyl mercury). 

Crab consumption 
• Cancer risk – TCDD-TEQ contributes approximately 76% to 89% (maximum risk of 1 x 10-3), PCBs 

contribute approximately 7% to 20% (maximum risk of 3 x 10-4), and pesticides contribute less than 4% 
to total potential cancer risk (maximum risk among pesticides of 2 x 10-5, for dieldrin).  

• Noncancer hazard – TCDD-TEQ contributes approximately 70% to 80% (maximum HQ of 35), PCBs 
contribute approximately 17% to 26% (maximum HQ of 13), and methyl mercury and pesticides each 
contribute about 1% (maximum HQ of 0.6 for methyl mercury) to total potential noncancer hazard. 
Potential health effects associated with the RME noncancer hazards exceeding an HI = 1 are: 
developmental and reproductive effects (TCDD-TEQ and dioxin-like PCBs); eye, nails and immune 
effects (PCBs); and neurological effects (methyl mercury). 

 
For the LPRSA fish and crab risks/hazards, 2,3,7,8-TCDD contributes the majority of total TEQ risk/hazard 
(approximately 78% to 80%). Approximately 16% to 17% of total TEQ is attributable to PCB-TEQ, and 
approximately 3% to 5% is attributable to the other TCDD-TEQ congeners. There is a greater certainty in 
estimates of risk/hazard from 2,3,7,8-TCDD and its contribution to total risk/hazard than for the other dioxin-like 
compounds (USEPA 2010d, 2013e). 
 
The species and tissue types that comprise the fish/crab diet influence risk, as some species and tissue types 
exhibit greater tissue burdens of bioaccumulative chemicals than others.   LPRSA fillet data were collected and 
analyzed for the following species: American eel, channel catfish, common carp, bass (largemouth and 
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smallmouth), northern pike, white catfish, white perch, and white sucker. Risks estimated using the LPRSA 
fillet data for any combination of these species still exceed the NCP cancer risk range under the RME scenario 
and the noncancer goal of protection under both the RME and CTE scenarios. For example, an alternate 
mixed fish diet that excludes carp could pose potential risks/hazards that are approximately three-fold lower 
than a mixed diet that includes common carp, but still exceed the NCP cancer risk range and noncancer goal 
of protection. Similarly, a crab muscle-only diet (i.e., removing the hepatopancreas prior to cooking) could pose 
risks/hazards that are approximately five to six-fold lower than a diet of crab cooked whole and consumed with 
its cooking juices, but such a crab muscle-only diet would still exceed a noncancer HI of 1 for young children 
(HI=9). Not consuming the cooking juices or pan drippings could reduce risk from both fish and crab 
consumption.  
 
Sediment and Surface Water 
Potential RME cancer risks from direct contact exposures to accessible surface sediment and surface water in 
the LPRSA are significantly lower than fish and crab ingestion, and are within the NCP risk range. Recreational 
exposure to accessible surface sediment and surface water during boating, wading, fishing, or swimming in the 
LPRSA and worker exposures to accessible surface sediment do not pose unacceptable cancer risks or 
noncancer hazards under the RME or CTE scenarios, with the exception of surface sediment exposure in the 
RM 6-9 area.  An analysis of direct contact exposure to accessible surface sediment by 3-mile river segments 
indicates that only RM 6-9, and specifically the East Bank, poses potential RME and CTE noncancer hazards 
in excess of an HI of 1 (maximum HI of 5 for RME and 2 for CTE), due primarily to TCDD-TEQ, which 
contributes over 90% of noncancer hazards. The potential RME and CTE sediment contact cancer risks in all 
river segments are within the NCP risk range (maximum risk of 7 x 10-5 for the East Bank of RM 6-9). 
 
Background 
Background levels of several potential COCs pose fish and crab consumption risks that exceed the upper end 
of the NCP risk range of 1 x 10-6 to 1 x 10-4 for cancer and the goal of protection of an HI equal to 1 for 
noncancer.  

• Fish: The potential cancer risk from PCBs in background (UPR) fish is above the risk range (~3 x 10-4 
to 5 x 10-4) and at the upper end of the risk range for dieldrin (~8 x 10-5). The potential noncancer 
hazard from PCBs in background fish exceeds an HI of 1 (9 to 22), as does methyl mercury (HI of 3). 
The background risks/hazards for pesticides and methyl mercury in fish are about the same as LPRSA 
risks/hazards. Background PCB risks/hazards are about one third of corresponding LPRSA 
risks/hazards for consumption of the mixed fish diet. Background risks/hazards for TCDD-TEQ are only 
about 2% of the corresponding LPRSA risks/hazards for consumption of the mixed fish diet. 

• Crab: The potential background cancer risks and noncancer hazards from consuming Jamaica Bay 
crab (muscle and hepatopancreas) are approximately 30% to 70% of corresponding LPRSA 
risks/hazards for PCBs, methyl mercury, heptachlor epoxide, and dieldrin, and approximately 8% of 
LPRSA risks/hazards for TCDD-TEQ. 

Thus, upstream and regional levels of several potential COCs, including PCBs, pesticides, and mercury, are 
elevated and may contribute to levels observed in the LPRSA and to risks estimated for LPRSA receptors. The 
distinguishing potential COC for the LPRSA when compared to other regional waterbodies is TCDD-TEQ.  
 
As with all risk assessments, assumptions have been made about variables and processes that are not fully 
known, such as human behavior, chemical toxicity, or environmental concentrations. While the use of 
assumptions leads to uncertainty, it is important to note that the assumptions and approaches used in this 
BHHRA are health protective.  
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Attachment B 
Revised text for Section 7.2.3.2 Oral Bioavailability 

 
7.2.3.2 Oral Bioavailability 
 
As noted above, 100% oral bioavailability of chemicals in aged sediment is unlikely and the use of this 
assumption has likely resulted in an overestimation of potential risks from incidental ingestion of LPRSA 
sediments; although this pathway did not pose a risk above the risk range or the goal of protection of an HI = 1. 
COPCs where the default bioavailability assumption may be overestimated include TCDD-TEQ, PCBs, PAHs, 
and arsenic, as summarized below. EPA has only developed an oral bioavailability factor for use at Superfund 
sites for arsenic.  This bioavailability factor was used in the calculations of risks and hazards. 
 
TCDD-TEQ  
EPA’s 2015 guidance on relative bioavailability of TCDD-TEQ identified nine studies that collected data on soil 
RBA based on bioassays conducted in guinea pigs (McConnell et al., 1984; Umbreit et al., 1986; Wendling et 
al., 1989), rabbits (Bonaccorsi et al., 1984); rats (Budinsky et al., 2008; Finley et al., 2009; Lucier et al., 1986; 
Shu et al., 1988) or swine (Budinsky et al., 2008; Wittsiepe et al., 2007). These studies used various 
experimental designs for dosing animals, metrics for estimating bioavailability, and data reduction methods for 
calculating soil RBA. The 2015 document indicated that the extent to which variations in experimental design 
affects RBA estimates has not been rigorously evaluated. Only one study compared RBA estimates for the 
same test materials in more than one assay; the outcome was dissimilar estimates of RBA for 2 soils based on 
a single dose rat bioassay and a multiple dose swine assay (Budinsky et al., 2008).   
 
The 2015, EPA document titled “Soil Dioxin Relative Bioavailability Assay Evaluation Framework” 
methods for estimating RBA of PCDD/F in soil and concluded these methods are in the early development 
phase”.  The report indicates the methodology for assaying PCDD/F RBA in soils is evolving, greater 
experience with various experimental designs is likely to prompt modifications to the requirements identified in 
the report.  The USEPA did not recommend a default oral absorption factor for TCDD-TEQ so that a RBA 
factor could not be used in this assessment. 
 
PCBs and PAHs  
Over the years, there have been a number of studies regarding the bioavailability of PCBs and PAHs in soils 
developed by various researchers.  Research is on-going and currently EPA does not have a recommended 
value for bioavailability in soils for these compounds.   
 
Arsenic (inorganic) 
The arsenic dose-response values are based on drinking water studies, and in the absence of site specific 
data, it has typically been assumed that absorption of arsenic from soil or sediment is the same as absorption 
from drinking water. However, recent in-vivo bioavailability studies show that this is not the case for arsenic, 
and that the bioavailability of arsenic in soil is less than the bioavailability of arsenic dissolved in drinking water 
(USEPA 2012c). Therefore, the assumption of 100% RBA will result in an overestimate of risk via the oral 
pathway. USEPA derived an RBA of 60% for soils based on a review of over 100 arsenic RBA estimates 
(USEPA 2012c), and this RBA was used in the BHHRA. 
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Attachment C 

Revised text for Section 7.3 Toxicity Assessment 
 
The purpose of the toxicity assessment is to identify the types of adverse health effects a chemical may 
potentially cause and to define the relationship between the dose of a chemical and the likelihood or magnitude 
of an adverse effect (response). USEPA has published guidelines on the development of toxicity values for use 
in risk assessments, including the application of uncertainty factors for derivation of non-cancer toxicity values 
e.g., reference doses and reference concentrations and models for estimating cancer slope factors (CSFs for 
oral and Inhalation Unit Risks for inhalation exposures) (USEPA 2002f,  2005b,  2012f)  
[http://www.epa.gov/risk/risk-assessment-guidelines]. Risk assessment methodologies typically divide potential 
health effects of concern into two general categories: effects with a threshold (noncarcinogenic) and potential 
carcinogens.  The Cancer Guidelines (USEPA 2005b) highlight the “difficulty of empirically distinguishing a true 
threshold from a dose-response that is non-linear at low doses” commonly referred to as a threshold for 
carcinogens. Toxicity assessments for both of these types of effects share many of the same sources of 
uncertainty. EPA uses upper bound estimates that are generally considered to be a health-protective approach 
for covering the risk to susceptible individuals, although the calculation of upper bounds is not based on 
susceptibility data. Similarly, exposure during some lifestages can contribute more or less to the total lifetime 
risk than do similar exposures at other times. The dose-response assessment characterizes, to the extent 
possible, the extent of these variations (USEPA 2005). 
 
Humans are typically exposed to chemicals in the environment at levels much lower than those tested in 
animals. For certain chemicals, these low doses may be detoxified or rendered inactive by the myriad of 
protective mechanisms that are present in humans (Ames et al. 1987) and which may not function at the high 
dose levels used in animal experiments. Moreover, as noted by USEPA (1993d) “in the case of systemic 
toxicity, however, organic homeostatic, compensating, and adaptive mechanisms exist that must be overcome 
before a toxic endpoint is manifested.” Therefore, some limitations exist in using the results of these animal 
studies to accurately predict a dose-response relationship in humans (USEPA 1989b). The Cancer Guidelines 
(USEPA 2005b) discuss various whole-animal test systems currently used or being developed for evaluating 
potential carcinogenicity to humans. Cancer studies involving chronic exposure for most of the lifespan of an 
animal are generally accepted for evaluation of tumor effects (Tomatis et al., 1989; Rall, 1991; Allen et al., 
1988; Ames and Gold, 1990). Other studies that use other designs are useful for observing formation of 
preneoplastic lesions or tumors or investigating specific modes of action. Their applicability is determined on a 
case-by-case basis based on effects observed in animal models for humans. This information is used in a 
variety of ways, from determining the role of metabolism in toxicity, to assessing whether homologous activity 
would be expected across species; to determining whether or not a threshold is likely to exist for the response. 
This information is weighed by EPA in the development of toxicity values in light of the known heterogeneity of 
the human population versus the relatively inbred status of laboratory animals used in toxicity testing studies 
and housed under carefully controlled environmental conditions (USEPA 2005b). 
 
Despite these uncertainties, and with the goal of being protective of human health, USEPA assumes that the 
results of animal toxicity studies are predictive of potential toxicity in humans. Moreover, based on the 
assumption that humans are more sensitive to chemicals than laboratory animals, USEPA incorporates health 
protective assumptions and UFs when deriving numerical toxicity values from laboratory studies, as discussed 
below. However, USEPA explicitly recognizes these extrapolations from high doses to low doses and from 
animal studies to predict responses in humans as uncertainties in the risk assessment process (USEPA 
1989b). 
 
In some cases, data from human exposure to chemicals are used to develop dose-response values. However, 
these data also have uncertainties because often it is not possible to determine from human exposure studies 
whether one or more chemicals are responsible for the observed effects, and in general it is even more difficult 
to determine precise exposure levels (USEPA 1989b). Consistent with the 2005 Cancer Guidelines (USEPA, 
2005b) conclusions regarding the strength of the evidence for positive or negative associations observed from 
human epidemiological evidence, as well as evidence supporting judgments of causality, are described as part 
of the assessment. In assessing the human data within the overall weight of evidence approach, determining 
the strength of the epidemiologic evidence clearly identifies the degree to which the observed associations 
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may be explained by other factors, including bias or confounding.  Moreover, where effects are observed in 
humans, they generally occur at high exposure levels (often in industrial settings), and it is difficult to predict 
potential human responses at the much lower dose levels that occur in environmental exposure scenarios 
(USEPA 1989b). The Cancer Guidelines describe extrapolation approaches that consider the understanding of 
the chemical’s mode of action at each tumor site, and the extent of inter-individual variation with greater 
variation spreading the response over a wider range of doses. 
 
7.3.1 Evaluation of Noncarcinogenic Dose-Response 
For many chemicals, animal studies provide the only reliable information on which to base an estimate of 
adverse human health effects. Of the 49 COPCs evaluated quantitatively in the BHHRA, 42 have oral 
reference doses, of which 29 are based on animal studies and 13 are based on human studies. One of the 
major default assumptions in EPA’s risk assessment guidelines (USEPA 2002) is that animal data are relevant 
for humans (e.g., USEPA, 1991, 1996, 1998c, 2002). Such defaults are used in the absence of experimental 
data that can provide direct information on the relevance of animal data. Several types of information are 
considered when determining the importance of effects observed in animal models for humans. As described 
above, extrapolation from animals to humans introduces uncertainty into the risk characterization; where 
human studies are available, uncertainty is reduced. The chemical-specific toxicity information is weighed in 
light of the known heterogeneity of the human population versus the relatively inbred status of laboratory 
animals used in toxicity testing studies and housed under carefully controlled environmental conditions to 
develop appropriate toxicity values.  If a chemical's fate and the mechanisms by which it causes adverse 
effects are known in both animals and humans, uncertainty is reduced. When the fate and mechanism for the 
chemical are unknown, uncertainty increases. 
 
The procedures used to extrapolate from animals to humans involve health protective assumptions and 
incorporate Uncertainty Factors (UFs) such that overestimation of effects in humans is more likely than 
underestimation.  When data are available from several species, the lowest dose that elicits effects in the most 
sensitive species is used for the calculation of the RfD. To this dose are applied UFs, generally ranging from 1 
to 10 each to account for intraspecies variability, interspecies variability, study duration, and/or extrapolation of 
a low effect level to a no effect level. The combined UFs for the COPCs evaluated in this risk assessment 
range from 1 (manganese, diet) to 3000 (cobalt, thallium, fluoranthene (surrogate for C2-benzanthracenes), 
and naphthalene). For the PPRTV appendix screening RfD for C9-C18 hydrocarbons, the combined UF is 
10,000. As previously noted in Section 5.2, the PPRTV appendix RfD for C9-C18 hydrocarbons is associated 
with greater uncertainty and intended for screening purposes only. USEPA (2002f) recommends limiting the 
total combined UF for a chemical to 3000. 
 
Nevertheless, because the fate of a chemical can differ in animals and humans, it is possible that animal 
experiments will not reveal an adverse effect that would manifest itself in humans. This can result in an 
underestimation of the effects in humans. The opposite may also be true: effects observed in animals may not 
be observed in humans, resulting in a potential overestimation of adverse human health effects. 
 
7.3.2 Evaluation of Carcinogenic Dose-Response  
 
Uncertainties exist in estimating dose-response relationships for potential carcinogens. These are due to 
experimental and epidemiologic variability, as well as uncertainty in extrapolating both from animals to humans 
and from high to low doses. Three major issues affect the toxicity assessments used to estimate potential 
excess lifetime cancer risks: (1) the selection of a study (i.e., data set, animal species, matrix the chemical is 
administered in) upon which to base the calculations, (2) the conversion of the animal dose used to an 
equivalent human dose, and (3) the mathematical model used to extrapolate from experimental observations at 
high doses to the lower doses potentially encountered in the environment. Of the 49 COPCs evaluated 
quantitatively in the BHHRA, 30 are classified by USEPA as potentially carcinogenic to some degree via the 
oral route of exposure. The IRIS Agenda indicates that the program has deferred completion of the dioxin 
cancer assessment at this time.  
 
 
7.3.2.1 Study Selection  
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USEPA’s process for selecting the studies for use in developing CSFs involves internal and external peer 
review, as well as public comment and review. As part of scoping, the review process for chemical 
assessment, a public meeting is held to obtain input from the scientific community and the general public. 
Study selection involves the identification of a data set (experimental species and specific study) that provides 
sufficient, well-documented dose-response information to enable the derivation of a valid CSF. Human 
epidemiological data are preferable to animal data, although adequate human data sets are more limited. 
Therefore, it is often necessary to develop dose-response information from a laboratory species, ideally one 
that biologically resembles humans (e.g., with respect to metabolism, physiology, and toxicokinetics), and 
where the route of administration is similar to the expected mode of human exposure (e.g., inhalation and 
ingestion).  
 
The dose-response assessment for a chemical is based on the mode(s) of action for each tumor type. 
Because a chemical may induce multiple tumor types, the dose-response assessment includes an analysis of 
all tumor types, followed by an overall synthesis of information that includes a characterization of the risk 
estimates across tumor types, the strength of the mode of action information of each tumor type, and the 
anticipated relevance of each tumor type to humans, including susceptible populations and lifestages (e.g., 
early childhood). 
 
The current study selection criteria are designed to be health protective as described above.  Health protective 
means that estimates, while uncertain, are more likely to overstate than understate hazard and/or risk.   The 
oral CSF for only three COPCs (inorganic arsenic, benzene, and trichloroethene) are based on human 
epidemiological studies. None of these chemicals contribute significantly to cumulative site risk. The oral 
cancer slope factors for all of the other COPCs evaluated in the BHHRA are based on animal studies.  Most of 
these COPCs are classified as “B2” which is defined as probably carcinogenic to humans based on evidence 
in animals, but with little or no human data, under the 1986 cancer classification approach (USEPA 1986). One 
COPC (heptachlor epoxide) is classified under the newer (2005a) scheme as “Likely to be Carcinogenic to 
Humans” for the oral route.  
 
USEPA’s IRIS database does not currently provide a cancer classification for TCDD, and indicates that “the 
IRIS Agenda has deferred completion of the dioxin cancer assessment at this time.”  Due to the lack of a final 
peer reviewed and consensus-based CSF for TCDD, a Tier 3 value was used, as discussed in Section 5.5.4. 
The CSF of 150,000 per mg/kg-day (USEPA 1996, 1997b) was directed for use in the BHHRA by USEPA 
Region 2 based on USEPA 1996.  The uncertainty associated with the selected Tier 3 CSF for TCDD, 
including a summary of other published CSFs, is discussed in Section 7.3.6.1. 
 
PCBs have been demonstrated to produce tumors in animals, and the tiers of CSFs for PCBs listed in IRIS are 
based on a rat diet study (USEPA 1996, 2015a). Several studies have interpreted human epidemiological data 
for workers as negative (Shields 2006, Golden et al. 2003, Golden and Kimbrough 2009). A recent review of 
non-occupational case-control epidemiological studies linked PCBs with non-Hodgkin Lymphoma in humans 
(Kramer et al. 2012). IRIS identifies human carcinogenicity data for PCBs to be “inadequate but suggestive”; 
however, USEPA has determined the weight of evidence to be sufficient to classify PCBs as a probable human 
carcinogen (B2) (USEPA 2015a). The International Agency for Research on Cancer (IARC) recently concluded 
there is sufficient human evidence and classified PCBs as Group 1 (carcinogenic to humans) (IARC 2015). 
 
Further details on the data available on the potentially carcinogenic COPCs evaluated in the BHHRA may be 
found in the IRIS chemical files, PPRTV files and other documents supporting the development of the CSFs 
used in this assessment. Depending on the database of information available on each chemical, potential 
cancer risks may be over- or underestimated, although the intent of the development process, as described 
above, is that the resulting CSF represents the upper bound on the average risk in a population (USEPA 
2005b). 
 
 
 
7.3.2.2 Interspecies Dose Conversion  
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The USEPA derivation of human equivalent doses by conversion of doses administered to experimental 
animals requires the assumption that humans and animals are equally sensitive to the toxic effects of a 
substance, if the same dose per unit body surface area is absorbed by each species, and the mechanism of 
toxicity is the same. The interspecies evaluation includes evaluation of biological markers of effects in 
biological systems or samples; identifies doses at which elements of the carcinogenic process are operating; 
aids in interspecies extrapolations when data are available from both experimental animal and human cells; 
and under certain circumstances, provides insights into the possible shape of the dose-response curve below 
levels where tumor incidences are observed (USEPA 2005b).  The Cancer Guidelines (USEPA 2005b) states 
that interspecies dose conversions that result in slope factors generally represent an upper bound on the 
average risk in a population or the risk for a randomly selected individual but not the risk for a highly 
susceptible individual or group. Some individuals face a higher risk and some face a lower risk. The use of 
upper bounds generally is considered to be a health-protective approach for covering the risk to susceptible 
individuals, although the calculation of upper bounds is not based on susceptibility data.  
 
Further assumptions for dose conversions involve standardized scaling factors to account for differences 
between humans and experimental animals with respect to life span, body size, breathing rates, and other 
physiological parameters. In addition, evaluation of risks associated with one route of administration (e.g., 
inhalation) when tests in animals involve a different route (e.g., ingestion) requires additional assumptions with 
corresponding additional uncertainties. Although USEPA has formally changed its default position for scaling 
animal data to humans from a per surface area basis to a per body weight basis (USEPA 1992d, 2005b), 
changes to existing CSF will be made when the USEPA updates toxicity values through the IRIS process.  It is 
noted that USEPA’s 1996 cancer assessment for PCBs included a body weight to the ¾ power extrapolation 
(USEPA 1996). 
 
7.3.2.3 High-to-Low Dose Extrapolation  
 
The concentration of chemicals to which humans are potentially exposed in the environment is usually lower 
than the levels used in the studies from which dose-response relationships are developed. Estimating potential 
health effects, therefore, requires the use of models that allow extrapolation of health effects from high 
experimental doses in animals to low environmental doses. Thus, the use of a model for dose extrapolation 
introduces uncertainty in the dose-response estimate.  These models are generally statistical in character and 
are health protective meaning that estimates, while uncertain, are more likely to overstate than understate 
hazard and/or risk. The NRC (1994) reaffirmed the use of default options as “a reasonable way to cope with 
uncertainty about the choice of appropriate models or theory” (p. 104). 
 
Many of the USEPA CSFs listed in IRIS are derived using the upper 95% confidence limit of the slope 
predicted by models such as the Linearized Multi-stage (LMS) used to extrapolate to low dose risk from high 
dose experimental data.  USEPA’s 2005 Cancer Guidelines lays out an approach for evaluating data and 
models that are used to extrapolate from high dose to low dose.   The Cancer Guidelines states “that the 
upper-bound estimate generated by the LMS model leads to a plausible upper limit to the risk that is consistent 
with some of the proposed mechanisms of carcinogenesis”.  The true risk, however, is unknown and may be 
as low as zero. The LMS model assumes linearity between the lowest dose that produced an effect and zero 
dose. According to USEPA (1989b), “Because the slope factor is often an upper 95th percentile confidence 
limit of the probability of response based on experimental animal data used in the multistage model, the 
carcinogenic risk estimate will generally be an upper-bound estimate. This means that USEPA is reasonably 
confident that the "true risk" will not exceed the risk estimate derived through use of this model and is likely to 
be less than that predicted.” Consequently, the assumption that there is some probability of harm to human 
health at any level of exposure is very conservative and is expected to result in overestimates of risk, 
especially when coupled with the use of an upper bound estimate of cancer potency. 
 
USEPA’s current carcinogen risk assessment guidelines (USEPA 2005b) emphasizes mode of action data, 
and recognizes that some carcinogens may act in a nonlinear fashion. Therefore, it is recognized that some 
carcinogens may have a nonlinear dose below which effects would not be seen. For example, a nonlinear dose 
for carcinogenic activity has been demonstrated for chloroform and was used as the basis for USEPA’s 
development of dose-response values for chloroform (USEPA 2015a).  However, chloroform was not a COC at 
the LPRSA. 
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USEPA’s IRIS program utilizes a systematic literature review in the development of individual chemical files 
(USEPA 2015a). The approach is outlined on the IRIS webpage including the IRIS Agenda for chemicals being 
reassessed, process for developing an IRIS assessment include systematic review, peer-review procedures, 
and issuance of the final document.  The IRIS Webpage www.epa.gov/iris provides details on the IRIS 
process.  For example, USEPA is updating the chemical assessment for inorganic arsenic using these 
procedures and will consider comments based on the 2011 Science Advisory Board (SAB) recommendations 
[available at: 
http://yosemite.epa.gov/sab/sabproduct.nsf/fedrgstr_activities/9FCEE4E20ABD6EB48525784600791 
AC2/$File/EPA-SAB-11-003-unsigned.pdf].    
 
Much of the knowledge about the health effects of TCDD and other DLCs in humans comes from studies of 
relatively highly exposed populations in the workplace, from explosions such as that in Seveso, Italy, and from 
U.S. military exposed by spraying Agent Orange during the  Vietnam War. The potential adverse effects of 
TCDD and DLCs from long-term, low-level exposures to the general public are areas of ongoing investigation. 
To complicate matters, experimental data from animal bioassays similarly reflect effects associated with much 
higher exposure to TCDD and related compounds than would be expected in the general environment. 
Estimating risks from the doses employed in the studies to typical human exposure levels requires making 
assumptions about the point at which adverse effects are considered to occur (point of departure), methods for 
modeling the effects at doses below this point (linear vs. nonlinear extrapolation), the relationship of the doses 
in animals to the concentrations in humans (scaling vs. physiologically based pharmacokinetic modeling), and 
the relationship of the observed effects to mixtures of these compounds in the environment, among others. The 
IRIS Agenda indicates that the program has deferred completion of the dioxin cancer assessment at this time.  
 
7.3.3 Uncertainty in TEF Approach  
 
Application of the TEF approach to the human health risk assessment of dioxin-like congeners (DLCs) carries 
with it a number of uncertainties. These have been discussed in the literature and guidance (Haws et al. 2006, 
NAS 2006, USEPA 2003c, 2010d, van den Berg et al. 1998, 2006), and are summarized in USEPA (2010d), 
which recommends the 2005 WHO consensus TEFs, but does not address specific risk assessment 
applications of TEFs. To be considered a DLC, a chemical must: 
 

• Show a structural relationship to the PCDDs and PCDFs, 
• Bind to the Ah receptor (AhR),  
• Elicit AhR-mediated biochemical and toxic responses, and 
• Be persistent and accumulate in the food chain (Van den Berg et al. 2006). 

 
Expert judgment and a consensus process of scientific expert panels to develop the WHO 2005 TEFs (van den 
Berg et al. 2006), including evaluation of information from the Haws et al. (2006) database of laboratory studies 
in which the relative potency of a test compound was compared to a reference compound, usually 2,3,7,8-
TCDD. As described in USEPA 2010, after evaluating the empirical data on TCDD and some DLCs, WHO 
reconfirmed that the combined effects of these compounds generally are consistent with dose additivity, a key 
underlying assumption of the TEF methodology (van den Berg et al., 2006).  The hierarchy for the TEF 
derivation preferred the use of in vivo studies (studies done in animals), but included in vitro studies (studies 
done on enzymes, cells, tissues or body fluids, but outside the whole animal) if in vivo data were not available. 
However, the in vivo studies in the database were generally short-term studies of noncancer endpoints, the 
assumption being that the relative potency measured for a test compound and the reference compound for a 
short-term noncancer endpoint would also be the same relative potency that would be observed for a two-year 
cancer bioassay. This was also the basic assumption for the in vitro results, i.e., that the comparative potency 
measured in the in vitro study is also predictive of potency of tumor induction. Other toxicological data 
considered for these comparisons of toxic potency included structure-activity relationships and are based on 
the following classes of measure: biochemical changes, toxicity, and carcinogenicity.  Uncertainty is introduced 
each time the assumption of similar mechanism is employed, specifically in the assumptions that: 
 

• 2,3,7,8-TCDD induces tumors in laboratory animals and, therefore, will also do the same in humans. 

http://www.epa.gov/iris
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• A compound that can elicit a similar toxicological response in laboratory animals as 2,3,7,8-TCDD 
based on the measurement of a single toxicological endpoint will also act by the same mechanism of 
action as 2,3,7,8-TCDD and will also induce tumors in animals and, therefore, humans. 

• A compound that can elicit a similar toxicological response in an in vitro assay as 2,3,7,8-TCDD will act 
by the same mechanism of action as 2,3,7,8-TCDD in vivo and will also induce tumors in animals and, 
therefore, humans. 
 

A number of uncertainties regarding the TEF approach are presented in USEPA (2010d).  In summary, while 
point estimate TEFs have been identified and were used to estimate risk for DLCs, they are known to be 
variable and uncertain (Van den Berg et al. 2006, USEPA 2010d). 
 
The uncertainty in TEQ estimates and in the TEF methodology accounts for only some of the overall 
uncertainty in a risk assessment of DLCs. There is also uncertainty associated with assessing exposures to 
environmental mixtures of TCDD and DLCs and with quantitatively linking health effects to the TCDD and DLC 
exposures (USEPA 2010d). As noted in Section 5.5.2, USEPA (2013e) recommends that risk assessors 
identify the fraction of the total TEQ attributable to 2,3,7,8-TCDD (for which uncertainty is “relatively low”) and 
the fraction attributable to DLCs (for which uncertainty is “somewhat higher”). The following table presents the 
DLC cancer risks for the RME adult/child angler consuming the RME mixed fish diet and a crab muscle and 
hepatopancreas diet, and the fraction attributable to each of three principal TEQ components. 
 
Add-in Table 
 
As shown above, the majority (78% to 80%) of the Total TEQ risk from fish/crab consumption is attributable to 
2,3,7,8-TCDD, for which uncertainty is relatively low. A small fraction (3 to 5%) of the Total TEQ risk is 
attributable to other PCDD and PCDF congeners. The remainder (16% to 17%) of the Total TEQ risk is 
attributable to PCB-TEQ, for which USEPA states that uncertainty is somewhat higher. 
 
The following table presents the DLC noncancer hazards for the RME young child angler consuming the RME 
mixed fish diet and a crab muscle and hepatopancreas diet. As shown below, the majority (78% to 80%) of the 
Total TEQ hazard from fish/crab consumption is attributable to 2,3,7,8-TCDD, a small fraction (3 to 5%) is 
attributable to other PCDD and PCDF congeners, and the remainder (16% to 17%) is attributable to PCB-TEQ. 
 
Add-in Table 
 
The application of TEFs to the evaluation of PCB risk/hazard is an area of uncertainty. The TEFs for PCB 
DLCs have been developed based on a database of laboratory studies in which the relative potency of a test 
compound was compared to a reference compound, usually 2,3,7,8-TCDD. However, there is uncertainty in 
the assumption that a subset of PCB congeners exerts toxicity in a manner similar to that of 2,3,7,8-TCDD. As 
described in USEPA 2010, “In its review, NAS supported the use of the TEF approach (NAS, 2006, p. 8), 
stating that even with the inherent uncertainties, the committee concludes that the TEF methodology provides 
a reasonable, scientifically justifiable, and widely accepted method to estimate the relative potency of DLCs.”‖ 
 
The application of the current dioxin TEF scheme introduces uncertainty into risk assessment of PCBs. PCBs 
that are approximate stereoisomers of dioxin/furan Ah receptor agonists bind the receptor much more weakly 
than strong Ah receptor agonists such as dioxins and furans. Even with the most favorable chlorination pattern, 
the affinity of PCBs for the Ah receptor is not nearly that of potent dioxin/furans. Only a handful of Ah receptor 
agonists have been tested for human Ah receptor affinity even though marked species differences have been 
demonstrated.  
 
In addition to the specific TEF derivation and applicability considerations, it must be noted that the PCB 
mixtures upon which the PCB high risk and persistence CSF is based may have included dioxin-like PCBs 
indicating “lot-to-lot differences highlight the importance of characterizing and reporting mixture composition 
(Cogliano, 1998). Conducting separate TEF-based risk calculations was performed consistent with guidance 
(USEPA 1996).  The uncertainty associated with applying DLC TEFs to PCBs was addressed in part by 
evaluating PCB cancer risk two ways in the BHHRA: 1) as total PCBs using the CSFs for PCB mixtures, and 2) 
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as the sum of PCB-TEQ using the DLC TEFs and non-DLCs using the CSFs for PCB mixtures. The following 
tables present the RME mixed fish diet and crab muscle and hepatopancreas consumption risks/hazards for 
the two approaches, including the percent increase in risk/hazard from using the TEQ/non-DLC approach. The 
risk/hazard posed by TCDD-TEQ is included for informational Purposes. 
 
Include Table 
 
As shown above, the approach of summing PCB-TEQ and PCBs (non-DLC) results in a 72% increase in fish 
consumption cancer risk and a 23% increase in noncancer hazard relative to the risk/hazard posed by 
evaluating total PCBs alone. These findings suggest there is enrichment of dioxin-like congeners in the fish 
tissue. 
 
Include Table 
 
As shown above, the approach of summing PCB-TEQ and PCBs (non-DLC) results in a more than three-fold 
increase in crab consumption cancer risk and a 75% increase in noncancer hazard relative to the risk/hazard 
posed by evaluating total PCBs alone. The findings suggest there is enrichment of dioxin-like congeners in the 
LPRSA biota, especially in crab muscle and hepatopancreas tissue (although this has a marginal impact on 
cumulative site risks/hazards). 
 
As previously noted in Section 5.5.2, the approach of summing PCB-TEQ and non-DLCs has the potential to 
overestimate PCB risk/hazard, while the approach of evaluating total PCBs using the IRIS CSFs and Aroclor 
1254 RfD may underestimate risk/hazard. It is important to note that the PCB Aroclor mixtures upon which the 
PCB high risk and persistence CSF is based included dioxin-like PCBs (Cogliano 1998; Mayes et al. 1998). 
Therefore, the study results represent the summed toxicities of all of the congeners in each mixture, including 
dioxin-like and non-dioxin-like activities. The high risk and persistent CSFs of 1 and 2 (mg/kg-day)–1 listed on 
IRIS should therefore be protective of exposures to the amount of TEQ from the 12 “dioxin-like” congeners 
present in the Aroclor 1254 bioassay test material. The amount of TEQ in the Aroclor 1254 cancer bioassay 
mixture has been reported to be 46 to 48 mg-TEQ/kg-PCBs (Brown et al., 1996 as cited in Cogliano 1998, 
Mayes et al. 1998). The TEQ amount reported in the 1998 study was calculated using earlier TEFs (i.e., 
Ahlborg et al. 1994). Using current WHO 2005 TEFs, the TEQ amount in the Aroclor 1254 bioassay material 
has been reported to be approximately 21 mg-TEQ/kg-PCBs (Brown et al. 2007).  The Tables above, however,  
indicate that individually the cancer risks of non-dioxin-like PCBs and DLC PCB still represent a cancer risk 
above the risk range and a non-cancer HI greater than the goal of protection of an HI = 1. 
 
As shown in the figure below, TEQ levels in the LPRSA RME mixed fish diet species are all below this range, 
suggesting the PCB CSF is adequately protective for evaluating potential cancer risks of PCBs in LPRSA fish, 
and an additive analysis of PCB-TEQ risks overstates PCB cancer risks. The levels in LPRSA crab muscle and 
hepatopancreas slightly exceed the TEQ level adjusted for 2005 WHO TEFs, suggesting that consideration of 
potential TEQ risk may be warranted for crab. 
 
Include figure 
 
However, as previously noted, there remains the issue of potential overestimation of cancer risk and 
noncancer hazard from summing PCB-TEQ and non-DLCs without adjusting for the lower toxicity of the non-
DLC fraction, as well as the aforementioned uncertainties associated with the TEFs for PCBs. Subtraction of 
the mass of dioxin-like congeners from the mass of total PCBs does not resolve double-counting of toxicity, as 
the CSF and RfD used to evaluate the non-dioxin-like fraction are based on all congeners in the Aroclor 
mixture. This includes the dioxin-like congeners, which contribute significantly to the cancer and non-cancer 
toxicities of the mixture. Thus, the use of unadjusted total PCB toxicity values (e.g., upper-bound PCB CSF of 
2 mg/kg-day-1 or Aroclor 1254 RfD of 2E-05 mg/kg-day) to evaluate the non-dioxin-like PCBs overestimates 
the risk/hazard of this fraction, although the degree of overestimation is uncertain. However, the Tables above 
indicate that individually the cancer risks of non-dioxin-like PCBs and DLC PCB still represent a cancer risk 
above the risk range and a non-cancer HI greater than the goal of protection of an HI = 1. 
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Attachment D 
Revised Text for Section 7.4.2 Combination of Several Upper-Bound Assumptions 

 
Generally, the goal of a risk assessment is to estimate risk to the RME individual. As previously discussed in 
Section 4, this should be accomplished by combining a mix of average and upper-bound exposures (USEPA 
1989b, 1992b). The result of combining multiple upper-bound assumptions is that the final estimate of potential 
exposure and risk is health protective, and the majority of people will have a lower level of potential risk.  
 
The risk assessment approach used here employed a combination of upper bound and average assumptions 
consistent with guidance (USEPA 1989, 1990, 2014). Consequently, the resulting risk estimates are expected 
to be on the high end of the range of risks but within the range of plausible outcomes. For evaluation of 
potential exposure via consumption of LPRSA fish and crab, the following assumptions were used for the RME 
scenario: 
 

• 90th percentile fish and crab consumption rate, 
• 95 percent upper confidence limit on the arithmetic mean concentrations of chemicals in fish and crab 

tissue, 
• No loss of chemicals from the fish or crab tissue due to cooking or consumption practices (i.e., the 

upper-bound assumption that fat and cooking juices are always consumed), 
• All of the fish/crab consumed comes from the LPRSA, 
• 90th percentile exposure duration, 
• Mean body weight, 
• Upper bound cancer slope factors. 

 
The combination of these assumptions has produced estimates of potential risk that are likely to be well above 
the risk experienced by the average member of the potentially exposed populations. As stated in the Cancer 
Guidelines and other guidance documents, within a population a portion will be at the high end of the 
distribution while risks to the average individual represented by the 50th percentile will be lower. This risk 
assessment found that the risks to the average individual (i.e., CTE scenarios) still remained above the risk 
range and/or the goal of protection of an HI = 1. 
 
 



From: Robert Law [mailto:rlaw@demaximis.com] 
Sent: Monday, September 26, 2016 1:12 PM
To: Jennifer LaPoma
Cc: Ruffle, Betsy; Willard Potter; William Hyatt
Subject: Revised Draft 17-mi BHHRA - Responses to Comments

Jennifer:

Attached are the CPG's responses to the Region's August 25, 2016 comments on the December
2015 revised draft 17-mi BHHRA.  The CPG has provided its responses within the 30-day period as
required by the Region.

Please contact us with any questions or comments.

Thank you.

R/
Rob

Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com
Voice: 908-735-9315
Fax: 908-735-2132

mailto:betsy.ruffle@aecom.com
mailto:Kelly.Vosnakis@aecom.com
mailto:rlaw@demaximis.com



Attachment A

Revised text for Section ES.3 Conclusions and 8.2 Conclusions

CPG’s Proposed Revisions in Redline Strikeout 



The conclusions of the BHHRA are summarized below:



Fish and Crab

The predominant source of potential risk to human health is from consumption of LPRSA fish and crab. At RME exposure levels, which represent an upper bound ingestion rate by definition, the potential cancer risks and noncancer hazards to recreational anglers who are assumed to regularly consume their catch (i.e., eat approximately 56 LPRSA fish meals per year or approximately 30 meals per year of 6 crabs per meal) exceed the values used by USEPA for determining whether a site poses unacceptable risk. RME cancer risks are up to 40 times higher than the NCP cancer risk range (up to 4 x 10-3 for fish ingestion and 1 x 10-3 for crab ingestion). RME noncancer hazards are up to 200 times higher than the goal of protection of an HI = 1 (total HIs up to 193 for fish ingestion and 50 for crab ingestion).  	Comment by ruffleb: RME exposure levels represent more than just ingestion rate.



At average (CTE) exposure levels (about six fish meals or four crab meals per year, accounting for cooking loss, and assuming fewer years of eating LPRSA fish/crab), the potential cancer risks to recreational anglers who consume LPRSA fish or crab are within the NCP risk range of 1 x 10-6 to 1 x 10-4. Potential CTE noncancer hazards are six to seven-fold lower than the RME hazards, but still exceed an HI of 1 (total HIs up to 15 for fish ingestion and 8 for crab ingestion).



The dominant potential COCs for the fish and crab consumption scenarios are TCDD-TEQ and PCBs, with mercury and pesticides also contributing to cumulative RME and CTE risks/hazards. The percent contributions of key potential COCs (presented in Appendix J) are summarized below for the RME scenario, with ranges presented where there are differences by receptor and PCB toxicity approach.



Fish consumption

· Cancer risk – TCDD-TEQ contributes approximately 67% to 76% (maximum risk of 3 x 10-3), PCBs contribute approximately 20% to 30% (maximum risk of 7 x 10-4), and pesticides contribute less than 5% to total potential cancer risk (maximum risk among pesticides of 7 x 10-5, for dieldrin).

· Noncancer hazard – TCDD-TEQ contributes approximately 53% to 58% (maximum HQ of 102), PCBs contribute approximately 20% to 30% (maximum HQ of 85), and methyl mercury and pesticides each contribute about 1% (maximum HQ of 2 for methyl mercury) to total potential noncancer hazard. Potential health effects associated with the RME noncancer hazards exceeding an HI = 1 are: developmental and reproductive effects (TCDD-TEQ and dioxin-like PCBs); eye, nails and immune effects (PCBs); and neurological effects (methyl mercury).

Crab consumption

· Cancer risk – TCDD-TEQ contributes approximately 76% to 89% (maximum risk of 1 x 10-3), PCBs contribute approximately 7% to 20% (maximum risk of 3 x 10-4), and pesticides contribute less than 4% to total potential cancer risk (maximum risk among pesticides of 2 x 10-5, for dieldrin). 

· Noncancer hazard – TCDD-TEQ contributes approximately 70% to 80% (maximum HQ of 35), PCBs contribute approximately 17% to 26% (maximum HQ of 13), and methyl mercury and pesticides each contribute about 1% (maximum HQ of 0.6 for methyl mercury) to total potential noncancer hazard. Potential health effects associated with the RME noncancer hazards exceeding an HI = 1 are: developmental and reproductive effects (TCDD-TEQ and dioxin-like PCBs); eye, nails and immune effects (PCBs); and neurological effects (methyl mercury).



For the LPRSA fish and crab risks/hazards, 2,3,7,8-TCDD contributes the majority of total TEQ risk/hazard (approximately 78% to 80%). Approximately 16% to 17% of total TEQ is attributable to PCB-TEQ, and approximately 3% to 5% is attributable to the other TCDD-TEQ congeners. There is a greater certainty in estimates of risk/hazard from 2,3,7,8-TCDD and its contribution to total risk/hazard than for the other dioxin-like compounds (USEPA 2010d, 2013e).



The species and tissue types that comprise the fish/crab diet influence risk, as some species and tissue types exhibit greater tissue burdens of bioaccumulative chemicals than others.   LPRSA fillet data were collected and analyzed for the following species: American eel, channel catfish, common carp, bass (largemouth and smallmouth), northern pike, white catfish, white perch, and white sucker. Risks estimated using the LPRSA fillet data for any combination of these species still exceed the NCP cancer risk range under the RME scenario and the noncancer goal of protection under both the RME and CTE scenarios. For example, an alternate mixed fish diet that excludes carp could pose potential risks/hazards that are approximately three-fold lower than a mixed diet that includes common carp, but still exceed the NCP cancer risk range and noncancer goal of protection. Similarly, a crab muscle-only diet (i.e., removing the hepatopancreas prior to cooking) could pose risks/hazards that are approximately five to six-fold lower than a diet of crab cooked whole and consumed with its cooking juices, but such a crab muscle-only diet would still exceed a noncancer HI of 1 for young children (HI=9). Not consuming the cooking juices or pan drippings could reduce risk from both fish and crab consumption. 



Sediment and Surface Water

Potential RME cancer risks from direct contact exposures to accessible surface sediment and surface water in the LPRSA are significantly lower than fish and crab ingestion, and are within the NCP risk range. Recreational exposure to accessible surface sediment and surface water during boating, wading, fishing, or swimming in the LPRSA and worker exposures to accessible surface sediment do not pose unacceptable cancer risks or noncancer hazards under the RME or CTE scenarios, with the exception of surface sediment exposure in the RM 6-9 area.  An analysis of direct contact exposure to accessible surface sediment by 3-mile river segments indicates that only RM 6-9, and specifically the East Bank, poses potential RME and CTE noncancer hazards in excess of an HI of 1 (maximum HI of 5 for RME and 2 for CTE), due primarily to TCDD-TEQ, which contributes over 90% of noncancer hazards. The potential RME and CTE sediment contact cancer risks in all river segments are within the NCP risk range (maximum risk of 7 x 10-5 for the East Bank of RM 6-9).



Background

Background levels of several potential COCs pose fish and crab consumption risks that exceed the upper end of the NCP risk range of 1 x 10-6 to 1 x 10-4 for cancer and the goal of protection of an HI equal to 1 for noncancer. 

· Fish: The potential cancer risk from PCBs in background (UPR) fish is above the risk range (~3 x 10-4 to 5 x 10-4) and at the upper end of the risk range for dieldrin (~8 x 10-5). The potential noncancer hazard from PCBs in background fish exceeds an HI of 1 (9 to 22), as does methyl mercury (HI of 3). The background risks/hazards for pesticides and methyl mercury in fish are about the same as LPRSA risks/hazards. Background PCB risks/hazards are about one third of corresponding LPRSA risks/hazards for consumption of the mixed fish diet. Background risks/hazards for TCDD-TEQ are only about 2% of the corresponding LPRSA risks/hazards for consumption of the mixed fish diet.

· Crab: The potential background cancer risks and noncancer hazards from consuming Jamaica Bay crab (muscle and hepatopancreas) are approximately 30% to 70% of corresponding LPRSA risks/hazards for PCBs, methyl mercury, heptachlor epoxide, and dieldrin, and approximately 8% of LPRSA risks/hazards for TCDD-TEQ.



Background levels of benzo(a)pyrene in upstream surface sediment pose direct contact risks that are comparable to LPRSA risks.	Comment by ruffleb: The results of the background evaluation for PAHs in sediment are important and should also be noted in the ES and Conclusions.



Thus, upstream and regional levels of several potential COCs, including PCBs, pesticides, PAHs, and mercury, are elevated and may contribute to levels observed in the LPRSA and to risks estimated for LPRSA receptors. The distinguishing potential COC for the LPRSA when compared to other regional waterbodies is TCDD-TEQ. 



As with all risk assessments, assumptions have been made about variables and processes that are not fully known, such as human behavior, chemical toxicity, or environmental concentrations. While the use of assumptions leads to uncertainty, it is important to note that the assumptions and approaches used in this BHHRA are health protective, such that risks/hazards are more likely to be overestimated than underestimated (USEPA 1992e, 2005b). 	Comment by ruffleb: It is important to note that the baseline risk assessment approach results in estimates that are more likely to over- than under-estimate risks/hazards, and cite relevant EPA guidance (see below). 

USEPA. 1992e. Understanding Superfund Risk Assessment.9285.7-06FS. July.
USEPA. 2005b. Guidelines for carcinogen risk assessment. EPA/630/P-03/001F. 







Attachment B

Revised text for Section 7.2.3.2 Oral Bioavailability

CPG’s Proposed Revisions in Redline Strikeout



7.2.3.2 Oral Bioavailability



As noted above, 100% oral bioavailability of chemicals in aged sediment is unlikely and the use of this assumption has likely resulted in an overestimation of potential risks from incidental ingestion of LPRSA sediments; although this pathway did not pose a risk above the risk range.   or the goal of protection of an HI = 1. COPCs where the default bioavailability assumption may be overestimated include TCDD-TEQ, PCBs, PAHs, and arsenic, as summarized below.[footnoteRef:1] EPA has only developed an oral bioavailability factor for use at Superfund sites for arsenic.  This bioavailability factor was used in the calculations of risks and hazards. For direct contact with sediment in the RM 6-9 East Bank area, the noncancer goal of protection of HI of 1 was exceeded due to TCDD-TEQ (via ingestion exposure). The sediment direct contact pathway did not pose a cancer risk above the risk range (at or below 10-5). 	Comment by ruffleb: The sediment direct contact pathway posed a HI above 1 in RM 6-9 and RM 6-9 East Bank, due primarily to dioxin sediment ingestion exposure.  See proposed clarifying sentence at the end of this paragraph.  [1:  EPA has developed an alternate oral bioavailability factor for arsenic for use at Superfund sites of 60% (0.6) which was used in the calculations of risks and hazards.] 








TCDD-TEQ 	Comment by ruffleb: CPG proposes condensing the discussion to simply note that dioxin bioavailability methodology is evolving, and re-instating the point that the available studies indicate less than 100% RBA. 

EPA’s 2015 guidance on relative bioavailability of TCDD-TEQ identified nine studies that collected data on soil RBA based on bioassays conducted in guinea pigs (McConnell et al., 1984; Umbreit et al., 1986; Wendling et al., 1989), rabbits (Bonaccorsi et al., 1984); rats (Budinsky et al., 2008; Finley et al., 2009; Lucier et al., 1986; Shu et al., 1988) or swine (Budinsky et al., 2008; Wittsiepe et al., 2007). These studies used various experimental designs for dosing animals, metrics for estimating bioavailability, and data reduction methods for calculating soil RBA. The 2015 document indicated that the extent to which variations in experimental design affects RBA estimates has not been rigorously evaluated. Only one study compared RBA estimates for the same test materials in more than one assay; the outcome was dissimilar estimates of RBA for 2 soils based on a single dose rat bioassay and a multiple dose swine assay (Budinsky et al., 2008).  



The 2015, USEPA document titled “Soil Dioxin Relative Bioavailability Assay Evaluation Framework” discusses methods for estimating the relative bioavailability (RBA) of PCDDs/PCDFs in soil and concluded these methods are in the early development phase and evolving (USEPA 2015m)”.  The report indicates the methodology for assaying PCDD/F RBA in soils is evolving, greater experience with various experimental designs is likely to prompt modifications to the requirements identified in the report.  The USEPA did not make a recommendation on a default oral absorption factor for TCDD-TEQ so that a RBA factor could not be used in this assessment. for use in Superfund risk assessments.  However, the available studies suggest there is strong evidence that oral absorption is less than 100% (USEPA 2010e, 2015m).



PCBs and PAHs 

Over the years, there have been a number of studies regarding the bioavailability of PCBs and PAHs in soils developed by various researchers.  Research is on-going and currently EPA does not have a recommended value for bioavailability in soils for these compounds.  



Arsenic (inorganic)

The arsenic dose-response values are based on drinking water studies, and in the absence of site specific data, it has typically been assumed that absorption of arsenic from soil or sediment is the same as absorption from drinking water. However, recent in-vivo bioavailability studies show that this is not the case for arsenic, and that the bioavailability of arsenic in soil is less than the bioavailability of arsenic dissolved in drinking water (USEPA 2012c). Therefore, the assumption of 100% RBA will result in an overestimate of risk via the oral pathway. USEPA derived an RBA of 60% for soils based on a review of over 100 arsenic RBA estimates (USEPA 2012c), and this RBA was used in the BHHRA.






Attachment C

Revised text for Section 7.3 Toxicity Assessment

CPG’s Proposed Revisions in Redline Strikeout



The purpose of the toxicity assessment is to identify the types of adverse health effects a chemical may potentially cause and to define the relationship between the dose of a chemical and the likelihood or magnitude of an adverse effect (response). USEPA has published guidelines on the development of toxicity values for use in risk assessments, including the application of uncertainty factors for derivation of non-cancer toxicity values e.g., reference doses and reference concentrations and models for estimating cancer slope factors (CSFs for oral and Inhalation Unit Risks for inhalation exposures) (USEPA 2002f,  2005b,  2012f)  [http://www.epa.gov/risk/risk-assessment-guidelines]. Risk assessment methodologies typically divide potential health effects of concern into two general categories: effects with a threshold (noncarcinogenic) and potential carcinogens.  The Cancer Guidelines (USEPA 2005b) highlight the “difficulty of empirically distinguishing a true threshold from a dose-response that is non-linear at low doses” commonly referred to as a threshold for carcinogens. Toxicity assessments for both of these types of effects share many of the same sources of uncertainty. EPA uses upper bound estimates that are generally considered to be a health-protective approach for covering the risk to susceptible individuals, although the calculation of upper bounds is not based on susceptibility data. Similarly, exposure during some lifestages can contribute more or less to the total lifetime risk than do similar exposures at other times. The dose-response assessment characterizes, to the extent possible, the extent of these variations (USEPA 2005b).	Comment by ruffleb: This statement is out-of-place relative to the remainder of the paragraph.  Also, the quote from the Cancer Guidelines is referring to the EPA’s guidelines for reproductive toxicity (USEPA 1996) and neurotoxicity (1998).  

Consistent with EPA’s Comment 88, CPG agrees that the addition of this sentence is not necessary. 



Humans are typically exposed to chemicals in the environment at levels much lower than those tested in animals. For certain chemicals, these low doses may be detoxified or rendered inactive by the myriad of protective mechanisms that are present in humans (Ames et al. 1987) and which may not function at the high dose levels used in animal experiments. Moreover, as noted by USEPA (1993d) “in the case of systemic toxicity, however, organic homeostatic, compensating, and adaptive mechanisms exist that must be overcome before a toxic endpoint is manifested.” Therefore, some limitations exist in using the results of these animal studies to accurately predict a dose-response relationship in humans (USEPA 1989b). The Cancer Guidelines (USEPA 2005b) discuss various whole-animal test systems currently used or being developed for evaluating potential carcinogenicity to humans. Cancer studies involving chronic exposure for most of the lifespan of an animal are generally accepted for evaluation of tumor effects (Tomatis et al., 1989; Rall, 1991; Allen et al., 1988; Ames and Gold, 1990). Other studyies that use other designs are useful for observing formation of preneoplastic lesions or tumors or investigating specific modes of action. Their applicability is determined on a case-by-case basis based on effects observed in animal models for humans. This information is used in a variety of ways, from determining the role of metabolism in toxicity, to assessing whether homologous activity would be expected across species; to determining whether or not a threshold is likely to exist for the response. This information is weighed by EPA in the development of toxicity values in light of the known heterogeneity of the human population versus the relatively inbred status of laboratory animals used in toxicity testing studies and housed under carefully controlled environmental conditions (USEPA 2005b).



Despite these uncertainties, and with the goal of being protective of human health, USEPA assumes that the results of animal toxicity studies are predictive of potential toxicity in humans. Moreover, based on the assumption that humans are more sensitive to chemicals than laboratory animals, USEPA incorporates health protective assumptions and UFs when deriving numerical toxicity values from laboratory studies, as discussed below. However, USEPA explicitly recognizes these extrapolations from high doses to low doses and from animal studies to predict responses in humans as uncertainties in the risk assessment process (USEPA 1989b).



In some cases, data from human exposure to chemicals are used to develop dose-response values. However, these data also have uncertainties because often it is not possible to determine from human exposure studies whether one or more chemicals are responsible for the observed effects, and in general it is even more difficult to determine precise exposure levels (USEPA 1989b). Consistent with the 2005 Cancer Guidelines (USEPA, 2005b) conclusions regarding the strength of the evidence for positive or negative associations observed from human epidemiological evidence, as well as evidence supporting judgments of causality, and the degree to which the observed associations may be explained by other factors, including bias or confounding, are described as part of the assessment. In assessing the human data within the overall weight of evidence approach, determining the strength of the epidemiologic evidence clearly identifies the degree to which the observed associations may be explained by other factors, including bias or confounding.  Moreover, where effects are observed in humans, they generally occur at high exposure levels (often in industrial settings), and it is difficult to predict potential human responses at the much lower dose levels that occur in environmental exposure scenarios (USEPA 1989b). The Cancer Guidelines describe extrapolation approaches that consider the understanding of the chemical’s mode of action at each tumor site, and the extent of inter-individual variation with greater variation spreading the response over a wider range of doses.



7.3.1 Evaluation of Noncarcinogenic Dose-Response

[bookmark: _GoBack]For many chemicals, animal studies provide the only reliable information on which to base an estimate of adverse human health effects. Of the 49 COPCs evaluated quantitatively in the BHHRA, 42 have oral reference doses, of which 29 are based on animal studies and 13 are based on human studies. One of the major default assumptions in USEPA’s risk assessment guidelines (USEPA 2002) is that animal data are relevant for humans (e.g., USEPA, 1991, 1996, 1998c, 2002f). Such defaults are used in the absence of experimental data that can provide direct information on the relevance of animal data. Several types of information are considered when determining the importance of effects observed in animal models for humans. As described above, extrapolation from animals to humans introduces uncertainty into the risk characterization; where human studies are available, uncertainty is reduced. The chemical-specific toxicity information is weighed in light of the known heterogeneity of the human population versus the relatively inbred status of laboratory animals used in toxicity testing studies and housed under carefully controlled environmental conditions to develop appropriate toxicity values.  If a chemical's fate and the mechanisms by which it causes adverse effects are known in both animals and humans, uncertainty is reduced. When the fate and mechanism for the chemical are unknown, uncertainty increases.	Comment by ruffleb: These are references to EPA’s guidelines on developmental, reproductive and neurotoxicity risk assessment, and will need to be added to references section.	Comment by ruffleb: The addition of this sentence here is redundant - it is already included in second paragraph of Section 7.3.    



The procedures used to extrapolate from animals to humans involve health protective assumptions and incorporate Uncertainty Factors (UFs) such that overestimation of effects in humans is more likely than underestimation.  When data are available from several species, the lowest dose that elicits effects in the most sensitive species is used for the calculation of the RfD. To this dose are applied UFs, generally ranging from 1 to 10 each to account for intraspecies variability, interspecies variability, study duration, and/or extrapolation of a low effect level to a no effect level. The combined UFs for the COPCs evaluated in this risk assessment range from 1 (manganese, diet) to 3000 (cobalt, thallium, fluoranthene (surrogate for C2-benzanthracenes), and naphthalene). For the PPRTV appendix screening RfD for C9-C18 hydrocarbons, the combined UF is 10,000. As previously noted in Section 5.2, the PPRTV appendix RfD for C9-C18 hydrocarbons is associated with greater uncertainty and intended for screening purposes only. USEPA (2002f) recommends limiting the total combined UF for a chemical to 3000.



Nevertheless, because the fate of a chemical can differ in animals and humans, it is possible that animal experiments will not reveal an adverse effect that would manifest itself in humans. This can result in an potential underestimation of the effects in humans. The opposite may also be true: effects observed in animals may not be observed in humans, resulting in a potential overestimation of adverse human health effects.



7.3.2 Evaluation of Carcinogenic Dose-Response 



Uncertainties exist in estimating dose-response relationships for potential carcinogens. These are due to experimental and epidemiologic variability, as well as uncertainty in extrapolating both from animals to humans and from high to low doses. Three major issues affect the toxicity assessments used to estimate potential excess lifetime cancer risks: (1) the selection of a study (i.e., data set, animal species, matrix the chemical is administered in) upon which to base the calculations, (2) the conversion of the animal dose used to an equivalent human dose, and (3) the mathematical model used to extrapolate from experimental observations at high doses to the lower doses potentially encountered in the environment. Of the 49 COPCs evaluated quantitatively in the BHHRA, 30 are classified by USEPA as potentially carcinogenic to some degree via the oral route of exposure. The IRIS Agenda indicates that the program has deferred completion of the dioxin cancer assessment at this time. 	Comment by ruffleb: Redundant here – the status of the dioxin reassessment is discussed later in the section on dioxin.





7.3.2.1 Study Selection 



USEPA’s process for selecting the studies for use in developing CSFs involves internal and external peer review, as well as public comment and review. As part of scoping, the review process for chemical assessment, a public meeting is held to obtain input from the scientific community and the general public. Study selection involves the identification of a data set (experimental species and specific study) that provides sufficient, well-documented dose-response information to enable the derivation of a valid CSF. Human epidemiological data are preferable to animal data, although adequate human data sets are more limited. Therefore, it is often necessary to develop dose-response information from a laboratory species, ideally one that biologically resembles humans (e.g., with respect to metabolism, physiology, and toxicokinetics), and where the route of administration is similar to the expected mode of human exposure (e.g., inhalation and ingestion). USEPA’s IRIS program is outlined on the IRIS webpage [www.epa.gov/iris] including the IRIS Agenda for chemicals being reassessed, process for developing an IRIS assessment include systematic review, peer-review procedures, and issuance of the final document.  For example, USEPA is updating the chemical assessment for inorganic arsenic using these procedures and will consider comments based on the 2011 Science Advisory Board (SAB) recommendations [available at: http://yosemite.epa.gov/sab/sabproduct.nsf/fedrgstr_activities/9FCEE4E20ABD6EB48525784600791	Comment by ruffleb: Moved forward from end of 7.3.2.3 to flow with discussion of EPA’s process for toxicity assessments, with slight revisions to remove redundancy.

AC2/$File/EPA-SAB-11-003-unsigned.pdf].   







The dose-response assessment for a chemical is based on the mode(s) of action for each tumor type. Because a chemical may induce multiple tumor types, the dose-response assessment includes an analysis of all tumor types, followed by an overall synthesis of information that includes a characterization of the risk estimates across tumor types, the strength of the mode of action information of each tumor type, and the anticipated relevance of each tumor type to humans, including susceptible populations and lifestages (e.g., early childhood).  The study selection criteria are designed to be health protective, meaning that estimates, while uncertain, are more likely to overstate than understate hazard and/or risk.  



The current study selection criteria are designed to be health protective as described above.  Health protective means that estimates, while uncertain, are more likely to overstate than understate hazard and/or risk.   The oral CSF for only three COPCs (inorganic arsenic, benzene, and trichloroethene) are is based on human epidemiological studies. None of these chemicals contribute significantly to cumulative site risk. The oral cancer slope factors for all of the other COPCs evaluated in the BHHRA are based on animal studies.  Most of these COPCs are classified as “B2” which is defined as probably carcinogenic to humans based on evidence in animals, but with little or no human data, under the 1986 cancer classification approach (USEPA 1986). One COPC (heptachlor epoxide) is classified under the newer (2005ab) scheme as “Likely to be Carcinogenic to Humans” for the oral route. 



USEPA’s IRIS database does not currently provide a cancer classification for TCDD, and indicates that “the IRIS Agenda has deferred completion of the dioxin cancer assessment at this time.”  Due to the lack of a final peer reviewed and consensus-based CSF for TCDD, a Tier 3 value based on a rat diet study was used, as discussed in Section 5.5.4. The CSF of 150,000 per mg/kg-day (USEPA 1996, 1997b) was directed for use in the BHHRA by USEPA Region 2 based on USEPA 1996.  The uncertainty associated with the selected Tier 3 CSF for TCDD, including a summary of other published CSFs, is discussed in Section 7.3.6.1.	Comment by ruffleb:  The current status of the dioxin reassessment is noted later in the discussion on dioxin.  Also, EPA’s IRIS file on dioxin does not state that the cancer reassessment has been deferred.  It is stated in the Multi-Year IRIS Agenda released in December 2015.



PCBs have been demonstrated to produce tumors in animals, and the tiers of CSFs for PCBs listed in IRIS are based on a rat diet study (USEPA 1996, 2015a). Several studies have interpreted human epidemiological data for workers as negative (Shields 2006, Golden et al. 2003, Golden and Kimbrough 2009). A recent review of non-occupational case-control epidemiological studies linked PCBs with non-Hodgkin Lymphoma in humans (Kramer et al. 2012). IRIS identifies human carcinogenicity data for PCBs to be “inadequate but suggestive”; however, USEPA has determined the weight of evidence to be sufficient to classify PCBs as a probable human carcinogen (B2) (USEPA 2015a). The International Agency for Research on Cancer (IARC) recently concluded there is sufficient human evidence and classified PCBs as Group 1 (carcinogenic to humans) (IARC 2015).



Further details on the data available on the potentially carcinogenic COPCs evaluated in the BHHRA may be found in the IRIS chemical files, PPRTV files and other documents supporting the development of the CSFs used in this assessment. Depending on the database of information available on each chemical, potential cancer risks may be over- or underestimated, although the intent of the development process, as described above, is that the resulting CSF represents the upper bound on the average risk in a population (USEPA 2005b).







7.3.2.2 Interspecies Dose Conversion 



The USEPA derivation of human equivalent doses by conversion of doses administered to experimental animals requires the assumption that humans and animals are equally sensitive to the toxic effects of a substance, if the same dose per unit body surface area is absorbed by each species, and the mechanism of toxicity is the same. The interspecies evaluation includes evaluation of biological markers of effects in biological systems or samples; identifies doses at which elements of the carcinogenic process are operating; aids in interspecies extrapolations when data are available from both experimental animal and human cells; and under certain circumstances, provides insights into the possible shape of the dose-response curve below levels where tumor incidences are observed (USEPA 2005b).  The Cancer Guidelines (USEPA 2005b) states that interspecies dose conversions that result in slope factors generally represent an upper bound on the average risk in a population or the risk for a randomly selected individual but not the risk for a highly susceptible individual or group. Some individuals face a higher risk and some face a lower risk. The use of upper bounds generally is considered to be a health-protective approach for covering the risk to susceptible individuals, although the calculation of upper bounds is not based on susceptibility data. 



Further assumptions for dose conversions involve standardized scaling factors to account for differences between humans and experimental animals with respect to life span, body size, breathing rates, and other physiological parameters. In addition, evaluation of risks associated with one route of administration (e.g., inhalation) when tests in animals involve a different route (e.g., ingestion) requires additional assumptions with corresponding additional uncertainties. Although USEPA has formally changed its default position for scaling animal data to humans from a per surface area basis to a per body weight basis (USEPA 1992d, 2005b), changes to existing CSF will be made when the USEPA updates toxicity values through the IRIS process.  It is noted that USEPA’s 1996 cancer assessment for PCBs included a body weight to the ¾ power extrapolation (USEPA 1996).



7.3.2.3 High-to-Low Dose Extrapolation 



The concentration of chemicals to which humans are potentially exposed in the environment is usually lower than the levels used in the studies from which dose-response relationships are developed. Estimating potential health effects, therefore, requires the use of models that allow extrapolation of health effects from high experimental doses in animals to low environmental doses. Thus, the use of a model for dose extrapolation introduces uncertainty in the dose-response estimate.  These models are generally statistical in character and are health protective meaning that estimates, while uncertain, are more likely to overstate than understate hazard and/or risk. The NRC (1994) reaffirmed the use of default options as “a reasonable way to cope with uncertainty about the choice of appropriate models or theory” (p. 104), although NRC (1994) also discussed the need for departures from default options when a “sufficient showing” is made (as cited in USEPA 2005b).  



Many of the USEPA CSFs listed in IRIS are derived using the upper 95% confidence limit of the slope predicted by models such as the Linearized Multi-stage (LMS) used to extrapolate to low dose risk from high dose experimental data.  USEPA’s 2005 Cancer Guidelines lays out an approach for evaluating data and models that are used to extrapolate from high dose to low dose.   The Cancer Guidelines states “that tThe upper-bound estimate generated by the LMS model leads to a plausible upper limit to the risk that is consistent with some of the proposed mechanisms of carcinogenesis” (USEPA 1989b, 2005b).  The true risk, however, is unknown and may be as low as zero. The LMS model assumes linearity between the lowest dose that produced an effect and zero dose. According to USEPA (1989b), “Because the slope factor is often an upper 95th percentile confidence limit of the probability of response based on experimental animal data used in the multistage model, the carcinogenic risk estimate will generally be an upper-bound estimate. This means that USEPA is reasonably confident that the "true risk" will not exceed the risk estimate derived through use of this model and is likely to be less than that predicted.” Consequently, the assumption that there is some probability of harm to human health at any level of exposure is very conservative and is expected to result in overestimates of risk, especially when coupled with the use of an upper bound estimate of cancer potency.	Comment by ruffleb: Moved to first sentence of next paragraph which discusses the 2005 Cancer Guidelines.	Comment by ruffleb: Removed quotes as not a direct quote in 2005 Cancer Guidelines.



USEPA’s 2005 Cancer Guidelines lay out an approach for evaluating data and models that are used to extrapolate from high dose to low dose (USEPA 2005b).  USEPA’s current carcinogen risk assessment The guidelines (USEPA 2005b) emphasizes mode of action data, and recognizes that some carcinogens may act in a nonlinear fashion. Therefore, it is recognized that some carcinogens may have a nonlinear dose below which effects would not be seen. For example, a nonlinear dose for carcinogenic activity has been demonstrated for chloroform and was used as the basis for USEPA’s development of dose-response values for chloroform (USEPA 2015a).  However, chloroform was not a COC at the LPRSA.



USEPA’s IRIS program utilizes a systematic literature review in the development of individual chemical files (USEPA 2015a). The approach is outlined on the IRIS webpage including the IRIS Agenda for chemicals being reassessed, process for developing an IRIS assessment include systematic review, peer-review procedures, and issuance of the final document.  The IRIS Webpage www.epa.gov/iris provides details on the IRIS process.  For example, USEPA is updating the chemical assessment for inorganic arsenic using these procedures and will consider comments based on the 2011 Science Advisory Board (SAB) recommendations [available at: http://yosemite.epa.gov/sab/sabproduct.nsf/fedrgstr_activities/9FCEE4E20ABD6EB48525784600791	Comment by ruffleb: For clarity, moved to prior section where toxicity assessment process is discussed.

AC2/$File/EPA-SAB-11-003-unsigned.pdf].   



Much of the knowledge about the health effects of TCDD and other DLCs in humans comes from studies of relatively highly exposed populations in the workplace, from explosions such as that in Seveso, Italy, and from U.S. military exposed by spraying Agent Orange during the  Vietnam War. The potential adverse effects of TCDD and DLCs from long-term, low-level exposures to the general public are areas of ongoing investigation. To complicate matters, experimental data from animal bioassays similarly reflect effects associated with much higher exposure to TCDD and related compounds than would be expected in the general environment. Estimating risks from the doses employed in the studies to typical human exposure levels requires making assumptions about the point at which adverse effects are considered to occur (point of departure), methods for modeling the effects at doses below this point (linear vs. nonlinear extrapolation), the relationship of the doses in animals to the concentrations in humans (scaling vs. physiologically based pharmacokinetic modeling), and the relationship of the observed effects to mixtures of these compounds in the environment, among others. In 2011, USEPA announced that it would conduct separate assessments for cancer and noncancer health effects of dioxin.  The noncancer assessment was completed in 2012.  In the December 2015The  IRIS Agenda, USEPA indicatesd that the program has identified other chemical assessments as higher priority and deferred completion of the dioxin cancer assessment at this time (USEPA 2015n). 	Comment by ruffleb: Added recent background on dioxin assessment to provide context for the statement regarding EPA’s decision to defer the cancer assessment per the December 2015 IRIS Agenda update. 



7.3.3 Uncertainty in TEF Approach 



Application of the TEF approach to the human health risk assessment of dioxin-like congeners (DLCs) carries with it a number of uncertainties. These have been discussed in the literature and guidance (Haws et al. 2006, NAS 2006, USEPA 2003c, 2010d, van den Berg et al. 1998, 2006), and are summarized in USEPA (2010d), which recommends the 2005 WHO consensus TEFs, but does not address specific risk assessment applications of TEFs. To be considered a DLC, a chemical must:



· Show a structural relationship to the PCDDs and PCDFs,

· Bind to the Ah receptor (AhR), 

· Elicit AhR-mediated biochemical and toxic responses, and

· Be persistent and accumulate in the food chain (Van den Berg et al. 2006).



The WHO 2005 TEFs were developed using Expert judgment and a consensus process of scientific expert panels to develop the WHO 2005 TEFs (vVan den Berg et al. 2006). The process, includinged evaluation of information from the Haws et al. (2006) database of laboratory studies in which the relative potency of a test compound was compared to a reference compound, usually 2,3,7,8-TCDD. As described in USEPA 2010, after evaluating the empirical data on TCDD and some DLCs, WHO reconfirmed that the combined effects of these compounds generally are consistent with dose additivity, a key underlying assumption of the TEF methodology (vVan den Berg et al., 2006).  The hierarchy for the TEF derivation preferred the use of in vivo studies (studies done in animals), but included in vitro studies (studies done on enzymes, cells, tissues or body fluids, but outside the whole animal) if in vivo data were not available. However, the in vivo studies in the database were generally short-term studies of noncancer endpoints, the assumption being that the relative potency measured for a test compound and the reference compound for a short-term noncancer endpoint would also be the same relative potency that would be observed for a two-year cancer bioassay. This was also the basic assumption for the in vitro results, i.e., that the comparative potency measured in the in vitro study is also predictive of potency of tumor induction. Other toxicological data considered for these comparisons of toxic potency included structure-activity relationships and are based on the following classes of measure: biochemical changes, toxicity, and carcinogenicity.  Uncertainty is introduced each time the assumption of similar mechanism is employed, specifically in the assumptions that:



· 2,3,7,8-TCDD induces tumors in laboratory animals and, therefore, will also do the same in humans.

· A compound that can elicit a similar toxicological response in laboratory animals as 2,3,7,8-TCDD based on the measurement of a single toxicological endpoint will also act by the same mechanism of action as 2,3,7,8-TCDD and will also induce tumors in animals and, therefore, humans.

· A compound that can elicit a similar toxicological response in an in vitro assay as 2,3,7,8-TCDD will act by the same mechanism of action as 2,3,7,8-TCDD in vivo and will also induce tumors in animals and, therefore, humans.



A number of uncertainties regarding the TEF approach are presented in USEPA (2010d), including the assumptions of dose additivity; estimates of relative potency (ReP) from animal studies are predictive of ReP in humans; the ReP of a DLC is the same for all exposure scenarios and endpoints, and all DLCs are full agonists.  Another area of uncertainty is that information available for comparing responses of individual DLCs to the index compound was variable across chemicals, including many types and numbers of in vivo (including different test species) and in vitro studies.  Consequently, a number of different methods were employed to calculate the ReP values used to develop each TEF.  In summary, while point estimate TEFs have been identified and were used to estimate risk for DLCs, they are known to be variable and uncertain, spanning a range of at least an order of magnitude (Van den Berg et al. 2006, USEPA 2010d).  However, as described in USEPA 2010, “In its review, NAS supported the use of the TEF approach (NAS, 2006, p. 8), stating that even with the inherent uncertainties, the committee concludes that the TEF methodology provides a reasonable, scientifically justifiable, and widely accepted method to estimate the relative potency of DLCs.”‖	Comment by ruffleb: It is reasonable and appropriate to note specific uncertainties identified in USEPA’s TEF guidance (2010d).  The text from the Revised Draft BHHRA should be re-instated here. 



The uncertainty in TEQ estimates and in the TEF methodology accounts for only some of the overall uncertainty in a risk assessment of DLCs. There is also uncertainty associated with assessing exposures to environmental mixtures of TCDD and DLCs and with quantitatively linking health effects to the TCDD and DLC exposures (USEPA 2010d). As noted in Section 5.5.2, USEPA (2013e) recommends that risk assessors identify the fraction of the total TEQ attributable to 2,3,7,8-TCDD (for which uncertainty is “relatively low”) and the fraction attributable to DLCs (for which uncertainty is “somewhat higher”). The following table presents the DLC cancer risks for the RME adult/child angler consuming the RME mixed fish diet and a crab muscle and hepatopancreas diet, and the fraction attributable to each of three principal TEQ components.



Add-in Table



As shown above, the majority (78% to 80%) of the Total TEQ risk from fish/crab consumption is attributable to 2,3,7,8-TCDD, for which uncertainty is relatively low. A small fraction (3 to 5%) of the Total TEQ risk is attributable to other PCDD and PCDF congeners. The remainder (16% to 17%) of the Total TEQ risk is attributable to PCB-TEQ, for which USEPA states that uncertainty is somewhat higher.



The following table presents the DLC noncancer hazards for the RME young child angler consuming the RME mixed fish diet and a crab muscle and hepatopancreas diet. As shown below, the majority (78% to 80%) of the Total TEQ hazard from fish/crab consumption is attributable to 2,3,7,8-TCDD, a small fraction (3 to 5%) is attributable to other PCDD and PCDF congeners, and the remainder (16% to 17%) is attributable to PCB-TEQ.



Add-in Table



The application of TEFs to the evaluation of PCB risk/hazard is an area of uncertainty. The TEFs for PCB DLCs have been developed based on a database of laboratory studies in which the relative potency of a test compound was compared to a reference compound, usually 2,3,7,8-TCDD. However, there is uncertainty in the assumption that a subset of PCB congeners exerts toxicity in a manner similar to that of 2,3,7,8-TCDD. As described in USEPA 2010, “In its review, NAS supported the use of the TEF approach (NAS, 2006, p. 8), stating that even with the inherent uncertainties, the committee concludes that the TEF methodology provides a reasonable, scientifically justifiable, and widely accepted method to estimate the relative potency of DLCs.”‖



The application of the current dioxin TEF scheme introduces uncertainty into risk assessment of PCBs. PCBs that are approximate stereoisomers of dioxin/furan Ah receptor agonists bind the receptor much more weakly than strong Ah receptor agonists such as dioxins and furans. Even with the most favorable chlorination pattern, the affinity of PCBs for the Ah receptor is not nearly that of potent dioxin/furans. Only a handful of Ah receptor agonists have been tested for human Ah receptor affinity even though marked species differences have been demonstrated. Humans may be among the more dioxin-resistant species, although the data set is too limited to be conclusive (Van den Berg et al. 2006).  It should also be recognized that the ReP database is now over ten years old; studies have been published since 2004 that may change the range and percentiles of RePs for many dioxin-like congeners including PCB 126 (Peters et al. 2006, Sutter et al. 2010, Trnovec et al. 2013, van Ede 2014, Larsson et al. 2015, van Ede et al. 2016).  	Comment by ruffleb: The point that humans may be among the more dioxin-resistant species, particularly in relation to the rodent based TEFs, is a valid and important concept to include in a discussion of dioxin TEF uncertainty, and should be re-instated here.



In addition to the specific TEF derivation and applicability considerations, it must be noted that the PCB mixtures upon which the PCB high risk and persistence CSF is based may have included dioxin-like PCBs indicating “lot-to-lot differences highlight the importance of characterizing and reporting mixture composition (Cogliano, 1998). Conducting separate TEF-based risk calculations was performed consistent with guidance (USEPA 1996).  The uncertainty associated with applying DLC TEFs to PCBs was addressed in part by evaluating PCB cancer risk two ways in the BHHRA: 1) as total PCBs using the CSFs for PCB mixtures, and 2) as the sum of PCB-TEQ using the DLC TEFs and non-DLCs using the CSFs for PCB mixtures. The following tables present the RME mixed fish diet and crab muscle and hepatopancreas consumption risks/hazards for the two approaches, including the percent increase in risk/hazard from using the TEQ/non-DLC approach. The risk/hazard posed by TCDD-TEQ is included for informational Purposes.



Include Table



As shown above, the approach of summing PCB-TEQ and PCBs (non-DLC) results in a 72% increase in fish consumption cancer risk and a 23% increase in noncancer hazard relative to the risk/hazard posed by evaluating total PCBs alone. These findings suggest there is enrichment of dioxin-like congeners in the fish tissue.



Include Table



As shown above, the approach of summing PCB-TEQ and PCBs (non-DLC) results in a more than three-fold increase in crab consumption cancer risk and a 75% increase in noncancer hazard relative to the risk/hazard posed by evaluating total PCBs alone. The findings suggest there is enrichment of dioxin-like congeners in the LPRSA biota, especially in crab muscle and hepatopancreas tissue (although this has a marginal impact on cumulative site risks/hazards).



As previously noted in Section 5.5.2, the approach of summing PCB-TEQ and non-DLCs has the potential to overestimate PCB risk/hazard, while the approach of evaluating total PCBs using the IRIS CSFs and Aroclor 1254 RfD may underestimate risk/hazard. It is important to note that the PCB Aroclor mixtures upon which the PCB high risk and persistence CSF is based included dioxin-like PCBs (Cogliano 1998; Mayes et al. 1998). Therefore, the study results represent the summed toxicities of all of the congeners in each mixture, including dioxin-like and non-dioxin-like activities. The high risk and persistent CSFs of 1 and 2 (mg/kg-day)–1 listed on IRIS should therefore be protective of exposures to the amount of TEQ from the 12 “dioxin-like” congeners present in the Aroclor 1254 bioassay test material. The amount of TEQ in the Aroclor 1254 cancer bioassay mixture has been reported to be 46 to 48 mg-TEQ/kg-PCBs (Brown et al., 1996 as cited in Cogliano 1998, Mayes et al. 1998). The TEQ amount reported in the 1998 study was calculated using earlier TEFs (i.e., Ahlborg et al. 1994). Using current WHO 2005 TEFs, the TEQ amount in the Aroclor 1254 bioassay material has been reported to be approximately 21 mg-TEQ/kg-PCBs (Brown et al. 2007).  The Tables above, however,  indicate that individually the cancer risks of non-dioxin-like PCBs and DLC PCB still represent a cancer risk above the risk range and a non-cancer HI greater than the goal of protection of an HI = 1.	Comment by ruffleb: This point is made at the end of this discussion, and is redundant here. 



As shown in the figure below, TEQ levels in the LPRSA RME mixed fish diet species are all below this range, suggesting the PCB CSF is adequately protective for evaluating potential cancer risks of PCBs in LPRSA fish, and an additive analysis of PCB-TEQ risks overstates PCB cancer risks. The levels in LPRSA crab muscle and hepatopancreas slightly exceed the TEQ level adjusted for 2005 WHO TEFs, suggesting that consideration of potential TEQ risk may be warranted for crab.



Include figure



However, as previously noted, there remains the issue of potential overestimation of cancer risk and noncancer hazard from summing PCB-TEQ and non-DLCs without adjusting for the lower toxicity of the non-DLC fraction, as well as the aforementioned uncertainties associated with the TEFs for PCBs. Subtraction of the mass of dioxin-like congeners from the mass of total PCBs does not resolve double-counting of toxicity, as the CSF and RfD used to evaluate the non-dioxin-like fraction are based on all congeners in the Aroclor mixture. This includes the dioxin-like congeners, which contribute significantly to the cancer and non-cancer toxicities of the mixture. Thus, the use of unadjusted total PCB toxicity values (e.g., upper-bound PCB CSF of 2 mg/kg-day-1 or Aroclor 1254 RfD of 2E-05 mg/kg-day) to evaluate the non-dioxin-like PCBs overestimates the risk/hazard of this fraction, although the degree of overestimation is uncertain. However, the Tables above indicate that individually the cancer risks of non-dioxin-like PCBs and DLC PCB still represent a cancer risk above the risk range and a non-cancer HI greater than the goal of protection of an HI = 1.


















































Attachment D

Revised Text for Section 7.4.2 Combination of Several Upper-Bound Assumptions

CPG’s Proposed Revisions in Redline Strikeout



Generally, theA goal of a Superfund risk assessment is to estimate risk to the RME individual, who is defined as “the highest exposure that is reasonably expected to occur at a site but that is still within the range of possible exposures” (USEPA 1989b).  As previously discussed in Section 4, this should be accomplished by combining a mix of average and upper-bound exposures (USEPA 1989b, 1992b). The result of combining multiple upper-bound assumptions is that the final estimate of potential exposure and risk falls on the upper end of the distribution of possible outcomes, such is health protective, and that the majority of people will have a lower level of potential risk. 



The risk assessment approach used here employed a combination of upper bound and average assumptions consistent with guidance (USEPA 1989b, 1990, 2014a). Consequently, the resulting risk estimates are expected to be on the high end of the range of risks but within the range of plausible outcomes. For evaluation of potential exposure via consumption of LPRSA fish and crab, the following assumptions were used for the RME scenario:



· 90th percentile fish and crab consumption rate,

· 95 percent upper confidence limit on the arithmetic mean concentrations of chemicals in fish and crab tissue,

· No loss of chemicals from the fish or crab tissue due to cooking or consumption practices (i.e., the upper-bound assumption that fat and cooking juices are always consumed),

· All of the fish/crab consumed comes from the LPRSA,

· 90th percentile exposure duration,

· Mean body weight,

· Upper bound cancer slope factors.



The combination of these assumptions has produced estimates of potential risk that are likely to be well above the risk experienced by the average member of the potentially exposed populations. As stated in the Cancer Guidelines and other guidance documents, within a population a portion will be at the high end of the distribution while risks to the average individual represented by the 50th percentile will be lower. This risk assessment found that the risks to the average individual (i.e., CTE scenarios) still remained above the risk range and/or the goal of protection of an HI = 1.	Comment by ruffleb: This is not relevant to the discussion of combining upper-bound assumptions.
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CPG Responses to USEPA’s August 25, 2016 Comments 

Revised Draft Baseline Human Health Risk Assessment Report

 for the Lower Passaic River Study Area 

dated December 2015



		No.

		EPA’s General Comment (8/25/16)

		CPG Response



		1 

		The document will require revisions to address EPA comments that were not appropriately addressed from previous comments on the June 2014 draft BHHRA. EPA’s comments must be incorporated appropriately; if they are not, the document will not be approvable and EPA will proceed as per Paragraph 44 of the Agreement. If the next draft of the BHHRA is deficient, EPA may elect to modify the document itself pursuant to Paragraph 44 of the Agreement, and, as per Paragraph 47 of the Agreement, the CPG would be required to accept the findings of the modified report (subject to dispute resolution).

		The CPG disagrees with the Region’s contention that December 2015 version of the BHHRA did not appropriately address the Region’s previous comments.  As the CPG has previously documented, the Region’s comments have had no significant or substantive effect on the risk calculations presented in the June 2014 or December 2015 versions of the 17-mile BHHRA both of which present risk estimates that are comparable to the Region’s 8-mile FFS HHRA.  The Region’s comments are largely based on its unique interpretation of USEPA policy and guidance and its unwillingness to consider a realistic presentation of uncertainties associated with risk assessment.  Nonetheless, the CPG will endeavor to address the Region’s latest comments that will not result in any demonstrable change in risk characterization for the 17-mile LPRSA. 



The CPG considers this a partial and preliminary response to the Region’s comments provided in good faith for further discussions. As such, the CPG reserves its right under the May 2007 AOC in revising and completing this and other deliverables related to the17-mile RI/FS.  



		2 

		Consistent with the Dispute Resolution (EPA letter 2/6/12, see page 3693 of the BHHRA Appendices pdf), all instances where it states “At the direction of USEPA Region 2” or “USEPA Region 2 directed the CPG to use” shall also include the phrase “and consistent with guidance and policies.” 



Specific examples are provided below. 

· Page ES-5. “USEPA Region 2 has directed the CPG to use [footnote], and…” 

· Page ES-6. “At the direction of USEPA Region 2, the…”

· Page 4-9. “… those that USEPA Region 2 directed the CPG to use …” 

· Page 4-10. “…those directed by USEPA for use…”

· Page 7-7. “USEPA Region 2’s directed exposure parameter…”

· Page 7-10. “…fish consumption rates were directed by USEPA Region 2 (USEPA 2012b), and were…”

· Pages 8-2 to 8-3. “…those that Region 2 directed the CPG to use…”

		The February 6, 2012 Dispute Resolution on the RARC Plan does not state that the phrase “and consistent with guidance and policies” was to be added in every instance where the BHHRA states “At the direction of USEPA Region 2” or “USEPA Region 2 directed the CPG to use”.  The Dispute Resolution directed the addition of the following sentence after the statement that the exposure parameters are those that EPA directed the CPG to use in the BHHRA for the LPRSA: “All of EPA’s directions are consistent with EPA guidance, practices, and policies for conducting risk assessments.”  As per EPA’s direction, this statement was added to the RARC Plan (Section 3.4.4) dated April 12, 2012. 



CPG is also not aware of specific EPA guidance or policy stipulating the following: 



1. Page ES-6: EPA’s directive that anglers always consume both the crab muscle and hepatopancreas, and for both the RME and CTE scenarios 

1. Page 4-15: EPA’s directive that a fraction ingested of 100% (all fish/crab comes from the Site) be used for fish and crab consumption, and for both the RME and CTE scenarios

1. Page 4-16: EPA’s directive that cooking loss for fish and crab consumption be zero for the RME scenario

1. Page 7-32: EPA’s directive that the Tier 3 CSF of 150,000 per mg/kg-day be used for TCDD



While it may be the case that EPA’s directions may be found within the range of possibilities allowed by guidance or can be found in other risk assessments, that does not equate with the directed values being appropriate for use in a site-specific LPRSA risk assessment.  As CPG has previously stated, EPA has imposed numerous unrealistic assumptions that do not reflect site-specific conditions or comport with the intent of Reasonable Maximum Exposure (RME).  However, CPG has performed the BHHRA in accordance with the EPA’s directives.

  

Nevertheless, to address EPA’s comment, instances where the text states “at the direction of USEPA Region 2” or “USEPA Region 2 directed the CPG to use” will be removed from the document.  







		3 

		The text still uses the term “NCP threshold” which suggests a bright line for decisions at Superfund sites.  The Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions, April 22, 1991 clearly states that the risk range is not a bright line.  As indicated in previous comments, the presentation of risk should be presented as below the risk range, above the risk range or within the risk range, or above or below or equal to the goal of protection of a non-cancer HQ/HI of 1.



		The term will be changed as described.



		4 

		The Superfund Technical Support Center (STSC) letters of November 12 and 24, 2015 regarding surrogates for cis-nonachlor, oxychlordane, and trans-nonachlor were provided in EPA’s December 4, 2015 letter, but were not incorporated in the revised draft because of time limitations in submitting the report. Specific comments provided below address adding the information to Section 5, Section 7, and Tables 5-1 and 5-2. Changes to these toxicity values will also impact risk calculation tables; noncancer hazards will increase slightly for the nonachlors and cancer risks will decrease for all three COPCs. Cis-nonachlor and oxychlordane will no longer be considered potential COCs for the LPRSA with the updated instructions for the relative potency factors.

		In its June 5, 2015 comments on the June 2014 draft BHHRA, Region 2 included surrogate recommendations for chlordane isomers. In a teleconference on June 15, 2015, the CPG requested additional information regarding the appropriate surrogate for cis and trans-nonachlor, and Region 2 indicated that they would ask for clarification from STSC.



In its October 16, 2015 response to CPG, Region 2 included STSC’s response.  The STSC provided multiple relative potency factors for cis and trans-nonachlor and oxychlordane based on noncancer studies. STSC did not provide specific guidance on which values to apply, nor whether the values applied to cancer effects. CPG requested clarification on this issue during the October 22, 2015 teleconference between Region 2 and CPG representatives, and written request in the CPG’s letter to Region 2 dated November 11, 2015. 



On December 4, 2015, Region 2 provided STSC’s response, nearly six months after CPG’s request for clarification. However, in order to meet the December 18, 2015 deadline for the Revised BHHRA, AECOM had already completed the calculations using professional judgment regarding the application of the relative potency factors. The differences between the STSC approach and the approach taken for the Revised Draft BHHRA are summarized in an email from Robert Law (dmi) to Stephanie Vaughn and Jennifer LaPoma (EPA) on December 10, 2015. As the email and its attached summary indicate, the differences between the approaches are minimal and would not result in changes to the conclusions of the BHHRA. Jennifer LaPoma responded on December 14, 2015 that the CPG should submit the Revised BHHRA in its current form.



As the differences in risk and hazard estimates are negligible and have no impact on the conclusions of the BHHRA, the CPG proposes to include a statement to that effect in the text rather than populate the minimal change in risks/hazards through the RAGS D Tables and text tables.



		5 

		For estimation of background risks associated with direct contact with sediment, the BHHRA only discussed cancer risks for comparison to site risks.  For this exposure pathway, noncancer hazards were more of an issue for the site than cancer risks (i.e., cancer risks were less than 1 x 10-4 but HI was greater than 1), and background noncancer hazards should also be discussed in the text. (The noncancer hazards for background sediment were presented in a table in Appendix L, but not included in the evaluation in Section 6.5.2.)

		The requested change will be made.



		6 

		The Uncertainty Evaluation section is very long (48 pages) and inclusive of potentially valid but secondary information. A meaningful uncertainty section is expected to be a balanced appraisal of major uncertainties that will significantly affect the site-specific numerical risks as they relate to the selection of remedies. There are uncertainty issues that do not need to be included and other uncertainties that should be reduced in size to a paragraph. Per EPA General Comment 12 on the Draft BHHRA (comments dated October 16, 2015), “the text requires revisions to concentrate on the main risk drivers with less emphasis on exposure parameters that are not significant drivers.” The discussion of uncertainty needs to concentrate on risks above the NCP risk range and an HI = 1. Similarly, the Executive Summary should concentrate on the main risk drivers consistent with this recommendation.



The Uncertainty Evaluation continues to discuss uncertainties in some assumptions without linking them to an impact on the site risk estimates.

Examples:

· Critique of default dermal absorption fractions for three sets of chemicals (pp. 7-26 to 7-29) when dermal contact with sediment was a very minor contributor to cumulative risks/hazards for the LPRSA. Indeed, for one of the chemical groups (i.e., PCBs), estimated cancer risks never exceeded 10-6 and noncancer hazards were well below an HI of 1.

· Critique of default approach for estimating TCE cancer risks to non-adult receptors (p. 7-39) when TCE cancer risks never exceeded 10-6.

Detailed discussions of exposure parameters or chemicals that are not significant drivers distract the reader from issues that are key to interpreting the primary site risks and should be limited to a summary statement or removed from the report. 

		The CPG maintains that the Uncertainty Evaluation in the Revised Draft BHHRA provides a comprehensive and meaningful discussion of uncertainties relevant to the LPRSA risk calculations.  To address Region 2’s concern about length and inclusion of potentially secondary information, the discussions of some issues have been condensed or removed from the Uncertainty Evaluation section.  See responses to Specific Comments 70, 78, 84, 85, 86, 87, 88, 89, 90, and 97.



		7 

		Summary sections of the report should include the magnitude of risk/hazard estimates (missing from ES.3 Conclusions and 8.2 Conclusions).  Summary sections also should identify key target organs/effects potentially associated with the noncancer hazards (missing from ES.1 Summary of Key Findings, ES.3 Conclusions, and 8.2 Conclusions).

		Sections ES.1 Summary of Key Findings, ES.2.4 Risk Characterization Results, and 8.1.4 Risk Characterization Results, all present the magnitude of the risk/hazard estimates.  Tables ES.1 – ES.4 and the text tables in 8.1.4 also present the risks/hazard estimates by receptor, with the target organs/effects identified in the text tables in 8.1.4.  Per Attachment A of EPA’s comments, the maximum risk/hazard and target organs/effects will be added to the Conclusions in ES.3 and 8.2.  





		8 

		Multiple descriptions of correspondence and calls leading up to final assumptions applied in the risk assessment do not add value to the HHRA report and should be removed. Technical basis for values used should be provided in the main text and uncertainties in those values are discussed in the uncertainty section (Section 7).  All correspondence between EPA and the CPG regarding the risk assessment between September 2010 and December 2015 are provided in Appendix M of the BHHRA. It is acceptable to provide the list of correspondence about exposure assumptions once (i.e., footnote 27 on page 4-10), but subsequent descriptions of communications should be removed:

· Page 4-13, footnote 28

· Page 4-16, footnote 30

· Page 4-18, footnote 31

· Page 4-21, footnote 32

· Page 7-7, second complete paragraph

		The requested change will be made.



		9 

		With regard to the Creel Angler Survey (CAS), the document details the attributes of the study, but fails to discuss potential issues with the representativeness of the CAS study.  The document does, however, go into a substantial amount of detail questioning the default parameters and other surveys used as the basis of EPA’s recommended exposure parameters (see section 7.2.1.2 for example).  Discussion of the CAS study in the document should also include identification of potential issues of the CAS study. 



On page 7-12, last paragraph, the discussion about the fish consumption rates in the range of 1 meal/month to 2 meals/month are supported by the CPG’s CAS. As per EPA’s previous comments on the BHHRA including EPA’s October 30, 2015 email from Stephanie Vaughn to Rob Law, this quantification is inconsistent with the direction provided by EPA and all references to the CAS should clearly state that the data represents current conditions, in the presence of a consumption advisory. 

		The discussion of the CAS study will note potential issues.











The CPG has followed EPA Regions 2’s prior direction on this issue; the two sentences immediately following the 1 to 2 meals/month discussion states that the survey was conducted without EPA oversight/review and the data represents current conditions, in the presence of a consumption advisory.












		No.

		Page No.

		Specific Comment

		CPG Response



		10 

		Pages ES-1 and ES-2, Section ES.1 Summary of Key Findings

		The text regarding the primary purpose of the risk assessment needs to be expanded to “inform the public regarding risks” in addition to the risk manager.



The use of the term “threshold” is inconsistent with OSWER Directive 9355.0-30.  Consistent with the Directive, a more appropriate term is “exceed the risk range”.  



The discussion regarding the “dominant risk contributor” for the fish consumption pathway highlights TCDD toxicity equivalency and PCBs as the main risk drivers.  The only other chemical with an HI > 1 is mercury.  The discussion needs to clarify that the other contaminants e.g., pesticides, arsenic, BAP, are below the upper end of the risk range and below an HI = 1.

		The requested changes will be made.



		11 

		Page ES-2, Section ES.1 Summary of Key Findings

		Bullets identifying noncancer health hazard estimates with a Hazard Index (HI) greater than 1 should also identify potential health effects (i.e., target organ effects) associated with that hazard estimate.  

		The requested change will be made.



		12 

		Page ES-3, Section ES.1 Summary of Key Findings, Last bullet

		The discussion of background should clarify that excluding TCDD-TEQ still results in a cancer risk greater than the risk range and a non-cancer HI > 1.

		The requested change will be made.



		13 

		Page ES-4, Section ES.2.1 Data Evaluation and Hazard Identification

		Paragraph 1. Recommend removing statement “as agreed with USEPA Region 2” and “CPG’s RI/FS” programs requires consideration since this language suggests that this is not an EPA document.



Paragraph 2.  Change sentence “Because of the conservative screening process that was used …” to “The screening process used to identify COPCs is designed to assure that chemicals not identified as COPCs are minor contributors to the overall risks and hazards from the site.”’ 



Paragraph 3.  Remove the first sentence beginning “Many of the chemicals identified as COPCs…” as it is broad and conclusory.  

 

		The requested changes will be made.  



		14 

		Page ES-5, Section ES.2.2 Exposure Assessment

		Remove term “conservative.” The more appropriate term is “health protective” and should be used throughout the document.

		The term “conservative” is used extensively in EPA’s Risk Assessment Guidance for Superfund (RAGS), Exposure Factors Handbook, and other risk assessment guidance to describe assumptions and approaches intended to be above average or upper-bound.  The use of “conservative” as applied to the description of RME in ES.2.2 (fourth paragraph) is consistent with language from RAGS (Section 6.1.2), which states: “The intent of the RME is to estimate a conservative exposure case (i.e., well above the average case) that is still within the range of possible exposures.”  Replacement of “conservative” with “health-protective” throughout the document is not appropriate and CPG does not agree to this wholesale change.  However, the use of the word conservative will be reviewed and, if appropriate, removed or replaced with health-protective on a case-by case basis.



		15 

		Page ES-6, Section ES.2.2, Exposure Assessment 

		First full paragraph: Insert the following at the end of the first sentence “because even if the consumer does not eat the hepatopancreas, exposure to the chemical may still occur if the crab is cooked before the hepatopancreas is removed.” 

		The requested change will be made.  



As CPG has previously noted, Zabik et al. (1992) found the percent loss of PCBs from crab muscle tissue boiled with and without the hepatopancreas to be similar (approximately 25% to 35%), indicating that chemicals present in the hepatopancreas do not end up in muscle tissue when the crab is cooked whole.  This study indicates that for crab consumers who eat the muscle tissue but not the hepatopancreas, the route of exposure to chemicals in the hepatopancreas would be via consumption of the crab cooking juices.  



		16 

		Page ES-7, Table ES-1

		Add USEPA 2014 to footnote d.

		The requested change will be made.



		17 

		Page ES-11

		Fish Consumption.  

The discussion of the cancer risks should clarify whether the other risk contributors e.g., about 4% were above the risk range or not.  



Fish Consumption and Crab Consumption

Here, and throughout the document, remove the term “target endpoint” and use the term “target organ effect” consistent with terminology used in RAGS Part A (EPA 1989).



Direct Contact with Sediment and Surface Water

Remove the term “thresholds” and replace with “range or noncancer HI = 1”.



		The requested changes will be made.



		18 

		Page ES-12, Section ES.2.5 Identification of Potential Chemicals of Concern

		Remove the term “thresholds” and replace with “range or noncancer HI = 1”.



Replace the text before the table with: “The following table summarizes potential COCs with individual pathway cancer risks greater than 10-4, and/or an individual pathway noncancer hazard quotient (HQ) greater than 1.” Remove chemicals with a cancer risk <10-4 and noncancer HI<1 from the summary table and revise the footnotes accordingly (i.e., delete footnotes c and d). Please revise this section to indicate that details regarding other chemicals within the risk range and below a HI=1 are provided in Section 6.4. 



Replace the text after the table with: “These potential COCs are also present in upstream and regional background media.  The levels of these COCs in background fish and/or crab tissue were found to pose consumption risks/hazards above the NCP risk range or noncancer HI=1. For methyl mercury, the background concentrations in fish tissue and the corresponding hazards are comparable to or greater than in fish collected in the LPRSA.”

		The requested changes will be made.



		19 

		Pages ES-12 to ES-15, Section ES.3 Conclusions

		Replace Section ES.3 with the revised text provided in Attachment A. Note that comments to this section of the Executive Summary also apply to Section 8.2 Conclusions (pages 8-8 through 8-10), which has text that almost exactly matches, and should also be replaced. 



Issues with the Conclusions section: 

The conclusions of the Executive Summary should specifically identify the calculated risk and HI values and not just note that values are above NCP risk/hazard thresholds (e.g., first bullet) or some degree lower than an alternate approach (e.g., fifth bullet).  In addition, the text concentrates on the percentage contributions of the chemicals, but should also clarify which chemicals are above the risk range or HQ = 1.  EPA notes that the last bullet on pages ES-14 and 8-10, does identify risk and hazard values for background levels. Text in the conclusions summarizing the site risks should be equally transparent.



The section should briefly identify potential health effects (i.e., target organ effects) associated with the noncancer hazards exceeding an HI = 1.



Since the PCB toxicity approach has a minimal impact on cumulative risks/hazards, the summary of this topic in the conclusions should be removed. 



The final paragraph of the section includes a phrase that does not make sense as written (i.e., “pose risks that contribute significantly to LPRSA risks”). Risks estimated for receptors in one area do not contribute to risks to receptors in another area. The sentence in Attachment A has been revised to “Upstream and regional levels of several potential COCs, including PCBs, pesticides, PAHs, and mercury, are elevated and may contribute to levels observed in the LPRSA and to risks estimated for LPRSA receptors.”

		EPA’s replacement text for ES.3 and the Conclusions section is acceptable with minor proposed revisions, as shown in EPA’s Attachment A in redline strikeout. 



		20 

		 Page 1-1, Section 1.0 Introduction, Second Paragraph

		The second sentence of this paragraph, starting with “Using the data…,” should be removed. Change last sentence to:  USEPA (2014a) provides standard default exposure assumptions (e.g., parameters for age-specific body weight, skin surface area, dermal absorption, etc.) that can be used at sites based on the Exposure Factors Handbook (2011) in the absence of site-specific information. 

		The second sentence (and associated paragraph) is nearly identical to the second paragraph in the Introduction to the RARC Plan (Windward/AECOM [in prep]). 



The last sentence in the paragraph is directive language from the Dispute Resolution.  CPG proposes to add EPA’s updated default exposure guidance (USEPA 2014a) to the guidance referenced in the sentence.  



Besides the addition of (USEPA 2014a) to the guidance reference in the last sentence, CPG does not agree that changes to this paragraph are needed.





		21 

		Page 2-2, Section 2.1.1 Site Background, Second Complete Paragraph

		In addressing EPA Specific Comment 32 on the Draft HHRA (10/16/15), text was added about the removal action at RM 10.9. In the revised text, the final sentence of the paragraph states that sediments at RM10.9 were removed “to address high concentrations of dioxins and other contaminants found at the surface of sediments in this area.” This implies that the high concentrations were just at the surface and have been addressed. However, as part of the removal action, the area has a cap overlying the remaining contaminated sediment.  For completeness, please add the following statement to the end of this paragraph: “In addition, as part of the removal action a cap was placed over remaining contaminated sediments in this area.”

		The requested change will be made.



		22 

		Page 2-2, Section 2.1.1 Site Background, Last Paragraph in Section

		Per response to EPA Specific Comment 33c (10/16/15) on the Draft HHRA, add a reference to the RI report in the final sentence about regional conditions.



		The requested change will be made.



		23 

		Page 2-6, Section 2.3 River Use

		As discussed in EPA Comment 39 (10/16/15) on the Draft HHRA, the discussion of fishing should also recognize the potential for exposures under future conditions. Reference to NJDHSS requires update to the New Jersey Department of Health (now NJDOH).

		The requested change will be made.



		24 

		Page 2-7, Footnote 10

		Add the following to the end of footnote 10: “, but did include five results from Newark.”

		The northwestern quadrant of Newark Bay lies within the municipal boundary of Newark.  The fact that five of the 267 intercepts for the Newark Bay Complex survey (Burger 2002) identify Newark as the location where the intercept was conducted is not relevant to the fact that the 1999 survey did not include locations on the LPR. CPG does not agree that the addition of this information to footnote 10 is necessary or appropriate.   



		25 

		Page 2-8, Footnote 11

		Change the wording to:  USEPA Region 2 did not provide input …

		The requested change will be made.  However, CPG wishes to remind EPA they were invited to participate in the development of the CAS, review the peer review charge, and were provided with a copy of the work plan. 



		26 

		Page 2-9, Section 2.3.1.1

		Last sentence: Add the following after the last sentence of this section “Results of this study have not been published in the peer-reviewed literature.”

		The results of the CAS have been presented at technical conferences (SETAC, AEHS) and published in the journal Environmental Toxicology and Chemistry as part of a peer-reviewed focus article on fish consumption as a driver in risk management decisions (Judd et al. 2015, ET&C, 34(11):2427-36). The addition of this sentence is not appropriate. 



		27 

		Page 3-1, Section 3.1 Data Evaluation

		The discussion in the last paragraph regarding the Cal EPA Air Resources sampling method needs clarification.  Need to clarify whether the data was QA/QCed and if Edison had any concerns about this method.

		The text will be revised as follows; added text underlined:



“It should be noted that some chemicals (e.g., certain metals, PAHs) were analyzed using modified analytical methods.  For example, PAHs were analyzed in sediment on some sampling events by Method 429M and on other sampling events by Method ID-0016.  Both are isotope dilution gas chromatography/mass spectrometry methods based on California EPA Air Resources Board Method 429 (CARB 1997), and yield results of comparable sensitivity and precision. These modified methods were submitted to EPA for review and approval as part of the project QAPPs. All data generated using these methods were validated per the approved QAPPs.”  



		28 

		Page 4-4, Section 4.1 Human Health Conceptual Site Model

		In the third full paragraph on page 4-4, regarding the inhalation pathway, change “30 years” to “26 years.”  





		The requested change will be made.



		29 

		Page 4-9, Section 4.3

		Replace the beginning of last sentence of second paragraph with the following: “While risk management decisions are based on the RME, the purpose of evaluating both an RME and a CTE…”

		The requested change will be made.



		30 

		Page 4-13, Section 4.3.6.1

		Remove footnote 28. Add “, included in Appendix M of this BHHRA” to the reference at the end of the first sentence of Section 4.3.6.1. 

		The requested change will be made.



		31 

		Page 4-14, Section 4.3.6.1 Fish Ingestion Rate, Second Bullet

		Define Newark Bay Complex either in the bullet or in a footnote on this page, “The Newark Bay Complex study area from Burger (2002) included Newark Bay and tidal portions of the Hackensack River, Arthur Kill, and Kill van Kull.”

		The requested change will be made.



		32 

		Page 4-16, Section 4.3.6.3, Cooking Loss for Fish

		Remove footnote 30. The technical information is provided in the text of Section 4.3.6.3, and all correspondence is provided in Appendix M of the BHHRA.

		The requested change will be made.



		33 

		Page 4-17, Section 4.3.6.5, Cooking Loss for Crab

		The 2013 document citing NJDHSS, should indicate that NJDHSS is now NJDOH. 

		The requested change will be made.



		34 

		Page 4-18, Section 4.3.6.5, Cooking Loss for Crab

		Remove footnote 31. The technical information is provided in the text of Section 4.3.6.5, and all correspondence is provided in Appendix M of the BHHRA.

		The requested change will be made.



		35 

		Pages 4-19 and 4-20, Section 4.3.7.3 Body Surface Areas in Contact with Sediment and Surface Water

		Skin surface areas for adults were based on means rather than 50th percentiles as accurately identified in the tables; the description in the text should be corrected.  Replace “50th percentile” with “mean values” in the third, fifth, and sixth paragraphs of this section.

		The requested changes will be made.



		36 

		Page 4-21, Section 4.3.7.4, Sediment to Skin Adherence Factors

		Remove footnote 32. The technical information is provided in the text of Section 4.3.7.4, and all correspondence is provided in Appendix M of the BHHRA.

		The requested change will be made.



		37 

		Page 4-26, Section 4.3.9 Body Weight

		The revised body weight for young children was not based on a standard default, but derived from values in the 2011 Exposure Factors Handbook as shown in Appendix N. The description in the text should be corrected as follows:

a. Second sentence, remove phrase “and 17 kg for young children”

b. Third sentence, change “Body weights for adolescent age groups…” to “Body weights for young children and adolescent age groups…”

Fourth sentence, add “17 kg for the 1 to <7 year old young child,” to the list.

		The requested changes will be made.



		38 

		Page 4-27, Section 4.3.10.2, Oral Absorption Adjustment Factors

		Second paragraph: Change “The assumption of 100% RBA results in an overestimate of risk…” to “The assumption of 100% RBA would result in an overestimate of risk…”

		The requested change will be made.



		39 

		Pages 4-31 to 4-32, Section 4.4.4.1 EPCs for 2,3,7,8-TCDD in Surface Water

		Add the following footnote to the end of the second sentence: A split sample of 11A-CE04-TTR1 was also collected and analyzed separately, and did not confirm the elevated concentration. The split sample result was 81 times lower.

		The requested footnote will be added.



		40 

		Pages 5-2 to 5-3, Section 5.1

		The fifth paragraph of this section (last paragraph on page 5-2 and top of page 5-3) should be removed because it does not reflect the current IRIS process that was noted in the second paragraph. IRIS is not updated on a monthly basis and the Verification Workgroup was disbanded 20 years ago.

		The CPG recommends retention of the first sentence in the paragraph, which points out that most of the toxicity values in the BHHRA are Tier 1 values, selected in accordance with EPA’s hierarchy of toxicity values for Superfund risk assessment.  The remainder of the paragraph will be removed.  



		41 

		Page 5-3, Section 5.1 Sources of Toxicity Data

		The discussion of HEAST is not necessary.  HEAST is clearly identified as a Tier 3 Toxicity value so it is not necessary to restate the reasoning for identifying this chemical as a Tier 3.



The discussion of the toxicity value for Thallium needs to clarify that value is based on Thallium Soluble Salts.  Also, this is an Appendix value indicating limitations on its use. The text on page 5-6 regarding these values should be referenced for this chemical.

		CPG disagrees that the discussion of HEAST is not necessary.  The discussion provides useful information regarding the uncertainties with the toxicity values listed in HEAST, particularly given that HEAST was last published nearly 20 years ago.



The discussion regarding thallium will be updated as requested.



		42 

		Page 5-4, Section 5.1 Sources of Toxicity Data, First Full Paragraph and Table

		Per response to EPA Specific Comment 87c (10/16/15) on the Draft HHRA and included in December 4, 2015, letter to CPG, two additional STSC references for surrogate values should be included in the last sentence of the paragraph. These should also be added to Section 9.0 References.

a. USEPA 2015: Letter from Superfund Technical Support Center to Marian Olsen dated November 12, 2015. Clarification on the use of male or female relative potency factors to derive surrogate points of departure.

b. USEPA 2015: Letter from Superfund Technical Support Center to Marian Olsen dated November 24, 2015. Inquiry as to whether the cancer risks of chlordane should be evaluated and if relative potency factors can be applied on the finding of hypertrophy for nonachlor.

In addition, based on these letters, chlordane relative potency factors should apply only to the noncancer assessment. In the table on page 5-4, change “Chlordane (IRIS) with RPF” to “Chlordane (IRIS)” in the CSF column for cis-Nonachlor, Oxychlordane, and trans-Nonachlor.



As noted in the CPG’s December 10, 2015 email, updating these toxicity values has minimal impact on final noncancer hazard estimates, but more significant impact on cancer risk estimates. Cis-nonachlor and oxychlordane will no longer be considered potential COCs for the LPSRA with the updated instructions for the relative potency factors.



		See response to General Comment 4.  The references and a discussion of the changes will be included in the revised BHHRA.  As the differences in risk and hazard estimates are negligible and have no impact on the conclusions of the BHHRA, the CPG proposes to include a statement to that effect in the text of the uncertainty evaluation, rather than populate the minimal change in risks/hazards through the RAGS D Tables.  



		43 

		Page 5-4, Section 5.1 Sources of Toxicity Data, Paragraph after Table

		The statements regarding the quality of toxicity values is inaccurate and should be removed.  The hierarchy provides adequate information regarding toxicity values and further discussion is not needed.  Specifically, ATSDR values are externally peer-reviewed and EPA coordinates with ATSDR.  This text should be dropped.

		The requested change will be made.



		44 

		Page 5-4, Section 5.2 Noncarcinogenic Toxicity Assessment

		Replace the term “true threshold” with “threshold.”

		The requested change will be made.



		45 

		Page 5-5, Section 5.2 Noncarcinogenic Toxicity Assessment, Second paragraph

		Not clear why the term “In regulatory toxicity assessment” is used.  Remove this phrase.



		The requested change will be made.



		46 

		Page 5-6, Section 5.2 Noncarcinogenic Toxicity Assessment

		The text regarding C9-C18 requires clarification that this value is a surrogate value for initial evaluation and needs to be updated with information provided by NCEA.

		The text describing the provisional, screening nature of the noncancer toxicity value for C9-C18 TPH will be revised to further clarify that it is surrogate value for initial evaluation.  The text already quotes the PPRTV chemical file regarding the uncertainty associated with the screening value and refers the reader to the PPRTV chemical file for more information.  If there is specific additional NCEA information of importance, CPG requests that EPA provide this clarification.  



		47 

		Page 5-6, Section 5.3 Carcinogenic Toxicity Assessment

		The text regarding the classifications of carcinogens based on the 1986 Cancer Guidelines needs to clarify that these classifications are being used until the chemicals are reassessed under the IRIS program based on the 2005 Cancer Guidelines.

		The requested change will be made.



		48 

		Page 5-7, Section 5.3 Carcinogenic Toxicity Assessment

		With regard to “narrative descriptions” in the second full paragraph on this page, replace the phrase “has not generally been implemented for chemicals” with “has not yet been implemented for many chemicals.” As discussed above, inclusion of narratives requires a re-evaluation of the chemical as part of the IRIS program.

		The requested change will be made.



		49 

		Page 5-8, Section 5.3 Carcinogenic Toxicity Assessment

		Paragraph 2: Third sentence, remove the phrase “as that is the value used in the RSL tables (USEPA 2015b).” Third sentence should read “… a value meeting Tier 3 criteria developed by NJDEP…” Fifth sentence, remove the phrase “As noted in the user’s guide for the RSLs (USEPA, 2015b),”

		The requested changes will be made.



		50 

		Page 5-11, Section 5.5.1, Dioxins and Furans

		Include reference to U.S. EPA 1996 regarding the CSF for dioxin of 150,000.

		The requested change will be made.



		51 

		Page 5-15

		Remove mention of RSLs as a source of toxicity values.  The hierarchy should be used.  Reference EPA’s 1993 Relative Potency Evaluation for PAHS as the source of the carcinogenic PAH toxicity values.

		The reference for the CSF for BaP in the table on this page is a typographical error, and should be USEPA 2015a (IRIS).  The 1993 RPF guidance is already referenced in the paragraph above the table as well as in the table header.



		52 

		Page 6-1, Footnote 40

		Add the following to the end of the footnote “However, ORD/NCEA is re-considering the appropriateness of updating this factor for purposes of calculating lifetime average daily dose, and the standard default exposure assumption for lifetime remains 70 years (USEPA 2014a).”

		The requested change will be made.



		53 

		Page 6-1, Section 6.1 Carcinogenic Risk Characterization

		Remove the discussion regarding background cancer risk levels based on the American Cancer Society.

		The excess lifetime cancer risk (ELCR) is the likelihood, over and above the “background cancer rate” that an individual will develop cancer in his or her lifetime. The discussion provides relevant context for understanding the magnitude of background cancer incidence in the U.S.  In other comments, EPA has directed that the magnitude of potential risks needs to be transparently discussed.  Furthermore, this discussion was included in the previous version of the BHHRA, with no comment on the first draft.  The CPG does not agree that the discussion of background cancer incidence in the U.S. should be removed.



		54 

		Page 6-3, Section 6.2 Noncarcinogenic Risk Characterization

		Change from “noncarcinogenic risks” to “noncarcinogenic hazards.”  



Change title to Noncarcinogenic Hazard Characterization.



Please remove “NCP” before goal of protection in the last paragraph of Section 6.2. The NCP specifically addresses the risk range and not the noncancer hazard.  Please also make this same change to the second bullet on page 6-25 and anywhere else in the document this phrase has been used. 



		The requested change will be made.



		55 

		Page 6-3 and 6-4, Section 6.2.1 Risk Characterization for Lead

		Page 6-3, Second sentence of Section 6.2.1: Change “target blood lead level” to “USEPA’s blood lead level of concern.”



Page 6-3 to 6-4, Third sentence of Section 6.2.1: change “USEPA regulatory target” to “USEPA risk reduction goal.”



Footnote 41: Change “Centers for Disease Control (CDC)” to “Centers for Disease Control and Prevention (CDC)”

		The requested change will be made.



		56 

		Page 6-4, Section 6.3 Risk Characterization Results 

		Please revise the first sentence of the first paragraph to read as follows:



The results of the risk characterization are presented below by receptor, highlighting risks exceeding 10-4 and/or a non-cancer HI greater than 1. 

		The requested change will be made.



		57 

		Page 6-4, Section 6.3.1 Recreational Angler

		The discussion of crab consumption needs to acknowledge that Burger did identify crab consumption in the survey that was used to derive the consumption rate. Add the following to the end of the first paragraph: “Crab consumption rates assumed in this evaluation are based on anglers who catch and consume crabs from the Newark Bay Complex, which includes tidal portions of rivers (Burger 2002).” 

		The requested change will be made with the specification that the tidal portions of the Hackensack River, Arthur Kill, and Kill van Kull were included, consistent with comment 31.



		58 

		Page 6-5, Section 6.3.1.1 Recreational Angler – Young Child

		Remove “applicable NCP benchmarks”. Please replace the “NCP risk range and the goal of protection of an HI=1”

		The requested change will be made.



		59 

		Page 6-24, Section 6.3.6 Lead Risk Characterization

		The adult lead methodology available at: https://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-methodology should be cited in place of the reference to Bowers et al. (1994).  The Adult Lead Methodology documents are the basis for the evaluation of lead exposures to adults.

		The requested change will be made.



		60 

		Page 6-24, Section 6.3.7 Risk Characterization Summary

		The Risk Characterization Summary should specifically identify the risks exceeding the risk range and goal of protection for non-cancer and the associated chemicals.  The reader should not be referred to a Table to find the results of the assessment.  At a minimum the key risk pathways should be identified before the discussion of the relative percent contributions of the individual chemicals to the total risk or hazard.

		The risk/hazard estimates are presented in the sections immediately preceding the summary section.  To minimize repetition, the ranges of risk/hazard estimates will be added to the Summary section.



		61 

		Page 6-30, Section 6.4 Potential COC Identification

		Remove term “target endpoint” and replace with “target organ effect.”

		The requested change will be made.



		62 

		Page 6-31, Potential COC Identification, Unnumbered Table

		The third paragraph on page 6-30 indicates that for each medium and exposure route, potentially carcinogenic potential COCs are presented in these potential COC summary tables according to the following cancer risk range categories: greater than 10-4, greater than 10-5 and less than 10-4, greater than 10-6 and less than 10-5. And an HI greater than 1 and an HI greater than 0.1 and less than 1. However, the unnumbered table on page 6-31 is not a clear presentation of the potential COCs and the media of concern that exceed the risk range and the noncancer goal of protection of an HI=1. 



In order to address this, please replace the summary table on page 6-32 with a table that includes chemicals by media greater than 10-4, greater than 10-5 and less than or equal to 10-4, greater than 10-6 and less than or equal to 10-5. And an HI greater than 1 and an HI greater than 0.1 and less than 1 in this section. 

		The text table on page 6-31 will be replaced with a summary table that specifies potential COCs by risk/hazard category.



		63 

		Page 6-32, Section 6.4 Potential COC Identification

		The last paragraph of Section 6.4 on page 6-32 includes information not necessary for the risk characterization section of the BHHRA. EPA has provided language to replace this paragraph below: 



Please revise the last paragraph of Section 6.4 to read as follows: 

Additional factors considered in the identification of potential COCs include contributions from background sources described below. Section 6.5 provides details regarding this evaluation. 

In addition, overall uncertainties associated with the four steps of the risk assessment process that may also be considered in the evaluation of potential COCs are provided in Chapter 7 of the BHHRA. 

		The requested change will be made.



		64 

		Page 6-33, Section 6.5 Background Evaluation

		Remove term “target endpoint” and replace with “target organ effect.”

		The requested change will be made.



		65 

		Page 6-34, Section 6.5.1 Summary of Regional Background Data Sets, Table

		Correct the number of accessible surface sediment samples from the 2008 LRC Program from “6 samples” to “2 samples”, consistent with the number of data points from this program used in Appendix L.

		The requested change will be made.



		66 

		Page 6-34, Section 6.5.2 Regional Background Risk Evaluation, Third Bullet and Footnote 43

		For estimation of background risks associated with direct contact with sediment, the BHHRA only discusses cancer risks for comparison to the LPRSA.  For this exposure pathway, noncancer hazards were more of an issue for the LPRSA than cancer risks (i.e., cancer risks were less than 1 x 10-4 but HI was greater than 1), and should also be included in the comparison to background.  Change the end of the third bullet from “cancer43” to “cancer and noncancer” and remove footnote 43.

		The requested change will be made.



		67 

		Pages 6-39 to 6-40, Section 6.5.2.4 Regional Background Risks for Direct Contact with Surface Sediment

		Add a noncancer assessment to this section. 

a. Remove the last sentence of the paragraph just before the sediment risk table on page 6-39.

b. Add a subsection for noncancer sediment hazards on page 6-40. 

		The requested changes will be made.  Please note that Table L-28 already includes the noncancer hazard calculation.



		68 

		Page 6-40, Section 6.5.2.5 Summary of Regional Background Risks

		Remove the phrase “risks posed by” from the first sentence.  It should state that “the levels of potential COCs … pose cancer risks…” not that “… the risks posed by the levels of potential COCs … pose cancer risks…”



Change the discussion in the second paragraph to include consideration of noncancer hazards from direct contact with sediment rather than just cancer risks.

		The requested changes will be made.



		69 

		Page 7-1

		Replace “due to lack of absolute scientific knowledge” with “due to both variability and uncertainty in exposure patterns of human receptors and toxicity of chemicals.”



Remove the term “regulatory” from “regulatory risk assessment.”

		The requested changes will be made, with the following modification:  “due to both variability and uncertainty in risk assessment parameters, such as exposure patterns of human receptors and toxicity of chemicals.”



		70 

		Page 7-7, Exposure Scenario Assumptions

		Second complete paragraph: Consistent with General Comment 8, remove the first two sentences of this paragraph, from “USEPA Region 2’s directive…” through “…(USEPA 2014a).” 

		The requested change will be made.



		71 

		Page 7-7, Section 7.2.1.1 Sediment and Surface Water Exposures

		Add the following sentences after the first paragraph: “As noted in Section 6, direct contact with sediment and surface water are minor contributors to total cancer risks, posing sitewide and segment-specific risks within or below the NCP risk range. Similarly, direct contact with these media are minor contributors to cumulative noncancer hazard, posing sitewide and segment-specific HIs below 1, with the exception of RM 6-9 and RM 6-9 East Bank in particular.”

		The requested sentence will be added.



		72 

		Page 7-9, Section 7.2.1.1 Sediment and Surface Water Exposures

		Remove “NCP benchmarks”. Use term “NCP risk range” and for non-cancer refer to exceeding the goal of protection of a HI=1.

		The requested change will be made.



		73 

		Page 7-9, Section 7.2.1.2 Fish and Crab Consumption Exposures, First Paragraph

		Per response to EPA Specific Comment 124 (10/16/15) on the Draft HHRA, add text here stating that urban populations often have less opportunity to travel to more desirable locations for recreation.

		Ability to travel was added to the first paragraph in 7.2.1.1, which presents a general discussion of factors that may affect recreational activities and site choices.  The requested change will be made to the first paragraph in 7.2.1.2, replacing the speculative term “often” with “may”.  



		74 

		Pages 7-10 through 7-13, Section 7.2.1.2 fish and Crab Consumption Exposures

		Per response to EPA Specific Comment 127a (10/16/15) on the Draft HHRA, the text needs additional clarification that the Burger survey was for the Newark Bay Complex and not Newark Bay alone.  These pages still mention “Newark Bay trips,” “Newark Bay fish consumption,” and “Newark Bay anglers.” Locations surveyed by Burger (i.e., the Newark Bay Complex) also included tidal portions of waterways adjacent to Newark Bay.

		The first sentence under “Fish Consumption Rate” states that the Burger survey was based on the Newark Bay Complex.  The 4th sentence in the 2nd paragraph also states that the anglers were intercepted in the Newark Bay Complex, as does the first line in the last bullet on page 7-10.  To provide additional clarity, “Complex” will be added to the remaining instances of “Newark Bay” on the referenced pages.



		75 

		Page 7-10, Fish Consumption Rate, Second Paragraph, Fourth Sentence

		Change “A total of 61 consuming anglers in the Newark Bay Complex were intercepted once…” to “A total of 65 consuming anglers in the Newark Bay Complex were intercepted and interviewed once…”  A total of 65 anglers were interviewed and the number dropped to 61 anglers only after USEPA removed 4 outliers. Add a footnote after the edited phrase: “Burger (2002) noted that they saw the same people at the survey locations from time to time but each person was interviewed only once for the study.”

		The requested changes will be made.  



		76 

		Page 7-10, Fish Consumption Rate, First Bullet

		The mean portion size noted here of 11.7 ounces was reported in Burger (2002), but does not reflect the mean portion size in the data used to estimate the fish consumption rate after outliers were removed. 

a. The second sentence should be revised to “… mean portion size reported by consumers in Burger (2002) of 11.7 ounces…” (text italicized here to indicate addition).  

b. In addition, add the following text after the second sentence: “USEPA’s analysis of the raw Burger (2002) data identified and excluded four records because the respondents estimated a serving size greater than 30 ounces per meal. The mean portion size was 7.45 ounces for the 61 respondents from the Burger (2002) raw data that were used to estimate the fish consumption rates in this report; this portion size is consistent with the other surveys mentioned above.”

		The requested changes will be made.



		77 

		Page 7-12, Table

		Per response to EPA Specific Comment 127b (10/16/15) on the Draft BHHRA, a table of fish ingestion rates used in other Region 2 HHRAs has been added to the report. However, this table is limited to just four recent sites and presents an incomplete picture. Figure 3 from the Fish and Crab Consumption Rates memo (USEPA 2012; page 3709 in the Appendices pdf file) has a more complete listing, showing values for 15 sites in Region 2 going back to 1990. Refer the reader to the figure for additional information. In addition, add a footnote below the table:

Ingestion rates of 25 and 26 g/day in the table were based on a recommended default fish ingestion rate from USEPA 1997 that is no longer recommended as a default in USEPA 2011.

		The requested changes will be made.



		78 

		Page 7-12, Fish Consumption 

Rate, Last Paragraph, Fourth Sentence

		This sentence references the BHHRA for the Lower Duwamish River. However, the consumption rate assumed for a site in Washington State (Lower Duwamish River) is not directly relevant to a site in the northeast region of the United States.  As stated in the Exposure Factors Handbook (USEPA 2011) with regard to fish intake, 

“…available data are limited to certain geographic areas and cannot be readily generalized to the U.S. population of freshwater recreational anglers as a whole… For example, factors associated with water body, climate, fishing regulations, availability of alternate fishable water bodies, and water body productivity may affect recreational fish intake rates.” 

Remove the sentence (fourth sentence of paragraph).

		The requested change will be made.



		79 

		Page 7-13, Crab Consumption Rate

		First paragraph, last sentence, replace with “There is uncertainty in this ingestion rate.”



In addition, as previously noted, references to the area of the Burger (2002) study should state “Newark Bay Complex” and not just “Newark Bay.”

		The requested change will be made.  However, CPG continues to assert there is considerable uncertainty in the appropriateness of the crab consumption rate for the LPRSA both now and in the foreseeable future.  



The references to Newark Bay will be updated to include “Complex” as requested.



		80 

		Page 7-14, Crab Tissue Type Consumed

		This subsection just mentions how risks are expected to change with assumptions about crab tissue type consumed, but these risks are actually quantified later in the report. Move the second paragraph from page 7-17 (starts with “Many anglers consume only the crab muscle…”) to this section. Also, identify the HI values that exceed 1 in the moved text.

		The requested changes will be made.



		81 

		Page 7-15, Section 7.2.1.2 Fish and Crab Consumption Exposures, Cooking Loss

		Paragraph following table. In the sixth sentence, beginning with “Despite the variability…” change “…cooking loss factor in the assessment…” to “…cooking loss factor in the CTE assessment…”

		The requested change will be made.



		82 

		Page 7-18, Section 7.2.1.4, Consumption of Other Biota

		In Paragraph 1, please add the following sentence after the first sentence on this page. “Some of these biota, such as ducks and turtles, are fattier than fish or crabs and therefore may carry heavier burdens of PCBs/TCDD.” 

		The requested change will be made.



		83 

		Page 7-22, Section 7.2.2.2 Uncertainty in Sediment EPCs

		The discussion of the sediment EPCs based on a one mile segment requires further clarification. Please note “in Three-Mile Segment” in the final column of the table. Add the following to the text just before the final sentence of this section: “Similar results for one-mile segments are expected for the other receptors with sediment direct contact exposure (e.g., adolescent waders and swimmers, young child waders).”

		The requested changes will be made.



		84 

		Pages 7-25 to 7-30, Section 7.2.3 Estimation of Exposure Dose

		The text should also indicate EPA’s process and guidance that allows the evaluation of relative bioavailability of chemicals; however, data on bioavailability for the COPCs was not available to allow the modifications in bioavailability as was done for arsenic. In the first sentence, insert “where data are available,” before “…absorption adjustment factors…”  



This whole section, including subsections 7.2.3.1 and 7.2.3.2, focuses on issues of uncertainty in bioavailability from sediments (both dermal and oral), without putting those issues in the context of site risk estimates: direct human contact with sediment, whether through dermal contact or incidental ingestion, is a relatively minor contributor to total risk for the LPRSA .  For sediment exposures, cancer risks did not exceed the NCP risk range and noncancer hazard estimates only exceeded the goal of protection of an HI of 1 in a limited section of the river (i.e., RM 6-9, with maximum HI of 5), primarily due to TCDD-TEQ. The introduction to this section should provide this context. EPA would accept editing this section as indicated in these comments or removing it completely because it does not have bearing on the most significant risks for the LPRSA.



		Text will be added to the end of the first paragraph of 7.2.3 as follows: “ USEPA guidance allows for the site-specific evaluation of relative bioavailability of metals and TCDD (USEPA 2007, 2010e, 2015m); however, site-specific data were not available to support quantitative modification of default bioavailability factors.  Therefore, the uncertainty associated with default estimates of bioavailability and dermal absorption is discussed qualitatively.”  



USEPA. 2007. Guidance for Evaluating the Oral Bioavailability of Metals in Soils for Use in Human Health Risk Assessment. OSWER 9285.7-80. 

USEPA. 2015m. Soil Dioxin Relative Bioavailability Assay Evaluation Framework.



The change to the first sentence of the section will be made.



The changes to subsections 7.2.3.1 and 7.2.3.2 are discussed below in responses to Specific Comments 85 and 86, respectively.



		85 

		Pages 7-26 to 7-29, Section 7.2.3.1 Default Dermal Absorption Fractions

		This section should discuss this topic in the context of the risks/hazards for the LPRSA. 



Make the following edits to this section:

a. Change the second sentence in this section (page 7-26) to “The default DAF for PAHs may be overestimated and a lower DAF could be used for TCDD-TEQ for areas with high foc.”

b. Insert the following after the second sentence: “Using the default DAFs, no dermal exposures to LPRSA sediment contributed significantly to estimated cancer risks or noncancer hazards. Cancer risks from sediment exposures were all below 10-4, and primarily from incidental ingestion. Noncancer hazards from sediment exposure only exceeded an HI of 1 in RM 6-9 and RM 6-9 East (HI of up to 5), again primarily from incidental ingestion. Even in these areas, dermal HIs were less than or equal to 1. Estimated cancer risks and noncancer hazards from dermal exposure to sediment could be even lower in non-default DAFs are considered. 

c. Remove the phrase “and oral absorption” from the next sentence (previously the third sentence) because this section focuses on dermal absorption factors. 

d. TCDD-TEQ – Add the following text after the table on page 7-27: “While a lower DAF may be applicable if accessible areas with sediment foc > 10% are found, it is important to note that estimated cancer risks and noncancer hazards from dermal exposures to TCDD-TEQ in sediment are already within the NCP risk range and less than or equal to the goal of protection of an HI of 1.”

e. PCBs – Remove this subsection from pages 7-27 to 7-28. Cancer risks from dermal contact with PCBs in sediment never exceeded 10-6 and noncancer hazards were well below an HI of 1.  

f. PAHs – Add the following text at the end of this subsection on page 7-28: “However, it is important to note that estimated cancer risks and noncancer hazards from dermal exposures to PAHs in sediment are already within the NCP risk range and below the goal of protection of an HI of 1.”

		a. CPG proposes to retain PCBs in the second sentence and note that the subsequent discussion focuses on PAHs and TCDD as sediment dermal contact risks/hazards for PCBs were below 10-6 and an HI of 1.  The discussion of alternative dermal absorption factors for PCBs will be removed.

b. The revised change will be made (“in” will be changed to “if” in the last sentence).

c. The requested change will be made.

d. Per CPG response (b) above, this statement has already been added to the beginning of this section; CPG believes the addition of this statement again (one paragraph later) is unnecessarily redundant.

e. Per CPG response (a) above, this subsection will be removed.

f. Per CPG response (b) above, this statement has already been added to the beginning of this section; CPG believes the addition of this statement again is unnecessarily redundant. 



		86 

		Page 7-29, Section 7.2.3.2 Oral Bioavailability

		As noted in Comment 146 (10/16/15) on the Draft BHHRA, EPA continues to be concerned with presentation of scientific studies that have not been reviewed by the agency to support oral bioavailability factors for chemicals other than arsenic, especially for chemicals that are not even identified in the BHHRA as potential COCs for direct contact with sediment (i.e., PCBs and arsenic).



See Attachment B for revised text for this section that is to be incorporated in the revised draft BHHRA. 

		As noted in CPG’s prior response to EPA Specific Comment 146 on the Draft HHRA, CPG disagrees with EPA’s contention that uncertainty evaluations should not reference values and/or scientific studies that have not been reviewed by the agency.  This view is contrary to agency guidance (USEPA 1995b, 2000, 2005b) which supports full and transparent discussion of uncertainties, including data gaps in knowledge and alternative views.  



Dioxin is identified as a COC for direct contact with sediment, as the HI exceeded 1 for the RM 6-9 East Bank area due to TCDD-TEQ, primarily from ingestion exposure.  CPG proposes to focus the oral bioavailability discussion on dioxin and remove the discussions of alternative bioavailability values for other COPCs. EPA’s replacement text for 7.2.3.2 is acceptable with minor proposed revisions, as shown in EPA’s Attachment B in redline strikeout.   



		87 

		Pages 7-30 through 7-39, Section 7.3  Toxicity Assessment through Section 7.3.3

		EPA’s previous comments highlighted that the text should reference the Cancer Guidelines and the non-cancer RfD/RfC Guidance.  Changes are recommended based on the Cancer Guidelines and RfD/RfC guidance and the updates to the IRIS agenda regarding the reassessment of cancer toxicity of dioxin. The issue is that although the revised text quoted the documents it also included information that is contradictory to what is said in the EPA Guidance/Guidelines.  At this point, as the document is going final, the text should be consistent with EPA’s Guidance/Guidelines. 



See Attachment C for revised text for this section that is to be incorporated in the revised draft BHHRA.  Additional comments regarding some of the revisions to text within this section are provided below.

		CPG does not agree that the text in the Revised Draft BHHRA was inconsistent with EPA’s guidance/guidelines.  Please see CPG’s responses to specific comments below. 



EPA’s replacement text for Sections 7.3.1 and 7.3.2 is acceptable with minor proposed revisions, as shown in EPA’s Attachment C in redline strikeout



		88 

		Page 7-30, Section 7.3 Toxicity Assessment, Paragraph 1

		In Paragraph 1, the statement regarding the Cancer Guidelines indicates the evaluation of the cancer slope factor only.  The text needs to also indicate the evaluation of the Weight of Evidence for Carcinogenicity as part of the process and as noted in the Cancer Guidelines. 

The text indicates “and effects assumed to be without a threshold (potentially carcinogenic), although there is increasing scientific evidence that many carcinogens also act via a threshold mechanism.” The term “threshold” is inaccurate.  Footnote #3 of the Cancer Guidelines indicates the term “linear” is used consistent with the Guidelines in place of the term “threshold”.   The Guidelines text also indicates that “Estimating thresholds can be problematic; for example, a response that is not statistically significant can be consistent with a small risk that falls below an experiment’s power of detection.”  The Cancer Guidelines do not support the conclusions presented in the LPRSA revised draft BHHRA (December 2015) that “there is scientific evidence that many carcinogens also act via a threshold mechanism.”  Further the guidelines indicate: “The Agency's more current guidelines for these effects (U.S. EPA 1996a, 1998b), however, do not use this assumption, citing the difficulty of empirically distinguishing a true threshold from a dose-response curve that is nonlinear at low doses.”  



It is recommended that the text indicate:  “The Cancer Guidelines highlight the “difficulty of empirically distinguishing a true threshold from a dose-response that is non-linear at low doses”.  Alternatively, this text can be dropped since we do not have non-linear toxicity values in the LPRSA assessment – the only mention is chloroform, later in this section, which is not a potential COC. The sentence regarding overestimates of risks is inconsistent with the Cancer Guidelines.  Specifically, the Guidelines state:  “The use of upper bounds generally is considered to be a health-protective approach for covering the risk to susceptible individuals, although the calculation of upper bounds is not based on susceptibility data. Similarly, exposure during some lifestages can contribute more or less to the total lifetime risk than do similar exposures at other times. The dose-response assessment characterizes, to the extent possible, the extent of these variations.”



Revisions to Paragraph 1 of Section 7.3 based on the Cancer Guidelines are provided in Attachment C. 



		Use of the term “threshold” is not inaccurate. Footnote #3 of the 2005 Cancer Guidelines explicitly states that “the term “nonlinear” refers to threshold models (which show no response over a range of low doses that include zero).   The reference to “more current guidelines for these effects (USEPA 1996a, 1998b)” refers to USEPA’s guidelines for reproductive toxicity and neurotoxicity not cancer risk assessment.



The Cancer Guidelines acknowledge that the approaches used are intended to be “health protective” to address uncertainty in the absence of complete information.  More often than not, the outcome of health-protective approaches is risk estimates that are more likely to over than underestimate any actual risk.



EPA’s replacement text for the first paragraph of Section 7.3 is acceptable with minor proposed revisions, as shown in EPA’s Attachment C in redline strikeout



		89 

		Pages 7-30 to 7-31, Section 7.3 Toxicity Assessment, Paragraphs 2 through 4

		These paragraphs were in Section 5.1 in the June 2014 Draft BHHRA and moved to the uncertainty section, per response to Comment 84 (10/16/15). However some edits and additional information should be provided based on the relevant guidance mentioned in that comment/response.  



Paragraph 2: This paragraph focuses on limitations in the application of animal study results to predicting human dose-response relationships. The Cancer Guidelines (USEPA 2005b) provide additional insights into how animal study information is weighed by EPA, and some points from the guidelines should be added here.



Paragraph 3: Change from term conservative to “health protective.” Remove reference to “Sections 5.3 and 5.4 below” which is artifact from the text’s earlier location in the report.



Paragraph 4: The text refers to a 1989 guidance and needs to be updated to reflect the current guidelines/guidance. 



See Attachment C for revised text for this section that is to be incorporated in the revised draft BHHRA. 

		EPA’s replacement text for paragraphs 2 through 4 of Section 7.3 are acceptable with minor proposed revisions, as shown in EPA’s Attachment C in redline strikeout



		90 

		Pages 7-34 through 7-39, Section 7.3.3 Uncertainty in TEF Approach

		Nearly 5 pages of the uncertainty section are devoted to discussing the TCDD TEQ Approach (USEPA 2010) as applied to dioxin and PCB data for this project. It is agreed that areas of uncertainty exist within the TCDD TEQ Approach. However, missing from the text is the acknowledgement that this approach, since first introduced in the 1980’s:  



· Has been the focus of intensive scientific scrutiny

· Has been improved and strengthened over the years by incorporating newer scientific studies as they became available and through World Health Organization (WHO) consensus regarding congener-TEF assignments provided by leading experts regarding toxicity of dioxin and dioxin-like compounds (DLCs) 

· In current form, is considered standard practice nationally and internationally for use in risk assessments involving dioxin and DLCs  



In short, the TCDD TEQ Approach has substantial scientific standing and is considered the best tool available for assessment of dioxins and DLCs in CERCLA risk assessments. Section 7.3.3 must affirmatively acknowledge the validity and applicability of the TCDD TEQ Approach for use in the subject BHHRA.



See Attachment C for revised text for this section that is to be incorporated in the revised draft BHHRA.

		The uncertainty section devotes several pages to this topic because dioxin is the principal risk driver at the LPRSA.  PCBs are also discussed because some of the congeners are presumed to also have dioxin-like effects.  While the TCDD TEQ approach may be considered standard practice for risk assessment of dioxin-like compounds, there are key uncertainties that should be acknowledged to present a transparent and complete assessment of the TEQ risk.  The text has focused on presenting a full and clear discussion of issues related to this important area of uncertainty. 



EPA’s replacement text for Section 7.3.3 is acceptable with minor proposed revisions, as shown in EPA’s Attachment C in redline strikeout.  This includes re-instating in two places relevant important information on TEF uncertainties that was presented in the Revised Draft BHHRA.



		91 

		Page 7-39 to 7-40, Section 7.3.4 Potential Contribution from Early-life Exposures to Lifetime Risk

		Paragraph 1, First Sentence: Remove phrase “and infant (0-1 yr)” from the first sentence because the ADAF approach includes an infant of 0 to <2 years. 



Paragraph 1, after first sentence: The rest of the first paragraph criticizes the default approach for estimating TCE toxicity to non-adult receptors, without putting this uncertainty into context for this LPRSA.  Estimated cancer risks from exposure to TCE at the LPRSA never exceeded 10-6. Remove all of this paragraph after the second sentence.



Paragraph 2, Final Sentence: The following text requires revisions.  “While there is uncertainty in the extent of early life exposures, the available data suggest that in utero and infant exposures to bioaccumulative COPCs via the mother’s consumption of LPRSA fish and crab are not contributing appreciably to lifetime risk.” Replace the sentence with the following: “The extent to which women of childbearing age are consuming or will consume LPRSA fish and crabs is uncertain.” 

		Paragraph 1, First Sentence: The phrase “and infant (0-1 yr)” was included because the young child receptor evaluated in the BHHRA is a child aged 1 to <7.  To clarify, the CPG proposes the following revision:



Through the use of ADAFs, this BHHRA addresses the few COPCs that are assumed to exert carcinogenic effects via MMOA (i.e., potentially carcinogenic PAH, hexavalent chromium, and TCE), such that all age groups except pre-conception, in utero and infant (0-1 yr) are quantitatively addressed by this BHHRA.  Note that the USEPA’s ADAF approach does include an infant aged 0 to <2 years; however, this BHHRA evaluates a young child aged 1 to <7, such that the 0 to <1 year infant is not explicitly included.



Paragraph 1, after first sentence:



The text was not intended as a critique on the USEPA approach, but rather to highlight that the approach taken in the BHHRA is health-protective.  The USEPA RSL equations for TCE do in fact differentiate between the mutagenic effects for kidney cancer and the non-mutagenic effects for non-Hodgkin’s lymphoma and liver cancer through the use of adjustment factors to the cancer slope factor and inhalation unit risk factor (See Section 5.1.8 of the May 2016 RSL User’s Guide (https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide-may-2016)).  Using the approach taken by USEPA for RSL derivation, the potential risks for TCE would be lower than those predicted by the BHHRA.  However, since TCE is not a risk-driver, the discussion about TCE will be removed.



Paragraph 2, Final Sentence: The requested change will be made.





		92 

		Page 7-40, Section 7.3.5 Use of Surrogate Values

		The following sentence needs revision: “The COPCs that required surrogates generally consist of chemicals/groups where the assignment of surrogates is generally accepted, including PAH compounds, DDx isomers, chlordane isomers, endosulfan isomers, butyltins, and TPH ranges.” 



Within this sentence, replace the phrase “where the assignment of surrogates is generally accepted” with the phrase “that have been reviewed by the STSC, and for which the STSC has developed specific surrogate recommendations.” 

		The requested change will be made. 



		93 

		Page 7-40, Section 7.3.6 Tier 3 Toxicity Values

		Replace the text in this section prior to the table with the following:



“There is uncertainty associated with the toxicity values based on Tier 3 sources due to the variable nature of peer-review and consensus among scientists on the best estimate of toxicity. While most COPCs have Tier 1 or 2 toxicity values, it was necessary to identify Tier 3 toxicity values for six COPCs: organic arsenic, copper, thallium, TPH C9-C18, hexavalent chromium, and TCDD-TEQ. The following table summarizes the relevant exposure and toxicity information for these six compounds; their contribution to the risk results is discussed below.”

		The requested change will be made.



		94 

		Page 7-43, Section 7.4 Risk Characterization

		In Paragraph 1, change “…upper-bound exposure estimates…” to “…upper-bound and average exposure estimates…”

		The requested change will be made.



		95 

		Page 7-43, Section 7.4.1 Risk from Multiple Chemicals

		In Paragraph 2, cancer slope factors are mischaracterized as “upper 95th percentile estimates on a COPC’s carcinogenic potency” and “upper 95th percentiles of probability distributions.” Correct the description to “upper bound estimates of a COPC carcinogenic potency” throughout Paragraph 2. 

		The requested change will be made.



		96 

		Page 7-44, Section 7.4.1, table

		[bookmark: _GoBack]Remove arsenic from this table as an example since it is associated with other types of tumors including liver, etc.

		The referenced table presents noncancer endpoints.  It is not clear why arsenic should be removed.



		97 

		Pages 7-44 to 7-45, Section 7.4.2

		Change the language in the first sentence to:  Generally, the goal of a risk assessment is to estimate risk to the RME individual. 



Third sentence: Change “extremely conservative (health-protective)” to “health protective, and the majority of people will have a lower level of potential risk.” 



Remove the rest of the paragraph, starting with “For example, …” The example would only be accurate if all the input variables have the same variability and shape, which is rarely the case in actual situations as discussed in EPA’s 2004 Office of the Science Advisor Staff Paper on Risk Assessment Principles & Practices (EPA/100/B-04/001). Factors with greater variability (e.g., chemical concentrations, which can vary at the LPRSA by more than 2 orders of magnitude), influence the resulting percentile position much more than factors with more limited variability (e.g., loss of chemicals due to cooking). The staff paper notes that “selecting the mean value for the concentration input value and 95th percentile values for the others will result in a calculated exposure that is much closer to the mean of the resulting distribution than the 95th percentile (or higher), because the resulting  distribution is heavily influenced by the concentration input.” This statement also holds true when using the 95% UCL on the mean of the concentrations for a robust data set.



Add the following to the end of the first sentence at the top of page 7-45: “consistent with guidance (USEPA 1989, 1990, 2014). Consequently, the resulting risk estimates are expected to be on the high end of the range of risks but within the range of plausible outcomes.”



Add the following bullet to the list on page 7-45:

· 95 percent upper confidence limit on the arithmetic mean concentrations of chemicals in fish and crab tissue



Revise the bullet regarding cancer slope factors from “95th percentile cancer slope factors” to 

· Upper bound cancer slope factors



Add to end of the section:

“As stated in the Cancer Guidelines and other guidance documents, within a population a portion will be at the high end of the distribution while risks to the average individual represented by the 50th percentile will be lower.  This risk assessment found that the risks to the average individual (i.e., CTE scenarios) still remained above the risk range and/or the goal of protection of an HI = 1.”



Based on the above comment, Attachment D provides the revised Section 7.4.2 to be incorporated in the revised draft BHHRA. 

		The CPG does not agree that the combined effect of the directive assumptions and approaches used in the BHHRA resulted in risks that are “within the range of plausible outcomes.”  



With regard to the compounding conservatism discussion, it is important to note that most of the key exposure parameters, including concentration, ingestion rate, exposure duration, are lognormal in shape and have similar variability such that the combination of upper-bound assumptions leads to risks that exceed the 95th percentile (Cullen 1994, Burmaster and Harris 1993).  Other “baseline” assumptions and approaches that also contribute to the overall pattern of compounding conservatism include the use of an FI of 1, assuming no change in exposure concentrations due to natural attenuation or biodegradation in the future, and the use of upper-bound toxicity values. The very conservative nature of the risk assessment process and resulting risk estimates is generally not recognized. 



EPA’s replacement text for Section 7.4.2 is acceptable with minor proposed revisions, as shown in EPA’s Attachment D in redline strikeout.  



		98 

		Page 7-45, Section 7.4.3 Risks to Sensitive Populations

		In the last sentence, change “through the use conservative assumptions” to “through the use of health protective assumptions.” 

		The requested change will be made.



		99 

		Page 7-48, Section 7.5 Summary of Uncertainty in BHHRA for the LPRSA

		Change the statement “very conservative” to “health protective”.



		The text will be revised to remove “very” and the phrase “and provide a high degree of health-protectiveness” will be added to the end of the sentence.



		100 

		Pages 8-2 to 8-3, Section 8.1.2 Exposure Assessment

		The discussion regarding EPA Region 2 needs to clarify that the values provided to the CPG are consistent with guidance.  Also clarify that the RME is the basis for decisions at Superfund sites.

		See response to General Comment 2.  The text will be clarified to note the RME is the basis for decisions at Superfund sites.



		101 

		Page 8-3, Section 8.1.3 Toxicity Assessment

		Remove the reference to Bowers et al. for the lead exposure.  The appropriate references are the IEUBK and Lead Methodology which may incorporate the Bowers work.

		The requested change will be made.



		102 

		Pages 8-4 through 8-6, Section 8.1.4 tables

		Highlight the exceedance of the risk range for individual chemicals on the tables in Sections 8.1.4.1 and 8.1.4.2.

		The requested change will be made.



		103 

		Page 8-8, Section 8.2 Conclusions

		Indicate that the RME is the basis for the decision in appropriate bullets.



		The requested change will be made.



		104 

		Page 8-10, Section 8.2 Conclusions

		Last paragraph, second sentence: Change “conservative” to “health protective.” 

Last paragraph, third sentence: Clarify that the evaluation of risks in the absence of background is consistent with guidance.

		The requested changes will be made.



		105 

		Pages 8-8 through 8-10, Section 8.2 Conclusions

		Revise this section per comments provided on the Executive Summary (Section E.3 Conclusions).  

		See response to Specific Comment 19.



		106 

		Table 3-12

		The report is missing Table 3-12, which is listed in the Table of Contents as “Analysis of Tissue COPCs Not Identified as Surface Water or Sediment COPCs.”

		The table was inadvertently omitted and will be included in the revised BHHRA.



		107 

		Table 5-1, chemicals using Chlordane as surrogate

		Per final response to Comment 87c on the Draft BHHRA (provided in December 4, 2015 letter), 

a. Change the RfD for cis-Nonachlor from 1.72E-04 mg/kg-day to 1.04E-04 mg/kg-day. Change the relative potency factor (RPF) in footnote g from 2.9 to 4.8.

b. Change the RfD for trans-Nonachlor from 2.51E-05 mg/kg-day to 1.55E-05 mg/kg-day. Change the RPF in footnote g from 19.9 to 32.2. 

Footnote g should be updated to include the November 12 and November 24, 2015, letters from STSC to Marian Olsen.

		See responses to General Comment 4 and Specific Comment 42.



		108 

		Table 5-2, PCBs

		As noted on page 5-12 of the text, the “lowest risk and persistence” CSFs for PCBs were not used in this BHHRA. Remove these two rows from the table, or add a footnote to the table indicating the values were not used in the BHHRA.

		The requested change will be made.



		109 

		Table 5-2, chemicals using Chlordane as surrogate

		Per final response to Comment 87c on the Draft BHHRA (provided in December 4, 2015 letter), chlordane RPFs should apply only to the noncancer assessment and should be removed from this table.

a. Change the cancer slope factor for cis-Nonachlor from 1.02E+00 (mg/kg-day)-1 to 3.50E-01 (mg/kg-day)-1.

b. Change the cancer slope factor for Oxychlordane from 1.96E+00 (mg/kg-day)-1 to 3.50E-01 (mg/kg-day)-1.

c. Change the cancer slope factor for trans-Nonachlor from 6.97E+00 (mg/kg-day)-1 to 3.50E-01 (mg/kg-day)-1.

d. Change footnote g to “Value for chlordane is used as a surrogate based on structural similarity. Letters from Superfund Technical Support Center to Marian Olsen dated August 5, November 12, and November 24, 2015.”

		See responses to General Comment 4 and Specific Comment 42.



		110 

		Tables 6-15 through 6-21, Identification of Potential COCs 

		Remove cis-Nonachlor, Oxychlordane, and/or trans-Nonachlor from these tables as necessary based on revised risks using the updated toxicity values. Also, add Dieldrin as a potential COC in Tables 6-15, 6-17, and 6-19 for Angler (Adult)/Crab Muscle & Hepatopancreas.

		See responses to General Comment 4 and Specific Comment 42.  Dieldrin will be added as a potential COC for Adult Angler Crab Muscle and Hepatopancreas in Tables 6-15, 6-17 and 619.



		111 

		Table 6-21, Summary of Potential COCs By Medium and Scenario

		Add an “X” to the table for PCBs (non-DLC) for RME Crab Muscle and Hepatopancreas (based on information in Table 10.7). Add gamma-Chlordane to the table with an “X” for RME Mixed Fish Diet (based on information in Table 10.7)

		The “X”s for these constituents were inadvertently left out, and the table will be revised as requested.



		112 

		Appendix L, pages 1-1 to 1-2, Fourth Paragraph, Second Sentence

		Change “The approach used for establishing background concentrations…” to “The approach used for evaluating background concentrations…”

		The requested change will be made.



		113 

		Appendix L, Section 3.1 Outlier Identification, Footnote 2 and Final Paragraph of Section

		The footnote on page 3-1 states that BaP in surface water is not evaluated further in the background appendix. However, on page 3-3, the final paragraph in Section 3.1 is about BaP in surface water and refers to summary statistics in Table L-10. Either remove the paragraph and Table L-10, or move footnote 2 to follow this paragraph.

		The footnote will be moved as requested. 



		114 

		Appendix L, page 4-1, Section 4.0 Exposure Point Concentrations for Background Risk and Tables L-15 through L-19 and L-21 through L-24

		Per response to Comment 218 (10/16/15) on the Draft BHHRA, the text should clarify which statistic was used as the EPC. 

a. At the end of the first paragraph on page 4-1, insert the sentence “The EPC is the lower of the UCL and maximum detected concentration for data sets with at least 5 detected samples; for data sets with fewer than 5 samples or 5 detects, the EPC is the maximum concentration.”

In Tables L-15 through L-19 and L-21 through L-24, copy footnote f from Table L-25 and insert the footnote after “Exposure Point Concentrations” in the title.

		The requested change will be made.












		No.

		Page No.

		Specific Editorial Comments

		CPG Response



		1 

		Page 5-2, Section 5.1, Third Bullet

		Change the reference for HEAST from USEPA 1997c to USEPA 1997b.

		The requested change will be made.



		2 

		Page 6-35, First Full Paragraph

		Change “Appendix J” to “Appendix L” where the background data were checked for outliers.

		The requested change will be made.



		3 

		Page 7-18, Section 7.2.2, Third Paragraph, Third Sentence

		Currently reads “Results are provided in Appendix F American eel…” Insert the word “for” after “Appendix F.”

		The requested change will be made.



		4 

		Page 7-24, Section 7.2.2.4, Second Paragraph, Last Sentence

		Remove the phrase “…surface water, sediment, and…” because Table 7-1 just presents data for tissue.

		The requested change will be made.



		5 

		Page 7-34, Section 7.3.2.3, Second Paragraph, Last Sentence

		Change the reference at the end of the sentence from USEPA 2013a to USEPA 2015a.

		The requested change will be made.



		6 

		Page 9-17, References

		For USEPA, 2014a, add the following to the end of the citation: “FAQs updated September 14, 2015.”

		The requested change will be made.



		7 

		Table 3-11a

		The text for locations of maximum concentrations in blue crab tissue were cut off throughout the table. Please revise the row height/width accordingly.

		The requested change will be made.



		8 

		Table 6-2

		Values in this table should match the sitewide values presented in Table 6-8 (for RME) and Table 6-12 (for CTE), but occasionally differ because of the number of decimal places presented (e.g., 0.1 shown rather than 0.09). Please make information in these tables consistent.

		The requested change will be made.



		9 

		Appendix A, List of Tables and Attachments

		a. In the titles for Tables A-1, A-10, and A-19, change “Butylins” to “Butyltins”

b. Add the two new attachments for data usability worksheets to this TOC list

		The requested change will be made.



		10 

		Appendix A, Table A-19

		In the title, change “Butylins” to “Butyltins”

		The requested change will be made.



		11 

		Appendix L, page 2-1, Table L-1

		Correct the number of fish tissue samples from above Dundee Dam. Change “50 fillet samples” to “47 fillet samples” based on the information in later tables (e.g., Table L-4). 

		The requested change will be made.  Additionally, Table L-5 will be revised to remove repeated samples for smallmouth bass and to add a missing sample for northern pike.



		12 

		Appendix L, Table L-5

		a. There should only be 3 samples listed for Smallmouth Bass. Remove the repeated samples.

b. Insert the missing Northern Pike sample.

		The requested change will be made.



		13 

		Appendix L, Table L-9

		Footnote j (about “Blue crab – muscle only”) is missing. Please add.

		The requested change will be made.



		14 

		Appendix L, Table L-18

		Correct the FOD for Hexachlorobenzene from 3:6 to 3:3.

		Hexachlorobenzene was analyzed via two methods, E1699M and SW8270D, such that there are six results.(two for each sample).  The results for the SW8270D method were not detected and will be eliminated from the summary statistics and the FOD will be updated to 3:3.  Because the minimum, maximum, and mean detected statistics do not include non-detects, and a UCL was not calculated, no other changes are necessary.



		15 

		Appendix L, Table L-20

		Remove “Largemouth &” from column header for Smallmouth Bass. Correct information in footnotes a through e as follows:

a. American eel EPC selected in Table L-16 (not L-13)

b. Channel catfish EPC selected in Table L-17 (not L-14)

c. Common carp EPC selected in Table L-19 (not L-16)

d. Smallmouth bass EPC selected in Table L-18 (not L-15, and remove Largemouth bass from footnote)

e. White perch EPC selected in Table L-15 (not L-12)

		The requested changes will be made.
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CPG Responses to USEPA’s August 25, 2016 Comments  

Revised Draft Baseline Human Health Risk Assessment Report 
 for the Lower Passaic River Study Area  

dated December 2015 
 

No. EPA’s General Comment (8/25/16) CPG Response 

1  

The document will require revisions to address EPA comments that were not 
appropriately addressed from previous comments on the June 2014 draft BHHRA. 
EPA’s comments must be incorporated appropriately; if they are not, the document will 
not be approvable and EPA will proceed as per Paragraph 44 of the Agreement. If the 
next draft of the BHHRA is deficient, EPA may elect to modify the document itself 
pursuant to Paragraph 44 of the Agreement, and, as per Paragraph 47 of the 
Agreement, the CPG would be required to accept the findings of the modified report 
(subject to dispute resolution). 

The CPG disagrees with the Region’s contention that December 2015 version of the BHHRA did not 
appropriately address the Region’s previous comments.  As the CPG has previously documented, the Region’s 
comments have had no significant or substantive effect on the risk calculations presented in the June 2014 or 
December 2015 versions of the 17-mile BHHRA both of which present risk estimates that are comparable to 
the Region’s 8-mile FFS HHRA.  The Region’s comments are largely based on its unique interpretation of 
USEPA policy and guidance and its unwillingness to consider a realistic presentation of uncertainties 
associated with risk assessment.  Nonetheless, the CPG will endeavor to address the Region’s latest 
comments that will not result in any demonstrable change in risk characterization for the 17-mile LPRSA.  
 
The CPG considers this a partial and preliminary response to the Region’s comments provided in good faith for 
further discussions. As such, the CPG reserves its right under the May 2007 AOC in revising and completing 
this and other deliverables related to the17-mile RI/FS.   

2  

Consistent with the Dispute Resolution (EPA letter 2/6/12, see page 3693 of the 
BHHRA Appendices pdf), all instances where it states “At the direction of USEPA 
Region 2” or “USEPA Region 2 directed the CPG to use” shall also include the phrase 
“and consistent with guidance and policies.”  
 
Specific examples are provided below.  

• Page ES-5. “USEPA Region 2 has directed the CPG to use [footnote], and…”  
• Page ES-6. “At the direction of USEPA Region 2, the…” 
• Page 4-9. “… those that USEPA Region 2 directed the CPG to use …”  
• Page 4-10. “…those directed by USEPA for use…” 
• Page 7-7. “USEPA Region 2’s directed exposure parameter…” 
• Page 7-10. “…fish consumption rates were directed by USEPA Region 2 

(USEPA 2012b), and were…” 
• Pages 8-2 to 8-3. “…those that Region 2 directed the CPG to use…” 

The February 6, 2012 Dispute Resolution on the RARC Plan does not state that the phrase “and consistent 
with guidance and policies” was to be added in every instance where the BHHRA states “At the direction of 
USEPA Region 2” or “USEPA Region 2 directed the CPG to use”.  The Dispute Resolution directed the 
addition of the following sentence after the statement that the exposure parameters are those that EPA 
directed the CPG to use in the BHHRA for the LPRSA: “All of EPA’s directions are consistent with EPA 
guidance, practices, and policies for conducting risk assessments.”  As per EPA’s direction, this statement was 
added to the RARC Plan (Section 3.4.4) dated April 12, 2012.  
 
CPG is also not aware of specific EPA guidance or policy stipulating the following:  
 

• Page ES-6: EPA’s directive that anglers always consume both the crab muscle and hepatopancreas, 
and for both the RME and CTE scenarios  

• Page 4-15: EPA’s directive that a fraction ingested of 100% (all fish/crab comes from the Site) be used 
for fish and crab consumption, and for both the RME and CTE scenarios 

• Page 4-16: EPA’s directive that cooking loss for fish and crab consumption be zero for the RME 
scenario 

• Page 7-32: EPA’s directive that the Tier 3 CSF of 150,000 per mg/kg-day be used for TCDD 
 
While it may be the case that EPA’s directions may be found within the range of possibilities allowed by 
guidance or can be found in other risk assessments, that does not equate with the directed values being 
appropriate for use in a site-specific LPRSA risk assessment.  As CPG has previously stated, EPA has 
imposed numerous unrealistic assumptions that do not reflect site-specific conditions or comport with the intent 
of Reasonable Maximum Exposure (RME).  However, CPG has performed the BHHRA in accordance with the 
EPA’s directives. 
   
Nevertheless, to address EPA’s comment, instances where the text states “at the direction of USEPA Region 
2” or “USEPA Region 2 directed the CPG to use” will be removed from the document.   
 
 

3  

The text still uses the term “NCP threshold” which suggests a bright line for decisions at 
Superfund sites.  The Role of the Baseline Risk Assessment in Superfund Remedy 
Selection Decisions, April 22, 1991 clearly states that the risk range is not a bright line.  
As indicated in previous comments, the presentation of risk should be presented as 
below the risk range, above the risk range or within the risk range, or above or below or 
equal to the goal of protection of a non-cancer HQ/HI of 1. 
 

The term will be changed as described. 

4  

The Superfund Technical Support Center (STSC) letters of November 12 and 24, 2015 
regarding surrogates for cis-nonachlor, oxychlordane, and trans-nonachlor were 
provided in EPA’s December 4, 2015 letter, but were not incorporated in the revised 
draft because of time limitations in submitting the report. Specific comments provided 
below address adding the information to Section 5, Section 7, and Tables 5-1 and 5-2. 

In its June 5, 2015 comments on the June 2014 draft BHHRA, Region 2 included surrogate recommendations 
for chlordane isomers. In a teleconference on June 15, 2015, the CPG requested additional information 
regarding the appropriate surrogate for cis and trans-nonachlor, and Region 2 indicated that they would ask for 
clarification from STSC. 
 

https://www.epa.gov/risk/role-baseline-risk-assessment-superfund-remedy-selection-decisions
https://www.epa.gov/risk/role-baseline-risk-assessment-superfund-remedy-selection-decisions
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No. EPA’s General Comment (8/25/16) CPG Response 
Changes to these toxicity values will also impact risk calculation tables; noncancer 
hazards will increase slightly for the nonachlors and cancer risks will decrease for all 
three COPCs. Cis-nonachlor and oxychlordane will no longer be considered potential 
COCs for the LPRSA with the updated instructions for the relative potency factors. 

In its October 16, 2015 response to CPG, Region 2 included STSC’s response.  The STSC provided multiple 
relative potency factors for cis and trans-nonachlor and oxychlordane based on noncancer studies. STSC did 
not provide specific guidance on which values to apply, nor whether the values applied to cancer effects. CPG 
requested clarification on this issue during the October 22, 2015 teleconference between Region 2 and CPG 
representatives, and written request in the CPG’s letter to Region 2 dated November 11, 2015.  
 
On December 4, 2015, Region 2 provided STSC’s response, nearly six months after CPG’s request for 
clarification. However, in order to meet the December 18, 2015 deadline for the Revised BHHRA, AECOM had 
already completed the calculations using professional judgment regarding the application of the relative 
potency factors. The differences between the STSC approach and the approach taken for the Revised Draft 
BHHRA are summarized in an email from Robert Law (dmi) to Stephanie Vaughn and Jennifer LaPoma (EPA) 
on December 10, 2015. As the email and its attached summary indicate, the differences between the 
approaches are minimal and would not result in changes to the conclusions of the BHHRA. Jennifer LaPoma 
responded on December 14, 2015 that the CPG should submit the Revised BHHRA in its current form. 
 
As the differences in risk and hazard estimates are negligible and have no impact on the conclusions of the 
BHHRA, the CPG proposes to include a statement to that effect in the text rather than populate the minimal 
change in risks/hazards through the RAGS D Tables and text tables. 

5  

For estimation of background risks associated with direct contact with sediment, the 
BHHRA only discussed cancer risks for comparison to site risks.  For this exposure 
pathway, noncancer hazards were more of an issue for the site than cancer risks (i.e., 
cancer risks were less than 1 x 10-4 but HI was greater than 1), and background 
noncancer hazards should also be discussed in the text. (The noncancer hazards for 
background sediment were presented in a table in Appendix L, but not included in the 
evaluation in Section 6.5.2.) 

The requested change will be made. 

6  

The Uncertainty Evaluation section is very long (48 pages) and inclusive of potentially 
valid but secondary information. A meaningful uncertainty section is expected to be a 
balanced appraisal of major uncertainties that will significantly affect the site-specific 
numerical risks as they relate to the selection of remedies. There are uncertainty issues 
that do not need to be included and other uncertainties that should be reduced in size to 
a paragraph. Per EPA General Comment 12 on the Draft BHHRA (comments dated 
October 16, 2015), “the text requires revisions to concentrate on the main risk drivers 
with less emphasis on exposure parameters that are not significant drivers.” The 
discussion of uncertainty needs to concentrate on risks above the NCP risk range and 
an HI = 1. Similarly, the Executive Summary should concentrate on the main risk drivers 
consistent with this recommendation. 
 
The Uncertainty Evaluation continues to discuss uncertainties in some assumptions 
without linking them to an impact on the site risk estimates. 
Examples: 

- Critique of default dermal absorption fractions for three sets of chemicals (pp. 7-
26 to 7-29) when dermal contact with sediment was a very minor contributor to 
cumulative risks/hazards for the LPRSA. Indeed, for one of the chemical groups 
(i.e., PCBs), estimated cancer risks never exceeded 10-6 and noncancer 
hazards were well below an HI of 1. 

- Critique of default approach for estimating TCE cancer risks to non-adult 
receptors (p. 7-39) when TCE cancer risks never exceeded 10-6. 

Detailed discussions of exposure parameters or chemicals that are not significant 
drivers distract the reader from issues that are key to interpreting the primary site risks 
and should be limited to a summary statement or removed from the report.  

The CPG maintains that the Uncertainty Evaluation in the Revised Draft BHHRA provides a comprehensive 
and meaningful discussion of uncertainties relevant to the LPRSA risk calculations.  To address Region 2’s 
concern about length and inclusion of potentially secondary information, the discussions of some issues have 
been condensed or removed from the Uncertainty Evaluation section.  See responses to Specific Comments 
70, 78, 84, 85, 86, 87, 88, 89, 90, and 97. 

7  

Summary sections of the report should include the magnitude of risk/hazard estimates 
(missing from ES.3 Conclusions and 8.2 Conclusions).  Summary sections also should 
identify key target organs/effects potentially associated with the noncancer hazards 
(missing from ES.1 Summary of Key Findings, ES.3 Conclusions, and 8.2 Conclusions). 

Sections ES.1 Summary of Key Findings, ES.2.4 Risk Characterization Results, and 8.1.4 Risk 
Characterization Results, all present the magnitude of the risk/hazard estimates.  Tables ES.1 – ES.4 and the 
text tables in 8.1.4 also present the risks/hazard estimates by receptor, with the target organs/effects identified 
in the text tables in 8.1.4.  Per Attachment A of EPA’s comments, the maximum risk/hazard and target 
organs/effects will be added to the Conclusions in ES.3 and 8.2.   
 

8  
Multiple descriptions of correspondence and calls leading up to final assumptions 
applied in the risk assessment do not add value to the HHRA report and should be 
removed. Technical basis for values used should be provided in the main text and 

The requested change will be made. 
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uncertainties in those values are discussed in the uncertainty section (Section 7).  All 
correspondence between EPA and the CPG regarding the risk assessment between 
September 2010 and December 2015 are provided in Appendix M of the BHHRA. It is 
acceptable to provide the list of correspondence about exposure assumptions once (i.e., 
footnote 27 on page 4-10), but subsequent descriptions of communications should be 
removed: 

• Page 4-13, footnote 28 
• Page 4-16, footnote 30 
• Page 4-18, footnote 31 
• Page 4-21, footnote 32 
• Page 7-7, second complete paragraph 

9  

With regard to the Creel Angler Survey (CAS), the document details the attributes of the 
study, but fails to discuss potential issues with the representativeness of the CAS study.  
The document does, however, go into a substantial amount of detail questioning the 
default parameters and other surveys used as the basis of EPA’s recommended 
exposure parameters (see section 7.2.1.2 for example).  Discussion of the CAS study in 
the document should also include identification of potential issues of the CAS study.  
 
On page 7-12, last paragraph, the discussion about the fish consumption rates in the 
range of 1 meal/month to 2 meals/month are supported by the CPG’s CAS. As per 
EPA’s previous comments on the BHHRA including EPA’s October 30, 2015 email from 
Stephanie Vaughn to Rob Law, this quantification is inconsistent with the direction 
provided by EPA and all references to the CAS should clearly state that the data 
represents current conditions, in the presence of a consumption advisory.  

The discussion of the CAS study will note potential issues. 
 
 
 
 
 
The CPG has followed EPA Regions 2’s prior direction on this issue; the two sentences immediately following 
the 1 to 2 meals/month discussion states that the survey was conducted without EPA oversight/review and the 
data represents current conditions, in the presence of a consumption advisory. 
 
 

  



   

September 26, 2016 4  

No. Page No. Specific Comment CPG Response 

10  

Pages ES-1 and ES-
2, Section ES.1 
Summary of Key 
Findings 

The text regarding the primary purpose of the risk assessment needs to be expanded to “inform 
the public regarding risks” in addition to the risk manager. 
 
The use of the term “threshold” is inconsistent with OSWER Directive 9355.0-30.  Consistent 
with the Directive, a more appropriate term is “exceed the risk range”.   
 
The discussion regarding the “dominant risk contributor” for the fish consumption pathway 
highlights TCDD toxicity equivalency and PCBs as the main risk drivers.  The only other 
chemical with an HI > 1 is mercury.  The discussion needs to clarify that the other contaminants 
e.g., pesticides, arsenic, BAP, are below the upper end of the risk range and below an HI = 1. 

The requested changes will be made. 

11  
Page ES-2, Section 
ES.1 Summary of 
Key Findings 

Bullets identifying noncancer health hazard estimates with a Hazard Index (HI) greater than 1 
should also identify potential health effects (i.e., target organ effects) associated with that 
hazard estimate.   

The requested change will be made. 

12  

Page ES-3, Section 
ES.1 Summary of 
Key Findings, Last 
bullet 

The discussion of background should clarify that excluding TCDD-TEQ still results in a cancer 
risk greater than the risk range and a non-cancer HI > 1. The requested change will be made. 

13  

Page ES-4, Section 
ES.2.1 Data 
Evaluation and 
Hazard Identification 

Paragraph 1. Recommend removing statement “as agreed with USEPA Region 2” and “CPG’s 
RI/FS” programs requires consideration since this language suggests that this is not an EPA 
document. 
 
Paragraph 2.  Change sentence “Because of the conservative screening process that was 
used …” to “The screening process used to identify COPCs is designed to assure that 
chemicals not identified as COPCs are minor contributors to the overall risks and hazards from 
the site.”’  
 
Paragraph 3.  Remove the first sentence beginning “Many of the chemicals identified as 
COPCs…” as it is broad and conclusory.   
  

The requested changes will be made.   

14  
Page ES-5, Section 
ES.2.2 Exposure 
Assessment 

Remove term “conservative.” The more appropriate term is “health protective” and should be 
used throughout the document. 

The term “conservative” is used extensively in EPA’s Risk Assessment Guidance for Superfund 
(RAGS), Exposure Factors Handbook, and other risk assessment guidance to describe 
assumptions and approaches intended to be above average or upper-bound.  The use of 
“conservative” as applied to the description of RME in ES.2.2 (fourth paragraph) is consistent 
with language from RAGS (Section 6.1.2), which states: “The intent of the RME is to estimate a 
conservative exposure case (i.e., well above the average case) that is still within the range of 
possible exposures.”  Replacement of “conservative” with “health-protective” throughout the 
document is not appropriate and CPG does not agree to this wholesale change.  However, the 
use of the word conservative will be reviewed and, if appropriate, removed or replaced with 
health-protective on a case-by case basis. 

15  
Page ES-6, Section 
ES.2.2, Exposure 
Assessment  

First full paragraph: Insert the following at the end of the first sentence “because even if the 
consumer does not eat the hepatopancreas, exposure to the chemical may still occur if the crab 
is cooked before the hepatopancreas is removed.”  

The requested change will be made.   
 
As CPG has previously noted, Zabik et al. (1992) found the percent loss of PCBs from crab 
muscle tissue boiled with and without the hepatopancreas to be similar (approximately 25% to 
35%), indicating that chemicals present in the hepatopancreas do not end up in muscle tissue 
when the crab is cooked whole.  This study indicates that for crab consumers who eat the 
muscle tissue but not the hepatopancreas, the route of exposure to chemicals in the 
hepatopancreas would be via consumption of the crab cooking juices.   

16  Page ES-7, Table 
ES-1 Add USEPA 2014 to footnote d. The requested change will be made. 
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17  Page ES-11 

Fish Consumption.   
The discussion of the cancer risks should clarify whether the other risk contributors e.g., about 
4% were above the risk range or not.   
 
Fish Consumption and Crab Consumption 
Here, and throughout the document, remove the term “target endpoint” and use the term “target 
organ effect” consistent with terminology used in RAGS Part A (EPA 1989). 
 
Direct Contact with Sediment and Surface Water 
Remove the term “thresholds” and replace with “range or noncancer HI = 1”. 
 

The requested changes will be made. 

18  

Page ES-12, Section 
ES.2.5 Identification 
of Potential 
Chemicals of 
Concern 

Remove the term “thresholds” and replace with “range or noncancer HI = 1”. 
 
Replace the text before the table with: “The following table summarizes potential COCs with 
individual pathway cancer risks greater than 10-4, and/or an individual pathway noncancer 
hazard quotient (HQ) greater than 1.” Remove chemicals with a cancer risk <10-4 and 
noncancer HI<1 from the summary table and revise the footnotes accordingly (i.e., delete 
footnotes c and d). Please revise this section to indicate that details regarding other chemicals 
within the risk range and below a HI=1 are provided in Section 6.4.  
 
Replace the text after the table with: “These potential COCs are also present in upstream and 
regional background media.  The levels of these COCs in background fish and/or crab tissue 
were found to pose consumption risks/hazards above the NCP risk range or noncancer HI=1. 
For methyl mercury, the background concentrations in fish tissue and the corresponding 
hazards are comparable to or greater than in fish collected in the LPRSA.” 

The requested changes will be made. 

19  
Pages ES-12 to ES-
15, Section ES.3 
Conclusions 

Replace Section ES.3 with the revised text provided in Attachment A. Note that comments to 
this section of the Executive Summary also apply to Section 8.2 Conclusions (pages 8-8 
through 8-10), which has text that almost exactly matches, and should also be replaced.  
 
Issues with the Conclusions section:  
The conclusions of the Executive Summary should specifically identify the calculated risk and 
HI values and not just note that values are above NCP risk/hazard thresholds (e.g., first bullet) 
or some degree lower than an alternate approach (e.g., fifth bullet).  In addition, the text 
concentrates on the percentage contributions of the chemicals, but should also clarify which 
chemicals are above the risk range or HQ = 1.  EPA notes that the last bullet on pages ES-14 
and 8-10, does identify risk and hazard values for background levels. Text in the conclusions 
summarizing the site risks should be equally transparent. 
 
The section should briefly identify potential health effects (i.e., target organ effects) associated 
with the noncancer hazards exceeding an HI = 1. 
 
Since the PCB toxicity approach has a minimal impact on cumulative risks/hazards, the 
summary of this topic in the conclusions should be removed.  
 
The final paragraph of the section includes a phrase that does not make sense as written (i.e., 
“pose risks that contribute significantly to LPRSA risks”). Risks estimated for receptors in one 
area do not contribute to risks to receptors in another area. The sentence in Attachment A has 
been revised to “Upstream and regional levels of several potential COCs, including PCBs, 
pesticides, PAHs, and mercury, are elevated and may contribute to levels observed in the 
LPRSA and to risks estimated for LPRSA receptors.” 

EPA’s replacement text for ES.3 and the Conclusions section is acceptable with minor proposed 
revisions, as shown in EPA’s Attachment A in redline strikeout.  
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20  
 Page 1-1, Section 
1.0 Introduction, 
Second Paragraph 

The second sentence of this paragraph, starting with “Using the data…,” should be removed. 
Change last sentence to:  USEPA (2014a) provides standard default exposure assumptions 
(e.g., parameters for age-specific body weight, skin surface area, dermal absorption, etc.) that 
can be used at sites based on the Exposure Factors Handbook (2011) in the absence of site-
specific information.  

The second sentence (and associated paragraph) is nearly identical to the second paragraph in 
the Introduction to the RARC Plan (Windward/AECOM [in prep]).  
 
The last sentence in the paragraph is directive language from the Dispute Resolution.  CPG 
proposes to add EPA’s updated default exposure guidance (USEPA 2014a) to the guidance 
referenced in the sentence.   
 
Besides the addition of (USEPA 2014a) to the guidance reference in the last sentence, CPG 
does not agree that changes to this paragraph are needed. 
 

21  

Page 2-2, Section 
2.1.1 Site 
Background, Second 
Complete Paragraph 

In addressing EPA Specific Comment 32 on the Draft HHRA (10/16/15), text was added about 
the removal action at RM 10.9. In the revised text, the final sentence of the paragraph states 
that sediments at RM10.9 were removed “to address high concentrations of dioxins and other 
contaminants found at the surface of sediments in this area.” This implies that the high 
concentrations were just at the surface and have been addressed. However, as part of the 
removal action, the area has a cap overlying the remaining contaminated sediment.  For 
completeness, please add the following statement to the end of this paragraph: “In addition, as 
part of the removal action a cap was placed over remaining contaminated sediments in this 
area.” 

The requested change will be made. 

22  

Page 2-2, Section 
2.1.1 Site 
Background, Last 
Paragraph in Section 

Per response to EPA Specific Comment 33c (10/16/15) on the Draft HHRA, add a reference to 
the RI report in the final sentence about regional conditions. 
 

The requested change will be made. 

23  Page 2-6, Section 
2.3 River Use 

As discussed in EPA Comment 39 (10/16/15) on the Draft HHRA, the discussion of fishing 
should also recognize the potential for exposures under future conditions. Reference to 
NJDHSS requires update to the New Jersey Department of Health (now NJDOH). 

The requested change will be made. 

24  Page 2-7, Footnote 
10 Add the following to the end of footnote 10: “, but did include five results from Newark.” 

The northwestern quadrant of Newark Bay lies within the municipal boundary of Newark.  The 
fact that five of the 267 intercepts for the Newark Bay Complex survey (Burger 2002) identify 
Newark as the location where the intercept was conducted is not relevant to the fact that the 
1999 survey did not include locations on the LPR. CPG does not agree that the addition of this 
information to footnote 10 is necessary or appropriate.    

25  Page 2-8, Footnote 
11 Change the wording to:  USEPA Region 2 did not provide input … 

The requested change will be made.  However, CPG wishes to remind EPA they were invited to 
participate in the development of the CAS, review the peer review charge, and were provided 
with a copy of the work plan.  

26  Page 2-9, Section 
2.3.1.1 

Last sentence: Add the following after the last sentence of this section “Results of this study 
have not been published in the peer-reviewed literature.” 

The results of the CAS have been presented at technical conferences (SETAC, AEHS) and 
published in the journal Environmental Toxicology and Chemistry as part of a peer-reviewed 
focus article on fish consumption as a driver in risk management decisions (Judd et al. 2015, 
ET&C, 34(11):2427-36). The addition of this sentence is not appropriate.  

27  Page 3-1, Section 
3.1 Data Evaluation 

The discussion in the last paragraph regarding the Cal EPA Air Resources sampling method 
needs clarification.  Need to clarify whether the data was QA/QCed and if Edison had any 
concerns about this method. 

The text will be revised as follows; added text underlined: 
 
“It should be noted that some chemicals (e.g., certain metals, PAHs) were analyzed using 
modified analytical methods.  For example, PAHs were analyzed in sediment on some sampling 
events by Method 429M and on other sampling events by Method ID-0016.  Both are isotope 
dilution gas chromatography/mass spectrometry methods based on California EPA Air 
Resources Board Method 429 (CARB 1997), and yield results of comparable sensitivity and 
precision. These modified methods were submitted to EPA for review and approval as part of 
the project QAPPs. All data generated using these methods were validated per the approved 
QAPPs.”   

28  

Page 4-4, Section 
4.1 Human Health 
Conceptual Site 
Model 

In the third full paragraph on page 4-4, regarding the inhalation pathway, change “30 years” to 
“26 years.”   
 
 

The requested change will be made. 
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29  Page 4-9, Section 
4.3 

Replace the beginning of last sentence of second paragraph with the following: “While risk 
management decisions are based on the RME, the purpose of evaluating both an RME and a 
CTE…” 

The requested change will be made. 

30  Page 4-13, Section 
4.3.6.1 

Remove footnote 28. Add “, included in Appendix M of this BHHRA” to the reference at the end 
of the first sentence of Section 4.3.6.1.  The requested change will be made. 

31  
Page 4-14, Section 
4.3.6.1 Fish Ingestion 
Rate, Second Bullet 

Define Newark Bay Complex either in the bullet or in a footnote on this page, “The Newark Bay 
Complex study area from Burger (2002) included Newark Bay and tidal portions of the 
Hackensack River, Arthur Kill, and Kill van Kull.” 

The requested change will be made. 

32  
Page 4-16, Section 
4.3.6.3, Cooking 
Loss for Fish 

Remove footnote 30. The technical information is provided in the text of Section 4.3.6.3, and all 
correspondence is provided in Appendix M of the BHHRA. The requested change will be made. 

33  
Page 4-17, Section 
4.3.6.5, Cooking 
Loss for Crab 

The 2013 document citing NJDHSS, should indicate that NJDHSS is now NJDOH.  The requested change will be made. 

34  
Page 4-18, Section 
4.3.6.5, Cooking 
Loss for Crab 

Remove footnote 31. The technical information is provided in the text of Section 4.3.6.5, and all 
correspondence is provided in Appendix M of the BHHRA. The requested change will be made. 

35  

Pages 4-19 and 4-
20, Section 4.3.7.3 
Body Surface Areas 
in Contact with 
Sediment and 
Surface Water 

Skin surface areas for adults were based on means rather than 50th percentiles as accurately 
identified in the tables; the description in the text should be corrected.  Replace “50th percentile” 
with “mean values” in the third, fifth, and sixth paragraphs of this section. 

The requested changes will be made. 

36  

Page 4-21, Section 
4.3.7.4, Sediment to 
Skin Adherence 
Factors 

Remove footnote 32. The technical information is provided in the text of Section 4.3.7.4, and all 
correspondence is provided in Appendix M of the BHHRA. The requested change will be made. 

37  Page 4-26, Section 
4.3.9 Body Weight 

The revised body weight for young children was not based on a standard default, but derived 
from values in the 2011 Exposure Factors Handbook as shown in Appendix N. The description 
in the text should be corrected as follows: 

a. Second sentence, remove phrase “and 17 kg for young children” 
b. Third sentence, change “Body weights for adolescent age groups…” to “Body weights 

for young children and adolescent age groups…” 
Fourth sentence, add “17 kg for the 1 to <7 year old young child,” to the list. 

The requested changes will be made. 

38  

Page 4-27, Section 
4.3.10.2, Oral 
Absorption 
Adjustment Factors 

Second paragraph: Change “The assumption of 100% RBA results in an overestimate of risk…” 
to “The assumption of 100% RBA would result in an overestimate of risk…” The requested change will be made. 

39  

Pages 4-31 to 4-32, 
Section 4.4.4.1 EPCs 
for 2,3,7,8-TCDD in 
Surface Water 

Add the following footnote to the end of the second sentence: A split sample of 11A-CE04-
TTR1 was also collected and analyzed separately, and did not confirm the elevated 
concentration. The split sample result was 81 times lower. 

The requested footnote will be added. 

40  Pages 5-2 to 5-3, 
Section 5.1 

The fifth paragraph of this section (last paragraph on page 5-2 and top of page 5-3) should be 
removed because it does not reflect the current IRIS process that was noted in the second 
paragraph. IRIS is not updated on a monthly basis and the Verification Workgroup was 
disbanded 20 years ago. 

The CPG recommends retention of the first sentence in the paragraph, which points out that 
most of the toxicity values in the BHHRA are Tier 1 values, selected in accordance with EPA’s 
hierarchy of toxicity values for Superfund risk assessment.  The remainder of the paragraph will 
be removed.   
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41  
Page 5-3, Section 
5.1 Sources of 
Toxicity Data 

The discussion of HEAST is not necessary.  HEAST is clearly identified as a Tier 3 Toxicity 
value so it is not necessary to restate the reasoning for identifying this chemical as a Tier 3. 
 
The discussion of the toxicity value for Thallium needs to clarify that value is based on Thallium 
Soluble Salts.  Also, this is an Appendix value indicating limitations on its use. The text on page 
5-6 regarding these values should be referenced for this chemical. 

CPG disagrees that the discussion of HEAST is not necessary.  The discussion provides useful 
information regarding the uncertainties with the toxicity values listed in HEAST, particularly given 
that HEAST was last published nearly 20 years ago. 
 
The discussion regarding thallium will be updated as requested. 

42  

Page 5-4, Section 
5.1 Sources of 
Toxicity Data, First 
Full Paragraph and 
Table 

Per response to EPA Specific Comment 87c (10/16/15) on the Draft HHRA and included in 
December 4, 2015, letter to CPG, two additional STSC references for surrogate values should 
be included in the last sentence of the paragraph. These should also be added to Section 9.0 
References. 

a. USEPA 2015: Letter from Superfund Technical Support Center to Marian Olsen dated 
November 12, 2015. Clarification on the use of male or female relative potency factors 
to derive surrogate points of departure. 

b. USEPA 2015: Letter from Superfund Technical Support Center to Marian Olsen dated 
November 24, 2015. Inquiry as to whether the cancer risks of chlordane should be 
evaluated and if relative potency factors can be applied on the finding of hypertrophy 
for nonachlor. 

In addition, based on these letters, chlordane relative potency factors should apply only to the 
noncancer assessment. In the table on page 5-4, change “Chlordane (IRIS) with RPF” to 
“Chlordane (IRIS)” in the CSF column for cis-Nonachlor, Oxychlordane, and trans-Nonachlor. 
 
As noted in the CPG’s December 10, 2015 email, updating these toxicity values has minimal 
impact on final noncancer hazard estimates, but more significant impact on cancer risk 
estimates. Cis-nonachlor and oxychlordane will no longer be considered potential COCs for the 
LPSRA with the updated instructions for the relative potency factors. 
 

See response to General Comment 4.  The references and a discussion of the changes will be 
included in the revised BHHRA.  As the differences in risk and hazard estimates are negligible 
and have no impact on the conclusions of the BHHRA, the CPG proposes to include a 
statement to that effect in the text of the uncertainty evaluation, rather than populate the minimal 
change in risks/hazards through the RAGS D Tables.   

43  

Page 5-4, Section 
5.1 Sources of 
Toxicity Data, 
Paragraph after 
Table 

The statements regarding the quality of toxicity values is inaccurate and should be removed.  
The hierarchy provides adequate information regarding toxicity values and further discussion is 
not needed.  Specifically, ATSDR values are externally peer-reviewed and EPA coordinates 
with ATSDR.  This text should be dropped. 

The requested change will be made. 

44  
Page 5-4, Section 
5.2 Noncarcinogenic 
Toxicity Assessment 

Replace the term “true threshold” with “threshold.” The requested change will be made. 

45  

Page 5-5, Section 
5.2 Noncarcinogenic 
Toxicity Assessment, 
Second paragraph 

Not clear why the term “In regulatory toxicity assessment” is used.  Remove this phrase. 
 The requested change will be made. 

46  
Page 5-6, Section 
5.2 Noncarcinogenic 
Toxicity Assessment 

The text regarding C9-C18 requires clarification that this value is a surrogate value for initial 
evaluation and needs to be updated with information provided by NCEA. 

The text describing the provisional, screening nature of the noncancer toxicity value for C9-C18 
TPH will be revised to further clarify that it is surrogate value for initial evaluation.  The text 
already quotes the PPRTV chemical file regarding the uncertainty associated with the screening 
value and refers the reader to the PPRTV chemical file for more information.  If there is specific 
additional NCEA information of importance, CPG requests that EPA provide this clarification.   

47  
Page 5-6, Section 
5.3 Carcinogenic 
Toxicity Assessment 

The text regarding the classifications of carcinogens based on the 1986 Cancer Guidelines 
needs to clarify that these classifications are being used until the chemicals are reassessed 
under the IRIS program based on the 2005 Cancer Guidelines. 

The requested change will be made. 

48  
Page 5-7, Section 
5.3 Carcinogenic 
Toxicity Assessment 

With regard to “narrative descriptions” in the second full paragraph on this page, replace the 
phrase “has not generally been implemented for chemicals” with “has not yet been 
implemented for many chemicals.” As discussed above, inclusion of narratives requires a re-
evaluation of the chemical as part of the IRIS program. 

The requested change will be made. 

49  
Page 5-8, Section 
5.3 Carcinogenic 
Toxicity Assessment 

Paragraph 2: Third sentence, remove the phrase “as that is the value used in the RSL tables 
(USEPA 2015b).” Third sentence should read “… a value meeting Tier 3 criteria developed by 
NJDEP…” Fifth sentence, remove the phrase “As noted in the user’s guide for the RSLs 
(USEPA, 2015b),” 

The requested changes will be made. 
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50  
Page 5-11, Section 
5.5.1, Dioxins and 
Furans 

Include reference to U.S. EPA 1996 regarding the CSF for dioxin of 150,000. The requested change will be made. 

51  Page 5-15 
Remove mention of RSLs as a source of toxicity values.  The hierarchy should be used.  
Reference EPA’s 1993 Relative Potency Evaluation for PAHS as the source of the carcinogenic 
PAH toxicity values. 

The reference for the CSF for BaP in the table on this page is a typographical error, and should 
be USEPA 2015a (IRIS).  The 1993 RPF guidance is already referenced in the paragraph above 
the table as well as in the table header. 

52  Page 6-1, Footnote 
40 

Add the following to the end of the footnote “However, ORD/NCEA is re-considering the 
appropriateness of updating this factor for purposes of calculating lifetime average daily dose, 
and the standard default exposure assumption for lifetime remains 70 years (USEPA 2014a).” 

The requested change will be made. 

53  
Page 6-1, Section 
6.1 Carcinogenic 
Risk Characterization 

Remove the discussion regarding background cancer risk levels based on the American 
Cancer Society. 

The excess lifetime cancer risk (ELCR) is the likelihood, over and above the “background cancer 
rate” that an individual will develop cancer in his or her lifetime. The discussion provides relevant 
context for understanding the magnitude of background cancer incidence in the U.S.  In other 
comments, EPA has directed that the magnitude of potential risks needs to be transparently 
discussed.  Furthermore, this discussion was included in the previous version of the BHHRA, 
with no comment on the first draft.  The CPG does not agree that the discussion of background 
cancer incidence in the U.S. should be removed. 

54  
Page 6-3, Section 
6.2 Noncarcinogenic 
Risk Characterization 

Change from “noncarcinogenic risks” to “noncarcinogenic hazards.”   
 
Change title to Noncarcinogenic Hazard Characterization. 
 
Please remove “NCP” before goal of protection in the last paragraph of Section 6.2. The NCP 
specifically addresses the risk range and not the noncancer hazard.  Please also make this 
same change to the second bullet on page 6-25 and anywhere else in the document this 
phrase has been used.  
 

The requested change will be made. 

55  

Page 6-3 and 6-4, 
Section 6.2.1 Risk 
Characterization for 
Lead 

Page 6-3, Second sentence of Section 6.2.1: Change “target blood lead level” to “USEPA’s 
blood lead level of concern.” 
 
Page 6-3 to 6-4, Third sentence of Section 6.2.1: change “USEPA regulatory target” to “USEPA 
risk reduction goal.” 
 
Footnote 41: Change “Centers for Disease Control (CDC)” to “Centers for Disease Control and 
Prevention (CDC)” 

The requested change will be made. 

56  

Page 6-4, Section 
6.3 Risk 
Characterization 
Results  

Please revise the first sentence of the first paragraph to read as follows: 
 
The results of the risk characterization are presented below by receptor, highlighting risks 
exceeding 10-4 and/or a non-cancer HI greater than 1.  

The requested change will be made. 

57  
Page 6-4, Section 
6.3.1 Recreational 
Angler 

The discussion of crab consumption needs to acknowledge that Burger did identify crab 
consumption in the survey that was used to derive the consumption rate. Add the following to 
the end of the first paragraph: “Crab consumption rates assumed in this evaluation are based 
on anglers who catch and consume crabs from the Newark Bay Complex, which includes tidal 
portions of rivers (Burger 2002).”  

The requested change will be made with the specification that the tidal portions of the 
Hackensack River, Arthur Kill, and Kill van Kull were included, consistent with comment 31. 

58  
Page 6-5, Section 
6.3.1.1 Recreational 
Angler – Young Child 

Remove “applicable NCP benchmarks”. Please replace the “NCP risk range and the goal of 
protection of an HI=1” The requested change will be made. 

59  
Page 6-24, Section 
6.3.6 Lead Risk 
Characterization 

The adult lead methodology available at: https://www.epa.gov/superfund/lead-superfund-sites-
frequent-questions-risk-assessors-adult-lead-methodology should be cited in place of the 
reference to Bowers et al. (1994).  The Adult Lead Methodology documents are the basis for 
the evaluation of lead exposures to adults. 

The requested change will be made. 

https://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-methodology
https://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-methodology
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60  

Page 6-24, Section 
6.3.7 Risk 
Characterization 
Summary 

The Risk Characterization Summary should specifically identify the risks exceeding the risk 
range and goal of protection for non-cancer and the associated chemicals.  The reader should 
not be referred to a Table to find the results of the assessment.  At a minimum the key risk 
pathways should be identified before the discussion of the relative percent contributions of the 
individual chemicals to the total risk or hazard. 

The risk/hazard estimates are presented in the sections immediately preceding the summary 
section.  To minimize repetition, the ranges of risk/hazard estimates will be added to the 
Summary section. 

61  
Page 6-30, Section 
6.4 Potential COC 
Identification 

Remove term “target endpoint” and replace with “target organ effect.” The requested change will be made. 

62  
Page 6-31, Potential 
COC Identification, 
Unnumbered Table 

The third paragraph on page 6-30 indicates that for each medium and exposure route, 
potentially carcinogenic potential COCs are presented in these potential COC summary tables 
according to the following cancer risk range categories: greater than 10-4, greater than 10-5 
and less than 10-4, greater than 10-6 and less than 10-5. And an HI greater than 1 and an HI 
greater than 0.1 and less than 1. However, the unnumbered table on page 6-31 is not a clear 
presentation of the potential COCs and the media of concern that exceed the risk range and the 
noncancer goal of protection of an HI=1.  
 
In order to address this, please replace the summary table on page 6-32 with a table that 
includes chemicals by media greater than 10-4, greater than 10-5 and less than or equal to 10-4, 
greater than 10-6 and less than or equal to 10-5. And an HI greater than 1 and an HI greater 
than 0.1 and less than 1 in this section.  

The text table on page 6-31 will be replaced with a summary table that specifies potential COCs 
by risk/hazard category. 

63  
Page 6-32, Section 
6.4 Potential COC 
Identification 

The last paragraph of Section 6.4 on page 6-32 includes information not necessary for the risk 
characterization section of the BHHRA. EPA has provided language to replace this paragraph 
below:  
 
Please revise the last paragraph of Section 6.4 to read as follows:  
Additional factors considered in the identification of potential COCs include contributions from 
background sources described below. Section 6.5 provides details regarding this evaluation.  
In addition, overall uncertainties associated with the four steps of the risk assessment process 
that may also be considered in the evaluation of potential COCs are provided in Chapter 7 of 
the BHHRA.  

The requested change will be made. 

64  
Page 6-33, Section 
6.5 Background 
Evaluation 

Remove term “target endpoint” and replace with “target organ effect.” The requested change will be made. 

65  

Page 6-34, Section 
6.5.1 Summary of 
Regional Background 
Data Sets, Table 

Correct the number of accessible surface sediment samples from the 2008 LRC Program from 
“6 samples” to “2 samples”, consistent with the number of data points from this program used in 
Appendix L. 

The requested change will be made. 

66  

Page 6-34, Section 
6.5.2 Regional 
Background Risk 
Evaluation, Third 
Bullet and Footnote 
43 

For estimation of background risks associated with direct contact with sediment, the BHHRA 
only discusses cancer risks for comparison to the LPRSA.  For this exposure pathway, 
noncancer hazards were more of an issue for the LPRSA than cancer risks (i.e., cancer risks 
were less than 1 x 10-4 but HI was greater than 1), and should also be included in the 
comparison to background.  Change the end of the third bullet from “cancer43” to “cancer and 
noncancer” and remove footnote 43. 

The requested change will be made. 

67  

Pages 6-39 to 6-40, 
Section 6.5.2.4 
Regional Background 
Risks for Direct 
Contact with Surface 
Sediment 

Add a noncancer assessment to this section.  
a. Remove the last sentence of the paragraph just before the sediment risk table on page 

6-39. 
b. Add a subsection for noncancer sediment hazards on page 6-40.  

The requested changes will be made.  Please note that Table L-28 already includes the 
noncancer hazard calculation. 

68  

Page 6-40, Section 
6.5.2.5 Summary of 
Regional Background 
Risks 

Remove the phrase “risks posed by” from the first sentence.  It should state that “the levels of 
potential COCs … pose cancer risks…” not that “… the risks posed by the levels of potential 
COCs … pose cancer risks…” 
 
Change the discussion in the second paragraph to include consideration of noncancer hazards 
from direct contact with sediment rather than just cancer risks. 

The requested changes will be made. 
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69  Page 7-1 

Replace “due to lack of absolute scientific knowledge” with “due to both variability and 
uncertainty in exposure patterns of human receptors and toxicity of chemicals.” 
 
Remove the term “regulatory” from “regulatory risk assessment.” 

The requested changes will be made, with the following modification:  “due to both variability 
and uncertainty in risk assessment parameters, such as exposure patterns of human receptors 
and toxicity of chemicals.” 

70  
Page 7-7, Exposure 
Scenario 
Assumptions 

Second complete paragraph: Consistent with General Comment 8, remove the first two 
sentences of this paragraph, from “USEPA Region 2’s directive…” through “…(USEPA 2014a).”  The requested change will be made. 

71  

Page 7-7, Section 
7.2.1.1 Sediment and 
Surface Water 
Exposures 

Add the following sentences after the first paragraph: “As noted in Section 6, direct contact with 
sediment and surface water are minor contributors to total cancer risks, posing sitewide and 
segment-specific risks within or below the NCP risk range. Similarly, direct contact with these 
media are minor contributors to cumulative noncancer hazard, posing sitewide and segment-
specific HIs below 1, with the exception of RM 6-9 and RM 6-9 East Bank in particular.” 

The requested sentence will be added. 

72  

Page 7-9, Section 
7.2.1.1 Sediment and 
Surface Water 
Exposures 

Remove “NCP benchmarks”. Use term “NCP risk range” and for non-cancer refer to exceeding 
the goal of protection of a HI=1. The requested change will be made. 

73  

Page 7-9, Section 
7.2.1.2 Fish and 
Crab Consumption 
Exposures, First 
Paragraph 

Per response to EPA Specific Comment 124 (10/16/15) on the Draft HHRA, add text here 
stating that urban populations often have less opportunity to travel to more desirable locations 
for recreation. 

Ability to travel was added to the first paragraph in 7.2.1.1, which presents a general discussion 
of factors that may affect recreational activities and site choices.  The requested change will be 
made to the first paragraph in 7.2.1.2, replacing the speculative term “often” with “may”.   

74  

Pages 7-10 through 
7-13, Section 7.2.1.2 
fish and Crab 
Consumption 
Exposures 

Per response to EPA Specific Comment 127a (10/16/15) on the Draft HHRA, the text needs 
additional clarification that the Burger survey was for the Newark Bay Complex and not Newark 
Bay alone.  These pages still mention “Newark Bay trips,” “Newark Bay fish consumption,” and 
“Newark Bay anglers.” Locations surveyed by Burger (i.e., the Newark Bay Complex) also 
included tidal portions of waterways adjacent to Newark Bay. 

The first sentence under “Fish Consumption Rate” states that the Burger survey was based on 
the Newark Bay Complex.  The 4th sentence in the 2nd paragraph also states that the anglers 
were intercepted in the Newark Bay Complex, as does the first line in the last bullet on page 7-
10.  To provide additional clarity, “Complex” will be added to the remaining instances of “Newark 
Bay” on the referenced pages. 

75  

Page 7-10, Fish 
Consumption Rate, 
Second Paragraph, 
Fourth Sentence 

Change “A total of 61 consuming anglers in the Newark Bay Complex were intercepted once…” 
to “A total of 65 consuming anglers in the Newark Bay Complex were intercepted and 
interviewed once…”  A total of 65 anglers were interviewed and the number dropped to 61 
anglers only after USEPA removed 4 outliers. Add a footnote after the edited phrase: “Burger 
(2002) noted that they saw the same people at the survey locations from time to time but each 
person was interviewed only once for the study.” 

The requested changes will be made.   

76  
Page 7-10, Fish 
Consumption Rate, 
First Bullet 

The mean portion size noted here of 11.7 ounces was reported in Burger (2002), but does not 
reflect the mean portion size in the data used to estimate the fish consumption rate after 
outliers were removed.  

a. The second sentence should be revised to “… mean portion size reported by 
consumers in Burger (2002) of 11.7 ounces…” (text italicized here to indicate addition).   

b. In addition, add the following text after the second sentence: “USEPA’s analysis of the 
raw Burger (2002) data identified and excluded four records because the respondents 
estimated a serving size greater than 30 ounces per meal. The mean portion size was 
7.45 ounces for the 61 respondents from the Burger (2002) raw data that were used to 
estimate the fish consumption rates in this report; this portion size is consistent with the 
other surveys mentioned above.” 

The requested changes will be made. 

77  Page 7-12, Table 

Per response to EPA Specific Comment 127b (10/16/15) on the Draft BHHRA, a table of fish 
ingestion rates used in other Region 2 HHRAs has been added to the report. However, this 
table is limited to just four recent sites and presents an incomplete picture. Figure 3 from the 
Fish and Crab Consumption Rates memo (USEPA 2012; page 3709 in the Appendices pdf file) 
has a more complete listing, showing values for 15 sites in Region 2 going back to 1990. Refer 
the reader to the figure for additional information. In addition, add a footnote below the table: 
Ingestion rates of 25 and 26 g/day in the table were based on a recommended default fish 
ingestion rate from USEPA 1997 that is no longer recommended as a default in USEPA 2011. 

The requested changes will be made. 
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78  

Page 7-12, Fish 
Consumption  
Rate, Last 
Paragraph, Fourth 
Sentence 

This sentence references the BHHRA for the Lower Duwamish River. However, the 
consumption rate assumed for a site in Washington State (Lower Duwamish River) is not 
directly relevant to a site in the northeast region of the United States.  As stated in the 
Exposure Factors Handbook (USEPA 2011) with regard to fish intake,  

“…available data are limited to certain geographic areas and cannot be readily 
generalized to the U.S. population of freshwater recreational anglers as a whole… For 
example, factors associated with water body, climate, fishing regulations, availability of 
alternate fishable water bodies, and water body productivity may affect recreational fish 
intake rates.”  

Remove the sentence (fourth sentence of paragraph). 

The requested change will be made. 

79  Page 7-13, Crab 
Consumption Rate 

First paragraph, last sentence, replace with “There is uncertainty in this ingestion rate.” 
 
In addition, as previously noted, references to the area of the Burger (2002) study should state 
“Newark Bay Complex” and not just “Newark Bay.” 

The requested change will be made.  However, CPG continues to assert there is considerable 
uncertainty in the appropriateness of the crab consumption rate for the LPRSA both now and in 
the foreseeable future.   
 
The references to Newark Bay will be updated to include “Complex” as requested. 

80  
Page 7-14, Crab 
Tissue Type 
Consumed 

This subsection just mentions how risks are expected to change with assumptions about crab 
tissue type consumed, but these risks are actually quantified later in the report. Move the 
second paragraph from page 7-17 (starts with “Many anglers consume only the crab 
muscle…”) to this section. Also, identify the HI values that exceed 1 in the moved text. 

The requested changes will be made. 

81  

Page 7-15, Section 
7.2.1.2 Fish and 
Crab Consumption 
Exposures, Cooking 
Loss 

Paragraph following table. In the sixth sentence, beginning with “Despite the variability…” 
change “…cooking loss factor in the assessment…” to “…cooking loss factor in the CTE 
assessment…” 

The requested change will be made. 

82  
Page 7-18, Section 
7.2.1.4, Consumption 
of Other Biota 

In Paragraph 1, please add the following sentence after the first sentence on this page. “Some 
of these biota, such as ducks and turtles, are fattier than fish or crabs and therefore may carry 
heavier burdens of PCBs/TCDD.”  

The requested change will be made. 

83  
Page 7-22, Section 
7.2.2.2 Uncertainty in 
Sediment EPCs 

The discussion of the sediment EPCs based on a one mile segment requires further 
clarification. Please note “in Three-Mile Segment” in the final column of the table. Add the 
following to the text just before the final sentence of this section: “Similar results for one-mile 
segments are expected for the other receptors with sediment direct contact exposure (e.g., 
adolescent waders and swimmers, young child waders).” 

The requested changes will be made. 

84  

Pages 7-25 to 7-30, 
Section 7.2.3 
Estimation of 
Exposure Dose 

The text should also indicate EPA’s process and guidance that allows the evaluation of relative 
bioavailability of chemicals; however, data on bioavailability for the COPCs was not available to 
allow the modifications in bioavailability as was done for arsenic. In the first sentence, insert 
“where data are available,” before “…absorption adjustment factors…”   
 
This whole section, including subsections 7.2.3.1 and 7.2.3.2, focuses on issues of uncertainty 
in bioavailability from sediments (both dermal and oral), without putting those issues in the 
context of site risk estimates: direct human contact with sediment, whether through dermal 
contact or incidental ingestion, is a relatively minor contributor to total risk for the LPRSA .  For 
sediment exposures, cancer risks did not exceed the NCP risk range and noncancer hazard 
estimates only exceeded the goal of protection of an HI of 1 in a limited section of the river (i.e., 
RM 6-9, with maximum HI of 5), primarily due to TCDD-TEQ. The introduction to this section 
should provide this context. EPA would accept editing this section as indicated in these 
comments or removing it completely because it does not have bearing on the most significant 
risks for the LPRSA. 
 

Text will be added to the end of the first paragraph of 7.2.3 as follows: “ USEPA guidance allows 
for the site-specific evaluation of relative bioavailability of metals and TCDD (USEPA 2007, 
2010e, 2015m); however, site-specific data were not available to support quantitative 
modification of default bioavailability factors.  Therefore, the uncertainty associated with default 
estimates of bioavailability and dermal absorption is discussed qualitatively.”   
 
USEPA. 2007. Guidance for Evaluating the Oral Bioavailability of Metals in Soils for Use in 
Human Health Risk Assessment. OSWER 9285.7-80.  
USEPA. 2015m. Soil Dioxin Relative Bioavailability Assay Evaluation Framework. 
 
The change to the first sentence of the section will be made. 
 
The changes to subsections 7.2.3.1 and 7.2.3.2 are discussed below in responses to Specific 
Comments 85 and 86, respectively. 
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85  

Pages 7-26 to 7-29, 
Section 7.2.3.1 
Default Dermal 
Absorption Fractions 

This section should discuss this topic in the context of the risks/hazards for the LPRSA.  
 
Make the following edits to this section: 

a. Change the second sentence in this section (page 7-26) to “The default DAF for PAHs 
may be overestimated and a lower DAF could be used for TCDD-TEQ for areas with 
high foc.” 

b. Insert the following after the second sentence: “Using the default DAFs, no dermal 
exposures to LPRSA sediment contributed significantly to estimated cancer risks or 
noncancer hazards. Cancer risks from sediment exposures were all below 10-4, and 
primarily from incidental ingestion. Noncancer hazards from sediment exposure only 
exceeded an HI of 1 in RM 6-9 and RM 6-9 East (HI of up to 5), again primarily from 
incidental ingestion. Even in these areas, dermal HIs were less than or equal to 1. 
Estimated cancer risks and noncancer hazards from dermal exposure to sediment 
could be even lower in non-default DAFs are considered.  

c. Remove the phrase “and oral absorption” from the next sentence (previously the third 
sentence) because this section focuses on dermal absorption factors.  

d. TCDD-TEQ – Add the following text after the table on page 7-27: “While a lower DAF 
may be applicable if accessible areas with sediment foc > 10% are found, it is important 
to note that estimated cancer risks and noncancer hazards from dermal exposures to 
TCDD-TEQ in sediment are already within the NCP risk range and less than or equal to 
the goal of protection of an HI of 1.” 

e. PCBs – Remove this subsection from pages 7-27 to 7-28. Cancer risks from dermal 
contact with PCBs in sediment never exceeded 10-6 and noncancer hazards were well 
below an HI of 1.   

f. PAHs – Add the following text at the end of this subsection on page 7-28: “However, it 
is important to note that estimated cancer risks and noncancer hazards from dermal 
exposures to PAHs in sediment are already within the NCP risk range and below the 
goal of protection of an HI of 1.” 

a. CPG proposes to retain PCBs in the second sentence and note that the subsequent 
discussion focuses on PAHs and TCDD as sediment dermal contact risks/hazards for PCBs 
were below 10-6 and an HI of 1.  The discussion of alternative dermal absorption factors for 
PCBs will be removed. 

b. The revised change will be made (“in” will be changed to “if” in the last sentence). 
c. The requested change will be made. 
d. Per CPG response (b) above, this statement has already been added to the beginning of 

this section; CPG believes the addition of this statement again (one paragraph later) is 
unnecessarily redundant. 

e. Per CPG response (a) above, this subsection will be removed. 
f. Per CPG response (b) above, this statement has already been added to the beginning of 

this section; CPG believes the addition of this statement again is unnecessarily redundant.  

86  
Page 7-29, Section 
7.2.3.2 Oral 
Bioavailability 

As noted in Comment 146 (10/16/15) on the Draft BHHRA, EPA continues to be concerned 
with presentation of scientific studies that have not been reviewed by the agency to support oral 
bioavailability factors for chemicals other than arsenic, especially for chemicals that are not 
even identified in the BHHRA as potential COCs for direct contact with sediment (i.e., PCBs 
and arsenic). 
 
See Attachment B for revised text for this section that is to be incorporated in the revised draft 
BHHRA.  

As noted in CPG’s prior response to EPA Specific Comment 146 on the Draft HHRA, CPG 
disagrees with EPA’s contention that uncertainty evaluations should not reference values and/or 
scientific studies that have not been reviewed by the agency.  This view is contrary to agency 
guidance (USEPA 1995b, 2000, 2005b) which supports full and transparent discussion of 
uncertainties, including data gaps in knowledge and alternative views.   
 
Dioxin is identified as a COC for direct contact with sediment, as the HI exceeded 1 for the RM 
6-9 East Bank area due to TCDD-TEQ, primarily from ingestion exposure.  CPG proposes to 
focus the oral bioavailability discussion on dioxin and remove the discussions of alternative 
bioavailability values for other COPCs. EPA’s replacement text for 7.2.3.2 is acceptable with 
minor proposed revisions, as shown in EPA’s Attachment B in redline strikeout.    

87  

Pages 7-30 through 
7-39, Section 7.3  
Toxicity Assessment 
through Section 7.3.3 

EPA’s previous comments highlighted that the text should reference the Cancer Guidelines and 
the non-cancer RfD/RfC Guidance.  Changes are recommended based on the Cancer 
Guidelines and RfD/RfC guidance and the updates to the IRIS agenda regarding the 
reassessment of cancer toxicity of dioxin. The issue is that although the revised text quoted the 
documents it also included information that is contradictory to what is said in the EPA 
Guidance/Guidelines.  At this point, as the document is going final, the text should be 
consistent with EPA’s Guidance/Guidelines.  
 
See Attachment C for revised text for this section that is to be incorporated in the revised draft 
BHHRA.  Additional comments regarding some of the revisions to text within this section are 
provided below. 

CPG does not agree that the text in the Revised Draft BHHRA was inconsistent with EPA’s 
guidance/guidelines.  Please see CPG’s responses to specific comments below.  
 
EPA’s replacement text for Sections 7.3.1 and 7.3.2 is acceptable with minor proposed 
revisions, as shown in EPA’s Attachment C in redline strikeout 
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88  

Page 7-30, Section 
7.3 Toxicity 
Assessment, 
Paragraph 1 

In Paragraph 1, the statement regarding the Cancer Guidelines indicates the evaluation of the 
cancer slope factor only.  The text needs to also indicate the evaluation of the Weight of 
Evidence for Carcinogenicity as part of the process and as noted in the Cancer Guidelines.  
The text indicates “and effects assumed to be without a threshold (potentially carcinogenic), 
although there is increasing scientific evidence that many carcinogens also act via a threshold 
mechanism.” The term “threshold” is inaccurate.  Footnote #3 of the Cancer Guidelines 
indicates the term “linear” is used consistent with the Guidelines in place of the term 
“threshold”.   The Guidelines text also indicates that “Estimating thresholds can be problematic; 
for example, a response that is not statistically significant can be consistent with a small risk 
that falls below an experiment’s power of detection.”  The Cancer Guidelines do not support the 
conclusions presented in the LPRSA revised draft BHHRA (December 2015) that “there is 
scientific evidence that many carcinogens also act via a threshold mechanism.”  Further the 
guidelines indicate: “The Agency's more current guidelines for these effects (U.S. EPA 1996a, 
1998b), however, do not use this assumption, citing the difficulty of empirically distinguishing a 
true threshold from a dose-response curve that is nonlinear at low doses.”   
 
It is recommended that the text indicate:  “The Cancer Guidelines highlight the “difficulty of 
empirically distinguishing a true threshold from a dose-response that is non-linear at low 
doses”.  Alternatively, this text can be dropped since we do not have non-linear toxicity values 
in the LPRSA assessment – the only mention is chloroform, later in this section, which is not a 
potential COC. The sentence regarding overestimates of risks is inconsistent with the Cancer 
Guidelines.  Specifically, the Guidelines state:  “The use of upper bounds generally is 
considered to be a health-protective approach for covering the risk to susceptible individuals, 
although the calculation of upper bounds is not based on susceptibility data. Similarly, exposure 
during some lifestages can contribute more or less to the total lifetime risk than do similar 
exposures at other times. The dose-response assessment characterizes, to the extent possible, 
the extent of these variations.” 
 
Revisions to Paragraph 1 of Section 7.3 based on the Cancer Guidelines are provided in 
Attachment C.  
 

Use of the term “threshold” is not inaccurate. Footnote #3 of the 2005 Cancer Guidelines 
explicitly states that “the term “nonlinear” refers to threshold models (which show no response 
over a range of low doses that include zero).   The reference to “more current guidelines for 
these effects (USEPA 1996a, 1998b)” refers to USEPA’s guidelines for reproductive toxicity and 
neurotoxicity not cancer risk assessment. 
 
The Cancer Guidelines acknowledge that the approaches used are intended to be “health 
protective” to address uncertainty in the absence of complete information.  More often than not, 
the outcome of health-protective approaches is risk estimates that are more likely to over than 
underestimate any actual risk. 
 
EPA’s replacement text for the first paragraph of Section 7.3 is acceptable with minor proposed 
revisions, as shown in EPA’s Attachment C in redline strikeout 

89  

Pages 7-30 to 7-31, 
Section 7.3 Toxicity 
Assessment, 
Paragraphs 2 
through 4 

These paragraphs were in Section 5.1 in the June 2014 Draft BHHRA and moved to the 
uncertainty section, per response to Comment 84 (10/16/15). However some edits and 
additional information should be provided based on the relevant guidance mentioned in that 
comment/response.   
 
Paragraph 2: This paragraph focuses on limitations in the application of animal study results to 
predicting human dose-response relationships. The Cancer Guidelines (USEPA 2005b) provide 
additional insights into how animal study information is weighed by EPA, and some points from 
the guidelines should be added here. 
 
Paragraph 3: Change from term conservative to “health protective.” Remove reference to 
“Sections 5.3 and 5.4 below” which is artifact from the text’s earlier location in the report. 
 
Paragraph 4: The text refers to a 1989 guidance and needs to be updated to reflect the current 
guidelines/guidance.  
 
See Attachment C for revised text for this section that is to be incorporated in the revised draft 
BHHRA.  

EPA’s replacement text for paragraphs 2 through 4 of Section 7.3 are acceptable with minor 
proposed revisions, as shown in EPA’s Attachment C in redline strikeout 
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90  

Pages 7-34 through 
7-39, Section 7.3.3 
Uncertainty in TEF 
Approach 

Nearly 5 pages of the uncertainty section are devoted to discussing the TCDD TEQ Approach 
(USEPA 2010) as applied to dioxin and PCB data for this project. It is agreed that areas of 
uncertainty exist within the TCDD TEQ Approach. However, missing from the text is the 
acknowledgement that this approach, since first introduced in the 1980’s:   
 

• Has been the focus of intensive scientific scrutiny 
• Has been improved and strengthened over the years by incorporating newer scientific 

studies as they became available and through World Health Organization (WHO) 
consensus regarding congener-TEF assignments provided by leading experts 
regarding toxicity of dioxin and dioxin-like compounds (DLCs)  

• In current form, is considered standard practice nationally and internationally for use 
in risk assessments involving dioxin and DLCs   

 
In short, the TCDD TEQ Approach has substantial scientific standing and is considered the best 
tool available for assessment of dioxins and DLCs in CERCLA risk assessments. Section 7.3.3 
must affirmatively acknowledge the validity and applicability of the TCDD TEQ Approach for 
use in the subject BHHRA. 
 
See Attachment C for revised text for this section that is to be incorporated in the revised draft 
BHHRA. 

The uncertainty section devotes several pages to this topic because dioxin is the principal risk 
driver at the LPRSA.  PCBs are also discussed because some of the congeners are presumed 
to also have dioxin-like effects.  While the TCDD TEQ approach may be considered standard 
practice for risk assessment of dioxin-like compounds, there are key uncertainties that should be 
acknowledged to present a transparent and complete assessment of the TEQ risk.  The text has 
focused on presenting a full and clear discussion of issues related to this important area of 
uncertainty.  
 
EPA’s replacement text for Section 7.3.3 is acceptable with minor proposed revisions, as shown 
in EPA’s Attachment C in redline strikeout.  This includes re-instating in two places relevant 
important information on TEF uncertainties that was presented in the Revised Draft BHHRA. 

91  

Page 7-39 to 7-40, 
Section 7.3.4 
Potential Contribution 
from Early-life 
Exposures to 
Lifetime Risk 

Paragraph 1, First Sentence: Remove phrase “and infant (0-1 yr)” from the first sentence 
because the ADAF approach includes an infant of 0 to <2 years.  
 
Paragraph 1, after first sentence: The rest of the first paragraph criticizes the default approach 
for estimating TCE toxicity to non-adult receptors, without putting this uncertainty into context 
for this LPRSA.  Estimated cancer risks from exposure to TCE at the LPRSA never exceeded 
10-6. Remove all of this paragraph after the second sentence. 
 
Paragraph 2, Final Sentence: The following text requires revisions.  “While there is uncertainty 
in the extent of early life exposures, the available data suggest that in utero and infant 
exposures to bioaccumulative COPCs via the mother’s consumption of LPRSA fish and crab 
are not contributing appreciably to lifetime risk.” Replace the sentence with the following: “The 
extent to which women of childbearing age are consuming or will consume LPRSA fish and 
crabs is uncertain.”  

Paragraph 1, First Sentence: The phrase “and infant (0-1 yr)” was included because the young 
child receptor evaluated in the BHHRA is a child aged 1 to <7.  To clarify, the CPG proposes the 
following revision: 
 

Through the use of ADAFs, this BHHRA addresses the few COPCs that are assumed to 
exert carcinogenic effects via MMOA (i.e., potentially carcinogenic PAH, hexavalent 
chromium, and TCE), such that all age groups except pre-conception, in utero and infant 
(0-1 yr) are quantitatively addressed by this BHHRA.  Note that the USEPA’s ADAF 
approach does include an infant aged 0 to <2 years; however, this BHHRA evaluates a 
young child aged 1 to <7, such that the 0 to <1 year infant is not explicitly included. 

 
Paragraph 1, after first sentence: 
 
The text was not intended as a critique on the USEPA approach, but rather to highlight that the 
approach taken in the BHHRA is health-protective.  The USEPA RSL equations for TCE do in 
fact differentiate between the mutagenic effects for kidney cancer and the non-mutagenic effects 
for non-Hodgkin’s lymphoma and liver cancer through the use of adjustment factors to the 
cancer slope factor and inhalation unit risk factor (See Section 5.1.8 of the May 2016 RSL User’s 
Guide (https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide-may-2016)).  Using 
the approach taken by USEPA for RSL derivation, the potential risks for TCE would be lower 
than those predicted by the BHHRA.  However, since TCE is not a risk-driver, the discussion 
about TCE will be removed. 
 
Paragraph 2, Final Sentence: The requested change will be made. 
 

92  
Page 7-40, Section 
7.3.5 Use of 
Surrogate Values 

The following sentence needs revision: “The COPCs that required surrogates generally consist 
of chemicals/groups where the assignment of surrogates is generally accepted, including PAH 
compounds, DDx isomers, chlordane isomers, endosulfan isomers, butyltins, and TPH ranges.”  
 
Within this sentence, replace the phrase “where the assignment of surrogates is generally 
accepted” with the phrase “that have been reviewed by the STSC, and for which the STSC has 
developed specific surrogate recommendations.”  

The requested change will be made.  
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93  
Page 7-40, Section 
7.3.6 Tier 3 Toxicity 
Values 

Replace the text in this section prior to the table with the following: 
 
“There is uncertainty associated with the toxicity values based on Tier 3 sources due to the 
variable nature of peer-review and consensus among scientists on the best estimate of toxicity. 
While most COPCs have Tier 1 or 2 toxicity values, it was necessary to identify Tier 3 toxicity 
values for six COPCs: organic arsenic, copper, thallium, TPH C9-C18, hexavalent chromium, 
and TCDD-TEQ. The following table summarizes the relevant exposure and toxicity information 
for these six compounds; their contribution to the risk results is discussed below.” 

The requested change will be made. 

94  
Page 7-43, Section 
7.4 Risk 
Characterization 

In Paragraph 1, change “…upper-bound exposure estimates…” to “…upper-bound and average 
exposure estimates…” The requested change will be made. 

95  
Page 7-43, Section 
7.4.1 Risk from 
Multiple Chemicals 

In Paragraph 2, cancer slope factors are mischaracterized as “upper 95th percentile estimates 
on a COPC’s carcinogenic potency” and “upper 95th percentiles of probability distributions.” 
Correct the description to “upper bound estimates of a COPC carcinogenic potency” throughout 
Paragraph 2.  

The requested change will be made. 

96  Page 7-44, Section 
7.4.1, table 

Remove arsenic from this table as an example since it is associated with other types of tumors 
including liver, etc. 

The referenced table presents noncancer endpoints.  It is not clear why arsenic should be 
removed. 
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97  Pages 7-44 to 7-45, 
Section 7.4.2 

Change the language in the first sentence to:  Generally, the goal of a risk assessment is to 
estimate risk to the RME individual.  
 
Third sentence: Change “extremely conservative (health-protective)” to “health protective, and 
the majority of people will have a lower level of potential risk.”  
 
Remove the rest of the paragraph, starting with “For example, …” The example would only be 
accurate if all the input variables have the same variability and shape, which is rarely the case 
in actual situations as discussed in EPA’s 2004 Office of the Science Advisor Staff Paper on 
Risk Assessment Principles & Practices (EPA/100/B-04/001). Factors with greater variability 
(e.g., chemical concentrations, which can vary at the LPRSA by more than 2 orders of 
magnitude), influence the resulting percentile position much more than factors with more limited 
variability (e.g., loss of chemicals due to cooking). The staff paper notes that “selecting the 
mean value for the concentration input value and 95th percentile values for the others will result 
in a calculated exposure that is much closer to the mean of the resulting distribution than the 
95th percentile (or higher), because the resulting  distribution is heavily influenced by the 
concentration input.” This statement also holds true when using the 95% UCL on the mean of 
the concentrations for a robust data set. 
 
Add the following to the end of the first sentence at the top of page 7-45: “consistent with 
guidance (USEPA 1989, 1990, 2014). Consequently, the resulting risk estimates are expected 
to be on the high end of the range of risks but within the range of plausible outcomes.” 
 
Add the following bullet to the list on page 7-45: 

• 95 percent upper confidence limit on the arithmetic mean concentrations of chemicals 
in fish and crab tissue 
 

Revise the bullet regarding cancer slope factors from “95th percentile cancer slope factors” to  
• Upper bound cancer slope factors 

 
Add to end of the section: 
“As stated in the Cancer Guidelines and other guidance documents, within a population a 
portion will be at the high end of the distribution while risks to the average individual 
represented by the 50th percentile will be lower.  This risk assessment found that the risks to the 
average individual (i.e., CTE scenarios) still remained above the risk range and/or the goal of 
protection of an HI = 1.” 
 
Based on the above comment, Attachment D provides the revised Section 7.4.2 to be 
incorporated in the revised draft BHHRA.  

The CPG does not agree that the combined effect of the directive assumptions and approaches 
used in the BHHRA resulted in risks that are “within the range of plausible outcomes.”   
 
With regard to the compounding conservatism discussion, it is important to note that most of the 
key exposure parameters, including concentration, ingestion rate, exposure duration, are 
lognormal in shape and have similar variability such that the combination of upper-bound 
assumptions leads to risks that exceed the 95th percentile (Cullen 1994, Burmaster and Harris 
1993).  Other “baseline” assumptions and approaches that also contribute to the overall pattern 
of compounding conservatism include the use of an FI of 1, assuming no change in exposure 
concentrations due to natural attenuation or biodegradation in the future, and the use of upper-
bound toxicity values. The very conservative nature of the risk assessment process and resulting 
risk estimates is generally not recognized.  
 
EPA’s replacement text for Section 7.4.2 is acceptable with minor proposed revisions, as shown 
in EPA’s Attachment D in redline strikeout.   

98  
Page 7-45, Section 
7.4.3 Risks to 
Sensitive Populations 

In the last sentence, change “through the use conservative assumptions” to “through the use of 
health protective assumptions.”  The requested change will be made. 

99  

Page 7-48, Section 
7.5 Summary of 
Uncertainty in 
BHHRA for the 
LPRSA 

Change the statement “very conservative” to “health protective”. 
 

The text will be revised to remove “very” and the phrase “and provide a high degree of health-
protectiveness” will be added to the end of the sentence. 

100  

Pages 8-2 to 8-3, 
Section 8.1.2 
Exposure 
Assessment 

The discussion regarding EPA Region 2 needs to clarify that the values provided to the CPG 
are consistent with guidance.  Also clarify that the RME is the basis for decisions at Superfund 
sites. 

See response to General Comment 2.  The text will be clarified to note the RME is the basis for 
decisions at Superfund sites. 

101  
Page 8-3, Section 
8.1.3 Toxicity 
Assessment 

Remove the reference to Bowers et al. for the lead exposure.  The appropriate references are 
the IEUBK and Lead Methodology which may incorporate the Bowers work. The requested change will be made. 
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102  
Pages 8-4 through 8-
6, Section 8.1.4 
tables 

Highlight the exceedance of the risk range for individual chemicals on the tables in Sections 
8.1.4.1 and 8.1.4.2. The requested change will be made. 

103  Page 8-8, Section 
8.2 Conclusions 

Indicate that the RME is the basis for the decision in appropriate bullets. 
 The requested change will be made. 

104  Page 8-10, Section 
8.2 Conclusions 

Last paragraph, second sentence: Change “conservative” to “health protective.”  
Last paragraph, third sentence: Clarify that the evaluation of risks in the absence of background 
is consistent with guidance. 

The requested changes will be made. 

105  
Pages 8-8 through 8-
10, Section 8.2 
Conclusions 

Revise this section per comments provided on the Executive Summary (Section E.3 
Conclusions).   See response to Specific Comment 19. 

106  Table 3-12 The report is missing Table 3-12, which is listed in the Table of Contents as “Analysis of Tissue 
COPCs Not Identified as Surface Water or Sediment COPCs.” The table was inadvertently omitted and will be included in the revised BHHRA. 

107  
Table 5-1, chemicals 
using Chlordane as 
surrogate 

Per final response to Comment 87c on the Draft BHHRA (provided in December 4, 2015 letter),  
a. Change the RfD for cis-Nonachlor from 1.72E-04 mg/kg-day to 1.04E-04 mg/kg-day. 

Change the relative potency factor (RPF) in footnote g from 2.9 to 4.8. 
b. Change the RfD for trans-Nonachlor from 2.51E-05 mg/kg-day to 1.55E-05 mg/kg-day. 

Change the RPF in footnote g from 19.9 to 32.2.  
Footnote g should be updated to include the November 12 and November 24, 2015, letters 
from STSC to Marian Olsen. 

See responses to General Comment 4 and Specific Comment 42. 

108  Table 5-2, PCBs 
As noted on page 5-12 of the text, the “lowest risk and persistence” CSFs for PCBs were not 
used in this BHHRA. Remove these two rows from the table, or add a footnote to the table 
indicating the values were not used in the BHHRA. 

The requested change will be made. 

109  
Table 5-2, chemicals 
using Chlordane as 
surrogate 

Per final response to Comment 87c on the Draft BHHRA (provided in December 4, 2015 letter), 
chlordane RPFs should apply only to the noncancer assessment and should be removed from 
this table. 

a. Change the cancer slope factor for cis-Nonachlor from 1.02E+00 (mg/kg-day)-1 to 
3.50E-01 (mg/kg-day)-1. 

b. Change the cancer slope factor for Oxychlordane from 1.96E+00 (mg/kg-day)-1 to 
3.50E-01 (mg/kg-day)-1. 

c. Change the cancer slope factor for trans-Nonachlor from 6.97E+00 (mg/kg-day)-1 to 
3.50E-01 (mg/kg-day)-1. 

d. Change footnote g to “Value for chlordane is used as a surrogate based on structural 
similarity. Letters from Superfund Technical Support Center to Marian Olsen dated 
August 5, November 12, and November 24, 2015.” 

See responses to General Comment 4 and Specific Comment 42. 

110  
Tables 6-15 through 
6-21, Identification of 
Potential COCs  

Remove cis-Nonachlor, Oxychlordane, and/or trans-Nonachlor from these tables as necessary 
based on revised risks using the updated toxicity values. Also, add Dieldrin as a potential COC 
in Tables 6-15, 6-17, and 6-19 for Angler (Adult)/Crab Muscle & Hepatopancreas. 

See responses to General Comment 4 and Specific Comment 42.  Dieldrin will be added as a 
potential COC for Adult Angler Crab Muscle and Hepatopancreas in Tables 6-15, 6-17 and 6-19. 

111  

Table 6-21, 
Summary of Potential 
COCs By Medium 
and Scenario 

Add an “X” to the table for PCBs (non-DLC) for RME Crab Muscle and Hepatopancreas (based 
on information in Table 10.7). Add gamma-Chlordane to the table with an “X” for RME Mixed 
Fish Diet (based on information in Table 10.7) 

The “X”s for these constituents were inadvertently left out, and the table will be revised as 
requested. 

112  

Appendix L, pages 1-
1 to 1-2, Fourth 
Paragraph, Second 
Sentence 

Change “The approach used for establishing background concentrations…” to “The approach 
used for evaluating background concentrations…” The requested change will be made. 
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113  

Appendix L, Section 
3.1 Outlier 
Identification, 
Footnote 2 and Final 
Paragraph of Section 

The footnote on page 3-1 states that BaP in surface water is not evaluated further in the 
background appendix. However, on page 3-3, the final paragraph in Section 3.1 is about BaP in 
surface water and refers to summary statistics in Table L-10. Either remove the paragraph and 
Table L-10, or move footnote 2 to follow this paragraph. 

The footnote will be moved as requested.  

114  

Appendix L, page 4-
1, Section 4.0 
Exposure Point 
Concentrations for 
Background Risk and 
Tables L-15 through 
L-19 and L-21 
through L-24 

Per response to Comment 218 (10/16/15) on the Draft BHHRA, the text should clarify which 
statistic was used as the EPC.  

a. At the end of the first paragraph on page 4-1, insert the sentence “The EPC is the 
lower of the UCL and maximum detected concentration for data sets with at least 5 
detected samples; for data sets with fewer than 5 samples or 5 detects, the EPC is the 
maximum concentration.” 

In Tables L-15 through L-19 and L-21 through L-24, copy footnote f from Table L-25 and insert 
the footnote after “Exposure Point Concentrations” in the title. 

The requested change will be made. 
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1  Page 5-2, Section 5.1, 
Third Bullet Change the reference for HEAST from USEPA 1997c to USEPA 1997b. The requested change will be made. 

2  Page 6-35, First Full 
Paragraph 

Change “Appendix J” to “Appendix L” where the background data were checked for 
outliers. The requested change will be made. 

3  
Page 7-18, Section 7.2.2, 
Third Paragraph, Third 
Sentence 

Currently reads “Results are provided in Appendix F American eel…” Insert the 
word “for” after “Appendix F.” The requested change will be made. 

4  
Page 7-24, Section 7.2.2.4, 
Second Paragraph, Last 
Sentence 

Remove the phrase “…surface water, sediment, and…” because Table 7-1 just 
presents data for tissue. The requested change will be made. 

5  
Page 7-34, Section 7.3.2.3, 
Second Paragraph, Last 
Sentence 

Change the reference at the end of the sentence from USEPA 2013a to USEPA 
2015a. The requested change will be made. 

6  Page 9-17, References For USEPA, 2014a, add the following to the end of the citation: “FAQs updated 
September 14, 2015.” The requested change will be made. 

7  Table 3-11a The text for locations of maximum concentrations in blue crab tissue were cut off 
throughout the table. Please revise the row height/width accordingly. The requested change will be made. 

8  Table 6-2 

Values in this table should match the sitewide values presented in Table 6-8 (for 
RME) and Table 6-12 (for CTE), but occasionally differ because of the number of 
decimal places presented (e.g., 0.1 shown rather than 0.09). Please make 
information in these tables consistent. 

The requested change will be made. 

9  Appendix A, List of Tables 
and Attachments 

a. In the titles for Tables A-1, A-10, and A-19, change “Butylins” to “Butyltins” 
b. Add the two new attachments for data usability worksheets to this TOC list The requested change will be made. 

10  Appendix A, Table A-19 In the title, change “Butylins” to “Butyltins” The requested change will be made. 

11  Appendix L, page 2-1, 
Table L-1 

Correct the number of fish tissue samples from above Dundee Dam. Change “50 
fillet samples” to “47 fillet samples” based on the information in later tables (e.g., 
Table L-4).  

The requested change will be made.  Additionally, Table L-5 will be revised to remove 
repeated samples for smallmouth bass and to add a missing sample for northern pike. 

12  Appendix L, Table L-5 
a. There should only be 3 samples listed for Smallmouth Bass. Remove the 

repeated samples. 
b. Insert the missing Northern Pike sample. 

The requested change will be made. 

13  Appendix L, Table L-9 Footnote j (about “Blue crab – muscle only”) is missing. Please add. The requested change will be made. 

14  Appendix L, Table L-18 Correct the FOD for Hexachlorobenzene from 3:6 to 3:3. 

Hexachlorobenzene was analyzed via two methods, E1699M and SW8270D, such that 
there are six results.(two for each sample).  The results for the SW8270D method were 
not detected and will be eliminated from the summary statistics and the FOD will be 
updated to 3:3.  Because the minimum, maximum, and mean detected statistics do not 
include non-detects, and a UCL was not calculated, no other changes are necessary. 
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15  Appendix L, Table L-20 

Remove “Largemouth &” from column header for Smallmouth Bass. Correct 
information in footnotes a through e as follows: 

a. American eel EPC selected in Table L-16 (not L-13) 
b. Channel catfish EPC selected in Table L-17 (not L-14) 
c. Common carp EPC selected in Table L-19 (not L-16) 
d. Smallmouth bass EPC selected in Table L-18 (not L-15, and remove 

Largemouth bass from footnote) 
e. White perch EPC selected in Table L-15 (not L-12) 

The requested changes will be made. 
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Attachment A 
Revised text for Section ES.3 Conclusions and 8.2 Conclusions 

CPG’s Proposed Revisions in Redline Strikeout  
 
The conclusions of the BHHRA are summarized below: 
 
Fish and Crab 
The predominant source of potential risk to human health is from consumption of LPRSA fish and crab. At 
RME exposure levels, which represent an upper bound ingestion rate by definition, the potential cancer 
risks and noncancer hazards to recreational anglers who are assumed to regularly consume their catch 
(i.e., eat approximately 56 LPRSA fish meals per year or approximately 30 meals per year of 6 crabs per 
meal) exceed the values used by USEPA for determining whether a site poses unacceptable risk. RME 
cancer risks are up to 40 times higher than the NCP cancer risk range (up to 4 x 10-3 for fish ingestion and 1 
x 10-3 for crab ingestion). RME noncancer hazards are up to 200 times higher than the goal of protection of 
an HI = 1 (total HIs up to 193 for fish ingestion and 50 for crab ingestion).   
 
At average (CTE) exposure levels (about six fish meals or four crab meals per year, accounting for cooking 
loss, and assuming fewer years of eating LPRSA fish/crab), the potential cancer risks to recreational 
anglers who consume LPRSA fish or crab are within the NCP risk range of 1 x 10-6 to 1 x 10-4. Potential 
CTE noncancer hazards are six to seven-fold lower than the RME hazards, but still exceed an HI of 1 (total 
HIs up to 15 for fish ingestion and 8 for crab ingestion). 
 
The dominant potential COCs for the fish and crab consumption scenarios are TCDD-TEQ and PCBs, with 
mercury and pesticides also contributing to cumulative RME and CTE risks/hazards. The percent 
contributions of key potential COCs (presented in Appendix J) are summarized below for the RME scenario, 
with ranges presented where there are differences by receptor and PCB toxicity approach. 
 
Fish consumption 

• Cancer risk – TCDD-TEQ contributes approximately 67% to 76% (maximum risk of 3 x 10-3), PCBs 
contribute approximately 20% to 30% (maximum risk of 7 x 10-4), and pesticides contribute less than 
5% to total potential cancer risk (maximum risk among pesticides of 7 x 10-5, for dieldrin). 

• Noncancer hazard – TCDD-TEQ contributes approximately 53% to 58% (maximum HQ of 102), 
PCBs contribute approximately 20% to 30% (maximum HQ of 85), and methyl mercury and 
pesticides each contribute about 1% (maximum HQ of 2 for methyl mercury) to total potential 
noncancer hazard. Potential health effects associated with the RME noncancer hazards exceeding 
an HI = 1 are: developmental and reproductive effects (TCDD-TEQ and dioxin-like PCBs); eye, nails 
and immune effects (PCBs); and neurological effects (methyl mercury). 

Crab consumption 
• Cancer risk – TCDD-TEQ contributes approximately 76% to 89% (maximum risk of 1 x 10-3), PCBs 

contribute approximately 7% to 20% (maximum risk of 3 x 10-4), and pesticides contribute less than 
4% to total potential cancer risk (maximum risk among pesticides of 2 x 10-5, for dieldrin).  

• Noncancer hazard – TCDD-TEQ contributes approximately 70% to 80% (maximum HQ of 35), PCBs 
contribute approximately 17% to 26% (maximum HQ of 13), and methyl mercury and pesticides 
each contribute about 1% (maximum HQ of 0.6 for methyl mercury) to total potential noncancer 
hazard. Potential health effects associated with the RME noncancer hazards exceeding an HI = 1 
are: developmental and reproductive effects (TCDD-TEQ and dioxin-like PCBs); eye, nails and 
immune effects (PCBs); and neurological effects (methyl mercury). 

 
For the LPRSA fish and crab risks/hazards, 2,3,7,8-TCDD contributes the majority of total TEQ risk/hazard 
(approximately 78% to 80%). Approximately 16% to 17% of total TEQ is attributable to PCB-TEQ, and 
approximately 3% to 5% is attributable to the other TCDD-TEQ congeners. There is a greater certainty in 

Comment [br1]: RME exposure levels represent 
more than just ingestion rate. 
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estimates of risk/hazard from 2,3,7,8-TCDD and its contribution to total risk/hazard than for the other dioxin-
like compounds (USEPA 2010d, 2013e). 
 
The species and tissue types that comprise the fish/crab diet influence risk, as some species and tissue 
types exhibit greater tissue burdens of bioaccumulative chemicals than others.   LPRSA fillet data were 
collected and analyzed for the following species: American eel, channel catfish, common carp, bass 
(largemouth and smallmouth), northern pike, white catfish, white perch, and white sucker. Risks estimated 
using the LPRSA fillet data for any combination of these species still exceed the NCP cancer risk range 
under the RME scenario and the noncancer goal of protection under both the RME and CTE scenarios. For 
example, an alternate mixed fish diet that excludes carp could pose potential risks/hazards that are 
approximately three-fold lower than a mixed diet that includes common carp, but still exceed the NCP 
cancer risk range and noncancer goal of protection. Similarly, a crab muscle-only diet (i.e., removing the 
hepatopancreas prior to cooking) could pose risks/hazards that are approximately five to six-fold lower than 
a diet of crab cooked whole and consumed with its cooking juices, but such a crab muscle-only diet would 
still exceed a noncancer HI of 1 for young children (HI=9). Not consuming the cooking juices or pan 
drippings could reduce risk from both fish and crab consumption.  
 
Sediment and Surface Water 
Potential RME cancer risks from direct contact exposures to accessible surface sediment and surface water 
in the LPRSA are significantly lower than fish and crab ingestion, and are within the NCP risk range. 
Recreational exposure to accessible surface sediment and surface water during boating, wading, fishing, or 
swimming in the LPRSA and worker exposures to accessible surface sediment do not pose unacceptable 
cancer risks or noncancer hazards under the RME or CTE scenarios, with the exception of surface 
sediment exposure in the RM 6-9 area.  An analysis of direct contact exposure to accessible surface 
sediment by 3-mile river segments indicates that only RM 6-9, and specifically the East Bank, poses 
potential RME and CTE noncancer hazards in excess of an HI of 1 (maximum HI of 5 for RME and 2 for 
CTE), due primarily to TCDD-TEQ, which contributes over 90% of noncancer hazards. The potential RME 
and CTE sediment contact cancer risks in all river segments are within the NCP risk range (maximum risk of 
7 x 10-5 for the East Bank of RM 6-9). 
 
Background 
Background levels of several potential COCs pose fish and crab consumption risks that exceed the upper 
end of the NCP risk range of 1 x 10-6 to 1 x 10-4 for cancer and the goal of protection of an HI equal to 1 for 
noncancer.  

• Fish: The potential cancer risk from PCBs in background (UPR) fish is above the risk range (~3 x 10-

4 to 5 x 10-4) and at the upper end of the risk range for dieldrin (~8 x 10-5). The potential noncancer 
hazard from PCBs in background fish exceeds an HI of 1 (9 to 22), as does methyl mercury (HI of 
3). The background risks/hazards for pesticides and methyl mercury in fish are about the same as 
LPRSA risks/hazards. Background PCB risks/hazards are about one third of corresponding LPRSA 
risks/hazards for consumption of the mixed fish diet. Background risks/hazards for TCDD-TEQ are 
only about 2% of the corresponding LPRSA risks/hazards for consumption of the mixed fish diet. 

• Crab: The potential background cancer risks and noncancer hazards from consuming Jamaica Bay 
crab (muscle and hepatopancreas) are approximately 30% to 70% of corresponding LPRSA 
risks/hazards for PCBs, methyl mercury, heptachlor epoxide, and dieldrin, and approximately 8% of 
LPRSA risks/hazards for TCDD-TEQ. 

 
Background levels of benzo(a)pyrene in upstream surface sediment pose direct contact risks that are 
comparable to LPRSA risks. 
 
Thus, upstream and regional levels of several potential COCs, including PCBs, pesticides, PAHs, and 
mercury, are elevated and may contribute to levels observed in the LPRSA and to risks estimated for 

Comment [br2]: The results of the background 
evaluation for PAHs in sediment are important and 
should also be noted in the ES and Conclusions. 
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LPRSA receptors. The distinguishing potential COC for the LPRSA when compared to other regional 
waterbodies is TCDD-TEQ.  
 
As with all risk assessments, assumptions have been made about variables and processes that are not fully 
known, such as human behavior, chemical toxicity, or environmental concentrations. While the use of 
assumptions leads to uncertainty, it is important to note that the assumptions and approaches used in this 
BHHRA are health protective, such that risks/hazards are more likely to be overestimated than 
underestimated (USEPA 1992e, 2005b).  
  

Comment [br3]: It is important to note that the 
baseline risk assessment approach results in 
estimates that are more likely to over- than under-
estimate risks/hazards, and cite relevant EPA 
guidance (see below).  
 
USEPA. 1992e. Understanding Superfund Risk 
Assessment.9285.7-06FS. July. 
USEPA. 2005b. Guidelines for carcinogen risk 
assessment. EPA/630/P-03/001F.  
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Attachment B 

Revised text for Section 7.2.3.2 Oral Bioavailability 
CPG’s Proposed Revisions in Redline Strikeout 

 
7.2.3.2 Oral Bioavailability 
 
As noted above, 100% oral bioavailability of chemicals in aged sediment is unlikely and the use of this 
assumption has likely resulted in an overestimation of potential risks from incidental ingestion of LPRSA 
sediments; although this pathway did not pose a risk above the risk range.   or the goal of protection of an 
HI = 1. COPCs where the default bioavailability assumption may be overestimated include TCDD-TEQ, 
PCBs, PAHs, and arsenic, as summarized below.0F

1 EPA has only developed an oral bioavailability factor for 
use at Superfund sites for arsenic.  This bioavailability factor was used in the calculations of risks and 
hazards. For direct contact with sediment in the RM 6-9 East Bank area, the noncancer goal of protection of 
HI of 1 was exceeded due to TCDD-TEQ (via ingestion exposure). The sediment direct contact pathway did 
not pose a cancer risk above the risk range (at or below 10-5).  
 
 
 
TCDD-TEQ  
EPA’s 2015 guidance on relative bioavailability of TCDD-TEQ identified nine studies that collected data on 
soil RBA based on bioassays conducted in guinea pigs (McConnell et al., 1984; Umbreit et al., 1986; 
Wendling et al., 1989), rabbits (Bonaccorsi et al., 1984); rats (Budinsky et al., 2008; Finley et al., 2009; 
Lucier et al., 1986; Shu et al., 1988) or swine (Budinsky et al., 2008; Wittsiepe et al., 2007). These studies 
used various experimental designs for dosing animals, metrics for estimating bioavailability, and data 
reduction methods for calculating soil RBA. The 2015 document indicated that the extent to which variations 
in experimental design affects RBA estimates has not been rigorously evaluated. Only one study compared 
RBA estimates for the same test materials in more than one assay; the outcome was dissimilar estimates of 
RBA for 2 soils based on a single dose rat bioassay and a multiple dose swine assay (Budinsky et al., 
2008).   
 
The 2015, USEPA document titled “Soil Dioxin Relative Bioavailability Assay Evaluation Framework” 
discusses methods for estimating the relative bioavailability (RBA) of PCDDs/PCDFs in soil and concluded 
these methods are in the early development phase and evolving (USEPA 2015m)”.  The report indicates the 
methodology for assaying PCDD/F RBA in soils is evolving, greater experience with various experimental 
designs is likely to prompt modifications to the requirements identified in the report.  The USEPA did not 
make a recommendation on a default oral absorption factor for TCDD-TEQ so that a RBA factor could not 
be used in this assessment. for use in Superfund risk assessments.  However, the available studies suggest 
there is strong evidence that oral absorption is less than 100% (USEPA 2010e, 2015m). 
 
PCBs and PAHs  
Over the years, there have been a number of studies regarding the bioavailability of PCBs and PAHs in 
soils developed by various researchers.  Research is on-going and currently EPA does not have a 
recommended value for bioavailability in soils for these compounds.   
 
Arsenic (inorganic) 
The arsenic dose-response values are based on drinking water studies, and in the absence of site specific 
data, it has typically been assumed that absorption of arsenic from soil or sediment is the same as 
                                                           
1 EPA has developed an alternate oral bioavailability factor for arsenic for use at Superfund sites of 60% (0.6) which was used in 
the calculations of risks and hazards. 
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absorption from drinking water. However, recent in-vivo bioavailability studies show that this is not the case 
for arsenic, and that the bioavailability of arsenic in soil is less than the bioavailability of arsenic dissolved in 
drinking water (USEPA 2012c). Therefore, the assumption of 100% RBA will result in an overestimate of 
risk via the oral pathway. USEPA derived an RBA of 60% for soils based on a review of over 100 arsenic 
RBA estimates (USEPA 2012c), and this RBA was used in the BHHRA. 
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Attachment C 

Revised text for Section 7.3 Toxicity Assessment 
CPG’s Proposed Revisions in Redline Strikeout 

 
The purpose of the toxicity assessment is to identify the types of adverse health effects a chemical may 
potentially cause and to define the relationship between the dose of a chemical and the likelihood or 
magnitude of an adverse effect (response). USEPA has published guidelines on the development of toxicity 
values for use in risk assessments, including the application of uncertainty factors for derivation of non-
cancer toxicity values e.g., reference doses and reference concentrations and models for estimating cancer 
slope factors (CSFs for oral and Inhalation Unit Risks for inhalation exposures) (USEPA 2002f,  2005b,  
2012f)  [http://www.epa.gov/risk/risk-assessment-guidelines]. Risk assessment methodologies typically 
divide potential health effects of concern into two general categories: effects with a threshold 
(noncarcinogenic) and potential carcinogens.  The Cancer Guidelines (USEPA 2005b) highlight the 
“difficulty of empirically distinguishing a true threshold from a dose-response that is non-linear at low doses” 
commonly referred to as a threshold for carcinogens. Toxicity assessments for both of these types of effects 
share many of the same sources of uncertainty. EPA uses upper bound estimates that are generally 
considered to be a health-protective approach for covering the risk to susceptible individuals, although the 
calculation of upper bounds is not based on susceptibility data. Similarly, exposure during some lifestages 
can contribute more or less to the total lifetime risk than do similar exposures at other times. The dose-
response assessment characterizes, to the extent possible, the extent of these variations (USEPA 2005b). 
 
Humans are typically exposed to chemicals in the environment at levels much lower than those tested in 
animals. For certain chemicals, these low doses may be detoxified or rendered inactive by the myriad of 
protective mechanisms that are present in humans (Ames et al. 1987) and which may not function at the 
high dose levels used in animal experiments. Moreover, as noted by USEPA (1993d) “in the case of 
systemic toxicity, however, organic homeostatic, compensating, and adaptive mechanisms exist that must 
be overcome before a toxic endpoint is manifested.” Therefore, some limitations exist in using the results of 
these animal studies to accurately predict a dose-response relationship in humans (USEPA 1989b). The 
Cancer Guidelines (USEPA 2005b) discuss various whole-animal test systems currently used or being 
developed for evaluating potential carcinogenicity to humans. Cancer studies involving chronic exposure for 
most of the lifespan of an animal are generally accepted for evaluation of tumor effects (Tomatis et al., 
1989; Rall, 1991; Allen et al., 1988; Ames and Gold, 1990). Other studyies that use other designs are useful 
for observing formation of preneoplastic lesions or tumors or investigating specific modes of action. Their 
applicability is determined on a case-by-case basis based on effects observed in animal models for 
humans. This information is used in a variety of ways, from determining the role of metabolism in toxicity, to 
assessing whether homologous activity would be expected across species; to determining whether or not a 
threshold is likely to exist for the response. This information is weighed by EPA in the development of 
toxicity values in light of the known heterogeneity of the human population versus the relatively inbred 
status of laboratory animals used in toxicity testing studies and housed under carefully controlled 
environmental conditions (USEPA 2005b). 
 
Despite these uncertainties, and with the goal of being protective of human health, USEPA assumes that 
the results of animal toxicity studies are predictive of potential toxicity in humans. Moreover, based on the 
assumption that humans are more sensitive to chemicals than laboratory animals, USEPA incorporates 
health protective assumptions and UFs when deriving numerical toxicity values from laboratory studies, as 
discussed below. However, USEPA explicitly recognizes these extrapolations from high doses to low doses 
and from animal studies to predict responses in humans as uncertainties in the risk assessment process 
(USEPA 1989b). 
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In some cases, data from human exposure to chemicals are used to develop dose-response values. 
However, these data also have uncertainties because often it is not possible to determine from human 
exposure studies whether one or more chemicals are responsible for the observed effects, and in general it 
is even more difficult to determine precise exposure levels (USEPA 1989b). Consistent with the 2005 
Cancer Guidelines (USEPA, 2005b) conclusions regarding the strength of the evidence for positive or 
negative associations observed from human epidemiological evidence, as well as evidence supporting 
judgments of causality, and the degree to which the observed associations may be explained by other 
factors, including bias or confounding, are described as part of the assessment. In assessing the human 
data within the overall weight of evidence approach, determining the strength of the epidemiologic evidence 
clearly identifies the degree to which the observed associations may be explained by other factors, including 
bias or confounding.  Moreover, where effects are observed in humans, they generally occur at high 
exposure levels (often in industrial settings), and it is difficult to predict potential human responses at the 
much lower dose levels that occur in environmental exposure scenarios (USEPA 1989b). The Cancer 
Guidelines describe extrapolation approaches that consider the understanding of the chemical’s mode of 
action at each tumor site, and the extent of inter-individual variation with greater variation spreading the 
response over a wider range of doses. 
 
7.3.1 Evaluation of Noncarcinogenic Dose-Response 
For many chemicals, animal studies provide the only reliable information on which to base an estimate of 
adverse human health effects. Of the 49 COPCs evaluated quantitatively in the BHHRA, 42 have oral 
reference doses, of which 29 are based on animal studies and 13 are based on human studies. One of the 
major default assumptions in USEPA’s risk assessment guidelines (USEPA 2002) is that animal data are 
relevant for humans (e.g., USEPA, 1991, 1996, 1998c, 2002f). Such defaults are used in the absence of 
experimental data that can provide direct information on the relevance of animal data. Several types of 
information are considered when determining the importance of effects observed in animal models for 
humans. As described above, extrapolation from animals to humans introduces uncertainty into the risk 
characterization; where human studies are available, uncertainty is reduced. The chemical-specific toxicity 
information is weighed in light of the known heterogeneity of the human population versus the relatively 
inbred status of laboratory animals used in toxicity testing studies and housed under carefully controlled 
environmental conditions to develop appropriate toxicity values.  If a chemical's fate and the mechanisms by 
which it causes adverse effects are known in both animals and humans, uncertainty is reduced. When the 
fate and mechanism for the chemical are unknown, uncertainty increases. 
 
The procedures used to extrapolate from animals to humans involve health protective assumptions and 
incorporate Uncertainty Factors (UFs) such that overestimation of effects in humans is more likely than 
underestimation.  When data are available from several species, the lowest dose that elicits effects in the 
most sensitive species is used for the calculation of the RfD. To this dose are applied UFs, generally 
ranging from 1 to 10 each to account for intraspecies variability, interspecies variability, study duration, 
and/or extrapolation of a low effect level to a no effect level. The combined UFs for the COPCs evaluated in 
this risk assessment range from 1 (manganese, diet) to 3000 (cobalt, thallium, fluoranthene (surrogate for 
C2-benzanthracenes), and naphthalene). For the PPRTV appendix screening RfD for C9-C18 
hydrocarbons, the combined UF is 10,000. As previously noted in Section 5.2, the PPRTV appendix RfD for 
C9-C18 hydrocarbons is associated with greater uncertainty and intended for screening purposes only. 
USEPA (2002f) recommends limiting the total combined UF for a chemical to 3000. 
 
Nevertheless, because the fate of a chemical can differ in animals and humans, it is possible that animal 
experiments will not reveal an adverse effect that would manifest itself in humans. This can result in an 
potential underestimation of the effects in humans. The opposite may also be true: effects observed in 
animals may not be observed in humans, resulting in a potential overestimation of adverse human health 
effects. 
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7.3.2 Evaluation of Carcinogenic Dose-Response  
 
Uncertainties exist in estimating dose-response relationships for potential carcinogens. These are due to 
experimental and epidemiologic variability, as well as uncertainty in extrapolating both from animals to 
humans and from high to low doses. Three major issues affect the toxicity assessments used to estimate 
potential excess lifetime cancer risks: (1) the selection of a study (i.e., data set, animal species, matrix the 
chemical is administered in) upon which to base the calculations, (2) the conversion of the animal dose 
used to an equivalent human dose, and (3) the mathematical model used to extrapolate from experimental 
observations at high doses to the lower doses potentially encountered in the environment. Of the 49 COPCs 
evaluated quantitatively in the BHHRA, 30 are classified by USEPA as potentially carcinogenic to some 
degree via the oral route of exposure. The IRIS Agenda indicates that the program has deferred completion 
of the dioxin cancer assessment at this time.  
 
 
7.3.2.1 Study Selection  
 
USEPA’s process for selecting the studies for use in developing CSFs involves internal and external peer 
review, as well as public comment and review. As part of scoping, the review process for chemical 
assessment, a public meeting is held to obtain input from the scientific community and the general public. 
Study selection involves the identification of a data set (experimental species and specific study) that 
provides sufficient, well-documented dose-response information to enable the derivation of a valid CSF. 
Human epidemiological data are preferable to animal data, although adequate human data sets are more 
limited. Therefore, it is often necessary to develop dose-response information from a laboratory species, 
ideally one that biologically resembles humans (e.g., with respect to metabolism, physiology, and 
toxicokinetics), and where the route of administration is similar to the expected mode of human exposure 
(e.g., inhalation and ingestion). USEPA’s IRIS program utilizes a systematic literature review in the 
development of individual chemical files (USEPA 2015a). The approach is outlined on the IRIS webpage 
[www.epa.gov/iris] including the IRIS Agenda for chemicals being reassessed, process for developing an 
IRIS assessment include systematic review, peer-review procedures, and issuance of the final document.  
The IRIS Webpage www.epa.gov/iris provides details on the IRIS process.  For example, USEPA is 
updating the chemical assessment for inorganic arsenic using these procedures and will consider 
comments based on the 2011 Science Advisory Board (SAB) recommendations [available at: 
http://yosemite.epa.gov/sab/sabproduct.nsf/fedrgstr_activities/9FCEE4E20ABD6EB48525784600791 
AC2/$File/EPA-SAB-11-003-unsigned.pdf].    
 
 
 
The dose-response assessment for a chemical is based on the mode(s) of action for each tumor type. 
Because a chemical may induce multiple tumor types, the dose-response assessment includes an analysis 
of all tumor types, followed by an overall synthesis of information that includes a characterization of the risk 
estimates across tumor types, the strength of the mode of action information of each tumor type, and the 
anticipated relevance of each tumor type to humans, including susceptible populations and lifestages (e.g., 
early childhood).  The study selection criteria are designed to be health protective, meaning that estimates, 
while uncertain, are more likely to overstate than understate hazard and/or risk.   
 
The current study selection criteria are designed to be health protective as described above.  Health 
protective means that estimates, while uncertain, are more likely to overstate than understate hazard and/or 
risk.   The oral CSF for only three COPCs (inorganic arsenic, benzene, and trichloroethene) are is based on 
human epidemiological studies. None of these chemicals contribute significantly to cumulative site risk. The 
oral cancer slope factors for all of the other COPCs evaluated in the BHHRA are based on animal studies.  
Most of these COPCs are classified as “B2” which is defined as probably carcinogenic to humans based on 
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evidence in animals, but with little or no human data, under the 1986 cancer classification approach 
(USEPA 1986). One COPC (heptachlor epoxide) is classified under the newer (2005ab) scheme as “Likely 
to be Carcinogenic to Humans” for the oral route.  
 
USEPA’s IRIS database does not currently provide a cancer classification for TCDD, and indicates that “the 
IRIS Agenda has deferred completion of the dioxin cancer assessment at this time.”  Due to the lack of a 
final peer reviewed and consensus-based CSF for TCDD, a Tier 3 value based on a rat diet study was 
used, as discussed in Section 5.5.4. The CSF of 150,000 per mg/kg-day (USEPA 1996, 1997b) was 
directed for use in the BHHRA by USEPA Region 2 based on USEPA 1996.  The uncertainty associated 
with the selected Tier 3 CSF for TCDD, including a summary of other published CSFs, is discussed in 
Section 7.3.6.1. 
 
PCBs have been demonstrated to produce tumors in animals, and the tiers of CSFs for PCBs listed in IRIS 
are based on a rat diet study (USEPA 1996, 2015a). Several studies have interpreted human 
epidemiological data for workers as negative (Shields 2006, Golden et al. 2003, Golden and Kimbrough 
2009). A recent review of non-occupational case-control epidemiological studies linked PCBs with non-
Hodgkin Lymphoma in humans (Kramer et al. 2012). IRIS identifies human carcinogenicity data for PCBs to 
be “inadequate but suggestive”; however, USEPA has determined the weight of evidence to be sufficient to 
classify PCBs as a probable human carcinogen (B2) (USEPA 2015a). The International Agency for 
Research on Cancer (IARC) recently concluded there is sufficient human evidence and classified PCBs as 
Group 1 (carcinogenic to humans) (IARC 2015). 
 
Further details on the data available on the potentially carcinogenic COPCs evaluated in the BHHRA may 
be found in the IRIS chemical files, PPRTV files and other documents supporting the development of the 
CSFs used in this assessment. Depending on the database of information available on each chemical, 
potential cancer risks may be over- or underestimated, although the intent of the development process, as 
described above, is that the resulting CSF represents the upper bound on the average risk in a population 
(USEPA 2005b). 
 
 
 
7.3.2.2 Interspecies Dose Conversion  
 
The USEPA derivation of human equivalent doses by conversion of doses administered to experimental 
animals requires the assumption that humans and animals are equally sensitive to the toxic effects of a 
substance, if the same dose per unit body surface area is absorbed by each species, and the mechanism of 
toxicity is the same. The interspecies evaluation includes evaluation of biological markers of effects in 
biological systems or samples; identifies doses at which elements of the carcinogenic process are 
operating; aids in interspecies extrapolations when data are available from both experimental animal and 
human cells; and under certain circumstances, provides insights into the possible shape of the dose-
response curve below levels where tumor incidences are observed (USEPA 2005b).  The Cancer 
Guidelines (USEPA 2005b) states that interspecies dose conversions that result in slope factors generally 
represent an upper bound on the average risk in a population or the risk for a randomly selected individual 
but not the risk for a highly susceptible individual or group. Some individuals face a higher risk and some 
face a lower risk. The use of upper bounds generally is considered to be a health-protective approach for 
covering the risk to susceptible individuals, although the calculation of upper bounds is not based on 
susceptibility data.  
 
Further assumptions for dose conversions involve standardized scaling factors to account for differences 
between humans and experimental animals with respect to life span, body size, breathing rates, and other 
physiological parameters. In addition, evaluation of risks associated with one route of administration (e.g., 
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inhalation) when tests in animals involve a different route (e.g., ingestion) requires additional assumptions 
with corresponding additional uncertainties. Although USEPA has formally changed its default position for 
scaling animal data to humans from a per surface area basis to a per body weight basis (USEPA 1992d, 
2005b), changes to existing CSF will be made when the USEPA updates toxicity values through the IRIS 
process.  It is noted that USEPA’s 1996 cancer assessment for PCBs included a body weight to the ¾ 
power extrapolation (USEPA 1996). 
 
7.3.2.3 High-to-Low Dose Extrapolation  
 
The concentration of chemicals to which humans are potentially exposed in the environment is usually lower 
than the levels used in the studies from which dose-response relationships are developed. Estimating 
potential health effects, therefore, requires the use of models that allow extrapolation of health effects from 
high experimental doses in animals to low environmental doses. Thus, the use of a model for dose 
extrapolation introduces uncertainty in the dose-response estimate.  These models are generally statistical 
in character and are health protective meaning that estimates, while uncertain, are more likely to overstate 
than understate hazard and/or risk. The NRC (1994) reaffirmed the use of default options as “a reasonable 
way to cope with uncertainty about the choice of appropriate models or theory” (p. 104), although NRC 
(1994) also discussed the need for departures from default options when a “sufficient showing” is made (as 
cited in USEPA 2005b).   
 
Many of the USEPA CSFs listed in IRIS are derived using the upper 95% confidence limit of the slope 
predicted by models such as the Linearized Multi-stage (LMS) used to extrapolate to low dose risk from 
high dose experimental data.  USEPA’s 2005 Cancer Guidelines lays out an approach for evaluating data 
and models that are used to extrapolate from high dose to low dose.   The Cancer Guidelines states “that 
tThe upper-bound estimate generated by the LMS model leads to a plausible upper limit to the risk that is 
consistent with some of the proposed mechanisms of carcinogenesis” (USEPA 1989b, 2005b).  The true 
risk, however, is unknown and may be as low as zero. The LMS model assumes linearity between the 
lowest dose that produced an effect and zero dose. According to USEPA (1989b), “Because the slope 
factor is often an upper 95th percentile confidence limit of the probability of response based on experimental 
animal data used in the multistage model, the carcinogenic risk estimate will generally be an upper-bound 
estimate. This means that USEPA is reasonably confident that the "true risk" will not exceed the risk 
estimate derived through use of this model and is likely to be less than that predicted.” Consequently, the 
assumption that there is some probability of harm to human health at any level of exposure is very 
conservative and is expected to result in overestimates of risk, especially when coupled with the use of an 
upper bound estimate of cancer potency. 
 
USEPA’s 2005 Cancer Guidelines lays out an approach for evaluating data and models that are used to 
extrapolate from high dose to low dose (USEPA 2005b).   USEPA’s current carcinogen risk assessment 
The guidelines (USEPA 2005b) emphasizes mode of action data, and recognizes that some carcinogens 
may act in a nonlinear fashion. Therefore, it is recognized that some carcinogens may have a nonlinear 
dose below which effects would not be seen. For example, a nonlinear dose for carcinogenic activity has 
been demonstrated for chloroform and was used as the basis for USEPA’s development of dose-response 
values for chloroform (USEPA 2015a).  However, chloroform was not a COC at the LPRSA. 
 
USEPA’s IRIS program utilizes a systematic literature review in the development of individual chemical files 
(USEPA 2015a). The approach is outlined on the IRIS webpage including the IRIS Agenda for chemicals 
being reassessed, process for developing an IRIS assessment include systematic review, peer-review 
procedures, and issuance of the final document.  The IRIS Webpage www.epa.gov/iris provides details on 
the IRIS process.  For example, USEPA is updating the chemical assessment for inorganic arsenic using 
these procedures and will consider comments based on the 2011 Science Advisory Board (SAB) 
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recommendations [available at: 
http://yosemite.epa.gov/sab/sabproduct.nsf/fedrgstr_activities/9FCEE4E20ABD6EB48525784600791 
AC2/$File/EPA-SAB-11-003-unsigned.pdf].    
 
Much of the knowledge about the health effects of TCDD and other DLCs in humans comes from studies of 
relatively highly exposed populations in the workplace, from explosions such as that in Seveso, Italy, and 
from U.S. military exposed by spraying Agent Orange during the  Vietnam War. The potential adverse 
effects of TCDD and DLCs from long-term, low-level exposures to the general public are areas of ongoing 
investigation. To complicate matters, experimental data from animal bioassays similarly reflect effects 
associated with much higher exposure to TCDD and related compounds than would be expected in the 
general environment. Estimating risks from the doses employed in the studies to typical human exposure 
levels requires making assumptions about the point at which adverse effects are considered to occur (point 
of departure), methods for modeling the effects at doses below this point (linear vs. nonlinear extrapolation), 
the relationship of the doses in animals to the concentrations in humans (scaling vs. physiologically based 
pharmacokinetic modeling), and the relationship of the observed effects to mixtures of these compounds in 
the environment, among others. In 2011, USEPA announced that it would conduct separate assessments 
for cancer and noncancer health effects of dioxin.  The noncancer assessment was completed in 2012.  In 
the December 2015The  IRIS Agenda, USEPA indicatesd that the program has identified other chemical 
assessments as higher priority and deferred completion of the dioxin cancer assessment at this time 
(USEPA 2015n).  
 
7.3.3 Uncertainty in TEF Approach  
 
Application of the TEF approach to the human health risk assessment of dioxin-like congeners (DLCs) 
carries with it a number of uncertainties. These have been discussed in the literature and guidance (Haws 
et al. 2006, NAS 2006, USEPA 2003c, 2010d, van den Berg et al. 1998, 2006), and are summarized in 
USEPA (2010d), which recommends the 2005 WHO consensus TEFs, but does not address specific risk 
assessment applications of TEFs. To be considered a DLC, a chemical must: 
 

• Show a structural relationship to the PCDDs and PCDFs, 
• Bind to the Ah receptor (AhR),  
• Elicit AhR-mediated biochemical and toxic responses, and 
• Be persistent and accumulate in the food chain (Van den Berg et al. 2006). 

 
The WHO 2005 TEFs were developed using Expert judgment and a consensus process of scientific expert 
panels to develop the WHO 2005 TEFs (vVan den Berg et al. 2006). The process, includinged evaluation of 
information from the Haws et al. (2006) database of laboratory studies in which the relative potency of a test 
compound was compared to a reference compound, usually 2,3,7,8-TCDD. As described in USEPA 2010, 
after evaluating the empirical data on TCDD and some DLCs, WHO reconfirmed that the combined effects 
of these compounds generally are consistent with dose additivity, a key underlying assumption of the TEF 
methodology (vVan den Berg et al., 2006).  The hierarchy for the TEF derivation preferred the use of in vivo 
studies (studies done in animals), but included in vitro studies (studies done on enzymes, cells, tissues or 
body fluids, but outside the whole animal) if in vivo data were not available. However, the in vivo studies in 
the database were generally short-term studies of noncancer endpoints, the assumption being that the 
relative potency measured for a test compound and the reference compound for a short-term noncancer 
endpoint would also be the same relative potency that would be observed for a two-year cancer bioassay. 
This was also the basic assumption for the in vitro results, i.e., that the comparative potency measured in 
the in vitro study is also predictive of potency of tumor induction. Other toxicological data considered for 
these comparisons of toxic potency included structure-activity relationships and are based on the following 
classes of measure: biochemical changes, toxicity, and carcinogenicity.  Uncertainty is introduced each time 
the assumption of similar mechanism is employed, specifically in the assumptions that: 
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• 2,3,7,8-TCDD induces tumors in laboratory animals and, therefore, will also do the same in humans. 
• A compound that can elicit a similar toxicological response in laboratory animals as 2,3,7,8-TCDD 

based on the measurement of a single toxicological endpoint will also act by the same mechanism of 
action as 2,3,7,8-TCDD and will also induce tumors in animals and, therefore, humans. 

• A compound that can elicit a similar toxicological response in an in vitro assay as 2,3,7,8-TCDD will 
act by the same mechanism of action as 2,3,7,8-TCDD in vivo and will also induce tumors in animals 
and, therefore, humans. 
 

A number of uncertainties regarding the TEF approach are presented in USEPA (2010d), including the 
assumptions of dose additivity; estimates of relative potency (ReP) from animal studies are predictive of 
ReP in humans; the ReP of a DLC is the same for all exposure scenarios and endpoints, and all DLCs are 
full agonists.  Another area of uncertainty is that information available for comparing responses of individual 
DLCs to the index compound was variable across chemicals, including many types and numbers of in vivo 
(including different test species) and in vitro studies.  Consequently, a number of different methods were 
employed to calculate the ReP values used to develop each TEF.  In summary, while point estimate TEFs 
have been identified and were used to estimate risk for DLCs, they are known to be variable and uncertain, 
spanning a range of at least an order of magnitude (Van den Berg et al. 2006, USEPA 2010d).  However, 
Aas described in USEPA 2010, “In its review, NAS supported the use of the TEF approach (NAS, 2006, p. 
8), stating that even with the inherent uncertainties, the committee concludes that the TEF methodology 
provides a reasonable, scientifically justifiable, and widely accepted method to estimate the relative potency 
of DLCs.”‖ 
 
The uncertainty in TEQ estimates and in the TEF methodology accounts for only some of the overall 
uncertainty in a risk assessment of DLCs. There is also uncertainty associated with assessing exposures to 
environmental mixtures of TCDD and DLCs and with quantitatively linking health effects to the TCDD and 
DLC exposures (USEPA 2010d). As noted in Section 5.5.2, USEPA (2013e) recommends that risk 
assessors identify the fraction of the total TEQ attributable to 2,3,7,8-TCDD (for which uncertainty is 
“relatively low”) and the fraction attributable to DLCs (for which uncertainty is “somewhat higher”). The 
following table presents the DLC cancer risks for the RME adult/child angler consuming the RME mixed fish 
diet and a crab muscle and hepatopancreas diet, and the fraction attributable to each of three principal TEQ 
components. 
 
Add-in Table 
 
As shown above, the majority (78% to 80%) of the Total TEQ risk from fish/crab consumption is attributable 
to 2,3,7,8-TCDD, for which uncertainty is relatively low. A small fraction (3 to 5%) of the Total TEQ risk is 
attributable to other PCDD and PCDF congeners. The remainder (16% to 17%) of the Total TEQ risk is 
attributable to PCB-TEQ, for which USEPA states that uncertainty is somewhat higher. 
 
The following table presents the DLC noncancer hazards for the RME young child angler consuming the 
RME mixed fish diet and a crab muscle and hepatopancreas diet. As shown below, the majority (78% to 
80%) of the Total TEQ hazard from fish/crab consumption is attributable to 2,3,7,8-TCDD, a small fraction 
(3 to 5%) is attributable to other PCDD and PCDF congeners, and the remainder (16% to 17%) is 
attributable to PCB-TEQ. 
 
Add-in Table 
 
The application of TEFs to the evaluation of PCB risk/hazard is an area of uncertainty. The TEFs for PCB 
DLCs have been developed based on a database of laboratory studies in which the relative potency of a 
test compound was compared to a reference compound, usually 2,3,7,8-TCDD. However, there is 

Comment [br17]: It is reasonable and 
appropriate to note specific uncertainties identified 
in USEPA’s TEF guidance (2010d).  The text from 
the Revised Draft BHHRA should be re-instated 
here.  

Comment [br18]: It is reasonable and 
appropriate to note the magnitude of TEF 
uncertainties as cited in guidance and the WHO 2005 
TEF article.  The text from the Revised Draft 
BHHRA should be re-instated here. 

Comment [br19]: Moved this summary 
conclusion from NRC forward from the discussion 
of PCBs below. 
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uncertainty in the assumption that a subset of PCB congeners exerts toxicity in a manner similar to that of 
2,3,7,8-TCDD. As described in USEPA 2010, “In its review, NAS supported the use of the TEF approach 
(NAS, 2006, p. 8), stating that even with the inherent uncertainties, the committee concludes that the TEF 
methodology provides a reasonable, scientifically justifiable, and widely accepted method to estimate the 
relative potency of DLCs.”‖ 
 
The application of the current dioxin TEF scheme introduces uncertainty into risk assessment of PCBs. 
PCBs that are approximate stereoisomers of dioxin/furan Ah receptor agonists bind the receptor much more 
weakly than strong Ah receptor agonists such as dioxins and furans. Even with the most favorable 
chlorination pattern, the affinity of PCBs for the Ah receptor is not nearly that of potent dioxin/furans. Only a 
handful of Ah receptor agonists have been tested for human Ah receptor affinity even though marked 
species differences have been demonstrated. Humans may be among the more dioxin-resistant species, 
although the data set is too limited to be conclusive (Van den Berg et al. 2006).  It should also be 
recognized that the ReP database is now over ten years old; studies have been published since 2004 that 
may change the range and percentiles of RePs for many dioxin-like congeners including PCB 126 (Peters 
et al. 2006, Sutter et al. 2010, Trnovec et al. 2013, van Ede 2014, Larsson et al. 2015, van Ede et al. 2016).   
 
In addition to the specific TEF derivation and applicability considerations, it must be noted that the PCB 
mixtures upon which the PCB high risk and persistence CSF is based may have included dioxin-like PCBs 
indicating “lot-to-lot differences highlight the importance of characterizing and reporting mixture composition 
(Cogliano, 1998). Conducting separate TEF-based risk calculations was performed consistent with 
guidance (USEPA 1996).  The uncertainty associated with applying DLC TEFs to PCBs was addressed in 
part by evaluating PCB cancer risk two ways in the BHHRA: 1) as total PCBs using the CSFs for PCB 
mixtures, and 2) as the sum of PCB-TEQ using the DLC TEFs and non-DLCs using the CSFs for PCB 
mixtures. The following tables present the RME mixed fish diet and crab muscle and hepatopancreas 
consumption risks/hazards for the two approaches, including the percent increase in risk/hazard from using 
the TEQ/non-DLC approach. The risk/hazard posed by TCDD-TEQ is included for informational Purposes. 
 
Include Table 
 
As shown above, the approach of summing PCB-TEQ and PCBs (non-DLC) results in a 72% increase in 
fish consumption cancer risk and a 23% increase in noncancer hazard relative to the risk/hazard posed by 
evaluating total PCBs alone. These findings suggest there is enrichment of dioxin-like congeners in the fish 
tissue. 
 
Include Table 
 
As shown above, the approach of summing PCB-TEQ and PCBs (non-DLC) results in a more than three-
fold increase in crab consumption cancer risk and a 75% increase in noncancer hazard relative to the 
risk/hazard posed by evaluating total PCBs alone. The findings suggest there is enrichment of dioxin-like 
congeners in the LPRSA biota, especially in crab muscle and hepatopancreas tissue (although this has a 
marginal impact on cumulative site risks/hazards). 
 
As previously noted in Section 5.5.2, the approach of summing PCB-TEQ and non-DLCs has the potential 
to overestimate PCB risk/hazard, while the approach of evaluating total PCBs using the IRIS CSFs and 
Aroclor 1254 RfD may underestimate risk/hazard. It is important to note that the PCB Aroclor mixtures upon 
which the PCB high risk and persistence CSF is based included dioxin-like PCBs (Cogliano 1998; Mayes et 
al. 1998). Therefore, the study results represent the summed toxicities of all of the congeners in each 
mixture, including dioxin-like and non-dioxin-like activities. The high risk and persistent CSFs of 1 and 2 
(mg/kg-day)–1 listed on IRIS should therefore be protective of exposures to the amount of TEQ from the 12 
“dioxin-like” congeners present in the Aroclor 1254 bioassay test material. The amount of TEQ in the 

Comment [br20]: The point that humans may be 
among the more dioxin-resistant species, particularly 
in relation to the rodent based TEFs, is a valid and 
important concept to include in a discussion of 
dioxin TEF uncertainty, and should be re-instated 
here. 

Comment [br21]: Given the age of the ReP 
database and the publication of more recent studies, 
coupled with the WHO 1998 recommendation to 
update the ReP database/estimates every five years, 
it is appropriate to acknowledge the availability of 
newer studies and data in the uncertainty discussion. 
Several of these studies have been published by 
colleagues of M. Van den Berg, the lead author of 
the WHO 2005 TEFs.  This text should be re-
instated here. 
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Aroclor 1254 cancer bioassay mixture has been reported to be 46 to 48 mg-TEQ/kg-PCBs (Brown et al., 
1996 as cited in Cogliano 1998, Mayes et al. 1998). The TEQ amount reported in the 1998 study was 
calculated using earlier TEFs (i.e., Ahlborg et al. 1994). Using current WHO 2005 TEFs, the TEQ amount in 
the Aroclor 1254 bioassay material has been reported to be approximately 21 mg-TEQ/kg-PCBs (Brown et 
al. 2007).  The Tables above, however,  indicate that individually the cancer risks of non-dioxin-like PCBs 
and DLC PCB still represent a cancer risk above the risk range and a non-cancer HI greater than the goal of 
protection of an HI = 1. 
 
As shown in the figure below, TEQ levels in the LPRSA RME mixed fish diet species are all below this 
range, suggesting the PCB CSF is adequately protective for evaluating potential cancer risks of PCBs in 
LPRSA fish, and an additive analysis of PCB-TEQ risks overstates PCB cancer risks. The levels in LPRSA 
crab muscle and hepatopancreas slightly exceed the TEQ level adjusted for 2005 WHO TEFs, suggesting 
that consideration of potential TEQ risk may be warranted for crab. 
 
Include figure 
 
However, as previously noted, there remains the issue of potential overestimation of cancer risk and 
noncancer hazard from summing PCB-TEQ and non-DLCs without adjusting for the lower toxicity of the 
non-DLC fraction, as well as the aforementioned uncertainties associated with the TEFs for PCBs. 
Subtraction of the mass of dioxin-like congeners from the mass of total PCBs does not resolve double-
counting of toxicity, as the CSF and RfD used to evaluate the non-dioxin-like fraction are based on all 
congeners in the Aroclor mixture. This includes the dioxin-like congeners, which contribute significantly to 
the cancer and non-cancer toxicities of the mixture. Thus, the use of unadjusted total PCB toxicity values 
(e.g., upper-bound PCB CSF of 2 mg/kg-day-1 or Aroclor 1254 RfD of 2E-05 mg/kg-day) to evaluate the 
non-dioxin-like PCBs overestimates the risk/hazard of this fraction, although the degree of overestimation is 
uncertain. However, the Tables above indicate that individually the cancer risks of non-dioxin-like PCBs and 
DLC PCB still represent a cancer risk above the risk range and a non-cancer HI greater than the goal of 
protection of an HI = 1. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Comment [br22]: This point is made at the end 
of this discussion, and is redundant here.  
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Attachment D 
Revised Text for Section 7.4.2 Combination of Several Upper-Bound Assumptions 

CPG’s Proposed Revisions in Redline Strikeout 
 
Generally, theA goal of a Superfund risk assessment is to estimate risk to the RME individual, who is 
defined as “the highest exposure that is reasonably expected to occur at a site but that is still within the 
range of possible exposures” (USEPA 1989b).  As previously discussed in Section 4, this should be 
accomplished by combining a mix of average and upper-bound exposures (USEPA 1989b, 1992b). The 
result of combining multiple upper-bound assumptions is that the final estimate of potential exposure and 
risk falls on the upper end of the distribution of possible outcomes, such is health protective, and that the 
majority of people will have a lower level of potential risk.  
 
The risk assessment approach used here employed a combination of upper bound and average 
assumptions consistent with guidance (USEPA 1989b, 1990, 2014a). Consequently, the resulting risk 
estimates are expected to be on the high end of the range of risks but within the range of plausible 
outcomes. For evaluation of potential exposure via consumption of LPRSA fish and crab, the following 
assumptions were used for the RME scenario: 
 

• 90th percentile fish and crab consumption rate, 
• 95 percent upper confidence limit on the arithmetic mean concentrations of chemicals in fish and 

crab tissue, 
• No loss of chemicals from the fish or crab tissue due to cooking or consumption practices (i.e., the 

upper-bound assumption that fat and cooking juices are always consumed), 
• All of the fish/crab consumed comes from the LPRSA, 
• 90th percentile exposure duration, 
• Mean body weight, 
• Upper bound cancer slope factors. 

 
The combination of these assumptions has produced estimates of potential risk that are likely to be well 
above the risk experienced by the average member of the potentially exposed populations. As stated in the 
Cancer Guidelines and other guidance documents, within a population a portion will be at the high end of 
the distribution while risks to the average individual represented by the 50th percentile will be lower. This risk 
assessment found that the risks to the average individual (i.e., CTE scenarios) still remained above the risk 
range and/or the goal of protection of an HI = 1. 
 
 
 

Comment [br23]: CPG does not agree that the 
combined effect of the directive assumptions and 
approaches used in the BHHRA resulted in risks that 
are “within the range of plausible outcomes.” 

Comment [br24]: This is not relevant to the 
discussion of combining upper-bound assumptions. 



>>> Robert Law 12/13/2016 10:53 AM >>>
Jennifer:
Attached is the CPG's clarification to its response to EPA's Comment 4.

Please contact us with any questions.

Thank you.

R/
Rob 

Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com
Voice: 908-735-9315
Fax: 908-735-2132

>>> "LaPoma, Jennifer" <LaPoma.Jennifer@epa.gov> 12/7/2016 10:49 AM >>>
Rob,

For Comment 4 in CPG's September 2016 response to revised draft BHHRA comments, could you
please provide clarification to us on the CPG's perception of the level of effort necessary to update
to the RAGs Part D tables.

That would be helpful to know as we consider our response.

Thanks in advance, 
Jen

mailto:Laura.Kelmar@aecom.com
mailto:Kelly.Vosnakis@aecom.com
mailto:rlaw@demaximis.com
mailto:LaPoma.Jennifer@epa.gov
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CC Bill Potter - dmi, Laura Kelmar - AECOM 


Subject Impact of Toxicity Value Revisions – LPRSA BHHRA  


 


From Betsy Ruffle and Kelly Vosnakis 


Date December 8, 2016  


   
 


In response to Jennifer LaPoma’s December 7, 2016 email request, we revisited #4 of EPA’s 
August 25, 2016 comments on the Revised Draft BHHRA for the LPRSA to provide further 
clarification. The comment and CPG’s response are presented below, followed by a discussion of 
the anticipated level of effort necessary to make the requested changes and update the associated 
tables, text, and appendices of the BHHRA report. 


EPA Comment #4 dated August 25, 2016 


The Superfund Technical Support Center (STSC) letters of November 12 and 24, 2015 regarding 
surrogates for cis-nonachlor, oxychlordane, and trans-nonachlor were provided in EPA’s December 
4, 2015 letter, but were not incorporated in the revised draft because of time limitations in 
submitting the report. Specific comments provided below address adding the information to Section 
5, Section 7, and Tables 5-1 and 5-2. Changes to these toxicity values will also impact risk 
calculation tables; noncancer hazards will increase slightly for the nonachlors and cancer risks will 
decrease for all three COPCs. Cis-nonachlor and oxychlordane will no longer be considered 
potential COCs for the LPRSA with the updated instructions for the relative potency factors. 


CPG Response dated September 26, 2016 


In its June 5, 2015 comments on the June 2014 draft BHHRA, Region 2 included surrogate 
recommendations for chlordane isomers. In a teleconference on June 15, 2015, the CPG requested 
additional information regarding the appropriate surrogate for cis and trans-nonachlor, and Region 2 
indicated that they would ask for clarification from STSC. 


In its October 16, 2015 response to CPG, Region 2 included STSC’s response.  The STSC 
provided multiple relative potency factors for cis and trans-nonachlor and oxychlordane based on 
noncancer studies. STSC did not provide specific guidance on which values to apply, nor whether 
the values applied to cancer effects. CPG requested clarification on this issue during the October 
22, 2015 teleconference between Region 2 and CPG representatives, and written request in the 
CPG’s letter to Region 2 dated November 11, 2015.  


On December 4, 2015, Region 2 provided STSC’s response, nearly six months after CPG’s request 
for clarification. However, in order to meet the December 18, 2015 deadline for the Revised 
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BHHRA, AECOM had already completed the calculations using professional judgment regarding 
the application of the relative potency factors. The differences between the STSC approach and the 
approach taken for the Revised Draft BHHRA are summarized in an email from Robert Law (dmi) to 
Stephanie Vaughn and Jennifer LaPoma (EPA) on December 10, 2015. As the email and its 
attached summary indicate, the differences between the approaches are minimal and would not 
result in changes to the conclusions of the BHHRA. Jennifer LaPoma responded on December 14, 
2015 that the CPG should submit the Revised BHHRA in its current form. 


As the differences in risk and hazard estimates are negligible and have no impact on the 
conclusions of the BHHRA, the CPG proposes to include a statement to that effect in the text rather 
than populate the minimal change in risks/hazards through the RAGS D Tables and text tables. 


Level of Effort 


The addition of the chlordane isomer toxicity factors will involve the following updates:  


• Running the cancer and noncancer risk calculations for the angler receptor 
• Updating 57 RAGS D tables and COPC contribution tables in Appendices H, I, J, and K 
• Updating 17 report tables and 12 tables embedded in the text  
• Performing QA/QC checks on all updated risk spreadsheets and summary tables 
• Revising the text to reflect the updated risks  
• Production (pdf’ing) of revised appendices 
• Performing senior review of changes and updates 


This additional work is anticipated to take approximately 80 to 100 hours of staff time.  It should be 
noted that to our knowledge, at this time no other COPC toxicity values need to be revised as a 
result of updates in EPA’s sources, including IRIS and PPRTVs.  Thus, this additional work will be 
performed solely to address these minor changes in chlordane toxicity values.  Furthermore, EPA 
must have recognized that these compounds have minimal impact on the overall conclusions of the 
risk assessment, as they were not included in its FFS human health risk assessment for the lower 8 
miles and EPA has not revised the FFS risk assessment to include the new values.   


In summary, it is unclear what additional value and information the use of the surrogate toxicity 
values would bring to the LPRSA BHHRA given that chlordane isomers are not driving the site 
remedy.  We support the recommendation given in the September 26, 2016 response, which was to 
address this issue with brief explanatory statements in the text.   
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Subject Impact of Toxicity Value Revisions – LPRSA BHHRA  

 

From Betsy Ruffle and Kelly Vosnakis 

Date December 8, 2016  

   
 

In response to Jennifer LaPoma’s December 7, 2016 email request, we revisited #4 of EPA’s 
August 25, 2016 comments on the Revised Draft BHHRA for the LPRSA to provide further 
clarification. The comment and CPG’s response are presented below, followed by a discussion of 
the anticipated level of effort necessary to make the requested changes and update the associated 
tables, text, and appendices of the BHHRA report. 

EPA Comment #4 dated August 25, 2016 

The Superfund Technical Support Center (STSC) letters of November 12 and 24, 2015 regarding 
surrogates for cis-nonachlor, oxychlordane, and trans-nonachlor were provided in EPA’s December 
4, 2015 letter, but were not incorporated in the revised draft because of time limitations in 
submitting the report. Specific comments provided below address adding the information to Section 
5, Section 7, and Tables 5-1 and 5-2. Changes to these toxicity values will also impact risk 
calculation tables; noncancer hazards will increase slightly for the nonachlors and cancer risks will 
decrease for all three COPCs. Cis-nonachlor and oxychlordane will no longer be considered 
potential COCs for the LPRSA with the updated instructions for the relative potency factors. 

CPG Response dated September 26, 2016 

In its June 5, 2015 comments on the June 2014 draft BHHRA, Region 2 included surrogate 
recommendations for chlordane isomers. In a teleconference on June 15, 2015, the CPG requested 
additional information regarding the appropriate surrogate for cis and trans-nonachlor, and Region 2 
indicated that they would ask for clarification from STSC. 

In its October 16, 2015 response to CPG, Region 2 included STSC’s response.  The STSC 
provided multiple relative potency factors for cis and trans-nonachlor and oxychlordane based on 
noncancer studies. STSC did not provide specific guidance on which values to apply, nor whether 
the values applied to cancer effects. CPG requested clarification on this issue during the October 
22, 2015 teleconference between Region 2 and CPG representatives, and written request in the 
CPG’s letter to Region 2 dated November 11, 2015.  

On December 4, 2015, Region 2 provided STSC’s response, nearly six months after CPG’s request 
for clarification. However, in order to meet the December 18, 2015 deadline for the Revised 
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BHHRA, AECOM had already completed the calculations using professional judgment regarding 
the application of the relative potency factors. The differences between the STSC approach and the 
approach taken for the Revised Draft BHHRA are summarized in an email from Robert Law (dmi) to 
Stephanie Vaughn and Jennifer LaPoma (EPA) on December 10, 2015. As the email and its 
attached summary indicate, the differences between the approaches are minimal and would not 
result in changes to the conclusions of the BHHRA. Jennifer LaPoma responded on December 14, 
2015 that the CPG should submit the Revised BHHRA in its current form. 

As the differences in risk and hazard estimates are negligible and have no impact on the 
conclusions of the BHHRA, the CPG proposes to include a statement to that effect in the text rather 
than populate the minimal change in risks/hazards through the RAGS D Tables and text tables. 

Level of Effort 

The addition of the chlordane isomer toxicity factors will involve the following updates:  

• Running the cancer and noncancer risk calculations for the angler receptor 
• Updating 57 RAGS D tables and COPC contribution tables in Appendices H, I, J, and K 
• Updating 17 report tables and 12 tables embedded in the text  
• Performing QA/QC checks on all updated risk spreadsheets and summary tables 
• Revising the text to reflect the updated risks  
• Production (pdf’ing) of revised appendices 
• Performing senior review of changes and updates 

This additional work is anticipated to take approximately 80 to 100 hours of staff time.  It should be 
noted that to our knowledge, at this time no other COPC toxicity values need to be revised as a 
result of updates in EPA’s sources, including IRIS and PPRTVs.  Thus, this additional work will be 
performed solely to address these minor changes in chlordane toxicity values.  Furthermore, EPA 
must have recognized that these compounds have minimal impact on the overall conclusions of the 
risk assessment, as they were not included in its FFS human health risk assessment for the lower 8 
miles and EPA has not revised the FFS risk assessment to include the new values.   

In summary, it is unclear what additional value and information the use of the surrogate toxicity 
values would bring to the LPRSA BHHRA given that chlordane isomers are not driving the site 
remedy.  We support the recommendation given in the September 26, 2016 response, which was to 
address this issue with brief explanatory statements in the text.   

 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
     REGION II 
290 BROADWAY 

NEW YORK, NEW YORK 10007-1866 

January 5, 2017 

BY ELECTRONIC MAIL 

Robert Law, Ph.D. 
CPG Project Coordinator  
de maximis, inc. 
186 Center Street, Suite 290 
Clinton, New Jersey 08809 

Re: Lower Passaic River Study Area (LPRSA) Baseline Human Health Risk Assessment – 
Administrative Settlement Agreement and Order on Consent for Remedial 
Investigation/Feasibility Study (AOC) CERCLA Docket No. 02-2007-2009 

Dear Dr. Law: 

The U.S. Environmental Protection Agency (EPA) has reviewed the Cooperating Parties Group’s 
(CPG) September 2016 response to EPA’s August 2016 comments on the revised draft Baseline 
Human Health Risk Assessment (BHHRA) dated December 2015. EPA’s review and comments 
are enclosed with this letter.   

Please incorporate EPA’s comments into a revised draft BHHRA within 45 days for EPA’s 
review and approval. If you wish to discuss any comments prior to submission, please do not 
hesitate to contact me.  

Sincerely, 

Jennifer LaPoma, Remedial Project Manager 
Lower Passaic River Study Area RI/FS 

Enclosure 

Cc:  W. Potter, CPG 
M. Sivak, EPA 
F. Zizila, EPA  



EPA Response to CPG September 2016 Response to Comments  
On the Revised Draft Baseline Human Health Risk Assessment Report 

for the Lower Passaic River Study Area  
dated December 2015 

 

1 

  

No. EPA’s General Comment (8/25/16) CPG September 2016 Response EPA Response – 1/5/17 

1  

The document will require revisions to address EPA comments that were 
not appropriately addressed from previous comments on the June 2014 
draft BHHRA. EPA’s comments must be incorporated appropriately; if 
they are not, the document will not be approvable and EPA will proceed 
as per Paragraph 44 of the Agreement. If the next draft of the BHHRA is 
deficient, EPA may elect to modify the document itself pursuant to 
Paragraph 44 of the Agreement, and, as per Paragraph 47 of the 
Agreement, the CPG would be required to accept the findings of the 
modified report (subject to dispute resolution). 

The CPG disagrees with the Region’s contention that December 2015 version of the 
BHHRA did not appropriately address the Region’s previous comments.  As the CPG has 
previously documented, the Region’s comments have had no significant or substantive 
effect on the risk calculations presented in the June 2014 or December 2015 versions of the 
17-mile BHHRA both of which present risk estimates that are comparable to the Region’s 8-
mile FFS HHRA.  The Region’s comments are largely based on its unique interpretation of 
USEPA policy and guidance and its unwillingness to consider a realistic presentation of 
uncertainties associated with risk assessment.  Nonetheless, the CPG will endeavor to 
address the Region’s latest comments that will not result in any demonstrable change in risk 
characterization for the 17-mile LPRSA.  
 
The CPG considers this a partial and preliminary response to the Region’s comments 
provided in good faith for further discussions. As such, the CPG reserves its right under the 
May 2007 AOC in revising and completing this and other deliverables related to the17-mile 
RI/FS.   

The December 2015 version did 
fall short of addressing all 
previous comments adequately. 
While numeric risk estimates are 
not in question at this point, the 
discussion presented in the text, if 
left unrevised, may obscure key 
risk assessment conclusions.  
 
The response indicating that CPG 
will endeavor to address the 
comments is accepted pending 
review of the revised text. 

2  

Consistent with the Dispute Resolution (EPA letter 2/6/12, see page 
3693 of the BHHRA Appendices pdf), all instances where it states “At 
the direction of USEPA Region 2” or “USEPA Region 2 directed the 
CPG to use” shall also include the phrase “and consistent with guidance 
and policies.”  
 
Specific examples are provided below.  

• Page ES-5. “USEPA Region 2 has directed the CPG to use 
[footnote], and…”  

• Page ES-6. “At the direction of USEPA Region 2, the…” 
• Page 4-9. “… those that USEPA Region 2 directed the CPG to 

use …”  
• Page 4-10. “…those directed by USEPA for use…” 
• Page 7-7. “USEPA Region 2’s directed exposure parameter…” 
• Page 7-10. “…fish consumption rates were directed by USEPA 

Region 2 (USEPA 2012b), and were…” 
• Pages 8-2 to 8-3. “…those that Region 2 directed the CPG to 

use…” 

The February 6, 2012 Dispute Resolution on the RARC Plan does not state that the phrase 
“and consistent with guidance and policies” was to be added in every instance where the 
BHHRA states “At the direction of USEPA Region 2” or “USEPA Region 2 directed the CPG 
to use”.  The Dispute Resolution directed the addition of the following sentence after the 
statement that the exposure parameters are those that EPA directed the CPG to use in the 
BHHRA for the LPRSA: “All of EPA’s directions are consistent with EPA guidance, 
practices, and policies for conducting risk assessments.”  As per EPA’s direction, this 
statement was added to the RARC Plan (Section 3.4.4) dated April 12, 2012.  
 
CPG is also not aware of specific EPA guidance or policy stipulating the following:  
 

• Page ES-6: EPA’s directive that anglers always consume both the crab muscle and 
hepatopancreas, and for both the RME and CTE scenarios  

• Page 4-15: EPA’s directive that a fraction ingested of 100% (all fish/crab comes 
from the Site) be used for fish and crab consumption, and for both the RME and 
CTE scenarios 

• Page 4-16: EPA’s directive that cooking loss for fish and crab consumption be zero 
for the RME scenario 

• Page 7-32: EPA’s directive that the Tier 3 CSF of 150,000 per mg/kg-day be used 
for TCDD 

 
While it may be the case that EPA’s directions may be found within the range of possibilities 
allowed by guidance or can be found in other risk assessments, that does not equate with 
the directed values being appropriate for use in a site-specific LPRSA risk assessment.  As 
CPG has previously stated, EPA has imposed numerous unrealistic assumptions that do not 
reflect site-specific conditions or comport with the intent of Reasonable Maximum Exposure 
(RME).  However, CPG has performed the BHHRA in accordance with the EPA’s directives. 
 
Nevertheless, to address EPA’s comment, instances where the text states “at the direction 
of USEPA Region 2” or “USEPA Region 2 directed the CPG to use” will be removed from 
the document. 

EPA disagrees with the CPG’s 
assertion regarding whether the 
assumptions in the risk 
assessment comport with the 
intent of Reasonable Maximum 
Exposure (RME). The selection of 
parameters is consistent with 
OSWER Directive 9200.1-120 
and Risk Assessment Guidance 
for Superfund (RAGS) Part A 
page 3-1.  
 
The response on removing 
instances where the text states 
“at the direction of USEPA Region 
2” or “USEPA Region 2 directed 
the CPG to use” is accepted 
pending review of the revised 
text.  
 

3  

The text still uses the term “NCP threshold” which suggests a bright line 
for decisions at Superfund sites.  The Role of the Baseline Risk 
Assessment in Superfund Remedy Selection Decisions, April 22, 1991 
clearly states that the risk range is not a bright line.  As indicated in 
previous comments, the presentation of risk should be presented as 
below the risk range, above the risk range or within the risk range, or 
above or below or equal to the goal of protection of a non-cancer HQ/HI 
of 1. 

The term will be changed as described. 

The response is accepted 
pending review of the revised 
text. 

https://www.epa.gov/risk/role-baseline-risk-assessment-superfund-remedy-selection-decisions
https://www.epa.gov/risk/role-baseline-risk-assessment-superfund-remedy-selection-decisions


Draft Response to CPG September 2016 Response to Comments  
On the Revised Draft Baseline Human Health Risk Assessment Report 

for the Lower Passaic River Study Area  
  dated December 2015 
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No. EPA’s General Comment (8/25/16) CPG September 2016 Response EPA Response 

4  

The Superfund Technical Support Center (STSC) letters of November 
12 and 24, 2015 regarding surrogates for cis-nonachlor, oxychlordane, 
and trans-nonachlor were provided in EPA’s December 4, 2015 letter, 
but were not incorporated in the revised draft because of time limitations 
in submitting the report. Specific comments provided below address 
adding the information to Section 5, Section 7, and Tables 5-1 and 5-2. 
Changes to these toxicity values will also impact risk calculation tables; 
noncancer hazards will increase slightly for the nonachlors and cancer 
risks will decrease for all three COPCs. Cis-nonachlor and oxychlordane 
will no longer be considered potential COCs for the LPRSA with the 
updated instructions for the relative potency factors. 

In its June 5, 2015 comments on the June 2014 draft BHHRA, Region 2 included surrogate 
recommendations for chlordane isomers. In a teleconference on June 15, 2015, the CPG 
requested additional information regarding the appropriate surrogate for cis and trans-
nonachlor, and Region 2 indicated that they would ask for clarification from STSC. 
 
In its October 16, 2015 response to CPG, Region 2 included STSC’s response.  The STSC 
provided multiple relative potency factors for cis and trans-nonachlor and oxychlordane 
based on noncancer studies. STSC did not provide specific guidance on which values to 
apply, nor whether the values applied to cancer effects. CPG requested clarification on this 
issue during the October 22, 2015 teleconference between Region 2 and CPG 
representatives, and written request in the CPG’s letter to Region 2 dated November 11, 
2015.  
 
On December 4, 2015, Region 2 provided STSC’s response, nearly six months after CPG’s 
request for clarification. However, in order to meet the December 18, 2015 deadline for the 
Revised BHHRA, AECOM had already completed the calculations using professional 
judgment regarding the application of the relative potency factors. The differences between 
the STSC approach and the approach taken for the Revised Draft BHHRA are summarized 
in an email from Robert Law (dmi) to Stephanie Vaughn and Jennifer LaPoma (EPA) on 
December 10, 2015. As the email and its attached summary indicate, the differences 
between the approaches are minimal and would not result in changes to the conclusions of 
the BHHRA. Jennifer LaPoma responded on December 14, 2015 that the CPG should 
submit the Revised BHHRA in its current form. 
 
As the differences in risk and hazard estimates are negligible and have no impact on the 
conclusions of the BHHRA, the CPG proposes to include a statement to that effect in the 
text rather than populate the minimal change in risks/hazards through the RAGS D Tables 
and text tables. 

The response is partially 
acceptable.  
 
While the differences in risk and 
hazard estimates are very small, 
they do lead to cancer risk 
estimates dropping below 10-6 
and therefore off the COC 
summary tables. 
 
It is acceptable to include a 
statement in the text and not 
update all the RAGS D Tables as 
noted in the response.  However 
the final COC summary tables in 
the text must be consistent with 
the correct toxicity values.  
 
Please include a footer to all 
relevant RAGS D Tables that 
states the following:  
 
Following completion of the 
RAGS Part D Tables, the 
Superfund Technical Support 
Center provided updated toxicity 
values (add in the dates) for (add 
in chemicals).  As a result of 
these updates, there are slight 
changes in the calculated cancer 
risks for (add in chemicals) and 
non-cancer hazards (add in 
chemicals).  The COC summary 
tables and text have been 
updated to remove the following 
chemicals which no longer 
exceed either the goal of 
protection of 10-6 or an HI = 1 
based on the updated toxicity 
information.  
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No. EPA’s General Comment (8/25/16) CPG September 2016 Response EPA Response 

5  

The Superfund Technical Support Center (STSC) letters of November 
12 and 24, 2015 regarding surrogates for cis-nonachlor, oxychlordane, 
and trans-nonachlor were provided in EPA’s December 4, 2015 letter, 
but were not incorporated in the revised draft because of time limitations 
in submitting the report. Specific comments provided below address 
adding the information to Section 5, Section 7, and Tables 5-1 and 5-2. 
Changes to these toxicity values will also impact risk calculation tables; 
noncancer hazards will increase slightly for the nonachlors and cancer 
risks will decrease for all three COPCs. Cis-nonachlor and oxychlordane 
will no longer be considered potential COCs for the LPRSA with the 
updated instructions for the relative potency factors. 

In its June 5, 2015 comments on the June 2014 draft BHHRA, Region 2 included surrogate 
recommendations for chlordane isomers. In a teleconference on June 15, 2015, the CPG 
requested additional information regarding the appropriate surrogate for cis and trans-
nonachlor, and Region 2 indicated that they would ask for clarification from STSC. 
 
In its October 16, 2015 response to CPG, Region 2 included STSC’s response.  The STSC 
provided multiple relative potency factors for cis and trans-nonachlor and oxychlordane 
based on noncancer studies. STSC did not provide specific guidance on which values to 
apply, nor whether the values applied to cancer effects. CPG requested clarification on this 
issue during the October 22, 2015 teleconference between Region 2 and CPG 
representatives, and written request in the CPG’s letter to Region 2 dated November 11, 
2015. 
On December 4, 2015, Region 2 provided STSC’s response, nearly six months after CPG’s 
request for clarification. However, in order to meet the December 18, 2015 deadline for the 
Revised BHHRA, AECOM had already completed the calculations using professional 
judgment regarding the application of the relative potency factors. The differences between 
the STSC approach and the approach taken for the Revised Draft BHHRA are summarized 
in an email from Robert Law (dmi) to Stephanie Vaughn and Jennifer LaPoma (EPA) on 
December 10, 2015. As the email and its attached summary indicate, the differences 
between the approaches are minimal and would not result in changes to the conclusions of 
the BHHRA. Jennifer LaPoma responded on December 14, 2015 that the CPG should 
submit the Revised BHHRA in its current form. 
 
As the differences in risk and hazard estimates are negligible and have no impact on the 
conclusions of the BHHRA, the CPG proposes to include a statement to that effect in the 
text rather than populate the minimal change in risks/hazards through the RAGS D Tables 
and text tables. 

The response is partially 
acceptable.  
 
While the differences in risk and 
hazard estimates are very small, 
they do lead to cancer risk 
estimates dropping below 10-6 
and therefore off the COC 
summary tables. 
 
 
 
It is acceptable to include a 
statement in the text and not 
update all the RAGS D Tables as  
noted in the response.  However 
the final COC summary tables in 
the text must be consistent with 
the correct toxicity values.  
 
Please include a footer to all 
relevant RAGS D Tables that 
states the following:  
 
Following completion of the 
RAGS Part D Tables, the 
Superfund Technical Support 
Center provided updated toxicity 
values (add in the dates) for (add 
in chemicals).  As a result of 
these updates, there are slight 
changes in the calculated cancer 
risks for (add in chemicals) and 
non-cancer hazards (add in 
chemicals).  The COC summary 
tables and text have been 
updated to remove the following 
chemicals which no longer 
exceed either the goal of 
protection of 10-6 or an HI = 1 
based on the updated toxicity 
information. 

6  

For estimation of background risks associated with direct contact with 
sediment, the BHHRA only discussed cancer risks for comparison to site 
risks.  For this exposure pathway, noncancer hazards were more of an 
issue for the site than cancer risks (i.e., cancer risks were less than 1 x 
10-4 but HI was greater than 1), and background noncancer hazards 
should also be discussed in the text. (The noncancer hazards for 
background sediment were presented in a table in Appendix L, but not 
included in the evaluation in Section 6.5.2.) 

The requested change will be made. 

The response is accepted 
pending review of the revised 
text.  
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No. EPA’s General Comment (8/25/16) CPG September 2016 Response EPA Response 

7  

The Uncertainty Evaluation section is very long (48 pages) and inclusive 
of potentially valid but secondary information. A meaningful uncertainty 
section is expected to be a balanced appraisal of major uncertainties 
that will significantly affect the site-specific numerical risks as they relate 
to the selection of remedies. There are uncertainty issues that do not 
need to be included and other uncertainties that should be reduced in 
size to a paragraph. Per EPA General Comment 12 on the Draft BHHRA 
(comments dated October 16, 2015), “the text requires revisions to 
concentrate on the main risk drivers with less emphasis on exposure 
parameters that are not significant drivers.” The discussion of 
uncertainty needs to concentrate on risks above the NCP risk range and 
an HI = 1. Similarly, the Executive Summary should concentrate on the 
main risk drivers consistent with this recommendation. 
The Uncertainty Evaluation continues to discuss uncertainties in some 
assumptions without linking them to an impact on the site risk estimates. 
Examples: 

- Critique of default dermal absorption fractions for three sets of 
chemicals (pp. 7-26 to 7-29) when dermal contact with sediment 
was a very minor contributor to cumulative risks/hazards for the 
LPRSA. Indeed, for one of the chemical groups (i.e., PCBs), 
estimated cancer risks never exceeded 10-6 and noncancer 
hazards were well below an HI of 1. 

- Critique of default approach for estimating TCE cancer risks to 
non-adult receptors (p. 7-39) when TCE cancer risks never 
exceeded 10-6. 

Detailed discussions of exposure parameters or chemicals that are not 
significant drivers distract the reader from issues that are key to 
interpreting the primary site risks and should be limited to a summary 
statement or removed from the report.  

The CPG maintains that the Uncertainty Evaluation in the Revised Draft BHHRA provides a 
comprehensive and meaningful discussion of uncertainties relevant to the LPRSA risk 
calculations.  To address Region 2’s concern about length and inclusion of potentially 
secondary information, the discussions of some issues have been condensed or removed 
from the Uncertainty Evaluation section.  See responses to Specific Comments 70, 78, 84, 
85, 86, 87, 88, 89, 90, and 97. 

The response is accepted 
pending review of the revised 
text.  

8  

Summary sections of the report should include the magnitude of 
risk/hazard estimates (missing from ES.3 Conclusions and 8.2 
Conclusions).  Summary sections also should identify key target 
organs/effects potentially associated with the noncancer hazards 
(missing from ES.1 Summary of Key Findings, ES.3 Conclusions, and 
8.2 Conclusions). 

Sections ES.1 Summary of Key Findings, ES.2.4 Risk Characterization Results, and 8.1.4 
Risk Characterization Results, all present the magnitude of the risk/hazard estimates.  
Tables ES.1 – ES.4 and the text tables in 8.1.4 also present the risks/hazard estimates by 
receptor, with the target organs/effects identified in the text tables in 8.1.4.  Per Attachment 
A of EPA’s comments, the maximum risk/hazard and target organs/effects will be added to 
the Conclusions in ES.3 and 8.2.   
 

The response is accepted 
pending review of the revised 
text.  
 
Per CPG response to Comment 
11, EPA notes that identification 
of key target organs/effects will 
also be added to Section ES.1. 

9  

Multiple descriptions of correspondence and calls leading up to final 
assumptions applied in the risk assessment do not add value to the 
HHRA report and should be removed. Technical basis for values used 
should be provided in the main text and uncertainties in those values are 
discussed in the uncertainty section (Section 7).  All correspondence 
between EPA and the CPG regarding the risk assessment between 
September 2010 and December 2015 are provided in Appendix M of the 
BHHRA. It is acceptable to provide the list of correspondence about 
exposure assumptions once (i.e., footnote 27 on page 4-10), but 
subsequent descriptions of communications should be removed: 

• Page 4-13, footnote 28 
• Page 4-16, footnote 30 
• Page 4-18, footnote 31 
• Page 4-21, footnote 32 
• Page 7-7, second complete paragraph 

The requested change will be made. 

The response is accepted 
pending review of the revised 
text.  
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No. EPA’s General Comment (8/25/16) CPG September 2016 Response EPA Response 

10  

With regard to the Creel Angler Survey (CAS), the document details the 
attributes of the study, but fails to discuss potential issues with the 
representativeness of the CAS study.  The document does, however, go 
into a substantial amount of detail questioning the default parameters 
and other surveys used as the basis of EPA’s recommended exposure 
parameters (see section 7.2.1.2 for example).  Discussion of the CAS 
study in the document should also include identification of potential 
issues of the CAS study.  
 
On page 7-12, last paragraph, the discussion about the fish consumption 
rates in the range of 1 meal/month to 2 meals/month are supported by 
the CPG’s CAS. As per EPA’s previous comments on the BHHRA 
including EPA’s October 30, 2015 email from Stephanie Vaughn to Rob 
Law, this quantification is inconsistent with the direction provided by EPA 
and all references to the CAS should clearly state that the data 
represents current conditions, in the presence of a consumption 
advisory.  

The discussion of the CAS study will note potential issues. 
 
 
 
 
 
The CPG has followed EPA Regions 2’s prior direction on this issue; the two sentences 
immediately following the 1 to 2 meals/month discussion states that the survey was 
conducted without EPA oversight/review and the data represents current conditions, in the 
presence of a consumption advisory. 
 
 

The first part of the response is 
accepted pending review of the 
revised text. 
 
The second part of the response 
is unacceptable. With regard to 
quantifying fish consumption rates 
on page 7-12 from the CAS, the 
October 20, 2015 email states 
“references to the survey can be 
made anecdotally, not 
quantitatively.” The point 
regarding potential risks 
associated with one meal per 
month can be made without trying 
to tie it back to the CAS, or to 
anglers in Washington state 
(another part of the paragraph), 
as follows: 
Shorten the final paragraph on 
page 7-12 to the following 
sentence: “Assuming a fish 
consumption rate of one half-
pound fish meal per month (7.5 
g/day), keeping all other exposure 
parameters at their RME values, 
the risk/hazard for the LPRSA 
adult angler consuming the mixed 
fish diet decreases by about four-
fold to a cancer risk of 7 x 10-4 
and an HI of 27. 
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  No. Page No. Specific Comment CPG Response EPA Response – 1/5/7 

11  
Pages ES-1 and ES-2, 
Section ES.1 Summary 
of Key Findings 

The text regarding the primary purpose of the risk assessment needs to be expanded to 
“inform the public regarding risks” in addition to the risk manager. 
 
The use of the term “threshold” is inconsistent with OSWER Directive 9355.0-30.  Consistent 
with the Directive, a more appropriate term is “exceed the risk range”.   
 
The discussion regarding the “dominant risk contributor” for the fish consumption pathway 
highlights TCDD toxicity equivalency and PCBs as the main risk drivers.  The only other 
chemical with an HI > 1 is mercury.  The discussion needs to clarify that the other 
contaminants e.g., pesticides, arsenic, BAP, are below the upper end of the risk range and 
below an HI = 1. 

The requested changes will be made. 

The response is accepted pending 
review of the revised text.  

12  
Page ES-2, Section 
ES.1 Summary of Key 
Findings 

Bullets identifying noncancer health hazard estimates with a Hazard Index (HI) greater than 
1 should also identify potential health effects (i.e., target organ effects) associated with that 
hazard estimate.   

The requested change will be made. 

The response is accepted pending 
review of the revised text.  

13  
Page ES-3, Section 
ES.1 Summary of Key 
Findings, Last bullet 

The discussion of background should clarify that excluding TCDD-TEQ still results in a 
cancer risk greater than the risk range and a non-cancer HI > 1. The requested change will be made. 

The response is accepted pending 
review of the revised text.  

14  

Page ES-4, Section 
ES.2.1 Data Evaluation 
and Hazard 
Identification 

Paragraph 1. Recommend removing statement “as agreed with USEPA Region 2” and 
“CPG’s RI/FS” programs requires consideration since this language suggests that this is not 
an EPA document. 
 
Paragraph 2.  Change sentence “Because of the conservative screening process that was 
used …” to “The screening process used to identify COPCs is designed to assure that 
chemicals not identified as COPCs are minor contributors to the overall risks and hazards 
from the site.”’  
 
Paragraph 3.  Remove the first sentence beginning “Many of the chemicals identified as 
COPCs…” as it is broad and conclusory.   
  

The requested changes will be made.   

The response is accepted pending 
review of the revised text.  



EPA Response to CPG September 2016 Response to Comments  
On the Revised Draft Baseline Human Health Risk Assessment Report 

 for the Lower Passaic River Study Area  
dated December 2015 

 2  

 
 
 
 
 
  

No. Page No. Specific Comment CPG Response EPA Response 

15  
Page ES-5, Section 
ES.2.2 Exposure 
Assessment 

Remove term “conservative.” The more appropriate term is “health protective” and should be 
used throughout the document. 

The term “conservative” is used 
extensively in EPA’s Risk Assessment 
Guidance for Superfund (RAGS), 
Exposure Factors Handbook, and other 
risk assessment guidance to describe 
assumptions and approaches intended 
to be above average or upper-bound.  
The use of “conservative” as applied to 
the description of RME in ES.2.2 (fourth 
paragraph) is consistent with language 
from RAGS (Section 6.1.2), which 
states: “The intent of the RME is to 
estimate a conservative exposure case 
(i.e., well above the average case) that 
is still within the range of possible 
exposures.”  Replacement of 
“conservative” with “health-protective” 
throughout the document is not 
appropriate and CPG does not agree to 
this wholesale change.  However, the 
use of the word conservative will be 
reviewed and, if appropriate, removed or 
replaced with health-protective on a 
case-by case basis. 

The response is accepted pending 
review of the revised text. 
  
 

 

16  
Page ES-6, Section 
ES.2.2, Exposure 
Assessment  

First full paragraph: Insert the following at the end of the first sentence “because even if the 
consumer does not eat the hepatopancreas, exposure to the chemical may still occur if the 
crab is cooked before the hepatopancreas is removed.”  

The requested change will be made.   
 
As CPG has previously noted, Zabik et 
al. (1992) found the percent loss of 
PCBs from crab muscle tissue boiled 
with and without the hepatopancreas to 
be similar (approximately 25% to 35%), 
indicating that chemicals present in the 
hepatopancreas do not end up in 
muscle tissue when the crab is cooked 
whole.  This study indicates that for crab 
consumers who eat the muscle tissue 
but not the hepatopancreas, the route of 
exposure to chemicals in the 
hepatopancreas would be via 
consumption of the crab cooking juices.   

The response is accepted pending 
review of the revised text, as long as 
the second paragraph from the 
response is not added to the HHRA.  
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No. Page No. Specific Comment CPG Response EPA Response 

17  Page ES-7, Table ES-1 Add USEPA 2014 to footnote d. The requested change will be made. 

The response is accepted pending 
review of the revised text.  
 

18  Page ES-11 

Fish Consumption.   
The discussion of the cancer risks should clarify whether the other risk contributors e.g., 
about 4% were above the risk range or not.   
 
Fish Consumption and Crab Consumption 
Here, and throughout the document, remove the term “target endpoint” and use the term 
“target organ effect” consistent with terminology used in RAGS Part A (EPA 1989). 
 
Direct Contact with Sediment and Surface Water 
Remove the term “thresholds” and replace with “range or noncancer HI = 1”. 
 

The requested changes will be made. 

The response is accepted pending 
review of the revised text.  
 

19  

Page ES-12, Section 
ES.2.5 Identification of 
Potential Chemicals of 
Concern 

Remove the term “thresholds” and replace with “range or noncancer HI = 1”. 
 
Replace the text before the table with: “The following table summarizes potential COCs with 
individual pathway cancer risks greater than 10-4, and/or an individual pathway noncancer 
hazard quotient (HQ) greater than 1.” Remove chemicals with a cancer risk <10-4 and 
noncancer HI<1 from the summary table and revise the footnotes accordingly (i.e., delete 
footnotes c and d). Please revise this section to indicate that details regarding other 
chemicals within the risk range and below a HI=1 are provided in Section 6.4.  
 
Replace the text after the table with: “These potential COCs are also present in upstream 
and regional background media.  The levels of these COCs in background fish and/or crab 
tissue were found to pose consumption risks/hazards above the NCP risk range or 
noncancer HI=1. For methyl mercury, the background concentrations in fish tissue and the 
corresponding hazards are comparable to or greater than in fish collected in the LPRSA.” 

The requested changes will be made. 

The response is accepted pending 
review of the revised text.  
 

20  
Pages ES-12 to ES-15, 
Section ES.3 
Conclusions 

Replace Section ES.3 with the revised text provided in Attachment A. Note that comments to 
this section of the Executive Summary also apply to Section 8.2 Conclusions (pages 8-8 
through 8-10), which has text that almost exactly matches, and should also be replaced.  
 
Issues with the Conclusions section:  
The conclusions of the Executive Summary should specifically identify the calculated risk 
and HI values and not just note that values are above NCP risk/hazard thresholds (e.g., first 
bullet) or some degree lower than an alternate approach (e.g., fifth bullet).  In addition, the 
text concentrates on the percentage contributions of the chemicals, but should also clarify 
which chemicals are above the risk range or HQ = 1.  EPA notes that the last bullet on pages 
ES-14 and 8-10, does identify risk and hazard values for background levels. Text in the 
conclusions summarizing the site risks should be equally transparent. 
 
The section should briefly identify potential health effects (i.e., target organ effects) 
associated with the noncancer hazards exceeding an HI = 1. 
 
Since the PCB toxicity approach has a minimal impact on cumulative risks/hazards, the 
summary of this topic in the conclusions should be removed.  
 
The final paragraph of the section includes a phrase that does not make sense as written 
(i.e., “pose risks that contribute significantly to LPRSA risks”). Risks estimated for receptors 

EPA’s replacement text for ES.3 and the 
Conclusions section is acceptable with 
minor proposed revisions, as shown in 
EPA’s Attachment A in redline strikeout.  

The response is accepted, including 
the CPG’s proposed revisions shown 
in Attachment A.  
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  in one area do not contribute to risks to receptors in another area. The sentence in 
Attachment A has been revised to “Upstream and regional levels of several potential COCs, 
including PCBs, pesticides, PAHs, and mercury, are elevated and may contribute to levels 
observed in the LPRSA and to risks estimated for LPRSA receptors.” 

21  
 Page 1-1, Section 1.0 
Introduction, Second 
Paragraph 

The second sentence of this paragraph, starting with “Using the data…,” should be removed. 
Change last sentence to:  USEPA (2014a) provides standard default exposure assumptions 
(e.g., parameters for age-specific body weight, skin surface area, dermal absorption, etc.) 
that can be used at sites based on the Exposure Factors Handbook (2011) in the absence of 
site-specific information.  

The second sentence (and associated 
paragraph) is nearly identical to the 
second paragraph in the Introduction to 
the RARC Plan (Windward/AECOM [in 
prep]).  
 
The last sentence in the paragraph is 
directive language from the Dispute 
Resolution.  CPG proposes to add 
EPA’s updated default exposure 
guidance (USEPA 2014a) to the 
guidance referenced in the sentence.   
 
Besides the addition of (USEPA 2014a) 
to the guidance reference in the last 
sentence, CPG does not agree that 
changes to this paragraph are needed. 
 

The response is unacceptable. 
Remove the second sentence of this 
paragraph and revise the last 
sentence as indicated.  
 
EPA disagrees with the second 
sentence characterizing “data and 
information from recent site-specific 
studies in the LPRSA” as a “key 
component” of assessing 
current/future risks or making risk 
management decisions at this site.   
 
In addition, the last sentence of the 
paragraph was directive language 
from the 2012 Dispute Resolution for 
text in Section 3.3 of the RARC Plan, 
and in a different context from this 
use on the first page of the HHRA 
report. The revised sentence provided 
in the comment is a more accurate 
reflection of the 2014 guidance (i.e., it 
provides standard default exposure 
assumptions). 
 

22  

Page 2-2, Section 2.1.1 
Site Background, 
Second Complete 
Paragraph 

In addressing EPA Specific Comment 32 on the Draft HHRA (10/16/15), text was added 
about the removal action at RM 10.9. In the revised text, the final sentence of the paragraph 
states that sediments at RM10.9 were removed “to address high concentrations of dioxins 
and other contaminants found at the surface of sediments in this area.” This implies that the 
high concentrations were just at the surface and have been addressed. However, as part of 
the removal action, the area has a cap overlying the remaining contaminated sediment.  For 
completeness, please add the following statement to the end of this paragraph: “In addition, 
as part of the removal action a cap was placed over remaining contaminated sediments in 
this area.” 

The requested change will be made. 

The response is accepted pending 
review of the revised text.  
 

23  
Page 2-2, Section 2.1.1 
Site Background, Last 
Paragraph in Section 

Per response to EPA Specific Comment 33c (10/16/15) on the Draft HHRA, add a reference 
to the RI report in the final sentence about regional conditions. 
 

The requested change will be made. 

The response is accepted pending 
review of the revised text.  
 

24  Page 2-6, Section 2.3 
River Use 

As discussed in EPA Comment 39 (10/16/15) on the Draft HHRA, the discussion of fishing 
should also recognize the potential for exposures under future conditions. Reference to 
NJDHSS requires update to the New Jersey Department of Health (now NJDOH). 

The requested change will be made. 

The response is accepted pending 
review of the revised text.  
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  No. Page No. Specific Comment CPG Response EPA Response 

25  Page 2-7, Footnote 10 Add the following to the end of footnote 10: “, but did include five results from Newark.” 

The northwestern quadrant of Newark 
Bay lies within the municipal boundary 
of Newark.  The fact that five of the 267 
intercepts for the Newark Bay Complex 
survey (Burger 2002) identify Newark as 
the location where the intercept was 
conducted is not relevant to the fact that 
the 1999 survey did not include 
locations on the LPR. CPG does not 
agree that the addition of this 
information to footnote 10 is necessary 
or appropriate.    

The response is partially acceptable. 
The footnote may remain unchanged, 
but the text should provide some 
information about the survey locations 
included in the Burger study area and 
not just the statement that it “did not 
include locations on the LPR.” The 
definition of Newark Bay Complex 
provided in Comment 31 (for Section 
4) should be added to this page: 
 
Insert “The Newark Bay Complex 
study area from Burger (2002) 
included Newark Bay and tidal 
portions of the Hackensack River, 
Arthur Kill, and Kill van Kull.10” after 
the first sentence in the first full bullet 
on page 2-7. 

26  Page 2-8, Footnote 11 Change the wording to:  USEPA Region 2 did not provide input … 

The requested change will be made.  
However, CPG wishes to remind EPA 
they were invited to participate in the 
development of the CAS, review the 
peer review charge, and were provided 
with a copy of the work plan.  

The response is accepted pending 
review of the revised text.  
 

27  Page 2-9, Section 
2.3.1.1 

Last sentence: Add the following after the last sentence of this section “Results of this study 
have not been published in the peer-reviewed literature.” 

The results of the CAS have been 
presented at technical conferences 
(SETAC, AEHS) and published in the 
journal Environmental Toxicology and 
Chemistry as part of a peer-reviewed 
focus article on fish consumption as a 
driver in risk management decisions 
(Judd et al. 2015, ET&C, 34(11):2427-
36). The addition of this sentence is not 
appropriate.  

The response is accepted. The 
sentence does not need to be added.  
 
However, EPA notes that the 
published paper presents an overview 
of several different fish consumption 
studies (including the CAS), and is 
not a critical review of the study itself. 
EPA would also caveat the opinion 
expressed in the paper about the 
value of the CAS for use in an HHRA. 
Angling data collected in the presence 
of “eat none” fish advisories and 
public awareness of chemical 
contamination of a waterway may 
under-predict angling/consumption 
patterns for those anglers currently 
unaware of the fish advisories, and for 
future anglers who consider a 
waterway to be fixed at the 
completion of a site remedy. 
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28  Page 3-1, Section 3.1 
Data Evaluation 

The discussion in the last paragraph regarding the Cal EPA Air Resources sampling method 
needs clarification.  Need to clarify whether the data was QA/QCed and if Edison had any 
concerns about this method. 

The text will be revised as follows; 
added text underlined: 
 
“It should be noted that some chemicals 
(e.g., certain metals, PAHs) were 
analyzed using modified analytical 
methods.  For example, PAHs were 
analyzed in sediment on some sampling 
events by Method 429M and on other 
sampling events by Method ID-
0016.  Both are isotope dilution gas 
chromatography/mass spectrometry 
methods based on California EPA Air 
Resources Board Method 429 (CARB 
1997), and yield results of comparable 
sensitivity and precision. These modified 
methods were submitted to EPA for 
review and approval as part of the 
project QAPPs. All data generated using 
these methods were validated per the 
approved QAPPs.”   

The response is accepted pending 
review of the revised text.  
 

29  
Page 4-4, Section 4.1 
Human Health 
Conceptual Site Model 

In the third full paragraph on page 4-4, regarding the inhalation pathway, change “30 years” 
to “26 years.”   
 
 

The requested change will be made. 

The response is accepted pending 
review of the revised text.  
 

30  Page 4-9, Section 4.3 
Replace the beginning of last sentence of second paragraph with the following: “While risk 
management decisions are based on the RME, the purpose of evaluating both an RME and 
a CTE…” 

The requested change will be made. 

The response is accepted pending 
review of the revised text.  
 

31  Page 4-13, Section 
4.3.6.1 

Remove footnote 28. Add “, included in Appendix M of this BHHRA” to the reference at the 
end of the first sentence of Section 4.3.6.1.  The requested change will be made. 

The response is accepted pending 
review of the revised text.  
 

32  
Page 4-14, Section 
4.3.6.1 Fish Ingestion 
Rate, Second Bullet 

Define Newark Bay Complex either in the bullet or in a footnote on this page, “The Newark 
Bay Complex study area from Burger (2002) included Newark Bay and tidal portions of the 
Hackensack River, Arthur Kill, and Kill van Kull.” 

The requested change will be made. 

The response is accepted pending 
review of the revised text.  
 

33  
Page 4-16, Section 
4.3.6.3, Cooking Loss 
for Fish 

Remove footnote 30. The technical information is provided in the text of Section 4.3.6.3, and 
all correspondence is provided in Appendix M of the BHHRA. The requested change will be made. 

The response is accepted pending 
review of the revised text.  
 

34  
Page 4-17, Section 
4.3.6.5, Cooking Loss 
for Crab 

The 2013 document citing NJDHSS, should indicate that NJDHSS is now NJDOH.  The requested change will be made. 

The response is accepted pending 
review of the revised text.  
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35  
Page 4-18, Section 
4.3.6.5, Cooking Loss 
for Crab 

Remove footnote 31. The technical information is provided in the text of Section 4.3.6.5, and 
all correspondence is provided in Appendix M of the BHHRA. The requested change will be made. 

The response is accepted pending 
review of the revised text.  
 

36  

Pages 4-19 and 4-20, 
Section 4.3.7.3 Body 
Surface Areas in 
Contact with Sediment 
and Surface Water 

Skin surface areas for adults were based on means rather than 50th percentiles as 
accurately identified in the tables; the description in the text should be corrected.  Replace 
“50th percentile” with “mean values” in the third, fifth, and sixth paragraphs of this section. 

The requested changes will be made. 

The response is accepted pending 
review of the revised text.  
 

37  
Page 4-21, Section 
4.3.7.4, Sediment to 
Skin Adherence Factors 

Remove footnote 32. The technical information is provided in the text of Section 4.3.7.4, and 
all correspondence is provided in Appendix M of the BHHRA. The requested change will be made. 

The response is accepted pending 
review of the revised text.  
 

38  Page 4-26, Section 
4.3.9 Body Weight 

The revised body weight for young children was not based on a standard default, but derived 
from values in the 2011 Exposure Factors Handbook as shown in Appendix N. The 
description in the text should be corrected as follows: 

a. Second sentence, remove phrase “and 17 kg for young children” 
b. Third sentence, change “Body weights for adolescent age groups…” to “Body 

weights for young children and adolescent age groups…” 
Fourth sentence, add “17 kg for the 1 to <7 year old young child,” to the list. 

The requested changes will be made. 

The response is accepted pending 
review of the revised text.  
 

39  

Page 4-27, Section 
4.3.10.2, Oral 
Absorption Adjustment 
Factors 

Second paragraph: Change “The assumption of 100% RBA results in an overestimate of 
risk…” to “The assumption of 100% RBA would result in an overestimate of risk…” The requested change will be made. 

The response is accepted pending 
review of the revised text.  
 

40  

Pages 4-31 to 4-32, 
Section 4.4.4.1 EPCs 
for 2,3,7,8-TCDD in 
Surface Water 

Add the following footnote to the end of the second sentence: A split sample of 11A-CE04-
TTR1 was also collected and analyzed separately, and did not confirm the elevated 
concentration. The split sample result was 81 times lower. 

The requested footnote will be added. 

The response is accepted pending 
review of the revised text.  
 

41  Pages 5-2 to 5-3, 
Section 5.1 

The fifth paragraph of this section (last paragraph on page 5-2 and top of page 5-3) should 
be removed because it does not reflect the current IRIS process that was noted in the 
second paragraph. IRIS is not updated on a monthly basis and the Verification Workgroup 
was disbanded 20 years ago. 

The CPG recommends retention of the 
first sentence in the paragraph, which 
points out that most of the toxicity values 
in the BHHRA are Tier 1 values, 
selected in accordance with EPA’s 
hierarchy of toxicity values for Superfund 
risk assessment.  The remainder of the 
paragraph will be removed.   

The response is accepted pending 
review of the revised text.  
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42  
Page 5-3, Section 5.1 
Sources of Toxicity 
Data 

The discussion of HEAST is not necessary.  HEAST is clearly identified as a Tier 3 Toxicity 
value so it is not necessary to restate the reasoning for identifying this chemical as a Tier 3. 
 
The discussion of the toxicity value for Thallium needs to clarify that value is based on 
Thallium Soluble Salts.  Also, this is an Appendix value indicating limitations on its use. The 
text on page 5-6 regarding these values should be referenced for this chemical. 

CPG disagrees that the discussion of 
HEAST is not necessary.  The 
discussion provides useful information 
regarding the uncertainties with the 
toxicity values listed in HEAST, 
particularly given that HEAST was last 
published nearly 20 years ago. 
 
The discussion regarding thallium will be 
updated as requested. 

Unacceptable. HEAST is already 
identified as a Tier 3 source of toxicity 
values. The paragraph either belabors 
points that were already made in 
describing the tiered system, or may be 
misleading: 
• “values provided may not represent 

the most current values available” is 
misleading in that if more current 
values were available from a higher-
tier source they would have been 
used; 

• value “has had some form of agency 
review, but does not appear on IRIS” 
is a given because IRIS is a Tier 1 
source and would have been used if 
available; and  

• values “should be used only if no 
dose-response value is available 
from IRIS or NCEA” is also a given 
because IRIS and NCEA are Tier 1 
and Tier 2 sources. 

HEAST’s last publication date was not 
actually noted in the paragraph, but 
again, if more current values were 
available from a higher-tier source they 
would have been used. 
In addition, the only two chemicals in the 
HHRA with toxicity values from HEAST 
are TCDD-TEQ/PCB-TEQ and copper. 
The HEAST paragraph raised the 
questions that values from HEAST “may 
not represent the most current values 
available” and “may not have been 
generated through the Agency Work 
Group process”, but did not answer those 
questions in regard to the two chemicals 
for which HEAST was used. Uncertainties 
associated with the specific Tier 3 toxicity 
values used in the HHRA (including these 
two chemicals) are discussed in Section 
7.3.6 of the report, and that discussion is 
more useful than the description here of 
HEAST.  Remove the paragraph on page 
5-3 regarding HEAST. 
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43  

Page 5-4, Section 5.1 
Sources of Toxicity 
Data, First Full 
Paragraph and Table 

Per response to EPA Specific Comment 87c (10/16/15) on the Draft HHRA and included in 
December 4, 2015, letter to CPG, two additional STSC references for surrogate values 
should be included in the last sentence of the paragraph. These should also be added to 
Section 9.0 References. 

a. USEPA 2015: Letter from Superfund Technical Support Center to Marian Olsen 
dated November 12, 2015. Clarification on the use of male or female relative 
potency factors to derive surrogate points of departure. 

b. USEPA 2015: Letter from Superfund Technical Support Center to Marian Olsen 
dated November 24, 2015. Inquiry as to whether the cancer risks of chlordane 
should be evaluated and if relative potency factors can be applied on the finding of 
hypertrophy for nonachlor. 

In addition, based on these letters, chlordane relative potency factors should apply only to 
the noncancer assessment. In the table on page 5-4, change “Chlordane (IRIS) with RPF” to 
“Chlordane (IRIS)” in the CSF column for cis-Nonachlor, Oxychlordane, and trans-
Nonachlor. 
 
As noted in the CPG’s December 10, 2015 email, updating these toxicity values has minimal 
impact on final noncancer hazard estimates, but more significant impact on cancer risk 
estimates. Cis-nonachlor and oxychlordane will no longer be considered potential COCs for 
the LPSRA with the updated instructions for the relative potency factors. 
 

See response to General Comment 4.  
The references and a discussion of the 
changes will be included in the revised 
BHHRA.  As the differences in risk and 
hazard estimates are negligible and 
have no impact on the conclusions of 
the BHHRA, the CPG proposes to 
include a statement to that effect in the 
text of the uncertainty evaluation, rather 
than populate the minimal change in 
risks/hazards through the RAGS D 
Tables.   

The response is partially acceptable.  
See response to General Comment 4. 
 
While the differences in risk and hazard 
estimates are very small, they do lead to 
cancer risk estimates dropping below 10-6 
and therefore off the COC summary 
tables. Include a statement in the text as 
noted in the response and update the 
COC summary tables consistent with the 
correct toxicity values. 

44  

Page 5-4, Section 5.1 
Sources of Toxicity 
Data, Paragraph after 
Table 

The statements regarding the quality of toxicity values is inaccurate and should be removed.  
The hierarchy provides adequate information regarding toxicity values and further discussion 
is not needed.  Specifically, ATSDR values are externally peer-reviewed and EPA 
coordinates with ATSDR.  This text should be dropped. 

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

45  
Page 5-4, Section 5.2 
Noncarcinogenic 
Toxicity Assessment 

Replace the term “true threshold” with “threshold.” The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

46  

Page 5-5, Section 5.2 
Noncarcinogenic 
Toxicity Assessment, 
Second paragraph 

Not clear why the term “In regulatory toxicity assessment” is used.  Remove this phrase. 
 The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

47  
Page 5-6, Section 5.2 
Noncarcinogenic 
Toxicity Assessment 

The text regarding C9-C18 requires clarification that this value is a surrogate value for initial 
evaluation and needs to be updated with information provided by NCEA. 

The text describing the provisional, 
screening nature of the noncancer 
toxicity value for C9-C18 TPH will be 
revised to further clarify that it is 
surrogate value for initial evaluation.  
The text already quotes the PPRTV 
chemical file regarding the uncertainty 
associated with the screening value and 
refers the reader to the PPRTV chemical 
file for more information.  If there is 
specific additional NCEA information of 
importance, CPG requests that EPA 
provide this clarification. 

The response is accepted pending review 
of the revised text and no clarification 
from EPA is needed. 
 



EPA Response to CPG September 2016 Response to Comments  
On the Revised Draft Baseline Human Health Risk Assessment Report 

 for the Lower Passaic River Study Area  
dated December 2015 

 10  

  

No. Page No. Specific Comment CPG Response EPA Response 

48  
Page 5-6, Section 5.3 
Carcinogenic Toxicity 
Assessment 

The text regarding the classifications of carcinogens based on the 1986 Cancer Guidelines 
needs to clarify that these classifications are being used until the chemicals are reassessed 
under the IRIS program based on the 2005 Cancer Guidelines. 

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

49  
Page 5-7, Section 5.3 
Carcinogenic Toxicity 
Assessment 

With regard to “narrative descriptions” in the second full paragraph on this page, replace the 
phrase “has not generally been implemented for chemicals” with “has not yet been 
implemented for many chemicals.” As discussed above, inclusion of narratives requires a re-
evaluation of the chemical as part of the IRIS program. 

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

50  
Page 5-8, Section 5.3 
Carcinogenic Toxicity 
Assessment 

Paragraph 2: Third sentence, remove the phrase “as that is the value used in the RSL tables 
(USEPA 2015b).” Third sentence should read “… a value meeting Tier 3 criteria developed 
by NJDEP…” Fifth sentence, remove the phrase “As noted in the user’s guide for the RSLs 
(USEPA, 2015b),” 

The requested changes will be made. 

The response is accepted pending review 
of the revised text.  
 

51  
Page 5-11, Section 
5.5.1, Dioxins and 
Furans 

Include reference to U.S. EPA 1996 regarding the CSF for dioxin of 150,000. The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

52  Page 5-15 
Remove mention of RSLs as a source of toxicity values.  The hierarchy should be used.  
Reference EPA’s 1993 Relative Potency Evaluation for PAHS as the source of the 
carcinogenic PAH toxicity values. 

The reference for the CSF for BaP in the 
table on this page is a typographical 
error, and should be USEPA 2015a 
(IRIS).  The 1993 RPF guidance is 
already referenced in the paragraph 
above the table as well as in the table 
header. 

The response is partially acceptable. In 
addition to correcting the noted 
typographical error, remove the second 
sentence below the table: “The USEPA 
RSLs for carcinogenic PAHs were 
derived based on carcinogenic potential 
only.” 

53  Page 6-1, Footnote 40 

Add the following to the end of the footnote “However, ORD/NCEA is re-considering the 
appropriateness of updating this factor for purposes of calculating lifetime average daily 
dose, and the standard default exposure assumption for lifetime remains 70 years (USEPA 
2014a).” 

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
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54  
Page 6-1, Section 6.1 
Carcinogenic Risk 
Characterization 

Remove the discussion regarding background cancer risk levels based on the American 
Cancer Society. 

The excess lifetime cancer risk (ELCR) 
is the likelihood, over and above the 
“background cancer rate” that an 
individual will develop cancer in his or 
her lifetime. The discussion provides 
relevant context for understanding the 
magnitude of background cancer 
incidence in the U.S.  In other 
comments, EPA has directed that the 
magnitude of potential risks needs to be 
transparently discussed.  Furthermore, 
this discussion was included in the 
previous version of the BHHRA, with no 
comment on the first draft.  The CPG 
does not agree that the discussion of 
background cancer incidence in the U.S. 
should be removed. 

EPA mistakenly left out a comment on 
the previous version of the BHHRA 
requesting that the statement in the 
HHRA regarding background levels of 
cancer in the U.S. population (Page 6-1, 
Section 6.1. Carcinogenic Risk 
Characterization) be deleted.  EPA 
Region 2 does not include this 
information in other site-specific risk 
assessments since this statement does 
not capture the complexity of evaluating 
contributors to cancer risks (e.g., 
voluntary risks such as smoking, diet, or 
sun exposure vs involuntary risks such 
as chemical exposures), nor does it 
provide adequate information for the 
reader regarding the risks from various 
environmental exposures so that the 
reader can place the information in 
context. This type of information is not 
identified in the summary statement 
presented in this section of the HHRA the 
HHRA is not the place for this discussion. 
 
Conversely, it is entirely appropriate that 
the magnitude of potential risks 
associated with exposure to CERCLA 
chemicals at this site be transparently 
discussed in this CERCLA risk 
assessment. Further, by law 
(40CFR300.430), EPA is required to 
consider site risks in the following 
context, rather than the context of the 
general cancer incidence in the U.S.: 
“For known or suspected carcinogens, 
acceptable exposure levels are generally 
concentration levels that represent an 
excess upper bound lifetime cancer risk 
to an individual of between 10-4 and 10-6 
using information on the relationship 
between dose and response. The 10-6 
risk level shall be used as the point of 
departure for determining remediation 
goals for alternatives when ARARs are 
not available or are not sufficiently 
protective because of the presence of 
multiple contaminants at a site or multiple 
pathways of exposure.” 
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Remove the discussion regarding 
background cancer risk levels based on 
the American Cancer Society. 
 

55  
Page 6-3, Section 6.2 
Noncarcinogenic Risk 
Characterization 

Change from “noncarcinogenic risks” to “noncarcinogenic hazards.”   
 
Change title to Noncarcinogenic Hazard Characterization. 
 
Please remove “NCP” before goal of protection in the last paragraph of Section 6.2. The 
NCP specifically addresses the risk range and not the noncancer hazard.  Please also make 
this same change to the second bullet on page 6-25 and anywhere else in the document this 
phrase has been used.  
 

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

56  

Page 6-3 and 6-4, 
Section 6.2.1 Risk 
Characterization for 
Lead 

Page 6-3, Second sentence of Section 6.2.1: Change “target blood lead level” to “USEPA’s 
blood lead level of concern.” 
 
Page 6-3 to 6-4, Third sentence of Section 6.2.1: change “USEPA regulatory target” to 
“USEPA risk reduction goal.” 
 
Footnote 41: Change “Centers for Disease Control (CDC)” to “Centers for Disease Control 
and Prevention (CDC)” 

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

57  
Page 6-4, Section 6.3 
Risk Characterization 
Results  

Please revise the first sentence of the first paragraph to read as follows: 
 
The results of the risk characterization are presented below by receptor, highlighting risks 
exceeding 10-4 and/or a non-cancer HI greater than 1.  

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

58  Page 6-4, Section 6.3.1 
Recreational Angler 

The discussion of crab consumption needs to acknowledge that Burger did identify crab 
consumption in the survey that was used to derive the consumption rate. Add the following 
to the end of the first paragraph: “Crab consumption rates assumed in this evaluation are 
based on anglers who catch and consume crabs from the Newark Bay Complex, which 
includes tidal portions of rivers (Burger 2002).”  

The requested change will be made with 
the specification that the tidal portions of 
the Hackensack River, Arthur Kill, and 
Kill van Kull were included, consistent 
with comment 31. 

The response is accepted pending review 
of the revised text.  
 

59  
Page 6-5, Section 
6.3.1.1 Recreational 
Angler – Young Child 

Remove “applicable NCP benchmarks”. Please replace the “NCP risk range and the goal of 
protection of an HI=1” The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

60  
Page 6-24, Section 
6.3.6 Lead Risk 
Characterization 

The adult lead methodology available at: https://www.epa.gov/superfund/lead-superfund-
sites-frequent-questions-risk-assessors-adult-lead-methodology should be cited in place of 
the reference to Bowers et al. (1994).  The Adult Lead Methodology documents are the basis 
for the evaluation of lead exposures to adults. 

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

61  

Page 6-24, Section 
6.3.7 Risk 
Characterization 
Summary 

The Risk Characterization Summary should specifically identify the risks exceeding the risk 
range and goal of protection for non-cancer and the associated chemicals.  The reader 
should not be referred to a Table to find the results of the assessment.  At a minimum the 
key risk pathways should be identified before the discussion of the relative percent 
contributions of the individual chemicals to the total risk or hazard. 

The risk/hazard estimates are presented 
in the sections immediately preceding 
the summary section.  To minimize 
repetition, the ranges of risk/hazard 
estimates will be added to the Summary 
section. 

The response is accepted pending review 
of the revised text.  
 

62  
Page 6-30, Section 6.4 
Potential COC 
Identification 

Remove term “target endpoint” and replace with “target organ effect.” The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

https://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-methodology
https://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-methodology
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63  
Page 6-31, Potential 
COC Identification, 
Unnumbered Table 

The third paragraph on page 6-30 indicates that for each medium and exposure route, 
potentially carcinogenic potential COCs are presented in these potential COC summary 
tables according to the following cancer risk range categories: greater than 10-4, greater 
than 10-5 and less than 10-4, greater than 10-6 and less than 10-5. And an HI greater than 1 
and an HI greater than 0.1 and less than 1. However, the unnumbered table on page 6-31 is 
not a clear presentation of the potential COCs and the media of concern that exceed the risk 
range and the noncancer goal of protection of an HI=1.  
 
In order to address this, please replace the summary table on page 6-32 with a table that 
includes chemicals by media greater than 10-4, greater than 10-5 and less than or equal to 10-

4, greater than 10-6 and less than or equal to 10-5. And an HI greater than 1 and an HI greater 
than 0.1 and less than 1 in this section.  

The text table on page 6-31 will be 
replaced with a summary table that 
specifies potential COCs by risk/hazard 
category. 

The response is accepted pending review 
of the revised text/table.  
 
Note that with regard to the chemicals 
discussed in General Comment 4, this 
summary table should reflect 
risks/hazards using the corrected toxicity 
values (i.e., if the updated cancer risk is 
less than10-6, the chemical should not be 
listed here as a potential COC). 

64  
Page 6-32, Section 6.4 
Potential COC 
Identification 

The last paragraph of Section 6.4 on page 6-32 includes information not necessary for the 
risk characterization section of the BHHRA. EPA has provided language to replace this 
paragraph below:  
 
Please revise the last paragraph of Section 6.4 to read as follows:  
Additional factors considered in the identification of potential COCs include contributions 
from background sources described below. Section 6.5 provides details regarding this 
evaluation.  
In addition, overall uncertainties associated with the four steps of the risk assessment 
process that may also be considered in the evaluation of potential COCs are provided in 
Chapter 7 of the BHHRA.  

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

65  Page 6-33, Section 6.5 
Background Evaluation Remove term “target endpoint” and replace with “target organ effect.” The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

66  

Page 6-34, Section 
6.5.1 Summary of 
Regional Background 
Data Sets, Table 

Correct the number of accessible surface sediment samples from the 2008 LRC Program 
from “6 samples” to “2 samples”, consistent with the number of data points from this program 
used in Appendix L. 

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

67  

Page 6-34, Section 
6.5.2 Regional 
Background Risk 
Evaluation, Third Bullet 
and Footnote 43 

For estimation of background risks associated with direct contact with sediment, the BHHRA 
only discusses cancer risks for comparison to the LPRSA.  For this exposure pathway, 
noncancer hazards were more of an issue for the LPRSA than cancer risks (i.e., cancer risks 
were less than 1 x 10-4 but HI was greater than 1), and should also be included in the 
comparison to background.  Change the end of the third bullet from “cancer43” to “cancer and 
noncancer” and remove footnote 43. 

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

68  

Pages 6-39 to 6-40, 
Section 6.5.2.4 
Regional Background 
Risks for Direct Contact 
with Surface Sediment 

Add a noncancer assessment to this section.  
a. Remove the last sentence of the paragraph just before the sediment risk table on 

page 6-39. 
b. Add a subsection for noncancer sediment hazards on page 6-40.  

The requested changes will be made.  
Please note that Table L-28 already 
includes the noncancer hazard 
calculation. 

The response is accepted pending review 
of the revised text.  
 



EPA Response to CPG September 2016 Response to Comments  
On the Revised Draft Baseline Human Health Risk Assessment Report 

 for the Lower Passaic River Study Area  
dated December 2015 

 14  

  No. Page No. Specific Comment CPG Response EPA Response 

69  

Page 6-40, Section 
6.5.2.5 Summary of 
Regional Background 
Risks 

Remove the phrase “risks posed by” from the first sentence.  It should state that “the levels 
of potential COCs … pose cancer risks…” not that “… the risks posed by the levels of 
potential COCs … pose cancer risks…” 
 
Change the discussion in the second paragraph to include consideration of noncancer 
hazards from direct contact with sediment rather than just cancer risks. 

The requested changes will be made. 

The response is accepted pending review 
of the revised text.  
 

70  Page 7-1 

Replace “due to lack of absolute scientific knowledge” with “due to both variability and 
uncertainty in exposure patterns of human receptors and toxicity of chemicals.” 
 
Remove the term “regulatory” from “regulatory risk assessment.” 

The requested changes will be made, 
with the following modification:  “due to 
both variability and uncertainty in risk 
assessment parameters, such as 
exposure patterns of human receptors 
and toxicity of chemicals.” 

The response is accepted pending review 
of the revised text.  
 

71  Page 7-7, Exposure 
Scenario Assumptions 

Second complete paragraph: Consistent with General Comment 8, remove the first two 
sentences of this paragraph, from “USEPA Region 2’s directive…” through “…(USEPA 
2014a).”  

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

72  

Page 7-7, Section 
7.2.1.1 Sediment and 
Surface Water 
Exposures 

Add the following sentences after the first paragraph: “As noted in Section 6, direct contact 
with sediment and surface water are minor contributors to total cancer risks, posing sitewide 
and segment-specific risks within or below the NCP risk range. Similarly, direct contact with 
these media are minor contributors to cumulative noncancer hazard, posing sitewide and 
segment-specific HIs below 1, with the exception of RM 6-9 and RM 6-9 East Bank in 
particular.” 

The requested sentence will be added. 

The response is accepted pending review 
of the revised text.  
 

73  

Page 7-9, Section 
7.2.1.1 Sediment and 
Surface Water 
Exposures 

Remove “NCP benchmarks”. Use term “NCP risk range” and for non-cancer refer to 
exceeding the goal of protection of a HI=1. The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

74  

Page 7-9, Section 
7.2.1.2 Fish and Crab 
Consumption 
Exposures, First 
Paragraph 

Per response to EPA Specific Comment 124 (10/16/15) on the Draft HHRA, add text here 
stating that urban populations often have less opportunity to travel to more desirable 
locations for recreation. 

Ability to travel was added to the first 
paragraph in 7.2.1.1, which presents a 
general discussion of factors that may 
affect recreational activities and site 
choices.  The requested change will be 
made to the first paragraph in 7.2.1.2, 
replacing the speculative term “often” 
with “may”.   

The response is accepted pending review 
of the revised text.  
 

75  

Pages 7-10 through 7-
13, Section 7.2.1.2 fish 
and Crab Consumption 
Exposures 

Per response to EPA Specific Comment 127a (10/16/15) on the Draft HHRA, the text needs 
additional clarification that the Burger survey was for the Newark Bay Complex and not 
Newark Bay alone.  These pages still mention “Newark Bay trips,” “Newark Bay fish 
consumption,” and “Newark Bay anglers.” Locations surveyed by Burger (i.e., the Newark 
Bay Complex) also included tidal portions of waterways adjacent to Newark Bay. 

The first sentence under “Fish 
Consumption Rate” states that the 
Burger survey was based on the Newark 
Bay Complex.  The 4th sentence in the 
2nd paragraph also states that the 
anglers were intercepted in the Newark 
Bay Complex, as does the first line in 
the last bullet on page 7-10.  To provide 
additional clarity, “Complex” will be 
added to the remaining instances of 
“Newark Bay” on the referenced pages. 

The response is accepted pending review 
of the revised text.  
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76  

Page 7-10, Fish 
Consumption Rate, 
Second Paragraph, 
Fourth Sentence 

Change “A total of 61 consuming anglers in the Newark Bay Complex were intercepted 
once…” to “A total of 65 consuming anglers in the Newark Bay Complex were intercepted 
and interviewed once…”  A total of 65 anglers were interviewed and the number dropped to 
61 anglers only after USEPA removed 4 outliers. Add a footnote after the edited phrase: 
“Burger (2002) noted that they saw the same people at the survey locations from time to 
time but each person was interviewed only once for the study.” 

The requested changes will be made.   

The response is accepted pending review 
of the revised text.  
 

77  
Page 7-10, Fish 
Consumption Rate, 
First Bullet 

The mean portion size noted here of 11.7 ounces was reported in Burger (2002), but does 
not reflect the mean portion size in the data used to estimate the fish consumption rate after 
outliers were removed.  

a. The second sentence should be revised to “… mean portion size reported by 
consumers in Burger (2002) of 11.7 ounces…” (text italicized here to indicate 
addition).   

b. In addition, add the following text after the second sentence: “USEPA’s analysis of 
the raw Burger (2002) data identified and excluded four records because the 
respondents estimated a serving size greater than 30 ounces per meal. The mean 
portion size was 7.45 ounces for the 61 respondents from the Burger (2002) raw 
data that were used to estimate the fish consumption rates in this report; this portion 
size is consistent with the other surveys mentioned above.” 

The requested changes will be made. 

The response is accepted pending review 
of the revised text.  
 

78  Page 7-12, Table 

Per response to EPA Specific Comment 127b (10/16/15) on the Draft BHHRA, a table of fish 
ingestion rates used in other Region 2 HHRAs has been added to the report. However, this 
table is limited to just four recent sites and presents an incomplete picture. Figure 3 from the 
Fish and Crab Consumption Rates memo (USEPA 2012; page 3709 in the Appendices pdf 
file) has a more complete listing, showing values for 15 sites in Region 2 going back to 1990. 
Refer the reader to the figure for additional information. In addition, add a footnote below the 
table: 
Ingestion rates of 25 and 26 g/day in the table were based on a recommended default fish 
ingestion rate from USEPA 1997 that is no longer recommended as a default in USEPA 
2011. 

The requested changes will be made. 

The response is accepted pending review 
of the revised text.  
 

79  

Page 7-12, Fish 
Consumption  
Rate, Last Paragraph, 
Fourth Sentence 

This sentence references the BHHRA for the Lower Duwamish River. However, the 
consumption rate assumed for a site in Washington State (Lower Duwamish River) is not 
directly relevant to a site in the northeast region of the United States.  As stated in the 
Exposure Factors Handbook (USEPA 2011) with regard to fish intake,  

“…available data are limited to certain geographic areas and cannot be readily 
generalized to the U.S. population of freshwater recreational anglers as a whole… 
For example, factors associated with water body, climate, fishing regulations, 
availability of alternate fishable water bodies, and water body productivity may affect 
recreational fish intake rates.”  

Remove the sentence (fourth sentence of paragraph). 

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

80  Page 7-13, Crab 
Consumption Rate 

First paragraph, last sentence, replace with “There is uncertainty in this ingestion rate.” 
 
In addition, as previously noted, references to the area of the Burger (2002) study should 
state “Newark Bay Complex” and not just “Newark Bay.” 

The requested change will be made.  
However, CPG continues to assert there 
is considerable uncertainty in the 
appropriateness of the crab 
consumption rate for the LPRSA both 
now and in the foreseeable future.   
 
The references to Newark Bay will be 
updated to include “Complex” as 
requested. 

The response is accepted pending review 
of the revised text.  
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81  Page 7-14, Crab Tissue 
Type Consumed 

This subsection just mentions how risks are expected to change with assumptions about 
crab tissue type consumed, but these risks are actually quantified later in the report. Move 
the second paragraph from page 7-17 (starts with “Many anglers consume only the crab 
muscle…”) to this section. Also, identify the HI values that exceed 1 in the moved text. 

The requested changes will be made. 

The response is accepted pending review 
of the revised text.  
 

82  

Page 7-15, Section 
7.2.1.2 Fish and Crab 
Consumption 
Exposures, Cooking 
Loss 

Paragraph following table. In the sixth sentence, beginning with “Despite the variability…” 
change “…cooking loss factor in the assessment…” to “…cooking loss factor in the CTE 
assessment…” 

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

83  
Page 7-18, Section 
7.2.1.4, Consumption of 
Other Biota 

In Paragraph 1, please add the following sentence after the first sentence on this page. 
“Some of these biota, such as ducks and turtles, are fattier than fish or crabs and therefore 
may carry heavier burdens of PCBs/TCDD.”  

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

84  
Page 7-22, Section 
7.2.2.2 Uncertainty in 
Sediment EPCs 

The discussion of the sediment EPCs based on a one mile segment requires further 
clarification. Please note “in Three-Mile Segment” in the final column of the table. Add the 
following to the text just before the final sentence of this section: “Similar results for one-mile 
segments are expected for the other receptors with sediment direct contact exposure (e.g., 
adolescent waders and swimmers, young child waders).” 

The requested changes will be made. 

The response is accepted pending review 
of the revised text.  
 

85  

Pages 7-25 to 7-30, 
Section 7.2.3 
Estimation of Exposure 
Dose 

The text should also indicate EPA’s process and guidance that allows the evaluation of 
relative bioavailability of chemicals; however, data on bioavailability for the COPCs was not 
available to allow the modifications in bioavailability as was done for arsenic. In the first 
sentence, insert “where data are available,” before “…absorption adjustment factors…”   
 
This whole section, including subsections 7.2.3.1 and 7.2.3.2, focuses on issues of 
uncertainty in bioavailability from sediments (both dermal and oral), without putting those 
issues in the context of site risk estimates: direct human contact with sediment, whether 
through dermal contact or incidental ingestion, is a relatively minor contributor to total risk for 
the LPRSA .  For sediment exposures, cancer risks did not exceed the NCP risk range and 
noncancer hazard estimates only exceeded the goal of protection of an HI of 1 in a limited 
section of the river (i.e., RM 6-9, with maximum HI of 5), primarily due to TCDD-TEQ. The 
introduction to this section should provide this context. EPA would accept editing this section 
as indicated in these comments or removing it completely because it does not have bearing 
on the most significant risks for the LPRSA. 
 

Text will be added to the end of the first 
paragraph of 7.2.3 as follows: “ USEPA 
guidance allows for the site-specific 
evaluation of relative bioavailability of 
metals and TCDD (USEPA 2007, 2010e, 
2015m); however, site-specific data 
were not available to support 
quantitative modification of default 
bioavailability factors.  Therefore, the 
uncertainty associated with default 
estimates of bioavailability and dermal 
absorption is discussed qualitatively.”   
 
USEPA. 2007. Guidance for Evaluating 
the Oral Bioavailability of Metals in Soils 
for Use in Human Health Risk 
Assessment. OSWER 9285.7-80.  
USEPA. 2015m. Soil Dioxin Relative 
Bioavailability Assay Evaluation 
Framework. 
 
The change to the first sentence of the 
section will be made. 
 
The changes to subsections 7.2.3.1 and 
7.2.3.2 are discussed below in 
responses to Specific Comments 85 and 
86, respectively. 

The response is accepted pending review 
of the revised text.  
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86  

Pages 7-26 to 7-29, 
Section 7.2.3.1 Default 
Dermal Absorption 
Fractions 

This section should discuss this topic in the context of the risks/hazards for the LPRSA.  
 
Make the following edits to this section: 

a. Change the second sentence in this section (page 7-26) to “The default DAF for 
PAHs may be overestimated and a lower DAF could be used for TCDD-TEQ for 
areas with high foc.” 

b. Insert the following after the second sentence: “Using the default DAFs, no dermal 
exposures to LPRSA sediment contributed significantly to estimated cancer risks or 
noncancer hazards. Cancer risks from sediment exposures were all below 10-4, and 
primarily from incidental ingestion. Noncancer hazards from sediment exposure only 
exceeded an HI of 1 in RM 6-9 and RM 6-9 East (HI of up to 5), again primarily from 
incidental ingestion. Even in these areas, dermal HIs were less than or equal to 1. 
Estimated cancer risks and noncancer hazards from dermal exposure to sediment 
could be even lower in non-default DAFs are considered.  

c. Remove the phrase “and oral absorption” from the next sentence (previously the 
third sentence) because this section focuses on dermal absorption factors.  

d. TCDD-TEQ – Add the following text after the table on page 7-27: “While a lower 
DAF may be applicable if accessible areas with sediment foc > 10% are found, it is 
important to note that estimated cancer risks and noncancer hazards from dermal 
exposures to TCDD-TEQ in sediment are already within the NCP risk range and less 
than or equal to the goal of protection of an HI of 1.” 

e. PCBs – Remove this subsection from pages 7-27 to 7-28. Cancer risks from dermal 
contact with PCBs in sediment never exceeded 10-6 and noncancer hazards were 
well below an HI of 1.   

f. PAHs – Add the following text at the end of this subsection on page 7-28: “However, 
it is important to note that estimated cancer risks and noncancer hazards from 
dermal exposures to PAHs in sediment are already within the NCP risk range and 
below the goal of protection of an HI of 1.” 

a. CPG proposes to retain PCBs in the 
second sentence and note that the 
subsequent discussion focuses on 
PAHs and TCDD as sediment 
dermal contact risks/hazards for 
PCBs were below 10-6 and an HI of 
1.  The discussion of alternative 
dermal absorption factors for PCBs 
will be removed. 

b. The revised change will be made 
(“in” will be changed to “if” in the last 
sentence). 

c. The requested change will be 
made. 

d. Per CPG response (b) above, this 
statement has already been added 
to the beginning of this section; 
CPG believes the addition of this 
statement again (one paragraph 
later) is unnecessarily redundant. 

e. Per CPG response (a) above, this 
subsection will be removed. 

f. Per CPG response (b) above, this 
statement has already been added 
to the beginning of this section; 
CPG believes the addition of this 
statement again is unnecessarily 
redundant.  

a. Acceptable. 
b. Acceptable. 
c. Acceptable. 
d. Unacceptable. This statement, 

specifying the risk/hazard associated 
with TCDD-TEQ in sediment, is not 
included in (b) at the beginning of the 
section, and should be added to the 
TCDD-TEQ subsection. 

e. Acceptable. 
f. Unacceptable. This statement, 

specifying the risk/hazard associated 
with PAHs in sediment, is not 
included in (b) at the beginning of the 
section, and should be added to the 
PAH subsection. 
 

87  
Page 7-29, Section 
7.2.3.2 Oral 
Bioavailability 

As noted in Comment 146 (10/16/15) on the Draft BHHRA, EPA continues to be concerned 
with presentation of scientific studies that have not been reviewed by the agency to support 
oral bioavailability factors for chemicals other than arsenic, especially for chemicals that are 
not even identified in the BHHRA as potential COCs for direct contact with sediment (i.e., 
PCBs and arsenic). 
 
See Attachment B for revised text for this section that is to be incorporated in the revised 
draft BHHRA.  

As noted in CPG’s prior response to 
EPA Specific Comment 146 on the Draft 
HHRA, CPG disagrees with EPA’s 
contention that uncertainty evaluations 
should not reference values and/or 
scientific studies that have not been 
reviewed by the agency.  This view is 
contrary to agency guidance (USEPA 
1995b, 2000, 2005b) which supports full 
and transparent discussion of 
uncertainties, including data gaps in 
knowledge and alternative views.   
 
Dioxin is identified as a COC for direct 
contact with sediment, as the HI 
exceeded 1 for the RM 6-9 East Bank 
area due to TCDD-TEQ, primarily from 
ingestion exposure.  CPG proposes to 
focus the oral bioavailability discussion 
on dioxin and remove the discussions of 

The proposed revisions to 7.2.3.2 as 
shown in Attachment B in redline 
strikeout are accepted, with the following 
minor edit: 
 
Change  
“However, the available studies suggest 
there is strong evidence that oral 
absorption is less than 100% (USEPA 
2010e, 2015m).”  
to  
“However, the available studies suggest 
there is evidence that the relative 
bioavailability from soil or sediment is 
less than 100% (USEPA 2010e, 
2015m).” 
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  alternative bioavailability values for other 
COPCs. EPA’s replacement text for 
7.2.3.2 is acceptable with minor 
proposed revisions, as shown in EPA’s 
Attachment B in redline strikeout.    

88  

Pages 7-30 through 7-
39, Section 7.3  Toxicity 
Assessment through 
Section 7.3.3 

EPA’s previous comments highlighted that the text should reference the Cancer Guidelines 
and the non-cancer RfD/RfC Guidance.  Changes are recommended based on the Cancer 
Guidelines and RfD/RfC guidance and the updates to the IRIS agenda regarding the 
reassessment of cancer toxicity of dioxin. The issue is that although the revised text quoted 
the documents it also included information that is contradictory to what is said in the EPA 
Guidance/Guidelines.  At this point, as the document is going final, the text should be 
consistent with EPA’s Guidance/Guidelines.  
 
See Attachment C for revised text for this section that is to be incorporated in the revised 
draft BHHRA.  Additional comments regarding some of the revisions to text within this 
section are provided below. 

CPG does not agree that the text in the 
Revised Draft BHHRA was inconsistent 
with EPA’s guidance/guidelines.  Please 
see CPG’s responses to specific 
comments below.  
 
EPA’s replacement text for Sections 
7.3.1 and 7.3.2 is acceptable with minor 
proposed revisions, as shown in EPA’s 
Attachment C in redline strikeout 

The proposed revisions to 7.3.1 and 
7.3.2 as shown in Attachment C in 
redline strikeout are accepted. 

89  
Page 7-30, Section 7.3 
Toxicity Assessment, 
Paragraph 1 

In Paragraph 1, the statement regarding the Cancer Guidelines indicates the evaluation of 
the cancer slope factor only.  The text needs to also indicate the evaluation of the Weight of 
Evidence for Carcinogenicity as part of the process and as noted in the Cancer Guidelines.  
The text indicates “and effects assumed to be without a threshold (potentially carcinogenic), 
although there is increasing scientific evidence that many carcinogens also act via a 
threshold mechanism.” The term “threshold” is inaccurate.  Footnote #3 of the Cancer 
Guidelines indicates the term “linear” is used consistent with the Guidelines in place of the 
term “threshold”.   The Guidelines text also indicates that “Estimating thresholds can be 
problematic; for example, a response that is not statistically significant can be consistent with 
a small risk that falls below an experiment’s power of detection.”  The Cancer Guidelines do 
not support the conclusions presented in the LPRSA revised draft BHHRA (December 2015) 
that “there is scientific evidence that many carcinogens also act via a threshold mechanism.”  
Further the guidelines indicate: “The Agency's more current guidelines for these effects (U.S. 
EPA 1996a, 1998b), however, do not use this assumption, citing the difficulty of empirically 
distinguishing a true threshold from a dose-response curve that is nonlinear at low doses.”   
 
It is recommended that the text indicate:  “The Cancer Guidelines highlight the “difficulty of 
empirically distinguishing a true threshold from a dose-response that is non-linear at low 
doses”.  Alternatively, this text can be dropped since we do not have non-linear toxicity 
values in the LPRSA assessment – the only mention is chloroform, later in this section, 
which is not a potential COC. The sentence regarding overestimates of risks is inconsistent 
with the Cancer Guidelines.  Specifically, the Guidelines state:  “The use of upper bounds 
generally is considered to be a health-protective approach for covering the risk to susceptible 
individuals, although the calculation of upper bounds is not based on susceptibility data. 
Similarly, exposure during some lifestages can contribute more or less to the total lifetime 
risk than do similar exposures at other times. The dose-response assessment characterizes, 
to the extent possible, the extent of these variations.” 
 
Revisions to Paragraph 1 of Section 7.3 based on the Cancer Guidelines are provided in 
Attachment C.  
 

Use of the term “threshold” is not 
inaccurate. Footnote #3 of the 2005 
Cancer Guidelines explicitly states that 
“the term “nonlinear” refers to threshold 
models (which show no response over a 
range of low doses that include zero).   
The reference to “more current 
guidelines for these effects (USEPA 
1996a, 1998b)” refers to USEPA’s 
guidelines for reproductive toxicity and 
neurotoxicity not cancer risk 
assessment. 
 
The Cancer Guidelines acknowledge 
that the approaches used are intended 
to be “health protective” to address 
uncertainty in the absence of complete 
information.  More often than not, the 
outcome of health-protective 
approaches is risk estimates that are 
more likely to over than underestimate 
any actual risk. 
 
EPA’s replacement text for the first 
paragraph of Section 7.3 is acceptable 
with minor proposed revisions, as shown 
in EPA’s Attachment C in redline 
strikeout 

The proposed revision to the first 
paragraph of Section 7.3 as shown in 
Attachment C in redline strikeout is 
accepted. 
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90  

Pages 7-30 to 7-31, 
Section 7.3 Toxicity 
Assessment, 
Paragraphs 2 through 4 

These paragraphs were in Section 5.1 in the June 2014 Draft BHHRA and moved to the 
uncertainty section, per response to Comment 84 (10/16/15). However some edits and 
additional information should be provided based on the relevant guidance mentioned in that 
comment/response.   
 
Paragraph 2: This paragraph focuses on limitations in the application of animal study results 
to predicting human dose-response relationships. The Cancer Guidelines (USEPA 2005b) 
provide additional insights into how animal study information is weighed by EPA, and some 
points from the guidelines should be added here. 
 
Paragraph 3: Change from term conservative to “health protective.” Remove reference to 
“Sections 5.3 and 5.4 below” which is artifact from the text’s earlier location in the report. 
 
Paragraph 4: The text refers to a 1989 guidance and needs to be updated to reflect the 
current guidelines/guidance.  
 
See Attachment C for revised text for this section that is to be incorporated in the revised 
draft BHHRA.  

EPA’s replacement text for paragraphs 2 
through 4 of Section 7.3 are acceptable 
with minor proposed revisions, as shown 
in EPA’s Attachment C in redline 
strikeout 

The proposed revisions to paragraphs 2 
through 4 of Section 7.3 as shown in 
Attachment C in redline strikeout are 
accepted. 
 
 

91  

Pages 7-34 through 7-
39, Section 7.3.3 
Uncertainty in TEF 
Approach 

Nearly 5 pages of the uncertainty section are devoted to discussing the TCDD TEQ 
Approach (USEPA 2010) as applied to dioxin and PCB data for this project. It is agreed that 
areas of uncertainty exist within the TCDD TEQ Approach. However, missing from the text is 
the acknowledgement that this approach, since first introduced in the 1980’s:   
 

• Has been the focus of intensive scientific scrutiny 
• Has been improved and strengthened over the years by incorporating newer 

scientific studies as they became available and through World Health Organization 
(WHO) consensus regarding congener-TEF assignments provided by leading 
experts regarding toxicity of dioxin and dioxin-like compounds (DLCs)  

• In current form, is considered standard practice nationally and internationally for 
use in risk assessments involving dioxin and DLCs   

 
In short, the TCDD TEQ Approach has substantial scientific standing and is considered the 
best tool available for assessment of dioxins and DLCs in CERCLA risk assessments. 
Section 7.3.3 must affirmatively acknowledge the validity and applicability of the TCDD TEQ 
Approach for use in the subject BHHRA. 
 
See Attachment C for revised text for this section that is to be incorporated in the revised 
draft BHHRA. 

The uncertainty section devotes several 
pages to this topic because dioxin is the 
principal risk driver at the LPRSA.  PCBs 
are also discussed because some of the 
congeners are presumed to also have 
dioxin-like effects.  While the TCDD TEQ 
approach may be considered standard 
practice for risk assessment of dioxin-
like compounds, there are key 
uncertainties that should be 
acknowledged to present a transparent 
and complete assessment of the TEQ 
risk.  The text has focused on presenting 
a full and clear discussion of issues 
related to this important area of 
uncertainty.  
 
EPA’s replacement text for Section 7.3.3 
is acceptable with minor proposed 
revisions, as shown in EPA’s Attachment 
C in redline strikeout.  This includes re-
instating in two places relevant important 
information on TEF uncertainties that 
was presented in the Revised Draft 
BHHRA. 

The proposed revisions to 7.3.3 as 
shown in Attachment C in redline 
strikeout are accepted, with the 
following minor edits: 
 
Change 
“The WHO 2005 TEFs were developed 
using a consensus process of scientific 
expert panels…” 
To  
“The WHO 2005 TEFs were developed 
using consensus judgement of scientific 
expert panels…” 
 
Change 
“…spanning a range of at least an order 
of magnitude…” 
To 
“…spanning a range of an order of 
magnitude…” 
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92  

Page 7-39 to 7-40, 
Section 7.3.4 Potential 
Contribution from Early-
life Exposures to 
Lifetime Risk 

Paragraph 1, First Sentence: Remove phrase “and infant (0-1 yr)” from the first sentence 
because the ADAF approach includes an infant of 0 to <2 years.  
 
Paragraph 1, after first sentence: The rest of the first paragraph criticizes the default 
approach for estimating TCE toxicity to non-adult receptors, without putting this uncertainty 
into context for this LPRSA.  Estimated cancer risks from exposure to TCE at the LPRSA 
never exceeded 10-6. Remove all of this paragraph after the second sentence. 
 
Paragraph 2, Final Sentence: The following text requires revisions.  “While there is 
uncertainty in the extent of early life exposures, the available data suggest that in utero and 
infant exposures to bioaccumulative COPCs via the mother’s consumption of LPRSA fish 
and crab are not contributing appreciably to lifetime risk.” Replace the sentence with the 
following: “The extent to which women of childbearing age are consuming or will consume 
LPRSA fish and crabs is uncertain.”  

Paragraph 1, First Sentence: The phrase 
“and infant (0-1 yr)” was included 
because the young child receptor 
evaluated in the BHHRA is a child aged 
1 to <7.  To clarify, the CPG proposes 
the following revision: 
 

Through the use of ADAFs, this 
BHHRA addresses the few 
COPCs that are assumed to 
exert carcinogenic effects via 
MMOA (i.e., potentially 
carcinogenic PAH, hexavalent 
chromium, and TCE), such that 
all age groups except pre-
conception, in utero and infant 
(0-1 yr) are quantitatively 
addressed by this BHHRA.  
Note that the USEPA’s ADAF 
approach does include an infant 
aged 0 to <2 years; however, 
this BHHRA evaluates a young 
child aged 1 to <7, such that the 
0 to <1 year infant is not 
explicitly included. 

 
Paragraph 1, after first sentence: 
 
The text was not intended as a critique 
on the USEPA approach, but rather to 
highlight that the approach taken in the 
BHHRA is health-protective.  The 
USEPA RSL equations for TCE do in 
fact differentiate between the mutagenic 
effects for kidney cancer and the non-
mutagenic effects for non-Hodgkin’s 
lymphoma and liver cancer through the 
use of adjustment factors to the cancer 
slope factor and inhalation unit risk 
factor (See Section 5.1.8 of the May 
2016 RSL User’s Guide 
(https://www.epa.gov/risk/regional-
screening-levels-rsls-users-guide-may-
2016)).  Using the approach taken by 
USEPA for RSL derivation, the potential 
risks for TCE would be lower than those 
predicted by the BHHRA.  However, 

The response is accepted pending 
review of the revised text.  
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since TCE is not a risk-driver, the 
discussion about TCE will be removed. 
 
Paragraph 2, Final Sentence: The 
requested change will be made. 
 

93  
Page 7-40, Section 
7.3.5 Use of Surrogate 
Values 

The following sentence needs revision: “The COPCs that required surrogates generally 
consist of chemicals/groups where the assignment of surrogates is generally accepted, 
including PAH compounds, DDx isomers, chlordane isomers, endosulfan isomers, butyltins, 
and TPH ranges.”  
 
Within this sentence, replace the phrase “where the assignment of surrogates is generally 
accepted” with the phrase “that have been reviewed by the STSC, and for which the STSC 
has developed specific surrogate recommendations.”  

The requested change will be made.  

The response is accepted pending review 
of the revised text.  
 

94  
Page 7-40, Section 
7.3.6 Tier 3 Toxicity 
Values 

Replace the text in this section prior to the table with the following: 
 
“There is uncertainty associated with the toxicity values based on Tier 3 sources due to the 
variable nature of peer-review and consensus among scientists on the best estimate of 
toxicity. While most COPCs have Tier 1 or 2 toxicity values, it was necessary to identify Tier 
3 toxicity values for six COPCs: organic arsenic, copper, thallium, TPH C9-C18, hexavalent 
chromium, and TCDD-TEQ. The following table summarizes the relevant exposure and 
toxicity information for these six compounds; their contribution to the risk results is discussed 
below.” 

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

95  Page 7-43, Section 7.4 
Risk Characterization 

In Paragraph 1, change “…upper-bound exposure estimates…” to “…upper-bound and 
average exposure estimates…” The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

96  
Page 7-43, Section 
7.4.1 Risk from Multiple 
Chemicals 

In Paragraph 2, cancer slope factors are mischaracterized as “upper 95th percentile 
estimates on a COPC’s carcinogenic potency” and “upper 95th percentiles of probability 
distributions.” Correct the description to “upper bound estimates of a COPC carcinogenic 
potency” throughout Paragraph 2.  

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

97  Page 7-44, Section 
7.4.1, table 

Remove arsenic from this table as an example since it is associated with other types of 
tumors including liver, etc. 

The referenced table presents 
noncancer endpoints.  It is not clear why 
arsenic should be removed. 

The response is accepted. No change is 
needed to the table on page 7-44. 

98  Pages 7-44 to 7-45, 
Section 7.4.2 

Change the language in the first sentence to:  Generally, the goal of a risk assessment is to 
estimate risk to the RME individual.  
 
Third sentence: Change “extremely conservative (health-protective)” to “health protective, 
and the majority of people will have a lower level of potential risk.”  
 
Remove the rest of the paragraph, starting with “For example, …” The example would only 
be accurate if all the input variables have the same variability and shape, which is rarely the 
case in actual situations as discussed in EPA’s 2004 Office of the Science Advisor Staff 
Paper on Risk Assessment Principles & Practices (EPA/100/B-04/001). Factors with greater 
variability (e.g., chemical concentrations, which can vary at the LPRSA by more than 2 
orders of magnitude), influence the resulting percentile position much more than factors with 
more limited variability (e.g., loss of chemicals due to cooking). The staff paper notes that 
“selecting the mean value for the concentration input value and 95th percentile values for the 
others will result in a calculated exposure that is much closer to the mean of the resulting 
distribution than the 95th percentile (or higher), because the resulting  distribution is heavily 

The CPG does not agree that the 
combined effect of the directive 
assumptions and approaches used in 
the BHHRA resulted in risks that are 
“within the range of plausible outcomes.”   
 
With regard to the compounding 
conservatism discussion, it is important 
to note that most of the key exposure 
parameters, including concentration, 
ingestion rate, exposure duration, are 
lognormal in shape and have similar 
variability such that the combination of 
upper-bound assumptions leads to risks 
that exceed the 95th percentile (Cullen 
1994, Burmaster and Harris 1993).  

The CPG’s response still fails to 
recognize that the concentrations used in 
the HHRA are estimates of the mean 
concentrations, and not upper-bound 
values.  In addition, the response is 
mistaken in stating that concentrations, 
varying by more than 2 orders 
magnitude, have a similar variability to 
other exposure parameters. 
 
The proposed revisions to 7.4.2 as 
shown in Attachment D in redline 
strikeout are acceptable, except for 
removing the phrase “but within the 
range of plausible outcomes.” The 
phrase must be retained. 
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influenced by the concentration input.” This statement also holds true when using the 95% 
UCL on the mean of the concentrations for a robust data set. 
 
Add the following to the end of the first sentence at the top of page 7-45: “consistent with 
guidance (USEPA 1989, 1990, 2014). Consequently, the resulting risk estimates are 
expected to be on the high end of the range of risks but within the range of plausible 
outcomes.” 
 
Add the following bullet to the list on page 7-45: 

• 95 percent upper confidence limit on the arithmetic mean concentrations of 
chemicals in fish and crab tissue 
 

Revise the bullet regarding cancer slope factors from “95th percentile cancer slope factors” to  
• Upper bound cancer slope factors 

 
Add to end of the section: 
“As stated in the Cancer Guidelines and other guidance documents, within a population a 
portion will be at the high end of the distribution while risks to the average individual 
represented by the 50th percentile will be lower.  This risk assessment found that the risks to 
the average individual (i.e., CTE scenarios) still remained above the risk range and/or the 
goal of protection of an HI = 1.” 
 
Based on the above comment, Attachment D provides the revised Section 7.4.2 to be 
incorporated in the revised draft BHHRA.  

Other “baseline” assumptions and 
approaches that also contribute to the 
overall pattern of compounding 
conservatism include the use of an FI of 
1, assuming no change in exposure 
concentrations due to natural attenuation 
or biodegradation in the future, and the 
use of upper-bound toxicity values. The 
very conservative nature of the risk 
assessment process and resulting risk 
estimates is generally not recognized.  
 
EPA’s replacement text for Section 7.4.2 
is acceptable with minor proposed 
revisions, as shown in EPA’s Attachment 
D in redline strikeout.   

 
 

99  
Page 7-45, Section 
7.4.3 Risks to Sensitive 
Populations 

In the last sentence, change “through the use conservative assumptions” to “through the use 
of health protective assumptions.”  The requested change will be made. 

The response is accepted pending review 
of the revised text.  

 

100  
Page 7-48, Section 7.5 
Summary of 
Uncertainty in BHHRA 
for the LPRSA 

Change the statement “very conservative” to “health protective”. 
 

The text will be revised to remove “very” 
and the phrase “and provide a high 
degree of health-protectiveness” will be 
added to the end of the sentence. 

The response is partially accepted 
pending review of the revised text:  
Change the end of the sentence from 
“very conservative” to “conservative and 
health-protective.”   
 
 

101  
Pages 8-2 to 8-3, 
Section 8.1.2 Exposure 
Assessment 

The discussion regarding EPA Region 2 needs to clarify that the values provided to the CPG 
are consistent with guidance.  Also clarify that the RME is the basis for decisions at 
Superfund sites. 

See response to General Comment 2.  
The text will be clarified to note the RME 
is the basis for decisions at Superfund 
sites. 

The response is accepted pending review 
of the revised text.  
 

102  Page 8-3, Section 8.1.3 
Toxicity Assessment 

Remove the reference to Bowers et al. for the lead exposure.  The appropriate references 
are the IEUBK and Lead Methodology which may incorporate the Bowers work. The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

103  Pages 8-4 through 8-6, 
Section 8.1.4 tables 

Highlight the exceedance of the risk range for individual chemicals on the tables in Sections 
8.1.4.1 and 8.1.4.2. The requested change will be made. 

The response is accepted pending review 
of the revised text.  
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No. Page No. Specific Comment CPG Response EPA Response 

104  Page 8-8, Section 8.2 
Conclusions 

Indicate that the RME is the basis for the decision in appropriate bullets. 
 The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

105  Page 8-10, Section 8.2 
Conclusions 

Last paragraph, second sentence: Change “conservative” to “health protective.”  
Last paragraph, third sentence: Clarify that the evaluation of risks in the absence of 
background is consistent with guidance. 

The requested changes will be made. 

The response is accepted pending review 
of the revised text.  
 

106  
Pages 8-8 through 8-
10, Section 8.2 
Conclusions 

Revise this section per comments provided on the Executive Summary (Section E.3 
Conclusions).   See response to Specific Comment 19. 

The response is accepted, including the 
CPG’s proposed revisions shown in 
Attachment A. 

107  Table 3-12 The report is missing Table 3-12, which is listed in the Table of Contents as “Analysis of 
Tissue COPCs Not Identified as Surface Water or Sediment COPCs.” 

The table was inadvertently omitted and 
will be included in the revised BHHRA. 

The response is accepted pending review 
of the revised text.  
 

108  
Table 5-1, chemicals 
using Chlordane as 
surrogate 

Per final response to Comment 87c on the Draft BHHRA (provided in December 4, 2015 
letter),  

a. Change the RfD for cis-Nonachlor from 1.72E-04 mg/kg-day to 1.04E-04 mg/kg-day. 
Change the relative potency factor (RPF) in footnote g from 2.9 to 4.8. 

b. Change the RfD for trans-Nonachlor from 2.51E-05 mg/kg-day to 1.55E-05 mg/kg-
day. Change the RPF in footnote g from 19.9 to 32.2.  

Footnote g should be updated to include the November 12 and November 24, 2015, letters 
from STSC to Marian Olsen. 

See responses to General Comment 4 
and Specific Comment 42. 

The response is partially acceptable.  
See responses to General Comment 4 
and Specific Comment 42. 
 

109  Table 5-2, PCBs 
As noted on page 5-12 of the text, the “lowest risk and persistence” CSFs for PCBs were not 
used in this BHHRA. Remove these two rows from the table, or add a footnote to the table 
indicating the values were not used in the BHHRA. 

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

110  
Table 5-2, chemicals 
using Chlordane as 
surrogate 

Per final response to Comment 87c on the Draft BHHRA (provided in December 4, 2015 
letter), chlordane RPFs should apply only to the noncancer assessment and should be 
removed from this table. 

a. Change the cancer slope factor for cis-Nonachlor from 1.02E+00 (mg/kg-day)-1 to 
3.50E-01 (mg/kg-day)-1. 

b. Change the cancer slope factor for Oxychlordane from 1.96E+00 (mg/kg-day)-1 to 
3.50E-01 (mg/kg-day)-1. 

c. Change the cancer slope factor for trans-Nonachlor from 6.97E+00 (mg/kg-day)-1 to 
3.50E-01 (mg/kg-day)-1. 

d. Change footnote g to “Value for chlordane is used as a surrogate based on 
structural similarity. Letters from Superfund Technical Support Center to Marian 
Olsen dated August 5, November 12, and November 24, 2015.” 

See responses to General Comment 4 
and Specific Comment 42. 

The response is partially acceptable.  
See responses to General Comment 4 
and Specific Comment 42. 

111  
Tables 6-15 through 6-
21, Identification of 
Potential COCs  

Remove cis-Nonachlor, Oxychlordane, and/or trans-Nonachlor from these tables as 
necessary based on revised risks using the updated toxicity values. Also, add Dieldrin as a 
potential COC in Tables 6-15, 6-17, and 6-19 for Angler (Adult)/Crab Muscle & 
Hepatopancreas. 

See responses to General Comment 4 
and Specific Comment 42.  Dieldrin will 
be added as a potential COC for Adult 
Angler Crab Muscle and 
Hepatopancreas in Tables 6-15, 6-17 
and 6-19. 

The response is unacceptable.  
See responses to General Comment 4 
and Specific Comment 42. Chemicals 
that would not be potential COCs if the 
correct toxicity values were applied 
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should be removed from the tables 
summarizing potential COCs. 

112  
Table 6-21, Summary 
of Potential COCs By 
Medium and Scenario 

Add an “X” to the table for PCBs (non-DLC) for RME Crab Muscle and Hepatopancreas 
(based on information in Table 10.7). Add gamma-Chlordane to the table with an “X” for 
RME Mixed Fish Diet (based on information in Table 10.7) 

The “X”s for these constituents were 
inadvertently left out, and the table will 
be revised as requested. 

The response is accepted pending review 
of the revised text.  
 

113  
Appendix L, pages 1-1 
to 1-2, Fourth 
Paragraph, Second 
Sentence 

Change “The approach used for establishing background concentrations…” to “The 
approach used for evaluating background concentrations…” The requested change will be made. 

The response is accepted pending review 
of the revised text.  
 

114  
Appendix L, Section 3.1 
Outlier Identification, 
Footnote 2 and Final 
Paragraph of Section 

The footnote on page 3-1 states that BaP in surface water is not evaluated further in the 
background appendix. However, on page 3-3, the final paragraph in Section 3.1 is about 
BaP in surface water and refers to summary statistics in Table L-10. Either remove the 
paragraph and Table L-10, or move footnote 2 to follow this paragraph. 

The footnote will be moved as 
requested.  

The response is accepted pending review 
of the revised text.  
 

115  

Appendix L, page 4-1, 
Section 4.0 Exposure 
Point Concentrations 
for Background Risk 
and Tables L-15 
through L-19 and L-21 
through L-24 

Per response to Comment 218 (10/16/15) on the Draft BHHRA, the text should clarify which 
statistic was used as the EPC.  

a. At the end of the first paragraph on page 4-1, insert the sentence “The EPC is the 
lower of the UCL and maximum detected concentration for data sets with at least 5 
detected samples; for data sets with fewer than 5 samples or 5 detects, the EPC is 
the maximum concentration.” 

In Tables L-15 through L-19 and L-21 through L-24, copy footnote f from Table L-25 and 
insert the footnote after “Exposure Point Concentrations” in the title. 

The requested change will be made. 

The response is accepted pending review 
of the revised text.  
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No. Page No. Specific Editorial Comments CPG Response EPA Response 

116  Page 5-2, Section 5.1, 
Third Bullet Change the reference for HEAST from USEPA 1997c to USEPA 1997b. The requested change will be made. 

Acceptable. 
 

117  Page 6-35, First Full 
Paragraph 

Change “Appendix J” to “Appendix L” where the background data were checked for 
outliers. The requested change will be made. 

Acceptable. 
 

118  
Page 7-18, Section 7.2.2, 
Third Paragraph, Third 
Sentence 

Currently reads “Results are provided in Appendix F American eel…” Insert the 
word “for” after “Appendix F.” The requested change will be made. 

Acceptable. 
 

119  
Page 7-24, Section 7.2.2.4, 
Second Paragraph, Last 
Sentence 

Remove the phrase “…surface water, sediment, and…” because Table 7-1 just 
presents data for tissue. The requested change will be made. 

Acceptable. 
 

120  
Page 7-34, Section 7.3.2.3, 
Second Paragraph, Last 
Sentence 

Change the reference at the end of the sentence from USEPA 2013a to USEPA 
2015a. The requested change will be made. 

Acceptable. 
 

121  Page 9-17, References For USEPA, 2014a, add the following to the end of the citation: “FAQs updated 
September 14, 2015.” The requested change will be made. 

Acceptable. 
 

122  Table 3-11a The text for locations of maximum concentrations in blue crab tissue were cut off 
throughout the table. Please revise the row height/width accordingly. The requested change will be made. 

Acceptable. 
 

123  Table 6-2 

Values in this table should match the sitewide values presented in Table 6-8 (for 
RME) and Table 6-12 (for CTE), but occasionally differ because of the number of 
decimal places presented (e.g., 0.1 shown rather than 0.09). Please make 
information in these tables consistent. 

The requested change will be made. 

Acceptable. 
 

124  Appendix A, List of Tables 
and Attachments 

a. In the titles for Tables A-1, A-10, and A-19, change “Butylins” to “Butyltins” 
b. Add the two new attachments for data usability worksheets to this TOC list The requested change will be made. 

Acceptable. 
 

125  Appendix A, Table A-19 In the title, change “Butylins” to “Butyltins” The requested change will be made. 

Acceptable. 
 

126  Appendix L, page 2-1, 
Table L-1 

Correct the number of fish tissue samples from above Dundee Dam. Change “50 
fillet samples” to “47 fillet samples” based on the information in later tables (e.g., 
Table L-4).  

The requested change will be made.  Additionally, Table L-5 will be revised to remove 
repeated samples for smallmouth bass and to add a missing sample for northern pike. 

Acceptable. 
 

127  Appendix L, Table L-5 
a. There should only be 3 samples listed for Smallmouth Bass. Remove the 

repeated samples. 
b. Insert the missing Northern Pike sample. 

The requested change will be made. 

Acceptable. 
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No. Page No. Specific Editorial Comments CPG Response EPA Response 

128  Appendix L, Table L-9 Footnote j (about “Blue crab – muscle only”) is missing. Please add. The requested change will be made. 

Acceptable. 
 

129  Appendix L, Table L-18 Correct the FOD for Hexachlorobenzene from 3:6 to 3:3. 

Hexachlorobenzene was analyzed via two methods, E1699M and SW8270D, such that 
there are six results.(two for each sample).  The results for the SW8270D method were 
not detected and will be eliminated from the summary statistics and the FOD will be 
updated to 3:3.  Because the minimum, maximum, and mean detected statistics do not 
include non-detects, and a UCL was not calculated, no other changes are necessary. 

Acceptable. 
 

130  Appendix L, Table L-20 

Remove “Largemouth &” from column header for Smallmouth Bass. Correct 
information in footnotes a through e as follows: 

a. American eel EPC selected in Table L-16 (not L-13) 
b. Channel catfish EPC selected in Table L-17 (not L-14) 
c. Common carp EPC selected in Table L-19 (not L-16) 
d. Smallmouth bass EPC selected in Table L-18 (not L-15, and remove 

Largemouth bass from footnote) 
e. White perch EPC selected in Table L-15 (not L-12) 

The requested changes will be made. 

Acceptable. 
 

 
 



From: Robert Law
To: Jennifer LaPoma
Cc: Ruffle, Betsy; Vosnakis, Kelly; Willard Potter
Subject: Re: LPRSA BHHRA RTC Review
Date: Wednesday, January 18, 2017 11:46:51 AM
Attachments: 20170117 EPA BHHRA 1-5 Responses for Discussion to R2.docx
Importance: High

Jennifer:

10 AM on Thursday works for us; I have sent a separate invitation to you with a call-in number. 

Teleconference -
Call-in: 1-866-503-5711
Password: 5125671996#

Attached are the responses that the CPG wishes to discuss with EPA.

Thank you,

R/
Rob

Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com

>>> "LaPoma, Jennifer" <LaPoma.Jennifer@epa.gov> 1/17/2017 5:16 PM >>>
Does Thursday at 10 am work?

If so, could you please send an invite with call-in as I may not be in the office tomorrow 

Jennifer LaPoma
U.S. EPA - Region 2
New York Remediation Branch
 
212-637-4328

From: Robert Law <rlaw@demaximis.com>
Sent: Friday, January 13, 2017 2:48 PM
To: LaPoma, Jennifer
Cc: betsy.ruffle@aecom.com; Willard Potter; Sivak, Michael; Zizila, Frances;
david.naidu@klgates.com; dawn.Lamparello@klgates.com; Tara.Garcia@klgates.com; William Hyatt
Subject: Re: LPRSA BHHRA RTC Review
 
Jennifer:
CPG has few questions and comments related to few of the Region's responses.  We would

mailto:LaPoma.Jennifer@epa.gov
mailto:betsy.ruffle@aecom.com
mailto:Kelly.Vosnakis@aecom.com
mailto:otto@demaximis.com
tel:18665035711
tel:5125671996

EPA Region 2’s 1/5/17 Responses for Discussion/Clarification

Revised Draft Baseline Human Health Risk Assessment



The Cooperating Parties Group (CPG) is in receipt of EPA Region 2’s January 5, 2017 responses to the CPG’s September 26, 2016 responses to the Agency’s August 25, 2016 comments on the revised draft Baseline Human Health Risk Assessment (BHHRA) dated December 2015.  CPG would like to discuss EPA’s responses to the following:  

· [bookmark: _GoBack]General Comment 4 and Specific Comments 43, 63, 108, 110, and 111:  Regarding the approach for addressing the additional chlordane isomer toxicity data, the EPA’s response states that all three chlordane isomers will no longer be COCs.  However, CPG notes that trans-nonachlor will remain a COC for fish tissue based on noncarcinogenic hazard.   Please Note: EPA’s January 5 response to General Comment #5 is repeat of #4 and should be deleted to keep the numbering sequence consistent with EPA’s August 25, 2016 version.

· General Comment 10:  Per EPA’s prior direction on this matter (#42 of EPA’s June 5, 2015 comments on the draft BHHRA and #127c of EPA’s October 16, 2015 responses to comments), the monthly fish meals reference was qualified in the revised draft BHHRA to note that the CAS results have not been confirmed by the agency and represent current conditions in the presence of a consumption advisory.  CPG’s believes the revised text is consistent with EPA’s prior direction.  The parenthetical grams per day rates can be struck.

· Specific Comment 21:  CPG is puzzled by EPA’s response as both statements in question are from the RARC and dispute resolution and provide relevant background on Superfund risk assessment for the Introduction section of a BHHRA report.  

· Specific Comment 25:  EPA’s response states that the geographical parts of the Newark Bay Complex that were included in the Burger (2002) survey should be clarified.   CPG requests that EPA confirm whether the Hackensack River was included in the Burger 1999 survey.  The Burger survey data EPA provided to the CPG only identified locations in Newark Bay and the kills.

· Specific Comment 42: The CPG maintains there is value in describing why EPA considers HEAST to be a Tier 3 source of toxicity values.  Instead of striking the discussion altogether, CPG proposes the paragraph be condensed one statement noting the age of HEAST and varying review levels and refer the reader to the specific text discussions on dioxin and copper.  This level of detail is consistent with the Tier 1 and 2 source descriptions.

· Specific Comment 54:  EPA’s response states that the reference to background cancer rates in the U.S. does not capture the complexity of the issue, including voluntary risks such as smoking, diet, and sun, and is not included in other site-specific risk assessments.  The intent is not to discuss the causes of cancer or lifestyle choices, but rather to provide a common published reference point for placing site cancer risk into context.  AECOM has included this reference in other baseline risk assessments.

· Specific Comment 98:  LPRSA fish and crab tissue concentrations generally do not range more than two orders of magnitude.  Across species, PCB concentrations range about one order of magnitude and TCDD-TEQ concentrations about 60-fold.  Fish consumption rates range over two orders of magnitude, and exposure duration over 70 years.  The CPG does not agree that using all of the EPA-directed assumptions resulted in LPRSA risks that are within the range of plausible outcomes.    

 

1/17/2017



like to schedule a call next week (Jan 16).

Thank you.

R/
Rob

Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com

>>> "LaPoma, Jennifer" <LaPoma.Jennifer@epa.gov> 1/5/2017 11:14 AM >>>
Please see the attached for EPA's review of the BHHRA response to comments.
 
As indicated in the letter, please don't hesitate to contact me if there are any questions or
clarifications needed. Our team can be available for a conference call or meeting.
 
Thanks,
Jennifer LaPoma



1/17/2017 

EPA Region 2’s 1/5/17 Responses for Discussion/Clarification 

Revised Draft Baseline Human Health Risk Assessment 

 

The Cooperating Parties Group (CPG) is in receipt of EPA Region 2’s January 5, 2017 responses to the 
CPG’s September 26, 2016 responses to the Agency’s August 25, 2016 comments on the revised draft 
Baseline Human Health Risk Assessment (BHHRA) dated December 2015.  CPG would like to discuss 
EPA’s responses to the following:   

• General Comment 4 and Specific Comments 43, 63, 108, 110, and 111:  Regarding the approach 
for addressing the additional chlordane isomer toxicity data, the EPA’s response states that all 
three chlordane isomers will no longer be COCs.  However, CPG notes that trans-nonachlor will 
remain a COC for fish tissue based on noncarcinogenic hazard.   Please Note: EPA’s January 5 
response to General Comment #5 is repeat of #4 and should be deleted to keep the numbering 
sequence consistent with EPA’s August 25, 2016 version. 

• General Comment 10:  Per EPA’s prior direction on this matter (#42 of EPA’s June 5, 2015 
comments on the draft BHHRA and #127c of EPA’s October 16, 2015 responses to comments), 
the monthly fish meals reference was qualified in the revised draft BHHRA to note that the CAS 
results have not been confirmed by the agency and represent current conditions in the presence 
of a consumption advisory.  CPG’s believes the revised text is consistent with EPA’s prior 
direction.  The parenthetical grams per day rates can be struck. 

• Specific Comment 21:  CPG is puzzled by EPA’s response as both statements in question are 
from the RARC and dispute resolution and provide relevant background on Superfund risk 
assessment for the Introduction section of a BHHRA report.   

• Specific Comment 25:  EPA’s response states that the geographical parts of the Newark Bay 
Complex that were included in the Burger (2002) survey should be clarified.   CPG requests that 
EPA confirm whether the Hackensack River was included in the Burger 1999 survey.  The Burger 
survey data EPA provided to the CPG only identified locations in Newark Bay and the kills. 

• Specific Comment 42: The CPG maintains there is value in describing why EPA considers HEAST 
to be a Tier 3 source of toxicity values.  Instead of striking the discussion altogether, CPG 
proposes the paragraph be condensed one statement noting the age of HEAST and varying 
review levels and refer the reader to the specific text discussions on dioxin and copper.  This 
level of detail is consistent with the Tier 1 and 2 source descriptions. 

• Specific Comment 54:  EPA’s response states that the reference to background cancer rates in 
the U.S. does not capture the complexity of the issue, including voluntary risks such as smoking, 
diet, and sun, and is not included in other site-specific risk assessments.  The intent is not to 
discuss the causes of cancer or lifestyle choices, but rather to provide a common published 
reference point for placing site cancer risk into context.  AECOM has included this reference in 
other baseline risk assessments. 

• Specific Comment 98:  LPRSA fish and crab tissue concentrations generally do not range more 
than two orders of magnitude.  Across species, PCB concentrations range about one order of 
magnitude and TCDD-TEQ concentrations about 60-fold.  Fish consumption rates range over two 
orders of magnitude, and exposure duration over 70 years.  The CPG does not agree that using 
all of the EPA-directed assumptions resulted in LPRSA risks that are within the range of plausible 
outcomes.     

  



From: Robert Law
To: Jennifer LaPoma
Cc: Ruffle, Betsy; Vosnakis, Kelly; CarpenterKE@cdmsmith.com; Willard Potter; olsen.marian@epa.gov; William Hyatt
Subject: LPRSA BHHRA RTC Review Teleconference
Date: Wednesday, January 25, 2017 12:53:05 PM
Attachments: 20170119 EPA-CPG_BHHRA_Telecon Summary.docx

20170125_expos_param_variability.xlsx

Jennifer:
Attached please find a summary of the EPA-CPG January 19, 2017 teleconference to discuss the
EPA's January 5 BHHRA comment responses, as well as the table of exposure parameter
variability discussed during our call.  The summary includes proposed language and our January
24 discussion of the revised BHHRA regarding benzo(a)pyrene.

Please let us know if you have any questions or comments.

Thank you.

R/
Rob

Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com

mailto:LaPoma.Jennifer@epa.gov
mailto:betsy.ruffle@aecom.com
mailto:Kelly.Vosnakis@aecom.com
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Summary of EPA-CPG January 19, 2017 Conference Call on LPRSA BHHRA 

and Action Items



This document summarizes the EPA-CPG January 19, 2017 conference call to discuss EPA’s January 5, 2017 responses on the revised draft BHHRA and follow-up/action items from the call.  

CPG will revise the draft BHHRA to conform with EPA’s responses, comments and directives including:

· Update Appendix J (COPC Percent Contribution Tables) for the Angler to reflect the revised risk and hazard estimates calculated using the chlordane isomer toxicity update

· Update Appendix K (RAGS Part D Table 10s) for the Angler to reflect the updated COC list and the revised risk and hazard estimates based on the chlordane isomer toxicity update

· Provide proposed language for the footnotes to be added to the RAGS Part D Table 7s and Table 9s in Appendices H and I (General Comment 4 and specific comments 43, 63, 108, 110, and 111) – see below

· [bookmark: _GoBack]Provide proposed language for specific comments 21 and 42 – see below

· Remove grams per day references from last paragraph on page 7-12 (general comment 10)

· Provide summary of exposure parameters evaluation which shows that the range and variability for fish ingestion rate, tissue concentration and exposure duration are similar for these right-skewed distributions (specific comment 98) – see attached table “20170125 expos param variability.xlsx”

EPA agreed to the following to support the the revision of the revised BHHRA by CPG:

· Confirm whether the Hackensack River was included in Burger’s 1999 survey (specific comment 25)

· Discuss with EPA risk assessor whether the background cancer incidence rate can be referenced in the upfront discussion of Carcinogenic Risk Characterization (specific comment 54)

· Provide CPG with the re-analysis of the Connelly et al. (1992) data performed by Region 2 for the Hudson River HHRA (specific comment 98)

The proposed language changes for EPA review are presented below.

General Comment 4 and Specific Comments 43, 63, 108, 110, and 111:

As agreed, the risk and hazard estimates presented in Appendix H (RAGS Part D Table 7s) and Appendix I (RAGS Part D Table 9s) will not be updated, however, a footnote will be added to the last page of the relevant tables.  The proposed text of each footnote is as follows with the relevant tables noted in parentheses:

Fish (Appendix H, Tables 7-1 to 7-4, and Appendix I, 9-21 to 9-23):

RME Tables

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center provided updated toxicity values on December 4, 2015 for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor.  As a result of these updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in fish tissue from those presented on this table.  Appendix J and Appendix K have been revised to reflect the updated risks and noncancer hazards, as well as the text and tables in the main body of this BHHRA.  The potential COC summary tables (Tables 6-15 to 6-21) have been updated to remove cis-chlordane and oxychlordane, which no longer exceed either the goal of protection of 10-6 or an HI = 1 on a target organ basis based on the updated toxicity information.  Trans-nonachlor is still identified as a potential COC for fish tissue for noncancer because the total HI for liver effects exceeds one and the HQ for trans-nonachlor exceeds 0.1.

CTE Tables

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center provided updated toxicity values on December 4, 2015 for the following COPCs in fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor.  As a result of these updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in fish tissue from those presented on this table.  Appendix J has been revised to reflect the updated risks and noncancer hazards, as well as the text and tables in the main body of this BHHRA.  None of these chemicals were identified as a potential COCs under the CTE scenario using either the previous or updated toxicity values.

Crab (Appendix H, Tables 7-5 to 7-8, and Appendix I, Tables 9-5 to 9-8):

RME Tables

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center provided updated toxicity values on December 4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane.  As a result of these updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor and oxychlordane in crab tissue from those presented on this table.  Appendix J and Appendix K have been revised to reflect the updated risks and noncancer hazards, as well as the text and tables in the main body of this BHHRA.  The potential COC summary tables (Tables 6-15 to 6-21) have been updated to remove oxychlordane, which no longer exceeds either the goal of protection of 10-6 or an HI = 1 on a target organ basis based on the updated toxicity information.  Cis-chlordane was not identified as a potential COC using either the previous or updated toxicity values.

CTE Tables:

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center provided updated toxicity values on December 4, 2015 for the following COPCs in crab tissue: cis-nonachlor and oxychlordane.  As a result of these updates, there are slight changes in the calculated cancer risks and noncancer hazards for cis-nonachlor and oxychlordane in crab tissue from those presented on this table.  Appendix J has been revised to reflect the updated risks and noncancer hazards, as well as the text and tables in the main body of this BHHRA.  Cis-chlordane and Oxychlordane were not identified as a potential COCs for the CTE scenario using either the previous or updated toxicity values.

Fish/Crab, River Segment Tables (Appendix H Tables 7-21 to 7-23, and Appendix I, Tables 9-21 to 9-23, which present total fish/crab risks but not per chemical)

RME Tables:

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center provided updated toxicity values on December 4, 2015 for cis-nonachlor, oxychlordane, and trans-nonachlor.  As a result of these updates, there are slight changes in the calculated total cancer risks and total/target organ noncancer hazards for fish and crab tissue from those presented on this table.  Appendix J and Appendix K have been revised to reflect the updated risks and noncancer hazards, as well as the text and tables in the main body of this BHHRA.  The potential COC summary tables (Tables 6-15 to 6-21) have been updated to remove cis-chlordane and oxychlordane in fish tissue and oxychlordane in crab tissue, which no longer exceed either the goal of protection of 10-6 or an HI = 1 on a target organ basis based on the updated toxicity information.  Trans-nonachlor is still identified as a potential COC for fish tissue for noncancer because the total HI for liver effects exceeds one and the HQ for trans-nonachlor exceeds 0.1. Cis-chlordane was not identified as a potential COC in crab tissue using either the previous or updated toxicity values.

CTE Tables:

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center provided updated toxicity values on December 4, 2015 for cis-nonachlor, oxychlordane, and trans-nonachlor.  As a result of these updates, there are slight changes in the calculated total cancer risks and total/target organ noncancer hazards for fish and crab tissue from those presented on this table.  Appendix J has been revised to reflect the updated risks and noncancer hazards, as well as the text and tables in the main body of this BHHRA.  None of these chemicals were identified as a potential COCs under the CTE scenario using either the previous or updated toxicity values.

Specific Comment 21 (Page 1-1, Section 1.0, Introduction, second paragraph) – proposed text: 

Consistent with USEPA guidance (2002a, 2005a), an evaluation of contaminated sediment sites should utilize a risk-based framework that is iterative and as site-specific as possible given the available data.  Using site-specific data and information that characterize the LPRSA is a key component in defining the human health conceptual site model and for assessing the potential risks for selected receptors, thus providing sound information upon which risk management decisions can be made.  The use of site-specific information is consistent with principles articulated by the National Academy of Sciences (NRC 2001) and USEPA (2002a, 2005a) guidance concerning risk management decisions at contaminated sediment sites.  USEPA (2014a) provides standard default exposure assumptions that can be used at sites in the absence of site-specific information.

Specific Comment 42 (Page 5-3, Section 5.1, Sources of Toxicity Data, fourth paragraph) – proposed text:

HEAST formerly was published annually by the USEPA, with the last publication in 1997; because HEAST is no longer updated regularly, the dose-response values provided may not represent the most current values available.  HEAST values used in this BHHRA include the cancer slope factor for TCDD-TEQ and the reference dose for copper; see Section 7.3.6 for additional information regarding these Tier 3 dose-response values.



Additional Discussion – January 24, 2017 EPA-CPG Meeting

Benzo(a)pyrene IRIS Reassessment dated January 19, 2017 – CPG representatives inquired about how this new information should be addressed in the revised BHHRA.  EPA is discussing the new information and will get back to the CPG shortly. 
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summary

		Summary of Range and Variability in Exposure Parameters

		Baseline Human Health Risk Assessment for LPRSA

		Fish Ingestion Rate

		Study		N		Min
(g/day)		Max
(g/day)		Ratio Max:Min		Mean
(g/day)		Standard Deviation
(g/day)		Coefficient of Variation		RME Value used in BHHRA (g/day)a		Statistic

		Region 2's 
Re-Analysis of 
Burger (2002)		61		0.93		119		128		13		25		1.92		37.3		90th percentile

		Region 2's 
Re-Analysis of Connelly et al (1992)		226		0.62
(10th perc.)		244
(99th perc.)		394		17.3		?		?		31.9		90th percentile

		Statistics for Burger (2002) are calculated by AECOM using data file from EPA Region 2's re-analysis for LPRSA BHHRA provided to CPG February 8, 2012. 

		Statistics for Connelly et al. (1992) are from EPA Region 2's re-analysis for Hudson River BHHRA (TAMS 2000).  [Region 2 checking for raw data from re-analysis.]

		a - RME fish consumption rate used in the BHHRA of 34.6 g/day is the average of Burger (2002) and Connelly et al. (1992) rates. 

		TCDD-TEQ Tissue Concentrations

		Species		FOD		Min
(mg/kg)		Max
(mg/kg)		Ratio Max:Min		Mean
(mg/kg)		Standard Deviation
(mg/kg)		Coefficient of Variation		Value used in BHHRA (mg/kg)		Statistic

		American Eel		32:32		5.07E-07		4.15E-05		82		1.41E-05		9.97E-06		0.71		1.71E-05		95% Student's-t UCL

		Channel Catfish		11:11		9.74E-06		7.97E-05		8		2.88E-05		2.16E-05		0.75		4.28E-05		95% Approximate Gamma UCL

		Common Carp		12:12		1.42E-05		7.56E-04		53		2.79E-04		2.47E-04		0.88		4.07E-04		95% Student's-t UCL

		LM&SM Bass		6:6		7.96E-08		1.40E-05		176		4.77E-06		5.06E-06		1.06		8.94E-06		95% Student's-t UCL

		White Catfish		19:19		3.56E-06		1.76E-04		49		5.77E-05		5.27E-05		0.91		8.79E-05		95% Approximate Gamma UCL

		White Perch		19:19		3.78E-06		1.02E-04		27		4.26E-05		2.48E-05		0.58		5.24E-05		95% Student's-t UCL

		White Sucker		5:5		1.12E-06		3.02E-05		27		1.40E-05		1.32E-05		0.94		2.66E-05		95% Student's-t UCL

		Crab M&H		41:41		4.49E-06		1.15E-04		26		5.28E-05		2.60E-05		0.49		5.96E-05		95% Student's-t UCL

		Summary statistics from LPRSA BHHRA.						Average for Fish Species		60

								Average for All Species		56

		PCB Tissue Concentrations

		Species		FOD		Min
(mg/kg)		Max
(mg/kg)		Ratio Max:Min		Mean
(mg/kg)		Standard Deviation
(mg/kg)		Coefficient of Variation		Value used in BHHRA (mg/kg)		Statistic

		American Eel		32:32		0.27		4.34		15.84		1.07		0.77		0.72		1.30		95% Approximate Gamma UCL

		Channel Catfish		11:11		0.19		1.27		6.68		0.50		0.34		0.67		0.72		95% Approximate Gamma UCL

		Common Carp		12:12		0.85		14.80		17.49		4.76		3.67		0.77		7.11		95% Approximate Gamma UCL

		LM&SM Bass		6:6		0.05		0.48		9.90		0.15		0.16		1.11		0.36		95% Approximate Gamma UCL

		White Catfish		19:19		0.13		3.91		30.55		0.98		0.95		0.97		1.43		95% Approximate Gamma UCL

		White Perch		19:19		0.15		1.47		9.87		0.58		0.33		0.57		0.71		95% Student's-t UCL

		White Sucker		5:5		0.16		0.58		3.64		0.33		0.20		0.60		0.52		95% Student's-t UCL

		Crab M&H		41:41		0.08		0.79		10.38		0.33		0.14		0.42		0.36		95% Approximate Gamma UCL

		Summary statistics from LPRSA BHHRA.						Average for Fish Species		13

								Average for All Species		13

		Exposure Duration

		Study		N		Min
(years)		Max
(years)		Ratio Max:Min		Mean
(years)		Standard Deviation
(years)		Coefficient of Variation		RME Value used in BHHRA (g/day)		Statistic

		Johnson and Capel (1992)		500,000 simulated		1		87		87		11.7		10.1		0.86		26		90th percentile

		Data from EFH Table 16-108. Descriptive Statistics for Residential Occupancy Period (years).  Std dev and CV calculated by AECOM.

		Cooking Loss

		Compound		N		Min
		Max
		Ratio Max:Min		Mean
		Standard Deviation
		Coefficient of Variation		Value used in BHHRA		Statistic

		TCDD-TEQ		11		0.28		0.63		2		0.49		0.12		0.24		0 (RME) 0.49 (CTE)		Zero (RME)
Median (CTE)

		PCBs		79		0		0.74		--		0.32		0.16		0.51		0 (RME) 0.20 (CTE)		Zero (RME)
Median (CTE)

		Data and summary statistics from AECOM's analysis of cooking loss provided to EPA Region 2, July 5, 2012.

		Body Weight

		Study		N		Min
(kg)		Max
(kg)		Ratio Max:Min		Mean
(kg)		Standard Deviation
(kg)		Coefficient of Variation		Value used in BHHRA (kg)		Statistic

		Adult (Ages 18-65)		NA		NA		NA		--		79.96		20.73		0.26		80		Mean

		Data from EFH Table 8-25.  Estimated Body Weights of Typical Age Groups of Interest in USEPA Risk Assessments (NHANES IV)
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Summary of EPA-CPG January 19, 2017 Conference Call on LPRSA BHHRA  
and Action Items 

 

This document summarizes the EPA-CPG January 19, 2017 conference call to discuss EPA’s January 5, 
2017 responses on the revised draft BHHRA and follow-up/action items from the call.   

CPG will revise the draft BHHRA to conform with EPA’s responses, comments and directives including: 

• Update Appendix J (COPC Percent Contribution Tables) for the Angler to reflect the revised risk 
and hazard estimates calculated using the chlordane isomer toxicity update 

• Update Appendix K (RAGS Part D Table 10s) for the Angler to reflect the updated COC list and the 
revised risk and hazard estimates based on the chlordane isomer toxicity update 

• Provide proposed language for the footnotes to be added to the RAGS Part D Table 7s and Table 
9s in Appendices H and I (General Comment 4 and specific comments 43, 63, 108, 110, and 111) – 
see below 

• Provide proposed language for specific comments 21 and 42 – see below 
• Remove grams per day references from last paragraph on page 7-12 (general comment 10) 
• Provide summary of exposure parameters evaluation which shows that the range and variability for 

fish ingestion rate, tissue concentration and exposure duration are similar for these right-skewed 
distributions (specific comment 98) – see attached table “20170125 expos param variability.xlsx” 

EPA agreed to the following to support the the revision of the revised BHHRA by CPG: 

• Confirm whether the Hackensack River was included in Burger’s 1999 survey (specific comment 
25) 

• Discuss with EPA risk assessor whether the background cancer incidence rate can be referenced in 
the upfront discussion of Carcinogenic Risk Characterization (specific comment 54) 

• Provide CPG with the re-analysis of the Connelly et al. (1992) data performed by Region 2 for the 
Hudson River HHRA (specific comment 98) 

The proposed language changes for EPA review are presented below. 

General Comment 4 and Specific Comments 43, 63, 108, 110, and 111: 

As agreed, the risk and hazard estimates presented in Appendix H (RAGS Part D Table 7s) and Appendix I 
(RAGS Part D Table 9s) will not be updated, however, a footnote will be added to the last page of the 
relevant tables.  The proposed text of each footnote is as follows with the relevant tables noted in 
parentheses: 

Fish (Appendix H, Tables 7-1 to 7-4, and Appendix I, 9-21 to 9-23): 

RME Tables 

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center provided 
updated toxicity values on December 4, 2015 for the following COPCs in fish tissue: cis-nonachlor, 
oxychlordane, and trans-nonachlor.  As a result of these updates, there are slight changes in the 
calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in 
fish tissue from those presented on this table.  Appendix J and Appendix K have been revised to reflect 
the updated risks and noncancer hazards, as well as the text and tables in the main body of this 
BHHRA.  The potential COC summary tables (Tables 6-15 to 6-21) have been updated to remove cis-
chlordane and oxychlordane, which no longer exceed either the goal of protection of 10-6 or an HI = 1 
on a target organ basis based on the updated toxicity information.  Trans-nonachlor is still identified as 
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a potential COC for fish tissue for noncancer because the total HI for liver effects exceeds one and the 
HQ for trans-nonachlor exceeds 0.1. 

CTE Tables 

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center provided 
updated toxicity values on December 4, 2015 for the following COPCs in fish tissue: cis-nonachlor, 
oxychlordane, and trans-nonachlor.  As a result of these updates, there are slight changes in the 
calculated cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-nonachlor in 
fish tissue from those presented on this table.  Appendix J has been revised to reflect the updated risks 
and noncancer hazards, as well as the text and tables in the main body of this BHHRA.  None of these 
chemicals were identified as a potential COCs under the CTE scenario using either the previous or 
updated toxicity values. 

Crab (Appendix H, Tables 7-5 to 7-8, and Appendix I, Tables 9-5 to 9-8): 

RME Tables 

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center provided 
updated toxicity values on December 4, 2015 for the following COPCs in crab tissue: cis-nonachlor and 
oxychlordane.  As a result of these updates, there are slight changes in the calculated cancer risks and 
noncancer hazards for cis-nonachlor and oxychlordane in crab tissue from those presented on this 
table.  Appendix J and Appendix K have been revised to reflect the updated risks and noncancer 
hazards, as well as the text and tables in the main body of this BHHRA.  The potential COC summary 
tables (Tables 6-15 to 6-21) have been updated to remove oxychlordane, which no longer exceeds 
either the goal of protection of 10-6 or an HI = 1 on a target organ basis based on the updated toxicity 
information.  Cis-chlordane was not identified as a potential COC using either the previous or updated 
toxicity values. 

CTE Tables: 

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center provided 
updated toxicity values on December 4, 2015 for the following COPCs in crab tissue: cis-nonachlor and 
oxychlordane.  As a result of these updates, there are slight changes in the calculated cancer risks and 
noncancer hazards for cis-nonachlor and oxychlordane in crab tissue from those presented on this 
table.  Appendix J has been revised to reflect the updated risks and noncancer hazards, as well as the 
text and tables in the main body of this BHHRA.  Cis-chlordane and Oxychlordane were not identified 
as a potential COCs for the CTE scenario using either the previous or updated toxicity values. 

Fish/Crab, River Segment Tables (Appendix H Tables 7-21 to 7-23, and Appendix I, Tables 9-21 to 9-
23, which present total fish/crab risks but not per chemical) 

RME Tables: 

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center provided 
updated toxicity values on December 4, 2015 for cis-nonachlor, oxychlordane, and trans-nonachlor.  As 
a result of these updates, there are slight changes in the calculated total cancer risks and total/target 
organ noncancer hazards for fish and crab tissue from those presented on this table.  Appendix J and 
Appendix K have been revised to reflect the updated risks and noncancer hazards, as well as the text 
and tables in the main body of this BHHRA.  The potential COC summary tables (Tables 6-15 to 6-21) 
have been updated to remove cis-chlordane and oxychlordane in fish tissue and oxychlordane in crab 
tissue, which no longer exceed either the goal of protection of 10-6 or an HI = 1 on a target organ basis 
based on the updated toxicity information.  Trans-nonachlor is still identified as a potential COC for fish 
tissue for noncancer because the total HI for liver effects exceeds one and the HQ for trans-nonachlor 
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exceeds 0.1. Cis-chlordane was not identified as a potential COC in crab tissue using either the 
previous or updated toxicity values. 

CTE Tables: 

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center provided 
updated toxicity values on December 4, 2015 for cis-nonachlor, oxychlordane, and trans-nonachlor.  As 
a result of these updates, there are slight changes in the calculated total cancer risks and total/target 
organ noncancer hazards for fish and crab tissue from those presented on this table.  Appendix J has 
been revised to reflect the updated risks and noncancer hazards, as well as the text and tables in the 
main body of this BHHRA.  None of these chemicals were identified as a potential COCs under the 
CTE scenario using either the previous or updated toxicity values. 

Specific Comment 21 (Page 1-1, Section 1.0, Introduction, second paragraph) – proposed text:  

Consistent with USEPA guidance (2002a, 2005a), an evaluation of contaminated sediment sites should 
utilize a risk-based framework that is iterative and as site-specific as possible given the available data.  
Using site-specific data and information that characterize the LPRSA is a key component in defining the 
human health conceptual site model and for assessing the potential risks for selected receptors, thus 
providing sound information upon which risk management decisions can be made.  The use of site-specific 
information is consistent with principles articulated by the National Academy of Sciences (NRC 2001) and 
USEPA (2002a, 2005a) guidance concerning risk management decisions at contaminated sediment sites.  
USEPA (2014a) provides standard default exposure assumptions that can be used at sites in the absence 
of site-specific information. 

Specific Comment 42 (Page 5-3, Section 5.1, Sources of Toxicity Data, fourth paragraph) – proposed text: 

HEAST formerly was published annually by the USEPA, with the last publication in 1997; because HEAST 
is no longer updated regularly, the dose-response values provided may not represent the most current 
values available.  HEAST values used in this BHHRA include the cancer slope factor for TCDD-TEQ and 
the reference dose for copper; see Section 7.3.6 for additional information regarding these Tier 3 dose-
response values. 

 

Additional Discussion – January 24, 2017 EPA-CPG Meeting 

Benzo(a)pyrene IRIS Reassessment dated January 19, 2017 – CPG representatives inquired about how this new 
information should be addressed in the revised BHHRA.  EPA is discussing the new information and will get back to the 
CPG shortly.  
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Study N Min
(g/day)

Max
(g/day)

Ratio 
Max:Min

Mean
(g/day)

Standard 
Deviation

(g/day)

Coefficient 
of Variation

RME Value 
used in 
BHHRA 
(g/day)a

Statistic

Region 2's 
Re-Analysis of 
Burger (2002)

61 0.93 119 128 13 25 1.92 37.3 90th percentile

Region 2's 
Re-Analysis of 

Connelly et al (1992)
226 0.62

(10th perc.)
244

(99th perc.)
394 17.3 ? ? 31.9 90th percentile

Statistics for Burger (2002) are calculated by AECOM using data file from EPA Region 2's re-analysis for LPRSA BHHRA provided to CPG February 8, 2012. 
Statistics for Connelly et al. (1992) are from EPA Region 2's re-analysis for Hudson River BHHRA (TAMS 2000).  [Region 2 checking for raw data from re-analysis.]
a - RME fish consumption rate used in the BHHRA of 34.6 g/day is the average of Burger (2002) and Connelly et al. (1992) rates. 

Species FOD Min
(mg/kg)

Max
(mg/kg)

Ratio 
Max:Min

Mean
(mg/kg)

Standard 
Deviation
(mg/kg)

Coefficient 
of Variation

Value used 
in BHHRA 
(mg/kg)

Statistic

American Eel 32:32 5.07E-07 4.15E-05 82 1.41E-05 9.97E-06 0.71 1.71E-05 95% Student's-t UCL
Channel Catfish 11:11 9.74E-06 7.97E-05 8 2.88E-05 2.16E-05 0.75 4.28E-05 95% Approximate Gamma UCL
Common Carp 12:12 1.42E-05 7.56E-04 53 2.79E-04 2.47E-04 0.88 4.07E-04 95% Student's-t UCL
LM&SM Bass 6:6 7.96E-08 1.40E-05 176 4.77E-06 5.06E-06 1.06 8.94E-06 95% Student's-t UCL
White Catfish 19:19 3.56E-06 1.76E-04 49 5.77E-05 5.27E-05 0.91 8.79E-05 95% Approximate Gamma UCL
White Perch 19:19 3.78E-06 1.02E-04 27 4.26E-05 2.48E-05 0.58 5.24E-05 95% Student's-t UCL
White Sucker 5:5 1.12E-06 3.02E-05 27 1.40E-05 1.32E-05 0.94 2.66E-05 95% Student's-t UCL

Crab M&H 41:41 4.49E-06 1.15E-04 26 5.28E-05 2.60E-05 0.49 5.96E-05 95% Student's-t UCL
Summary statistics from LPRSA BHHRA. Average for Fish Species 60

Average for All Species 56

Species FOD Min
(mg/kg)

Max
(mg/kg)

Ratio 
Max:Min

Mean
(mg/kg)

Standard 
Deviation
(mg/kg)

Coefficient 
of Variation

Value used 
in BHHRA 
(mg/kg)

Statistic

American Eel 32:32 0.27 4.34 15.84 1.07 0.77 0.72 1.30 95% Approximate Gamma UCL
Channel Catfish 11:11 0.19 1.27 6.68 0.50 0.34 0.67 0.72 95% Approximate Gamma UCL
Common Carp 12:12 0.85 14.80 17.49 4.76 3.67 0.77 7.11 95% Approximate Gamma UCL
LM&SM Bass 6:6 0.05 0.48 9.90 0.15 0.16 1.11 0.36 95% Approximate Gamma UCL
White Catfish 19:19 0.13 3.91 30.55 0.98 0.95 0.97 1.43 95% Approximate Gamma UCL
White Perch 19:19 0.15 1.47 9.87 0.58 0.33 0.57 0.71 95% Student's-t UCL
White Sucker 5:5 0.16 0.58 3.64 0.33 0.20 0.60 0.52 95% Student's-t UCL

Crab M&H 41:41 0.08 0.79 10.38 0.33 0.14 0.42 0.36 95% Approximate Gamma UCL
Summary statistics from LPRSA BHHRA. Average for Fish Species 13

Average for All Species 13

Summary of Range and Variability in Exposure Parameters
Baseline Human Health Risk Assessment for LPRSA

Fish Ingestion Rate

TCDD-TEQ Tissue Concentrations

PCB Tissue Concentrations
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Summary of Range and Variability in Exposure Parameters
Baseline Human Health Risk Assessment for LPRSA

Study N Min
(years)

Max
(years)

Ratio 
Max:Min

Mean
(years)

Standard 
Deviation

(years)

Coefficient 
of Variation

RME Value 
used in 
BHHRA 
(g/day)

Statistic

Johnson and Capel 
(1992)

500,000 
simulated 1 87 87 11.7 10.1 0.86 26 90th percentile

Data from EFH Table 16-108. Descriptive Statistics for Residential Occupancy Period (years).  Std dev and CV calculated by AECOM.

Compound N Min Max Ratio 
Max:Min

Mean Standard 
Deviation Coefficient 

of Variation
Value used 
in BHHRA Statistic

TCDD-TEQ 11 0.28 0.63 2 0.49 0.12 0.24 0 (RME) 
0.49 (CTE)

Zero (RME)
Median (CTE)

PCBs 79 0 0.74 -- 0.32 0.16 0.51 0 (RME) 
0.20 (CTE)

Zero (RME)
Median (CTE)

Data and summary statistics from AECOM's analysis of cooking loss provided to EPA Region 2, July 5, 2012.

Study N Min
(kg)

Max
(kg)

Ratio 
Max:Min

Mean
(kg)

Standard 
Deviation

(kg)

Coefficient 
of Variation

Value used 
in BHHRA 

(kg)
Statistic

Adult (Ages 18-65) NA NA NA -- 79.96 20.73 0.26 80 Mean
Data from EFH Table 8-25.  Estimated Body Weights of Typical Age Groups of Interest in USEPA Risk Assessments (NHANES IV)

Body Weight

Cooking Loss

Exposure Duration



From: LaPoma, Jennifer
To: Robert Law
Cc: Ruffle, Betsy; Vosnakis, Kelly; CarpenterKE@cdmsmith.com; Willard Potter; Olsen, Marian; William Hyatt
Subject: RE: LPRSA BHHRA RTC Review Teleconference
Date: Wednesday, January 25, 2017 1:19:23 PM

Thanks Rob. We will review what you have provided.  
 
One quick piece of feedback is that for the third bullet under EPA’s action items we did not indicate
that we would provide the re-analysis of the Connelly data but rather that we would like into
whether we could get that for you.
 
 
 

From: Robert Law [mailto:rlaw@demaximis.com] 
Sent: Wednesday, January 25, 2017 12:53 PM
To: LaPoma, Jennifer <LaPoma.Jennifer@epa.gov>
Cc: betsy.ruffle@aecom.com; Kelly Vosnakis <Kelly.Vosnakis@aecom.com>;
CarpenterKE@cdmsmith.com; Willard Potter <otto@demaximis.com>; Olsen, Marian
<Olsen.Marian@epa.gov>; William Hyatt <william.hyatt@klgates.com>
Subject: LPRSA BHHRA RTC Review Teleconference
 
Jennifer:
Attached please find a summary of the EPA-CPG January 19, 2017 teleconference to discuss the
EPA's January 5 BHHRA comment responses, as well as the table of exposure parameter
variability discussed during our call.  The summary includes proposed language and our January
24 discussion of the revised BHHRA regarding benzo(a)pyrene.
 
Please let us know if you have any questions or comments.
 
Thank you.
 
R/
Rob

Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com

 

mailto:rlaw@demaximis.com
mailto:betsy.ruffle@aecom.com
mailto:Kelly.Vosnakis@aecom.com
mailto:CarpenterKE@cdmsmith.com
mailto:otto@demaximis.com
mailto:Olsen.Marian@epa.gov
mailto:william.hyatt@klgates.com
mailto:rlaw@demaximis.com


From: LaPoma, Jennifer [mailto:LaPoma.Jennifer@epa.gov] 
Sent: Wednesday, January 25, 2017 1:46 PM
To: Robert Law
Cc: Willard Potter; Olsen, Marian; Sivak, Michael; Ruffle, Betsy
Subject: BHHRA Comment 54 - Follow Up

Rob,

As a follow up, Marian and I spoke with our team here about comment 54 in the 1/5/17 BHHRA
comment set.

EPA guidance does not define the cancer risk we are estimating as above background. It is defined as
additional incidences of cancer associated with exposure to site related contaminants.

Please proceed with EPA’s direction to remove the discussion of background cancer risk levels based
on the American Cancer Society in the revision to the BHHRA.

I will be in touch separately about EPA’s other action items generated from our conference call last
Thursday.

Thanks,
Jennifer LaPoma

mailto:betsy.ruffle@aecom.com
mailto:Kelly.Vosnakis@aecom.com


 



From: Robert Law [mailto:rlaw@demaximis.com] 
Sent: Wednesday, February 01, 2017 3:08 PM
To: Jennifer LaPoma
Cc: Ruffle, Betsy; Willard Potter; olsen.marian@epa.gov; sivak.michael@epa.gov
Subject: RE: BHHRA Comment 54 - Follow Up

Jennifer:
Have you locate the re-analysis of the Connelly et al. 1992 data, and whether the Hackensack 
River was included in Burger's 1999 survey?

Thanks

R/
Rov

Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com

mailto:betsy.ruffle@aecom.com
mailto:Kelly.Vosnakis@aecom.com
mailto:rlaw@demaximis.com
mailto:LaPoma.Jennifer@epa.gov


From: LaPoma, Jennifer [mailto:LaPoma.Jennifer@epa.gov] 
Sent: Thursday, February 02, 2017 5:07 PM
To: Robert Law
Cc: Ruffle, Betsy; Willard Potter; Olsen, Marian; Sivak, Michael
Subject: RE: BHHRA Comment 54 - Follow Up

Rob,

As a follow up to the request for the Connelly et al. data from the Hudson River HHRA, the CPG
would need to reach out to Connelly at Cornell to make a request for the raw data. My
understanding is this data was requested to determine a coefficient of variation on the fish ingestion
rates from the Connelly data set. Marian and Kristen have pointed me to Figure 3-3a from the
Hudson revised HHRA which is a histogram of the data and could be used for such an estimate.

Please see page 179 out 186 pages: https://www3.epa.gov/hudson/revisedhhra-tblsfigsplts.pdf

If you wish to discuss this further, I will be back in the office on Wednesday 2/8. If this is a pressing
matter, please contact Michael Sivak at 212-637-4310.

With respect to the request for clarification as to whether the Hackensack River was included in
Burger’s 1999 survey, we have not been able to make contact for such a clarification.

We expect to wrap up review of the other items contained in your 1/25/17 email in which you
transmitted a meeting summary of our 1/19 conference call. I’ve asked Marian and/or Michael to
provide feedback to you if it is in advance of my return to the office on 2/8.

Thanks,
Jen

From: Robert Law [mailto:rlaw@demaximis.com] 
Sent: Wednesday, February 01, 2017 3:08 PM
To: LaPoma, Jennifer <LaPoma.Jennifer@epa.gov>
Cc: betsy.ruffle@aecom.com; Willard Potter <otto@demaximis.com>; Olsen, Marian
<Olsen.Marian@epa.gov>; Sivak, Michael <Sivak.Michael@epa.gov>
Subject: RE: BHHRA Comment 54 - Follow Up

Jennifer:
Have you locate the re-analysis of the Connelly et al. 1992 data, and whether the Hackensack
River was included in Burger's 1999 survey?

mailto:betsy.ruffle@aecom.com
mailto:Kelly.Vosnakis@aecom.com
https://www3.epa.gov/hudson/revisedhhra-tblsfigsplts.pdf
mailto:rlaw@demaximis.com
mailto:LaPoma.Jennifer@epa.gov
mailto:betsy.ruffle@aecom.com
mailto:otto@demaximis.com
mailto:Olsen.Marian@epa.gov
mailto:Sivak.Michael@epa.gov


 
Thanks
 
R/
Rov

Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com

>>> "LaPoma, Jennifer" <LaPoma.Jennifer@epa.gov> 2/1/2017 12:43 PM >>>
Rob,
 
We finished checking the impact of the new benzo(a)pyrene (BaP) toxicity values presented in IRIS
on the risk estimates for LPRSA.
 

The oral cancer slope factor (CSF) has decreased from 7.3 (mg/kg*d)-1 to 1 (mg/kg*d)-1.  BaP's

contribution to estimated risks at LPRSA were just above 10-6 with the old CSF.  With the updated

CSF, BaP's contribution drops below 10-6 for all media and exposure pathways. The highest BaP

cancer risk estimate is 7 x 10-7 for adolescent exposure to RM 6-9 sediment (sum of ingestion and
dermal risks).
 

For noncancer effects, BaP previously did not have an RfD. IRIS now provides an RfD of 3x10-4

mg/kg*d, so BaP will now contribute to total noncancer hazard estimates. However, BaP's
contribution to hazard quotients is well below unity for all media and exposure pathways. The
highest BaP HQ is 0.006 for adolescent exposure to RM 6-9 sediment (sum of ingestion and dermal
HQs).
 
Our conclusion is that with the new toxicity values, BaP should not be considered a potential COC for
LPRSA, and should be removed from the COC summary tables in the report including the executive
summary. The risk characterization section should remove BaP from the discussion and RAGs Part D
tables should be footenoted consistent with the approach to be used for the chlordanes.
 
Please let me know if you would like to discuss this further. I will be out of the office Friday (2/3)
through Tuesday (2/7) so please include Marian on any emails on the topic in my absence.
 
Thanks,
Jen
 

From: Robert Law [mailto:rlaw@demaximis.com] 
Sent: Tuesday, January 31, 2017 2:57 PM
To: LaPoma, Jennifer <LaPoma.Jennifer@epa.gov>
Cc: betsy.ruffle@aecom.com; Willard Potter <otto@demaximis.com>; Olsen, Marian
<Olsen.Marian@epa.gov>; Sivak, Michael <Sivak.Michael@epa.gov>
Subject: Re: BHHRA Comment 54 - Follow Up

mailto:rlaw@demaximis.com
mailto:LaPoma.Jennifer@epa.gov
mailto:rlaw@demaximis.com
mailto:LaPoma.Jennifer@epa.gov
mailto:betsy.ruffle@aecom.com
mailto:otto@demaximis.com
mailto:Olsen.Marian@epa.gov
mailto:Sivak.Michael@epa.gov


 
Jennifer:
 
Any decision on how to address the B(a)P update in the revised BHHRA?
 
Thanks
 
Rob

Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com

>>> "LaPoma, Jennifer" <LaPoma.Jennifer@epa.gov> 1/25/2017 1:46 PM >>>
Rob,
 
As a follow up, Marian and I spoke with our team here about comment 54 in the 1/5/17 BHHRA
comment set.
 
EPA guidance does not define the cancer risk we are estimating as above background. It is defined as
additional incidences of cancer associated with exposure to site related contaminants.
 
Please proceed with EPA's direction to remove the discussion of background cancer risk levels based
on the American Cancer Society in the revision to the BHHRA.
 
I will be in touch separately about EPA's other action items generated from our conference call last
Thursday.
 
Thanks,
Jennifer LaPoma
 

mailto:rlaw@demaximis.com
mailto:LaPoma.Jennifer@epa.gov


From: Robert Law
To: Jennifer LaPoma
Cc: Ruffle, Betsy; Vosnakis, Kelly; CarpenterKE@cdmsmith.com; Willard Potter; olsen.marian@epa.gov
Subject: LPR BHHRA - Footnotes for RAGS D Tables
Date: Sunday, February 12, 2017 5:54:12 PM

Jennifer:
Region 2's February 1 email requested that the update in the revised BHHRA for carcinogenic
polycyclic aromatic hydrocarbons (cPAHs) be handled in the same way as the chlordane
isomer update, which will require footnotes be added to all the RAGS Part D Tables in Appendix
H (RAGS Part D Table 7s, Calculation of Risk/Hazard) and Appendix I (RAGS Part D Table 9s,
Summary of Receptor Risk/Hazard) .  CPG is providing suggested text for Region 2's review and
comment. Since it will impact a large number of tables, the CPG also propose a simplification to
the chlordane isomer footnote.
 
Fish

Following completion of the RAGS Part D Tables, the Superfund Technical Support Center
(STSC) provided updated toxicity values on December 4, 2015 for the following COPCs in
fish tissue: cis-nonachlor, oxychlordane, and trans-nonachlor (See Tables 5-1 and 5-2 in
the main text). As a result of these updates, there are slight changes in the calculated
cancer risks and noncancer hazards for cis-nonachlor, oxychlordane, and trans-
nonachlor in fish tissue from those presented in this table. Appendix J (COPC Percent
Contribution Tables) and Appendix K (RAGS Part D Table 10s, Risk Summary) have been
revised to reflect the updated risks and noncancer hazards and potential COCs, as well
as the text and tables in the main body of this BHHRA.

Crab
Following completion of the RAGS Part D Tables, the Superfund Technical Support Center
(STSC) provided updated toxicity values on December 4, 2015 for the following COPCs in
crab tissue: cis-nonachlor and Oxychlordane (See Tables 5-1 and 5-2 in the main text). As
a result of these updates, there are slight changes in the calculated cancer risks and
noncancer hazards for cis-nonachlor and oxychlordane in crab tissue from those
presented in this table. Appendix J (COPC Percent Contribution Tables) and Appendix K
(RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks
and noncancer hazards and potential COCs, as well as the text and tables in the main
body of this BHHRA.

cPAH - All Tables
Following completion of the RAGS Part D Tables, USEPA published the reassessment of
benzo(a)pyrene on January 19, 2017 on its Integrated Risk Information System (IRIS),
including both cancer and noncancer toxicity data (See Tables 5-1 and 5-2 in the main
text). The cancer toxicity values are applied to other potentially carcinogenic polycyclic
aromatic hydrocarbons (PAHs) using relative potency factors (See Table 5-2 in the main
text). As a result of these updates, there are changes in the calculated cancer risks for
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
C2-benzanthracene/chrysenes, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-
cd)pyrene and noncancer hazards for benzo(a)pyrene from those presented on this
table for all media. Appendix J (COPC Percent Contribution Tables) and Appendix K
(RAGS Part D Table 10s, Risk Summary) have been revised to reflect the updated risks
and noncancer hazards and potential COCs, as well as the text and tables in the main
body of this BHHRA. 

 
As discussed previously with EPA, the CPG proposes to deliver the revised draft BHHRA on March
1, 2017.

Thank you.

R/

mailto:LaPoma.Jennifer@epa.gov
mailto:betsy.ruffle@aecom.com
mailto:Kelly.Vosnakis@aecom.com
mailto:CarpenterKE@cdmsmith.com
mailto:otto@demaximis.com
mailto:olsen.marian@epa.gov


Rob

Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com



From: LaPoma, Jennifer [mailto:LaPoma.Jennifer@epa.gov] 
Sent: Wednesday, February 15, 2017 9:24 AM
To: Robert Law
Cc: Olsen, Marian; Carpenter, Kristen; Willard Potter; Ruffle, Betsy
Subject: LPRSA BHHRA- Burger follow up

Rob,

NJDEP got back to us with a list of survey locations used by the NJDEP teams during the 1995 and
2005 Angler Survey work. Please see the attached.  

They also provided us with these notes:

Sites from 1995 Survey
All the locations listed from “Powerhouse (Overpeck Creek) to Bayonne Park are on the Hackensack
River.
16th Street Park, Veterans Stadium and Kill Van Kull park are on Newark Bay
As marked, Riverside County Park North and South, Nutley Bridge and Kearny Rowing Team Dock are
all on the Passaic River.
The six locations listed from Elizabeth Marina to Perth Amboy are on the Arthur Kill

Sites from the 2005 Survey
The locations listed from Perth Amboy to Brady’s Dock (Bayonne) are generally either in Arthur Kill
or Newark Bay
The locations listed from Overpeck Creek to Laurel Hill Park/Secaucus are in the Hackensack River

Thanks,
Jennifer LaPoma

mailto:betsy.ruffle@aecom.com
mailto:Kelly.Vosnakis@aecom.com

SITES from 1995 SURVEY


POWERHOUSE (OVERPECK CREEK),   OVERPECK PARK

RED ROOF INN,    PIPE LINE,     EAST SPUR

TRAIN BRIDGE (CASTLE ROAD),    PROPOSED HUDSON COUNTY PARK


Dunkin Ave. & Hack. River Under Turnpike

LINCOLN PARK (BACK-END),     SOUTH-END (COUNTY PARK)


KEARNY MARSH DIKE,    OLD LINCOLN PARK


FORCINI PARK & ANDREAS PARK


STUEBEN HOUSE


BAYONNE PARK,   16th STREET PARK,    VETERANS STADIUM


KILL VAN KULL PARK


PASSIAC RIVER SITES   




                  Riverside County Park (North {Lyndhurst Boat Ramp, Youth Ctr Dock },         South & II)


   Nutley Bridge (DeJessa Memorial, King’s Street)


Kearny Rowing Team Dock


ELIZABETH MARINA,  ELIZABETH WAREHOUSE


CONCRETE DOCK,    WOODBRIDGE,    SEWARREN,     PERTH AMBOY

Newark Bay Complex Sites from 2005 Survey


Perth Amboy,    Sewarren/Woodbridge


Carteret Marina,    Elizabeth Marina/Front Street


Slater Park (Elizabeth)


Gregg Park/Hudson City Park (Bayonne)


Veteran’s Park (Bayonne),    Brady’s Dock (Bayonne)


OVERPECK PARK    (Ridgefield Park/Leonia)/Off of Ft. Lee Road


HENDRICK’S Causeway (Ridgefield/Palisades Park)Off Route 50, fenced in amongst warehouse


MILL CREEK POINT PARK  (Secaucus)/Millridge Road


LAUREL HILL PARK/Secaucus 



SITES from 1995 SURVEY 
 

POWERHOUSE (OVERPECK CREEK),   OVERPECK PARK 
RED ROOF INN,    PIPE LINE,     EAST SPUR 

TRAIN BRIDGE (CASTLE ROAD),    PROPOSED HUDSON COUNTY PARK 
Dunkin Ave. & Hack. River Under Turnpike 

LINCOLN PARK (BACK-END),     SOUTH-END (COUNTY PARK) 
KEARNY MARSH DIKE,    OLD LINCOLN PARK 

FORCINI PARK & ANDREAS PARK 
STUEBEN HOUSE 

BAYONNE PARK,   16th STREET PARK,    VETERANS STADIUM 
KILL VAN KULL PARK 
 
PASSIAC RIVER SITES       

                  Riverside County Park (North {Lyndhurst Boat Ramp, Youth Ctr Dock },   
      South & II) 

   Nutley Bridge (DeJessa Memorial, King’s Street) 
Kearny Rowing Team Dock 

 
ELIZABETH MARINA,  ELIZABETH WAREHOUSE 

CONCRETE DOCK,    WOODBRIDGE,    SEWARREN,     PERTH AMBOY 
 

 
 
 
 
 

Newark Bay Complex Sites from 2005 Survey 
 

Perth Amboy,    Sewarren/Woodbridge 
Carteret Marina,    Elizabeth Marina/Front Street 
Slater Park (Elizabeth) 
Gregg Park/Hudson City Park (Bayonne) 
Veteran’s Park (Bayonne),    Brady’s Dock (Bayonne) 
OVERPECK PARK    (Ridgefield Park/Leonia)/Off of Ft. Lee Road 
HENDRICK’S Causeway (Ridgefield/Palisades Park)Off Route 50, fenced in amongst warehouse 
MILL CREEK POINT PARK  (Secaucus)/Millridge Road 
LAUREL HILL PARK/Secaucus  



From: Robert Law [mailto:rlaw@demaximis.com] 
Sent: Wednesday, February 15, 2017 1:14 PM
To: Jennifer LaPoma
Cc: Ruffle, Betsy; CarpenterKE@cdmsmith.com; Willard Potter; olsen.marian@epa.gov
Subject: Re: LPRSA BHHRA- Burger follow up

Jennifer:
Thank you for providing the list of survey locations used by NJDEP during their 1995 and 2005 
angler surveys.  However, per the summary of EPA-CPG Jan 19 conference call,  the CPG 
requested confirmation whether the Hackensack River was included in Joanna Burgerâ€™s 1999 
survey of the Newark Bay complex.  Please advise whether EPA will be providing a response to 
this request.

Thank you.

R/
Rob

Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com

mailto:betsy.ruffle@aecom.com
mailto:Kelly.Vosnakis@aecom.com
mailto:rlaw@demaximis.com
mailto:LaPoma.Jennifer@epa.gov


From: LaPoma, Jennifer [mailto:LaPoma.Jennifer@epa.gov] 
Sent: Wednesday, February 15, 2017 11:31 AM
To: Robert Law
Cc: Willard Potter; Olsen, Marian; Carpenter, Kristen; Ruffle, Betsy
Subject: LPRSA BHHRA - specific comment 98 (Section 7.4.2)

Rob,

As a follow up to our conversation yesterday, EPA took another look at CPG’s revised Section 7.4.2
text provided as Attachment D dated September 26, 2016.

As part of our January 5, 2017 response on specific comment 98, we indicated that the proposed
revisions in redline strike out in Attachment D (Section 7.4.2) were acceptable except for removal of
“but within the range of plausible outcome.” In consideration of the revisions CPG provided on
September 26, 2016 to Section 7.4.2, EPA will accept removal of “but within the range of plausible
outcome” from the second sentence of the second paragraph.

Our understanding is that section would now read as follows. Please let me know if you would like to
discuss further.

Section 7.4.2 Combination of Several Upper-Bound Assumptions

A goal of Superfund risk assessment is to estimate risk to the RME individual, who is defined as “the
highest exposure that is reasonably expected to occur at a site but that is still within the range of
possible exposures” (USEPA 1989b).  As previously discussed in Section 4, this should be
accomplished by combining a mix of average and upper-bound exposures (USEPA 1989b, 1992b).
The result of combining multiple upper-bound assumptions is that the final estimate of potential
exposure and risk falls on the upper end of the distribution of possible outcomes, such that the
majority of people will have a lower level of potential risk.

The risk assessment approach used here employed a combination of upper bound and average
assumptions consistent with guidance (USEPA 1989b, 1990, 2014a). Consequently, the resulting risk
estimates are expected to be on the high end of the range of risks. For evaluation of potential
exposure via consumption of LPRSA fish and crab, the following assumptions were used for the RME
scenario:

· 90th percentile fish and crab consumption rate,
· 95 percent upper confidence limit on the arithmetic mean concentrations of chemicals in

fish and crab tissue,
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·        No loss of chemicals from the fish or crab tissue due to cooking or consumption practices
(i.e., the upper-bound assumption that fat and cooking juices are always consumed),

·        All of the fish/crab consumed comes from the LPRSA,
·        90th percentile exposure duration,
·        Mean body weight,
·        Upper bound cancer slope factors.

 
The combination of these assumptions has produced estimates of potential risk that are likely to be
well above the risk experienced by the average member of the potentially exposed populations.
 



From: LaPoma, Jennifer [mailto:LaPoma.Jennifer@epa.gov] 
Sent: Thursday, February 16, 2017 4:15 PM
To: Robert Law
Cc: Ruffle, Betsy; CarpenterKE@cdmsmith.com; Willard Potter; Olsen, Marian
Subject: RE: LPRSA BHHRA- Burger follow up

Rob,

EPA has not received confirmation from Joanna Burger about whether or not the 1999 survey of the
Newark Bay Complex specifically included survey locations from the Hackensack River.  EPA’s basis
for including the Hackensack River in the description of the Burger 2002 study area include:

· Figure 1 from the published article about the 1999 survey (Burger 2002) on the Newark Bay
Complex appears to include the Hackensack River in the study area and is labelled “Map of
the Newark Bay Complex showing angling locations where people were interviewed in
1999”.

· Raw data EPA received several years ago from Burger for the 1999 survey does not clearly
identify specific survey locations. Some of the locations might be assumed to not be on the
Hackensack River (e.g., those labelled “Perth” are likely from Perth Amboy and therefore on
the Arthur Kill), but several could be from the Hackensack (e.g., those labelled “JC” or “.”).

· Joanna Burger was one of the researchers participating in the 1995 survey conducted on
the Newark Bay Complex (Burger et al 1999, Kirk Pflugh et al 1999), which did include survey
locations on the Hackensack River as noted in the information provided by NJDEP that was
forwarded to you yesterday . That increases the likelihood that Burger included one or more
of those survey locations in the 1999 survey of the Newark Bay Complex.

· Burger and her co-authors defined the Newark Bay Complex as “The Newark Bay Complex
includes the Newark Bay, tidal portions of the Hackensack River, Passaic River, Arthur Kill
and Kill van Kull” in Kirk Pflugh et al 1999. While this written definition was not specifically
included in Burger 2002, Figure 1 from Burger 2002 does seem to correspond to that
definition.

EPA’s comments on the Draft BHHRA requested that some information be added regarding survey
locations included in the Burger study area, and not just the statement that it “did not include
locations on the LPR.” EPA’s suggested text to add roughly defining the Newark Bay Complex was:
“The Newark Bay Complex study area from Burger (2002) included Newark Bay and tidal portions of
the Hackensack River, Arthur Kill, and Kill van Kull”.  An alternative to this description would be to
include a copy of Figure 1 and its caption from Burger 2002 in the BHHRA.
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References:
Burger, J. 2002. Consumption patterns and why people fish.  Environmental Research Section A 90,
125-135.
 
Kirk Pflugh, K., Lurig, L., von Hagen, L.A., von Hagen, S., and Burger, J.  1999. Urban anglers
perception of risk from contaminated fish.  Science of the Total Environment 228:203-218.
 
 

From: Robert Law [mailto:rlaw@demaximis.com] 
Sent: Wednesday, February 15, 2017 1:14 PM
To: LaPoma, Jennifer <LaPoma.Jennifer@epa.gov>
Cc: betsy.ruffle@aecom.com; CarpenterKE@cdmsmith.com; Willard Potter <otto@demaximis.com>;
Olsen, Marian <Olsen.Marian@epa.gov>
Subject: Re: LPRSA BHHRA- Burger follow up
 
Jennifer:
Thank you for providing the list of survey locations used by NJDEP during their 1995 and 2005
angler surveys.  However, per the summary of EPA-CPG Jan 19 conference call,  the CPG
requested confirmation whether the Hackensack River was included in Joanna Burgerâ€™s 1999
survey of the Newark Bay complex.  Please advise whether EPA will be providing a response to
this request.
 
Thank you.
 
R/
Rob

Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com

 
 
 
 
>>> "LaPoma, Jennifer" <LaPoma.Jennifer@epa.gov> 2/15/2017 9:23 AM >>>
 
Rob,
 
NJDEP got back to us with a list of survey locations used by the NJDEP teams during the 1995
and 2005 Angler Survey work. Please see the attached.
 
They also provided us with these notes:
 
 
Sites from 1995 Survey
 
All the locations listed from "Powerhouse (Overpeck Creek) to Bayonne Park are on the
Hackensack River.
 
16th Street Park, Veterans Stadium and Kill Van Kull park are on Newark Bay
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As marked, Riverside County Park North and South, Nutley Bridge and Kearny Rowing Team
Dock are all on the Passaic River.
 
The six locations listed from Elizabeth Marina to Perth Amboy are on the Arthur Kill
 
 
 
Sites from the 2005 Survey
 
The locations listed from Perth Amboy to Brady's Dock (Bayonne) are generally either in Arthur Kill
or Newark Bay
 
The locations listed from Overpeck Creek to Laurel Hill Park/Secaucus are in the Hackensack
River
 
Thanks,
Jennifer LaPoma



>>> "LaPoma, Jennifer" <LaPoma.Jennifer@epa.gov> 2/21/2017 9:12 AM >>>
Rob,

On our conference call last week (2/14) I stated that EPA would grant an extension for submission of 
the BHHRA. This email is to confirm that EPA accepts your request to submit the document by March

1st.

Thanks,
Jen
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From: Robert Law
To: CarpenterKE@cdmsmith.com; Jennifer LaPoma; olsen.marian@epa.gov
Cc: Ruffle, Betsy; Vosnakis, Kelly; Willard Potter
Subject: 17-mi LPRSA RI - Revised BHHRA - 2/14 Telecon Summary & Appendix O
Date: Thursday, February 23, 2017 3:59:42 PM
Attachments: 20170214 EPA-CPG BHHRA Telecon Summary to R2.docx

20170217 BHHRA Revised Draft Final Appendix O to R2.pdf

Jennifer:

Attached are the 2/14 EPA-CPG Telecon summary and a draft of Appendix O.

Please contact us with any questions or comments.

Thank you.

R/
Rob

Robert Law, Ph.D.
de maximis, inc.
rlaw@demaximis.com
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Summary of EPA-CPG February 14, 2017 Conference Call on LPRSA BHHRA 

and Action Items



This document summarizes the EPA-CPG February 14, 2017 conference call to discuss follow up items from the CPG’s January 25, 2017 teleconference summary.

EPA approved the following:

· CPG’s proposed footnotes to the RAGS Part D Table 7s (Appendix H of the BHHRA) and Table 9s (Appendix I of the BHHRA) for the chlordane and potentially carcinogenic polycyclic aromatic hydrocarbons (cPAH) updates, sent via email from Rob Law, dmi to Jennifer LaPoma, EPA, on 2/12/17.  Per EPA request, the footnotes will include a reference to a summary of toxicity value changes (discussed below).

· CPG’s proposed replacement text for Specific Comments 21 and 42 in Region 2’s 1/5/17 comments, sent in CPG’s teleconference summary from Rob Law, dmi, to Jennifer LaPoma on 1/25/17.

Several additional topics were discussed:

· Region 2 requested that the BHHRA include a summary of the toxicity value changes and the impacts on the BHHRA for chlordane isomers and cPAHs, and that summary should be referenced in the footnotes proposed for Appendices H and I.  CPG agreed to prepare a summary and provide to USEPA (see attached tables which CPG proposes to include as Appendix O).

· Region 2 noted that Appendix L of the BHHRA (the background evaluation) would also need to be updated based on the removal of benzo(a)pyrene as a potential COC and updated risk calculations based on the revised toxicity data for chlordanes and cPAHs.  CPG indicated that update was in progress.  Region 2 agreed that it may be useful to retain the discussion of benzo(a)pyrene in the statistical comparisons, with a note it is included for informational purposes.

· CPG noted that Appendix D (the air evaluation) was updated to include the revised toxicity data for cPAHs.

· Region 2 indicated that EPA Headquarters is reviewing a recent internal communication on lead at sites, and will get back to CPG on whether it will have any impact on the LPRSA BHHRA.

Two of the action items from the 1/25/17 teleconference summary were also discussed:

· Confirm whether the Hackensack River was included in Burger’s 1999 survey (specific comment 25)

· In an email dated 2/15/17 from Jennifer LaPoma, EPA, to Rob Law, dmi, EPA indicated that the Hackensack was included in NJDEP’s 1995 and 2005 angler survey work.  However, the information requested was whether the Burger study included the Hackensack.  

· [bookmark: _GoBack]In an email dated 2/16/17 from Jennifer LaPoma, EPA, to Rob Law, dmi, EPA summarized their position that the Hackensack River should be included in the list of water bodies in Newark Bay Complex that were included in Burger’s 1999 survey (Burger 2002).

· Provide CPG with the re-analysis of the Connelly et al. (1992) data performed by Region 2 for the Hudson River.

· EPA is continuing to determine if the re-analysis of the Connelly data performed for the Hudson River BHHRA is available.  CPG should finalize the BHHRA without this information.

· In an email dated 2/15/17 from Jennifer LaPoma, EPA to Rob Law, dmi, EPA stated that CPG did not need to add “within the range of plausible outcomes” from the second sentence of the second paragraph of Section 7.4.2. 
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APPENDIX O, TABLE O-1
UPDATES TO ORAL CANCER SLOPE FACTORS SINCE DECEMBER 2015 REVISED DRAFT BASELINE HUMAN HEALTH RISK ASSESSMENT


BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA


Reason Impact
Chemical for on 


Update BHHRA


Pesticides


cis-Nonachlor 1.02 (a,b) 0.35 (a,e)
Decrease in cancer risk.  


No longer identified as a potential COC.


Oxychlordane 1.96 (a,b) 0.35 (a,e)
Decrease in cancer risk.  


No longer identified as a potential COC.


trans-Nonachlor 6.97 (a,b) 0.35 (a,e)
Decrease in cancer risk.   


No longer identified as a potential COC for 
cancer.


Polycyclic Aromatic Hydrocarbons


Benzo(a)pyrene 7.3 IRIS (11/15) 1 IRIS (1/17)
Decrease in cancer risk.


No longer identified as potential COC.
Benzo(a)anthracene 0.73 (c) 0.1 (c)
Benzo(b)fluoranthene 0.73 (c) 0.1 (c)
Benzo(k)fluoranthene 0.073 (c) 0.01 (c)
C2-Benzanthracene/chrysenes 0.0073 (c,d) 0.001 (c,d)
Chrysene 0.0073 (c) 0.001 (c)
Dibenz(a,h)anthracene 7.3 (c) 1 (c)
Indeno(1,2,3-cd)pyrene 0.73 (c) 0.1 (c)
Notes


IRIS Update
January 2017 Decrease in cancer risk.  No change to BHHRA 


conclusions (not identified as potential COCs).


STSC - Superfund Technical Support Center.
(a) Letter from to Marian Olsen, USEPA Region 2, dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  Chlordane used as a surrogate for cis- and 
trans-nonachlor and oxychlordane.


(b) At the time the 2015 BHHRA was prepared, it was unclear if RPFs provided by STSC in a letter to Marian Olsen dated August 5, 2015 were to be applied to the 
chlordane CSF.  In the absence of further information, the following RPFs were applied:  2.9 (cis-nonachlor), 19.9 (trans-nonachlor), and 5.6 (oxychlordane).


(c) Calculated from benzo(a)pyrene CSF and RPFs as per USEPA Guidance for Quantitative Risk Assessment of PAHs (USEPA 1993).


(d) Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  C2-, C3-, and C4-
naphthalenes, C2-benzanthracene/chrysene.


(e) Per letter from STSC to Marian Olsen, USEPA Region 2 dated November 24, 2015, the RPFs do not apply to the chlordane CSF.  Therefore, the RPFs were 
removed and the CSF for chlordane is used without adjustment.


CSF - Cancer Slope Factor.
COC - Chemical of Concern.
IRIS - Integrated Risk Information System, an online computer database of toxicological information.
mg/kg-day - milligrams per kilogram per day.
RPF - Relative Potency Factor.


Letter from STSC 
indicating not to apply 


RPFs (e) received after 
2015 BHHRA was 


complete.  Sent to CPG 
on 12/4/15.


Summary of Updates to Oral Cancer Slope Factors


(mg/kg-day)-1


December 2015
CSF


March 2017
CSF


(mg/kg-day)-1
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APPENDIX O, TABLE O-2
UPDATES TO ORAL REFERENCE DOSES SINCE DECEMBER 2015 REVISED DRAFT BASELINE HUMAN HEALTH RISK ASSESSMENT


BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA


Reason Impact
Chemical for on 


Update BHHRA


Pesticides


cis-Nonachlor 1.72E-04 (a,b) 1.04E-04 (a,c)
Increase in HQ, but no change to BHHRA 


conclusions (not a potential COC for 
noncancer).


Oxychlordane 8.93E-05 (a,b) 8.93E-05 (a,c) No change in RfD or HQ


trans-Nonachlor 2.51E-05 (a,b) 1.55E-05 (a,c)
Increase in HQ, but no change to BHHRA 


conclusions (not a potential COC for 
noncancer).


Polycyclic Aromatic Hydrocarbons


Benzo(a)pyrene NA 3.00E-04 IRIS (1/17)
IRIS Update


January 2017


HQ now calculated. Minimal contribution to total 
hazard index, maximum HQ of 0.02.  No 


change to BHHRA conclusions.
Notes
HQ - Hazard Quotient.


NA - Not Available.


(c) Per letter from STSC to Marian Olsen, USEPA Region 2 dated November 12, 2015, the RPFs were applied to the chlordane RPF as follows: 4.8 (cis-
nonachlor), 5.6 (oxychlordane) and 32.2 (trans-nonachlor).


mg/kg-day - milligrams per kilogram per day.


RPF - Relative Potency Factor.
STSC - Superfund Technical Support Center.
(a) Letter from to Marian Olsen, USEPA Region 2, dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  Chlordane used as a surrogate for cis- and 
trans-nonachlor and oxychlordane.
(b) At the time the 2015 BHHRA was prepared, it was unclear how RPFs provided by STSC in a letter to Marian Olsen dated August 5, 2015 were to be applied to 
the chlordane RfD.  In the absence of further information, the following RPFs were applied:  2.9 (cis-nonachlor), 5.6 (oxychlordane) and 19.9 (trans-nonachlor).


Letter from STSC 
indicating how to apply 
RPFs (c) received after 


2015 BHHRA was 
complete.  Sent to CPG 


on 12/4/15.


RfD - Reference Dose.
COC - Chemical of Concern.
IRIS - Integrated Risk Information System, an online computer database of toxicological information.


Summary of Updates to Oral Reference Doses


December 2015 March 2017
RfD RfD


(mg/kg-day) (mg/kg-day)
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February 17, 2017 

Summary of EPA-CPG February 14, 2017 Conference Call on LPRSA BHHRA  
and Action Items 

 

This document summarizes the EPA-CPG February 14, 2017 conference call to discuss follow up items 
from the CPG’s January 25, 2017 teleconference summary. 

EPA approved the following: 

• CPG’s proposed footnotes to the RAGS Part D Table 7s (Appendix H of the BHHRA) and Table 9s 
(Appendix I of the BHHRA) for the chlordane and potentially carcinogenic polycyclic aromatic 
hydrocarbons (cPAH) updates, sent via email from Rob Law, dmi to Jennifer LaPoma, EPA, on 
2/12/17.  Per EPA request, the footnotes will include a reference to a summary of toxicity value 
changes (discussed below). 

• CPG’s proposed replacement text for Specific Comments 21 and 42 in Region 2’s 1/5/17 
comments, sent in CPG’s teleconference summary from Rob Law, dmi, to Jennifer LaPoma on 
1/25/17. 

Several additional topics were discussed: 

• Region 2 requested that the BHHRA include a summary of the toxicity value changes and the 
impacts on the BHHRA for chlordane isomers and cPAHs, and that summary should be referenced 
in the footnotes proposed for Appendices H and I.  CPG agreed to prepare a summary and provide 
to USEPA (see attached tables which CPG proposes to include as Appendix O). 

• Region 2 noted that Appendix L of the BHHRA (the background evaluation) would also need to be 
updated based on the removal of benzo(a)pyrene as a potential COC and updated risk calculations 
based on the revised toxicity data for chlordanes and cPAHs.  CPG indicated that update was in 
progress.  Region 2 agreed that it may be useful to retain the discussion of benzo(a)pyrene in the 
statistical comparisons, with a note it is included for informational purposes. 

• CPG noted that Appendix D (the air evaluation) was updated to include the revised toxicity data for 
cPAHs. 

• Region 2 indicated that EPA Headquarters is reviewing a recent internal communication on lead at 
sites, and will get back to CPG on whether it will have any impact on the LPRSA BHHRA. 

Two of the action items from the 1/25/17 teleconference summary were also discussed: 

• Confirm whether the Hackensack River was included in Burger’s 1999 survey (specific comment 
25) 

o In an email dated 2/15/17 from Jennifer LaPoma, EPA, to Rob Law, dmi, EPA indicated that 
the Hackensack was included in NJDEP’s 1995 and 2005 angler survey work.  However, 
the information requested was whether the Burger study included the Hackensack.   

o In an email dated 2/16/17 from Jennifer LaPoma, EPA, to Rob Law, dmi, EPA summarized 
their position that the Hackensack River should be included in the list of water bodies in 
Newark Bay Complex that were included in Burger’s 1999 survey (Burger 2002). 

• Provide CPG with the re-analysis of the Connelly et al. (1992) data performed by Region 2 for the 
Hudson River. 



February 17, 2017 

o EPA is continuing to determine if the re-analysis of the Connelly data performed for the 
Hudson River BHHRA is available.  CPG should finalize the BHHRA without this 
information. 

o In an email dated 2/15/17 from Jennifer LaPoma, EPA to Rob Law, dmi, EPA stated that 
CPG did not need to add “within the range of plausible outcomes” from the second 
sentence of the second paragraph of Section 7.4.2.  



                     Response to EPA’s January 5, 2017 Responses on Revised Draft BHHRA (December 2015)                                                                           

                 Page 1 of 28 

 

# EPA’s General Comment (8/25/16) CPG Response (9/26/16) EPA Response  (1/5/17) CPG Response (3/1/17) 

1 The document will require revisions to address EPA comments that 
were not appropriately addressed from previous comments on the 
June 2014 draft BHHRA. EPA’s comments must be incorporated 
appropriately; if they are not, the document will not be approvable 
and EPA will proceed as per Paragraph 44 of the Agreement. If the 
next draft of the BHHRA is deficient, EPA may elect to modify the 
document itself pursuant to Paragraph 44 of the Agreement, and, as 
per Paragraph 47 of the Agreement, the CPG would be required to 
accept the findings of the modified report (subject to dispute 
resolution). 

The CPG disagrees with the Region’s contention that December 
2015 version of the BHHRA did not appropriately address the 
Region’s previous comments. As the CPG has previously 
documented, the Region’s comments have had no significant or 
substantive effect on the risk calculations presented in the June 
2014 or December 2015 versions of the 17-mile BHHRA both of 
which present risk estimates that are comparable to the Region’s 
8- mile FFS HHRA. The Region’s comments are largely based on 
its unique interpretation of USEPA policy and guidance and its 
unwillingness to consider a realistic presentation of uncertainties 
associated with risk assessment. Nonetheless, the CPG will 
endeavor to address the Region’s latest comments that will not 
result in any demonstrable change in risk characterization for the 
17-mile LPRSA. 

The CPG considers this a partial and preliminary response to the 
Region’s comments provided in good faith for further discussions. As 
such, the CPG reserves its right under the May 2007 AOC in 
revising and completing this and other deliverables related to the17-
mile RI/FS. 

The December 2015 version did fall short of addressing all previous 
comments adequately. While numeric risk estimates are not in 
question at this point, the discussion presented in the text, if left 
unrevised, may obscure key risk assessment conclusions. 

The response indicating that CPG will endeavor to address the 
comments is accepted pending review of the revised text. 

The CPG continues to disagree that the December 2015 
BHHRA obscured key risk assessment conclusions, 
namely that risks to human health in excess of the NCP 
cancer risk range and goal of a protection of a hazard index 
of one are related primarily to fish and crab tissue 
containing PCDDs/PCDFs and PCBs.  

However, the CPG has complied with the Region 2’s 
directives stated in these comments and further clarified in 
conference calls and email communications between the 
Region and CPG in January and February 2017.  The CPG 
believes it has revised the BHHRA in accordance with 
Region 2’s direction, and as such, requests that the Region 
approve the BHHRA. 



                     Response to EPA’s January 5, 2017 Responses on Revised Draft BHHRA (December 2015)                                                                           

                 Page 2 of 28 

# EPA’s General Comment (8/25/16) CPG Response (9/26/16) EPA Response  (1/5/17) CPG Response (3/1/17) 

2 Consistent with the Dispute Resolution (EPA letter 2/6/12, see 
page 3693 of the BHHRA Appendices pdf), all instances where it 
states “At the direction of USEPA Region 2” or “USEPA Region 2 
directed the CPG to use” shall also include the phrase “and 
consistent with guidance and policies.” 

Specific examples are provided below. 

• Page ES-5. “USEPA Region 2 has directed the CPG 
to use [footnote], and…” 

• Page ES-6. “At the direction of USEPA Region 2, the…” 

• Page 4-9. “… those that USEPA Region 2 directed the 
CPG to use …” 

• Page 4-10. “…those directed by USEPA for use…” 

• Page 7-7. “USEPA Region 2’s directed exposure 
parameter…” 

• Page 7-10. “…fish consumption rates were directed by 
USEPA Region 2 (USEPA 2012b), and were…” 

• Pages 8-2 to 8-3. “…those that Region 2 directed the 
CPG to use…” 

The February 6, 2012 Dispute Resolution on the RARC Plan does 
not state that the phrase “and consistent with guidance and 
policies” was to be added in every instance where the BHHRA 
states “At the direction of USEPA Region 2” or “USEPA Region 2 
directed the CPG to use”. The Dispute Resolution directed the 
addition of the following sentence after the statement that the 
exposure parameters are those that EPA directed the CPG to use 
in the BHHRA for the LPRSA: “All of EPA’s directions are 
consistent with EPA guidance, practices, and policies for 
conducting risk assessments.” As per EPA’s direction, this 
statement was added to the RARC Plan (Section 3.4.4) dated April 
12, 2012. 

CPG is also not aware of specific EPA guidance or policy stipulating 
the following: 

• Page ES-6: EPA’s directive that anglers always consume 
both the crab muscle and hepatopancreas, and for both 
the RME and CTE scenarios 

• Page 4-15: EPA’s directive that a fraction ingested of 
100% (all fish/crab comes from the Site) be used for 
fish and crab consumption, and for both the RME and 
CTE scenarios 

• Page 4-16: EPA’s directive that cooking loss for fish and 
crab consumption be zero for the RME scenario 

• Page 7-32: EPA’s directive that the Tier 3 CSF of 
150,000 per mg/kg-day be used for TCDD 

While it may be the case that EPA’s directions may be found within 
the range of possibilities allowed by guidance or can be found in 
other risk assessments, that does not equate with the directed 
values being appropriate for use in a site-specific LPRSA risk 
assessment. As CPG has previously stated, EPA has imposed 
numerous unrealistic assumptions that do not reflect site-specific 
conditions or comport with the intent of Reasonable Maximum 
Exposure (RME).  However, CPG has performed the BHHRA in 
accordance with the EPA’s directives. 

Nevertheless, to address EPA’s comment, instances where the 
text states “at the direction of USEPA Region 2” or “USEPA 
Region 2 directed the CPG to use” will be removed from the 
document. 

EPA disagrees with the CPG’s assertion regarding whether the 
assumptions in the risk assessment comport with the intent of 
Reasonable Maximum Exposure (RME). The selection of 
parameters is consistent with OSWER Directive 9200.1-120 and 
Risk Assessment Guidance for Superfund (RAGS) Part A page 3-
1. 

The response on removing instances where the text states “at the 
direction of USEPA Region 2” or “USEPA Region 2 directed the 
CPG to use” is accepted pending review of the revised text. 

  
 The use of the statements stating “at the direction of” or 
“directed the CPG” have been eliminated except for the first 
reference to exposure parameter assumptions and 
accompanying explanatory footnote at the beginning of 
Section 4.3 (Receptor and Chemical-Specific Exposure 
Parameters) (see response to comment #9), and the 
reference to the TCDD cancer slope factor in Section 7.3.2.1, 
which is agreed-upon text.   

3 The text still uses the term “NCP threshold” which suggests a bright 
line for decisions at Superfund sites. The Role of the Baseline Risk 
Assessment in Superfund Remedy Selection Decisions, April 22, 
1991 clearly states that the risk range is not a bright line. As 
indicated in previous comments, the presentation of risk should be 
presented as below the risk range, above the risk range or within 
the risk range, or above or below or equal to the goal of protection 
of a non-cancer HQ/HI of 1. 

The term will be changed as described. The response is accepted pending review of the revised text. 
 
 Completed. 

https://www.epa.gov/risk/role-baseline-risk-assessment-superfund-remedy-selection-decisions
https://www.epa.gov/risk/role-baseline-risk-assessment-superfund-remedy-selection-decisions
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# EPA’s General Comment (8/25/16) CPG Response (9/26/16) EPA Response  (1/5/17) CPG Response (3/1/17) 

4/5 The Superfund Technical Support Center (STSC) letters of 
November 12 and 24, 2015 regarding surrogates for cis-nonachlor, 
oxychlordane, and trans-nonachlor were provided in EPA’s 
December 4, 2015 letter, but were not incorporated in the revised 
draft because of time limitations in submitting the report. Specific 
comments provided below address adding the information to 
Section 5, Section 7, and Tables 5-1 and 5-2. Changes to these 
toxicity values will also impact risk calculation tables; noncancer 
hazards will increase slightly for the nonachlors and cancer risks 
will decrease for all three COPCs. Cis-nonachlor and oxychlordane 
will no longer be considered potential COCs for the LPRSA with 
the updated instructions for the relative potency factors. 

In its June 5, 2015 comments on the June 2014 draft BHHRA, 
Region 2 included surrogate recommendations for chlordane 
isomers. In a teleconference on June 15, 2015, the CPG requested 
additional information regarding the appropriate surrogate for cis and 
trans- nonachlor, and Region 2 indicated that they would ask for 
clarification from STSC. 

In its October 16, 2015 response to CPG, Region 2 included 
STSC’s response. The STSC provided multiple relative potency 
factors for cis and trans-nonachlor and oxychlordane based on 
noncancer studies. STSC did not provide specific guidance on 
which values to apply, nor whether the values applied to cancer 
effects. CPG requested clarification on this issue during the 
October 22, 2015 teleconference between Region 2 and CPG 
representatives, and written request in the CPG’s letter to Region 
2 dated November 11, 2015. 

On December 4, 2015, Region 2 provided STSC’s response, 
nearly six months after CPG’s request for clarification. However, in 
order to meet the December 18, 2015 deadline for the Revised 
BHHRA, AECOM had already completed the calculations using 
professional judgment regarding the application of the relative 
potency factors. The differences between the STSC approach and 
the approach taken for the Revised Draft BHHRA are summarized 
in an email from Robert Law (dmi) to Stephanie Vaughn and 
Jennifer LaPoma (EPA) on December 10, 2015. As the email and 
its attached summary indicate, the differences between the 
approaches are minimal and would not result in changes to the 
conclusions of the BHHRA. Jennifer LaPoma responded on 
December 14, 2015 that the CPG should submit the Revised 
BHHRA in its current form. 

As the differences in risk and hazard estimates are negligible and 
have no impact on the conclusions of the BHHRA, the CPG 
proposes to include a statement to that effect in the text rather 
than populate the minimal change in risks/hazards through the 
RAGS D Tables and text tables. 

The response is partially acceptable. 

While the differences in risk and hazard estimates are very small, 
they do lead to cancer risk estimates dropping below 10-6 and 
therefore off the COC summary tables. 

It is acceptable to include a statement in the text and not update all 
the RAGS D Tables as noted in the response. However the final 
COC summary tables in the text must be consistent with the correct 
toxicity values. 

Please include a footer to all relevant RAGS D Tables that 
states the following: 

Following completion of the RAGS Part D Tables, the Superfund 
Technical Support Center provided updated toxicity values (add in 
the dates) for (add in chemicals).  As a result of these updates, 
there are slight changes in the calculated cancer risks for (add in 
chemicals) and non-cancer hazards (add in chemicals). The COC 
summary tables and text have been updated to remove the 
following chemicals which no longer exceed either the goal of 
protection of 10-6 or an HI = 1 based on the updated toxicity 
information. 

CPG and Region 2 further discussed the implementation of 
this update during a conference call on 1/19/2017.  During 
that call, CPG agreed to: 

• Update Appendix J (COPC Percent Contribution 
Tables) for the Angler to reflect the revised risk and 
hazard estimates calculated using the chlordane 
isomer toxicity update 

• Update Appendix K (RAGS Part D Table 10s) for 
the Angler to reflect the updated COC list and the 
revised risk and hazard estimates based on the 
chlordane isomer toxicity update 

• Provide proposed language for the footnotes to be 
added to the RAGS Part D Table 7s and Table 9s 
in Appendices H and I. 

CPG provided suggested language for the footnotes on 
2/12/17, and Region 2 verbally approved them on 2/14/17.  
In addition, a new Appendix O was added to the BHHRA to 
summarize the toxicity value changes and their impacts on 
the BHHRA.  The new appendix is also referenced in a 
footnote in Section 6.3 of the BHHRA. 

6 For estimation of background risks associated with direct contact 
with sediment, the BHHRA only discussed cancer risks for 
comparison to site risks. For this exposure pathway, noncancer 
hazards were more of an issue for the site than cancer risks (i.e., 
cancer risks were less than 1 x 10-4 but HI was greater than 1), 
and background noncancer hazards should also be discussed in 
the text. (The noncancer hazards for background sediment were 
presented in a table in Appendix L, but not included in the 
evaluation in Section 6.5.2.) 

The requested change will be made. The response is accepted pending review of the revised text. Completed. 
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7 The Uncertainty Evaluation section is very long (48 pages) and 
inclusive of potentially valid but secondary information. A meaningful 
uncertainty section is expected to be a balanced appraisal of major 
uncertainties that will significantly affect the site-specific numerical 
risks as they relate to the selection of remedies. There are 
uncertainty issues that do not need to be included and other 
uncertainties that should be reduced in size to a paragraph. Per EPA 
General Comment 12 on the Draft BHHRA (comments dated 
October 16, 2015), “the text requires revisions to concentrate on the 
main risk drivers with less emphasis on exposure parameters that 
are not significant drivers.” The discussion of uncertainty needs to 
concentrate on risks above the NCP risk range and an HI = 1. 
Similarly, the Executive Summary should concentrate on the main 
risk drivers consistent with this recommendation. 

The Uncertainty Evaluation continues to discuss uncertainties in 
some assumptions without linking them to an impact on the site 
risk estimates. Examples: 

• Critique of default dermal absorption fractions for three sets of 
chemicals (pp. 7-26 to 7-29) when dermal contact with 
sediment was a very minor contributor to cumulative 
risks/hazards for the LPRSA. Indeed, for one of the chemical 
groups (i.e., PCBs), estimated cancer risks never exceeded 
10-6 and noncancer hazards were well below an HI of 1. 

• Critique of default approach for estimating TCE cancer risks 
to non-adult receptors (p. 7-39) when TCE cancer risks 
never exceeded 10-6. 

Detailed discussions of exposure parameters or chemicals that 
are not significant drivers distract the reader from issues that are 
key to interpreting the primary site risks and should be limited to 
a summary statement or removed from the report. 

The CPG maintains that the Uncertainty Evaluation in the Revised 
Draft BHHRA provides a comprehensive and meaningful 
discussion of uncertainties relevant to the LPRSA risk calculations. 
To address Region 2’s concern about length and inclusion of 
potentially secondary information, the discussions of some issues 
have been condensed or removed from the Uncertainty Evaluation 
section. See responses to Specific Comments 70, 78, 84, 85, 86, 
87, 88, 89, 90, and 97. 

The response is accepted pending review of the revised text. Completed. 

8 Summary sections of the report should include the magnitude of 
risk/hazard estimates (missing from ES.3 Conclusions and 8.2 
Conclusions). Summary sections also should identify key target 
organs/effects potentially associated with the noncancer hazards 
(missing from ES.1 Summary of Key Findings, ES.3 Conclusions, 
and 8.2 Conclusions). 

Sections ES.1 Summary of Key Findings, ES.2.4 Risk 
Characterization Results, and 8.1.4 Risk Characterization 
Results, all present the magnitude of the risk/hazard estimates. 

Tables ES.1 – ES.4 and the text tables in 8.1.4 also present the 
risks/hazard estimates by receptor, with the target organs/effects 
identified in the text tables in 8.1.4. Per Attachment A of EPA’s 
comments, the maximum risk/hazard and target organs/effects 
will be added to the Conclusions in ES.3 and 8.2. 

The response is accepted pending review of the revised text. 

Per CPG response to Comment 11, EPA notes that identification 
of key target organs/effects will also be added to Section ES.1. 

Completed. 
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9 Multiple descriptions of correspondence and calls leading up to 
final assumptions applied in the risk assessment do not add value 
to the HHRA report and should be removed. Technical basis for 
values used should be provided in the main text and uncertainties 
in those values are discussed in the uncertainty section (Section 7). 
All correspondence between EPA and the CPG regarding the risk 
assessment between September 2010 and December 2015 are 
provided in Appendix M of the BHHRA. It is acceptable to provide 
the list of correspondence about exposure assumptions once (i.e., 
footnote 27 on page 4-10), but subsequent descriptions of 
communications should be removed: 

• Page 4-13, footnote 28 
• Page 4-16, footnote 30 
• Page 4-18, footnote 31 
• Page 4-21, footnote 32 
• Page 7-7, second complete paragraph 

The requested change will be made. The response is accepted pending review of the revised text. Completed. 

10 With regard to the Creel Angler Survey (CAS), the document 
details the attributes of the study, but fails to discuss potential 
issues with the representativeness of the CAS study. The 
document does, however, go into a substantial amount of detail 
questioning the default parameters and other surveys used as the 
basis of EPA’s recommended exposure parameters (see section 
7.2.1.2 for example). Discussion of the CAS study in the document 
should also include identification of potential issues of the CAS 
study. 

On page 7-12, last paragraph, the discussion about the fish 
consumption rates in the range of 1 meal/month to 2 meals/month 
are supported by the CPG’s CAS. As per EPA’s previous 
comments on the BHHRA including EPA’s October 30, 2015 email 
from Stephanie Vaughn to Rob Law, this quantification is 
inconsistent with the direction provided by EPA and all references 
to the CAS should clearly state that the data represents current 
conditions, in the presence of a consumption advisory. 

The discussion of the CAS study will note potential issues. 

 

The CPG has followed EPA Regions 2’s prior direction on this 
issue; the two sentences immediately following the 1 to 2 
meals/month discussion states that the survey was conducted 
without EPA oversight/review and the data represents current 
conditions, in the presence of a consumption advisory. 

The first part of the response is accepted pending review of the 
revised text. 

The second part of the response is unacceptable. With regard to 
quantifying fish consumption rates on page 7-12 from the CAS, the 
October 20, 2015 email states “references to the survey can be 
made anecdotally, not quantitatively.” The point regarding potential 
risks associated with one meal per month can be made without 
trying to tie it back to the CAS, or to anglers in Washington state 
(another part of the paragraph), as follows: 

Shorten the final paragraph on page 7-12 to the following 
sentence: “Assuming a fish consumption rate of one half- pound 
fish meal per month (7.5 g/day), keeping all other exposure 
parameters at their RME values, the risk/hazard for the LPRSA 
adult angler consuming the mixed fish diet decreases by about 
four- fold to a cancer risk of 7 x 10-4 and an HI of 27. 

CPG and Region 2 further discussed this comment during a 
conference call on 1/19/17, and it was agreed that the final 
paragraph on Page 7-12 would be retained except for the 
parenthetical reference to grams per day fish ingestion, as 
follows: 

“Fish consumption rates in the range of one meal per month 
to two meals per month are supported by the CPG’s CAS 
(AECOM 2014a,d).  As previously noted, the CPG’s survey 
was completed without USEPA Region 2 oversight or 
review, and the findings have not been confirmed by Region 
2.  The results represent current conditions in the presence 
of a consumption advisory.  Assuming a fish consumption 
rate of one half-pound fish meal per month and keeping all 
other exposure parameters at their RME values, the 
risk/hazard for the LPRSA adult angler consuming the RME 
mixed fish diet decreases by about four-fold to a cancer risk 
of 7 x 10-4 and an HI of 27.” 
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# Page No. EPA Specific Comment (8/25/16) CPG Response (9/26/16) EPA Response (1/5/17) CPG Response  (3/1/17) 

11 Pages ES-1 and ES-2, 
Section ES.1 Summary of 
Key Findings 

The text regarding the primary purpose of the risk 
assessment needs to be expanded to “inform the public 
regarding risks” in addition to the risk manager. 
The use of the term “threshold” is inconsistent with OSWER 
Directive 9355.0-30. Consistent with the Directive, a more 
appropriate term is “exceed the risk range”. 
The discussion regarding the “dominant risk contributor” for 
the fish consumption pathway highlights TCDD toxicity 
equivalency and PCBs as the main risk drivers. The only 
other chemical with an HI > 1 is mercury. The discussion 
needs to clarify that the other contaminants e.g., pesticides, 
arsenic, BAP, are below the upper end of the risk range and 
below an HI = 1. 

The requested changes will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
12 

Page ES-2, Section ES.1 
Summary of Key Findings 

Bullets identifying noncancer health hazard estimates with a 
Hazard Index (HI) greater than 1 should also identify 
potential health effects (i.e., target organ effects) associated 
with that hazard estimate. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
13 

Page ES-3, Section ES.1 
Summary of Key Findings, 
Last bullet 

The discussion of background should clarify that excluding 
TCDD-TEQ still results in a cancer risk greater than the risk 
range and a non-cancer HI > 1. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

14 Page ES-4, Section ES.2.1 
Data Evaluation and Hazard 
Identification 

Paragraph 1. Recommend removing statement “as agreed 
with USEPA Region 2” and “CPG’s RI/FS” programs 
requires consideration since this language suggests that this 
is not an EPA document. 
Paragraph 2. Change sentence “Because of the 
conservative screening process that was used …” to “The 
screening process used to identify COPCs is designed to 
assure that chemicals not identified as COPCs are minor 
contributors to the overall risks and hazards from the site.”’ 
Paragraph 3. Remove the first sentence beginning “Many of 
the chemicals identified as COPCs…” as it is broad and 
conclusory. 

The requested changes will be made. The response is accepted pending review of the 
revised text. 

Completed. 

15 Page ES-5, Section ES.2.2 
Exposure Assessment 

Remove term “conservative.” The more appropriate term is 
“health protective” and should be used throughout the 
document. 

The term “conservative” is used extensively in EPA’s Risk 
Assessment Guidance for Superfund (RAGS), Exposure 
Factors Handbook, and other risk assessment guidance to 
describe assumptions and approaches intended to be above 
average or upper-bound. The use of “conservative” as 
applied to the description of RME in ES.2.2 (fourth 
paragraph) is consistent with language from RAGS (Section 
6.1.2), which states: “The intent of the RME is to estimate a 
conservative exposure case (i.e., well above the average 
case) that is still within the range of possible exposures.” 
Replacement of “conservative” with “health-protective” 
throughout the document is not appropriate and CPG does 
not agree to this wholesale change.  However, the use of 
the word conservative will be reviewed and, if appropriate, 
removed or replaced with health-protective on a case-by 
case basis. 

The response is accepted pending review of the 
revised text. 

Completed.  The use of the term 
“conservative” has been substantially 
decreased in the revised document. 
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# Page No. EPA Specific Comment (8/25/16) CPG Response (9/26/16) EPA Response (1/5/17) CPG Response  (3/1/17) 

16 Page ES-6, Section ES.2.2, 
Exposure Assessment 

First full paragraph: Insert the following at the end of the first 
sentence “because even if the consumer does not eat the 
hepatopancreas, exposure to the chemical may still occur if 
the crab is cooked before the hepatopancreas is removed.” 

The requested change will be made. 
As CPG has previously noted, Zabik et al. (1992) found the 
percent loss of PCBs from crab muscle tissue boiled with 
and without the hepatopancreas to be similar (approximately 
25% to 35%), indicating that chemicals present in the 
hepatopancreas do not end up in muscle tissue when the 
crab is cooked whole. This study indicates that for crab 
consumers who eat the muscle tissue but not the 
hepatopancreas, the route of exposure to chemicals in the 
hepatopancreas would be via consumption of the crab 
cooking juices. 

The response is accepted pending review of the 
revised text, as long as the second paragraph from 
the response is not added to the HHRA. 

Completed. 

17 Page ES-7, Table ES-1 Add USEPA 2014 to footnote d. The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

18 Page ES-11 Fish Consumption. 
The discussion of the cancer risks should clarify whether the 
other risk contributors e.g., about 4% were above the risk 
range or not. 
Fish Consumption and Crab Consumption 
Here, and throughout the document, remove the term “target 
endpoint” and use the term “target organ effect” consistent 
with terminology used in RAGS Part A (EPA 1989). 
Direct Contact with Sediment and Surface Water 
Remove the term “thresholds” and replace with “range or 
noncancer HI = 1”. 

The requested changes will be made. The response is accepted pending review of the 
revised text. 

Completed. 

19 Page ES-12, Section ES.2.5 
Identification of Potential 
Chemicals of Concern 

Remove the term “thresholds” and replace with “range or 
noncancer HI = 1”. 
Replace the text before the table with: “The following table 
summarizes potential COCs with individual pathway cancer 
risks greater than 10-4, and/or an individual pathway 
noncancer hazard quotient (HQ) greater than 1.” Remove 
chemicals with a cancer risk <10-4 and noncancer HI<1 
from the summary table and revise the footnotes accordingly 
(i.e., delete footnotes c and d). Please revise this section to 
indicate that details regarding other chemicals within the risk 
range and below a HI=1 are provided in Section 6.4. 
Replace the text after the table with: “These potential COCs 
are also present in upstream and regional background 
media. The levels of these COCs in background fish and/or 
crab tissue were found to pose consumption risks/hazards 
above the NCP risk range or noncancer HI=1. For methyl 
mercury, the background concentrations in fish tissue and 
the corresponding hazards are comparable to or greater 
than in fish collected in the LPRSA.” 

The requested changes will be made. The response is accepted pending review of the 
revised text. 

Completed. 
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20 Pages ES-12 to ES-15, 
Section ES.3 Conclusions 

Replace Section ES.3 with the revised text provided in 
Attachment A. Note that comments to this section of the 
Executive Summary also apply to Section 8.2 Conclusions 
(pages 8-8 through 8-10), which has text that almost exactly 
matches, and should also be replaced. 
Issues with the Conclusions section: 
The conclusions of the Executive Summary should 
specifically identify the calculated risk and HI values and not 
just note that values are above NCP risk/hazard thresholds 
(e.g., first bullet) or some degree lower than an alternate 
approach (e.g., fifth bullet).  In addition, the text 
concentrates on the percentage contributions of the 
chemicals, but should also clarify which chemicals are 
above the risk range or HQ = 1. EPA notes that the last 
bullet on pages ES-14 and 8-10, does identify risk and 
hazard values for background levels. Text in the conclusions 
summarizing the site risks should be equally transparent. 
 
The section should briefly identify potential health effects 
(i.e., target organ effects) associated with the noncancer 
hazards exceeding an HI = 1. 
 
Since the PCB toxicity approach has a minimal impact on 
cumulative risks/hazards, the summary of this topic in the 
conclusions should be removed. 
 
The final paragraph of the section includes a phrase that 
does not make sense as written (i.e., “pose risks that 
contribute significantly to LPRSA risks”). Risks estimated for 
receptors in one area do not contribute to risks to receptors 
in another area. The sentence in Attachment A has been 
revised to “Upstream and regional levels of several potential 
COCs, including PCBs, pesticides, PAHs, and mercury, are 
elevated and may contribute to levels observed in the 
LPRSA and to risks estimated for LPRSA receptors.” 

EPA’s replacement text for ES.3 and the Conclusions 
section is acceptable with minor proposed revisions, as 
shown in EPA’s Attachment A in redline strikeout. 

The response is accepted, including the CPG’s 
proposed revisions shown in Attachment A. 

Completed. 
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21 Page 1-1, Section 1.0 
Introduction, Second 
Paragraph 

The second sentence of this paragraph, starting with “Using 
the data…,” should be removed. Change last sentence to: 
USEPA (2014a) provides standard default exposure 
assumptions (e.g., parameters for age-specific body weight, 
skin surface area, dermal absorption, etc.) that can be used 
at sites based on the Exposure Factors Handbook (2011) in 
the absence of site-specific information. 

The second sentence (and associated paragraph) is nearly 
identical to the second paragraph in the Introduction to the 
RARC Plan (Windward/AECOM [in prep]). 
The last sentence in the paragraph is directive language 
from the Dispute Resolution. CPG proposes to add EPA’s 
updated default exposure guidance (USEPA 2014a) to the 
guidance referenced in the sentence. 
Besides the addition of (USEPA 2014a) to the guidance 
reference in the last sentence, CPG does not agree that 
changes to this paragraph are needed. 

The response is unacceptable. Remove the second 
sentence of this paragraph and revise the last 
sentence as indicated. 
EPA disagrees with the second sentence 
characterizing “data and information from recent site-
specific studies in the LPRSA” as a “key component” 
of assessing current/future risks or making risk 
management decisions at this site. 
In addition, the last sentence of the paragraph was 
directive language from the 2012 Dispute Resolution 
for text in Section 3.3 of the RARC Plan, and in a 
different context from this use on the first page of the 
HHRA report. The revised sentence provided in the 
comment is a more accurate reflection of the 2014 
guidance (i.e., it provides standard default exposure 
assumptions). 

Per Region 2’s verbal approval provided 
in a 2/14/2017 conference call with CPG, 
the text was revised as follows: 
 
“Consistent with USEPA guidance 
(2002a, 2005a), an evaluation of 
contaminated sediment sites should 
utilize a risk-based framework that is 
iterative and as site-specific as possible 
given the available data.  Using site-
specific data and information that 
characterize the LPRSA is a key 
component in defining the human health 
conceptual site model and for assessing 
the potential risks for selected receptors, 
thus providing sound information upon 
which risk management decisions can be 
made.  The use of site-specific 
information is consistent with principles 
articulated by the National Academy of 
Sciences (NRC 2001) and USEPA 
(2002a, 2005a) guidance concerning risk 
management decisions at contaminated 
sediment sites.  USEPA (2014a) 
provides standard default exposure 
assumptions that can be used at sites in 
the absence of site-specific information.” 

22 Page 2-2, Section 2.1.1 Site 
Background, Second 
Complete Paragraph 

In addressing EPA Specific Comment 32 on the Draft HHRA 
(10/16/15), text was added about the removal action at RM 
10.9. In the revised text, the final sentence of the paragraph 
states that sediments at RM10.9 were removed “to address 
high concentrations of dioxins and other contaminants found 
at the surface of sediments in this area.” This implies that 
the high concentrations were just at the surface and have 
been addressed. However, as part of the removal action, the 
area has a cap overlying the remaining contaminated 
sediment. For completeness, please add the following 
statement to the end of this paragraph: “In addition, as part 
of the removal action a cap was placed over remaining 
contaminated sediments in this area.” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

23 Page 2-2, Section 2.1.1 Site 
Background, Last Paragraph 
in Section 

Per response to EPA Specific Comment 33c (10/16/15) on 
the Draft HHRA, add a reference to the RI report in the final 
sentence about regional conditions. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
24 

 
Page 2-6, Section 2.3 River 
Use 

As discussed in EPA Comment 39 (10/16/15) on the Draft 
HHRA, the discussion of fishing should also recognize the 
potential for exposures under future conditions. Reference 
to NJDHSS requires update to the New Jersey Department 
of Health (now NJDOH). 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 
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25 Page 2-7, Footnote 10 Add the following to the end of footnote 10: “, but did include 
five results from Newark.” 

The northwestern quadrant of Newark Bay lies within the 
municipal boundary of Newark. The fact that five of the 267 
intercepts for the Newark Bay Complex survey (Burger 
2002) identify Newark as the location where the intercept 
was conducted is not relevant to the fact that the 1999 
survey did not include locations on the LPR. CPG does not 
agree that the addition of this information to footnote 10 is 
necessary or appropriate. 

The response is partially acceptable. The footnote 
may remain unchanged, but the text should provide 
some information about the survey locations included 
in the Burger study area and not just the statement 
that it “did not include locations on the LPR.” The 
definition of Newark Bay Complex provided in 
Comment 31 (for Section 4) should be added to this 
page: 
Insert “The Newark Bay Complex study area from 
Burger (2002) included Newark Bay and tidal portions 
of the Hackensack River, Arthur Kill, and Kill van 
Kull.10” after the first sentence in the first full bullet on 
page 2-7. 

CPG and Region 2 further discussed this 
comment during a conference call on 
1/19/17, and it was agreed that Region 2 
would verify whether the Hackensack 
River was included in the study. 
In an email dated 2/16/17 from Jennifer 
LaPoma (EPA) to Rob Law (de maximis), 
EPA summarized their position that the 
Hackensack River should be included in 
the list of water bodies in Newark Bay 
Complex that were included in Burger’s 
1999 survey (Burger 2002).  The BHHRA 
text has been revised accordingly, 
although the CPG questions the 
speculative statements made in EPA’s 
2/16 email and believes that confirmation 
should be obtained directly from Dr. 
Burger.   
Figure 1 of Burger (2002), which EPA 
cites as one basis for its position 
because it identifies the Hackensack 
River, also identifies water bodies that 
were not part of the 1999 survey, 
including Passaic River and New York 
Harbor.   

26 Page 2-8, Footnote 11 Change the wording to:  USEPA Region 2 did not provide 
input … 

The requested change will be made. However, CPG wishes 
to remind EPA they were invited to participate in the 
development of the CAS, review the peer review charge, 
and were provided with a copy of the work plan. 

The response is accepted pending review of the 
revised text. 

Completed. 

27 Page 2-9, Section 
2.3.1.1 

Last sentence: Add the following after the last sentence of 
this section “Results of this study have not been published in 
the peer-reviewed literature.” 

The results of the CAS have been presented at technical 
conferences (SETAC, AEHS) and published in the journal 
Environmental Toxicology and Chemistry as part of a peer-
reviewed focus article on fish consumption as a driver in risk 
management decisions (Judd et al. 2015, ET&C, 
34(11):2427- 
36). The addition of this sentence is not appropriate. 

The response is accepted. The sentence does not 
need to be added. 
 
However, EPA notes that the published paper 
presents an overview of several different fish 
consumption studies (including the CAS), and is not a 
critical review of the study itself. EPA would also 
caveat the opinion expressed in the paper about the 
value of the CAS for use in an HHRA. Angling data 
collected in the presence of “eat none” fish advisories 
and public awareness of chemical contamination of a 
waterway may under-predict angling/consumption 
patterns for those anglers currently unaware of the 
fish advisories, and for future anglers who consider a 
waterway to be fixed at the completion of a site 
remedy. 

Noted. 

28 Page 3-1, Section 3.1 Data 
Evaluation 

The discussion in the last paragraph regarding the Cal EPA 
Air Resources sampling method needs clarification. Need to 
clarify whether the data was QA/QCed and if Edison had 
any concerns about this method. 

The text will be revised as follows; added text underlined: 
“It should be noted that some chemicals (e.g., certain 
metals, PAHs) were analyzed using modified analytical 
methods. For example, PAHs were analyzed in sediment on 
some sampling events by Method 429M and on other 
sampling events by Method ID-0016. Both are isotope 
dilution gas chromatography/mass spectrometry methods 
based on California EPA Air Resources Board Method 429 
(CARB 1997), and yield results of comparable sensitivity 
and precision. These modified methods were submitted to 
EPA for review and approval as part of the project QAPPs. 
All data generated using these methods were validated per 
the approved QAPPs.” 

The response is accepted pending review of the 
revised text. 

Completed.  
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29 Page 4-4, Section 4.1 
Human Health Conceptual 
Site Model 

In the third full paragraph on page 4-4, regarding the 
inhalation pathway, change “30 years” to “26 years.” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

30 Page 4-9, Section 4.3 Replace the beginning of last sentence of second paragraph 
with the following: “While risk management decisions are 
based on the RME, the purpose of evaluating both an RME 
and a CTE…” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
31 

Page 4-13, Section 
4.3.6.1 

Remove footnote 28. Add “, included in Appendix M of this 
BHHRA” to the reference at the end of the first sentence of 
Section 4.3.6.1. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
32 

Page 4-14, Section 
4.3.6.1 Fish Ingestion Rate, 
Second Bullet 

Define Newark Bay Complex either in the bullet or in a 
footnote on this page, “The Newark Bay Complex study area 
from Burger (2002) included Newark Bay and tidal portions 
of the Hackensack River, Arthur Kill, and Kill van Kull.” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed; see response to Comment 
25. 

 
33 

Page 4-16, Section 
4.3.6.3, Cooking Loss for 
Fish 

Remove footnote 30. The technical information is provided 
in the text of Section 4.3.6.3, and all correspondence is 
provided in Appendix M of the BHHRA. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
34 

Page 4-17, Section 
4.3.6.5, Cooking Loss for 
Crab 

The 2013 document citing NJDHSS, should indicate that 
NJDHSS is now NJDOH. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
35 

Page 4-18, Section 
4.3.6.5, Cooking Loss for 
Crab 

Remove footnote 31. The technical information is provided 
in the text of Section 4.3.6.5, and all correspondence is 
provided in Appendix M of the BHHRA. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
36 

Pages 4-19 and 4-20, 
Section 4.3.7.3 Body 
Surface Areas in Contact 
with Sediment and Surface 
Water 

Skin surface areas for adults were based on means rather 
than 50th percentiles as accurately identified in the tables; 
the description in the text should be corrected. Replace 
“50th percentile” with “mean values” in the third, fifth, and 
sixth paragraphs of this section. 

The requested changes will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
37 

Page 4-21, Section 
4.3.7.4, Sediment to Skin 
Adherence Factors 

Remove footnote 32. The technical information is provided 
in the text of Section 4.3.7.4, and all correspondence is 
provided in Appendix M of the BHHRA. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

38 Page 4-26, Section 
4.3.9 Body Weight 

The revised body weight for young children was not based 
on a standard default, but derived from values in the 2011 
Exposure Factors Handbook as shown in Appendix N. The 
description in the text should be corrected as follows: 

 Second sentence, remove phrase “and 17 kg for young 
children” 

 Third sentence, change “Body weights for adolescent age 
groups…” to “Body weights for young children and 
adolescent age groups…” 
Fourth sentence, add “17 kg for the 1 to <7 year old young 
child,” to the list. 

The requested changes will be made. The response is accepted pending review of the 
revised text. 

Completed. 

39 Page 4-27, Section 4.3.10.2, 
Oral 
Absorption Adjustment 
Factors 

Second paragraph: Change “The assumption of 100% RBA 
results in an overestimate of risk…” to “The assumption of 
100% RBA would result in an overestimate of risk…” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

40 Pages 4-31 to 4-32, 
Section 4.4.4.1 EPCs for 
2,3,7,8-TCDD in 
Surface Water 

Add the following footnote to the end of the second 
sentence: A split sample of 11A-CE04- TTR1 was also 
collected and analyzed separately, and did not confirm the 
elevated concentration. The split sample result was 81 times 
lower. 

 
The requested footnote will be added. 

The response is accepted pending review of the 
revised text. 

Completed. 
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41 Pages 5-2 to 5-3, 
Section 5.1 

The fifth paragraph of this section (last paragraph on page 
5-2 and top of page 5-3) should be removed because it does 
not reflect the current IRIS process that was noted in the 
second paragraph. IRIS is not updated on a monthly basis 
and the Verification Workgroup was disbanded 20 years 
ago. 

The CPG recommends retention of the first sentence in the 
paragraph, which points out that most of the toxicity values 
in the BHHRA are Tier 1 values, selected in accordance with 
EPA’s hierarchy of toxicity values for Superfund risk 
assessment. The remainder of the paragraph will be 
removed. 

The response is accepted pending review of the 
revised text. 

Completed. 

42 Page 5-3, Section 5.1 
Sources of Toxicity Data 

The discussion of HEAST is not necessary. HEAST is 
clearly identified as a Tier 3 Toxicity value so it is not 
necessary to restate the reasoning for identifying this 
chemical as a Tier 3. 
 
The discussion of the toxicity value for Thallium needs to 
clarify that value is based on Thallium Soluble Salts. Also, 
this is an Appendix value indicating limitations on its use. 
The text on page 5-6 regarding these values should be 
referenced for this chemical. 

CPG disagrees that the discussion of HEAST is not 
necessary. The discussion provides useful information 
regarding the uncertainties with the toxicity values listed in 
HEAST, particularly given that HEAST was last published 
nearly 20 years ago. 
 
The discussion regarding thallium will be updated as 
requested. 

Unacceptable. HEAST is already identified as a Tier 
3 source of toxicity values. The paragraph either 
belabors points that were already made in describing 
the tiered system, or may be misleading: 

 “values provided may not represent the most current 
values available” is misleading in that if more current 
values were available from a higher- tier source they 
would have been used; 

 value “has had some form of agency review, but does 
not appear on IRIS” is a given because IRIS is a Tier 
1 source and would have been used if available; and 

 values “should be used only if no dose-response 
value is available from IRIS or NCEA” is also a given 
because IRIS and NCEA are Tier 1 and Tier 2 
sources. 
HEAST’s last publication date was not actually noted 
in the paragraph, but again, if more current values 
were available from a higher-tier source they would 
have been used. 
In addition, the only two chemicals in the HHRA with 
toxicity values from HEAST are TCDD-TEQ/PCB-
TEQ and copper. The HEAST paragraph raised the 
questions that values from HEAST “may not 
represent the most current values available” and 
“may not have been generated through the Agency 
Work Group process”, but did not answer those 
questions in regard to the two chemicals for which 
HEAST was used. Uncertainties associated with the 
specific Tier 3 toxicity values used in the HHRA 
(including these two chemicals) are discussed in 
Section 
7.3.6 of the report, and that discussion is more useful 
than the description here of HEAST. Remove the 
paragraph on page 5-3 regarding HEAST. 

Per Region 2’s verbal approval provided 
in a 2/14/2017 conference call with CPG, 
the text was revised as follows:  
 
“HEAST formerly was published annually 
by the USEPA, with the last publication in 
1997; because HEAST is no longer 
updated regularly, the dose-response 
values provided may not represent the 
most current values available.  HEAST 
values used in this BHHRA include the 
cancer slope factor for TCDD-TEQ and 
the reference dose for copper; see 
Section 7.3.6 for additional information 
regarding these Tier 3 dose-response 
values.” 
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43 

 
 
 
 
 
 
 
Page 5-4, Section 5.1 
Sources of Toxicity Data, 
First Full Paragraph and 
Table 

Per response to EPA Specific Comment 87c (10/16/15) on 
the Draft HHRA and included in December 4, 2015, letter to 
CPG, two additional STSC references for surrogate values 
should be included in the last sentence of the paragraph. 
These should also be added to Section 9.0 References. 

 USEPA 2015: Letter from Superfund Technical Support 
Center to Marian Olsen dated November 12, 2015. 
Clarification on the use of male or female relative potency 
factors to derive surrogate points of departure. 

 USEPA 2015: Letter from Superfund Technical Support 
Center to Marian Olsen dated November 24, 2015. Inquiry 
as to whether the cancer risks of chlordane should be 
evaluated and if relative potency factors can be applied on 
the finding of hypertrophy for nonachlor. 
In addition, based on these letters, chlordane relative 
potency factors should apply only to the noncancer 
assessment. In the table on page 5-4, change “Chlordane 
(IRIS) with RPF” to “Chlordane (IRIS)” in the CSF column for 
cis-Nonachlor, Oxychlordane, and trans- Nonachlor. 
 
As noted in the CPG’s December 10, 2015 email, updating 
these toxicity values has minimal impact on final noncancer 
hazard estimates, but more significant impact on cancer risk 
estimates. Cis-nonachlor and oxychlordane will no longer be 
considered potential COCs for the LPSRA with the updated 
instructions for the relative potency factors. 

See response to General Comment 4. The references and a 
discussion of the changes will be included in the revised 
BHHRA. As the differences in risk and hazard estimates are 
negligible and have no impact on the conclusions of the 
BHHRA, the CPG proposes to include a statement to that 
effect in the text of the uncertainty evaluation, rather than 
populate the minimal change in risks/hazards through the 
RAGS D Tables. 

The response is partially acceptable. See response to 
General Comment 4. 
 
While the differences in risk and hazard estimates are 
very small, they do lead to cancer risk estimates 
dropping below 10-6 and therefore off the COC 
summary tables. Include a statement in the text as 
noted in the response and update the COC summary 
tables consistent with the correct toxicity values. 

Completed. 

 
44 

Page 5-4, Section 5.1 
Sources of Toxicity Data, 
Paragraph after Table 

The statements regarding the quality of toxicity values is 
inaccurate and should be removed. The hierarchy provides 
adequate information regarding toxicity values and further 
discussion is not needed.  Specifically, ATSDR values are 
externally peer-reviewed and EPA coordinates with ATSDR.  
This text should be dropped. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
45 

Page 5-4, Section 5.2 
Noncarcinogenic Toxicity 
Assessment 

Replace the term “true threshold” with “threshold.” The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
46 

Page 5-5, Section 5.2 
Noncarcinogenic Toxicity 
Assessment, Second 
paragraph 

Not clear why the term “In regulatory toxicity assessment” is 
used.  Remove this phrase. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

47 Page 5-6, Section 5.2 
Noncarcinogenic Toxicity 
Assessment 

The text regarding C9-C18 requires clarification that this 
value is a surrogate value for initial evaluation and needs to 
be updated with information provided by NCEA. 

The text describing the provisional, screening nature of the 
noncancer toxicity value for C9-C18 TPH will be revised to 
further clarify that it is surrogate value for initial evaluation. 
The text already quotes the PPRTV chemical file regarding 
the uncertainty associated with the screening value and 
refers the reader to the PPRTV chemical file for more 
information. If there is specific additional NCEA information 
of importance, CPG requests that EPA provide this 
clarification. 

The response is accepted pending review of the 
revised text and no clarification from EPA is needed. 

Completed. 

48 Page 5-6, Section 5.3 
Carcinogenic Toxicity 
Assessment 

The text regarding the classifications of carcinogens based 
on the 1986 Cancer Guidelines needs to clarify that these 
classifications are being used until the chemicals are 
reassessed under the IRIS program based on the 2005 
Cancer Guidelines. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 
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49 

Page 5-7, Section 5.3 
Carcinogenic Toxicity 
Assessment 

With regard to “narrative descriptions” in the second full 
paragraph on this page, replace the phrase “has not 
generally been implemented for chemicals” with “has not yet 
been implemented for many chemicals.” As discussed 
above, inclusion of narratives requires a re- evaluation of the 
chemical as part of the IRIS program. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
50 

Page 5-8, Section 5.3 
Carcinogenic Toxicity 
Assessment 

Paragraph 2: Third sentence, remove the phrase “as that is 
the value used in the RSL tables (USEPA 2015b).” Third 
sentence should read “… a value meeting Tier 3 criteria 
developed by NJDEP…” Fifth sentence, remove the phrase 
“As noted in the user’s guide for the RSLs (USEPA, 2015b),” 

The requested changes will be made. The response is accepted pending review of the 
revised text. 

Completed. 

51 Page 5-11, Section 
5.5.1, Dioxins and Furans 

Include reference to U.S. EPA 1996 regarding the CSF for 
dioxin of 150,000. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

52 Page 5-15 Remove mention of RSLs as a source of toxicity values. The 
hierarchy should be used. Reference EPA’s 1993 Relative 
Potency Evaluation for PAHS as the source of the 
carcinogenic PAH toxicity values. 

The reference for the CSF for BaP in the table on this page 
is a typographical error, and should be USEPA 2015a 
(IRIS). The 1993 RPF guidance is already referenced in the 
paragraph above the table as well as in the table header. 

The response is partially acceptable. In addition to 
correcting the noted typographical error, remove the 
second sentence below the table: “The USEPA RSLs 
for carcinogenic PAHs were derived based on 
carcinogenic potential only.” 

Completed. 

53 Page 6-1, Footnote 40 Add the following to the end of the footnote “However, 
ORD/NCEA is re-considering the appropriateness of 
updating this factor for purposes of calculating lifetime 
average daily dose, and the standard default exposure 
assumption for lifetime remains 70 years (USEPA 2014a).” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 
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54 Page 6-1, Section 6.1 
Carcinogenic Risk 
Characterization 

Remove the discussion regarding background cancer risk 
levels based on the American Cancer Society. 

The excess lifetime cancer risk (ELCR) is the likelihood, 
over and above the “background cancer rate” that an 
individual will develop cancer in his or her lifetime. The 
discussion provides relevant context for understanding the 
magnitude of background cancer incidence in the U.S.  In 
other comments, EPA has directed that the magnitude of 
potential risks needs to be transparently discussed. 
Furthermore, this discussion was included in the previous 
version of the BHHRA, with no comment on the first draft. 
The CPG does not agree that the discussion of background 
cancer incidence in the U.S. should be removed. 

EPA mistakenly left out a comment on the previous 
version of the BHHRA requesting that the statement 
in the HHRA regarding background levels of cancer 
in the U.S. population (Page 6-1, Section 6.1. 
Carcinogenic Risk Characterization) be deleted.  EPA 
Region 2 does not include this information in other 
site-specific risk assessments since this statement 
does not capture the complexity of evaluating 
contributors to cancer risks (e.g., voluntary risks such 
as smoking, diet, or sun exposure vs involuntary risks 
such as chemical exposures), nor does it provide 
adequate information for the reader regarding the 
risks from various environmental exposures so that 
the reader can place the information in context. This 
type of information is not identified in the summary 
statement presented in this section of the HHRA the 
HHRA is not the place for this discussion. 
 
Conversely, it is entirely appropriate that the 
magnitude of potential risks associated with exposure 
to CERCLA chemicals at this site be transparently 
discussed in this CERCLA risk assessment. Further, 
by law (40CFR300.430), EPA is required to consider 
site risks in the following context, rather than the 
context of the general cancer incidence in the U.S.: 
“For known or suspected carcinogens, acceptable 
exposure levels are generally concentration levels 
that represent an excess upper bound lifetime cancer 
risk to an individual of between 10-4 and 10-6 using 
information on the relationship between dose and 
response. The 10-6 risk level shall be used as the 
point of departure for determining remediation goals 
for alternatives when ARARs are not available or are 
not sufficiently protective because of the presence of 
multiple contaminants at a site or multiple pathways 
of exposure.”  
Remove the discussion regarding background cancer 
risk levels based on the American Cancer Society. 

The CPG maintains that referencing the 
overall U.S. cancer incidence rates for 
males and females provides context for 
understanding the additional incidences 
of cancer associated with exposure to 
site-related contaminants.  However, per 
EPA’s directive  in the 1/25/2017 email 
from Jennifer LaPoma (EPA) to Rob Law 
(de maximis), the reference to U.S. 
cancer risk levels based on the American 
Cancer Society has been struck.  The 
first paragraph in Section 6.1 reads as 
follows: 
 
“The purpose of carcinogenic risk 
characterization is to estimate the upper-
bound likelihood that a receptor will 
develop cancer in his or her lifetime as a 
result of exposure to a chemical in 
environmental media.  This likelihood is a 
function of the dose or concentration of a 
chemical (described in the Exposure 
Assessment, Section 5.0) and the toxicity 
values, the CSF (described in the 
Toxicity Assessment, Section 4.0) for 
that chemical.  The Excess Lifetime 
Cancer Risk (ELCR) is the incremental 
likelihood of contracting cancer due to 
exposure to site-related chemicals. The 
terms “excess” and "incremental" imply 
the risk is due to environmental chemical 
exposure above that experienced by a 
population in the course of daily life.” 
 
 

 

55 Page 6-3, Section 6.2 
Noncarcinogenic Risk 
Characterization 

Change from “noncarcinogenic risks” to “noncarcinogenic 
hazards.” Change title to Noncarcinogenic Hazard 
Characterization. 
Please remove “NCP” before goal of protection in the last 
paragraph of Section 6.2. The NCP specifically addresses 
the risk range and not the noncancer hazard. Please also 
make this same change to the second bullet on page 6-25 
and anywhere else in the document this phrase has been 
used. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

56 Page 6-3 and 6-4, 
Section 6.2.1 Risk 
Characterization for Lead 

Page 6-3, Second sentence of Section 6.2.1: Change “target 
blood lead level” to “USEPA’s blood lead level of concern.” 
Page 6-3 to 6-4, Third sentence of Section 6.2.1: change 
“USEPA regulatory target” to “USEPA risk reduction goal.” 
Footnote 41: Change “Centers for Disease Control (CDC)” 
to “Centers for Disease Control and Prevention (CDC)” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
57 

Page 6-4, Section 6.3 Risk 
Characterization Results 

Please revise the first sentence of the first paragraph to read 
as follows: The results of the risk characterization are 
presented below by receptor, highlighting risks exceeding 
10-4 and/or a non-cancer HI greater than 1. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 
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58 Page 6-4, Section 6.3.1 
Recreational Angler 

The discussion of crab consumption needs to acknowledge 
that Burger did identify crab consumption in the survey that 
was used to derive the consumption rate. Add the following 
to the end of the first paragraph: “Crab consumption rates 
assumed in this evaluation are based on anglers who catch 
and consume crabs from the Newark Bay Complex, which 
includes tidal portions of rivers (Burger 2002).” 

The requested change will be made with the specification 
that the tidal portions of the Hackensack River, Arthur Kill, 
and Kill van Kull were included, consistent with comment 31. 

The response is accepted pending review of the 
revised text. 

Completed; see response to Comment 
25. 

59 Page 6-5, Section 
6.3.1.1 Recreational Angler 
– Young Child 

Remove “applicable NCP benchmarks”. Please replace the 
“NCP risk range and the goal of protection of an HI=1” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
60 

Page 6-24, Section 
6.3.6 Lead Risk 
Characterization 

The adult lead methodology available at: 
https://www.epa.gov/superfund/lead-superfund- sites-
frequent-questions-risk-assessors-adult-lead-methodology 
should be cited in place of the reference to Bowers et al. 
(1994). The Adult Lead Methodology documents are the 
basis for the evaluation of lead exposures to adults. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

61 Page 6-24, Section 
6.3.7 Risk Characterization 
Summary 

The Risk Characterization Summary should specifically 
identify the risks exceeding the risk range and goal of 
protection for non-cancer and the associated chemicals. The 
reader should not be referred to a Table to find the results of 
the assessment. At a minimum the key risk pathways should 
be identified before the discussion of the relative percent 
contributions of the individual chemicals to the total risk or 
hazard. 

The risk/hazard estimates are presented in the sections 
immediately preceding the summary section. To minimize 
repetition, the ranges of risk/hazard estimates will be added 
to the Summary section. 

The response is accepted pending review of the 
revised text. 

Completed. 

62 Page 6-30, Section 6.4 
Potential COC Identification 

Remove term “target endpoint” and replace with “target 
organ effect.” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

63 Page 6-31, Potential COC 
Identification, Unnumbered 
Table 

The third paragraph on page 6-30 indicates that for each 
medium and exposure route, potentially carcinogenic 
potential COCs are presented in these potential COC 
summary tables according to the following cancer risk range 
categories: greater than 10-4, greater than 10-5 and less 
than 10-4, greater than 10-6 and less than 10-5. And an HI 
greater than 1 and an HI greater than 0.1 and less than 1. 
However, the unnumbered table on page 6-31 is not a clear 
presentation of the potential COCs and the media of 
concern that exceed the risk range and the noncancer goal 
of protection of an HI=1. 
In order to address this, please replace the summary table 
on page 6-32 with a table that includes chemicals by media 
greater than 10-4, greater than 10-5 and less than or equal 
to 10- 4, greater than 10-6 and less than or equal to 10-5. 
And an HI greater than 1 and an HI greater than 0.1 and 
less than 1 in this section. 

The text table on page 6-31 will be replaced with a summary 
table that specifies potential COCs by risk/hazard category. 

The response is accepted pending review of the 
revised text/table. 
Note that with regard to the chemicals discussed in 
General Comment 4, this summary table should 
reflect risks/hazards using the corrected toxicity 
values (i.e., if the updated cancer risk is less than10-
6, the chemical should not be listed here as a 
potential COC). 

Completed. 

64 Page 6-32, Section 6.4 
Potential COC Identification 

The last paragraph of Section 6.4 on page 6-32 includes 
information not necessary for the risk characterization 
section of the BHHRA. EPA has provided language to 
replace this paragraph below: 
Please revise the last paragraph of Section 6.4 to read as 
follows: 
Additional factors considered in the identification of potential 
COCs include contributions from background sources 
described below. Section 6.5 provides details regarding this 
evaluation. 
In addition, overall uncertainties associated with the four 
steps of the risk assessment process that may also be 
considered in the evaluation of potential COCs are provided 
in Chapter 7 of the BHHRA. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

https://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-methodology
https://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-methodology
https://www.epa.gov/superfund/lead-superfund-sites-frequent-questions-risk-assessors-adult-lead-methodology
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65 Page 6-33, Section 6.5 
Background Evaluation 

Remove term “target endpoint” and replace with “target 
organ effect.” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
66 

Page 6-34, Section 
6.5.1 Summary of Regional 
Background Data Sets, 
Table 

Correct the number of accessible surface sediment samples 
from the 2008 LRC Program from “6 samples” to “2 
samples”, consistent with the number of data points from 
this program used in Appendix L. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
 
67 

Page 6-34, Section 
6.5.2 Regional Background 
Risk Evaluation, Third Bullet 
and Footnote 43 

For estimation of background risks associated with direct 
contact with sediment, the BHHRA only discusses cancer 
risks for comparison to the LPRSA. For this exposure 
pathway, noncancer hazards were more of an issue for the 
LPRSA than cancer risks (i.e., cancer risks were less than 1 
x 10-4 but HI was greater than 1), and should also be 
included in the comparison to background. Change the end 
of the third bullet from “cancer43” to “cancer and noncancer” 
and remove footnote 43. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
68 

Pages 6-39 to 6-40, 
Section 6.5.2.4 Regional 
Background Risks for Direct 
Contact with Surface 
Sediment 

Add a noncancer assessment to this section. 
 Remove the last sentence of the paragraph just before the 

sediment risk table on page 6-39. 
 Add a subsection for noncancer sediment hazards on page 

6-40. 

The requested changes will be made. Please note that 
Table L-28 already includes the noncancer hazard 
calculation. 

The response is accepted pending review of the 
revised text. 

Completed. 

69  
Page 6-40, Section 
6.5.2.5 Summary of 
Regional Background Risks 

Remove the phrase “risks posed by” from the first sentence. 
It should state that “the levels of potential COCs … pose 
cancer risks…” not that “… the risks posed by the levels of 
potential COCs … pose cancer risks…” 
Change the discussion in the second paragraph to include 
consideration of noncancer hazards from direct contact with 
sediment rather than just cancer risks. 

The requested changes will be made. The response is accepted pending review of the 
revised text. 

Completed. 

70 Page 7-1 Replace “due to lack of absolute scientific knowledge” with 
“due to both variability and uncertainty in exposure patterns 
of human receptors and toxicity of chemicals.” 
Remove the term “regulatory” from “regulatory risk 
assessment.” 

The requested changes will be made, with the following 
modification: “due to both variability and uncertainty in risk 
assessment parameters, such as exposure patterns of 
human receptors and toxicity of chemicals.” 

The response is accepted pending review of the 
revised text. 

Completed. 

71 Page 7-7, Exposure 
Scenario Assumptions 

Second complete paragraph: Consistent with General 
Comment 8, remove the first two sentences of this 
paragraph, from “USEPA Region 2’s directive…” through 
“…(USEPA 2014a).” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

72 Page 7-7, Section 
7.2.1.1 Sediment and 
Surface Water Exposures 

Add the following sentences after the first paragraph: “As 
noted in Section 6, direct contact with sediment and surface 
water are minor contributors to total cancer risks, posing 
sitewide and segment-specific risks within or below the NCP 
risk range. Similarly, direct contact with these media are 
minor contributors to cumulative noncancer hazard, posing 
sitewide and segment-specific HIs below 1, with the 
exception of RM 6-9 and RM 6-9 East Bank in particular.” 

The requested sentence will be added. The response is accepted pending review of the 
revised text. 

Completed. 

73 Page 7-9, Section 7.2.1.1 
Sediment and Surface Water 
Exposures 

Remove “NCP benchmarks”. Use term “NCP risk range” and 
for non-cancer refer to exceeding the goal of protection of a 
HI=1. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

74 Page 7-9, Section 
7.2.1.2 Fish and Crab 
Consumption Exposures, 
First Paragraph 

Per response to EPA Specific Comment 124 (10/16/15) on 
the Draft HHRA, add text here stating that urban populations 
often have less opportunity to travel to more desirable 
locations for recreation. 

Ability to travel was added to the first paragraph in 7.2.1.1, 
which presents a general discussion of factors that may 
affect recreational activities and site choices. The requested 
change will be made to the first paragraph in 7.2.1.2, 
replacing the speculative term “often” with “may”. 

The response is accepted pending review of the 
revised text. 

Completed. 
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75 Pages 7-10 through 7- 
13, Section 7.2.1.2 fish and 
Crab Consumption 
Exposures 

Per response to EPA Specific Comment 127a (10/16/15) on 
the Draft HHRA, the text needs additional clarification that 
the Burger survey was for the Newark Bay Complex and not 
Newark Bay alone. These pages still mention “Newark Bay 
trips,” “Newark Bay fish consumption,” and “Newark Bay 
anglers.” Locations surveyed by Burger (i.e., the Newark 
Bay Complex) also included tidal portions of waterways 
adjacent to Newark Bay. 

The first sentence under “Fish Consumption Rate” states 
that the Burger survey was based on the Newark Bay 
Complex.  The 4th sentence in the 2nd paragraph also 
states that the anglers were intercepted in the Newark Bay 
Complex, as does the first line in the last bullet on page 7-
10. To provide additional clarity, “Complex” will be added to 
the remaining instances of “Newark Bay” on the referenced 
pages. 

The response is accepted pending review of the 
revised text. 

Completed. 

76 Page 7-10, Fish 
Consumption Rate, Second 
Paragraph, Fourth Sentence 

Change “A total of 61 consuming anglers in the Newark Bay 
Complex were intercepted once…” to “A total of 65 
consuming anglers in the Newark Bay Complex were 
intercepted and interviewed once…” A total of 65 anglers 
were interviewed and the number dropped to 61 anglers 
only after USEPA removed 4 outliers. Add a footnote after 
the edited phrase: “Burger (2002) noted that they saw the 
same people at the survey locations from time to time but 
each person was interviewed only once for the study.” 

The requested changes will be made. The response is accepted pending review of the 
revised text. 

Completed. 

77 Page 7-10, Fish 
Consumption Rate, First 
Bullet 

The mean portion size noted here of 11.7 ounces was 
reported in Burger (2002), but does not reflect the mean 
portion size in the data used to estimate the fish 
consumption rate after outliers were removed. 

 The second sentence should be revised to “… mean portion 
size reported by consumers in Burger (2002) of 11.7 
ounces…” (text italicized here to indicate addition). 

 In addition, add the following text after the second sentence: 
“USEPA’s analysis of the raw Burger (2002) data identified 
and excluded four records because the respondents 
estimated a serving size greater than 30 ounces per meal. 
The mean portion size was 7.45 ounces for the 61 
respondents from the Burger (2002) raw data that were 
used to estimate the fish consumption rates in this report; 
this portion size is consistent with the other surveys 
mentioned above.” 

The requested changes will be made. The response is accepted pending review of the 
revised text. 

Completed. 

78 Page 7-12, Table Per response to EPA Specific Comment 127b (10/16/15) on 
the Draft BHHRA, a table of fish ingestion rates used in 
other Region 2 HHRAs has been added to the report. 
However, this table is limited to just four recent sites and 
presents an incomplete picture. Figure 3 from the Fish and 
Crab Consumption Rates memo (USEPA 2012; page 3709 
in the Appendices pdf file) has a more complete listing, 
showing values for 15 sites in Region 2 going back to 1990. 
Refer the reader to the figure for additional information. In 
addition, add a footnote below the table: 
Ingestion rates of 25 and 26 g/day in the table were based 
on a recommended default fish ingestion rate from USEPA 
1997 that is no longer recommended as a default in USEPA 
2011. 

The requested changes will be made. The response is accepted pending review of the 
revised text. 

Completed. 



                     Response to EPA’s January 5, 2017 Responses on Revised Draft BHHRA (December 2015)                                                                           

                 Page 19 of 28 

# Page No. EPA Specific Comment (8/25/16) CPG Response (9/26/16) EPA Response (1/5/17) CPG Response  (3/1/17) 

79 Page 7-12, Fish 
Consumption 
Rate, Last Paragraph, 
Fourth Sentence 

This sentence references the BHHRA for the Lower 
Duwamish River. However, the consumption rate assumed 
for a site in Washington State (Lower Duwamish River) is 
not directly relevant to a site in the northeast region of the 
United States. As stated in the Exposure Factors Handbook 
(USEPA 2011) with regard to fish intake, 
“…available data are limited to certain geographic areas and 
cannot be readily generalized to the U.S. population of 
freshwater recreational anglers as a whole… For example, 
factors associated with water body, climate, fishing 
regulations, availability of alternate fishable water bodies, 
and water body productivity may affect recreational fish 
intake rates.” 
Remove the sentence (fourth sentence of paragraph). 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

80 Page 7-13, Crab 
Consumption Rate 

First paragraph, last sentence, replace with “There is 
uncertainty in this ingestion rate.” 
 
In addition, as previously noted, references to the area of 
the Burger (2002) study should state “Newark Bay Complex” 
and not just “Newark Bay.” 

The requested change will be made. However, CPG 
continues to assert there is considerable uncertainty in the 
appropriateness of the crab consumption rate for the LPRSA 
both now and in the foreseeable future. 
The references to Newark Bay will be updated to include 
“Complex” as requested. 

The response is accepted pending review of the 
revised text. 

Completed. 

81 Page 7-14, Crab Tissue 
Type Consumed 

This subsection just mentions how risks are expected to 
change with assumptions about crab tissue type consumed, 
but these risks are actually quantified later in the report. 
Move the second paragraph from page 7-17 (starts with 
“Many anglers consume only the crab muscle…”) to this 
section. Also, identify the HI values that exceed 1 in the 
moved text. 

The requested changes will be made. The response is accepted pending review of the 
revised text. 

Completed. 

82 Page 7-15, Section 
7.2.1.2 Fish and Crab 
Consumption Exposures, 
Cooking Loss 

Paragraph following table. In the sixth sentence, beginning 
with “Despite the variability…” change “…cooking loss factor 
in the assessment…” to “…cooking loss factor in the CTE 
assessment…” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

83 Page 7-18, Section 
7.2.1.4, Consumption of 
Other Biota 

In Paragraph 1, please add the following sentence after the 
first sentence on this page. “Some of these biota, such as 
ducks and turtles, are fattier than fish or crabs and therefore 
may carry heavier burdens of PCBs/TCDD.” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

84 Page 7-22, Section 
7.2.2.2 Uncertainty in 
Sediment EPCs 

The discussion of the sediment EPCs based on a one mile 
segment requires further clarification. Please note “in Three-
Mile Segment” in the final column of the table. Add the 
following to the text just before the final sentence of this 
section: “Similar results for one-mile segments are expected 
for the other receptors with sediment direct contact 
exposure (e.g., adolescent waders and swimmers, young 
child waders).” 

The requested changes will be made. The response is accepted pending review of the 
revised text. 

Completed. 



                     Response to EPA’s January 5, 2017 Responses on Revised Draft BHHRA (December 2015)                                                                           

                 Page 20 of 28 

# Page No. EPA Specific Comment (8/25/16) CPG Response (9/26/16) EPA Response (1/5/17) CPG Response  (3/1/17) 

85 Pages 7-25 to 7-30, 
Section 7.2.3 Estimation of 
Exposure Dose 

The text should also indicate EPA’s process and guidance 
that allows the evaluation of relative bioavailability of 
chemicals; however, data on bioavailability for the COPCs 
was not available to allow the modifications in bioavailability 
as was done for arsenic. In the first sentence, insert “where 
data are available,” before “…absorption adjustment 
factors…” 
 
This whole section, including subsections 7.2.3.1 and 
7.2.3.2, focuses on issues of uncertainty in bioavailability 
from sediments (both dermal and oral), without putting those 
issues in the context of site risk estimates: direct human 
contact with sediment, whether through dermal contact or 
incidental ingestion, is a relatively minor contributor to total 
risk for the LPRSA . For sediment exposures, cancer risks 
did not exceed the NCP risk range and noncancer hazard 
estimates only exceeded the goal of protection of an HI of 1 
in a limited section of the river (i.e., RM 6-9, with maximum 
HI of 5), primarily due to TCDD-TEQ. The introduction to this 
section should provide this context. EPA would accept 
editing this section as indicated in these comments or 
removing it completely because it does not have bearing on 
the most significant risks for the LPRSA. 

Text will be added to the end of the first paragraph of 7.2.3 
as follows: “ USEPA guidance allows for the site-specific 
evaluation of relative bioavailability of metals and TCDD 
(USEPA 2007, 2010e, 2015m); however, site-specific data 
were not available to support quantitative modification of 
default bioavailability factors. Therefore, the uncertainty 
associated with default estimates of bioavailability and 
dermal absorption is discussed qualitatively.” 
USEPA. 2007. Guidance for Evaluating the Oral 
Bioavailability of Metals in Soils for Use in Human Health 
Risk Assessment. OSWER 9285.7-80. 
USEPA. 2015m. Soil Dioxin Relative Bioavailability Assay 
Evaluation Framework. 
The change to the first sentence of the section will be made. 
The changes to subsections 7.2.3.1 and 7.2.3.2 are 
discussed below in responses to Specific Comments 85 and 
86, respectively. 

The response is accepted pending review of the 
revised text. 

Completed. 
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86 Pages 7-26 to 7-29, 
Section 7.2.3.1 Default 
Dermal Absorption Fractions 

This section should discuss this topic in the context of the 
risks/hazards for the LPRSA. 
 
Make the following edits to this section: 

 Change the second sentence in this section (page 7-26) to 
“The default DAF for PAHs may be overestimated and a 
lower DAF could be used for TCDD-TEQ for areas with high 
foc.” 

 Insert the following after the second sentence: “Using the 
default DAFs, no dermal exposures to LPRSA sediment 
contributed significantly to estimated cancer risks or 
noncancer hazards. Cancer risks from sediment exposures 
were all below 10-4, and primarily from incidental ingestion. 
Noncancer hazards from sediment exposure only exceeded 
an HI of 1 in RM 6-9 and RM 6-9 East (HI of up to 5), again 
primarily from incidental ingestion. Even in these areas, 
dermal HIs were less than or equal to 1. Estimated cancer 
risks and noncancer hazards from dermal exposure to 
sediment could be even lower in non-default DAFs are 
considered. 

 Remove the phrase “and oral absorption” from the next 
sentence (previously the third sentence) because this 
section focuses on dermal absorption factors. 

 TCDD-TEQ – Add the following text after the table on page 
7-27: “While a lower DAF may be applicable if accessible 
areas with sediment foc > 10% are found, it is important to 
note that estimated cancer risks and noncancer hazards 
from dermal exposures to TCDD-TEQ in sediment are 
already within the NCP risk range and less than or equal to 
the goal of protection of an HI of 1.” 

 PCBs – Remove this subsection from pages 7-27 to 7-28. 
Cancer risks from dermal contact with PCBs in sediment 
never exceeded 10-6 and noncancer hazards were well 
below an HI of 1. 

 PAHs – Add the following text at the end of this subsection 
on page 7-28: “However, it is important to note that 
estimated cancer risks and noncancer hazards from dermal 
exposures to PAHs in sediment are already within the NCP 
risk range and below the goal of protection of an HI of 1.” 

1. CPG proposes to retain PCBs in the second sentence 
and note that the subsequent discussion focuses on PAHs 
and TCDD as sediment dermal contact risks/hazards for 
PCBs were below 10-6 and an HI of 1. The discussion of 
alternative dermal absorption factors for PCBs will be 
removed. 

 The revised change will be made (“in” will be changed to “if” 
in the last sentence). 

 The requested change will be made. 
 Per CPG response (b) above, this statement has already 

been added to the beginning of this section; CPG believes 
the addition of this statement again (one paragraph later) is 
unnecessarily redundant. 

 Per CPG response (a) above, this subsection will be 
removed. 

 Per CPG response (b) above, this statement has already 
been added to the beginning of this section; CPG believes 
the addition of this statement again is unnecessarily 
redundant. 

 Acceptable. 
 Acceptable. 
 Acceptable. 
 Unacceptable. This statement, specifying the 

risk/hazard associated with TCDD-TEQ in sediment, 
is not included in (b) at the beginning of the section, 
and should be added to the TCDD-TEQ subsection. 

 Acceptable. 
 Unacceptable. This statement, specifying the 

risk/hazard associated with PAHs in sediment, is not 
included in (b) at the beginning of the section, and 
should be added to the PAH subsection. 

 Completed. 

87 Page 7-29, Section 
7.2.3.2 Oral Bioavailability 

As noted in Comment 146 (10/16/15) on the Draft BHHRA, 
EPA continues to be concerned with presentation of 
scientific studies that have not been reviewed by the agency 
to support oral bioavailability factors for chemicals other 
than arsenic, especially for chemicals that are not even 
identified in the BHHRA as potential COCs for direct contact 
with sediment (i.e., PCBs and arsenic). 
 
See Attachment B for revised text for this section that is to 
be incorporated in the revised draft BHHRA. 

As noted in CPG’s prior response to EPA Specific Comment 
146 on the Draft HHRA, CPG disagrees with EPA’s 
contention that uncertainty evaluations should not reference 
values and/or scientific studies that have not been reviewed 
by the agency. This view is contrary to agency guidance 
(USEPA 1995b, 2000, 2005b) which supports full and 
transparent discussion of uncertainties, including data gaps 
in knowledge and alternative views. 
Dioxin is identified as a COC for direct contact with 
sediment, as the HI exceeded 1 for the RM 6-9 East Bank 
area due to TCDD-TEQ, primarily from ingestion exposure. 
CPG proposes to focus the oral bioavailability discussion on 
dioxin and remove the discussions of alternative 
bioavailability values for other COPCs. EPA’s replacement 
text for 7.2.3.2 is acceptable with minor proposed revisions, 
as shown in EPA’s Attachment B in redline strikeout.
  

The proposed revisions to 7.2.3.2 as shown in 
Attachment B in redline strikeout are accepted, with 
the following minor edit: 
 
Change 
“However, the available studies suggest there is 
strong evidence that oral absorption is less than 
100% (USEPA 2010e, 2015m).” 
to 
“However, the available studies suggest there is 
evidence that the relative bioavailability from soil or 
sediment is less than 100% (USEPA 2010e, 2015m).” 

Completed. 
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88 Pages 7-30 through 7- 
39, Section 7.3 Toxicity 
Assessment through Section 
7.3.3 

EPA’s previous comments highlighted that the text should 
reference the Cancer Guidelines and the non-cancer 
RfD/RfC Guidance. Changes are recommended based on 
the Cancer Guidelines and RfD/RfC guidance and the 
updates to the IRIS agenda regarding the reassessment of 
cancer toxicity of dioxin. The issue is that although the 
revised text quoted the documents it also included 
information that is contradictory to what is said in the EPA 
Guidance/Guidelines. At this point, as the document is going 
final, the text should be consistent with EPA’s 
Guidance/Guidelines. 
See Attachment C for revised text for this section that is to 
be incorporated in the revised draft BHHRA. Additional 
comments regarding some of the revisions to text within this 
section are provided below. 

CPG does not agree that the text in the Revised Draft 
BHHRA was inconsistent with EPA’s guidance/guidelines. 
Please see CPG’s responses to specific comments below. 
EPA’s replacement text for Sections 7.3.1 and 7.3.2 is 
acceptable with minor proposed revisions, as shown in 
EPA’s Attachment C in redline strikeout 

The proposed revisions to 7.3.1 and 7.3.2 as shown 
in Attachment C in redline strikeout are accepted. 

Completed. 

89 Page 7-30, Section 7.3 
Toxicity Assessment, 
Paragraph 1 

In Paragraph 1, the statement regarding the Cancer 
Guidelines indicates the evaluation of the cancer slope 
factor only. The text needs to also indicate the evaluation of 
the Weight of Evidence for Carcinogenicity as part of the 
process and as noted in the Cancer Guidelines. The text 
indicates “and effects assumed to be without a threshold 
(potentially carcinogenic), although there is increasing 
scientific evidence that many carcinogens also act via a 
threshold mechanism.” The term “threshold” is inaccurate. 
Footnote #3 of the Cancer Guidelines indicates the term 
“linear” is used consistent with the Guidelines in place of the 
term “threshold”. The Guidelines text also indicates that 
“Estimating thresholds can be problematic; for example, a 
response that is not statistically significant can be consistent 
with a small risk that falls below an experiment’s power of 
detection.” The Cancer Guidelines do not support the 
conclusions presented in the LPRSA revised draft BHHRA 
(December 2015) that “there is scientific evidence that many 
carcinogens also act via a threshold mechanism.” Further 
the guidelines indicate: “The Agency's more current 
guidelines for these effects (U.S. EPA 1996a, 1998b), 
however, do not use this assumption, citing the difficulty of 
empirically distinguishing a true threshold from a dose-
response curve that is nonlinear at low doses.” 
It is recommended that the text indicate: “The Cancer 
Guidelines highlight the “difficulty of empirically 
distinguishing a true threshold from a dose-response that is 
non-linear at low doses”.  Alternatively, this text can be 
dropped since we do not have non-linear toxicity values in 
the LPRSA assessment – the only mention is chloroform, 
later in this section, which is not a potential COC. The 
sentence regarding overestimates of risks is inconsistent 
with the Cancer Guidelines. Specifically, the Guidelines 
state: “The use of upper bounds generally is considered to 
be a health-protective approach for covering the risk to 
susceptible individuals, although the calculation of upper 
bounds is not based on susceptibility data. 
Similarly, exposure during some lifestages can contribute 
more or less to the total lifetime risk than do similar 
exposures at other times. The dose-response assessment 
characterizes, to the extent possible, the extent of these 
variations.” 
Revisions to Paragraph 1 of Section 7.3 based on the 
Cancer Guidelines are provided in Attachment C. 

Use of the term “threshold” is not inaccurate. Footnote #3 of 
the 2005 Cancer Guidelines explicitly states that “the term 
“nonlinear” refers to threshold models (which show no 
response over a range of low doses that include zero). 
The reference to “more current guidelines for these effects 
(USEPA 1996a, 1998b)” refers to USEPA’s guidelines for 
reproductive toxicity and neurotoxicity not cancer risk 
assessment. 
 
The Cancer Guidelines acknowledge that the approaches 
used are intended to be “health protective” to address 
uncertainty in the absence of complete information. More 
often than not, the outcome of health-protective approaches 
is risk estimates that are more likely to over than 
underestimate any actual risk. 
 
EPA’s replacement text for the first paragraph of Section 7.3 
is acceptable with minor proposed revisions, as shown in 
EPA’s Attachment C in redline strikeout 

The proposed revision to the first paragraph of 
Section 7.3 as shown in Attachment C in redline 
strikeout is accepted. 

Completed. 
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90 Pages 7-30 to 7-31, 
Section 7.3 Toxicity 
Assessment, Paragraphs 2 
through 4 

These paragraphs were in Section 5.1 in the June 2014 
Draft BHHRA and moved to the uncertainty section, per 
response to Comment 84 (10/16/15). However some edits 
and additional information should be provided based on the 
relevant guidance mentioned in that comment/response. 
Paragraph 2: This paragraph focuses on limitations in the 
application of animal study results to predicting human 
dose-response relationships. The Cancer Guidelines 
(USEPA 2005b) provide additional insights into how animal 
study information is weighed by EPA, and some points from 
the guidelines should be added here. 
Paragraph 3: Change from term conservative to “health 
protective.” Remove reference to “Sections 5.3 and 5.4 
below” which is artifact from the text’s earlier location in the 
report. 
Paragraph 4: The text refers to a 1989 guidance and needs 
to be updated to reflect the current guidelines/guidance. 
See Attachment C for revised text for this section that is to 
be incorporated in the revised draft BHHRA. 

EPA’s replacement text for paragraphs 2 through 4 of 
Section 7.3 are acceptable with minor proposed revisions, 
as shown in EPA’s Attachment C in redline strikeout 

The proposed revisions to paragraphs 2 through 4 of 
Section 7.3 as shown in Attachment C in redline 
strikeout are accepted. 

Completed. 

91 Pages 7-34 through 7- 
39, Section 7.3.3 Uncertainty 
in TEF Approach 

Nearly 5 pages of the uncertainty section are devoted to 
discussing the TCDD TEQ Approach (USEPA 2010) as 
applied to dioxin and PCB data for this project. It is agreed 
that areas of uncertainty exist within the TCDD TEQ 
Approach. However, missing from the text is the 
acknowledgement that this approach, since first introduced 
in the 1980’s: 

 Has been the focus of intensive scientific scrutiny 

 Has been improved and strengthened over the years by 
incorporating newer scientific studies as they became 
available and through World Health Organization (WHO) 
consensus regarding congener-TEF assignments provided 
by leading experts regarding toxicity of dioxin and dioxin-like 
compounds (DLCs) 

 In current form, is considered standard practice nationally 
and internationally for use in risk assessments involving 
dioxin and DLCs 
In short, the TCDD TEQ Approach has substantial scientific 
standing and is considered the best tool available for 
assessment of dioxins and DLCs in CERCLA risk 
assessments. 
Section 7.3.3 must affirmatively acknowledge the validity 
and applicability of the TCDD TEQ Approach for use in the 
subject BHHRA. 
See Attachment C for revised text for this section that is to 
be incorporated in the revised draft BHHRA. 

The uncertainty section devotes several pages to this topic 
because dioxin is the principal risk driver at the LPRSA. 
PCBs are also discussed because some of the congeners 
are presumed to also have dioxin-like effects. While the 
TCDD TEQ approach may be considered standard practice 
for risk assessment of dioxin- like compounds, there are key 
uncertainties that should be acknowledged to present a 
transparent and complete assessment of the TEQ risk. The 
text has focused on presenting a full and clear discussion of 
issues related to this important area of uncertainty. 
EPA’s replacement text for Section 7.3.3 is acceptable with 
minor proposed revisions, as shown in EPA’s Attachment C 
in redline strikeout. This includes re- instating in two places 
relevant important information on TEF uncertainties that was 
presented in the Revised Draft BHHRA. 

The proposed revisions to 7.3.3 as shown in 
Attachment C in redline strikeout are accepted, with 
the following minor edits: 
Change 
“The WHO 2005 TEFs were developed using a 
consensus process of scientific expert panels…” 
To 
“The WHO 2005 TEFs were developed using 
consensus judgement of scientific expert panels…” 
Change 
“…spanning a range of at least an order of 
magnitude…” 
To 
“…spanning a range of an order of magnitude…” 

Completed. 
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92 Page 7-39 to 7-40, 
Section 7.3.4 Potential 
Contribution from Early- life 
Exposures to Lifetime Risk 

Paragraph 1, First Sentence: Remove phrase “and infant (0-
1 yr)” from the first sentence because the ADAF approach 
includes an infant of 0 to <2 years. 
 
Paragraph 1, after first sentence: The rest of the first 
paragraph criticizes the default approach for estimating TCE 
toxicity to non-adult receptors, without putting this 
uncertainty into context for this LPRSA. Estimated cancer 
risks from exposure to TCE at the LPRSA never exceeded 
10-6. Remove all of this paragraph after the second 
sentence. 
 
Paragraph 2, Final Sentence: The following text requires 
revisions. “While there is uncertainty in the extent of early 
life exposures, the available data suggest that in utero and 
infant exposures to bioaccumulative COPCs via the 
mother’s consumption of LPRSA fish and crab are not 
contributing appreciably to lifetime risk.” Replace the 
sentence with the following: “The extent to which women of 
childbearing age are consuming or will consume LPRSA fish 
and crabs is uncertain.” 

Paragraph 1, First Sentence: The phrase “and infant (0-1 
yr)” was included because the young child receptor 
evaluated in the BHHRA is a child aged 1 to <7.  To clarify, 
the CPG proposes the following revision: 
 
Through the use of ADAFs, this BHHRA addresses the few 
COPCs that are assumed to exert carcinogenic effects via 
MMOA (i.e., potentially carcinogenic PAH, hexavalent 
chromium, and TCE), such that all age groups except pre- 
conception, in utero and infant (0-1 yr) are quantitatively 
addressed by this BHHRA. Note that the USEPA’s ADAF 
approach does include an infant aged 0 to <2 years; 
however, this BHHRA evaluates a young child aged 1 to <7, 
such that the 0 to <1 year infant is not explicitly included. 
Paragraph 1, after first sentence: 
The text was not intended as a critique on the USEPA 
approach, but rather to highlight that the approach taken in 
the BHHRA is health-protective. The USEPA RSL equations 
for TCE do in fact differentiate between the mutagenic 
effects for kidney cancer and the non- mutagenic effects for 
non-Hodgkin’s lymphoma and liver cancer through the use 
of adjustment factors to the cancer slope factor and 
inhalation unit risk factor (See Section 5.1.8 of the May 2016 
RSL User’s Guide (https://www.epa.gov/risk/regional- 
screening-levels-rsls-users-guide-may- 2016)). Using the 
approach taken by USEPA for RSL derivation, the potential 
risks for TCE would be lower than those predicted by the 
BHHRA. However, since TCE is not a risk-driver, the 
discussion about TCE will be removed. 
Paragraph 2, Final Sentence: The requested change will be 
made. 

The response is accepted pending review of the 
revised text. 

Completed. 

93 Page 7-40, Section 
7.3.5 Use of Surrogate 
Values 

The following sentence needs revision: “The COPCs that 
required surrogates generally consist of chemicals/groups 
where the assignment of surrogates is generally accepted, 
including PAH compounds, DDx isomers, chlordane 
isomers, endosulfan isomers, butyltins, and TPH ranges.” 
Within this sentence, replace the phrase “where the 
assignment of surrogates is generally accepted” with the 
phrase “that have been reviewed by the STSC, and for 
which the STSC has developed specific surrogate 
recommendations.” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

94 Page 7-40, Section 
7.3.6 Tier 3 Toxicity Values 

Replace the text in this section prior to the table with the 
following: 
 
“There is uncertainty associated with the toxicity values 
based on Tier 3 sources due to the variable nature of peer-
review and consensus among scientists on the best 
estimate of toxicity. While most COPCs have Tier 1 or 2 
toxicity values, it was necessary to identify Tier 3 toxicity 
values for six COPCs: organic arsenic, copper, thallium, 
TPH C9-C18, hexavalent chromium, and TCDD-TEQ. The 
following table summarizes the relevant exposure and 
toxicity information for these six compounds; their 
contribution to the risk results is discussed below.” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
95 

Page 7-43, Section 7.4 Risk 
Characterization 

In Paragraph 1, change “…upper-bound exposure 
estimates…” to “…upper-bound and average exposure 
estimates…” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

http://www.epa.gov/risk/regional-
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96 Page 7-43, Section 
7.4.1 Risk from Multiple 
Chemicals 

In Paragraph 2, cancer slope factors are mischaracterized 
as “upper 95th percentile estimates on a COPC’s 
carcinogenic potency” and “upper 95th percentiles of 
probability distributions.” Correct the description to “upper 
bound estimates of a COPC carcinogenic potency” 
throughout Paragraph 2. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

97 Page 7-44, Section 
7.4.1, table 

Remove arsenic from this table as an example since it is 
associated with other types of tumors including liver, etc. 

The referenced table presents noncancer endpoints. It is not 
clear why arsenic should be removed. 

The response is accepted. No change is needed to 
the table on page 7-44. 

No change. 

98 Pages 7-44 to 7-45, 
Section 7.4.2 

Change the language in the first sentence to: Generally, the 
goal of a risk assessment is to estimate risk to the RME 
individual. 
Third sentence: Change “extremely conservative (health-
protective)” to “health protective, and the majority of people 
will have a lower level of potential risk.” 
Remove the rest of the paragraph, starting with “For 
example, …” The example would only be accurate if all the 
input variables have the same variability and shape, which is 
rarely the case in actual situations as discussed in EPA’s 
2004 Office of the Science Advisor Staff Paper on Risk 
Assessment Principles & Practices (EPA/100/B-04/001). 
Factors with greater variability (e.g., chemical 
concentrations, which can vary at the LPRSA by more than 
2 orders of magnitude), influence the resulting percentile 
position much more than factors with more limited variability 
(e.g., loss of chemicals due to cooking). The staff paper 
notes that “selecting the mean value for the concentration 
input value and 95th percentile values for the others will 
result in a calculated exposure that is much closer to the 
mean of the resulting distribution than the 95th percentile (or 
higher), because the resulting distribution is heavily 
influenced by the concentration input.” This statement also 
holds true when using the 95% UCL on the mean of the 
concentrations for a robust data set. 
 
Add the following to the end of the first sentence at the top 
of page 7-45: “consistent with guidance (USEPA 1989, 
1990, 2014). Consequently, the resulting risk estimates are 
expected to be on the high end of the range of risks but 
within the range of plausible outcomes.” 
Add the following bullet to the list on page 7-45: 

 95 percent upper confidence limit on the arithmetic mean 
concentrations of chemicals in fish and crab tissue 

Revise the bullet regarding cancer slope factors from “95th 
percentile cancer slope factors” to Upper bound cancer 
slope factors 
Add to end of the section: 
“As stated in the Cancer Guidelines and other guidance 
documents, within a population a portion will be at the high 
end of the distribution while risks to the average individual 
represented by the 50th percentile will be lower. This risk 
assessment found that the risks to the average individual 
(i.e., CTE scenarios) still remained above the risk range 
and/or the goal of protection of an HI = 1.” 
Based on the above comment, Attachment D provides the 
revised Section 7.4.2 to be incorporated in the revised draft 
BHHRA 

The CPG does not agree that the combined effect of the 
directive assumptions and approaches used in the BHHRA 
resulted in risks that are “within the range of plausible 
outcomes.” 
With regard to the compounding conservatism discussion, it 
is important to note that most of the key exposure 
parameters, including concentration, ingestion rate, 
exposure duration, are lognormal in shape and have similar 
variability such that the combination of upper-bound 
assumptions leads to risks that exceed the 95th percentile 
(Cullen 1994, Burmaster and Harris 1993). 
Other “baseline” assumptions and approaches that also 
contribute to the overall pattern of compounding 
conservatism include the use of an FI of 1, assuming no 
change in exposure concentrations due to natural 
attenuation or biodegradation in the future, and the use of 
upper-bound toxicity values. The very conservative nature of 
the risk assessment process and resulting risk estimates is 
generally not recognized. 
 
EPA’s replacement text for Section 7.4.2 is acceptable with 
minor proposed revisions, as shown in EPA’s Attachment D 
in redline strikeout. 

The CPG’s response still fails to recognize that the 
concentrations used in the HHRA are estimates of the 
mean concentrations, and not upper-bound values. In 
addition, the response is mistaken in stating that 
concentrations, varying by more than 2 orders 
magnitude, have a similar variability to other 
exposure parameters. 
The proposed revisions to 7.4.2 as shown in 
Attachment D in redline strikeout are acceptable, 
except for removing the phrase “but within the range 
of plausible outcomes.” The phrase must be retained. 

Completed.   
 
Per the 2/15/2017 email from Jennifer 
LaPoma (EPA) to Rob Law (de maximis), 
the phrase “within the range of plausible 
outcomes” was not included in the 
second sentence of the second 
paragraph of Section 7.4.2. 
 
The CPG’s request for Region 2’s re-
analysis of the Connelly et al. (1992) 
data set is still outstanding. 
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99 Page 7-45, Section 
7.4.3 Risks to Sensitive 
Populations 

In the last sentence, change “through the use conservative 
assumptions” to “through the use of health protective 
assumptions.” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

100 Page 7-48, Section 7.5 
Summary of Uncertainty in 
BHHRA for the LPRSA 

Change the statement “very conservative” to “health 
protective”. 

The text will be revised to remove “very” and the phrase 
“and provide a high degree of health-protectiveness” will be 
added to the end of the sentence. 

The response is partially accepted pending review of 
the revised text: Change the end of the sentence 
from “very conservative” to “conservative and health-
protective.” 

Completed. 

101 Pages 8-2 to 8-3, 
Section 8.1.2 Exposure 
Assessment 

The discussion regarding EPA Region 2 needs to clarify that 
the values provided to the CPG are consistent with 
guidance. Also clarify that the RME is the basis for decisions 
at Superfund sites. 

See response to General Comment 2. The text will be 
clarified to note the RME is the basis for decisions at 
Superfund sites. 

The response is accepted pending review of the 
revised text. 

Completed. 

102 Page 8-3, Section 8.1.3 
Toxicity Assessment 

Remove the reference to Bowers et al. for the lead 
exposure. The appropriate references are the IEUBK and 
Lead Methodology which may incorporate the Bowers work. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

103 Pages 8-4 through 8-6, 
Section 8.1.4 tables 

Highlight the exceedance of the risk range for individual 
chemicals on the tables in Sections 8.1.4.1 and 8.1.4.2. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

104 Page 8-8, Section 8.2 
Conclusions 

Indicate that the RME is the basis for the decision in 
appropriate bullets. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

105 Page 8-10, Section 8.2 
Conclusions 

Last paragraph, second sentence: Change “conservative” to 
“health protective.” Last paragraph, third sentence: Clarify 
that the evaluation of risks in the absence of background is 
consistent with guidance. 

The requested changes will be made. The response is accepted pending review of the 
revised text. 

Completed. 

106 Pages 8-8 through 8- 
10, Section 8.2 Conclusions 

Revise this section per comments provided on the Executive 
Summary (Section E.3 Conclusions). 

See response to Specific Comment 19. The response is accepted, including the CPG’s 
proposed revisions shown in Attachment A. 

Completed. 

107 Table 3-12 The report is missing Table 3-12, which is listed in the Table 
of Contents as “Analysis of Tissue COPCs Not Identified as 
Surface Water or Sediment COPCs.” 

The table was inadvertently omitted and will be included in 
the revised BHHRA. 

The response is accepted pending review of the 
revised text. 

Completed. 

108 Table 5-1, chemicals using 
Chlordane as surrogate 

Per final response to Comment 87c on the Draft BHHRA 
(provided in December 4, 2015 letter), 

 Change the RfD for cis-Nonachlor from 1.72E-04 mg/kg-day 
to 1.04E-04 mg/kg-day. Change the relative potency factor 
(RPF) in footnote g from 2.9 to 4.8. 

 Change the RfD for trans-Nonachlor from 2.51E-05 mg/kg-
day to 1.55E-05 mg/kg- day. Change the RPF in footnote g 
from 19.9 to 32.2. 
Footnote g should be updated to include the November 12 
and November 24, 2015, letters from STSC to Marian 
Olsen. 

See responses to General Comment 4 and Specific 
Comment 42. 

The response is partially acceptable. See responses 
to General Comment 4 and Specific Comment 42. 

Completed.   
 
A reference to STSC’s 11/12/2015 letter 
(which pertains to noncancer) has been 
added to Table 5-1 footnote (g).   
A reference to STSC’s 11/24/2015 letter 
(which pertains to cancer) has been 
added to Table 5-2 footnote (g).   

109 Table 5-2, PCBs As noted on page 5-12 of the text, the “lowest risk and 
persistence” CSFs for PCBs were not used in this BHHRA. 
Remove these two rows from the table, or add a footnote to 
the table indicating the values were not used in the BHHRA. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

The requested footnote has been added 
to Table 5-2. 
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110 Table 5-2, chemicals using 
Chlordane as surrogate 

Per final response to Comment 87c on the Draft BHHRA 
(provided in December 4, 2015 letter), chlordane RPFs 
should apply only to the noncancer assessment and should 
be removed from this table. 

 Change the cancer slope factor for cis-Nonachlor from 
1.02E+00 (mg/kg-day)-1 to 3.50E-01 (mg/kg-day)-1. 

 Change the cancer slope factor for Oxychlordane from 
1.96E+00 (mg/kg-day)-1 to 3.50E-01 (mg/kg-day)-1. 

 Change the cancer slope factor for trans-Nonachlor from 
6.97E+00 (mg/kg-day)-1 to 3.50E-01 (mg/kg-day)-1. 

 Change footnote g to “Value for chlordane is used as a 
surrogate based on structural similarity. Letters from 
Superfund Technical Support Center to Marian Olsen dated 
August 5, November 12, and November 24, 2015.” 

See responses to General Comment 4 and Specific 
Comment 42. 

The response is partially acceptable. See responses 
to General Comment 4 and Specific Comment 42. 

Completed. 

111 Tables 6-15 through 6- 
21, Identification of Potential 
COCs 

Remove cis-Nonachlor, Oxychlordane, and/or trans-
Nonachlor from these tables as necessary based on revised 
risks using the updated toxicity values. Also, add Dieldrin as 
a potential COC in Tables 6-15, 6-17, and 6-19 for Angler 
(Adult)/Crab Muscle & Hepatopancreas. 

See responses to General Comment 4 and Specific 
Comment 42. Dieldrin will be added as a potential COC for 
Adult Angler Crab Muscle and Hepatopancreas in Tables 6-
15, 6-17 
and 6-19. 

The response is unacceptable. 
See responses to General Comment 4 and Specific 
Comment 42. Chemicals that would not be potential 
COCs if the correct toxicity values were applied 
should be removed from the tables summarizing 
potential COCs. 

Completed.  Note that trans-nonachlor 
remains a COC for the RME mixed fish 
diet for noncancer. 

112 Table 6-21, Summary of 
Potential COCs By Medium 
and Scenario 

Add an “X” to the table for PCBs (non-DLC) for RME Crab 
Muscle and Hepatopancreas (based on information in Table 
10.7). Add gamma-Chlordane to the table with an “X” for 
RME Mixed Fish Diet (based on information in Table 10.7) 

The “X”s for these constituents were inadvertently left out, 
and the table will be revised as requested. 

The response is accepted pending review of the 
revised text. 

Completed. 

113 Appendix L, pages 1-1 to 1-
2, Fourth Paragraph, 
Second Sentence 

Change “The approach used for establishing background 
concentrations…” to “The approach used for evaluating 
background concentrations…” 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 

 
114 

Appendix L, Section 3.1 
Outlier Identification, 
Footnote 2 and Final 
Paragraph of Section 

The footnote on page 3-1 states that BaP in surface water is 
not evaluated further in the background appendix. However, 
on page 3-3, the final paragraph in Section 3.1 is about BaP 
in surface water and refers to summary statistics in Table L-
10. Either remove the paragraph and Table L-10, or move 
footnote 2 to follow this paragraph. 

The footnote will be moved as requested. The response is accepted pending review of the 
revised text. 

The footnote has been struck because 
benzo(a)pyrene is no longer a COC. 

115 Appendix L, page 4-1, 
Section 4.0 Exposure Point 
Concentrations for 
Background Risk and Tables 
L-15 through L-19 and L-21 
through L-24 

Per response to Comment 218 (10/16/15) on the Draft 
BHHRA, the text should clarify which statistic was used as 
the EPC. 

 At the end of the first paragraph on page 4-1, insert the 
sentence “The EPC is the lower of the UCL and maximum 
detected concentration for data sets with at least 5 detected 
samples; for data sets with fewer than 5 samples or 5 
detects, the EPC is the maximum concentration.” 
In Tables L-15 through L-19 and L-21 through L-24, copy 
footnote f from Table L-25 and insert the footnote after 
“Exposure Point Concentrations” in the title. 

The requested change will be made. The response is accepted pending review of the 
revised text. 

Completed. 
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116 Page 5-2, Section 5.1, Third Bullet Change the reference for HEAST from USEPA 1997c to USEPA 1997b. The requested change will be made. Acceptable. Completed. 

117 Page 6-35, First Full Paragraph Change “Appendix J” to “Appendix L” where the background data were checked for outliers. The requested change will be made. Acceptable. Completed. 

118 Page 7-18, Section 7.2.2, Third 
Paragraph, Third Sentence 

Currently reads “Results are provided in Appendix F American eel…” Insert the word “for” 
after “Appendix F.” 

The requested change will be made. Acceptable. Completed. 

119 Page 7-24, Section 7.2.2.4, Second 
Paragraph, Last Sentence 

Remove the phrase “…surface water, sediment, and…” because Table 7-1 just presents 
data for tissue. 

The requested change will be made. Acceptable. Completed. 

120 Page 7-34, Section 7.3.2.3, Second 
Paragraph, Last Sentence 

Change the reference at the end of the sentence from USEPA 2013a to USEPA 2015a. The requested change will be made. Acceptable. Completed. 

121 Page 9-17, References For USEPA, 2014a, add the following to the end of the citation: “FAQs updated September 
14, 2015.” 

The requested change will be made. Acceptable. Completed. 

122 Table 3-11a The text for locations of maximum concentrations in blue crab tissue were cut off throughout 
the table. Please revise the row height/width accordingly. 

The requested change will be made. Acceptable. Completed. 

 
123 

Table 6-2 Values in this table should match the sitewide values presented in Table 6-8 (for RME) and 
Table 6-12 (for CTE), but occasionally differ because of the number of decimal places 
presented (e.g., 0.1 shown rather than 0.09). Please make information in these tables 
consistent. 

The requested change will be made. Acceptable. Completed. 

124 Appendix A, List of Tables and 
Attachments 

 In the titles for Tables A-1, A-10, and A-19, change “Butylins” to “Butyltins” 
 Add the two new attachments for data usability worksheets to this TOC list 

The requested change will be made. Acceptable. Completed. 

125 Appendix A, Table A-19 In the title, change “Butylins” to “Butyltins” The requested change will be made. Acceptable. Completed. 

126 Appendix L, page 2-1,  
Table L-1 

Correct the number of fish tissue samples from above Dundee Dam. Change “50 fillet 
samples” to “47 fillet samples” based on the information in later tables (e.g., Table L-4). 

The requested change will be made. Additionally, Table L-5 will be 
revised to remove repeated samples for smallmouth bass and to add 
a missing sample for northern pike. 

Acceptable. Completed. 

127 Appendix L, Table L-5  There should only be 3 samples listed for Smallmouth Bass. Remove the repeated samples. 
 Insert the missing Northern Pike sample. 

The requested change will be made. Acceptable. Completed. 

128 Appendix L, Table L-9 Footnote j (about “Blue crab – muscle only”) is missing. Please add. The requested change will be made. Acceptable. Completed. 

129 Appendix L, Table L-18 Correct the FOD for Hexachlorobenzene from 3:6 to 3:3. Hexachlorobenzene was analyzed via two methods, E1699M and 
SW8270D, such that there are six results.(two for each sample). The 
results for the SW8270D method were not detected and will be 
eliminated from the summary statistics and the FOD will be updated 
to 3:3. Because the minimum, maximum, and mean detected 
statistics do not include non-detects, and a UCL was not calculated, 
no other changes are necessary. 

Acceptable. Completed. 

130 Appendix L, Table L-20 Remove “Largemouth &” from column header for Smallmouth Bass. Correct information in 
footnotes a through e as follows: 

 American eel EPC selected in Table L-16 (not L-13) 
 Channel catfish EPC selected in Table L-17 (not L-14) 
 Common carp EPC selected in Table L-19 (not L-16) 
 Smallmouth bass EPC selected in Table L-18 (not L-15, and remove Largemouth bass from 

footnote) 
 White perch EPC selected in Table L-15 (not L-12) 

The requested changes will be made. Acceptable. Completed. 

 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
     REGION II 
290 BROADWAY 

NEW YORK, NEW YORK 10007-1866 

June 14, 2017 

BY ELECTRONIC MAIL 

Robert Law, Ph.D. 
CPG Project Coordinator  
de maximis, inc. 
186 Center Street, Suite 290 
Clinton, New Jersey 08809 

Re: Lower Passaic River Study Area (LPRSA) Revised Draft Final Baseline Human Health 
Risk Assessment (BHHRA) – Administrative Settlement Agreement and Order on 
Consent for Remedial Investigation/Feasibility Study (AOC) CERCLA Docket No. 02-
2007-2009 

Dear Dr. Law: 

The U.S. Environmental Protection Agency (EPA) has completed a review of the Cooperating 
Parties Group’s (CPG) March 2017 submission of the revised draft final BHHRA. In accordance 
with Section X of the AOC, please revise the BHHRA in accordance with the direction provided 
in the enclosed comment set and resubmit to EPA.  

Also enclosed with this letter is a memorandum to the file regarding review of lead modeling 
results from the BHHRA for the LPRSA in consideration of EPA’s December 2016 
memorandum titled, “Updated Scientific Considerations for Lead in Soil Cleanups.”  

Please let me know if you have any questions and/or would like to schedule a conference call to 
discuss EPA’s comments or the memorandum to the file.    

Sincerely, 

Jennifer LaPoma, Remedial Project Manager 
Lower Passaic River Study Area RI/FS 

Enclosures 



 

 

Cc:  M. Sivak, EPA (by email) 
 M. Olsen, EPA (by email)  
 F. Zizila, EPA (by email)  
 W. Potter, demaximis (by email)  
   



 

EPA JUNE 14, 2017 COMMENTS 
REVISED DRAFT FINAL BASELINE HUMAN HEALTH RISK ASSESSMENT REPORT 

 FOR THE LOWER PASSAIC RIVER STUDY AREA  
DATED MARCH 2017 

 
 

No. Comment 

1  Most of the comments on the Revised Draft BHHRA have been fully addressed. 

2  

Per response to EPA General Comment 2, the use of statements like “at the direction of USEPA” was 
to be eliminated in the document except for two places in the text (in Sections 4.3 and 7.3.2.1). 
However, such statements have not been removed from exposure point concentration tables (Tables 
4-8 through 4-21 and 4-23 through 4-28) which all have the footnote: “Per USEPA direction, the 
exposure point concentration used to evaluate Reasonable Maximum Exposure (RME) is also used to 
evaluate Central Tendency Exposure (CTE).” This practice is consistent with standard RAGS guidance. 
Replace the phrase “Per USEPA direction” with “Consistent with risk assessment guidance” 

3  

Per response to EPA General Comment 18, the term “target endpoint” was to be replaced with 
“target organ effect” throughout the document. This replacement was completed through most of 
the text, but “target endpoint” remains on many tables and several figures. Make the replacement on 
Tables ES-3, 6-2, 6-4, 6-8, 6-12, 6-15 through 6-20, and on Figures 8-2 through 8-4. 

 
No. Page No. Specific Technical Comments 

4  
Page 6-36, Section 
6.4 Potential COC 
Identification, Table 

Per response to Comment 63 on the Revised Draft BHHRA, the COC table was 
revised, but has one editorial error. Under RME Mixed Fish Diet, Heptachlor 
Epoxide is listed under two columns for cancer risk: “>10-5 to <10-4” and “>10-6 
to <10-5”. The risk for the combined child/adult angler receptor was >10-5. 
Remove Heptachlor Epoxide from the column “>10-6 to <10-5” for the fish diet. 

5  

Page 7-28, Section 
7.2.3.1 Default 
Dermal Absorption 
Fractions 

Per response to Comment 86 on the Revised Draft BHHRA, add the following 
statement after the table of foc values on page 7-28:   

“While a lower DAF may be applicable if accessible areas with sediment foc 
> 10% are found, it is important to note that estimated cancer risks and 
noncancer hazards from dermal exposures to TCDD-TEQ in sediment are 
already within the NCP risk range and less than or equal to the goal of 
protection of an HI of 1.” 

6  
Page 8-11, Section 
8.2 Conclusions, last 
paragraph 

Per response to Comment 106 on the Revised Draft BHHRA, Section 8.2 should 
have been revised consistent with Attachment A to the comments (and 
consistent with Section E.3 Conclusions). However, three sentences were 
added to the end of this paragraph that were not included in Attachment A. 
These sentences repeat information regarding background levels that was 
presented in the preceding paragraph. Remove the three sentences, 
beginning with “Further, and consistent with USEPA guidance…” 
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Table 3-12 Analysis 
of Tissue COPCs Not 
Identified as Surface 
Water or Sediment 
COPCs 

Per response to Comment 107 on the Revised Draft BHHRA, Table 3-12 was 
inadvertently omitted from the previous draft and is now included in the 
Revised Draft Final BHHRA.  
However, upon review of this table, it seems that several references in the 
text incorrectly refer to Table 3-12.  

• Page 3-10, Footnote 10: “…mixed diet COPCs are summarized in Table 
3-12” should refer to Table 3-13 instead. 

• Page 3-11, first sentence in Section 3.4.1: “…were retained as COPCs 
in one or more media, as summarized below and in Table 3-12” 
should refer to Table 3-13 instead. 

• Page 3-11, third paragraph: “As shown in Table 3-11, all of these 
chemicals were detected in surface water or sediment…” should refer 
to Table 3-12 instead.  
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The attached memorandum titled "Refinements to Lead Models for the LPRSA Human Health
Risk Assessment" dated May 30, 2017 documents the U.S. Environmental Protection Agency's
(EPA) evaluation oflead for the LPRSA (OU4) with consideration ofthe EPA's December 22,
2016 release of "Updated Scientific Considerations for Lead in Soil Cleanups" OLEM
Directive 9200.2-167.



 

Memorandum 
 

To: Jennifer LaPoma, EPA Region 2 
 Elizabeth Franklin, USACE 
 
From: Kristen Carpenter, CDM Smith 
 Scott Kirchner, CDM Smith 
 
Date: May 30, 2017 
 
Subject: Refinements to Lead Models for the LPRSA Human Health Risk Assessment 
   

At the request of the United States Environmental Protection Agency Region 2 (EPA) and the United 
States Army Corps of Engineers (USACE), CDM Federal Programs Corporation (CDM Smith) 
reviewed lead modeling results from the Human Health Risk Assessment (HHRA) report (AECOM 
2017) for the Lower Passaic River Study Area (LPRSA) against lower blood lead levels of concern 
identified in a recent memorandum, “Updated Scientific Considerations for Lead in Soil Cleanups” 
(USEPA 2016). In addition, CDM Smith refined exposure point concentration assumptions used to 
estimate lead exposures in the modeling.  

Appendix G of the HHRA provides an evaluation of the potential exposures to lead in accessible 
surface sediment, surface water, and blue crab tissue from the LPRSA. Receptors were evaluated by 
age group, including young children (1 to <7 years of age), adolescents (7 to <19 years of age), and 
adults. Potential exposures to lead for young children were quantified using the USEPA Integrated 
Exposure Uptake Biokinetic (IEUBK) model that correlates lead levels in the environment to blood 
lead levels in children. For receptors greater than 7 years of age, the USEPA Adult Lead 
Methodology (ALM) model was used. Predicted blood levels were compared to USEPA’s blood lead 
level of concern of 10 micrograms of lead per deciliter of blood (µg/dL) for all age groups, and to 
USEPA’s risk reduction goal that at least 95% of young children in a population have blood lead 
levels below 10 µg/dL. Based on the modeling presented in Appendix G of the HHRA, >99% of 
receptor populations were estimated to have blood lead levels below 10 µg/dL. Therefore, lead was 
not identified as a potential chemical of concern (COC) for LPRSA.  

However, the December 2016 USEPA memorandum, “Updated Scientific Considerations for Lead in 
Soil Cleanups” (USEPA 2016), notes that current scientific literature provides evidence that adverse 
health effects are associated with blood lead levels less than 10 µg/dL. Specifically, the memo states 
that there is “clear evidence of cognitive function decrements… in young children (4 to 11 years 
old) with mean or group blood Pb levels between 2 and 8 ug/dL” and that another study found 
sufficient evidence of “adverse effects on academic achievement, IQ, other cognitive measures, 
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attention-related behaviors, and problem behaviors at BLLs below 5 ug/dL.” Although the memo 
specifically addresses soil, in order to be protective, CDM Smith reran IEUBK and ALM modeling for 
select sediment receptors from the LPRSA HHRA to determine whether lead might be a potential 
COC for the site based on lower blood lead levels of concern. 

Model Results Using HHRA Assumptions with Lower Blood Lead Levels of Concern 
Modeling was performed using the same exposure assumptions used in Appendix G of the HHRA 
while adjusting the target blood lead level to values lower than 10 µg/dL.  

Among young child receptors, predicted blood lead levels in the HHRA were highest for the young 
child swimmer and young child wader, both with a predicted geometric mean blood lead level of 3 
µg/dL. These two receptors were assumed to have the same amount of exposure to sediment. Only 
0.5% of these young child receptor populations were predicted to have a blood lead level above 10 
µg/dL.  

Using the HHRA exposure assumptions, the IEUBK model was run for several different blood lead 
levels of concern, referred to as “Cutoff” in the model results (presented in Attachment 1). The 
values of 2, 5, and 8 ug/dL that were mentioned in the memo (EPA 2016) were used. In addition, 
the model was run iteratively with different cutoffs to identify the blood lead level at the 95th 
percentile of the exposed population (bolded in the table below).  

IEUBK Model Results for Young Child Swimmer or Waders Using HHRA Inputs 

Blood Lead Level of Concern 10 µg/dL 8 µg/dL 6.5 µg/dL 5 µg/dL 2 µg/dL 

Predicted Geometric Mean 
Blood Lead Level (µg/dL) 

3.0 3.0 3.0 3.0 3.0 

% Above 0.5 1.9 5 13.9 80.6 

% Below 99.5 98.1 95 86.1 19.4 

As shown in the table above, as the blood lead level of concern decreases below 10 µg/dL, an 
increasing portion of the population would have blood lead levels exceeding the levels of concern. 
For young child swimmers or waders, the IEUBK model predicts that 5% of the population would 
have blood lead levels exceeding 6.5 µg/dL. About 14% of that population would have blood lead 
levels exceeding 5 µg/dL and about 81% of that population would have blood lead levels exceeding 
2 µg/dL. 

For an adolescent wader receptor, the predicted blood lead level in the HHRA using the ALM model 
was 1.2 µg/dL, and the probability that fetal blood lead levels would exceed 10 µg/dL was only 
0.008%. The table below presents ALM model results for a range of blood lead levels of concern, 
referred to as “target PbB level of concern” in the model.  
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ALM Model Results for Adolescent Waders Using HHRA Inputs 

Blood lead level of concern 10 µg/dL 8 µg/dL 5 µg/dL 2.8 µg/dL 2 µg/dL 

Predicted geometric mean 
blood lead level in adolescent 
wader (µg/dL) 

1.2 1.2 1.2 1.2 1.2 

Probability that fetal blood 
lead level exceeds the blood 
lead level of concern 

0.008% 0.03% 0.46% 5.0% 14.8% 

For adolescent waders, the ALM model predicts that the 95th percentile blood lead level among 
fetuses of wader receptors would be 2.8 µg/dL. Almost 15% of the population would have fetal 
blood lead levels exceeding 2 µg/dL. It should be noted that even if there were no lead in sediment 
(i.e., sediment lead concentration set to 0 mg/kg in the model), the ALM model predicts that 8.7% of 
the population would have fetal blood lead levels exceeding 2 µg/dL solely due to the default 
baseline blood lead level of 1 µg/dL used in the model. 

IEUBK Model Results Accounting for Intermittent Exposure 
Exposure to sediment at the LPRSA is not expected to occur continuously (i.e., 7 days/week), but 
intermittently: 1 to 3 days/week during the summer months for many of the receptors evaluated in 
the HHRA. While such intermittent exposure is accounted for in the ALM model, it is not accounted 
for in the IEUBK model for young children. Blood lead levels modeled in the HHRA for young 
children basically assumed a consistent exposure to the concentrations of lead in site sediment. If 
children are exposed to lower concentrations of lead in off-site soil on the 6 days per week when 
they are not at the river, then the modeling in the HHRA may overestimate blood lead levels.  

USEPA guidance (USEPA 2003) recommends using a simple time-weighted average approach to 
account for exposures at more than one location. The soil and sediment concentrations are 
weighted based on the estimated fraction of total soil and sediment ingestion that occurs at the site 
and away from the site (e.g., at a residence). A “separate calculation is made up front (i.e., outside 
the model) to obtain appropriately weighted average concentrations of soil lead. These average 
values can then be entered directly into the model as fixed media concentrations.” (USEPA 2003)  

�� � � ℎ� � �  � � � � � �� � � =  � � �  ×  �� �

�

� =1

 

where: 

Weighted PbCmedium = Weighted lead concentration in medium (mg/kg) 
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Ci = Media concentration at location i (in this case, i = LPRSA or residential yard) (mg/kg) 

EFi = Exposure frequency at location i (in this case, i = LPRSA or residential yard) 
(days/week). The sum of the days/week at the LPRSA and residential yard is 7. 

The default soil-lead concentration in the IEUBK model (i.e., 200 mg/kg) was used to represent 
concentrations in residential yards in the calculation of a time-weighted average concentration. 
IEUBK guidance (USEPA 1994) states that the natural concentration of lead in soil from weathering 
of crustal materials is about 10 to 25 mg/kg, and that “a plausible urban background is 75 to 200 
mg/kg”. The default value of 200 mg/kg is considered “a reasonable, nationally representative soil 
lead concentration for the continental United States” (USEPA 2017).  

As summarized in Appendix G of the HHRA (Table G-1), sediment-lead concentrations at the LPRSA 
range from 3.94 to 2,050 mg/kg, with a site-wide mean concentration of 234 mg/kg. When the river 
is divided into 3-mile segments, the highest mean concentration within any segment is 317 mg/kg 
for River Miles 6-9 East Bank, and this value was used to represent concentrations in LPRSA 
sediment in the HHRA models and in the calculation of a time-weighted average concentration 
below. 

Young children are assumed to visit the LPRSA once a week for 13 weeks per year (i.e., during 
summer months) or 13 days/year. As noted in USEPA guidance (USEPA 2003), the time-weighting 
factor should be based on the smallest time period in which the exposures repeat. Therefore, the 
time weighting is 1 day/7 days and not 13 days/365 days. The IEUBK predictions are expected to 
approximate the blood lead concentrations within the seasons when exposures to lead in the 
environment occur.  

Based on the above assumptions, a time-weighted average concentration was calculated as follows: 

Weighted PbCsoil and sediment = (200 mg/kg x 6 days/7days) + (317 mg/kg x 1 day/7 days) 

    = 171.4 mg/kg + 45.3 mg/kg 

    = 216.7 mg/kg 

The table below presents IEUBK model results using the time-weighted average concentration of 
216.7 mg of lead in soil and sediment for young child swimmers. 
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IEUBK Model Results for Young Child Swimmer Using Time Weighted Average Concentration 

Blood Lead Level of Concern 10 µg/dL 8 µg/dL 5 µg/dL 4.5 µg/dL 2 µg/dL 

Geometric Mean BLL (µg/dL) 2.1 2.1 2.1 2.1 2.1 

% Above 0.04 0.2 3.2 5.2 53.9 

% Below 99.96 99.8 96.8 94.8 46.1 

Using a time-weighted average soil/sediment lead concentration of 216.7 mg/kg, the IEUBK model 
predicts that about 95% of the young child swimmer population would have blood lead levels 
below 4.5 µg/dL.  

Uncertainties 
There are uncertainties in the ability of the lead models to predict blood lead levels for the 
receptors at the LPRSA. In addition to the uncertainties noted in Appendix G of the HHRA, the HHRA 
exposure scenarios, while considered reasonable maximum exposures (RME), are at the lower 
limits of the lead model designs. Exposures were assumed to occur one to three times per week 
over a 13-week period (i.e., 91-day period). The Technical Review Workgroup for Metals and 
Asbestos (TRW) Lead Committee “recommends that users not apply the IEUBK model or the ALM 
to assess exposure frequency less than 1 day per week and of duration shorter than 90 consecutive 
days... The reliability of these models for predicting PbB concentrations for exposure durations less 
than 90 consecutive days has not been assessed” (USEPA 2016a). The models may overpredict 
blood lead concentrations for exposures that are less frequent and of shorter duration than the 
HHRA RME scenarios. 

In addition, there is uncertainty in the use of a default soil lead concentration of 200 mg/kg to 
estimate the time-weighted average. Average urban soil lead concentrations near the LPRSA have 
not been measured and may be higher or lower than 200 mg/kg. Off-site soil lead concentrations 
would be associated with sources other than the LPRSA. As noted in USEPA 2016b, Superfund 
programs do not normally set cleanup levels below natural or anthropogenic background levels. 
The single measurement of lead in accessible sediment above Dundee Dam, upstream of the LPRSA, 
was 189 mg/kg. This upstream concentration is just a bit lower than the default soil lead 
concentration of 200 mg/kg. However, the data is extremely limited and cannot be counted on to 
characterize background sediment or soil concentrations with any certainty. 

Conclusions 
Although the December 2016 memo specifically addresses soil, in order to be protective, CDM 
Smith reran the IEUBK and ALM modeling for select receptors from the LPRSA HHRA who may be 
exposed to other media (e.g., sediment, surface water). Using the blood lead level of concern of 5 
µg/dL identified in the memo shows that the percentage of children below that target is generally in 
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agreement with the conclusions in Appendix G of the HHRA. Therefore, lead is not considered to be 
a COC for the LPRSA.   
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Attachment 1  



 

 

IEUBK Output, Young Child Swimmer, HHRA Assumptions, Cutoff = 10 ug/dL 

 

IEUBK Output, Young Child Swimmer, HHRA Assumptions, Cutoff = 8 ug/dL 

 

 

 

 

 



 

 

IEUBK Output, Young Child Swimmer, HHRA Assumptions, Cutoff = 6.5 ug/dL 

 

IEUBK Output, Young Child Swimmer, HHRA Assumptions, Cutoff = 5 ug/dL 

 

 

 

 



 

 

IEUBK Output, Young Child Swimmer, HHRA Assumptions, Cutoff = 2 ug/dL 

 

 
IEUBK Output, Young Child Swimmer, TWA concentration, Cutoff = 10 ug/dL 

  



 

 

IEUBK Output, Young Child Swimmer, TWA concentration, Cutoff = 8 ug/dL 

 

 

IEUBK Output, Young Child Swimmer, TWA concentration, Cutoff = 5 ug/dL 

 

 

 

 

 



 

 

IEUBK Output, Young Child Swimmer, TWA concentration, Cutoff = 4.5 ug/dL 

 

 

IEUBK Output, Young Child Swimmer, TWA concentration, Cutoff = 2 ug/dL 
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No. EPA Comment CPG Response 

1 Most of the comments on the Revised Draft BHHRA have been fully addressed. CPG agrees. 

 
 
 

2 

Per response to EPA General Comment 2, the use of statements like “at the 
direction of USEPA” was to be eliminated in the document except for two places in 
the text (in Sections 4.3 and 7.3.2.1).  However, such statements have not been 
removed from exposure point concentration tables (Tables 4-8 through 4-21 and 4-
23 through 4-28) which all have the footnote: “Per USEPA direction, the exposure 
point concentration used to evaluate Reasonable Maximum Exposure (RME) is 
also used to evaluate Central Tendency Exposure (CTE).” This practice is 
consistent with standard RAGS guidance. Replace the phrase “Per USEPA 
direction” with “Consistent with risk assessment guidance” 

The text in the tables has been revised. 

 
3 

Per response to EPA General Comment 18, the term “target endpoint” was to be 
replaced with “target organ effect” throughout the document. This replacement was 
completed through most of the text, but “target endpoint” remains on many tables 
and several figures. Make the replacement on Tables ES-3, 6-2, 6-4, 6-8, 6-12, 6-15 
through 6-20, and on Figures 8-2 through 8-4. 

The text in the tables has been revised. 
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No. Page No. EPA Specific Technical Comments CPG Response 

 
 
4 

 
Page 6-36, Section 
6.4 Potential 
COC 
Identification, 
Table 

Per response to Comment 63 on the Revised Draft BHHRA, the COC table was 
revised, but has one editorial error. Under RME Mixed Fish Diet, Heptachlor 
Epoxide is listed under two columns for cancer risk: “>10-5 to <10-4” and “>10-6 

to <10-5”. The risk for the combined child/adult angler receptor was >10-5. 
Remove Heptachlor Epoxide from the column “>10-6 to <10-5” for the fish diet. 

Heptachlor epoxide has been removed 
from the “10-6 to <10-5” column. 

 
 
 
5 

 
Page 7-28, Section 
7.2.3.1 Default 
Dermal 
Absorption 
Fractions 

Per response to Comment 86 on the Revised Draft BHHRA, add the following 
statement after the table of foc values on page 7-28: 

“While a lower DAF may be applicable if accessible areas with sediment foc 
> 10% are found, it is important to note that estimated cancer risks and 
noncancer hazards from dermal exposures to TCDD-TEQ in sediment are 
already within the NCP risk range and less than or equal to the goal of 
protection of an HI of 1.” 

The paragraph was inadvertently 
omitted and has been added. 

 
 
 
6 

 
 
Page 8-11, Section 
8.2 Conclusions, 
last paragraph 

Per response to Comment 106 on the Revised Draft BHHRA, Section 8.2 should 
have been revised consistent with Attachment A to the comments (and 
consistent with Section E.3 Conclusions). However, three sentences were added 
to the end of this paragraph that were not included in Attachment A. These 
sentences repeat information regarding background levels that was presented in 
the preceding paragraph. Remove the three sentences, beginning with “Further, 
and consistent with USEPA guidance…” 

The text has been deleted. 

7 

Table 3-12 Analysis 
of Tissue COPCs 
Not Identified as 
Surface Water or 
Sediment COPCs 

Per response to Comment 107 on the Revised Draft BHHRA, Table 3-12 was 
inadvertently omitted from the previous draft and is now included in the 
Revised Draft Final BHHRA. 
However, upon review of this table, it seems that several references in the 
text incorrectly refer to Table 3-12. 

• Page 3-10, Footnote 10: “…mixed diet COPCs are summarized in Table 
3-12” should refer to Table 3-13 instead. 

• Page 3-11, first sentence in Section 3.4.1: “…were retained as 
COPCs in one or more media, as summarized below and in Table 3-
12” should refer to Table 3-13 instead. 

Page 3-11, third paragraph: “As shown in Table 3-11, all of these chemicals 
were detected in surface water or sediment…” should refer to Table 3-12 
instead. 

The typographical errors have been 
corrected. 
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Male Female
Body Part m2 m2

Total Body Surface Area 2.06 1.85 19,550 (c)
Head  0.136 0.114 1,250
Face (a) 0.045 0.038 415
Trunk/Neck 0.827 0.654 7,405
Upper extremities 0.393 0.304 3,485
Arms 0.314 0.237 2,755

Upper arms 0.172 0.130 (b) 1,512
Forearms 0.148 0.11139 (b) 1,297
Hands 0.107 0.089 980

Lower extremities 0.802 0.707 7,545
Legs 0.682 0.598 6,400
Thighs 0.412 0.364 3,880
Lower legs 0.268 0.233 2,505
Feet 0.137 0.122 1,295

Angler, Swimmer (sediment only), Wader 6,492
Boater 2,692

Notes:
** The calculations presented here are consistent with those used to derive the default values presented in USEPA 2014.  
   The values here were derived for the assumed body parts exposed for LPRSA receptors.
EFH - 2011 Edition of the Exposure Factors Handbook.
(a) In accordance with USEPA (2004, 2011), 1/3 of head surface area used for face.
(b) In accordance with USEPA 2014 OSWER Directive on Recommended Default Exposure Factors, the 
     female forearms and upper arms surface areas were calculated as follows:
         Female arms [0.237] x (Male forearm/Male arms) [0.47]
         Female arms [0.237] x (Male upper arms/Male arms) [0.55]
(c) USEPA 2014 presents a default body surface area of 20,900 cm2 based on Table 7-10 of USEPA (2011), which presents 
     data for males only.  
References:
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part E, 
    Supplemental Guidance for Dermal Risk Assessment Final. EPA/540/R/99/005.
USEPA 2011: Exposure Factors Handbook:  2011 Edition.  EPA/600/R-09/052F.  September 2011.
USEPA 2014 - Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.  
    OSWER Directive 9200.1-120.  February 2014 with April 2015 corrections.

face, hands, forearms, lower legs, feet = 
face, hands, forearms  =

Mean Surface Area 
EFH Tables 7-12 and 7-13

TABLE N-1
CALCULATION OF BODY SURFACE AREA FOR ADULTS

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Receptor Specific Totals

Males and Females
Average of

cm2
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Mean Total Area (m2)
head arms hands legs feet forearms lower legs face whole body

Age (years) ** (a) (a) (a) (a) (a) (b) (c)
1 to <2 0.087 0.069 0.030 0.122 0.033 0.028 (d) 0.051 (i) 0.029 0.53
2 to <3 0.051 0.088 0.028 0.154 0.038 0.035 (d) 0.065 (i) 0.017 0.61
3 to <4 (data 3 to <6) 0.061 0.106 0.037 0.195 0.049 0.042 (e) 0.078 (j) 0.020 0.76
4 to <5 (data 3 to <6) 0.061 0.106 0.037 0.195 0.049 0.042 (e) 0.078 (j) 0.020 0.76
5 to <6 (data 3 to <6) 0.061 0.106 0.037 0.195 0.049 0.042 (e) 0.078 (j) 0.020 0.76
6 to <7 (data 6 to <11) (o) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.08

Average (cm2) (n) 645 1,043 367 1,953 485 415 791 215 7,500

Swimmer (sediment only), Wader face, hands, forearms, lower legs, feet = 2,272
Swimmer (Surface Water only) whole body = 7,500

Mean Total Area (m2)
head arms hands legs feet forearms lower legs face whole body

Age (years) ** (a) (a) (a) (a) (a) (b) (c)
7 to <8 (data 6 to <11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.08
8 to <9 (data 6 to <11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.08
9 to <10 (data 6 to <11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.08
10 to <11 (data 6 to <11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.08
11 to <12 (data 11 to <16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (l) 0.024 1.59
12 to <13 (data 11 to <16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (l) 0.024 1.59
13 to <14 (data 11 to <16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (l) 0.024 1.59
14 to <15 (data 11 to <16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (l) 0.024 1.59
15 to <16 (data 11 to <16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (l) 0.024 1.59
16 to <17 (data 16 to <21) 0.075 0.269 0.083 0.543 0.112 0.102 (h) 0.212 (m) 0.025 1.84
17 to <18 (data 16 to <21) 0.075 0.269 0.083 0.543 0.112 0.102 (h) 0.212 (m) 0.025 1.84
18 to <19 (data 16 to <21) 0.075 0.269 0.083 0.543 0.112 0.102 (h) 0.212 (m) 0.025 1.84

Average (cm2) (n) 712 2,122 678 4,407 961 811 1,749 237 14,825

Angler, Swimmer (sediment only), Wader face, hands, forearms, lower legs, feet = 4,436
Swimmer (Surface Water only) whole body = 14,825

Young Child (Age 1 to <7 Years)

Mean Surface Area by Body Part (m2)

Receptor-Specific Totals

Mean Surface Area by Body Part (m2)

Receptor-Specific Totals

TABLE N-2
CALCULATION OF BODY SURFACE AREA FOR CHILD AGE GROUPS

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Adolescent (Age 7 to <19 Years)
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TABLE N-2
CALCULATION OF BODY SURFACE AREA FOR CHILD AGE GROUPS

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Mean Total Area (m2)
head arms hands legs feet forearms lower legs face whole body

Age (years) ** (a) (a) (a) (a) (a) (b) (c)
7 to <8 (data 6 to <11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.08
8 to <9 (data 6 to <11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.08
9 to <10 (data 6 to <11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.08
10 to <11 (data 6 to <11) 0.066 0.151 0.051 0.311 0.073 0.059 (f) 0.124 (k) 0.022 1.08
11 to <12 (data 11 to <16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (h) 0.024 1.59
12 to <13 (data 11 to <16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (h) 0.024 1.59
13 to <14 (data 11 to <16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (h) 0.024 1.59

Average (cm2) (n) 690 1,836 600 3,847 867 706 1,539 230 12,986

Boater (Paddler) face, hands, forearms, lower legs, feet = 3,942

Mean Total Area (m2)
head arms hands legs feet forearms lower legs face whole body

Age (years) ** (a) (a) (a) (a) (a) (b) (c)
14 to <15 (data 11 to <16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (l) 0.024 1.59
15 to <16 (data 11 to <16) 0.073 0.227 0.072 0.483 0.105 0.086 (g) 0.193 (l) 0.024 1.59
16 to <17 (data 16 to <21) 0.075 0.269 0.083 0.543 0.112 0.102 (h) 0.212 (m) 0.025 1.84
17 to <18 (data 16 to <21) 0.075 0.269 0.083 0.543 0.112 0.102 (h) 0.212 (m) 0.025 1.84
18 to <19 (data 16 to <21) 0.075 0.269 0.083 0.543 0.112 0.102 (h) 0.212 (m) 0.025 1.84

Average (cm2) (n) 742 2,522 786 5,190 1,092 958 2,043 247 17,400

Boater (Rower) face, hands, forearms 1,992

Teenager (Age 14 to <19 Years)

Mean Surface Area by Body Part (m2)

Receptor-Specific Totals

Older Child (Age 7 to <14 Years)

Mean Surface Area by Body Part (m2)

Receptor-Specific Totals
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TABLE N-2
CALCULATION OF BODY SURFACE AREA FOR CHILD AGE GROUPS

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Notes:
** The calculations presented here are consistent with those used to derive the default values presented in USEPA 2014.  The values here were derived
    for the specific age groups and assumed body parts exposed for LPRSA receptors.  USEPA 2011 does not present year-specific body surface area data.
    and therefore, the summary data for the applicable age group was applied to each year.  
(a) USEPA 2011. Table 7-2. Recommended Values for Surface Area of Body Parts; Mean Surface Area by Body Part.
(b) Surface area of the face is assumed to be one-third of the head (USEPA 2004, 2011).
(c) USEPA 2011. Table 7-1.  Recommended Values for Total Body Surface Area for Children (Sexes Combined) and Adults by Sex.
(d) Surface area for the arm x ratio of the forearm to the arm for the 2-year old, average of male and female (0.4) (EFH Table 7-8).  
(e) Surface area for the arm x ratio of the forearm to the arm for the 4-year old, average of male and female (0.4) (EFH Table 7-8).  
(f) Surface area for the arm x average of the ratios of the forearm to the arm for 6, 8 and 10 year-olds (0.39) (EFH Table 7-8).  
(g) Surface area for the arm x average of the ratios of the forearm to the arm for 12 and 14 year-olds (0.38) (EFH Table 7-8).  
(h) Surface area for the arm x average of the ratios of the forearm to the arm for 16 and 18 year-olds (0.38) (EFH Table 7-8).  
(i) Surface area for the leg x ratio of the lower leg to the leg for the 2-year old, average of male and female (0.42) (EFH Table 7-8).  
(j) Surface area for the leg x ratio of the lower leg to the leg for the 4-year old, average of male and female (0.4) (EFH Table 7-8).  
(k) Surface area for the leg x average of the ratios of the lower leg to the leg for the 6, 8 and 10 year-olds (0.4) (EFH Table 7-8).  
(l) Surface area for the leg x average of the ratios of the lower leg to the leg for the 12 and 14 year-olds (0.4) (EFH Table 7-8).  
(m) Surface area for the leg x average of the ratios of the lower leg to the leg for the 16 and 18 year-olds (0.39) (EFH Table 7-8).  
(n) Average for each body part over age range of receptor, multiplied by 10,000 cm2/m2.
(o) The use of surface area data for an older child (6 to < 11) to represent the surface area of a child age 6 to <11 may slightly overestimate the overall surface area
    for the young child (age 1 to < 7).

References:
USEPA 2004: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk Assessment 
    Final. USEPA/540/R/99/005
USEPA 2011 - USEPA Exposure Factors Handbook (EFH): 2011 Edition. September 2011. 
USEPA 2014 - Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.  
    OSWER Directive 9200.1-120.  February 2014 with April 2015 corrections.
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Age (years) ** Mean Body Weight (kg) (a)
1 to <2 11.4
2 to <3 13.5
3 to <4 15.9
4 to <5 18.5
5 to <6 20.6
6 to <7 22.5

Average 17.1

Rounded to 17

Age (years) ** Mean Body Weight (kg) (a)
7 to <8 27.4
8 to <9 31.3
9 to <10 36.2
10 to <11 39.5
11 to <12 44.6
12 to <13 50.3
13 to <14 56.9
14 to <15 61.5
15 to <16 65.9
16 to <17 68.0
17 to <18 66.6
18 to <19 70.2

Average 51.5

Rounded to 52

Adolescent (Age 7 to < 19 Years)

TABLE N-3
CALCULATION OF BODY WEIGHTS FOR CHILD AGE GROUPS

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Young Child (Age 1 to <7 Years)
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TABLE N-3
CALCULATION OF BODY WEIGHTS FOR CHILD AGE GROUPS

LOWER PASSAIC RIVER STUDY AREA
BASELINE HUMAN HEALTH RISK ASSESSMENT

Age (years) ** Mean Body Weight (kg) (a)
7 to <8 27.4
8 to <9 31.3
9 to <10 36.2
10 to <11 39.5
11 to <12 44.6
12 to <13 50.3
13 to <14 56.9

Average 40.9

Rounded to 41

Age (years) ** Mean Body Weight (kg) (a)
14 to <15 61.5
15 to <16 65.9
16 to <17 68.0
17 to <18 66.6
18 to <19 70.2
Average 66.4

Rounded to 66
Notes:
** The calculations presented here are consistent with those used to derive the default values presented in 
    USEPA 2014.  The values here were derived for the specific age groups for LPRSA receptors.
(a) USEPA 2011, Table 8-24.

References:
USEPA 2011 - USEPA Exposure Factors Handbook (EFH): 2011 Edition. September 2011. 
USEPA 2014 - Human Health Evaluation Manual, Supplemental Guidance: Update of Standard Default Exposure Factors.  
    OSWER Directive 9200.1-120.  February 2014 with April 2015 corrections.

Older Child (Age 7 to <14 Years)

Teen (Age 14 to < 19 Years)
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APPENDIX O, TABLE O-1
UPDATES TO ORAL CANCER SLOPE FACTORS SINCE DECEMBER 2015 REVISED DRAFT BASELINE HUMAN HEALTH RISK ASSESSMENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Reason Impact
Chemical for on 

Update BHHRA

Pesticides

cis-Nonachlor 1.02 (a,b) 0.35 (a,e) Decrease in cancer risk.  
No longer identified as a potential COC.

Oxychlordane 1.96 (a,b) 0.35 (a,e) Decrease in cancer risk.  
No longer identified as a potential COC.

trans-Nonachlor 6.97 (a,b) 0.35 (a,e)
Decrease in cancer risk.   

No longer identified as a potential COC for 
cancer.

Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene 7.3 IRIS (11/15) 1 IRIS (1/17) Decrease in cancer risk.
No longer identified as potential COC.

Benzo(a)anthracene 0.73 (c) 0.1 (c)
Benzo(b)fluoranthene 0.73 (c) 0.1 (c)
Benzo(k)fluoranthene 0.073 (c) 0.01 (c)
C2-Benzanthracene/chrysenes 0.0073 (c,d) 0.001 (c,d)
Chrysene 0.0073 (c) 0.001 (c)
Dibenz(a,h)anthracene 7.3 (c) 1 (c)
Indeno(1,2,3-cd)pyrene 0.73 (c) 0.1 (c)
Notes

IRIS Update
January 2017 Decrease in cancer risk.  No change to BHHRA 

conclusions (not identified as potential COCs).

STSC - Superfund Technical Support Center.
(a) Letter from to Marian Olsen, USEPA Region 2, dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  Chlordane used as a surrogate for cis- and 
trans-nonachlor and oxychlordane.

(b) At the time the 2015 BHHRA was prepared, it was unclear if RPFs provided by STSC in a letter to Marian Olsen dated August 5, 2015 were to be applied to the 
chlordane CSF.  In the absence of further information, the following RPFs were applied:  2.9 (cis-nonachlor), 19.9 (trans-nonachlor), and 5.6 (oxychlordane).

(c) Calculated from benzo(a)pyrene CSF and RPFs as per USEPA Guidance for Quantitative Risk Assessment of PAHs (USEPA 1993).
(d) Letter from Superfund Technical Support Center to Marian Olsen dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  C2-, C3-, and C4-
naphthalenes, C2-benzanthracene/chrysene.
(e) Per letter from STSC to Marian Olsen, USEPA Region 2 dated November 24, 2015, the RPFs do not apply to the chlordane CSF.  Therefore, the RPFs were 
removed and the CSF for chlordane is used without adjustment.

CSF - Cancer Slope Factor.
COC - Chemical of Concern.
IRIS - Integrated Risk Information System, an online computer database of toxicological information.
mg/kg-day - milligrams per kilogram per day.
RPF - Relative Potency Factor.

Letter from STSC 
indicating not to apply 

RPFs (e) received after 
2015 BHHRA was 

complete.  Sent to CPG 
on 12/4/15.

Summary of Updates to Oral Cancer Slope Factors

(mg/kg-day)-1

December 2015
CSF

March 2017
CSF

(mg/kg-day)-1
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APPENDIX O, TABLE O-2
UPDATES TO ORAL REFERENCE DOSES SINCE DECEMBER 2015 REVISED DRAFT BASELINE HUMAN HEALTH RISK ASSESSMENT

BASELINE HUMAN HEALTH RISK ASSESSMENT
LOWER PASSAIC RIVER STUDY AREA

Reason Impact
Chemical for on 

Update BHHRA

Pesticides

cis-Nonachlor 1.72E-04 (a,b) 1.04E-04 (a,c)
Increase in HQ, but no change to BHHRA 

conclusions (not a potential COC for 
noncancer).

Oxychlordane 8.93E-05 (a,b) 8.93E-05 (a,c) No change in RfD or HQ

trans-Nonachlor 2.51E-05 (a,b) 1.55E-05 (a,c)
Increase in HQ, but no change to BHHRA 
conclusions (remains a potential COC for 

noncancer).
Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene NA 3.00E-04 IRIS (1/17) IRIS Update
January 2017

HQ now calculated. Minimal contribution to total 
hazard index, maximum HQ of 0.02.  No 

change to BHHRA conclusions.
Notes
HQ - Hazard Quotient.

NA - Not Available.

(c) Per letter from STSC to Marian Olsen, USEPA Region 2 dated November 12, 2015, the RPFs were applied to the chlordane RPF as follows: 4.8 (cis-
nonachlor), 5.6 (oxychlordane) and 32.2 (trans-nonachlor).

mg/kg-day - milligrams per kilogram per day.

RPF - Relative Potency Factor.
STSC - Superfund Technical Support Center.
(a) Letter from to Marian Olsen, USEPA Region 2, dated April 9, 2015.  Approval of Surrogates for Multiple Chemicals.  Chlordane used as a surrogate for cis- and 
trans-nonachlor and oxychlordane.
(b) At the time the 2015 BHHRA was prepared, it was unclear how RPFs provided by STSC in a letter to Marian Olsen dated August 5, 2015 were to be applied to 
the chlordane RfD.  In the absence of further information, the following RPFs were applied:  2.9 (cis-nonachlor), 5.6 (oxychlordane) and 19.9 (trans-nonachlor).

Letter from STSC 
indicating how to apply 
RPFs (c) received after 

2015 BHHRA was 
complete.  Sent to CPG 

on 12/4/15.

RfD - Reference Dose.
COC - Chemical of Concern.
IRIS - Integrated Risk Information System, an online computer database of toxicological information.

Summary of Updates to Oral Reference Doses

December 2015 March 2017
RfD RfD

(mg/kg-day) (mg/kg-day)
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